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hovvto useeern 
The 31st edition of EEM i.s arranged in four volumes each' 
composed of related Product Sections. For user conve
nience, each volume contains its own Product in-dex and 
Directory (green pages) and its own Manufac-turers and Sales 
Offices Directory (yellow pages). Every Product Heading and 
every manufacturer of electronic products is listed in each 
volume. Where, however, the Product Section is assigned to 
a volume other than that in use, a cross reference is made to 
the appropriate volume for further information. 
To locate a specific product. Start by choosing the 
volume whose title describes the class of electronic 
product you are seeking. If you are not sure which 
volume is appropriate; pick up the first one at hand and 

lookup the product heading inthe green pages. There you 
\\iillfinq either a list of that product's manufacturers or you will 
be referred to the proper volume. All products are identified 
by their generic terms. Please read the instructions on the first 
page of each section. Manufacturers with catalog data pages 
in this edition 9f EEM appear .in bold face type and page 
numbers are shown. Manufacturers appearing in light face 
type have submitted verifying evidence that they supply the 
products shown. When you have located a product of 
interest, turn to the page(s) shown for further information. 
You will find these pages in each volume in the appropriate 
sections .. 

product selection guides 
There are 33 Product Selection Guides included in this 
edition of EEM. They are located on the first 'pages of 
the Product Section to which they apply. Use these 

guides for basic selection parameters and then go to 
the EEM pages shown in the guide for more' detailed 
information. 

product selection index eern 

1100 Amplifier Assemblies, Instrumentation 
1300 Audio Equipmeri't""& Accessories 
1400- Cabinets, EnClosures, Racks. & Chassis 
1500' Capacitors 
1600 Chemical Compounds (Adhesives. Cleaners,Coatings) 
1700 Circuit Boards (Printed), Materials & Acces~ories 
1800' Coils, Chokes, & Inductors 
1850 Cores, Magnets, & Ferrites 
1900 Communications & Telemetry Equipment 
2000 Computer Peripheral Equipment 
2025 Computers (Mini!Micro!B?ards) 
2050 Computer Software 
2100' Connectors, T enninals. & Sockets 
2200 Control Systems & Components 
2300' Crystals, Oscillators, Crystal & Piezoelectric: Filters 
2325 Data Acquisitibn!Handling Systems & Accessories 
2350' Delay L-ines 
2400' Panel Hardware (Bezels, Dials, Knobs, etc.) 
2440' M)litary ,Components 
2450' Displays. Readouts, & CRT s 
2460' Lamps, Lights, & Indicators 
2475 Fiber Optic Equipment & Accessories 
2500 Mechanical Components 

'2550 Environmental Test~ ~quipment 
2600' Fans, Blowers. Cooling EqUipment, & Heat Exchangers 
2700' Filters 
2800 Hardware (Electrical/Electroni,~) 
2825 Hardware (Mechanical) 
2900' Instruments, Test & Measuring 
2950' Panel Met~rs (Analog & Digital)) 
2975' Instruments, Oscilloscopes 
3000 Instruments, Graphic Recording 
3100 Insulators & Insulating Materials 
3130 Integrated Circuits, Hybrid, Circuits, & Function Modules 
3200' Int~rconnection Systems (Backpanels, Card Holders, & 

Packaging Systems) 
3400 Microwave Systems & Subsystems 
3450' Microwave Components 
3475 Military Systems & Equipment 
3500' Motors, Drives, & Rotating Equipment 
3700 Electro-optical Equipment 
3900' Batteries 
4000' Power Supplies, DC 
4050' Power Supplies, AC 

1
4100 

Production Equipment. & ManufactUring SelVices 
4200 Prototype Boards, Kits: & Design Aids 

1

4300
' 

Protective Components {Fuses, Circuit Breakers, etc.} 
4500' Relays 
4525' Shields & Shielding 
4550' Solenoids 

1
4600 Soldering & Desoldering EqUipment 

.4700' Resist'ors 

1 4750' Potentiometers; Trimmers, Controls. & Rheostats 

1 4800' Discrete Semiconductors 

14900 Servomechanisms & RoboU·c Equipment 
1'5100' Switches 
]'5150' Keyboards & Keypads 
1 5300' Thennal Components 
15400 Tools (Manual & Power) 

1
5500' Transducers & Encooers 

1
5600' Transformers 

Wire & Cable 

*A Product Selection Guide precedes these Product Sections 
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1 
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0·1190 
0·1350 
0·1408 
0·1416 

C·1712 

C·1719 
0·1423 

0·1427 

0·1428 
0·1496 
0·2060 
0·2164 

C·I738 

C·1743 

C·1757 

0·2172 

C·1759 

sales offices 
Main Sales Office 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City. NY 11530 
(516) 227-1300 
FAX (516) 227-1901 

New England 
Hearst Business Communications, Inc, 
20 Williams Street. Suite G-15 
Wellesley, MA 02181 
(617) 239-1333 

New York, New Jersey & 
Southern Connecticut 
The Druker Company 
Research Park, 338 Wall Street 
Princeton, NJ 08540 

, (609) 921-3686 
FAX (609) 921-1853 

Pennsylvania & Southeast 
The Gittelman Company 
Lee Park 
1100 E. Hector Street. Suite 415 
Conshohocken PA 19428 
(215) 941-1600 
FAX: (215) 941-0335 

Midwest 
Patlis/3M 
4761 W.Touhy Avenue 
Lincolnwood. IL 60646 
(312) 679-1100. TWX: 910-223-0736 
FAX: (312) 679-5926 

Southern California/ 
Nevada, Arizona & Utah 
Media West 
202 Fashion Lane, Suite 207 
Tustin. CA 92680 
(714) 832-5005, TWX 910-595-1581 
FAX (714)544-7849 

Northern California/ 
Pacific Northwest/Colorado 
Hearst Business Communications, Inc. 
1333 Lawrence Expressway, Suite 115 
Santa Clara, CA 95051 
(408) 249-6800 
FAX: (408) 249-1384 

Canada 
Hearst Business Communications, Inc, 
20 Williams Street, Suite G-15 
Wellesley. MA 02181 
(617) 239-1333 



advertisers' index 
To find a specific manufacturer's data pages, an 
alphabetical index of EEM participants appears in EEM 
starting on page A·4 of Volume A and on pages B·4, 
C·4 and D·4 of the other volumes. 

trademark and 
logofinder directories 
A comprehensive trademark directory is included at the 
end of the EEM yellow pages in Volume C .The EEM 
logofinder shows the symbols and graphics used by 
manufacturers as identifiers on their products. Use 
these pages to locate manufacturers of specific 
trademarks and logos. 

manufacturers' index 
In the EEM yellow pages you will find pertinent details 
on all manufacturers listed in EEM including local sales 
offices and/or distributors. Please refer to the detailed 

instructions on the first page of the EEM yellow pages 
for additional information. 

to order a product found in eem 
When you have located the product that suits your 
needs, call the manufacturer or the local sales rep or 
distributor as shown in the .EEM yellow pages. Give the 

EEM data page number and specs from that page. You 
and the supplier will be talking on the same wave length 
which should Simplify your ordering and buying. 

to file manufacturers' catalogs and data 
The EEM File System is revised and updated to reflect 
changes in EEM itself. Each new EEM File System 
contains a complete Product Index. This index tells you 
where to file which catalog. It also contains a cross 
reference identifying what should be filed in each 
section. 
In order to use the EEM File System all you need is a 
supply of standard letter size, third-cut manila file 
folders. You then use the pressure sensitive labels which 
are supplied with the system to go into as much detail as 
you want or need. 
Each label fits the third-cut file folder exactly. There are 
over 300 of these labels in each system: 1 for the index, 

1 each for the 61 EEM Product Sections, 24 for the 
alphabetical file of multiproduct catalogs, plus more than 
200 additional labels for system expansion. The EEM .File 
System also includes 61 Cross Reference Cards so you 
can quickly and easily find multiproduct catalogs. The 
EEM File System is complete and can save you countless 
hours of time and thousands of dollars. Send your check 
for $25.00 to: EEM File System, 645 Stewart Ave., 
Garden City, NY 11530 and we'll absorb postage and 
handling. Send a purchase order and add $2.00 for 
postage and handling. NY, CA and MA residents, please 
add sales tax. 

technical information: codes ... 
miniglossaries ••• charts •.. 
Abbreviations/Acronyms ...................................... A·1134, B·1098, C·l082, 0-1038 
ASCII Code ....................................................... D·1073 
Batteries & Fuel Cells .......................................... D·1454 
Capacitors ......................................................... A·1027 
Capacitor Formulas ............................................ . A·1 030 
Conductors, Maximum Current Capacity ................ C·1760 
Connectors ........................................................ C·1374 
EBCDIC Code .................................................... D·1162 
Encapsulation ..................................................... C·1110 
Gpto Semiconductors .......................................... B·1262 
Power Supplies .................................................. D·1504 
Relays ............................................................... B·1364 
Relay Contact Forms ........................................... B·1371 
Resistor Color Codes ........................................... A.1911 
Servo Components ............................................. B·1238, D·2176 
SI Units ............................................................. A·1090, B·1050, C·1092, D-I048 
Thermal Conductivity of Dielectrics ....................... B·1842 
Thyristors & High Power Diodes ........................... A·2145 
Voltage Drop Nomograph ................................... C·1912, D·2042 
Wire Gauges ...................................................... C·1864 



88,;, " " " " 
89 Alphabetical Index 
of Manufacturers 
Catalog Pages This index provides an alphabetical listing of 

manufacturers pages and where to find them 

A 

AAK Corp .............. . . .. 0'1502-1503 
AA VIO Engineering, Inc. . C'I646-1651 
Abacus Controls Inc. 0'2063-2065 
Abbott Technologies; Inc., 'Burbank Division, Transformers 

.... ............. A'2157-2166 
Abbott Transistor Labs, Power Supplies .. 0'1505-1520 
Abbott Technologies, Inc., Sun Valley Division,. Power 

SupplieS ........ .. 0'1521-1529,2066-2067-
ABL Electronics Supply, Inc. .... . C'1768-1769 
Acculex Corporation, MetraByte ............... 0'1352 
Accuride .. .. .. .. .. .. .. .. .. .. . .. .... C'1 006-1 009 
ACDC Electronics, Oiv. of Emerson .... 0'1195, 1530-1533 
Acme Electric Corporation... .. .. .. ... 0'1534-1536 
Acme Transformer, Acme Electric Corporation ~ 

. 0'1534-1536 
Acopian ................. 0'1537-1575 
Active Control Instrumentation ... 0.1119 
Advance, A Unit of Zero Corporation .. C'1101 
Advance Conversion Devices Co. .... . ... 0'2068-2069 
Advanced Control Sys. .. 0'1120 
Advanced High Vollage Co. ... .... 0'1577 
Advanced Systems Concepts . . .. 0'1143 
Ad-Vance Magnetics, Inc. ., C-1743 
Advantest America, Inc. ........ .. 0'1196-1204 
A E G Corporation .. .. .. .. .. .. . ... B'1105 
Aeroflex Laboratories Inc., Magnetic Products Oiv. 

........................... c ............ BO I164-1185 
Aerollex Laboratories, Inc., Microelectronics Oiv .... A'1716 
AirBorn, Inc. .......... Co1132-1157 
Air Electro Supply, Inc. .... . C'1364 
Airflyte Elctrns. Co. ... Bo1186-1191 
Airpax Corp. Ao1717; Bo1298 
Airpax Corp.,.Cheshire Oiv. . Bo1194, 1877; Dot 121 
Airpax Company, A Division of North American Philips Corp. 

........................... B'1357,1835 
Airpax Corporation, International Oiv ......... 801192-1193 
Alden Products Co. ....................... ... C'1161 
Alexander Batteries, New Product/ OEM Oivison .. .0'1435 
Alexander Manufacturing Company .. 0'1435 
Allen Avionics, Int: ............................ A'1496, 1635 
Allen Bradley Co., Electronic Components Oiv., A Rockwell 

International Co. .. .. A'1854-1867, 2059-2061 
Allen Co., Inc., Robert G. ......... A-1Q07,1866-1869 
Allen Oatagraph, Inc. ....... ... 001416 
Allied Control, Oiv. of Telemanique, Inc ....... B'1359-1363 
Ali-States: Inc. ..................... ......... CoI158-1160 
An.air Exchange Corporation . . . Bol 034-1 035, 1106 
Anech Corporation Bo1365, 1640; C'1162 
Anus Corporation ... 001436-1437 
Amco Engineering ...... Col0l0-1013, 1652 
Amecon, Inc. ....... .. ... A02167-2179 
AME Corporation ............... ... Bol641 
Amerex ................... .. Col014 
American Aerospace Controls .... . .. 8 01878-1879 
American Automation ........... .. 001205 
American Insulated Wire Corp., Leviton Mfg. Co. ... Col770 
American Microsemieonductor, Inc. . ............... A.2115 
American Microwave Technology, Inc. . . . .. 0 01002-1003 
American Relays, Inc. ' ....... ' Bo1366-1370 
American Research & Engineering Bol642 
American Shizuki Corporation ..... . . . . . .. A'1008 
American SW~ch Corp. ....... ... Bo l643 
American Technical Ceramics Corporation .. Aol009-1013 
American Wire & Electronics ......... Col??1 
American Zettler . . . . . . . . .. Bo1372-1373 
Ametek/ Rodan Oiv. .. ... Bol636-1838 
AMITRON, American Micro-Tronix, Inc ............. Ao1763 

, Amkey ........ ..... ............ . B'1810-1811 
AMP ....................... C'1126, 1164-1273 
Amperex Electronic Company, A Oiv. of North American 

Philips Corporation .. A'2112, 2116-2125; B'1037, 1269 
Ampere)( Electronic lrids., Smithfield Oiv. 

.............. A"2112, 2116-2125; B'1037, 1269 
Amphenol Corporation, Corporate Headquarters 

.................. C'1274-1275 
'r Amphenol, Bendix Connector Operations .......... C'1275 

Amphenol Canada Corporation, An LPL Company 
................... C'1274, 1276 

Amphenol Corporation, LPL Investment Grp. . . C'1274 
Amphenol RF Operatiohs, Amphenol Corporation .. C'1274 
AmphenollSpectraStrip Co1163, 1275, 1277 
Amplifier Research ... .. .. .. .... 0'1004-1 005 

. Amuneal Manufacturing Corp. . C'1744 
Analog Modules, Inc. .. . ...... 0'1006 
AND, William J. Purdy Co. . ... B'1038-1039, 1107 
Andersen Laboratories .... A'1335, 1497, 1636 
Anderson Electronics ......... A'IS3? 
Ango Electronics Corp. . C'1015 
Angstrohm Precision, Inc., A Sub of Vishay Intertechnology 

. A'1852-1853, 2062 
A P. Circuit . Ao1637 
Apex Microtechnology Corp. . 0'1 007 
Apollo MagnetiCS Corp. . .. 00 1 076 
Applied Data 1:1ystems ..... .. B'I 041; D'1207 
Applied PowerConversion, Technology Dynamics, Inc. 

..... ................ ... 0'1578-1587 
Applied Research, Inc. . . . . . . . .. Ao 1764-1765 
Arcolectric Corp. ................ B'11 08-1113, 1644-1655 
Aries Electronics .... .... C'1278-1283 
Arium Corporation . .. .. . 0'1208-1209 
Armbar Industries, Inc. . .. A'1014 
Arnold MagnetiCS ........ ... 0'1588-1592 
Aromat Corp. .. .. ..... B'1375-1381 
Arrow Hart Components, Cooper Industries .. B'1661 
Arstan Products International Inc. . A'2180-2183; 

Associated Research, Inc. 
Astro-Med, Inc. 
Astron Corp. 
Astrosystems 
AT&T 

0'1594-1595 
....... 0'1210 

... 0'1417 
0'1596 

.0'1597 

.... A'1015-1022, .1339-1341, 1719-1730,2164-2191; 
B'1383; 0'1598-1599, 2071-2073 

Atlantic ScientifIC Corporation . . . . . . . . . .. B'1299 
AUas/Soundolier ..... C'1016 
Allee Inc. .. ........ B'1300; C'I72Q-1721, 1745 
Augat Alcosw~ch ..... B'1656-1657 
Auga~ Inc., Interconnection Products Group 

................. . C'1722-1724 
AugallROI ............. . ..... C.1264-1265 
Ault, Incorporated .... 0'1600-1601 
Austron, Inc. . . . .. A'I342-1343 
Automatic Coil Corp., Sub. Oesignatronics, Inc. 

A'1194-1197,1498,1501 
Ave~Undberg, Inc. ... A'2192 
Avex Electronics ..... . .. 0'1436-1440 
Avionic Instruments 0'1603-1605,2074-2080 
Avtech Electrosystems Ltd. . ................ 001211 
Avtel Oiv., Unitron Inc. . .. ......... 0'2158-2160 
AVX Corporation . . . . . . . . . . . . . . .. A'1 023-1 026; B'1009 
Axial MagnetiCS, T encai Inc. . . . . . .. B'1195 

B 

Babcock Display Products, Inc., A Subsidiary of Babcock, Inc. 
... B'1042-1043 

Ballantine Laboratories, Inc. . ........ 0'1212 
Ball Cprp., Elratom Division ... A'1344 
B & B Molar & Control Corp., B & B Long Isl.and City 

................... .. ....... B'1204 
B & K Precision, Maxtec International Corp 

....... 0·1213-1217,1410-1412,1607 
Barber Colman Co. (A Siebe Co.), Motor Division .. B·1196 
Battery Engineering, Inc. .................... . 0.1441 
Bead ElectroniCS, Oiv. Bead Industries, Inc ......... C'1702 
Beau Products Oiv., Vernitron Corp. . C'1286-1289 
Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 

................... . A'2063 
Beckman Industrial Corp., Emerson Electric Co. . A'2063 
Beede Electrical Instrument Co, Inc .......... 0'1357-1359 
BEl Motion Systems Co., Corporate 011. ........... B'1880 
BEl Motion Systems Co., Computer Products Oiv . 

.................. .. B'1880 
BEl Motion Systems Co., Oig~al Products Oiv ..... B'I680 
BEl Motion Systems Co., Industrial Encoder Oiv ... ' B'1880 

BEl Motion Systems Company, Kimco Oivisipn 
BEl Motion Systems Co., Position Controls Oiv. 
Belden Wire and Cable, Cooper Industries 

. B'1880 
Bo1880 

.. C'1762,1772-1813 
Bel Fuse .. A'1503-1532, 2194-2195; B'1302-1305 
Bell, Floyd, Inc. . 0'1024 
Bell, F. W., I!)C. .. .. B'1881; 0'1122-1123, 1222-1224 
Belllnds .• J. W. Miller Oiv. . .... A'1199-1205 
Bergquist .... B'1809; C'1714 
Berkeley Nucleonics Corp. .. 0'1219 
Bertan Assocs. .... . 0'1608-1621 
Best Technology Inc. . B'1839 
Bey Electric, Inc. . A'2197 
B-G Instruments, Inc. 0'1077 
BH Electronics, Inc. . A'1206-1207, 2198-2201 
Bicron Electronics . Ao2202-2203 
Bivar, Inc. ............. ... C'1017 
Blatek, Inc. .. . B.1882 
Bliley Electric Co. . ....... A'I345-1353 
Blue M, A Unit of General Signal . 0 01186 
Bodine Electric Company . .. B'1197 
Bogen Communications, Inc., MPO Products . Co1290 
Bogen Communications, Inc. C'1290 
Boonton Electronics Corp. ........ . 0'1226 
Bopla Enclosures ....... . C'1018 
Boschert, Inc., Computer Products/ Boschert 

........................ 0·1644-1648,1673-1674 
Bourns, Inc., Resistive Components Group 

........................ A'1870-1871, 2064-2067 
Bowmar / AU, Bowmar Instr. Corp. . 0'1353-1355 
Bradford Electronics, Inc ......... A'1028-1029, 1872-1877 
Breeze-Illinois, Trans Technology Corp. ... C'1814-1815 
Brevel Motors, Inc, SUb. Vernitron Corp. . .... B'1198 
Brim Electronics ..... C'1816-1825 
Buckeye Stamping Co. . C'1019 
Buehler Products, Inc. . . . . . . . . . .. C'1653 
Burgess Switch Co., American Electronic Components 

. B'1658-1660 
Bussmann:Cooper Industries ..... C'1291 

c 
Cable Systems, Inc. ... . C'1826 
Cabtron Systems, Inc. . .... C'1020 
CAC Microcircu~s Inc. . A'1731 
Caddell-Burns MIg. ...... Ao12'o8-1222 
Caddell Coil Corp. . .. . ... Ao1223 
Caddock Electronics, Inc. .. ... Ao1878-1901 
Calex MIg. Co., Inc. ...... " 0'1008-1009, )622-1626 
Cali/ornia DC .......... .................... 0'1628-1630 
California Instruments, Amstar ElectronicS Group 

.............. .. ... 002081-2083 
Calmark Corp. ..................... .. .. .. . .. ... C'1021 
Cambridge Aerollo Instruments, Inc. . .... , .. ' C'1654 
C & C Jetronic, Inc. ..... .. ........... A02204; C'1292 
C & K Components, Inc. .. .... B'1662-1664 
C & K/Unimax, Inc., C & K Components, Inc. B'1665 
Canon U.SA, Elclrn. Camps. Oiv. . Bo1199 
Canyon Elctrns. . Bol 044 
Carlingsw~ch, Inc. ......... B'1306-1308,1666-1671 
Carol Cable Co. Inc. .... .. ... C'1827 
Carrot Components Corporation . . .. C'I293-1295 
Catalyst Research, Mine Safety Appliances Co. .... 0'1442 
Caton Connector Corp. .. Co 1296-1300 
Ceramaseal ................... . C·1301 
Chabin Corp_ ......... :.. .. C'1302-1303 
Chatsworth Data Corporation . . . . . . .. 0'1227 
Cherokee International, Inc., Core Industries 

..................... 0'1634-1638 
Cherry Electrical Products, Cherry Corporation 

. . B'1045, 1672-1675, 1812 
Chesterfield Products .......... .. ............. A'I638 
Christie Electric Corp. . 0'1443-1445, 1632-1633 
Chromalox Instrs. & Control~ . .. 00 1124 
Chrono-Iog Corp. ......... .. ....... 0'1078 
Cirris Systems ... ,. 0'1229 
Citizen Business Machines .... 0 01080-1081 
Clairex EI~onics, Clairex Corporation . . .. B'1270 
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Clare Division, General Instrument Corp. 
..................................... 8·1354,1364-1385 

Clarke-Hess Communications Research Corp. 
.... ............................. .. .... 0·1230-1232 

Clifton Precision, Litton Systems, Inc. ....... ...... 8.1200 
CMl MACARR Oiv., Marine Electric RPO, Inc ....... 0.2084 
Coilcraft ......... .. .. .. .. .. .. .. .. . .. .. ... A·1225-1230 
Colber Corp ................................. A·1902-1903 
Cole Instruments .............. . ....... 8.1676 
Collmer Semiconductor, Inc. .. A.2127-2129 
Colorado Crystal Corp. .......... .. A.1355-1357 
Comclok, Inc. .............. .. .. .. .. ... A.13S8 
Communications Instruments, Inc. . . . . .. S.1386-1393 
Compac ................ S.1677; C.l022-1025 
Compact Power Company .... . ......... 002090 
Component Mfg. Svc., Inc. .. .. .... C.1304 
Component Research Co. Inc. . ... Aol031-1069 
Components Corp. C.1306-1307, 1703 
Computer Components, Inc. ... . ....... S·1394 
Computer Conversions Corp. . 0·1144-1145 
Computer Optical Products, Inc_ Sub. of Hathaway Corp. 

................ S·I883 
Computer Products Inc., Power Conversion 

......................... 001096-1098,1496,1639-1674 
Computron Oisplay Systems, Xcel Corporation .... 8·1055 
Comstron Corp. . A.1359, 1639; 0·1234-1235 
Concord Electronics Corporation C·1308-1309, 1704 
Condor O.C. Power Supplies, Inc. ............ 0·1676-1677 
Connector Corp. . ... C·1310-1311 
Connor-Winfield Corp. ............ ... A·1360-1363 
Consolidated Electronic Wire & Cable ....... C·1828-1835 
Control Displays, Inc. 8.1010,1046,1813 
Control Electronics, Neurotech Corp. . ..... Ao1534 
Controlled Power Co. ......... .. O· 2085-2089 
Control Sciences, Inc. .. 0·1147-1151 
Control Technology Co., Inc. . .... 0.2172-2173 
Converter Concepts, Inc. . 0·1678-1685 
Corcom, tnc. . .. A·I54D-1641; C.1313 
Cord Electronics, Inc. .. .A.2068; S·1114; C.I836; 

001025-1027,2164 
Cornel~Oubilier Elctrns.lSangamo Weston Comps. Oiv. 

.................... ................ .. A·,07D 
Coto Corporation ........... .. 8.1395 
CPS, Inc. .................... .. ....... 0.1686 
Creative Micro Systems .... 0·1110 
Crosspoin~ Oiv. ollnfo-lite . .. ..... 8·1678 
Crouzet Controls, Inc. S·1201,1679 
Craven Crystals ................ .. .... A·1365 
Crydom Company............ S·1396-1399 
CSBI USA ... 0.1446 
CSI Cepac~ors, CSI Technologies .. . A.l071 
C-Tek Inc. ....... 0.1126-1127 
CTI Electronics ........... . 0.1079 
CTS Corporation ......... .. A·1904-1910; 8.1681 
CTS Corp., Electromechanical Oiv., (Formerly Elkhart Oiv.) 

.................................. A·1904-1910; 8.1881 
CTS Corp., Frequency Control Oiv., (Formerly Knights Oiv.) 

......................... A·1366-1387 
CTS Corporation, Microelectronics Oiv ...... A·1732-1733 
CTS Corp., Resistor Network Div., (Formerly CTS Corp., Serne 

Oiv.) ......................... .. .... A.1912-1913 
CTS Corporation, Switch Oiv., Paso Robles ... S·'882-1686 
Curtis Industries .............. A·I642-1643; C·1314-1315 
Curtis Instruments, Inc. . ........ 0 0 1128 
Custom Power Systems ......... ' 0·1687 
Cut Craft, Inc. .. .. C·1712-1713, 1746 
CW Induslries ..... S·I888-1689; C·1316-1319 
CYTEC Corp. . .... 001236 

o 
Oaburn Electronics & Cable Corp. . ..... C·I838-1841 
Oaico Industries, Inc ......................... A·1766-1767 
Oai-lchi Shoji of Amer., Inc. ............ S.1691; C·1321 
Dale Electronics, Inc., Columbus Diy. ..' .. A.'925-193 t ; 

8·1047-1049 
Oale ElectroniCS, Inc., EI Paso Oiv ............ A.1914-1917; 

S·I840-1841 
Dale Electronics, Inc., Norfolk Oiv. . 

............................... A·1918-1924, 1928-1931 
Dale ElectroniCS, Inc., Speciatty Oiv. . ........ A·1928-t931 
Dale Electronics, Inc., Tempe Oiv ...... A.1388-1390, 2069 
Dale Electronics, Inc., Yankton Oiv. 

................ A.1232-1239, 2205-2209; C.1322-1324 
Damon Electronics Oiv. .. .. .. .. .. .. .. . .. .. .... A.1391 
o & 8 Power, Inc. .. ... ".. .. .. .. .. .. .. .. .. 0.1688-1689 
Daniels Manufacturing Corp. ........... . ....... C.,759 
Oata Delay Devices ................... .. A.1535-1549 
Oata Instruments, Inc. .. ........................... 8.1884 
Oatak Corp. .......................... C.1604, 1738, 1842 
Oatapower Inc., Power Systems Oiv. .. 0.1690-1692 
Oatel, Inc ................................... 0.1153-1161 
Datum Inc., Timingl Aacom Divisions ... 0'1062, 1163 
DCllnc. .............................. S.1054; 0.1356 
DEK Inc. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .... C·I843 
Delbert Slinn Co .............. .. ......... A.2130 
Oelcap Oiv., American Precision Industries, Inc . 

..... ....... ........ ................. A.l073-1075, 1241 
Del Elctrns. Corp .............. Aol072, 2210; 001693-1697 
Delevan Div., American Precision Inds.lnc .... A.1241-1243 
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Delta Products Corporation ..A.1551, 1644-1645, 2211; 

0·1698-1699 
Oeltrol Controls ................ 8.1400-1401,1614-1617 
Oensitron Corporation ..... . . . . . . . .. 8·1052-1053 
Oialight Corp., North American Philips 

'" 8.1115-1124,1692-1693; C·1413, 1415, 1553, 1709 
Oiego Power ........ . . . . . . . . . . . . . . . . . . . .. 0.2098 
Oigimeter Inc. ..... . ..... 001360-1362 
Oigitec Corp. " . . .. 0·1363 
Oig~ran Oivision, Xcel Corporation 8·1055,1694,1814 
Oio-Rey, Oiv. of Info-Lite . . .. 8.1056-1 062 
Oisc Instruments, Honeywell 8.1885-1887 
Displex, Inc., North Hills Electronics, Inc. 

Dixson, Inc. .. 
Doran Manufacturing Co. . ... 

.. 0·1700-1701,2091 
0·1365-1367 

........ C·1325 
Dormeyer Inds., A F. Oormeyer Mfg. Co_ Inc. 

... 8·1619-1621 
Douglas Randall ...... 8·1402-1410 
Dover Electronics Manufacturing ......... 0-2165 
Dowly RFl Inds. Inc.llnstrumentation Oiv., The Oowty Grp. 

PlC ..... . ... 0.1237-1239 
Oranetz Technologies, Inc. .... . 0.1240 
Oreefs Sw~ch, Inc. . . . . . . .. 8.1695 
Ouracell Technical Sales & Marketing, Inc. . .0.1447-1449 
Ourakool, Inc., American Electronic Components ... 8.1696 
Oynage/Power & Magnetics, Oivision Of Oakleaf, Inc. 

Oynapower Corporation .. 
. A.2212-2213; 0·1702 

. 0·1703-1706 

E 

Eagle ........ A·I647 
Eagle MagnetiC Company, Inc ....... C·174 7 
Ea~Ie-Picher Industries, Inc. .. 0.1450-1451 
EAO Switch Corp. ......... . ....... ~ . .. 8.1697 
Eastern Air Oevices, Inc. . .... 8.1202 
ebm Inds., Inc. " C·I642, 1655-1659 
ECS Composites . . . . . . . . .. C.l027 
Ectron Corp. .. . ............ 0.1010 
EECO Incorporated . 8·1698-1700,1815 
EG & G Almond Instruments . 0.1708-1709 
EG & G 8irtcher, EG & G, Inc. ............... C.l 028-1 029 
EG & G Vactec ............... . ................ 8.1271 
EG & G Wakefield Engineering ................. C.1660 
Eichhoff Electronics ... A.I648-1651; 8·1412-1413 
Elcom Systems, Inc. . A.1768 
Electrical Instrument Service .. 0·1320-1321 
Electric SWitches, Inc. .. 8·1708-1709 
Electrochem Industries, Wilson Greatbatch ltd .... 0·1453 
Electrodynamics, Inc., A Talley Inds. Co, . 0.1129 
Electro-OynCorporation ................ 0.1711 
Electro-Films, Inc. . ....................... A.1932-1933 
Electro Impulse ........ . C.1662-1663; 0.1241 
Electro Industries, Oiv. E.I. Elctrns_lnc ............. 0.1368 
Elec-Trol, Inc. . ... 8.1414-1415 
Electromech, Inc. . A.2214. 
Electro-Mechanisms, Inc. ...... . . .. 8.1622-1623 
Electro-Mech Components, Inc. . . . . . . . . .. 8.1702-1703 
Electronic Components Groupe, Stein Industries, Inc. 

...................................... 8·1704 
Electronic Concepts, Inc. . ........ A.l 076-1 081 
Electronic Oevelopment Corp_ EDC ............... 0.1243 
Electronic Devices, Inc. .. . ........... A.21:31 
Electronic Enclosures, Oiv. Wyle labs ............. C. 1 030 
Electronic Measurements ................... 0.1712-1715 
Electronic Precision Components Corporation ..... A.1652 
Electronic Research Co. ........................... A.1392 
Electronic Solutions, A Unit of Zero Corp. .... C.l 032-1 034 
Electronic Specialty Corp ........ 8.1416-1419,1624-1625 
Electro-Numerics, Inc .............................. 0.1369 
Electro Space Fabricators .................. '. C.l035-1038 
Electroswitch, Unit of Electro Switch Corp. ......... 8.1705 
Electroswitch, Southern Oiv., Electro Sw~ch Corp. 

.. .... ........... ....... . .................... 8·1706 
Elgar Corp. ........... .. 0·2092-2096 
Elgar/lntepro Systems 0·2097 
Elgenco, Inc. .... .. ... 0.1244-1249 
Elliottl Jordan, A Sub. of Vishay Intertechnology' 

................ .. A·1934-1935 
ElMA Electronic Inc .......... 8·1707; C.l040-1041, 1605; 

0·1111 
ElMEC Technology of America ............ A.1552-1557 
ElmwOod Sensors .... . .. .... 8.1643-1645 
Elpac Components, Elpac Electronics, Inc. . A.l 082-1 083 
EHrol Corporation .......................... . 8.1203 
EMCO High Voltage Co. .............. . 001717 
Emcor Products, Crenlo, Inc. .......... . C.l039 
EMDS, Inc. ........................... . 0.1250 
Empro Manufacturing Company, Inc. ... .. 0.1251 
EM.S., Oiv. of Sandberg Industries...... .. C·1726 
Emulation Technology, Inc. ... .. C.1326 
Endicott Research Group .. '8·1063-1065; 0.1718-1719 
Energy, ltd. .. .. .. .. .. .. .. .. . .. ............. 0·2099 
Energy Systems ........... .. 0·1252,2100-2101 
Engineered Assemblies Corp. ..... . . . . . . . .. 00 1455 
ENI, lric., Emerson Electric Co. ..... .. ..... 0.1011 
EnTech Corporation............... .. ..... 8·1701 
Entran Devices ............... 8·1888-1889 
EP.O. .. ......................... .0.2113 

EPO Electronics, Inc. .. ...................... 0.1083, 1720 
Epsco ............................................. 0.1721 
Epson America, Inc. ......................... Ao 1393-1395 
EQuipto Electronics Corp. ................... C.1042-1051 
ERA/REFAC Electronics, Inc. . ..... 8.1067,1816; 0.1722 

. ERA/Transpac Power Supplies .... 8.1067,1816; 0.1722 
ESC Electronics Corp. . A.1558-1573, 1653, 2215 
E-T-A Circuit 8reakers ....... S.,311-1313, 1890; 0.1364 
ETI Systems, Polaris Indl. Entprs .. " A·2070-2074; S.1205 
ETRI, Inc. ..................... ............. C.1664-1668 
E T. Tech Inc., Empire Telecommunications ........ 00 1723 
Eveready 8attery Co. Inc. 0.1456-1457 
Everest Electronic Equipment ........ .. .. ....... C.l053 
Everest Electronic Equipment Inc. . . . . . . .. C.l053 
Evox, Inc. ....................... A.1084 
EWC, Inc. A·1244,2216-2228 
Excel Technology Inll. Corp. . . . . . .. 8.1068-1069 

F 

Fabricast ..... : ... 8.1206-1211 
Fager Elctrn. Camps., Inc., Corp. Hdqtrs. & Sis. Off., Fager 

Etectronica S. Coop. .. ........ A·2132-2133 
Fager Elctrn. Comps., Inc., Nail. Mktg. Sis. Offs., Fagor 

Electrotecnica S. Coop. . .................. A·2132-2133 
Fair-Rite Prods. .. ..... C.1750 
FOK America, Inc., Fuji Electromechanical Co., ltd. . 

........ A·1319, 1654-1655, 1734-1735, 1769; S.1166; 
001458-1459,1724-1726 

Fenwal Electronics/APO, Kidde, Inc. ... ... 8.1846 
Fiberoptic Systems, Inc. ................... ....... S.1167 
FIG Corp. .... ................. .. S.1314 
Fifth Oimension, Inc .............. 8.1420-1421,1710-1711 
Filter Concepts Inc. ................. .. ... A.1656-1657 
Filtron Co., Inc, Sub. of ARX Inc. ................... A.1659 
Fischer-America, Inc. . . . . . . . . . . . . . . .. C.1327 -1329 
Fiskars Electronics Corp_ (Formerly Behlman Engrg.) 

.. .. .. .. .. .. .. . .. .. .. . .. .. .. .. . .. .. . .. .. 0·2102-2109 
Flex-Core Oiy_ Morlan & Assocs., Inc. . ............ Ao2229 
Flex-Key Corp_ Sub. of Astronics Corp. .. .. 8.1817 
Fl Jennings, Fllnds ...... A.l085; S.1422-1425; 0.1253 
Flotek Corporation .0.1370-1371,2166 
Foxboro/PCG, The Foxboro Company A.2231-2235 
Fox Electronics ................................... A.1397 
Frequency and Time Systems, Inc., DATUM, INC. . .. 0.1254 
Frequency Devices, Inc. .......... .. ... A.1660-1661 
Frequency Electronics, Inc ................... A.1398-1399 
Frequency SelectiYe Networks .................... A.1400 
Fujitsu America, Inc., Computer Products Group 

....................................... 001062-1091 
Fujitsu Components of America 

......... S.1032, 1070, 1427-1446; C·1330-1369 

G 

Gamma High Voltage Resch. Inc. 
Garry ElectroniCS, Oiv. of 8rintec Corp. 

.. .... 0·1728-1731 

.............. . ........... C·1370-1373, 1739; 0·1112 
Gates Energy Products .. .. .... 0.1460-1466 
Gemini ...................... ... C.l054-1055 
General Oevices Co., Inc. . ......................... C.l057 
General Instrument Network Cable Oiv. ..... C.I844-1849 
General Microwave Corporation .......... A.I770; 0.1255 
General Resistance, A Prime Technology Company 

.. A·I941; 0·1256 
General Scanning ................. ... 0.1418 
Genicom Corp. . . . . . . . . . . . . . . . . . . . . . . S·I448-1451 
Genstar Rental Electronics, Inc. . . . . .. 0 0 1257 
Georator Corp. ............... .. 0.2110-2112 
Gilway T echnicallamp . 8.1126-1129 
Glassman High Voltage Inc. .... 0.1732-1743 
GM Nameplate, Inc. ............... .. ..... S·1819 
Golden Pacific Electronics, Inc 0.1029,1467,1744 
Gordos Corporation, Reed Relay Oivision 

.................................... 8·1452-1463,1712 
Gordos Corporation, A Flint Industries Company 

A.1736; 8.1452-1463 
Gowanda Electronics Corp. ....................... A.1245 
Gralex Industries... . ...................... 0.1373 
Graphite Metallizing Corp. .. ....................... S.1212 
Grayhillinc .......... 8.1464-1465, 1713-1719, 1820-1821; 

Co1375 
........................... 001064-1066 Grim Corporation 

Grimes Company 
GSICorp. ........ 
GTE Products Corp. 

................................. S·1720 
.......... C.1850-1852 

. ................ A·1401 

H 

The Hall Company ....... .. ............... 8·1822 
Hamlin............. .. ... S.1071, 1467, 1721, 1891 
Hammond Manufacturing Co ....... C·l 058-1 059; 0·1745 
Harrel, Inc. .. ...................................... 0 0 1130 
Hartmann .............. .. ....................... S.1722 
Hasco Components, Inc ............... 8.1468-1476,1723 
Hathaway Corporation, Motor Products Oiv ........ 8·1213 
Hauman, Inc ........................... 0·1413, 1746-1747 
HC Power Inc. .. .................................. 0·1749 
HEI, Inc_ Hybrid Electronics Div ..... A.1737; 8.1272-1273 
HEI, Inc., Optoelectronics Oiv. . ..... A·1737; 8.1272-1273 
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Heinemann Electric Co ..... ; ....•........... a.,3,5-13,8 
Hermetic Switch .....• . . . . . . . . . . . . . . . . . . . . . . . . . . .• a.1724 
Hewlett'Packard Co. .. ; ..................... 0.,258-,259 
Hexacon Electric Co. . ........................ ' .... , .. C·1757 
Heyco Molded PrO(iucts, Inc. ...................... C.I853 
H~G Company, A Subsidiary of Nytronics Inc. 

.................................•......... a·'47~-1493 

3 

3H Industries, Sub. of Ahalogic Corp. 
..................................... D.126()"1261, 2117 

H 

HiJ,otronics Inc. .. A.2236-2238; 0 0 1262-1265, 175()"U51, 
2114-2116 

Hi'Q Crystals, Hybrids International lid .. . . . . . . . .. A.,478 
Hiram Jones Electronics .... . . . . . . . . . . . . . . .. C·'376-'379 
Richard HirS9hmann of America Inc. ......... C.'38()..1383 
Hisonic, Inc. ....................................... A.2239 
Hi'Tech, Inc. . ..................................... C.,669 
Hitran Corp., Agex ..... , ....... A.2240; 0.1753, 2118-2119 
Holmberg Elctms. ........................... C.'385-1387 
Homalile, Inc. . .................................... a"072 
Hudson Industries ............•........ C·,060, 1854-1655 
Huntington Electric Inc. ............................ Ao,942 
Hybricon Corporation ............................. C·1727 
Hybrids International Ltd., Thick Film Division 

........................................... A·,478, 1759 
Hybridyne, Inc. .. .. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. ... A·,738 
H~rtech Corporation ............................ 001267 
H~rtronics Corp. .. .. .. .. .. .... C·,388-,392 

ICC, Inc. ................. . ........ C.,394-,396 
IDEC Corporation ........... , ... 8.'073, 1494~t498,. 1725 
IERC ............................................... Co1671 
lET ~abs, Inc ................................ 001268-1274 
ILC Oata Device Corp. .. ............ '.. .. .... 00 1164-1165 
Illinois Capacitor, Inc. ........................ A., 0!!6-1 087 
Illinois Lock Co., The Eastern Co ............. a.,726-,727 
InOOk Corporation ........................... Co1672-1677 
Inductor Supply ................................... A.,23, 
Industrial Devices, Inc. .......... .. .. .. .. .... a.113()"1134 
Industrial Orives, A Kollmorgen Div. .... . . . .. a·'2'8-'220 
Industrial Electronic Engineers ...... .. .. .. .. .. .... ao l 074 . 
Industrial Electronic Hardware Corp .......... C·'397-'399 
Industrial Test Equiprnent ................... D0212()"2124 
Information Transfer Indl. Inc. . ... 00 1167-1169, 1276-1277 
InjectoraliElectronics (Woman Owned) ............ Co1123 
Inland Motor ................................ a.'2'4-'217 
Instrumentation & Control Sys. ........... a.,499; 0.2125 
Instruments for Industry, Inc ........................ 0.,0,2 
Instrument Specialties Co: ................... C·,7 48-17 49 
Integrated Circuits, Inc ........ A·,740-174,; 0.,754-176, 
Intelligence Power Technology .................... 001763 
Interaction Systems Inc. ........................... 0.' 092 
Interelectronics Corp ............................... 001765 
Interface Engineering Inc. .. .. .. .. .. . .. .. .... 0.1170-1171 
Interfan, William J. Purdy Co. ............ .... C.,678' 1679 
Inter-Market ................................. S.1153, 1728 
International Components Corp ..... A.'088~001030-1031 
International Electro MagnetiCS, Inc. ............... 0.' 032 
International High Voltage Elctrns., Inc ....... 0.1766-1767 
International Instruments, A Prime Technology Co. 

.; ......................................... ' 0·1374-1375 
International Manufacturing Services .........•.... A.,936 
International Microtronics Corp ............... 001377-1379 
International Power O.C., Power Supplies Inc. 

........................................... 0·'768-1772 
International Power Oevices .......•......... 00 1774-1778 
International Rectifier Corp., Semiconductor Oiv. ... S.,50, 
International Resistive Company ...... A.,739, 1937-1940; 

So1011 
International Resource Svcs. ...................... So1729 
International Sensor Systems, .Inc. ........... Ao 1742-17 43 
Interoptics, Purdy Group .......................... S.1169 
Interswitch, Wm. J. Purdy Co. ...................... a.,823 
Inter-Technical Group Inc., WIMA Oiv. . . . . . . . . . . . .. A. 1 089 
Inlronics, Inc. ...................................... 00 1779 
ISL Products Inl'l, lid ......... A·'094, 2241; C.,401, 1856; 

002167 
Isotemp Research, Inc. .. ............ :....... Ao1402-1403 
Itek Encoder .................. , ............. S.'892-1893 
ITT Components, ITT Corporation 

................ A·,092-,093, 1404-1405; 8.'502-1509 
ITT Schadow .... .. .. .. . .. . .. .. .. .. .. .. ..... S.,730-1733 
ITW Paktron, Oiv. of Illinois Tool Works ...... A.'095-1097 
ITW SWitches, Illinois Tool Works ........... S.'734-'745 
IVa Industries, Inc. .... S·,076, 1747, 1894; 0.,,32-,,33 

J 

JAE Electronics Inc. .......... S.'748-17 49; C.,402-,405 
janco Corp. ................................. 80 1750-1751 
Jan Hardware Mfg. Co ....... ; .......... C.,602, 1607-1632 
JaycoPlastics of California, Inc .............. S.'624-'825 
J-& T InstrumentS, Inc. .. .......................... 0.,381 

JDK Controls, Inc. .......................... : ...... A·2075 
JE!rome Industries Corp. ......... , .. Ao2242; 0.,780-,783 
JETA Power Systems, Inc. ................. ; 0.,785-,787 
JE!ltron ProductS .......... . .. .. .. .. .. .. .. ... Co 1406-1407 
JKL ComponentS Corporation .,................... a.,135 
JMJ Technical ProdS. ............................. C·,633 
JMK, Inc. ................ ,.................... A.,663-1665 
JM Transformer Co., Inc. .................... A.2243-2247 
Jobmaster Corp. . ................................. A·,320 
Johanson Dielectrics ....................... :...... A. 1 098 
Johanson Manufacturing Corporation ......... . . .. A· 1 099 
Jolo Industries .............................. C.'408-'410 
Judd Wire, High Voltage Engrg ........... So1012; C.,857 
Julie Research Labs. .. .. Ao1961; 0·,278-,282 

K 

Kaiser Systems, Inc. ........................ 0.1788-1791 
Kalamazoo Technical Furn~ure ................... C.,06, 
K &M Electronics ................................. Ao l943 
Kappa Networks, Inc ......................... A.1575"'593 
Kay Elemetrics Corp. . ............................. A.,77, 
Keltec Florida, Inc;, Microwave Products, Amstar Electronics 

Group .......................................... 0.1423 
Keltron Corp., High VoKage Power Supply Oiv. 

............................... 001094-1095, 1792 
KeKron Corp, Miniprinters Oiv. ............... 0" 094-1 095 
Kelvin Industries. Inc. ........................ A.'944-'945 
Kemet Electronics Corporation .............. A·11OG-1101 
Kepco, Inc. .................................. 00 1793-1823 
Kessler-Ellis Prods. .. ............................. 00 1134 
Kester Solder Oiv., Litton Sys., Inc .................. Co1758 
Keystone Carbon. Thermistor Oiv... . . . . . . . .. Sol647 -1649 
Keystone Electronics Corp. ...... .. ............... Co1705 
KGS Electronics, Inc ......................... 0·2126-2127 
Kikusuilnternational Corp. ...... 0 01414-1415, 1824-t 825 
Kilo International .................................. A.2076 
Kilovac Corp ................................ So1510-1515 
KOA Speer Electronics ................ A.11 02, 1946-1950 
Koep Precision Standards, Inc. .................... 0 0 1283 
KR Electronics, Inc. . .. .. .. .. .. .. .. .. .. .. .... A.'666-'668 
KRL/Bantry Components, Inc. ............... Ao1951-1 953 
Krohn-HiteCorp. ......................... Ao1669; 0 0 1285 
Kulka (Dialight Company) 

.... So1115, 1121-1124, 1692-1693; C.,412-,415, 1553. 
1709 

L 

Lamptronix Co., Ltd. ....... .... So1136 
Lansing Research Corp. .. .. .. . .. . .. .... C.,062 
Leach Control Products Div .. Leach Corporation 

............................ Ao1744-1745; S.'5'6-'523 
Leach Relay Oivision, Leach Corporation .... 80 1524-1529 
Leader InstrumentS Corp. .. . . . . . . . . . . . . . . . .. 0.1286-1288 
Lear Siegler. Inc., Telecommunications Oiv. . ....... C·,4,6 
Ledlronics, Inc. ..................... . .. S.,079, 1125 
LEMa U.SA, Inc. .................... . C·'4'7-'429 
Lenco Elctrns .• Inc. ............... . A.2248-2249 
LH Research, Inc. ................... . 0.,826-1831 
Liberty Controls .................. ................ S'1626 
Lin~ar Motions Co. ..... .... So1627 
Line Electric Products ........ .................... So1531 
Linseis, Inc. ................. .. ........ 0 01419 
LitteHuse, Inc., Sub. of Tracor, Inc ...... a.,137, 1319-1326 
Litton Encoder Oiv, ................................ S"895 
Litton Poly-Scientific ............ Sol17()"1171, 1221-1230 
Logitek, Inc. .. ................... So1532-1534; 0 0 1833 
Lucas Ledex, Inc .... 8.'629-1632,1152-'754,1896-1897 
l2R Electronics, Inc. . ... 801756-1757; C.,430-,447, 

1858-1861; 0.1033-1035,1834-1839 

M 

Mabuchi Motor America Corp. .................... S·1231 
Mac Panel Co. ........ . .. ...... C.1728-1729; 00 1427 
Magnecratt Electric Co. ,.......................... S.,535 
Magnetek Corp. ........... .. ....... A.2250-2251 
Magnetek Triad ............................. A.2252-2261 
Magnetic Instrumentation ...... .. ................ 0·,289 
Magnetico Inc. ...... .. .. .. .. .. .. .. .. . .. . .. . .. .. ... A.2262 
Magnetic Shield Corporation, Perfection Mica Co. 

........................ ; ........ , ......... C·'751-1753 
Magnos ........................................... 001290 
Magnum Opus Custom Elctrn. Engrg. . ............ 0.",3 
Maida Oevelopment Co .......... A.1103-1107, 1954-1955' 
Mallory CapaCitor Co, Emhart ElctrlJElctrn. Grp. 

............................ A·1108-1111; 0.,036-,037 
Mallory Components Oivision, Emhart Elec.l Elctrn. Grp. 

.............................. .. .. Aoli13, 2077 
Mallory Timers, Emhart Elec.lElctrn. Grp. .. .. A.1113, 2077; 

801536 
Marconi Instruments ... .. .. . .. . .. .. .. .. .. ... 0·1291-1295 
MarkEll Corp. .. .................................... C'1715 
Marktech International Corp ...... 801138-1139, 1275-1277 
MarLee Sw~ch Co. .. .............................. So1758 
Marlow Industries, Inc ........................ C·,680-1681 
Marquardt Switches Inc. . ...... S·,759-1763 
Marway Prods. Inc. .......................... 0 0 2132-2133 

Master Oistributors 
... A.'299, 1671,2138,2193,2263,2417; a.,,162, 1258, 

1301,1411,1447,1537,1628,1687,1755,1651,1921; 
C.,03" 1125, 1305,1411,1460,1549,1606,1695, 

1901; 001125, 1131 
Matrix Corp. .. ..................................... 001172. 
Matrix Systems Corp. ............................. A.,773 
Matsuo Electronics .................. ;....... A.,1,4-11,9 
Matthey Electronics, Television Equiprrient Associates 

... , ................................... , ......... A·1670 
Maurey Instrument Corp. . ............. " .... ' A·2078-206S 
Maxon Precisio!' Motors. Inc. ...................... S.,232 
McCoy Electronics Co, A Sub. of Oak Industries 

........................................... Ao1406-1417 
MCG Elctrns. .......................... 801296,1327-134, 
McGill Manufacturing Co, Inc. ............... a.,764-1766 
MCI Translorrner Corporation ............... A·2264-2279 
MCl., Inc ..................................... 001424-1425 
McLean Engineering, Zero Corp. ...... . . . . .. C.,6a2-1683 
McLean Midwest Sub. of Zero Corporation ... C"684-1665 
3M Electronic Products Division, Board Mount Inlerconnect 

Components ............. .. .. .. .. .. .. .... C.'302-1303 

3 

3M-Electronic Products Oivision .......... C·I448-1451 

M 

3M Co., 'Static Control Sys. Oiv ............... 002168-2169 
MOF Products Inc. .. .............................. 00 1297 
Measurement Systems, Inc. ............. .. .. . . .... 00 1135 
Mechanical Enterprises ........ S.1767, 1826-1827 
Mechanical Products Inc. .......................... S.,342 
Mechatronics/SA8 Inc ............................. Co 1637 
Melcor/Materials Elctrn. Prods ............... C.'686-1687 
Memcor-Truohm, Inc ....................... , A.,956, 2066 
Memodyne .................................. 001096-1098 
Memory X ......................................... A.1746 
ME!mtron Technologies, Inc. . ..................... 8.,828 
Mepco/Centralab Corp. Hdqrtr, North American, Philips 

Corporation ... A.'747, 1958. 1960, 2087; a·,014-10,5, 
1768-1770 

Mepco/Centralab, North American Philips Corporation 
...................... A.1123, 1957-1958; 8.,0,4-10,5 

Mepco/Centralab, North American Philips Corporation 
.. ............................................... A·1120 

Mepcol Centralab, Inc., A North American Philips Co. 
. ....... , ......................... A"959; 801014-1015 

Mepco/Centralab, North American Philips Corporation 
.................................. Ao2087; 801768-1770 

Mepco/Centralab, North American Philips Corporation 
........................................... AoI121-1122 

Mepco/Centralab, North American Philips Corporation 
................................................. Ao1124 

Mepco/Centralab, North American Philips Corporation 
............................ A.,957, 1960; S.,014-10,5 

Mepco/Centralab, Inc, A North American Philips Co .. 
................................................ A·1747 

Mepcopal Compeny ............... A02088-2089; S·1771 
Mercer Electronics. Simpson Electric Co. .... 00 1298-1299 
MERET, Inc. ................................... , ... S.1172 
Metra 8yte Corp. .. ...... -...................... , ... 00 1173 
Metuchen Capacitors, Inc. ....... A'1126-1133, 1672-1673; 

C·'452-'455 
MF Elctms. Corp ............................. A.,4,8-,4,9 
MFI ............................................... 0·,093 
MFM Technology, Inc., Affiliate of Unitrode Corp, ... 8.,233 
MG Electronics ................................... Do 1 039 
Microavionics Corp ....................... C.,634; 0.1136 
Micro-Circuits Co., Inc. .. .......................... Co1121 
Micro Crystal Oivision, SMH ................. A.,421-1423 
Micro Oevices Product Group, Therrn-Cl-Oisc, Inc . 

........................................... So 1343, 1873 
Microdot Interconnect Systems Oivision ..... S.,016-,017; 

C·1456-1459, 173CJ..1731, 1862-1863 
Micro Mo Electronics, Inc ........ S.,180, 1234-1237, 1898; 

002174 
Micronel U.s. ................................ C.,688-1689 
Micronetics ....................................... 0.,300 
Micro-Ohm Corp .................... A·,962-1967; 8.,850 
Microsonics Inc. ................................... A.,425 
Micro Sw~ch, A Honeywell Oiv ............... Sol772-1773 
Microtran Co. Inc. ............... A.1246, 2152, 2280-2296 
Mid-Eastem Industries ...................... 0 0 1640-1844 
Midtex Relays, Inc. .......................... 80 1538-1543 
Midwest Components, Inc ................... 801852-1859 
Mi~Comm Oistributors, Inc. ........................ 00 1452 
Millivac InstrumentS, Inc. ' .......................... 0.,301 
MiI~Max Manufacturing Corp ................ C.1461-1463 
Mills Resistor Co. ................................. A.,966 
Milwaukee Resistor Corp .................... A.1970-1974 
Minelco Inc. - A Talley Ind ......... ; ......... S·1140-1141 
Mini-Circu~s Lah ............................ A.1774-1 837 
Mini-Systems, Inc. .. ............................... A·,975 
Mini-Systems, Inc., Electronic Package Oiv ......... Ao1748 
Modular Devices ...................... 0.'646-1647, 2128 
Molecu-Wire ................................ C.,865-1869 
MOLE)(, Inc ................... 801775; C·I464-1487, 1871 
Monitor Products Co., Inc. . .. ; ............... A·1426-1427 
Motor Technology, Inc. ............... .. ... So1239-1241 
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MPC. Oiv. of Consuning Systems . 
M-Tron Industries .............. . 
Mueller Elec. Co. .. ............ .. 
Multi Products International 

Mupac ....................... . 
Murata Erie North America. Inc. 

................ DoI848 
........ A'1428-1429 
.. ...... C'1468-1473 
.A·1135.2298-2299; 

0'1849-1851 
. C'1732-1733 

............. AeI136-1140.1430-1431. 1675-1676. 1838. 
1976-1977.2090-2092; B'1899; DolO40-1042 

MuShield Co .• Oiv. Borneo. Inc. .. .................. C'1754 
MWS Wire Industries ............. C'1872-1873 

N 

Natel Engineering Co .• Inc. . 0'1174-1175 
National Electronics Corp ....... A'1125. 1276. 1439. t969 
National Instruments .... . D-1114 
National Wire & Cable Corp. .. .. .... C'1874-1889 
N.C.E..lnc./Power Group International ....... 0'1468-1469 
NOK America. Inc. .. .. A·1330. 1432-1437 
NEC Electronics. Inc .... A'1141-1143. 1749; B'1080-1081. 

1173-1175.1279-1281.1544-1549 
NEI Ferranti-Packard Electronics LId .• NEI Canada 

.. 801143-1145 
NES.lnc. (Nationwide Electronic Systems) ........ B'1083; 

0'1137.1382-1387 
Newman. M. M .• Corp., Heli-Tube Oiv. '" C'1890 
Newport Electronics .......... .............. 0'13B8-13B9 
New Wave Instruments Do 1067 
NH Research, Incorporated. Instrumentation Products 

Division .............. 0.1302-1303.2129 
NH Research, Powertest Automatic Power Supply Test 

Systems ................. .. .......... 0'2129 
NJE Corporation ............... ... 0'1 B53-1855 
NKK Switches of America. Inc. .. 80 1776-1777 
NMB Technologies .......... A'1750-1751; B'1242, 1829; 

C'1690 
Nohau Corporation .. . . . .. Do 1304 
North Allantic Industries . . ... 0'1305. 1391 
North Hills Electronics . . .... A'1247. 2300-2302 
Nova Electric Inc. ......... . 0'2130-2131 
Novatronics of Canada LId. . 80 1243 
Novotechnik US., Inc. .... B'1900 
.NRO Inc .• Mark IV Inct, Inc. . 0'2170 
NTK Technical Ceramics. NGK Spark Plugs (USA). Inc. 

............ A'1438, 1772; B.1901; 0'1044-1045. 2171 
NWl Transformers ....................... A'2303; 0'1857 
Nytronics Components Grp .• Inc. 

... A'II44-1157, 1192. 1248-1269. 1594-1600. 1979; 
B'1019 

o 
Oak Switch Systems ... . .......... B'1778. 1830 
Ocean Marine Instrument .................. 0'2140 
Ohio Semrtronics, Inc ........ B'1902-1917; 0'1306-1309 
Ohmite Manufacturing Co. , ..... A'1980-1994. 2094-2095 
Ohmtek Inc.. Sfernice Group Company 

..................................... A'I84B. 2020-2025 
Omega Engineering ....... B'1779. 1860-1861. 1932-1933; 

C'1891; Dol013.1099.1138.1177, 1312, 1392-1393, 
1420 

Omniprin~ Inc ...................................... 0'1100 
Omron Elctrns.. Inc .• Control Cornps. Oiv. 

. B·1550-1554. 17Bo-17Bl 
Opamp labs. Inc. . . .. .. .. .. .. .. .. .. .. .... Do 1 015 
Oplek Technology. Inc. . ..... B'127B 
Optima Enclosures Co 1 063-1 066 
Opto Plus B'1077 
Opto 22 .......... B'1556-1557 
Oram High Vortage ....... DolB58-1859 
Orbit Instrument Corp ..................... B'1831; 0'1139 
Orbit Instrument of Cal. ................... 8.1831; Do1139 
Oriental Motor U.SA Corporalion ...... B'1245-1246, 1263; 

C'1691 
Oscillatel<, K & l Microwave ................. A'I440-1441 
Oshino Electric lamp Works. LId ............ B'1146-1147 
Oslo Controls ..................................... B'1782 
0110 Controls, 0110 Engineering . . . . . . . . . . . .. BoI784-17B5 
Ovenaire. Electronic Technologies Inc. 

.................. .. .... A'I442-1445. 1996-1997 
Oxley. Inc. ................. . Ao1677; B'1013. 1142 

p 

Pacific Power Source Corp. . ............ 0'2134-2139 
Pacific Resistor Co .......................... A'199B-I999 
PacTec.laFrance Corp ................ C'I002, 1068-1071 
Panasonic Industrial Co .• Battery Sis. Oiv ..... Do1470-1477 
Panasonic Industrial Company, Electronic Components 

Division ................................. Do1860-1861 
Pandurt Corp. ................... CoI476-1478, 1892-1893 
Panel Components Corp. . .. B'1344-1345; C'I480-14B4. 

1894-1898; 0'2141 
Papst Mechatronic Corp. . ................... CoI692-1694 
Para-Line Transformer Co .• Inc ..................... A02318 
Par Metal Products. Inc. ............................ C'1072 
PCA Electronics ................. A'1602-1611. 2305-2307 
PCK Elastomerics.lnc. ...................... C'1485'1487 
PC Transformer Corp. .. ..................... A'2308-2315 
Pearson Electronics. Inc. .. .. , .. . .. .. . .. .. .. .. .. ... A'2316 
Penn-Tran Corp. .. ....................... AoI280; Do1862 

INDEX OF MANUFACTURER'S CATALOG PAGES 
Penstock Engineering Labs., Penstocl<,lnc ........• AeI844 
Perkin-Elmer Corp .• Elctrn. Prods. Oe~ ............ A'2317 
Perma Power Elctrns ............... B'1346; C'1706-1707 
PFT. Inc. ........ .. .. .. . .. .. .... ............ C'1 073-1 077 
Phase Control Electronics ......................... Do 1140 
Philips ECG. Amperex Electronics Corp, A North American 

Philips Co. .. .. .. .. .. .. .. . A'2134-2135 
Phi Technologies. Inc. . 0'1068-1072 
Phoenix Wire. Inc. . ........ C'1 B99 
Pico Electronics. Inc. .. A'1270-1275, 2319-234B; 

DolB63-18B2 
Piconics .. A·1277-1279. 167B. 2001 
Piher Intemational Corp. . ....... A'2096 
Pillar Industries. Inc. .. " 0'1 BB4-1 BB6 
Pioneer MagnetiCS ... 0.1 BBB-18B9 
PITTMAN, Penn Engrg. & Mfg. Corp. B'1247-1249 
Plainview Batteries, Inc. 0-1478-1479 
Plasticorp ................ C'1079-10Bl 
Pletronics, Inc. .. .... A'I447-1449 
Polaroid Corporation. Polarizer Oiv. .. B'1084 
Polyphase Instrument. . A'2350-2351 
PolyPhaser Corporation ........... B'1347 
Polytron Devices ....... .. . .... 0·1890-1892 
Pomona Electronics.. . C·1489-1517. 1708 
Potter & Brumfield. A Siemens Co. . ... B'1348. 1559-1575 
Powerbox Inc. ... .. ............................. C'1083 
Power Conversion, Inc, Hawker Siddeley Group, ltd.-london, 

England .. .. .. .. .. .. .. .. . .. .... 001480 
Power Designs. Inc... . .. . .. .. .. . .. .... 0'1894-1 B99 
Power Devices Inc ................................. C'1716 
Power Dynamics Inc. . ........ A'1679; C'1519-1522, 1900 
Powerex, Westinghouse. GE. Mitsubishi ........... A'2136 
Power General. Unitrode Corp. ..... . 0'1900 
Power MagnEr Tech Corporation ...... A'1281, 2352-2353 
Power-One D.C. Power Supplies . . . . . . . . .. 0 01902-1907 
Power Pac .................................. 0'190B-1914 
Power Products Oiv .• Computer Products. Inc. 

...................... .. .. 0'1649-1664. 1673-1674 
Power-Sonic ..... . ............... D-1481 
Power Star. Inc. . .. 0'2142-2145 
Power Switch Corporation.. .. .... 0'1915-1917 
Power Systems. Inc. .. .. .. . ... 0.1919 
Powertec. Inc. .... Do 1920-1936 
Powertech. Inc. . . . . . . . .. Ae2137 
Power Technology, Inc. ... .. .. . .. ... 0'1937 
Power Ten. Inc. .. ..... '" 00193B 
Powemon Corporation . . . . . . . . . . . . .. 0'1948 
POWR-UPS Corp. .. . B'1250-1251 
PPO, Inc. . A.115B-II66 
PPM. Inc. .. ..... 0'1313 
Precicontac~ Inc. ... . C·1524-1525. 1734 
Precision Control Manufacturing. Inc ............... A'2097 
Precision Filters...... A'1680-1686; 0'1016-1017 
Precision Interconnect ...... ............... C'1902-1904 
Precision Resistive Products. Inc ............. A'2002-2003 
Precision Resistor Co .• Inc. . A.2004-2007 
Preh Electronic Industries. Inc ....... A'2098; B·17B6. 1832; 

C'1526 
Premier Metal Prods. Co. .. C'1084-IOB5 
Prem Magnetics, Inc ......................... A'2355-2365 
Pres-Air-Trol Corp ................................. B'17B7 
Printer Products. Capitol Circuits Corporation ...... Do 11 01 
Product Technology. Inc. . ........... C'1735 
ProgrammedTestSources ....... .. ...... 0'1314 
Pulizzi Engineering. Inc. . . .... 0'2146-2149 

Q 

Q-Tech Corp. .. .. .. . .. . .. .. ... A'1450-1452 
Qualidyne Systems. Unitech ltd ............. 0'1939-1947 
Quality Thermistor .... .. .. .. . .. B'1 B63-1 B65 
Quam-Nichols Co. ..... . 0'1046-1047 
Quantum Data. Inc. ........ .. .... 0'1315 

R 

Radio Materials Corp. .. . .. ... A'1168-1170 
Rartron Electronics .......................... A'1453. 2009 
Raychem Corp, Elctrns. Grp. . ..................... B'1349 
RAYOVAC Corporation ........................... 0'1482 
Raytheon/TAG Semiconductors ltd ......... A'2139-2141 
RCO Components. Inc ....................... A'2010-2011 
RCl-Shalleross ............................. A'2012-2017 
RCl-Shalicross.lnc .......................... Ao2012-2017 
Reeves-Hoffman Oiv .• Dynamics Corporation of America 

............................ AoI454-1456; C'I638-1640 
Regdon Solenoid. Inc ........................ 8'1634-1635 
Rehlander Assocs. ................................ B'1274 
Rekco. Inc. .. ...................................... 0'1141 
Remtek Corporation ............................... C'1717 
Renco Electronics, Inc ........... A·12B2-1285. 2367-2369 
Reproduction Technologies Inc. ................... 0'1043 
Resistors. Inc ....................................... A'2019 
RFI Corporation ................................... Ae1687 
Rhombus Industries ............. , ........... Ao1613-1617 
RIFII, Inc .......................................... Do1949 
Risl<, George. Inds. ................................ B'1833 
Rittal Corp. . .......................... ,. ..... C·t 086-1 OBB 
Ritz Electronics/Releo ............. C'I069; Do1950-1951 

RMF Products, Inc. .. .............................. C'I635 
RO Associates, Inc. .... .. .. .. .. . .. . .. . .. .... 0'1952-1957 
Robinson Nugen~ Inc. ....................... C'1527 -1530 
ROD-l Electronics. Inc. ...................... 0'1316-1317 
Rose Enclosures Sys .• Inc. .. ..................... C'1090 
Ross Engineering Corp ............................ B'1577 
Rowe Industries, Inc. .. ................ C'I532-1534, 1905 
RTE Aerovox Inc. .. .. .... A'168B-1690 
RTE Power/Mate ......................... Do195B-1959 
RTS Systems. Inc. . B.l026; 0.1074-1075 
Ryan International Corp. .. .. ... 0'131B 

s 
SAFT America Inc. ....... .. .. 00142B. 14B3-1490 
SAFT America Inc. . .... 0'142B. 14B3-1490 
SAFT America. Inc .• Portable Battery Division 

..................................... 0.1428. 1483-1490 
SAIA Inc .• Oiv. of American Electronic Components ' 

.................. . B'1252-1253. 1660 
Sarntec.lnc. ....... .. .............. C'1535-1545 
S & Hinds. .......... .0'1960.2150 
Sanyo Energy Corp. ... 0'1491 
SaRonix . A.1458-1462 
Sawtek Inc. . .................. A'1463 
Scanbe. Unit of Zero Corporation ................. C'1091 
Schaffner EMC.lnc .• Components Division ........ A'1691 
Schaffner EMC. Inc .• Instr. Oiv. ...... . .......... 0'1319 
Schrack North America Corp. . . . . . . . . . . . . . .. B'1578-1584 
Schroff Incorporated. Schroff GMBH ............... C'1099 
Schurter. Inc. ................. A'1692-1693; C'I546-154B 
Seacor.lnc ........................................ Ae1171 
Seika Instruments U.SA.lnc. ....... A.1464. 1753; Bol0B5; 

Dol102 
Selea Products Co .• SEl Sales. Inc. . ..... B'1867; C'I636; 

Do1394 
Semiconductor Packaging Materials Co. . .. Co 1122 
Sensmve Research Instruments. .. 0'1320-1321 
Sensor Scientific. Inc. ...... . . . .. B'1 B6B-1869 
Sensotec.lnc. ...... . .... B'1918-1920 
Serco Products Division. Serco Mold . . .. C'1 094-1 095 
Servo-T ek Products Co. .... . .. .. ... B'1254 
Setra Systems. Inc. ................... .... Bo1922-1923 
Sfernice.lnc ...... AoI84B. 2020-2030. 2099; B.1870-1B71 
Shallco. Inc. ................................. B'17BB-1793 
Shalltronix Corp. ... .. .. .. . .. .. .. .. .. .. .. .. .. . .. ... Do 1322 
Sharp. Microelectronics Oiv .• Display Grp ..... B.l0B6-1091 
Sharp, Microelectronics Oiv .• Integrated Circuits 

.......................................... A'1754-1756 
Sharp. Microelectronics Oiv .• Optoelectronics 

.... A'2142-2144; B'1148-1 151. 1178-1179. 1282-1294. 
15B5.1925 

Shelly ASSOCiates, Inc. .... . .. . .. .. . .. .. .. ... B'1092 
Shinano Kenshi Corp. (SKC) ..... . ........ B'1255 
Shindengen America Inc ..................... Do1961-1963 
Shogyo International Corp. . .. A'2366; B'II54. 1794-1795; 

C·1550-1552. 1906-1907; 0'1050-1051. 1395. 1492. 
1967 

Shokai Far Eas~ ltd... . ........................ 0'1053 
Shurite Meters, A Prime Technology Co. . ......... 0'1,397 
Siemens Components. Inc .• Special Products Oiv. 

............................ A·1173.1321;B·1350-1351 
Sierracin/Magnedyne ....................... B'1256-1257 
Sigma Systerns Corp. .. ........................ 0.1187 
Signal Research Inc. . .. .. .. .. .. .. . .. ... 0'1103 
Signal Transformer Co .• Inc, Insilco Corporation 

. . . .. . .. . . . . . ... .. . . . . . . . .. . . . . . A02372-2389 
Silicon Power Cube Corp. ................... Bo 1586-158B 
Silonex Inc. ..... .. .. .. .. . .. . . .. . .. .. . . .. .. . .. .. ... B'1295 
Simpson Electric Co. . ................. 0'1323. 139B-1400 
Skydyne Inc. ................ .. . .. .. .. . .. .... Col 096-1 09B 
Skynet Electronics .......................... 0'1964-1966 
Slaughter Co.. .. .. .. . .. .. .. .. .. .. .. .. .. .... 0'1325 
Sloan Co. ....... .. .. .... ................... B'1155-1160 

H 

He H. Smith (Oialight Company) 
... B·1115. 1121-1124. 1692-1693; C'1413, 1415. 1553, 

1709 

s 
Sola, A Unrt of General Sign ..... 0'1966-1972, 2151-2153 
Sorenson lighted Controls ........................ B'1161 
Speciality Electronics. Inc. ' ......................... Co 1555 
Spectrum Technology. Inc .• DATUM. Incorporated 

........................................... A'1465-1468 
Spellman High Vortage Elctms. Corp. ........ Do 1973-1977 
Sprague Electric Company. Passive Components Group 

........................... A'1694. 1757. 2031; 0.1142 
Sprague Electric Company. Fll-MAG Business Unrt 

.. .. .. .. .. .. . .. .................... '" A'1694. 2031 
Sprague Electric Company. The Semiconductor Group 

........................................ A.1757; 0'1142 
SpraguErGoodman Elctrns .• lnc .............. AoI174-1175 
SSAC Incorporated ................................ B'15B9 
Stancor Products. Hamilton Standard Controls .... A.2393 
Standard Crystal Corporation ...................... A'1469 
Standard Grigsby. Inc., Flint Industries ....... 8 0 1796-1797 
Standard Grigsby Inc., W. Gunther GMBH ... 8'1796-1797 
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Standard Oil Engineered Materials Co., Carborundum 
. ... A0 2032-2033 

Standex Electronics, Standex International .... Ao12a7; 
Bo1576, 1798-1799 

Stantron, (Jnit of Zero Corporation .. ColI 00 
Sta'r Micronics,' lric., OEM Division 

............................... 0 0 1054-1059,1104-1105 
Statek Corp. . Ao1470-1475 
'State of tne A" Inc. . ......... : .. A02034-2036 
Staver Co., Inc. .............................. Bol 093-1 097 

I Stevens-Amold Diy, Computer Prods., Inc. 
..... 001665-167.0,1673-1674 

STI, Control Components Oiv. . BoI590-1.591 
Stock Drive Products, Oiv. of Oesignatronics, Inc. . .. Bo1259 
STRONGBOX . . Co 11 02-11 03 
Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc. . 

B01592-1597 
Sullins Electronics Corp. . C01556-1557 
Summit Electronics, Basler Electric ...... 0-1979 
Sun Electronic Systems, II1c. . .... : 0 01188 
Sunrise Electronics,' Inc. . ..... A.1758 
Superior Electric .... A02370-2371; BoI260-1261; Co1558; 

Supervexta, Oiv. of Oriental Motor 
Switchcralt. Inc., A'Raytheon Company 

002155 
........ Bo1263 
.. BoI801-1803; 

Co1559-1563 
Sw~ching Systems International .. ' .. [J0196D-1982 
Sylvania MiniatureUghting, GTE Corporation 

................ Bo 1163-1165 
Synektron Corporation .. Bo1264-1265 
Syntest Corp. .. ..... 0 0 1106 

T 
Talema Electronic, Inc. . A0 2390-2392 
Tamura Corporation of America 

.......... AoI291-1293, 1695-1697,2304,2395-2403; 
001983-1991 

Tauber Elctrns. Inc. ..... . .. 0 01493 
T-Bar Incorporated, Data Switch Corporation ...... Bo1804 
TDJ Co., Inc. .. Col104-1105 
TOK Corporation, Electronic Components & Material 

...... AoI176-1179, 1294, 1322-1327, 1619, 1698-1699; 
0 01060,1992 

TECA, ThermoElectric Cooling America Corp. 
Co1696-1697 

Teccor Electronics, Inc. .. Ao2146-2149 
Tech-Etch, Inc. .. .. Co1755 
T och Labs., Inc. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... Bo1805 
T echmar Corp .. C'll 06-11 09 
Technipower, A Penril CO. A02405; 00j993 
Techn~rol ........ AoI494, 1620-1628, 2407; Bol 022-1 025 
Techno, Inc ............. Aol848, 2026, 2099; Bo1870-1871 
Techno, A OSG Company . Bo1266 
Technology Dynamics Inc. .. ..... , .. ... 0 0 1994 
Techron Oiv: Crown Inti., Inc. .. 001019-1023 
Techtrol Cyclonetics,lnc. ..... AoI476-1477 
Tecknit(Eastem Facility) ...... .. .. Co1756 
Tecknit Interconnection Products ... Co1564 
T ecnetics, Computer Products/T ecnetics .. 0 01671-1674 
T eka Interconnection Systems .. Co1565-1567 
T eladyne Relays, Teledyne, Inc. . .. Bo1596-1608 
Teledyne Solid State, A Oiv. of Teledyne Relays 

.. Bo1602-1608 
Tel Labs, Inc, Sfernice, Inc. . .... Aol848, 2030 
Telpar, Inc. .. ... 001107 
Tenney Engineering . 001189 
T ettex Instruments, Inc. .• 001326-1328 
Texas Instruments, Connector Systems Division 

...... Bo 1 027-1 029; Co1568-1573 
Texmate, Inc. 001402-1403 
Thermacore Inc. .. .. .. .. .. .. ..... Co1698 

Thermalloy, Inc. .. ... C"1699 
Thomas & Betts Corporation .. CoI575-1577 
Thorn EMI Technlg. Inc. . 0 01329 
Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd. 

A021 00-21 01 
Todd Products Corp. 
Todd Systems, Inc. 
T okin America, Inc. 

.. 001995-2022 
........ A0240B-2411 

........... AoI295, 1329, 1700; Bol 926; 
. 001108 

Taka America, Inc.i. AoI296-1297, 1629, 1101; 0 02023 
Topaz, Inc. .. 002156-2157 
Toroid corp. of Maryland ......... Ao1298, 2412-2416 
Torotel Prods. Inc. ... .. ....... Ao I300-1315, 2418-2423 
TorotronCorp. . ... 0 01331 
Torwico Elctrns. Inc. ......... .. A02424-2425 
Total Power Internationill, Inc. .. 002024-2026 
Tracewell Enclosures, Inc. ... . ... C.1111-1113 
TRAK Microwave Corp. .. A'1839-1843 
TRAK Systems;Oiv. TRAK Microwave Corp 

.. 001179-1183 
Trans American Transformer . A.2426 
Transducers and Systems, A Prime Technology Company 

.................. .............. ... Bo1927 
Transformer Technologies, Inc. . A02427 
Transistor Devices, Inc. . ............. 0-1332-1335 
Transmagnetics 001184-1185 
Tri-Mag, Inc. . .. AO I702-1704; 0 02026-2029 
TRM, Inc. .. Ao1845,1847 
Trompeter Electronics, Inc. .. .. C01579-1581 
TSProducts, Inc. .002175 
TIE,lnccrporated ... AoI706-1713, 2433 
Tusonix, Inc. " Ao1181, 1714 

u 
U~ronix, Inc, Sfernice, Inc. .. Aol648, 2027-2029 
Ulveco, Inc. .. A02430-2432 
Unibox, Oiv. of Amerex ... C'1014 
Uniccrp ... .. CoI710-1711 
UnitedChemi-Conlnc. .. ........... A01182-1183 
United Transformer Corporation, Sub. of OPT Industries 

Unitrack Industries, Inc. 
Unitron Inc. 
Universal Voltronics 
UPSyst~s, Inc. 
U. S. Digital Corp. 

... A'1479, 2428-2429 
........... Co1114-1117 

....... 0 02158-2160 
002030 

USD Products, Cooper Industries 

.00 2161 
.. 8 01928 

...... B'1352-1353; 
Co1582-1583 

U S Microtek Components Corp., Division of Unitrode Corp. 
... Aoll84 

U.S. Power Converting Company/Relco, Leonard V. Snow & 
Assocs. . ....... Col0B9; 0 01950-1951 

U.S. Toyo Fan Corp. .. ... C017OQ-1701 

v 
Valhalla Scientific .. 0'1336-1337 
Valor Electronics ... AoI630-1631; 0 02031-2035 
Valor. Power Systems Div., Valor Electronics 

....... AoI630-1631; 0'2031-2035 
Varta Batteries, Inc. . .. 0'1494 
Vector Electronic Co., Inc. 

C'1119, 1736-1737, 1740-1742; 0 01115 
Vector Electronic Co., Solerwrap of California, Inc. 

. C'1119, 1736-1737, 1740-1742 
Vectron Laboratories, Inc. .. Ao1480-1485 
Veetronix, Inc., Sub. Reach Electronics ... Bol B06-1807 
Velonex .. 0 01340-1341, 1405 
Venus Scientific, Inc., Ferranti, Dundee .... 002036-2037 
Vermont Precision Resistor, Codeco Corp. of Vermont 

...... A02038-2039 

Vernitech ....... A021 03; Bol030, 1267, 1929 
Vernitron Controls, Vernitron Corporation . B-1268 
Vemitron Piezoelectric Div. . ...... A.1487 
Vibra-Metrics, Inc. . .. Bo1930 
Victoreen, Inc., A Sheller-Globe Cprp. Subsidiary 

.. .. .. .. .... .. .. . .. A02040-2045 
Virginia Plastics Co. . CoI584-1587, 1906-1909 
Vishay Resistive Systems Group A02046-2051, 2105 
Visionics' Corporation . . . .. 0-1118 
Visual Communications Co., Inc. .. 8 01099 .. 1101 
Vitec Electronic Corporation ........ A'2435-2439 
VIZ Test Equipmen~ Kappa Networks Inc. ... 0'1342-1345 
VL Electronics, Inc .. .. .. ... Bol103 
Voltage Multipliers, Inc. .. ......... A02151' 
Voltampere Corp. .. 002038 
Voltex .. . 002039-2041 
Vottronics Corporation A-1185 
VRN International, Oiv. Vernitron .. A021 07-21 09; Bol031; 

001061 

w 
Wabash Relay & Electronics, Kearney-National Company 

Bo1610-1611 
Walker Scientific 
Wall-Able Mfg. Corp. 
Wall Industries .... 
Wamco, Inc ... 

.. 001346 
.. Co1586-15B9 

.0'2043 
.. Bo1146-1147 

Waters Manufacturing, Inc., Talley Industries 
.............. .. A02110-2111 

Wavetek San Diego, Inc. . ..... 0 01347 
Wayne Transformer Co~ Inc. . A-2440 
WECO Electrical Connectors, Inc. " CoI590-1600 
WECO Electrical Connectors, Inc. .. CoI590-1600 
WECO Electrical Connectors, Inc. . . .. Co1590-1600 
Wesco Electrical Co. . ... Ao1186-1191 
Wes-Garde Components Group, Inc. . .. Bo1783 
WestCon .. 001406-1407 
Westcor Corporation .... 002044-2049 
Western Electronic Products Co. ... Co1761 
Western Graphtec . . ..... 001421 
Western Mu~iplex Corp, ..... . Ao1715 
Weston Instruments, Electrical Instrument Service, Inc . 

................ .. 0 01348-1349 
Wilco Corp. .. Ao1316-1318 
Wilmore Electronics Co. . 0 02050-2054,2162-2163 
Wintek Corp. .. .. 001116-1117 
Woyeh Electronics, Woven Electronics Corporation 

Xentek, Inc. 
Xico, Inc. 
Xsis Electronics, Inc. 
Xylog Corp. 

x 

y 

Yuasa Battery (America), Inc .. 

z 

............ Co1910 

· 0 02055 
· 0 0 1109 

.... Ao1486-1489 
.. .......... 002056 

0 01495 

Z Communications, Inc. ,. .. ..... Ao1491-1493 
Zenith Components Group, Zenith Electronics Corp. 

................ . .. 002057-2059 
Zero Corp. 
Zero Corp., Zero East Oiv . 
Zeus Ind!. Prods. Inc. 
Zierick Manufacturing Corp. 

.. Col100, 1120 
· Co1120 

Co1718, 1837, 1911 
..... Co1601 

88/89 Index To 
Distributors Advertisements 
Air Electto Supply ........ .. ................ C·1384 
8 & B Motor & Control Corp ... 
Datatronics Ltd .. 

............ : .... 8.1204 
660, 6B2, 715, 718, 

Electric Switches 
758, 774, 799, 813 

...... ........ 8.170B-1709, 
617,619,621,624,638,641,643. 

644,657,663,695,706,714,716,721, 
727,734,740,747, 755, 772, 789, 794 

General Controls, Inc.. . ............... 775, 796 
Inductor Supply .................................................... A.1231 , 

694, 716, 725, 783 
Interconnect Specialties Inc ..... ,.. ..614,615, 

617,721,730,781,809,820 
Master Distributors... .. ............. A.1299, 1671, 

621, 625, 630, 635,638, 639,640, 645, 652, 653, 654, 
656,657,666,668,670.673,674,678,681,691,693, 

695, 696, 699, 703, 704, 708, 716, 720, 723, 725, 726, 
727, 729, 730, 732, 734, 740, 741, 753, 754, 755, 756, 

760, 771, 772, 779, 786, 789, 793, 795. 804, 808, 
810, B13, B16, 821 

MA..... .. ........ 0·1093 
Mil-Comm.. .. ................ Dot 452 
National Electronics ............ A·1125, 1276, 1439, 1969 
Opto Plus... .. ....... 8·1077 
PoCo Sales.... ...................................... . .. .. 697, 699 
RAG Electronics .616,622,628,629,630,687, 

700, 702, 724, 728, 753, 762, 763, 788, 801, 822 

Sunshine Scientific Instruments ....... 613, 615, 630, 
6B7, 697, 726, 788, 808,824 

21(38,2193,2263,2417; 8'1162,1258,1301, 
1411,1447,1537,1628,1687,1755,1851,1921; 

C·l031,1125,.1305,,1411, 1460, 1549, 1606, 1695,' TNRTechnical.... .... 766: 777 

1901;0·1125,1131; 601, 608, 609, 611, 613, 615, 620, Wes-Garde .. ............. 8·17B3 
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89Product 

Index and 
Directory 

All products are listed alphabetically by their generic names and then by 
subclassification. For example. look for "Fiber Optic Connectors" 
under "Connectors. Fiber Optic" or for "Digital Panel Meters" under 
"Meters. Panel (Digital)." 

Following each product heading is a four-digit number directing you 
to the Product Section where these products are usually cataloged. If 
that Product Section ,is not in the EEM volume you are using. a "See 
Vol. A. B. C. or D"will direct you to the proper volume for your prod
uct classification No numbers appear with cross-reference headings. 

Under each product heading whose Product Section appears in the 
volume you are using. the names of the manufacturers who supply the 
product are shown in alphabetical order with EEM catalogers shown 
first in boldface type with appropriate page numbers. Other manufac
turers are shown in light face type. The symbol (§) indicates that these 
products are available from local distributors. The symbol (t) indicates 
that the product is available to MIL specifications. 

Abrasives-5400 - See Vol. C 

Absorbers, Microwave-3400 - See Vol. D 

Accelerometers-5500 - See Vol. B 

Acoustic Systems (MIL)-3475 - See Vol. D. 

AC Power Protection Equipment - See Line Conditioners 
(Vol. D) 

Actuators, Satellite Antennas-1900 - See Vol. D 

Actuators, Servo, Linear-4900 - See Vol. D 

Actuators, Servo, Rotary-4900 - See Vol. D 

Adapters - See Connector Adapters (Vol. C), Plug Adapters 
(Vol. C), Socket Adapters (Vol. C), etc. 

Adapters/Connectors, T.V. to Peripheral Equipment-
2100 - See Vol. C 

Adapters, Fiber Optic-2475 - See Vol. B 

Adapters, Meter, Current Measurement-2900 - See 
Vol. D 

Adapters, Modular Telephone-2100 - See Vol. C 

Adapters, US to European Power-2100 - See Vol. C 

Adapters, Wall Plug-in - See Power Supplies, Plug-in 
(Vol. D) 

Adapters, Waveguide-3450 
Elcom Syetems,Inc., 932 Clint Moore Rd •• Boca Raton, FL 33487, 305-994·1n4 

••.••••••••••••••••••••••••••••••••.•• , •••••••••••••••••.•••••••• A'1768 
Penstock Engl.-ring Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408-730.(1300 ••••.••.•••••.•••.••••.••••••••••••••••. A'1844 
t Aimon, Litton Industries, Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 

. . . . . . . . . • . . . . .. . .. .. . .. . .. . .. .. .. .. . . .. . .. . .. . .. . ... . . . . .. .. .. .. . . . . . . 201-539-5500 
Alford Manufacturing Co, P.O. Box 2116, 32 Sixth Ad.. Woburn, MA 01801 

....................................................................... 617-935-8610 
Amphenol Products, 4300 Commerce Ct, Usle, IL 60532 ...........•... 312-983-3500 

t Alra Inc., 15 Harold Ct, Bay Shore, NY 11706 .. .... .. . . . . . . . .. . . .. . .. . .. 516-231-8400 
Deutsch eo.. Deutsch Fiber Optics Div, 7001 W.lrnperial Hwy, Los Angales, CA 90045 

. . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . • . . • . . . . . . • . . • . . . . . . • . . . . . . . . . . . . . . • . 213-849-1400 
GTE Fiberoplic Products, 2401 Aeach Ad.. WilliamSport, PA 17701 ...... 717-326-6591; 

l-BOO-FBR-DPTICS 
Hewlett-Packard eo.. 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . .. . .. . . . . . .. .. .. . .. . .. . .. .. .. . .. . .. . .. . .... . . . . . . .. . .. . . .. .. . .. • Call Local Sis. Off. 

MACOM,lnc., 43 Second Ave., Bldg. 8, Burlington, MA 01603 ........... 617-272-3000 
§t MIA-COM Omni Spectra, Inc., 21 Continental Blvd.. MerTimack, NH 03054 

· . . . . . . .. . . . . . . .. .. . . . .. . .. . . . ... . . .. .. . . . . . . . . . .. .... . . . ... .. .. .. . .... 603-424-4111 
tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 

Micro-Coax Components, Inc., a un Company, Box E, Collegeville, PA 19426 
.........................•............................................. 215-489-3700 

tMicrolab/FXA,10 Microlab Ad.. UVingston, NJ 07039 ................... 201-992-noo 
tMicro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

· .......................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9A 3X3 

· ............................ '.' .. .. .. .. . . .. . . . .. .. .. .. .. .. ... . . .. .. . . .. 514-694-6666 
t Narda Microwave Corp, Subsidiary 01 Lora! Corp., 435 Moreland Ad.. Hauppauge, NY 

11786 ................................................................ 516-231-1700 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
§Prodelin Corporation, P.O. Box 366, Conover, NC 28613 ......•........• 704-464-4141 
t Aeeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave, Chicago. IL 60612 

.......................•............•..................•............... 312-670-0150 
Sivers 1MA, Div. 01 Philips, 5669 Selmaraine Drive, CulverCiIy, CA 90230 

....................................................................... 213-390-74n 
§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 8111-786-1760 
§t Telephonics Corporation/PAD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-34&8600;800-527-4842 

§tWaveline, Box 718, W. Caldwell NJ 07006 .............................. 201-226-9100 
§ Wiltron, 490 Jarvis Dr, Morgan Hill, CA 95037-2609 .................... 406-n&-2OOO 

Adapters, RF (MIL)-2440 - See Vol. B 

Adhesives, Conducting-1600 - See Vol. C 

Adhesives, General Purpose-1600 - See Vol. C 

Adhesives, Insulating-1600 - See Vol. C 
Adhesives, Liquid Spray-1600 - See Vol. C 

Adhesives, Optical-1600 - See Vol. C 
Adhesives, UV Curing-1600 - See Vol. C 

Adhesives, Wire Tacking-1600 - See Vol. C 

Air Cleaners & Filters (Shielded & Unshielded)-2600 -
See Vol. C 

Air Conditioners (For Equipment)-2600 - See Vol. C 

Alarms & Alarm Systems-2200 - See Vol. D 

Alarms, Controls, Photoele~tric-3700 - See Vol. B 

Alarms, Static Level·4100 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Amplifiers, FM, IF~ Surface Mount-4800 

Alloys, Brazing-5400 - See Vol. C 

Alloys, MetaI/Ceramic-1600 - See Vol. C 

Alphanumeric Readouts - See Tubes, Readout (Vol. A) 

Alternators-4050 - See Vol. D 

Altimeters-2900 - See Val. D 

Aluminizers, Vacuum- See Deposition Equip. (Vol. DJ, 
Evaporation Equipment, Electronic Beam (Vol. D) 

Amplifiers, AF-1300 - See Vol. D 

Amplifiers,Antenna';1900 - See Val. D 

Amplifiers, Compressor-1100 - See Vol. D 

Amplifiers, Current, AC-1100 - See Vol. D 

Amplifiers, DC-1100 - See Vol. D 

. Amplifiers, Data - See Amplifiers, Instrumentation (Vol. D) 

Amplifiers, Decade-11.o0 - See Vol. D 

Amplifiers, Deflection-Also See Yokes, Deflection, 
Oscilloscopes, etc.-1100 - See Vol. D 

Amplifiers, Differential-1100 - See Vol. D 

Amplifiers, Distribution-1100 - See Val. D 
Amplifiers, Equalization~1300 - ,See Vol. D 

Amplifiers, Fiber Optic-1100 - See Vol. D 

Amplifiers, FM, IF, Surface Mount-4800 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

68818,402-694·6111 •.••••••.•.•...•.•.••••••.••••••••.•.•.••.•.. A-1742 
Alpha Inds..lnc.. 20 Sylvan Rd., Woburn, MA 01801 ..................•.. 617·935-5150 
MITEQ Inc.. 160 Davids Drive, Hauppauge, NY 11768 . . . . . . . . . . • . . . . . . .. 516-436-7400 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 
85018-6806 ... , .......•....... , ..................... , . . . . . . . • . . • . . . • . 802-244-6900 

t RHG Ele<;tronics Laboratory, Inc, Adams Russel~ 161 E. Industry Ct, Deer Pari<, NY 
11729 ..............•............•..•......•.•......................•. 516-242-1100 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 ................•..•................. 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......•..........•...................•... 617-853-5000 

Trontech, Inc.. 63 Shark River Rd., Neptune, NJ 07753 ..............•... 201-922-8585 

Amplifi.ers, IF-1100 - See Vol. D 

Amplifiers, Instrumentation-1100 - See Vol. D 

Amplifiers, Integrating-Also See Amplifiers, Operational; 
Integrators,Electronic-1100 - See Vol. D 

Amplifiers, Isolation-1100 - See Vol. D 

Amplifiers,Klystron-3400 - See. Val. lJ 
Amplifiers, Limiting-1100 - See Vol. D 

Amplifiers, Line-1100 - See Vol. D 

Amplifiers, Lock-in-1100 - See Vol. D 

Amplifiers, Logarithmic-1100 - See Vol. D 

Amplifiers, Low Noise-1100 - See Vol. D 

Amplifiers, Magnetic-1100 - See Vol. D 

Amplifiers, Master Antenna - See Amplifiers, Distribution 
(Vol. D) 

Amplifiers, Microphone..., See Amplifiers, AF (Vol. D) 

Amplifiers, Microwave-3400 - See Vol. D 

Amplifiers, Mixing-1300 - See Vol. D 

Amplifiers, Multichannel-1100 - See Vol. D 

Amplifiers, Narrow Band-1100 - See Val. D 

Amplifiers, Null-1100 -See Vol. D 

Amplifiers, Operational-1100 -See Vol. D 

Amplifiers, Operational, Surface Mount-4800 
§t Advanced Unear Devices, Inc, 1030 West Maude Ave., Bldg. 501, Sunnyvale, CA 

94066-2810 . . . . . . . . . . . • . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 408-720-8737 
Alpha Inds., Inc., 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 
Analo9 $ysIems, P.O. Box 17389, Tucson, AZ. 85731-7389 •........•..•. 802-200-1818 

PRODUCT INDEX & DIRECTORY 

§t General Electric SoUd Slate Oiv, G.E. Corporation, Route 202, Somerville, NJ 08876 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 2OHi85-6530 

§tNECElectronics, Inc.. 401 Ellis Street Mountain View, CA 94039-7241 .. 415-96Q.6000 
§t SolilronDevices, Inc., Semic:onduc1or Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 ........... , .................................................... : 305-848-4311 

Amplifiers, Paramelric-3400 - See Vol. D 

Amplifiers, Peak Limiting-1100 - See Vol. D 

Amplifiers, Peak Sense & Hold~1100 - See Vol. D 

Amplifiers, Phase-Lock Loop-1100-See Vol. D 

Amplifiers, Photocell -See Amplifiers,Transducer (Vol. D) 

Amplifiers, Power-1100 - See Vol. D 

Amplifiers, Programmable Gain-1100 - See Vol. D 

Amplifiers, Public Address - See Amplifiers, AF (Vol. D) 

Amplifiers, Pulse-1100 - See Vol. D 

Amplifiers, Pulse Limiting-1100 ...,. See Vol. D 

Amplifiers, Recording - See Amplifiers, AF (Vol. D) 

Amplifiers, Resolver - See Amplifiers, Servo (Vol. D) 

Amplifiers, RF-1100 - See Vol. D 

Amplifiers, Sample & Hold-1100 - See Vol. D 

Amplifiers, Servo-4900 - See Vol. D 

Amplifiers, Single Sideband-1900 - See Vol. D , 

Amplifiers, Strain Gauge - See Amplifiers, Transducer 
(Vol. D) 

Amplifiers, Sweep-1100 - See Vol. D . . 

Amplifiers, Synchro-4900 - See Vol. D 

Amplifiers, Telemetering-1900 - See Vo/.D 

Amplifiers, Thermocouple - See Amplifiers, Transducer 
(Vol. D) 

Amplifiers, Track & Hold-1100 - See Vol. D 

Amplifiers, Transducer-Also See Signal Conditioners-
1100 - See Vol. D 

Amplifiers, Travelling Wave Tube-1100 - See Vol. D 

Amplifiers, Ultrasonic-1100 - See Vol. D 

Amplifiers, Video-1100 - See Vol. D 

Amplifiers, Voltage Reference-1100 - See Vol. D 

Amplifiers, Wideband-1100 - See Vol. D 

Analyzers, AF-2900 - See Vol. D 

Analyzers, Air Pollution-2550 - See Vol. D 

Analyzers, Antenna Pattern-2900 - See Val. D 

Analyzers, Dielectric Constant-2900 - See Vol. D 

Analyzers, Differential - See Analyzers, Phase & VoHage 
(Vol. D) 

Analyzers, Digital Signal-2900 - See Vol. D 

Analyzers, Distortion - See Analyzers, AF (Vol. D) 

Analyzers, Disturbance (Power, Volt, Humidity, 
Temperature)-2900 - See Vol. D 

Analyzers, Frequency - See Analyzers, Spectrum (Vol. D) 

Analyzers, Frequency Stability - See Meters, Frequency 
Deviation (Vol. D) 

Analyzers, Harmonic-2900 - See .Vol. D 

Analyzers, Impedance-2900 - See Val. D 
Analyzers, Interference-2900 - See Vol. D 

Analyzers,lntermodulation-2900 - See Val. D 

Analyzers, Logic-2900 - See Vol. D 

Analyzers, Magnetic-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Analyzers, Microwave-3400 - See Vol. D 

Analyzers, Modulation-2900 - See Vol. D 

Analyzers, Network-2900 - See Vol. D 

Analyzers, Noise-2900 - See Vol. D 

Analyzers, Particle Size-2900 - See Vol. D 

Analyzers, Phase & Voltage-2900 - See Vol. D 

Analyzers, Protocol-2900 - See Vol. D 

Analyzers, Pulse-2900 - See Vol. D 

Analyzers, Servo-4900 - See Vol. D 

Analyzers, Signature-2900 - See Vol. D 

Analyzers, Sonic & Subsonic-2900 - See Vol. D 

Analyzers, Spectrum-2900 - See Vol. D 

Analyzers, Surface Area-2900 - See Vol. D 

Analyzers, Time Interval-2900 - See Vol. D 

Analyzers, Total Combustibles-2900 - See Vol. D 

Analyzers, Transfer Function-2900 - See Vol. D 

Analyzers, Transient-2900 - See Vol. D 

Analyzers, Ultrasonic-2900 - See Vol. D 

Analyzers, Vibration-2900 - See Vol. D 

Analyzers, Video - See Analyzers, Spectrum (Vol. D) 

Analyzers, Waveform-2900 - See Vol. D 

Analyzers, Wow & Flutter-2900 - See Vol. D 

Analyzers, Zirconia 02-2900 - See Vol. D 

Analyzers (MIL), Antenna Pattern-3475 - See Vol. D 

Analyzers (MIL), Pulse-3475 - See Vol. D 

Analyzers (MIL), Spectrum-3475 - See Vol. D 

Anemometers-2900- See Vol. D 

Annunciators-2200 - See Vol. D 

Antenna Connectors-1900 - See Vol. D 

Antenna Dummy Loads - See Dummy Loads (Vol. D) 

Antenna Feed Systems-3450 
Alpha Inds., Inc, 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds, Inc. - TAG Millimeter Comp., 651 Lowell SL Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-682-4661 
§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Rd, E Syracuse, NY 13057 

· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-432-8909 
Andrew Corp, 10500 W. 153rd SL Orland PI<., IL 60462 ................. 800-255-1479 

t Cablewave Systems, Celwave Systems. Inc, 60 Dodge Ave., North Haven, CT 06473 
•. . . . . . . . . . . . . . . . .. . . . . .. . .. . . . .. . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . .. . .•.. 203-239-3311 

t Datron Systems Inc_ 200 West Los Angeles Ave., Simi Valley, CA 93065-1650 
....................................................................... 805-584-1717 

t Dielectric Communications. General Signal, Tower Hill Rd., Raymond, ME 04071 
........................................................ 207-655-4555;800-341-9678 

tEaslern Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 
tEleciro-Magentic Processes, Inc_ Subsidiary ollSC Group, Inc., 9616 Owensmouth Ave_ 

Chatsworth, CA 91311-4658. ......................................... 818-882-6333 
tElectrospace Systems. Inc.. P. O. Box 831359, Richardson,.TX 75083-1359 

................................................................. 214-47()'2106!2107 
t Gabriel Electronics. Box 70, Scarborough IndL PI<., Scarborough, ME 04074 

................................... , ................................... 207-883-5161 
t Lorch Electronics, Sub. 01 Vernnron Corp., 105 Cedar La, Englewood, NJ 07631 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 
t Microwave Applications Group, 3030 Industrial Pkwy_ Santa Maria, CA 93455 

· . .. . .. . . . . . .. .. .. .. . . . . . .. . . . . . . . . .. . . . .. .. .. . .. .. . . . . . .. .. .. . .. . .. ... 805-928-5711 
t Microwave Products Div., Adams-Russell Elctrns. Co. Inc., 9533 Irondale Ave., 

Chatsworth, CA 91311 ............................................... 818-882-3434 
tMilimect, 37444 Sycamore SL Bldg. A, Newark, CA 94560 .............. 415-791-5188 
t Power Sys. Grp., Rantec Div., Emerson EIee., 9401 Oso Ave, Chatsworth, CA 91311 

.. . .. . .. .. . .. .. . .. .. .. . . . . . .. . .. . . . .. . .. . .. .. . .. . .. . . . .. . . . . . . . . . .. . ... 818-885-8223 
t Premier Microwave, 35 New Broad SL Port Chester, NY 10573 . . . • . . • .. 914-939-8900 
§Prodelin Corporation, P.O. Box 368, Conover, NC 28613 ..........•..... 704-464-4141 
t Radio Research Instrument Co., Inc, 584 North Main Street. Waterbury, CT 06704-3506 

· . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 203-753-5840 
t Ranlec, Emerson Electric, 9401 Oso Ave_ Chatsworth, CA 91311 ...•... 818-885-8223 
t Sanders .Associates. Inc.. Microwave, 955 Perimeter Rd, Manchester, NH 03108 

· . .. . .. .. .. . .. .. .. . . . . .. ... .. . . . . .. .. . . . .. . . .. . .. .. . . . . . . . ... 603-645-6000 Ext 4299 
§t Sealectro-BICC Electronics, 40 Undernan Dr_Trumbull, CT 06611 ...... 203-372-4118 

ST Research Corporation, 8419 Terminal Road, Newington, VA 22122 .. 703-55()'7ooo 
§tSystron-Donner Microwave Div_ 14844 Oxnard SL Van Nuys. CA 91409 

818-786-1760 

Antenna Feed Systems-3450 (Cont'd) 
tTecom Industries, Inc.. 9324 Topanga Canyon Blvd, Chatsworth, CA 91311 

....................................................................... 818-341-4010 
tTeledyne Micronetics. 7155 Mission Gorge Rd,San Diego, CA 112120 .. 619-583-3525 
§ Ten-Tee, Inc, Industrial Perk, Sevierville, TN 37862 .........•.•....•.•.. 615-453-7172 
t TIW Systems. Inc_ 1284 Geneva Drive, Sunnyvale, CA 94089 . . . . . • . . . .. 408-734-3900 
tTransco Products Inc.. 1001 Flynn Rd, Gamarillo, CA 9301 HlOO3 . . . ... 805-987-8007 

Antenna Groups (MIL)-3475 - See Vol. D 

Antenna Groups (MIL), Elint-3475 - See Vol. D 

Antenna Rotators-1900 - See Vol. D 

Antenna Sets (MIL), DF-3475 - See Vol. D 

Antenna Switching Matrices-1900 - See Vol. D 

Antenna Towers-1900 - See Vol. D 

Antennas, Airborne-1900 - See Vol. D 

Antennas, Citizens Band - See Antennas, Whip & 
Accessories (Inct Marine & MobHe Types) (Vol. D) 

Antennas, Direction Finding-1900 - See Vol. D 

Antennas, Ground Plane-1900 - See Vol. D 

Antennas, Helical-1900 - See Vol. D 

Antennas, Log Periodic-1900 - See Vol. D 

Antennas, Loop-1900 - See Vol. D 

Antennas, Microwave-1900 - See Vol. D 

Antennas, Multiband, UHF/VHF-1900 - See Vol. D 

Antennas, Phased Array-1900 - See Vol. D 

Antennas, Rhombic-1900 - See Vol. D 

Antennas, Satellite-1900 - See Vol. D 

Antennas, Spiral-1900 - See Vol. D 

Antennas, Telescopic-1900 - See Vol. D 

Antennas, Whip & Accessories (Incl. Marine & Mobile 
Types-1900 - See Vol. D 

Antennas (MIL)-2440 - See Vol. B 

Antennas (MIL), DF-3475 - See Vol. D 

Antennas (MIL), ECM-3475 - See Vol. D 

Antennas (MIL), EW-3475 - See Vol. D 

Antennas (MIL), Multibeam-3475 - See Vol. D 

Antennas (MIL), Phased Array-3475 - See Vol. D 

Antenna Systems (MIL)-3475 - See Vol. D 

Antenna Systems (MIL), DF-3475 - See Vol. D 

Antistatic Devices, Blowers, Guns, etc.-4100 - See 
Vol. D 

Antistatic Packaging Materials - See Packaging Materials, 
Antistatic (Vol. C) 

Antitheft Devices - See Alarms & Alarm Systems (Vol. D) 

Armatures - See Motor & Generator Armatures, Rotors, 
Stators (Vol. B) 

Arms & Manipulators, Robotic-4900 - See Vol. D 

Array Processors-2025 - See Vol. D 

Array Sockets - See Sockets, Array (Vol. C) 

Arresters, Electrical Surge''- See Suppressors, Transient 
Voltage (Vol. B) 

Arresters, Electrical Surge/Lightning (MIL)-2440 - See 
Vol. B 

Artificial Loads - See Dummy Loads (Vol. D) 

Assemblers/Disassemblers, Network-1900 - See Vol. D 

Assembly 8. Fabrication Services (Incl. R&D) - See 
Services, Assembly & Fabrication (Vol. D) 

Attenuators, Audio-1300 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Attenuators, Audio(T, l.,LL. ·Pads)-4 750 

Attenuators, AUc:lio (T, L, LL Pad$)-4750 
§Atlas/Soundolier, 18591ntertech Dr, Fenton, M063026 ................ 800-362-5673 
§ Bogen Communications, Inc, 50 Sprilll! St, P.O. BOx 575, Ramsey, NJ 07446 

. : . .. . . •. .. . .. .. . .. . . . .. . . ...... .. •. .... .. .. . .. .... .•.. . •. . . . .. ..•. . . .. 201-934-8500 
BOurns, II1C., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

........................................ ,.............................. 714-781'5050 
tJFW Industries, Inc, 5134 CommerceSq. Or, Indianapolis; IN 46237 .... 317-887-1340 
§ Mallory Components Division, Emhart EIec./EIctm. <lrp., 222 Dixon Ad, Weston, Onl, 

CANADA M9P 3S5 ....................................... ; . .. .. . ... ... 416-244-4239 
Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 80008 .. 312-364-6038 
Northwest Microcircuits, II1C., 5464SW Philomath Blvd, Corvallis, OR 97333 

........................ '" ........ '" . .. . . . .... .. . .. .. ... . .. . .. . . . . . . .. 503-753-8242 
§ Philmore Manufacturing, 40 Inip Or., Inwood, NY 11696 ....•.....•...... 516-239-6161 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 
.. ... .. . ... ... . . .. .... . . .... . . ... .. . . .. . .. ... . .. . ... . . ... .. .. .... .. .. .. 602-887-6100 

Trimm, Inc, Div. of Newton Instr. Co" 400 W. Lake St, BOx 489, Libertyville, IL 60048 
........•.............................................................. 312-362-3700 

§ VRN International, Div. Vemttron, 2801 12nd St N" BOx 44000, Sl P~ersburg, FL 33743 
....................................................................... 813-347-2181 

Attenuators, Coaxial-3450 
t Applied Re_ch, Inc., 111New South Rd., Hicksville, NY 11802, 516-938-9700 

............................. .-................................... A-1764 
t Dalco'lndustries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 .................................................... A-1766 
t Eicom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487, 305-994-1774 

................................................................. A-1768 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 

516-226-8900 ..................................... ,.............. A-1770 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., calabasas, CA 91302, 

818-992-6776 .................................................... A-l773 
t Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-()OO3, 

718-934-4500 ..................... , ............................... A-1775 
§ Pomona Eleclronica, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766, 

714-623-3463 ................................................ C-1489,l708 
t Alan Industries Inc, P.O. BOx 1203, Columbus, IN 47201 .............•.. 812-372-8869 

Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell Sl, Methuen, MA 01844 
.. .. . .. . . . .. . .. .. .. . .. . .. .. . . .. . .. .. . .. . .. . . . . .. . . .. . . . . ... .. . . . . . . . . .. 617-682-4661 

t Arra Inc., 15 Harold Cl, Bay Shore, NY 11706 ., .. ; .......... , .. . .. .. ..... 516-231-6400 
§AVA Electronics Corporation, P.O. Box 184,4000 Bridge St, Drexel HiI~ PA 19026 

...........................•........................................... 215-264-2500 
§t Bird Electronic Corp, 30303 Aurora Rd, Cleveland, OH 44139-27.84 .... 216-246-1200 

§Compac, 132(H3 Lincoln Ave., Holbrook, NY 11.741 ......... · ........... 516-585-3400 
§ Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 . 

............................. :....................................... 1-212-777-6571 
t Dielectric Communications, General Signal, Tower Hill Rd, Raymond, ME 04071 

........................................................ 207-655-4555;aoo-341-9678 
§ Eaton Corp, Electronic Instrument Div, 5340 Alia Rd, Los Angeles, CA 90066 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-822-3061 
Electro Impulse, Box 870, Red Bank, NJ 07701-()870 ................... 201-741-0404 

§ Electronic Resources Inc, 568Weddell Dr" No. 8, Sunnyvale, CA 94089 
...... ( .............................................. ,................. 406-745-1420 

§t EMC Technology Inc, 1971 Old CuthbertRd, Cherry HiI~ NJ 06034 ..... 609-429-7800 
Glassman High Voltage Inc, P.O. Box 551, Salem Indl .. PI<., Whhehouse SIa, NJ 08889 

.......................... , ............................................ 201-534-9007 
Hewlett-Packard Co, 19310 Prunaridge Ave. Ctc, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . .. . .. .. . . . .. . . . . .. . . .. . . . .. .. .. . . .. . . . . . . . .. .. .. . ..... call Local SIs. Off. 
tJFW Industries, Inc, 5134 Commerce Sq. Dr,.lndianapolis, IN 46237 .... 317-887-1340 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ................................................................ 201-667-8100 
Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 .. .. . 609-541-4200 

§t M! A:.coM Omni Spectra, Inc., 21 Continental Blvd, Merrimack, NH 03054 
· . . . . . . . . . . . .. . .. . . . .. .. . . .. . . . .. . . .. . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . .. 603-424-4111 

tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Metropole Products Inc, P. O. Box 309, Stafford, VA 22554 .............. 703-659-2132; 

703-971-7082 
Micro-Coax Components, II1C., a UTI Company, Box E, Collegeville, PA 19426 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . .. 215-489-3700 
tMicrolab/FX~ 10 Microlab Rd, Uvingston, NJ 07039 ................... 201-992-7700 
t Micro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 

§tMicronetics, 36 Oak St, Norwood, NJ 07648 ............................ 201-767-1320 
t Mhec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· ...........•.........................................•.... ". . . . . . . . . . . . 514-694-6666 
Mu-Oel Electronics, Inc, 2426 Linden Lane, Silver Spring, MD 20910-1288 

....................................................................... 301-587-6087 
t Narda Microwave Corp, Subsidiary of Loral Corp, 435 Moreland Ad. Hauppauge, NY 

11788 ................................................................ 516-231-1700 
Olektron Corp, Signal Technology Corp., 61 Sutton Road, Webster, MA 01570 

......................................... ,............................. 617-943-7440 
tPasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 

Rt,.C Electronics, Inc, 83 Radio Cir., Mt Kisco, NY 10549 ................ 914-241-1334 
t RMS Electronics Inc, 50 Antin PI, Bronx, NY 10462 ..... 212-892-67oo;aoo-223-8312 
§ Saalectro-BfCC Electronics, 40 Lindeman Dr, Trumbull, CT 06611 •.... ". 203-372-4118 
§ Solitron/Microwave, Solitron Devices, Inc., 1177 Blue Heron Blvd, Solttron PI<., Riviera 

Bch., FL 33404 ....................................................... 305-848-4311 
§t Systron-Oonner Microwave Div" 14844 OxnardSt, Van NUys, CA 91409 

...................................... : ................................ 818-786-1760 
Tektronix, Inc., P.O. Box 500, 76/260. Beaver1on, OR 97077 ............ aoo-835-9433 

§t Telephonics Corporation/PRD Instruments, 770 Park Avenue, Huntington, NY 11743 
................................................................ 516-549-6415/6102 

t Telonic/Berl<eley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach, CA 92652 
........................................................... :........... 714-494-9401 

§Test Probes, II1C., 9178 Brown Deer Rd, San Diego,CA 92121 .......... 619-459-4197 
Texscan Instruments, Texscan Corporation, 3169 N. Shadaland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
t Transco Products, Inc" 1001 Flynn Ad, Camarillo, CA 93011-6003 . . . . .. 805-987-8007 

PRODUCT INDEX & DIRECTORY 
tTrompeter ElectroniCS, Inc" 31186 La Baya Dr, P.O. BOx 5069, Westlake Village, CA 

91369-5069 ..........•..................•..•...............•......... 818-707-2020 
Tucker Electronics, Box 461966, Gartand, 1'X 75046 ..... 214-348-8800;aoo-527-4842 
Universal Ad-Yu/D-F Corp, 2517 E. Norwich St, Milwaukee, WI 53207 ............... .. 

414-482-4100 
U.S. Instr. Rentels, 2988 CBn1PUS Or., San Mateo, CA 94403 . • . . • . . . . . .•. 800-824-2873 

tVectronics Microwave Corp, 113 Lincoln Blvd, Middlesex, NJ 08846 ... 201-356-2377 
§t Waveline, BOx 718, W. Caldwel~ NJ 07006., ....... '..................... 201-226-9100 

Wavetek RF Products, Inc, (Fonnerly Wavetek Indiana, Inc.), 5806 Churchman By-Pass, 
Indianapolis, IN 46203 .•... , ...............•.....•... , ..•. . .. .•. . •..•. 317-787-3332 

tWeinschel Engineering, One Weinschel La, GMhersburg, MD 20677 ..•. 301-948-3434; 
, 800-638-2048 

Western Muttiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .• 415-592-8632 
§ Wittron, 490 J\lfVis Dr" Morgan Hill, CA 95037-2809 .. '. . . . . . . . . . . . • . . . .. 408-778-2000 

Attenuators, Oecade-3450 
lET Labs, Inc., 534 Main St, Weatbury, NY 11590, 516-334-5959 ••• 0.1268-1272 
Contact Eas~ 335 Willow St S" P.O. BOx 788, N. Andover; MA 01845 •.. 617-682-2000 
Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 

§ Shelleo, Inc., Box 1089, Smithlleld, NC 27577 •.....•...............•.... 919-934-3135 
U.s. Instr. Rentals, 4988 Campus of., San Mateo, CA 94403 . . . . . . . . • . . . . 800-624-2873 

Attenuators, Fiber Optic-2475 - See Vol. B 
Attenuators; Fixed-3450 

t Applied Research,lnc., 111 New South Rd., Hicksville, NY 11802, 516-938-9700 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1764 

't Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487,305-994-1774 
...................................................... : .......... A-1768 

International Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 
02871-2418,401-683-9700 ........................................ A-1936 

Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 
718-934-4500 .................................................... A-1775 

§ Pomona·Electronica, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766, 
714-623-3463 ............................................... C-1489.1708 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-()o54 .................................................... A-2011 

t Teel1 Labs., Inc., 500 10th St, Palisades Pk., NJ 07650, 201-944-2221 ••• B-1805 
t Alan Industries Inc, P.O. Box 1203, Columbus, IN 47201 .............•.. 812-372-6869 

Allen Avionics, Inc, 224 E 2nd Sl, Mineola, NY 11501 ..........•....•.. 516-246-8080 
Allen Bradley Co, Electronic Components Div, A Rockwellintemational Co., 1414 

Allen-Bradley Dr., EI Paso, TX 79936 .............•.... 915-592-4888;aoo-592-4888 
Alpha.lnds., Inc. - TRG Millimeter Comp, 651 Lowell St, Methuen, MA 01844 

· . . .. . . . . .. . . . . .. . . . . . . . . .. . . . . .. . .. . . .. . .. . .. . .. . .•. . .. . .•.... .. ..•. .. 617-682-4661 
t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-6400 

Augat Alcosw~ch, 1551 Osgood St, N. Andover, MA 01845 .........•... 617-685-4371 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent, CT 06757 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . •• . • . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3641 
§t Bird Electronic Corp., 30303 Aurora Rd, Cleveland, OH 44139-2794 .... 216-246-1200 

§ Bourns, Inc., Resistive Components· Group, 1200 Columbia Ave" Riverside, CA 92507 
....................................................................... 714-781-5050 

Compac, 1320-13 Uncoln Ave., Holbrook, NY 11741 ..................... 516-585-3400 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
'CTS Corporation, Microelectronics Div, 1201 Cumberland Ave., W. Lalayetle, IN 47906 

· . . .. .. . . . . . . . . . . . . . . . .. . . . . .. . .•.. .. . . ..•.. .. . .•.. .. . .. . .•.•• . .. . . . . .• 317-463-2565 
Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vernon, NY 

10550 . . . . . . .. . . . . .. . .. . . . .. • . . .. .. . . ... . ... .. . .. . .. . .. • . . . .. • .. . .. ... 914-664-2333 
§ Electronic Resources Inc, 568 Weddell Or, No. 8, Sunnyvale, CA 94089 

· . .. . . . . . . . . . . . . .. .. . .. . . . . . . .. . .. . . . . . . .. .. . .. . . .. . . . .. .. .. . .. .. . . .. .. 406-745-1420 
§t EMC Technology Inc, 1971 Old Cuthbert Rd, Cherry HiI~ NJ 08034 ..... 609-429-7800 

Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 
•. c .................................................................... · 718-424-7500 

General Resistance, A Prime Technology Company, Twin Lakes Rd, P.O. Box 185, N. 
Branford, CT 06471 .................................................. 203-481-5721 

Grim Corporation, Box 67, Triangle Industrial Center, Medford, NJ 06055 
.............................. : ........................ " .. .... .. . .•. .. 609-267-7950 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Gupertino, CA 95014 
............................................................. : . . ••. Call Local Sis. Off. 

Hyletronics, Newtown Rd, Littleton, MA 01460. .......................... 617-486-8911 
tJFW Industries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887-1340 

KDI Electronics, II1C., Engelmann & Pyrofilm Divisions, 60-8. Jefferson Ad. Whippany, NJ 
07981 ................................................................ 201'887-8100 

Lectronic Research Labs., Inc, 1423 Ferry Ave., Camden, NJ 08104..... 609-541-4200 
§t MIA-COM Omni Spectra, II1C., 21 Continental Blvd, Merrimack, NH 03054 

· .. . . . . . .. .. . . .. . . .. . .. . .. . . . . .. .. .. . . .. . .. . . . . . . . . . .. .. .. . .. .. .. . . .. .. 603-424-4111 
Maury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 

tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ................... 201-992-7700 
§ Microwave Development Laboratories, 10 Michigan Dr, Netick, MA 01760 

.. ... . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . ... .. . .. ..... .. .. .... . .... .. . .. .. 617-655-0060 
tMicrowave Fitter Inc •. 6743 Kinne Sl, East Syracuse, NY 13057-0466 .... 315-437-3953; 

Boo-446-1666 
Mini-Systems, Inc" 20 David Rd,North Attleboro, MA 02761 ......•..... 617-895-0203 

t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Rd, Hauppauge, NY 
11788 ................. : ............................................... 516-,231-1700 

t Noble U.SA, Inc, 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 .. 312-364-6038 
Northwest Microcircutts, Inc, 5464SW Philomath Blvd, Corvallis, OR 97333 

........................................•...............•...•.....•.... 503-753-8242 
t Pesternack Enterprises, p.o. BOx 16759, Irvine, CA 92713 .............. 714-261-1920 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879 ..•..............•• 617-649-7501 

§t Probe Master, Inc., 4898 Ronson Cl, San Diego, CA 92111 •........•..•. 619-56D-9676; 
8OQ-654-1519;BOo-772-1519 

RLC Electronics, Inc., 83 Radio Cir., Mt Kisco, NY 10549 . . . . .. . . . . • . • • .• 914-241-1334 
tRMS Electronics Inc., 50 Antin Pl, Bronx, NY 10482 ....• 212-892-6700;aoo-223-6312 
tRoss Engineering Corp, 540 Westchester Dr, Gampbel~ CA95008 ..... 408-377-4621 
§ Shalleo, Inc" Box 1089, Smithfield, NC 27577 ........ '................... 919-934-3135 

§-Product sold throu~h distributors t--'Product meets MIL specs EEM 1988 



§ Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

§tSystron-Donner Microwave Div_ 14844 Oxnard St, Van Nuys, CA 91409 
..................................••................................... 818-786-1760 

Tektronix, Inc_ P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
§tTelephonics Corporatibn/PRD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ........ d ••• 406-586-0291 

§Test Probes, Inc., 9178 Brown Deer Rd., San Diego, CA 92121 .......... 619-459-4197 
§Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 317-545-4196 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
U.S. Instr. Rentals, 2988 Campus Dr_ San Mateo, CA 94403 . .. . .. . . . . . .. 800-824-2873 

t Vectronics Microwave Corp_ 113 Lincoln Blvd, Middlesex, NJ 08846 ... 201-356-2377 
t Vermont Precision Resistor, Codeco Corp. of Vermont West Hill Road, P.O. Box 1207, 

Stowe, VT 05672-1170 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802-253-6567 
VRN International, Div. Vemitron, 2801 72nd St N., Box 44000, St Petersburg, FL 33743 

......................... ........................................... 613-347-2161 
§t Waveline, Box 718, W. Caldwel, NJ 07006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-226-9100 

t Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 
600-638-2048 

Western Muniplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070. 415-592-8832 
§ Winron, 490 Jarvis Dr_ Morgan Hill, CA 95037-2809 .. ................. 408-778-2000 

Attenuators, IF-1900 - See Vol. D 

Attenuators, Impedance Matching-3450 
Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802, 516-938-9100 

•.••••••.•.•.•••.•••..•.•..•.•..••..•.•.•..•.•••.••••.•••.••••••• A01765 
§ Atlas/Soundolier, 1859 Intertech Dr., Fenton, MO 63026, 800-362-5673 •. C01016 
t Elcom Systems, Inc., 932 Clint Moore Rd., Bocs Raton, FL 33487, 305·994-1774 

................................................................. A01768 
§ Pomona ElectroniCS, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91766, 

714-623-3463 ............................................... C01489,1708 
§t RCD Components, Inc., 520 E. Induatrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 .................................................... A02011 
t Tech Labs., Inc., 500 10th St, Palisades Pk., NJ 07650, 201--944-2221 .•• B01805 
t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501 . . . . .. . . . . . . . . . . 516-248-8080 
§Allen Bradley Co., Electronic Components Div_ A Rockwellintemational Co., 1414 

Allen-Bradley Dr., EI Paso, TX 79936 .................. 915-592-4686;800-592-4868 
Compac, 1320-13 Lincoln Ave_ Holbrook, NY 11741 .................... 516-585-3400 
Control Concepts Corp., P.O. Box 1380, Binghamton, NY 13902-1380.. 607-724-2484 
Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vernon, NY 

10550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 
tJFW Industries, Inc_ 5134 Commerce Sq. Dr_Indianapolis, IN 46237 .... 317-887-1340 

Kay Elemetrics Corp., 12 Maple Ave_ Pine Brook, NJ 07058-9798 ..... " 201-227-2000 
§ Leader Instruments Corp_ 380 Oser Ave., Hauppauge, NY 11786-3694 ................ . 

516-231-6900 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 

Mu-Del Electronics, Inc., 2426 Linden Lane, Silver Spring, MD 20910-1288 
· . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 301-587-6087 

t Noble USA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
§Ohm~e Manufacturing Co., 3601 W. Howard St, Skokie,lL 60076 ....... 312-675-2600 
tPastemack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix. AZ. 85022 
· . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . .. 602-867-6100 

§ Shallco, Inc., Box 1089, Smithfield, NC 27577 ........................... 919-934-3135 
§ Shure Bros, 222 Hartrey Ave., Evanston, IL 60202-3696 ................ 312-866-2200 

§t Sinclair Radio Laboratories Ltd, 85 Mary St, Aurora, ONT., CANADA L4G 3G9 
....................................................................... 416-727-0165 

§tSystron-Donner Microwave Div., 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 818-786-1760 

T ek1ronix, Inc_ P.o. Box 500, 76/260, Beavarton, OR 97077 ............ 800-835-9433 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
Vishay Resistive Systems Group, 63 Lincoln Hwy_ Malvern, PA 19355 .. 215-644-1300 
Weinschel Engineering, One Weinschel La, GMhersburg, MD 20877 .... 301-948-3434; 

800-638-2~B 
Westem MuHiplex Corp_ 1320 Bayport Avenue, San Carlos, CA 94070 •. 415-592-8832 

§ Winron, 490 Jarvis Dr_ Morgan Hill, CA 95037-2809 .................... 408-778-2000 
§Workman Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Attenuators, Logarithmic-3450 
§ Allen Bradley Co_ Electronic Components Div_ A Rockwell Intemational Co., 1414 

Allen-Bradley Dr., EI Paso, TX 79936 ..............•..• 915-592-4868;8OD-592-4868 
tAITa Inc_ 15 Harold Ct, Bay Shore, NY 11706 ....•...................... 516-231-8400 
tGeneral Microwave Corporation, 5500 New Horizons Blvd, Amityville, NY 11701 

· .. . .. . . .. .. . . . . . . . . . . ... .. . . . .. . . . . . . .. .. . .. . . . . . . . . . .. . . . .. . . . .. . .. .. 516-226-8900 
§ Laboratory Products, Inc_ 16 Fairmount Ct, P. O. Box 258, Hyde Pk., MA 02136 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-364-6260 
Shallco, Inc, Box 1089, Sm"hlield, NC 27577 ........................... 919-934-3135 

Attenuators, Microwave-3450 
t Applied Research, lric., 111 New South Rd., HickSVille, NY 11802,516-938-9700 

•••••••••••••••••••••••.•••••••••.••••••••••••••.••••••••••. A01764-1765 
t Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487, 305-994-1774 

................................................................. Ao1768 
t EIectro·Alms, Inc., 111 Gllbane st., Warwick Centrallndl. Pk., Warwick, RI02886, 

401·738-9150 ••.•••• ,............................................. A01932 
Electro Impulse, Box 810, Red Bank, NJ 07101-G81O, 201-741-0404 ••••• 001241 

t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 
516-226-8900 .................................................... A01710 

Kay Elemelrics Corp., 12 Maple Ave., Pine Brook, NJ 01058·9798, 201·227-2000 
••.•••. _ •••••• _ •••• _ ••• _. _ •• _. _ ••.• _............................. A01771 

Attenuators, Microwave-3450 (Cont'd) 

Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 
718·934-4500 ................................................ ,.... A01775 

§ Penstock Engineering Labs., Penatock, Inc., 520 Mercury Dr., Sunnyvale, CA 
94086-4018,408·730-0300 .. _..................................... A01844 

§ Pomona ElectroniCS, 1500 E. 9th St, P.O. Box 2767, Pomona, CA 91768, 
714-623-3463 ............................................... C0 1469,1108 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave_ Morris Plains, NJ 07950 
....•.................................................................• '201-539-5500 

Alpha Inds., Inc. - TRG Millimeter Comp_ 651 Lowell St, Methuen, MA 01844 
.......................... , •........................................... 617-682-4661 

§t Anaren Microwave, P.O. Box 178,6635 Kirkville Rd., E. Syracuse, NY 13057 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315-432-8909 

t Anghel Laboratories, Inc_ 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 
tArra Inc_ 15 Harold Ct, Bay Shore, NY 11706 .............. : ...•........ 516-231-8400 
tAvantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 
t Bird Electronic Corp_ 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-248-1200 

Compac, 1320-13 Lincoln Ave_ Holbrook, NY 11741 .................... 516-585-3400 
§ Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 

........................................................... .......... 1-212-777-6571 
tDaico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224 .... 213-631-1143 
tEaste,;, Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 

§tEMC Technology Inc, 1971 Old Cuthbert Rd., Cherry HiI~ NJ 08034 ..... 609-429-7800 
Glassman High Vonage Inc., P.O. Box 551, Salem Indl. Pk., Whitehouse Ste., NJ 06869 

· ............ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ... 201-534-9007 
Hewleil-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local Sis. Off. 
Hughes Aircraft Co_ Microelctms. Sys. Div_ 2601 Campus Dr_ Irvine, CA 92715 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
Hyletronics, Newtown Rd., Littleton, MA 01460 .......................... 617-486-8911 
Jefferson Elec., MagneTek, Inc_ 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 .......................................................... 312-691-2400 
tJFW Industries, Inc, 5134 Commerce Sq. Dr_Indianapolis, IN 46237 .... 317-867-1340 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................................ 201-867-8100 
Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 
MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
M/ A-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

.. . . . . . . . . . . . . . .. ..................................................... 617-272-3000 
§t MIA-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 

........................................ . .......................... 603-424-4111 
tMaury Microwave Corp_ 8610 Helms Ave., Cucamonga, CA 91730 ..•... 714-987-4715 
tMerrimac Industries, 41 Fairfield Pl, West Caldwell, NJ 07006 .......... 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ................... 201-992-7700 

§tMicronetics, 36 Oak St, Norwood, NJ 07848 ............................ 201-767-1320 
§Microwave Development Laboratories, 10 Michigan Dr_ NatiCk, MA 01760 

....................................................................... 617-655-0060 
§tMicrowave Finer Inc., 6743 Kinne St, E'IsI Syracuse, NY 13057-0466 .... 315-437-3953; 

80Q-448-1666 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-694-6666 
Mu-Del Electronics, Inc., 2426 Linden Lane, Silver Spring, MD 20910-1286 

....................................................................... 301-587-6087 
t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Rd., Hauppauge, NY 

11786 ................................................................ 516-231-1700 
t Norsal Industries, 85 0 Hoffman Lane S., Central Islip, NY 11722 ....... 516-234-1200 

Olektron Corp., Signal Technology Corp_ 61 Sutton Road, Webster, MA 01570 
.........................................................•............. 617-943-7440 

t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
t Radio Research Instrument Co_ Inc_ 584 North Main Street, Waterbury, CT 06704-3506 ' 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-753-5840 
t Raytheon Co., Microwave & Power Tube Div_ 190 Willow St, Wanharn, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-899-8400 
t Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave., Chicago, IL 60612 

.. . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . . . .. .. . . . . .. . . . . . .. .. .. .. .. . .. 312-670-0150 
tSage Laboratories, Inc., 11 Huron Dr_ Natick, MA 01760 ................ 617-653-0844 

Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimater Rd., Manchester, 
NH 03108-8500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-5548 

t Sanders Associates, Inc_ Microwave, 955 Perimeter Rd., Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. 603-645-6000 Ext 4299 

Sivers IMP., Div, of Philips, 5669 Selmaraine Drive, Culver C~, CA 90230 
..................................................................... 213-390-7477 

§ Solitron Devices, Inc., Semiconductor Group. 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

§tSystron-Donner Microwave Div_ 14844 Oxnard St, Van Nuys. CA 91409 
....................................................................... 818-786-1760 

t Tachonics Corporation, Grumman Corp., 107 Morgan Ln_ Plainsboro, NJ 08536 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-275-2550 

Tektronix, Inc, P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 8OD-835-9433 
§t Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

t Telonic/Berkeley, Berkeley Inds. Inc; P.O. Box 277, Laguna Beach, CA 92652 . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 714-494-9401 

Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
.................................................................•..... 317-545-4196 

t Transco Products, Inc., 1001 Flynn Rd., Camarillo, CA 93011-6003 •.. . .. 805-987-6007 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8600;8OD-527-4842 
Varian Associates, Electron Device Group. 611 Hansen Way, Palo Alto, CA 94303 

· . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 
t Vectronies Microwave Corp., 113 Lincoln Blvd., Middlesex. NJ 08846 '" 201-356-2377 
tVermont Precision Flesistor, Codeco Corp. of Verrnon~ West Hill Road"P.O. Box 1207, 

Stowe, VT 05672-1170 ............................................. '.. 802-253-8567 
§t Waveline, Box 718, W. Caldwel~ NJ 07006 ................. , . . . . . . . . . . .. 201-226-9100 

tWeinschel Engineering, One Weinschel La, GMhersburg, MD 20877 .... 301-948-3434; 
800-638-2048 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Attenu8tors, Microwave-3450 (Cont'd) 
§ WiHron, 490 Jarvis Dr, Morgan HiII,CA 95037-2809 ... : .... ,........... 408-778-2000 

Attenuators, Programmable-3450 
t Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 • • • • • • • • • • • • . • • • • •• • • • • • • • • •• • . • • • • • • • • • • •• . • • • • • • •• A-1766 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 

516-226-8900 ,................................................... A-1770 
tKayElemetrics Corp.,. 12 Maple Ave., Pi", Brook, NJ 07058-9798, 201-227-2000 

••••••.•.••••••••••••••••••••••••••••••••••••••••••••••.•••••• : ••• A-1771 
Matrix Systems Corp., 5177 N. Douglas Fir Rd., Calabasas, CA 91302, 

818-992-6776 ......................... '" .. . .. • .. .. .. • • • .. • .. .. ... A-1773 
t Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .................................................... A-1775 
§t Adams-Russel~ Anzac Div, 80 Cambridge St, BurUngton, MA 01803 .... 671-273-3333 
t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ...........•.... 812-372-8869 

Alpha 1nds,lnc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 
....................................................................... 617-682-4661 

t Anghellaboratories, Inc., 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 
t Applied Research, Inc., 111 New South Ad., Hicksville, NY 11802 ....... 516-938-9700 
tArra Inc, 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-23Hl4oo 
tEMC Technology Inc, 1971 Old Cuthbert Ad., Cherl'y Hill, NJ 08034 ..... 6O!HI29-7800 

Flann Microwave, Inc., 6290 Sunset Blvd, Ste. 1126, los Angeles, CA 90028 
· . .. . . . . .. .. .. . .. . .. . .. . .. . . .. . .. . . . . . .. . .. . .. . . . . . .. . . . . . . . . . . . . .. . . .. 213-463-5120 

Glassman High VoHage Inc., P.O. Box 551, Salem Indl Pk., Whitehouse Sta., NJ 08889 
· . .. . . . . . . . .. . . . . . .. . .. . . .. . .. . . .. . .. . .. . . . . . .. . .. . .. . . . . . . . . .. . .. . .. .. 201-534-9007 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,.IFD, Cupertino, CA 95014 
· ................................................................. , call locai SIs. Off. 

Hyletronics, Newtown Rd" Littleton, MA 01460 .......................... 617-486-8911 
Jefferson Elec, MagneTek.lnc., 1400 Center Circle Drive, Downers Grove, Il 

60515-1021 .................................... ; ..................... 312-691-2400 
tJFW Industries, Inc., 5134 Commerce Sq. Dr., Indianapolis, IN 46237 .... 317-887-1340 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................. , .............. ; ............... 201-887-8100 

t larch Electronics, Sub. of Vernitron Corp., 105 Cedar La, Englewood, NJ 07631 
....................................................................... 201-569-8282 

§ Marconi Instruments, 3 Pearl Court, Allendale, NJ 07401 ................ 201-934-9050 
t Narda Microwave Corp., Subsidiary of loral Corp., 435 Moreland Rd., Hauppauge, NY 

11788 ................................................................ 516-231-1700 
Noble U.SA, Inc., 5450 MeadoWbrOOk Ct, Rolling Meadows, Il 60008 .. 312-364-6038 
Ol_on Corp., Signal Technology Corp. 61 Sutton Road, Webster, MA 01570 

....................................................................... 617-943-7440 
ALC Electronics, Inc., 83 Radio Cir., Ml Kisco, NY 10549 ................ 914-241-1334 
Sanders AsSOCiates, Inc. ECBD, A lockheed Company, 955 Perimeter Rd., Manchester. 

NH 03108-8500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-5548 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

.. . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . . . . . .. . .. . .. . .. . . . . . ... 603-645-6000 Ext 4299 
Telephonics Corporation/PRD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................... 516-549-641516102 
Tel ... Tech Corporation, p.o. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

tTelonic/Berkeley, Berkeley Inds.lnc., P.O. Box 277, laguna Beach, CA 92652 
.............................................. , .. . . . . . . . . . . . . . . . . .. . . .. 714-494-9401 

§ Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
... : ................................................................... 317-545-4196 

Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
U.S. Instr. Rentals, 2988 Campus Dr. San Mateo, CA 94403 . . . . . . . .. . . .. 800-824-2873 

t Vectronics Microwave Corp. '113 lincOln Blvd., Middlesex, NJ 08846 ... 201-356-2377 
Vistar Corp., 13740 McCormick Dr., Tampa, Fl 33626 ................... 813-855-6611 
WavetekRF Products, Inc, (Formerly Wavetek Indiana, Inc.), 5808 Churchman By-Pass, 

IndianapoliS, IN 46203 ................................................ 317-787-3332 
t Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 

800-638-2048 
§ Wi~ron, 490 Jarvis Dr., Morgan Hill, CA 95037-2809 ...................• 406-778-2000 

Attenuators, RF-1900- See Vol. D 

Attenuators, Step-3450 
t Daico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224, 

213-631-1143 .................................................... A-1766 
lET Labs, Inc., 534 Main St, Westbury, NY 11590, 516-334-5959 •.• ' 001268-1272 
VRN International, DiY. Vernitron, 2801 72nd St N., Box 44000, St Petersburg, FL 

33743,813-347-2181 ••• ; ... , ................... , ........... ;..... 001061 
tAlan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Alpha Inds., Inc. - ·TRG Millimeter Comp., 651 lowell St, Methuen, MA 01844 
.. . .. .. . .. . . . .. . . . . . . . . . . . . . . . .. . . . .. .. . . .. . . . .. . .. . .. . . . . . . . . .. . .. .. .. 617-682-4661 

t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 
t General Microwave Corporation, 5500 New Horizons Blvd. Amityville, NY 11701 

.. . .. . . . . . . . . . . . .. . . . . . .. . . . . . .. .. . . . . . . .. . .. . .. . . . . .. . . . . . . . . . . . . . .. .. 516-226-8900 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· .................................................... .'. .. . . . . .. . .. . Call local SIs. Off. 
tKay Elem9trics Corp. 12 Maple Ave., Pine Brook,NJ 07058-9798 ....... 201-227-2000 

Lectronic Research labs., Inc., 1423 Ferry Ave. camden, NJ 08104 ...... 609-541-4200 
t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd, Manchester, NH 03108 

· .... '.. . .. . . . .. . . . . . . . . .. . . .. . .. . . . . . . . . .. . .. . . . . . . .. . . . . . . .. 603-645-8000 Ext 4299 
Telephonics CorporationlPRD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
Tel ... Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ......•...... 406-586-0291 
Western MuHiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

§ Wiltron, 490 Jarvis Dr., Morgan Hill, CA 95037-2809 .................... 408-778-2000 

Attenuators, Switch Operated~3450 
CTS Corporation, Switch Div., Paso Robles, 500 LInne Rd., Paso Robles, CA 

93446,805-238-0350 ................................... .......... 801686 
VRN International, Div. lIernitron, 2801 72nd St N., Box 44000, St Petersburg, Fl 

33743,813-347-2181 ............................................. 0-1061 
t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Alpha lnels. Inc. - TRG Millimeter Comp., 651 lowell St, Methuen, MA 01844 
.. . . . . .. . . ... . ... . .•. . •. . . . . . ..•. . ••. . .. .. . . . .. .. . .. . .. . . . . . ... .. . .•... 617-682-4661 

tKay Elemetrics Corp. 12 Meple Ave. Pine Brook, NJ 07058-9798 ....... 201-227-2000 
Northwest Microcircuits, Inc. 5464SW Philomath Blvd., Corvailis, OR 97333 

· . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . • . . . • . . . . . • . .. 503-753-8242 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Attenuators, Switchable-3450 
CTS Corporation, Switch DiY., Paso Robles, 500 LInne Rd., Paso Robles, CA 

93446,805-238-0350 .................................. ,.......... 801686 
VRN International, Div. Vemitron, 2801 72nd St N., Box 44000, St Petersburg, Fl 

33743, 813-347-2181 .... '.. .. .. .. .. • .. •• • .. • .. • .. .. .. .... • • .. .. ... 001061 
tAlan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 
· . .. . .. . .. . .. .. . . . . . . . . . •. . .. . .. . . . . . . . .. ..•. . .. . .. .. ... . . . .. . .. ..• . . .. 617-682-4661 

§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 
........................•..•......................•.... :............... 714-781-5050 

CTS Corp., Frequency Control Div. (Formerly Knights Div.), 400 I'teimann Ave., 
Sandwich, Il 60548 ........................... : ...................... 815-786-6411 

t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hil~ NJ 08034 .. . .. 609-429-7800 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701 

......................•...............................................• 516-226-8900 
Hewlett-Packard Co., 19310' Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . .. . .. . .. .. . . . .. .. .. . .. . . . . . . . . . . . . . . . .. . . .. .. .. . . . . . . . .. . .. .. ... Call Local SIs. Off. 
tKay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9796 ......• 201-227-2000 

MarLee Switch Co, 933-0 N. Central Ave. Upland, CA 91786 .......•... 714-982-8988 
Olektron Corp., Signal Technology Corp, 61 Sutton Road, Webster, MA 01570 

....................................................................... 617-943-7440 
Tel ... Tech Corporation, p.o. Box 790, Bozernan,MT 59715 ............. 406-586-0291 

§Test Probes, Inc., 9178'Brown Deer Rd., San Diego, CA 92121 .......•.. 619-459-4197 
Wavetek RF Products, Inc., (Formerly Wavetek Indiana, Inc.), 5808 Churchman By-Pass, 

Indianapolis, IN 46203 ................................................ 317-787-3332 
Western MuHiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Attenuators, Turret-3450 
Kay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9798, 201-227-2000 

: ................................................................ A-1771 
Tech labs., Inc., 500 10th St, P.lisadesPk., NJ 07650, 201-944-2221 ••• B-1805 

t Alan Industries Inc. P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 
Alpha lnels., Inc. - TAG Millimeter Comp. 651 Lowell St, Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .. 617-682-4661 
Jefferson Elec., MagneTek. Inc., 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 .......................................................... 312-691-2400 
JFW Industries, Inc., 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 
lectronic Research labs., Inc, 1423 Ferry Ave., CamQen, NJ 08104 ..... 609-541-4200 

t Maury Microwave Corp., 8610 Helms Ave., Cucamonga CA 91730 .. .. .. 714-987-4715 
tMicrolab/FXR, 10 Microlab Rd, livingston, NJ 07039 ................... 201-992-7700 
t Norsellndustries, 85 0 Hoffman Lane S., CentrallsUp, NY 11722 ....... 516-234-1200 
t Telonic/Berkeley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach, CA 92652 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 714-494-9401 
Wavetek RF Products, Inc., (Formerly Wavetek Indiana, Inc.), 5808 Churchman By-Pass, 

Indianapolis, IN 46203 ................................................ 317-787-3332 
t Weinschel Engineering, One Weinschel la, Gaithersburg, MD 20877 .... 301-948-3434; 

800-638-2048 

Attenuators, Variable-3450 
Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33467,305-994-1774 

•••.•••.•••••••••••.•.••••••••••••••••••••••••••••••••••••••••••• A-1768 
Kay Elemetrics Corp., 12 Maple Ave., Pine Brook, NJ 07058-9798, 201-227-2000 

................................................................. A-1771 
t Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .................................................... A-1775 
t Tech Labs., Inc., 500 10th St, Palisades Pk., NJ 07650, 201-944-2221 ••• B-1805 
§ VRN International, Div. Vernitron, 2801 7200 St N., Box 44000, St Petersburg, FL 

33743,813-347-2181 ............................................. 001061 
t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 .........•..•... 812-372-8869 

Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501 .................. 516-248-8080 
§ Allen Bradley Co, Electronic Components Div., A Rockwell International Co., 1414 

Allen-Bradley Dr. EI Paso, TX 79936 .................. .915-592-4888;800-592-4888 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

· . . .. . . . . . . .. .. . . . . . . . . . . .• . . . . . .. . . .. •. . . .. .. . .. . •. ..•. . . . . .. . . .. . . ... 617-682-4661 
§t Anaren Microwave, P.O. Box 178, 6635 KirkVille Rd., E. Syracuse, NY 13057 

.. . . . . . . .. .. . . . . .. . . .. . . .. .. .. .. .. . .. . .. . . . . .. . .. . . .. . .. . .. .. .. .. . .. . .. 315-432-8909 
t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 

§t Avantek, Inc, 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-727,0700 
Bourns, Inc. Resistive Components Group, 1200 Columbia Ave. Riverside, CA 92507 

...................................... , ................................. 714-781-5050 
t Channel Microwave, TRAK Microwave Corp. 314 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND DD21TY ...................................... 44-382-561509 
§ Clarostal MIg. Co. Inc., Hawker Siddeley, PLC. 3 Washington St, Dover, NH 03820 

....................................................................... 603-742-1120 
DaHchi Shoji of Amer. Inc., 150 Fifth Ave., Suite 845, New York, NY 10011 

................•.............•....................................•... 212-691-9050 
§ Eaton Corp. Electronic Instrument Div. 5340 Alia Ad., Los Angeles, CA 90066 

....................................................................... 213-822-3061 
t General Microwave Corporation, 5500 New Horizons Blvd., AmitYville, NY 11701 

.........•...............•.............................•.......•..•.... 516-226-8900 
t Grim Corporation, Box 67, Triangle Industrial Center, Medford, NJ 08055 

· . ,. . .. .... . .. . . .. .. . .. . . . . . . .. . . . . .. .. . . . . .. . .... . . . . . .. . . .... ..... ... 609-267-7950 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, CuperUno, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. call Local Sis. Off. 
Hyletronics, Newtown Rd, Littleton, MA 01460 ................... , ....... 617-486-8911 
Jefferson Elec., MagneTek, Inc., 1400 Center Circle Drive, Downers Grove, Il 

60515-1021 .......................................................... 312-691-2400 
t JFW Industries, Inc., 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 

§-Product sold through distributors t-PrOduct meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ............................•................................... 201-887-8100 

§ Leader Instruments Corp., 360 Oser Ave, Hauppauge, NY 11788-3694 •................ 
51 &-231-6900 

Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 . . . . . 609-541-4200 
t Lorch Electronics, Sub. of VerriHron Corp., 105 Cedar La. Englewood, NJ 07631 

· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 201-569-8282 
M/A-COM Microwave Components, Inc, South Avenue, Burlington, MA 01803 

.....................................................................•. 617-272-3000 
§Marconi Instruments, 3 Pearl Court, Allendale, NJ 07401 ................ 201-934-9050 
tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Merrimac Industries, 41 Fairfield pt, West Caldwell, NJ 07006 .......... 201-575-1300 
t Microlab/FXR, 10 Microlab Ad., Livingston, NJ 07039 ................... 201-992-7700 

§t Micronetics, 36 Oak Sl, Norwood, NJ 07648 ......•..................... 201-767-1320 
§ Microwave Developmenllaboratories, 10 Michigan Dr, Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. 617-655-0060 
tMicrowave Fi~er Inc., 6743 Kinne Sl, East Syracuse, NY 13057-0486 .... 315-437-3953; 

800-448-1666 
t Narda Microwave Corp, Subsidiary of Loral Corp., 435 Moreland Rd., Hauppauge, NY 

11788 ................................................................ 51&-231-1700 
t Noble U.SA, Inc, 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
t Norsal Industries, 85 D Hoffman Lane 8., Central Islip, NY 11722 ....... 51 &-234-1200 
§ OhmHe Manufacturing Co_ 3601 W. Howard St. Skokie, IL 60076 ....... 312-675-2600 

Oleidron Corp, Signal Technology Corp_ 61 Sutton Road Webster, MA 01570 
.................................. ,.................................... 617-943-7440 

t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 
RLC Electronics, Inc, 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 

t RMS Electronics Inc., 50 Antin PI, Bronx, NY 10462 ..... 212-892-6700;800-223-8312 
Sanders ASSOCiates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 ... . . . . . . . . .. . . . .. . .. . . . . . . . . .. . . . . . . . .. . .. .. . . . . . . . .. 603-645-5546 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd.. Manchester, NH 03108 

.. . . . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . ... 603-645-6000 Ext 4299 
§ Shallco, Inc., Box 1069, SmHhfield, NC 27577 ........................... 919-934-3135 
§ Shure Bros., 222 Hartrey Ave., Evanston, IL 60202-3696 ................ 312-888-2200 
§ Sinclair Radio Laboratories Ltd.. 85 Mary St, Aurora, ONT., CANADA L4G 3G9 

.............. , .................... , .................................... 41&-727-0165 
Sivers 1MA, Div, of Philips, 5669 Selmaraine Drive, Culver CHy, CA 90230 

.............. , .. , ..... , ............................................ ' .. 213-390-7477 
§tSystron-Donner Microwave Div_ 14644 Oxnard St, Van Nuys, CA 91409 

.......................................................... , ............ 818-788-1760 
t Tachonics CorporatiOn, Grumman Corp., 107 Morgan Ln_ Plainsboro, NJ 08536 

· ............... , ......... .'. . . . .. . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . ... 609-275-2550 
§tTelephonics CorporationlPRD Instruments, 770 Park Avenue, Huntington, NY 1 t743 

................................................................. 51&-549-6415/6102 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 40&-588-0291 

t Telonic/Berkeley, Berkeley Inds. Inc, p.o. Box 277, Laguna Beach, CA 92652 
................ ' .. ' . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 714-494-9401 

§ T exscan Instruments, T exscan Corporation, 3 t 69 N. Shadeland, Indianapolis, IN 46226 
..................................................................... ,' 317-545-4196 

tTRAK Microwave Ltd., TRAK Microwave Corp., 3/4 Lindsay Court, Dundee Technlg. Pit, 
Dundee, SCOTLAND DD2 1 TV .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. ..... 44-362-56 t 509 

Tucker Electronics, Box 461966, Garland, TX 75046 .• ,.. 214-348-8800;800-527-4642 
§t Vega Precision Labs., 800 Follin La. Vienna, VA 22180 ................. 703-938-6300 

t Vannant Precision Resistor, Codeco Corp. of· Vermont, West Hill Road, P.O. Box 1207, 
Stowe, VT 05672-t 170 .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. ... 802-253-8567 

§t Waveline, Box 718, W. Caldwell, NJ 07006 .. .. .. .... .. .... .. .. .. .. .. .... 201-22&-9100 
t Weinschel Engineering. One Weinschel La, GaHhersburg. MD 20877 .. :. 301-948-3434; 

800-638-2048 
Western Mu~iplex Corp_ 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Attenuators, Voltage Controlled-3450 
t Daieo Industries, Inc., 2139 Esst Del Amo Blvd., Compton, CA 90224, 
, 213-631-1143........................ ............................ A.1766 
tGeneral Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 

51&-22&-8900 .................................................... A.1m 
§t Adams-Russell, Anzac Div., BO Cambridge St. Burlington, MA 01 B03 .... 671-273-3333 

Alpha Inds, Inc. - TAG Millimeter Comp_ 651 Lowell St. Methuen, MA 01844 
· . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . .. . . . . .. .. . .. . .. . . . . . . . . . . . . . . . .. 617-682-4661 

t Amplffonix, Inc, 2010 Cabot Blvd West, Langehome, PA 19047 ......... 215-757-9600 
t Arra Inc_ 15 Harold Ct, Bay Shore, NY 11708 .. ...... ...... .. .. .. .. ..... 51 &-231-8400 

Atlantic Research, 5390 Cherokee Ave, Alexandria, VA 22312 .......... 703-642-4000 
§t Avantek, Inc, 3t75 Bowers Ave, Sant$ Clara, CA 95054 ................ 408-727-0700 

t Aydin Vector Div_ Aydin Corp, Box 328, Newtown, PA 18940-0328 ..... 21 s,,968-4271 
Control Concepts Corp_ P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 
Glassman High VoHage Inc., P.O. Box 551, Salem Indl Pit, Whitehouse Sta, NJ 08889 

· ................ , . . . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . . .. . .. 201-534-9007 
Hyletronics, Newtown Rd., Littleton, MA 01460 ...•...................... 617-488-8911 

tJFW Industries, Inc., 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887-1340 
t Kay Elemetrics Corp_ 12 Maple Ave., Pine Brook, NJ 07058-9798 . . . .... 201-227-2000 

KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd.. Whippany, NJ 
07981 ..............................................•................. 201-887-8100 

MACOM,lnc, 43 Second Ave_ Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
tMerrimac Industries, 41 Fairfield p~ West Caldwell, NJ 07006 .......... 201-575-1300 

MfTEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . .. 51 &-43&-7400 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 .. . . . . . .. 914-939-8900 

Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd, Manchester, 
NH 03108-8500 . . . . . .. . . . .. . .. . .. . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . . . . ... 603-645-5546 

t Sanders Associates, Inc_ Microwave, 955 Perimeter Rd.. Manchester, NH 03108 
· .............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . • . . . . . • . . . .. 603-645-6000 Ext 4299 

t Tachonics Corporation, Grumman Corp, 107 Morgan Ln_ Plainsboro, NJ 08536 
· . . . . . . . . . .. . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . .. . . . . .. . .. .. 609-275-2550 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 40&-58&-0291 
t Vectronics Microwave CorP, 113 Lincoln Blvd.. Middlesex, NJ 08846 ... 201-35&-2377 

Attenuators (MIL)-2440 - See Vol. B 

Attenuators, Voltage Controlled-3450 

Attenuators (MIL), Inductive-2440 - See Vol. B 

Audible Alarms & Transducers-Also see Piezoelectric 
Ceramics; Transducers, Audio-1300 - See Vol_ D 

Autoclaves-255p - See Vol. D 

Automated Wafer Fabrication Systems - See Machines, 
Accessories, Semiconductor Machine (Vol. D) 

Awls-5400 - See Vol. C 

Backpanel Interconnect Systems-3200 - See Vol. C 

Backplane Wiring Services - See Services, Backplane 
Wiring (Vol. D) 

Baffles, Speaker-1300 - See Vol. D 

Ballasts - See Resistors, Ballast (Vol. A) 

Baluns - See Transformers, Matching (Vol. A) 

Bargraphs - See Meters, Bargraph (Vol. D) 

Barrier Blocks & Strips - See Terminal Blocks (Vol. C), 
Terminal Strips (Vol. C) 

Barriers, Intrinsic Safety-2100 - See Vol. C 

Bars, Shorting-3200 - See Vol. C 

Baths, Controlled Temperature (Air & Liquid)-4100 -
See Vol_ D 

Baths, Ultrasonic - See Cleaners,. Ultrasonic (Vol. D) 

Batteries, Alkaline Manganese-3900 - See Vol. D 

Batteries, Carbon Zinc-3900 - See Vol. D 

Batteries, Gelled Electrolyte-3900 - See Vol. D 

Batteries, Lead Acid-3900 - See Vol. D 

Batteries, Lead Dioxide-3900 - See· Vol. D 

Batteries, Lithium-3900 - See Vol. D 

Batteries, Lithium Manganese Dioxide-3900 - See 
Vol. D 

Batteries, Lithium Thionyl Chloride-3900 - See Vol. D 

Batteries, Mercury~3900 - See Vol. D 

Batteries, Mercury Oxide-3900 - See Vol. D 

Batteries, Nickel Cadmium-3900 - See Vol. D 

Batteries, Rechargeable-3900 - See Vol. D 

Batteries, Silver Cadmium-3900 - See Vol. D 

Batteries, Silver Oxide-3900 - See Vol. D 

Batteries, Silver Zinc-3900 - See Vol. D 

Batteries, Solar - See Cells, Photovoltaic (Vol. B) 

Batteries, Standard Cell-3900 - See Vol. D 

Batteries, Thermal-3900 - See Vol. D 

Batteries, Thin Format-3900 - See Vol. D 

Batteries, Zinc Air-3900 - See Vol. D 

Batteries, Zinc Carbon-3900 - See Vol. D 

Batteries, Zinc Chloride-3900 - See Vol. D 

Batteries, Zinc Oxide-3900 - See Vol. D 

Batteries (MIL)-2440 - See Vol. B 

Battery Chargers - See Chargers, Battery (Vol. D), Power 
Supplies, Plug-in (Vol. D) 

Battery Holders - See Connectors, Battery (Vbl. C), 
Retainers, Battery (Vol. C) 

Battery Plugs - See Connectors, Battery (Vol. C) 

Beads, Shieldirtg, Ferrite - See Shielding, Beads, Ferrite 
(Vol. C) 

Beam Splitters-3700 - See Vol. B 
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Bends .. & .. Twists, Microwave-3450 

Bearings-2500. - See Vol. C 

Beepers -SeeBells, Buzzers, Gongs, Sirens & Aural 
Warning Devices (Vol. 0) 

Bells, Buzzers,Gongs, Sirens & Aural Warning Devices-
2200 - See Vol: D 

Belts, Dial Drive - See Cords & Cable, Dial Drive (Vol. C) 

Belts, Drive-2500 - See Vol. C 

Benches, Consoles, Tables (Work Stations, Lab & 
Shop)-Also See Enclosures, Equipment and Panel 
Mounting-1400 - See Vol. C 

Bends & Twists, Microwave-3450 
t Airtron, Litton Industries, Inc, 200 E Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 201-539-5500 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 617-682-4661 
tArra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 
t Eastern Microwave, 40 Ray Ave, Burfington, MA 01803 ................. 617c273-47oo 
tMaury Microwave Corp, 8610 Helms Ave, Cucamonga, CA 91730 ...... 714-987-4715 
tMlcrolab/FXR, 10 Mlcrolab Rd., Uvingston, NJ 07039 ....•.............. 201-992-7700 
§MIcrowave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

· .................................... " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-655-0060 
tPrernier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
tReeve Electronics, Mellish E Murray, 1715 W. Carroll Ave, Chicago, IL 60612 

...............•....................................................... 312-670-0150 
t Sivers IMA, Div. of Philips, 5869 Selmaraine Drive, Culver City, CA 90230 

.............................................................•......... 213-390-7477 
§tSystron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

................................•...•......................•........... 818-786-1760 
Tucker Electronics, Box 461986; Garland, TX 75046 ..... 214-348-8800;800-527-4642 

§t Waveline, Box 718, W. caldwel~ NJ 07006 .. .. .. .. . .. .. .. .. .. .. . .. .. .... 201-226-9100 

Bezels, Shielded & Unshielded-2400 - See Vol. C 

Bimetals, Thermostatic-5300 - See Vol. S 

Bins, Part Storage-1400 - See Vol. C 

Bins, Static Conductive-1400 - See Vol. C 

Blackbody Radiation Sources-2900 - See Vol; D 
Blowers, Centrifugal-2600 - See Vol. C 

Blowers, Scroll (Squirrel Cage)-2600 - See Val. C 

Blowers, Tangential-2600 - See Vol. C 

Board Computers & Subassemblies, Multibus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, EXORBUS 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, PC Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, Q Bus/ Unibus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, S100 Bus 
Compatible-2025 - See Vol. D 

Board Computers & Subassemblies, STD Bus 
Compatible-2025- See Vol. D 

Board Computers & Subassemblies, VME Bus 
Compatible-2025 - See Vol. D 

Boards, Adapter, IBM PC-2000 - See Vol. D 

Boards, Circuit, Clad-1700 - See Vol. C 

Boards, Circuit, Unclad-1700 - See Vol. C 

Boards, Display, Graphic-2450 - See Vol. S 

Boards, Integrated Circuit - See Boards, Plug-in (Vol. C) 

Boards, Plug-in-3200 - See Vol. C 

Boards, Plug-in, Extender-3200 - See Vol. C 

Boards, Plug-in, Interface-3200 - See Vol. C 

Boards, Plug-in, Memory-3200 - See Vol. C 

Boards, Plug-In, Multifunction I/O Boards-2000 - See 
Vol.D 

Boards, Plug-in Processor-1900 - See Vol. D 

. Boards, Plug-in, Prototype-4200 - See Vol. C 

Boards, Prewired, High. Density-3200 - See Vol. C 

Boards, Printed Circuit - See Circuits, Printed, Rigid 
(Vol. C) 

Boards, Programming-3200 - See Vol. C 

Bobbins, Winding, Coil & Transformer-Also See Coil 
Assemblies & Forms-2500 - See Vol. C 

Bolometers,lnfrared-2900 - See Vol. D 

Bolometers, Microwave-2900 - See Vol. D 

Bolts.-2825 - See. Vol. C 

Books - See Technical Books (Vol. D) 

Boosters, Low Une Voltage, Automatic - See Regulators 
& Stabilizers, VoHage (Vol. D) 

Boxes, Decade - See Decade Boxes (Vol. D) 

Boxes, Junction, Outlets & Wall Plates-1400 - See 
Vol. C 

Boxes, Metal & Plastic - See Enclosures (Various types) 
(Vol. C) 

Boxes, Power Outlet -See Boxes, Junction, Outlets & 
Wall Plates (VOl. C) 

Boxes, Shipping (Reusable) - See Enclosures, Shipping 
(Vol. C) 

Brackets, Antenna - See Mounts, Antenna (Vol. D) 

Braid, Cable-Also See Wire Shielding-6000 - See Val. C 

Brakes, Clutches, Electromechanical-3500 - See Vol. S 

Brakes,Magnetic-3500 - See Vol. S 

Brakes, Mechanical-3500 - See Vol. S 

Breadboard Assemblies-4200 - See Vol. C 

Breadboards & Breadboard Kits - See Kits, 
Breadboarding (Vol. C) 

Bridge Rectifiers, Silicon-Also See Rectifiers, Bridges & 
Assemblies-4800 

American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 
201·377-9586 .................................................... ·Ao2115 

§t Electronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, NY 10710, 914-965-4400 
••••••••••••••••••••.••••••••••••••••••••••.•.••••••••••••••••••• Ao2131 

§ Fagor Elctm. Comps., Inc., Natl. Mktg. SIs. OIIs., Fagor ElectroIecnlca S. Coop., 
8419 Canoga Ave., canoga Pk., CA 91304, 818-718·2500;800·624-5367 
.......... ; ....................................................... Ao2133 

Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 
Ave., Waltham, MA 02254, 617-1190-6107 •••••••••••.••••••••••••••• Ao2134 

§ Amperex Electronic Company, A Div. of North American PhiHps Corporation, Providence 
Pike, Slatersville, RI 02876 ........................................... 401-762-3800 

§ Concept Industries, App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 
........................•..........•..........•.....•... 213-699-0918; 8OG-255-2666 

Diodes Inc., 9957 Canoga Ave, Chatsworth, CA 91311 .•. 818-882-4920;8OG-821-1178 
§International Components Corp., 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ International Rectifier Corp., Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

•...........•..................•............•...............•.......... 213-772-2000 
§ ISKRA Electronics, Inc, 222 Sherwood Ave., Farmingdale, NY 11735 .•..• 516-753-0400; 

Boo-962-2101 
§ NTE ElectroniCS, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-74&;5089 
§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 

•.....•..........•.....•.•.........•...........•.....• 303-469-1883;1-B00-992.()312 
§ Sanken Electric Co., Ltd., OVerseas Operations, 1-22-8 Nishi-lkebukuro, Toshima-ku, 

Tokyo,JAPAN 171 ..................................................... 03-986-6184 
§t Semtech, 652 MHchell Ad., Newbury Park, CA91320 ............•..•... 805-498-2111 

Siemens Components, Inc., Special Products Div, 186 Wood Ave., South. Iselin, NJ 
08830 ...•...............•...........................•........ '.' . . . . . . 20/-321-3400 

§ Solid Stale, Inc., 46 Farrand St, Bloomfield, NJ 07003 . . . . . . . . . . . . . . •• . .. 201-429-8700 
Stetron International, Inc., 90 Broadway, Buffalo, NY 14203 ........•.... 716-854-3443 

Bridges, Admittance-2900 - See Vol. D 

Bridges, Antenna - See Bridges, RF (Vol. D) 

Bridges, Audio-1900 - See Vol. D 

Bridges, Capacitance-2900 - See Vol. D 

Bridges, Deviation-2900 ,;.. See Vol. D 

A-16 §-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Bridges, Dissipation Factor-2900 - See Vol. D 

Bridges, Impedance-2900 - See Vol. D 

Bridges, Inductance-2900 """ See Vol. D 

Bridges, Kelvin-2900 - See Vol. D 

Bridges, LCR-2900 - See Vol. D 

Bridges, Limit - See Bridges (Specific Types) (Vol. D) 

Bridges, Megohm - See Bridges, Resistance (Vol. D) 

Bridges, Power, RF-2900 - See Vol. D 

Bridges, Programmable - See Bridges (Specific Types) 
(Vol. D) 

Bridges, 0-2900 - See Vol. D 

Bridges, Ratio - See Meters, Ratio (Vol. D) 

Bridges, Resistance-2900 - See Vol. D 

Bridges, RF-2900 - See Vol. D 

Bridges, Silicon Cell-4800 
A E G Corporation, Route 22-Drr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

....................................................................... 201-231-8300 
§Codi Semiconductor, Inc, 144 Market St, Kenilworth, NJ 07033 ......... 201-298-0400 
§ Collmer Semiconductor, Inc, 14368 Proton Ad, Dallas, TX 75244 ........ 800-527-0251; 

214-233-1589 
§ Inlernaijonal Rectifier Corp., Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-772-2000 
NAE, 69 Bennett St, Lynn, MA 01905 ................................... 617-598-4800 

§ Powerex, Westinghouse, GE, Mksubishi, Hillis St, Youngwood, PA 15697 
. . . .. . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . .. . . . .. .. . .. . .. . . . .. . . . . . . . . . .. . .. .. 412-925-7272 

Sanford-Miller Corp, 8 John St, Lynbrook, NY 11563 .... 516-593-2025;800-645-5900 
§t Semtech, 652 MKchell Ad, Newbury Park, CA 91320 ................... 805-498-2111 

§Shokai Far Eas~ LId., 280 North Central Ava, Hartsdale, NY 10530 ..... 914-681-0700 
Sussex Semiconductor, Inc., Ale. 206, Branchville, NJ 07826 ... . . . . . . . .. 201-948-3633 

§ Varo Quality Semiconductor, 1000 N. Shiloh Rd., Garland, TX 75040 .... 214-487-4300 

Bridges, Strain Gauge-2900 - See Vol. D 

Bridges, Synchro & ReSOlver-291m - See Vol. D 

Bridges, Telephone/Data-1900 - See Vol. D 

Bridges, Temperature-2900 - See Vol. D 

Bridges, Wheatstone-2900 - See Vol. D 

Brushes & Brush Assemblies-3500 - See Vol. B 

Buffers, Data - See Spoolers, Printer Buffers (Vol. D) 

Bulbs - See Lamps, Miniature & Subminiature (Vol, B) 

Bumpers-2825 - See Vol. C 

Burnishers, Contact-5400 - See Vol. C 

Burnishers, Flexible Head-5400 - See Vol. C 

Bus Bars, Surface Mount-3200 - See Vol. C 

Bus Bars & Systems-3200 - See Vol. C 

Bus Compatible Instruments - See Instruments, Test and 
Measuring, GPIB Compatible (Vol. D) 

Bushings, Glass, Plastic, Metal, Rubber, etc.-2500 -
See Vol. C 

Busses, Multibus, 0 Bus, S100 Bus, STD Bus - See 
Board Computers & Subassemblies (Vol. D) 

Buzzers, Electronic - See Bells, Buzzers, Gongs, Sirens & 
Aural Warning Devices (Vol. D) 

Cabinets, Plastic - See Enclosures, Nonmetallic (Vol. C) 

Cabinets & Accessories, Metal- See Enclosures, 
Equipment & Panel Mounting (Vol. C) 

Cable, Audio-6000 - See Vol. C 

Cable, Battery Booster-6000 - See Vol. C 

Cable, Coaxial-6000 - See Vol. C 

Cable, Communication-6000 - See Vol. C 

Cable, Cornputer-6000 - See Vol. C 

Cable, Data Transmission-6000 - See Vol. C 

Cable Assemblies, Microwave:-3450 

Cable, Dial - See Cords & Cable, Dial Drive (Vol. C) 

Cable, FEP Insulated-6000 - See Vol. C 

Cable, Fiber Optic-2475 - See Vol. B 

Cable, Flame Retardant-6000 - See Vol. C 

Cable, Flat-6000 - See Vol. C 

Cable, Heater-6000 - See Vol. C 

Cable, High Temperature (Over 125°C)-6000 - See 
Vol. C 

Cable, High Voltage (1,000 Volts & Over)-6000 - See 
Vol. C 

Cable, Instrumentation & Control-6000 - See Vol. C 

Cable, Intercommunication & Sound System - See 
Cable, Audio (Vol. C) 

Cable., Irradiated-6000 - See Vol. C 

Cable, Low Capacitance-6000 - See Vol. C 

Cable, Microphone-6000 - See Val. C 

Cable, Multiconductor-6000 - See Vol. C 

Cable, Plenum-6000 - See Vol. C 

Cable, Power-6000 - See Vol. C 

Cable, Retractile - See Cords, Retractile (Vol. C) 

Cable Retractors-1400 - See Vol. C 

Cable, Ribbon - See Cable, Flat (Vol. C) 

Cable, Rotator Antenna - See Cable, Multiconductor 
(Vol. C) 

Cable, Satellite-6000 - See Vol. C 

Cable, Security-6000 - See Vol. C 

Cable, Shielded-6000 - See Vol. C 

Cable, Speaker-6000 - See Vol. C 

Cable, Telephone-6000 - See Vol. C 

Cable, TFE Insulated-6000 - See Vol. C 

Cable, Thermocouple-6000 - See Vol. C 

Cable, Transmission Line, Power-6000 - See Vol. C 

Cable, Triaxial-6000 - See Vol. C 

Cable, TV (Incl. Camera)-6000 - See Vol. C 

Cable, Twisted Pair-6000 - See Vol. C 

Cable, Woven Conductor-6000 - See Vol. C 

Cable & Assemblies (MIL)-2440 - See Vol. B 

Cable & Connectors, Satellite Antennas-1900 - See 
Vol. D 

Cable Assemblies & Harnesses .. 6000 - See Vol. C 

Cable Assemblies, Microwave-3450 
Amph8nol Corporation, Corporate Headquarters, 358 Fall Avanue, Wallingford, 

CT 06492, 203·281·3200 .............................. ,........... C'1274 
Breeza·lllinois, Trans Technology Corp., 8823 North Industrial Rd., Peoria, IL 

61615·1584,309·893-3322 ........................................ C'1814 
t Cable Systems, Inc., 210 Broadway, Everatl, MA 02149, 617-389-7080... C'1826 

Componenl MIg. Svc., Inc., 1 Component Park, W. Bridgewster, MA 02379, 
508-580-0111 .................................................... C'1304 

§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 
94086-4018,408·730-0300 •••••••••••••••••••••••••••••••••••••••• A'1844 

§ Pomona Electronics, 1500 E. 9th St., P.O. Box 2767, Pomona, CA 91766, 
714-623·3463 ............................................... C'1489,17OB 

Advanced Techn. Research Labs., 5645 K General Washington Dr, Alexandria, VA 
22312 ..............•.....................................•.....•..••. 703-750-2920 

t Airtron, Lillon Industries, Inc, 200 E. Hanover Ava, Morris Plains, NJ 07950 
..................................................... , • . .. . . . .. . .. . .. ... 201-539-5500 

t Alpha Products, inc., 5740 Corsa Ave. # 104, Westlake Village, CA 91362 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • .. 818-889-9304 

Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 
t Amphenol RF Operaijons, Amphenol Corporaijon, One Kennedy Avenue, Danbury, CT 

06810 ... .. . • . . . . . . . . . . .. .. . .. .. . . . . .. .. . .. .. .. . . . .. .. .. . . . .. .. . . .. • .. 203-743-9272 
Andrew Corp., 10500 W. 153rd St, Orland PI<., IL 60462 ................. 8CJO.255-1479 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs' 



Cable . Assemblies, Microwave .. 3450 (Cont'd) 
t Applied Engi~ Products, P.o. Box A-D, Amity sta,New.Haven, CT 06525 

............ : •................•..•....•..........•. , ........... ,. " . •.. 203-387-5282 
Capulum Cable Technology, Ltd., 106-195 Stafford Road, Nepean, Ontariq,CANADA 

K2H 9Cl ....... , ............................•...............•....... ,613-726-1966 
Cardinal Control Co, 110 Kensington Ad., Kensington, CT 06037 ....... 203-628-6379 
Coaxitube Corp., 245 Naylor Mill Ad., SaNsbury, MD 21601 .......•....•. 301-546-3911 

§ Concord Electronics Corporation, 30 Great Jones St, New York, NY 10012 
................ (.................................................... 1-212-m-6571 

§t Dyma Engineering, Box 1535, Los Lunas, NM 87031 .•................. 505-885-6700 
Eaton Corp., Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 94086 

· .•............................................•...•................... 406-773-3700 
t Feme Elclms. Corp., ·12-6 Edgeboro Ad., E. Brunswick, NJ 08816 ....... 201-238-1223 
t Flexco Microwave, Inc., P.O. Box 174, Karrville Ad., Port Murray, NJ 07865 

· .... ' . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . . . • . • . . . . . . • . . • . . . . . . . . . . . .. 201-689-3020 
tFM&T Industries,lnc., 145 S. Church St, P.O. Box 204, Sh~ry, PA17361 

...................................•...... ,............................ 717-235-3000 
W. L Gore & Assocs., Inc., 1505 N. Fourth St, P.O. Box 1389, Flagstaff, fl<Z. 86002 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . • . . . . . . . . . . . • • . . . •. . . . .. . . • . . 602-526-1290 
tGSI Corp., 1917 Greenspring Dr, Timonium, MD 21093 ..............•.. 301-252-1768 
§Johnson, E. F., Co, 11095 Viking Dr, Eden Prairie, MN 55344 ........... 612-942-1000 
t Pasternack Enterprises, P.O. Box 16759, Irvine, CA 92713 ....•......... 714-261-1920 
t Precision Tube, Church Ad. & Wissahickon, N. Walas, PA 19454 ..•.. ;.. 215-699-5801 

Aitz Electronics/Aelco, 196 Queen St N., New Dundee, Ont, CANADA NOB 2EO 
.............•..........•............................. '" : ••.....•..... 519-696-2616 

ALC Electronics, Inc, 83 AadIo Cir, Mt Kisco, NY 10549 .....•....•..... 914-241-1334 
SoIHron/Microwave, Sorllron Devicas, Inc., 1177 Blue Heron Blvd., SoIHron PI<., Riviera 

Bch, FL 33404 ............•...........•...•..................•..•.... 305-849-4311 
SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 ... 201-376-1222 
Storm Products Co, 116 Shore Drive, Hinsdale, IL 60521 ....•.......... 3.12-323-9121 
Tevelec, Ltd., 977 Pantera Drive, Mississauga, Ontario, CANADA L4W 2W6 

........................................•..•........................... 416-624-5241 
§t US. Power Converting Company/Aelco, Leonard V. Snow & Assocs., 21517 Ocean, 

Torrance CA 90503 .......•...•.......•.. , ........................... 213-316-9984 
Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 

. 600-638-2048 
§t Western Electronic Products Co., 915-G calle Amanecer, San Clemente, CA 92672 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . • . . • . .. 714-492-4677 
§Wiltron, 490 Jarvis Or, Morgan Hill, CA 95037-2809 .................... 406-776-2000 

Cable Fault Locators-2900 - See Vol. D 

Cable (MIL), Flat-2440 - See Vol. 8 

Cable (MIL), RF-2440 - See Vol. 8 

Cages, Card - See Enclosures, Circuit Board, Module, & 
Relay Mounting (Vol. C) 

Calculators, Electronic, Desk Top-4200 - See Vol. C 

Calc.ulators, Electronic, Hand Held-4200 - See Vol. C 

Calculators, Industria1 Process-4200 - See Vol. C 

Calibration & Instrument Repair Services - See Services, 
Calibration & Instrument Repair (Vol. D) 

Calibrators, Acceleroineter-2900 - See Vol. D 

Calibrators, Attenuation-2900 - See Vol. D 

Calibrators, Automated-2900 - See VQ/. D 

Calibrators, Crystal-2900 - See Vol. D 

Calibrators, Current-2900 - See Vo.l. D 

Calibrators, Fluxmeter-2900 - See Vol. D 

Calibrators, Frequency-2900 - See Vol. D 

Calibrators, LVDT-2900 - See Vol. D 

Calibrators, MagnetiC Field-2900 - See Vol. D 

Calibrators, Meter - See Testers, Meter (Vol. D) 

Calibrators, Oscilloscope-2900 - See Vol. D 

Calibrators, Sound Level-2900 - See Vol. D 

Calibrators, Sweep - See Generators, Sweep (Vol. D) 

Calibrators, Synchro-2900 - See Vol. D 

Calibrators, .Time 8ase-2900 - See Vol. D 

Calibrators, Transducer-2900 - See Vol. D 

Calibrators, Voltage-2900 - See Vol. D 

Calibrators, VSWR-2900 - See Vol. D 

- Calorimeters, Microwave-2900 - See Vol. D 

CAMAC Modules - See Modules, CAMAC (Vol. D) 

Cameras, Data Recording-2325 - See Vol. D 
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Cameras, Digital Image Acquisition-2325 - See Vol. D 

Cameras, Image Converter-1900 - See Vol. D. 

Cameras, Infrared-2325 - See Vol. D 

Cameras, Machine Vision-4100 - See Vol. D 
Cameras,Oscilloscope-2975 - See Vol.D 

Cameras, Television-1900 ...:... See Vol. D 

Cameras, Television, Fiber Optic-1900 - See Vol. D 

Cans & Flat Packs, Integrated Circuit - See Packages, 
Integrated Circuit (Vol. A) 

Cans, Capacitor, Relay, Semiconductor, Transformer, 
etc-2500 - See Vol. C 

CapaCitance Comparators - See Bridges, CapaCitance 
(Vol. D) 

Capacitor Hardware-2800 - See Vol. C 

Capacitor Leakage Indicators - See Testers, CapaCitor 
(Vol. D) 

Capacitor Wafers-1500 
Johanson DielectriCS, 2220 Screenland Dr., Burbank, CA 91505, 8.18-848-4465 

................................................... ; ...... , ...... A-1098 
tTusonlx, Inc., n41 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

85740-7144,602-744-0400 ........................................ A-1181 
tSlanley Electronics, Inc., 10 Ocean Ave., Copiague, NY 11726 .......... 516-842-8866 

Capacitors, Chip (For Microcircuits)-1500 
§ Allen Co., Inc., Rclbert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ....................................... A-1oo7 
tAmerican Technical Ceramics Corporation, 1 Norden La., Huntington Sta., NY 

11746,516-271.Q600 ........................................ A-1oo9-1013 
t Arrnbar Industries, Inc., 139 White Oak Lane, Old Bridge, NJ 08857, 201-679-33n 

................................................................. A-1014 
§t AVX Corporation, Box 867, Myrtle Bch., SC 295n, 603-448-9411 

............................................... A-1023-1024,1026,801009 
Delcap DIY., American Precision Industries, Inc., 270 Quaker Rd., E. Aurora, NY 

14052,716-652-3600 ........................................ A-1073-1075 
§Oelevan Div., American Precision Inds. Inc., 270 Quaker Ad., E. Aurora, NY 14052, 

716-652-3600 .................................................... A-1241 
tElectro-Films, Inc., 111 Gilbane SL, Warwick CentrallndL Pk., Warwick, RI02886, 

401-738-9150 .................................................... A-1933 
§Intemational Components Corp., 105 Maxess Rd., Melville, NY 11747, 

516-293-1500 .................................................... A-1088 
§ m Components, m Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 

714-727-3001 .................................................... A-1093 
ITW Paktron, Div. of illinois Tool Works, P.O. Box 4539, 1205 McConville Rd., 

Lynchburg, VA 24502,804-239-6941 ............................... A-1095 
t Johanson Dielectrics, 2220 Screenland Dr., Burbank, CA 91505, 818-848-4465 

................................................................. A-1098 
§t Kernel Electronics Corporation, Box 5928, Greenville, SC 29606, 603-963-6621 

.••••••••••••••••••••••••••••••.••.••••••••••••••••••••••••• A-1100-1101 
§ KOA Speer ElectroniCS, BoUvar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .................................................... A-1102 
§ Maida Development Co., 20 Ubby SL, Hampton, VA 23663, 604-723-0785 

...................... ...................................... A-1104-1105 
§ Mallory Capacitor Co., Emhart Elctrl.lElctrn. Grp., 3029 E. Washington SL, Dept 

EM, P.O. Box 1284, Indianapolis, IN 46201,317-636-5353 •••••••••••• A-1111 
§ Matsuo ElectroniCS, 2134 Main Street, Suite 200, HUntington Beach, CA 92648, 

714-969-2491 ................................................ A-1116,1118 
Mepco/Centralab, North American Philips Corporation, 4561 ColOrado Blvd., Los 

Angeles, CA 90039, 818-240-4880 ••••••.••• :...................... A-1123 
Mepco/Centralab, North American Philips Corporation, 5900 Australian Avenue, 

W. Palm Bch., FL33407, 305-842-3201 ............................. A-112O 
t Matuehen Capacitors, Inc., 139 White oak Ln., P.O. Box 499, Old Brtdge, NJ 

08857,201-679-3366 ........................................ A-1131-1133 
Mutti Products International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 ............................................. A-1135 
§ Murats Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30060, 

·404-436-1300 ............... , .... ,.......................... A-1136,1139 
§ NEC Electronics, Inc., 401 Elfis Street, Mountain View, CA 94039-7241, 

415-960-6000 ............................................... A-1142-1143 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ................... ;........................... A-175O-1751 
§ Radio Materials Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491 ;1-800-356-9956 •••••••••••••••••••••••••••••••• A-1168-1170 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 ••••••••• ,.................... A-2031 
Sprague-GoOdman Elctms., Inc., 134 FuRon Ave., Garden City Pk., NY 11040, 

516-746-1385 .................................................... A-1174 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 ••••• • • • • • • • • • • • • • • • • • •• A-1179 
§ United Chemi-Con Inc., 8801 W. Higgins Rd., Rosemont, IL 60018, 312-696-2000 

••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••• A-1182-1183 
t U S Microtek Components Corp., Division of Unitrode Corp., 11144 Penrose SL, 

Sun Valley, CA 91352, 818-767-6770 ............................... A-1184 
Alpha Inds., Inc, 20 Sylvan Ad., Woburn, MA 01801 ..................... 617-935-5150 

t Alpha Industries, Inc., 20 Sylvan Ad., Woburn, MA 01601 ................ 617-935-5150 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§t Arco Electronics, 9822 Independence Ave, Chatsworth, CA 91311 ...... 818-882-8707 
§ Baknor Industries LimHed, 2209 Dunwin Drive, Mississauga, ONT, CANADA LSL lXl 

· . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 418-828-2400 
§Cenlre Engineering, 2820 E. College Ave., State College, PA 16801 ..... 814-237-0321 
t,Compex Corp., Taunton Professional Park, 238 Taunton Blvd, Medford, NJ 08055 

· .....•......................•......... , . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-596-9388 
§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

....................................................... 213-699-0918; 8()(}'255-2666 
Comell-Dubilier EIctms., Wayne Interchange, Plaza " Wayne, NJ 07470 

...........•........................................................... 201-258-2000 
Coming Glass Works, Coming Elclms., Houghton Pk., Bldg. A-2, Coming, NY 14830 

· ... . . . . . . . . . ... . . . . .. . .. .. . . . . .. . . . . . . . .. . . . . . . . . . . .•.. . . . . . . .•. . .. . .. 607-974-8725 
§t Delcap, Div. of American Precision Industries, Inc, 274 Sandusky Road, P. O. Box 38, 

Arcade, NY 14009 ................................................... 718-652-3600 
§t Dielectric Labs., Rle. 20 E., Cazenovia, NY 13035 .•..................... 315-655-8710 

tDionics, 65 Rushmore St., Westbury, NY 11590 ......................... 518-997-7474 
§ Dynaplex Inc., Interplex, 12(H2 28th Ave., Flushing, NY 11354 ......... 212-961-6750 
§ Electronic Resources Inc, 568 Weddell Dr, No. 8, Sunnyvale, CA 94089 

....................................................................... 408-745-1420 
§t HiKon Industries, Inc., Subsidiary of Core Industries, 1177 Cattlemen Road, Sarasote, FL 

34232 ................................................................ 813-371-2600 
§t Hybrids International Ltd, Thick Film Division, 311 N. Lindenwood Dr, Olathe, KS 66082 

· ...... ' .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . .. . .. . . . . . . . . .. . .. . .. . 913-764-6400 
§ISKRA Electronics, Inc, 222 Sherwood Ave_ Farmingdale, NY 11735 ..... 518-753-0400; 

8()(}'862-2101 
ITT Components, ITT Corporation, 5 Jenner .s\., Ste. 100, Irvine, CA 92718 

....................................................................... 714-727-3001 
§ Jaro Components, Inc, 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
tKD Components, Inc_ 2710 S. Main St., Santa Ana, CA 92707 ........... 714-545-7108 

§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 
92138-5542 .......................................................... 619-578-2600 

§ Liberty InIl Corp., FIRSTOHM, 2539 237th St., SuHe F, Torrance, CA 90505 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-539-6452 

3M Co_ Tech Ceramic Resources, 3M Center 225-4W, St Paul, MN. 55101 
....................... , ....................•.................. ;....... 617-738-0601 

Mepco/Centralab, North American Philips Corporation, 6071 St Andrews Rd, Columbia, 
SC 29212-3198 ...................................................... 803-772-2500 

Mepco/Centraiab North American Philips Corporation, 7158 Merchant Ave., EI Paso, TX 
79915..... .... ....... . .................................. 915-779-3961 

t Microcap, Inc., A MicroSerni Company, 501 SOuth Andreasen Drive, Escondido, CA 
92025 ................................................................ 619-480-1906 

§t Murata Manufacturing Co_ Ltd., 28-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

National Micronetics, Route 28, West Hurley, NY 12136 ................ 914-338-0333 
NIC Components Corp., 6000 New Horizons Blvd, N. Amityville, NY 11701 

....................................................................... 518-226-7500 
§ Paccom, 3928 148th NE, Redmond, WA 98052 .......... 208-883-92oo;8()(}'428-6254 

Philips Electronics Ltd, E/coma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIB lM8 ...................................................... 418-292-5161 

t Presidio Components, Inc., 7185 Construction Ct., San Diego, CA 92121 
· ...... " . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. .. .. . . . . .. . .. 619-578-9390 

§t Republic Elclms. Corp_ 176 E. 7th St., Paterson, NJ 07524 . . . . . . . . . . . . .. 201-279-0300 
Roederstein Elctrns., Inc., P.O. Box 5588, Statesville, NC 28677 ......... 704-872-8101 
Rogers Corp_ One Technology Dr, Rogers, CT 06263 ..... 203-774-9605 
Serntech, 652 MHchell Rd, Newbury Park, CA 91320 ................... 805-498-2111 

tSFE Technologies, 1501 1st St., San Fernando, CA 91340 ............. 818-365-9411 
Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, Iselin, NJ 

08830 ....................................................•........... 201-321-3400 
§t Sashin Electric Co., Ltd, No. 18-18, 1-Chome Nakamagome, Ota-Ku, Tokyo, JAPAN 

...........................................•........................... (03) 775-2111 
§ Spectrum Contro( Inc., 2185 W. 8th St, Erie, PA 16505 ................. 814-455-0966 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, The CapacHor Group, 267 Lowell Rd, Hudson, NH 03051 
.......................•............................................... 603-881-7200 

§Stetco, Inc, 3344 Schierhom Ct, Franklin Pk, IL 60131 ................. 3'12-671-4208 
Taiyo Yuden (USA) Inc, 714 W. Algonquin Rd, Arlington Heights, IL 60005-4493 

................................................•..•................... 312-364-6104 
§ TansHor Electronics, West Rd, P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 

Texas Instrs., Inc, Box 809086, Dalles, TX 75380 ............. 8()(}'232-3200 (ext 700) 
§ Thomes & Betts Corporation, 1001 Frontier Road, Bridgewater, NJ 08807 

.................................................................. ,.... 201-685-1600 
UnHrode Corp, 580 Pleasant St, Watertown, MA 02172 ........ . .. . . . . .. 617-928-0404 

§t Vitramon NA, P. O. Box 544, Bridgepo~ CT 06601 ..................... 203-268-6261 

CapaCitors, Energy Storage-1500 
t American Technical Ceramics Corporation, 1 Norden La., Huntington Sta., NY 

11746,516-271-9600 ••••••••••••••••••••••.•••••••••••••.•••••.•• A·1009 
§t Component Research Co. Inc., 1655-26 St., Santa Monica, CA 90404, 

213-829-3815 ••••••••.••••••••.•••• A.1031-1034,1038-1043,1046-105O,1052 
§ Cornell-Dubilier Elctrns./Sangarno Weaton Comps. Div., 1605 E. Rodney-French 

Blvd., New BecHord, MA 02741, 617-996-8561 ••••••••••••.•••••••••• A.1070 
CSI Cepacltors, CSI Technologies, 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 ••••••.••.•••••••••••••••.•••••••••••••••.••••.•.••• A.1071 
§ Elpac Components, Elpac Electronics, Inc.,3131 S. Standard Ave., Santa Ana, CA 

92705,714-979-4440 ••.•.••••.••••••.•.•.••••.••••••.•••.••• A·1082-1083 
NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000.................................................... A·1141 
PPD, Inc., 6001 Rasco Ct., Raleigh, NC 27612, 919-781-3955 

••.•••••.•.••••••••••••••••••••••••••.••••••••••••• A·1158,1160-1161,1166 
Aselco, Inc., 429 E. Diamond Ave., SuHe E, GaHharsburg, MD 20877 .... 301-863-1937 
Chicago Condenser Corp, 2900 West Chicago Ave., Chicago, IL 60622 

.. .. . .. . . . . . .. . .. . . . ... . . •• .•. . . . ... . . .. .. .. .. . . . .. . . . . . . .. .•. . .. . . . . .. 312-227-7070 
§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy_ Pico Rivera, CA 90660 

· . • . . • . . . . . . . . . • . . . . . . . . . • . . •• . . . . . . . . . . . . . . . . . . . . . . . . .. 213-699-0918; 1l()(}'255-2666 

Capacitors, Fixed, AC(lncl. Motor Start)-1500 
tCondenser Products 2131 Broad St., Brooksville, FL 34609 •............ 904-796-3561 
§Cornel~Dubilier Elclms., Wayne Interchange, Plaza " Wayne, NJ 07470 

t Del Elctms. Corp., 250 E. Sandford Blvd, Mt Vernon, NY 10550 ........ . 
§ Dynaplex Inc., Interplex, 120-12 28th Ave., Flushihg, NY 11354 ........ . 

§t Electron products, 2084 Central Ave., Duarte, CA 91010 ............... . 
t Elmag Division, Lindgren RF Enclosures, 54 Clark St., Newark, NJ 07104 

201-258-2000 
914-699-2000 
212-961-6750 
818-359-8281 

......................................•................................ 201-481-1600 
High Energy, Inductotherm Industries, Lower Valley Ad, Parkesburg, PA 19365 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-593-2800 
Hipotronics Inc., P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 
Industrial Midwec Capacitor Corp, 4902 Tollview Dr, Rolling Meadows, IL 60008 

....................................................................... 312-577-0120 
§ Jaro Components, Inc, 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

.................................................... ~.................. 305-771-7000 
Marcon America Corp., 310 Era Drive, Northbrook, IL 60062 ............ 312-564-2820 
Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 

....................................................••................. 619-279-5100 
NWL Capacitors, NWL Transformers, 8050 Monetary Dr, Riviera 8ch, FL 33404 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-9009 
Paccom, 3928 148th NE, Redmond, WA 98052 .......... 208-883-9200;800-428-6254 

§ Plastic CapacHors, Inc., 2623 N. Pulaski Rd, ChiCago, IL 60639 ......... 312-489-2229 
ATE Aerovox Inc, 740 Belleville Ave, New Bedford, MA 02745 ......... 617-994-9661 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-339-8900 

§t Sprague Electric Company, The Capacitor Group, 267 LOWell Rd, Hudson, NH 03051 
...................... "'............................................... 603-881-7200 

t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156, Niagara Falls, NY 
14302 .............................. " .. . . . .. . . . . . . . .. . .. ... .. .. . . . . .. 718-278-2000 

tStanley Electronics, Inc., 10 Ocean Ave, Copiague, NY 11726 .......... 518-842-8886 
t Tobe Deutschmann Labs., Inc, 550 Tumpike St., Canton, MA 02021. . .. 617-828-3366 
tTran-Speclra, Inc., Rle. I-Box 27A, Greenfield, TN 38230 ............... 901-235-2218 

Unilator Technical Ceramics Inc., 6290 Sunset Blvd, Ste. 1126, Los Angeles, CA 
90028-8770 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-463-5618 

Capacitors, Fixed, AC (Incl. Motor Start)-1500 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 •••••.•.•.•••••••••••••••••.••••.•.•••• A·,007 
American Shizuki Corporation, 21541 Blythe St., Canoga Pk., CA 91304, 

818-710-8555 ...•.••.•..••••.•....•.•••••••.••...••••.••••••••••• A·1008 
§t Component Research Co. Inc., 1655-26 St., Santa Monica, CA 90404, 

213-829-3615 •.•••••••••• Ao1031-1034,1038-1043,105O,1060-1065,1067-1069 
§ Cornell-Dubiller Elctrns./Sangamo Weston Comps. Div., 1605 E. Rodney-French 

Blvd., New Bedford, MA 02741, 617-.998-8561 ••••••••••••••••••••••. A.,070 
CSI capacitors, CSI TechnologieS, 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 •••.•••.•..•••••.••.•••.••.••..••••••••.••••.••••••• A.1071 
t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt. Vernon, NY 10SSO, 914-699-2000 

•.••.••.••.•••••.•.•..•.••••••••.••••••..•.•••.•••.•.••••••••••.• A·1072 
§ Elpac Components, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 

92705, 714-979-4440 .•••••••.•••••.••••••.•.•••..•.••.•.•.•• A·'082-'083 
§ Illinois Capacitor, Inc., 3757 W. Touhy Ave., Uncolnwood, IL 60645, 312-675-1760 

...••...•.••.•.•.•••••••••••••••.•••••••••••••.•••..•••••••••.•.. A·1087 
§ Inter-Technical Group Inc., WIMA Dlv., One Bridge Street, Irvington, NY 10533, 

914-591-8822 •.•..•..•••••.•••••.•••••••••••••••.••.•••.•.••••.•• A·1089 
Maida Development Co., 20 Ubby St., Hampton, VA 23663, 804-723-0785 

.••.••...•..••.•. ,.......................................... A·'104,1106 
§ Mallory Capacitor Co., Emhart Efctrt'/Elctrn. Grp., 3029 E. Washington St., DepL 

EM, P.O. Box 1284, Indianapolis, IN 46201, 317-636-5353 •••••.••.••• A.,11, 
Mepco/Centralab, North American Philips Corporation, 5900 Australian Avenue, 

W. Palm Bch., FL 33407,305-842-3201 ••••.•.•.•••••.•.•••••••••••• A·112O 
Mepco/Centralab, North American Philips Corporation, 6071 St. Andrews Rd., 

Columbia, SC 29212-3198, 803-n2-2500 ••.••••••.••••.•.•.••.•••.• A·1121 
PPD, Inc., 6001 Resco Ct., 'Raleigh, NC 27612, 919-781-3955 

.•••••.•..•.••..•••..•••.••••..••••••.•.•.•.•••..• A·,158-1,6',1163-,,66 
Seacor, Inc., 123 Woodland Ave, Westwood, NJ 07675, 201-666-5600 •.. A·,17, 
Wesco Electrical Co., 201 Munson St., Greenfield, MA 01301, 413-774-4358 

.•.•.•..•.••..•..•.•••.••••••.••••••.••.•••••••••••••.•••.•••.•.• A·,186 
§t American CapacHor, 2080 Central Ave, Duarte, CA 91010 ............... 818-357-8806 

Aselco, Inc., 429 E. Diamond Ave, SuHe E, Gaithersburg, MD 20877 .... 301-883-1937 
§ Baknor Industries LimHed, 2209 Dunwin Drive, Mississauga, ONT., CANADA L5L lXl 

....................................................................... 418-828-2400 
Baldor Electric Company, P.O. Box 2400, Fort Smith, AR 72902 ......... 501-648-4711 
Cera-Mite Corp_ 1327 Sixth Ave., Grafton, WI 53024 ... 414-377-3500 
Chicago Condenser Corp., 2900 West Chicago Ave, Chicago, IL 60622 

§Cornell-Dubilier Elctrns., Wayne.lnterchange, Plaza " Wayne, NJ 07470 

§Dynaplex Inc., Interplex, 120-12 28th Ave., Flushing, NY 11354 ........ . 
§ Electrocube, 1710 SO. Del Mar Ave_ San Gabriel, CA 91776 ........... . 

§tElectron Products, 2084 Central Ave, Duarte, CA 91010 ............... . 
t Elmag Division, Lindgren RF Enclosures, 54 Clark St., Newark, NJ 07104 

312-227-7070 

201-258-2000 
212-961-6750 
818-573-3300 
818-359-8281 

....................................................................... 201-481-1600 
F-Dyne Elctms, 449 Howard Ave., Bridgeport, CT 06605 ................ 203-367-6431 
ICO-RALL Y Corporation, 2575 E. Bayshore Rd, Palo AKo, CA 94303 .. .. 415-858-9900 
Industrial Midwec CapacHor Corp., 4902 T ollview Dr., Rolling Meadows, IL 60008 

....................................................................... 312-577-0120 
§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 518-753-0400; 

800-862-2101 
§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

· ....................................................... :. . . . . . . . . . . . .. 305-771-7000 
§t National Electronics Corp., 11731 Markon Dr., Garden Grove, CA 92641 

........................................................ 714-892-7749;800-854-2451 
§ Nichicon (America) Corp., 927 E. State Pkwy., Schaumburg, IL 60173 ... 312-843-7500 

NWL Capacitors, NWL Transfonners, 8050 Monetary Dr., Riviera 8ch, FL 33404 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . .. 305-848-9009 

Plastic Capacitors, Inc, 2623 N. Pulaski Rd, Chicago, IL 60639 ......... 312-489-2229 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Capacitors, Fixed, AC(lncl. Motor Start)~1500(Cont'd) PRODUCT INDEX & DIRECTORY 
RQederstein Elctms., Inc., P.O.'Box 5588, Statesville, NC 28677 ...•... ,. 704-872-8101 

§RTE Aerovox Inc., 740~lIevilieAve., New Bedford, MA 02745 .. ,., .... 617-994-9661 
§Shokai Far East, Ud, 280 North Central Ave., Hartsdale, NY 10530 ,. ... 914-681-0700 

§t Sprague Electric Company, PaSsive ComponentS Group, 41 Hampton Rd., P. 0, Box 
9102, Mansfleld, MA 02048-9102,..,.: ,.,.,.,.,.,.,.,..,.,.,.,.;,..,. 617-339-8900 

§t Sprague Electric Company, The Capacitor Group, 267 Lowell Ad., Hudson, NH 03051 
.. ,.: .... , ........ , .. "., ...... , ,.,' .. , ..... , .. , ..... , .. , .•..... , .. , ..• 603-681-7200 

§ Thomson Passive Components Corp, 6203 Varial Ave, Unit A, Woodland Hills, CA 
91367.,..,. ,.,. .. , ,.,..,,.,,.,.,.,,.,,.,,.,..,,.,,,.,,.,,..,.,,.,..,, 818-887-1010 

tTran-$peclra;lnc., Rle, I-Box 27A, Greenfield, TN 36230 .... , ...... ,... 901-235-2218 
US.lnstr, Rentals, 2988 Carnplls Dr, San Mateo, CA 94403 ,."." .•... , 800-824-2873 

Capacitors, Fixed, Air-1500 
t Del Elctms. Corp., 250 E. Sandfprd Blvd" Mt Vernon, NY 10550 . , , .• , .. , 914-699-2000 

HiQh Energy, Inductothenn Industries, Lower Valley Rd., Parkesburg, PA 19365 
....... , ... , .... ,., ....... , .. , , •..•..•........... , .. , •. , .. , ..... , ... ,., 215-593-2800 

§Intemalional Components Corp" 105 Maxess Rd, Melville, NY 11747,,. 516-293-1500 
§Shokai Far East, Lid., 280 North Central Ave., Hartsdale, NY 10530 .,.,. 914-681-0700 

Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281 
215-539-6050 

Capacitors, Fixed, Aluminum Electrolytic-1500 
§ Allen Co., Inc., Robert G., 7267 Coldwater canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ..... _ .. • •. .. .. • .. .. .. • • . • • •• • • .. .. .... A.loo7 
§t Cornell-Dubilier EIctms./Sangarno Wealon Comps. Dlv., 1605 E. Rodney-French 

Blvd., New BacIIord,MA 02741,617-996-8561 •.•••••••••••••• ; •••••• A.l070 
§ Illinois Capacitor, Inc., 3757 W. Touhy Ave" Uncalnwood, IL 60645, 312-675-1760 

............................................................ A·l086-1087 
§ International Components Corp., 105 Max.ss Rd., Melville, NY 11747, 

516-293-1500 .................................................... A.l088 
ISL Products Int'!, Ltd., 235 P,Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A.1094 
§ Maida Davelopment Co., 20 Ubby St., Hampton, VA 23663, 804-723.0785 

................................................................. A·ll06 
§ Mallory Capacitor Co." Emhart EIctrI.lElctrn. Grp., 3029 E. washington St., Dept 

EM, P.O. Box 1284, Indianapolis, IN 46201, 317-1/36-5353 ••••••• A.l109-1110 
MallOry TImers, Emhart EIec.lElctrn. Grp., 3029 E. Washington St.,lndianapoR., 

IN 46201, 317-636-5353 ........................................... A.1113 
Mepco/Centralab, North American Philips Corporation, 5900 Australian Avenue, 

W. Palm Bch., FL 33407,305-842-3201 ............................. A.112O 
§t Mepea/cantralab, North American Philips Corporation, 6071 St. Andrews Rd., 

Columbia, SC 29212-3198, 803-772-2500 •••••.••.•••••••••••••••••• A.1121 
Sprague Electric Company, FlL·MAG Business Unit, 3010 0&1 Sol Blvd., San 

Diego, CA92154-3483, 619-575-9353 .............................. A·2031 
§ United Chemi-Con Inc., 9801 W. Higgins Rd., Rosemont, IL 60018, 312-696-2000 

............................................................ A·1182-1183 
§Air Electro Supply,lnc., 7700 Gloria Ave, Van Nuys, CA 91406 .. ., . ." . ., 213-873-6400; 

818-988-4400 
§t Arro Electronics, 9822 Independence Ave., Chatsworth, CA 91311 , .. ". 818-882-8707 

Aselco, Inc, .429 E Diamond Ave. Sutte E, Gaithersburg, MD 20877 ,," 301-863-1937 
§ Baknor Industries Limited, 2209 Dunwin Drive, Mississauga. ONT., CANADA LSL lXl 

." . .,., . .".,.""."."., . .,.,.".".,.,."., . ."."."."."." .. ". 416-828-2400 
Baldor Electric Company, p,a, Box 2400, Fort Smith, AR 72902 ., .. ,.... 501-646-4711 

§CapacilorTechnology,Irn;, 5015 Speedway Dr, Ft Wayne, IN 46825 . ., 219-484-9054 
§t Components Div, Sangamo Weston, Inc., Box 128, Pickens, SC 29671 .. 803-878-6311 

§Concept Industries, App-Rep,lnc., 3641 San Gabriel River Pkwy, Pice Rivera. CA 90660 
.' .. ,., ... ,.,., .. " ... ,' ..... ,', .. "."."., ... , .. , .. ". 213-699-0918; 8()()'255-2666 

§ Cornell-Dubilier Elctms., Wayne iryterchange, Plaza I, Wayne, NJ 07470 
.. , .... ",.'.,.,'., .. , .. , ... , .. , .. , .. "., ... , ...... , .... ".,., ..... ,.,. 201-256-2000 

§Dynaplex Inc., Interplex, 12(H2 28th Ave. Flushing, NY 11354 .,.,.,.,. 212-961-6750 
Ei North America. 435 E 79th St, New Yorl<, NY 10021 .,., • ., .•. ., . .,,. 212-517-5622 

§Elna Amenca.lnc, 153 E Savarona Way, Carson, CA.90746 .,., . .,.,." 213-327-6090 
ICO-RALL Y Corporation, 2575 E Bayshore Rd., Palo AHo, CA 94303 ' .. , 415-856-9900 
Industrial Midwec Capacitor Corp, 4902 Tollview Dr, Rolling Meadows, IL 60008 

.",.".".".,.,.".".,.".""."."." . ., .. ,.,.".,.,.,."."." .. , 312-577-0120 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

... ,.,.,., ... ,."., ....... , .. , .. ,., .. , .. ,.,,',.,., .. , ... ,., .. , ......... ,. 305-771-7000 
§ Kahgan Electronics Corp. 605 Peninsula Blvd., Hempstead, NY 11550 " 516-538-2300 

LawrenC8'Crow Elctms. Inc., 2100 Stammons, Dallas, TJ( 75207 .".,... 214-749-5440 
§ Liberty IntI, Corp. FIRSTOHM, 2539 237th St, Sutte F, Torrance, CA 90505 

.".,.".",.,.".,.,.".,.,.,.,.,.".".,.".,.,.".",.,.,., . .,.".,. 213-539-6452 
Mallory Components Division, Emhart EIec./Elctm. Grp" 222 Dixon Rd. Weston, OnL 

CANADA M9P 385.,.,."., .,., .. ".".".,.,."." .. ,."., .. .,., . ." 416-244-4239 
§Marcon America Corp, 310 Era Drive, Northbrook, IL 80062 .".".,.,., 312-564-2820 
§ Multi Products International,218 Little Falis Rd., ·P.O, )3ox 238. Cedar Grove, NJ 07009 

"""''''''''''',.".".,.,."."."."., . .".,.,."."., . ." .. ".,.,. 201-239-8183 
§National Electronics Corp. 11731 MarkonDr, Garden Grove, CA 92641 

."., .. " .. , ... ' .... ,., .. ,.".""."., .... ,., .. "',' .. , 714-892-7749;8()()'854-2451 
§ NIC Components Corp, 8000 New Horizons Blvd., N. Amityville, NY 11701 

.•. ''''''''''''''''''.,.,." . .,.".,.""."" •.. , .. ,., . ."." .. "., . ., 516-226-7500 
§ Nichicon (America) Corp.. 927 E State Pkwy. Schaumburg, IL 80173 ... 312-843-7500 
§ NTE Electronics, Inc., 44 Farrand SL Bloomfield, NJ 07003 ,.."., ,.,.,. 201-748-5089 

Philips Electronics Ltd., Elcoma Division, 801 Milner Avenue, Scarborough, ONTARIO, 
CAN. M1B lM8 ., . ., . .,.,."." .,., . .,.,.,.,.,.,.,., . ., . .,., .. .,.,.,. 416-292-5161 

§ Piher International Corp.. 903 Feehanville Dr, Mt Prospect, /L 60056 ,.,.,312-390-6680; 
8()()'323-6693 

Plasticorp, 24105 S, Frampton Ave, Harbor City, CA 90710 .,., .. " ... ,. 213-539-9530 
Roederstein EIctms., Inc, P,O. Box 5588, Statesville, NC 28577 .... : .. ,. 704-672-8101 

t Shogyo International CorP., 287 Northam Blvd., Great Neck, NY 11021 .. , ....• "."., .. 
516-466-0911 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ., . ., 914-681-0700 
§ Siemens Components, Inc., Special Products Div, 186 Wood Ave., Soulh, Iselin, NJ 

08830 ...............•.... , .... , .... , ..... :, .. , ... , ..... ,:.,., .. " .... 201-321-3400 
§Speco Div, Components Specialties, Inc., P.O. Box 624,1172 Ate. 109, Lindenhurst NY 

11757 . .,.,.,.,." ... ,."."."" • .,.,.",.,.".,., .. ,. 516-957-87oo;8()().645-5516 

§tsPrasue Electric Company, Passive Components Group, 41 Hampton Ad., p, O,.Box 
9102, Mansfield. MA 02048-9102., . .,., . ., .. .,., . .,.,.,.,., ...... ., .,617-339-8900 

§t Sprague Electric Company, The Capacilor Group, 267 Lowell Rd., Hudson, NH 03051 
."."., . ." .. " .. ,." . .,., .. " ... ., . ., ... ., ... .",., ... ,." . ., ..... , .. 603-861-7200 

Stetron International, Inc., 90 Broadway, Buffalo, NY 14203 ., .. ., . ., .•.. 716-854-3443 
§ Tansitor ElectroniCS, West Ad., P,O. Box 230, Bennington, VT 05201 .'.. 802-442-5473 
tTran-Spectra. Inc., Rle. 1-Box27A, Greenfield, TN 36230 , .. , .. , ... ,.'.. 901-235-2218 

CapaCitors, Fixed, Ceramic,Disc & Tubular-1500 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ... : ..... ;............................. A.loo7 
AVX Corporation, Box 867, Myrtle Bch., SC 29577, 603-448-9411 ••• Aol023,1025 
Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 

.. • .. • • • .. .. .. .. • .. • • .. .. • • • .. .. • • .. .. .. • • • .. .. • • .. .. .. .. ... A·l028-1029 
Deleap DiY., American Precision Industrlea, Inc., 270 Quaker Rd., E. Aurora, NY 

14052, 716-852-3600 ................................... ;.... A.l073-1075 
t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt Vernon,NY 10SSO, 914-699-2000 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·l072 
Delevan Dlv., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3800 .................................................... A.1241 
§ Illinois Capacitor, Inc., 3757 W. Touhy Ave., Uncalnwood, IL 60645,312-675-1760 

.••••••••.•••••••.•••••.• : ••••••••••••••••••••••••••••••••••••••• A·l087 
§ International Components Corp., 105 Maxess Rd., Melville, NY 11747, 

516-293-1500 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·1088 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 ..................... ;.............................. Aol094 
§t Kernel Electronics Corporation, Box 5928, Greenville, SC 29606, 603-963-6621 

............................................................ A·ll00-ll0l 
§ Maida DevelOpment Co., 20 Ubby St., Hampton, VA 23663, 804-723.0785 

......................................... ,............. A·l103-1105,1954 
§ MalioryCapseilor Co., Emhart ElctrI.!Elctrn. Grp., 3029 E. Washington St., Dept 

EM, P.O. Box 1284, Indianapolis, IN 46201, 317-636-5353 •••••••••••• A.lll1 
Mepea/Centralab, North American PhIlips CorporatIOn, 7158 Merchant Ave.,EI 

Paso, TX 79915, 915-779-3961..................................... A·1124 
t Metuchen Capacitors, Inc., 139 Whita Oak Ln., P.O. Box 499, Old Bridge, NJ 

08857,201-679-3366 •••••••••••••••••••••••••••••••••••••.•• A.1126-113O 
§ Multi Producta International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 ............................................. A.ll35 
§ Mursta Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................. :............................ A.1136-114O 
Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 •••••••••••••••••••••••••••••• A.2031 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

ChuO-ku" Tokyo, JAPAN 103, (03) 278-5111.' ••••••••••••.••••• A.1176-1179 
§t Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

85740-7144, 602-744.0400 •••••••••••••••••••.•••••••••••••••••••• A.1181 
§ Air Electro Supply, Inc. 7700 Gloria Ave., Van Nuys, CA 91406 .. , ... , .. , • 213-873-6400; 

818-988-4400 
§t Arco ElectroniCs, 9822 Independence Ave., Chatsworth, CA 91311 .. , . ., 818-882-8707 

§ Baknor Industries Limited, 2209 Cunwin Drive, Mississauga, ONT. C.a:NADA LSL lXl 
".,.,.,'."."., .. " ..... , ..... , ....•. ,." .. , .. , .. " •.....•. , .•... ,... 416-828-2400 

Centre Engineering, 2820 E. College Ave., Stale Collage, PA 16801 .,... 814-237-0321 
tCera-Mtte Corp" 1327 Sixth Ave" Grafton, WI 53024 " . .,."., . ." ...... ' 414-377-3500 
§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy. Pico Rivera. CA 90660 

., .. , ... ' .. , .. ,."., ... , .. , .. ' ., .. ,.".' ...... " .. '.".,. 213-699-0918; 8()()'255-2686 
Corning Glass Works, Corning Eictms., Houghton PI<., Bldg. A-2, Coming, NY 14830 

."." .. , .. ,." .. , .. "., ... ,." •. ,." .•. , ",""""" .•... , ... , ...•. , .. 607-974-8725 
§ Dynaplex Inc., Interplex, 120-12 28th Ave., Flushing, NY 11354 ... ,..... 212-961-6750 

Ei North America. 435 E 79th SL New Yorl<, NY 10021 .. , .. , .... ', ..... 212-517-5622 
High Energy. In<luctothenn Industries, Lower Valley Ad., Parkesburg, PA 19365 

.. , .. , ... ,." .. ,.,., ... ",., .. , .. , ... ,., ....•.. ,., .. , ...... , ........... 215-593-2800 
ICO-RALLY Corporation, 2575 E Bayshore Rd., Palo Alto, CA 94303 .,.. 415-856-9900 

§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 
.. , ...... ,., .. ".' ... ,.,.,., .. , ... , ..... , .. , .. , .. , ...... , ....•...... , .. 305-771.-7000 

K & M Eleclronics, 221 Interstate Dr. Dock No. 3, W. Springfield, MA 01089 
." ... ,.', .. ,.,'.',.,.,.,.", .. ,."."." .. , .. , ......... , .... '., ... ,.". 413-781-1350 

t KD Components, Inc., 2710 S, Main SL Santa Ana. CA 9270'"1 ..... ".... 714-545-7108 
Lawrence-Crow Elctrns.lnc., 2100 Sternmons, Dallas, TX 75207 .•.... ,. 214-749-5440 

§ Liberty InIL Corp, FIRSTOHM, 2539 237th St, SuHe F, Torrance, CA 90505 
.. "., ... ,.,',., ..... , ... ,., ...... , .. , ..... " .. , .. , .• , •. , ....•. , •.... ,. 213-539-6452 

Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles. CA 90039.,.,.,., ... ,."., .. .".".".".,.,.,." ... , • ., .. ,. 818-240-4880 

§ Murata Manulacturin,9 Co., Ltd., 26-10-2-chom&-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .,.,.,., .. "." .. , ..... ,." .. , .. ,,: .......... , .. , ... :."., ... ., •.• 075-951-9111 

§ National Electronics Corp, 11731 Matkon Dr. Garden Grove, CA 92641 
, .. , ... ,.".,;." .... , .. " .. ,.,.,. ... , ...... , .. , .. , ..... 71 ""892-7749;aoo-854-2451 

§ NIC Components Corp, 8000 New HOrizons Blvd., N, Amityville, NY 11701 
"., ...... ,."." .. ,.,', ......•. , •. ,." •.... , .......•.... , ....•......• , 516-226-7500 

tOxley, Inc., 25 Business Pk. Dr" P,O. Box 814, Branford, CT 06405 ...... 203-488-1033 
§ Piher Internalional Corp.. 903 Feehanville Dr. Mt Prospect, IL 80056 , •. ,.312-390-6680; 

800-323-6693 
§t Republic Elctrns, Corp.. 176 E 7th St, Paterson, NJ 07524 .. , ,.,., ... ." 201-279-0300 

Roederstein Elctrns. Inc., P.O. Box 5568, Statesville, NC 28677 .. , .. , •. , 704-672-8101 
Serntech. 652 Mttchell Rd., Newbury Park, CA 91320 , ......•....... , .. , 805-498-2111 
SFE Technologies, 1501 1st St, San Femando, CA 91340 ....... .,.,.,. 818-365-9411 

t Shogyo International Corp.. 287 Northern Blvd., Great Neck, NY 11021 .....•..•. , .• , .. , 
516-466-0911 

§ Shokai Far East, Lid, 280 North Central Ave. Hartsdale, NY 10530 .,... 914-681-0700 
§ Siemens Components, Inc., Special Products Div., 186 Wood Ave., South, Iselin, NJ 

08830 .. ,., •. ,. , •. ".,' .•... ' ,." .. , .. ,., .... ,." .. ,' ..... , ....•....... 201-321-3400 
Spectrum Contro~ Inc., 2185 W. 8th St, Erie, PA 16505 ., .. ,., .... ,..,., 814-455-0966 
Sprague Electric Company, The Capacitor Group, 267 Lowell Rd., Hudson, NH 03051 

., .... ,.'."." ... ." ... , .. , ........ , .. , ... , .. , .. , ... .",., ....... ."., 603-881-7200 
§Stetco, Inc., 3344 Schierhom Ct, Franklin PI<.,/L 60131 ., ......... ,." .. 312-671-4208 

Stetron Inlernationa~ Inc. 90 Broadway, Buffalo, NY 14203 .... , .. ,..... 716-854-3443 

§-Product sold through distributors t-Productmeets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Taiyo Yuden (USA) Inc., 714 W. Algonquin Rd, Arlington Heights, IL 60005-4493 

....................................................................... 312-364-6104 
§ Thomson Passive Components Corp., 6203 Varial Ave., Unit A, Woodland Hills, CA 

91367 .......... , ........................ ,.""".,' ... ,'".,"""',' 818-887-1010 
§ TRW Capacftor Div, 301 West '0' St, Ogallala, NE 69153 308-284-3611 

Unilator Technical Ceramics Inc., 6290 Sunset Blvd., Ste, 1126, Los Angeles CA 
90028-8770 ....... , .. , ............ , .. , ..... ".,'" .. ,','".".,',.,., 213-463-5618 

Capacitors, Fixed,Ceramic, Monolithic-1500 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ....................................... A-l007 
t American Technical Ceramics Corporation, 1 Norden La., Huntington sta., NY 

11746,516-271-9600 ................................... A-l009,1011-1013 
t Armbar Industries, Inc., 139 White Oak Lane, Old Bridge, NJ 08857, 201-679-3377 

................................................................. A-l014 
§t AVX Corporation. Box 867, Myrtle Bch., SC 29577. 803-448-9411 ••• A-l023-1024 

Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701.814-362-5700 
............................................................ A-l028-1029 

Delcap Dlv., American Preciiion Induatrles, Inc., 270 Quaker Rd., E. Aurora, NY 
14052,716-652-3600 ........................................ A-l074-1075 

§ Delevan Dlv., American Precision Inds. Inc., 270 Quakar Rd., E. Aurora, NY 14052, 
716-652-3600 .................................................... A'1241 

International Components Corp., 105 Maxess Rd., Melville, NY 11747, 
516-293-1500 .................................................... A-1088 

Johanson Dielectrics, 2220 Screenland Dr., Burbank, CA 91505, 818-848-4465 
................................................................. A-l098 

§t Kemat Electronics Corporation, Box 5928, Greenville, SC 29606, 803-963-6621 
................... .................................. .•••••• A-ll00-1101 

§ Maida Development Co., 20 Ubby St., Hampton, VA 23663, 804-723"()785 
................................................................. A-ll04 

§ Mellory Cepacitor Co., Emhart Elctrl.!Elctrn. Grp., 3029 E. Washington St., Dept 
EM, P.O. Box 1284,lndlanapolis,IN 46201, 317-636-5353 ••.••••••.•• A-l111 

Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles, CA 90039, 818-240-4880 ................................. A-1123 

Mepco/Centralab, North American Phllipa Corporation, 7158 Merchant Ave., EI 
Paso, TX 79915, 915-779-3961 • . • . • • . • . • . .. .. .. .. . • .. .. . .. . • . • .. • .• A-1124 

t Metuchen Capacitors, Inc., 139 White Oak Ln., P.O. Box 499, Old Bridge, NJ 
08857,201-679-3366 ........................................ A-1126-1133 

§ MuHi Products International, 218 uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009,201-239-8183 ............................................. A-1135 

§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .......................................... A-1136,ll38-114O 

§ Radio Materials Corp., P. O. Box 339, Attica, IN 47918, 
317-762-2491;1-800-356-9956 •••••••••••• "................... A-1168,117O 

Sprague Electric Company, AL-MAG Business Unit, 3010 Del Sol Blvd., San 
Diego, CA 92154-3483, 619-575-9,353 .............................. A-2031 

§TDK Corporation, Electronic Components & Meterial, 13-1, Nlhonbashi,l-Chome, 
Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 .••.•••••.••.•...•. A-1176-1179 

t U S Mlcrotek Components Corp., Division 01 Unitrode Corp., 11144 Penrose St., 
Sun Valley, CA 91352,818-767-6770 ............................... A-1184 

§ Air Electro Supply, Inc, 7700 Gloria Ave., Van Nuys, CA 91406 ........... 213-873-6400; 
818-988-4400 

§t Arco Electronics, 9822 Independence Ave., Chatsworth, CA 91311 ...... 818-882-8707 
t Assembly SpecialiSts, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 
§ Baknor Industries LimHed 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L lX1 

.. ... . .. . . .. .. . . . .. . .. . . . . . . . . . .. .. . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . ... 418-828-2400 
§Centre Engineering, 2820 E College Ave., State College, PA 16801 ..... 814-237-<>321 
§ Concept Industries App-Rep, Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

................ : ......................... " . .. . . . . . . . .. 213-699-0918; 800-255-2666 
Coming Glass Worl<s, Coming Elctms., Houghton PI<, Bldg. A-2, Corning, NY 14830 

....................................................................... 607-974-8725 
§Dynaplex Inc., Interplex. 120-12 28th Ave, Flushing, NY 11354 ......... 212-961-6750 

ICQ-RALL Y Corporation, 2575 E Bayshore Rd., Palo ARo, CA 94303 . . .. 415-856-9900 
§ISKAA Electronics, Inc, 222 Sherwood Ave, Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
K & M Electronics, 221 Interstate Dr, Dock No.3, W. Springfield, MA 01089 

,...................................................................... 413-781-1350 
t KD Components, Inc. 2710 S. Main St, Santa Ana, CA 92707 ........... 714-545-7108 

§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 
92138-5542 ........................................................ .. 619-576-2600 

§ Liberty Inll. Corp, FIRSTOHM, 2539 237th St, SuHe F, Torrance, CA 90505 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-539-6452 

t Microcap, Inc., A MicroSemi Company, 501 South Andreasen Drive, Escondido, CA 
92025................................................................ 619-480-1906 

§ Murata Manufacturing Co, Ltd, 2s-'10-2-chom&-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

§ National Electronics Corp., 11731 Markon Dr. Garden Grove, CA 92641 
.......................................................• 714-892-7749;800-854-2451 

§ NIC Components Corp, 6000 New Horizons Blvd., N. Amilyville, NY 11701 
................................. ;..................................... 516-226-7500 

§ Paccom, 3928 148th NE, Redmond, WA 98052 .......... 206-883-9200;800-426-6254 
§ Piher International Corp., 903 Feehanville Dr, Mt Prospect, IL 60056 ..... 312-390-6680; 

800-323-8893 
tPresidio Components, Inc, 7185 Construction Ct, San Diego, CA 92121 

.........................................•................•............ 619-578-9390 
§t Republic Elctms. Corp., 176 E. 7th SL Paterson, NJ 07524 .............. 201-279-0300 

Rogers Corporation, Circuft Components Div., 2400 S. RooseveR St, Tempe, AZ 85282 
...............•...................•.....•.............•............... 602-967-0624 

§t Semtech, 652 Mitchell Rd., Newbury Park, CA 91320 .................... 805-498-2111 
§tSFE Technologies 1501 1st St, San Fernando, CA 91340 .............. 818-365-9411 

t Shogyo International Corp, 287 Northern Blvd., Great Neck, NY 11021 ..•......•..•..•. 
516-466-0911 

§Shokai Far East, Ltd., 280 North Central Ave" Hartsdale, NY 10530 ;.... 914-681-0700 

Capacitors, Fixed, Feedthru~1500 
§ Siemens Components, Inc., Special Products Div, 186 Wood Ave, South, Iselin, NJ 

08830 ......................... :...................................... 201-321-3400 
§t Spectrum Control, Inc., 2185 W. 8th St, Erie, PA 16505 ................. 814-455-0966 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. ~x 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
§t Sprague Electric Company. The CapacHor Group, 267 Lowell Rd., Hudson, NH 03051 

....................................................................... 603-881-7200 
§Stetco, Inc., 3344 Schierhom Ct, Franklin PI<, IL 60131 ................. 312-671-4208 
§ Tansitor Electronics, West Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
§ Thomson Passive Components Corp, 6203 Variel Ave., UnH A, Woodland Hills, CA 

91367 ................................................................ 818-887-1010 
Unilator Technical Ceramics Inc., 6290 Sunset Blvd., Ste. 1126, Los Angeles CA 

90028-8770 ... . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . .. . . . . .. . .. .. . . . .. . . . . .. 213-463-5618 
§t Vitrarnon NA, P. O. Box 544, Bridgeport. CT 06601 ...................... 203-268-6261 

CapaCitors, Fixed, Feedthru-1500 / 
t American Technical Ceramics Corporation, 1 Norden L.a., Huntington sta., NY 

11746,516-271-9600 ........................................ A-l009,1011 
t Armbar Induatrles, Inc., 139 White Oak Lane, Old Bridge, NJ 08857, 201-679-3377 

................................................................. A-l014 
§t AVX Corporation, Box 867, Myrtle Bch., SC 29577, 803-448-9411 •..•••• A-l023 

Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
.................... ........................................ A-l028-1029 

§t Component Research Co. Inc., 1655-26 St., Santa Monica, CA 90404, 
213-829-3615 
• •.••.••.•• A-l031-1034,1042-1044, 1046,1048-1049, 1058,1060-1081,1063, 1066, 

1088-1069 
§ Cornell-Dubilier Elctrns./Sangamo Weston Comps. Div., 1805 E. Rodney-French 

Blvd., New Badlord, MA 02741, 617-996-8561 •••••••••••••••• ,...... A-l070 
§ Elpac Components, Elpac Electronics, Inc., 3131 S. standard Ave., Sants Ana, CA 

92705, 714-979-4440 ........................................ A-l082-1083 
§ Intamational Components Corp., 105 Mexesa Rd., Melville, NY 11747, 

516-293-1500 .................................................... A-l088 
§ ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A-l094 
Johanson Dielectrics, 2220 Screenland Dr., Burbank, CA 91505,818-848-4465 

................................................................. A-l098 
§ Maida Development Co., 20 Ubby St., Hampton, VA 23663, 804-723''()785 

............. ............................................... A-l103-1105 
t Metuchen Capacitors, Inc., 139 White Oak Ln., P.O. Box 499, Old Bridge, NJ 

08857,201-679-3366 ................................... Ao ll29-113O,1672 
t Oxley, Inc., 25 Business Pic. Dr., P.O. Box 814, Branford, CT 06405, 203-488-1033 

................................................................. A-l677 
Penstock Engineering Labs., Penatock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408-730''()300 ........................................ A-l844 
§ Pomona ElectroniCS, 1500 E. 9th St., P.O. Box 2767, Pomona, CA 91766, 

714-623-3463 .......................... ,.................... C-1489,1108 
Radio Materials Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 ..................................... A-l168 
Seacor, Inc., 12,3 Woodland Ave, Weatwood, NJ 07675, 201-666-5600 ••• A-1171 
Sp'!l9ue Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483,619-575-9353 ••••••••.••••••••••••••••••••• A-2031 
§ TDK Corporation, Electronic Components & Meterial, 13-1, Nlhonbashl, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111. • • • • • • • • • . • • • • • • • • • • • •• A-1179 
§t TUSC/hIX, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

8574O-7144,602-744''()400 ........................................ A-1181 
t US Microtek Components Corp., Division 01 Unltroda Corp., 11144 Penrose St., 

Sun Valley, CA 91352, 818-767-6770 ............................... A-ll84 
Wesco Electrical Co., 201 Munson St., Greenfield, MA 01301, 413~774-4358 

................................................................. A-1186 
§t American Capacitor, 2080 Central Ave, Duarte, CA 91010 ............... 818-357-8806 
§tCapcon, Inc., 147 West 25th Street, New York, NY 10001 ............... 212-243-6275 

Captor Corp, 5040 S. County Rd (25A), Tipp City, OH 45371 ........... 513-887-8464 
t Chicago Condenser Corp., 2900 West Chicago Ave., Chicago, IL 60622 

....................................................................... 312-227-7070 
t Circle ElectroniCS, A Division of F-Dyne Elctms., 3501 Electronics Way, W. Palm Beach, 

FL 33407 ............................................................ 306-844-1310 
Compac, 1320-13 Lincoln Ave. Holbrook, NY 11741 .................... 516-585-3400 

§Cornell-DubilierElctrns., Wayne Interchange, Plaza I, Wayne, NJ 07470 
.. . .. .. . .. . .. . . . . . . . .. .. . . . .. . . . . . . . . . . .. .. . . .. . . .. . . . .. . .. .. .. . .. .. . .. 201-256-2000 

tDynarnic Air Engrg., Inc., 620 E Dyer Rd., Santa Ana, CA 92706-5697 ... 714-54Q-tooo 
§ElectrocUbe, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 818-573-3300 
§ Electronic Resources Inc., 568 Weddell Dr, No.8, Sunnyvale, CA 94089 

.......... , ............................................................ 408-745-1420 
§t Electron Products, 2084 Central Ave., Duarte, CA 91010 ................ 818-359-8281 

t Elmag Division, Lindgren RF Enclosures 54 Clark SL Newark, NJ 07104 
...............................................• '....................... 201-481-1600 

t F-Dyne Elctrns., 449 Howard Ave., Bridgeport, CT 06805 ................ 203-367-6431 
t Fittron Co, Inc., SUb. 01 ARX Inc., 148-E Sweet Hollow Rd., Old Bethpage, NY 11804 

.......•...........................•.........•...........•............. 516-752-1144 
t FL Jennings, FL Inds., 970 McLaughlin Ave., San Jose, CA 95122-2696 

· . .. .. . .. .. . .. . .. . .. . . . . . . .. .. . .. .. .. .. .. . . .. .. .. . . . . . .. . .. .. .. . . . . . .. . 408-292-4025 
t Genisco Technology Corp., FiRers Div, 18435 Susana Rd, Rancho Dominguez. CA 

90221 .................................•.....................•........ 213-537-4750 
§ High Energy, Inductolherm Industries, Lower Valley Rd., Parkesburg, PA 19365 

· . .. . . . .. .. . .. .. . . . . . .. .. .. .. . . . .. .. .. . .. .. .. . . . . .. . .. .. .. . .. . . . .. .. ... 215-593-2800 
ICQ-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Alto, CA 94303 . . .. 415-856-9900 
Industrial Midwec Capacitor Corp, 4902 Tollview Dr, Rolling MeadoWs, IL 60008 

....................................................................... 312-577-0120 
§t Kyocera Northwest, Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .......................................................... 619-576-2800 
§t Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 

· .............................•..................•.• ; . . • . . . . . . . . . . . . . . . 404-436-1300 
§ Murata Manufacturing Co., Ltd., 26-1 0-2-chDme-Tenjin, Nagaoka-Kyo-Shl, Kyoto. JAPAN 

617 .............................................................. ; ... 075-951-9111 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Capacitors, Fixed, Feedthru-1500 (Cont'd) 

Presidio Cori1ponents, Inc.. 7185 Construction Ct, San Diego, CA 92121 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . • . . . . . . . . . .. 619-578-9390 

tRFI Corporation, 100 E. Pine Aire Dr. Bay Shore, NY 11706 ............ 518-231-6400 
t Rtron Corp. 7324 Lawndale, Skokie,IL 60076 .......................... 312-679-7180 
tS & EI Manufacturing, Box 832, Northridge, CA 91324 .................. 818-349-4111 
tSFE Technologies. 1501 1st SI.. San Fernando. CA 91340 ....... ,...... 818,365-9411 
§Shokai Far East. Ltd.. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
t Sou1hIlm Electrol')ics, F-Dyne, 726 So. 'Flower SI.. Ilurbank, CA 91502 .. . 818-845-2458 

§t Spectrum Contro~ Inc.. 2185 W. 8th St. Erie. PA 16505 .•............... 814-4!j5-0966 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Ad.. P. O. Box 

9102, Mansfield. MA 02048-9102 ..................................... 617-339-8900 
§t Sprague Electric Company, The Capacitor Group, 267 Low~I.Rd.. HudSon, NH03051 

.... '" ........... , .. . .. .. . . ...... .... . . . .. . .. .. ... . . . . . . . .. . . . . .. . .. ... 603-881-7200 
Standard Condenser Corp., 1065 W. Addison St, Chicago.lL 60613..... 312-327-5440 

§Sletco, Inc., 3344 Schierhom Ct, Franklin PI<, IL 60131 ................. 312-671-4208 
§Tokin America, Inc.. 155 Nicholson Ln,95134, CA95131 ............... 408-432-8020 

Unilator Technical Ceramics Inc.. 6290 Sunset Blvd.. Sle. 1126, Los AngeIes,CA 
90028-8770 .......................................................... 213-463-5618 

§t West-Cap Arizona, Sub. of SFE Technologies, 2201 East Elvira Road, Tucson, AZ 85706 
........•.....•........................•............................... 602-294-2646 

Capacitors, Fixed, Film, Metallized & Nonmetallized-
1500 

§ Allen CO., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 ••••••••••••••••••••••••••••••.•••••••• A.l007 

American Shlzukl Corporation, 21541 Blythe St, Canoga Pk., CA 91304, 
818-710-8555 ............................ , ........... ,.. .. . .. .... A.l008 

AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800'372-2447;ln 
canada:1-800-553-2448 • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A.l015-1022 

§t Component Raaearch Co. Inc., 1655-26 St, Santa Monica, CA 90404, 
213-829-3615 ....................................... ; ....... A.l031-1069 

§t CorneIl-Dubill8r EIctma./Sangarno Weston Comps. Div., 1605 E. Rodney-French 
Blvd., New Badford, MA 02741,617,"6-8561 ....................... A.l070 

CSI capacitors, CSI Tachnologles, 810 Rancheros Dr., San Marcos, CA 92069, 
619-747-4000 .................................................... A.l071 

t Del EIctma. Corp., 250 E. Sandford Blvd., ML Vernon, NY 10550, 914-699-2000 
••••••••••••••••••.•.•••••••••••••••••••••••••••••••••••••••••••• A·l072 

Eichholf Elactronlcs, 205 Haller!e Rd., Warwick, RI 02886, 401-738-1440 •••••• 
A·1651 

§t Electronic Concepts, Inc., Box 1278, Eatontown, NJ 07724, 201-542-7880 
•••••••••••••• ; •••••••••••••••••••••••••••••• , •.••••••.•••• ; A·l076-1081 

§ Elpac Componenta, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 
92705,714-979-4440 ........................................ A·l082-1083 

§ Evox, Inc., 100 Tri State International, Uncolnahlre, IL 60015, 312-948-9511 
•••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••• A·1084 

§ tninois capacitor, Inc., 3757 W. Touhy Ave., Uncolnwood, IL 60645, 312-675-1760 
•••••••••••••••••••••••••••••••••••.••.••••••••••••••••.••••••.•• A'1087 

§ International Components Corp., 105 Maxess Rd., Melville, NY 11747, 
516-293-1500 .................................................... A.1088 

§ Inter-Technical Group Inc., WIMA Dlv., One Bridge Street, irvington, NY 10533, 
914-591-8822' • • • • • • •• • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A.l089 

§ ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-937-3475 ,................................................... A.l094 

ITT Componenta, ITT Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 
7~4-727-3001 .................................................... A.1092 

§ ITW Paktron, Div. of illinois Tool Works, P.O. Box 4539, 1205 McConville Rd., 
Lynchburg, VA 24502, 804-239-6941 •••••••••••.••.••••••••••• A.l095-1097 

§t Kernet Electronics Corporation, Box 5928, Greenville, SC 29606, 803-963-6621 
............................................................ A·ll00-l101 

§ MaIda Development Co., 20 Ubby St, Hampton, VA 23663, 804-723-0785 
••••••••••••••••••••••••••••••••••••••••••• , •••.••••••••••••••••• A·l108 

§ Mallory Capacitor Co., Emhart Elctrl.!Elclm. Grp., 3029 E. Washington St, Dept. 
EM, P.O. Box 1284,lndlanapo6s, IN 46201, 317-636-5353 ••••••• A.ll08,1111 

Matsuo ElectroniCS, 2134 Main S1reet, Suite 200, Huntington Baach, CA 92648, 
714-969-2491 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.1119 

§ Mepco/cantralab, North American PhlHpa Corporation, 6071 St Andrews Rd., 
Columbia, SC 29212~198, 803-772-2500 ••••••••••••••••••••••••••• A.1122 

§t Nytronlcs Componenta Grp., Inc., 700 Orange St, Dertlngton, SC 29532, 
803-393-5421 ............................................... A.1144-1153 

PPD, Inc., 6001 Rasco Ct., Raleigh; NC 27612, 919-781-3955 •••••• A.1158-1166 
Saacor, Inc., 123 Woodland Ave, Westwood, NJ 07675, 2010.&66-5600 .,. A.1171 

§ Shokal Far East, Ltd., 280 North cantral Ave., Hartsdale, NY 10530, 914-681.0700 
••••••••••••••••••••••• : ••.•••••••••••••••••••••••••••••••••••••• 001053 

§ Siemens Componenta, Inc., Special Products Dlv., 186 Wood Ave., South, Iselin, 
NJ 08830, 201-321-3400 ••••.•••••••••••• '......................... A·1173 

Sprague Elactrtc Company, F1L-MAG Bualnesa Unit, 3010 Del Sol Blvd., San 
Diego, CA 92154-3483, 619-575-9353 .............................. A.2031 

Tattax Instrumenta,lnc., P.O. Box 281, Fairview Village, PA 19409.0281, 
215-539-6050 ............................... ,.................... 001326 

tWesco Elactrical Co.; 201 Munson St, Greenfield, MA 01301, 413-774-4358 
•••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••• A·1186-1191 

§t American Capacitor, 2080 Central Ave, Duarte, CA 91010 .• ,. . • . . . . . . . .. 818-357-8806 
§ Arco Electronics, 9822 Independence Ave. Chatsworth, CA 91311 ...... 818-882-8707 

Aselco, Inc, 429 E Diamond Ave. Suite E Gaithersburg, MD 20877 .... 301-863-1937 
t Axel EIctrns".General Signal Corp., 134-20 Jamaica Ave. Jamaica, NY 11418 

••••••••••••••••• < ••• :................................................. 718-291-3900 
§ Baknor Industries Limiled, 2209 Dunwin Drive, Mississauga, ONT., CANADA L5L 1 X 1 

............................................................... :. . . .. .. 416-828-2400 
§ Bishop Electronics Corp., 3729 San Gabriel River Pkwy, Pico Rivera, CA 90660 

.......•....•.••.....•.•...•......•........•..•...•..... 213-695-0446;213-692-9391 
tCapco, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 

§tCapcon, Inc., 147 West 25th Stree\ New York, NY 10001 ............... 212-243-6275 
Captor Corp., 5040 S. County Ad. (25A), TIPI' City, OH 45371 ......•.... 513-867-8484 
Chicago Condenser Corp., 2900 West Chicago Ave. Chicago, IL 60622 

312-227-7070 

PRODUCT INDEX & DIRECTORY 
§t Circle Electronics, A Division of F-Dyne EIctms., 3501 Electronics Way, W. Palm Beach. 

FL 33407 ............................................................ 305-844-1310 
§ Concept Industries, App.Rep, Inc., 3641 San Gabriel River Pkwy. Pico Rivera, CA 90860 

................... , ................................. , .. 213-699-0918; 800-255-2688 
tCondenser Products: 2131 Broad SI.. BrOoksvIlle, FL 34609 ............. 9Q4..798-3561 
§CorneI~Dubitier EIctms., Wayna Interchange, PIeZB 1, Wayne. NJ 07470 

............ , ....•..•. : •..••.•....•. , . .. ..•. ..•••..•. . ••..•..•.••. .•..• 201-258-2000 
§ Custom Electronics, Browne St. Oneonta, NY 13820 .•.. ;..... . . . . . . . • . • 807-432-3880 

Dow Switch, Screenprint/Dow. 271 Ballarovale St, P.O. Box 1332, Wilmington. MA 
01887 ...................................................... , ........... 617-935-6395 

§Dynaplex Inc., Interplex, 120.12 28th Ave. Flushing, NY 11354 •..•...•. 212-961-6750 
§ Electrocube, 1710 So. Del Mar Ave. San Gabriel, CA 91776 ...•..•. , •• , 818-573-3300 

Electronic Filrn Capacitors, Inc. Reidville Industrial PI<, 41 Interstale Ln, Waterbury, CT 
06705 ................................................................ 203-755-5629 

§t Electron Products, 2084 Central Ave. Duarte, CA 91010 ••..•..••.••.••. 818-359-8281 
t Elrnag Division, Undgren RF EncloSures, 54 Clark St. New8lk, NJ 07104 

....................................................................... 201-481-1600 
t F-Dyna EIctrns., 449 Howard Ave. Bridgeport, CT 06605 .......... . . . . • . 203-367-8431 
t Fittron eo.. Inc.. Sub. of ARX Inc.. 148-E Sweet Hollow Ad.. Old Bethpage, NY 11804 

· ............... , .............. " •.•........•.. , .•.•• ,.. .• . •• .•.•.•... .• 516-752-1144 
§GC-ThoI1l8n, 1801 Morgan St. P.O. Box 1209, Rockford, IL 61105-1209 

· . . . .. ... .. . . . .. .. . . . .•. . .. . . . . .•.•.. .. . ••.•. ..•.. .•. ••..••.•..•.• .•..• 815-968-9661 
iCO-RALL Y Corporation, 2575 E. Bayshore Ad.. Palo Alto, CA 94303 • . .. 415-856-9900 
Industrial Mldwec Capacitor Corp., 4902 ToIlview Dr, RoIHng Meadows, IL 60008 

........ ; ................................................ ; ............... 312-577-0120 
IriterelJctronics Corp., Interelectronics P8Ik, 550 U.s. Ate. 303, Congers. NY 10920 

.. . . .. . .. . .. . .. . . . . .. . . . . .. .. .. . • .. •. . .. . . . . .. .. .. . .. .. .. .. . .. . . .. . .... 914-aa-a000 
§ ISKRA Electronics, Inc., 222 Sherwood Ave. Famlingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
ITT Components, ITT Corporation, 5 Jenner .st, S1e. 100, Irvine, CA 92718 

....................................................................... 714-727-3001 
§Jaro Components, Inc., 5549 Powerline Rd.,Ft Lauderdale, FL 33309-2883 

.....................................•............•..•..•..•........•.. 305-771-7000 
§ Kahgan Electronics Corp., 605 Peninsula Blvd.. Hempstead, NY 11550.. 516-538-2300 

Lawrence-Crow Eictrns. Inc., 2100 S1ernmons, Delles, TX 75207 ........ 214-749-5440 
Lectrohm Dlv. of Capco, Inc., Box 1028, Grand JUnction,.CO 81502 ..••. 303-243-8480 

§ Liberty Intl Corp. FIRSTOHM, 2539 237th SI.. SuRe F, Torrance, CA 90505 
· . . . . .. .. .. . .. ... .. . . .. .. . . . . .. .. . .. . .. . .. .... .. .. .. .. .. .. . . • . .. .. .. .. . 213-539-6452 

Marcon America Corp, 310 Era Drive, Northbrook, IL 60062 ...••..•.... 312-584-2820 
Maxwell Laboratories. 8888 Balboa Avenue, San Diego, CA 92123-1506 ' 

...................................................................... .619-279-5100 
McGill Manufacturing Co, Inc. 909 North Lafayette Street, Valparaiso, IN 48383 

•.... , .....................•.. , ..........•............••.••.••.. ,. . .. .. 219-465-2200 
§ National Electronics Corp. 11731 Markon Dr. Garden Grove, CA 92641 

....................•..•..•.....•...•.• ,. .. .•.•. . . . .. ..• 714-892-7749;800-854-2451 
§ NedCO Electronics, Inc., 6216 Oakton SI.. Morton Grove, IL 60053 ....... 312-966-8000 
§ NIC Components Corp. 6000 New Horizons Blvd.. N. Amityville, NY 11701 

.•..................•......•..•..•.....•...............•..•..••........ 516-226-7500 
§Nichicon (America) Corp., 927 E. Slate Pkwy. Schaumburg, IL 80173 ... 312-843-7500 

Noble USA, Inc. 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
NWL C8pacKors, NWL Transformers, 8050 Monetary Dr. Riviera Bch, FL 33404 

· .. . .. .. .. . .. . .. . .. . .. . .. . . .. . .. . .. .... .. . .. .. . • .. .. • • . .. . • .. . . . .. • .. .. 305-848-9009 
Philips Electronics Ltd., Eicoma Division, 601 Milner Avenue. Scarborough, ONTARIO, 

CAN. MIB lM8 ......................•...... ,........................ 416-292-5161 
§tPlastic Capacitors, Inc., 2623 N. Pulaski Rd.. Chicago, IL 60639 ......... 312-489-2229 

tRFI Corporation, 100 E. Pine.Aire Dr. Bay Shore, NY 11706 ............ 518-231-6400 
Roederstein Elctms., Inc., P.O. Box 5588, S1etesville,' NC 28677 . . . . . . . . • • 704-872-8101 
Rogers Corp., One Technology Dr, Rogers, CT 06263 •.....••..•....•.. 203-774-9605 

§ ATE Aerovox Inc., 740 Belleville Ave. New Bedford, MA 02745 ... ,..... 617-994-9861 
t S & EI Manufacturing, Box 832, Northridge, CA 91324 .................. 818-349-4111 

§tSFETechnologies, 1501 1st St, San Fernando. CA 91340 .............. 818-365-9411 
t Southern Electronics, F-Dyne, 726 So. Flower St. Burbank, CA 91502 . . . 818-845-2458 

§t Sprague Electric Company, Passive Co~ Group, 41 Hampton Ad.. P. 0. Box 
9102, Mansfield. MA 02048-9102 ..................................... 617-338-8900 

§t Sprague Electric Company, The Capacitor Group, 267 Lowen Rd.. Hudson, NH 03051 
· .. .. . .. . . . . . . . .. . . . .. .. . .. .. . . . . .. .. . .. . .. . .. . .. . .. .. .. .. .. . .. . .. . .... 603-881-7200 

Standard Condenser Corp., 1065 W. Addison St. Chicago,lL 60613 ..... 312-327-5440 
t Slanley ElectroniCS, Inc., 1 0 Ocean Ave. Copiague, NY 11726 •......... 516-842-8888 

Sletron International,lnc., 90 Broadway, Buffalo, NY 14203 •.........•.. 716-854-3443 
§ Thomson Passive Components Corp., 6203 Variet Ave. Unit A, Woodland Hills, CA , 

91367 ................................................................ 818-887-1010 
§tTRW Capacitor Div. 301 West '0' St, Oganala, NE 69153 ............. 308-284-3611 
§t West-cap Arizona. Sub. of SFE Technologies. 2201 Eest Elvira RQed. Tucson, AZ 85706 

.. . . .. . .. . .. . . .. . .. . . .. .. . .. . . . . .. .. .. . .. . .. .. .. .. . . .. . . .. .. . .. . .. .. .. . 602-294-2646 

CapaCitors, Fixed, Glass-1500 
§ Allen Co., Inc., Robert G.,. 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ••••••••••••••••••••••••••••••••••••••• A.l007 
t American Technical Ceramics Corporation, 1 Norden La" Huntington Sta., NY 

11746, 516-271-9600 ••••••••••••••••••••••••••••••••••••••••••••• A·l009 
t FlJennlngs,FL Ind8., 910 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... A.l085 
Mepco/Centralab, North American Phllipa Corporation, 7158 Merchant Ave., EI 

Peso, TX 79915, 915-779-3961 ..................................... A.ll24 
§Air Electro Supply, Inc., 7700 Gloria Ave. Van Nuys, CA 91406 ........... 213-873-8400; 

818-988-4400 
Coming Glass Worl<s, Coming Elctms., Houghton PI<, Bldg. A-2, Coming, NY 14830 

· ...............•...............•.....•...........•...•.........•..•..• 607-974-8725 
Presidio Components, Inc, 7185 Construction Ct, San Diego, CA 92121 

§ Tansitor Electronics, west Ad.. P.O. Box 230, Bannington, VT 05201 .•.• 
.§t V"~ramon NA, P. O. Box 544, Bridgeport, CT 06601 ................... .. 

Capacitors, Fixed, Laboratory Standard-1500 

619-578-9390 
802-442-5473 
203-268-6261 

t American Technical caramlcs CorporatIon, 1 Norden La., Huntington Sta., NY 
11746, 516-271-9600 •••••••••••••••••••••••••• ;.;........... A.l009-1010 

§-Product sold. through distributors t-Productmeets MIL specs EEM 1988 



PRODUCT INQEX' & DI.RECTORY 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-41OO-372-2447;ln 

canada:1-41OO-553-244B • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • •• A·1016-1017 
§t Componant Re_rch Co. Inc., 1655-26 St., Santa Monica, CA 90404, 

213-829-3815 
• • • • •• A.1031-1034,1045,1047-1049,1053-1054,1057,1059,1062,1064-1085,1067 

§ Illinois capacitor, Inc., 3757 W. Touhy Ave., Uncolnwood, IL 60645,312-675-1760 
••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·,086-1087 

§t Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 
85740-71~, 602-744-4400 .•.••••••••.•••••••••••••••••••••••••••• A.1181 

Wesco Electrical Co., 201 Munson St., Greentleld, MA 01301,413-774-4358 
••••••••••••.•••••••••••••••••••••.•.••••••••••••••••••••.••••••• A·,,86 

American HV Test Systems inc, Central GaneU ind"l Pk., Accident, MD 21520 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . • . 301-626-6651 

Aselco, inc. 429 E Diamond Ave. Suite E, Gaithersburg, MD 20877 .... 301-863-1937 
t Circle Electronics, A Division 01 F-Dyne Elctms., 3501 Electr<;lOics Way, W. Palm Beach, 

FL 33407 ............................................................ 305-844-1310 
Electrocube, 1710 So. Del Mar Ave. San Gabrie~ CA 91776 ............ 818-573-3300 

t F-Dyne Elctms., 449 Howard Ave., Bridgeport, CT 06605 ................ 203-367-6431 
Industrial Midwec Capacttor Corp. 4902 Tollview Dr, Aolling Meadows. IL 60008 

· . . .. .. . . . . . . .. . .. . . .. . .. . .. . . . . . .. . .. . .. ..•.. .. .. . . . . . . . . .. . . . . .. . . ... 312-577-0120 
§ Nichicon (America) Corp, 927 E State Pkwy. Schaumburg, IL 60173 ... 312-843-7500 

AU1herford Aesearch, Box 249, Autherford, NJ 07070 ................... 201-933-2091 
t Southern Electronics, F-Dyne, 726 So. Flower Sl. Burbank, CA 91502 . . . 818-845-2458 

Sprague Electric Company, The Capacttor Group, 267 Lowell Ad. Hudson, NH 03051 
•••••••••••.••.••..••••••••••••••••••.•••••••• 1. •••.•••••.•.•••.•••••.• 603-881-7200 

Standard Condenser Corp. 1065 W. Addison Sl. Chicago, IL 60613..... 312-327-5440 
Tenex Instruments, Inc.. P.O. Box 281, Fairview Village, PA 19409-0281 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-539-6050 
Tucker Electronics. Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 

CapaCitors, Fixed, Mica-1500 
§ Allen Co., Inc., Robert G., 7267 Coldwater canyon, N. Hollywood, CA 91605, 

818-785-6300;800-423-3186 .•••••.•••••••••••••••••••••••••••.•••• A·1007 
§tCornell-Dubllier Efctma./Sangamo Weaton Compa. DIv., 1605 E. Rodney-French 

Blvd., New Bedford, MA 02741, 617-996-8561 ••••••••••••••••••••••. A·,070 
Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-438-1300 •••••••••••••••••.••.•••••.••••••••.•••••••••••.•••. A·,,39 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 •••.•••.•.••.•••..•.•••.•.•••• A·2031 
§ Air Electro Supply. Inc, 7700 Gloria Ave., Van Nuys. CA 91406 ........... 213-873-6400; 

818-988-4400 
§t Area Electronics. 9822 Independence Ave., Chatsworth, CA 91311 ...•.. 818-662-8707 

t Axel Elctms., General Signal Corp. 134-20 Jamaica Ave., Jamaica. NY 11418 
...................•..•................• ,',."., ..... "."., ... ,., ... ,' 718-291-3900 

§ Baknor industries Limtted, 2209 Dunwin Drive, Mississauga. ONT. CANADA L5L 1 X1 
., ..... "." .. , .. , ...... , .. " .. ,." .. , .. , .. , ...... , ..... ".,',.,.,',.,' 416-828-2400 

tCera-Mtte Corp. 1327 Sixth Ave. Grafton, WI 53024 ..... "." .... ".,,' 414-377-3500 
§t Components Div. Sengamo Weston, Inc.. Box 128, Pickens. SC 29671 .. 803-878-6311 
§tCOmell-Dubilier Elctms., Wayne Interchange, Plaza " Wayne, NJ 07470 

".,.,.,'.',.,'."."., ....... "."."." .. ,., ... "." ..... , ... ,.".". 201-256-2000 
§t Custom Electronics. Browne St. Oneonta. NY 13820 ... "."., ... ,..... 607-432-3880 

Ei North America. 435 E 79th St. New York, NY 10021 ." .. , .. , ..... ". 212-517-5622 
§GC-Thorsen, 1801 Morgan St. p.o. Box 1209, Aockford, IL 61105-1209 

IGO-RALL Y Corporation, 2575 E Bayshore Ad. Palo Aho, CA 94303 ' , . , 
t Kahgan Electronics Corp. 605 Peninsula Blvd. Hempstead, NY 11550 . , 

815-968-9661 
415-856-9900 
516-539-2300 

Lawrence-Crow Elctms. Inc. 2100 Stammens. Delles. TX 75207 ,.,."., 214-749-5440 
§t National Electronics Corp. 11731 Markon Dr, Gardan Grove, CA 92641 

.. ,'," .. , .. ".,' ... ", .. "."." .. , .. , ...... , .. , ... ,.,. 714-892-7749;aoo-854-2451 
§ Shokai Far Eas~ Ltd. 280 North Central Ave. Hartsdale, NY 10530 ,.,., 914-681-0700 

§tSoshin Electric Co. Ltd. No, 18-18,1-Chome Nakemagome. Ota-Ku. Tokyo, JAPAN 
", .. " ...•. , .. , .. ".,.,'.', ... , .. , ... , ,.,'., ... , .. , ... ,.".,.,.,.".,. (03) 775-2111 

t Stanley Electronics. Inc, 10 Ocean Ave., Copiague, NY 11726 "'." ... , 516-842-8866 
t Tobe Deutschmann Labs., Inc.. 550 Tumpike Sl. Canton, MA 02021 ,.,' 617-828-3366 

Capacitors, Fixed, Mylar - See Capacitors, Fixed, Film 
(Vol. A) 

CapaCitors, Fixed, Oil Filled-1500 
American Shlzukl Corporatlon, 21541 Blythe St., canoga Pk., CA 91304, 

818-710-8555 .................................................... A.1008 
§t Component R_rch Co. Inc., 1855-26 St., Santa Monica, CA 90404, 

213-829-3615 .......................................... A·1031-1034,1052 
§Cornell-Dubllier Elctma./Sangamo Weston Compa. Div., 1605 E. Rodney-French 

Blvd., New Bedford, MA 02741, 617-996-8561 ••••••••••••••••••.•••• A·1070 
t CSI Capacitors, CSI Technologies, 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 .................................. ;................. A·1071 
t Del Elctma. Corp., 250E. Sandford Blvd., Mt. Vemon, NY 10550, 914-699-2000 

................................................................. A·1072 
§ Elpac Componenta, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 

92705,714-979-4440 ........................................ A.1OB2-1083 
§ Mallory Capacitor Co., Emhart EIcIrI./Elctm. Gtp., 3029 E. Washington St., Dept. 

EM, P.O. Box 1284, Indianapolis, IN 46201, 317-636-5353 ••••••••••.• A·,111 
§t NyII'onics Componenta Grp., Inc., 700 Orange St., Darlington, SC 29532, 

803-393-5421 ............................................... A.,156-1157 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 ••• ;.......................... A.2031 
§t American Capacitor,2080 Central Ave, Duerfe, CA 91010 ' , .... ' , . , .. , .. 818-357-8806 

American HV Test Systems Inc.. Central Ganen Ind'l. Pk., Acciden~ MD 21520 
" ............. " ... , .. , .. ,' ..... , ......... , .. ' ..... ' ...... , ..... , .. , .. 301-826-8651 

Aselco, Inc.. 429 EDiamond Ave., Sutte E, Gaithersburg, MD 20877 ., .. 301-663-1937 
t Axel EIctms., General Signal Corp.. 1,34-20 Jan1aica Ave., Jamaica. NY 11418 

"., ......... , ......... , .. ',." .. , ............ ' ..... , ..... "." ..... , .. 716-291-3900 
Baldor Electric Company, P,O. Box 2400, Fori Smtth, AA 72902 .•. ,.".. 501-848-4711 

t Chicago Condenser Corp.. 2900 West Chicago Ave., Chicago, IL 60622 
312-227-7070 

Capacitors,Fixed, Paper -1500 

tCondenser Products, 2131 Broad St. BrooI<sville, FL 34609............. 904-796-3561 
§Cornel~Dubilier Elctms., Wayne Interchange, Plaza 1,Wayne, NJ 07470 

, .. , ...... ,.,"',." •. , .. ,. ,. ,., ... , ..•.•.•......... ,.'." .. ,.,.' ..... ' 201-256-2000 
§Dynaplex Inc" Interplex,120-12281hAve., Flushing, NY 11354 ......... 212-961-6750 

§t Electron Products. 2084 Central Ave, Duarte, CA 91010 ."."., ..... ,.' 818-359-8281 
t Elmag Division, Lindgren AF Enclosures. 54 Clark Sl. Newark. NJ 07104 

.. , ... , .. , .. , .. '.,' .. , .. , .... ",." .. , .. '.' .. ,.,., .. ' ... ,' .... , .... ,., .. 201-481-1600 
§ High Energy, Inductotherm Industries. Lower Valley Ad. Parkesburg, PA 19365 

... ,.,.,."., .. ,"' ..... ,.,.", ........ , .. ' .... , .... , ... "., , ... , ...... 215-593-2800 
Hipotronics Inc.. P,O. Drawer A. Brewster, NY 10509 ., .... , .. , .. , .... ,., 914-279-8091 
Industrial Midwec Capacttor Corp., 4902 Tollview Dr. Aolling Meadows. IL 60008 

" ....... ,".,",., .. ,., .. , .. ',.,', .. ,., .. ' .. , ..... "., .. ,., .... , ...... 312-577-4120 
§Inter-Technical Group Inc.. WIMA Div, One Bridge Stres! Irvington, NY 10533 

" .. ,.,.,., .. , ... ,.,.,.,.',.,',., ...... ,.".,.,."."., ... ".,.,' .. ,.,' 914-591-8822 
Maxwell Laboratories. 8888 Balboa Avenue, San Diego, CA 92123-1506 

.... ,.,., .... " .... ,.,',.', ..... ,., .... ,., .. , ... , .. , .... ' .... ,., .. ".,. 619-279-5100 
§ Nichicon (America) Corp. 927 E State Pkwy. Schaumburg. IL 60173 .,. 312-643-7500 

NWL Capacttors. NWL Transformers. 8050 Monetary Dr, Aiviera Bch.. FL 33404 
, .. " ... , ... " ..... " .... ,., ... ,., .............. ,.".,.,." .... , .. , .... 305-848-9009 

§t Plastic Capacftors. Inc.. 2623 N. Pulaski Ad. Chicago, IL 60639 ., .. ,.,.. 312-489-2229 
Reeve Electronics, MelliSh E Murray, 1715 W. Canoll Ave. Chic8g0, IL 60612 

,.,.,', .. , .. "." .. ,., .. ".,"', .. , .. , .. ".".,'" .......... , ..... ,.,., 312-670-0150 
t AFI Corporation, 100 E Pine Aire Dr. Bay Shore, NY 11706 ............ 516-231-8400 
§ RTE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745 .... " ... 617-994-9661 
§ Shokai Far East. Ltd. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-4700 

§t Sprague Electric Company. Passive Components Group, 41 Hampton Ad. p, o. Box 
9102, Mansfield, MA 0204;8-9102,." ..... , .... " .. , ....... ,.,." ..... 617-339-8900 

§t Sprague Electric Company. The Capacttor Group, 267 Lowell Ad. Hudson. NH 03051 
." .. , .. , ... ,., .. , .. , ..... ,' ..... ,.".,.,.,'., .... ,., ,. , .... ,., ..... '., 603-881-7200 

tStanley ElectroniCS, Inc.. 10 Ocean Ave. Copiague, NY 11726,., .. ,., .. 516-842-8666 
tTobe Deutschmann Labs., Inc., 550 Tumpike Sl. Canton, MA 02021 "., 617-828-3366 

CapaCitors, Fixed, Paper; Metallized & Nonmetallized-
1500 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-785-6300;800-423-3186 ••••••••••••••••.••.••••••••••.•.•••••• A·,007 

§t Component Research Co. Inc., 1655-26 St., Santa Monica, CA 90404, 
213-829-3615 ••••••.•••.••.••. A·,031-1034,,036-,041,1044-1045,,048-105O 

§ Comell-Dubiiier Elctrna./Sangamo Weston Compa. Div., 1605 E. Rodney-French 
Blvd., New Bedford, MA 02741,617-996-8561 •••••.••••.••••••••..•• A·1070 

CSI Capacitors, CSI Technologies, 810 Rancheros Dr., San Marcos, CA 92069, 
619-747-4000 .................................................... A.,07, 

t Del Elctrna. Corp., 250 E. Sandford Blvd., Mt. Vernon, NY 10550, 914-699-2000 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·,072 

§ Elpac Componenta, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 
92705, 714-979-4440 .••••••••..•.•.••••••.•••••••••••••••••• A·,OB2-,OB3 

§ Illinois capacitor, Inc., 3757 W. Touhy Ave., Uncolnwood, IL 60645, 312-675-1760 
................................................................. A·,OB7 

§ Mallory Capacitor Co., Emhart Elctrl.lElctm. Grp., 3029 E. Washington St., Dept. 
EM, P.O. Box 1284,lndianepoIl8, IN 48201,317-636-5353 •••••••••••• A.,1,1 

Mepco/Centralab, North American Philipa Corporation, 6071 St. Andrews Rd., 
Columbia, SC 29212-3198, 803-772-2500 ••••••••••••••••••••••••••• A·1122 

§t Nytronics Components Grp., Inc., 700 Orange St., Darlington, SC 29532, 
803-393-5421 •.••••••.••••••••.••.•••.••••••••••••••.•• A.1154-1155,1157 

Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 
Diego, CA 92154-3483, 619-575-9353 .•••.••.•.••.••••.•••••.••••.• A.2031 

§Air Electro Supply, Inc. 7700 Gloria Ave., Van Nuys. CA 91406,."., .. , .. 213-873-8400; 
818-988-4400 

§t American Capacitor, 2080 Central Ave, Duarie, CA 91010" ............. 818-357-8806 
American HV Test Systems Inc. Central Garren Ind'L Pk., Accidan~ MD 21520 

".,., .. ', .. , ... , .. ,.,'., .. ".,.'.".,., .. ,',."." ... ,.',.,., ... ,.,.,. 301-826-6651 
§ Arco Electronics. 9822 Independence Ave. Chatsworih, CA 91311 ., .. ,. 818-882-8707 
t Axel Elctrns., General Signal Corp. 134-20 Jamaica Ave. Jamaica. NY 11418 

.. , .. ,.,',."." ..... , .. , ... , .... " .. , .. " .... , .... ,.' .. ' .... ',.,.,.". 718-291-3900 
§ Baknor Industries Lim~ed, 2209 Dunwin Drive, Mississauga. ONT, CANADA L5L 1 X1 

., ... , .. ,:."." ,.,., .. ".,',.,., , ... ,., .. ,. ,., ,., , ..... " ..• , ...... ,., 416-828-2400 
§ Bishop Electronics Corp.. 3729 San Gabriel River Pkwy. Pico Aivera. CA 90660 

".,.,." .. , .. , .. , ..... " .. , ... , .... , .... " ... ,."...... 213-695-0446;213-692-9391 
§t Capeon, Inc. 147 West 25th Stres! New York, NY 10001 ' •... , .. ,.,',., 212-243-6275 

Chicago Condenser Corp. 2900 West Chicago Ave., Chicago, IL 60622 
.' ... ,.".,'."."., .. ' ... "., .... ', ... , ......••............ ,.......... 312-227-7070 

t Condenser Products, 2131 Broad St. Brooksville, FL 34609., ....... ,... 904-798-3581 
§ Comel~Dubilier Elctms., Wayne Interchange, Plaza " Wayne. NJ 07470 

",., .. ,.,' ,.,., ... ,"',.,',.,., .. , ... ,." ... , .. , .. , ...•.. ,.' ' .. ' ..... , ,201-256-2000 
§ Dynaplex Inc., Interplex, 120-12 28th Ave., Flushing, NY 11354 .• , ..... , 

Eichhoff Electronics, 205 Hallene Ad. Warwick, AI 02866 .............. . 
§t Electron Products. 2084 Central Ave., Duarte, CA 91010 .. , ....• ,.: .... . 

t Elmag Division, Lindgren AF Enclosures. 54 Clark St. N~ark. NJ 07104 

212-961-6750 
401-738-1440 
818-359-8281 

,., ... , .. , .. "., .. , .. , ... , ............ ,."., .• " .. , •. ,., .... ,., ... ,.,.. 201-481-1600 
t Fil-Coil Company, Inc" 800 Axinn Ave., Garden City, NY 11530 ..... ,.,., 516-228-9445 
§GC-Thorsen, 1801 Morgan St. P.O, Box 1209, Aockford, IL 61105-1209 

...... , ..... , .. , .. ,.,.,." .... , .. , ... , .. , ... , .. ,.,'., .......... ,., ..... 815-968-9661 
High Energy, Inductotherm Industries. Lower Valley Ad. Parkesburg, PA 19365 

,., .... , ... , ... , .. ,., .. , .. " .. "., ,., .... ,., .. , ... ,., .. ".,.,., ..... , .. 215-593-2800 
ICO-RALL Y Corporation. 2575 E Bayshore Ad. Palo ARo, CA 94303 • . .. 415-856-9900 
Industrial Midwec Capacttor Corp. 4902 Tollview Dr, Aolling Meadows. IL 60008 

.. ,.,.",.",., , .... , ... ,., .... ,., ,., .•.... ,.,., ...• , .. , , ..... , ........ 312-577-4120 
§International Components Corp., 105 Maxess Ad. Melville, NY 11747 ... 516-293-1500 
§ Inter'Technical Group Inc.. WlMA Div. One Bridge Street. Irvington. NY 10533 

.',.".,' •. ,." .. ,.,.,., ........ , ...... , ......•................ , ... ,',. 914-591-8822 
§ISKRA Electronics. Inc., 222 Sherwood Ave. Farmingdale, NY 11735, .... 516-753-0400; 

8OQ-862-21 01 
ISL Products Inl'l. Ltd. 235 P Aobbins Lane, Syosset. NY 11791-6093 .. 516-937-3475 

§ Jaro Companen,.. Inc.. 5549 Poweriine Ad. Fl Lauderdale, FL 33309-2883 
, ... ,." ..... , ..... , ... ,., ... , ....•.•......•...• ,., .... ,', .. , .. ,.,.,.,. 305-771-7000 

Marcon America Corp" 310 Era Drive, Norihbrook, IL 60062 312-564-2820 

EEM 1988 §-Product sold through distributors t....,.Product meets MIL specs 



Capacitors, Fixed,Paper .. 1500 (Cont'd) 
§ Martin Sound Prods., 28 Alpha Park, Cleveland, OH 44143-2297 ..••..•• ·216-442-2286 

McGill Manufacturing Co., Inc.. 909 North Lafayette Street, Valparaiso, IN 46383 
....• , ........•...•.....•..•.........•..••.••.•...•..•........••....... 219-465-2200 

NWL Capacitors, NWL Transformers, 8050 Monetary Dr, Riviera Beh., FL 33404 
· . . . . • . . . . . . . . • . . . . . . . . . . . . . • . .• . . . . . . . . • . . . • • . • . . • . . • • . . . . . . . . • . . . • . . . 305-84&-9009 

§tPlastic Capacitors, Inc.. 2623 N. Pulasld Ad., Chicago, IL 60639 •...•...• 312'489-2229 
t RFI Corporirtion, 100 E. Pine Aire Dr, Bay Shore, NY 11706 .••.•....... 516-231-6400 
§ ATE Aerovox Inc.. 740 Belleville Ave., New BedIord, MA 02745 ......... 617-994-9661 

§tSFETechnologies, 15011stSt,SanFemando,CA91340 •...•......•.. 818-365-9411 
§ Shokai Far East, Ltd., 280 North Central Ave., HaltSdale,.NY 10530 .••.. 914-68H17oo 

Southern Electronics, F-Dyne, 726 So. Flower St, Burbank, CA 91502 . .. 818-845-2458 
§Speco Div, Components Specialties, Inc.. P.O. Box 624, 1172 Ate. 109, Lindenhurst, NY 

11757 .............•. :................................. 516-957-87oo;800-!I45-5516 
§t Sprague Electric Company, Passive ~ Group, 41 Hampton Ad., P. O. Box 

9102, Mansfield, MA 02048-9102 ...••.......•.•..•.•••..••....••....• 617-339-8900 
§t Sprague Electric Company, The Capacitor Group, 267 Lowell Ad., Hudson, NH 03051 

· . .. . . • . . . . .. . . • . . . .. . . . . . . . . . •. . • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-881-7200 
Standard Condenser Corp., 1065 W. Addison St, Chicago, IL 60613..... 312-327-5440 

tStanley Electronics, Inc.. 10 Ocean Ave., Copiague, NY 11726 .........• 516-842-8866 
§t West-cap Arizona, Sub. of SFE Technologies, 2201 East Elvira Road, Tucson, AZ 85706 

· ....• , •. . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . •. . . . . . . 602-294-2846 

CapaCitors, Fixed, Plastic - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polycarbonate - See Capacitors, 
Fixed, Film (Vol. A) 

) 

CapaCitors, Fixed,Polyester - See Capacitors, Fixed, Film 
(Vol. A) 

Capacitors, Fixed, Polypropylerie - See Capacitors, 
Fixed, i=ilm (Vol. A) 

CapaCitors, Fixed, Polystyrene - See Capacitors, Fixed, 
Film (Vol. A) 

Capacitors, Fixed, Polysutfone - See Capacitors, Fixed, 
Film (Vol. A) 

Capacitors, Fixed, Porcelain-1500 
t AmerIcan Technical Ceramlcs Corporation. 1 Norden La •• Huntington Sta •• NY 

11746.516-271-9600 •••••••••••••••••••••••••••••••••••••••• A-1009-1012 
t Johanson Dielectrics. 2220 Screenland Dr •• Burbank. CA 91505. 818-848-4465 

••.•••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••• A-1098 
American HV Test Systems Inc.. Cen1ralGanetl Ind'l Pk., Accident, MD 21520 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . 301-826-8651 
§t Dielectric Labs., R1e. 20 E.. Cazenovia, NY 13035 .............•..•...... 315-655-8710 

High Energy,lnductotherm Industries, Lower Valley Ad., ParI<esburg, PA 19365 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . •• . . • . • . . . . .. 215-593-2800 

§ Murata Erie North America, Inc.. 2200 Lake Pari< Dr, Smyrna. GA 30080 

Presidio Components, Inc., 7165 Construction Ct, San Diego. CA 92121 

§t Republic Elctms. Corp, 176 E. 7th St, Paterson, NJ 07524 •....•......•. 
§ TansHor Electronics, West Ad., P.O. Box 230, Bennington. VT 05201 .... 

§t VIIramon NA, P. O. Box 544, Bridgeport, CT 06601 •............•....... 

Capacitors, Fixed, Tantalum Electrolytic-1500 

404-436-1300 

619-578-9390 
201-279-0300 
802-442-5473 
203-266-6261 

§ Allen Co •• Inc.. Robert G •• 7267 Coldwatar canyon. N. Hollywood. CA 91605, 
818-765-8300;800-423-3186 ...................................... , A-1OO7 

AVX CorporaUon, Box 867. Myrtle Bch.. SC 29577. 803-448-9411 ••• A-1023.1026 
§t Cornell·Dubiller Elctrna.fSangamo Weston Camps. DiY., 1605 E. Rodney-French 

Blvd.. New Bedford. MA 02741, 617-996-8561 ••••••••••••••••••••••• A-1070 
§ International Components COIp .• 105 Max ... Rd •• Melville, NY 11747, 

516-293-1500 .................................................... A-1088 
m Components. m Corporation. 5 Jenner ..... sta. 100. wine. CA 92718. 

714-727-3001 ............................................... A-1092-1093 
§t ~ Electronics CoIporation. Box 5926. GreenVille, SC 29606. 803-963-6621 

• ................... , • .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • •• A-11OO-1101 
§ KOA Speer Electronics, BoHvar Dr., P.O. Box 547, BrecIIord. PA 16701. 

814-362-5536 ................................... ,................ A-1102 
§tMallory Capacitor Co •• Emhart ElclrLfEIctm. Grp.. 3029 E. Washington St.. DepL 

EM. P.o. Box 1284, lndianapoDs. IN 46201. 317-636-5353 ••••••• A-1108-1110 

§~~~~ni~:.~~~.~~ .~'. ~~~~:.~~.~~~~ .~~: "t-~~~1118 
Mepcofcantralab. North AmerIcan PhIlips Corporation. 4561 Colorado Blvd.. Los 

Angeles. CA 90039, 818-240-48110 ................................. 8-1015 
§t MepcofCentralab, North American Philips Corporation, 5900 AustraHan Avenue. 

W. Palm Bch.. FL 33407.305-842-3201 ............................. A-112O 
MepcofCentralab.Inc., A North American Philips Co.. 2566 Northwestarn Ave •• 

West Lafayette. IN 47906. 317-463-2536 ............................ 8-1015 
Mepcofcantralab, North American PhlUps Corporation. AIrport Road, P,O. Box 

760. Minerai Wells, TX 76067. 817-325-7871 •••••••••••••••••••••••• B-1015 
§t NEC Elaclrpnica. Inc.. 401 Elfis Street. Mounteln View. CA 94039-7241. 

415-960-8000 .................................................... A-1143 
Sprague Electric Company, FlL-MAG Buainess UnH, 3010 Del Sol Blvd.. San 

Diego, CA 92154-3483. 619-575-9353 .............................. A.2031 
§ Air Electro Supply, Inc.. 7700 GlOria Ave., Van Nuys,CA 91406 • ; ..•.••..• , 213-873-6400; 

61 !J.986'44oo 
§t ArcoEIecIronics, 9822 Independence Ave., Chatsworth,CA 91311 i ....•. . 81~8707 

§ Beknor Industries LimHed, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L 1X1 
....................................................................... 416-828'-2400 

PRODUCT INDEX & DIRECTORY 
§ Concept Industries, App-Rep, Inc, 3841 San Gabriel River Pkwy, PIco Rivera, CA 90660 

· . •• . • . . . . . . • . . • . . • . . . . . . • . . . . . . • . • . . . . . . . . . • . . . . • • . . • •. 213-699-0918; 800-255-2666 
§ Cornell-Dubilier Elctms., Wayne Inlerehange, Plaza 1, Wayne, NJ 07470 

· . • . . . • . • . . . . . . . . . . . • . . . • • • . . . . . . . . . . . • . .. . . . . . . . • .. • . . . . . . . . . . . . . • . . . • 201-256-2000 
Coming Glass Works, Coming Elctms, Houghton PI<., Bldg. A-2, Coming, NY 14830 

......•.....•......•..•..•...••....•..•..•..••.••.••.............. " .•• 607-974-8725 
§Dynaplex Inc, Interplex, 120-12 28th Ave, Flushing, NY 11354 ..•..•... 212-961-8750 

Ei North America, 435 E. 79th st, New York, NY.10021 ................. 212.517-5622 
§ElnaAmerlca,lnc., 153.E. Savarona Way, Carson, CA 90746 .....•.•.... 213-327-8090 
§ Hilton Industries, Inc.. Subsidiary of Core Industries, 1177 Cattlemen Road, Sarasota, FL 

34232................................................................ 813-371-2600 
Hunter Stanley EIeC., 1813 Church St, Nashville, TN 37203 ....•.•...•.. 615-321-0500 
ICO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Alto, CA 94303 .. .. 415-856-9900 
ISl Products Int't Ltd., 235 P Robbins Lane, Syosset, NY 11791-8093 .. 516-937-3475 

§ Jaro Components, Inc., 5&49 Powerline Rd., Fl Lauderdale, FL 33309-2863 
....................................................................... 305-771-7000 

Lawrence-Crow Elctms.lnc.. 2100 Stemmons, Dallas, TX 75207 ...•.•.. 214-749-5440 
§ Liberty Intl Corp, FIRSTOHM, 2539 2371h St, SuHe F, Torrance, CA 90505 

.....•..•..•.•.......• , ...•..........•..•........ ,. . . . .• . . ..•.•. . .. .••. 213-539-8452 
§Marcon America Corp., 310Era Drive, Northbrook, IL 60062 ......•..... 312-564-2820 

§t MepcofCen\ralab, North American Philips Corporation, 6071 Sl Andrews Ad., Columbia, 
SC 29212-3198 ...................................................... 1103-772-2500 

§ NIC Components Corp, 6000 New Horizons Blvd., N. Amityville, NY 11701 
......•..................•........•...•.•.•.•.••...•.•...•.....•......• 516-226-7500 

§ Paccom, 3928 148th NE, Redmond, WA 98052 ..•.•.•.• .206-883-9200;800-426-6254 
Philips CircuH Assemblies, A Subdivision of North American Phifips Corp, 2566 

Northwestern Avenue, West Lafayette, IN 47906...................... 317-463-2536 
Philips Electronics Ltd, Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B 1M8 ...................................................... 416-292-5161 
Roederstetn EIctms., Inc.. P.O. Box 5568, Statesville, NC 28677 .....•... 704-872-8101 

§Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 

9102, Mansfield, MA 02048-9102 ......•.••........•..•...•........• :. 617-339-8900 
§t Sprague Electric Company, The C8pacItor Group, 267 Lowell Ad., Hudson, NH 03051 

· . . . . • . . • . . . . . • . . . . . •• . . • . •• . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . •• . . • . . . . . • . . 603-861-7200 
Stetron International, Inc., 90 Broadway, Bullalo, NY 14203 .......••.... 716-854-3443 

§t TansHor Electronics, West Ad., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
§ Thomson Passive Components Co/Jl., 6203 Varial Ave., Un~ flo, Woodland Hills, CA 

91367 ..............•...............•...•.•................•....... '" 818'-887-1010 

CapaCitors, Fixed, Vacuum-1500 
American Shizukl Corporation. 21541 Blylhe St., Canoga Pk.. CA 91304. 

818-710-8555 .................................................... A-1oo8 
t FL Jennings, FL Inds.. 970 Mclaughlin Ave •• San Jose. CA 95122-2696. 

408-292-4025 ................................... ;................ A-1085 
t EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523 . . . .•. . . ..•••••.•..•. 914-592-8050 
§ Inmarl< Corp., 147 West Cedar St, Norwalk, CT 08854 .................. 203-866-8474 

Lectronie Research Labs., Inc.. 1423 Ferry Ave., Camden, NJ 08104 . • . .. 609-541-4200 

CapaCitors, Surface Mount-1500 
§ Allen Co.. Inc., Robert G.. 7267 Coldwatar Canyon. N. Hollywood. CA 91605, 

818-765-8300;800-423-3186 ....................................... A-1007 
American Shlzukl Corporation. 21541 Blylhe St.. Canoga Pic., CA 91304, 

818·710-8555 .•••••••••••.••••••••••••••••••••••••••••••••••••••• , A-1008 
American Technical Ceramlca Corporation. 1 Norden La., Huntington .sta.. NY 

11746. 516-271-9600 ........................................ A-1009-1013 
Annbar Industrias.lnc.,139 White Oak Lane, Old Bridge, NJ 08857. 201-679-3377 

••••••••••••••••••• , ............................................. A-1014 
§ Delevan Dlv •• American Precision Inds. Inc.. 270 Quaker Rd., E. Aurora, NY 14052. 

716-652-3600 ••••••••••••••••• :.................................. A-1241 
Electronic Concepts. Inc.. Box 1278. Eatontown. NJ 07724. 201-542-7880 

................................................................. A-1081 
m Components, m Corporatlon. 5 Jenner .st.. sta. 100. Irvine, CA 92718. 

714-727-3001 •••••• ,............................................. A-1093 
§ rrw Paktron, DiY. of Illinois Tool Works, P.O. Box 4539, 1205 McConville Rd •• 

Lynchburg. VA 24502, 804-239-8941 ............................... A-1095 
Johanson Dielectrtcs, 2220 Screenland Dr •• Burbank, CA 91505. 818-848-4465 

•••••••••••••••••• , ••••••••.••••••••••••••••••••.•••••••••••••••• A-1098 
§ KOA Speer Electronics. Bolivar Dr •• P.O. Box 547. Bradford. PA 16701, 

814-362-5536 .................................................... A-1102 
Maida Development Co., 20 Ubby St.. Hampton. VA 23663. 804-723-0785 

•••••••••••••.•••••••••••••••••••••••• , •••••••••••••••••••••••••• A-1104 
Mepco/Centralab. North American PhIlips Corporation, 4561 Colorado Blvd., Los 

Angeles. CA 90039. 818-240-48110 ................................. A-1123 
MepcofCentralab. North AmerIcan Philips Corporation. 5900 Australian Avenue. 

W. Palm Bch., FL33407. 305-842-3201 ............................. A-112O 
MepcofCentralab. North American Philips Corporation. 7158 Merchant Ave.. EI 

Paso. TX 79915, 915-779-3861 •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A-1124 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna. GA 30080. 

404-438-1300 .................................................... A-1138 
NEC Electronics, Inc.. 401 ElBa Street. Mountein View, CA 94039-7241. 

415-960-6000 .................................................... A-1142 
§ Radio Matarlala Corp.. P. O. Box 339. Attica. IN 47918. 

317-762-2491;1-800-356-9956 •••••••••••••••••••••••••••••••• A-1168-1169 
Siemens Components. Inc., Special Products DiY •• 186 Wood Ave •• South, IsaDn, 

NJ 09830, 201-321-3400 .......................................... A-1173 
Sprague-Goodman Elctrns.. Inc.. 134 Fulton Ave., Garden City Pic., NY 11040. 

516-746-1385 .................................................... A-1175 
t Voltronics Corpor8uon. West St. .. P.O. Box 476, E. Hanover, NJ 07936,. 

201-887-1517 •••••••••••••••••••••• ;............................. A-1185 
Alpha Inds., Inc.. 20 Sylvan Ad., Woburn, MA 01.601 ...••.....•.....•..•. 617-935-5150 

§ Baknor Industries Limited, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L 1 Xl 
•••• , .; •. ".: •.•••.....•.....•.•...••..•....•...•...•.•.•••.••..•.•.... 416-628'-2400 

El NorihArnerica, 435 E. 79th St, New York, NY 10021 ................. 212-517-5622 
EleCttOnic Film Capacitors, Inc.. Reidville Industrial PI<., 41 Interstate Ln; Waterbury, CT 

06705 ............................................................. '" 203-755-5629 

§ ...... Product sold throu~h distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Capacitors, Variable, Padders & Trimmers-1S00 

§ Electronic Resources Inc., 568 Weddell Dr, No. 8, Sunnyvale, CA 94089 
· . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-745-1420 

§t Hilton Industries, InC., Subsidiary of Core Industries, 1177 Cattlemen Road, Sarasota, FL 
34232................................................................ 813-371-2600 

§ Inter-Technical Group Inc., WlMA Div, One Bridge Street, Irvington, NY 10533 
.................................•..................................... 914-591-8622 

§ISKRA Electronics, Inc, 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 
800-862-2101 

ITT Componenls, ITT Corporation, 5 Jenner .sl, Ste. 100, Irvine, CA 92718 
....................................................................... 714-727-3001 

§ Jaro Components, Inc., 5549 Powerline Rd., Fllauderdale, FL 33309-2863 
.................................................................. 305-771-7000 

§Johnson, E. F, Co, 11095 Viking Dr, Eden Prairie, MN 55344 ........... 612-942-1000 
t KD Components, Inc., 2710 S. Main Sl, Santa Ana, CA 92707 ........... 714-545-7108 
§ Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .. .......................................... 619-576-2600 
§ Liberty Inll Corp, FIRSTOHM, 2539 237th Sl, Suite F, Torrance, CA 90505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-539-6452 
§ Mallory Capacttor Co., Emhart Elctrl.lElctm. Grp, 3029 E. Washington St, Dept EM, P.O. 

Box 1284, Indianapolis, IN 46201 ..................................... 317-636-5353 
Microcap, Inc, A MicroSerni Company, 501 South Andreasen Drive, Escondido, CA 

92025 ................................................................. 619-460-1908 
tMi~ope Corp, 1770 Wa~ Whitman Rd., Melville, NY 11747 .............. 516-420-0200 

Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ..... 817-463-4422 
§Murata Manufacturing Co, Ltd., 26-10-2-choroo-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
§ Nalional Electronics Corp, 11731 Markon Dr, Garden Grove, CA 92641 

........................................................ 714-892-7749;8QO-854-2451 
NIC Components Corp, 6000 New Horizons Blvd, N. Amityville, NY 11701 

....................................................................... 516-226-7500 
Nichicon (America) Corp, 927 E State Pkwy, Schaumburg, IL 60173 ... 312-843-7500 
Philips Circuit Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pit Rd., Milwaukee, WI 53209 ................................... 414-228-7632 
§tRepublic Elclms. Corp., 176 E 7th Sl, Paterson, NJ 07524 .............. 201-279-0300 
§tSFE Technologies, 1501 1st Sl, San Femando, CA 91340 .............. 818-365-9411 

§Spectrum Contro~ Inc., 2185 W. 8th Sl, Erie, PA 16505 ................. 814-455-0966 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. 0. Box 

9102, ManSfield, MA 02048-9102 ...................................... 617-339-8900 
Sprague Electric Company, The Capacitor Group, 267 Lowell Rd., Hudson, NH 03051 

....................................................................... 603-881-7200 
§Stetco, Inc, 3344 Schierhom Cl, Franklin Pit, IL 60131 ................. 312-671-4208 
§ Tansitor Electronics, West Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
§ Thomson Passive Components Corp, 6203 Variel Ave., Unit A, Woodland Hills, CA 

91367 ............................................ : ................... 818-867-1010 

CapaCitors, Variable, Air-1500 
§t Johanson Manufacturing Corporation, 400 Rockaway Valley Rd., Boonton, NJ 

07005,201-334-2676 ............................................. A-l099 
t Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405,203-486-1033 

................................................................. A-1677 
§t Sprague-Goodman Elctms., Inc., 134 Fulton Ave., Garden City Pk., NY 11040, 

516-746·1385 .................................................... A-1175 
Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281, 

215·539-6050 .................................................... 00 1326 
t Voltronics Corporation, West St. .. P.O. Box 476, E. Hanover, NJ 07936, 

201-887·1517 .................................................... A-1185 
§GC-Thorsen.1801 Morgan Sl, P.O. Box 1209, Rockford, IL61105-1209 

· . .. . . . .. .. . . . . . . . . . . . .. . .. . . . . . . . ... . . . . . .. . . . . . . . .. . .. . . . . . . . . .. . .. .. 815-968-9661 
Hopi, Karl, Co, 118 First Ave., Atlanlic Highlands, NJ 07716 ............. 201-291-0633 

§Johnson, E F, Co, 11095 Viking Dr, Eden Prairie, MN 55344 ........... 612-942-1000 
§ Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna. GA 30080 

.. .. . .. . . . . . . . . .. . .. . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 404-436-1300 
§ Murata Manufacluring Co, Ltd., 26-10-2-chomE>-Tenjin, Nagaoka-Kyo-Shi. Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
§National Electronics Corp, )1731 Markon Dr, Garden Grove, CA 92641 

.. . .. . .. . . . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. 714-892-7749;800-854-2451 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Tansitor ElectroniCs. West Ad., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
§Trim-Tronics, Inc., At 20 E. P.o. Box 315, Cazenovia. NY 13035 ........ 315-655-9528 

CapaCitors, Variable, Ceramic-1500 
AVX Corporation, Box 867, Myrile Bch., SC 29577, 803-448·9411 .•••••• A-1023 

§t Johanson Manufacturing Corporation, 400 Rockaway Valley Rd., Boonton, NJ 
07005,201·334'2676 ............................................. A-1099 

§ Maida Development Co., 20 Ubby St., Hampton, VA 23663, 804·723-0785 
....................................................... A-1103,1106,1954 

§ Murata Erie North America, Inc., 2200 Lake Parlk Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A-114O 

t Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405,203-486·1033 
................................................................. A-1677 

§ Sprague-Goodman Elctms., Inc., 134 Fulton Ave., Garden City Pk., NY 11040, 
516-74&.1385 .................................................... A-1174 

§t Tusonix, Inc., 7741 N. Business Plrlk Drive, P. O. Box 37144, Tucson, AZ 
85740·7144,802·744-0400 ........................................ A-1181 

§ Alps Electric (USA), Inc, 3553 N. First Sl, San Jose, CA 95134 .•....... 408-946-6000 
t Compex Corp.. Taunton Professional Park, 238 Taunton Blvd., Medford, NJ 08055 

.. .. . .. .. .. . . . . .. .. . . .. . . .. . . . .. . . . . .. .. . . . .. . . .. . .. . . . . . . . .. . .. . . .. . .. 609-596-9386 
§ Electronic Resources Inc., 568 Weddell Dr, No.8, Sunnyvale, CA 94089 

408-745-1420 
t FL Jennings, FL Inds, 970 Mclaughlin Ave, San Jose, CA 95122-2696 

408-292-4025 
§GC-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, IL 61105-1209 

• . . . . . . . • . . . . . . . . . . . . . . . •• . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 815-968-9661 
§ ISL Products Inn Ltd., 235 P Robbins Lane, S)'9SS8I, NY 11791-6093.. 516-937-3475 
§Johnson, E F, Co, 11095 Viking Dr, Eden Prairie,.MN 55344 ........... 612-942-1000 

§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 
92138-5542 . . . . . . . .. .. .. . .. . .. .. . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . .. .. ... 619-576-2600 

§ Liberty Inti. Corp, FIRSTOHM, 2539 237th Sl, Suite F, Torrance, CA 90505 
....................................................................... 213-539-6452 

Mepco/Centralab, North American Philips Corporation. 4561 Colorado Blvd., Los 
Angeles, CA 90039 .. . .. .. .. .. .... .. . .. .. .. .. . ...... .. .. .. .. .. .. .. .... 818-240-4680 

Mepco/Centralab, North American Philips Corporation, 7158 Merchant Ave, EI Paso, TX 
79915 ................................................................ 915-779-3961 

Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-483-4422 
§Murata Manufacturing Co, Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
SaRonix, 4010 Transport at San AntoniO, Palo Mo, CA 94303 .......... 415-856-6900 

§ Shokai Far East Ltd, 280 Norih Central Ave, Hartsdale, NY 10530 ..... 914-68Hl7oo 
§t Stetco, Inc., 3344 Schierhorn Cl, Franklin Pit, IL 60131 ................. 312·671-4208 

§ Tans~or Electronics, West Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 
§Trim-Tronics, Inc, Rt20 E, P.O. Box 315, Cazenovia. NY 13035 ........ 315-655-9528 

CapaCitors, Variable, Film-1500 
Mepco/Centralab, North American Philips Coiporation, 6071 St. Andrews Rd., 

Columbia, SC 29212·3198, 803·772·2500 ••••••••••••••••••••••••••• A-1122 
§Sprague-Goodman Elctrns., Inc., 134 Fulton Ave., Gardan City Pk., NY 11040, 

516-74&.1385 .................................................... A-1174 
t Voltronlcs Corporation, Weat St. .. P.O. Box 476, E. Hanover, NJ 01936, 

201-887·1517 •• ................ .••. ......................... .••.• A-1185 
t Circle Electronics, A Division of F-Dyne Elctrns.. 3501 Electronics Way, W. Palm Beach, 

FL 33407 ........................................................... 305-844-1310 
t F-Dyne Elctrns.. 449 Howard Ave, Bridgeport, CT 06605 ................ 203-367-6431 
§Johnson, E F, Co., 11095 Viking Dr, Eden Prairie, MN 55344 ........... 612-942-1000 
§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN. .... 469-5333 
§ Shokai Far East Ltd, 280 Norih Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§Toko America, Inc., 1250 Feehanville Dr, Ml Prospect.IL 60056 ........ 312-297-0070 

CapaCitors, Variable, Gas Filled-1500 
t FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122·2696, 

408-292-4025 .................................................... A-l085 
Taltex Inatrumenta, Inc., P.O. Box 281, Fairview Viltage, PA 19409-0281, 

215-539-6050 .................................................... 001326 
Continental Electronics, Division of Varian Associates, Inc, P.O. Box 270879, Dallas, TX 

75227 ................................................................ 214-.381-7161 

CapaCitors, Variable, Glass-1500 
§t Johanson Manufacturing Corporation, 400 Rockaway Valley Rd., Boonton, NJ 

07005, 201·334·2676 ............................................. A-1099 
§t Sprague·Goodman Elctms., Inc., 134 Fulton Ave., Garden City Pk., NY 11040, 

516·746·1385 .................................................... A-1174 
t Voltronics Corporation, West St. .. P.O. Box 476, E. Hanover, NJ 01936, 

201-887·1517 .................................................... A-1185 
§ Electronic Resources Inc, 568 Weddell Dr, No.8, Sunnyvale, CA 94089 

· . . . .. . . . . . . . .. . . . . . .. . . . . .. .. . . .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-745-1420 
t FL Jennings, FL Inds., 970 McLaughlin Ave, San Jose, CA 95122-2696 

· . . . . . . . .. . . . . . .. . . . . . . . . . . . .. . . .. . . . . . . . . .. . . . .. . . .. . . . . . . . . . . .. . . . . .. 408-292-4025 
§ Murata Manufacturing Co, Ltd., 26-10-2-chomE>-Tenjin, Nagaaka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
§ National Electronics Corp, 11731 Markon Dr, Garden Grove, CA 92641 

· . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . .. . . . . .. .. . . . 714-892·77 49;8QO-854-2451 
§Stetco, Inc., 3344 Schierhom Ct, Franklin Pit, IL 60131 ................. 312-671-4208 

§t Tansitor Electronics, West Rd., P.O. Box 230, Bennington, VT 05201 .... 602-442-5473 

CapaCitors, Variable, HV (Lab Type)-Also See Decade 
Boxes, Capacitance-1500 

Del Elctrns. Corp., 250 E. Sandford Blvd., Mt. Vernon, NY 10550, 914·699·2000 
................................................................. A-1072 

lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334·5959 
....................................................... 001268,1270·1272 

§t Johanson Manufacturing Corporation, 400 Rockaway Valley Rd., Boonton, NJ 
07005, 201·334·2676 ............................................. A-1099 

Tettex Instruments, Inc., P.O. Box 281, Fairview Viltage, PA 19409-0281, 
215·539·6050 .................................................... 001326 

American HV Test Systems Inc., Central Garrett Ind'l. Pit, Accident MD 21520 
· .............................•.....................................•. , 301-826-8651 

t Circle Electronics, A Division of F-Dyne Elctrns.. 3501 Electronics Way, W. Palm Beach, 
FL 33407 ........................................................... 305-644-1310 

t F-Dyne Elctms, 449 Howard Ave, Bridgeport, CT 06605 . . . . . . .. . .. . . . .. 203-367-8431 
t FL Jennings, FL Inds.. 970 McLsughlin Ave., San Jose, CA 95122-2696 

.. . .. . . . . . . . . . . . .. . .. . .. .. . .. . . .. . . .. . .. . . . . . . .. . . . . . . .. . .. . .. . . . . .. ... 408-292-4025 
Hipotronics Inc, P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 

§Jensen Tools, Inc, Axia.lnc., 7815 S. 46th Sl, Phoenix. AZ. 85044 ....... M2-968-6241 
tSouthern Electronics, F-Dyne, 726 So. Flower Sl, Burbank. CA 91502 ... 818-845-2458 

§tSprague-Goodman Elctms., Inc., 134 Fu~on Ave., Garden City Pit, NY 11040 
...................................................................... 516-746-1385 

Capacitors, Variable, Mica-1500 
§ Sprague·Goodman Elctms., Inc., 134 Fulton Ave., Garden City Pk., NY 11040, 

516·746·1385 .................................................... A-1174 
§ Arco Electronics, 9822 Independence Ave, Chatsworth, CA 91311 ...... 818-862·8707 

Ei North America, 435 E 79th Sl, New Yorl<, NY 10021 ................. 212·517·5622 
§Shokai Far East Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Capacitors, Variable, Padders & Trimmers-1500 
§t Johenson Manufacturing Corporation, 400 Rocka_y Valley Rd., Boonton, NJ 

07005, 201·334·2676 ............................................. A-1099 
§ Murata Erie North AmeriC8, Inc., 2200 Lake Parlk Dr., Smyrna, GA 30080, 

404-436-1300 •••••••••••••••••••••••••••••••••••••••••••.•••••••• A-1138 
Nytronics Components Grp., Inc., 700 Orange St., DarHngton, SC 29532, 

803·393-5421 .................................................... A-1156 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



Capacitors, Variable,. padders· & Trimmers4500 (Cont'd) PRODUCT INDEX & DIRECTORY 

t Oxley, Inc.,.25 BuSinessPk. Dr., P.O. Box 814. Branfard,CT 06405, 20.3-488-1033 
.................................... , ..... ,............... Ao1677,1101013 

Penstock Engineering Labs., Penstock, Inc., .520 Mercury .0,., Sunnyvale,CA 
94086-4018,408-730.0300. ........................................ A-1844 

Sprague Electric Company, RL-MAG BuSineaa Unit, 3010 Del Sol Blvd.,. San 
Diego, CA 92154-3483, 619-575-9353 .............................. A-2031 

§t Sprague-Goodman Elctrns., Inc., 134 Fulton Ave., Garden City PI<., NY 11040, 
516-746-1365 ••••••••• ;..................................... A-1174'1175 

§t Tusonlx, Inc., 7741 N. BuSiness Park Drive, P. O. Box 37144, Tucson, AZ 
85740'7144, 602-744.0400 ........ ;............................... A-1181 

t Voltronics Corporation, West st." P.O. Box 476, E. Hanover, NJ 07936, 
201-887-1517 ••••••••••••••••• •.• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A-1185 

§AIp!I Electric (USA), Inc., 3553 N..First St, San Jose, CA 95134 •. ;...... 406-946-6000 
§ Arco Electronics, 9822 Independence Ave., Chatsworth, CA 91311. . . .. . 816-882·8707 

Ei North America, 435 E. 79th St, New York, NY 10021 ................. 212-517-5622 
§Johnson, E. F, Co.. 11095 Vikin~ Dr, Eden Prairie, MN 55344 ........... 612-942-1000 
§Maida Development Co, 20 Ubby St, Hamp1on, VA 23663 .............. 804-723.0785 

Philips EleCtronics Ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIS lM8 .................................................... :. 416-292-5161 

§t Plastic C8pacitors, Inc., 2623 N. Pulaski Ad., Chicago, IL 60639 ......... 312-48&-2229 
§Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Sletco, Inc., 3344 Schierhom Ct, Franklin PI<., IL 60131 ..•...•. ; .• . . . . . . 312-671-4208 
§ TansRor Electronics, WesI Rd., P.O. Box 230, Bennington, VT 05201 .... 802-442-5473 

Capacitors, Variable, Vacuum-1500 
Delcap Div., American Precision Industries, Inc., 270 Queker Rd.,E. Aurora, NY 

14052, 716-652-3600 ............................................. A-107!; 
Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 .................................................... A-1241 
t FL Jennings, FL IneIs., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 ..................................................... A-10BS 
Selko Instruments U.s.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 

213-517-7770 ...................... ;............................. A-1753 
t EEV Inc., 4 WeSicheSler Plaza, Elmsford, NY 10523 ..•............ '. . . . .. 914-592-6050 
§ Inmark Corp., 147 WesI Cedar St, Norwalk, CT 08854 .................. 203-866-8474 

Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 6Og;.541-4200 

CapaCitors (MIL), Fi.xed-2440 -See Vo/.B 

CapaCitors (MIL), Variable-2440 - See Vol. B 

Caps, Connector-2100 - See Vol. C 

Caps, Forms & Tapes, Heat Shrinkable.-Also. See Tubing, 
Heat Shrinkable-2800 - See Vol. C 

Caps, Lenses, Indicator Light-2460 - See Vol. B 

Caps, Wire Splicing - See Splicers,Wire (Vol. C) 

Caps (MIL)-2440 - See Vol. B 

Card Connectors, Surface Mount-2100 - See Vol. C 

Card Equipment, Mark Sense-2000 - See Vol. D 

Card Equip., Punch-2000 - See Vol. D 

Card EqUip., .Reader-2000 - See Vol. ,D 

Card Equip., Reader/Punch-2000 - See Vol. D 

Card Holders, Circuit Board - See Enclosures, Circuit 
Board, Module, & Relay Mounting (Vol. C) 

Cards, Data Communication/lnterfaces-2000 - See 
Vol. D 

. Cards, Linear Function-2000 - See Vol. D 

Cards, Logic-2000 - See Vol. D 

Cards, Memory - See Memory Devices (Vol. D), Memory 
Systems (Vol.D) 

Carriers - See Holders &. Carriers, Chip (Vol. C) 

Carrier Tape, Component-4100 - See Vol. D 

Carts & Dollies, Instrument & Equipment-1400 - See 
Vol. C 

Cases, Equipment, Instrument, Meter (Portable) - See 
Enclosures, Portable, Metallic & Nonmetallic (Vol. C) 

Cases, Equipment, Instrument, Meter (Stationary) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) 

Cases,Shielded - See Enclosures, Shielded (Vol. C) 

Cases, Transit - See Enclosures, Shipping (Vol. C) 

Casters-1400 - See Vol. C 

Castings, Die, ~and, Permanent Mold-4100 - See Vol. D 

Cathode~Ray Readout Tubes - See Tubes, Readout 
(Vol. A) 

CATV Systems & Equipment-1900 - See Vol. D 

Cavities, Microwave-3450 
t MCl., Inc., 501 S. WoodcreekRd., Bolingbrook, II. 60439-4999, 312-758-9500 

.; •••••••••••••••••••••••••••.••••••••••••••••••••••••• , ••••••••• 001425 
§ Eaton Corp., Electronic IriStrument Div, 5340 Alia Rd., Los Angeles, CA 90086 

....................................................................... 213-822-3061 
EPSCO Microwave, EPSCO, Incorporated, 411 Providence Hwy, Wes1wood,MA 02090 

....................................................................... ; 617-32&-1500 
Hughes Aircraft Co, Microelclms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

· .. . . . . .. . . . .. . .. . . . .. . . . . .• . . . . .. . . .. ..•..•.. .. . .... . . .. .. .. . . .. .• . ... 71+752-3600 
tLorch Electronics, Sub. of VernRron Corp, 105 Cedar La, Englewood, NJ07631 

· . .. . . . .. .. .. . . .. .. .... .. . .. . . . . . .. . . .. . .. .. . .. .. .. .. .. . .. . .. . .. . .. . .. . 201-569-8282 
t MIA COM LId., Humphrey Ad., Dunstable,Bedfordshire, ENGLAND LU5 4SX, England 

· ....................................................•. ,... . ... .. . . •.•. 44(582)471200 
t MicroIab/FXR, 10 Microlab Ad., livingston, NJ 07039 ................... 201-992-7700 
t Microphase, 587 Connecticut Ave., Norwalk, CT 08858 ................. 203-866-8000 
§ Microwave Development laboratOries, 10 Michigan Dr, NatiCk, MA 01760 

· .................................•... : . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0080 
t Premier Microwave, 35 New Broad St, Port CheSler, NY 10573 . • . . . . . . . 914-93&-8900 
t Reeve Electronics, MellishE. Murray, 1715 W. Carroll Ave., Chicago, IL 60612 

..... . . . . . . . .. . . . . . . . .. ... . . . . .. .. . ..... . ... .. . .. . ... . . .. ... .. . .... . ... 312-670-0150 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-6, Tampa, FL 33634 

....................................... ,............................... 813-884-1411 
tUTE Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712, ..•......... 201·922-1009 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 
· . . . . . .. . . . . .. . . . . .. .. . . . .. . . .. .. . .. . . . . .. .. .. . .. . . . .. .. . .. .. • . . .. . .. .. 415-493-4000 

tWalkins-Johnson Co, 3333 Hillview Ave., Palo AHa, CA 94304 .....••... 415-493-4141 
tWavecorn, Sub. of Loral Corp, 9036 Winnetka Ave.,. Northridge, CA 91324 

....................................................................... 818-882-3010 
Zero Corp, 777 Front St, Burbank, CA 90503 .............. ; ............ 818-846-4191 

Cells, Electrolytic (Timing) - See Timers, Electrolytic Cell 
(Vol. D) , 

~IIs,Load-5500 - See Vol. B 

Cells, Photoconductive-3700 - See Vol. B 

Cells, Photoemissive-3700 - See Vol. B 

Cells, Photovoltaic-3700 - See Vol. B 

Cells, Solar - See Cells, Photovoltaic (Vol. B) 

Cements - See Adhesives, (All Types) (Vol. C) 

Chambers, Altitude-2550 - See Vol. D 

Chambers, Anechoic-2550 - See V9'. D 

Chambers, Environmental-2550 - See Vol. D 

Chambers, Explosion-2550 - See Vol. D 

Chambers, Fluid Conditioner-2550 - See Vol. D 

Chambers, Humidity-2550 - See Vol. D 

Chambers, MagnetiC, Degaussing Coil-4525 - See 
Vol. C 

Chambers, Pressure-2550 - See Vol. D 

Chambers, Radiation-2550 - See Vol. D 

Chambers, RFI/EMI-2550 - See Vol. D 

Chambers, Shock-2550 - See Vol. D 

Chambers, Space Simulation-3475 - See Vo/.·D 

Chambers, Temperature-2550- See Vol. D 

Chambers, Vacuum-2550 - See Vol. D 

Chambers, Vibration-2550 - See Vol. 0 
Chambers (MIL)-3475 - See Vol. D 

Character Recognition Equip., Optical-2000 - See 
Vol. D 

Chargers, Battery-4000 - See Vol. D 

Chargers, Magnet - See Magnetizers (Vol. D) 

Chassis, Circuit Board Mounting-1400 - See Vol. C 

Chassis Marking Kits - See Kits, Marking (Vol. C) 

ChaSSiS, Metal-1400 -See Vol. C 

Chassis Slides - See Slides, Cabinet, Chassis (Vol. C) 

Chassis (MIL), Electrical-2440 - See Vol. B 

§-Product sold through distributors f..,.Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Checkers - See Analyzers (Vol. D), Testers (Vol. D) 

Chemicals, Antistatic - See Coatings, Antistatic (Vol. C) 

Chemicals, Electroplating-1600 - See Vol. C 

Chemicals, Epoxy Stripping-1600 - See Vol. C 

Chemicals, Etching-1700 - See Vol. C 

Chemicals, Fungicidal - See Coatings, Fungicidal (Vol. C) 

Chemicals, Tin Plating-1700 - See Vol. C 

Chemicals, Wire Stripping-1600 - See Vol. C 

Chestsets - See Handsets, Chestsets (Vol. D) 

Chip Carriers, Surface Mount-2825 - See Vol. C 

Chips, Integrated Circuit - See Integrated Circuits, Silicon 
Monolithic, Unpackaged Chips (Vol. A) 

Chokes, AF -.See Coils, AF (Vol. A) 

Chokes, Filter-1800 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 •.•.•.•.•..•........•.••..•..••.• A.2157 
t Automatic Coli Corp., Sub. Deslgnalronics, Inc., 3545 N.W. 7181 st., Dept E, 

Miami, FL 33147, 305-696-6660 ...•.•.•....•.•....•..••.••.•.. A.1194,1197 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ..•...•.•....•. A·1199,1201-1204 
BH Electronics, Inc., 12219 Wood Lk. Dr., Burnsville, MN 55337, 612-894-9590 

· . • . . • . • • • . . • . • . • . . • . • . . . . . . • . . . . . . . • . . . . . . . . . . . . • • . . . . . . . .. A·1206,2198 
Caddell-Bums MIg., 258 E. 2nd st., Mineola, NY 11501-3508, 516-746-2310 

• • . . . • . . . • • . • . • . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . .. A·1208-1216,1218-1222 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .•..•..............•...............•..•... A.1233,1235-1239 
§ Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 .•.•..............................•...•..•...•. A.1241-1242 
Dynspower Corporation, Box 3180, Farmington Hilla, MI 48333, 313-553-4300 

· . . • . • • . • . • . . • • . . . . . . • . . . . . • . . . . . . . . . . . . . . . • • • • . • • . • . . • • • . •• 001703,1706 
Eichholf Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 ..... . 

A·1651 
t Electromach, Inc., 528 Elm Street, Kearny, NJ 07032, 201-99NI95O .•... A.2214 

§t Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14070, 716-532-2234 
......•....•...•..•••.•..•••....•.........•..•....•.......•..•... A·1245 

HI80nic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 
•...•....•.•..•..•......•.......•..••...•..•...••..•..•.•.••.•.•. A·2239 

Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 
•......•...•..••.•.•..•.•..••...•.......•..•.......•..••...•.•••• A·224O 

Jerome Industries Corp., 730 E. Division st., Elizabeth, NJ 07201, 201-353-5700 
•..•...•.•.•.•.•....•..•........•..........•....•.•••.••••.•••••. A·2242 

Lenco Elctms., Inc., 1330 Belden st., McHenry, IL 60050,815-344-2900 ....•. 
A·2248 

§t Microlran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .....•..•...•••....•.•....•.....••... A.1246,2280-2281,2288 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordenlown, NJ 08505, 
609-298-7300 .•...•.••.•.••••..•.......•..•..... :........ A.2303, 001857 

t Pico Electronics, Inc., 453 North MacQuea\en Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 •.•..•...•......•....•......•...•. A.1270-1272 

t Polyphase Instrumenl, 175 Commerce Dr., Fl Washington, PA 19034, 
215-643-6950 •.•.•.•.•..•....•.......•..•....•.•...•..•••.•..•.•. A.2351 

t Power Magna-Tech Corporation, 441 High Streel, Perth Amboy, NJ 08861, 
201-826-4700 •........•...•..•.•.•.•.••.•.•..•...•••.••..•.....•. A.1281 

Pram Magnelics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
................................................................. A·2365 

RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-DOM •.•...••.•.•.••.•.•.••••.•••.•..•....•.•....•.•...•. A·2011 

Ranco ElectroniCS, Inc., 60 Jalryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-800-645-5828 ••.•.••. :....................... A.1282,2367 

Schaffner EMC, Inc., Components Division, 825 Lehigh Avenue, Union, NJ 07083, 
201-851.{)644;800-367-5566 ..•..••..•...•............•....•....•.• A.1691 

t Signal Transformer Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777 •.•....•..•••.•..•••.....•....•.... A.2372,2385,2389 

t Stsndex ElectroniCS, Stsndex International, 4538 Camberwell Rd., Cinclnnali, OH 
45209,513-871-3777 ••••.•• ;..................................... A.1287 

Talema ElectroniC, Inc., 301 N. Highway 63, Rolla, Me 65401, 314-364-{1882 
................................................................. A·2392 

Tamura Corporation 01 America, 1150 Dominguez st., Carson, CA 90746-3518, 
213-638-1790 ............................................ A.2395,001983 

§ Todd Systems, Inc., 50 Ash st., Yonkers, NY 10701, 914-963-3400 ...•.. A.2410 
Toroiil Corp. 01 Maryland, 6000 Leurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 ............................................... A.1298,2412 
t·Torolel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

............. ................................... ....... A·13OO,2418-2419 
§t United Transfonner Corporation, Sub. 01 OPT Industries, 300 Red School Lene, 

Phillipsburg, NJ 08865, 201-454-2600 ........................... ,.. A.2428 
§ Vilec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 

209-739-10n .......................................... , ......... A.2438 
Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268, 317-293-9300 

· .. . .. . .. .. . • .. • . • . • . .. . • . .. .. .. • .. • . . • . . .. . . .. • . .. • .. . . .. .. A·1317-1318 
Albar, Inc, 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 
Amecon, Inc., 1900 S. Chris La, Anaheim, CA 92805 ..... 714-634-2220;800-392-2292 
American HV Test Systems Inc, Central Garrett Ind'l PI<., Acciden~ MD 21520 

....................................................................... 301-826-8651 

Chokes, Swinging-1800 
Arstan Products International Inc., 99 Jericho Tpke, Jericho, NY 11753 ................ . 

516-333-8100 
Atlas Engineering Corp., 10 Chaney St., Dorchester, MA 02121 .......... 617-445-7100 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great oaks Boulavard, San 
Jose,CA95119-1371 ........................ , ....................... 408-629-1100 

Berkshire Translonner Corp, Route 341, P.O. Box 129, Ken~ CT 06757 
· ............................................................. ,. . .. . . .. 203-927-3541 

t Bicron Electronics, 100 Barlow Street. Canaan, CT 06018 . . . . . . . . . . . . . .. 203-824-5125 
§t Capcon, Inc., 147 West 25th Street. New Yorl<, NY 10001 ............... 212-243-6275 

Cord Electronics, Inc, 177 Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 
t Cramer Coil & Transformer Co, Inc, 401 Progress Dr, Saukville, WI 53080 

....................................................................... 414-284-9425 
t Del Elctms. Corp., 250 E. Sandlord Blvd, Mt Vernon, NY 10550 ... . . . . . . 914~99-2000 

Delta Products Corporation, 3823 Spinnaker Cl, Fremont, CA 94538 .... 415-77(}'0660 
§Electrical Windings, Inc, 2015 N. Kolmar Ave., Chicsgo.1L 60639 ....... 312-235-3360 

Electro Assemblies Corp, 425 Hushl Rd, Bldg. 17, Northbrook, IL 60062 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-498-6520 

Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
§ Ferroxcube, Amperex Electronic Corp, 5083 Kings Hwy, Saugerties, NY 12477 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. .. . . . . . . . . .. . . .. .. . . .... 914-246-2811 
Genco Precision Corp, 247 Skidmore Road, Dear Pari<, NY 11729 ...... 516-242-3006 

§Hammond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
Hurricane Electronics Lab, P.O. Box 1280, Hurricane, UT 84737 ......... 801-635-2003 

§Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, AZ. 85621 ... 602-287-5851 
Lestronics, Inc, 1840 Industrial Circle, Loilgmon~ CO 80501 ............ 303-651-2011 

§ Magnete!< Triad, 1124 E. Franklin St., Huntington, IN 46750 ............. 219-358-6500 
tMagnatic Devices Inc, 5575 Kearny Villa Rd, San Diego, CA 92123 .... 619-279-7054 
§ Martin Sound Prods., 28 Alpha Pari<, Claveland, OH 44143-2297 ........ 216-442-2286 

North Hills Electronics, 1 Alexander PL Glen Cove. NY 11542 .......... 516-671-5700 
NWL Capacitors, NWL Translonners, 8050 Monetary Dr, Riviera Bch., FL 33404 

· . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . .. . . .. . . . . . . . . . . . . . . . . .. .. . . . .. .. .. .. ... 305-848-9009 
OPT Industries Inc, 300 Red School La. Phillipsburg, NJ 08865 ........ 201-454-2600 

t Perkin-Elmer Corp, Elctrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-762-4786 

t PTC Translormers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 
· . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . .. .. .. . . . . . .. . . . . . . . ... 609-296-8200 

§Pulse Engineering Inc., 7250 Convoy Cl, P.O. Box 12235, San Diego, CA 92112 
· . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . .. ... . . .. .. . . . . ... 619-268-2400 

Rapid Power Technologies, Graysbridge Ad, P.O.BOX 291, Brookfield, CT 06804 
· . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . . . • . . . . . .. . . .. .. 203-775-0411 ;Il00-332-1111 

Sanford-Miller Corp., 8 John St., Lynbrook, NY 11563 .... 516-593-2025;800-645-5900 
tSigmapower,lnc., 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-8igma 

§t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
South American Development Corp, Rle. 00, RD. 413, Hyde Pari<, NY 12538 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 
Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O .. Box 

9102, Mansfield, MA 0204&-9102 ...................................... 617-339-8900 
Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd, San Diego, CA 

92154-3483 ...... : . . . . . . .. . . . . . . . . . .. . . . . . .. . . .. . . . . . .. . . .. . .. . . . .. .. 619-575-9353 
Staco Transpower, 610 W. 6th St., Mt Carme~ IL 62863................. 616-262-5555 
Sterling Translormer Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 716-782-4200 
Texas Translonner Corp, P.O. Box 220, Plano, TJ( 75074 ............... 214-424-1581 

§ Tokin America, Inc, 155 Nicholson Ln, 95134, CA 95131 ............... 406-432-8020 
§ Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312-297-0070 
tTrans American Translormer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Valor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 
tVo~ampere Corp, 146 Horton Ave, Lynbrook, NY 11563 ................ 516-887-9443 
t Wirebenders, Inc., 2440 W. Mission Ln, Ste. 9,10. Phoenix, AZ. 85021 ... 602-861-1856 

§tZarnbre Co., Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Chokes, RF - See Coils, RF (Vol. A) 

Chokes, Swinging-1800 
t Abbott Technologies, Inc., Burbank Division, Translonners, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A·2157 
t Automatic Coil Corp., Sub. Deslgnatronlcs, Inc., 3545 N.W. 7181 st., Dept E, 

Miami, FL 33147, 305-696-6860 ••.•.••••••.••••••.•..•••. A·1194-1195,1197 
Caddell-Burns Mfg., 258 E. 2nd st., Mineola, NY 11501-3508, 516-746-2310 

.................................................. A·1208-1209,1212-1214 
§ Dale Electronics, Inc., Yankton DIv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... A·1239 
Electromach, Inc., 528 Elm Streel, Kearny, NJ 07032, 201-997-0950 ••••• A.2214 

§ EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
• . . • • . • • . • • • . • • • • • • . . • . . . • . • • . • •• • . • . • • • • . • . • . • . • • • • • . • • . • •• A·1244,2225 

Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 
................................................................. A·1245 

Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 
................................................................. A·224O 

§t Micro\ran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .......................................... A.1246,2280-2281 

t Pico ElectroniCS, Inc., 453 North MacQuasten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 ••..•..•..•.•.•.••.•••..•••••••••• A·1271-1272 

t Po_r Magne·Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 .................................................... A·1281 

Prem Magnatlcs, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050, 815-385-2700 
................................................................. A·2365 

Ranco ElectroniCS, Inc., 60 Jalryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-800-645-5828 •••••••••..••....•..•.••... A.1282,1284,2367 

t Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 
11696, 516-239-5777 ....................... ;................ A·2372,2389 

Tamura Corporalion 01 America, 1150 Dominguez st., Carson, CA 90746-3518, 
213-638-1790 ............................................ A.2395, 001983 

§ Todd Syatems, Inc., 50 Ash st., Yonkers, NY 10701, 914-963-3400 •••••• A·2410 
Toroid Corp. 01 Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 ............................................... A·1298,2412 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Chokes,Swinging-1800(Cont'd) 
tTorotel Prods.. Inc., 134025. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·l300 
Amecon, Inc., 1900 S. Chris .La, Anaheim, CA 92805 ..... 714-634-2220;800,392-2292 
American MagnetiC$, P.O. Box.49,Qarterville,ll 629.18. , ... , .. . .. . .. .... 618-985-4838 

t American Monarch, 2801-37th Ave., .tolE. Minneapolis, MN 55421 ..•..... 612-788-9161 
§t Aydin Radar & EW Division, Div. 01 Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................. 408-62!H 100 
BerkshireTransformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

. ' ...................................................................... 203-927-3541 
tBoumslnstruments Inc., 6135 Magnolia Avf3., Riverside, CA 92506 ...... 714-781,5148 

. t Coasf Coil Co, Coasf Magnetics, 5333 W. Washington Blvd., los Angeles, CA 90016 
........ , ........ : ....... ~ ................................•... ,......... 213-93&-6188 

tDeI Elctms. Corp. 250-ESandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 
tDietz Design, Inc., tOO Electronic$ PI\Wy, BeRon, M064012 ............ 816-331-4911 
§ Electrical Windings, Inc., 2015 III. Kohner Ave., Chicago, IL 60639 . . . . . . .. 31 ;1-235-3360 

Electro Assembli"" Corp. 425 Huehl Ad., Bldg. 17,Northbrook, IL 60062 
. . .. . . . . .. .. . . . . . .. .. .. . .. .. .. ..•.. .. . .. . .. . . ... .. . . . .. .. .312-498-6520 

Elebtrocube, 1710 So. Del. Mar Avf3., San Gabriel, CA 91776 ............ 818-573-3300 
t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
§E-TroniC$, 16774 Schoenbom, Sepulveda, CA 91343 ................... 818-892-7279 

Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
§ Hammond Manufacturing Co., 1690 Walden Ave, Buffalo, NY 14225 . . .. 716-894-5710 

Hunicane Electronics lab, P.O" Box. 1280, Hunicane, .lIT 84737 ... . . . . .. 801-635-2003 
lestroniC$, Inc.,. 1840 Industrial Circle, Longmont CO 80501 . . . . . . .. . . ... 303-651-2011 
Mag-Con, 1626 Tenace Dr, St Paul, MN 55113 ........................ 612-633-8820 

t Magnetic CirCuR Elements, 1540 Moffett St, SaBnas, CA 93905 .•....... 408-757-8752 
t Magnetico Inc., 182 Morris Ave, Hoftsville, NY 1.1742 ................... 516-654-1166 
t Northlake Engineering, Inc, 999. AnHa Avf3., Antioch, II 60002 ........... 312-395-5710 
t NWl Transformers, Rising Sun Rd., p.o. Box 358, Bordentown, NJ 08505 

........ , . ... . . . .. .. . . . . .. .. . . . . . . . . . .. . . .. .. . .. . .. .. .. . .. . .. . .. . . . . . .. 609-298-7300 
Deco Corp, 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

t Perkin-Elmer Corp., Elctrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 
...... :.......................................... ....................... 203-762-4766 

tPolyphase Instrument 175 Commerce Dr, FtWashington, PA 19034 ... 215-843-6950 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-8200 
§ Pulse Engineering, Inc, 7250 Convoy ct P.O. Box 12235, San Diego, CA 92112 

... . . . .. . . . . . . . ... .. . .. . .. .. . . . .. . .. . .. .. . . . . . . . .. . . . . . . .. .. . .. . . . . . ... 619-288-2400 
Schott Corp, 1000 Parkers Lk. Ad., Wayzata, MN 55391 ................ 612-475-1173 

t Sigma Electronics Inc., 10830 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc., 20790 leapwood Ave, Carson, CA 90746 ............ 213-32-5igma 

§t Skyway MagnetiC$, 35372. Hwy 79, Warnet Springs, CA 92086 . . . . . . . . .. 619-782-3342 
South American Development Corp, Ate. 00, R.D. 413, Hyde Park, NY 12538 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. .. . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 
t Slandex ElectroniC$, Standex International, 4538 Carnberwell Rd., Cincinnati, OH 45209 

......................................... " ............................ 5137871-3777 
§t Thordarson Meissner, Components Corp. o( Amer., Electronic Center, Mt Carmel, IL 

62863 ., .......•. c ..•...• , ••.••. '" ..•...••...• , . .• •••.• .. • • • . •• • •• • • • •• 618-262-5121 
tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., M!ldford. NY 11763 .... 516-654-1880 

§t UnRed Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08885 •.............•....•..•..•..................... 201-454-2600 

t Wirebenders, Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, I\Z. 85021 . .. 602-861-1856 

Chokes, Waveguide-3450 
t PoWer Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-82&-4700 ............................................... A.2352-2353 
t Airtron, Litton Industries, Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 

· ....•. . .. ... . .••. .. . .. . .. .. .. ... .. . . .. . . . . .. . .. . .. ..•.. .. . .. . .. ... . . .. 201-539-5500 
Lectronic.Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 •.... 609-541-4200 

tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 .•..•• 714-987-4715 
t Microlab/FXR, 10 Microlab Rd., livingston, NJ 07039 . . . . . . . . . . . . . . . . . .. 201-992-7700 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA01760 

......................................................... :. . . . . . • . . . ... 617-655-0060 
t Premier Microwave, 35 New Broad Sl, Port CheSter, NY 10573 . .. . . . . .. 914-939-8900 
t Reeve Electronics, Mellish E. Murray, 1715 W. carroll Ave., Chicago, IL 60612 

..........•............................................................ 312-67<r0150 
§t Systron-Dpnner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 818-786-1760 
§ Waveline, Box 718, W. Caldwel~NJ 07006.............................. 201-226-9100 

Chokes (MIL)-2440 "- See Vol. B 

Choppers-Also See Light Choppers-4050 - See Vol. D 

Choppers (MIL)-2440 - See Vol. B 

Circuit Analyzers - See Testers, Signal Tracing (Vol. D) 

CircuitBoard Holders, Jig Type - See Holders, Circuit 
Board (Vol. D) 

Circuit Breakers-4300 - See Vol. B 

Circuit Breakers, Boxes, Panel Boards, Enclosures 
(MIL)-2440 '- See Vol. B 

Circuit Testers '- See Testers, Signal Tracing (Vol. D) 

Circuits, Hybrid, Custom-3130 
t AerOflex Laboratories, Inc., Microelectronics Div., 35 5. Service Rd., Plainview, 

NY 11803, 516-684-6700 ......... , .................. ,............. A.1716 
CAC Microcircuits Inc., 2 Southgate Dr., Mt Cannel, IL 62863, 618-263-4343 

.................................................................. A·1731 
t CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 

47906,317-463-2565 .................. ,..................... ~.1732-1733 

PRODUCT INDEX & DIRECTORY 
FDK America, Inc., Fl.lji Electromechanical Co., Ltd., 17326 Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701, 213-404-1no ..•.....••.•••••.•.... A.1734-1735 
Gordos Corporation, A Flint Industries Company, 1000 N •. Second St, P.O. Box 

824, Rogers, AR 72757, 501'636-5000 .............................. A·1736 
HEI, Inc., Hybrid Electronics Div., 1495 Steigar Lake In., Victoria, MN55386, 

612-443-2500 ............... :... .................................. A·1737 
Hybrids International Ltd., Thick Film DiviSion, 311 N. Undenwood Dr., Olathe, KS 

66062, 913-764-6400 ............................................. A·1759 
Hybrldyne, Inc., 2155 N. Forbes BWd., Tucson, AZ 85745; 602-629-0001 ••••.• 

A·l738 
tlLC Daia Device Corp., 105 Wilbur PL; Bohamla, NY 11716, 516-567-5600 

................................................................. 001164 
t Integrated Circuits, Inc., 10301 Willows ROads, P.O. Box 97005, Redmond, WA 

98073-9705,20&-882-3100 ...... _... ......................... A.174O-.t741 
§ International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

.. .. • • .. • • • • .. .. • • • • • .. .. .. • • .. • .. • •• .• • • .. • . • • •• • • • .. ... "·1739, B·l0ll 
§t International Sensor Systems, Inc., Aurora Industrial Pic., Box 345, Aurora, NE 

68818,402-694-6111 .............. , •• " ...................... A·1742-1743 
t Leach Control Products Div., Leach Corporation, 6900 Orangethorpe Ave., Buena 

Pic., CA 90620, 714-739-ono ..•. _.......... ...•. Ao1744-1745,601516-1519 
McCoy Electronics Co., A Sub. Of Oek Industries, 100 Watts St, P.O. Box B, Mt 

Holly Springs, PA 17065, 717-486-3411 ................. ~........... A·1416 
Mepco/Centralab, Inc., A North American Philips Co., 2601 S. Moorland Rd., New 

Berlin, WI 53131, 414-785-6506 •••••• _ ............................. A·1747 
t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203 

••••••.•••••••••••••••. _ ••••••••••••••••••••••••••••.•••••••••••• A·1975 
M-Tron Industries, P.O. Box 630, E. Hwy_ 50, Yankton, SO 57078, 605-665-9321 

................................................................. A·1428 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 .............................................. , A.175O-1751 
§ Raltron ElectroniCS, 2315 N.W. '107th Ave., Miami, FL33172, 305-593-6033 

..•••.••.••...•..••..•...•..•.•.•....•. _ •••.•••.•.••.•.•••••••••• A·2009 
§t RCD Components, Inc., 520 E-Industrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 ............................................... A.2010-2011 
ACC Electronics Company, Echlin Inc., 1300 W. Oak, Independence, KS 67301 

....................................................................... 316-331-1000 
§t Adams-Russell, Anzac Div.,.80 Cambridge Sl, Burlington, MAOI803 ... .671-273-3333 

t Addacon, Inc., 3702-C Alliance Dr, Greensboro, NC 27407 ............•. 919-852-6200 
t Advanced Analog, Intech, 2270 Martin Ave, Santa Clara, CA 95050 ..... 408-988-4930 
t Aeroflex laboratories Inc., Magnetic Products Div, 35 South Service Road, Plainview, 

NY 11803 ............................................................ 516-694-6700 
t Allied Corp. Aerospace Sector, Bendix Communications Div, East Joppa Rd, Towson, 

MD 21204 ........................................................... 301-563-4000 
t Alpha Inds., Inc., Microelectronic Div, 2800 Crystal Drive, Hatfield, PA 19440 

............................................... , ....................... 215-822-1311 
Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Sialersville, RI 02876 ........................................... 401-762-3800 
Analogic Corp, 8 Centennial Dr., Peabody, MA 01961 ..................• 617-246-0300 
Applied Research Labs., Fisons, 24911 Stanford Ave, Valencia, CA 91355 

· ................................. : . . . . . . . . . . . . . • . .. . .. . .. . . .. . .. .. . . . • 805-295-0019 
Aptek Technologies, lric, Aptel< Microsystems, 700 N. W. 12th Ave., Deerfield Beach, Fl 

33442 . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . .• . . . . .. . .. .. .. . . . . .. . . • 305-421-8450 
Argo Transdata Corp, Box 554, Clinton, CT 08413 ...................... 203-669-2233 

t A.S.!. Microsystems, Inc, (Formerly Andrich Systems, Inc.), 1699 RooseveR Ave., 
Bohemia, NY 11716 .......... , .................................. : .•.. 516-589-5656 

tAssembly Specialists, 914 Main St, Box 965, Acton, MA 01720 .....•..• 617-263-9100 
. Astec USA, Ltd., A BSR Inti. Co., 2880 San Tomas Expwy, # 200, santa Clara, CA 

95051 ................................................................. 408-746-1200 
Automatic Coil Corp., Sub. DesignatroniC$, Inc., 3545 N.W. 71st St, Dept E, Miami, FL 

33147 ................................................................ 305-696-6660 
Aydin Corp., 700 Dresher Rd., Horsham, PA 19044 ...................... 215-657-7510 

tAydin Vector Div., Aydin Corp, Box 328, Newtown, PA 1894<r0328 ..... 215-969-4271 
t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
§tBoeing Electronics Co., P.O. Box 24969, MIS 9N-41, Seattle, WA 96124-6269 

.....•........................................•................. :..... .206-657-7474 
Bosch, Robert, Corp. 2800 S. 25th Ave., Broadview, IL 60153 .... ,...... 312-865-5200 

§ Cermelek Microelectronics Inc., 1308 Borregas Ave., Sunnyvale, CA 94088-3565 
· . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-752-5000 

tCircuitTechnology Inc., 160 Smith St, Farmingdale, NY 11735 ........•. 516-293-8688 
t CTS Corporation, 905 West Blvd North, Elkhart IN 46514 ..•........... 219-293-7511 

§t Dale ElectroniCS, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926 ................ . 
915-592-3253 

§ Dale ElectroniCs, Inc., Noriolk Div, ;1300 Riverside Blvd, Norlolk, NE 88101 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . 402-371-0080 

t Datel, Inc., 11 Cabot Blvd, Mansfield, MA 02048 ........................ 617-33!l-3ooo 
Dover Electronics Manufacturing, Kirkwood Industrial Park, P.O. Box 5212, Binghamton, 

NY 13902-5212 .............................. : .... 607-772-7563;I-800-PWB-ASSY 
Dow SwHch, Screenprint/Dow, 271 Baliardvale'St, P.O. Box 1332, Wilmington, MA 

01887 ................................................................ 617-935-6395 
§t Dymec, Inc., 8 Lowell Ave., Winchester, MA 01890 ....... 617-729-7870;800-225-1151 

ERec Instruments Inc., P.O. Box 9610, Daytona Bch, Fl 32020 .. . . . . . . . . 904-253-5328 
t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry HiI~ NJ 08034 ..... 809-429-7800 

Engelhard Corp, Menlo Pk., CN40, Edison, NJ .08818 ..... 201-632-6000;800-932-0444 
(inNJ) 

tEnvironmental Comm, 3150 Pullman Sl, Costa Mesa, CA 92627 ....... 714-557-7800 
t Frequency ElectroniCS, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . • . . • . . . . . . . . . . . . . 516-794-4500 
FujRsu Components of America, 3320 Scott Blvd.,.Santa Clara CA 95054 I 

· . . . . . . . . . . . . . . . . . . . . • . . . .. . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . .. 408-727-1700 
General Electric Solid State Diit, G.E. Corporation, Route 202, Somerville, NJ 08876 

· • . . . . . . • . . . . . . . . . . . . . . .. . . • . • . . .. . . . . . . . . .. . .. . . . . .. .. . . . . . . . . . .. . . ... 201-885-6530 
§t General,Mircocircuits, 780 Boston Rd., Billerica, MA 01821 ........•....• 508-663-9101 
t Gentex, Box 315, Carbondale, PA 18407 . . .. . . .. . . . . .. . . • . . .. . . . . .. .. .. . 603-434-0311 

Gentron Corp. 6667 N. Sidney PI, Milwaukee, WI 53209 •............•.. 414-351-1650 
GTI/Circuits Div, Box 217, Leesburg, IN 46538 ........... ............. 219-453-3261 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

t Hi-G Company, A SubsidiatY of Nytronics Inc, 101 locust St, Hartford, CT 06114 
· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. . . . . .. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 203-522-8600 

t Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
· .•. . . . . .. . . .. . .. . .. . . . .. .. . .. . .. .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . .. ... 714-752-3800 

t Hybrid Electronics Corp, 6 DeAngelo Dr, Bedford, MA 01730 ........... 617-275-5350 
t Hybrid Systems, Sipex Corporation, 22 linnell Circle, Billerica, MA 01821 

..................•.................................................... 617-667-8700 
t Hycomp, Inc, 165 Cedar Hill St, Marlborough, MA 01752 .............•. 617-485-6300 
tHy-Tec Industries, Div. ofTopo Industries, Inc, P.O. Box 91; Shoreham, NY 11786 

.....................................•................................. 516-924-6686 
t Hytek Microsystems, 980 University Ave, los Gatos, CA 95030 .. . .. . . .. 408-395-2300 
§ International Aectifier Corp, Semiconduclor Div, 233 Kansas St, EI Segundo, CA 90245 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-772-2000 
IXYS Corp, 2355 Zanker Ad., San Jose, CA 95131-1109 . . . . . . . . . . . . . . .. 408-435-1900 

tKates Scientific Instruments, 142 Adam St, Newton, MA 02158 ......... 614-527-2711 
KDI Electronics, Inc., Engelmann & Pyrofllrn Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 ..........................•..................................... 201-887-8100 
t M.S. Kennedy Corp, Sub of Hybrilonics, Inc., 8170 Thompson Ad., Clay, NY 13041 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-698-9201 
§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .......................................................... 618-576-2600 
t litton Applied Technology, 645 Almanor Ave, P.O. Box 3478, Sunnyvale, CA 

94068-3478 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-773-0777 
t Lockheed Electronics Co, Inc, Lockheed Corporation, 1501 U.S. Highway 22, CS No.1, 

Plainfield, NJ 07061 ........................................•......... 201-757-1600 
ln, Inc, 6445 N. Hamlin Ave., lincolnwood, Il60645 ................... 312-678-7500 

tMel Tec, Div. Epsco, Inc., 411 Providence Hwy, Westwood, MA 02090 .. 617-328-1508 
tMICRA Corp, 120 Aicefield Lane, Hauppauge, NY 11788 ............... 516-231-8800 

Micro Hybrids, Inc., 2884 Aoute 112, Medford, NY 11763 . . . . . . . . . . . . . . .. 516-732-3448 
Micronel U.S., 2142F tndustrial Ct, Sycamore Aesearch Center, Vista, CA 92063 

................................................................ , ...... 618-727-7400 
t Micropac Inds, Inc, General Sensors Div, 905 E. Walnut St, Garland, TX 75040 

· ............................... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-272-3571 
Microplex, Inc, 1977 State College Blvd., Anaheim, CA 92806 ............ 714-978-8833; 

714-634-1535 
t Micro Systems Engineering, Inc., 6024 S.W. Jean Ad., lake Oswego, OA 97035 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 503-635-4016 
§ Mitel Semiconductor, M~el Corp, P. O. Box 13320, Kanata, ON, CANADA K2K lX5 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 613-592-5630 
§ M~umi Elec. Co., Ltd., 8-2, B-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN.. . 488-5333 
t Modular Devices, Brookhaven A & D Plaza, 1 Aoned Ad., Shirley, NY 11967 

· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 516-345-3100 
Motorola Microelectronics Div, 8000 W. Sunrise, Ft lauderdale, Fl 33322 

§ Murata Erie North America, Inc., 2200 lake Park Or, Smyrna, GA 80080 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-436-1300 

t Natel Engineering Co., Inc, 4550 Aunway St, Simi Valley, CA 93063 .... 805-581-3950 
t Northwest Microcireu~, Inc, 5464SW Philomath Blvd, Corvallis, OA 97333 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................. 503-753-8242 
Optical Electronics, Inc, 2700 E. Bisby Ad., Tucson, AZ 85706 .......... 602-889-8811 

§Opto Technology, Inc, 562 Chaddick Dr, Wheeling, Il60090 ........... 312-537-4277 
t Paine Corporation, 2401 S. Bayview St, Seattle, WA 98144 .............. 206-328-8800; 

81»426-0366 
tParlex Corp, 145 Milk St, Methuen, MA 01844 ........•........ 617-685-4341, Ext 265 

PCK Technology Div, Kollmorgen Corp, 322 South Service Ad., Melville, NY 11747 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-454-4400 

Philips Circu~ Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 
Glen Pk. Ad., Milwaukee, WI 53209 .......... . . . . . . . . . . . . . . . . . . . . . . . .. 414-228-7632 

Philips Circu~ Assemblies, A Subdivision of North American Philips Corp, 2601 S. 
Moorland Rd., New Berlin, WI 53151 .................................. 414-785-6506 

Philips Circuit Assemblies, 3602 W. Waters Avenue, Tampa, Fl33684 .. 813-933-5113 
Philips Circu~ Assemblies, 1515 Sixth St South, Hopkins, MN 55343 ... 612-933-4600 

tPiconics, 26 Cummings Aoad, Tyngsboro, MA 01879 ............•...... 617-648-7501 
t Piezo Technology Inc, 2525 Shader Ad., Orlando, Fl 32804 ............ 407-298-2000 

Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 
•.... . . . . .. . . .. . . . . . . . .. . . . . ... . .. . .. . . . . . . . . .. . . . . . . . . . . . .. . . . .•. . . . .. 618-268-2400 

t Raytheon Co, Microwave & Power Tube Div, 190 Willow St, Waltham, MA 02154 
· . . . . . .. . .. . .. . .. .. .. . .. . .. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . .•. .. 617-898-6400 

ACA Solid State Div, linear Integrated CireuHs, Ate. 202, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 201-885-6000 

tResistance Technology Inc, 1260 Aed Fox Ad., St Paul, MN 55112 .... 612-636-9770 
§ Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201 :825-8080 

SFETechnologies, 15011stSt,SanFemando,CA91340 .............. 818-365-9411 
Signatron, A Un~ of Sundstrand Corp, 110 Hartwell Ave., lexington, MA 02173 

· .•.... " .. . . . . .. ... . . . . . . . . .. . .. . . . ..•. . .. . . . ... .. . . . .. . . . .•. . .. . .. . .. 617-881-1500 
§t Soshin Electric Co, ltd., No. 18-18, 1-Chome Nakamagpme, Ota-Ku, Tokyo, JAPAN 

... . . . . .•... . . . .. .•. . .. .. . . . . . . .. . .. ... . . .. . . . . .. .•. .. ... . . .•.. .. . . . . .. (03) 775-2111 
State of lhe Art, Inc., 2470 Fox Hill Rd., Stete College, PA 16803-1797 .. 814-355-8004 
Tadiran EIec.Inds.lnc, 40 Seaview Blvd., Port Washington, NY 11050 .. 516-621-4980 
Taiyo Yuden (USA) Inc., 714 W. Algonquin Rd., Arlington Heights, II. 80005-4493 

.....................•..•........... , .............•... , ................ 312"364-6104 
Tektronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ......•..... 800-635-9433 
Tektronix, Inc., Hybrid Components Operation, P.O. Box 500, Beaverton, OA 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 503-627-4220 
tTeledyne Crystalonics, Teledyne Industries, Inc, 147 Sherman St, Cambridge, MA 02140 

....................................................................... 617-491-1670 
t Teledyne Microelectronics, 12964 Panama St, los Angeles, CA 90066 

.....................................•..............•... 213-822-8229;213-870-9831 
§tThickfilm Internationa~ At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 

Thomson Electron Tubes & Devices Corp., Special Products Div, 550 Mount Pleasant 
Ave., Dover, NJ 07801 .•...•.•........................................ 201-328-1400 

Tocos America, Inc., Tokyo Cosmos Electric Co, ltd., 565 West GoH Road, Arlington 
Heights, Il 80005 .......•. :.......................................... 312-364-7277 

tTrend Circuits, 44358 Old Warm Springs Blvd, Frerno~ CA 94536 •.... 415-651-1150 
tTRW LSI Products Division, PO Box 2472, laJolla, CA 92038 .......... 619-457-1000 

Circuits, Hybrid, Thick Film-3130 
Un~ed Supertek, Inc., 118 Charcot Ave., San Jose, CA 95131-1101 •.•.. 408-922-0730 

t Voltage Muftipliers, Inc, 8711 W. Aooseveft Ave., Visalia, CA 93291 ..... 209-651-1402 
WllMANCO, 19529 Business Center Drive, Northridge, CA 91324 

................................................................. 818-993-1662/1663 
§tXenotronix Inc, 26074 Ave., Hall No. 10, Valencia, CA 91355 ........... 805-257-4793 

t Zenith CAT & Components Operations, 1000 Milwaukee Ave., Glenview, II. 60025 
....................................................................... 312-391-7733 

t Zenith Components Group, ZenHh Electronics Corp., 1000 Milwaukee Ave., Glenview, II. 
60025 ..........................•..................................... 312-391-7733 

Circuits, Hybrid, Thick Film-3130 
t Aerollex laboratories, Inc" Microeleclronlc8 DIY., 35 S. Service Rd., Plalnvtew, 

NY 11803, 516-694-6700 ............. , •.• ,........................ A.I716 
t AMITRON, American Micro-Tron!x, Inc., 85 FIegshIp DrIve, North Andover, MA 

01845, 508-686-1882 ................................ :............ A.1763 
CAC Microcircuits Inc., 2 Southgate Dr., Mt. Cermel, IL 62863, 618-263-4343 

........ , ........................................................ A·I731 
t CTS COrporation, Microelectronics Dlv., 1201 Cumberland Ave., W. laIeyetle, IN 

47906, 317-463-2565 .................. ,..................... A.I732-1733 
§t Dale ElectroniCS, Inc., EI Paso Dlv., P,O. Box 26728, EI Paao, TX 79926, 

915-592-3253 ..... , ......... ,.................................... A-1916 
§ FDK Amerfca, Inc., Fuli Electromechanical Co., Ud., 17326 Edward. Rd., Ste. 

A-13O, Cerritos, CA 90701, 213-404-1770 •••••••••• ,........... A.I734-1735 
Gordos Corporation, A Flint Industria8 Company, 1000 N. Second St, P.O. Box 

824, Rogers, AR 72757, 501-636-5000 •• ' ........................... A-I736 
HEI, Inc., Hybrid Electronics Dlv., 1495 Steiger lake Ln., Victoria, MN 55386, 

612-443-2500 .,.,................................................ A-I737 
§t Hybrids International ltd., Thick Film Division, 311 N. UndenwOQd Dr., Olathe, KS 

66062, 913-764-6400 ..... , .............................. :........ A-1759 
t Hybrldyne, Inc., 2155 N. Forbes Blvd., Tucson, AZ 85745, 802-629-0001 •••••• 

A-I736 
t ILC Data Device COrp., 105 Wilbur PI" Bohemia, NY 11716, 516-567-5800 

• ................ , .............. , • . .. . • .. .. • • • • .. .. .. .. .. ... 001184-1185 
t Integrated Circuits, Inc., 10301 Willows Roads, P.O. Box 97005, Redmond, WA 

98073-9705,206-882-3100 ••••••••••••••••••••••••••••••••••• A-1740-1741 
§ International Resiatlve Company, P.O. Box 1880, Boone, NC 28607, 704-264-6861 

• .. , ...................... , • .. . • . .. .. • .. • • .. . • .. • .. • .. ... A-I739, B-l0ll 
§t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

68818, 402-694-6111 ........................................ A.1742-1743 
t Leach Control Products Dlv., Leach CorporatIon, 6900 Orangatilorpe Ave., Buena 

Pic., CA 90620, 714-739-G770 •••••••••••••••••••• A-1744-1745, 801516-1519 
McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St, P.o..Box B, Mt. 

Holly SprIngs, PA 17065, 717-486-3411 ............................. A-1416 
Mepco/Centralab, Inc" A North American PhiUpa CO., 2801 S. Moorland Rd., New 

Berlin, WI 53131, 414-785-6501r.................................... A-1747 
t Mlni-Syatams, Inc., 20 David Rd., North Attleboro, MA 02761, 617-69~3 

........... " ••.••• ,., ................ , .......................... A-1975 
M-Tron Induatries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 805-665-9321 

••• , ......... ,., •.• , ............................................. A·1428 
NMB TechnologieS, 9730 Independence Avenue, Chataworth, CA 91311, 

818-341,3355 ................................ ,.............. A.1750-1751 
§ Raitron Electronics, 2315 N.W, 107th Ave., Miami, FL 33172,305-593-6033 
..... , ........ ,., ....... , .......................... , .............. A-2Q09 

§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchaatar, NH 03103, 
803-669-G054 , ......... , ..... , ..................... ,........ A-2010-2011 

§ Silicon Po_r Cube Corp., 8015 Obispo Ava., Long Beech, CA 90805, 
213-634-9390 , ..................... ,........................ 801566-1587 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-355-8004 ....................... ,....................... A-2034-2035 

ACC Electronics Company, Echlin Inc., 1300 W. Oak, Independence, KS 67301 
............................................................•..•....... 316-331-1000 

§t Aclams-Aussell, Anzac Div, 60 Cambridge St, Burlington, MA 01803 .... 671-273-3333 
t Addacon, Inc., 3702-C Alliance Or, Greensboro, NC 27407 ......•....... 918-852"6200 
t Advanced Analog, Intech, 2270 Martin Ave., Santa Clara, CA 95050 . . ... 408-988-4930 
t Aeroflex laboratories Inc, Magnetic Products Div,35 South Service Aoad, Plainview, 

NY 11803 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 518-694-6700 
t Airtron, litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . .• 201-539-5500 
§ Allen Bradley Co., Electronic Components Div, A Aockwellinternational Co., 1414 

Allen-Bradley Dr., EI Paso, TX 79938 ......•.......•... 915-592-4888;800-592-4888 
t Allied Corp. Aerospace Sector, Bendix Communications Div, East Joppa Ad., Towson, 

Me 21204 ........................................................... 301-583-4000 
t Alpha Inds, Inc., Microelectronic Div, 2800 Crystal Drive, Hatfield, PA 19440 

.....................•...........................................•..... 215-822"1311 
Alphalnds, Inc, 20 Sylvan Ad., Woburn, MA 01601 ..................... 617-935-5150 

t Alpha Industries, Inc, 20 Sylvan Ad., Wobum, MA 01801 ................ 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Camp.; 651 lowell St, Methuen, MA 01844 

· . . . . . . . . . . . . . .. . . . . .. . .. . . . . .. . . . .. .. . .. ... . . . . . . .. .. . .. .. . .. . . .. . . .•. 617-682-4661 
Amperex Electronic Company, A Div. of North American Phirops Corporation, Providence 

Pike, Slatersville, AI 02876 ...........................•............... 401-762"3800 
Applied Research labs., Fisons, 24911 Stanford Ave., Valencia, CA 91355 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 805-295-0019 
Aptek Technologies, Inc., Aptak Microsystems, 700 N. W. 12th Ave, Deerfield Beach, FL 

33442 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 305-421-8450 
Argo Transdata Corp., Box 554, Clinton, CT 06413 .....•................ 203-669-2233 
Aselco, Inc., 429 E. Diamond Ave., Suite E, Gaithersburg, MD 20877 •... 3OHI63-1937 

t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 Aooseveft Ave., 
Bohemia, NY 11716 . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 516-588-5656 

tAssembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 
AT&T, 555 Union Blvd, Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canade:I-800-553-2448 
Aydin Corp, 700 Dresher Ad., Horsham, PA 19044 ...................... 215-657-7510 

tAydin Vector Div, Aydin Corp., Box 328, Newtown, PA 16940-0328 •.... 215-968-4271 
§t Beckman Industrial Corp., SubsidiatY o/Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635 ....•......•.........•.....•...........•......••.. 714-447-2700 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Circuits,Hybrid, Thick Film-3130 (Cont'd) 
St Boeing Electronics Co., P.O. Box 24969, MIS 9~ 1, Seattle, WA 98124-6269 

.....•........•..•. ..................................................... 206-657-7474 
Bosch, Robert, Corp., 2800 S. 25th Ave.,.Broadview,IL 60153 •..•....•.. 312-865-5200 

§ Burr-Brown Corp, P:O. Box 11400, Tucson, /IZ 85734 ..•.......•...•... 602-i'46"lJ 11 
CalWomia.Eastern Labs. Inc., 3260 Jay St, Santa Clara, CA 95054 .....• 40&-988-3500 
Centerflex Techn. Corp, 221 Seventh Ave., P.O. Box 21, Hawthome, NJ 07507 

....................................................................... 201-423-0505 
Cermetek Microelectronics Inc., 1308 Borregas Ave., Sunnyvale, CA 9408&-3565 

: ...................................................................... 40&-752-5000 
tCircuit Technology lric., 160 Smith St, Farmingdale, NY 11735.......... 516-293-8686 
t Coinalel USA, Inc., 22 Eagle Ad., Commerce PI<.; Danbury, CT 08810 ... 203-797-9445 
§.Cfydom Company, 17215 Studebaker Rd., No .. 328, CerritO$, CA 90701 .... ; .•.....••... 

213-.865-3536 
t CTS Corporation, 90S West Blvd. North; Elkhart. IN 46514 .••........... 219-293-7511 

Dale Electronics, Inc, Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 
........................ ' ..................................... ; .. .. .. . .. 402-371-oOBO 

t Dale~ Inc., 11 Cabot Blvd., Mansliekl, MA 02048 ..........•......•..•... 617-339-3000 
Dover Electronics Manufacturing, KirkwOOd Industrial Park, P.o. Box 5212, Binghamton, 

NY 13902-5212 ................................... 607-772-7563;1-800-PWB-ASSY 
Dow Switch, Screenprint/Dow, 271 Ballardvale St, P.O. Box 1332. Wilrniilglon, MA 

01887.: ............................................................. : 617-935-6395 
§tDymec, Inc, 8 Lowell Ave., Winchester, MA 01890 ....... 617-729-7870;Boo-225-1151 

Dynacircuits Inc., 11230 w. Addison, Franklin Park, IL 60131 ............ 312-451-1700 
§t Elantec, Inc., 1996 Tarob Ct, Milpitas, CA 95035 ......... 408-945-1323;Boo-821-7429 

Ellec Instruments Inc., P.O. Box 9610, Daytona Bch, FI.. 32020. . . . . . . . . .. 904-253-5328 
t EMC Technology Inc, 1971 Old Cuthbert Ad., Cherry Hil~ NJ 08034..... 609-429-7800 
t Engelhard Corp., MenlO PI<.; CN40, Edison, NJ 08818 ...•. 201-632-6ooo;Boo-932-0444 

(inNJ) 
t Frequency Electronics, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553 

· .. . • . . . . . . • . . • . . . . . • . . . . . . . . . . . . . • . . • .. .. . . . . . . . . . . . • . • . . . . . . • . . . . • . .. 516-794;4500 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 

................................................. :..................... 408-727-1700 
General Electric Solid Stale Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

............... , . .. . .. . .. .. .. . .. . . .. . .. . . . .. .. .. . .. .. .. . . . . .. . .. . .. .. .. 201-885-6530 
§t General Mircocircuits, 760 Boston Ad., Billerica, MA 01821 ....•......... 508-663-9101 
§ Gentron Corp., 6667 N. Sidnay PI, Milwaukee, WI 53209.. . . . . . . . . . . . . . .. 414-351-1660 

GTI/Circuits Div, Box 217, Leesburg, IN 46538 •......•.......•....... :. 219-453-3261 
tHi-G Company, A Subsidiary of Nytronics Inc., 101 Locust St, Hartford, CT 06114 

...................................... ; . .. .. . . . .. . . . . .. . .. . .. . . . . .. . ... 203-522-9600 
t Hughes Aircraft Co, Microeictms. Sys. Oiv, 2601 Campus Dr. Irvine, CA 92715 

................................................................ : ...... 714-752-3800 
t Hybrid Electronics Corp., 6 DeAngeIO.Dr., Bedford, MA 01730 ....•.•.... 617-275-5350 
t Hy-Tec Industries, DiY. of Topo Industries, Inc., p.o. Box 91, Shoreham, NY 11766 

· ... .. . .. .. . .. .. . .. .. . . . .. . .. .. .. . .. .. . .. .. . .. .. . .. .. ... .. .. .. . .. .. . . .. 516-924-6686 
t Hytek Microsystems, 980 University Ave., Los Gatos, CA 95030 . . . . . . . . . 409-395-2300 
§ International Rectifier Corp., Semiconductor DiY, 233 Kansas St, EI SegunQo, CA 90245 

•.........•..............................•.........•......•.....•.•.... 213-772-2000 
t Kates Scientific Instruments, 142 Adam St, Newton, MA 02158 ......... 614-527-2711 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................................................ 201-887-8100 

tM.s. Kennady Corp, Sub of HybrilOnics, Inc, 8170 Thompson Ad., Clay, NY 13041 
....................................................................... 315-699-9201 

§t Kyocera Northwest. Electronic Components Group, P.O. Box 85542, San Diego, CA 
92136-5542 .......................................................... 619-576-2600 

Lambda Electronics, Veeco Instr,lnc., 515 Broad HollOw Rd., Melville, NY 11747 
.. .. . .. .. . .. . .. .. .. .. . .. . .. . .. . . .. . .. . . . . .. . . .. . . .. .. . .. . .. .. .. .. . .. . .. 516-694-4200 

Lambda SemiconductorS, Veeco Instruments, 121 International Dr, Corpus Christi, TX 
76410 ....... , . . .. .. . .. . . .• . .. . .. . .. .. .. . .... .. .. . .. . .. 512-289-0403;Boo-255-9606 

t Lockheed Electronics Co., Inc., Lockheed Corporation, 1501 U.s. Highway 22, CS No. 1, 
Plainfield, NJ 07061 .................................................. 201-757-1600 

LTI,lnc., 6445 N. Hamlin Ave., lincolnwood, IL.60645 ................... 312-679-7500 
tMeI Tec, Div. Epsco, Inc., 411 Providence Hwy, WesiwOOd, MA 02090 .. 617-329-1508 

§tMICRA Corp, 120 Ricatield Lana, Hauppauge, NY 11788 ............... 516-231-6600 
Micro Hybrids, Inc., 2864 Route 112, Medford,.NY 11763................ 516-732-3448 
Micronel U.S, 2142F Industrial Ct, Sycamore Research Center, Vista, CA 92063 

...........................................•.........................•. 619-727-7400 
t Micropac Inds., Inc., General Sansors DiY, 905 E. Walnut St, Garland, TX 75040 

· ..........................•...................... , . . . .•. ..•.. . . . . .. . .. 214-272-3571 
Micropiex, Inc., 1977 Stale College Blvd., Anaheim, CA 92806 ............ 714-979-8833; 

• 714-634-1535-
t Micro Systems Engineering, Inc., 6024 S.W. Jean Rd., Lake Oswego, OR 97035 

• . . . • . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-635-4016 
§ MRel Semiconductor, Mitel Corp., P. O. Box 13320, Kanata, ON. CANADA K2K 1 X5 

· ...•...••.•.. ,. . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .• 613-592-5630 
§ Mitsumi Elec. Co, Ud., 8-2, 6-Chorne, Kokuryo, Cholu-Qity, Tokyo, JAPAN .. .. 489-5333 
t Modular Devices, Brookhaven R&D Plaza, 1 Roned Ad., Shirley, NY 11967 

...............•....................................................... 516-345-3100 
Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ. 

85018-8606 ... . .. . .. . . .. . .. . .. ... • . .. . .. .. .. . . .. .. . .. . .. . .. . .. . .. .... 602-244-6900 
§ Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 

.....•.........•...... ,................................................. 404-436-1300 
§ Murata Manufacturing Co., Ltd., 26-1 ()'2~me-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
t Nat81 EilgInaering Co., Inc, 4550 Runway St, Simi Valley, CA 93063 .... 805-581-3950 
t Northwest Microcircuits, Inc, 5464SW PhilOmath Blvd., CorvalBs, OR 97333 

· ...... ; .. . .. . . .. . .. .. .. .. .. .. . . .. .. . .. . . .. .. .. .. . .. .. . . . . . .. .. .. . .. ... 503-753-8242 
t OmnRek, Inc., P.O. Box 102, 820 Pennsylvania.Blvd., Feasterville, PA 19047 

· ...................... ; .. . .. .. . .. .. .. .. .... .. . . . . . .. .. .. . .. .. .. .. . .. . .. 215-355-4443 
t Optical Electronics, Inc., 2700 E. Bisby Ad., Tucson, /IZ 85706 ..... ,.... 602-869-8811 

Opto Technology, Inc., 562 Chaddick Dr, Wheeling, IL 60090 ..........• 312-537-4277 
t Paine Corporation, 2401 S. Bayview St, Seattle, WA 98144 .............. 206-329-9600; 

Boo-426-0366 
tp'erfex Corp., 145 Milk St, Methuen, MA 01844 ................. 617-685-4341, Ext 265 

POt< Technology Div, Kollmorgen Corp., 322 South Service Ad., Melville, NY 11747 
· • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . ..• . . • • . • . . . . .. 516-454-4400 

PRODUCT INDEX.& DIRECTORY 
Philips CircuH Assemblies, A Subdivision of North AmerIcan Philips Corporation, 5855 N. 

Glen Pk.Rd., Milwaukee, WI 53209 ................................... 414-226-7632 
Philips Circuit Assemblies, A Subdivision of North American PhiUps Corp., 2601 S. 

Moorland Ad., New Bertin, Wl53151 .................................. 414-785-6506 
Philips Circuit Assemblies, 3602 W. Waters Avenue, Tampa, FL 33664 .. 813-933-511.3 
Philips CircuR AssembUes, 1515 SiXth St South, HOpkins, MN 55343 ... 612-933-4600 

t Piconics, 26 Cummings Road, Tyngsboro,MA 01879 ................... 617-849-7501 
t Piezo Technology Inc, 2525 Shader Ad., Orlando, FL 32804 .;......... .407,298-2000 

Pulse Engineering, Inc., 7250 Convoy Ct., P.O. Box 12235, San Diego, CA 92112 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. 619-268-2400 

tRaytheon Co., Microwave & PowerXube Div, 190 WillOw St, W!litharn, MA 02154 
....................................................................... 617-899-6400 

tResistance Technology Inp., 1260 Red Fox Rd., St Paul, MN 55112 .... 612-836-9770 
§ Room Corp, 8 Whatnay, Irvine, CA 92718 . ;... .. .. . . . . . .. .•. . . . . .. . .. . .. 714-855-2131 
§RohmCorporation, 8 Whatnay, Irvine, CA 92718 ........................ 714-855-2131 

Sanken Electric Co., tid., Overseas Operations,. 1-22-8 NishHkebukuro, Toshima-ku. 
Tokyo, JAPAN 171 ....................................... ; ............. 03-986-6164 

§Sanyo Semiconductor Corp, 7 Pearl Ct., Allendale, NJ 07401 ..•. : ...... 201-825-6080 
SansorTechn., 21012 Lassen St, Chatsworth, CA 91311 ............... 213-662-4100 
SFE Technologies, 1501 1st St,.San Femando, CA 91340 ... ; .......... 816-365-9411 

§tSilicon General, 11661 Western Ave., Garden Grove, CA 92641 ......... 714-896-8121 
§t Solitron Devices, Inc., Semiconductor Group. 1177 Blue Heron Blvd.. Riviera Beach, FL 

33404 . . .. .. . . . . . .. . . .. . .. .. .. . . . . .. ... . . .. . . .. . . .. .. . .. .. . .. . . .. .. .. .. 305-646-4311 
§tSoshin Electric Co., Ud, No. 16-18, 1-Qhome Nakarnagome, ota-Ku, Tokyo, JAPAN 

.. . .. ... . . .. . . . . .. . .• . . .. . . . ..•. .• . .• . . .. . . .. ... .. . . . . . . . . .. ... . .. .••.. (03) 775-2111 
Spectrum Contro~ Inc, 2185 W. 6th St, Erie, PA 16505 ................. 814-455-0966 
Taiyo Yuden (USA) Inc., 714 W. Algonquin Ad., Artiilglon Heights, IL 60005-4493 

............................................... ; ........... c ........... 312-364-6104 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Qhome, 

Chuo-ku" TokyO, JAPAN 1 03 ... ,..................................... (03) 276-5111 
Tektronix, Inc" P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
Tektronix, Inc., Hybrid Components Operation, P.O. Box 500. Beaverton. OR 97077 

· .......................................•.........•.... , . . . • . . • . . . . . . • . 503-627-4220 
tTeledyne CrystalOnics, Teledyne Industries, Inc., 147 Sherman St, Cambridge, MA 02140 

....................................................................... 617-491-1670 
t Teledyne Microelectronics, 12964 Panama St, LOS Angeles, CA 90066 

........................................................ 213-822-8229;213-87()'9631 
§tThickfilm International, AI 1 ,Box 85-0,lndian Head, MD 20640 ......... 301-375-7400 

Thomson Electron Tubes & Devices Corp, Special Products Div, 550 Mount Pleasant 
Ave., Dover, NJ 07801 ................................................ 201-328-1400 

Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd., 565 West Goff Road, Arlington 
Heights, IL 60005 ............................................•..•.... 312-364-7277 

§ Toka America, Inc, 1250 Feehanvilie Dr.,Mt Prospect.IL 60056 ........ 312-297-0070 
§tTRW LSI Products Division, PO Box 2472, La Jolla, CA 92038 .......... 61~57-1ooo 

United Supertek, Inc., 118 Charcot Ave, San Jose, CA 95131-1101 ..... 408-922-0730 
WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 

· ............................. , . .. .. . .. . . . . . .. . .. . ... . . . .. .. .. ... 818-993-1682/1663 
t Zenith CRT & Components Operations. 1000 Milwaukee Ave., Glenview, IL 60025 

....................................................................... 312-391-7733 
t ZenHh Components Group, Zenith Electronics Corp., 1000 Milwaukee Ave., Glenview,lL 

60025 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 312-391-7733 

Circuits, Hybrid, Thick Film, Surface Mount-3130 
t AMITRON, American Mlcro-Tronlx, Inc., 85 Flagship Drive, North Andover, MA 

01845, 508-686-1882 ............................................. Ao1763 
CAC Microcircuits Inc., 2 Southgate Dr., Mt Cannel, IL 62863, 618-263-4343 

................................................................. A·1731 
§ FDKAmerica, Inc., Fuji EiecllOf11eI:hanical Co., Ltd., 17326 Edwards Rd., Ste. 

A-13O, Carritos, CA 90701, 213'404-1770 •••••••••••••••••••••• A·1734-1735 
Gordos Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 

824, Rogers, AR 72757, 501-636-5000 •••••••••••••••••••••• A.1736, B·1461 
HEI, Inc., Hybrid ElectrOnics Div., 1495 Steiger Lake Ln., Victoria, MN 55386, 

612-443-2500 .................................................... A·1737 
§t Hybrids International Ltd., Thick Film Division, 311 N. Undenwood Dr., Olathe, KS 

66062, 913-764-6400 ............................................. A·1759 
Hybridyne, Inc., 2155 N. Forbes Blvd., Tucson, /lZ85745, 602-629-0001 •••.•• 

A·1738 
§ International ResisUve Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

.................................................................. A·1739 
§t Internstional Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurors, NE 

68818,402-694-6111 ........................................ A·1742-1743· 
Leach Control Products Div., Leach Corparation, 6900 Orsngethorpe Ave., Buena 

Pk., CA 90620, 714-739-0770 ...................................... A·1744 
M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 

••••••••.•••••.•••••••••••••••••••••••••••••••••••••••••••••••••• A·1428 
NMB Technologies, 9730 Independen!=8 Avenue, Chatsworth, CA 91311, 

818-341-3355 .... :.......................................... A·1750-1751 
§ Raltron ElectroniCS, 2315 N.W. 107lh Ave., Miami, FL 33172, 305-593-6033 

................................................................. A·2009 
§t RCD Componants, Inc., 520 E. Industrial PI<. Dr., Manc_, NH 03103, 

603-669-0054 ............................................... A·2010-2011 
ACC Electronics Company, Echlin Inc., 1300 W. Oak, Independence, KS 67301 

....................................................................... 316-331-1000 
t Addacon, Inc, 3702-0 AlliaJiCe Dr., Greensboro, NC 27407 .....•......•. 919-852-6200 
t Aeroflex Laboratories, Inc, Microelectronics Div, 35 S. Service Rd., Plainview, NY 11803 

.....................•...............•..........•.....•.....•.•......•. 516-694-6700 
Applied Research Labs., FiSOns, 24911 Stanford Ave., Valencia, CA 91355 

· . . . . . . . . • . . . . . • . . . • . . . . . .. . ... . . . . • . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 805-295-0019 
Argo Transdata Corp, Box 554. Clinton,CT 06413 ............... ,...... 203-669-2233 
AT&T, 555 Union Blvd., Allentown, PA 18103' ........................ l-aoo-372-2447;ln 

Qanada:l-aoo-553-2446 
Beckman Industrial Corp., Subsidiary of Emerson Electric. Co., 4141 Palm Street, 

Fullerton, CA92635 ............................................ , ...... 714-447-2700 
§ Dale Electronics, Inc., EI Paso DiY, P.O. Box 26728, EI Paso, TX 79926 •................ 

915-592-3253 

§-Product sold through di~tribu~ors t-Product meets MILspecs EEM 1988 



PRODUCT INDEX & DIRECTORY Circuits, Hybrid, Thin Film, Surface Mount-3130 
t Densepac Microsystems, Inc., 7321 lincoln Way, Garden Grove, CA 92641-1428 

................................••..•........•.......... 714-898-0007;800-64-CHIPS 
Dover Electronics Manufacturing, Kirkwood Industrial Park, P.O. Box 5212, Binghamton, 

NY 13902-5212 ..................•..••............ 607-772-7563;1-8QO-PWB-ASSY 
Dow Switch, Screenprinl/Dow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 

01887 ................................................................ 617-935-6395 
Dynacircuits Inc, 11230 W. Addison, Franklin Park, IL 60131 ............ 312-451-1700 

tEMC Technology Inc 1971 Old Cuthbert Ad., Cheny Hill, NJ 08034 ..... 609-429-7800 
tEnvironrnental Comm., 3J50 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 
§ Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 

...................................................................... .408-727-1700 
Hy-Tec Industries, Div. 01 Topo Industries, Inc, P.O. Box 91, Shoreham, NY 11786 

....•. . . . ... . .. . .... . . . . .. . . . .. . . . . . . . . . . . . .. . .. . . . .. .. . .. . . . . . . . . .. . .. 516-924-8686 
Hytek Microsystems, 980 University Ave, Los Gatos, CA 95030 . . . . . . . .. 408-395-2300 

tKates Scientific Instruments, 142 Adam St, Newton, MA 02158 ......... 614-527-2711 
LTl,Inc., 6445 N. Hamlin Ave., Lincolnwood, IL 60645 .. 312-679-7500 
Micro Hybrids, Inc., 2664 Route 112, Medford, NY 11763 . . . . . . . . . . . . . . . . 516-732-3448 

t Micro Systems Engineering, Inc., 6024 S.W. Jean Rd., Leke Oswego, OR 97035 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-635-4016 

§ Mitel Semiconductor, Mitel Corp, P. O. Box 13320, Kanata, ON, CANADA K2K 1 X5 
....................................................................... 613-592-5630 

Northwest Microcircuits, Inc., 5464SW Philomath Blvd., Corvallis, OR 97333 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-753-8242 

§ Opto Technology, Inc., 562 Chaddick Dr, Wheeling, IL 60090 ........... 312-537-4277 
PCA Electronics, 16799 Schoenborn SI" Sepulveda, CA 91343 ......... 818-892-0761 
PCK Technology Div, Kollmorgen Corp., 322 South Service Rd., Melville, NY 11747 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-454-4400 
Philips Circuit Assemblies, A Subdivision 01 North American Philips Corporation, 5855 N. 

Glen Pk. Rd., Milwaukee, WI 53209 ................................... 414-228-7632 
Philips Circuit Assemblies, 3602 W. Waters Avenue, Tampa, FL 33684 .. 813-933-5113 
Philips Circuit Assemblies, 1515 Sixth St South, Hopkins, MN 55343 ... 612-933-4600 

t Piezo Technology Inc, 2525 Shader Rd., Orlando, FL 32804 ............ 407-298-2000 
§ Piher International Corp, 903 Feehanville Dr, Mt Prospect, IL 60056 ..... 312-390-6680; 

8QO-323-6693 
t Raytheon Co, Microwave & Power Tube Div, 190 Willow SI" Waitham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-899-8400 
§Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§ Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 

§t Soshin Electric Co, Ltd., No. 18-18, 1-chome Nakamagome, Ota-Ku, Tokyo, JAPAN 
· . . . .. . . . . . . . . .. . . . . . .. . . . . . . . .. . . . . . . . . • . ... . . . . . . . . . . . . . . .. . .. . . . . . .. (03) 775-2111 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 18803-1797 •. 814-355-8004 
Tektronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
Tektronix, Inc, Hybrid Components Operation, P.O. Box 500, Beaverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-627-4220 
t Teledyne Microelectronics, 12964 Panama SI" Los Angeles, CA 90066 

· . . .. . .. . . .. . . . . . . . . .. . . . . . ... . . . . . . . . ... . .. ... .. . .. . . .. 213-822-8229;213-870-9831 
§t Thicklilm Intemational, At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 

§ Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ....... 312-297-0070 
tTrend Circuits, 44358 Old Warm Springs Blvd., Fremon~ CA 94536 ..... 415-651-1150 

WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-993-1662/1663 

Circuits, Hybrid, Thin Film-3130 
Aerollex Laboratories,lnc., Microelectronics Div., 35 S. Service Rd., Plainview, 

NY 11803, 516-694-6700 ••••••.•••••••••••••••..•••••.••••••••.••• Ao1716 
§ Allen Bradley Co., Electronic Components Diy., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
..•••.•••.•.••••.••••••.••••••••.•••.••••.••••••.••••.••••••••••• Ao1865 

CAC Microcircuits .Inc., 2 Southgate Dr., Mt. Cannel, IL 62863, 618-263-4343 
................................................................. Ao l731 

t CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Latayette, IN 
47906,317-463-2565 •.•••.••••.•.••••..•.•••••.•...••.•••.•• Ao1732-1733 

§t Hybrids International Ud., Thick Film Division, 311 N. Undanwood Dr., Olathe, KS 
66062,913-764-6400 ••••••••••.••.••••.•••••••.••.•.•.•••.••••.•• Ao1759 

t ILC Data Device Corp., 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 
••••••••.•••••••••••••••••••••.•••••••••••.••••••••.•.•••••• 001164-1165 

§ International Resistive Company, P.O. Box 1860, Boone, HC 28607, 704-264-8861 
••.••••••••••••••••.•••••••••••••••••••••••••••.•••.••••. Ao1739,801011 

International sensor Systems, Inc., Aurora Induatrlal Pic., Box 345, Aurora, NE 
68818, 402-694-6111 ............................................. Ao1743 

Laach Control Products DIY., Lesch Corporation, 6900 Orangathorpe Ave., Buena 
Pic., CA 90620, 714-739-0770 •••••••••••••••••••••••••••••.••••••.• Ao1744 

t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761,617-695-0203 
••••••••••••••••••••.•••••••••••••••.•.•.•.••.••••••.•••••••••••• Ao1975 

§ Rallron Electronics, 2315 N.W. 10nh Ave., Miami, FL 33172, 305-593-6033 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••.••• Ao2009 

§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 
603-669-0054 .•••••••••••••••••••••••••••••••••.•••••••••••. Ao2010-2011 

§t Adams-Russel~ Anzac Div, 80 Cambridge St, Burlington, MA 01803 .. .. 671-273-3333 
t Advanced Analog, Intech, 2270 Martin Ave., Santa Clara, CA 95050 ..... 408-988-4930 

Alpha Inds., Inc, 20 Sylvan Rd., Wobum, MA 01801 .•................... 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell SI" Methuen, MA 01844 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-882-4661 
Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ............•.........•.................... 401-762-3800 
t Analog Devices, Inc, One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 

...............................•........•.........•.................... 617-329-4700 
Applied Research Labs., Fisons, 24911 Stanford Ave., Valencia, CA 91355 

· • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 805-295-0019 
Argo Transdata Corp., Box 554, Clinton, CT 06413 ...................... 203-669-2233 

t A.SI. Microsysterns, Inc., (Formerly Andrich Systems, Inc.), 1699 Roosevelt Ave, 
Bohemia, NY 11716 .........................................•........ 516-589-5656 

AT&T, 555 Union Blvd., Allentown, PA 18103 ........•............... 1-800-372-2447;ln 
Canada:I-8QO-553-2448 

§tAvantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 
Aydin Corp, 700 Dresher Ad., Horsham, PA 19044 ...................... 215-657-7510 

§t Beckman Industrial Corp, Subsidiary 01 Emerson Electric Co., 4141 Palm Str~ 
Fullerton, CA 92635 ......•...............•....•...................... 714-447-2700 

Bosch, Robert, Corp., 2800 S. 25th Ave., Broadview, IL 60153 ............ 312-665-5200 
§ Burr-Brown Corp., P.O. Box 11400, Tucson, AZ. 85734 ...........•...... 602-746-1111 

Calffomia Eastem Labs. Inc, 3260 Jay St, Santa Clara, CA 95054 ...... 408-988-3500 
Calffomia Micro Devices, Inc, 215 Topaz Str~ Milpitas, CA 95035 ..... 408-263-3214 

tCircuitTechnology Inc., 160 Smith St, Farmingdale, NY 11735 .......... 516-293-8686 
t CTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 •............. 219-293-7511 

§t Dale Electronics, Inc., Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402-371-ooao 

t Datet, Inc, 11 Cabot Blvd., Mansfield, MA 02048 ........................ 617-339-3000 
Dover Electronics Manufacturing, Kirkwood Industrial Park, P.O. Box 5212, Binghamton, 

NY 13902-5212 ................................... 607-772-7563;I-800-PWB-ASSY 
Dow Switch, ScreenprintlDow, 271 Ballardvale St, P.O. Box 1332, Wilmington, MA 

01887 . . . . . . . .. . . . . .. .. . . . . . . . . . . . . . .. . . . . .. . .. .. . . .. .. .. . .. . . . . . .. . .. 617-935-6395 
Engelhard Corp, Menlo Pit, CN40, Edison, NJ 08818 ..... 201-632-6OOO;8QO-932-0444 

(in NJ) 
tEnvironmenlal Comm., 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 

Epsilon-Lambda EIctms. Corp., 427 Stevens SI" Geneva, IL 60134 ...... 312-232-9611 
Essex Group, 9933 13th St, Fl Wayne, IN. 48809 ....................... 219-478-1521 

t Frequency Electronics, Inc., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-794-4500 

Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-727-1700 

§t General Mircocircuits, 780 Boston Rd., Billerica, MA 01821 .............. 508-663-9101 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

................................................................ :...... 714-752-3800 
t Hybrid Electronics Corp, 6 DeAngelo Dr, Bedford, MA 01730 ........... 617-275-5350 
tHybrid Systems, Sipex Corporation, 22 Linnell Circle, Billerica, MA 01821 

... . . . . . . . . . . . . . . . . . . .. . . . . . ... .... .. .. ... . .. . . . . . . . . . . . . . . .. . . . . . . . . .. 617-667-8700 
t Hycomp,lnc., 165 Ceder Hill St, Marlborough, MA 01752 ............... 617-485-8300 

ICO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Alto, CA 94303 . . .. 415-856-9900 
tKates Scientific Instruments, 142 Adem SI" Newton, MA 02158 ......... 614-527-2711 

KDI ElectroniCS, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................................................ 201-887-8100 

§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 
92138-5542 .......................................................... 619-576-2600 

t Lockheed Electronics Co., Inc, Lockheed Corporation, 1501 U.s. Highway 22, CS No.1, 
Plainfield, NJ 07061 .................................................. 201-757-1600 

Materials Research Corporation, Route 303, Orangeburg, NY 10962 .... 914-359-4200 
tMel Tee, Div. Epsco, Inc, 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
tMERET, Inc, 1815 24th St, Santa Monica, CA 90404-4998 ............. 213-828-7496 
tMICRA Corp, 120 Ricofield Lane, Hauppauge, NY 11788 .....•......... 516-231-8600 

Micro Hybrids, Inc., 2864 Route 112, Medford, NY 11763 . . . . . . . . . . . . . . .. 516-732-3448 
t Micro Networks, Unnrode Corporation, 324 Clark St, Worcester, MA 01606 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 617-852-5400 
t Micropac Inds., Inc., General Sensors Div, 905 E. Walnut St, Garland, TX 75040 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214-272-3571 
t Micro Systems Engineering, Inc., 6024 S.W. Jean Rd., Lake Oswego, OR 97035 

· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-635-4016 
Motorola Microelectronics Div, 8000 W. Sunrise, Ft Lauderdale, FL 33322 
Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 

85018-6606 . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
§ Murata Erie North America, Inc, 2200 Leke Park Dr, Smyrna, GA 30080 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-436-1300 
t Natel Engineering Co, Inc., 4550 Runway SI" Simi Valley, CA 93063 .... 805-581-3950 
t Optical ElectroniCS, Inc, 2700 E. Bisby Rd., Tucson, AZ. 85706 .......... 602-68!r8811 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-655-2131 

Sensor Techn, 21012 Lassen SI" Chatsworth, CA 91311 ............... 213-882-4100 
§t Solitron Devices, Inc., Samiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 
Stallallinc., 7 Woodland SI" Providence, RI 02908 ...................... 401-351-8282 
Taiyo Yuden (USA) Inc, 714 W. Algonquin Rd., Arlington Heights, IL 60005-4493 

· . . . . . . . . . .. . . . . . . . . . . .. . . . . ... . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 312-364-6104 
§Tau-Tron, Inc, A Unit 01 General Signa\ 10 Lyber1y Way, Westford, MA 01886 

.•..................................................................... 617-692-5100 
Tektronix, Inc, P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 8QO-835-9433 
Tektronix, Inc., Hybrid Components Operation, P.O. Box 500, Beeverton, OR 97077 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-627-4220 
t Teledyne Microelectronics, 12964 Panama SI" Los Angeles, CA 90066 

......................................................•. 213-822-8229;213-870-9831 
Thomson Electron Tubes & Devices Corp., Special Products Div, 550 Mount Pleasant 

Ave., Dover, NJ 07801 ................................................ 201-328-1400 
t TRAK Microwave Corp, 4726 Eisenhower Blvd, Dept E-8, Tampa, FL 33634 

....................................................................... 813-864-1411 
§tTRW LSI Products Division, PO Box 2472, La Jolla, CA 92038 .......... 619-457-1000 

t Zenith CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 
....................................................................... 312-391-7733 

Circuits, Hybrid, Thin Film, Surface Mount-3130 
CAC Microcircuits Inc., 2 Southgate Dr., Mt. Cannel, IL 62863, 618-263-4343 

•••••••••.••••••••.•••••••••••••••••••••••••.•••••••••.•.•..••••• Ao1731 
§t Hybrids International Ltd., Thick Film DlYision, 311 N. Undenwood Dr., Olathe, KS 

66062, 913-764-6400 ••••••••••.•••••••.••••••••••.••••••.••••••.• Ao1759 
§ International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. Aol739 
Leach Control Products Div., Leach Corporation, 6900 Orangethorpe Ave., Buena 

Pic., CA 90620,714-739-0770 ...................................... Ao1744 
§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 •••••••••••.•••.•••••••.••••••••••••••.••••••••••••• Ao2011 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:I-800-553-2448 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

Beckman Industrial Corp, Subsidiary 01 Emerson Electric Co, 4141 Palm Stree~ 
Fullerton, CA 92635 .................................................. 714-447-2700 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Circuits, Hybrid,Thin Film, Surface Moun!-3130 (Cont'd) PRODUCT INDEX & DIRECTORY 

Califomia Micro Devices, Inc., 215 Topaz Street, Milpilas,CA 95035 . •. . . 406-263-3214 
§ Dale.Electronics, Inc., Nolfolk Oiv, 2300 Riverside Blvd., Nortoll<, NE 68701 

•.. ,; ...................•. , .........•........•.......•. :............... .402'371-0080 
Dansepac Microsystems, Inc., 7321 Lincoln Way, Garderi Grove, CA 9264H428 

· . ; •..•...... , .....................•..............•... ;. 714-B96-0007;BOO-64-CHIPS 
Dover Electronics Manufacturing, Kirllwood Industrial Park, P.O, Box 5212; Binghamton, 

NY 13902-5212 ...................... ,............ 607·772-7563;1-BOO-PWB-ASSY 
Dow Switch, ScreenprintlDow, 271 Ballardvale St., P.O. Box 1332; Wilmington, MA 

01887 ...•.................. : ......................•.................. 617-93s.6395 
§ Fujitilu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 

· . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . • . . . . . 406-727-1700 
t General Mircocircuits, 780 Boston Ad., Billerica, MA 01621 .....•.•...... 506-663-9101 

Hybrid Electronics Corp, 6 DeAngelo Or, Bedford, MA 01730 .....•..... 617-275-5350 
ICO-RALL Y Corporation, 2575E. Bayshore Ad., Palo AIIo, CA 94303 . . .. 415-856-9900 

tKates Scientific Instruments, 142 Adam St., Newton, MA 02158 •........ 614-527'2711 
t Micro Systems Engineering, Inc, 6024 S.W. Jean Ad., Lake OsWego, OR 97035 

· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 503-635-4016 
Philips Ci.rcuij Assemblies, 3602 W. Waters Avenue, Tampa. FL 336B4 .. 813-933-5113 
Philips CircuttAssernbHes, 1515 Sixth St SoUth, Hopkins. MN 55343 ... 612.e33-4600 

§ Piher International Corp.. 903 Feehanville Dr, Mt Prospect, IL 60056 .•... 312-39Q.6680; 
, 800.323-6693 

Tektronix, Inc., Hybrid Components Operation, P.O. Box 500, Beaverton, OR 97077 
........•..............................................................• 503-627-4220 

t Teledyne Microelectronics, 12964 Panama SI.. Los Angeles, CA 90066 
...............................•....... : ................ 213-822-8229;213-87(}'9631 

t Trend CircuHs, 44358 Old W8I"f!1 Springs Blvd, Frerncnt CA 94536 ..... 415-651-1150 

Circuits, Integrated - See Integrated Circuits (Specific 
Types) (Vol. A) 

Circuits, Printed.Flexible-1700 ...., See Vol. C 

Circuits, Printed, Multilayer-1700 - See Vol. C 

Circuits, Printed, Rigid, One & Two Sided-1700 - See 
Vol. C 

Circuits, Printed (With Components) - See Cards, Linear 
Function (Vol. D) 

Circuits,. Thick Film, Thin Film - See Circuits, Hybrid 
(Vol. A) 

Circulators, Ferrite-3450 
§ FDK America, Inc., Fuji Electromechanical Co., Ud., 17326 Edwards Rd., .51e. 

A-l30, Cerritos, CA 90701, 213-404-1770 •••••••••.••••.•••••••••••• A.1769 
§t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634, 

~13-884-141l .••••••••••••••••••••••••••••.••••.•••••.•••••• A.1839-1840 
t Airtron, litton Industries, Inc., 200 E. Hanover Ave., Morris Plains. NJ 07950 

....................................................................... 201-539-5500 
Alphalnds., Inc:, 20 Sylvan Ad., Woburn, MA 01801 ..................... 617-935-5150 

tAlpha Induslries, Inc, 20 Sylvan Rd, Wobum, MA 01801 .......•........ 617-935-5150 
§Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave.. Hicksvine, NY 11802 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . .. 516-931-6200 
t Antenna SpeCialists, The Allen Group, 30500 Bruce Industrial Pkwy, Cleveland, OH 

44139 .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-349-6400 
t Channel Microwave, TRAK Microwave Corp,' 3/ 4 lindsay Court, Dundee T echnlg. Pk., 

Dundee, SCOTLAND 002 lTV ...................................... 44-382~561509 
t Eaton Corporation, Microwave Products Division, 765 Palomar Ave., Sunnyvale, CA 

94086 .................................... , . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-73(}'6410 
t FEI Microwave, Inc, Frequency Electronics, Inc., 825 Stewart Or, Sunnyvale. CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . • . . . . . . . . . .. . . . . . . . . . . . . . . .. 406-732-0890 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC.IFD. Cupertino, CA 95014 

· ..................... , . . . . . . . . .• . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 campus Dr, Irvine, CA 92715 

................................. , ....•................... ,............ 714-752-3800 
Lectronic Research Labs., Inc., 1423 Ferry Ave, Cernden, NJ 08104 ..... 609-541-4200 

t M/ A COM Lid., Humphrey Rd, Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
...................................................................... 44(582)471200 

t Maury Microwave Corp, 8610 Helms Ave., 'Cucamonga, CA 91730 . . . . .. 714-987-4715 
t Merrimac Industries, 41 Failfield PI, West Caldwell. NJ 07006 ........... 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ................... 201-992-7700 

Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 
· ............... :. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 

t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 
· . :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-894-8666 

t Narda Microwave Corp.. SubsidiarY of Loral Corp, 435 Moreland Rd., Hauppauge, NY 
11786 ........... ~ ............•................. : •....•............... 516-231-1700 

tPrernier Microwave, 35 New Broad St., Port Chester. NY 10573 ......... 914-939-8900 
t Raytheon Co, Microwave & Power TubE> Div, 190 WilloW St., Waltham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . 617-899-6400 
§t Sinclair Radio Laboratories Ltd, 85 Mary Sl, Aurora, aNT, CANADA L4G 3G9 

... : ................................................................... 416-727-0165 
§t Systron-Donner Microwave Div, 14644 Oxnard SI.. Van Nuys, CA 91409 

...... , ................................................................ 816-786-1760 
Teledyne Microwave, 1290 Terra Bella Ave .• Mountain View, CA 94043 ................ . 

415-966-2211 
Thomson Electron Tubes & Devices Corp.. Special Products Div, 550 MountP1easant 

Ave., Dover. NJ 07801 ..................... :........................... 201-326-1400 
t TRAK Microwave Lid., TRAK Microwave Corp, 3/ 4 lindsay Court, Dundee Technlg. Pk, 

Dundee. SCOTLAND 002 lTV ...................................... 44-382-581509 
tUfE Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712 ............. 201.e22-1009 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo. CA 94303 
· ............................................. :. . . . . . . . . . . . . . . . . . • . . . . . 415-493-4000 

Clamps & Clips, .Cable-Also See Wire & Cable Ties-2800 
- See Vol. C 

Clamps & Clips, Component-2825- See Vol.C 

Clamps & Clips, Ground-2825 - See Vol. C 
Clamps, Synchro &Servo-2800- See Vol_ C 

Clamps (MIL),Cable-2440 - See Vol. B 

Cleaners, MagneticMedium~1600 - See Vol. C 

Cleaners, Ultrasonic-4100 - Se.e Vol. D 

Cleaners & Degreasers, Machine -, See Machines, 
Cleaning & Degreasing (Vol. D) 

Cleaners & Solvents-1600 - See Vol. C 

Clean Room Design & Construction-4100 - See Vol. D 

Clean Room Equipment & Supplies-2550 - See Vol. D 

Clips,Alligator-2100 - See. Vol. C 

Clips & Holders, Fuse-Also See Panels,Fuse-4300 -
See Vol. B 

Clips, Battery-2100 - See Vol. C 
Clips, Board, Harness-1700 - See Vol. C 

Clips, Breadboard-4200 - See Vol. C 

Clips, Fahnestock-2100 - See -Vol. C 

Clips, LED - See Retainers,Transistor & Diode (Vol. C) 

Clips, Logic Test-2900 - See Vol. D 

Clips, Test-2100 - See Vol. C 

Clips, Transistor & Diode - See Retainers, Transistor & 
Diode (Vol. C) 

Clips (MIL), Electrical-2440 - See Vol. B 

Clocks, Time Keeping - Also See Oscillators, Clock-2200 
- Se,e Vo1-D 

Clocks & Controllers, Thermal-2200 - See Vol. D 

Clutches, Friction-3500 - See Vo.I.B 

Clutches, Magnetic-3500 - See Vol. B 

Clutches, Positive-3500 - See Vol. B 

Coating Services - See Services, Coating (Vol. D) 

Coatings, Antistatic-1600 - See Vol. C 

Coatings,Compounds, Lubricants, etc., Heat 
Conductive-1600 - See Vol. C 

Coatings, Conductive, Electric-1600 - See Vol. C 

Coatings, Corrosion Resistant-1600 - See Vol. C 

Coatings, Electromagnetic Wave Absorbing-1600- See 
Vol. C .' 

Coatings, Fungicidal-1600 -See Vol. C 

Coatings, High Temperature, CeramiC, Plasma Spray -
See Services, Coating (Vol. D) 

Coatings, Insulating-3100 - See Vol. C 

Coatings, Moisture Repellant & Waterproofing-1600 -
See Vol. C . 

Coatings, Protective-1600 - See Vol. C 
Code Actuated Switches - See Switches, Data (Vol. D) 

Code & Tab Markers - See Wire Markers (All Types) 
. (Vol. C) 

Coded Discs, Optical. - See Encoders, Shaft Angle, Optical 
(Vol. B) 

Coder/Decoders- See Converters (Vol. D) 

Coders, AF-1300 - See VotD 

A-32 §~Product sold through distributors t-Product meets MIL specs EEM 1988 
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Coders, Telephone, Dial-1900 - See Vol. D 

Coders, Trainsponder~3400 .... See Vol. D 

Coil Assemblies & Forms-Also See Bobbins, Winding, 
Coil & Transformer-1800 

Belllnds., J. W. Miller Div., 19070R~yes Ave., P.O. Box 5825, Rancho 
Dominguez, CA 90224·5825, 213-537·5200 ••..••••.••••••.•••. A-1202,1204 

Caddell-Bums Mig., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 
•.•.• ................................................... •.•• A-1208-1209 

Caddell Coil Corp., 35M Main St., Poultney, VT 05764,802-287-4055 •••• A-1223 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379, 203-599-2075 

................................................................. B-1402 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• A-2214 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
................................................................. A-1244 

§t Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14070, 716-532-2234 
................................................................. A-1245 

Magnetek Corp., 7315 Red Daer Dr., Boulder, CO 80301-4696, 303-442·6700 
................................................................. A-2250 

Multi Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009, 201-239-8183 ............................................. A-2298 

Prem Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry,lL 60050, 815·385-2700 
................................................................. A-2365 

RCD Components, Inc., 520 E. Induatrial PIt. Dr., Manchaater, NH 03103, 
603-669-0054 .................................................... A-2011 

Renco Electronics, Inc., 60 Jefryn Blvd., East, Daer Pk., NY 11729, 
516-586-5566;1-800-645·5828 ..................................... A-1282 

§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect .. IL 60056, 312-297-0070 
................................................................. A-1297 

t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030·3199, 816·761·6314 
................................................................. A-1300 

Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268, 317-293-9300 .•.•.• 
A-1316 

§t Able Power and Engineering Inc. 1222 N. De~a St, S. San Gabriel, CA 91770 
......... , ........... " ........ , ................ , .............. 816-571-6260 

Anro Elclm. Inds, Ltd., 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 
.... ' .. " .................. ,., ......................................... 416-661-2600 

Arstan Products Internalional Inc. 99 Jericho Tpke. Jericho, NY 11753 . 
516-333-8100 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 406-629-1100 

Capco, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 
Cardinal Control Co. 110 Kensington Rd., Kensington, CT 06037 ....... 203-826-6379 
Cord ElectroniCs, Inc.,I77 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Cortec, Inc., 15811 Chemical La, Huntington Bch. CA 92649 ........... 714-897-2529 
Cosmo Corporation, 3239 W. 14th St., Cleveland, OH 44109 ............ 216-861-5594 

t Cramer Coil & Transformer Co., Inc., 401 Progress Dr. Saukville, WI 53080 
....................................................................... 414-284-9425 

§ Dale ElectroniCS, Inc., Yankton Div, E. Hwy. 50, Box 180, Yankton, SO 57078 
............... , ...................................... , ................ 605-665-9301 

t De~a Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538 .... 415-770-0660 
Diamond Magnetics, 235 Tank Farm Rd. Sle. G, San Luis Obispo, CA 93401 

..................................... , . .. . .. . . . . . . . . . . . .. . .. . . . .. . .. . .. 805-544-4019 
tDia·Netics, Inc., 18823 Napa St, Northridge, CA 91324 .................. 816-886-2616 

Dynacasl, Div. Coats & Clark Inc., 1401 Front Street Yorktown Heights, NY 10598 
..................................................................... 914-245-0060 

§ Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago,lL 60639 ...... : 312-235-3360 
Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

•.. . . . .•... . . . . . . . . .. . .. . .. . . .. . . . . . . . . . .. .. . .. . . . . . . . .... .. . . . .. . . .... 312-498-6520 
Electronetics, Inc., Paine Field Bldg 335, Everett WA 98204 ............. 206-355-1855 

§t Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 
· . . . . . .. . . . . . . . . . . . •. . .. . .. . . . . . . . . . . . .. . .. . . . .. . . . .. . . . . . . .. .. . . . . . . .. 203-677-6731 

Endicott Coil, 24 Charlotte SI., Binghamton, NY 13905 .................. 607-797-1263 
§Frontier Electronics, 6311 DeSoto Ave. Sle. K, Woodland Hills, CA 91367 

· . . . . . .. . .. . .. .. . .. . . .. . . .. . .. . . . .. . .. .. . .. . .. . .. .. . . . .. . .. .. . . . . . . . . .. 816-686-6242 
Grand Transformers, 1500 Marion St, Grand Haven, MI49417 .......... 616-842·5430 
High VO~age EngrG Corp. S. Bedford SI., BurUngton, MA 01803 ......... 617-272-1313 
High Vo~ge Technology Inc. 127 Hillcrest Ave.:P.O. Box 437, Yonkers, NY 10705 

· . .. .. . . . .. . . . . .. . .. . . . .. . . . . . . . . . .. .. . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . ... 914-423-6636 
§Inductive Prods., Inc.. 11733 Markon Dr., Garden Grove, CA 92641 ...... 714-891-2572 

Industrial Midwec Capac~or Corp. 4902 Tollview Dr. Rolling Meadows, IL 60008 
................................ , ...................................... 312·577-0120 

§t Jaico Products, Jaidinger MIG Co., Inc., 1921 W. Hubbard St, Chicago, IL 60622 
, . .. . . . .. . . . . . .. .. . . . . . . . . . . . . .. . . . ... . . . . . . . . . . . .. . ... . . . . . ... . . ... . .. 312-421-1090 

Kearney/Wabash Electrical Components, 1375 Swan Street Huntington, IN 46750 
.. .. . . . .. . . .. . .. . . . . .. . . .. . . . . .. . . .. .. .. .. . .. . . . . .. . .. . . .. . . .. . . . . . . . .. 219-356-8300 

§tKrystinel Corp., 126 Pennsylvania Ave., Paterson, NJ 07509 ............. 201-345-8900 
Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 

t Magnetic Component Engineering, Inc., 11379 Playa Street Culver City, CA 90230 
...................................................................... 213-398-4761 

tMagnetico Inc., 182 Morris Ave. HQ~sville, NY 11742 ................... 516-654-1166 
Magnatic Systems, 1021 Pecten Ct, Milpitas, CA 95035 ................ 406-263-6680 
Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704 

· .............•.....•............. , ......... , .. . . •. . . . . .. . . . . . . . . .. .•.. 516-587-0510 
Micrometals, 1190 N. Hawk, Anahaim, CA 92807 ....................... 714-630-7420 
Millen Components, ElectrOnic Instr. & Specia~ Corp., 42 Pleasant St, Sloneham, MA 
• 02180 ................................................................ 617-438-6951 

t Ogallala Elctrns. Div. Amold Engrg. Co. Box 59, Ogallala, NE 69153 .... 308-284-4093 
t PeA Electronics, 16799 Schoenbom St, Sepulveda, CA 91343 ......... 816-682-0761 

Permaluster,lnc., 1844 N. Keystone St, Burbank, CA 91504 .............. 213-849-4543; 
213-849-6454 

tPower Magne-Tech Corporalion, 441 High Street Perth Amboy, NJ 06861 
· . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 201-828-4700 

§tPowertron Corporation, Rle.15, Box 932, Spar1e, NJ 07871 ............. 201-579-5599 

Coils, AF-1800 
§tPTS Corporation, Box 272, Bloomington, IN 47401 ..................... 812-824-9331 

t Roanwell, 180 Varick St, New York, NY 10014 ......................... 212-989-1090 
§ Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Staffall InC., 7 Woodland St, Providence, RI 02908 ...................... 401-351-8282 
tStevens Products, Inc." 128 N. Park St, E. Orange, NJ 07019 ............ 201-672-2140 

Steward, D. M., MIG Co. P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
tTelectro Systems Corp., 96-18 43rd Ave, Corona, NY 11368 ............ 716-651-8900 

Thermotech, Div. of FL Industries, Inc. 1203 S. 5th St, Hopkins, MN 55343 
............. , ................................................ , . . . . ... 612-933-9400 

Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 
62863 ...... , ................................................. , ....... 618-262-5121 

Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
tWayne Transformer Co, Inc., 666 Pacific St, Brooklyn, NY 11217 ....... 716-783-9007 
t Wirebenders, Inc., 2440 W. Mission I.n. Ste. 9,10, Phoenix, AZ. 85021 . .. 602-861-1856 

Won Tronics, Apollo Magnetics Corp, 2720 W. Bevarty Blvd., Los Angeles, CA 90057 
................................................................. 213-a81-25oo 

§tWorkman Elctm. Prods. Box 3628, Sarasota, FL 33578 ................. 813-371-4242 
§t zambre Co. Inc. 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-966-9176 

Coil/Lens Aligners, Micropositioner-1800 
tCELCO, 70 Constantine Dr. Mahwah, NJ 07430 ........................ 201-327-1123 
t Syntronic Instruments, Inc., 100 Industrial Rd., Addison, IL 60101 ........ 312-543-6444 

Coil Standards - See Standards, Inductance (Vol. 0) 

Coil-Winding Equipment - See Machines, Coil Winding 
(Vol. 0) 

Coils, AF-1800 
Apollo MagnetiCS Corp., 2720 W. Beverty Blvd., Los Angeles, CA 90057, 

213·381·2500 .................................................... 001076 
t Automatic Coil Corp., Sub. Deslgnalronics, Inc., 3545 N.W. 71at St., Dept E, 

Miami, FL 33147,305,696-6680 .................................... A-1194 
Caddell·Bums Mfg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

.............. ,........................................ A-1208-1209,1219 
§ Dale ElectroniCS, Inc., Yankton DIY., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605·665-9301 .................................................... A-1239 
t ESC Electronics Corp., 534 Bergen Blvd., Paliaades Pk., NJ 07650, 201-947-0400 

................................................................. A-1558 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245·3200;800-526-4048 

................................................................. A-1244 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St., E. Bridgewater, MA 

02333, 508-378-5260 ............................................. A'2235 
§t Microlran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561·6050 ............................................... A-1246,2295 
North Hilla Electronics, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

................................................................. A-1247 
t PCA ElectroniCS, 16799 Schoenborn St., Sepulveda, CA 91343, 818-892-0761 

................................................................. A-1610 
t Plco ElectroniCS, Inc., 453 North MacQueaten Pkwy., Mt. Vernon, NY 10552, 

914·699·5514;800-431·1064 ....................................... A-1271 
t Polyphase lnatrumerrt, 175 Commerce Dr., FL Washington, PA 19034, 

215·643·6950 .................................................... A-2351 
t Power Magna· Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 ............................................... A-2352·2353 
Prem Magnetics, Inc., 3521 N.Chapel Hill Rd., McHenry, IL 60050,815-385-2700 

................................................................. A-2365 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 •••••••••••••••••••••••••••••••••••••••••••••••••••• A-2011 
Renco Electronics, Inc., 60 Jefryn Blvd., Eaat, Daer Pk., NY 11729, 

516-586·5566;1-800-645·5828 •••••••••••••••••••••••••••••••• A-1282-1283 
§ Shokai Far Eaat, Ltd., 2BO North Central Ava., Hartsdale, NY 10530, 914-681-0700 

................................................................. 001053 
Signal Transformer Co., Inc., lnailco Corporation, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 ............................................. A-2372 
t Standex ElectroniCS, Standex International, 4538 Camberwell Rd., Cincinnati, OH 

45209, 513-871-3777 • ••. .. • • • • . .. • .. • .. .. .. • .. • • .. . .. .. • • • .. • • ... A-1287 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect .. IL 60056, 312·297-0070 

................................................................. A-1296 
tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

................................................................. A-13OO 
Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268, 317-293-9300 •••••• 

A-1317 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . . . . . . . . . . . . . . .. 616-985-4838. 
Anro Elctrn Inds, Ltd. 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

................................................•...•....•............. 416-661·2600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 .... , ........... . 

516-333-8100 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 406-629-1100 
Berkshire Transformer Corp. Route 341, P.O. Box 129, Kent CT 06757 

. . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-927-3541 
t Boums Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506 .•.... 714-781-5148 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

Coest Coil Co. Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 
....................................................................... 213-936-6188 

tCoil-O Corp.,340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
Cord Electronics,lnc.,177 Cantlague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
De Coursey Engineering Laboratory, 11828 W. Jefferson, Culver City, CA 90230 

............•..................•.........•........................•.... 213-EX7·9668 
t De~ Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538 .... 415-770-0680 
tDeYoung Manuiacturing, Inc., 12920 N.E.125th Way, Kirkland, WA 98034 

.. . . . .. . .. .. . . .. . . .. . . .. .. .. . . .. .. . .. . .. .. .. .. .. . .. . .. .. . .. . .. . .. .. . . .. 206-823-4798 
tDietz Design, Inc., 100 Electronics Pkwy. Be~ MO 64012 ............ 816-331-4911 
§ Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 80639 ....... 312-235-3360 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Coils, AF-1800 (Cont'd) 
Electro Assemblies.Corp, 425 H~ehl Ad., BIQg. 17, Northbrook, IL 60062 

....................................................................... 312-498-6520 
Electrocorn Industries, 1105 N.lronwoodOr, S. Bend, IN 46615 .......... 219-232-2743 

t Elec1ronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ....••... 201-942-2222 
Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ........... 212~388-13oo 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 1.1729 ...... 516-242-3006 
tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

§t JB Elec1ronic Transformers, 2300 W. ArmitIlQ!! Ave., Chicago, IL 60647 ................ . 
312-342-0080 

KGS EIec1ronics, Inc. 2929 N. Lincoln Ave.. Pasadena, CA 91103 ......• 818-798-0788 
. Mag-Con, 1626 Terrace Dr, St Pa~I, MN 55113 ........................ 612-633-8820 
t Magnetic Coniponem Engineering, Inc, 11379 Playa street, Culver City, CA 90230 

..................... c................................................. 213-398-4761 
t Magnetico Inc., 182 Morris Ave., Honsville) NY 11742 ................... 516-654-1166 
§ Millen Componerns, Electronic Instr. & Specialty Corp., 42 Pleasant St, Stoneham, MA 

02180 ................................................................ 617-438-6951 
Neshaminy Transformer, Neshaminy Electronics Corp., Edisor>-Furlong Road, F~rlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc., 999 Anita Ave., Antioch, IL 60002 ........... 312-395-5710 

Oeco Corp, 4607 S.E. International Way, Milwaukie, OR 97222 .... ,.... 503-659-7932 
OPT Indus!Jies Inc., 300 Red School L~ Phillipsburg, NJ 08865 ........ 201-454-2600 

t PTC Transformers, P.O. Box 397, Rising S~n Road, Bordentown, NJ 06505 
· .. . . . . . . . .. . .. .. . . . . . . .. .. . . . .. .. .. . . .. .. . .. . .. .. .. .. . . .. . .. . .. . .. .... 609-298-8200 

tRoanwel( 180 Varick SL New Yorl<, NY 10014 ....................... c. 212-989-1090 
§tSkylNay Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 

Stanford Applied Engrg: Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95054 
· . . .. . . . .. . . . . .. . .. .. . . . .. .. . . . . . . . .. .. . . .. . .. .. . . . . .. . . . .. . .. . .. . .. . .• 408-988-0700 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Tamura Corporation of America, 1150 Dominguez SL carson, CA 90746-3518 

· .......................................... , .. .. . .. . .. .. . .. . .. .. . . . . . . . 213-638-1790 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer, Electronic Cerner, Mt. Carrne( IL 
62863 ................................................................ 618-262-5121 

tTorwico Elctms.lnc, 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

§t United Transformer Corporation, S~b. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ...................................... c •••••••• 201-454-2600 

Won Tronics, Apollo MagnetiCS Corp., 2720 W. Beverly Blvd, Los Angeles, CA 90057 
.. . . .. . . . . . . . . . .. . .. .. . . . .. .. .. . . .. . . . . .. . .. . .. .. .. . .. . .. . .. . .. . .. . . ... 213-381-2500 

Xylog Corp, 63 Hobart St, Hackensack, NJ 07601 ........... ;.,........ 201-489-4040 

Coils, Antenna.(lncl. Loading Type)-1800 
Caddell-Burns Mfg., 258 E., 2nd St, Mineola, NY 11501-3508, 516-746-2310 

....................................................... A·1208-1209,1219 
t .caddell Coil Corp., 35M Main St, Poultney, VT 05764, 802-287-4055 •••• A.1223 
§ Dale ElectroniCS, Inc., Yankton Div., E. HWy. 50, Box 180, Yankton, SD 57078, 

605-665-9301 .................................................... A.1239 
Multi Products International, 218 uttle Falls Rd., P.O. Box 238, Cedar Grova, NJ 

07009, 201-239-8183 ............................................. A.2298 
§ Toko America, Inc.,1250 Feehanville Dr., ML Prospect" IL 60056, 312-297-0070 

................................................................. A·1296 
Anro Elclrn. Inds. Ltd, 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 

........................................................................ 416-661-2600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 •................ 
\ 516-333-8100 

t Automatic Coil Corp., Sub. Designatronics, Inc., 3545 N.W. 71 st St, Dept E, Miami, FL 
33147 ................................................................ 305-696-6660 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard San 
Jose,CA95119-1371 .................... : ............................ 408-629-1100 

t Cramer Coil & Transformer Co, Inc., 401 Progress Or, Saukville, WI 53080 
....................................................................... 414-284-9425 

EIec1ro Assemblies Corp, 425 Huehl Rd, Bldg. 17, Northbrook, IL 60062 
312-498-6520 

§GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 
......•... , .......•............•......... " . . . . . • . .. . . .. ... . . .. . . . . . . .. 815-968-9661 

GencO Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 .... ".. 518-242-3006 
t Magnetic Component Engineering, Inc., 11379 Playa Street, Culver City, CA 90230 

..........................•............................................ 213-398-4761 
§ Mitsumi Elec. Co., Ltd" &2, 8-Chorne, Kokuryo, Chofu-City, Tokyo, JAPAN.. .. 489-5333 

Renco ElectroniCS, Inc., 60 Jefryn Blvd, East, Deer PI<., NY 11729 ........ 516-588-5566; 
• 1-800-645-5828 

§ Shokai Far East, Ltd, 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
South Arnerican Developinent Corp., Ate. 00, RD. 413, Hyde Park, NY 12538 

· . . .. . .. .. .. . .. . .. . .. .. .. . .. .. .. .. .. .. . . . .. .. .. . .. • .. .. . . . .. . .. . .. .. ... 914-229-8866 
§ SpaII<omatic, Ate. 6 & 209, MiHord, PA 18337 ....... ,................... 717-296-6444 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 .... 516-654-1880 
tWirebenders,Inc., 2440 W. ~ission Ln, Ste. 9,10, Phoenix, AZ 65021 ... 602-861-1856 

§tWorkmanElctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Coils, Broadcast-1800 
Caddell-Burns Wg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

.................................................. A·1208-1209,1212,1219 
t Caddell Coil Corp., 35M Main St, Poultney, VT 05764, 802,287-4055 •••• A.1223 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. SO, Box 180, Yankton, SD 57078, 

605-665-9301 .................................................... A.1239 
tPico ElectroniCS, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 .............. :........................ A.1271 
t Standex ElectroniCS, Standex International, 4538 camberwell Rd., Cincinnati, OH 

45209, 513-871-3777 ............ ;................................ A.1287 
§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056, 312-297-0070 

.................................................. , .............. A·1298 
Anro Elctrn. Inds. Ltd, 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 

....................................................................... 416-661-2600 
t.Automatic COil Corp., Sub. Designatronics, Inc, 3545 N.W. 71st SL Dept E, Miami, FL 

33147 .....................•.... :.......................... . • . . . . . . . . . 305-696-6660 

PRODUCT INDEX & DIRECTORY 
§t Aydin Rallar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boolevard, San 

Jose, CA 95119-1371 ............•...........•......•........•...... ,. 408-629-1100 
§ Belllnds., J. W. Miller Div,19070 Reyes Ave., P.O. Box 5825; Rancho Dominguez, CA 

90224-5825 ................................... .' ...................... 213-537-5200 
Coil-Q Corp., 340 Bronxville F\d., Bronxville, NY 10708 ................ ;. 914-337-4775 
Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 

§Ind~ctive Prods., Inc., 11733 Markon Dr, Garden Grove, CA.92641 ...... 714-891-2572 
. Millen .Components. Electronic Instr. & Specially Corp., 42 Pleasant St, Stoneham, MA 

02180 ................................................ ................ 617-438-8951, 
§ MHs~mi Elec. Co, Ltd, 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN. • .. 4a9-5333 

Permaluster,lnc., 1844 N. Keystone St, ~rbank, CA 91504 .............. 213-849-4543; 
213-849-6454 

Renco Electronics, Inc., 60 Jefryn Blvd, East, Deer PI<., NY 11729 ...•.... 516-586-5566; 
1-800-645-5828 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Coils, Chip-1800. 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave.; P.O. Box 5825, Rencho 

Dominguez, CA 90224-5825, 213-537-5200 •••••••••• A.1199,1201,1203-1204 
Coilcraft, 1102 Silver Lake Rd., cary, IL 60013, 312-639-2361 ••• ;....... A·1225 

§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SD 57078, 
605-665-9301 •••••••••••.•••••••••••••.•••••••••••••••• A.1232,1235,1239 

§t Dalevan Div.; Amsrican Precision Inds. Inc., 270 Quaker Rd., It Aurora, NY 14052, 
716-652-3800 ............................................... A·1241,1243 

tElectro-Films, Inc., 111 Gilbane St, Warwick cantrallndL Pk., Warwick, R102886, 
401-738-9150 .................................................... A.1932 

Gowanda Electronics Corp., 1 Industrial. Pl., Gowanda, NY 14070, 716-532-2234 
•••••••••••••••••••••••.•.•••••••••••••••••••••••••.••••••••••••• A·1245 

NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 
818-341-3355 ............................................... A.1750-1751 

t Pico ElectroniCS, Inc., 453 North MacQueaten Pkwy., ML Vernon, NY 10552, 
914-699-5514;800-431-1064 ••••••••••••••••.•••••••••••••••••••••• A.1271 

t Piconics, 26 Cummings Road, TyngsbOro, MA 01879, 617-649-7501 
• •••• ; • • • . .. • • . .. • • • • • • . • . .. • .. • • • • • .. .. .. • .. .. .. .. • .. • .. ... A·1277-1279 

§t RCD Components, Inc., 520 E. Industrial Pk.. Dr., Manchester, NH 03103, 
603-669~54 .................................................... A.2011 

Standex ElectroniCS, Standex International, 4538 Csmberweli Rd., CinCinnati, OH 
45209,513-871-3777 ............................................. A.1287 

TDK Corporation, ElectroniC Components & Material, 13-1, Nlhonbashi, 1-Chome, 
Chuo-k~" Tokyo, JAPAN 103, (03) 278-5111 •••••••••••••••••••••••• A·1294 

§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect" iL 60056, 312-297-0070 
................................................................. A·129B 

Anro Elctm. Inds. Ltd, 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 
....................................................................... 416-661-2800 

Bel Fuse, 198 Van Vorst SL Jersey CiIy, NJ 07302 ..................... 201-432-0463 
§t Hybrids International Ltd, Thick Film Division, 311 N. Lindenwood. Or, Olathe, KS 66062 

....................................................................... 913-764-6400 
§t Inductive Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92641 ...... 714-891-2572 

Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, AZ 85621. .. 602-287-5851 
§t Krystinel Corp, 126 Pennsylvania Ave, Paterson, NJ07509 ... . .. .. . .. .. 201-345-8900 

§ M~rata Erie North America, Inc, 2200 Lake Park Dr, Smyrna, GA 30080 
· .. . . . . . .. . . . . . . . . .. .. . . . . . . . ... . . . . . .. .. . . .. .. . .. .. .. .. .. .. . .. . . .. . . .. 404-436-1300 

§ M~ra,ta Manufacturing Co., Ltd, 26-1 (}.2,chorne-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t SFE Technologies, 1501 1st St, San Fernando, CA 91340 .............. 818-365-9411 
§ Sprag~e-Goodman Elctrns., Inc., 134 F~Kon Ave., Garden City Pk., NY 11040 

....................................................................... 518-746-1385 
§Stetco, Inc., 3344 Schierhom Ct, Franklin Pk., IL 60131 ................. 312-671-4208 
t Thinco Div., Hull Corp., Davisville Rd, Hatboro, PA 19040· . . . • . . • . . . . . . • . 215-672-7800 
t Trans American Transformer, 142 Peconic Ave, Medford, NY 11763 .... 516-554-1880 

§t Vanguard EIec1ronics Co, 1460 W. 1781h St, Gardena, CA 90248 . . . . . . . 213-323-4100 
§t West-Cap Arizona, S~b. of SFE Technologies, 2201 East Elvira Road, Tucson, AZ 85706 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-294-2646 

Coils, DegausSing-1800 
§ Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 •..• , ................. ~ ..................... ;......... A.1246 
Anro Elctrn. Inds. Ltd., 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 . 

............................................................•.......... 416-661-2600 
§t Aydin Radar ,& EW Division, Div. of Aydin Corporation, 3?,Oreat Oaks Boulevard San 

Jose, CA 95119-1371 .............................. 1........... ...... 408-629-1100. 
t ElectroniC Transformer Corp., P.O. Box 188, Totowa, NJ'o7511 ....... .. 201-942-2222 

Elma Engineering, 1066 E. Meadow Circle, Palo AKo, CA 94303 ......... 415-494-7303 
tE M S Developmenl Corp, 100 Sea L~ Farmingdale, NY 11735 ........ 516-293-7900 
§GG-Thorsen, 1801 Morgan St, P.O. Bdx1209, Rockford, IL 81105-1209 

· .........................•..............................• , ... . . . ... ... 815-968-9661 
LDJ Incorporated, 2200 Stephenson Hwy., P.O. Box 219, Troy, MI 46099-0219 

..........................................•...........................• 313-528-2202 
Mag-Con, 1626 Terrace Dr., St Pau( MN 55113 ........................ 612-633-8820 
Magnetic InstrumentatiOn, 6350 E. 48TH ST., Indianapolis, IN 46226 .... 317-545-2102 

tPenr>-Tran Corp., Box 1321, Ate. 144N, Wingate, PA 16880 ............. 814-355-1521 
Renco EIec1ronics, Inc., 60 Jefryn Blvd., Eas~ Deer Pk., NY 11729 ........ 516-588-5566; 

1-800-645-5828 
SkylNay Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
Standex Electronics, Standex International, 4538 Camberwell Rd, CinCinnati, OH 45209 

.................................................................. , .... 513-871-3777 
Thordarson Meissner, Components Corp. of Arner, Elec1ronic Cen1er, Mt. C8rme( II. 

62863 ................................................................ 618-262-5121 
tTrans II/nerican Transfol1ll&r, .142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Walker Scientific, Rockdale St, Worcester, MA 01606 .... 617-852-3674;617-653-3232 

Coils, Field-1800 
Walker SclentHlc, Rockdale St, Worcester, MA 01606, 617-852-3674;617-853-3232 

•••••••••••••••••••.•••••••••••••.•.••••••••••• ~ •.••••••••••••••• 001346 
Albar, Inc, 19013 36th Ave. W, Lynnwood, WA 98036 ....... c .... ".... 206-771-4006 

A-34 §....,.Product sold through distributors t~Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Anro Elctm. Inds. Lid, 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

............................................•.....•.................... 416-661-2600 
t AP.w. Co. Inc., 72 W. Main, Rockaway, NJ 07866 . . . . . . . . . . . . . . .. . . . . . . 201-627-0643 

§t Aydin Radar & EW Division, Div. of Aydin Corporation 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ... ...... .•... ................................. 406-629-1100 

t Electronic Transformer Corp., P.O. Box 1 B8, Totowa, NJ 07511 ......... 201-942-2222 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 . . . •.. 516-242-3006 
LDJ Incorporated, 2200 Stephenson Hwy. p.o. Box 219, Troy, MI 48099-0219 

· . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . . . . . . . .. . .. .. . . . . . . . . . . . . . . 313-528-2202 
Magnos, 6 Old School House Rd., Harvard, MA 01451 .................. 617-456-8880 
Permaluster, Inc. 1844 N. Keystone St, Burbank, CA 91504 .............. 213-849-4543; 

213-84!Hl454 
tTrans American Transformer, 142 Peconic Ave. Medford, NY 11763 .... 516-654-1880 

Coils, Focusing-1800 
Prem Magnetics, tnc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

................................................................. A02365 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect" IL 60056, 312-297-0070 

................................................................. Aol297 
Anro Elctm Inds. Ltd., 300 Wildcat Ad., Downsview, ON, CANADA M3J 2N5 

................................................................ 416-661-2600 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

JOse, CA 95119-1371 ................ ................. 408-629-1100 
tCELCO, 70 Constantine Dr. Mahwah, NJ 07430 .•...................... 201-327-1123 
tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Elma Engineering, 1066 E. Meadow Circle, Palo Mo, CA 94303 . . . . . . . .. 415-494-7303 
t Ogallala Elctms. Div. Amold Engrg. Co., Box 59, Ogallala, NE 69153 .... 308-284-4093 
t PenrrTran Corp., Box 1321, Ale. 144N, Wingate, PA 16880 814-355-1521 

Renco Electronics, Inc., 60 Jefryn Blvd. East Deer PIc, NY 11729 ........ 516-586-5566; 
1-800-645-5828 

§Shokai Far East Ltd. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
Stangenes Industries, Inc., 1052 East Meadow Circle, Palo Atto, CA 94303 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... 415-493-0814 
tSyntronic Instruments, Inc. 100 Industrial Rd., Addison,lL 60101 ........ 312-543-8444 

Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 
62863........ . .............................................. 618-262-5121 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 . . . . . . . . . . . .. 813-371-4242 

Coils, Foil Wound-1800 
t Abbott TechnologieS, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A02157 
§ Dale ElectroniCS, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... Ao1239 
Delta Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538, 

415-770-0660 .................................................... A02211 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 .•..• A02214 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

................................................................. Ao1244 
Lanco Elctms., Inc., 1330 Belden St, McHenry, IL 60050, 815-344-2900 •••••• 

A02248 
Signal Transformer Co.; Inc., Insilco Corporation, 500 Bayview Ave., Inwood, ~Y 

11696,516-239-5777 ............................................. A02372 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... A02407, Bol022-1025 
t Torotet Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

................................................................. Aol300 
§t Able Power and Engineering Inc., 1222 N. Detta St, S. San Gabriel, CA 91770 

....................................................................... 818-571-6260 
§ Allen Co., Inc. Robert G. 7267 Coldwater Canyon. N. Hollywood CA 91605 

· . . . . . • . . . . . . . . .. ...................................... 818-765-8300;800-423-3186 
American MagnetiCS, P.O. Box 49, Carterville, IL 62918 .. . . . . . . . . . . . . . . .. 618-985-4838 
Andover, Inc., 310 North Earl Avenue, Lafayette, IN 47904.. .. .. .. . . .... 317-447-1157 
Anro Elctm. Inds. Ltd., 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

............................................. 416-661-2600 
Atlas Engineering Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ................................................ 408-629-1100 

§ Electrical Windings, Inc. 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
EleCtro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

· . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . .. 312-498-6520 
§Electrocube, 1710 So. Del Mar Ave. San Gabriel, CA 91776 ............ 818-573-3300 

Electro-Pacific, 5770 Thomwood Dr., Goleta, CA 93117 ................. 805-964-0751 
Elma Engineering, 1066 E. Meadow Circle, Palo Mo, CA 94303 ... , ..... 415-494-7303 

§ Inductive Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92641 ...... 714-891-2572 
§ ITT General Controls Div., Inti. Telephone & Telegraph Corp. 801 Allen Ave. Glendale, 

CA 91201 ............................................................ 213-842-6131 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr., Brownsville, TX 78521 .. 512-546-1625 
Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 ........................ 612-633-8820 

t Magnetico Inc. 182 Morris Ave., Ho~sville, NY 11742 ............... ... 516-654-1166 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ................................................... : ........ 215-794-7411 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . ... 609-298-7300 
Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

t Ogallala Elclms., Div. Amold Engrg. Co. Box 59, Ogallala, NE 69153 .... 308-284-4093 
OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 

t Osborne Transfonner, 19836 Derby St, Detroit, MI 48203 ... ........... 313-368-4136 
Permaluster, Inc., 1844 N. Keystone Sl, Burbank, CA 91504 .............. 213-849-4543; 

213-849-8454 
§t Powertron Corporation, Ale. 15, Box 932, Sparta, NJ 07871 ............. 201-579-5599 

§ Pulse Engineering, Inc. 7250 Convoy Cl, P.O. Box 12235, San Diego, CA 92112 
· . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. . .. . . . . . .. . .. ... . . . .. .. . . . .. . . .. . .. . . .. 619-268-2400 

t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 . . . . . . . . .. 619-782-3342 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

.. . .. . • .. .. .. .. ....................................... 408-988-0700 

Coils, High Q, Low Frequency-1800 

tSterling Transformer Corp., 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-782-4200 
§Tapecon, Inc., 10 Latta Ad., Rochester, NY 14612 ....................... 716-621-8400 

Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11783 .... 516-654-1880 
t Un~ed Transformer Corporation, SUb. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08885 ............................................... 201-454-2600 
Walker Power, Inc. Walker Magnetics Group, lOB Mill St, Warner, NH 03278 

............... ........................ .............................. 603-456-3111 
Walker SCientifiC, Rockdale St, Worcester, MA 01606 .... 617-852-3674;617-853-3232 

tWayne Transformer Co. Inc., 666 Pacific St, Brooklyn, NY 11217 ....... 718-783-9007 
tWirebenders, Inc., 2440 W. Mission Ln. Ste. 9,10, Phoenix, AZ. 85021 ... 602-861-1856 

Coils, Helmholtz-1800 
Walker Scientific, Rockdale St, Worcester, MA 01606 .... 617-852-3674;617-853-3232 

Coils, High Q, Low Frequency-1800 
Caddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

.... ,., ...... ,., •. ,., .. ,', •.• ,.......... Aol208-1211,1214-1217,1221-1222 
t Caddell Coil Corp., 35M Main St, Poultney, VT 05764, 802-287-4055 •.• , A01223 
§ Dale Electronics, Inc" Yankton Div., E. Hwy, 50, Box 180, Yankton, SO 57078, 

605-665-9301 , ... " •.•. , ............... ,., ........... ,. Aol238-1237,1239 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 •••.• A02214 

t ESC Electronics Corp., 534 Bergen Blvd" Palisades Pk.; NJ 07650, 201-947-0400 
.• ,' , .. ,., •..• ,., ........ , .... , .... " ......... " ................. Ao1558 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
...................... , .... , .... ,., .•.• ,.,., ...... , ......... ,., •. Ao1244 

Foxboro/PCG, The Foxboro Company, 600 N. BedIord St, E. BrIdgewater, MA 
02333,508-378-5260 " ..... " •.• ,." ... ,., ..... , .. , ....... ,., .... A02235 

Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 
.... , .•.• , .... ,., .... , ...... , ...... , ... , .... , ••. , ....... ,., .. , •.• Ao1245 

t Hlsonic, Inc., 249 N. Troost, P,O. Box 1130, Olathe, KS 66061, 913-782-0012 
..... ,., .............................. , •.• ,., ........... , ...... ,. A02239 

Magnetek Corp" 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
.••.• , ...... , •.• , .... , .... , ............................ , ......... A02250 

§t Microtran Co. Inc., 145 E. Mineola Ave., P. 0, Box 236, Valtey Stream, NY 11582, 
516-561-6050 ............................................ , .... ,... Aol246 

MuHI Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009,201-239-8183 .................. ,., •.•.••.. ,., .... ,........ A02298 

North Hills ElectroniCS, 1 Alexander Pl., Glen Cove, NY 11542,516-871-5700 
, •..• , ..... , ...... , ................ , .... , ............. ,., .. ,., ... Ao1247 

§t Nylronics Components Grp., Inc" 700 Orange St, Darlington, SC 29532, 
803-393-5421 •••••• , •••• ,.. AoI248-1249,1254-1255,1257,1259-1267, Bol019 

Oxley, Inc., 25 Business Pk. Dr" P.O. Box 814, Branford, CT 06405,203-488-1033 
" •.• ,., •. , ................. " •.• , ...... , ....... " ....... ,., ..... A01677 

t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 •••••••••.•••.•. , ••••.•••••• , Ao1271,1273-1275 

t Piconics, 26 Cummings Road, TyngsbOro, MA 01879,617-649-7501 
, .• , •.• " ..... , .... , ...... , ... " .... , •.• , ................ ,., AoI277-1278 

t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 •.. "., .. " ................ , ........ , •• , .. ,.,.,., ... A02352 

Prem Magnetics, Inc" 3521 N. Chapel Hili Rd., McHenry, IL 60050, 815-385-2700 
, ..... , .......... , .................... , ...... ,., ..... , ..... , .... , A02365 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Mancheater, NH 03103, 
603-669-0054 .......... , ..... , ..................... ,., ..... ,..... Ao2011 

Renco Electronics, Inc., 60 Jetryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-800-645-5828 .. , .... , ........ , .............. ,.,... A01284 

t Signal Transformer Co., Inc., Inslteo Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777 ......................... , ....... ,.,.,., ... ,. A02372 

t Standex ElectroniCS, Standex International, 4538 C8mberwell Rd., CinCinnati, OH 
45209,513-871-3777 ... , .•.• , ....... ,., .......... ,., ... ,.,., ..... Aol287 

Talema ElectroniC, Inc., 301 N. Highway 63, Rolla, MO 65401,314-364-0882 
...... , •• , .. , .... " •.•. ,', ........ , .... , ............. , ... , .... ,., A02390 

t Technitrol, 1952 E. Alleghany Ave., Philedelphia, PA 19134, 215-426-9105 
.• , •.• , •• " .•• , •. " ........................... , .... , A02407, Bol022-1025 

t Torotel Prods, Inc., 134025. 71 Hwy" Grandview, MO 64030-3199, 816-781-6314 
, .... ,., .... "., ............. , ................... ,., ....... ,. Aol300,1303 

§t United Transformer Corporation, Sub. 01 OPT Induatries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 ..... , ........ , ............. ,. A02428 

Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268, 317-293-9300 •• , ••• 
Ao1318 

§t Able Power and Engineering Inc., 1222 N. Delta St, S. San Gabriel, CA 91770 
.................... , .................................................. 818-571-6260 

AlE MagnetiCs, Div. of Vern~ron, 701 Murfreesboro Rd., Nashville, TN 37210 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 615-244-9024 

American MagnetiCS, P.O. Box 49, Carterville, IL 62918 . . .. . . .... . . .. .. ... 618-985-4838 
Anro Elctm Inds. Ltd., 300 Wildcat Ad., Downsview, ON, CANADA M3J 2N5 

...........................................•........................... 416-661-2600 
Apollo Magnetics Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 

. . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . .. .. . .. . . .. . . .. . . . . .. . .. .. . . . . .. . . .. .. 213-381-2500 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 ................ . 

516-333-8100 
t Associated Spring, Barnes Grp., 10 Main Sl, Bristol, CT 06010 .......... 203-583-1331 
t Automatic Coil Corp. Sub. Designatronics, Inc. 3545 N.W. 71 st Sl, Dept E, Miami, FL 

33147 . . . . . . . . . . . .. .. . .. . .. .. . . .. . .. .. .. .. . . . . . . . .. . . . .. . .. . .. . .. .. . .. 305-696-6660 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
§ Belllnds., J. W. Miller Div, 19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 

90224-5825 . .. .. .. ... .. . .... . . .. . . . .. . . .. . . . . . . . .. . . . .. . . . .... .. .. . .. 213-537-5200 
t Bourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 .,..... 714-781-5148 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
t Coast Coil Co. Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-936-6188 
t Coil-O Corp, 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Coils,HighQ, Low Frequency-1800 (Cont'd) 
t Cramer CQiI & Transformer Co. Inc., 401 ProgreSs Dr. Saukville,WI 53080 

....... ,., ............ , . . . . . . . . ... . ... ...... . .. . .. . .... .. . .. . • .. . . . ....... 414-284-9425 
t-DeVoung Manufacturing, Inc.. 1292~N.E. 1251h Way, Kirkland, WA 98034 

... , .. ... .. . . . . . .. . ... . .. . . . . .. .. .. . . .. .. . .. .. . .. .. . .. .. . .... . . .. .. . ... 206-823-4798 
tDi91z Design, Inc. 100 Electronics Pkwy. BeHon, MO 64012 ............ 8.16-331-4911 
§ Dormeyer Inds., A. F. Dormeyer Mig. Co., Inc., 3418 N. Milwaukee, Chicago, .ll60641 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 312-283-4000 
§Electrical Windings, Inc.. 2015 N. Kolmar Ave. Chicago,lL 60639 ....... 312-235-3360 

Electro Assemblies Corp. 425 Huehl Rd.,.B1dg. 17, Northbrook, IL 60062 
· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-496-6520' 

Electrocom Industries, 1105 N. Ironwood Dr., S. Bend, IN 46615 .. . . . . . •. 219-232-2743 
t Electronic Transformer Corp.. P.O. Box 188,Totowa, N.J 07511 .......•. 201-9,42-2222. 

Electro'Pacific, 5770 Thornwood Dr. Goleta, CA 93117 ...............•. 805-964-0751 
Elma Engineering. 1066 E. Meadow Circle, Palo Atto, CA 943ro ....... ..415-484-7303 
EI-Rad Mig.. 2800 W. Cullom Ave., Chicago,lL 60618 ................... 312-478-7300 

t Freed Transformer, 1718 Weirfield SI., Ridg~ NV 11385 .. .. . .. . . .. 212-386-1300 
§ Frontier Electronics, 6311 DaSol0 Ave., Ste. K. Woodland Hills, CA 91367 

....................................................................... 819-888-6242 
Genco Precision Corp.. 247 Skidmore Road. Deer Park, NV 11729 . , .... 516-242-3006 

t Genisco. Technology Corp., Fitters Div., 18435 Susana Rd., Rancho Dominguez. CA 
90221 ................................................................ 213-537-4750 

§t Induc1ive Prods., Inc., 11733 Markon Dr. Garden Grove. CA 92641 ...... 714-891-2572 
KGS Electronics, Inc, 2029 N. Uncoln Ave., 'Pasadena. CA 911ro ....... 818-796-0786 

tLeoox-Fugle Electronics, 100 Sylvania PL, S. Plainfield, N.J 07080 ....... 201-756-1164 
tMagnetico Inc., 182 Morris Ave. Honsville, NY 11742 ................... 516-654-1166 

§t Millen Components. Electronic Instr. & Speci~ Corp. 42 Pleasant S!., Stoneham, MA 
02180 ................................................................ 617-438-6951 

t Northlake Engineering, Inc., 999 Anija Ave. Antioch, IL 60002' .. .. .. . . . .• 312-395-5710 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, N.J 06505 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . .. 609-298-7300 
t OPT Industries Inc., 300 Red School La. Phillipsburg. N.J 06865 ........ 201-454-2600 
t PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343 ......... 818-892-0761 
tPermaluster, Inc. 1844 N. Keystone St, Burbank, CA 915~ .............. 213-849-4543; 

213-849-6454 
t Polyphase Instrumen~ 175 COmmerce Dr. Ft Washington, PA 19034 .. , 215-643-6950 
tSFE Technologies, 1501 1st St, San Femando, CA 91340 .............. 818-365-9411 
t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc.. 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 
tSkyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 ..... : .... 619-782-3342 

South American DeveloprnentCOrp.. Ate, 00, A.D. 413,Hyde Park, NV 12538 
.. .. . .. . .. . . . . . . . . . .. . . .. . . . .. . .. . . .. .. . .. .. . .. . .. . .. .. .. . . . . . .. . . . . . .. 914-229-8866 

tSterHng Transformer Corp.. 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-782-4200 
Tamura Corporation of America. 1150 Dominguez SI., Carson, CA 90746-3518 

.. .. . .. . .. . . . .. . .. . .. . . .. . . . .. . .. . .. . .. . .. .. . .. . .. . .. . . . . . .. . . .. . . . . ••. 213-638-1790 
Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 

62883 ................................................................ 618-262-5121 
§ Toka America. Inc, 1250 Feehanville Dr., Mt Prospect,. IL 60056 ........ 312-297-0070 

Torelco, Inc., 14 Paine Ave, P."O. Box 560, Irvington, N.J 07111 .......... 201-374-8841 
tTorwico Elctrns.lnc, 410 Obertin Ave. South, Lakewood, N.J 06701 ..... 201-384-1800 

Trancor, 108 N. High S!., P.O. Box 907, San Saba, TX 76877 ...•........ 915-372-6127 
tTrans Am8rican Transformer, 142 Peconic Ave., Medford, NY 11783 ... , 516-654-1880 

§t Vanguard Electronics Co. 1480 W .. 17B1h St, Gardena. CA 90248,."... 213-323-4100 
§ Vnec Electronic Corporation, 1525A East Acequia, Visalia. CA 93291 ... 209-739-1077 
t Wayne Transformer Co. Inc.. 666 Pacific S!., Brookiyn, NV 11217 ...... ' 718-783-9007 

Wirebenders, Inc.. 2440 W. Mission Ln. Ste. 9,10, Phoenix,!\Z. 85021' ... 602-861-1856 
WonTronics, Apollo MagnetiCS Corp.. 2720 W. Beverly Blvd., Los Angeles, CA 90057 

..... ,. ............ , ..... , .. ,.......................................... 213-381-2500 
§t Zambre Co., Inc.. 2134 Old Middlefield Way, Moun1ain View, CA 9400 ., 415-968-9176 

Coils, Hum Eliminating - See Hum Eliminators (Vol. A) 

Coils, Hybrid & Repeater-1800 
§t Delevan Div., Arnencan Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 ............................................... A.1241,1243 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201~2~5-3200;800-526-4048 

............................ , ................................... : A·1244 
§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-581-6050 ............ '.............................. A.1246,2280-2281 
t Plco EleCtronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••••••••••.••••••••••••••••••••••••• A.1271 
Prem MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2365 
Tamura Corporation 01 America, 1150 Dominguez St, carson, CA 90746-3518, 

213-638-1790 ............................................ A.2395, 0.1983 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 84030-3199, 816-761-6314 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. A·1300 
AlE Magnetics, Div. of Vernijron, 701 Murfreesboro Rd., Nashville, TN 37210 

................... ,., .... ,............................................ 615-244-9024 
American Magnetics, P.O. Box 49, Carterville, IL 62918.................. 618-985-4838 
Anro Elctm. Indo. Ltd., 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

, ... , .................. , ..... , ................ .' ........ ,............... 416-661-2600 
Automatic CQiI Corp. Sub, Designatronics, Inc. 3545 N.W. 71 st St.. Dept E, Miami, FL 

33147 ........•......... ,............................................. 305-696-6880 
Cardinal Control Co., 110 Kensington Rd, Kensington, CT 06r07 ......• 203-828-8379 
Coil-Q Corp.. 340 Bronxville Rd., Bronxville, NV 10706 .................. 914-337-4775 

t Dietz Design,lnc.. 100 Electronics Pkwy. Betton, MO 64012 ............ 816-331-4911 
tElectronic Transformer Corp.. P.O. Box 188, Totowa, N.J 07511 ,........ 201-942-2222 
tMegnetico Inc.. 182 Morris Ave, Honsville, NY 11742 ...... :: ........ ,.. 516-654-1166 
Mln~Magnefics Co., Inc.. 1100 FuHon Place, Frernon~ CA 94539 .•...... 415-490-7500 
North Hills Electronics, 1 Alexander PI. Glen Cove, NY 11542 .......... 516-671-5700 
Renco Electronics, Inc, 60 Jefryn Blvd., E~ Deer PI<., NV 11729 ........ 516-586-5566; 

" 1-800-645-5828 
t Sigma Electronics Inc. 10630 Kinghurst Dr. Houston, TX 77~9 ,....... 713-933-4700 

South American Development Corp.. Ate. 00, A.D. 413, Hyde Park, NY 12538 
............................ , ............. ,............................. 914-229-8666 

t Trans American Transformer, 142 Peconic Ave, Medford, NV 11783 .... 516-654-1880 

PRODUCT INDEX & DIRECTORY 
§t UMad Tiansforl!let Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg. N.J 08865 . . .. . .. . .. .. . .. .. . .. . . . .. .. . .. .. .. . .. .. . .. .. ... 201-454-2600 
§t Vanguard Electronics Co. 1480 W. 17Qth.s!" Gardena. CA 90248 ....• , . 213-323-4100 

tWayne Transformer Co., Inc. 666 Pacijic SI., Brooklyn, NY 11217 ....... 718-783-9007 
Wlrebenders,lnc.. 2440 W. Mission Ln., Ste. 9,10, Phoenix,!\Z. 85021 ... 602-861-1856 

COilS, IF-1800 
t Automatlc Call Corp., Sub. Deslgnatronlcs, Inc., 3545 N. W. 7181 St,. Dept. E, 

Miami, FL 33147, 305-696-6660 .................. , .............. -... A.1194 
Caddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

•••• , ................ , ••••• , •• A·1208-1209;1212-1216,1218-1219,1221-1222 
Coilcraft, 1102 Silver Lake. Rd., Cary, IL 60013, 312-539-2361 •••• ,. A·1225-1230 

§ Dale Electronics,lnc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 .............................. , ....... ,.... Ao1232,1235,1239 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
, ••••••.•••••• , ••••••••••••••••••••••••••• : ••••• , •• , •••••.••••••• A·1244 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A·1277 
t Standex EleCtroniCS, Stanclex International, 4538 Camberwell Rd., Cincinnatl, OH 

45209,513-871-3777 ................................. ............. A.1287 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect" IL 60056,312-297-0070 

••••••••••••••••.•••..•.••••••••••••••••••••••••••••••••••••••••• A·1296 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 84030-3199, 816-761-6314 

.•.••••••••••••••••••••••••••••••••••••••••••••• , •••••••••••••••• A·1300 
Wilco Corp., 6451 saguaro Court, Indianapolis, IN 46268, 317-293-9800 •••••• 

A·1318 
Anro Elctrn. Indo. Ltd. 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 

............................•. , ...... , .•..•...•..... " ...•.... , •....... 416-661-2600 
Apollo Magnetics Corp. 2720 W. Beveriy Blvd., Los Angsles, CA 90057 

... , ... , .................•........ ,.................................... 213-381-2500 
Arstan Produc1s Internationai Inc. 99 Jericho Tpke." Jericho, NY 11753 ................• 

516-333-8100 
§ Belllnds., J. W, Miller Div. 19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 

90224-5825 ........................... , ... ,.......................... 213-537-5200 
t Caddell Coil Corp.. 35M Main St, P04ttney, VT 05764 ... , ............ , .. 802-287-4055 
tCoil-Q Corp. 340 Bronxville Rd., Bronxville, NV 10708 .................. 914-337-4775 

Cord Electronics, Inc. 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3840 
t Cramer CQiI & Transformer Co., Inc., 401 Progress Dr. Saukville, WI 53080 

........................ , ..... " ..... , .......•. , ....• , •...•.....•..•..• 414-284-9425 
t Dena Produc1s Corporation, 3823 Spinnaker Ct, Frernon~ CA 94538 •... 415-770-0880 
tDeVoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 98034 

....................•. , .... :, ..........•.... ., ....•..•.•........ ,....... 206-823-4798 
t Dietz Design, Inc., 100 Electronics Pkwy. BeHon, MO 84012 ............ 816-331-4911 

Electro Assemblies Corp. 425 Huehl Rd., Bldg. , 7, Northbrook, IL 60062 
,." .... " ...•. , ......... ,." ....•............•..•.... , ....•....•...... 312-498-6520 

E~Rad Mig. 2800 W. Cullom Ave. Chicago, IL 60618 ................... 312-478-7300 
Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ....•.... ,. 212-386-1300 

§ Frontier ElectroniCS, 6311 DeSoto Ave. Ste. K. Woodland Hilts. CA 91367 
...........................................•..•...............•.....•.. 818-888-6242 

Genco Precision Corp.. 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ..•..• , .... 913-782-0012 
Industrial Midwec Capacitdr Corp., 4902 Tollview Dr. Rolling MeadoWs, IL 60008 

, .............. , ...... , ................................................ 312-577-0120 
t Magnetic Component Engineering. Inc.. 11379 Playa Str~ Culver cny, CA 90230 

...... : ............................................ , ......... ,......... 213-398-4761 
Millen Components, Electronic Instr. & Specialty Corp. 42 Pleasant St.. Stoneham. MA 

02180 ............................................... , ................ 617-436-6951 
§ MMumi Elec. Co" Ltd., 8'2, 8-Chome, Kokuryo, ChoIu-Gny, Tokyo, JAPAN. ... 489-5333 
tPolyphase Instrume~ 175 Commerce Dr. Ft Washington, PA 19034 ... 215-843-6950 
tPower Magna-Tech Corporation, 441 High SIreeI, Perth Amboy, N.J 06861 

, .•.....•.....•.... , ....................•..•......•.........•.•. , .. .•.. 201-826-4700 
§t PTS Corporation, Box 272, Bloomington, IN 47401 '., .......••....•.... , 812-824-9331 

Renco Electronics, Inc.. 60 Jefryn Blvd., E~ Deer PI<, NV 11729 ........ 516-586-5566; 
1-800-845-5828 

§tSFE Technologies. 1501 1st SI., San Fernando, CA 91340 .............. 818-365-9411 
§Shokai Far E~ Ltd; 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

South American Development Corp.. Ate. 9G, R.D. 413, Hyde Park, NY 12538 
..•.•.•.•.....•......•.........•..................•.....•...•... , . • . . .. 914-229-8866 

Stanford Applied Engrg. Inc. 3520 De La Cruz Blvd., Santa Clara. CA 95054 
.... , .. , ........ , .................. , ......................... ' ..... ' ... 4~988-07oo 

Tarnura Corporation of America. 1150 Dominguez S!., Carson, CA 90746-3518 
....................................................................... 213-638-1790 

Thordarson Meissner, Components Corp. of Amer" Electronic Center, Mt Carmel, IL 
62883 : ............ , ..... , .............................. : ...... , ..... , 618-262-5121 

tTorwico Elctmo. Inc.. 410 Oberlin Ave. South, Lak~ N.J 06701 ..... 201-384-1800 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11783 .... 516-654-1880 
Un~ed Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg. N.J 08665 .....•..............•..•.....•.........•....... 201-454-2600 
§tVanguard Electronics Co., 1480 W. 1781h SI., Gardena, CA 90248 ....... 213-323-4100 

Wlrebenders, Inc., 2440 W. Mission Ln. S1e. 9,10, Phoenix,!\Z. 85021 ... 602-861-1856 
WonTronics, Apollo Magnetics Corp.. 2720 W. Beverly Blvd., Los Angeles, CA 90057 

................. , .. . . . . .. . .. . .. .. . .. .. . .. . . .. . . .. .. . .. .. . . .. . . . .. . . ... 213-381-2500 
§t Workman Elctm. Prods., Box 3828, Sarasota. FL 33578 ., ..... ,......... 813-371-4242 

COils, Metallized Ceramic-1800 
t OXley, Inc;, 25 BUSiness Pic. Dr., P.O. Box 814, Branford, CT 08405, 203-488-1033 

'., ••••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••• A·1677 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-849-7501 

••••••••••••••••••••••••••••••••••••••• ,.................... A·1277,1279 
Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 84030-3199, 816-761-6314 

•••••••••••••••••••••••••••••••••••••••••••••••••• , •• ; ••••••••••• A·1300 
§Allen Co. Inc.. Robert G., 7267 Coldwater Canyon, N. Hioltywood. CA .91605 . 

........ , ................ , .. ; ......................... ".' 818-765-8300;800-423-3186 
S1etco, Inc.. 3344 Schlerhom Ct., Franklin PI<,IL 60131 ....•.•..•..•...• 312-671-4206 

§-Product sold through distributors t-Productmeets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Coils, Metallized Glass-1800 
Anro Elctrn. Inds. Ltd., 300 Wildcat ReI."Downsview, ON, CANADA M3J 2N5 

.. " .... , ................ , ........................................ ', .. , 416-661-2600 
§t Sprague-Goodman Elctrns., Inc., 134 FuHon Ave., Garden City Pk., NY 11040 

" .. " .................................................... , .... ".', ... 516-746-1385 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

., ... , ... , ..... , ........ :, ..................... , .................. , ... , 408-986-0700 
tThinco Div. Hull Corp., Davisville Rd., Hatboro, PA 19040 ....... , ... ,.,. 215-672-7800 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Coils, Molded-1800 
Amecon, Inc., 1900 S. Chris La., Anaheim, CA 92805, 714-634-2220;800-392-2292 

................................... _ ..•••• _............ A-2167-2169,2174 
§t Belllnd&; J. W. Miller Div., 19070 Reyes Ave., P_O. Box 5825, Rancho 

Dominguez, CA 90224-5825,213-537-5200 ••••••••••••••.•..•••.•.. A-II99 
Caddell-Bums MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

........ _ ............... _ ................................. _. A-1208-1209 
Coilcraft, 1102 Silver Lake Rd., Cary, IL 60013,312-639-2361 •.•.•• A-1225-1229 
CSI Capacitors, CSI Technologies, 810 Rancheros Dr., San Marcos, CA 92069, 

619-747-4000 .................................................... A-l071 
§ Dale ElectroniCS, Inc., Yankton Dlv., E. Hwy_ 50, Box 180, Yankton, SD 57078, 

605-665-9301 _......................................... A-1232-1234,1238 
§t Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 ............................................... A-1241-1243 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

...................... _._ ........................................ B-1402 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-94Nl400 

........... _ •••.•.••• , .............. _ .......... _ ................. A·I558 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

.................................... _ ............... _............ A-1244 
§t Gowanda Electronics Corp., 1 Industriai PI., Gowanda, NY 14070, 716-532-2234 

................................................................. A-1245 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 

................ _ ..... _ .......................................... A-2239 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .......................................... A-1246,2280-2281 
§t Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 

803-393-5421 ••.•.•.•.••.•••.••...•.• A-1251-1253,1256-1264,1266, B-l019 
t PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343, 818-89N)761 

................................................................. A-1610 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy.; ML Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A-1271 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 

............................................................ A-1277-1278 
t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 ............................................... A·1281 ,2352 
Renco ElectroniCS, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;1-800-645-5828 •.•••••••••••••.••••.•••••...••• A.1282,1285 
Standex Electronics, Standex International, 4538 Camberwell Rd., CinCinnati, OH 

45209,513-871-3777 ............................................. A.1287 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 

213-638-1790 .................................................... A.2398 
§TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••.••••••••.•••••••••••• A.I294 
§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056,312-297-0070 

................................................................. A-I296 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

.••••••••.•.•.••••.•••••••••••••.•.••••••.••• A·13OO-1302,1306,1311,1314 
§ Vitae Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 

209-739-1077 ............................................... A.2435-2439 
t AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd, Nashville, TN 37210 

.......... , ... , ............. " ..... ,,",.' ............. ,., ............ 615-244-9024 
Andover, Inc., 310 North Earl Avenue, Lafayette, IN 47904 ............... 317-447-1157 
Anro Elctm Iods. Ltd., 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

.............. ' .............. , ..... , ............. ' ............ , ........ 416-661-2600 
t Automatic Coil Corp. Sub. Designatronics, Inc. 3545 N.W. 71 st SI., Dept E, Miami, FL 

33147 ................. , .............. , .. "." ..... , ................ , .. 305-696-6660 
tBicron Electronics, 100 Bartow Stree~ Canaan, CT 06018 ..... " ....... , 203-824-5125 
tComponent SpeciaHies Corp., 9143 E La Rosa Dr. Temple City, CA 91760 

, .. , .. "."., .. , ... ,' " ...... , .... " ... , .. , .. , ........... , ...... , .. ,' .. 213-283-0015 
Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 
Cosmo Corporation, 3239 W. 14th SI., Cleveland, OH 44109 ............ 216-661-5594 
Coto Corporation, 55 DuPont Drive, Providence, RI 02907 ,., ....... ,... 401·943·2686 

§DeHrol Controls, 2745 S. 19th SI., Milwaukee, WI 53215 ................. 414-671-6800 
§t Dormeyer Inds., A F, Dormeyer Mig. Co. Inc., 3418 N. Milwaukee, Chicago, IL 60641 

......... "., .. ,' ........... " .. ,.,., .. , .......... , ................... , 312-283-4000 
Electro-PaCific, 5770 Thornwood Dr., Goleta, CA 93117 ................. 605-964-0751 
Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 .................. 607-797-1263 
The Five Star Co. 120 W, Main St, Plantsville, CT 06479 ., ...... , .... ,. 203-628-5561 

t Freed Transformer, 1718 Weirfield SI., Ridgewood, NY 11385 ........... 212-386-1300 
§ Frontier Electronics, 6311 DeSoto Ave. Ste. K, Woodland Hills, CA 91367 

.. , ... , ............... , ........... , ............... , ............ , ...... , 816-888-6242 
Genco Precision Corp. 247 Skidmore Road, Deer Park, NY 11729, .... , 516-242-3006 

§t Inductive Prods., Inc., 11733 Markon Dr. Garden Grove, CA 92641 ...... 714-891-2572 
§ ITT General Controls Div. IntI. Telephone & Telegraph Corp" 801 Allen Ave. Glendale, 

CA 91201 , ............ , ............... , .................. " .... , ... ,. 213-842-6131 
§t JB Electronic Translormers, 2300 W. Arm~age Ave. Chicago, IL 60647 .............. , .. 

312-342-0080 
§t Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, AZ. 85621 '" 602-287-5851 

t Kappa Networks, Inc. 1443 Pinewood St, Rahway, NJ 07065 ..... , .... ,. 201-396-9400; 
1-BOO-223-0603 

Keamey/Wabash Electrical Components, 1375 Swan Stree~ Huntington, IN 46750 
. ',."." .................. , .................. , ... , .............. , ..... 219-356-8300 

KGS ElectroniCS, Inc., 2029 N. Lincoln Ave., Pasadena, CA 91103 ." .... 816-798-0786 
t Lenox-Fugle Electronics, 100 Sylvania PI. S. Plainfield, NJ 07060 .... ,.. 201-756-1164 

Ma!rCon, 1626 Terrace Dr., Sl Paul, MN 55113 ... , ........... , ... ".... 612-633-8820 
'-

Coils, Relay-1800 
t Magnetico Inc., 182 Morris Ave., HoHsville, NY 11742 ................... 516-654-1166 
§ Millen Components, Electronic Instr. & SpeciaHy Corp. 42 Pleasant St, Stoneham, MA 

02180 ........ , .•.... , ..................................... ,., ...... ,. 617-438-6951 
§ Narnco Controls, An Acme-Cleveland Co. 7567 Tyler Blvd., Mentor, OH 44060 

", .. , ... , .... , ................................ , ....................... 216-946-9900 
North Hills Electronics, 1.Alex~ P~ Glen Cove, NY 11542 .......... 516-671-5700 
Deco Corp. 4607 S.E International Way, Milwaukie, OR 97222 ... ,..... 503-659-7932 
OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08665 ........ 201-454-2600 

§ Pulse Engineering, Inc. 7250 Convoy Ct., P.O. Box 12235, San Diego, CA 92112 
..... , ..... , ........ , ... , .. " ........ , ...... , ...•. , .................... 619-268-2400 

§t RCD Components, Inc., 520 E.lndustrial Pk. Dr. Manchester, NH 03103 
.. , .. ,.,',.,"', ... ",., .. , ............................... " ........... 603-669-0054 

tSchott Corp. 1000 Parkers Lk. Rd., Wayzata, MN 55391 ..... ", ........ 612-475-1173 
§tSFE Technologies, 1501 1st St, San Femando, CA 91340 .............. 818-365-9411 

t Sigma Electronics Inc. 10630 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
South American Development Corp., Rle. 00, RD. 413, Hyde Parl<, NY 12538 

... , .... , ....... , . :. , .. , , .... , .. , . , ................... , ... , ... " .. .. . .. 914-229-8886 
Stetco, Inc., 3344 Schierhom Ct, Franklin Pk., IL 60131 ,................ 312-671-4206 
Thermotech, Div. of FL Industries, Inc., 1203 S, 5th SI., Hopkins, MN 55343 

., ........ , ........... , ...... ,......................................... 612-933-9400 
tTorotron Corp., 519 South Fifth Ave., Mt. Vernon, NY 10550 .. , .......... 914-664-2050 

Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 76877 .......... ,. 915-372-6127 
tTrans American Transformer, 142 Peconic Ave. Medford, NY 11763 .... 516-654-1880 

Trinetics Inc. 55607 Currant Rd., Mishawaka, IN 46545-4899 ........... 219-259-8535 
§t Uniled Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2800 
tVanguard Electronics Co., 1460 W. 17ath St, Gardena, CA 90246 ....... 213-323-4100 

§tWest-cap Arizona, Sub. of SFE Technologies, 2201 East Elvira Road, Tucson, AZ. 85706 
... , ........ " ........ ' ........ , ................................ , .... ,' 602-294-2646 

Wirebenders, Inc. 2440 W. Mission Ln. Ste. 9,10, Phoenix, AZ. 85021 ... 602-861-1656 

Coils, pi Winding-1800 
§ Bell Inds., J. W. Miller Dlv., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 .••••.• ,............ A·II99,1201 
Multi Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 ............................................. A·2298 
t Plco ElectroniCS, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A-1271 
Renco Electronics, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;1-800-645-5828 ................................ A·1282,1284 
Wi!CO Corp., 6451 Saguaro Court,. Indianapolis, IN 48268, 317-293-9300 

.................................. , ......................... A·131a,1318 
t Associated Spring, Barnes Grp., 10 Main St, Bristo~ CT 06010 ....... ,.. 203-583-1331 
t Automatic Coil Corp. Sub, Designatronics, Inc., 3545 N.W. 71st SI., Dept E, Miami, FL 

33147" ........... "."., ................................... , ...... ,. 305-696-6660 
C W S, 17 Midlend Dr. Norwich, NY 13815 .......... " ................. 607-334-5366 
Dormeyer Inds., A F. Dormeyer Mig. Co. Inc., 3418 N. Milwaukee, Chicago, IL,60641 

.. ,., ..... , ... , ... , ..... ,." .......... , ..... , ............. , ............ 312-283-4000 
Electro Assemblies Corp. 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

.... , ..... " ..................... , .. ,.,', .... , .... , .................... 312-498-6520 
Genco Precision Corp., 247 Skidmore Road, Deer Parl<, NY 11729 ...... 516-242-3006 
High VoHage Technology Inc. 127 Hillcrest Ave.:P.o. Box 437, Yonkers, NY 10705 

....... , .. ' ................................ , .... ,' ... ', ... , .. , ......... 914-423-6636 
North Hills Electronics, 1 Alexander PI. Glen Cove, NY 11542 ...... , ... 516-671-5700 

§t RCD Components, Inc. 520 E Industrial Pk. Dr. Manchester, NH 03103 
.,., .. " .... , .... ,., .... , ... , .......................................... 603-669-0054 

t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086.......... 619-782-3342 

Coils, Relay-1800 
Douglas Rendall, a Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

.................................................................. B'1402 
Stsndex ElectroniCS, Stsndex International, 4538 Camberwell Rd., Cincinnati, OH 

45209, 513-871-3777 ............................................. A-1287 
Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

06071-G901, 609-589-7500 ........................................ B·I592 
American MagnetiCs, P,O. Box 49, Carterville, IL 62918 ........ , . . .. .. . .. 618-965-4838 
Andover, Inc. 310 North Earl Avenue, Lafayette, IN 47904 ,............. 317-447-1157 
Anro Elctm lnels. Ltd., 300 Wildcat ReI., Downsview, ON, qANADA M3J 2N5 

..... , .......... , ............ , .... , .................................... 416-661-2800 
Antex Electronics Corp., 16100 S. Figueroa St., Gardenl('cA 90248 ..... 213-532-3092 
Apollo Magnetics Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 

, ..... ,."." ..... , ............... , .... , .............................. 213-381-2500 
t AP'w. Co. Inc., 72 W. Main, Rockaway, NJ 07866 ............•......•... 201-627-0643 

Arstan Products Intemational Inc., 99 Jericho Tpke., Jericho, NY 11753 ..........•...... 
516-333-8100 

t Automatic Coil Corp., SUb. Designatronics, Inc., 3545 N.W. 71$1 St., Dept E, Miam\ FL 
33147 .......................... , ..... , ............... , ............... 305-696-6660 

Cardinal Control Co. 110 Kensington Rd, Kensington, CT 06037 ....... 203-828-6379 
t Computer Components, Inc. 629 Fifth Ave., Pelham, NY 10803 ......... 914-738-1611 

Coto Corporation, 55 DuPont Drive, Providence, RI 02907 .............. 401-943-2688 
Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 

43702-2,369 ..... , ........ , ..........•.....•.....• , ................. " 614-452-6973 
§DeHrol Controls, 2745 S. 19th St, Milwaukee, Wl53215 ................. 414-671-6800 
tDeYoung Manufacturing, Inc., 12920 N.E 125th Way, Kirf<land, WA 98034 

. , .................................. , .. .. . . .. .. . . .. .. .. .. .. .. . .. . .. .... 206-823-4798 
t Dia-Netics, Inc., 18823 Napa St, Northridge, CA 91324 .............. ,... 818-686-2616 
§.Electrical Windings, Inc., 2015 N, Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 

§t Electronic Coil Corp. Farmington Industrial Parl<, Farmington, CT 06032 

EI-Red MIg., 2800 W. Cullom Ave., Chicago. IL60618 ....•......... , .... 
Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 •........•........ 

t E-Tron Corporation, 30 Ethel Ad., Edison, NJ 08817 ....•........... , •.. 
The Five Star Co., 120 W, Main St, Plantsville, CT 06479 ...•..........• 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 . , ..•. 
Grand Transformers, 1500 Merion St, Grand Haven, MI 49417 '" , ...••. 

203-677-6731 
312-476-7300 
607-797-1263 
201-287-9039 
203-628-5561 
516-242-3006 
616-842-5430 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Coils, Rt!lay-1800 (Cont'd) 

GTE SUPPlY, GTE Communications Systems, 5225 Wiley Post Way, SaR Ll1keCity, UT 
84116,;, .. , .. """"""", .... , ........ ' ........... , .. , .... , ..... ,.. Boo-433-4837 

High VoHage Technology Inc, 127 Hiilcrest Ave.:P.O. Box 437, YOnkers, NY 10705 
....... "" ............ " ... , .......... : .......................... ,.,.... 914-423-6636 

INRESCO, Inc, 654 Ocean Road, pt Pleasan~ NJ OB742 , ........ ,..... 201-692-5881 
§t Jaico. Products, Jaidinger Mig. Co, Inc" 1921 W. Hubbard St, Chicago, IL 60622 

... "' .............. , .................. ,., .. , .. , .. , ........... ,., ...... 312-421-1090 
Kappa Networks, Inc, 1443 PinewOOd St, Rahway, NJ 07065 ....•.... ,.,201-396-9400; 

1 -B00-223-0603 
Kearney IWafJash Electricai Components, 1375 Swan Str~ Huntington, IN 46750 

............................ , ...................... , ................ ". 219-356-8300 
Liberty Controls, 500 Brookforest Ave, Shorewood, IL 60435 .......... ,. BI5-725-2241 
Une Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-659-3573; 

1 -BOO-331 -1137 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704 

.... , .. , ..... , .... , ... ,., .... , , ........... , ... ; ........ , , .. ,' ,.,", ... , 516-5B7-0510 
Oeco Corp., 4607 8.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 0888 1 
.,. ,. "',.,"""", .. ,"', .. ,',., .. ,', .... " .......... " ... ,', .. ,', .. , 201-B26-47oo 

Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave., Chicago, IL 60612 
" .. ,", .. , ...... " ... " ..... , ...... , ..... " ...... , .... " .... " .. ,",., 312-67()'0150 

Relay Service Co., i 300 N. Pulaski Rd, Chicago, IL 60651 ,., ........ ,., 312-252-2700 
Renco Electronics, Inc., 60 Jelryn Blvd., E~ Deer PI<., NY 1 1729 .,",.,' 516-586-5566; 

• 1 -BOo-645-5B2B 
tSFE Technologies, 15011st St, San Fernando, CA 91340 .............. 819-365-9411 
§Shokai Far East, Ltd, 2BO North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
t Trans American Transformer, 1 42 Peconic Ave., Medlord, NY 1 1763 .... 516-654-1 BOO 

Trinatics Inc.. 55807 Currant Rd., Mishawaka, IN 46545-4899 """"'" 219-259-8535 
Vanguard Relay Corp, 333 Strawberry Field Rd., Warwick, RI 02B86 .. ,. 401 -732-0700 
Won Tronics, Apollo Magnatics Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 

................ " ........................................... , ......... 213-3BI-2500 

COils, RF-1800 
t Automatic Coil Corp" Sub, Designatronics, Inc., 3545 N.W, 71st St, Dept E, 

Miami, FL 33147,305-696-6660 "", .. ,.............................. A.1194 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825,213-537-5200 ••..•••••••••••••••• A·1199-1203 
BH Electronics, Inc., 12219 Wood Lie. Dr., Burnsville, MN 55337, 612-894-9590 

"''''''''''''''''''''''''""'""'''''""'''''''''''' A·1206-1207,2196-2199 
Caddell-Bums Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

............ "" ............ "" ..... :...... A·1208-1216,1218-1219,1221-1222 
t Caddell Coil Corp., 35M Main St, Poultney, VT 05764, 802-287-4055 •••• A.1223 

COilcratt, 1102 Silver Lake Rd., Cary, IL 60013, 312-639-2361 •••••• A.1225-1230 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57076, 

605-665-9301 .••••••••••••••••••••••••••••••• A.1232-1233,I235,1238-1239 
§t Deleva" Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652,3600 ................ "" ••• ""........................ A.1241-1242 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

••••••••••••••••••••••.•••.••••••.•..•.•••••••••••••••••••••••••• A·1244 
§t Gowanda Electronics Corp., 1 Induatrial Pl., Gowanda, NY 14070, 716-532-2234' 

............. ' ............................................... : • ... A·1245 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-G012 

................................ "."" .•• " ....................... A·2239 
Microtran Co. Inc., .145 E. Mineola Ave., P. O. Box 236, Valley ~m, NY 11582, 

516-561-6050 .......................................... A.I246,2280-2281 
Multi Products Intemational, 218 UHle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 •••••••••••••••••••••••••••••••••••••.••••••• A.2298 
North Hills Electronics, 1 Alexander PL, Glen Cove, NY 11542, 516-671-5700 

•••••••••••••••••••••••••••••••••••••••••••••••••••••• ' •••.••••••• A·1247 
§t Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 

803-393-5421 ••••••••••••••••••••••••••••• A.1248-1249,1251-1266, B.l019 
Oxley, Inc., 25 Business Pie. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 

••.••••••••.••••.•••••••••••••.••••••• :.......................... A·1677 
t PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892-G761 

•..•••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• A·1610 
t Pico ElectrOnics, Inc., 453 North MacQueaten Pkwy.r Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ••••••.•.••••••••.••••••••••••••••••••• A.1271 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 

............................................................. A.1277,I279 
Prem Magnetics, Inc., 3521 N. Chapel Hili Rei., McHenry, IL 60050, 815-385-2700 

...... ; .......................................................... A·2365 
§t RCD Components, Inc., 520 E. Induatrlal Pie. Dr., Manchester, NH 03103, 

603-669-G054 .................................................... A.2011 
Renco Electronics, Inc., 60 Jefryn Blvd., East, Deer Pie., NY 11729, 

516-586-5566;1-800-645-5828 ..................................... A.1282 
§ Sprague-Goodman Elctrns., Inc., 134 Fulton Ave., Garden City Pie., NY 11040, 

516-746-1385 .................................................... A.1175 
Standex ElectroniCS, StJndex International, 4538 Camberwell Rd., Cincinnati, OH 

45209,513-871-3777 ............................................. A.I287 
Talema ElectroniC, Inc., 301 N. Highway 63, .Rolla, MO 65401, 314-364-GBB2 

................................................................. Ao2390 
TDK Corporation, Electronic Components & Material, 13-1, lIIihonbaahi, 1-Chome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 •••••••• ".............. A.I294 
Toklri America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 

• •• • • • • • • • •• • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • A·I295,I700 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect .. IL 60056, 312-297-G070 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·I296 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

.................................................. A·I300-1301,1303-1307 
§ Vitae Electronic Corporation, 1525A East Acequia, Visalia, CA .93291, 

209-739-1077 .................................................... A.2439 
Wilco Corp., 6451 Saguaro Court, IndianapoDs, IN 46268, 317-293-9300 •••••• 

A·1317 
t AlE MagnetiCs, Div. of Vem~ron, 701 Murfreesboro Rd, Nashville, TN 37210. 

...................... ' .................. : .............................. 615-244-9024 

PRODUCT INDEX & DIRECTORY 

Anro Elctrn. lnds. Ltd .• 300 Wildcat Rei, Downsview, ON, CANAOA M3J 2N5 
....................................................................... 416-661-2600 

Apollo MagnetiCS Corp, 2720 W. Beverly Blvd, Los Angeles, CA 90057 
................. : ........ , ............................................ 213-381-2500 

Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 .•............... 
516-333-Bloo 

§ Atlantic Magnetics, Inc" 1441 SW. 30th Ave., Pompano Beach, FL 33069 

Bey Electric, Inc., 362 Main St, Box 548, Uncoln Park, NJ 07035 ....... ' 
§ Ceramic Magnetics, Inc., B7 Fairfield Rd., Fairfield, NJ 07006 ........... . 
t Coil-Q Corp; 340 Bronxville Rd, Bronxville, NY 10708 .... , ............ . 

Cord Electronics, Inc.. .177 Cantiague Rock Rd, Westbury, NY 1 1590 .. . 
t Cramer Coil & Transformer Co., Inc., 401 Progress Dr., Saukville, WI 53080 

305-979-7920 
201 -694-5000 
201-227-4222 
914-337-4775 
516-935-3640 

....................................................................... 414-284-9425 
tDeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 98034 

t D~~ o;,;,ig~, 'I~;: 1 00 'Ei';';';~i;'; 'p~~ ~~~~. MO 64012 . : : : : : : : : : : : : 
§ Dyma Engineering, Box 1535, Los Lunas, NM 67031 , ...... : ...•....... 
t Electro Assemblies Corp, 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

206-823-4798 
616-331-4911 
505-865-6700 

· . .. . . .. .. . . . . .. . . . . . .. . . . . .. . .. . . . . . . . . .. . . . .. .. . .. . .. . .. . .. .. . . . . . .. . 312-498-6520 
Elma Engineering, 1066 E. Meadow Circle, Palo AHo, CA 94303 . . . . . . . . . 415-494-7303 
EI-Rad Mfg., 2800 W. Cullom Ave., Chicago,lL 6061B .•................. 312-476-7300 

§ Ferroxcube,Amperex Electronic Corp, 5083 Kinge Hwy, Saugerties, NY 12477 
.. . .. .. . . . . . .. . . .. . .. . .. . . .. ... .. . .. . .. . .•. .. . . . ... . .. ... . . . . . . . . . . . . .. 914-246-2811 

tFil-Coil Company, Inc, BOO Axinn Ave, Garden City, NY 11530 .......... 516:228-9445 
Freed Transformer, 1716 Weirfield St, RidgewOOd, NY 11385 ........... 212-386-1300 

§ Fronlier Electronics, 63 1 1 DeSoto Ave.,. Sle. K, WOOdland Hills, CA 91367 
· ...............................• , ........ , . . . . • . . . . . . . . . . . . . . . . . . . . . . . 818-888-6242 

§GC-Thorsen, lBOl Morgan St, P.O. Box 1209, RQl:kford, IL 61105-1209 
.............................................................•. ,....... BI5-968-9661 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ..•... 516-242-3006 
§Hammond Manufacturing Co., 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 

Hughes Aircraft Co., Microelclrns. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 
.... , .................................................................. 714-752-3900 

§t Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891·2572 
§t Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, AZ 65621 ... 602-287-5651 

Kappa Networks, Inc., 1443 PinewOOd St, Rahway, NJ 07065 ............ 201-396-9400; 
1 -8O().223-0603 

Lenco Elctrns., Inc., 1330 Belden St, McHenry,IL 60050 ........ , ... , ... 815-344-2900 
t Lenox-Fugle Electronics, 100 Sylvania PI, 8. Plainfield, NJ 07080 ....... 201 ·756-1 1 64 
tLepe~ 50 Heartland Blvd, EdgewOOd, NY 11717 .... , ................... 516-5B6-33OO 
t Magnelic Component Engineering, Inc., 1 1379 Playa Str~ CUlver City, CA 90230 

.. .. . . . .. . .. . .• . . . . .. . . . . . . .. ... .. ..• . . . . .. .. .. . .•. .. . ....•.. .. . . . .. . .. 213-398-4761 
t Magnetlco Inc., 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 
§ Millen Components, Electronic Instr. & SpeciaHy Corp., 42 Pleasant St, Stoneham, MA 

02160 ...................................... , ......................... 617-436-6951 
§ M~sumi Elec. Co, Ltd.,8-2, &Choma, Kokuryo, Chofu-City, Tokyo, JAPAN. . .. 469-5333 

Penn-Tran Corp., Box 1321, Rle. 144N, Wingate, PA1B880 ............. 814-355-1521 
Philips Electronics LId., Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. MIB lM8 ...................................................... 416-292-5161 
tRaytheon Co., Microwave & Power Tube Div, 190 Willow St, Waltham, MA 02154 

· ...... , ........ , . , ....................•... " .. . .. . .. . . .. .... . .. . . .. ... 617-899-8400 
tRFI Corporalion, 100 E. Pine Aire Dr., Bay Shore, NY 11706 ............ 516-231-6400 

Rutherford Research, Box 249, Ruthertord, NJ 07070 ................... 201-933-2091 
§tSFE Technologies, 1501 1st St, San Fernando, CA 91340 .............. 618-365-9411 

t Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ..•..•........•.. 
, 516-466-0911 

§Shokai Far E~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
South American Development Corp, Rle. 90, R.D. 413, Hyde Park, NY 12538 

........................... , .....................•.................. ,.. 914-229-8866 
Slantord Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

...................................................... , ................ 408-988-0700 
§Stetco, Inc., 3344 Schierhorn Ct, Franklin PI<., IL 60131 ................. 312-671-4208 

Taiyo Yuden (USA) Inc., 714 W. Algonquin Rd., Arfington Heights, IL 60005-4493 
................................. , ........................... , ......... 312-384-6104 

Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518 
· .....•..•.....................•..•...............•.......... , . . . . . .. .. 213-636-1790 

§ Tagal Scientific,lnc.. Box 5905, Concord, CA 94524..................... 415-827-1054 
Texas Transformer Corp., P.O. Box 220, Plane, TX 75074 ............... 214-424-1581 

tThinco Div, Hull Corp., Davisville Rd, Hatboro, PA 19040 ............... 215-672-7800 
Torad Coil Co., Inc., 283 Linden Rei, Wayne, NJ 07470 .................. 201-835-6195 

tTrans American Transformer, 142 Peconic Ave., Medlord, NY 11763 .... 516-654-1880 
§t Un"ed Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08665 .......•..•......................•.........•... 201 -454-2600 
§tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248 ....... 213-323-4100 
§t West-cap Arizona, Sub. of SFE Technologies, 2201 East Elvira Road, Tucson, AZ 65706 

........................ , .............. , ............................... 602-294-2646 
t Wirebenders, Inc.,2440 W. Mission Ln., Sle. 9,10, Phoenix, AZ 85021 ... 602-861-1B56 

Won Tronics, Apollo Magnatics Corp., 2720 W. Beverly BlVd., Los Angeles, CA 90057 
...............................•. ,..................................... 213-381-2500 

§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33576 ................• 813-371-4242 
§t lambre Co,lnc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Coils, Saturable Reactor-1800 
Caddell-Bums Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

••••••••••••••••••.••••••.•••••••••••••••••••••••• A·1208-1209,1212,1213 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57076, 

605-665-9301 .................................................... A·1239 
Electrornech, Inc., 528 Elm street, Keamy, NJ 07032, 201-897-G950 ••••• A·2214 

t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
........................................................ ; ........ A·I244 

Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 
• •••••••.••••••.••••••••••• ; ••••••••••••••••••••••••••••••••••••• A·1245 

Magnetek Corp., 1315 Red Deer Dr., B!)Ulder, CO 80301-4696, 303-442-6700 
.. ............... , ................................................ A-2250 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .................................................... A.1246 

Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .................................................... B.l019 

tOram High VoHage, P.O. Box 1176, Dayton, TX 77535, 409-258-5553 •... 001859 
Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

................................................................. A·2365 
Standex Electronics, Standex International, 4538 Camberwell Rd., Cincinnati, OH 

45209, 513-871-3777 ............................................. A-1287 
Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401, 314-364"()882 

................................ : .•...•..•.•..•.•.•...••.•.••..•• A·2390 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-l1020 

· . • . . • . . . • . . . . . . . . • • • • . • . • . . . . . . . . • . . . . . . . . • . . • . • • • . • .. • . • .• A·1295,1700 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

................................................................. A·13OO 
§t Unned Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A.2429 
§ Able Power and Engineering Inc., 1222 N. Detta St, S. San Gabriel, CA 91770 

..................................... 818-571-6260 
AlE Magnetics, Div. 01 Vern~ron, 701 Murfreesboro Rd, Nashville, TN 37210 

.. .. .. .. . .. .. .. .... ............. . .. .. .. .. ... .. .... .. 615-244-9024 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . . . . . .. . . . . . . . .. 618-985-4838 
Anro Elctm. Inds. Ltd, 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 

..................................... 416-661-2600 
t Atlas Engineering Corp. 10 Cheney Sl, Dorchester, MA 02121 .......... 617-445-7100 

§t Aydin Radar & EW Division, Div. 01 Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ............................................... 408-629-1100 

Bey Electric, tnc., 362 Main St, Box 548, Lincoln Pari<, NJ 07035 ........ 201-694-5000 
t Bicron Electronics, 100 Barlow Street Canaan, CT 06018 ............... 203-824-5125 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

Cross Electronics, 100 Commonweatth Dr., Warrendale, PA 15086 . 412-776-1591 
t Del Elctrns. Corp., 250 E Sandlord Blvd, Ml Vernon, NY 10550 ......... 914-699-2000 
t Dietz Design, Inc., 100 Electronics Pkwy., Betton, MO 64012 ........ 816-331-4911 
§ Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60839 ....... 312-235-3360 
t Electracom Industries, 1105 N. Ironwood Dr. S. Bend, IN 46615 ......... 219-232-2743 

Electrocube, 1710 So. Del Mar Ave. San Gabriel, CA 91776 ............ 818-573-3300 
t Electronic Translormer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Dr., Goleta, CA 93117 ................. 805-964-0751 
Elma Engineering 1066 E Meadow Circle, Palo Mo, CA 94303 . . . . . . . .. 415-494-7303 

t Freed Transformer, 1718 Weirfield Sl, Ridgewood, NY 11385 ........... 212-386-1300 
Genco Precision Corp., 247 Skidmore Road, Deer Pari<, NY 11729 . 516-242-3006 
Genisco Technology Corp., Fitters Div., 18435 Susana Rd, Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
Hipolronics Inc. P.O. Drawer A, Brewster, NY 10509 ................ 914-279-8091 

t Hisonic, Inc., 249 N. Troost P.O. Box 1130, Olathe, KS 66061 ....... 913-782-0012 
Hitran Corp., Agel<, 362 Highway 31, Flemington,'NJ 08822-9301 ... 201-782-5525 

tlndustrial Control Co. 3100 Pineda Ave., Rockledge, FL 32955 .......... 305-259-7105 
KGS Electronics, Inc. 2029 N. Lincoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
LiEPCO/Leonard Elec. Prods., 85 Industrial Dr. Brownsville, TX 78521 .. 512-546-1625 
Mag-Con, 1626 Tenace Dr., Sl Paul, MN 55113 ........................ 612-633-8820 

t Northlake Engineering, Inc., 999 An~a Ave. Antioch, IL 60002 ........... 312-395-5710 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
Deco Corp., 4607 SE International Way, Milwaukie, OR 97222 ......... 503-659-7932 

tOsborne Transformer, 19636 Derby Sl, Detroit MI48203 ............... 313-368-4136 
Penn-Tran Corp. Box 1321, Ale. 144N, Wingate, PA 16880 ............. 814-355-1521 

t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861 
....................................................................... 201-826-4700 

Renco Electronics, Inc., 60 Jefryn Blvd, East, Deer Pk., NY 11729 ........ 516-586-5566; 
1-800-645-5828 

Alron Corp. 7324 Lawndale, SkOkie, IL 60076 ....... ........... 312-679-7180 
t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 713-933-4700 

Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 . . 61 9-782-3342 
t Sterling Transformer Corp. 510 Driggs Ave., Brooklyn, NY 11211 718-782-4200 

Torad Coil Co. Inc., 283 Linden Ad., Wayne, NJ 07470 .................. 201-835-6195 
Torelco, Inc. 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 201-374-8641 

tTorotron Corp., 519 South Fifth Ave. Ml Vernon, NY 10550 ............. 914-664-2050 
tTorwico Elctms.lnc. 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
tVoHarnpere Corp. 146 Horton Ave., Lynbrook, NY 11563 ................ 516-887-9443 

Walker Power, Inc., Walker Magnetics Group, lOB Mill st, Warner, NH 03278 
· . . . . . . . . .. . . . . . . . .. .. . . . . . . . . .. . . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . . . . . . . .. 603-456-3111 

tWayne Transformer Co., Inc., 666 Pacific Sl, Brooklyn, NY 11217 ....... 718-783-9007 
§Zarnbre Co. Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Coils, Shielded-1800 
§t Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 •••.•••..••••.• A.1202-1203,1205 
Caddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

•••.••••.•.••••..••••••.••.•••.•.••••••.••••••••.• A·1208-1209,1217-1222 
§t Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... A.1233,1238 
§t Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 ............................................... A.1241-1243 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

....................................... , ......................... A·1244 
§t Gowanda Electronics Corp., 1 Industrial PL, Gowanda, NY 14070, 716-532-2234 

................................................................. A·1245 
tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 

................................................................. A·2239 
North Hills ElectroniCS, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

................................................................. A·1247 
§tNytronics Components Grp., Inc., 700 Orange St, Darling.on, SC 29532, 

803-393-5421 ••••••••••••.•••••••••••••••• A.1248,1251-1257,1266, a.1019 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt: Vernon, NY 10552, 

914-699-5514;800-431-1064 .................................. A.1271-1275 

Coils, Solenoid-1800 

t Piconlcs, 26 Cummings Road, Tyngsboro, MA 01878, 617-649-7501 ••••• A.l277 
Prem Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050,815-385-2700 

.................................................................. A·2365 
§t RCD Components, Inc., 520 E. Industrial PI!. Dr., Manch_, NH 03103, 

603-669-0054 ......................... ,.......................... A.2011 
Renco ElectroniCS, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;l-l100-645-5828 ••••••••••••••••••••••••• ,...... A.1282-1283 
t Standex Electronics, Standex International, 4538 Camberwell Rd., Cincinnati, OH 

45209, 513-l171-3777 ............................................. A·1287 
Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401, 314-364~2 

................................................................. A·2390 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 

213-638-1790 •••••••.•.••••••••••••••• A·1291,l293,l695,2395-2396,Ool983 
mK Corporation, Electronic Components & Material, 13-1, Nlhonbaahl, 1-Chome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 ••.••••••••••••••••••••• A·l294 
§ Toko America, Inc., 1250 Feehanville Dr., MI. Proapect .. IL 60056, 312-297-0070 

................................................................. A-1296 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

................................................................. A·13OO 
§t Unned Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 ••••••..••••••••••••••••• A.2428-2429 
Wilco Corp., 6451 Saguaro Court, IndianapoliS, IN 46288, 317-293-9300 •••••• 

A·1316 
Anro Elctm. Inds. Ltd., 300 Wildcat Rd, Downsview, ON, CANADA M3J 2N5 

....................................................................... 411>-661-2600 
t Automatic Coil Corp., Sub. Designatronics, Inc. 3545 N.W. 71 st st, Dept E, Miam\ FL 

33147 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-696-6880 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
t Bicron Electronics, 100 Barlow Street Canaan, CT 06018 ............... 203-824-5125 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

Coil-Q Corp., 340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
Cord ElectroniCs, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co., Inc. 401 Progress Dr., Saukville, WI 53080 
· . . . . . . . .. . . . . .. . . . . . . . . . .. . .. . . . . . . .. .. .. . .. . .. .. . . . . .. . . . .. .. . . . . .. .. 414-284-9425 

tDietz DeSign, Inc., 100 Electronics Pkwy. BeHon, MO 64012 ............ 816-331-4911 
§ Electrical Windings, Inc. 2015 N. Kolmar Ave., Chicago, IL 80639 ....... 312-235-3360 
tElectronic Transformer Corp .• P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Elma Engineering. 1066 E Meadow Circle, Palo AHo, CA 94303 . . . . . . . .. 415-494-7303 
§ Frontier ElectroniCs, 6311 DeSoto Ave. Ste. K. Woodland Hills, CA 91367 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 818-888-6242 
Genco Precision Corp. 247 Skidmore Road, Deer Pari<, NY 11729 ...... 516-242-3006 
Hnran Corp., Agel<, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-552.5 

§t Inductive Prods., Inc., 11733 Marken Dr. Garden Grove, CA 92641 ...... 714-891-2572 
§t JB Electronic Transformers, 2300 W. ArmHage Ave., Chicago, IL 60647 ................• 

312-342-0Q80 
§t Jeffers Electronics, Grand Plaza, 945 Grand Ave., Nogales, I\Z. 85621 '" 602-287-5851 

Kappa Networks, Inc. 1443 Pinewood st, Rahway, NJ 07065 ....•.....•. 201-396-9400; 
1-800-223-0603 

tLenox-Fugle Electronics, 100 Sylvania PI. S. Plainfield, NJ 07080 ....... 201-756-1164 
tMagneticolnc., 182 Morris Ave., Hottsville, NY 11742 ................... 516-654-1166 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
tPower Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861 

......................................................................• 201-826-4700 
§tSFETechnologies, 15011stSl,SanFernando,CA91340 .............. 818-365-9411 

tSigma Electronics Inc., 10830 Kinghursl Dr. Houston, TX 77099 ........ 713-933-4700 
t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 . . . . . . . . .. 619-782-3342 

South American Development Corp. Ale. 00, A.D. 413, Hyde Park, NY 12538 
· ................................................................... '" 914-229-8866 

Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1681 
Torad Coil Co., Inc. 283 Linden Rd., Wayne, NJ 07470 .................. 201-835-6195 

tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

§tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248 ....... 213-323-4100 
§ VHec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291 ... 209-739-1077 

§t West-Cap Arizona, SUb. of SFE Technologies, 2201 East Elvira Road, Tucson, I\Z. 85706 
· . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . .. . . . .. . . . . .. .. .. . . .. . .. .. . . .. . . .. 602-294-2646 

Coils, Solenoid-1800 
§ Dale Electronics,lnc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665·9301 .................................................... A·1239 
§ DeRroI Controls, 2745 S. 19th St, Milwaukee, WI 53215, 414-671-6800 

............................................................ Bo1614,1617 
§t Dormeyer Inds., A. F. Dormeyer MIg. Co., Inc., 3418 No Milwaukee, Chicago, IL 

60641, 312-283-4000 ........................................ B·1619-1621 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 08379, 203-599-2075 

................................................................. B·1402 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997..()950 ••••• A·2214 

t ESC Electronics Corp., 534 Bargen Blvd., Palisades PI!., NJ 07650, 201-947''()400 
................................................................. A·1558 

Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14070, 716-532-2234 
.................. ~ ....... , ..................................... , A·1245 

Uberty Controls, 500 Brooklorest Ave., Shorewood, IL 60435,815-725-2241 
................................................................. B01626 

Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
•••.••••••• , ••••• , .•••.•.•••••••••••••••••••••••••••••••••••••••• A·2250 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••• •• A·1277 
Renco Electronics, Inc., 60 Jefryn Blvd., East, Deer Pk.,NY 11729, 

516-586-5566;1-800-645-5828 ••••••••••••••••••••••••••••••••••••• A·1282 
Ajax Magnethermic Corp. 1745 Overland Ave., N.E, Warren, OH 44482 

· . . . . . . .. . . .. .. . . .. .. . .. . . ... . . . .. . . . .. . . .. . .. . . .. .. . . .. . .. . . . . .. .•. ... 216-372-8511 
Albar, Inc., 19013 36th Ave. W. Lynnwood, WA 98036 .................. 208-771-4006 

§ Allen Co., Inc., Robert G. 7267 Coldwater Canyon, N. Hollywood, CA 91605 
........................................................ 818-765-8300;8D0-423-3186 

American Magnetics, P.O. Box49, Carterville, IL 62918.................. 618-985-4838 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



COils,Solenoid-1800 (Cont'd) 
American Magrtetics, P.O. Box 2509, Oak Ridge. TN 37831"2509 ....... 615-482-1056 
Andover,lnc.. 310 North Earl Avenue, Lafayette, IN 47904 ............•. 317-447-1157 
Anro Elctm. Inds. Ltd., 300 Wildcat Ad, Downsview, ON, CANADA M3J 2N5 

....•....... , ........................................................... 416-661-2600 
Apollo Magnetics Corp.. 2720 W. Beverly Blvd, los Angeles, CA 90057 

....................................................................... 213-38H500 
t A.P.W. Co, Inc.. 72 W. Main. Rockaway, NJ 07866 ..•... 0.0 ••• 0.00 ••• 0 •• 0; 201-627-0643 

Arstan Products Internalionallnc, 99 Jericho Tpke.. Jericho, NY 11753 .. 0.0 •••••••••••• 

51 ~333-81 00 
§ Atlantic Magnetics, Inc.. 1441 SoW. 30th Ave., Pompano Beach. Fl 33089 

.0.. .. .. . . ... .. ... ..... . ... .. . .. .. ... . . . . . . .. . . . . .. ..... .. . .. . .. ... .... 305-979-7920 
t Automatic Coil Corp.. Sub. Designatronics, Inc, 3545 N.W. 71st St. Dept. E. Miami, Fl 

33147 ................................................................ 305-6~660 
§t Aydin Radar & EW Division, Div. of Aydin CorpQration; 32 Great Oaks Boulevard, San 

Jose. CA 95119-1371 ................................................ 406-629-1100 
t Bicron Electronics, 100 Barlow Street. Canaan, CT 06018 ., . . . . . . . . • . . .. 203-82~5125 

Cardinal Control Co., 110 Kensington Rd., Kensington. CT 06037 ....... 203-82~79 
tComponent Specialties Corp, 9143 E. La Rosa Or, Temple City, CA 91780 

...................................................................... , 213-283-0015 
tComputer Components, Inc, 629 Fifth Ave., Pelham. NY 10603 ......... 91~738-1611 

Cryomagnetics. Inc., 739 Emory Valley Rd., Oak Ridge. TN 37830 . . . .. .. 615-482-9551 
Custom Bobbin Windings. A & K Corporation, P.O. Box 2369, Zanesville, OH ' 

43702-2369 .......................................................... 61~2-6973 
tOeYoung Manufacturing. Inc.. 12920 N.E. 125lh Way, Kirkland, WA 98034 

....................................................................... ~823-4798 
tOia-Netics, Inc.. 18823 Napa St, Northridge, CA 91324 .................. 81~~2616 
t Dietz Design, Inc.. 100 Electronics Pkwy, Bellon. MO 64012 ............ 81~331-4911 
§ Electrical Windings. Inc., 2015 N. Kolmar Ave, Chicago. IL 60639 ....... 312-235-3360 

Electro Assemblies Corp.. 425 Huehl Rd., Bldg. 17, Northbrook, Il 60062 
...................................................................... , 312-498-6520 

Electrocom Industries, 1105 N.lronwood Or, S. Bend, IN 46615 ......... 219-232-2743 
§t Electronic Coil Corp., Farmington Industrial Park, Farmington. CT 06032 

.........................•.............•..................•............ 203-677-6731 
t Electronic Transformer Corp., P.O. Box 188, Totowa. NJ 07511 ......... 201-942-2222 

Elma Engineering, 1066 E. Meadow Circle, Palo AHo, CA 94303 . . . . . . . .. 415-494-7303 
Endicott Coi~ 24 Charlotte St, BinghSmton, NY 13905 .................. 607-797-1263 
The Five Star Co, 120 W. Main St, Planisville, CT 06479 •...........•.. 203-628-5561 
Genco Precision Corp, 247 Skidmore Road, Dear Park, NY 11729 ...... 51~242-'3006 

tGenisco Technology Corp.. FiHers Div., 18435 Susana Rd., Rancho Dominguez. CA 
90221 ................................................................ 213-537-4750 

Grand Transformers. 1500 Marion St, Grand Haven. MI49417 .......... 616-842-5430 
§ ITT General Controls Div, Inti. Telephone & Telegraph Corp, 801 Allen Ave., Glendale, 

CA 91201 ................... 0........................................ 213-842-6131 
§t Jaico Products, Jaidinger MIg. Co, Inc., 1921 W. Hubbard St, Chicago, Il 60622 

............................................................... : ....... 312-421-1090 
t KappaNe1works, Inc., 1443 Pinewood SI., Rahway, NJ 07065 ............ 201-39~9400; 

1-800-223-Q603 
Keamey/Wabash Electrical Components, 1375 Swan Street. Huntington,lN 46750 

.........................•........................•...........••....... 21~56-8300 
lOJ Incorporated, 2200 Stephenson Hwy, P.O. Box 219, Troy, M148099-0219 

....................................................................... 313-528-2202 
line Electric Products, 122 Naubuc Ave., Glastonbury, CT 06033 ........ 203-65~573; 

1-8QO.33,.,137 
tUsk, G. W, Co., 2 Soulh St, Clifton Springs. NY 14432 .................. 315-462-2611 
Mag-Con, 1626 Terrace Or, St Paul, MN 55113 ........................ 612-633-8820 

t Magnetico Inc.. 182 Morris Ave, HoHsville, NY 11742 ................... 516-654-1166 
Magnos 6 Old School House Rd., Harvard, MA 01451 .................. 617-456-8880 
Min~Magnetics Co., Inc, 1100 FuHon Piece, Fremont CA 94539 ........ 415-490-7500 

§ Namco Controls, An Acm&-Cleveland eo.. 7567 Tyler Blvd, Mentor, OH 44060 
.. .. . .. . .. .. . .. .. . . .. . . . .. . .. . . . . . . . .. .. . .. . .. . .. . . . . ... .............. 21 ~946-9900 

t Northlake Engineering, Inc., 999 Anija Ave., Antioch, Il 80002 ........... 312-395-5710 
Deco Corp.. 4607 S.E.lnternationai Way, Milwaukie, OR 97222 ......... 503-659-7932 

tPCA Electronics, 16799 Schoenbom SI., Sepulveda. CA 91343 ......... 818-892-0761 
Permaluster,Inc, 1844 N. Keystone SI., Burbank, CA 91504 .............. 213-849-4543; 

213-849-6454 
tSFETechnologies,15011st SI., San Femando, CA 91340 .............. 818-365-9411 
§ Shokai Far East lid, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
tSR Engineering. BWIIP Internationa~ Inc.. 13961 Nautilus Or, Dept. E. Garden Grove, CA 

92643 .. . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-554-4200 
Stangenes Industries, Inc., 1052 E.asl Meadow Circle, Palo Mo, CA 94303 

. .. . . . . .. . . . . . . . . .. . .. . .. . . . .. .. .. . . . .. . . . . . . . . . .. . .. ... . .... :........ 415-493-0814 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Trinetics Inc., 55807 Currant Rd., Mishawaka. IN 46545-4899 ........... 219-259-8535 
Vanguard Relay Corp, 333 Strawberry Field Rd, Warwick, RI 02886 .... 401-732-0700 

§ Vijec Electronic Corporation. 1525A East Acequia. Visalia. CA 93291 ... 209-739-1077 
Walker Scientilic. Rockdale St. Worcester, MA 01606 .... 617-852-3674;617-853-3232 

tWayne Transformer Co, Inc., 666 Pacific St. Brooklyn, NY 11217 ....... 718-783-9007 
Won Tronics, Apollo Magnetics Corp.. 2720 W. Beverly Blvd., los Angeles CA 90057 

....................................................................... 213-381-2500 

Coils, Switching, Power-1800 
Microtran Co. Inc., 145 E. Mineola Ave., .P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .................... , ........................... , A.2280-2281 

Coils, Telephone-1800 
BH ElectroniCS, Inc., 12219 Wood lk. Dr., Bumsvjlle, MN 55337, 612-894-9590 

•••••••••••••••••••.••••••••. , •••••.••.••••••••••.•••• ,. A·1207,2198-2199 
§t Dabum Electronics & Cable Corp., 70 Oak St., Norwood, NJ 07648, 201-788-5400 

................................................................. C·l838 
§ Dale Electronics, Inc., Yankton DIv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ................................. __ • • • .. • • • • • • • • • • •• A.1239 
§tMicrotran Co. Inc., 145 E. Mineola Ave., P. O. Box. 236, Valley Stream, NY 11582, 

.516-561-6050 .......................................... A.1246,2292-2294 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... A.2318 

PRODUCT INDEX & DIRECTORY 

t PIco Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 ....................................... A·1271 

Pram MagnetIics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
................ ,...................................... A·2359,2361,2365 

RCD Components, Inc., 520 E. Industrial I"k. Dr., Manchester, NH 03103, 
603-669-0054 ..................................................... A.2011 

Renco Electronics, Inc., 60 Jelryn Blvd., East, Deer Pk., NY 11729, 
51~58~5566;1-800-645-5828 ..................................... A·1282 

Tamura Corporation of America, 1150 Dominguez St., Carson, CA 90746-3518, 
213-638-1790 ............................................... A.1291,l895 

§ Toko America, Inc., 1250 Feehanville Dr., rlIt. Prospect .. IL 60056, 312-29NJ070 
................................................................. A·1296 

t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-8314 
••••••••••••••• : •••.•••••.•••.••••••••••••••••••.••••••.•.••••••. A·l300 

§ Vitec EIec1ronlc Corporation, 1525A East Acequia, V'lS8lia, CA 93291, 
209-739-1077 ........ ....................................... A.2435-2437 

§ Able Power and Engineering Inc., 1222 N. DeHa st, S. San Gabrie~ CA 91770 
....................................................................... 818-571-6260 

AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Rd, Nashville, TN 37210 
. . .. . . . . .. . . . . . .. . .. .. . .. ... . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . .. ... 615-244-9024 

Anro Elctrn. Inds. lid, 300 WildCat Rd, Downsview, ON, CANADA M3J 2N5 
....................................................................... 416-661-2600 

Apollo Magnetics Corp.. 2720 W. Beverly Blvd, Los Angeles, CA 90057 
....................................................................... 213-381-2500 

t A.P.W. Co., Inc., 72 W. Main, Rockaway, NJ 07866 ....................... 201-627-0643 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 ................ . 

516-333-8100 
tBoums Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
CoiI-Q Corp., 340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
Cord Electronics, Inc, 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 

t DeYoung Manufecturing. Inc, 12920 N.E. 125th Way, Kirkland, WA 98034 
....................................................................... 2~823-4798 

t Dia-Netics, Inc., 18823 Napa SI., Northridge. CA 91324.................. 818-886-2616 
Electrocom Industries, 1105 N. Ironwood Or., S. Bend, IN 46615 .. . . . . . .. 219-232-2743 

§ Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 
.. . . . . . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . •. . . . . . .. . . . . . .. 203-677-6731 

tElectronic Transformer Corp., P.O. Box 188, Totowa. NJ 07511 ......... 201-942-2222 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford SI., E. Bridgewater, MA 02333 

.. . . . . . .. . .. . . . . . . . . .. . . . . . . . . .. . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .. 508-378-5260 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
GTE SUPPlY, GTE Communications Systems, 5225 Wiley Post Way, San lake City, UT 

84116 .. . . . . . • . . . . . . . . ... . . . . . . . .. . . . . . . . . . . .. . . .. . . . . . . . . . . .. . . .. . ... 800-433-4637 
Industrial Midwec Capacitor Corp., 4902 Tollview Or, Rolling Meadows,'ll80008 

....................................................................... 312-577-0120 
§t JB Electronic Transformers. 2300 W. Armijage Ave, Chicago, IL 60647 ................ . 

312-342-0080 
Kappa Networks, Inc., 1443 Pinewood SI., Rahway, NJ 07065 ........... 201-396-9400; 

1-8QO.223-0603 
lEPCO/leonard Elec. PrDds., 85 Industrial Or, Brownsville, TX 78521 .. 512-546-1625 
Magnetek Triad,1124 E. Franklin SI., Huntington. IN 46750 ............. 219-356-6500 

tMagnelico Inc., 182 Morris Ave., HoHsville. NY 11742 ................... 516-654-1166 
Mini-Magnetics Co., Inc., 1100 Funon Place, Fremon~ CA 94539 ........ 415-49G-7500 

t Power Magna-Tech Gorporation, 441 High Street. Perth Amboy, NJ 08861 
.. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . .. . ... . . . . . . . . . . .. 201-826-4700 

tPrecision Components, Inc., 1110 W. National Ave, Addison, Il60101 .. 312-543-8400 
tRMS Electronics Inc., 50 Antin PI., Bronx, NY 10462 ..... 212-892-6700;800-223-8312 
§Shokai F?J' East Ltd., 260 North Central Ave, Hartsdale, NY 10530 ...... 914-681-0700 
t Sigma Electronics Inc, 10830 Kinghurst Or, Houston. TX 77099 ........ 713-933-4700 

South American Development Corp, Ate: 9G, A.D. 413, Hyde Park, NY 12538 
....................................................................... 914-229-8866 

tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 .... 51~654-1880 

§t United Transformer Corporation, SUb. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................................... 201-454-2600 

Won Tronics, Apollo MagnetiCS Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057 
: ...................................................................... 213-381-2500 

Coils, Telephone Pickup (Recording) - See Pickups, 
Telephone (Vol. D) 

Coils, Toroidal-1800 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A·2157 
Amecon, Inc., 1900 S. Chris L.a., Anaheim, CA 92805, 714-634-2220;800-392-2292 

....................................................... A.2167-2169,2174 
t Automatic Coil Corp., Sub. Designalronlcs, Inc., 3545 N.W. nst St., Dept. E, 

Miami, Fl33147, 305-696-6660 ............................... A·1194-1196 
§t Bell Inds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 •••••.••••.••••••••• A·1199,1204 
BH Electronics, Inc., 12219 Wood lk. Dr., Burnsville, MN 55337, 612-894-9590 

...................................................... ...... A·12O~1207 
Caddell-Burns MIg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-74~2310 

............................................................ A·1208-1209 
t Caddell Coil Corp., 35M Main St., Poultney, VT 05764,802-287-4055 •••• A·1223 

§t Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 .......................... , .................... A·1235-1238 

§t Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora,NY 14052, 
71~-3600 ................... ;........................... A·1241-1242 

Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., P.O. Box 95, 551 Third 
Avenue, Canistota, SO 57012, 605-296-3462/3487 ...••....•••••• , • .• A·2212 

tElectromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0050 ••••• A·2214 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-847-0400 

•••.••••••.•••..•.••.•.••••••••••• : ••••••••••.•.••••.••••••••••.• A·l558 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

............................................................... ; •• A·1244 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§t Gowanda Electronics Corp., 1 Industrial PL, .Gowanda, NY 14070, 716-532-2234 

'" .•••.•••••••••••••••••••••••••••••••••••.••••••••••••••••••••• A·1245 
t Hisorllc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782.0012 

••••••••••••.••••••••••••••••••••••••••••••.•••••••••••.•.•.••••• A·2239 
Lenco Elctrns., Inc., 1330 Belden St, McHenry, IL 60050, 815-344-2900 ••.•.• 

A·2248 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

• .••••••••.••••••• : .•.••••.•••.•••••••••.•••••••••••••• : • • •• A·2250-2251 
§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .••..••••••••••••••••.••.•..••..•••.••••.• A.1246,2280-2281 
t PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892oC781 

••••••.•••.••••••.•.•.••••••••.••••••.••••.•.•.••••.•.•..•.••..•• A·1610 
t Pleo Electronics, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 .•.•.••••••••••••••••••••.•.•••••••..•. A.1271 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••.•• A.1277 
t Polyphase Instrument, 175 Commerce Dr., A. Washington, PA 19034, 

215-643-6950 .••••••••••.••••••••.•.••••.•..•.•.•.•••..•••••••••• A.2351 
t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 ••••••••••••••••.•••.••••.••••••.•.•.••••. A.1281 ,2352-2353 
Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHanry, IL 60050, 815-385-2700 

.•.•••••.••...•.••••••.•••••••••••.•••.•••.•••..•.••.••••..••.•.• A·2365 
§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669OC054 .•.••.•.•.••.••••••••••.••••••.••.••..•.•.•..•.•.•.• A.2011 
Renco ElectroniCS, Inc., 60 Je1ryn Blvd., East, Deer Pic., NY 11729, 

516-586-5566;1-800-645-5828 •.•••..•.•.••.••••.••.••.•....•••••.• A.1284 
t Standex Electronics, Standex International, 4538 Camberwell Rd., CinCinnati, OH 

45209, 513-871-3777 •••••.•••.•••••••••.•.•.•.••••...•.••.•.•.•.• A.1287 
Talema ElectroniC, Inc., 301 N. Highway 63, Rolla, MO 65401, 314-364oC882 

• . • . • • • . . • • . . • • • • • . • • • • • • • • • . • • • • • • • • • • . • • • . • • . • . • . • . • . • . . •• A·2390-2391 
Tamura Corporation of America, 1150 Dominguez St, carson, CA 90746-3518, 

213-538-1790 •...•.••.••••••••••••••••••••• A.1291,1293,1695,2395,001983 
tTechnitrol, 1952 E. Alleghany Ave., Philadelphia, PA 19134, 215-426-9105 

•.••••••.••••••••••.•.•.••••.•••••••.••••••.••.•.••• A·2407, B.1022-1025 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 

•.••••••.•••••.•.••.•.•..•••..••••.•••••••••••.•.••••.••.••• A·1295,1700 
§ Toko America, Inc., 1250 Feehanvllle Dr., Mt Prospect" IL 60056,312-297.0070 

•••••..•.•.•.••••.•..•••.•.•.•.•••..•.•..•••.•••.•••.•••••.•••••• A·1297 
Toroid Corp. of Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 ............................................... A.1298,2412 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

............................................. A·1300,1304-1305,1308-1315 
§t United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A·2428 
Wilco Corp., 6451 Saguaro Court, IndianapoliS, IN 46268, 317-293-9300 

............................................................ A·1316,1318 
§t Able Power and Engineering Inc.. 1222 N. Detta St, S.San Gabriel, CA 91770 

....................................................................... 818-571-6260 
t AlE Magnetics, Div. of Vernitron. 701 Murfreesboro Rd, Nashville, TN 37210 

· . . . . . .. . .. . .. . . . . . .. . .. . . . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . .. . . . . . . . . . ... 615-244-9024 
Albar, Inc., 19013 36!h Ave. W .• Lynnwood. WA 98036 .................. 206-771-4006 

§ Allen Co, Inc, Robert G .• 7267 Coldwater Canyon, N. Hollywood, CA 91605 
........................................................ 818-765-8300;800-423-3186 

Andover, Inc, 310 North Earl Avenue, Lafayetie, IN 47904 .............. 317-447-1157 
Anro Elctm. 1005. ltd, 300 Wildcat Rd., Downsview, ON, CANADA M3J 2N5 

....................................................................... 416-661-2600 
Arstan Products International Inc .• 99 Jericho Tpke .. Jericho. NY 11753 ................ . 

516-333-8100 
§ Atlantic Magnetics, Inc, 1441 SW. 30th Ave .• Pompano Beach, FL 33069 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
t Atlas Engineering Corp, 10 Cheney St, Dorchester. MA 02121 .......... 617-445-7100 

§t Aydin Redar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose.CA95119-1371 ................................................ 408-629-1100 

Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302 ..................... 201-432-0463 
Bey Electric. Inc., 362 Main St, Box 548. Uncoln Park, NJ 07035 ........ 201-694-5000 

t Bicron Electronics, 100 Barlow Street Canaan, CT 06018 .. . . . . . . . . . . . . . 203-824-5125 
tBoums Instruments Inc., 6135 Magnolia Ave.. Riverside, CA 92506 ...... 714-781-5148 

Capeo, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 
§tCapeon, Inc .• 147 West 25th Street New York, NY 10001 ............... 212-243-6275 

Cardinal Control Co, 110 Kensington Rd., Kensington, CT 06037 ....... 203-828-6379 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

Coil-O Corp., 340 Bronxville Ad., Bronxville, NY 10708 .................. 914-337-4775 
Cord Electronics, Inc, 177 Cantiague Rock Ad., Westbury. NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co, Inc., 401 Progress Dr, Saukville, WI 53080 
..............................................................•........ 414-284-9425 

Cross Electronics, 100 Commonwealth Dr., Warrendale, PA 15086 ...... 412-776-1591 
§ Current Ring Co. Inc, 252 Sunset Drive, P. O. 1525, Ballwin, MO 63011 

· . . . . . .. . .. . . . . . . . . .. . .. . .. . . .. . . .. .. .. .. . .. . . . .. . . . . .. .. . .. . .. .. . .. . .. 80Q-325-8653 
§ De Coursey Engineering Laboratory, 11828 W. JeHerson, Cuiver City, CA 90230 

....................................................................... 213-EX7-8668 
t Dena Products Corporation, 3823 Spinnaker Ct, Fremont CA 94538 .. .. 415-770-0660 

.tDeYoung Manufacturing. Inc, 12920 N..E. 125th Way, Kirldand. WA 98034 
....................................................................... 206-823-4798 

tDietz Design, Inc, 100 Electronics Pkwy, Betton, MO 64012 ............ 816-331-4~11 
Electro Assemblies Corp, 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

· . .. . . ... ...•. . .. . . . . . . . ... . . ... .. . .. .. . .. . . .. . .•.. .. .. . . . . . .. . . . .. . . .. 312-498-6520 
t Electrocom Industries. 1105 N. Ironwood Dr, S. Bend; IN 48615......... 219-232-2743 
§Electrocube, 1710 So. Del Mar Ave.. San Gabriel, CA 91776 ............ 818-573-3300 
tElectronic Transformer Corp, P.o. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Dr, Goleta, CA 93117 .......... c...... 805-984-0751 
t E~Red Mig, 2800 W. Cullom Ave., Chicego, IL 60618 ................... 312-478-7300 

Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 .................. 607-797-1263 
t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 .• . . . . . . . .. 212-386-1300 
§ Frontier Electronics, 6311 DeSoto Ave, Sle. K, Woodland Hills, CA 91367 

.................................................•.............•....... 818-868-6242 
. Genco Precision Cqrp., 247 Skidmore Road, Deer Park, NY 11729 ...•.. 516-242-3006 

Coils, Transducer-1800 
t Genlsco Technology Corp, Fitters Div., 18435 Susana Rd., Rancho Dominguez, CA 

90221 .......................................... c ..................... 213-537-4750· 
Grand Transformers, 1500'Marion St, Grand Haven. MI 49417 . . . . . . . . .. 616-642-5430 
Hurricane Electronics Lab, P.O. Box 1280. Hurricane, UT 84737 ......... 801-635-2003 

§ Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 
Industrial Midwec Capacitor Corp., 4902 TolMew Dr, Rolling Meadows, IL 60006 

....................................................................... 312-577-0120 
§t JB Electronic Transformers, 2300 W. Armitage Ave.. Chicago. IL 60647 ................ . 

312-342-0090 
t Kappa Networks. Inc.. 1443 Pinewood St, Rahway. NJ 07065 ............ 201-396-9400; 

1-800-223-0603 
KGS Electronics, Inc, 2029 N. Uncoln Ave, Pasadena, CA 91103 ....... 818-798-0786 
Lectrohm Div. of Capco. Inc, Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr, Brownsville. TX 78521 .. 512-546-1625 

tMagnetic Circui1 Elements, 1540 MoHeti St, Salinas, CA 93905 ......... 406-757-8752 
t Magnetic Component Engineering, Inc, 11379 Playa Street Culver City. CA 90230 

.................................... .................................... 213-398-4761 
tMagnetic Devices Inc., 5575 Kearny Villa Rd, San Diego, CA 92123 .... 619-279-7054 
tMagnetico Inc, 182 Morris Ave, Honsville, NY 11742 ................... 518-654-1186 
§ Millen Components. Electronic Instr. & Speciany Corp., 42 Pleasant St. Stoneham. MA 

02180 ........ : ....................................................... 617-438-6951 
Mini-Magnetics Co .• Inc.. 1100 Funon Place, Fremont CA 94539 ..•..... 415-490-7500 
Neshaminy Transformer. Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
0000 Corp, 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

t OPT Industries Inc .• 300 Red School La. Phillipsburg, NJ' 08865 ........ 201-454-2600 
t Perkin-Elmer Corp .• Elctrn Prods. Dept, 761 Main Ave, Norwalk, CT 06859-0132 

· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-762-4786 
§tPowertron Corporation, Rle.15. Box 932. Sparta. NJ 07871 ............. 201-579-5599 

tPrecision Components, Inc, 1110 W. National Ave., Addison.IL 60101 .. 312-543-6400 
§ Pulse Engineering, Inc, 7250 Convoy Ct, P.O. Box 12235. San Diego. CA 92112 

....................................................................... 619-268-2400 
§QPL Magnetics, Inc., P.o.BOX C. Lake Grove. NY 11755 ................ 516-589-3331 
t RFI Corporation. 100 E. Pine Aire Dr, Bay Shore. NY 11706 ............ 516-231-6400 

Ross Engineering Corp .• 540 Westchester Dr, Campbell. CA 95008 ..... 408-377-4621 
Rlron Corp .• 7324 Lawndale, Skokie. IL 60076 .......................... 312-679-7180 

tSchott Corp, 1000 Parkers Lit Rd., Wayzata, MN 55391 ................ 612-475-1173 
tSFE Technologies. 1501 1st St, San Femando. CA 91340 .............. 818-365-9411 
§Shokai Far East. Ltd. 280 North Central Ave, Hartsdale. NY 10530 . 914-681-0700 
tSigma Erectronics Inc .• 10830 Kinghurst Dr, Houston, TX 77099 .... 713-933-4700 
t Sigmapower. Inc .• 20790 Leapwood Ave, Carson. CA 90746 ............ 213-32-Sigma 

§tSkyway Magnetics. 35372 Hwy 79. Warner Springs. CA 92086 .......... 619-782-3342 
South American Development Corp., Rle. 9G, R.D. 413. Hyde Park, NY 12538 

· .. . . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . . .. 914-229-8866 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 

9102. Mansfield, MA 02048-91,02 .. .. . .. .. .. .. .. .. ... .... .... .. .. .. ... 617-339-6900 
Sprague Electric Company. FIL "MAG Business Unit 3010 Del Sol Blvd, San Diego. CA 

92154-3483 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. 619-575-9353 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-988-0700 
tSlerling Transformer Corp .• 510 Driggs Ave .• Brooklyn. NY 11211 ....... 718-782-4200 

Texas Transformer Corp .• P.O. Box 220, Plano. TX 75074............. 214-424-1561 
Torad Coil Co .• Inc., 263 Unden Rd., Wayne, NJ 07470 .................. 201-635-6195 
Torelco.lnc, 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 ......... 201-374-8641 

tTorotron Corp.. 519 South Fifth Ave.. Mt Vernon. NY 10550 ............. 914-684-2050 
tTorwico Elctrns.lnc.; 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 

Trancor. 108 N. High St. p.o. Box 907. San Saba, TX 76877 ............ 915-372-6127 
tTrans American Transformer. 142 Peconic Ave .• Medford, NY 11763 .... 516-654-1880 
tValor Electronics. 6275 Nancy Ridge Dr .• San Diego. CA 92121-2245 ... 619-458-1471 

§tVanguard Electronics Co .• 1480 W. 178th St, Gardena, CA 90248 ...... ' 213-323-4100 
tVonampere Corp, 146 Horton Ave.. Lynbrook, NY 11563 ................ 516-887"9443 
tWirebenders, Inc, 2440 W. Mission Ln .• Ste. 9.10. Phoenix. AZ 85021 .. ' 602-861-1856 

Won Tronics. Apollo Magnetics Corp .• 2720 W. Beverly Blvd., Los Angeles, CA 90057 
....................................................................... 213-381-2500 

§tZambre Co .• Inc.. 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Coils, Transducer-1800 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

.. . .. • . • . • . . .. . • • • . • • • .. . .. .. • • • • • • . .. • • .. • • • • • • • • .. • • . • . • .. A·2250-2251 
Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 

............................................................ A·1295,1700 
tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

................................................................. A·1300 
t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A·2429 
Anro Elctrn. Inds. Ltd, 300 Wildcat Rd. Downsview, ON, CANADA M3J 2N5 

....................................................................... 416-661-2600 
§Atlantic Magnetics. Inc., 1441 S.W. 30th Ave., Pompano Beach, FL 33069 

.. . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. .. . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . ... 305-979-7920 
t Automatic Coil Corp, Sub. Designatronics, Inc., 3545 NW. 71 st St, Dept E. Miami, FL 

33147 . .. .. .. .. .. .. .. .. .. .. . .. .. .... .. .. .. .. .. .. .. .. .. ... 305-696-6660 
Capeo, Box 1028. Qrand Junction, CO 81502 .. .. .... . .. .. .... .. .. .. .... 303-243-8751 
Cardinal Control Co .• 110 KenSington Rd, Kensington, CT 06037 ....... 203-828-6379 
Cord Electronics. Inc.. 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 

tDeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 98034 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 

t Dia-Netics, Inc., 18823 Napa St, Northridge, CA 91324 . . . . . . .• ..• . .. .. .. 818-886-2616 
Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17. Northbrook, IL 60062 

312-498-6520 
§t Electronic Coil Corp., Farmington Industrial Park, Farmington. CT 06032 

....................................................................... 203-677-6731 
t Electronic Transformer Corp., P.o. Box 188. Totowa, NJ 07511 ......... 201-942-2222 

Endicott Coil, 24 Charlotte St. Binghamton, NY 13905 .................. 607-797-1263 
Kearney IWabash Electrical Components, 1375 Swan Stree~ Huntington. IN 46750 

....................................................................... 219-356-6300 
Lectr()hm Div. of Capco, Inc, Box 1028. Grand Junction. CO 81502 ..... 303-243-6480 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Coils, Tran$ducer-1800 (Cont'd) 
Mag,Con, 1626 Terrace Dr. St Paul. MN 55113 .............. c ••••••••• 612-633-8820 

tMagnetico Inc, 162 Morris Ave., HoHsville, NY 11742 ................... 516-654-.1166 
Deco Corp., 4607 S.E International Way, Milwaukie, OR 97222 .•......• 503-659-7932 

t Perkin-Elmer Corp., Elctm Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 
· •. ... . .... ..•.••.•..•. • ... .. .... . .•.. .. ..•. . .•..•. . .. .. . .•.. •..•. . .•... 203-762-4788 

t Power Magn&-Tach Corporation, 441 High Street, Perth Amboy, NJ 08881 
.:..................................................................... 201-626-4700 

§tPowertron Corporation, Ate.1S; Box 932, Sparta, NJ 07871 ..•.......... 201-578-5599 
Renco Electronics, Inc. 60 Jefryn Blvd., East, Deer PI<, NY 11729 ........ 516-586-5588; 

1-800-645-5828 
Richard-Lee Co. Box 724, New Providence, NJ 07974 .................. 201-276-0710 

tRoanwel~ 180 Varick St, New YOlk, NY 10014 ......................... 212-988-1090 
§ Rye Industries, Inc., 125 Spencer PI. P.O. Box M, Mamaroneck, NY 10543 

· ...•.•......•.....•.•.•........•............•....... '. . . . . • . • . . . • . . . . .. 914-698-0080 
Sensor Corp., Box 140, Scottdale, PA 15683 ............................ 412-887-4080 

tSigmaElectronics Inc. 10830 Kinghurst Dr. Houston, TX 77099 ........ 71&:933-4700 
South American Development Corp. Ate. 9G, R.D. 413, Hyde Park, NY 12538 

· . . . . . • • . . . . . . . . . . . . . . . . . . . .. . . . .• . . . . . . . . .. . • . . . . . . . . . • . . .. . • . . . . . . . . . 914-228-8886 
tTorwico Elctms.lnc, 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Transducer Systems. Inc., 1510 Delp Dr. Kulpsville, PA 19443 ... , ...... 215-256-4611 
tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248 ....... 213-323-4100 
t Wayne Transformer Co. Inc., 866 Pacffic St, Brooklyn, NY 11217 ....... 718-783-8007 

COilS, Transformer-1800 
t Abbott Technologies, Inc., Burbank DiviSion, Transformers, 639 So. Glenwood PL, 

Burbank, CA 91506, 818-641-3830 •••.••••••••••••••••••••••••••••• A.2157 
Amecon, Inc., 1900 S. Chris L.a., Anaheim, CA 92805, 714-634-2220;800-392-2292 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2176 
Caddell-Burns Mfg., 258 E 2nd St., Mineola, NY 11501-3508, 516-746-2310 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • . • • • • • • • • • • • • • • • • • • •• A·1208-1209 
§ Dale Elec:tronics, Inc., Yankton Div., E Hwy. 50, Box 180, Yankton, SO 57078, 

605-865-9301 ............. :...................................... A.1238 
§t Dormeyer Inds., A. F. Dormeyer MIg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 

60641, 312-283-4000 ............................................. B·1619 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 08379, 203-599-2075 

.••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••• B·1402 
t Electromech, Inc., 528 Elm Sinlet, Kearny, NJ 07032, 201-997-0950 ••••• A.2214 
t EWC, Inc., 725 Faderal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

•••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• A·1244 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St., E Bridgewater. MA 

02333, 508-378-5260 ............................................. A.2235 
t Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14070, 718-532-2234 

................................................................. A·1245 
Magnetek Corp., 7315 Rad Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. A·2250 
§t Microtran Co. Inc., 145 E Mineola Ave., P. O. Box 236, VaHey Stream, NY 11582, 

516-561-6050 .................................................... A.1246 
North Hills Elec:tronics, 1 Alexander PI., Glen Cove, NY 11542, 518-671-5700 

.............................................................. : •• A·1247 
t Oram High Voltage, P.O. Box 1176, Dayton, TX 77535, 409-258-5553 •••• 001859 
t Pica Electronics, Inc., 453 North MacOueaten Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A.1271 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879,617-649-7501 •••.• A.1217 

Polyphase Instrument, 175 Commerce Dr., Fl Washington, PA 19034, 
215-643-6950 .................................................... A.2350 

t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861. 
201-826-4700 •••••••••.••••••••••.••••••••••••• c................. A.1281 

PremMagnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 . 
................................................................. A·2365 

RCD Components, Inc., 520 E Industrial PI!. Dr., Mancheater, NH 03103, 
603-669-0054 .................................................... A.2011 

Renco Elec:tronics, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 
516-586-5588;1-800-645-5828 •••••••.••••••.•••••••••••••••••••••• A.1282 

t Signal Transformer Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777 ............................................. A.2372 

Standex Elec:tronics, Standex International, 4538 Camberwell Rd., Cincinnati, OH 
45209, 513-871-3777 ............................................. A.1287 

Superior Electric, 363 Middle St., Briatol, CT 06010, 203-582-9561 •• A.2370-2371 
t Taehnitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-428-9105 

• . .. .. • .. • • • • .. • • .. .. • .. • .. .. • . .. • .. .. • .. • .. .. • • .. •• A.2407, B·1022-1025 
§Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 

............................................................ A·1295,1700 
§ Tako America, Inc., 1250 Feehanville Dr., ML Prospect .. IL 60056, 312-297-0070 

................................................................. A·1297 
tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199,816-761-6314 

.................................................. A.1300,1304-1305,2421 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 .................. , .......................... ,...... A.2426 
§t United Transformer Corporation, Sub. 01 OPT Industries, 300 Rad School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A.2429 
§ Vitae Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 

209-739-1077 .............. : ..................................... A.2439 
Abacus Controls Inc., 89 Readington Ad., Somerville. NJ 08876 ......... 201-526-6010 

§t Able Power and Engineering Inc., 1222 N. Delta St, S. San Gabrie~ CA 91770 
....................................................................... 818-571-6260 

Acme Transformer, Acme Electric Corporation, Ate. 4, Box 54. lumberton, NC 28358 
....................................................................... 919-738-1121 

t AlE Magnetics, Div. of Vernitron. 701 Murfreesboro Rd., Nashville, TN 37210 
· .................................................. , .. .. .. .. .. ... . . . ... 615-244-9024 

Albar, Inc, 19013 36th Ave. W. lynnwood, WA 98036 .:................ 206-771-4006 
American HV Test Systems Inc, Central Ganett Ind'l. Pk, Acciden~ MD 21520 

....................•.................................................. 301-828-8851 
Andover, Inc, 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 
Anro Elctm. Inds. ltd., 300 Wildcat Rd., Oownsview, ON, CANADA MSJ 2N5 

....................................................................... 416-661-2600 

PRODUCT INDEX & DIRECTORY 
. t AP.W. Co. Inc., 72 W. Main, Rockaway. NJ 07866 .. .. . . . . •..•. . •.. .. .. .. 201-627-<1643 

ArsIar) Produc1s International Inc. 99 Jericho. Tpke., Jericho, NY 11753 .....•..•...•.... 
, . - 516-333-8100 
§ Atlantic Magnetics, Inc. 1441 S.W. 30th Ave. Pompsno Beach, FL 33069 

· . .. . .. . . .. . . . . . . . . . . . . . . . . .. .. .. . .. . .. . .. . .. . .. .. .. . .. . .. .. .. .. . . . . ... 305-979-7920 
tAtlas Engineering Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Automatic Coil Corp., Sub. Designatronics, Inc., 3545 N.W. 71st St, Dept. E, Miami, FL 

33147 ............................... ; ....... .'........................ 305-696-6660 
,tAvionic Instruments, 1414 Randolph Ave., Avenel, NJ 07001 ............ 201-388-3500 

§t Aydin Radar &,EW Division. Div. 01 Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95118-1371 .......................................... ; ...... 408-629-1100 

§ Bellinds. J. W. Miller Div. 19070 Reyes Ave, P.O. Box 5625, Rancho Dominguez, CA 
90224-5825 ................. , ............................. c.......... 213-537-5200 

Berkshire Transformer Corp. Route 341, P.O. Box 129, Kent, CT 06757 
· . . .. . .. . .. .. • . .. .. . . . . . . .. . .. • .. . . . . . .. . .. . . . .. . .. . . . .. . .. . . . . .. . . . . .. 203-927-3541 

Bey Electric, Inc., 362 Main St, Box 546, Uncaln Park, NJ 07035 ....... ; 201-694-5000 
BH Electronics, Inc. 12219 Wood Lk. Dr., Burnsville, MN 55337 ......... 612-894-9590 

t Bicron Electronics, 100 Berlow Street, Canaan, CT 06018 ..•. . . .. .. . .... 203-624-5125 
tBourns Instruments Inc. 6135 Magnolia Ave., Riverside, CA 92506 .... ;. 714-781-5146 
t Caddell Coil Corp., 35M Main St, PouHney, VT 05764 •.... . . . . .. . . . . .. .. 802-287-4055 

Capco, Box 1028, Grand Junction, CO 81502 ........................... 3ll3-243-6751 
Cardinal Control Co., 110 Kensington Rd., Kensington, CT 06037 ...•... 203-628-6379 

- tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
Coil-O Corp., 340 Bronxville Ad., Bronxville, NY 10708 .................. 914-337-4775 

tComponent SpeciaHies Corp., 9143 E La Rosa Dr. Temple City, CA 91780 
....................................................................... 213-283-0015 

tComputer Components, Inc., 629 Filth Ave., Pelham, NY 10803 ......... 914-736-1611 
Computer Power Inc .• 124 W. Main St, High Bridge, NJ 08629 ........... 201-638-8000; 

800-526-5088 
Cord Electronics, Inc, 177 Cantiague Rock Ad., Westbury. NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co. Inc., 401 Progress Dr. Saukville, WI 53080 
· .............................................. ~. .. • . . . . . . . . . . . . .. .. ... 414-264-9425 

Cross Electronics, 100 Commonwealth Dr. Warrendale, PA 15086 ...... 412-776-1591 
Cus10m Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 

43702-2369 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 614-452-6973 
C W S, 17 Midland Dr., Norwich, NY 13815 ............................. 607-334-5386 
De Coursey Engineering Laboratory, 11828 W. Jefferson. Culver City, CA 90230 

....................................................................... 213-EX7-9668 
t Del Elctrns. Corp. 250 E. Sanclford alvd., ML Vernon, NY 10550 .......... 914-698-2000 
t DeHa Products Corporatlpn, 3823 Spinnaker Ct, Fremont CA 94538 .... 415-771)-0660 
t DeYoung Manufacturing, Inc, 12920 N.E 1251h Way, Kir1dand, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • . 206-823-4798 
Diamond Magnetics, 235 Tank Farm Ad., Ste. G, Sen Luis Obispo.CA 93401 

............................•. _........................................ 805-544-4019 
t Dia-Netics.lnc., 18823 Napa St, Northridge, CA 91324 .................. 818-888-2616 
t Dietz Design, Inc., 100 Electronics Pkwy. BeHon, MO 64012............ 816-331-4911 

Eleclrical Windings, Inc. 2015 N. Kolmar Ave, Chicago, IL 60639 •...... 312-235-3360 
Electro Assemblies Corp. 425 Huehl Rd., B~ 17, Northbrook, IL 60062 

Electrocom Indus1ries, 1105 N.lronwood Dr. s.Bend, IN 48615 ........ . 
§ Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ...........•. 

Electronetics, Inc., Paine Field Bldg 335, Everett, WA 96204 •............ 
§t Electronic Coil Corp. Farmington Industrial Park, Farmington, CT 06032 

312-496-6520 
218-232-2743 
818-573-3300 
206-355-1 B55 

.. . .. . .. . . . . .. .. • . . . . . . . . . . . .. ..•. ... . . . . . . .. .. . .. . .. . .•..•. .. . •. . .. ... 203-677-6731 
tElectronic Transformer Corp., P.O. Box 188. Totowa, NJ{)7511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Di. Goleta, CA 93117 .......•.....•..• 805-964-0751 
Elma Engineering, 1086 E. Meadow Circle, Palo AHo. CA 94303 . . . . . . . . . 415-494-7303 
Endicott Coil, 24 Charlotte St, Binghamton. NY 13905 .....•.....•...... 607-797-1263 
Engineering Design & SIs, One ED.S. Way, Danville, VA 24540 ......... 804-685-7073 

§t E-Tronics, 16774 Schoenborn, Sepulveda. CA 91343 ................... 818-892-7279 
The Five Star Co. 120 W. Main St, Plantsville. CT 06479 ..•............ 203-628-5561 

§ Frontier Electronics, 6311 DeSoto Ave., Ste. K, Woodland HillS, CA 91367 
· . . . . . . . . . .. . . .. . . . .. . . . . . . . .. .. . . . . . . . . . .. .. .. . .. .. . . .. . . .. . . . . . . .. ... 818-888-6242 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
General Magnetics, 211 Grove St, Bloomfield, NJ 07003 ............... 201-743-2700 

t Genisco Technology Corp. FiHers Div .• 18435 Susana Rd., Rancho Dominguez, CA 
90221 ...................................•............•..•............ 213-537-4750 

Gettysburg Translormer Corporation, 1380 Old Harrisburg Ad, 1".0. Box 99, Gettysburg, 
PA 17325 ............................................................ 717-334-2191 

H"ran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 .•..... 201-782-5525 
Hurricane Electronics Lab, P.O. Box 1280. Hurricane, UT 64737 ......... 801-635-2003 

§Inductive Prods., Inc.,11733 Markon Dr. Garden Grove, CA 92641 ...... 714-891-2572 
Industrial Midwec Capacitor Corp. 4902 Tollview Dr, Rolling Meadows, IL 60008 

....................................................................... 312-577-0120 
§t JB Electronic Transformers, 2300 W. Armitage Ave. Chicago, IL 60647 ........•........ 

312-342-0080 
Kearney/Wabash Electrical Components, 1375 Swan Street, Huntington, IN 46750 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 218-356-8300 
KGS Electronics, Inc., 2029 N. Uncoln Ave, Pasadena, CA 91103 ....... 818-798-0786 

§t Krystinel Corp., 126 Pennsylvania Ave., Paterson, NJ 07509 .•. . . .. .. . . .. 201-345-8900 
Lectrohm Div. of Capco. Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr. Brownsville. TX 78521 .. 512-546-1625 
Mag-Con. 1626 Terrace Dr., Sl Pau~ MN 55113 ........................ 612-633-8820 

t MagnetiC Component Engineering, Inc, 11379 Playa Street, Culver City, CA 90230 
........................................•.............................. 213-396-4761 

t MagnetiC Devices Inc. 5575 Kearny Villa Ad., San Diego, CA 92123 .... 619-278-7054 
tMagnetico Inc., 182 Morris Ave., HoHsvilie. NY 11742 ................... 518-654-1.166 

Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704 
.........................................................•............. 516-587-0510 

Merrimack Magnetics Corp., 121 Hale St, lowel~ MA 01851 .... , ....... 617-458-1487 
Mini-Magnetics Co. Inc .• 1100 FunonPIace, Fremont, CA 94539 ........ 415-490-7500 
MuHi Products International. 218 Little Falls Ad., P.O. Box 238, Cedar Grove, NJ 07009 

.................................................... ,.................. 201-238-8183 
Neshamir1y Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc., 999 Anita Ave., Antioch, IL 60002 •.......... 312-395-5710 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t NWL Transformers, F!ising Sun Ad., P.O. Box 358. Bordenlown. NJ 09505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-29&7300 
Oeco Corp.. 4607 S.E International Way. Milwaukie. OR 97222 ......... 503-659-7932 

t OPT Industries Inc. 300 Red School La. Phillipsburg. NJ 08665 ........ 201-454-2600 
tOsbome Transformer. 19636 Derby SI.. Detroi~ MI46203 .............. 313-366-4136 
tPCA Electronics. 16799 Schoenbom St. Sepulveda. CA 91343 ......... 81&892-0761 

Perrnaluster. Inc. 1644 N. Keystone St. Burbank. CA 91504 .............. 213-649-4543; 
213-649-6454 

Precision Components. Inc .• 1110 W. National Ave.. Addison.IL 60101 .. 312-543-6400 
t PTC Transformers. P.O. Box 397. Rising Sun Road. Bordenlown. NJ 08505 

...................................................................... 609-298-8200 
§ Pulse Engineering. Inc.. 7250 Convoy Ct. P.O. Box 12235. San Diego. CA 92112 

· . . .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . .. 619-268-2400 
§QPL Magnetics. Inc. P.D.BOX C. Lake Grove. NY 11755 ................ 516-589-3331 

SchoH Corp. 1000 Parkers Lk Rd.. Wayzata. MN 55391 ................ 612-475-1173 
tSFE Technologies. 1501 1st St. San Femando. CA 91340 .............. 81&365-9411 
t Shogyo Intemational Corp.. 287 Northem Blvd. Great Neck. NY 11021 ................ . 

516-466-0911 
§ Shokai Far Eas~ Ltd.. 280 North Central Ave .• Hartsdale. NY 10530 ..... 914-661-0700 
tSigma Electronics Inc. 10830 Kinghurst Dr. Housfon. TX 77099 ........ 713-933-4700 
tSigmapower.lnc .• 20790 Leapwood Ave. Carson. CA 90746 ............. 213-32-Sigma 

§t SkyWay MagnetiCS. 35372 Hwy 79. Warner Springs. CA 92086 ......... 619-782-3342 
South American Development Corp .• Rle. 9G. R.D. 413. Hyde Park. NY 12538 

..................................................... ...... 914-229-8866 
Stanford Applied Engrg. Inc.. 3520 De La Cruz Blvd. Sanla Clara. CA 95054 

· .. . .. . . . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . .. . .. . . . . . . . . . . .. . . . .. . .. .. 40&98&0700 
Tamura Corporation of America. 1150 Dominguez SI.. Carson; CA 90746-3518 

· . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-63&1790 
Texas Transformer Corp .• P.O. Box 220. Plano. TX 75074 ............... 214-424-1581 

§t Thordarson Meissner. Components Corp. of Amer .• Electronic Center. Mt Carmel. IL 
62663 ................................................................ 616-262-5121 

Torad Coil Co .• Inc.. 2&3 Unden Ad. Wayne. NJ 07470 .................. 201-635-6195 
tTorotron Corp.. 519 South Fifth Ave. Mt Vemon. NY 10550 .........•... 914-664-2050 
tTorwico Elctms tnc.. 410 Oberlin Ave. South. Lakewood. NJ 09701 ..... 201·364-1800 

Trancor. 108 N. High SI.. P.D. Box 907. San Saba. TX 76877 ............ 915-372·6127 
TTE. Incorporaled 11652 W. Olympic Blvd.. Los Angeles. CA 90064 .... 213-47&8224 

tValor Electronics. 6275 Nancy Ridge Dr. San Diego. CA 92121-2245 ... 619-456-1471 
tVanguard Electronics Co. 1460 W. 178th SI.. Gardena. CA 90248 ....... 213-323-4100 

Varo. Inc.. Electron Devices Div. 2203 W. Walnut SI.. Garland. TX 75046 
....................................................................... 214-467·4129 

tVoltampere Corp. 146 Horton Ave.. Lynbrook. NY 11563 ................ 516-887-9443 
Walker Power. Inc.. Walker Magnetics GrouP. 10 B Mill St. Warner. NH 03278 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-456-3111 
tWayne Transformer Co. Inc. 666 Pacific SI.. Brooklyn. NY 11217 ....... 71&783-9007 

Xylog Corp .• 83 Hobart St. Hackensack. NJ 07601 ...................... 201-489-4040 

Coils, TV (All Types)-1800 
caddell-Bums MIg.. 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

•.••••••.•••••••••••••••••••.••••••.••••••••••••••••••• A01208-1209,1219 
Caddell Coil Corp., 35M Main St., Poultney, VT 05764, 802-287-4055 •.•• A01223 

§ Dale ElectroniCS, Inc., Yankton DiY., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ••••••••••••••••••••.••••••••••.••••••••••••••• A01235,1239 

Pram Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••• A02365 

Standex ElectroniCS, Standex International, 4538 Camberwell Rd., Cincinnati, OH 
45209,513-871·3777 ••••••••.•••••••••••••••••••••••••••••••••••• A01287 

Toldn America, Inc., 155 Nicholson Ln., 95134, CA 95131, 409-432-8020 
•••••••••••••••.•.••••••.••••••••••••••••••••••••••.•••••••• Aol295,17oo 

§ Toko America, Inc., 1250 Feehanyille Dr., Ml Prospect .. IL 60056, 312-29NKl70 
••••••••••.••••••••.•••••••••••••••.••••••••.•••••••••••••••••••• A01296 

Anro Eictm. Inds. Ltd.. 300 Wildcat Ad.. Downsview, ON, CANADA M3J 2N5 
....................................•..................•......•........ 416-661-2600 

tCramer Coil & Transfonner Co. Inc. 401 Progress Dr. Saukville. WI 53080 
........................................... ~.. ........................ 414-284-9425 

t DeHa Products Corporation, 3823 Spinnaker Ct. Fremon~ CA 94538 . . .. 415-770-0960 
§ Frontier Electronics, 6311 DeSoto Ave.. Ste. K, Woodland Hills. CA 91367 

· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 816-88&6242 
§ M~sumi Elec. Co. Ltd.. 6-2, 6-Chome, Kokuryo, Chofu-City, Tokyo. JAPAN. . .. 489-5333 

Penn-Tran Corp. Box 1321. Rle. 144N, Wingate. PA 16880 ............. 814-355-1521 
§t AGO Components, Inc. 520 E Industrial Pk.. Dr. Manc~er,.NH 03103 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 603-669-0054 
Renco Electronics. Inc. 60 Jefryn Blvd.. E~ Deer Pk., NY 11729 ........ 516-586-5566; 

1-800-645-5828 
§Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale. NY 10530 ..... 914-681-0700 

South American Development Corp. Rle. 90. R.D. 413, Hyde Park. NY 12538 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. . . . . • . . . . . . . . . • . . . . . . . . • . . . . . . . . .. 914-229-8866 

Thordarson Meissner. Components Corp. of Amer. Electronic Center, Mt Carmel, IL 
62863 ..................•................................•............ 616-262-5121 

t Trans American Transformer, 142 Peconic Ave.. Medford, NY 11763 .... 516-654-1880 
§tWorkman Eictm. Prods., Box 3828, Sarasota. FL 33578 ............ .. 813-371-4242 

Coils, Variable-1800 
§ Belllnds., J. W. Miller DiY., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ••••••••••••••• A01202-1203,1205 
Caddell-Burns MIg., 258 E. 2nd St., Mineola, NY 11501-3509, 516-746-2310 

••••••••••••••.••••••••••.•••••••••••••••••.• A01208-1209,1217,1221-1222 
t Caddell Coil Corp., 35M Main St., Poultney, VT 05764,802-287-4055 •••• A01223 

Collcraft, 1102 Silver Lake Rd., Cary, IL 60013, 312-839-2361 •••••.••••• A01225, 
1227-1229 

§t Deleyan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 
716-652-3600 ••••••••••.••••••.•••••••••••••••••••.••••.•.•• A01241-1242 

§t Gowanda Electronics Corp., 1 Industrial PL, Gowanda, NY 14070, 716-532-2234 
• ••••••••••••••••••••••.•.••••.•••••••••••••••••••.••••••••.••••. A01245 

t Hisonlc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 
••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••. A02239 

Coils, Vidicon Alignment-1800 
Lanc,! Elctrns., Inc., 1330 Belden St., McHenry, IL 60050,815-344-2900 .•.•.• 

A0 2246 
North Hills Electronics, 1 Alexander Pl., Glen CoYe, NY 11542, 516-671-5700 

••••.••..•.••••.•••••••••••.•••••••••••••.•••••••••••••••.••••••. A01247 
§t Nytronics Componants Grp., Inc., 700 Orange St., Darllnglon, SC 29532, 

803-393-5421 .•••••••••••••.••••••••.••••••••.•••••• A01266-1268, B01019 
t Piconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 • • . •. A01277 

Pram Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry,lL 60050, 815-385-2700 
...........•.•....•...••••.....•••••..•.•••...••.••....••••..•.•• A0 2365 

RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 
603-669-0054 .••••.•..•••••.••••••••..••••••••••...••••••••.•.••• A02011 

§t Sprague-Goodman Elctrna., Inc., 134 Fulton Aye., Garden City Pic., NY 11040, 
516-746-1385 •••.••..•.•.•..•..•.•.•.•.•.•.•.•.••••••••..••••••.•. A01175 

Standex ElectroniCS. Standex International, 4538 Camberwell Rd., Cincinnati, OH 
45209. 513-871·3777 ..•••••.••••••••.••••.••••••••.•.•••••••••••• A01287 

Superior ElectriC, 383 Middle St., Briatol, CT 06010,203-582-8561 •• A02370-2371 
§ Toko America, Inc., 1250 FeehanYille Dr., Ml Prospect .. IL 60056, 312-297-0070 

.•.•.••••..••.••••.•..•••.•.•••••••••••.••••••.•••••••••••••••••. A01296 
§t Unitad Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 

Phlllipaburg, NJ 08865, 201-454-2600 ••••.•.•••••••••••••. ~........ Ao2428 
t AlE Magnetics. Div. of Vem~ron, 701 Murfreesboro Rd.. Nashville, TN 37210 

.. . . . . . . . .. . . . . . . . . . . . . .. . . . .. .. . . . . .. .. . . .. .. . . . . . . . . . . . . ... . .. .. .. . .. 615-244-9024 
American HV Test Systems Inc. Central GarreH Ind'L Pk., Acciden~ MD 21520 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301-826-8851 
Anro Elctm. Inds. Ltd.. 300 Wildcat Ad.. Downsview. ON, CANADA M3J 2N5 

....................................................................... 416-661-2600 
Arstan Products Intemationallnc., 99 Jericho Tpke. Jericho, NY 11753 ................ . 

516-333-8100 
t Automatic Coil Corp., SUb. Designatronics, Inc.. 3545 N.W. 71 st St. Dept E, Miami, FL 

33147 ............................................. . . . . . . . . . . . . . . . . . .. 305-696-6660 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose.CA95119-1371 ....................•........................... 40&629-1100 
tCoil-O Corp. 340 Bronxville Rd.. Bronxville. NY 10708 .................. 914-337-4775 
t Component SpeciaHies Corp.. 9143 E. La Rosa Dr., Temple City, CA 91780 

........................................................... : ........... 213-283-0015 
Cord Electronics, Inc. 177 Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co. Inc. 401 Progress Dr. Saukville, WI 53090 
..................................•.................................... 414-264-9425 

tDeIta Products Corporation, 3823 Spinnaker Ct. Fremon~ CA 94538 .... 415-770-0660 
tDietz Design. Inc.. 100 Electronics Pkwy. Belton. MO 64012 ............ 816-331-4911 

Electro Assemblies Corp. 425 Huehl Ad., Bldg. 17, Norihbrook. IL 60062 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-49&6520 

Electrocom Indusfries. 1105 N.lronwood Dr. S. Bend, IN 46615 ......... 219-232-2743 
Elma Engineering. 1096 E. Meadow Circle. Palo AHo. CA 94303 .. . . . . . .. 415-494-7303 
E~Aad Mig., 2800 W. Cullom Ave.. Chlcago,lL 60918 ................... 312-478-7300 

§ Frontier Electronics. 6311 DeSoto Ave.. Ste. K, Woodland Hills, CA 91367 
.................. ,.................................................... 816-88&6242 

Genco Precision Corp.. 247 Skidmore Aoad. Deer Park. NY 11729 , .. j'" 516-242-3006 
t Magnetic Component Engineering. Inc.. 11379 Playa Stree~ Culver City. CA 90230 

· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-396-4761 
Deco Corp .• 4607 S.E Intemational Way, Milwaukie. OA 97222 ......... 503-659-7932 
Permaluster, Inc. 1644 N. Keystone St. Burbank. CA 91504 .............. 213-849-4543; 

213-849-6454 
t Power Magna-Tech Corporation. 441 High Str~ Perth Amboy, NJ 08881 

.................................•..................................... 201-826-4700 
Renco Electronics. Inc. 60Jefryn Blvd.. E~ Deer Pk., NY 11729 " .•.... 516-586-5566; 

1-800-645-5828 
§SFETechnologies.15011stSI..SanFemando,CA91340 .............. 81&365-9411 

South American Development Corp. Rle. 9G, RD. 413, Hyde Park, NY 12538 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 

§ Stanford Applied Engrg. Inc. 3520 De La Cruz Blvd.. Santa Clara. CA 95054 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406-986-0700 

t Trans American Transformer. 142 Peconic Ave.. Medford, NY 11763 .... 516-654-1880 
TIE. Incorporated 11652 W. Olyntpic Blvd.. Los Angeles. CA 90064 .... 213-47&8224 

tVanguard Electronics Co. 1480 W. 1781h St. Gardena, CA 90246 ....... 213-323-4100 

Coils, Vidicon Alignment-1800 
t CELCO, 70 Consfantine Dr. Mahwah, NJ 07430 ........................ 201-327-1123 

Hamamatsu Photonics KK, 325-6 Sunayarna-Cho, Hamarnatsu City, Shizuoka Pre!. 
JAPAN............................................................... 0534-52-2141 

Hitachi America. Ltd.. 2210 OToole Ave. San Jose, CA 95131 .......... 40&435-8300 
t Penn-Tran Corp. Box 1321. Rle. 144N, Wingate. PA 16880 ............. 814-355-1521 

Renco EI9C\<Onics. Inc.. 60 Jefryn Blvd.. E~ Deer Pk., NY 11729 ........ 516-586-5566; 

Coils (MIL), Non-RF-2440 - See Vol. B 

Coils (MIL), RF-2440 - See Vol. B 

1-800-645-5828 

Cold-Cathode Readout Tubes - See Tubes, Readout 
(Vol. A) 

Cold Plates - See Thermal Platforms (Vol. D) 

Collection Systems (MIL)-3475 - See Vol. D 

Collimators-2900 - See Vol. D 

Combiners, Microwave - See Couplers, Microwave 
(Vol. A) 

Communications Intelligence (Comint) Systems (MIL)-
3475 - See Vol. D 

Communications Systems, FM-1900 - See Vbl.D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Coils, Vidicon Alignment 

Communications Systems, Laser-1900 -See Vol. 0 

Communication Systems,Megalinks-190.0 - See Vol. 0 

Communication Systems, Megaplex-1900 - See Vol. 0 

Communications Systems, Microwave-3400 - See 
Vol. 0 

Communications Systems, Multiplex-1900 - See Vol. 0 

Communications Systems, Telemetering-1900 - See 
Vol. 0 

Communications Systems, Telephone-1900 - See 
Vol. 0 

Commutators-3500 - See Vol. B 

Comparators, Analog - See Comparators, Voltage (Vol. D) 

Comparators, Attenuation-3400 - See Vol. 0 

Comparators, Capacitance - See Bridges, Capacitance 
(Vol. D) 

Comparators, Digital-2900 - See Vol. 0 

Comparators, Dimension Calibrators-4100- See Vol. 0 

Comparators, Frequency-2900 - See .vol. 0 . 

Comparators, Impedance - See Bridges, Impedance 
(Vol. D) 

Comparators, Inductance - See Bridges, Inductance 
(Vol. D) . 

Comparators,Optical-2900 -·See Vol. 0 

Comparators, Phase-2900 - See Vol. 0 

Comparators, Resistance - See Bridges, Resistance 
(Vol. D) 

Comparators, Voltage-2900 - See Vol. 0 

Component Handling Equipment, Surface Mount-4100 -
See Vol. 0 

Compounds, Encapsulating, Molding, Potting-Also See 
Plastic Raw Materials-1600 - See Vol. C 

Compounds, Insulating-3100 - See Vol. C 

Computer-Aided Design Services - See Computers, CAD, 
CAM, & CAD/CAM (Vol. D), Services, Computer-Aided 
Design (Vol. D) 

Computer Interfaces - See Interfaces, Computer 

Computer Logic Circuits - See Cards, Logic (Vol. D), 
Circuits, Hybrid (Vol. A), Integrated Circuits (Vol. A), 
Modules, Logic (Vol. A) 

Computer Systems, Ruggedized-2000 - See Vol. 0 

Computer Tape Recorders - See Recorders, Computer 
Data (Vol. D) 

Computer Type Indicators - See Displays, Indicator Lights 
(Vol. B). 

Computers, Analog-2025 - See Vol. 0 

Computers, CAD, CAM, & CAD/CAM-2025 - See Vol. 0 

Computers, Digital, Micro-2025 - See Vol. 0 . 

Computers, Digital, Mini-2025 - See Vol. 0 

Computers, Hybrid, Analog/Digital-2025 - See Vol. 0 

Computers, Mainframe-2025 - See Vol. 0 

Computers, Micro-2025 - See Vol. 0 

Computers, Micro, Ruggedized, for Industrial 
Applications-2000 - See Vol. 0 

Computers, Mini, High End-2025 - See Vol. 0 

Computers,Mini,Low End-2025 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Computers, Mini, Midrange-2025 - See Vol. 0 

Computers, Personal-2025 - See Vol. 0 

Computers, Small Business-2025 -See Vol. 0 

Computer Sets (MIL), Digital Data-3475 - See Vol. 0 

Computer Systems (MIL)-3475 - See Vol. 0 

Computing Equipment, Peripheral - See Converters, 
Digital To Paper Tape (Vol D), Printers (Vol. D), 
Terminals, Data Display (Vol. D), etc. 

Concentrators, Communications-1900 - See Vol. 0 

Conditioners,Power Line - See Regulators & Stabilizers, 
Voltage (Vol. D), Line Conditioners (Vol. D) 

Conductive Elastomers-4525 - See Vol. C 

Conductive Fabrics, Films & Tapes - See Fabrics, 
Conductive (Vol. C) 

Conductive Floor Coatings & Cleaners-1600 - See 
Vol. C 

Conductive Plastic Materials & Parts-4525 - See Vol. C 

Conduit, Electrical-6000 - See Vol. C 

Connecting Blocks, Data-2100 ...;.. See Vol. C 

Connecting Blocks, Modular Telephones-2100 - See 
Vol. C 

Connector Adapters-2100 - See Vol. C 

Connector Backshells-2100 - See Vol. C 

Connector Blocks, Mother Board-2100 ...,. See Vol. C 

Connector Boxes & Strips, Power Outlet-2800 - See 
Vol. C 

Connectors, AC Power-2100 ...,.See Vol. C 

Connectors, Antenna - See Connectors, RF, Coaxial & 
Triaxial (Vol. C) . 

Connectors, Audio-2100 - See Vol. C 

Connectors, Back Panel- See Connectors, Wirewrap (Z-3 
Level) (Vol. C) 

Connectors, Battery-2100 - See Vol. C 

Connectors, Cable-2100 - See Vol. C 

Connectors, Circular, MS/ AN-2100 - See Vol. C 

Connectors, DIN-2100 - See Vol. C 

Connectors, 0 Subminiature-2100 - See Vol. C 

Connectors,Edgeboard - See Connectors, Printed Circuit, 
Card Edge (Vol. C) 

Connectors, Elastomeric-2100 - See Vol. C 

Connectors, Fiber Optic-2475 - See Vol. B 

Connectors, FiRered-2100 - See Vol. C 

Connectors, Flat Cable (Incl. Flexible)-2100 - See Vol. C 

Connectors, Fused-2100 - See Vol. C 

Connectors, Heavy Duty, Power-2100 - See Vol. C 

Connectors, Hermetically Sealed, Pressurized, or 
Waterproof-2100 - See Vol. C 

Connectors, High Density, Multipin-2100 - See Vol. C 

Connectors, High Voltage (1,000 VoRs & Over)-2100 -
See Vol. C 

Connectors, IDC (Insulation Displacement Contact)-2100 
- See Vol. C 

Connectors, Integrated Circuit - See Sockets, Integrated 
Circuit (Vol. C) 

Connectors, LCD-2100 - See Vol. C 

§-Product sold through distributors .f-Product meets MIL specs EEM 1988 
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Connectors, Magnetron-2100 - See Vol. c' 
Connectors, Missile (Umbilicals, Interstage, Post Boost)-

3475. - See Vol. D 

Connectors, Mixed Contact Configurations-2100 - See 
Vol. C 

Connectors, Printed Circuit Board, Programmable-2100 
- See Vol. C 

Connectors, Piggy Back - See Connectors, Wirewrap (Z-3 
Level) (Vol. C) 

Connectors, Plug-in, Program Board-2100 - See Vol. C 

Connectors, Printed Circuit, Card Edge-2100 - See 
Vol. C 

Connectors, Printed Circuit (Other than Card Edge)-
2100 - See Vol. C 

Connectors, Rack & Panel-2100 - See Vol. C 

Connectors, RF, Coaxial & Triaxial-2100 - See Vol. C 

Connectors, Solderless-2100 - See Vol. C 

Connectors, Splicing-2100 - See Vol. C 

Connectors, Stripline-2100 - See Vol. C 

Connectors, Surface Mount-2100 - See Vol. C 

Connectors, Test-2100 - See Vol. C 

Connectors, Thermocouple-2100 - See Vol. C 

Connectors, Video-2100 - See Vol. C 

Connectors, Wire - See Wire Nuts (Vol. C) 

Connectors, Wirewrap (Z-3 Level)-2100 - See Vol. C 

Connectors, Zero & Low Insertion Force-2100 - See 
Vol. C 

Connectors & Terminals, Push-on, Quick Disconnect-
2100 - See Vol. C 

Connectors (MIL), Flat Cable-2440 - See Vol. B 

Connectors (MIL), Power-2440 - See Vol. B 

Connectors (MIL), Printed Circuit-2440 - See Vol. B 

Connectors (MIL), RF-2440 - See Vol. B 

Consoles, Cabinet - See Benches, Consoles etc. (Vol. C) 

Consoles (MIL), ECCM-3475 - See Vol. D 

Contact Cleaners - See Cleaners & Solvents (Vol. C), 
Burnishers, Contact (Vol. C) 

Contact Strips, Finger-4525 - See Vol. C 

Contactors - See Relays, Power (Vol. B) 

Contactors (MIL)-2440 - See Vol. B 

Contacts, Electrical-2800 - See Vol. C 

Contacts (MIL), Assemblies & Holders-2440 - See 
Vol. B 

Containers, Shielded (All Types) - See Enclosures, 
Shielded (Vol. C) 

Containers, Shipping, Metal & Fiberglass - See 
Enclosures, Shipping, Metallic & Nonmetallic (Vol. C) 

Containers, Storage-1400 - See Vol. C 

Contract Manufacturing & Services-4100 - See Vol. D 

Controllers, Card Reader/Punch, Add-in-2000 - See 
Vol. D 

Controllers, Card Reader/Punch, Standalone-2000 -
See Vol. D 

Controllers, Energy Conservation-2200 - See Vol. D 

Controllers, Error-1900 - See Vol. D 

Coils, Vidicon Alignment-1800 

Controllers, Floppy Disk Drive, Add-in-2000 - See 
Vol. D 

Controllers, Floppy Disk Drive, Standalone-2000 - See 
Vol. D 

Controllers, Hard Disk Drive, Add-in-2000 - See Vol. D 

Controllers, Hard Disk Drive, Standalone-2000 - See 
Vol. D 

Controllers, IEEE 488 (GPIB) Bus-2900 - See Vol. D 

Controllers, Magnetic Tape Drive, Add-in-2000 - See 
Vol. D 

Controllers, MagnetiC Tape Drive, Standalone-2000 -
See Vol. D 

Controllers, Memory Device, Add-in-2000 - See Vol. D 

Controllers, Memory Device, Standalone-2000 - See 
Vol. D 

Controllers, Paper Tape Reader/Punch, Add-in-2000 -
See Vol. D 

Controllers, Paper Tape Reader/Punch, Standalone-
2000 - See Vol. D 

Contro,lIers, Plotter, Add-in-2000 - See Vol. D 

. Controllers, Plotter, Standalone-2000 - See Vol. D 

Controllers, Power-2200 - See Vol. D 

Controllers, Printer, Add-in-2000 - See Vol. D 

Controllers, Printer, Standalone-2000 - See Vol. D 

Controllers, Programmable-2200 - See Vol. D 

Controllers, Protocol, Communications-2000 - See 
Vol. D ' 

Controllers, Terminal, Add-in-2000 - See Vol. D 

Controllers, Terminal, Standalone-2000 - See Vol. D 

Controls, Access-2200 - See Vol. D 

Controls, Audio System Consoles-2200 - See Vol. D 

Controls, Capacitance Operated-2200 - See Vol. D 

Controls, Carbon - See Potentiometers (Vol. A), Rheostats 
(Vol. A) 

Controls, Computer Input, Joysticks, Mouse DeVices, 
etc.-2000 - See Vol. D 

Controls, Constant Impedance - See Attenuators (Vol. A) 

Controls, Counting & Sorting-2200 - See Vol. D 

Controls, DC Motor, Programmable-4900 - See Vol. D 

Controls, DC Regenerative-2200 - See Vol. D 

Controls, Density-2200 - See Vol. D 

Controls, Dimension-4100 - See Vol. D 
Controls, Environmental Test Equipment-2550 - See 

Vol. D 

Controls, Fader-1300 -- See Vol. D 

Controls, Fluid Conductivity-2200 - See Vol. D 

Controls, Fluid Flow-2200 - See. Vol. D 

Controls, Fluorescent Light Power-2200 - See Vol. D 

Controls, Frequency-2200 - See Vol. D 

Controls, Gas-2200 - See Vol. D 
Controls, Humidity-2200 - See Vol. D 

Controls, Ignitron Firing-2200 - See Vol. D 

Controls, Joystick, Mouse Devices, etc. - See Controls, 
Computer Input (Vol. D) 

Controls, Lamp Dimming, Flashing-2200 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Converters, DC to DC, for LANs"4000 

Controls, Level, Dry Material~2200 - See Vol. D 

Controls, Level, Liquid-2200 - See Vol.D 

Controls,Machine Tool-2200 - See Vol. D 

Controls, Moisture - See Controls, Humidity (Vol. D) 

Controls, Motion, Digital-22dO - See Vol. D 

Controls, Motor Speed-2200 - See Vol. D 

Controls, Oscillator-2200 - See Vol. D 

Controls, Photoelectric-2200 - See Vol. D 

Controls, Positioning-4100 - See Vol. D 

Controls, Pressure-2200 - See Vol. D 

Controls, Proportional-2200 - See Vol. D 

Controls, Proximity-Also See Controls, Capacitance 
Operated-2200 - See Vol. D 

Controls, Remote-2200 - See Vol. D 

Control~, Run, Shutdown Command, Start-2200 - See 
Vol. D 

Controls, SCR-2200 - See Vol. D 

Controls, Sensing/Monitoring-Voltage, Phase, 
Frequency-2200 - See Vol. D 

Controls, Servo System-4900 - See Vol. D 

Controls, Stepping Motor-2200 -See Vol. D 

Controls, Temperature-2200 - See Vol. D 

Controls, Timing - See Timers (Vol. D) 

Controls, Torque, Electronic-2200 - See Vol. D 

Controls, Vibrator-2200 - See Vol. D 

Controls, Voltage Regulating - See Regulators & 
Stabilizers, Voltage (Vol. D) 

Controls, Volume & Tone - See Potentiometers (Vol. A), 
Rheostats (Vol. A) 

Control Systems, Air Traffic-3475 - See Vol. D 

Control Systems, Distributed Numerical-2200 - See 
Vol. D 

Control Systems, Robotics-4900 - See Vol. D 

Convection Cooling Packages, Semiconductor - See 
Heat Sinks, Semiconductor (Vol. C) 

Converters, ACto DC (Nonrotary) - See Power Supplies, 
AC Input, DC Output (Vol. D) 

Converters, Analog to Digital-2325 - See Vol. D 

Converters, Analog to Pulse-2325 - See Vol. D 

Converters, ASCII to Baudoi-2325 - See Vol. D 

Converters, ASCII to BCD-2325 - See Vol. D 

Converters, BCD to ASCII-2325 - See Vol. D 

Converters, Binary to BCD-2325 - See Vol .. D 

Converters, Binary to Decimal-2325 - See Vol. D 

Converters, CRT Display-2000 - See Vol. D 

Converters, DC to DC, for LANs-4000 
International Power Devices, 155 N. Beacon St., Brighton, MA 02135, 

617-782-3331 ............................................... 001n4-1na 
Power Products Div., Computer ProcIuc:tli, Inc., 2981 Gateway Dr., Pompano Bch., 

FL 33069-4803,305-975-7660 ..................................... 001661 
§ Valor EleCtronics, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 

619-458-1471 •••••..••••.....••••.•.••••..••••...••.•..•...• 002031,2035 
t Computer Products Inc., Power Conversion, 2900 Gateway Drive, Pompano Beh., FL 

33069-4803 . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . .. 305-974-5500 
International Power Sources, Inc., 10 CochHuate St, Natick, MA 01760 .. 617-651-1818 
Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 

.. , .•......................•................ , . .• . . .... . .. .... . .. . . .. . .. 61~268-2400 

§ Steven ... Amold Div. Computer Prods., Inc., 7 Elkins St, So. Boston, MA 02127 
....................................................................... 617-268-1170 

SwHching Power Inc., 3601 Veterans Hwv, Ronkonkoma, NY 11779 .... 516-981-7231 

PRODUCT INDEX & DIRECTORY 

Tectrol, Inc., 39 Kodiak Cras., Downsview, Ontario. CANADA M3J 3E5 .. 415-630-8106 
tTelkoor Electronics Industries, Ltd., 510 Broadhollow Rd, Ste. 307, Melville, NY 11747 

....................................................................... 515-752-0982 
Tower ElectroniCs, Inc., 281 S. Commerce Circle, Fridley, MN .55432 .... 612-571-3737 

§ Valor Power Systems Div. Valor Electronics, 6275 Nancy Ridge Dr. San Diego, CA 
92121-2245 •............. : ..................... , ..................... 61~55-1471 

Converters, DC to DC, Less Than 30 VDC Output-4000 
- See Vol. D 

Converters, DC to DC, 30 to 300 VDC Output-4000 .,,;. 
See Vol. D 

Converters, DC to DC, 300 to 1,000 VDC Output-4000 -
See Vol. D 

Converters, DC to DC, Greater Than 1,000 VDC Output-
4000 - See Vol. D 

Converters, DC to Sine/Cosine-2325 - See Vol. D 

Converters, DC to Synchro-2325 - See Vol. D 

Converters, Digital to Analog-2325 - See Vol. D 

Converters, Digital to Paper Tape-2000 - See Vol. D 

CO,nverters, Digital to Resolver-2325 - See Vol_ D 

Converters, Digital to Synchro-2325 - See Vol. D 

Converters, Frequency to Frequency-1900 - See Vol_ D 

Converters, Frequency to Voltage-2325 - See Vol. D 

Converters, Frequency, Logarithmic-4050 - See Vol. D 

Converters, Frequency Shift Keying-1900 - See Vol. D 

Converters, Frequency to DC-Also See Power Supplies, 
AC Input, DC Output-4000 .;... See Vol. D 

Converters, Graphic to Digital-2000 - See Vol. D 

Converters, Multiplying, Analog to Digital & Digital to 
Analog-2325 - See Vol. D 

Converters, Paper Tape to Magnetic Tape-2000 - See 
hLD . 

Converters, Phase-4050 - See Vol. D 

Converters, Polar to Rectangular Coordinates-2325 -
See Vol. D 

Converters, Power Frequency, Electronic-4050 - See 
Vol. D 

Converters, Power Frequency, Rotary-4050 - See 
Vol. D 

Converters, Pressure to DC, Pressure to Frequency -
See Transducers, Pressure (Vol. B) 

Converters; Rectangular to Polar-2325 - See Vol. D 

Converters, Resolver to Digital-2325 - See Vol. D 

Converters, Rotary - See Motor Generator Sets (Vol. D) 

Converters, Serial to Parallel/Parallel to Serial-2325 -
See Vol. D 

Converters, Synchro to Digital-2325 - See Vol. D 

Converters, Synchro to Linear DC-2325 - See Vol_ D 

Converters, Synchro to Sine/Cosine-2325 - See Vol. D 

Converters, Telemetry-1900 .:. See Vol. D 

Converters, Thermal-5300 - See Vol. B 

Converters, UHF to VHF-1900 - See Vol. D 

Converters, VLF to HF-1900 - See Vol. D 

Cqnverters, Voltage to Frequency-2325 - See Vol. D 

Converters (MIL) DC to DC-3475 - See Vol_ D 

Converters (MIL), Frequency-3475 - See Vol. D 

Coolants, Circuit & Component - See Refrigerants, Spray 
(Vol. C) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Cooling Equipment - See Air Conditioners (Vol. C), 
Blowers & Fans (Vol. C), Heat Exchangers & Systems 
(Vol. C) 

Cooling/Heating Modules, Thermoelectric-2600 - See 
Vol. C 

Cooling Sprays - See Refrigerants, Spray (Vol. C) 

Cords & Tapes, Lacing-6000 - See Vol. C 

Cords, Communication, Control, Microphone, etc. - See 
Cable, Specific Type (Vol. C) 

Cords, Line & Set, Extension-6000 - See Vol. C 

Cords, Line (Lamp) - See Cable, Multiconductor (Vol. C) 

Cords, Line, Resistance-6000 - See Vol. C 

Cords, Patch-2100 - See Vol. C 

Cords, Power-6000 - See Vol. C 

Cords, Retractile-6000 - See Vol. C 

Cords, Speaker Extension - See Cable, Audio (Vol. C) 

Cords, Telephone, Modular - See Cable, Telephone 
(Vol. C) 

Cords, Twin Lead - See Cable, Multiconductor (Vol. C) 

Cords & Cable, Dial Drive-2400 - See Vol. C 

Cords & Cord Sets, Telephone-6000 - See Vol. C 

Cords & Cord Sets, International-6000 - See Vol. C 

Cores, Ceramic-1850 
tCenterflex Techn. Corp., 221 Seventh Ave. P.O. Box 21, Hawthome, NJ 07507 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-423-0505 
§Ceramic Magnetics, Inc., 87 Fairfield Ad, Fairfield, NJ 07006 ............ 201-227-4222 
t Honeywell Inc. Aerospace & Delense Grp., Honeywell Plaza, Minneapolis, MN 55408 

..................................................................... 612-87lr5186 
3M Co. Tech Ceramic Aesources, 3M Center 225-4W, St Paul, MN. 55101 

..................... ....................... ......................... 617-736-0601 
§ Murata Erie North America, Inc., 2200 Lake Park Dr. Smyrna, GA 30080 

.. . . . . . . .. . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. .. . . . . . . . . . .. . . . . .. . .. . . . . .. 404-436-1300 
Permag, 400 Karin la, Hicksville, NY 11801 ............................ 516-822-3311 

tOuartzite Processing, Inc., 6 Holyoke St, Malden, MA 02148 ............ 617-322-3611 
Steward, D. M., MIg. Co., P.O. Box 510, Chattanooga. TN 37401 615-867-4100 

Cores, Magnetic, Ferrite, L, E, etc.-1850 
Apollo Magnetics Corp., 2720 W. Beyerly Blvd., Los Angeles, CA 90057, 

213-381-2500 •.•.••••••••.•.••••.•••.•••••••••.•.•••••••••••••••• [)O1076 
Dynapower Corporation, Box 3180, Farmington Hills, MI 48333, 313-553-4300 

...••....•••••.•••••••••••••••.•.•.••••.•.•••.••..•••••.•.•. [)O1703,1706 
§ Fair-Rile Prods., PO Box J, Wallkill, NY 12589, 914-895-2055 •.•.••••••• C.1750 
§ FDK America, Inc., Fuji Electromechanical Co., Ud., 17326 Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701,213-404-1770 •.•••.••.•.••••••.••••••••. A.1319 
§ Siemens Compone'nts, Inc., Special Products DiY., 186 Wood AYe., South, Iselin, 

NJ 08830, 201-321-3400 .......................................... A.1321 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••••••••.••.••••••• A-1322-1324 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131,408-432-8020 •••••• 

A-1329 
§ Allen-Bradley Co. MagnetiCS Division, Div. of Aockwell Corp. 5900 N. Harrison St, 

Shawnee, OK 74801 ................................................. 405-275-2100 
§ Ceramic Magnetics, Inc., 87 Fairfield Ad., Fairfield, NJ 07006 ............ 201-227-4222 

Cosmo Corporation, 3239 W. 14th Sl, Cleveland, OH 44109 ............ 216-861-5594 
Dale ElectrOnics, Inc., Yankton Div. E. Hwy. 50, Box 180, yankton, SO 57078 

.............. ',' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 605-665-9301 
Ferronics, 52 N. Main Sl, Fairport, NY 14450 ........................... 716-388-1020 

§ Ferroxcube, Amperex Electronic Corp. 5083 Kings Hwy. Saugerties, NY 12477 
....................................................................... 914-246-2811 

§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 518-753-0400; 
80(}-862-2101 

§t Krystinel Corp. 126 Pennsylvania Ave. Paterson, NJ 07509 ............. 201-345-8900 
§tMagnetics, Spang & Co. Box 391, Butler, PA 16003-0391 ............... 412-282-8282 

§ Murata Manufacturing Co. Ltd., 28-1lr2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

Permag, 400 Karin la, Hicksville, NY 11801 ............................ 518-822-3311 
Steward, D. M. MIg. Co., p.o. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
TDJ Co. Inc., 1154 Morena Blvd, San Diego, CA 92110 ................. 619-276-5920 
Thomson Passive Components Corp. 6203 Variel Ave., Un~ A, Woodland Hills, CA 

91367 ................................................................ 818-887-1010 

Cores, MagnetiC, Ferrite, Pot/Cup-1850 
Caddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

•••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• A·1208-1209 
Delevan DIv., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 .,.................................................. A.1241 
§ Fair-Rite Prods., PO Box J, Wallkill, NY 12589, 914-895-2055 ••••••••••• C.1750 
§ FDK America, Inc., Fuji Electromechanical Co., Ud., 17326 Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701,213-404-1770 .••••••••••••••••••••• _.... A.1319 

Cores, Magnetic, Ferrite, Yoke Section-1850 
Rance Electronica, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-588-5566;1-800-645:5828 ..................................... A.1285 
§ Siemens Components, Inc., Special Products DiY., 186 Wood Aye., South, Iselin, 

NJ 08830, 201-321-3400 .......................................... A.1321 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••• 

A-1329 
§ Allen-Bradley Co., Magnelics Division, Div. 01 Rockwell Corp. 5900 N. Harrison St, 

Shawnee, OK 74801 ................................................. 405-275-2100 
§Ceramlc Magnellcs, Inc.. 87 Fairfield Ad., Fairfield, NJ 07006 ............ 201-227-4222 

Dynapower Corporation, Box 3180, Farmington Hills, MI 48333 ......... 313-553-4300 
§ Ferroxcube, Amperex Electronic Corp. 5083 Kings Hwy. Saugerties, NY 12477 

....................................................................... 914-246-2811 
§ ISKRA Electronics, Inc. 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
§t Krystinel Corp., 126 Pennsylvania Ave., Paterson, NJ 07509 . . . . . . . . . . . .. 201-345-8900 

Lence Elctrns., Inc., 1330 Belden Sl, McHenry, IL 60050 ........... ,.... 815-344-2900 
§tMagnelics, Spang & Co. Box 391, Butler, PA 16003-0391 ............... 412-282-8282 

Permag,400 Karin La, Hicksville, NY 11801 ............................ 516-822-3311 
Steward, D. M., MIg. Co. P.O. Box 510, Chettanooga, TN 37401 ......... 615-867-4100 
TDJ Co., Inc. 1154 Morena Blvd., San Diego. CA 92110 . . . .. ... . . . . . . . .. 619-276-5920 
Thomson Passive Components Corp., 6203 Variel Ave., Unit A, Woodland Hills, CA 

91367 .............................................................. ,. 818-867-1010 

Cores, MagnetiC, Ferrite, Slug-1850 
Caddell-Burns MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

........................................................... , A·1208-1209 
Dynapower Corporation, Box 3180, Farmington Hills, MI 48333, 313-583-4300 

•...•.• ,.................................................... [)O1703,1706 
§ Fair-Rite Prods., PO Box J, Wallkill, NY 12589, 914-895-2055 .••••••.•.• C.1750 

T,kln America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••• 
A·1329 

§ Allen-Bradley Co., Magnetics Division, Div. 01 Rockweli Corp. 5900 N. Harrison St, 
Shawnee, OK 74801 ................................................. 405-275-2100 

§ Ceramic MagnetiCS, Inc., 87 Fairfield Ad., Fairfield, NJ 07006 ......•..... 201-227-4222 
Ferronics, 52 N. Main St, Fairport, NY 14450 ........................... 716-388-1020 

§ Ferroxcube, Amperex Electronic Corp, 5083 Kings Hwy, Saugerties, NY 12477 
....................................................................... 914-246-2811 

§t Krystinel Corp. 126 Pennsylvania Ave., Paterson, NJ 07509 ............. 201-345-8900 
§tMagnetics, Spang & Co. Box 391, Butler, PA 16003-0391 ............... 412-282-8282 

Permag, 400,Karin La, Hicksville, NY 11801 ............................ 516-822-'3311 
Steward, D. M., MIg. Co. P.O. Box 510, Chattanooga. TN 37401 ......... 615-867-4100 
TDJ Co., Inc., 1154 Morena Blvd., San Diego, CA 92110 . . .. .. . .. .. . .. . .. 619-276-5920 
Thomson Passive Components Corp., 6203 Variel Ave., Unit A, Woodland Hills, CA 

91367 ................................................................ 818-887-1010 

Cores, Magnetic, Ferrite, Toroid-1850 
Dynapower Corporation, Box 3180, Farmington Hills, MI48333, 313-583-4300 

............................................................ [)O1703,1706 
§ Fair-Rile Prods., PO Box J, Wallkill, NY 12589, 914-895-2055 •••••••.••• C-1750 
§ FDK America, Inc., Fuji Electromechanical Co., Ud., 17326, Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701, 213-404-1770 ........................... A·1319 
§ Siemens Components, Inc., Special Products Div., 186 Wood Ave., South, Iselin, 

NJ 08830, 201-321-3400 ........................................ :. A·1321 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••• 

A·1329 
§ Allen-Bradley Co. Magnelics Division, Div. of Aockwell Corp., 5900 N. Herrison St, 

Shawnee, OK 74801 ................................................. 405-275-2100 
§ Ceramic Magnelics, Inc., 87 Fairfield Ad., Fairfield, NJ 07006 ............ 201-227-4222 
tCTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
t CTS Corporation, Systems & Datacemm Division, 6900 Shady Oak Rd., Eden Prairie, MN 

55344 ................................................................ 612-941-9100 
§ Dale Electronics, Inc. Yankton Div. E. Hwy. 50, Box 180, Yankton, SO 57078 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 605-665-9301 
Ferronics, 52 N. Main St, Fairport, NY 14450 ............................ 716-388-1020 

§ Ferroxcube, Amperex Electronic Corp., 5083 Kings HWy. Saugerties. NY 12477 
....................................................................... 914-246-2811 

§ISKRA Electronics, Inc., 222 Sherwood Ave. Farmingdaie, NY '1735 ..... 516-753-0400; 
800-862-2101 

§tKryslinel Corp., 126 Pennsylvania Ave. Paterson, NJ 07509 ............. 201-345-8900 
§t Magnetics, Spang & Co. Box 391, Butler, PA 16003-0391 •............•. 412-282-8282 

Permag, 400 Karin La, Hicksville, NY 11801 ...................... ,..... 518-822-3311 
Seacer, Inc. 123 Woodland Ave, Westwood, NJ 07675 ................. ' 201-668-5600 
Steward, O. M, Mfg. Co. P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
TDJ Co., Inc., 1154 Morena Blvd., San Diego. CA 92110 .. . . . . . . . . . . . . . .. 619-276-5920 
Thomson Passive Components Corp. 6203 Variel Ave., Un~ A,Woodland Hills, CA 

91367 ................................................................ 818-887-1010 

Cores, MagnetiC, Ferrite, Yoke Section-1850 
Dynapower Corporation, Box 3180, Farmington Hills, MI48333, 313-553-4300 

............................................................ [)O1703,1706 
§ FDK America, Inc., Fuji Electromechanical Co., ltd., 17326 Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701, 213-404-1770 •••••••••••••••••••••.••••• A·1319 
Siemens Components, Inc., Special Products DiY., 186 Wood AYe., South, iselin, 

NJ 08830, 201-321-3400 ... ,...................................... A·1321 
TDK Corporation, Electronic Components & Material, 13-1, Nlhonbashl, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 •••••••••••••••••••••••• A-1322 
Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••• 

A-1329 
§ Allen-Bradley Co., Magnetics Division, Div. of Aockwell Corp., 5900 N. Harrison St, 

Shawnee, OK 74801 ................................................. 405-275-2100 
§ Ceramic Magnelics, Inc. 87 Fairfield Ad., Fairfield, NJ 07006 ............ 201-227-4222 

Ferronics, 52 N. Main St, Fairport, NY 1445() ........................... 716-388-1020 
Steward, O. M. Mig. Co., P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
TDJ Co., Inc., 1154 Morena Blvd., San Diego, CA 92110 .. .. . .. .. . . . .. ... 619-276-5920 
Thomson Passive Components Corp., 6203 Variel Ave., Un~ A, Woodland Hills, CA 

91367., ............................................................... 818-887-1010 

EEM 1988 §-Product sold throughdistributorst-Product meets MIL specs 



Cores, Magnetic, Metal' Alloy-1850 

Cores, Magnetic, Metal Alloy (Other Than Silicon & 
Nickel~lron)-1850 

Dynapower CorporatIon, Box 3180, Fannlngton Hills, MI 48333, 313-553-4300 
•••••••• ; • • • •• • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • ••• 001703,1706 

,ToIdn America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-3020 •• ';';';329 

t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo, IL 
60152 ., ..................•..•...•..•.. , . . . . . . • • . . . . . . . . . . . . . . . . • • . . • . 815-568-2000 

t Magnetics, Spang & Co., Box 391, Butler, PA 16003-0391 ....•..•....... 412-282-8282 
. Permag, 400 Karin La, Hicksville, NY 11801 .........•...•....•.•....... 516-822-3311 

t Pyroferric IntemaIional.Inc..2OOMadisonSt.Toledo.1L 62468.......... 217-849-3300 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 ......•......•..•. 609-456-7300 

Cores, Magnetic, Nickel-Iron, L, EE, F, & Ring 
Laminations-1850 

Oynapower CorporatIon, Box 3180, Fannlngton Hills, Ml48333, 313-553-4300 
• • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • 001703,1706 

Tokin America,lnc., 155 Nicholson Ln., 95134,.CA 95131, 408-432-3020 •••••• 
A·1329 

Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 
...........•....•..........•..•.........•.............•.........•..•... 201-241-0710 

tMagne1ics, Spang & Co., Box 391, Butler, PA 16003-0391 ...........•... 412-282-8282 
Permag, 400 Karin La, Hicksville, NY 11801 ............................ 516-822-3311 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 ..........•....... 609-456-7300 

Cores, Magnetic, Nickel-Iron, Toroid-1850 
Oynapower CorporatIon, Box 3180, Fannlngton Hilla, Ml48333, 313-553-4300 

••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••• 001703,1706 
Tokin AmerIca, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-3020 •••••• 

A·1329 
t Amold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo. IL 

60152 . .. . .. .. .. .. . .. . .. .. .. .. .. . . . . .. .. . • .. .. . .. . . . . .. . .. .. .. . .. .. ... 815-568-2000 
t Infinetics Inc., Friskem Div. 201 Vandever Ave., Wilmington, DE 19802 .. 302-658-2471 

§t Krystinel Corp., 126 Pennsylvania Ave. Palerson, NJ 07509............. 201-345-6900 
t Magnetics, Spang & Co. Box 391, Butler, PA 16003-0391 •..........•... 412-282-8282 

permag, 400 Karin La, Hicksville, NY 11801 ............................ 516-822-3311 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 .................. 609-458-7300 

Cores, Magnetic, Powdered Iron, Pot/Cup-1850 
Delevan Div., American Precision Inds. Inc., 270 Quaker Rd., E. Aurora, NY 14052, 

716-652-3600 ••••••••••••••••••••••••••••••••••••••••••• •.•••••••• A.1241 
Oynapower Corporation, Box 3180, Fannlngton Hills, MI 48333, 313-553-4300 

.... , ....................................................... 001703,1706 
Renco EleCtronics, Inc., 60 Jefryn Blvd., East, Deer Pic., NY 11729, 

5,16-586-5566;1.e00-&45-5828 .......... ," ............... " ........ ' A.1285 
Toldn AmerIca, Inc.,. 155 Nicholson Ln., 95134, CA 95131, 408-432-6020 •••••• 

A·1329 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo. IL 

60152 ................................................................. 815-568-2000 
Cortae, Inc., 15811 Chemical La, Hunfington Bch. CA 92649 ........... 714-897-2529 
Micrornetals, 1190 N. Hawk, Anaheim, CA 92807....................... 714-630-7420 

t Pyrolerric International, Inc., 200 Madison St, Toledo, IL 62468 . .. . ... . .. ?17-849-3300 

Cores, MagnetiC, Powdered Iron, Slug-1850 
Caddall-Burns Mig., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

• • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • •• A·1208-1209 
Oynapower Corporation, Box 3180, Fannlngton Hills, MI 48333, 313-553-4300 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001703,1706 
Tokin AmerIca,Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-3020 ...... 

A·1329 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo, IL 

60152 ... .. . .. . .. .. .. . .. . .. .. . . .. .. . .. .. . .. . .. . .. . .. .. . . .. .. . . . .. .. ... 815-568-2000 
. Cortae, Inc., 15811 Chemical La, Huntington Bch. CA 92649 ........... 714-897-2529 

Delevan Div. Arnerican Precision Inds. Inc., 270 Quaker Rd., E Aurora, NY 14052 
· ................................................................... '" 716-652-3600 

MicromeIsIs, 1190 N. Hawk, Anaheim, CA 92807 ....•.................. 714-630-7420 
t Pyroferric Inlernaliona~ Inc., 200 Madison St, Toledo, IL 62468 .. . . .. . . .. 217-649-3300 

§tWor1<man Elclrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Cores, MagnetiC, Powdered Iron, Toroid-1850 
Oynapower Corporation, Box 3180, Fannington Hills': Ml48333, 313-553-4300 

.................................................. , .......... 001703,1706 
Tokin AmerIca, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-3020 •••••• 

A·1329 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo, IL 

60152 ... .. . .. .. . .. .. . .. . .. . .. . . . .. .. . .. . ... .. . .. .. .. .. .. . .. . .. .. . .. .. 815-568-2000 
Cortec, Inc., 15811 Chemical La, Huntington SCh. CA 92649 ...•....... 714-897-2529 

§ Dale Electronics, Inc., Yankton DiY. E Hwy. 50, Box 180, Yankton, SO 57078 
· .. . . .. .. . . . . .. . .. .. .. . .. ... . .. • .. .. .. . .. . . . .. . .. .. .. .. . .. . .. . .. .. . .. .. 605-665-9301 

Micrornetals, 1190 N. Hawk, Anaheim, CA 92807 ............•..... ,.... 714-630-7420 
t Pyroferric International, Inc., 200 Madison St, Toledo, R. 62468.......... 217-649-3300 

Cores, Magnetic, Powdered Permalloy, Toroid-1850 
Oynapower Corporatlon,.Box 3180, Fannlngton Hills, Ml48333, 313-553-4300 

• • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • 001703,1706 
Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-3020 •••••• 

A·1329 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West S1reet, Marengo, IL 

60152 ... . . . .. .. . .. .. . .. .. . .. . . . .. . .. . .. .. . .. . .. .. ... . . .. . .. . .. . . . . . .. 815-568-2000 
t Magnelica, Spang & Co. Box 391, Butler, PA 16003-0391 •.............. 412-282-8282 

Cores, Magnetic, Silicon C-1850 
Oynapower Corporation, Box 3180, Fannington Hills, Ml48333, 313-,553-4300 

• • • • •• • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • •• 001703,1706 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West. Street, Marengo. IL 

60152 .... _........................................................... 815-568-2000 

PRODUCT INDEX & DIRECTORY 
§t Aydin Radar & EW Division, DiY. of Aydin Corporation, 32 Great Oal<s Boulevard, San 

Jose, CA95119-1371 ................................................ 408-629-1100 
Framer Metal Products Co. Inc., 345 Carnegie Avenue, Kenilworth, NJ07003 

.................. , . .. . . . . . . . . .. . . . .... .. . .. .. .. .. .. .. . .. . .. . .. .. .. . .. . 201~241-o71 0 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 .........•..•..... 609-456-7300 

Cores, MagnetiC, Silicon EI, EE, &F Laminations-1850 
Apollo Magnatlc8 Corp., 2720 W. Beverly Blvd., Los Angeles, CA 90057, 

213-361-2500 .................................................... 001076 
Oynapower Corporation, Box 3180, Fannlngton Hills, MI48333, 313-553-4300 

•••••••••••••••••••••••••• ;................................. 001703,1706 
Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 

........................................................................ 201-241-0710 
SL Electronics, 300 Harvard Ave., Westville, NJ 08093 ..........•.....•. 609-456-7300 

Cores, MagnetiC, Silicon,Toroid-1850 
Oynapo_ Corporation, Box 3180, Fannlngton Hills, MI48333, 313-553-4300 

................................................... .......... 001703,1706 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo, IL 

60152 ................................................................ 815-568-2000 
§ Dale Electronics, Inc., yankton Div. E Hwy. 50, Box 180, Yankton, SO 57078 

.. . . . . . . .. . .. .. .. .. .. . . . .. . .. . . . . .. . . .. . .. . . . . .. . . .. . .. .. .. .. . . .. . .. ... 605-685-9301 
t Magne1ics, Spang & Co. Box 391, Butler, PA 16003-0391 ........•...... 412-282-8282 

SL EIec1ronics, 300 Harvard Ave., Westville,NJ 08093 .............. ~... 609-456-7300 

Cores, Magnets & Ferrites-1850 
Oynapower Corporatlon, Box 3180, Fannington Hills, MI48333, 313-553-4300 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001703,1706 
§ TDK Corporation, EleCtronic Components & Matertal, 13-1, Nlhonbaahl, 1-Chome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 •••••••••••••••••••••••• A·1325 
Tokin America, Inc., 155 Nicholson l.l'I., 95134, CA 95131, 408-432..ao2O •••••• 

A·1329 
§ Allen-Bradley Co. Magnetics Division, DiY. of Rockwell Corp., 5900 N. Harrison St, 

Shawnee, OK 74801 ................................................. 405-275-2100 
t Arnold Engineering Company, Sub. SPS Technologies, 300 West Street, Marengo. IL 

60152 .. .. . . . . .•.. . . . .. . . . . .. . . . . . . ..•..•. . .. ..•..•.. . .. .. . .. . .. . .•. .. 815-568-2000 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oal<s J3oulevard, San 

Jose, CA 95119-1371 ............•.........•............•.........•.• 408-629-1100 
Fair-R~e Prods, PO Box J, Wallkil~ NY 12589 .. ;....................... 914-695-2055 

§ ISKRA Electronics, Inc., 222 Sherwood Ave., FarmingdaJe, NY 11735 ..... 516-753-0400; 
800-862-2101 

Magnet Sales & MIg. Co. Inc., 11250 Playa Court, Culver City, CA 90230-6127 
........................................................ 213-391-7213;B00-421-8692 

S1eward, D. M. MIg. Co., P.O. Box 510, Chattanooga, TN 37401 ......... 615-687-4100 
TOJ Co., Inc., 1154 Morena Blvd., San Diego, CA 92110 .. . . . . . . . . . • . .. .. 619-276-5920 

Corners, Waveguide - See Bends & Twists, Microwave 
(Vol. A) 

Coulometers - See Timers, Electrolytic Cell (Vol. D) 

Countermeasures (CM) Sets (MIL), Airborne-3475 - See 
Vol. D 

CM Sets (MIL), Internal-3475 - See Vol. D 

CM Sets (MIL), Mobile-3475 - See Vol_ D 

Counter/Timers-2900 - See Vo/_ D 

Counters, Bidirectional-2200 - See Vol. D 
Counters, Coil Winding-2200 - See Vol. D 

Counters, Decade-2200 - See Vo/_ D 

Counters, Directional-2200 -- See Vo/_ D 

Counters, Electromagnetic-2200 - See VOI_ D 

Counters, Event-2200 ..;. See Vo/_ 0 

Counters, Frequency-2900 - See Vol. D 

Counters, Mechanical-2200 - See Vol. 0 

Counters, Particle-2900 - See Vo/_ D 

Counters, Photoelectric-2200 - See Vol. 0 

Counters, Predetermining - See Counters, Preset (Vol. D) 

Counters, Preset-2200 - See Vol. D 

Counters, Printing-2200 - See Vol. 0 

Counters, Proportional - See Counters, Particle (Vol. D) 

Counters, Pulse-2200 - See Vol. 0 

Counters, Reversible - See Counters, Bidirectional (Vol. D) 

Counters, Revolution~2200 - See Vo/_ 0 

Counters, Universal-2900 - See Vo/_ D 

Couplers, Acoustic-1900 ..;. See Vol. D 

Couplers, Antenna-1900 -- See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Couplers, Communications, Acoustic, Telephone-1900 
- See Vo/.D 

Couplers, Directional-3450 
AmplHJer Research, 160 SchoOl House Rd., Souderton, PA 18964·9990, 

215-723-8181 ••••••••••••••••••••••••••••••.••.•••••.••••.•••••.. 001005 
t Applied Research,lnc., 111 New South Rd., Hicksville, NY 11802, 516-938-9700 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••• A·1764 
Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487, 305-994-1n4 

.•.•••••••••••••••••.••••.•••.•••..••••••••.••.•••.••.•••••••••.. A·1768 
t Mlnl-Clrcuits Leb., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 •••.••••••••.•..•••.•.•.••.•.•.•.••••.••••.•..•••.•. A·1n5 
§ Penstock Engl.-ring Leba., Penatock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408-730-0300 .••••••••••.•••••••••.•.•••.••.••.••••.• A·1844 
TRM, Inc., 401 Kelly Ave., Grenier Field, Manchester, NH 03103,603-627-6000 

.•••••••••.••••••••••.••••••••.••.••.••.•••••••••.•••.•••••• A·1845,1847 
§t Adams-Russel\ Anzac Div, 80 Cambridge St, Burlington. MA 01803 ..•. 671-273-3333 

Aiken Advanced Systems, Inc., Amstar Electronics Group. 5901 Edsall Ad.. Alexandria, 
VA 22304-4197 ...................................................... 703-370-0900 

t Airtron, Litton Industries. Inc, 200 E Hanover Ave., Morris Plains, NJ 07950 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-539-5500 

Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 
....................................................................... 617-682-4661 

Amphenol Products, 4300 Commerce CL Lisle, IL60532 ............... 312-983-3500 
§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Ad.. E Syracuse, NY 13057 

· ................................... , . . .. . . . . . . . . . . . . . . . . . . .. . . . 315-432-8909 
t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 .. .. .. .. .. .. .. .. .. .. .. .. ... 516-231-8400 

Automatic Connector, Inc., 4QO Moreland Rd.. Commack, NY 11725 ... " 516-543-5000 
t Bird EIec1rcnic Corp., 30303 Aurora Ad.. Cleveland, OH 44139-2794 .... 216-248-1200 

C-COA Elclms.. 60 Decibel Rd.. Slate College, PA 16801 ............... 814-238-2461 
t Channel Microwave, iRAK Microwave Corp., 3/4 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND 002 1 TV ..... ;.. .. .. .. .. . .. .. . . .. .. . .. .. . . .... 44-382'-561509 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... 1-800-C0AXIAL 
Coil-Q Corp, 340 Bronxville Rd.. Bronxville, NY 10708 .................. 914-337-4775 

t Connecticut Microwave Corp. 106 Powder Mill Rd.. Box 389, Canton, CT 06019 
....................................................................... 203-693-4247 

§ Dielectric Communications, General Signal, Tower Hill Rd.. Raymond, ME 04071 
........................................................ 207-655-4555;800-341-9678 

tElectrospace Systems, Inc, P. O. Box 831359, Richardson, TX 75083-1359 
................................................................. 214-470-2106/2107 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . .. . . . . .. . .. . .. . . .. . .. . .. . . . . . . . . .. .. . . . .. . . . . . . . .. . . . . .. . .. . . .. Call Local Sis. Off. 

Hyletronics, Newtown Rd.. Littleton, MA 01460 .......................... 617-486-8911 
KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd.. Whippany, NJ 

07981 ................................................................ 201-887-8100 
t Lorch Electronics, SUb. 01 VernHron Corp. 105 Cedar La. Englewood. NJ 07631 

.. . . . . . . . . .. . .. .. . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 
MACOM, Inc. 43 Second Ave., Bldg. 8, Burlington, MA 01803 ... ,........ 617-272-3000 

§t MI A-COM Omni Spectra, Inc., 21 Continental Blvd, Merrimack, NH 03054 
.. .. . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . .. . . . . . .. . .. .. . . . . . . . . . . . . . . . . . 603-424-4111 

tMaury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Merrimac Industries. 41 Fairfield PI. West Caldwell, NJ 07006 .......... 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd.. Livingston, NJ 07039 ................... '201-992-7700 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§Microwave Development Laboratories. 10 Michigan Dr. Natick, MA 01760 

.......... .' .......................................................... " 617-655-0060 
§tMicrowave FiHer Inc.. 6743 Kinne St, East Syracuse. NY 13057-0486 .... 315-437-3953; 

800-448-1666 
t MHec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· .................................................................... " 514-694-6666 
t Narda Microwave Corp. Subsidiary 01 Loral Corp. 435 Moreland Rd.. Hauppauge, NY 

11788 ................................................................ 516-231-1700 
t Norsal Industries. 85 0 Hollman Lane S. Centrallsfip, NY 11722 ....... 518-234-1200 

North Hills Electronics, 1 Alexander PI. Glen Cove, NY 11542 .......... 516-671-5700 
Olekiron Corp, Signal Technology Corp, 61 Sutton Road, Webster, MA 01570 

....................................................... ............... 617-943-7440 
t Pasternack Enterprises. P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
tPrernier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 

RLC Electronics, Inc. 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
t sage Laboratories. Inc.. 11 Huron Dr, NatiCk, MA 01760 ................ 617-653-0844 

§tSystron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 
.............. ........................................................ 818-786-1760 

§tTelephonics Corporation/PRD Instrumants, 770 Park Avenue,. Huntington, NY 11743 
.,' ............................................................... 516-549-6415/6102 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
tTRAK Microwave Ltd.. TRAK Microwave Corp, 3/4 Lindlsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND 002 lTV .. .. .. . .. . .. .. .... .. .. . .. . .. . .. . .. .... 44-382-561509 
tTransco Products, Inc, 1001 Flynn Ad., Camarillo, CA 93011-6003 ...... 805-987-11007 

Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
t Vec1rcnics Microwave Corp. 113 Lincoln Blvd.. Middlesex. NJ 08646 ... 201-356-2377 
tWavecorn, Sub. of Loral Corp., 9036 Winnetka Ave, Northridge, CA 91324 

§tW~~~Ii~~' Bc;~·7;ii.·W:c.;k:j.;,;;'i"NJ· 07006:::::::::::::::::::::::::::::: 
t Werlatone, Inc., P. O. Box 47, Rle. 22, Brewster, NY 10509 ............. . 

Wide Band Engineering eo.. Inc., Box 21652, Phoenix. AZ 85036 ....... . 
§ Wmron, 490 Jarvis Dr., Morgan Hill, CA 95037-2809 ................... . 

Couplers, Fiber Optic-2475 - See Vol. 8 

Couplers, Microwave-3450 

818-882-3010 
201-226-9100 
914-279-6187 
602-254-i 570 
408-778-2000 

t Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802, 516-938-9700 
................................................................. A-1764 

t Elcom Systems, Inc., 932 Clint Moore Rd., Boca l'Iaton, FL 33487,305-994-1n4 
................................................................. A·1768 

t Mini-Circuits Leb., 2625 E. 14th St., P.O, Box 350166, Brooklyn, NY 11235-0003, 
718-934-4500 .................................................... A.1nS 

Couplers, Rotary-3450 
North Hills Electronics, 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

· • . • • • • .. .. • • • • • • • • • • • • • • .. • • • • .. • • • • • • • .. • • . .. • . • . . • . • • .... A-23OO-2302 
§ Penstock Engineering Leba., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408-730-0300 ........................................ A-1844 
TAM, Inc., 401 Kelly Ave., Grenier Field, Manchester, NH 03103, 603-627-6000 

.•.•.•.. .................................................... A·1845,1847 
t Airtron, Litton Industries, Inc, 200 E Hanover Ave., Morris Plains, NJ 07950 

....................................................................... 201-539-5500 
Alpha Inds,lnc. 20 Sylvan Ad., Wobum, MA 01801 ..................... 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp.. 651 Lowell St. Methuen, MA 01844 

.. . . . . . . .. . .. . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . . .. 617-682-4661 
Amplifier Research, 160 School House Rd.. Souderton, PA 18964-9990 

....................................................................... 215-723-8181 
§t Anaren Microwave, p.o. Box 178, 6635 Kirkville Rd.. E Syracuse, NY 13057 

.. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. ... ........... .... .. . .. .. .. .. .. .. .. . .... 315-432-8909 
t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 .. .. .. .. . .. .. .. .. .. .... .... 516-231-8400 

Avtech Electrosystems Ltd, P.O. Box 5120, SIn F, Ottawa, Ontario, CANADA K2C 3H4 
......................................... ............................. 613-226-5n2 

t Channel Microwave, TRAK Microwave Corp, 3/4 Lindsay Court, Dundee Technlg. PI<., 
Dundee, SCOTLAND 002 lTV ................. , .................... 44-382-561509 

Coaxial DynamiCS, 15210 Industrial Parkway, Cleveland, OH 44135 . . .. 1-800-C0AXIAL 
t Connecticut Microwave Corp. 106 Powder Mill Rd.. Box 389, Canton, CT 06019 

· . . . . . . . . . . . . .. .............•......................................... 203-693-4247 
t Dielectric Communications, General Signal, Tower Hill Rd.. Raymond, ME 04071 

........................................................ 207-655-4555;800-341-9678 
tEastern Microwave, 40 Ray Ave, Burlington, MA 01803 ................. 617-273-4700 

Frequency ElectroniCS, Inc., 55 Charles Lindbergh Blvd.. MHchel Field, NY 11553 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 516-794-4500 

Gabriel Electronics, Box 70, Scarborough Indl. PI<., Scarborough, ME 0407.4 
....................................................................... 207-663-5161 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . .. .. . . . . . . . . .. . . .. .. Catl Local SIs. Off. 

Hirose Electric U.SA, Inc. (HRS), Div. of Hirose Electric Co. Ltd (Japan), 9254 Deering 
Avenue, Chatsworth, CA 91311 ...................................... 818-709-1.247 

Hughes Aircraft Co, Microelctms. Sys. Div, 2801 Campus Dr. Irvine, CA 92715 
.. .. . .. . .. .. .. .. . .. .. .. . . . .... ........................................ 714-752-3800 

Hyletronics, Newtown Rd.. Littleton, MA 01460 .......................... 617-486-8911 
KDI Eleclronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd.. Whippany, NJ 

07981 ................................................................ 201-887-8100 
MACQM, Inc, 43 Second Ave, Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
MI A-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

.. . . . . . . . . . . . . . . . . . . . . • . . . . . .. .. . . . . . . . . . . . . ... . . . . . . . . .. . . .. .. . . . . . . .. 617-272-3000 
§t MI A-COM Omni Spectra, Inc, 21 Continental Blvd.. Merrimack, NH 03054 

....................................................................... 603-424-4111 
tMaury Microwave Corp., 8610 Helms Ave., Cucamonga. CA 91730 ...... 714-987-4715 
tMerrimac Industries, 41 Fairfield PI.. West Caldwelt NJ 07006 .......... 201-575-1300 
tMicrolab/FXR, 10 Microlab I'Id..Uvingston, NJ 07039 ................... 201-992-noo 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................ .203-866-8000 
§ Microwave Development Laboratories. 10 Michigan Dr. Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
§t Microwave FiKer Inc., 6743 Kinne St, East Syracuse, NY 13057-0466 .... 315-437-3953; 

800-448-1666 
tMicrowave Systems Inc. 6075 E Molloy Rd.. Syracuse, NY 13211-2100 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. .. .. . . . . . . . .. . .. . .. . . . . . .. . . .. . . . . .. 315-437-9951 
t Mitec ElectroniCS, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-694-6666 
t Norsallndustries, 85 0 Hoffman Lane S. Central Islip, NY 11722 ....... 516-234-1200 

Olekiron Corp., Signal Technology Corp. 61 Sutton Road, Webster, MA 01570 
....................................................................... 617-943-7440 

t Pasternack EnterpriSes. P.O. Box 16759, Irvine, CA 92713 .............. 714-261-1920 
t Prem.er Microwave, 35 New Broad St, Port Chester, NY 10573 . . . . . . . .. 914-939-8900 
t Reeve Electronics, Mellish E Murray, 1715 W. Carroll Ave., Chicago, IL 60612 

...................................................................... 312-670-0150 
t RHG Electronics Laboratory, Inc., Adams Russell, 161 E Industry Ct, Deer Park, NY 

11729 ................................................................ 516-242-1100 
ALC Electronics, Inc., 83 Radio Cir. Mt Kisco, NY 10549 . . . . . . . . . . . . . . .. 914-241-1334 

t Sage Laboratories. Inc. 11 Huron Dr. Natick, MA 01760 ................ 617-653-0844 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd.. Manchaster, NH 03108 

· .. .. . . .. . . .. . .. . . . . .. . .. . . . . . .. . .. .. . . . . . .. . . .. . . . . . . . . . . .. . 603-645-6000 Ext 4299 
Sivers IMA, Div. 01 Philips, 5669 Selmaraine Drive, Culver CRy, CA 90230 

213-390-7477 
§t Systron-Donner Microwave Div., 14844 Oxnard St, Van Nuys. CA 91409 

....................................................................... 818-786-1760 
§tTelephonics Corporation/PRD Instruments, 770 Park Avenue, Huntington, NY 11743 

................................................................. 516-549-6415/6102 
tTRAK Microwave Ltd.. iRAK Microwave Corp., 314 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND 002 lTV ...................................... 44-382-561509 
tTransco Products, Inc., 1001 Flynn Rd.. Camarillo, CA 93011-6003 ...... 805-987-8007 

Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
Varian Associates. Electron Device Group, 611 Hansen Way, Palo AHa, CA 94303 

.. . . . . . .. . . . .. . . .. .. . . . . . .. .. . . . .. . .. .. . . . . . .. . . .. . . . . .. . . . . . . .. . . . . ... 415-493-4000 
t Vectronics Microwave Corp. 113 Lincoln Blvd. Middlesex. NJ 0BB46 ... 201-356-2377 
tWavecorn, Sub. 01 Loral Corp., 9036 Winnetka Ave. Northridge, CA 91324 

. ......•................................................... ;........... 818-882-3010 
§tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Weinschel Engineering. One Weinschel La. Gaithersburg, MD 20877 .... 301-948-3434; 
800-838-2048 

Couplers, Multiset - See Couplers, Antenna (Vol, D) 

Couplers, Optoelectronic- See Isolators, Optoelectronic 
(Vol. B) 

Couplers. Rotary-3450 
t utton Poly-Scientific, 1213 N. Main St., Blacksburg, VA 24060-3'100, 703-953-4751 

.................................................. 801170,1221,1225-1230 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Couplers, Rotary-3450 (Cont'd) 
§ Acurex-Autodata, 555 Clyde Ave., P.O. Box 7042, Mountain View, CA 94039 

..........•............•............................................... 415-967-9100 
t Airtron. Litton Industries, Inc, 200 E. Hanover Ave, Morris Plains. NJ 07950 

· .• . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • • . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . • . .. 201-539-5500 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St. Methuen, MA 01844 

.: ....................•.....•.......................................... 617-682-4661 
tChannel Microwave, TRAK Microwave Corp., 314 Lindsay Court, Dundee Technlg. PI<.. 

Dundee, SCOTLAND 002 lTY ................•.................. ". 44-382,561509 
tEastern Microwave, 40 Ray Ave, Burlington, MA 01803 ........ , •....... 617-273-4700 
tMaury Microwave Corp, 8610 Helins Ave., Cucamonga, CA 91730 ...... 714-987~715 
t Microphase, 587 Connecticut AVe., Norwalk, CT 06856 ...•............. 203-866-8000 
§Microwave DevelopmentLaboratories, 10 Michigan Dr, Natick, MA 01760 

...........................•........................................... 617-655-0060 
t Premier Microwave, 35 New Broad St. Port Chester, NY 10573 ......... 914-939-8900 
t Sage Laboratories, Inc, 11 Huron Dr, Natick, MA 01760 ................ 617-653-0844 
tTRAK Microwave Lid., TRAK Microwave Corp., 314 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND 002 lTY .................•........ :........... 44-382-561509 
§t Waveline, Box 718, W. Caldwel~ NJ 07006 . . . . . . . . . ..... . . . . ..... . . . . . .. 201-226-9100 

Couplers (MIL), DirectiQnal-2440 - See Vol. B 

Couplings, Quick-disconnect, Liquid or Gas-2500 - See 
Vol. C 

Couplings, ShaH, Rigid & Flexible-2400 - See Vol. C 

Covers, Protective (Incl. DustcQvers)-1400 - See Vol .. C 

Crimping Services - See Services, Crimping (Vol. D) 

Crossbars - See Scanners, Crossbar (Vol. D) 

Crystal Blanks-2300 
§t Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-895-4428 

................................................................. A·1337 
t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

••••.••.••••••••••••••••••••••••••••••••••.••••••••••••.••••••••• A·1352 
. t Colorado Crystal Corp., 2303 W. 8th St., Loveland, CO 80537, 303-667-9248 

• • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • •• A·1356-1357 
Cravan Crystals, 500 Beech St., Whitby, ON, CANADA LiN 5S5, 416-668-3324 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1365 
§t Hi-Q Crystals, Hybrids International Ltd., 311 N. Lindenwood Dr., Olathe, KS 

66062, 913-764~544 ............................................. A.1478 
Monitor Products Co.,lnc., S02 Via Del Monte, OceanSide, CA 92054, 
619~~510 .................................................... A.1426 

t M-Tron Industries, P.O. Box 630, E. Hwy. SO, Yankton, SO 57078, 605-665-9321 
• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• A·1428 

standard Crystal Corporation, 9940 E. Baldwin Pl., EI. Monte, CA 91734, 
818~3-2121 ..................................................... A •. 1489 

§t Atomergic Chernetals Corp., 91 Carolyn Blvd, Farmingdale, NY 11735-1527 
· . • . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-694-9000 

Cal Crystal Lab, Inc., 1142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 
800-854-XT AL 

tCrystek Corp. P.O. Box 06135, Ft Myers. FL 33906 ..................... 813-936-2109 
CTS Corp., Frequency Col1lrol Div., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich,lL 60548 ...........•.....•................................ 815-786-6411 
t Hollman. P. R, Co., Materials ProceSSing Div., Spreckels Industries Inc, 321 Cherry St. 

Carlisle, PA 17013 ................................................... 717-243-2011 
K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 .........•.• 301-749-2424 

t K-W Manufacturing Co, Inc, P. O. Box 508, Prague, OK 74864.......... 405-567-2285 
tLeigh Instruments Lid., Components Division, 141 Bond Ave, Dcn Mills, ON, CANADA 

M3B 1M2............................................................ 416-447-8531 
§NEL Frequency Controls. Inc., 357 Beloit si., Burlington, WI 53105 ...... 414-763-3591 
tPiezo Crystal, 100 K St. Box 619, Carlisle, PA 17013 ................... 717-249-2151 

Raltron ElectroniCS 2315 N.W. 107th Ave., Miami, FL 33172 ............ 305-593-6033 
t Reeves-HoHman Div, Dynamics Corporation of America, 400 W. North St. Csrlisle, PA 

17013................................................................ 717-243-5929 
t Savoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 .•.........•. 305-563-1333; 

800-327-1282 
tSFE Technologies, 1501 1st St, San Fernando, CA 91340 •..........•.. al6-365-9411 

Tokin America, Inc., 155. Nicholson Ln. 95134, CA 95131 ............... 40~2-8020 
Toyo Comrn Equip. Co.. Ud, 2Q-4, Nishi-Shimbashi, 3-Chome Minalo-Ku, TOKYO, 

JAPAN 105 ............................................. ~59-7320/03-459-731 0 
t Union Carbide Corporation, Industrial Chemicals Div, Crystal Products Dept, 9320 

Chesapeake Dr., Sle. 216, San Diego, CA 92123 ...................... 619-279-4500 
§tUnited States Crystal Corp., 3605 MCCart Sl, Fort Worth, TX 76110 ..... 817-921-3014 

Valpey-Fisher, 75 South S~ Hopkinton. MA 01748 .. , ................... 617~5-6931 
tWaI~ A T, Co.. 55 Service Ave, Warwick, RI 02886 ..................... 401-739-0740 

Crystals, Frequency Control-2300 
§t Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695~28 

................................................................. A·1337 
t Billey Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

....................................................... A·1345,1349-1353 
t Colorado Crystal Corp., 2303 W. 8th St., Loveland, CO 80537, 303-667-9248 

.. .. • .. .. .. • .. .. • • .. .. • • .. • .. .. • • • • • . • • • .. .. • • • .. .. • • • .. • ... A·1355-1357 
t Craven Crystals, 500 Beech St, Whitby, ON, CANADA LiN 5S5, 416-668-3324 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1365 
t CTS Corp., Frequency Control Div., (Formerly Knights DIv.), 400 Reimann Ave., 

Sandwich,lL 60548,815-786-8411 •••••••• Ao1386-1389,1372-1384,1386-1387 
Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••• A·1391 
§t Fox Electronics, 5842 Corporation Circle, Ft. Meyers, Ft. 33905, 813-693-0099 

•••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• A·I397 
t Frequency ElectroniCS, Inc., 55 Chartes Lindbergh Blvd., Mitchel Field, NY 11553, 

516-794,.4500 .................................................... A-1399 

GTE Product. Corp., 2401 Reach Rd., Wlillameport, PA 17701, 717-326-6591 
................................................................. A·1401 

§t HI-Q Cl'}'stals, Hybrtds Intemalional Ltd., 311 N. Lindenwood Dr., Olathe, KS 
66062, 913-764~544 ............................................. A.1478 

§ ITT Components, m Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 
714-727-3001 ............................................... A.1404-1405 

fMcCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 
Holly Springs, PA 17065, 717~6-3411 •••••••••••••• A.1406,1409-1411,1415 

t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 
619~33~510 ............................................... A.1426-1427 

§t M-Tron Industries, P.O. B9x 630, E. Hwy. SO, Yankton, SO 57078, 605-665-9321 
• • • • .• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • . • •• • • • • •• A·1428-1429 

Murate Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ............................ ;... ..................... A.1430 

t Q-Tech Corp., 101SO W. Jefferson Blvd., Culver City, CA 90232-3510, 
213-836-7900 ............................................... A.14SO-1451 

§ SaRonix, 4010 Transport at San Antonio, Palo Alto; CA 94303, 415-856-6900 
•••• ; •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1458 

§ Saiko Instruments U.s.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 
213-517-7770 .................................................... A.1464 

§t SIstek Corp., 512 N. Main St., Orange, CA 92668, 714-639-7810 ••••.•••• A.1470 
Analytic Instruments Corporation, P.O. Box 542945, Dallas, TX 75354 . .. 214-357,3892 

§Baknorlndustries LimKed,2209 Dunwin Drive, Mississauga, ONT,CANADA L5L lXl 
•.........•.........................•.................•...........•.... 416-828-2400 

t 8-0 Crystal Entprs, Inc., 1727 W. Galbraith Rd, Cincinnati, OH 45239 ... 513-522-3300 
Blackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

· . .. . . . . . . .. . . . .•. . .• . . . .. . . . . . . . . ... . . . . .•. . . . . •. . . . .•. .•.. .. . . .. . . . .. 606-752-8701 
§ Bomar Crystal, 201 Blackford Ave., Middlesex, NJ 08946 .. 201-356-7787;800-526-3935 

Cal Crystal Lab. Inc, 1142 N. Gilbert, Anaheim, CA 92801 .............. ~ 714-991-1580; 
800-854-XT AL 

§Calmax Corp., 341O-C W. MacArthur Blvd, Santa Ana, CA 92704 ....... 714-957-1299 
Cord Electronics, Inc, 177 Cantiague Rock Ad, Westbury, NY 11580 ... 516-935-3640 

§tCrystek Corp. P.O. Box 06135, Ft Myers, Fl33906 ..................... 813-936-2109 
tCTS Corporation. 905 West Blvd North, Elkhart, IN 46514 ..........•..• 219-293-7511 

Frequency Control Products. Inc, American Time Products Div, 430 Commack Ad, Deer 
Pk., NY 11729 .................................................•...... 516-243-5730 

Hollman, P. R., Co., Materials Processing Div, Spreckels Industries Inc., 321 Cherry St. 
Carlisle, PA 17013 ...•..................•.........................•.. 717-243-2011 

International Crystal MIg, 701 W. Sheridan, P.O. Box 26330, Oklahoma City, OK 73126 
.......................•......•..•..•..•..•......•.•.........•.•••.•..• 405-236-3741 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave, Phoenix, p;z 85043 
· . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . 602-272-7844 

t K-W Manufecturing Co., Inc., P. O. Box 508, Prague, OK 74864 . . . . . . . . .. 405-567.-2285 
t Leigh instruments LId, Components Division, 141 Bond Ave., Don Mills, ON, CANADA 

M3B 1M2 ............................................................ 41~7-9531 
§ MG Electronics, 32 Ranick Rd, Hauppauge, NY 11788 .•..........••... 516-582-3400 
. Motorola, Inc., Compt Div$. Clock Oscillator Dept, 2553 N. Edgington. Franklin Park, IL 

60131 .........................................•........•..........•.• 312~51-1ooo 
§NEL Frequency Controls, Inc, 357 Beloit St. Burtington. WI 53105 ...... 414-763-3591 
§ Oscilloquar1z, B & J Marketing, 17074 Dearborn St. Northridge, CA 91325 

· . . • . • . . . . . . . . . . . . . . . . . •• . . . • . . . . • . . . . . . . . • . . . . . • . . . • . • . . . . • . . . . . . . . • . . 818-993-0048 
tPiezo Crysta~ 100 K St, Box 619, Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Kinetics Inc., Box 756, Pine and Mill Streets. Bellefonte, PA 16823 

...........•.....•..................................•... 814-355-1593;814-355-1594 
t Pleza Technology Inc, 2525 Shader Rd, Ortando, FL 32804 ............ 407-298-2000 

§t Pioneer Components. 2352 E. 66th Sl, Brooklyn, NY 11234 ............ 71~3880 
§Rallron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172 .........•.. 305-593-6033 
t Reeves-HoHman Div, Dynamics Corporation 01 America, 400 W. North St. Carlisle, PA 

17013 .............................•......•.•.........•........•...... 717-243-5929 
tSavoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ............. 305-593-1333; 

ao6-327-1282 
t Sentry Manufacturing. Crystal Par1<, Chickasha, OK 73018 .....•........ 405-224-6780 

SFE Technologies, 1501 1st St, San Fernando, CA 91340 ............... 818-365-9411 
Sokol Crystal Products, Inc., 121 Water St. Mineral Poin~ WI 53565 . . . .. 608-987-3363 
Toyo Comm. Equip. Co, LId, ~, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 

JAPAN 105 .................•...............•........... ~59-7320103~59-7310 
§t UnKed Slates Crystal Corp, 3605 McCart St. Fort Worth, TX 76110 ..... 817-921-3014 
§tValpey-Fisher, 75 South S~ Hopkinton. MA 01748 ..........•..•........ 617~5-6931 

VernKron Piezoelectric Div, 232 Forbes Ad, Bedford, OH 44146-5478 .. 216-232-8600 
X-Tron ElectroniCS Inc., 1669 National Avenue, Hayward, CA 94545 .... 415-793-2145 

Crystals, Microprocessor-2300 
Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

................................................................. A·1337 
§ CTS Corp., Frequency Control Div., {Formerly Knights Div.I, 400 ReImann Ave., 

Sandwich,lL 60548,815-786-8411 
•••••••••.••••••••••••••••••.•• A·1366,1366,1374-1376,1379,1381,1386-1387 

Epson America, Inc., 3415 Kashlwa St., Torrance, CA 9OS05, 213-534~5OO 
.................................................................. A·1394 

§t Hi-Q Crystals, Hybrids Intemational Ud., 311 N. Lindenwood Dr., Olathe, KS 
66062, 913-764-4544 ............................................. A·1478 

ITT Components, m Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 
714-727-3001 ............................................... A.1404-1405 

McCoy Electronics Co., A Sub. C!f Oak Industries, 100 Watts St., P.O. Box B, ML 
Holly Springs, PA 17065, 717~6-3411 •••••••••••••••••••••••• A·1406,1411 

Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-S05-534O 
.............................................. .1 .................. A.1422 

§t Monnor Products Co., Inc., 502 Via Del Monte, OCeanside, CA 92054, 
619-433~510 ...................................... ;............. A.1426 

§t M-Tron Industries, P.O. Box 630, E. Hwy. SO, Yankton, SO 57078, 605-685-9321 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1428-1429 

Murate Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404~6-1300 .................................................... A·1430 

§ NDK America, Inc., 20300 SIevens Creel< Blvd., SIe. 400, CupertIno, CA 95014, 
408-255-0831 .......................................... A·1330,1432,1435 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§ NTK Technical Ceramlcs,NGK Spark Plugs (USA), Inc., 99 MOnis Ave., 

Springfield, NJ. 07081 , 201-376-6070 •••••..•••••••.•••••••••••••••• A·1438 
Pletronlcs, Inc., 9026 RooseveH Way N.E., Seattle, WA 98115, 206-523-9395 

• •••••••••••.•.••••••.•••••••••••••••••.•.••.•••••..•••••.•.••.•. A·1447 
Q-Tech Corp., 10150 W. Jefferaon Blvd., Culver City, CA 90232-3510, 

213-836-7900 .................................................... A.1452 
§ Raltron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172, 305-593-8033 

................................................................. A·1453 
§ SaRonlx, 4010 Transport at San Antonio, Palo Alto, CA 94303,415-856-6900 

................................................................. A·1458 
Salko Instruments U.S.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A.1464 
§ Standard Crystal Corporation, 9940 E. Baldwin PI., EI Monte, CA 91734, 

818-443-2121 .................................................... A.1469 
§t Statek Corp., 512 N. Main St., Orange, CA 92668,714-639-7810 •. •. A.1472-1473 

§ Baknor Industries Limited, 2209 Dunwin Drive. Mississauga, ONT., CANADA LSL lXl 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. 416-828-2400 

t B-D Crystal Entprs., Inc, 1727 W. Galbraith Rd. Cincinnati, OH 45239 ... 513-522-3300 
Blackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

.. .. .. .... .. .. .. .. .. .. . .. .... .............................. .......... 608-752-8701 
BlUey Electric Co, 2545 W. Grandview Blvd, Erie, PA 16506 ...•........ 814-838-3571 
Cal Crystal lab, Inc, 1142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 

8QO-854-XT Al 
Cord Electronics, Inc, 177 Cantiague Rock Rd. Westbury, NY 11590 '" 516-935-3640 

§tCrystek Corp, p.o. Box 06135, Ft Myers, Fl33906 ..................... 813-936-2109 
§CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

Frequency Control Products, Inc.. American Time Products Div, 430 Commack Rd. Deer 
Pk., NY 11729 ........................................................ 516-243-5730 

§t Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-691-2572 
Kahgan Electronics Corp, 605 Peninsula Blvd, Hempstead NY 11550 .. 516-538-2300 

t K·W Manufacturing Co., Inc., P. O. Box 508, Prague, OK 74864.......... 405-567-2285 
Motorola, Inc, Compt Divs. Clock Oscillator Dept., 2553 N. Edgington, Franklin Park, Il 

60131 ................................................................ 312-451-1000 
§ NEl Frequency Controls, Inc, 357 Beloit SL Burtington, WI 53105 ...... 414-763-3591 
tPiezo Crystal,loo K SL Box 619. Carlisle, PA 17013 ....... . 717·249-2151 

§t Pioneer Components, 2352 E. 66th SL Brooklyn, NY 11234 . 718-444-3880 
t Savoy Electronics, P.O. Box 5727, Ft lauderdale, Fl 33310 ............. 305-563-1333; 

8QO-327 ·1282 
tSFETechnologies, 15011stSLSanFernando,CA91340 .............. 818-365-9411 

Sokol Crystal Products, Inc, 121 Water SI., Mineral Point WI 53565 ..... 608-987·3363 
T oyo Comm. Equip. Co, ltd, 20-4, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 

JAPAN 105 ............................................. 03-459-7320/03-459-7310 
§ Valpey-Fisher, 75 South st Hopkinton, MA 01748 ...................... 617-435-6831 

X·Tron Electronics, Inc., 1869 National Avenue, Hayward, CA 94545 .... 415-783·2145 

Crystals, Piezoelectric-2300 
§t Anderson ElectronicS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

................................................................. A·1337 
t Colorado Crystal Corp., 2303 W. 8th St., Loveland, CO 80537, 303-667-9248 

••••••••••••••••••••••••••••••••.••••.••••••.•••••.•.••••••. A·1355-1357 
§t Fox ElectroniCS, 5842 Corporation Circle, Ft Meyers, FL 33905, 813-693-0099 

................................................................. A·I397 
GTE Products Corp., 2401 Reach Rd., Williamsport, PA 17701, 717-326-6591 

................................................................. A·1401 
§t Hi-Q Crystals, Hybrids International ltd., 311 N. Lindenwood Dr., Olathe, KS 

66062,913-764-4544 ............................................. A·1478 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 ............................. A.1406 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 

................................................................. A·1421 
t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 .................................................... A·1426 
§t M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 

•••••••.••••••••••••••••••••••••.••••••.•••.••••••.•.••••••• A·1428-1429 
Murata Erie North America, Inc., 2200 lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ..................................................... B.1899 
§ NTK Technlcsl Ceramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 •••.••••••••.•.•••••••• A.1438, B.1901 
tQ-Tech Corp., 10150 W. Jefferaon Blvd., Culver City, CA 90232-3510, 

213-836-7900 ............................................... A.1450-1451 
§ SaRonix, 4010 Transport at San AntoniO, Palo Alto, CA 94303,415-856-6900 

................................................................. ·A.1458 
§t Statek Corp., 512 N. Main St., Orange, CA 92668, 714-639-7810 .•••.•.•• A.1470 

§ Tokln America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••. 
801926 

AT&T, 555 Union Blvd, Allentown, PA 18103 ........................ 1-8QO-372-2447;ln 
Canada:1-8QO-553-2448 

§t Atomergic Chernetals Corp, 91 Carolyn Blvd. Farmingdale, NY 11735-1527 
· .. . .. . .. . .. . . . . .. .. . . . .. . .. . . . . .. . . . . . . . . . .. .. . .. . . . .. . .. . . . .. . . . . . . .. 516-694-9000 

§Baknor Industries Limited, 2209 Dunwin Drive, Mississauga, ONT, CANADA LSllXl 
· .................................................................... " 416-828-2400 

t B-O Crystal Entprs., Inc., 1727 W. Galbraith Rd. Cincinnati. OH 45239 . .. 513-522-3300 
§ BEA electro-optics, inc., 690 First Ave, Des Plaines, Il60016 ........... 312-298-1420 

Blackhawk Networks COrp.. 14 N. Parker Dr., P.O. Box 919, Janesville, WI 53545 
........................................•...............•.............. 608-752-8701 

§ Bomar Crysta~ 201 Blackford Ave.. Middlesex, NJ 08646 .. 201-356-7787;800-526-3935 
Burleigh Instruments, Burleigh PI<., Fishers, NY 14453 .........•........ 716-924-9355 
Cal Crystat lab., Inc., 1142 N. Gilbert Anaheim, CA 92801 ......... . ... 714-991-1580; 

8QO-854-XTAl 
§Calmax Corp., 3410-C W. MacArthur Blvd. Santa Ana, CA 92704 ....... 714-957·1299 
t Channellrldustries, 839 Ward Dr, Santa Barbara, CA 93111 ......... . ... 805-967-0171 
t Croven Crystals, 500 Beech SI., Whitby. ON. CANADA II N 5S5 ..•..... 416-868-3324 

§tCrystek Corp, P.O. Box 06135. Ft Myers, Fl33906 ..................... 813-936-2109 
§tCTS Corporation. 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
§t CTS Corp, Frequency Control Div,(Formerly Knights Div.). 400 Reimann Ave, 

Sandwich,ll60548 ... .. ....................... ,. ........ 815-786-8411 

Crystals, Quartz-2300 
t EOO Western Corp., EOO Corp, 2645 South 300 W, Salt lake City, lJT 84115 

................................................................. 801-486-7481/3846 
t Honeywell Inc., Aerospace & Defense Grp, Honeywell Plaza, Minneapolis, MN 55408 

· . . . .. .. .. . . . . . . .. .. .. . .. . . . . . .. . . .. . . .. .. . . . . .. .. . . . .. . . . .. . .. . .. . .... 612-870-5186 
International Crystal Mig., 701 W. Sheridan, P.O. Box 26330, 0Ideh0ma CIty. OK 73126 

................................................................•...... 405-236-3741 
t K&L Microwave, Inc, 408 Coles Circle, Salisbury. MD 21801 ..•........• 301·748-2424 

K & l Quartztek, K & l Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 
.........................................•............................ 602-272-7944 

t K-W Manufacturing Co., Inc.. P. O. Box 508, Prague, OK 74864 ...... '.. .. 405-567-2285 
t leigh Instruments ltd. Components Division, -141 Bond Ave, Don Mills, ON. CANADA 

M3B 1M2 ............................................................ 416-447-8531 
§ NEl Frequency Controls, Inc., 357 Beloit SL Burlington. WI 53105 ....... 414-763-3591 
t Piezo Crystal, 100 K SL Box 619. Cartisle, PA 17013 ................... 717·249-2151 
t Piezo Kinetics Inc., Box 756, Pine and Mill Streets, Bellefonte. PA 16823 

........................................................ 814-355-1593;814-355-1594 
t Piazo Technology Inc, 2525 Shader Rd. Ortando, Fl 32804 ............ 407-298-2000 

§t Pioneer Components, 2352 E. 86th SL Brooklyn, NY 11234 ............ 718-444-3880 
§ Raltron Electronics, 2315 N.W. 107th Ave., Miami, Fl33172 ............ 305-593-6033 
t Reeves·Hoffman Div, Dynamics Corporation of America, 400 W. North SL Carlisle, PA 

17013 ................................................................ 717·243-5929 
tSavoy Electronics, P.O. Box 5727, Ft lauderdale, Fl33310 ............. 305-563-1333; 

8QO-327-1282 
Seacor, Inc, 123 Woodland Ave, Westwood, NJ 07675 . . . . . . . . . . . . . . . . . • 201-686-5800 

t Sentry Manufacturing, Crystal Park, Chickasha, OK 73018 .............. 405-224-6780 
Sokol Crystal Products, Inc, 121 Water SL Mineral Point WI 53565 . . . .. 608-987-3363 
Star Micronics, Inc, OEM Division, 70-0 Ethel Rd W, Piscataway, NJ 08854 

....................................................................... 201-572-9512 
Toyo Comm. Equip. Co, ltd, 20-4. Nish~Shimbash~ 3-Chome Minato-Ku, TOKYO, 

JAPAN 105 ............................................. 03-458-7320/03-459-7310 
§t Unned States Crystal Corp, 3605 McCart SL Fort Worth, TX 76110 ..... 817-921-3014 

§ Valpey-Fisher, 75 South st Hopkinton, MA 01748 ...................... 617-435-6831 
tVemitron Piezoelectric Div, 232 Forbes Rd. Bedford, OH 44146-5478 .. 216-232·8600 

Crystals, Quartz-2300 
§t Anderaon ElectronicS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

................................................................. A·1337 
t Billey Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

....................................................... A·1350-1351,l353 
t Colorado Crystal Corp., 2303 W. 8th St., Loveland, CO 80537, 303-667-9248 

............................................................ A·1355-1357 
t Croven Crystals, 500 Beech St., Whitby, ON, CANADA LIN 555, 416-668-3324 

............................................................ , .... A·l365 
§t CTS Corp., Frequency Control Dlv., (Fonneriy Knights DIv.), 400 Reimann Ave., 

Sandwlch,lL 60548, 815-786-8411 •••••••••••••••••• A.1386-1389,1373-1381 
Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

................................................................. A·1391 
Electronic Research Co., 7618 Wadd St., Overland Park, KS 66204, 913-631-6700 

................................................................. A·1392 
Epson America, Inc., 3415 Kaahlwa St., Torrance, CA 90505,213-534-4500 

.................................................................. A·1394 
§t Fox ElectroniCS, 5842 CorporatIon Circle, Ft Meyers, FL 33905, 813-693-0099 

................................................................. A·1397 
GTE Products Corp., 2401 Reach Rd., Williamsport, PA 17701, 717-326-6591 

•••••••••••••••••••••••••••••••••.••••••••••.••••.••••••.•••••••• A·1401 
§t HI-Q Crystels, Hybrids International Ltd., 311 N. Undenwood Dr., Olathe, KS 

66062,913-764-4544 ............................................. A.1478 
m Componentf!, m Corporation, 5 Jenner .sL, Ste. 100, Irvine, CA 92718, 

714-727-3001 •••••••• ,............................................ A.1405 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 

Holly SpringS, PA 17065, 717-486-3411 ••••••••••••••••.•• A.1406,1408-1411 
t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, ~A 92054, 

619-433-4510 ............................................... A·1426-1427 
§t M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SD 57078, 605-665-9321 

• • .. • • • . .. • • • .. • .. • • .. .. • .. .. .. .. .. • .. .. .. • • .. • • • • • .. .. • . ... A·1428-1429 
Murata Erie North America, Inc., 2200 lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ••••••.••••••••••••••••••••••••••••••••••.•••••••••• A.1430 
NDK America, Inc., 20300 Stavens Creek Blvd., Sta. 400, Cupertino, CA 95014, 

408-255-0831 ................................................ A·1330,1432 
§ Pletronlcs, Inc., 9026 Roosevelt Way N.E., Saattle, WA 98115, 206-523-9395 

• ••.••••••••.•••••••••••••••••••••••••••••••••••• :. • • • • • • • •• A·1447-1448 
t Q-Tech Corp., 10150 W. Jelferaon Blvd., Culver City, CA 90232-3510, 

213-836-7900 ............................................... A·1450,1452 
§ Rallron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172,305-593-8033 

................................................................. Ao1453 
§ SaRonlx, 4010 Transport at San Antonio, Palo AHo, CA 94303, 415-856-6900 

....................................................... A·1458-1459,l481 
§ Saiko Instruments U.s.A., Inc., 2990 W. Lomb Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A·1464 
§ Standard Crystal Corporation, 9940 E. Baldwin Pl., EI Monte, CA 91734, 

818-443-2121 •••••• _. ... .. .. • • • • • • • • .. • .. • • .. .. .. • • • .. .. .. .. • .. ... A.1489 
§t Statek Corp., 512 N. Main St., Orange, CA 92668, 714-639-7810 

....................................................... A·1470,1473,1475 
Advanced Fmer Devices, Inc., 6241 Yarrow Dr, Ste. 0, Carlsbad, CA 92009 

....................................................................... 619-438-2074 
§t Atomergic Chemetals Corp., 91 Carolyn Blvd. Farmingdale, NY 11735-1527 

....•...................... : .......... , .........................•....•. 516-694-9000 
§ Baknor Industries UrnRed, 2209 Ounwin Drive. Mississauga. ONT, CANADA L5L 1 Xl 

.......................................•............................•.• 416-628-2400 
t B-D Crystal Entprs., Inc, 1727 W. Galbraith Ad, Cincinnati, OH 45239 ... 513-522-3300 

Blackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 
· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . .. . . . . . . . . . . • . . . . . . . . . . . . . . . . 608-752-8701 

§ Bomar Crysta~ 201 Blackford Ave., Middlesex, NJ 08648 •. 201-356-7787;8QO-526-3935 
cal Crystallab,lnc., 1142 N. GIlbert, Anaheim, CA 92801 ............... 714-991-1580; 

8QO-854-XTAl 
§calmax COrp.. 3410-C W. MacArthur Blvd. Santa Ana, CA 92704 ....... 714-957-1299 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Crystal$, Quartz-23.00 (Cont'd) 

Cord ~ronics. Inc., 177 Cantiague.Rock Ad., Westbury. NY 11590 ••. 516-935-3640 
§tCrystek Corp. P.O. Box 06135. Fl Myers. FL 33906 ..................... 813-936-2109 
§tCTS.Corporation. 905 west Blvd North, Elkhart, IN 46514 ..... ,., ...... 219-293-7511 

Electro Dynamics, Sub. of SFE Technologies, 9075 Cody. Overland Park, KS 66214 Elec, 
Dyna, .............. , .......................... , .. , .. .. . .. .. . . .. .. .. . 913-88&-1750 

Frequency Control Products, Inc., American Time Products Div, 430 Commack Ad., Deer 
PI<, NY 11729 ....................... , ......... , ... , .. , .. , ......... ,.. 516-243-5730 

t Hoffman, p, R., Co, Materials Processing Div, Spreckels Industries Inc., 321 Cherry Sl, 
Carlisle, PA 17013 ......... ' ........ , ....... , .................. , ..... 717-243-2011 

t Hughes Microelectronics Circuits Division. 500 Superior Ave.. P,O. Box H, Newport 
Beach, CA 92658-8903 ..•. , ... ,'"., ..•.••.... , .. , .•...•.•. , .. ,..... 714-759-2952 

§tlndUCIive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 , .. ,.. 714-891-2572 
International Crystal MIg., 701 W, Sheridan, P.O. Box 26330. Oklahoma City. OK 73126 

................ , .. , ...... , ..... , .................. , ..... , .... , ........ 405-236-3741 
§ fIT Components, fIT Corporation, 5 Jenner ,s!., Ste. 100. Irvine, CA 92718 

, .. , .. , .• ' ...• , .. , ......•.... , ..•..•.......... , .. , .......•..•.... , ....• 714-727-3001 
t K&L Microwave, Inc.. 408 Coles Circle, Salisbury. MD 21801 .•.. , .. ,..... 301-749-2424 
t K & L Quartztek, K & L Micrqwave. 20 S. 48th Ave., Phoenix, f><Z 85043 

, .. ,' ............... , .. ,.,.,., ' .. , .. , ...• ,. , •. , ..... , .. , .• , .. , ... , ..... 602-272-7944 
tK-W Manufacturing Co., Inc.. P. C. Box 508. Prague, OK 74864., .••.•... 405-567-2285 

§t Kyocera Northwest Electronic Components Group, P.O. Box 85542. San Diego. CA 
92138-5542 ... , ...... , .............. " ........... , .... ,."."........ 619-576-2600 

tLeigh Instruments Lid., Components Division. 141 Bond Ave, Don Mills, ON, CANADA 
M3B 1M2 ..... "." ..... , ...... , ..... , , ........ , ............... , ..... 416-447-8531 

Micro Crystal Division. SMH. 35 E 21st Street, New York, NY 10010 .... 212-505-5340 
Motorola, Inc., Compt Divs. Clock Oscillator Dept., 2553·N. Edgington, Franklin Park, IL 

60131 , .. , ......................... ,., ... ; ............ " .. , ......... ,. 312-45Hooo 
§ Na Frequency Centrols, Inc, 357 Beloit Sl, Burlington. WI 53105 , ... ,. 414-763-3591 
§ NTE Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ., .. , .•.... ,. 201-748-5089 
§ Oscilloquartz, B & J Marketing, 17074 Dearborn Sl, NorIhridge, CA 91325 

, ... , ...................... , .. , .. , .. ,., ....... , ... ,."." .. , ........ ". 816-993-0048 
t Piezo Crystal. 100 K Sl, Box 619. Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Technology Inc., 2525 Shader Ad., Orlando. FL 32804 , ......... ,. 407-298-2000 
t Reeves-Hollman Div, Dynamics Corporation of Arnetica, 400 W. NorIh St. Carlisle. PA 

17013, ............ , ...... ,." .. , .. ,., .... , .. , .. " .. ,.', .. , ......... ,. 717-243-5929 
tSsvoy Electronics, P.O; Box 5727. Ft Lauderdale, FL 33310 , .. , ...... , .. 305-563-1333; 

800-327-1282 
t Ssntry Manufacturing, Crystal Park, ChickaSha, OK 73018 ., ... ".".,.. 405-224-6780 

§tSFE Technologies, 1501 1st Sl, San Fernando. CA 91340 .............. 818-365-9411 
§Shokai Far East, Lid., 280 North Cantral Ave., Hartsdale. NY 10530 ... ,. 914-681-0700 
§ Siemens Components, Inc, Special Products Dlv,. 186 Wood Ave., South, Iselin. NJ 

08830 .......... , .. , ...... , ... ;., ............ , .. "."." .. , ..... , .. , .. 201-321-3400 
§ Sloan Technology, Veeco Instruments Inc., 602 E Montecito Sl, Santa Barbara, CA 

93103 ....... , .............. , ......... , .. " ..... , ............ "., ..... 805-963-4431 
Sokol Crystal Products, Inc,. 121 Water Sl, Mineral Poin\ WI 53565 , .. ,. 608-987-3363 
Stetron International, Inc., 90 Broadway. Buffalo, NY 14203 •... " .. ,.... 716-654-3443 
Thermal Amer. Fused Quartz, Route 202, Montville, NJ 07045 ..... , .. ,. 201-334-n70 
Toyo Comm. Equip. Co, Lid., 2Q.4, Nishi-Shimbashi. 3-Chome Minato-Ku. TOKYO. 

JAPAN 105 ............................................. 03-459-7320/03-459-7310 
§t Un~ed States Crystal Corp., 3605 McCarl Sl, Fort Worth. TX 76110 ..... 817-921-3014 
§tValpey-Fisher, 75 South S\ Hopkinton. MA 01748 ...................... 617-435-6831 

X-Tron Electronics, Inc., 1869 National Avenue, Hayward CA 94545 .... 415-783-2145 

Crystals, Quartz, for Watches-2300 
Epaon America, Inc., 3415 Kashlwa St, Torrance, CA 90505, 213-534-4500 

.••••••••••••.••.••••••••..••.••••.••••••••••••.••.•.••••.••••••• A"394 
§t Fox Electronics, 5842 CorporatIon Circle, Ft Meyers. FL 33905. 813-693-0099 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1397 
§tHi-Q Crystals, Hybrids International Ltd., 311 N. Undenwood Dr., Olathe. KS 

66062,913-764-4544 ............................................. A'1478 
Micro Crystal Division, SMH. 35 E. 21st Street, New York. NY 10010, 212-505-5340 

................................................................. A'1421 
§ SsRonlx. 4010 Transport at Ssn Antonio. Palo Alto. CA 94303, 415-856-6900 

............................................................. A'1458,1460 
§ Selko Instrumenta U.s.A., Inc.. 2990 W. Lomita Blvd •• Torrance, CA 90505, 

213-517-7770 .................................................... A'1464 
§t Statak Corp •• 512. N. Main St. Orange, CA 92668, 714-639-7810 ••••••••• A'1470 

t B-D Crystal Entprs., Inc., 1727 W. Galbraith Rd., Cincinnati. OH 45239 .,. 513-522-3300 
Blackhawk Networks Corp, 14 N. Parker Dr., P.O. Box 919, Janesville. WI 53545 

" .. , .. " ... , .. ' .... , ...... ' ........... " .. , ..... , .......... , ...... ,.,' 608-752-8701 
cal Crystal Lab, Inc., 1142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 

800-854-XTAL 
§Calmax Corp., 34)Q-C W, MacArthur Blvd., Santa Ana, CA 92704 ." .... 714-957-1299 

§t Crystek Corp. P.O. Box 06135. Fl Myers, FL 33906 , .. , .• , .• , .• ,',.,.,,' ·813-936-2109 
Hoffman. P. R., Co., Materials Processing Div, Spreckels Industries Inc., 321 Cherry St. 

Carlisle, PA 17013 ... " ........... " ..... " .... ".................... 717-243-2011 
§t Kyocera Northwes\ Electronic Components Group, P,O, Box 85542, San Diego, CA 

92138-5542., .. , ...... ,., ........... " ........ ,., .. , .. , .. "., ...... ,. 619-576-2600 
§ Na Frequency Controls, Inc., 357 Belo~ Sl, Burlington, WI 53105 '.,.,. 414-7&3-3591 
§ Raitron Electronics, 2315 N.W, 107th Ave., Miami. FL 33172 "." ...•. ,' 305-593-6033 

Statron Internationa~ Inc., 90 Broadway. Buffalo. NY 14203.".,........ 716-654-3443 
§Valpey-Fisher. 75 South S\ Hopkinton, MA 01748 ..... : ................ 617-435-6831 

Crystals, Semiconductor(lngots.& Wafers)-2300 
, t Arernco Products, Inc., Box 429. Ossining, NY 10562 ., ....•. ".,.".,., 914-762-{)685 
§t Alomergic Chemetals Corp, 91 Carolyn Blvd., Farmingdale, NY 11735-1527 

......... , .. ,."., ...... ,., .... , .. , .. ,., .... , .. , .. , .. , .. , ...... , .. , .... 516-694-9000 
Capintec Instruments, 6 Arrow Ad., Ramsey. NJ 07446 , ....•.... , . , , . • . . 201-825-9500 
Dow Coming Corp, Box 0994. Midland, MI 48686-0994 , .. ' ..... , . , .... , 517-496-4000 
K&L Microwave, Inc., 408 Coles Circle. Salisbury. MD 21801 .,., .. , ... ,. 301-749-2424 

§ Laser Diode, Inc., Morgan Crucible, 1130 So.merset Sl, New Brunswick, NJ 08901 
" ... , .. , ......... , ........... "., ......................... ".".,.,.,' 201-249-7000 

Materials Research Corporation, Route 303. Orangeburg, NY 1 0962 •... 914-359-4200 
tSaphikon, InC, 51 Powers Sl, Minord, NH03055 ......... " ............. 603-673-5831 
t Solilron Devices, Inc., Semiconductor Group, 11 n Blue Heron Blvd., Riviera Beach. FL 

33404 ........ , .. ,., ................................ , .. "., ...... , .... 305-648-4311 

Sumitronics, Inc" Sum~orno Corporation. 580 N, Pastoria Ave., Sunnyvale, CA 94086 
' .... ,., ..... , .. ' .• , .. , ... , .. , ... ,., .. , ... ,., .. " •. , .•...... , .. , ... ' •.•. 408-737-7683 

Swiss Jewel Company. 408 Laiayette Building, Philadelphia, PA 19106 ., ..... , ...... ,., 
215-925-2867 

§ Tennelec. 601 Oak Ridge Tpke., Oak Ridge, TN 37830 ..•. , ... , ..... "., 615-483-8405 
§ Texas 111$11$., Inc., Box 809066. Dallas. TX 75380 ..• , .•. ,..... 800-232-3200 (ext 700) 
t Union Carbide Corporation, industrial Chemicals DiY., Crystal Products Dept, 9320 

Chesapeake·Dr, Ste. 216, San Diego. CA 92123 ................... ". 619-279-4500 

Crystals, Surface Mount-2300 
Billey EleCtric Co •• 2545 W. Grandview Blvd., Erie. PA 16506, 814-838-3571 

••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••• A'1352 
Epson America, Inc., 3415 Kashiwa St. Torrance. CA 90505, 213-534-4500 

........................................................... ,' ..... A"395 
§t Fox Electronics. 5842 Corporation Circle. Ft Meyers, FL 33905. 813-693-0099 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1397 
§t Hi-Q Crystals, Hybrids Intarnatlonal Ltd .• 311 N. Undenwood Dr., Olathe, KS 

66062,913-764-4544 ............................................. A"478 
t McCoy Electronics Co., A Sub. of oak Industriea, 100 W_ St. P.O. Box B, ML 

Holly Springs. PA 17065, 717-486-3411 ••••••••••••••••••• A'1406-1407,1409 
Micro Crystal DiviSion, SMH, 35 E. 21st Street. New York, NY 10010. 212-505-5340 

••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••. A"42,:,422 
Monitor Pr:oducta Co.. Inc •• 502 Via Del Manta, Oceanside. CA 92054, 

619-433-4510. . • . .. .. .. • • • .. .. . • . • .. .. .. .. • .... .. .. .. • .. • . .. • .... A'1426 
M-Tron Industries. P.O. Box 630, E. Hwy. 50, Yankton. SO 57078, 605-665-9321 

••••••••••••••••••••••••••••••••••••••••••.•.•••••••••••••••••••• A"429 
§ Pletronics, Inc., 9026 Roosevelt Way N.E.. ~Ie, WA 98115.206-523-9395 

.: ............................................................... A'I447 
§ Raltron. ElectroniCS. 2315 N.W. 107lh Ave., Miami, FL 33172,305-593-6033 

................................................................. A'1453 
SsRonix, 4010 Transport at Ssn AntoniO. Palo Alto. CA 94303, 415.,856-6900 

.•••••••••••••••.•••••••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • A'1459,1461 
Seiko Instruments U.s.A., Inc., 2990 W. Lomita Blvd •• Torrance, CA 90505, 

213-517-7770 .................................................... A"464 
Standard Crystal Corporation. 9940 E. Baldwin PI .• EI Mante. CA 91734. 

818-443-2121 .................................................... A'1469 
§t Statek Corp., 512 N. Main St, .Orange, CA92668, 714-639-7810 •••• A'1470-1473 

§Baknor Industries Lim~ed, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L lXl 
.. ,., .. "." .. , ... ,., ,." .. ,.",., .. , ,., ...... , .. , .. , .. ' ....•........ " 416-628-2400 

t B-D Crystal Entprs., Inc, 1727 W, Galbrmh Ad Cincinnati. OH 45239 . " 513-522-3300 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 

.. , .. ,."."." ... ,., ,." .. , .. , ..... , .. , .. , ... ,." ...•.. ' ........ " .. ,. 408-727-1700 
t Hughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, Newport. 

Beach. CA 92656-6903 .. ,.,.,., ..... , ...... , ..... , .. , .. , .... ,., ... ,. 714-759-2952 
Motorola, Inc., Compl. Diva Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 .. ,., ... , .. , ... ,", ........ " ..... ".,.,.,., .. , ...... ,.".,: .. , .. 312-451-1000 
§ NEL Frequency Controls, Inc., 357 Beloit Sl, Burlington, WI 53105 " .. ,. 414-783-3591 
t Piezo Technology Inc,. 2525 Shader Rd., Orlando, FL 32804 .•.. "., .. ,. 407-298-2000 
t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North Sl, Carlisle, PA 

17013"." .. , ... ,.".,', .... , ... ,., .. "., ... ,." ...... , ....... , ...... 717-243-5929 
Savoy Electronics, p,O, Box 5727, Ft Lauderdale, FL 33310 ..• , .. , .. , .. ,305-563-1333; 

800-327-1282 
§tSFE Technologies, 1501 1st Sl, San Fernando. CA 91340 .............. 818-365-9411 

Sokol Crystal Products, Inc, 121 Water Sl, Mineral Poin~ WI 53565 , •. ,. 608-987-3363 
§ Valpey-Fisher. 75 South S\ Hopkinton, MA 01748 ... "................. 617-435-6831 

Crystals, YIG-2300 . 
t Airtron, Lillon Industries, Inc, 200 E Hanover Ave., Morris Plains. NJ 07950 

" .. "." .... , .... , ..... , ..... "., .. , .. , .. , ... ' ..... , ..... , .......... ' .. 201-539-5500 
§t Atomergic Chemetals Corp., 91 Carolyn Blvd., Farmingdale, NY 11735-1527 

., .. , ..... ,',."., ,., .. " .. , .. "., ..... , , ....•.•..•. , .. ' , .. , .. , ,., .. ". 516-694-9000 
t Crystek Corp, P.O. Box 06135. Ft Myers, FL 33906 ..................... 813-936-2109 
§ FDK America, Inc, Fuji Electromechanical Co., Ltd., 17326 Edwards Rd., Sta, A-130. 

Cerritos, CA 90701 .. ,',." ..... , .. ".,., .... , ..... , ..... ,' .. , .. ,' .. ,. 213-404-1nO 
§Tokin America, Inc, 155 Nicholson Ln., 95134. CA 95131 ............... 408-432-8020 

Crystals (MIL)-2440 - See Vol .. B 

Cups, Encaps~lation-1600 - See Vol. C 

Curing Systems, Photo 'Magnetic-1600 - See Vol. C 

Current Limiters (MIL)-2440 - See Vol. B 

Current Sensors-Also See Transducers, Volt, etc.-2200 
- See Vol. D 

Current Sources-4000 - See Vol. D 

Custom Molding Services, Plastics - See Services, 
Custom Molding, Plastics (Vol. D) 

Cutters, Diagonal -'- See Cutters, Manual (Vol. C) 

Cutters, Wire, Automatic - See Machines, Wire Measuring 
& Cutting (Vol. D) 

Cutters, Wire, Manual-5400 - See Vol. C 

Dampers, Servo-4900 - See Vol. D 

Dampers, Structural, Chassis, Panel, etc. - See Mounts, 
Shock & Vibration (Vol. C) 

Data Acquisition & Reduction SystemS-AlSO See 
Modules, Data Acquisition-2325 - See Vol. D 

§-Product sold through distributors t-Product meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Data Collection Equipment, Hand Held-2000 - See 
Vol. D 

Data Collection Equipment, Modular-2000 - See Vol. D 

Data Collection Equipment, Portable-2000 - See Vol. D 

Data Compressors, Digital-2000 - See Vol. D 

Data Display Indicators - See Displays Indicator Lights 
(Vol. B) 

Data Display Systems - See Displays, CRT (Vol. A), 
Terminals, Data Display (Vol. D) 

Data Links, Fiber Optic-2475 - See Vol. B 

Data Links, Freespace Communications-2475 - See 
Vol. B 

Data Links, Optical-2000 - See Vol. D 

Data Loggers-2325 - See Vol. D 

Data Security Devices: Encryptors, Decryptors - See 
Security Systems, Data (Vol. D) 

Data Switches - See Switches, Data (Vol. D) 

Data Systems (MIL), Naval Tactical-3475 - See Vol. D 

Data Translators - See Translators, Data 

DCXO - See Oscillators, Digitally Compensated Crystal 
(Vol. A) 

Decade Boxes, Capacitance-2900 - See Vol. D 

Decade Boxes, Inductance-2900 - See Vol. D 

Decade Boxes, Resistance-2900 - See Vol. D 

Decade Boxes, Resistance, Programmable-2900 - See 
Vol. D 

Decade Boxes, Transformer-2900 - See Vol. D 

Decalcomania-Also See Labels, Pressure Sensitive-2400 
- See Vol. C 

Decapsulation Services - See Services, Decapsulation 
(Vol. D) 

Decoders, Binary To Decimal - See Converters, Binary To 
Decimal (Vol. D) 

Decoders, Digital To Analog - See Converters, Digital To 
Analog (Vol. D) 

Decoders, Pulse-1900 - See Vol. D 

Decoders, Readout - See Drivers & Decoders For 
Readouts (Vol. B) 

Decoders, Surface Mount-3130 
§t Integrated Device TechnolOgy. Inc.. 3236 Scott Blvd, Santa Clara, CA 95054-3090 

....................................................................... 408-727-6116 

Decoders, Telemetry - See Decoders, Tone (Vol. D) 

Decoders, Tone-1900 - See Vol. D 

Decoders, Yideo-1900 - See Vol. D 

Decommutators, PCM-3500 - See Vol. B 

Decontaminants - See Cleaners & Solvents (Vol. C) 

Decoys (MIL), Buoy-3475 - See Vol. D 

Decoys (MIL), IR Flare-3475 - See Vol. D 

Decryptors - See Security Systems, Data (Vol. D) 

Degaussers - See Demagnetizers (Vol. C), Coils, 
Degaussing (Vol. A) 

Degreasers & Cleaners, Machine - See Machines, 
Cleaning & Degreasing (Vol. D) 

Degreasing Chemicals - See Cleaners & Solvents (Vol. C) 

Dehumidifiers {For Equipment)-2600 - See Vol. C 

Dehydrators-4100 - See Vol. D 

Delay Lines, Digital-2350 

Delay Generators - See Generators, Timing Digital (Yol. D) 

Delay Lines, Active-2350 
t Automatic Coil Corp., Sub. Dealgnatronics, Inc., 3545 N.W. 71st St, DepL E, 

Miami, FL 33147, 305-696-6660 ............................... A.1498-1500 
§ Bel Fuaa, 198 Van Vom St, Jersey City, NJ 07302, 201-432-0463 

................................................ :--...... A·1503,1505,1508 
§t Data Delay Devices, 3 Mount prospect Ave., Clifton, NJ 07013-1915, 201·n3·2299 

.................................................. A·1535-1540,1543-1547 
t Delta Products Corporation, 3823 Spinnaker Ct., Fremont, CA 94538, 

415·770-0660 .................................................... A.1551 
t ESC .Electronics Corp., 534 Bergen Blvd., Pallaades PI<., NJ 07650, 201-947-0400 

.............. .................................... A·1558·1559,1572·1573 
§t Kappa Networks, inc., 1443 Pinewood St, Rahway, NJ 07065, 

201·396·9400;1·800·223-0603 ••••••••••••••••••••••••••••.••. A·1575-1588 
t KR Electronics, tnc., 91 Avenel St, Avenel, NJ 07001, 201-638-1900 •.•• A.1666 

§t Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803·393·5421 .................................................... A.1600 

§ PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892-0761 . 
• • • . • • . . .. . • . • . . • • • • . • • .. . • • • • . • .. • • .. • • . • .. . • .. .. • • • .. .. ... Ao1602·1607 

RCD Components, Inc., 520 E Industrial PI<. Dr., Ma~r, NH 03103, 
603·669-0054 .................................................... A.2010 

§t Rhombus Industries, 15801 Chemical Ln., Huntington ech., CA 92649·1595, 
714-898-0960 ................. ,.................................. A.1616 

§ TDK Corporation,Electronlc Components" Material, 13·1, Nlhonbaahl, 1-Chome, 
Chuo·ku" Tokyo, JAPAN 103, (03) 278·5111 •••.•••••••••••••••••••• A.1619 

Technltrol, 1952 E. Allaghany Ave., Phlladalphia, PA 19134, 215-426-9105 
................................................................. A·1620 

§ Toko America, Inc., 1250 Feehanvilia Dr., Mt. Prospect" IL 60056, 312·297-0070 
................................................................. A·1629 

Valor Electronics, 6275 Nancy Rldga Dr., Sen Diego, CA 92121·2245, 
619-458·1471 .................................................... A.1630 

Arstan Products International Inc., 99 Jericho Tpke. Jericho, NY 11753 ................ . 
518-333·8100 

§ CCD Imaging. Fairchild Weston Systems, Inc, 810 W. Maude Ave.. Sunnyvale, CA 94086 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-72()-7600 

§ Datatronics. Ltd.. P. O. Box 2639, Blue Jay, CA 92317 ................... 714-336-3561 
EI-Rad Mig.. 2800 W. Cullom Ave, Chicago,lL 60618 ................... 312-478-7300 
Frequency Devices, Inc., 25 Locust Sl, Havarhill, MA 01830 ............. 617-374-0761 
Hytek Microsystems, 960 University Ave., Los Gatos, CA 95030 . .. .. .. .. 408-395-2300 
JBM Electronics, Inc., 531 Front Sl, Manchester, NH 03102 ............. 603-623-0222 
Mallhey Electronics. Television Equipment Associates, Box 393, South Salam, NY 

10590 .. ....................................... 914-763-8893 
Nano Pulse Industries, 440 Nibus Sl, Brea. CA 92670 . . . .. 714·529-2600 

t Polara Engineering Inc, 4115 W. Artesia Ave., Fullertol\ CA 92633 . 714-521·0900 
Pulse Engineering, Inc., 7250 Convoy CL P.O. Box 12235, San Diego, CA 92112 

.. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. . .. . .. . . , .. .. . .. . .. .. ........ 619-268-2400 
Sprague Electric Company. Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, FIL-MAG Business Uni~ 3010 Del Sol Blvd.. San Diego, CA 

92154-3483 .......................................................... 619-575-9353 

Delay Lines, Cable-2350 
t Allen Avionics, Inc., 224 E 2nd St, Mineola, NY 11501, 516-248-8060 ••• A'1496 

Bel Fuaa, 198 Van Vom St, Jeraay City, NJ 07302, 201-432-0463 ••••••. Ao1503 
Fischer·America, Inc., 28245 Avenue Crocker, Valencia, CA 91355, 818·362-9395 

• •. " .................................................... , ... C·1327·1329 
§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408·730-0300 ........................................ A'1644 
Alpha Indo.. loc. - TRG Millimeter Comp., 651 Lowell SL Methuen, MA 01844 

, ............................................. ,................... 617'682-4661 
Amphenol RF Operations, Amphenol Corporatiol\ One Kennedy Avenue, Danrury, CT 

06610 ................................................................ 203-743-9272 
Artronic Instrument Co., Inc. 9 Division SL Sidnay, NY 13838 ........... 607-563-8444 

tAutomatic Coil Corp., Sub. Designatronics, Inc., 3545 N.W. 71st SL Dept E. Miami, FL 
33147 .. . . . . . . . . .. . .. . .. . .. .. . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 305-696-6860 

t Cablewave Systems, Celwave Systems, Inc., 60 Dodge Ave., North Haven, CT 06473 
· .. . .. . .. .. . . . . . . . . .. . . . . . .. .. . . . .. . .. . .. .. . . .. . . .. . . .. . . . .. . . . . . . . . ... 203-239-3311 

C. E. Precision Assemblies, 1031 W. Fremont Dr, Tempe, AZ. 65282 .... 602'62()-5596 
Coaxitube Corp, 245 Naylor Mill Ad., Salisbury, MD 21601 .............. 301-546-3911 

t Columbia Components, 9 Division St, Sidney, NY 13838 . , . . . . . . . . . . . • . . 607-563-3520 
t Control Electronics, Neurotech Corp. 139 FIoJida SL Farmingdale, NY 11735 

....................................................................... 516-694-0125 
Eaton Corp., Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 94086 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 409-n3-37oo 
§ Electronic Resources Inc., 568 Weddell Dr. No.8, Sunnyvale, CA 94089 

........ '. . . . . .. . . . . .. . .. . .. . .. . . . . . . . .. . .. . .. .. . .. . .. .. . . .. . .. .. . . .. . .. 408-745-1420 
t Flexco Microwave, Inc, P.O. Box 174, Karrville Rd.. Port Murray, NJ 07865 

· .......................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-689-3020 
W. L Gore & Assocs., 555 Paper Mill Ad., Newark, DE'19714 ........... 302-738-4880 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 ...............................•................. , .. . .. .. . . . . . .. 914-763-8893 
§t Micr<rCoax Components, Inc. a UTI Company, Box E. Collegeville, PA 19426 

....................................................................... 215-489-3700 
Micro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 
Precision Tube, Church Rd & Wissahickon. N. Wales, PA 19454 ........ 215-699-5801 
Tele-Tech Corporation, P:O. Box 790, Bozeman, MT 59715 ............. 408-588-0291 
Universal Acl-Yu/D-F Corp, 2517 E. Norwich SL Milwaukee, WI 53207 ................ . 

414-482-4100 

Delay Lines, Digital-2350 
t Automatic Coli Corp., Sub. Dealgnatronics, Inc., 3545 N.W. 71st St, Dept E, 

Miami, FL 33147, 305-696-6660 ............................... A·1498·1501 
§ Bel Fuaa, 198 Van VomSt, Jersey City, NJ 07302, 201-432-0463 

••••••••••••••••.• ,..................... A.1503·1512,1515-152O,1522·1532 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Delay Lines, Digital-2350 (Cont'd) 
§t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013,01915, 201-773-2299 

••• :.............................................. Ao1535-1539,1541-1549 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pic., NJ 07650, 201,.&47-11400 

• • • • • • • • • • • •• .. .. • • • • • • • .. • • • • • .. .. • • • • • • • •• • • • ... A'1558-1559,1563-1573 
§t Kappa Natworks, Inc., 1443 Plnew_ St" Rahway, NJ 07065, 

201-396-9400;1-800-223-0603 ••••••• _.............. A'1S75-1589,1592-1593 
§ Nytronics Components Grp., Inc., 700 Orange St., Darington, SC 29532, 

803,0393-5421 ••••••••••••••••••••••••••••••••••••• A'1594-1595,1599,1600 
§t ReD Componenta, Inc., 520 E. Industrial PIc. Dr., Manchester, NH 03103, . 

603-669-0054 .................................................... A'2011 
§t Rhombus Industries, 15601 Chemicsl Ln., Huntington Bc:t\., CA 92649-1595, 

714-898-0960 ............ , • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1613,1616-1617 
TDK Corporation, Electronic Componenta" MaterIal, 13,01, Nlhonbashl, l-Chorne, 

Chuo-ku" TokyO, JAPAN 103, (03) 276-5111 •••••••••••••••••••••••• A'1619 
t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• . A'1620,1626, B'1022-1025 
§ Toko America, Inc., 1250 Feehanville Dr.,ML Prospect" IL 60056,312-297-0070 

., ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1629 
§t Valor Electronics, 6275 Nancy Ridge Dr., Sen Diego,CA 92121-2245, 

619-458-1471 ............................................... A'1630-1631 
§ AKG Acoustics, Inc., 77 Selleck St, Stamford. CT 06902 ....••.......... 203-348-2121 

§t Andersen laboratories, 1290 Blue Hills Ave. Bloomfield, CT 06002 ..... 203-242-0761 
Columbia CoInponents. 9 DIvision St, Sidney, NY ·13638 . . . . . . . • . . . . . . .. 607-563-3520 
Dalatran CoIp. 355 Yuma St, Denver, CO 80223 ....................... 303-776-0670 

§ Datatronics, Ltd., P. O. Box 2639, Blue Jay, CA 92317 . .. . ... .. . .. . . . .. .. 714-336-3561 
EI-Rad MIg.. 2800 W. Cullom Ave., Chicago,IL60618 ................... 312-476-7300 

t Engineered Components Co. P. O. Box 8121, San Luis ObISPO. CA 93403-8121 
.. . . . . . . . .. • . . . . . .. . . . . . . .. . . . ... . . . . • . . .. . . . . . . . . . . . .. . . . . . .. • . .. . . . . . 805-544-3800 

Eventide, Inc. One Alsen Way, Littk!'Ferry, NJ 07643 .... 201-641-1200;800-446-7878 
§ FDK America, Inc.. Fuji Electromechanical Co., Ltd., 17326 Edwards Ad., Ste. A-130, 

Cerritos, CA 90701 ......•..•.......•..•..•..•......••.....•.....•.•.. 213,0404-1770 
t Hytek Microsysterns, 980 University Ave., Los Gatos, CA 95030 .. . . . . . . . 406-395-2300 

JBM Electronics, Inc.. 531 Front St, Manchester, NH 03102 ..•.......... 603-623-0222 
LeCroy Corp., 700 S. Main St, Spring Vly. NY 10977 .................... 914-425-2000 
Nano Pulse Industries, 440 Nibus St., Braa, CA 92670 ...........•...... 714-529-2600 
Olektron Corp., Signal Technology Corp., 61 Sutton Road, Webster, MA 01570 

....................................................................... 617,.&43-7440 
§tPCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343 ......... 816-892-0761 
. tPolare Engineering Inc.. 4115 W. Artesia Ave., Fullerton, CA 92633 ...... 714-521-0900 
§Pulse Engineering, Inc.. 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 

· .................................................... , .. . . • . .. . . . . . • ... 619-266-2400 
Sprague EIecIric Company. Passive Components Group. 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02046-9102 ..................................... 617-339-8900 
Sprague EIecIric Company. FIL-MAG Business Unit, 3010 Del Sol Blvd., San Diego. CA 

92154-3483 ................................ , ......................... 619-575-9353 
Teledyne Microwave, 1290 Terra Bella Ave. Mountain View. CA 94043 0 •••••••••••••••• 

415-966-2211 

Delay Lines, Dispersive (Frequency Variable)-2350 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

•••• '" •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1497 
Bel Fuse, 198 Van Vorst St., Jersey CIty, NJ 07302, 201-432-0463 .••••• A'1503 
.Control ElectroniCS, Neurotech Corp., 139 Florida St., Farmingdale, NY 11735, 

516-694-0125 .................................................... A'l534 
t Sawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501,407-886-8860 ••• A'l463 

Matthey Electronics, Television Equipfl)8llt Associates, Box 393, South Selem. NY 
10590 . . . . . . • . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. . . . . . . .. 914-763-8893 

t Phonon COrporation, 7 Herman Drive, P.O. Box 549, Simsbury, CT 06070 
....................................................................... 203-651-0211 

Delay Lines, Distributed Constant (Fixed)-2350 
t Allan Avionics, Inc., 224 E. 2nd St., Mineola, NY 11501, 516-246-8080 ••• A'1496 
t Automatic Coli Corp., Sub. Designatronlcs, Inc., 3545 N.W. 71st St., Dept. E, 

Miami, FL33147, 305-696-6660 •••••••••.••••••••••••••••••••• A'1499-1501 
Bel Fuse, 198 Van Vorst St., Jersey City, NJ 07302, 201-432-0463 ••••••.. A'1503 

t Control ElectroniCS, Naurotech Corp., 139 Florida St., Farmingdale, NY 11735, 
516-694-0125 •••••••••••••••••••••••••••••••••••••••••••••••••••• A'l534 

§t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
............................................. A'1541-1543,1546-1547,l549 

ELMEC Technology of Arnerics, 1225 Rldgecntst St., MontereyPk., CA 91754, 
213,0265-1861 ............................................... A'1556-1557 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pic., NJ 07650, 201,.&47-0400 
• • • • • • • • •• • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • A'1558-1559,l561 

t Frequency Selective Networks, 69-20 Garfield Ave., W_side, NY 11377, 
718-424-7500 .................................................... A'1400 

t Kappa NatworkS, Inc., 1443 Pinew_ St., Rahway, NJ 07065, 
201-396-9400;1-800-223-0603 ...................... A'1575-1576,1591-1593 

§t Nytronlcs Components Grp., Inc., 700 Orange St., Darlington, SC 29532, . 
803-393-5421 ................. ,................... A'1594-1595,1597,1599 

§t PeA ElectroniCS, 16799 Schcienborn St., Sepulvada, CA 91343, 818-092-0761 
••••••••••• •••••••••••••• ••••• •••• ••••• •••••• •••••••••• ••••••• ••• A'1609 

§tRCD Componenta, Inc., 520 E.lndU8lrlal PIc. Dr., Manchester, NH 03103, 
603-669-0054 .................................................... A'2010 

Rhombu81ndustrles, 15601 Chemicsl Ln., HUntington Bch., CA 92649-1595, 
. 714-898-0960..... .. • .. • ... .. • .. • .. . • .. .. • .. .. .. • .. .. .. .. .. .. • ... A'1617 
Technllrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.................................... ,................ Ao1620, B'1022-1025 

§ Toko Arneriics, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056, 312-297-0070 
• ••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••• A'1629 

Valor Electronics, 6275 Nancy Ridge Dr., Sen Diego, CA 92121-2245, 
619-458-1471 .................................................... A'1630 

t Artronic Instrument Co., Inc.. 9 Division St, Sidney, NY 13838 ..•.•...... 607-563-8444 
tColu",bia Components, 9 Division St, Sidney, NY 13638 .•.... , ......... 607-563-3520 
t Daico Industries, Inc., 2139 East Del Amo BlVd., Compton, CA 90224.... 213,0631-1143 

EI-Rad MIg.. 2800 W. Cullom Ave. Chicago, IL 60618 .............•..... 312-476-7300 

PRODUCT INDEX & DIRECTORY 
Engineered Components Co. P. O. Box 8121, San Luis ObIspo, CA 93403-8121 

· . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .• . . • . . . . . . . . .. . . . • . . • . . . . . . . . . . . . • . . • . • 805-544-3800 
Hytek Microsysterns, 980 Univei"sity Ave. Los Gatos, CA 95030 . . . • . . • •. 408-395-2300 
JBM Electronics, Inc. 531 Front SI., Manchester, NH 03102 .••....•..•.•. 803,0623-0222 

§ Mitsumi Elec. Co., Ltd., 6-2, 9-Chome, Kokuryo. Chofu-City, Tokyo, JAPAN.... 489-5333 
Nano Pulse Industries, 440 Nibl,ls. St, Brea, CA 92670 ..•...•.•.... ,... .714-529-2600 

t Polara Engineering Inc.. 4115 W. Artesia Ave., Fullerton, CA 92633 ..••.. 714-5?1-0900 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· •..................... , ...................... :' ............... , • ..... . • . . 406-988-0700 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 408-586-0291 

§Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 
Universal Ad-Yul D-F Corp. 2517 E. Norwich St, Milwaukee, WI 53207 ....•......•..... 

414-482-4100 

Delay Lines, Distributed Constant (Variable)-2350 
t Allen Avionics, Inc., 224 E. 2nd St., Mineela, NY 11501,516-248-8080 ••• A'1486 

Bel Fuse, 198 Van Vorst St., Jersey CIty, NJ 07302, 201-432-0463 •••••• A'1503 
t Control ElectroniCS, Neurotech Corp., 139 Florida St., Fannlngdale, NY 11735, 

516-694-0125 .................................................... A'l534 
§t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 

••••••••••••.••••••••.•.••••••••••••••••••••••••••••••••••••••••• A'l549 
ELMEC Technology of America, 1225 Ridgecrest St., Monterey PIc., CA 91754, 

213-265-1861 ............................................... A'1553,l555 
tESC Electronics Corp., 534 Bergen Blvd., Pali~ Pk., NJ 07650, 201,.&47-0400 

• • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1558-1559 
t Kappa NatworkS, Inc., 1443 Pinew_ St., Rahway, NJ 07065, 

'201-396-9400;1-800-223-0603 ••••••••••••••••••••••••••• A'1575-1578,1591 
PeA ElectroniCS, 16799 Schoenborn St., Sepulveda, CA 91343, 818-892-0761 

••••••••••••••••••••••••••.•.••••••••••••.••••.•••••••••••••.•••• A'l606 
t Artronic Instrument Co. Inc.. 9 Division St, Sidney, NY 13838 ..•......•. 607-563-8444 
t Columbia Components, 9 Division St., Sidney, NY 13638 . . • . . . . . • . . . . . .. 607-563-3520 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10590 ................................................................ 914-763,8893 

Nano Pulse Industries, 440 Nibus St, Brea, CA 92670 ....•........•..•. 714-529-2600 
§ Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .. 406-986-0700 
§ Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 

Universal Ad-Yu/D-F Corp.. 2517 E. Norwich St, Milwaukee, WI 53207 .........•....... 
414-482-4100 

Delay Lines, Glass & Quartz-2350 
Damon EIectronlc8 Div., 80 Wil80n Way, Westw_, MA 02090, 617-329-2460 

••••••.•••••••••.•••••••••••••••.•••••••••••••••••••••••••••••••• A'1391 
GTE Producta Corp., 2401 Reach Rd., Williamsport, PA 17701, 717-326-6591 

• •••••••.••••••••••••••••.••••••.••••••••.••••••••••••••••••••••• A'1401 
t Microsonlc8Inc., 60Wlntar St., Weymouth, MA 02188,617-337-4200 •••• A'1425 

Ampsrex Electronic Company. A DIv. of North American Philips Corporation, Providence 
Pike, Slatersville, RI 02876 ........................................... 401-762-3800 

t Anders, Inc. 77 Wolcott Rei, Simsbury, CT 06070 .........•.........•... 203-656-7666 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002 •.... 203-242-0761 

Artronic Instrument Co., Inc. 9 Division St, Sidney, NY 13638 .. ,........ 607-563-8444 
t Control Electronics, Neurotech Corp.. 139 Florida SI., Farmingdale, NY 11735 

....................................................................... 516-694-0125 
Coming Glass Works, Coming Elctrns., Houghton PI<., Bldg. A-2, Coming, NY 14830 

· .. , . . .. . .. . . . . .•..•. .•.• .. .. . . .. . .•. .•.. .. . .. . .. . . .. . ... •. . .. . . . . . .. .. 607-974-8725 
t Radio Research Instrument Co., Inc., 564 North Main Street, Waterbury. CT 06704-3506 

....................................................................... 203,0753-5840 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain VI8W. CA 94043 ......•..•....... 

415-966-2211 

Delay Lines, Liquid-2350 
Artronic Instrument Co. Inc. 9 Division St, Sidney, NY 13838 .•......... 607-563-8444 

Delay Lines, Lumped Constant (Electrically Variable)-
2350 

t Allen Avionics, Inc., 224 E. 2nd St., Mineela, NY 11501, 516-246-0080 ••• A'1496 
Bel Fuse, 198 Van Vorst St., Jersey City, NJ 07302, 201-432-0463 •• A'1503,1514 

t Control Electronics, Neurotech Corp., 139 Florida St., Farmingdale, NY 11735, 
516-694-0125 .................................................... A'1534 

t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1541-1542 

t ESC Electronics Corp., 534 Bergen Blvd., PaDsades PIc., NJ 07650, 201,.&47-0400 
••••••••••••••••••••••••••••••••• ,.......................... A'1556-1559 

t Frequency Selective NetworkS, 69-20 Garfield Ave., W_side, NY 11377, 
718-424-7500 .......................... :......................... A'1400 

t Kappa Natworks, Inc., 1443 Plnew_ St., Rahway, NJ 07065, 
201-396-9400;1-800-223-0603 ••••••••••••••••••••••••••• A'1575-1576,1591 

§t RCD Componenta, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-0054 ..................................................... A'2011 

§t Rhombu8 Industries, 15601 Chemical Ln., HunUngton Bch., CA 92649-1595, . 
714-898-D960 .................................................... A'1617 

t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
...................................... , .. • .. • •• A'1620,1628, B'1022-1025 

§t Valor Electronics, 6275 Nancy Ridge Dr., Sen Diego, CA 92121-2245, 
619-456-1471 •••••••.•••••••••••••••••••••••••••••••••••••••••••• A'1630 

t Artronic Instrument Co. Inc.. 9 Division St, Sidney, NY 13838 ....•...... 607-563-8444 
Bourns, Inc. R8slstive. Components Group. 1200 Columbia Ave., Riverside, CA 92507 

....................................................................... 714-781-5050 
tColumbia Components. 9 Division St, Sidney, NY 13838 ...•..•......•.. 607-563-3520 

Engineered Components Co. P. O. Box 8121, San LuiS Obispo, CA93403-8121 
· . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . • . . . . .. . .. . . . . . . . . • 805-544-3800 

Muni Products Internationa~ 218. Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 
....................................................................... 201-236-8183 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ........••... 408-566-0291 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Delay Lines, Lumped Constant (Fixed)-2350 
t Allen Avionics, Inc., 224 E. 2nd St, Mineola; NY 11501, 516-248-8080 '" Ao1496 

Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302, 201-432-11463 
••••••••.•••••••••••••••••.••••.•.••••.•..•••••.••••••• A·1503,1513-1516 

Caddell-Bums MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 
••••••••.••••••••.•••••.••••••••••••.•.•.••.•.•.•••..•.•.•.• A·1208-1209 

t Control Electronics, Neurotech Corp., 139 Florida St, Fanningdale, NY 11735, 
516-694-11125 ••••.••.••••••••••.•.••.•.•...•••.•..••.•.•.•.••.•.• A.1534 

§t Data Dalay Davlces, 3 Mount prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
•••••••••••.•••••..•.••••••.••..•.••••.•..•••••.•.••••.••••• A·l536,l544 

ELMEC Technology of America, 1225 Ridgecrest St, Monterey Pk., CA 91754, 
213-265-1861 .•.••••.•.•.••.••••.•.••••••.•••••••••••••••••• A.1556-1557 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-11400 
.•••••.••.••.•••.• .••••••••.••••.•.•••••••••••••.•.••••••••• A·1558-1559 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 ...•••••••••.•• '..................................... A.1400 

t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olethe, KS 66061, 913-782-0012 
•••••.•.•••.•.••••••.••••••••••••••••.•.•••••.••••.••••.•.••••••. A·2239 

t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065, 
201-396-9400;1-800-223-11603 •.••.•.•.••.•.•••.•..••••.• A.1575-1576,l591 

t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 •••• A.l666 
§ Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 

803-393-5421 ••..•.•.•••..•.•.••••.••••.•.•••••••••••••••.•• A.1596-1599 
§t PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892-11761 

.••••.••••••••••••••..••••••••••••••..•.•••••.••.•..•.•.•.•.••••. A·l609 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-11054 .••.•.••.••••••.•••.••.•.•.•.•.••••.••••.••.•••.•.•. A·2011 
§t Rhombuslndustrtes, 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 

714-898-0960 •••.••••.••••••••••.••••••••••••••••••••••••.•• A.1614,1617 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1oChome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 • • • . • • • • • . . • • • • • • • • • • • •. A·1619 
tTechnllrol, 1952 E. AI\egheny Ave., Philadelphia, PA 19134, 215-426-9105 

•••.••••••.•.••••••••.•••••..••••.•.•.••.•.•.•.•.••• A.1620, B·l022-1025 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect .. IL 60056, 312-297-11070 

•.•.•.••••••••••.••.•.•••••••••••••••.••••••••••••••••••••••••.•• A·1629 
§t Valor Electronica, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 

619-458-1471 •.••••...••••.••••••••••.•••••••••••.•.•.•.•.•..•.•• A.1630 
§t Andersen laboratOries, 1280 Blue Hills Ave., Bloomfield, CT 06002 ..... 203-242-0761 

t Artronic Instrument Co. Inc., 9 Division SL Sidney, NY 13638 ........... 607-563-6444 
t Automatic Coil Corp. Sub. Dasignatronics, Inc. 3545 N.W. 71 st SL Dept E, Miami, FL 

33147 ................................................................ 305-696-6660 
t BG Electronics, 30 South St, Ml Vernon, NY 10550 .................... 914-664-5591 

Bourns, Inc. Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 
....................................................................... 714-781-5050 

t Columbia Components, 9 Division SL Sidney, NY 13838................ 607-563-3520 
§ Datatronics, Ltd., P. O. Box 2839. Blue Jay, CA 92317 ................... 714-336-3561 
t E~Rad MIg. 2800 W. Cullom Ave. Chicago, IL 60618 ................... 312-478-7300 
tEngin_ed Components Co. P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· . .. . . . . . . . . . . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. 805-544-3800 
§ FDK America, Inc., Fuji Electi'omechanical Co. Ltd., 17326 Edwards Rd, Ste. A-130, 

Cerritos, CA 90701 ................................................... 213-404-,1770 
t Hytek Microsystems, 980 University Ave. Los Gatos, CA 95030 . .. ..•. .. 408-395-2300 

§t JBM Electronics, Inc., 531 Front SL Manchester, NH 03102 ............. 603-623-0222 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-763-8893 
Nano Pulse Industries, 440 Nibus St, Brea, CA 92670 .................. 714-529-2600 

t Polara Engineering Inc. 4115 W. Ariesia Ave., Fullerton, CA 92633 ...... 714-521-0900 
§ Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 

· . . .. . .. . .. . .. ........................................................ 619-268-2400 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 

9102, ManSfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 

92154-3483 .......................................................... 618-575-9353 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95054 

· . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 408-988-0700 
Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ...•......... 406-586-0291 

§ Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 
Universal MYu/D-F Corp., 2517 E. Norwich St, Milwaukee, WI 53207 .......... c •••••. 

414-482-4100 

Delay Lines, Lumped Constant (Mechanically Variable)-
2350 

t Allen Avionics, Inc., 224 E. 2nd SL, Mineola, NY 11501,516-248-8080 ••• A.1496 
Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302, 201-432-11463 •• A.1503,1514 

t Control Electronica, Neurotech Corp., 139 Florida SL, Fanningdale, NY 11735, 
516-694-11125 .................................................... A.1534 

§t Data Dalay Davices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
................................................................. A·1538 

ELMEC Technology of America, 1225 Ridgecrest St, Monterey Pk., CA 91754, 
213-265-1861 ............................................... A.1553,1555 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650,201-947-11400 
• • • • • • • • • • • • • • • • • • • • • • • • • .. • • • . • • • • • • •• • • • .. • • • • • • .. • • • • • • •• A·1558-1559 

t Kappa Networks, Inc., 1443 Pinewood SL, Rahway, NJ 07065, 
201-396-9400;1-800-223-0603 .•••••••••••••••••••••••••• A.1575-1576,1591 

PCA ElectroniCS, 16799 Schoenborn SL, Sepulveda, CA 91343, 818-892-11761 
................................................................. A·1608 

§t Rhombus Industries, 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 
714-898-0960 .................................................... A.1617 

t Arironic Instrument Co., Inc., 9 Division SL Sidney, NY 13838 ...•....... 607-563-8444 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave. Riverside, CA 92507 

....................................................................... 714-781-5050 
tColumbia Components, 9 Division SL Sidney, NY 13838................ 607-563-3520 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10590 .. . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 914-763-8893 

§Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 

Delay Lines, Surface Mount-2350 
Universal M Yu/D-F Corp. 2517 E. Norwich St, Milwaukee, WI 53207 ................ . 

414-482-4100 

Delay Lines, Magnetostrictive-2350 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-11400 

................... ••.•.•••••• .............................. A·155B-1559 
Rhombus Industries, 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 

714-898-0960 ............................................... A·1613,1617 
t Artronic Instrument Co. Inc. 9 Division SL Sidney, NY 13838 ........... 607-563-6444 
t Columbia Components, 9 Division SLSidney, NY 13638 .. . . . . . . .. .. .... 607-563-3520 
t Control Electronics, Neurotech Corp. 139 Florida St, Fanningdale, NY 11735 

· ....... " ... .. .. . .. . .. . . . . . . . .. .. . . . . . . .. . . . . . . . .. .. . . . . . . .. .. . . .. . ... 516-694-0125 
JBM Electronics, Inc. 531 Front St, Manchester, NH 03102 ............. 603-623-0222 

Delay Lines, Programmable-2350 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 516-248-8080 •.• A.1496 
Bel Fuse, 198 Van Vorst St, Jersey City, NJ 0"(302, 201-432-11463 

••••••..•••••••••••.••••••••••••.•••••••••••• A·1503,1517-1519,1529-1530 
Control ElectroniCS, Neurotech Corp., 139 Florida SL, Fannlngdale, NY 11735, 

516-694-11125 .................................................... A.1534 
§t Data Dalay Davices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 

....................................................... A·1539,1542,1545 
ELMEC Technology of America, 1225 Ridgecrest St, Monterey Pk., CA 91754, 

213-265-1861 ............................................... A·1552-1554 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-Il400 

.................................................. A·155B-1559,1571-1573 
t Kappa Networks, Inc., 1443 Pinewood SL, Rahway, NJ 07065, 

201-396-9400;1-800-223-11603 ••••••••.••••••••••••• A·1575-1576,1588-1589 
§ PCA ElectroniCS, 16799 Schoenborn SL, Sepulveda, CA 91343, 818-892-11761 

................................................................. A·1606 
t Rhombus Industries, 15801 Chemical Ln., Huntington Bcho, CA 92649-1595, 

714-898-0960 .................................................... A.1616 
t Tachnltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

..................................... A·162O,1622,1624-1625,801022-1025 
t Valor Electronics, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 

619-458-1471 .................................................... A.1630 
t Automatic Coil Corp. Sub. Designatronics, Inc. 3545 N.W. 71st SL Dept E, Miami, FL 

33147 ........................................................•.... . .. 305-696-6660 
§ CCD Imaging, Fairchild Weston Systems, Inc. 810 W. Maude Ave., Sunnyvale, CA 94086 

....................................................................... 408-720-7600 
Columbia Components, 9 Division SL Sidney, NY 13638 ................ 607-563-3520 

§ Datatronics, Ltd, P. O. Box 2839, Blue Jay, CA 92317 ...........•.....•. 714-336-3561 
tEngineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . • . . . . . . . . . .. .. . . .. . . .. 805-544-3800 
Eventide, Inc., One Alsan Way, Little Ferry, NJ 07643 .... 201-&41-1200;800-448-7878 
Frequency Devices, Inc. 25 Locust St, Haverhill, MA 01830 ............. 617-374-11761 
Hytek MicrosystemB, 980 University Ave. Los Gatos, CA 95030 .. . . . . . .. 408-395-2300 

§t JBM Electronics, Inc., 531 Front Sl, Manchester. NH 03102 ..•.......... 603-623-0222 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 ................................................................ 914-763-8693 
Nano Pulse Industries, 440 Nibus St, Brea, CA 92670 .................. 714-529-2600 

tPolara Engineering Inc., 4115 W. AriesiaAve, Fullerton, CA 92633 ...... 714-521-0900 
Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, FIL -MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 

92154-3483 ........... '............ .. . . . .. .... .. .. . . . . . . . . . . . . . .. . ... 619-575-9353 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 

Delay Lines, SAW - See Surface Acoustic Wave Devices 
(Vol. A) 

Delay Lines, Strip-2350 
Bel Fuse, 198 Van Vorst St, Jersey CRy, NJ 07302, 201-432-11463 •••••• A.1503 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-Il400 
• • • . • • • • • • • • • • • • • • • • • .. • • • • • • • • • • • • • .. • • • • • • • • • . • • • • • • • • • • •• A·155B-1559 

Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .................................................... A·l599 

Arironic Instrument Co., Inc. 9 Division SL Sidney, NY 13638 ........... 607-563-6444 
tColumbia Components, 9 Division SL Sidney, NY 13838 ..............•. 607-563-3520 
t Control Electronics, Neurotech Corp., 139 Floride SL Fanningdale, NY 11735 

............................................ : .......................... 516-694-0125 
JBM ElectroniCs, Inc., 531 Front SL Manchester, NH 03102 ............. 803-623-0222 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 ...........................................................•.... 914-763-8893 
PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343 ......... 818-892-0761 
RCD Components, Inc. 520 E. Industrial Pk. Dr. Manchester, NH 03103 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. . . .. . . . . • . . . . . . . 603-669-0054 
§t Solijron/Microwave, SolHron Devices, Inc., 1177 Blue Heron Blvd., SoIHron Pk., Riviera 

Beh., FL 33404 ....................................................... 305-848-4311 
§Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 

Delay Lines, Surface Mount-2350 
t Bel Fuse, 198 Van Vorst SL, Jersey City, NJ 07302, 201-432-11463 

....................................................... A·1503,1511-1512 
Data Dalay Davices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 

· • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1535,1546 
t Delta Products Corporation, 3823 Spinnaker CL, Fremont, CA 94538, 

415-770-11660 .................................................... A·1551 
ESC Electronics Corp., 534 Bergen Blvd., palisades Pk., NJ 07650, 201-947-Il400 

.................. ;..................... Ao155B-1562,1564-1565,156B-1569 
t Kappa Networks, Inc., 1443 Pinewood SL, Rahway, NJ 07065, 

201-398-9400;1-800-223-11603 ...................... A·1575-1576,1582-1584 
§ PCA Electronics, 16799 Schoenborn SL, Sepulveda, CA 91343, 818-892.0761 

•••••••••••••••••••••.•.••••••••••••••••••••••••• ' •••••••••••••••• A·1603 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Delay Unes, Surface Mount-2350(Cont'd) 
RCD Components, Inc., 520 E. Industrial PI<. Dr., Mane_., NH 03103, 

603-669-0054 .; ••••••••••••• ; •••••••• ,........................... A.2011 
§t Rhombus Indu8lries, 15801 Chemical Ln., Huntington Sch., CA 92649-1595, 

7140898-0060 ............................................... A.1613-1615 
tTechnltrol,1952 E. Alleghany Ave., Philadelphia, PA 19134, 215-426-9105 

.............................. "................... A·1620,1623,1626-1628 
§ Tollo Amerlca,Inc., 1250 Feehanville Dr., ML Prospect .. IL 60056, 312-297-0070 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••. A·1629 
Valor Electronics, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 

619-458-1471 ••••••••••••••••••••••••••••••••••••••••••••••• A.1630-1631 
t Automatic Coil Corp., Sub. Dasignatronics, Inc.. 3545 N.W. 71st St, Dept E. Miami, FL 

33147 ................................................................ 30!Xl96-6660 
DaIatronics, Ud., P. 0. Box 2839, Blue Jay, CA 92317 ................... 714-336-3561 
JBM Electronics, Inc.. 531 Front St, Manchester, NH 03102 ............ ; 603-623-0222 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590 ................................................................ 914-763-8893 
tPoIara Engineering Inc.. 4115 W. Artesia Ave., Fullerton, CA 92633 ...... 714-521-()900 

Sprague Electric Company, Passive Components Group, 41 Harrip10n Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ................ ; .................... 617-339-8900 

Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San Diegc:l, CA 
92154-3483 .... .. . .. .. .. .. . . .. .. . .. .. • . . . . . .. .. . . .. .. .. . .. . .. .. .. .... 619-575-9353 

Delay Unes; Trimmer-2350 
Allen AVioniCS, Inc., 224 E. 2nd St, Mineola, NY 11501, 516-248.ao60 '" A.1496 
Bel FUse, 198 Van VOI'I!I St, Jersey City, NJ 07302, 201-432-0463 •••••• A.1503 

§t Date Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1538 

t ESC Electronics Corp., 534 Bergen Blvd., Pallsadas PI<., NJ 07650, 201-947-0400 
• •••••••••••••••••••••••••••••••••••••••••••••••••• , • •• A·1558-1558,1561 

t Kappa Natworlcs, Inc., 1443 Plnawood St, Rahway, NJ 07065, 
201-396-9400;1.aoD-223-0603 •••••••••••••••••••••••.••• A.1575-1576,1591 

tTechnltrol,1952 E. Allegheny Ave.; Philadelphia, PA 19134, 215-426-9105 
• • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • •• A.162O, B.1022-1025 

§ Toko Arneri!lB, Inc., 1250 Feehanville Dr., ML Prospect .. IL 60056, 312-297-0070 
••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••• A·1629 

t Anders, Inc.. 77 Wolcott Ad., Simsbury, CT 06070 .•..........•.......... 203-658-7666 
t Automatic Coil Corp., Sub. Designalronics, Inc. 3545 N.W. 71 st St, Dept E. Miami, FL 

33147 . .. ....... ... . . ....... . ... .. .. .. . . . ... .. ...... .. . .. . .. .. .. .. .... 305-696-6660 
tColumbia Components. 9 Division St, Sidney, NY 13638 .....•....... ' ... 607-563-3520 
t Control Electronics, Neurotech Corp. 139 Florida St, Fanningdale, NY 11735 

.............. ; ................ : ....................................... 516-694-0125 
tEngineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

.. .. .. . . .. .. .. . .. . .. . .. .. .. .. .. .. .. .. .. . .. . .. .. .. . .. . .. . .. .. . .. .. . . . ... 805-544-3800 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem. NY 

10590 ................. , .............................................. 914-783-8893 
tPoIara Engineering Inc.. 4115 W. Mesia Ave., Fullerton, CA 9263,3 ..•... 714-521-0900 
§ Pulse Engineering, Inc.. 7250 Convoy CL P.O. Box 12235, San DIego, CA 92112 

....................................................................... 619-268-2400 
§ Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 

Universal Acl-Yu/D-F Corp., 2517 E Norwich St, Milwaukee, WI 53207 ......•.......... 
414-482-4100 

Delay Lines, Ultrasqnic-2350 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 516-248.a080 ••• A.1496 

t Damon Electronics DIv., 60 WilaOn Way, Westwood, MA 02090, 617-329-2460 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1391 

ESC Electronics CoIp., 534 Bergen Blvd., Palisadas PI<., NJ 07650, 201-947-0400 
;........................................................... A·1558-1559 

GTEProduc18 Corp., 2401 Raseh Rd., WIiHamsport, PA 17701, 717-326-6591 
• •••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••• A·1401 

t Kappa Networks, Inc., 1443 Pinawood St, Rahway, NJ 07065, 
201-396-9400;1.aoD-223-0603 ••••••••••••••••••••••••••• A.1575-1576,1591 

t Mlcroeonlcslnc., 60 Winter St, Weymouth, MA 02188, 617-337-4200 •••• A.1425 
t SaMek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407.a86-8860 ••• A·1463 
t Anders, Inc.. 77 Wolcott Ad., Simsbury, CT 06070 •.....................• 203-658-7666 

Artronic Instrument Co. Inc.. 9 Division St, Sidney, NY 13638 ........... 607-563-6444 
tColumbia Componen1s, 9 Division St, Sidney, NY 13838 ....•.•......... 607-563-3520 
t Control Electronics, Neuro1echCorp., 139 Florida St, Fanningdale, NY 11735 

.•..•...•..•........•............•.....••.•..•......•.••..•......•..... 516-694-0125 
§ DaIatronics, Ud., P. O. Box 2839, Blue Jay, CA 92317 .........•.....•... 714-336-3561 

JBM Electronics, Inc.. 531 Front St, M8IlChester, NH 03102 ..•.......... 603-623-0222 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem. NY 

10590 .................. ,. • .. . .. .. . . . .. .. .. .. .. .. .. . .. .. .. ..... . .. . .... 914-783-8893 
§ Mllsumi EIec. Co. Ltd., 5-2, 8-Chome, Kokuryo, Chofu.City, Tokyo, JAPAN.. .. 489-5333 
t Phonon Corporation, 7 Herman Drive, P.O. Box 549, Simsbury, CT 06070 

.••. .. . •. •.•.•..•.. .. ..•. • .. ... .••.. .. .. ..•..•.. .. . .. ..•..•. . .. ..•. .. .. 203-651-0211 

Delay Unes, Video - See Delay Lines, Ultrasonic (Vol. A) 

Delay Lines, Waveguide-2350 
Bel Fuae,·198 Van Vorsl St, Jersey CIty, NJ 07302, 201-432-0463 •••••• A.1503 
Alpha IneIs., Inc. - TAG Millimeter Comp.. 651 Lowell St, Me1huen, MA 01844 

....................................................................... 617-682-4661 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 

· .. . .. .. .. .. . .. • .. .. .. .. .. .. .. .. . .. .. . . .. .... .. .. . .. . .. .... .. . .. . ... Call Local SIs. Off. 
Hughes Aircraft Co., MicroeIctms. Sys. Div.2601 Campus Dr. Irvine, CA 92715 

· ... .. • . .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .... .. • .. . .. .. . .. .. . .. . .. .. .. .. .. 714-752-3800 
t Micro-Coax Components, Inc.. a UTI Company, Box E. Collegeville, PA 19426 

· ....................................................... (. . . . . • . . . . . . . . 215-489-3700 
t Union carbide Corporation, Industrial Chemicals Div. Crystal Products Dept. 9320 

Chesapeake Dr. Ste. 216, San Diego, CA 92123 ...................... 619-279-4500 
Universal Acl-Yu/D-F Corp., 2517 E Norwich St, Milwaukee, WI 53207 ..•..... , ....•... 

414-482-4100 

Delay Unes (MIL)-2440 - See Vol. B 

PRODUCT INDEX & DIRECTORY 

Demagnetizers-1850 
DoWty RFL IOOs. Inc./lnstrumentation Div., The Dowty Grp. PLC, PowervIlIeRd., 

Boonton,NJ 07005-0239, 201-334-3100 •••••••••••••••••••• ;.. ~1238-1239 
Magnos, 6 Old SchOol House Rd., Harvard, MA 01451, 617-456.a880 •••• 001290 
Walker ScIentific, Rockdale St, Worcester, MA 01606, 617.a52-3874;617.a53-3232 

••••••••••••••••••••••••••••••••••••• ; ••••••••••••••••••••••••••• 001348 
§ Axial Magnellcs, Tencallnc., 450 W. Los Angeles Ave., Simi Valley, CA 93065 

.. .. . .. . .. . .. .. .. . .. .. . . . .. .. . .. .. . . .. .. • . .. .. .. . .. .. .. .. . ... . .. .... ... 818-998-4850 
§t Benjamin Intemationa~ Inc., 1460 Old Country Ad., Plainview, NY 11803 

.. .. . .. . .. .. . .. . . . . . . .. . .. . .. • .. .. . . .. . . .. . . .. .. . .. . .. .. .. . .. . . .. .. . .. . 516-753-0700 
t EMS Development Corp., 100 Sea La., Fanningdele, NY 11735 ........ 516-293-7900 
§ GO-Thorsen, 1801 Morgan St, P.O. Box 1209, RockIord, IL 61105-1209 

.. . .. .. . .. .. .. .. . . . . . .. . .. .. • . .. . . . . .. . .. .. . .. .. . .. . .. .. .. • .. . .. .. .. ... 815-968-9661 
§ L & R MIg. Co, 577 Elm St, Kearny, NJ 07032 .......................... 201-991-5330 

Mag-Con, 1626 Terrace Dr., SlPau~ MN 55113 ........................ 612-633-8820 
Magnetic Instrumentation, 8350 E 48TH ST. Indianapolis, IN 46226 ...• 317-545-2102 

§ Microlran Co. Inc. 145 E Mineola Ave., P. O. Box 236, Valley Stream, NY 11562 
· . .. . .•.. . . . .. . .. . . . . .. .. . . .. .. . . .•. . .. .•..•. . .. ..• . . ... .•.••. .•. .. •. .. 516-561-6050 

Permag, 400 Karin La., Hicksville, NY 11801 ............................ 5.16-822-3311 
§ Recoton Corp. 46-23 Crane St, Long Island City, NY 11101 ............ 715-392-6442 
t Schonstedt Instrument Co~ 1775 Wiehle Ave., Reston, VA 22090 ..•.... 703-471-1050 
§ $hokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-661-0700 

§tWIde Range Elctms. Corp., 140 Sun ValleyCir, Sl Louis, MO 63026 .... 314-343-9191 

Demodulators-1900 -See Vol. D 

Demodulators, Magnetic-2200 - See Vol. D 

Densitometers-2900 - See Vol. D 

Deposition Equipment, Vacuum & Accessories-Also See 
Evaporation Equipment, Electron Beam-4100 - See 
Vol. D 

Desiccators - See Dehumidifiers (Vol. C) 

Desks, Data Terminal - See Benches, Consoles, Tables 
(Vol. C) 

Desoldering Tools & Equipment - See Soldering 
Accessories (Vol. C), Soldering Equip. (Vol. C), Soldering 
Guns (Vol. C), etc. 

Detection & Ranging Systems (MIL}-3475 - See Vol. D 

Detection Sets (MIL), IR-3475 - See Vol. D 

Detection Systems, Laser-3700 - See Vol. B 

Detection Systems (MIL), Passive-3475 - See Vol. D 

Detection Systems (MIL), Submarine-3475 - See Vol. D 

Detector Arrays, Infrared-3700 - See Vol. B 

Detectors, Air Flow-2900 - See Vol. D 

Detectors, RF-2900 - See Vol. D 

Detectors, Bar Code - See Readers, Bar Code (Vol. D) 

Detectors, Coaxial-2900 - See Vol. D 

Detectors, Corona - See Testers, Corona (Vol. D) 

Detectors, Crystal-2300 
AHord Manufacturing Co., P.O. Box 2116, 32 Six1h Ad., Woburn, MA 01801 

....................................................................... 617-935-8810 
t FEI Microwave, Inc.. Frequency Elec1ronics, Inc.. 825 S1ewart Dr. Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 408-732-0880 
t Frequency Electronics, Inc., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 

.. .. .. .. . . . . . .. .. . .. . .. . .. .. .. . . • . • . . . . . . . . . .. .. . .. .. .. . .. . .. .. .. . .. ... 516-794-4500 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 

· .................................................. ; ............. " Call Local Sis. Off. 
tJFW Industries, Inc., 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 

KDI Electronics, Inc. Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 
07981 ................................................................ 201.a87-8100 

Lixi, Inc.. 1438 Brook Dr. Downers Grove, IL 60515 •............•.... '" 312-620-4646 
t MIA COM Ltd., Humphrey Rd. Dunslable, Bedlordshire, ENGLAND LU5 4SX. England 

· . .... . . .. ... . . .. . . .. .. . . .. .. ... .. . .. •. . . .. ... . .. ... . . . . .. ....... .. ... 44(582)471200 
MIA-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

............................•.....•...........•......•........••...•... 617-272-3000 
§t MI A·COM Omni Spectra, Inc.. 21 Continental Blvd., Merrimack, NH 03054 

,...................................................................... 603-424-4111 
t 3M Co., Static Control Sys. Div., P.O. Box 2963, Bldg. 501-1 W-30, Auslln, TX 78769-2983 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . • . . . . . • . . . • . B()(J.328-1368 
t Microlab/FXR, 10 Microlab Rd., Livingslon, NJ 07fl39 .. . • • . . • . . . . . . . . . . . 201-992-7700 

§t Micronellcs, 36 0aI< St, NOIwood, NJ 07648 .... ;....................... 201-767-1320 
t Microphase. 587 ConnecticU1 Ave .. Norwalk. CT 06856 ................. 203-866-8000 

Microwave Development Laboratories, 10 Michigan Dr. Natick, MA.01760 
.. . . . .. .. .. . .. . .. . .. .. .. . . . .. . . . .. .. . .. . .. . .. . .. . .. .. .. . .. . .... . . . . . . .. 617-655-0060 

t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 
· ................................................. '" .. . .. . . .. .. . • . .. .. 514-694-6666 

t Narda Microwave Corp. Subsidiary of Lora! Corp. 435 Moreland Rd., Hauppauge, NY 
11788 ................................................................ 516-231-1700 

RLC Electronics, Inc., 83 Radio Cir. Mt Kisco, NY 10549 .....•.•......•. 914-241-1334 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
tSage Laboratories, Inc., 11 Huron Or, Natick, MA 01760 " .... "." .. ". 617-653-0844 

§t Systron-Donner Microwave Div, 14844 OXnard St, Van Nuys, CA 914~ 
.... " ........ ".".""",, ... "."."."." .. "."."." ........ "." 818-786-1760 

§tTelephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 
.... " .... """ .... ".".,,. "."". "." ........... " .......... 518-549-6415/6102 

§Tennelec, 601 Oak Ridge Tpke., Oak Ridge, TN 37830"." ... " .. " .... 615-483-6405 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

....... "." ............. ""."."." .................. "." .. ,, ...... 317-545-4196 
U.s. Instr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 . . . . . . . .. .. .. 800-624-2673 

§t Waveline, Box 718, W. Caldwell, NJ 07006 " " " .. " " " . " " " " " " ". 201-228-9100 
§ Wikron, 490 Jarvis Or., Morgan Hill, CA 95037-2609 .................... 408-778-2000 

Detectors, Fiber Optic-Also See Diodes, PIN-2475 - See 
Vol. B 

Detectors, Flaw & Defect-2900 - See Vol. D 

Detectors, GaAs-3450 
Abom Electronics Inc, 2106 0 Bering Or, San Jose, CA 95131 . """" 408-438-5444 
Alpha Inds, Inc. - TAG Millimeter Comp, 651 Lowell St, Methuen, MA 01844 

. ' ................................... , . . . . . . . . .. . ......... ,........... 617-662-4661 
Carnelco Assembly, 605136 Ontario Umtted, 7400 Victoria Park Avenue, No.1, 

Markham, Ontario, CANADA L3R 2V4 ." .. "" .. " .... " .. """ .. ,,. 418-477-8269 
Ortel Corp., 2015 W. Chestnut st Alhambra, CA 91803 ",,"" ""'"'' 818-281-3636 

§ Photoswttch Div., Allen Bradley Co, 265 Winter St, Wakham, MA 02154 
........ "."" ............... " ... " .................................. 617-468-8000 

§Rohm Corp., 6 Whatney, Irvine, CA 92718"." .. """"" .. ". " .. "". 714-855-2131 
§ Siemens Components, Inc., OptoelectroniCS Division, 19000 Homestead Ad, Cupertino, 

CA95014 .. " .. """" .. """" .. "" ..... " .... " .. "" .. " .. ",,. 408-257-7910 
Siemens Components, Inc, Special Products Div, 166 Wood Ave., South, Iselin, NJ 

06830 ............ , .................................... " . . . . . . . . .. . .. 201-321-3400 
tTexas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ... , .. 214-487-0085 

Varo, Inc, Electron Devices Div., 2203 W. Walnut St, Garland, TX 75046 
214-467-4129 

Detectors, Ground Fault-4300 - See Vol. B 

Detectors, Impedance - See Meters, Impedance (Vol. D) 

Detectors, Infrared-3700 - See Vol. B 

Detectors, Leak-2900 - See Vol. D 

Detectors, Light Intensity - See Meters, Light, 
Nonphotographic (Vol. D) 

Detectors, Magnetic - See Meters, Gauss (Vol. D) 

Detectors, Metal, Handheld-4100 - See Vol. D 

Detectors, Metal, Walk Through-4100 - See Vol. D 

Detectors, Microwave-3400 - See Vol. D 

Detectors, Null - See Indicators, Null (Vol. D) 

Detectors, Phase Sensitive-2900 - See Vol. D 

Detectors, Photovoltaic - See Cells, Photovoltaic (Vol. B) 

Detectors, RF-2900 - See Vol. D 

Detectors, Radiation-2900 - See Vol. D 

Detectors, Resistance Temperature (RTDs) - See 
Thermometers, Resistance (Vol. D) 

Detectors, Standing Wave-2900 - See Vol. D 

Detectors, Synchronous-2900 - See Vol. D 

Detectors, Tone-1900 - See Vol. D 

Detectors, Ultraviolet-2900 - See Vol. D 

Detectors, Vacuum-4100 -See Vol. D 

Detectors,Vibration - See Transducers, Vibration (Vol. B) 

Detectors, Video-2900 - See Vol. D 

Detectors, Voltage-2900 - See Vol. D 

Detectors (MIL), IR-3475 - See Vol. D 

Detectors (MIL), Radar-3475 - See Vol. D 

DIACs-4800 
American Microsemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201·3n-9566 .................................................... A-2115 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 61HI90·6107 ••••••••••••••••••••••••••• A'2135 
RaytheonlTAG Semiconductors Lid., 43 Third Ave.; Burlington, MA. 01803, 

617·272·3704 (3705) ................ ,........................ A-2139-2141 
SiUcon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634·9390 .................................................... B0 1586 
§ Teccor Electronics, Inc., 1801 Hurd Dr., Irving, TX 76038, 214·580-1515 . 

• .. .. .. .. • .. .. • • .. .. • .. • • • • .. • .. .. • • .. .. .. .. • • • .. .. • • .. • . . •• A-2148-2149 

Diodes, Backward-4800 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, 1'2. 

85018-6606 .......................................... . . . . . . . . . . . . . . .. 602-244-6900 
§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5069 

Triac Electronic Systems, Inc., 67-27 Myrtle Ave., Glendale, NY 11365 .. 718-441·4759 

Dials, Instrument, Metal, Plastic, etc.-2400 - See Vol. C 

Dials, Turns Counting-2400 - See Vol. C 

Dielectric Heating Equipment-4100 - See Vol. D 

Dielectrics - See Films (Vol. C), Insulation Materials (Vol. C) 

Differentials, Mechanical - See Gears & Gear 
Mechanisms (Vol. B) 

Digital Panel Meters - See Meters, Panel (Digital) (Vol. D) 

Digital Tape Recorders - See Recorders, Computer Data 
(Vol. D) 

Digitizers, Audio (Sonic)-2000 - See Vol. D 

Digitizers, Video-2000 - See Vol. D 

Digitizers, Pencil Follower (Incl. Coordinate &, Graphic)-
2000 - See Vol. D 

Digitizers, Transient & Waveform-2900 - See Vol. D 

Dimmers, Light - See Controls, Lamp Dimming, Flashing 
(Vol. D) 

Diode Arrays (Inc!. Photo)-3700 - See Vol. B 

Diodes, Avalanche-4800 
American Microsemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201·3n-9566 .................................... ;............... A-2115 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890·6107 ••••••••.•• '.,............. A-2134 
tVolIage Multipliers, Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291, 209·651·1402 

• ................................................................ A-2151 
§ A E G Corporation, Route 22·0" Drive, P.O. Box 3600, Somerville, NJ 08878-1269 

....................................................................... 201,231-8300 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02676 ........................................... 401-762-3600 
§tCodi Semiconductor, Inc., 144 Market St, Kenilworth, NJ 07033 ......... 201.-298-0400 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 
· ............ , ........ , .. . .. . . .. . . . . . . . . . . . . . .. . . . . . . . .. 213-699-0916; 600-255-2666 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 
Bridge Rd., Deptford, NJ 06096 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 609-541-3636 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. . . . . . . . . . . . . . . .. . . . . .. . .. . .. . . .. .. . . . . . .. . . . . . .. . .. . . . . . . . . . . . . .. Call Local SIs. Off. 

Hitachi America, Ltd, 2210 O'Toole Ave., San Jose, CA 95131 .......... 408-435-8300 
§t ITT Electro-Optical Prods., ITT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 

. .......................................... 703-563-0371 
Koep Precision Standards, Inc, IC Coan Place, Metuchen, NJ 06640 

................................................................. 201-549-9260/9262 
t MIA COM Ltd., Humphrey Ad, Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 

. . . . . . . . . . . . .. . . . .. . ... . . . .. . . . . . . . .. . . . . . . . . . .. . . . .. . . . . . . . .. 44(562)471200 
tMERET, Inc., 1615 24th Sl. Santa Monica, CA 90404-4998 ............. 213-628-7496 

§t Microsemi Corp. 2630 S. Fairview st Santa Ana, CA 92704 ............ 714-979-6220 
Mnsubishi Elctms. America, Inc, Semiconductor Div. 1050 East Arques Ave, Sunnyvale, 

CA 94066 ............................................................ 408-730-5900 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, 1'2. 

65018-6606 ..... . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. .. . . . . . . . .. 602-244-6900 
§ NTE Electronics, Inc., 44 Farrand st Bloomfield, NJ 07003 ............. 201-748-5069 
§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 60020 

...................................................... 303-469-1683;1-600-992-0312 
§ Sanken Electric Co, Ltd, Overseas Operations, 1-22·8 Nishi-lkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-988-6164 
§ Semicon Components, Inc., Div. of Semicon, Inc., 10 North Ave., Burlington, MA 01803 

............. , .................................................. , ...... 617·272-9015 
§Semikron, Inc., 11E Executive Or, P.O. Box 66, Hudson, NH 03051-0066 

· . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . .. . .. 603-983-6102;1,600-258-1306 
§t Serntech, 652 Mitchell Ad., Newbury Park, CA 91320 ................... 805-498-2111 

§ Solid State, Inc., 46 Farrand Sl. Bloomfield, NJ 07003 ... . . . . . . . . . . . . . . .. 201·429-6700 
tSolid State Devices, 14830 Valley View Ave, La Mirada, CA 90636 ..... 213-921-9660 

§t St-Semiconductors of Indiana, Inc., 415 N. College Ave, P.O. Box 609, Bloomington, IN 
47402-0609 ....................... , .................................. 612-332-1435 

tTexas Optoelectronics, Inc., 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 
§tThor ElectroniCs, 321 Pennsylvania Ave, Linden, NJ 07036 ............. 201-488·3300 

§ Varo Quaiity Semiconductor, 1000 N. Shiloh Ad., Garland, TX 75040 .... 214-467·4300 

Diodes, Backward-4800 
American Mlcrosemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201·3n-9566 .................................................... A-2115 
American Power Devices, 7 Andover st Andover, MA 01610 ........... 617-475-4074 
Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802, 

..............................•..........................•........... _. 518-931-6200 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd, Deptford, NJ 08096 ...... :................................ 609-541-3636 
§t FEI Microwave, Inc., Frequency Electronics, Inc, 825 Stewarl Or, Sunnyvale, CA 94066 

· . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 408-732·0880 
t Microphase, 587 Connecticut Ave. Norwalk, CT 08856 ............. ,... 203-868-6000 
t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90636 ..... 21,3-921-9660 

EEM 1988 §-Product sold through distributors t-Proauct meets MIL specs 



Diodes, Chip, . Unpackaged-4800 

Diodes, Breakdown - See Diodes, Avalanche (Vol. A) 

Diodes, Chip, Unpackaged-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9586 ..................................................... A-2115 
NMB Technologies, 97:!OIndependence Avenue, Chatsworth, CA 91311, 

818-341-3355 ............................................... A·1750-1751 
Allen Bradley Co, Electronics Group, Div. of RockWell Corp.; PTC DiY, 23201 S. 

Normandie Ave, Torrance, CA 90501 ................................. 213-534-3737 
Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ..•......... : ... 617-935-5150 
American Power Devices, 7 Andover St, Andover, MA 01810 .......•..• 617-475-4074 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 
· . . . . .. . . .. .. . . . . . . . . .. . . . .. . .. .. . .. . . . . .. . . . . . . . . . . . . .. 213-699-0918; 800-255-2668 

Diodes Inc., 9957 Canoga Ave, Chatsworth, CA 91311 •.. 816-882-4920;800-821-1 178 
t Dionlcs, 65 Rushmore SI, Westbury, NY 11590 ......................... 516-997-7474 

Electronic Devices, Inc., 21 Gray Oaks Ave, Yonkers, NY 10710 .•.....• 914-965-4400 
§t FEI Microwave, Inc., Frequency Electronics, inc., 825 Stewart Dr, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . • . . . .. 408-732-0880 
Ferranti Elec., 87 Modula Ave, Commack, NY 11725.................... 516-543-0200 
General Electric Solid State Div., G.E. Corporation, Route 202. Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . • . . . . . . . . 201-685-6530 
General Semiconductor Ind..lnc., Square D Company, 2001 W. 10 P~ Tempe, AZ. 85281 

· ................ , . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . 602-966-3101 
Hitachi America, Ltd.. 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 

t Hy·Tec Industries, Div. of Topa Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
,::..................................................................... 516-924-8686 

§t ITT. ElectrcrOpticaJ Prods, lIT Corporation, 7635 Plantation Rd., Roanoke, VA 24019 
· . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 703-563-0371 

t MIA COM Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SJ<, England 
,.. . . .. . ..•.. . ... .. ... ... . .. ... . .. ... .. ... .. ..•. . .. . ... .. . . . ..•. . ... .. 44(582)471200 

t Microserni Corp., 2630 S. Fairview SI.; Santa Ana. CA 92704 ............ 714-979-6220 
§ Microserni Corp. Colorado, Microsemi Corp., 600 Hoyt St, Broomfield, CO 80020 

.......................................................... :............ 303-469-2161 
§ Mo1orola Semiconductor Prods. Sector, 3102 North 561h Street, Phoenix, AZ. 

85018-6506 ........................................................ " 602·244-6900 
MSI Electronics, Inc., 34-32 57th St, Woodside, NY 11377 .........•.... 716-672-6500 

§t Raytheon Semiconductor, 350 Ellis St, Mountain View, CA 94043 ...... 415-966-9211 
§ RMC Power Samiconductor, BBC, 2150 W. 61h Ave., Broomfield, CO 80020 

· . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . .. . . . .. . . .. ... 303-469-1883;1-800-992-0312 
Semicon Components, Inc, Div. of Sernicon, Inc, 10 North Ave, Burlington, MA 01803 

§ Sa;;'i';;';;': i';;'::; ; E '~;';;.;tl~~. 0;: P.O .. ~; 00: H.;d~~: NH' 03051 ~0066' 617-272-9015 

...................................................... 603-883-8102;1-800-256-1308 
t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, Westlake V~ CA 91361 

....................................................................... 805-373-1130 
t Silicon Sansors Hwy. 18 Eas~ Dodgeville, WI 53533 . . • . . . . . . . . . . . . • . . . . 806-935-2707 
tSolid State Devices, 14830 Valley View Ave., La Mirada, CA 90838 ..... 213-921-9680 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02046-9102 ..................................... 617·339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-953-5000 

Sussex Semiconductor, Inc., Rle. 206, Branchville, NJ 07826 . . . . . . . . . . . . 201-946-3633 
t Teledyne Grystalonics, Teledyne Industries, Inc., 147 Sharman St, Cambridge, MA 02140 

....................................................................... 817-491-1670 
Texas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

tThor Electronics, 321 Pennsylvania Ave, Linden, NJ 07036 ............. 201-4116-3300 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 

· . . • . . . . . . . . .. . • .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. 415-493-4000 
§Varo Quality Semiconductor, 1000 N. Shiloh Ad., Garland, TX 75040 .... 214-487-4300 

Diodes, Electroluminescent (Radiating)-4800 
§ A E G Corporation, Route 22..Qrr Drive, P.O. Box 3600, Somerville, NJ 08876-1269 

...................... :................................................ 201-231-8300 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Ad., Deptford, NJ 08096 ....................................... 809-541-3636 
§GeneraJ Optronics Corp., 2 Olsen Ave., Edison, NJ 08820 ............... 201-549-9000 
§ Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cuperlina, CA 95014 

.. . . . . .. . . . . .. . .. . . . . . . .. . . . . . .. . . .... . . .. . . . .. . .. .. . .. . . . . . .. . .. .. Call Local SIs. Off. 
§tLeecraIt MIg, 21-o244th Rd.. Long Island City, NY 11101 .............. 716-392-8800 

tMEREr, Inc, 1815 24th SI, Santa Monica, CA 90404-4998 ............. 213-628-7496 
Sensor Techn, 2-1012 Lassen SI., Chatsworth, CA 91311 ............... 213-882-4100 

§ Shokai Far Eaet, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Diodes, Frequency Multiplier-4800 
§ A E G Telefunken, High Power Grp., Rle. 22, Orr Or, Somerville, NJ 08876 

· . . . . . . • . . . . . . . . . .. . .. . . . .. . . .. . . . . . . . . . • . . . . . . . . . .. ... .. . . . . .. . . . . . •.. 201-722-9600 
§AIpha Indusb'ies,lnc, 20 Sylvan Ad., Woburn, MA 01801 ................ 617-935-5150 

Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
.......................... ,............................................ 516-931-6200 

§t FEI Microwave, Inc., Frequency Electronics, Inc., 825 Stewart Or, Sunnyvale, CA 94086 
· ....... , ...............•... , . .. . . . . . . . . • . . . . . . • . • . . . • . . • . . • . . . . . . . . . • . 408-732-0880 

t MIA COM Ltd, Humphrey Ad., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
· .. . . • . • . . . . . . . . . .. • . .. .. . . .. . .. . . . .. . . . .. . . . . • . . • . . . • . .• . . . . . . . . .. ... 44(582)471200 

§t Motorola Samiconductor Prods Sector, 3102 North 561h Street, Phoenix, AZ. 
85016-6606 .. .. . .. .. . .. . . . . . .. . .. . . . . . . . . . . . . . . .. . . • . . . . . . • . ... .. . . .. 602-244-6900 

Samtech, 652 Mitchell Rd., Newbury Park, CA 91320 ...•..........•..•. 805-496-2111 
Thomson Electron Tubes & Devices Corp., Spacial Products Div, 550 Mount Pleasant 

Ave., Dover, NJ 07801 ................................................ 201-326-1400 

Diodes, Germanium~4800 
American Microsemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940. 

201-377-9586 .... ,............................................... A-2115 
§ Concept Industries, App-Rep, Inc., 3641 .San Gabriel River Pkwy, Pico Rivera, CA 90680 

, ....................................................... 213-699-0918; 800-255-2666 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Ad., Deptford, NJ 08096 .... . . . • .. . . . .. .. . . .. .. • . ... . . . . . . .. . .. 809-541-3636 

PRODUCT INDEX & DIRECTORY 
t EG&. G JudSon, 21 Coml/l9fC8 Or, Montgomer'flille, PA 18936 .•.•.•.... 215-368-6900 

§t FEr Microwave, Inc., Frequency Electronics, Inc., 825 Stewart Or, Sunnyvale, CA94086 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-732-0880 

Hitachi America, LId., 2210 OToole Ave., San Jose, CA 95131 •.•.••.•.• 408-435-8300 
International Components Corp., 105 Maxess Ad., Melville, NY 11747 ... 516-293-1500 

§ International Diode, 229 Cleveland Ave, Harrison, NJ 07029 ••..••.•.... 201-482-6518 
ISL Products Int'~ Ltd., 235 P Robbins Lane, Syosset, NY 11791-8093 .• 516-937-3475 
McGuirk Electronics Co. Inc, 212 So. Main St, P. O. Box 853, Middleton, MA 01949 

...•... , .•.•.............••.•... ,. '" ....•..•... , ..•. .. ..•. . .•.••. .. . .• 617-933-3500 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 .•....•...•••.... 203-866-8000 
§ Microwave Diode Corp., Washington St-Box 250, W. Stewartstown, NH 03597 

.... . . . . .. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .. . .. . .. . .. . .. . . .. ... 603-246-3362/3363 
§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-746-5089 
§ Philips EGG, Ampere" Electronics Corp., A North American Philips Co., 100 First Ave., 

Waltham, MA 02254.................................................. 617-890-6107 
§Semiconduclor Technology, Inc, 3131 s.E. Jay St, Stuart, FL 34997 .... 305-283-4500 
§Shokai Far East, Ltd., 280 North" Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Solid State, Inc., 46 Farrand St, Bloomfield, NJ 07003 •..•..•..• , . .. .•... 201-429-8700 

§t Thor .Electronics, 321 Pennsylvania Ave., Unden, NJ 07036 ......•....... 201-486-3300 

Diodes, Gunn-4800 
§ Alpha Industries, inc., 20 Sylvan Rd, Woburn, MA 01801 .•.•.....••.•... 617-935-5150 

Alpha Inds, Inc. - TRG Millimeter Comp, 651 Lowell St, Methuen, MA 01844 
.•..•............•........ " ..•...... , .....•.... ,. . .•. . . ..•.. •. . .•.•.•. 617-682-4661 

Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
.•......•................. , ...•.•.•... '" .• , . .. . . .. .• . . .•.••. .•... . ..•. 516-931-6200 

t Central Microwave Co., Alpha Inds, Inc., 12180 Prichard Farm Ad., Maryland Heights, MO 
63043 ................................................................ 314-291-5270 

MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
t MIA COM Ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SJ<, Englend 

................................................................... '" 44(582)471200 
Marconi Instruments, 3 Pearl Court, Allendale, NJ 07401 •...•.........•. 201-934-9050 

t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Ad., Hauppauge, NY 
11788 ................................................................ 516-231-1700 

§ RMC Power Samlconductor, BBC, 2150 W. 61h Ave., Broomfield, CO 80020 
...................................................... 303-469-1883;1-800-992-0312 

Thomson Electron Tubes & Devices Corp, Spacial Products Div, 550 Mount Pleasant 
Ave, Dover, NJ 07801 ................................................ 201-328-1400 

t Thor Electronics, 321 Pennsylvania Ave., Unden, NJ 07036 ..•........•. 201-486-3300 
Varian AsSOCiates, Electron Device Group, 611 Hansen Way, Palo Atta, CA 94303 
. . . . . . . . . . . .. • . . . . . . . .. .. .. . . . . . . . . . . .. . . . . . . . . . . . . • . .. • . . . . . . . . • . . . • . . • 415-493-4000 

tWatkins-Johnson Co., 3333 Hillview Ave., Palo Atto, CA 94304 .......... 415-493-4141 

Diodes, High Voltage (1,000 Volts & Over)-4800 
AmeriCan Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9586 .................................................... A·2115 
§ Amperex Electronic Company, A Div. 01 North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 •••••••••• , A·2124-2125 
§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75244, 

800-527-0251 ;214-233-1589 •••••••••••••••••••••••••••••••••• A.2127-2129 
§ Electronic Devices, Inc., 21 Gray Oake Ave., Yonkers, NY 10710, 914-965-4400 

................................................................. A·2131 
§t K & M ElectroniCS, 221 Interstate Dr., Dock No. 3, W. SprIngfield, MA 01089, 

413-781-1350 .................................................... A·1943 
Philips EGG, Amperex Electronics CoI'p., A North American Philips Co., 100 First 

Ave., WBtthBm, MA 02254, 617-1190-6107 •••••••••••••••••••••.••••• A.2134 
§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213·634-9390 •••••••••••.••••••••••••••••••••••••••••••••••• B·1586,1586 
t Voltage Multipliers, Inc., 8711 W. Roosevelt Ave., Visalie, CA 93291, 209-651-1402 

••••••.••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• A·2151 
§ A E G Telefunken, High Power Grp., Rle. 22, Orr Or, Somerville, NJ 08876 

.. . .. . .. . . .. . . . . . . . . . . .. . .. . . . . . . .. . .. .. . . .. .. . . .. . • .. . . . .. . . .. . •• . .. .. 201-722-9800 
§Alpha Indusb'ies, Inc, 20 Sylvan Rd., Woburn. MA 01801 ................ 617-935-5150 
§Amperex Electronic Corp, Hicksville DiY, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

................... ,................................................... 516-931-6200 
§t Aydin Radar & EW Division, Div. qf Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ...... , .......•........••.•...•........•...•...... 408-629-1100 
§tCodi Semiconductor,lnc., 144 Market St, Kenilworth, NJ 07033 •.••..... 201-298-0400 
Di~ Inc, 9957 Canoga Ave., Chatsworth,CA 91311 ... 816-882-4920;800-621-1178 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 
Bridge Rd., Deptford, NJ 08096 ....... ,............................... 809-541-3636 

§ Fagor Elctm. Comps, Inc., Natl Mktg. SIs. OIls.. Fagor Electrotecnica S. Coop., 8419 
Canoga Ave., Canoga PI<., CA 91304 ........•.....•... 816-716-2500;800-624-5367 

Hitachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 406-435-8300 
International Components Corp, 105 Maxess Ad., Melville, NY 11747 ..• 516-293-1500 

§ International Diode, 229 Cleveland Ave., Harrison, NJ 07029 •..•...•.•.. 201-482-6518 
§ International Rectilier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

· . . . . . . . • . . . . . . . . . . . . • . .. . .. . . .. . .. .. . .. .. .. . .. . .. . • . . . . . . .. . .. . . . . .. . . 213-772-2000 
§ lIT Semiconductors, lIT Corp, 55 Merrimack St, So. Lawrence, MA 01843 

.............................•...•...•..............••...........•..... 617-686-1881 
§t Microsemi Corp., 2630 S. Fairview St, Santa Ana, CA 92704 ............ 714-979-8220 

§ Microsemi Corp. Colorado, Microserni Corp., 800 Hoyt St, BroornIield, CO 80020 
.. ... . . .. .. . . .. .. ... .. . .. . .•..•.. .. . . . ....... . . . .••. ...... .•..•. ... .. .. 303-469-2161 

§tMo1orola Semiconductor Prods Sector, 3102 North 561h Street, Phoenix, AZ. 
85016-6806 . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . .. . • . . . .. . . . .. . .. . . . . . .. . 602-244-6900 

§ NTE Electronics, Inc., 44 Farrand St, BIoomIieid, NJ 07003 ....•..•..... 201-748-5089 
t Oram High Vottage, P.O. Box 1176, Dayton, TX 77535 .•.•.•......•..••. 409-258-5553 
§ Powerex, Weslinghouse, GE, Mltsubishi, Hillis St, Youngwood, PA 15697 

· .•..•.....•..•••.......................•..•......•..•. , . . . • . . • . . • . . . . . 412-925-7272 
§AMC Power Semiconductor, BBC, 2150 W. 61h Ave., BroornIield, CO 60020 

· .......•.•. , . • . . . . . . • . . . . . • . . . . . . • . • . . . . . . . . . . • . • . . . • 303-469-1883;1-800-992-0312 
§Sanken.Electric Co, Ltd., OVerseas Operations, 1-22-8 Nishi-lk!lbukuro, TOllhima-ku, 

Tokyo, JAPAN 17.1 ..................................................... 03-986-6164 
§ Semicon Components, Inc., DiY. of Samicon, Inc., 10 North Ave., Burlington, ,MA 01803 

• . . . . • . . .. . . . . . . . . . . . . . . .. . .. . .. . . .. . . . . .. . • . . ... . • . . .. ... . .. . . .. • . .. .. 617-272-9015 
§ Semiconductor Technology, Inc., 3131 S.E. Jay St, Stuart, FL 34997 .•.. 305-283-4500 

§-Productsold through distributors t-Product meets MIL specs EEM 1988 



§Semikron, Inc., lIE Executive Dr, P.O. Box 66. Hudson. NH 03051-0066 
· ........ '" ..... ; . . . . . . . . .. . .. .. . .. • . . . . . .. . .. . . . . ... 603-863-8102; 1-8(){}.258-1308 

§t Semtech. 652 MHchell Ad, Newbury Park, CA 91320 ................... 805-498-2111 
t Shindengen America Inc., 2649 Townsgate Road, 51e. 200. Westlake VI, CA 91361 

....................................................................... 805-373-1130 
§ Solid State. Inc.. 46 Farrand St, Bloomfield, NJ 07003 .. . . . . . . . . . . .. . . . .. 201-429-8700 

§tSolid State Devices, 14830 Valley View Ave, La Mirada, CA 90638 ..... 213-921-9660 
§t Solitron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 .... . .. .. .. .. .. ... .. .. . .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 305-848-4311 
§t 51-Semiconductors of Indiana, Inc, 415 N. College Ave., P.O. Box 609. Bloomington, IN 

47402-0609 ......................................................... 812-332-1435 
§t Thor Electronics, 321 Pennsylvania Ave, Linden, NJ 07036 ............. 201-486-3300 

§ Varo Qualtty Semiconductor, 1000 N. Shiloh Rd., Garland, TX 75040 . . .. 214-487-4300 
Victoreen, Inc, A Sheller-Globe Corp.,Subsidiary, 6000 Cochran Rd., Solon, OH 44139 

....................................................................... 216-248-9300 
Westcode Semiconductors, Inc, 3270 Cherry Ave, Long Beach, CA 90807 

.................................................... .............. 213-595-6971 

Diodes, Hot Carrier-4800 
§Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 . . .... 617-935-5150 

Amperex Electronic Corp., Hicksville Div., Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
............................... 516-931-6200 

§t FEI Microwave, Inc., Frequency Electronics, Inc., 825 51ewart Dr., Sunnyvale, CA 94086 
.. .. .. .. . .. . .. .. . .. . .. .. .. .. .. .. .. . .. 408-732-0880 

§ Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. .. . . .. .. .. .. .... .... Call Local SIs. Off. 

§ International Rect~ier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 
. .. .. .. . .. . .. .. .. . .. . .. .. .. .. . .. . .. . .. .. .. . .. .. 213-772-2000 

§ ITT Semiconductors, ITT Corp, 55 Merrimack SI., So. Lawrence, MA 01 B43 
............................. ...................... 617-688-1881 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, I\Z. 
85018-6606 .. .. . .. .. .. .. .... ... ...................... 602-244-6900 

t Thor Electronics. 321 Pennsylvania Ave, Linden, NJ 07036 . 201-486-3300 
§ Varo Quality Semiconductor, 1000 N. Shiloh Rd, Garland, TX 75040 .... 214-487-4300 

Diodes, Impatt-4800 
Amperex Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave, Hicksville, NY 11802 

.................... 516-931-6200 
t Cal~omia Eastem Labs. Inc, 3260 Jay SI., Santa Clara, CA 95054 ..... 408-988-3500 

Hewlett-PaCkard Co, 19310 Pruneridge Ave. CIC, IFD. Cupertino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... Call Local SIs. Off. 

t MIA COM Ltd., Humphrey Rd., Dunstable, Bedlordshire, ENGLAND LU5 4SX, England 
...................................... ............................... 44(582)471200 

Thomson Electron Tubes & Devices Corp, Special Products Div., 550 Mount Pleasant 
Ave., Dover, NJ 07801 ............................................... , 201-328-1400 

§t Thor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 
Varian ASSOCiates, Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 

....... , . . . . . . . . . . . . 415-493-4000 

Diodes, Infrared-4800 
t Gilway Technical Lamp. BOO W. Cummings Pic.. Woburn, MA 01801, 617-935-4442 

................................................................. B'1126 
§ Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

.............. ........................................ .••..• B'1138-1139 
§ Sharp, Microelectronics DiY., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ...................... ,..................... A'2142, B'I291 
t Computer Optical Products, Inc, Sub. of Hathaway Corp., 9321 Eton Ave, Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
t EG & G Judson, 21 Commerce Dr., Montgomeryville, PA 18936 .. , . . . . .. 2t 5-368-6900 
t Ledtronics, Inc., 4009 Pacffic Coast Hwy, Torrance, CA 90505 .......... 213-676-7996 
t MERET, Inc., 1815 24th st, Santa Monica, CA 90404-4998 ............. 213-828-7496 

Mitsubishi Elctms. America, Inc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 
CA 94086 ...................................................... : .. ... 408-730-5900 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th 51ree~ Phoenix, I\Z. 
85018-6606 ................................... ' ...................... , 602-244-6900 

§ Opto Technology, Inc, 562 Chaddick Dr., Wheeling, IL 60090 ........... 312-537-4277 
Ortel Corp., 2015 W. Chestnut SI., Alhambra, CA 91803 ................. 818-281-3636 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ............ 201-825.a08O 

Siemens Components, Inc, Special Products Div., 186 Wood Ave, South, Iselin, NJ 
08830 .... , ................................... , .................. ,.... 201-321-3400 

Texas Optoelectronics, Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 
§t TRW Optoelectronics Div., 1215 W. Crosby Rd., CarrolRon, TX 75006 ... 214-323-2200 

Wamco, Inc, 11555-A Coley River Cir., Fountain Valley, CA 92708 . 714-545-5560 
Zexco, 7661 Densmore, #8, Van Nuys, CA 91406 ..................... 818-997-7895 

Diodes, Laser-4800 
§ Marktech International Corp., 120 Broadway, Menands, NY 12204, 518-436-5865 

....................................................... B"I38-1'39,1276 
NEC ElectroniCS, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 

415-960-6000 .................................................... B'1174 
§ Sharp, Microelectronics DiY., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................. A'2144, B'II78-1179,1291 
§ A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

................................ ; ...................................... 201-231-8300 
A E G Telefunken, High Power Grp, FHe. 22, Orr Dr, Somerville, NJ 08876 

.......... , ...... , ............... , ............... , ..................... 201-722-9800 
Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3900 
AT&T, 555 Union Blvd., Allentown, PA 18103 ......................... 1-8(){}.372-2447;ln 

Canada:l-SQO.553-2448 
§tCodenoll Technology Corp., 1086 N. BWy., Yonkers, NY 10701 .......... 914-965-6300 
§D. O.lndustries, 317 E Chestnut St., E Rochester, NY 14445 .......... , 716-385-4920 
§ EXFO EO. Engineering 352 St-Sacremenl Ave., Quabec Ctty, Quebec, CANADA Gl N 

3Y2 .................................................................. 418-683.0211 
§ General Optronics Corp, 2 Olsen Ave., Edison,NJ 08820 ............. ;. 201-548-9000 

Hitachi America, Ltd, 2210 pToole Ave, San Jose, CA 95131 .......... 408-435-8300 
§t Laser Diode, Inc, Morgan Crucible, 1130 Somerset SI., New Brunswick, NJ 08901 

· ............. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-249-7000 
§ Mitsublshi Elctrns. America. Inc, Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 

CA 94086 ............................................................ 408-730-5900 
Ortel Corp., 2015 W. Chestnut St, Alhambra, CA 91803 ................. 818-281-3636 
Tektronix, Inc, Hybrid Components Operation, P.O. Box 500, Beaverton, OR 97077 

· . . . . . . . . .. . .. . .. .. .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. . . . . . . . . . . .. 503-627-4220 
Thomson Electron Tubas & Devices Corp., Special Products Div., 550 Mount Pleasant 

Ave., Dover, NJ 07801 ................................................. 201-328-1400 
t Thor Electronics, 321 Pennsylvania Ave., Linden. NJ 07036 ............. 201-488-3300 

Diodes, Light Emitting (LEDs)-3700 - See Vol. B 

Diodes, Limiting-4800 
§Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 

§t FEI Microwave, Inc, Frequency Electronics, Inc., 825 51ewart Dr, Sunnyvale, CA 94086 
· . . . . . . . . . . . . . .. ...................................................... 408-732-0880 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
....... , .. .... .................................................... Call Local SIs. Off. 

HHachi America, Ltd., 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 
t MI A COM Ltd., Humphrey Rd, Dunstable, Bedlordshire, ENGLAND LU5 4SX. England 

. . . . . . . . . . .. . . . . •. . . . . . . . . . . .. . . . .. . . . . . . . . . . .. . .. . . . . . . . .. . . . . . .. . .. 44(582)471200 
t Microphase, 587 cOnnecticut Ave., Norwalk, CT 08856 ................. 203-866-8000 
§ Microwave Diode Corp, Washington 51-Box 250, W. Stewartstown, NH 03597 

· ...... , . , . . . . . . . .. . . . . . . . . . . ... . . . . . . . . . . . .. . . . . .. . . . . . . . .. . . . .. 603-246-3362/3363 
§tMotorola Semiconductor Prods. Sector. 3102 North 56th Street Phoenix, I\Z. 

85018-6606 ...... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. .. .... 602-244-6900 
§Schauer Manufacturing, 4500 Alpine Ave., Cincinnati. OH 45242 ........ 513-791-3030 
§Semiconductor Technology, Inc, 3131 S.E Jay SI., 51uart, FL 34997 .... 305-283-4500 

§tTeledyne Crystalonics, Teledyne Industries, Inc., 147 Sherman St., Cambridge, MA 02140 
, ..... ,.................................................... 617-491-1670 

§tThor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 

Diodes, Liquid Crystal (LCDs)-3700 - See Vol. B 

Diodes, MatChed Pairs-4800 
American MicrosemiconduClor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-37HI566 .................................................... A'2115 
ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538, 415-656-3400 

................................................................. C'I605 
Teccor ElectroniCS, Inc., 1801 Hurd Dr., Irving, TX 75038, 214-580-1515 

• • .. • • • .. • • . .. • .. .. .. • .. • • .. .. .. . .. • . • • • . .. . • .. .. . . • . .. . • • •. A'2146-2149 
t Voltage Multipliers, Inc., 8711 W. Rooseyelt Ave., Visalia, CA 93291, 209-651-1402 

................................................................. A'2151 
§ A E G Corporation, Route 22-Orr Drive, P.O. Box 3900, Somerville, NJ 08876-1269 

...................................................................... 201-231-8300 
§t Alpha Industries, Inc, 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 

American Power Devices, 7 Andover SI., Andover, MA 01810 ........... 617-475-4074 
§ Codi Semiconductor, Inc., 144 Market SI., Kenilworth, NJ 07033 ......... 201-298-0400 
t Dionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 

94086 ..................... , . . .. . . . .. .. .. .. . . . .. . . . . . . . .. . . . . . . . . .. . .. 408-730-64'0 
§t FEI Microwave, Inc, Frequency ElectroniCS, Inc., 825 Stewart Dr., Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. . . .. . . . .. .. . . . .. . . . . . .. . . . . ... 408-732-0880 
§ Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . . . . .. .. . . . . . .. . . . .. ... Call Local Sis. Off. 
Hirachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 

§t Honeywell Optoelectronics, 830 E Arapaho Dr, Richardson, TX 75081 ................ . 
214-470-4271 

§Intemational Diode, 229 Cleveland Ave, Harrison, NJ 07029 ............ 201-482-6518 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t MIA COM Ltd., Humphrey Rd, Dunstable, Bedlordshire, ENGLAND LU5 4SX, England 
· . . . .. . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . . .. . . .. . . . . . . . . . . . . .. . . . . . . .. .. .. 44(582)471200 

McGuirk Electronics Co. Inc., 212 So. Main St, P. O. Box 853, Middleton, MA 01949 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . .. . . . . .. .. . . . . . . . .. .. . . . . . . . . . .. 617-933-3500 

t Microphase, 587 Connecticut Ave., Norwalk, CT 08856 ................. 203-866-8000 
§t Microsemi Corp., 2830 S. Fairview SI., Santa Ana, CA 92704 ............ 714-979-8220 
§tMotorola Semiconductor Prods. Sector, 3102 North 56th 51reet, Phoenix, I\Z. 

85018-6606 .......................................................... 602-244-6900 
MSI Electronics, Inc., 34-32 57th St., Woodside, NY 11377 .......... ,... 718-672-6500 

§ Philips EGG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 
WaRham, MA 02254 . . . . . .. .. . .. . . . . .. . . . . . . . . . . . . . . . . .. .. . . . . . .. . . ... 617-890-6107 

Poulin Associates, Inc., 302 North Rd., Sudbury, MA 01776 .............. 617-443-7333 
§ Powerex, Westinghouse, GE, MHsubishi, Hillis SI., Youngwood, PA 15697 

....................................................................... 412-925-7272 
§Semicoa, 333 McCormick Ave., Costa Mesa, CA 92626 ................. 714-979-1900 
§Semicon Components, Inc, Div. of Semicon, Inc., 10 North Ave, Burlington. MA 01803 

· . .. . . . . . . .. . . . . . . . . . . . . . . . . .. . .. . . .. . . . . . . . . . . . . . .. . . . . . ... . . . . . . .. . .. 617-272-9015 
§Semiconductor Technology, Inc., 3131 5.E Jay St, S1uart, FL 34997 .... 305-263-4500 
t Serntech, 652 Mitchell Rd, Newbury Park, CA 91320 .. ,................ 805-498-2111 
tSolid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9660 

§t Solitron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 ...................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-848-4311 

§St-Semiconductors of Indiana, Inc, 415 N. College Ave., P.O. Box 609, Bloomington, IN 
47402-0609 .......................................................... 812-332-1435 

SummH Engineering Corp., Box 938, Bozeman, MT 59715 .............. 406-587-4511 
§t Teledyne Crystalonics, Teledyne Industries, Inc., 147 Shennan St., Cambridge, MA 02140 

........ ,.............................................................. 617-49H670 
§t Thor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 

Diodes, Matched Quads-4800 
ELMA Electronic Inc., 41440 Christy Street, Fremont, CA 94538, 415-656-3400 

................................................................. C'I605 
t Voltege Multipliers, Inc., 8711 W. Roosevelt AYe., Visalia, CA 93291, 209-651-1402 

................................................................. A'2151 

EEM 1988 §-:Product sold through distributors t-Product meets MIL specs 



Diodes, Matched Quads-4800 (Cont'd) 
§ A E G Corporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 0687&-1269 

· . . . . . . . . . .. . . . . • . . . . . . . . .. . .• . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 201-231-8300 
§Alpha Industries, Inc.. 20 Sylvan Ad., Woburn, MA 01801 .........•...... 617-935-5150 

American Power Devices, 7 Andover St, Andover, MA 01810 ....•...... 617-475-4074 
Codi Semiconductor, Inc.. 144 Markel St, Kenilworth, NJ 07033 ......... 201-298-0400 

tD!Onic$, 65 Rushmore St, Westbury, NY 11590 ..•...........•.......... 51&-997-7474 
t Eaton Corporation, Microwave ProductsDiyision, 785 Palomar Ave., Sunnyvale, CA 

94086 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . 40&-730-6410 
§tFEI Microwave, Inc.. Frequency EIec1ronic$,lnc., 825 Stewart Dr, Sunnyvale, CA 94086 

......•..•..................•................•..•..•...•........•...... 408-732-0680 
§Hewlett-Packard Co., 19310 Pruneridge Ave. Ctc,lFD,Gupertino, CA 95014 

· .......•....•............... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Call Local Sis. 011. 
Hitachi America, .Ltd., 2210 OToole Ave., San Jose, CA 95131 .•........ 40&-435-8300 

§Intemational Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6518 
MACOM,Inc.. 43 Second Ave., Bldg. 8, Burlington, MA 01803 ..•........ 617-272-3000 

t Microphese, 587 Connec1icut Ave., Norwalk, CT 06856 ...........•..... 203-866-8000 
MSI Electronics, Inc.. 34-32 57th St, Woodside, NY 11377 .............. 718-672-6500 

§ Philips ECG, Amperex Electronics Corp.. A North American Philips Co., 100 First Ave., 
Waltham, MA 02254 .................... ,. ... . . . .. . .. . .. . . . . .. .. .. . . .. 617-890-6107 

Poulin Associates, Inc., 302 North Ad., Sudbury, MA 01776 .............. 617-443-7333 
§Semicon Components, Inc., Div. of Semicon, Inc., 10 North Ave, Burlington, MA 01803 

.............•......................................................... 617-272-9015 
§ Semiconductor Technology, Inc., 3131 S.E Jay St, Stuart, FL 34997 ..... 305-283-4500 
t Semtech, 652 Mitchell Rd., Newbury PIirk, CA 91320 ................... 805-498-2111 
tSolid State Devices, 14830 Valley View Ave., La Mirada, CA 90636 ..... 213-921-9660 

§t Solitron Devices, Inc.. Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 ... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

St-Semiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 
47402-0609 .....................•.................................... 812-332-1435 

SummH Engineering Corp, Box 938, Bozeman, MT 59715 .............. 408-587-4511 
§tTeledyna Crystalonic$, Teledyne Industries, Inc., 147 Sherman St, Cambridge. MA 02140 

................•.................................................•.... 617-491-1670 
§Texas Instrs., Inc, Box 809066, Dallas,TX 75380 ............. BOo-232-32OO (ext 700) 

§t Thor Electronics, 321 Pennsylvania Ave., Unden, NJ 07036 ............. 201-486-3300 

Diodes, Microwave Detector-4800 
Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487,305-994-1774 

••••••••••• ••••••••••. •••••• ••. ••• ••••• •••••••.••••• ••••••• ••••.. A·1768 
§ A E G Corporation, Route 22-orr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

.................................. , .................................... 201-231-8300 
§tAlpha Industries, Inc., 20 Sylvan Ad.,Wobum, MA 01801 ................ 617-935-5150 

Alpha Inds.,lnc. -TRG Millimater Comp, 651 Lowell St, Methuen, MA 01844 
. ....................................................................... 617-682-4661 

Amperex Electronic Corp, Hicksville Div., Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
............... , ....................................................... 516-931-6200 

§t FEI Microwave, Inc., Frequency Electronic$, InC., 825 Slewart Dr, Sunnyvale, CA 94086 
· ........................................ : . . . . . . . . . . . . . • . . . . . . . . . . . . . . • 408-732-0BeO 

§ Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. 011. 

Hitachi America, Ltd., 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 
MACOM, Inc.. 43 Second Ave, Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

:t MIA COM Ltd, Humphrey Ad., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
................................•..................................... 44(582)471200 

tMicrolab/FXA, 10 Microlab Rd., Uvingston, NJ 07039 ................... 201-992-7700 
t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ................. 203-866-8000 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 

85018-6606 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
tShindengen America Inc.. 2649 Townsgale Aoad, Ste. 200, Westlake V~ CA 91361 

· . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 805-373-1130 
§t Thor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 

Diodes, Microwave Mixer-4800 
§ A E G Corporation, Route 22-Drr Drive, P.O. Box 3800, Somerville, NJ 0867&-1269 

.•...•. ,............................................................... 201-231-8300 
§t Alpha Industries, Inc, 20 Sylvan Rd, Woburn, MA 01801 .......•.....•.. 617-935-5150 

Alpha Inds., Inc. - TAG Millimater Comp, 651 Lowell St, Methuen, MA 01844 
.. . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 617-682-4661 

Amperex EIec1ronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
.•.... ,................................................................ 516-931-6200 

t CalHornia Eastern Labs. Inc, 3260 Jay St, San1a Clara, CA 95054 ...... 408-988-3500 
§t FE! Microwave, Inc.. Frequency Electronics, Inc., 825 Stewart Dr, Sunnyvale, CA 94066 

• . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . 408-732-0860 
§ Hewlett-Packard Co, 19310 Pruneridge Ave. Ctc,lFD, Cupertino, CA 95014 

· . . . . . .. . . . . . . . . . . . . • . . . . . • . . . . . . . . . . .. . . . . . . . . . . .. . ... . • .. . . . • . . . . Call Local Sis. 011. 
Hitachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 ........•. 408-435-8300 
MACOM, Inc.. 43 Second Ave., Bldg. e, Burlington, MA 01803 ........... 617-272-3000 

t MIA COM Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
.............•.............•............•....... , ,... . .. .. . . . . •. . . .. .. 44(582)471200 

t Microphase, 587 Connecticut Ave, Norwalk, CT 06656 ................. 203-86&-8000 
Microwave Diode Corp, Washington SI-Box 250, W. Stewartstown, NH 03597 

· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . 603-246-3362/3383 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ. 

85018-6606 ........................................................ " 602-244-6900 
t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Ad., Hauppauge, NY 

11788 ........................ : ..•..•..•...•........•............•.... 516-231-1700 
t Shindengen America Inc.. 2649 Townsgale Road, Ste. 200, Westlake VL, CA 91361 

....................................................................... 805-373-1130 
Texas 1ns1rs., Inc.. Box 809066, Dallas, TX 75380 ..•.......... BOo-232-3200 (ext 700) 

§tThor Electronic$, 321 Pennsylvania Ave., Linden, NJ 07036 .........•.... 201-49&-3300 

Diodes, Noise-4800 
t MDF Products Inc., 7 Johnson Dr., Danbury, CT 08811,203-743-3579 ". 001297 
§ Micronatlca, 36 Oak St., Norwood, NJ 07648, 201-767-1320 ••••• ,...... 001300 
§Alpha Industries, Inc.. 20 Sylvan Ad., Wobum, MA 01801 ................ 617-935-5150 

Arnperex Electronic Corp., Hicksville Div, Box 416 - 230 Duffy Ave., Hicksville, NY 11802 
· . . . . .. . . . . . .. . • . . • . •. . . . . . . . . . .. . . . . .. . . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . . 51 &-931-6200 

PRODUCT INDEX & DIRECTORY 
§ Frequency Sources, Inc., Semiconductor Div, 16 Maple Ad., Chelmsford, MA 01824 

................................................................. 617-256-4113/8101 
t Keep Precision Standards, Inc..IC Coan Place, Metuchen, NJ 06840 

· . . . . . . •. . . . . . ... . . . . . . . .. . . .. . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . . . ... 201-548-9280/9282 
§t Microwave Diode Corp.. Washington St-Box 250, W. Stewartstown, NH 03597 

• ..................................... ,...... .. . ... .. .... . ...... .. 603-246-3382/3383 
t Microwave Semiconductor Corp.. 100 School House Rd., Somerset, NJ 06873 

....................................................................... 201-583-8300 
Sol~ron Devices, 6806 Balboa Ave., San Diego, CA 92123 .............. 619-27B-a780 

§tThor Electronics, 321 Pennsylvania Ave., Unden, NJ 07036 ............. 201-48&-3300 

Diodes, Photoelectric-3700 - See Vol. B 

Diodes, PIN-4800 
§ EG & G Vactec, 10900 Page Blvd., St. Louis, MO 63132, 314-423-4900 , ,. 801271 

Mini-Circuits Lab" 2625 E. 14th. St., p.O, Box 350166, Brooklyn, NY 11235-0003, 
718-934-4500 ................... , ...................... ,......... A-1775 

NEC ElecItonlca, Inc., 401 Ellis Street, Mountain View, CA 94039-7241, 
415-960-6000 ............... , ........ , ........ ,.,.,.............. 801174 

§ Sharp, Microelectronics DiY., Optoelecltonica, Sharp Plaza, Mahwah, NJ 07430, 
201,s29-8757 .,., ..................... , ............... , B.1178-1179,1292 

Silonex Inc., 331 Cornelia St., Plattsburgh, NY 12901, 518-561-3160 ., ••• B-1295 
Abom EIec1ronics Inc, 2108 D Bering Dr, San Jose, CA 95131 ......... 408-436-5444 

§ A E G CorporaliOn, Route 22-orr. Drive, P.O. Box 3800, Somerville, NJ 08676-1269 
....................................................................... 201-231-8300 

§Allen Bradley Co., Electronics Group, Div. of Rockwell Corp., PTe Div, 23201 S. 
Norrnandie Ave., Torrance, CA 90501 ........•........................ 213-:534-3737 

§Alpha Industries, Inc., 20 Sylvan Ad., Wobum, MA 01801 ................ 617-935-5150 
AT&T, 555 Union Blvd, Allentown, PA 18103 ..................•..•.. l-BOo-372-2447;ln 

Canada:l-BOo-553-2448 
t Cenlronic, Inc., Morgan Crucible Co, Electronics Div, 1829 B DeHaviliand Dr, Dept E , 

Newbury PIirk, CA 91320-1702 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 805-499-5902 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 

94086 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 408-730-6410 
EG&G ROlron, Industrial Division, Saugerties, NY 12477 .....•....... '" 914-246-3401 

§t FEI Microwave, Inc., Frequency Electronics, Inc, 825 Stewart Dr, Sunnyvale, CA 94068 
· .................•......................... : . . . . . . . . • . . . . . . . . . . . .. . . .. 408-732-0880 

§Frequency Sources, Inc, Semiconductor Div, 16 Maple Ad., Chelmsford, MA 01824 . 
................................................................. 617-256-4113/8101 

§ Hewlett-Packard Co, 19310 Pruneridge Ave. Ctc, IFD, Cupertino, CA 95014 
.. . . . . . . . . . . .. .. .. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . Call Local SIs. 011. 

Hitachi AmeriCa, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 40&-435-8300 
§t fIT EIec1rO-Optical Prods., fIT Corporation, 7635 Planlation Ad., Roanoke, VA 24019 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . •• . . . . . . . . . . . . . . • . . • . 703-563-0371 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 •........•. 617-272-3000 

t MIA COM Ltd., Humphrey Rd, Dunstable, Bedfordshire, ENGlAND LU5 4SX, England 
............................................. , . . .. ••.. .. . . ... . . .. . .... 44(582)471200 

tMEAET, Inc., 1615 241h St, Sanla Monica, CA 90404-4998 ..•.......... 213-828-7496 
§ Mitsubishi Elctrns. America, Inc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 

CA 94086 ................ .•. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . 408-730-5900 
§tMotorola Semiconductor ProdS. Sector, 3102 North 56th Street, Phoenix, AZ. 

85018-6606 . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. . . . . . . . . . . . . . . . . . . 802-244-6900 
MSI EIec1ronics, Inc.. 34-32 57th St, Woodside, NY 11377 .............. 718-672-6500 

t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Rd., Hauppauge, NY 
11788 ...................................•............................ 516-231-1700 

Ortel Corp, 2015 W. CheslnutSt, Alhambra, CA 91803 ................. 818-281-3836 
§ Philips ECG, Amperex Electronics Corp, A North American Philips Co., 100 First Ave., 

Wanham, MA 02254 ................•....•..•....... ,'................. 617-890-6107 
Poulin Associates, Inc., 302 NorthRd., SUdbury, MA 01776 .. . . . . . . . .•. .. 617-443-7333 
Sensor Techn, 21012 Lassen St, Chatsworth, CA 91311 ............... 213-882-4100 

tSilicon Detector Corp., 855. Lawrence Dr, Newbury PIirk, CA 91320 .•... 805-49B-a737 
tTexas Optoelec1ronics, Inc., 714 Shepherd Dr, Garland, TX 75042 ..•... 214-487-ooe5 

§tThor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-48&-3300 
§tTRW Oploelec1ronics Div., 1215 W. Crosby Ad., CarrolHon, TX 75006 ... 214-323-2200 

United Detector Technology, 12525 Chadron Ave., HaWlhome, CA 90250 
......... ............................. .•................. .•.... 213-978-0516 

§t Unitrode Corp, 580 Pleasant St, Watertown, MA 02172 .. . . .. . .. .. .. .. .. 617-926-0404 

Diodes, Power, Surface Mount-4800 
American Mlcrosemlconductor, Inc., 133 Kings Rd" Madison, NJ 07940, 

201-377-9566 .,., ......... " .... , .... "" ....... ,., .... ,."...... A-2115 
Sprague Electric Company, The Semiconductor Group, 115 NDrtheast Culoff, Box 

2036, Worcester, MA 01613-2036, 617-853-5000 •• " ••• ,.,."., ••. ,.. A-I757 
t Voltage Multipliera, Inc., 8711 W. Roosevelt Ave" Visalia, CA 93291, 209-651-1402 

,., •• , ••.••• ,.,., •• " ••• ,.,." ••• " •••.••• ~.""., •••••• , ••• "... A-2151 
Alpha Inds, Inc, 20 Sylvan Rd, Wobum, MA 01801 ..................•.. 617-935-5150 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................•........•.. :.................. .408-629-1100 

§ Internalional Rec1ifier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 
.............................................•...................•..... 213-772-2000 

ISL Products Int'l, LId., 235 P Robbins Lane, Syosset NY 11791-6093 .. 516-937-3475 
Philips CircuH Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PI<. Ad., Milwaukee, WI 53209 ................................... 414-228-7632 
§ Aohm Corporation, 8 Whalney, Irvine, CA 92718 ...............•.....•.. 714-855-2131 

Sprague Electric Company, Passive Components Group; 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

Sussex Semiconduclor, Inc.. Rle. 206, Branchville, NJ 07826 .. . . . . • . . . .. 201-948-3633 

Diodes, Schottky-4800 
American Mlcrosemiconductor, Inc" 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 ••• ,." ••. ,., ............................. , ...... ,.. A-2115 
§ Colimer Semiconductor, Inc" 14368 Proton Rd" Dallas, TX 75244, 

800-527-0251;214-233-1589 "" ... "., ........... , ........... , .... A·2129 
EIcDm Systems, Inc" 932 Clint Moore Rd., Boca Raton, FL 33487,305-994-1774 

......................... " .......... " " ••••• , ...... ' ..... ,. "" A-1768 
§Alpha Industries. Inc, 20 Sylvan Rd, Wobum, MA 01801 .......•........ 617-935-5150 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§ Amperex Electronic Company, A Div. of North American Philips Corporation. Providence 
Pike, Slatersville, RI 02876 ...•........•................•............. 401-762-3800 

t CaI~ornia Eastem Labs. Inc.. 3260 Jay St, Santa Clara. CA 95054 ...... 408-988-3500 
Diodes Inc, 9957 Canoga Ave, Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 
Bridge Rd., Deptford. NJ 08096 ........•.... . . . . . . . . . . . . . . . . . . . . . . . . . . 609-541-3636 

§t FEI Microwave, Inc, Frequency Electronics. Inc., 825 Stewart Dr, Sunnyvale, CA 94086 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 

Ferranti Elec.. 87 Modula Ave.. Commack, NY 11725 .................... 516-543-0200 
§t Germanium Power Devices, Box 3065, Shawsheen Village Sta. Andover, MA 01810 

· . . . . . . . . .. . . . . . . . . .. . . . .. ............................................ 617-475-5982 
§ Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupartino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 
Hilachi America. Ltd, 2210 OToole Ave., San Jose. CA 95131 .......... 408-435-8300 

§International Components Corp, 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§t Intemational Rectifier Corp, Semiconductor Div., 233 Kansas St.. EI Segundo, CA 90245 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-772-2000 
§ m Semiconductors, m Corp, 55 Merrimack St, So. Lawrence, MA 01843 

....................................................................... 617-688-1881 
MACOM,Inc, 43 Second Ave.. Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203,866-8000 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix. t>;Z 

85018-6606 .......................................................... 602-244-6900 
NAE. 69 Bennett St.. Lynn. MA 01905 ................................... 617-598-4800 

§ NTE Electronics, Inc., 44 Farrand St.. BlOOmfield, NJ 07003 ............. 201-748-5089 
§ Philips ECG, Amperex Elec1ronics Corp, A North American Philips Co., 100 First Ave., 

Wanham, MA 02254....................................... ........... 617-89()'6107 
§t Raytheon Semiconductor, 350 Ellis St.. Mountain View, CA 94043 ...... 415-968-9211 

§ Sanken Electric Co, Ltd., Overseas Operations, 1.22-8 Nishi-lkebukuro, Toshima-ku, 
Tokyo, JAPAN 171 ..................................................... 03-986-6164 

§ Sanyo Semiconductor Corp.. 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-6080 
Sernicon Components. Inc, Div. 01 Semicon, Inc., 10 North Ave., Burlington, MA 01803 

· . . . . . . . . . . . . . . .. . . . . . . . . . . . .•. . . . . . . . . . . . .. .. . . . . . . .. . . . . . . . .. . . .. . . . . 617-272-9015 
§ Sernikron, Inc., 11 E Executive Dr., P.O. Box 66, Hudson. NH 03051-0066 

................................................ 603-883-8102;1-800-258-1308 
t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, Westlake VI., CA 91361 

....................................................................... 805-373-1130 
§t Salitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-648-4311 
Sprague Electric Company, Passive Components Group. 41 Hampton Ad., P. O. Box 

9102, Mansfield, MA 02048-9102 .. . . .. . .. . .. . . . . . . . . . . .. . . ... . . . . .. .. 617-339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
§t Thor Electronics, 321 Pennsylvania Ave., Linden, NJ 07036 ............. 201-486-3300 

United Detector Technology, 12525 Chadron Ave., Hawthome, CA 90250 
.' ..................................................................... 213-978-0516 

§ Unitrode Corp., 580 Pleasant St.. Watertown. MA 02172 ................. 617-926-0404 
§tVaro Quality Semiconductor, 1000 N. Shiloh Rd., Garland, TX 75040 .... 214-487-4300 

Diodes, Selenium - See Rectifiers, Selenium (Vol. A) 

Diodes, Silicon-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 ••••••••••••••••••.•••.•••..•.•••.•.•.••.•.•..•.•.•. A-2115 
§ EG & G Vactec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 . • • B-1271 
§ Fagor Elctm. Comps., Inc., Nail. Mktg. SIs. OIfs., Fagor Electrotecnica S. Coop., 

8419 Canoga Ave., Canoga Pic., CA 91304, 818-718-2500;800-624-5367 
••.•.•.•••.••••. : •.••••••••••••••.•••.••••.•••••••••• ,...... A-2132-2133 

ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-937-3475 ••.•••••••••••••••••.••••••••.••••••.•••.••••.•••••• A-l094 

t NWL Transformers: Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 ••.•••••••••••••.••.•••••.•••.••••••••••••••••••..•• 001857 

§ A E G Telefunken, High Power Grp., Rle. 22, Orr Dr, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-722-9800 

§ Allen Bradley Co, Electronics Group, Div. 01 Rockwell Corp, PTC Div, 23201 S. 
Normandie Ave.. Torrance, CA 90501 ................................. 213-534-3737 

§Alpha Industries, Inc., 20 Sylvan Rd, Woburn. MA 01801 ................ 617-935-5150 
American Power Devices, 7 Andover SL Andover, MA 01810 ........... 617-475-4074 

§Amperex Elec1ronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
.... ................................................................... 516-931-6200 

§ Amperex Electronic Company, A Div. 01 North American Philips CorporatiQn, Providence 
Pike, Slatersville, RI 02876 ...•....................................... 401-762-3800 

§t Codi Semiconductor, Inc., 144 Market St, Kenilworth, NJ 07033 ......... 201-298-0400 
§Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas. TX 75244 .: ...... 800-527-0251; 

214-233-1589 
t Computer Optical Products, Inc, Sub. of Hathaway Corp., 9321 Eton Ave.. Chatsworth, 

CA 91311-6910 ...................................................... 818-682-0424 
§ Concept Industries. App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera. CA 90660 

· ....................................................... 213-899-0918; 800-255-2666 
Diodes Inc., 9957 Canoga Ave, Chatsworth, CA 91311 ... 818-882-4920;80()'821-1178 

tDionics, 65 Rushmore St.. Westbury, NY 11590 ......................... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Elec1ronics. Inc., 2000 Clements 

Bridge Rd., Deptford, NJ 08096 . . . . . . . . . . . . . . . . . • . . . . . . .. . . . . • . . . . . . .. 609-541-3636 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 

94086 . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . 408-73()'6410 
EG&G,Inc.. Photon Devices, 35 Congress St, Salem. MA 01970 ........ 617-745-3200 
EG&G Rotron. Industrial Divisicn. Saugerties, NY 12477 ................ 914-246-3401 
Ei North America, 435 E. 79th St.. New York, NY 10021 .•............... 212-517-5622 

§t Electronic Devices. Inc.. 21 Gray Oaks Ave., Yonkers. NY 10710 ........ 914-965-4400 
§t FEI Microwave, Inc., Frequency Electronics. Inc, 825 Stewart Dr, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . 408-732-0880 
§Ferranti Elec.. 87 Modula Ave, Commack, NY 11725 ................•... 516-543-0200 
§ Frequency Sources, Inc., Semiconductor Div, 16 Maple Rd, Chelmsford, MA 01824 

...................................•............................. 617-256-4113/8101 
§ GO-Thorsen, 1801 Morgan St.. P.O. Box 1209, Rockford, IL 61105-1209 

· ........................•......... , . . . . . . . . . . . . . . . . . . .• . . • . . . . . • . . • . .. 815-968-9661 

Diodes, Step Recovery-4800 

§t General Semiconductor Ind, Inc., Square 0 Company, 2001 W. 10 Pl, Tempe, t>;Z 85281 
... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-968-3101 

§Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupartino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. Call Lacsl SIs. Off. 

H~achi America, Ltd., 2210 OToole Ave, San Jose, CA 95131· .......... 408-435-8300 
§t Honeywell Optoelectronics, 830 E. Arapaho Dr, Richardson, TX 75081 ..........•...... 

214-470.4271 
§International Components Corp.,105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ International Diode, 229 Cleveland Ave.. Harrison, NJ 07029 ............ 201-482-6518 
§ International Rectifier Corp, Semiconductor Div, 233 Kansas St.. EI Segundo, CA 90245 

....................................................................... 213-772-2000 
§ ISKRA ElectroniCs. Inc, 222 Sherwood Ave, Farmingdale, NY 11735 ..... 516-753-0400; 

8O().862-2101 
§ m Semiconductors, m Corp., 55 Merrimack St.. So. Lawrence, MA 01843 

....................................................................... 617-688-1881 
K & M Electronics, 221 Interstate Dr, Dock No.3, W. Springfield, MA 01089 

....................................................................... 413-781-1350 
Koep PreciSion Standards, Inc, IC Coan Place, Metuchen. NJ 08840 

· ........................... " .. . .. . . . . . . . . . . .. . . . . . . . . . .. . ... . .. 201-549-9280/9282 
MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t MIA COM Ltd, Humphrey Rd, Dunstable, Bedlordshire, ENGLAND LU5 4SX, England 
...................................................................... 44(582)471200 

McGuirk Electronics Co. Inc., 212 So. Main St, P. O. Box 853, Middleton, MA 01949 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . . . . .. .. . . . . . .. . . . . . . . . . .. 617-933-3500 

§MG Electronics, 32 Ranick Rd., Hauppauge. NY 11788 ................. 516-582-3400 
§tMicrosemi Corp.. 2830 S. Fairview St.. Santa Ana, CA 92704 ............ 714-979-8220 

§ Microwave Diode Corp., Washington St-Box 250, W. Stewartstown, NH 03597 
. . . . . . . . . . . . . . . . ... . . . . .. . . . . . . . . . .. .. .... . . . . . .. .. .. 603-246-3362/3383 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix. t>;Z 
85018-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 

Mouser Electronics. 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-483-4422 
§ NTE Electronics. Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 

NWL Capacitors, NWL Transfomter$. 8050 Monetary Dr, Riviera Bch, FL 33404 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-648-9009 

§ Optek Technology, Inc, 345 Industrial Blvd., McKinney, TX 75069 ....... 214-542-9461 
§ Philips ECG, Amperex Electronics Corp, A North American Philips Co., 100 First Ave, 

WaHham, MA 02254 .................................................. 617-99().6107 
§ Powerex, Westinghouse, GE. Mitsubishi, Hillis St.. Youngwood, PA 15697 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 412-925-7272 
§t Raytheon Semiconductor, 350 Ellis St Mountain View, CA 94043 ...... 415-968-9211 
§t RCA Solid State Div., Thyristors & Rectifiers, Rte. 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6000 
Renard Manufacturing Company, Inc, 3131 N.W. 79th Avenue, Miami, FL 33122-1011 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 305-592-1500 
§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-469-1883;1-800-992-0312 
§ Rohm Corp., 8 Whatney, Irvine, CA 92718 . . . . . .. . . . . . . . . . . . . .. ... ... . ... 714-855-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 

Sanford-Miller Corp. 8 John St.. Lynbrook, NY 11563 .... 516-593-2025;800-645-5900 
§ Sanken Electric Co., Ltd, Overseas Operations. 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ................................... ,................. 03-986-6164 
§ Sernicon Components, Inc., Div. of Semicon. Inc, 10 North Ave.. Burlington, MA 01803 

.. . . . . . . . . . . . . . . . . . . . . . .. . . ..• . . . .. .•. . .. . . . . . . . . . . . . . .. . . . .. . .. . . . . ... 617-272-9015 
§ Semiconductor Technology, Inc., 3131 S.E. Jay St.. Stuart, FL 34997 .... 305-283-4500 
§ Semikron. Inc, 11 E Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 

......................................... :............ 603-8B3-8102;1-8O().25Q-1308 
§t Serntech, 652 Mitchell Rd, Newbury Park, CA 91320 ................... 805-498-2111 

Sensor Techn., 21012 Lassen St.. Chatsworth, CA 91311 ............... 213-882-4100 
§Shokai Far East Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§ Siemens Components, Inc., Special Products Div, 186 Wood Ave, South, Iselin. NJ 

08630 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-321-3400 
t Silicon Detector Corp, 855 Lawrence Dr, Newbury Park, CA 91320 . .. .. 805-498-6737 
t Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 .................... 608-935-2707 
§ Solid State, Inc, 46 Farrand St.. Bloomfield, NJ 07003 ................... 201-429-8700 
t Solid State Devices, 14830 Valley View Ave.. La Mirada, CA 90638 ..... 213-921-9660 

Solitron Devices, 8806 Balboa Ave.. San Diego, CA 92123 •.............. 619-278-8760 
§t Solitron Devices. Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 .......................................... . . . . . . . . . . . . . . . . . . . . . . 305-648-4311 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
Stetron International, Inc, 90 Broadway, Buffalo, NY 14203 ............. 718-B54-3443 

§t St-Semiconductors 01 Indiana, Inc., 415 N. College Ave.. P.O. Box 609, Bloomington. IN 
47402-0609 .......................................................... 812-332-1435 

Sussex Semiconductor, Inc., Rle. 206, Branchville, NJ 07826 . . . . . . . . . . .. 201-648-3633 
§tTeledyne Crys1alonics. Teledyne Industries, Inc, 147 Sherman St.. Cambridge. MA 02140 

.....•..•.............................................................. 617-491-1670 
Texas Optoelectronics. Inc, 714 Shepherd Dr, Garland, TX 75042 ...... 214-487-0085 

§tThor Electronics, 321 Pennsylvania Ave., Linden. NJ 07036 ............. 201-486-3300 
§ Tacos America, Inc., Tokyo Cosmos Electric Co, ltd., 565 West GoR Road, Arlington 

Heights, IL 60005 .................................................... 312-364-7277 
Un~ed Detector Technology, 12525 Chedron Ave, Hawthorne, CA 90250 

....................................................................... 213-978-0516 
§t Un~rode Corp., 580 Pleasant St.. Watertown, MA 02172 ................. 617-926-0404 

§ Varo Quality Semiconductor, 1000 N. Shiloh Rd., Garland, TX 75040 .... 214-487-4300 
t Vollege Multipliers. Inc, 8711 W. Rooseveft Ave, Visalia, CA 93291 ..... 209-651-1402 

Westcode Semiconductors, Inc., 3270 Cherry Ave., Long Beach, CA 90807 
· . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 213-595-6971 

§tWorkman Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Diodes, Step Recovery-4800 
A E G Corporation. Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

...•........................................•.......................... 201-231-6300 
§Alpha Industries. Inc, 20 Sylvan Rd., Woburn, MA 01801 .......•...•.... 617-935-5150 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Diod~, Step Recovery-4800(Cont'd) 
Amperex Electronic Corp., HiCksville Div, Box 418,230 Duffy Ave., Hicksville, NY 11802 

....•........................•.................... ',' ...•.... , . . . . . . . . . • 516-931-6200 
§ Cor\cept Industries, App-Rep, Inc., 3641 San Gabriel Ri_Pkwy, Pico Rivera, CA 90660 

· . ; ; . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-699-0918; 800-255-2666 
t Eaton COI'poration, Microwav!l Products Division, 785 Palomar Ave, Sunnyvale, CA 

94086 .......... ; ..................................... ' ............... ; 406-730-s410 
§ Fagor Elctm. Comps., Inc" Natl Mktg. Sis. 0fIs" Fagor Electrotecnica S. Coop., 8419 

Canoga Ave., Canoga Pk., CA 91304 .•................ 816-716-2500;800-624-5367 
§t FEI Microwave, Inc., Frequency Electronic;s, Inc., 825 Stewart Or, Sunnyvale, CA 94086 

............................. '" ..................................... '.. 406-732-Q880 
Frequency Sources, Inc, Semiconductor Div, 16 MapleAd., Chelmsford, MA 01824 

...... ; ............. ; ............................................ 617-256-4113/8101 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. .. . .. . .. .. . .. . .... .. . . .. . • . .. .. .. . . . .. .. .. . .. . . . . . .. .. . .. .. . .. . .. Call Local Sis. Off. 
§ ITT Semiconductors, ITT Corp., 55 Merrimack SI., So. Lawrence, MA 01843 

....................................................................... 617-686-1681 
MACOM, Inc., 43 SeccndAve., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t MIA COM ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
· ... , '" . . . .. . . .. .. . .. . . .. .. . . .. . .. .. .. .. . .. ... ... ... . . . . ... .... ...... 44(582)471200, 

§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 
...................................................... 303-46!H883;1-800-992-{)312 

Diodes, Switching-4800 
American Microsemlconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 
'201-377-9566 .................................................... A-2115 

§ Amperex Electronic Company, A DiY. of North American PhiHpa Corporation, 
Providence Pike, SlateOWille, RI 02876, 401-762-3800 • • • • • • • • • • • • • • •• A-2119 

§ A E G Corporation, Route 22-0" Drive, P.O. Box 3800, Somerville, r-u 08876-1269 
.. .. . .. . . . . .. . . .. . .. .. .. .. .. .. .. . . .. . .. .. . .. . . . .. . .. . .. . . . . . . . .. . . .. . .. 201'231-8300 

Allen Bradl!IY Co., Electronics Group, Div. of Rockwell Corp., PTC Div, 23201 S. 
Normandie Ave., Torrance, CA 90501 ................................. 213-534-3737 

§Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 
American Power Devices, 7 Andover St., Andover, MA 01810 ........... 617-475-4074 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Gr!l8t Oaks Boulevard, San 
Jose,CA951HH371 ......... ; ...................................... 406-629-1100 

§t Cadi Semiconductor, Inc, 144 Market St, Kenilworth, r-u 07033 ......... 201·298-0400 
§ Cor\cept Industries, App-Rep, Inc, 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 

........................................................ 213-699-0918; 8OQ-255-2666 
§ Distributor & Special Products, Thomson Consumer Electronic;s, Inc., 2000 Clemsnts 

Bridge Rd, Deptford, r-u 08096 ................•...................... 609-541-3636 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 

94086 ............. ; ................................. :., .. .. . .. . . . .. ... 408-730-8410 
Ei North America, 435 E. 79th St., New York, NY 10021 ................. 212-517·5622 

§t Electronic Devices, Inc, 21 Gray Oaks Ave., Yonkers, NY 10710 ........ 914-965-4400 
§t FEI Microwave, Inc, Frequency Electronics, Inc, 825 Stewart Or, Sunnyvale, CA 94066 

.. .. . .. .. . .. . .. .. .. . .. . . .. .. . . .. . . . . . .. .. . .. . .. . .. .. . .. . .. . . . . .. . . . . ... 408-732-0880 
§ Generallnstr, Optoelctms. Div, 3400 Hillview Ave, Palo Mo, CA 94304 

..................................................................... ; .. 415-493-0400 
§ Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cup!lrlino, CA 95014 

, .. . . . .. . .. .. . . .. . . .. .. .. .. .. . .. ... . .. . .. .. . . . .. . .. . .. .. . .. . . .. . .. . Call Local Sis. Off. 
Hijachi America, Ltd., 2210 O'Toole Ave, San Jose, CA 95131 .......... 406-435-8300 

§Intemational Componenls Corp, 105 Max!lSS Rd., Melville, NY 11747 ... 516-293-1500 
§ International Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6518 
§ Intemational Rectifier Corp., Semiconductor Div; 233 Kansas St, EI Segundo, CA 90245 . 

........................ ; . . . .. .. .. .... . .. .. . .. .. . .. . . . . . . . .. . .. . .. . . ... 213-772·2000 
ISl Products Inn ltd., 235 P Robbins Lane, Syosse~ NY 11791-6093 .. 516-937-3475 

§ ITT Semiconductors, ITT Corp., 55 Merrimack SI., So. Lawrence, MA 01843 
....................................................................... 617-686-1881 

MACOM, Inc., 43 Seccnd Ave., Bldg.. 8, Burlington, MA 01803 ........... 617-272-3000 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 

§t Microserni Corp, 2830 S. Fairview SI., Santa Ana, CA 92704 ............ 714-979-6220 
§ Microwave Diode Corp, Washington St-Box 250, W. Stewartstown, NH 03597 , 

· . .. . .. . .. . .. .. .. . . . .. .. ... . . . . . . .. . .. . . . .. .. .. . . . . . . . .. . .. . .. .. .. 603-246-3362/3363 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th St .. Phoenix, AZ 

85018-6606 ........................ ,. .. .. . . . .. . . .. . . . . .. .. .. . ... .. ... 602-244-6900 
§t NAE, 69 Bennett SI., Lynn, MA 01905 ................................... 617-596-4800 

NEC Electronic;s, Inc, 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 
§NTE Electronics, Inc., 44 Farrand St., Bloomfield, r-u 07003 ............. 201-746-5089 
§ RMC Power Semiconductor, BBC. 2150 W. 6th Ave., Broomfield, CO 80020 

· . . .. . .. . .. . .. . .. . .. . .. . . .. .. . . . . . .. . . . ... . . . .. . .. . . .. 303-469-1883;1-800-992-0312 
§ Rohm Corp., 8 Whatn!IY, Irvine, CA 92718............................... 714-655-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 .................. '...... 714-855-2131 
§Sanken Electric Co, Ltd., Overseas Operations, 1-22-6 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 .: ................•..............•................... 03-986-6164 
Sernicon Components, Inc., Div. of Semicon, Inc., 10 North Ave., Burlington, MA 01803 

............. : ........................ _;.. . . . . . . • .. . . . .. . .. .. . .. .. . .. .. 617'272-9015 
§ Semiconductor Technology, Inc., 3131 S.E. Jay St., Stuart, FL 34997 .... 305-283-4500 
§Semikron, Inc" llE Executive Dr, P.O. Box 66, Hudson, NH 03051·0066 

· .. . . .. . .. . . . .. .. .. . .. .. .. . . .. . . . . .. . . . .. .. . .. .. . .. ... 803-863-8102;1-8OQ-256-1308 
§t Semtech, 652 Mijchell Rd., Newbury Park, CA 91320 ................... 805-496-2111 

SGS Semiccnductor Corporation, 1000 E. Betl Road, Phoenix, AZ 85022 
............. ; ..........•. :............................................ 602-867-6100 

t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, W!lStlake VI., CA 91361 
· . . .. . . . . .. .. . . . .. . . .. . . . .. . . .. . . . . .. . .. .. . . . . . . .. .. . .. .. . . . . .. . . . . .... 805-373-1130 

§ Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Solid State, Inc., 46.Farrand St., Bloomfield, r-u 07003 .. .. . . . . ... . .. . . . .. 201-429-8700 
tSolid State Devices, 14830 Vall!IY View Ave, La Mirada, CA 90638 ..... 213-921-9660 

Sprague Electric Company. Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02046-9102 ..••......... ,'....................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 North!l8St Cutoff, Box 2036, 
WorceSter. MA 01613-2036 .......................................... 617-853-5000 

SUssex Semiconductor, Inc, Rle. 206, Branchville, r-u 07826 .. . . . . . • . . .. 201,946-3633 
§tThor Electronics, 321 Pennsylvania Ave., Lind!ln, r-u 07036 ............. 201-486-3300 
§tUnijrode Corp., 580 Pleasant SI., wateriown, MA 02172 ................. 617-926-0404 
§ Varo Quality Semiconductor, 1000 N. Shiloh Ad., Gartand, TX 75040 " . . 214-487-4300 

PRODUCT INDEX & DIRECTORY 

Diodes, Switching, Surface Mount-4800 
American Microsemiconduclor, Inc., 133 Kings Rd., Madi8Qn, NJ 07940, 

201-377-9566 ........................... " .......... ;.. •• .. • • .. .... A-2115 
§t Electronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, NY 10710, 914-965-4400 

..... : ........................................................... A-2131 
Mlcronatlcs, 36 Oak St., Norwood, NJ 07848, 201-767-1320 •••••••••••• 001300 
Alpha Inds, Inc., 20 Sylvan Rd, Woburn, MA 01801 .......... ;.......... 617-935-5150 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, Prov.idence 
Pike, Slatersville, RI 02876 ............ ;.............................. 401-762-3800 

§ International Rectifier Corp., Semiconductor Div, 233 Kansas SI., EI Segundo, CA 90245 
.........••........•........••............•.....•..... :................. 213-772-2000 

§ ITT Semiccnductors, ITT Corp, 55 Merrimack St., So. Lawr!lnc9, MA 01843 
....................................................................... 617-666-1681 

tMicroserni Corp., 2830 S. Fairview St., Santa Ana, CA 92704 ..... ., ..... 714-979-8220 
§ Motorola Semiconductor Prods Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 ........ .r ................................... _ .. . . . . .. . . . ... 602-244-6900 
Philips Circuit Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd, Milwaukee, WI 53209 ........................... ;........ 414-226-7632 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, W!lstlake VI, CA 91361 

....................................................................... 805-373-1130 
Sprague Electric Co~ny, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, ManSfield, MA 02046-9102 ..................................... 617·339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

WorC!lster, MA 01613-2036 ........................ : .................. 617-853-5000 
Sussex SemiCOnductor, Inc., Rle. 206, Branchville, r-u 07826 . . .. .. . . . • .. 201·946-3633 

Diodes, Temperature Compensating-4800 
American Mlcrosemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A-2115 
Amperex Electronic Company, A Dlv. of North American Philipa Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 .•••..•••••.•.•. A-2119 
Philips EGG, Amperex Electronics CoIp., A North American Philipa Co., 100 Firat 

Ave., Waltham, MA 02254, 617-890-6107 •.••••.•••••••••••••••.•••• A-2134 
§t Quality Thermistor, 2147 Centurion PI., BoIse, ID 83709, 208-377-3373 

. ............................................................ a-1884-1865 
Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA01801 ................ 617·935-5~50 
American Power Devices, 7 Andover St., Andover, MA 01810 ........... 617-475-4074 

§tCodi SemicOnductor, Inc, 144 Market SI., Kenilworth, r-u 07033 ......... 201-298-0400 
§ Distributor & Special Products, Thomson Consumer Electronic;s, Inc., 2000 Clements 

Bridge Rd, Deptford, r-u 08096 ..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 609-541-3636 
§t General Semiccnductor Ind, Inc., Square 0 Company, 2001 W. 10 PI, Tempe, AZ 85281 

...................................•...............................•... 802-986-3101 
Hitachi America, Ltd" 2210 O'Toole Ave., San Jose, CA 95131 .......... 406-435-8300 
Intemational Components Corp., 105 Max!lSS Rd., Melville, NY 11747 ... 516-293-1500 

§International Diode, 229 Cleveland Ave., Harrison, r-u 07029 ............ 201-482-6518 
§t Microsemi Corp, 2830 S. Fairview SI., Santa Ana, CA 92704 ..•......... 714-979-6220 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 .. . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
§ Solid State, Inc, 46 Farrand St, Bloomfield, r-u 07003 .................... 201-429-8700 
t Solid State Devices, 14830 Vall!IY View Ave., La Mirada, CA90638 ..... 213-921-9680 

Sprague Electric cOmpany, Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02046-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 North!I8st Cutoff, Box 2036, 
Worcester, MA 01613·2036 .......................................... ' 617-853-5000 

§tThor Electronics, 321 Pennsylvania Ave, Linden, r-u 0?()36 ............. 201-486-3300 

Diodes, Trigger - See Diodes, Avalanche (Vol. A) 

Diodes, Tuning, Surface Mount-4800 
Alpha Iods, Inc., 20 Sylvan Rd., Woburn, MA 01801 .............. " ...... 617-935-5150 

§ ITT Semiconductors, ITT Corp, 55 Merrimack St., So. Lawrence, MA 01843 
....................................................................... 617-686-1661 

MACOM, Inc, 43 Second Ave, Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
Philips Circuit Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd., Milwaukee, WI 53209 ................................... 414-228-7832 

Diodes, Tunnel-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A'2115 
§t FEI Microwave, Inc, Frequency Electronic;s, Inc, 825 Stewart Dr, Sunnyvale, CA 9-4086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . •. 406-732-{)680 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 .•......... 617-272-3000 

t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ................. 203-866-8000 
t Microserni Corp., 2830 S. Fairview SI., Santa Ana, CA 92704 ............ 714-979-8220 
§ Solid State, inc, 46 Farrand SI., Bloomfield, r-u 07003 ................... 201-429-8700 
t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90636 •.... 213-921-9660 

§t Thor Electronic;s, 321 Pennsylvania Ave., Linden, NJ 07036 ........•.... 201-486-3300 

Diodes, Varactor-4800 
American Mlcrosemiconduclor, Inc., 133 Kings Rd., Madiaim, NJ 07940, 

201-377-9566 .................................................... A-2115 
EPD ElectroniCS, Inc., 16921 S. Weatem Ave., $te. 110, Gardena, CA 90247, 

213-323-7771 .................................................... 001063 
Philipa ECG, Amperex Electronics Corp., A North American Philipa Co., 100 FIrat 

Ave., Waltham, MA 02254, 617-890-6107 ••••••••••••••••••••••••••• A-2134 
§A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

. . . .. . . . . .. . . . . .. . .. .. . . . .. . .. . .. . .. . . . .. .. . .. . .. . .. . .. . .. . .. . . .. . .. .. • 201-231-8300 
§Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 

Amper!IX Electronic Corp, Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
....•.•.........•........•......•...•.•...•.....•..•..•....•..•...•.... 516-931-6200 

§t Codi SemiCOnductor, Inc" 144 MarketSt., Kenilworth, NJ 07033 .•...•..• 201-298-0400 
§ Distributor & Special Products, Thomson Co/1SUmer Electronics, Inc., 2000 Clements 

BridQe Rd., Deptford, r-u 08096 •..•.. " . . . . . • . • . . . • . . • .. . . . .. . • . . . • . .• 609-541-3636 
t Eaton Corporation, Microwave Products Division, 785 Patornar Ave., Sunnyvale, CA 

94088 ...•..•.....•......•.....•..• : . . • • • . . . • . . . . . .. . • . • . • . . . . . • . . • . .. 406-730-6410 

§-ProdLict sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Ferranti EIec., 87 Modula Ave" Commack, NY 11725 . . . . . . . . . . . . . . . . . . .. 516-543-0200 

§ Frequency Sources. Inc., Semiconductor Div" 16 Maple Rd., Chelmsford, MA 01824 
.............•.......•.•......................................... 617-256-4113/8101 

Hitachi America, Ltd, 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
§ m Semiconductors, m Corp., 55 Merrimack St, So. Lawrence, MA 01843 

....................................................................... 617-688-1891 
MACOM, Inc" 43 Second Ave., Bldg. 8, Burlington, MA 01803 •.......... 617-272-3000 

t MIA COM Ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND lO5 4SX. England 
· .. . . . . .. . .. . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . . .. . . . . .. . . . .. .. . .. . .. . . . . .. 44(582)471200 

§t Motomla Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 
85018-6606 . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . .. . .. . . . . . . . . . . .. . . . . . . . . . .. 602-244-6900 

MSI Electronics, Inc" 34-32 57th Sl, Woodside, NY 113n ........•..... 718-672-6500 
§ NTE Electronics, Inc., 44 Fanand St, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Sanyo Semiconductor Corp" 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§ Siemens Components, Inc., Special Products Div" 186 Wood Ave" SoUth, Iselin, NJ 

08830 ........................ .............................. .... 201-321-3400 
§t Teledyne Crystalonlcs, Teledyne Industries, Inc" 147 Sherman Sl, Cambridge, MA 02140 

....................................................................... 617-491-1670 
Thomson Electron Tubes & Devices Corp., Special Products Div" 550 Mount Pleasant 

Ave" Dover, NJ 07801 ................................................ 201-328-1400 
§tThor Electronics, 321 Pennsylvania Ave" Linden, NJ 07036 ............. 201-486-3300 

§Toko America, Inc., 1250 Feehanville Dr" Mt Prospect" 1l6oo56 ........ 312-297-0070 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 

· . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. .. .. .. . . . . . . . . . . . . . . .. 415-493-4000 

Diodes, Varactor, Surface Mount-4800 
American Microsemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 •••.••••.•.••••.•.•••.••.•.••••••••••••.••.••••.•••• Ao2115 
Alpha Iods. Inc., 20 Sylvan Rd., Wobum, MA 01801 ..................... 617-935-5150 

t Alpha Industries. Inc.. 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 
§ m Semiconductors, m Corp., 55 Merrimack Sl, So. Lawrence, MA 01843 

....................................................................... 617-688-1881 
MACOM, Inc., 43 Second Ave" Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
Philips Circutt Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd., Milwaukee, WI 53209 ................................... 414-228-7632 
§Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 

Diodes, Video Detector - See Diodes, Microwave Detector 
(Vol. A) 

Diodes, Zener & Stabistors (Forward Reference Diodes)-
4800 

American Mlcrosemiconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 
201-3n-9566 ••.••••.•••.••••••••.••••••••.••••.••.•••.•.•.•••••• Ao2115 

§ Amperex Electronic Company, A Dlv. of North American Philips Corporation, 
Providence Pike, Slatersville, RI 02876, 401-762-3800 .••.•. Ao2117,2119,2123 

§ Fagor Elclm. Comps., Inc., Natl. Mktg. SIs. Ofts., Fagor Electrotecnlca S. Coop., 
8419 canogs Ave., canoga Pk., CA 91304, 818-718-2500;800-624-5367 
•••••••••••••••••••••••••••••••.••••••••.•••••••••••••.•••••••••• Ao2132 

Julie Research Labs., 211 Weat 61st St, New York, NY 10023, 212-245-2727 
••••.•••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••• 001280 

§ Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 
Ave., Waltham, MA 02254, 617-890-6107 ••••••••••••••••••••••••••• Ao2134 

§ A E G Corporation, Route 22-0rr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 
........................................................... :.... ...... 201-231-6300 

American Power Devices, 7 Andover St, Andover, MA 01810 ........... 617-475-4074 
§t Codi Semiconductor, Inc., 144 Market St, Kenilworth, NJ 07033 .•....... 201-298-0400 

Diodes Inc, 9957 Canoga Ave" Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc" 2000 Clements 

Bridge Ad., Deptiord, NJ 08096 ....................................... 609-541-3636 
Ei North America, 435 E. 79th St, New York, NY 10021 ................. 212-.517-5622 

§ Frequency Sources, Inc" Semiconductor Div" 16 Maple Rd., Chelmsford, MA 01824 
........•........................................................ 617-256-4113/8101 

§GC-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, IL 61105-1209 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 

§t General Semiconductor Ind, Inc., Square 0 Company, 2001 W. 10 PI., Tempe, AZ 85281 
.•................................ , .. . .. .. . . . . . . . . . . .. . . .. . . . . . . . .. . ... 802-968-3101 

H~achi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .•........ 408-435-8300 
§ Intemational Compon''"ts Corp" 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ International Diode, 229 Cleveland Ave., Hanison, NJ 07029 .........•.. 201-482-6518 

ISL Products Int'~ Ltd., 235 P Robbins Lane, Syo~ NY 11791-6093 .. 516-937-3475 
§ ITT SemicondUctors, m Corp., 55 Merrimack Sl, So. Lawrence, MA 01843 

..........................•.........................•.................. 617-688-1881 
t Koap Precision Standards, Inc" IC Coan Place, Metuchen, NJ 08840 

..........................•........... , ................•......... 201-54~9280/9282 
§t Microsemi Corp" 2830 S. Fairview St, Santa Ana, CA 92704 ............ 714-97~8220 

§ Microwave Diode Corp" Washington St-Box 250, W. Stewartstown, NH 03597 
.............................................................•... 603-246-336213363 

§t Motorola Semiconductor Prods Sector, 3102 North 56th Str~ Phoenix, AZ 
85018-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 602-244-6900 

§t NAE, 69 Bennett St, Lynn, MA 01905 ................................... 617-598-4800 
NEC Electronics, Inc" 401 Ellis Street MountainView, CA 9403~7241 .. 415-960-6000 

§ NTE Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Rohm Corp., 8 Whatney, Irvine, CA 92718............................... 714-855-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§ Schauer Manufacturing, 4500 Alpine Ave" Cincinnati, OH 45242 ........ 513-791-3030 
§Semicon Components, Inc., Div. of Semicon, Inc, 10 North Ave" Burlington, MA 01803 

............•.......................................................... 617-272-9015 
§ Semiconductor Technology, Inc., 3131 S.E. Jay St, Stu~ FL 34997 .... 305-283-4500 
§ Shokai Far East Ltd., 280 North Central Ave" Hartsdale, NY 10530 ..... 914-891-0700 
§ Solid State, Inc., 46 Fanand St, Bloomfield, NJ 07003 ................... . 201-429-8700 
Sol~ron Devices, 8908 Balboa Ave" San Diego, CA 92123 .........•.... 61~278-8780 

§ Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ................•.....•.............. 617-33~8900 

Diodes, Zener, Surface Mount .. 4800 
§ Sprague Electric Company, The Semiconductor Group, 115 Northe<lst Cutoff,. Box 2036, 

Worcester, MA 01613-2036 ................ , ...................... , .. 617-853-5000 
Stetron Intemationa~ Inc" 90 Broadway, Buffalo, NY 14203 ....•.....•.. 716-854-3443 

§t St-Semiconductors of Indiana, Inc., 415 N. College Ave" P.O. Box 609, Bloomington, IN 
47402-0609 ........................ , ................................. 812-332-1435 

Sussex Semiconductor, Inc" Rle. 206, Branchville,NJ 07826 ............ 201-948-3633 
§tThor Electronics, 321 Pennsylvania Ave., Unden, NJ 07036 ..........•.. 201-486-3300 
§tTRW Optoelectronics Div" 1215 W. Crosby Ad., Carrol~on, TX 75006 ... 214-323-2200 
§tUnHrode Corp., 580 Pleasant St, Watertown. MA 02172 ................. 617-928-0404 
§tWorkman EIctm Prods., Box 3828, Sarasota. FL 33578 ................. 813-371-4242 

Diodes, Zener, Surface Mount-4800 
American Mlcrosemlconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 •••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2115 
§ Amperex Electronic Company, A Div, of North American Philips Corporation, Providence 

.. Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
'§ Fagor Elctm. Comps., Inc., Nail Mktg. Sis. Offs., Fagor Electrotecnica S. Coop., 8419 

Canoga Ave., Canoga PI<., CA 91304 .................. 818-718-2500;800-624-5367 
§ General Semiconductor Ind., Inc., Square 0 Company, 2001 W. 10 PI" Tempe, AZ 85281 

.........................................................•......... :,.. 602-968-3101 
§ m Semiconductors, m Corp., 55 Merrimack St, So. Lawrence, MA 01843 

....................................................................... 617-688-1891 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Str~ Phoenix, AZ 

85018-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 802-244-6900 
Philips Circuit Assemblies, A "Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd, Milwaukee, WI 53209 ................................... 414-228-7632 
§Rohm Corporation, 8 Whetney, Irvine, CA 92718 ........................ 7.14-855-2131 

Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

Sussex Semiconductor, Inc" Rle. 206, Branchville, NJ 07826 . . . . . . . . . . . . 201-948-3633 

Diodes (MIL)-2440 - See Vol. B 

Diplexers, Antenna-1900 - See Vol. D 

Direction Finders (MIL), High Frequency-3475 - See 
Vol. D 

Direction Finders (MIL), Radio-3475 - See Vol. D 

Direction Finding Sets & Systems (MIL)-3475 - See 
Vol. D 

Discharge Systems, Energy-4000 - See Vol. D 

Discriminators-1900 - See Vol. D 

Disks, Alignment, Flexible Disk Drive-2000 - See Vol. D 

Disks, Computer Memory - See Memory Systems, Disk 
(Vol. D) 

Disks, Diagnostic, Flexible Disk Drive-2000 - See Vol. D 
Disks, MagnetiC 3112"-2000 - See Vol. D 

Disks, Magnetic, 5114" Flexible-2000 - See Vol. D 

Disks, MagnetiC, 8" Flexible-2000 - See Vol. D 

Disks, MagnetiC, Front-loading Cartridge-2000 - See 
Vol. D 

Disks, Magnetic, Pack-2000 - See Vol. D 

Disks, MagnetiC, Sub-4"-2000 - See Vol. D 

Disks, MagnetiC, Top-loading Cartridge-2000 - See 
Vol. D 

Disks, Magnetic, Winchester Module-2000 - See Vol. D 

Disks, Memory, Flexible - See Memory Systems, Disk, 
Flexible (Vol. D) 

Disks, Optical Encoder - See Encoders, Shaft Angle, 
Optical (Vol. 8) 

Dispensers, Adhesive-1600 - See Vol. C 

Dispensers, DIP & IC - See Machines, Component 
Handling (Vol. D) 

Display Modules-2450 - See Vol. B 

Display Power Supplies - See Converters, DC to DC 
(Vol. D), Power Supplies, AC Output (Vol. D) 

Displays, CRT-2450 - See Vol. B 

Displays, Dot Matrix-2450 - See Vol. B 

Displays, Edge Lighted & Back Lighted-2450 - See 
Vol. B 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Dividel'S; . Analog-3130 

Displays, Electroluminescent-2450-See Vol. B 

Displays,Electromagnetic-2450 -- See Vol. B 

Displays, ElectromeC?hanical-2450 -- See Vo/.B 

Displays, Fiber Optic-2450 - See Vol. B 

Displays, Graphic-2450 - See Vol. B 

Displays, Graphic Systems-2000 -- See VQ/. D 

Displays, Head Up (HUD)-2450 .;.. See Vol. B 

Displays, Indicator lights-2450 - See Vol. B 

Displays, Intelligent-2450 - See Vol. B 

Displays,laser-2450 -- See Vol. B 

Displays, light-emitting .Diode (lED)-2450 - See Vol. B 

Displays, Lighted Segment-2450 - See Vol. B 

Displays, Liquid Crystal (lCD)-2450 - See Vol. B 

Displays, Message-24S0 - See Vol. B 

Displays, P.1ultifunction-2450 - Se~ Vol. B 

Displays, Planar Gas Discharge-2450 - See Vol. B 

Displays., Plasma-2450 -- See Vol. B 

Displays, Programmable-2450 -- See Vol. B 

Displays, Projection Type (CRT; Electromechanical; 
Film; Light Valve)-2450 - See Vol. B 

Displays, Remote-2450 - See Vol. B 

Displays, Status-2450 - See Vol. B 

Displays, Storage Tube - See Displays, CRT (Vol. A) 

Displays, Surface Mount-2450 - See Vol. B 

Displays, Touch Sensitive (Infrared & Mechanical) -- See 
Touch Monitors (Vol. D), Touch Panels (Vol. D), Touch 
Terminals (Vol. D)' 

Displays, Tube - See Tubes, Readout (Vol. A) 

Displays, Vacuum Fluorescent~2450 - See Vol. B 

Display Sets (Mil), Computer-3475 -- See Vol. D 

Dissipators, Heat- See Heat Sinks, Semiconductor 
(Vol. C), Heat Sinks, Soldering (Vol. C) 

Distortion Analyzers, Indicators - .See Analyzers, AF 
(Vol. D) 

Distributed Control Systems & Components-2200 - See 
Vol. D 

Dividers, Analog-3130 
Mini-Clrcults Lab., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-834-4500 •••••••••••••••••••••••••••••••••••••••••••••••••.•• A.1775 
Action Instruments, 8601 Aero Dr. San Diego, CA 92123 .: ............. 619-279-5726 
Advanced Analog, Intech, 2270 Martin Ave., Santa Clara, CA 95050 ... • . 408-988-4930 

. American HV Test Systems Inc., Central Garret1lnd'L PI<., Accident, MD 21520 
......................•...................................•............ 301-826-8651 

t Analog. Devices, Inc., Dna Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 
.................................................... ,.................. 617-329-4700 

§t General Magnetics, 211 Grove St, Bloomfield, NJ 07003 ............... 201-743-2700 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 80 S. Jefferson Ad., Whippaily, NJ 

07981 ................................................................ 201-887-8100 
§tACD Components, Inc., 520 E.lndustrial Pk. Dr. Manchester, NH 03103 

Aochester Instrument Systems, 255 N. Union St, Rochester, NY 14605 

TeIedynaP~ilbrick, Allied Dr. Rle 128, Dedham, MA 02026 ............. . 
t Transmagnetics, 210 Adams Blvd., Farmingdale, NY 11735 ............ . 

Dividers, Frequency-3450 

603-869-0054 

716-263-7700 
617-329-1600 
516-293-3100 

t Frequency ElectronicS, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 
516-794-4500 ............................................... A.1398-1399 

Gamma High Voltage Resch. Inc., 30 N. MacQuesten Pkwy., Mt. Vernon, NY 
10550, 914-867-5050 ................................... ; ....... :. 001731 

North Hills ElectroniCS, 1 Alexander PL, Glen Cove, NY 11542, S16-671-8700 
•••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• A·2302 

§t Adams-Aussel~ Anzac Div. 80 cambridge St, Burnngton, MA 01803 .... 67t-273-3333 
Burr-Brown Corp.. P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
Electro Scientific IneIs, 13900 N.W. SciencE! Pk. Dr. Portland. OA 97229 

................ , ...................................................... 503-641-4141 
t Luff Aesearch, Box 449, Jackson Hgts, NY 11372 ........... ,.......... 718-429-5900 

PRODUCT INDEX &·DIRECTORY 

MI A-coM MicrowaveComponanls,lnc., South Avenue, Burlington, MA 01803 
.... : ...... , ................... " ........................................ E117-272-3ooo 

§Martin Sound PI'(lds.. 28 Alpha P~ Cleveland, OH 44143-2297 ......•• 216-442-2286 
t Microphase, 587 Comecligut Ave. Norwalk, CT 06856 .. ; .... ,......... 203-866-8000 

Mini<:ircuits Lab. 2625 E. 141hSt, P.O. Box 350166, Brooklyn, NY 1.1235-0003 
....................................................................... 718-934-4500 

RCA Solid Stale Div, Unaar Integrated Circuits, RIa 202, Somerville, NJ 08876 
.. .. . . . • . . ... . . . • . . .. .. .. . . . . . • . . .. . . . . . ..• .. . .. . ... .. . .. . .. .. . .. .. . .. .. 201-885-6000 

t sage laboratOries, Inc., 11 Huron Dr. Natick, MA 0)760 ................ 617-853-0844 
Sensor Corp.. Sox 140, Scottdale, PA 15683 ............................ 412-887-4080 
TelEr Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ...•......... 406-586-0291 
Tempo Instrument, Inc. 87 Modular Ave., Commack, NY 11725 .•...•.. ; 516-864-3700 

Dividers, Power (IF, HF, VHF, UHF)-3450 
Avtech Electrosystems Ltd., P.O. Box 5120, SIn. F, ottawa, Ontario, CANADA 

K2C 3H4, 813-226-5772 .......................... : ... : ............ 001211 
Elcom Systems, Inc., 932 Clinl Moore Rd.,Boca Raton,FL 33487,305-994-1774 

•••••••.••••••••••••••••••.•••••••••••••••••••••••••••••.•••••••• A·1768 
t Mini-Circuits Lab., 2625 E. 14th.St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .................................................... A.1775 
North Hills Electronics, 1 Alexander PI., Glen Cove, NY 11542, 516-671·5700 

................................................................. A·2302 
§ PenstQCk Engineering La.bs., PenstQCk, Inc., 520 Mercury 0,., Sunnyvale, CA 

94086-4018, 408·73O.{J300 ........................................ A.,844 
TAM, Inc., 401 Kelly Ave., Grenier Field, Manchester, NH 03103, 603-627-8000 

• .................................. , ..................... '. •• A·1845-1846 
t Aiken Advanced Systems, Inc, Amstar Electronics Group, 5901 Edsall Ad., Alexandria. 

VA 22304-4197 ............................................ , ......... 703-37!Hl9OO 
t Alan Industries Inc., P.O. Box 1203, Columbus, IN 47201 ................ 812-372-8869 

Anord Manutacturing Co., P.O. Box 2116, 32 Sixth Ad., Woburn, MA 01801 
............................ , .......................................... 617-935-8610 

Alpha Inds.. Inc. - TAG Millimeter Cornp., 651 Lowell Sl, Methuen, MA 01844 
....•.....•........................•.........................•..•...... 617-862-4661 

Amplijjer Aesearch. 160 School House Ad., Souderton. PA 18964-9990 
................................................. , ..................... 215-723-8181 

§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Ad., E. Syracuse, NY 13057 
· . . . . . . . . . . . . . . . . . . . . . .. .. .. . .. . .. . .. . . .. . . . . .. . .. . . .. .. . . . . . . . .. . . .... 315-432-8909 

t Antenna Specialists, The Allen Group. 30500 Bruce Industrial Pkwy. Cleveland, OH 
44139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-349-8400 

tAlra Inc. 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 
Automatic Connactor. Inc. 400 Moreland Ad., Commack, NY 11725 .,... 516-543-5000 

tAvantek, Inc., 3175 Bowers Ave., Santa Clara. CA 95054 ................ 408-727-0700 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland,.OH 44135 .... 1-800-c0AXIAL 

tCoij.Q Corp., 340 Bronxville Ad., Bronxville, NY 10708 .................. 914-337-4775 
t Dielectric Communications, General Signal, Tower Hill Ad., Aaymond, ME 04071 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . . . . . . . • . . . . . . . . . . . . . .. 207-855-4555;800-341-9678 
. Electro Scientific Inds., 13900 NW. Science Pk. Dr. Portland, OA 97229 

.................................................................. : .... 503-841-4141 
tJFW Industries, Inc. 5134 Commerce Sq. Dr. Indianapolis, IN 46237 .... 317-887-1340 

KDI ElectroniCS, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany. NJ 
07981 ...................................... ;......................... 201-887-8100 

§ KLM Electronics, 16890 Church St, P.O. Box 816, Morgan Hil~ CA 95037 
· ....................... , .. . . • . .. . .. . . . . . . . ... . . . .. . . .. . .. . . .. . .. . . . ... 408-779-7363 

tLocus, Box 740, State College, PA 16804 ............................... 814-466-6275 
t Lorch Electronics, Sub. of VernHron Corp. 105 Cedar La., EngleWood, NJ 07631 

· . , . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . .. . . .. .. .. . . . . . . .. . .. . . . . . . . ... 201-569-8282 
MIA-COM Microwave Componants, Inc., South Avenue, Burlington, MA 01803 

................................•........................•............. 617-272-3000 
t Merrimac Industries, 41 Fairfield PI. West Caldwel~ NJ 07006. , .•. ,..... 201-575-1300 

MicrO-COax Components, Inc., a UTI Company, Box E. Collegeville, PA 19426 
· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . 215-489-3700 

t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
t Milec ElectroniCs, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . .. . . . . . . . . . . .. . . . .. .. . .. .. .. . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . .. 514-694-6666 
t Narda Microwave Corp. Subsidiary of LoraiCorp. 435 Moreland Ad., Hauppauge, NY 

11788 ................................................................. 5t6-231-1700 
t Norsallndustries, 85 0 Hoffman Lane S. Central Islip, NY 11722 ....... 516-234-1200 

Oleidron Corp., Signal Technology Corp.. 61 Sutton Aoad. Webster, MA 01570 
....................................................................... 617-943-7440 

ALC Electronics, Inc., 83 Aedio Cir. Mt Kisco, NY 10549 ................ 914-241-1334 
tSage Laboratories, Inc.. 11 Huron Dr. Natick, MA 01780 •............... 617-653-0844 

Summit Engineering Corp. Box 938. Bozeman, MT 59715 .............. 406-587-4511 
TelEr Tech Corporation,.P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

t Trompeter Electronics, Inc., 31186 La Baya Dr. P.O. Box 5069, Westlake Villege, CA 
91359-5069 .......................................................... 818-707-2020 

§t Vega Precision Labs., 800 Follin La, Vienna. VA 22180 ................. 703-938-6300 
Watkins-Johnson Co. 3333 Hillview Ave., Palo Alto, CA94304 .......... 415-493-4141 

tWeriatone, Inc., P. O. Box 47, Rle. 22, Brewster, NY 10509 .............. 914-27~6187 
Western Multiplex Corp. 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8632 
Wide Band Engineering Co. Inc., Box 21652, Phoenix, AZ 85036........ 602-254-1570 

§Wiltron, 490 Jarvis Dr., Morgan Hill, CA 95037-2809 .:.................. 408-778-2000 

Dividers, Power, Microwave-3450 
Elcom Systems, Inc., 932 CUnI Moore Rd., Boca Raton, FL 33487, 305-894-1n4 

................................................................. A·1768 
t Mini-Circuits Lab., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718·934-4500 .................................................... A·1775 
North, Hills ElectroniCS, 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

................................................................. A·2302 
§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408-730.{J300 ........................................ A.1844 
TRM, Inc.,. 401 Kelly Ave., Grenier FIeld, Manchester, NH 03103, 603-627·6000 

• ... • • .. .. • • • • .. • . .. • • .. .. .. • • .. • • • • .. .. .. • • .. • • • ••• • .. • • • .... A·,845-,846 
t Aimon, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

., : .................................................................... 201-539-5500 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Alpha Inds., Inc..- TAG MillimeterComp., 651 Lowell Sl,Methuen, MA 01844 
....................................................................... 617-682-4661 

Amplifier Research, 160 School House Rd., Souderton, PA 18964-9990 
.......•.............•................................................. 215-723-8181 

§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Rd., E. Syracuse, NY 13057 
· . . . . .. .. . •. .. ..• .• . .•.. . . . . . ..... . . .. . .•. . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 315-432-8909 

t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-6400 
t Avantek, Inc, 3175 Bowers Ave., Santa Clara, CA 95054 ............... 406-727-0700 
t Channel Microwave, TRAK Microwave Corp, 314 Lindsay Court, Dundee Technlg. PI<. 

Dundee, SCOTLAND 002 lTY ...................................... 44-382-561509 
t Eastern Microwave, 40 Ray Ave., Burlington, MA 01803 ............ . . . .. 617-273-4700 
t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 600-429-7800 

Hughes Aircraft Co, Microelclrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
......................................................... : ............. 714-752-3800 

KDl Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefterson Rd., Whippany, NJ 
07981 ................................................................ 201-887-8100 

t Locus, Box 740, State College, PA 16804 ............................... 814-466-6275 
tLoreh ElectroniCs, SUb. of Vemitron Corp., 105 Cedar La, Englewood, NJ 07631 

· . . . . . . . .. . . . . . .. . . . . . . . . .. ........................................... 201-569-8282 
MACOM,lnc.,43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

§t M! A-COM Omni Spectra, Inc., 21 Continental Blvd, Merrimack, NH 03054 
· . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. . . .. . . . . . .. . . . . . . .. . .. .. . . . . . . . . . . . . .. 603-424-4111 

tMerrimac Industries, 41 Fairfield PI, West Caldwell, NJ 07008 .......... 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
t Micronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§ Microwave Development LaboratOries, 10 Michigan Dr, Natick, MA 01760 

....................................................................... 617-655-0060 
§Microwave Fi~er Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 

600-448-1666 
tMicrowave Systems Inc., 6075 E. Molloy Rd. Syracuse. NY 13211-2100 

....................................................................... 315-437-9951 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· .............................. " ..................................... 514-694-6666 
Oleklron Corp, Signal Technology Corp, 61 Sutton Road, Webster, MA 01570 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . . .. .. 617-943-7440 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 1 0573 ......... 914-939-8900 
t Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave, Chicago, IL 60612 

....................................................................... 312-670-0150 
RLC Electronics, Inc, 63 Radio Cir, Ml Kisco, NY 10549 ................ 914-241-1334 

tSage Laboratories, Inc., 11 Huron Dr, Natick, MA 01760 ................ 617-653-0844 
Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 . .. . . . . . ... .. . .. .. . . . . . . . .. . . . . . . . . . . . . .. . . .. . .. . .. . .. 603-645-5548 
t Sanders Associates, Inc, Microwave, 955 Perimeter Rd., Manchester, NH 03108 

.. . .. . . . . . .. . . .. . . .. .. • .. . . . . . . .. . . . . . . .. . . . . . . .. . .. . . .. .. ... 603-645-6000 Ext 4299 
§tSystron-Donner Microwave Div, 14844 Oxnard St, Van NUys, CA 91409 

....................................................................... 618-786-1760 
Tele-Tech Corporation, p.o. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

tTRAK Microwave Ltd., TRAK Microwave Corp., 3/4 Lindsay Court, Dundee Technlg. Pk., 
Dundee, SCOTLAND 002 lTY ...................................... 44-382-561509 

tTransco Products, Inc., 1001 Flynn Rd., camarillo, CA 93011-6003 ...... 805-987-8007 
tVectronics Microwave Corp., 113 Lincoln Blvd., Middlesex, NJ 08646 ... 201-356-2377 

§tVega Precision Labs, 800 Follin La, Vienna, VA 22180 ................. 703-938-6300 
t Wavecom, Sub. of Loral Corp, 9036 Winnetka Ave., Northridge, CA 91324 

.. . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. .. 618-882-3010 
§Waveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 
8OD-638-2048 

§ Wi~n, 490 Jarvis Dr, Morgan Hil~ CA 95037-2809 .................... 408-778-2000 

Dividers, Voltage-Also See Networks, Resistance; 
Transformers, Voltage Dividing-2900 - See Vol. D 

Doublers, Frequency - See Multipliers, Frequency (Vol. A) 

Doublers, Voltage-Also See Rectifiers, Bridges & 
Assemblies-4800 

§t Aydin Radar & EWDivision, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 406-629-1100 

t Del Elclrns. Corp, 250 E. Sandford Blvd., Ml Vernon, NY 10550 ......... 914-699-2000 
t Megatran Electronic Power, Rising Sun Rd., Bordentown, NJ 08505 ..... 600-298-7300 
§ NTE Electronics, Inc, 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 
t NWL Transformers, Rising Sun Ad., p.o. Box 358, Bordentown, NJ 06505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . .. 600-298-7300 
Philips EGG, Amperex Electronics Corp., A North American Philips Co., 100 First Ave., 
Wa~hem, MA 02254 .................................................. 617-890-6107 

Richard-Lee Co., Box 724, New Providence, NJ 07974 ..•. . .. . .. .. . .. ... 201-276-0710 
§Semikron,Inc., l1E Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 

...................................................... 603-883-6102;I-BOo-258-1308 
§t Senrtech, 652 Mfichell Ad., Newbury Pari<, CA 91320 ................... 805-498-2111 

§5taco Energy Products Co, 301 Gaddis Blvd., Dayton, OH 45403 ....... 513-253-1191 

Down Converters-3400 - See Vol. D 

Drafting Machines-4200 - See Vol. C 

Drafting Symbols, Dry Transfer, Pressure SenSitive, etc. 
(Inc!. Lettering)-4200 - See Vol. C 

Drawers, Sliding-1400 - See Vol. C 

Drills & Accessories, Manual & Po""er-5400 - See 
Vol. C 

Drivers & Decoders For Readouts-2450 - See Vol. B 

Drivers, Switch-3450 

Drivers, Chopper-1100 - See Vol; D 

Drivers, Hardware & Software-2000 - See Vol. D 

Drivers, Nut-5400 - See Vol. C 

Drivers, Solenoid-4550 - See Vol. B 

Drivers, Speaker-1300 - See Vol. D 

Drivers, Surface Mount-1100 - See Vol. D 

Drivers, Switch-3450 
t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 ..... " .................... 516-231-6400 
t Circuit Technology Inc., 160 Smfih St, Farmingdale, NY 11735 . . . . . . .. .. 516-293-8886 

Daico Industries, Inc., 2139 East Del Amo Blvd, Compton, CA 90224 .... 213-631-1143 
Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Ad., Manchester, 

NH 03108-8500 .. .. .. .. .. . .. .. .. . .. . .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. . .. 603-645-5548 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

.. . . . . . . . . . . . . .. . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . . . .. . . . . . .. 603-645-6000 Ext 4299 

Drivers, Tube - See Drivers & Decoders for Readouts 
(Vol. 8) 

Drives & Drive Mechanisms (Dial)-2400 - See Vol. C 

Drives/Subsystems, Core Disk Emulator-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 3112" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 5114" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 5114" Winchester-2000 - See 
Vol. D 

Drives, Subsystems, Disk, 8" Diskette-2000 - See 
Vol. D 

Drives/Subsystems, Disk,8" Winchester-2000 - See 
Vol. D 

Drives/Subsystems, Disk, 14" Winchester-2000 - See 
Vol. D 

Drives/Subsystems, Disk, Fixed-2000 - See Vol. D 

Drives/Subsystems, Disk, Fixed/Removable-2000 -
See Vol. D 

Drives/Subsystems, MagnetiC Tape, 114" Cartridge-2000 
- See Vol. D 

Drives/Subsystems, MagnetiC Tape, Cassette-2000 -
See Vol. D 

Drives/Subsystems, Magnetic Tape, Reel-to-Reel-2000 
- See Vol. D 

Drives/Subsystems, Semiconductor Emulator-2000 -
See Vol. D 

Dry Transfer Letters & Numbers - See Kits, Marking 
(Vol. C) 

Ducts, Wiring-6000 - See Vol. C 

Dummy Loads, Electronic-2900 - See Vol. D 

Dummy Loads, Microwave-2900 - See Vol. D 

Dummy Loads, Power-2900 - See Vol. D 

Dummy Loads, Programmable-2900 - See Vol. D 

Dummy Loads, Resistive-2900 - See Vol. D 

Dummy Loads (MIL), RF-2440 - See Vol. B 

Duplexers, Microwave-3400 - See Vol. D 

Duplexers, Nonmicrowave-1900 - See Vol. D 

Duplicators, Magnetic Tape-1300 - See Vol. D 

Dust Covers - See Covers, Protective (Vol. C) 

DVMs - See Meters, Volt, Digital (Vol. D) 

Earphones - See Headphones (Vol. D) 

Earth Stations, TV, Receive Only-1900 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Electromagnets-1850 

Earth Stations; TV, Receive/Transmit-1900 - See Vol. 0 

Edge Clips, Surface Mount-2800 - See. Vol. C 

Edge Connectors, Surface Mount~2100 - See Vol. C 

Editing Equipment, Tape~1300 - See Vol. D 

Ejectors & Extractors,PC Boards - See Pullers, Circuit 
Board (Vol. G) 

Elastomers, Conductive - See Conductive Elastomen:f 
(Vol. C) 

Elastomers, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C) 

Electret - See Microphones, Condenser (Vol. D) 

Electrical Measurement & Test Services - See Services, 
Electrical Measurement & Test (Vol. D) 

Electrodes, Electroplating - See Electroplating Equipment 
& Supplies (Vol. D) 

. Electrodes, High Voltage-2900 - See Vol. D 

Electromagnets-1850 
Walker Scientific, Rockdale St, Worcester, MA 01606, 617-1152·3674;617-1153-3232 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001346 
t A.P.W. Co. Inc., 72 W. Main, Rockaway, NJ 07866 ....................... 201-627-<J643 

§t Aydin Radar & EW Division, Div. 01 Aydin COrporation, 32 Great oaks Boulevard, San 
Jose, CA 9511!H371 ................................................ 408-629;1100 

Magnet Sales & Mig. Co. Inc., 11250 Playa Court, Culver City, CA 90230-6127 
........................................................ 213-391·7213;80<r421-6692 

§ Regdon Solenoid, Inc., 3713 Grand Blvd., Brookfield, IL 60513 .......... 312-485-5152 
Tokin America, Inc., 155 Nicholson Ln, 95134,CA 95131 ............... 408-432-8020 

Electronic Counter Countermeasures (ECCM) Fixes 
(MIL)-3475 - See Vol. D 

Electronic Countermeasures (ECM) (MIL), Cruise 
. Missiles-3475 - See Vol. D 

ECMs (MIL), torpedo Defense-3475 - See Vol. D 

ECM Sets (MIL)-3475 - See Vol. D 

ECM Sets (MIL), c:lose Air Suppart-3475 - See Vol. D 

ECM Sets (MIL), Shipboard-3475 - See Vol. D 

ECM Systems (MIL)-3475 - See Vol. D 

ECM Systems (MIL), Deceptive-3475 - See Vol. D 

Electronic Intelligence (Elint) (MIL)-3475 - See Vol. D 

Electronic Loads - See Dummy Loads (Vol. D) 

Electronic Support Mea~ures (ESM) Sets (MIL)-3475 -
See Vol. D 

ESM (MIL), Digitally Controlled-3475 - See Vol. D 

ESM (MIL), Ships-3475 - See Vol. D 

ESM Suites (MIL)-"3475 - See Vol. D 

ESM Systems (MIL), Automated-3475 - See Vol. D 

ESM Systems (MIL), IFM Receiver-3475 - See Vol. D 

Electronic Warfare (EW) Sets (MIL)-3475 - See Vol. D 

EW Sets (MIL), Ground Multitarget-3475 - See Vol. D 

EW Sets (MIL), Portable-3475 - See Vol. D 

EW Suites (MIL), Ships-3475 - See Vol. D 

EW Systems (MIL), Advanced Airborne Multitarget-3475 
- See Vol. D . 

Electroplating Equipment & Supplies-4100 - See Vol. D 

Electrostatic Discharge Guns - Also See Generators, 
ESD-2900 - See Vol. D 

Electrostatic Discharge (MIL)-2440 - See Vol. B 

Elements, Sensing - See Transducers (Vol. 8) 

Eliminators, Battery - See Power Supplies, AC to DC 
Adapter (Vol. D) 

PRODUCT INDEX & DIRECTORY 

Emitter Location & Identification System (MIL), 
Automatic Ground Transportable-3475 -- See Vol. D 

Emitters/Detectors, Infrared-3700 - See .~ol. B 

Emitters, Fiber Optic-Also See Diodes, Laser-2475 -
See Vol. B . 

Emulators, In-circuit-2900 - See Vol. D 

Emulators, RTS-2900 - See Vol. D 

Emulators, Terminal-2900 - See Vol. D 

Encapsulating Materials - See Corrippunds, Encapsulating, 
Molding, Potting (Vol. C) 

Encapsulation Services - See Services, Encapsulation 
(Vol. D) 

Enclosures, Circuit Board, Module, & Relay Mounting-
1400 - See Vol. C 

Enclosures, CRT - See Mounts CRT (Vol. G) 

Enclosures, Equipment & Panel Mounting-1400 - See 
Vol. C 

Enclosures, Instrument, With Integral Connectors-1400 
- See Vol. C 

Enclosures, Keyboard-1400 - See Vol. C 

Enclosures, Nonmetallic-1400 - See Vol. C 

Enclosures, Portable, Metallic & Nonmetallic-1400 -
See Vol. C 

Enclosures, Shielded-1400 - See Vol. C 

Enclosures, Shipping, Metallic & Nonmetallic-1400 -
See Vol. C 

Enclosures, (MIL)-2440 - S~e Vol. B 
Encoders, Digital - See Encoders, Shaft Angle (Vol. 8) 

Encoders, Displacement, Linear-5500 - See Vol. B 

Encoders, Fiber Optic-2475 - See Vol. B 

Encoders, Magnetic Strip-5500 - See Vol. B 

Encoders, Proof-2000 - See Vol. D 

Encoders, Shaft Angle, Contacting-5500 - See Vol. B 

Encoders, Shaft Angle, Magnetic-5500 - See Vol. B 

Encoders, Shaft Angle, Optical-5500 - See Vol. B 

Encoders, Shaft Position - See Encoders, Shaft Angle 
(Vol. 8), Resolvers, Synchro (Vol. D) 

Encoders, Tone-1900 - See Vol. D 

Encoders, (MIL)-2440 - See Vol. B 

Encryptors - See Security Systems, Data (Vol. D) 

Engineering Reference Books - See Technical Books 
(Vol. D) 

Energy Management Systems-2200 - See Vol. D 
Environmental Testing Services - See Services, 

Environmental Testing (Vol. D) 

Epoxies - See Compounds, Enscapsulating, Molding, 
Potting (Vol. C), Adhesives (Vol. C) 

Equalizers, Audio-1300 - See Vol. D 

Equalizers, Delay-1900 - See Vol. D 

Equalizers, Phase-1900 - See Vol. D 

Erasers, Magnetic Tape (Bulk)-1300 - See Vol. D 

Erasing Equipment, EPROM-3130 
Sunrise Electronica, Inc., 524 S. Vennant Ave., Glendora, CA 91740, 818-914-1926 

.••••••••••••••••••••••••••••••••• ~ ••••••••••••••.••••••••••••••• Ao1758 
Ango Electronics Corp., 16 North Third $t. Harrison, NJ 07029.......... 201-484-1115 

§t BYTE< Corp.. instrumen1 Systems Div. 1021 S. Rogers Circle, Boca Raton, FL 33431 
...............• ; . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .• . . . .. . .. . . . . . . . . . .. 305-994'3520 

§-Product sold through distributors t,...Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
International Instrumentation, Inc., 2282 Townsgate Ad., Westlake VIg., CA 91361 

· ........................................... , . .. . .. . .. . . . . . .. . . .. . . . . .. 805-495-7673 
§International Microsystems, 461 Valley Way, Milpitas, CA 95035 ........ 800-237-4734 

Molorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 
85018-6606 .......................................................... 602-244-6900 

Oliver Advanced Engineering, 320 W. Arden St, Glendale, CA 91203 .. :. 818-24()'0080 
§ Southern Computer Corp., 141 W. Wieuca Rd., Ste. 30()'B, Allanta, GA 30342 

.. . . . . . . . . . . . . . . . .. . .. . .. . . .. . .. . .. . .. . .. . .. .. .. . . . . . . . . . . .. . . .. . . • . . .. 404-252-3340 
§t Spectronics Corp, 956 Brush Hollow Rd., Westbury, NY 11590 ......... 516-333-4840 

UVP, Inc., 5100 Walnut Grove Ave, P.O. Box 1501, San Gabriel, CA 91778 
...................................................................... 818-285-3123 

Escutcheons-2400 - See Vol. C 

Etchants, Fluorocarbon-1600 - See Vol. C 

Etchants, Printed Circuit-1700 - See Vol. C 

Etching & Engraving - See Services, Metal Etching, 
Engraving (Vol. D) 

Ethernet Extenders-2475 - See Vol. B 

Evaporation Equipment, Electron Beam-4100 - See 
Vol. D 

Exciters - See Oscillators (Vol. A) 

EXCiters, Vibration - See Testers, Vibration (Vol. D) 

Expanders, Data-3475 - See Vol. D 

Expanders, Meter - See Multipliers, Meter (Vol. D) 

Extractors, Circuit Board, Tube - See Pullers, Circuit 
Board (Vol. C) 

Extractors, DIP, IC, & Pin Grid Array-5400 - See Vol. C 

Eyelets-2825 - See Vol. C 

Fabrics, Conductive-4525 - See Vol. C 

Facsimile Equipment, Receive Only-1900 - See Vol. D 

Facsmile Equipment, Send Only-1900 - See Vol. D 

Facsimile Equipment, Send/Receive-1900 - See Vol. D 

Fans, Axial-2600 - See Vol. C 

Fans, Propeller-2600 - See Vol. C 

Fans, Tubeaxial-2600 - See Vol. C 

Fans, Vaneaxial-2600 - See Vol. C 

Fans/Blowers (MIL)-2440 - See Vol. B 

Fasteners, Cable & Wire - See Wire & Cable Ties (Vol. C) 

Fasteners, Metal-2825 - See Vol. C 

Fasteners, Nonmetallic-2825 - See Vol. C 

Fault Locators - See Detectors (Vol. D) 

Feedhorns, Satellite Antenna-1900 - See Vol. D 

Feedthrus & Seals, Environmental-2500 - See Vol. C 

Ferrite Material & Parts-1850 
§Fair·Rile Prods., PO Box J, Wallldll, NY 12589, 914-895-2055 ••••••••••. C.1750 
§ FOK Arnerica, Inc., Full Electromechanical Co., Ltd., 17326 Edwards Rd., Ste. 

A-13O, Cerritos, CA 90701,213-404·1770 ........................... A-1319 
§'Siernens Components, Inc., Special Products Div., 186 Wood Ave., South, lsalin, 

NJ 08830,201·321-3400 •.• : ...................................... A.1321 
TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chorne, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ..•.••••••.•••••••• A·1322-1325 
§Toldn America, Inc., 155 Nichoiaon Ln., 95134, CA 95131, 408-432-8020 •.•••• 

A·1329 
§ Allen-Bradley Co, MagnetiCS Division, Div. of Rockwell Corp, 5900 N. Harrison St, 

Shawnea, OK 74801 ................................................. 405-275-2100 
Apollo Magnetics Corp, 2720 W. Beverly Blvd, Los Angeles. CA 90057 

....................................................................... 213-381-2500 
§t Atomergic Chernetals Corp, 91 Carolyn Blvd., Farmingdale, NY I 1735-1527 

· .. " . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . .. ... . . .. . .. . .. . . . . . . . .. .. . .. 516-694-9000 
§tCapcon, Inc, 147 West 25th Street, New York, NY 10001 ............... 212·243-6275 

t Centerflex T echn. Corp., 221 Seventh Ave., P.O. Box 21, Hawthome, NJ 07507 
· .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. . . . .. . .. . .. .. . . . .. . .. . .. . .. .. 201-423-0505 

, § Ceramic Magnetics, Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ............ 201-227-4222 
§ Cosmo Corporation, 3239 W. 14th St, Cleveland OH 44109 ..... _ .. _ . .. 216-861-5594 
§ Dale Electronics, Inc., Yankton Div, E Hwy. 50, Box 180, Yankton, SO 57078 

· . . . . . . . . . . . .. . .. . . . .. . . . . . . . .. .. . . .. . .. . . . .. . . . . . . .. . . . . . . . .. . . . . . . . .. 605-865-9301 
Ferronics, 52 N. Main St, Fairport, NY 14450 ........................... 716-388-1020 

§ Ferroxcube, Amperex Electronic Corp. 5083 Kings Hwy. Saugerties, NY 12477 
...............................•....................................... 914-246-2811 

Hoosier Magnetics, Inc., 110 N.E 5th St, P.O. Box 753, Washington, IN 47501 
......................................................•................ 812-254-1901 

Filters, AC Power Line-2700 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 campus Dr, Irvine, CA 92715 

......................... _............................................. 714-752-3800 
§t Krystinel Corp., 126 Pennsylvania Ave, Paterson, NJ 07509 . . . . . . . . . . . .. 201-345-8900 
§t Magnetics, Spang & Co, Box 391, Butler, PA 16003-0391 ............... 412-282-8282 

t Magnet Sales & Mig. Co. Inc., 11250 Playa Court, Culver City, CA 9023()'6127 
........................................................ 213-391-7213;80().42Hi692 

MuHi Products International, 218 little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 
....................................................................... 201-239-8183 

§ Murata Manufacturing Co, Ltd, 26-1 ()'2-chorna-Tonjin, Negaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

National Micronetics, Route 28, West Hurley, NY 12138 ................ 914-338-0333 
Permag, 400 Karin La, Hicksville, NY 11801 ............................ 516-822-3311 

tQuartzHe Processing, Inc, 6 Holyoke St, Malden, MA 02148 ............ 617-322-3611 
tRaytheon Co., Microwave & Power Tube Div, 190 Willow St, Waltham, MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-899-8400 
§Shokai Far Eas~ ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Steward, D. M, MIg. Co, P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
t Thomson Electron Tubes & Devices Corp., Special Products Div. 550 Mount Pleasant 

Ave., Dover, NJ 07801 ................................................ 201-328-1400 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634 

....................................................................... 813-684-1411 
Trans-Tech, Alpha Industries. 5520 Adamstown Ad., Adamstown, MD 21710 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-695-9400 

Ferrules, Cable-end-2825 - See Vol_ C 

Fiber Optic Components - See Adapters (Vol. B), 
Attenuators (Vol. B), Cable (Vol. B), Connectors (Vol. B), 
Couplers (Vol. B), Detectors (Vol. B), Isolators (Vol. B), 
Light Sources (Vol. B), Receivers (Vol. B), Transmitters 
(Vol. B) . 

Fiber Optic Data Links - See Data Links, Fiber Optic 
(Vol. B) 

Fiber Optic Scanners - See Scanners, Fiber Optic (Vol. B) 

Fiber Optic Splices & Splicing Equipment-2475 - See 
Vol. B 

Fiber Optics (MIL)-2440 - See Vol. B 

Fiber Optic Test Equipment - See Test Equipment, Fiber 
OptiC (Vol. B), Testers, Fiber Optic (Vol. O) 

Films, Masking-2500 - See Vol_ C 

Films, Resistance-4700 
t Ohmtek Inc., S1ernice Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 

716-283-4025 .................................................... A.2023 
Sprague Electric Company, AL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154·3483, 619-575-9353 .............................. A.2031 
tAcheson Colloids, Div. of Acheson Industries. Inc., P.O. Box 611747, Port Huron, MI 

48061-1747 .................................................... _ ..... ·313-984-5581 
t Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 

§tDatak Corp, 3117 Paterson Plank Rd, N. Bergen, NJ 07047 ............ 201-863-7667 
t Engelhard Corp., Menlo r;'k, CN40, Edison, NJ 08818 ..... 201-632-6000;800-932-0444 

(inNJ) 
tEnvironmentai Comm. 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 
t Hycomp, Inc., 165 Cedar Hill St, Marlborough, MA 01752 ........... -.... 617-485-6300 

Materials Research Corporation, Route 303, Orangeburg, NY 10962 .... 914-359-4200 
tMel Tec, Div. Epsco, Inc, 411 Providence Hwy" Westwood, MA 02090 .. 617-329-1508 

Filters, AC Power Line-2700 
Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••••• A.I639 
Corcom, Inc., 1600 Winchester Rd., Ubertyville,lL 60048, 312-680-7400 

................................................. ,.......... A·I640-1641 
Curtis Industries, 7400 W. Douglas Ave., P.O. Box 18699, Milwaukee, WI 

53218-0699,414-535·1500 ................................... A.I642-.1643 
Delta Products Corporation, 3823 Spinnaker Ct., Fremont, CA 94538, 

415·770-0660 ............................................... A.I644-1645 
Eichhoff ElectroniCS, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 •••••• 

A·I650 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 

NY 10550, 914-664-2333 .......................................... A.I652 
Elpac Components, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 

92705, 714-979-4440 ........................................ A·l082·1083 
FlHer Concepts Inc., 2624 S. Roussetle, Santa Ana, CA 92707,714'545-7003 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·I656-1657 
t FlHron Co., Inc., Sub. of ARX Inc., 148·E Sweet Hollow Rd., Old Bethpage, NY 

11804, 516·752·1144 ............................................. A·I659 
JMK,lnc., 15 caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 '" A.I663,I865 
Marway Prods. Inc., 311 N. Clara St., Santa Ana, CA 92703, 714-973-1800 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 002132 
Murale Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436·1300 .................................................... A.1675 
Power Dynamics Inc., 59 lakeside Ave., P.O. Box 539, West Orange, NJ 07052, 

201-736-5722 .................................................... A·1679 
RTE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745, 617-994-9661 

• • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • . • • •• A·I688-1690 
Sprague Electric Company, AL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483,619-575-9353 .............................. Ae l664 
TrI·Mag, Inc., 8210 West Doe Ave., Visalia, CA 93291, 209-651-2222 • • • •• A.I703 

§Control Concepts Corp., P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Filters, . AC Power Une-2700 

.............•...............•......•..•.•.....•........•.............. 201-481-1600 
MeG EICtms. 12 Burt Or, Deer Parl<, NY 11729 .......•.....••....•.... 516-586-5125 

t Pico Electronics, Inc., 453 North MacQues1en Pkwy, Mt Vernon, NY 10552 
......•....•.•.. , ...... ; .....•... '....................... .914-699-5514;800-431-1064 

§ Pulizzl Engineering, Inc., 3260 S.Susan St., Santa Ana,CA 92704-6865 
· . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. . • . . . . . . • .. •. .. .. ... • .. .. .. . .. .. . .. •. . .. 714-540-4229 

Relay SpeCialties, 17 Raritan Ad., Oakland, NJ 07436 .........•......... 201-337-1000 

Filters,AF-2700 
A. P. Circuit, 256 Uncoln Ave., Brooklyn, NY 11208, 212-137-1348 •••••• Ao1637 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-11655 

................................................................. Ao1638 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••••• Ao1639 
t Electronic Precl8ion Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 

NY 10550,914-664-2333 ........................................... Ao1652 
t ESC Electronlca. Corp., 534 Bergen Blvd., PaHsades Pk., NJ 07650, 201-1147-0400 

••••••••••.•••.•.••.••. i ••.•.••.•••. ••••••••••.••••••••.••.• Ao1558,1653 
JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• Ao1663,1665 

tKR Electronlca, Inc., 91 Avenel St., Avenel,.NJ 07001, 201-636-1900 .... Ao1666 
Krohn-Hite Corp., Avon Indl. PI!., Bod_II St., Avon, MA 02322, 508-560-1660 

•••• , •••••••••••••••••••••••••••••••••••••••••••••• '.............. Ao1669 
McCoy Electronics Co., A Sub. 01 Oak Industries, 100 Watts St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 ............................. Ao1409 
Piconlca, 26 Cummings Road, TY'!ll8boro,MA 01879, 617-649-7501 ••••• Ao1678 
Precision Rlters, 240 Cherry St.,lthaca, NY 14850, 607-2n-3550 ••• A01660-1686 
ATE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745, 617-1194-9661 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao1688 
Sprsgue Electric Company, FlL-MAG Bualneas Unit, 3010 Del Sol Blvd., San 

DIego, CA 92154-3483, 619-575-9353 .............................. Ao1694 
§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect" IL 60056, 312-297-0070 

•••••••• ""....................................................... Ao1701 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 .......................................... Ao1706-1710,1712 
t Alpha Components, 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-8595 

Alpha-Tel<, 7286 Murdy Circle, Huntington Beach, CA 92647 ............ 714-847-7515 
t Axel ElcIms. General Signal Corp., 134-20 Jamaica Ave., Jamaica NY 11418 

...........•...............................•..•........................ 716-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ................................................ 408-629-1100 
§ Balston, 703 Massachusetts Ave, Lexington, MA 02173 ................ 617-861-7240 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 ..•............•.... 914-664-5591 
tCirtech, EG & G, 15237 CherrySI., Shawnee Mission, KS 66223 •.....•. 913-681-2801 
Dante~ 2991 N. Argyle Ave., Fresno, CA 93727 .... ,.................... 209-292-1111 
Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915 .... 201-773-2299 
Datel, Inc, 11 Cabot Blvd., Mansfield, MA 02048 .............•.......... 617-339-3000 
De Coursey Engineering Laboratory, 11828 W. Jefferson. Culver City, CA 90230 

· .......•...................................•.......... , . . . . . . . . . . . . . .. 213-EX7-9666 
Electracorn Industries 1105 N. Ironwood Dr. S. Bend, IN 46615......... 219-232-2743 

§ Electronic SpeCialists, 171 South Main SI., Natick, MA 01760 ............. 617-655-1532; 
• 800-225-4876 

§Frazier, .1930 Valley View La, Dallas, TX 75234 ......................... 214-241-3441 
t Freed Transformer, 1718 Weirfietd St, Ridgewood, NY 11385 ..... , . . . .. 212-386-1300 

Frequency Devices Inc., 25 Locust St, Haverhill, MA 01830 ............. 617-374-0761 
Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 

· ..................•...................... , ..• . . . . . .•... .. . ..•.. .. . .... 716-424-7500 
t Genisco Technology Corp, FiRers Div, 18435 SUsana Rd., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
Gennum Corporation, Unear Technology Inc., P.O. Box 489, Sta A, Burfington, ON, 

CANADA L7R 3Y3 ..•....•.....•...................... 800-263-9353;416-632-2996 
t Hertz FiRer, 3 Aerial Way, Syoss~ NY 11791 ......•.............•...... 516-822-477b 
tHisonic, Inc., 249 N. Tr~ P.O. Box 1130, Olalhe, KS 86061 ........... 913-782-0012 

Hopkins Engrg., 12900 Foothill Blvd. San Fernando, CA 91342 .... , .... 816-361-8891 
Hughes Aircraft Co, Microelctrns. Sys: Div. 2601 campus Or, Irvine,CA 92715 

....................................•......•.•......................... 714-752-3800 
ITHACO, Inc., Meas. & Controllnstrs. Div, 735 W. Clinton St, P.O. Box 6437, Ithaca, NY 

14651-6437 ..................... , .............. , ...•........ ,.:....... 607-272-7640 
t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

, 1-800-223-0603 
§f Unear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-432-1900 

tMagnetic Component Engineering, Inc., 11379 Playa Street, Culver City, CA 90230 
.....•..................................................•..•........... 213-396-4761 

tMagnetico Inc., 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 
Modular Audio Products, Modular Devices, Inc., 50 Orville Dr. Bohemia, NY 11716 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. . . . • . . . . . . . . . . . . . . . . . . .. 516-567-9620 
t Natcom, 3002 Commercial Ave., NorthbrOOk, IL 60062 .......•.......... 312-564-5100 
t Networks International Corporation, 13924 W. 1 oath St, Lenexa, KS 66215 

..•............. ,...................................................... 913-469-6494 
t OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Pico Electronics, Inc, 453 North MacQuesten Pkwy. Mt Vernon, NY 10552 

........•........•.......................•.............. 914-699-5514;800-43101064 
Polyphase Instrurnen\ 175 CommercII Or., Ft Washington, PA 19034 ... 215-843-6950 
RFI Corporation, 100 E. Pine Aire Dr. Bay Shore, NY 11706 .••......... 516-231-6400 

tRockwell Fitter Products. 2990 Airway Ave., Costa Mesa, CA 92626 ..... 7.14-641-5311 
§Shure Bros. 222 Hartrey Ave, Evanston, IL 60202-3896 ................ 312-866-2200 

Silicon Systems Inc, 14351 Myford Ad., Tustin, CA 92680 ...........•... 714-979-0941 
Solar Electronics Co. A T. Parker, Inc., 901 N. Highland, Hollywood, CA 80038 

· . • . . . . . . . . . . . . . . . . . . . . . . •. . . . . • . . . • . . . . . • . . . . . . • . . . . . . . . . . . . • . . . . . . . .. 213-452-0806 
§t Soshin Electric Co. Ltd., No. 16-18, 1 ~home Nakemagome,: Ota-Ku, Tokyo, JAPAN 

..............••. ;; •............................................•.....• (03) 775-2111 
Sterling Transformer Corp., 510 Driggs Ava, Brooklyn, NY 11211 ....... 716-782-4200 

§t United Transformer Corporation, .Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 .. , ........•....•.•.... c •••• , •••••••••••••••••• 201-454-2600 

Universal Ad-Yu/D-F Corp., 2517 E. Norwich St, Milwaukee, WI 53207 ..........••..... 
414-482-4100 

Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ................... 813-855-6611 

PRODUCT INDEX & DIRECTORY 

Filters, Air - See Air Cleaners & Filters (Vol. C) 

Filters, Air (for Clean Room)-2550 - See Vol. D 

Filters, Air (for Disk Drives)-2700 
§t Aluminum Fitter, 1000 Cindy Lana, Carpinteria; CA 93013 .... '........... 805-684-7651 

Cembridge FiRer Corp., P.O. Box 4906. Syracuse. NY 13221-4906 ...... 315-457-1000 
Micronel U.s.. 2142F Industrial Ct., Sycamore Research Center, Vista, CA 92083 

.•....................... : ...•......•.....•..•........••......•.•.....• 619-727-7400. 

Filters, Analog - .See Filters, Continuously Variable (Vol. A) 

Filters, Antenna-2700 
t KR Electronics, Inc" 91 Avenel St., Avenel, ,NJ 07001, 201-636-1900 •••• Ao1666 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 
213-478-8224 .................................................... Ao1706 

t Airtron, Litton Industries Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
..•........••........•........•...............•. ;...................... 201-539-5500 

t Alpha Components, 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-897-8595 
Alpha Inds.lnc, 20 Sylvan Rd., Woburn, MA 01801 ...•......•.......... 617-935-5150 

t Antenna Specialists, The Allen Group, 30500 Bruce Industrial Pkwy. Cleveland, OH 
44139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . .. 216-349-8400 

tApplied Research, Inc., 111 New South Rd., Hicksville, NY 11802 .....•• 51&,936-9700 
t Arra Inc. 15 Harold Ct., Bay Shore, NY 11706........................... 516-231-8400 
tBird Electronic Corp. 30303 Aurora Ad., Cleveland, OH 44139-2794 ...• 216-246-1200 

Captor Corp., 5040 S. County Rd (25A), Topp City, OH 45371 ... ,....... 513-667-8484 
Chesterfield Products, 37 Midland Ave. Elmwood Parl<, NJ 07407 ...•... 201-797-9655 

t Cincinnati EICtms. 2630 Glendale MiHord Ad., Cincinnati, OH 45241 ..•. 513-733-6100 
Cir-Q-Tel, Inc., 6600-04 Virginia Manor Ad., Beltsville, MD 20805 .•.....• 301-946-1800 

t Cirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ........ 913-881-2801 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 ... , 1-800-c0AX1Al 

tComstron Corp., 10 Hub Dr. Melville, NY 11747 ........................ 516-756-1100 
tConoIog Corp., 5 Columbia Rd., Somerville, NJ 08676 ................... 201-722-8081 

Continental Electronics, Division of Verian Associates Inc., P.O. Box 270879, Dallas. TX 
75227 ......•.........................•............................... 214-381-7161 

Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 
10550 ................................•........................•...... 914-664-2333 

§ Electronic SpeciaHsts. 171 South Main St, Natick, MA 01760 ......•...... 617-656-1532; 
800-225-4876 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 
........•... ; ................................... : .........•...•........ 716-424-7500 

§GC-Thorsen, 1801 Morgan St, P.O. Box 1209, AocIdord, IL 61105-1209 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-966-9661 

t Genisco Technology Corp., Fitters Div, 18435 Susana Ad., Rancho Dominguez, CA 
90221 .......•...............................•........................ 213-537-4750 

tHertz Fitter, 3 Aerial Way, Syosset. NY 11791 .....•...................... 516-822-4770 
t Hisonic, 11)C.,249 N. Tr~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

Hughes Aircrall Co., Microeictrns. Sys. Div, 2601 Campus Dr~ Irvine, CA 92715 
......................................•.....•.......................... 714-752-3800 

Hughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92656-8903 .............•........................ ,....... 714-759-2952 

t Integrated Microwave, 3422 Tripp Ct., San Diego. CA 92121 ............ 619-259-2600 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 

Kappa Networks, Inc, 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 
1·800-223-0603 

t Lorch ElectroniCS, Sub. of Vern~ron Corp, 105 Cedar La, Englewood, NJ 07631 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . .. 201·569-8282 

McCoy Electronics Co., A SUb. of Oak Industries 100 Watts St, P.O. Box B, Mt Holly 
Springs, PA 17065 . c. . . ••. ••• • • • • • • • • • • ••• • • • • • • •• •• • •• • • •••••• • • •• •• 717-486-3411 

Micr<KAax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 
· .. ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . .. 215-489-3700 

t Microphase, 587 Connecticu1 Ave, Norwalk, CT 06856 ................ .203-866-8000 
Microwave Development Laboratories 10 Michigan Dr, Natick, MA 01760 

.......................•............................................... 617-655-0060 
§Microwave FiRer Inc., 6743 Kinne St, East Syracusa, NY 13057-{)486 .... 315-437-3953; 

800-446-1666 
§ Murata Erie North America; Inc., 2200 Lake Peri< Dr. Smyms, GA 30080 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 404-436-1300 
t Piezo Technology Inc., 2525 Shader Ad., Orlando, FL 32804 ............ 407-296-2000 
t Premier Microwave, 35 New Broad SI., Port Chester, NY 10573 ......... 914-939-8900 
t Reactel, Inc. 687-0 Lofstrand La, RocI<ville, MD 20650 ..•.............. 301-279-5535 

RFI Corporation, 100 E. Pine Aire Dr •. Bay Shore, NY 11706 ...•........ 516-231-6400 
t Sage Laboratories Inc, 11 Huron Dr, Natick, MA 01760 .......•........ 617-653-0844 
§Shokai Far East ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

§t Sinclair Radio Laboratories Ltd., 85 Mary St, Aurora, ONT. CANADA L4G 3G9 
.....•..................•..............•.........•................•.... 416-727-0165 

§t Soshin Electric Co., LId, No. 16-18, 1~home Nakamagome, Ota-Ku, Tokyo, JAPAN 
.. . . . .. . . ... . . .. . .. . . .. . .. . .. . .. . .. . . . .. .. . . ..•. . .. . .•.. . . . .. . . . .• . . . .. (03) n5-2111 

Teledyne Microwave, 1290 Tena Bella Ave, Mountain View, CA 94043 ................ . 
, 415-966-2211 

t Teionic/Berkeley, Berkeley Inds. Inc, P.O. Sox 277, Laguna Beach, CA 92652 
· ........................•.. , .. . . . . . . . .. .. . .•..• . .. . .. .. . . . .. ..•. .... .. 714-494-9401 

tTorotron Corp., 519 South Fifth Ave., Mt Vernon, NY 10550 ...........•. 914-664-2050 
. tTransco Products, Inc, 1001 Flynn Ad., Camarillo, CA 93011-6003 ...... 805-987-8007 
t Wavecorn, SUb. of Loral Corp, 9036 Winnetka Ave., Northridge, CA 91324 

.................................. .c; .................................. 816-882-3010 

Filters, Antialias-2700 
A. P. Circuit, 256 Lincoln Ave., Brooktyn, NY 11208, 212-737-1348 •••••• Ao1637 
Datel, Inc., 11 Cabot Blvd., Mansfield, MA 02048, 617-339-3000 ••••••••• 001159 
Frequency Devices, Inc., 25 Locust St., Haverhill, MA 01830, 617-374-0761 

................................................................. Ao1661 
t KR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001, 201-636-1900 

• ••••••••••••••••••• , •••••••••••••••••••••••••••••••••• , • • •• Ao1666-1667 
Precision Filters, 240 Cherry St., Ithaca, NY 14850, 607-2n-3550 ••• Ao1682-1686 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
TTE,lncmpor_, 11652 W. Olympic Blvd., Loa Angeles, CA 90064, 

213-478-8224 ••••...•.•••••••••••••••.•••••••.•.•••.•.•.••.•.•••. A.1709 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-664-5591 

Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407 ....... 201-797-9655 
Cir-Q.Tel, Inc" 66()(}'04 Virginia Manor Ad., Beltsville, MD 20805 ... 301-946-1800 
Hycomp, Inc., 165 Cedar Hill St, Marlborough, MA 01752 ............... 617-485-6300 

t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ............ 619-259-2600 
§t linear Technology Corp" 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-432-1900 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10590 ................................................................ 914-763-8893 

Presion Scientific, 805 E Cenitos Ave., Anaheim, CA 92805.:........... 714-776-6400 
Western Muniplex Corp" 1320 Beyport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Band Elimination-2700 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 516-248-8080 

............................................................ A·1496,1635 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242.{)761 

........................................ _ ............. _.......... A·1636 
A. P. Circu", 256 lincoln Ave., Brooklyn, NY 11208, 212-737-1348 •••••• A·1637 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 

................................................................. A·1638 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••.••.• A.1639 

Datel, Inc., 11 Cabot Blvd., Mansfield, MA 02048,617-339-3000 ••••••••• 001159 
t Eagle, P.O. Box 911, Fallbrook, CA 92028, 619-728-8000 ••••••.•••••••• A·1647 

Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 
NY 10550, 914-664-2333 .......................................... A.I652 

Elpac Components, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Santa Ana, CA 
92705,714-979-4440 ........................................ A.1082-1083 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947'{)400 
............................................................ A·1558,I653 

t Frequency ElectroniCS, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 
516-794-4500 .................................................... A·1398 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 .................................................... A.1400 

t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001, 201-638-1900 
............................................................ A·1666-1667 

Matthey Electronics, Television Equipment ASSOCiates, Box 393, South Salam, NY 
10590, 914-763-8893 ............................................. A·1670 

t Microsonlcs Inc., 60 Wintar St, Weymouth, MA 02188, 617-337-4200 • • •. A.1425 
Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235'{)o03, 

718-934-4500 .................................................... A.1775 
PCA ElectroniCS, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892'{)761 

.......................... , ...................................... A·1611 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A·1678 

Precision Filters, 240 Cherry St,lthaca, NY 14850, 607-277-3550 
••••.•••••••••••••••••.•••••••••••••••••••.••••••. A·I680-1681,1684,1686 

tSawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 ••• A.1463 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 ............................................... A.1708,1713 
§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A.1479 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 

415-592-8832 .................................................... A.1715 
Advanced Fitter Davices, Inc" 6241 Yarrow Dr" Sla D, Carlsbad, CA 92009 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . .. . .. . . . . .. . . . . . . . . . . . . .. .. . .. . . . ... 619-436-2074 
t Airtro~ litton Industries, Inc" 200 E Hanover Ave" Morris Plains, NJ 07950 

......................................•............................ 201-539-5500 
tAlpha Components, 1106 E Simpson Rd., Mechanicsburg, PA 17055 ... 717-697-8595 

Alpha Inds., Inc., 20 Sylvan Rd., Wobum, MA 01801 ..................... 617-935-5150 
t Applied Research, Inc., 111 New Sou1h Rei, Hicksville, NY 11802 ....... 516-936-9700 
tAna Inc, 15 Harold CL, Bay Shore, NY 11706 ........................... 516-231-6400 

ATV Research, Inc" 1301 Broadway. Dakota City, NE 66731 ............ 402-987-3771 
t Axel Elctms., General Signal Corp., 134-20 Jamaica Ave" Jamaica, NY 11416 

....•.....................•................•........................... 716-291-3900 
t BG Electronics, 30 South St, Mt Veman, NY 10550 .................... 914-664-5591 
t Bird Electronic Corp" 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-246-1200 
tBurr-Brown Corp" P.o. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 

Captor Corp" 5040 S. County Rd (25A), Tlpp City, OH 45371 ........... 513-667-8464 
Cir-Q.Te( Inc., 66Q0.{)4 Virginia Manor Ad., Beltsville, MD 20805 ........ 301-946-1600. 

tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ........ 913-661-2801 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

................. " ...•. . . . . . . . . .. •. .. .. . . . .. . . . . . ... . .. . .. .. .. . . . . .. .. 213-936-6166 
t Conolog Corp., 5 Columbia Rd"Somerville, NJ 06676................... 201-722-8061 

CTS Corporation, 905 West Blvd North, Elkhart. IN 46514 .............. 219-293-7511 
t CTS Corporation, Microelectronics Div" 1201 Cumberland Ave., W. Lafayette, IN 47906 

............ ,. ... .. . ..•.. . .. .. . . . . . . . . .. . .. . ••. . . . . •.. .. . . . . .•. . . .. . . .. 317-463-2565 
t Daden Associates, 23011 Mou~on Pkwy, Sla A 12, Laguna Hills, CA 92653 

............................................................•.......... 714-77()-1522 
t Damon Electronics Div" 60 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 

Dante( 2991 N. Argyle Ava. Fresno, CA 93727 ......................... 209-292-1111 
§ De Coursey Engineering Laboratory, 11826 W. Jefferson, Culver City, CA 90230 

....................................................................... 213-EX7-9666 
t Dietz Design, Inc, 100 Electronics Pkwv" Be~on, MO 64012 ............ 816-331-4911 

Donlech, Inc" 700 Airport Blvd., Doylestown, PA 16901 .................. 215-346-5010 
§ Dynamics, Div. of Waugh Controls Corp., 9001 Fullbright Ave" Chatsworth, CA 91311 

....................................................................... 816-996-8281 
Ealing Electro-Oplics, New Englander Industrial Park, Hollisto~ MA 01746 

...................................................... 617-429-8370;1-8()(}'343-4912 
Electrocom Industries, 1105 N.lronwood Dr" S. Bend, IN 46615 ......... 219-232-2743 
Electro-Mechanics Co., Box 1546, Austin, TX 78767 .................... 512-635-4664 

§ Electro-Metrics, Penril Corp., 100 Church St, Amsterdam, NY 12010 .... 516-643-2600 
t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ·07511 ,........ 201-942-2222 
t EWC,Inc., 725 Federal Ave., Kenilworth, NJ 07033 ....... 201-245-3200;8()(}'526-4048 
t Ferretec Inc., 544 Gibra~er Dr, Milpitas, CA 95035-6315 ................ 406-263-1216 
t Filtron Co" Inc" Sub. of ARX Inc., 146-E Sweet Hollow Rd., Old Bethpage, NY 11604 

...............•......•............•......•...............•..•..•...... 516-752-1144 

Filters, Bandpass-2700 
§t Fox Electronics, 5642 Corporation Circle, Ft Meyers, FL 33905 ......•.. 813-893-0099 

t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 . . . . . . . . . . . 212-386-1300 
Frequency Devices, Inc" 25 Locust St, Haverhill, MA 01630............. 617-374-0761 

tGenisco Technology Corp, Fitters Div" 18435 Susana Ad., Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

tHertz Fi~er, 3 Aerial Way, Syosset. NY 11791 ........................... 516-822-4770 
tHisonic,lnc., 249 N. Troost P.O. Box 1130, Olathe, KS66061 ........... 913-782-0012 

Hughes Aircrall Co., Microelctms. Sys. Div" 2601 Campus Dr" Irvine, CA 92715 
...................................................•.....•............. 714-752-3800 

t Hughes Microelectronics Circuits Divisio~ 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92656-8903 .............................................. 714-759-2952 

t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ......•..... 619-259-2600 
t International Sensor Systems, Inc" Aurora Industrial PI<, Box 345, Aurora, NE 68818 

· . . . . .. . . . . . . . . . .. . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . . ... 402-694-6111 
ITHACO, Inc" Meas. & ConIrollnstrs. Div" 735 W. Clinton St, P.O. Box 6437, ~haca, NY 

14651-6437 .......................................................... 607-272-7640 
t K&L Microwave, Inc., 406 Coles Circla Salisbury, MD 21601 ............ 301-746-2424 
t K & L Quartztek K & L Microwave, 20 S. 48th Ave., Phoenix, AZ B5043 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 602-272-7944 
t Kappa Networks, Inc, 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

1-8()(}'223-0603 
Krohn-HHe Corp" Avon Indl. Pi<., Bodwell St, Avon, MA 02322 . . . . . . . . . . . 506-580-1660 

t Libbey-Owens-Ford Co" Liberty Mirror Products, 851 Third Ave., Brackenridge, PA 15014 
....................................................................... 412·224-1800 

§t Linear Technology Corp" 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 408-432-1900 
t Lorch Electronics, SUb. of Vernitron Corp., 105 Cedar La, Englewood, NJ 07631 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 
MI A-COM Microwave Components, Inc., Sou1h Avenue, Burlington, MA 01803 

.........................................................•............. 617-272-3000 
tMagnetico Inc., 182 Morris Ave" Holtsville, NY 11742 ................... 516-654-1166 

Marconi Instruments, 3 Pearl Court, Allandale, NJ 07401 ................ 201-934-9050 
t McCoy Electronics Co" A Sub. of Oak Industries, 100 Watts St, P.O. Box B. Mt Holly 

Springs, PA 17065 ................................... ; ............... 717-486-3411 
tMel Tee, Div. Epsco, Inc., 411 Providence HWV" Westwood, MA 02090 .. 617-329-1508 
t Metropole Products Inc" P. O. Box 309, Stafford, VA 22554 .............. 703-859-2132; 

• 703-971-7082 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microphase, 567 Connecticut Ave, Norwalk, CT 06B56 ................. 203-866-8000 
§ Miciowave Development Laboratories, 10 Michigan Dr" Natick. MA 01760 

.....•................................................................. 617-655-0060 
§tMicrowave Finer Inc.. 6743 Kinne Sl. East Syracuse, NY 13057-0486 .... 315-437-3953; 

800-448-1666 
t MHec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA HeR 3X3 

· .. . . . . .. .... .. . .. . . . . . . . .. .. . . . . . . .. . . .. . .. .. . . .. .. .. .. .. .. .. .. .. . .... 514-694-6666 
§t Murata Erie North America, Inc., 2200 Lake Park Dr"'Smyma, GA 30080 

· . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . .. . . .. . . .. . . .. . .. .. . .. . .. .. . .. . . .. .. .... 404-436-1300 
§ Murala Manufacturing Co., Ltd., 26-1 ()-2-chome-Tenji~ Nagaoka-Kyo-Shi. Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
t Netcom, 3002 Commercial Ave., Northbrook.IL 60062 .................. 312-564-5100 
t Networks International Corporatio~ 13924 W. loath St, Lenexa. KS 66215 

.........•........................................................•.... 913-469-6494 
t North Hills Electronics, 1 Alexander PI" Glen Cove, NY 11542 .....•.... 516-671-5700 
t OPT Industries Inc" 300 Red School La, Phillipsburg, NJ 06665 ...•.... 201-454-2600 
t Piazo Technology Inc, 2525 Shader Rd., Orlando, FL 32804 ....•....... 407-296-2000 
t Polyphase Instrument, 175 Commerce Dr" Ft Washington, PA 19034 ... 215-643-6950 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 .. . . . . . .. 914-939-8900 
t Reactel. Inc" 687-D Lofstrand La. Rockville, MD 20850 ..•..•........... 301-279-5535 
t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North St, Carlisle, PA 

17013 ................................................................ 717-246-5929 
tRFI Corporation, 100 E Pine Aire Dr" Bay Shore, NY 11706 ............ 516-231-6400 
t RF Monolilhics, Inc., 4441 Sigma Rd., Dallas, TX 75244 ...........•..... 214-233-2903 

Sentry Manufacturing Crystal Park, Chickasha, OK 73018 .............. 405-224-6780 
§t Sinclair Radio Laboratories Ltd., 85 Mary St, Aurora, ONT" CANADA L4G 3G9 

....................................................................... 416-727-0165 
Sokol Crystal Products, Inc., 121 Water St, Mineral Point. WI 53565 ..... 606-987-3363 

§tSoshin Electric Co., Ltd., No. 16-18, 1-Chome Nakamagome, Ota-Ku, Tokyo, JAPAN 
.. . . . . .•.. . . .... . . . . .. . .. ... . .. .. ... . . .. . ..•. .. .. .. .. . . . . .. . . .. .. . .•. .. (03) 775-2111 

§Spectra Sonics, 3750 Airport Rd., Ogden, UT 84405 ................... ,. 601-392-7531 
Sprague Electric Company, AL-MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 

92154-3463 ......•.....•.........•......•................. " ... .. . . .. 619-575-9353 
t Sterling Transformer Corp" 510 Driggs Ave, Brooklyn, NY 11211....... 716-782-4200 

§tSystron-Donner Microwave Div" 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 816-786-1760 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 
415-966-2211 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 

t Telonic/Berkeley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach, CA 92652 
..•.....•............................•................................. 714-494-9401 

§ Toko America, Inc., 1250 Feehanville Dr., Mt Prospect,. IL 60056 ........ 312-297'{)o70 
tTorotron Corp" 519 South Fifth Ave., Mt Vemo~ NY 10550 ............. 914-664-2050 
t Vanguard Electronics Co" 1480 W. 178th St, Gardena. CA 90248 . . . . . .. 213-323-4100 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Alto, CA 94303 
· . . . .. . .. . .. . .. . . . . . . .. .. . .. . . .. .. .. . . . . . . .. . . . . . .. .. . . .. . . .. . . . .. .. . .. 415-493-4000 

Vernijron Piezoelectric Div" 232 Forbes Rd., Bedford, OH 44146-5478 .. 216-232-8600 
tVibration Instruments Co., 1614 Orangethorpe Way, Anaheim, CA 92801 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . • . . . . . . . • . . . . . . • . .. 714-679-6085 
t Wavecont Sub. of Loral Corp., 9036 Winnetka Ave., Northridge, CA 91324 

....................•..............•...•..•...............•.....•.•.•.. 818-882-3010 

Filters, Bandpass-2700 
Allen Avionics, Inc., 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 

• • • • • • • • • • • • • • • • • • • • • • . • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A.1496,1635 
§t Anderaen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242'{)761 

••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1638 
A. P. Clrcu", 256 Uncoln Ave., Brooklyn, NY 11208, 212-737-1348 •••••• A.1637 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Filters, Bandpass .. 2700 (Cont'd) 
Ceddell-Bums Mfg., 258 E.. 2nd 81, Mineola, NY 11501"3508, 516"74~2310 

••••• ; •••••••••••••••• , •• ;....... ........................... A'1206-1209 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407,201-797-9655 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1638 
t ComSlron Corp., 10 Hub Dr., Melville, NY 11747, 51~7~1100 ••••••••• A'1639. 

Datel, InC., 11 cabot Blvd., Mansfield, MA 02048, 617-339-3000 ••••• ; •••. 001159 
t Eagle, P.O. Box 911, Fallbrook, CA 92028,619-728-6000 ••••••••••••••• A'1647 
t Electronic Praclslon Componenta Corporation, 11 W. Sandford Blvd., ML Vernon, 

NY '10550, 914-664-2333 .......................................... A'1652 
Elpac Components, Elpac: ElectronlcS,lnc., 3131 S. Standard Ave., Santa Ana, CA 

92705,714-979-4440 ............ ; ................... "'"'''' A'1082-1083 
t ESC Electronics Corp., 534 Bergen Blvd., PaHaades Pk., NJ 07650, 201-94NI400 

................................................ :' ............ A'1558,1653 
t Flltron Co., Inc., Sub. 01 ARX Inc., 148-E Sweet Hollow Rd., Old Bethpage, NY 

'11804, 51~752-1144 ............................................. A'1659 
Frequency Davlces, Inc., 25 Locust 81, Havemlll, MA 01830, 617-374.(1761 

•••••••••••••••••••••••••••••••••••• ,........................ A'1660-1661 
t Frequency EIectronIca,Inc., 55 Charlea Undbargh Blvd., MItchel Field, NY 11553, 

51~794-4500 .................................................... A'1398 
t'Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377, 

718-424-7500 .................................................... A'1400 
t KR EIectronIca, Inc., 91 Avenel 81, Avenel, NJ 07001, 201-636-1900 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • •• A'1666-166'1" 
Matthey ElectronIcS, Television Equipment Associates, Box 393, Soull'l Salem, NY 

10590, 914-763-a693 ................ .... .. .. .. • • .. .. .. .. • • • . • . ... A'1670 
t MCCoy Electronics Co., A Sub. 01 Oak lndu8lrlea, 100 Watts 81; P.O. Box B, ML 

Holly Springs, PA 17065, 717~3411 •••••••••.•••••••••••••• A'1409,1411 
t Mlcroaonicslnc., 60 Wintar 81, Weymouth, MA 02166, 617-337-4200 ••.• A'1425 

Mini-Circuits Lab., 2625 E. 1411'1 81, P.O. Box 350166, Brooklyn, NY 11235.(1003, 
718-934-4500 .................................................... A'1775 

NEC ElectroniCS, Inc., 401 Ellis SIreet, Mountain View, CA 94039-7241, 
415-960-6000 •••••••••••••••••••••••••••••••••••••••••••••••••••• B'1174 

t Plconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A'1679 
t Polyphase Instrument, 175 Commerce Dr., Fl Washington, PA 19034, 

215-643-6950 .................................................... A'2351 
Pracislon Filters, 240 CheRy St, Ithaca, NY 11/150, 607-277-3550 

.. • .. .. .. • .. .. .. • .. • .. • • • .... • .. .. .. .. • • .. .. .. • ... A'1660-1681,1664,1686 
t Sawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 40.7-886-8860 ••• A'1463 

Tokln America, Inc., 155 NicIIolson Ln., 95134, CA 95131, 408-432-8020 •••••• 
A'1700 

§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect .. IL 60056, 312-297-0070 
•••••••••••••••••••••••.•••••••••••••••••.••••••••••••••••••••••• A'1701 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 
213-478-8224 ...................................... :... A'170~1707,1710 

§t Tusonix, Inc., 7741 N. Business Park DriVe, P. O. Box 37144, Tucson, AZ 
85740-7144, 602-744.(1400 ........................................ A'1714 

§t Unitad Transformer CorporatIon, Sub. 01 OPT Industries, 300 Red Se/lool Lane, 
Phillipsburg, NJ 08885, 201-454-2600.............................. A'1479 

t Vernitron Piezoelectric DIY., 232 Forbes Rd., Bedford, OH 4414~78, 
21~232-3600 ••••••••••••••.••••••••••.•••••••••••••••••••••••••• A'1487 

Western Multiplex Corp., 1320 Bayport Avenue, San carlos, CA 94070, 
415-592-3832 ••••••••••.••••••••••••••••••••••••••••••••••••••••• A'1715 

t Advanced FiRer Devices, Inc., 6241 Yarrow Dr, Sle. 0, Carlsbad, CA 92009 
........................................................................ 619-438-2074 

t Aeroflex Laboratories, Inc, Microelectronics Div., 35 S. Service Rd., Plainview, NY 11803 
· ......• ; . . . . . . . . . . . . • . . . . . . . . . . . . . . • • . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . 51 ~694-6700 

t Airtron, Litton Industries, Inc, 200 E Hanover Ave.. Morris Plains, NJ 07950 
........................................... ' ............................ 201-539-5500 

t Alpha Co"""nenIs, 1106 E Simpson Rd., Mechanicsburg, PA 17055 ... 717-697-8595 
Alpha Inds., Inc, 20 Sylvan Rd., Woburn, MA 01801 ..................... 617·935-5150 

t Antenna Specialists, The Allen Group, 30500 Bruce Industrial Pkwy, Cleveland, OH 
44139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 21 ~349-8400 

tAPPUed Research. Inc, 111 New South Rei, Hicksville, NY 11802 •...... 51~938-9700 
Aptek Technologies, Inc., Aptek Microsystems, 700 N. W. 12th Ave. Deerfield Beach, FL 

33442 ................................................................ 305-421-8450 
t ArIa Inc., 15 Harold CL Bay Shore, NY 11706 . . . . . . . . . . . . . . . . . • . . . . . . . .. . 51~231-8400 

ATV Research, Inc., 1301 Broadway, Dakota City, NE 68731 ............ 402-987-3771 
t Axel EIctms., General Signal Corp., 134-20 Jamaica Ave.. Jamaica, NY 11418 

· . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . 718-291-3900 
§t Aydin Radar & .EW Division, Div. 01 Aydin CorPoration, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ................................................ 408-629-1100 
t Beckman Industrial Corp., Subsidiary 01 Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635 .................................................. 714-447-2700 
tOO Electronics, 30 Soulh Sl, Mt Vernon, NY 10550 .................... 914-664-5591 
t Bird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2794 •... 21 ~2~ 1200 
t Blackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

....................................................................... 608-752-8701 
t Bluel & Kjaer Insirs. Inc, 185 Forest St, Marlboro, MA 01752-3093 ..... 617-481-7000 
§Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .................. 602-74~1111 

CsptorCorp., 5040 S. County Ad. (25A), Tipp City, OH 45371 .•......... 513-667-8484 
Cir-Q-TeI, Inc, 6600-04 Virginia Manor Rd., Beltsville, MD 20805 ........ 301-946-1800 

tCirtech,EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ., ...•.. 913-661-2801 
'. t Coast Coli Co, Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

........................................................................ 213-936-6188 
Coaxisl Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... 1-8C1O-COAXIAL 

tCoiI-Q Corp., 340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
t Conolog Corp, 5. Columbia Ad., Somerville, NJ 08876 ................. " 201-722-8081 

Continel1lal Electronics, Division 01 Varian Associates, Inc., P.O. Box 270879, Dallas, TX 
75227 ................................................................ 214-381-7161 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 51~5-3640 
Comel~Dubilier EIctms., Wayne Interchange, Plaza I, Wayne, NJ 07470 

....................................................................... 201-256-2000 
. CTS Corpcration, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
CTS Corp., Frequency Control Div, (Formerly Knights Div.~ 400 Relmam Ave, 

Sandwich, IL60548 .................................................. 81.?-7~8411 

PRODUCT INDEX & DIRECTORY 
t CTS Corporation, Microelectronics ON, 1201 CUmberland Ave.. W. L8tayette, IN 47906 

..•....•......... , .••••.........•.......•.•.........•...........•....•.. 317463-2565 
Curlis Industries, 7400 W. Douglas Ave, P.O. Box 18699, Milwaukee, WI 53218-0699 

, ............................................................. : .......... 414-535-1500 
t Daden Associales, 23011 Moonon Pkwy, SI .. A 12, Laguna Hills, CA 92653 

.. ..................................................................... 714-770'1522 
tDamon Electronics Div, 80 Wil$on Way, Westwood, MA 02090 .•....... 617-329-2460 
Dante~ 2991 N. Argyle Ave.. Fresno, CA 93727 ......................... .209-292-1111 

§ De Coursey Engineering Laboratory, 11828 W. Jefferson, Culver City'CA 90230 
........... " .......................................................... 213-EX7-9668 

t Dietz Design, Inc., 100 Electronics Pkwy, Befton, MO 64012 ...•.••..•.. 81 ~1-4911 
§Dyrna Engineering, Box 1535,.Los Lunas, NM 87,031 ......•...•........ 505-865-6700 
§ Dynamics, Div. 01 Waugh Controls Corp., 9001 Fullbright Ave.. Chatsworth, CA 91311 

....................................................................... 81&-~8281 
t Eaton Corporation, Microwave Products DivisiOn, 785 Palomar Ave.. SunnyVale, CA 

94086 .•. . . . . • . . . • . . . . . • . . • . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . .. 408-73(}-641 0 
Electrocom Industries, 1105 N.lronwood Dr. S. Bend, IN 46615 ........ ' 219-232·2743 

t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ••....... 201-942-2222 
§ Ercona, 101 Main/Patchogue Rd.,PorI Jefferson Sta, NY 11776. .. • .. .. 51 ~1-5500 

EWC,Inc., 725 Federal Ave.. Kenilworth,NJ 07033 ....... 201-245-3200;800-526-4048 
§t Fox Electronics 5842 Corporalion Circle, Fl Meyers, FL 33905 ....•.... 813-693-0099 

t Freed Transformer, 1718 Weirfield Sl, Ridgewood, NY 11385 •. . . . . . . . .. 212-386-1300 
§Furrnan Sound, Inc.. 30 Rich St, Greenbrae, CA 94904 ......... ; ........ 415-927-1225 

General Microwave Corporation, 5500 New Horizons Blvd., Amityville. NY 11701 
•...........•.........................................•................ 518-226-8900 

t Genisco Technology Corp., FiRelS Div, 18435 Susana Ad., Rancho Dominguez, CA' 
90221 ................................................................ 213-5374750 

GTE Producls Corp., 2401 Reach Rd., Williamsport, PA 17701 ..... ,.... 717-326-6591 
tHertz Finer, 3 Aerial Way, Syosset, NY 11791 ........................... 51~822-4770 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cup8!1Ino, CA 95014 
.............................................................. :.: .. Call local SIs. Off. 

t Hisonic, Inc., 249 N. Troost. P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
Hughes Aircraft Co., Microelclms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

...........................•.....................•..................... 714-752-3800 
t Hughes Microelectronics Circuits Division, 500 Superior Ave, P.O. Box H, Newport 

Beach, CA 92658-8903 .............................................. 714-759-2952 
Hycomp, Inc, 165 Cedar Hill St, Marlborough, MA 01752 ............•.. 617-485-6300 

t Infrared Industries, Inc., 12151 Research Parkway, Orlando, FL 32826 . .. 305-282-7700 
t Integrated Microwave, 3422 Tripp Ct, San Diego. CA 92121 ......•..... 619-259-2600 
t International Sensor Systems, Inc, Aurora Industrial PIt, Box 345, Aurora, NE 88818 

· .................................................................... :. 402-694·6111 
ITHACO, Inc, Meas. & Controllnstrs. Div, 735 W. Clinton St, P.O. Box 6437. nhsca, NY 

14851-6437 .................................................. : ....... 607-272-7640 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ..........•. 301·749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave, Phoenix, AZ 85043 ' 

· . . • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . • . . . . . . . . . . . . . . . . . . • . . .. 602-272-7944 
t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-3~9400; 

1-800-223-0603 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................................ 201-387-8100 
Krohn-Hile Corp, Avon Indl. PI<., Bodwell St, Avon, MA 02322........... 508-58()-1660 

t LarI< Engineering Co, Baier & Baier Inc, 26401 Calle Rolando, San Juan Capistrano, CA 
92675 ................................................................ 714-240-1233 

Lectronic Research Labs., Inc_ 1423 Ferry Ave, camden, NJ 08104 ..... 609-5414200 
t Leigh Instruments Ltd, Co"""nents Division, 141 Bond Ave.. Don Mills, ON, CANADA 

M3B 1M2 ............................................................ 41~7-8531 
t Libbey-Owens-Ford Co., Liberty Mirror Products, 851 Third Ave.. Brackenridge, PA 15014 

....................................................................... 412-224-1800 
§t Linear Technology Corp, 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 408-432-1900 

tLorch ElectroniCs, SUb. 01 Vernilron Corp., 105 Cedar La, Englewood, NJ 07631 
· ...•.... .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . 201-569-8282 

MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 .•...•..... 617-272-3000 
M/ A-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

.• .. . . . ... . .• . . . .•. . .. . . . . .. . . . . .•. . .. . .. . .. ... . . .. . . . . . .. . . . . .. .. . .. .. 617-272-3000 
tMagn9lico Inc., 182 Morris Ave, Honsville, NY 11742 ................... 516-654-1166 
tMeI Tec, DiY. Epsco, Inc, 411 ProvidenceHwy, Westwood, MA 02090 .. 617-329-1508 
t Metropole Products Inc., P. O. Box 309, StaIIord, VA ,22554 ....•......... 703-659-2132; 

703-971-7082 
§t MicrcrCoax Components, Inc., a UTI Company. Box E, Collegeville, PA 19426 

• . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 215-489-3700 
tMicrolab/FXR, 10 Microlab Ad., Livingston, NJ 07039 ................... 201-992-7700 
t Micronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microphase, 587 Connecticut Ave.. Norwalk, CT 06856 .... .•. . . . . . . . . . •. 203-866-8000 
§ Microwave Developmem Laboratories, 10 Michigan Dr, Natick, MA 01760 

.......... ;... . . . . .. . . . . .. .... .. . . . . .. ... .. . .. . .. .. .... . .. . ... .. .... . .. 617-355-0060 
§tMicrowave Fi~er Inc, 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 

8C1O-448-1666 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

............................ ;.......................................... 514-694-6666 
t MoIInor Producls Co., Inc, 502 Via Del Monte. Oceanside, CA 92054 ... 619-433-4510 

Motorola Ceramic Products, Components Division, 4800 Alameda Blvd N.E., 
Albuquerque, NM 87113 ............................................. 505-822-3801 

Mu-Dei Electronics, Inc, 2426 Linden Lane, Silver Spring, MD 2091()-1288 
........•..........................•..•.........•...............•....•• 301-587-6087 

§t Murata Erie North AmerIca, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 
.. .. . .. .. .... . .. . . .. .. . .. . .. . . • .. .. . .. . .. .. .. . .. . . . . .. . .. . .. . .. . .. . .. . .. 404-43~1300 

§ Murata Manufacturing Co, Ltd., 26-1 ()-2-chorne-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

tNetcom, 3002 Commercial Ave, Northbrook, IL 6OOB2 .................. 312-564-5100 
t Networks International Corpcration, 13924 W. 108th St, Lenexa, KS 66215 

....................................................................... 913-469-6494 
tNorih Hills Electronics 1 Alexander P~ Glen Cove, NY 11542 .......•.. 516-671-5700 

Deco Corp., 4807 S.E International Way, Milwaukie, OR 97222 ...••.... 503-659-7932 
t OPT Industries Inc, 300 Red School Le., Phillipsburg, NJ 08865 ..•..•.. 201-454-2600 
§ PeA Electronics, 16799 Sci1oenbom St, Sepulveda, CA 111343 •..•....• 818-892-0761 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804 •..•..•..... 407-~2ooo 

§-Product SOld through distributors t-Product meets. MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
tPolara Engi..-ing Inc., 4115 W. Artesia Ave., Fullerton, CA 92633 ...... 714-521-0900 
t Premier Microwave, 35 New Broad St. Port Chester, NY 10573 ......... 914-939-8900 
t Reacte~ Inc., 687-0 Lolslrand La. RockVille, MD 20850 ................• 301 -279-5535 
t Reeves--Hoffman Div, Dynamics Corporation of America. 400 W. North Sl, carlisle, PA 

17013 ................................................................ 717-243-5929 
Resdel Engrg. Corp. Resdel Iods., 300 E Live Oak Ave., Arcadia, CA 91006 

.......................................................... 213-684-2600 
tRFI Corporation, 100 E Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 

RLC ElectroniCS Inc., 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
tRockweli Finer Products, 2990 Airway Ave, Costa Mesa. CA 92626 ..... 714-641-5311 
t Sage Laboralories,lnc, 11 Huron Dr, Nalick, MA 01760 ................ 617-653-0844 

Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 
NH 03106-8500 ................................•..................... 603-645-5548 

t Sanders ASSOCiates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 603-645-6000 Ext 4299 

§ Seiko Instruments U.S.A., Inc, 2990 W. Lomila Blvd, Torrance, CA 90505 
....................................................................... 213-517-7770 

Sentry Manufacturing. Crystal Park, Chickasha, OK 73018 ...... 405-224-6780 
SFE Technologies, 1501 1st Sl, San Fernando, CA 91340 .............. 816-365-9411 

§ Shure Bros. 222 Hartrey Ave., Evanston, IL 60202-3696 ................ 312-666-2200 
Signatron, A Unit of Sundstrand Corp, 110 Hartwell Ave, Lexington, MA 02173 

· . . . . . . . . . . . . .. ...........................•........................... 617-861-1500 
§t Sinclair Radio Laboratories LId., 85 Mary St. Aurora, ONT, CANADA L4G 3G9 

............................ . ........................................ 416-727-0165 
Sokol Crystal Products, Inc, 121 Water Sl, Mineral Poin~ WI 53565 ..... 606-987-3363 
Solar Electronics Co, A T. Parker, Inc., 901 N. Highland. Hollywood CA 90038 

· .......................... " ......................................... 213-462-Q806 
§tSoshin Electric Co, LId., No. 18-18, l-Ghome Nakamagome, Ota-Ku, Tokyo, JAPAN 

· . . . . .. . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. (03) 775-2111 
§Spectra Sonics 3750 Airport Rd., Ogden, liT 84405 ..................... 801-392-7531 

Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 
92154-3483 ............................................... " ., . .. . . .. 619-575-9353 

t Stanford APPlied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95054 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-988-0700 

tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

.................................................................... 818-786-1760 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ..... . 

415-968-2211 
TelE>-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

§ Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 .... 914-763-8893 
t Telonic/Berkeley, Berkeley Inds. Inc., P.O. Box 277, laguna Beach, CA 92652 

....................................................................... 714-494-9401 
§ Texscan Instruments, Texscan Corporation, 3169 N. Shadeland. Indianapolis, IN 46226 

....................................................................... 317-545-4196 
Til-Tek Limited. 500 Van Buren St, P.O. Box 550, Kemptville, Ontario, CANADA KOG lJO 

.......................................................•............... 613-258-5928 
tTorolron Corp, 519 South Fifth Ave, Mt Vernon. NY 10550 ............. 914-664-2050 

Tucker Electronics Box 461966, Garland. TX 75046 ..... 214-348-8800;800-527-4642 
Universal Ad-Yu/D-F Corp, 2517 E Norwich Sl, Milwaukee, WI 53207 ................ . 

414-482-4100 
U.S. Inslr. Rentals, 2988 Campus Or., San Mateo, CA 94403 . . . . . . . . . . . .. 8OQ-824-2873 

tUTE Microwave, 3500 Sunset Ave, Asbury Park, NJ 07712 ............. 201-922-1009 
tVanguard Electronics Co, 1480 W. 178th Sl, Gardena, CA 90248 ....... 213-323-4100 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 

t Vibration Inslruments Co, 1614 Orangethorpe Way, Anaheim, CA 92801 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-87Q.6085 

Vistar Corp, 13740 McCormick Or, Tampa, FL 33626 ................... 813-855-6611 
tWatkins-Johnson Co., 3333 Hillview Ave., Palo Afio, CA 94304 .......... 415-493-4141 
tWavecorn. Sub. of Loral Corp., 9036 Winnetka Ave., Northridge, CA 91324 

· .. .. . . .. . .. . . . . .. . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . .. .. 818-882-3010 
Wavetak San Diego, Inc., 9045 Balboa Avenue, San Diego, CA 92123 . .. 619-279-2200 
Wide Band Engineering Co, Inc, Box 21652, Phoenix. AZ. 85036 .•...... 602-254-1570 

Filters, Bandpass, SAW (Surface Acoustic Wave)-2700 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-()761 

•••••.•.•...•.•••••••••••••••••••••••••••••.•••••••••••••. .• A-1497,l636 
t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 611-329-2460 

................................................................. A'1391 
GTE Products Corp., 2401 Reach Rd., Williamsport, PA 1nD1, 717-326-6591 

•••••.•••••••••••••••.•••••••••••.•••.•••••...••.••.•.••••••••.•• A-1401 
t Sawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 ••• A'1463 
t Dontech, Inc, 700 Airport BlVd., Doylestown, PA 18901 .................. 215-348-5010 
t K&L Microwave, Inc, 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 

§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 
92138-5542 . .. . . . . .. . . . . .. .. . . . . . . .. . .. ... . . . . .. . . .. . . . . . . ... . . . . . . .. 619-576-2600 

§t Linear Technology Corp, 1630 McCarthy Blvd., Milp~as. CA 95035 ..... 408-432-1900 
Matthey ElectroniCS Television Equipment Associates. Box 393, South Salem, NY 

10590 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 914-763-8893 
t McCoy Electronics Co, A Sub. of Oak Industries, 100 Watts St, P.O. Box B. Mt Holly 

Springs. PA 17065 ...............................................•... 717-486-3411 
tMel Tec, Div. Epsco,lnc, 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1506 
§ Murala Manufacturing Co, Ltd., 26-1 0-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951 -9111 
t Phonon Corporation, 7 Herman Drive, P.O. Box 549, Simsbury, CT 06070 

· . .. . . . . . .. . .. . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . •. . .. . .. . .. . . . . . .. . .•.. . . .. 203-651-()211 
t AF Monolithics, Inc, 4441 Sigma Rd., Dallas. TX 75244 ................ '. 214-233-2903 

RLC Electronics, Inc., 83 Radio Cir, Ml Kisco, NY 10548 ................ 914-241-1334 
Sanders ASSOCiates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 . .. ... . . . . . . . . .. . • . .. . . .. . .. . .. . .. . .. . .. .. .. . . . . . . .. .. 603-645-5548 
tSanders Associates,lnc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . 603-645-6000 Ext. 4299 
§ Toko America, Inc., 1250 Feehanville Or, Mt Prospect. IL 60056 ........ 312-297-0070 

Toyo Comm Equip. Co, Ltd., 20-4, Nishi-Shimbashi, 3-Chome Minalo-Ku, TOKYO, 
JAPAN 105 .......................•..................... 03-459-7320/03-459-7310 

Filters, Coaxial-2700 
t UCE, Inc, 35 Rockland Rd, Norwalk, CT 06854 ...... . . . . . . . . . . . . . . . . . .. 203-838-7509 
t Zen~h CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 

....................................................................... 312-391-7733 

Filters, Band Reject, Band Stop - See Filters, Band 
Elimination (Vol. A) 

Filters, Ceramic-2700 
§t AVX Corporation, Box 867, Myrtle Sch., SC 29577, 803-448-9411 A-l023 
§t Mursta Erie North America, Inc., 2200 Lake Park Dr., Smyma, GA 30080, 

404-436-1300 ••• _ .•.•••••..•••••.•••• _ . • • • • • • • • • • • • • . • • • • • • • • • • •. A'1431 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc., 99 Manis Ave., 

Springfield, NJ 07081, 201-376-6070 • _ • • . • • • • • • • • . • • . • . • • • . • • • • • • •• A'1438 
§t Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 •••.••.••• _ • . • • . • • .. • • • . • . . • •• A'1894 
§ TDK Corporation, Electronic Components & Material, 13-1, Nlhonbaahl, l-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••••••••••••.•••••• A'1698-1699 
§ Toko America, Inc., 1250 Feehanvllle Dr., ML Prospect" IL 60056, 312-297-0070 

................................................................. A'1701 
§t Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 

8574O-7144,602-744-()400 ••••••.•••.••••••••..•.••••.•••••.•••••• A'1714 
t US Microtek Components Corp., Division of Unltrode Corp., 11144 Penrose St., 

Sun Valley, CA 91352, 818-767-6nD ............................... A-11M 
t Vernitron Piezoelectric Div_, 232 Forbes Rd., Bedford, OH 44146-5478, 

216-232-8600 ..•.•..•.••.••.••••••••••••••••••••••••••••••••••••• A'1487 
A E G Corporation, Route 22-<Jrr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201 -231-8300 
t Assembly SpecialiSts, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 

Centre Engineering. 2820 E College Ave, State College, PA 16801 ..... 814-237-()321 
Curtis Industries, 7400 W. Douglas Ave., P.O. Box 18699, Milwaukee, WI 53218-0699 

· . . . . . . . . . . . . .. ....................................................... 414-535-1500 
Dai-Ichi Shoji 01 Amer, Inc, 150 Fifth Ave., Su~e 845, New York, NY 10011 

...................................................•................... 212-691-9050 
§ Electronic Resources Inc., 568 Weddell Dr, No. 8, Su"~!,,,ale, CA 94089 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 406-745-1420 
Genisco Technology Corp, Finers Div, 18435 Susana Ad., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
§t Hi-Q Crystals, Hybrids International Ltd., 311 N. Lindenwood Dr, Olathe, KS 66062 

...................................................... 913-764-4544 
§t Inductive Prods., Inc., 11733 Markon Dr, Garden Grove, CA 92641 ...... 714-891-2572 
§t Kyocera Northwes~ Electronic Components Group, P.D. Box 85542, San Diego, CA 

92138-5542 .......................................................... 619-576-2600 
§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chome, Kokuryo, Cholu-Gity, Tokyo, JAPAN. ... 489-5333 

Motorola Ceramic Products, Components Division, 4800 Alameda BlVd. N.E., 
Albuquerque, NM 87113 ............................................. 505-822-8801 

§ Murata Manufacturing Co., Ltd., 26-10-2-chom&-Tenjin. Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t Netcorn. 3002 Commercial Ave., Northbrook, IL 60062 ...........•...... 312-564-5100 
RFI Corporation, 100 E Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 

§tSFE Technologies. 1501 1st Sl, San Fernando, CA 91340 .............. 818-365-9411 
§tSpectrum Contro~ Inc, 2185 W. 8th St. Erie, PA 16505 ................. 814-455-0966 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................•.................. 617-339-8900 

Filters, Ceramic, Surface Mount-2700 
A.. P. Circuit, 256 Lincoln Ave., Brooklyn, NY 11208, 212-737-1348 •••••• Ao1837 
Oxley, Inc., 25 Business PI<. Dr., P.O_ Box 814, Branford, CT 06405,203-488-1033 

.•.••.••••..••••• _ ....................................... _ ••••••• A-1677 
§ Toko America, inc., 1250 Feehanvifle Dr., ML Prospect .. IL 60056, 312-297-0070 

............................. _ ••••••••••• _ .................. _.... A-1701 
Motorola Ceramic Products, Components Division, 4800 Alameda Blvd. N.E., 

Albuquerque, NM 87113 ............................................. 505-822-8801 
§ Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-436-1300 
§ Murata Manufacturing Co., Ltd., 26-"IO-2,"hom&-Tenjin, Nagaoka-KyO:"Sh~ Kyoto. JAPAN 

617 .................................................................. 075-951-9111 

Filters, Coaxial-2700 
Mini-Circuits Lab., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-()()Q3, 

718-934-4500 ........................... _........................ A-1775 
§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404~36-13OO •••••••••.•.••• _ •••••••••••••••••••••••••••••• ~ • • • •• A-1675 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A-1678 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 .................................................... A-1706 
Tusonix, Inc., 7741 N. Business Park Drive, P. O. Box 37144, Tucson; AZ 

8574O-7144,602-744-()400 ........................................ A-1714 
t Airtron, Litton Industries, Inc., 200 E Hanover Ave, Morris Plains, NJ 07950 

· . . . . .. . . . . . .. . .. . .. . . . . . . . . .. .. . . . . .. . . . . .. . .. . . .. .. . . .. . . .. . . .. . . .. .. 201-539-5500 
Alpha 1nds.,lnc., 20 Sylvan Rd., Wobum, MA 01801 ..................... 617-935-5150 

t Antenna Specialists, The Allen Group, 30500 Bruce Industrial Pkwy, Cleveland, OH 
44139 . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-349-8400 

t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 ....... :................... 516-231-8400 
Automatic Connector, Inc., 400 Moreland Ad., COmmack, NY 11725 ..... 516-543-5000 

§AVA Electronics Corporation, P.O. Box 184, 4000 Bridge St. Drexel HiI~ PA 19026 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-284-2500 

Axel Elctrn ... General Signal Corp, 134-20 Jamaica Ave., Jamaica. NY 11418 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 718-291 -3900 

t Bird Electronic Corp., 30303 Aurora Rd., Cleveland. OH 44139-2794 .... 216-248-1200 
Cir-Q-Tel, Inc., 660Q-04 Virginia Manor Ad., Bettsville, MD 20805 ....•... 301-946-1800 
Coaxial Dynamics 15210 Industrial Parkway, Cleveland, OH 44135 . . .. 1 -aoo-coAXIAL 

tDaden ASSOCiates, 23011 Mounan Pkwy, Sta AI2, Laguna Hills, CA 92653 
....................................................................... 714-770-1522 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . • . . . . . . . . . . . . . . . . . . . . . . . . . Call Local Sis. 011. 

t Inlegrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 619-259-2600 ' 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Filters,Coaxial .. 2700 (Cont'd) 
t K&l Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ....•..•.•.. 301-749-2424 

KDI Electronics, Inc., Engelmann & Pyrofilm DivisiOllS, 60 S, Jefferson Ad., Whippany, NJ 
07981 ..•...•.....•.•...............•..........•.....•... ;............ 201-887-8100 

t Lark Engineering Co., Baier & Baier Inc, 26401 Calle Rolando, San Juan Capistrano, CA 
92675 ..............••.... " ......•..•............•...... : .•......•. " 714-240-1233 

Lectronic Research Labs., Inc., 1423 Ferry Ava, Camden, NJ 08104..... 609-541-4200 
tLorch Electronics, Sub. 01 Vernitron Corp., 105 Cedar La, ~lewood, NJ 07631· 

· ..••..................•................................•.... ' ... , ... , . • 201-569-8282 
MACOM, Inc, 43 Second Ava, Bldg. 8, Burlington,MA 01803 ... ; ....... 617-272'3000 
MI A-coM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

....................................................................... 617-272-3000 
t Metropole PrOducts Inc., P. O. Box 309, Stafford, VA 22554 .............• 70~59-2132; 

7()3.971-7082 
MIcrO'Coax Con;,ponents, Inc; a lfT1 Company, Box E, CollegeVille, PA 19426 

· . . . .. . .. .. .. .. . . . . . . . .. . . • . .. .. . . . . . .. .. .. .. . .. .. . .. .. . . . .. .. .. . .. . . .. 215-489-3700 
t Mlcrolab/FXR, 10 Mlcrolab Rd., Livingston, NJ 07039 . . . . . . . . . . . . . . . . . .. 201-992-7700 
tMicrophase, 587 Connecticut Ava, Norwalk, CT 06856 ................. 203-666-6000 
§Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

.......................•..............................•................ 617~5-0060 
§t Microwave Fitter Inc., 6743 Kinne Sl, East Syracuse, NY 13057-0488 .... 315-437-3953; 

800-448-1666 
t MHec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

......•...............•................•.•...............• : ............ 514~~6 
Motorola Ceramic Products, Components Division, 4800 Alameda Blvd. N.E., 

Albuquerque, NM 87113 ............................................. 505-622-8801 
t NSIda Microwave Corp., Subsidiary of Loral Corp, 435 Moreland Rd., Hauppauge, NY 

iI788 ................................................................ 516-231-1700 
tNorth Hills Electronics, 1 Alexander PI., Glen Cove, NY 1154~ .......•.. 516-671-5700 
t Premier Microwave, 35 NeW Broad St, Port Chaster, NY 10573 ......... 914-939-9900 
t Reacte~ Inc, 687-0 Lofstrand La, Rockville, MD 20650 .•............... 301-279-5535 

RFI Corporation, 100 E. PineAire Dr, Bay Shore, NY 11706 ............ 516-231~00 

t Sage Laboralories, Inc., 11 Huron Dr, Natick, MA 01760 ................ 617~53~644 

§ Sealectro-BICC Electronics, 40 Lindeman Dr, Trumbull, CT 06611 ...... 2()3.372-4118 
SFETechnologies, 15011st St, San FernandO, CA 91340 .............. 818-365-9411 

§t Sinclair Radio Laboratories Ltd., 85 Mary St, Aurora, ONT, CANADA L4G 3G9 
....................................................................... 416-727~165 

§Spectrum Conlrol, Inc., 2185 W. 81h St, Erie, PA 16505 ................. 814-455-0966 
§t Systron-Donner Microwave Div, 14644 Oxnard St, Van Nuys, CA 91409 

............ : .......................................................... 818-786-1760 
Teledyne Microwave, 1290 Terra Bella Ave, Mountain View, CA 94043 ................ . 

415-968-2211 
t Telonic/Berkeley, Berkeley Inds Inc, P.O. Box 277, Laguna Beach, CA 92652 

.....................................................•........•........ 714-494-9401 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

........................................................... , .. , ........ 317-545-4196 
tTransco Products, Inc, 1001 Flynn Rd., Camarillo, CA 93011-6003 ...... 805-987-8007 

U.S. Inslr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 . . . . . . ... . . .. 800-824-2873 
t UTE Microwave, 3500 Sunset Ava, Asbury Park, NJ 07712 ......•...... 201-922-1009 
t Vsnguard Electronics Co, 1480 W. 178th St, Gardena, CA 90248 . . . . . . • 213-323-4100 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Me, CA 94303 
....................................................................... 415-493-4000 

Veeco Instruments Inc., Terminal Dr, Plainview, NY 11803 .............. 516-349-8300 
t Wavecom, Sub. 01 Lorai Corp., 9036 Winnetka Ave., Northridge, CA 91324 

....................................................................... 818-882-3010 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8632 

Filters, Color, Panel Light - Also see Lenses, Readout & 
Display; Lenses, Filters, Windows, Infrared-2460 -
See Vol. B 

Filters, Comb-2700 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-94700400 

, ••• , ••• , •• , , • , •••• , •• , , , ••• , ••••••• , , • , ••• , •••• , ••• , •• , • , •••• , " A'1558 
Frequency Devices, Inc" 25l,ocust St, Haverhill, MA 01830, 617-37400761 . 

• ...................... , ........ , .. .. • .... .. . .. • • • • • • • .. .. . •• A'1660-1661 
t Frequency Selective Networks, 69-20 .Garfield Ave" Woodside, NY 11377, 

718-424-7500 ..... " ............... ,., ..................... ,...... A'I400 
t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 ••• ' A'1666 
t Mlcrosonlcs Inc., 60 Winter St, Weymouth, MA 02188, 617-337-4200 ••• , A'1425 

TTE, Incorporated, 11652 W. Olympic Blvd., Los AR9\'ieS, CA 90064. 
213-478-8224 .•• , ••••••• , •• ,', •• ,., •••• , •••• ,., ••••• , •••• ,.,...... A'170B 

Advanced Fitter Devices, Inc., 6241 Yarrow Dr, Ste. 0, Carlsbad, CA 92009 
· . . . .. . .. .. .. . . .. . . .. . . .. . . .. .. . .. . .. . . . . .. .. .. . . . . .. . . . .. . . . .. .. .. . . .. 619-438-2074 

t Alpha Components, 1106 E.Simpson Rd., Mechanicsbufg, PA 17055 ... 717-697-8595 
t Applied Research, Inc., 111 New South Ad., Hicksville, NY 11802 ....•.. 516-938-9700 
t Ana Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 
t Artronic Instrument Co., Inc., 9 Division St, SiQney, NY 13638 ... ;....... 607-563-6444 
t Axel Elctms., General Signal Corp., 134-2O,Jamaica Ava, Jamaica, NY 11418 

· .................................... , .... " " .,. .. . .. . .. •. .. . . ..•. . ... 718-291-3900 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .....••..........•.. 91~84-5591 

tBlackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 91g,Janesville, WI 53545 
....................................................................... 608-752-8701 

Clr-Q-TeI, Inc., 6600-04 Virginia Manor Rd., Bellsville, MD 20805 ........ 301-946-1800 
tCirtech, EG & G, 15237 Cherry SL, Shawnee Mission, KS 66223 ........ 913-881-2801 
t Damon ElecIlonics Div, 80 Wilson Way, Westwood, MA 02090 ....•..•. 617-329-2460 

De Coursey Engineering Laboratory, 11828 W. Jefferson, Culver cny, CA 90230 
•........ '" .••..........••.•..•.........•.•....•....•...•.........•... 213-EX7-9668 

Electrocorn Industries, 1105 N. IronwoOd Dr, S. Bend, IN 48615......... 219-232-2743 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 

10550 .. . . . . • . . . . . • . . . . . . . • . • • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . .. 91 ~64-2333 
t Frequency Electronics, Inc., 55 Charles Lindbergh Blvd., MHchel Field, NY 11553 

.•...........•.........•....•......•......•.........•.....•......•....• 516-794-4500 
t Hertz Fitter, 3 Aerial Way, Syosset, NY 11791 ........................... 516-822-4770 
tHisonic, Inc, 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ........... 913-78~12 

PRODUCT INDEX· & DIRECTORY 
t Hughes Microelectronics Circulls Division, 500 Superior Ava, P.O. Box H, Newport 

Beach, CA92658-8903 ... .... ... . .. . . . . .. . .. . .. .. .. .... . .. . . • .. .. . .. . 714-759-2952 
tlntegrated Microwave, 3422 Tripp Ct, San DIego, CA 92121 ..••........ 619-259-2600 
t K&L Microwave, Inc., 408 Coles Circle, Sellsbury, MD 2180t ...... .. .... 301-749-2424 
t K & L Quartztek, K & L Microwave,' 20 S. 48th Ave. Phoenix, I\Z. 85043 

· ..•........•.. : ........•....•...........•.............•...•.•.•..... " 602-272-7944 
KDI Electronics, Inc. Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 ................................................................ 201~7-81oo 
t Lark Engineering Co., Baier & Baier Inc., 26401 Calle Rolando, San Juan Capistrano, CA 

92675 ................................................................ 714-240-1233 
tLorch Electronics, Sub. 01 Vernitron Corp., 105 Cedar La, Englewood, NJ 07631 

· ........................................ ; . .. . . . .. . .... . .. . .. .. .. . .. ... 201-569-8282 
McCoy ElectroniCs Co, A Sub. 01 Oak Irldustries, 100 Watts St, P.O. Box B, Mt Holly 

Springs, PA 17065 ................................................... 717-466'3411 
t Mlcrolab/FXR, 10 Mlcrolab Rd., Livingston, NJ 07039 . . . . . .• . • . . . . . . • . . . 201-992-7700 
t Mlcrophase, 587 Connecticut Ava, Norwalk, CT 06856 .......•.....•... 2()3.666-8600 

Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 
....................................................................... 617~55-0060 

North Hills Electronics, 1 Alexander PI, Glen Cove, NY .11542 ....... ;.. 516-671-5700 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617~9-7501 

Precision FiHers, 240 Cherry St, fthaca, NY 14850 , ...........•..... :... 607-277-3550 
t Reacte~ Inc., 687-0 Lolstrand La, Rockville, MD 20650 .;............... 301-279-5535 
t Reeves-Hoffman Div., Dynamics Corporation 01 America, 400 W. North St, Carlisle, PA 

17013 ................................................................ 717-243-5929 
RFI Corporation, 100 E. Pine Aire Dr. Bay Shore, NY 11706 •........... 516-231-8400 

t Rockwell Fitter PrOducts, 2990 Airway Ave, Costa Mesa, CA 92626..... 714-641-5311 
§ Sinclair Radio Laboralones Lid., 85 Mary St,.Aurora, ONT, CANADA L4G 3G9 

....................................................................... 416-727~165 
Sokol Crystal PrOducts, Inc, 121 Water Sl, Mineral Point WI 53565 ..... 608-987-3363 

§t Syslron-Donner Microwave Div.; 14644 Oxnard Sl, Van Nuys, CA 91409 
....................................................................... 818-786-1760 

Teledyne Microwave, 1290 Terra Bella Ava, Mountain View, CA 94043 ................ . 
415-968-2211 

tTelonic/Berkeley, Berkeley Inds. Inc, p.o. Box 277, Laguna Beach, CA 92652 
...................................•..•..... , . '., . . . . . . . . . . . .. . . .. . . . .. 714-494-9401 

t T orolron Corp., 519 South Fif1h Ave, Mt Vernon, NY 10550 . . • . . . . . . . . .. 91 ~84-2050 

Filters, Continuously Variable-2700 
A. P. Circuit, 256 Wncoln Ave., Brooklyn, NY 11208, 212-737-1348 •••••. A.1U7 
Datel, Inc., 11 Cabot Blvd., Mansfield; MA 02048,617-339-3000 •••• _.,.. 0<1159 

t Eagle, P.O. Box 911, Fallbrook, CA 92028,619-728-6000 , ••••• , •• , •••• , A-1647 
ESC Electronics Corp., 534 Bergen Blvd., PaUsadas Pk., NJ 07650, 201~7-0400 

............................. , ................... " ..... ,." •. , .. A'1558 
Frequency Devices, Inc., 25 Locuat St, Haverhill, MA 01830, 617-37400781 

.. , •. , •• ,. ................ " ... , , • , " ............ " .... , •• " A'I660-1661 
Precision Filters, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 

, ....... , ........... ,., ......... , ......... "., ... , A'1680-1661,1684,1666 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 ...... , .............. , ........ , ................... ,. A'1706 
t Axel Elctrns., General Signal Corp, 134-20 Jamaica Ava, Jamaica, NY 11418 

· ...................... ; . . . . . . . . . . . . . .. . . . . . . . .. . .. .... . .. . .. . .. . . . . . .. 718-291-3900 
Cir-Q-Tel, Inc., 6600-04 Virginia Maner Rd., Bellsville, MD 20805 ........ 301~6-18oo 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... l-aoo-coAXIAL 
Comstron Corp., 10 Hub Dr, Melville, NY 11747 ........................ 516-756-1100 

tConolog Corp., 5 Columbia Rei., Somerville, NJ 08876 ................... 201-722:.ao81 
Control Concepts Co"", P.O. Box 1380, Binghamton, NY 13902-1360 ... 607-724-2484 

tDaden Associates,.23011 Moutton Pkwy, Sle. AI2, Laguna Hills, GA 92653 
....................................................................... 714-770-1522 

§ Dynamics, Div. 01 Waugh Controls Corp, 9001 Fullbright AVe, Chatsworth, CA 91311 
· . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . .. . .. . . . . . . . .. . .. . . .. . .. . .. . .. . . . .. .. .. 818-998-8281 

Frequency Selective Networks, 69-20 Garlield Ava, WoOdside, NY 11377 
....................................................................... 718-424-7500 

tlntegraled Microwave, 3422 Tripp Ct, San Diego, CA 92121 ............ 619-259-2600 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD .21801 ............ 301-749-2424 

Krohn-HHe Corp, Avon Indl. Pk., BOdwell St, Avon, MA 02322 ........... 508-580-1660 
§t Linear Technology Corp, 1630 McCarthy Blvd., Milpnes, CA 95035 ..... 408-432-1900 

t Lorch Electronics, Sub. 01 VernHron Corp, 105 Cedar La, Englewood, NJ 07631 
.. . . . . . . . .. . . . .. . .. . .. . . . . . . . . . . . . . . . . . . .. . . .. .. . . . .. . . . . . . . . .. . .. . . . .. 201-569-8282 

t Melropole Produc1s Inc, P. O. Box 309, Stafford, VA 22554 .............. 7()3.659-2132; 
703-971-7082 

t Mlcrolab/FXR, 10 Microlab Ad., LivingSton, NJ 07039 ................... 201-992-7700 
§t Microwave Fitter Inc., 6743 Kinne Sl, EastSyracuse, NY 13057 ~ .... 315-437-3953; 

. 800-448-1666 
t Narda Microwave Corp. Subsidiary of Loral Corp, 435 Moreland Rd., Hauppauge, NY 

11788 ................................................................ 516-231-1700 
§ Palomar Engineers, Box 455, Escondido, CA 92025..................... 619-747-3343 
t Premier Microwave, 35 New Broad St, Port Chesler, NY 10573 ......... 91,4-939-8900 
§ Pulizzi Engineering, Inc, 3260 S. Susan St, Santa Ana, CA 927~65 

· . . . . . .. . .. . .. . . •. . . . . . . . . . . . . .. . . . .. •. . . . . .. . .. ..•. .. . .. ... ...• . . . . . .. 714-540-4229 
RFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............. 516-231~00 

§t Syslron-Donner Microwave Div, 14644 Oxnard Sl, Van Nuys, CA 91409 
....................................................................... 818-786-1760 

t Telonic/Berkeley, Berkeley Inds.inc, P.e. Box 277, Laguna Beach, CA 92652 
..............•.. ,................. •.................................... 714-494-9401 

Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
....................................................................... 317-545-4196 

tTRAK Microwave Co"", 4726 Eisenhower Blvd.; Dept E-8, Tampa, FL 33634 
................................ __ ..................................... 813-884-1411 

Universal Ad-Yu/D-F Corp, 2517 E. Nqrwich Sl, MilwaUkee. WI 53207 ................ . 
414-482-4100 

t Vibration Instruments Co.,. 1614 Orangethorpe Way, Anaheim, CA 92801 
· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . • . . • . . . . . • . .. 714-879-6085 

VisWCorp, 13740 McCormick Dr. Tampa, FL 33626 ................... 81~55-6611 
tWavecom, Sub. of Loral Co"", 9036 Winnetka Ave, Northridge, CA 91324 

· ..................•..........•.....•.......... , ..........•..... ,.. .. .. 818-882-3010 

§-Productsold. through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Filters, Crystal (Incl. Monolithic Devices)-2300 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••.•.•..• A-l639 
t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

................................................................. A-1391 
§t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905, 813-693-0099 

................................................................. A-1397 
t Frequency Electronics, 1111'., 55 Charles Undbergh Blvd., Mitchel field, NY 11553, 

516-794-4500 .................................................... A-l398 
t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 113n, 

718-424-7500 .................................................... A-14OO 
§t Hi-Q Crystals, Hybrids International Ltd., 311 N. Undenwood Dr., Olathe, KS 

66062,913-764-4544 ............................................. A-1478 
t McCoy Electronics Co., A Sub. 01 Oak Industries, 100 W_ St, P.O. Box B, Mt 

Holly Springs, PA 17065, 717-486-3411 •••.••••••••.••••••.•••• A-1409-1411 
t Microsonics 1111'., 60 Winter St, Weymouth, MA 02188, 617-337-4200 • . • . A-1425 

§t Murata Erie North' America, Inc., 2200 Lake Park Dr .. Smyrna, GA 30080, 
404-436-1300 .................................................... A-1430 

§ NDK America, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 
408-255-0831 .......................................... A-1330,1432,1435 

United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 .............................. A-1479 

, t Advanced Fitter Devices, Inc .• 6241 Yarrow Dr. Ste. D. Carlsbad, CA 92009 
.............................................. , ......... , ........ , .... 619-438-2074 

t Alpha Components. 1106 E. Simpson Rd., Mechanicsburg, PA 17055 ... 717-697-8595 
t B-D Crystal Entprs., Inc. 1727 W. Galbraith Rd., Cincinnati, cH 45239 .. , 513-522-3300 
t Blackhawk Nelworks Corp. 14 N. Parker Dr., P.D. Box 919, Janesville, WI 53545 

. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. . .. . .. ... ..... 608-752-8701 
Cal Crystal Lab. Inc.. 1142 N. Gilbert, Anaheim, CA 92801 ...... , ........ 714-991-1580; 

800-B54-XT AL 
§Calmax Corp., 341~ W. MacArthur Blvd., Santa Ana, CA 92704 ....... 714-957-1299 
tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ........ 913-681-2801 

Cord Electronics, Inc. 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
tCTS Corporation, 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 
t CTS Corp., Frequency Control Div. (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548 .................................................. 815-786-8411 
Hughes Aircraft Co. Microelctrns. Sys. Div. 2601 Campus Dr., Irvine, CA 92715 

.... , .. , ...... , ................... '............................... 714-752-3800 
t Hughes Microelectronics Circuits Division, 500 Superior Ave. P.o.. Box H, Newport 

Beach, CA 92658-8903 .............................................. 714-759-2952 
tK&L Microwave, Inc. 408 Coles Circle. Salisbury, MD 21801 ..... ; ...... 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave. Phoenix, AZ 85043 

.................. ' ......................................... , ..... , . . . 602-272-7944 
t Leigh Instruments Ltd. Components Division. 141 Bond Ave., Don Mills, cN, CANADA 

M3B 1M2 ............................................................ 416-447-8531 
§t Monitor ProdUCts Co. Inc., 502 Via Del Monte. Oceansida, CA 92054 ... 619-433-4510 

Motorola, Inc. Compl Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Pari<, IL 
60131 .......... ' ......................... , ........................... 312-451-1000 

tNetcorn. 3002 Commercial Ave., Northbrook, IL 60062 .................. 312-564-5100 
t Networks International Corporation, 13924 W. loath St, Lenexa, KS 66215 

.......... , ................................ , .................. '. . . . . . .. 913-469-6494 
t CPT Industries Inc., 300 Red School La, Phillipsburg. NJ 08865 ........ 201-454-2600 
t Piezo Technology Inc. 2525 Sheder Rd., Orlando, FL 32804 .•.......... 407-298-2000 
§ Rattron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172 .•.......... 305-593-6033 
tReeves-Hoffman Div. Dynamics Corporation of America, 400 W. North SL Carlisle, PA 

17013 ...................................................... , ......... 717-243-5929 
RFI Corporation, 100 E. Pine Aire Dr. Bey Shore, NY 11706 ............ 516-231-6400 

tSavoy ElectroniCS, P.O. Box 5727, Ft Lauderdale, FL 33310 ............. 305-563-1333; 
800-327-1282 

Sentry Manufacturing Crystal Park, Chickasha, cK 73018 .............. 405-224-6780 
Sokol Crystal Products, Inc.. 121 Water St, Mineral Point WI 53565 ..... 608-987-3363 

Filters, Delay-2700 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, 

NY 10550, 914-664-2333 .......................................... A-1652 
ESC Electronics Corp., 534 Bergen Blvd., Paliaedes PI<., NJ 07650, 201-947-11400 

................................................................. A-l653 
t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001,201-636-1900 

............................................................ A-1666-1667 
NTK Technical Ceramfcs, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 ............................... A-1438 
Precision Filters, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 ••• A-1680-1686 
TIE, Incorporated, 11652 W •. Olympic Blvd., Los Angeles, CA 90084, 

213-478-8224 .................................................... A-l709 
tAlpha Components, 1106 E Simpson Rd., Mechanicsburg. PA 17055 ... 717-697-8595 
tBG ElectroniCS, 30 South SL Ml Vernon, NY 10550 .................... 914-664-5591 

Cir-Q-Tel, Inc. 6600-04 Virginia MlU)Or Ad., Bettsville. MD 20805 ........ 301-946-1800 
tlntegrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ............ 619-259-2600 

McCoy Electronics Co., A Sub. of cak Industries, 100 Watts St, P.o.. Box B, Ml Holly 
Springs. PA 17065 ................................................... 717-488-3411 

t RF MonolHhics, Inc.; 4441 Sigma Ad., Dallas, TX 75244 ................. 214-233-2903 
t RockWell Fitter Products, 2990 Airway Ave.,Costa Mesa, CA 92626 ..... 714-641-5311 

Sprague Electric Company, FIL -MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 
92154-3483 . . . .. . . . . . .. . . . . .. . .. . .. . .. . .. .. . . . .. .. .. . . . . .. . .. . . . .. . .. 619-575-9353 

Westem Multiplex Corp.. 1320 Beyport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Digital-2700 
A. P. Circuit, 256 Uncoln Ave., Brooklyn, NY 11208, 212-737-1348 .••••• A-1637 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830, 617-374-0761 

.................................................................. A-1661 
Matthey Electronics, Television EquIpment Associates, Box 393, South Selem, NY 

10590, 914-763-8893 •••••••••••••••••••••••••••••••••••••.••••••• A-1670 
McCoy Electronics Co., A Sub. 01 Oak Industries, 100 W_ St, P.O. Box B, Mt 

Holly Springs, PA 17065, 717-486-3411 ............................. A-1411 
Precision Filters, 240 Cheny St, Hhaca, NY 14850, 607-277-3550 .•• A.1680-1686 

§ Toko America, Inc., 1250 Feehanville Dr., Mt Prospect .. IL 60056,312-297-0070 
: ••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1701 

Filters, EMI/RFI-2700 
t Aeroflex Laboratorias, Inc.; Microelectronics Div. 35 S. Service Ad., Plainview, NY 11803 

......................•. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-694-6700 
tAlpha Components, 1106 E. Simpson Rd., Mechanicsburg. PA 17055 ... 717-697-8595 
t Aydin Vector Div. Aydin Corp. Box 328, Newtown, PA 18940-0328 ..... 215-968-4271 
tBruel & Kjaer instrs.lnc. 185 Forest SL Marlboro, MA 01752-3093 ..... 617-481-7000 

Cir-Q-Tel.lnc. 6600-04 Virginia MlU)Or Rd., Bettsville, MD 20805 ........ 301-948-1800 
Curtis Industries, 7400 W. Douglas Ave., P.o.. Box 16699, Milwaukee, WI 53218-0699 

· . .. . . . . . . . .. .. . . . . . . . .. .. . . .. . . . .. .. .. .. .. . . . . .. . . . . . . . . . . . . . .. . . . . . .. 414-535-1500 
tDietz Deslgn,loc. 100 Electronics Pkwy. BeHan, MO 64012 ............ 816-331-4911 
t Digital Radio Corp. 601 S. PacHic Coast Hwy. Redondo Beech, CA 90277 

....................................................................... 213-316-9114 
Engineered Components Co. P. O. Box 8121. San Luis cbispo, CA 93403-8121 

· . . . . . . . . . .. . . . . . . .. . .. . . .. . . . . . . . .. . . .. . . . . . . . .. . .. .. . . . . . . . . . .. . . .. .. 805-544-3800 
t K&L Microwave, Inc. 408 Coles Circle, Salisbury, MD 21801 ............ 301·749-2424 

Mathematical Systems Design, Inc. 11635 W. Olympic Blvd., Suite 745, Los Angeles, CA 
90064 ..................... , .......................................... 213-479-7180 

RFI Corporation, 100 E Pine Aire Dr. Bey Shore. NY 11706 ............. 516-231-6400 
Signatron, A UnH 01 Sundstrand Corp. 110 Hartwell Ave., Lexington, MA 02173 

....................................................................... 617-861-1500 
Spectrum Signal Processing Inc.. 240 H Street Blaine, WA 98230 

,..................................... .... 1-800-663-8986 (US);604-438-7266 (Can.) 
Television Equipment Assocs., Box 393, So. Salem, NY 10590-0393 ...• 914-763-8993 

t Telonic/Berkeley, Berkeley Inds. Inc.. P.o.. Box 277, Laguna Beach, CA 92652 
· ............................................................... ,. . . . .. 714-494-9401 

tValor Electronics, 6275 Nancy Ridge Dr .• San Diego, CA 92121-2248 ... 619-458-1471 
Varian Associates. Electron Device Group, 611 Hansen Way, Palo Ana. CA 94303 

· , , . . . .. . . . .. .......................................................... 415-493-4000 

Filters, Display-2450 - See Vol. B 

Filters, EMI/RFI-2700 
Amecon, Inc., 1900 S. Chris LB., Anaheim, CA 92805, 714-634-2220;800-392-2292 

................................................................. A-2174 
BH ElectroniCS, Inc., 12219 Wood Lk. Dr., BurnSVille, MN 55337, 612-894-9590 

................................................................. A-1206 
Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••••• A-l639 

§ Coreom, Inc., 1600 Winchester Rd., Ubertyvilfe, IL 60048, 312-880-7400 
.................................................... A-1640-1641, Co1313 

§ Curtis Induetries, 7400 W. Dougles Ave., P.O. Box 18699, Milwaukee, WI 
53218-0699,414-535-1500 ................................... A-1642-1643 

§t Delta Products Corporation, 3823 spinnaker Ct, Fremont, CA 94538, 
415-770-0660 ............................................... A-1644-1645 

Elchholl Electronics, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 
....... : • .. • • . • • .. .. .. .. .. .. • .. • . .. • . • .. .. • • • . • .. • • • • • .. • ... A-l&48-1850 

§t Elpac Componente, Elpac Electronics, Inc., 3131 S. Standard Ave., Sante Ana, CA 
92105, 714-979-4440 ........................................ A-l082-1083 

ESC ElectroniCS Corp., 534 Bergen Blvd., Palleades Pk., NJ 07850, 201-947-0400 
................................................................. A-l558 

§ FDK America, Inc., Fuji Electromechenical Co., Ltd., 11326 Edwards Rd., Ste. 
A-l30, Cerritos, CA 90701,213-404-1770 ••.••••••••••.•••••••• A-1654-1655 

Filtar Concepts Inc., 2624 S. ROllaselle, Senta Ana, CA 92707, 714-545-1003 
• . .. .. • • . .. • • • . • • . • • • . • . • .. . .. .. .. .. • .. . .. .. .. • .. .. . • .. • • • •• A'1656-1657 

t Fittron Co., Inc., Sub. 01 ARX Inc., 148-E Sweet Hollow Rd., Old Bethpage, NY 
11804, 516-752-1144 ............................................. A-l659 

t Homallte, Inc., 11 Brookeide Dr., Wilmington, DE 19804; 302-552-3886 •• B-l072 
§tJMK,lnc., 15 caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• A-1663-1665 

Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6100 
• • .. .. • • • .. • .. • .. • • • .. .. • • .. .. .. .. • • • • .. .. • • .. • .. .. .. .. .. ... A-225O-2251 

Merway Prods. Inc., 311 N. Clara St, Santa Ana, CA 92703, 714-973-1800 
............................................................ Do2132-2133 

t Metuchen Gapacltors, Inc., 139 White Oak Ln., P.O. Box 499, Old Bridge, NJ 
08857,201-679-3366 •••••••.••••••.••••••• A-1130,1672-1673, C-1452-1455 

§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ............................................... A-1675-1676 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 .................................................... Do1851 

t Oxley, Inc., 25 Businesa PIc. Dr., P.O. Box 814, Branford, CT 06405,203-488-1033 
................................................................. A-1677 

§ Penstock engineering Labs., Penatock, Inc., 520 Mercury Dr., Sunnyvale, CA 
94086-4018, 408-730-0300 ........................................ A-l844 

t Pica ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 
914-699-5514;800-431-1064 ....................................... A-1270 

§ Power Dynamics Inc., 59 lakeside Ave., P.O. Box 539, West Orange, NJ 07052, 
201-736-5722 ..................................................... A-1679 

§ Pullzzi Engineering, Inc., 3260 S. Susan St, Sante Ana, CA 92704-6865, 
714-540-4229 ............................................... Do2148-2149 

t RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706, 516-231-6400 
................................................................. A-1687 

§ RTE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745, 617-994-9661 
• • • • • • • • .. . • • • .. •• • • • • • • . .. .. .. • • .. • .. • .. .. .. . .. .. .. . • .. • . •• A-1688-1690 

Schaffner EMC, Inc., Components Division, 825 Lehigh Avenue, Union, NJ 07083, 
201-851-0644;800-367-5566 ....................................... A-1691 

§ Schurter, Inc., 1016 Clegg Ct., Peteluma, CA 94952, 707-778-6311 •• A-1692-1693 
Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 

11696,516-239-5777 ............................................. A-2372 
§t Sprague Electric Company, FiL-MAG Business Unit, 3010 Del Sol Blvd., Sen 

Diego, CA 92154-3483, 619-575-9353 ............................... A'l694 
§ Stancor Products, Hamilton Standard Controls, 131 Godfrey St, Logansport, IN 

46947, 219-722-2244 ............................................. A-2393 
Tamura Corporation 01 America, 1150 Dominguez St, carson, CA 90746-3518, 

213-638-1790 •••••••••••••••••••••••••••••••••.••• A-1291-1293,l695-1691 
§ TDK Corporation, Electronic Componente" MaterIal, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku .. Tokyo, JAPAN 103, (03) 278-5111 ••••••••••••••••••• A-1698-1699 
§ Tokin America, Inc., 155 Nicholson Ln., 95134, CA95131, 408-432-8020 •••••• 

A-11OO 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Filters,EMIIRFI-2700 (Cont'd) 

Tri-Mag, Inc., B21() west Doe Ave., Visalia, CA 93291, 209-651-2222 
• •••••••••••••••••••••••••••• , •• • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1702-1704 

§t Tusonlx, lne., 7741 N. Business Park Drive, P. O. Box 37144, Tucson, AZ 
, 85740-7144, 602-744-0400 ........................................ A.1714 

t US Microtek Components Corp., Division of Unitrode Corp., 11144 Pen_ St., 
Sun Valley, CA 91352, 818-767-11770 ... _.. .. • .. .. .. .. .. .. .. • • .. .... A.1184 

Wllco Corp., 8451 Saguaro Court, indianapolis, IN 48268, 317-293-9300 
• ••••••••••••••••••••• , •••••••••••••••••••••• _. • •• • • • • • • • • •• A·1317-1318 

AMP, Box 3608, Harrisburg, PA 17105 "'" "."" .... ", .. "."."" ... 800-362-5673 
t Ark EIctms. Corp. 1325 Industrial Hwy. Southampton, PA 18966 .•....•. 215-322-6510 
t Annbar Industries, Inc., 139 WhRe oak Lane, Old Bridge, NJ 08857 ...•• 201-678-3377 
§AVA Electronics Corporation; P.O. Box 184, 4000 Bridge St, Drexel Hil~ PA 19026. 

........•......•.....••...•..•.....••..•....•........ "."............. 215-284-2500 
t Axel EJctms., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

"""" "." ".,,"""" """. "."",, ""'"'''''' " •. " """"" 718-291-3900 
§t Aydin Radar & ew Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, Sen 

Jose. CA 95118-1371 ... " ... " "".". """". """." ". """". 408-629-1100 
§ Beswick, Dubilier International Pic, Alert Works, Frome, UNITED KINGDOM BAlI 1 PP 

· •... " • . • . . . . • . . . . • • . . . . . . • . . . . . . . . • . . . . . . • . • . . . . . . . . . . . . . . . . • . . • . . . • . .. (0373) 64311 
t Brady Co.. 63 Middlesex Ave., Jsetln, NJ 07083 •... •• .. . .•..•.. ... .. . .. .. 201-283-0400 

§tCapcon, Inc, 147 West 25th Str~ New York, NY 10001 .. "".,," " .. 212-243-8275 
Captor Corp., 5040 S. County Rd (25A), Tipp City, OH 45371 ........... 513-667-8484 

tCen1re Engineering, 2820 E College Ave., State College. PA 16801 "". 814-237-0321 
t Chomerics, Inc., 77 Dragon Ct.. Woburn, MA 01868 """"""""",,. 617-935-4650 
t Circle Electronics, A Division 01 F-Dyne EJctms, 3501 Electronics Way, W. Palm Beach, 

FL33407 "."" .. "."""." ......... ,, ............................ 305-844-1310 
§tCompac, 1320-13 Lincoln Ave., Holbrook, NY 11741 .................... 516-585-3400 

Control Concepts Corp., P.O. Box 1380, Binghamton, NY 13902-1380... 607-724-2484 
§t ComelHJubiJler EJctms, Wayne Interchange, Plaza 1, Wayne, NJ 07470 

........................ " ...... " ............ " ...... ""............. 201-256-2000 
§CUrrent Technology, Inc., 1400 S. Sherman, #202, Richardson, TX 75081 

..........•...........•.•.•........•...•.............•..•......•...... .214-238-5300 
§ Displex, Inc., North Hills Electronics, Inc., Alexander Placa Glen Cove, NY 11542 

................ "". " ...... " ......................... " ............. 516-671-4400 
t Dontech, Inc., 700 Airport Blvd, Doylestown, PA 18901 ... " ..... "."... 215-346-5010 
tDynamic Air Engrg, Inc., 620 E Dyer Ad, Santa Ana, CA 92705-5697 ... 714-540-1000 
§EIectrocube, 1710 So. 081 Mar Ave, San Gabrie~ CA 91776 ..... "" ... 818-573-3300 

Electro-Mechanics Co.. Box 1546, Austin, TX 78767 ." ... " ............ 512-835-4884 
§ Electronic Resources Inc, 568 Weddell Dr, No.8, Sunnyvale, CA 94089 

..........•........•.........•.•....•.................................. 408-745-1420 
§ Electronic Specialists, 171 South Main St, Natick, MA 01760 ............. 617-655-1532; 

800-225-4876 
ELMA Electronic Inc., 41440 Christy Str~ Fremo~ CA 94538 ......... 415-656-3400 

t Elrneg Division, Lindgren RF Enclosures, 54 Clark St, Newark, NJ 07104 
....•..•.....•........•..••..•....•..•••..•..•......................•.. 201-481-1600 

Engineered Components Co.. P. O. Box 8121, San Luis Obispo, CA 93403-8121 

··························:I<·······l··················· ................ . 805-544-3600 
§ Ericson Manufacturing Co.. 4215 Hamann Pkwy. Willoughby, OH 44094 

........................................................................ 216-951-6000 
t Evaporeted Coatings, Inc., 2365 Maryland Rd, Willow Grove, PA 19090 

............................................... " •..•............•... ,.. 215-659-3060 
§t ewc, Inc., 725 F_al Ave., Kenilworth, NJ 07033 . . . . . .. 201-245-3200;800-526-4048 

t F-Dyne Elctms, 449 Howard Ave., Bridgeport, CT 06805 ....•. . .. . .. .••. 203-367-6431 
t Fil-Coil Company, Inc., 800 Axinn Ave., Garden City, NY 11530 ........ " 516-226-9445 
t Genisco Technology Corp., FiRers Div, 16435 Susana Ad, Rancho Dominguez, CA 

90221 .................•......•........•.....•........................ 213-537-4750 
§tHopkins Engrg, 12900 Foothill Blvd, San Fernando, CA 91342 ......... 816-361-8691 

ICO-RALL Y Corporation, 2575 E Bayshore Rd, Palo Afto, CA 94303 . . . . 415-856-9900 
§t Inductive Prods, Inc., 11733 Markon Dr. Garden Grove, CA 92641 ...... 714-891-2572 

Industrial Midwec CapacRor Corp., 4902 Tollview Dr, Rolling Meadows, IL 60008 
...................................................... :................. 312-577-0120 

International Power Sources, Inc,.10 CochRuate St, Natick, MA 01760 .. 617-651-1818 
§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
ITC Systems, Inc., 813 Anapamu St 2C, Santa Barbare, CA 93103 ...... 805-965-8900 

§t rrr Cannon, 668 E Dyer Road Santa Ana, CA 92705-5684............. 714-557-4700 
Kalglo EJctms. Co.. Inc, 6584 Ruch Ad, E Allen Twp., Bethlehem, PA Hi017-9359 

........................................................ 215-837-0700;800-524-0400 
§t Kyocere Northw_ Electronic Components Group, P.o. Box 85542, Sen Diego, CA 

92138-5542 . .. .. . .. .. .. . .. . .. .. .. . . .. .. .. .. .. .. . .. .. .. .. .. .. . . .. . .... 618-576-2600 
Lambda Electronics, Veeco Instr, Inc, 515 Broad Hollow Rd, Melville, NY 11747 

· . . . . . . . • . . . . . . . . . • . • . . . . . . . . . • . . .. . . . . • . . . . . . • . . . . • . . . . . . •• • . . . . . . . . . . 516-694-4200 
§ LEA Dynatech, Inc., Oynatech Corporation; 1251.6 lakeland Rd, Senta Fe Springs, CA 

90670-9990 .. , .. .. . .. . .. .. . .. .. .. .. .. .. . .. .. . .. .. .. .. .. . .. . .. .. . .. .. . 213-944-0916 
t Lectro Maghatics, Inc., 6056 W. Jefferson Blvd, Los Angeles, CA 90016 

· ........•. , ..••.•.. ;.. .. ... .. 213-870-9383;(USA):60D-325-9814;(CA):800-325-9815 
tLibbey-Owens-Ford Co.. Liberty Mirror Products, 651 Third Ave., Brackenridge, PA t5014 

....................................................................... 412-224-1600 
tLindgren RF Enclosures, Inc., 1226 Capitol Drive, Addison, IL 60101 .... 312-828-9100 
tMagn8tico Inc., 182 Morris Ave., HoRsvi11e, NY 11742 ................... 516-654-1166 

MCG EJctms., 12 Burt Dr. Deer Park, NY 11729 ........................ 516-586-5125 
tMotorTechnology, Inc, 2798 Culver Ave., Dayton, OH 45429 ........... 513-294-1041 
§MurataManuiecturing Co. Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 

617 ................................. ................................. 075-951-9111 
NWL CapacRors, NWL Translonners, 8050 Monetary Dr. Riviera Bch, FL 33404 

.. .... . .. . .. .. .. .. .. .. . .. .. .. . .. .. . .. . . . .. .. . .. .. .. .. . .. ... .. .. . . .. .. ... 305-846-9009 
t Optical & ConductIve Coatings, Meridian Inds., Inc., 428 N. Buchanan Ci"; # 8, Pacheco, 

CA 94553 ............................................................. 415-798-6066 
Panel Components Corp., P.O. Box 6828M, Santa Rosa, CA 95406 ..... 707-523-0600 

t Polera EngIneering Inc., 4115 W. Artesta Ave, Fullerton, CA 92633 .•...• . 714-521-Q900 
Polyphase Instru~ 175 Commerce Dr. Ft Washington, PA 19034 •.•. 215-643-6950 

§ PolyPhaser Corporation, 1425 Industrial Way, P.O. Box 1237, Gardnerville, NV 
89410-1237 ................................. : ......... 70~782-2511;800-325-7170 

§t Power Integrity Corp., 1840 Pembroke Rd,P.O. Box 9682, Greensboro, NC 27429-0682 
........................................................ 919-378-9773;800-237-6260 

PRODUCT INDEX & DIRECTORY 

t Prelerred Electronics, Inc., Main Line Dr. P.O. Box 248, Westfield, MA 01086 
....................................................................... 413-568-2301 

Pulse engineering, Inc., 7250 Convoy Ct.. P.O. Box 12235, Sen Oiego,CA 92112 
............................................................ '" ..... '" 618-268-2400 

§Qualtek Electronics Corp., 7158 Industrial Pk. Blvd, Mentor, OH 44060 .• 216-951-3300 
Ray Prool, Shielding Systems Corp, 50 Keeler Ave., P.O. Box 5060, Norwalk, CT 

06656-5060 . . . . . . . . . . . . .. . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . • ... . . . . . .. 800-243-5704 
Renco Electronics, Inc, 60 Jelryn Blvd, East, Deer PI<, NY .11729 •....... 516-566-5568; 

1-800-645-5828 
Roederstein EJctms, Inc, P.O. Box 5568, Ststesville, NC 28677 ......... 704-872-8101 

tRtron Corp, 7324 Lawndale, Skokie, IL 60076 .......................... 312-679-7180 
§SAFE Power Systems, 528 W. 21st St, Tempe, IV!. 85023 .....•......... 602-894-6864 
t Sanders Associates, Inc., A Lockheed Company, EMC Dept, 95 Canal St, Nashua, NH 

03061-2004 . .. . .. .. .. . .. . .. . . • . .. . . . ..... . . . .. • .. .. • .. .. .. .. .. . .. .. ... 603-865-3802 
Schaffner EMC,lnc., Instr. Div. 825 Lehigh Avenue, Union, NJ 07063 .... ,201-851-0644; 

800-367-5566 
t SFE Technologies, 1501 1st St, Sen Fernando, CA 91340 .............. 818-365-9411 
§Siemens Components, Inc., Special Products Div. 186 Wood Ave., South, JseMn, NJ 

08830 . . .. . .. . •. . .. . .. . .. .. .. . .. . •. . .. . •.. . . . . . . .. .. • . .••.•. . . .. ... ... 201-321-3400 
§ SL Weber, Inc., 300 Harvard Ave, Westville, NJ 08083 .. , 609-456-5400;800-257-6384 

Solar Electronics Co., A. T. Parker,lnc., 901 N. Highland, Hollywood, CA 90038 
., ..... " .... , ..• , .•......•......... , ....•........................ '" .. 213-482-0806 

South American O8velopment Corp, Rle. 00, RD. 413, Hyde Park, NY 12538 
• ................ , . . . . . . . . .. . .. . . .. .. . .. ... . . .. .. .... . .. . . . . . .... . .. ... 914-229-8866 

§Speco Div. Components Specialties, Inc., P.O. Box 624,1172 Ate. 109, Undenhur~ NY 
11757 ................................................. 516-957-8700;800-645-5516 

§tSpectrum Control, Inc., 2185 W. 8th St, Erie, PA 16505 ................. 814-455-0866 
§tSpmgue Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
t Standard Condenser Corp., 1065 W. Addison St, Chicago, IL 80613 ... .. 312-327-5440 
§ Stanford Applied Engrg. Inc., 3520 08 La Cruz Blvd, Senta. Clara, CA 95054 

· • . . . . . . . . . • . . .. . . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . • . . . .• . . . . . • . . . • . • . . . . .. 408-988-0700 
Starling Transformer Corp., 510 Driggs Ave, Brooklyn. NY 11211 ....•.. 718-782-4200 

§Sun·Flex Co, Inc., 20 Pimentel Ct, Novato, CA 94947 ................... 415-883-1221 
Switching Power Inc, 3601 Veterans Hwy, Ronkonkoma, NY 11779 .... 516-981-7231 

tTecknR (Eastern Facility), 129 Dermody St, Cranford, NJ 07016 ........ 201-27~55oo 

§ Tripp-LRe, 500 No. Orleans, Chicago, IL 60610 ...... '................... 312-329-1777 
TWP, Inc, 2133 4th St, Barkeley, CA 94710 ............................ 415-546-4434 

§t Tycor Electronic Products Ltd, 6107-6 Street S.E, calgary, Alberta, CANADA T2H 1 L9 
...................................................................... , 403-258-3200 

t UnHed Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................................... 201-454-2600 

§Vidaire Electronibs MIg. Corp., 54 Nancy St. W. Babylon, NY 11704 ..... 516-491-1826 
tWatkin!hJohnson Co, 3333 Hillview Ave, Palo AKo, CA 94304 ....... ' .. , 415-493-4141 

Filters, Equalizer-2700 
Allen Avionics, inc., 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 ••• A.1496 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·l638 
t Cornstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••••• A.1639· 

EleCtronic Precision Componenta Corporation, 11 W. Sandford Blvd., ML Vernon, 
NY 10550, 914-684-2333 .......................................... A.1652 

t ESC Electronics Corp., 534 Bergen Blvd., Pallsadas Pk., NJ 07650, 201-947-41400 
................................................................. A·1558 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 .................................................... A·l400 

t KR EJectronics, Inc., 91 Avenel St., Avenel, NJ 07001, 201-636-1900 .•••• A.1666 
Matthey EJectronics, Television Equipment Associates, Box 393, South SjlIem, NY 

10590, 914-763-8893 ............................................. A.1670 
t McCoy EJectronica Co., A Sub. of Oak Induatrles, 100 W_ St., P.O. Box B, ML 

HOllY Springs, PA 17065, 717-486-3411 ••••••••••••••••••••••••••••• A.1411 
TTE, Incorporeted, 11652 W. Olympic Blvd., Loa Angeles, CA 90064, 

213-478-8224 .................................................... A.l709 
tAlpha Components, 1106 E Simpson Rd, Mechanicsburg, PA 17055 ... 717-697-8595 

A. P. Circuit, 256 Lincoln Ave., Brooklyn. NY 11208...................... 212-737·1348 
t Axel Elctms, General Signal Corp, 134-20 Jamaica Ave, Jamaica, NY 11418 

........................................................ " .. . .. . . . .. ... 718-291-3900 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-684-5591 
§ Cermetek Microelectronics Inc., 1308 Borregas Ave., Sunnyvale, CA 94088-3565 

.. .. . .. .. . .. . . . .. . .. .. • . . . . .. . .. .. .. .. • . .. . . .. .. ... . .. .. . . .. .. .. . .. . ... 408-75~5000 
tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ........ 913-661-2601 
t Dietz Design, Inc., 100 Electronics Pkwy, BeRon, MO 64012 ............ 816-331-4911 
t Eagle, P.O. Box 911, Fallbrook, CA 92028 . . . .. .. . ..•. . . .. .. . .. .•. . .•.... 619-728-6000 
E~Rad MIg, 2800 W. Cullom Ave, Chicago, IL 80618 ................... 312-476-7300 

§Frazier, 1930 Valley View La. Dallas, TX 75234 ....................... ,. 214-241-3441 
Frequency O8vices, Inc, 25 Locust St, Haverhil~ MA 01830 ............. 617-374-0761 

t Frequancy Electronics, Inc., 55 Charles Lindbergh Blvd, MRchel Field, NY 11553 
.............................................. , .. . .. . .. . .. .. .. . . .. .. ... 516-794-4500 

t Genisco Technology Corp, FiRers DiY, 18435 Susana Rd, Rancho Dominguez, CA 
90221 ............... ,................................................ 213-537-4750 

tHertz FiKer, 3 Aerial Way, Syosset. NY 11791 ........................... 516-622-4770 
tHisonic, Inc., 249 N. T~ P.O. Box 1130, Olathe, KS 68061 ........... 913-782-0012 
tlntagrated Microwave, 3422 Tripp Ct.. San Diego, CA 92121 ............ 619-259-2600 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
tKappa Networks, Inc., 1443 Pinewood St, Rehway, NJ 07065 ..•......... 201-396-9400; 

1-800-223-0603 
§t Linear Technology Corp., 1630 McCarthy Blvd, Milpitas, CA 95035 ..•.. 408-432-1900 

tMagnetico Inc., 182 Morris Ave. HoRsville, NY 11742 ................... 516-654-1166 
Microwave Development laboratories, 10 Michigan Dr. Natick, MA 01760 

· .•...........•..•.....••..•...•.......••.. , ..•.•...••.••..•.•...•••• ,. 617-655-0060 
t Netcorn, 3002 Commercial Ave, Northbrook, IL 60082 .................. 31 ~564-51 00 

. t Networ1<s International Corporation, 13924 W. 108th St, Lenexa, KS 68215 
.. .. . .. .. .. .. . .. . .. • .. .. .. . .. .. .. . .. .. .. • .. .. . .. .. . ... .. .. • .. .. .... .. .. 913-489-6494 

t OPT Industries Inc., 300 Red School La. Phillipsburg, NJ 06885 .•...•.. 201-454-2600 
tPolyphase Instru~ 175 Commerce Dr, Ft Washington, PA 19034 ... 215-643-69qQ 

Precision Fitters, 240 Cherry St, Hhaca, NY 14850 ..•••....•...•••...•.. 607-277-3550 

§-Productsold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Reeves-Hoffman Div, Dynamics Corporation of America, 400 W. North SI., Carlisle, PA 

17013 ...................................................... , ......... 717-243-5929 
RFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 

tRockwell Fi~er Products, 2990 Airway Ave., Costa Mesa, CA 92626 ..... 714-641-5311 
§Spectra Sonics, 3750 Airport Rd., Ogden, ur 64405 ..................... 801-392-7531 

Television Equipment Assocs., Boll 393, So. Salem, NY 10590-0393 .. 914-763-8893 
t Wavacom, Sub. of Loral Corp., 9036 Winnatka Ave, Northridge, CA 91324 

....................................................................... 818-882-3010 
Western Multiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Harmonic-2700 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 

NY 10SSO, 914-664-2333 .••••.•.•.••.•••.•.••••.••••••.••••••••.•• Ao1652 
t ESC Electronics Corp., 534 Bergen Blvd., Palisedes Pk., NJ 07650, 201-947-0400 

••.•••..••••.••.•.•••.•••••.••.•.•....•••••..•.••.•••.••.•.•.•••• Ao1558 
t Filtron Co., Inc., SUb. of ARX Inc., 148-E Sweet Hollow Rd., Old Bethpage, NY 

11804, 516-752-1144 .••.•..•.•..•.•••..••..•.•..•.••...•••••••... Ao1659 
t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 .•.• Ao1666 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90084, 
213-478-8224 ••..••.••••.•.••••.•.••••••••••.••••.•..•.• ..••.•••.• Aoln3 

t Airtron, Lillon Induslries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
............................ ......................... 201-539-5500 

t Alpha Components, 1106 E. Simpson Rd., Mechanicsburg, PA 17055 .' 717-697-8595 
Alpha Inds., Inc. 20 Sylvan Rd, Woburn, MA 01801 .... 617-935-5150 
A P. Circuit, 256 Lincoln Ave, Brooklyn, NY 11208 ...................... 212-737-1348 

t Axel Elclms. General Signal Corp. 134-20 Jamaica Ave. Jamaica, NY 11418 
. . . . . . . . . . . . . . . . . .. ................................... 718-291-3900 

t BG Electronics, 30 South St, Mt Vernon, NY 10550 ............. 914-664-5591 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407 .... . .. 201-797-9655 
Cir-Q-Tel, Inc., 6600-04 Virginia Manor Rd. BaRsville, MD 20805 ........ 301-946-1800 

tCirtech, EG & G, 15237 Chi3"Y SI., Shawnee Mission, KS 66223 ........ 913-681-2801 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

.......................................................... 213-936-6188 
Coaxial Dynamics. 15210 Industrial Parkway, Cleveland, OH 44135 . . .. 1-800-COAXIAL 

tComstron Corp., 10 Hub Dr, Melville, NY 11747 ........................ 516-756-1100 
Continental Electronics, Division of Varian Associates, Inc., P.O. Box 270879, Dallas, TX 

75227 .......................................................... 214-381-7161 
Control Concepts Corp. P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 
Curtis Industries, 7400 W. Douglas Ave, p.o. Box 18699, Milwaukee, WI 53218-0699 

.............................................. 414-535-1500 
tDietz Design, Inc. 100 Electronics Pkwy. BeHon, MO 64012 ............ 816-331-4911 
tEagle, P.O. Box 911, Fallbrook, CA 92028 ............................... 619-728-6000 
t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
§ Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905 ......... 813-693-0099 
t Frequency Selective Networks, 69-20 Garlield Ave. Woodside, NY 11377 

.. . . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .... 71.6-424-7500 
t Genisco Technology Corp., Finers Div. 18435 Susana Rd, Rancho Dominguez, CA 

90221 ....................................................... 213-537-4750 
tHisonic, Inc., 249 N. TroosL P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ............ 619-259-2600 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 

§tLinear Technology Corp., 1630 McCarthy Blvd, Milpitas, CA 95035 ..... 408-432-1900 
t Lorch Electronics, Sub. of Vemitron Corp., 105 Cedar La., Englewood, NJ 07631 

.. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... ...... 201-569-8282 
tMagnelico Inc., 182 Morris Ave., Ho~sville, NY 11742 ................... 516-654-1166 

Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 
......................................... 215-489-3700 

tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ..... , ............. 20t-992-77oo 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§ Microwave Development Laboratories, 10 Michigan Dr. Natick, MA 01760 

. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. 617-655-0060 
§t Microwave FiRer Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 

8Q0-448-1688 
§ Murata Erie North Amarica, Inc. 2200 Lake Park Dr., Smyma, GA 30080 

. .. .. .. .. .. .. . .. .. . .. . . .. .. .. .. .. .. .. . . .. .. .. .... 404-436-1300 
t Networks International Corporation, 13924 W. 108th SI., Lenexa, KS 66215 

.. .. .. .. .. .. .. .. .. .. .. .. ... ........................................... 913-469-6494 
t OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034 ... 215-643-6950 
t Premier Microwave, 35 New Broad SI., Port Chester, NY 10573 ......... 914-939-8900 
t Reactel, Inc., 687-0 Lofstrand La, Rockville, MD 20850 .... ;............ 301-279-5535 
t Reeves-Hoffman Div. Dynamics Corporation of America, 400 W. NOrth SI., Carlisle, PA 

17013 ................................................................ 717-243-5929 
t RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706 ............ 516-231-6400 

RLC ElectroniCs, Inc. 83 Radio Cir., Mt Kisco, NY 10549 ................ 914-241-1334 
§t Sinclair Radio Laboratories Ltd, 85 Mary St, Aurora, ONT. CANADA L4G 3G9 

....................................................................... 416-727-0165 
t Telonicl Berkeley, Berkeley Inds. Inc., P.O. Box 277; Laguna Beach, CA 92652 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . .. .. . . .. . .. .. .. . .. . .. 714-494-9401 
tTorotron Corp., 519 South Fifth Ave. Mt Vernon, NY 10550 ............. 914-864-2050 

§t Tycor Electronic Products Ltd., 6107-6 Street S.e.. Calgary, Alberta, CANADA T2H 1 L9 
· , . . . . .. . . . . . . .. . .. . .. . . .. . . . . . . . . .. . .. .. .. . . .. .. . . . . . . . . . . . . . . . .. .. ... 403-259-3200 

t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08885 ............................................... 201-454-2600 

t Vibration Instruments Co., 1614 Orangethorpe Way, Anaheim, CA 92801 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-879-6085 

tWatkins-Johnson Co. 3333 Hillview Ave. Palo AHo, CA 94304 .......... 415-493-4141 
t Wavecom, SUb. of Loral Corp., 9036 Winnetka Ave, Northridge, CA 91324 

· . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. 818-882-3010 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, High Pass-2700 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 516-248-8080 

.............. , ........ , .................... , ... , •••••• , •• ,., Ao1496,1635 
A. P. Circuit, 256 Uncoln Ave" Brooklyn, NY 11208, 212-737-1348 .• ,.,. Ao1637 

Rlters, High Pass-2700 (Cont'd) 
Caddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

............. ".,., .... , ................................... ,. Ao1208-1208 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-11655 

,." •• , •• , ••• , .. ,., .. , ..... , •• ,., .• , ........... ' ................. Ao1638 
Dstel, Inc., 11 Cabot Blvd., Mansfield, MA 02048, 617-339-3000 •• , •••.• , Do1159 

t Eagle, P.O. Box 911, Fallbrook, CA 92028, 619-728-6000 ••••••••••.••.• Ao1847 
t Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 

NY 10550, 914-664-2333 ................................... ,...... Ao1652 
Elpac Components, Elpac Electronics, Inc., 3131 S. Standard Ave., Sants Ana, CA 

92705,714-979-4440 " ..... " ........ " ........ ,."......... Aol082-1083 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

., .. ,., ... ,., ....... , .......... , ................. , .......... Ao1558,1853 
t Filtron Co., Inc., SUb. of ARX Inc" 148-E SWeet Hollow Rd" Old Bethpage, NY 

11804, 51&-752-1144 , ...... , •.• , .. , ..... " .............. , .... ".. Ao1659 
Fraquency Devices, Inc., 25 Locuat St, Haverhill, MA 01830, 617-374-0761 

...................... , ... , .• , .................. , .. , .... , ... A·l&60-1661 
t Fraquency Selective Networks, 69-20 Garfleld Ave., Woodside, NY 11377, 

718-424-7500 , ...... , •.• , .. ,.,., .• ,., .... , ... , ........ , .......... Ao1400 
t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 

...... , •.•.• " •. ,." ....... , •.• , .• " .• , ....... , ............ , Ao1666,1668 
t MlcrosonlCll Inc., 60 Wlntsr St, Weymouth, MA 02188, 617-337-4200 • , •. Ao1425 

Mini-Circuits Leb., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 1123lHlOO3, 
718-934-4500 •.•.• " .......... , ............ , .. , ... " •• " ..... , •.• Ao1775 

t Plconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••.• , Ao1678 
t Polyphase Inatrument, 175 Commerca Dr., Ft. Washington, PA 19034, 

215-643-6950 " •.• ".,.,', .. ,., ....... , .... "., .... , ... , .... ".,. Ao2351 
Precision RiteNl, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 .,. Aol&60-1884 

§ Toko America, Inc., 1250 Faehanville Dr., Mt Prospect" IL 60056, 312-297-0070 
., ..... , •.• , .. , •.•. , ...... , •.• " ... , .... , ... , ...... ,.,., •• ,." ... Ao1701 

TTE, Incorporated, 11652 W. Olympic Blvd" Los Angeles, CA 90084, 
213-478-8224 ................... , .... ,., •• ,................. Ao1708,1712 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lene, 
Phillipsburg, NJ 08865,201-454-2600 ................ , ............. Ao1479 

t U S Mlcrotek Components Corp., Division of Unltroda Corp., 11144 Penrose St, 
Sun Valley, CA 91352, 818-767-6770 ., .... , ... , ........ , ......... ,. Ao1184 

Weatern Multiplex Corp" 1320 Bayport Avenue, San Carfos, CA 94070, 
415-592-8832 ............. , •.• , .• , .... , ...... ,., .... ,., .. ,.,.,.,. Ao1715 

Advanced Fi~er Devices, Inc., 6241 Yarrow Dr. Ste. 0, Carlsbad, CA 92009 
....................................................................... 619-438-2074 

t Airtron, Lillon Industries, Inc., 200 E. Hanover Ave. Morris Plains, NJ 07950 
. . . .. . .. . . . . . . . . . . . . . . . . . .• . . . . . . . .. . . .. . . . . . . .. . . . . . .. . . . . .. 201-539-5500 

t Alpha Components, 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-897-8595 
Alpha Indo. Inc., 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 

t Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802 ....... 516-938-9700 
t Arra Inc., 15 Harold Ct., Bay Shore, NY 11706 .. .. .. .. .. .. .. .. .. .... .. .. . 516-231-8400 
tAxel Elctms., General Signal Corp., 134-20 Jamaica Ave. Jamaica, NY 11418 

....................................................................... 718-291-3900 
tBalzers Optical Corporation, 170 Locke Dr., Marlboro, MA 01752 ........ 617-481-9880 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-864-5591 
t Bird Electronic Corp. 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-248-1200 
tBruei & Kjaer Instralnc., 185 Forest St., Marlboro, MA 01752-3093 ..... 617-481-7000 
§ Burr-Brown Corp. P.O. Box 11400, Tucson, lIZ 85734 .................. 602-746-1111 

Captor Corp. 5040 S. County Rd (25A), Tipp City, OH 45371 ........... 513-667-8484 
Cir-Q-Te( Inc. 6600-04 Virginia Manor Rd, BeHsville, MD 20805 ........ 301-946-1800 

tCirtech, EG & G, 15237 Cherry St., Shawnee Mission, KS 66223 ., ...... 913-681-2801 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

· ....... ,.. . . . .•.... . .. .. . . . .. . . . . . . . .. . . . . . .. .. . . .. .. . . .. . .. . . .. .. . . ... 213-93&-6188 
Coaxiat Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... l-SOO-COAXIAL 
Coil-Q Corp. 340 Bronxville Ad., Bronxville, NY 10708 .................. 914-337-4775 

tComstron Corp. 10 Hub Dr. Melville, NY 11747 ......................... 516-756-1100 
tConolog Corp. 5 Columbia Ad., Somerville, NJ 08876 ................... 201-722-8081 

Cord Elect"mics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
Curtis Industries, 7400 W. Douglas Ave, P.O. Box 18899, Milwaukee, WI 53218-0699 

....................................................................... 414-535-1500 
t Dadei1 Associates, 23011 Mou~n Pkwy. Ste. A 12, Laguna Hills, CA 92653 

....................................................................... 714-770-1522 
t Damon Electronics Div. 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 

Dante( 2991 N. Argyle Ave. Fresno, CA 93727 ......................... 209-292-1111 
tDala Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915 .... 201-773-2299 

De Coursey Enginaering Laboratory, 11828 W. Jefferson, Culver City, CA 90230 
......................................•...•............................ 213-EX7-9688 

tDietz Design, Inc. 100 Electronics Pkwy. BeRon, MO 64012 ............ 816-331-4911 
§ Dyma Engineering, Box 1535, Los Lunas, NM 87031 ................... 505-865-6700 
§ Dynamics, Div. of Waugh Controls Corp., 9001 Fullbright Ave. Chatsworth, CA 91311 

· ................................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-998-8281 
t Eaton Corporellon, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 

94086 . . . . .. .. . . . . . . . . . . .. .. . .. . . .. . .. . . . . . . . .. . . . . .. . . . . . . . .. . . .. . . .. 408-730-6410 
Electrocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ......... 219-232-2743 

§ Electrocube, 1710 So. Del Mar Ave., San Gabrie( CA 91776 ............ 818-573-3300 
§Electronic Specialists, 171 South Main SI., Natick, MA 01760 ............. 617-855-1532; 

8QO-225-4876 
tElectronic Transformer Corp, P.O. Box 188, Totowa, NJ'07511 ......... 201-942-2222 
t Elmag Division, Lindgren RF Enclosures, 54 Clark SI., Newark, NJ 07104 

....................................................................... 201-481-1600 
EI-RBd MIg., 2800 W. Cullom Ave. Chicago, IL 60618 ................... 312-478-7300 
Engineered Components Co., P. O. Bo.-8121, San Luis Obispo, CA 93403-8121 

· . . . . . . . . . . . . .. .. . . .. . . . . ... . .. . .. . . .. . . . . . . . . . . . . . .. . . . . . . . . .. . .. .. . .. 805-544-3800 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 ...•... 201-245-3200;800-526-4048 
§t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905 .,....... 813-693-0099 

tFreed Transformer, 1718 Weirfleld St., Ridgewood, NY 11385 ., ......... 212-388-1300 
t Genisco Technology Corp. Fi~ers Div., 18435 Susana Rd., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
t Hertz FiRer, 3 Aerial Way, Syosset, NY 11791 ........................... 516-822-4770 

Hewlett-Packard Co. 19310 Pruneridge Ave. CIG, IFD, Cupertino,CA 95014 
· ...................... ; . . . . .. . . . .. .. . .. .. . . .. . . . . .. . . .. . .. . . . . .. .. Call Local SIs. Off. 

t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 .. '......... 913-782-0012 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Filters, High Pass .. 2700{Cont'd) 
t Hopkins Engrg., 12900 Foothill Blvd., San Fernando, CA 91342 •....... ; 818-361-8691 

Hughes Aircraft Co., Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
..... , ................. , ....... ;., ..... ,............................... 714-752-3800 

t Hughes Microelectronics CircuJts Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92658-8903 ................ ,............................. 714-759-2952 

Hycomp, 100, 165 Cedar HUI St, Marlborough, MA 01752 ............... 617-485.6300 
ICCHW..L Y Corporation, 2575 E. Bayshore Ad, Palo AHo, CA 94303 .. .. 415-856-9900 
Industrial Midwec CapacRor Corp., 4902 Tollview Dr, Rolling Meadows, IL 60006 

...................................... : ................................ 312-577-0120 
t Infrared Industries, 100, 12151 Research Parkway, Orlando, FL 32826 '" 305'282-7700 
t Integrated Microwave, 3422 Tripp Cl, San Diego, CA 92121 ... . . . .. . . .. 619-259-2800 
t International Sensor Systems, 100, Aurora Industrial PI<., Box 345, Aurora, NE 68818 

· .. • . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . • .•. . . . . . . . . . . . . . . . . . . .. . . • .. 402-694-6111 
ITHACO, 100, Meas. & Controllnstrs. Div, 735 W. Clinton St, P.O. Box 6437, Ithaca, NY 

14851-6437 .......................................................... 607-272-7640 
tK&L MiCrowave, 100, 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t Kappa Networks, 100, 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

1-1100-223-0603 
KDI Electronics, 100, Engelmann &Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ...... ,......................................................... 20H187-81oo 
Krohn-HRe Corp, Avon Indl PI<., Bodwell St, Avon, MA 02322 . . . . . . .. . .. 508-580-1660 

t Lark Engineering Co, Baier & Baier 100, 26401 Calle Rolando, San Juan Capistrano; CA 
92675 ................................................................ 714-24(}-1233 

t Lectro Magnetics, Inc, 6056 W. Jefferson Blvd., Los Angeles, CA 90016 
· . . . . . . . . . . . . . . • . . . . . • . . . . . . .. 213-87(}-9383;(USA):aoo-325-9814;(CA):800-325-9815 

§t Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 408-432-1900 
tLorch Electronics, Sub. of Vernilron Corp., 105 Cedar La., Englewood, NJ 07831 

· ................................... , . .. . . . .. . . .. . .. .. .. . . . . . . . .. . .. ... 201-569-8282 
M/A.COM Microwave Components, 100, South Avenue, Burlington, MA 01603 

.. .. .. . . . . . . . . . .. . .. .. . .. .. . .. . .. .. .. . .. . .. . .. .. . . . . . . . . . .. .. .. .. . .. . .. 617-272-3000 
tMagnetico 100, 182 Morris Ave., Hollsville, NY 11742 ................... 516-654-1166 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10S90 .......................................... ; .. .. .. .. .. .. . .. .. . . .. 914-763-8893 

tMelTec, Div. Epsco, Inc., 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
t MeIropole Products 100, P. O. Box 309, S1afford, VA 22554 .............. 703-659-2132; 

703-971-7082 
§t Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

.. . . . . .. . . . .. .. . .. . .. • . . .. .. . .. .. . .. . . . . . . .. . .. ... . . . . . . .. .. . .. . .. . . . .. 215-489-3700 
tMicrolab/FXR, 10 Microlab Ad, Livingston, NJ 07039 ................... 201-992-7700 
tMicronics Technology 100, 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ........•........ 203-866-6000 
§ Microwave Developmen1 Laboratories, 10 Michigan Dr, Natick, MA 01760 

· ........... , .................... " . . ...•. . . . .. .. .. . .. .. .. . . . . . . . .. . ... 617-655-0060 
§tMicrowave Fitter Inc., 6743 Kinne St, East Syracuse, NY 13057-0466 .... 315-437-3953; 

800-448-1666 
t MonRor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 

§t Murata Erie North America, Inc, 2200 Lake Park Dr, Smyrna, GA 30060 
· .......•.................. , . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 404-436-1300 

§ Murata Manufacturing Co, LId., 2& 1 (}-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t Natcom, 3002 Commercial Ave; Northbrook, IL 60062 ....•............. 312-564-5100 
t Networks International Corporation, 13924 W. 108th St, Lenexa, KS 66215 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 913-469-6494 
t North Hills Electronics, 1 Alexander P~ Glen Cove, NY 11542 .......... 516-671-5700 
t OPT Industries Inc, 300 Red School La, Philfipsburg, NJ 08865 ........ 201-454-2600 
§ PCA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343 ......... 818-892-0761 
t Polara Engineering 100, 4115 W. Artesia Ave., Fullerton, CA 92633 ...... 714-521-0900 
'tPremier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
t Aeacte~ Inc., 687-0 Lofstrand La, Rockville, MD 20850 ............•.... 301-279-5535 
t Reev~offman Div, Dynamics Corporation of America, 400 W. North St, Carlisle, PA 

17013 ......................•...•........•.......•.............•...... 717-243-5929 
tRFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 

RLC Electronics, Inc, 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
tSage Laboratories, 100, 11 Huron Dr., Natick, MA 01760 ................ 617-663-0844 

Sentry Manufacturing. Crystal Park, Chickasha, OK 73018 .' . . . . . . . . . . . . . 405-224-6780 
§ Shure Bros., 222 Hartrey Ave, Evanston, IL 60202-3696 ................ 312-866-2200 

§t Sinclair Radio Laboratories Ltd., 85 Mary St, Aurora, ONT, CANADA L4G 3G9 
....................................................................... 416-727-0165 

Solar Electronics Co., A. T. Parker, 100, 901 N. Highland, Hollywood, CA 90038 
· .. . .. . .. .. . . .. .. . .. .. . .. . .. . .. . .. .. .. . .. . . . .. . .. .. . .. .. • . .. .. .. . . .. ... 213-462-0806 

§t Soshin Electric Co., Ltd., No. 18-18, 1-Chorne Nakamagome, OIa-Ku, Tokyo, JAPAN 
· . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . (03) 775-211.1 

§ Spectra Sonics, 3750 Airport Rd., Ogden, UT 84405 .. .. .. . . .. .. .. . . .. ... 801-392-7531 
Sprague Electric Company, FIL -MAG Business Unit, 3010 Del Sol Blvd, San Diego, CA 

92154-3483 .......................................................... 619-575-9353 
t Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd, Santa Clara, CA 95054 

.. .. . .. . . . . . .. .. . .. .. .. . .. . .. . .. . .. .. .. . .. . .. .. .. . . . .. . . . . . .. .. • . .. . . .. 408-988-0700 
t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 

§tSystron-Donner Microwave Div, 14644 Oxnard St, Van Nuys, CA 91409 
.•••..............•......•.....•..................•.................... 818-786-1760 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 
415-968-2211 

Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 . . . . ... . .. ... 406-586-0291 
tTeionic/Barkeley, Barkeley Inds.lnc, P.O. Box 277, Laguna Baech, CA 92652 

......•..................................•....•.•.•.................... 714-494-9401 
tTorotron Corp, 519 South Fifth Ave., Mt Vernon, NY 10550 ............. 914-664-2050 

Tucker Electronics, Box 461986, Garland, TX 75046 ..... 214-348-8800;aoo-527-4842 
U.s. Instr. Rentals, 2986 CamPUS Dr, San Mateo, CA 94403 .. . . . .. . . .. .. 800-824-2873 

t Vanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90246 • . . . . .. 213-323-4100 
Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ......•.. ,......... 813-855-6611 

t Watkins-Johnson Co., 3333 Hillview Ave., Palo Mo, CA 94304 . . . . . . . . .. 415-493-4141 
t Wavecom, Sub. of Loral Corp., 9036 Winnetka Ave., Northridge, CA 91324 

.. . . .. .. .. .. . .. .. .. . .. .. . .. . . .. .. . . .. .. . .. . .. .. . .. . .. . . . . .. . . .. .. • . .. .. 818-882-3010 
Wavetak San Diego, Inc., 9045 Balboa Avenue, San Diego, CA 92123 . . . 619-279-2200 
Wide Band Engineering Co., Inc., Box 21652, Phoenix, lIZ 85036........ 602-254-1570 

§tWorkman Eictm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

PRODUCT INDEX & DIRECTORY 

Filters, Hybrid-2700 
A.P. Circuit, 258 Uncaln Ave., Brooklyn, NY 11208, 212-737-1348 •••••• A.1637 
Comatron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••••• A.l639 
Datel, Inc., 11 Cabot Blvd., Man8lieJd, MA 02048, 617-33I!-3000 ••••••••• Do1159. 

t Aydin Vector Div, Aydin Corp.; Box 328, Newtown, PA18940-0328 ..••. 215-988-4271 
Cir-Q-Tel,lnc, 6600-04 Virginia Manor Ad, Beltsville, MD 20805 .. ,..... 301-946-1800 
CTS Corporation, 905 West Blvd North, Elkhar1,IN 46514 .............. 219-293-7511 
CTS Corp.,'Frequency Control Div, (Formerly KnightS Div.), 400 Reimann Ave., 

Sandwich, IL 60548 .................................................. 815-786-8411 
Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 

· . . . . . . . . . . . • . . . . . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • . . . . . • . . . . . . . 718-424-7500 
t Hisonic, Inc., 249 N. Troost P.O. Box 11'30, Olathe, KS 66061 . -.. , . . . . . . . 913-782-0012 
t Hughes Microelectronics CirCUM Division, 500 Superior Ave, p.o. SQx H, Newport 

Baech, CA 92658-8903 ................ .'............................. 714-759-2952 
§t Hybrids International Ltd., Thick Film Division, 311 N. Lindenwood Dr, Olathe, KS 66062 

................•...............................•............•.......•. 913-764-6400 
tlLC Data Device Corp, 105 Wilbur PI, Bohemia, NY 11716 ...•.......•. 516-567-5600 
t Intagrated Microwave, 3422 Tripp Cl, San Diego, CA 92121 .........•.• 619-259-2800 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ..•......... 301-749-2424 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10590 .............•...............•..•..................•............ 914-763-8893 

tMel Tec, DiY. Epsco, Inc., 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
t Modular Devices, Brookhaven R&D Plaza, 1 Roned Ad, Shirley, NY 11967 

.. . .. . . . . . .. . . . .. .. . . . . .. . .. . . . . . . . . .. . .. . .. . .. .. . . .. . . . . . .. . .. . .. . .. . . 516-345-3100 
PCA Electronics, 16799 Schoenbom St, Sepulveda, CA 91343 ...•..... 816-892-0761 

tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32904 ............ 407-298-2000 
t Stanford Applied Engrg Inc, 3520 De La Cruz Blvd., Santa Clara, CA 95054 

.. . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . .. . .. . .. . .. . . .. . .. ... . .. .. . . ... 408-986-Q7oo 
§ Toko America, Inc., 1250 Feahanville Dr, Mt Prospect" II. 60056 ........ 312-297-0070 

§tTycor Electronic Products Ltd, 6107-6 Street S.E., Catgary,AIberta, CANADA T2H lL9 
· .......................... , . . . . . .. . . .. . .. . . .. .. . . .. . .. . .. . . . . .. . .. .... 403-259-3200 

Verian Associates, Electron Device Group, 611 Hansen Way, Palo Atto, CA 94303 
· .. .. . . .. . . . . . . .. . . . . . . .. . . . . .. . .. .. . .. . .. . . . . . . . . .. . . . . . . . .. . . . . .. . . .. 415-493-4000 

Westem MUlliplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, IF-2700 
§t Andersen laboratOries, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-11761 

....................................................... , ......... Aol636 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 

...................... , .......................................... Ao1638 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••.•••••• Aol639 

Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt. Vernon, 
NY 10550, 914-664-2333 ..................................... :.... Aol652 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades PI<., NJ 07650, 201-1147-11400 
.......................................................... ,.. A·1558,1653 

Frequency Devices, Inc., 25 Locuat St, Haverhill, MA 01830, 617-374-11761 
................................................................. A·l660 

JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• A.l663,l665 
t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 •••• A.l666 
t McCoy Electronics Co., A Sub. of oak Industries, 100 Watts St, P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 •••••••••••••••••••••••• A.1409,1411 
t Microsonlcs Inc., 60 Wlntar St, Weymouth, MA 02188, 617-337-4200 •••• Ao1425 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... Ao143O 
tSawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 ••• A·1463 

TTE, Incorporated, 11652 W. Olympic Blvd., Loa Angeles, CA 90064, 
213-478-8224 ............................................... Aol706-1713 

t Advanced Fitter Devices, Inc., 6241 Yarrow Dr, Ste. 0, Carlsbad, CA 92009 
.......................•.....•......................................... 619-438-2074 

t Alpha Components, 1106 E. Simpson Rd., Mechanicsburg, PA 17055 ... 717-697-8595 
§ AVA Electronics Corporation, P.O. Box 184, 4000 Bridge St, Drexel Hil~ PA 19026 

............................... , . . .. . . . . . . .. .. .. .. . . . . .. . . . . .. . . . . . . . .. 215-264-2500 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-664-5591 
t Blackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

.. . . . . . . . . .. . . . . .. . . . . .. ... . .. .. . . . .. . . . . . . . .. . . .. . . . . .. . . . . . . . . . . . .. .. 608-752-8701 
Cir-Q-Te~ Inc, 6600-04 Virginia Manor Rd., Bettsville, MD 20805 ........ 301-946-1800 

tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 ........ 913-681-2601 
CoiI-Q Corp, 340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
Cord Electroriics, Inc., 177 Cantiague Rock Ad, Westbury, NY 11590 ... 516-935-3640 

tCTS Corporation, 905 West Blvd North, Elkhar1,IN 46514 .............. 219-293-7511 
t CTS Corp, Frequency Control Div, (Formerly Knights Div.), 400 Reimann Ave, 

Sandwich, IL 60546 ............... '.................................. 815-786-8411 
tDaden Associates, 23011 Moutton Pkwy, Ste. AI2, Laguna Hills, CA 92653 

........•...........................................................•.. 714-77(}-1522 
t Damon i:lectronics DiY., 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 
t Dietz Design, Inc., 100 Electronics Pkwy, Betton, MO 64012 ............ 816-331-4911 
tEagle, P.O. Box 911, Fallbrook, CA 92028 ........... ., ................ ,. 619;726-6000 

EI-Rad Mf~ 2800 W. Cullom Ave., Chicago, IL 60618 ................... 312-478-7300 
Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905 •........ 813-693-0099 

t Frequency ElectroniCS, Inc, 55 Charles Lindbergh Blvd., MRchel Field, NY 11553 
· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 516-794-4500 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 
....................................................................... 716-424-7500 

t Genisco Technology Corp., Fillers Div, 16435 Susana Rd., Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

GTE Products Corp., 2401 Reach Rd., Williamsport, PA 17701 .......... 717-326-6591 
t Hertz FiKer, 3 Aerial Way, Syosset, NY 11791 ........................... 516-822-4770 
t Hisonic,lnc., 249 N. Troost, P.o. Box 1130, Olatha, KS 66061 ........... 913-782-0012 
t Integrated Microwave, 3422 Tripp Cl, San Diago, CA 92121 ............ 619-259-2600 
t Intemational Sensor Systems, 100, Aurora Industrial PI<., Box 345, Aurora, NE 68618 

· . . . .. . . . . . .. . .. .. .. . .. . .. .. . . .. . . .. . . . . .. .. . . . . . . .. . . . . . . . .. .. • . .. . . .. 402-694-6111 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 .•.. ,....... 301-749-2424 
t K & L Quartzlek, K & L Microwave, 20 S. 48th Ave, Phoenix, lIZ 85043 

602-272-7944 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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t Lark Engineering Co, Baier & Baier Inc., 26401 Calle Rolando, San Juan Capistrano, CA 

92675 ................................................................ 714-240-1233 
tLNR Communications, Inc., 180 Marcus Blvd., Hauppauge. NY 11788 ... 516-273-7111 
tLorch Electronics, Sub. of Vernitron Corp., 105 Cedar La, Englewood, NJ 07631 

.............................................•......................... 201-569-8282 
t Magnetic Component Engineering, Inc., 11379 Playa Street, Culver City, CA 90230 

· .. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . .. . . .. . .. . .. . . . . . . . . . . . .. ... . . . .. 213-398-4761 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 

Microwave Development LaboratOries, 10 Michigan Or, Natick, MA 01760 
· ..................................... " . .. .. . . . . . . . . . . . .. . . . .. . . . . . . .. 617-655-0060 

tMon~or Products Co, Inc, 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 
tNetcorn, 3002 Commercial Ave., Northbrook, IL 60062 .................. 312-564-5100 
tNetwor1<s Intemational ColjlOration, 13924 W.l08th St, Lenexa, KS 66215 

. . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . .. . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . . .. 913-469-6494 
t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
t Piezo Technology Inc, 2525 Shader Rd., Orlando, FL 32804 ............ 407-298-2000 

Polyphase Instrumen~ 175 Commerce Or., Ft Washington, PA 19034 ... 215-643-6950 
t Reaetel, Inc, 687-0 Lofstrand La, Rockville, MD 20850 .... 301-279-5535 

RFICorporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 
t RF Monolithics, Inc., 4441 Sigma Rd, Dallas, TX 75244 ................. 214-233-2903 
tRockwell Fiher Products, 2990 Airway Ave., Costa Mesa, CA 92626..... 714-641-5311 

Sentry Manufacturing, Crystal Park, Chickasha, OK 73018 .............. 405-224-6780 
§Shokai Far E~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Sokol Crystal Products, Inc, 121 Water St, Mineral Poin~ WI 53565 . . . .. 608-987-3363 
t Stanford Applied Engrg, Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 408-988-0700 
Tel ... Tech CoIjlOration, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

t TeloniclBerkeley, Berkeley Inds, Inc, P.O. Box 277, Laguna Beach, CA 92652 
· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-494-9401 

Texscan Instruments, Texscan ColjlOration, 3169 N. Shadeland, Indianapolis, IN 46226 
....................................................................... 317-545-4196 

§Toko America, Inc., 1250 Feehanville Or, Ml Prospec~, IL 60056 ........ 312-297-0070 
t T orotron Corp, 519 South Fifth Ave., Ml Vemon, NY 10550 . . . . . . . . . . . .. 914-664-2050 

Toyo Comm. Equip. Co., Ltd., 20-4, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 
JAPAN 105 ............................................. 03-459-7320/03-459-7310 

tVanguard Electronics Co., 1480 W.178th St, Gardena, CA 90248 ....... 213-323-4100 
Vernilron Piezoelectric Div., 232 Forbes Rd., Bedford, OH 44146-5478 .. 216-232-8600 

t Wavecorn, SUb. of Loral Corp, 9036 Winnetka Ave., Northridge, CA 91324 
................................................................ 818-882-3010 

Filters, Ladder-2700 
t KR ElectroniCS, Inc., 91 A,,-enel St., Avenel, NJ 07001, 201-638-1900 .,.. A.I686 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A.I431 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 .................................................... A.I706 
Vernitron Piezoelectric DiY., 232 Forbes Rd., Bedford, OH 44146-5478, 

216-232-8600 .................................................... A-I487 
tBlackhawk Networks Corp., 14 N. Parker Dr., P.O. Box 919,Janesville, WI 53545 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 608-752-8701 
Cir-o-Tel, Inc., 6600-04 Virginia Manor Rd., Behsville, MD 20805 ........ 301-946-1800 

teagle, P.O. Box 911, Fallbrook, CA 92028 ............................... 619-728-6000 
t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 .,........... 619-259-2600 
tNetwor1<s International ColjlOration, 13924 W. 108th St, Lenexa, KS 66215 

................... , .. .. . .. . . . .. . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 913-469-6494 
tRockweil Fiher Products, 2990 Airway Ave, Costa Mesa, CA 92626 ..... 714-641-5311 

Western Muhiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, LC-2700 
Allen Avionics, Inc., 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 

............................................................ A-1496,1635 
Cheatarfieid Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-11655 

................................................................. A·I638 
tComstron Corp., 10'Hub Dr., Melville, NY 11747, 516-756-1100 ••••...•• A.I639 
t Electro.nic Precision Components Corporation, 11 W. Sandford Blvd., MI. Vernon, 

NY 10550, 914-664-2333 .......................................... A.1652 
Elpac Components, Elpac Electronics, Inc., 3131 S. Standard Ave., Santa Ana, CA 

92705, 714-979-4440 ........................................ A·l082-1083 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

............................................................ A·I558,1653 
t Frequency Salectlve N_orks, 69-20 Garfield Ave., Woodside, NY 113n, 

718-424-7500 .................................................... A.I400 
t Mlcrosonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 •••• A-1425 
t Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405, 203-488-1033 

................................................................. A-16n 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •.••• A.1678 

Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 ••••.• 
A·1700 

.§ Toko America, Inc., 1250 Feehanville Dr., Mt. Prospect .. IL 80056, 312-29HI070 
................................................................. A·I701 

Tri-Mag, Inc., 8210 Weat Doe Ave., Visalia, CA 93291,209-651-2222 
• .. • .. .. • • . .. • . • • .. . • . • • .. • • .. . • • .. .. . .. • . .. • • . .. • . . .. • . • • •• A·1702-1704 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 
213-478-8224 .................................................... A-I706 

§tTusonlx, Inc., n41 N. Busineaa Park Drive, P. O. Box 37144, Tucson, AZ 
85740-7144,602-744-0400 .......... ,............................. A-I714 

§t United Transformer Corporation, SUb. 01 OPT Induatries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2800 •••••••.••••••••.••••••••••••• A-1479 

t US Microtek Components Corp" DIvision 01 Unltrode Corp., 11144 Penrose St., 
Sun Valley, CA 91352, 818-787-6770 ............................... A-II84 

t Advanced Fitter Devices, Inc., 6241 Yarrow Dr, Ste. 0, Carlsbacr;CA 92009 
· . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 619-438-2074 

t Alpha Componenls, 1106 E. Simpson Rd., Mechanicsburg, PA 17055 ... 717-697-8595 
Amecon, Inc, 1900 S. Chris La, Anaheim, CA 92805 .•..• 714-634-2220;800-392-2292 

§t Andersen Laboratories, 1280 .Blue Hills Ave, Bloomfield, CT 06002 ..... 203-242-0761 

Filters, LC-2700 {Cont'd} 
t Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802 ....... 516-938-9700 
tAxel Eictrns, General Signal Corp., 134-20 Jamaica Ave, Jamaica, NY 11418 

. ................................................•...................... 718-291-3900 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 •.................... 914-684-5591 
tBlackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, Wl53545 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 608-752-8701 
Cir-Q.Te( Inc., 6600-04 Virginia Manor Rd., Behsville, MD 20805 ........ 301-946-1800 

t Cirtech, EG & G, 15237 Cherry Sl, Shawnee Mission, KS 68223 ........ 913-681-2801 
Control Concepts Corp,~.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 

tDaden Associates, 23011 Mouhon Pkwy, Ste. Al2, Laguna Hills, CA 92653 
....................................................................... 714-770-1522 

t Damon Electronics Div, 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 
Dente~ 2991 N. Argyle Ave., Fresno, CA 93727 ........................ , 2~292-1111 

De Coursey Engineering Laboratory, 11828 W. Jefferson, Culver City, CA 90230 
............... " . .. .. . . .. . . .. . . . . . . . . . . . . . . .. . . . .. . . .. . .. .. . .. . . .. . . .. 213-EX7-9668 

t Dynamic Air Engrg., Inc, 620 E. Dyer Rd., Santa Ana, CA 92705-5697 ... 714-540-1000 
tEagle, P.O. Box 911, Fallbrook, CA 92028 ............................... 619-728-8000 

Electrocom Industries, 1105 N.lronwood Or, S. Bend, IN 46615 ......... 219-232-2743 
§Electrocube, 1710 So. Del Mar Ave., San Gabrie~ CA 91776 ............ 818-573-3300 
t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Elmag Division, Lindgren RF Enclosures, 54 Clark St, Newark, NJ 07104 

....................................................................... 201-481-1600 
Engineered Components Co, P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . .. . . .. .. . . . . . .. . . . .. . . . .. .. . .. . . .. .. . .. 805-544-3800 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 ....... 201-245-3200;800-526-4048 
Genisco Technology Corp., Fihers Div, 18435 Susana ReI., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
t Hertz Fiher, 3 Aerial Way, Syosset NY 11791·........................... 516-822-4770 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
tHopkins Engrg, 12900 Foothill Blvd., San Femando, CA 91342 ......... 818-361-8691 
t Hughes Microelectronics Circuits Division, 500 Superior Ave, P.O. Box H, Newport 

Beach, CA 92658-8903 .............................................. 714-759-2952 
Induslrial Midwec Capacitor Corp., 4902 Tollview Or, Rolling Meadows, IL 80008 

....................................................................... 312-577-0120 
tlntegrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ............ 619-259-2600 
t K&L Microwave, Inc., 408 Coles Circle, SaliSbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave, Phoenix, AZ 85043 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-272-7944 
t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

1-800-223-0603 
t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001 ................... 201-638-1900 
t Lark Engineering Co, Baier & Baier Inc., 26401 Calle Rolando, San Juan Capistrano, CA 

92675................................................................ 714-240-1233 
tLectro Magnatics, Inc, 6056 W. Jefferson Blvd., Los Angeles, CA 90016 

.............................. 213-870-9383;(USA):800-325-9814;(CA):800-325-9815 
t Magnetico Inc., 182 Morris Ave, Hohsville, NY 11742 ................... 516-654-1168 

Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 
10590 .. .. .. . .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .... 914-763-8893 

tMel Tee, Div. Epsco, Inc, 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
t Metropole Products Inc, P. O. Box 309, Stafford, VA 22554 .............. 703-659-2132; 

703-971-7082 
Monitor Products Co., Inc, 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 
Mu-Del Electronics, Inc., 2426 Linden Lane, Silver Spring, MD 20910-1288 

....................................................................... 301-587-6087 
§ Murata Manufacturing Co, Ltd., 26-10-2-chom&-Tenjin, Nagaoka-Kyo-Sh\ Kyoto, JAPAN 

617 ...................................................... "" ..... ".... 075-951-9111 
t Netcorn, 3002 Commercial Ave, Northbrook, IL 60062 .................. 312-584-5100 
t Networks International ColjlOration, 13924 W. 108th St, Lenexa, KS 68215 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . .. 913-469-6494 
t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Periormance Controls, Inc, 433 Caredean Drive, Horsham, PA 19044 ... 215-675-6500 
t Pieza Technology Inc., 2525 Shader Rd., Orlando, FL 32804 ............ 407-298-2000 
tPolara Engineering Inc., 4115 W. Artesia Ave, FUIler1on, CA 92633 ...... 714-521-0900 
tPolyphase Instrumen~ 175 Commerce Or, Ft Washington, PA 19034 ... 215-643-6950 

§t Power Integrity Corp, 1840 Pembroke ReI., P.O. Box 9682, Greensboro, NC 27429-0682 
· . . . .. . . . .. . . . . . . . . . . . . .. . . .. . . . . .. . . . . .. . .. . ... . . . ... .. 919-379-9773;800-237-6260 

t Reactel, Inc., 687-0 Lofstrand La, Rockville, MD 20850 ................. 301-279-5535 
RFI ColjlOration, 100 E. Pine Aire Or, Bay Shore, NY 11706 ............ 516-231-8400 
Fhron Corp, 7324 Lawndale, Skokie, IL 80076 .......................... 312-679-7180 

t Sanders ASSOCiates, Inc., A Lockheed Company, EMC Dept, 95 Canal St, Nashua, NH 
03061-2004 . . . . . .. . . . . .. .. . .. . . . .. . . .. . .. .. .. . . . .. . .. . . .. .. .. . . . . . ... 603-885-3602 

tSFE Technologies, 1501 1st St, San Fernando, CA 91340 .. , ........... 818-365-9411 
t Sigmapower, Inc, 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 

Sokol Crystal Products, Inc, 121 Water St, Mineral Poin~ Wl53565 ..... 608-987-3363" 
Spectrum Contro\ Inc., 2185 W. 8th St, Erie, PA 16505 ...............•. 814-455-0968 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 
92154-3463 .......................................................... 619-575-9353 

t Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd., Santa Clara, CA 95054 
...................................................... , ................ 408-988-0700 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................. . 
415-968-2211 

Tel ... Tech ColjlOration, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
tTelonic/Berkeley, Berkeley Inds. Inc, P.O. Box 277, Laguna Beach, CA 92652 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . • .. 714-494-9401 
t Thinco Div., Hull Corp, Davisville ReI., Hatboro, PA 19040 ............... 215-672-7600 

Universal Ad-Yu/D-F Corp., 2517 E. Norwich St, Milwaukee, WI 53207 ................ . 
414-482-4100 

t Vanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248 . . . . . .. 213-323-4100 
Western Muhiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

§t Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043.. 415-968-9176 

Filters, Line - See Filters, EMI/RFI (Vol. A) 

EEM 1988 §-Product'sold through distributors t-Product meets MIL specs 



Filters, Unear Phase-2700 

Filters, Linear Phase-2700 
.Allen Avionics,lnc., 224 E. 2nd St, Mirieola, NY 11501, 516-2~ ••• A'1496 
Chesterfteld Products, 37 Midland Ava., Elmwood Park, NJ 07407, 201-797-9655 

•••••• :; •••••••••••••••••••••.•••••••••••••••••••••••••••••••••••• A-1638 
tc;omstronCorp., 10 Hub Dr., Melville, NY 1'1747, 516-756-1100 ••••••••• A-1639 

Curtis Industries, 7400 W. Douglas Ave., P.O. Box 18699,Milwaukee, WI 
53218-0899, 414,-535-1500 ••••••• ; ••••••••••••••••••••••• :. •• A-1642-1643 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07850, 201-94N)400 
• •••••.•••••••••••••••••••••••••••• ; • • • • • • • • • • ... • • • • • •• • • • •• A-1558,1653 

Frequency Osvices, Inc., 25 Locust St, Haverl'liU, MA 01830, 61.1-374-0761 
• • • • • • ... • • • • • • • • • • • •• • • • • • • • • • ... • • • • • • • • • • • • • • • • • • • •• • • • • •• A-1660-1661 

t Frequency Selectiva Networks, 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 ..................................... ;.............. A-1400 

t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 •••• A-1666 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St, P.O. Box B, Mt. 

HoUy Springs, PA 17085, 717-4116-3411 ••••••••••••••••••••••••••••• A-1411 
t Microeonics Inc., 60 Winter St, Weymouth, MA 02186,617-337-4200 •••• A-1425 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 • • • •• A-1678 

Precision Fillers, 240 Cherry St, Ithaca, NY 14850, 807-277-3550 ••• A-1680-1684 
t Se_k Inc., P.O. Box 809501, Orlando, FL 32880-9501, 407-866-8660 ••• A-1463 

TTE, Incorporated, 11852 W. Olympic Blvd., Loa Angeles, CA 90064, 
213-478-8224 ................ :................................... A-1706 

t Advancad FiRer Devices, Inc., 6241 Yarrow Dr, Ste. D, carlsbad, CA 92009 
...•.....•...................•................•.•............•......... 619-438-2074 

tAIphaComponen1s, 1196 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-8595 
§t Andersen laboratOries. 1280 Blue Hills Ave. Bloomfield, CT 06002 .•... 203-242-0761 

A. P. Circuit 256 Lincoln Ave. Brooklyn. NY 11208...................... 212-737-1348 
t Artronic Instrument Co, Inc., 9 Division St Sidney, NY 13838 .•......... 607-583-6444 
tAxel EIctms.,General Signal Corp., 134,-20.Jamaica Ave. Jamaica, NY 11418 

.. .. . .. .. . . . .. . .. .. . .. . .. .. .. . . .. .. .. . .. .. . .. .. . .. . .. . .. . .. . .. .. .. . .... 718-291-3900 
tOO Electronics, 30 South St Mt Vernon, NY 10550 .................... 914-664-5591 

Cir-Q-Tel, Inc., 6600-04 Virginia Manor Rd., BeRsville, MD 20805 ........ 301-946-1800 
tCirtech, EG & G. 1523'(' Cheny SL Shawnee Mission. KS 66223 ........ 913-681-2801 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-936-6188 
t Damon Electronics Div, 80 Wilson Way, Westwood, MA 02090 .•....... 617-329-2460 
Date~ Inc., 11 cabot Blvd., Mansfield, MA 02048 ..•............•........ 617-339-3000 

t Dietz Design, Inc., 100 Electronics Pkwy, Belton, MO 64012 ..... \...... 816-331-4911 
§ Dynamics, Div. of Waugh Controls Corp., 9001. Fullbright Ave. Chatsworth, CA 91311 

...........•.........•...............•.•......•.......•........•....... 818-998-8281 
Electrocom Industries, 1105 N.lronwood Dr. S. Bend, IN 46615 .......... 219-232-2743 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt: Vernon, NY 

10550 ............................................................. ,.. 914-664-2333 
tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Frequency Electronics, Inc., 55 Cherles Lindbergh Blvd., MHchel Field, NY 11553 

· . ; . . . . . . . . . • . . • . . • . . . . . . . .... . . . . . . . .. . . . • . . . . . . . . . . . . • . . . . . • . . . . . . . . .. 516-794-4500 
tGanisco Technology Corp., FiRers DiY, 16435 Susana Rd., Rancho Dominguez, CA 

90221 •...•...•.........•.....•........•....................•......... 213-537-4750 
t Hertz FiRer, 3 Aerial Way, Syosset, NY 11791 ........................... 516-822-4nO 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130. Olathe, KS 66061 ........... 913-782-0012 
t Hughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, Newport 

Beach, CA 92858-8903 .....•..•..................•.....•...........• 714-759-2952 
t Integrated Microwave, 3422 Tripp Cl, San Diego, CA 92121 ............ 619-259-2600 

ITHACO, Inc., Mess. & Controllnstrs. DiY, 735 W. Ctinton SI., P.O. Box 6437, Ithaca. NY 
14851-6437 .......................................................... 607-272-7640 

t K&LMicrowave, Inc., 408 Coles Circle, Salisbury, MD 21801 ......•..... 301-749-2424 
t K & L Quartztek. K & L Microwave, 20 S. 48th Ave. Phoenix, ,,;z 85043 

· . . . • . . • . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • . • . • . . • . . . . . . . . . . . . . .. 602-272-7944 
t Kappa Networks, Inc., 1443 Pinewood SL Rahway, NJ 07085 .....•...... 201-398-9400; 

1-800-223-0803 
Krohn-HHe Corp., Avon IndL Pk., Bodwell SL Avon, MA 02322 ........... 508-580-1660 

tLeigh Instrumenls LId., Componenls Division, 141 Bond Ave. Don Mills, ON, CANADA 
MaB 1M2 ......... ; .. · ................................................ 416-447-8531 

§t Linear Technology Corp., 1630 Mccarlhy Blvd., Milpitas, CA 95035 ..... 408-432-1900 
t Lorch Electronics, Sub. of VernHron Corp., 105 Cedar La, Englewood, NJ 07631 

........................................................ , . .. . .. .. .. . ... 201-569-8282 
t Magnetico Inc., 182 Morris Ave. Holtsville, NY 11742 ................... 516-654-1166 
tMeI Tee, Div. Epsco.lnc., 411 Providence Hwy. Westwood,.MA 02090 .. 617-329-1508 
t Metropole Products Inc., P. O. Box 309, Stafford, VA 22554 ........•..•.. 703-659-2132; 

703-971-7082 
Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

....................................................................... 215-489-3700 
t Microphase, 587 Connecticut Ave. Norwalk, CT 08856 ................. 203-886-8000 

Microwave Development Laboratories. 10Michigan Dr, Natick, MA 01760 
· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . • . • . . . . . 617-655-0080 

tNetcom, 3002 Commercial Ave. Northbrook, IL IlOO62 .................. 312-564-5100 
t North Hills Electronics, 1 Alexander P~ Glen Cove, NY 11542 .,........ 516-671-5700 
t OPT Industries Inc., 300 Red School La, Phil6psburg, NJ 08885 .•....•. 201-454-2600 

Pacific Instrumenls Inc., 215 Mason Circle, Concord, CA 94520 ......... 415-827-9010 
tPiezo Technology Inc, 2525 Shader Ad., Orlando. FL 32804 .....•..•... 407-298-2000 
t Polyphese Instrument, 175 Commerce Dr, Fl Washington PA 19034 ... 215-643-6950 
tReacte~ Inc., 687-0 Lofstrand La, Rockville, MD 20850 ................. 301-279-5535 

RFI CorporatiOn, 100 E. Pine Aire Dr, Bay Shore, NY 11708 .....•...... 516-231-6400 
t Rockwell FiRer Products, 2990 Airway Ave. Costa Mesa, CA 92626 .. . .. 714-641-5311 

Sokol Crystal Products, Inc,. 121 Water SL Mineral Point, WI 53585 .•... 608-987-3383 
t Stenford Applied Engrg, Inc., 3520 Os La Cruz Blvd., Santa Clara, CA 95054 

.. . .. . ... .. . .. .. . .. .. . .. . .. . . .. .. .. .. . .. . . . . . . . .. .. .. . .. . .. . .. . .. .... .. 408-986-0700 
TekHech Corporation, P.O. Box 790, Bozeman, MT 59715 ...•...••.•.. 406-586-0291 

tTeionic/Berkeley, Berkeley Inds.lnc., P.O. Box 277, Laguna Beach, CA 92652 
· ...............•.•...........•.•......•....••....••.........•......• " 714-494-9401 

§ TOka America, Inc., 1250 Feehanville Dr. Ml Prospect.lL 60056 ........ 312-297-0070 
tTorotron Corp., 519 South Fdlh Ave. Ml Vernon, NY 10550 ............. 914-664-2050 
t UTE Microwave, 3500 Sunset Ave. Asbury Park, NJ 07712 ...•...•..... 201'922-1009 
tWavecom, Sub. of Lora! Corp., 9036 Winnetka Ave. Northridge, CA 91324 

....................................................................... 818-882-3010 
Western MuRiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 ., 415-592-8832 

PRODUCT INDEX & DIRECTORY 

Filters, Low Pass-2700 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 518-248-8080 
.•••••••••••••••••••••••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • • A-1496;163S 

A. P. Circuit, 256 Uncoln Ave., Brooklyn, NY 11208, 212-737-1348 •••••• A-1637 
Ceddell-Burns Mfg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••• A-1208-1209 
Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407, 201-797-9655 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A-1638 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 •••• :.... Ao1639 

D!del, Inc., 11 cabot Blvd., Mansfield, MA 02048, 617-339-3000;........ 001159 
t Eagle, P.O. Box 911, Fallbrook, CA 92028, 619-728-6000 •••••••••••••.• A-1647 
t Electronic Precision Components Corporation, 11 W. SendfOrd Blvd., Mt. Vernon; 

NY 10550, 914-664-2333 •••••• ,................................... A-1852 
Elpec Components, Elpac ElectroniCS, Inc., 3131 S. Standard Ave., Sents Ana, CA 

92705, 714-979-4440 ........................................ A0 1082-1083 
t ESC Electronics Corp., 534 Bergen Blvd., Palisadas Pk., NJ 07650, 201-947-0400 

............................................ ',' • • • • • • • • • • • • • • Ao1558,1653 
Frequency Devices, Inc., 25 LocustSt, Haverhill, MA 01830, 617-374-0761 

••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••• A-1661 
t Frequency Selective Networks, 69-20 GarfIeld Ave., Woodside, NY 11377, 

718-424·7500 ................. ,.................................. A-1400 
t KR ElectroniCS, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • •• Ao1666-1668 
Magnetek Corp., 7315 R8!I Dser Dr., Boulder, CO 80301-4696, 303-442-6700 

••••••••••••••••••••••• , •.•••••••••••• , ••••• , ••••••••••••.••••• :. Ao2250 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590, 914-763-8893 •••••••••••••• '.............................. Ao1670 
Mini-Circuits Lab., 2625 E.14th St, P.O. Box 350166, Brooklyn', NY 11235-0003, 

718-934-4500' • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • . •• A-1775 
§ PCA ElectroniCS, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892-0761 

................................................................. A-1611 
t Piconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •• • •• A-1678 
t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 

215-643-6950 .................................................... Ao2351 
Precision Filters, 240 Cherry St, Ithaca, NY 14850, 607-271-3550 ••• A-1680-1684 
Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 •••••• 

A-1700 
§ Toko America, Inc., 1250 Feehanvllie Dr., Mt. Proapect" IL 60056, 312-297-0070 

................................................................. A-1701 
TTE, Incorporated, 11852 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 .......................................... A-1709,1711,1713 
§t United Transformer CorporatIon, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08685, 201-454-2600 .............................. A-1479 
t US Mlcrofek Components Corp., Division of Unitrode Corp., 11144 Panrose St, 

Sun Valley, CA 91352,818-767-6770 ............................... A-1164 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 

415-592-8632 .................................................... A-1715 
Advanced FiRer Devices, Inc, 6241 Yanow Dr, Ste. 0, Carlsbad, CA 92009 

............................•.•...•............................•....... 619-436-2074 
t Aeroflex Laboratories. Inc., Microelectronics Div, 35 S. Service Rd., Plainview, NY 11803 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . • . • . . . . . . . • . . • . . . . . . . . . . . . . . . • . 516-694-6700 
t Airtron, Linon Industries, Inc., 200 E. Hanover Ave. Morris Plains, NJ 07950 

· . .. .. .. . .. . .. . .. . . . . .. .. . . . . . .. . . . .. . . . .. . . .. . . . .. .. .. . .. .. . . . .. .. .. .. 201-539-5500 
t Alpha Components, 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-8595 

AMP, Box 3608, Harrisburg, PA 17105 .................................. 800-362-5673' 
t Applied Research, Inc, 111 New South Ad., Hicksville, NY 11802. . . . . . .. 516-938-9700 
t Ana Inc, 15 Harold Ct.. Bay Shore, NY 11708 ........................... 516-231-8400' 
t Artronic Instrument Co, Inc., 9 Division SI., Sidney. NY 13838 .......•... 607-583-6444 
§AVA Electronics Corporation, P.O. Box 184,4000 Bridge SL Drexel HiI\ PA 19026 

.. . . . . . .. . .. . . . . . .. .. . .. .. . . .. . .. . .. .. .. . .. ... . .. .. . .. . . . .. . .. . .. .. .. .. 215-294-2500 
tAxel Elc1ms., General Signal CoIp, 134,-20 Jamaica Ave. Jamaica, NY 11418 

.. . . .. . . . . . . . . .. . .. .. . .. . . . . .. . . • . . . .. .. . .. . .. . .. .. . .. .. . .. . .. . .. .. .. .. 718-291-3900 
tBelzers Optical Corporation, 170 Locke Or, Marlboro, MA 01752 ........ 617-4111-8860 
tOO Electronics, 30 South SI., Mt Vernon, NY 10550 .................... 914-664-5591 
t Bird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2794 .•.. 216-248-1200 
tBlackhawk Networks Corp, 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

.. . .. .. .. . .. . .. .. . . . . . . . . . .. . . . . .. . .. . . . . .. .. . . . . .. . . . .. . .. . . .. . . .. . ... 808-752-8701 
§ Bu,,:Brown CoIp, P.O. Box 11400, Tucson, PZ. 85734 .................. 602-746-1111 

C8ptor CoIp, 5040 S. County Ad (25A), TIpp CIIy, OH 45371 ........... 513-667-6484 
Centre Engineering, 2820 E. College Ave. State College, PA 16801 ..... 814-237-0321 
Cir-Q-Te\ Inc, 6600-04 Virginia Manor Ad., Beltsville, MD 20805 .•...... 301-945-1800 

tCirtech, EG & G, 15237 Cherry SL Shawnee Mission, KS 66223 ........ 913-681-2801 
t Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd., Los Angeles. CA 90016 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . . . • . . . • . . . • . . . . . . . . . . . . . . . . . . . . .. 21,3-836-6188 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH' 44135 ...• l-eoo-coAXIAL 
Coil-O Corp., 340 Bronxville Ad., Bronxville, NY 10708 .........•........ 914-337-4775 

§Compac, 1320-13 Lincoln Ave. Holbrook, NY 11741 .................... 516-585-3400 
tConolog Corp, 5 Columbia Rd., Somerville, NJ 08876 ................... 201-722-8081 

§t Control Concepts Corp., P.O. Box 1380, Binghamton, NY 13902-1380 .. . 607-724-2464 
t Control Electronics, Neurotech Corp., 139 Florida SI., Fanningdale, NY 11735 

...•.........................•.•...........•.........................•. 516-694-0125 
Cord ElectrOniCS, Inc., 177Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 
CTS Corporation, 905 Wast Blvd North, Elkhart, IN 46514 ... , .......... 219-293-7511 

t CTS Corporation, Microelectronics Div, 1.201 Cumberiand Ave. W. Lalaye\te, IN 47908 
•........•....................................•.•....•..•.............. 317-463-2585 

t Daden Associates. 23011 MouRon Pkwy, Ste. AI2, Laguna Hills, CA 92853 
....................................................................... 714-770-1522 

t Damon Electronics Div, 80 Wilson Way, Westwood. MA 02090 .•.•....• 617-329-2460 
Dante~ 2991 N. Argyle Ave. Fresno, CA 93727 ........ ~ .......... ...... 209-292-1111 

t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1 !l15 .... 201-773-2299 
De Coursey Engineering Laboratory, 11828 W. Jefferson, Culver CIIy, CA 90230 

.........•.........•...•..•.....•.....•.•...•...•.•..........•..•.••..• 213-EX7-9868 
t Dielectric Communicalions, General Signal, Tower Hill Rd., Raymond, ME 04071 

.................. , .. . .. .. . . .. . .. . .. .. .. . . .. .. . .. .... .. . 207-655-4555;800-341-9878 
t DielzDesign, Inc., 100 Electronics Pkwy, BeIton,MO 64012 ............ 816-331-4911 
§ Dyma Engineering, Box 1535, Los Lunas, NM 87031 .. . . . . . . . . . . • . . . . .. 505-665-6700 

§-Product sold through distributors t-Product meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

t Dynamic Air Engrg., Inc., 620 E. Dyer Ad., Santa Ana, CA 92705-5697 ... 714-541)-1000 
§ Dynamics, Div. of Waugh Controls Corp., 9001 Fullbright Ave, Chatsworth, CA 91311 
, ....................................................................... 816-996-8281 

t Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 
94086 ........................................................... _ . ... 406-731>-6410 

Electrocom Industries, 1105 N. Ironwood Dr., S. Bend, IN 46615 ......... 219-232-2743 
§ Electronic Specialists, 171 South Main SI., Natick, MA 01760 ............. 617-655-1532; 

801>-225-4876 
tElectronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Elmag Pivision, Lindgren RF Enclosures, 54 Clark St., Newark, NJ 07104 

.......................................................... 201-481-1600 
EI-Rad MIg., 2800 W. Cullom Ave, Chicago, Il60618 ................... 312-476-7300 
Engil1$(ed Components Co, P. O. Box 8121, San luis Obispo, CA 93403-8121 

.. .. .. .. .. .. .. . .. .. .. .. .. .. . .. . ... .................................... 805-544-3800 
EWC, Inc., 725 Federal Ave, Kenilworth, NJ 07033 . . . . . . 201·245-3200;801>-526-4048 

t Fi~Coil Company, Inc., 800 Axinn Ave, Garden City, NY 11530 .......... 516-226-9445 
t FiKron Co, Inc, SUb. of ARX Inc., 146-E Sweet Hollow Rd., Old Bethpage, NY 11804 

....................................................................... 516-752-1144 
t Freed Transformer, 1718 Weirlield SI., Ridgewood, NY 11385 ....... 212-386-1300 
t Genisco Technology Corp., FiKers Div., 18435 Susana Rd., Rancho Dominguez, CA 

90221 ............................................ ................... 213-537-4750 
t Hertz FiKer, 3 Aerial Way, Syosse~ NY 11791 .. ....................... 516-822-4770 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
................................... . __ ....... __ Call local Sis. Off. 

t Hisonic, Inc, 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
tHopkins Engr!}, 12900 Foothill Blvd., San Fernando, CA 91342 ......... 816-361-8691 

Hughes Aircraft Co., Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
.... __ . __ .... ______ .... ______ . __ .... __ .... __ .. __ ....... ________ . __ ..... 714-752-3800 

t Hughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92659-8903 .............................................. 714-759-2952 

Hycomp, Inc., 165 Cedar Hill St, Marlborough, MA 01752 ............... 617-485-6300 
IndUstrial Midwec Capacitor Corp., 4902 Tollview Dr, Rolling Meadows, Il6ooo8 

.................................................................... __ 312-577-0120 
t Infrared Industries, Inc, 12151 Research Parkway, Orlando, Fl32826 ... 305-282-7700 
tlntegrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 ...... __ .... 619-259-2600 
t International Sensor Systems, Inc., Aurora Industrial Pk" Box 345, Aurora, NE 68818 

. . . . . . .. . . . . . . . . . . .. ............................................. 402-694-6111 
ITHACO, Inc., Meas. & Control Instrs. Div., 735 W. Clinton SI., P.O. Box 6437, Ithaca, NY 

14851-6437 .. ______ .... __ ....... __ .. __ .......... __ . __ .............. 607-272-7640 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 .......... ,. -301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ. 85043 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-272-7944 
t Kappa Networks, Inc, 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

1-601>-223-0603 
KDI ElectroniCs, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 .................. ______________ . ____ .......................... 201-887-8100 
Krohn-Hite Corp, Avon Indl. Pk, Bodwell St, Avon, MA 02322 ......... _. 506-581)-1660 

§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 
92136-5542 ........ .. .. . . . .. .. .. .. .. .... .. .. .. .. .. . .. .. .. . . .. .. .. .... 619-576-2600 

t Lark Engineering Co., Baier & Baier Inc., 26401 Calle Rolando, San Juan Capistrano, CA 
92675 ................................................................ 714-241)-1233 

t lectro Magnetics, Inc., 6056 W. Jefferson Blvd., Los Angeles, CA 90016 
. . . . . . . . . . . .. 213-871)-9363;(USA):801>-325-9814;(CA):B0I>-325-9815 

§t Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-432-1900 
t Lorch Electronics, SUb. of Vernitron Corp., 105 Cedar La, Englewood, NJ 07631 

· . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . .. . . . .. . . .. .. . . .. .. . . . .. . .. ... 201-569-8282 
tMagnelico Inc., 182 Morris Ave., HoKsville, NY 11742 ...... __ ........... 516-654-1166 
t Marellnstr. Co., 907 South East 131h PI., Capa Coral, Fl33990 ........ .813-574-8788 
tMel Tec, Div. Epsco, Inc, 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1508 
tMelropole Products Inc, P. O. Box 309, stafford, VA 22554 .............. 703-659-2132; 

703-971-7082 
§t Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 215-489-3700 
tMicrolablFXR, 10 Microlab Rd, Livingston, NJ 07039 ................... 201-992-7700 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
§tMicrowave FiKer Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 

801>-446-1666 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

.. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. 514-694-6666 
t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 

Mu-Del Electronics, Inc, 2426 linden Lane, Silver Spring, MD 2091G-1288 
....................................................................... 301-587-6087 

§t Murata Erie North America, Inc, 2200 Lake Park Dr, Smyrna, GA 30080 
· .............. , . . . . . . . . . . . . . . . . . . . . . .. .....................•......... 404-436-1300 

§ Murata Manufacturing Co, Ltd., 26-11)-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t Netcom, 3002 Commercial Ave, Northbrook, IL 60062 .•................ 312-564-5100 
tNetworks International Corporation, 13924 W.l0Bth St., Lenexa, KS 66215 

· ............................................... : . . . . . . . . . . . . . . . . . . . . .. 913-469-6494 
tNorth Hills Electronics, 1 Alexander PI, Glen Cove, NY 1.1542 .......... 516-671-5700 

Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97.222 ......... 503-659-7932 
t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 

Pacffic.lnstrurnents Inc., 215 Mason Circle, Concord, CA 94520 ......... 415-827-9010 
t Performance Controls, Inc, 433 Caredean Dnve, Horsham, PA 19044 ... 215-675-6500 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804 .......•.... 407-298-2000 
tPremier Microwave, 35 New Broad SI., Port Chester, NY 10573 .... c .... 914-939-8900 

Preston Scientffic, 805 E. Cerritos Ave., Anaheim, CA 92805 . . . . . . . . .. . .. 714-776-6400 
t Reactel, Inc, 687-0 Lolstrand La, Rockville, MD 20850 ...........•..... 301-279-5535 
t Reeves-HoHman Div, Dynamics Corporation of America, 400 W. North SI., Carlisle, PA 

17013 ............... , ................................................ 717-243-5929 
tRFI Corporation, 100 E Pine Aire Or., Bay Shore, NY 11706 ............ 516-231-6400 

RLC Electronics, Inc., 63 Radio Cir., Ml Kisco, NY 10549 ................ 914-241-1334 
FKron Corp., 7324 Lawndale, Skokie, IL 60076 .......................... 312-679-7180 

Filters, Microwave-3450 

t Sage laboratories, Inc., 11 Huron Or, Natick, MA 01760 ................ 617-653-0844 
Sentry Manufacturing, Crystal Park, Chickasha, OK 73018 .............. 405-224-6780 

tSFE Technologies, 1501 1st Sl, San Fernando, CA 91340 .............. 816-365-9411 
§Shure Bros., 222 Hartrey Ave, Evanston, IL 60202-3696 ................ 312-666-2200 
t Signal Processing Technologies, Business Unit of Honeywell, Inc, 1150 E. Cheyenne 

MIn. Blvd., Colorado Springs, CO 80906 .............................. 719-541)-3734 
Solar Electronics Co, A. T. Parker, Inc., 901 N. Highland, Hollywood, CA 90038 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-462-0806 
§tSoshin Electric Co., Ltd., No. 16-18, l-Ghome Nakarnagome, Ota-Ku, Tokyo, JAPAN 

...................................... : ................................ (03)775-2111 
§Spectra Sonics, 3750 Airport Rd., Ogden, UT 84405 ..................... 801-392-7631 

§tSpectrum Control, Inc, 2185 W. 8th SI., Ene, PA 18505 ................. 814-455-0966 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 
§t Sprague Electric Company, FIL-MAG Business Unit, 3010 Del Sol Blvd., San Diego, CA 

92154-3483 . . . . . . . . . . . . .. . . . . .. . .. . . .. . .. . . . .. .. .. .. . . . . . . .. . .. .. . . .. 619-575-9363 
§ Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 

.. . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. . . . .. . . . . . . . . .. .. . . . . . . .. . .. .. . .. . . . . .. 406-988-Q7oo 
tSterling Transformer Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 716-782-4200 

§t Systron-Donner Microwave Div, 14844 Oxnard SL Van Nuys, CA 91409 
....................................................................... 816-786-1760 

Teledyne Microwave, 1290 Terra Bella Ave, Mountain View, CA 94043 ................ . 
415-968-2211 

Tel ... Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
tTelonic/Berkeley, Barkeley Inds.lnc, P.O. Box 277, Laguna Beach, CA 92652 

· . .. . .. . . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . . . .. 714-494-9401 
§ Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
Tucker ElectroniCs, Box 461966, Garland, TX 75046..... 214-346-8800;801>-527-4642 

§t Tycor Electronic Products Ltd., 6107-6 Street S.E, Calgary, Alberta, CANADA T2H 1 L9 
.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . .. .. . . . . . . . .. . . . . .. 403-259-3200 

t Vanguard Electronics Co., 1480 W. 17Bth Sl, Gardena, CA 90248....... 213-323-4100 
Vernnron Piezoelectric Div, 232 Forbes Rd., Bedford, OH 44146-5478 .. 216-232-8600 
Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ................... 813-855-6611 

tWatkins-Johnson Co., 3333 Hillview Ave, Palo AKo, CA 94304 .......... 415-493-4141 
t Wavecom, Sub. of Loral Corp., 9036 Winnetka Ave., Northridge, CA 91324 

................ .. ........................................ 816-882-3010 
Wavelek San Diego, Inc., 9045 Balboa Avenue, San Diego, CA 92123... 619-279-2200 
Wide Band Engineering Co, Inc, Box 21652, Phoenix, AZ. 85036 ........ 602-254-1570 

Filters, Mechanical-2700 
Tokln America', Inc., 155 Nicholson Ln., 95134, CA 95131, 408-432-8020 ••.••• 

A·1700 
A E G Corporation, Route 22--0rr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

...................................... :................................ 201-231-8300 
Cir4Tel, Inc., 6601>-04 Virginia Manor Rd., BeKsville, MD 20805 .....•.. 301-946-1800 

§ CUNO, Inc, Process FiKration Products, 400 Research Pkwy, Meriden, CT 06450 
..................................... ................................. 203-237-5541 

tFiI-Coil Company, Inc., 800 Axinn Ave, Garden City, NY 11530 .......... 516-226-9445 
t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ................. 203-866-8000 
t Penfield, Inc., 8 West St, Plantsville, CT 06479 .......................... 203-621-9141 

RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706 ............ 516-231-6400 
t Rockwell Fi~er Products, 2990 Airway Ave, Costa Mesa, CA 92626 ..... 714-641-6311 
§ Seiko Instruments U.SA, Inc., 2990 W. lomita Blvd, Torrance, CA 90505 

....................................................................... 213-517-7770 
§Toko America, Inc., 1250 Feehanville Or, Ml Prospect., IL 60056 ........ 312-297-0070 

TWP, Inc., 2133 4th SI., Berkeley, CA 94710 ............................ 415-546-4434 

Filters, Microwave-3450 
t Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802, 516-938-9700 

................................................................. A·1764 
Comsiron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••••••.•• A.1639 

tEagle, P.O. Box 911, Fallbrook, CA 92028, 619-728-6000 ••.•••••••••••. A·1647 
ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-11400 

• • • • . • .. . • . • . . • . • • • • • • .. • • • • • • • . • • . • • • . • • • • .. . • • • • • • . • • • • • • • A·1558,I653 
§ FDK America, Inc., Fuji Electromechanical Co., Ltd., 17326 Edwards Rd., Sta. 

A-130, Cerritos, CA 90701,213-404-1770 ................. A·1654-1655,1769 
McCoy Electronics Co., A Sub. of oak Industries, 100 Widts SL, P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 ••••••••.•••••••••••••••.•••• A.1411 
Mini-Circuits Lab., 2625 E. 14th SL, P.O. Box 350168, Brooklyn, NY 11235-0003, 

718-934-4500 .................................................... A.177S. 
Oxley, Inc., 25 Business Pk. Dr., P.O. Box 814, Branford, CT 06405; 203-488-1033 

................................................................. A·1677 
§ penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408-730-0300 •••••.•.•••••••••••••.•.••••. ;.......... A.1844 
Plconlc8, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •• • •• A·1678 

t Airtron, Litton Industries, Inc., 200 E. Hanover AVe., Morris Plains, NJ 07950 
· .... , . . .. . . . . . . . .. .. . . . . . . .. .. . . . .. . . . .. . .. . . .. .. .. . . . . .. . . . . . . . . . . . .. 201-539-5500 

Alpha Inds., Inc., 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 
Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 817-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St., Methuen, MA 01844 

· .... " . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-682-4661 
t Arra Inc, 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-6400 
t Avantak, Inc., 3175 BowerS Ave., Santa Clara, CA 95054 ................ 406-727-0700 

Axel Elctrns, General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-291-3900 

§tCapcon, Inc, .147 West 25th Stree~ New York, NY 10001 ........... ,. .. 212-243-6275 
tCincinriati rurns., 2630 Glendale Mmord Rd., CinCinnati, OH 45241 ...• 513-733-6100 

Cir4 Tel, Inc., 6600-04 Virginia Manor Rd., BeKsvil1e, MD 20805 ........ 301-1146-1800 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .. ;. 1-801>-C0AXIAL 

t Daden Associates, 23011 Mou~on Pkwy, ste. A 12, Laguna Hills, OA 92653 
.................................•.....•....•.........•.....•.......... 714-771)-1522 

t Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 
94086 ........ , ................................... " .. .. .. .. . . . .. . . ... 406-731>-6410 

tFerrelec Inc, 544 Gibralter Dr, Milpitas, CA 95035-6315 ................ 406-~63-1216 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



Filters, Microwave-3450 (Cont'd) 
Frequency Selective Networks, 69-20 Garfield Ave.; Woodsid8, NY 113n 

....................................................... , ............... 718-424-7500 
t General Microwave Corporation. 5500 New Horizons Blvd.. Amityville, NY'11701 

•.•..•..•. .. . .. ... .... .. .. . ..•. ..••. .•.•.. •.••.•... . .. .•. .. .. .. •.. .. ... 516-226-8900 
Hewlett-Packard eo.. 19310 Pruneridge Ave. C/C. IFD. Cupertino, CA 95014 

· ................ , . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . • . . . . . . . • •. • . . . .. Can Local SIs. Off. 
Hughes Aircraft eo.. MiCroe/ctms. Sys. Div, 2601 C8mpus Dr, Irvine. CA 92715 

......................... : . .. .. .... . .. .. .. .. .. .. . .. . . .. .. . .. . . .. .. .. ... 714-752-3600 
§ Integra, Inc.. 2366 Walsh Ave.; Santa Clara. CA 95051 .............. ,... 406-727-9601 
t Integrated Microwave. 3422 Tripp Ct. San Diego. CA 92121 ;........... 619-259-2600 
t KaL MiCrowave, Inc.. 406 Coles Circle, Salisbury. MD 21801 ....•....... 301-749-2424 
t Lark Engineering eo.. Baier & Baier Inc.. 26401 Calle Rolando. San Juan CapiStranO •. CA 

92675 ................................................................ 714-24(H.233 
Lectronic Research labs., Inc.. 1423 Ferry Ave.; Camden. NJ 06104..... 809-541"'1200 

t Lorch Electronics, Sub. of VernHron Corp, 105 Cedar La, Englewood, NJ 07631 
.. .. . .. • .. . . .. .. . . .. . .. . .. .. ... .. .. ... . . .. . . . . .. .. .. .. .. . . . .. .. .. . . .. .. 201-569-8282 

MACOM. Inc.. 43 Second Ave.; Bldg. 8. Burfington, MA 01803 ...•....•• , 617-272-3000 
Matthey Electronics. Television Equipment Associates, Box 393. South Salem. NY 

10590 ................................................................ 914-763-8893 
tMetropole P(oducIs Inc.. P. O. Box 309. Stafford, VA 22554 ..•......•.... 703-659-2132; 

703-971-7062 
Micro-Coax Components. Inc.. a un CompanY. Box E. Collegeville, PA 19426 

.. . .. . .. . . .. . . .. .. ... . .. .. .. . . .. . .. . . . .. .. .. . .. . .. . . . . .. . .. .. • . . . . . . . .. 215"'189-3700 
tMicrolab/FXR, 10 Microlab Rd.. Uvingslon, NJ 07039 ................... 201-992-7700 
t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ...........••.... ·203-866-8000 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

....•..••......•.•...•............ : ....•..•........•................•.. 617-655-0060 
§tMicrowave Fitter Inc, 6743 Kinne St.. East Syracuse. NY 13057-()486 .... 315"'137-3953; 

80Q-448-1666 
t MHec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC. CANADA H9R 3X3 

· • . . . . . • . . . . . . . . . . . . . • . . . . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 514-694-6666 
Mu-Del Electronics, Inc.. 2426 Unden Lane, Silver Spring. MD 20910-1288 

....................................................................... 301-587-6087 
§t Murata Erie North America. Inc, 2200 Lake Park Dr, Smyrna. GA 30080 

• ................ , . . . • . . . . . . . . . • . . . . . • . . . . . . . . . . . • . • . . . . • . . . . . . . . . . . . .. 404-436-1300 
§Murata Manufacturing eo.. Ltd.. 26-10-2-chom&-Tenjin. Nagaoka-Kyo-Shi. Kyoto. JAPAN 

617 .................................................................. 075-951-9111 
North Hills Electronics, 1 Alexander PI, Glen Cove, NY 11542 .......... 516-671-5700 

t Piezo Technology Inc.. 2525 Shader Ad.. Orlando. FL 32804 ........•... 407,298-2000 
t Premier Microwave, 35 New Broad St.. Port Chester. NY 10573 ......... 914-939-8900 
t Reactel, Inc.. 667-0 Lofstrand La, Rockville, MD 20650 ...•...•..•...... 301-279-5535 
t RFI Corporation. 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 

RLC Electronics, Inc.. 83 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
t Sage Laboratories. Inc.. 11 Huron Dr, Natick, MA 01760 ................ 617-653-0644 

Sanders Associates. Inc.. ECBD. A Locl<haed Company. 955 Perimeter Rd.. Manchester. 
NH 03108-6500 ..•... . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . • . . . . . . . . .. 603-645-5548 

t Sanders Associates, Inc.. MiCrowave, 955 Perimeter Ad.. Manchester. NH 03108 
· . . . . . . . • . •. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 603-645-6000 Ext 4299 

§t Systron-Donner Microwave Div, 14844 Oxnard Sl. Van Nuys, CA 91409 
....................................................................... 816-786-1760 

tTecknH (Eastem FacilHy). 129 Dermody St.. Cranford, NJ 07016 ...•.... 201-272-5500 
t Teledyne Microelectronics, 12964 Panama St.. Los Angeles, CA 90068 

........................................................ 213-822-8229;213-870-9831 
Teledyne Microwave, 1290 Terra Balla Ave.. Mountain View. CA 94043 ................ . 

415-966-2211 
tTelonic/Berkeley, Berkeley Inds. Inc.. P.O. Box 277. Laguna Beach. CA 9265~ 

• .•...........•.........•......•....••.....•............•.............. 714-494-9401 
tTRAK Microwave Corp.. 4726 Eisenhower Blvd.. Dept E,8, Tampa. FL 33634 

....................................................................... 813-884-1411 
tTransco Products, Inc.. 1001 Flynn Rd.. Camarillo. CA 93011-6003 ...... 805-987-8007 

U.s. Instr. Rentals, 2988 Campus Dr, San Malec. CA 94403 . • . . . . . . . . . .. BOo-824-2873 
t UTE Microwave, 3500 Sunset Ave.; Asbury Park, NJ 07712 ............. 201-922-1009 

Verian Associates, Electron Device Group, 611 Hansen Way. Palo Mo. CA 94303 
· . .. . . .. . .. .. . .. •. .. .. . . .. . .. .. .. .. . . .. . . .. .. . . . . . . .. . . . . . .. . . .. . .. . • .. 415-493-4000 

tWatkins-Johnson Co, 3333 Hillview Ave.; Palo Atto. CA 94304 .......... 415-493-4141 
t Wavecom, Sub. of Lora! Corp, 9036 Winnetka Ave.. Northridge. CA 91324 

............................................... ; ....................... 816-882-3010 
§ Waveline, Box 718, W. Caldwel~ NJ 07006 . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. 201-226-9100 

Filters, Notch - See Filters, Band Elimination (Vol. A) 

Filters, Optical-3700 - See Vol. B 
Filters, Programmable - See Filters, Variable (Vol. A) 

Filters, RF-2700. 
Allen Avionics. Inc •• 224 E. 2nd St, Mineola. NY 11501. 516-248-8080 

• • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·1496.1635 
§t Anclersen labOratories, 1280 Blue Hilla Ave.. Bloomfield. CT 06002. 203-242-0761 

• • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • A·1497.1636 
Applied Research. Inc., 111 New South Rd •• HickSVille, NY 11802, 516-938-9700 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1764 
caddell-Bums Mfg., 258 E. 2nd St:. Mineola. NY 11501-3508. 516-746-2310 

• ••••••••• ~. • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1208-1209 
Chesterfield Products, 37 Midland Ave., Elmwood Park. NJ 07407. 201-797-9655 

•••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••• A'1638 
t Cornatron Corp.. 10 Hub Dr •• Melville, NY 11747. 516-756-1100 ••••••••• A'1639 
§ Corcom. Inc., 1600. Winchester Rd.. Uberlyville. IL 60048. 312-680-7400 

.................................................... A'1640-1641, C'1313 
t Damon Electronics Dlv., 80 Wilson Way. Westwood. MA 02090. 617-329-2460 

•••••••••••••••••••••••••••••••••••••••• : •••••••••••••••••••••••• A'1391 
tEagIe. P.O. Box 911. Fallbrook, CA 92028, 619-728-6000 ••••••••••••••• A'1647 

ElPac Components, Elpac EleCtronics, Inc •• 3131 S. Standard Ave.. Santa Ana. CA 
92705.714-979-4440 ........................................ A'1082-1083 

t ESC Electronics Corp., 534 Bergen Blvd.. Pansades Pk., NJ 07650, 201-947-0400 
........................................................ ,.... Ao1558.1653 

PRODUCT INDEX & DIRECTORY 
§ FDK America, Inc.. Fuji ElecIromechaniical Co., Ud •• 17326 Edwards Rd., Sta. 

A·13O. Cenritos. CA 90701, 213-404-1770 •••••••••••••••••••••• A.1654-1655 
t FiItron Co.. Inc., Sub. of ARX Inc., 148-E Sweet Hollow Rd.. 0kI Bethpage, NY 

11804,516-752-1144 .......... ;'; ................................. A.11!59 
t Frequency EleCtronics,. Inc.. 55 Charles Undbergh Blvd.. MItchel field, NY 11553. 

516-794-4500 ............................ ;....................... A.1398 
t Frequency Selective Networks. 69-20 Garfield Ave., Woodside, NY 113n, 

718"'124-7500 .................................................... A.1400 
JMK,Inc.. 15 Caldwell Dr •• Arnheral. NH 03031, ;;;603-886-4115 ••• A'1663,1665 

t KR ElectroniCS, Inc.. 91 Avenel St. Avenel, NJ 07001. 201-636-1900 •••• A.1666 
Krohn-Hite Corp., Avon IndL Pk., Bodwell St, Avon, MA 02322. 508-580-1660 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1669 
t McCoy Electronics Co •• A Sub. of Oak Industries, 100 Watts St. P.O. Box B, MI. 

Holly Springs, PA 17065, 717"'186-3411 •••••••••••••••••••••••• A'1409-1411 
Metuchen Capacitors. Inc.. 139 White Oak Ln., P.O. Box 499, 0kI Bridge. NJ 

08857,201-679-3366 .................................... '......... A.1672 
Mini-Circull8 Lab., 2625 E. 14th St, P.O. Box 350166. Brooklyn, NY 11235-0003. 

718-934"'1500 ••••••••••••••••••••••••••••••••••••••••••••••••••.• A'1n5 
§t Murata Erie North Am8rIcs. Inc •• 2200 Lake Park Dr., Smyrna, GA 30080. 

404"'136-1300 ......... ; ...................... ;................... A'143O 
NTK Technical Ceramics. NGK Spark PlUgs (USA). Inc.. 99 Morris Ave •• 

Sprlnglield. NJ 07061. 201-376-6070 ............................... A·1438 
Oxley, Inc., 25 Business PI<. Dr •• P.O. Box 814. Branford. CT 06405. 203-488-1033 

................................................................. A·16n 
§ Panstock Engineering Labs.. Panstock. Inc.. 520 Mercury Dr., Sunnyvale. CA 

94086-4018.406-730-0300 .••••.••••••••••••••••. _................. A.1844 
t Piconics •. 26 Cummings Road. Tyngsboro; MA 01879. 617-649-7501 ••••• A'1678 

RTE Aerovox Inc.. 740 Belleville Ave., New. Bedford, MA 02745, 617-994-9661 
................................................................. A·1666 

t Sawtek Inc., P.O. Box 609501. Orlando, FL 32860-9501, 407-1186-8860 ••• A'1463 
§t Sprague Electric Company. F1L-MAG Business UnIt,3010 Del Sol Blvd., San 

Diego, CA 92154-3483. 619-575-9353 .............................. A.1694 
§ Toko America. Inc.. 1250 Feehanvllie Dr., MI. Prospect .. IL 60056. 312-297-0070 

........................... : ..................................... A'1701 
TTE, Incorporated. 11652 W. Olympic Blvd., Los Angeles. CA 90064, 

213-478-9224 ............................................... A'1706-1713 
Wilco Corp •• 6451 Saguaro Court. Indianapolis, IN 46268,317-293-9300 

• • • • • • • • • • . .. • • • • . • • • .. • • • . • • • • • • . • • .. • • . • • • • • • • • .. • ... . .. ... A'1317-1318 
Advancad Fjijer Devices, Inc, 6241 Yarrow Dr, Sle. D. Carlsbad, CA 92009 

....................................................................... 619-436-2074 
t Air Maze Corp.. 25000 Miles Rd, Cleveland, OH 44128 .......•......... 216-292-6800 
tAlpha Components. 1106 E. Simpson Rd.. Mechanicsburg. PA 17055 ... 717-697-8595 

Alpha Inds.. Inc, Microelectronic Div, 2800 Crystal Drive. Hatfield. PA 19440 
..................................• ,................................... 215-822-1311 

Alpha Inds..lnc.. 20 Sylvan Rd.. Wobum •. MA 01801 ..................... 617-935-5150 
t Antenna Specialists, The Allen Group, 30500 Bruce Industrial Pkwy. Cleveland, OH 

44139 . . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . . . .. . . . . .. . .. . .. . .. . . . . . . . . . . . . .. 216-349-8400 
A P. Circuit 256 Uncoln Ave.. Brooklyn. NY 11208 ...................... 212-737-1348 

t Arra Inc.. 15 Harold Ct. Bay Shore. NY 11706 ........................... 516-231-8400 
§AVA Electronics Corporation. P.O. Box 184.4000 Bridge St.. Drexel Hill. PA 19026 

· ................................ , .. . .. . . . . . . . . .. . .. .. . . .. • .. .. . . .. . ... 215-284-2500 
t Axel E/ctms.. General Signal Corp.. 134-20 Jamaica Ave, Jamaica, NY 11418 

....................................................................... 716-291-3900 
t BG Electronics, 30 South St.. Mt Vernon. NY 10550 •.•................. 914-664-5591 
t Bird Electronic Corp, 30303 Aurora Ad.. Cleveland, OH 44139-2794 .... 216-246-1200 
t Brady eo.. 63 Middlesex,Ave.; Iselin. NJ 07083 .......................... 201-263-0400 
tChomerics, Inc, 77 Dragon Ct. Woburn, MAOl888 ..................... 617-935"'1850 
Cir-o-Te~ Inc, 6600-04 Virginia Manor Ad.. Battsville, MD 20605 •....... 301-946-1800 

tCirtech. EG & G. 15237 Cherry Sl. Shawnee Mission, KS 66223 ........ 913-661-2801 
Coaxial Dynamics, 15210 Industrial Parkway. Cleveland, OH 44135 .•.. l-eoo-coAXIAL 
Coi/.Q Corp..:J40 Bronxville Rd. Bronxville. NY 10708 .•................ 914-337-4775 
Compac, 1320-13 Uncoln Ave.. Holbrook, NY 11741 .................... 516-585-3400 
Continental Electronics, Division of Varian Associates, Inc.. P.O. Box 270879. Dallas, TX 

. 75227 .....................................••............•........•... 214-381-7161 
Control Concepts Corp .• P.O. Box 1380. Binghamton. NY 13902-1380 ... 607-724-f1484 
Cord Electronics. Inc, 177 Cantiague Rock Ad.. Westbury. NY 11590 .. , 516-935-3640 

§Comel~Dubilier E/ctms.. Wayne Interchange, Plaza 1. Wayne. NJ 07470 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . • . • . . . . . . . . • . . . • . . . .. 201-256-2000 

CTS Corporation. 905 West Blvd. North. Elkhart. IN 46514 .............. 219-293-7511 
CTS Corp.. Frequency Control Div, (Formerly Knights DiY.). 400 Reimann Ave.. 

Sandwich. IL 60548 .................................................. 815-786-8411 
Curtis Industries, 7400 W. Douglas Ave .• P.O. Box 18699. Milwaukee. WI 53216-0699 

..............•.........................•..............•............... 414-535-1500 
t Daden Associates, 23011 Moutton Pkwy .• Sle. A 12, Laguna Hills, CA 92653 

. .............................•..... ,.................................. 714-770-1522 
tDietz Design. Inc, 100 Electronics Pkwy, Ballon.MO 64012 ............ 816-331-4911 
§ Dyrna Engineering. Box 1535. Los Lunas, NM 87031 ................••. 505-865-6700 
t Dynamic Air Engrg., Inc.. 620 E. Dyer Rd.. Santa Ana. CA 92705-5697 .•. 714-540-1000 
§ Electro-Matrics, Penni Corp, 100 Church Sl. Amsterdam, NY 12010 .... 516-843-2600 
t Electronic Precision Components Corporation. 11 W. Sandford BlVd.. Mt Vernon. NY 

10550 . .. .. . . . .. . . . .. .. .. .. .. .. . .. .. . .. .. . .. . .. . . . . . . . . .. . . .. . . . . .. . .. 914-664-2333 
t Elmag Di~ision. Undgren RF Enclosures, 54 Clark Sl. Newark, NJ. 071 04 

t Ferretec Inc.. 544 Gibrafter Dr. Milpitas, CA 95035-6315 .•.............. 
§t Fil-Coil Company. Inc.. 800 Axinn Ave.. Garden CHy. NY 11530 ........•. 

§ Fox Electronics, 5642 Corporation Circle. Ft Meyers. FL 33905 ....•.... 
§GC-Thorsen. 1801 Morgan St.. P.O. Box 1209. Rockford. II. 61105-1209 

201"'181-1600 
406-263-1216 
516-226-9445 
813-693-0099 

...................•.....................•............•................ 815-966-9661 
t Genisco Technology Corp.. Fitters Div., 18435 Susana Rd.. Rancho Dominguez. CA 

90221 ................................................................ 213-537"'1750 
tHertz Fjijer. 3 Aerial Way. Syosset NY 11791 ........................... 516-822"'1770 
t Hisonic. Inc, 249 N. Troost. P.O. Box 1130. Olathe, KS 66061 ........... 913-782-0012 
t Hopkins Engrg .• 12900 Foothill Blvd.. San Fernando, CA 91342 ........• 816-381-8691 

Hughes Aircraft Co, Microelctrns. Sys, Div. 2601 Campus Dr, Irvine, CA 92715 
................. ,..................................................... 714-752-3800 

§-Product sold through diStributors ,t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Industrial Midwec C8pacitor Corp., 4902 Tollview Dr. Rolling Meadows, IL 6000B 

.....•..•............•..•.........••....•.....................••....... 312-577-0120 
t Integrated Microwave, 3422·Tripp Ct., San Diego, CA 92121 ............ 619-259-2600 
t K&L Microwave, Inc., 406 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Avo., Phoenix, AZ. 65043 

.. . .. .. .. .. .. .. .. .. . .. . .. .. . .. .. .. . .. .. . . . .. .. .. . . . . .. .. . . . . . . . . . .. . ... 602-272-7944 
t Kappa Networ1<s, Inc., 1443 Pinewood SL Rahway, NJ 07065 ............ 201-396-9400; 

1-600-223-0603 
KDI Electronics, Inc., Engalmann ,& Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 ................................................................ 201-887-8100 
§t Kyocera Northwesl, Electronic Components Group, P.O. Box 65542, San Diego, CA 

92138-5542 .......................................................... 619-576-2600 
t Lark Engineering Co. Baier & Baier Inc., 26401 Calle Rolando, San Juan Capistrano, CA 

92675 ................................................................ 714-240-1233 
tLectro Magnetics, Inc., 6056 W. Jefferson Blvd., Los Angeles, CA 90016 

· . .. . .. . . . . . .. . .. . .. . . .. .. . ... 213-87(}-93B3;(USA):600-325-9814;(CA):600-325-9815 
t Ubbey-Owens-Ford Co. Uberty Mirror Products, 851 Third Ave., Brackenridge, PA 15014 

....................................................................... 412-224-1600 
Horch Electronics, Sub. of Vernitron Corp., 105 Cedar La, Englewood NJ 07631 

· . . . . . . . .. . . . . . . . . . .. .. . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . .. . .. .. .. . .. . . . ... 201-569-8282 
MACOM, Inc., 43 Second Avo., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
MI A-coM Microwave Components, 1(10., South Avenue, Burlington, MA 01803 

...................................................................... , 617-272-3000 
t Megnetic Component Engineering, Inc., 11379 Playa Street, Culver City, CA 90230 

..................•..•................................................. 213-39&4761 
t Magnetico Inc., 182 Morris Ave., HoHsvi11e, NY 11742 ..........•........ 516-654-1166 
t Metropole Products Inc., P. O. Box 309, Stafford, VA 22554 .............. 703-65!HI32; 

703-971-7082 
Micro-Coax Components, Inc., a lJTI Company, Box E, Collegeville, PA 19426 

.. . . . .. .. . .. .. . .. . . . .. . .. . . .. . . . . . .. • . . .. . . . . . . . .. .. . . . .. . .. . .. . .. . . . .. 215-489-3700 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 '" , 516-759-5600 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06656 ........•........ 203-866-8000 
§ Microwave Development Laboratories, 10 Michigan Dr. Natick, MA 01760 

· . . . . . . . . .. . . . . ... . . ... . . . .. . . .. . . . . . .. . . . . . . .. . .. . .. .. . . . .. . .. . .. . . . .. 617-655-0060 
Mon~or Products Co., Inc. 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 
Mu-Del Electronics, Inc., 2426 Unden Lane, Silver Spring, MD 2091(}-1286 

....................................................................... 301-587-6087 
t Netcom, 3002 Commercial Avo., Northbrook, IL 60062 .................. 312-564-5100 
t Networ1<s International Corporation, 13924 W. 1000h SL Lenexa, KS 66215 

....................................................................... 913-469-6494 
North Hills Electronics, 1 Alexander PL Glen Cove, NY 11542 .......... 516-671-5700 
OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 06865 ........ 201-454-2600 
Panel Coll'4JOOents Corp. P.O. Box 6626M, Santa Rosa, CA 95406 ..... 707-523-0600 
Peca, Inc., 592 Winks Lane, Bensalem, PA 19020 ....................... 215-245-1550 

tPico Electronics, Inc., 453 North MacQuesten Pkwy. Mt Vernon, NY 10552 
........................................................ 914-699-5514;800-431-1064 

t Piezo Technology Inc., 2525 Shader Ad., Orlando, FL 32804 ............ 407-298-2000 
Polyphase Instrumen~ 175 Commerce Dr. Ft Washington, PA 19034 ... 215-643-6950 

§ Pulizzi Engineering, Inc. 3260 S. Susan st, Santa Ana, CA 92704-6865 
..................................•.................................... 714-540-4229 

t Reacte~ Inc. 667-0 Lolstrand La, Rockville, MD 20850 ................. 301-279-5535 
t Reeves-Hoffman Div. Dynamics Corporation of America, 400 W. North SL Carlisle, PA 

17013 ................................................................ 717-243-5929 
Resdel Engrg. Corp, ResdeIlnds., 300 E Uve Oak Ave. Arcadia, CA 91006 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-684-2600 
t RFI Corporation, 100 E Pine Aire Dr. Bay Shore, NY 11706 ............ 516-231-6400 
t RF Monol~hics, Inc., 4441 Sigma Rd., Dallas, TX 7g244 ................. 214-233-2903 

RLC Electronics, Inc., 83 Radio Cir. Mt Kisco, NY 10549 ................ 914-241-1334 
t Rtrcn Corp. 7324 Lawndale, Skokie, IL 60076 .......................... 312-679-7180 
§ Sealectro-BICC Electronics, 40 Undernan Dr. Trumbull, CT 06611 ...... 203-372-4116 

Sentry Manutacturing, Crystal Park, Chickasha, OK 73018 .. ,........... 405-224-6780 
tSFETechnologies, 15011stSLSanFernando,CA91340 .............. 818-365-9411 
§ Shokai Far ~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 

Sokol Crystal Products, Inc. 121 Water St, Mineral Point WI 53565 . . . .. 608-987-3363 
§tSoshin Electric Co. Lid., No. 18-18, l.chome Nakamagome, Ota-Ku, TOkyo, JAPAN 

· . . . . .. . . . . . .. . . . ..•..•. . .. .. .. . . ..... .. . . . . .. . ... .. . . . . . . . . . .. . .. . . . ... (03) 775-2111 
§t Spectrum Contro~ Inc. 21 85 W. 8th SL Erie, PA 16505 ................. 814-455-0966 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-6900 
tStandard Condenser Corp. 1065 W. Addison SL Chicago, IL 60613 ..... 312-327-5440 
t Slanford Applied Engrg. Inc. 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· .. . .. . . . . . . . . . .. . .. . .. . .. . . . . . .. . . . . .. . . . .. . . . . . .. . . .. . .. . .. . . . . .. . ... 408-988-0700 
§tSystrorrDonner Microwave Div. 14844 Oxnard SL Van Nuys, CA 91409 

....................................................................... 618-786-1760 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 9404;3 ................ . 

415-968-2211 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 

t Telonic/Berkeley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach CA 92652 
................................ ,....................................... 714-494-9401 

Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
.................................................. , .................... 317-545-4196 

Toyo Comm. Equip. Co. Lid., 20-4, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 
JAPAN 105 ............................................. 03-45!H320/03-459-7310 

tTransco Products, Inc., 1001 Flynn Rd., Camarillo, CA 93011-6003 ...... 805-987-8007 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8600;600-527-4642 

§tTycor EleCtronic Products Lid., 6107-6 Street S.E., Calgary, Alberta, CANADA T2H lL9 
..................................................................... " 403-259-3200 

u.s. Instr. Rentals, 2988 Campus Dr. San Mateo, CA 94403 ..... : ..... " 600-824-2873 
t Vanguard Electronics Co. 1480 W. 178th st, Gardena, CA 90246 . . . . . .. 213-323-4100 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Alto, CA 94303 
· .. . .. . . .. . .. . . . • . .. . . .. . . . .. .. . . . .. . . . . .. . . .. . .. .. .. . .. . .. . .. . .. . .. ... 415-493-4000 

Vernitron Piezoelectric Div. 232 Forbes Rd., Bedford, OH 44148-5476 .. 216-232-8600 
t Wavecom, Sub. of Loral Corp. 9036 Winnetka Avo., Northridge, CA 91324 

.. .. . .. . .. . .. . . . . .. .. .. • . .... .. .. . .. .. . . .. . .. .. .. . .. .. . .. .. . .. . .. . .. ... 818-862-3010 
Wide Band Engineering Co., Inc., Box 21652, Phoenix, AZ. 65036 . . . • . . .. 602-254-1570 

§tWorkman EIctm Prods., Box 3626, Sarasota, FL 33578 ................. 813-371-4242 

Filters, Synchronous Tracking-2700 

Filters, Single Sideband-2700 
t Comatron Corp., 10 Hub Dr., Melville, NY 11747,516-756-1100 ••••••••• A-1639 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades ""-, NJ 07650, 201-94N14oo 

............ _ ............... _ ... : .................. _ ............. A·1558 

t Frequency Electronics, Inc., 55 Charlea Unclbergh Blvd., MItchel FIeld, NY 11553, 
516-794-4500 ...... _ ............ _ ....... _ • .. • .. .. .. .. • • • • • • • • • • •• A-1398 

t Frequency Selective NetwOl1ls, 69-20 Garfield Ave., Woodside, NY 11377, 
718-424-7500 ............... _. _. __ .......... _ .................. _. A-l400 

t KR Electronics, Inc., 91 Avenel SL, Avenel, NJ 07001, 201-4136-1900 ..... A-l666 
t McCoy Electronics Co., A SUb. of oak Industrfes, 100 W_ SL, P.O. Box B, MI-

Holly SprIngs, PA 17065, 717-486-3411 ......... _ .. .. • .. .. .. .. .. .. •• A-1411 
Mini-Circuits Lab., 2625 E. 14th SL, P.O. Box 350166, Brooklyn, NY 1123!H1OO3, 

718-834-4500 ......................... _ ...................... _ ... A-1775 
TTE, Incorporated, 11652 W. Olympic Blvd., Loa Angeles, CA 90064, 

213-478-8224 ................ _. _................................. A-1706 
Advanced Finer Devices, Inc., 8241 Yarrow Dr. Sle. 0, Carlsbad, CA 92009 

....................................................................... 619-438-2074 
t Alpha Components, 1106 E Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-6595 
t Axel Elctms., General Signal Corp., 134-20 Jamaica Avo., Jamaica, NY 11418 

· . . . . .. . . . . . . . .. . . . . .. . . . . . .. . .. . . .. . . . .. .. . . . .. .. . . .. . . . .. . . . . . . . . . . .. 718-291-3900 
t Blackhawk Networks Corp. 14 N. Parker Dr. P.O. Box 919, Janesville, WI 53545 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 608-752-8701 
§Calmax Corp., 341(}-c W. MacArthur Blvd., Santa Ana, CA 92704 ....... 714-957-1299 

Cir-Q-Tel, Inc., 6600-04 Virginia Manor Rd., BeHsvi11e, MD 20805 ........ 301-948-1600 
tCirtech, EG & G, 15237 CherrySL Shawnee Mission, KS 66223 ........ 913-681-2801 

Cord Electronics, Inc., 177 Cantiague Rock Ad., Westbury, NY 11590 ... 516-935-3640 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
CTS Corp. Frequency Control Div. (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL60546 .................................................. 815-786-8411 
t Damon Electronics Div. 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 
t Dietz Design, Inc., 100 Electronics Pkwy. Befton, MO 64012 ............ 816-331-4911 
tEagle, P.O. Box 911, Fallbrook, CA 92028 ............................... 619-728-6000 

Electronic Precision Coll'4JOOents Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 
1 0550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 

§ GC-Thorsen, 1801 Morgan SL P.O. Box 1209, Rockford, IL 61105-1209 
....................................................................... 815-968-9861 

t Genisco Technology Corp., Fitters Div. 18435 Susana Ad., Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

tHertz Fitter, 3 Aerial Way, Syosse~ NY 11791 ........................... 516-822-4770 
tHisonic, Inc., 249 N. Tr~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
t Hughes Microelectronics Circu~ Division, 500 Superior Ave. P.O. Box H, Newport 

Beach, CA 92658-8903 ...............................•.............. 714-759-2952 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Avo., Phoenix, AZ. 65043.. 602-272-7944 
t Leigh Instruments Lid., Components Division, 141 Bond Avo., Don Mills, ON, CANADA 

M3B 1M2 ............................................................ 416-447-6531 
Microwave Development Laboratories, 10 Michigan Dr. Naticl<, MA 01760 

· . . . . . . . . . .. ... .. .. . .. . .. . .•. . .. . . . . . . . . ..•. .. .. . ... . .• .. . .. . . .. .. . .. .. 617-655-0060 
MonKor Products Co. Inc. 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 

t Netcom, 3002 Commercial Ave., Northbrook, IL 60062 .................. 312-564-5100 
t Networ1<s International Corporation, 13924 W. 10Bth SL Lenexa, KS 66215 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 913-469-6494 
t OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 06865 ........ 201-454-2600 
t Reeves-Hoffman Div. Dynamics Corporation of America, 400 W. North SL CarHsle, PA 

17013 ................................................................ 717-243-5929 
t RFI Corporation, 100 E Pine Aire Dr. Bay Shore, NY 11706 ...... :..... 516-231-6400 
t Rockwell Fifter Products, 2990 Airway Avo., Costa Mesa, CA 92626 ..... 714-641-5311 

Santry Manutacturing, Crystal Park, Chickasha, OK 73018 .............. 405-224-6780 
Sokol Crystal Products, Inc., 121 Water SL Mineral Poim WI 53565 ..... 608-987-3363 

t Stanford Applied Engrg. Inc. 3520 De La Cruz Blvd., Santa Clara, CA 95054 
· . . . . .. . . . . . . . . .. .. .. . .. . . . .. . .. . . . . . . . . . . .. . . .. . . .. . . . . .. . .. . . . . . . . ... 408-988-0700 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
tTorotron Corp. 519 South Fifth Ave. Mt Vernon, NY 10550 ............ : 914-664-2050 

Western Multiplex Corp. 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Synchronous Tracking-2700 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades PII., NJ 07650, 201-947-0400 

.................................. _ .............................. A·1558 
t KR Electronics, Inc., 91 Avenel SL, Avenel, NJ 07001, 201-4136-1900 • _.. A-1666 

Precision Filters, 240 Cheny SL, Ithaca, NY 14850, 607-277-3550 '" A-1680-1684 
TTE, Incorporated, 11652 W. Olympic Blvd., Loa Angeles, CA 90064, 

213-478-8224 •••• : •••••••••••••••. _ .• _ • _ • • • • • • • • • • • • • • • • • • • • • • • •• A-1706 
Alpha Components, 1106 E Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-6595 

t Axel Elctms., General Signal Corp., 134-20 Jamaica Avo., Jamaica, NY 11418 
.. ..................................................................... 718-291-3900 

t Bird Electronic Corp.,. 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-248-1200 
tCirtech, EG & G, 15237 CherrySL Shawnee Mission, KS 66223 •.•.•... 913-681-2801 

Control Concepts Corp., P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 
t Electrac, Inc., 1614 Orangethrope Way, Anaheim, CA 92801 .. . . . . . . . . .. 714-879-6021 
§ EnclevCQ, 307QO Rancho Viejo Ad., San Juan Capistrano, CA 92675 .... 714-493-8181 
tFerretec Inc. 544 Gibralter Dr. MiI~ CA 95035-6315 ................ 408-263-1216 
t Genisco Technology Corp., Fitters Div. 18435 Susana Rd., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
KrohrrH~e Corp. Avon Indl. Pk, Bodwell SL Avon, MA 02322 ......•..•. 508-58(}-1660 

t Networks International Corporation, 13924 W. 10Bth SL Lenexa, KS 66215 
............................................................ ;.......... 913-469-6494 

RFI Corporaticn, 100 E. Pine Aire Dr. Bay Shore, NY 11706 ............ 518-231-6400 
t Telonic/Berkeley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach, CA 92652 

· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 714-494-9401 
t TRAK Microwave Corp. 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634 

............................................................. c ......... 813-864-1411 
Unholtz-Dickie Cor/t 6 Brookside Dr. Wallingford, CT 06492 .•......... 203-265-3929 

tUTE Microwave, 3500 Sunset Avo., Asbury Park, NJ 07712 ............. 201-922-1009 
tVibration Instruments Co., 1614 Orangethorpe Way, Anaheim, CA 92801 714-879-6065 

EEM 1988 §-Product sold throughrdistributors t-Product meets MIL specs 



Filters,Tone, Telegraph-2700 

Filters, Telemetering-1900 - See Vol.D 

Filters, Tone, Telegraph-2700. 
Electronic PrecIsion CQmponents Corporation, 11 W. ~ Blvd., MI. Vernon, 

NY 10550, 914-684-2333 •••••••••••••••••••••••••••••••••••••••••• A'1652 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1558 
.t Flftron Co., Inc., SUb. of ARX Inc., 1,48-E Sweet Hollow Rd., Old Bethpasje, NY 

11804, 51&-752-1144 •••• '" • • • •• • • • • • • • • ••• • • • •• • • • • • ... • •• • • • • •• A'165l1 
TTE, 111COIpOI8ted, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-471H1224 •••••••••••••••••••••••••••••••••••••••••••••••••••• A'1706 
§t UnIted Transformer CorporatIon,Sub. of OPT Industries, 300 Red SchOol Lane, 

Phillipsburg, NJ 08865, 201-454-2600 •••••••••••••••••••••••••••••• A'1479 
A P. Circuit, 256 Uncoln.Ave., Brooklyn, NY 11208 ........•..•..•....... 212-737-1348 
Apte!< Technologies, Inc., Apte!< Microsystems, 700 N. W. 12th Ave., Deerfield Beach, FL 

33442 ..... ; . .. ....... .......... ... . ..................... . . ... .. .... .. 305-421-8450 
t Ax~ Ek:tms, General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

.................................. ; •.....•..•......•.....•.....••....... 71&-291-3900 
t BG Electronics, 30 South St,'Ml Vernon, NY 10550 ...••..•....•....... 914-664-5591 
tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 •....... 913,881-2801 
t Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

.........•......•........•..•............•...•..•.........•......•.•... 213-93&-6188 
tComstronCorp., 10 Hub Dr, MeMlle, NY 11747 ........................ 516-75&1100 

DanIel, 2991 N. Argyle Ave., Fresno, CA 93727 ......................... 209-292-1111 
§ De Coursey Engineering LabOra1ory, 11828 W. Jefferson, Culver City, CA 90230 

• ..•..•..•.•...••...•..... , . . . . . . • . •. . • • • . . . . • . . • . . . • . . • . . . . . . • . • • . . . .. 213-EX7-9666 
tDietz Design, Inc., 100 EIecIronics Pkwy, Belton, MO 64012 •.•..••..... 816-331-4911 

Electrocom IndUstries, 1105 N.lronwood Dr, S. Bend, IN 46615 ...•..... 219-232-2743 
Engineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-544-3800 
FrequenCy Devices, Inc., 25 Locust St, Haverhilt MA 01830............. 617-374-0761 

t Frequency Selective Networks, 69-20 Garfield Ave, Woodside, NY 11377 
· ..................................... ; ....•..•......... , .............. ' 718-424-7500 

t Genisco Technology Corp., Fifters Div, 18435 Susana Ad, Rancho Dominguez, CA 
90221 .......•..........•.........................•..............•.•.. 213-537-4750 

tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
t K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301'749-2424 
tKR EIecIronics, Inc., 91 Avenel St, Avene~ NJ 07001 ................... 201-636-1900 
t Magnetico Inc., 182 Morris Ave., HoIIsviIIe, NY 11742 ...........•..•..•. 516-654-1166 

McCoy Electronics Co., A Sub. 01 Oak IndUstries, 100 Watts St, P.O. Box B, Ml Holly 
Springs, PA 17065 .•.•................•.........•.................... 717-486-3411 

t Metropole Products Inc., P. O. Box 309, S1aIIord, VA 22554 .•...•.....•.. 703-659-2132; 
703-971-7082 

t OPT Industries Inc., 300 Red School La., Phillipsburg, NJ 08865 •.....•. 201-454-2600 
t Polyphase Instrument 175 Commerce Dr, Ft Washington, PA 19034 .,. 215-643-6950 
t RFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 .....•...... 516-231-6400 
tRockweIl FiRer Products, 2990 Airway Ave., Costa Mesa, CA 92626 ..... 714-641-5311 

Silicon Systems Inc., 14351 MyIord Ad, Tustin, CA 92680............... 714-979-0941 
t Stanford Applied Engrg. Inc., 3520 De La Cruz BJlid, Santa Clara, CA 95054 

· . . . . . . . . . . . . • . • . . . . . . • . . . . . . • . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 406-988-0700 
tTorotron Corp., 519 South Fifth Ave., Ml Vernon, NY 10550 •..•.••...•.. 914-664-2050 

Vernitron Piezoelectric Div, 232 Forbes Rd, Bedford, OH 44146-5478 .. 216-232-8600 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Tunable - See Filters, Continuously Variable 
(VotA) 

Filters, Tuning Fork-2300 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
CTS Corp., Frequency Control Div, (Fonnerly Knights Div.), 400 Reimann Ave., 

Sandwich, 11.60548 ..•..............••.............•.... c •..•••...•.. 815-786-8411 
t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 •.....•..•.. 619-259-2600 
§Murata Manufacturing Co., Ltd., 26-10-2-cflom&.Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAII! 

617 ......•......................................•.........•.•........ 075-951-9111 

Filters, UHF & VHF-2700 
Allen Avionics, Inc., 224 E. 2nd St, Mineola, NY 11501, 51&-248.aoBO 

• •••••••••••••••• , •.•••••• " • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • .A·1496, 1835 
§tAnderaen laboratories, 1280 Blue Hills Ave., Bloomfield, CT 0&002, 203-242-0761 

• •••••••••••••••••••••••••••••••••••••• , • • • • • • • • • • • • • • • • • • • • A'1497,1636 
t Comstron Corp., 10 Hub Dr., Melville, NY 1.1747, 51&-756-1100 ••••••••• A'1639 

Damon Electronics DIY., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1391 

t Eagle, P.O. Box 911, Fallbrook, CA 92028, 619-728-6000 ••••••••••••••• A'1647 
Elpac Components, Elpac Electronics, Inc., 3131 S. standard Ave., Sants Ana, CA 

92705, 714-979-4440 • .... • • ... .. • ... .. • .. .. • • .. .. • .. • • .. .. • •• A'1082-1083 
t ESC Electronics COrp., 534 Bergen Blvd., Paliaade8 PI<., NJ 07650, 201-1147-0400 

• ••••••••••••••••••••••••••.••••••.••••••••••• , • • • . • • • • • • • •• A'1558,1653 
t Frequency Electronics, Inc., 55 Charlea Undbergh Blvd., Mitchel field, NY 11553, 

51&-794-4500 .................................................... A'1398 
t Frequency Selective NeIworIc8, 69-20 Garfield Ave., Woodside, NY 11377, 

718-424-7500 .................................................... A'1400 
JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• A'1663,1665 

t KR Electronics, Inc., 91 Avenel St, Avenel, NJ 07001, 201-636-1900 •••• A'1666 
McCoy Electronics Co., A SUb. of Oak Industries, 100 Watts St, P.O. Box B, MI. 

Holly Sprlnp, PA 17085, 717-48&-3411 ........................ A'1410-1411 
Mini-Circuits Lab., 2625 Eo 14th St, P.o. Box 350166, Brooklyn, NY 11235-0003, 

71&-934-4500 •••••••••••••••••••••••••••••••••••••• '. • • • • • • • • • • • •• A'1775 
NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 ••••••••••••••••••• •.••••••••••• A'1438 
Oxley, Inc., 25 Business PI<. Dr., P.O. Box 814, Branford, CT 06405, 203-488-1033 

••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1677 
t Piconics, 26 Cumminp Roed, Tyngsboro, MA 01879, 617-649-7501 • • • •• A'1678 

PRODUCT INDEX & DIRECTORY 
PrecIsion FlItanI, 240 Cherry St, Ithaca, NY 14850, 607-277-3550 ••• A'1680-1688 
RTE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745, 617-994-9661 

•••••••••••••••••••••••••••••••• ; •••••••••••••••••••••••••••••••• Ae1688 
tSa_k Inc., P.O. Box 609501, Orlando, FL 32660-95q1, 407-886-11860 ••• A'1463 

Sprague Electric Company, FlL-MAG BUlIiness Unit, 3el10 Del Sol Blvd., San 
DIego, CA 92154-3463, 619-575-9353 •••••••••••••••••••••••••••••• A'1894 

TDK Corporation, Electronic Components & MaterIal, 13-1, Nlhonbaahl, 1-chome, 
Clouo-ku .. Tokyo, JAPAN 103, (03) 278-5111 •••••••••••••••••• , A'1698-1899 

§ Toka America, Inc., 1250 Feehanville Dr., MI. ProapecI .. IL 60056, 312-297-0070 
................................................................. A'1701 

Tri-Mag, Inc., 8210 West Doe Ave., Vl8aU., CA 93291,209-651-2222 ••••• A'1703 
TTE,II1COIpOI8ted, 11652 W. Olympic Blvd., Los Angelea, CA 90064, 

213-478-8224 .......................................... A'17O&-1710,1712 
§tTusonlx, Inc., 7741 N. BUlIiness Park Drive, P. O. Box 37144, Tucson, AZ 

85740-7144, 602-744-0400 ................................. ,...... A'1714 
Advanced Fifter Devices, Inc., 6241 ¥aIIOW Dr, $Ie. 0, Carlsbad, CA 92009 

..•..••..•........•.... , ...•... , ..•.•• . ... .•.. ... .. . .•. . .. .••.•. .••. ..• 619-436-2074 
t Alpha Components, 1106 E. Simpson Ad, Mechanicsburg, PA 17055 ... 717-697-8595 
t Antenna Specialists, The Allen Group, 30500 Bruce Industrial Pkwy, Cleveland, OH 

44139 .....•.....•.....................•......•..•.••.........•.....• , 216-349-8400 
A P. Circuit, 256 Uncoln Ave., Brooklyn, NY 11208 .•..••.•...•..•...•.•. 212-737-1348 

t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 .. . . •. . . . •• . . • .. . . . • . . . .. . • 516-231-6400 
Axel Elclms., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

· .....•..•..••........•............•........ , ........• :. . .. . ••. .. . ••... 71&-291-3900 
t Bird Electronic Corp., 30303 Aurora Ad, Cleveland, OH 44139-2794 ...• 216-248-1200 

Chesletfield Products, 37 Midland Ave., Elmwood ParI<, NJ 07407 .•.•..• 201-797-9655 
Cir-Q-Tet Inc., 6600-04 Virginia Manor Ad, Beltsville, Me 20805 .• ,..... 301-946-1800 

tCirtech, EG & G, 15237 Cherry St, Shawnee Mission, KS 66223 •...••.. 913,881-2801 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .•.. l-aoo-coAXIAL 
Cord Electronics, Inc., 177 Cantiague Rock Ad, Westbury, NY 11590 .. , 516-935-3640 

t Daden Associates, 23011 Moufton Pkwy,' $Ie. A 12, Laguna Hills, CA 92653 
..............•..•........ '............................................. 714-770-1522 

t Dielectric COmmunications, General Signa~ Tower Hill Ad, Raymond, ME 04071 
..............•.....•..................•..•.........•... 207-655-4555;800-341-9678 

~Fox Electronics, 5642 Corporation Circle, Ft Meyers, FL 33905 ......•.. 813-693-0D99 
§GO-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61105-1209 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . • . . • . . . . . . . . . . . . . . . 815-966-9661 
tHertz Finer, 3 Aerial Way, Syosset, NY 11791 ........................... 516-822-4770 

Hisonic,lnc., 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ..•.....•.. 913-782-0012 
tHughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, NewpOrt 

Beach, CA 92658-8903 ..•.....•.........•.•....•.•......•..• '. . . . . • .. 714-759-2952 
t Integrated Microwave, 3422 Tripp Ct, San Diego, CA 92121 •........•.. 619-259-2600 
tK&L Microwave, Inc., 408 COles Circle, Salisbury, MD 21801 ....•....... 301-749-2424 

Kappa Networks, Inc, 1443 Pinewood St, Rahwey, NJ 07065 ...•........ 201-396-9400; 
1-8OD-223-0603 

§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 
92136-5542 ..•..•..•.......•..........•...................•..•..•.... 619-576-2600 

t Lark Engineering Co, Baier & Baier Inc.. 26401 Calle Rolando, San Juan Capistrano, CA 
92675 ...........•..•............•......................•........•.... 714-240-1233 

t Lorch Electronics, Sub. 01 Vernitron Corp., 105 Cedar La., Englewood, NJ 07631 
· . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 201-569-8282 

t Magnetic Component Engineering, Inc., 11379 Playa Street, Culver City, CA 90230 
...... .. . .. .. . . .. . .• . .•.. . . .. .. .. . . . . .. . .. . ... . .. . .. . .. . . . . .•.. .. . •.. .. 213-398-4761 

Micr<H:oax Components, Inc, a UTI Company, Box E, Collegeville, PA 19426 
· . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 215-489-3700 

tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 07039 ..•..... : .........• 201-992-7700 
t Microphase, 587 Connecticut Ave., Norwail<, CT 06856 ................. 203-666-8000 

Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 
..............•.....•.................• , ........•... , .....•........ " .. 617-655-0D60 

§tM"ocrowave FiRer Inc., 6743 Kinne St, East Syracuse, NY 13057-D486 .... 315-437-3953; 
800-448-1666 

Mu-DeI Electronics, Inc., 2426 Unden Lane, Silver Spring, MD 20910-1288 
· ...................•.........•....................... " . . • . . . . . . . . . . .. 301-587-8087 

§t Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 
· . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . • . • . • . . • . . . . . • . . • . . . • . . • . . . .. 404-436-1300 

North Hills Electronics, 1 Alexander P~ Glen Cove, NY 11542 •......•.. 516-671-5700 
OPT Industries Inc, 300 Red School La., Phillipsburg, NJ 08865 .•• ,.... 201-454-2600 

t Piezo Technology Inc., 2525 Shader Ad, Ortando, FL 32804 ...•........ 407-29&-2000 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 . . .• . . . .. 914-939-8900 
t Reacte~ Inc, 687-0 LoIstrand La, Rockville, MO 20850 ................. 301-279-5535 
t Reeves-Hoffman Div, Dynamics Corporation of America, 400 W. North St, Carlisle, PA 

17013 ................................................................ 717-243-5929 
tRFI Corporation, 100 E. Pine Aire Dr, Bay Shore, NY 11706 ...•......•. 516-231-6400 
t RF Monolijhics, Inc., 4441 Sigma Ad, Dalles, TX 75244 .....•..•......•. 214-233-2903 

RLC Electronics, Inc., 83 Radio Cir, Ml Kisco, NY 10549 ................ 914-241-1334 
Sentry Manufacturing, Crystal Pari<, Chickasha, OK 73018 ..•.....•..... 405-224-6780 

§t Sinclair Radio Laboratories LId, 85 Mary St, Aurora, ONT, CANADA L4G 3G9 
..•...•........•.........•...........•...........• : .................... 416-727-0165 

Sokol Crystal Products, Inc; 121 Water St, Mineral Point WI 53565 ..... 608-987-3363 
§tSoshin Electric Co, LId, No. 16-18, 1-Chome Nakamagome, OIa-Ku, Tokyo, JAPAN 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . •• . . • . . • . . . . . . . . . • . . . . . . • . . . . . . . . • . (03) 775-2111 
§t Systron-Donner Microwave Div, 14844 Oxriard St, Van Nuys, CA 91409 

....................................................................... 81&-786-1780 
t Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 •.•..•...•.•..... 

415-966-2211 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ..•..•.....•• 40&-586-0291 

t Telonic/Berkeley, Berkeley lneis. Inc, P.O. Box 277, Laguna Beach, CA 92652 
· . . . ..•.• .. . .•. .. ..•. .. ..•.. . ... ...•.•. . ... .. .. ... ... .. . ... . . ...•. .. ..• 714-494-9401 

Texscan Instruments, Te.scan Corporation, 3169 N. ShadeIand, Indianapofos, IN 46226 
...••..•.....•.....•............ ,...................................... 317-545-4196 

Toyo Comrn Equip .. Co, Ltd., 20-4, Nishi-Shimbashi, 3-Chorne Minato-Ku, TOKYO, . 
JAPAN 105 .........•..•.•..•.......••••.....••....•...• 03-459-7320/03-459-7310 

tTransco Products, Inc., 1001 Flynn Ad, Csmarillo, CA 93011-6003 ...•.. 805-987-6007 
tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90246....... 213-323-4100 
t Wavecom, Sub. 01 Loral Corp, 9036 Wmnetka Ave., Northridge, CA 91324 

....•..• ,.............................................................. 818-682-3010 

§-Product sold through distributors t-Product meets Mil specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Wavetek San Diego. Inc .• 9045 Balboa Avenue. San Diego. CA 92123 . " 619-279-2200 
Wide Band Engineering Co .• Inc, Box 21652, Phoenix. AZ 85036 ........ 602-254-1570 

Filters, Variable-2700 
A. P. Circuit, 256 Uncoln Ave., Brooklyn, NY 11208, 212-737-1348 .•.•.• A.1837 
McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 

Holly Springs, PA 17065, 717-486-3411 •••••.•••••••••••.•••••• A·1411-1412 
Precision Filters, 240 Cherry St., Itheca, NY 14850, 607-2n-3550 ••• A·1680-1684 

§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056, 312-297-<1070 
................................................................. A·1701 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 
213-478-8224 ................... ~............................... A.1706 

Anasco Corporation, 42A Cherry Hill Dr, Commerce Ctr. Bldg., Danvers. MA 01923 
........................................................ 617-777-8888;800-826-2726 

t Axel Elctrns., General Signal Corp, 134-20 Jamaica Ave, Jamaica. NY 1141 8 
....................... ................ .................... 718-291-3900 

t Balzers Optical Corporation. 170 Locke Dr .• Marlboro. MA 01752 ........ 617-481-9860 
Bently Nevada Corp, P.O. Box 157. Minden. NY 89423 ................. 702-782-3611 

t Burr-Brown Corp, P.o. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
Cir-Q-Tei,Inc., 66QO-04 Virginia Manor Ad. Beltsville. MD 20805 ........ 301-946-1800 
Coaxial Dynamics, 15210 Induslrial Parkway. Cleveland, OH 44135 . . .. 1-8DO-COAXIAL 
CoiJ.O Corp., 340 Bronxville Ad. Bronxville, NY 10708 .................. 914-337-4775 
Comslron Corp, 10 Hub Dr, Melville. NY 11747 ........................ 516-756-1100 
Cord Electronics. Inc, 177 Cantiague Aock Ad, Westbury, NY 11590 ... ' 516-935-3640 

t Daden Associates, 23011 MouMon Pkwy .• Ste. A 12. Laguna Hills, CA 92653 
....................................................................... 714-77G-1522 

§ Dynamics. Div. of Waugh Controls Corp, 9001 Fullbright Ave., Chatsworth, CA 91311 
· . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-998-8281 

tEagle. P.O. Box 911, Fallbrook, CA 92028 ............................... 619-728-6000 
tElectrac.lnc., 1614 Orangethrope Way. Anaheim, CA 92601 ............ 714-879-6021 
t Ferretec Inc., 544 Gibraller Dr, Milpitas, CA 95035-6315 ................ 408-263-1216 

Frequeney Devices, tnc., 25 locust St, Haverhill, MA 01830 ............. 617-374-0761 
t General Microwave Corporation. 5500 New Horizons Blvd, Amityville. NY 11701 

· .............................. " ..................................... 516-226-8900 
Hopkins Engrg.. 12900 Foothill Blvd. San Fernando, CA 91342 ......... 818-361-8691 
Hughes Microelectronics Circuits Division, 500 Superior Ave .• P.O. Box H. Newport 

Beach. CA 92658-8903 .............................................. 714-759-2952 
§ Integra. Inc., 2368 Walsh Ave., Santa Clara. CA 95051 .................. 408-727-9601 
t Integrated Microwave. 3422 Tripp Cl, San Diego. CA 92121 ............ 619-259-2600 

ITHACO, Inc, Mess. & Controllnstrs. Div, 735 W. Clinton St, P.O. Box 6437, Ithaca, NY 
14851-6437 .......................................................... 607-272-7640 

t K&l Microwave. Inc, 408 Coles Circle. Salisbury, MD 21801 ............ 301-749-2424 
Krohn-Hite Corp, Avon Indl. PI<., Bodwell St. Avon. MA 02322 ........... 5OB-58G-1660 
leetronic Aesearch Labs., Inc., 1423 Ferry Ave .• Camden; NJ 08104..... 609-541-4200 

t lorch ElectroniCs, Sub. of Vernitron Corp .• 105 Cedar La, Englewood, NJ 07831 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 

tMarellnstr. Co., 907 South East 13th PL cape Coral. Fl 33990 ......... 813-574-8788 
tMel Tee. Div. Epsco.lnc., 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1508 
tMicrolab/FXA,10 Microlab Ad.. Livingston, NJ 07039 ................... 201-992-7700 
§ Microwave Development laboratOries, 10 Michigan Dr .. Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
§tMicrowave RMer Inc .• 6743 Kinne St. East Syracuse. NY 13057-0486 .... 315-437-3953; 

800-448-1666 
Pacific Instruments Inc., 215 Mason Circle, Concord, CA 94520 : ........ 415-827-9010 

t Piezo Technology Inc, 2525 Shader Ad.. Orlando. Fl 32804 ............ 407-298-2000 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 .. . . . .. .. 914-939-8900 

AFI Corporation. 100 E. Pine Aire Dr, Bay Shore. NY 11708 ............ 516-231-6400 
Sivers IMA, Div. of Philips. 5669 Selmaraine Drive, Culver City. CA 90230 

213-390-7477 
§t Systron-Donner Microwave Div, 14844 Oxnard St. Van Nuys, CA 91409 

...................................................................... 818-786-1760 
tTelonic/Berkeley. Berkeley Inds.lnc., P.O. Box 277. Laguna Beach, CA 92652 

....................................................................... 714-494-9401 
tTransco Products, Inc., 1001 Flynn Ad.. Camarillo, CA 93011-6003 ...... 805-987-8007 

Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
tVanguard Electronics Co, 1480 W. 178th St, Gardena, CA 9p248 ....... 213-323-4100 

Vistar Corp, 13740 McCormick Dr, Tampa, FL 33626 .•................. 813-855-6611 
§ VoMex, 3460 Great Neck Ad, Amityville, NY 11701 ..................... 516-842-2772 
t Wavecom, Sub. of loral Corp., 9036 Winnetka Ave., Northridge. CA 91324 

....................................................................... 818-882-,1010 

Filters, Vestigial Sideband-2700 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

................................................................. A·1836 
t Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ••.•.•••• A.1639 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pic., NJ 07650, 201-947-0400 

................................................................. A·1558 
t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11,377, 

718-424-7500 .................................................... A.1400 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••. A.1678 

t Sawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 ••• A·1463 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 .................................................... A-1706 
AlphaCornponents, 1106 E. Simpson Ad., Mechanicsburg, PA 17055 ... 717-697-8595 
ATV Aesearch, Inc., 1301 Broadway, Dakota City, NE 88731 ............ 402-987-3771 

t Axel Elctrns., General Signal Corp, 134-20 Jamaica Ave.. Jamaica. NY 11418 
..................................•..... ,.............................. 7t8-291-39OO 

t BG Electronics, 30 SOuth St, Mt Vernon, NY 10550 .................... 914-664-5591 
Cir-Q-Tel,lnc., 66QO-04 Virginia Manor Ad.. Beltsville, MD 20805 ........ 301-946-1800 

tClrtech, EG & G. 15237 Cherry St., Shawnee Mission, KS 66223 ........ 913-681-2601 
tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe. KS 66061 ........... 913-782-0012 

Hughes Aircraft Co, Microelctrns. Sys. Div, 2601 Campus Dr, Irvine. CA 92715 
....................................•................•...............•. 714-752-3800 

t K&L Microviave. Inc., 408 Coles Circle. Salisbury, MD 21801 ....•....... 301-749-2424 
t KR Electronics, Inc., 91 Avenel St., Avenel, NJ 07001 ................... 201-636-1900 

Flanges,Waveguide .. 3450 
Microwave Development laboratOries, 10 Michigan Dr, Natick, MA 01760 

.. . .. .. . . . . . . .. . . . . . . . . . . . . . . ... . . . .. .. .. ... . . . . .. . .. . . . . . . . . . . .•. . . . .. 617-655-0060 
t Polyphase Instrumen~ 175 Commerce Dr., Ft Washington, PA 19034 ... 215-643-6950 

AFI Corporation. 100 E. Pine Alre Dr, Bey Shore. NY 11706 ............ 516-231-6400 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 . . 415-592-8532 

. Filters, Video-2700 
Allen Avionics, Inc., 224 E. 2nd St., Mineola, NY 11501, 516-248-8080 

............................................................ A·1496,1835 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., ML Varnon, 

NY 10550, 914-664-2333 .................................... :..... A·1652 
ESC ElectronicB Corp., 534 Bergen Blvd., Palisades Pic., NJ 07850, 201-947-0400 

.................................................................. A·1853 
t Filtron Co., Inc., Sub. of AAX Inc., 148-E Sweet Hollow Ad., Old Bethpage, NY 

11804,516-752-1144 ............................................. A·l659 
JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• A·1883,1665 

t KA Electronics, Inc., 91 Avenet St., Avenel, NJ 01001, 201-836-1900 ••.• A'1667 
Matthey Electronics, Television Equipment Associates, Box 393, South Salem, NY 

10590,914-783-8893 ............................................. A·1670 
§ Murata Erie North America. Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A·1431 
Sprague Electric Compeny, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619·575-9353 .............................. A·1694 
§ Toko America, Inc., 1250 Feehanville Dr., ML Prospect" IL 60056,312-297-0070 

................................................................. A·1701 
TTE. Incorporated. 11652 W. OlympiC Blvd., Los Angeles, CA 90064, 

213-478-8224 .......................................... A·l106,1708·1710 
tAlpha Components, 1106 E. Simpson Ad.. Mechanicsburg, PA 17055 ... 717-697-6595 

Cir-Q-Tel.lnc.. 6600-04 Virginia Manor Ad.. Beltsville. MD 20805 ........ 301-946-1800 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 

Wastern Muttiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Filters, Waveguide-3450 
t Airtron, Lifton Industries, Inc., 200 E. Hanover Ave., Morris Plains. NJ 07950 

....................................................................... 201-539-5500 
Alpha Inds., Inc., 20 Sylvan Ad.. Woburn, MA 01801 ..................... 617-935-5150 
Alpha Industries, Inc., 20 Sylvan Ad., Woburn, MA 01801 ................ 617-935-5150 

t Arra Inc, 15 Harold Cl, Bay Shore, NY 11706 ........................... 516-231-8400 
Cir-Q-Tel, Inc., 6600-04 Virginia Manor Ad., Beltsville. MD 20805 ........ 301-946-1800 
Epsilon-lambda Elctrns. Corp., 427 Stevens St, Geneva, IL 60134 ...... 312-232-9611 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC.IFD. Cupertino, CA 95014 

· . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . .. .. . . . . .. . .. . .. .. .. . . . . .. .. . ... Call local SIs. 011. 
Hughes Aircrall Co., Microelctms. Sys. Div, 2601 Campus Dr, Irvine. CA 92715 

....................................................................... 714-752-3800 
tK&l Microwave, Inc, 408 Coles Circle. Salisbury, MD 21801 ............ 301-749-2424 

lectronic Aesearch Labs., Inc, 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 
tLorch ElectroniCS, Sub. of Vemitron Corp, 105 Cedar La, Englewood, NJ 07631 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 
MACOM. Inc., 43 Second Ave .• Bldg. 8. Burlington, MA 01803 ........... 617-272-3000 

t Metropole Products Inc.. P. O. Box 309, Stafford, VA 22554 .............. 703-859-2132; 
703-971-7082 

t Microlab/FXA, 10 Microlab Ad, Livingston. NJ 07039 ................... 201-992-7700 
t Microphase. 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§Mlcrowave Development Laboratories, 10 Michigan Dr, Natick,MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
§t Microwave Fitter Inc, 6743 Kinne St, East Syracuse, NY 13057-0486 .... 315-437-3953; 

8QO-448-1666 
t Mitec ElectroniCs, 104 Gun Avenue. Pointe Claire, QUEBEC. CANADA H9A 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-694-6666 
t Narda Microwave Corp, Subsidiary of loral Corp., 435 Moreland Ad. Hauppauge, NY 

11788 ................................................................ 516-231-1700 
t Premier Microwave, 35 New Broad SL Port Chester, NY 10573 ......... 914-939-8900 
t Aadio Aesearch Instrument Co, Inc., 564 North Main Stree~ Waterbury, CT 06704-3506 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-753-5840 
t Aeaetel. Inc.. 687-0 lofstrand la. Aockville, MD 20650 ................. 301-279-5535 

AFt Corporation. 100 E. Pine Aire Dr, Bay Shore, NY 11706 ............ 516-231-6400 
t Sage laboratorias, Inc., 11 Huron Dr, Natick, MA 01760 ..............•. 617-653-0844 

§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 818-78&-1760 

tTecknit (Eastern Facility), 129 Dermody St, Cranford, NJ 07016 ........ 201-272-5500 
tTeledyne Microwave. 1290 Terra Bella Ave, Mountain View, CA 94043 ................ . 

415-968-2211 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 48226 

....................................................................... 317-545-4196 
tUTE Microwave. 3500 Sunset Ave, Asbury Park, NJ 07712 ......•...... 201-922-1009 
tWavacorn. Sub. of Loral Corp., 9036 Winnetka Ave., Northridge. CA 91324 

.............................................................•.....•... 818-882-3010 
§Waveline, Box 718, W. Caldwel~ NJ 07006 .............................. 201-226-9100 

Filters, VIG-2700 
Eaton Corp, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 94086 

.. . . . . . . . . .. . .. . . . . . . . .. . .. . . . . . . . . .. . . . . .. .. . .. .. .. . .. . .. .. .. . . .. .. . .. 408-773-3700 
tFerretec Inc., 544 Gibratter Dr, Milpitas, CA 95035-6315 ................ 408-263-1216 
t TRAK Microwave Corp, 4726 Eisenhower Blvd.. Dept E-8, Tampa, FL 33834 

....................................................................... 813-884-1411 

Filters (MIL), Electrical & Networks-2440 - See Vol. B 

Flanges, Waveguide-3450 
t Airlron, Litton Industries, Inc, 200 E. Hanover Ave., Morris Plains. NJ 07950 

· . . . . . . . . . .. . . . . .. . . . . . . . . .. . .. .. . . . . . .. .. . . . .. .. . . .. . . . . . .. . • .. .. .. . .. 201-539-5sOo 
Alpha Iods., Inc., 20 Sylvan Ad.. Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds, tnc.- TAG Millimeter Comp., 651 Lowell St, Mathuen, MA 01844 

· .. . . . . .. ... . . . . . .. . . . . . . . ... . . . .. . . . . . . .. . . . .. . . . . . . . . .. . .. .... .. ..•.. 617-682-4661 
t Gabriel ElectroniCS, Box 70, Scarborough IndL PI<., Scarborough, ME 04074 

...................•.......•........................................... 207-883-5161 
Lectronic Aesearch Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Flanges,Waveguide;.3450 (Cont'd) 

MACOM,Inc.. 43 Second Ave., Bldg. 8, Burlington. MA 01803 ...•...•.•. 617-272-3000 
tMaury Microwave Corp, 8610Helms Ave., Cucamonga. CA 91730 ...•.. 714-987-4715 
tMicrolab/FXA, 10 Microlab Rd., Livingston, NJ 07039 .....•.....•....... 201-992-nOO 
§Microwave Development LabOratories, 10 Michigan Dr, Nalicl<, MA 01760 

..•.•............... , .... : ..•.•........ :............................... 617-655-0060 
t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . . • . . . . . . . •• . . . . .. 514-694-6666 
§tSystron-Donner Microwave Oiv, 14844 Oxnard St. Van Nuys. CA 91409 

•..............•.........•........•••..........•.•.•..•....•.•.•••...•• 818-788-1760 
§ Waveline, Box 718, W. Caldwell, NJ 07006 •.............• ,.............. 201-228-9100 

Flanges (MIL), Waveguide-2440 - See VO.I. B 

Flashers-2200 - See Vol. D 

Flashers (MIL)-2440 "'"' See Vol. B 

Flat Packages, Integrated Circuit ~ See Packages, 
Integrated Circuit (Vol. A) 

Fluid Flow Indicators - See Meters, Fluid Flow (Vol; D) 

Flux, Brazing & Soldering Materials-4600 - See Vol. C 

FOil, Magnetic-1850 
t Ad-Vance Magnetics, Inc., 625 Monroe St., RochesIar, IN 46975, 219-223-3158 

.••••••••••••• '" ••••••••••••••••••••••••••••••••••••••••••••••••• C'1743 
t Amuneal Manufacturing Corp., 4737 Darrah St., Philadelphia, PA 19124, 

216-535-3000 ............... ; ............................ ;....... C'1744 
t Arnold Engineering Company, Sub. SPS TechnologiE!S, 300 West Street Marengo, IL 

. 60152 .............................................................. ;. 815-568-2000 
t Eagle Magnetic Company, Inc.. P.O. Box 24283, Indianapolis, IN 46224 ...•...•....•...• 

317-297-1030 
§ Egis Corporation. P. O. Box 751, Barrington,IL 60011-0751 ...........•. 312-639-4448 

Framar Metal Products Co, Inc.. 345 Carnegie Avenue, Kenilworth, NJ 07033 
........................•......•.....................•................. 201-241-0710 

§tJanHardware MIg. Co, 47-27 36th St. Long Island City, NY 11101 ..... 718-361-0600 
t Magnetics, Spang & Co, Box 391, Buller, PA 16003-0391 .............•• 412-282-8282 
t Magnetic Shield Corporation. Perfection Mica Co, 750 North Thomas Dr, Bensenville, IL 

60106 ............................................................... : 312-768-7800 
Permaluster, Inc.. 1844 N. Keystone St. Burbank, CA 91504 ...•.........• 213-849-4543; 

. 213-849-6454 
SL Electronics, 300 Harvard Ave., Westville, NJ 06093 ..•..............• 609-458-7300 

tZippertubing Co, Box 61129, Los Angeles, CA 90061 ................... 213-321-3901 

FOil, Magnetic Shielding - See Shields, Magnetic (Vol. C) 

Forks, Tuning - See Tuning Forks (Vol. A) 

Forms, Coil - See Coil Assemblies & Forms (Vol. A) 

Frames, Cabinet & Rack-1400 - See Vol. C 

Freezer Cabinets - See Refrigerators, Environmental Test 
(Vol. D) 

Freeze Spray - See Refrigerants, Spray (Vol. C), Coolants, 
Circuit & Component (Vol. C) 

Freque.ncy Amilyzers - See Analyzers, Spectrum (Vol. D) 

Frequency Extenders - See Dividers"Frequency (Vol. A) 

Frequency Sources - See Oscillators (Vol. A) 

Frequency Standards - See Standards, Frequency (Vol. D) 

Frozen Epoxies - See Compounds, Encapsulating, 
Molding, Potting (Vol. C) 

Furnaces, Electric-4100 - See Vol. D 

Furnaces,Gas (Production)-4100 ..:.. See Vol. D 

Furnaces, Infrared-4100 -See Vol. D 

Furnaces, UHraviolet-4100 - See Vol. D 

Furnaces, Vacuum-4100 - See Vol. D 

Furniture, Electronic Lab. - See Benches, Consoles, 
Stools, Tables (Lab & Shop) (Vol. C) 

Fuse Clips - See Clips & Holders, Fuse (Vol. B) 

Fuse Elements-4300 - See Vol. B 

Fuseholders - See Clips & Holders, Fuse (Vol. B) 

Fuses-4300 - See Vol. B 

Fuses; Failure Indicating-4300 -See Vol. B 

Fuses, Fuseholders, Boxes & Panels (MIL)-2440 - See 
Vol. B 

Fuses, Internatipnal, 5x20 mm-4300 - See Vol. B 

PRODUCT INDEX & DIRECTORY 

Fuses, Thermal-4300 - See Vol. B 

Galvanometers - See Meters, Galvanometer (Vol. D) 

Gaskets - See Seals (Vol. C) 

Gaskets, Shielding, RF-Also See Shields, RF-4525 -
See Vol. C 

Gates, Computer Circuit (AND, OR, NOR, etc.) - See 
Cards, Logic (Vol. D) 

Gauges, Displacement, Linear-5400 - See Vol. C 

Gauges, Humidity-2900 - See Vol.D 

Gauges, lonization-2900 - See Vol. D 

Gauges, Pressure-Also See Transducers, Pressure-2900 
- See Vol. D 

Gauges, Strain-5500 - See Vol. B 

Gauges, Temperature-2900 - See Vol. D 

Gearheads & Speed Reducers - Also see gears and gear 
mechanisms-3500 - See Vol. B 

Gears & Gear Mechanisms (Precision)-2500 - See 
Vol. C 

Generator Groups (MIL), Signal-3475 - See Vol. D 

Generators, AM-2900 - See Vol. D 

Generators, AM/FM-2900 - See Vol. D 

Generators, Arbitrary Waveform-2900 - See Vol. D 

Generators, Audio-2900 - See Vol. D 

Generators, Bar, Dot & Crosshatch-2900 - See Vol. D 

Generators, Baud Rate-1900 - See Vol. D 

'Generators, Character-2325 - See Vol. D 

Generators, Color Bar-2900 - See·Vol. D 

Generators, Digital Delay - See Generators, Timing, Digital 
(Vol. D) 

Generators, Electrical Power-4000 - See Vol. D 

Generators, Electrostatic Discharge - Also See 
Electrostatic Discharge Guns-2900 - See Vol. D 

Generators, FM-2900 - See Vol. D 

Generators, FM/Stereo-2900 - See Vol. D 

Generators, Frequency Synthesizer-2900 - See Vol. D 

Generators, Function-2900 - See Vol. D 

Generators, Gating/Timing-2900 - See Vol. D 

Generators,Hall-5500 - See Vol. B 

Generators, Harmonic-2900 - See Vol. D 

Generators, High Power Pulse-2900 - See Vol. D 

Generators, Impulse-2900 - See Vol. D 

Generators, Infrared - See Lamps, Infrared (Vol. B) 

Generators, Ion - Also see Static Eliminating Materials 
and Equipment; Generators ESD-2900 - See Vol. D 

Generators, Light Pulse-2900 - See Vol. D 

Generators, Low Frequency-2900 - See Vol. D 

Generators, Marker-2900 - See Vol. D 

Generators, Microwave-3400 - See Vol. D 

Generators, Noise, Random (Electrical)-2900 - See 
Vol. D 

Generators, Optical Signal - See Generators, Light Pulse 
(Vol. D) 

Generators, Phase-2900 - See Vol. D 

Generators, Programmable, Function-2900 - See Vol. D 

§-Product sold through distributors. t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Generators, Sine/Cosine Function (Module)-3130 

Generators, Programmable, Pulse-2900 - See Vol. D 

Generators, Programmable, Synthesizers-2900 - See 
Vol. D 

Generators, Pseudorandom Bit Sequence (PRBS)-2900 
- See Vol. D 

Generators, Pulse-2900 - See Vol. D 

Generators, Pulse, National Instrumentation Module 
(NIM)-2900 - See Vol. D 

Generators, RF-2900 - See Vol. D 

Generators, Sawtooth, Sine - See Generators, Function 
(Vol. OJ 

Generators, Signal-Also See Generators, Specific Type-
2900 - See Vol. D 

Generators, Sine/Cosine Function (Module)-3130 
t Velonex, 560 Robert Ave., Santa Clara, CA 95050,408-727-7370 .•. 001340-1341 
§ Advanced Micro Devices, P.O. Box 3453, 901 Thompson P~ Sunnyvale, CA 94088 

· .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-2400 
Ballantine Laboratories, Inc., P. O. Box 97, 8oonlon, NJ 07005 .......... 201-335-0900 

tComputer Conversions Corp., 6 Dunton CL E Northport, NY 11731 ..... 516-261-3300 
t Computer Optical Products, Inc., SUb. of Hathaway Corp, 9321 Eton Ave., Chatsworth, 

CA 91311-6910 ...................................................... 818-882-0424 
Cybernetic Micro Sys., P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

. . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ... 415-726-3000 
Energetec Systems, Inc, 130 E St Charles Ad., Carol Stream, IL 60188 

............................................................. 312-653-1920 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830 ............. 617-374-0761 

§ Hameg, Inc., 88-90 Harbor Ad., Port Washington, NY 11050 . . . . . . . . . . . .. 516-883-3837 
Hathaway Corporation, Motor Products Div., 10837 E Marshall, Tulsa, OK 74116 

..................................................................... 918-438-7800 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . .. . . .. . .. . .. . . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. Call Local Sis. Off. 
t ILC Data Device Corp, 105 Wilbur PI, Bohemia, NY 11716 ............. 516-567-5600 
t Interface Engineering Inc., 275/300 Centre St, Un~ 7, Holbrook, MA 02343 

· .. ' ...................................................... " ........ '" 617-986-2600 
t Sigmapower, Inc, 20790 Leapwood Ave, Carson, CA 90746 ............ 213-32-Sigma 
§Spanta, Inc, 795 Franklin Ave., P.O. Box 193, Franklin Lakes, NJ 07417 

· . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . ... 201-846-0033 
tTransmagnetlcs, 210 Adams Blvd., Farmingdale, NY 11735 ............. 516-293-3100 

Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ................... 813-855-6611 
Wavetek San Diego, Inc., 9045 Balboa Avenue, San Diego, CA 92123 . .. 619-279-2200 

Generators, Spectrum - See Generators, Sweep (Vol. 0) 

Generators, Spike-2900 - See Vol. D 

Generators, Square Wave - See Generators, Function 
(Vol. 0) 

Generators, Surge-2900 - See Vol. D 

Generators, Sweep-2900 - See Vol. D 

Generators, Telephone Ringing-1900 - See Vol. D 

Generators, Time Code-2000 - See Vol. D 

Generators, Timing, Digital-2000 - See Vol. D 

Generators, Tone-2900 - See Vol. D 

Generators, Tone Burst-2900 - See Vol. D 

Generators, Transient line Voltage-2900 - See Vol. D 

Generators, UHF/VHF-2900 - See Vol. D 

Generators, Ultrasonic-2900 - See Vol. D 

Generators, White Noise-2900 - See Vol. D 

Generators, Word-2900 - See Vol. D 

Geophysical Equip. - See Transducers (Vol. 8) 

Germanium - See Crystals, Semiconductor (Vol. A) 

Glass Diode Sleeves-2500 - See Vol. C 

Glass Parts-2500 - See Vol. C 

Glues - See Adhesives (Vol. C) 

Graphic Recording Instruments - See Recorders (Vol. D) 

Graphic Recording Paper & Supplies-3000 - See Vol. D 

Graphite Parts-2500 - See Vol. C . 
Grilles & Accessories, Speaker-1300 - See Vol. D 

Grilles, Metal, Plastic-1400 - See Vol. C 

Grommets & Bushings-2800 - See Vol. C 

Ground Fault Detectors & Accessories - See Detectors, 
Ground Fault (Vol. 0) 

Ground Strips-1900 - See Vol. D 

Guides, Circuit Board-1400 - See Vol. C 

Gyros (All Types)-2200 - See Vol. D 

Hall Effect Devices - See Generators, Hall (Vol. B), 
Magnetoresistors, Hall (Vol. A), Multipliers, Hall (Vol. A), 
Probes, Hall (Vol. A), Switches, Hall Effect (Vol. 8) 

Handlers, Integrated Circuit (Automatic)-4100 - See 
Vol. D 

Handles For Cabinets, Circuit Boards, Racks, etc.-1400 . 
- See Vol. C 

Handsets, Chestsets, Headsets, etc.-1300 - See Vol. D 

Hardware - See Fasteners (Vol. C), Clamps (Vol. C), 
Terminals (Vol. C), etc. 

Hardware (MIL), Connector-2440 - See Vol. B 

Harnesses, Wire - See Cable Assemblies & Harnesses 
(Vol. C) 

Headers, Connector - See Connectors, Cable (Vol. C), 
Connectors, Flat Cable (Vol. C), etc. 

Headers, DIP-2100 - See Vol. C 

Headers, Hermetic - See Seals, Hermetic (Vol. C),. 
Services, Hermetic Sealing (Vol. 0) 

Headers, Programmable-2100 - See Vol. C 

Headers, Relay & Transformer-2100 - See Vol. C 

Headers, Shrou~ed-2100 - See Vol. C 

Headers, Socket-2100 - See Vol. C 

Headers, Strip-2100 - See Vol. C 

Headers, Transistor & Diode-2500 - See Vol. C 

Headphones-1300 - See Vol. D 

Heads, MagnetiC Recording-1300 - See Vol. D 

Heads, Reflective-3700 - See Vol. B 

Headsets (MIL)-2440 - See Vol. B 

Heat Dissipators - See Heat Sinks, Semiconductor (Vol. C), 
Heat Sinks, Soldering (Vol. C) 

Heaters, Immersion-4100 - See Vol. D 

Heaters & Heating Elements (For Components & 
EquipmEmt)-Also See Ovens-5300 - See Vol. B 

Heat Exchangers & Systems-2600 - See Vol. C 

Heat Guns, Production-5400 - See Vol. C 

Heating Elements, Infrared-5300 - See Vol. B 

Heat Pumps - See Cooling/Heating Modules, 
Thermoelectric (Vol. B) 

Heat Shrinkable Elastomers, Plastics - See Caps, Forms 
& Tapes, Heat Shrinkable (Vol. C), Tubing, Heat 
Shrinkable (Vol. C) 

Heat Sinks, Semiconductor-2600 - See Vol. C 

Heat Sinks, Soldering-4600 - See Vol. C 

Heat Sinks, Surface Mount-2600 - See Vol. C 

Heat Sinks (MIL)-2440 - See Vol. B 

Hermetic Sealing - See Machines, Hermetic Sealing 
(Vol. 0), Seals, Hermetic (Vol. C), Services, Hermetic 
Sealing (Vol. 0) 

EEM 1988 §-Product sold through distributors t-Product meets Mil specs 



High Vacuum Services - See Services, High Vacuum 
(Vol. D) 

Hinges-2825 - See Vol. C 

Holders, Battery - See Retainers, Battery (Vol. C), 
Connectors, Battery (Vol. C) 

Holders, Brush - See Brushes & Brush Assemblies (Vol. B) 

Holders, Circuit Board (Production Type)-4100 - See 
Vol. D 

Holders, Crystal-2300 
§ Atlee Inc., 10 Bayfield Dr., North Andover, MA 01845, 617·681-1003 • • • •• B.13OO 
§ Bivar, Inc.; 4 Thomas, Irvine, CA 92718,714-951-8808 ,................ C·1017 

Colorado Crystal Corp., 2303 W. 8th SL, Loveland, CO 80537,303-667-9248 
• •••••••••••••••••• ; •••••.•••.••••••••.••••.•••••••••••••.••••••• A·1355 

t Connector Corp., 6025 N. Keystone Ave., Chicago, IL 60646, 312·539-3108 
•••••••••••••••••••••••••••••.••••••••.••••.•.•.••...••.••••••••• C·1310 

CTS Corp., Frequency Control Div., (Formerly Knights Div.),.400 Reimann Ave., 
Sandwich, IL 60548, 815-786-8411 ••.•••••.•••• A·1366-1367,1370-1371,1378 

McCoy Electronics Co., A Sub. of Oak Industries, 100 WstIs SL, P.O. Box B, Mt 
Holly Springs, PA 17065, 717-486-3411 ................... ;.... A.1407·1408 

t M· Tron Industrtas, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605·665-9321 
.......................... : ••••••••• ; ............................. A·1428 

RaHron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172, 305·593·6033 
................................................................. A·1453 

SaRonlx, 4010 Transport st San AntoniO, Palo AHo, CA 94303, 415-856-6900 
................................................................. A·1458 

Stsndafcl Crystal Corporation, 9940 E. Baldwin PL, EI Monte, CA 91734, 
818-443-2121 .................................................... A·1469 

Accurate Electronics, 169 S. Abbe Rd., P.O. Box 1287, Elyria, OH 44036 
· ..................................................................... , 216-366-6330 

Augatlnc., 33 Perry Ave., Box 779, Attleboro, MA 02703 ................ 617·222·2202 
Frequency Control Products, Inc. American Time Products Div., 430 Commack Rd., Deer 

Pk., NY 11729 ........................................................ 516-243·5730 
tJettron Products, P.O. Box 337, E. Hanover, NJ 07936 .................. 201·887·0571 
t Microphase, 587 Connecticut Ave.. Norwalk, CT 06856 ................. 203-866-8000 
§ Microwave Development Laboratories, 10 Michigan Dr. Natick, MA 01760 

'" ..... : ............... : .. . .. .. . . ... . . . .. . . . . . . . . . .. . . . .. .. . . . . . . . . ... 617-655-0060 
tMilross Controls, Inc. 511 Second St Pike, Southampton, PA 18966 .... 215-355-0200 
t Reeves-Holfman Div., Dynamics Corporation of America, 400 W. North St, Carlisle, PA 

17013 ................................................................ 717-243-5929 
t Sage Laboratories, Inc. 11 Huron Dr. Natick, MA 01760 ................ 617-653-0844 

Schott Electronics, 42 Silvermine Road, Seymour, CT 06483 ............ 203-881-0102 
Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 

......................................... , ....................... 516-549-6415/6102 
§tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Holders, Diode-2500 - See Vol. C 

Holders, Fuse - See Clips & Holders, Fuse (Vol. B), Panels, 
Fuse (Vol. B) 

Holders, lamp - See Sockets, Lamp & Lamp Assemblies 
(Vol. B) , 

Holders, T&st Lead-2900 - See Vol.D 

Holders, Tube - See Retainers, Tube (Vol. A) 

Holders & Carriers, Chip (Capacitor, IC, LSI)-2100 - See 
Vol. C 

Holders & Carriers, IC, LSI (Packaged)-3130 
§ Blvar, Inc., 4 Thomas, Irvine, CA 92718, 714-951-8808 •.••••••••••••••• C.1017 

§t Garry Electronics, Div. of Brintec Corp., 9 Queen Anne Ct', Laghorne, PA 19047, 
215-949·2300 •••••••••••••••••.•••••••••••••••• C.1370-1373,1739,001112 

Ohrntek Inc., Sfemice Group Company, 2160 Uberty Dr" Niagara Falls, NY 14304, 
716-283-4025 ••••••••••••••••••••••••••••••••••••••••.•••••• A.2024-2025 

§t Accassories for Elclms., Inc., 800 Merrick Rd., Baldwin. NY 11510-3593 
516-546-1751 

Accurate Electronics, '169 S. Abbe Rd., P.O. Box 1287, Elyria, OH 44036 
• ................................................................... ", 216-366-6330 

Acme Model Engineering Co. 654 Bergen Blvd., Ridgefield, NJ 07657 .. 201-943-7650 
§Amphenol Products, 4300 Commerce Cl, Lisle, IL 60532 .............•. 312-983-3500 
§ Assmann Components, Div. of ebm Industries, tnc. 525 New Britain Ave., Unionville, CT 

06085 . .. . .. . . .. . .. .. . . • . . . . .. . . .. . .. . .. .. .. . .. . .. . . . . . . . .. . . .. .. .. ... 203-674-1515 
§Augat Inc., 33 Perry Ave. Box 779, Attleboro, MA 02703 ..............•. 617-222-2202 

Burndy Corporation, Richards Ave., Norwalk" CT 06852 .....•......•.... 203-838-4444 
tDetoronics Corporation, 10660 E. Rush Sl, S. EI Monte, CA 91733 ...... 818-579-7130 
t Gordon, L, Packaging, 1050 S. Paca St. Baltimore, MD 21230 ...•...... 301-539-6537 
t Jettron Products, P.O. Box 337, E. Hanover. NJ 07936 •................. 201-687-0571 

Jonard Industries Corp. 134 Marbledale Rd., Tuckahoe, NY 10707 ...... 914-793-0700 
K-Two Industries, 4331 Miranda Ave., Palo Alto, CA 94306 .:............ 408-720-9316 
Milross Controls, Inc., 511 Second St Pike, Southampton, PA 18966 .... 215-355-0200 

§ Robinson Nugent, Inc. 800 East 8th St. New Albany, IN 47150 .......•. 812-945-0211 
Sealectro-BICC Electronics, 40 Undeman Dr. Trumbull, CT 06611 ...... 203-372-4118 
Stanford Applied Engrg. Inc. 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· .. .. .. . . .. .. • . . . .. .. .. . . .. .. .. .. . .. . .. . .. . . .. . .. . . .. .. . .. .. .. .. .. . . ... 408-988-0700 
§ Textool Test & Interconnect Prods. Dept, 3M Electronic Products Division, 1001 

Fountain Parkway, Gr""d Prairie, TX 75050 .......•........•...... ;.. 214-647-0392 
§Wells Electronics, 1701 S. Main $t, South Bend, IN 46613 ........ , ..... 219-287-5941 

PRODUCT INDEX' & DIRECTORY 
• 

Honeycomb Sheets, Panels, etc.-2500 - See Vol. C 

Housings,Circuit MOdule - See Enclosures,Circuit Board, 
Module & Relay Mounting (Vol. C) 

Housings, Photomultiplier Tube ~ See Photomultiplier 
Tube Housings (Vol. A) 

Housings,Terminal-1400- See Vol. C 

Hum Eliminators-2700 
Allen Avionics, Inc., 224 E. 2nd SL, Mineola, NY 11501, 516-248-8080 ••• A.1496 
DeHa Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538, 

415-770-0660 .................................................... A·2211 
tNorth Hills Electronics, 1 Alexander PI. Glen Cove, NY 11542 .......... 516-671-5700 

Hybrid Circuits - See Circuits, Hybrid (Vo!. A) 

Hybrid Voltage Regulators - See Regulators & Stabilizers 
(Vol. D) 

Identification, Friend or Foe (IFF) ESM (MIL)-3475 - See 
Vol. D 

Igniters, Piezo-2300 
lIalhalla Scientific, 9955 Mesa Rim Rd., San Diego, CA 92121, 619-457·5576 

.. ;......................................................... 001336-1337 
Vemitron Piezoelectric Div., 232 Forbes Rd., Bedford, OH 44146-5478, 

216-232-8600 .................................................... A·1487 

Image ProceSSing Systems - See Processors, Image 
(Vol. D) 

Imagers, Thermal-2900 - See Vol. D 

Imagers, Charge-Coupled Devices-3700 - See Vol. B 

IEEE 488 (GPIB) Bus - See Controllers, IEEE 488 (GPIB) 
(Vol. D) 

Impedance Comparators - See Bridges, Impedance 
(Vol. D) 

Impedance Converters, Microwave-3400 - See Vol.D 

Inclinometers-2900 - See Vol. D 

Incremental Magnetic Recorders - See Recorders, 
Computer Data (Vol. D) 

Indexers (Stepping Motor)-3500 - See Vol. B 

Indexing Mechanism, Electromechanical-2400 - See 
Vol. C 

Indexing Tables, Electromechanical-2400 ~ See Vol. C 

Indicator Lights - See Lights, Indicator (Vol. B) 

Indicators, Angle-Also See Encoders, Shaft Position-
5500 - See Vol. B 

Indicators, Azimuth-5500 ...;. See Vol. B 

Indicators, Capacitor Leakage - See Testers, CapaCitor 
(Vol. D)' . 

Indicators, Circuit Condition, On, Off, etc. 
(Electromechanical)-Also See Indicators, Instrument, 
Flag, Pointer, etc.-2460 - See Vol. B 

Indicators, Computer Type & Data Display - See Lamps, 
Dial, Panel, Pilot Incandescent & Accessories (Vol. B) 

Indicators, Distortion - See Analyzers, AF (Vol. D) 

Indicators, Elapsed Time-22pO - See Vol. D 

Indicators, Electromechanical...., See Indicators, Circuit 
Condition, On / Off (Vol. B). 

Indicators, Frequency - See Meters, Frequency (Vol. D) 

Indicators, Directional-2200 - See Vol. D 

Indicators, Illumination - See Meters, Light 
(Nonphotographic) (Vol. D) 

Indicators, Instrument, Flag, POinter, etc.-2450 - See 
Vol. B 

Indicators, Liquid Level~2200 - See Vol; D 

§-Product sold through distributors t-Product meets MIL specs EEM1988 
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Indicators, Null-2900 - See Vol. D 

Indicators, Numeric Readout - See Tubes, Readout 
(Vol. A) 

Indicators, Phase Rotation-2200 - See Vol. D 

Indicators, Phase Sequence-2200 - See Vol. D 

Indicators, Positioning-2200 - See Vol. D, 

Indicators, Power Level - See Monitors, Power (Vol. D) 

Indicators, Pressure - See Gauges, Pressure (Vol. D) 

hldicators, Proximity - See Sensors, Proximity (Vol. D) 

Indicators, RF - See Meters, Frequency (Vol. D) 

Indicators, Rotary Shaft Position - See Encoders, Shaft 
Angle (Vol. B) 

Indicators, Servo-4900 - See Vol. D 

Indicators, Shorted Turn - See Testers, Coil (Vol. D) 

Indicators, Sound Level - See Meters, Audio Level 
(Vol. D)' 

Indicators, Speed-3500 - See Vol. B 

Indicators, Temperature - See Meters, Temperature 
(Vol. D) 

Indicators, Temperature (Not Meter Type)-5300 - See 
Vol. B 

Indicators, Tilt-2200 - See Vol. D 

Indicators, VSWR - See Meters, Standing Wave Ratio 
(Vol. D) 

Indicators (MIL), Fault Locating-3475 - See Vol. D 

Inductance Comparators - See Bridges, Inductance 
(Vol. D) 

Inductance Standards - See Standards, Inductance 
(Vol. D) 

Induction Potentiometers - See Resolvers, Synchro 
(Vol. D) 

Inductors - See Coils (Vol. A) 

Inductors (MIL) - See Coils (MIL) (Vol. B) 

Inductors, Surface Mount-1800 
t Automatic Coil Corp., Sub. Designatronlcs, Inc.. 3545 N.W. 71st St., Dept E. 

Miami. FL 33147.305-696-6660 ............................... A.1194-1197 
Belllnds., J. W. Miller Dlv., 19070 Reyes Ave •• P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 •••••••••••••.••••••••.•• A.1204 
BH Electronics. Inc •• 12219 Wood Lie. Dr .• Burnsville. MN 55337, 612-894-9590 

................................................................. A·1206 
Coilcralt. 1102 Silver Laka Rd •• Cary. IL 60013. 312-639·2361 •••••• A.1225,123O 
Dale Electronics. Inc., Yankton DIv •• E. Hwy. 50. Box 180. Yankton, SO 57078. 

605-665-9301 ........................ :...................... A.1232,1239 
§t Delevan DIv., American Praclsion IndB. Inc •• 270 Quaker Rd.. E. Aurora. NY 14052, 

716-652-3800 ............................................... A.1241.1243 
Foxborol PCG. 11Ie Foxboro Company. 600 N. BadIord St.. E. Bridgewstar. MA 

02333, 508-378-5260 ........................................ A.2234·2235 
Gowanda Electronics Corp •• 1 Industrial PL, Gowanda. NY 14070. 716-532-2234 

.................................................................. A·1245 
Nytronics Componenta Grp.. Inc.. 700 Orange St., Dariington. SC 29532. 

803-393-5421 .................................................... 801019 
t Pico Electronics, Inc., 453 North MacQuasten Pkwy., ML Vernon, NY 10552, 

914-699·5514;800-431-1064 •••••••••••••••••••••••••••••••••• A.1271.2323 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A·12n 

t Power Magne-Tach Corporation. 441 High Street, Perth Amboy. NJ 08861, 
201-826-4700 .................................................... A.2352 

RCD Componants. Inc.. 520 E. Industrial PI\. Dr •• Manchestar, NH 03103, 
603-669-0054 .................................................... A.2011 

§ Sprague-Goodman Elctrns., Inc., 134 Fulton Ave.. Garden City Pie., NY 11040. 
516-746-1385 .................................................... A.1175 

Standex ElecIronlcs. Standax International, 4538 Camberwall Rd., Cinclnnstl. OH 
45209,513-871-37n ••••••••••••••••••••••••••••••••••••••••••••. A-1287 

§ TDK Corporation. Electronic Componenta & Mstarial. 13-1, Nlhonbashl. 1-Choma. 
Chuo-ku .. Tokyo, JAPAN 103. (03) 278-5111 •••••••••••••••••••••••• A-1294 

§ Toko America, Inc.. 1250 Feehanville Dr •• ML Prospect .. IL 60056. 312-297-0070 
•••••••.•••••••••••••••••••••••••••••••••••••••••••••••••.••••.•• A-I297 

t AlE Magnetics, Div. 01 Vemi1ron, 701 Murlreesboro Rd, Nashville, TN 37210 
.............................................................. , ........ 615-244-9024 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
JO!l8, CA 95119-1371 .....•..•............•..... ;.................... 40&-629-1100 

t Bourns Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506 ....•. 714'-781-5148 
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t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way. Kirkland, WA 98034 

· .........•......•.....•.................•............•............•.. , 206-823-4798 
§t Hybrids International Ltd., Thiel< Film Division, 311 N. Undanwood Dr. Olathe, KS 66062 

.. .. . . . . . . . . . .. . .. . . . . .. .. .. .. . .. . . .. .. .. . .. . .. .. . . .. .. . . .. . .. .. .. .. ... 913-764-6400 
§ Murata Erie North America, Inc., 2200 lake Park Dr. Smyrna. GA 30080 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 404-436-1300 
§ Murata Manufacturing Co. Lid., 26-10-2-0_ Tenjin, NaQ!Ioka-Kyo-Shi, Kyoto. JAPAN 

617 .................................................................. 075-951-9111 
tSFE Technologies, 1501 1st Sl, San Fernando, CA 91340 .............. 818-365-9411 

Statco.lnc. 3344 Schierhom Ct, Franklin PI<., IL 60131 ................. 312-671-4208 
§t West-cap Arizona, Sub. 01 SFE Technologies, 2201 East Elvira Road, Tucson, AZ 85706 

· . . . . . .. . .. .. . . . . . . . .. .. . . . . .. . .. .. .. . . . .. . .. . . .. .. .. . . . .. . .. .. . .. .. . .. 602-294-2646 

Infrared Emitter Detectors - See Emitters/Detectors, 
Infrared (Vol. B) 

Infrared (IR) Equipment (MIL)-3475 - See Vol. D 

Infrared Soldering - See Soldering Equipment, Infrared 
(Vol. D) 

Inks for Thick Film Microcircuits-1700 - See Vol. C 

Input/Output Equipment, Voice-2000 - See Vol. D 

Input/Output Switching Modules - See Modules, Control 
& Switching (Vol. D) 

I~serters, DIP & IC - See Extractors. DIP & IC (Vol.C) 

Insertion Loss Measurement Systems-2900 - See Vol. D 

Inserts - See Bushings, etc. (Vol. C) 

Inspection Systems, Visual, Surface Mount-4100 - See 
Vol. D 

Installation Equipment, Fiber Optic-2475 - See Vol. B 

Instrumentation, Fiber Optic-2475 - See Vol. B 

Instrument Design Services (Industrial) - See Services, 
Instrument Design . (Industrial) (Vol. D) 

Instrument Parts, Precision - See Bearings (Vol. C), Gears 
& Gear Mechanisms (Precision) (Vol. C) 

Instruments, Test & Measuring, Cryogenic-2900 - See 
Vol. D 

Instruments, Test & Measuring, GPIB (IEEE 488) 
Compatible-2900 - See Vol. D 

Instruments, Test & Measuring, Personal Computer-2900 
- See Vol. D 

Insulation Materials-3100 - See Vol. C 

Insulation Parts, Fabricated-3100 - See Vol. C 

Insulators, Antenna-3100 - See Vol. C 

Insulators, Bushing (Metallized) - See Bushings, etc. 
(Vol.e) 

Insulators, Clip, Test & Battery-3100 - See Vol. C 

Insulators, Heat Sinks-3100 - See Vol. C 

Insulators, Mica-3100 - See Vol. C 

Integrated Circuit Handlers - See Handlers. Integrated 
Circuit (Automatic) (Vol. D) 

Integrated Circuit Interconnect Systems-3200 - See 
Vol. C 

Integrated Circuit Design Aids-4200 - See. Vol. C 

Integrated Circuits, Bipolar, Digital, Surface Mount-3130 
Sharp. Microelectronics Dlv •• Intagrated Clrculta. Sharp Plaza. Mahwah. NJ 07430, 

201-529-8757 .................................................... A-1754 
Sprague Electric Company, 11Ie Samlconductor Group, 115 Northeast Cutoff. Box 

2036, Worcester, MA 01613-2036,617-853-5000 ••••••••••••••••••••• A-1757 
§t Advanced Micro Devices, P.O. Box 3453, 901 Thompson PI. Sunnyvale, CA 94088 

...............•.....•.....................................••....•..•.. 408-732-2400 
t Applied Micro CircuHs Corp., 6195 Lusk Blvd, San Diego, CA 92121 .... 619-450-9333 

AT&T. 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 
Canada:I-800-553-2448 

t Dansepac Microsystems, Inc., 7321 Uncoln Way, Gardan Grove, CA 92641-1428 
· .......................•.... '" . .. . .... .. . . ..•. ... .•.•. 714'-898-0007;8OO-64-CHIPS 

§ Fujitsu Microelectronics, Inc. SUb. of Fujitsu UmHed, 3545 North First St, San Jose, CA 
95134 . .. . .. . . . . .. .. . . .. . .. . .. . . .. .. .. .. . .. .. . . .. . .. . .. . . . .. .. .. .. . . .. 408-922-9000 

§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 
· . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . • 201-685-6530 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 
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MD 21209,301-296-7000, Ext 304 ..... ; ........................... 001442 
Philips ECG, Amperex Elecb:onics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 61701190-6107 •••.•••..••••••••••.••...•. A'2135 
Sharp, MIcroelectronics Div., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... A-1754 
§t SpragU8 Electric Company, Tha Semiconductor Group, 115 Northeast Cutoff, Box 

2036, Woresaler, MA 01613-2035,617-853-5000 ••••••••.•.••.•.••••. A-1757 
§t Advenced Linear Devices, Inc, 1030 West Maude Ave, Bldg. 501, Sunnyvale, CA 

94086-2810 ....... , .................................................. 408-72()'8737 
§t Advanced Micro Devices, P.O. Box 3453, 901 Thompson PI, Sunnyvale, CA 94068 

· ......................•.....................................•........ , 408-732-2400 
A E G Corporation, Route 22'Orr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

............•.......................................................... ,201-231-8300 
Analog Systems, P.O. Box 17389, Tucson, AZ 85731-7389 ............. 602-29().1818 

t A.S.L Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 Rooseve~ Ave., 
Boharnia, NY 11716 ........... ,...................................... 516-589-5656 

Astec USA, Ltd., A BSR Intl Co, 2660 San Tomas Expwy, # 200, Santa Clara, CA 
95051 ................................................................ 408-748-1200 

t Beckman Industrial Corp., Subsidiary of Emerson Electric Co, 4141 Palm Street, 
Fullertol\ CA 92835 .................................................. 714-447-2700 

§t BtJrr-Brown Corp, P.O. Box 11400, Tucsol\ AZ 85734 ......•..•........ 602-748-1111 
Cherry Semiconductor Corp, 2000 S. County Trai~ East Greenwich, RI 02818 

· ........................•....•.......... , ....... , ............. :. . . .. .. 401-665-3600 
CyberneIic Micro Sys., P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

................................................................... , •.. 415-726-3000 
t Detalinear, Sipex Corp, 491 Fairview Way, MiIpHas, CA 95035 .......... 408-943-1079 

Datel, Inc., 11 Cabot Blvd., Mansfield, MA 02048 ........................ 617-339-3000 
t Densepac Microsystems, Inc, 7321 Lincoln Way, Garden Grove, CA 92841-1428 

. . • . . . . . . • . . . . . • . . . . . . • . . • . .. . . . . . . . . . . . . .. . . • . . . . . . . . . . . 714-898-ooo7;800-64-GHIPS 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Ciemerris 

BrIdge Ad, Deptford, NJ 08096 ................................. : .. . .. 609-541-3636 
§t Elantec, Inc, 1996 Tarob Ct, Milpitas, CA 95035 ........• 408-945-1323;a()(}.821-7429 

§tExar Corp., 2222 Qume Or, P.O.Box 49007, San Jose, CA 95161-9007 ....•............ 
. 408-732-7970 

Fairchild Semiconductor, M&HSL., 1111 39th Ave. s.e., Puyallup,WA 96373 
..................................................... , ..... , .•......... 206-841-6700 

§Ferranti Elec, 87 ModulaAve., Commack, NY 11725 .............•...... 516-543-0200 
§ Fujitsu Microel'!cllOnics, Inc., Sub. of Fujitsu Limtted, 3545 North First $f.. San Jose, CA 

95134 .. . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . • . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . • 409-922-9000 
§t General Electric SoUd State Div, Q.E. CorporatiOl\ Route 202, Somerville, NJ 08876 

......•....•.....•......... ; ...........•..•............. ; .•............ 201-685-6530 
§ Gould Inc., Semiconductor Divisiol\ 2300 Buckskin Ad, Pocatello, 10 83201 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208-233-4690 
§GTE Microcircuits, 2000 W. 14th.'Slo Tempe, AZ 85281 ................. 602-968-4431 

§t Harris Semiconductor, Box 863, Melbourne, FL 32901 ................... 305-724-7400 
HHachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 

tHoI! Inc., 9351 JoronimoRel, Irvine, CA 92718 ........................... 714-859-6600 
§t Integrated Device Technology, Inc., 3236 Soott Blvd., Santa Clara, CA 95054-3090 

....................................................................... 408-727-6116 
§ International Rectifier Corp, SemiconductorDiv, 233 Kansas $f.. EISegundO, CA 90245 

· . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 213-772-2000 
§t Intersil, 2450 Walsh Ave, Santa Clara, CA 95051 ...........•........... 408-996-5000 

Lambda Semiconductors, Veeco Instruments, 121 International Or, Corpus Christi, TX 
78410 ................................................. 512-289-0403;80()'255-9606 

§tLinear Technology Corp., 1630 McCarthy Blvd., MilpHes, CA 95035 ..... 408-432-1900 
§LSI Computer Systems,lnc., 1235 Waft Whilman Rd., Melville, NY 11747 

.................................... ,.................................. 516-271-0400 
t MCESemiconductor, Inc., 1111 Fairtield Dr, West Palm Beach, FL 33407 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 305-845-2837 
§t Micrel, Inc., 1235 Midas Way, Sunnyvale, CA 94086 . , . . .. . • . . . . . . . . .. . . . 408-245-2500 

§ Microchip Technology Inc, SUb. of General Instrument Corp., 2355 W. Chandler Blvd., 
Chandler, AZ 85224 . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. • . . . . . . . . . . 602-963-7373 

§ MHel Semiconductor, Mitel Corp, P. O. Box 13320, Kanata, ON, CANADA K2K 1 X5 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 613-592-5630 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 
85018-6606 ................ , . . . . . . . . . . . . . . .. . ... . . . . . . . .. . . . . . . . . . . .. 602-244-6900 

§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA ~039-7241 .. 415-960-6000 
§ NTE Electronics, Il1e, 44 Farrand $f.. Bloomfield, NJ 07003 ..•.......... 201-748-5089 

Polycore Electronics, 1107 Tourmaline Dr, Newbury PI<., CA 91320..... 805-499-6777 
§tPrecision Monolithics, Inc, 1500 Space Park Dr, Santa Clara, CA 95054-3499 

......................................•......................•.....•... 408-727-9222 
§t Raytheon Semiconductor, 350 Ellis $f.. Mountain View, CA 94043 ..... . 

§ RCA Solid State Div, CMOS IC Mktg., FIle. 202, Somerville, NJ 08876 .. . 
§t Rockwelllnt'/., 4311 Jamboree Rd., Newport Beach, CA 92660 ......... . 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718 .......... , .......•............ 
SGS-ATES Semiconductor Corp., 240 Bear Hill Rd, Watth&rl\. MA 02154 

SGS Semiconductor Corporatiol\ 1000 E Bell Road, Phoenix, AZ 85022 

415-968-9211 
201-685-6000 
800-854-8099 
714-855-2131 

617-89().8688 

....................................................................... 602-867-6100 
§tSilicon Genera~ 11861 Western Ave.. Garden Grove, CA 92641 ......... 714-898-8121 
§t Siliconix, Inc, 2201 Laurelwood Rd., Santa Clara, CA 95054 . . . . . . . • . . . .. 408-988-8000 

Silicon Systems Inc, 14351 Myford Rd., Tustil\ CA 92680 ............... 714-979-0941 
SiHronics Ltd., P.O. Box 456, Dover, MA 02030 ........•................. 617-329-4068 
Simulex Corporation, 15032 Red Hill Ave., Ste. B, Tustil\ CA 92660 ..... 714-259-1500 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..•.................................. 617-339-8900 

§tSprague Solid Slate, 3900 Welsh Ad., Willow Grove, PA 19090 •.....•.. 215-657-8400 
§t Standard Microsystems, 35 Marcus Blvd., Hauppauge, NY 11788 ....... 516-273-3100 
§tSupertex, Inc, 1225 Bordeaux Dr, P.O. Box 3607, Sunnyvale, CA 94088-3507 

.....................................................•...........•..... 408-744-0100 
§tTelmos, Inc., Universal Semiconductor, Inc, 1925 Zanker Rd., San Jose, CA 95112 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . •.. 408-436-1906 
§t Texas Inslrs., Inc., Box 809066, Dallas, TX 75380 ..•.......... 800-232-3200 (e><l 700) 

Texas Instrs., Data Sys, Group, P. O. Box 809063, Dallas, TX 7538().9063 . 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. 1-80().527-3500 

tThird Domain, Inc, P.O. Box 17568, Tucsol\ AZ 85731-7588 ............ 602-29().1820 
§ Thor Electronics, 321 Pennsylvania Ave, Linden, NJ 07036 .......•..... 201-486-3300 

§t VLSI Technology, Inc, 1109 McKay Or, San Jose, CA 95131 ........... 408-434-3000 
§ Western Digilal Corp., 2445 McCabe Way, Irvine, CA 92714 ... ,......... 714-863-0102 

Integrated Circuits, Interface, Surface Mount-3130 
Sharp, Microelectronics DIv., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... A-1754 
§t SpragU8 Electric Company, Tha Semiconductor Group, 115 Northeast Cutoff, Box 

2036, Wol'C9aIIIr, MA 01613-2036, 617-853-5000 •.••.••.•...••••.•.•• A-1757 
§t Advenced Linear DeviCes, Inc., 1030 West Maude Ave.. Bldg. 501, Sunnyvale, CA 

94086-2810 .......................................................... 408-72().8737 
§t Advenced Micro Devices, P.O. Box 3453, 901 Thompson PI, Sunnyvale, CA 94088 

• .............................................. " . .. . . .. . . . .•. . . . . . . . .. 408-732-2400 
t Beckman Industrial Corp, Subsidiary of Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635 .•........•.........•.........•.................•. 714-447-2700 
Cherry SemiconductOl Corp, 2000 S. County Trai~ East Greenwich, RI 02818 

.........................•.........•............•..•.....•.....•....... 401-665-3600 
t Densepac Microsysterns, Inc, 7321 Lincoln Way, Garden Grove, CA 92641-1428 

...•............•..................•...........•........ 714-898-0007;8O().64-GHIPS 
Fujitsu Microelectronics, Inc, Sub. of FujHsu Limiled, 3545 North First $f.. San Jose. CA 

95134 . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . . . . . . 408-922-9000 
§t General Electric Solid State Div, G.E. CorporatiOl\ Route 202, Somerville, NJ 08876 

· ......•.....•........................•..................... ~ . . . . . • . . . . 201-685-6530 
§t Integrated Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

............................................................. , ........• 408-727-6116 
§ Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 408-432-1900 
t MCE Semiconductor, Inc., 1111 Fairfield Or, West Palm Beach, FL 33407 

· ...•.........•...........•.................•.. '.' ; . . . . . • . . • . . . . . . . . • • . . 305-845-2837 
§ Mnel Semiconductor, MHel Corp., P. O. Box 13320, Kanata, ON, CANADA K2K lX5 

..............•....•.......•...........•.........•.•...•.....•.•...•... 613-592-5630 
§t NEC Electronics, Inc, 401 Ellis Stree~ Mountain View, CA 94039-7241 .• 415-960-6000 

§-Product SOld through distributors t-'-Product meets MIL specs EEM 1988 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it Jo your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



HEARST ENGINEERING SOFTWARE 

ICMASD •.• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers te"us that it's one!of the, most valuable sections of the 
Moster The Alternate Source Directory ... ASD .. ~is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send· you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. A" you need is a hard disk.·· 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purch~se 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes .. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very userfriendly 
documentation. . 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



PRODUCT INDEX & DIRECTORY Integrated Circuits, L6gic, Surface Mount-3130 
Philips Circu~ Assemb~es, A Subdivision 01 North American Philips Corporation, 5655 N. 

Glen Pk. Rd., Milwaukee, WI 53209 ............... . . . . . . . . . . . . . . . . . . .. 414-226-7632 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02046-9102 ..................................... 617-339-6900 
§t Supertex, Inc., 1225 Bordeaux Dr, P.O. Box 3607, Sunnyvale, CA 94066-3607 

· . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-744-0100 
§tTeledyna Semiconductor, 1300 Terra Bella Ave., PO Box 7267, Mountain View, CA 

94039-7267 ............•................................•............ 415-966-9241 
§tVlSI Technology, Inc.. 1109 McKay Dr, San Jose, CA 95131 ........... 408-434-3000 

Integrated Circuits, Linear-3130 
American Mk:ro8emlconductor, Inc., 133 Kings Rd" Madison, NJ 07940, 

201-377-9566 .................................................... Ao2115 
t Apex Mlcrotechnology Corp., 5980 N. Shannon Rd., Tucson: AZ 85741, 

602-742-8600 .................................................... 001007 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;'n 

Caneda:1-800-553-2448 ...................................... Ao1719-1729 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 •.•. .•••.•..•.•...••••.•••.•••••.•••••••.•••••. Ao1750-1751 
Philips ECG, Ampere. Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890·6107 • •.••••••.••••.•••.••••.•••. Ao2135 
Sharp, Microelectronics Dlv., Integrated ClrcuHs, Sharp Plaza, Mahwah, NJ 07430, 

201·529-8757 ......................... • .. • • • .. .. • • • . .. • . • • • . • • ... Ao1754 
Abom Electronics Inc., 2106 0 Bering Dr, San Jose, CA 95131 ......... 406-436-5444 
Advanced Analog, Intech, 2270 Martin Ave, Santa Clara, CA 95050 ..... 406-988·4930 

§t Advanced Linear Devices, Inc .• 1030 West Maude Ave., Bldg. 501, Sunnyvale, CA 
94066-2810 .......................................................... 406-720-8737 

§t Advanced Micro Devices, P.O. Box.3453, 901 Thompson PI., Sunnyvale, CA 94068 
· . . . . . . . . .. . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . ... 406-732-2400 

§A E G Corporation, Route 22-{)" Drive, P.O. Box 3800, Somerville, NJ 06876-1269 
....................................................................... 201-231-8300 

t Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 
. .. .. .. . .. .. .. .. .. . .. .. .. .. .. . .. .. .... ........................ 617-329-4700 

t Analog Systems, P.O. Box 17389, Tucson, AZ 85731-7389 ............. 602-290-1818 
t AS.I. Microsystems, Inc., (Formerly Andrich Systems, Inc.), 1699 Rooseveft Ave, 

Bohemia, NY 11716 .................................................. 516-569-5656 
Astec USA, Ltd, A BSR IntI. Co, 2680 San Tomas Expwy, # 200, Santa Clara, CA 

95051 .. .. .. .. .. .. .... .......................... 406-746-1200 
t Avantak Inc, 3175 Bowers Ave, Santa Clara, CA 95054 ................ 406-727-0700 
t Beckman IndUstrial Corp, Subsidiary 01 Emerson Electric Co, 4141 Palm Street 

Fullerton, CA 92635 ............................. ' ............... ,.,... 714-447-2700 
§tBurr-Brown Corp., P.O, Box 11400, Tucson, AZ 85734 .................. 602-746-1111 

§Cherry Electrical ProductS, Cherry Corporation, 3600 Sunset Avenue, Waukegan, IL 
60087 .......... , , , , , . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . .. . .. ... 312-36Q-35oo 

Cherry Semiconductor Corp, 2000 S. County Trail, East Greenwich, RI 02818 
· . . . .. . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . .. . .. ... 401-865-3600 

tOatalinear, Sipex Corp, 491 Fairview Way, Milpitas, CA 95035 .......... 408·943-1079 
tDatel, Inc, 11 Cabot Blvd, Mansfield, MA 02048 .... : ................... 617-339-3000 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Rd., Deptford NJ 08096 ........ .. .. .. .. .. .. .. .. .. .. . .. .. .. . ... 609-541-3636 
Ei North America, 435 E. 79th St, New York, NY 10021 ................. 212-517-5622 

§t Elantec, Inc., 1996 Tarob Ct; Milp~as, CA 95035 ......... 406-945-1323;800-821-7429 
§t Exar Corp., 2222 Qume Dr, P.O.Box 49007, San Jose, CA 95161-9007 ................ . 

, 406-732-7970 
§t Fairchild Camera & Instr. Corp., Linear Div., 313 Fairchild Dr, Mountain View, CA 94139 

................................................................... 415-962-4011 
Fairchild Semiconductor, M&HSl, 1111 39th Ave. S.E., Puyallup, WA 96373 

· . . . . . . . . . .. . . . . . . .. .. . .. . .. . . . . . . . . . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. 206-841·6700 
§ Ferranti Elec., 87 Modula Ave., Commack, NY 11725 .................... 516-543-0200 
t Ferranti Interdesign, Inc., 1500 Green Hills Rd., Scotts Valley, CA 95066 

. . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .... 406-438-2900 
§ Fujitsu Microelectronics, Inc. Sub. of Fujitsu limited, 3545 North First St., San Jose, CA 

95134 .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. . .. . .. .. .. . .... 406-922-9000 
§t General Electric So~d State Div, G.E. Corporation, Route 202, Somerville, NJ 08676 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
Gennum Corporation, Linear Technology Inc, P.O. Box 489, Sia A, Bur~ngton, ON, 

CANADA L7R 3Y3 .................................... 800-263-9353;416-632-2996 
§ Gould Inc., Semiconductor Division, 2300 Buckskin Rd, Pocatello, 10 83201 

· . .. . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . . . .. . . . .. . .. . .. . .. . . . . . . . . . . .. 206-233-4690 
§t Harris Semiconductor, Box 863, Melboume, FL 32901 .................. 305-724-7400 

Hitachi America, Ltd, 2210 O'Toole Ave, San Jose, CA 95131 .......... 408-435-8300 
tHo" Inc, 9351 Jeronimo Rd., Irvine, CA 92718 .......................... 714-859-6800 
t Hughes Microelectronics Circuits Division, 500 Superior Ave, P.O. Box H, Newport 

Beach, CA 92656-8903 .............................................. 714-759-2952 
t Hybrid Systems, Sipex Corporation, 22 Linnell Circle, Billerica, MA 01821 

· . . . .. . . .. . . . . . . . .•..•. . .•.. .. . . ..•. . .. . .. .. . . .. . . .. . . . . . .. . . . . . . . . . . .. 617-667-8700 
§t Integrated Device Technology, Inc., 3236 Scott Blvd, Santa Clara, CA 95054·3090 

· .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . •. . ... .. 406-727-6116 
International Microelectronic Prods., 2630 North First Street San Jose, CA 95134 

· .................................................................... " 406-432·9100 
§t Intersi\ 2450 Walsh Ave., Santa Clara, CA 95051 .. ...................... 408-996-5000 

IXYS Corp., 2355 Zanker Rd., San Jose, CA 95131·1109................ 406-435·1900 
Lambda Semiconductors, Veeco Instruments, 121 International Dr., Corpus Christi, TX 

78410 .................................................. 512-289-0403;800-255·9606 
§t Linear Technology Corp., 1630 McCarthy Blvd., Milp~ CA 95035 ..... 408-432-1900 

§LSI Computer Systems, Inc, 1235 WaH Wh~men Rd, Melville, NY 11747 
........................................................•.............. 516-271-0400 

t MCE Semiconductor, Inc., 1111 Fairfield Dr., West Palm Beach, FL 33407 
· . . . . . .. . . . . . . . . . . . . .. . .. . . .. . . . . .. . .. . . . . . . . . .. . .. .. . . . . .. . . . .. . .. .. .. 305-845-2837 

§tMcGuirk Electronics Co.lnc.,.212 So. Main St P. O. Box 853, Middleton, MA 01949 
.. . . . ... ... . . . . . . . . . . . . . . . . . . . . .. . . . . . . •. .. . . .. . . . . . .. . .. .. .. . .. . .. . . .. 617-933-3500 

§ M~el Semiconductor, Mitel Corp., P. O. Box 13320, Kanata, ON, CANADA K2K 1 X5 
· . . . . . .. . . .. . .. . .. .. .. . . . .. . . .. . . .. . . . . . . .. . . .. . . .. . . . . .. .. . .. .. . .. . .. . 613-592-5630 

§ M~subishi Elctrns. America, Inc., Semiconductor Div, 1050 East Arques AVe., Sunnyvale, 
CA 94068 . . . . . . . . . . . . • . . . . . . . . . . . . . .. . .. . . . . . . . . . . • . . • . . . . . . . . . • . . . .. 406-730-5900 

t Modutar Devices, Brookhaven R&D Plaza, 1 Roned Rd., Shirley, NY 11967 
........................................ ,.............................. 516-345-3100 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 
85016-6606 . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. . . . . .. . . . . . . . . .. . . .. .. . .. 602-244-6900 

§tNEC Electronics, Inc., 401 Ellis Street Mountain View, CA 94039-7241 .. 415-960-6000 
§ NTE Electronics, Inc.. 44 Farrand St., Bloomfield, NJ 07003 ............. 201-746-5089 

Polycore Electronics, 1107 Tourrneli"", Dr, Newbury PI<., CA 91320 ..... 805-499-6777 
§t Precision Mono~thics, Inc., 1500 Space Park Dr, Santa Clara, CA 95054-3499 

....................................................................... 406-727-9222 
§t Raytheon Semiconductor, 350 Ellis St., Mountain View, CA 94043 ...... 415-968-9211 
§t RCA Solid State Div, CMOS IC Mkt~ Rle. 202, Somerville, NJ 06876 ... 201-685-6000 

§ RCA Solid State Div, linear Integrated Circu~s, Rle. 202, Somerville, NJ 06876 
....................................................................... 201·685-6000 

§Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-655-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-655-2131 
§ Sanyo Semiconductor Corp., 7 Pearl Ct; Allendale, NJ 07401 ........•.. 201-825-8060 

SGS-ATES Semiconductor Corp, 240 Bear Hill Rd, Waltham, MA 02154 
617-1l9G-6668 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . 602-867-6100 

Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 
08830 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 201-321-3400 

§t Silicon General, 11861 Western Ave, Garden Grove, CA 92641 ......... 714-896-8121 
§t Siliconix, Inc, 2201 Laurelwood Ad., Santa Clara, CA 95054 . . . . . . . . . . . .. 406-988-8000 

Silicon Systems Inc. 14351 Mylord Rd., Tustin, CA 92680 ............... 714-979-0941 
Sittronics Ltd., P.D. Box 456, Dover, MA 02030 .......................... 617-329-4068 

§t Solitron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-946-4311 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02046-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Nor1heast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

§tStandard Microsystems, 35 Marcus Blvd, Hauppauge, NY 11768 ....... 516-273-3100 
§t Teledyne Semiconductor, 1300 Terra Bella Ave, PO Box 7267, Mountain View, CA 

94039-7267 .......................................................... 415-966-9241 
§tTelmos Inc, Universal Semiconductor, Inc, 1925 Zanker Rd., San Jose, CA 95112 

.. .. . . . . . .. . .. . .. . . . . . . . . .. . . . . . . . . .. . . . . .. . .. . . . . . . . . .. . . . . . . .. .. .. . .. 406-436-1906 
§t Texas Instrs., Inc, Box 809066, Dallas, TX 75380 ............. 800-232-3200 (ext 700) 

Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 1-800-527-3500 

tThird Domain, Inc., P.O. Box 17568, Tucson, AZ 65731-7568 ............ 602-290-1620 
§ Toko America, Inc., 1250 Feehanville Dr, Mt Prospect.lL 60056 . . . . . . .. 312-297-0070 

§tUnitrode Corp., 580 Pleasant Sl, Watertown, MA 02172 ... 617-926-0404 
§t Xicor, Inc., 651 Buckeye Court, Milpitas, CA 95035 . 406-432·8668 

Integrated Circuits, Linear, Surface Mount-3130 
AT&T, 555 Union Blvd., Atlentown, PA 18103, 1-800-372·2447;ln 

Canada:1-800·553·2448 ...................................... Ao1719-1720 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818·341·3355 ............................................... Ao1750·1751 
Sharp, Microelectronics Dlv., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... Ao1754 
§t Advanced Linear Devices, Inc., 1030 West Maude Ave. Bldg. 501, Sunnyvale, CA 

94086-2810 .......................................................... 406-720-8737 
§t Avantak Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 406-727-0700 

t Beckman Industriat Corp, Subsidiary 01 Emerson Electric Co, 4141 Palm Street 
Fullerton, CA 92635 .................................................. 714-447-2700 

Cherry Semiconductor Corp, 2000 S. County Trai\ East Greenwich, RI 02818 
........................................... : ........................... 401·685-3600 

§t Elantec, Inc., 1996 Tarob Ct; Milpitas, CA 95035 ......... 406-945-1323;800-821-7429 
Ferranti Interdesign, Inc., 1500 Green Hills Rd., Scotts Valley, CA 95066 

.. . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . .. . . . . . . . .. .. . .. .. .. .. .. .. . .. . .. .... 406-438-2900 
§t General Electric So~d Stale Div, G.E. Corporation, Route 202, Somerville, NJ 06876 

....................................................................... 201-685-6530 
Gennum Corporation, Linear Technology Inc.. P.O. Box 489, Sta A, Bur~ngton, ON, 

CANADA L7R 3Y3 ..................•................. 800-263-9353;416-632-2996 
§t Integrated Device Technology, Inc, 3236 Scott Blvd., Santa Clara, CA 95054-3090 

....................................................................... 406-727-6116 
§ Linear Technology Corp., 1630 MCCarthy Blvd., MiI~ CA 95035 ...•. 406-432·1900 
t MCE Semiconductor, Inc, 1111 Fairfield Dr, West Palm Beach, FL 33407 

· .. .. . . .. . . . .. . .. .. . . . . . . . . . .. .. . . .. .. .. .. ... .. .. .. .. .. . .. . .. . . . . . .. ... 305-845-2837 
§ Mitel Semiconductor, Mitel Corp., P. O. Box 13320, Kanata, ON, CANADA K2K 1 X5 

· ........•........•..................•....•.•.......................... 613-592-5630 
M~subishi Elctrns. America, Inc., Semiconductor Div, 1050 East Arques Ave, Sunnyvale, 

CA 94068 ....•.....................•................................. 408-730-5900 
§ Motorola Semiconductor Prods. Sector, 3102 Nor1h 56th Street Phoenix, AZ 

85018·6606 .......................................................... 602·244-6900 
§t NEC Electronics, Inc, 401 Ellis Stree~ Mountain View, CA 94039-7241.. 415-960-6000 

Philips Circuit Assernb~es, A Subdivision of North American Philips Corporation, 5855 N. 
Glen PI<. Rd., Milwaukee, WI 53209 ................................... 414-228-7632 

§Rohm Corporation, 6 Whatney, Irvine, CA 92718 ........................ 714-655-2131 
§Sanyo Semiconductor Corp. 7 Pearl Ct; Allendale, NJ 07401 ........... 201-825-8080 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 305-846-4311 

§ Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02046-9102 . .. .. . . .. . .. . .. .. .. .. . .. . . .. .. .. .. . .. 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Nor1heast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-653-5000 

§t Teledyne Semiconductor, 1300 Terra Bella Ave., PO Box 7267, Mountain View, CA 
94039-7267 ....... :.................................................. 415-968-9241 

§ Toko America, Inc, 1250 Feehanville Dr, Mt Prospect" IL 60056 ........ 312·297-0070 
§t Xicor, Inc., 851 Buckeye Court, Mil~ CA 95035 ...................... 406-432-8668 

Integrated Circuits, LogiC, Surface Mount-3130 
Sharp, Microelectronics Div., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201.529-8757 ................................................ ;... Ao1754 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



IntegratecfCircuits,· logiC, Surface Mount-3130 (Cont'd) 
t Applied Micro Circuits Corp, 6195 Lusk Blvd., san Diego, CA 92121.... 619-450-9333 

AT&T, 555 Union Blvd., Allentown, PA 18103 ..... ; .................. 1-800-372-2447;ln 
Canada:l..aoo-553-2448 

tDensepac Microsyslems, Inc., 7321 Uncoln Way, Garden Grove, CA 92641-1428 
· ... ; ...................•..•.. ,. . .. . . .. . .. . . .. .. ... ..•.. 714-89&OOO7;a00-64'(;HIPS 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
.. .. . . .. .. .. . . . .. . . . .. . .. .. .. .. . .. . . . . . ... .. . .. .. . .. . .. . .. . .. .. . . .. . . .. 201-685-6530 

Greenwich Instruments USA, 3401 Monroe Ad, Charlotte, NC 28205 .•. 704-376-7805 
§t Integrated Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

.............................. : ......... : .............................. 401)..727-6116 
§t LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA 95035 .. . .. . . .. .. . ... 4Q8..433..8000 

§ Mitsubishi Elc1ms. Arnerica,ilnc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 
CA 94086 ..............•............... :............................. 406-730-5900 

§ Motorola SemiCQnductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 
85016-6606 ... . .. .. .. . .. . . . .. .. . . .. . .. . . . . .. . . . . . . . .. .. .. . . . . . .. . . ... 602-244-6900 

t NEC Elec1ronics,lnc., 401 Ellis Street Mountain View, CA' 94039-7241 .. 415-960-6000 
§ Panatech Semiconductor, 3375 Scott Blvd., Su"e 314, Santa Clara, CA 95054 

....................................................................... 406-727-nOO 
Philips Circu" Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PI<. Rd., Milwaukee, WI 53209 ................................... 414-228-7632 
§ Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-6080 

§t SEEa Technology, 1849 Fortune Or, san Jose, CA 95131 .............. 408-432-9550 

Integrated Circuits, Memory-3130 
AmerIcan MicrosemlconduClor, Inc., 133 Kings Rd., Madiaon, NJ 07940, 

2OHln-9566 .................................................. ,. A·2115 
Catalyst Research, Mine Safety Appliances Co., 1421 Clarkview Rd., BlIltimore, 

MD 21209,301-296-7000, Ext. 304 ............... ,................. 1)01442 
Epson America, Inc., 3415 Kashlwa St., Torrance, CA 90505, 213-534-4500 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1395 
Memory X, 5205 Kearny Villa Way, No. 106, San Diego, CA 92123,619-292-1151 

•••••••••••••••••••••••••••••••••••••••••••• : •••••••••.•••••••••• A·1746 
Philips ECG, AmperexElectronica Corp., A North Amartcan Philips Co., 100 First 

AYe., WaHham, MA 02254, 617-1190-6107 •.•••••••••••••••••••••••.• A.2135 
Saiko Instruments U.s.A., Inc., 2990 W. lomita Blvd., Torrance, CA 90505, 

213-517-n70 .................................................... A.1753 
Sharp, Microelectronics DiY., Integrsted Circulta, Sharp Plaza, Mahwah, NJ 07430, 

201-529-6757 ..................... ,......................... A.1754-1756 
Advanced Electronic Packaging, 21562 Surveyor Circle, Huntington Beach, CA 92646 

....................................................................... 714-969-1150 
§t AdVanced Micro Devices, P.O. Box 3453, .901 Thompson PI., Sunnyvale, CA 94088 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . 401)..732-2400 
t A.SI. Microsyslerns, Inc., (Formerly Andrich Systems, Inc.), 1699 Rooseveft Ave., 

Bohemia, NY 11716 .................................................. 516-589-5656 
AT&T, 555 Union Blvd., Allentown, PA 18103 ............... , ........ 1-800-372-2447;ln 

Canada:1 -80()..553-2448 
§ Data Genera( 4400 Computer Dr, Westboro, MA 01581 .•......•....... 617-366-8911 
t Densepac Microsyslems, Inc., 7321 Lincoln Way, Garden Grove, CA 9264 1-1428 

..................................••........•........... 714-898-0007;800-s4-CHIPS 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd., Deptford, NJ 08096 ....................... '; .. .. • .. . .. .. ... 609-541-3636 
§t Exel Microelectronics,ll)C, Sub. 01 Exar Corp, 2150 Commerce Dr, san Jose, CA 95131 

· . . . . . . . . . • . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . • . . . . . . • . . . . . . . . . . . . . .. 408-432-0500 
Fairchild Semiconductor, M&HSl, 1111 39th Ave. S.E, Puyallup, WA 96373 

....................................................................... 206-841-6700 
§ Fujitsu Microelectronics, Inc, SUb .. of Fujitsu Limited, 3545 North First St, san Jose, CA 

951.34 .........................•...............................•...... 408-922-9000 
§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

.............. '" . .• . . .. ..•. .. ... .••.. .. . .. . .. . .. ... .. ... . .. . . . .•. . .. .. 2OH)85-6530 
Greenwich Instruments USA, 3401 Monroe Ad., Charlotte, NC 28205 ... 704-376-7805 

§t Harris Semiconductor, Box 883, Metboume, FL 32901 .................. 305-724-7400 
HHachi America, Lid, 2210 OToole Ave., san Jose, CA 95131 ...•...... 408-435-6300 

§t Inmos Corp, P.O. Box 16000, ColoradO Springs, CO 80935 ... 303-630-4000 Ext 4454 
§t Integratad Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

........................................................................ 408-727-6116 
International Microelectronic Prods., 2830 North First Street San Jose, CA 95134 

· ............ ~ . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 409-432-9100 
§t Intersi( 2450 Walsh Ave., Santa Clara, CA 95051 .......•.....•.....•.. .409-996-5000 
§t LSI Logic Corp, 1551 McCarthy Blvd., Milpites, CA 95035 .. . .. . .. .. .. ... 408-433-8000 

t Micrel, Inc.. 123!'j Midas Way, SUnnyvale, CA 94086 .,................... 409-245-2500 
§t Microchip Technology Inc, SUb. 01 General Instrument Corp., 2355 W. Chandler Blvd., 

Chandler, AZ. 85224 ..................................... !. ... .. . . . ... 602-963-7373 
§'Mitsubishi Elctrns. America, Inc., Semiconductor Oiv, 1050 East Arques Ave, Sunnyvale, 

CA 94086 ............................................................ 408-730-5900 
t Modular Devices, Brookhaven R&D Plaza, 1 Roned Rd., Shirley, NY 11967 

..... : ............ : ..................................................... 516-345-3100 
§ Motorola Semiconductor Prods. Sactor, 3102 North 561h Street Phoenix, AZ. 

85016-6606 .......................................................... 602-244-6900 
§t NCR MicrOelectronics, NCR Corporation, 1635 Aeroplaza Dr, Colorado Springs, CO 

80916 .................................... ; .. .. . . . .. . .. 303-598-5795;8O()..543-5618 
§t NEC Electronics, 1\Ie.. 401 Ellis Street Mountain View, CA '94039-7241 .. 415-960-8000 

§ NTE Electronics, Inc., 44 Farrand St, Blo9mfield, NJ 07003 ............. 201-748-5089 
§t Raytheon Semiconductor, 350 Ellis St, Mountain View, CA 94043 ...... 415-966-9211 
§t RCA Solid State Div, Micro Processors/Memories/Peripharals, Route 202, Somerville, 

NJ 08876 .......•........•.......•.•..................•.............. 201-885-6000 
§t Rockwelllnt'~ 4311 Jamboree Rd, Newport Beach, CA 92860 ....•... ,. 800-854-8099 

§Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-6080 
§t SEEO Technology, 1849 Fortune Dr, San Jose,CA 95131 .............. 408-432-9550 

SGS.ATES Semiconductor Corp, 240 Bear Hill Ad, Waltham, MA 02154 
617-89().8888 

SGS Semiconductor C9rp0ration. 1000 E. Bell Road, Phoenix, AZ. 85022 
..•.....•...........•...•..................•.....•..................... 602-667-6100 

Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, Iselin, NJ 
08830 ....•...........•.•.•.......•......•.............•......•....... 201.321-3400 

§t Sprague Solid State, ·3900 Welsh Ad., Willow Grove, PA 19090 •.......• 215-657-8400 
§tStandard Microsystems, 35 Marcus Blvd .• Hauppauge, NY 11788 ....... 516-273-3100 

§tTexas Instrs: Inc., Box 809086, Dallas, TX 753ao,............. 8O()..232-3200 (ext7oo) 
Texas Instrs., Data Sys. Group, P. O. Box 809063, Dallas, TX 75380-9063 

· .......... ,. . .. . .. . . . ... . .. .. .. .. . .. . . . .. . . ...... .. .. . ... . . . . .. .. . .. 1-8O()..527-3500 
tTlllrd Domain,lnc., P.O. Box 17568, Tucson, AZ. 85731-7568............ 602-290-1820 
§ Thor Electronics,. 321 Pennsylvania Ave., Linden, NJ 07036 •• ,.......... 201-486-3300 

§tVLSI Technology, Inc, 1109 McKey Or, san Jose, CA 95131 ........... 408-434-3000 
§t Xicor, Inc, 851 Buckeye Court, Milpitas, CA 95035 ...................•.. 408-432-8888 

Integrated Circuits, . Microprocessor-3130 
American MicrosemiconduClor, Inc., 133 Kings Rd., MaclIaon,NJ 07940, 

201-3n-9566 .................................................... A.2115 
Philips ECG, Amperex Electronics corp;, A North AmerIcan Philips Co., 100 Forst 

Ave., Waltham, MA 02254, 617-690-6107 •••.••••••••••••••••••••••• A·2134 
Sharp, MicroelectrOnics Div., Integrated Circulta, Sharp Plaza, Mahwah, NJ 07430, 

201-529-6757 •• ,................................................. A.1754 
§t AdVanced Micro Devices, P.O. Box 3453, 901 Thompson PI., Sunnyvale, CA 94088 

.........•...............•........................................•.... 406-732-2400 
Aeroflex laboratOries, Inc., MicrOelectronics Div, 35 S. Service Ad, Plainview, NY 11803 

......................•...........................•............•....... 516-694-6700 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ H!oo-372-2447;ln 

Canada:1-8O()..553-2448 
§ Data General, 4400 Computer Dr, Westboro, MA 01581 ................ 617-366-8911 
t Densepac Microsystems, Inc, 7321 Lincoln Way, Garden Grove, CA 92641 -1428 

•.....................................•............•.... 714-89&OOO7;8OO-64-CHIPS 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd., Deptford, NJ 08096 ....................................... 609-541 -3636 
§ Fuj~su Microelectronics, Inc, SUb. of Fuj~su Lim~ed, 3545 North First SL San Jose, CA 

95134 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • .. . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 409-922-9000 
§tGeneral Electric Solid State Div, G.E CorpOration, Route 202, Somerville, NJ08876 

· . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .• 201-685-6530 
Gould Inc., Semiconductor Division, 2300 Buckskin Ad, Pocatello, 10 83201 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .............. 208-233-4690 
§ GTE Microcircuits, 2000 W. 14th. St, Tempe, AZ. 85281 ................. 602-968-4431 

§t Harris Semiconductor, Box 883, Melbourne, FL 32901 .................. 305-724-7400 
Hitachi America, Ltd, 2210 OToole Ave, San Jose, CA 95131 .......... '408-435-8300 

§t Inmos Co'll, P.O. Box 16000, ColoradO Springs, CO 80935 ... 303-630-4000 Ext 4454 
§t Integrated Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

............... : ....................................................... 406-727-6116 
International Microelectronic Prods., 2830 North First Street San Jose, CA 95134 

· . . . . . • . .. . . . . . . . .. . . . . .. . . . . .. . .. . .. . . . . . . . .. . .. .. . . . . . . . . . . .. . . . . 408-432-9100 
§t Intersil, 2450 Walsh Ave, Santa Clara, CA 95051 ....................... 409-996-5000 
'§LSI Computer Systems, Inc.,. 1235 Waft Whilman Rd., Melville, NY 11747 

....................................................................... 516-271-0400 
§t LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA 95035 . . . . . . .. . . . .. .. 4Q8..433..8000 

§ Mitsubishi Elctrns. America, Inc, Semiconductor Div, 1050 East Arques Aye, Sunnyvale, 
CA 94086 ........... . .. .. . .. . .. . .. ... . .. • .. .. .. • .. . .. . .. .. .. . .. . .. ... 408-730-5900 

§tMotorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 
85016-6606 .................................................. 602-244-6900 

§t NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241.. 415-960-6000 
§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 .......•..... 201 -746-5089 
§ Panatech Semiconductor, 3375 Scott Blvd., SuHe 314, Santa Clara, CA 95054 

....................................................................... 408-727-7700 
Photobell, 40 Vreeland Ave, Totowa, NJ 07512 ......................... 201-785-0049 

§ Prcrl.og, 2411 Garden Rd., Monterey, CA 93940 ........................ 408-372-4593 
§t Raytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 ...... 415-966-9211 
§t RCA Solid State Div., Micro Processors/Memories/Peripherals. Route 202. Somerville, 

NJ 08876 ...........•.................•.............................. 201-685-6000 
Rockwell Int'l, 4311 Jamboree Rd., Newport Beach, CA 92660 . . . . . . . . . . aoo-a54-8099 

§ Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, NJ ·07401 ........... 201 -825-8060 
§SEEOTechnology, 1849 Fortune Or, San Jose, CA 95131 .............. 408-432-9550 

SGS.ATES Semiconductor Corp, 240 Bear Hill Rd, WaHham, MA02154 
617-890-6688 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 
....................................................................... 602-867-6100 

Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, Iselin, NJ 
08830 . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . .. . . . . .. . . . .. .. 201-321 -3400. 

Silicon Systems Inc., 14351 Myford Rd., Tustin, CA 92680 ............... 714-979-0941 
§t Standard Microsystems, 35 Marcus Blvd, Hauppauge, NY 11788 ....... 516-273-3100 
§tTexas Instrs.,lnc, Box 809066, Dallas, TX 75380 ............. 600-232-3200 (ext 700) 

Texas Inslrs., Data Sys. Group, P. O. Box 809063 Dallas, TX 75360-9063 
........... ' ...................... ' .. , . . . . .. . . . . . . . . .. . .. . . .. . . . . .. . . . . 1 -8O()..527-35oo 

§ Thor Electronics, 321 Pennsylvania Ave, Linden, NJ 07036 ............. 201-486-3300 
§VLSI Technology,lnc, 1109 McKay Dr, San Jose, CA 95131 ........... 408-434-3000 
§ Western Digital Corp, 2445 McCabe Way, Irvine, CA 92714 . . . . . . . . . . . .. 714-863-0102 

Integrated Circuits, Microproce$sor, Surface Mount-3130 
Sharp, Microelectronics Diy., Integrsted Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-6757 .................................................... A-1754 
§t AdVanced Micro Devices. P.O. Box 3453, 901 ThompsOn PI, Sunnyvale, CA 94088 

....................................... ; . . . . . . . . . . . .. . .. . .. . . . . .. . . . . .. 408-732-2400 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:l -800-553-2446 
tDensepac Mlcrosysterns, Inc., 7321 Uncoln Way, Garden Grove, CA 92641-1428 

.....................................•...•.............. 714-898-0007;8OO-64-CHIPS 
§ Fujitsu Microelectronics, Inc, Sub. of Fujitsu Lim~ed, 3545 North First St, san Jose, CA 

95134 ...................................................•..•......... 409-922-9000 
§t General Electric Solid State Div., G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
§t Integrated Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

....•..................................................•............... 408-727-6116 
§t LSI Logic Co'll, 1551 McCarthy Blvd., MilpHes, CA 95035 ............... 4Q8..433..8000 
§t Microchip Technology Inc., SUb. of General Instrument Corp., 2355 W. Chandler Blvd., 

Chandler, AZ. 85224 ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-963-7373 
§ M~subishi Elc1rns. America, Inc., Semiconductor Div, 1050 East Arques Ave, Sunnyvale, 

CA 94086 ......................•..................................... 408-730-5900 
§tNEC Electronics, Inc., 401 Ellis Street Mountain View, CA 94039-7241 .. 415-960-6000 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT . INDEX & DIRECTORY Integrated Circuits, Silicon Monolithic-3130 (Cont'd) 
Philips CircuH Assemblies, A Subdivision 01 North American PhiHps Corporation, 5855 N. 

Glen PI<. Ad, Milwaukee, WI 53209 ................................... 414-22&7632 
Rockwell In!'1., 4311 Jamboree Ad, Newport Beach, CA 92660 . . . . . . . . . . Il00-1154-8099 

§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, N.J 07401 ........... 201-825-8080 
§ VLSI Technology, Inc.. 1109 McKay Dr, San Jose, CA 95131 . . . . . . . . • .. 40&434-3000 

Integrated Circuits, MOS, Digital, Surface Mount-3130 
§ NEC Electronics, IIIC-, 401 ElUs Street, Mountain View, CA 94039-7241, 

415-961HIOoo •••••••••••••••••••••••••••••••••••••••••••••••••••• Bo1061 
Sharp, Microelectronics Diy., IntegratacI Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 •••.•••••••••••••••••••••••••••••• ,............ A.1755-1756 
§t Advanced Micro Devices, P.O. Box 3453, 901 Thompson PI., Sunnyvale, CA 94088 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40&732-2400 
t Applied Micro Circuits Corp., 6195 Lusk Blvd., San Diego, CA 92121 .... 619-45G-9333 
t Densepac Microsystems, Inc., 7321 Uncoln Way, Garden Grove, CA 92641-1428 

· ..•......•........•................. " ... . .. .. . .. . . . . .. 714-89&OOO7;8OG-64-CHIPS 
§ Fujitsu MicroaIectronics, Inc.. Sub. 01 Fujitsu UmHed, 3545 North First Sl, San Jose, CA 

95134 .. . . . . .. . . . . . . . . . . . . . . . . . . . . • . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40&922-9000 
§t General Electric Solid State DiY, G.E. Corporation, Route 202, Somerville, N.J 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2OHI85-8530 
§t Integrated Device Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 

· . .. . .. . .. . .. . . .. . .. ... ... . . . . . .. . .. . .. . .•.... .. . . . . ..•.... . . . . . . . .. ..• 40&727-6116 
IXYS Corp, 2355 Zanker Ad, San Jose, CA 95131-11 09 .... . . . . . . . . . . .. 408-435-1900 

§t LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA 95035 .• . . . . .•• . .. ..• 408-433-8000 
§t Microchip Technology Inc., Sub. 01 General Instrument Corp., 2355 W. Chandler Blvd., 

Chandler, AZ. 85224 ................•................................ ~ 502-963-7373 
§ Mitel Semiconductor, MOOI Corp., P. O. Box 13320, Kanata, ON, CANADA K2K 1 X5 

· . . . . . . . . . . . . . • . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . • . . . . . . • . .• . . . . . . . . . . . .. 613-592-5630 
Mitsubishi EIctms. America, Inc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 

CA 94066 ......•.............•....•...................•. . .. . .. .. .. . .. 40&73G-5900 
§ Panatech Semiconductor, 3375 Scott Blvd., SuHe 314, Santa Clara, CA 95054 

..................•......................•.............•............... 40&727-7700 
Phllips CircuH Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PI<. Rd., Milwaukee, WI 53209 ................................... 414-22&7632 
§Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, N.J 07401 ........... 201-825-8080 

Integrated Circuits, MOS, Linear, Surface Mount-3130 
Sharp, Microelectronics Diy., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .................................................... A.1755 
§t Advanced Unear Devices, Inc.. 1030 West Maude Ave., Bldg. SOl, Sunnyvale, CA 

94086-2810 .......................................................... 40&72G-8737 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:l-1IOO-553-2448 
Fujitsu Microelectronics, Inc., Sub. of Fujitsu UmHed, 3545 North First St. San Jose, CA 

95134 ....................................... , . . . . . . . . • . . . . . . . . . . . . . .. 40&922-9000 
§t General Electric Solid Stale Div, G.E. Corporation, Route 202, Somerville, N.J 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . .. 201-685-8530 
§t Integrated Device Technology, Inc.. 3236 Scott Blvd., Santa Clara, CA 95054-3090 

...•......................•..•...............•......................... 40&727-6116 
IXYS Corp, 2355 Zanker Ad, San Jose, CA 95131-1109 ......•.....•... 409-435-1900 

§ MHel Semiconductor, MHel Corp., P. O. Box 13320, Kenata, ON, CANADA K2K 1 X5 
....................................................................... 613-592·5630 

Mitsubishi Elctms. America, Inc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 
CA 94066 ............................................................ 40& 73G-5900 

§t NEC Electronics, Inc, 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 
Philips CircuH Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PIt Ad, Milwaukee, WI 53209 ................................... 414-22&7632 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, N.J 07401 ...•...•... 201-825-8080 

Siliconix, Inc., 2201 Laurelwood Rd., Santa Clara, CA 95054 ........ " . .. 40&98&8000 
§tTeiedyne Semiconductor, 1300 Terra Bella Ave., PO Box 7267, Mountain V_, CA 

94039-7267 ............................................•............. 415-98&9241 

Integrated Circuits, MOS, Memory, Surface Mount-3130 
Sharp, Microelectronics DIY., Integrated Circuits, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................... A.1754-1756 
§t Advanced Micro Devices, P.O. Box 3453, 901 Thompson PI, Sunnyvale, CA 94088 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . .. 40&732·2400 
AT&T, 555 Union Blvd., Allentown, PA 18103 •.....•........•......•. 1-800-372-2447;ln 

Canada:l·1IOO-553-2448 
tDensepac Microsystems, Inc., 7321 Lincoln Way, Garden Grove, CA 92641-1428 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . .. 714-898-ooo7;80G-64-CHIPS 
§ FujHsu Microelectronics, Inc.. Sub. of Fujitsu Umfted, 3545 North First Sl, San Jose, CA 

95134 .............. . ..... , ...................................... '... 40&922-9000 
§t General Electric Solid State DiY, G.E. Corporation, Route 202, Somerville, N.J 08876 

.................•......................................•...........•.. 201-685-6530 
§t Integrated Device Technology, Inc.. 3236 Scott Blvd., Santa Clara, CA 95054-3090 

..............................................•........•............... 40&727-6116 
§t LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA 95035 . . .. . .. . . . . .. .. 408-433-8000 
§t Microchip Technology Inc., Sub. of General Instrument Corp., 2355 W. Chandler Blvd., 

Chandler, AZ. 85224 ...........................................•...... 602·963-7373 
§ Motorola Sarniconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ. 

8501 &6606 •. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 602-244-6900 
§t NCR Microelectronics, NCR Corporation, 1635 Aeroplaza Dr, Colorado Springs, CO 

80916 ................................................. 303-59&5795;Il00-543-5618 
Philips CireuH Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PIt Rd., Milwaukee, WI 53209 ..... . . . . . . . . . . . • . . . . . . . . . . . • . . . . .• 414-22&7632 
§t SEEO Technology, 1849 Fortune Dr. San Jose, CA 95131 .............• 40&432-9550 

Integrated Circuits, Silicon Monolithic, Unpackaged 
Chips-3130 

Clalrex ElectroniCS, Clalrex Corporation, 560 S. 3rd Ave., Mt. Vernon, NY 10550, 
914-664-6602 .................................................... a.1270 

Sharp, Microelectronics Dlv., IntegratacI Circuits, Sharp Plaza, Mahwah. NJ 07430, 
201-529-8757 ........ ,........................................... A.1754 

§t Advanced Unear Devices, Inc., 1030 Wast Maude Ave., Bldg. 501, Sunnyvale, CA 
9408&2810 .... . .. . .... .. . .. . .. ........ . . . .. .••. .. . .•. . . . . . .. .. .. . . .. 40&72G-8737 

Advanced Micro Systems, Inc.. 31 Flagstone Drive, Hudson, NH 03051 ....•..•...••••.. 
603-882-1447 

Astec USA, Ltd., A BSR Intl Co, 2880 San Tomas Expwy, # 200, Santa Clara, CA 
95051 ................................................................ 40&74&1200 

t Avantek, Inc.. 3175 Bowers Ave., Santa Clara, CA 95054 ..•............. 40&727-0700 
§t Burr-Brown Corp., P.O. Box 11400, Tucson, AZ. 85734 .•......•.....•..• 602-74&1111 

Cherry Semiconductor Corp, 2000 S. County Trai~ East Greenwich, RI 02818 
.. . . ... . . . . .... . ... . . . .. ... .. .... .. .. . .. .. .. . ... ..... ... . .. ... .. . . . .... 4OHI85-3600 

Datel Inc.. 11 Cabot Blvd., Mansfield, MA 02048 .......•......•.•....... 617-339-3000 
t Densepac Microsystems, Inc.. 7321 Uncoln Way, Garden Grove, CA 92641-1428 

· . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . 714-89&OOO7;8OO-64-CHIPS 
§t Elantec, Inc., 1996 Tarob Ct, Milpitas, CA 95035 .......•. 40&945-1323;Il00-821-7429 
§t General Electric Solid Stale DiY, G.E. Corporation, Route 202, Somerville, N.J 08876 

•...............................................•....................•. 201-685-6530 
Gennum Corporation, Unear Technology Inc.. P.O. Box 489, Sta. A. Burlington, ON, 

CANADA L7R 3Y3 .................................... Il00-263-9353;416-632,2996 
Gould Inc.. Semiconductor Division, 2300 Buckskin Ad, Pocatello, ID 63201 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20&233-4690 
§ GTE Microcircuits, 2000 W. 14th. Sl, Tempe, AZ. 85281 ............•.... 602-96&4431 
t Hott Inc., 9351 Jeronimo Rd., Irvine, CA 92718 .......................... 714-859-8800 

§t Integrated Device Technology, Inc, 3236 Scott Blvd., Santa Clara, CA 95054-3090 
............•.....•............•.....•...............................•. 40&727-6116 

International Microelectronic Prods., 2630 North First Street, San Jose, CA 95134 
....................................................................... 409-432-9100 

§ International Rectifier Corp., Semiconductor Div, 233 Kansas St. EI Segundo, CA 90245 
............•.....•............... ......•............................... 213-772-2000 

Lambda SemiconductOlS, Veeco Instruments, 121 International Dr, Corpus Christi, TX 
78410 ................•...............•...•............ 512-289-0403;Il00-255-9606 

§t Unear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..•.. 409-432-1900 
§LSI Computer Systems, Inc., 1235 Waft WhiIman Rd., Melville, NY 11747 

....................................................................... 51&27Hl4oo 
§t LSI Logic Corp., 1551 McCarthy Blvd., Milpitas, CA 95035 •... .•. . .. . .. .. 409-433-8000 

t MCE Semiconductor, Inc.. 1111 Fairfield Dr. West Palm Beach, FL 33407 
· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-845-2837 

t MicreL Inc.. 1235 Midas Way, Sunnyvale, CA 94086 .•. . . . . . . . . . . . . . . . . .. 40&245-2500 
§t Microchip Technology Inc.. Sub. of General Instrument Corp., 2355 W. Chandler Blvd., 

Chandler, AZ. 85224 .................................................. 602-963-7373 
§ Mftel Semiconductor, MHel Corp, P. O. Box 13320, Kenata, ON, CANADA K2K 1 X5 

......................................•........•...•................... 613-592-5630 
t Motorola Sarniconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ. 

8501 &6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
§ NTE Electronics, Inc., 44 Farrand St. Bloomfield, N.J 07003 ............. 201-74&5089 

Polycore Electronics, 1107 Tourmaline Dr, Newbury PI<., CA 91320 ..... 805-499-6777 
§t Precision Monolfthics, Inc., 1500 Space Park Dr, Santa Clara, CA 95054-3499 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . .. 40&727-9222 
§t RCA Solid State Div, CMOS IC MkIg., Rle. 202, Somerville, N.J 08876 •.. 201-685-8000 

RCA Solid State Div, TransistOlS, Rle. 202, Somerville, N.J 08876 .•..... 201-685-8000 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, N.J 07401 .....•..•.• 201·825-8080 

§tSEEO Technology, 1849 Fortune Dr, San Jose, CA 95131 .............. 409-432-9550 
SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . .. 602-867-6100 
§tSiliconGenera~ 11861 WesternAve.,GardenGrove,CA92641 ...•..... 714-89&8121 
§t Siliconix, Inc., 2201 Laurelwood Rd., Santa Clara, CA 95054 . . . . . . . . . . . .. 40&981H1OOO 
§t Solitron Devices, Inc.. Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Ad, P. O. Box 

9102, Mansfield, MA 0204&9102 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . .. 617-339-8900 
§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
§tSprague Solid State, 3900 Welsh Ad, Willow Grove, PA 19090 ..•...... 215-657-8400 
§t Supertex, Inc.. 1225 Bordeaux Dr, P.O. Box 3607, Sunnyvale, CA 9408&3607 

· . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40&744-0100 
t Telmos, Inc.. Universal Semiconductor, Inc.. 1925 Zankar Ad, San Jose, CA 95112 

· .. .. . . .. . ... .. .. .. .. .. .. . . . . .. . . .. .. . .. .. .. . ..... . . . . .. . .. .. . ... . .. ... 40&43&1906 
Ultronix, Inc.. Sfemice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

Integrators, Electronic-2325 - See Vol. D 

Integrators, Mechanical & Electromechanical-2200 -
See Vol. D 

IntenSifiers, Image-2450 - See Vol. B 
Intercom Systems - See Switching Systems, Audio (Vol. D) 

Interconnection Systems-3200 - See Vol. C 

Interfaces, Computer/Peripheral-2000 - See Vol. D 

Interfaces, Telex/Computer-1900 - See Vol. D 

Interrupters, Ground Fault-4300 - See Vol. B 

Interrupters, Optoelectronic-3700 - See Vol. B 

Interrupters, Photo-3700 - See Vol. B 

Interrupters, Power-4300 - See Vol. B 
Interrupters, Vacuum-4300 - See Vol. B 

Intervalometers - See Timers (Vol. D) 

Inverters, DC to AC - See Power Supplies, AC Output 
(Vol. D) 

lon, implanter, medium current-4100 - See Vol. D 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Isolators, Fetrite-3450 

Isolatol'$, Antenna-1900 - See Vo/.D 

lsolatol'$, Ferrite-3450 
§ FDK America, Inc.. Fuji EIecIromechanIcaI Co., Ltd., 17326 Edwards Rd., Ste. 

A·130, Cerritos, CA 90701, 213-'404-1770 •••••••••••••.•.••••••••••• A.1769 
§t TRAK Microwave Corp., 4726 Eisenhowar Blvd.,' Dept. E-8, Tampa, FL 33634, 

813-884·1411 ................................ :.............. A.1839·1840 
t Airtron,Litton Industries, Inc., 200 E Hanover Ave., Morris Plains, NJ 07950 

...................................................................... ' 201-53&-5500 
Alpha lrids., Inc.. 20 Sytvan Ad., Woburn, MA 01801 ...•.........•....... 617-935-5150 
Alpha Industries, Inc., 20 Sylvan Ad., Woburn, MA 01801 ..............•. 617-935-5150 
Alpha IneIS., Inc. - TRG MiIIimelerComp., 651 loWell St, Methuen, MA 01844 

....................................................................... 617-662-4661 
Amperex Electronic Corp., Hicksville Div. Box 418 - 230 DullY Ave.. Hicksville, NY 11802 

............. ; ............... , ........................................ ; 516-931-6200 
t Antenna Specialists, The Allen Group. 30500 Bruce Industrial Pkwy. Cleveland, OH 

44139 ............................................ : .. . . . .. . .. . .. . . .. •. 216-349-8400 
tChannei Microwave, TRAK Microwave Corp., 3/4 Undsay COurt, Dundee Technlg. Pk., 

Dundee, SCOTLAND DD2 lTY ...................................... 44-382-561509 
t Eaton Corporation, .Microwave Products DiviSion, 785 Palomar Ave., Sunnyvale, CA 

94086 ..... .. .. . .. . .. .. . .. . .. .. . .. .. . . . . . .. .. . .. . .. .. .. . .. . .. .. .. . .. .• 406-73()'6410 
t Emerson & Curning. W. R Grace & Co. 59 Walpole St, Canton, MA 02021 

..............................•.•......•..•..................•.......•. 617-826-3300 
t FEI Microwave, Inc., Frequency Electronics, Inc.. 825 Stewart Dr. Sunnyvale, CA 94086 

· .. .. .. .. .. . .. . .. .. . .. .. . .. . .. .. .. . .. . .. .. . . . .. .. .. . .. .. .. .. .. . . .. . .... 406-732-0880 
Hughes Aircraft Co. Microelc\ms. Sys. Div. 2601 campus Dr. Irvine, CA 92715 

· ............................................ ; . .. .. . . . .. .. .. ... . .. .. ... 714-752-3800 
Lecironic Research Labs., Inc.. .1423 Ferry Ave., C8rncIen, NJ 081.04..... 606-541-4200 
MACOM, Inc.. 43 second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
M/ A-coM Microwave Components, Inc., South Avenue, BUrHngton, MA 01803 

.... .. . .. ... .. ... .. . .. . .. . .•. •.. . •.. . .. ... .. ..• . .•.. .. .•.. .. . .. . .. ..•.. 617-272-3000 
tMaury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Microwave AppUcations Group. 3030 Industrial Pkwy. Santa Maria, CA 93455 

· . .. • . . .. . .. . . .. .. .. .. . .. . .. .. .. . .. .. .. .. . .. .. .. . .. .. .. .. . .. . . .. . . . . . .. 805-926-5711 
Microwave Development laboratories, 10 Michigan Dr. Natick, MA 01760 

........................•....................... ;...................... 617-655-0060 
t Mijec Elecironics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

.............. : .... '." . .. ... . . . .. . . . . .. .. .. • . . . . .. . .. .. .. . .. .. .. . .. . ... 514-694-6666 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-93&-8900 
t Raytheon Co. Microwave & Power Tube Div.loo Willow St, Waltham, MA 02154 

...........................•.............•....•....•......... ; ......... 617-89&-8400 
§t Sinclair Radio laboratories Ltd, 85 Mary st. Aurora, ONT. CANADA L4G3G9 

............ : .......................................................... 416-727-0185 
Teledyne Microwave, 1290 Terra Bella Ave. Mountain View, CA 94043 ................ . 

415-966-2211 
tTRAK Microwave Ltd, TRAK Microwave Corp. 3/4 Lindsay Court, Dundee Technlg. PI<., 

Dundee, SCOTLAND 002 lTY •........•.....•..•................... 44-382-561509 
tUTE Microwave, 3500 Sunset Ave., Asbury Park, NJ On12 ............. 201-922-1009 

Varian Associates, Electron Device Group. 611 Hansen Way, Palo Alto, CA 94303 
.. .. . . . .. . . . . .. .. .. .. .. . .. .. .. .. . . .. .. . . .. .. .. . .. . . . .. . . . . . .. . . .. . .. ... 415-493-4000 

Isolators, High Voltage-4050 - See Vol. D 

Isolators, Line-4050·:'" See Vol. D 

Isolators, Microwave (All Types}-3450 
§ FDK America., Inc., Fuji Electromechanical Co., Ltd., 17326 Edwards Rd., Ste. 

A-130, Cerritos, CA 90701, 213-404·1770 ............................ A.1769 
§t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept. E-8, Tampa, FL 33634, 

813-884·1411 ............... , ............................... A.1839·1840 
t Airtron, Litton Industries, Inc.. 200 E, Hanover Ave., Morris Plains, NJ 07950 

· ............•..... " . . . . . • . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . . • . . • . . • 201-53&-5500 
Alpha lrids., Inc.. 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 
Alpha lrids., Inc. - TRG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

.................................•...........•........ : .......••....... 617-682-4661 
Arnperex Electronic ~ Hicksville Div. Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

....................................................................... 516-931-8200 
t Channel Microwave, TRAK Microwave Corp. 3/4 Undsay Court, Dundee Technlg. Pk., 

Dundee, SCOTLAND DD2 lTY ..................................... , 44-382-561509 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 

94086 ............... , . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .. 406-73()'6410 
t Emerson & Cuming. W. R Grace & Co. 59 Walpole St, Canton, MA 02021 

.. .. .. . .. .. .. .. .. . . .. .. .. . .. . .. .. .. . .. .. . . .. . . .. .. . . . . . .. . .. . .. .. .. . ... 617-826-3300 
t FEI Microwave, Inc.. Frequency Electronics; Inc.. 825 Stewart Dr. Sunnyvale, CA 94086 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . . . . . . . . • . . . . . . . . . . . 406-732-0880 
Hughes Aircraft Co. Microelctms. Sys. Div. 2601 Campus Dr.lrvina, CA 92715 

....•.....•......................•......•.....•........................ 714-752-3800 
Lectronic Research labs., Inc. 1423 Ferry Ave., C8rncIen, NJ 08104 . . . .. 60&-541-4200 
MACOM,Inc.. 43 Second Ave., Bldg. 8, Burlington, MAOl803 ..•........ 617-272-3000 

t M/ A COM Ltd, Humphrey Ad., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 
................................................. , .................... 44(582)471200 

MI A-coM Microwave Components, Inc. South Avenue, Burlington, MA 01803 
... :................................................................... 617-272-3000 

tMaury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
tMerrimac Industries, 41 Fairfield PI., West Caldwel~ N..I 07008 .......... 201-575-1300 
t Microlab/FXR, 10 Microlab Rd, Uvingston, NJ 07039 ...............•... 201-992-7700 
t Microwave Applications Group. 3030 Industrial Pkwy. Santa Maria, CA 93455 

· ........ : .. . .•.. . .. .. . .. . .. .. ... .. ... .. . . . ... .. .. ... .. .. ..•.. .. . .. .... 805-926-5711 
Microwave Development Laboratories, 10 Michigan Dr. Natick, MA 01760 

· . .. . .. . .. ... . .. . ... .. ... ..•.. ..... .. ... . .. .. ..•.•.•.•.. .. . .•.. .. .. . ... 617-655-0060 
t Mijec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3><:) 

· .. .. .. .. .. .. .. .. . .. • .. . .. .. ... .. .. .. . .. .. . .. . .. .. .. . .. .. .. .. . .. . .. .. .. 514-694-6686 
§ Murata Manufacturing Co. Ltd., 26-1 ().2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .~ ..................................................... : .......... 075-951-9111 
t Narda Microwave Corp., Subsidiary of Loral Corp. 435 M~1and Ad., Iilluppauge, NY 

11786 .......................................................... ; ..... 516-231-1700 

t Norsallndustries,85 0 Hoffman Lane s., CentralIsHp, NY 11122 ....... 516-234-1200 
tPremier Microwave, 35 New Broad St, Port Chesler, NY 10573 ..•...... 914-939-8900 

§tSystron-Donner Microwave Div. 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 816-188-1760 

§ TDK Corporation. Electronic Components & Malarial, 13-1 ,liIihonbeahi, l.chome, 
Chuo-ku. Tokyo. JAPAN 103 ......................................... (03) 276-5111 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 .... ; ..........•. 
415-968-2211 

§tTelephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 117,43 
.:.: ................. ; ............................................ 516-54&-6415/6102 

tTRAK Microwave Ltd, TRAK Microwave Corp., 3/4 Undsay Court, Dundee Technlg. PI<., 
Dundee, SCOTLAND 002 1 TY .............. :....................... 44-382-561509 

tUTE Microwave, 3500 Sunset Ave., Asbury Park, NJ On12 ... , ......... 201-922-1009 
Varian Associates, Electron Devica Group. 611 Hansen Way, Palo Alto, CA 94303 

.......................... , . . . . . • . . . . . . . . • . . . . . . • . . . . . . . . . • . . • . . . . . • . . . . 415-493-4000 

Isolators, Multi-channel-1900- See Vol. D 

Isolators, Optoelectronic-3700 - See Vol. B 

Isolators, Signal (I, V,)-1900 - See Vol. D 

Isolators, Source - See Isolators, line (Vol. 0)

Isolator Systems, Multiplexed-1900 - See Vol. D 

Jack Adapters (All Types)-2100 - See Vol. C 

Jack Covers-2100 - See Vol. C 

Jack Panel Assemblies & Access. - See Panels, Jack 
(Vol. C)' 

Jacks (All Types)-2100 - See Vol. C 

Jacks, Modular Telephones-2100 - See Vol. C 

Jacks (MIL)-2440 - See Vol. B 

Jammers (MIL)-3475 - See Vol. D 

Jammers (MIL), Advanced Self Protection-3475 - See 
Vol. D 

Jammers (MIL), Chaff, Flares-3475 - See Vol. D 

Jammers (MIL), Communications (Commjam)-3475 -
See Vol. D 

Jammers (MIL), Commjam, Truck Mounted-3475 - See 
Vol. D 

Jammers (MIL), Drone Borne-3475 - See Vol. D 

Jammers (Mil), Expendable-3475 - See Vol. D 

Jammers (MIL), Fuze-3475 - See Vol. D 

Jammers (MIL), High Band-3475 ~ See Vol. D 

Jammers (MIL), Integrated Command-3475 - See Vol. D 

Jammers (MIL), J-band-3475 - See Vol. D 

Jammers (MIL), Low Band-3475 - See Vol. D 

Jammers (MIL), Portable-3475 - See Vol. D 

Jammers (MIL), Radar-3475- See Vol. D 

Jammers (MIL), Shipboard-3475 - See Vol. D 

Jammers (MIL), Standoff-3475 - See Vol. D 

Jammers (MIL), Tactical-3475 - See Vol. D 

Jamming Pods (MIL), ECM-3475 - See Vol. D 

Jamming Sets (MIL), Multipurpose-3475 - See Vol. D 

Jamming Systems (MIL)-3475 - See Vo/.D 

Jamming.Systems (MIL), Mobile-3475 - See Vol. D 

Jamming Systems (MIL), Multipurpose-3475 - See 
Vol. D 

Jamming Systems (MIL), Tactical Communications 
(TACJAM)-3475 - See Vol. D 

Jigs And Fixtures, Chassis & Circuit Board-4100 - See 
Vo/.D 

Joint Compounds, Semiconductor - See Coatings, 
Compounds, Lubricants, etc., Heat Conductive (Vol. C) 

JOints, Rotary, Fiber Optic~2475 - See Vol. B 

§-Product sold through distributors t -Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Joints, Rotary, Microwave-3450 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

....................................................................... 201-539-5500 
Alpha lnels., Inc. - l'RG Millimeter Comp. 651 Lowell St., Methuen, MA 01844 

....................................................................... 617-682-4661 
tEastern Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 
tGraphne Metallizing Corp. 1036 Nepperhan Ave. P.O. Box 110, Yonkers, NY 10702 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-968-8400 
t Kevlin Microwave Corp. 26 Conn St., Woburn, MA 01801 ............... 617-935-4800 
tMaury Microwave Corp. 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Microlab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ........ . . . . . . . . . . . 201-992-7.700 
§ Microwave Development laboratories, 10 Michigan Dr. Natick, MA 01760 

....................................................................... 617-655-0060 
t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

....................................................................... 514-694-6666 
tPrernier Microwave, 35 New Broad St., Port Chester, NY 10573 ......... 914-939-8900 
t Sage Laboratories, Inc., 11 Huron Dr. Natick, MA 01760 ................ 617-653-0844 
t Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver cny, CA 90230 

213-390-7477 
§t Systron-Donner Microwave Div. 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 818-786-1760 
§t Waveline, Box 718, W. Caldwell, NJ 07006 .. .. .. . .. .. .. .. .. .. .. .. .... ... 201-226-9100 

Joysticks - See Controls, Computer Input (Vol. D) 

Joysticks, Inductive-2200 - See Vol. D 

Joysticks, Potentiometer-2200 - See Vol. D 

Joystick, Toggle Switch-2200 - See Vol. D 

Jumpers, Bonding-2100 - See Vol. C 

Jumpers, Circuit Board-2100 - See Vol. C 

Jumpers, Wire, Terminated - See Cords, Patch (Vol. C) 

Junctions, Hybrid, Microwave-3450 
TAM, Inc., 401 Kelly Ave., Grenier Field, Manchester, NH 03103,603-627-6000 

................................................................. A·1845 
§t Adams-Russell, Anzac Div. 80 Cambridge St, Burlington, MA 01803 .... 671-273-3333 

t Airtron, Litton Industries, Inc. 200 E. Hanover Ave., Morris Plains, NJ 07950 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .. 201-539-5500 

Morel Manufacturing Co. P.O. Box 2116, 32 Sixth Ad., Woburn, MA 01801 
· ... .. . . . .. . . . . . .. . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . .. . .. . . . . .. . . . . . .. . .. . . 617-935-8610 

Alpha lnels., Inc. - l'RG Millimeter Comp. 651 Lowell St., Methuen, MA 01844 
· . .. . . . ... . . . . . . . . . .. . .. . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . .. . .. . .. .. 617-682-4861 

§t Anaren Microwave, P.O. Box 178,6635 Kirkville Rd., E. Syracuse, NY 13057 
· . . . . .. . . . . . .. . . . . . . . . . ... ... . . . . . .. . . . . . .. . .. . . . . . . . .. . .. . . . . . . . . . . . .. 315-432-8909 

tArra Inc. 15 Harold Ct, Bay Shore, NY 11706 ........................... 516-231-8400 
§ CES Elctms., 2968 Avenue Z. Brooklyn, NY 11235 
t Eastern Microwave, 40 Ray Ave., Burlington, MA 01803 ...•........... .. 617-273-4700 
t Electro-Magentic Processes, Inc., Subsidiary of ISC Group, Inc. 9616 Owensmouth Ave., 

Chatsworth, CA 91311-4858 ......................................... 818-882-6333 
t General Microwave Corporation, 5500 New Horizons Blvd., Amnyville, NY 1170t 

................... , ................................................... 518-226-8900 
Hughes Aircraft Co. Microelctms. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
tLorch Electronics, Sub. of Vemilron Corp., 105 Cedar La, Englewood, NJ 07631 

......................................................................• 201-569-8282 
§t MI A-coM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 

....................................................................... 803-424-4111 
tMaury Microwave Corp. 8610 Helms Ave. Cucamonga, CA 91730 ...... 714-987-4715 
t Merrimac Industries, 41 Fairfield PI., West Caldwell. NJ 07006 .......... 201-575-1300 
t Microlab/FXR, 10 Microlab Ad., Livingston, NJ 07039 . . . . .. . . . . . .. . .. ... 201-992-7700 
t Microphase, 587 Connecticut Ave., Norwalk, CT 06856 ................. 203-866-8000 
§ Microwave Development laboratories, 10 Michigan Dr. Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 617-655-0060 
t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 514-694-6666 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ........• 914-939-8900 
t Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave. Chicago, IL 60612 

....................................................................... 312-670-0150 
Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-5548 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

............................................................. 803-845-6000 Ext 4299 
Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver cny, CA 90230 

213-390-7477 
§t Systron-Donner Microwave Div. 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 818-766-1760 
tTransco Products Inc., 1001 Flynn Rd., Camarillo, CA 93011-6003 ...... 805-987-8007 

§tWaveline, Box 718, W. Caldwel~ NJ 07006 .............................. 201-226-9100 

Keyboard Legends and Symbols-5150 - See Vol. B 

Keyboards, Address Encoded-5150 - See Vol. B 

Keyboards, Capacitive-5150 - See Vol. B 

Keyboards, Conductive Rubber-5150 - See Vol. B 

Keyboards, FerriteCore-5150 - See Vol. B 

Keyboards, Full Travel-5150 - See Vol. B 
Keyboards, Hard Contact-5150 - See Vol. B 

Kits, Potentiometer, Rheostat-4750 

Keyboards, Lighted-5150 - See Vol. B 

Keyboards, Low Profile-5150 - See Vol. B 

Keyboards, Membrane-5150 - See Vol. B 

Keyboards, MOdular-5150 - See Vol- B 

Keyboards, Pad-5150 - See Val. B 

Keyboards, Programmable-5150 - See Vol. B 

Keyboards, Reed-5150 - See Vol. B 

Keyboards, Solid State-5150 - See Vol. B 

Keyboards, Wireless-51 SO - See Vol. B 

Keyboards & Keypads (MIL)-2440 - See Val. B 

Keyers, Tone-1900 - See Vol. D 

Keypads-5150 - See Vol- B 

Kits, Breadboarding (For Engineers)-4200 - See Vol. C 

Kits, Connector-2100 - See Vol. C 

Kits, Enclosure Prototyping-1400 - See Vol. C 

Kits, Fiber Optic-2475 - See Val. B 

Kits, Marking (Dial, Instrument, Equipment, etc.)-2400 -
See Vol. C 

Kits, Potentiometer, Rheostat-4750 
Memeor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

................................................................. A·2086 
Allen-Bradley Co. Industrial Control Div. 1201 S. Second St., Milwaukee, WI 53201 

..................................................................... ' 414-382-2000 
Bourns, Inc. Resistive Components Group, 1200 Columbia Ave. Riverside, CA 92507 

....................................................................... 714-781-5050 

Kits, Printed Circuit-1700 - See Vol. C 

Kits, Programming Board-4200 - See Vol. C 
Kits, Shielding-4525 - See Vol. C 
Kits, Terminal-2100 - See Vol. C 

Kits, Training Aid-4200 - See Vol. C 

Knobs - Also see Dials, Instrument-2400 - See Vol. C 

Knobs, Collet-2400 - See Vol. C 
Knobs, Limit Stop-2400 - See Vol_ C 
Knobs, Locking, Control Shaft-2400 - See Vol. C 

Knobs, Slip Clutch-2400 - See Vol. C 

Knobs, Torque, Incremental, Ratio Drive-2400 - See 
Vol. C 

Labels, Coatings, Crayons, Pellets, etc., Temperature 
Indicating-S300 - See Vol. B 

Labels, Pressure Sensitive, Adhesive-2400 - See Vol. C 

Laboratories, Testing - See Services, Electrical 
Mea~urement & Test (Vol. D) 

Lacing, Cable - See Cords & Tapes, Lacing (Vol. C) 

Laminates, Clad Metal, Continuous Strip-2500 - See 
Vol. C 

Laminates, Metal Clad (Including Copper)-2500 - See 
Vol.C 

Laminates, Plastic Impregnated (Unclad)-2500 - See 
Vol.C 

Laminates, Plastic (With Integral Heating Elements)-5300 
- See Vol. B 

Lamp Adapters-2460 - See Vol. B 

Lamp Assembly Color Filters, Lens Mountable-2460 -
See Vol. B 

Lamp Drivers-2460 - See Vol. B 

Lamp Holders - See Sockets, Lamp & Lamp Assemblies 
(Vol. B) 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



Lamps, Arc-2460 - See Vol. B 

Lamps, Deutenium-2460 - See Vol; B 

Lamps, Edge Lighting, Panel-2460 -'-See Vol. B 

Lamps, Electroluminescent-2460 - See Vol. B 

Lamps, Exciter, Photographic-2460 - See Vol. B 

Lamps, Flashtube-2460 - See Vol. B 

Lamps, Fluorescent-2460 - See Vol. B 

Lamps, Glow - See Lamps, Neon (Vol. B) 

Lamps,' Hollow Cathode-2460 - See Vol. B 

Lamps, Incandescent-2460 - See Vol. B 

Lamps, Indicator - See Lamps, Miniature & Subminiature 
(Vol. B) 

Lamps, Infrared-2460 '- See Vol. B 

Lamps, Krypton-2460 - See Vol. B 

Lamps, LED & LCD -See Diodes, Light Emitting (Vol. B), 
Diodes, Liquid Crystal (Vol. B) 

Lamps, Magnifying, Inspection-4100 - See Vol. 0 

Lamps, Mercury Vapor-2460 - See Vol. B 

Lamps, Nanopulse-2460 - See Vol. B 

Lamps, Neon-2460 - See Vol. B 

Lamps, Oil Tight-2460 - See Vol. B 

Lamps, Press-to. Test-2460 - See Vol. B 

Lamps, Projection-2460 -'- See Vol. B 

Lamps, Solid State - See Diodes, Light Emitting (Vol. B), 
Diodes, Liquid Crystal (Vol. B) 

Lamps, Stroboscopic Source-2460 -See Vol. B 

Lamps, Tritium (Hydrogen 3) Powered-2460 - See 
,VOl. B 

Lamps, Tungsten Halogen-2460 - See Vol. B 

Lamps, Ultraviolet-2460 - See Vol. B 

Lamps, Xenon-2460 - See Vol. B 

LANs - See Networks, Computer, Local Area (Vol. 0) 
Laser Systems-4100 - See Vol. 0 

Laser Components & Laser Accessories-3700 ....; See 
Vol. B 

Laser Diodes - See Diodes, Laser (Vol. A) 

Latches, Panels & Cabinets-2400 - See Vol. C 
, ' 

LCDs - See Diodes, Liquid Crystal (Vol. B) 

Lead Assemblies, High Voltage-Also See Connectors; 
Cable Assemblies & Harnesses-6000 - See Vol. C 

Lead Preparation Equipment, Surface Mount-4100 -
See Vol. 0 

Leads, Test & Adapters-2900 - See Vol. 0 

LEOs - See Diodes, Light Emitting (LEOs) (Vol. B) 

Light Emitting Diodes (LEOs), Surface/Mount-3700 -
See Vol. B 

Lenses, Filters, Windows, Infrared - Also see Filters, 
Color, Panel light; Lenses, Readout & Display-3700 -
See Vol. B 

Lenses, Optical & Camera-3700 - See Vol. B 

Lenses, Readout & Display - Also see Filters, Color, 
Panel light; Lenses, filters, Windows, Infrared-2450 -
See Vol. B 

Lids, Hybrid Package-3130 
t Hybrldyne, Inc., 2155 N. Forbes Blvd., Tucson, AZ 85745, 602-629-0001 ...•.. 

, A·1738 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

88818,402·694-6111 .••.•.••••••.•••.•..•.•.•.•.•..•.••.•..••.•.. A.1742 
K-Two Industries, 4331 MirandaAve., Palo Ano,CA 94306 •.. ,." .... ". 408-720-~316 

§ Nepen1he, Inc" 2471 E. Bayshore Road, Palo Ano, CA 94303 .. " ........ 415-856-~; 

Light Choppers-3700 .,. See Vol. B 
Light Pens-2000 - See Vol. 0 

BOO-NEPENTHE 

. Light Sources, Fiber Optic - Also see Generators, Light 
Pulse-2475 - See Vol. B 

Light Sources, Infrared - Also see Generators, Light 
Pulse-3700 -See Vot. B 

Light Sources, Photoelectric-3700 - See Vol. B 

Light Sources, Stroboscopic-3700 - See Vol. B 

Light Sources, Ultraviolet-3700·- See Vol. B 

Lights, Indicator-2460 - See Vol. B 

Lights, Panel - See Lights, Indicator (Vol. B) 

Lights, Pilot - See Lights, Indicator (Vol. B) 

Limit Stops - See Knobs, Limit Stop (Vol. C) 

Limit Stops, Mechanical-2500 - See Vol. C 

Limiters, Current-4300 - See Vol. B 

Limiters, Microwave-3450 
t Mini·Circuits Lab., 2625 Eo 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718·934-4500 •......•••.•.........•...••••••.•.•..•.•.•.••••.•••• A·1775 
t Airlron, Litlon Industries. Inc., 200 E. Hanov.ar Ave. Morris Plains, NJ 07950 

............. , ................... :...................................... 201-539-5500 
t Alpha Inds., Inc. Microwave Compo Div., 90 Glenn St, Lawrence, MA 01843 

........... "." ......... " ... " ............ "." ...... ""." ...... ,," 617-6B1-8520 
Alpha Inds., Inc., 20 Sylvan Rd., Woburn, MA 01 B01 ..................... 617-935-5150 
Alpha Inds., Inc. - TRG Millimeter Compo 651 Lowell St, Methuen, MA 01844 

....................................................................... 617-682·4661 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 406-727-0700 
§t EFI Corporation, 350 West 2700 South, Sa~ Lake City, UT 64115 ..•..... 801-486-5871; 

800-221-1174 
t FEI Microwave, Inc. Frequency Electronics, Inc., 825 Stewart Dr. Sunnyvale, CA 94086 

· ..............................................•. , . . . . . . . . . . . . . . . . . . . . . 40!1-732-0880 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-226-8900 
Hewletl-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· ....... , . . . .. . . . . .. . . .. . . . . . . .. . . . . . .. . . . . .. . . .. . . .. . . . .. . . .. . . . .. call Local SIs. Off. 
Hughes Aircraft Co., Microelctrns. Sys. Div., 2601 Campus Dr. Irvine, CA 92715 

....................................................................... 714-752-3800 
KDI ElectroniCS, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................................ 201-887-8100 
t MIA COM Ltd, Humphrey Rd, Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 

...............................•...................................... 44(582)471200 
MIA-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 

· . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . .. . .. . . . .. . . . .. . .. . . . . . . . . . . . .. . . .. . . ..• 617-272-3000 
t Merrimac Industries, 41 Fairfield PL, West CaldWell, NJ 07006 .........• 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 .................... 201-992-7700 
t Microphase, 587 Connecticut Ave. Norwalk, CT 06856 .............•... 203-866-8000 
§Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 406-730-0300 
Sanders Associates. Inc. ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 ............................•......................... 603-645-5548 
t Sanders Associates, Inc. Microwave, 955 Perimeter Rd., Manchester, NH 03108 

· . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . .. . . . . . . .. . . . .. . .. . . . . . . .. .. .. 603-645-6000 Ext 4299 
U.S. Instr. Rentals, 29BB Campus Dr., San Mateo, CA 94403 . . . . . . . . . . . . . B00-824-2873 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 

· . . . . .. . . . . . .. . . . . . . . . .. . . . . . .. . . . .. . .. .. . . . .. . . . . . .. . . . . . . . . . . . .. . . ... 415-493-4000 
tWatkins-Johnson Co., 3333 Hillview Ave. Palo Ano, CA 94304 .......... 415-493-4141 
§ Wiltron, 490 Jarvis Dr. Morgan Hill, CA 95037-2809 ...................• 406-776-2000 

Limiters, Surge - See Suppressors, Transient Vortage 
(Vol. B) 

Line Assemblies (MIL), RF Transmission-2440 - See 
Vo/.B 

Line Conditioners-4050 - See Vol. 0 

Line Controlled Switches - See Switches, Data (Vol. D) 

Line Stretchers, Microwave-3450 
AKord Manufecturing Co., P.O. Box 2116, 32 Sixth Rd., Wobum, MA 01801 

.. : .. . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . ... .. . .. . . .. . . . . ... .. ... .. .. . . . . •. .. 617-935-8610 
t Arra Inc. 15 Harold Ct, Bay Shore, NY 11706 .. .. . .. • .. . .. .. .. . .. .. .. ... 516-231-8400 

KDI Electronics, Inc. Eng'elmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................................................ 201·887-8100 

§t MI A-COM Omni Spectra, Inc., 21 Con1inen1a1 Blvd., Merrimack, NH 03054 
................................................... ;.. .. . .. .. .. . .. . . . .. 603-424-4111 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
§ Penstock Engineering labs., Penstock, Inc., 520 Mercury Dr, Sunnyvale, CA 94086-4018 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ....................... 408-730-0300 
RLC Electronics, Inc., 83 Radio Cir., Mt Kisco, NY 10549 ................ 914-241-1334 

t Sage Laboratories, Inc., 11 Huron Dr., Natick, MA 01760 ................ 617-653-0844 
Tucker ElectroniCS, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 

§Waveline, Box 718, W. caldwell, NJ 07006 .............................. 201-226-9100 

Liners, Tube Shield - See Shields, Tube (Vol. C) 

LNA-LNB, Satellite Antennas-1900 - See Vol. 0 

Liquid Crystal Display Sheets-2450 - See Vol. B 

Loads, Electronic, Variable-Also See Dummy Loads-
2900 - See Vol. 0 

Locators, Static-2900 - See Vol. 0 

Locators, Open Short-2900 - See Vol. 0 

Locks, Dial & Shaft-2400 - See Vol. C 

Logic Cards (without Components) - See Boards, Plug-in 
(Vol. C) 

Logic Circuits - See Cards, Logic (Vol. D), Modules, Logic 
(Vol. A) 

Loudspeakers - See Speakers (Vol. D) 

Louvers, Vents, & Windows (For Equipment) - See 
Enclosures, Equipment & Panel Mounting (Vol. C) 

Lubricants-1600 - See Vol. C 

Lugs, Terminal - See Terminals, Lug (Vol. C) 

LVDTs - See Transducers, Displacement (Vol. B) 

Machines & Access~ries, Semiconductor Manufacturing-
4100 - See Vol. 0 

Machines & Tools, Crimping - See Tools, Crimping & 
Swaging (Vol. C) 

Machines, Automatic Heat Shrink-4100 - See Vol. 0 

Machines, Capacitor Winding-4100 - See Vol. 0 

Machines, Cleaning & Degreasing-Also See Cleaners, 
Ultrasonic-4100 - See Vol. 0 

Machines, Coil Winding-4100 - See Vol. 0 

Machines, Component Handling, Feeding, Insertion & 
Sorting-4100 - See Vol. 0 

Machines, Drilling, Laser-4100 - See Vol. 0 

Machines, Hermetic Sealing-4100 - See Vol. 0 

Machines, Induction Heating (Electronic)-4100 - See 
Vol. 0 

Machines, Lead Cutting & Forming-4100 - See Vol. 0 

Machines, Magnet Wire Twisting-4100 - See Vol. D 

Machines, Marking & Numbering-4100 - See Vol. 0 

Machines, Marking, Laser-4100 - See Vol. 0 

Machines, Mask Alignment & Exposure-4100 - See 
Vol. 0 

Machines, Metallizing, Vacuum - See Deposition 
Equipment, Vacuum & Accessories (Vol. D) 

Machines, Plasti~ Molding-4100 - See Vol. 0 

Machines, Plating-4100 - See Vol. 0 

Machines, Printed Circuit Drilling,Etching & Punching-
4100 - See Vol. 0 

Machihes, Terminallnstalling-4100 - See Vol. D 

Machines, Ultrasonic Bonding-4100 - See Vol. 0 

Machines, Vibration Fatigue Testing - See Testers, 
Vibration (Vol. D) 

Machines, Wafer Alignment - See Machines, Mask 
Alignment & Exposure (Vol. D) 

Magnets, Permanent-1850 

Machines, Wire Marking, Manual & Automatic-4100 -: 
See Vol. 0 

Machines, Wire Measuring & Cutting-4100 - See Vol. 0 

Machines, Wire Stripping, Laser-4100 - See Vol. 0 

Machines, Wire Wrapping - See Tools, Wire Wrapping 
(Vol. C) 

Magnetic Materials - See Cores, Magnetic (All Types) 
(Vol. C), Ferrite Material & Parts (Vol. C) 

Magnetizers-2900 - See Vol. 0 

Magnetodiodes - See Magnetoresistors, Hall (Vol. A) 

Magnetometers-2900 - See Vol. 0 

Magnetoresistors, Hall-4800 
Ohio Semitronics, Inc., 1205 Chesapeake Ave., Columbus, OH 43212, 

614-486-9561 .................................................... B·1917 
Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ............................................ A·2143, B·1925 
t American Aerospace Controls, 570 Smith St, Farmingdale, NY 11735 .. 516-694-5100 
§ Siemens Components, Inc., Special Products Div., 186 Wood Ave, South, Iselin, NJ 

06830. .. ....................................... 201-321-3400 

Magnetrons - See Tubes, Microwave (Vol. A) 

Magnets, Focusing - See Magnets, Permanent (Vol. C) 

Magnets (Lab. Type)-1850 
Jobmaster Corp., 9008 Uberty Rd., Randallstown, MD 21133, 

301-655-1400;800-642-1400 ..• ,................................... A·132O 
§TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chorne, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••. , ..•.•••..•••.•.•.•.• A.1326 
Walker Scientific, Rockdale St, Worcester, MA 01606,617-852-3674;617-853-3232 

................................................................. 001346 
Allen-Bradley Co, Magnetics Division, Div. of Rockwell Corp, 5900 N. Harrison SI., 

Shawnee OK 74801 ................................................. 405-275-2100 
t Arnold Engineering Company, Sub. SPS Technologies. 300 West Street. Marengo, IL 

60152 .............................................................. 815-568-2000 
Elma Engineering, 1066 E. Meadow Circle, Palo Mo, CA 94303 .. . . . . . .. 415-494-7303 

§General Hardware Mfg., 80 White st New York, NY 10013 ............. 212-431-6100 
High Voltage Engrg. Corp, S. Bedford st Burlington, MA 01803 ......... 617-272-1313 
LDJ Incorporated, 2200 Stephenson Hwy, P.O. Box 219, Troy, MI48099-0219 

....................................................................... 313-528-2202 
Magnetic Instrumentation, 8350 E. 48TH ST, Indianapolis, IN 48226 .... 317-545-2102 

t Magnet Sales & MIg. Co. Inc, 11250 Playa Court, Culver City, CA 90230-6127 
.............................................. 213-391-7213;80Q-421-6692 

Magnos, 6 Old School House Rd, Harvard, MA 01451 .................. 617-456-8880 
tShokai Far East, Ltd., 280 Norlh Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§ Techni-Too( 5 Apollo Rd, Box 368, Plymouth Meeting. PA 19462 ....... 215-825-4990 

Magnets, Permanent-1850 
Hamlin, Lake & Grove Sts., Lake Mills, WI 53551, 414-648-2361 .•.•.••• , B·1721 

§t Jobmaster Corp., 9008 Uberty Rd., Randallstown, MD 21133, 
301-655-1400;800-642-1400 .................................... ,.. A.1320 

Allen-Bradley Co, Magnetics Division, Div. of Rockwell Corp, 5900 N. Harrison SI., 
Shawnee, OK 74801 ................................................. 405-275-2100 

Alpha-Tek, 7266 Murdy Circle, Huntington Beach, CA 92647 ............ 714-847-7515 
t Arnold Engineering Company, SUb. SPS Technologies. 300 West Street. Marengo, IL 

60152 ........................................... , .......... , .. .. .. ... 815-568-2000 
§Bunting MagnetiCS Co, 500 So. Spencer Rd., Newton, KS 67114 ......... 316-284-2020; 

800-835-2526 
§ Ceramic MagnetiCS, Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ............ 201-227-4222 
tEngelhard Corp., Menlo Pk, CN40, Edison, NJ 08818 ...... 201-632-6ooo;8OQ-932-0444 

(in NJ) 
Epson America, Inc, 3415 Kashiwa SI., Torrance, CA 90505 ............ 213-534-4500 
Ferronics, 52 N. Main st Fairport, NY 14450 ........................... 716-388-1020 

§General Hardware Mfg, 80 WMe st New York, NY 10013 ............. 212-431-6100 
§t Magnetic Systems, 770 Linden Avenue, Rochester, NY 14825 .......... 716-385-9010 

t Magnet Sales & MIg. Co. Inc, 11250 Playa Court, Culver City, CA 90230-6127 
........................................................ 213-391-7213;80Q-421-6692 

Micro Swrtch, A Honeywell Div, 11 W. Spring st Freeport, IL 61032 .... 815-235-6600 
Mu~i Products International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009 

....................................................................... 201-239-8183 
Namiki Precision Jewel Co, Ltd., 15 Warren Stree~ Hackensack, NJ 07601 

. . . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. 201-343-3080 
tOgaliala Elctrns., Div. Amold Engrg. Co, Box 59, Ogallala, NE 69153 .... 308-284-4093 
t The Permanent Magnet Co, Inc, 4437 Bragdon st P. O. Box 26226, Indianapolis, IN 

46226 ................................................................ 317-547-1336 
R-Columbia Prods. Co, Inc., 2008 St Johns Ave, Highland Park, IL 60035 

....................................................................... 312-432-7915 
§ Risk, George, Inds., 802 S. Elm SI., Kimbal( NE 69145 .................. 308-235-4645 
t Shogyo Intemational Corp, 287 Northern Blvd., Great Neck, NY 11021 ................ . 

516-468-0911 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-68Hl7oo 

Stackpole, Magnet Div, 201 Stackpole SI., St Marys, PA 15857 ......... 814-781-1234 
Steward, D. M, MIg. Co, P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 
TDJ Co., Inc, 1154 Morena Blvd., San Diego, CA 92110 ................. 619-276-5920 

§Tokin America, Inc., 155 Nicholson Ln, 95134, CA 95131 ............... 408-482-8020 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo ARo, CA 94303 

.. . . . . . . . . . . . .. . . . .. . . . . .. . . . .. .. . . . . . .. . . . . .. . .. . . . . . . . . . . . .. . . .. . .... 415-493-4000 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Magne~$, Superconducting-1850 

Magnets, Superconducting-1850 
Jobmaster Corp., 9008 Uberty Rd., Randallstown, MD 21133, 

301-655-1400;800-642-1400 , ••• :.................................. A-1320 
mK Corporation, Electronic Componants & Material, 13-1, Nlhonbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ••••.•••.••.•.••••.••••. A-1326 
American Magnetics, P.O. Box· 2509, Oak Ridge, TN37631-2509 ....... 615-482-1056 
Cryomagnetics, Inc., 739 Emory Valley Rd, Oak Ridge, TN 37630 .. . . . .. 615-482-9551 
Varian Assocs., Instr. Grp., 220 Humboldt Ct, Sunnyvale, CA 94089 ..... 408-734-6370 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Alto, CA 94303 

.. . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ... . .. . .. .. . . . .. . .. . . . . . . . .. . . . . . . . . . . .. 415-493-4000 

Magnets (MIL), Permanent-2440 - See.l/ol.·S 

Magnifying Glasses, Inspection-4100 - See Vol. D 

Maintenance, Self, Computers-2000 - See Vol. D 

Markers, Dry Transfer - See Kits, Marking (Vol. C) 

Markers, Identification - See Labels (Vol. C), Nameplates 
(Vol. B), Machines, Marking and Numbering (Vol. D) 

Markers, RF - See Generators, Marker (Vol. D) 

Markers, Terminal - See Kits, Marking, etc. (Vol. C) 

Markers, Wire, Tab & Sleeve - See Wire Markers (Vol. C) 

Mark Recognition Equipment, Optical-2000 - See Vol. D 

Masers & Accessories-3450 
Ball Corp., Efralom Division, 3 Parker, Irvine, CA 92718-1605,714-770-5000 

................................................................. A-1344 
Hughes Aircraft Co., Electron Dynamics Div., 3100 W. lomita Blvd, p.o. Box 2999, 

Torrance, CA 90509-2999 ............................................ 213-517-6000 

Mask Alignment & Exposure Systems - See Machines, 
Mask Alignment & Exposure (Vol. D) 

Masks, Solder-4600 - See Vol. C 

Material, Permanent Magnet-1850 
Heraeus Cermalloy Division; Heraeus, Inc, Union Hill Industrial Park, W. Conshohocken, 

PA 19428 ............................................................ 215-825-6050 
t Magnet Sales & Mfg. Co. Inc., 11250 Playa Court, Culver City, CA 90230-6127 

................................................... 213-391-7213;800-421-6692 
Steward, D. M., Mfg. Co., P.O. Box 510, Chattanooga, TN 37401 ......... 615-867-4100 

Materials, Shock, Noise, & Vibration Control-2500 - See 
Vol, C 

Materials, Thick Film-1600 - See Vol. C 

Matrices, Switching-Also See Boards, Programming-
2000 - See Vol. D 

Measuring Equipment, Fiber Opticl Attenuation & 
Bandwidth-2200 - See Vol. D 

Media, Magnetic - See Disks, Magnetic (Vol. D), Tape, 
Magnetic (Vol. D) . 

Megaphones - See Amplifiers (Vol. D) 

Memories, DRAM, Surface Mount-3130 
AT&T, 555 Union Blvd., Allentown, PA 18103 ........................ 1'800-372-2447;ln 

Canada:I-800-553-2448 
tDensepac Microsystems, Inc., 7321liflcoln Way, Garden Grove, CA 92!>41-1428 

........................................................ 714-898-0007;800-64-CHIPS 
§ Fuj"su Microelectronics, Inc., Sub. of Fujitsu limited, 3545 North First St, San Jose, CA 

95134 .. .. . .. . .. . . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. • .. .. . 408-922-9000 
§t General Electric Solid State Div. G.E Corporation, Route 202, Somerville, NJ 08876 

· .............................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
§ Mitsubishi Elctms. America, Inc., Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 

CA 94086 ............................................................ 408-730-5900 
§tNEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 

NMB Technologies, 9730 IndeP!lfldence Avenue, Chatsworth, CA 91311 
....................................................................... 818-341-3355 

§Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 

Memories, RAM, Surface Mount-3130 
AT&T, 555 Union Blvd. Allentown, PA 18103 ........................ 1-800-372-2447;ln 

Canada:I-800-553-2448 
t'Densepac Microsystems, Inc., 7321 Uncoln Way, Garden Grove, CA 92641-1428 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-898-ooo7;BOo-64-CHIPS 
§ Fujitsu Microelectronics, Inc., SUb. of Fujitsu Umited, 3545 North First St, San Jose, CA 

95134 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-922-9000 
§t General Electric Solid State Div., G.E Corporation, Route 202, Somerville, NJ 08876 

.. . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . .. . .. . . . . . . .. .. . .. . .. . • . . . .. 201-685-6630 
Greenwich Instruments USA, 3401 Monroe Rd, Charlotte, NC 28205 ... 704-376-7805 

§t Integrated Device Technology, Inc., 3236 Scott Blvd, Santa Clara, CA 95054-3090 
· . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .. . . . . . . . . . . . .. . .. .. . . . . .. . . . . . .. 408-727-6116 

§Milsubishi Elctrns. America, Inc., Semiconductor Div. 1050 East Arques Ave., Sunnyvale, 
CA 94086 ......................•..................................... 408-730-5900 

§Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 
85018-6606 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 

PRODUCT INDEX & DIRECTORY 
§t NEC Electronics, tnc, 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-960-6000 
§t Xicor, Inc., 851 Buckeye Court, Milpi1<Is, CA 95035 ...................... 408-432-8888 

Memory Devices/Controllers, Bipolar, Add-in-2000 -
See Vol. D 

Memory Devices/Controllers, Bipolar,"Add-on-2000 -
See Vol. D 

Memory Devices/Controllers, Bubble, Add-in-2000 -
See Vol. D 

Memory Devices/Controllers, Bubble, Add-on-2000 -
See Vol. D 

Memory Devices/Controllers, CCD, Add-in-2000 - See 
Vol. D . 

Memory Devices/Controllers, MOS, Add-in-200a - See 
Vol.D 

Memory Devices/Controllers, MOS, Add-on-2000 - See 
~LD \ 

Memory Systems, Bubble"2000 - See Vol. D 

Memory Systems, Core-2000 - See Vol. D 

Memory Systems, Delay Line-2000 - See Vol. D 

Memory Systems, Disk-2000 - See Vol. D 

Memory Systems, Disk, Flexible-2000 - See Vol. D 

Memory Systems, Semiconductof-2000 - See Vol. D 

Memory Systems, Tape-2000 - See Vol. D 

Message Repeaters, Telephone-1900 - See Vol. D 

Meter Cases - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Meter Controllers - See Relays, Meter (Vol. B) 

Meter Expanders - See Multipliers, Meter (Vol. D) 

Meters, Acceleration - See Accelerometers (Vol. B) 

Meters, Admittance-2900 - See Vol. D 

Meters, Ampere, AC-2900 - See Vol. D 

Meters, Ampere, DC-2900 - See Vol. D 

Meters, Ampere, RF-2900 - See Vol. D 

Meters, Ampere, True RMS-2900 - See Vol. D 

Meters, Ampere Hour-2900 - See Vol. D 

Meters, Attenuation-2900 - See Vol. D 

Meters, Audio Level-2900 - See Vol. D 

Meters, Bar Graph-2950 - See Vol. D 

Meters, Battery Capacity-2900 - See Vol. D 

Meters, CapaCitance, Inductance-2900 - See Vol. D 

Meters, Clamp-on-2900 - See Vol. D 

Meters, Coercivity-2900 - See Vol. D 

Meters, Conductance-2900 - See Vol. D 

Meters, Counting Rate, Nuclear-2900...;. See Vol. D 

Meters, Decibellndicating-2900 - See Vol. D 

Meters, Deviation-2900 - See Vol. D 

Meters, Digital ESR-2900 - See Vol. D 

Meters, Digital RPM-2900 ...;. See Vol. D 

Meters, Digital, 2-wire, 4-20 mA Current Loop-2950 -
See Vol. D 

Meters, Dissolved Oxygen-2900 - See Vol: D 

Meters, Distortion & Noise-2900 - See Vol. D 

Meters, Edgewise-2950 - See Vol. D 

Meters, Elapsed Time - See Indicators, Elapsed Time 
(Vol. D) 

§-,Product sold through distributors t-Product meets MIL specs EErJt1988 
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Meters, Electrometer-2900 - See Vol. D 

Meters, EMC - See Meters, RFI (Vol. D) 

Meters, FM Oeviation-2900 - See Vol. D 

Meters, Field Strength-2900 - See Vol. D 

. Meters, Fluid Flow-2200 - See Vol. D 

Meters, Flux-2900 - See Vol. D 

Meters, Frequency-2900 - See Vol. D 

Meters, Frequency Oeviation-2900 - See Vol. D 

Meters, Galvanometer-2900 - See Vol. D 

Meters, Gauss-2900 - See Vol. D 

Meters, Hand Held-2900 - See Vol. D 

Meters, Humidity-2900 - See Vol. D 

Meters, Illuminated Scale-2950 - See Vol. D 

Meters, Impedance-2900 - See Vol. D 

Meters, Kilovolt-2900 - See Vol. D 

Meters, Laser Energy - See Monitors, Laser Energy 
(Vol. D) 

Meters, Light (Nonphotographic)-2900 - See Vol. D 

Meters, Megohm-2900 - See Vol. D 

Meters,Microampere - See Meters, Ampere (Vol. D) 

Meters, Micro Ohm-2900 - See Vol. D 

Meters, Microwave-2900 - See Vol. D 

Meters, Modulation-2900 - See Vol. D 

Meters, Moving Coil-2950 - See Vol. D 

Meters, Moving Iron-2950 - See Vol. D 

Meters, Moving Scale-2950 - See Vol. D 

Meters, Multifunction (Analog)-2900 - See Vol. D 

Meters, Multifunction (Oigital)-2900 - See Vol. D 

Meters, Noise & Sound Level-2900 - See Vol. D 

Meters, Null-2950 - See Vol. D 

Meters, Ohm-2900 - See Vol. D 

Meters, Optical Power-2900 - See Vol. D 

Meters, Panel (Analog)-2950 - See Vol. D 

Meters, Panel, Bargraph - See Meters, Bargraph (Vol. D) 

Meters, Panel (Oigital)-2950 - See Vol. D 

Meters, Peak Power-2900 - See Vol. D 

Meters, PH-2900 - See Vol. D 

Meters, Phase-2900 - See Vol. D 

Meters, Power - See Meters, Watt (Vol. D) 

Meters, Power Factor-2900 - See Vol. D 

Meters, Q-2900 - See Vol. D 

Meters, Rate (Pulsed)-2900 .,.. See Vol. D 

Meters, Ratio-2900 - See Vol. D 

Meters, Reflectometer-2900 - See Vol. D 

Meters, Relay - See Relays, Meter (Vol. B) 

Meters, Resistance-2900 - See Vol. D 

Meters, RFI-2900 - See Vol. D 

Meters, Slope - See Inclinometer (Vol. D) 

Meters, Snap-around - See Meters, Clamp-on (Vol. D) 

Meters, Standing Wave Ratio-2900 - See Vol. D 

Meters, Static Oecay-2900 - See Vol. D 

Meters, Taut Band-2950 - See Vol. D 

Microcomputer Boards-3130 

Meters, Temperature (Contacting)-2900 - See Vol. D 

Meters, Temperature, Oial type (Noncontacting) - See 
pyrometers (Vol. D) 

Meters, Temperature, Infrared-2900 - See Vol. D 

Meters, Thermal Transfer-2900 - See Vol. D 

Meters, Time Interval - See Timers, Interval (Vol. D) 

Meters, Vacuum Tube Volt (VTVM)-2900 - See Vol. D 

Meters, V AR-2900 - See Vol. D 

Meters, Vibration-2900 - See Vol. D 

Meters, Volt, AC-2900 - See Vol. D 

Meters, Volt/ Ampere - See Meters, Watt (Vol. D) 

Meters, Volt, OC-2900 - See Vol. D 

Meters, Volt, Differential - See Meters, Volt (Vol. D) 

Meters, Volt, Digital-2900 - See Vol. D 

Meters, Volt, Potentiometric-2900 - See Vol. D 

Meters, Volt, RF-2900 - See Vol. D 

Meters, Volt, Sampling-2900 - See Vol. D 

Meters, Volt, True RMS-2900 - See Vol. D 

Meters, VU-2900 - See Vol. D 

Meters, Watt-2900 - See Vol. D 

Meters, Watt Hour-2900 - See Vol. D 

Meters, Watt, RF-2900 - See Vol. D 

Meters, Wave-2900 - See Vol. D 

Meters, Waveguide - See Meters, Microwave (Vol. D) 

Meters (MIL)-2440 - See Vol. B 

Microcircuit Production Equip.-4100 - See Vol. D 

Microcircuits - See Integrated Circuits (Specific Types) 
(Vol. A) 

Microcircuits, Thick Film - See Circuits, Hybrid, Thick Film 
(Vol. A) 

Microcircuits (MIL)-2440 - See Vol. B 

Microcircuits (MIL), Linear-2440 - See Vol. B 

Microcircuits (MIL), Low Power Schottky-2440 - See 
Vol. B 

Microcircuits (MIL), Memories, CMOS, Hybrids-2440 -
See Vol. B 

Microcircuits (MIL), TTL, Schottky, Microprocessor-2440 
- See Vol. B 

Microcomputer Boards-3130 
Vector Electronic Co., Inc., 12460 Gladstone Ave., Box 4336, Sylmar, CA 91342, 

818·365-9661 .................................................... Co1742 
ADAC Corp, 70 Tower Office PI<.. Wobum, MA 01801 ................... 617-935-6668 
Aeroflex Laboratories, Inc., Microelectronics Div., 35 S. Service Rd., Plainview, NY 11803 

....................................................................... 516-694-6700 
Applied Micro Technig., A Burr Brown Co, 3669 E 44th Stree~ Tucson, AZ 85713 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-622-8605 
§Central Data Corp., 1602 Newton Dr., Champaign, IL 61821 ............. 217-359-8010 

Charles River Data Systems, Inc. 983 Concord St. Framingham, MA 01701 
......................................... , ............................. 617-626-1000 

Computer Dynamics Sales, 107 S. Main St. Greer, SC 29651 ........... 803-877-8700 
Cubit, Div. of Proteus Industries. Inc., 190 S. Whisman Rd, Mountain View, CA 94041 

.. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . . .. . .... .. .. .. .. ... 415-962-8237 
§ Data Translation, Inc. 100 Locke Dr., Marlboro, MA 01752 .............. 509-481-3700 
§ Datel, InC., 11 Cabot Blvd. Mansfield, MA 02048 ........................ 617-339-3000 

Davidge Corporation, 94 Commerce Dr., BuelHon, CA 93427 ............ 805-688-9598 
§ GENROCO, Inc. 205 KeHle Moraine Drive North, Slinger, WI 53086-9407 

............................................................. 414-644-8700 
G W Three Incorporated, 7623 Fullerton Rd, 2nd Floor, Springfie~ VA 22153 

....................................................................... 703-451-2043 
Hancock Electronics Corp., 135 King St, P.O. Box 557, Cohass~ MA 02025 

....................................................................... 617-383-6610 
§ Industrial Computer DeSigns, Inc. 31264 La Baya Drive, Westlake Village, CA 91362 

. .. .. .. .. . .. .. .. .. . .. .. . . .. .. .. .. .. .. .. .. ... .......................... 816-889-3179 
Ironics Incorporated, 798 Cascadilla St. IIhaca, NY 14850 .............. 607-277-4060 
JF Microsystems, 3641 Frontier Road, Pasco, WA 99301 ................ 509-297-4294; 

8DO-JF-CAROS 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Microcomputer Boards-3t30 (Cont'd) 
Kinetic Systems, 11 Maryknoll Or, Lockport,IL 60441. . . .• . . . .. . . . . ... .. 815-838-0005 
Matrix Corp., 1203 New Hope Rd., Raleigh, NC27610 .... : •............ 919-833-2000 
Microbar Systems; Inc., 785 Luceme Drive, Sunnyvale, CA 94086 ........ 408-720-9300 
Micro Industries; 691 Greenscrest Drive, Westerville, OH 43081. ......... 614-895-0404 
Pacific Microcomputers, Signal Technology, 6730 Mesa Ridge Rd, San Diego, CA 92121 

........................................................ : ............... 619-453-8649 
OSI Corporation, 1740 North Research Park Way, Logan, lIT 64321 .... 801-753-3657 
Sensoray, 44106 Old Warm Springs Blvd, Fremon~ CA 94538 .. 415-657-7290 

t Stock Drive Products, Div. of Designatronies, Inc., 2101 Jericho Tumpike, New Hyde PI<, 
NY 11040 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 516-328-0200;328-3300 

Sunrise ElectroniCS; Inc., 524 S. Vermont Ave., Glendora, CA 91740 ..... 818-914-1926 
Wintek Corp., 1801 South SL Lafayette, IN 47904'2993 ... 317-742-8428;800-742'6809 
Zendex Corp., 6700 Sierra La, Dublin, CA 94568 ....................... 415-828-3000 
Ziatech, 3433 Aoberto Ct, San Luis Obispo, CA 93401 ................. 805-541-0488 

Micrometers - See Testers, Thickness (AU Types) (Vol. D) 

Microphone Accessories (Incl. StandS, Holders, Booms)-
1300 - See Vol. D 

Microphones, Bone Conduction-1300 - See Vol. D 

Microphones, Carbon-1300- See Vo'- D 

Microphones, Cardioid-1300 - See VOl. D 

Microphones, Ceramic-1300 - See Vol. D 

Microphones, Condenser (Incl. Electret)-1300 - See 
Vo'- D 

Microphones, Crystal-1300 - See Vo/_ D 

Microphones, Dynamic-1300 - See Vo'- D 

Microphones, Lavalier-1300 - See Vol. D 

Microphones, Magnetic-1300 - See Vol. D 

Microphones, Omnidirectional-1300 - See Vol. D 

Microphones, Subminiature-1300 - See Vol. D 

Microphones, Wireless-1300 - See Vol. D 

Microphones (MIL)-2440 - See Vo/_ B 

Microprocessor - See integrated Circuits, Microprocessor 
(Vol. A) 

Microprocessor Development Systems-2900 - See 
Vol. D 

Microscopes, Scanning, Laser, Acoustic-4100 - See 
Vol. D 

Microscopes-3700 - See Vo/_ B 

Microscopes, Measuring-2900 - See Vo/_ D 

Microwave Comb Generator - See Generators, Microwave 
(Vol. D) 

Microwave Integrated Circuits (MICs)-3450 
t General Microwave COrpQratlon, 5500 New Horizons Blvd., Amityvilil!, NY 11701, 

516-226-8900 .................................................... A·1nO 
§t Adams-Russell, Anzac Div., 80 Cambridge Sl, Burlington, MA 01803 .... 671-273-3333 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave.,. Morris Plains; NJ 07950 
....................................................................... 201-539-5500 

t Alpha Inds., Inc., Microelectronic Div., 2800 Coystal Drive, Hatfield, PA 19440 
................ ; ...................................................... 215-822-1311 

Alpha Inds., Inc, 20 Sylvan Rd., Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds., Inc. - TRG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

....................................................................... 617-682-4661 
§t Avanlek, Inc; 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

CaiHornia Eastem Labs. Inc., 3260 Jay Sl, Santa Clara, CA 95054 ...... 408-988-3500 
t Central Microwave Co., Alpha Inds., Inc., 12180 Prichard Farm Rd, Maryland Heights, MO 

63043 ......................................................... ,...... 314-291-5270 
Compact Software, Inc., 483 McLean Boulevard, Paterson, NJ 07504 ... 201-881-1200 

tDaico Industries, Inc., 2139 East Del Amo Blvd., Compton, CA 90224 .... 213-631-1143 
Electro Rent Corp, 4209 Van Owen Place, Burbank, CA 91505 ......... 818-643-1221 

t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 
t FEI Microwave, Inc., Frequency Electronics; Inc., 825 Stewart Dr, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 
t Frequency ElectroniCS; Inc., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-794-4500 
Glassman High VoRage Inc., P.O. Box 551, Salem Indl. PI<, Whttehouse Sts., NJ 06889 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-534-9007 
t Harris Microwave Semiconductor, 1530 McCarthy Blvd, Milpitas; CA 95035 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-433-2222 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupartino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 
t Hughes Aircraft Co., Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

· . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
HyletrQ/liCS; Newtown Rd., Littleton, MA 01460 ...............•.......... 617-486-8911 

. PRODUCT INDEX & DIRECTORY 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 
07981 ...........................•.......................•.......... :. 201-887-8100 

t Litton Systems, Inc, Electron DYes. Div., 960 Industrial Rd., San Carlos, CA 94070 
.........................•.•..................................•.•...•.. 415-591-8411 

t MIA COM Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4Sl<, England 
...................... , ............................................... 44(582)471200 

MIA-COM Microwave Components; Inc., South Avenue, Burlington, MA 01803 
.........................................•....•............... 617-272-3000 

t Magnum Microwave Corp, 4575 Cushing PkwY., Frerno~ CA 94538 ... 415-657-9898 
t Micronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Microwave Semiconductor Corp., 100 School House Ad., Sorn~ NJ 06873 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • .. • . . . . . . . . . . . . . . . . . . . . .. . . . . . . . 201-563-8300 
t Microwave Solutions, Inc., 3200 Highland Ave., National City, CA 92050 

....... ............................................•.........•.......... 619-234-7966 
§ Mitsubishi Elctrns. America, Inc., Semiconductor Div., 1050 East Arques Ave, Sunnyvale, 

CA 94086 ............... :............................................ 408-730-5900 
t Narda Microwave Corp., Subsidiary of Loral Corp., 435 Moreland Ad., Hauppeuge, NY 

11788 ................................................................ 516-231-1700 
§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Or, Sunnyvale, CA 94086-4018 

· ............................................... :. . . . . . . . . . . . . . . . . . . . . . . 408-730-0300 
t Premier Microwave, 35 New Broad SL Port Chester, NY 10573 ... . . . . .. 914-939-8900 

Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 
NH 03108-8500 . . . . . .. . . . .. . . . . . . . . . . . . .. . . . . .. . . .. . . . . . . . . . . .. . . . . .. 603-645-5~ 

t Sanders Associates, Inc, Microwave, 955 Perimeter Ad, Manchester, NH 03108 
· .'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-6000 Ext 4299 

Siemens Components, Inc., Special Products Div, 188 Wood Ave., South, lse"n, NJ 
08830 ............................................. '" . . . • . . . . . . . . . . . . . 201-321-3400 

tTachonics Corporation, Grumman Corp., 107 Morgan Ln., Plainsboro, NJ 08536 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 608-275-2550 

Tektronix, Inc, P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-835-9433 
t Teledyne Microelectronics; 12964 Panama St, Los Angeles, CA 90066 

........................................................ 213-822-8229;213-870-9831 
t Teledyne Microwave, 1290 Terra Bella Ave, Mountain View, CA 94043 ................ . 

415-968-2211 
§ Thor Electronics, 321 Pennsylvania Ave., Linden. NJ 07036 ......•...... 201-486-3300 
t TRAK Microwave Corp, 4726 Eisenhower Blvd, Dept E-8, Tampa, FL 33634 

....................................................................... 813-884-1411 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo ARo, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-4000 
t Vectronics Microwave Corp., 113 Lincoln Blvd., Middlesex. NJ 08646 ... 201-356-2377 

Microwave Receivers - See Receivers, Microwave (Vol. 0) 

Microwave Systems, Local Distribution-3400 - See 
~'-D . 

Miriplex Communication Systems-1900 - See Vol. 0 

Mirrors, Front Surface-3700 - See Vol. B 

Mirrors, Rear Surface-3700 - See Vol. B 

Mixers, Audio-1300 - See Vol. D 

Mixers, Microwave-3450 
t Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 83487, 305-994-1n4 

...•..•.•.•.••.•••.•.•..••••.•.•• _ .••.•.•••.••• _.: ............... A·1768 
t Mini-Circuits Lab., 2625 e. 14th 51-, P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .................................................... A·1nS 
TRM, Inc., 401 Kelly Ave., Grenier Reid, Manchester, NH 03103, 603-627-6000 

••..••.••••••.••.•••.••••.••••••••••.••• _ .••••.••••.•.•••.••••••• A·1845 
§t Adams-Russell, Anzac Div., 80 Cambridge St, Burlington, MA 01803 .•.. 671-273-3333 

t Airtron, Litton Industries; Inc, 200 E. Hanover Ave., Morris Plains; NJ 07950 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 

Alpha Inds., Inc., 20 Sylvan Rd:, Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell St, Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..................................... 617-682-4661 
§t Anaren Microwave, P.O. Box 178,6635 Kirkville Rd., E. Syracuse, NY 13057 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-432-8909 
§t Avantek, Inc., 31'T5 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 
t Eastern Microwave, 40 Ray Ave, Burlington, MA 01803 .........•....... 617-273-4700 
§ Eaton Corp., Electronic Instrument Div., 5340 Alia Rd, Los Angeles, CA 90066 

........................................ : .............................. 213-822-3061 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 

94086 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . . . .. .. 408-730-6410 
Eaton Corp., Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 94086 

...............................................................•....... 408-773-3700 
t FEI Microwave, Inc., Frequency Electronics, Inc., 825 Stewart Or, Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . 408-732-0880 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. call Local SIs. Off. 
Hughes Aircraft Co, Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

........................ :.............................................. 714-752-3800 
KDI Electronics; Inc., Engelmann & Pyrofllm Divisions; 60 S. Jefferson Rd, Whippany, NJ 

07981 •............................................................... 201-887-8100 
Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 

t LNR Cornmunications; Inc., 180 Marcus Blvd., Hauppauge. NY 11786 ... 516-273-7111 
tLorch Electronics; Sub. of Vernitron Corp, 105 Cedar La, Englewood, NJ 07831 

· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. . . . .. . . . . . . . . . . • 201-569-8282 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t MIA COM Ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4Sl<, England 
.................. ; .............................. , ..•........•..•..... 44(582)471200 

MI A.coM Microwave Components, Inc., South Avenue, Burlington, MA 01803 
· .. . .. .. . . ... . . .. . . . . . . . . . . . .. .. . .. . . . .. .... . . .. .. . . .. .. . .•. .. ..•••. . .. 617-272-3000 

tMagnum Microwave Corp., 4575 Cushing Pkwy, Fremon~ CA 94538 ... 415-657-9898 
tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 

§-Product sold through distributorst-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Merrimac Industries, 41 Fairfield Pl, West caldwell, NJ 07006 .•........ 201-575-1300 
t Microlab/FXR. 10 Microlab Ad. Uvingston. NJ 07039 ........ ,. . . . . . . . . . 20t -992-7700 
§ Micro-Now Instr. Co, Inc., 8260 N. Elmwood St.. P. O. Box 1488, Skokie, IL 60077 

· . . .. . . . . .. ..•. . .. . .. . . . . . .. . . . ... . . . . . . . . .. . .. . .. . .. . . . . . . . ... .. . . . . .. 312-677-4700 
t Microphase, 587 Connecticut Ave.. Norwalk. CT 06856 ................. 203-865-8000 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick. MA 01760 

· ........................................ , ........................ ,.. .. 617-655-0060 
tMicrowave Systems Inc.. 6075 E Molloy Ad. Syracuse, NY 13211-2100 

................. ............................................. 315-437-9951 
t M~ec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9A 3X3 

· . . . . . . . . . . . . . . . .. .................................................... 514-694-6866 
tMfTEQ Inc.. 100 Davids Drive, Hauppauge, NY 11788 ................... 515-435-7400 
t Narda Microwave Corp, Subsidiary of Loral Corp, 435 Moreland Ad.. Hauppauge, NY 

11788 ...............................•................................ 515-231-1700 
tNorsallndustries, 85 0 Holfman Lane S, Central Islip, NY 11722 ....... 515-234-1200 

Olektron Corp, Signal Technology Corp, 61 Sutton Aoad, Webster, MA 01570 
· .•...................................•................................ 617-943-7440 

§ Penstock Engineering Labs, Penstock, Inc.. 520 Mercury Dr, Sunnyvale, CA 94085-4018 
....................................................................... 408-730-0300 

t Premier Microwave, 35 New Broad St.. Port Chester, NY 10573 ......... 914-939-8900 
t AHG Electronics Laboratory, Inc, Adams Russell, 161 E Industry Ct.. Deer Park, NY 

11729 ................................................................ 515-242-1100 
tSage Laboratories, Inc.. 11 Huron Dr, Natick. MA 01760 ................ 617-653-0844 
t Sanders Associates, Inc, Microwave, 955 Perimeter Ad. Manchester, NH 03108 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-6000 Ext 4299 
§tSystron-Donner Microwave Div, 14844 Oxnard St.. Van NuyS CA 91409 

...................................................................... 818-785-1760 
t T achonics Corporation. Grumman Corp.. 107 Morgan Ln, Plainsboro, NJ 08536 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-275-2550 
Tektronix. Inc, P.O. Box 500, 76/260, Beaverton,OA 97077 ............ 800-835-9433 

§tTelephonics Corporation/PAD Instruments. 770 Park Avenue, Huntington, NY 11743 
................................................................. 515-549-6415/6102 

Tele-Tech Corporation. P.O. Box 790, Bozeman, MT 59715 ............. 405-585-0291 
Varian Associates. Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...................... 415-493-4000 
t Vectronics Microwave Corp., 113 Uncaln Blvd, Middlesex. NJ 08846 ... 201-355-2377 
§Waveline, Box 718, W. caldwell, NJ 07006 .............................. 201-225-9100 

Mixers, RF-3450 
t Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487,305-994-1774 

•.••••.•..•••••.•••.••••••••••••••••••••.•••••••••••••••••••••••• A-1768 
t Mini·Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235~OO3, 

718·934-4500 .•.•••••••••.••••••••••••••.•••••••••••••••.•••••••• A-1775 
§t Adarns-Aussell, Anzac Div, 80 Cambridge St.. Burlington, MA 01803 .... 671-273-3333 

Alpha inds.,lnc.. 20 Sylvan Rd.. Wobum, MA 01801 .........•........... 617-935-5150 
Alpha Inds.. Inc. - TAG Millimeter Comp, 651 Lowell St.. Methuen. MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-682-4661 
§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Ad.. E Syracuse, NY 13057 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 315-432-8909 
§t Avantek.lnc, 3175 Bowers Ave, Santa Clara. CA 95054 ................ 408-727-0700 

§ Eaton Corp, Electronic Instrument Div, 5340 Alia Ad.. Los Angeles, CA 90066 
· ...................................................... " ............. 213-822-3061 

t Eaton Corporation. Microwave Products Division, 785 Palomar Ave.. Sunnyvale, CA 
94086 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .. 408-730-6410 

t FEI Microwave, Inc, Frequency Electronics, Inc.. 825 Stewart Dr, Sunnyvale, CA 94066 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Call Local SIs. Off. 

Hughes Aircraft Co, Microelctrns. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 

KDI Electronics, Inc., Engelmann & Pyrofilm Divisions. 60 S. Jellerson Ad.. Whippany, NJ 
07981 ............•................................................... 201-887-8100 

t Lorch Electronics, Sub. of Vem~ron Corp.. 105 Cedar La.. Englewood. NJ 07631 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-569-8282 

MACOM,Inc.. 43 Second Ave.. Bldg. 8, Burlington. MA 01803 ........... 617-272-3000 
t Magnum Microwave Corp. 4575 Cushing Pkwy., Frernon~ CA 94538 ... 415-657·9898 
tMerrimac Industries, 41 Fairfield PI. West CaldWell, NJ 07006 .......... 201-575-1300 
t Microphase, 587 Connecticut Ave.. Norwalk. CT 06856 ................. 203-885-8000 
§ Microwave Development Laboratories, 10 Michigan Dr. Natick. MA 01760 

. .. . .. . . . . . . . . . ... . . . . . . . . . .. . .. . . . .. .. . .. . .. .. . . . . . . .. .. 617-655-0060 
Microwave Systems Inc, 6075 E Molloy Ad.. Syracuse, NY 13211-2100 

............................................................•......•... 315-437-9951 
t MfTEQ Inc, 100 Davids Drive, Hauppauge. NY 11788 .....• , . . . . . . . . . . . . 515-435-7400 

Olektron Corp. Signal Technology Corp.. 61 Sutton Aoad, Webster, MA 01570 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-943-7440 

REPCO, 2421 N. Orange Blossom Trail, Box 7065, Orlando, FL 32854 .. 305-843-8464 
t AHG Electronics Laboratory, Inc, Adams Aussell,161 E Industry Ct.. Deer Park, rl/y 

11729 ................................................................ 515-242-1100 
Summ~ Engineering Corp.. Box 938, Bozeman, MT 59715 .............. 405-587-4511 

§t Systron-Donner Microwave Div. 14844 Oxnard St.. Van NuyS CA 91409 
..................................•..•................................. 818-786-1760 

tTachonics Corporation, Grumman Corp. 107 Morgan Ln. Plainsboro, NJ 08536 
............................. , ... , ..................................... 609-275-2550 

Tektronix. Inc.. P.O. Box 500, 76/260, Beaverton, OA 97077 ............ 800-835-9433 
Telephonics Corporation/PAD Instruments. 770 Park Avenue, Huntington, NY 11743 

................................................................. 515-549-6415/6102 
Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ...........•. 405-585-0291 
Weinschel Engineering. One Weinschel La. Gaithersburg. MD 20877 .... 301-948-3434; 

800-838-2048 
Westem Muttiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 

Modems - See Modulator/Demodulators, Data (Vol. D) 

Modems, Broadband RF-1900 - See Vol. D. 
Modems, CATV-1900 - See Vol. D 

Modules, Amplifier-3130 

Modems, Communications, Eliminator/Line Oriver-1900 
- See Vol. D 

Modems, Communications, Line Receivers-1900 - See 
Vol. D 

Modems, Communications, Long Haul-1900 - See 
Vol. D 

Modems, Communications, Short Haul (Limited 
Oistance)-1900 - See Vol. D . 

Modems, Wireless-1900 - See Vol. D 

Modular Telephone Cords - See Cable, Telephone 
(Vol. D) 

Modulation Transfer Analyzers - See Analyzers, Transfer 
Function (Vol. D) 

Modulator/Demodulators, Oata-2000 - See Vol. D 

Modulator/Demodulators, Laser-3700 - See Vol. B 

Modulators, AM-1900 - See Vol. D 

Modulators, FM-1900 - See Vol. D 

Modulators, Light-3700 - See Vol. B 

Modulators, Magnetic-2200 - See Vol. D 

Modulators, Microwave-3400 - See Vol. D 

Modulators, Phase-1900 - See Vol. D 

Modulators, Pulse-3400 - See Vol. D 

Modulators, RF-1900 - See Vol. D 

Modulators, Satellite Antennas-1900 - See Vol. D 

Modulators, Video-2200 - See Vol. D 

Modules, Amplifier-Also See Amplifiers, Specific Types-
3130 

t Analog Modules, Inc., 126 Baywood Avenue, Lo~gwood, FL 32750, 
305·339-4356/4355............................................... Do1006 

Instrumenlsfor Industry,lnc., 731 Union Parkway, Ronkonkoma, NY 11779, 
515-467-11400 ••••.••••••..•••••••••••••.••.•••••••••••••••••.•••• Do1012 

Mini-Gircuils Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 
718·934-4500 ••••.••••••.••••.•••••••••••••••••••.••••••••.•.•••. A-1775 

t Advanced Analog. Intech, 2270 Martin Ave. Santa Clara. CA 95050 .~... 408-988-4930 
t Alpha Inds.. Inc., Microelectronic Div. 2800 Crystal Drive, Hatfield. PA 19440 

............................ _ .... _ ........... _ ......... _._ .. ___ ._ 215-822-1311 
t Alpha Inds., Inc., Microwave Comp. Div. 90 Glenn St.. Lawrence, MA 01843 

...................... ................................................ 617-681-8520 
t American Microwave Technology, Inc. 1127 S. Placentia Ave, Fullerton, CA 92831 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-68D-4936 
Amperex Electronic Company, A Div. of North American Philips Corporation. Providence 

Pike, Slatersville, AI 02876 ........................................... 401-762-3800 
Ampmier Aesearch, 160 School House Ad.. Souderton. PA 18964-9990 

............. . ............................ 215-723-8181 
t Analog Devices, Inc., One Technology Way, P.O. Box 9106, Norwood. MA 02062-9106 

....................................................................... 617·329-4700 
Analogic Corp., Data Conversion Prods. Grp, Audubon Ad.. Wakefield. MA 01880 

....................................................................... 617-245-0300 
§t Avantek.lnc., 3175 Bowers Ave.. Santa Clara. CA 95054 ................ 408-727"()7oo 

Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .................. 602-745-1111 
Canberra Ind. One State St.. Meriden, CT 06450 ........................ 203-236-2351 

tCELCO, 70 Constantine Dr. Mahwah, NJ 07430 ........................ 201-327-1123 
Compact Power Company, 17282 Orange Drive, Yorba Unda. CA 92686 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 714-996-5826 
t Datel, Inc., 11 Cabot Blvd.. Mansfield, MA 02048 .... :................... 617-339-3000 

DEV AA, Inc. P.O. Box 589, Bridgeport. CT 06601 ....................... 203-368-6751 
t FEI Microwave, Inc., Frequency Electronics, Inc, 825 Stewart Dr. Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 
Infodex. Inc. 10 Venus Dr. Wolca~ CT 06716 .......................... 203-757-9291 
Information Control Corp. Abacus Div. Dept EM7, 9610 Ballanca Ave. Los Angeles, CA 

90045 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-641-8520 
t Inland Motor, Kollmorgen Corp.. 501 First St.. Aadford, VA 24141 ........ 703-839-9045 
t International Sensor Systems. Inc. Aurora Industrial PI<., Box 345, Aurora. NE 68818 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 402-694-6111 
MEAET,lnc., 1815 24th St.. Santa Monica. CA 90404-4998 ............. 213-828-7496 
Modular Audio Products. Modular Devices, Inc.. 50 Orville Dr. Bohemia. NY 11716 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 515-567-9620 
t Modular Devices, Brookhaven A & 0 Plaza. 1 Aoned Ad.. Shirley, NY 11967 

· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 515-345-3100 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th ~ Phoenix. AZ 

85018-8806 .......•...........................•...................... 602-244-6900 
§MVP Elctrns., P. O. Box 5534, Orange, CA 92613-5534 ................. 714-788-8734 
§ NTE Electronics. Inc.. 44 Farrand Sl. Bloomfield, NJ 07003 ............. 201-748-5089 
§Pulse Instruments Co., 1234 Francisco, Tomance, CA 90502 ............ 213-515-5330 

Skan-A-Matic. Electro Corporation, Aoute 5 W~ Elbridge. NY 13060 .. 315-689-3961 
§Tennelec, 601 Oak Aidge Tpke.. Oak Aidge, TN 37830 .................. 615-483-8405 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



MOdules, Amplifier-3130 (COnt'd) 
Texmate, Inc., 34!l s. Cedros Ave., P.O. Box 2000, Sa.lana Beach, CA 92075 

....................................................................... 619-481-71n 
t"ffiAK Microwave Corp.. 4726 EIsenhower Blvd., Dept E-8, Tampa, FL 33634 

....................................................................... 813-884-1411 
tTransmagnetics, 210 Adams Blvd., FarmIngdale, NY 11"735 ............ .516-293-3100 

TAW, RF DevK:es'Div, 14520 AvIation Blvd., Lawndale, CA 90260 ...... 213-536-0688 
Tustin EIec1ronIcs Co, 1580 N. Kellogg Drive, AnaheIm, CA.92807 ...... 714-7n-58oo 
VaI"!dyne EngIneering CorporatIon, 8626 Wnbur Ave., Northridge, CA 91324 

...........•...................•....................................... 818-886-2057 

Modules, Analog Multiplier-3130 
tTransmagnetics, 210 Adams Blvd., Farmingdale, NY 11735, 516-293-3100 

••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••• 001184 
Advanced Analog, Intech, 2270 MartIn Ave, Santa Clara, CA. 95050 ..... 408-988-4930 

t Analog Dev"!ces.lnc., One Technology Way, P.O. Box. 9106, Norwood, MA 02062-9106 
............................•..............•......•................... , 617-329-4700 

AnalogIc Corp, Data Convers"!on Prods. Grp, Audubon Rd., Waketield, MA 01880 
....................................................................... 617-246-0300 

Burr-Brown Corp., P.O. Box 11400, Tucson, liz. 85734 .................. 602-746-1111 
§ DEVAR, Inc., P.O. Box 589, BrIdgeport, CT 06601 .........•............. 203-368-6751 

§t General Magnetics, 211 Grove St, Bloomfield, NJ 07003 ... ;........... 201-743-2700 
Hughes AIrcraft eo.. MIcroelctms. Sys. Div, 2601 Campus Dr, IrvIne, CA 92715 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . • . . . . . . . . . 714-752-3800 
t Natel EngIneering eo.. Inc., 4550 Runway St. SImI Valley, CA 93063 .... 805-581-3950 

Modules, Analog-to-Digital Conversion-3130 
t Datel, Inc., 11 Cebot Blvd., Mansfield, MA 02048, 617-339-3000 ••••••••• [)O1153 
t ILC Data Device Corp., 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 

.................................................................. [)O1165 
t International Sanser Systems, Inc., Aurora Industrial PI<., Box 345, Aurora, NE 

68818,402-694-6111 ........................................ A·1742-1743 
§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakefield, Carpenteravllle, IL 

60110,312-426-5900 ............................................. [)O1137 
t Transmagnetlcs, 210 Adams Blvd., Farmingdale, NY 11735, 516-293-3100 

................................................................. [)O1184 
ADAC Corp, 70 Tower Office Pk, Wobum, MA 01801 ................... 617-935-6668 

t Addacon, Inc., 3702-C Alliance Dr, Greensboro, NC 27407 .............. 919-852-6200 
t AdVanced Analog, Intech, 2270 MartIn Ave, Santa Clara, CA 95050 ..... 408-988-4930 
t Analog DevIces, Inc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 

... ... .. . .. . . . ... . . .. . . . . . . .. . ... . ... . .. . .. .. . .. ... .. . .. . .. . .. . . . .. .. .. 617-329-4700 
Analogic Corp, Data ConversIon Prods. Grp, Audubon Rd., Wakefield, MA 01880 

· . . ... .. . .. . . . . .. . . .. . .. . .. . . ... . .. .. . .. . .. .. . . . . . . . . . .. ... . . .. . .. . .. .. 617-246-0300 
ApplIed MIcro Technlg., A Burr Brown Co, 3669 E. 44th Street Tucson, liz. 85713 

.. . .. . .. . .. . . . .. .. . .. . . . . . . .. . . .. .. .. . .. . .. .. . .. .. . .. . . . . . . . .. . . .. . .. .. 602-622-8605 
t Beckman Industrial Corp, SubskHary 01 Emerson Electric Co," 4141 Palm Street 

Fullerion, CA 92635 .................................................. 714-447-2700 
Burr-Brown Corp, P.O. Box 11400, Tucson, liz. 65734 .................. 602-746-1111 
Canberra Ind., One State St, Meriden, CT 06450 ........................ 203-238-2351 

tComputer Conversions Corp.. 6 Dunton Ct., E. Northport, NY 11731 ..... 516-261-3300 
§ Data Translation, Inc., 100 Locke Dr, Marlboro, MA 01752 .............. 508-481-3700 

Data World Products, Second N.H. Tpke., Francestown, NH 03043 ...... 603-588-3746 
DGH CorporatIon, P. O. Box 5638, Manchester. NH 03108 .............. 603-622-0452 
DIgital Equip, One Iron Way, Marlborough, MA 01752 

§t Dymec, Inc, 8 Lilwell Ave., WInchester, MA 01890 ....... 617-729-7870;800-225-1151 
Erbtec Engineering. Inc., 2760 29th St. Boulder, CO 80301 .............. 303-447-8750 

§ GKtdings & l.ewis EIec1ronIcs, A UnH 01 AMCA IntematIona~ 666 S. MUitary Rd., P.O. Box 
1656, Fond du Lac, WI 54935 ........................................ 414-921-7100 

t Hughes Aircraft Co, MIcroelctms. Sys. Div, 2601 Campus Dr, IrvIne, CA 92715 
· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 

§ Industrial Computer Des"!gns, Inc., 31264 La Baya Drive, Westlake vmage, CA 91362 
.......................•...............................•............... 818-889-3179 

Information Control Corp, Abacus Div. Dept EM7, 9610 Bellanca Ave, Los Angeles, CA 
90045 . .. . . . . . . .. . . .. . . . . . . .. . . .. . . . .. .. . . . . . . .. . . . . . . . . . .. . .. ... .. ... 213-641-6520 

§t Integrated DevIce Technology, Inc., 3236 Scott Blvd., Santa Clara, CA 95054-3090 
....................................................................... 408-727-6116 

t Interface EngineerIng Inc, 275/300 Centre St., Unit 7, Holbrook, MA 02343 
.. . .. ... .. . . . . . . .. . .. . . . . . .. . . . . .. .. ... .. . .. . .. . . ... . . . .. . .. . . . . .. . . ... 617-986-2600 

Kinetic Systems. 11 Maryknoll Dr, Lockport, IL 60441 ................... 815-838-0005 
LeCroy Corp, 700 S. Main St, Spring V~, NY 10977 . . . . . . . . • . . . . . . . . . .. 914-425-2000 
MERET, Inc., 1815 24th St, Santa Monica, CA 90404-4998 ............. 213-828-7496 
Metra Byte Corp., 440 Myles Standish Blvd., Taunton, MA 02780 ........ 617-680-3000 

, MK:ro Industries, 691 Greenscrest Drive, Westerville, OH 43081 ...... ':.. 614-895-0404 
, t Micro Networks, UnHrode Corporation, 324 Clark St, Worcester, MA 01606 

....................................................................... 617-852-5400 
t Natel EngIneering Co, Inc., 4550 Runway St, SImI Valley, CA 93063 .... 805-581-3950 
§ National Instruments, 12109 Technology Blvd., Austin, TX 78727-6204 ................ . 

512-250-9119 
Northern PrecIsIon Labs., 11 Madison Ad., FairfIeld, NJ 07006 .......... 201-227-4800 

§Opto 22, 15461 Springdale St, HunUngton Bch., CA 92649 .............. 714-891-5861 
§tPhoenIx Data, Inc., 3364 W. Osbom Rd., PhoenIx, liz. 85017 ... , ........ 602-278-8528 

Prelerred ElectronIcs, Inc, Main Une Dr, P.O. Box 246, Westfield, MA 01086 
•....................................................................•. 413-568-2301 

Preston Scient"!fIC, 805 E. Cerritos Ave, Anaheim, CA 92805............. 714-776-6400 
§ RCA SaUd State DIv, MIcro Processors/Memories/Peripherals, Route 202, Somerville, 

NJ 08876 ........................................... ~ . . . . .. . . . . .. .... 201-685-6000 
Sansoray, 44106 Old Warm Springs Blvd., Fremont CA 9453B .......... 415-657-7290 
Serial Lab Prods., Inc., 162 Cook Lane, P.O. Box 766, Mariboro, MA 01752 

...................................... : ................................ 617-481-1664 
Taurus Computer Products, DY-4 Systems Inc., 110-1140 Morrison Dr, OIIawa, Ont, 

CANADA K2H SS9 ....................................... ,.,......... 613-586-3910 
tTeledyne MIcroelectronics, 12964 Panama St, Los Angeles, CA 90066 

........................................................ 213-822-8229;213-870-9831 
§Tennelec,601 Oak RIdge Tpke., Oak Ridge, TN 37830 .................. 615-483-8405 

Texmate, Inc, 348 S. Cedros Ave, P.O. Box 2000, Salana Beach, CA 92075 
........................................................................ 619-481-7177 

Tustin ElectronIcs Co, 1580 N. Kellogg Drive, Anaheim. CA 92607 ....•. 714-777-5800 

§ Veeder-Root 70 Sargeant St., Hartford, CT 06102 ......•............... 203-527-7201 
XycOm, 750 N. Maple Rd., Saline, M148176 ............................. 313-429-4971 

Modules, CAMAC-2900 - See Vol. D 

Modules, Control & Switching-2200 -See Vol. D 

Modules, Data Acquisition"2325 - See Vol. D 

Modules, Data Retention-2325 - See Vol. D 

Modules, DIN Interface-2100 - See Vol. C 

Modules, Delay Line-2350 
§t Andersen Laboratories, 1280 Blue Hills Ave., BlOOmfield, CT 06002, .203-242~761 

................................................................. A·1497 
§t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201cn3-2299 

............................................................ A·1541·1542 
Rhombus Industrtes, 15801 Chemical Ln., Huntington Bch., CA 92649-1595, 

714-898-0960 ............................................... A.1613-161S 
t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

•.•.•••••.••••••.•••••••••• A.1620-1621,1623-1624,1627-1628, B.1022-1025 
Valor ElectroniCS, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 

619-458-1471 .................................................... A·1630 
t Anders, Inc., 77 Wolcott Rd.,SImsbury, CT 06070·....................... 203-658-7666 
t AutomatIc Coil Corp., Sub. Des"!gnalronIcs, Inc., 3545 N.W. 71st St. Dept E, Miami, FL 

33147 ................................................................ 305-696-6660 
DatalronIcs, Ltd.. P. O. Box 2839, Blue Jay, CA 92317 ............ : ...... 714-336-3561 
Teledyne MIcrowave, 1290 Terra Bella Ave., Mountain VIew, CA 94043 ................ . 

415-968-2211 
§Toko America, Inc, 1250 Feehanvme Dr, MI. Prospect,,1L 60056 ........ 312-297-0070 

Modules, Digital-to-Analog Conversionr 3130 
t Computer Conversions Corp., 6 Dunton Ct., E; Northport, NY 11731, 516-261-3300 

................................................................. 001144 
t Datel, Inc., 11 Cabot Blvd., Mansfield, MA 02048,617-339-3000 •.••••••• [)O1153 
t ILC Data Device Corp., 105 WUbur PI., Bohemia, NY 11716, 516-567-5600 

................................................................. [)O1165 
t Interface Engineering Inc., 275/300 Centre St., Unit 7, Holbrook, MA 02343, 

617-986-2600 .................................................... [)O1170 
ADAC Corp, 70 Tower Office Pk., Woburn, MA 01801 ................... 617-935-6668 

t Addacon, Inc., 3702-C Amance Dr, Greensboro, NC 27407 .............. 919-852-6200 
t AdVanced Analog, Intech, 2270 Martin Ave, Santa Clara, CA 95050 ..... 408-988-4930 
tAnalog DevIces,lnc., One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 

.. . . . . . . . . . . . . . .. . .. .. .. . .. .... . . . .. . . . .. .. . . . . .. .. .. .. . . ... . .. . .. . .. .. 617-329-4700 
AnalogIc Corp, Data Conversion Prods. Grp, Audubon Rd., Waketield, MA 01880 

. . . . . . . .. .. . . . . .. . . .. . .. . .. . . . . . . . . •. . . . . . .. . . . .. . . .. . .. . .. . .. ..•.. . ... 617-246-0300 
Anasco Corporation, 42A Cherry Hm Dr., Commerce Ctr. Bldg., Danvers, MA 01923 

........................................................ 617-777-6688;800-826-2726 
Applied Micro Technlg., A Burr Brown Co., 3669 E. 44th Street Tucson, liz. 85713 

. . . . .. . . . .. . .. . . .. . .. . .. . . . . . . . . . . . .. . . . . .. . . .. . . . . . . . .. . .. . . . . . .. . . . .. 602-622-8605 
t Beckman Industrial Corp., Subsidiary 01 E"",rson Electric eo.. 4141 Palm Street 

Fullerton, CA 92635 ................ , ................................. 714-447-2700 
Burr-Brown Corp., P.O. Box 11400, Tucson, liz. 85734 .................. 602-746-1111 
C-Tek Inc., 4 Railroad Ave., Wakefield, MAOl880 ....................... 617-246-1720 

§Data Translation, inc, 100 Locke Dr, Marlboro MA 01752 .............. 508-481-3700 
DIgHal EquIp, One Iron Way, Marlborough, MA 01752 

§tDymec, Inc., 8 Lowell Ave, Winchester,MA 01890 ....... 617-729-7870;800-225-1151 
t Hughes Aircraft Co., MIcroelctrns. Sys. Div., 2601 Campus Dr, Irvine, CA 92715 

....................................................•..•...... 714-752-3800 
§Industrial Computer DesIgns, Inc., 31264 La Baya DOVe, Westlake vmage, CA 91362 

................... , . . . . . .. . . . . . .. . .. . .•... . . . . .. . . .. . .. . .•. .. ... .. . ... 818-889-3179 
Information Control Corp, Abacus DIv. Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 

90045 ................................................................ 213-641-6520 
§t Integrated DevIce Technology, Inc, 3236 Scott Blvd., Santa Clara, CA 95054-3090 

........................................................................ 408-727-6116 
KinetIc Systems. 11 Maryknoll Dr, Lockport, IL 60441 ................... 815-838-0005 
MERET, Inc, 1815 24th St, Santa Monica. CA 90404-4998 ............. 213-828-7496 
Metra Byte Corp, 440 Myles Standish Blvd., Taunton, MA 02780 ......•. 617-880-3000 

t MIcro Networks, UnItroce Corporation, 324 Clark St. Worcester, MA 01606 
.......................................•..•..•...............•... : ..... 617-852-5400 

t Natel EngIneering Co, Inc, 4550 Runway St. SI",., Valley, CA 93063 .... 805-581-3950 
§ National Instruments, 12109 Technology Blvd, Austin, TX 78727-6204 ................ . 

. 512-25(}O9119 
Northem Precision Labs, 11 Madison Rd., Fairfield, NJ 07006 .......... 201-227-4800 

§Opto 22, 15461 SprIngeale St., HuntIngton Bch, CA 92649 .............. 714-891-5861 
§tPhoenix Data, Inc, 3384 W. Osbom Rd.,.PhoenIx, liz. 85017 .........•.. 602-278-8528 

Pref'",ed ElectronIcs, Inc., Main Line Dr, P.O. Box 246, Westfield, MA 01086 
....................•.....................•.........................•.. 413-568-2301 

Preston ScIenUlic, 805 E. Cerritos Ave, Anaheim, CA 92805 ............. · 714-n6-64oo 
§ PrImeLine, Sallec Corporation, P. O. Box 670, San Fernando, CA 91341-0670 

.. . .•.. . . . . . . . . . . . . . . . . . . . . . . .. . .•. . . . .•. . . . .•.. . . . .•... . . .. . .. . .. . . . .. 818-365-0101 
§ RCA SaUd State DIv., Micro Processors/Memories/Peripherals, Route 202, SamervUIe, 

NJ 08876 ............................................................ 201-685-6000 
R C. EIec1ronIcs Inc., 5386 Homster Ave., Ste. 0, Santa Barbara, CA 93111 

.. . . . . . . .. . .. . . . .. .. . .. .. . . . . . .. .. .. .. .. .. .. . . . . .. .. • . . .. . . .. . .. .. .. . .. 805-964-6708 
SerIal Lab Prods., Inc., 162 Cook Lane, P.O. Box 768, Marlboro,MA 01752 

....................................................................... 617-481-1684 
t Transmagnetics, 210 Adams Blvd, FarmIngdale, NY 11735 ............. 516-293-3100 

Tustin EIec1ronIcs eo.. 1580 N. Kellogg Drive, Anaheim, CA 92807 ...... 714-n7-5800 
Xyriom, 750 N. Maple Rd., Saline, MI48176 ............................. 313-429-4971 

Modules, Display - See Display Modules (Vol. 8) 

Modules, Encoding/Decoding-3130 
§t Andersen Laboratories, 1280 Blue Hills Ave •• Bloomfield, CT 06002, 203-242~761 

••••••••••••••••••••••.••••••.••••••••••••••••••••••••••.•••••••• Aol497 

§-Proouct sold through distributors t-Product meets MIL specs EEM 1988 



tCompuler Conversions Corp., 6 Dunton ct, E. Northport, NY 11731, 516-261-3300 
................................................................. 001144 

t Control Sciences, Inc., 9509 Vassar Ave., Chatsworth, CA 91311,818-709-5510 
....................................................... D·1148-1149,1151 

Dio-Rey, Div. of Info-Ute, 422 Cliff St., Fairview, NJ 07022, 201-941-4455 
............ :............................................... B·1061-1062 

Disc Instruments, Honeywell, 102 E. Baker St., Coata Mesa, CA 92626, 
714-433-0343 ............................................... B.1885-1887 

t Interlace Engineering Inc., 275/300 Centre St., Unit 7, Holbrook, MA 02343, 
617-986-2600 .................................................... D.1170 

t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 .••••••. B·1030 
§ Xico, Inc., 9737 Eton Ave., Chatsworth, CA 91311,818-709-4403 •..•.•• 001109 

Analog Devices,lnc .• One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106 
...... , ............................... ,............ 617-329-4700 

t Anders, Inc., 77 Wolcotl Rd, Simsbury, CT 06070 .......... ,............ 203-658-7666 
tAydin Vector Div .• Aydin Corp, Box 328, Newtown. PA 18940-0328 ..... 215-968-4271 

Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .............. ,... 602-746-1111 
Datel. Inc .• 11 Cabot Blvd, Mans/ield, MA 02048 .............. ,......... 617-339-3000 

§ Giddings & Lewis ElectroniCS. A Unit 0/ AMCA International, 666 S. Mil~ary Rd, P.O. Box 
1658. Fond du Lac, WI 54935 ... ' .................................... 414-921-7100 

t ILC Data Device Corp., 105 Wilbur PI.. Bohemia, NY 11716 .,........... 516-567-5600 
In/ormation Control Corp, Abacus Div. Dept EM7, 9610 Bellanca Ave., Los Angeles. CA 

90045 .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. ... .. .......... , 213-641-8520 
§Interswitch. Wrn. J. Purdy Co., 770 Airport Blvd, Burlingame, CA 94010 .. 415-347-8217 

§t NES, Inc. (Nationwide Electronic Systems), 3003 Wakelield, Carpentersville, IL 60110 
...................................... 312-426-5900 

Richard-Lee Co .• Box 724, New Providence. NJ 07974 .................. 201-276-0710 

Modules, Filter-3130 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

....... '.................................................... A·1497,1636 
A. P. Circuit, 256 Lincoln Ave., Brooklyn, NY 11208, 212-737-1348 ••••.. A.1637 

§ Corcom, Inc., 1600 Winchester Rd., Ubertyville, IL 60048,312-680-7400 
.............. _..................................... A·1640-1641, C·1313 

DeRa Products Corporation, 3823 Spinnaker Ct., Fremont, CA 94538, 
415-770-0660 ............................................... A.1644-1645 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 
............................................................ A·1558,1653 

t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 
68818,402-694-6111 ............................................. A·1743 

Marway Prods. Inc., 311 N. Clara St., Santa Ana, CA 92703, 714-973-1800 
................................................................. 002132 

McCoy Electronics Co., A Sub. of oak Industries, 100 Watts St., P.O. Box B, Mt. 
Holly Springs, PA 17065, 717-486-3411 ............................. A·1411 

Schaffner EMC, Inc., Components Division, 825 Lehigh Avanue, Union, NJ 07083, 
201-851-0644;800-367-5566 ....................................... A·1691 

t Anders, Inc .• 77 Wolcotl Rd, Simsbury, CT 06070 ....................... 203-658-7666 
Aptek Technologies, Inc., Aptek Microsystems, 700 N. W. 12th Ave, Deerfield Beach, FL 

33442 ............. , ............... , .................... , ..... ,.... 305-421-6450 
t Aydin Vector Div .• Aydin Corp, Box 328, Newtown, PA 18940-0328 .. ". 215-968-4271 
t Boonton Electronics Corp .• 791 Route 10. Randolph, NJ 07869 ........ 201-584-1077 

Burr-Brown Corp, P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
Cambridge Finer Corp, P.O. Box 4906, Syracuse. NY 13221-4906 ...... 315-457-1000 

tCircuit Technology Inc., 160 Smnh SL Farmingdale, NY 11735 .......... 516-293-8686 
ELMA Electronic Inc" 41440 Christy Street Frernon~ CA 94538 ......... 415-656-3400 
Engineered Components Co, P. O. Box 8121, San Luis Obispo. CA 93403-8121 

.. , ......................... , ............ , ........ , . . . . .. . .. 805-544-3800 
Hopkins Engrg., 12900 Foothill Blvd, San Fernando, CA 91342 ......... 818-361-8691 

t Mel Tee, Div. Epsco, Inc, 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
§ Power Dynamics Inc, 59 Lakeside Ave, P.O. Box 539. West Orange. NJ 07052 

............. ".,................................................ 201-736-5722 
Teledyne Microwave, 1290 Terra Bella Ave, Mountain View. CA 94043 ... ,'., ......... . 

415-968-2211 
§Toko America, Inc, 1250 Feehanville Dr, Ml Prospect..IL 60056 312-297-0070 

Vistar Corp, 13740 McCormick Dr, Tampa, FL 33626, .... , .... , ........ 813-855-6611 

Modules, 1/0 Relay-3130 
Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

•. ............................................................... B·1381 
§Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-865-3536 ............................................... B.1396-1399 
Dixson, Inc., Box 1449, Grand Junction, CO 81502,303-242-8863 (ext 223) 

................................................................. D-1367 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

................................................................. B·1409 
§ Elec-Trol, Inc., 26477 N. Golden Valley Rd., Saugus, CA 91350, 805-252-8330 

................................................................. 8·1415 
FL Jennings, FL Inds., 970 Mclaughlin Ave., San Jose, CA 95122-2696, 

408-292-4025 .................................................... B-1423 
Flotek Corporation, 1300 E. Floriza St., Ste. 101, Tucson, AZ 85714, 602-294-9222 

............................................................ 001370-1371 
§ Gordos Corporation, A Flint Industries Company, 1000 N. Second St., P.O. Box 

824, Rogers, AR 72757, 501-636-5000 •••••••••• . • • • • . • . • • • • . •. B-1460-1461 
§ Grayhillinc., 561 Hiligrove Ave., La Grange, IL ,60525,312-354-1040 •••. B·1465 

International Rectifier Corp., Semiconductor Dlv., 233 Kansas St., EI Segundo, CA 
90245,213-772-2000 ............................................. B·1501 

§ Opto 22, 15461 Springdale St., Huntington Bch., CA 92649,714-891-5861 
................................................................. B-1556 

§ Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr., Princeton, IN 
47671-0001,812-386-1000 ••••••••••••••••••.•.••••..••• B.1559,1572-1573 

§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, • 
213-634-9390 ............................................... B.1586-1588 

§ T-Ber Incorporated, Data Switch Corporation, 1 Enterprise Dr., SheRon, CT 06484, 
203-926-1801 .................................................... B.1804 

Teledyne Relays, Teledyne, Inc., 12525 Daphne Ave., Hawthorne, CA 90250, 
213-777-0077 .............................................. ;..... B-1608 

§ WECO Electrical Connectors, Inc., 16805 Hymus Blvd., Kirkland, Quebec, 
CANADA H9H 3U, 514-694-9136 .••••••••••.•.•..•••.•.•••.•.•••.• C·1600 

ADAC Corp., 70 Tower Office Pk, Wobum, MA 01801 ................... 617-935-6668 
Applied Micro Technlg, A Burr Brown Co, 3669 E 44th Street Tucson, AZ 85713 

.... , .............................. , ..................... , . .. 602-622-8605 
§ Bloxcom Corporation, A Siemens Company, 1'130 Larltin Dr, Wheeling, IL 60090 

.. .. .. .. .. .. . .. .. .. .. . .. .. . .. .. ... .............. . .................. ,. 312-520-8010 
§ Gunther. W, GmbH. Virnsberger Strasse 51. 0 8500 Numberg 82, WEST GERMANY 

.............................. , ............. .. .............. (0)911/65521 or 65520 
Kinetic Systems, 11 Maryknoll Dr, Lockport, IL 60441 ........ , .......... 815-838-0005 
KMC Systems, Inc .• 140 Greenwood Ave. (Bldg. 3). Midland Pk, NJ 07432 

................ , .............. ,...................................... 201-447-0007 
§tTeledyne Solid State. A Div. 01 Teledyne Relays. 12525 Daphne Ave, Hawthome, CA 

90250 ................ ,............................................... 213-777-0077 
§t Theta'-J Corporation, 8 Corporate PI, 107 Audobon Rd .• Wakefield, MA 01860 

.. , .... .. .. .. .... 617-246-4000 

Modules, Logic-Also See Cards; Circuits; Networks-
3130 

§ Catalyst Research, Mine Safety Appliances Co., 1421 Clarkview Rd., BaRimore, 
MD 21209, 301-296-7000, Ext. 304 ................................. 001442 

§t Data Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 
•.•.•.•. .. . . ..•.•..•.•.•.•.. ..•.•..••..•.••.••••. ..•••.•.••• A·1541-1542 

Elgenco, Inc., Box 460, Hurricane, UT 84737,801-635-4954 •• 001244-1245,1249 
t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 

68818,402-694-6111 ............................................. A·1743 
§ Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., Lamb's Rd., Pitman, NJ 

08071-0901,609-589-7500 ....................................... ; B·1592 
Applied Micro Technlg., A Burr Brown Co, 3669 E 44th Stree~ Tucson, AZ 85713 

.. . .. .. .. .. .. .... ........................ 602-622-8605 
t Assembly Specialists. 914 Main St, Box 965. Acton, MA 01720 ........ . 

Astrosystems, 6 Nevada Dr .• Lake Success, NY 11042 ................. . 
§ Circuit Assembly Corp, 18 Thomas St, Irvine. CA 92718-2703 ....... , .. 

Datel. Inc., 11 Cabot Blvd, Mansfield, MA 02048 ....................... . 
Digital Equip., One Iron Way, Marlborough, MA 01752 

617-263-9100 
516-328-1600 
714-855-7887 
617-339-3000 

Douglas ElectroniCs, 718 Marina Blvd, San Leandro. CA 94577 ......... 415-483-8770 
§ Dymec, Inc., 8 Lowell Ave., Winchester, MA 01890 ....... 617-729-7870;8OQ-225-1151 

Dynage/Controls.lnc .• P,O. Box 95. 551 Third Avenue, Canistota, SO 57012 
.........•............. , .... , ....................... , ............. ,. 605-296-3487 

Engineered Components Co., P. O. Box 8121. San Luis Obispo, CA 93403-8121 
· , ................. , ......... , . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 805-544-3800 

Enterprise Sys. Corp., P.O. Box 698, Dover. NH 03820 .............. ,... 603-742-7363 
Hughes Aircraft Co .• Microelctrns. Sys. Div, 2601 Campus Dr, Irvine. CA 92715 

................ , ............ ,......................................... 714,752-3800 
t ILC Data Device Corp .• 105 Wilbur PI, Bohemia, NY 11716 ............. 516-567-5600 

In/ormation Control. Dept EM7 9610 Bellanca Ave, Los Angeles, CA 90045 
.... , ..... , ............ ,., ... ' ..... , ................................... 213-641-8520 

In/ormation Conlrol Corp .• Abacus Div. Dept EM7. 9610 Bellanca Ave., Los Angeles, CA 
90045 ............. , . .. . .. .. .. .. .. .. .. .. .. .. .. ... .................... 213-641-8520 

§Intersw~ch, Wm. J. Purdy Co., 770 Airport Blvd, Burlingame, CA 94010 .. 415-347-8217 
LeCroy Corp., 700 S. Main St, Spring Vly, NY 10977 ................... 914-425-2000 

tLogic Technology, Inc., 2452 Charleston Rd, MIn. View, CA 94043 ...... 415-967-1007 
Matrix Systems Corp., 5177 N. Douglas Fir Rd, Calabasas, CA 91302 .. 818-992-6776 

tMel Tec, Div. Epsco.lnc" 411 Providence Hwy., Westwood, MA 02090 .. 617-329-1506 
Microlsys, 1011 Grand Central Ave., Glendale, CA 91201-3010 ......... 818-244-4600 
MonolithiC Sys., 84 Inverness Circle E, Englewood, CO 80112 .......... 303-790-7400 
Motorola Semiconductor Prods. Sector. 3102 North 56th Stree~ Phoenix, AZ 

85018-6606 ........ .. .. . .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. ..... 602-244-6900 
§ Narnco Controis, An Acm ... Cleveland Co, 7567 Tyler Blvd, Mentor, OH 44060 

· .................................... , .. , ......... , . . . . . . . . . . . . . . . . . . .. 216-946-9900 
§t NES. Inc. (Nationwide Electronic Systems). 3003 Wakefield, Carpentersville. IL 60110 

· ........... , .......................... , ... , ...................... ' . . .. 312-426-5900 
Penn Airborne Prods., 950 Industrial Hwy, Southampton. PA 18988 .,... 215-355-3400 

t Philips EGG. Amperex Electronics Corp., A North American Philips Co, 100 First Ave., 
Wattham, MA 02254 .................................................. 617-890-6107 

Pre/erred Electronics, Inc., Main Une Dr, P.O. Box 248, Westfield, MA 01086 
· ............. , ......... , ................... , . . . . . .. . . . . . . . . . . . . . . .. ... 413-568-2301 

Rhombus Industries, 15801 Chemical Ln, Huntington Bch, CA 92649-1595 • 
................................................... , . . . . . . . . . . .. 714-898-0960 

Richard-Lee Co, Box 724, New Providence, NJ 07974 .................. 201-276-0710 
Rockwell Int'l, 4311' Jamboree Rd, Newport Beach, CA 92660 . . . . . . . . .. 800-854-8099 
Skan-A-Matic. Electro Corporation, Route 5 Wes~ Elbridge, NY 13060 .. 315-689-3961 
Sunrise ElectroniCs, Inc .• 524 S. Vermont Ave, Glendora, CA 91740 ..... 818-914-1926 

§t Superior Electric. 383 Middle St, Bristol, CT 06010 . . . . . . . . . . . . . .. .. . . . .. 203-582-9561 
§ Tri-Tronics Co, Inc., 6902 Cypress Park Drive. Tampa, FL 33622 ......... 813-866-4000; 

800-237-0946 
Xycom, 750 N. Maple Rd, Saline. MI 48176 ............................. 313-429-4971 

Modules, MIC-3130 
Teledyne Microwave. 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 

Modules, LogiC, Surface Mount-3130 
t Densepac Microsystems. Inc .• 7321 Uncoln Way. Garden Grove, CA 92641-1428 

.................. ',' ........ ,.. . . .. . . . .. . . . . . . . . . . . . . . .. 714-698-0007;8OQ-64-CHIPS 
§ PTS Corporation, Box 272, Bloomington,lN 47401 ...................... 812-824-9331 

Rhombus Industries, 15801 Chemical Ln, Huntington Bch, CA 92649-1595 
· , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-898-0960 

§t Sol~ron Devices, Inc, Semiconductor Group. 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

Modules, NIM-2900 - See Vol. D 

Modules,Osciliator-2300 
§t Andenien laboratOries, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

....................................................... A.1335,1497,1636 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



. Modules, Oscillator-2300 (Cont'd) 
AT&T, 555·Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Cana<ia:1-800-553-2448 •••••••.•••••••••••.••••••••••••••••••••••• A'1341 
t Austron, Inc., P.O:Box 14166, Austin, TX 78761-4766, 512-251-2341 •••• A'1342 

Californi.a Instruments, Amster Electronics Group, 5125 Convoy St., Ste. 201, San 
Diego. CA 92111, 619-279-8620;800-356-2244;1I!lO-821-1634 ••.••••••• 002082 

Connor'Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 
.•.••••.•••••.•.••••••.••••.•••••.••••.••••••••.••••••••• , •••.••• A'1361 

§ Dale Electronics, Inc.', Tempe Dlv., 1155 W. 23rd St., Tempe; AZ 85282, 
602-967-7874 .•••..•.•••.•••••••.•••••••.••••••••.•••••••••. A'1388-1390 

t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 
68818,402-694-8111 •• ;.......................................... A'1742 

McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt. 
Holly Springs, PA 17065, 717-486-3411 ............................. A'1414 

tTl!chtrol Cyclonetics, Inc., 815 Market St., New Cumberland., PA 17070, 
717-774-2746 .•.••••••••.•..••••..••••.•.••••.••••••••.•••••••••• A-1476 

t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 
•••..••••.••••••• .'.......................................... A'1481-1485 

t Z Communications, Inc., 5450 N.W. 33rd Ali'e., Ste. 100, Ft. Lauderdale, FL 33309, 
305-735-1000 •••••••.•••....•.•..•..•.••.•.•.•••••••••••••.• A'1491,1493 

Alpha Inds., Inc .• Microelectronic Div .• 2800 Crystal Drive, Hatfield, PA 19440 
.................. : .................................................... 215-822-1311 

Analytic Instruments Corporation. P.O. Box 542845. Dallas, TX 75354 ... 214-357-3882 
t Automatic Coil Corp., SUb. Designatronics, Inc., 3545 N.W. 71 st St. Dept E. Miami. FL 

33147 .. .. .. .. . . .. .. .. .. . .. . .. .. . .. .. .. .. . .. . .. .. .. .. .. .. . ... 305-696-6660 
§t Avantek, Inc .• 3175 Bowers Ave.. Santa Clara, CA 95054 ................ 408-727-0700 

t Aydin Vector Div .• Aydin Corp.. Box 328. Newtown. PA 1894()'0328 ..... 215-968-4271 
Burr-B~own Corp., P.O. Box 11400, Tucson. AZ 85734 .................. 602-746-1111 

tComputer Conversions Corp, 6 Dunton Ct. E Northport. NY 11731 ...... 516-261-3300 
Engineered Components Co, P. O. Box 8121. San Luis Obispo. CA 93403-8121 

. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-544-3800 
tGeneral Magnetics, 211 GroveSt, Bloomfield, NJ 07003 ............... 201-743-2700 
tGorman-Redlich MIg. Co .• 257 W. Union Sl. Athens, OH 45701 ......... 614-593-3150 

Information Control Corp., Abacus Div. Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 
90045 . . . . . . . .. . . .. . . . . . . . . . .. . . . . . .. . . . .. . . . . . . . .. . . . . . . . . . . . . . . .. . .. 213-641-8520 

Modular Audio Products, Modular Devices, Inc, 50 Orville Dr, Bohemia, NY 11716 
. . . . . . . . . . . . . . . . . .. .. . . . .. . . . .. . . . . . . . . . . .. . . .. . . . . . . . .. . .. 516-567-9620 

t Modular Devices, Brookhaven R&D Plaza, 1 Ron'ld Rd, Shirley. NY 11967 
............................................................. 516-345-3100 

§ Motorola, Inc., Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 
60131 ................................................................ 312-451-1000 

Potter & Brumfield. A Siemens Co .• 200 S. Richland Creek Dr., Princeton, IN 47671-0001 
................................................................... 812-386-1000 

Richard-Lee Co .• Box 724. New ProVidence, NJ 07974 .................. 201-276-0710 
t Solid State Electronics Corp, 18646 Parthenia St. Northridge, CA 91324 

., .. . . . . . . . . . . ... . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 818-993-8257 
Teledyne Microwave, 1290 Terra Bella Ave .• Mountain View. CA 94043 ................ . 

415-968-2211 
t TRAK Microwave Corp., 4726 Eisenhower Blvd, Dept E-8, Tampa, FL 33634 

....................................................................... 813-884-1411 
Vistar Corp .• 13740 McCormick Dr, Tampa, FL 33626 ................... 813-855-6611 

Modules, Power Entry, Filtered-2700 
§ Corcom, Inc., 1600 Winchester Rd., Ubertyville, IL 60048, 312-680-7400 

................................................... , A'1640-1641, C'1313 
Curtis Industries, 7400 W. Douglas Ave., P.O. Box 18699, Milwaukee, WI 

53218-0699,414-535-1500 ................................... A'1642-1643 
Delta Products Corporation, 3823 Spinnaker ct, Fremont, CA 94538, 

415-770-0660 ............................................... A'1644-1645 
Eichhoff ElectroniCS, 205 Hallene Rd., Warwick, RI 02886, 401-738-1440 

............................................................ A'1648-1649 
FiHer Concepts Inc., 2624 S. Rousselle, Santa Ana, CA 92707, 714-545-7003 

................................................................. A'1656 
JMK, Inc., 15 Caldwell Dr., Amherst, NH 03031, ;;;603-886-4115 ••• A'1663,1665 
Krohn-Hite Corp., Avon Indl. Pk., Bodwell St, Avon, MA 02322,508-580-1660 

................................................................. A'1669 
Marway Prods. Inc., 311 N. Clara St., Santa Ana, CA 92703, 714-973-1800 

............................................................ 002132-2133 
§ Power Dynamics Inc., 59 Lakeside Ave., P.O. Box 539, West Orange, NJ 07052, . 

201-736-5722 ..•.. :...................................... A'1679, C'1522 
RTE Aerovox Inc., 740 Belleville Ave., New Bedford, MA 02745, 617-994-9661 

.. • • . • • . . .. • • • • • • . . .. .. • • .. • • .. • . • . • • • • . • . • • • • • • .• • • • • • .. • .• A·1688·1690 
Schaffner EMC, Inc., Components Division, 825 Lahigh Avenue, Union, NJ 07083, 

201-851-0844;800-367-5566 ....................................... A'1691 
§Schurter, Inc., 1016 Clegg ct, Petaluma, CA 94952,707-778-6311 •• A.1692-1693 

Transducers and Systems, A Prime Technolbgy Company, Twin Lakes Rd., P.O. 
Box 185, N. Branford, CT 06471,203-481-5721 •.•••••••••••••.•••••• B.1927 

Tri-Mag, Inc., 8210 West Doe Ave., Visalia, CA 93291,209-651-2222 ••.•• A'1703 

Modules, RMS-to-DC Conversion-3130 
Abbott Technologies, Inc., Sun Valley Division, Power Supplies, 8203 Vineland 

Ave., Sun Valley, CA 91352, 818-504-0644 ••••• ,.................... 001521 
§ WECO Electrical Connectors, Inc., 16805 Hymus Blvd., Kirkland, Quebec, 

CANADA H9H 3L4, 514-694-9136 .................................. C'1600 
Advanced Analog, Intech. 2270 Martin Ave.. Santa Clara, CA 95050 ...•. 408-988-4930. 
Burr-Brown Corp .• P.O. Box 11400. Tucson, AZ 85734 .................. 602-746-1111 

§Semikron, Inc, 11E Executive Dr., P.O. Box 66, Hudson, NH 03051-0066 
...................................................... 603-863-8102;1-80()'256-1306 

Modules, Sample & Hold-3130 
Datel, Inc., 11 Cabal Blvd., Mansfield, MA 02048, 617-339-3000 •••• 0'1153,1156 

t ILC Data Device Corp., 105 Wilbur Pl., Bohemia, NY 11716, 516-567-5600 
••••••.••.•. , ............................. , ....................... 0'1165 

t International Sansor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE ' 
68818,402-694-6111 ........................................ ,..... A'1743 

Advenced Analog, Intech, 2270 Martin Ave.. Santa Clara, CA 95050 ..... 408-988-4930 

t Analog Devices, Inc.. One Technology Way, P.O. Box 9106. Norwood, MA 02062-9106 
................ ,....................................................... 617-:328-4700 

Analogic Corp., Deta Conversion Prods. Grp., Audubon Rd., Wakefield, MA 01880 
................... :................................................... 617-246-0300 

Anasco Corporation, 42A Cherry Hill Dr, Commerce Ctr, Bldg., Danvers, MA 01923 
...•... , ................................................ 617-777-8888;80().826-2726 

Applied Micro Technlg., A Burr Brown Co., 3669 E 44th Street, Tucson. AZ 65713 
. .. . . . .. . . . . .. . . . . .. . . .. . . . . . . .. .. . . . .. . . . . . . . .. . .. . . .. . . . . . . . . . . . . .... 602-622-8605 

Burr-Brown Corp., P.O. Box 11400, Tucson, AZ 85734 .................. 602-746-1111 
§ Dymec. Inc, 8 Lowell Ave.. Winchester. MA 01890 ....... 617-729-7870;800-225-1151 

Information Control Corp, Abacus Div. Dept EM7, 9610 Bellenca Ave.. Los Angeles, CA 
90045 ... ' ........................................ , . . . .. . . . . . . .. . . .. .. 213-641-8520 

Kinetic Systems, 11 Maryknoll Dr, Lockport. IL 60441 ..................• 815-638-0005 
LeCroy Corp., 700 S. Main St, Spring Vly, NY 10977 .... , .. , . . . . . . . . • . .. 914-425-2000 

§ WECO Electrical Connectors, Inc., 16805 Hymus Blvd., Kirkland, Quebec, CANADA H9H 
3L4 .................................................................. 514-694-9136 

Modules, Switching-5100 - See Vo/_ B 

Modules (MIL), Electronic-2440 - See Vol. B 

Modules (MIL), Standard Electronic-2440 - See Vol. B 

Molding Services - See Services, Molding (Vol. D) 

Monitors, Current-2200 - See Vo/_ D 

Monitors, Data Link-1900 - See Vol. D 

Monitors, Error Rate-1900 - See Vo/_ D 

Monitors, Frequency-2900 - See Vol. D 

Monitors, H~midity-2200 - See Vol_ D 

Monitors, Laser Energy-2200 - See Vo/_ D 

Monitors, Line & Program-1900 - See Vo/_D 

Monitors, Modulation-2900 - See Vol. D 

Monitors, Phase & Phase Angle-2900 - See Vo/_ D 

Monitors, Phase Sequence & Loss-2200 - See Vo/_ D 

Monitors,Power, AC & DC-2200 - See Vol_ D 

Monitors, Power, AF-1300 - See Vo/_ D 

Monitors, Power Failure-2200 - See Vo/_ D 

Monitors, Power, Microwave-2900 - See Vo/_ D 

Monitors, Power, RF-2900 - See Vo/_ D 

Monitors, Response Time-2900 - See Vo/_ D 

Monitors, TeleviSion, Fiberoptic-2475 - See Vo/_ B 

Monitors, Temperature-Also See Controls, Temperature-
5300 - See Vo/_ B 

Monitors, Touch - See Touch Monitors (Vol. D) 

Monitors, Vibration-2200 - See Vol. D 

..Monitors, Video-1900 - See Vo/_ D 

Monitors, Voltage - See Meters, Volt (Vol. D) 

Monitors, Waveform - See Oscilloscopes (Vol. D) 

Monitors (MIL), Data-3475 - See Vo/_ D 

Motor & Generator Armatures, Rotors, Stators-3500 -
See Vo/_ B 

Motor Assemblies with Integral Tachometer/Encoder-
3500 - See Vo/_ B 

Motor Generator Sets-4000 - See Vo/_ D 

Motorized Micropositioners-4900 - See Vo/_ D 

Motorized Translation Stages-4900 - See Vo/_ D 

Motor Speed Drives - See Controls, Motor Speed (Vol. D) 

Motors, Brush, DC-3500 - See Vo/_ B 

Motors, Brush less, DC-3500 - See Vol. B 

Motors, Clock & Timing-3500 - See Vo/_ B 

Motors, Control-3500 - See Vo/_ B 

Motors, DC Timing-3500 - See Vo/_ B 

Motors, Drag Cup-3500 - See Vol. B 

A·l04 §-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Motors, Fractional Horsepower-3500 - See Vol. B 

Motors, Gearhead-3500 - See Vol. B 

Motors, Gyro-3500 - See Vol. B 

Motors, Hysteresis-3500 - See Val. B 

Motors, Incremental, Stepping - See Motors, Stepping 
(Vol. B) 

Motors, Induction-3500 - See Vol. B 

Motors, Linear-3500 - See Val. B 

Motors, Miniature - See Motors, Fractional HP (Vol. 8) 

Motors, Permanent Magnet-3500 - See Vol. B 

Motors, Selsyn - See Motors, Synchronous (Vol. B) 

Motors, Servo-4900 - See Vol. D 

Motors, Squirrel Cage-3500 - See Vol. B 

Motors, Stepping-3500 - See Vol. B 

Motors, Synchronous-3500 - See Vol. B 

Motors, Synchronous, Polarized - See Motors, 
Synchronous (Vol. B) 

Motors, Timing - See Motors, Clock & Timing (Vol. B) 

Motors, Torque (Incl. Torquers)-3500 - See Vol. B 

Motors, Universal, AC or DC Operation-3500 - See 
Vol. B 

Motors, (MIL)-2440 - See Vol. B 

Mounts, Antenna-1900 - See Vol. D 

Mounts, CRT & Accessories-2500 - See Vol. C 

Mounts, Crystal-2300 
Bivar, Inc., 4 Thomas, Irvine, CA 92718, 714-951-8808 .•.••••.•.•.•••.. C.1017 
McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 •••••.•... .•.•..•.•••..• A.1407-1408 
Accurate Electronics, 169 S. Abbe Rd., P.O. Box 1287, Elyria, OH 44036 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-366-6330 
§Atlee Inc., 10 Bayfield Dr. North Andover, MA 01845 .................... 617-681-1003 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... Call L()\;al SIs. Off. 

Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 
§ Methode Electronics, Inc. Interconnect Prods Div, 1700 Hicks Rd, Rolling Meadows, IL 

60008 ................................................................ 312-392-3500 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
t Microphase, 587 Connecticut Ave. Norwalk, CT 06856 ................. 203-866-8000 
tMilross Controls, Inc., 511 Second Sl Pike, Southampton, PA 18966 .... 215-355-0200 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 . . . . . . . .. 914-939-8900 

§tSystron-Donner Microwave Div., 14844 Oxnard Sl, Van Nuys, CA 91409 
.......................................... ............................ 818-786-1760 

§tTelephonics Corporation/PRO tnstruments, 770 Park Avenue, Huntington, NY 11743 
................................................................. 516-549-6415/6102 

§tWaveline, Box 718, W. Caldwel~ NJ 07006 .............................. 201-226-9100 

Mounts, Integrated Circuit - See Sockets, Integrated 
Circuit (Vol. C), Boards, Plug-In (Vol. C) 

Mounts, Microwave-3450 
Andrew Corp. 10500 W. 153rd SI., Orland Pk, IL 60462 ................. 800-255-1479 

§ CGTI, 2 Windward Ave., White Plains, NY 10605 ........................ 914-949-3719 
Gabriel Electronics, Box 70, Scarborough Indl. Pk, Scarborough, ME 04074 

....................................................................... 207-883-5161 
Hughes Aircraft Co., Microelctrns. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 

....................................................................... 714-752-3800 
tMaury Microwave Corp., 8610 Helms Ave. Cucamonga, CA 91730 ...... 714-987-4715 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
t Micro-Mounting Devices; 4092 Keith Dr., Campbell, CA 95008 .......... 408-866-4626 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

....................................... ;. . .. . .. . . .. .. . .. . . . . . . . . .. . .... 514-694-6666 
t Narda Microwave Corp. Subsidiary of Loral Corp., 435 Moreland Rd., Hauppauge, NY 

11788 ......... , ...................................................... 516-231-1700 
t Premier Microwave, 35· New Broad Sl, Port Chester, NY 10573 .. . . . . . .. 914-939-8900 

§t Telephonics Corporation/PRO Instruments, 770 P~ Avenue, Huntington, NY 11743 
................................................................. 516-549-6415/6102 

§tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Mounts, Mobile Antenna - See Mounts, Antenna (Vol. D) 

Mounts, Satellite Antennas-1900 - See Vol. D 

Mounts, Shock & Vibration-2825 - See Vol. C 

Mounts, Thermistor-5300 - See Vol. B 

Multipliers, Frequency-3450 

Mounts, Transistor (Incl. Kits) - See Pads, Transistor 
Mounting (Vol. C) 

Mouse Devices - See Controls, Computer Input (Vol. D) 

Multibus - See Board Computers & Subassemblies, 
Multibus (Vol. D) 

Multiplexers, Analog-2325 - See Vol. D 

Multiplexers, Digital-2325 - See Vol. D 

Multiplexers, Fiber Optic-2475 - See Vol. B 

Multiplexers, Frequency Division-1900 - See Vol. D 

Multiplexers, Statistical-1900 - See Vol. D 

Multiplexers, Time Division-1900 - See Vol. D 

Multiplexers, Transmission-1900 - See Val. D 

Multiplexers, Video-1900 - See Vol. D 

Multipliers, Analog-2325 - See Vol. D 

Multipliers, Channel Electron-2325 - See Vol. D 

Multipliers, Crystal-1900 - See Vol. D 

Multipliers, Diode-1900 - See Vol. D 

Multipliers, Frequency-3450 
t Applied Research, Inc., 111 New South Rd., Hicksville, NY 11802, 516-938-9700 

................................................................. A·1764 
t Frequency Electronics, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 ....••...•...•.•..••••.•..•..•.•••.•....•.•.•••.•.•• A·1399 
t Mini-Circuits Lab., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 ....••..•....••....•.•.•..••.•.•.•.•..•.•...••..•.•. A.1775 
t Techtrol Cyclonetics, Inc., 815 Market St., New Cumberland, PA 17070, 

717-774-2746 ............................................... A·1476-14n 
§t Adams-Russell, Anzac Div. 80 Cambridge SI., Burlington, MA 01803 .... 671-273-3333 

t Airtron, Litton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 

t Ajax Magnethermic Corp. 1745 Overland Ave. N.E., Wanen, OH 44482 
.. . .. .. .. . .. .. .. . . .... ................................................ 216-372-8511 

Alpha Inds. Inc. 20 Sylvan Rd., Woburn, MA 01801 ..................... 617-935-5150 
Alpha Inds-Inc. - TRG Millimeter Comp. 651 Lowell Sl, Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-682-4661 
tAnghel Laboratories, Inc. 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 
tComstron Corp., 10 Hub Dr. Melville, NY 11747 ........................ 516-756-1100 

Dowty RFL InOs. Inc.lCommunications Div., The Dowty Grp. PLC, Powerville Rd., 
Boonton, NJ 07005-0239 ... .. .. .. . .. .. .. . .. .. .. .. .. .. . .. .... .. .. .. ... 201-334-3100 

t Electrac, Inc., 1614 Orangethrope Way, Anaheinn CA 92801 ............ 714-879-6021 
tEngineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

.. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . ... 805-544-3800 
t FEI Microwave, Inc., Frequency Electronics, Inc. 825 Stewart Dr. Sunnyvale, CA 94086 

.. .. . . .. .. .. .. .. . .. . . .... ......................................... 408-732-0860 
General Electric Solid Stale Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

.. . . . . . . . . . . .. ........................................................ 201-685-6530 
tGreenray Inds., Inc., 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 

Hughes Aircraft Co. Microelctms. Sys. Div. 2601 Campus Dr. Irvine, CA 92715 
....................................................................... 714-752-3800 

Hughes Microelectronics Circuits Division, 500 Superior Ave. P.O. Box H, Newport . 
Beach, CA 92658-8903 .............................................. 714-759-2952 

t Integrated Microwave, 3422 Tripp Cl, San Diego, CA 92121 ............ 619-259-2600 
t Lorch ElectroniCs, Sub. of Vernitron Corp., 105 Cedar La. Englewood, NJ 07631 

............................................................ 201-569-8282 
t M/ A COM Ltd, Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 

· . .. . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. ............................. 44(582)471200 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
§ Micro-Now Instr. Co., Inc., 8260 N. Elmwood Sl, P. O. Box 1488, Skokie, IL 60077 

...................................................................... 312-677-4700 
tMicrowave Systems Inc., 6075 E Molloy Rd., Syracuse, NY 13211-2100 

....................................................................... 315-437-9951 
t MITEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . .. 516-436-7400 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 

85018-6606 ................ . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. 602-244-6900 
tNorth Hills Electronics, 1 Alexander PL, Glen Cove, lilY 11542 .......... 516-671-5700 

Olektron Corp. Signal Technology Corp. 61 Sutton Road, Webster, MA 01570 
.. :.................................................................... 617-943-7440 

§t RCA Solid State Div., CMOS IC Mktg., Ate. 202, Somerville, NJ 08876 ... 201-885-6000 
§ Reliance Comm/Tec, Reliance Electric, P. O. Box 99502, Cleveland, OH 44199 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . .. . . . .. . . . . . .. 800-245-4501 
Resdel Engrg. Corp, Resdellnds., 300 E Live Qak Ave. Arcadia, CA 91006 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-684-2600 
Richard-Lee Co., Box 724, New Providence, NJ 07974 ..... : ............ 201-276-0710 
Rockwell International Telecommunications, 1200 N. Alma Rd., Richardson, TX 75081 

.. . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .. 214-996-5000 
Sanders Associates, Inc. ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . . . . . . . .. 603-645-5548 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . .. .. . . . . . .. 603-845-6000 Exl 4299 
t Teledyne MicroelectroniCs, 12964 Panama Sl, Los Angeles, CA 90066 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . .. . . . . . . . . . .. . . .. 213-822-8229;213-870-9831 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs A·105 



Multipliers,Frequency-34S0 (Cont'd) 
Teledyne Micr!lwave. 1290 Terra Bella Ave, MoiJntainView. CA 94()43 ................ . 

415-968-2211 
t TRAK Microwave Corp .• 4726 Eisenhower Blvd .• Dept E-8, Tampa. FL 33634 

....................................................................... 813-884-.1411 
Tucker EIec1ronics, Box 461966, Garland. TX75046 ..... 214-348-8800;800,527-4842 
Varian Associal<;>s, EIec1ron Device GrouP. 611 Hansen Way. Palo Alto. CA 94303 

· .. . . . . . . . . . .. .. . . . . . . . .. . . . . . .. . .. . . . . . .. . . . .. . . . . . . . . . . . .. .. . . .. .. ... 415-49;3-4000 
tVibralion Instruments Co, 1614 Orangethorpe Way. Anaheim. CA 92801 

· . . . . . . . . . . . . . .. . . . .. . . . . .. . . . .. . . . .... . . . . . . . .. . . . . .. . . . .. . . . . . . .. . . .. 714-879-6085 
tWatkins-Johnson Co, 3333 Hillview Ave.. Palo Alto.CA 94304 .......... 415-493-4141 

WILMANCO. 19529 Business Center Drive. Northridge. CA 91324 
· . . . . . . . .. . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . ... 818-993-1662/1663 

t Zela Labs .• Sun olCCT Corp .• 2811 Orchard Parkway. San Jose, CA 95134 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......................................... 408-434-3600 

Multipliers, Hall-4800 
Bell. F. W •• Inc.. 6120 Hanging Moss Rd:. Orlando. FL 32807,407-678-6900 

.................................................................. 0'1122 
Ohio Semitronics. Inc •• 1205 Chesapeake Ave •• Columbus. OH 43212. 

614-486-9561 .................................................... B'1916 
Sharp. Microelectronics Div •• Optoelectronics, Sharp Plaza, Mahwah. NJ 07430. 

201-529-8757 ................ ................................... A'2143 
Hughes Aircraft Co.. Microelctms. Sys Oiv, 2601 campus Dr, Irvine, CA 92715 

....................................................................... 714-752-3800 

Multipliers, Magnetic Analog-2200 - See Vol. D 

Multipliers, Meter-2900 - See Vol. D 

Multipliers, Servo-4900 - See Vol. D 

Nameplates-2400 - See Vol. C 

Network Processors-1900 - See Vol. D 

Networks, Computer, Local Area-2000 - See Vol. D 

Networks, Crossover, Attenuator (Audio)-1300 - See 
Vol. D 

Networks, Digital Data, Equipment-1900 - See Vol. D 

Networks, Directional Antenna Phasing-1900 - See 
Vol. D 

Network~, Hybrid-2000 - See Vol. D 

Networks, Hybrid. Substrates-3130 
t Electro-Rims. Inc •• 111 Gilbane St., Warwick Cerrtrallndl. Pk.. Warwick. RI02886. 

401·738·9150 .................................................... A'1932 
Irrternational Resistive Company, P.O. Box 1860. Boone, NC 28607, 704-264-8861 

.. • • • . . • . .. • .. . • . . • . . . • • .. . • • • . . • • • • • • . • . • • • . . • • • • • . • • • .. • •• Ao1739.1939 
tMini-Systems.lnc •• 20 David Rd .• North Attleboro. MA 02761. 617-695-0203 

................................................................. A'1975 
Piconics. 26 Cummings Road. Tyngsboro. MA 01879. 617-649-7501 .•••• A'2001 

§ Raitron ElectroniCS, 2315 N.W.107th Ave., Miami. FL 33172.305-593-6033 
.................................................................. 11.'2009 

ACC EIec1ronics Company. Echlin Inc.. 1300 W. Oak Independence, KS 67301 
....................................................................... 318-331-1000 

§ Allen Bradley Co .• EIec1ronic Components Div .• A Rockwell International Co .• 1414 
Allen-Bradley Dr .• EI Paso. TX 79936 ................. 915-592-4888;800,592-4888 

§t Beckman Industrial Corp .• Subsidiary of Emerson Electric Co .• 4141 Palm Street 
Fullerton. CA 92635 .................................................. 714-447-2700 

California Micro Devices. Inc .• 215 Topaz Street. Milp~as, CA 95035 ..... 408-263-3214 
Coming Glass Works. Materials Business. Main Plant MP 21-3. Corning. NY 14831 

................. : ..................................................... 607-974-9000 
t Hybrid Systems, Sipex Corporation. 22 Linnell Circle. Billerica. MA 01821 

....................................................................... 617-667-8700 
Hycomp. Inc.. 165 Cedar Hill St.. Marlborough. MA 01752 ............... 617-465-6300 

tHy-Tec Industries. Div. of Topo Industries. Inc, P.O. Box 91. Shoreham. NY 11786 
....................................................................... 518-924-8686 

Hytek Microsystems, 980 Universily Ave, Los GalOs, CA95030 . . . . . . . .. 408-395-2300 
§ Kyocera Northwest, EIec1ronic Components Group. P.O. Box 85542. San Diego. CA 

92138-5542 .......................................................... 6t9-576-26oo 
LTI.lnc, 6445 N. Hamlin Ave.. Lincolnwood IL 60645 ................... 312-679-7500 

tMel Tec. Div. Epsco, Inc.. 411 Providence Hwy, Westwood MA 02090 .. 617-329-1508 
t Microplex. Inc .• 1977 State College Blvd, Anaheim. CA 92806 ............ 714-979-8833; 

714-634-1535 
§ Murata Manufacturing Co.. Ltd.. 26-1 (}-2-chome-Tenjin. Nagaoka-Kyo-Shi. Kyoto. JAPAN 

617 .................................................................. 075-951-9111 
t Natel Engineering Co, Inc, 4550 Runway St. Simi Valley. CA 93063 .... 805-581-3950 

Northwest Microcircuits. Inc .• 5464SW Philomath Blvd .• Cotvallis. OR 97333 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-753-8242 

Sfemice. Inc .• 461 North 22nd Street. Grand Junction. CO 81502 .. . . . . .. 303-242-0810 
State of the Art, Inc.. 2470 Fox Hill Ad., State College, PA 16803-1797 .. 814-355-8004 
Uftronix, Inc.. Sfemica, Inc.. P.O. Box 1090. Grand Junction. CO 81502 .• 303-242-0810 
Un~ed Supertek, Inc.. 118 Charcot Ave .• San Jose. CA 95131-1101 ..... 408-922-0730 

t ZenHh CRT & Components Operations, 1000 Milwaukee Ave.. Glenview. Il60025 
...•................................................................... 312-391-7733 

Networks, Ladder-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr •• EI Paso, TX 79938, 915-592-4888;800-592-4888 
•••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• A'1866 

§ Bradford Electronics, Inc., 550 High Street, Bradford. PA 16701. 814-362-5700 
• ••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••.••• 11.·1876 
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caddock ElectroniCS. Inc •• 1717 Chicago Ave •• Riverside. CA 92507.714-788-1700 
. ....................................................... :... Ao1878-1879 

§t Dale ElectroniCS, Inc., EI Paso Div., P.O. Box 26728. EI Paso, TX 79926, 
915-592-3253 ................................ :................... A'1916 

t Electro-Rims. Inc •• 111 Gllbane St., Warwick Cerrtrai Indl.Pk., Warwick, RI 02886, 
401-738-9150 .............................. ,..................... A'1932 

tESC Electronics Corp .• 534 Bergen·Blvd., Palisades Pit., NJ 07650. 201-947-0400 
.................................................................. A'1558 

t International Resistive Company, P.O. Box 1860, Boone, NC 28607. 704-264-8861 
..................... ; ...................................... Ao1739,1939 

Kelvin Industries. Inc., 14724 Ventura Blvd .• No. 1003, Sherman Oaks, CA 
91403-3501,818-990-1192 ........................................ A'1945 

§ KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547. Bradford, PA 16701, 
814-362-5536 .............. : .................................. ".. A'1947 

t KRL/Bantry Componerrts, Inc., 160 Bouchard St., .Manchester, NH 03103, 
603-668-3210 .................................................... 11.'1951 

Mills Resistor Co •• 3840 Catalina St., Los Alamitos, CA 90720, 213-598-2454 
................................................................. A'l968 

§ Murata Erie North America. Inc •• 2200 Lake Park Dr •• Smyrna. GA 30080. 
404-436-1300 .................................................... A'1976 

t Piconics, 26 Cummings Road. Tyngsboro, MA 01879,617-649-7501 ••••• A'2001 
Precision Resistive Products. Inc., P.O. Box 189. Highway 61 South. Mediapolis, 

III. 52837. 319-394-9131 ................................. •.••••••••• A'2002 
§ Raitron ElectroniCS. 2315 N.W. 107th Ave., Miami. FL 33172.305-593-6033 

................................................................. A'2009 
Sprague Electric Company, F1L-MAG Business Unit, 3010 Del Sol Blvd., Sen 

Diego, CA 92154-3483, 619-575-9353 .............................. A'2031 
Vernitron Piezoelectric Div •• 232 Forbes Rd., Bedford. OH 44146-5478. 

216-232-8600 .................................................... A'1487 
t Artronic Instrument Co .• Inc .• 9 Division St. Sidney. NY 13838........... 607-563-8444 
t A.s.1. Microsystems, Inc .• (Formerly Andrich Systems, Inc.). 1699 Roosevelt Ave.. 

Bohemia, NY 11716 ............ , ..................................... 516-589-5656 
t Assembly Specialists. 914 Main St. Box 965, Acton. MA 01720 ......... 617-263-9100 

§t Beckman Industrial Corp, Subsidiary 01 Emerson EIec1ric Co, 4141 Palm Street. 
Fullerton. CA 92635 .................................................. 714-447-2700 

t BG Electronics. 30 South St. Mt Vernon, NY 10550 ........•........... 914-664-5591 
Burr-Brown Corp. P.O. Box 11400. Tucson. AZ 85734 ...•.............. 602-748-t 111 

tCircuit Technology Inc.. 160 Smith St. Farmingdale. NY 11735 .......... 518-293-6686 
Corning Glass Works, Corning Elctms, Houghton Pk.. Bldg. A-2, Coming.. NY 14830 

....................................................................... 607-974-8725' 
Dale Electronics. Inc.. Norfolk Div .• 2300 Riverside Blvd., Norfolk, NE 68701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 402-371-0080 
EIec1ronic Precision Components Corporation. 11 W. Sandford Blvd., Mt Vernon. NY 

10550 . . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. . .. . . . . . . .. .. . . . . . . . .. . . .. . . . . .. . 914-664-2333 
t Environmental Comm, 3150 Pullman St. Costa Mesa. CA 92627 ....... 714-557-7800 
t Frequency Selec1ive Networks. 69-20 Garfield Ave .• Woodside, NY 11377 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . •• . . . . .. .. . . .. . .. . .. . . .. . .. .. . . .. .. . . .. . 718-424-7500 
Gamble. Charfes T.lnds.. 605 Perkins La, Delanco. NJ 08075 .......... 609-461-1900 
General Resistance, A Prime Technology Company. Twin Lakes Ad., P.O. Box 185. N. 

Branford, CT 06471 .................................................. 203-461-5721 
t Genisco Technology Corp .• Filters Div .• 18435 Susana Rd., Rancho Dominguez. CA 

90221 ................................................................ 213-537-4750 
tHisonic.lnc .• 249 N. Troos~ P.O. Box 1130. Olathe, KS 66061 ........... 913-782-0012 
t Hybrid Systems. Sipex Colporation. 22 Linnell Circle. Billerica. MA 01821 

.............................................................. .......... 617-667-8700 
KDI Electronics, Inc .• Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany. NJ 

07981 ................................................................ 201-887-8100 
§ Kyocera Northwes~ EIec1ronic Components Group. p.o. Box 85542. San Diego, CA 

92138-5542 ........................................................... 619-578-2600 
Meissner Industries, 551 FHe. 10. Dover. NJ 07801 ...................... 201-368-1700 

t Microplex. Inc .• 1977 State College Blvd, Anaheim. CA 92806 •.........•. 714-979-8833; 
714-634-1535 

Ohmtek Inc. Siernice Group Company. 2160 Liberty Dr .• Niagara Falls, NY 14304 
· . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . .. . .. . . . . .. . . .. . . .. .. . .. 718-283-4025 

_ t OPT Industries Inc, 300 Red School La. Phillipsburg. NJ 06865 ........ 201-454-2600 
§t RCD Components, Inc, 520 E. I~ustrial Pk. Dr, Manchester. NH 03103 

.. . . . . . . . . . . . . . . .. . . . . . . .. . . . .. . . . . . . . . . .. . . .. . .. .. . . . .. . .. .. .. .. . . . ... 603-669-0054 
§ Rohm Corp .• 8 Whatney. Irvine. CA 92718............................... 7t4-855-2131 

Sfernice.lnc..461 North 22nd Street. Grand JunctiOn. CO 81502 .......• 303-242-08tO 
Shallco, Inc .• Box 1089. Smithfield, NC 27577 ........................... 9t9-934-3t35 
Sol~ron Devices, Inc .• Semiconductor Group. 1177 Blue Heron Blvd., Riviera Beach. FL 

33404 . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . .. .. .. . . . .. . . . . . . . .. . . . .. . . . ... 305-848-43 t 1 
§t Sprague EIec1ric Company. Passive Components Group. 41 Hampton Rd., P. O. Box 

9102, Mansfield. MA 02048-9102 ..................................... 617-339-8900 
§t Sprague EIec1ric Company. Advanced. Ceramics Group. 267 Lowell Road, Hudson. NH 

03051 .....................•.......................................... 603-681-7200 
tTech Labs, Inc .• 500 10th St. Palisades Pk., NJ 07650 .................. 201-944-2221 

Techno. Inc .• 7803 Lemona Ave.. Van Nuys, CA 91405 .................. 818-781-1642 
Tel Labs. Inc .• Sfemice. Inc, 154 Harvey Rd.. PO Box 375, Londonderry. NH 03053 

· .. . .. . .. . . . . .. . . . . . .. . . . . . .. . . . . . . . . . . . .. .. .. . .. .. . . . . . . . . .. . . .. . . . ... 603-625-8994 
TIE, Incorporated. t 1652 W. Olympic Blvd., Los Angeles, CA 90064 .... 213-478-8224 
Ultronix.lnc, Sfernica, Inc.. P.O. Box 1090. Grand Junction. CO 81502 ,. 303-242-0810 
Vishay Resistive Systems GrouP. 63 lincoln Hwy, Malvern. PA 19355 .. 215-644-1300 
Western Multiplex Corp .• 1320 Bayport Avenue, San Carlos, CA 94070.. 415-592-8832 

t ZenH~ CRT & Components Operations, 1000 Milwaukee Ave, Glenview. IL 60025 
....................................................................... 312-391-7733 

Networks, LC-2700 
Allen Avionics. Inc., 224 E. 2nd St., Mineola, NY 11501. 516-248-8080 ••• A'1635 

§ Bradford ElectroniCS, Inc., 550 High Street, Bradford. PA 16701, 814-362-5700 
•.•.••••••.•.•• , •••••••••••.•••••• , •••••••••••••••••.••••••••••••. A·1876 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650,201-94NI400 
............................................................ A'1558,1653 

Mills Resistor Co •• 3840 catalina St.. Los Alamitos, CA 90720, 213-598-2454 
•••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••• A'1968 

§--,product sold through distributors t-ProductmeetsMIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 

Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 
• • • •• • • • • • • • • • • • • • • • • • • • • • • • • • .. • • • • . .. . • • • . • • .. • • . • . . • . • . •. A·1678,2001 

United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 ••.•.•••.••••••.••.•....•...•. A·1479 

Weatern Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 
415-592-8832 .................................................... A·1715 

t Alpha Components, II06E Simpson Rd, Mechanicsburg. PA 17055 ... 717-697-8595 
t Arlronic Instrument Co, Inc, 9 Division St, Sidney. NY 13838 ........... 607-563-8444 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-664-5591 

Chesterfield Products, 37 Midland Ave., Elmwood Park, NJ 07407 ....... 201-797-9655 
Corning Glass Works, Corning Elctms, Houghton Pk., Bldg. A-2, Coming, NY 14830 

.............. ....................................................... 607-974-8725 
§t Dale Electronics. Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926 ................ . 

915-592-3253 
Dale Electronics, Inc, Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

· . . . . . . . . . . . . . .. . . . .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 402-371-0080 
Design Automation, Inc, 809 Massachusetts Ave, LeXington, MA 02173-3992 

· . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. 617-862-8998 
tDietz Design, Inc., 100 Electronics Pkwy, Be~on, MO 64012 ............ 816-331-4911 

Electrocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ......... 219-232-2743 
Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 818-573-3300 

t Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 
10550 ................................................................ 914-664-2333 

t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
Engin_ed Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· . . .. . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 805-544-3800 
EWC, Inc., 725 Federal Ave, Kenilworth, NJ 07033 .... .. 201-245-3200;800-526-4048 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 
....................................................................... 718-424-7500 

t Genisco Technology Corp, Fi~ers Div., 18435 Susana Rd, Rancho Dominguez, CA 
90221 ................................................................ 213-537-4750 

tHisonic. Inc, 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ....... 913-782-0012 
tKR Electronics, Inc, 91 AVenel St, Avenel, NJ 07001 ................... 201-636-1900 
tMagnetico Inc, 182 Morris Ave., Hansville, NY 11742 ....... 516-654-1166 

Maxwell Laboratories, 8686 Balboa Avenue, San Diego, CA 92123-1506 
................................ .................. 619-279-5100 

Ohmtek Inc, Sfernice Group Company, 2160 Liberty Dr, Niagara Falls, NY 14304 
· .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716-283-4025 

tOPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08665 ........ 201-454-2600 
t Plastic Capacilors, Inc .. 2623 N. Pulaski Rd, Chicago, IL 60639 ......... 312-489-2229 

§tRCD Components, Inc, 520 E Industrial Pk, Dr, Manchester, NH 03103 
· . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . ... 603-669-0054 

Alron Corp, 7324 Lawndale, Skokie, IL 60076 .......................... 312-679-7180 
Solitron/Microwave, Solitron Devices, Inc., 1177 Blue Heron Blvd., Solitron Pk., Riviera 

Bch, Fl 33404 ........................ .. .. .. . .. .. . .. .. .. .. . .. .. .. .... 305-848-43 1'1 
tThinco Div, Hull Corp., Davisville Rd, Hatboro, PA 19040 ............... 215-672-7800 
§Toko America,.lnc .. 1250 Feehanville Dr., Mt Prospec~, IL 60056 ........ 312-297-0070 

TTE.lncorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064 213-478-8224 

Networks, Line Impedance Stabilization-1900 - See 
Vol. D 

Networks, Matching-1900 - See Vol. D 

Networks, Phase-2700 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-()4oo 

••.••..•.•.•.•.•••• : ........................................ A·1558,1653 
t Frequency Selective Networks, 69-20 Garfield Ave., WoodSide, NY 11377, 

718-424-7500 .•••.•••.• _..................... .•.•.. . ...... . ...•.. A.1400 
t Velonex, 560 Robert Ave., Santa Clara, CA 95050, 408-727-7370 .•. 001340-1341 

Allen Bradley Co, Electronic Components Div., A Rockwell International Co., 1414 
Allen-Bradley Dr, EI Paso, TX 79936 .................. 915-592-4888;800-592-4888 

t Alpha Components, 1106 E Simpson Rd, Mechanicsburg, PA 17055 ... 717-697-8595 
t Artronic Instrument Co, Inc .. 9 Division St, Sidney, NY 13838 ........... 607-563-8444 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-664-5591 
§ Dale Electronics, Inc, EI Paso Div, p.o. Box 26728, EI Paso, TX 79926 ................ . 

915-592-3253 
§t Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

....................................................................... 402-371-0080 
t Dietz Design, Inc., 100 Electronics Pkwy, Be~on, MO 64012 ............ 816-331-4911 

Elcom Systems. Inc, 932 Clint Moore Rd, Boca Raton, FL 33487 ....... 305-994-1774 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 

10550 ......... .' ...................................................... 914-664-2333 
Engineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

· . . . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . .. . ... 805-544-3800 
t Genisco Technology Corp., FiRers Div., 18435 Susana Rd, Rancho Dominguez,CA 

90221 ................................................................ 213-537-4750 
tHisonic, Inc., 249 N. Troo~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

M/ A-COM Microwave Components, Inc, South Avenue, Burlington, MA 01803 
....................................................................... 617-272-3000 

t Merrimac Industries, 41 Fairfield PI, West Caldwell, NJ 07006 .......... 201-575-1300 
t Microwave Applications Group, 3030 Industrial Pkwy, Santa Maria, CA 93455 

· . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . . . . .. 805-928-5711 
North Hills Electronics, 1 Alexander PI., Glen ct.ve, NY 11542 .......... 516-671-5700 
Olel<lron Corp., Signal Technology Corp .. 61 Sutton Road, Webster, MA 01570 

....................................................................... 617-943-7440 
t OPT Industries Inc .. 300 Red School La, Phillipsburg, NJ 08665 ........ 201-454-2600 
t STI, Control Components Div, 9520 Black Mountain Rd., San Diego, CA 92126-4507 

........................................................ 619-566-7680;800-826-5053 
TTE.lncorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064 .... 213-478-8224 
Vishay Resistive Systems Group, 63 Lincoln Hwy .. Malvern, PA 19355 .. 215-644-1300 
Western Mu~iplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8632 

Networks, Pulse Forming-2700 
t ESC Electronics Corp., 534 Bergen Blvd., Pelisades Pk., NJ 07650, 201-947-0400 

............................................................ Ao1558,1653 

Networks, Resistance-4700 
t International Sensor Systems, Inc., Aurora Industrial Pk.,.Box 345, Aurora, NE 

68818,402-694-6111 .............................................. A.1743 
TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 

213-478-a224 .................................................... A.1706 
Allen Bradley Co, Electronic Components Div, A Rockwell International Co, 1414 

Allen-Bradley Dr., EI Paso, TX 79936 . . .. 915-592-4888;8DO-592-4868 
t Artronic Instrument Co., Inc .. 9 Division St, Sidney, NY 13638 .... ...... 607-563-8444 
t Automatic Coil Corp., SUb. Designatronics, Inc, 3545 NW. 71 st St, Dept E, Miami, FL 

33147 ......................... .............................. 305-696-6660 
t Axel Elctrns., General Signal Corp .. 134-20 Jamaica Ave, Jamaica, NY 11418 

.............. .. ................................. 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ..... .. . .. .. .. .. .. .... .. .. .... 408-629-11 00 
§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926 ................ . 

915-592-3253 
Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701 

.. .. .. .. .. .. . . .. .. .. .. ... 402-371-0080 
t Del Elctrns. Corp, 250 E Sandford Blvd, Mt Vernon, NY 10550 . . . . . . . .. 914-699-2000 

Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Veman, NY 
10550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 

tEl-Roo Mfg., 2800 W. Cullom Ave., Chicago, IL 60618. .. ......... 312-478-7300 
Engineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

.. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. 805-544-3800 
t Frequency Selective Networks, 69-20 Garfield Ave, Woodside, NY 11377 

............................. .. ................ 718-424-7500 
Hipotronics Inc., p.o. Drawer A, Brewster, NY 10509 .................... 914-279-8091 
Hughes Aircraft Co., Micraelctrm;. Sys Div,2601 Campus Dr,lrvine, CA 92715 

..................................... . ............................... 714-752-3800 
Kappa Scientific Corp., Box 30585, Santa Barbara, CA 93105 .. . ...... 805-687-9648 

tMAR-CHAR CORPORATION, ATR Electronics, Inc., 167 East Fifth Street, Montello, WI 
53949 .. .. .. .. .. .. .. .. .. .. ... 608-297-2106 

Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 
............. ........................................... 619-279-5100 

t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
Phase Control Electronics, 87-27 Myrtle Ave., Glendale, NY 11385 718-441-4728 

t Plastic Capacitors, Inc., 2623 N. Pulaski Rd, Chicago, IL 60639 ...... 312-489-2229 
t Polyphase Instrumen~ 175 Commerce Dr., Ft Washington, PA 19034 215-643-6950 
t Radio Research Instrument Co., Inc, 584 North Main Stree~ Waterbury, CT 06704-3506 

.. .. . .. . .. .. . . . . . . .. . . . .. .. . .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. 203-753-5640 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 

9102, Mansfield, MA 02048-9102 . . . . . . . . . . . . . . .. .................... 617-339-8900 
Sprague Electric Company, Advanced Ceramics Group, 267 Lowell Road, Hudson, NH 

03051 ................................................................ 603-861-7200 
tStanley ElectroniCS, Inc., 10 Ocean Ave, Copiague, NY 11726 .......... 518-842-8866 
tTobe Deutschmann Labs., Inc., 550 Tumpike St, Canton, MA 02021 .... 617-828-3366 

Triac Electronic Systems, Inc., 87-27 Myrtle Ave, Glendale, NY 11385 .. 718-441-4759 
Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvem, PA 19355 .. 215-644-1300 

Networks, Rejection - See Filters (Vol. A) 

Networks, RC-2000 - See Vol. D 

Networks, Resistance-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4868;800,592-4868 
..... .. .•.•.. . .•.•.•• .•. .• ......................... ••••••••• A·1862-1867 

§t Ametek/Rodan Div., 2905 Blue star St., Anaheim, CA 92806, 714-630-0081 
................................................................. B·1838 

§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm street, 
Fullerton, CA 92635, 714-447-2700 . . . . • . • .. .. . • .. • .. • • . • •• . • • • . • . •• A·2063 

§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507,714-781-5050 ............................................. A·1871 

§ Bradford Electronics, Inc., 550 High street, Bradford, PA 16701, 814-362-5700 
................................................................. A·1875 

§ Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-786-1700 
............................................. A·1878-1879,1883,1893-1899 

CTS Corporation, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 
47906,317-463-2565 ..••..•..••.•..•.•..•..•...•.•••..•.•••• A·1732-1733 

§ CTS Corp" Resistor Network Div., (Formerly CTS Corp., Berne Div.), 406 Parr Rd., 
Berne, IN 46711,219-589-3111 .................................... Ao1913 

Dale ElectroniCS, Inc., Columbus Dlv., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 .................................. ,............ Ao1928-1931 

§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 
915-592-3253 ......................................... ,..... A·1914-1917 

§t Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 
402-371-0080 ............................................... A-1918,1924 

t Electro·Films, Inc., 111 Gilbane St., Warwick Centrallndl. Pk., Warwick, RI02886, 
401-738-9150 .................................................... A·1932 

Elliott/Jordan, A Sub. of Vishay Intertechnology, 63 Uncoln Highway, Malvern, 
PA 19355, 215-644-1300 .......................................... A.1935 

t General Resialence, A Prime Technology Company, Twin Lakes Rd., P.O. Box 
185, N. Branford, CT 06471,203-481-5721 •.••..••.•.••.•••••••••••• A.1941 

International Manufacturing Services, 50 SchoolhOUse La., Portsmouth, RI 
02871-2418,401-683-9700 ................ ;....................... A-1936 

§t International Resistive Compsny, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
.....•..... : ................................................ Ao1739,1939 

t Inlernst'onal Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 
68618,402-694-6111 ........................................ A·1742-1743 

t Julie Research Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 
................................................................. A-1961 

§ K &.M ElectroniCS, 221 Intarstale Dr., Dock No.3, W. Springfield, MA 01089, 
413-781-1350 .................................................... A-1943 

Kelvin Industries, Inc., 14724 Venfura Blvd., No. 1003, Shennan Oaks, CA 
91403-3501,818-990-1192 ................................... A·1944-1945 

§ KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 
814-362-5536 .................................................... A·1949 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Networks, Resistance-4700 (Cont'd) 
t KRL/Bantry Components, Inc., 160. Bouchard St, Manchester, NH03103, 

603-668-3210 .......................... ;......................... A-1951 
MePlX'/Centralab, North American PhiUps Corporation, 4561 Colorado Blvd., Los 

AngeleS, CA 90039, 818-240-4880 ••••••••••••••••••••••••• A-1957, B-1014 
MeP\Xl/Centralab, Inc., A Norlh American Philips Co., 2566 Norlhwestern Ave., 

West Lafayette, IN 47906, 317-463-2536 .................... A.1959, B-1014 
MePlX'/Centralab, NorIh American Philips Corporation, Airporl Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••• A-1957, B-1014 
§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 • •• A·1967 

Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-588-2454 
........................................ ; ........................ A·1968 

t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203 
................................................................. A-1975 

§ Murals Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A-1976 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A-2OO1 
Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 

IA 52637, 319-394-9131 ............ '............................... A-2OO2 
§ Rallron Electronics, 2315 N.W. 107th Ave., Miami, FL 33172, 305-593-6033 

................................................................. A.2099 
RCt.-Shalicross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 

................................................................. A-2017 
Sprague Electric Company, FlL-MAG Business Unit, 3010 Del Sol Blvd., San 

Diego, CA 92154-3483, 619-575-9353 .............................. A-2031 
State of lhe Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 

814-355-8004 .................................................... A-2036 
Techno, Inc., 7803 Lemona Ave., Van'Nuys, CA 91405,818-781-1642·... A·2026 
Ullronix, Inc., Sfernice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 

303-242-0810 .................................................... A-2027 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139, 216-248-9300 ....... ,.:................................... A-2044 
§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644-1300 .................................................... A-2050 
ACC Electronics Company. Echlin Inc .• 1300 W. Oak, Independence. KS 67301 

....................................................................... 316-331-1000 
§Alps Electric (USA). Inc .• 3553 N. First St. San Jose. CA 95134 ......... 408-946-6000 

Applied Research Labs., Fisons. 24911 Stanford Ave. ValenCia, CA 91355 
· .................. , . . . . . . .. . . . . .. . . . . . . . . .. . . .. .. . . . .. .. . . . .. . . . . .. . .. 805-295-0019 

§Augat Alcoswitch. 1551 Osgood St. N. Andover. MA 01845 ............. 617-685-4371 
Betatherm Corp., 910 Turnpike Rd (Rle. 9). Shrewsbury. MA 01545 ..... 617-842-0516 
California Micro Devices, Inc, 215 Topaz Street Milpitas, CA 95035 ..... 406-263-3214 

t Circuit Technology Inc.. 160 Smith St. Farmingdale. NY 11735 . . .. . . . . .. 516-293-8686 
Components Div .• Sangamo Weston. Inc .• Box 128. Pickens. SC 29671 .. 803-878-6311 

§ Concept Industries. App-Rep. Inc., 3641 San Gabriel River Pkwy. Pico Rivera, CA 90660 
· . . .. . . . . .. . . .. . .. . . . . . . . . . . . . .. .. . . . . .. . . . . . .. . . . . . . ... 213-699-0918; 800-255-2666 

§ Corning Glass Works. Coming Elctms. Houghton Pk.. Bldg. A-2. Coming. NY 14830 
· . . . .. . . . . . . . . . . .. . . . . . . .. .. . . .. .. . . . . . . . . • . . .. . .. . . . . .. . . . . . . . . . . . . . .. 607-974-8725 

§tCTS Corporation. 905 West Blvd North. Elkhart IN 46514 .............. 219-293-7511 
Dowty RFL Inds. Inc.lCommunications Div. The Dowty Grp. PLC. Powerville Rd. 

Boonton, NJ 07005-0239 ............................................. 201-334-3100 
Electronic Precision Components Corporation. 11 W. Sandford Blvd, Mt Vernon. NY 

10550 ................................................................ 914-664-2333 
tEnvironmental Comm., 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 

Gamble. Charles T .• lnd8.. 605 Perkins La, Delanco. NJ 08075 .......... 609-461-1900 
Hycomp. Inc. 165 Cedar Hill St., Marlborough. MA 01752 ............... 617-485-6300 

tHy-Tee Industries, Div. olTopo Industries, Inc, P.O. Box 91. Shoreham. NY 11786 
· . . . . . . . . .. . . .. . . . .. . .. . . .. . . . .. .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 51 &924-8686 

§International Components Corp .• 105 Maxess Rd. Melville. NY 11747 ... 516-293-1500 
§ISKRA Electronics, Inc.. 222 Sherwood Ave .• Farmingdale. NY 11735 ..... 516-753-0400; 

800-862-2101 
ISL Products Inl'l. Ltd .• 235 P Robbins Lane. Syosset NY 11791-6093 .. 516-937-3475 

§ Kahgan Electronics Corp .• 605 Peninsula Blvd. Hempstead. NY 11550 .. 516-538-2300 
§ KDI ElectroniCs, Inc., Engelmann & Pyrofilm Divisions. 60 S. Jefferson Rd. Whippany. NJ 

07981 ................................................................ 201-887'8100 
Keystone Carbon. Thermistor Div .• 1935 State Stree~ Sl Marys, PA 15857 

....................................................................... 814-781-1591 
§t Kyocera Northwes~ Electronic Components Group. p.o. Box 85542, San Diego. CA 

92138-5542 .......................................................... 619-576-2600 
L TI. Inc.. 6445 N. Hamlin Ave., Lincolnwood IL 60645 ..................• 312-679-7500 
Meissner Industries, 551 Rle. 10. Dover. NJ 07801 ...............•...... 201-366-1700 
Mepco/Centralab Corp. Hdqrtr. North American Philips Corporation. 2001 W. Blue Heron 

Blvd. Riviera Besch. FL 33404 .......................... , ............ 407-881-3200 
tMicroplex, Inc., 1977 State College Blvd. Anaheim. CA 92806 ............ 714-979-8833; 

714-634-1535 
§ Murata Manufacturing Co .• Ltd. 26-10-2-cOOm ... Teniin. Nagaoka-Kyo-Shi. Kyoto. JAPAN 

617 .................................................................. 075-951-9111 
§ NIC Components Corp. 6000 New Horizons Blvd .• N. Amityville. NY 11701 

....................................................................... 516-226-7500 
t Northwest Microcircuits. Inc., 5464SW Philomath Blvd. Corvallis, OR 97333 

· . . . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . .. . . . . •. . .. . .. . . .. .. . . . . . .. . .. .. . .. . • . 503-753-8242 
tOhmtek Inc .• Slernice Group Company. 2160 Liberty Dr, Niagara Falls, NY 14304 . 

· . . . . .. . . . . .. . . . ... ... .. .. . . . . . .. . . . . . . . . . . .. . . . . .. . . . . .. . . . . .. .. . . . ... 716-283-4025 
§ Paccom, 3928 148th NE, Redmond. WA 98052 .......... 206-883-9200;800-426-6254 

Peca, Inc. 592 Winks Lane. Bensalem, PA 19020 ........•.............. 215-245-1550 
Philips Circuit Assemblies, A Subdivision 01 North American Philips Corp .• 2566 

Northwestern Avenue, West Lafayette. IN 47906...................... 317-463-2536 
§t RCD Components. Inc .• 520 E.lndustrial Pk. Dr .• Manchester. NH 03103 

· . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-669-0054 
RCL-Shallcross, Inc .• u.s. Hwy. 70 Eas~ SmHhfield, NC 27577 ........... 919-934-5181 

§ Rohm Corp.. 8 Whalney.lrvine, CA 92718............................... 714-855-2131 
§ Rohm Corporation. 8 Whatney. Irvine. CA 92718 ........................ 714-855-2131 

§t Sfemice. Inc., 461 North 22nd Street Grand Junction. CO 81502.. .. .. .. 303-242-0810 
tShokai Far Eas~ Ltd .• 280 North Central Ave .• Hartsdale. NY 10530 ..... 914-881-0700 

Solitren Devices, Inc .• Semiconductor Group, 1177 Blue Heron Blvd. Riviera Beach. FL 
33404 ............. , . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-848-4311 

PRODUCT. INDEX & DIRECTORY 
Sprague Electric Company. Passive COmponents Group, 41 Hampton Rd. P. o. Box 

9102. Mansfield, MA 02048-9102 ..................................... 617-339-8900 
Sprague Electric Company. Advanced Ceramics Group. 267 Lowell Road, Hudson, NH 

03051 ................................................................ 603-881-'7200 
tTech Labs. Inc, 5()01Oth St., PaiisadesPk., NJ 07650 .................. 201-944-2221 

Tel Labs, Inc .• Slernica, Inc., 154 Harvey Ad. PO Box 375, Londonderry. NH 03053 
· . . .. . . . . . . . .. . . . . . . .. . . . .. . . .. . . . . . . . . . .. . . . . . . . . . . . .. . .. . .. . .. . .. . .. . 603-625-8994 

tThickfilm International At 1-Box 85-0. Indian Head, MD 20640 ......... 301-375-7400 
United Supertek, Inc., 118 Charcol Ave., san Jose. CA 95131-1101 ..... 408-922,0730 

tZenHh CRT &. Components Operations, 1000 Milwaukee Ave., Glenview.IL 60025 
....... '................................................................ 312-391-7733 

Networks, ReSistance, Trimmer-4700 
§ Allen Bradley Co., Electronic Components DIv., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................................................ Ao1861,1866 

Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis. 
IA 52637, 319-394-9131 ........................................... A-2002 

Raltron Electronics. 2315 N.W. 107th Ava., Miami, FL 33172, 305-593-6033 
....... " ......................................................... A·2OO9· 

Sprague Electric Company, F1L-MAG Business Unit. 3010 Del Sol Blvd., San 
Diego, CA 92154-3483. 619-575-9353 .............................. A.2031 

§Nepenthe.lnc .• 2471 E. Bayshore Road, Palo AKo. CA 94303 ............ 415-856-9332; 
800-NEPENTHE 

Paccom, 3928 148th NE, Redmond, WA 96052 .......... 208-883-9200;800-426-6254 
Sprague Electric Company. Advanced Ceramics Group, 267 Lowell Road, Hudson, NH 

03051 ............... ,................................................ 603-881-7200 

Networks, ReSistance, Voltage Divider-4700 
Allen Bradley Co., Electronic Components Div •• A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936. 915-592-4888;800-592-4888 
................................................................. A-1865 

Bertan Assocs., 121 New South Rd., Hicksville. NY 11801, 516-433-3110 
................................................... ,........ 001610,1621 

§ Bradford Electronics. Inc., 550 High Street, Bradford, PA 16701. 814-362-5700 
......... ~ ....................................................... A-1876 

§ Caddock ElectroniCS. Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 
........................................ A'1878-1879,1883-1884,1894-1895 

Dale ElectroniCS. Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 ............................................... A-1928-1931 

t Electro-Films. Inc .• 111 Gilbane St. Warwick Central Indl. Pic., Warwick, RI 02886, 
401-738-9150 .................................................... A-1932 

Glassman High Voltage Inc., P.O. Box 551, Salem Indl. Pic.. Whitehouse Sts., NJ 
08889,201-534-9007 ........................................ 001732-1733 

Kelvin Industries, Inc .• 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 
91403-3501. 818-990-1192 .~ ...................................... A'1944 

§ Raltron ElectroniCS, 2315 N.W. 107th Ave., Miami. FL 33172, 305-593-6033 
................................................................. A·2009 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-355-8004 .................................................... A'2036 

Victoreen, Inc •• A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139, 216-248-9300 ........................................ A-2044-2045 

§t Beckman Industrial Corp, Subsidiary of Emerson Electric Co, 4141 Palm Street 
Fullerton. CA 92635 .................................................. 714-447-2700 

§t Dale Electronics, Inc .• EI Paso Div, P.O. Box 26728, EI Paso. TX 79926 ..•.........•.... 
915-592-3253 

§t Dale Electronics. Inc .• Norlolk Div, 2300 Riverside Blvd. Nortolk, NE 68701 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-371-0080 

§ Dale Electronics, Inc., Specialty Div .• P. O. Box 1179. Robbinsville, NC 28771 
.. . . . . . . . . . . . .. . . .. .. . .. . . . . . . . . . . . .•. . . . .. . .. . . .. .. . •. . .. .. . . .•. . .. . .. 704-479-6451 

Hipotronics Inc, P.O. Drawer A, Brewster. NY 10509 ............... :.... 914-279-8091 
§ Kyocera Northwest, Electronic Components Group. p.o. Box 85542, San Diegc. CA 

92138-5542 .......................................................... 619-576-2600 
Northwest Microcircuits. Inc, 5464SW Philomath Blvd. Corvallis, OR 97333 

· .. . .. . . . . .. . . . . .•. . .. . . . .. . . .. . . . . .. . .• . .. . . . . .•. . . . . . . . . . . . . . .. . .. . .. 503-753-8242 
RCD Components, Inc.. 520 E. Industrial Pk. Dr, Manchester. NH 03103 

· ..................... :. . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . .. . . .. .. . .. . .. . .. 603-669-0054 
§t Slemice. Inc .• 461 North 22nd Street Grand Junction, CO 81502 .. . . . . .. 303-242-0810 

Sprague Electric Company. Advanced Ceramics Group, 267 Lowell Road. Hudson. NH 
03051 ................................•...................••.......... 603-881-7200 

Techno. Inc., 7803 Lemona Ave. Van Nuys, CA 91405 .................• 818-781-1842 
t Thicklilm International. At 1-Box 85-0. Indian Head MD 20640 ......... 301-375-7400 

Ultronix. Inc.. Sfernice, Inc.. P.O. Box 1090. Grand JunctiOn, CO 81502 .• 303-242-0810 

Networks, (MIL), Resistance-2440 - See Vol. B 

NIM Modules - See Modules, NIM (Vol. D) 

Nuclear EMP (NEMP) Protectors-4300 - See Vol. B 

Null Detectors - See Indicators, Null (Vol. D) 

Nuts, Metal-2825 - See Vol. C 

Nuts, Plastic - See Fasteners, Nonmetallic (Vol. C) 

Oils - See Lubricants (Vol. C) 

Opamps - See Amplifiers, Operational (Vol, D) 

Optical Breadboards-4200 - See Vol. C 

Opticat Character Readers (OCR)-2000 - See Vo/_ D 

Optical Component Mounts & Accessories-3700 - See 
Vol. B 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Optical-Coupler Isolators - See Isolators, Opto (Vol. 8) 

Optical Design Service - See Services, Optical Design 
(Vol. D) 

Optical Disk Drives-2000 - See Vol. D 

Optical Radiation Measuring-2900 - See Vol. D 

Optical Signal Sources - See Generators, Light Pulse 
(Vol. D) 

Optocouplers-3700 - See Vol. B 

Optocouplers, Surface Mount-3700 - See Vol. B 

Oscillators, Audio (Module)-2300 
t Connor-Winfield Corp •• 1865 Selmarlen Rd •• Aurora. IL 6OS05. 312-851-4722 

•.•.•...•.••.•••... .•.•••..••. .•••.•••••.••. ..••.•.. .. ..•..• A-1360-1362 
t Electronic Research Co •• 7618 Wedd st. Overland Park. KS 66204, 913-631-6700 

................................................................. A-1392 
Genstar Rental Electronics, Inc., 6307 De 5010 Ave., Suije J, Woodland Hills, CA 

91367,800-331-3440 (in CA);800-227-8409 .••..•.•....•.•..•.•..••• 001257 
,§ Industrial Test Equipment, 21 Yennicock Ave., Pori WaShington, NY 110SO, 

516-883-1700 .................................................... 002120 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Walts st, P.O. Box B, ML 

Holly Springs, PA 17065, 717-486-3411 .•.•••.••••••.••• • •.••.. A-1412-1414 
Monitor Products Co., Inc., S02 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 .......... :......................................... A-1427 
§ Opamp Labs, Inc., 1033 N. Sycamore Ave., Los Angeles, CA 90038, 213-934-3566 

................................................................. 001015 
Oscillatek. K & L Microwave, 620 North Undenwood Dr., Olathe, KS 66062, 

913-829-1777 ............................................... A-1440-1441 
Ovenaire, Electronic Technologies Inc., 706 Forrest st, Charlottesville, VA 22901, 

804-9n-80SO ............................................... A-1443-1444 
t Q-Tech Corp., 101SO W. Jetterson Blvd., Culver Cijy, CA 90232-3510, 

213-836-7900 .................. ;................................. A-14SO 
t Vectron laboratOries, Inc., 166 Glover Ave., Norwalk, CT 068SO, 203-853-4433 

................................................................. A-1480 
CML MACARR Div. Marine Electric RPD. Inc., 666 Pacific St. Brooklyn. NY 11217 

"""""",,,,,,,,,,.,,,,,,,,,., .. ,,.,,.,.,,,.,.,,,,.,,,, .. ,.,, ... ,,, 718-857-2400 
Cybernetic Micro Sys., P.O, Box 3000. 3000 Hwy, 84. San Gregorio, CA 94074 

""""""""""'''''''''''''''''''''''''''''''''' ,,, .. ,.,,, .. ,, .. 415-726-3000 
t Damon Electronics Div. 80 Wilson Way, Westwood, MA 02090 '.'." .. , 617-329-2460 

Douglas Randal~ 6 Pawcatuck Ave_ Pawcatuck, CT 06379 ,.".,"",., 203-599-2075 
Engineered Components Co. p, O. Box 8121. San Luis ObiSpo, CA 93403-8121 

.. , .. " .. "" .. , .. ' " .... "",,..... "" ..... ", .... " .... , ..... " .. 805-544-3800 
Frequency Devices, Inc., 25 Locust Sl, Haverhill. MA 01830, ... ",. 617-374-0761 

tFSIIFork Standards, Inc., 666 Western Ave., Lombard, IL 60148 .... , .. ",312-231-3511; 
312-932-9380 

tGeneral Magnetics, 211 Grove St, Bloomfield, NJ 07003 ,,' 201-743-2700 
t Greenray Inds., Inc,. 840 W. Church Rd., Mechanicsburg, PA 17055 ".,' 717-766-0223 

Hewlett-Packard Co., 19310 Pruneridge Ave, CIC, IFD. Cupertino. CA 95014 
.... "" .. '" .. , .. ' .. , .. ,, .. ,,' .. , ...... , ...... ""."" ..... " Call Local Sis. Oft 

Hughes Aircraft Co,. Microelctms, Sys. Div" 2601 Campus Dr. Irvine, CA 92715 
.... " .... " .. , .. , .. """""" .. ",, "."... 714-752-3800 

tK&L Microwave. Inc_ 408 Coles Circle, Salisbury, MD 21801 "" .. " .. " 301-749-2424 
Modular Audio Products, Modular Devices, Inc., 50 Orville Dr. Bohemia, NY 11716 

"""""""',.,,', '., ... ,.,' .. , ... ,."., •• "."."., T'''''''''''' 516-567-9620 
t Modular Devices, Brookhaven R&D Plaza, 1 Roned Rd., Shirley, NY 11967 

"""'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 516-345-3100 
t Solid State Electronics Corp. 18646 Parthenia St, Northridge, CA 91324 

' .. , ...... ," , .. , .. , .. , .. , .. , .. ,,' ............ ' .. ' ..... , .. , .. " .. ,,' 818-993-8257 
t Spectrum Technology, Inc., DATUM. Incorporated. 300 Lopez Rd. Goleta, CA 931 16 

, .. ".,,"" .. , .... , .. "", .... " .. " .. ,,,.,,,, .... ,,,, .. ,,.,,,, .. ,," 805-964-7791 
Star Micronics, Inc. OEM Division, 70-0 Ethel Rd W, Piscataway, NJ 08854 

, .. "."." .. , .. ' ...... "',',',',, .. , .. , .. ,",.,"",.,'''' .. ''',.,.,'' 201-572-9512 
§,Syntest Corp" 40 Locke Dr_ Marlboro; MA 01752-9973 ".,'." .. " 508-481-7827 
tT-F Electronics, 4903 Commercial Park Dr., ":ustin, TX 78724-2638 ... " 512-928-8926 
§ Toko America, Inc.. 1250 Feehanville Dr_ Mt Prospec~, IL 60056 .,.'.... 312-297-0070 

Vistar Corp" 13740 McCormick Dr., Tampa, FL 33626 ..... " ...... , .... , 813-855-6611 
§Wilson, H M. Co,. 11501 Chimney Rock RdL Houston. TX 77035 "', ... 713-729-1183 

OSCillators, Audio (Test) - See Generators, Audio (Vol. 0) 

Oscillators, Beat Frequency (BFO)-2300 
t Frequency Electronics, Inc., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 .................................................... A-1399 
t Bruel & Kjae, Instrs, Inc., 185 Forest St, Marlboro, MA 01752-3093 '.... 617-481-7000 
t Crystek Corp. P.O, Box 06135, Ft Myers, FL 33906 , .. ".,.,.,., .. " ... , 813-936-2109 

Dowty RFL Inds, Inc.lCommunications Div" The Dowty Grp. PLC. Powerville Rd_ 
Boonton. NJ 07005-0239 .. , ........... " .. " ...... " .... , ...... , .. ,,' 201-334-3100 

tElectronic Research Co., 7618 Wedd St, Overland Park, KS 66204 ..... 913-631-6700 
tMicrowave Systems Inc, 6075 E Molloy Rd, Syracuse, NY 13211-2100 

., .. ' .. ,." ...... , ... ,,,.,.,,.,"',., ... ,., ... ,',.,., .. ,,.,,., ... ',.,.. 315-437-9951 
United States Crystal Corp_ 3605 McCart Sl, Fort Worth, TX 76110 .. ". 8t7-921-3014 

OSCillators, Bias-2300 
t Connor-Winfield Corp., 1865 Sefmarten Rd., Aurora, IL 6OS05, 312-851-4722 

................................................................. A-1361 
§ Opamp Labs, Inc., 1033 N. Sycamore Ave., Los Angeles, CA 90038,213-934-3566 

................................................................. 001015 
tElectronic Research Co, 7618 Wedd St, Overland Park, KS 86204 ..... 913-631-6700 
t Solid State Electronics Corp_ 18846 Parthenia St, Northridge"CA 91324 

'.,' '. , .. ,.,", .... , ..................... , ... , .. , .... , ... , .. , .. " .. , ... 818-993-8257 
§ Toko America, Inc" 1250 Feehanville Dr. Mt Prospect" IL 60056 " .. ,.,. 312-297-0070 

Oscillators, Clock-2300 

Oscillators, Cavity-2300 
§t Adams-Russell. Anzac Oiv_ 80 Cambridge Sl, Burlington. MA 01803 " 671-273-3333 

Alpha Inds., Inc,. 20 Sylvan Rd., Woburn, MA 01801 ", ... ,""", 617-935-5150 
t Communication Techniques Inc. 36 Route 10, East Hanover. NJ 07936 

"" .. " ..... " .. " ,,, .. ,,,, .. ' .. , .. , ....... ,, .. ,,.. 201-884-2580 
EPSCO Microwave, EPSCO. Incorporated. 411 Providence Hwy_ Westwood, MA 02090 

........ " ........ , ...... ' .. ' .. " .. , .... ' .... , .. , .... ,," ........ ' .. 617-329-1500 
EpSilon-Lambda Elctms, Corp. 427 Stevens Sl, Geneva, IL 60134 ,'.", 312-232-96tl 

t Frequency West Inc. Subsidiary of LORAL Corporation. 214 Devcon Dr_ San Jose. CA 
95112-4210 .... " ...... , .............. , .... " .... "" .... , .... ,"" 408-436-4500 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino. CA 95014 
.,,' ...... "." ........ ' ...... , .... ,," "." .. " .. ", .... " .. ,,' Call Local Sis. Oft, 

K&L Microwave, Inc.. 408 Coles Circle. Salisbury. MD 21801 ,,",,",," 301-749-2424 
t M (A COM Ltd., Humphrey Rd., Dunstable, Bedfordshire, ENGLAND LU5 4SX, England 

.... "" .. , .. , .... "" .... , .... , .. , .... ,,' '" 44(582)471200 
tMC!., Inc., 501 S, Woodcreek Rd., Bolingbrook, IL 60439-4999 ".""'" 312-759-9500 
tMITEQ Inc,. 100 Davids Drive, Hauppauge, NY 11788 ...... """ .... ,,' 516-436-7400 
t Narda Microwave Corp_ Subsidiary of Loral Corp. 435 Moreland Rd., Hauppauge, NY 

11788 .. " .. ", "", .. , .. " .. " ...... ,,, .. ,",, .. ,,",,.. 516-231-1700 
tPremier Microwave, 35 New Broad Sl, Port Chester, NY 10573 "",.," 914-939-8900 
t RFD, Inc" 5024 Nassau St. Tampa, FL 33607 "", ...... "" .. , .. " .. " 813-872-1502 
tTechtrol Cyclonetics.lnc., 815 Market Sl, New Cumberland, PA 17070" 717-774-2746 

Texscan Instruments, Texscan Corporation, 3169 N, Shadeland, Indianapolis, IN 46226 
"", .. ".,""",.,',.,. 317-545-4196 

t Zeta Labs., Sub. of CCT Corp_ 2811 Orchard Parkway. San Jose. CA 95134 
, .... " .. " ". '" "" '"'' '"'''' ".,,"" , .. "',,.,,"" '" " .. " "" 408-434-3600 

Oscillators, Clock·2300 
t Anderson ElectroniCS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

................................................................. A-1337 
t Austron, Inc., P.O. Box 14766, Austin, TX 78761-4766, 512-251-2341 ••.• A-I343 

Bel Fuse, 198 Van Vorst st, Jersey City, NJ 07302, 201-432-0463 ..••.• A-1522 
t Bliley Electric CO., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

................................................................. A·l348 
§ Comclok, Inc., 1142 N. Gilbert st, Anaheim, CA 92801, 

714-991-1580;800-333-9825 •.•.••.•.•.•..••••..•.•...••.•.•.•.••.• A-1358 
t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 6OS05, 312-851-4722 

................................................................. A-1361 
§t CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-786-8411 ••••.•.•.•.••.•••.•.•.•••.•• A-1372-1380 
§ Dale Electronics, Inc., Tempe DiY., 1155 W. 23rd st, Tempe, AZ 85282, 

602-967-7874 .•.•••.•....•..•••.••••••••••.••••••..••.•••..• A-1388-139O 
DCllnc., 14812 W. 117th Street, P.O. B01<215, Olathe, KS 66061, 913-782-5672 

................................................................. B-l054 
§ Epson America, Inc., 3415 Kashiwa st, Torrance, CA 9OS05, 213-534-4500 

................................................................. A·1394 
§t Fox Electronics, 5842 Corporation Circle, Fl Meyers, FL 33905,813-693-0099 

................................................................. A-1397 
§ ITT Components, m Corporation, 5 Jenner .st., Ste. 100, Irvine, CA 92718, 

714-727-3001 ............................................... A-1404-1405 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts st, P.O. Box S, ML 

Holly Springs, PA 17065, 717-486-3411 ..••..•. ..•••.•••.•••••• A-1412-1414 
§t MF Elctrns.Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

.••••.••••••. .• ......................... ..•. .. .............. A-1418-1419 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 

................................................................. A-1422 
Microsonics fnc., 60 Winter st, Weymouth, MA 02188,617-337-4200 •. .. A-1425 

§t Monitor Products Co., Inc., S02 Via Del Monte, OceanSide, CA 92054, 
619-433-4510 .,............................................. A'1426-1427 

M-Tron Industries, P.O. Box 630, E Hwy. SO, Yankton, SO 57078, 605-665-9321 
......................... ' ........................................ A'1429 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A-143O 

§ NDK America, Inc., 20300 Stevens Creek Blvd., Sle. 400, Cupertino, CA 95014, 
408-255-0831 ••.••••••...•..•.•.•....•.•.•.•. A-1330,1432-1433,1435-1437 

t Oscillatek, K & L Microwave, 620 North Lindenwood Dr., Olathe, KS 66062, 
913-829-1777 .•.•...•••..••••. ;............................. A-1440-1441 

§ Pletronics, Inc., 9026 Roosevelt Way N.E, Seattle, WA 98115, 206-523-9395 
•••.••••••. • •.••••••.•••..•.•.•.•.. .•.• ••.•.••••••.•.•••••.• A-1448-1449 

t Q-Tech Corp., 101SO W. Jetterson Blvd., Culver City, CA 90232-3510, 
213-836-7900 ............................................... A'14SO-1451 

t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North st, 
Carlisle, PA 17013, 717-243-5929 .......•.•........•.••.•••.•.••.•• A'1454 

§ SaRonix, 4010 Transport at San Antonio, Palo Alto, CA 94303,415-856-6900 
................................................... ••••.•.•. A'1460-1462 

§ Selko Instruments U.S.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 9OS05, 
213-517-7770 •••.•.•.•....•••..•...•.•...•.•.•.••....•••.•.•••.•. A-1464 

Spectrum Technology, Inc., DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 
93116,805-964-7791 ••••••.••••••••.•.•.•.••..•..•..•.•...•. A'1465-1468 

§ Standard Crystal Corporation, 9940 E Baldwin PI., EI Monte, CA 91734, 
818-443-2121 .................................................... A-1469 

§t Slatek Corp., 512 N. Main st, Orange, CA 92668, 714-639-7810 
....................................................... A'1470,1474-1475 

t Vectron laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850,203-853-4433 
• . • • . • .. • • . • • • • • • • • • • • .. . • . • • . • . • . • . . • . • . • . • . . • .. • • . .. .. • ... A'I480-1481 

t Xsis Electronics, Inc., 12620 W. 63rd st, Shawnee, KS 66216, 913-63HI448 
............................................................ ; .... A'1488 

Analytic Inslruments Corporation, P.D. Box 542845, Dallas, TX 75354 ,.. 214-357-3882 
t 8-0 Crystal Entprs.. Inc.. 1727 W. Galbraijh Rd., Cincinnati, OH 45239 . ,. 513-522-3300 

Blackhawk Networks Corp., 14 N. Parker Dr_ PH Box 919, Janesville, WI 53545 
, .. , ..... ,.,.'.' .. "., .. ".".".,.,,',., ... , ..... , ... ',', ... , ....... " 608-752-8701 

Cal Crystal Lab" Inc" ,1142 N, Gilbert, Anaheim, CA 92801 ., ... , .. ",.,.,714-991-1580; 

§t Crystek Corp, P.O. Box 06135, Fl Myers, FL 33906 ..... , .. , ... ', .. , 
CTS Corporation, 905 West Blvd North, Elkhart IN 46514 , ... ".""'" 

§tData Delay Device,s. 3 Mount Prospect Ave. Clifton, NJ 07013-1915 

800-854-XT AL 
813-936-2109 
219-293-7511 
201-n3-2299 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Oscillators,· Clock-2300 (Cont'd) 
EIectJ:o Dynamics, Sub. of SFE Technologies, 9075 Cody, Overland Park, KS 66214 Elee. 

Dyna ..............................................................•. 913-888-1750 
Engineered Components Co., P. O. Box 8121, San Luis Obispo, CA 93403-8121 

.............................................. .' ........................ 805-544-3800 
Frequency CQntrol Products, Inc, American Time Products Div, 430 Commack Rd, Deer 

Pk., NY 11729 ............................•............................ 516-243-5730 
tGreenray Inds., Inc., 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 

Hewletl-Pac"'!rd Co., 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
.......... :. . . . . . . . . . . . . . .. ....................................... Call Local SIs. Off. 

Hughes Aircraft Co., Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
....................................................................... 714-752-3800 

t Hughes Microelectronics Circuits Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92658-8903 .............................................. 714-759-2952 

§tlnductive Prods., Inc., 11733 Markon Dr., Garden Grove, CA 92841 ...... 714-891-2572 
§ Kahgan Electronics Corp., 605 Peninsula Blvd., Hempstead, NY 11550 .. 516-538-2300 
tK&L Microwave, Inc, 408 Coles Circle, SalisbUry, MD 21801 ............ 301-749-2424 
t K & L Quartzlek, K & L Microwave, 20 S. 48th Ave., .Phoenix, Al 85043 

. . . .. . . . . . .. . . . .. . . . . .. . .. . .. . . . .. . .. . . . . . . . . . . . .. . . . .. . . . . . . . . . . . .. . .. 602-272-7944 
§t Kyocera Northwest, Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .......................................................... 619-576-2600 
§ Mallory Capacitor Co., Emhart Elctrl.lElctrn Grp., 3029 E. Washington St, Dept EM, P.O. 

·Box 1284, Indianapolis, IN 46201 ..................................... 317-636-5353 
§ Motorola, Inc, Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 ................................................................ 312-451-1000 
§ NEL Frequency Controls, Inc., 357 Beloit St, Burlington, WI 53105 ..•... 414-763-3591 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804 ............ 407-298-200d 

Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr, Princeton, IN 47671-0001 
....................................................................... 812-386-1000 

§ Pulse Instruments Co., 1234 Francisco, Torrance, CA 90502 ............ 213-515-5330 
§ RaKren Electronics, 2315 N.W. 107th Ave., Miami, FL 33172 ............ 305-593-6033 
t Savoy Electronics, P.O. Box 5727, Ft Lauderdale, FL 33310 ............. 305-563-1333; 

8QO.327-1282 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 .............. 818-365-9411 
Sokol Crystal Products, Inc.,·j21 Water St, Mineral Poin~ WI 53565 ..... 608-987-3363 
Stetron International, Inc., 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§ Toko America, Inc., 1250 Feehanville Dr., Mt Prospect" IL 60056 ........ 312-297-0070 
Toyo Comm. Equip. Co., Ltd, 20-4, Nishi-Shimbashi, 3-Chome Minato-Ku, TOKYO, 

JAPAN 105 ..........................................•.. 03-459-7320/03-459-7310 
United States Crystal Corp., 3605 McCart St, Fort Worth, TX 76110 ..... 817-921-3014 

§Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 ...................... 617-435-6831 

OSCillators, Crystal Controlled (Module )-2300 
§t Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

.••.•..•••.••••••••••••.•••••••••••••••.••••••.•••.••••••.••.•••. A·1337 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-8oo-372-2447;ln 

Canada:1-800-553-2448 •.••••••••••• _ •••.••.•••••••.••.••••.• A·1339-1341 
Austron, Inc., P.O. Box 14766, Austin, TX 78761-4766, 512-251-2341 •.•. A.1342 

t Billey Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 
•••••••••••••.•••••••••••••••.••.•.•..•.•..••.••.....••.•... A·1345,1348 

t California Instruments, Amstar Electronics Group, 5125 Convoy St., Ste. 201, San 
Diego, CA 92111,619-279-8620;800-356-2244;800-821-1634 •••••••••• 002082 

§Comclok, Inc., 1142 N. Gilbert St, Anaheim, CA 92801, 
714-991-1580;800-333-9825 •.•.•••••••••••••••••.••••••••••••••••• A.1358 

t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 
••••••••••••••••••.•• _ ••••••••..••••••••.•••• ; •.••••••.•••••••••• A·1361 

t CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 
Ssndwich, IL 60548,815-786-8411 ••••••• _ A.1372-1373,1375,1378,1382-1387 

§ Dale Electronics, Inc., Tempe Dlv., 1155 W. 23rd St., Tempe, AZ 85282, 
602-967-7874 .••••••••••••••.••..••.••.•••.••••••.•••••••••• A.1388-1390 

tElectronic Research Co., 7618 Wedd St., Overland Park, KS 66204,913-631-6700 
...•...••••••.•••.•••••••..•.••..•••••• _ ••.•.•••••••••••••••••••• A·1392 

Epson America, InC., 3415 Kashiwa St., Torrance, CA 90505, 213-534-4500 
•••••••••••••••.••••••••.•..••..••••••••••••.•••••••.••••• •• A·1393-1394 

§t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905, 813-693-0099 
•.••.•.•••••.••.••••••••.•.•••.••••••••••••••••••••.••••••.••••.• A.1397 

t Frequency and Time Systems, Inc., DATUM, INC., 34 Tozer Rd., Beverly, MA • 
01915, 508-927-8220 •••••••••••••••.•••••••.•••••.•••.••.••••••.• 001254 

t Frequency ElectronicS, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 
516-794-4500 ••••.•..••.•••••.•••••••••.••.•••••••••••••..•• A.1398-1399 

t laotemp Research, Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 
22901,804-295-3101 •••• :................................... A.1402-1403 

ITT Components, ITT Corporation, 5 Jenner .st, Ste. 100, Irvine, CA 92718, 
714-727-3001 •••••••••••••••••••.••.•••.•..•••.••••••••••••. A.1404-1405 

t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt 
Holly Springs, PA 17065, 717-486-3411 •.••••••••••.••••••••••• A.1412-1415 

§t MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 
•••••.••••••.••.••••••••.•••..••••••••••••••••••.•• _........ A·1418-1419 

Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 
•••••••••••••• ; ••••••.•..•••••••.•.•••••••••••••••••••••••••••••• A·1421 

t Microsonics Inc., 60 Winter St., Weymouth, MA 02188,617-337-4200 •••. A.1425 
t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 •••••••••••••••••••• _ ••.••••••.•• _ •••••.••••••• _ A.1426-1427 
§ M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078,"&05-665-9321 

•••••.•• _ •• _. _ •••••••••••••••.••.•.••••••..••.•••••••••••.••••••• A·1429 
§t Mursta Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 •• _ ••••• _ •••••••• _ •••••••••••••••••••••• _ • • • . • • • • • .• A'143O 
NDK America, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 

408-255-0831 •••••.•••••••••.••. _ •••• _............ A.1330,1432,1434-1437 
t Oscillalek, K & L Microwave, 620 North Undenwood Dr., Olathe, KS 66062, 

913-829-1777 •••••• _ •••••••••••••.••••••• _.................. A.1440-1441 
t Ovenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-877-8050 •••.•••••••••••••••••••••.•. _.................. A.1442-1444 
§ Pletronics, Inc., 9026 Roosevelt Way N.E., Seattle, WA 98115, 206-523-9395 

•••••••••••••• _ •••••••••••••••••••••••.•.•••••••••••.••••••••••• _ Ae1449 
to-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 ••• _ • _ •• _ • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A.1450 

PRODUCT INDEX & DIRECTORY 

t Reeves-Hoffman Div., Dynamics Corporstlon of America, 400 W. North St., 
carlisle, PA 17013,717-243-5929 •••••••••• _ •.••••••• _ •••••.•• _ ; • •• A.1455 

§ SsRonix, 4010 Transport at Ssn AntOniO, Palo Alto, CA 94303, 415-856-6900 
• ••••••••••••• _ • _ •• _ • • • • • • • • • • • • • • . • • • • • . • • • • • • • • • • • . • • • • • •• A'1460-1462 

t Sswtek Inc., P.O. Box 609501, Oriando, FL 32860-9501, 407-886-8860 ••• A·1463 
§ Selko Instruments U.s.A., Inc., 2990 W. Lomila Blvd_, Torrance, CA 90505, 

213-517-1770 • _.................................................. A-1464 
t Spectrum TechnOlogy, Inc., DATUM, Incorporsted, 300 Lopez Rd., Golete, CA 

93116,805-964-7791 .•••• _ •••••••• _......................... A·1465-1468 
§t Statek Corp_, 512 N. Main St., Orange, CA 92668, 714-839-7810 

• ••.••••.•.•••••••••.••••••• , • • • • • • • • • • • • • • • • • • • • • • • • •. A·1470,1472-1475 
t Techtrol Cyclonetlcs, Inc., 815 Market St., New Cumberland, PA 17070, 

717-774-2746 ••••••••••••••••••••••• _ ••••••••••••• _ •••. _......... A.1477 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634, 

813-884-1411 _ •••••••.•••••••••••••••••••••••••••• _. _ •.•••.••• _.' A.1642 
t Vec\ron Laborstories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 

• ••.•.•••.•.••• _ •••••••••••.•••••••.•••.•••••••••••• _ •• A·1481, 1483-1484 
t Xsis ElectroniCS, Inc., 12620 W. 63rd St., Shawnee, KS 66216, 913-631-0448 

• _ •••.•.••••.•.••••••.••••••.••••••••••• _ •••••••••••••••••••••••• A·1488 
t Airtron, Utton Industries, Inc., 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . • . . . . . . . . . . . . . 201-539-5500 
Analytic Instruments Corporation, P.O. Box 542845, Dallas, TX 75354 . .. 214-357-3882 

t B-D Crystal Entprs., Inc, 1727 W. Galbraith Rd, Cincinnati, OH 45239 . . . 513-522-3300 
Berkeley Nucleonics Corp., 1121 Regatta Sq, Richmond, CA 94804 .... 415-234-1100 
Blackhawk Networks Corp., 14 N. Parker Dr, P.O. Box 919, Janesvnle, WI 53545 

.. . . . . . . . .. . .. . . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . ..... . . . . . .. .. . .. . .. . . . . .. 608-752-8701 
Cal Crystal Lab., Inc., 1142 N. Gilbert, Anaheim, CA 92801 •.............. 714-991-1580; 

800-854-XT AL 
§ Calmax Corp., 341o-C W. MacArthur Blvd., Santa Ana, CA 92704 •...... 714-957-1299 
§ChronomHe Labs, 21011 S. Figueroa St" Carson, CA 90745 ............ 213-320-9452 
tComstron Corp, 10 Hub Dr., Melville, NY 11747 ...........•............ 516-756-1100 

§tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..............•...... 813-936-2109 
tCTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 .............. 219-293-7511 
t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 

Datum Inc., Timingl Aacom Divisions, 1363 S. State College Blvd, Anaheim, CA 
92806-5790 .......•................. ,................................ 714-533-6333 

Elgar Corp., 9250 Brown Deer Rd, San Diego, CA 92121 ...............• 619-450-0085; 
800-854-2213 

t Frequency Control Products, Inc, American Time Products Div, 430 Commack Rd, Deer 
Pk., NY 11729 ............................................•........... 516-243-5730 

t FSI/Fork Standards, Inc, 666 Western Ave, Lombard, IL 60148 .......... 312-231-3511 ; 
312-932-9380 

§tGorrnan-Redlich MIg. Co, 257 W. Union St, Athens, OH 45701 ...•..... 614-593-3150 
t Greenray Inds., Inc., 840 W. Church Rd, Mechanicsburg PA 17055 ..... 717-766-0223 

Hughes Aircratt Co., Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
...................... ,................................................ 714-752-3800 

t Hughes Microelectronics Circuits Division, 500 Superior Ave.; P.O. Box H, Newport 
Beach, CA 92658-8903 .............................................. 714-759-2952 

§ Kahgan Electronics Corp., 605 Peninsula Blvd., Hempstead, NY 11550 .. 516-538-2300 
tK&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t Leigh Instruments Ltd, Components Division, 141 Bond Ave., Don Mills, ON, CANADA 

M3B1M2 ............... : .................•.......................... 416-447-8531 
tMicrowave Systems Inc, 6075 E. Molloy Ad., $yracuse, NY 13211-2100 

..................................................................•.... 315-437-9951 
t MITEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . . . 516-436-7400 
§ Motorola, Inc., Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 ..................•....... , ..............•...................... 312-451-1000 
§NEL Frequency Controls, Inc., 357 Beloit St, Burlington, WI 53105 ...... 414-763-3591 
tPiezo Crysta~ 100 K St, Box 619, carlisle, PA 17013 •....•............. 717-249-2151 
t Piazo Technology Inc, 2525 Shader Rd., Orlando, FL 32804 ..•......... 407-298-2000 
§Raltron Electronics, 2315 NW. 107th Ave., Miami, FL 33172 .....•...... 305-593-6033 
tRFD, Inc., 5024 Nassau St" Tampa, FL 33607 .......•..•........•...... 813-872-1502 
t Savoy ElectroniCs, P.O. Box 5727, Ft Lauderdale, FL 33310 .....•....... 305-563-1333; 

8QO.327-1282 
Sensor Corp., Box 140, Scottdale, PA 15683 ......•.....•..•..•......... 412-887-4080 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 ..........•... 818-365-9411 
Sokol Crystal Products, Inc., 121 Water St" Mineral Poi~ WI 53565 ..... 608-987-3363 

t Solid State Electronics Corp., 18646 Parthenia St, Northridge, CA 91324 
· . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. . . ... .. .. . . . . .. . .. .. 818-993-8257 

§Spectrum Control, Inc, 2185 W. 8th St" Erie, PA 16505 ................. 814-455-0966 
Stetron International, Inc, 90 Broadway, Buffalo, NY 14203 ....•.•...... 716-854-3443 

§ Syntes! Corp., 40 Locke Dr., Mariboro, MA 01752-9973 ................. 508-481-7827 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 
t T-F Electronics, 4903 Commercial Park Dr, Austin, TX 78724-2638 ..... 512-928-8926 

Toyo Comm. Equip. Co., Ltd, 20-4, Nishi-Shimbash\ 3-Chome Minato-Ku, TOKYO, 
JAPAN 105 ............................................. 03-459-7320/03-459-7310 

§Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 ...................... 617-435-6831 
Varian Associates, EI,ectron Device Group, 611 Hansen Way, Palo ARo, CA 94303 

· ............................... : . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . 415-493-4000 
WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-993-1662/1663 
t Zeta Labs., SUb. of CCT Corp., 2811 Orchard Parkway, San Jose, CA 95134 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . .. 408-434-3600 

Oscillators, Decade (Test)-2900 - See Vol. D 

Oscillators, Digitally Compensated Crystal (DCXO)-2300 
t Billey Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

• •.•• _ •••. _ • _ •.•••.••••• _ .•••••• ; ••••.•••••.••.•••••• , ••••••• _ • •• A·1346 
t Connor-Winfield Corp_, 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

• •••.•••••••••••• _ .••••• _ . _ ••••••••••••••••.••••••••••••••••• _ • •• A·1363 
t VecIron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 08850, 203-853-4433 

, ••••••••••••••••• _ .••••••• _. _ ••••••••••••••••••••••••••• _ ........ A·1480 
tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..........•...•...... 813-936-2109 

CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 •.....•....... 219-293-7511 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

CTS Corp., Frequency Control Div, (Formerly Knights Div.), 400 Reimann Ave., 
Sandwich, IL 60548 .................................................. 815-78&8411 

t Frequency Electronics, Inc., 55 Charles lindbergh Blvd, Mnchel Field, NY 11553 ' 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 t 6-79~4500 

t Greenray Inds, Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 ..... 717-78&0223 
§Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 ...................... 617-435-6831 

WILMANCD, 19529 Business Center Drive, Northridge, CA 91324 
................................................................. 818-993-1662/1663 

Oscillators, LC-2300 
Coilcraft, 1102 Silver Lake Rd., Cary, IL 60013,312-639-2361 ••.•.•.•..• A.1225 

t Connor-Winfield Corp., 1865 Salmarten Rd., Aurora, IL 60505, 312-851-4722 
.•.•••••••..•.••••••••.•...••••.••••••.•.••••.•••.•••..••..•.•••. A·1361 

Dvenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 
804-977-8050 •••••••.•.•.••.•.•••.•....•....•.•.•.••.•...•.•..•.. A·I444 

t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850,203-853-4433 
...•••.••.•.•.•.••••.•.•.••.•.•.••.•..••.••.•.••••••.••...•.•.••• A·I480 

t Crystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..................... 813-936-2109 
t Damon Electronics Div_ 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 
t Greenray Inds., Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 ..... 717-766-0223 

Isotemp Research, Inc_ 1750 Broadway St, P.O. Box 3389, Charlottesville, VA 22901 
.............................................................. 804-295-3101 

K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t MITEQ Inc .• 100 Davids Drive, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . .. 516-436-7400 
t Piezo Technology Inc., 2525 Shader Rd, Orlando, FL 32804 ... 407-298-2000 
t Solid State Electronics Corp., 18646 Parthenia St, Northridge, CA 91324 

..................................... ................................. 818-993-8257 
Spectrum Technology, Inc, DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 93116 

..................................... ................................. 805-9~7791 

§ Toko America, Inc., 1250 Feehanville Dr_ Mt Prospect" IL 60056. ...... 312-297-0070 
WILMANCD, 19529 Business Center Drive, Northridge, CA 9 t 324 

818-993-1662/1663 

Oscillators, Low Frequency (Module)-2300 
Anderson ElectroniCS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

••••••••.•..•.•.•.•.•• , •.•..•.•.••.•.•...•..•••.•.•..•••.•..•••.• A·1337 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-8oo-372-2447;ln 

canada:I-800-553-2448 ••.•••••••••.••..•..•.•••.••.••••••.••••• •. A·I341 
t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

• ................................................................ A·I348 
CML MACARR Div., Marine Electric RPD, Inc., 666 Pacific St., Brooklyn, NY 

11217,718-857-2400 .••••••.••.•.••••••••••.••.•••••.••.•••.•.••. 002084 
tConnor-Winfield Corp., 1865 Salmarten Rd., Aurora, IL 60505,312-851-4722 

•••.•.•...•.••.•..•••.••••••••.•••.•..•.•.•••.••••.•.••••.•. A·1360-1361 
CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-786-8411 •.•••.••.•••.•.••••..•••• ..•. A·1375,1383 
Elgar Corp., 9250 Brown Deer Rd., San Diego, CA 92121, 

619-450.(1085;800-854-2213 .•.•.••••••••.••.•.•.•••.•••••...••••.. 002093 
Fiskara Electronics Corp., (Formerly Behlman Engrg.), 1142 Mark Ave., 

carpinteria, CA 93013, 805-684-8311. .••.••••...•..•.••••.. .•.•.•.•• 002107 
t Fox ElectroniCS, 5842 Corporation Circle, Fl Meyers, FL 33905, 813-693-0099 

..••.•.•.•.•.••.•.•.•.••.•.•.••.•.••.•••.•.••.••.•...•.••.•.•.••.• A·1397 
t Frequency Electronics, Inc., 55 Charles lindbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 .•.•..••••••••••••.••.••.•••••••••••••••.••.••• A.I398-1399 
§ Industrial Teat Equipment, 21 Yennicock Ave., Por:! Washington, NY 11050, 

516-883-1700 .•••.••••.•••.••.••..••.•.•.•....•...•.••.•.•.. 002120,2122 
t McCoy ElectroniCS Co., A Sub. of oak Industries, 100 Watts St., P.O. Box B, Ml 

Holly Springs, PA 17065, 717-486-3411 ••.•.•.••••••••••••.••.• A·1412-1414 
§t MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

•..••••••••••••.•••. ,............. •••.•••. ••.•.••.•.••..••••. A'1418-1419 
M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 

•••••••.•.•••.••.•••.•.••••••.••••.•.•..•.•.•.•..•.••.•••.•.••.•. A·1429 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 •.••••••••••••.•••.•••••••.••.••..•.••.••..• A·143O, B·1899 
Oscillatek, K & L Microwave, 620 North lindenwood Dr., Olathe, KS 66062. 

913-829-1777 •••.••••••.•..•.•.••.•.•.•.•.••.•..••.•..•••••. A.I440-1441 
Ovenalre, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-977-8050 •..•••.•.•.••.•.••.••••••••••••.••••••••.•••.•• A.I442-1444 
t Pacific Power Source Corp., 15122 Bolsa Chlca~, Huntington Bch., CA 92649, 

714-898-2691 ;800-854-2433 ....................................... 002134 
t Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 .................................................... A.1450 
SaRonix, 4010 Transport at San Antonio, Palo Alto, CA 94303, 415-856-6900 

.•••••••.••••••.•••••.••.•••.•.•••••••••••••.••.••••..•••••. A·1460,1462 
standard Crystal Corporation, 9940 E. Baldwin PI., EI Monte, CA 91734, 

818-443-2121 ••.•.••••••••••••••••••••.••••••••••••.••.•••••••••• A.1469 
§t Statek Corp., 512 N. Main St., Orange, CA 92668,714-639-7810 

••••.•••.••••••••••••••••••••.•••.••••.••••••••••.••.•. A.1472,1474-1475 
t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850,203-853-4433 

•..•.••••••••••••••.••.••••.•••••.••.•• ; •.•.•••.••••••••.••.•••.• A·I480 
§t Adams-Russell, Anzac Div_ 80 Cambridge St, Burlington, MA 01803 ..•.. 671-273-3333 

AnalytiC Instruments Corporation, P.O. Box 542845, Dallas, TX 75354 ... 21~357-3882 

t B-D Crystal Entprs, InC., 1727 W. Galbraith Rd., Cincinnati, OH 45239 ... 513-522-3300 
Blackhawk Networks Corp, 14 N. Parker 0'_ P.O. Box 919. Janesville, WI 53545 

....................................................................... 608-752-8701 
tCal~omia Instruments, Amslar Electronics Group, 5125 Convoy S1, Sle. 201, San Diego, 

CA 92t 11 .............................. 619-279-8620;800-356-2244;800-821-1634 
Comstron Corp.. 10 Hub Dr_ Melville, NY 11747 ........................ 516-756-1100 

tCryslek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..................... 813-936-2109 
CTS Corporalion, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
Cybernetic Micro Sys, P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

........................................ ............................... 415-726-3000 
Dai-lchi Shoji of Amer, Inc_ 150 Fifth Ave., Sune 845, New York, NY 10011 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 212-691-9050 
t Damon Electronics Div_ 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 

Douglas Randal( 6 Pawcatuck Ave, Pawcatuck, CT 06379 ............. 203-599-2075 

Oscillators, Microwave-3450 
tElectronic Research Co, 7618 Wedd St, Overland ParI<. KS 66204 ..... 913-631-6700 

Frequency Control Products, Inc., American Time Products Div_ 430 Commack Rd., Deer 
PI<., NY 11729 ...... ..... .. .... ...... ......... ...... 516-243-5730 

Frequency DeviCes, Inc_ 25 locust SI., Haverhill, MA 01830. 617-37~0761 

t FSI/Fork standards, Inc., 666 Western Ave., Lombard, IL 60148 .......... 312-231-3511; 
312-932-9380 

tGreenray Inds., Inc., 840 W. Church Rd, Mechanicsburg, PA 17055 .... 717-766-0223 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . Call Local SIs. Off. 
Hughes Aircraft Co., Microelctms. Sys. Div., 2601 Campus Dr, Irvine, CA 92715 

......................................................... 714-752-3800 
t Hughes Microelectronics Circuits Division, 500 Superior Ave_ P.O. Box H, Newport 

Beach, CA 92658-8903 ..................... ........................ 714-759-2952 
t Isotemp Research, Inc., 1750 Broadway S1, P.O. Box 3389, Charlottesville. VA 22901 

............................... 804-295-3101 
K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 301-749-2424 

t Microwave Systems Inc., 6075 E. Molloy Rd., Syracuse, NY 13211-2100 
............................ ................. ....................... 315-437-9951 

t Monitor Products Co., Inc_ 502 Via Del Monte, Oceanside, CA 92054 619-433-4510 
§ Molorola, Inc., Compl Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 ........................... 312-451-1000 
§ NEL Frequency Conlrols, Inc_ 357 Beloit SI., Burlington, WI 53105 . 414-763-3591 
t NH Research, Incorporated, Instrumentation Products DiviSion, 16601 Hale Ave_ Irvine, 

CA 92714....................... .............. ............... 714-47~39oo 

tPiezo Crysta( 100 K SI., Box 619, Carlisle, PA 17013. 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804 ....... . 
§ Richard-Lee Co., Box 724, New Providence, NJ 07974 
t Solid State Electronics Corp., 18646 Parthenia St, Northridge, CA 91324 

717-249-2151 
407-298-2000 
201-276-0710 

818-993-8257 
tSpectrum Technology, Inc, DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 93116 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-964-7791 
§Syntest Corp., 40 Locke Dr., Marlboro, MA 01752-9973 ......... 508-481-7827 

Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
............... . ............................................. 317-545-4196 

tT-F Electronics, 4903 Commercial Park Dr_ Austin, TX 7872~2638 512-928-8926 
U.S. Inslr. Rentals, 2988 Campus 01_ San Mateo, CA 94403 800-824-2873 

§Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 617-435-6831 
Vistar Corp., 13740 McCormick Dr., Tampa, FL 33626....... 813-855-6611 

Oscillators, Microwave-3450 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002,203-242-0761 

.••••••.••..•••..••.....••.•••.•.•.•..•.•..•.••.••.••..•.•.•.•.•• A·1497· 
Comstron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 .••..•.•. 001235 

t Frequency ElectroniCS, Inc., 55 Charles LIndbergh Blvd., Mitchel Field, NY 11553, 
516-794-4500 •....•.•.••••.•••.••.•.••••.•••.•.••••••.••.••••..•. A·I398 

Marconi Instruments, 3 Pearl Court, Allendale, NJ 07401, 201-934-9050 ..•••• 
001294 

MF Elctrns. Corp.; 10 Commerce Dr., New Rochelle, NY 10801, 914-516-6570 
•.. . .•.•.•••.•..•.•.•.•..•..•...•.•..•.•.•.•.•..•..•••.•. ... A·1418-1419 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .... ,............................................... A·1838 

Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 
213-836-7900 .•••••.•.•...•••.•.•....•.•.....••••.•••••.•••.•••.• A·1452 

t Sawtek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 . .• A·1463 
t Techlrol Cyclonetlcs, Inc., 815 Market St., New Cumberland, PA 17070, 

717-774-2746 ...•..•..•••.•.•••..•.••••.•.••.•••.••.•.•.•.•...••. A·1477 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634, 

813-884-1411 .•.•..••••.... , .•.•.•.•..•.•.•.•.•..•.•....•••• A·I841-1842 
t Z Communications, Inc., 5450 N.W. 33rd Ave., ste. 100, Ft Lauderdale, FL 33309, 

305-735-1000 .................................................... A.1491 
§t Adams-Russell, Anzac Div_ 80 Cambridge SI., Burlington, MA 01803 .... 671-273-3333 

t Airiron, Litton Industries, Inc., 200 E. Hanover Ave_ Morris'Plains, NJ 07950 
................................................................... 201-539-5500 

Alpha Inds., Inc., 20 Sylvan Rd., Woburn, MA 01801 ..................... 617-935-5150 
t Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ............... 617-935-5150 

Alpha Inds., Inc. - TRG Millimeler Comp_ 651 Lowell St, Methuen,MA 01844 
· .................................................................... " 617-682-4661 

t Anghel Laboratories, Inc., 3 Route 46 Wes~ Fairfield, NJ 07006 ......... 201-575,-1116 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

t Aydin Corp_ 700 Dresher Rd_ Horsham, PA 19044 ...................... 215-657-7510 
t Central Microwave Co., Alpha Inds, Inc., 12180 Prichard Farm Rd., Maryland Heights, MO 

63043 ...........................•.................................... 314-291-5270 
t Communication Techniques Inc_ 36 Route 10, Easl Hanover, NJ 07936 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................ 201-884-2580 
§ Eaton Corp., Electronic Instrument Div., 5340 Alia Rd., Los Angeles, CA 90066 

..................................................................... ,. 213-822-3061 
t Electronic Research Co_ 7618 Wedd St, Overland Park, KS 66204 ..... 913-631-6700 

EPSCD Microwave, EPSCD, Incorporaled, 411 Providence Hwy_ Westwood, MA 02090 
....................................................................... 617-329-1500 

Epsilon-Lambda Elctrns. Corp., 427 Slevens St, Geneva, IL 60134 ...... 312-232-9611 
EVI, Inc., 8300 GuiHord Rd., Ste. A, Columbia, MD 21046 ................ 301-29(}-9550 

t FEI Microwave, Inc., Frequency Electronics, Inc_ 825 Siewart Dr, Sunnyvale, CA 94086 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 

t Ferretec Inc_ 544 Gibra~er Dr_ Milpitas, CA 95035-6315 ................ 408-263-1216 
t Frequency Wes~ Inc_ Subsidiary of LORAL Corporation, 214 Devcon Dr, San Jose, CA 

95112-4210 ..................................................... :. . .. 408-436-4500 
General Electric Solid State Div_ G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-685-6530 
Greenray Inds., Inc_ 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-78&0223 

tHDS Inc, 12310 Pinecrest Rd., Fieslon, VA 22091 ....•.....•............ 703-62(}-62oo 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· ............................................................... , .. Call Local Sis. Off . 
Hughes Aircraft Co., Microelctrns. Sys. Div_ 2601 Campus Dr, Irvine, CA 92715 

...................................•........•.......................... 71~752-3800 

t Hughes Microelectronics Circuns Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92658-8903 ............................. ; ....•.......... 714-759-2952 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Oscillators, Microwave-3450 (Cont'd) 
K&L Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad, Whippany, NJ 

07981 ........................•....................................... 201-887-8100 
Lectronic Research Labs., Inc., 1423 Ferry Ave, Camden, NJ 08104 ..... 609-541-4200 

t Litton Systems, Inc., Electron Dves. Div, 960 Industrial Rd., San Carlos, CA 94070 
... : ..... : ........................................ , .................... 415-591-8411 

MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
t M! A COM Ltd., Humphrey Rd., Dunstable, 8edIordshire, ENGLAND LU5 4SX, England 

, ..................................................................... 44(582)471200 
tM/A-COM OSW, Inc., 2626 S. Hardy Dr., Tempe, AZ 85282 ............. 602-986-1471 
f.Magnum Microwave Corp., 4575 Cushing Pkwy, Fremont CA 94536 ... 415-657-9898 
tMaury Microwave Corp, 8810 Helms Ave, Cucamonga, CA 91730 ...... 714-987-4715 
tMCL. Inc., 501 S. Woodcreek Rd, Bolingbrook, IL 60439-4999 .......... 312-759-9500 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 .. : 516-759-5600 
tMicrowave Systems Inc., 6075 E. Molloy Rd, Syracuse, NY 13211-2100 

· ..................... , . . . . . . . . . . .. . . . . . . .. . . . ... . . . . . . . . . . .. .. . . . . . ... 315-437-9951 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire. QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 514-694-6666 
tMITEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 ................... 516-436-7400 
§Murata Manufacturing Co, Ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
t Narda Microwave Corp., Subsidiary of Loral Corp, 435 Moreland Rd, Hauppauge, NY 

11788 ................................................................ 516-231-1700 
§tOmni Spectra, Inc, Microwave Subsystems Div, 2626 So. Hardy Dr, Tempe, AZ 85282 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................. 602-986-1471 
Ovenaire, Electronic Technologies Inc, 708 Forrest St, Charlottesville, VA 22901 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 804-977-8050 
§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr, Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 408-730-0300 
Philips Electronics Ltd, Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B lM8 ..•....................................•.............. 416-292-5161 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, FL 32804 ............ 407-298-2000 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 . . . . . . . .. 914-939-8900 
t Racal-Dana Instrs.lnc., 4 Goodyear St, Irvine, CA 92718 ................ 714-859-8999 
t Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave., Chicago, IL 60812 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-670-0150 
tRFD, Inc., 5024 Nassau St., Tampa, FL 33607 .......................... 813-872.1502 
t Rodale Elctrns. Corp., 603 Chestnut St., Garden City, NY 11530 .. . . . . . .. 516-222-0050 

Sanders AssOCiates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd, Manchester, 
NH 03108-8500 .. : ................................................... 603-645-5548 

t Sanders Associates, Inc., Microwave, 955 Perimeter Rd, Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-6000 Ext 4299 

Sivers IMA, Div. of Philips, 5669 Selmaraine Drive, Culver City, CA 90230 
....................................................................... 213-390-7477 

§ Syntest Corp., 40 Locke Dr., Marlboro, MA 01752-9973 ........... ;,.... 508-481-7827 
T eklronix, Inc., P.O. Box 500, 76/260, Beaverton, OR 97077 ............ 800-635-9433 
Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

415-968-2211 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 

....................................................................... 415-493-4000 
tWatkins-Johnson Co., 3333 Hillview Ave, Palo Ano, CA 94304 ... : ...... 415-493-4141 , 

WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 
................................................................. 818-993-1662/1663 

t Zeta Labs., Sub. of CCT Corp., 2811 Orchard Parkway, San Jose, CA 95134 
· . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-434-3600 

Oscillators, Oven-2300 
Austron, Inc., P.p. Box 14766, Austin, TX 78761-4766, 512-251-2341 •••• A.I342 

t Billey Etectric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 
•.•.••••••.•••..•.••. : .•.....••••.•.••••••.•••••••••••••••••••••• A·I345 

t Conpor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 
••.••.••.•••.•.•..•.••.•••.••.•.•••.••••••••••••••••••••••••••••• A·,363 

t CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 
Sandwich, IL 60548,815-786-8411 ••.••••••••••••••• A.'369,1373,13B4-'386 

Electronic Research Co., 7618 Wedd St, Overland Park, KS 66204, 913-631-6700 
••••••••••••••.••••••••.•••.•..••••••.••••••••.•••••••••••••••••• A·I392 

lsotemp Research, Inc., 1750 Broadway St, P.O. Box 3389, Charlottesville, VA 
22901,804-295-3101 •...••.•.•••••••..•.•••.••••••••.••••••• A.1402-1403 

t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St, P.O. Box B, ML 
Holly Springs, PA 17065, 717-486-3411 •••••••••••••••••••••••• A.'4'2,14'5 

t Microsonics Inc., 60 Winter St, Weymouth, MA 02188,617-337-4200 .••• A.,425 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 •.•••••.••.••••••••..•..••.••••••••••••••••••••••••• A.,43O 
§ NDK America, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 

408-255-0831 •.•••••.•..••••••.••••••••••••••••••• A.,33O,1432,1434-,435 
Ovenaire, Electronic Technologies Inc., 706 Forrest St, CharlotteSVille, VA 22901, 

804-977-8050 •..••••.•.••.••••••.•••••••••••••••••••••••••••••••• A.1442 
t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North St, 

Carlisle, PA 17013, 717-243-5929 •••.•••.••••.•••••.••.•.••••••.••• A.,456 
Techtrol Cyclonetics, Inc., 815 Market St, New Cumberland, PA 17070, 

717-774-2746 .•••.•.••.•••.••.••.•••.••••••••••••••••••••••••.••• A.,477 
t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 

.••••..•..•.•.••••••••.••••••••••••••••••••••••••••••••••••• A·'482-'485 
Comstron Corp., 10 HUb Dr, Melville, NY 11747 ......................... 516-756-1100 

§tCrystek Corp, P.O. Box 08135, Ft Myers, FL 33906 ..................... 813-936-2109 
CTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 .............. 219-293-7511 
Datum Inc., Timingl Aacom Divisions, 1363 S. State College Blvd., Anaheim, CA 

92806-5790 ................. , .. .. . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . .. .. .. 714-533-6333 
t Frequency and Time Systems, Inc, DATUM, INC., 34 Tozer Ad., Beverly, MA 01915 

· ................................ , . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . 508-927-8220 
t Frequency Control Products, Inc., American Time Products Div .. 430 Commack Rd, Deer 

Pk., NY 11729 ........................................................ 516-243-5730 
tGreenray Inds., Inc., 840 W. Church Ad, Mechanicsburg, PA 17055 ..... 717-766-0223 
t Hughes Microelectronics Circuns Division, 500 Superior Ave., P.O. Box H, Newport 

Beach, CA 92658-8903 .............................................. 714-759-2952 
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K&L Microwave, Inc., 408 Cotes Circle, Salisbury, MD 21801 ....•. ,..... 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ 85043 

............................•....•......... , ........................... 602-272-7944 
tMITEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 ............•..... ,. 516-436-7400 

Motorola, Inc., Compt Diva Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 
60131 .........................•..................................•..• 312-451-1000 

§OscilloquarlZ, B & J Marketing, 17074 Dearbom St., Northridge, CA 91325 
· . . . . . . . . . • . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .. 818-993-0048 

t Pieza Technology Inc., 2525 Shader Ad., Orlando, FL 32804 ......•..... 407-298-2000 
WILMANCO,19529 Business Center Drive, Northridge, CA91324 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-993-1662/1663 

Oscillators, Power (Module)-2300 
CML MACARR DIv., Marine Electric RPD, Inc., 666 Pacific St, BrOOklyn, NY 

11217,718-857-2400 •.••••••.•••••••••••••.••••••.•• _............ 002084 
Compact Power Company, 17282 Orange Drive, Yorba Unda, CA 92686, 

714-996-5826 •.••••.••••••••.•.•••••••••••.•••••.••••••••••• ~.... 002090 
t Control Sciences, Inc., 9509 Vassar Ave., Chatsworth, CA 91311, 818-709-5510 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••• 001147 
Elgar Corp., 9250 Brown Deer Rd., San Diego, CA 92121, 

619-450-0085;800-854-2213 .................................. 002092-2093 
Fiskars Electronica Corp., (Formerly Behlman Engrg.), 1142 Mark Ave., 

Carpinteria, CA 93013, 805-684-8311 •••••••••••••••••••••••.•.••••• 002107 
§ Industrial Test Equipment, 21 Yennlcock Ave., Port Waahington, NY 11050, 

516-883-1700 .•.••••.•.••.•.•••••••••••.•.••••••••••.••.•••• 002120,2122 
Julie Research Labs., 211 West 61st St, New VOrk, NY 10023, 212-245-2727 

•••••••••••••••.•.••••.•••••••••.•••. _........................... 001282 
t Pacific Power Source Corp., 15122 Bolsa Chlca St, Huntington Bch., CA 92649, 

714-898-2691 ;800-854-2433 •••••••••••••.•.•.•.••••••.•••••••••••• 002134 
t Q-Teeh Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 ••••.••••••.••.•••••.••.•.••.•.•.••••••••.•.•••••••• A.1450 
SaRonlx, 4010 Transport at San Antonio, Palo Alto, CA 94303, 415-856-8900 

•.••••••.•.••••••••••••••••••••••••••••••••••••••••.••.•••••••••• A·,460 
t Vectron laboratOries, Inc., 166 Glover Ave., Norwalk, CT 06850,203-853-4433 

•••.••••••.••••••••••••••••••••••••.••.•••.••••• : •••••.•••••••••• A·1480 
t American Microwave Technology, Inc., 1127 S. Placentia Ave., Fullerton, CA 92631 

· ......................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 714-680-4936 
tElectronic Research Co., 7618 Wedd St., Overland Park, KS 66204 ..... 913-631-6700 

Energy Systems, 21550 Oxnard St., Woodland Hills, CA 91367 ..... :... 805-273-0547 
EVI, Inc., 6300 GuiHord Rd., Ste. A, Columbia, MD 21046 ................ 301-290-9550 

t Greenray 1nds.,lnc .. 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 
lsolemp Research, Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 22901 

............................................... : ....................... 804-295-3101 
t Litton Systems, Inc., Electron Dves. Div., 980 Industrial Rd., San Carlos, CA 94070 

................•..............•.......................•............... 415-591-8411 
t MAR-CHAR CORPORATION. ATR Electronics, Inc., 167 East Fifth Street, Montello, WI 

53949 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 608-297-2108 
t MC( Inc, 501 S. Woodcreek Rd., Bolingbrook, IL 60439-4999 ...•..•... 312-759-9500 
tMITEQ Inc, 100 Davids Drive, Hauppauge, NY 11788 ............•...... 516-436-7400 
t Modular Devices, Brookhaven A & 0 Plaza, 1 Roned Rd., Shirley, NY 11967 

............... ,....................................................... 516-345-3100 
t Narda Microwave Corp .. Subsidiary of Loral Corp .. 435 Moreland Rd, Hauppauge, NY 

11788 ................................................................ 516-231-1700 
§t Omni Spectra, Inc., Microwave Subsystems Div., 2626 So. Hardy Dr, Tempe, AZ 85282 

........................................•..............•............... 602-966-1471 
tPiezo Crystal, 100 K St, Box 619, Carlisle,PA 17013 ................... 717-249-2151 

Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 
....................................... : ............................... 317-545-4198 

Varian ASSOCiates, Electron Device Group, 611 Hansen Way, Palo Mo. CA 94303 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . 415-493-4000 

WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 818-993-1662/1663 

§Wilson, H. M, Co., 11501 Chimney RockRd,Houston, TX77035 ....... 713-729-1163 

Oscillators, Programmable-2300 
t Boonton Electronics Corp., 791 Route 10, Randolph, NJ 07869, 201-584-1077 

••.••.•..•••.••••••••••.•••••.•••••.••••••••••.••••••.•.••.•••••• 001226 
Datel, Inc., 11 Cabot Blvd., Mansfield, MA 02048,617-339-3000 ••••••••• 001159 
Elgar Corp., 9250 Brown Deer Rd., San Diego, CA 92121, 

619-450-0085;800-854-2213 ••••••••.••.••••••••••.••.•• _..... 002092-2093 
§ Epaon America, Inc., 3415 Kashiwa St, Torrance, CA 90505, 213-534-4500 

•••••••••••••••••••••••••••••••••••••.••••••.•••.•••••••••••••••• A·,393 
Krohn-Hite Corp., Avon Indl. ""-, Bodwell St, Avon, MA 02322, 508-580-1660 

· ••••••••••••••••••••••••.••••••••••••••••••••.••••••••••••.••••. 0·,285 
Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 ••••••••••••••.••••••.••••••.••••.•••••.••.•.•.••••• A.,45, 
§t Statek Corp., 512 N. Main St, Orange, CA 92668, 714-639-7810 •••••.••• A.,474 

t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, Ft. Lauderdale, FL 33309, 
305-735-1000 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·,49, 

AnalytiC Instruments Corporation, P.O. Box 542845, Dallas, TX 75354 .. , 214-357-3882 
t Frequency Electronics, Inc., 55 Charles Undbergh Blvd, Mitchel Field, NY 11553 

· . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. 516-794-4500 
tGreenray Inds., Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 ..•.. 717-766-0223 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC,IFD, Cupertino. CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. Call Local Sis. Oft. 

t NH Research, Incorporated, Instrumentation Products Division, 16601 Hale Ave., Irvine, 
CA 92714 .........•.................................................. 714-474-3900 

Programmed.Test Sources, Beaver Brook Rd., P.O. Box 517, Littleton, MA 01460 
· . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .. 617-486-3008 

Racal-Dana Instrs. Inc., 4 Goodyear St., Irvine, CA 92718 .. . . . . . . . . .. . . .. 114-859-8999 
Richard-Lee Co., Box 724, New Providence, NJ 07974 ...•........•..... 201-276-0710 
Vistar Corp, 13740 McCormick Dr .. Tampa, FL 33626 .............•..... 813-855-6611 

Oscillators, Pulse (Module)-2300 
§ Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1337 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Austron, Inc., P.O. Box 14766, Austin, TX 78761-4766, 512-251-2341 •••• A.1342 
t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

••••.••••.••••••.••••••• _........................................ A·1361 
CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 

S\lndwlch, IL 60548, 815-786-8411 .••••.•..•••.••.•..•••..•.•.•.••• A·1383 
Damon ElectrOnics DiY., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

•••••••••••••••••••••••••••••••••.••.•.•.••.•••••••.••.•..•....•. A·1391 
Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505, 213-534-4500 

•.••••••••.•.•••.••..•.•.•.•.•.••.•.•..•.•...•.•.•.•.••.•••.•.••• A·1393 
Fox Electronlca, 5842 Corporation Circle, Ft. Meyera, FL 33905, 813-693-0099 

.••.•.••.•.•.•.••.•.•....•..•.•..•.•.•••.•..•••.•...•...•••.•..•. A·1397 
lsotemp Research,lnc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 

22901,804-295-3101 ••...•..•.•......•.•..•.•.••.•..•••...•• A.l.402-1403 
t McCoy Electronles Co., A Sub. of Oak Industries, 100 Walls St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 .•.••.•.•••....••.•.••.•.•... A.1412 
MF Elctms. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

•••.••.•.••••.•.•.••.• ..•••.•.•.••.•••. ••.••.••. .•• .•. .. •• .• A-1418-1419 
Microsonles Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 . .•. A.1425 
Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 .•.••.••••.•..••..••.•••.•.•.•..•..•••••..•.•.•.•..• A-1426 
Oscillatek, K & L Microwave, 620 North Undenwood Dr., Olathe, KS 66062, 

913-829-1777 ............................................... A-1440-1441 
Ovenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-977-8050 ............................................... A-1442-1443 
t Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 .................................................... A-1452 
t Reeves-Hoffman Dlv., Dynamics Corporation of America, 400 W. North St., 

Carlisle, PA 17013, 717-243 .. 5929 ••.•••.•••••.••.•.•••.•.•..•.•.•.• A-1455 
SaRonix, 4010 Transport at Sen Antonia, Palo Alto, CA 94303, 415-856-6900 

.••.•.•••.••• , ................................................... A-1460 
Seiko Instruments U.s.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A-1464 
Spectrum Technology, Inc., DATUM, Incorporated, 300 Lopez Rd., Galata, CA 

93116,805-964-7791 ........................................ A-1465-1468 
§t Stetek Corp., 512 N. Main St., Orange, CA 92668,114-639-7810 •.•..•.•. A-1470 

t Vectron laboratOries, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 
• .••••••. .••. .•.•.•.. . .•.••.•.••.•.•.•.••.•.•.••.•.•. .• A-1482,1484-1485 

Analytic Instruments Corporation. P.O. Box 542845. Dallas TX 75354 .. 214-357-3882 
Berkeley Nucleonics Corp .• 1121 Regatta Sq., Richmond, CA 94804 415-234-1100 
Blackhawk Networks Corp, 14 N. PBl1<er Dr, P.O. Box 919, Janesville. WI 53545 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 608-752-8701 
CornstronCorp., 10 Hub Dr, Melville, NY 11747 ........................ 516-756-1100 

tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 .................... 813-936-2109 
CTS Corporation, 905 West Blvd. North, Elkhart IN 46514 .............. 219-293-7511 

t Electronic Research Co, 7618 Wedd St, Overland Park KS 66204 913-631-6700 
Elgar Corp., 9250 Brown Deer Rd.. San Diego, CA 92121 ................ 619-450-0085; 

800-854-2213 
Engineered Components Co., P. O. Box 8121, San Luis ObiSpo, CA 93403-8121 

· . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-544-3800 
EPSCO Microwave, EPSCO, Incorporated, 411 Providence Hwy., Westwood, MA 02090 

· ...................................................................... 617-329-1500 
Frequency Control Products, Inc., American Time Products Div., 430 Commack Rd.. Deer 

PI<., NY 11729 ........................................................ 516-243-5730 
tGreenray Inds,lnc., 840 W. Church Rd., Mechanicsburg, PA 17055 .... 717-766-0223 
t Hughes Microelectronics Circuits DiVision, 500 Superior Ave., P.O. Box H, Newport 

Beach, CA 92658-8903 ............ ................................. 714-759-2952 
K&L Microwave, Inc, 408 Coles Circle, Salisbury, MD 21801 301-749-2424 

t K & L Quartzte~ K & L Microwave, 20 S. 48th Ave, Phoenix, AZ 85043 
. .. . . .. .. . . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .... 602-272-7944 

t MCL, Inc., 50) S. Woodcreek Rd.. Bolingbroo~ IL 60439-4999 ...... 312-759-9500 
Motorola, Inc., Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park IL 

60131 ............... .. ............................................ 312-451-1000 
§ MUrata Erie North America, Inc., 2200 Lake PBl1< Dr., Smyrna, GA 30080 

· . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 404-436-1300 
§NEL Frequency Controls, Inc, 357 Beloit SI., Bu~ington, WI 53105 ..... 414-763-3591 

§t Omni Spectra, Inc., Microwave Subsystems Div., 2626 So. Hardy Dr., Tempe, AZ 85282 
................................................................... 602-966-1471 

t Piezo Crystal, 100 K SI., Box 619, Carlisle, PA 17013 ................... 717-249-2151 
Power Functions Engineering, 3831 Cavalier Dr, Garland, TX 75042 .... 214-278-0996 

t Radio Research Instrument Co., Inc., 584 No~h Main Street Waterbury, CT 06704-3506 
· . . . . . .. . ... . . .. . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-753-5840 

Rhombus Industries, 15801 Chemical Ln, Huntington Bch, CA 92649-1595 
....................................................................... 714-898-0960 

§Richard-Lee Co, Box 724, New Providence, NJ 07974 .................. 201-276-0710 
Sokol Crystal Products, Inc., 121 Water SI., Mineral Point WI 53565 ..... 608-987-3363 

t Solid State Electronics Corp, 18646 Parthenia St, Northridge, CA 91324 
· .. . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . 818-993-8257 

§Syntest Corp., 40 Locke Dr., Mariboro, MA 01752-9973 ................. 508-481-7827 
t TRAK Microwave Corp., 4726 Eisenhower Blvd.. Dept E-B, Tampa, FL 33634 

....................................................................... 813-884-1411 
Varian Associales, Electron Device Group, 611 Hansen Way, Palo AHo, CA 94303 

.. . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . .. . . .. . .. .. .. .. .. . . . .. . . ... ..... 415-493-4000 
WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 

........... , ..................................................... 818-993-1Q,62/1663 

Oscillators, Pulse (Test) - See Generators, Pulse (Vol. D) 

Oscillators, RC (Module)-2300 
Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

................................................................. A-1360 
'Krohn-Hlte Corp., Avon IndL Pic., Bodwell St., Avon, MA 02322,508-580-1660 

................................................................. 0-1285 
Ovenaire, ElectrOnic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-977-8050 .................................................... A-l444 
Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850,203-853-4433 

................................................................. A·1480 

Oscillators, RF (Module)-2300 

tCrystek Corp, P.O. Box 06135. Ft Myers, FL 33906 ..................... 813-938-2109 
CTS Corporation, 905 West Blvd. North, Elkhart IN 46514 .............. 219-293-7511 
CTS Corp., Frequency Control Div, (Fonnerly Knights Div.), 400 Reimann Ave., 

Sandwich,lL 60548 .................................................. 815-786-8411 
Danlel,2991 N. Argyle Ave, Fresno, CA 93727 ... ............. ....... 209-292-1111 
Douglas Randall, 6 Pawcatuck Ave, Pawcatuc~ CT 06379 .... 203-599-2075 
Elgar Corp, 9250 Brown Deer Rd.. San Diego, CA 92121 ................ 619-450-0085; 

800-854-2213 
Engineered Components Co, P. O. Box 8121. San Luis Obispo, CA 93403-8121 

.. .. .. . .. .. . .... ...................................................... 805-544-3800 
Frequency Devices, Inc, 25 Locust St. Haverhil( MA 01830 ............. 617-374-0761 

tGeneral MagnetiCS. 211 Grove SI., Bloomfield. NJ 07003 ............... 201-743-2700 
tGreenray Inds, Inc., 840 W. Church Rd.. Mechanicsburg, PA 17055 ..... 717-766-0223 

Hughes Microelectronics Circu~s Division. 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92658-8903 ............................................... 714-759-2952 

lsotemp Research, Inc., 1750 Broadway SI., P.O. Box 3389, Charlottesville, VA 22901 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............... .............. 804-295-3101 

t Modular Devices, Brookhaven R&D Plaza, 1 Roned Rd.. Shirley, NY 11967 
............................................................ 516-345-3100 

§t Omni Spectra, Inc, Microwave Subsystems Div, 2626 So. Hardy Dr, Tempe, AZ 85282 
.. .. .. .. .. .. .. .. .. .. . 602-966-1471 

Solid State Electronics Corp, 18646 Parthenia SI., Northridge. CA 91324 
. .. .. . .. . . .. . .. . . .. . .. .. .. . .. ... ........................ 818-993-8257 

Tektronix, Inc., P.O. Box 500, 76/260. Beaverton. OR 97077 800-835-9433 
Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ................... 813-855-6611 

Oscillators, Reed-2300 
Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .......••.•.•.....•...•.•.•.•.•...•.•.••...•.......• A.143O 
Alpha Inds, Inc, 20 Sylvan Rd.. Wobum, MA 01801 ..... 617-935-5150 

t MAR-CHAR CORPORATION, A TR Electronics, Inc., 167 East Fifth Street Montello. WI 
53949 .. 608-297-2106 

Oscillators, RF (Module)-2300 
§t Andersen labOratOries, 1280 Blue Hills Ave., BlOOmfield, CT 06002, 203-242-0761 

................................................................. A'1497 
Anderson ElectroniCS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

..•..•.•.••.•.•..•.....•...........••.•.....•.••...••.•..•.•..... A-1337 
t Austron, Inc., P.O. Box 14766, Austin, TX 78761-4766, 512-251-2341 .•.. A-1342 
t BlUey Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 

•.••.•.•......•.....•......••.•.....•.•.........•..••..••.•....•. A·1348 
t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

•.••.•..•••....•.• :.. . •.. .••.•.•••.•..••••.•.•••. ••••• ..••.• A-1360·1362 
CTS Corp., Frequency Control Div., (Formerly Knights Oiv.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-786-8411 .•.....•••.•.•.•.•.••.. A.1383-1385,1387 
§ Dale ElectroniCS, Inc., Tempe Div., 1155 W. 23rd St., Tempe, AZ 85282, 

602-967-7874 ..•.•..•..•.•.•.•.•.•..•..•••.•.•.•••.••...•... A-1388-1389 
Electronic Research Co., 7618 Wedd St., Overland Park, KS 66204, 913-631-6700 

.•........•..•••.......•.•.•.•.•••...•.•.•..•.••.•.•..•.••.•.•.•• A-1392 
Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505, 213-534-4500 

................................................................. A-1393 
§t Fox Electronics, 5842 Corporation Circle, Ft. Meyers, FL 33905, 813-693-0099 

.......................................... _ •.•.•.•.••...•..•.•.•. A-1397 
tFrequency Electronics, Inc., 55 Charles Undbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 .................................................... A-1398 
t Isotemp Research, Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 

22901,804-295-3101 ••.•..•••..•.•.•.•.••.•..••..••••..••.•• A-1402-1403 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt. 

Holly Springs, PA 17065, 717-486-3411 ......................... A"412-1415 
MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

•.•.••.•.•. .•.•.••.. ....••.. ..•. .. .. ..•••.••.•••.•• . •. .• .••• A-1418-1419 
Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 •• .. A-1425 

t Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 
619-433-4510 .................................................... A-1427 

§ M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665-9321 
................................................................. A-1429 

Oscillatek, K & L Microwave, 620 North Undenwood Dr., Olsthe, KS 66062, 
913-829-1777 •......•... '.. .. ..•.. ••.•.•.•. •.•.•••.••.•.•• .... A-1440-1441 

Ovenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 
804-977-8050 •.•••.•...•.•.•••...••.•.••...••..••.•••......• A-1442-1444 

Pletronies, Inc., 9026 Roosevelt Way N.E., Seattle, WA 98115, 206-523-9395 
................................................................. A'1449 

tQ-Tech Corp.,tOl50 W. Jefferson Blvd., Culver City, CA 90232-3510, 
213-836-7900 .••....•..•••.••.•••.•..••..••.•.•.•..•.•.•..•.•.•.. A-1452 

t Reeves-Hoffman Div., Dynamics Corporstion of America, 400 W. North St., 
Carlisle, PA 17013, 717-243·5929 •.•••.•.•.•••.....•.•....•..• A-1454,1456 

SaRonix, 4010 Transport at San Antonio, Palo Alto, CA 94303, 415-856-6900 
............................. " ..•••.•••.•.••••. ••. .. ••.•. •• A-1459·1462 

Spectrum Technology, Inc., DATUM,lncorporated, 300 Lopez Rd., Goleta, CA 
93116,805-964-7791 ..••.••.••.•.•.••.••••••.•.•.•.••••.••.• A-1465-1467 

Standard Crystal Corporation, 9940 E. Baldwin Pl., EI Monte, CA 91734, 
818-443-2121 .................................................... A-1469 

tTechtrol Cyclonelics, Inc., 815 Market St., New Cumberland, PA 17070, 
717-774·2746 .................................................... A'1477 

t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 
................................................................. A'1481 

Xsis ElectroniCS, Inc., 12620 W. 63rd St., Shawnee, KS 66216, 913-531-0448 
................................................................. A·1489 

t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, Ft. Lauderdale,FL 33309, 
305-735-1000 ............................. t...................... A-1491 

§t Adams-Russell, Anzac Div., 80 Cambridge St. Burlington, MA 01803 .... 671-273-3333 
t Alpha Inds., Inc., Microelectronic Div., 2800 Crystal Drive, Hatfield, PA 19440 

....................................................................... 215-822-1311 
Alpha Inds., Inc .• 20 Sylvan Rd., Woburn, MA 01BOI ..................... 617-935-5150 
AnalytiC Instruments Corporation, P.O. Box 542845, Dallas TX 75354 ... 214-357-3882 

t Applied Research, Inc., 111 New South Rd.. Hicksville, NY 11802 ....... 516-938-9700 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Oscillators,. RF (Module)-2300 (Cont'd) 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

Blackhawk Networks Corp., 14 N. Parker. Dr, P.O. Box 919, Janesville, WI 53545 
· ........................................ " ...•... '" ..........• , ... , .. 608-752-8701 

t Communication Techniques Inc, 36 Route 10, East Hanover, NJ 07936 
· . . . . . . .. . .. . . .. . . . . . . .. .. . .. . .. .. . . .. . .. .. . . . • . . . . . . . .•. . . . .. . . .. .. ... 201-884-2580 

Comstron Corp., 10 Hub Dr, Melville, NY 11747 ........................ 518-758-1100 
Cord Electronics, Inc, 177 Cantiague Rock Rd., Westbury, NY 11590 ... 518-935-3640 
CryStek Corp, P:O. Box 06135, Fl Myers, FL 33906 ..................... 813-936-2109 
CTS Corporation, 905 West Blvd. North, Elkhart IN 46514 .....•........ 219-293-7511 

t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 
Engineered Components Co., P. O. Box 8121, San luis Obispo, CA 93403-8121 

· .. . . . . . . . . .. . . . . . .. . . .. . .. .. . .. .. .. . .. . . . . .. . . . . . . . .. .. . . . . .. . . . .. . . .. 805-544-3800 
t FEI Microwave, Inc.,' Frequency Electronics, Inc., 825 Stewart Dr., Sunnyvale, CA 94086 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 408-732-0880 
Frequency Control Products, Inc., American Time Products Div., 430 Commack Rd., Deer 

Pk., NY 11729 .......................................................... 518-243-5730 
t Frequency West Inc, Subsidiary of lORAl Corporation, 214 Devcon Dr., San Jose, CA 

95112-4210 ................... ,. ..................................... 408-436-4500 
§tGorman-Redlich Mfg. Co, 257 W. Union St, Athens, OH 45701 ......... 614-593-3150 

t Greenray Inds., Inc, 640 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-768-0223 
Hughes Aircraft Co., Microelctms. Sys. Div., 2601 Campus Dr., Irvine, CA 92715 

......................................................................• 714-752-3800 
t Hughes Microelectronics CircuHs Division, 500 Superior Ave, P.O. Box H, Newport 

Beach, CA 92658-8903 .............................................. 714-759-2952 
t K&l Microwave, Inc., 408 Coles Circle, Salisbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ. 85043 • 

· ...................................................................... ' 602-272-7944 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefterson Ad., Whippany, NJ 

07981 ................................................................ 201-887-8100 
t MI A-coM OSW, Inc.. 2626 S. Hardy Dr., Tempe, AZ. 85282 ............. 602-966-1471 
t MCl., Inc., 501 S. Woodcreek Ad., Bolingbrook, Il60439-4999 .......... 312-759-9500 
t Microwave Systems Inc., 6075 E. Molloy Rd., Syracuse, NY 13211-2100 

................................. . ............................. 315-437-9951 
t MITEQ Inc., 100 Davids Drive, Hauppauge, NY 11788 . . . . . . . . . . . . . . . . . .. 516-436-7400 
§ Motorola, Inc., Compl Divs. Clock Oscillator Dept, 255~ N. Edgington, Franklin Park, IL 

60131 ................................................................ 312-451-1000 
§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080 

· . . . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . . . . .. . .. . . . . . . . . . . .. . . .. . . . . .. .. . . . .. 404-436-1300 
t Narda Microwave Corp, Subsidiary 01 Loral Corp., 435 Moreland Rd., Hauppauge, NY 

11788 ................................................................ 516-231-1700 
§t Omni Spectra, Inc., Microwave Subsystems Div., 2626 So. Hardy Dr., Tempe, AZ. 85282 

....................................................................... 602-966-1471 
§ Penstock Engineering Labs_ Penstock, Inc., 520 Mercury Dr, Sunnyvale, CA 94086-4018 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 408-730-0300 
t Piezo Crysta( 100 K St, Box 619, Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, Fl 32804 ............ 407-298-2000 
t Raca~Dana Instrs. Inc., 4 Goodyear Sl, Irvine, CA 92718 ................. 714-859-8999 
t RF MonolHhics, Inc., 4441 Sigma Rd, Dallas. TX 75244 ................. 214-233-2903 

Sanders Associates, Inc_ ECBD, A lockheed Company, 955 Perimeter Rd., Manchester, 
NH 03108-8500 ...............................•...................... 603-645-5548 

t Sanders Associates, Inc, Microwave, 955 Perimeter Rd., Manchester, NH 03108 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 603-645-6000 Ext 4299 

Sokol Crystal Products, Inc, 121 Water St, Mineral Point WI 53565 ..... 608-987-3363 
t Solid State Electronics Corp_ 18646 Parthenia St, Northridge, CA 91324 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 818-993-8257 
§Syntest Corp, 40 Locke Dr., Marlboro, MA 01752-9973 ................. 508-481-7827 

§t Systron-Donner Microwave Div_ 14844 Oxnard Sl, Van Nuys, CA 91409 
....................................................................... 818-786-1760 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................. . 
415-968-2211 

Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Texscan.lnstruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
§Toko America,lnc_1250 Feehanville Dr_ Ml Prospect, IL 60056 ........ 312-297-0070 
t TRAK Microwave Corp., 4726 Eisenhower Blvd, Dept E-8, Tampa, Fl 33634 

....................................................................... 813-884-1411 
§Valpey-Fisher, 75 South st Hopkinton, MA 01748 ...................... 617-435-6631 

Vartan Associates, Electron Device Group, 611 Hansen Way, Palo Atto, CA 94303 
.. . . . .. . .. .. . . . . . . . . . . . .. .. . .. . .. . . .. . .. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . .. 415-493-4000 

WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 
................................................................. 818-993-1662/1663 

Oscillators, RF (Test) - See Generators, RF (Vol. D) 

OSCillators, Sinusoidal (Module)-2300 
Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

· , •.•••• , . , •••• , ... , ........... , ........................... , .... , A'1337 
. t Bliley Electric Co., 2545 W. Grandview Blvd., ErIe, PA 16506, 814-838-3571 

.,., •••. , •.•• , ..... , ... , ....... , ...... , ................. ,.,' A·1346-1348 
Compact Power Company, 17282 Orange Drive, Yorba Unda, CA 92686, 

714-996-5826 ...... " ..... , .................................. ,... 002090 
t Connor-Winfield Corp" 1865 Selmarten Rd" Aurora, Il 60505, 312-851-4722 

•• , ..... , ... " .. ' ... ,.', ........ , .••••••• , .• ,., •• , •••• , ..... , A'1361-1363 
t Control Sciences, Inc" 9509 Vassar Ave., Chatsworth, CA 91311, 818-709-5510 

"""'"'''''''''''''''''''''''''''' _ ••• , ........ , ..... , •• ,.".. 001147 
CTS Corp" Frequency Control Div., (Formerly Knights Dlv,), 400 Reimann Ave" 

Sendwich, IL 60548, 815-786-8411 •• " •• , •• ".,. _ , •••• , " A'1383,1385,1387 
ElectronicR8search Co" 7618 Weeki St, Overland Park, KS 66204, 913-631-6700 

',. '" """" , ... ,., , ..................... , ••••• _ .............. ,. A·1392 
Fiskars Electronics Corp., (Fonnerly Bahlman Engrg.), 1142 Mark Ave" 

Carpinteria, CA 93013, 805-684-8311 , •••••• , .••••• ,.,., •• ,",.,.". 002107 
Frequency Devices, Inc., 25 Locust St, Haverhill, MA 01830, 617-374-0761 

., •• ,., •••• , •• ,' _, •• ,.,', •• ,.".,. _"""""""""""" _, •• ,' A·1661 
§ Industrial Test EqUipment, 21 Yennicock Ave" Port Washington, NY 11050, 

516-883-1700 .,." ..... , ..... , , ............. , .. , ••• , ...... , • , .... 002120 

PRODUCT INDEX & DIRECTORY 

lsotempResearch,lnc., 1750 Broadway St, P.O. Box 3389, Charlottesville, VA 
22901,804-295-3101 ".,' _, •• _".,.,.".,.,',. _.", _, _."", A'1402-1403 

t McCoy Electronics Co" A Sub, of Oak Industries, 100 Watts St, P.O. Box B, Mt. 
Holly Springs, PA 17065, 717-486-3411 "", •• ,.,.,"'" '._"'" A.1412-1414 

MF Elctms. Corp,. 10 Commerce Dr., New Rochelle, NY 10801,914-576-6570 
,., •• ", •• _ ••••••••• , •• ,."".""" •• ", _, _."".,., _. _ .. "",." Ao1419 

Microsonlcs Inc" 60 Winler St, Weymouth, MA 02188, 617-337-4200 ,_., A'1425 
t Monitor Producl$ Co" Inc., 502 Via Del Monte, OceanSide, CA 92054, . 

619-433-4510 ., ............... , ....................... , .... , A'1426-1427 
Oscillatek, K & l Microwave, 620 North Undenwood Dr" Olathe, KS 66062, 

913-829,1777 .... "., •• "." ...... , .. ,., ... ,' _ ..... ,.".".. A'1440-1441 
Ovenalre, Electronic Technologies Inc., 706 Forrest St, Chartottesville, VA 22901, 

804-977-8050 .. ,., ..... , ... , .. ,", .... , ........ ,.,., .... ,.,. A'1442-1444 
t Pacific Power Source Corp" 15122 Bolsa Chica St, Huntington Bch" CA 92649, 

714-898-2691;800-854-2433 " ... , •• , ...... ,., .. " ....... ".,., •• ,. 002134 
t Q-Tech Corp" 10150 W, Jefferson Blvd., Culver City, CA 90232-3510, 

213-836-7900 •• , ................... _ •••.•.•••• , •• , •••• _., ........ 'A'1450 
Reeves-HoHman Div" Dynamics Corporation of America, 400 w, North St, 

Carlisle, PA 17013, 717-243-5929 •• ".,.,"', •• , •• , ••• "."., _ A.1455-1456 
SaRonix, 4010 Transport at San AntoniO, Pato Alto, CA 94303, 415-856-6900 

• •• , ........ , •••• , ........... , , , • , •• , , .......... , ...... , , ....... , A'1459 
Spectrum Technology, Inc" DATUM, Incorporated, 300 lopez Rd" Goleta, CA 

93116,805-964-7791 •••••• , •. , •.• , ..... , •• " .. , ..... , •• ,.... A.1465-1468 
Statek Corp., 512 N. Main St, Orange, CA 92668, 714-639-7810 ." , •• , , • A'1470 
Techtrol Cyclonetlcs, Inc., 815 Market St, New Cumbertand,PA 17070, 

717-774-2746 ., •• , •. , ... ,',.,."." ... " ... , ,. _ •• _ .. , ••• "....... Ao1476 
t Vectron laboratOries, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 

· , , • , ...... , , ..... , • , , ... , • _ , •• , •• , ••• , ... , , , .• , •• , .. , • , • , ., A'1480-1485 
Xsis ElectroniCS, Inc., 12620 W, 63rd St, Shawnee, KS 66216, 913-631-0448 

• ... , , •• , • , , , • , ..... , , , ..... , , , , , , , , .... , , .• , .• , •• , , ........ , • , " Ao1488 
§t Andersen laboratories, 1280 Blue Hills Ave_ Bloomfield, CT 06002 ..... 203-242-0761 

t California Instruments, Amstar Electronics Group, 5125 Convoy St, Ste. 201, San Diego, 
CA 92111 .............................. 619-279-8620;800-358-2244;800-821-1634 

t Computer Conversions Corp., 6 Dunton Ct, E. Northport, NY 11731 ..... 516-261-3300 
Comstron Corp., 10 Hub Dr., Melville, NY 11747 ........................ 516-758-1100 

tCrystek Corp, P.O. Box 06135, Fl Myers, FL 33906 ....... c .............. 813-936-2109 
CTS Corporation, 905 West Blvd. North, Elkhart IN 48514 ......... ; .... 219-293-7511 
Cybemetic Micro Sys., P.O. Box 3000, 3000 Hwy. 84, San Gregorio, CA 94074 

.. . .. . . . . . .. . . . . . . . . .. . . . . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... 415-726-3000 
t Damon Electronics Div, 80 Wilson Way, Westwood, MA 02090 ......... 617-329-2460 

Elgar Corp., 9250 Brown Deer Rd., San Diego, CA 92121 •..............• 619-450-00B5; 
600-854-2213 

Energy Systems, 21550 Oxnard St, Woodland Hills, CA 91367 ......... 605-273-0547 
Frequency Control Products, Inc., American Time Products Div., 430 Commack Rd., Deer 

Pk., NY 11729 ........................................................ 516-243-5730 
t Frequency Electronics, Inc:, 55 Charles lindbergh Blvd., Mitchel Field, NY 11553 

· . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . • . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . .. 516-794-4500 
t FSI/Fork Standards, Inc_ 666 Westem Ave., Lombard, IL 60148 ....•..... 312-231-3511; 

312-932-9360 
tGeneral Magnetics, 211 Grove St, Bloomfield, NJ 07003 ............... 201-743-2700 

§tGorman-Redlich Mfg. Co., 257 W. Union St, Athens, OH 45701 ......... 614-593-3150 
tGreenray Inds., Inc., 840 W. Church Rd., Mechanicsburg, PA 17055 ..... 717-768-0223 

Hewlett-Packard Co_ 19310 Pruneridge Ave. CtC, IFD, Cupertino, CA 95014 
.. .. . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . . . . . .. . . . . . . . . . . . . .. Call Local SIs. Oft. 

Hughes Aircraft Co, Microelctrns. Sys. Div_ 2601 Campus Dr, Irvine, CA 92715 
....................................................................... 714-752-3600 

Hughes Microelectronics Circuits Division, 500 Superior Ave, P.O. Box H, Newport 
Beach, CA 92658-8903 .............................................. 714-759-2952 

t K & L Quartztek, K & L Microwave, 20 S. 48th Ave., Phoenix, AZ. 85043 
· . . . . . .. . . . . . . . . . . . . . .. . . .. . . . .. . . . . . . . . . .. .. . . . . . . . . . . .. . . .. .. . .. . .. .. 602-272-7944 

tLeigh Instruments Ltd_ Components Division, 141 Bond Ave., Don Mills, ON, CANADA 
M3B 1M2 ............................................................ 416-447-8531 

tMel Tec, Div. Epsco, Inc, 411 Providence Hwy, Westwood, MA 02090 .. 617-329-1508 
Modular Audio Products, Modular Devices, Inc., 50 Orville Dr., Bohemia, NY 11716 

...................•................................................... 516-567-9620 
t Modular Devices, Brookhaven R&D PlaZa, 1 Roned Ad., Shirley, NY 11967 

....................................................................... 516-345-3100 
Motorola, Inc, Compl Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 ................................................................ 312-451-1000 
§t Murata Erie North America, Inc, 2200 l.iIke Park Dr. Smyrna, GA 30080 

tPiezo Crystal, 100 K st, Box 619, Carlisle, PA 17013 .................. . 
t Piezo Technology Inc., 2525 Shader Rd., Orlando, Fl 32804 ..........•. 

Reai Time Systems, 152 S. MacQuesten Pkwy, Ml Vemon, NY 10550 .. 
t RF Monolithics, Inc., 4441 Sigma Rd., Dallas, TX 75244 ••............... 
t Solid State Electronics Corp., 18646 Parthenia Sl, Northridge, CA 91324 

§ Syntest Corp, 40 Locke Dr. Marlboro, MA 01752-9973 ......•...•.•.... 
t T-F Electronics, 4903 Commercial Park Dr, Austin, TX 78724-2638 ...•. 
t Thaler Corp., 10940 N. Stallard P~ Tucson, AZ 85737 .•.....•.......... 
§ Toko America, Inc_ 1250 Feehanville Dr, Ml Prospect" 1160056 ....•... 

Vistar Corp., 13740 McCormick Dr, Tampa, FL 33626 ......•...........• 

404-436-1300 
717-249-2151 
407-298-2000 
914-667-0425 
214-233-2903 

818-993-8257 
508-481-7827 
512-928-8926 
602-742-5572 
312-297-0070 
813-855-6611 

Oscillators, Sinusoidal (Test) - See Generators, Function 
(Vol, D) 

Oscillators, Square Wave (Module)-2300 
§ Anderson ElectroniCS, P. 0, Box 89, Hollidaysburg, PA 16648, 814-695-4428 

• , ••••••• ,., •• " •• ,.,'" ,."., ••• , ., •• _ •••• _ ••• , ••••• , •• ,'_,_" ,. A'1337 
Auatron, Inc" P,O, Box 14766,Auatin, TX 78761-4766, 512-251-2341 ",. A'1342 
Bel Fuse, 198 Van Vorst St, Jersey CIty, NJ 07302, 201-432-0463 ,_ A'1521-1522 

t BRley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-838-3571 
• , , • , , •• , • , , • , , • , •• , , , • , •.•••••••• , , •••• , •.• , • , , • , , • , , • _ , • , • , , , • _ A'1348 

§ Comclok, Inc" 1142 N. Gilbert St, Anaheim, CA 92801, 
714-991-1580;800-333-9825 , •• , ••••••••••• ,",."."., •• __ . ___ ., __ , A'1358 

A~114 §-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Connor-Winfield Corp., 1865 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

••••.. .•••.•.••••••••••.••••••.••.•.••.•.••.•••.•••••.•••••• A·1360-1362 
§ CTS Corp., Frequency Control Dlv., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60546, 815-786-8411 •.•.••••.•••••••••••••• A·1372-1378,1383 
§ Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St., Tempe, AZ 85282, 

602-967-7874 .•••••••••••••••••.•.••.•.•.••.•••.••••.•••.••• A·1388-1390 
t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090,617-329-2460 

•.••••••••••••••••••••••••••••••••••...•••••••.•••••.••••••.••.•• A·1391 
Data Delay Devices, 3 Mount prospect Ave., Clifton, NJ 07013-1915, 201-773-2299 

......................................... .•. ..•.•. .•.•.••.•• A·1541-1542 
t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905, 813-693.0099 

................................................................. A~1397 
Genstar Rental ElectroniCS, Inc., 6307 De Soto Ave., Suite J, Woodland Hills, CA 

91367,800-331-3440 (in CA);800-227-8409 •.••.•••...••.•••.•.••.•. 001257 
§ Industrial Test Equipment, 21 Yennicock Ave., Port Washington, NY 11050, 

516-883·1700 •.•...•••..• '........................................ 0.2120 
lsotemp Research, Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 

22901, 804-295-3101 ........................................ A·1402·1403 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 

Holly Springs, PA 17085, 717-486-3411........................ A·1412,1414 
§tMF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-8570 

•••..••.••.•••••.••.•••..•.•••.••••.••••••.••••.••.••.•••••• A·1418-1419 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 

................................................................. A·1423 
Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 •• • • A·1425 

§ M·Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078,605-665·9321 
................................................................. A·1429 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ••.•.••••.•••••••••••••.••••••••.••.•.•.•••••••••••• A.143O 

NDK America, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 
408-255.0831 •..••••••.••••••••.•..••••••.•.•.••••••.•••••..•.••. A.1433 

Oscillatek, K & L Microwave, 620 North Lindenwood Dr., Olathe, KS 66062, 
913-829·1777 ............................................... Ao1440·1441 

Ovenaire, Electronic Technologies Inc.; 706 Forrest St., Charlottesville, VA 22901, 
804-9n-B050 ............................................... A·1442·1444 

t Q-Tech Corp., 10150 W. Jefferson Blvd .. Culver City, CA 90232-3510, 
213-836·7900 ............................................... A·1450,1452 

t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North St., 
Carlisle, PA 17013, 717·243-5929 .................................. A·1456 

§ SaRonix, 4010 Transport at San Antonia, Palo Alto, CA 94303, 415-856-6900 
.............................................. : .................. A·1460 

Seiko Instruments U.s.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 
213·517·n70 .................................................... A.1464 

t Spectrum Technology, Ihc., DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 
93116,805-964·7791 •.•...•..•.••.•..•.•.••••••••••••••••••• A·1485-1468 

§t Statek Corp., 512 N. Main St., Orange, CA 92668, 714-639-7810 ••••••••• A.1474 
tTechnltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

............................................... A.1621,2407, B·1022-1025 
t Vectron Laboi-atories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 

............................................................ A·1482,1484 
t Xsis ElectroniCS, Inc., 12620 W. 63rd St., Shawnee, KS 66216, 913·631-0448 

................................................................. A·1488 
AnalytiC Instruments Corporation. P.O. Box 542845. Dallas, TX 75354 ... 214-357-3882 

t Automatic Coil Corp, Sub. Designatronics, Inc, 3545 NW. 71 st St, Dept E, Miami, FL 
33147, ..................................................... , ......... 305-696-6660 

Berkeley Nucleonics Corp_ 1121 Regalia Sq., Richmond, CA 94804 .... 415-234-1100 
Blackhawk Networks Corp_ 14 N. Parker Dr, P.O. Box 919, Janesville, WI 53545 

................. ................................................. ... 608-752-8701 
Cal Crystallah, Inc_ 1142 N. Gilbert, Anaheim, CA 92801 ............... 714-991-1580; 

8Q(}-854-XT Al 
t Califomia Instruments, Amstar Electronics Group, 5125 Convoy Sl, Ste. 201, San Diego, 

CA 92111 .............................. 619-279-6620;800-356-2244;800-&21-1634 
Comstron Corp., 10 Hub Dr_ Melville, NY 11747 ........................ 516-756-1100 

tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..................... 813·936-2109 
§ CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .. 219-293-7511 

EGO Instrs. Div, Sea Data Corp., 1 Bridge St, Newton, MA 02158 ....... 617-984-6360 
t Electronic Research Co., 7618 Wedd St, Overland Park, KS 66204 .... 913·631·6700 

Engin_ed Components Co, P. O. Box 8121, San Luis Obispo, CA 93403-8121 
.... " . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. 805-544-3800 

EVI,lnc_ 8300 GuiHord Rd, Ste. A, Columbia, MD 21046 ................ 301-29()'9550 
Frequency Control Products, Inc_ American Time Products Div., 430 Commack Rd, Deer 

PI<., NY 11729 ........................................................ 516-243-5730 
t Frequency Electronics, Inc, 55 Charles Lindbergh Blvd, M~chel Field, NY 11553 

... _ ................................................................... 516-794-4500 
tFSIIFork Standards, Inc., 666 Western Ave_ Lombard, Il60146 .......... 312-231-3511; 

312-932-9380 
t Greenray Inds., Inc_ 640 W. Church Rd, Mechanicsburg, PA 17055 ..... 717·766-0223 

Hewlett-Packard Co_ 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. . .. . .. . .. . .. .. .. .. .. .. .. .. .. . .. . ... Call Local Sis. Off. 

Hughes Aircraft Co_ Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
....................................................................... 714-752-3600 

t Hughes Microelectronics Circu~s Division, 500 Superior Ave., P.O. Box H, Newport 
Beach, CA 92858-8903 .............................................. 714-759-2952 

t K & L Quartztek, K & l Microwave, 20 S. 48th Ave., Phoenix, AZ 65043 
. . . . .. . . . . . . . . .. . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . .. 602-272-7944 

tLeigh Instruments Ltd, Components Division, 141 Bond Ave., Don Mills, ON, CANADA 
M3B 1M2 ............................................................ 416-447-8531 

tMAR-cHAR CORPORATION, ATR Electronics, Inc. 167 East Filth Street Montello, WI 
53949................................................................ 608-297·2106 

t Monnor Products Co., Inc. 502 Via Del Monte, Oceanside, CA 92054 ... 619-433-4510 
§ Motorola, Inc. Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 

60131 ................................................................ 312-451-1000 
§ NR Frequency Controls, Inc. 357 Beloit St, Burlington, WI 53105 ..•... 414-763-3591 
t NH Research, Incorporaled, Instrumentation Products Division, 16601 Hale Ave., Irvine, 

CA 92714 ... , .............. :......................................... 714-474-3900 

Oscillators, Temperature Compensated-2300 
§tOmni Spectra, Inc, Microwave Subsystems Div., 2626 So. Hardy Dr, Tempe, AZ 85282 

........................ __ ........................................... 602-966-1471 
t Piezo Crystal, 100 K St, Box 619, Carlisle, PA 17013 ................. .. 
t Piezo Technology Inp., 2525 Shader Rd, Orlando, FL 32804 ........... . 
§ Richard-Lee Co_ Box 724, New Providence, NJ 07974 ........... _ .. 
t Solid State Electronics Corp_ 18646 Parthenia Sl, Northridge, CA 91324 

§ Syntest Corp_ 40 Locke Dr_Marlboro, MA 01752-9973 ....... . 
tT-F Electronics, 4903 Commercial Park Dr., Austin. TX 78724-2638 .. ' 
§ Valpey-Fisher, 75 South St Hopkinton, MA 01748 ............. .. 

717-249-2151 
407-298-2000 
201-276-0710 

818-993-8257 
506-481·7827 
512-928-8926 
617-435-6831 

Oscillators, Square Wave (Test) - See Generators, 
Function (Vol. D) 

Oscillators, Surface Mount-2300 
Anderson ElectroniCS, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

.. , •...•...•..• , ............... , ................................. A-1337 
t Connor-Winfield Corp., 1885 Selmarten Rd., Aurora, IL 60505, 312-851-4722 

•.• , ..... , •. , , ....• , ...... , . , • , . , ••• , •..•.• , •....•••. , • . • . .. A·,360·1361 
CTS Corp., Frequency Control Dlv., (Fonnerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-786-8411 ••.••••.•.•..•.•.••.•.• Ao1366,1378,1382 
§ Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St., Tempe, AZ 85282, 

602-967-7874 •.••• ,.............................................. A.l388 
Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505, 213-634-4500 

................................................................. Ao1395 
§t Fox ElectroniCS, 5842 Corporation Circle, Ft Meyers, FL 33905,813-693-0099 

................................................................. A·1397 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, ML 

Holly Springs, PA 17085, 717-486-3411 .. .. .. .. .. .............. ..... Ao1413 
MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

................................................. " .•.•••.. .• Ao 1418-1419 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505·5340 

•.•.•••••••.••.•• ..................... .. .. .•.. ...... .. . . .. •. A·1421-1423 
§ Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 ................................. h.. .......... ... .. A.1426 
M·Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SO 57078, 605-665·9321 

•.•••••..•••••.•...•.•..••..•.•••...•••..........•....•...•..•..• Ao1429 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ••.•....•. ,.................................... Ao1750-1751 
t Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

.213-836-7900 ......................... ;.......................... A'1452 
Seiko Instruments U.S.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A'1464 
Spectrum Technology, Inc., DATUM,Incorporated, 300 Lopez Rd., Goleta, CA 

93116,805-964'7791 ........................................ Ao1465·1467 
§t Statek Corp., 512 N. Main St, Orange, CA 92668,714-639-7810 .... Ao1472·1475 

t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203~53-4433 
................................................................. Ao1481 

Xsis Electronics, Inc., 12620 W. 63rd St., ShaWMe, KS 66216, 913-631-{1448 
................................................................. Ao1489 

t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, 1'1. Lauderdale, FL 33309, 
305-735·1000 .................................................... A·1492 

tB-D Crystal Entprs., Inc, 1727 W. Galbraith Rd, Cincinnati, OH 45239... 513-522-3300 
§tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..................... 813-836-2109 

CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
tGreenray Inds., Inc_ 640 W. ChUrch Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 

Motorola, Inc_ Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Park, IL 
60131 .................. _................................ 312-451-1000 

§NEl Frequency Controls, Inc., 357 Beloft St, Burlington, WI 53105 ...... 414-763-3591 
t Piezo Technology Inc., 2525 Shader Rd, Orlando, FL 32604 ..... 407·296-2000 
§ Pioneer Components, 2352 E 66th St, Brooklyn NY 11234 718-444-3660 
tRF Mon9lfthics, Inc., 4441 Sigma Rd, Dallas, TX 75244 .. _ .............. 214-233-2903 
§Speclrum Control, Inc_ 2185 W. 6th St, Erie, PA 16505 ..... 814-455-0966 
tThaler Corp, 10940 N. Stallard PI_ TuCson, AZ 85737 .................. 602-742-5572 
t TRAK Microwave Corp_ 4726 Eisenhower Blvd, Dept E-8, Tampa, FL 33634 

_......................................... ............. 813-884-1411 
§Valpey·Fisher, 75 South St Hopkinton, MA 01748 ...................... 617-435-6831 

Oscillators, Sweep - See Generators, Sweep (Vol. D) 

OSCillators, Telemetry-1900 - See Vol, D 

Oscillators, Temperature Compensated-2300 
t Billey Electric Co., 2545 W. Grandview Blvd., Erie, PA 18508, 814-838-3571 

.................................. ......... ................. A'1346-1347 
t Connor-Winfield Corp., 1885 Selmarten Rd., Aurora, IL 60605, 312-851-4722 

, ................................................................ A'l362 
t CTS Corp., Frequency Control Div., (Formerly Knights Div.I, 400 Reimann Ave., 

Sandwich, IL 60546, 815·786-8411 .................. Ao1369,1381-1383,1387 
Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905, 813-693-0099 

................................................................. A·1391 
t Frequency ElectroniCS, Inc., 55 Charles Undbergh Blvd., Mitchel Reid, NY 11553, 

516-794-4500 .................................................... A·l398 
t lsotemp Research, Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 

22901,604·295-3101 ............................................. A'1402 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt. 

Holly Springs, PA 17085, 717-486-3411 ••••.•••••..•••••••••••• Ao 1412,1414 
Micro Crystal Division, SMH, 35 E. 21st Street, New York, NY 10010, 212-505-5340 

................................................................. A'1423 
t Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 • • •• A·1425 
t Monitor .Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 ............................................... A·1426-1427 
§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A·143O 
§ NDK AmeriCa, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 

408-255-0831 ..................................... Ao 1330,1432,1434-1435 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Oscillators, Temperature Compensated-2300' (Cont'd) PRODUCT INDEX & DIRECTORY 

Oscillatek, K &L Microwave, 620 North Undenwood Dr., Olathe, KS 66062, 
913-829-1777 •.••••••••••••.••.•••••••••••.••••••••.•••••••• A·1440-1441 

Ovenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 
804-9n-8050 ••••.•.•••.•••••••••••••••••••.••.••••••••.•••• A·1442-1443 

ta-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 
213-936-7900 ••••••••••.•••.••.••••••••.••••••••.••••••.•.••••••. A'1450 

t Reevea-Hollman Div., Dynamics Corporation of America, 400 W. North St., 
Csrllsle, PA 17013, 717-243-5929 •••••.••.•••.••.•. :............... A'1455 

tSawtek Inc., P.O; Box 609501, Orlando, Fl32860-9501, 407-986-9860 ••• A·1463 
t Spectrum Technology, Inc., DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 

93116,805-964-n91 •.•••••••.•••••••••••••••••.•••••.•.•••. A.t465-1468 
t Vectron Laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 203-953-4433 

• • . . • • • • . • • • • . • . • • • • • • • • • . • • • . • • • • • . • • . • • . • • • • • • • •• • • •• A'1482,1484-1485 
t 6-0 Crystal Entprs., Inc., 1727 W. Galbrai1h Rd., Cincinnati, OH 45239 ... 513-522-3300 
tComstronCorp .• l0HubDr,MelvilIe,NYI1747 ........................ 516-756-1100 
tCrystek Corp. P.O. Box 06135. Ft Myers, FL 33906 ..................... 813-936-2109 
tCTS Corporation. 905 West Blvd. North, Elkhart IN 46514 .............. 219-293-7511 
t Damon Electronics Div. 80 Wilson Way. Westwood, MA 02090 ......... 617-329-2460 
tElectronic Research Co .• 7618 Wedd St, Overland Park, KS 66204 ..... 913-631-6700 
t Frequency Control Products, Inc. American TIme Products Div, 430 Commack Rd., Deer 

Pk., NY 11729 ........................................................ 516-243-5730 
Frequency Devices. Inc. 25 Locus1 St. HaVerhill. MA 01830 ............. 617-374-0761 

t Greenray Inds, Inc .• 840 W. Church Rd. Mechanicsburg, PA 17055 ..... 717-766-0223 
HDS Inc., 12310 Pinecrest Rd. Reston. VA 22091 ....................... 703-620-6200 
Hughes Aircrall Co .• Microelctrns. Sys. Div .•. 2601 Campus Dr. Irvine. CA 92715 

....................................................................... 714-752-3800 
t Hughes Microelectronics Circuits DiVision, 500 Superior Ave .• P.O. Box H. Newport 

Beach. CA 92658-8903 .............................................. 714-759-2952 
tK&L Microwave. Inc .• 408 Coles Circle. SaliSbury, MD 21801 ............ 301-749-2424 
t K & L Quartztek, K & L Microwave. 20 S. 48th Ave.. Phoenix, AZ. 85043 

....................................................................... 602-272-7944 
tLeigh Ins1ruments LId., Components ,Division. 141 Bond Ave. Don Mills, ON. CANADA 

M3B'lM2 ............................................................ 416-447-8531 
tM/A-COM OSW,lnc., 2626 S. Hardy Dr., Tempe. AZ. 85282 ............. 602-966-1471 
tMagnum Microwave Corp., 4575 Cushing Pkwy. Fremont, CA 94538 ... 415-657-9898 

Motorola, Inc., Compt Divs. Clock Oscillator Dept, 2553 N. Edgington. Franklin Park, IL 
60131 ................................................................ 312-451-1000 

§t Omni Spectra, Inc.. Microwave Subsystems Div .• 2626 So. Hardy Dr .• Tempe. AZ. 85282 
· . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 802-966-1471 

§Oscilloquartz. B & J Marketing, 17074 Dearborn St. Northridge, CA 91325 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-993-0048 

t Piezo Crystal. 100 K St, Box 619. Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Technology Inc.. 2525 Shader Rd. Orlando. FL 32804 ............ 407-298-2000 
§ Ra~ron Electronics, 2315 N.W. 107th Ave. Miami. FL 33172 ............ 305-593-6033 
t RF Monolithics, Inc. 4441 Sigma Rd .• Dallas, TX 75244 ................. 214-233-2903 

Savoy ElectroniCS. P.O. Box 5727. Ft Lauderdale. FL 33310 ............ 305-563-1333; 
800-327-1282 

t Solid State Electronics Corp .• 18846 Parthenia St. Northridge. CA 91324 
· . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. 818-993-8257 

t T -F Electronics. 4903 Commercial Park Dr .• Austin, TX 78724-2836 . . . .. 512-928-8926 
T oyo Comm. Equip. Co .• Ltd. 20-4. Nish~Shimbashi. 3-Chome Minato-Ku. TOKYO. 

JAPAN 105 ............................................. 03-459-7320/03-459-7310 
t TRAK Microwave Corp.. 4726 Eisenhower Blvd. Dept E-8, Tampa, FL 33634 

....................................................................... 813-884-1411 
§ Valpey-Fisher. 75 South St, Hopkinton. MA 01748 ...................... 617-435-6831 

WILMANCO. 19529 Business Center Drive. Northridge, CA 91324 
................................................................. 811j-993-1662/1663 

t Zeta Labs.. SUb. of CCT Corp .• 2811 Orchard Parkway. San Jose. CA 95134 
.. . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. .. . . . . . . . .. . . . . .. . . . .. 408-434-3600 

Oscillators, Test Equipment ~ See Generators (Specific 
Types) (Vol. D) 

OSCillators, Timable-2300 
Analytic Ins1ruments Corporation. P.O. Box 542845, Dallas, TX 75354 ... 214-357-3882 

Oscillators, Trigger Coherent-2300 
Berkeley Nucleonics Corp .• 1121 Regatta Sq. Richmond, CA 94804 .... 415-234-1100 

OSCillators, Tuning Fork Controlled - Also see 
Resonators-2300 

Micro Crystal Division, SMH, 35 E. 21st Street, New York. NY 10010, 212-505-5340 
..................... ; ........................................... A·1423 

§t Statek Corp •• 512 N. Main St.. Orange, CA 92668. 714-639-7810 •••.••.•• A'1470 
t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, Ft. Lauderdale. FL 33309, 

305-735-1000 .................................................... A'1491 
tCrystek Corp. P.O. Box 08135. Ft Myers. FL 33906 ..................... 813-936-2109 
t Frequency Control Products, Inc., American Time Products Div .• 430 Commack Rd., Deer 

Pk.. NY 11729 .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 516-243-5730 
t Philamon.lnc .• 33 Dubon Ct. Farmingdale. NY 11735 ................... 516-249-2700 
§Rahron Electronics. 2315 N.W. 107th Ave .• Miami. FL 33172 ............ 305-593-6033 
§SaRonix, 4010 Transport at San Antonio, Palo Mo. CA 94303 .......... 415-656-6900' 
tSpectrum Technology. Inc. DATUM. Incorporated. 300 Lopez Rd., Goleta, CA 93116 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 805-984-7791 
tT-F ElectroniCS. 4903 Commercial Park Dr, Austin. TX 78724-2838 ..... 512-928-8926 

OSCillators, UHF/VHF (Module)-2300 
§t Andersen laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

................................................................. A'1335 
Anderson Electronics, P. O. Box 89, Hollidaysburg, PA 16648, 814-695-4428 

••••••••••.••••.•.••••••.•••••••••••••••••••••••••••••••.•••••••• A'1337 
Austron, Inc., P.O. Box 14766, Austin, TX 78761-4766, 512-251-2341 •••• A'1342 

t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 814-938-3571 
................................................................. A'1348 

Connor-Winfield Corp., 1865 Selmarten Rd., Aurora. Il60505, 312-851-4722 
· ...................................................... ; • '" A'1360-1363 

CTS Corp., Frequency Control Div., (Formerly Knights Dlv.), 400 Reimann Ave., 
Sandwich. Il60548, 815-786-8411 ................................. A'1384 

t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 
................................................................. A'1391 

Datum Inc., TIming! Aacom Divisions, 1363 S. State College Blvd., Anaheim, CA 
92806-5790.714-533-6333 ........................................ 001062 

Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505,213-534-4500 
................................................................. A'1393 

t Fox Electr6nics, 5842 Corporation Circle, Ft. Meyers, Fl33905, 813-693-0099 
................................................................. A'1397 

t Frequency ElectroniCS, Inc .• 55 Charles Undbergh Blvd., Mitchel ReId, NY 11553, 
516-794-4500 ..................................................... A'1398 

lsotemp Research. Inc., 1750 Broadway St., P.O. Box 3389, Charlottesville, VA 
22901,804-295-3101 ........................................ A'1402-1403 

McCoy Electronics Co., A Sub. of Oak Industries, 100 WaHs St.. P.O. Box B, Mt. 
Holly Springs, PA 17065. 717-486-3411 ••.••••• :............... A'141;2-1414 

MF Elctrns. Corp., 10 Commerce Dr •• New Rochelle, NY 10801, 914-576-6570 
........................ .................................... A·1418-1419 

Micr080nics Inc., 60 Winter St.. Weymouth, MA 02188, 617-337-4200 • . •. A'1425 
Monitor Products Co., Inc., 502 Via Del Monte, Oceanside, CA 92054, 

619-433-4510 ............................................... A'1426-1427 
§t Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ............ ;....................................... A'143O 
Ovenaire, Electronic Technologies Inc., 706 Forrest St.. CharlotteSVille, VA 22901. 

804-9n-8050 ............................................... A'1442-1444 
Pletronics, Inc., 9026 Roosevelt Way N.E.. 5eettle, WA 98115, 206-523-9395 

................................................................. A'1449 
t Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

213-936-7900 .................................................... A'1452 
t Reeves-Hollman Dlv., Dynamics Corporation of America, 400 W. North St., 

Carlisle, PA 17013. 717-243-5929 .............................. A'1454;1456 
SaRoni", 4010 Transport at San AntoniO, Palo Alto, CA 94303, 415-856-6900 

•. .......................................................... A'1459-1462 
Seiko Instruments U.S.A.. Inc •• 2990 W. lomita Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A'1464 
Spectrum Technology, Inc., DATUM,lncorporated, 300 Lopez Rd., Golete, CA 

93116,805-964-n91 ........................................ A·1465-1468 
Standard Crystal Corporation, 9940 E. Baldwin Pl., EI Monte, CA 91734, 

818-443-2121 .................................................... A'1469 
Slatek Corp •• 512 N. Main St •• Orange, CA 92668, 714-639-7810 •••. A·1474-1475 

t Techtrol Cyclonetics, Inc., 815 Market St.. New Cumberland, PA 17070, 
717-n4-2746 ............................................... A'1476-14n 

t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept. E-9, Tampa, FL 33634, 
813-984-1411 .................................................... A'1842 

t Vectron Laboratories, Inc •• 166 Glover Ave., Norwalk, CT 06850, 203-853-4433 
. • . . • . • . • . .. . • • . • . • . • . • . .. . • . . • .. .. .. • . . . • . • • . • . • . • .. .. . .. •• A'1480-1485 

Xsis ElectroniCS, Inc .• 12620 W. 63rd St., Shawnee, KS 66216, 913-631-0448 
................................................................. A'1489 

t Z Communications. Inc., 5450 N.W. 33rd Ave., SIa. 100. Ft. Lauderdale, Fl33309. 
305-735-1000 .................................................... A'1491 

Alpha Inds.. Inc .• Microelectronic Div .• 2800 Crystal Drive. Hatfield. PA 19440 
....................................................................... 215-822-1311 

t Applied Research. Inc. 111 New South Rd., Hicksville. NY 11802 ....... 516-938-9700 
§t Avantek, Inc, 3175 Bowers Ave.. Santa Clara, CA 95054 ................ 408-727-0700 

Blackhawk Networks Corp. 14 N. Parker Dr, P.O. Box 919. Janesville. WI 53545 
....................................................................... 606-752-8701 

Comstron Corp .• 10 Hub Dr .• Melville; NY 11747 ........................ 516-756-1100 
Crystek Corp, P.O. Box 06135. Ft Myers, FL 33906 ..................... 813-936-2109 
CTS Corporation. 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 

tElectronic Research Co .• 7618 Wedd St, Overland Park, KS 66204 ..... 913-631-6700 
Frequency Control Products, Inc. American Time Products Div, 430 Commack Ad., Deer 

Pk.. NY 11729 ............................. ; .. .. .. .. .. .. .. .. .. .. .. .... 516-243-5730 
t Frequency West, Inc.. Subsidiary of LORAL Corporation, 214 Devcon Dr. San Jose. CA 

95112-4210 ... .......................................... 408-436-4500 
tGorman-Redlich MIg. Co .• 257 W. Union St. Athens, OH 45701 ......... 614-593-3150 
tGreenray Inds..lnc.. 840 W. Church Rd. Mechanicsburg, PA 17055 ..... 717-766-0223 

Hughes Aircraft Co .• Microelctms. Sys. Div, 2601 Campus Dr. Irvine. CA 92715 
....................................................................... 714-752-3800 

Hughes Microelectronics Circuits Division. 500 Superior Ave.. P.O. Box H, Newport 
Beach, CA 92658-8903 .............................................. 714-759-2952 

tK&L Microwave. Inc .• 408 Coles Circle. Salisbury, MD 21801 ............ 301-749-2424 
{Magnum Microwave Corp.. 467~ Cushing Pkwy .• Fremont CA 94538 ... 415-657-9898 
tMicrowave Systems Inc .• 6075 E. Molloy Rd. Syracuse. NY 13211-2100 

....................................................................... 315-437-9951 
MITEQ Inc .• 100 Davids Drive. Hauppauge, NY 11788 ................... 518-436-7400 
Motorola, Inc .• Compt Divs. Clock Oscillator Dept. 2553 N. Edgington. Franklin Park, IL 

60131 ................................................................ 312-451-1000 
tPiezo Crystal,100 K St. Box 619. Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Technology Inc .• 2525 Shader Rd. Orlando, FL 32804 ............ 407-298-2000 
t RF Monolithics, Inc .• 4441 Sigma Rd .• Dallas. TX 75244 ................. 214-233-2903 

Sokol Crystal Products. Inc., 121 Water St, Mineral Point, WI 53565 ..... 608-987-3383 
§Syntest Corp .• 40 locke Dr .• Marlboro, MA 01752-9973 ................. 508-481-7827 
t Teledyne Microwave. 1290 Terra Bella Ave .• Mountain View. CA 94043 ................ . 

415-968-2211 
Tele-Tech Corporation. P.O. Box 790. Bozeman. MT 59715 ............. 406-586-0291 
Texscan Instruments. Texscan Corporation. 3169 N. Shadeland, Indianapolis, IN 46226 

....................................................................... 317-545-4196 
§Toko America, Inc.. 1250 Feehanville Dr .• Mt Prospect,.IL 60056 ........ 312-297-0070 
§ Valpey-Fisher. 75 Soulh St Hopkinton. MA 01746 ...................... 617-435-6831 
t Zeta Labs.. Sub. of CCT Corp, 2811 Orchard Parkway, San Jose. CA 95134 

. . . . . .. .. . .. . . . . . . . . . . .. . . . . . . . . .. . . . . .. . .. .. .. . .. . . .. . .. . . . . . . . . . . . . .. 408-434-3600 

OSCillators, UHF/VHF (Test) - See Generators, UHFIVHF 
(Vol. D) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Oscillators, Ultrasonic (Module)-2300 
M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SD 57078, 605-665-9321 

......................................... ' ........................ A'1429 
Stetek Corp., 512 N. Main St., Orange, CA 92668, 714-639-7810 

....................................................... A'1472,1474-1475 
t Vectron laboralorlea, Inc., 166 Glover Ave., Norwalk, CT 06850, 2030353-4433 

....................................................... A'1481,1483-1485 
Compact Power Company, 17282 Orange Drive, Yorba Linda, CA 92686 

. _ ................................... _ ... ............................. 714-996-5826 
Energy Systems, 21550 Oxnard SI., Woodland Hills. CA 91367 . 805-273-0547 
Matec Instruments. Inc, 75 South St., HOpkinton, MA 01748 ............. 617-435-9039 

t Phonon Corporation, 7 Herman Drive, PD. Box 549, Simsbury, CT 06070 

t Piezo Crystal, 100 K St., Box 619 , Carlisle, PA 17013 ... 
t Solid State ,Electronics Corp, 18646 Parthenia St., Northridge, CA 91324 

203-651-0211 
717-249-2151 

.. .. .. . .. .... .. ...... _ .. .... .................... 818-993-8257 
Tokin America. Inc, 155 Nicholson Ln, 95134, CA 95131 ... , ........... 408-432-8020 
Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 617-435-6831 

Oscillators, Ultrasonic (Test) - See Generators, Ultrasonic 
(Vol. D) 

Oscillators, Voltage Controlled Crystal (VCXO)-2300 
AT&T. 555 Union Blvd., Allentown, PA 18103, 1.aoO-372-2447;ln 

Canada:1.aDO-553-2448 ................ ,............... .•.•.. A'1339-1341 
§t Ball Corp., Efratom Division, 3 Parker, Irvine, CA 92718-1605,714-770-5000 

................................................................. A'1344 
t Bliley Electric Co., 2545 W. Grandview Blvd., Erie, PA 16506, 8140338-3571 

................................................................. A'1347 
t Connor-Winfield Corp., 1865 Salmarten Rd., Aurora, IL 60505, 3120351-4722 

................................................................. A'1362 
t CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-78&.a411 ••••••.. A'1374,1376-13n,1381-1383,1387 
t Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

................................................................. A'1391 
Fox ElectroniCS, 5842 Corporation Circle, Ft Mayers, FL 33905, 813-693-0099 

................................................................. A'1397 
Frequency and lime Systems, Inc., DATUM, INC., 34 Tozer Rd., Beverly, MA 

01915, 508-92703220 •...•..•.•.••....•..••..•••..•.••••..•.•..... 001254 
t Frequency ElectroniCS, Inc., 55 Charles Lindbergh Blvd., Mitchel Field, NY 11553, 

516-794-4500 .................................................... A'1398 
§ Industrial Test EqUipment, 21 Yennicock Ave., Port Washington, NY 11050, 

516.a83-1700 ............................................... 002120,2122 
t McCoy Electronics Co., A Sub. of Oak Industries, 100 Watts St., P.O. Box B, Mt 

Holly Springs, PA 17065, 717-486-3411 •..•.•.••••.•.•.•.. A.1412,1414-1415 
MF Elctrns. Corp., 10 Commerce Dr., New Rochelle, NY 10801, 914-576-6570 

.................. ........................ ...••.•••. ........ A'1418-1419 
~cro Crystal Division, SMH, 35 E. 21st Street, New York, NY 100,10, 212-505-5340 

................................................................. A'1423 
t Microsonics Inc., 60 Winter St., Weymouth, MA 02188, 617-337-4200 .•.• A'1425 
t Monitor Products Co" Inc., 502 Via Del Monte, OceanSide, CA 92054, 

619-433-4510 ............................................... Ao1426-1427 
M-Tron Industries, P.O. Box 630, E. Hwy. 50, Yankton, SD 57078, 605-665-9321 

................................................................. A'1429 
§ Murata Erie North America, Inc., 2200 lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A.1430 
§ NDK America, Inc., 20300 Stevens Creek Blvd., Ste. 400, Cupertino, CA 95014, 

408-255-0831 ..................................... A'1330,1432,1434-1435 
Oscillatek, K & L Microwave, 620 North Lindenwood Dr., Olathe, KS 66062, 

913-829-17n ............................................... A'1440-1441 
Ovenalre, Electronic Technologies Inc., 706 Forrest St, Charlottesville, VA 22901, 

804-9n.ao50 ................................................... " Ao1444 
t Q-Tech Corp., 10150 W. Jefferson Blvd., Culver City, CA 90232-3510, 

2130336-7900 .............................. "..................... A'1452 
t Reeves-Hoffman DiY., Dynamics Corporation of America, 400 W. North St., 

Carlisle, PA .17013,717-243-5929 .................................. A'1456 
t Spectrum Technology, Inc., DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 

93116,805-964-7791 ........................................ A'1465-1468 
Standard Crystal Corporation, 9940 E. Baldwin Pl., EI Monte, CA 91734, 

818-443-2121 .................................................... A.1469 
Struthers-Dunn, Inc., Subsidiary of Nytronics, Inc., lamb's Rd., Pitman, NJ 

08071-0901,609-589-7500 ........................................ B'1592 
t Techtrol Cyclonetics, Inc., 815 Market St., New Cumberland, PA 17070, 

717-n4-2746 .................................................... A'14n 
t Vectron laboratories, Inc., 166 Glover Ave., Norwalk, CT 06850, 2030353-4433 

.. • • • . .. .. • .. • • • • .. • • .. . .. • • • .. • • • .. • • • . • • • • • • . .. . . • • • • . .. .• A'1484-1485 
t Advanced Finer Devices. Inc, 6241 -Yarrow Dr., Ste. 0, Carlsbad, CA 92009 

.................... , .................. , .. , ........................ ,... 619-438-2074 
Alpha Inds, Inc, Microelectronic Div., 2800 Crystal Drive, Hatfield, PA 19440 

_., ............................................................. 215-822-1311 
t Applied Research, Inc, 111 New South Rd., Hicksville, NY 11802 ....... 516-938-9700 

CML MACARR Div., Marine Electric RPD, Inc, 666 Pacific SI., Brooklyn, NY 11217 
....................•.................... , ..................... , . . . . . .. 718-857-2400 

t Communication Techniques Inc., 36 Route 10, East Hanover, NJ 07936 
..... ,................................................................. 201-864-2580 

t Comstron Corp., 10 Hub Dr, Melville, NY 11747 ........................ 516-758-1100 
tCrystek Corp, P.O. Box 06135, Ft Myers, FL 33906 ..................... 813-936-2109 
tCTS Corporation, 905 West Blvd. North, Elkh~ IN 46514 ........ , .•... 219-293-7511 
tElectronic Research Co., 7618 Wedd St., Overland Park, KS 66204 ..... 913-831-6700 
§ EMR Data Systems Div. Sangamo- Weston, Box 3041, Sarasota, FL 33578 

.... , .................................................................. 813-371-0811 
Erb1ec Engineering, Inc., 2760 29th SI., Boulder, CO 80301 .............. 303-447-8750 

tGreenray Inds., Inc., 840 W. Church Rd, Mechanicsburg, PA 17055 ..... 717-766-0223 
Hughes Aircraft Co., Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

....................................... ,............................... 714-752-3800 

Ovens, Crystal & Component-2300 
t Hughes Microelectronics Circui1s Division, 500 Superior Ave., P.O. Box H, Newport 

Beach, CA 92658-8903 ................. I. ...... _ .. . . . . . . . . . . . . . . . . .. 714-759-2952 
t K & L Quartztek, K & L Microwave, 20 S. 48th Ave, Phoenix, AZ 85043 

.... , .............. , . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-272-7944 
t Leigh Instruments Ltd" Components Division, 141 Bond Ave, Don Mills, ON, CANADA 

M3B 1M2., .. , ....... , .. , .................... , .. ,.,." ....... , ..... ,. 416-447-8531 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ......... , 617-272-3000 

t MIA-COM OSW, Inc., 2626 S. Hardy Dr, Tempe, AZ 85282 ........... ,. 602-966-1471 
tMicrowave Systems Inc., 6075 E. Molloy Rd., Syracuse, NY 13211-2100 

315-437-9951 
tMrTEQ Inc., 100 Davids Drive, Hauppauge, NY 11768 ................... 516-436-7400 

Motorola, Inc, Compt Divs. Clock Oscillator Dept, 2553 N. Edgington, Franklin Pru1<, IL 
60131 ................................. _..... ..." .... " ............ 312-451-1000 

§t Omni Spectra, Inc., Microwave Subsystems Div., 2626 So. Hardy Dr, Tempe, AZ 85282 
.......... " ................................................ 602-966-1471 

§Oscilloquartz, B & J Marketing, 17074 Dearbom SI., Northridg<\, CA 91325 
''''''''''" "" ........................................... 818-993-0048 

Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 
Wanham, MA 02254 .. , . " ... , . .. .. .. .. .. .... ........................ 617-890-6107 

t Piezo Crystal, 100 K St, Box 619, Carlisle, PA 17013............ 717-249-2151 
t Piezo Technology inc_ 2525 Shader Rd., Orlando, FL 32804 .. , .. ".,. 407-298-2000 
§ Ranron Electronics, 2315 NW. 107th Ave, Miami, FL 33172 305-593-6033 
t Solid State Electronics Corp, 18846 Parthenia St., Northridge, CA 91324 

818-993-8257 
Teledyne/Geotech,3401 Shiloh Rd., Garland. TX 75041 ""............ 214-271-2561 

tTeledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 , .. , .. , ......... . 
415-968-2211 

Tel ... Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ., .......... 406-586-0291 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 46226 

...... ,...... . ................ ' ...... ,...... 317-545-4196 
T-F Electronics, 4903 Commercial Park Dr, Austin, TX 78724-2838,.... 512-928-8926 

§ Valpey-Fisher, 75 South S~ Hopkinton, MA 01748 .. " ..... " ............ 617-435-6831 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 

" , ............ , .. .. .. .. .. . .. .. .. .. .... 415-493-4000 
Vistar Corp., 13740 McCormick Dr_ Tampa, FL 33626 ................. 813-855-6611 
WILMANCO, 19529 Business Center Drive, Northridge, CA 91324 

....... "........ ................ _" ...... 818-993-1662/1683 
t Zeta Labs., SUb. of CCT Corp, 2811 Orchard Parkway, San Jose, CA 95134 

.................... , . ,.. ..." .... "......... 408-434-3600 

Oscillators (MIL), Crystal &/or Ovens-2440 - See Vol, B 

Oscillators (MIL), VCO, Solid State, RF-2440 - See 
Vol. B 

Oscillographs, Direct Writing-3000 - See Vol. D 

Oscilloscope Accessories-2975 - See Vol. D 

Oscilloscopes, Digital-2975 - See Vol. D 

Oscilloscopes, General Purpose-2975 - See Vol. D 

Oscilloscopes, High Frequency (Above 200 MHz)-2975 
- See Vol. D 

Oscilloscopes, Low Frequency (DC to 3 MHz)-2975 -
See VOl. D 

Oscilloscopes, Mid Frequency {DC to 200 MHz)-2975 -
See Vol. D 

OSCilloscopes, Multibeam-2915 - See Vol. D 

Oscilloscopes, Multiplj:! Channel-2975 - See Vo/_ D 

OSCilloscopes, Portable, Battery Operated-2975 - See 
Vo/_ D 

Oscilloscopes, Programmable-2975 - See Vol. D 

Oscilloscopes, Sampling-2975 - See Vol. D 

Oscilloscopes, Storage-2975 - See Vol. D 

Oscilloscopes, Triggered Sweep-2915 - See Vol. D 

Outlets, Electrical - See Boxes, Junction, Outlets & Wall 
Plates (Vol. C) 

Outlets, Power, International-2100 - See Vo/_ C 

Ovens, Adhesive Caring-4100 - See Vol. D 

Ovens, Aging, Burn-in, life Test-2550 - See Vo/_ D 

Ovens, Crystal & Component-2300 
t CTS Corp., Frequency Control Div., (Formerly Knights Div.), 400 Reimann Ave., 

Sandwich, IL 60548, 815-786-3411 ••..•.•••••••..•.•.•••• A'1369,l384-1386 
McCoy Electronics Co., A Sub, of Oak Industries, 100 Watts St., P.O. Box B, Mt 

Holly Springs, PA 17065, 717-486-3411 ................ ..... ........ A'1415 
t Monitor Products Co., Inc., 502 Via Del Monte, OceanSide, CA 92054, 

619-433-4510 .................................................... A.1427 
t Ovenaire, Electronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-9n.ao50 .................................................... A'1445 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Ovens, Crystal & Component-2300 (Cont'd) 
Spectrum Technology, Inc"DATUM, Incorporated, 300 Lopez Rd., Goleta, CA 

93116,805-964-7791 ............................................. A'1465 
Acme Elec. Heating Corp" 4685 E. 11th Ave., Hialeah, FL 33013 ,....... 305-685-8326 

tBlue M, A Unit of General Signa~ 138th & Chatham Sis., Blue Island, IL 60406 
· ......... '.' ...................................•..................... " 312-385-9000 

§t Casso-Solar, P.O. Box 163, U.S. Roule 202, Pomona, NY 10970 ........ 914-354-2500 
tCTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 , .............. 219-293-7511 
t Frequency Electronics, Inc., 55 Charles Lindbergh Blvd, Mitchel Field, NY 11553 

· ............................................. , . . .. . .. . . . .. . . . . . . .. . ... 516-794-4500 
t frS Systems, Inc., Rle. 209,· P.O. Box 158, Stone Ridge, NY 12464 ..... 8OQ.824-0400 

International Instrumentation, Inc, 2282 Townsgate Ad., Westlake VIg., CA 91361 
....................................................................... 805-495-7673 

t lsotemp Research, Inc., 1750 Broadway St, P.O. Box 3389, Charlottesville, VA 22901 
................ ,...................................................... 804-295-3101 

§ Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 
· . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . .. . . . . . . . . . . . . . .. . . .. . . . . .. . . . . .. .. . .. .. 404-436-1300 

tOven Industries, 207 HempfRd, P.O. Box 290, Mechanicsburg, PA 17055 
....................................................................... 717-766-0721 

,tTrentlnc., 201 Leverington Ave., Philadelphia, PA 19127 ................ 215-482-5000 

Ovens, Drying (for Electronic Instruments)-4100 - See 
Vol. D 

Ovens, Electric - See Furnaces, Electric (Vol. D) 

Ovens, IR, for Surface Mount Devices-4600 - See Vol. C 

Ovens, Vacuum-4100 - See Vol.D 

Packages, Integrated Circuit-3130 
Airpax Corp., Woods Rd., Cambridge, MD 21613,301-228-4600 ••••.•••• A'1717 
AMP, Box 3608, Harrisburg, PA 17105, 800-362-5!i73 .••.••.••.•••••••• C'1165 
Aromat Corp., 629 Central Avenue, New Providence, NJ 07974, 201-464-3550 

................................................................. B'1381 
§ Bivar, Inc., 4 Thomas, Irvine, CA 92718, 714-951-11808 .••.••••••••••.••. C'1017 

FDK America, Inc., Fuji Electromechanical Co., LId., 17326 Edwards Rd., Ste. 
A-13O, Cerritos, CA 90701,213-404-1770 •.•.••••••••••.•••••••••••. A'1735 

HEI, Inc., .Hybrid Electronics Div., 1495 Steiger Lake Ln., Victoria, MN 55386, 
612-443-2500 .................................................... A'1737 

§t Hybrids International LId., Thick Film Division, 311 N. Lindenwood Dr., Olathe, KS 
66062, 913-764-6400 ............................................. A-1759 

Hybridyne, Inc., 2155 N. Forbes Blvd., Tucson, AZ 85745, 602-629~001 .••••• 
A'l738 

t International Sensor Systems, Inc., Aurora Industrial Pk., Box 345, Aurora, NE 
68818,402-694-6111 ........................................ A'1742-1743 

Leach Control Products Div., Leach Corporation, 6900 Orangethorpe Ave., Buena 
Pk., CA 90620, 714-739~770 ...................................... A'1744 

Mepco/Centralab, Inc., A North American Philips Co., 2601 S. Moorland Rd., New 
Berlin, WI 53131, 414-785:;6506 ......................... ............ A'1747 

t Mini-Systems, Inc., Electronic Package Div., 168 E. Bacon SL, P.O. Box 1597, 
Plainville, MA 02162, 508-695-2000 ••.•.••.••••.••••••••••••••••.••• A'1748 

NMBTechnologies, 9730 Independence Avenue, Chataworth, CA 91311, 
818-341-3355 ............................................... A'1750-1751 

t Reeves-Hoffman Div., Dynamics Corporation of America, 400 W. North SL, 
Carlisle, PA 17013, 717-243-5929 ••••••••••••••••••••••••••••• C'1638-1639 

§Accessories for Elctms., Inc., 800 Merrick Rd, Baldwin, NY 11510-3593 
........................................................................ 51&546-1751 

Centertlex Techn. Corp, 221 Seventh Aye., P.O. Box 21, Hawthorne, NJ 07507 
· ................................................................... '" 201-423-0505 

tOetoronics Corporation, 10680 E. Rush Sl, S. EI Monte, CA 91733 ...... 818-579-1130 
Douglas Electronics, 718 Martna Blvd., San Leandro, CA 94577 ......... 415-483-8770 
ELMA Electronic Inc., 41440 Christy Street Fremont CA 94538 ......... 415-656-3400 
Gennum Corporation, Linear Technology Inc., P.O. Box 489, Sta A, Burlington, ON, 

CANADA L7R 3Y3 .................................... 800-263-9353;416-632-2996 
Hudson Tool & Die Co., 18 Malvern St, Newark, NJ 07105 .............. 201-589-1800 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Can)IlUs Dr, Irvine, CA 92715 

.................................. ,..................................... 714-752-3800 
International Instrumentation, inc., 2282 Townsgate Rd, Westlake VIg., CA 91361 

· ............ ,. .. . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . .. .. 805-495-7673 
§ International Rectifier Corp., Semiconductor DiY, 233 Kansas Sl, EI Segundo, CA 90245 

........................................................................ 213-772-2000 
t Isotmnics, Augatlndustrial Park, New Bedford, MA 02745 .............. 617-998-2000 

K-Two Industries, 4331 Miranda AYe., Palo Mo, CA 94306 .............. 408-720-9316 
§t Kyocera Northwest Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .......................................................... 619-576-2600 
§tLSI Logic Corp., 1551 McCarthy Blvd, Milpitas, CA 95035 ............... 408-433-8000 

Min~Systems, Inc., 20 David Rd, North Attleboro, MA 02761 ............ 617-695-0203 
§ Nepenthe, Inc., 2471 E. Bayshore Road, Palo Mo, CA 94303 ............ 415-856-9332; 

800-NEPENTHE 
§ NTK Technical Ceramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., Springfield, NJ 

07081 ................................................................ 201-376-6070 
PCK Technology Div, Kollmorgen Corp., 322 South Service Rd., Melville, NY 11747 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 516-454-4400 
Philips Circuit Assejoblies, 3602 W. Waters Avenu.e, Tampa, FL 33884 .. 813-933-5113 
Philips Circuit Assemblies, 1515 Sixth St South. Hopkins, MN 55343 ... 612-933-4600 
Sanders AssOCiates, Inc., ECBD, A Lockheed Company, 955 Perimeter Ad., Manchester, 

NH 03106-8500 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 603-645-5546 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd, Manchester, NH 03108 

· . . . .. . .. . . .. . . . . . .. .. .. . .. . . . .. . . . . . . . . . . . .... . .. . • . . . .. . . .. . 603-645-8000 Ext 4299 
SGS Semiconductor Corporation, 1000 E. Bell ROad, Phoenix, AZ 85022 

... , ................... , ............................................... 602-867-6100 
t Stevens Products, Inc., 128 N. Park Sl, E Oranga, NJ 07019 ............ 201-672-2140 
t Thomson Electron Tubes & Devices Corp., Special Products Div., 550 Mount Pleasant 

Ave., Dover, NJ 07801 ......................•.....•.. ;................ 201-326-1400 

Packaging Materials, Antistatic-1400 - See Vol. C 

PRODUCT, INDEX ·&DIRECTORY-

Packaging Materials, Foam & Plastic-1400 - See Vol. C 

Packaging Panels, Integrated Circuits - See Boards, 
Plug-in (Vol. C) 

Packaging Services - See Services, Packaging (Vol. D) 

Pads, L, T, & H - See Attenuators,Audio (Vol. D) 

Pads, Transistor Mounting-2100 ...,. See Vol. C 

Paints, Conductive, Electric - See Coatings, Conductive, 
Elec.tric (Vol. C) 

Paints, Finishing-1600 - See Vol. C 

Paints, Metallic, Conductive-1600 - See Vol. C 

Paints, Radioactive - See Coatings, Radioactive (Vol. C) 

Paints, Resistive-Also See Inks for Thick Film 
Microcircuits-1600 - See Vol. C 

Panel Equipment - See Dials (Vol. C), Connectors (Vol. C), 
Jacks (Vol. C), Lights, Indicator (Vol. B), etc; 

Panel Marking Kits - See Kits, Marking (Vol. C) 

Panels, Back Lighted & Edge Lighted-2450 - See Vol. B 

Panels, Electroluminescent-2450 - See Vol. B 

Panels, Fuse-4300 - See Vol. B 

Panels, IC Packaging - See Boards, Plug-in (Vol. C) 

Panels, Jack-2100 - See Vol. C 

Panels, Metal - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Panels, Meter - See Enclosures, Circuit Board, Module, & 
Relay Mounting (Vol. C) 

Panels, Patch - See Panels, Jack (Vol. C) 

Panels, Power BUS for ICs-3200 - See Vol. C 

Panels, Relay Rack - See Enclosures, Circuit Board, 
Module, & Relay Mounting (Vol. C) 

Panels, Touch - See Touch Panels (Vol. D) 

Paper Tape Equipment, Punch-2000 - See Vol. D 

Paper Tape Equipment, Reader-2000 - See Vol. D 

Paper Tape Equipment, Reader/Punch-2000 - See 
Vol. D 

Paper, Graphic Recording-3000 - See Vol. D 

Paper, Thermal-2000 - See Vol. D 

Patch Boards - See Boards, Programming (Vol. C) 

PC Instruments - See Instruments, Test & Measuring, 
Personal Computer (Vol. D) 

Peak Sense & Hold Amplifiers - See Amplifiers, Peak 
Sense & Hold (Vol. D) 

Peltier (Thermoelectric) Heat Pumps - See 
Cooling/Heating Modules, Thermoelectric (Vol. B) 

Perforators, Paper Tape (Electrically Powered)-2000 -
See Vol. D 

Personal Computer Instruments - See Instruments, Test 
& Measuring, Personal Computer (Vol. D) 

Phones - See Handsets, Chestsets, Headphones, Headsets, 
etc. (Vol. D) 

Photocells & Phototubes - See Cells, Photoconductive 
(Vol. B) 

Photodetectors, GaAs-3700 - See Vol. B 

Photodectectors, Silicon-3700 - See Vol. B 

Photoelectric Equipment - See Alarms, Controls, 
Photoelectric (Vol. B) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Photoelectric Tubes - See Celis, Photoconductive (Vol. B) 

Photoemissive Detectors - See Celis, Photoemissive 
(Vol. B) 

Photographic Services - See Services, Photographic 
(Vol. D) 

Photometers - See Meters, Light (Vol. D) 

Photoresistors-3700 - See Vol. B 

Phototransistors, Surface Mount-4800 
§ Sharp, Microelectronics Dlv., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 ..................................... Bo ll79,1282·1286,1291 
t Centronic. Inc. Morgan Crucible Co. Electronics Div., 1829 B DeHaviiiand Dr. Dept E , 

Newbury Park, CA 9132()'1702. ...................... .............. 805-499-5902 
Philips Electronics Lid., Elcoma Division, 601 Milner Avenue, Scarborough, OIlITARIO, 

CAN. Ml B lM8 ... ................ .. ......... 416-292-5161 

Pick and Place Equipment, Automatic-4100 - See 
Vol. D 

Pick and Place Equipment, Manual-4100 - See Vol. D 

Pickups, Magnetic, Proximity, Torque, Vibration, etc. -
See Transducers, Specific Type (Vol. B) 

Pickups, Telephone (For Recording)-1300 - See Vol. D 

Piezoelectric Ceramics-2300 
Bell, Floyd, Inc., 897 Higgs Ave., Columbus, OH 43212. 614-294-4000 .•• 0 01024 
International Components Corp., 105 Maxess Rd., Melville, NY 11747, 

516-293-1500 .................................................... 0 01031 
LZR Electronics, Inc., 8174 Beechcralt Ave., Gaithersburg, MD 20879, 

301-921-9440 .................................................... 001033 
Mallory Capacitor Co., Emhart Elctrl.lElctrn. Grp., 3029 E. Washington St., Dept 

EM, P.O. Box 1284, Indianapolis, IN 46201,317-636-5353 •••.••. 001036-1037 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ............................... A0143O, B01899, 001040-1042 
§ NTK Technical CeramiCS, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 .......... A·1438, Bol901, 001044-1045 
Radio Materials Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 ••.•.••.•.•••.••••••.•••••.••••• A01168,1170 
§ Star Micronics, Inc., OEM Division, 70-0 Ethel Rd. W., Piscataway, NJ 08854, 

201-572-9512 .......................... ,.......... 001054,1056,1058-1059 
§TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 ....•....•••.... , ,...... 001060 
§Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131,408-432-8020 •••.•. 

Bo1926 
t Vernitron Piezoelectric Div., 232 Forbes Rd., Bedford, OH 44146-5478, 

216-232-8600 •. ,................................................. Aol487 
§ Atomergic Chemetals Corp. 91 Carolyn Blvd, Farmingdale, NY 11735-1527 

.. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-694-9000 
Burleigh Instruments, Burleigh Pk., Fishers, NY 14453 .................. 716-924-9355 

t Channel Industries, 839 Ward Dr. Santa Barbara, CA 93111 805-967-0171 
t EDO Weslem Corp. EDO Corp., 2645 South 300 W., Sa~ lake City, Lrr 54115 

. . . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . .. . . . . .. . . . . . . . .. 801-486-7481 /3846 
§ Ferroxcube, Amperex Electronic Corp., 5083 Kings Hwy., Saugerties, NY 12477 

....................................................................... 914-246-2811 
§t Kyocera Northwest, Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 619-576-2600 
§ Martin Sound Prods., 28 Alpha Park, Cleveland, OH 44143-2297 ........ 216-442-2286 

Motorola Ceramic Products, Components Division, 4800 Alameda Blvd. N.E.. 
Albuquerque, NM 87113 ............................................. 505-822-8801 

§ Murata Manufacturing Co. ltd, 26-1 ()'2-chome-T enjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

tPiezo Crystal, 100 K St, Box 619, Carlisle, PA 17013 ................... 717-249-2151 
t Piezo Electric Products, Inc., 212 Durham Ave., Metuchen, NJ 08840 . . .. 201-546-2800 

Primo Company limited, 25-1, &-Chome, Mure, Mitakashi, Tokyo, JAPAN 181 
.......... : . . . . . . .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 0422-43-3121 

t Pulsar Products Div. Physics International, 2700 Merced SI., San Leandro, CA 94577 
....................................................................... 415-577-7236 

§RaHron Electronics, 2315 N.w.l07th Ave., Miami, FL 33172 ............ 305-593-6033 
§Stetco, Inc., 3344 Schierhorn Ct, Franklin PI<., Il60131 ................. 312-671-4208 

Unilator Technical Ceramics Inc.. 6290 Sunset Blvd, Ste. 1126, los Angeles, CA 
90028-8770 .. . .. . .. .. .. ... .. . . .. .. .. .. . ... .. . .. . .. .. ... ... ... . .. .. ... 213-463-5618 

Pilot Lights - See Lights, Indicator (Vol. B) 

Pin Grid Arrays - See Sockets, Pin Grid Array (Vol. C) 

Pin Straighteners, Tube-5400 - See Vol. C 

Pins, Cotter, Dowel, Taper, etc.-2825 - See Vol. C 

Pins, Electrically Conductive-2100 - See Vol. C 

Pins, Mechanical-2825 - See Vol. C 

Plastic Raw Materials, Liquids, Pellets, Powders, 
Resins-1600 - See Vol. C 

PlastiCS, Custom Molding - See Services, Custom 
Molding, Plastic (Vol. D) 

Potentiometer Elements-4750 

Plastics, Encapsulating - See Compounds, Encapsulating, 
Molding, Potting (Vol. C) 

Plastics Fabrication - See Services, Plastics Fabrication 
(Vol. D) 

PlastiCS, Heat Shrinkable - See Caps, Forms & Tapes, 
Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable (Vol. C) 

Plated Wire Memory Systems - See Memory Systems 
(Vol. D) 

Plates, Instructional, Name, Silk Screen - See 
Nameplates (Vol. B) 

Plates, Multihole-2500 - See Vol. C 

Platforms, Thermal - See Thermal Platforms (Vol. D) 

Plating Services - See Services, Plating (Vol. D) 

Players,Magnetic Tape - See Recorders, Magnetic Tape 
(Vol. D) 

Pliers-5400 - See Vol_ C 

Plotters/Hard-Copy Devices-2000 - See Vol. D 

Plotters, X-Y, & Accessories-3000 - See Vol. D 

Plug & Jack Sets-2100 - See Vol. C 

Plug Adapters-2100 - See Vol. C 

Plug Buttons-2825 - See Vol. C 

Plug Caps & Shells-2100 - See Vol. C 

Plugboard Programming Systems - See Boards, 
Programming (Vol. C) 

Plugs, Electrical (All Types)-2100 - See Vol. C 

Plugs, Fused-2100 - See Vol. C 

Plugs, Hole-2500 - See Vol. C 

Plugs, Power, International-2100 - See Vol. C 

Plugs (MIL)-2440 - See Vol. B 

Pointers, Dial-2400 - See Vol. C 

Polarizers, Satellite Antennas-1900 - See Vol. D 

Position Control Systems, Servo - See Controls, Servo 
Systems (Vol. D) 

Positioning Systems, Multiple Axis, Computer Guided-
4100 - See Vol. 0 

Posts, Binding-2100 - See Vol. C 

Posts, Harness Board-2825 - See Vol. C 

Potentiometer Elements-4750 
Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 AII,m-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
................................................................. Ao2061 

§ Jan Hardware Mfg. Co., 47-27 36th St., Long Island City, NY 11101, 718-38H)800 
••••••.•..••.•••••••••••••••••••••••.••••.•••••.••.•.••••••• Col607,1610 

t JDK Controls, Inc., 2630 Lavery Ct, Suite F, Newbury Park, CA 91320-1593, 
805-499-7779 .................................................... Ao2075 

t Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629, 312-581-4555 
................................................................. Ao2085 

Novotechnik U.S., Inc., Village Plaza, 488 Boston Post Rd., Rte. 20 E., 
Marlborough, MA 01752, 617-485-2244 •••.•••••••••••••.••••••••.•. B01900 

Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 
98109,206-281-9380 ............................................. Ao2097 

t Vernllech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••••••• A02103 
t Waters Manufacturing, Inc., Talley Industries, Longfellow Ctr., Wayland, MA 

01778,617-358-2777 ............................................. A02110 
t Assembly Specialists, 914 Main St, Box 965, Acton,.MA 01720 ......... 617-263-9100 

Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 4141 Palm Street 
Fullerton, CA 92635 .................................................. 714-447-2700 

Carter Manufacturing Corporation, 237 Sugar Road, BoHon, MA 01740 .. 617-779-5501 
t Duncan Electronics, Inc. 2865 Fairview Rd, Costa Mesa, CA 92626 .... 714-545-8261 
tElectronic Controls, Inc., 431 Park Industrial Dr. La Habra, CA 90631 .... 213-897-4189 
t litton Potentiometer Div., 750 So. Fu~on Ave., Mt Vernon, NY 10551 ... 914-664-7733 
§ Piher International Corp., 903 Feehanville Dr. Mt Prospect, 1l6oo56 ..... 312-390-6680; 

800-323-8693 
t Robert Shaw Instrument Div. Kendall Lane, NatiCk, MA 01760 .......... 617-875-9711 
§ Shokai Far East, lid., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Vishay Resistive Systems Group, 63 lincoln Hwy. MalVern, PA 19355 .. 215-644-1300 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Potentiometers, Air Operated-4750 

Potentiometers, Air Operated-4750 
t Pres-Air-Trol Corp., 1009 Boston Post Rd., Mamaroneck, NY 10543, 

914-698-21126;800-431-2625 (outside NY) •••••••••••••••••••.••••••• Bo1787 
t LittQnPolentiomeler Div., 750 So. FuHon Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Potentiometers, Carbon Ceramic-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwellintemational Co., 

1414 Allen-Bradley Dr., EI Paeo, TX 79936, 915-592-4888;800-592-4888 

Cord Eleclronics, inc., 177 cantiague Rock Rd., Westbury, NY 11590, 
516-935-3640 .................................................... A.2IJ68 

Mepco/Centralab, North American Philips Corporation, Hwy. 211 W., P.O. Box 858, 
Ft Dodge, IA 50501, 515-573-1300 ................................. Ao2087 

§ Piher International Corp., ,903 Feehanville Dr., Mt. Proapect, IL 60056, 
312-390-6680;800-323-6693 ....................................... A02lJ96 

§ Tocos America, Inc., Tokyo Cosmoe Eleclric Co., Ltd., 585 West Go" Road, 
Arlington Heights, IL 60005, 312-364-7277 •••••••.••••••••••••• A021oo-2101 

§ Alps Electric (USA), Inc. 3553 N. First St. San Jose, CA 95134 ......... 408-946-6000 
§t Bourns, Inc. Resislive Components Group, 1200 Columbia Ave., Riverside. CA 92507 

....................................................................... 714-781-5050 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

§ ISKRA Electronics, Inc., 222 Sherwood Ave. Fanningdale, NY 11735 .... 516-753-0400; 
800-862-2101 

ISL Products In1'l. Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093 .. 516-937-3475 
t Litton Potentiometer Div .• 750 So. FuHon Ave., Mt Vemon, NY 10551 ... 914-664-7733 
§'Murata Manufacturing Co. Ltd, 26-1o-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .............. :................................................... 075-951-9111 
Noble U.SA, Inc. 5450 Meadowbrook Ct, Rolling Meadows, IL 6000B .. 312-364-6038 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr. Manchester, NH 03103 
· . . .. . .. . . . . . . . . . . . .. . .. . .. . . . . . . . . .. . .. . . . . .. . .. . . . .. . .. . .. . . . . . . . . ... 603-869-0054 

§Shokai Far East, Ltd. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
tVernitech, 300 Marcus Blvd, Deer PI<., NY 11729 ....................... 516'586-5100 

Potentiometers, Carbon Film-4750 
Cord ElectroniCS, Inc., 177 C8ntiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .................................................... Ao2IJ68 
lET Labs, Inc., 534 Main St, Westbury, NY 11590, 516-334-5959 .••••••• 001272 
ISL Products Int'I"Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A01094 
Maurey Instrument Corp., 4555 W. 60th St, Chicago, IL 60629,312-581-4555 

................................................................. Ao2IJ82 
Mepco/Cenlralab, North American Philips Corporation, Hwy. 20 W., P.O. Box 858, 

Ft Dodge, IA 50501,515-573-1300 ............................ '. .... A02087 
§ !!Ihe. international Corp., 903 Feehanville Dr., Mt. Proepect, IL 60056, 

312-390-6680;600-323-6693 ....................................... A02096 
§ TocosAmerica, Inc., Tokyo Coemos Electric Co., Ltd., 585 West GoH Road, 

Arlington Heights, Il60oo5, 312-364·7277 •..•.••••••••••.••.•• A021OO-2101 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ••••••.• A-2103 
§ Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 406-946-6000 
§ Bourns, Inc., Resistive Components Group, 1200 ColUmbia Ave. Riverside, CA 92507 

....................................................•.................. 714-781-5050 
Carter ManufacluringCorporation, 237 Sugar Road, BoRon, MA 01740 .. 617-779-5501 
Clarostal MIg. Co. Inc, Hawker Siddeley, PLC., 3 Washington St, Dover, NH 03820 

........................................................... ; ........... 603-742-1120 
§ ISKRA Electronics, Inc., 222 Sherwood Ave. Farmingdale, NY 11735 ..... 516-753-0400; 

8QO-862-2101 
t Litton Potentiometer Div. 750 So. FuRon Ave., Mt Vemon, NY 10551 ... 914-664-7733 
§ Mitsumi Elee. Co. Ltd., 8-2, a-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN. . .. 489-5333 

Noble USA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, It 60008 .. , 312-364-6038 
Novotechnik u.s.. Inc., Village Plaza, 488 Boston Post Rd, Rle. 20 E, Marlborough, MA 

01752 ................................................................ 617-485-2244 
§t RCD Components,lnc., 520 E Industrial Pk. Dr, Manchester, NH 03103 

· . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . .. . . .. . . . .. . . . . . . . . . . .. . .. .. . .. . . . . . . ... 603-669-0054 
tRobert Shaw Instrument Div. Kendall Lane, Natick, MA 01760 .......... '617-675-9711 
tShogyo International Corp. 287 Northern Blvd, Great Neck, NY 11021 ................ . 

516-466-0911 
§ Shokai Far East, Ltd. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Potenti.ometers, Ceramic Metal (CERMET)"'4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
· .. .. • .. • .. • • . .. . • • .. • • .. • .. .. • • • .. • • .. • .. .. • • .. • .... .. • . ... A-2IJ59-2IJ61 

§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
, 92507,714-781-5050 .................................... Ao2IJ64,2IJ66-2IJ67 

Cord Electronics, Inc., 177 Canliague Rock Rd., Westbury, NY 11590, 
516-935-3640 ............................... : ••••••.•• ~ • • • • • .. ... Ao2IJ68 

CTS Corporation, Switch Div., Paso Robles, 500 Unne Rd., Paso Robles, CA 
93446,805-236-0350 ............................................. B01686 

Mepco/Centrslab, North American Philips Corporation, Hwy. 20 W'" P.O. Box 858, 
Ft Dodge, IA 50501, 515-573-1300 ................................. A02087 

§t Mepcopal Company, 11468 Sorrento Valley Rd., San Dlago, CA 92121, 
619-453-0332 .................................................... A02089 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ............................................... A02090-2091 

§ Piher International Corp., 903 Feehanville Dr., Mt. Proapect, IL 60056, . 
312-390-6680;800-323-6693 ....................................... Ao21J96 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-436-4000 .................................................... Ao2098 

Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405, 818-781-1642 ••• Ao2IJ99 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West Go" Road, 

Arlington Heights, IL 60005,312-364-7277 ••••.••.•••••••••••••••••• A02100 
§t VRN Intemational, Div. Vernitron, 2801 72nd St N., Box 44000, St Petersburg, FL 

33743,,813-347-2181 ................................ A02107,2109, B01031 
§ Alps Electric (USA), Inc. 3553 N. First St, San Jose, CA 95134 .... :.... 408-946-6000 

§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 4141 Palm Street, 
FuUerton, CA 92635 .................................................. 714-447-27ClO 

PRODUCT INDEX & DIRECTORY 
§Clarostat MIg. Co. Inc., Hawker Siddeley, PLC., 3 Washington St, Dover, NH 03820 

....................................................................... 603-742-1120 
Components Div. Sangarno Weston, Inc. Box 128, Pickens, SC 29671 .. 803-878-6311 

§t CTS Corporation, 905 West Blvd North, Elkhart IN 46514 ......•......• 219-293-7511 
CTS CorporatiOn, Microelectronics Div., 1201 Cumberland Ave., W. Lafayette, IN 47906 

....................................................................... 317-463-2585 
CTS Corp, Resistor Network Div. (Formerly as Corp.; Berne Div.), 406 Parr Rd. Beme, 

IN 46711 .............................................................. 219-589-3111 
International Resistive Company, P.O. Box 1860, Boone, NC 28607 ..... 704-264-8661 

§ ISKRA Electronics, Jnc., 222 Sherwood Ave, Farmingdale, NY 11735 ..... 516-753-0400; 
800-862-2101 

ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY ,11791-6093 .. 516-937-3475 
Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 

Blvd. Riviera Beach, FL 33404 ....................................... 407-881-3200 
§ Mijsumi Elee. Co., Ltd, 8-2, 8-Chome, Kokuryo, Chofu-City, Tokyo, JAPAN. ... 489-5333 
§Murata Manufacturing Co. LId. 26-1o-2-chome-Tenjin,:Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
Novoteehnik U.S. Inc., Village Plaza, 488 Boston Post Ad, Rle. 20 E, Marlborough, MA 

01752 ............................. ,. . .. .. . . . . .. .. . . .. . .. . .. . . ..... . .. 617-485-2244 
§ Raitron Electronics, 2315N.W. 1071h Ave., Miam( Ft 33172 ............ 305-593-6033 

§t RCD Components, Inc., 520 E Industrial Pk. Dr, Manchester, NH 03103 

Sfernice, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 ....... . 
§ Shokai Far East, Ltd, 280 North Central Ave. Hartsdale, NY 10530 .. _ .. 
§ Silicon Sensors, Hwy. 18 East, Dodgeville, WI 53533 ......... ' ...•....... 

§t Spectrol Electronics, 17070 EaslGaie Ave., City 01 Industry, CA 91745 .. 
UHronix, Inc., Sfernice, Inc. P.O. Box 1090, Grand Junction, CO 81502 .. 

Potentiometers, Composition, Carbon-4750 

603-669-0054 
303-242-0810 
914-681-0700 
606-935-2707 
818-964-6565 
303-242-0810 

§ Allen Bradley Co., Electronic Components Div., A Rockwellintemational Co., 
1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
• .......................................................... , A-2IJ59-2IJ61 

Cord Eleclronics, Inc., 177 Cantiague ROCk Rd., Westbury, NY 11590, 
516-935-3640 .................................................... Ao2IJ68 

CTS Corp., Electromechanical Div., (Formerly Elkhart Div.), 1142 W. Beardsley 
Ave., Elkhert, IN 46514, 219-295-3575 .............................. A01910 

Mepco/Centralab, North American Philips Corporation, Hwy. 211 W., P.O. Box 858, 
Ft Dodge,lA 50501, 515-573-1300 ........... , ..................... A-2087 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A02lJ91 

§t Ohmite ManUfacturing Co., 3601 W. Howard St, Skokie, It 60076, 312-675-2600 
.••••.•••.••••••••• , .............................................. A02095 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-438-4000 .................................................... A02098 

§,Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530, 914-681-0700 
................................................................. 001053 

§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 585 West Go" Road, 
Arlington Heights, Il60005, 312-364-7277 ••.•.•••••..•.•••..•.•.•• : A02100 

§Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 
§t Boums, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

................................................................. ~ ..... 714-781-5050 
§CTS Corporation, 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 

CTS Corp. Resistor Network Div, (Formerly CTS Corp. Beme Div.), 408 Pan Rd. Berne, 
IN 46711 ........ :.................................................... 219-589-3111 

ISL Products Int'I, Ltd. 235 P Robbins Lane, Syosset, NY 11791-6093 .. 516-937-3475 
Mepco/Centraiab Corp. Hdqrtr., North American Philips Corporation, 2001 W. BlUe Heron 

Blvd. Riviera Beach, Ft33404 ....................................... 407-881-3200 
Philips Electronics LId., Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B lM8 .............................................. : ....... 416-292-5161 
§ Philmorei'Manufacluring, 40 Inip Dr, Inwood, NY 11686 ................. 516-239-6161 
§ Piher International Corp. 903 Feehanville Dr., Mt Prospec~ IL 60056 ..... 312-390-6660; 

800-323-6693 
§'t RCD ,Components, Inc., 520 E Indt,lstrial Pk. Dr., Manchester, NH 03103 

· . . . . . . . . . . . . . . . . .. . . .. . .. . . . . .. . . . . . . . . .. . . . . . . . .. . .. . .. .. . . . .. . . .. ... 603-669-0054 
t Shogyo Intemational Corp., 287 Northern Blvd. Great Neck, NY 11021 ................ . 

516-466-0911 
§t Spectrol Electronics, 17070 East Gale Ave. City of Industry, CA 91745.. 818-964-6565 

tVernitech, 300 Marcus Blvd. Deer PI<., NY 11729 ........... : ........... 516-586-5100 
t Workman Elctrn. Prods, Box 3828, Sarasota, FL 33678 ................. 813-371-4242 

Potentiometers, Conductive Plastic-4750 
§ Allen Bradley Co., Electrol1ic Components Div., A Rockwellintemational Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800·592-4888 
.. • • .. .. .. • • • • • • • .. • • • . • • • • .. • • • • .. .. .. • • • .. • .. • .. • .. • .. • • •• Ao2IJ60,2IJ61 

§t Bourns, Inc., Resiatlve Components Group, 1200 Columbia Ave., Riverside, CA 
92507,714-781-5050 .............................................. A-2065 

§ ETI Systems, Polaris Indl. Enlprs., 215 Via Del Norte, Oceanside, CA 92054, 
619-757·7770 ....................................... A02070-2IJ72, Bo1205 

t JDK Controls, Inc., 2630 lavery Ct., Suite F, Newbury Park,CA 91320-1593, 
805-499-7779 .................................................... Ao2IJ75 

§t Maurey Instrum"nt Corp., 4555 W. 60th St, Chicago, IL 60629, 312-581-4555 
• • • • .. • • • .. • •• • • .. • .. .. • .. • .. • • . • • • .. • • • .. .. • • .. • .. • .. • .. • •• Ao2IJ78-2IJ85 

Mepco/Centralab, North American Philips Corporation, Hwy. 211 W., P.O. Box 858, 
Ft. Dodge, IA 50501, 515-573-1300 .......................... , ...... A02087 

§ Murata Erie North America, Inc., 22110 Lake Park Dr., Smyma, GA 30080, 
404-436-1300 .................................................... A02091 

Techno, Inc., 7803 Lamona Ave., Van Nuys, CA 91405, 81'8-781-1642 ••• Ao2099 
t Vemltech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 ........ 8 01030, 
§ VRN International, Div. Vemltron, 2801 7200 St N., Box 44000, St Petersburg, FL 

33743, 813-347-2181 .......................... ,.................. A02107 
t Waters Manufacturing, Inc., Talley Industries, Longfellow C1r., Wayland, MA 

01778,617-358-2777 ......................................... ;... A02111 
§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co. 4141 Palm Street, 

Fullerton, CA 92635 .....•.............•......•............•.........• 714-447-2700 
t Carter Manufacturing Corporation, 237 Sugar RoS!!, BoRon, MA 01740.. 617-779-5501 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§t Clarostat MIg. Co, Inc, Hawker Siddeley, PLC, 3 Washington St, Dover, NH 03820 
..................................................................... 603-742-1120 

t Duncan Electronics, Inc, 2865 Fairview Ad., Costa Mesa, CA 92626 .... 714-545-8261 
Electronic Controls, Inc., 431 Park Industrial Dr, La Habra, CA 90631 .... 213-697-4189 
Jan Hardware MIg. Co, 47-27 36th St, Long Island City, NY 11101 ..... 718-361-0800 

t Lillon Potentiometer Div, 750 So. FuRon Ave, Mt Vernon, NY 10551 ... 914-664-7733 
Novotechnik U.S, Inc., Village Plaza, 486 Boston Post Ad., FRe. 20 E., Marlborough, MA 

01752 ................................................................ 617-485-2244 
t Penny & Giles, 1640 Filth Stree~ Suite 224, Santa Monica, CA 90401 ... 213-393-1497 

PIC Design, P.O. Box 1004, Middlebury, CT 06762 203-758-8272 
tResistance Technology Inc., 1260 Aed Fox Ad., St Paul, MN 55112 .... 612-638-9770 
tAobert Shaw Instrument Div, Kendall Lane, Natic~ MA 01760 .... 617-875-9711 
tSamarius Precision Instruments, Inc., 300 Seymour Ave. P.O. Box 377, Derby, CT 06418 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 203-735-7405 
Slernice, Inc, 461 North 22nd Str~ Grand Junction, CO 81502 ........ 303-242-0810 

§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§t Spectrol Electronics, 17070 East Gale Ave, City 01 Industry, CA 91745 .. 818-964-6565 

URronix, Inc, Slernice, Inc, P.O. Box 1090, Grand Junction, CO 81502 303-242-0810 
Wilbrecht Electronics, 346 Chester St, St Paul, MN 55107 .............. 612-222-2791 

Potentiometers, Hot Molded-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TJ( 79936, 915-592-4888;800-592-4888 
• • . • • • .. . . • . . . • • . • . • • . . • . • • • • • • • • .. • • • • • • • • . • . • . • • . . . • . • • . •. Ao2060-2061 

§t Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
........................................................... , •.••. Ao2095 

t Litton Potentiometer Div., 750 So. Fulton Ave, Mt Vemon, NY 10551 914-664-7733 
§t ACD Components, Inc., 520 Elndustrial Pit Dr, Manchester, NH 03103 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .................... ............... 603-668-0054 
Vem~ech, 300 Marcus Blvd., Deer Pit, NY 11729 ....................... 518-588-5100 

Potentiometers, Hybrid-4750 
§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635, 714-447-2700 .. . • . . • .. .. • • • • • . • .. • . • . • • .. • • ... Ao2063 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507, 714-781-5050 ............................................. Ao2064 
ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 

619-757-7770 ....................................... A.2070,2072, B·1205 
t Duncan Electronics, Inc., 2865 Fairview Rd, Costa Mesa, CA 92626 ... 714-545-8261 

Dymec, Inc., 8 Lowell Ave., Winchester, MA 01890 ....... 617-728-7870;800-225-1151 
Litton Potentiometer Div, 750 So. FuHon Ave., Mt Vernon, NY 10551 ... 914-664-7733 

t Penny & Giles, 1540 Filth Stree\ Suite 224, Sanla Monica, CA 90401 ... 213-393-1497 

Potentiometers, Lab Type-4750 
ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054, 

619-757-7770 ............................................ A·2070, B·I205 
lET Labs, Inc., 534 Main St, Westbury, NY 11590, 516-334-5959 .•.••.•. 001272 
Julie Research Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 

................................................................. 001280 
Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seettle, WA 

98109,206-281-9380 ............................................. A.2097 
§t VRN International, Div. Vernitron, 2801 72nd St. N., Box 44000, St Petersburg, FL 

33743,813-347-2181 .......................... .................... A.2109 
Biddle Instruments, 510 Township Line Ad, Blue Bell, PA 19422 ...•.... 215-646-9200 

§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 
....................................................................... 714-781-5050 

tCarter Manufacturing Corporalion, 237 Sugar Aoad, BoHon, MA 01740 .. 617-778-5501 
Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 .... 714-545-8261 
Electro Scientific Inds., 13900 N.W. Science Pit Dr, Portland, OR 97229 

....................................................................... 503-641-4141 
§tGuideline Instruments, 4403 Vineland Rd, Su~e B-1 0, Orlando, FL 32811-7335 

· , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-423-8215 
Leeds & Northrup, General Signal, Sumneytown Pike. North Wales, PA 19454 

......................................................•............... 215-643-2000 
tLillon Potenliometer Div., 750 So. Futton Ave, Mt Vernon, NY 10551 ... 914-664-7733 

Samarius Precision Instruments, Inc., 300 Seymour Ave, P.O. Box 377, Derby, CT 06418 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 203-735-7405 

tShokai Far E.ast, Ltd, 280 North Central Ave, Hartsdale. NY 10530 ..... 914·681-0700 
§tSpectrol ElectroniCs, 17070 East Gale Ave., City 01 Industry, CA 91745 .. 818-964-6565 

Tellex Instruments, Inc., P.O. Box 281, Fairview Village. PA 19408-0281 
.. . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . ... 215-538-6050 

tVernitech, 300 Marcus Blvd., Deer Pit, NY 11729 ....................... 516-586-5100 
Yokogawa Corp. 01 America, 200 West Park Drive. Peachtree City, GA 30269 

............ , .................................... , ..................... 404-487-1471 

Potentiometers, Linear-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
.......................................................... , •••••• A·2061 

Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 
Fullerton, CA 92635, 714-447-2700 . • . .. • . . • • • • . . . • • • . . . . • • .. . • . • • .• A·2063 

Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507,714-781-5050 ........................................ Ao2064-2065 

Cord ElectroniCS, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590, 
516-935-3640 .................................................... A.2068 

CTS Corp., Electromechanical Div., (Formerly Elkhart Div.), 1142 W. Beardsley 
Ave., Elkhart, IN 46514, 219-295-3575 .............................. A·1910 

§ ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 
619-757-7770 ............................................ A.2070, B.I205 

lET Labs, Inc., 534 Main St., Weatbury, NY 11590, 516-334-5959 •••••••• 001272 
t JDK Controls, Inc., 2630 Lavery CL, Suite F, Newbury Park, CA 91320-1593, 

805-499-7779 .................................................... Ao2075 
§t Maurey Instrument Corp., 4555 W. 60th St, Chicago, IL 60629, 312-581-4555 

· ............................................... " A·2078-2080,2083,2085 
Mepco/Centralab, North American Philips Corporstion, Hwy. 20 W., P.O. Box 858, 

Ft Dodge, IA 50501, 515-573-1300 .•••.•••• ........................ A.2087 

Potentiometers, Motorized-4750 

§ Murats Erie North America, Inc., 2200 Lake Paik Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A.2091 

§t Ohmite Manufacturing Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 
................................................................. A·2095 

Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seettle, WA 
98109,206-281-9380 ............................................. A·2097 

§ Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 
312-438-4000 .................................................... A·2098 

Techno, Inc., 7803 Lamona Ave., Van Nuys, CA 91405, 818-781-1642 ••• A.2099 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West Goll Roed, 

Arlington Heights, IL 60005,312-364-7277 ••••••••••.••••••••.• A.21OO-2101 
tVernltech, 300 Marcus Blvd., Deer Pic., NY 11729, 516-586-5100 •••••••• A·2103, 

B·l03O 
§ VRN International, Dlv. Vernltron, 2801 7200 St N., Box 44000, St. Petsrsburg, FL 

33743,813-347-2181 ............................................. A.2107 
§ Alps Electric (USA), Inc., 3553 N. First SI., San Jose, CA 95134 ......... 408-946-6000 

Astrosysterns, 6 Nevada Dr, Lake Success. NY 11042 .. ............... 518-328-1600 
Barber-Colman Co, Indl. Inslrs Div, P.o. Box 2940,1354 Clifford Ave., Loves P~ IL 

61132 ................................................................ 815-877-0241 
tCarter Manulacturing Corporation, 237 Sugar Road, Botton, MA 01740 .. 617-778-5501 
§ Clarostat MIg. Co., Inc, Hawker Siddeley, PLC, 3 Washington Sf, Dover, NH 03820 

· ...................................................................... 603-742-1120 
Components Div, Sangarno Weston, Inc., Box 128, Pickens, SC 29671 .. 803-878-6311 
Consolidated Resistance Co. America, 222 Lake Ave, Yonkers, NY 10701 

........................................................ .... .. ...... 914-Y03-5900 
§tCTS Corporation, 905 West Blvd North, Elkhar\ IN 46514 .............. 218-293-7511 

t Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 .... 714-545-8261 
§GG-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-t209 

· . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . .. 815-968-9661 
tHumphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 ................ 618-565-6631 

Jan Hardware MIg. Co., 47-27 36th SI., Long Island City, NY 11101 ..... 718-36f..()800 
tLilton Potentiometer Div., 750 So. Fulton Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 
Blvd., Riviera Beach, FL 33404 ....................................... 407-881-3200 

§tMepcopal Company, 11468 Sorrento Valley Rd., San Diego, CA 92121 .. 618-453-0332 
§ Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 

Novotechnik U.S., Inc., Village Plaza, 486 Boston Post Ad., FRe. 20 E., Marlborough, MA 
01752 ............................................................... 617-485-2244 

tOrbit Instrument Corp., 80 Cabot Ct, Hauppauge, NY 11788 ......... ... 518-435-8300 
§t Penny & Giles, 1540 Filth Stree\ Su~e 224, Santa Monica, CA 9040t ... 213-393-1497 
t Perkin-Elmer Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 

..................................................................•.•.. 203-762-4786 
§ Piher International Corp., 903 Feehanville Dr, Mt Prospec\ IL 60056 ..... 312-390-6680; 

8QO-323-6693 
§t ACD Components, Inc, 520 E Industrial Pit Dr. Manchester, NH 03103 

..................... '.................................................. 603-668-0054 
t Robert Shaw Instrument Div., Kendall Lane, Natick, MA 01760 .......... 617-875-9711 

Samarius Precision Instruments, Inc., 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 
............................. ....................•.....•..... 203-735-7405 

Slernice, Inc, 461 North 22nd Stree\ Grand Junction, CO 81502 ........ 303-242-0810 
t Shogyo Internalional Corp., 287 Northern Blvd., Great Nec~ NY 11021 ..............•.. 

516-466-0911 
§ Shokai Far E.es~ Ltd, 280 North Central Ave, Hartsdale. NY 10530 ..... 914-681-0700 
§Silicon Sensors, Hwy. 18 E8S\ Dodgeville, WI 53533 ................ , . .. 608-935-2707 

§t Spectrol Electronics, 17076 E.est Gale Ave, City of Industry, CA 91745 .. 818-964-6565 
§ Temposonics, MTS Sys. Corp., 111 East Ames Ct, Plainview, NY 11803 

...................................................................... 518-348-1950 
U~ronix, Inc., Slemice, Inc, P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

§ Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 .. 215-644-1300 
t Walers Manufacturing, Inc, Talley Industries, Longfellow Ctr, Wayland, MA 01778 

.. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . . . . . .. . . . . .. 617-358-2777 

Potentiometers, Metal Film-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwellinternstional Co., 

1414 Allen-Bradley Dr., EI Paso, TJ( 79936, 915-592-4888;800-592-4888 
................................................................. A·2059 

Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 
..................................... "...................... A·1878-1879 

lET Labs, Inc., 534 Main St, Westbury, NY 11590, 516-334-5959 ••••.•.• 001272 
Preh Electronic Industries, Inc., 470 E. Main St, Lake Zurich, IL 60047-2578, 

312-438-4000 .................................................... A·2098 
Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405, 818-781-1642 •.• A.2099 

§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West Goll Roed, 
Arlington Heights, IL 60005, 312-364-7277 ••••••.••••••••••••••••••• A'2101 

Vernitech, 300 Marcus Blvd., Deer Pic., NY 11729, 516-586-5100 •••••••• A·2103 
§ Vishay Resistive Systems Group, 63 Uncaln Hwy., Malvern, PA 19355, 

215-644-1300 .................................................... A·2105 
§t VRN International, Div. Vernitron, 2801 72nd St. No, Box 44000, St Petersburg, FL 

33743, 813-347-2181 ............................................. A'2109 
International Resistive Company, P.O. Box 1860, Boone, NC 28607 ..... 704-264-8861 

tUllon Potenliometer Div, 750 So. Fu~on Ave., Mt Vemon, NY 10551 ... 914-664-7733 
§tMepcopal Company, 11468 Sorrento Valley Rd., San Diego, CA 92121 .. 618-453-0332 

Noble U.SA, Inc., 5450 Meadowbrook Ct, Romng Meadows, IL 60008 .. 312-364-6038 
§t RCD Components, Inc, 520 Elndustrial Pit Dr, Manchester, NH 03103 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 603-668-0054 
t Shogyo International Corp, 287 Northern Blvd., Great Nec~ NY 11021 ................ . 

516-466-0911 
§ Silicon Sensors, Hwy. 18 E8S\ Dodgeville, WI 53533 .................... 608-935-2707 

Toplligh\ 160 East 9th Ave., York, PA 17404 . . . .. . . . . .. .. 717-843-9901 ;8QO-233-9386 

Potentiometers, Metal, Glazed - See Potentiometers, 
Ceramic Metal (Vol. A) 

Potentiometers, Motorized-4750 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507, 714-781-5050 ................... ,......................... A·2064 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Potentiometers, Motorized-4750. (Cont'd) 

§ ETI Systems,Polsris Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054, 
619-757-7770 ••.••.•.••••••••••••••••••••••••••••••• A·2071,2073, B·1205 

t JDK Controls, Inc., 2630 LavaryCt, Sujte F, Newbury Park, CA 91320-1593. 
805-499-7779 ••••.••.•••••••.•••••••••.••••••.••••••.•••••••••••• A·2075 

t Maurey Instrument Corp., 4555 W. 60th St., Chlc:ago, IL 60629, 312-581-4555 
................................................ : ................ A·2082 

§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co, 4141 Palm Street, 
Fullerton, CA 92635 .................................................. 714-447-2700 

tCarter Manufacturing Corporation, 237 Sugar Road, Botton, MA 01740 .. 617-779-5501 
t Industrial Control Co, 3100 Pineda Ave, Rockledge, FL 32955 ........... 305-259-7105 
tLitton Potentiometer Div, 750 So. Futton Ave, Mt Vemon, NY 10551 ... 914-664-7733 

Novotechnik U.S., Inc., Village Plaza, 468 Boston Post Rd., Rle. 20 E, Marlborough, MA 
01752 .... ' ............................................................ 617-485-2244 

Robert Shaw Instrument Div., Kendall Lane, Natick, MA 01760 .......... 617-875-9711 
tVernttech, 300 Marcus Blvd, Deer Pk., NY 11729 ........................ 516-586-5100 

Potentiometers, Multiturn-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
• . . . • • .. • .. • • •• • • • . • .. • .. .. .. • • • • .. • • • • • .. • • • .. .. • .. • . •• .... A·2059-2060 

§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 
Fullerton, CA 92635,714-447-2700 ................................. A·2063 

§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507, 714-781-5050 ............ :...................... A·2064,2066-2067 

§ ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 
619-757-7770 ....................................... A.2070-2073, B.1205 

lET Labs,lnc., 534 Main St., Westbury, NY 11590,51&,334-5959 •••••••• 0.127.2 
t Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629, 312-581-4555 

................................................................. A·2082 
Mepcopsl Compsny, 11468 Sorrento Valley Rd., San Diego, CA 92121, 

619-453-0332 ........................... ;........................ A.2089 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., .Smyrna, GA 30080, 

404-436-1300 .................................................... A.2092 
Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 

98109,206-281-9380 ............................................. A·2097 
§ Preh Electronic Industries, Inc., 470 E. Main St., Lake Zurich, IL 60047-2578, 

.312-438-4000 .................................................... A·2098 
t Teclino, Inc., 7803 Lemona Ave., Van Nuys, CA 91405, 818-781-1642 ••. A.2099 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West GoK Road, 

Arlington Heights, IL 60005, 312-364-7277 •••••.•••••••••••••••••••• A.2101 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •.•••.•. Ao2103. 

B·103O 
§t VRN International, Dlv. Vernitron, 2801 72nd St. N.·, Box 44000, SL Petersburg, FL 

33743, 813-347-2181 ........................................ A.2107-2108 
§ Alps Electric (USA), Inc., 3553 N. First St, San Jose, CA 95134 ......... 408-946-6000 
§ Clarostat MIg. Co, Inc., Hawker Siddeley. PlC., 3 Washington St, Dover, NH 03820 

............................ ,.......................................... 603-742-1120 
Components Div., Sangarno Weston, Inc., Box 128, Pickens, SC 29671 .. 803-876-6311 

§CTS CorporatiOn, 905 West Blvd. North, Elkhart IN 46514 .............. 219-293-7511 
CTS Corp., Resistor Network Div, (Formerly CTS Corp, Berne Div.), 406 Parr Rd., Berne, 

IN 46711 ............................................................. 219-589-3111 
t Duncan Electronics inc., 2865 Fairview Rd, Costa Mesa, CA 92626 .... 714-545-8261 
§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 
§Jan Hardware MIg. Co., 47-27 36th St, Long Island City, NY 11101 ..... 716-361-0800 
tLillon Potenliometer Div, 750 So. FuRon Ave., Mt Vernon, NY 10551 ... 914-664-7733 

Novotechnik US, Inc., Village Plaza. 468 Boston Post Rd., Rle. 20 E, Marlborough, MA 
01752 ................................................................ 617-485-2244 

§tPenny & Giles, 1640 Filth Street, Suite 224, Santa Monica, CA 90401 ... 213-393-1497 
t Perkin-Elmer Corp., Elclrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 

....................................................................... 203-762-4786 
§t RCD Components, Inc., 520 E Industrial Pk. Dr, Manchester, NH 03103 

.. .. . . . . .. . . . . . . . .. . .. . .. . .. . . .. .. . . .. . . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . 603-669-0054 
Sarnarius Precision Instruments, Inc., soO Seymour Ave., PeO. Box 377, Derby, CT 06418 

............................................. , .. . .. . . . . . . .. .. . . . . . . . ... 203-735-7405 
§ShoI<ai Far East, Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

§t Spectral Electronics, 17070 East Gale Ave, City of Industry, CA 91745.. 816-964-6565 
tUltronix, Inc., Sternice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

Potentiometers, Nonlinear-4750 
§ Allen Bradley Co., Electronic Components DIv., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................... , ................................. A·2059 

§tBeckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 
Fullerton, CA 92635, 714-447-2700 ........ ; ...................... '. A.2063 

Bourns, inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507, 714-781-5050 ............................................. A.2065 

Cord Electronics, Inc., 177 Canti89ue Rock Rd., Westbury, NY 11590, 
516-935-3640 ........................ : ........................... A.2068 

ETI Systems, Po'arls Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054, 
619-757-7770 .................................................... B.1205 

t JDK Controls, Inc.,2630 Lavery Ct. Suite F, Newbury Park, CA 91320-1593, 
805-499-7779 ................. ; • .. • .. .. .. .. .. .. .. .. • .. .. • • .. • .. •• A.2075 

Mallory l1mers, Emhart EIee.! Elctrn. Grp., 3029 E. WaShington St., IndianapoliS, 
IN 46201, 317-636-5353 ........................................... A'2077 

t Maurey Instrument Corp., 4555 W •. 6Oth St., Chicago, IL 60629, 312-581-4555 
....... : ......................................................... A·2082 

Mepco/Centralab, North American Philips Corporation, HWy.2O W., P.O. Box 858, 
Ft Dodge, IA 50501, 515-573-1300 ....... ;......................... A.2OB7 

§ Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
.................................................................. A·2095 

§ Preh Electronic Industries, Inc., 470 E. Main St., Lake Zurich, IL60047-2578, 
312-438-4000 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.2098 

Techno, Inc., 7803 Lamona Ave., Van Nuys, CA 91405,818-781-1642 ••• A.2Ci99 
t Vemjtech. 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 •••••••• A.2103, 

B·103O 

PRODUCT INDEX & DIRECTORY 
§ VRN Intemstional, Diy. Vemilroni 2801 72nd St. N., Box 44000, St. Petersburg, FL 

33743, 813-347-2181 ............................................. A.210B 
tCarter Manufacturing Corporation, 237 Sugar Road, BoHon, MA 01740 .. 617-779-5501 

Clarostat Mfg Co, Inc, Hawker Siddeley, PLC, 3 Washington St, Dover, NH 03820 
..................................... " ................................. 603-742-1120 

tCTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
t Duncan Electronics, Inc., 2865 Fairview Rd., COsta Mesa, CA 92626 .... 714-545-8261 
t Electronic Controls, Inc., 431 Park Industrial Dr., La Habra, CA 90631 .... 213-697-4189 
§Jan Hardware Mfg. Co, 47-27 36th St, Long Island City, NY 11101 ...... 716-361-0800 
tLitton Potentiometer Div., 750 So. Funon Ave., Mt Vemen, NY 10551 ... 914-664-7733 
§ Mallory Components Division, Emhart Elec.!Elctrn. Grp., 222 Dixon Rd, Weston, Ont, 

CANADA M9P 385 ....... .. . . . . . . . . .. .. . . . . . . .. . . . . .. . . ... .. . . . . . . .. • 416-244-4239 
MepcolCentralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 

Blvd., Riviera Beach, FL 33404 ............ ' .......................... , 407-881-3200 
Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 

§tPenny & Giles, 1640 Fifth Street Sune 224, Santa Monica, CA 90401 ... 213-393-1497 
t Perkin-Elmer Corp.. Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06659-0132 

..............................................•..................•..... 203-762-4786 
. § Piher International Corp., 903 Feehanville Dr., Mt Prospect, IL 60056 ....• 312-39()'6680; 

800-323-6693 
§t RCD Components, Inc., 520 Elndustrial Pk. Dr, Manchester. NH 03103 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . .. 603-669-0054 
tRobert Shaw Instrument Div .• Kendall Lane, Natick, MA 01760 .. : ....... 617-875-9711 

Slernice, Inc.,461 North 22nd Street, Grand Junction, CO 81502 ........ 303-242-0810 
t Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ................ . 

516-466-0911 
§ Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY 10530 .:... 914-681-0700 

§tSpectrol Electronics 17070 East Gale Ave, City of Industry, CA 91745 .. 816-964-6565 
URronix, Inc, Sfernice,lnc., P.O. Box 1090. Grand Junction, CO 81502 .. 303-242-0810 
Vishay Resistive Systems Group, 63 Lincoln Hwy., Malvern, PA 19355 .. 215-644-1300 
Waters Manufacturing, Inc, Talley Industries, Longfellow Ctr, Wayland, MA 01778 

........ " .. . . . . . . . . . . . . . . .. . .. . .. . . . . . .. . . . . . .. . . ... .. . . . . . . . . . . . . . .... 617-358-2777 

Potentiometers, Power - See Rheostats (Vol. A) 

Potentiometers, Pushbutton-4750 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ........................................ ;.... A·2064 
ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 

619-757-7770 ............................................ A·2073, S·1205 
Maurey Instrument Corp., 4555 W •. 6Oth St., Chicago, Il60629, 312-581-4555 

• ....................... , ........................................ A·2084 
J. R. Merritt Controls, Inc., 8 Crimmins Rd., Darien, CT 06820 ........... ' 203-656-0143 

Potentiometers, Rectilinear-4750 
§t Beckman Industrial Corp., Subsidiary 01 Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635, 714-447-2700 • •• • • • .. .. • • • • .. .. • . • .. .. • .. .. ... A.2063 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507, 714-781-5050 ............................ :................ Ao2OSS 
Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .................................................... A.2068 
§ ETI Systems, Polaris Indl. Enlprs., 215 Via Del Norte, Oceanside, CA 92054, 

619-757-7770 ....................................... A 0 2070,2072, B.1205 
t JDK Controls, Inc., 2630 Lavery Ct, Suite F, Newbury Park, CA 91320-1593, 

. 805-499-7779 .................................................... A 0 2075 
Novotechnik U.s., Inc., Village Plaza, 488 Boston Post Rd., Ate. 20 E., 

Marlborough, MA 01752, 617,485-2244 .••.•.••.•.•••••.•••••...•.•• Bo19OO 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West Golf Road, 

Arlington Heights, IL 60005, 312-364-7277 •••••••••••••••••••••••••• Ao2101 
t Vernitech, 300 Marcus Blvd., Deer Pk., NY 11729, 516-586-5100 .••.•••• A·2103 
§ VRN International, Div. Vemitron, 2801 72nd St. N., Box 44000, St. Petersburg, FL 

33743,813-347-2181 ............................................. A.210B 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co, 1414 

Allen-Bradley Dr., EI Paso, TX 79.936 .................. 915-592-4888;800-592-4888 
tBourns Instruments Inc, 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 
tCarter Manufacturing Corporation, 237 Sugar Road, Botton, MA 01740 .. 617-779-5501 

Components Div., Sangarna Weston, Inc., Box 128, Pickens, SC 29671 .. 803-878-6311 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

....................................................................... 914-Y03-5900 
CTS Corporation, 905 West Blvd North, Elkhart IN 46514 ........ " ..... 219-293-7511 
CTS Corp, Resistor Network Div, (Formerly CTS Corp, Berne Div.). 406 Parr Rd., Berne, 

IN 46711. ............................... ,.. . ... . . . . . . . . . . . . . . . . .. . .. .. 219-589-3111 
t Duncan Electronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 .... 714-545-8261 
tElectronic Controls,lnc, 431 Park Industrial Dr., La Habra, CA 90631 .... 213-697-4189 
t Humphrey, Inc, 9212 Belboa Ave, San Diego, CA 92123 . .. .. . . . . ... . . .. 619-565-6631 
§ ISKRA Electronics, Inc, 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-SS2-2101 
§Jan Hardware Mig. Co., 47-27 36th St, Long Island City, NY 11101 ..... 716-361-0800 
tLilton Potentiometer Div., 750 So. FuRon Ave., Mt Vernen, NY 10551 •.. 914-664-7733 
t Penny & Giles, 1640 Filth Street, Su~e 224, Santa MoniCa, CA 90401 ... 213-393-1497 
t Robert Shaw Instrument Div" Kendall Lane, Natick, MA 01760 .......... 617-875-9711 
t Sarnarius Precision Instruments, Inc., 300 Seymour Ave, P.O. Box 377, Derby, CT 06418 

· .. . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . .. . .. . .. . . . .. . . . . .. .. . . .. . . . .. . . .. 203-735-7405 
Stemice, Inc., 461 North 22nd Street, Grand Junction, CO 81502 . . . . . . .. 303-242-0810 

t Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ...... e ......... . 
516-466-0911 

§t Spectral Electronics, 17070 East Gale Ave., City of Industry, CA 91745.. 818-964-6565 
§Temposonics MTSSys. Corp., 111 East Ames Ct, Plainview, NY 11803 

· ..... " .....•...•..........•.......................................... , 516-349-11150 
§ Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 •. 215-644-1300 

Waters Manufacturing Inc, ialley Industries, LongfellowCtr, Wayland, MA 01778 
· ... ' .........•....................... " . . . .. . .•..•. . . . . . . . . .. .. . .. . .•. .. 617-358-2777 

Potentiometers, Servo Mount-4750 
§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ........................... ;................. A.2064 

§-Product sold through distributors f-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§ En Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054, 
619-757-7770 ....................................... A02072,2074, Bo1205 

t JDK Controls, Inc., 2630 Lavery Ct., Suile F, Newbury Park, CA 91320-1593, 
805-499-7779 .................................................... A02075 

§t Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629,312-581-4555 
• • • . • . • • • .. • • .. • • . • . • . • . .. .. • • • . • • .. • . • .. .. • .. • . • . . • . • . • . • •• A02078,2081 

Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405, 818-781-1642 ••• A02099 
t Vernilech, 300 Marcus Blvd., Deer PI<., NY 11729, 516-586-5100 ••.•.••. A02103 
§ VRN International, Div. Vernilron, 2801 72nd St. No, Box 44000, St. Petersburg, FL 

33743,813-347-2181 ........................ •..•..•.•.•.•.•• .. . .•. A02107 
t Waters Manufacturing, Inc., Talley Industries, Longfellow CIt., Wayland, MA 

01n8,617-358-2777 ............................................. A02111 
Aslrosystems, 6 Nevada Dr, Lake Success, NY 11042 .............. . . .. 516-328-1600 

§t Basler Elec., Ate. 143, Highland, IL 62249 ............................... 618-654-2341 
§t Beckman Industrial Corp, Subsidiary of Emerson Electric Co., 4141 Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
t Carter Manufacturing Corporation, 237 Sugar Road, BoHon, MA 01740 .. 617-778-5501 
t Duncan Eleclronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 .... 714-545-8261 
t Electronic Controls, Inc., 431 Park Industrial Dr., La Habra, CA 90631 .... 213-697-4189 
§ Jan Hardware Mfg. Co., 47-27 36th st, Long Island City, NY 11101 ..... 718-361-0800 
tLiHon Potentiometer Div., 750 So. FuHon Ave., Mt Vernon, NY 10551 ... 914-664-7733 
t Novotechnik U.S, Inc, Village Plaza, 488 Boston Post Rd., Rte. 20 E, Marlborough, MA 

01752. ................. ............................................ 617-485-2244 
t Penny & Giles 1640 Fifth Street Suite 224, Santa Monica, CA 90401 ... 213-393-1497 
t Robert Shaw Instrument Div., Kendall Lane, Natick, MA 01760 .......... 617-875-9711 
t Samarius Precision Instruments, Inc, 300 Seymour Ave., P.o.. Box 377, Derby, CT 06418 

....................................................................... 203-735-7405 
Slernice, Inc, 461 North 22nd Street Grand Junction, Co. 81502 ........ 303-242-0810 

t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021 ,."."'".",," 
516-466-0911 

§tSpectrol ElectroniCS, 17070 East Gale Ave" City of Industry, CA 91745" 818-964-6565 
UHronix, Inc, Sfernice, Inc., P.D. Box 1090, Grand Junction, CO 81502 303-242-0810 

Potentiometers, Sliding-4750 
Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ....................... ,...................... A02065 
Cord ElectroniCS, Inc., In Cantiague Rock Rd., Westbury, NY 11590, 

516-935-3640 .• , ................................ ,................ A02068 
En Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 

619-757-n70 ...... , .......... , ..• , .. ,.............. A02070,2072, B01205 
§ Preh Electronic Industries, Inc., 470 E Main St., Lake Zurich, IL 60047-2578, 

312-438-4000 .................................................... A02098 
§ Tocos America, Inc., Tokyo Cosmos Electric CD., Ltd., 565 West Golf Road, 

Arlingfon Heights, IL 60005, 312-364-72n .•.••.•...•..••..•..••..•• A02101 
Duncan Electronics, Inc, 2865 Fairview Ad., Costa Mesa, CA 92626 , .. , 714-545-8261 

tUlton Potentiometer Div., 750 So, FuHon Ave, Mt Vernon, NY 10551 ." 914-664-7733 
Noble u.SA, Inc., 5450 Meadowbrook CI., ROiling Meadows, IL 60008 ., 312-364-6038 
Novotechnik U,S, Inc., Village. Plaza, 488 Boston Post Rd, Ate. 20 E, Marlborough, MA 

01752"."."." .. ,., .. " .. "",., .. "."." .. ,., ... "" .. "., .. ".,. 617-485-2244 

Potentiometers, Surface Mount-4750 
§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 

Fullerton, CA 92635, 714-447-2700 ........................ , . • • • . • •• A02063 
BOurns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ........................................ A02066-2067 
§ Dale Electronics, Inc., Tempe Div., 1155 W. 23rd St., Tempe, AZ 85282, 

602-967-7874 .................................................... A02069 
En Systems, Polaris Indl. Entprs., 215 Via Del Norte, OceanSide, CA 92054, 

619-757-7770 ............................................ A02072, B01205 
Micro-Ohm Corp., 1088 Hamilton Rd" Duarte, CA 91010, 818-35753n .•. A01966 

§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 .................................................... A02090 

§ Tocos America, Inc., Tokyo Cosmos Electric CD., Ltd., 565 West Golf Road, 
Arlington Heights, IL 60005, 312-364-72n .•.....•.......•........... A02100 

§ISKRA Electronics, Inc, 222 Sherwood Aye., Farmingdale, NY 11735 "",516-753-0400; 
800-862-2101 

§ Kyocera Northwest Electronic Components Group, P.o.. Box 85542, San Diego, CA 
92138-5542",." .. ,.".".".,"', .. , .. ".,.,',."., ...... ,." .. ,.,. 619-576-2600 

§ Murata Manufacturing Co, LId., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 ..... ".".,., ... ",., ... ,."." .. , ..... "., .. "." .. ,.,', ... " .. , 075-951-9111 

Noble U.SA, Inc, 5450 Meadowbrook CI., Rolling Meadows, IL 60008 ,. 312-364-6038 
§Piher International Corp, 903 Feehanville Dr, Mt Prospect IL 60056,., .. 312-390-6680; 

800-323-6693 
Slemice, Inc, 461 North 22nd Stree~ Grand Junction, CO 81502 " . , , .,. 303-242-0810 
Wilbrecht Electronics, 346 Chester SI., St Paul, MN 55107,., ... "" .. ,. 612-222-2791 

Potentiometers, Trimmer-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International CD., 

1414 Allen-Bnsdley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
.. .. • .. • . • .. . • • • • . .. • .. • • • • • • • .. • • • • • .. • .. • • • . .. • • .. • • • . • • •• A02059-2060 

§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 
Fullerton, CA 92635, 714-447-2700 .. .. .. .. • . .. • • .. .. • .. • • • • . • . • • • •• A02063 

§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507, 714-781-5050 ........................................ A02065-2067 

Cord Electronics, Inc., 1n Cantiague Rock Rd., Westbury, NY 11590, 
516-935-3640 .................................................... A02068 

CTS Corp., Electromechanical Div., (Formerly Elkhart Div.), 1142 W. Beardsley 
Ave., Elkhart, IN 46514, 219-295-3575 .............................. A01910 

CTS Corporation, Switch Div., Paso Robles, 500 Unne Rd., Paso Robles, CA 
93446, 805-238-0350 ............................................. B01686 

§ Dale ElectroniCS, Inc., Tempe Div., 1155 W. 23rd St., Tempe, AZ 85282, 
602-967-7874 .................................................... A02069 

lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 •••••••• 001272 
§t Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629, 312-581-4555 

................................................................. A02078 

Potentiometers, Wirewound-4750 
§t Mepcopal Company, 11468 Sorranto Valley Rd., San Diego, CA 92121, 

619-453-0332 ............................................... Ao2088-2089 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ............................................... Ao2090-2092 
t Novolechnik U.S., Inc., Village Plaza, 488 BOston Post Rd., Ate. 20 E, 

Marlborough, MA 01752, 617-485-2244 .•••.•.•••••• ,............... B01900 
§ Piher International Corp., 903 Feehanville Dr., ML Prospect, IL 60056, 

312-390-6680;800-323-6693 ....................................... A02096 
§ Preh Electronic Industries, Inc., 470 E Main St., Lake Zurich, IL 60047-2578, 

312-438-4000 .................................................... Ao2098 
tTechno, Inc., 7803 Lemona Ave., Van Nuys, C~ 91405, 818-781-1642 ••• Ao2099 
§ Tocos America, Inc., Tokyo Cosmos Electric Co., Ltd., 565 West Golf Road, 

Arlington Heighta, IL 60005, 312-364-72n ...•.....•. . ..•. .•....•••. A02100 
§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644-1300 •••••• ,............................................. A02105 
§t VRN International, Div. Vernltron, 2801 72nd St. N., Box 44000, St. Petersburg, FL 

33743, 813-347-2181 ..................................... A02108, B01031 
§ Alps Electric (USA), Inc" 3553 N, First St, San Jose, CA 95134 ,.,',.... 408-946-6000 
§ Clarostat Mfg. Co" Inc" Hawker Siddeley, PLC, 3 Washington SI., DoYer. NH 03820 

...... ,",." .. ,.".,' .. ,.,.,',.,.,',.".,".,." ... ,., ... ," 603-742-1120 
Components Div.,Sangarno Weston, Inc, Box 128. Pickens, SC 29671 ,. 803-878-6311 
Consolidated Resistance Co, America, 222 Lake Aye, Yonkers, NY 10701 

,., ... ,." .. ,.,"',.,"',.,"', .. , .. , .. ".,"',.",', .. ,'" .. ,.,',.,.,' 914-yo.3-5900 
§CTS Corporation, 905 West Blvd North. Elkhart IN 46514 " .. ,,"""" 219-293-7511 
§ CTS Corp" Resistor Network Diy, (Formerly CTS Corp, Berne DiY.), 406 Parr Rd., Berne. 

IN 46711 "" .. , "." ." .......... " """ ... """ .. ,, ", .... " .... ,' 219-589-3111 
t EMCA, Sub, Rohrn and Haas Advanced Matis. Co, 605 Canter Ave, Mamaroneck, NY 

10543 "."., .. ,',.,"',.,.,',.,',',.,.,',.".",.,',.,." .. ,,', .. ,.,. 914-698-8434 
§GG-Thorsen, 1801 Morgan St, P.o.. Box 1209, Rockford, IL 61105-1209 

",.,.,',."., .. ,',.,." .. ,.,',.,., ... ,.",.',', .. ,'.",." .... ,',.,.'. 815-968-9861 
§ ISKRA Electronics, Inc., 222 Sherwood Ave, Farmingdale, NY 11735 .. ,.,516-753-0400; 

8DO-862-2101 
ISL Products Int'l, Ltd, 235 P Robbins Lane, Syosse~ NY 11791-6093 " 516-937-3475 
Mel-Rain Controls, 42974 M-43 Hwy" Paw Paw, MI49079 ", ..... , ... ,. 618-657-2527 

§ Mitsurni Elec. Co., LId, 8-2, 8-Chorne, Kokuryo, Chofu-City, Tokyo, JAPAN, ' " 489-5333 
§ Murata Manufacturing Co, LId, 26-10-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 ....... " .... "" ... "'''"."'" ....... " .. '' ..... " ...... ",, .. 075-951-9111 
§ Noble U.SA, Inc., 5450 Meadowbrook CI., Rolling Meadows, IL 60008 .. 312-364-6038 

Philips Electronics Lid., Eicorna Division, 601 Milner Avenue, Scarborough, o.NTARIO, 
CAN, MIB lM8 .... "" .. " .... " ........ " .... "."." ........ " .. " 418-292-5161 

RCD Components, Inc" 520 E Industrial Pk. Dr, Manchester, NH 03103 
"., .. "",."" .. "",."."., .. ". , .. ,.,.".,.,.,., .. , .. , .. ,.,.,., ... 603-669-0054 

tResistance Technology Inc" 1260 Red Fox Rd., St PaUl MN 55112 ,.,' 612-636-9770 
§tSlernice, Inc" 461 North 22nd Street Grand Junction, CO 81502.,.,., .. 303-242-0810 

t Shogyo International Corp" 287 Northern Blvd., Great Neck, NY 11021 ".' .... , , ... , .. , 
516-466-0911 

§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ." .. 914-681-0700 
§ Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 ... ,.,,' .. , , , . , , , . ,. 608-935-2707 

§tSpectrol Electronics, 17070 East Gale Ave, City of Industry. CA 91745 .. 818-964-6565 
t UHronix, Inc" Slernice, Inc., P,o., Box 1090, Grand Junction, CO 81502 ., 303-242-0810 
t Wilbrecht Electronics, 346 Chester St, St Paul, MN 55107 , .. ,"', ..... , 612-222-2791 

Potentiometers, Trimmer, Carbon Composition - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Carbon Film - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Ceramic Metal (CERMET)
See Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Conductive Plastic - See 
Potentiometers, Trimmer (Vol. .A) 

Potentiometers, Trimmer, Hot Molded - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Trimmer, Metal Film - See 
Potentiometers, Trimmer (Vot A) 

Potentiometers, Trimmer, Wirewound - See 
Potentiometers, Trimmer (Vol. A) 

Potentiometers, Wirewound-4750 
§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 

Fullarton, CA 92635, 714-447-2700 • • .. . .. . • . • • .. • • • .. • • .. • • .. .. • ... A02063 
§t Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ................................... A02064,2066-2067 
§t En Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceansida, CA 92054, 

619-757-n70 ....................................... A02070-2073, B01205 
§ Jan Hardware MIg. Co., 47-27 36th St., Long Island City, NY 11101, 718-361-oBOO 

............................................................ C01607,1610 
Mallory Timers, Emhart EIec.lElctrn. Grp., 3029 E Washington St., IndianapoUs, 

IN 46201, 317-636-5353 ........................................... A020n 
§t Maurey Instrument Corp., 4555 W. 60th St., Chicago, IL 60629, 312-581-4555 

...................................... '.. .. • • • .. • • .. • • •• A02078-2080,2082 
Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

•••••••••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••• A02086 
Mepco/Centralab, North American Philips Corporation, Hwy. 20 W., P.O. BOx 858, 

Ft Dodge, IA 50501, 515-573-1300 •••• _ •••••••••••••••••••••••••••• Ao2087 
§ Mepcopal Compsny, 11468 Sorranto Valley Rd., San Diego, CA 92121, 

619-453-0332 .................................................... Ao2089 
§t Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 

. • . .. .. . • • • • .. . • • . • . • • • • • • . • .. .. • .. .. .. • .. .. .. .. .. • .. .. .. ... Ao2Q94-2095 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Potentiometers,' Wirewound-4750 (Cont'd) 
Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 

98109,206-Z81-9380 :............................................ A'2097 
Techno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405, 818-781-1642 .•• A'2099 

§ Toeos America, Inc., Tokyo Cosmos Electric Co., LId., 565 West'GoH Road, 
Arlington Heights, IL 60005, 312-364-72n ...................... ' A'2100-2101 

§t VRN International, Div. Vemitron, 2801 72nd St. N., Box 44000, St. Petersburg, FL 
33743, 813'347-2181 ................................ A'2107-2108, B'1031 

tcarter Manufacturing CQrporation, 237 Sugar Road, Bolton, MA 01740 .. 617-779-5501 
§t Clarostat Mig. Co. Inc., Hawker Siddeley, PLC. 3 Washington St, Dover, NH 03820 

.....................................................•..........•...... 603-742-1120 
Components Div. Sangarno Weston, Inc., Box 128, Pickens, SC 29671 .. 603-878-6311 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

....................................................................... 914-Y03-59oo 
CTS Corporation, 905 West Blvd North, Elkhart; IN 46514 .............. 219-293-7511 

t Duncan Elactronics, Inc., 2865 Fairview Rd., Costa Mesa, CA 92626 .•.. 714-545-8261 
t Electronic Controls, Inc. 431 Park Industrial Dr. La Habra, CA 90631 .... 213-697-4189 
§ GC-Thorsen, 1 BOI Morgan St, P.O. Box 1209, Rockford, IL 6,1105-1209 

· .. . .. . .. . . . . . . .. . . . . .. . . . . . . . .. . .. . .. . . . .. . .. . .. .. . . . . .. . . . . . . . . . . . . .. 815-968-9661 
t Humphrey, Inc., 9212 Balboa Ave., San Diego, CA 92123 . . . . . . . . . . . . . . .. 619-565-6631 
t Lillon Potentiometer Div. 750 So. Fu~on,Ave., Mt Vernon. NY 10551 ... 914-664-7733 
§ Mallory Components Division, Emhart EIec'/Elctrn. Grp., 222 Dixon Rd, Weston, Ont, 

CANADA M9P 385 ........................................ :.......... 416-244-4239 
t Me~Rain Controls, 42974 M-43 Hwy., Paw Paw, M149079 .............. 616-657-2527 

Mepco/Centralab Corp. Hdqrtr., North American Phmps Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beach, FL 33404 ............. ,.......... .. .......... 407-661-3200 

J. R Merrill Controls, Inc., 8 Crimmins Rd., Darien, CT 06620 . . . . . . .. . . .. 203-656-0143 
Noble USA, Inc. 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
Novotechnik U.S. Inc., Village Plaza, 466 Boston Post Rd., ffie. 20 E, Marlborough, MA 

01752 ................................................................ 617-485-2244 
tPenny & Giles, 1640 Fifth Street Suite 224, Santa Monica, CA 90401 ... 213-393-1497 
t Perkin-Elmer Corp. Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 

......................................................................... 203-762-4786 
§t RCD Components, Inc., 520 E Industrial Pk Dr. Manchester, NH 03103 

· . . . . . . . . . .. . .. . .. . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. .. . . .. 603-669-0054 
tRobert Shaw,' Instrument Div. Kendall Lane, Natick, MA 01760 .......... 617-875-9711 
t Samarius Precision Instruments, Inc., 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 

· . . . . . . .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. 203-735-7405 
§t Siernice, Inc., 461 North 22nd Street Granq Junction, CO 81502 . . . . . . .. 303-242-0810 

§ Shokai Far East Ltd. 280 North Central Ave. Hartsdale, NY 10530 ..... 914-661-0700 
§tSpectrol Electronics, 17070 East Gale Ave., City of Industry, CA 91745 .. 818-964-6565 

tTech·Labs., Inc. 500 10th St, Palisades Pk, NJ 07650 .............. : ... 201-944-2221 
U~ronix, Inc., Sfemice, Inc., p.o. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

§tVamistor Corp., 115 Industrial Pk, Sevierville. TN 37662 ................ 615-453-0001 
t VernHech, 300 Marcus Blvd., Deer Pk., NY 11729 '. .. .. .. .. .. .... .. .. .... 516-588-5100 
tVishay Resistive Systems Group, 63 Lincoln Hwy. Malvern, PA 19355 .. 215-644-1300 
t Waters Manufacturing, Inc., Talley Industries, Longtellow Ctr. Wayland, MA 01778 

· ..................................... ' . . . . . . . . . . . . . . .. . .. . . . .. . . . . .. .. 617-358-2777 
Wilbrecht Electronics, 34B Chester St, St Paul, MN 55107 .............. 612-222-2791 

§tWorl<man Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Potentiometers (MIL)-2440 - See Vol. B 

Power Amplifiers - See Amplifiers, Power (Vol. D) 

Power Entry Module - See Adaptors, US to European 
Power (Vol. C) 

Power Distribution Modules-4000 - See Vol. D 

Power Line Monitor Printers - See Printers, Event (Vol. D) 

Power Modules-4000 - See Vol. D 

Power Receptacles - See Sockets, Power (Vol. C) 

Power Supplies, AC to DC Adapter-4000 - See Vol. D 

Power Supplies, AC Input, Up to 30 VDC 'Output-4000 -
See Vol.,D 

Power Supplies, AC Input, 31 to 300 VDC Output-4000 
- See Vol. D 

Power Supplies, AC Input, 301 t01 ,000 VDC Output-
4000 - See . Vol. D 

Power Supplies, AC Input, Greater than 1,000 VDC 
Output-4000 -- See Vol. D 

Power Supplies, Avalanche, Photodiodes-4000 - See 
Vol. D 

Power Supplies, AC Output-4050 - See Vol. D 

Power Supplies, Bipolar-4000 - See Vol. D 

Power Supplies, Constant Current-4000 - See Vol. D 

Power Supplies, Constant Voltage - See Power Supplies, 
Linear (Vol. D) 

Power Supplies, Constant Voltage/Constant Current-
4000 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Power Supplies, .DC Input, AC Output - See Power 
Supplies, AC Output (Vol. 0) 

Power Supplies, DC Input, DC Output - See Converters, 
DC to DC (Vol. D) 

Power Supplies, Encapsulated~4000 - See Vol. D 

Power Supplies, Enclosed-4000 - See Vol. D 

Power Supplies, Ferroresonant-4000 - See Vol. D 

Power Supplies, High VoHage - See Power Supplies, AC 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Isolated-4000 - See Vol. D 

Power Supplies, Lab (Incl. Metered Units)-4000 - See 
Vol. D 

Power Supplies, Laser - See Power Supplies, AC Input, 
Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Laser Diodes-4000 - See Vol. D 

Power Supplies, Linear-4000 - See Vol. D 

Power Supplies, Logic Level (Incl. Microprocessor)
See Power Supplies, AC Input, Up to 30 VDC OutRut 
(Vol. D) 

Power Supplies, Microwave - See Power Supplies, AC 
Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Multiple Output-4000 - See Vol. D 

Power Supplies, Open Frame-4000 - See Vol. D 

Power Supplies, Photomultiplier - See Power Supplies, 
AC Input, Greater than 1,000 VDC Output (Vol. D) 

Power Supplies, Plug In-4000 :- See Vol. D 

Power Supplies,' Precision, Low Noise-4000 - See 
Vol. D 

Power Supplies, Printed Circuit Card-4000 - See Vol. D 

Power Supplies, Programmable-4000 - See Vol. D 

Power Supplies, Proportional (to Input) Output-4000 -
See Vol. D 

Power Supplies, Redundant-4000 - See Vol. D 

Power Supplies, Standby (Emergency)-4000 - See 
Vol. D 

Power Supplies, Submodular-4000 - See Vol. D 

Power Supplies, Switching-4000 - See Vol. D 

Power Supplies, Switching, Battery Backup-4000 - See 
Vol. D 

Power Supplies, Uninterruptible (UPS)-4050 - See 
Vol. D 

Power Supplies, Wall Plug-in - SeePower Supplies, 
Plug-in (Vol. D) 

Power Supplies, Welding, Electroplating - See Power 
Supplies, AC Input, Greater than 1,000 VDC Output 
(Vol. D) 

Power Supplies (MIL), DC-3475 - See Vol. D 

Power Supplies for Displays - See Converters, DC to DC 
(Vol. D), Power Supplies, AC Output (Vol. D) 

Power Supply Interfaces & Accessories-4000 - See 
Vol. D 

Preamplifiers-1100 - See Vol. D 

Prebonding Etchants - See Chemicals, Etching (Vol. C) 

Preforms,Precious Metal-2825 - See Vol. C 

Preforms, Soldering-4600 - See Vol. C 

Prescalers-2900- See Vol. D 

§ .... Product sold through distributors t-Product meets M.IL specs EEM1988 



PRODUCT INDEX & DIRECTORY 

Preselector-Mixers-3450 
Alpha Inds., 100. - TAG Millimeter Comp, 651 Lowell St, Methu9(l, MA 01844 

........................ : .............................................. 617-662-4661 
t Anghel Laboratories, Inc., 3 Route 46 West, Fairfield, NJ 07006 ........ 201-575-1116 

Eaton Corporation, Microwave Products Division, 785 Palomar Ave, Sunnyvale, CA 
94086 .. .. .. . .. . .. . .. . .. .. .. . .. . .. .. .. .. . . : .. . .. . .. .. . .. ... 408-73()'6410 

FG Engineering, Box 476, Fredonia, AZ 86022 .......................... 602-643-7375 
KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ... . ................................................... 201-867-8100 
tLorch Electronics, Sub. of Vernitron Corp., 105 Cedar La, Englewood NJ 07631 

.. . .. . .. .. .. . . . .. .. .. .. . .. . .. .. .. ... ............. ............... 201-569-8262 
tMicrolab/FXR, 10 Microlab Rd., liVingston, NJ 07039 ................... 201-992-7700 
t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ............. 203-866-8000 
tMicrowave Fi~er Inc., 6743 Kinne St, East Syracuse, NY 13057-0486 .315-437-3953; 

8Q().448-1666 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 . . . . . 914-939-8900 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ........ 406-586-0291 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Mo, CA 94303 

.. .. .. . .. . .. .... .. ................ :. 415-493-4000 

Preselectors-1900 - See Vol. D 

Pressure Indicators - See Gauges, Pressure (Vol. D) 

Pressure Vessels - See Chambers, Pressure (Vol. D) 

Pressurization Units - See Chambers, Pressure (Vol. D) 

Printed Circuits & Printed Circuit Materials (MIL)-2440 -
See Vo/_ 8 

Printer/Plotters-2000 - See Vol. D 

Printers, Daisywheel-2000 - See Vol. D 

Printers, Digital-2000 - See VOI_ D 

Printers, Dot Matrix Impact-2000 - See Vol. D 

Printers, Event-3000 - See Vol. D 

Printers, Jet Ink-2000 - See Vol. D 

Printers, Thermal-2000 - See Vol. D 

Printers, Laser-2000 - See Vol_ D 

Printers, Line - See Printers, Digital (Vol. D) 

Printers, Page-2000 - See Vol. D 

Printers, Screen, Stencil-4100 - See Vol. D 

Printers, Serial-2000 - See Vol. D 

Printers, Solder, Paste, Surface Mount-4100 - See 
Vol. D 

Printing, Dry Transfer - See Kits, Marking (Vol. C) 

Probe Cards, Semiconductor Testing~4100 - See Vol. D 

Probes, Hall-4800 
Bell, F. W., Inc., 6120 Hanging Moss Rd., Orlando, FL 32807, 407-678·6900 

....................................................... [)O1122,1222-1223 
Magnetic Instrumentation, 8350 E. 48TH ST., Indianapolis, IN 46226, 317-545-2102 

................................................................. 0 01289 
Magnos, 6 Old School House Rd., Harvard, MA 01451, 617-456-8880 ••.• [)O1290 
Ohio Semilronics, Inc., 1205 Cheaapeake Ave., Columbus, OH 43212, 

614-486-9561 .................................................... B01917 
Sharp, Microelectronics Div., OptoelectroniCS, Sharp Plsza, Mahwah, NJ 07430, 

201-529-8757 ................................................ ,... A02143 
Active Control Instrumentation, P.O. Box 243·Wildwood Circle, Key Largo, FL 33037 

· .. . .. .. .. . .. . .. . ... .................................................. 305-451·1000 
Cryomagnetics, Inc., 739 Emory Valley Rd, Oak Ridge, TN 37630....... 615-462-9551 
Dowty RFL Inds. loo.llnstrumentation Div., The Dowty Grp. PLC, Powerville Rd, Boonton, 

NJ 07005-0239 ...................................................... 201-334-3100 
§ Fluke, John, Manufacturing Co. Box C9090, MS 25OC, Everett, WA 98206 

· . .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . .. 206-356-5400 
LDJ Incorporated, 2200 Stephenson Hwy., P.O. Box 219, Troy, MI48099-0219 

....................................................................... 313-529-2202 
§ Micro Switch, A Honeywell Div, 11 W. Spring St, Freeport, IL 61032 .... 815-235-6600 
§ C. G. Soar, Inc., 434 Windsor Pk. Dr, Dayton, OH 45459 . . . . . . . . . . . . . . . . . 513-434-7643 
§ Sunshine Scientific Instruments, 1610 Grant Ave. Philadelphia, PA 19115 

· . . . . .. . .. . .. . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 215-673"5600 
Walker Scientific, Rockdale St, Worcester, MA 01606 .... 617-652-3674;617-653-3232 

Probes, High Voltage (1,000 Volts & Over)-2900 - See. 
Vol. D 

Probes, IC-2900::- See Vol. D , 
Probes, Logic Test-2900 - See Vol. D 

Probes, Microwave-3450 
Mord Manufacturing Co., P.O. Box 2116, 32 Sixth Rd, Wobum, MA 01601 

....................................................................... 617-935-8610 

Programmers, PROM & Logic Array-3130 

t General Microwave Corporation, 5500 NEt' Horizons Blvd., Amityville, NY 11701 
....................................................................... 516-226-6900 

GGB Industries, Inc., Picoprobe Division, P.O. Box 125, Gillette, NJ 07933 
....................................................................... 201-464-1749 

Hewlett-Packard Co., 19310 Pruneridga Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. Call Local SIs. Off. 

tMaury Microwave Corp, 6610 Helms Ave., Cuc.arnonga, CA 91730 ...... 714-987-4715 
t Microlab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
t Narda Microwave Corp., Subsidiary of Loral Corp, 435 Moreland Rd., Hauppauge, NY 

11786 ................................................................ 516-231-1700 
Picosend Pulse Labs, Inc., P.O. Box 44, Boulder, CO 80306 ............. 303-443-1249 

t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-6900 
Probe-Rne, Inc., P.O. Box 242, Santa Clara, CA 95052 . . . . . . . . . . . . . . . . . .. 409-727-0100 
Tektronix, Inc., P.o. Box 500, 76/260, Beaverton, OR 97077 ............ 6Q().B35-9433 

§t T elephonics CorporationlPRD Instruments, 770 Park Avenue, Huntington, NY 11743 
..................................................... 516-549-6415/6102 

Probes, Oscilloscopes-2975 - See Vol. D 

Probes, RF-2900 - See Vo/_ D 

Probes, Temperature-2900 - See Vol_ D 

Probes, Test Lead-2900 - See Vol. D 

Process Control Systems-2200 - See Vol. D 

Processors, Array - See Array Processors (Vol. 0) 

Processors, Communications, Front End-1900 - See 
Vol. D 

Processors, Communications, Message Switching-1900 
- See Vol. D 

Processors, Communications, Network Node-1900 -
See Vol. D 

Processors, Communications, Standalone-1900 - See 
Vol. D 

Processors, Display-2450 - See Vol. 8 

Processors, Image-2000 - See VoI_ D 

Processors, Video Signal-1900 - See Vol. D 

Program Board Connectors - See Connectors, Plug-in, 
Program Board (Vol. C) 

Programmers, Cam & Drum-2200 - See Vol. [} 

Programmers, Matrix Boards - See Boards, programming 
(Vol. C) 

Programmers, Power-2200 - See Vol. D 

Programmers, Power Supply-4000 - See Vol. D 

Programmers, PROM & Logic Array-3130 
Epson America, Inc., 3415 Kashiwa St., Torrance, CA 90505,213-534-4500 

................................................................. A01395 
Genstar Rental ElectroniCS, Inc., 6307 De Soto Ave., Suite J, Woodland Hills, CA 

91367,600-331-3440 (in CA);600-227-8409 •.•.•.••••.•.•••.••..•.•• [)O1257 
Magnum Opus Custom Elctrn. Engrg., 284 Kennedy St., Iselin, NJ 08830, 

201-283-4925 .................................................... [)O1113 
Nohau Corporation, 51 E. Campbell Ave., Sle. 107E, Campbell, CA 95008, 

408-866C1820;408-866-4493 •••.••.•.••••••••••••..•.•...•...•.•..• [)O1304 
PPM, Inc., 5385 Harper Rd., Cleveland, OH 44139, 216-349-2300 •.•.•..• [)O1313 

t Sunrise ElectroniCS, Inc., 524 S. Vermont Ave., Glendora, CA 91740, 818-914-1926 
................................................................. Ao1758 

Wintek Corp., 1601 South St., Lafayette, IN 47904-2993, 
317-742-8428;600-742-6809 ....................................... [)O1116 

Ango Electronics Corp., 16 North Third St, Harrison. NJ 07029 .......... 201-464-1115 
Applied Micro Technlg" A Burr Brown Co, 3669 E. 44th Street, Tucson, AZ 85713 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-622-6605 
Barber-Colman Co., Indl. lostrs, Div., P.O. Box 2940, 1354 Clifford Ave, Loves Park, IL 

61132 ................................................................ 815-877-0241 
§t BYTEK Corp., Instrument Systems Div., 1021 S. Rogers Circle, Boca Raton, FL 33431 

.. .. . .. .. .. ... 305-994-3520 
§ Curtis Electro Devices, Inc., Box 4090, Mountain View, CA 94040 ....... 415-964-3646 

CybernetiC Micro Sys., P.O. Box 3000, 3000 Hwy. 64, San Gregorio, CA 94074 
· . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-726-3000 

Data 110 Corp. 10525 Willows Rd N.E., Redmond. WA 96073-9746 .... 206-861-6444 
t Datron Instrs" Inc., 3401 SW 42nd Ave, Stuart, FL 33497 ... ,........... 305-263-0935 

Digital Equip., One Iron Way, Marlborough, MA 01752 
§ Digital Media, 11770 Warner Ave, Ste. 225, Fountain Valley, CA 92708 ................ . 

714-751-1373 
Dynatec International, 3594 West 1820 South, San Lake City, lIT 64104 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 601-973-9500;6Q(). 722-7 425 
Eventide, Inc., One Alsan Way, Little Ferry, NJ 07643 .... 201-641-1200;6Q().446-7878 

§tExel Microelectronics, Inc, Sub. of Exar Corp. 2150 Commerce Dr, San Jose, CA 95131 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . .. 408-432-0500 

Global Technology International, Inc., 917-134th Street S.W" Everett, WA 96204 
· . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 206-742-9111 

§GMR Co., 6601 Sepulveda Blvd, Los Angeles, CA 90045 ............... 213-216-9516 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Programmers,PROM&' Logic ArraY"3130 (COnt'd) PRODUCT INDEX & DIRECTORY 

§ International Instrumentation, Inc., 2282 Townsgate Rd,. Westlake VIg., CA 91361 
· .............................. , . . . . . . .. . .. . . . . . . . .. . . . . . . . . . . . . .. . . . .. 805-495-7673 

§t International Microsys!ema 461' Valley Way, Milpitas, CA 95035 ........ 8()(}.237-4734 
The IVYnet Company, One Gale Rd., Brick, NJ 08723 . . . . . . . . . . . . . . . . . .. 201-920-6807 

§Klockner Moeller, 4 StrathmoreRd, Natick, MA 01760 .................. 617-655-1910 
§ Kontron Elctms., 630 Clyde Avenue, Mountain View, CA 94039-7230 ... 415-965-7020 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 .......... :...................................... .. . . . .. .. 602-244-6900 
Oliver Advanced Engineering, 320 W. Arden Sl, Glendale, CA 91203 .. .. 818-240-0080 
Perx, 1730S Amphlett Blvd., Ste. 222, San Mateo, CA 94402 ........... 415-573-0801 
Pro-Log, 2411 Garden Rd, Monterey, CA 93940 ...•.... ;............... 408-372-4593 

§ Rockwell Int'l, 4311 Jamboree Rd, Newport Beach, CA 92660 . . . . . . . . .. 800-85+8099 
§ Southern Computer Corp., 141 W. Wieuca Rd., Ste. 300-8, Atlanta, GA 30342 

.......................................................... 'r' .. . . .. .. .. 404-252-3340 
§ Square 0 Co, Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 

U.S. Instr, Rentals, 2988 Campus Dr., San Mateo, CA 94403 . . . . . . . . . . . .. 800-824-2873 
Xycorn, 750 N. Maple Rd., Saline, MI48176 ............................. 313-429-4971 

Programmers; .Punched Card-2000 - See Vol. D 

Programmers, Tape-200~ - See Vol. D 

PROM Pro~rammers - See Programmers, PROM & Logic 
Array (Vol. A) 

Protectors, Brownout-4300 - See Vol. B 

Protectors, Surge - See Suppressors, Transient Voltage 
(Vol. B) 

Protocol Converters-1900 - See Vol_ D 

Proximity Transducers- See Current Sensors (Vol. 0), 
Transducers, Volt, etc. (Vol. B) 

Public Address Systems-1300 - See Vol. D 

Pullers, Circuit Board-5400 .,.. See Vol. C 

Pullers, Tube-5400 - See Vol. C 

Pulleys-2500 - See Vol. C 

Pulsers, Diode - See Power Supplies, AC Input, Greater 
than 1,000 VOC Output (Vol. 0) 

Pulsers, Logic Test-2900 - See Vol_ D 

Pumps, Vacuum-4100 - See Vol_D 

Punches, Chassis-5400 - See Vol. C 

Pyrometers, Infrared-2900 - See Vol. D 

Pyrometers, Optical, Noninfrared-5300 - See Vol. B 

Pyrometers, Recording-2900 - See Vol. D 

Q Bus - See Board Computers & Subassemblies (Vol. 0) 

Quartz, Fused-2300 
tAccumet Engineering, 518 Main Sl, Hudson, MA 01749 ................. 617-568-8311 

§t Atornergic Chemetals Corp, 91 Carolyn Blvd., Farmingdale, NY 11735-1527 
· .. . .. . . . . . . .. .. . . . . . .. . . . .. . . . .. . .. .. . . . . .. .. .. .. .. . . .. . . . . .. . . .. .. . ... 516-694-9000 

tCentertlex Techn. Corp, 221 Seventh Ave., P.O. Box 21, Hawthorne, NJ 07507 
· ........................................................... : . . . . . . . . .. 201-423-0505 

Materials Research Corporation, Route 303, Orangeburg, NY 10962 .... 914-359-4200 
tQuartzite Processing, Inc., 6 Holyoke Sl, Malden, MA 02148 ............ 617-322-3611 

Thermal Amer. Fused Quartz, Route 202, Montville, NJ 07045 .......... 201-334-7770 

Quartz, Raw .,- See Crystals, Quartz (Vol. A) 

Racks, Aging - See Ovens, Aging, Burn-in, Life Test 
(Vol. 0) 

Racks, Cabinet - See Enclosures, Equipment & Panel 
Mounting (Vol. C) 

Racks, Circuit . Board - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Racks,Desk & Console - See Enclosures, Equipment & 
Panel Mounting (Vol. C) 

Racks, Module - See Enclosures, Circuit Board, Module & 
Relay Mounting (Vol. C) 

Racks, Relay & Mounting - See Enclosures, Circuit Board, 
Module & Relay Mounting (Vol. C) 

Radar Forward-Looking Infrared (FUR) Sets (MIL)-3475 
- See Vol. D 

Radar Homing & Warning (RHAW) Systems (MIL)-3475 
- See Vol. D 

Radar Intercept (MIL)-3475 - See Vol. D 

Radar (MIL), Tail Warning-3475 - See Vol. D 

Radar Systems (MIL), Elint-3475 - See Vol. D 

. Radar System Components-3450 
t Applied Research, Inc., .111 New South Rd., Hicksville, NY 11802, 516-938-9700 

............................ ; .................................... A-1764 
Comslron Corp., 10 Hub Dr., Melville, NY 11747, 516-756-1100 ....•.•.. A-1359 
GSI Corp., 1917 Greenspring Dr., Timonium, MD 21093,301-252-1768 .•• C-1851 

t Interface Engineering Inc., 275/300 Centre St, Unit 7, Holbrook, MA 02343, 
617-986-2600 ~................................................... 001170 

t Aiken Advanced Systems, Inc., Amstar Electronics Group, 5901 Edsall Rd, Alexandria, 
VA 22304-4197 ...................................................... 703-370-0900 

t Alden Electronics, Inc, 40 Washington Street, Westboro, MA 01581 ..... 617-366-8851 
tAlpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5160 

Alpha Inds., Inc. - TRG Millimeter Comp., 651 Lowell St.. Methuen, MA 01844 
....................................................................... 617-682-4661 

tAnghel Laboratories, Inc., 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 
§t Avantel<, Inc, 3175 Bowers Ave., Santa Clara, CA 95054 ..............•. 408-727-0700 

Axel Elctrns., General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 
.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . .. . .. . . .. . .. . .. . . . . . .. . . . . .. ... 718-291-3900 

Aydin Corp., 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 
tCincinnati Elctms., 2630 Glendale MiNord Rd., Cincinnati, OH 45241 .... 513-733-6100 

Cober Electronics, 102 Hammon Ave, Stamford, CT '06902 ...•......... 203-327-0003 
Continental Electronics, Division of Varian Associates, Inc., P.O. Box 270879, Dalles, TX 

75227................................................................ 214-381-7161 
t Datron Systems, Inc, 200 West Los Angeles Ave., Simi Valley, CA 93065-1660 

· . . . . . . . . . . . . . .. .. . .. . .. .. . . .. . . . . . .. . . .. . . . . . . . . . . .. . .. .. . . . . . . . . . .. .. 805-584-1717 
t Eaton Corp., AIL, Commack Rd., Deer Park, NY 11729 ........•......... 516-595-3094 
t Electro-Magentic Processes, Inc., Subsidiary of ISC Group, Inc., 9616 Owensmouth Ave, 

Chatsworth, CA 91311-4858 ......................................... 816-882-6333 
Epsilon-Lambda Elctrns. Corp., 427 Stevens St, Geneva, IL 60134 ...... 312-232-9611 
Erbtec Engineering, Inc., 2760 29th Sl, Boulder, CO 80301 .............. 303-447-8750 

t FEI Microwave, Inc., Frequency Electronics, Inc, 825 Stewart Dr, Sunnyvale, CA 94066 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 408-732-0880 

t Honeywell Inc., Aerospace & Defense Grp., Honeywell Plaza, Minneapolis, MN 55408 
....................................................................... 612-870-5186 

Hughes Aircraft Co, Electron Dynamics Div., 3100 W. Lomita Blvd., P.O. Box 2999, 
Torrance, CA'90509-2999 ............................................ 213-517-6000 

t ISC CardiQn ElectroniCs, Inc, Long Island Expwy, Woodbury, NY 11797 
....................................................................... 516-921-7300 

t ITT Gilfillan, ITT Corp, 7821 Orion Ave, P.O. Box 7713, Van Nuys, CA 91409 
...... , ........................................•............•.......... 818-968-2600 

Lectronic Research Labs, Inc., 1423 Ferry Ave, Camden, NJ 08104 ..... 609-541-4200 
t Litton Systema Inc., Electron Dvcs. Div, 960 Industrial Rd., San Carlos, CA 94070 

....................................................................... 415-591-8411 
Mathematical Systems Design, Inc, 11835 W. Olympic Blvd, Suite 745, Los Angeles, CA 

90064 ................................................................ 213-479-7180 
tMerrimac Industries, 41 Fairfield PI, West Caldwel~ NJ 07006 .......... 201-575-1300 
t Metric Systems, 645 Anchors St, Ft Watton Beach, FL 32548-9990 .... 904-244-9600 
tMicrowave Systems Inc., 6075 E. Molloy Rd., Syracuse, NY 13211-2100 

....................................................................... 315-437-9951 
tMillifiect, 37444 Sycamore Sl, Bldg. A, Newark, CA 94560 .............. 415-791-5188 
t North Hills Electronics, 1 Alexander Pl, Glen Cove, NY 11542 .......... 516-671-5700 
tPremier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-6900 

Programmed Test Sources, Beaver Brook Ad., P.O. Box 517, Littleton, MA 01460 
.. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. .. . . .. . .. . . . . . . . . . . .. .. . . . . . .. . . . . .. 617-486-3008 

t Radio Research Instrument Co., Inc., 584 North Main Street, Waterbury, CT 06704-3506 
· .............................................. , . . . . . . . . . . . . . . . . . . . . . .. 203-753-5840' 

t RHG Electronics Laboratory, Inc., Adams Russell 161 E. Industry Ct, Deer Park, NY 
11729 ................................................................ 516-242-1100 

t Sage Laboratories, Inc, 11 Huron Dr, Natick, MA 01780 ................ 617-653-0844 
Sanders Associates. Inc, ECBD, A lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 803-645-5548 
tSanders Associates,·lnc. Microwave, 955 Perimeter Rd., Manchester, NH 03108 

· .. . .. . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . .. . .. . .. . . . .. .. . . .. . .. 603-645-6000 Ext 4299 
t Signatron, A Unit 01 Sundstrand Corp., 110 Hartwell Ave., Lexington, MA 02173 

....................................................................... 617-861-1500 
tSinger Co., Electronic Systems Div, 164 Totowa Rd., Wayne, NJ07470' 

201-785-6000 
§t Systron-Donner Microwave Div., 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 818-786-1760 
. tTeledyne Micronetics, 7155 Mission Gorge Rd., San Diego, CA92120 ., 619-583-3525 

Teledyne Microwave, 1290 Terra Bella Ave, Mountain View, CA 94043 ................ . 
415-968-2211 

t Texas Inslrs., Inc., Box 809066, Dallas, TX 75380 ............• 800-232-3200 (ext 700) 
Texscan Instruments, Texscan Corporation, 3169 N. Shadeland, Indianapolis, IN 48226 

............................................ : .......................... 317-545-4196 
tTheimacore Inc, 780 Eden Road, Lancaster, PA 17601 ................. 717-569-6551 
t TRAK Microwave Corp., 4726 Eisenhower Blvd., Dept E-8, Tampa, FL 33634 

....................................................................... 813-884-1411 
§tVega Precision Labs., 800 Follin La, Vienne, VA 22180 ................. 703-938-8300 

t Waveline, Box 718, W, Caldwell, NJ 07006.............................. 201-226-9100 
tWhittaker Corp., 10880 Wilshire BlVd., Los Angeles, CA 90024 ......... ; 213-47.5-9411 

Radio Communications Systems - See Communications 
Systems (Vol. 0) 

Radiographic Equip. - See X-ray Inspection Equip. (Vol. 0) 

Radiorneters-2900 - See Vol. D 

Radomes & Windows, Microwave-3450 / 
t Alpha Industries, Inc., 20 Sylvan Rd., Woburn, MA 01801 ................ 617-935-5150 

§-Product sold through distributors t-Product meets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

....................................................................... 617-682-4661 
Corning Glass Works, Corning Elctrns., Houghton Pk, Bldg A-2, Corning, NY 14830 

............ ".... ..................... ............................... 607-974-8725 
t Electronic Space Systems Corp, Old Powder Mill Rd, Concord, MA 01742 

....................................................................... 617-369-7200 
t Gabriel Electronics, Box 70, Scarborough Indl. Pk, Scarborough, ME 04074 

...................................................................... 207-883-5161 
tMilliflec1, 37444 Sycamore Sl, Bldg A. Newark, CA 94560 .............. 415-791-5188 
t M~ec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

............................................. 514-694-6666 
Sanders Associales, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd., Manchester, 

NH 03108-8500 .................................................. 603-645-5548 
tTeledyne Micronetics, 7155 Mission Gorge Rd, San Diego, CA 92120 619-583-3525 
tTransco Products, Inc.,lool Flynn Rd., Camarillo, CA 93011-6003 ...... 805-987-8007 

Reactors, Charging-5600 
Axel Elctrns., General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 

....................................................................... 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporatiof\ 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ............................................... 408-629-1100 
Basler Elec, Ate. 143, Highland,IL 62249 ............................... 618-654-2341 

t Del Elctms. Corp., 250 E Sandford Blvd., Mt Vernon, NY 10550 . . . . . . . . 914-699-2000 
Electrocom Induslries,1105 N.lronwood Dr .. S. Bend. IN 46615 ........ 219-232-2743 
Hipotronics Inc. p.o. Drawer A. Brewster, NY 10509 .................... 914-279-8091 

t Hisonic, Inc., 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 .......... 913-782-0012 
H~ran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Mag-Con, 1626 Terrace Dr., St Paul,MN 55113 ...................... 612-633-8820 

t Perkin-Elmer Corp., Elctrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 
" ......................... "'''''''''''''''''''''''''''''' 203-762-4786 

tPolyphase Instrumen~ 175 Commerce Dr., Ft Washington, PA 19034 ... 215-643-6950 
t PTC Transformers, P.O. Box 397, Rising Sun Road. Bordentown, NJ 08505 

...................................................................... 609-298-8200 
t Radio Research Instrument Co., Inc, 584 North Main Str~ Waterbury, CT 06704-3506 

....................................................................... 203-753-5840 
§t Skyway MagnetiCS, 35372 Hwy 79, Wamer Springs, CA 92086 .......... 619-782-3342 

t Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 
62883 ..... "........ ............................................. 618-262-5121 

Torelco, Inc. t4 Paine Ave.. P. O. Box 560, Irvington. NJ 071 I 1 ......... 201-374-8641 
t Vottampere Corp. 146 Horton Ave, Lynbrook, NY 11563.... .... 516-887-9443 
§ Zambre Co. Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Reactors, Epitaxial - See Machines & Accessories, 
Semiconductor Manufacturing (Vol. D) 

Reactors, Filter-5600 
Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

................................................................. A·2240 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 

609-298-7300 ............................................ A.2303,O.1857 
t Pica ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A.1270 
tTechnitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

•.•.. .•. ............................................ A·2407, S-1022-1025 
Abacus Controls Inc., 89 Readington Rd, Somerville, NJ 08876 ......... 201-526-6010 
American HV Test Systems Inc, Central Garrett Ind'l. Pk, Acciden~ MD 21520 

....................................................................... 301-826-8651 
American Magnetics. P.O. Box 49, Carterville, IL 62918 . . . . . . . . . . . . . . . . .. 618-965-4838 
Andover, Inc.. 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ........................... c .................... 408-629-1100 

Basler Elec. Ate. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp., Route 341, p.o. Box 129, Ken~ CT 06757 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 203-927-3541 
t Coast Coil Co. Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

..................... .. .......................................... 213-936-6188 
tDeI Elctms. Corp. 250 E Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 

Douglas Randall, 6 Pawcatucl< Ave, Pawcatuck, CT 06379 .. ,.......... 203-599-2075 
Electrocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ......... 219-232-2743 
Electrocube, 1710 So. Del Mar Ave.. San Gabriel, CA 91776 ............ 818-573-3300 

tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 . . . . .. 516-242-3006 
t Genisco Technology Corp, Fitters Div., 18435 Susana Rd., Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
§ Hammond ManufactUring Co. 1690 Walden Ave., Buffalo, NY 14225 . . .. 716-894-5710 
tHisonic, Inc. 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

Lenco Elctrns., Inc. 1330 Belden Sl, McHenry, IL 60050 ............... 815-344-2900 
Mag-Con, 1626 Terrace Dr, St Paul, MN 55113 ........................ 612-833-8820 

§ Magnetek Triad, 1124 E Franklin St, Huntington, IN 46750 ............. 219-356-6500 
§tMicrotran Co. Inc.. 145 E Mineola Ave, P. O. Box 236, Valley Stream, NY 11582 

...................................... , ................................ 516-561-6050 
tNorthlake Engineering, Inc.. 999 AMa Ave, Antioch,Il6ooo2 ........... 312-395-5710 

NWL CapaCitors, NWL Transformers. 8050 Monetary Dr. Riviera Beh., FL 33404 • 
. .. . . . . . . . . . . . . . . .. . . . . . . .. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. 305-648-9009 

t OPT Industries Inc. 300 Red School La. Phillipsburg, NJ 08865 ........ 201-454-2600 
t Osborne Transformer, 19836 Derby Sl, Detroi~ MI 48203 ............... 313-368-4136 
t Perkin-Elmer Corp, Elclm. Prods. Depl, 761 Main Ave, Norwalk, CT 06859-0132 

....................................................................... 203-762-4786 
tPolyphase Instrumen~ 175 Commerce Dr. Ft Washingtof\ PA 19034 ... 215-843-6950 

PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 
.. . . . . . . . .. . .. . . . . .. .. .. . . . . .. .. .. . .. . .. . . .. . . .. .. . . . . . . . . . . . . .. . . . . . .. 609-298-8200 

§ OPL Magnetics, Inc, P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
Rapid Power Technologies, Graysbridge Rd, P.O.BOX 291, Brookfield, CT 06804 

....................................................... 203-775-0411;800-332-1111 

Reactors, Saturable-1800 
t Raytheon Co., Microwave, & Power Tube Div., 190 Willow St, WaHham, MA 02154 

· . . . . . .. . .. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . . ... . . . . . . . . . .. 617-899-lj4OO 
Renco Electronics, Inc., 60 Jeiryn Blvd., East. Deer Pk, NY 11729 ........ 516-586-5566; 

1-80(}-645-5828 
tSchott Corp., 1000 Parkers Lk Rd. Wayzata, MN 55391 ........... 612-475-1173 

§tSkyway MagnetiCS, 35372 Hwy 79, Wamer Springs, CA 92086 .......... 619-782-3342 
Staco Transpower, 610 W. 6th St, Mt Carmel, IL 62863 ................. 618-262-5555 

tSterling Transformer Corp, 510 Driggs Ave.. Brooklyn, NY 11211 ....... 718-782-4200 
§t Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 

62863 ............................................................... 618-262-5121 
Todd Systems, Inc, 50 Ash Sl, Yonkers, NY 10701 ..................... 914-983-3400 
Torelco, Inc., 14 Paine Ave., P. O. Box 560,IrvingtOf\ NJ 07111 ......... 201-374-6841 

tTorotel Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 6403(}.3199 ...... 816-761-8314 
§t United Transformer Corporation, Sun of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
tVottampere Corp., 146 Horton Ave., Lynbrook, NY 11563................ 516-887-9443 

Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46268 . . .. . . . . . . . . . . .. 317-293-9300 
t Wire benders, Inc., 2440 W. Mission Ln. Ste. 9,10, Phoenix. AZ 85021 ... 602-861-1856 
§ Zambre Co., Inc. 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Reactors, Loading-5600 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ............................................ 408-629-1100 
t Del Elctrns. Corp. 250 E Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 

Electrocom Industries, 1105 N.lronwood Dr, S. Bend. IN 46615 ......... 219-232-2743 
tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Genisco Technology Corp. Fitters Div, 18435 Susana Rd., Rancho Dominguez. CA 

90221 .......... ..................................................... 213-537-4750 
Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Mag-Con, 1626 Terrace Dr, St Pau~ MN 55113 ........................ 612-833-8820 

§t Microtran Co. Inc., 145 E Mineola Ave, P. O. Box 236, Valley Stream. NY 11582 
....................................................................... 516-561-6050 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 609-298-7300 

OsbornQ Transformer, 19636 Derby Sl, Detroit, MI 46203 ............... 313-368-4136 
t Polyphase Instrumen~ 175 Commerce Dr, Ft Washington, PA 19034 ... 215-643-6950 
t PTC Transformers, P.O. Box 397, Rising Sun Road. Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . .. . . . .. . . . . . . . . . . ... 609-298-8200 
§t Un~ed Transtormer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
Wirebenders, Inc. 2440 W. Mission Ln, Ste. 9,10, Phoenix. AZ 65021 ... 602-861-1856 

§ Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Reactors, Saturable-1800 
caddell-Burns MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

................................................................. A·1208 
Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

................................................................. A-2240 
t NWL Transfonmers, Rising Sun Rd., P.O. Box 358, Sordentown, NJ 08505, 

609-298-7300 .................................................... A.2303 
t Polyphase Instrument, 175 Commerce Or., A. Waahington, PA 19034, 

215-643-6950 .................................................... A·2351 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

................................................. ... A·2407, S·1022-1025 
American Magnetics, P.O. Box 49, Carterville,lL 62918 .................. 618-985-4838 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ................................................ 408-629-1100 

Basler Elec., Rle. 143, Highland, IL 62249 ............................... 618-654-2341 
t Bicron ElectroniCS, 100 Barlow Str~ Canaan, CT06018 ..... ,... . . .. .. 203-624-5125 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-936-6188 
Cross Electronics, 100 CQmmonweatth Dr. Warrendale, PA 15066 ...... 412-776-1591 

t Del Elctms. Corp., 250 E Sandford Blvd., Mt Vernof\ NY 10550 ......... 914-699-2000 
t Dietz DeSign, Inc. 100 Electronics Pkwy. BeHof\ MO 64012 ............ 816-331-4911 

Electrocom Industries, 1105 N.lronwood Dr. S. Bend. IN 46615 ......... 219-232-2743 
Electrocube, 1710 So. Del Mar Ave., San Gabrie~ CA 91776 ............ 818-573-3300 

tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
Electro-Pacmc, 5770 Thomwood Dr, Goleta, CA 93117 ................. 805-964-0751 
Elma Engineering, 1066 E Meadow Circle, Palo Mo, CA 94303 . . . . . . . .. 415-494-7303 

tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11365 ........... 212-386-1300 
§ Hammond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 . . . . 716-894-5710 

Hipotronics Inc., P.O. Drawer A. Brewster, NY 10509 .................... 914-279-8091 
t Hisonic, Inc., 249 N. TrOOSt P.O. Box 1130, Olathe, KS 66061 ...•... ,... 913-782-0012 
t Industrial Control Co. 3100 Pineda Ave., Rockledge, FL 32955 .......... 305-259-7105 

Mag-Con, 1626 Terrace Dr. St Pau~ MN 55113 ........................ 612-833-8820 
§Microtran Co. Inc, 145 E Mineola Ave, P. O. Box 236, Valley Stream, NY 11582 

....................................................................... 516-561-6050 
t Northlake Engineering, Inc, 999 An~a Ave, Antioch, IL 60002 ........... 312-395-5710 
t Oram High VoHage, P.O. Box 1176, Daytof\ TX 77535 .............•.... 409-258-5553 
tOsborne Transformer, 19636 Derby Sl, Detroit, MI48203 ............... 313-368-4136 
t Perkin-Elmer Corp.. Elctm. Prods. Dept, 761 Main Ave, Norwalk, CT 06859-0132 

....................................................................... 203-762-4786 
Rapid Power Technologies, Graysbridge Rd , P.O.BOX 291, Brookfield. CT 06804 

· . . . . .. . . . . . . . . . . . . . .. . . . . .... .. .. .. .. .. . . . . .. . . . . .. .... 203-775-0411 ;800-332-1111 
Renco Electronics, Inc, 60 Jelryn Blvd., E~ Deer PI<, NY 11729 ........ 516-588-5586; 

1-6Q0.645-5828 
Sigma Instuments, Pacific Scientific, 170 Pearl Sl, Br!lintree, MA 02184 

· . . . . .. . . . . . . . . . . . . . .. . . . . . .. . •.. . . .. .. .. .. . . .. . .. . .. .. ..•. .. . . .•. . . . .. 617-843-5000 
§t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086.......... 619-782-3342 

§Square 0 Co, Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
t Sterling Transformer Corp, 510 Origgs Ave., Brooklyn, NY 11211 ....... 718-782-4200 

Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carme~ Il 
62863 ......................................•.....•................... 618-262-5121 

Torelco, Inc., 14 Paine Ave. P. O. Box56!), Irvingtof\ NJ 07111 .•....... 201-374-8641 
tTorotel Prods. Inc.. 13402 S. 71 Hwy, Grandview, MO 6403(}'3199 ...... 816-761-6314 
tTorwico Elclms.lnc. 410 Oberlin Ave. South, Lakewood, NJ 08701 201-364-1800 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Reacto~Saturable-1800 (Cont'd) 
§t Un~ed Transformer Corporation, Sub. of OPT Industries, 300 Red SchOol Lane, 

, Phillipsburg. NJ 08865 , .................................. :........... 201-454-2600 
tVoltampere Corp, 146 Horton Ave, Lynbrook, NY 11563................ 516-667-\1443 

Walker' Power, Inc., Walker Magnetics Group, lOB MiU SI., Warner, NH 03278 
.........•................................................ '~. . . . . .. ... .. 603-456-3111 

Wirebenders, Inc, 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ. 85021 ... 602-661-1856 
§ Zan)bre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 •. 415-968-9176 

Reactors (MIL)-2440 - See Vol. B 

Readers, Badge-2000 - See Vol. D 

Readers, Bar Code-2000 - See Vol. D 

Readers,. Character-2000 -- See ,Vol. D 

Readers, Key-2000 - See Vol. D 

Readers, Magnetic Card-2000 - See Vol. D 
Readers, Magnetic Stripe Card-2000 - See Vol. D 

Readers, Punched Card-2000 - See Vol. D 

Readers, Punched Tape-2000 - See Vol. D 

Readers, Static Card-2000 - See Vol. D 

Readers, Time Code-2000 - See Vol. D 

Readouts - See Tubes, Readout (Vol. A) 

Reamers-5400 - See Vol. C 

Receivers, AM/FM (Incl. Precision Test)-2900 - See 
Vol. D 

Receivers, Communication-1900 - See Vol. D 

Receivers, Fiber Optic-2475 - See Vol. B 

Receivers, Field Intensity, Microwave - See Receivers, 
Microwave (Vol. D) 

Receivers, Fixed Frequency-2900 - See Vol. D 

Receivers, Frequency Shift-1900 - See Vol. D 

Receivers, Headphone - See Handsets, etc. (Vol. D) 

Receivers, Loran & Omega-1900 - See Vol. D 

Receivers, Microwave-3400 - See Vol. D 

Receivers, Monitoring, Communications-1900 - See 
Vol. D 

Receivers, NBS-2900 - See Vol. D 

Receivers, Telemetry-1900 - See Vol. D 

Receivers, Tone-1900- See Vol. D 

Receivers, TV - See Monitors, Video (Vol. D) 

Receivers (MIL)-3475 - See Vol. D 

Receivers (MIL), Acoustic Intercept-3475 - See Vol. D 

Receivers (MIL), Digital Warning-3475 - See Vol. D 

Receivers, (MIL), ECM-3475 - See Vol. D 

Receivers (MIL), Elint-3475 - See Vol. D 

Receivers (MIL), ESM-3475 - See Vol. D 

Receivers (MIL), GPS-3475 - See Vol. D 

Receivers (MIL), Handoff-3475 ~ See Vol. D 

Receivers (MIL), IFM-3475 - See Vol. D 

Receivers (MIL), IR Warning-3475' - See Vol. D 

Receivers (MIL), Missile Launch Warning-3475 - See 
Vol. D 

Receivers (MIL), Radar Warning-3475 - See Vol. D 

Receivers (MIL), Radio-3475 - See Vol. D 

Receivers (MIL), Recon-3475 ..., See Vol. D 

Receivers (MIL), Search-3475 - See Vol. D 

Receivers (MIL), Shipboard-3475 -' See Vol. D 

Receivers (MIL), Submarine-3475 - See Vol. D 

Receivers (MIL), Surveillance-3475 - See Vo/.D 

PRODUCT INDEX & DIRECTORY 

Receivers (MIL), Warning-3475 - See Vol. D 

Receptacles - See Connectors (Vol. C), Jacks (VoL ), 
Sockets 

Receptacles, Power - See Sockets, Power (Vol. C) 

Recognition & Response Equipment, Speech-2000 -
See Vol. D 

Recorders, Cartridge, Bubble Memory-2000 - See 
Vol. D • 

Recorders, Computer Data"2000 - See Vol. D 

Recorders, Electrostatic-3000 - See Vol. D 

Recorders, Event/Multievent-3000 - See Vol. D 

Recorders, FM - See Recorders, Magnetic Tape (Vol. D) 

Recorders, Graphic - See Recorders, Specific Types 
(Vol. D) 

Recorders, Magnetic Tape-2000 - See Vol. D 

Recorders, Polar-3000 - See Vol. D 

Recorders, Program Loading-2000 - See Vol. D , 

Recorders, Pyrometer - See Pyrometers, Recording 
(Vol. D) 

Recorders, Sound Level-1300 - See Vol. D 

Recorders, Strip Chart-3000 - See Vol. D 

Recorders, Transient-3000 - See Vol. D 

Recorders, Vibration-3000 - See Vol. D 

Recorders,Video-1900 - See Vol. D 

Recorders, X-V - See Plotters X-V (Vol. D) 

Recorders (MIL), Magnetic Tape-3475 - See Vol. D 

Recorders (MIL), RHAW-3475 - See Vol. D 

Recording Systems (MIL)-3475 - See Vol. D 

Rectifier Assemblies-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201·3n-9566 .•.•....•...•. ' ...................................... A-211S 
§Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213·865·3536 .................................................... a·1397 
§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 ................................................ B0 1586-1588 
§Amperex Electronic Corp., Hicksville Div., Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

......................... , ............................................. 516-931-6200 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 406-629-1100 
§tElectronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, NY 10710 ........ 914-965-4400 

§ Microsemi Corp. Colorado, Microserni Corp.. 800 Hoyt St, Broomfield, CO 80020 
· . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . ... .. . . . . . . . . . . .. . .. . . . .. 303-469-2161 

Renard Manufacturing Company, Inc., 3131 N.W. 79th Avenue, Miami, FL 33122-1011 
· . . . . .. . . . . . . . . . . . . . .. . .. . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. 305-592-1500 

§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 
.... ' ..... , ........................................... 303-469-1863;1-800-992-0312 

§ Semikron, Inc., 11 E Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 
...................................................... 6030883-8102;1-800-258-1308 

tVoHampere Corp, 146 Horton Ave., Lynbrook, NY 11563 ................ 516-887-9443 

Rectifiers, Blocks-4800 
Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave, Hicksville, NY 11802 

· . . . . .. . . . . .. . . . . . . . . • . . . . . . . . . .. . . . . .. . .. . .. . .. . .. .. . . . .. . . . . . . .. . . . .. 516-931-6200 
§t Electronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, NY 10710 ..•..... 914-965-4400 

RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 
...................................................... 303-469-1663;1-800-992-0312 

§Semikron, Inc.,llE Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 
..................................................... 6030883-8102;1-800-256-1308 

Rectifiers, Bridges & Assemblies-4800 
American Mlcrosemlconductor, Inc., 133, Kings Rd., Madison,NJ 07940, 

201·3n·9566 .................................................... A021l5 
Amperex Electronic Company, A Div. 01 North American Philips Corporation, 

Providence Pike, SlatersVille, RI 02876, 401·762·3800 ••.•.••••.•••••• A·2117 
§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75244, 

800·627-0251 ;214·233·1589 .................................. A·2128·2129 
§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-865-3536 .................................................... B01397 
§t Electronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, ,NY 10710, 914-965-4400 

................................................................. A·2131 
§ Fagor Elctrn. Comps., Inc., Natl. Mktg. SIs. Offs., Fagor ElectrotecnicaS. Coop., 

8419 Canoga Ave., Canoga Pk., CA 91304, 818·718·2500;800-624-5367 
.................................................................. A·2133 

§-Productsold through distributors t-Productmeets Mil specs EEM 1988 
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t NWL Transfonners, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 ••••.•••..•••.••••.•.••.•....•.•....•••••.•••••.•••. 001857 

Philips ECG, Amperex Electronics Corp., A Nonth American Philips Co., 100 First 
Ave., Waltham, MA 02254, 617-890-6107 .••.•.•..•.•••.•.•.•.•.•.•. A.2134 

§ Powersx, Westinghouse, GE, Mitsubishi, Hillis St., Youngwood, PA 15697, 
412-925-7272 ••••.••••.•.••••.••••.•.••.•.•.••.•.•.•.•.•.•••.•••• A.2136 

§ Silicon Power Cube Corp., 6015 Obispo Ave., Lung Beach, CA 90805, 
213-634-9390 ••••.••.••••••••.••••.••.•.•.....••.•.•••.•.•.• B.1586-1588 

tVoltage Multipliers, Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291, 209-651-1402 
.••.•..••••....••.•••••.••••••••.•.•....•.•..•.•••.......•.•.•••• A·2151 

§ A E G Corporation, Route 22-Qrr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 
.................... 201-231-8300 

A E G Telefunken, High Power Grp., Rle. 22, Orr Dr. Somerville, NJ 08876 
........... 0 . . . . . . . . . . . 201-722-9800 

Allen Bradley Co. Electronic Components Div. A Rockwellintemational Co. 1414 
Allell-Bradley Dr. EI Paso, TX 79936 .. 0 ........ 0 . . . . .. 91 !r592-4888;800-S92-4888 

Allen Bradley Co. Electronics Group, Div. of Rockwell Corp. PTC Div. 23201 So 
Normandie Ave. Torrance, CA 9OS01 .. 0" 0.............. 213-534-3737 

§ Amperex Electronic Corp. Hicksville Div. Box 418 - 230 Dutfy Ave., Hicksville, NY 11802 
.... 0........ 516-931-6200 

t Basic Electronics, Inc. 11762 Westem Ave. "0", Stanton, CA 90680 ... 714-530-2400 
§ Codi Semiconductor, Inc. 144 Markel St, Kenilworth, NJ 07033 0 201-298-0400 
Coheren~ Inc. 3210 Porter Dr. Palo Mo, CA 94304 0 41 !r493-2111 

§ Concept Industries, App-Rep, Inc., 364 t San Gabriel River Pkwy. Pico Rivera, CA 90660 
0" .... 0 .. .. .... .. ......... 0 .... 00 ............ " . 0 .. ... 213-699-0918; 8OD-25!r2666 

Diodes Inc. 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;8OD-821-1178 
§ Gentron Corp. 6667 No Sidney PI. Milwaukee, WI 53209 .. 414-351-1660 

Hitachi America, Ltd., 2210 OToole Ave. San Jose, CA 95131 ...... 0 408-435-8300 
Hitran Corp. Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
International Components Corp. 105 Maxess Rd., Melville, NY 11747 0 516-293-1500 

§ International Rectifier Corp. Semiconductor Div. 233 Kansas St, EI Segundo, CA 90245 
"" ... 0 ........ " .. "" ..... "" .. 0 " ... " .. 0 ... · .......... 213-772-2000 

§ISKRA Electronics, Inc. 222 Sherwood Ave., Farmingdale, NY 11735.. 516-753-0400; 
800-862-2101 

ISL Products In1'l, Ltd., 235 P Robbins lane, Syosse~ NY 11791-6093 516-937-3475 
lambda ElectroniCS, Veeco Instr. Inc., 515 Broad Hollow Rd., Melville, NY 11747 

o .. " 518-694-4200 
lambda Semiconductors, Veeco Instruments, 121 Intemational Dr., Corpus Christi, TX 

78410 .............................. 0 0 .... 0 •••••••••• o. 512-289-0403;800-255-9606 
lark Electronics, Inc. Box 390, New York, NY 100400.00 .. 0............. 212-569-0430 

t Megatran Electronic Power, Rising Sun Rd., Bordentown, NJ 08505 . . . . . 609-298-7300 
§ Microsemi Corp. Colorado, Microsemi Corp., 800 Hoyt St, Broomfield, CO 80020 

................ : •••••••••••••• " ......................... 0 0 .... 0 ...... 303-469-2161 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, p.;z 

85018-6606 .. 0 .............. " ........ " .. " .... 0 0 " .. .. .. .. .. 602-244-6900 
NAE, 69 Bennett St, lynn, MA 01905 .... " ........ 0 0 .... " " .... 0 ... 0" 617-598-4800 

§ NTE Electronics, Inc. 44 Farrand St, Bloomfield, NJ 07003 ...... 201-748-5089 
NWl Capacitors, NWl Transformers, 8050 Monetary Dr. Riviera Bch. FL 33404 

· .... 0 ...................................... 0 .. . . . . . . . . . .. . . . . . . .. . . . .. 30!r848-9009 
Rapid Power Technologies, Graysbridge Rd, P.O.BOX 291 "Brookffeld, CT 06804 

• ................................... 0 0 . . . . . . . . . . . . . . . . .. 203-775-0411 ;800-332-1111 
§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 

· ......... 0 .......................................... 0 303-469-H\83; t -800-992-0312 
Sanford-Miller Corp., 8 John St, lynbrook, NY 11563 . 0 .. 518-593-2025;800-645-5900 

§ Semikron, Inc. 11 E Executive Dr. P.O. Box 66, Hudson, NH 03051-0066 
o' 0.' 0.0 .. 0.00 .. 0.0 ........................ 0 .......... 603-883-8102;t-800-258-1308 

§t Semtech, 652 Mitchell Rd. Newbury Park, CA 91320 ........ 0 • • • • • • • • •• 805-498-2111 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

§tSolid State Devices, 14830 Valley View Ave., la Mirada, CA 90638 ..... 213-921-9660 
Solitron Devices, 8808 Balboa Ave., San Diego, CA 92123 ..... ;........ 619-278-8780 

§t Solitren Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, Fl 
33404 ......... " .. " ................ " .......... " ............... " .. 305-848-4311 

§tSt-5emiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 
47402-0609 .... " .... " .......... " ....... " .... 0 .... """""""" 812-332-1435 

Sussex Semiconductor, Inc., Rle. 206, Branchville, NJ 07826 ..... . . . . . .. 201-948-3633 
§ Thor Electronics, 321 Pennsylvania Ave. linden, NJ 07036 ............. 201-486-3300 

§tTRW Optoelectronics DiY., 1215 W. Crosby Rd., Carrol~on, TX 75006 ." 214-323-2200 
§t Unitrode Corp. 580 Pleasant St, Watertown, MA 02172 .......... " ..... 617-926-0404 

§Vare Ouality Semiconductor, 1000 N. Shiloh Rd., Garland, TX 75040 .... 214-487-4300 

Rectifiers, Cartridge-4800 
§t Electronic Devices, Inc., 21 Grsy Oaks Ave., Yonkers, NY 10710, 914-965-4400 

•.•...•.••••••••• , •••••••••• , , .................... , .............. A·2131 

Rectifiers, Electron Tube - See Tubes, Rectifying (Vol, A) 

Rectifiers, General Purpose, Surface Mount-4800 
American Microsemieonductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 ................ , .... , ............. , ................ A.2115 
Ampersx Electronic Company, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 .,.,............ A·2116 
§t Electronic Devices, Inc., 21 Gray oaks Ave" Yonkers, NY 10710, 914-965-4400 

., ......................... ,., ...... " ••• , .................. , .... A·2131 
tVoltage Multipliers, Inc., 8711 W, Roosevelt Ave" Visalia, CA 93291, 209-651-.1402 

•••..• , .... , .......... , .................. , ................ ,., •• ,. A·2151 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
§ International Rectifier Corp. Semiconductor Div. 233 Kansas St, EI Segundo CA 90245 

....................................................................... 213-772-2000 
Renard Manufacturing Company, Inc., 3131 N.W. 79th Avenue, Miami, Fl33122-1011 

....................................................................... 305-592-1500 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 .........•.............. 714-855-2131 
§ Solid State, Inc. 46 Farrand St, Bloomfield, NJ 07003 .. . . . . . .. . . . . . . . . .. 201-429-8700 

Sussex Semiconductor, Inc, Rle. 206, Branchville, NJ 07826 . . . . . . . . . . .. 201-948-3633 

Rectifiers, Silicon-4800 

Rectifiers, Germanium-4800 
American Microsemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 ..................... , •.•• , •.• , •••• ,................ A.2115 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 

Bridge Rd, Deptford, NJ 08096 . 0 ••••••••••••••• 0 . . . . . . . . . . . . . . . . . . . .. 609-541-3636 
§t Germanium Power Devices, Box 3065, Shawsheen Village SIB, Andover, MA 01810 

.... 0 ...... 0" 0 ••••••••••• 0 .................. 0 .................. 617-475-5982 
International Components Corp. 105 Maxess Rd., Melville. NY 11747 ... 518-293-1500 

§ Intemational Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-65t8 
§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Philips ECG, Amperex Electronics Corp. A North American Philips Co., 100 First Ave., 

Wa~ham, MA 02254 " ......... " ... " .. """'" """""""". ". 617-890-6107 
§Shokai Far Eas~ Ltd., 280 North Central Ave. Hartsdale, NY 10530 .... 914-681-0700 
§ Solid State, Inc. 46 Farrand St, Bloomfield, NJ 07003 .. . .. . .. .. . . . . .. . .. 201-429-8700 
§ Thor Electronics, 32t Pennsylvania Ave. linden, NJ 07036 ............. 201-486-3300 

§t Workman Elctmo Prods., Box 3828, Sarasota Fl33578 ................. 813-371-4242 

Rectifiers, Schottky, Surface Mount-4800 
American MierosemiconductOr, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A·2115 
Amperex Electronic Company, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 ••.•••••.•.• ,.,. A.2116 
§ Frontier Electronics, 6311 DeSoto Ave. Ste. K, Woodland Hills, CA 91367 

• 0 ........ " ................ " ....... " .. • .... 818-888-6242 
§ International Rectifier Corp. Semiconductor Div. 233 Kansas St, EI Segundo, CA 90245 

"""" .. " .... " ............. 2t3-772-2ooo 

Rectifiers, Selenium-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 ........ , ...• ,...................................... A·2115 
A E G Telefunken, High Power Grp. Rle. 22, Orr Dr. Somerville, NJ 08876 

................................................................ 201-722-9800 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 

Bridge Rd, Deptford, NJ 08096 .... 0 •• 0 • • • • • • • • • • • • •• •••••••••••••••• 609-54 t -3636 
International Components Corp. 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
lark Electronics, Inc. Box 390, New York, NY 10040 0 • • • • • • • • • • • • • • • • • •• 212-569-0430 

§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Philips ECG, Amperex Electronics Corp. A North American Philips Co_ 100 First Ave., 

Wa~ham,MA02254 .............................. " .............. 617-890-6107 
Power Conversion Products, 42 East St, Box 380, Crystal lake, Il 60014 

.... 0 ................................................... " ............. 815-459-9100 
Sanford-Miller Corp., 8 John St, lynbrook, NY 11563 .... 518-593-2025;800-645-5900 

§ Semikron, Inc. tIE Executive Dr. p.o. Box 66, Hudson, NH 03051-0066 
........... 0'" ............. """ •• " .. ",, ........ 603-883-8102;t-800-258-1308 

§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§t St-Semiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 

47402-0609.... .." ................. " .................. " .. 812-332-1435 
§ Thor Electronics, 321 Pennsylvania Ave., linden, NJ 07036 ............. 201-488-3300 

Rectifiers, Silicoil-4800 
American Microsemiconductor, Inc., 133 Kings Rei., Madison, NJ 07940, 

201-377-9566 ................................ , ............ "..... A.2115 
§ Ampersx Electronic Compsny, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 •••• ,,' •••. ,.... A.2116 
§ Collmer Semiconductor, Inc" 14368 Proton Rd., Dallas, TX 75244, 

a0'0-527-o251;214-233-1589 ....... , •••• " •• " .................. ,., A·2128 
§ Fagor Elctrn. Comps., Inc., NaIl. Mktg. SIs. 0Ifs., Fagor Electrote.cnica S. Coop., 

8419 Canoga Ave., Canoga Pic., CA 91304, 818-718-2500;800-624-5367 
, ................................................................ A·2133 

Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 
Ave., Waltham, MA 02254, 617-890-6107 •••.••••• " •.• , ••••••••• ,.. A'2134 

§t Powersx, Westinghouse, GE, Mitsubishi, Hillis St., Youngwood, PA 15697, 
412-925-7272 ...................... ' ............................. , A·2136 

§ Silicon Power Cube Corp" 6015 Obispo Ave" Lung Beach, CA 90805, 
213-634-9390 ....................................... ,....... B'1586-1588 

§A E G Telefunken, High Power Grp_ Rle. 22, Orr Dr. Somerville, NJ 08876 
" .. " .... " ... " ........... " .............. " .................. "" .. 201-722-9800 

Allen Bradley Co., Electronic Components Div_ A Rockwellintemational Co. 1414 
Allen-Bradley Dr., EI Paso, TX 79936 .................. 915-592-4888;8OD-592-4888 

§ Allen Bradley Co., Electronics Group, Div. of Rockwell Corp., PTC Div. 23201 S. 
Normandie AYe., Torrance, CA 90501 ...... " ...................... ". 213-534-3737 

§Amperex Electronic Corp., Hicksville Div. Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
......................... 0" ........................................... 518-931-6200 

§t Aydin Radar & EW Division, Diy. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ........... "" .... " .. """ .... " ...... " ..... 408-629-1100 

§ Codi Semiconductor, Inc. 144 Market St, Kenilworth, NJ 07033 ......... 201-298-0400 
§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy. Pico Rivera, CA 90660 

...... " ........................................ " ...... 2t3-699-0918; 800-255-2666 
Diodes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 
Bridge Rd, Deptford, NJ 08096 .................. . . . . . . . . . . . . . . . . . . . .. 609-541-3636 

§t Electronic Devices, Inc. 21 Gray Oaks Ave., Yonkers, NY 10710 ........ 914-965-4400 
§ Frontier Electronics, 6311 DeSoto Ave. Ste. K, Woodland Hills, CA 91367 

818-888-6242 
§GG-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, Il6110!r1209 

................ 0 ...................................................... 8t5-968-9661 
§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-685-6530 
§ Gentron Corp., 6667 N. Sidney PI. Milwaukee, WI 53209 ................ 414-351-1660 

Hitachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
§ International Components Corp. 105 Maxess Rd., Melville, NY 11747 ... 518-293-1500 
§ International Diode, 229 Cleveland Ave. Harrison, NJ 07029 ............ 201-482-6518 
§ International Rectifier Corp. Semiconductor Div. 233 Kansas St, EI Segundo, CA 90245 

...................................... , ................................ 213-772-2000 
§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

800-862-2101 

EEM 1988 §..;..Product sold through distributors t-Product meets MIL specs 



Rectifier-s, Silicon-4800 (Cont'd) 

ISl Products Int'l, lid., 235 P Robbins lane, Syosset, NY 11791-6093 .. 516-937-3475 
§ rrr Semiconductors, rrr Corp, 55 Merrimack St, So. Lowrence, MA 01843 

............................................. : ......................... 617-688-1881 
Lark E;lectronics, Inc., Box 390, New York, NY 10040 .................... 212--569-0430 

§ Microsemi Corp. ColOrado, Microsemi Corp, 800 Hoyt St, Broomfield, CO 80020 
· .......................................•...................•....•..... 303-469-2161 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ. 
85016-6606 ................................... ,. . . . . .. .. . .. .. . . .. .... 602-244-6900 

§tNAE,69 Bennett St, lynn, MA 01905 ................................... 617-598-4800 
§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003. . . .. . . . . . . .. 201-748-5089 
§ RCA Solid State Div, Transistors, Rle. 202, Somerville, NJ 08876 ....... 201-685-6000 

• §Reliance Electric Co, Marketing Info Center, p.o. Box 99502, Cleveland, OH 44199 
· .. . . .. . .. . . . . . . . . .. . .. . . . . . . . . .. ... . . . . .. .. . . . .. . .. .. . . . . . .. . . . . . . . . .. 800-245-4501 

Renard Manufacturing Company, Inc., 313t N.W. 79th Avenue, Mia/ni, FL 33t2l1-1011 
· . . . . .. . . . .. .. . . . . .. .. . . . . . . .. . .. .. . . . . . . . . . .. . .. . .. .. . . . . . .. .. .. . . . ... 305-592-1500 

§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave., Broomfield, CO 80020 
...................... ;............................... 303-469-1883;1-800-992--0312 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718 .... ;.......................... 714-655-2131 
Sanford-Miller Corp., 8 John St, lynbrook, NY 11563 .... 516-593-2025;80Q.645-5900 

§ Sanken Electric Co., ltd, Overseas Operations, 1-22-8 Nishi-lkebukuro, Toshima-ku, 
Tokyo, JAPAN 171 .............. : ...................................... 03-986-6164 

§ Semicon Components, Inc, Div. of Semicon, Inc., 10 North Ave., Burlington, MA 01803 
· ...................................................... , . . .. . . . .. .. . . .. 617-272-9015 

§ Semikron, Inc., 11 E Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 
· ............................... ,. . .. . . . . . .. . . . . .. . ... 603-883-8102;1-800-258-1308 

§tSemtech, 652 M"chell Rd., Newbury Park, CA 91320 ................... 805-496-2111 
§Shokai Far East, ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§ Solid State, Inc., 46 Farrand Sl, Bloomfield, NJ 07003 ................... 201-429-8700 

§tSolid State Devices, 14630 Valley View Ave., la Mirada, CA 90638 ..... 213-921-9660 
§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 ... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-846-4311 
Sprague Electric Company, Passive Components Group, 41 Hampton Ad, P. O. Box 

9102, Mansfield, MA 02048-9102 ................... , ........... ; ..... 617-339-6900 , 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 
§t St-Semiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 

47402-0609 .......................................................... 812-332-1435 
Sussex Semiconductor, Inc, Rle. 206, Branchville, NJ 07826'. . . . . . . . . . .. 201-948-3633 

§ Teccor Electronics, Inc., 1801 Hurd Dr, Irving, TX 75038 ................ 214-580-1515 
§ Thor Electronics, 321 Pennsylvania Ave. Unden, NJ 07036 ....... :..... 201-486-3300 

§tTRW Optoelectronics Div. 1215 W. Crosby Ad., Carroltton, TX 75006 ... 214-323-2200 
§t Unitrode Corp., 580 Pleasanl St, Watertown, MA 02172 . .. . .. . . .. . . . . ... 617-926-0404 

§Varo Quality Semiconductor, 1000 N. Shiloh Rd, Garland, TX 75040 .... 214-487-4300 
tVottage Muttipliers, Inc., 8711 W. Roosevett Ave, Visalia, CA 93291 ..... 209-651-1402 
tWestcode Semiconductors, Inc., 3270 Cherry Ave., long Beach, CA 90807 

....................................................................... 213-595-6971 
§tWorkman Elctm. Prods. Box 3828, Sarasota, Fl 33578 ................. 813-371-4242 

Rectifiers, Silicon Controlled - See Thyristors (Vol. A) 

Rectifiers, Surface Mount-4800 
American Microsemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A.2115 
§t Electronic Devices, Inc., 21 Gray Oaks Ave., Yonkers, NY 10710, 914-965-4400 

............................................. , ................... A·2131 
tVoIIage Multipliers, Inc., 8711 W. Roosevelt Ave., VisafiB, CA 93291, 209-651-1402 

........... , ......................... , ...................... ,., •• A·2151 
§ International Rectifier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

· .. . .. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . • . . . . . . • . . . . 213-772-2000 
§ rrr Semiconductors, rrr Corp., 55 Merrimack St, So. Lowrence, MA 01843 

................... : ..................................... ,' ............. , 617-688-1881 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, P;z 

85018-6606 ............•... ,......................................... 602-244-6900 
Renard Manufacturing Company, Inc, 3131 N.W. 79th Avenue, Miami, Fl 33122-1011 

.. . . .. . .. . .. .. . .. . .. . . . . . . . .. .. . . .. .. .. .. .. . .. .. .. . . .. . . . . . .. . . .. . .. ... 305-592-1500 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ................. , ...... 714-855-2131 

Sussex Semiconductor, Inc., Rle. 206, Branchville, NJ 07826 . . . . . . . . . . .. 201-948-3633 

Rectifiers, Ultrafast-4800 
§ Amperex Electronic Company,A Div. of North American Philips Corporation, 

Providence Pike, Slalersville, RI 02876, 401'762-3800 •••••••• , •• ' A.2116-2117 
§ ElectroniC DeVices, Inc., 21 Gray oaks Ave., Yonkers, NY 10710, 914-965-4400 

....................................................... , ......... A-2131 
t Voltage ",ultipliers, Inc., 8711 W. Roosevelt Ave., Visalia, CA 93291,209-651-1402 

.................................................................. A·2151 
Allen Bradley Co., Electronic Components Div., A Rockwellintemational Co, 1414 

Allen-Bradley Dr, EI Paso, TX 79936 .................. 915-592-4888;800-592-4888 
Diodes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 

§t General Electric Solid State Div. G.E. Corporation, Roule 202, Somerville, NJ 08816 
· .. . . . .. . .. .. .. . . . . .. . . . . .. .. .. .. . . .. .. . . .. . .. . . .. . .. . . . . . . . .. . . . . .. ... 201-685-6530 

Intemational Components Corp., 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ Intematfonal Rectifier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

........................•....................•........................• 213-772-2000 
§ Microserni Corp. Colorado, Microserni Corp., 800 Hoyt St, Broomfield, CO 80020 

....................................................................... 303-469-2161 
§ RCA Solid State Oiv, Transistors, Rle. 202, Somerville, NJ 08876 ......• 201-685-8000 
§,Sanken Electric Co., Lid., Overseas Operations, 1-22-8 Nishi-lkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-986-8164 
§t.Semtech, 652 M~II Rd., Newbury Park, CA 91320 ....•.....•••..... , 805-496-2111 
§t Silicon Transistor Corp, Katrina Ad., Chelmsford, MA 01824 ......•..... 617-256-3321 

Rectifiers (MIL), Semiconductor-2440 - See Vol. B 

Reducers, Speed - See Gear Heads & Speed Reducers 
(Vol. B) 

PRODUCT INDEX & DIRECTORY 

Reels, Tape - See Tape Recording Accessories (Vol. D) 

Reference Books - See Technical Books (Vol. D) 

References, DC Voltage-2900 - See Vol. D 

Refrigerants, Spray-1600 - See Vol. C 

Refrigerated Cooling Equipment - See Air Conditioners 
(Vol. 9) 

Refrigerators, Environmental Test-2550 - See Vol. D 

Regulators, Current-4000 - See Vol. D 

Regulators, Frequency-4050 - See Vol. D 

Regulators & References, Silicon-Also See Diodes, 
Zener & Stabistors-4800 

JUlie Research tabe., 211 West 61st St, New York, NY 10023, 212-245-2727 
.................................. ' ............................... [)O1280 

ACD-Elcor Products, P.O. Box 244, Bethel, CT 06801 .... , .............. 203-743-3510 
§ A E G Corporation, Route 22-0rr OliVe,' P.O. Box 3800, Somerville, NJ 08876-1269 

..................................................... , ................. 201-231-8300 
§t Codi Semiconductor, Inc., 144 Market St, Kenilworth, NJ 07033 ......... 201-298-0400 

Compuler Power Inc., 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 
800-526-5088 

Date~ Inc, 11 Cabot Blvd., Mansfield, MA 02048 ....................•... 617~339-3ooo 

§t General Semiconductor Ind., Inc, Square 0 Company, 2001 W. 10 PI., Tempe, AZ. 85281 
. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . • . . . . . • . . . . . . 602-966-3101 

H"achi America, Ltd, 2210 OToole Ave. San Jose, CA 95131 .......... 406-435-8300 
§ International Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6518 
§ rrr Semiconductors, rrr Corp, 55 Merrimack Sl, So. Lowrence, MA 01843 

.................................................................. , .... 617-688-1861 
t Koep Precision Standards, Inc., IC Coan Place, Metuchen, NJ 08840 ' 

.' ............................................................... 201-549-9280/9282 
lambda Semiconductors, Veeco Instruments, 121 International Dr, Corpus Christi, TX 

78410 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. 512-289-0403;800-255-9606 
§t Linear Technology Corp., 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-432-1900 

t MICRA Corp, 120 Ricefield Lane, Hauppauge, NY 11788 ............... 516-231-8600 
§t Microsemi Corp., 2830 S. Fairview Sl, Santa Ana, CA 92704 ............ 714-979-8220 
§t Molorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, P;z 

85016-6606 ............................................... , .. .. . . . . .. 602-244-6900 
t Northwest Microcircuits, Inc., 5464SW Philomath Blvd, Corvallis, OR 97333 

...........................•......•.......................•............ 503-753-8242 
§ NTE ElectroniCS, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 
§Semicon Components, Inc., Div. of Semicon, Inc., 10 NorthAve, Burlington, MA 01803 

........................................... .., .... 617-272-9015 
Semtech,652 MHchell Rd. Newbury Park, CA 91320 ................... 805-496-2111 

§Shokai Far East, ltd, 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 
§tSilicon Genera~ 11861 Westem Ave., Garden Grove, CA 92641 ......... 714-898-8121 
§t St-Semiconductors of Indiana, Inc., 415 N. College Ave., P.O. Box 609, Bloomington, IN 

47402-0609 ........ , ..... , ........................................... 812-332-1435 
§ Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 

.. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . . . . . . . .. .. .. . . .. .. . . .. 215-873-5600 
Sussex Semiconductor, Inc., Rle. 206, Branchville, NJ 07826 .. , . , . . . . . .. 201-948-3633 

§tTeledyne Semiconductor, 1300 Terra Bella Ave., PO Box 7267, Mountain View, CA 
94039-7267 ..... , .................................. ; . .. . . . . . . . .. . . ... 415-966-9241 

tTrio laboratories, Inc, 80 Dupont St, Plainview, NY 11803 .............. 516-349-0400 

Regulators & Stabilizers, Voltage-Also See 
Transformers, Voltage Regulating-4000 - See Vol. D 

Regulators, Pulse-Width Modulating, Surface Mount-
3130 

t Amold Magnetics, 4000 Via Pescador, Camarillo, CA 93010 .... ,....... 805-484-4221 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................... ,............................ 408-629-1100 
Computer Power Inc., 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 

800-526-5088 
§Linear Technology Corp, 1630 McCarthy Blvd., Milpitas, CA 95035 ..... 406-432,1900 

Regulators, Voltage, Surface Mount-4800 
Seiko Instrumenls U.s.A., Inc., 2990 W. Lomita Blvd., Torrance, CA 90505, 

213-517-7770 .................................................... A·1753 
t Arnold Magnetics, 4000 Via Pescador, Camarillo, CA 93010 ............ 805-484-4221 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 408-829-1100 

Computer Power Inc, 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 
800-52l!-5088 

§ rrr Semiconductors, rrr Corp., 55 Merrimack Sl, So. Lowrence, MA 01843 
...................................... : ................................ 617-688-1881 

Sussex Semiconductor, Inc., Ftte. 206, Branchville, NJ 07826·............ 201-948-3633 
U.S. Instr. Rentals, 2988 Campus Dr., San Mateo, CA 94403 •.. . . . . . . . . . . 800-824-2873 

Relays, Antenna - See Relays, RF (Incl. Antenna & 
Coaxial) (Vol. B) 

Relays, Audio Operated - See Relays, Frequency 
Selective (Vol. B) 

Relays, Coaxial - See Relays, RF (Vol. B) 

Relays, Contact - See Relays, Power (Vol. B) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

Relays, Cradle-4S00 - See Vol. ~ 

Relays, Crystal Can, 1/2 Crystal Can-4S00 - See Vol. B 

Relays, Current Sensing-4500 - See Vol. B 

Relays, Differential-4500 - See Voi. B 

Relays, Frequency Seleetive-4S00 - See Vol. B 

Relays, General Purpose-4S00 - See Vol. B 

Relays, High Voltage (SOO Volts & Over)-4500 - See 
Vol. B 

Relays, Hybrid-4500 - See Vol. B 

Relays, Impulse - See Relays, Stepping (Vol. B) 

Relays, I/O Modules - See Modules, I/O Relays (Vol. A) 

Relays, Latching-4S00 - See Vol. B 

Relays, Mercury~Wetted Contacts-4S00 - See Vol. B 

Relays, Meter-4500 - See Vol. B 

Relays, Motor Start-4S00 - See Vol. B 

Relays, Phase Sensing-4S00 - See Vol. B 

Relays, Plug-in-4500 - See Vol. B 

Relays, Power-4S00 ...;.. See Vol. B 

Relays, Printed Circuit Mounting. (Incl. Transistor & DIP 
Case Types)-4S00 - See Vol. B 

Relays, Programmable-4500 - See Vol. B 

Relays, RF (Incl. Antenna & Coaxial)-4S00 - See Vol. B 

Relays, Reed-4S00 - See Vol. B 

Relays, Reed, Surface Mount-4500 - See Vol. B 

Relays, Sealed-4S00 - See Vol. B 

Relays, Solid State-4S00 - See Vol. B 

Relays, Solid State, Surface Mount-4S00 - See Vol. B 

Relays, Stepping-4500 - See Vol. B 

Relays, Telephone-4S00 - See Vol. B 

Relays, Thermal-4500 - See Vol. B 

Relays, Time Delay-4S00 - See Vol. B 

Relays, Transistor & DIP Case Types - See Relays, 
Printed Circuit Mounting (Vol. B) 

Relays, Vacuum-4500 - See Vol. B 

Relays, Voltage Sensitive-4500 - See Vol. B 

Relays {MIL)-2440 - See Vol. B 

Rental & Lease Equipment-2900 - See Vol. D 

Repair EqUipment, Surface Mount-4100 - See Vol. D 

Repair Services, Surface Mount Equipment-4100 - See 
Vol. D 

Repeaters, Pulse - See Transponders (Vol. D) 

Repeaters, Servo-4900 - See Vol. D 

Resins, Encapsulating - See Compounds, Encapsulating, 
Molding & Potting (Vol. C) 

Resins, Synthetic - See Plastic Raw Materials (Vol. C) 

Resistance Comparators - See Bridges, Resistance 
(Vol. D) 

Resistor Hardware-2800 - See Vol. C 

Resistor Networks, Surface Mount-4700 
Allen Bradley Co., Electronic Components DiY., A ROCkwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
••••.•••••.••.••••••••.••••••••••••••••••.•••••••••••••••••• A-1861,1866 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Ho"ywood, CA 91605, 
818-765-8300;800-423-3186 •.•••••••••••••••••••• ;................ A-1868 

t AMITRON, American Micro-Tronix, Inc., 85 Flagship Drive, North Andover, MA 
01845, 508-686-1882 .••.•••.••••••••••••••••••••••••••••••••••••• A-1763 

Resistors, Adjustable-4700 
§ Bourns, Inc., Res/atlve Components Group, 1200 Columbia Ave., Riverside, CA 

92507,714-781-5050 ••••••••••••.••••••••.•••••••.••••••••••••••• A-1871 
CTS Corp., Electromechanical Dlv., (Fonnerly Elkhart DiY.), 1142 W. Beal"!laley . 

Ave., Elkhart, IN 46514, 219-295-3575 ••••••••••.••••••••••••••••••• A-1904 
§ CTS Corp., Resistor Network Dlv., (Formerly CTS Corp., Berne Dlv.), 406 Parr Rd., 

Berne, IN 46711, 219-589-3111 •.•.••••••••.•••.•••••.•••••.•••••.• A-1912 
Dale Electronics, Inc., Columbus Dlv., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 •.••••••••.••••••.•.•••.••••••••.••••.•••. A-1925,1928-1931 
§ Dale Electronics, Inc., EI Paso DiY., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 .................................................... A-1915 
§ Dale ElectroniCS, Inc., Norfolk Dlv., 2300 RiYerside Blvd., Norfolk, NE 68701, 

402-371-0080 .................................................... A-1918 
ElectrO-Films, Inc., 111 Gllbene st., Warwick Centrallndl. Pk., Warwick, R102886, 

401-738-9150 .................................................... A-1933 
§t Internstlonal Resiative Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A-19~O 
§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 ............................................... A-1946-1947 
§ Murata Erie North .America, Inc., 2200 lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A-1976 
t Ohrntek Inc., Sfarnice Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 

716-283-4025 .......................................... A-2021,2024,2025 
Precision Raslallve Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 

IA 52637, 319-394-9131 ........................................... A-2OO2 
RCD Componente, Inc., 520 E. Induatrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 ............................................... A-2010-2011 
State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 

814-355-8004 ....................................... :............ A-2036 
t Beckman Industrial Corp, Subsidiary of Emerson Electric Co., 4141 Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

t Doran Manufacturing Co, 2834 Sidney Ave.. Cincinnati, OH 45225 ...... 513-681-5424 
t EMC Technology Inc, 1971 Old Cuthbert Ad., Cherry Hill, NJ 08034 . . ... 609-429-7800 

§t Hybrids Intemabonal Ltd., Thick Film Division, 311 N. Undenwood Dr, Olathe, KS66062 
................................................•...................... 913-764-6400 

Hy-Tec Industries, Div. ofTopo Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
....................................................................... 516-924-8686 

Hytek Microsystems, 980 University Ave.. Los Gatos, CA 95030 ......... 408-395-2300 
§Kahgan Electronics Corp, 605 Peninsula Blvd., Hempstead, NY 11550 .. 516-538-2300 
§ Uberty Inti. Corp, FIRSTOHM, 2539 237th Sl, Sune F, T Offance, CA 90505 

. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . .. . . . . . . . .. . . .. . . . .. . . . .. 213-539-6452 
§ Mallory Capacitor Co, Emhart Elctrl.lEIctm. Grp., 3029 E. Washington Sl, Dept EM, P.O. 

Box 1284,lndianapolis, IN 46201 ..................................... 317-636-5353 
§ Nepenthe, Inc., 2471 E. Bayshore Road, Palo Afto, CA 94303 ............ 415-856-9332; 

BOD-NEPENTHE 
§ Rohm Corporation, 8 Whatney, Irvine, CA 9271B .......................• 714-,655-2131 

Sfemice, Inc, 461 North 22nd Street Grand Junction, COB1502 ........ 303-242-0810 
Solitron Devices, Inc, Semiconductor Group, 11 n Blue Heron Blvd., Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 
Techno, Inc., 7803 Lemona Ave, Van Nuys, CA 91405 ........... : ...... 818-781-1642 
Uftronix,lnc., Slemica,lnc, P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

Resistors, Adjustable-Also See Potentiometers;' 
Rheostats-4700 

§ Allen Bradley Co., Electronic Components Dlv., A Rockwflll International Co., 
1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................................................ A·1861,1866 

Allen Co., Inc., Robert G.;7267 Coldwater Canyon, N. Ho"ywood, CA 91605, 
818-765-8300;800-423-3186 ............... ,....................... A·1868 

t Bourns, Inc., ResIatlve Components Group, 1200 Columbia Ave., Riverside, CA 
92507, 714-781-5050 ............................................. A-1870 

CTS Corp., Electromechanical DiY., (Formerly Elkhart DiY.), 1142 W. Beardsley 
Ave., Elkhart, IN 46514, 219-295-3575 ••••••••.••••••••••••••.• A-1904-1910 

§ CTS Corp., Resistor Network Dlv., (Formerly CTS Corp., Berne Dlv.), 406 Parr Rd., 
Berne,lN 46711,219-589-3111 .................................... A-1913 

Huntington Electric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750, 
219-356-0n8 .................................................... A-1942 

lET labs, Inc., 534 Main st., Westbury, NY 11590, 516-334-5959 
.. • • • • • .. • • . • . . • • • .. • . • .. . • .. • . • . .. • .. .. .. • .. .. • •• 001268-1269,1271-1272 

§ International Reslallve Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
................................................................. A-1937 

KRL/Bantry Componente, Inc., 160 Bouchard st., Manchester, NH 03103, 
603-669-3210 .................................................... A-1953 

§t Memcor-Truohm, Inc., 1~2O Flaxmlll Rd., Huntington, IN 46750, 219-356-4300 
................................................................. A-1956 

t Milwaukee ResIstor Corp., 700 W. Virginia st., Milwaukee, WI 53204, 414-271-9900 
.......................................... .................. A-1970-1973 

NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 
818-341-3355 ............................................... A-1750-1751 

§t Ohmite Manufacturing Co., 3601 W. Howard st., SkOkie, IL 60076, 312-675-2600 
................................................................. A-1989 

t Reslators, Inc., 5226 W. 26th st., Chicago; IL 60650, 312-662-7555 .••••• A-2019 
t Vernltech, 300 Marcus Blvd., Deer Pic., NY 11729, 516-586-5100 •••••••• A-2103 

§t VRN Internstional, DiY. Vernitron, 2801 72nd st. N., Box 44000, st. Petersburg, Fl 
33743, 813-347-2181 ............................................. A-2109 

§ Alps Electric (USA), Inc., 3553 N. First Sl, San Jose, CA 95134 ......... 408-946-6000 
Capco, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 
Carter Manufacturing Corporation, 237 Sugar Road, Bofton, MA 01740.. 617-779-5501 

§ Clarosiat MIg. Co, Inc, Hawker Siddeley, PLC, 3 Washington Sl, Dover, NH 03820 
....................................... ,............................... 603-742-1120 

Components Div, Sangsmo Weston, Inc, Box 128. Pickens, SC 29671 .. 803-878-6311 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

........ , . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . .. 914-Y03-5900 
Cord Electronics, Inc., 177 Cantiague Rock Ad., Westbury, NY 11590 . . .. 516-935-3640 

§tCTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 
Duncan Electronics, Inc., 2865 Fairview Ad., Costa Mesa, CA 92626 .... 714-545-8261 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, Adjustable-4700 (Cont'd) 
§t Gamble, Challes T, 1nds.,605 Perkins La, DeIanCo,NJ 08075 ..•....... 609-461,11100 

§ IntemalionaiComponents Corp., 105 Maxess Ad., Melville, NY 11747 ,.. 516-293-1500 
. International Manufacluring SeIVices, 50 Schoolhouse La, Portsmouth, RI 02871-2418 

· . . .. . .. .. .. . .. .. . .. .. .. . .. . .. .... .. . .. .. .... .. . . . .. .. . . .. .. . .. .. . . .... 40Hl83-9700 
Jan HanIware Mig. Co., 47-27 36th St, Long Island City, NY 11101 •.... 718-361-0800 

§ Jaro Components, Inc., 5549 Powerline Rd., F1 Lauderdale, FL 33309-2883 
· .. .. ..•.. ..••..... ... .. .. . .•.... ..•. . ..•.. .•• . . . ..•. .. .. .. .• . . . . . .. ... 305-771-7000 

Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 •.... 303-243-8480 
tLilton Potentiometer Div, 750 So. Fulton Ave.,Ml Vernon, NY 10551 ... 914-664-,7733 
t Maurey Instrument Corp., 4555 W. 60th St, Chicago, IL 60829 .......... 312-581-4555 
Me~Rain Controls, 42974 M-43 Hwy, Paw Paw, MI49079. .............. 616-657-2527 
Mepco/Centralab, North American Philips Corporation, Hwy. 20 W, P.O. Box 858, F1 

Dodge, IA 50501 ..................................................... 515-573-1300 
Mepcopal Company, 11468 Sorrento Valley Ad., San Diego, CA 92121 .. 619-453-0332 
Noble U.s.A, Inc., 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 .. 312-364-,6038 

§tRCO Components, Inc., 520 E.lndustrial Pk. Dr, Manchester, NH 03103 
.. . .. . . . .. .. . .. .. • . . .. . . . .. .. .. .. .. . .. . .. . .. . .. . .. ... . .. . . . .. . . . . . . .. .. 603-669-0054 

tResistance Technology Inc" 1260 Red Fox Rd., St Paul, MN 55112 .... 612-636-9770 
t Robert Shaw Instrument Div, Kendall Lane, Natick, MA 01760 ...•...... 617-875-9711 
tSamarius Precision Instruments, Inc., 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 

.. .. . .. .. . .. .. . . ... . . . .. . ... .. .. . .. . .. . .. .. . . .. .. .. . . .. .. . . . . . . ... . . ... 203-735-7405 
Sfemice, Inc., 461 North 22nd Street, Grand Junction, CO 81502 .•. . . ... 303-242-0810 

t Shogyo International Corp., 287 Northern Blvd., Greal Neck, NY 11021 ...........•..... 
518-466-0911 

§Shokai Fer East Ltd., 260 North Central Ave., Hartsdale, NY 10530 ..•.. 914-681-0700 
§t Spectrol Electronics, 17070 East Gale Ave., City of Industry, CA 91745 .. 818-964-,6565 

Techno, Inc., 7803 Lernona Ave., Van Nuys, CA 91405 .................. 818-781-1642 
§ Tocos America, Inc., Tokyo Cosmos Electric Co, Ltd., 585 West Goff Road, Arlington 

Heights, IL 60005 ........•......•.................................... 312-364-7277 
UHronix, Inc., Stennice, Inc, P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 
UnRed Foern Plastics, 17:K:J E. Main St, Georgetown, MA 01833 ....... 617-352-2200 

§tVarnistor Corp., 115 Industrial Pk.,Sevierville, TN 37862 ................ 615-453-0001 
§Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 .. 215-644-1300 

§tWard Leonard Electric Co, Inc., 31 South St, Ml Vernon, NY 10550 .... 914-664-,1000 

Resistors, Ballast (Incl. Tube & Solid State Devices)-
4700 

Huntington Electric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750, 
219-356-0778 .................................................... A·1942 

Internatipnal ResiStive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
• ••••••••••••••••••••••••••••••••••••••••••••••••••.•••.••••••••• A·1937 

§t Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-358-4300 
................................................................. A·1956 

Mills Resialor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·1968 

~ Milwaukee Resialor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
... ~""""""""""'" ,'" .................................. . A·1970 

§t RCD Components, Inc., 520 E. Indualrial Pic. Dr., Manchealer, NH 03103, 
603-669-0054 .................................................... A.2011 

RCL-Shallcroas, 195 McGragor St, Manchester, NH 03102, 603-627-3831 
.. • .. • • • • • • .. .. .. • • • • .. .. .. .. • .. • .. .. .. .. . .. • . .. .. . • . .. . • . •• A·2013-2017 

Vermont Precision Resialor, Cadeco Corp. of Vermont, West Hill Road, P.O. Box 
1207, Stowe,VT 05872-1170,802-253-8587 ......................... A.2039 

§t Amperite Co., Inc" 600 Palisade Ave., Union City, NJ 07087 .........•... 201-864-,9503 
§ Colber Corp., 26E Buffington St, Irvington, NJ 07111 ..... ;.............. 201-371-9500 
§ Concept Industries, App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

........................................................ 213-699-0918; 800-255-2666 
§Dale Electronics, Inc., Columbus Div, 206412th Ave, Columbus, NE 68601 

.. . . .. . .. .. .. . . . .. .. .. . .. . . . .. . . .. .. . .. .. . . . .. . . .. . . .. .. .. . . . . . . . . . .... 402-564-,3131 
EIOOtrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 818-573-3300 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033 •.. . ... 201-245-3200;600-528-4046 

§Jaro Components, Inc., 5549 Powerline Rd., Fl Lauderdale, FL 33309-2883 
........................................................................ 305-771-7000 

Universal VoHronics, 27 Radio Circle Dr, Ml Kisoo, NY 10549 .......... 914-241-1300 

Resistors, Beryllia Core - See Resistors, Integral Heat 
Dissipator (Vol. A) 

Resistors, Bulk Ceramic-4700 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300:800-423-3186 ....................................... A.1869 
RCD Componenta, Inc., 520 E. Indualrial PIc. Dr., Manchester, NH 03103, 

603-669-0054 •••••••••••••••••••••••••••••.••••••••••••••••• A.2010-2011 
t Standard Oil Engineenid Materials Co., Cerborundum, P. O. Box 158, Niagara 

Falls, NY 14302, 716-278-2000 . • .. .. • • • • .. .... • • • .. .. .. • . .. .. • .. • • .• A.2033 
§ Colber Corp, 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
§ Concept Industries, App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

........................ :.: ............................. 213-699-0918; 600-255-2666 
Intennational Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 

· .............................•................•.....•............ , ... , 401-683-9700 
§Martin Sound Prods., 28 Alpha Park, Cleveland, OH 44143-2297 ........ 218-442"2286 

Microplex, Inc., 1977 State College Blvd., Anaheim, CA 92806 ..•......... 714-979-8833; 
714-634-1535 

Noble U.s.A, Inc., 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 .. 312-364-6038 
Stackpole, Carbon Div., 201 Stackpole St, Sl Marys, PA 15857 ......... 814-781-1234 

ReSistors, Carbon Film-4700 
§ Allen Co., Inc., Robert a, 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-'765-8300:800-423-3186 ................... :...... .............. A.1868 
§Colber Corp., 26E Buffington St, Irvington, NJ 07111, 201-371-9500 •••• A.1903 
§ International Resialive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·1937 
ISL Producta Int'l, Ud., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A.1094 
§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 •••••••.•••••••••••••••••••••••••••••••••• A.1946,1946,1950 

PRODUCT INDEX & DIRECTORY 

Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles, CA 90039, 818-240-4880 ................................. A.1957 

§ Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 
760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••••••••••• A.1957 

§t MIcro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 • •• A.1967 
§ Ohmlte Manufacturing Co., 3601 W. Howard St, SkOkie, IL 60076, 312-675-2600 

• • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • •• • • • • • • • • • • •• • • • • • • A·199t,1994 
Ovenaire, Electronic Technologies Inc., 706~FOITeSI St, Charlottesville, VA 22901, 

804-977-8050 .................................................... A.1996 
§t RCDComponents, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 ........................................ '.. • .... A·2010-2011 
§Baknor Industries Limned, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L 1X1 

........................................................................ 416-828-2400 
Component General, Inc" 13620 Wright Cir, Tampa, FL 33626 ........•. 813-855-6855 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy, Pica Rivera, CA 90660 
.. .. . .. . . . . . . .. . . ... .. ................ , ............. '....... 213-699-0918; 600-255-2666 

§ Dale Electronics, Inc, Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 
· ............................. : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 402-371-0080 

Dale Electronics, Inc, SpeciaHy Div, P. O. Box 1179, Robbinsville, NC 28771 
· . .. . . . . .. . .. . .. . .• . . . . . . . .. ..• . . . . . . . . . . . .. . .. . .. . . . . . . . .. .•. . . .. . . . .. 704-479-6451 

Dynaplex Inc,lnterplex, 121}-12 28th Ave., Flushing. NY 11354 ... , ..... 212-961-6750 
Ei North America, 435 E. 79th St, New York, NY 10021 ......•......•... 212-517-5822 

t Frederick Components IntL, 20806 Plummer St, Chalsworth, CA 91311 
· . .. . .. . . . .. . . . . . .. . . . . . . . . . .. . . .. .. .. . . . . . . . . • . .. .. .... 818-882-0868;800-354-0680 

§ GC-Thorsen, 1801 Morgan St, P.O. Box 1209, Rockford, IL 61 j 05-1209 
.....................•..................•.....•. " . . . . . .. . . . . . .. .. . .. .. 815-968-9661 

§ International Components Corp., 105 Maxess Ad., Melville, NY 11747 ... 516-293-1500 
§ Jaro Components, Inc" 5549 Powerline Rd., Fl Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
§ Kahgan Electronics Corp, 605 Peninsula Blvd., Hempstead, NY 11550 .. 516-538-2300 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ................................................................. 201-687-8100 
§ Liber1y IntI. Corp, FIRSTOHM, 2539 2371h St, Su~e F, Torrance, CA 90505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 213-539-6452 
Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 

Blvd., Riviera Beach, FL 33404 ....................................... 407-881-3200 
Mepco/Centralab, Inc., A North American Philips Co, 2586 Northwestern Ave., West 

Lafayette, IN 47908 ........................ , ............... ;......... 317-463-2536 
§ Mitsumi Elec. Co., Ltd., 8-2, 8-Chorne, Kokuryo, Chofu-City, Tokyo, JAPAN. ... 489-5333 

Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76083 ..•..... 817-483-4422 
§ NIC Components Corp., 6000 New Horizons Blvd., N. Amityville, NY 11701 

....................................................................... 516-226-7500 
Philips Circu~ Assemblies, A Subdivision of North American Philips Corp., 2566 

Northwestern Avenue, West Lafayette, IN 47908 . . . . ... .. . . . . . .. .. . . .. 317-463-2536 
Philips Electronics Ltd., Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B 1M8 ...................................................... 416-292-5161 
§ Piher Intennafional Corp, 903 Feehanville Dr, Ml Prospect, IL 60056 ..... 312-3go.6680; 

800-323-6693 
Roederstein Elctms., Inc, P.O. Box 5588, Statesville, NC 28677 ......... 704-872-8101 

§ Rohm Corp, 8 Whatney, Irvine, CA 92718............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA92718 ........................ 714-855-2131 
t Shogyo International Corp., 287 Northem Blvd., Great Neck, NY 11021 ......•.......... 

518-466-0911 
§Shokai Far East LId, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Vernistor Corp, 115 Industrial PI<., Sevierville, TN 37862 .....•.......... 615-453-0001 
§t Workman Elctm. Prods., Box 3828, Sarasota, FL 33578 ...•............. 813-371-4242 

Resistors, Ceramic Core-4700 
§ Allen Bradley Co., Electronic Components Div., A Rocl\Welllnternational Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
................................................................. A·1S58 

§ Allen Co., Inc" Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300:800-423-3186 ....................................... A.1869 

§t Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
............................................. , ............. , ..... A·1872 

§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 
....................................................... A·1878-1879,1886 

§ Colber Corp., 26E Buffington St, Irvington, NJ 07111, 201-371-9500 •••• A·1902 
Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ............................................... A·1927-1931 
§t Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 

402-371-0080 .................................................... A·1921 
HUntington Electric Inc., P.O. Box 366, DepL EEM 87, Huntington, IN 46750, 

219-356.0778 .................................................... ~.1942 
§ International Resistive Compeny, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A·1937 
§t KRL/Bantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 

603-668-3210 .................................................... A.1951 
§t Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

................................................................. A·1956 
§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 ••• A·1964 

Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·1968 

t Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
• • • • • • • • • • • • • .. • . • . • .. .. .. . • . • • • . • .. .. • .. • • • . • • . • . • • • • . • • ... A·1970-1971 

Mini-Systems, InC:, 20 David Rd., North Attleboro, MA 02761,617-695-0203 
................................................................. A·1975 

§t Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .................................................... A.1979 

~t Ohmile Manufacturing Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 
......... .................................... A·1980,1982-1986,1988,1992 

Ohmtek Inc., Sfemlce Group Compeny, 2160 Uberty Dr., Nlaga ... Falls, NY 14304, 
716-283-4025 .................................................... A.2021 

Precision Resialive Producta, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 
IA 52637, 319-394-9131 ........................................... A.2003 

§-Proctuct sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
t Precision Resistor Co., Inc., 10601 75 St. N., Largo, FL 34647, 813-541-5n1 

••••••••.•••••.•••••••••••••••••••••••.• :........................ A·2005 
§t RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627-3831 

• • • • • • • • • • • • .. • • .. • • • • . • • • . • • .. . . . . • • . . • . • . • . . • . • .. .. • . • • • •. A·2014-2017 
§t Ultronix, Inc., Sfemice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 

303-242O{)810 .................................................... A·2029 
t Vermont Precision Resistor, Codeco Corp. of Vermont, West Hill Road, P.O" Box 

1207, Stowe, VT 05872-1170,802-253-8587 •.•.•.••••••.••.••••••••. A.2038 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139,2'Hi-248-93OO ............................................. A.2043 
Clarostat Mig. Co .• Inc, Hawker Siddeley. PLC, 3 Washington St., Dover. NH 03820 

...................................................... 603-742-1120 
Component General, Inc, 13620 Wright Cir, Tampa, FL 33626 ..... . . . .. 813-855-6655 

§ Concept Industries, App-Aep, Inc.; 3641 San Gabriel Aiver Pkwy., Pico Aivera, CA 90660 
.. .. .. .. .. .. . . .. . . .. .. .. .. .. .. .. .. .... .. .. .. . .. .... ... 213-699-0918; 800-255-2666 

§ Dale Electronics, Inc, Specially Div, P. O. Box 1179, Aobbinsville, NC 28nl 
.............................. 704-479-6451 

Detoronics Corporation, 10660 E Aush St, S. EI Monte, CA 91733 ...... 818-579-7130 
Electro Comp., Inc., 2415 Main St, Stratford, CT 06497 .................. 203-375-5811 

t Electronic Precision Components Corporation, 11 W. Sandford Blvd .• Mt Vernon, NY 
10550 .. .. .. .. . .. .. .. .. .. .. ... .......................... 914-664-2333 

EMC Technology Inc, 1971 Old Cuthbert Ad., Cherry Hill, NJ 08034 .... 609-429-7800 
tGamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 .. .... 609-461-1900 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

............... ............................................ 305-771-7000 
Meissner Induslries, 551 Rle. 10, Dover, NJ 07801 ............ 201-366-1700 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ..... 817-483-4422 
NIC Components Corp, 6000 New Horizons Blvd., N. Amityville, NY 11701 

· .. . . .. .. . . . . . . . . . . .. . . . . .. . . . . . . .. .. . . . .. . . . . . . .. . .. . . . . .. .. 516-226-7500 
Noble U.SA, Inc., 5450 Meadowbrook Ct. Rolling Meadows, IL 60008 312·364-6038 
Pyrohm, Inc., 24268 Indoplex Circle, Farmington Hills, MI 48018 . . . . . . . .. 313-478-5060 

§t RCD ('A)mponents, Inc, 520 E Industrial Pk. Dr., Manchester, NH 03103 
· . . . . . . . . . . . . . .. . . . .. .. . . .. .. .. . . . . . . . .. . . . . . . . . . 603-669-0054 

§tRCL-Shalicross, Inc.. U.S. Hwy. 70 East, Smithfield, NC 27577 ........... 919-934-5181 
§Rohm Corp., 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 

§t Slemice, Inc., 461 North 22nd Street Grand Junction, CO 81502 ... 303-242-0810 
§Shokai Far East Ltd .• 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Solitron/Microwave, Solitron Devices, Inc., 1177 Blue Heron Blvd., Solitron Pk., Riviera 
Bch., FL 33404 ....... . . . . . . . . . . . .. . .. . . . . . . . . . . . . .. . . . . . . . . . .. 305-648-4311 

Stackpole, Carbon Div" 201 Stackpole St, St Marys, PA 15857 ......... 814-781.-1234 
t Star Porcelain, 71 Muirhead Ave" Trenton, NJ 08638 ................... 609-392-3154 

§tTechno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405 .................. 818-781-1642 
Tel labs, Inc., Stemice, Inc, 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 

· . .. .. .. .. . . .. .. . . .. .. . . . . . .. .................................... .... 603-625-8994 
Universal Voltronics, 27 Radio Circle Dr., Ml Kisco, NY 10549 .......... 914-241-1300 

t Vishay Resistive Systems Group, 63 Lincoln Hwy" Malvern, PA 19355 .. 215-644-1300 
§tWard Leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 .... 914-664-1000 
§t Worl<man Elctm. Prods., Box 3828, Sarasota, FL 33578 .......... .'....... 813-371-4242 

Resistors, Ceramic Metal (Cermet)-4700 
§ Allen Bradley Co., Electronic Components DiY., A Rockwellintemational Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
• . • • .. • • • • . • • . . . • . • . .. . • . . . . • . . . . . • . .. • • . .. . . • . . • . .. • •. A·1862-1864,1866 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 ....................................... Ao1869 

Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507,714-781-5050 ............................................. A.1870 

§Colber Corp., 26E Buffington St., Irvington, NJ 07111, 201-371-9500 .••• A.1903 
CTS Corp., Electromechanical Div., (Formerly Elkhart Div.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .............................. A.1904 
§ CTS Corp., Resistor Network Diy., (Formerly CTS Corp., Berne Diy.), 406 Parr Rd., 

Berne, IN 46711, 219·589-3111 .................................... A.1913 
International Resistive Company, P.O. Box 1860,Boone, NC 28607, 704-264-8861 

................................................................. A·1937 
KOA Speer Electronics, Bolivar Dr., P,O. Box 547, Bradford, PA 16701, 

814-362-5536 ..................... ,.............................. A·1948 
Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 .•..••..•.•.•.•••••••.••• A.1958, B.1014 
Mepco/Centralab, Inc., A North American Philips Co., 2566 Northwestem Ave., 

West Lafayette, IN 47906, 317-463-2536 ............................. B·1014 
Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 .•....•....•...•....••.• B.1014 
Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n . .. A-1964 
Ohmile Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 

................................................................. A·1990 
t Ohmtek Inc., Sfemice Group Compsny, 2160 Uberty Dr., Niagara Falls, NY 14304, 

716-283-4025 ..................................... A.202O-2021,2024-2025 
RCL-Shallcrosa, 195 McGregor St., Manchester, NH 03102, 603-627-3831 

................................................. , ............... A·2017 
State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-3~ .................................................... A.2035 

Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ............................................. A.2043 

t Assembly SpecialiSts, 914 Main St., Box 965, Ac1on, MA 01720 ......... 617-263-9100 
t Beckman Industrial Corp, Subsidiary of Emerson Electric Co., 4141 Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
Component General, Inc., 13620 Wright Cir, Tampa, FL 33626 .......... 813-855-6655 

§tCTS Corporalion, 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 
§ Dale Electronics, Inc, Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 

· .'. . . . . . . . . . . . . . . . . .. . .. .. . . . . . .. . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . ... 402-371-0080 
Ferro Corporation, Electronic Malerials Div, 27 Cestilion Dr, Santa Barbara, CA 
, 93117-3092 .......................................................... 805-968-5000 
Heraeus Cermalloy Division, Heraeus, Inc, Union Hill Industrial Pari<, W. Conshohocken, 

PA 19428 ............................................................ 215-825-6050 
Intemational Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 

· . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . .. • . . . . . . . . . . . . . . . . .. 401-663-9700 

Resistors, Chip (For Microcircuits)-4700 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

............................................................. 305-771-7000 
K & M Electronics, 221 Interstate Dr" Dock No.3, W. Springfield, MA 01089 

............................... 413-781-1350 
Microplex, Inc., 1977 State College Blvd., Anaheim, CA 92806 .... 714-979-8833; 

714-634-1535 
Mini-Systems, Inc" 20 David Rd., North Attleboro, MA 02761 ..... 617-695-0203 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-463-4422 
NIC Components Corp., 6000 New Horizons Blvd., N. Amityville, NY 11701 

.................... ........................... ....................... 516-226-7500 
Noble U.SA, Inc., 5450 Meadowbrook Ct, Rolling Meadows, IL 60008 .. 312-364-6038 
Philips Circuit Assemblies, A Subdivision of North American Philips Corp, 2566 

Northwestern Avenue, West Lafayelfe, IN 47906 ...................... 317-463-2536 
§t RCD Components, Inc., 520 E Industrial Pk. Dr" Manchester, NH 031.03 

.. .. .. . . .. .. .. . .. . .. .. . .. . . .. . . . . .. . 603-669-0054 
§tSfernice, Inc., 461 North 22nd Street Grand Junction, CO 81502 ........ 303-242O{)810 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681O{)7oo 
Solitron Devices, Inc., Semiconduc1or Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . 305-848-4311 
tThickiilm International, At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 

Resistors, Chip (For Microcircuits)-4700 
Allen Bradley Co., Electronic Components Div., A Rockwell Intemational Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
••.•.•.•••.••••.•••...•.•••••. , ..••....•.•••.•.•..•••.•..•..•••.• A.1860 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 •.•••...•.•..•.•.•.•.••.•••.•.....•••.• Ao1868 

t AMrTRON, American Mlcro-Tronix, Inc., 85 Flagship Driye, North Andover, MA 
01845,508-686-1882 ............................................. A·1763 

§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Riverside, CA 
92507,714-781-5050 ..................... ,............. A·1871,2066-2067 

§ Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
................................................................. A-18n 

§ Caddock ElectroniCS, Inc., 1717 Chicago Aye., Riverside, CA 92507, 714-788-1700 
•...•.•.•.••••.••.•.••..••.•.••.••• , .•.•..••..••.• A·1878-1879,l888,1890 

CTS Corp., Electromechanical DiY., (Formerly Elkhart DiY.), 1142 W. Beardsley 
AYe., Elkhart, IN 46514, 219-295-3575 .............................. A·1904 

Dale Electronics, Inc., Columbus Div., 2064 12th Aye., Columbus, NE 68601, 
402·564-3131 ................................ ,.............. A·1928-1931 

§t Dale Electronics, Inc., Norfolk Div., 2300 Riyerside Blvd., Norfolk, NE 68701, 
402-371O{)080 ............................................... A·1919-192O 

t Electro-Filma, Inc., 111 Gilbane St, Warwick Centrallndl. Pk., Warwick, RI 02886, 
401-738-9150 •••.••• , ....................................... A.1932-1933 

t International Manufacturing SeNices, 50 Schoolhouse La., Portsmouth, RI 
02871-2418,401-683-9700 ........................................ A.1936 

§ Intemational Re.sistive Compsny, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
............................................................ Ao 1739,1939 

§ KOA Speer Electronics, Bolivar Dr .. P.O. Box 547, Bradford, PA 16701, 
814-362-5536 .......................................... A·1946-1947,1950 

§t KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 
603-668-3210 .................................................... Ao1951 

Mepco/Centralab, North American Philips Corporation, 4581 Colorado Blvd., Los 
Angeles, CA 90039,818-240-4880 .•••••..•.••••.•••••••.•••.• A·1957-1958 

Mepco/Cenlralab, North American Philips Corporation, Airport Road, P.O. Box 
760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••••.•••••• Ao1957 

§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n •.• A.1966 
t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-69!Hl203. 

................................................................. A·1975 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ............................................... A.1750-1751 
t Ohmtek Inc., Sfemice Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 

716-283-4025 ............................................... A.202O-2025 
t Plconics, 26 Cummings Road, Tyngsboro, MA 01879,617-649-7501 .•. •. A·2OO1 

§t RCD Components, Inc., 520 E. Industrial PI<. Dr., Manchester, NH 03103, 
603-669O{)054 .................................................... A·2011 

State of the Art, Inc., 2470 Fox HIli Rd., State College, PA 16803-1797, 
814-355-8004 ............................................... A.2034-2035 

§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvem, PA 19355, 
215-644-1300 .......................................... Ao2047-2048,2050 

§ Alps Electric (USA), Inc, 3553 N. First St., San Jose, CA 95134 ......... 408-946-6000 
t Assembly Specialists, 914 Main St, Box 965, Acton, MA 01720 ......... 617-263-9100 
§ Baknor Industries Limited, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L lXl 

· . . . . . . . . . . . . . . . . . . . . . . . . . . .. ......................................... 416-828-2400 
t Beckman Industrial Corp, Subsidiary of Emerson Electric Co, 4141. Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
California Micro Devices, Inc, 215 Topaz Street Milpitas, CA 95035 . . . .. 408-263-3214 
Component General, Inc, 13620 Wright Cir, Tampa, FL 33626 .......... 813-855-6655 
Coming Glass Works, Coming EIc1ms., Houghton PI<, Bldg. A-2, Coming, NY 14630 

....................................................................... 607-974-8725 
tCTS Corporalion, 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 

Dale Electronics, Inc., EI Paso Div, P.O. Box 26728, EI Paso, TX 79926 ................ . 
915-592-3253 

Enec Instruments Inc, P.O. Box 9610, Daytona Bch., FL 32020 . . . . .. . . .. '904-253-5328 
t EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 
t Environmental Comm., 3150 Pullman St., Costa Mesa, CA 92627 ....... 714-557-7800 

§tGeneral Mircocircui!s, 780 Boston Rd., Billerica, MA 01821 .............. 508-663-9101 
§t Hybrids Internalionel Ltd., Thick Film Division, 311 N. Lindenwood Dr, Olathe, KS 68062 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 913-764-6400 
t Hybrid Systems, Sipex Corporation, 22 Linnell.Circle, Billerica, MA 01821 

.................................................•..................... 617-667-8700 
tHycomp, Inc" 165 Cedar Hill Sl, Marlborough, MA 01752 ............... 617-485-6300 

Hy-Tec Industries, Div. ofTopo Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-924-8686 

§Intemalional Components Corp., 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ ISKRA Electronics, Inc, 222 Sherwood Ave., Farmingdale, NY 11735 . ' .... 516-753-0400; 

800-862-2101 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



(For Microcircuits):-4700 (Cont'd) 
§ Jaro Component$, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

........................ ,.............................................. 305-771-7000 
§ KDI Electronics, Inc.. Engelmann & Pyrofilm Divisio"" 60 S. Jefferson Rd.. Whippany, NJ 

07981 ..................•...............................•............. 201-887-8100 
§t Kyocera Northwes~ Electronic Components Group, P.O. Box 85542, San Diego, CA 

92138-5542 .........................•.............................•.. 619-576-2600 
§ Uberty Intl Corp, FIRSTOHM. 2539 2371h St.. Sutte F, Torrance, CA 90505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . 213-539-6452 
Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation. 2001 W. Blue Heron 

Blvd, Riviera Beach, FL 33404 ......•................................ 407-881-3200 
Mepco/Centralab, 1IlC-, A North American Philips Co, 2566 Northwestern Ave.. West 

Lafayette, IN 47906 ................. , ................................ 317-463-2536 
t Microplex. Inc.. 1977 State College Blvd.. Anaheim. CA 92806 ............ 714-979-8833; 

714-634-1535 
§Morris Enterprises, 16799 Schoenborn S~ Sepulveda, CA 91343 ........ 818-894-9103 

Mouser Electronics. 2401 Hwy.287 North. Mansfield, TX 76063 ........ 817-483-4422 
§ Murata Manufacturing Co, Ltd.. 26-10-2-chome-Tenjin, Negaoka-Kyo-Shi, Kyoto, JAPAN 

617 .........•.................................................. : ..... 075-951-9111 
National Microne1ics. Route 28, West Hurley, NY 12136 ................ 914-338-0333 

§ NIC Components Corp, 6000 New Horizons Blvd, N. Amityville, NY 11701 
....................................................................... 516-228-7500 

§ Paccom, 3928 148th NE, Redmond. WA 98052 .......... 206-883-9200;BOo-426-6254 
Philips CircuH Assemblies. A Subdivision of North American Philips Corp., 2566 

Northwestem Avenue, West Lafayette. IN 47906 . ... . .. . . .. . .. . . ... 317-463-2536 
Philips Electronics ltd, Eicoma Division. 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. MIB lM8 ...................................................... 416-292-5161 
§ Piher International Corp., 903 Feehanville Dr, Mt Prospect, Il 60056 ..... 312-390-6680; 

800-323-6693 
Roederstein Elctms, Inc., P.O. Box 5588. Statesville, NC 28677 ......... 704-872-8101 

§Rohm Corp., 8 WhatneY,lrvine. CA 92718 ............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine. CA 92718 ........................ 714-855-2131 

§t Sfemice, Inc., 461 North 22nd Street. Grand Junction. CO 81502 ........ 303-242-0810 
Solitron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, Fl 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-848-4311 
Ste1ron International, Inc., 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§ Techno, Inc., 7803lemona Ave., Van Nuys, CA 91405 .................. 818-781-1642 
t Thickfilm International, At I-Box 85-0, Indian Head, MD 20640 . . . . . . . . .. 301-375-7400 
§ Uttronix,lnc., Sfernice.lnc, P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

United Supertek.lnc, 118 Charcot Ave., San Jose, CA 95131-110t ..... 408-922-0730 
Wilbrecht Electronics. 346 Chester St.. St Pau~ MN 55107 .............. 612-222-2791 

ReSistors, CompOSition, Carbon-4700 
§ Allen Bradley Co., Elec;tronic Components Div., A Rockwellintemational Co., 

1414 Allen-Bradley 0.., EI Paso, TX 79936, 915-592-4888;800-592-4888 
..••.••.•••.••••••.•••••.•••••••.•.•.••.•.•••••••••••••••••• A·1855-1857 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 •••••••••••••••••••••••••.••••••••.•••• A'1868 

CTS Corp., Electromechanical Div., (Formerly Elkhart Div.), 1142 W. Beardsley 
Ave., Elkhart, IN 46514, 219-295-3575 •••••••••••••••••••• A.1904,1907-1910 

§ International Resistjve Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
................................................................. A·1937 

§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 
814-362-5536 .••••••.••••••.••••••••••••••••••••••••••••••••••••• A·I949 

§t Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
••••••.••.•••••.•••••••••••••••••.•••••••••••••••••••••••••• A·1993-1994 

§ Concept Industries. App-Rep. Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 
........................................................ 213-699-0918; 800-255-2666 

CTS Corporation, 905 West Blvd North, Elkh~ IN 46514 .............. 219-293-7511 
Ei North America, 435 E. 79th St, New York. NY 10021 ................. 212-517-5622 

§GC-Tho.sen, 1801 Morgan St, P.O. Box 1209, Rockford, Il61105-1209 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-966L 

§International Components Corp., 105 Maxess Rd, Melville, NY 11747 ... 516-293-1500 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817-463-4422 

§t RCD Components, Inc, 520 E.lndustrial PI<. Dr, Manchester, NH 03103 

§Shokai Far Eas~ ltd; 280 North Central Ave., Hartsdale, NY 10530 .... . 
§t VernHech, 300 Marcus Blvd, Deer PI<., NY 11729 ...................... . 
§tWorkman Elctrn. Prods., Box 3828, Sarasota, Fl33578 ................ . 

Resistors, Decade-4700 

603-669-0054 
914-681-0700 
516-586-5100 
813-371-4242 

§ Allen Bradley Co., Electronic Components DiY., A Rockwell International Co., 
1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
• •••..••••••••.•••.•••••••••••••••••••••.•••••••.••••.••••••••.•• A·1855 

§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 
.••••.••..•••.••••.•.••.•••••••••••••••••••••••••• A'1878-1879,1894-1895 

General Resistance, A Prime Technology Company, Twin Lakes Rd., P.O. Box 
185, N. BranfOrd, CT 06471,203-481-5721 •••••••••••••••••••••••••• 001256 

lET Labs, Inc., 534 Main St., Westbury, NY 11590, 516-334-5959 
.••••••.•••.••.•••••••.••••.•••••••••••••••••••••• 001268-1269,1271,1272 

Julie Research Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 
••••••••••••••.•••••••••••••••••••••••••••••••••.••••.•••••••.••• 001281 

Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 •• .A'1967 
Mills Resistor Co., 3840 Catalina St., los Alamitos, CA 90720, 213-598-2454 

................................................................. A'1968 
§ Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 

••.••••••••••••.••••••••••• ' •••••••••••••••••••••••••••••••••••••• A'1990 
Ohmtek Inc., Sfemice Group Company, 2160 Uberty 0.., Niagara Falls, NY 14304, 

716-283-4025 ••.••••••••••••••••••••.••• ,........................ A.2023 
1" Precision Control Manulacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 

98109, 206-281-9380 ............................................. A.2097 
Shaillronix Corp., Preston St., P.O. Box 235, Selma, NC 27576, 919-965-6346 

•••••• , ••••.••.••••••••••••••••••••••••••••.•••.••••••.••.••••.•• 0·1322 
t Standard 011 Engineered Materials Co., Carborundum, P •. O. Box 156, Niagara 

Falls, NY 14302, 716-278-2000 ..................................... A.2033 
t Tech Labs., Inc., 500 10th St., Palisades Pk., NJ 07650, 201-944-2221 ••• B.1805 

Tettex Instruments, Inc., P.O. Box 281, Fairviaw Village, PA 19409-0281, 
215-539-6050 ••••••.••••••••.•.••••.•••••••••••.•••••.••.•••••••• 001326 

CbS - Colorado Data Sys., 3301 W. Hampden. Unit C, Englewood, CO 80110 
....................................................... 303-762-1640;SOQ-CQS-ATEI 

Consolidated Resistance Co. America, 222 lake Ave.. Yonkers, NY 10701 
..................................•............... ' .................. , .. 914-Y03-59OO 

§t Dale Electronics, Inc., Norfolk Div, 2300 Riverside Blvd.. Norfolk. NE 68701 
· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. • . . . . . . . . . . . . . . . . . . . . 402-371-0080 

Electronic Precision Components Corporation, 1 t W. Sandford Blvd.. Mt Vernon, NY 
10550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 

Electro Scientific Inds., 13900 N.W. Science PI<. Or, Portland, OR 97229 _J"" 

............................................•...........•.............. 503-641-4141 
§Gamble, Charles T., Inds, 60S Perkins La, Dalanco, NJ 08075 .......... 609-461-1900 

International Manufacturing Services, 50 Schoolhouse la, Portsmouth, RI 02871-2418 
· ..................•................................................... ' 401-683-9700 

§ Jaro Components. Inc., 5549 Powerline Rd, Ft lauderdale, Fl 33309-2883 
....................................................................... 305-771-7000 

Kelvin Industries, Inc.. 14724 Ventura Blvd.. No. 1003, Shennan Oaks, CA 91403-3501 
....................................................................... 818-990-1192 

Meissner Industries, 551 Re. 10, Dover, NJ 07801 ...................... 201-366-1700 
§t RCD Components, Inc., 520 E.lndustrial Pk. Dr, Manchester, NH 03103 

Techno, Inc, 7803lemona Ave., Van Nuys. CA 91405 ................. . 
Uttronix, Inc., Sfernice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 

§ Vishay Resistive Systems Group, 83 lincoln Hwy, Malvern. PA 19355 .. 

Resistors, Deposited Carbon-4700 

803-669-0054 
818-781-1642 
303-242-0810 
215-644-1300 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 ••••••••••.••••••••.•••••••••••••.•••.• A·1868 

§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, BradfOrd, PA 16701, 
814-362-5536 •..•.•••.••••••••••••••.•••.••••.••••.•••.••••.•••.• A.I949 

§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 ••• A·1967 
Victoreen,lnc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139,216-248-9300 •••.••••••••••••.•••••.•••••••••••••••••••••• A·2041 
Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk. NE 68701 

...........................................•.....•..................... 402-371-0080 
§ Dale ElectroniCS, Inc., Speciatty Div, P. O. Box 1179, Robbinsville. NC 28771 

· . . . . . . . . . ... . .. . .•. .. . . .. . . . . . . . .. . . •. . . . . .. . . . . . . . .. . . . . .. . . . . . .. . ... 704-479-6451 
§ Jaro Components. Inc., 5549 Powerline Rd.. Ft Lauderdale, Fl 33309-2883 

....................................................................... 305-771-7000 
Varnistor Corp., 115 Industrial Pk., SeVierville, TN 37862 ................ 615-453-0001 

Resistors, Disk, Rod & Tube-4700 
§t Ametek/Rodan Div., 2905 Blue Star St., Anaheim, CA 92806, 714-630-0081 

••••.••••.•••.••••.••••••••••••••••••.••••••.•••••••.•••••••••.•• B'1836 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington, IN 46750, 

219-356-0778 .................................................... A·1942 
§ K & M ElectroniCS, 221 Interstate Dr., Dock No. 3, W. Springfield, MA 01089, 

413-781-1350 •••••.••.•••••••••••••••••••••••••••••.•.••••••••••• A·1943 
Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

•••••••.•.•.•.••.•••••.••••.••••••••••••••••••••••••••••••••••••• A'1956 
Mepco/Centralab, North American Philipa Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 ••••••••••••••••.••••••• A'1960 
Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720,213-598-2454 

................................................................. A'1968 
Milwaukee Resiator Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 

••.••••.••....•••.••.••••••.•••.••.•••••••••••••••.••••.•••.••••• A'1970 
§t RCD. Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 ............................................... A'2010-2011 
t Standard Oil Engineered Malerials Co., Carborundum, P. O. Box 156, Niagara 

Falls, NY 14302, 716-278-2000 • . • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • •• A'2033 
Component General, Inc, 13620 Wright Cir, Tampa. Fl33626 .......... 813-855-6655 
Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus. NE 68801 

· . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . . . . . .. . .. . ... .. 402-564-3131 
§ Dale ElectroniCs. Inc., Norfolk Div., 2300 Riverside Blvd.. NortOlk. NE 68701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-371-0080 
Gamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
International Resistive Company, P.O. Box 1860, Boone, NC 26607 ..... 704-264-8861 

§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions. 60 S. Jefferson Rd.. Whippany, NJ 
07981 ................................................................ 201-887-8100 

Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beach, Fl33404 ....................................... 407-881-3200 

§t Solitron/Microwave, Solitron Devices. Inc, 1177 Blue Heron Blvd, Solitron PI<., Riviera 
Bch., Fl 33404 .....................................................•. 305-848-4311 

Stackpole,Carbon Div, 201 Stackpole St, St Marys. PA 15857 ......... 814-781-1234 
§ Ward leonard Electric Co., Inc, 31 South St.. Mt Vernon. NY 10550 .... 914-664-HJ90 

Resistors, Film, Metallized & Nonmetallized-4700 
Allen Bradley Co., Electronic Components DIv., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................................. A·1854,1856-1857,1861,1867 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 .••••••••.•••••.••••••••••••••••••••••• A·1868 

Angstrohm Precision, Inc., A Sub of Vishay Intertechnology, 63 Uncoln Highway, 
Malvern, PA 19355, 215-644-1300 ••••.••••••••.••••••••••••••• A.1852-1853 

Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 
Fullerton, CA 92635, 714-447-2700 • • • • • • • • • • . • • .. • . • • • • • .. • • • .. • • •• A'2063 

§t BradfOrd ElectroniCS, Inc., 550 High Street, B",dford, PA 16701, 814-362-5700 
•••.•.•.••••.••••••••.•••.•.••••••••••••••••••••••••••• A·1872-1873,1877 

§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 
· . . • • . • . • • • . • • . • . • • . • • . . • • • • • • • • • • • • • • • • AoI878-1881,1885-1892,1900-1901 

§ Colber Corp., 26E Buffington St., Irvington, NJ 07111, 201-371-9500 •••• A.1903 
Dale ElectroniCS, Inc., Columbus Div., 206412th Ave., Columbus, NE 68601, 

402-564-3131 •.••••••••.•.••.•.••••••.••••...•••.••••••••••• A'1928-1931 
Dale EIElctronics, Inc., EI Paso DIv., P.O. Box 26728,EI Paso, TX 79926, 

915-592-3253 ............................................... A'1914-1915 

§-Productsold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§t Dale Electronics, Inc., Norfolk .Dlv., 2300 Riverside Blvd., Norfolk, NE 68701, 

402-371-0080 •.•••.••••••.•.••.•.•.••••.••••.•.••• A.1918-1919,1921-1924 
t Electro-Films, Inc., 111 Gilbane St., Warwick Centrallndl. Pk., Warwick, R102886, 

401-738-9150 •.•••••.••••....•.•.•....•.••••.•.•.••••.•...•....•. A.1932 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A·1937 
§t KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .......................................... A.1946,1948,1950 
KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 

603-688-3210 ............................................... A.1951,1953 
Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 •••.•.••...•••..•.•.•.•.. A·1957, B.1014 
Mepco/Centralab, Inc., A North American Philips Co., 2566 Northwestern Ave., 

West Lafayette, IN 47906, 317-463-2536 ............................ B.1014 
Mepco/Centralab, North American Philips Corporstlon, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 •.•..•.....•..•. A-1957, B-1014 
§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 

•.. ..•.•.•...•..•.. ... ..... ............ .••.•.. ..•••.•.. ..•.. A-1964-1965 
§t Ohm~e Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 

....................................................... A-1981,1992,1994 
Ohmtek Inc., Sfernice Group Company, 2160 Uberty Dr., Niagar. Falls, NY 14304, 

716-283-4025 ............................................... A-202O-2025 
Piconlcs, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••• .. A-2OO1 

§ Precision Resistive Products, Inc., P.O. Box 189, Highway 61 Soufh, MediapoliS, 
IA 52637, 319-394-9131 ...................................... A.2002-2OO3 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-0054 .................................................... A.2011 

RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627-3831 
A-2017 

Stale of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-355-8004 .................................................... A-2036 

t Vennont Precision ReSistor, Codeco Corp. of Vennont, West HIli Road, P.O. Box 
1207, Stowe, VT05672-1170, 802-253-8567 ......................... A-2038 

Victoreen, Inc., A Sheller-Globe Corp. SubSidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ............................................. A-2041 

Applied Research Labs, Fisons, 24911 Slanlord Ave., Valencia, CA 91355 
.................. ".".,. """"""".,""""""'" 805-295-0019 

Cal~omia Micro Devices, Inc, 215 Topaz Stree~ Milprtas. CA 95035 ... " 406-263-3214 
§Concept Industries, App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

"., .. , ......... ,',.,'."., ...... ,., ............ , ..... ,. 213-699-0918; 800-255-2666 
§t Coming Glass Works, Corning Elctrns., Houghton PI<., Bldg, A-2, Corning, NY 14830 

.", .. ".' .. ,' .. ,',.,'., .... ', .. , .. " .. , .. , .. ,.,',.,", ... ",.,.".". 607-974-8725 
DaHchi Shoji 01 Amer., Inc" 150 Filth Ave, Surte 645, New York, NY 10011 

,.',." .. "."............................ ........................... 212-691-9050 
Dale Electronics, Inc., Specialty Div., P. O. Box 1179, Robbinsville, NC 28771 

......... , ................................ ,.",.".,.,""',."."."., 704-479-6451 
E~ec Instruments Inc, p.o, Box 9610, Daytona Bch, FL 32020 .. , , . , , , ., 904-253-5328 
EMC Technology Inc, 1971 Old Cuthbert Rd, Cherry Hill, NJ 08034."., 609-429-7800 

t Engelhard Corp., Menlo PI<., CN40, Edison, NJ 08818 ,.". 201-632-6000;800-932-0444 
(in NJ) 

t Environmental Comm, 3150 Pullman Sl, Costa Mesa, CA 92627 ,.,.,., 714-557-7800 
Ferro Corporation, Electronic Materials Div" 27 Castilion Dr" Santa Barbara, CA 

93117-3092"",."., .. ".".,", ... , ..... "., ..... " .. ".,." ... , .. , 805-968-5000 
t Frederick Components InIL, 20806 Plummer St; Chatsworth, CA 91311 

.. ,.,""'.". ' ...... "., ...... ,.',.,.,.".,'.,.,',.". 816-892-0868;800-354-0660 
t Hycomp, Inc., 165 Cedar Hill Sl, Marlborough, MA 01752 .',.".".".,' 617-485-6300 
§ International Components Corp" 105 Maxess Rd, Melville, NY 11747 ., 516-293-1500 
t Intemational Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 

""""""""""""""''''''''''''' ... "."".""",." ',""'" 401-663-9700 
t Intemational Sensor Systems, Inc" AUrora Industoal PI<., Box 345, Aurora, NE 68818 

"',."."., ... , .. ,., ... ".,.,', .. ".,.,',.,',.".".,.". 402-694-6111 
ISL Products Inn Ltd" 235 P Robbins Lane, Syosse~ NY 11791-6093 " 516-937-3475 

§ Jaro Components, Inc" 5549 Powerline Rd, Fl Lauderdale, FL 33309-2883 
.".".,',.".,' .. "."., .. ', .. ,.,.,." .... ".".,",',."."."."." 305-771-7000 

§ Kahgan Electronics Corp, 605 Peninsula Blvd., Hempstead, NY 11550 ., 516-538-2300 
§ KDI ElectroniCS, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07981 """'''''''''''''''''''''''''''''''''''''''''''' ,."."."., .. 201-887'8100 
Lectrohm Div, of Capco, Inc., Box 1028, Grand Junction, CO 81502 '., .. 303-243-8480 

§ Liberty InU, Corp., FIRSTdHM, 2539 237th St, Suite F, Torrance, CA 90505 
........ ,., ... ,." ... ' .. ,.,".".,", .. ,'.".,".".' .. ,."',."."., .. 213-539-6452 

Mapco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W, Blue Heron 
Blvd., Riviera Beach, FL 33404 ...... .............................. 407-891-3200 

t Min~Systems, Inc, 20 David Rd" North Attleboro, MA 02761 , .. , .. ".," 617-695-0203 
§ Nepenthe, Inc"2471 E Bayshare Road, Palo Mo, CA 94303 .. , .. "., .. ,415-856-9332; 

800-NEPENTHE 
§ NIC Components Corp, 6000 New Horizons Blvd, N, Amityville, NY 11701 

... "." .. ,.".,', .. ,'."., .. , ... ,.,.,.' .. , .. , .. ".,., ........ ,.', .. ,., 516-226-7500 
Noble U.SA, Inc., 5450 Meadowbrook Cl, Rolling Meadows, IL 60008.. 312-364-6038 
Paccom, 3928 148th NE, Redmond, WA 98052 .. , .. ".,' 206-883-9200;800-426-6254 
Philips Electronics lid., Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN, M1B lM8 ...................................................... 416-292-5161 
§ Piher International Corp, 903 Feehanville Dr" Mt Pro~ IL 60056 , ... , 312-390-6680; 

800-323-6693 
Raitron ElectroniCs, 2315 NW. 1071h Ave., Miami, FL 33172 .. "."., .. , 305-593-6033 
RCL-Shallcross, Inc., U.s. Hwy. 70 ~ Smithfield, NC 27577 , .. ,"., .. , 919-934-5181 
Roederstein Elctms., Inc, P,O. Box 5589, Statesville, NC 28677 .. , .. ,.,' 704-872-8101 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718 ... . .. . .. .. .. . .. . .. . .. .. . .. .... 714-855-2131 
§t Sfernice, Inc., 461 North 22nd Str~ Graftd Junction, CO 81502 " .. ,." 303-242-0810 
§Shokai Far E~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 .,.,' 914-681-0700 

§t Bolitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 .. , .. "."." ... ,., .. , .. "." ..... , .. ,.",., .. , """""""'" 305-848-4311 

§tTechno, Inc., 7803 Lemona Ave, Van Nuys, CA 91405 .................. 818-781-1642 
Tel Labs, Inc" Slemice, Inc, 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 

"',., .. "." .. ,, .. , .. , ..... , .. , .. , .. ,' .\., ..... ".,., .... ' ... "., .. , ... , 603-625-8994 
tThickfilm International, At I-Box 65-0, Indian Head, MD 20640 . , .. ".,' 301-375-7400 

§tUHronix, Inc., Sfernice.lnc, P.O. Box 1090, Grand Junction, CO 81502 ,. 303-242-0810 

Resistors, Flame Retardant-4700 
§t Vamistor Corp., 115 Industrial PI<., Sevierville, TN 37862 ,.,., ... ,",.,.. 615-453-0001 
§t Vishay Resistive Systems Group, 63 Uncoln Hwy, Malvem, PA 19355 " 215-644-1300 

Resistors, Flame Retardant-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co'.' 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
................................................................. A-1a59 

§ Allen Co., Inc., Robert G., 7267 Coldwater canyon, N. Hollywood, CA 91605. 
818-765-8300;800-423-3186 ....................................... A.1858 

§t Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
••.••••• .......................... .......... ................ A·1873-1874 

§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 
.................................. .......................... A-1878-1879 

§Colber Corp., 26£ Buffington St.,lrvington, NJ 07111, 201-371-9500 
........................................................ '" .A-1902-1903 

Dale Electronics, Inc., Columbus Dlv., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 •..•.• ,................................... A-1926,1928-1931 

§ Dale ElectroniCS, tnc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 
402-37HI080 ............................................... A.1922-1924 

Huntington Electric Inc., P.O. Box 366, Dept EEU 87, Huntington, IN 46750, 
219-356-0778 ....................... ,............................ A.1942 

§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
...•••.•.•... ...•. ......... ......................... ........ A·1937-1938 

§ KOA Speer Electronl"", Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 
814-362-5536 .•.•..•......•.•.•..••..•.••.•.••.••....••.•... A-1948,1950 

§t KRL/Bantry Components, Inc., 160 Bouchard St., Manchealer, NH 03103, 
603-668-3210 •..•. ,.............................................. A-1951 

Mepco/cantralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles, CA 90039, 818-240-4880 ................................. A-1957 

§t Mepco/Centralab, North American Philips Corporation, Airport Rosd, P.O. Box 
760, Mineral Wells, TX 76067, 817-325-7871 •.•...•.•.••.••.•••••... A-1957 

§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 
, •..... '............. ......................... .•.••• ........ A·1965-1966 

§ Mills Resistor Co., 3840 Catalina St., Los Alamitos, CA 90720, 213-598-2454 
................................................................. A-1968 

Murats Erie Nortl) America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 ••• , ••••.....••••••.••.•••.•. ,...................... A-1977 

Ohmite Manufacturing Co., 3601 W. Howard St.,Skokle, IL 60076, 312-675-2600 
.............................................. ,........ A·1985-1986,1992 

Ohmtek Inc., Sfernice Group Company, 2160 Uberty Dr., Niagara Fails, NY 14304, 
716-283-4025 .................................................... A-2023 

Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 
IA 52637, 319-394-9131 ...................................... A.2OO2-2OO3 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Mancheater, NH 03103, 
• 603-669-0054. , • • . • • • . • . . . • • • • • . • • • . • • • • . . • . .. • • .. . • . • . • . . • • .. • •. A.2010 

RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627-3831 
... , • . . • . . . . . . . . • . . . • . • . . . • . • • • • • • • . .. • • . . .. .. • • .. • • . •. A·2013-2015,2017 

Vennont Precision Resistor, Codeco Corp. of Vennont, West Hill Road, P.O. Box 
1207, Stowe, VT 05672-1170,802-253-8567 ••.•••••..•••••••••.••••• A-2039 

§Baknor Industries Limited, 2209 Dunwin Drive, Mississauga, ONT, CANADA L5L lXl 
.. ".".,,", .. "" ........ "." .... " ........... " .... " ... ,,,.,, .... 416-828-2400 

§t Beckman Industrial Corp" Subsidiary of Emerson Electric Co, 4141 Palm Str~ 
Fullerton, CA 92635 " .. ",,, .... ,," .......... ,,,, .... ,, .. ,',,.,,"" 714-447'2700 

§ Concept Industries, App-Rep, Inc" 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 
""."""'".", ... """''' .... ".".,, .... ,,'' ...... 213-699-0918; 800-255-2666 

§ Corning Glass Works, Corning Elctm., Houghton PI<., Bldg. A-2, Coming, NY 14830 
"" ....... " .. ".".".""" .... " " ............... ", .. , " .... , 607-974-8725 

§ Dale ElectroniCS, Inc, Specia~ Div" p, 0. Box 1179, Robbinsville, NC 28771 
.,',.,." .. ,',",.".".".,.,.,.," .,.".",""""""""',.,,"" 704-479-6451 

§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 
Bridge Rd" Deptford, NJ 08096 ....... " ..... " .... " ..... ".""",,. 609-541-3836 

Electro Comp" Inc., 2415 Main Sl, Stratford, CT 06497 ,.,.,",., .. ".,,' 203-375-5811 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vemon, NY 

10550. ."" .. " .... " ....... " .. " .... "."" .. ". "" .. 914-664-2333 
§t Gamble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 ''',,,.... 609-461-1900 

General Resistance, A Prime Technology Company. Twin Lakes Rd., P.O. Box 185, N. 
Branford, CT 06471 .. "." .. " .... " ..... "" .. " .... " .... ,",,,' 203-481-5721 

ICQ.RALL Y Corporation, 2575 E Bayshore Rd., Palo Mo, CA 94303 , , ,. 415-856-9900 
§International Components Corp, 105 Maxess Rd., Melville, NY 11747." . 516-293-1500 

ISL Products Int'I,lId., 235 P Robbins Lane, Syosse~ NY 11791-6093 .. 516-937-3475 
§ Jaro Components, Inc., 5549 Powerline Rd., Fl Lauderdale, FL 33309-2883 

... , .. ".,'.""',.".,"""',., ... , ... ,., ..... ,." .. ".".,".',.,.,' 305-771-7000 
Kelvin Industries, Inc., 14724 Ventura Blvd., No, 1003, Sherman Oaks, CA 91403-3501 

",.,."., ... ,',.,.".,",.,'" .. ,."., ... ,.",., .. ".,'., .. ,' .. , .... ,. 818-990-1192 
Lectrohm Div, 01 Capco, Inc, Box 1028, Grand Junction, CO 81502 "'., 303-243-8480 

§ Uberty IntI. Corp., FIASTOHM, 2539 237th Sl, Suite F, Torrance, CA 90505 
... "." ..... "."." ....... " ,,,.,,,, .. ,,,, .... ,,,, ....... ,,.,, ...... 213-539-6452 

§tMemcor-Truohm, Inc., 1320 Flaxmill Rd, Huntington, IN 46750., .. ",." 219-356-4300 
Mepco/Centralab Corp, Hdqrtr" North American Philips Corporation, 2001 W, Blue Heron 

Blvd., Riviera Beach, FL 33404 ." ...... " .... " ....... " .. ,""...... 407-891-3200 
Mepco/Centralab, Inc, A North American Philips Co, 2566 Northwestem Ave., West 

Lafayette; IN 47906 " .. " ......... " ............ " .... " ... " ... "". 317-463-2536 
NIC Components Corp, 6000 New Horizons Blvd., N, Amityville, NY 11701 

.. ,.,".',.,.".,.".".,.,"',.,., ..... ,',.,.,.,',.,.,.".,.,"'.,.,.' 516-226-7500 
Noble U.sA, Inc., 5450 Meadowbrook Cl, Rolling Meadows, IL 60008 ., 312-364-6038 

§ NTE Electronics, Inc, 44 Farrand St, Bloomfield, NJ 07003 .... "." .. " 201-746-5089 
Philips Circuit Assemblies, A Subdivision of North American Philips Corp, 2566 

Northwestem Avenue, West Lafayette, IN 47906 ....... " ....... " .. " 317-463-2536 
Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 

Waltham, MA 02254"., .. ,', .... , .. , .. , .. , .. ,.,.,., ... ".,., ........ , 617-890-6107 
ROederstein Elctrns, Inc, P.O. Box 5589, Statesville, NC 28677 ,.,.,.". 704-872-8101 
Sfemice, Inc" 461 North 22nd Sfr~ Grand Junction, CO 81502 .. ,.",. 303-242-0810 

§Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 .,.,. 914-891-0700 
Techno, Inc" 7803 LemonaAve, Van Nuys, CA 91405 .. " .. ,." ..... ". 818-781-1642 
Tel Labs, Inc" Sfernice, Inc" 154 Harvey Rd., PO Box 375, Londonderry, NH.03053 

.... , ... , .. , .... ,',.".,." ... , .. " .... " .. ,.', .......... , .. , .. ,.,.,., 603-625-8994 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, Flame Retardant·4700 (Cont'd) 
tThicldilm International. At I-Box 85-0. Indian Head. MD 20640 ......... 301-375-7400' 

Uhronix, Inc., Sf.".nice. Inc.. P.O. Box 1 090; Grand Junction, CO 81502 .. 303-242-0810 
Universal Vollronies. 27 Radio Circle Dr .• Mt KiSCO. NY 10549 .......... 914-241-1300 
Vamistor Corp .• 115 Industrial Pk, Sevi...ville. TN 37862 ................ 615-453-0001 
Vishay Resistive Systems Group, 63 Uncaln Hwy .• Malvern. PA 1'9355 .. 215-644-1300 

§ Ward Leonard Electric Co, Inc., 31 South St. Mt Veman, NY 10550 .... 914-664-1000 

Resistors, Flux Sensitive-4700 
§ Colber Corp .• 26E Buffington St. Irvington. NJ 0~111 .................... 201-371-9500 

Resistors, Foil, Ultraprecision-4700 
§ Caddock Electronics. Inc.. 1717 ChiCago Ave., Riverside, CA 92507. 714-788-1100 

• • . .. • .. . • . . • • .. . • . . • . • • .. . . • . . • .. . .. • • • . ... .. • • • • .. • • .. .... 11·1878-1879 
§t Ultronix, Inc., Slernice, Inc., P.O. Box 1090, Grand Junction, CO 81502. 

303-242~810 ................................................ A·2027-2028 
§t Vishay Resisti.ve Systems Group, 63 Lincoln Hwy., Malvern, PA 19355, 

215-644-1300 .......... .... • .. . • .. . .. • .. • • .. . .. • . • ... • . • . • ... A·2046,2050 
§ Jaro Components. Inc.. 5549 Powerline Rd .• Ft Lauderdale. FL 33309-2863 

................................................. :.................... 305-771-7000 
§tSlemice.lnc., 461 North 22nd Street Grand Junction, CO 81502 ........ 303-242-0810 

tWilbrecht Electronics, 346 Chester St. St Paul. MN 55107 ............... 612-222-2791 

Resistos, Four. Terminal-4700 
Huntington Electric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750. 
219-356~778 .................................................... A·1942 

. § International Rasistive Company. P.O. Box 1860, Boone, NC 28607, 704-264-8861 
................................................................. A·1938 

Precision Resistor Co., Inc., 10601 75 St N., Largo, FL 34647, 813-541-5771 
• .. . • • . .. .. .. • .. • .. . . • • • .. .. . .. • • .. • • .. . .. . • . .. • • • • .. .. .. • •• A·2oo4,2007 

RCD Components. Inc •• 520 E. Industrial Pic. Dr., Manchester. NH 03103, 
603-669~054 .................................................... A·2010 

§Colber Corp.. 26E Buffington St. Irvington. NJ 07111 .................... 201-371-9500 
§ Dale Electronics. Inc .• Columbus Div .• 2064 12th Ave .• Columbus, NE 68601 

....................................................................... 402-564-3131 
Dale Electronics. Inc.. Norfolk Div. 2300 Riverside Blvd. Norfolk, NE 68701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402-371-0080 
§ Jaro Components. Inc.. 5549 Powerline Rd. Ft Lauderdale. FL 33309-2883 

........................•.............................................. 305-771-7000 
Kelvin Industries, Inc., 14724 Ventura Blvd .• No. 1003, Sherman Oaks, CA 91403-3501 

....................................................................... 818-99()'1192 
§t KRL/Bantry Components, Inc, 160 Bouchard St. Manchester. NH 03103 

.. . . . .. . .. . .. . . . . . . . .. . . . . . . .. .. . . . . . .. . .. . .. . . .. . .. .. . . . . . . . . . . . . .. . .. 603-668-3210 
Slemice.lnc.461 North 22nd Street Grand Junction. CO 81502 ........ 303-242-0810 
Tel Labs, Inc.. Siernice. Inc. 154 Harvey Rd, PO Box 375. Londonderry. NH 03053 

.. .. . . . . . . . .. . . .. . . . . . . . . . . .. . .. . .. .. .. .. .. .. .. . .. . .. . . . .. . . . . . .. . . . . .. 603-625-8994 
§ Uhronix, Inc .• Sfernice. Inc.. P.O. Box 1090. Grand Junction. CO 81502 .. 303-242-0810 

Resistors, Fuse-4300 - See Vol_ B 

Resistors, Glass-4700 
Angstrohm Precision, Inc., A Sub of Vishay Intertechnology. 63 Uncoln Highway. 

Malvern, PA 19355. 215-644-1300 ............................. A·1852-1853 
§t Bradford Electronics. Inc •• 550 High Street. Bradford. PA 16701. 814-362-5700 

••.•••••..••••••.••.•••.•••••••••••••••••••••••••••••••••••••••.• A·1874 
§ Colber Corp •• 26E Buffington St, Irvington. NJ 07111. 201-371-9500 .... A·1902 

Mapco/Cenlralab, North American Philips Corporation, Airport Road. P.O. Box 
760, Mineral Wells. TX 76067, 817-325-7871 ••.•.•.•••••••.••• ,..... A·1960 

Piconics. 26 Cummings Road, Tyngsboro, MA 01879. 617-649-7501 ••••• A.2oo1 
Victoreen. Inc •• A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon. OH 

44139,216-248-9300 ............................................. A.204O 
Component General. Inc .• 13620 Wright Cir, Tampa, FL 33626 .. .. .. .... .813-855-6655 
Dale Electronics, Inc .• Columbus Div, 2064 12th Ave .• Columbus. NE 68601 

· . . . . .. . .. . . . . . . . . . . ... . . .. . .. .. .. .. . ... . . ... . . . . .. . . . . .. .. . . . . . .. .. . .. 402-564-3131 
Dale ElectroniCs, Inc.. Norfolk Div .• 2300 Riverside Blvd, Nortolk, NE 68701 

.................................................................... 402-371-0080 
§ Dale Electronics, Inc., Specialty Div. P. O. Box 1179. Robbinsville. NC 28771 

....................................................................... 704-479-6451 
Eitec Instruments Inc .• P.O. Box 9610. Daytona Beh .• FL 32020 .......... 904-253-5328 
SoIKron/Microwave. Solitron Devices. Inc. 1177 Blue Heron Blvd, SoIKron Pk, Riviera 

Beh, FL 33404 ...........................................•........... 305-848-4311 
§t Vishay Resistive Systems Group, 63 Uncaln Hwy .• Malvern, PA 19355 •. 215-644-1300 
§tWorkman Elclm. Prods. Box 3828. Sarasola, FL 33578 ................. 813-371-4242 

Resistors, Heat Sink Encased - See Resistors, Integral 
Heat Dissipator (Vol. A) 

Resistors, High Frequency-4700 
§ Allen Bradley Co.. Electronic Components Div •• A Rockwell International Co., 

1414 Allen-Br~dley Dr., EI Paso. TX 79936, 915-592-4888;800-592-4888 
................................................................. A·1855 

§ Caddock ElectroniCS, Inc.. 1717 Chicago Ave •• Riverside, CA 92507. 714-788-1700 
• ••.•••••••.••••••••••••••••••••••••• ,. • • • • • • • • • • • • • • • • • • • •• A·1878-1879 

Dale ElectroniCS, Inc •• Columbus Div., 2064 12th Ave.. Columbus. NE 68601, 
402-564-3131 ............................................... A·1928-1931 

§ Dale ElectroniCS, Inc •• Norfolk Div., 2300 Riverside Blvd •• Norfolk, NE 68701, 
402-371~080 .................................................... A·1923 

International Manufacturing Services, 50 Schoolhouse LB., Portsmouth, RI 
02871-2418, 401-683-9100 ........................................ A.1936 

§ International Resistive Company. P.O. Box 1860. Boone, NC 28607. 704-264-8861 
••••• •••••••• ••••••••••••.••••. ••• •••. •••.••••. •• , .•••••••••••••• A·1937 

Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman O.I<s, CA 
91403-3501.818-990-1192 ........................................ A·1945 

t KRL/Bantry Components. Inc.. 160 Bouchard St., Manchester, NH 03103. 
603-868-3210 .......................................... , • • • • • .. ... A.1951 

Mills Resistor Co., 3840 Cetalina St, Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·1968 

PRODUCT INDEX & DIRECTORY 

Ohmtek Inc., Slernice Group Company. 2160 Uberty Dr •• Niagara Falls, NY 14304, 
716-283-4025 .................................................... A·2023 

Ovenaire, Electronic Technologies Inc., 706 Forrest St, Charlottesville. VA 22901. 
804-977-8050 .................................................... A·1997 

§t RCD Components. Inc .• 520 E. Industrial Pic. Dr., Manchester. NH 03103, 
603-669-0054 ............................................... A·2010-2011 

RCL-Shallcross. 195 McGregor St, Manchester, NH 03102. 603-627-3831 
• ................................ ; . • . • • .. • • .. • • • .. • • • •• A·2013-2015.2017 

Resistors, Inc., 5226 W. 26th St, Chicago, IL.60650. 312-652-7555 .••••• A·2019 
t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156. Niagsra 

Falls. NY 14302. 716-278-2000 • • . • • .. • • .. .. • .. • • • .. • .. • .. .. .. • • .... A·2032 
Victoreen,lnc., A Sheller-Globe Corp. SubSidiary, 6000 Cochran Rd •• Solon. OH 

44139.216-248-9300 ............................................. A·2042 
§Allen Co .• Inc., Robert G .• 7267 Coldwater Canyon, N. Hollywood,CA 91605 

......................................................... 818-765-8300;6Q().423-3186 
Component General. Inc. 13620 Wright Cir .• Tampa, FL 33626 .......... 813-855-6655 

§ Dale Electronics, Inc. Specialty Div. P. O. Box 1179. Robbinsville, NC 28771 
....................................................................... 704-479-6451 

tEMC Technology Inc. 1971 Old Cuthbert Ad, Cherry Hill. NJ 08034 ..•.. 609-429-7800 
Huntington Electric Inc, P.O. Box 366. Dept EEM 87. Huntington. IN 46750 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 219-356-0778 
t Hycomp, Inc. 165 Cedar Hill Sl, Marlborough. MA 01752 ............... 617-485-6300 
§ KDI Electronics, Inc .• Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd,. Whippany. NJ 

07981 ................................................................ 201-887-8100 
lectrohm Div. 01 Capco. Inc., Box 1028. Grand Junction. CO 81502 ..... 303-243-8480 

§t Memcor-Truohm. Inc., 1320 Flaxmill Rd, Huntington. IN 46750 .. . . . . . . • . 219-355-4300 
t Mini-Systems, Inc. 20 David Rd. North Attleboro. MA 02761 ............ .617-695-0203 
§ Nepenthe. Inc .• 2471 E. Bayshore Road, Palo Alto. CA 94303 ..•.•....•.. 415-856-9332; 

800-NEPENTHE 
RCL-Shallcross, Inc., U.S. Hwy. 70 East Smithfield, Ne 27517 ........... 919-934-5181 

§tSlemice.Inc..461 North 22nd Street Grand Junction, CO 81502 ........ 303-242-0810 
SolKron Devices, Inc.. Semiconductor Group. ·1177 Blue Heron Blvd., Riviera Beach. FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-648-4311 
§tTechno.lnc. 7803 LemonaAve.. Van Nuys, CA 91405 .................. 818-781-1642 

Tel Labs. Inc .• Siernica, Inc. 154 Harvey Rd, PO Box 375. Londonderry. NH 03053 
· . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. . . . .. . . . . . . . .. .. ... 603-625-8994 

tThicklilm Internationa~ At I-Box 85-0. Indian Head, MD 20640 ......... 301-375-7400 
§t Uftronix, Inc .• Siernica, Inc. P.O. Box 1090. Grand Junction, CO 81502 .. 303-242-0810 

Universal VoRronies. 27 Radio Circle Dr. Mt Kisco. NY 10549 .......... 914-241-1300 
§tVishay Resistive Systems Group. 63 Uncoln Hwy .• Malvern. PA 19355 .. 215-644-1300 

Resistors, High Megohm (Over 22 Megohms)-4700 
§ Allan Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936. 915-592-4888;800-592-4888 
· .. • . . • • • • • • • • • • • • • • • .. .. • • • .. .. • .. .. . .. • .. • • .. .. • .. . • . .. • •• A·1855-1856 

§ Ceddock ElectroniCS. Inc •• 1717 Chicago Ave.,Riverside, CA 92507. 714-788-1100 
· . •• . . • • • . • • • • . • • • . • • • • . • • • • • • • • ••. A·1878-1881,1884-1885,1888-1889,1892 

CTS Corp •• Electromechanical Dlv •• (Formerly Elkhart Div.). 1142 W. Beardsley 
Ave., Elkhart. IN 46514. 219-295-3575 .............................. A·1904 

Dale ElectroniCS, Inc., Columbus Div .• 206412th Ave •• Columbus. NE 68601, 
402-564-3131 .................... ,.......................... A·1928-1931 

Dale ElectroniCS, Inc •• Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 
402-371~080 .................................................... A·1922 

International Manufacturing Services. 50 Schoolhouse La .• Portsmouth, RI 
02871-2418.401-683-9700 ........................................ A·1936 

§tlnternallonal Resistive Company. P.O. Box 1860, Boone. NC 28607. 704-264-8861 
................................................................. A·1937 

§ K & M ElectroniCS, 221 Interstate Dr •• Dock No. 3. W. Springfield, MA 01089, 
413-781-1350 .................................................... A·1943 

Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003. stierman Oaks. CA 
91403-3501,818-990-1192 ........................................ A·1945 

t KRL/Banlry Components. Inc •• 160 Bouchard St. Manchester. NH 03103. 
603-668-3210 .................................................... A·1951 

Mepco/ Centrslab. North American Philips Corporation. 4561 Colorado Blvd •• Los 
Angeles. CA 90039. 818-240-4880 ................................. A·1957 

Mapco/Centralab. North American Philips Corporation. Airport Road, P.O. Box 
760. Mineral Wells. TX 76067, 817-325-7871 ••••••••••••••.••••.••.• A.1957 

t Mini-Systems. Inc;. 20 David Rd., North Attleboro. MA 02761.617-695-0203 
................................................................. A·1975 

Ohmtek Inc •• Slernice Group Company, 2160 Uberty Dr .• Nlagsra Falls. NY 14304, 
716-283-4025 ............................................... A·2023-2024 

Ovenaire, Electronic Technologies Inc., 706 Forrest St. Charfottesville, VA 22901, 
804-977-8050 ............................................... A.1995-1997 

§t ReO Components, Inc.. 520 E. Industrial Pic. Dr •• Manchester. NH 03103, 
603-669-0054 ..................................................... A.2010 

RCL-Shallcross. 195 McGregor St, Manchester. NH 03102. 603-627-3631 
A·2012 

State of the Art, Inc., 2470 Fox Hill Rd •• State College, PA 16803-1797. 
814-355-8004 ................. ,................................... A·2035 

Victoreen. Inc •• A Shelier-Giobe Corp. Subsidiary. 6000 Cochran Rd., Solon. OH 
44139, 216-248-9300 ........................................ A·2040-2045 

§ Allen Co, Inc, Robert G .• 7267 Coldwater Canyon, N. Hollywood, CA 91605 
................... ; .................................... 818-765-8300;80().423-3186 

CalHornia Micro Devices, Inc .• 215 Topaz Street, Milpitas, CA 95035 ..... 408-263-3214 
§Colber Corp.. 26E Buffington Sl,lrvington, NJ 07111 .................... 201-371-9500 

Component General. Inc. 13620 Wright Cir. Tampa, FL 33626 ........•. 813-855-6655 
Consolidated Resistance Co. America, 222 Lake Ave. Yonkers, NY 10701 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . .. 914-Y03-5900 
CTS Corporation. 905 Wasi Blvd North. Elkhart IN 46514 ......•..•.... 219-293-7511 
Dale Electronics, Inc.. EI Paso Div .• P.O. Box 26728. EI Paso. TX 79926 ......•.......... 

915-592-3253 
Dale Electronics, Inc .• Specialty Div, P. O. Box 1179. Robbinsville, NC 28771 

· ....... " ..•.................... , . . . . . . .. . .. . .. . .•... . . ...•. . .. ... .. .. 704-479-6451 
Ettec Instruments Inc .• P.O. Box 9610. Daytona Ben,· FL 3202Q . . . . . . . . .. 904-253-5328 

§ Jaro Components, Inc.. 5549 Powerline Rd, Fl Lauderdale. FL 33309-2883 
............................•....... :.................................. 305-771-7000 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Resistors, High Voltage (1,000 Volts & Over):-4700 

§ KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ................................................................ 201-887-8100 

MepcofCentralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beech, Fl33404 ............................ : .......... 407-881-3200 

MepcofCentralab, Inc., A North Ametiean Philips Co, 2566 Northwestem Ave., West 
Lafa~tte, IN 47906 .................................................. 317-463-2536 

t Mieroplex, Inc., 1977 State College Blvd, Anaheim, CA 92806 ............ 714-979-8633; 
714-634-1535 

§Murata Manufacturing Co, Ltd, 26-1Q-2-ehome-Tenjin, Nageoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

Penn Airborne Prods, 950 Industrial Hwy, Southampton, PA 18966 ..... 215-355-3400 
Philips Circuit Assemblies, A Subdivision of North Ametiean Philips Corp., 2566 

Northwestern Avenue, West Lafayette, IN 47906 ...................... 317-463-2536 
Sfernice, Inc., 461 North 22nd street Grand Junction, CO 81502 •....... 303-242-0810 
Stackpole, Carbon Div, 201 Stackpole SL, St Marys, PA 15857 ......... 814-781-1234 
Techno, Inc, 7803 Lemona Ave., Van Nuys, CA 91405 ...... 818-781-1642 

tThiekfilm Internationa~ At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 
Ultronix, Inc., Sfemiee, Inc., P.O. Box 1090, Grand Junction, CO 81502 " 303-242-0810 
Vamistor Corp., 115 Industrial PI<., Sevierville, TN 37662 ................ 615-453-0001 

tVishay Resistive Systems Group, 63 Uncoln Hwy, Malvern, PA 19355 .. 215-644-1300 

Resistors, High Temperature (Over 125°C)-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................................................ A·1854,1859 

§t Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
................................................................. A·1872 

§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Rivarside, CA 92507, 714-788-1700 
,....................................... A.1878-1881,1884·1886,18B8·1891 

§t Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 ............................................... A.1926·1931 

§ Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 
402-371-0080 .................................................... A.1922 

tElectro-Films, Inc., 111 Gilbane St, Warwick Centrallndl. Pic., Warwick, RI02886, 
401-738-9150 .................................................... A.1932 

§ International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
• ................................................................ A·1937 

KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 
814-362-5536 ............... ,.................................... A.1949 

t KRLfBantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 
603-668-3210 .................................................... A.1951 

MapcofCentralab, North American Philips Corporation, 4561 Colorado Blvd., Los 
Angeles, CA 90039, 818-240-4880 ................................. A.1957 

§t MapcofCentralab, North American Philips Corporation, Airport Road, P.O. Box 
760, Mineral Wells, TJ( 76067, 817-325-7871 ••••••••••••••••••• A.1957,1960 

§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 
...................................... .............. ........ A·1963-1964 

Mills Resistor Co., 3840 Catalina SL, Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·1968 

t Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
.................................................... ...... •. A·1970-1971 

Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .................................................... A.1979 

t Pacific Resistor Co., 18300 Oxnard St, Tarzana, CA 91356, 818-345-7811 
............................................................ A·I998·1999 

Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 .•.•• A o 2oo1 
Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 

IA 52637, 319·394-9131 ........................................... A.2003 
Precision Resistor Co., Inc., 10601 75 St N., Largo, FL 34647, 813-541·5771 

................................................................. A·2005 
§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669~054 .................................................... A.2011 
§t RCL-Shallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 

................................................ .'. A o 2012,2014,2016-2017 
Resistors, Inc., 5226 W. 26th SL, Chicago, IL 60650,312·652-7555 •.•.•• A·2019 

t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156, Niagara 
Falls, NY 14302, 716-278-2000 ••• '. • • • • • • . . • .. • • • • • . • • • • . • . • • • • . • ... A.2032 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-355-3004 .................................................... A.2035 

Vermont Precision ReSistor, Codeco Corp. of Vermont, West Hill Road, P.O. Box 
1207, Sto_, VT 05672-1170,802-253-3567 .....•.••...••.....••••.. A.2039 

Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ........................................ A.2041-2042 

§t Vishay Resistive Systems Group, 63 Uncaln Hwy., Malvern, PA 19355, 
215-644-1300 .................. "................................. A.2047 

§ Allen Co, Inc, Robart G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 
· . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . .. . . . . . . . . . . .. . . . . . 818-765-6300;800-423-3166 

Capco, Box 1028, Grand Junction, CO 61502 ............. . .•. .. . •. . . . .. 303-243-6751 
§ Colber Corp, 26E Buffington SL, Irvington, NJ 07111 .................... 201-371-9500 

Component Ganeral, Inc., 13620 Wright Cir, Tampa, FL 33626 .......... 613-855-6655 
§ Concepllndustries, App-Rep, Inc, 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

........................................................ 213-699-0918; BOo-255-2666 
Dale Electronics, Inc., EI Paso Div, P.O. Box 26726, EI Paso, TX 79926 ................ . 

915-592-3253 
§ Dale Electronics, Inc., Specialty Div, P. O. Box 1179, Robbinsville, NC 28771 

· ........................................... " . . . .. . . . . . . . .. . •. . .. . . . .. 704-479-6451 
Electro Comp, Inc., 2415 Main SL, Stratford, CT 06497 .... . . . . . . . . . . . . .. 203-375-5811 
Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vernon, NY 

10550 ................................................................ 914-664-2333 
§t Fenwal Eleclronicsf APD, Kidde, Inc, 450 Fortune Blvd, MiHord, MA 01757 

· . . . . . . . . . . . . . .. . .. . .. . .. . . . . .. .. .. . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . ... 617-478-5255 
Ferro Corporation, Electronic Malerials Div, 27 Castilion Dr, Santa Barbara, CA 

93117-3092 ............................... . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-988-5000 
§tGamble, Charles T, 1Dds, 605 Perkins La, Delanco, NJ 08075 .... i ..... 609-461-1900 

Hunlington Electric Inc, P.O. Box 366, Dept EEM 87, Huntington, IN 46750 
. . .. . .. ... . .. ... ....................................... 219-358-0778 

t Hycomp, Inc., 165 Cedar Hill SL, Marlborough, MA 01752 ............... 617-485-6300 
§ INRESCO, Inc., 654 Ocean Road, PI Pleasant NJ 08742 ............... 201-892-5881 

International Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 
.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . . . . . . ... 401-683-9700 

§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2863 
....................................................................... 305-771-7000 

§ KDI Electronics. Inc, Engelmann & Pyrofilm Divisions, 60 S. JeHerson Rd, Whippany, NJ 
07981 ................................................................ 201-887-8100 

Kelvin Industries, Inc, 14724 Ventura Blvd., No. 1003, Shennan Oaks, CA 91403-3501 
....................................................................... 818-990-1192 

Lectrohm Div. of Capco, Inc, Box 1028, Grand Junction, CO 81502 ..... 303-243-8460 
Meissner Industries, 551 Ate. 10, Dover, NJ 07601 ...................... 201-366-1700 

§tMemcor-Truohm, Inc, 1320 Flaxmill Rd, Huntington, IN 46750 .......... 219-356-4300 
MepcofCentralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 

Blvd., Riviera Beach, FL 33404 ....................................... 407-881-3200 
MepcofCentralab, Inc, A North Ametican Philips Co, 2566 Northwestern Ave, West 

Lalayette, IN 47906 .................................................. 317-463-2536 
t Min~Systems, Inc., 20 David Rd, North Attleboro, MA 02761 ............ 617-695-0203 

§t Ohmite Manufacturing Co, 3601 W. Howard SL, Skokie, IL 60076 ....... 312-675-2600 
Philips Circuit Assernblies, A Subdivision of North American Philips Corp., 2566 

Northwestern Avenue, West Lafayette, IN 47906 . . . . .. . . . .. . . . . . . . . . .. 317-463-2536 
§tRCL-Shallcross, Inc, US. Hwy. 70 East, Smilhfield, NC 27577 ........... 919-934-5181 

§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-655-2131 
§tSfernice,lnc.,461 North 22nd Street Grand Junction, CO 61502 ........ 303-242-0810 

SolHron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 ......................................... : . . . . . . . . . . . . . . . . . . . . .. 305-648-4311 

Stackpole, Carbon Div., 201 Stackpole SL, St Marys, PA 15857 ......... 814-761-1234 
§tTechno, Inc., 7603 Lemona Ave., Van NUys, CA 91405 .................. 618-781-1642 

Tel Labs, Inc., Sfernice, Inc, 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 
· ....................................... :. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-625-6994 

t Thickfilm International, At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 
§t Unronix, Inc., Sfernice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

UnHed Foam Plastics, 172-0 E. Main SL, Georgetown, MA 01633 ....... 617-352-2200 
Ward Leonard Electric Co., Inc, 31 South St, Mt Vernon, NY 10550 .... 914-664-1000 

Resistors, High Voltage (1,000 Volts & Over)-4700 
§ caddock EleCtronics, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788·1700 

....................................................... A·1878-1886,1892 
CTS Corp., Electromechanical Div., (Fonnerly Elkhart Dlv.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .............................. A·I904· 
§t Dale ElectroniCS, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 

402-564·3131 ..................... ,......................... A·1928·1931 
Electro Impulse, Box 870, Red Bank, NJ 07701-0870, 201-74H1404 ••••• 001241 
ElllottfJordan, A Sub. of Vishay Intertechnology, 63 Uncoln Highway, Malvern, 

PA 19355, 215-644-1300 .......................................... A·1934 
International Manutacturing Services, 50 Schoolhouse La., Portsmouth, RI 

02871-2418,401-683-9700 ........................................ A·1936 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A-1937 
Julie Research Labs., 211 West 61st St, New York, NY 10023, 212·245-2727 

................................................................. A·1961 
§ K & M ElectroniCS, 221 Interstate Dr., Dock No.3, W. Springfield, MA 01089, 

413-781-1350 .................................................... A·1943 
KRLfBantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 

603-668-3210 .................................................... A·1952 
Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 

...... .•..••••.. .................... ........................ A'1962-1963 
Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-588-2454 

................................................................. A·1968 
Ohmite Manufacturing Co., 3601 W. Howard St, SkOkie, IL 60076, 312-675-2600 

............................................................ A·I982,1986 
Ohmtek Inc., Sternlce Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 

716-283-4025 ............................................... A.2021 ,2023 
Ovenaire, Electronic Technologies Inc.. 706 Fonest St, Charlottesville, VA 22901, 

804-977-8050 ............................................... A·I996-1997 
t Pacific Resistor Co., 18300 Oxnard St, Tarzana, CA 91356, 818-345·7811 

............................................................ A·I998·1999 
Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• A·2001 

t Precision Resistor Co., Inc., 1060175 St N., Largo, FL 34647,813-541-5771 
• • . .. .. .. .. .. • .. • .. .. .. .. .. • .. .. .. • . .. .. • . . • • .. . • • • .. • .. .... A·2004-2006 

§t RCL-Shallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 
· • . • . • • . .. .. • . .. .. • . • . • . . • .. . • .. • . • . .. . • • . .. • • • . • • .. .. • • .... A·2013-2016 

t Standard Oil Engineered Materials Co., Cariborundum, P. O. Box 156, Niagara 
Falls, NY 14302, 716-278·2000 .. .. • • • • • .. • • • • • • . • • . • .. .. .. .... A·2032·2033 

State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 
814-355-3004 .................................................... A·2036 

Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139, 216-248-9300 ........................................ A·2Q40·2044 

Alden Products Co., P.O. Box 660, 117 N. Main SL, Brockton, MA 02403 
...................................................................... 617-583-0160 

Allen Bradley Co, Electronic Components Div, A Rockwell International Co., 1414 
Allen-Bradley Dr, EI Paso, TX 79936 .................. 915-592-4888;BOo-592-4888 

American HV Test Systems Inc., Central Garrett Ind'i. PI<., Acciden~ MD 21520 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 301-826-8851 

tAtlas Engineering Corp, 10 Cheney SL, Dorchester, MA 02121 .......... 617-445-7100 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95)19-1371 ................................................ 408-629-1100 
§ Colber Corp.. 26E Buffington St. Irvington, NJ 07111 ...............•.... 201-371-9500 

Component General, Inc, 13620 Wright Cir, Tampa, FL 33626 .....•.... 813-85&6855 
tCTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

Dele Electronics, Inc., EI Paso Div, P.O. Box 26728, EI Paso, TX 79926 ............•.... 
915-592-3253 

§ Dale Electronics, Inc., Norfolk Div, 2300 Riverside Blvd, Norfolk, NE 68701 
.•..•.........•.....................•....•.....•...........•........... 4Ol!-371-Q080 

§ Dale Electronics, Inc., Specialty Div, P. O. Box 1179, Robbinsville, NC 28771 
· •.......................•.....•............•. " . . .. .•. . .. .•. . .•.. . . . .. 704-479-6451 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, High Voltage-4700 
Gamble, Charles T, Incls., 605 Perkins La, Delanco, NJ 08075 •.....•..• 609-461-1900 

§ Jaro Components, Inc., 5549 Powerline Ad., Ft Lauderdale, FL 33309-2883 
.....•............................................ ,.................... 3Q5,nl-7ooo 

§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 
07981 ...•.•.......•....•.......•.....•........................... -. . .. 201-887-8100 

Kelvin IntiIsIries, Inc., 14724 Venlura Blvd., No. 1003, Sherman Oaks, CA 91403-3501 
....•.........•.••..•..•...............•...••.......................... 818-990-1192 

Maxwell Laboratories, 888B Balboa Avenue, San Diego, CA 92123-1506 
...........•................•.•.....•..•.........•.••..•.....•......... 619-279-5100 

Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761 .......•.... 617-69&-0203 
§ Murata Manu1acturing Co., Ltd., 28-1o-2--chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 .•....•.....................••.•........•...•..•.................. 07&-951-9111 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr, Manchester, NH 03103 

· . • . . . . • . . . . . . • . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-669-0054 
§tRCL-ShaIIcrOSS; Inc., U.s. Hwy. 70 East, Sm~hfield, NC 27577 ........... 919-934-5181 

Sensitive Research Instruments, 25 Dock St, Mt Vernon, NY 10550 . . . .. 914-699-9717 
S1emica, Inc., 46t North 2200 Street Grand Junction, CO 81502 . . .. . . .. 303-242-oBl0 

§Square 0 Co, Executive Plaza, Palatine, IL 60067 ...................... 312-:397-2600 
Tel Labs, Inc., S1emice, Inc., 154 Harvey Ad., PO Box 375, Londonderry, NH 03053 

.. .. .... .. . .. . .. .. .. . .. . . .. . . .. . .. . . .. .. .. . . .. .. . .. .. • . .. .. . . .. .. .. . . .. 603-62&-8994 
t Thickfi!m International, At I-Box 8&-0, Indian Head, MD 20640 ......... 301-37&-7400 

Universal VoRronics, 27 Radio Circle Or, Mt Kisco, NY 10549 .......... 914-241-1300 
Vamistor Corp., 115 Industrial Pk, Sevierville, TN 37862 ................ 61&-453-0001 
VlShay Resistive Systems Group, 63 Uncoln Hwy. Malvern, PA 19355 .. 215-644-1300 

§Ward leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 .... 914-664-1000 
§tWorkman Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

ReSistors, Hot Molded-4700 
§ Allen Bradley Co., Eleclrornc Components Dlv., A Rockwellintemational Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Aol855-1857 

Bourns, Inc., Resistive Components Group, 1200 Columbia Ave .. Riverside, CA 
92507,714-781-5050 ............................................. Ao1870 

Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 .......................................... Ao1925,1928-1931 

§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 
915-592-3253 .......................................... Ao1914-1915,1917 

§t Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 
402-371-0080 ............................................... Ao1918,1921 

§t Intsrnational Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
................................................................. Ao1937 

§t KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 
603-668-3210 ............................................... Ao19S1,19S3 

Memcor-Truohm, Inc., 1320 Aaxmill Rd., HUntington, IN 46750, 219'356-4300 
................................................................. Ao1956 

§t Ohmite Manufacturing Co., 3601 W. Howard St, SkOkie, IL 80076,312-675-2600 
....................................................... Ao l981-1982,1986 

tPaciftc Resistor Co.,18300 Oxnard St, Tarzana, CA 91356,818-345-7811 
Aol998 

RCL-Shallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 
Ao2012 

UHronix, Inc., Sfemice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 
303-242-oal0 .................................................... Ao2029 

§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 
215-644-1300 .................................................... Ao2051 

§ Dale Electronics, Inc, SpeciaRy DiY, P. O. Box 1179, Robbinsville. NC 28771 
.. . .. . .. .. . . . .. . .. . . . .. .. . .. . . . . .. .. . . .. . . . . . . .. .. . . . . .. . .. . ... .. .. . ... 704-479-6451 

§ Intemational Components Corp., lOS Maxess Rd., Melville, NY 11747 .... 518-293-1500 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr, Manchester, NH 03103 

· .. .. .. . .. .. . .. .. . . . .. . .. . . . . .. . .. . . . . .. . . . . . . . . .. .. . . .. . . . . . . .. . .. . ... 603-669-0054 
t Shokai Far East, Ltd., 280 North Central Aye.. Hartsdale, NY 10530 ..... 914-681-0700 

Tel Labs, Inc., S1emice, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 
· . .. . . . . . . . . .. .. . . . . . . . . . .. .. . .. . . . . . . . . . . . . . .. . . . . . . . .. .. . . .. . . . . . . ... 603-625-8994 

ReSistors, Integral Heat Dissipator-4700 
Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 

• ...................... , .. • • .. • • • • .. .. .. .. .. • . • ... AoI878-1879,1900-1901 
§t Dale ElectroniCS, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ••••••••••••••••••••••••••••••••.•••••••••••••• A01928-1931 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, HUntington, IN 46750, 

219-356-0778 ............ :....................................... Aol942 
Kelvin Industries,lnc., 14724 Ventura Blvd., No.. 1003, Sherman Oaks, CA . 
91~501, 818-990-1192 ........................................ Ao1945 

§t KRL/Bantry Components, Inc., 160 Bouchard St, ManChester, NH 03103, 
603-668-3210 ............................................... Ao1951,1953 

§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n 
., • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• AoI962-1963 

Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 
• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • •• • • • • • • • •• Ao1970-1972 

Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .,.................................................. Ao1979 

Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
•••••••••••••••••••••••••••••••••••••••••••• :............... Ao1982,1986 

Pacific Resistor Co., 18300. Oxnard St, Tarzana, CA 91356, 818-345-7811 
• • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Aol998-1999 

§t RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 
603-669~54 .................................................... Ao2011 

§t RCL-8hallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 
• • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • •• Ao2013-2014 

Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 .... 1-600-cOAXIAL 
§Colber Corp., 26EBuflington St, Irvington, NJ Q7111 .................... 201-371-9500 

Component Genera~ Inc., 13620 Wright Cir, Tampa, FL 33626 .......... 813-85&-6655 
Dale Electronics, Inc., EI Paso DiY, P.O. Box 26728, EI Paso, TX 79926 ......... , •...... 

915-592-3253 
~ Dale Electronics, Inc., Norfolk Div .• 2300 Riverside Blvd., Norfolk, NE 68701 

· . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . • . . • . . . . . 402-371-0080 

PRODUCT INDEX & DIRECTORY 

Electro Comp, Inc., 2415 Main St, Stratford, CT 06497 .................. 203-37&-5811 
Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 

10550 .............................. : ................................. 914-664-2333 
Gamble, Charles T, IneIs., 605 Perkins La, Delanco,NJ 08075 ......•... 609-461-1900 

§ Jaro Components, Inc., 5549 Power line Rd., Ft Lauderdale, FL 33309-2883 
....................................................................... 305-771-7000 

§t RCL-Shallcross, Inc., U.S. HwY. 70 East, Sm~hfield, NC 27577 ........•.. 919-934-5181 
§tSlemice, Inc.,461 North 22nd Street Grand Junction, CO 81502 ........ 303-242-0810 

SoI~n/Microwave, Sol~ron Devices, Inc., 1177 Blue Heron Blvd., Sol~ron PI<, Riviera 
Sch., FL 33404 ....................................•.....•.........•.. 305-848-4311 

§Techno, Inc, 7803 LernonaAve.. Van Nuys, CA 91405 .................. 818-781-1642 
Tel Labs, Inc., Slemica, Inc, 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 

· . .. . . . . .. . .. . . .. . . . . . . . .. . .. . .. . .. . . . . . .. . . . .. . . .. . • . .. . . .. . . .. . . . . ... 603-625-8994 
§Ultronix, Inc., Slemice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 

Vishay Resistive Systems Group, 63 Uncoln Hwy, Malvern, PA 19355 .. 21&-644-1300 

Resistors, Low Temperature Coefficient-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
............................................................ Aol858,1866 

§t Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
.. • • • .. .. • • . • • • • • .. .. • • • .. • .. .. • .. • • • . • . • .. .. • .. .. • • .. • .. ... AoI873-1874 

§ Caddock Electronica, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 
• • . • . • • . • • • • • • . • . • • • • • • • • . • • .• AoI878-1882,1884-1886,1888-1892,1900-1901 

§ Colber Corp., 26E Buffington St, Irvington, NJ 07111, 201-371-9500 •••• Aol902 
CTS Corp., Electromechanical Div., (Formerly Elkhart DIv.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 .. _. • • . • • • .. • .. • • .. • • . • • .. • ... Aol904 
§t Dale ElectroniCS, Inc., Columbus Dlv., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ............................................... Ao1928-1931 
§ Dale ElectroniCS, Inc., Norfolk Dlv., 2300 Riverside Blvd., Norfolk, NE 68701, 

402-371-0080 ............................................... Ao1918,1921 
t Electro-Alms, Inc., 111 Gilbsne St, Warwick CantrallndL Pic., Warwick, R102886, 

401-738-9150 .................................................... Ao1932 
General Resistance, A Prime Tachnology Company, Twin Lakes Rd., P.O. Box 

185, N. Branford, CT 06471,203-481-5721 •••••••.••••.••••••••••••• Aol941 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington, IN 46750, 

219-356-on8 .................................................... Aol942 
§ International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. Ao1937 
Julie Research Labs., 211 West 61st St, New York, NY 10023, 212-245-2727 

................................................................. Ao1961 
§ K & M Electronics, 221 Interstate Dr., Dock No. 3, W. Springfield, MA 01089, 

413-781-1350 .................................................... Ao1943 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Shennan Oaks, CA 

91403-3501,818-990-1192 ........................................ Aol945 
§t KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .................................................... Ao1949 
t KRL/Bantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 

603-668-3210 .................................................... Aol952 
Mepcol Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 ................................. Ao1957 
Mepco/Centralab, North American Philipa Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••••••••••• Ao1957 
§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n . .• Ao1962 

Mills Resistor Co., 3840 Catalina St, Los Alamitos, CA 90720, 213-598-2454 
................................................................. Ao1968 

Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
................................................................. Ao1970 

Nytronics Components Grp., Inc., 700 Orange St, Darlington, SC 29532, 
803-393-5421 .................................................... Ao1979 

§ Ohmite Manufacturing Co., 3601 W. Howard St., SkOkie, IL 60076, 312-675-2600 
.................................................. Aol980-1981,1983-1986 

Ohmtek Inc., Slernlce Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 
716-283-4025 .......................................... Ao202O,2022,2025 

t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356, 818-345-7811 
• ............. , • • • • .. .. .. • • • .. • • • • • • • • • • • • • • • .. • • • • • .. .. • ... Aol998-1999 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •• • •• Ao2OO1 
§ Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 

IA 52637, 319-394-9131 ........................................... Ao2OO3 
t Precision Resistor Co., Inc., 10601 75 St. N., Largo, FL 34647, 813-541-5nl 

, • • . • • • .. • • • . • • . • .. .. • • • . .. .. • .. .. • .. • • .. . • • .. .. • .. • ... Ao2OO4,2OO6-2007 
RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627~31 

.. • .. • • .. • • • .. • .. • • • • • • • • • • • .. • • • .. .. .. .. • • .. . • • . • • .. • .. .... Ao2012-2017 
t Resistors, Inc., 5226 W. 26th St, Chicago, IL 60650, 312-652-7555 •••••• Ao2019 
t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156, Niagsra 

Falls, NY 14302, 716-278-2000 • . .. • .. • • • . • .. • • .. .. .. • • • .. .. • .. • .. •. Ao2032 
t State of the ArI, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 

8t4-355-8004 .................................................... Ao2036 
§t Ultronix,lnc., Sfernice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 

303-242-0810 ............................................... Ao2027-2028 
t Vermont Precision Resistor, Codeco Corp. of Vermont, West Hili Road, P.O. Box 

1207, Stowe, VT 05672-1170,802-253-8567 ••••••••••••••••••••••••• Ao2038 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139,216-246-9300 ........ ...................................... Ao2042 
§t Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644-1300 .................................................... A02048 
§Allen CO., Inc, RQbert G, 7267 Coldwater Canyon, N. Hollywood, CA 91605 

........................................................ 818-76&-8300;800-423-3186 
Applied Research Labs., Fioons, 2491.1 Stanford Aye, Valencia, CA 91355 

· . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . 80&-295-0019 
§t Beckman Industrial Corp, Subsidiary 01 Emerson Electric Co., 4141 Palm Street 

Fullerton, CA 92635 .................................................. 714-447-2700 
Capco, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy, Pico Rivera, CA ~0660 
......................................................... 213-699-0918; 800-255-2666 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY Resistors, Negative Temperature Coefficient-4700 
Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 

................................ ,..... .................... 914-Y03-59oo 
§t Coming Glass Works, Coming Elctrns., Houghton Pk., Bldg. A-2, Corning, NY 14830 

................................... 607-974-8725 
§tCTS Corporation, 905 West Blvd North, Elkhart IN 46514 ............. 219-293-7511 
§t Dale Electronics, Inc., EI Paso Div., p.o. Box 26728, EI Paso, TX 79926 .... 

915-592-3253 
§ Dale Electronics, Inc., Specialty Div., P. O. Box 1179, Robbinsville, NC 28771 

.................................. 704-479-6451 
t Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vernon, NY 

10550 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-664-2333 
t EMCA, Sub. Rohm and Haas Advanced Matis. Co., 605 Center Ave., Mamaroneck, NY 

10543 . . ........... 914-698-6434 
§t Fenwal Electronicsl APD, Kidde, Inc_ 450 Fortune Blvd, MiHord, MA Ot 757 

.............. .................. . ........... 617-478-5255 
Ferro Corporation, Electronic Materials Div., 27 Castilion Dr., Santa Barbara, CA 

93117-3092 .. . .. 805-968-5000 
§tGamble, Charles T., Inds, 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
§t Guideline Instruments, 4403 Vineland Rd, Suite B-1 0, Orlando, FL 32811-7335 

305-423-8215 
tHycomp, Inc., 165 Cedar Hill St, Marlborough, MA 01752 ...... 617'485-6300 
§ INRESCO, Inc., 654 Ocean Road. Pt Pleasant NJ 08742 201-892-5881 

International Manulacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 
401-683-9700 

ISL Products Inl'l, Ltd, 235 P Robbins Lane, Syosset NY 11791-6093 .. 516-937-3475 
§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

305-771-7000 
§t KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ...... 201-887-8100 
Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 
Meissner Industries, 551 file. 10, Dover, NJ 07BOI ... 20 t -366-1700 

§t Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750 . . . . . . . . .. 219-356-4300 
Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 

Blvd., Riviera Beach, FL 33404 407-881-3200 
Mepco/Centralab, Inc., A North American Philips Co., 2566 Northwestern Ave., West 

Lafayette, IN 47906 ................. 317-463-2536 
t Mini-Systems. Inc., 20 David Rd., North Attleboro, MA 02761 ............ 617-695-0203 

NIC Components Corp., 6000 New Horizons Blvd., N. Amityville, NY 11701 
. . . . . . . . . . . . . . . . . . . . . . . 516-226-7500 

Philips Circuit Assemblies, A Subdivision of North American Philips Corp, 2566 
NorthWestern Avenue, West Lafayette, IN 47906 ......... ,......... . 317-463-2536 

§Piher International Corp., 903 Feehan~ille Dr., Mt Prospect IL 60056 ..... 312-390-6680; 
800-323-6693 

Ral/ron Electronics, 2315 NW. 107th Ave., Miami, FL 33172 .... ;...... 305-593-6033 
§t RCD Components, Inc., 520 E Industrial Pk. Dr., Manchester, NH 03103 

.. .. .. .. .. . .. .. .. .. .. .. .. . .. .. 603-669-0054 
RCL-Shallcross, Inc., U.s. Hwy. 70 East Smithfield, NC 27577 ... 919-934-5181 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718............ 714-855-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 .. 714-855-2131 

§t Sfemice, Inc., 461 North 22nd Street Grand Junction, CO 81502 303-242-0810 
Salitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 .. .. .. .. . .. .. .. .. .. .. .. .. ... 305-848-4311 
§tTechno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405 .................. 818-781-1642 

Tel Labs, Inc .• Sfernice, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 
.. . .. .. .. . .. . . . .. .. .. .. . . ........ " . .. . .. . . .. .. 603-625-8994 

§ Tepro of Florida, 2608 Enterprise Rd, Clearwater, FL 33575 813-796-1044 
t Thickfilm International, At I-Box 85-0, Indian Head, MD 20640 ... 301-375-7400 

Universal Vol/ronics, 27 Radio Circle Dr., Mt Kisco, NY 10549 .... 914-241-1300 
§t Vamistor Corp., 115 Industrial Pk., Sevierville, TN 37862 ............. 615-453-0001 

§ Ward Leonard Electric Co., Inc., 31 South St, Mt Vernon, NY 10550 914-664-1000 
Wilbrecht Electronics, 346 Chester St, St Paul, MN 55107 612-222-2791. 

§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 .... 813-371-4242 

ReSistors, Metal Glazed-4700 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N, Hollywood, CA 91605, 

818-765-8300;800-423-3186 .•.. , ..•....•.•..... ,.................. A.1868 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

.•• "................. .••.. ..••••.•.. •.•...•. ............. Ao 1939, B·1011 
§ Micro-Ohm Corp., 1088 HamiHon Rd., Duarte, CA 91010, 818-3575377 

..................................... , ..•..•.•.• , • . • . . . . • . .. A·1964-1965 
Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 

..• , ..•..•.•.....•..•.•.....•..•.•.• , •.•.••...•••••....••.•..••• A·1991 
Ohmtek Inc., Sternice Group Company, 2160 Liberty Dr., Niagara Falls, NY 14304, 

716-283-4025 ............................................. , _ •..• , A.2024 
RCL-Shallcross, 195 McGregor St., Manchester, NH 03102,603-627-3831 

•.• , •..•.•.. , ..•. , •.••• , ........... ,... .......................... A·2017 
Victoreen, Inc., A Sheller-Globe Corp. SubSidiary, 6000 Cochran Rd., Solon, OH 

44139,216-248-9300 ............................................. A.2040 
§Colber Corp., 26E Buffington St, Irvington, NJ 07111 ." ...... ".. 201-371-9500 
§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 

......... ,., .... , .. , ... ,', ....... " .... 213-699-0918; 800-255-2666 
§ Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd" Norfolk, NE 68701 

, .... , ...... "., .... " .................... 402-371-0080 
§ Dale Electronics, Inc., Specialty Div., P. O. Box 1179, Robbinsville, NC 28771 

......... , ....... , ............ " ............... ,.... 704-479-6451 
t EMCA, SUb. Rohm and Haas Advanced Matis, Co., 605 Center Ave., Mamaroneck, NY 

10543 ......................... " . " .. .. .. .. .. . .. .. .. . .. . .. .. .. .. . .... 914-698-8434 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

......................................... " .. "." .... , .. ,. 305-771-7000 
Mini-Systems, Inc., 20 David Rd, North Attleboro, MA 02761 ....... ,.... 617-695-0203 

§t RCD Components, Inc., 520 E Industrial Pk. Dr., Manchester, NH 03103 

§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ................... ".,. 
§ Shokai Far East Ltd, 280 North Central Aye., Hartsdale, NY 10530 , ... . 
t Thickfilm International, At I-Box 85-0, Indian Head, MD 20640 ........ . 

603-669-0054 
714-855-2131 
914-681-0700 
301-375-7400 

Resistors, Metal Oxide-4700 
§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 

818-765-8300;800-423-3186 ....................................... Ao1868 
§t Ametek/Rodan Div., 2905 Blue Star St., Anaheim, CA 92806, 714-630~81 

................................................................. B·1836 
§t Bradford Electronics, tnc., 550 High Street, Bradford, PA 16701, 814-362-5700 

.• , .............................................................. A·1872 
§ International Resistive Company, P.O. Box 1860, Boone, NC 28607,704-264-8861 

.••...• , ......................................................... A·1937 
§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .,.................................................. A.1948 
§ KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 

603-668-3210 .................................................... A.1953 
Maida Development Co., 20 Libby St., Hampton, VA 23663, 804-723-0785 

.• , .•.•....•.. ,.. .•.•.•...••.•..•.•.•.•.••.•.•.•..•.•..• ..•• A·1954-1955 
Mapco/Centralab, North American Phifips Corporation, Airport Road, P.O. Box 

760, Minerai Wells, TX 76067, 817-325-7871 •.•.•.•.••.••••.••••••.• A·1960 
RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 ............. ,...................................... A·2011 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139,216-248-9300 .................................. _..... A·2040-2045, 
Canadian Thermostats & Control Devices Ltd., 8415 Mountian Sights, Montreal, PQ, 

CANADA H4P288 .. .. .. .. .. . .. .. .. .. .. .. .. .... 514-739-3274 
§ Colber Corp., 26E Buffington St, Irvington, NJ 07111 ............. ,.... 201-371-9500 
§ Concept Industries, App-Rep, Inc" 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

. . . . .. 213-699-0918; 800-255-2666 
Corning Glass Works, Corning Elctrns., Houghton Pk., Bldg. A-2, Coming, NY 14830 

.............................................................. "....... 607-974-8725 
Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd, Norfolk, NE 68701 

................. 402-371-0080 
Dale ElectroniCs, Inc., Specialty Div., P. O. Box 1179, Robbinsville, NC 28771 

.. . .. . . .. .. . . .. . .. . .. . .. . .. .. .. .. .. .. . .. . .. .. .. .. ... 704-479-6451 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset NY 11791-6093 ., 516-937-3475 

§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 
...................... .................. 305-771-7000 

§ Uberty Inti. Corp" FIRSTOHM, 2539 237th St, Sutte F, Torrance, CA 90505 
............... ................ 213-539-6452 

§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Paccom, 3928 148th NE, Redmond, WA 98052 , ...... '," 206-883-9200;800-426-6254 
§ Piher International Corp" 903 Feehanvi1le Dr., Mt Prospect, IL 60056 ..... 312-390-6680; 

800-323-6693 
Roederstein Elctms" Inc., P,O. Box 5588, Statesville, NC 28677 .... ,.... 704-872-8101 

§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ., ................... ,.. 714-855-2131 
t Thickfilm International, At I-Box 85-0, Indian Head, MD 20640 .. "..... 301-375-7400 

ReSistors, Microwave-4700 
t AMITRON, American Micro-Tronix, Inc., 85 Flagship Drive, North Andover, MA 

01845,508-686-1882 ............................................. A·1763 
§ Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507,714-788-1700 

....................... ...•••. .............................. Ao 1878-1879 
t ElectrO-Films, Inc., 111 Gilbane St., Warwick Centrallndl. Pk., Warwick, RI02886, 

401-738-9150 ............................................... A·1932-1933 
Electro Impulse, Box 870, Red Bank, NJ 07701-0870, 201-741-0404 •.•.• 001241 

§ Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 
IA 52637, 319-394-9131 ........................................... A·2002 

§t RCD Components, Inc., 520 E. Industriat Pk. Dr., ManChester, NH 03103, 
603-669-0054 .................................................... A.2011 

t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156, Niagara 
Falls, NY 14302, 716-278-2000 ••••.• _ .. . • . • • • • . • . • • . • . .. . . • . • . • • • .• A.2032 

t Bird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2794 .... 216-248-1200 
§ Colber Corp" 26E Buffington St, Irvington, NJ 07111 .............. ,..... 201-371-9500 

Component General, Inc., 13620 Wright Cir, Tampa, FL 33626 .......... 813-855-6655 
Dale Electronics, Inc., Norfolk Diy., 2300 Riverside Blvd, Norfolk, NE 68701 

.. ,', ... ,', ... ,., ...... , ..... , .... " ....................... 402-371-0D80 
EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034.,.,. 609-429-7800 
Hughes Aircraft Co., Microelc!rns. Sys, Div., 2601 Campus Dr,lrvine, CA 92715 

....................................................... , .... "., ..... ,. 714-752-3800 
International Manufacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 

............ , ............ , ...................... , ...... '., ...... , ... ,.,. 401-683-9700 
§ KDI Electronics, Inc., Engelmann & Pyrolilm Divisions, 60 S. Jefferson Rd., Whippany, NJ 

07981 ........................... , ..... , ..... ,., ...... , .... , .. , ..... ,. 201-887-8100 
§ Uberty Inti. Corp., FIRSTOHM, 2539 237th Sl, Suite F, Torrance, CA 90505 

......... , ...... , .... " ....... ,., .... ,., ......................... 213-539-8452 
tMini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761 ., .... , ..... 617-695-0203 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

............. , .......................... , ....... , ....... , ...... , ... , ... 514-694-6666 
Sfemice, Inc" 461 North 22nd Street, Grand Junction, CO 81502 .. , ..... 303-242-0810 
Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 ............ , ....... , .... ,., ..... "." ..... ,." ...... ,., ... , .... 305-846-4311 
§tTechno, Inc., 7803 Lemona Ave, Van Nuys, CA 91405 .................. 818-781-1642 
tThickfilm International, At I-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 

§tU~ronix, Inc., Sfernice, Inc" P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 
Vamistor Corp" 1151nduslrial Pk., Sevierville, TN 37882 ........ ,....... 615-453-0001 

§t Vishay .Resistive Systems Group, 63 Uncoln Hwy, MalYern, PA 19355 ,. 215-644-1300 

ReSistors, Negative Temperature Coefficient-4700 
§t Amelek/Rodan Div., 2905 Blue Star St., Anaheim, CA 92806, 714-630~81 

.... , ............................................................ B·1836 
§ Caddock ElectroniCS, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 

......................................... , •• _ .......... A·1878-1879,1901 
§ Colber Corp., 26E Buffington St, Irvington, NJ 07111, 201-371-9500 .... A·1902 
t ElectrO-Films, Inc., 111 Gilbane St., Warwick Centrallndl. Pk., Warwick, RI02886, 

401-738-9150 ....... ,............................................ A·1932 
§t Fenwal Electronicsl APD, Kidde, Inc-, 450 Fortune Blvd., Milford, MA 01757, 

617-478-5255 .................................................... B·1846 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, NTC-4700 (Cont'd) 

Huntington EleCtric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750, 
219-356-0778 ........................ ;............................ Aol942 

§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
••••••••••••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••• A01937 

§ Keystone Cerbon, 1berm1stor Dlv., 1935 State Street, a Merys, PA 15857, 
814-781-1581 ••••••••••••••••••••••••••••••••••••••••••••••• B01647-1848 

Mepco/Centrelab,North America.n Philips CorpQration, Airport Roed, P.O. Box 
760, Minerel Wells, TX 76067, 817-325-7871 •••••••••••••••••••••••• Ao1960 

§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 
616-777·2602 ............................................... B01852-1853 

Mills Reslator Co., 3840 Cetelina a, Loa Alamitos, CA 90720, 213-588-2454 
................................................................. A01966 

§ Precillion Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 
IA 52637, 319-39409131 ............................................ Ao2003 

§ Quality 11Iermiator, 2147 Centurion PL, BoI88, ID 83709, 208-3n-3373 •. B01864 
RCL-Shallcross, 195 McGregor a, Mencheater, NH 03102, 603-627-3831 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A02013-201S 
Sensor Scielrtific, lric., 1275 Bloomfield Ave., Fairfield, NJ 07006, 

201-227-n90;800-524-1610 •.••••••.••••••••••••••••••••••••• Bo1868-1869 
t Standard Oil Engineered Materials Co., Cerborundum, P. O. Box 158, Niagara 

Falls, NY 14302, 716-278-2000 • .. .. .. • .. • .. • .. .. • .. .. .. .. .. ... A02032-2033 
t Vermont Precision Resistor, Codeoo Corp. of Vermont, West Hili Road, P.O. Box 

1207, Stowe, VT 05872-1170,802-253-8567 ......................... A02038 
t Beckman Industrial Corp., Subsidiary of Emerson Electric eo.. 4141 Palm Street, 

Fullerton, CA 92635 .................................................. 714-447-2700 
Betatherrn Corp.. 910 Turnpike Ad. (fila 9), Shrewsbury, MA 01545 ....• 617-942-0516 
canadian Thermostats & Control Devices Ltd., 9415 Mountian Sights, Montrea~ PO, 

CANADA H4P2B8 .................................................... 514-739-3274 
Component General, Inc, 13620 Wright Cir, Tampa, FL S3626 .......... 813-855-6655 

§ Concept Industries, App-Aep, Inc., 3641 San Gabriel Aiver Pkwy, Pico Aivera, CA 90660 
........................................................ 213-699-0918; 8OQ.255-2666 

Consolidated Aesistance Co. America, 222 Lake Ave., Yonkers, NY 10701 
.............• , ........................................................ 914-Y03-59OO 

Dale Electronics, Inc. EI Paso Div, P.O. Box 26728, EI Paso, TX 79926 ....•............ 
915-592-3253 

§ Dale Electronics, Inc., Norfolk Div, 2300 Aiverside Blvd., Noriolk, NE 88701 
· . . . . . . . . . . . . • . . • . . . . . . • . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 402-371-0080 

Electronic Precision Components Corporation, 11 W. Sandford Blvd., Mt Vemon, NY 
10550 ............•............•................................•..... 914-664-2333 

Ferro Corporation, Electronic Materials Div, 27 Castillon Dr, Santa Barbara, CA 
93117-3092 .. . .. . . .. . .. .•.. ... ... . . ..... .. . .. . .•.. ... .. . .. . .. .. .. . . .. 805-968-5000 

§ Gamble, Charles T, Inds, 605 Perkins La.. Delanco, NJ 08075 .......... 609-461-1900 
Hitachi America. Ltd., 2210 01'001e Ave., San Jose, CA 95131 .......... 408-435-8300 

§ Hi-Tech Components, Mitsubishi Intemational Corp.. 520 Madison Ave., New York, NY 
10022 .. . .. . .. .. .. . .. . . . . .. . .. . .. . .. .. .. . .. .. . .. .. . .. ... . .. .. . .. .. .. .. 212-605-2607 

tHycomp,lnc, 165 Cedar Hill SL, Marlborough. MA 01752 ............... 617-485-6300 
Intemational Components Corp., 105 Maxess Ad., Melville, NY 11747 ... 516-293-1500 
Intemational Manufacturing Services. 50 Schoolhouse La, Portsmouth, AI 02871-2418 

....................................................................... 401-683-9700 
ISL Products Inn Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093.. 516-937-3475 

§ Jaro Components, Inc. 5549 Powerline Ad., Fl Lauderdale, FL 33309-2883 
· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-771-7000 

Julie Aesearch Labs., 211 West 61st SL, New Yolk, NY 10023 .......... 212-245-2727 
§t KDI Electronics Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Ad., Whippany, NJ 

07961 ................................................................ 201-887-8100 
Memcor-Truohm, Inc., 1320 Flaxmill Ad., Huntington, IN 46750 . . • . . . . . .. 219-356-4300 
Mepco/Centralab Corp Hdqrtr, North American PhilipS Corporation, 2001 W. Blue Heron 

Blvd., Aiviera Beach, FL 33404 ....................................... 407-881-3200 
t Piezo Electric Products, Inc. 212 Durham Ave., Metuchen, NJ 08840 .... 201-548-2800 

§tACD Components. Inc. 520 E.lndustrial Pk. Dr, Manchester, NH 03103 

RCL-Shallcross, Inc., U.s. Hwy. 70 East, Smithfield, NC 27577 .........•. 
§ Rohm Corp., 8 Whatney, Irvine, CA 92718 .............................. . 

§t SIsmica. Inc., 461 North 22nd Street, Grand Junction, CO 81502 ....... . 
Techno, Inc, 7803 Lemona Ave., Van Nuys, CA 91405 ..••.............• 

t Thickfilm Intemationa~ RL 1-Box 85-0, Indian Head, MD 20640 ........ . 
Universal Voltronics, 27 Aadio Circle Dr, Mt Kisco, NY 10549 ......... . 

§t Vamistor Corp.. 115 Industrial PI<., Sevierville, TN 37862 .••.•......•.... 
§ Victory Engineering Corp., Victory Ad., Springfield, NJ 07081 ........... . 

§t Vishay Aesistive Systems Group, 63 Uncoln Hwy, Malvern, PA 19355 .. 
§t Workman EICtm. Prods., Box 3828, Sarasota, FL33578 .......... : ..... . 

Resistors, Noninductive-4700 

603-669-0054 
919-934-5181 
714-855-2131 
303-242-D810 
818-781-1642 
301-375-7400 
914-241-1300 
615-453-0001 
201-379-5900 
215-644-1300 
813-371-4242 

§.Allen Bradley Co., Electronic Components DIY., ARockwelllntsmational Co., 
1414 Allen-Bradley Dr., EI Paso, TX 79936,915-582-4888;800-582-4888 
• • • • • • • • • • • • • • • • • • • • • • • • • •• •• • • • • • • • • • • . • • • • • • . • • • • • • • • • • • •• Ao1858-1858 

§t Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao1872 

§Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 
• • • • • • • • • • • • • • • • • • • • • • • • • .. ... Ao1878-1881, 1884, 1886-1887,1889-1890, 1901 

§Colber Corp., 28E Buffington a,lrvlngton, NJ 07111, 201-371-9500 •••• Aol903 
§t Dale Electronics, Inc., Columbus DIY., 2064 12th Ave., Columbus, NE 88601, 

402-564-3131 ........................................... A01925,1928-1931 
Elliott/Jordan, A Sub. of Vlshay Intertechnology, 63 Uncoln Highway, MalVern, 

PA 19355, 215-644-1300 ..................................... A01934-1935 
Huntington Electric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750, 

219-356-0778 .................................................... Aol942 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607,704-264-8861 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao1938 
§t KeMn Industrlas, Inc., 14724 Ventura BlVd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 ........................................ A.1945 
t KRL/Bantry Components, Inc., 160 Bouchard a, Manchester, NH03103, 

603-668-3210 .................................................... Ao1951 
Mepco/Centralllb, North American PhiUps Corporation, 4581 Colorado BlVd., Los 

Angeles, CA 90039, 818-240-4880 ••••••••••••••••••••.•••••••••••• A01957 
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Mepco/C8ntralab, North Arrierican Philips Corporation, Airport Road, P.O. Box 
760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••••••••••• A01957 

§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n 
• ••••• ; • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• Aol962-1963 

Mitis Resistor Co., 3840 CstaHna a, Loa Alamitos, CA 90720, 213-598-2454 
••••••••••••••••••••••• " ••••••••••••••••••••••••••.••••••••••••••• Ao1968 

Milwaukee Aesiator Corp., 700 W. Virginia a, Milwaukee, WI 53204, 414-271-9900 
•••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••.•••• Ao1970 

§t Nytronlcs Components Grp., Inc., 700 Orange a, Darlington, SC 29532, 
803-393-5421 .................................................... Ao1979 

§t Ohmite Manufacturing Co., 3601 W. Howard a, SkOkie, IL 60076, 312-675-2600 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • ... • . • • • • • • • • • • •• A01980,1984,1988-1989 

Ohmtek Inc., Slsmice Group Compsny, 2160 Uberty Dr., Niagara Falls, NY 14304, 
716-283-4025 .................................................... Ao2022 

t ,acific Resistor Co., 18300 Oxnard a, Tarzana, CA 91358, 818-345-7811 
....•..••••.....•••...•..•••..•.•••... '...................... Ao1998-1999 

§ Precision Aesistlve Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 
IA 52637, 319-394-9131 ........................................... Ao2002 

t Precision Resistor Co., Inc., 10601 75 a N., Largo, FL 34647, 813-541-5n1 
.. .. • • • . .. .. • • . • • • • .. • • • • • .. . • • • .. .. • • • .. • .. . • • • • .. .. • .. • ... A'2005-2006 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Menchester, NH 03103, 
603-669:.0054 ................................................ A02010-2011 

§ RCL-Shallcross, 195 McGregor a, Manchester, NH 03102, 603-627-3831 
· • . • . • • . • .. . . .. .. • .. .. • . .. .. • • • • .. .. • • • • • .. • • • .. • .. • .. .. • ... A02012-2017 

t ReSistors, Inc., 5226 W. 26th a, Chicago, IL 60650,312-652-7555 •••••• A02019 
t Standard Oil Engineerad Msterials Co., Cerborundum, P. O. Box 158, Niagara 

Falls, NY 14302, 716-278-2000 . • . • • • .. • • • • • .. • • • • • • .. • .. .. • ... A02032-2033 
t Vermont Precision ResiStor, Codeco Corp. of Vermont, West Hill Roed, P.O. Box 

1207, Stowe, VT 05672-1170,802-253-8567 •••••••••••••••••••• A02038-2039 
Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 

44139,216-248-8300 ............................................. A02043 
§Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605 

· . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . .. . . .. . . . . .. . .. . . . . .. . ... 818-765-6300;80D-423-3186 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ........ , ....................................... 408-629-1100 
§ Beckman Industrial Corp, Subsidiary of Emerson Electric eo.. 4141 Palm Street, 

Fullerton, CA 92635 .................................................. 714-447-2700 
Capco. Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 

§ Concept Industries, App-Aep, Inc., 3641 San Gabriel River Pkwy, Pico Aivera, CA 90660 
.. . .. . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . .. . .. . . .. .. . .. .... 213-699-0918; 8OQ.255-2666 

Consolidated Aesistance Co. America, 222 Lake Ave, Yonkers, NY 10701 
....................................................................... 914-Y03-59OO 

Coming Glass Works, Coming Elctms., Houghton PI<., Bldg. A-2,Coming, NY 14830 
....................................................................... 607-974-6725 

§ Dale Electronics, Inc., Norfolk Div., 2300 Aiverside Blvd, Norfolk, NE 68701 
.. . . . . .. . . . . . . . . .. . . . . . . . . . . . . .. . .. .. . . . . .. . . . . .. . . . . . . . .. .. . . . . . . . . . .. 402-371-D080 

t Electronic Precision Components CorporatiOn, 11 W. Sandford Blvd., Mt Vemon, NY 
10550 . . . . . . . . . .. . .. . . . . .. . . . . . . . . .. . . . . .. . . . . .. . . . . . . . .. .. . .. .. . . . . .. 914-664-2333 

Electro Scientific Inds.. 13900 N.W. Science Pk. Dr, Portland, OA 97229 
....................................................................... 503-641-4141 

§t Gamble, Charles T, Inds., 605 Perkins La.. Delanco. NJ 08075 .......... 609-461-1900 
§INAESCO, Inc, 654 Ocean Aoad, Pt Ple~ NJ 08742 ............... 201-892-5881 

International Manufacturing Services, 50 Schoolhouse La, Portsmouth, AI 02871-2418 
.. . . .. . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .. . .. . .. . . . .. . . . .. . .. .. . . .. . .. . .. .. . 401-683-9700 

§ Jaro Components, Inc, 5549 Powerline Ad., FlLauderdale, FL 33309-2883 
· . . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. . . . .. . . . . .. . .. . . . .. ... .. . .. .. .. .. .. . . . . 305-771-7000 

Julie Aesearch Labs. 211 West 61st st. New York, NY 10023 .......... 212-245-2727 
K & M Electronics 221 Interstate Dr, Dock No.3, W. Springfield, MA 01089 

....................................................................... 413-781-1350 
Lectrohm Div. of Capco, Inc, Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 
Meissner Industries, 551 Rle. 10, Dover, NJ 07801 ...................•.. 201-366-1700 

§t Memcor-Truohm, Inc, 1320 Flaxmill Ad., Huntington, IN 46750 .. . . . . . • .. 219-356-4300 
Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 

Blvd, Riviera Beach, FL 33404 ....................................... 407-881-3200 
Mepco/Centralab, Inc., A North American Philips eo.. 2566 Northwestern Ave., West 

Lafayette, IN 47906 .................................................. 317-463-2536 
Mini-8ystems, Inc., 20 David Ad., North Attleboro, MA 02761 ............ 617-695-0203 
NIC Components Corp, 6000 New Horizons Blvd., N. Amityville, NY 11701 

. ...................................................................... 516-226-7500 
Philips Circuit Assemblies, A Subdivision of North American Philips Corp.. 2566 

Northwestern Avenue, West Lafayette, IN 47906 • . .. . .. . .•.. .. . .. . . . .. 317-463-2536 
§ ACL-Shallcross, Inc., U.s. Hwy. 70 East, Smnhfieid, NC 27577 ........... 919-934-5181 

Sarnarius Precision Instruments, Inc, 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-735-7405 

§tSlemice, Inc., 461 North 22nd Street Grand Junction, CO 81502 ..•..... 303-242-0810 
§Shokai Far East, Ltd, 280 North Central Ave, Hartsdale, NY 10530 " ... 914-681-0700 

§tTechno, Inc., 7803 Lemona Ave., Van Nuys, CA 91405 .................. 818-781-1642 
t Tel Labs, Inc, Slemica. Inc., 154 Harvey Ad., PO Box 375, Londonderry, NH 03053 

· .. . . .. . . . . . . . .. . .. . . .. . . . .. . . . . . . . . . . . . . . .. . .. . . . . . . .. . .. .. . .. . .. . .... 603-625-8994 
§tTepro of Florida, 2608 Enterprise Ad., Clearwater, FL 33575 ............ 813-796-1044 

tThickfilm Intemational, RL 1-Box 85-0, Indian Head, MD 20640 ......... 301-375-7400 
§t UKroni", Inc, Slemica, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-D810 

Universal VoKronics, 27 Aadio Circle Dr, Mt Kisco, NY 10549 .......... 914-241-1300 
t Vishay Aesistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 .. 215-644-1300 
§ Ward Leonard Electric Co, Inc., 31 South st. Mt Vemon, NY 10550 .... 914-664-1000 

§tWorkman Elctm Prods., Box 3828, Sarasota, FL33578 .................. 813-371-4242 

Resistors, Oil Filled-4700 
t Julie Research Labs., 211 West 61st a, New York, NY 10023, 212-245-2727 

................................................................. A01961 
t KRL/Bantry Components, Inc., 160 Bouchard a, Menchester, NH 03103, 

603-668-3210 .................................................... Ao1951 
Mills Resistor Co., 3840 Cstalina a, Los Alamitos, CA 90720,213-598-2454 

< ................................................................. A'1988 
tAtlas Engineering Corp, 10 Cheney 51., Dorchester, MA 02121 .......... 617-445-.7100 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Consolidated Resistance Co. America. 222 Lake Ave, Yonkers, NY 10701 

· ............................................................... '. . . . . . 914-Y03-5900 
tElectro Impulse, Box 870, Red Bank, NJ 07701-0870 ............. ..... 201-741-0404 

Electronic Precision CompOnents Corporation, 11 W. Sandford Blvd, Mt Vemon, NY 
10550 ................................................................. 914-664-2333 

Kelvin Industries, Inc., 14724 Ventura Blvd, No. 1003, Sherman Oaks, CA 91403-3501 
.......................................................... 818-990-1192 

Meissner Industries, 551 Rle. 10, Dover, NJ 07801 ............... . 
§t RCD Components, Inc, 520 E Industrial Pk. Dr, Manchester, NH 03103 

Slemice, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 ..... . 
Ullronix, Inc, Slemice, Inc, P.O. Box 1090, Grand Junction, CO 81502 

§ Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvem, PA 19355 . 

ReSistors, Plug-in-4700 

201-366-1700 

603-669-0054 
303-242-0810 
303-242-0810 
215-644-1300 

caddock ElectroniCS, Inc., 1717 Chicago Ave., ~iverside, CA 92507,714-788-1700 
• . . • . • . . • . • . • . • • •. . • A-1878-1879,1883,1888-1889,1891 -1892, 1898-1899, 1901 

CTS Corp., Electromechanical Div., (Formerly Elkhart Dlv.), 1142 W. Beardsley 
Ave., Elkhart,lN 46514, 219-295-3575 •••••..•.•.•.••.• , ••.•.•.• ,... A-I904 

t KRL/Bentry Components, Inc., 160 Bouchard 51., Manchester, NH 03103, 
603-668-3210 .................................................... A-1951 

Mills Resistor Co., 3840 Catalina 51., Los Alamitos, CA 90720, 213-598-2454 
................................................ , ................ A-1968 

Ohmtek Inc., Slernlce Group Compeny, 2160 Uberty Dr., Niagara Fall., NY 14304, 
716-283-4025 .................................................... A-2023 

§ Pomona Electronics, 1500 E. 9th 51., P.O. Box 2767, Pomona, CA 91766, 
714-623-3463 ............................................... C-1489,1708 

§t RCD Components, Inc., 520 E. Industrial Pit. Dr., Manchester, NH 03103, 
603-669-<1054 ............................................... A-2010-201 I 

RCL-Shallcross, 195 McGregor 51., Manchester, NH 03102, 603-627-3831 
· . • . • • . . • . . . • • .. . • . . . • . . • . • . .. . • . • . • . . • . • . • . . .. • . • . .. • • . .. •• A-2015-2017 

§ Colber Corp, 26E Buffington SI, Irvington, NJ 07111 ..... 201-371-9500 
Consolidated Resistance Co. America, 222 Lake Ave, Yonkers, NY 10701 

..................................................................... 914-Y03-5900 
§CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 21~293-7511 

§ Dale Electronics, Inc., Columbus Div., 2064 12th Ave. Columbus, NE 68601 
.. .. .. . .. . .. .. . 402-564-3131 

§ Dale Electronics, Inc., Norfolk Div. 2300 Riverside Blvd, Norfolk, NE 68701 
.. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ... ... 402-371-0080 

Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vemon, NY 
10550 .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. . ... 914-664-2333 

t E-Tron Corporation, 30 Ethel Rd, Edison, NJ 08817 ................ 201-287-9039 
Gamble, Charles T., Inds., 605 Perkins La., Delanco, NJ 08075 .......... 60~461-1900 

International Resistive Company, P.O. Box 1860, Boone. NC 28607 ..... 704-264-8861 
Julie Research Labs., 211 West 61st SI, New York, NY 10023 .......... 212-245-2727 
K & M Electronics, 221 Interstate Dr. Dock No.3, W. Springlield, MA 01089 

............................................ 413-781-1350 
KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd. Whippany, NJ 

07981 ................................................................ 201-887-8100 
Tel Labs, Inc., Slemice, Inc, 154 Harvey Rd, PO Box 375, londonderry. NH 03053 

· . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 603-625-8994 
Universal Vollronics, 27 Radio Circle Dr., Mt Kisco, NY 10549 ....... '" 914-241-1300 
Vishay Resistive Systems Group, 63 Lincoln Hwy., Malvern, PA 19355 .. 215-644-1300 

Resistors, Positive Temperature Coefficient-4700 
Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
................................................................. A-1861 

§t Ametek/Rodan Div., 2905 Blue Star 51., Anaheim, CA 92806, 714-630-0081 
................................................................. B-1836 

§ Caddock Electronics, Inc., 1717 Chicsgo Ave., Riverside, CA 92507,714-788-1700 
.................................................. A-1878-1879,1900-1901 

§Colber Corp., 26E Bullington St, Irvington, NJ 07111,201-371-9500 .•.• A-I902 
§ Dale Electronics, Inc., Columbus DiY., 2064 12th Ave., Columbus, NE 68601, 

402-564-3131 ............................................... A-1928-1931 
§t Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 ........... ,................................... B-1840-1841 
t Electro-Films, Inc., III Gilbene 51., Warwick Cenlrallndl. Pit., Warwick, R102886, 

401-738-9150 .................................................... A-1932 
§t Fenwal Electronicsl APD, Kidde, Inc., 450 Fortune Blvd., Milford, MA 01757, 

617-47S-5255 .................................................... B-1846 
Huntington Electric Inc., P.O. Box 366, Dept. EEM 87, Huntington, IN 46750, 

219-35lH1nS .................................................... A-1942 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A-1937 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 ........................................ A-1945 
§ Keystone Carbon, Thermistor Div., 1935 State Street, St Marys, PA 15857, 

814-781-1591 ............................................... B-1848-1849 
KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .................................................... A-1950 
t KRl/Bantry Components, Inc., 160 Bouchard 51., Manchester, NH 03103, 

603-668-3210 .................................................... A-1952 
§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n 

· • • .. • • .. .. • .. • .. .. • • • . . • . • . • • .. . • . • . • . • • .. .. • • • . • . .. • • •• A-1964, B-1850 
§ Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI 49443, 

616-777-2602 .......................................... 1101852-1853,1858 
Mills Resistor Co., 3840 Catalina 51., Los Alamitos, CA 90120, 213-598-2454 

................................................................. A-l968 
§ Murata Erie North America, Inc., 221/0 lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A-1977 
Ohmtek Inc., Slernice Group Compeny, 2160 Liberty Dr., Niagara Falls, NY 14304, 

716-283-4025 ...................................... ~............. A'2023 
§ Precision Resistive Products, Inc., P.O. Box 189, Highway 61 South, Mediapolis, 

IA 52637, 319-394-9131 ........................................... A-2003 

Resistors, Power-4700 
t Precision Resistor Co., Inc., 1060175 St N.~ largo, FL 34647, 813-541-5771 

................................................................. A-2005 
§t Quality Thermistor, 2147 Centurion PI., Boise, 1083709, 208-3n-3373 .. B-1884 
§ RCL-Shallcross, 195 McGregor 51., Manchester, NH 03102, 603-627-3831 

• • • • • • . • . • • .. . • • • .. • • • . • • .. . • • .. .. • • . • . • . • • • • . .. .. . • . .. • • • •. A-2013-2017 
Sensor Scientific, Inc., 1275 Bloomfield Ave., Fairfield, NJ 07006, 

201-227-7790;800-524-1610 .................................. B-1868-1869 
t Vermont Precision Resistor, Codeco Corp. of Vennont, West Hili Road, P.O. Box 

1207, Sto_, VT 05672-1170,802-253-8567 •.•.•••.••.•.•••••.•.•.•• A-2039 
t Beckman Industrial Corp. Subsidiary 01 Emerson Electric Co. 4141 Palm Slree\ 

Fullerton, CA 92635 .................................................. 714-447-2700 
Cera-Mite Corp., 1327 Sixth Ave., Grafton, WI 53024 .................... 414-377-3500 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel Ri_ Pkwy. Pica Rivera, CA 90660 
.. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. . .. . .... .. .... ... 213-6~0918; BOo-255-2666 

Consolidated Resistance Co. America. 222 Lake Ave. Yonkers, NY 10701 
....................................................................... 914-Y03-59OO 

§ Dale Electronics, Inc, Norfolk Div. 2300 Riverside Blvd, Norfolk, NE 68701 
.. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .... ........... 402-371-0080 

Electro Comp., Inc., 2415 Main SI, Stratford, CT 06497 .................. 203-375-5811 
§ Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vernon, NY 

10550 . .. .. .. . .. .. .. .. .. .. .. .... .............................. 914-664-2333 
Ferro Corporation, Electronic Materials Div, 27 Castilion Dr, Santa Barbara, CA 

93117-3092 ........................................................ 805-968-5000 
§Gamble, Charles T., Inds., 605 Perkins La., Delanco, NJ 08075 .......... 609-461-1900 

Hitachi America, Ltd, 2210 OToole Ave. San Jose, CA 95131 .......... 408-435-8300 
§ INRESCO, Inc., 654 Ocean Road, Pt Pleasan~ NJ 08742 ............... 201-892-5881 

International Manulacturing Services, 50 Schoolhouse La, Portsmouth, RI 02871-2418 
............... .......................... 401-683-9700 

t International Sensor Systems, Inc. Aurora Industrial PI<., Box 345, Aurora, NE 68818 
.. .. .. .. .. .. .. . 402-694-6111 

§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale. FL 333~2BB3 
.. .. .. .. ... .... ................... ................. 305-771-7000 

Julie Research Labs., 211 West 61st SI, New York, NY 10023......... 212-245-2727 
§Jurno Process Control, Inc, 410 Garibaldi Ave. Lodi, NJ 07644 201-77~7744 

K & M Electronics, 221 Interstate Dr. Dock No.3. W. Springlield, MA 01089 
......................................... 413-781-1350 

§t KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 
07981 .. .................................... 201-887-8100 

Meissner Industries, 551 Rle. 10. Dover, NJ 07801 ..................... 201-366-1700 
§t Memcor-Truohm, Inc., 1320 Flaxmill Rd, Huntington, IN 46750 .......... 219-356-4300 

Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beach, FL 33404 .................................... .. 407,881-3200 

Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 760, 
Mineral Wells, TX 76067 ............ ........................ .. 817-325-7871 

Microplex, Inc., 1977 State College Blvd, Anaheim, CA 92806 ............ 714-97~B833; 
. 714-634-1535 

§ Murata Manulacturing Co. Ltd., 2&-1 0-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

Raychem Corp. Elctrns. Grp, 300 Constitution Dr, Menlo Park, CA 94025 
.. .. .. ..... .... ............... .. .. .. .. .. .. .. ... 415-361-3860 

§t RCD Components, Inc., 520 E Industrial PI<. Dr. Manchester, NH 03103 
.. . .. . . . .. .. .. . .. . .. . . . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 603-66~0054 

§RCL-Shallcross, Inc., U.S. Hwy. 70 Eas~ Smithfield, NC 27577 ........... 91~934-5181 

§Rohm Corp., 8 Whatney, Irvine, CA 92718 ... :....................... 714-855-2131 
Slernice, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 ... 303-242-0810 
Sylvania GTE Control Devices, Rle. 35, Standish, ME 04064 . 207-642-4535 

§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, 1-Ghorne, 
Chuo-ku" Tokyo, JAPAN 103 ................................... (03) 279-5111 

Tel Labs, Inc., Siernice, Inc. 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 603-625-8994 

Uijronix, Inc., Slernice, Inc, P.O. Box 1090, Grand Junction, CO 81502 303-242-0810 
Universal VOijronics, 27 Radio Circle Dr., Mt Kisco, NY 10549 .......... 914-241-1300 

§t Vamistor Corp., 115 Industrial PI<., Sevierville, TN 37862 ... i. • • • . • •• ..•• 615-453-0001 
§tVishay Resistive Systems Group, 63 Lincoln Hwy. Malvem, PA 19355 .. 215-644-1300 
§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ............... :. 813-371-4242 

ReSistors,. Power-4700 
Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
................................................................. A-1858 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186..................... ..•..•.•.•.. .•.•..• A-1868 

§t Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
................................................................. A-1874 

§ Caddock Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92507, 714-788-1700 
................................... A-1878-1879,1881,1884-1887,1889,1900 

§Colber Corp., 26E Buffington 51.,lrvlngton, NJ 07111, 201-371-9500 .... A-I903 
§t Dale Electronics, Inc., Columbus Div., 2064 ~2th Ave., Columbus, NE 68601, 

402-584-3131 ............................................... A-1925-1931 
§ Dale ElectroniCS, Inc., Norfolk Oiv., 2300 Riverside Blvd., Norfolk, NE 68701, 

402-371-0080 ............................................... A-1923-1924 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington, IN 46750, 

219-356-On8 .................................................... Ao1942 
International Manufacturing Services, 50 Schoolhouse la., Portsmouth, RI 

02871-2418,401-683-9700 ........................................ A-1936 
§t International Resistive Compeny, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

• . • . • • • • . .. • • • • . .. • • • • . • .. • • • .. .. .. • • • • . • • • .. • . .. • • . .. .. • • .• A'1937-1940 
Julie Research labs., 211 West 61st St, New York, NY 10023, 212-245-2727 

................................................................. A-1961 
K & M ElectroniCS, 221 Interstate Dr., Dock No.3, W. Springfield, MA 01089, 

413-781-1350 .................................................... A'1943 
§ Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 ................................... A-1944-1945 
§ KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 ..... . .. . . • .. . • .. • . .. . • .. . • . • • • • • • . .. • • • • .. .. .. .. . •• A-1948 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, Power-4700 (Cont'd) 

§t KRL/Bantry Components, Inc" 160 Bouchard St., Manchester, NH 03103, 
603-668-3210 ........................................... c... A·1951,1953 

§t Memcor-Truohm, Inc., 1320, Flaxmill Rd., Huntington, IN 46750, 219-356-4300 
...•..•.•..••.••.••.•.••..••.••.••.•••.••••.•.••..••.•••••••.•••• Ao1956 

§t Micro-Ohm Corp., 1088 HamlHon Rd., Duarte, CA 91010, 818-3575377 
............................................................ A·1962-1965 

§ Mills Resistor Co., 3840 catalina St., Los Alamitos, CA 90720, 213-598-2454 
• ; ......... " • .. • . • .. • . .. .. • . . .. .. • • .. .. • .. • .. .. • • .. • . • .. .. • • • • ... A·1968 

t Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 
• • .. • • • • • . • • • • . .. • • • • • • • .. .. .. • • • • • • • .. • .. .. • .. • • • • . .. .. .... A·1970-1974 

t Mini-Systems, Inc., 20 David Rd., North Attleboro, MA 02761, 617-695-0203 
................................................................. A·1975 

§t Nytronics Components Grp., Inc., 700 Or"nge St., Darlington, SC 29532, 
803-393-5421 .................................................... A.1979 

§t Ohmite Manufacturing Co., 3601 W. Howard St., SkOkie, IL 60076, 312-675-2600 
.•••••.••..••••..•..•••..••..••.••..•..•.•••• Ao1980-1987,1990,1992,1994 

t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356, 818-345-7811 
• • • . • . . . • • . • • . . • . • • • . • . .. • • . • . • • • .. • .. • • . .. . • • • • • • . • • • . • • • •. Ao1998-1999 

t Precision Resistor Co., Inc., 10601 75 St. N., Largo, FL 34647, 813-541-5771 
• • . .. • • • • • • • . • • • . • . • • • • • . • • . • • • . • • • .. .. • • • . . • • • . • .. • • • . • . • •• Ao2004,2007 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-0054 ............................................... A.2010-2011 

RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603'627-3831 
............................................................ A·2012-2017 

t ReSistors, Inc., 5226 W. 26th St., Chicago, IL 60650, 312-652-7555 ••.••• A.2019 
t Standard Oil Engineered Materials Co., Carborundum, P. O. Box 156, Niagara 

Falls, NY 14302, 716-278-2000 • . • . • • • • • • • • • • • • • • • • • • • • • • • • • • •• A~2032-2033, 

tTel Labs, Inc., Sternice, Inc., 154 Harvey Rd., PO Box 375, Londond!lrry, NH 
03053, 603-625-8994 •••••••.••••••••••••.••••.•••••••••••••••••.• Ao203O 

§t UHronix, Inc., Sternice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 
303-242-0810 .................................................... A.2029 

Vermont Precision Resistor, Codeco Corp. of Vermont, West Hili Rosd, P.O. Box 
1207, Stowe, VT 05672-1170, 802-253-8567 .•.••.•.•.••.••••••.•.•.• Ao2039 

Victoreen, Inc., A Shelter-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ................................... Ao2041,2044-2045 

§ Vishay Resistive Systems Group, 63 Lincoln Hwy., Malvern, PA 19355, 
215-644-1300 .................................................... Ao2051 

Alden Products Co, P,O. Box 860, 117 N. Main St, Brockton, MA 02403 
· ... .. . . . . . .. . . . . . . ... . . . . . . . .. . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 617-583-0160 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, Sen 
Jose,CA95119-1371 ................................................ 408-629-1100 

tBird Electronic Corp., 30303 Aurora Rd, Cleveland, OH 44139-2794 .... 216-248-1200 
Capeo, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 
Carbone-Ferraz,lnc., 14 Eastmans Rd, Parsippany, NJ 07054 ........... 201-428-8400; 

800-526-9067 
§ Clarostat Mfg. Co., Inc., Hawker Siddeley, PLC., 3 Washington St, Dover, NH 03820 

....................................................................... 603-742-1120 
Component General, Inc., 13620 Wright Cir., Tampa, FL 33626 .......... 813-855-6655 

§ Concept Industries, App-Rep, Inc., 3841 San Gabriel River Pkwy., Pica Rivera, CA 90660 
· . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . .. 213-699-0918; 8QO-255-2666 

Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-Y03-59OO 

§ Corning Glass Works, Corning Elctrns., Houghton PI<, Bldg A-2, Corning, NY 14830 
......................................................................... 607-974-8725 

Dale Electronics, Inc., EI Paso Div., P.O. Box 26728, EI Paso, TX 79926 ................ . 
915-592-3253 

§ Dale Electronics, Inc., SpeciaHy Div., P. O. Box 1179, Robbinsville, NC 28771 
.. . .. . . . . . . . . . . . . . . . .. . .. . . . . ... .. ... . . . . . . . . . . . . . . . . ... .. . . . . . . . .. .. .. 704-479-8451 

Electro Comp., Inc., 2415 Main St, Stratford, CT 06497 .. . . . . . . . . . . . . . . .. 203-375-5811 
§t Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vemon, NY 

10550 ................................................................ 914-664-2333 
EMC Technology Inc, 1971 Old Cuthbert Rd., Cherry Hill, NJ 08034 ..... 609-429-7800 

tGamble, Charles T, Inds., 605 Perkins La, Delanco, NJ 08075 ." ... 609-461-1900 
§INRESCO, Inc., 654 Ocean Road, Pl Pleasant NJ 08742 ............... 201-892-5981 

ISL Products Inl'l, Ltd, 235P Robbins Lane, Syosset NY 11791-6093.. 516-937-3475 
§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
§ KDI Electronics, Inc., Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ................................................................ 201-687-8100 
Lectrohm Div. 01 Gapeo, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480. 

§ Liberty IntI. Corp., FIRSTOHM, 2539 237th 51, Suite F, Torrance, CA 90505 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-539-6452 

Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 
....................................................................... 619-279-5100 

Meissner Industries, 551 Rte. 10, Dover, NJ 07BOI ...................... 201-366-1700 
Noble U.SA,lnc, 5450 Meadowbrook Cl Rolling Meadows,lL 60008 .. 312-364-6038 

§NTE Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 
Ohmtek Inc, Sfernice Group Company, 2160 Liberty Or, Niagara Falls. NY 14304 

.... " ................................. ,... . .. .. . .. . .. .. .. . . . . . .. .. . . . . .. 71.6-283-4026 
§tRCL-Shallcross, Inc, U.s. Hwy. 70 East Srni1hIield, NC 27577 ........... 919-934-5181 

Sarnarius Precision Instruments, I~ 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 
.•..................................................................... 203-735-7405 

§t Siernice, Inc., 461 North 22nd Street Grand Junction, CO 81502 ........ 303-242-0810 
§Shokai Far East, Lid, 280 North Central Ave., Hartsdale, NY 10530 .. ,.. 914-681-0700 

Solitron/Microwave, Solitron Devil(8S, Inc., 1177 Blue Heron Blvd, Solitron PI<, Riviera 
Bch, FL 33404 ..................•.................................... 305-848-4311 

Stackpole, Garbon Div, 201 Stackpole 51, St Marys, PA 15857 ......... 814-781-1234 
Standard Condenser Corp, 1065 W. Addison Sl, Chicago, IL 60613..... 312-327-5440 

§tTepro of Florida, 2608 Enterprise Ad, Clearwater, FL 33575 ...... ".... 813-796-1044 
tThicklilm International, All-Box 85-0, Indian Head, MD 20640 ...... ". 301-375-7400 

Universal VoHronics, 27 Radio Circle Dr, Ml Kisco, NY 10549 ........ ,. 914-241-1300 
Varnistor Corp., 115 Industrial PI<, Sevierville, TN 37862 ........•...•... 615-453-0001 

§tWard Leonard Electric Co. Inc., 31 South Sl, Ml Vemon, NY 10550 .... 914-664-1000 
§t Wor1<man Elclrn Prods., Box 3828, Sarasota, FL 33578 ................ , 813-371-4242 

Resistors, Precision-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso; TX 79936, 915-592-4888;800-592-4888 
• ............................. , . .. .. .. • • • . . •• A.1854, 1859-1860,1864, 1866 

§ Allan Co., Inc., Robert G., 7267 Coldwater Cenyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 •••••••••.• , ••••••••••••••••••••••••••• A·1868 

Angstrohm PreCision, Inc., A Sub of Vishay Intertechnology, 63 Uncoln Highway, 
Malvern, PA 19355, 215-644-1300 •• • • • • • • • • • • • • • • • • • • • • • • . • • •• A·1852-1853 

§t Bradford ElectroniCS, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 
............................................................ A·1872,1874 

§ Caddock ElectroniCS, Inc., 1717 Chicsgo Ave., Riverside, CA 92507,714-788-1700 
.............................. , ......... Ao1878-1886,1888-1893,1898-1900 

§Colber Corp., 26E Buffington St.,lrvington, NJ 07111, 201-371-9500 •••• A·1902 
§t Dale ElectroniCS, Inc., Columbus Div., 2064 12th Ave., Columbus, NE ,68601, 

402-564-3131 .......................................... Ao1925,1928-1931 
§t ,Dale ElectroniCS, Inc., Norfolk Div., 2300 Riverside Blvd., Norfolk, NE 68701, 

402-371-0080 .................................................... A·1921 
t Electro-Films, Inc., 111 Gilbane St., Warwick ,Centrallndl. Pk., Warwick, RI 02886, 

401-738-9150 .................................................... A·1933 
Elliott/ Jordan, A Sub. of Vishay Intertechnology, 63 Lincoln Highway, Malvern, 

PA 19355, 215-644-1300 ..................................... Ao1934-1935 
§ General Resistance, A Prime Technology Compsny, Twin Lakes Rd., P.O. Box 

185, N. Branford, CT 06471,203-481-5721 .......................... Ao1941 
lET Labs, Inc., 534 Msin St., Westbury, NY 11590, 516~-5959 

.............................. ,................... 001268-1269,1271-1272 
Internationsl Manufacturing Services, 50 Schoolhouse La., Portsmouth, RI 

02871-2418,401-683-9700 ........................................ Ao1936 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

........ , ........................................................ Ao1940 
Julie Research Labs., 211 West 61st St., New York, NY 10023, 212-245-2727 

............................................................ : .... Ao1961 
K & M Electronics, 221 Interstate Dr., Dock No.3, W. Springfield, MA 01089, 

413-781-1350 .................................................... A·1943 
§t Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 ................................... A·1944-1945 
§t KOA Speer ElectroniCS, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 ............................................... Ao1946,1948 
§t KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 

603-668-3210 .................................................... Ao1951 
Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 ................................. A·1957 
Mepco/Central8b, North American Philips Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 •.••••.••••••••••••••••• A·1957 
§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 

.................................... c ......... ,· ........... ,. Ao1962-1965 
§ Mills Resistor Co., 3840 Catalina St., Los Alamitos, CA 90720, 213-598-2454 

................................................................. A·1968 
t Mini-Systems, Inc., 20 DaVid Rd., North Attleboro, MA 02761, 617-695-0203 

.••.••••••.••••.•.••••••••••.••••••••••••••••••••••••••••••••.••• A·1975 
Nytronics Components Grp., Inc., 700 Orange St., DarUnglon, SC 29532, 

803-393-5421 .................................................... A·1979 
§t Ohmile Manufacturing Co., 3601 W. Howard St., SkOkie, IL 60076,312-675-2600 

........................ , ........................................ A·1983 
t Ohmtek Inc., Slernice Group Company, 2160 Liberty Dr., Niagara Falls, NY 14304, 

716-283-4025 .................................................... Ao2022 
Ovenaire, Elactronic Technologies Inc., 706 Forrest St., Charlottesville, VA 22901, 

804-977-8050 ............................................... Ao1996-1997 
t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356, 818-345-7811 

· • . . • . • .. • . • • • • • • . • .. .. • • • .. . • • • • • • • • . .. • .. • • • • • • • • • • .. • • • •• A0 1998-1999 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 ••••• Ao2OO1 
§ Precision Resistive Products, Inc., P.O; Box 189, Highway 61 South, MediapoliS, 

IA 52637, 319-394-9131 ...................................... A·2OO2-2003 
t Precision Resistor Co., Inc., 10601 75 St. N., Largo, FL 34647, 813-541-5771 

· •.•.••.•.••..•.• ; • • • . • • • • . • . • .. • • .. • . • . • • • • . .. • • • • . • • • • • • .• Ao2OO4-2007 
§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 ................................... :........... A.2010-2011 
§t RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627-3831 

· .. • • • . • • • • • . • • • • .. • • • • • • • • • • • . • • • • • .. • .. • • • • • • • • • • • • • • . • • •• A·2013-2017 
ReSistors, Inc., 5226 W. 26th St., Chicago, IL 60650, 312-652-7555 •••.•• A.2019 

tTel Labs, Inc., Sternice, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 
03053, 603-625-8994 ............................................. A.203O 

Tettex Instruments, Inc., P.O. Box 281, Fairview Village, PA 19409-0281, 
215-539-6050 .................................................... 001326 

§t Ultronix, Inc., Slernice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 
303-242-0810 .................................................... Ao2028 

Vermont Precision ReSistor, Codeco Corp. of Vermont, West Hill Road, P.O. Box 
1207, Stowe, VT 05672-1170,802-253-8567 •••••••••••.•.••••••••••• A.2038 

Victoreen, Inc., A Sheller-Globe Corp. Subsidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ............................................. Ao204Q 

§t Vishay Resistive Syatems Group, 63 Uncoln Hwy., Malvern, PA .19355, 
215-644-1300 ..................................... Ao2047-2048,2050-2051 

§ Beckman Industrial Corp., Subsidiary 01 Emerson Electric Co, 4141 Palm Street 
Fullerton, CA 92635 ..........................•....................... 714-447-2700 

consolidated Resistance Co. America, 222 Lake Ave, Yonkers, NY 10701 
............•...............•............ , ........................•.... 914-Y03-5900 

§t Corning Glass Works, Coming Elctrns., Houghton PI<, Bldg. A-2, Corning, NY 14830 
.........•............................................................. 607-974-8725 

§t Dale Electronics. Inc., EI Paso Div, P.O. Box 26728, EI Paso, TX 79926 .............. ,' .. 
915-592-3253 

Dale Electronics, Inc., SpeciaHy Div., P. O. Box 1179. Robbinsville, NC 28771 
· . . . . . .. . . . .•. .• . . .. . . . . . . . .. . .. . . .. . .. . . ... .. . .. . .. . .. .. . . .•. . . . . . .. .. 704-479-8451 

Electro Comp., Inc., 2415 Main St, Stratford, CT'06497 .................. 203-375-5811 
t Electronic Precision Components Corporation, 11 W. Sandford Blvd, Ml Vernon, NY 

10550 .......................................... , .. . .. . .. . .. . .. .. . . . .. 914-664-2333 
Engelhard Corp, Menlo PI<, CN40, Edison, NJ 08818 ..... 201-632-6000;800-932-0444 

,(inNJ) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

t Environmental Comrn, 3150 Pullman St, Costa Mesa, CA 92627 ....... 714-557-7800 
t Gamble, Charles T" Inds., 605 Perkins La, Delanco, NJ 08075 .,",..... 609-461-1900 
tHycomp, Inc, 165 Cedar Hill St, Marlborough, MA 01752 ............... 617-485-6300 
§INRESCO, Inc, 654 Ocean Road, PI. Pleasan~ NJ 08742 ", .. ,.,', ..... 201-892-5881 

Intemational Components Corp, t05 Maxess Rd, Melville, NY 11747 ... 516-293-1500 
ISL Products Int'~ Ltd, 235 P RQbbins Lane, Syosse~ NY 11791-6093 ... 5t6-937-3475 

§ Jaro Components, Inc., 5549 Powerline Rd, Ft Lauderdale, FL 3330~2883 
.................................. , ... ,', .. " .. , ..... "." .. 305-771-7000 

§ Kahgan Electronics Corp, 605 Peninsula Blvd, Hempstead, NY 11550 .. 516-536-2300 
KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. Jefferson Rd, Whippany, NJ 

07981 ............................................................... 201-887-8100 
Keep Precision Standards, Inc., IC Coan Place, Metuchen, NJ 08840 

, .. ,' ,., ..................................... , ....... ,"', .... ,., 201-54~9280/9282 
§ Uberty Intl Corp, FIRSTOHM, 2539 2371h SI., Su~e F, Torrance, CA 90505 

., , .. ,"", ....... , , ........ , .... , ... ,', ..... ,'" ,.".,', ..... ,"',... 213-53~6452 

Meissner Industries, 551 file. 10, Dover, NJ 07801 """"""' .. ",,'" 201-366-1700 
Mepco/Centralab Corp. Hdqrtr, North American Philips Corporation, 2001 W. Blue Heron 

Blvd, Riviera Beach, FL 33404 ....................................... 407-881-3200 
Mepco/Centralab, Inc., A North American Philips Co., 2566 Northwestern Ave., West 

Lafayette, IN 47906 ................................ , ........... , .... , 317-463-2536 
NIC Components Corp, 6000 New Horizons Blvd, N. Am~ille, NY 11701 

... "." ... ".,"", ... ,',., ....... , ............ , ....... , ...... ,...... 516-226-7500 
Philips Circuit Assemblies, A Subdivision of North American Philips Corp" 2566 

Northwestem Avenue, West Lafayelte, IN 47906 .... ", ............. 317-463-2536 
§t RCL-Shallcross, Inc, U.S, Hwy, 70 Eas~ Smithfield, NC 27577 ........ , .. 91~934-5181 

§Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§ Rohm CorporatiOn, 8 Whatney, Irvine, CA 92718 ..... , .................. 714-855-2131 
t Sarnarius Precision Instruments, Inc., 300 Seymour Ave., P.O. Box 377, Derby, CT 06418 

... , ........ ,.,",., ... ,", .... , ............... , ..... " ........ , ..... ,. 203-735-7405 
§t Slemica, Inc, 461 North 22nd Street Grand Junction, CO 81502 . . . . . . .. 303-242-0810 

Sol~ron Devices, Inc" Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 , ..... , ... ,', .... ,", ................. , ...•... "., ..... ". 305-846-4311 

§tTechno, Inc., 7803 Lemona Ave, Van NUys, CA 91405 .. ".,", .. , 81~781-1642 
§tTepro 01 Florida, 2608 Enterprise RcL Clearwater, FL 33575 ............ 813-796-1044 

Universal Voftronics, 27 Radio Circle Dr" Mt Kisco, NY 10549 ..... , .. ,. 914-241-1300 
§t Vamistor Corp, 115 Industrial Pit, Sevierville, TN 37862 ..... ,.......... 615-453-0001 

t Waters Manufacturing, Inc, Talley Industries, Longfellow Ctr., Wayland, MA 01778 
... ,." ...... , .......... , ......... ,............................... 617-356-2777 

Resistors, Pressure Sensitive-4700 
Sfernice, Inc, 461 North 22nd Stree~ Grand Junction, CO 81502 .. , .... , 303-242-0610 
Topflight 160 East 9th Ave., York, PA 17404 .. ""."., .. 717-843-9901;800-233-9386 
Vishay Resistive Systems Group, 63 Uncoln Hwy" Malvern, PA 19355 " 215-644-1300 

Resistors, Rectilinear-4700 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800-592-4888 
,.,.,." ... , •• ,." .. , •• , ... , .. ,., .. , ... ,.,', •• ,." ..... , .... ,., •• A-1859 

CTS Corp" Electromechanical Div" (Formerly Elkhart DiY,), 1142 W. Beardsley 
Ave., Elkhart, IN 46514, 219-295-3575 " '.,',., '.,."., ... , .... ,.,.. A-I904 

t KRL/Bentry Components, Inc" 160 Bouchard St, Manchester, NH 03103, 
603-668-3210 .,., .... ,., .. ,., .. ', .. ,.,.,."., •••••• ,., .... ,., •• ,. A-1951 

§t RCD Componanta, Inc., 520 E Industrial Pit. Dr., Manchester, NH 03103, 
603-669.0054 ...... ,.,., .. ,., ... ,." ••• ,." ••• ,., ....... '."., ••• A-2010 

t Vernitech, 300 Marcus Blvd., Deer Pit., NY 11729, 516-586-5100 •••••••• A-2103 
tBourns Instruments Inc, 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5148 

Consolidated Resistance Co, America, 222 Lake Ave., Yonkers, NY 10701 
, ... , ..... , ...... " .................. ,', ....... ,.,.,., ... ,., ... ,.".". 914-Y03-5900 

CTS Corporation, 905 West Blvd North, Elkhart IN 46514 "', .. ,",.... 21~293-7511 
tSamarius Precision Instruments, Inc., 300 Seymour Ave., P,O, Box 377, Derby, CT 06418 

..................................... ............................... 203-735-7405 
§Slernice, Inc, 461 North 22nd Street Grand Junction, CO 81502....... 303-242-0810 
§Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvem, PA 19355 .. 215-644-1300 

Resistors, Standards - See Standards, Resistance (Vol. D) 

Resistors, Strip-4700 
Internstional Manufacturing Services,SO Schoolhouse La., Portsmoufh, RI 

02871-2418,401-683-9700 ., .. ,."." •• , ........ , ............. , •• , A-1936 
Internstional Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

, ..... '.'., ....... ', •• , ... ,., ........... , .... ,.,., •• ,., •• ,." ... , A·1940 
Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644-1300 ••• , .. , .... ,., ...... , .... ,., •• ,.,., .... , .... ,.,",.. A-20SO 
§ Dale Electronics, Inc, Columbus Div, 2064 12th Ave., Columbus, NE 68601 

. " .... ,', .......... ,., , .... ,""", ........... , .............. ,., ...... 402-564-3131 
§t Dale Electronics, Inc, Norfolk Div., 2300 Riverside BlvcL Norfolk, NE 68701 

......... " .......... " .. " ..... , .. " .................. , .. , .... , """'. 402-371-0080 
EMC Technology Inc, 1971 Old Cuthbert Rd, Cherry Hill, NJ 08034,.". 60~42~78oo 
Gamble, Charles T, Inds., 605 Perkins La, Delanco, NJ 08075 , ... ,"',. 6~.461-19OO 
Huntington Electric Inc., P.O, Box 366, Dept EEM 87, Huntington, IN 46750 

." ......... ,", .. " ... " .................... " .• ,', .. ".,", ....... ". 21~356-0778 
§t RCD Components, Inc, 520 E Industrial Pk. Dr, Manchester, NH 03103 

... ,., ... " ... , ...... "., ... ,""", ...... ,', .................. "., ... , 603-66~54 
Tel Labs, Inc., Siernica, Inc., 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 

... ,.,", ........... " .. , .. , ..... " ......... , ................. , ........ 603-625-8994 
Topflight 160 East 9th Ave, York, PA 17404 ............ , 717'843-9901;800-233-9386 

§Ward Leonard Electric Co, Inc., 31 South SI., Mt Vernon, NY 10550 .... 914-684-1000 

Resistors, Suppressor-4700 
Internstional Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

••••••••••• ,., '" ""'" ••• , •••• , •••••••••••••••••••• ,., •• ,.,., •• A-1937 
KRL/Bantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 

603-668-3210 , .... ,., .................... , ........... ,., •••••• ,., A-1951 
Maida Davelopment Co., 20 Ubby St, Hampton, VA 23663, 804-723-0785 

••• " ............... , ........... , ...... ,., .............. , ••• A-1954-1955 
Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 

760, Minerai Wells, TX 76067, 817-325-7871 " ••••••••••••••••••• ,.. A-I960 

Resistors, Surface Mount-4700 

Mills Resistor Co., 3840 Catelina St, Los Alamitos, CA 90720, 213-598-2454 
." .. , •• , ...... , •••• ,., •••• , ••••• , •• ,., •• , •• ,.,., ... :, •••• , ...... A-I968 

RCL-Shallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 
, •• ,.,., •••• , •••••• ,'., ... , ....... ,., .... , ..... , .. ,.,."., •• A-2013-2015 

t Standard Oil Engineered Msterials Co., Carborundum, P. O. Box 156, Niagara 
Falls, NY 14302, 716-278-2000 , ••• , ••• , , .. , , , , ............ , , , •• A-2032-2033 

Vishay Resistive Systems Group, 63 Lincoln Hwy" Malvern, PA 19355, 
215-644-1300 •• ,., ••• ,',." ... ,., ••• ".,.,., •• , ... ,., •• , ...... , •• A-2051 

§Colber Corp, 26E Buffington SI., Irvington, NJ 07111 ,., .. , ....... , .... ,. 201-371-9500 
§tControl Concepts Corp, P.O, Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 

Electronic Precision Components CorporatiOn, 11 W. Sandford Blvd, Mt Vernon, NY 
10550 ... , ..... , ..................................................... , 914-664-2333 

General Electric Solid State Div, G,E. Corporation, Route 202, Somerville, NJ 08876 
" .... , ....... " ...... ,., ...... , ....................... " ..... ,', .... ," 201-885-6530 

§t RCD Components, Inc, 520 E. Industrial Pk. Dr, Manchester, NH 03103 
.. .. .. .. .. .. .. .. .. .... .. ... .... 603-66~54 

Stackpole, Carbon Div., 201 Stackpole St, St Marys, PA 15857 " .. , ... , 814-781-1234 
Universal Vottronics, 27 Radio Circle Dr, Mt Kisco, NY 10549 ,., .. ,.". 914-241-1300 

§tWorkman Elctm. Prods., Box 3828, Sarasote, FL 33578 , ............ , .. 813-371-4242 

ReSistors, Surge-4700 
Allen Bradley Co., Electronic Components Div., A Rockwellinternstional Co., 

1414 Allen-Bradley Dr" EI Paso, TX 79936, 915-592-4888;800-592-4888 
.... , ...• ,",., ..•....•.... , .............. , ...... " ........ , ..... A-1859 

§t Ametek/Rodan Div., 2905 Blue Ster St, Anaheim, CA 92806, 714-630.0081 
•••••• " •••• , •••••• ,., .... ,., •• ,.,.,., •••• , ................ , B-1836-1838 

§ Bradford ElectroniCS, Inc., 5SO High Street, Bradford, PA 16701, 814-362-5700 
",." ••• ,.', •••• , •• , ••• ,., ...... , ••. " ..... ,'.,' ..... ,., •• ' •••• ' A-1874 

§ CaddOCk Electronics, Inc., 1717 Chicago Ave., Riverside, CA 92S07, 714-788-1700 
",., •• ,." .................... '., •. ,., ...... ,.,', •• ,., .... , A-1878-1879 

§ Internstional Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 
",.,', ..... , .... ,.,., .... , •• ,., •. ,',.,.,., ........ , ... , .... A-1937-1938 

§ Keystone Carbon, Thermistor DIY" 1935 Stste Street, St Marys, PA 15857, 
814-781-1591 , •• " •• ".".,.,.,",.,"', ••• , ••• ,', •• ,., ••••••• ,.. B-I847 

KRL/Bantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 
603-668-3210 ",.,., •• ,., •• '., ••• ,.".,." ...... " •••• , .......... A-1951 

Maida Davelopment Co., 20 Libby St, Hampton, VA 23663, 804-723-0785 
.,.,.,',.,.,',." •• "', •••• ,.,', ••• ',., •• ,.,., •• , ••• , ••• , ••• A-1954-1955 

Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 
760, Minerai Wells, TX 76067, 817-325-7871 •..••••.•....• , •• ,...... A-1960 

Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n .•• A-I962 
Milwaukee Resistor Corp-. 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 

..... , .................. , ....... ,.,.,.,., .. , ..................... A-1970 
§ Ohmlte Manufacturing Co., 3601. W. Howard St, SkOkie, IL 60076, 312-675-2600 

." ••• ,.,., •• ,.,.,.,.,.,.,., •• ,"',."." .............. , ......... A-I989 
§t RCD Components, Inc., 520 E Industrial Pit. Dr., Manchester, NH 03103, 

603-669-0054 ., •.•• "." .... , ..... ,." ..... , ••• , ••••••••••••••••• A-2011 
RCL-Shallcross, 195 McGregor St, Manchester, NH 03102,603-827-3831 

...... ', ..... ,."., •••• , .... ,., ... , ........ , ...... , •••• , .... A-2012-2017 
t Standard Oil Engineered Materials Co" Carborundum, P. 0, Box 156, Niagara 

Falls, NY 14302, 716-278-2000.,., .. ,., •• ".,., ..... " ........... ,. A.2032 
§ Allen Co., Inc., Robert G, 7267 Coldwater Canyon, N. Hollywood, CA 91605 

...................................................... , 816-765-8300;800-423-3186 
§ Colber Corp, 26E Buffington St Irvington, NJ 07111 ..... " ...... ,',.... 201-371-9500 
§ Concept Industries, App-Rep, Inc" 3641 San Gabriel River Pkwy, Pico Rivera, CA 90660 

.............. , ..... , ......... , . . . . . . . . . .. . . . . .. . . . . . ... 213-69~0918; 800-255-2666 
§tControl Concepts Corp" P.O. Box 1380, Binghamton, NY 13902-1380 ... 607-724-2484 

§ Corning Glass Works, Corning Elctms., Houghton Pk, Bldg. A-2, Coming, NY 14830 
... , .. ,.,', .. ".,"', .. , .. "., ... "." .. ,', .... ,", .... , .. , ..... ,"',. 607-974-8725 

§ Dale ElectroniCs, Inc, Columbus Div, 2064 12th Ave, Columbus, NE 68801 
, .. ,', .. , .. " ... ,"", .... ,", .... , .. , ... ,', ..... ,", .. ,.,', ..... ,', ... 402-584-3131 

Dale Electronics, Inc, Norfolk DiY, 2300 Riverside BlvcL Norfolk, NE 68701 
..... , .. ,"", ..... , ............... , .......... , ..... ,." .. ,", ..... , .. , 402-371-0080 

§t Gamble, Charles T, Iods., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
General Electric Solid State Div, GE Corporation, Route 202, Somerville, NJ 08876 

., .. ,"', ... ,.,', ... ,.,', .. , ......... ,", ... ,.' ... , .. , ........ "., ... 201-685-6530 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington, IN 46750 

"', .. ,.,', .... "., ...... , .. ,' , ... ,. ', ... ,."'.,."""."", .. "",,, 21~356-0778 
Kelvin Industries, Inc, 14724 Ventura BlvcL No. 1003, Sherman Oaks, CA 91403-3501 

, .. ".,.,." .. , .. ,',." .... "., .... " ... , .. ,', .... " ... ,"", ... ,',.... 818-990-1192 
Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 

Noble U.SA, Inc, 5450 Meadowbrook Ct, Rolling Meadows, iL 60008 .. 
Slemice, Inc, 461 North 22nd Street Grand Junction, CO 81502 ., , , , , ., 
Universal Voitronics, 27 Radio Circle Dr, Mt Kisco, NY 10549 ... " ..... 
Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 ,. 

§ Ward Leonard Electric Co, Inc, 31 South SI., Mt Vernon, NY 10550 •... 

Resistors, Surface Mount-4700 

61~27~51oo 

312-3~8 

303-242-0810 
914-241-1300 
215-644-1300 
914-684-1000 

Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 
1414 Allen-Bradley Dr., EI Paso, TX 79936, 915-592-4888;800·592~ 
..... " ............. '., .... '., ...... , .... ".,., ........ A-1860-1861,1866 

§ Allen Co., Inc., Robert G., 7267 Coldwater Csnyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 .,., ........... ,....................... A-1868 

t AMITRON, American Micro-Tronix, Inc., 85 Flagship Drive, North Andover, MA 
01845,508-686-1882 •• , .. ,.,., ...... , •••• ', ... ,.................. A.1763. 

Bourns, Inc., Resistive Components Group, 1200 Columbia Ave., Rivaraide, CA 
92S07, 714-781-5050 ................ ,............................ A-1871 

§ Bradford Electronics, Inc" 550 High Street, Bradford, PA 16701, 814-382-5700 
••• , •• ,., ••••••••••• , •••••••••••••••••••••••••••••••••••••••••••• A-18n 

§ Colber Corp., 26E Buffington St,lrvlngton, NJ 07111, 201-371-9500 •••• A.I902 
§ CTS Corp., Resistor Network Div., (Formerly CTS Corp., Berne DIv.), 406 Parr Rd., 

Berne, IN 46711, 219-589-3111 .................................... A.1912 
§ Dale Electronics, Inc., Columbus DiY., 2064 12th Ave., Columbus, NE 88601, 

402-564-3131 .......................................... A-1925,1928-1931 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resistors, Surface Mount-4700(Cont'd) 
§ Dale Electronics, Inc., EI Paso Div., ·P.O. Box 26728, EI Paso, TX 79926, 

915-592-3253 ••••••••••••••••••••••••••••••••••••••••• ..•••••••••• A.1915 
§ Dale Electronics, Inc., Norfolk Div., 2300 Rivarside Blvd., Norfolk, NE 68701, 

402-371-0080 •••••••••••••••••••••••••••••••••••••••••••••••••••• A01918 
t Electro-Filrns, Inc., 111 Gilbane St, Warwick CentrBll;'dl. Pic., Warwick, R102886, 

401-~-9150 •••••••••.•••••••••••••••••••••••••••••••••••••••••• A01933 
International Manuf8cturlng Servlcas, 50 Schoolhousa La., Portsmouth, RI 

02871-2418, 401-683-9700 •.•••••••••••••••••••••••••••••••••••••• A01936 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••• A01937,1939 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 ••••••••••••••••.••••••••••••••••.•.•••• A01944 
§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 •••••••••••••••••••••••••••••.••••••••••••••••• A01946,1950 
§ KRL/Bantry Components, Inc., 160 Bouchard St, Manchester, NH 03103, 

603-668-3210 •••••••••••••.•.••.•••.•.••••••••••••••••••••••••••• A01951 
Mepco/Centralab, North American Philips Corporation, 4561 CoIorsdo Blvd., Los 

Angeles,CA 90039, .818-240-4880 .; •.•••••••••• ;............. A.1957-1958 
Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 •••••••••••••••••••••.•• A01957 
Micro-Ohm Corp., 1088 HamiHon Rd., Duarte, CA 91010, 818-3575377 • •• A01966 

§ Murata .Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 
404-436-1300 •••••..•••••.••••••••.•••..••••••••.•.•••••••••••••. A01976 

NMB Technologies, 9730 Independenca Avenue, Chatsworth, CA 91311, 
818-341-3355 •••••.••.•.•.•.••••.•.•••••••••••••••.••••••••• A01750-1751 

Ohmite Manufacturing Co., 3601 W. Howard St, Skokie, IL 60076, 312-675-2600 
.•.••.•.••••..••....•......•••...•.••..••.•..•..••...••.••••••••. A0 1981 

t Ohmtek Inc., Sfernice Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 
716-283-4025 ••••••••••••.••••.•••.••••••.•••..••• A0202O,2022,2024-2025 

t Piconics, 26 Cummings Road, Tyngsboro, MA 01879, 617-649-7501 •• . •• Ao 2001 
RCD Components, Inc., 520 E. Industrial Pic. Dr., Manchester, NH 03103, 

603-669-0054 •••.•..•.• ,.................................... A02010-2011 
t State of the Art, Inc., 2470 Fox Hill Rd., State College, PA 16803-1797, 

814-355-8004 ••.•••••.•••••••..••••••••••••••. ;.................. Ao2036 
Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA 19355, 

215-644-1300 .••.•••.•.•••••.•.•••••.••••.••••••.••..•.••.•. A02047,2050 
§t Beckman Industrial Corp., Subsidiary of Emerson Electric Co., 4141 Palm Street, 

Fullerton. CA 92635 .................................................. 714-447-2700 
t EMC Technology Inc, 1971 Old Cuthbert Rd, Cherry Hill, NJ 08034 ..... 609-429-7800 
t International Sensor Systems, Inc., Aurora Industrial PI<., Box 345. Aurora. NE 68818 

.................................... c.................................. 402-694-6111 
§ ISKRA Electronics, Inc., 222 Sherwood Ave, Farmingdale, NY 11735 ..... 516-753-0400; 

600-862-2101 
§ Jaro Components, Inc., 5549 Powerline Rd., FlLauderdale, Fl 33309-2883 

.................................. ...................................... 305-771-7000 
§ liberty IntI. Corp, FtRSTOHM, 2539 237th Sl, Suite F, Torrance, CA 90505 

....................................................................... 213-539-6452 
Mepco/Centralab Corp. Hdqrtr., North American Philips Corporation, 2001 W. Blue Heron 

Blvd., Riviera Beach, Fl33404 ....................................... 407-881-3200 
Mepco/Centralab, Inc. A North American Philips Co., 2566 Northwestern Ave, West 

Lafayette, IN 47906 .................................................. 317-463-2536 
§Mepcopal Company, 11468 Sorrento Valley Ad, San Diego, CA 92121 .. 619-453-0332 
§Murata Manufacturing Co, ltd., 26-10-2-chome-Tenjin, Nagaoka-Kyo-Sh~ Kyoto, JAPAN 

6t7 ...............................................•.................. 075-951-9111 
NIC Components Corp. 6000 New Horizons Blvd, N. Amityville, NY 11701 

....................................................................... 516-226-7500 
Noble U.SA, Inc, 5450 Meadowbrook Ct, Rolling Meadows, IL 60006 .. 312-3~6038 

§ Paccom, 3926 148th NE, Redmond, WA 98052 .......... 206-883-9200;800-426-6254 
Philips Circuil Assemblies, A Subdivision of North American Philips Corp., 2566 

Northwestern Avenue, West Lafayette, IN 47906 . . . .. . . . . . . . . . . . . . . . .. 317-483-2536 
Philips Circuit Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd. Milwaukee, WI 53209 ................................... 414-228-7632 
§ Piher International Corp., 903 Feehanville Dr., Ml Prospec~ IL 60056 ..... 312-390-6680; 

800-323-6693 
§Rohm Corporation, 8 Whatney, Irvine, CA 927t8 ........................ 714-855-2131 

§t Sfemice, Inc., 461 North 22nd Street, Grand Junction, CO 81502 ........ 303-242-08tO 
§Techno, Inc, 7803 Lernona Ave, Van Nuys, CA 91405 .................. 816-781-1642 

Tel Labs, Inc., Sfemice, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 03053 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 603-625-8994 

§ URronix,lnc, Sfemice, Inc., P.O. Box 1090, Grand Junction, CO 81502 .. 303-242-0810 
§tVamistor Corp., 115 Industrial PI<., Sevierville, TN 37862 ................ 615-453-0001 

Resistors, TIiIPped-4700 
CTS Corp., Electromechanicat Div., (Formerly Elkhart Div.), 1142 W. Beardsley 

Ave., Elkhart, IN 46514, 219-295-3575 •••••••••••••••••..••••.•.•••• A01904 
Electro-Films, Inc., 111 Gilbane St, Warwick C\lntrallndL Pic., Warwick, RI 02886, 

401-738-9150 .................................................... A01932 
Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington, IN 46750, 

219-356-0nS .................................................... A01942 
Internalional Resistive Company, P.O. Box. 1860, Boone, NC 28607,704-264-8861 

................................................................. A01937 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Shennan Oaks, CA 

91403-3501,818-990-1192 ........................................ A01944 
§t KRL/Bantry Components, Inc., 160 BOUChard St, Manchester, NH 03103, 

603-668-3210 .................................................... A01951 
§t Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 

................................................................. A01956 
§t Micro-Ohl'n Corp., 1088 HamiHon Rd., Duarte, CA 91010, 818-35753n • •. A01967 

t Milwaukee Resistor Corp., 700 W. Virginia St, Milwaukee, WI 53204, 414-271-9900 
• • • . . • • • • . • • . • . . • • • • • • • . • • • . • • • • • • • • • • • • • • • • • • . • . • A01970-1971 ,1973-1974 

§ Ohmite Manufacturing Co., 3601 W. Howard St, SkOkie, IL 60076,312-675-2600 
................................................................... A01989 

RCL-Shallcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 
• • • • • • ... • • • • • • • . • . • • • • . • • • . • • • • • • • • • • • • • • • • • • • •.• • • • • • • • • • • A02012,2014 

t Resistors, Inc., 5226 W. 26th St, ChiCago, IL 60650, 312-652-7555 •••••. A02019 

PRODUCT INDEX & DIRECTORY 

Vlctoreen, Inc., A Shetler-Globe Corp. SubSidiary, 6000 Cochran Rd., Solon, OH 
44139,216-248-9300 ............................................. Ao 2045 

§Colber Corp, 26E Buffington Sl, Irvington, NJ 07111 ............•..•.... 201-371-9500 
Component General, Inc., 13620 Wright Cir, Tampa, FL33626 .... ,..... 813-855-6655 
Consolidated Resistance Co. America. 222 Lake-Ave, Yonkers, NY t0701 

......................................•.•.•.... , .....................•. 914-Y03-59OO 
CTS Corporation, 905 West Blvd. North, Elkhart, IN 46514 .. ", ..•..•.... 219-293-7511 

§t Dale Electronics, Inc., Columbus Div, 2064 12th Ave, Columbus, NE 68601 
...............•..........••.•.....................................•... 402-584-3131 

§ Dale Electronics, Inc., Norfolk DiY, 2300 Riverside Blvd, Norfolk, NE 68701 
.............................................•......................... 402-371-0080 

Electronic Precision Components Corporation, t 1 W. SandIordBIvd, Mt Vernon, NY 
10550 .........•............•..................•....................•. 9t4-664-2333 

§t Gamble, Charles T., Inds, 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
Hitachi America. Ltd, 22tO OToole Ave, San Jose, CA 95131 .......... 408-435-8300 

§Intemational Components Corp, 105 Maxess Rd, Melville, NY 11747 ..• 516-293-1600 
§Jaro Components, Inc., 5549 Powerline Rd, Fl Lauderdale, FL 33309-2863 

........................... ..........................................• 305-771-7000 
K & M Electronics, 221 Interstate Dr:, Dock No.3, W. Springfield, MA 01089 

..............................•.................•.....................• 413-781-1350 
§ liberty Inti. Corp., FIRSTOHM, 2539 237th Sl, Sune F. Torrance, CA 90505 

· ......................................................... ' . . . . . . . . . . .. 213-539-6452 
Ohmtek Inc., Sfernice Group Company, 2160 Uberty Dr, Niagara Falls, NY 14304 

· ............................................................. , . . . . . . .. 716-283-4025 
tQuality Thermistor, 2147 Centurion PI, Boise, 10 83709 .....•........... 206-377-3373 

§t RCD Components, Inc, 520 E. tndustrial Pk. Dr., Manchester, NH 03103 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . .. 603-669-0054 

RCL-Shallcross, Inc, U.S. Hwy. 70 East, Smithfield, NC 27577 .... ;...... 919-934-5181 
§Rohm Corporation, a Whatney, Irvine, CA 927t8 ........................ 714-855-213t 
t Samarius Precision Instruments, Inc, 300 Seymour Ave, p.o. Box 377, Derby, CT 06418 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . • . . . . . . . . . • . . . . . • .. 203-735-7405 
Sfemice, Inc, 461 North 22nd Street Grand Junction. CO 81502 ........ 303-242-0810 

t Shokai Far East, Ltd., 260 North Central Ave., Hartsdale, NY t0530 ..... 914-681-0700 
Tel Labs, Inc, Slernice, Inc., 154 Harvey Rd, PO Box 375, Londonderry, NH 03053 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • .. 603-625-8994 
tThickfilm International, All-Box as-O.lndian Head, MD 20640 ......... 301~375-74oo 

Vishay Resistive Systems Group, 63 Uncoln Hwy., Malvern, PA1.9355 .. 215-644-1300 
§Ward Leonard Electric Co, Inc, 31 South Sl, Ml Vernon, NY 10550 .... 914-664-1000 

Resistors, Temperature Sensitive-5300 - See Vol. B 

Resistors, Tin Oxide-4700 
§t Bradford Etectronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5700 

................................................................. A018n 
§ International Resistive Company, P.O. Box 1860, Boone, NC 28607,704-264-8861 

•••••••••••••••••••••••.••••.•.•.•••••••••••••••••••••••••••••••• A01937 
§ KOA Speer Electronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .................................................... A'1949 
§ Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-35753n • . • A019B7 

§t Coming Glass Works, Corning Elctrns., Houghton PI<., Bldg. A-2, Coming, NY 14830 
...............................................•....................... 607-974-8725 

§ Dale Electronics, Inc., Norfolk Div., 2300 Riverside Blvd, Norfolk, NE 68701 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 402-371-0080 

§ Dale Electronics, Inc., SpeciaHy Div, P. O. Box 1179. Robbinsville, NC 28771 
.. . . .. . . . . . . .. . .. .. . . . . . . .. .. .. . . . . .. . . . .. . . . . . • . . . . . . . . . . . .. . . . . .. . . .. 704-479-6451 

§t RCD Components, Inc, 520 E. Industrial Pk. Dr, Manchester, NH 03t03 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 603-669-0054 

Resistors, Variable - See Potentiometers (Vol. A), 
Rheostats (Vol. A), Resistors, Adjustable (Vol. A) 

Resistors, Voltage Sensitive-4700 
§ Maida Development Co., 20 Ubby St, Hampton, VA 23663, .804-723-0785 

.................................................. A.1103,1107,1954-1955 
Mepco/Centralab, North American Philips Corporation, 4561 Colorado Blvd., Los 

Angeles, CA 90039, 818-240-4880 ••••.••.•.••••••••••••••••••.•••. A01957 
Mepco/Centralab, North American Philips Corporation, Airport Road, P.O. Box 

760, Mineral Wells, TX 76067, 817-325-7871 .•.••••••.••••••••• A01957,1960 
, § Midwest Components, Inc., 1981 Port City Blvd., Muskegon, MI49443, 

616-777-2602 .................................................... B01853 
Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ............................................... Ao1676,1976 
RCL-Shattcross, 195 McGregor St, Manchester, NH 03102, 603-627-3831 

• • • • . • • • • • • • • .. . • • • . . • . • .. • • • . • . • • • • • • • • • • • • • . . • • • A02013-2014,2016-2017 
Siemens Components, Inc., Special Products Div., 186 Wood Ave., Soutih, Iselin, 

NJ 08830, 201-321-3400 •••••••••••.•.••••.•.•••••••••••••.•• Bo l350-1351 
§ Colber Corp, 26E Buffington Sl, Irvington, NJ 07111 .................... 201-371-9500 
§ Dale Electronics, Inc., Specialty Div., P. O. Box 1179, RObbinsville, NC 28771 

.................................................... , . . . .. .. . . .. . . .. . .. 704-479-6451 
DiOdes Inc., 9957 Canoga Ave., Chatsworth, CA 91311 ... 818-882-4920;800-821-1178 

§t General Electric Solid State Diy, G.E. Corporation, Roule 202, Somerville, NJ 08676 
· . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 

GTE SUPPLY, GTE Communications Systems, 5225 Wiley Post Way, Salt Lake City, UT 
84 t t 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8QO-433-4837 

GTE Switching & Telephone Products, 400 N. WaH Rd, Northlake, IL60164 
.............................•........................•...........•.... 312-681-7100 

§ International Compone~ts Corp, 105 Maxess .Ad, Melville, NY 11747 ... 516-293-t 500 
§ Inter-Technical Group IIic., WIMA Div., One Bridge Street, Irvington, NY 10533 

...... ,................................................................ 914-591-8822 
§ ISKRA Electronics, Inc., 222 Sherwood Ave., Farmingdale, NY 11735 ..... 516-753-0400; 

8QO-862-2101 
§ Marcon America Corp., 310 Era Drive, Northbrook, IL 60062 ............ 3t 2-584-2820 

Mepco/Centralab Corp. Hdqrtr., North American Philips CorporatiOn, 2001 W. Blue Heron 
Blvd., Riviera Beach, FL33404 ......................................• 407-881-3200 

Mepco/Centraiab, Inc, A North American Philips Co, 2566 Northwestern Ave., West 
Lafayelle, IN 47906 .........•....................•.....•.....•..••... 317-483-2536 

§-Product sold through distributors f-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Philips Circuit Assemblies, A Subdivision 01 North American Philips Corp, 2566 

Northwestem Avenue, West lalayette, IN 47906 . . . . . . . . . . . . . . . . . . . . .. 317-463-2536 
Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 

Wattham, MA 02254 . . . . 617-89(}.6107 
§ RaHron Electronics, 2315 N.w. 107th Ave, Miami, FL 33172 ....... 305-593-6033 

§t RCD Components, Inc, 520 E Industrial Pk. Dr, Manchester, NH 03103 
.. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. . .. .. .. . .. 603-669-0054 

§Schauer Manufacturing, 4500 Alpine Ave, Cincinnati, OH 45242 ........ 513-791-3030 
Standard Oil Engineered Materials Co, Carborundu", P. O. Box 156, Niagara Falls, NY 

14302 ............................................................... 716-276-2000 
Stetron International, Inc., 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 
Taiyo Yuden (USA) Inc, 714 W. Algcnquin Rd., Arlington Heights, IL 60005-4493 

...................................................................... 312-364-6104 
§ IDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, l-Chorne, 

Chuo-ku. Tokyo, JAPAN 103 .. ... .. .. .. .. .. . .. .. .. .. .. . (03) 276-5t 11 
§ Thomson Passive Components Corp, 6203 Variel Ave, Un~ A, Woodland Hills, CA 

91367 .... ............... ...... ........ ............. ....... 816-887-1010 
§ Victory Engineering Corp, Victory Rd., Springfield, NJ 07081 201-379-5900 

Vishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355. 215-644-1300 
§t Workman Elctm. Prods., Box 3828, Sarasota, FL 33578 ....... 813-371-4242 

Resistors, Wirewound-4700 
Allen Bradley Co., Electronic Components Dlv., A Rockwell International Co., 

1414 Allen-Bradley Dr., EI Pa80, TX 79936, 915-592-4888;800-592-4888 
................................................................. A·1858 

§ Allen Co., Inc., Robert G., 7267 Coldwater Canyon, N. Hollywood, CA 91605, 
818-765-8300;800-423-3186 ....................................... A·1868 

§ Colber Corp., 26E Bullington St., Irvington, NJ 07111, 201-371-9500 
............... •• .••. ............ ..•.•..•.•..•.•.. ........ .. A·I902-1903 

CTS Corp., Electromechanical Div., (Formerly Elkhart Dlv.), 1142 W. Beardsley 
Ave., Elkhart, IN 46514,219-295-3575 .............................. A·I904 

§t Dale Electronics, Inc., Columbus Div., 2064 12th Ave., Columbus, NE 68601, 
402-564-3131 ............................................... Ao1925-1931 

Elliott/Jordan, A Sub. of Vlshay Intertechnology, 63 Uncoln Highway, Malvern, 
PA 19355, 215-644-1300 ..................................... AoI934-1935 

§ General Resistence, A Prime Technology Company, Twin Lekes Rd., P.O. Box 
185, N. Branford, CT 06471,203-481-5721 ...•..•.•...•..•.•.•..•.•. A.1941 

Huntington Electric Inc., P.O. Box 366, Dept EEM 87, Huntington,lN 46750, 
219-356-0778 .................................................... A.1942 

§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861· 
....................................................... A·1937-1938,1940 

Julie Research Leba., 211 West 61st St., New York, NY 10023, 212-245-2727 
................................................................. A·1961 

t Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 
91403-3501,818-990-1192 ................................... AoI944-1945 

§t KRL/Bantry Components, Inc., 160 Bouchard St., Manchester, NH 03103, 
603-688-3210 ............................................... Ao1952-1953 

§t Memcor-Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4~0 
.................................................................. A·1956 

§t Micro-Ohm Corp., 1088 Hamilton Rd., Duarte, CA 91010, 818-3575377 
............................................... AoI962-1963,1967, Bo1850 

§ Mills Resistor Co., 3840 Calslina St., Los Alamitos, CA 90720, 213-598-2454 
................................................................. A·1968 

t Milwaukee Resistor Corp., 700 W. Virginia St., Milwaukee, WI 53204, 414-271-9900 
......................... ............... . ..•.. .............. Ao1970-1971 

§t Nytronics Components Grp., Inc., 700 Orange St., Darlington, SC 29532, 
803-393-5421 .................................................... A·1979 

§t Ohmite Manufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
....................................................... AoI98O-1988,1994 

Ohmtek Inc., Slernice Group Company, 2160 Uberty Dr., Niagara Falls, NY 14304, 
716-283-4025 .................................................... A02021 

t Pacific Resistor Co., 18300 Oxnard St., Tarzana, CA 91356, 818-345-7811 
........................... .•.•.• ........... .. ••••• ..•.• .••• Aol998-1999 

Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 
98109,206-281-9380 ............................................. A·2097 

t Precision Resistor Co., Inc., 10601 75 St. N., Lergo, FL 34647, 813-541-5771 
• . . .. • .. . • . . . • • . ... • • . • • • • • • • . • . • • • • • • . • . • . • • • . . • . • • . • • • . . .. A02004-2007 

§t RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 
603-669-0054 .................................................... Ao2010 

§t RCL-Shallcross, 195 McGregor St., Manchester, NH 03102, 603-627-3831 
................................................... . ........ A02012-2017 

t ResistOf'S, Inc., 5226 W. 26th St., Chicago, IL 60650, 312-652-7555 ...•.. A·2019 
t Tel Lebs, Inc., S1emice, Inc., 154 Harvey Rd., PO Box 375, Londonderry, NH 

03053, 603-625-8994 ............................................. A.2030 
§t Ultronix, Inc., S1ernice, Inc., P.O. Box 1090, Grand Junction, CO 81502, 

303-24N1810 ............................................... A.2028-2029 
Vermont Precision Resistor, Codeco Corp. of Vermont, West.HIII Road, P.O. Box 

1207, Stowe, VT 05672-1170,802-253-8567 ............ ••••• ... A.2038-2039 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

~ose, CA 95119-1371 ................................................ 406-629-1100 
Capco, Box 1028, Grand Junction, CO 81502 ........................... 303-243-8751 

§ Clarostat Mig. Co., Inc., Hawker Siddeley, PtC., 3 Washington St, Dover, NH 03820 
....................................................................... 603-742-1120 

§ Concept Industries, App-Rep, Inc., 3641 San Gabriel River Pkwy., Pico Rivera, CA 90660 
........................................................ 213-699-0918; 80(}'255-2666 

Consolidated Resistance Co. America, 222 Lake Ave., Yonkers, NY 10701 
....................................................................... 914-Y03-5900 

CTS Corporation, 905 West Blvd North, Elkhart IN 46514 .............. 219-293-7511 
Dynaplex Inc, Intarplex, 12(}'12 28th Ave, Flushing, NY 11354 ......... 212-961-6750 
Electro Comp., Inc, 2415 Main St, Stratford, CT 06497 .................. 203-375-5811 

§t Electronic Precision Components Corporation, 11 W. Sandford Blvd, Mt Vernon, NY 
10550 . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. . . .. . . . . . . . . . . . . . . . . . .. 914-664-2333 

§tGarnble, Charles T., Inds., 605 Perkins La, Delanco, NJ 08075 .......... 609-461-1900 
ICO-RALL Y Corporation, 2575 E Bayshore Rd., Palo Mo, CA 94303 . ... 415-856-9900 

§INRESCO, Inc, 654 Ocean Road, Pt Pleasan~ NJ 08742 ............... 201-892-5881 
ISL Products Int'I, Ltd., 235 P Robbins Lana, Syosse~ NY 117'91-6093 .. 516-937-3475 

Resonators, Ceramic, Surface Mount .. 2700 
§ Jaro Components, Inc, 5549 Powerllne Rd., Ft Lauderdale, FL 33309-2883 

....................................................................... 305-771-7000 
Lectrohm Div. of Capco, Inc., Box 1028, Grand Junction, CO 81502 ..... 303-243-8480 

§ Liberty Inti. Corp., FIRSTOHM, 2539 237th St, Su~e F, Torrance, CA 90505 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-539-6452 

Meissner Industries, 551 file. 10, Dover, NJ 07801 ...................... 201-366-1700 
t Me~Rain Controls, 42974 M-43 Hwy, Paw Paw, MI 49079 .............. 616-657-2527 
§Mepcopal Company, 11468 Sorranto Valley Rd., San Diego, CA 92121. 619-453-0332 

Noble U.S.A., Inc., 5450 Meadowbrook CL Rolling Maadows, IL 60008 .. 312-364-6038 
§ I\ITE Electronics, Inc, 44 Fanand St, Bloomfield, NJ 07003 ............. 201-746-5089 

Philips Electronics Ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIS lM8 ..................................................... 416-292-5161 

Pyrohm, Inc, 242681ndoplex Circle, Farmington Hills, MI48018 ......... 313-476-5060 
§t RCL-Shallcross, Inc, U.S. Hwy. 70 Eas~ Smnhfield, NC 27577 ........... 919-934-5181 

t Samarius Precision Instruments, Inc, 300 Seymour Ave, P.O. Box 377, Derby, CT 06418 
. .. .. .. .. .... ........................ ................................ 203-735-7405 

§tSfernice, Inc., 461 North 22nd Stree~ Grand Junction, CO 81502 ........ 303-242-0810 
§ Shokai Far Eas~ Ltd., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-681-0700 

Standard Condenser Corp, 1065 W. Addison St, Chicago, IL 60613 ..... 312-327-5440 
§tTechno, Inc, 7803 Lemona Ave, Van Nuys, CA 91405 ... 816-781-1642 
§tTepro of Florida, 2608 Enterprise Rd., Clearwater, FL 33575 ............ 813-796-1044 

Universal Vottronics, 27 Radio Circle Dr, Mt Kisco, NY 10549 ... 914-241-1300 
§t Varnistor Corp., 115 Industrial Pit, Sevierville, TN 37862 ................ 615-453-0001 
§tVishay Resistive Systems Group, 63 Lincoln Hwy, Malvern, PA 19355 .. 215-644-1300 
§tWard Leonard Electric Co, Inc.,31 South St, Mt Vernon, NY 10550... 914-664-1000 

tWaters Manufacturing, Inc., Talley Industries, Longfellow Ct', Wayland, MA 01778 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-356-2777 

§tWorkman Elctrn. Prods, Box 3828, Sarasota, FL 33578 ................ 813-371-4242 

ReSistors, Zero-Ohm-4700 
§ Bradford Electronics, Inc., 550 High Street, Bradford, PA 16701, 814-362-5100 

............................................................ Ao1873,1877 
International Manufacturing Services, 50 Schoolhouse Le., Portsmouth, RI 

02871-2418,401-683-9700 ........................................ Ao1936 
§t International Resistive Company, P.O. Box 1860, Boone, NC 28607, 704-264-8861 

................................................................. A·1937 
Kelvin Industries, Inc., 14724 Ventura Blvd., No. 1003, Sherman Oaks, CA 

91403-3501,818-990-1192 •..•••.•..•.•.•.•....••.••.••.••........ A·1945 
§ KOA Speer Elactronics, Bolivar Dr., P.O. Box 547, Bradford, PA 16701, 

814-362-5536 .................................................... Ao1950 
RCD Components, Inc., 520 E. Industrial Pk. Dr., Manchester, NH 03103, 

603-669-0054 .................................................... A02010 
State of the Art, Inc., 2470 FOx Hill Rd., State College, PA 18803-1797, 

814-355-8004 .................................................... A·2036 
§ Colbar Corp, 26E Buffington St, Irvington, NJ 07111 .................... 201-371-9500 
§ Dale Electronics, Inc., Norfolk Div, 2300 Riverside Blvd., Norfolk, NE 68701 

.............. ......................................... 402-371-0080 
§ International Components Corp, 105 Maxess Rd., Melville, NY 11747 ... 516-293-1500 
§ Jaro Components, Inc., 5549 Powerline Rd., Ft Lauderdale, FL 33309-2883 

................... ........................................ 305-771-7000 
§ Liberty IntL Corp., FIRSTOHM, 2539 237th St, Suite F, Torrance, CA 90505 

.. . .. .. . .. .. . .. . .. .. .. .. .. .. . .. .. .. . .. .. .. .. . .. ... ...... 213-539-6452 
§ Paccom, 3928 148th NE, Redmond, WA 98052 .......... 206-883-·9200;8Q(}.426-6254 
§Piher International Corp., 903 Feehanville Dr, Mt Prospect IL 60056 ..... 312-39(}.6680; 

80(}'323-6693 
Roederstein Elctrns., Inc., P.O. Box 5588, Statesville, NC 28677 .... 704-872-8101 

§ Rohm Corporalion, 8 Whatney, Irvine, CA 92718 ......... 714-855-2131 
Sfernice, Inc., 461 North 22nd Street. Grand Junction, CO 81502 ..... . .. 303-242-0810 

Resistors (MIL)-2440 - See Vol_ B 

Resolvers, Synchro-4900 - See Vol. D 

Resonators, Ceramic-2300 
§ Murata Erie North America, Inc., 2200 Leke Park Dr., Smyrna, GA 30080, 

404-436-1300 •.•..•••••...••••..•••••.•••..•.•.....• A.1430,1838, Bo1899 
§ NTK Technical Caramics, NGK Spark Plugs (USA), Inc., 99 Morris Ave., 

Springfield, NJ 07081, 201-376-6070 .................. A.1438,1772, Bol901 
Radio MaterialS Corp., P. O. Box 339, Attica, IN 47918, 

317-762-2491;1-800-356-9956 ••.•••••••••••••••.•.••••.•.••. : A·1168,1170 
t Vernitron Piezoelectric Div., 232 Forbes Rd., Bedford, OH 44146-5478, 

216-232-8600 .................................................... Aol487 
§t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905 ......... 813-693-0099 

Fujitsu Components 01 America, 3320 Scott Blvd., Santa Clara, CA 95054 
..................................................................... 406-727-1700 

t Hughes Microelectronics Circuits Division, 500 Superior Ave, P.O. Box H, Newport 
Beach, CA 92656-8903 .............................................. 714-759-2952 

§t Kyocera Northwest Electronic Components Group, P.D. Box 85542, San Diego, CA 
92136-5542 .......................................................... 619-576-2600 

§Murata Manufacturing Co, Ltd, 26-1 (}'2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .............................................................. 075-951-9111 

§ Rattron ElectroniCs, 2315 N.W. 107th Ave., Miarni, FL 33172 ............ 305-593-6033 
§Toko America, Inc, 1250 Feehanville Dr, Mt ProspeeL IL 60056 ........ 312-297-0070 

Trans-Tech, Alpha Industries, 5520 Adamstown Rd., Adamstown, MD 21710 
.................................................................... 301-695-9400 

Resonators, Ceramic, Surface Mount-2700 
§ Murals Erie North America, Inc., 2200 Leke Park Dr., Smyrna, GA 30080, 

404-436-1300 .•.•.•..•.••..••••.•.••••.•.•••••.•••••••••• Ao 1430, Bo1899 
t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, Ft Leuderdale, FL 33309, 

305-735-1000 .................................................... A·1492 
Fujitsu Components of America, 3320 Scott Blvd., Santa Clara, CA 95054 

...................................................................... 406-727-1700 
§ Murata Manufacturing Co., Ltd., 26-1 (}'2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 

617 ............................................................ 075-951-9111 
§Toko America, Inc., 1250 Feehanville Dr., Mt ProspeeL IL 60056 ........ 312-297-0070 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Resonators, Microwave, Dielectric-3450 

Resonators, Microwave,Oielectric-3450 
t Z Communications, Inc., 5450 N.W. 33rd Ave., Ste. 100, Ft. Lauderdale, FL 33309, 

305-735-1000 •••••••••• ,......................................... A·1492 

Resonators, SAW-2300 
tSawtek Inc., P.O. Box 609501,Orlando, FL32860-9501, 407-1186-8860 ••• A'1463 
t RF Monolithics, Inc. 4441 Sigma Ad., Dallas, TX 75244 ..•.. :........... 214-233-2903 
§ Tako America, Inc., 1250 Feehanville Dr. Mt Prospect" IL 60056 ...... ..312-297-0070 

Retainers, Battery-2800 - See Vo/.C 

Retainers, Relay-4500 - See Vol. B 

Retainers, Transistor & Oiode-2800 - See Vol. C 

Retainers, Tube-2825 - See Vol. C 

Retractors & Carriers - See Cable Retractors (Vol. C) 

RFI Measuring Equipment-2900 - See Vol. D 

RFI Shielding - See Shields, RF (Vol. C) 

RFI Testing Services - See Services, Electrical 
Measurement & Test (Vol. D) 

Rheostats-4750 
§ Allen Bradley Co., Electronic Components Div., A Rockwell International Co., 

1414 Allen·Bradley Dr., EI Paso, TX 79936, 915-592-4888;600-592-4888 
................................................................. A'2059 

Angstrohm Precision, Inc., A Sub of Vishay Intertechnology, 63 Uncoln Highway, 
Malvern, PA 19355, 215-644-1300 ... .. .. • • .. • .. • .. • • • .. • • • • • • • • .. •• A'2062 

Jan Hardware MIg. Co., 47-27 36th St., Long Island City, NY 11101, 718-361-0800 
............ , .................................................... C'1607 

§t Memcor· Truohm, Inc., 1320 Flaxmill Rd., Huntington, IN 46750, 219-356-4300 
................................................................. A'2086 

§t Ohmite MliInufacturing Co., 3601 W. Howard St., Skokie, IL 60076, 312-675-2600 
.. • • • • • .. • • .. • • • • .. • • • .. • • • .. • .. • • • • .. • .. • • .. .. .. • .. • • .. • • •• A·2094-2095 

t Precision Control Manufacturing, Inc., 1509 B Queen Anne Ave. N., Seattle, WA 
98109,206-281.9380 ............................................. A'2097 

Biddle Instruments, 510 Township Line Rd. Blue Bel~ PA 19422 ........ 215-546-9200 
Carter Manufacturing Corporation, 237 Sugar Road, BoHon. MA 01740 .. 611'779-5501 

§ Cole-Hersee Co. 20 Old Colony Ave. Boston, MA 02127-2467 ......... 617-268-2100 
CTS Corporation, 905 West Blvd North, Elkhart, IN 46514 .............. 219-293-7511 

§GG-Thorsen, 1801 Morgan Sl. P.O. Box 1209, Rockford, IL 61105-1209 
... . . . . . . . . . . . .. .. . . . .. .. . . . . . . .. . .. . . •.. .. . .. . .. ... . . . .. . . . .. . . . . . . . .. 815-968-9661 

§ Mallory Components DivisiOn, Emhart EIec./EIctrn. Grp. 222 Dixon Rd. Weston,Ont, 
CANADA M9P 385 . . .. . . . . . . . . . . .. . .. . . . . . . .. . ... .. . .. . .. .. .. . . . . . ... 416-244-4239 

tMaurey Instrument Corp., 4555 W. 60th Sl. Chicago, IL 60629 .......... 312-581-4555 
Me~Rain Controls, 42974 M-43 Hwy., Paw paw, MI49079 .............. 616-657-2527 
Mepco/Centralab, North American Philips Corporation, Hwy. 20 W., P.O. Box 858, Ft 

Dodge, IA 50501 ..................................................... 515-573-1300 
Noble U.s.A., Inc. 5450 Meadowbrook Ct. Rolling Meadows, IL 60008 .. 312-364-6036 

§ Reliance Electric Co. Marketing Info Center, P.O. Box 99502, ClevelBnd, OH 44199 
.................... , .. .. . . . .. .. . . . . .. . . . .. . .. . . . .. .. .. . . . . . .. .. .. . .. .. 800-245-4501 

tRoberi Shaw Instrument Div., Kendall Lane, NatiCk, MA 01780 .......... 617-875-9711 
t Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ................ . 

516-466-0911 
§Shokai Far East. LId., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

§tVishay Resistive Systems Group, 63 Lincoln Hwy., Malvern, PA 19355 .. 215-644-1300 

Rheostats, Motorized-4750 
En Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceanside, CA 92054, 

619-757-7770 .................................. A'2071,2073-2074, B-1205 

Ribbons for Printers-2000 - See Vol. D 

Rings, Retaining-2500 - See Vol. C 

Rings, Slip - See Slip Rings (Vol. B) 

Rivets-2825 - See Vol/C 

Robotic Pick & Place - See Arms & Manipulators, Robotic 
(Vol. D) 

Robotics - See Arms & Manipulators, Robotic (Vol. D), 
Control Systems, Robotic (Vol. D) 

Robots, Machine Vision-4900 - See Vol. D 

Robots, Pick and Place-4900 - See Val. D 

Rods, Ground-2800 - See Vol. C 

Rotators - See Antenna Rotators (Vol. D) 

Rotors, Motor & Generator - See Motor & Generator 
Armatures, Rotors, Stators (Vol. B) 

Rubber,Conductive-1600 - See Vol. C 

Rubber Guards (For Equipment) - See Bumpers (Vol. C) 

Rubber, Silicone-1600- See Vol. C 

Satellite Antennas - See Antennas, Satellite (Vol. D) 

PRODUCT INDEX & DIRECTORY 

Satellite Earth Stations, Transmit & Receive-1900 - See 
Vol. D 

Scale Expanders, Meter - See Multipliers, Meter (Vol. D) 

Scalers, Binary, Oecade-2325 - See Vol. D 

Scales, Oial-2400 - See Vol. C 

Scales, Electronic (Counting/Weighing)-2900 - See 
Vol. D . 

Scanners, Bar Code - See Readers, Bar Code (Vol. D) 

Scanners, Crossbar-1900 - See Vol. D 

Scanners, Fiber Optic-2475 - See Vol. B 

Scanners, Flying Spot-1900 - See Vo/.D 

Scanners, Infrared-2900 - See Vol. D 

Scanners, Instrument, Input/Output-2900 - See ,Vol. D 
Scanners, Optical-2900 - See Vol. D 

Scanners, Reed-2900 - See Vol. D 

Scissors-5400 - See Vol. C 

Scope Dollies - See Carts & Dollies, Instrument & 
Equipment (Vol. C) 

SCRs - See Thyristors (Vol. A) 

SCR Firing Controls - See Controls, SCR (Vol. D) 

Scramblers, Oata-2325 - See Vol. D 

Scramblers/Oescramblers, Video-1900 - See Vol. D 

Scramblers, Speech-1900 - See Val. D 

Screens, Printed Circuit-1700 - See Vol. C 

Screwdrivers-5400 ..... See Vol. C 

Screws, Lead, Feed & Translatory - See Drives & Drives 
Mechanisms (Dial) (Vol. C) 

Screws, Fastening-2825 - See Vol. C 

Scribers-5400 - See Vol. C 

Scribers, Wafer-Also See Machines & Accessories, 
Semiconductor Manufacturing-4100 - See Vol. D 

Sealers - See Coatings (Vol. C) 

Sealing Equipment, Metal to Glass/Ceramic-4100 -See 
Vol. D 

Seals & Feedthrus, Environmental - See Feedthrus & . 
Seals, Environmental (Vol. C) 

Seals, Ceramic To Metal-2500 - See Vol. C 

Seals, Glass To Metal-2500 .;.. See Vol. C 

Seals, HermetiC-Also See Services, Hermetic Sealing-
2500 - See Vol. C 

Seals, Microwave - See Gaskets, Shielding, RF (Vol. C), 
Seals, Waveguide (Vol. A) 

Seals, Pressure Sensitive-2500 -See Vol. C 

Seals, Waveguide-3450 
. Alpha Inds., Inc. • TAG Millimeter Comp., 651 Lowell Sl. Methuen, MA 01644 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 617-682-4661 
t Applied Plastics Technology, 45 Broadcommon Rd., Bristo~ RI 02809 ... 401-253-0200 
t Bacon Industries, 192 Pleasant Sl. Watertown, MA 02172-2399 ........ 617-926-2550 
tChomerics,lnc. 77 Dragon Ct. Woburn, MA 01898 ..................... 617-935-4850 
t Conductive System, Inc. RD. No.1, Box 1040, FIle. 5 South, Amsterdam, NY 12010 

.........•...•........•........•......•..•....... ;..................... 518-543-5740 
t Detoronics Corporation, 10660 E. Rush Sl. S. Et Monte, CA 91733 ...... 818-579-7130 

Lectronic Research Labs., Inc., 1423 Ferry Ave. Camden, NJ 08104 ..... 609-541-4200 
MI A-COM Microwave Components, Inc., South Avenue, Burlington. MA 01803 

......................................................•...............• 617-272-3000 
t Maury Microwave Corp. 8610 Helms Ave., CUcalT1onga, CA 91730 . .. . .. 714-987-4715 

Microwave Development Laboratories, 10 Michigan Dr. Natick, MA 01780 
.•..............................•........•......................•.....• 617-655-0060 

§t Parker Seal Grp. P.O. Box 11751, Lexington, KY 40512 ... , ... ..••. .• . .. 606-269-2351 
t Premier Microwave, 35 New Brpad Sl. Port Chester, NY 10573 ..•. ... .• 914-939-8900 

§t Systron-Donner Microwave Div., 14844 Oxnard Sl. Van Nuys, CA 91409 
.............•.................•...•..•....•..........•..•..••... , .••.• 818-786-1780 

t T eckn~ (Eastern Facility), 129 Dermody Sl. Cranford, NJ 07016 ........ 201-272-5500 

§-Product sold through distributors t..,...Product meets MIL specs EEM 1988 
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§t Wavefine, Box 718, W. Caldwel~ NJ 07006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-226-9100 

Search, Interceptor Set (MIL)-3475 - See Vol. 0 

Search Unit, Magnetic Tape - See Tape Search 
Equipment (Vol. D) 

Security Systems, Access Control-2000 - See Vol. 0 

Security Systems, Data-2325 - See Vol. 0 

Seismographs-2900 - See Vol. 0 

Seizers-5400 - See Vol. C 

Selsyns - See Motors, Synchronous (Vol. B) 

Semiconductor Material - See Crystals, Semiconductor 
(Vol. A) 

Semiconductor Wafer Fabrication, Assembling 
(Packaging)-4100 - See Vol. 0 

Semiconductor Wafer Fabrication, Designing 
(Topological)-4100 - See Vol. 0 

Semiconductor Wafer Fabrication, Maskmaking 
(Tooling)-4100 - See Vol. 0 

Semiconductor Wafer Fabrication, Processing-4100 -
See Vol. 0 

Semiconductor Wafer Fabrication, Testing/Trimming-
4100 - See Vol. 0 . 

Semiconductors - See Diodes (Vol. A), Rectifiers (Vol. A), 
Transistors (Vol. A) 

Sensors - See Transducer Listings (Vol. B) 

Sensors, Acoustic-2200 - See Vol. 0 

Sensors, Angle Measuring-5500 - See Vol. B 

Sensors, CCD Image-3700 - See Vol. B 

Sensors, Chemical-2200 - See Vol. 0 

Sensors, Fiber Optic-2475 - See Vol. B 

Sensors, Hall Effect-2200 - See Vol. 0 

Sensors, Light-3700 - See Vol. B 

Sensors, Liquid Flow-5500 - See Vol. B 

Sensors, - iquid Level: See Transducers, Liquid Level 
(Vol. B) 

Sensors, Moisture-5500 - See Vol. B 

Sensors, Proximity - See Transducers, Proximity (Vol. B) 

Sensors, Temperature- See Bolometers (Vol. D), 
Thermistors (Vol. B), Transducers (Vol. A) 

Sensors (MIL), Tactical Electronic Reconnaissance-3475 
- See Vol. 0 

Sequence Controllers - See Controllers, Programmable 
(Vol. D) 

Services, Acoustical, Consulting-4100 - See Vol. 0 

Services, Assembly & Fabrication (Incl. R&D) - Also see 
Services, Metal Parts Fabrication; Services, Printed 
Circuit Products-4100 - See Vol. 0 

Services, Assembly, Surface Mount Technology-4100 -
See Vol. 0 

Services, Backplane Wiring - Also see Services, Wire 
Wrapping; Services, Cable Assembly - Also see 
Services, Crimping; Services, Wire Cutting & 
Stripping-4100 - See Vol. 0 

Services, Cable Assembly-4100 - See Vol. 0 

Services, Calibration & Instrument Repair-4100 - See 
Vol. 0 

Services, Coating-4100 - See Vol. 0 

Seals, Waveguide-3450 

Services, Component Testing & Screening-4100 - See 
Vol. 0 

Services, Computer-Aided .Design (CAD)-Also See 
Computers, CAD, CAM, & CAD/CAM-4100 - See 
Vol. 0 

Services, Computer Programming - Also see Services, 
Computer Systems, Specific Classification-2050 -
See Vol. 0 

Services, Computer Systems, Builders-2050 - See 
Vol. 0 

Services, Computer Systems, Consulting-2050 - See 
Vol. 0 

Services, Computer Systems, Integrators-2050 - See 
Vol. 0 

Services, Computer Systems, Turnkey-2050 - See 
Vol. 0 

Services, Consulting, Chemical Analysis-4100 - See 
Vol. 0 .. 

Services, Consulting, Data Processing-4100 - See 
Vol. 0 

Services, Consulting, Drafting-4100 - See Vol. 0 

Services, Consulting, Engineering-4100 - See Vol. 0 

Services, Consulting, Pater'lt Development-4100 - See 
Vol. 0 

Services, Consulting, Production-4100 - See Vol. 0 

Services, Consulting, Research & Development-4100 -
See Vol. 0 

Services, Crimping - Also see Services, Wi~e Cutting & 
Stripping-4100 - See Vol. 0 

Services, Cryogenic-4100 - See Vol. 0 

Services, Custom Cable Fabrication-6000 - See Vol. C 

Services, Custom Molding, Plastics - See Services, 
Plastic Fabrication & Molding (Vol. D) 

Services, Data Processing, Consulting - See Services, 
Consulting, Data Processing (Vol. D) 

Services, Decapsulation/Encapsulation-4100 - See 
Vol. 0 

Services, Documentation (Incl. Technical Writing)-4100 
- See Vol. 0 

Services, Education/Training-4100 - See Vol. 0 

Services, Electrical Measurement & Test-4100 - See 
Vol. 0 

Services, Electroplating - See Services, Plating (Vol. D) 

Services, EMI/RFI Testing-4100 - See Vol. 0 

Services, Encapsulation - See Services, . 
Decapsulation/Encapsulation (Vol. D) 

Services, Environmental Testing-4100 - See Vol. 0 

SerVices, Equipment Leasing/Rental-4100 - See Vol. 0 

Services, Fluorocarbon Etching-4100 - See Vol. 0 

Services, Failure Analysis - See Services, Reliability 
(Vol. D) 

Services, Fiberoptics, Consulting-4100 - See Vol. 0 

Services, Hermetic Sealing-4100 - See Vol. 0 

Services, High Vacuum-4100 - See Vol. 0 

Services, Instrument Calibration - See Services, 
Calibration & Instrument Repair (Vol. D) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Shifters,Phase, Microwave-3450 

Services, Instrument Design (Industrial)-4100'- See 
Vol. D 

~ervices, Integration, Computer Systems - See Services, 
Computer Systems, Integrators (Vol. D) 

Services, Laser, Consulting-4100 - See Vol. D 
Services, Magnetics-4100 - See Vol. D 

Services, Measurement & Test, Electrical - See Services, 
Electrical Measurements & Test (Vol. D), Services, 
Environmental Testing 

Services, Measuring - See Services, Instrument Calibration 
(Vol. D), Services, Testing & Measuring 

Services, Metal Etching, Engraving-4100 - See Vol. D 

Services, Metal Parts Fabrication-4100 - See Vol. D 

Services, Metallizing (Incl. Electroforming)-4100- See 
Vol. D 

Services, Microprocessor Development - Also see 
Services, PROM & Array Programming-4100 - See 
Vol. D 

Services, Molding/Casting - Also see Services, Plastic 
Fabrication 8. Molding-4100 - See Vol. D 

Services, Optical Design-4100 - See Vol. D 

Services, Packaging-4100 - See Vol. D 

Services, Photographic-4100 - See Vol. D 

Services, Plastics 
Fabrication/Molding/Foaming/Finishing-4100 - See 
Vol. D 

Services, Plating-4100 - See Vol. D 

Services, Precious Metal Refining-4100 - See Vol. p 
Services, Precious Metal Resmelting, Recovery, 

Recycling-4100 - See Vol. D 

Services, PC Design/Preparation/Production-4100 -
See Vol. D 

Services, PROM & Array Programming - Also see 
Services, Microprocessor Development-4100 - See 
Vol. D 

Services, Qualification Testing - See Services, 
Environmental Testing (Vol. D) 

. Services, Reliability-4100 - See Vol. D 

Services, Rental, Instruments & Equipment - See Test 
Equipment, Rental & Lease (Vol. D) 

Services, Repair, Maintenance"':' See Services, Calibration 
& Repair Instrument (Vol. D) 

Services, RFI Measuring - See Services, Electrical 
Measurement & Test (Vol. D) 

Services, Silicon Foundry - See Silicon Foundry Services 
(Vol. D) 

Services,Silk Screening-4100 - See Vol. D 

Services, Soldering-4100 - See Vol. D 

Services, Technical Writing - See Services, 
Documentation (Vol. D) 

Services, Testing & Measuring - See Services, Electrical 
Measurement & Test (Vol. D), Services, Environmental 
Testing 

Services, Testing, Environmental - See Services, 
Environmental Testing (Vol. D) 

Services, Training/Education-4100 - See Vol. D 

Services, Vibration Surveys-4100 -, See Vol. D 
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Services, Welding & Brazing-4100 - See Vol. D 

Services, Wire Cutting & Stripping - Also see Services, 
Crimping-4100 - See Vol. D 

Services, Wirewrapping/Soldering/Welding/Brazing
Also See Services, Backplane Wiring-4100 - See 
Vol. D 

Servo Systems-4900 - See Vol. D 

Shaft Encoders, Shaft Position - See Encoders, Shaft 
Angle (Vol. B) 

Shaft Locks - See Locks, Dial & Shaft (Vol. C) 

Shafts & Adapters-Also See Couplings, Shaft, Rigid & 
Flexible-3500 - See Vol. B 

Shake Tables - See Testers, Vibration (Vol. D) 

Shells, Encapsulation - See Cups, Encapsulation (Vol. C) 

Shielding, EMI/RFI-4525 - See Vol. C 

Shielding Beads, Ferrite-4525 - See Vol. C 

Shields, Cable - See Braid, Cable (Vol. C) 

Shields, Cathode-Ray Tube-4525 - See Vol. C 

Shields, Coil-4525 - See Vol.' C 

Shields, Corona-4525 - See Vol. C 

Shields, Electrostatic - See Shields, Tube (Vbl. C) 

Shields, Indicator Light-4525 - See Vol. C 

Shields, Magnetic-4525 - See Vol. C 

Shields, Photomultiplier-4525 - See Vol. C 

Shields, RF-Also See Gaskets, Shielding, RF-4525 -
See Vol. C 

Shields,Transformer-4525 - See Vol. C 

Shields, Tube-4525 - See Vol. C 

Shields, Wire - See Braid, Cable (Vol. C) 

Shift Registers-2325 - See Vol. D 

Shifters, Frequency - See Converters, Frequency to 
Frequency (Vol. D) 

Shifters, Phase, Microwave-3450 
TRM,lnc.,401 Kelly Ave., Grenier.Field, Manchester, NH 03103, 603-627-6000 

•. c •......•.....•...•.••...••.•..•..•.•..••••••...••.• , .... , .•.•.• A·1845 
t Airtron, litton Industries, Inc., 200 E Hanover Ave.. Morris Plains, NJ 07950 

· ..................... ' ... , . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 
t Alpha Ind." Inc., Microwave Comp. Div., 90 Glenn SI.. lawrence, MA 01843 

............. : .................................. 617-681-8520 
Amphenol RF Operations, Amphenol CorporatiOn, One Kennedy Avenue, Danbury, CT 

06810 ................................................................ 203-743-9272 
t Anghellaboralories, Inc.. 3 Route 46 West. Fairfield. NJ 07006 ......•.• 201-575-1116 
t Arra Inc., 15 Harold Ct.. Bay Shore, NY 11706 ........................... 516-231-8400 
t Daico Industries, Inc., 2139 East Del Amo Blvd.. Compton, CA 90224 .... 213-631-1143 
t General Microwave Corporation, 5500 New Horizons Blvd.. Amityville, NY 11701 

· . . . . . . . .. . . • . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . • . . • . . . . . . . . 516-226-8900 
Hewlett-Packard Co" 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 

· . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . .. . . . . . . . .. Call local Sis. Off. 
Hughes Aircraft Co" Microelctrns. Sys. Div" 2601 Campus Dr" Irvine, CA 92715 

......•.................•............................•..............•.. 714-752-3800 
lectronic Research labs" Inc" 1423 Ferry Ave.. Camden, NJ 08104 ..... 609-541-4200 

§t MI A-COM Omni Spectra. Inc., 21. Continental Blvd.. Merrimack, NH 03054 
.........•.................•............................•.............. 603-424-4111 

tMaury Microwave Corp., 8610 Helms Ave" Cucamonga, CA 91730 .... " 714-987-4715 
tMerrimac Industries, 41 Fairfield P~ West CaldWel~ NJ .07006 .......... ,201-575-1300 
tMicrolab/FXR, 10 Microlab Ad.. Uvingston, NJ 07039 ................... 201-1192-7700 
t Microwave Applications Group, 3030 Industrial Pkwy" Santa Maria. CA 93455 

· . . .. . . . . . . . . . . • . . • . . . . . . . . . .. . .. . . . ... . . .. . .. . .. .. . . • . .. . . • . . . . . • . . • . . 805-928-5711 
§ Microwave Development laboratOries, 10 Michigan Dr" Natick, MA 01760 

· . . . . .•. .. ... . . . . . . . .•. • . . . .•. .. . .•. . . . . .. ..•.. .. .•. .. . .. . .. .. . . .. .. ... 617-655-0060 
tMitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· ........•........... , . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . 514-694-6666 
t Narda Microwave Corp., Subsidiary 01 Loral Corp., 435 Moreland Ad.. Hauppauge, NY 

11788 ..................... "......................................... 516-231-1700 
t Norsallndustries, 85 0 Hollman lane s.. Centrai IsUp, NY 11722 •...••. 516-234-1200 
t Premier Microwave, 35 New Broad SI.. Port Chester, NY 10573 ......... 914-939-8900 

Reeve Electronics. Mellish E Murray, 1715 W. Carroll Ave.. Chicago, ,IL80612 
.......... " ............................ " ........... " .............. " 312-87!Hl150 

Sanders Associates, Inc.. ECBD, A lockheed Company, 955 Perimeter Rd.. Manchester, 
NH 03108-8500 ..•.......••.•.........•.....••..•..•.. : . • . . . • . . . . . • . . 603-645-5548 

§-Productsold through distributors t-Product meets MIL specs EEM 1988 
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t Sanders Associates, Inc., Microwave, 955 Perimeter Rd, Manchester, NH 03108 
. . . . . . . .. .. . . . .. . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 603-645-6000 Ext 4299 

Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver City, CA 90230 
213-390-7477 

§t Systron-Donner Microwave Div., 14644 Oxnard St, Van Nuys, CA 91409 
...................................................................... 818-788-1760 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
t UTE Microwave, 3500 Sunset Ave. Asbury Park, NJ 07712 ............. 201-922-1009 

Varian Associates, Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 
............................................. ............. 415-493-4000 

§t Waveline, Box 718, W. Caldwell, NJ 07006 ..... . ....... 201-226-9100 

Shifters, Phase, RF-3450 
Ryan International Corp., 4800 Evanswood Dr., Columbus, OH 43229-6207, 

614-885-3303 .................................................... [)O1318 
t Alpha Inds.. Inc. Microwave Comp. Div., 90 Glenn St. lawrence, MA 01843 

""""""'" ..................... .. ........... 617-681-8520 
Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810 ................................................................ 203-743-9272 
t Anghel Laboratories, Inc. 3 Route 46 West Fairfield, NJ 07006 . ....... 201-575-1116 
tArra Inc., 15 Harold Ct., Bay Shore, NY 11706 ...... "................... 516-231-6400 
t Automatic Coil Corp., Sub. Designatronics, Inc. 3545 NW. 71 st St, Dept E. Miami, FL 

33147..... .................. .. ... 305-696-6660 
tDaico Industries, Inc., 2139 East Del Amo Blvd, Compton, CA 90224 .... 213-631-1143 
t General Microwave Corporation, 5500 New Horizons Blvd, Amityville, NY 11701 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ............................ 516-226-8900 
Locus, Box 740, State College, PA 16804 814-466-6275 

t Lorch Electronics, SUb. of Vem~ron Corp., 105 Cedar La, Englewood, NJ 07631 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... ~ . . . . . . . . . . . . . . . . .. 201-569-8282 

MI A-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 
............................ .................. 617-272-3000 

§t MIA-COM Omni Spectra. Inc., 21 Continental Blvd. Merrimack, NH 03054 
.................... .. .. 603-424-4111 

tMerrimac Industries, 41 Fairfield Pl, West Caldwell, NJ 07006 .......... 201-575-1300 
§ Microwave Development Laboratories, 10 Michigan Dr., Natick, MA 01760 

............. ...................................... . ......... 617-655-0060 
t Narda Microwave Corp. Subsidiary of Loral Corp., 435 Moreland Rd, Hauppauge, NY 

11788 ............... ............................ 516-231-1700 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 ..... ... 914-939-8900 
t Sanders Associates, Inc., Microwave, 955 Perimeter Rd., Manchester, NH 03108 

"""""""'"'''''''''''''''''''''''''''''''''''''''''''' 603-645-6000 Ext 4299 
Tele-Tech Corporation, p.o. Box 790, Bozeman, MT 59715 ............. 406:-586-0291 
Varian Associates, Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 

....................................................................... 415-493-4000 
§t Waveline, Box 718, W. Caldwell NJ 07006 .. .. .. . .. .. .. .. .. .. ... 201-226-9100 

Shifters, Phase 60/400 Hz-4050 - See Vol. D 

Shrinkable Plastics & Elastomers - See Caps, Forms & 
Tapes, Heat Shrinkable (Vol. C), Tubing, Heat Shrinkable 
(Vol. C) 

Shunts, Connector-2100 - See Vol. C 

Shunts, Meter-2900 - See Vol. D 

Shutters, Microwave-3450 
•. ' t Airtron, Litton Industries, Inc., 200 E Hanover Ave. Morris Plains, NJ 07950 

.. .. .. .. .. . . .. .. . .. .. .. .. .. .. .. .. .. .. .... ... 201-539-5500 
Alpha Inds" Inc. - TRG Millimeter Comp. 651 Lowell Sl, Methuen, MA 01844 

...................................................................... 617-682-4661 
Hughes Aircraft Co., Microelctrn& Sy& Div., 2601 Campus Dr. Irvine, CA 92715 

........... "'" ........................................... 714-752-3800 
Lectronic Research Labs, Inc., 1423 Ferry Ave., Camden, NJ 08104 . . . 609-541-4200 

§ Microwave Development Laboratories, 10 Michigan Dr. NatiCk, MA 01760 
....................................................................... 617-655-0060 

t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 
................................................. 514-694-6666 

t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 .. . . . . . .. 914-939-8900 
§t Waveline, Box 718, W. Caldwell, NJ 07006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-226-9100 

SIDACs-4800 
Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 .•.•••..•.. ,........................................ B'1586 
§ Teecor ElectroniCS, Inc., 1801 Hurd Dr., Irving, TX 75038, 214·580·1515 

. • . . . • • . • .. • • • • • • • .. • . .. • • • • • • .. . .. • . . • .. .. • • • .. . • .. • . • . . . • •. A·2146·2149 
Motorola Semiconductor Prod& Sector, 3102 North 56th Street Phoenix, f\Z 

85018-6606 ......................................................... 602-244-6900 
Triac Electronic Systems, Inc. 87-27 Myrtle Ave., Glendale, NY 11385 .. 716-441-4759 

Signal Averagers-2900 - See Vol. D 

Signal Conditioners & Equipment-1100 - See Vol. D 

Signal Generators - See Generators, Specific Type (Vol. D) 

Signal Systems, Fiber Optic-2325 - See Vol. D 

Signal Tracers - See Testers, Signal Tracing (Vol. D) 

Silica, Fused-2500 - See Vol. C 

Silicon Foundry Services-4100 - See Vol. D . 

Silk Screening Services - See Services,. Silk Screening 
(Vol. D) 

Slotted Lines, Microwave-3450 

Simulation Systems, Electromagnetic Pulse-1100 - See 
Vol. D 

Simulators, Data-2900 - See Vol. D 

Simulators, Digital Satellite-1900 - See Vol. D 

Simulators, Motion-2550 - See Vol. D 

Simulators, Optics-3700 - See Vol. B 

Simulators, Power Failure-2900 - See Vol. D 

Simulators, Powerljne Disturbance-2900 - See Vol. D 

Simulators, Radar-3475 - See Vol. D 

Simulators, Resolvers-2900 - See Vol. D 

Simulators, Solar-2900 - See Vol. D 

Simulators, Thermocouple-2900 - See Vol. D 

Simulators (MIL), EW-3475 ..:... See Vol. D 

Simulators (MIL), EW Quick Reaction Capability-3475 -
See Vol. D 

Simulators (MIL), RHAW-3475 - See Vol. D 

Simulators (MIL), Weapon-3475 - See Vol. D 

Sinks, Heat - See Heat Sinks, Semiconductor (Vol. C), Heat 
Sinks, Soldering (Vol. C) 

Sleeves - See Tubing (Vol. C) 

Slides, Cabinet & Chassis-1400 - See Vol. C 

Slip Clutch - See Knobs, Slip Clutch (Vol. C) 

Slip Rings & Assemblies-3500 - See Vol. B 

Slotted Lines, Microwave-3450 
t Mord Manufacturing Co. P.O. Box 2116, 32 Sixth Rd, Woburn, MA 01801 

................................................................ 617-935-8610 
Hewlett-Packard CO.,19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 

................................................................... Call Local SI& on. 
Hughes Aircraft Co., Microelctrn& Sy& Div., 2601 Campus Dr. Irvine, CA 92715 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
tMaury Microwave Corp., 8610 Helms Ave., Cucamonga. CA 91730· ...... 714-987-4715 
tMicrolab/FXA, 10 Microlab Rd, Uvingston, NJ 07039 ................... 201-992-7700 

Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-346-8600;800-527-4642 

Socket Adapters-2100 - See Vol. C 

Sockets, Array-2100 - See Vol. C 

Sockets, Burn In-2100 - See Vol. C 

Sockets, Capacitor-2100 - See Vol. C 

Sockets, Chip Carrier, Surface Mount-2100 - See Vol. C 

Sockets, CRT-2100 - See Vol. C 

Sockets, Crystal-2100 - See Vol. C 

Sockets, Diode-2100 - See Vol. C 

Sockets, DIP and DIL-2100 - See Vol. C 

Sockets, Disposable Carrier-2100 - See Vol. C 

Sockets, Integrated Circuit-2100 - see Vol. C 

Sockets, International-2100 - See Vol. C 

Sockets, Lamp & Lamp Assemblies-2460 - See Vol. B 

Sockets, Leadless Carrier-2100 - See Vol. C 

Sockets, LlF & ZIF-2100 - See Vol. C 

Sockets, Miniature & Subminiature - See Sockets, Diode 
(Vol. C) 

Sockets, Pin Grid Array-2100 - See Vol. C 

Sockets, Power (Receptacles)-2100 - See Vol. C 

Sockets, Relay-2100 - See Vol. C 

Sockets, SIMM-2100 - See Vol. C 

Sockets, SIP-2100 - See Vol. C 

Sockets, Surface Mount-2100 - See Vol. C 

Sockets, Test-2100 - See Vol. C 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Shifters, .. Phase, Microwave-3450 

Sockets, Transistor-2100 - See Vol. C 

Sockets, Tube-2100 - See Vol. C 

Sockets (MII.)-2440 - See Vol. B 

Software, Applications-2050 - See Vol. D 

Software, CAD-2050 - See Vol. D 
Software, Communications-2050 -See Vol. D 

Software, Compilers/Languages-2050 -:- See Vol. D 

Software, Computer Performance Measurement-2050 -
See Vol. D 

Software, Data Base Management-2050 - See Vol, D 

Software, Data Base Management Dictionaries-2050 -
See Vol. D 

Software, Data Base Query Language-2050 - See Vol. D 

Software, Data Communications Control-2050 - See 
Vol. D 

Software, DC Motor Control-2050 - See Vol. D 

Software, Disk/Tape File Utilities-2050 - See Vol. D 

Software, Emulation/Simulation-2050 - See Vol. D 

Software, Graphics-2050 - See Vol. D 

Software, Information Storage & Retrieval-2050 - See 
Vol. D 

Software, Job SchedulingIAccounting-2050 - See 
Vol. D 

Software, Librarians-2050 - See Vol. D 

Software, Motion Control-2050 - See Vol. D 

Software, Operating Systems-2050 - See Vol. D 

Software, Operating Systems Enhancement-2050 - See 
Vol. D 

Software, Programming/Systems Development Aids-
2050 - See Vol. D 

Software, Program Translators-2050 - See Vol. D 

Software, Report Generators-2050 - See Vol. D 

Software, Security-2050 - See Vol. D 

Software, Sort/Merge-2050 - See Vol. D 

Software, Spoolers-2050 - See Vol. D 

Software, Utili!ies-2050 - See Vol. D 

Solar Cells - See Cells, Photovoltaic (Vol. B) 

Solder (All Types)-4600 - See Vol. C 

Solder Lugs - See Terminals, Lug (All Types) (Vol. C) 

Solder Pots & Baths-4600 - See Vol. C 

Soldering, Wave, Control/Monitoring-4600 - See Vol. C 

Soldering Accessories-4600 - See Vol. C 

Soldering Equipment, Hot Gas-4100 - See Vol. D 

Soldering Equipment, Induction Heating-4100 - See 
Vol. D 

Soldering Equipme~t, Infrared-4100 - See Vol. D 

Soldering Equipment, Printed Circuit-4100 - See Vol. D 

Soldering Equipment, Resistance-4100 - See Vol. D 

Soldering Systems, Temperature Controlled-4100 - See 
Vol. D 

Soldering Equipment, Ultrasonic-4100 - See Vol. D 

Soldering Equipment, Vapor Phase-4100 - See Vol. 0 
Soldering Guns, Irons & Desoldering Tools-4600 - See 

Vo/.C 

PRODUCT INDEX & DIRECTORY 

Soldering Machines, Laser-41.00 - See Vol. D 

Soldering (MIL)-2440 - Se~ Vol. B 

Solenoids, Linear-4550 - See Vol. B 

Solenoids, Proportional-4550 - See Vol. B 

Solenoids, Rotary-4550 -See Vol. B 

Solenoids, Stepping-4550 - See Vol. B 

Solenoids (MIL)-2440 - See Vol. B 

Solvents - See Cleaners & Solvents (Vol. C) 

S100 Bus- See Board Computers & Subassemblies 
(Vol. D) 

Sound Absorbing Materials-2825 - See Vol. C 

Sound Level Indicators - See Meters, Audio Level (Vol. D) 

Sound Recording Equip. - See Microphones (Vol. D), 
Recorders (Vol. D), etc. 

Source & Detector Assemblies (SDAs)-3700 - See 
Vol. B 

Spacers-2825 - See Vol. C 

Spaghetti - See Tubing, Spaghetti (Vol. C) 

Spark Gaps-4300 - See Vol. B 

Speakers, Explosion & Flame Proof-1300 - See Vol. D 

Speakers, Horn-1300 - See Vol. D 

Speakers, Intercom-1300 - See Vol. D 

Speakers, Midrange-1300 - See Vol. D 

Speakers, Musicallnstrument-1300 - See Vol. D 

Speakers, Paging - See Speakers, Intercom (Vol. D) 

Speakers, Pillow-1300 - See Vol. D 

Speakers, Public Address-1300 - See Vol. D 

Speakers, Replacement (Inc!. Aircraft, Automotive & 
TV)-1300 - See Vol. D 

Speakers, Submergence,Proof-1300 - See Vol. D 

Speakers, Subminiature-Also See Bells, Buzzers, 
Gongs, Sirens & Aural Warning Devices-1300 - See 
Vol. D . 

Speakers, Tweeter-1300 - See Vol. D 

Speakers, Weatherproof-1300 - See Vol. D 

Speakers, Woofer-1300 - See Vol. D 

Speakers (MIL)-2440 - See Vol. B 

Speaker Systems-1300 - See Vol. D 

Spectrometers-2900 - See Vol. D 

Speech Compression & Synthesis Equipment-2325 -
See Vol. D 

Speed Drives, Motor - See Controls, Motor Speed (Vol. D) 

Spiral Wrap - See Tubing, Spiral Wrap (Vol. C) 

Splicers, Coaxial Cable-5400 - See Vol. C 

Splicers, Fiber Optic-2475 ....; See Vol. B 

Splicers, Wire (Incl. Butt & Cap Types)-5400 - See 
Vol. C 

Splices-2100 - See Vol. C 

Splices, Fiberoptic-2475 - See Vol. B 

Splicing Equipment, Fiber Optic-5400 - See Vol. C 

Splicing Equipment, Magnetic Tape-1300 - See Vol. D 

Splitters/ Combiners, Power - See Dividers, Power 
(Vol. A) 

Spoolers, Printer Buffers-2325 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Spoolers, Punched Tape - See Readers, Punched Tape 
(Vol. D) 

Springs (All Types)-2500 - See Vol. C 

Stabilizers, Current - See Current Sources (Vol. D), 
Regulators, Current (Vol. D) 

Stabilizers, Line Impedance-4050 - See Vol. D 

Stabilizers, Voltage - See Regulators & Stabilizers, 
Voltage (Vo!. D), Transformers, Voltage Regulating 
(Vol. A), Voltage Sources (Vol. D) 

Stabilizers, Voltage/Current, Automatic -'See Power 
Supplies, Constant Current (Vol. D) 

Stalos (Stabilized Local Oscillators) - See Oscillators, 
Microwave (Vol. A) 

Stampings, Precious Metal - See Preforms, Precious 
Metal (Vol. C) 

Standards, Atomic Beam-2900 - See Vol. D 

Standards, Capacitance-2900 - See Vol. D 

Standards, Current-2900 - See Vol. D 

Standards, Delay Line-2350 
t Anders, Inc, 77 Wolcott Rd., Simsbury, CT 06070 ...................... 203-658-7666 

Standards, Frequency-2900 - See Vol. 0 

Standards, Inductance-2900 - See Vol. D 

Standards, MagnetiC Field-2900 - See Vol. 0 

Standards, Noise-2900 - See Vol. 0 

Standards, Phase-2900 - See Vol. 0 

Standards, Phase Angle-2900 - See Vol. 0 

Standards, Resistance-2900 - See Vol. 0 

Standards, Temperature-2900 - See Vol. 0 

Standards, Time-2900 - See Vol. D 

Standards, Voltage-2900 - See Vol. 0 

Standards, Voltage Ratio-2900 - See Vol. 0 

Standoffs - See Bushings, Glass, Plastic, Metal, etc. (Vol. C) 

Standoffs, PCB-2825 - See Vol. C 

Stands, Instruments-1400 - See Vol. C 

Stands, Instrument, Tilting-1400 - See Vol. C 

Stands, Printer/Terminal-1400 - See Vol. C 

Starters, Motor, Solid State-3500 - See Vol. B 

Static Eliminating Materials, Devices, & Equipment-4525 
- See Vol. C 

Stators, Motor & Generator - See Motor & Generator 
Armatures,Rotors, Stators (Vol. B) 

STD Bus - See Board Computers & Subassemblies (Vol. D) 

Steppers, Indexing, Motor-3500 - See Vol. B 

Steppers, Indexing, Switch-5100 - See Vol. B 

Stiffeners, PCB, Glass Epoxy-1700 - See Vol. C 

Storage Equipment, Cartridge/Cassette-1400 - See 
Vol. C 

Storage Equipment, Disk-1400 - See Vol. C 

Storage Equipment, Flexible Disk-1400 - See Vol. C 

Storage Equipment, Magnetic Card-1400 - See Vol. C 

Storage Equipment, Multifunctional-1400 - See Vol. C 

Storage Equipment, Printout-1400 - See Vol. C 

Storage Equipment, Reel-to-Reel Tape-1400 - See 
Vol. C 

Storage Racks, Circuit Board-1400 - See Vol. C 

Suppressors, Noise-2700 

Strain Reliefs, Cable & Wire-2800 - See Vol. C 

Strip-Line Components, Microwave-3450 
fifth Dimension, Inc., 801 New York Ave., Trenton, NJ 08638, 609·393-8350 

................................................................. 801421 
TAM, Inc., 401 Kelly Ave., Grenier field, Manchester, NH 03103,603-827-6000 

................................................................. A·1845 
§t Adams-Russell, Anzac Div, 80 Cambridge St, Burlington, MA 01803 .... 671-273-3333 

t American Etching & MIg., 13730 Desmond St, Pacoima" CA 91331-2796 . 
....................................................................... 818-896-1187 

§t Anaren Microwave, P.O. Box 178, 6635 Kirkville Rd., E. Syracuse, NY 13057 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . .. . . . . .. 315-432-8909 

t AlTa Inc, 15 Harold Ct., Bay Shore, NY 11706 ........................... 516-231-8400 
§t Avantak, inc., 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

Centertlex Techn. Corp, 221 Seventh Ave., P.O. Box 21, Hawthome, NJ 07507 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 201-423-0505 

tCenlral Microwave Co, Alpha Inds., Inc., 12180 Prichard Farm Rd., Maryland Heights, MO 
63043 ...... , ......................................................... 314.291-5270 

Coaxial Dynamics, 15210 Industrial ParkWay, Cleveland, OH 44135 .... 1-800-C0AXIAL 
t Electro-Magentic Processes, InC, Subsidiary of ISC Group, Inc, 9616 OWensmouth Ave, 

Cha1sworth, CA 91311-4858 ....................................... '.' 818-882-6333 
tEMC Technology Inc, 1971 Old Cuthbert Rd., Cherry HiI~ NJ 08034 ..... 609-429-7800 
t FEI Microwave, Inc, Frequency Electronics, Inc., 825 Stewart Dr, Sunnyvale, CA 94086 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-732-0880 
t General Microwave Corporation, 5500 New Horizons Blvd., Amilyville, NY 11701 

..............................................................• " 516-226-8900 
HDS Inc., 12310 Pinecrest Rd., Reston. VA 22091 ....................... 703-620-6200 
Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

· .. . . . . .. . .. . .. . ... ................................................... 714.752-3800 
§t MIA-COM Omni Spectra, Inc, 21 Continental Blvd., Merrimack, NH 03054 

.. ................ ................................... ............... 603-424.4111 
tMerrimac Industries, 41 FairfieldP~ West Caldwel~ NJ 07006 .......... 201-575-1300 
tMicrolab/FXR, 10 Microlab Rd., Livingston. NJ 07039 .... c ..•.•......•.. 201-992-7700 
tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
tMitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514.694.6666 
t Norsallnduslries, 85 0 Hoffman Lane s.. Central Islip, NY 11722 ....... 516-234.1200 
t Premier Microwave, 35 New Broad St, Port Chester, NY 10573 . . . . . . . .. 914-939-8900 

RLC Electronics, Inc, 83 Radio Cir, Ml Kisco. NY 10549 ................ 914.241-1334 
Rogers Corp., One Technology Dr, Rogers, CT 06263 .................. 203-774.9605 

§t Solitron Devices, Inc., Semiconductor Group. 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. . . . .. . . . . . .. 305-848-4311 

§tSys1ron-Donner Microwave Div, 14844 Oxnard St, Van Nuys. CA 91409 
....................................................................... 818-786-1760 

Telonic/Berkeley, Berkeley Inds Inc, P.O. Box 277, Laguna Beach, CA 92652 
· . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 714.494.9401 

t Transco Products, Inc, 1001 Flynn Rd., Camarillo, CA 93011-6003 ...... 805-9.87-8007 

Strips, Ground-1900 - See Vol. 0 

Strips, Marker & Fanning-6000 - See Vol. C 

Stroboscopes - See Lamps, Stroboscopic Source (Vol. B) 

Substrates, Ceramic-2800 - See Vol. C 

Substrates, Flexible-2800 - See Vol. C 

Substrates, Glass-2800 - See Vol. C 

Substrates, Metallic-2800 - See Vol. C 

Substrates, Sapphire-2800 - See Vol. C 

Suppressors, Arc - See Protectors, Surge (Vol. B) 

Suppressors, Noise-2700 
t Controlled Power Co., 1955 Stephenson Hwy., Troy, MI48083, 

313-528-3700;1-800-521-4792 ••••..••....•••.•••.••••.•••••.• 002085-2086 
§ Dlsplex, Inc., North Hills ElectroniCS, Inc., Alexander Place, Glen Cove, NY 11542, 

516-671-4400 .................................................... 002091 
§ E.P.D., 1045 So. East Street, Anaheim, CA 92805-8508, 

714-520-0881 ;1-800-343-1813 ..................................... 002113 
Fujitsu Components of America, 3320 Scott Blvd., santa Clara, CA 95054, 

408-727-1700 ..................................... C'1337-1339,1386-1369 
Hipolronics Inc., P.O. Drawer A, Brewster, NY 10509, 914-279-8091 

....................... ,............. ....................... 002115-2116 
Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

...................................... ., •••••••••• , ••.•••.••.•.••• 002119 
MCG Elctms., 12 Burt Dr., Deer Park, NY 11729, 516-586-5125 

.................................................. B'1327,1329,1331-1341 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 ......................................... : .......... A'1676 
Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408·730-0300 ........................................ A'1844 
Perma Power Elctrns., 5601 W. Howard Ave., Chicago, IL 60648, 312-847-9414 

................................................................. B'1346 
t Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699'5514;800-431-1064 ................................... A'1270-1271 
§ Pulizzi Engineering, Inc., 3260 S. Susan St., santa Ana, CA 92704-6865, 

714-540-4229 .......................................... , '.... 002147-2149 
t RFI Corporation, 100 E. Pine Aire Dr., Bay Shore, NY 11706, 516-231-6400 

................................................................. A'1687 
RTE Aerovox Inc., 740 Balleville Ave., New Bedford, MA 02745, 617-!I94-9661 

................................................................. A'1690 
Schaffner EMC, Inc., Components DiviSion, 825 Lehigh Avenue, Union, NJ 07083, 

201-851-0644;800-367-5566 ....................................... A'1691 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Suppressors, Noise-2700 (Cont'd) 
Superior EJectric, ;183 Middle. 51., Bristol, CT 06010, 203-58a-9561 •••••• 1)02155 

§tTopaz, Inc., 9192 Topaz Way, San Diego, CA 92123-1165, 619-279'()831 
• ••.••••••••••.•••••••••• ; •••• :: •••••••••••••• ,. • • • • • • • • • • •• 1)02156-2157 

Tri-Mag, Inc., 8210 West Doe Ave., Visalia, CA 93291,209-651-2222 ••••• A'1703 
Arstan Products Intemationallnc, 99 Jericho TpI<e., Jericho, NY 11753 ...•.....•...•... 

. 516-333-8100 
§ Brooks Manufacturing Corp, 4001 N. American St. Philadlliphia, PA 19140 

......................................................................... 215-228-4433 
Brooks Power Systems, 1810 Byberry Rd; Bensalem, PA 19020 ., ..•.... 215-244-0264; 

1-800-523-1551 
tChomerics Inc., 77 Dragon Ct, Woburl\ MA 01888 ..................... 617-935-4850 
§ Clare Division, Generallnstrumenl Corp, 3101 W. Pratt Blvd., Chicago, IL 60645 . 

.........•...........................................•.......•......... 312-262-7700 
§Control Cable,lnc., 7261 Ambassador Rd., Ba~imore. MD 21207 ........ 301·298-4411 

§tControl Concepts Corp., P.O. Box 1380, Binghamton, NY 13902·1380 ..• 607-724-2484 
t Dynamic Air Engrg.. Inc.. 620 E. Dyer Rd., Sanll! Ana. CA 92705-5697 ... 714-540-1000 
§ Eaton Corp.lCutler-Hammer Prods. Aerospace & Commercial Controls Div,4201 N. 

27th St.. Milwaukee, WI 53216 ........................................ 414-449-7487 
§tEFI Corporation, 350 West 2700 South, SaK Lake City, UT 64115 .•...... 801-486-5871; 

800-221-1174 
§ Elactrocube, 1710 So. Oal Mar Ave, San Gabriel, CA 91776 ...........• 818-573-3300 

Engineered Components Co, P. O. Box 8121, San Luis Obispo, CA 93403-8121 
· . . . . . . . . . . . • . .. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-544-3800 

§ Ferroxcube, Amperex Electronic Corp, 5083 Kings Hwy, Saugerties. NY 12477 
....................................................•...............•.. 914-246-2811 

§GG-Thors9l\ 1801 Morgan St.. P.O. Box 1209, RockIord,IL 61105-1209 
· . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 815-968-9661 

General Semiconductor Ind..lnc.. Square 0 Company, 2001 W. 10 P~ Tempe, AZ 85281 
....................................................•...............•.. 602-968-3101 

t Genisco Technology Corp., Fi~ers Div, 16435 Susana Rd; Rancho Dominguez. CA 
90221 ................................................................ 213-537-4750 

t Hopkins Engrg.. 12900 Foothill Blvd; San Fernando, CA 91342 ......•.. 818-361·8691 
Kalglo Elctms. Co., Inc., 6564 Ruch Rd; E. Allen Twp., Bethlehem, PA 18017·9359 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-837·0700;800-524-0400 
Lenco Elctms..lnc.. 1330 Belden St, McHenry, IL 60050 ................ 815-344-2900 

§Love Controls Corp., 1475 S. Wheeling Rd, Wheeling, IL 60090 ......... 312-541-3232 
Marway Prods. Inc., 311 N. Clara St. Santa Ana, CA 92703 . .. . . .. . . . . . .. 714-973·1800 

tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Narda Microwave Corp., ,Subsidiary of loral Corp, 435 Moreland Rd; Hauppauge, NY 

11788 ................................................................ 516-231-1700 
Omega Engineering, Box 4047, Stamtord, CT 06907 .................... 203-359-1660 

§t Power Integrity Corp., 1640 Pembroke Rd; P.O. Box 9682, Greensboro, NC 27429-0682 
.. . . . . . . . . . . . . . . .. . . . . . .. . .. . .. ..•..•. . . ... ... .. . . . . . . .. 919-379-9773;800-237-6260 

Roederstein Elctms., Inc, P.O. Box 5588, Statesville. NC 28677 ......... 704-872-8101 
t Rlron Corp, 7324 Lawndale. Skokie, IL 60076 ........................... 312-679-7180 

Saacor,lnc, 123 Woodland Ave, Westwood, NJ 07675 .................. 201-666-5600 
Shape Magnetronics, Inc, 901 DuPage Ave., Lornbard,IL 60148 ........ 312-620-8394 

§ Sl Waber, Inc., 300 Harvard Ave., Weslville, NJ 08093 ... 809-456-5400;800-257-8384 
Standard Condenser Corp., 1065 W. Addison St.. Chicago,ll60613 ..... 312-327-5440 
Stetron International,lnc, 90 Broadway, Buffalo, NY 14203 ............. 716-854-3443 

§tSurgeonics Ltd., 50 Pine St.. Hudson Falls. NY 12839 ................ : .. 518-747-21.56 
Tamura Corporation of America, 1150 Dominguez St.. Carson, CA 90746-3518 

....................................................................... 213-638-1790 
§t Tycor Electronic Products Ltd., 6H)7-6 Street S.E., Calgary, Alberta, CANADA T2H 1 L9 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 403-259-3200 
Xentek, Inc, 780 Shadow Ridge Dr., Vista, CA 92083.................... 619-727·0940 

Suppressors, Transient Voltage (All Types)-4300 - See 
Vol. B 

Surface Acoustic Wave, Delay Line-2350 
§t Andersen Laboratories, 1280 Blue Hilts Ave., Bloomffeld, CT 06002, 203-242'()761 

....................................................... A'133S,1497,1636 
t Sawlek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-1186-8860 ••• A.1463 
t Hoffman, P. R., Co., Materials Proce.ssing Div, Spreckels Industries Inc., 321 Cherry St.. 

Carlisle, PA 17013 ................................................... 717-243-2011 
t Phonon Corporation, 7 Herman Drive. P.O. Box 549, Simsbury, CT 06070 

· .. .. .. . .. . .. . .. . . . . . . . . .. . . . .. .. . .. . .. . . .. . .. . .. . . . . . . .. .. . .. .. . . .. . .. 203-851-0211 
t RF MonoIRhics, Inc., 4441 Sigma Rd; Dallas, TX 75244 ................. 214-233-2903 

Sanders Associates, Inc., ECBD, A Lockheed Company, 955 Perimeter Rd, Manchester, 
NH 03108-8500 ...............................•................ , . • . .. 603-645-5548 

t Sanders Associates, Inc., Microwave. 955 Perimeter Rd; Manchester, NH 031 OS 
· . .. . .. . . . .. . . .. . .. . .. . .. .. .. . .. .. .. . .. .. . .. . .. . .. . . . . . . .. ... 603-645-8000 Ext 4299 

t Shindangen America Inc., 2649 Townsgate Road, Ste. 200, Westlake VI, CA 91361 
......•...•....................•......... " . .. . .. . . . . . ... .. . .• .. .. .. ..• 805-373-1130 

t Union Carbide CorporaliOl\ Industrial Chemicals Div, Crystal Products Dept, 9320 
Chesapeake Dr, Ste. 216, San Diago,CA 92123 ..•...............•... 619-279-4500 

Surface Acoustic Wave Devices-2350 
§t Amjersen Laboratories, 1280 Blue Hilts Ave., Bloomfield, CT 06002, 203-242'()761 

•••••••••.•••••••••••••••.••••••••••••••••••••••••••••• A'1335,1497,1836 
Damon Electronics Div., 80 Wilson Way, Westwood, MA 02090, 617-329-2460 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'1391 
GTE Products Corp., 2401 Reach Rd., Williamsport, PA 17701, 717-326-6591 

••••••••••• ; •••••••••••••••••••••••••••••••••••••••• ; •••••••••••• A'1401 
tSawlek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-1186-8860 .,. A'1483 
t Hughes Aircraft Co, MicroeIctms. Sys. Div, ?801 Campus Dr, Irvine. CA 92715 

....................................................................... 714-752-3800 
§t Kyocera Northwest, Electronic Components Group, p.o. Box 85542, San Diego, CA 

92138-.5542 ..................................................... ;.... 619-576-2600 
§ Mitsumi Elee. Co., Ltd., 8-2, 8-Chome, Kokuryo, Chofu-city, Tokyo, JAPAN .... 489-5333 
t Phonon Corporation, 7 Herman Drive. P.O. Box 549, Simsbury, CT 06070 

.....•......•.......... _............................................... 203-651-0211 
t Raytheon Co., Microwave & Power Tube DIv, 190 Willow St.. Waftham, MA 02154 

.................................. c .................................... 617-899-8400 
t RF MonoIHhics, Inc., 4441 Sigma Ad; Dallas, TX 75244 .:............... 214-233-2903 

PRODUCT INDEX & DIRECTORY 

Siemens Components, Inc, Special Products Div, 186 Wood Ave., South, lselil\ NJ 
08830 ..................•.........•.•......................•...•.•..•. 201-321-3400 

t Union Carbide Corporation, Industrial Chemicals Div. CrysII!l Products Dept.. 9320 
Chesapeake Dr, Ste. 216, San Diego, CA 92123...................... 619-279-4500 

Valpey-Fisher, 75 South St, HopkintOl\ MA 01748 ...................... 617-435-8831 
t ZenHh CRT & Components Operations, 1000 Mitwaukee Ave., Glenview, IL 60025 

........................................................... ,........... 312-391-7733 

Surface Acoustic Wave, Fllter-2700 
§t Andersen laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242-0761 

.................................................... :.. A·1335.1497,1836 
GTE Products Corp., 2401 Reach Rd., Williamsport, PA 17701, 717-326-6591 

• •••••••••••••••••••• ' •••••••••••••••••••••••••••••••••••••••••••• A'1401 
t Sawlek Inc., P.O. Box 609501, Orlando, FL 32860-9501, 407-886-8860 ••• A'1463 

§t Kyocera Northwest, Electronic Components Group, P.o. Box 85542, San Diago, CA 
92138-5542 ..... '-.................................................... 619-576-2600 

§Murata Menufecturing Co, LId., 26-10-2-<:home-Tenjil\ Nagaoka-Ky<Hlh~ Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t Phonon Corporation, 7 Herman Drive. P.O. Box 549, Simsbury, CT 06070 
.. . . .. . . . .. . .. . . . . . . . . .. . .. . .. . . . .. . . . . . .. . . .. . . . . .. . .. .. .. . . . .. .. . .. .. 203-651-0211 

Potter & Brumfield, A Siemens Co., 200 S. Richland Creek Dr, Princeton, IN 47671-0001 
...............••.....................•......•...............•......•.. 812-386-1000 

t RF Monolithics, Inc., 4441 Sigma Rd; Dallas, TX 75244 ................. 214-233-2903 
§Toko America, Inc, 1250 Feehanvilie Dr., Mt Prospect" IL 6oo!i6 ........ 312-297-0070 

Surface Mounted Assemblies,Devices & Technology -
See Product· type: Amplifiers, Circuits, Diodes, etc. 

Surveillance (MIL), EW Drone-3475 - See Vol. D 

Surveillance Sets (MIL)-3475 - See Vol. D 

Surveillance Systems (MIL), Optical-3475 - See Vol. D 

Surveillance Systems (MIL), Radio Frequency-3475 -
See Vol. D 

Surveillance/Warning Systems (MIL), Control-3475 -
See Vol. D 

Switch Arrays-5100 - See Vol. B 

Switched Filter Banks-3450 
§t Andersen Laboratories, 1280 Blue Hills Ave., Bloomfield, CT 06002, 203-242'()761 

••••••••••••••••••••••••••••••••••••••••.•••.•••••••••••••••••••• A'1497 
tAnghel Laboratories, Inc, 3 Route 46 West, Fairfield, NJ 07006 ......... 201-575-1116 

Teledyne Microwave, 1290 Terra Bella Ave., Mountain View, CA 94043 ................ . 

Switches, Backup-5100 - See Vol. S 

Switches, Cam-5100 - See Vol. B 

415-968-2211 

Switches, Capacitive - See Switches, Touch Actuated 
(Vol. 8) 

Switches, Coaxial - See Switches, AF (Vol. 8) 

Switches, Coded-5100 - See Vol. B 

Switches, Crossbar - See Switches, Matrix (Vol. 8) 

Switches, Data, Manual-2325 - See Vol. D 

Switches, Data, Programmable-2325 - See Vol. D 
Switches, Decade-5100 - See Vol.S 

Switches, Diode-3450 
§ Augat Alcoswitch, 1551 Osgood 51., N. Andover, MA 01845,617-685-4371 

............................................................ B'1656-1657 
Crosspoint, Dlv. of info'Ute, 422 Cliff 51., Fairview, NJ 07022, 201-941-4455 

• •••.••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• B-1678 
t Daieo Industries, Inc., 2139 Eaat Del Amo Blvd., Compton, CA 90224, 

213-631-1143 ••••••••••••••••••••••••••••••••••••••••••••.••••••• A'1767 
§t Digltran Division, Xcel Corporation, 3100 New York Dr., Pasadena, CA 91107, 

818-791-S600 ....... : ...... ~..................................... B'1894 
t General Microwave Corporation, 5500 New Horizons Blvd., Amityville, NY 11701, 

516-226-8900 .................................................... A'1770 
MarLae Switch Co., 933-0 N. Central Ave., Upland, CA 91786, 714-982-B981! 

•••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B'1758 
Mepcopal Company, 11488 Sorrento Valley Rd., San Diego, CA 92121, 

619-453-0332 .................................................. ;. 8'1771 
Mini-Circulls Lab., 2625 E. 14th 51., P.O. Box 350166, Brooklyn, NY 11235.()003; 

718-934-4500 .................................................... A'177S 
§ Penatock engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408-730'()300 ........................................ A'1844 
t AirtrOl\ litton Industries, Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . .. . . . . . . . 201-539-5500 
t Alpha Inds., Inc., Microelectronic Di\l., 2800 Crystal Drive. Hatfield, PA 19440 

· .............. , ....................................................... 215-822-1311 
t Alpha Inds, Inc., Microwave Comp. Div, 90 Glenn St. Lawrence, MA 01843 

....................................................................... 617-681-8520 
t Alpha Industries. Inc., 20 Sylvan Rd; Wobufl\ MA 01801 ......•..•..•..• 617-935-5150 

Alpha Inds., Inc. - TAG Millimeter Comp, 651 Lowell St..MethU8I\ MAOI844 
· ... ..•. . .. ... . . . . . . .. .. . . ..••. .•.•. ... ..••.. ..••.•..•.•. .•..•. .. . .•... 617-682-4661 

t Anghel Laboratories, Inc.. 3 Route 48 West, Fairfield, NJ 07006 ..•..•..• 201-575-1116 

§-Product sold through distributors , t -Product meets MIL specs EEM 1988 
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fArra Inc., 15 Harold Ct, Bay Shore, NY 11706 ........................... 51&231-8400 
t Avantek, Inc., 3175 Bowers Ave, Santa Clara, CA 95054 ................ 40&727-0700 
t Aydin Vector Div., Aydin Corp., Box 328, Newtown, PA 18940-0328 ..... 215-968-4271 

Coaxial Dynamics, 15210 Induslrial Parkway, Cleveland, OH 44135 .... 1-800-C0AXIAL 
Computron Display Systems, Xcel Corporation, 3100 New York Drive, Pasadena, CA 

91107 ................................................................ 818-791-5600 
t Eastem Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 
t Eaton Corporation, Microwave Products Division, 785 Palomar Ave., Sunnyvale, CA 

94086 . . . .. . . .. . . . . . . . . .. .. . .. . . .. . .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . .. 408-730-6410 
t EMC Technology Inc, 1971 Old Cuthbert Ad, Charry Hill, NJ 08034 ..... 6CXH29-7800 

Flann Microwave, Inc., 6290 Sunset Blvd, Ste. 1126, Los Angeles, CA 90028 
· . . . .. . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . .. . . . . .. . .. .. . . . .. 213-463-5120 

Glassman High Voltage Inc., P.O. Box 551, Salem Indl Pk., Wh~ehouse Sta, NJ OBBB9 
....................................................................... 20t-534-9007 

Hewlet1-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. .. .. . .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. . .. .. .. ... ...... Call Local SIs. Off. 

H~achi America, Ltd, 2210 OToole Ave., san Jose, CA 95131 .......... 408-435-8300 
Hyletronics, Newtown Ad, Littleton, MA 01460 .......................... 617-486-8911 

tJFW Induslries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887-1340 
KDI Electronics, Inc., Engelmann & Ryrofilm Divisions, 60 S. Jet1erson Ad, Whippany, NJ 

07981 ................................................................ 201-887-8100 
MACOM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

tMicrolab/FXA, 10 Microlab Ad, Livingston, NJ 07039 ................... 201-992-7700 
§tMicronetics 36 Oak St., Norwood, NJ 07648 ..... ........... 201-767-1320 

tMicronics Technology Inc., 7 Alexander Place, Glen Cove, NY 11542 ... 516-759-5600 
t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9A 3X3 

. . . . .. . .. . . . . . . . .. . . .. . .. . . . . . . . .. . . . .. . . . . . . . .. . . . . . . . . . . . . . . . 514-694-6666 
t Narda Microwave Corp, Subsidiary of Loral Corp, 435 Moreland Ad, Hauppauge, NY 

11788 ................................................................ 516-231-1700 
t Norsal Industries, 85 D Hoffman Lane S, Central Islip, NY 11722 ....... 51 &234-1200 

Olektron Corp, Signal Technology Corp., 61 Sutton Aoad, Webster, MA 01570 
....................................................................... 617-943-7440 

Peca, Inc, 592 Winks Lane, Bensalem, PA 19020 ....................... 215-245-1550 
tPremier Microwave, 35 New Broad St, Port Chaster, NY 10573 ......... 914-939-8900 

ALC Electronics, Inc, 83 Aadio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 
tSage Laboratories, Inc, 11 Huron Dr, NatiCk, MA 01760 ................ 617-653-0844 

Sanders As.sociates, Inc, ECBD, A Lockheed Company, 955 Perimeter Ad, Manchester, 
NH 03108-8500 .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603-645-5548 

t Sanders Associates, Inc., Microwave, 955 Perimeter Ad, Manchester, NH 03108 
. . .. .. .. .. .. . .. .. .. .. . .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. ... 603-645-6000 Ext 4299 

§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 
....................................................................... 818-786-1760 

tTachonics Corporation, Grumman Corp., 107 Morgan Ln, Plainsboro, NJ 08536 
· . . . . . . .. . .. . . . . . . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . ... 609-275-2550 

Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Ti~Tek Lim~ed, 500 Van Buren St., P.O. Box 550, Kemptville, Ontario, CANADA KOG lJO 

· . .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 613-258-5928 
t Vectronics Microwave Corp, 113 Lincoln Blvd,·Middlesex, NJ 08646 ... 201-356-2377 

Switches, DIP-5100 - See Vol. B 

Switches, Fiber Optic-2475 - See Vol. B 

Switches, Float-5100 - See Vol. B 

Switches, Foot Pedal, Mat, Ribbon, etc.-5100 - See 
Vol. B 

SWitches, Hall Effect-5100 - See Vo/_ B 

Switches, High Voltage (Over 250 Volts)-5100 - See 
Vol. B 

Switches, Interlock-5100 - See Vol. B 

Switches, Keyboard-5150 -See Vol. B 

Switches, Key Lock-5100 - See Vo/_ B 

Switches" Leaf, Single/Multiple-5100 - See Vol. B 

Switches, Lever-5100 - See Vol. B 

Switches, Limit-5100 - See Vol. B 

Switches, Lock - See Switches, Key Lock (Vol. B) 

Switches, low Voltage-5100 - See Vol. B 

Switches, Matrix-5100 - See Vol. B 

Switches, Membrane-5150 - See Vol. B 

Switches, Mercury Displacement-5100 - See Vol. B 

Switches, Microwave - See Switches, Diode (Vol. A) 

Switches, Momentary Action-5100 - See Vol. B 

Switches, Multiposition-5100 - See Vo/_ B 

Switches, Optical-3700 - See Vol. B 
Switches, Paddle Handle-5100 - See Vol. B 

Switches, Peripheral-5100 - See Vol. B 

Switches, Photoelectric-3700 - See Vol. B 

Synthesizers, Delay Line-2350 

Switches, Port Sharing-5100 - See Vol. B 

Switches, Power-5100 - See Vo/_ B 

Switches, Pressure-5100 - See Vol. B 

Switches, Program-5100 - See Vol. B 

Switches, Proximity-5100 - See Vol. B 

Switches, Pushbutton, lIIuminated-5100 - See Vol. B 

Switches, Pushbutton, Nonilluminated-5100 - See 
Vol. B 

Switches, Reed-5100 - See Vol. B 

Switches, RF-5100 - See Vol. B 

Switches, Rocker-5100 - See Vo/_ B 

Switches, Rotary-5100 - See Vol. B 

Switches, Sealed-5100 - See Vol. B 

Switches, Slide-5100 - See Vol. B 

Switches, Snap Action (All Types)-5100 - See Vol. B 

Switches, Solid State-5100 - See Vo/_ B 

Switches, Step Type-5100 - See Vol. B 

Switches, Surface Mount-5100 - See Vol_ B 

Switches, Tap - See Switches, Rotary (Vol. B) 

Switches, Thermally Actuated-5300 - See Vol. B 

Switches, Thumbwheel-5100 - See Vol. B 

Switches, Tilt - See Switches, Mercury Displacement 
(Vol. B) 

Switches, Toggle-5100 - See Vol. B 

Switches, Touch Actuated-5100 - See Vol. B 

Switches, Vacuum - See Switches, Pressure 

Switches (MIL), Non-RF-2440 - See Vol. B 

Switches (MIL), RF-2440 - See Vol. B 

Switch Hardware-2800 - See Vol. C 

Switching Systems, Audio-1300 - See Vol. D 

Switching Systems, Test & Measurement-2900 - See 
Vol. D 

Switch Seals, Environmental-2800 - See Vo/_ C 

Swivel Units, Data Entry Terminals-1400 - See Vol. C 

Synchronizers, PCM 8it-1900 - See Vol. D 

Synchronizers (MIL), Antenna-3475 - See Vo/_ D 

Synchros-4900 - See Vol. D 

Synchros & Resolvers (MIL)-2440 - See Vo/_ B 
Synchro Transmitters, Solid State-4900 - See Vol., D 

Synthesizers, Delay Line-2350 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pic., NJ 07650, 201-947-0400 

. • .. • . .. • • . • • • • • • • .. • • • • • • • .. • • • • • . • .. • • • • • • .. • • • .. . • • . • .... Ao1558-1559 
t Control Electronics, Neurotech Corp, 139 Florida St, Farmingdale, NY 11735 

.. . . . . . . . . . . . . . . . . . . . . .. .. .. . . . . .. . .. .. . . . . . . .. . . . . . . . .. . . . . . .. . . .. .. .. 516-694-0125 
tData Delay Devices, 3 Mount Prospect Ave., Clifton, NJ 07013-1915 .... 201-773-2299 

Hughes Aircraft Co, Microelctms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
....................................................................... 714-752-3800 

Kappa Networks, Inc, 1443 Pinewood St., Aahway, NJ 07065 ............ 201-396-9400; 

Syhthesizers, Frequency-2900 - See Vol. D 

. Synthesizers, Speech-2325 - See Vol. D 

SyntheSizers, Waveform-2900 - See Vol. D 

1-800-223-0603 

Systems Integration - See Services, Systems Integration 
(Vol. D) 

Tables, X-Y Axis - See Simulators, Motion (Vol. D) 

Tablets, Digitizing-2000 - See Vol. D 

Tachometers, Generator-4900 - See Vol. D 
I 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Tees, Coaxial-34S0 

Tachometers, Optical-4900 - See Vol. 0 

Tachometers, Pulse-4900- See 110/.0 

Tachometers,' Stroboscopic-4900 - See Vol. 0 

Tape and Reel Packaging-4100 - See Vol. 0 . 

Tape Decks - See Recorders, Magnetic Tape (Vol. D), 
Transports, Tape (Vol. D) 

Tape Duplicators - See Duplicators, Magnetic Tape 
(Vol. D), Perforators,PaperTape (Vol. D) 

Tape Recording Accessories-1300 - See Vol. 0 

Tape Search Equipment-2000 - See Vol. 0 

Tape Winders-2000 - See Vol. 0 

Tapes, Electrical Insulation-3100 - See Vol. C 

Tapes, Films & Foils, Pressure Sensitive-2500 - See 
Vol. C 

Tapes, Heat Shrinkable - See Caps, Forms & Tapes, Heat 
Shrinkable (Vol. C) 

Tapes, Magnetic, Cartridge-2000 - See Vol. 0 

Tapes, Magnetic, Reel-2000 - See Vol. 0 

Tapes, Magnetic, Digital Cassette-2000 - See Vol. 0 

Tapes, Numerical Control-2000 - See Vol. 0 

Tapes, Plastic Coated for Cable-2500 - See Vol. C 

Technical Books-4200 - See Vol. C 

Tees, Coaxial-3450 
§ Panduit Corp., 17301 Ridgeland Ave., TInley Park, IL 604n~981, 312·532-1800 

................................................................. Col893 
§ Penstock Engineering Lab .. , Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408-730~300 ........................................ Aol844 
§ Pomona Electronics, 1500 E. 9th SL, P.O. Box 2767, Pomona, CA 91766, 

714-623-3463 .................................................... Co170S 
AKard Manufacturing Co., P.O. Box 2116, 32 SixthRd., Woburn, MA 01801 

... . . .. . . . .. . .. .. .. .. . .. . .. . .... . . . .. . . . . . . . . . . . . . . . . . .. . .. . . . .. .. . . . .. 617-935-8610 
§t Amphenol Products, 4300 Commerce Ct, Lisle, IL 60532 ............... 312-983-3500 

§ Amphenol RF Operalions, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 
06810 ........................ , ....................................... 203-743-9272 

§AVA Electronics Corporation, P.O. Box 184,4000 Bridge St, Drexel HiI( PA 19026 
· . .. . . . . . . . . . .. .. .. .. . .. . .. . . . . . .. . .. . . . .. . . .. . . . . . . . . . . . . . . . . . . .. . . . .. 215-284-2500 

§ CES Elctrns., 2968 Avenue Z, Brooklyn, NY 11235 
§Concord Electronics CorporatiOn, 30 Great Jones SI., New Yorl<, NY 10012 

...•................................................................. 1-212-777-6571 
§Control Cable, Inc., 7261 Ambassador Rd., BaHimore, MD 21207 •.... : .. 301-296-4411 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. . . . . . . . .. . .. .. . . . . . . .. .. . . . .. . . . .. . . . .. . .. .. . . . . . .. . .. .. .. . .. .. .. Call Local SIs. Off. 

§t MI A-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 
....................................................................... 603-424-4111 

tMaury Microwave Corp, 8610 Helms Ave, Cucamonga, CA 91730 ...... 714-987-4715 
t Microlabl FXR, 10 Microlab Rd., Livingston, NJ 07039 .. . . . . . . . . . . . . . . . .. 201-992-noo 
tMicro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 
t Mftec Electronics, 104 Gun Avenue, PQinte Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-694-6666 
Picosend Pulse Labs, Inc., P.O. Box 44, Boulder, CO 80306 ............. 303-443-1249 

t Premier Microwave, 35 New Broad 51., Port Ches1er, NY 10573 .. . . . . . .. 914-939-8900 
§ Sealectro-BICC Electronics, 40 Lindeman Dr, Trumbull, CT 06611 ...... 203-372-4118 
§ Sinclair Radio Laboratories LId, 85 Mary SI., Aurora, ONT .. CANADA L4G 3G9 

....................................................................... 416-727~165 
t Trompeter Electronics, Inc, 31186 La Baya Dr, P.O. Box 5069, Westlake Village, CA 

91359-5069 .......................................................... 816-707-2020 
§ WiHron, 490 Jarvis Dr., Morgan HiI~ CA 95037-2809 .................... 406-776-2000 

Tees, Waveguide-3450 
t Ajrtron, Litton Industries, Inc., 200 E Hanover Ave., Morris Plains, NJ 07950 

.. .. .. . . . . . .. . . . .. . .. . . . . . . ... .. .. .. . .. .. . . . . . . . . .. .. • . . .. . .. . . . . . .. . .. 201-539-5500 
Alpha Inds., Inc, 20 Sylvan Rd., Woburn, MA 01801 ..................... 617-935-5150 

t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706 .......................... .516-231-8400 
§ CES Elctrns., 2968 Avenue Z, Brooklyn, NY 11235 
t Dielectric Communica1ions, General Signal, Tower Hill Rd., Raymond, ME 04071 . 

.............................. .......................... 207-655-4555;800-341-9678 
tEastern Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 

Hewlett-Packard Co, 19310 Prun.eridge Ave. CIC, IFD, Cupertino, CA 95014 
· .. . . .. . . . . . . . . . . . . . . . . . . . .. . . .. . .. . . . . . . . . . . .. .. . .. . . . . .. . .. .. . . .. Can Local Sis. Off. 

Lectronic Research Labs., Inc., 1423 Ferry Ave., Camden, NJ 08104 ..... 609-541-4200 
MI A-cDM Microwave Components, Inc, South Avenue, Burlington, MA 01803 

.... , .. , ........................................................ , ...... 617-272-3000 
tMaury Microwave Corp., 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
tMicrolab/FXR, {O Microlab Ad., livingston, NJ 07039 ................... 201-992-7700 
§ Microwave Development Laboratories, 10 Michigan Dr., Natick, MA 01760 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-655-0060 
t Mijec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . ... . . . . . . . . . . . . . . .. 514-694-6666 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 

PRODUCT INDEX & DIRECTORY 
Reeve Electronics, Mellish E Munay, 1715 W. Canon Ave., Chicago, IL 80612 

.............................. ,........................................ 312-670-0150 
Sivers 1MA, Div. 01 Philips, 5669 Selmaraine Drive, Culver CRy, CA 90230 

................ .' ................................ , . . .. . . . .. .. ..... .. ... 213-390-7477 
§tSystron-Donner Microwave Div, 14844 Oxnard SI., Van Nuys, CA 91409 

................................................................. ....... 816-786-1780 
Tucker Electronics, Box 461966, Garland, TX 75046 •..•. 214-348-8800;800-527-4642 

§tWaveline, Box 718, W. Caldwel~ NJ 07006 ............................... 201-226-9100 

Telecommunication Systems & Equipment - See 
Communications Systems, Telephone (Vol. D) 

Telemetering Systems, Electronic - See Communications 
Systems, Telemetering (Vol. D) 

Telephone Cords & Cord Sets - See Cords & Cord Sets, 
Telephone 

. Telephone Handsets - See Hanpsets, etc, (Vol. D) 

Telephone Ringing Generators - See Generators, Signal 
(Vol. D) , 

Telephone Sets, Exclusion Key-1900 - See Vol. 0 

Telephone Systems, Telephones Sound Powered - See ' 
Communications Systems, Telephone (Vol. D) 

Teleprinters, Auto Send/Receive-1900 - See Vol. 0 

Teleprinters, Keyboard Send/Receive-1900 - See 
Vol. 0 

Teleprinters, Receive Only-1900 - See Vol. 0 

Teletypewriters & Equipment-1900 - See Vol. 0 

Television Systems & Equipment, Cable (CATV) & 
Master Antenna (MATV) - See CATV Systems & 
Equipment (Vol. D) 

Television Systems & EquipmenJ Closed Circuit-1900 -
See Vol. 0 

Temperature Compensators-5300 - See Vol. B 

Temperature Indicators - See Meters, Temperature 
(VOl, D), Labels, Temperature Indicating (Vol. B) 

Temperature Sensors - See Transducers, Temperature 
(Vol. B) 

Tensile Testers - See Testers, Material (Vol, D) 

Terminal Blocks (Inct. Barrier Types)-2100 -See Vol. C 

Terminal Blocks, DIN Rail Mounting-2100 - See Vol. C 

Terminal Blocks, Panel Mounting-2100 - See Val. C 

Terminal Blocks, PC Board Mounting-2100 - See Vol. C 

Terminal Boards-2100 - See Vol. C 

Terminal Boards, Blocks, Strips (MIL)-2440 - See Vol. B 

Terminal Equipment, Digital-2000 - See Vol. 0 

Terminal Strips (Incl. Barrier Types)-2100 - See Vol. C 

Terminals, Communications-2000 - See Vol. 0 

Terminals, Credit Authorization-2000 - See Vol. 0 

Terminals, Crimp-2100 - See Vol. C 

Terminals, Data Display (Incl. Alphanumeric & Graphic)-
2000 - See Vol. 0 

Terminals, Data Entry, Multimedia-2000. - See Vol. 0 

Terminals, Disconnecting-2100 - See Vol. C 

Terminals, Display-2000 - See Vol. 0 

Terminals, Double Level-2100 - See Vol. C 

Terminals, Feedthru-2800 - See Vol. C 

Terminals, Ferrule, Cable-End-2100 - See Vol. C 

Terminals, Financial-2000 - See Vol. 0 

Terminals, Fused-2100 -See Vol. C 

Terminals, Ground-2100- See Vol. C 

§-Product sold through distributors f-Product meets MIL specs 'EEM 1988 
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Terminals, Intelligent/Programmable, Batch-2000 - See 
Vol. 0 

Terminals, Intelligent/Programmable, Interactive-2000 -
See Vol. 0 

Terminals, Intelligent/ Programmable, 
Multiprogramming-2000 - See Vol. 0 

Terminals, Intelligent/ Programmable, Multiuser-2000 -
See Vol. 0 

Terminals, Intelligent/ Programmable, Real Time-2000 -
See Vol. 0 

Terminals, Intelligent/ Programmable, Transaction 
Processing-2000 - See Vol. 0 

Terminals, LED/Lamp Indicators-2100 - See Vol. C 

Terminals, Lug (All Types)-2100 - See Vol. C 

Terminals, Miniature & Subminiature-2100 - See Vol. C 

Terminals, Point-of-Sale-2000 - See Vol. 0 

Terminals, Printed Circuit Board-2100 - See Vol. C 

Terminals, Push-on, Quick Disconnect - See Connectors 
& Terminals, Push-on, Quick Disconnect (Vol. C) 

Terminals, Solderless-2100 - See Vol. C 

Terminals, Standoff-2100 - See Vol. C 

Terminals, Threaded-2100 - See Vol. C 

Terminals, Touch - See Touch Terminals (Vol. D) 

Terminals, Turret-2100 - See Vol. C 

Terminals, Wirewrap-2100 - See Val. C 

Terminals (MIL), Ground Oata-3475 - See Vol. 0 

Terminations, Antenna-Also See Dummy Loads-2800 -
See Vol. C 

Terminations, Cable-2100 - See Vol. C 

Terminations, Fiber Optic-2475 - See Vol. B 

Terminations, Microwave-3450 
t AMITRON, American Micro·Tronix, Inc., 85 Flagship Drive, North Andover, MA 

01845,508·686-1882 •••••••.•.••••.••••••••.•.••••••.•.•..•...••. A'1763 
Amphenol CorporatiOn, Corporate Headquarters, 358 Fall Avenue, Wallingford, 

CT 06492,203·281·3200 ••.•.••••••••••••••••••.•.••••••••••.•.••• C'1274 
Applied Reseerch, Inc., 111 New South Rd., Hicksville, NY 11802,516-938·9700 

.••.•••.•••..•••.•••.••••••.•.•••••.•.•.••••••••.••••••••.•• A·1764·1765 
t Elcom Systems, Inc., 932 Clint Moore Rd., Boca Raton, FL 33487, 305·994·1n4 

................................................................. A'1768 
International Manufacturing Services, 50 Schoolhouse Ls., Portsmouth, RI 

02871-2418,401·683-9700 •••••.••.•.•••••.•..•••.••.•.•.••••.•.•. A'1936 
§ Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018, 408·730-0300 ........................................ A'1844 
§ Pomona Electronics, 1500'E. 9th St, P.O. Box 2767, Pomona, CA 91766, 

714·623-3463 ............................................... C'1489,1708 
t Ro_lndustries, Inc., 6225 Banore Rd., P.O. Box 68n, Toledo, OH 43612, 

419·729-9761 .................................................... C'1534 
t Airtron, Litton Industries, Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 

. . .. . .. . . . . . . . . . . .. . . . . .. . .... ........................................ 201·539-5500 
AHord Manufacturing Co, P.O. Box 2116, 32 Six1h Rd., Woburn, MA 01801 

................................................ : ...•.................. 617-935-8610 
Alpha Inds, Inc. - mG Millimeter Comp, 651 Lowell Sl, Methuen, MA 01844 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-682-4661 
§ Amphenol RF Oparations, Amphenol Corporation, One Kennedy Avenue, Danbury, CT 

06810 ................................................................ 203-743-9272 
t Arra Inc., 15 Harold Ct, Bay Shore, NY 11706........................... 516-231-8400 
t Bird Electronic Corp., 30303 Aurora Rd., Cleveland, OH 44139-2794 ...• 216-248-1200 
§ CES Elctms., 2968 Avenue Z, Brooklyn, NY 11235 

Coestcorn, P.O. Box 27068, Concord, CA 94527 ........................ 415-825-7500 
Coaxial Dynamics, 15210 Industrial Parkway, Cleveland, OH 44135 . . .. 1-80Q.COAXIAL 

t Compac, 1320-13 Lincoln Ave, Holbrook, NY 11741 .................... 516-585-3400 
t Connecticut Microwave Corp, 106 Powder Mill Rd., Box 389, Canton, CT 06019 

....................................................................... 203-693-4247 
tDetoronics Corporation, 10660 E. Rush St, S. EI Monte, CA 91733 ...... 818-579-7130 
§ Dielectric Communications. General Signa~ Tower Hill Rd., Raymond, ME 04071 

........................................................ 207-655-4555;800-341-9678 
tEastern Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 
t Electro Impulse, Box 870, Red Bank, NJ 07701-0870 ................... 201-741-0404 
tEMC Technology Inc, 1971 Old Cuthbert Ad., Cherry Hill, NJ 08034 •.... 609-429-7800 

Hewlett-Packard Co, 19310 Pruneridga Ave. CIC,IFD, Cupertino, CA 95014 
"-' ......................... : . .. . .. .. . . .. . . .. . . . . . . . .. .. .. . .. .. .. . . .. . Gall Local SIs. Off. 
Hughes Aircraft Co., Microelclms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 

.................................................•...•..•......•....... 714-752-3800 

Terminations, Microwave-3450 (Cont'd) 
tJFW Industries, Inc, 5134 Commerce Sq. Dr, Indianapolis, IN 46237 .... 317-887·1340 

KDI Electronics, Inc, Engelmann & Pyrofilm Divisions, 60 S. JeHerson Ad., Whippany, NJ 
07981 ................................................................ 201-887-8100 

Lectronic Research Labs., Inc, 1423 Ferry Ave, Camden, NJ 08104 ..... 609-541-4200 
§t MIA-COM Omni Spectra, Inc., 21 Continental Blvd., Merrimack, NH 03054 

....................................................................... 603-424-4111 
t Manger Electric Company, Inc., W. Henry St, Stamford, CT 06902 ....... 203-348-7761 
tMaury Microwave Corp, 8610 Helms Ave., Cucamonga, CA 91730 ...... 714-987-4715 
t Merrimac Industries, 41 Fairfield P~ West Caldwel~ NJ 07006 .......... 201-575-1300 

Micro-Coax Components, Inc, a lITI Company, Box E, Collegeville, PA 19426 
.. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . .. . . . . .. . . . .. . . . .. . . . . . .. 215-489-3700 

tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ................... 201-992-7700 
tMicro Mode Prods., 1870 John Towers Ave., EI Cajon, CA 92020 ....... 619-449-3844 

§tMieronaftcs, 36 Oak SI., Norwood, NJ 07648 ............................ 201-767-1320' 
t Microwave Applications Group, 3030 Industrial Pkwy, Santa Maria, CA 93455 

.. .. .. .. .. .. .... .. .. .. .... .. .. .. .. . .. .... 805-928-5711 
§Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . .. 617-655-0060 
t Microwave FiRer Inc., 6743 Kinne Sl, East Syracuse, NY 13057-0486 .... 315-437-3953; 

800-448-1666 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBiEC, CANADA H9R 3X3 

. . . . . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . .. 514-694-6666 
t Narda Microwave Corp, Subsidiary of Loral Corp, 435 Moreland Rd., Hauppauge, NY 

11788............... .......................... 516-231-1700 
North Hills Electronics, 1 Alexander PI, Glen Cove, NY 11542 .......... 516-671-5700 

tPrernier Microwave, 35 New Broad St, Port Chester, NY 10573 ......... 914-939-8900 
RLC Electronics, Inc, B3 Radio Cir, Mt Kisco, NY 10549 ................ 914-241-1334 

t Sage Laboratories, Inc, 11 Huron Dr, Natick, MA 01760 ................ 617-853-0644 
Sivers IMA, Div. of Philips, 5669 Selmaraine Drive, Culver City, CA 90230 

213-39Q-74n 
§ t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404. ................. ................................. 305-848-4311 
§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

"., ......... , ........................................................ 818-786-1760 
t Telonie/Berkeley, Berkeley Inds. Inc., P.O. Box 277, Laguna Beach, CA 92652 

. . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 714-494-9401 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-88oo;8OQ-527-4642 
Universal VoRronics, 27 Radio Circle Dr, Mt Kisco, NY 10549 .......... 914-241-1300 
U.S. Instr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 .. . .. .. . . . . .. 800-824-2873 

§tWaveline, Box 718, W. Caldwell, NJ 07006.................. 201-226-9100 
t Weinschel Engineering, One Weinschel La, Gaithersburg, MD 20877 .... 301-948-3434; 

BOo-B38-2048 
§ Wmron, 490 Jarvis Dr., Morgan HiI~ CA 95037-2809 .................... 408-778-2000 

Terminations, VHF, Video, Pulse-1900 - See Vol. 0 

Termination Systems, Wire-2100 - See Vol. C 

Test Assemblies (MIL)-3475 - See· Vol. 0 

Test Benches (MIL), ECM-3475 - See Vol. 0 

Test Benches (MIL), Shop"3475 - See Vol. 0 

Test Equipment - See Meters, Acceleration, Admittance, 
etc. (Vol. D) 

Test Equipment, Closed Circuit TV-Also See Television 
Systems & Equipment, Closed-Circuit-2900 - See 
Vol. 0 

Test Equipment, Color TV-2900 - See Vol. 0 

Test Equipment, Data Communications, Monitors & 
Recorders-2900 - See Vol. 0 

Test Equipment, Fiber Optic-2475 - See Vol. B 

Test Equipment, Mechanical Impedance-2900 - See 
Vol. 0 

Test Equipment, Memory Systems, Disk-2900 - See 
Vol. 0 

Test Equipment, Motor-2900 - See Vol. 0 

Test Equipment, Rental & Lease - Also See Services, 
Electrical Measurement & Test-2900 - See Vol. 0 

Test Equipment, RFI Susceptibility-2900 - See Vol. 0 

Test Equipment (MIL)-3475 - See Vol. 0 

Test Fixtures, ATE-2900 - See Vol. 0 

Test Methods (MIL)-2440 - See Vol. B 

Test Sets, Communications-1900 - See Vol. 0 

Test Sets (MIL)-3475 - See Vol. 0 

Test Sets (MIL), Airborne Radar-3475 - See Vol. 0 

Test Sets (MIL), ECM-3475 - See Vol. 0 

Test Sets (MIL), EW-3475 ...; See Vol. 0 

EEM 1988 §-Product sold through distributors f-Product meets Mil specs 



Terminations, Micrqwave-3450 

Test Sets (Mil), Flight line-3475 - See Vol. D 

Test Sets (Mil), IRCM-3475 - See Vol. D 

Test Systems, Automatic DC-2900 - See Vol. D 

Test Systems, Board-2900 - See Vol. D 

Test Systems, Component-2900 - See Vol. D 

Test Systems, Computer Controlled (Automatic)-2900 -
See Vol. D 

Test Systems, Development Engineering..,.. See Services, 
Assembly & Fabrication (Vol. D) 

Test Systems, Functional-2900 - See Vol. D 

Test Systems, Hall Effect-2900 - See Vol. D 

Test Systems, IC-2900 - See Vol. D 

Test Systems, Ultrasonic, Computer Controlled-2900 -
See Vol. D 

Test Systems, VlSI & Memory-2900 - See Vol. D 

Testers, Accelerometer - See Calibrators, Accelerometer 
(Vol. D) 

Testers, Armature-2900 - See Vol. D 

Testers, Battery-2900 - See Vol. D 

Testers, Bit Rate-2900 - See Vol. D 

Testers, Burn-in, Aging-2550 - See Vol. D 

Testers, Cable-2900 - See Vol. D 

Testers, Capacitor-2900 - See Vol. D 

Testers, Circuit ~ See Testers, Signal Tracing (Vol. D) 

Testers, Coil & Transformer-2900 - See Vol .. D 

Testers, c:ommunicationEquipment (Automatic)-2900 -
See Vol. D 

Testers, Component linearity-2900 - See Vol.D 

Testers, Corona-2900 - See Vol. D 

Testers, CRT-2900 - See Vol. D 

Testers, Diode-2900 - See Vol. D 

Testers, Electron Beam-2900 - See Vol. D 

Testers, Electrical Parameter-2900 - See Vol. D 

Testers, Electric Power - See Monitors, Power, AC & DC 
(Vol. D) 

Testers, Encoder-2900 - See Vol. D 

Testers, Fiber Optic-2900 - See Vol. D 

Testers, Ground Resistance - See Meters, Ohm (Vol. D) 

Testers, Heat, Manual-2550 - See Vol. D 

Testers, Hipot - See Testers, Insulation Breakdown (Vol. D) 

Testers, Insulation Breakdown-2900 - See Vol. D 

Testers, Insulation Resistance-2900 - See Vol. D 

Testers, Integrated Circuit (Automatic)-2900 - See 
Vol. D 

Testers, Integrated Circuit (Manual)-2900 - See Vol. D 

Testers, Interface-2900 - See Vol. D 

Testers, lED & lED Arrays-2900 - See Vol. D." 

Testers, life, Component-2550 - See Vol. D 

Testers, logic Card-2900 - See Vol. D 

Testers, loopback-2900 - See Vol. D 

Testers, MagnetiC Core-2900 - See Vol. D 

Testers, Magnetic Head Media-2900 - See Vol. D 

Testers, MagnetiC Medium-2900 - See Vol. D 

PRODUCT INDEX & DIRECTORY 

Testers, Magnetl\on-2900 - See Vol. D 

Testers, Material-2550 - See Vol. D 

Testers, Memory Board-2900 - See Vol. D 

Testers, Meter-2900 - See Vol. D 

Testers, Microwave-2900 - See Vol. D 

Testers, Modem-2900 - See Vol. D 
{ . 

Testers, Motor-2~00 - See Vol. D 
Testers,· Potentiometer-2900 - See Vol. D 

Testers, Power Supply-2900 - See Vol. D 

Testers, Pulse .Jitter-2900 - See Vol. D 

Testers, Relay-2900 - See Vol. D 

Testers, Resistivity-2900 - See Vol. D 
Testers, Resistor-2900 - See Vol. D 
Testers, ROM Devices-2900 - See Vol. D 

Testers, Servo - See Analyzers, Servo (Vol. D) 

Testers, Shock-2550 - See Vol. D 

Testers, Short Turn - See Testers, Coil (Vol. D) 

Testers, Signal Tracing-2900 ..,.. See Vol. D 

. Testers, Solderability-4100 - See Vo/~ D 

Testers, Synchro/Resolver-2900 - See Vol. D 

Testers, Thickness (all types)-2900 - See Vol. D 

Testers, Thyristor-2900 - See Vol. D 

Testers, Tracking & Erosion Resistance (Insulation)-
2900 - See Val. D 

Testers, Transistor-2900 -- See Vol. D 

Testers, Transmission & Delay-2900 - See Vol. D 

Testers, Tube-2900 - See Vol. D 

Testers, Vibration-Also See Services, Environmental 
Test-2900 - See Vol. D ' 

Testers, Voltage-2900 ....;. See Vol. D 

Testers, Voltage Breakdown-2900 - See Vol. D 

Testers, (Mil), ECM Pod-3475 - See Vol. D 

Testers, (Mil), ECM-3475 - See Vol. D 

Testers, (Mil), ESM-3475 - See Vol. D 

Testing, Environmental':'" See Services, Environmental 
Testing (Vol. D) 

Thermal Converters - See Converters, Thermal (Vol. B) 

Thermal Imagers - See Imagers, Thermal (Vol. D) 

Thermal Platforms-2900 - See Vol. D 

Thermistors-5300 - See Vol. B 

Thermistors, Surface Mount-5300 - See Vol. B 

Thermocouple Devices & Materials - See 
Cooling/Heating Modules, Thermoelectric (Vol. B) 

Thermocouple Interfaces for Personal Computers-2000 
- See Vol. D 

Thermocouples, Elements & Accessories-5300 - See 
Vol. B '. 

Thermoelectric, Modules - See Cooling/Heating Modules, 
Thermolectric (Vol. 8) 

Thermographs-2900 - See Vol. D 

Thermometers, Electronic (All Types) - See Meters, 
Temperature (Vol. D) 

Thermometers, Microscopic, Infrared-2900 - See Vol. D 

Thermometers, Resistance-2900 - See Vol. D 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



Thermostats-Also See SWitches, Thermally Actuated; 
Controls, Temperature-5300 - See Vol. B 

Thermowells-5300 - See Vol. B 

Thin-Film Memory Systems, Planar - See Memory 
Systems (Vol. D) 

Thyristors and SCRs, Surface Mount-4800 
American Microaemlconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 .....•....•.•.•••.••.•••.••...•.••••.•.•••.••••.••.. A02115 
Po_rex, Westinghouse, GE, Mitsubishi, Hillis St., Youngwood, PA 15697, 

412-925·7272 •••••••••.•••.••••••.••••••••••••••••••••••••.••••.• A02136 
§t General Electric So~d State Div, G.E. Corpor~on, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .................................... 201-685-6530 
Mastech, Inc., Lorlin Test Systems, Precision Rd, Danbury, CT 06810 ... 203-744-0096 

§t Motorola Semiconductor Prods Secior, 3102 North 56th Stree~ Phoenix, AZ 
65018-6606 .. . .. . .. . .. . . . ... . . .. .... . . . . . ..•. . . . . . . . . . . . . . . . . . .. . .. .. 602-244-6900 

§SoUd State, Inc., 46 Fanand St, BloorMeld, NJ 07003 ................... 201-429-8700 
§Teccor Electronics, Inc., 1801 Hurd. Or, Irving, TJ( 75038 ................ 214-580-1515 

Thyristors (Incl. Silicon Controlled Rectifiers) - Also see 
DIACs; TRIACs, SIDACs-4800 

American Microaemlconduclor, Inc., 133 Kings Rd., Madison, NJ 07940, 
201-3n-9566 .................................................... A-2115 

§ Amperex Electronic Compeny, A Div. of North American Philips Corporation, 
Providence Pike, Slatersville, RI 02876, 401-762-3800 ••.•.•.•.••••.•. A02117 

Dynepower Corporation, Box 3180, Farmington Hills, MI 48333, 313-553-4300 
............................................................ 001703,1706 

Phase Control Electronics, 87-27 Myrtle Ave., Glendale, NY 11385, 718-441-4728 
................................................................. 001140 

Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 
Ave., Wanham, MA 02254,617-890-6107 ••.•••.••.•••••••.••.••••.• A02134 

§ Powerex, Westinghouse, GE, Mitsublshi, Hillis St., Youngwood, PA 15697, 
412-925-7272 .................................................... A02136 

§ Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 
213-634-9390 ................ _................................... Bol586 

§ Taccor Electronlca, Inc., 1801 Hurd Or., Irving, TJ( 75038, 214·580-1515 
• • .. .. • .. • • .. • .. • .. .. .. .. • .. .. .. • . .. • • .. . • • .. .. • • • .. . .. • .. .• Ao2146-2149 

§ A E G Corpor~on, Route 22-orr Drive. P.O. Box 3800, Somerville. NJ 08876-1269 
..........................................................•............ 201-231-8300 

§ A E G Telefunken, High Power Grp, Rle. 22, Orr Or, Somerville, NJ 08876 
.. . . . .. .. . .. . .. .. . . . .. . .. . .. . . . . . . . .. . . . . . . .. .. . .. . . . . . . .. .. . .. . .. . .. .. 201-722-9800 

§ Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701 ....•............ 
213-865-3536 

§ Distributor & Special Products, Thomson Consumer ElectroniCS, Inc, 2000 Clements 
Bridge Rd., Deptford, NJ 08096 ........ .. .. .. .. . .. .. .. .. .. .. . .. . .. .... 609-541-3636 

Ei North America, 435 E. 79th St, New York, NY 10021 ................. 212-517-5622 
§t General Electric Solid State Div, GE CorporatiOn, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 201-685-6530 
§Gentron Corp., 6687 N. Sidney PI., Milwaukee, WI 53209 ................ 414-351-1660 

Hitachi America, Ltd., 2210 O'Toole Ave., San Jose, CA 95131 .......... 408-435-8300 
Hughes Aircraft Co., Microelctms. Sys. Div, 2601 campus Dr, Irvine. CA 92715 

· . . . . .... .. . .. . .. . .. . . . . . . . .. . . .. .. .. .•. .. .. . . . .. . .. . .. . . . . .. . .. . .. . . .. 714-752-3800 
Hutson Industries, 1000 Hutson Cir, Frisco, TJ( 75034 .................. 214-377-3557 

§ International Rectifier Corp., Semiconductor Div, 233 Kansas SL, EI Segundo, CA 90245 
· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-772-2000 

Mastech, Inc., Lorlin Test Systems, Precision Rd., Danbury, CT 06810 ... 203-744-0096 
§ Microsemi Corp. Colorado, Microsemi Corp., 800 Hoyt St, BroorMeld, CO 80020 

....•................................•................................. 303-469-2161 
§t Motorola Semiconductor Prods Sector, 3102 North 58th ~ Phoenix, AZ 

85019-6806 .......................................................... 602-244-6900 
NAE, 69 Bennett St, Lynn, MA 01905 ................................... 617-598-4800 

t NWt Translorrners, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 06505 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . .. 609-298-7300 

Raytheon/TAG Semiconductors Ltd., 43 Third Ave, Burlington, MA. 01803 
· . . . . . . . . . .. .. . . . . .. .. . . . . . . . .• . . . . . . . . .. . . . . .. ..• . . . . . . . .•. . •.. 617-272-3704 (3705) 

§ RCA Solid State Div, Thyristors & Rectifiers, Rle. 202, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-685-6000 

§t RCA Sofid State Dlv, Transistors, Rle. 202, Somerville, NJ 08876 ....... 201-685-6000 
§ RMC Power Semiconductor, BBC, 2150 W. 6th Ave, BroorMeld, CO 80020 

...................................................... 303-469-1883;1-800-992-0312 
§Sanken Electric Co, Ltd., Overseas Operations, 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ................•.................................... 03-986-6164 
§Semikron, Inc.. liE Executive Dr, p.o. Box 66, Hudson, NH 03051-<J066 

.................................................. , ... 603-883-8102;1-800-258-1308 
§t Silicon Transistor Corp, Katrina Rd., Chelmsford, MA 01824 ...........• 617-256-3321 

§ Solid State, Inc., 46 Fanand St, BloorMeld, NJ 07003 ................... 201-429-8700 
§ Texas Inslrs., Inc., Box 809066, Dallas, TJ( 75380 .........•... 800-232-3200 (ext 700) 

Triac Electronic Systems, Inc.. 87-27 Myrtle Ave., Glendale, NY 11385 .. 718-441-4759 

§~~=.. c:;,i=~:: ~;~~~':r ~~2~~.~~j,: CA 9d807 617-926-0404 

..•......•..................•.....•.........•........•............•.... 213-595-6971 

Thyristors (MIL)-2440 - See Vol. B 

Ties, Wire & Cable - See Wire & Cable Ties (Vol. C) 

Time Delays, Precision-2900 - See Vol. 0 

Time Dispenser, Microprocessor based-2200 - See 
Vol. 0 

Time Management Systems-2200 - See Vol. 0 

Timers, Counting-2200 - See Vol. 0 

Timers, Cycle & Reset-2200 - See Vol. 0 

Timers, Delay-2200 - See Vol. 0 

Timers, ElectrolytiC Cell-2200 - See Vol. 0 

Timers, Interval-2200 - See Vol. 0 

Timers, Programmed-2200 - See Vol. 0 

Timers, Sequence-2200 - See Vol. 0 

Timers, Solid State-2200 -:- See Vol. 0 

Tool Kits & Sets-5400 - See Vol. C 

Tools & Kits, Contact Insertion/Removal-5400 - See 
Vol. C 

Tools, Alignment & Tuning-5400 - See Vol. C 

Tools, Cable Tie-5400 - See Vol. C 

Tools, Connector-5400 - See Vol. C 

Tools, Crimping & Swaging-5400 - See Vol. C 

Tools, Heat Sealing-5400 - See Vol. C 

Tools, Lead Bending & Insertion-5400 - See Vol. C 

Tools, Magnetic Pickup-5400 - See Vo/_ C 

Tools, Marking, Numbering, Engraving-5400 - See 
Vol. C 

Tools, Parts Handling, Vacuum Operated-5400 - See 
Vol. C 

Tools, Relay Serv,icing-54oo - See Vol. C 

Tools, ReSistance Soldering - See Soldering Equip., 
Resistance (Vol. C) 

Tools, Wire Wrapping-5400 - See Vol. C 

Torches, Soldering, Welding & Accessories-4600 - See 
Vol. C 

Toroids - See Coils, Toroidal (Vol. A) 

Torque Control- See Knobs, Torque, Incremental, Ratio 
Drive (Vol. C) 

Torquers, Gyro - See Motors, Torque (Vol. 8) 

Totalizers, Digital-2200 - See Vol. 0 

Touch Monitors-2000 - See Vol. 0 

Touch Panels-2000 - See Vol. 0 

Touch Terminals-2000 - See Vol. 0 

Tracers, Curve-2900 - See Vol. 0 

Tracers, Signal - See Testers, Signal Tracing (Vol. D) 

Trackballs, XV Positioning-2200 - See Vol. 0 

Trackers (MIL), Laser-3475 - See Vol. 0 

Tracking Systems (MIL)-3475 - See Vol. D 

Trainers (MIL), ECM-3475 - See Vol. 0 

Trainers (MIL), Elint-3475 - See Vol. 0 

Trainers (MIL), EW-3475 - See Vo/_ 0 

Trainers (MIL), Maritime-3475 - See Vol. 0 

Training Systems (MIL)-3475 - See Vol. 0 

Transceivers-1900 - See Vol. 0 

Transceivers (MIL)-2440 - See Vol. B 

Transducer Elements-5500 - See Vol. B 

Transducers, Acceleration - See Accelerometers (Vol. 8) 

Transducers, Audio-5500 - See Vol. B 

Transducers, Ceramic-5500 - See Vol. B 

Transducers, Displacement-5500 - See Vol. B 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



Transformers, Audio-5600 , 

Transducers, Flow-5500, - See Vol. B 

Transducers, Force-5500 - See Vol. B 

Transducers, Frequency - See Transducers, Volt, Watt, 
Current, etc. (Vol. 8) 

Transducers, Humidity-5500 - See Vol. B 

Transducers, Incremental Digital Position, Rotary...., See 
Encoders, Shaft Angle ,(Vol. 8) 

Transducers, Magnetic Pickup-5500- See Vol. B 

Transducers, Magnetostrictive-5500 - See Vol. B 

Transducers, Piezoelectric-5500 - See Vol. B 

Transducers, Position, Unear-5500 - See Vol. B 

Transducers, Position, Rotary-5500 - See Vol. B 

Transducers, Power - See Transducers, Volt, Watt, 
Currents, etc. (Vol. 8) 

Transducers, Pressure-5500- See Vol. B 

Transducers, Proximity-5500 - See Vol. B 

Transducers, Sonic-5500 - See Vol. B 

Transducers, Strain Gauge-5500 - See Vol. B 

Transducers, Temperature-5500 - See Vol. B 

Transducers, Thermoelectric - See Transducers, 
Temperature (Vol. 8) 

Transducers, Tilt - Also see Inclinometers-5500 - See 
Vol. B 

Transducers, Torque-5500 - See Vol. B 
Transducers, Ultrasonic-5500 - See Vol. B 

Transducers, Velocity-5500 - See Vol. B 

Transducers, Vibration-5500 - See Vol. B 

Transducers, Volt, Watt, Current VAR, Power Factor, 
Frequency-5500 - See Vol. B 

Transformers, Audio-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 •••••.•••••••••.••••••••••.••••••.••••••••••••.••••• A.2183 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800,372-2447;ln 

Canada:1-800-553-2448 ••••••••••••••••••••••••••••••••• A.2184,2187,2189 
Bel Fuse, 198 Van Vorst St., Jersey City,NJ 07302, 201-432-M63 •••••• Ao2195 

t Bicron Electronics, 100 Berlow Street, Canaan, CT 08018, 203-824-5125 
• • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • •• • •• A·2202-2203 

Ceddell-Burns Mfg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 
•••••••••••••••••••••••••.•.•••••••••••••••••••••••••••••••• A·1208-1209 

t C & C Jatronle, Inc., Resaarch PI!. 318 Wall St., Princeton, NJ 08540, 
809-921-8540 ••••.•••••••••••••••••••••••.••••••••••••••••••••••• A.2204 

§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, BOl! 180, Yankton, SD 57078, 
805-665-9301 •••••••••.•••••••••••••••••••••••••••••••.••••• A.2205-2207 

t Electromech, Inc., 528 Elm Street, Kaarny, NJ 07032, 201-997-0950 ••••• A.2214 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • . • • • • • A·2216,2227 
Foxboro/PCG, The Foxboro Company, 800 N. Bedford St., E. Bridge~eter, MA 

02333, 508-378-5280 ••••• :....................................... A.2233 
§ Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 

• •••••••.••••••••••••••••••••.•••••.•••••••••••••.••••••••••••••• A·1245 
t Hleonie, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 68061, 913-782-0012 

................................ , •••••••••.•••••••••••••••••••••• A·2239 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .••••••••••••.•••••••••••••••••••••••••••.•.•••••••• A.2241 
Lanco Elctrns., Inc., 1330 Belden St., McHenry, IL 80050,815-344-2900' •••••• 

A·2248 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 

••••••••••••••• ' •••••••••••••••••••••••••••••••••••••••••••••••••• A·2250 
Magnetek Tried, 1124 E. Franklin St., Huntington, IN 48750, 219-356-6500 

• • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • •• A·2252-2253,2280-2261 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-58NI510 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.2265 
§t Mierotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Straam, NY 11582, 

516-581-8050 ••••••••••••••••••••••••••••••••••••••••••••••• A.2295-2298 
§ Multi Products International, 218 LIttle Falls Rd., P.O. Box 238, Cedar Grova, NJ 

07009, 201-239-8183 ••••••••••••.•••••••••••••••••••••••••••••••• A.2299 
§ Opamp Labs, Inc., 1033 N. Sycamore Ave., Los AngeleS, CA 90038, 213-834-3566 

" ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001015 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281041222 ••••••••••• _. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• ••• A.2318 
, PC Transformer Corp., 84 D Nancy St., Weal Babylon, NY 11704, 516-491-3300 

• •••••••••••••••••••••••••••• ; ••••••••••••••••••••••••••••• , A·2308-2309 

PRODUCT INDEX '& DIRECTORY 

t Parkin-Elmer Corp., Elctrn. Prods. Dapt., 761 Main Ave., Norwalk, CT 06859-G132, 
203-762-4786 •••••••••••••.•.••••••.••••••••.••••.•••••• ;........ A.2317 

t Pieo Electronics, Inc., 453 North MacQuasten Pkwy., Mt. Varnon, NY 10552, 
914-699-5514;800-431-1084 ••••• _.................. A.2319,2332-2339,2347 

t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 
215-843-6950 •••••••••••••••.••••••••••••••••••••••••.•••••• A·2350-2351 

t Powar Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 •••••••••••••••••• , ••• ;........................ A"2352-2353 

Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
• • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • . • • • . • • • • • • • • • A·2355,2365 

§ Shokel Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530, 914-681-G700 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 001053 

§ Stancor Products, Hamilton Standard Controls, 131 Godfrey St., Logansport, IN 
46947, 219-722-2244 ••••••••••••••••••••••••••••••••••••••••••••• A·2393 

tTamura Corporation of America, 1150 Dominguez St., Careon, CA 90746-3518, 
213-638-1790 ••••••••••••••••.•••••••• A.1291 ,1695,2395,2399,2403, 001983 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
•••••••••••••••••••••••••••••••••••••••••••••••••••• A.2407, B'1022-1025 

Toroid Corp. of Maryland, 8000 Lal'rel-Bowie Rd., BOwie, MD 20715-4037, 
301-484-2100 ••••••••••••••••••••.•••••••••••••••••••••••••• A.'298,2412 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 84030-3199, 816-761-6314 
•••. , • • • . • • • • • . • • • • • • • • • • • . • • • • • • . • • • • • • • • • • • • • • • • • • . • • • • • •• A'2418-242O 

tTrana American' Transformer, 142 PeConic Ave., Medford, NY 11763, 
516-654-1880 •••••••••••••••••••••••••••••••••••••••••••••••••••• A.2426 

TTE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90084, 
213-478-8224 ••••••••••••••••.••••••••••••••••••••••••••••••••••• A.2433 

§t United Transformer Corporation, Sub. ,of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865,201-454-2600 •••••••••••••••••••••••••••••• A·2428 

t Wayne Transformer Co., Inc., 666 Pacific St., Brooklyn, NY 11217, 718-783-9007 
................................................................. A·2440 

§tAble Power and Engineering Inc., 1222 N, Detta St, S, San Gabrie~ CA 91770 
.".".".,',., .. , .. ,.",.,." .. ".".".""',."."." .. , .. ,.,, .. ,.,. 818-571-6260 

AlE Magnetics, Div, of Vemitron, 701 Murfreesboro Rd., Nashville, TN 37210 
.,',.,." .. "., .. ' ... ,., ... ,., ... , .. ,'.',., .. , .. ', .. , .. , .. ,.,',." .. ,., 615-244-9024 

Albar,lnc., 19013 36th Ave. W,' Lynnwood, WA 98036 .................. 206-771-4006 
American Magnetics, P.O. Box 49, Carterville, Il 62918 ... , . , . , , ' . , ' .. , ., 618-965-4838 

t Atlas Engineering Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
§ Atlas/Soundolier, 1859 Intertech Dr" Fenton, MO 63026 "', ... ,." .... ' 800-362-5673 

§t Audiosone, Inc" 617 Fan Hill Rd., Monroe, CT 06468 ." .. .'.,',.,., 203-268-4372/6703 
tAutomatic.Coii Corp, Sub, Designatronics, Inc., 3545 N.w. 71st Sl, Dept E, Miami, FL 

33147., .. "., .. " .. ,." ..... ,., ... " .. ".,.".,",.,"',.,., ... , .. ". 305-696-6660 
§t Aydin Radar &f3N Division, Div, of Aydin Corporation, 32 Great Qai<s Boulevard, San 

Jose, CA 95119-1371 ...................................... " ........ 408-629-1100 
Berkshire Transfarmer Corp, Route 341, P.O. Box 129, Kent CT 06757 

... ,:.,." ... '., .. ,.,.,.,.,.,. , ... ,. , ... , ........ "."., ... , .. "., ... ,. 203-927-3541 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .. , ... , .. ,.,'., ... ,. 914-664-5591 
tB. G. Laboratories,lnc., 75 Travis Ave., Binghamton, NY.13904 .......... 607-722-2376 
§ Bourns, Inc., Resistive Componen1s Group, 1200 Columbia Ave., Riverside, CA 92507 

, .. ,.,.,.,." .. "."."."., .. ',." .. , ...... ,."." .. ,.,', .. ,."." .... 714-781-5050 
tBourns Instruments Inc, 6135 Magnolia Ave., Riverside, CA 92506 .,., .. 714-781-5148 
§C-COR Elclrns., 60 Decibel Rd., State College, PA 16801 .,." .. ""'.,. 814'238-2461 

CML MACARR Div., Marine Electric RPD.lnc, 666 Pacific St, Brooklyn, NY 11217 ' 
". , ... ,., , .. , ..... , ...... ,.,.,',.,.,.,."." ..... ".".,',., .. , .. , .. ,. 718-857-2400 

t Coast Coii Co" Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 
"." ... ",.,.,., .. , .. , .. " .. ,., .. " .. ,."." .. "."." .. ,., ... , .. ,.". 213-938-6166 

tCoii-Q Corp, 340 Bronxville Rd" Bronxville, NY 10708 ",., .. , •. , .. " .. , 914-337-4775 
tCoittronics Inc" 984 SoW. 13th Coun, Pompana Beach, FL 33069 ....... 305-781-8900 

Cord ElectroniCs, Inc, 177 Cantiague Rock Rd., Westbury, NY 11590 .. ' 518-935-3640 
Custom Bobbin Windings, A & K Corporation, P.O. Bo" 2369, Zanesville, OH 

43702-2369".,.,.,., ... ,., .• "."""."., ... ,." .. ,.,.,., .. "., ,.,' 614-452-6973 
Dantel,2991 N, Argyle Ave, Fresno, CA 93727 ........................ , 209-292-1111 

tDeYoung Manufacturing, 1nc.,12920 N,E. 125th Way, Kirkland, WA 98034 
., .. , .. " ..... , .. ,.".".".".,','"., .. , ... , .. , .. , .. ".,',.,.".".,. 206-823-4798 

tDietz Design, Inc" 100 Electronics Pkwy, Betton, MO 64012 ., ... , .. ,.,' 816-331-4911 
§ Oormeyer Inds., A. F, Dormeyer MIg. Co, Inc., 3418 N. Milwaukee, Chicago, IL 60641 

."."., .. "." .. ,., ... " .. ,.,." .. ' ... , .. , .. , ..... "." .... " .. , .. , .. , 312-283-4000 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck. CT 06379 .. " .. , .. , .. , 203-599-2075 
Dowty RFL Iods. Inc./Communications Div, The Dowty Grp. PLC, Powerville Ad., 

Boonton, NJ 07005-0239 .......... "" .. , .. "."." ........ " ........ 201-334-3100 
Electrical Windings, Inc, 2015 N. Kolmar Ave, Chicago,lL 60639 , .. "., 312-235-3360 
Electro Assemblies Corp, 425 Huehl Rd, Bldg. 17, Northbrool<, IL 60062 

,.,."." ..... , .• , ... ,., ... ,." .. ,." ... , .. ,."., ... "., ... ,., ... ,.".. 312-498-6520 
EIec1rocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 .. "., .. , 219-232-2743 
Electronetics,lnc., Paine Field Bldg 335, Everett, WA 98204 ' ... '." .... , 206-355-1855 
Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 

t Electronic Transformer Corp. P.O, Box 188, Totowa, NJ 07511, .•. '." .. 
t Elnetic Electronics, Inc, P.O. Box 88232, Los Angeles, CA 90009-8232 .. 

EI-Rad MIg., 2800 W, Cullom Ave., Chicago, Il 60618 "., ... , .. , •. ,., ... 
Endicott Coil, 24 Charlotte Sl, Binghamton, NY 13905 ... ' ...•. , .. ' .. , .. 

§ Frazier, 1930 Valley View Le., Dalles, TX 75234" .... " ....... " ....... . 
t Freed Transformer, 1718 Weirlield Sl, RidgeWood, NY 1)385 •. , .. ' .... . 
§GC-Thorsen, 1801 Morgan St, PD. Box 1209, Rockford, IL 61105-1209 

203-677-6731 
201-942-2222 
213-515-1546 
312-478-7300 
607-797-1263 
214-241-3441 
212-388-1300 

,." ..... ,.,',.,.', .. "., ..... , ... '." .. " .... , .. , ... , .. , ..... , .•... ,.. 815-968-9661 
Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ".... 518-242-3006 
Genisco Technology Corp., Fitters Div, 1'8435 Susana Rd., Rancho Dominguez, CA 

90221 .', .. ' .... ,.,., .. "." .. ,., ... , .. " ....... , .. , ............ , ..... 213-537-4750 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd., P.O. Box 99, Gettysburg, 

PA 17325 ." .. ", ... , .• , .. , .. ,." ... ,., ......... , .. , ... ,., ..... " .. ,. 717-334-2191 
Grand Transformers, 1500 Marion St, Grand Haven, M149417 ." ...•. ,. 616-842-5430 

tHadley, Robert M. Co, Inc" 750 West 51st St, Los Angeles, CA 90037' .. 213-234-9091 
Hamitton Standard Controls, 9100 Airport Dr, P.O, Box 11648, Fort Wayne, IN 46859 

.... ,., ... , .. ,., .. , .•..... ,., ..... , .............•. , .•........•. , .. , .• ,. 219-747-6142 
§Harnmond Manufacturing Co, 1690 Walden Ave., EiuIfaIo, NY 14225 .. ,. 716-894-5710 

Hughes Aircraft Co, Microelclms. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
.,." ..... , ... ",." .. , •. , ..... , ..... ,' ." ........ , ... ,.' , ..... , ..... ,. 714'752-3800 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & .DIRECTORY 
§ James Electronics, 4050 N. Rockwell, Chicago, IL 60618 ........... . 312-463-6500 

§t JB EIec1ronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60647 
312-342-0080 

KGS EIec1ronics, Inc, 2029 N. Lincoln Ave, Pasadena, CA 91103 ...... 818-798-0786 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr, Brownsville, TX 78521 512-546-1625 

t Magnetic Circuit Elements, 1540 Moffeti Sl, Salinas, CA 93905 ....... 408-757-8752 
tMagnetico Inc, 182 Morris Ave., Holtsville, NY 11742 ....... 518-654-1166 

Merrimack Magnetics Corp, 121 Hale St, lowell, MA 01851 .......... 617-458-1487 
Midcom, Inc, 121 Airport Dr, Watertown, SO 57201 ................... 605-886-4385 
Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 .. .. .. . . .. .. . .. .. .. .. . . .. . .. .. . . .. .. .. .. . .. .. . .. .. ... 414-358-5300 
Mini-Magnetics Co, Inc, 1100 Fuhon Place, Frernon~ CA 94539 ........ 415-490-7500 

§ Mitsumi Elec. Co, LId., 8-2, 8-Chome, Kokuryo, Chofu-Gity, Tokyo, JAPAN. . . 489-5333 
MTE Corp., 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

· . .. . . .. .. . .. .. .. .. . .. .. .. .. .. .. . . . .. .. .. .. .. .. .. .. .. .. . .... .......... 414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925.......... ................... 215-794-7411 
t Northlake Engineering, Inc, 999 Anita Ave., Antioch, IL 60002 ........... 312-395-5710 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

.. . .. .. .. .. .. . .. .. .. .. .. .. .. . . .. .. .. .. . .. .. .. .. . . .. .. .... ... 609-298-7300 
Oeco Corp., 4607 S.E. Intemational Way, Milwaukie, OR 97222 ..... 503-659-7932 
Onan Power/EIec1ronics, 4801 W. 81st Sl, Minneapolis, MN 55437 . 612-921-5600 

t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 .... 201-454-2600 
tOsborne Transformer, 19636 Derby Sl, Detroit. MI48203 ............ 313-368-4136 
tParker McCrory MIg. Co., 2000 Forest Ave, Kansas City, MO 64108 .... 816-221-2000 
t Precision Components, Inc., 1110 W. National Ave., Addison, IL 60101 .. 312-543-6400 

§t Primo Company Limited, 25-1, 6-Chome, Mure, Mitakashi, Tokyo, JAPAN 181 
.............. ................ 0422-43-3121 

t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 
.. .. .. .. . .. . .. .. .. 609-298-8200 

§ OPt. Magnetics, Inc, P.O.BOXC, Lake Grove, NY 11755 ............... 516-589-3331 
§ Quam-Nichols Co, 234 E Marquette Rd., Chicago, IL 60637 ........... 312-488-5800 

Relay Speciahies, 17 Raritan Rd., Oakland, NJ 07436 .............. 201-337-1000 
§ Rye Industries, Inc, 125 Spencer PI., P.O. Box M, Mamaronecl<, NY 10543 

.. .. .. . .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. .. 914-698-0080 
Schott Corp, 1000 Parkers Lk. Rd., Wayzata, MN 55391 ................ 612-475-1173 

t Shogyo Intemational Corp., 287 Northem Blvd., Great Neck, NY 11021 
516-466-0911 

§Shure Bros., 222 Hartrey Ave, Evanston, IL 60202-3696 ................ 312-866-2200 
tSigma EIec1ronics Inc., 10830 KiRQhurst Dr, Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc., 20790 leapwood Ave, Carson, CA 90746 ............ 213-32-Sigma 

§t Skyway MagnetiCs, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
South American Development Corp, Rle. 9G, R.D. 413, Hyde Park, NY 12538 

........................................................................ 914-229-8866 
§ Speco Div., Components Speciahies, Inc, P.O. Box 624, 1172 Rle. 109, Lindenhurst NY 

11757 ................................................. 516-957-8700;800-645-5516 
Staco Transpower, 610 W. 6th Sl, ~ Carmel,lL 62863 ................. 618-262-5555 
Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· .. .. .. .. .. .. .. .. .. 408-988-0700 
tSterling Transformer Corp, 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-782-4200 

Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
§t Thordarson Meissner, Components Corp. of Amer., EIec1ronic Center, ~ Carmel, IL 

62863 .. . .. .. .. .... .. .. .. ... .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. .. . 618-262-5121 
§ Toko America, Inc., 1250 Feehanville Dr., ~ Prospect, IL 60056 ... 312-297-0070 

Torad Coil Co., Inc., 283 linden Rd., Wayne, NJ 07470 .................. 201-835-6195 
tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 

Xentek, Inc., 760 Shadow Ridge Dr., Vista, CA 92083 .................... 619-727-0940 
§tZambre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Autotransformer-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 839 So. Glenwood Pl., 

Buribank, CA 91506, 818-841-3630 •.••.•.•.•.••.•••••••••.•.••••••• A'2157 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A'2182 
t Bieron ElectroniCS, 100 Barlow Street, Canaan, CT 06018, 203-824-5125 

· .. • . . . • . • • . . . • . . • . • . • . . .. .. • . • • • • . .. • .. • • • • .. • • • • • • • .. • .. •• A'2202-2203 
t Controlled Power Co., 1955 Stephenson Hwy., Troy, MI48083, 

313-528-3700;1-800-521-4792 ..................................... 002085 
§ Dale ElectroniCS, Inc., Yankton DiY., E- Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 •. _ . • . • • .. . • .. . .. . • . • . • . • . • .. . • • • .. . .. • .. • • • • • • • • • •. A'2205 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997.Q950 ••••• A'2214 
§ EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

• . .. • • • .. • • • • .. • • • . • • . • .. . • • .. . • . .. • . • .. . . • . • • .. . • • • • . • .. • •. A'2216,2225 
Jerome Industries Corp., 730 E- Division St, Elizabeth, NJ 07201,201-353-5700 

· ................................................................ A'2242 
JM Transformer Co., Inc., 112 Florida St, Farmingdale, NY 11735, 516-293-0475 

................................................ : ................ A'2243 
lenco ElctmlL, Inc., 1330 Belden St, McHenry, IL60050, 815-344-2900 •.•••• 

A'2249 
Magnetek Triad, 1124 E- Franklin St, Huntington, IN 46750, 219-356-6500 

• .. • • • • .. • . .. • • • • .. • • • .. . • • .. • • .. • • . • .. .. • • • . . .. • . • . • •• A'2252-2253,2259 
MCI Transformer Corporation, 411 Manh_n AYe., Babylon, NY 11704, 

516-587-0510 .................................................... A'2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ............................................... A'2282,2288 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... A'2318 
PC Transformer Corp., 64 0 Nancy St, West Babylon, NY 11704, 516-491-3300 

• .................... ,. • . • .. • .. • .. .. . • • .. • • . • . • • •• A'2308-2309,2314-2315 
Phase Control ElectroniCS, 87-27 Myrtle Aye., Glendale, NY 11385, 718-441-4728 

... ; ............................................................. 001140 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A'2319 
t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 

215-643-6950 .................................................... A'2350 

Transformers, Autotransformer-5600 (Cont'd) 
Pram Magnetica, Inc., 3521 N. Chapel Hill Rd., McHenry,IL60050, 815-385-2700 

................................................................. A'2355 
t Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 ................................... A'2372,2385,2389 
Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401, 314-364-0882 

................................................................. A'2390 
§t Technipower, A Penril Co., P.O. Box 222, Commerce PI!., Danbury, CT 06813, 

203-748-7001 ............................................ A'2405, 001993 
t TechnHrol, 1952 E- Alleghany AYe., Philadelphia, PA 19134, 215-426-9105 

.................................................... A'2407, B'1022-1025 
§Todd Systems, Inc., 50 Ash St, Yonkers, NY 10701, 914-963-3400 •••••• A'2411 

Toroid Corp. 01 Maryland, 6000 laurel-Bowie Rd., Bowie, MD 20715-4037, 
301-464-2100 ............................................... A'1298,2412 

UIYeco, Inc., 323 Vintage Park Driye, Foster CHy, CA 94404, 415-574-1100 
................................................................. A'2432 

Abacus Controls Inc, 89 Readington Ad., Somerville, NJ 08876 ......... 201-526-6010 
§t Able Power and Engineering Inc., 1222 N. Detta Sl, S. San GalJrie( CA 91 no 

.. .. .. .. .. .. .. .. . .. .. .. .. . .... .... ... ................ .............. 818-571-6260 
Acme EIec1ric Corporation, 20 Water Stree~ Cuba, NY 14727 ........... 718-968-2400 
Acme Transformer, Acme Electric Corporation, Fha. 4, Box 54, Lumberton, NC 28358 

..................................................................... 919-738-1121 
§AC Transformer, 89 Madison St, Newark, NJ 07105 .................... 201-589-8574 

Albar, Inc., 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . . .. . . . . . . . . . . .. 618-985-4838 

§ Atlasl Soundolier, 1859 Intertech Dr, Fenton, MO 83026 ................ BOo-362-5673 
t Axel Elctrns, General Signal Corp., 134-20 Jamaica Ave, Jamaica, NY 11418 

....................................................................... 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin CorpOralion, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ............................................... 408-629-1100 
§t Basler Elec., Rle. 143, Highland, IL 62249 ............................... 618-654-2341 

Berkshire Transformer Corp, Route 341, P.O. Box 129. Kent, CT 06757 
.. .. . .. . .. . .. .. . . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .... 203-927-3541 

t B. G.laboratories, Inc, 75 Travis Ave, Binghamton, NY 13904 .......... 607-722-2376 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540 ..•. 609-921-8540 

Carson Manufacturing Co, Inc, 5453 N. Rural Sl, P.O. Box 20464, Indianapolis, IN 
46220 ................................................................ 317-257-3191 

tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
CML MACARR Div, Marine Electric RPD, Inc, 666 PacificSt, Brooklyn, NY 11217 

....................................................................... 718-857-2400 
t Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-936-6188 
tComponent Speciatties Corp., 9143 E La Rosa Dr, Temple City, CA 91780 

....................................................................... 213-283-0015 
Computer Power Inc, 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-838-8000; 

BOo-528-5088 
Custom Bobbin Windings, A & K Corporation, p.o. Box 2369, Zanesville, OH 

43702-2369 .......................................................... 614-452-6973 
t Del Elctrns. Corp., 250 E Sandford Blvd., ~ Vernon, NY 10550 ......... 914-699-2000 
t DeYoung Manufacturing, Inc., 12920 N.E 125th Way, Kirkland, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2Q6.823-4798 
Diamond MagnetiCS, 235 Tank Farm Rd., Ste. G, San Luis Obiapo, CA 93401 

....................................................................... 805-544-4019 
t Dietz Design, Inc., 100 Electronics Pkwy, Behon, MO 64012 ............ 816-331-4911 
§ Displex, Inc., North Hills Electronics, Inc., Alexander Place, Glen Cove, NY 11542 

....................................................................... 516-671-4400 
Dormeyer Inds., A F. Dormeyer Mig. Co, Inc., 3418 N. Milwaukee, Chicago, IL 60641 

....................................................................... 312-283-4000 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 
Dynapower Corporation, Box 3180, Farmington Hills, MI48333 ......... 313-553-4300 
Eleclrical Windings, Inc, 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
EIec1ro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

· . . . . . . .. . .. .. . .. . . . . .. . . . . . . . . . . . .. . .. . .. . .. .. .. .. .. .. . .. . • . . .. .. . .. .. 312-498-6520 
§EIec1rocube, 1710 So. Del Mar Aye, San Gabrie( CA 91776 ............ 818-573-3300 

EIec1ronetics, Inc., Paine Field Bldg 335, Ev~ WA 98204 . . . . . . . . . . . .. 206-355-1855 
tEIec1ronic Transformer Corp, P.O. Box 188, Totowe, NJ 07511 ......... 201-942-2222 

EIec1ro-Pacific, 5770 ThornwOod Dr, Goleta, CA 93117 ................. 805-964-0751 
Elma Engineering, 1066 E Meadow Circle, Palo Aha, CA 94303 . . . . . . . . . 415-494-7303 

tElnetic EIec1ronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
Endicott Coil, 24 Charlotte Sl, Binghamton, NY 13905 .................. 607-797-1263 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford m, E Bridgewater, MA 02333 

· . . . . .. . . . .. . . . . . . . . . . . .. . . . . .. . . . . .. .. .. . .. . . . .. • . .. . . .. .. . .. .. .. . . . .. 508-378-5260 
§ Frazier, 1930 Valley View La, Dallas, TX 75234 ......................... 214-241-3441 

§tFreed Transformer, 1718 Weirfield Sl, Ridgewood, NY 11385 ........... 212-386-1300 
Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 

t General Magnetics, 211 Grove Sl, Bloomfield, NJ 07003 ............... 201-743-2700 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd., P.O. Box 99, Gettysburg, 

PA 17325 ................................... ,...... .................. 717-334-2191 
Grand Transformers, 1500 Marion Sl, Grand Haven, M149417 .......... 616-842-5430 

tHadley, Robert M. Co, Inc., 750 West 51st Sl, Los Angeles, CA 90037 .. 213-234-9091 
Hamihon Standard Controls, 9100 Airport Dr. P.O. Box 11648, Fort Wayne, IN 46859 

....................................................................... 219-747-6142 
§Harnmond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 

Hipotronics Inc., P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 
tHisonic, Inc., 249 N. Troo~ P.O. Box 1130, Olathe, KS 66061 .......•... 913-782-0012 

Hitran Corp, Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
§ Hughey & Phillips, Inc., 2162 Union PL, Simi Valley, CA 93065 .......... 805-581-5591 

§t JB EIec1ronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 ................ . 
312~2-0080 

§ Jefferson Elec, MagneTek, Inc., 1400 Center Circle Drive, Downers Grove, IL 
60515-1021 .......................................................... 312-691-2400 

KGS Electronics, Inc., 2029 N.lincoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
Lestronics, Inc., 1840 Industrial Circle, Longmon~ CO 80501 •.....•..•.. 303-651-2011 
Mag-Con, 1626 Terrace Dr, m Paul, MN 55113 ........................ 612-633-8820 

t Magnetic Circuit Elements, 1540 Moffatt Sl, Salinas, CA 93905 ......... 406-757-8752 
tMagnetic Devices Inc., 5575 Kearny Villa Rd., San Diego, CA 92123 .... 619-279-7054 
tMagnetico Inc, 182 Morris Ave, Holtsville, NY 1.1742 ................... 516-654-1166 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Autotransformer-5600 (Cont'd) 
Men1mack Magnetics Corp., 1.21 Hale St, Lowel~ MA 01851 ....•.....•. 617-458-1487 

§Mlcron Industries, 1830 N. 32nd Ave., Stone Park.ll60165 ...•.....•... 312-345-0788 
Midcom, Inc., 121 Airport Dr, Watertown, SO 57201 .•••...............•. 605-886-4385 
Min~Magnetics Co, Inc, 1100 FuHon PlaCe, Fremon~ CA 94539 ........ 415-490-7500 
Neshaminy Transfonner, Neshaminy Electronics Corp.. Edison-Furlong Road. Furlong. 

PA 18925 .•...................•.....•.....••......................... 21&-794-7411 
Northlake Engineering. Inc, 999 Anita Ave, AnIioch,IL 60002 ........... 312-39&-5710 

t NWLTransformers. Rising Sun Rd.. P.O. Box 358, Bordentown, NJ 08505 
· ...•........ , ................... , . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . • . • 609-298-7300 

Deco Corp, 4607 S.E International Way, Milwaukie. OR 97222 ......•.. 503-659-7932 
§ Ohmite Manufacturing Co.. 3601 W. Howard St, Skokie, .IL 60076 .• . . . . .. 312-67&-2600 

Oleklron Corp.. Signal Technology Corp.. 61 Sutton Road, Webster, MA 01570 
....•......•...........•..............................................• 617-943-7440 

t OPT Industries Inc.. 300 Red School La.. Phillipsburg. NJ 08865 ........ 201-454-2600 
tOsbome Transformer, 19636 Oertly St, Detroit. MI48203 .....•......... 313-368-4136 
tPalker McCrory Mig. Co, 2000 Forest Ave, Kansas City, MO 64108 .•.. 818-221-2000 
t Perkin-Elmer Corp., EIctm Prods. Dept.. 761 Main Ave., Norwalk. CT 06859-0132 

....................................................................... 203-762-4786 
t Power Magna-Tech Corporation, 441 High St~ Penh Amboy, NJ· 08861 

· . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 201-628-4700 
§tPowenron Corporation, Ate. 15, Box 932, Sparta. NJ 07871 ............. 201-579-5599 

t PrefOlTed Electronics. Inc., Main Une Or, P.O. Box 248, Westfield, MA 01086 
..................................................................•.... 413-568-2301 

t PTC Transformers, P.O. Box 397, Rising Sun Road. Bordentown, NJ 08505 
· ......•................................ '.' . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 609-298-8200 

Rapid Power Technologies, Graysbridge Rd, P.O.BOX 291, Brookfield. CT 06804 
· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •• . . . . . . . . . . . . .. 203-77&-0411 ;81»-332-1111 

§ Relay Specialties, 17 Raritan Rd.. Oakland, NJ 07436 ................... 201-337-1000 
Renoo Electronics, Inc.. 60 Jefryn Blvd.. East. Deer Pk, NY 11729 ........ 516-588-5566; 

1-81»-64&-5828 
Sanford-Miller Corp, 8 John SI.. Lynbrook. NY 11563 .... 518-593-2025;600-64&-5900 
Schott Corp.. 1000 Palkers Lk. Ad.. Wayzata, MN 55391 ................ 612-47&-1173 

t Shokai Far East. Ltd.. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc., 10630 Kinghurst Dr, Houston, TX 77099 .•...... 713-933-4700 
t Sigmapower, Inc., 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 

§t Skyway Magnetics. 35372 Hwy 79, Wamer Springs, CA 92086 . . . • . . . . .. 619'782-3342 
§Square 0 Co.. Executive Plaza. Palatine,lL 60067 ....... , .............. 312-397-2600 

§tStaco Energy Products Co, 301 Gaddis Blvd.. Dayton, OH 45403 ....... 513-253-1191 
Staoo Transpower, 610 W. 6th SI.. Mt Carmel,lL 62663 ................. 618-262-5555 

§Stanoor Products. Hamilton Standard Controls. 131 Godfrey St, Logansport, IN 46947 
............................................................... ,....... 219-722-2244 

Stangenes Industries, Inc, 1052 East Meadow Circle, Palo AHo, CA 94303 
· . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41 &-493-0814 

tSterling Transfonner Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Superior Electric. 363 Middle St.. Bristol, CT 06010 ......... ,............ 203-582-9561 
Tamura Corporation 01 America. 1150 Dominguez SI.. Carson, CA 90746-3518 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-638-1790 
Teco Corp.. Bay Rd.. P. O. Box A. Winnisquam NH 03289 .......•..•..•. 603-524-1998 
Texas Transformer Corp., P.O. Box 220, Plano,TX 75074 ............... 214-424-1591 

§tThordarson Meissner, Components Corp. 01 Amer, Electronic Center, Mt Carmel,IL 
62863 ..•..................................•..•.....................•. 618-262-5121 

Torema U.SA,lnc, 6699 Portwest Dr, No. 130, Houston, TX 77024 ..... 713-861-6643 
tTorotel Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 6403Cf.3199 ...... 816-761-6314 
tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood. NJ 08701 ..... 201-364-1800 

TIE, Incorporated, 11652 W. Olympic Blvd.. Los Angeles, CA 90064 .... 213-478-8224 
§t Un~ed Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 

PhilliPSilurg. NJ 08865 ........................•...................... 201-454-2600 
tVoHampere Corp.. 146 Horton Ave., Lynbrook. NY 11563 ................ 516-887-9443 

Walker Power, Inc., Walker Magnetics Group, lOB Mill SI.. Wamer, NH 03278 
· . . .. .. ... .. . .. .. . . .. ... ... .. .. •.. . .. . . . . .. . . . . . •.. .. . .. . . . . . . . . .... ... 603-456-3111 

t Wayne Transformer Co, Inc, 666 Pacific St, Brooklyn, NY 11217 ....... 718-783-9007 
Xentek, Inc.. 760 Shadow Ridge Dr, Vista. CA 92063 .................. ,. 619-727-0940 

§ Zarnbre Co.. Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 .. 41 &-968-9176 

Transformers, Bias - See Transformers, Power (Vol. A) 

Transformers, Bridging - See Transformers, Matching 
(Vol. A) 

Transformers, Chip-5600 
CoIlcraft, 1102 Stiver lake Rd., Cary, IL 80013, 312-639-2361 ••••••.••.• A-1225 
Dale Electronics, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SD 57078, 

605-665-9301 ••••••••••.•.•••••••••••••.•••••••••.•.•••••••• A-2205,2208 
Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 

• •••••••••••••••••••••••• , •••••••••••••.•••••••••••.••••••••••••• A-1245 
JM Transformer Co., Inc., 112 Florida St., Fanningdale, NY 11735, 516-293-0475 

., ••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••• A-2243 
t Pleo Electronics, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 ••••••••••••••••••••••••••••••• Ao2319, 0<1863 
TDK Cofporation, Electronic Components & Material, 13-1, Nihollbashi, 1-Chome, 

Chuo-ku" Tokyo, JAPAN 103, (03) 278-5111 •••••••••••••••••••••••• A-1294 
Barkshire Transformer Corp.. Route 341, P.O. Box 129, Kent. CT 08757 

............................................................•......... '. 203-927-3541 
tPiconics. 26 Cummings Road, Tyngsboro, MA 01879 ..•...............• 617-649-7501 

SFE Technologies, 15011st SI.. San Fernando, CA 91340 ........... ;.. 818-36&-9411 
Standex Electronics, Standex Internationa~ 4538 C.amberwell Rd, Cincinnati; OH 45209 

................•........................................•............• 513-871-3777 
Thinco Div,Hull Corp.. Davisville Ad.. Hatboro, PA 19040 .......•....... 21&-672-7800 
Tokin America, Inc, 155 Nicholson Ln, 95134, CA 95131 ........•...... 408-432-8020 

§Toko America. Inc., 1250 Feehanville Or, Mt Prospect.ll60056 ........ 312-297-0070 

Transformers, Chopper-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ••••••••••••••••••••••••••••••••• A-2157 
Aratan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

518-333-8100 .................................................... A-2182 

PRODUCT INDEX & DIRECTORY 
t C & C Jetronic, Inc., Research PI<. 318 Wall St., Princeton, NJ 08540, 

609-921-11540 ••••••.••.••••••••.••••••••••••••••••••••••••••••••• A-2204 
t EIect,ornech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• A'2214 
t EWC, Inc., 725 Feeleral Ava., Kenilworth, NJ 07033, 201,245-3200;800-528-4048 

.: ••••••••.••••••.••••••.•••••••••••••••••••••••••••••••••••••••• A'2216 
Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532·2234 

•••••.•••••• , •.••••.•.••••••••••••••••••• , •••••••••••••••••••••••. A'1245 
Mel Transformer Corporation, 411 Manhstlan Ave., Babylon, NY 11704, 

516-587-0510 ••••.•••••••••••••••.••••••••••••••• .'............... A'2265 
§t Microtran Co. Ihe., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 •.• ,................................................ A-2282 
t Pico Electronics, Ine., 453 North MacOueaten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••••••••••••••••••• ,................ A-2319 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

• • . • . • • • • . • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • A'2407, Bo1022-10~5 
Toroid Corp. of Maryland, 8000 laural-Bowie. Rd., Bowie, MD 20715-4037, 

301-464-2100 ..••••••••.••••••.•••.••••••••••••••••••.••••••••••• A-2412 
American Magnetics. P.O. Box 49, Cartervilie.ll62918 ...............•.. 618-98&-4838 
American Monarch, 2801-37th Ave, N.E, Minneapolis, MN 55421 ....... 612-78a-9161 

§Atlantic Magnetics. Inc., 1441 S.W.3Oth Ave, Pompano Baach, FL 33069 
· ..... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . 30&-979-7920 

t Axel Elctms., General Signal Corp, 134-20 Jamaica Ave,Jarnaica, NY 11418 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • .. 718-291-3900 

Barkshire Transformer Corp, Route 341, P.O, Box 129, Ken~ CT 06757 
· ............... ' ........ , . . . .. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 

tComponent SpeciaHies Corp, 9143 E La Rosa Or, Temple City, CA 91780 
· ................. '.' ............. , ............ .' ...................... ' .. 213-263-0015 

tElectronic Transformer Corp.. P.O. Box 188, Totowa. NJ 07511 ......... 201-942-2222 
Genco Precision Corp, 247.8kidrnore Road. Deer Park. NY 11729 ...... 516-242-3006 

t Hedley, Robert M. Co.. Inc., 750 West 51st St, Los Angeles, CA 90037 .. 213-234-9091 
tHiSonic, Inc, 249 N. Troo~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

HHran Corp., Agex. 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
§James Electronics, 4050 N. Rockwell, Chicago,lL 60618 ................ 312-463-6500 

Lenco Elctms., Inc., 1330 Belden SI.. McHenry, IL 60050 ................ 81 &-344-2900 
tMagnetico Inc, 182 Morris Ave, HoHsville, NY 11742 ................... 516-654-1166 

Neshaminy Tran~lonner, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong. 
PA 18925 ,. ..... ............ ....... ............ ............ 21&-794-7411 

tNorthlake Engineering. Inc., 999 An~a Ave, Anlioch,IL 60002 ........... 312-39&-5710 
Deco Corp, 4607 8.E Intemational Way, Milwaukie, OR 97222 ......... 503-659-7932 

§t Poweriron Corporation, Ate. 15, Box 932. Sparta. NJ 07871 ......... ,... 201-579-5599 
t PTC Translormers. P.O. Box 397, Rising Sun Road. Bordentown, NJ 06505 

· .................... , ..................... , • . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-8200 
§QPL MagnetiCS, Inc, P.O.BOX C, Lake Grove, NY 11755 ................ 516-599-3331 

Relay Speciatties, 17 Raritan Rd.. Oakland, NJ 07436 ................... 201-337-1000 
tSigma Electronics Inc., 10630 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 

South American Development Corp, Ate. 90, RD. 413, Hyde Park. NY 12538 
............ , .......................................................... 914-229-8866 

t Sterling Transfonner Corp.. 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Torelco, Inc, 14 Paine Ave, P. O. Box 560,lrvington, NJ 07111 ......... 201-374-8641 

tTorotel Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 6403Cf.3199 ...... 816-761-6314 
tTorwico Elctms.lnc.. 410 Oberlin Ave. South, Lakewood. NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford. NY 11763 .... 516-654-1880 
tTransmagnetics. 210 Adams Blvd.. Farmingdale, NY 11735 ............. 516-293-3100 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg. NJ 08865 ................. , .................. , .. ,....... 201-454-2600 

tWirebenders, Inc .. 2440 W. MissionLn, Sle. 9,10, Phoenix.,.;z 85021 ... 602'861-1856 

Transformers, Constant Voltage-5600 
Acme Electric Corporation, 20 Water Street, Cuba, NY 14727, 716-968-2400 

.•.••••••••••••••••••.•••••••••••••.•••••••••••••••.••.•••••.•••• ' 0<1534 
Arstan Producls I"'ernalionallnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 •.•••.••.•••.••.••••••••.••••••••••••••••••••••••••• Ao2180 
Bay Eleclric, Inc., 362 Main St., Box 548, Uncoln Park, NJ 07035, 201-694-5000 

................................................................. A-2197 
Controlled Power Co., 1955 Stephenson Hwy., Troy, MI 48083, 
313-528~3700;1-800-521-4792 ••••••••••••••.•••.•••.•••.•••••.••.• 00208.5 

Dynage/Power & MagnetiCS, Division 01 Oakleaf, Ine., P.O. Box 95,551 Third 
Avenue, Canistota, SD 57012, 605-296-3462/3487 . • . . . . . . • . . . . • . . . .. A-2212 

t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 •.••• A-2214 
lenco Elclrns., Inc., 1330 Belden St., McHenry,lL 60050, 81&-344-2900 

• • • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • • • • • • • • • • • • • • • • . • • . • • • . • • •• A-2248-2249 
MCI Transfonner Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .••••••.•..••••••••.•••.••••••.••••••.••••••••.••.•. A-2265 
t NWL Transformers, .Rising Sun Rd., P.O. Box 358, Borde"'own, NJ 08505, 

609-298-7300 ••••••.••••••.••.•••.••••.••.• : ••••.•.••••.••••••••. A-2303 
Para-Line Transformer Co.,lnc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 ••••••.••••••••••••••••.•••••••••••••••.••••.•••.••. Ao2318 
PC Translonner Corp., 64 D Nancy St., West Babylon, NY 11704, 516-491-3300 

• • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . • • • • •. Ao2308-2310,2312 
Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., tnwood, NY 

11696, 516-239-5777 •••..•.•••••.••••••.•••••••••.••.•••••••••••• Ao2372 
§ Sola, A Unit of General Sign., 1717 Busse Rd., Elk Grove Village, Il80007, 

312-439-2800 •••• ;.......................................... 001970,1972 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

•••••••••••••••••••••••••••••••••••••••••••••.•.•••• A-2407, B-1022-1025 
Ulveco, Inc., 323 Vi"'age Park Drive, Foster City, CA 94404, 415-574-1100 

. . •••••••••••••••••.••••••••••• , ••••••••••••••••••••••••••••••••••• A-2432 
t Wayne Transfonner Co., Inc., 666 Pacific St., Brooklyn, NY 11217, 718-783-9007 

•••••••.•••••••••••••••••••.••.•••••••••.•.••• , ••.••••••••.•••••• A-2440 
§t Able Power and Engineering Inc., 1222 N. DeHa St, S. San Gabrie~ CA 91770 

...•................................................................... 818-571-6260 
Acme Transfonner, Acme Electric Corporation, Ate. 4,Box 54, Lumberton, NO 28359 

•...................................................................... 919-738-1121 
Alber, Inc.. 19013 36th Ave. W, Lynnwood. WA 98036 .............•.... 206-771-4006 
American Magnetics. P.O. Box 49, Ceriervilie. IL 62918 . i . ........ , . . . . .. 618-98&-4838 

t American Monarch, 2801-37th Ave., N.E, Minneapolis, MN 55421 ....... 612-798-9161 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Andover, Inc., 310 North Earl Avenue, Lafayette,IN 47904 .............. 317-447-1157 
t Atlas Engineering Corp, 10 Cheney St, Dorchester, MA 02121 ..•....... 617-445-7100 
t Axel Elctrns., General Signal Corp, 134-20 Jamaica Ave, Jamaica, NY 11418 

.................. .................................................... 718-291-3900 
§t Aydin Radar & r:w Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 .................................. : ............. 408-629-1100 
Basler Elec, Ate. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 

· . . . . .. . . . .. . .. . .. . . .. .•. . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . 203-927-3541 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540 .... 609-921-8540 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

CML MACARR Div, Marine Electric RPD, Inc, 666 Pacific Sl, Brooklyn, NY 11217 
.. .. . .. .. .. . ... ............................... .................. 718-857-2400 

Computer Power Inc., 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 
800-526-5088 

t Del Elctrns. Corp, 250 E Sandford Blvd, Mt Vernon, NY 10550 . . . . . . . .. 914-699-2000 
Electrical Windings, Inc., 2015 N. Kalmar Ave, Chicago, IL 60639 ....... 312-235-3360 
Electronetics, Inc, Paine Field Bldg 335, Ever~ WA 98204 ............. 206-355-1855 

§Electronic Specialists, 171 South Main Sl, NatiCk, MA 01760 ............. 617-655-1532; 
800-225-4876 

tElectronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
Elgar Corp., 9250 Brown Deer Rd, San Diego, CA 92121 ................ 619-450-0085; 

800-854-2213 
Elgin Electronics, Combustion Engineering, 5533 New Perry Hwy., Erie, PA 16509-3570 

· . . . . . . . . . . . . . .. . . . .. ..................................•.............. 814-864-4921 
Elma Engineering, 1066 E Meadow Circle, Palo ARo, CA 94303 . . . . . . . .. 415-494-7303 

tElnetic Electronics, Inc, p.o. Box 88232, Los Angeles CA 90009-8232 .. 213-515-1546 
§t E-Tronics, 16774 Schoenborn, Sepulveda, CA 91343 ................... 816-892-7279 

tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ........... 212-386-1300 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd, P.O. Box 99, Gettysburg, 

PA 17325 ............................................................ 717-334-2191 
Hammon Standard Controls, 9100 Airport Dr, P.O. Box 11648, Fort Wayne, IN 48859 

.................................................................... 219-747-6142 
§Hammond Manufacturing Co, 1690 Walden Ave, Buffalo, NY 14225 ... 716-894-5710 

Hipotronics Inc, P.O. Drawer A, Brewster, NY 10509 ................ ... 914-279-8091 
H~ran Corp, Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Industrial Midwec CapacHor Corp, 4902 Tollview Dr, Rolling Meadows, IL 60006 

............................... 312-577-0120 
§Jefferson Elec, MagneTek, Inc, 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 ......................................................... 312-691-2400 
Jerome Industries Corp, 730 E Division St, Elizabeth, NJ 07201 ........ 201-353-5700 
KGS Electronics, Inc, 2029 N. Lincoln Ave, Pasadena, CA 91103 ....... 818-798-0786 
Lestronics, Inc., 1840 Industrial Circle, Longmon~ CO 80501 ............ 303-651-2011 
Mag-Con, 1626 Terrace Dr, St Pau~ MN 55113 ........................ 612-633-8820 

t Magnetic Devices Inc, 5575 Keamy Villa Rd, San Diego, CA 92123 .... 619-279-7054 
t Magnetico Inc, 182 Morris Ave., Hoftsville, NY 11742 ................... 516-654-1166 

Merrimack Magnetics Corp, 121 Hale Sl, Lowell, MA 01851 ............ 617-458-1487 
§Micron Industries 1830 N. 32nd Ave, Stone Park, IL 60165 ............. 312-345-0788 
§ Microtran Co. Inc, 145 t:: Mineola Ave, P. O. Box 236, Valley Stream, NY 11582 

....................................................................... 516-561-6050 
t Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ... ................................... ........................ 414-358-5300 
MTE Corp., 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

414-358-5300 
Nesharniny Transformer, Neshaminy Electronics Corp, Edisor>-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc., 999 Anita Ave, Antioch, IL 60002 ..... 312-395-5710 

§t Oaldron Industries Inc, 704 30th Sl, Monroa, WI 53566 .......... 608-328-5560 
Oeco Corp., 4607 S.E International Way, Milwaukie, OR 97222 ...... 503-659-7932 

t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Osborne Transformer, 19836 Derby Sl, Detroi~ MI 48203 .. . . . . . . . . . . . .. 313-368-4136 

Parker McCrory MIg, Co., 2000 Forest Ave., Kansas C~, MO 64108 .... 816-221-2000 
§Perma Power Elclms, 5601 W. Howard Ave, Chicago, IL 60648 ........ 312-647-9414 
t Power Magne-Tech Corporation, 441 High Str~ Perth Amboy, NJ 08861 

.. . ... . . .. . . . . .. . . . . . . . . .. . .. .. . . . . . . . . .. . . . .. . . . . . . . .. . . . . . . . . . . . .. . .. 201-826-4700 
Power-SCience, 7667 Vickers St, San Diego, CA 92111 ................. 619-292-4322 
Power Sources International Inc, Sources Electronics, 15014 Malachite Ct, Reno, NV 

89506 .. .. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. . 702-972-1224 
§t Powertron Corporation, Ate. 15, Box 932, Sparta, NJ 07871 ............. 201-579-5599 

t Preferred Electronics, Inc., Main Une Dr., P.O. Box 248, Westfield, MA 01086 
.. . .. . . . .. .. . . . . .. . . . . ... . .. . . . .. . .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. . ... 413-568-2301 

t PTC Transformers, p.o. Box 397, Rising Sun Road, Bordentown, NJ 08505 
.. . .. . . . . . .. . . . .. .. . . . . . . . . .. . . . .. . . • .. .. . . . . . . . .. . .. . . . . . . . . . . .. .. . . .. 609-298-8200 

Rapid Power Technologies Graysbridge Rd, P.O.BOX 291, Brookfield, CT 06804 
· . .. . . .. . .. .. . . . .. . .. . .. . . . . . . . . .. . . . . .. . .. . . . .. .. . . . . .. 203-775-0411 ;800-332-1111 

Relay Specialties 17 Raritan Rd, Oakland, NJ 07436 .........•......... 201-337-1000 
§ Reliance Electric Co, Marketing Info Center, P.O. Box 99502, Cleveland, OH 44199 

... . . .. . . .. ... . . . . . . . .. .. .. . .. . ...... . . . .. . . . ... ... .. . .. . . . . .. . . . . . .. .. 8OD-245-4501 
§ Shape Magnetronics, Inc, 901 DuPage Ave., Lombard, IL 60148 ........ 312-620-8394 
tShokai Far East, Ltd, 280 North Central Ave., Hertsdale, NY 10530 ..... 914-681-0700 
tSigma Electronics Inc, 10830 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 
§ Staco Energy Products Co, 301 Gaddis Blvd, Daylon, OH 45403 ....... 513-253-1191 

Staco Transpower, 610 W. 6th Sl, Mt Carmel, IL 62883 ................. 618-262-5555 
§ Stancor Products, Hami~onStandard Controls, 131 Godfrey St, Logansport, IN 46947 

...............................................•..•.................... 219-722-2244 
Stangenes Industries Inc., 1052 East Meadow Circle, Palo ARo, CA 94303 

· . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 415-493-0814 
t Sterling Transformer Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
§ Sun Research, Inc~ Box 210, Old Bay ~d, New Durham, NH 03855 .... 603-859-7110 
§Superior Electric, 383 Middle St, Bristo~ CT 06010 .............. ;....... 203-582-9561 

Teco Corp, Bay Rd, P. O. Box A, Winnisquam, NH 03289 ............... 603-524-1998 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 .c ............. 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carmel, IL 
62883 ......................•..•.. , . . .. . . . . ..... .. . .. . .. . .. . . . .... . . .. 618-262-5121 

Torad Coil Co, Inc., 283 Linden Rd, Wayne, NJ 07470 .................. 201-835-6195 
Torotron Corp, 519 South Fifth Ave, Mt Vernon, NY 10550 ............. 914-664-2050 

Transformers, Converter, DC To DC-5600 

Trancor, 108 N. High Sl, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11783 .... 516-654-1880 

Transformation Electronics Group, P.O. Box 2314, Flagler Bch. FL 32036 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . .. .. 904-439-5886 

tTransistor Devices, Inc, 274 S. Salern Sl, Randolph, NJ 07869 ......... 201-361-6622 
§t United Transformer Corporation, SUb. of OPT Industries 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
Xentek, Inc., 760 Shadow Ridge Dr, Vista, CA 92083 .................... 619-727-()940 

§Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Control - See Transformers, Power (Vol. A), 
Transformers, Synchro, Control (Vol. A) 

Transformers, Converter, DC To DC-5600 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-I100-372-2447;ln 

Canada:1-I100-553-2448 .. • .. • . • . • . • • • • • • • • • • • • • .. • . • . • . .. .. • • • • ... A'219O 
Bel Fuse, 198 Van Vorst St., Jersey City, NJ 07302, 201-432-11463 •••••• Ao2194 
BH Electronics, Inc., 12219 Wood Lk. Dr., Burnsville, MN 55337, 612'-4-9590 

· • • . • . • . • . • • • • . • . . • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• A'2198-2199 
t Bieron ElectroniCS, 100 Barlow Street, Cenaan, CT 06018, 203-824-5125 

· ......................................................... " A'2202-2203 
Caddell-Burns MIg., 258 E. 2nd St., MIneola, NY 11501-3508, 516-746-2310 

• . . • • . • • . • • .. • .. • . . . • . • . • . . • • . • . • . • . .. .. • • .. • . • .. . .. .. • • . • •• A'1208-1209 
t C & C Jetronic, Inc., Research Pk. 318 Wall St., Princeton, NJ 08540, 

609-921-8540 .................................................... Ao2204 
Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 160, Yankton, SO 57078, 

605-665-9301 ............................................... A'2205,2209 
DynagelPower & MagnetiCS, Division 01 oakleaf, Inc., P.O. Box 95, 551 third 

Avenue, Canistota, SD 57012, 605-296-3462/3487 .••. . . . . . . • Ao2212, 001702 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••. A'2214 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
................................................................. A'2216 

Foxborol PCG, The Foxboro Company, 600 N. Bedford St., E. Bridgewater, MA 
02333, 508-318-5260 ........................................ A'2234-2235 

§t Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14070, 116-532-2234 
................................................................. A'1245 

t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 
................................................................. A'2239 

Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
................................................................. Ao2250 

t Magnetlco Inc., 182 Monis Ave., Holtsville, NY 11142, 516-654-1166..... A'2262 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A'2265 
Multi Products International, 218 little Falls Rd., P.O. Box 238, Cedar Grove; NJ 

07009,201-239-8183 ............................................. A'2298 
t Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••••••.••••••••••••••••••• A'2319,2342-2345 
t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 

215-643-6950 ............................................... A.2350-2351 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... A'2407, B'1022-1025 
Toroid Corp. of Maryland, 6000 laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 .................................................... A'2412 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 ................................................... .A·2426 
Vitec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 

209-739-1017 ..................................... ........... A'2435-2439 
§t Able Power and Engineering Inc, 1222 N. DeRa Sl, S. San Gabrie~ CA 91770 

....................................................................... 818-571-6260 
AlE Magnelics, Div. of Vemijron, 701 Murfreesboro Ad, Nashville, TN 37210 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . . .. .. . . . . . . . . .. . . . . . .. . .. . . .. . . . . .. 615-244-9024 
Albar, Inc, 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 
American Magnetics, p.o. Box 49, carterville, IL 62918 .................. 618-985-4838 

t American Monarch, 2801-37th Ave, N.E, Minneapolis, MN 55421 ....... 612-788-9161 
Andover, Inc, 310 North Earl Avenue, Lafayette, IN 47904 . . ..... 317-447-1157 
Arstan Products International Inc, 99 Jericho Tpke., Jericho, NY 11753 ................ . 

516-333-8100 
§Atlantic Magnetics, Inc, 1441 SW. 30th Ave., Pompano Beach, FL 33069 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
Atlas Engineering Corp., 10 Cheney Sl, Dorchester, MA 02121 .......... 617-445-7100 

t Automatic Coil Corp, SUb. Designatronies, Inc, 3545 N.W. 71st St, Dept E, Miami, FL 
33147 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-696-6660 

t Axel Elctms., General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 
. . . . . . . . . . . .. . . . . . .. . . . . .. . . .. . . .. .. .. . . . . .. . . .. .. .. . . . . . .. . ... 718-291-3900 

§t Aydin Radar & r:w Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 408-629-1100 

Basler Elec, Ate. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp, Route 341, P.O. Box 129, ~ CT 06757 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 203-927-3541 
t BG Electronics, 30 South Sl, Mt Vernon, NY 10550 .................... 914-664-5591 

Bikor, Microsemi Corporation, 1504 W. 2281h St, Torrance, CA 90501 ... 213-539-8320 
§ Bourns, Inc, Resistive Components Group, 1200 Columbia Ave, Riverside, CA 92507 

....................................................................... 714-781-5050 
tBourns Instruments Inc., 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5148 
t Chloride Power ElectroniCs, 10931 Pellicano Drive, EI Paso, TX 79935 ;. 915-592-9985 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

....................................................................... 213-936-6188 
t Coiftronics Inc., 984 S.W. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 

Computer Power Inc. 124 W. Main St, High Bridge, NJ 08829 .......•... 201-638-8000; 
8OD-526-5088 

t Cramer Coil & Transformer Co., Inc, 401 Progress Dr, Saukville, WI 53080 
................................................•...................... 414-284-9425 

Datatronics, Ltd, P. O. Box 2839, Blue Jay, CA 92317 ................... 714-336-3561 
t Del Elctrns. Corp., 250 E Sandford Blvd, Mt Vernon, NY 10550 . . . . . . . .. 914-699-2000 
t DeYoung Manufacturing, Inc., 12920 N.E 125th Way, Kirkland, WA 88034 

.. . .. . . . . . . . . .. . .. .. . .. . . .. .. .. . . . . .. .. . . .. . . . . .. .. .. . .. . . . .. .. . .. .. . .. 206-823-4798 

EEM1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Converter, OCTo DC-5600 (Cont'd) PRODUCT 'INDEX & DIRECTORY 
tDietz.Design, Inc., 100 ElectroniCS Pkwy. Belton, MO 64012 .....•...... 816-331-4911 

Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60839 .•..... 312-235-3360 
Electro Assemblies Corp., 425 Huehl Ad., Bldg. 17, Northbrook, IL 60082 

· . .• . . . . . . . . . •. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . • • . . . . . . . . . . . . • . . • . . 312-496-6520 
Ele¢trOCOm Industries, 1105 N.lronwood Dr. 5. Bend, IN 46615 ......•.. 219-232-2743 
Electronelics, Inc., Palne 'Field Bldg 335, Everell, WA 98204 . • . . • . . . . . . .. 206-355-1855 

t Electronic Transformer Coip., P.O. Box 188, To1owa, NJ 07511 ...•..... 201-942-2222 
Electro-Pacific, 5770 Thornwood Dr., Goleta, CA 93117 ................. 805-964-0751 
E~Rad MIg., 2800 W. Cullom Ave., Chicago, IL 60818 .............•..... 312-476-7300 
Endicott Coi~ 24 Charlotte St, Binghamton, NY 13905 .•..........•..... 607-797-1263 

t Endicon Research Group, 2601 Wayne St, P.O. Box 269, Endicoll, NY 13760 
....................................................................... 607-754-9187 

§t E-Tronlcs, 16774 Schoenborn, Sepulveda, CA 91343 .......•........... 818-892-7279 
t Frederick Components Intt, 2OB08 Plummer St, Chatsworih, CA 91311 

· ...........•..............•........ , : ......•.......... , 818-882-ll868;800-354-0860 
t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 . . . . . . . . . . . 212-396-1300 

Genco Precision Corp., 247 Skidmore Road, Deer Par1<, NY 11729 ...... 516-242-3008 
tHadley, Robert M. Co., Inc., 750 West 51st St, Los Angeles, CA 90037 .. 213-234-9091 
§ Hammond ManufactUring Co., 1690-Walden Ave., Buffalo, NY 14225 . . .. 716-894-5710 

Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Hurricane Electronics Lab, P.O. Box 1280, Hurricane, UT 84737 ......... 801-635-2003 

§ International High VoHage Elctms., Inc., Finance Drive, Danbury, CT 08810 
· . . . . . • . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-792-7820;800-634-0740 

KGS Electronics, Inc., 2029 N. Lincoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
Lenco Elctms., Inc., 1330 Belden St, McHenry, IL 60050 ................ 815-344--2900 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr. Brownsville, TX 78521 .. 512-546-1625 

. Lestronics, Inc., 1840 Industrial Circle, Longmont. CO 80501 .;.......... 303-651-2011 
§Love Controls Corp., 1475 S. Wheeling Ad., Wheeling IL 60090 ......... 312-541-3232 

Mag-Con, 1626 Terrace Dr. St Pau~ MN 55113 ...............•........ 612..e33-882O 
t MagnetiC Circu~ Elements, 1540 Moffett St, Saiinas,CA 93905 ......... 408-757-8752 
tMagnetic Devices Inc., 5575 Keamy Villa Rd., San Diego, CA 92123 .... 619-279-7054 

Merrimack MagnetiCS Corp., 121 Hale St, Lowell, MA 01851 ............ 617-458-1487 
§tMicrotran Co. Inc., 145 E Mineola Ave., P. O. Box 236, ValleyStrearn, NY 11582 

· . . . .. . . . .. .. . . ... . . . . . . . . .. . . . .. . . . . . . . . .. . .. .. . .. . .. . .. . . . . . . . . . . . . .. 516-561-6050 
Milwaukee Transformer Co. MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-358-5300 
Min~Magnetics Co., Inc., 1100 Fulton Place, FrernontCA 84539 ........ 415-490-7500 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ......................... ' .................•................. 215-794-7411 
t Northlake Engineering, Inc. 999 An~ Ave., Antioch, Il6ooo2 ........... 312-395-5710 
t Novatronics, Box 878, Pompano Beach, FL 33081 .................•..•. 305-942-5200 

Oeco Corp. 4607 S.E Inlernational Way, Milwaukie, OR 97222 ......... 503-659-7932 
Ohio Semitronics, Inc. 1205 Chesapeake Ave., Columbus, OH 43212 ... 614-486-9561 

t OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Pacific Electro Dynamics, Inc. 11465 Willows Rd N.e. Fledmond, WA 98073-9745 

....................................................................... 206-881-1700 
t PeA Electronics, 16799 Schoenborn St, Sepulveda, CA 91343 ......... 818-892-0761 
t Power Magna-Tech Corporation; 441 High Street Perth Amboy, NJ 08861 

· ... . .. . .•.. .. . . . .. .. . . .... . . . . .... . . .. . .. .. .. .. . . . . . . .. .. . . . . . . . . . .. .. 201-826-4700 
§t Powertron Corporation, FHe. 15, Box 932, Sparta, NJ 078'11 ......•...... 201-579-5599 

Precision Components, Inc., 1110 W. National Ave., Addison, IL 60101 .. 312-543-6400 
t Preferred Electronics, Inc., Maln Line Dr. P.O. Box 248, Westfield, MA 01086 

.. . .. . .. . . . . .. .. .. . .. . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. .. 413-568-2301 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

.. . .. . .. . . . . . . .. .. . .. . . . . . . . . . .. .. . . . . . . . . . . . . . . . .. . . . . .. .. • .. . . .. . . . .. 609-296-8200 
§ Pulse Engineering Inc. 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 

.......................................................... , . . . . . . . . . ... 619-268-2400 
§ QPL Magnetics, Inc. P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
§Shokal Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 

Sierra West Power Systems, 2615 Missouri St, Las Cruces, NM 88001 ...........•..... 
505-522-8828 

t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc. 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 

South American Development Corp. FHe. eG, RD. 413, Hyde Par1<, NY 12538 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 

Staco Transpower, 610 W. 6th SL Mt C:arme~ IL 62863 ................. 618-262-5555 
Stanford Applied Engrg. Inc. 3520 De La Cruz Blvd., Santa Clara, CA 95054 

· . . . .. .. . . .. .. .. . . . .. . . . . . . . . . .. .. .. . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . ... 408-988-0700 
t Sterling Transformer Corp., 510 Driggs Ave. Brooklyn, NY 11211 ..•.... 718-782-4200 
t STI, Control Componerrts Div. 9520 Black Mountain Ad., San Diego, CA 92126-4507 

· .. . . .. . .. .. . . . . . .. . . .. .. .. . . . .. . . .. . .. .. .. .. . . .. . .. . ... 619-566-7680;800-826-5053 
Talema Electronic, Inc. 301 N. Highway 63, Rolla, MO 65401 ........... 314-364-ll862 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518 

· ........................................... ; . . .. . . . .. • .. .. . .. . . .. .. . .. 213-638-1790 
§ TDK Corporation, Electronic Components & Material, 13-1, Nihonbashi, l-Choma, 

Chuo-ku. Tokyo, JAPAN 103 .....................................•... (03) 278-5111 
Texas Transformer Corp. P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer. Electronic Center, Ml Carme~ IL 
62863 ................................................................ 618-262-5121 

§ Toko America, Inc. 1250 Feehanville Dr. Mt Prospect" IL 60056 ........ 312-297-0070 
Torad Coil Co., Inc. 283 Linden Ad., Wayne, NJ 07470 ..............•... 201-835-6195 
Torelco, Inc., 14 Palne Ave. P. O. Box 560, Irvington, NJ 07111 ......... 201-374-8641 

tTorotel Prods Inc., 134025. 71 Hwy. Grandview, MO 84030-3199 ...... 816-761-6314 
tTorwico Elctms.lnc. 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 

Trancor, 108 N. High St, p.o. Box 907, San Saba, TX 76877 ............ 915-372-6127 
Transformation Electronics Group, P.O. Box 2314, Flagler Bch., FL 32036 

.. . .. . . .. . . . . . . . . . . . .. . . .. .. . . .. .. . .. .. . .. .. . .. . . . . .. .. . . . . .. .. . . . . . . .. 904-439-5888 
tTransistor Devices, Inc., 274 S. Salem St, Randolph, NJ 07669 ......... 201-361-6622 
t UnHed Transformer Corporation, SUb. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
tVaIor Electronics, 6275 Nancy Ridge Dr. San Diego, CA 92121-2245 ... 619-458-1471 
tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90248 ........ 213-323-4100 
tWirebenders, Inc., 2440 W. Mission Ln. Ste. 9,10, Phoenix, P;z 85021 ... 602-861-1856 

Xylog Corp. 83 Hobar1 St, Hackensack, NJ 07601 ...................... 201-489-4040 
§ Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA B4043 .. 415-968-9176 

Transformers, Current - See Transformers, Instrument 
(Vol. A) 

Transformers, Data - See Transform.ers, Telephone 
Coupling (Vol. A) 

Transformers, Decade-5600 
Electromech, Inc., 528 Elm Street, Keamy, NJ 07032, 201-997-11950 ••••• A~2214 

t Plco Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Varnon, NY 10552, 
914-699-5514;800-431-1064 ••••••.••• _ .. • • • • • .. .. .. • .. • • • • • • • • • • • •• A.2319 

t Polyphase Instrument, 175 Commerce Dr., Ft. WaShington, PA 19034, 
215-643-6950 ...................... _ • .. .. • • • .. • .. .. .. • .. .. .. • .... A.2350 

t Technilrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
....... _ ............................... _............ A·2407,8>1022-1025 

American Magnetics, p.o. Box 49, Car1erville, IL 62918 .................. 618-985-4638 
Berkshire Transformer COrp. Route 341, p.o. Box .129, Ken~ CT 06757 

· .. . .. . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . .. .. . .. .. . . . .. . . . .. 203-927-3541 
Bey Electric, Inc. 362 Main St, Box 548, Lincoln Par1<, NJ 07035 .....•.. 201-694-5000 

tB. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 
tC & C Jettonic, Inc., Research PI<. 318Wail St, Princeton, NJ 08540 .... 609-921-8540 
t Coast Coil Co. Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

..............................•......... : .....•........................ 213-936-6188 
t Electronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro Scientific Inds., 13900 N.W. Science Pk. Dr. Portland, OR 97229 
....................................................................... 503-641-4141 

t Magnetico Inc., 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 
Oeco Corp., 4607 5.E International Way, Milwaukie, OR 97222 ....•..•. 503-659-7932 

t Perkin-Elmer Corp., Elctrri. prodi Dept., 761 Maln Ave., Norwalk, CT 08859-0132 
............................................•...............•........... 203-762-4786 

tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Transformer, 142 Peconic Ave. Medford, NY 11763 .... 516-654-1 B80 

Transformers, Differential-5600 
t Blcron ElectroniCS, 100 Barlow Street, Canaan, CT 06018, 203-824-5125 

• ........................... ; .••••••• __ .•• _ . • • • • • • .. .. . .. • •• A·2202-2203 
Caddell-Burns MIg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-748-2310 

• ..................................... : • • • • .. .. .. • .. .. • .. • •• A·1208-1209 
t Computer Conversions Corp., 6 Durrton Ct., E. Northport, NY 11731, 516-261-3300 

..................................................... _ ........... 001145 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-11950 ••••• A·2214 

t ILC Data Device Corp.., 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 
........................... _ ..................................... 001164 

Novatronics of Canada Ltd., 677 Erie St., P.O; Box 610, Stratford, Ontario, 
CANADA N5A 6V6, 519-271-3880 .................................. a.1243 

t PIco ElectroniCS, IrIC., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 ............. _. _....................... A.2319 

t Technilrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.................................................... A.2407, a·l022-1025 

AlE Magnetics, Div. of Vern~ron, 701 Murfreesboro Ad., Nashville, TN 37210 
.. .. ... . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . .. . .. .. . . . . . .. 615-244-9024 

American Magnetics, P.O. Box 49, Car1erville, IL 62918 .................. 618-985-4638 
§Atlantic Magnetics, Inc., 1441 S.W. 30th Ave., Pompano Beach, FL 33089 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
§ Automatic Timing & Controls Co. 201 So. Gulph Rd., King of Prussia, PA 19408 

· . . . . . . .. . .. .. . .. . . . . .. . . . . . . . . . . . . . . . .. . . . .. . . . . . . . .. .. 215-337-5500;800-441-8245 
Berkshire Transformer Corp. Route 341, P.O. Box 129, Ken~ CT 08757 

· . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 
Bey Electric, Inc. 362 Maln St, Box 548, Lincoln Par1<,NJ 07035 ........ 201-694-.5000 

tBourns Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506 ...... 714-781-5148 
tC & C Jetronic, Inc. Research Pk. 318 Wall St, Princeton, NJ 08540 .... 609-921-8540 
t COlumbia Resch. Labs., Macdade Blvd & Bullens La, Woodlyn, PA 19094 

.. . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . .. . . . .. . .. . . .. . .. . .. . .. . .. 21 S:872-3882 
t Del Elctms. Corp., 250 E Sandford Blvd., Ml Vernon, NY 10550 . . . . . . . .. 914-699-2000 
t DeYoung Manufacturing Inc. 12920 N.E. 125th Way, Kirkland, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . . .. 206-823-4798 
Douglas Randal~ 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 

tEdCliff Div. Systron Donner, 1711 So. Mountain Ave., Monrovia, CA 91016 
· ................. , ....... " . . . . .. . . . . .. . . . . . . . . . . . . . • ... . . . . . . .. .. . ... 818-358-4571 

tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
Grand Transformers, 1500 Marion St, Grand Haven, MI49417 ........... 616-842-5430 
Mag-COn,1626 Terrace Dr. St Pau~ MN 55113 ....................... 612..e33-8820 

tMagnetico Inc., 182 Morris Ave., HoHsville, NY 11742 ................... 516-654-1166 
Midcom, Inc. 121 Airpori Dr. Watertown, SO 57201. ..................... 605-886-4385 
Milwaukee Transformer Co.MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-358-5300 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 06505 

..........•................................•.............. , ............ 609-296-7300 
Oeco Corp. 4607 S.E International Way, Milwaukie, OR 97222 ......... 503-659-7932 

§t Robinson-Halpern, Telellex, Inc., One Apollo Rd., P.O. Box 248, Plymouth Meeting PA 
19462-0246 . . . . . .. . . . . .. . .. . . . . .. . . . .. .. . . .. . . . . . . . . . .. . .. . . . .. . .. .. • 215-825-9200 

t Schaevitz Engineering U.S. 130, Union Ave., Pannsauken, NJ 08110 .... 809-862-8000 
Tamura Corporation 01 America, 1150 Dominguez St, Carson, CA 90746-3518 

....................................................................... 213-638-1790 
§TokoAmerica, Inc., 1250 Feehanville Dr. Mt Prospect" IL 60056 ........ 312-297-0070 
tTorotel Prods Inc. 13402 S. 71 Hwy •. Grandview, MO 64030-3199 ...... 816-761-6314 
tTorotron Corp., 519 South Fifth Ave., Mt Vernon, NY 10550 ............. 914-664-2050 
tTorwico Elctms.lnc., 410 OberHn Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Transformer, 142 Peconic Ave. Medford, NY 11763 .... 516-654-1 B80 

Transducers and Systems, A Prime Technology Company, Twin Lakes Rd., P.O. Box 
185, N. Branford, CT 06471 .......................................... 203-481-5721 

Transformation Electronics Group, P.O. Box 2314, Flagler Bch., FL 32038 
· . . . . . .. . .. . .. . . .. . . .. . . . . . .. . . . . .. .. . . . . .. . . .. . . . . . . .. .. . .. . .. . .. .. . .. 904-439-5888 

Transmagnetics, 210 Adams Blvd., Farmingdale, NY 11735 ............. 516-293-3100 
Trans-Tel<, P.O. Box 338, FHe. 63, Ellington, CT 06029 .•.....•.......... 203-872-6351 

§-Product sold through distributors f-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 

§t Un~ed Transformer Corporallon, Sub. of OPT Industries, 300 Red School Lane, 
PhilUpsburg, NJ 08865 ............................................... 201-454-2600 

tWayne Transformer Co., Inc, 666 Pacific St. Brooklyn, NY 11217 ....... 718-763-9007 

Transformers, Discriminator-5600 
Aratan Products Intematlonallnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A.2182 
§ Bell Inds., J. W. Miller Dlv., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ••••••.••••••.••.•.•.•.•• A.1205 
Caddell-Bums Mfg., 258 E. 2nd St., Mineola, NY 11501-3508, 516-746-2310 

.......................................... ..... ............. A·1208-1209 
.§ Oale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... A·2205 
Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-11950 •.•.• A·2214 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 
............................................................ A·1558,2215 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-587-0510 .................................................... A·2265 

t Plco Electronics, Inc., 453 North MacQuesten Pkwy., Ml Vernon, NY 10552, 
914-699-5514;800-431-1064 ....................................... A.2319 

t Polyphase Insfrument, 175 Commerce Dr., Fl Washington, PA 19034, 
215-643-6950 .................................................... A.2350 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
•••••.•.•...•..•.•.....••...••.•.•.•. .. • ..•.•.••. ... A·2407, B·1022-1025 

t Unitlid Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 .............................. A·2428 

American Magnetics, p.o. Box 49, Carierville, Il62918........ 618-985-4638 
t Automatic Coil Corp, Sub. Deslgnatronics, Inc, 3545 N.W. 71 st St, Dept E, Miami, FL 

33147 .. .. . .. . . .. . .. . .. . .. .. ... ....................... ............. 305-696-6660 
Berkshire Transformer Corp., Route 341, p.o. Box t29, Ken~ CT 06757 

t BG Electronics. 30 South SI., Ml Vemon, NY 10550 . 
t C & C Jetronic, Inc., Research Pit 318 Wall St, Princeton, NJ 08540 .... 

Datatronics. ltd., P. O. Box 2639, Blue Jay, CA 92317 . 
t Dietz Design, Inc., 100 Electronics Pkwy, Be~on, MO 64012 

203-927-3541 
914-664-5591 
609-921-8540 
714-336-3561 
816-331-4911 

Electronic Coil Corp., Farmington Indu~trial Pari<, Farmington, CT 06032 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-677-6731 

t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
E~Rad MIg, 2800 W. Cullom Ave, Chicago, IL 60618. .......... 312-478-7300 

t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ......... 212-386-1300 
t Frequency Selective Networks, 69-20 Garfield Ave, Woodside, NY 11377 

........ .................. .. .................................. 718-424-7500 
Geniseo Technology Corp., Fi~ers Div., 18435 Susana Rd, Rancho Dominguez, CA 

90221 ................. .. .. .. . .. . .. .. . .. .. .. .. . .. .. . .. .. .. .. 213-537-4750 
tMagnetico Inc., 182 Morris Ave., Ho~ville, NY 11742 ................... 516-654-1166 

§t Microtran Co. Inc., 145 E. Mineola Ave., P. 0. Box 236, Valley Stream, NY 11582 
. . . . . . . . . . . . . .. .................................. 516-561-6050 

Milwaukee Transformer Co, MTE Corporation. 7901 W. Clinton Avenue, Milwaukee, WI 
53223 . .. .. .. .. .. .. .. .. .... ................... .. . .. . .. .. . .... 414-358-5300 

t NWl Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 
. .. . .. . .. . .. .. .. . .. .. .. .. .. . .... ...................................... 609-298-7300 

Oeco Corp .• 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
t Power Magn&-Tech Corporalion, 441 High Stree~ Perth Amboy, NJ 08861 

............................................................. 201-826-4700 
§ Toko America, Inc., 1250 Feehanville Dr, Mt Pros~, Il6oo56 ... 312-297-0070 
tToro!el Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 64030-3199 ...... 816-761-6314 
tTorotron Corp, 519 South Filth Ave., Mt Vernon, NY t0550....... 914-664-2050 
tTorwico Elctrns. Inc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 .... 516-654-1880 
tVanguard Electronics Co., 1480 W. 178th St. Gardena, CA 90248 ....... 213-323-4100 

Transformers, Donut - See Transformers, Toroidal (Vol. A) 

Transformers, Driver-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. GlenwoOd PI., 

Burbank, CA 91506,818-841-3630 ........................... ,..... A·2157 
Arstan Products Internationallne., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 ......... " ................... ,..................... A·2182 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............... " ................................ ,.. A.2205 
Delta Products Corporation, 3823 Spinnaker Ct, Fremont, "CA 94538, 

415-770.(J660 .................................................... A.2211 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., P.O. Box 95, 551 Third 

Avenue, Canistota, SO 57012, 605-296-3482/3487 .......••...•..•... A.2212 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• A·2214 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-528-4048 

............................................ " ....... ,., .... , .... A·2216 
ISl Products In1'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 ...•.• , ........................ ,.................... A.2241 
Magnetek Corp., 7315 Red Deer Dr., BOUlder, CO 80301-4696,303-442-6700 

.............................. , .................................. A·2250 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

............................................ , ........ " • • ... A·2252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 ........................... , ............. "......... A.2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-581_6050 ........................... ,........................ A.2282 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 ....... ,............................................ A.2318 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Ml Vernon, NY 10552, 

914-699-5514;800-431-1064 ...................... ,................ A.2319 
t Polyphase Instrument, 175 Commerce Dr., Fl Washington, PA 19034, 

215-643-6950 ......... " ............ ,.,..................... A·2350-2351 
Pram MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

..•.• , ..................... , ............ , ....................... , A·2355 

Transforme~Ferroresonant"5600 

Renco ElectroniCS, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-800-645-5828 •••••.•••.••••••.••.•• A.1282,12B4,2367,2369 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
..................... ,.............................. A·2407,801022-1025 

t Torolel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 
• ......................................................... ,. A·2418-2420 

Vitec Electronic Corporation, 1525A Eaat Acequla, Visalia, CA 93291, 
209-739-1077 ....................................... ,....... A.2435-2436 

§t Able Power and Engineering Inc_ 1222 N. De~a St. S. San Gabriel, CA 91770 
....................................................................... 818-571-6260 

AlE Magnetics, Div. of Vem~ron, 701 Murfreesboro Rd., Nashville, TN 37210 
· .......................... , .......................................... 615-244-9024 

Albar, Inc.. 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 
American Magnetics, P.O. Box 49, Carierville, Il 62918 . . . . . . . . . . .. . . . . .. 618-985-4838 

t Automatic Coil Corp., Sub. Designatronics, Inc, 3545 N.w. 71 st St. Dept E, Miami, Fl 
33147 ................................................................ 305-696-6660 

tAxel Elctrns, General Signal Corp., 134-20 Jamaica Ave_ Jamaica, NY lt418 
.................. . ................................................. 718-291-3900 

Basler Elec., Ate. 143. Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Ken~ CT 06757 

203-927-3541 
tBoums Instruments Inc., 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5148 

C & C Jetronic, Inc, Research Pit 318 Wall St. Princeton, NJ 08540 .... 609-921-8540 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

............................................... .., ........ 213-936-6188 
t Component Specia~ies Corp, 9143 E.la Rosa Dr, Temple City, CA 91780 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. . . . . .. 213-283-0015 
t DeYoung Manufacturing, Inc, 12920 N.E. 125th Way, Kirtdand, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 206-823-4798 
tDietz Design, Inc_ 100 Electronics Pkwy, Be~on, MO 64012 ............ 816-331-4911 

Electrical Windings. Inc., 2015 N. Kolmar Ave., Chicago, Il60639 ....... 312-235-3360 
Elec!ronetics,lnc, Paine Field Bldg 335, Eve~ WA 98204 ............. 206-355-1855 

tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 201-942-2222 
t Elnetic Electronics, Inc., p.o. Box 88232, Los Angeles. CA 900Qg.8232 .. 2t3-515-1546 

EI-Rad MIg., 2800 W. Cullom Ave., Chicago, 1160618 ................... 312-478-7300 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford SI., E. Bridgewater, MA 02333 

.. .. .. . .. .. .. . . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. . .. .. .. . .. .. . 508-378-5260 
t Freed Transformer, 1718 Weirfield St. Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp., 247 Skidmore Road, Deer Pari<, NY 11729 ...... 516-242-3006 
Grand Transformers. 1500 Marion St. Grand Haven, MI49417 .......... 616-842-5430 

t Hadley, Robert M. Co., Inc, 750 West 51s! St. Los Angeles. CA 90037 .. 213-234-9091 
§ Hammond Manufacturing Co, 1690 Walden Ave, Buffalo, NY 14225 .... 716-894-5710 
tHisonic, Inc, 249 N. Troos~ p.o. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

Htlran Corp, Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
§t JB Electronic Transformers, 2300 W. Arm~age Ave., Chicago, IL 60647 ..............•.. 

312-342-0080 
Jerome Industries Corp., 730 E. Division SI., Elizabeth, NJ 07201 ........ 201-353-5700 
KGS ElectronicS, Inc., 2029 N.linooln Ave, Pasadena, CA 91103 ....... 818-796-0786 
Lenco Elctms, Inc, 1330. Belden SI., McHenry, Il 60050 ................ 815-344-2900 
lEPCO/leonard Elec.Prods., 85 Industrial Dr, Brownsville, TX 78521 .. 512-546-1625 
Lestronics. Inc, 1840 Industrial Circle, Longmon~ CO 80501 ............ 303-651-2011 
Mag-Con, 1626 Terrace Dr, St Paul, MN 55113 ........................ 612-633-8820 

t MagnetiC Circuit Elements. 1540 Moffett St. Salinas. CA 93905 ......... 408-757-8752 
tMagnetico Inc., 182 Morris Ave., Ho~ville, NY 11742 ................... 516-654-1166 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 609-298-7300 
Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-65!H932 

t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tPenn-Tran Corp., Box 1321, Ate. 144N, Wingate, PA 16580 ............. 814-355-1521 
t Perkin-Elmer Corp, Elc!rn. Prods. Depl., 761 Main Ave., Norwalk, CT 06859-0132 

....................................................................... 203-762-4786 
t PTC Transformers. P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . . . . . . . .. . . . . . . .. . .. . .. . .. . . . .. . . . . . . .. . . . .. . . . . . . . . . .. .. . . .. . .. ... 609-298-8200 
§QPl Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
§Shokai Far Eas\ Ltd, 280 North Central Ave., Harisdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc., 10630 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc., 20790 leapwood Ave, Carson, CA 90746 ............ 213-32-Sigma 

§t Skyway MagnetiCs. 35372 Hwy 79, Wamer Springs. CA 92086.......... 619-782-3342 
South American Development Corp., Ate. 9G, R.D. 413, Hyde Pari<, NY 12538 

....................................................................... 914-229-8866 
Staco Transpower, 610 W. 6th SI., Ml Carmel, Il62863 ................. 618-262-5555 

§ Stancor Products, Hami~on Standard Controls, 131 Godfrey SI., logansport, IN 46947 
....................................................................... 219-722-2244 

tSterling Transformer Corp., 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-782-4200 
Tamura Corporation of America, 1150 Dominguez SI., Carson, CA 90746-3518 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . .. .. . ... . .. .. .. . .. . . . .. 213-638-1790 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Components Corp. of Amer, ElectrOnic Center, Ml Carme~ Il 
62863 ................................................................ 618-262-5121 

Torelco, Inc, 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 ......... 201-374-864t 
tTorotron Corp., 519 South Fifth Ave, Ml Vernon, NY 10550 ............. 914-664-2050 
tTorwioo Elctms.lnc., 410 Obertin Ave. South, Lakewood, NJ 0870t ..... 201-364-1800 

Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 78877 ............ 915-372-6127 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 518-654-1880 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................................... 201-454-2600 

Valor Electronics, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245 ... 618-458-1471 
t Wayne Transformer Co, Inc., 666 Pacific SI., Brooklyn, NY 11217 ....... 716-783-9007 

Wirebenders,lnc., 2440 W. Mission Ln, Ste. 9,10, PhOenix, AZ 85021 ... 602-861-1856 
§tZambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Ferroresonant-5600 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:1-800-553-2448 •••••••••••••••••••••••••.••••• ,. A.2185-218B,2190 
Controlled Power Co., 1955 Stephenson Hwy., Troy, MI 48083, 

313-528-3700;1-800-521-4792 .• ,............................. 002085,2087 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Ferroresonant-5600 (Cont'd) 
Dynage/ Power & Magnetics, DMsion Of Oakleaf., I~, P.O. Box 95, 551 Third 

Avenue, Canlalota, SO 57012, 605-296-3462/3487 •••••••• ., ••.•.• , ; .; Ao2212 
t Electromech, Inc., 528 Elin Street, Kearny, NJ 07032, 201-997-D950 ••••• Ao2214 
.Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-182-5525 

••••••••• ;.; ..................................................... Ao2240 
Jerome Industries Corp., 130 E. Division St, EUzabeth, NJ 01201, 201-353-5700 

•.••••••••••••••••••.••••• ; •••••••••••••••••••••••••••••••••. ; ••• A02242 
t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

2OHI26-4700 ••••••••••••••••••••••••••••••••••••••••••••••••. ;.. Ao2352 
SIgnal Transformer Co., Inc., Insilco ·Corporation, 500 Bayview Ave., Inwood, NY 

11696,516-239-5177 ........................................ A02372,2387 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

•••••••••••••••••••••.••••••.•• .,.................... Ao2401, B01022-1025 
Vitec Electronic Corporation,1525A East Acequia, Vlealla, CA 93291, 

209-739-1017 •••••••••••••••.••••••••• ~ • • • • • • • • • • • • . • • • • • • • • • • • •• Ao2439 
§t Able Power and Engin~ng Inc., 1222 N. DeHa St, S. San Gabrie~ CA 91770 

....... ; ..........................•................................ ; ... 818-571-6260 
t ACD-Elcor Products, P.O. Box 244, Bethe~ CT 06801 ................... 203-743-3510 

Acme Electric Corporation,'2O Water Street, Cuba, NY 14727 ........... 716-968-2400 
Acme Transformer, Acme Electric Corporation, File. 4, Box 54, Lumberton, NC 28358 

............................•.......................................... 919-738-1121 
Actown-Electrocoi~ Inc., 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
Albar, Inc., 19013 36th Ave. W. Lynnwood, WA 98036 .................. 206-771-4006 
Andover, Inc. 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 
Atlas Engi~ng Corp. 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 408-629-1100 

Bel1<shire Transformer Corp., Route 341, P.D. Bol< 129, Kent CT 06757 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . . . . . . . .. 203-927-3541 

Bey Electric, Inc. 362 Main St, Box 548, Uncoln Pari<, NJ 07035 ........ 201-694-5000 
§c-coR EIctrns., 60 Decibel Rd, State College, PA 16801 ............... 814-238-2461 

Computer Power Inc., 124 W. Main SI., High Bridge, NJ 08829 ........... 201-638-8000; 
800-526-5088 

tDeI Elctrns. Corp., 250 E Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
Elgin Electronics, Combustion Engineering, 5533 New Perry Hwy. Erie, PA 16509-3570 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 814-864-4921 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 

Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 ............•..... 607-797-1263 
§tE-Tronics, 16774 Schoenborn, Sepulveda, CA 91343 ....... : ....... 0 ••• 818-892-7279 

Framar Metal Products Co., Inc., 345 Carnegie Avenue, Kenilworth, NJ 07033 
....................................................... : ............... 201-241-0710 

Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 . . . . . . . . . .. 212-366-1300 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Ad, P.O. Box 99, Gettysburg, 

PA 17325 .•.......................................................... 7t.7-334-2191 
Grand Transformers, 1500 Marion St, Grand Haven, M149417 .......... 616-642-5430 

§Hammond Manufacturing Co. 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
Hipotronics Inc., P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 
Industrial Midwec Capacftor Corp., 49021'ollview Dr. RolHng Meadows, IL 60008 

..........................................•........ " .................. 312-577-0120 
Lestronics, Inc., 1840 Industrial Circle, Longmont CO 80501 ............ 303-651-2011 
MagnetiC Devices Inc., 5575 Kearny Villa Ad., San Diego, CA 92123 .... 619-279-7054 

§ Micron Industries, 1830 N. 32nd Ave. Stone Pari<, IL 60165 ............. 312-345-0788 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-358-5300 
MTE Corp., 7901 W. Clinton Ave. P.O. Box 23957, Milwaukee, WI 53223 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road Furlong, 

PA 18925 .................•............................... : .......... ·215-794-7411 
t NwL Transformers, Rising Sun Ad., P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 
t OPT Industries Inc. 300 Red School La. Phillipsburg, NJ 08865 ........ 201-454-2600 

Penn-Tran Colp. Box 1321, File. 144N, Wingate, PA 16880 ............. 814-355-1521 
Power Sources International Inc., Sources ElectroniCs, 15014 Malachite Ct., Reno, NV 

89506 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. 702-972-1224 
Relay SpeclaHies, 17 Raritan Rd., Oaldand, NJ 07436 ................... 201-337-1000 

§S & H Iods., 2257 North Penn Rd, Hatfield, PA 19440 .......•........... 215-822-7211 
§ Shape Magnetronics, Inc. 901 DuPage Ave., Lombard, IL 60148 ........ 312-62()-8394 
t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 

Staco Transpower, 610 W. 6th St, Mt Carmel, IL 62863 ................. 618-262-5555 
Stangenes Industries, Inc. 1052 East Meadow Circle, Palo AHa, CA 94303 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .. 415-493-081.4 
Teco Colp. Bay Rd., P. O. Box A, Winnisquam, NH 03289 ............... 803-524-1998 

, Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
Torotron Corp., 519 South Fifth Ave. Mt Vernon, NY 10550 ............. 914-664-2050 
Trancor, 108 N. High SI., P.O. Box 907, San Saba, TX 76877 ........•... 915-372-6127 

t Unfted Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ..•....................................•.....•. 201-454-2600 

§Zambre Co. Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Filament-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood PL, 

Burbank, CA 91506, 818-1141-3630 •••••••••••••••••••••••••••• A02157,2159 
Annan Proclucta Internattonallnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 • , •••••••••••••••••••••••••••••••••••••••••••••••••• , A02182 
§ Da" ElectroniCS, Inc., Yankton DiY., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 •••••••••••••••••••••••••••••••••••••.•••••••••••••• A02205 
t Del Eictrns. Corp., 250 E. Sandford Blvd., ML Vemon, NY 10550, 914-699~2000 

•••••••••••••••••••••••••• ' •.••••••••••••••••••••••••.••••••.••••• Ao2210 
EIectromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-()950 ••••• Ao2214 
'EWC, .Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

•••••••••••••••.••••••.•••••••••••••••••••••••••••••••••••••••••• A02216 
Ifllran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

•••••••••••••••••••• ; •••• _ ••••••••••••••••••••••••••••••••••••••• Ao2240 
JM Transformer Co., Inc., 112 Florida St, Farmingdale, NY 11735, 516-293-0475 

•••••••••••••• _ •••••••••• _ •••••••••.••••••••••••••••••••••••••••• Ao2243 

PRODUCT INDEX & DIRECTORY 
§ Magnetek Trfad.1124E. Franklin St, Huntington; IN 46750, 219-356-6500 

• _ • • • • • • • • • • . • • • • • • • • • • • • • • • • • .. • . • .. • • • . • • • • • • • •. Ao2252-2253,2256-2257 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

51j!-587-o510· •••••••••••.•.•••.••••••••••.•••••.•• ; •••••• _ • • • • • •• A02265 

§t M~~:::1~:~': ~~.5. ~ .~~~~~ ~~~.: .~t: ~~.~~: ~~I~~~, :0~~::'!~89 
t NWL Transformers, Rising Sun Rd., P.O. ,Box 358, Bordentown, NJ 08505, 

609-298-7300 .................................................... Ao2303 
t Oram High Voltage, P.O. Box 1176, Dayton, TX 17535, 409-258-5553 •••• 001859 

Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281-0222 .......................................... ,......... A02318 

PC Transformer Corp., 64 D Nancy St, West Babylon, NY 11704, 516-491-3300 
• . • • • • • • • • • • • • • • • • • • • • • • • . • • • . • • • • • • • • • • • • . .. • • • .• Ao2308-2310,2312-2313 

t Plco ElectroniCS, Inc., 453 North MacQuesten Pkwy., ML Vemon, NY 10552, 
914-699-5514;800-431-1064 ....................................... Ae2319 

Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 
215-643-8950 •..•.••..••••.••.••• : ••.•.••••.••••••••• ; • • •• • • • •• •• Ao2350 

Pram MagnetiCS, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050,815-395-2700 
................................................................. Ao2355 

t Signal Transformer Co., Inc., Insiico Corporation, 500 Bayview Ave., Inwood, NY 
11696, 516-239-5177 ............................................. A02372 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
•.•.•.••.•••••••.•••.•••.•.••••.•••••••••••••••.•••• Ao2401, B01022-1025 

§Todd SystemS, Inc., 50 Ash St, Yonkers, NY 10701, 914-963-3400 ••.••• A02408 
t TorwicoElctrns. Inc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-364-1800 

.••••.••••••••••••••••••.•••••••••••••••••••••••••••••.•••••••••• Ao2424 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 .................................................... Ao2426 
Transformer Technologies, Inc., 52 Putnam St, ML Vernon, NY 10550, 

914-668-1800 •.•••.•••••••••••••••••••••••••••••••••••••••••••••• Ao2427 
§t Unitad Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 ••.•••••••••••••••••• ,........ Ao2428 
t Wayne Transformer Co., Inc., 666 PacHic St, Brooklyn, NY 11217, 718-783-9007 

.•••..••.•••.•••••.•••.••..•••.•.••.•.•.••••.•.•.•.••.•..••.••.•• A02440 
§t Able Power and Engineering Inc. 1222 N. Dena SI., S. San Gabriel, CA 91770 

......................... ,....................................... 818-571-6260 
Actown-Electrocoil,lnc, 2414 Highview, Spring Grove, IL 60081 .. 815-675-6641 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . . . . . . . . . . . . . . .. 618-985-4638 
American Monarch, 2801-37th Ave. N.E., Minneapolis, MN 55421 ....... 612-788-9161 
Andover, Inc, 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 

§ Atlantic Magnetics, Inc., 1441 S.w, 30th Ave. Pompano Beach, Fl 33069 
· ......•............................ , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 

t Atlas Engin_ing Colp, 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Axel Elctms., General Sig!)al Colp. 134-20 Jamaica Ave. Jamaica. NY 11418 

....... ; ........................................•... , .................. 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA 95119-1371 ................................................ 408-629-1100 
§ Basler Elec., File. 143, Highland, IL 62249 ............................... 618-654-2341 

Berkshire Transformer Colp. Route 341, PD. Box 129, Ken~ CT 06757 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-927-3541 

Bey Electric, Inc., 362 Main SI., Box 548, Lincoln Pari<, NJ 07035 ........ 201-694-5000 
t B. G. Laboratories, Inc. 75 Travis Ave. Binghamton, NY 13904 .......... 607-722-2376 
tBourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ..... 714-781-5146 
t Chloride Power ElectroniCs, 10931 Pellicano Drive, EI Paso, TX 79935 . 915-592-9985 

CML MACARR Div., Marine Electric RPD, Inc., 666 Pacific St, Brooklyn, NY 11217 
· . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . 718-857-2400 

t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles. CA 90016 
....................................................................... 213-936-6168 

t CoiHronics Inc., 964 SW. 13th Court, Pompana Beach, Fl 33069 ....... 305-781-8900 
tComponent Specianies Colp., 9143 E La Rosa Dr. Temple City, CA 91780 

...................................................................... 213-283-0015 
Computer Power Inc., 124 W. Main SI., High Bridge, NJ 08829 ........... 201-638-8000; 

800-526-5088 
tDietz Design, Inc., 100 Electronias Pkwy. Benoo, MO 64012 ............ 816-331-4911 

Dormeyer Inds., A. F. Dormeyer MIg. Co. Inc. 3418 N. Milwaukee, Chicago, IL 80641 
............................................................ ,.... 312-283-4000 

Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ....... 203-599-2075 
Electrical Windings, Inc., 2015 N. Kolmar Ave. Chicago, IL 60639 312-235-3360 
Electronetics, Inc., Paine Field Bldg 335, Everett, WA 98204 ....... 206-355-1855 

tElectronic Transformer Colp., P.O. Box 168, Totowa. NJ 07511 ......... 201-942-2222 
Electro-PaCific, 5770 Thornwood Dr., Goleta. CA 93117 .................. 805-964-0751 
Elma Engineering, 1066 E Meadow Circle, Palo AHo, CA 94303 . . . . . . . .. 415-494-7303 

tElnetic Electronics, Inc. P.O. Box 68232, Los Angeles, CA 90009-8232 .. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave. Chicago, IL 60618 ................... 312-478-7300 
Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 .................. 607-797-1263 

§tFreed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 ........... 212-386-1300 
Genco Precision Colp., 247 Skidmore Road, Deer Pari<, NY 11729 ...... 516-242-3006 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd., P.O. Box 99, Gettysburg, 

PA 17325 ............................................................ 717-334-2191 
Grand Transformers, 1500 Marion SI., Grand Haven, MI 49417 . . . . . . . . .. 616-642-5430 

§ Hammond Manufacturing Co. 1690 Walden Ave., Butialo, NY 14225 . . .. 716-894-5710 
Hipotronics Inc., P.O. Drawer A, Brewster, NY 10509 ........•........... 914-279-8091 
Hughes Aircraft Co., Microelctrns. Sys. Div., 2801 campus Dr. Irvine, CA 92715 

.... :................................................................... 714-752-3800 
§t JB Electronic Transformers, 2300 W. Armitage Ave. Chicago, IL 60647 ................ . 

312-342-0080 
Jerome Industries Colp., 730 E Division St, Elizabeth, NJ 07201 ... 201-353-5700 
KGS Electronics, Inc. 2029 N. Lincoln Ave.,Pasadena. CA 91103 ....... 818-798-0786 
LencoElctrns., Inc., 1330 Belden St, McHenry, IL 60050 ................ 81 &-344-2900 
Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 ........................ 612-633-8820 

tMagnetic Circuit Elements, 1540 Moffett SI., Salinas, CA 93905 ......... 408-757-8752 
t Megnetic Devices Inc. 5575 Kearny Villa Ad., San Diego, CA 92123 .... 619-279-7054 
tMagnetico Inc. 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 

Merrimack MagnetiCS Colp. 121 Hale SI., Lowell, MA 01851 ............ 617-456-1467 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 .. o. . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . . •. . .. . . .. .. . . .. . . . . . ..•. . .. 414-358-5300 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Nedap N.V,P.O. Box 6, Groenlo, HOlLAND 7140 M .......... ..... + 31-5440-71111 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong 

PA 16925 ........................................................ 2t5-794-7411 
t Northlake Engineering, Inc, 999 Anita Ave., Antioch, IL 60002 ... 312-395-5710 

Oeco Corp, 4607 S.E. Intemational Way, Milwaukie, OR 97222 ......... 503-651>-7932 
t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 06665 ........ 201-454-2600 
tOsbome Transformer, 19636 Derby St, Detroit, MI48203 .............. 313-366-4136 
t Parker McCrory MIg. Co, 2000 Forest Ave, Kansas City, MO 64106 .... 616-221-2000 

Precision Components, Inc, 1110 W. National Ave., Addison, IL 60101 .. 312-543-6400 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 06505 

. . . .. .. .. .. .. .. .. .. .. ... ............................................ 601>-296-6200 
Relay Specia~ies, 17 Raritan Rd, Oakland NJ 07436 ................... 201-337-1000 

§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-661-0700 
t Sigma Electronics Inc, 10630 Kinghurst Or, Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc., 20790 Leapwooc Ave, Carson, CA 90746 ............ 213-32-Sigma 

§t Skyway Magnetics, 35372 Hwy 79. Warner Springs, CA 92066 . . . . . . . . .. 611>-762-3342 
Staco Transpower, 610 W. 6th St, Mt Carme\ IL 62663 ................. 618-262-5555 

§Stancor Products, Hami~on Standard Controls, 131 Godfrey St, Loganspo~ IN 46947 
.. .. .. .. .. . .. .. .. .. .. .. .. .. ... 21 1>-722-2244 

Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Santa Clara, CA 95054 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-966-0700 

Stangenes Industries, Inc., 1052 East Meadow Circle, Palo Mo, CA 94303 
................................................................. 415-493-0614 

tSterling Transformer Corp., 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-762-4200 
Tamura Corporation of America, t 150 Dominguez St, Carson, CA 90746-3516 

................. .. ......... 2t3-636-1790 
Teco Corp., Bay Rd, P. O. Box A, Winnisquam, NH 03269 .. 603-524-1996 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 ................ 214-424-1561 

§t Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, IL 
62663 ......... ......................................... 616-262-5121 

tTorotel Prods. Inc, 13402 S. 71 Hwy., Grandview, MO 64030-3199 ...... 616-761-6314. 
Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 

tTransistor Devices, Inc, 274 S. Salem St, Randolph, NJ 07669 ......... 201-361-6622 
tVottampere Corp., 146 Horton Ave., Lynbrook, NY 11563.. ....... ..... 516-667-9443 
§Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043. 415-966-9176 

Transformers, Flyback-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A-2180 
Bel Fuse, 198 Van Vorst st, Jersey City, NJ 07302, 201-432-6463 ••.••. A-2194 
Delta Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538, 

415-770-6660 .................................................... A-2211 
Dynage/Power & Magnetics, Division Of Oakleaf,lnc., P.O. Box 95, 551 Third 

Avenue, Canistota, SO 57012, 605-296-3462/3487 • • . • • • • • • • • • • • • • • •• A-2213 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-6950 .•.•. A-2214 

Foxboro/PCG, The Foxboro Company, 600 N. Bedford st, E. Bridgewater, MA 
02333, 508-378-5260 ........................................ A-2234-2235 

Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
................................................................. A-2250 

§ Magnetek Triad, 1124 E. Franklin st, Huntington, IN 46750, 219-356-6500 
• • • • . • • • • • . • . • . . • . • • • .. • . .. • • . . • • . .. • . • • . . • • . • • . • . • • • . .. .. .• A-2252-2253 

t Magnetlco Inc., 182 Morris Ave., Holtsville, NY 11742, 516-654-1166..... A-2262 
Multi Products International, 218 uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 ............................................. A-2298 
t Trans American Transformer, 142 Peconic Ave., Medlord, NY 11763, 

516-654-1880 .................................................... A-2426 
AlE Magnetics, Div. 01 Vernijron, 701 Murfreesboro Rd., Nashville, TN 37210 

.................... ". . .. . . . . . . . . . . . . . . . . . . . .. . . . . . .. ..... 615-244-9024 
Amperex Electronic Company, A Div.ol North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3600 
t Atlas Engineering Corp, 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Automatic Coil Corp., Sub. Designatr6nics, Inc, 3545 N.w. 71 st SI., Dept E, Miami, FL 

33147 ........................................................... ,.... 305-696-6660 
Berkshire Transformer Corp.. Route 341, P.O. Box 129. Kent CT 06757 

. .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . ... . . . . .. . .. . . . . .. . . . . . . . . . . . . . . . . . . .. 203-927-3541 
tB. G.Laboratories, Inc, 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 
tCoiHronics Inc., 984 S.w. 13th Cou~ Pompana Beaqh, FL 33069 ....... 305-781-8900 
t DeYoung Manufacturing Inc, 12920 N.E 125th Way, Kirkland WA 96034 

....................................................................... 206-823-4798 
Electronetics,lnc., Paine Field Bldg 335, Everett, WA 98204 ............ 206-355-1855 
E~Rad MIg., 2800 W. Cullom Ave., Chicago,lL 60618 .................. 312-476-7300 

t Hisonic,lnc., 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 
lenco Elctms.,lnc., 1330 Belden St McHenry,lL 60050 ................ 815-344-2900 
LEPCO/lecnard Elec. Prods, 65 Industrial Or, Brownsville, TX 78521 .. 512-546-1625 
lestronics, Inc, 1840 Industrial Circle, Longmont CO 80501 ...........• 303-651-2011 
Merrimack Magnetics Corp., 121 Hale St Lowell, MA 01851 ............ 617-456-1487 

t MiljNaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223 . . . .. . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. . .. 414-356-5300 

§ Murata Erie North America, Inc., 2200 Lake Park Dr, Smyrna, GA 30080 
.. . . . . .. . . . .. .. . . .. . .. .. .. . .. .. . . .. . .. . . . .. . . . . . . . . . . . ... 404-436-1300 

§ Murata Manufacturing Co, ltd, 26-1 D-2-chome-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

Nedap N.V, P.O. Box 6, Groenlo, HOLLAND 7140 M ............... + 31-5440-71111 
Neshamlny Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
tPenn-Tran Corp., Box 1321, Rle.I44N, Wingate, PA 16880 ............. 814-355-1521 
t Pico Electronics, Inc. 453 North MacQuesten Pkwy, Mt Vernon, NY 10552 

........................................................ 914-691>-5514;800-431-1064 
tPolyphase Instru~ 175 Commerce Dr. Ft Washington, PA 19034 ... 215-643-6950 
t Power Magna-Tech Corporation, 441 High Street Perth Amboy, NJ 06661 

.......................•...........................................•... 201-626-4700 
Power Sources Internalional Inc, Sourcas Electronics, 15014 MalacMe Ct., Reno, NY 

89506 . . .. . .. . .. . .. . . . .. .. . .. . .. . .. . .. . . .. . .. . . .. .. . . . . .. . .. . . . . . . • . .. 702-972-1224 
tPreferred Electronics, Inc., Main line Or, P.O. Box 248, Westfield, MA 01066 

...................................................................... 413-566-2301 

Transformers, 400 Hz-5600 
§ Pulse Engineering Inc., 7250 Convoy Ct., P.O. Box 12235, San DIego, CA 92112 

...................................•.....................•......•.....• 611>-266-2400 
QPL Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-581>-3331 

§Shokai Far Eas~ ltd, 280 North Central Ave., Harisdale, NY 10530 ..... 914-681-0700 
t Sigmapower, Inc., 20790 Leapwooc Ave., Carson, CA 90746 ............ 213-32-Sigma 

Talema Electronic, Inc, 301 N. Highway 63, Rolla, MO 65401 ........... 314-364-0682 
§ Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, Il 

62863 ................................................................ 618-262-5121 
Trancor, 106 N. High St, P.O. Box 907, San Saba, TX 76677 ........... 915-372-6127 

§Zambre Co, Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-966-9176 

Transformers, Foil Wound - See Coils, Foil Wound 
(Vol. A) 

Transformers, 400 Hz-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So, Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ••.••••••••••••••• A-2157,2159,2162-2166 
Amecon, Inc., 1900 S. Chris La., Anaheim, CA 92805, 714-634-2220;800-392-2292 

................ ............................................ A-2171,2175 
Bey Electric, Inc., 362 Main st, Box 548, Uncoln Park, NJ 07035, 201-694-5000 

................................................................. A-2197 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... A-2205-2207 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-6950 ••••• A-2214 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

........................................ A-2216-2217,2224-2225,2227-2228 
t Hisonlc, Inc., 249 N. Trooat, P.O. Box 1130, Olathe, KS 66061, 913-782-6012 

................................................................. A-2239 
JM Transformer Co., Inc., 112 Florida st, Farmingdale, NY 11735, 516-293-0475 

................................................................. A-2243 
LancoFlctrns., Inc., 1330 Belden St., McHenry,lL 60050, 815-344-2900 

• . . .. • . .. . .. • • • . • . • • . • • .. • .. .. • .. • • .. • .. .. .. .. • .. • .. .. • .. • .• A-2248-2249 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. Ao2250 
Magnetek Triad, 1124 E. FrankOn st, Huntington, IN 4,,750, 219-356-6500 

• ........................ , • . • .. .. .. • • • . .. . • . .. .. . .. .. •• Ao 2252-2253,2255 
t Magnetico Inc., 182 Morris Ave., Holtsville, NY 11742, 516-654-1166 ••••• A-2262 

MCI Transformer Corporation, 411 Manhattan Ave., Bebylon, NY 11704, 
516-587-6510 .................................................... Ao2265 

§t Mlcrwan Co. Inc., 145 E. Mineola Ave., P. O. Box 235, Valley Stream, NY 11582, 
516-561-6050 ............................................... A-2289-229Q 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 06505, 
609-298-7300 .................................................... A-2303 

Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281-6222 .................................................... A-2318 

t PCA ElectroniCS, 16799 Schoenborn st, Sepulveda, CA 91343, 818-892-6761 
................................................................. A-2307 

PC Transformer Corp., 64 0 Nancy St., Weal Babylon, NY 11704, 516-491-3300 
.. . . • .. . • .. . • . • . • . • .. .. . .. .. .. • .. • . .. .. • . • .. • . • . .. .. • .• Ao2308-2309,2314 

t Perkin-Elmer Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-6132, 
203-762-4786 .................................................... A-2317 

t Pico ElectroniCS, Inc., 453 North MacQueaten Pkwy., Ml Vernon, NY 10552, 
914-699-5514;800-431-1064 ••••••••.••.••••••• A-2319-2322,2324-2333,2346 

t Polyphase lnatrurnent, 175 Commerce Dr., Fl Washington, PA 19034, 
215-643-6950 .................................................... A-2350 

t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 ............................................... Ao2352-2353 

Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
.. .. .. .. • • . • .. . • . • .. .. .. • .. .. • .. .. .. • • • .. • .. . • . .. .. • ... A-2355,2358-2360 

t Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777 ........................................ Ao2372,2386 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.................................................... A-2407, B-l022-1025 

Todd Systems, Inc., 50 Ash st, Yonkers, NY 10701, 914-963-3400 •••••• A-2406 
Toroid Corp. of Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-484-2100 .................................................... A-2412 
t Torofel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199,816-761-6314 

............................................................ A-2421-2423 
tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-364-1800 

• .. .. .. • .. • • .. • • .. • • .. • .. • .. • • • .. .. • • .. .. .. • .. .. • .. .. • .. .. •• A-2424-2425 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 .................................................... A-2426 
Transformer Technologies, Inc., 52 Putnam st, Ml Vernon, NY 10550, 

914-668-1600 .................................................... A-2427 
Ulveco, Inc., 323 Vintage Park Drive, Feater City, CA 94404, 415-574-1100 

................................................................. A-2431 
§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 •••.••••••••••••••.•••••• A-2428-2429 
Abacus Controls Inc., 89 Readington Rd, Somerville, NJ 08876 ......... 201-526-6010 

§t Able Power and engineering Inc, 1222 N. Detta St S. San Gabriel, CA 91770 . 
· .. . . . . . . . . . .. .. .. .. .. .. . . .. . .. . . .. .. . . .. . . . . .. .. . .. . . .. . . .. . .. . .. . . . .. 616-571-6260 

Acme Electric Corporation, 20 Water Stree\ Cuba, NY 14727 ........... 716-966-2400 
Acme Transformer, Acme Electric Corporation, Rle. 4, Box 54, lumberton, NC 26358 

..................................................•.................... 911>-738-1121 
Actown-Electrocoil,Inc., 2414 Highview, Spring Grove,lL 60081 ........ 815-675-6841 
Albar,lnc, 19013 36th Ave. W, Lynnwood WA,96036 .................. 206-771-4006 

t American Monarch, 2601-37th Ave., N.E, Minneapolis, MN 55421 ....... 612-766-9161 
Andover, Inc. 310 North Earl Avenue, Lafayette. IN 47904 .............. 317-447-1157 
Astrosysterns, 6 Nevada Or, Lake Success, NY 11042 . . . . . . . . . . . . . . . . • . 516-326-1600 

t Atlas Engineering Corp, 10 Cheney St Dorchester, MA 02121 .......... 617-445-7iOO 
AveKindberg, Inc., 5 Old Town Park Rd, Unij 47, New MiKord, CT 06776 

· . . . . . . . . . . . . .. . . . .. . . . . ... . . . .. . . .. . . . . . . . . . . .. . .. . . ... . . . . .. .. .. . . ... 203-355-4711 
t Axel Elctrns, General Signal Corp, 134-20 Jamaica Ave, Jamaica, NY 11416 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 716-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95111>-1371 ................................................ 406-621>-1100 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, 400 Hz-5600 (Cont'd) 
Basler EIee., Rle. 143, Highland, It62249. . • . . . . ... . . . . . . . . . . . . . . . . . . • . . 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent, CT 06757 

· . . •. . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . ... . . . • . . . • . . . . . . . . . • . .. 203-927-3541 
t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904.......... 607-722-2376 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9965 

Crompton Instrs., Hswker Siddley, 2763 Old Higgins Rd., Elk Grove Village, IL 60007 
....•...................•...•..•....•...•........................•..... 312-598-1107 

tDeI EIc!m .. Corp., 250 E. Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 
t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland. WA 96034 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . • . . . . . • . . . . . . . . •. . . . . . . . . . . . .. 206-823-4798 
Douglas RandaI~ 6.Pawcatuck Ave., Pawcatuck, CT 06379 •...•........ 208-599-2075 
Electro Assemblies Corp, 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

.........•...............................•................ , .......•.... 312-498-6520 
§ Electrocube, 1710 So. Del Mar Ave, San Gabriel, CA 91776 ............ 818-578-3300 

Electronetics, Inc., Paine Field Bldg 335, Everett, WA 98204 . . . .. .. . .. . .• 208-355-1855 
tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Dr, Goleta, CA 93117.. . .. .•. . .. . .. ... 805-964-0751 
tElnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232.. 218-515-1546 

Foxboro/POG, The Foxboro Company, 600 N. Bedford St, E. Bridgewater, MA 02333 
· .. .. .. . .. .. . .. . .. . .. .. .. . .. . . . . .. . . . . . . .. .. . .. . .. .. . .. . . .. . . . .. .. . .. .. 508-378-5260 

t Freed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 .. .. .. .. .. . 212-388-1300 
Genco Precision CoIp, 247 Skidmore Road, Deer Park, NY 11729 ...... 515-242-3006 

t General Magnetics, 211 Grove St, BloornIie~ NJ 07003 ............... 201-748-2700 
t Hadley, Robert M. Co, Inc., 750 West 51 st St, Los Angeles, CA 90037 .. 213-234-9091 
§Hammond Manufacturing Co., 1690 Walden Ave, Buffalo, NY 14225 .... 718-894-5710 

Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 .. :.... 201-782-5525 
§t JB Electronic Translormars, 2300 W. Armitage Ave., Chicago, IL 60547 ..... , .....•..... 

312-342-0080 
§t Jefferson Elec, MagneTek, Inc, 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 .......................................................... 312-691-2400 
Jerome Industries CoIp, 730 E. Division St, Elizabeth, NJ 07201 ..... ,.. 201;353-5700 
KGS Electronics, Inc, 2029 N. Uncoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
Mag-Con, 1626 Terrace Dr, St Pau~ MN 55113 .................... ,," 612-63,3-8820 

tMagnetic Circu" Elements, 1540 Moffett St, Salinas, CA 93905 ' ......... 408-757-8752 
tMagnetic Devices Inc; 5575 Kearny Villa Rd., San Diego, CA 92123 "., 619-279-7054 

Merrimack Magnetics Corp., 121 Hale St, Lowell, MA 01851 ... , .. " .. " 617-458-1487 
t Milwaukee Transformer Co, MTEi Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ....................... , ... , .. , .. ,.,." .. ,."., ......... " .... ,' 414-358-5300 
Mini-Magnetics Co, Inc, 1100 Funon Place, Fremont, CA 94539 ".".,. 415-490-7500 
Nedap N.V, P,O. Box 6, Groenlo, HOLLAND 7140 AA ............... +31-544(Hl111 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc, 999 Anita Ave., Antioch, IL 60002 """"'" 312-395-5710 
tOPT Industries Inc., 300 Red School La, PhilUpsburg, NJ 08865 """" 201-454-2600 
tOsbome Transformer, 19636 Derby St, Detroi~ MI48203 """"""'" '318-368-4136 
t Performance Controls, .Inc, 433 Caredean Drive, Horsham, PA 19044 '" 215-675-6500 
t PTC Transformers, P.O, Box 397, Rising Sun Road, Bordentown, NJ 08505 

, .... , ................... , ... ".', .... " ... ,., ............ ,.".' ...... , 609-298-8200 
§ OPL Magnetics, Inc, P,O.BOX C, Lake Grove, NY 11755 ,."."."""" 515-589-3331 

Rapid Power Technologies, Graysbridge Rd. , P,O.BOX 291, Brookfield. CT 08804 
, ...... , .......... , .. ,', .. " .. , .. ,',." .... ,', ... ,', .. ,' 208-775-0411;800-332-1111 

§ Shokai Far East, Ltd., 280 North Central Ave, Hartsdale, NY 10530 "." 914-68t-0700 
Sierra West Power Systems, 2615 Missouri St, Las Crucas, NM 88001 """,.',.",.,' 

505-522-8828 
Sigma Electron'ics Inc., 10830 Kinghurst Dr, Houston, TX 77099 ,.,.,.,. 713-933-4700 

t Sigmapower, Inc, 20790 Leapwood Ave., Carson, CA 90748 ., .. , ...... , 218-32-Sigma 
§t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 ,'" ..... , 619-782-3342 
§t Staco Energy Products Co" 30t Gaddis Blvd., Dayton, OH 45403 ,."'" 518-253-1191 

Staco Transpower,610 W, 6th St, Mt Carme~ IL 62863 .. , ..... ,.,., .. " 618-262-5555 
Sterling Transformer Corp., 510 Driggs Ave, Brooklyn, NY 1 1211 .. "... 718-782-4200 
Talerna Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401 ."., .. ,", 314-364-0882 
Tamura Corporation of America, 1150 Dominguez Sl, Carson, CA 90745-3518 

, ..... " .. , ........ , .. , .. ,",."." .. ,"',', .... ", ... " .. ,., .. ". , .. ,' 218-638-1790 
§tTechnipower, A Penril Co, P,O, Box 222, Commerce Pk., Danbury, CT 06813 

"" .. ""'.""' .. , .. """':" .. """ .. "' .. "' .. ""~"' ... ,.""" 208-748-7001 
Taco Corp, Bay Ad., p, 0, Box A, Winnisquam, NH 03289 .. ,',." .... ," 608-524-1998 
Texas TransformerColp, P.O, Box 220, Plano, TX 75074 ............... 214-424-1581 
Torad Coil Co., Inc, 263 Wnden Rd., Wayne, NJ 07470 ................. , 201-635-6195 
Torelco,lnc, 14 Paine Ave, P. 0, Box 560, Irvington, NJ 07111, ........ , 201-374-8641 
Torema USA, Inc, 6699 Portwest Dr, No, 130, Houston, TX 77024 .... , 718-861-6643 
Trancor, 108 N. High St, P,O. Box 907, San Saba, TX 78877 ",'" .. , .. , 915-372-6127 

t Vanguard Electronics Co, 1480 W. 178th St, Gardena, CA 90248 , ' , ' , " 213-328-4100 
tVonarnpere Corp, 146 Horton Ave., Lynbrook, NY 11563 .. ", .... , .. , .. , 515-887'9443 
t Wayne Transformer Co, Inc, 666 Pacific St, Brooklyn, NY 11217 ",.... 718-788-9007 
tWirebenders Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 
§ Zambre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 ,. 415-968-9176 

Transformers, High Voltage (1,000 Volts & Over)-5600 
Aratan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A·2180 
t C .. C Jetronlc, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540, 

609-921-8540 ........ :........................................... A.2204 
Controlled Power Co., 1955 Stephanson Hwy., Troy, MI48083, 

313-528-3700;1-800-521-4792 ..................................... Do2085 
t Del Elctrns. Corp., 250 E. Sandford Blvd., Mt. Vernon, NY 10550, 914-699-2000 

••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••• A·2210 
Dynage/Power 6 Magnetics, Division 01 oakleaf, Inc:, P.D. Box 95,551 Third 

AYjlnue, Cenlstota, SO 57012, '605-296-3462/3487 • • • • • ••• • • • • • • • • • •• A.2212 
Glassman High Voltage Inc., P.O. Box 551, Salem Indl. Pk., Whitehouse sta., NJ' 

08889, 201-534-9007 ...... ;................................. Do1732-1733 
HlpotronIcslnc., P.O. Dra_r A, Brewster, NY 10509, 914-279-8091 

... , ........................................................ p A·2238-2238 
§ HHran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

•••• ' .•••••••.••••••••••.••••.•••••••.•••....•.••.•••.•••.•••.••.• A·2240 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 60301-4696, 303-442-6700 

................................................................. A·2250 
~ 

PRODUCT INDEX & DIRECTORY 
Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

. • .. • . • .. • • • • • • • • • • • .. • • • •• .. .. • • • • .. • • .. .. • .. • .. .. • .. .. • • •• A.2252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704" 

'516-587.0510 .......................................... A.2265,2273,2275 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 

609-298-7300 .................................................... A·2303 
t Cram High Voltage, P.O. Box 1176, Dayton, TX 77535, 409-258-5553 

....................................................... :.... Do1858-1859 
Pearson Electronics, Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303, 

415-494-6444 .................................................... A·2316 
t Pico ElectroniCS, Inc., 453 North MacOuesljln Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••••••••••• •••••••••••••.••••••••••• A-2319 
t Polyphase Inatrument, 175 Commerce Dr., FL Washington, PA 19034, 

215-643-6950 .................................................... A·2350 
t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-428-9105 

................................. : •• , .............. , A·2407, B·l022-1025 
tWayne Transformer Co., Inc.,._ PacilicSt, Broo!<lyn, NY 11217,,718-788-9007 

••.•••••••.•••••••••••••••••••••• , •••••••••••••••••.••••.•••••• ,. A·2440 
§t Able Power and Engineering Inc., 1222 N, Dena St, S, San Gabriel, CA 91770 

, ... , .... , ..... , ..... ,." ..... ,., .. "." ....... "., ......... , .. , .. , .. ,. 818-571-6260 
Actown-Electrocoi~ Inc., 2414 Highview, Spring Grove, IL 60081 """" 815-675-6641 
American HV Test Systems In.c. Central Garrett IOO'L Pk, Acciden\ MD 21520 

."",."",." .. ,."""""""""."""".".".""""",.""" 301-828-8651 
American Magnetics, 1':0. Box 49, carterville,lL 62918."., .... ,. '.""" 618-985-4638 
Andover, Inc. 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 

t Atlas Engineering Corp., 10 Cheney St, Dorchester,MA 02121 .......... 617-445-7100 
t Axel Elctrn .. , General Signal Corp, 134-20 Jamaica Ave, Jamaica, NY 11418 , 

,."."" .. " ... ", .. ,."." .. """"." ... , .... """, .. ,.", .. , ... " 7.18-291-3900 
tAydin Corp" 700 Dresher Rd, Horsham, PA 19044 .................. , .. '. 215-657-7510 

§t Aydin Radar & EW Division, Div, of Aydin Corporation, 32 Great Oaks Boulevard. San 
Jose, CA 95119-1371 .......................................... ' .... , 408-629-1100 

Berkshire Transformer Corp, Route 341, P,O. Box 129, Kent, CT 06757 
, .. ,", .. ,",', ... " .. ,', .... , ... ,., ... ,." .. ,.". , ..... ,', ... , .... , .. , 203-927-3541 

tB, G. Laboratories, Inc. 75 Travis Ave, Binghamton, NY 13904", .. "", 607-722-2376 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 " 915-592-9985 
t Cramer Coil & Transformer Co. Inc.,401 Progress Dr, Saukville, WI 53080 

""."",."."."."."."."",."" .... " .... " ... "" , .. ,', .. , .. ,' 414-284-9425 
Dormeyer Inds" A. F, Dormeyer MIg. Co, Inc, 341 B N. Milwaukee, Chicago, IL 60541 

""""" ... """""."".""", .. """"., .. """", .. """"" 312-288-4000 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 """",.", 208-599-2075 
Electro Assemblies CoIp, 425 Huehl Rd., Bldg, 17, Northbrook, IL 60062 

,.",.,."".,.""",.".".",.,."." .. ,."."."" .. "."",.",." 312-498-6520 
, Electronetics, Inc" Paine Field Bldg 335, Everett, WA 98204 ",." .. "", 206-355-1855 
t Electronic Transformer Corp. P,O. Box 188, Totowa, NJ 07511· .,.""" 201-942-2222 

Electro-Pacific, 5770 Thornwood Or, Goleta, CA 93117 " .... , ...... , .. , 805-964-0751 
Elma Engineering, 1065 E. Meadow Circle, Palo Ano, CA 94303 ' '.' , , • ' " 415-494-7303 

t Elnetic Electronics, Inc, P,O, Box 88232, Los Angeles, CA 90009-8232 " 218-515-1546 
Ferrotran Eletrn .. Co, Inc., 11 W, 25th St, New York, NY 10010 ........ , 212-691-3610 

t Freed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 ........... 212-38&1300 
tHadley, Robert M. Co, Inc, 750 West 51st St, Los Angeles, CA 90037" 218-234-9091 
§ Hammond Manufaeturing Co., 1690 Walden Ave, Buffalo, NY 14225, .. , 715-894-5710 
tHisonic. Inc" 249 N, Troost, P.O. Box 1130, Olathe, KS 66061 ,.".".". 913-782-0012 
§ Intemational High Vonage Eletrn .. , Inc., Finance Drive, Danbury, CT 06510 

""",., .. "."" ,'"""""".".", ,.",."."", .. " 208-792-7820;800-634-0740 
§Jefierson Elec, MagneTek, Inc., 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 " ....... , .................. " ................... , ....... , 312,691-2400 
Jerome Industries Corp, 730 E. Division St, Elizabeth, NJ 07201 ,.".". 201-358-5700 
KGS Electronics, Inc. 2029 N. Lincoln Ave., Pasadena, CA 91103 .. , .. ,. 818-798-0786 
Lenco Elctms., Inc. 1330 Belden St, McHenry, IL 60050.""""""". 815-344-2900 
Lestronica, Inc., 1840 Industrial Circle, Longmont, CO 80501 " .. , .. , ... , 308-651-2011 

t Magnetic Circu~ Elements, 1540 MoHettSt, Salinas, CA 93905 """". 408-757-8752 
tMagnetico Inc., 182 Morris Ave" Hansville, NY 11742 .................. ' 518-654-1.166 
§ Micron Industries, 1830 N. 32nd Ave, Stone Park, IL 60165 .,.", .. "". 312-345-0788 

§tMicrotran Co, Inc, 145 E. Mineola Ave., P. 0, Box 236, Valley Stream NY 11582 
............. ,,", .. , ................................ , ........ ' 515-561-6050 

Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223"., .. "",."",."."",."", ... "",.""""", .. , .. " ... " 414-358-5300 

MTE Corp, 7901 W, Clinton Ave, P,O, Box 23957, Milwaukee, WI 53223 
,.,., .. " ..... ,., .. , .... ,"",."., ........ ,",.,', .... ,',: .. " ........ 414-358-5300 

Nedap N.V, P,O, Box 6, Groenlo, HOLLAND 7140 AA "".",., •. ,.. + 31-5440-71111 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ..... ,....................................................... 215-794-7411 
t Northlake Engineering, Inc., 999 AnHa Ave., Antioch, IL 60002 .""""., 312-395-6710 

0000 Corp, 4607 S,E. International Way, Milwaukie, OR 97222 .. , .. ,." 503-859-7932 
tOsbome Transformer, 19636 Derby St, Detroit, MI 48203 .",.""""" 318-368-4136 
tParker McCrory Mlg.'Co, 2000 Forest Ave, Kansas CHy, MO 64108 , ... 815-221-2000 
tPenn-Tran Corp., Box 1321, Rle. 144N, Wingate, PA 18880 ............. 814-355-1521 
t Plastic Capacitors, Inc., 2623 N, Pulaski Rd., Chicego, IL 60639 ""."" 312-489-2229 
t Power Magn&-Tech Corporation, 441 High Street. Perth Amboy, NJ 08861 

",,,, ... ,,.,.,,,.,,,,,,,,,,,.,,,,.,,,,,,,,.,,,,,.,,.,,,',, .. , .. ,, .... 201-828-4700 
§t Powertron Corporation, Rle, IS, Box 932, Sparta, NJ 07871 ",."",.". 201-579-5599 

t Preferred Electronics, Inc, Main Line Dr, p.o. Box 248, Westlie~ MA 01088 
, .. "":", .. " .. ", ... , .. ",,, .. , , .. , ... , ..... " ... , .... ,., ... , .. ,., .. 418-568-2301 

t PTC Transformers, P,O, Box 397, Rising Sun Road, Bordentown, NJ 08505 
." .... "" .. """",.,.""" .... , .. , .... " .. ,.""." .. "" , ....... , 609-298-8200 

§QPL Magnetics,lnc, P,O,BOX C, Lake Grove, NY 11755 .. , .. " .. , .. "., 515-569-3331 
Rapid Power Technologies, Graysbridge Rd. , P.O,BOX 291, BrooIdi~ CT 06B04 

... " .. ,.,',.' .. , ...... " ......... ".' ...... , , ..... , .... 208-775-0411;800-332-1111 
§ Reliance Electric Co, Marketing Info Center, P,O. Box 99502, Cleveland, OH 44199 

,." .. , ........ , ........ ,." ..... , .... " .. ,',' ...... , ....... , .......... 800-245-4501 
Ross Engineering Corp, 540 Westchester Or, Campbel~ CA 95008 ,.", 408-377-4821 
Rutherford Research, Box 249, Rutherford, NJ 07070 ",."."."",.". 201-933-2091 

§ S & Hind .. , 2257 North Penn Rd., Hatlie~ PA 19440 ... . .. . .. . .. . .. .. .. 215-822-7211 
§ Shqj<ai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ... '.' 914-681.0700 
t Sigmapower, Inc, 20790 Leapwood Ave., Carson, CA 90746 ."."" •.. , 213-32-Slgma 

Simco Co., 2257 North Penn Ad., Ha\li~ PA 19440 .................... 215-822-2171 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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§tSkyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086..... 619-782-3342 
t Spellman High VoHage Elctrns. Corp., 7 Fairchild Ave, Plainview, NY 11803 

.. .. .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. ... 516-349-8686 
§ Square 0 Co., Executive Plaza, Palatine, IL 60067 312-397-2600 

Stangenes Industries, Inc., 1052 East Meadow Circle, Palo AHo, CA 94303 
...... .................. .................. .......... 415-493-0814 I 

t Sterling Transformer Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Texas Transformer Corp .. P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, IL 
62863......... ............. 618-262-5121 

Torad Coil Co, Inc., 283 Linden Rd., Wayne, NJ 07470............... 201-835-6195 
Torelco, Inc, 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 ....... 201-374-8641 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .. 516-654-1880 
t United Transformer Corporation, SUb. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 . . . . . . . . . . . . . . 201-454-2600 
Universal VoHronics. 27 Radio Circle Dr .. Mt Kisco, NY 10549 ... 914-241-1300 
Valor Electronics, 6275 Nancy Ridge Dr., San Diego, CA 9212.1-2245 ... 619-458-1471 

tVoHampere Corp., 146 Horton Ave., Lynbrook, NY 11563.. 516-887-9443 
§ Zambre Co., Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 . 415-968-9176 

Transformers, Horizontal Sweep-5600 
Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 •...........•.•.•..•.•......•... Ao2265,2275-2276,2278-2279 
Prem MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2100 

· . • . • • .. . . . . . . . • • . • . . . . . . . . . . . • • . . . . . . . . . • . • • . . . • . . • . . . . . . .• Ao2355,2365 
Actown-Electrocoi( Inc., 2414 Highview, Spring Grove, IL 60081 815-675-6641 
Berkshire Transformer Corp, Route 341. p.o. Box 129, Kent CT 06757 

.. .. .. .. .. .. .. .. . 203-927-3541 
tPenn-Tran Corp., Box 1321, Ate. 144N, Wingate, PA 16880 .. 814-355-1521 
§ Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, IL 

62863 618-262-5121 

Transformers, Hybrid-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... Ao2182 
Bel Fuse, 198 Van Vorst st., Jersey City, NJ 07302, 201-432-0463 .....• Ao2194 

§ Dale Electronics, Inc., Yani!lon Div., E. Hwy. 50, Box 180, Yankton, SO 57018, 
605-665-9301 .................................................... A·2205 

Dynage/Power & Magnetics, Division Of Oakleaf, Inc., P.O. Box 95, 551 Third 
Avenue, Canistota, SO 57012, 605-296-3462/3487 ............. .....• Ao2213 

Foxboro/PCG, The Foxboro Company, 600 N. Bedford st., E. Bridgeweter, MA 
02333, 508-378-5260 .•....•.•.•.. .'............................... Ao2235 

MCI Transformer Corporetion, 411 Manhattan Ave., Babylon, NY 11704, 
516-587-0510 .................................................... Ao2265 

§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .•..•.•.•..••..•.••.•..........•..•.•........•. Ao2291-2294 

t North Hills ElectroniCS, 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 
................................................................. Ao2302 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 ....•.•..•.•.•......•.•....•.•..•.....•....•.•..•.•. Ao2303 

Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281-0222 .................................................... Ao2318 

PC Transformer Corp., 64 0 Nancy st., West Babylon, NY 11704, 516-491-3300 
................................................................. A·2312 

t Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 •..•.............•.•....•.......•...... A·2319 

Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL6OO50, 815-385-2700 
• . . . • . • . • . . . . . . • . • . . . . • . • . • . . • . . . . • . • • • .. . • • .. . • . . • . • . . .. • •. A·2355,2361 

Tamura Corporation of America, 1150 Dominguez st., Carson, CA 90746-3518, 
213-638-1790 •...•..•...•.•..•...••.•...•..•.•.•..•. A.2395-2397, D-1983 

United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 ..•..•...•••.•.•.....••.•••.•• A·2428 

Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 
415-592-8832 .................................................... A.1715 

AlE Magnetics, Div. of Vernitron, 70r Murfreesboro Rd., Nashville, TN 37210 
. . . . . . . . . . . . . . .. 615-244-9024 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose.CA95119-1371........ 408-629-1100 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

t BG Electronics, 30 South St, Mt Vernon, NY 10550 ................ . 
t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904 .... . 
t CoiHronics Inc., 964 S.W. 13th Court, Pompana Beach, FL 33069 ... . 

Deha Products Corporation, 3823 Spinnaker Ct, Fretnon~ CA 94538 ... . 
t DeYoung Manufacturing, Inc, 12920 N.E. 125th Way, Kirkland, WA 98034 

203-927-3541 
914-664-5591 
607-722-2376 
305-781-8900 
415-77(}-0660 

...................................... 206-823-4798 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60639 ...... 312-235-3360 
Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

312-498-6520 
Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 

· .. .. . .. .. .. .. . .. . . .. .. . .. .. .. .. . .. .. .. . .. . . .. .. . .. .. .. . 203-677-6731 
§ James Electronics, 4050 N. Rockwell, Chicago, IL 60618 . . . . . . . . . .. . . . .. 312-463-6500 

Midcom, Inc., 121 Airport Dr, Watertown, SO 57201 .................... 605-886-4385 
Mini-Magnetics Co., Inc, 1100 Fuhon Place, Fremon~ CA 94539 ........ 415-49(}-7500 
Olektron Corp., Signal Technology Corp, 61 Sutton Road, Webster, MA 01570 

. .. .. . .. . .. . .. . .. .. .. .. . .. . .. .. .. . .. . .. .. .. .. .. .. . .. 617-943-7440 
§ QPL MagnetiCs, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
tSigma Electronics Inc., 10830 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 

South American Development Corp., Ate. 9G, A.D. 413, Hyde Park, NY 12538 
........................................................... 914-229-8866 

t Werlatone, Inc .• P. O. Box 47, Ate. 22, Brewster, NY 10509 .............. 914-279-6187 

Transformers, Input-5600 
§ Belllnds., J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ••••••.•.•••.•••••.•••••• A.1205 
Caddell-Burns Mfg., 258 E. 2nd st., Mineola, NY 11501-3508, 516-746-2310 

· • • . • . • • • . • • • .. • • • • • • • • . • • • • . . • • • . ... • . • . • . . • . . . . • . • . . • . • . • .• A'1208-1209 
Coilcraft, 1102 Sliver Lake Rd., Cary, 11.,;60013, 312-639-2361 ••••..•.•.• A.1225 

§ Magnelek Triad, 1124 E. Franklin st., Huntington, IN 46750, 219-356-6500 
· . • . • . • . • . . • . . . . • . . • . . • . • . • • . • . . • . • . • • • • . • • • • .. . • • • • • . . • . • •• A·2252-2253 

t Mini-Circuits Lab., 2625 E. 14th st., P.O. Box 350166, Brooklyn, NY 11235-0003, 
718-934-4500 .................................................... A·1n5 

Muttl Products International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009, 201-239-8183 ............................................. A·2298 

PC Transformer Corp., 64 0 Nancy st., West Babylon, NY 11704, 516-491-3300 
· . . . • . . • • • . • . • . . • . • . . • . . • . • • • • • • • • • . • . • • . • . • . . . • • . • . . • . • . ... A·2308-2309 

t Plco Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 .••.•.•.•••.•••••••••.••..••.•.•••.•••• A·2319 

t Polyphase Instrument, 175 Commerce Dr., FI. Washington, PA 19034, 
215-643-6950 .................................................... A·2350 

Todd Systems, Inc., 50 Ash St., Yonkers, NY 10701, 914-963-3400 •..... A·2411 
§t Adams-Russell, Anzac Div., 80 Cambridge SI., Burlington, MA 01803 .... 671-273-3333 

t Alpha Inds., Inc., Microelectronic Div, 2800 Crystal Drive, Hatfield, PA 19440 
............... .. ....... 215-822-1311 

t Automatic Coil Corp .• Sub. Designatronics, Inc, 3545 N.W. 71st st Dept E, Miami, FL 
33147.. ................. 305-69&6660 

Berkshire Transformer Corp, Route 341, P.D. Box 129, Ken~ CT 06757 
.................... ................. 203-927-3541 

t Caddell Coil Corp., 35M Main St, Pounney, VT 05764 ................... 802-287-4055 
t C & C Jetronie, Inc., Research Pk. 318 Wall SI., Princeton, NJ 08540 .... 609-921-8540 

Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 
.................................................... 213-936-6188 

Coil-Q Corp., 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 
Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co., Inc.: 401 Progress Dr., Saukville, WI 53080 
. .. .. . .. . .. .. .. .. .. .. . .. . .. .. .. .. . ... ... 414-284-9425 

t DeHa Products Corporation, 3823 Spinnaker Ct, Fremont CA 94538 .... 415-77(}-0660 
t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 98034 

........................................... 206-823-4798 
t Dietz Design, Inc., 100 Electronics Pkwy., Behon, MO 64012 ............ 816-331-4911 

Electro Assemblies Corp., 425 Huehl Rd, Bldg: 17, Northbrook, IL 60062 
. .. . .. ... .. .. . .. .. .. .. .. .. .. . . .. .. ... .. .. .. .. .... 312-498-6520 

EI-Rad Mfg.. 2800 W. Cullom Ave., Chicago, IL 60618 ................... 312-478-7300 
t Frequency Selective Networks, 69-20 Garfield Ave, Woodside, NY 11377 

...................................................................... 716-424-7500 
§GC-Thorsen, 1801 Morgan SI., P.O. Box 1209, Rockford, IL 61105-1209 

........................... " . . . . . . . . . . .. . . . . . . . . . .. .. . . . . . .. 815-968-9661 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 

t Magnetic Component Engineering, Inc_ 11379 Playa Stree~ Culver City, CA 90230 
. . . . . . . . . . . . . . . .. . . .. . . . .. . . . . .. . . .. . . . . . . . . . . .. .. . . . . . . . 213-398-4761 

t Merrimac Industries. 41 Fairfield PI., West Caldwel~ NJ 07006 .......... 201-575-1300 
Deco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
Olektron Corp_ Signal Technology Corp, 61 Sutton Road, Webster, MA 01570 

.................................................................... 617-943-7440 
tPiconics. 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
tPower Magne-Tech Corporation, 441 High Street. Perth Amboy, NJ 06861 

........................................................... 201-826-4700 
t Shogyo International Corp., 287 Northern Blvd, Great Neck, NY 11021 ................ . 

516-466-0911 
§ Shokai Far Eas~ Ltd, 280 North Central Ave_ Hartsdale, NY 10530 ..... 914-681-0700 

Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 •............ 406-586-0291 
Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carmel, IL 

62863 ................................................................ 618-262-5121 
§Toko America, Inc., 1250 Feehanville Dr_ Mt ProspecL IL 60056 ........ 312-297-0070 
tTorwico Elctrns. Inc_ 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
tVanguard Electronics Co., 1480 W. 178th st Gardena, CA 90248 ....... 213-323-4100 
tWirebenders, Inc, 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 

§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Transformers, Input-5600 
t Bicron Electronics, 100 Barlow Street, canaan, CT 06018, 203-824-5125 

· • . • . • . . .. .. . . • . .. . • . • • • . • .. • .. . • • • • • • • • • • • • . .. • • .. . • • • • • • •• A·2202-2203 
t C & C Jetronic, Inc., Research Pk. 318 Wan st., Princeton, NJ 08540, 

609-921-8540 .•• ~................................................ A·2204 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... A.2205 
Dynage/Power & Magnetics, Division Of Oakleaf, Inc., P.O. Box 95, 551 Third 

Avenue, Cenistota, SO 57012, 605-296-3462/3487 ; • • • • • • • • • • • • • • • • •. A·2213 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• A.2214 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

................................................................. A·2216 
Foxboro/ PCG, The Foxboro Company, 600 N. Bedford st., E. !3r1dgewater, MA 

02333, 508-378-5260 ............................................. A.2235 
JM Transformer Co., Inc., 112 Florida st., Farmingdale, NY 11735, 516-293-0475 

• ......... : • .. .. . . • . • • . • . . • .. • • • • . • . • . • .. . • . • • • . . •. A·2243-2244,2246-2247 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. A·2250 
§ Magnetek Triad, 1124 E. Franklin st., Huntington, IN 46750, 219-356-6500 

· ..................................... , • .. .. • • • .. • • .. • .. .. •• Ao2252-2253 
MCI Transformer Corporation, 411 Manhettan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A.2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ............................................... A·2291 ,2296 
Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... A·2318 
PC Transformer Corp., 64 D Nancy st., West Babylon, NY 11704, 516-491-3300 

· • • . • • • .. • • • • .. • • • • • • • • .. • • • • • . .. • • • . • • • • • . • • .. • •• A·2308-2309,2312,2315 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Input .. S600 (Cont'd) 

t Perkin-Elmer Corp., Ek:tm. Prods. Dept.,761 Main Ave., Norwalk, CT 06859-0132, 
203-762-4786 .................................................... A'2317 

t Plco Electronics, Inc., 453 NoI1h MacQuesten Pkwy., MLVernon, NY 10552, 
914-699-5514;800-431-1064 •.•••••••••••••••••••••••••••••••• A'2319,2347 

t Polyphase Instrument, 175 Commercs Dr., FL Washington, PA 19034, 
215-643-6950 .................................................... A.2350 

PremMagnatics,tnc., 3521 N. Chapel HiD Rd., McHenry, IL 60050, 815-385-2100 
• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2355 

Tamura CorporatIon 01 America, 1150 Dominguez St., Carson, CA 90746-3518, 
213-638-1790 .................................................... A~2398 

tTechnitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
............................................... A·1628,2407, 801022-1025 

tTorotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199,816-761-6314 
• . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A·2418-242O 

§ Vitec Electronic CorporatIon, 1525A East Acequla, Viaalla, CA 93291, 
209-739-1077 ........... ;........................................ A·2439 

§tAble Power and Engineering Inc. 1222 N. DeRa Sl, S. San Gabriel. CA 91770 
.................................................................... .... 818-571-6260 

Actown-Electrocoll. Inc. 2414 Highview. Spring Grove, 11.60081 ........ 815-675-6641 
AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd, Nashviile, TN 37210 

· . . . .. . .•. . . . . . .. .. . .. .. . . . .. .•. . .. . . . ... ..•. . .. . . . . .. .. .. . .. . . . . .. . . .. 615-244-9024 
Albar.lnc., 19013 36th Ave. W. Lynnwood. WA 98036 .................. 206-771-4006 
American Magnetics, P.O. Box 49. Carterville. II. 62918 . . . .. . . . . . . . . .. ... 618-985-4838 
Basler Elec. Rle. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp. Route 341. P.O. Box 129, Ken~ CT 06757 

............................................•.......................... 203-927-3541 
§ Bogen Communications. Inc.. 50 Spring Sl, P.O. Box 575, Ramsey, NJ 07446 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-934-8500 
tBoums Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506 ...... 714-781-5148 
t Caddell Coil Corp. 35M Main St, PouRney. VT 05764 ................... 802-287-4055 
tChloride Power Electronics, 10931 Pellicano Drive. EI Paso, TX 79935 .. 915-592-9985 
tCoast Coil Co. Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

· . .. .. .. . . . . . .. .. . .. .. .. . . . . . .. . . .. . . . . . . .. ... . .. . . . . . .. . .. .. . . . . . . . . .. 213-936-6188 
tCoil-O Corp. 340 Bronxville Rd., Bronxville. NY 10708 .................. 914-337-4775 
tCoiRronics Inc., 984 S.W.13th Court, Pompana Beach. FL 33069 ....... 305-781-8900 
tComponent Specialties Corp.. 9143 E La Rosa Dr. Temple City. CA 91780 

......................................... , ............................. 213-283-0015 
Computer Power Inc. 124 W. Main Sl, High Bridge, NJ 08829 ........... 201-638-8000; 

800-526-5088 
Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 

43702-2369 .......................................................... 614-452-6973 
t Del Eictms. Corp. 250 E Sandford Blvd, Mt Vemon. NY 10550 ......... 914-6~2ooo 
t DeYoung Manufacturing. Inc. 12920 N.E 125th Way, Kirkland, WA 98034 

· .........•............................•..•.......... , . . . . . . . . . . . . . . . .. 206-823-4798 
t Dietz Design. Inc., 100 Electronics Pkwy. BeRon. MO 64012 ............ 816-331-4911 
§ElectricaIWindings,lnc., 2015 N. Kolmar Ave., Chicago.lL 80639 ....... 312-235-3360 

Electro Assemblies Corp.. 425 Huehl Rd, Bldg. 17. Northbrook, IL 80062 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-498-6520 

Electronetics,lnc. Paine Field Bldg 335, Everett, WA 98204 ............. 206-355-1955 
tElectronic Transformer Corp.. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
tElnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Freed Transformer. 1718 Weirfield St, Ridgewood, NY 11385 ....... . . .. 212-386-1300 

Genco Precision Corp.. 247 Skidmore Road, Deer Park, NY 11729 . . . . .. 516-242-3006 
Grand Transformers, 1500 Marion Sl, Grand Haven, M149417 .......... 616-842-5430 

§Hammond Manufacturing Co. 1690 Walden Ave., Buffalo. NY 14225 .... 716-894-5710 
tHisonic.Inc.. 249 N. Tr~ P.O. Box 1130. Olathe, KS 66061 ........... 913-782-0012 

Hitran Corp. Agex. 362 Highway 31. Flemington, NJ 08822-9301 ....... 201-782-5525 
Industrial Midwec Gapacitor Corp.. 4902 Tollview Dr. Rolling Meadows, IL 60008 

· . . . .. . . . ..•.. .. .. .. .. . .. .. .. . . . . .. . . . .. ...... .. . .. . . .•.•.. .. .. . .. . . ... 312-577-0120 
§ James Electronics, 4050 N. Rockwell. Chicago. II. 60618 . • . . . . . . . . . . . . .. 312-463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 ..............•.. 
312-342-0080 

Jerome Industries Corp.. 730 E Division Sl, Elizabeth, NJ 07201 ........ 201-353-5700 
Lenco Eictms., Inc. 1330 Belden St. McHenry.IL 60050 ................ 815-344-2900 
Lestronics. Inc., 1840 Industrial Circle, Long~ CO 80501 ............ 303-651-2011 
Mag-<:on, 1626 Terrace Dr .• Sl Paul. MN 55113 ........................ 612-633-8820 

t Magnetic CircuR Elements, 1540 Mollett St, Salinas, CA 93905 ......... 408-757-8752 
tMagnetic Devices Inc.. 5575 Kearny Villa Rd, San Diego. CA 92123 .... 619-279-7054 
tMagnatico Inc. 182 Morris Ave., HoRsville, NY 11742 ........ , ........... 516-654-1166 

Midcom, Inc. 121 Airport Dr. Watertown, SO 57201 ..................... 605-886-4385 
t Milwaukee Transformer eo. MTE Corporation, 7901 W. Clinton Avenue, Milwaukee. WI 

53223 . .. .. .. . . .. .. . .. .. .. .. . .. . . . . . .. . .. . .. . . .. . .. . .. . . .. .. .. .. . .. ... 414-358-5300 
Neshaminy Transformer. Neshaminy Electronics Corp.. Edison-Furlong Road, Furlong. 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering. Inc.. 999 Anita Ave. Antioch, IL 80002 •..•...•... 312-395-5710 
t NWL Transformers, Rising Sun Rd, P.O. Box 358. Bordentown, NJ 08505 

· . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . 609-298-7300 
Oeco Corp.. 4607 S.E Intemational Way. Milwaukie. OR 97222 ......... 503-659-7932 

t OPT Industries Inc. 300 Red School La. Philfipsburg. NJ 08865 ........ 201-454-2600 
tParker McCrory Mig. Co., 2000 Forest Ave., Kansas City. MO 64108 .... 816-221-2000 
t Power Magn&-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861 

..................•...................•................................ 201-828-4700' 
t PTC Transformers, P.O. Box 397. Rising Sun Road, Bordentown, NJ 09505 

· .. .. . .. . .. .. .. . . . .. .. .. . . .. . . . .. .. .. . .. . .. . .. .. .. .. . . .. .... .. . .. . .. ... 609-298-8200 
§QPL Magnetics, Inc. P.b.BOX C, Lake Grove, NY 11755 •. ;., ...•..•.... 516-589-3331 

Robinson-Halpern. Telellex, Inc. One Apollo Ad, P.O. Box 248, Plymouth Meeting. PA 
19462-0248 •.•.....•.•....••...................... , .. .. .. . ....•.. .. .. 215-825-9200 

Schott Corp.. 1000 Parkers LI<. Rd. Wayzata, MN 55391 ................ 612-475-1173 
§ Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ....• 914-681-0700 
tSigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77999 ........ 713-933-4700 
t Sigmapower, Inc., 20790Leapwood Ave. Gerson, CA 90746 ............ 213-32-Sigme 

South American Development Corp.. Rle. 9G, RD. 413. Hyde Park, NY 12536 
....................................................................... 914-229-8866 

StaCO Transpower. 610 W. 6th St, Ml Carme~ IL 62863 . . . .. . . . . . . . . . . .. 618-262-5555 
t Sterling Transformer Corp.. 510 Driggs Ave., Brooklyn. NY 11211 ....... 71!H82-4200 

Tel&-Tech Corporation, P.O. Box 790. Bvzeman, MT 59715 ............. 406-586-0291 

PRODUCT INDEX & DIRECTORY 

Texes Transformer Corp.. P.O. Box 22(l, Plano, TX 75074 ............... 214-424-1581 
§t ThordatSOn Meissner, Components Corp. of An\er. Electronic Center. Mt Carme~ II. , 

62863 ................................................................ 618-262-5121 
Torema U.5A, Inc.. 6699 Portwest Dr. No. 130. Houston, TX 77024 ..... 713-861-8643 

tTorwico Elctms.lnc. 410 Oberlin Ave. South. Lakewood, NJ 08701 ..... 201-364-.1800 
Trancor, 108 N. High St, P.O. Box 907. San Saba, TX 76877 ............ 915-372-6127 

tTrans American Transformer. 142 Peconic Ave., Medford, NY 11763 .... 518-654-1880 
tTransmagnetics, 210 Adams Blvd, Farmingdale, NY 11735 ....•........ 516-293-3100 

TTE Incorporated, 11652 W. Olympic Blvd, Los Angeles, CA 90064 .... 213-478-8224 
§t United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 

Phillipsburg. NJ 08865 .. :............................................ 201-454-2800 

Transformers, Instrument-5600 
t Abbott Technologies. Inc.. Burbank Division,. Transformers, 639 So. GlenWOOd Pl., 

Burbank, CA 91506. 818-841-3630 ................................. A·2157 
Arnecon, .Inc., 1900 S. Chris La •• Anaheim, CA 92805, 714-634-2220;600-392-2292 

• •••••••••••••••••••.•••••••••••••.•••••••••.•••.••••.•••• " A'2176-2179 
§t Bleron ElectroniCS, 100 Barlow ~t, Cal!llan, CT 06018, 203-824-5125 

• • • • . • • • • • • • • • • . • • . • •• • • • • • . • • • • • • . • • • • • . • • . • • • • . •• • • • • • • . •• A'2202-2203 
t C " C Jetronlc, Inc., Research Pk. 318 Wall St., Princeton, NJ 08540, 

609-921-11540 .................................................... A.2204 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605·665-9301 .................................................... A.2205 
t Del Elctrns. Corp., 250 E. Sandford Blvd., ML Vernon, NY 10550, 914-699-2000 

................................................................. A·2210 
t Electromech. Inc., 528 Elm Street, Kearny. NJ 07032, 201-997-0950 •.••• A'2214 

EWC. Inc •• 725 Federal Ave.. Kenilworth, NJ 07033, 201-245-3200;600-526-4048 
................................................................. A·2216 

Flex-Core DiY., Morlan & Assocs.,Inc., 6625 McVey Blvd., WoI1hington •. OH 
43235,614-889-6152 ............................................. A·2229 

Foxboro/PCG, The Foxboro Company, 600 N. Bedford St., E. Bridgewater. MA 
02333, 508-378-5260 ................................... A.2231,2234-2235 

Gowanda Electronics Corp., 1 Industrial Pl., Gowanda. NY 14070, 716-532-2234 
................................................................. A·1245 

Magnetek Corp .• 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 
.. • • .. • • • . • . • • • .. • • . • . • • . • • • . • • • .. • .. • . .. • • • . • • .. . • . • .. • . ... A·2250-2251 

§ Magnetek Triad, 1124 E. Franklin St.. Huntington. IN 46750, 219-356-6500 
• '.' .. . • • • • .. .. • • . • .. • • .. .. . .. .. • .. .. • • • .. • • • . • • .. • • • • . .. . ... A~2252-2253 

MCI Transformer Corporstion, 411 Manhattan Ave •• Babylon, NY 11704. 
516-587-0510 .................................................... A·2265 

§t Microtran Co. Inc., 145 E. Mineola Ave .• P. O. Box 236, Valley Stream. NY 11582. 
516-561-6050 .. .................................... A.2283-2286,2290-2291 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown. NJ 08505. 
609-298-7300 .................................................... A.2303 

Ohio Semltronlcs. Inc., 1205 Chesapeake Ave., Columbus, OH 43212, 
614-486-9561 .•••••••••.••••••••.••••••••• B·1902-1903,1912,001306-1307 

Para-Une Transformer Co., Inc., 511 South Palm Ave .• Alhambra. CA 91803, 
818-281-0222 .................................................... A·2318 

PC Transformer Corp •• 64 0 Nancy St., West Babylon, NY 11704, 518-491-3300 
......................... , ........................ A·2308-2309.2312-2313 

Pearson Electronics. Inc •• 1860 Embarcadero Rd •• Palo Alto, CA 94303, 
415-494-6444 .................................................... A.2316 

t Perkin-Elmer Corp., Elctrn. Prods. Dept, 761 Main Ave •• Norwalk. CT 06859-0132, 
203-762-4786 .................................................... A·2317 

t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 
914-699-5514;800-431-1064 •••••••••••.•••••••••••••••••.•••• A·2319,2347 

t Polyphase Instrument. 175 Commerce Dr., Ft. Washington, PA 19034, 
215-643-6950 ............................................... A.2350-2351 

Prem Magnetics, Inc .• 3521 N. Chapel Hill Rd .• McHenry, IL 60050. 815-385-2100 
................................................................. A'2355 

Rekco, .Inc •• N. 114 W. 19225 Clinton Dr., Germantown, WI 53022, 414-784-3430 
................................................................. 001141 

Tamura Corporation of America. 1150 Dominguez St.. Carson, CA 90746-3518, 
213-638-1790 ............................................ A·2395,001983 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia. PA 19134, 215-426-9105 
........................ .• .......................... A·2407. B·1023-1025 

Todd Systems, Inc., 50 Ash St., Yonkers. NY 10701, 914-963-3400 .•.••• A'2411 
Toroid Corp. 01 Maryland, 6000 Laurel-Bowie Rd., Bowie. MD 20715-4037. 

301-464-2100 .......................................... A·2412,2414.2416 
Transformer Technologies, Inc., 52 Putnam St., ML Vernon. NY 10550. 

914-668-1600 .................................................... A.2427 
Ulveco. Inc., 323 Vintage Park Drive, Foster City, CA 94404,415-574-1100 

A·2432 
Vitec Electronic Corporation, 1525A East Acequia, Viaalla, CA 93291, 

209-739-1077 .................................................... A·2439 
§t Able Power and Eilgin_ing Inc.. 1222 N. DeRa St, S. San Gabriel. CA 91770 

....................................................................... 818-571-6260 
Actown-Electrocoil.lnc. 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
Advanced Components Inds., Inc., Spitznagel GmbH, 120 Center Str~ EI Segundo. CA 

90245 .. . .. .. .. .. .. . .... .. .. .. . .. .. .. . .. .. .. .. .. . .. .. .. .. .. .. .. .. .. ... 213-322-4249' 
tAlE Magnatics, Div. of Vern"ron. 701 Murfreesboro Rd, Nashville, TN 37210 

· . . . .. .. . . . .. . . .. .. . .. . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . .. . . . .. . .. . .. . . . .. 615-244-9024 
. American MagnetiCS. P.O. Box 49. Carterville, IL 62918 . . . . . . . . . . . . . . . . .. 618-985-4836 

Andover, Inc. 310 North Earl Avenue, Lafayette. IN 47904 .............. 317-447-1157 
Berkshire Transformer Corp.. Route 341. P.O. Box 129, Ken~ CT 06757 

....................................................................... 203-927-3541 
Bey Electric. Inc. 362 Main St. Box 548. Lincoln Park, NJ 07035 ........ 201-694-5000 

t BG Electronics, 30 South SI., Mt Vernon. NY 10550 ...........•........ 914-664-5591 
t B. G. Laboratories, Inc. 75 Travis Ave., Binghamton. NY 13904......... 607-722-2376 
t Boums Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506 ...... 714-781-5148 
tChloride Power Electronics. 10931 Pellicano Drive, EI Paso. TX 79935 .. 915-592-9985 
t Coast Coil Co .• Coast Magnetics. 5333 W. Washington Blvd, Los Angeles, CA 90016 

....................................................................... 213-936-6188 
t Component Speciafties Corp .• 9143 E La Rosa Dr. Temple City. CA 91780 

....................................................................... 213-263-0015 
tComputer Components. Inc. 629 Filth Ave. Pelham NY 10803 ......... 914-738-1611 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



t Cramer Coil & Transformer Co, Inc., 401 Progress Dr., Saukville, WI 53080 
. . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-284-9425 

Crompton Instruments, 2763 Higgins Road, Elk Grove Village, IL 60007 
312-593-1107 

Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd, Elk Grove Village, IL 60007 
................................................................... 312-593-1107 

§ Current Ring Co. Inc, 252 Sunset Drive, P. O. 1525, Ballwin, MO 63011 
800-325-8653 

Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 
43702-2369 . ........................ 614-452-6973 

t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 96034 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206-823-4798 

t Dietz Design, Inc, 100 Electronics Pkwy, BeHon, MO 64012 ............ 816-331-4911 
Dormeyer Inds .. A. F. Dormeyer Mfg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 60641 

... : ............ 312-283-4000 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuc~ CT 06379 ............. 203-599-2075 
Electrical Instrument Service, 25 Dock St, Mt Vernon, NY 10550 ....... 914-699-9717 

§ Electrical Windings, Inc., 2015 N. Kolmar Ave, Chicago, IL 60639 ....... 312-235-3360 
Electro Assemblies Corp., 425 Huehl Rd, Bldg. 17, Northbroo~ IL 60062 

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 312-498-6520 
§ Electromatic Controls Corp., 2495 Pembroke Road, Hoffman Estates, IL 60195-2010 

. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. . ... 312-882-5757 
Electronetics, Inc., Paine Field Bldg 335, Everett, WA 98204 206-355-1855 
Electronic Coil Corp., Farmington Industrial Park, Farmington, CT 06032 

.................................. 203-677-6731 
t Electronic Transformer Corp., P.o. Box 188, Totowa, NJ 07511 201-942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 

Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 ........ 607-797-1263 
Esterline Angus Instrument Corp., Box 24000, Indianapolis, IN 46224 317-244-7611 

t Ferrotran Elctrns. Co, Inc., 11 W. 25th St, New Yo~ NY 10010 . . . . . . . .. 212-691-3610 
Genco Precision Corp., 247 Skidmore Road, Deer Par~ NY 11729 ...... 516-242-3006 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd, P.O. Box 99, Gettysburg. 

PA 17325 .............................................. 717-334-2191 
Grand Transfonmers, 1500 Marion St, Grand Haven, MI 49417 . . . . . . . . . 616-842-5430 

t Greenlee Tool Co., Textron, 4455 Boeing Drive, Rockford, IL 61109 .... 815-397-7070 
Halmar ElectroniCS, Inc., 900 N. Hague Ave, Columbus, OH 43204 . . . . . 614-275-0530 

§ Hammond Manufacturing Co., 1690 Walden Ave., Buffalo, NY 14225 .. 716-884-5710 
tHisonic, Inc., 249 N. Troost P.O. Box 1130, Olathe, KS 66061 ......... 913-782-0012 

Hughes Aircraft Co., Microelctms. Sys. Div., 2601 Campus Dr, Irvine, CA 92715 
.............................. .................. 714-752-3800 

Hurncane Electronics Lab, P.O. Box 1280, Hurricane, UT 84737 ...... _ 801-635-2003 
Ion Physics Co., 323 Andover St, Wilmington, MA 01887 ................ 617-658-6030 

§ James Electronics, 4050 N. Rockwell, Chicago, IL 60618 . . . . . . . . . . . 312-463-6500 
Jerome Industries Corp, 730 E. Division St, Elizabeth, NJ 07201 ......... 201-353-5700 
KGS Electronics, Inc., 2029 N. Lincoln Ave, Pasadena, CA 91103 ....... 816-798-0786 

§Larson Instrument Greenbush Rd, Orangeburg, NY 10962 .' 914-359-3800 
Lenco Elctrns, Inc., 1330 Belden St, McHenry, IL 60050 815-344-2900 
Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 .................... 612-633-8820 

t Magnetic Circuit Elements, 1540 Moffett Sl, Salinas, CA 93905 ..... 408-757-8752 
tMagnetic Devices Inc., 5575 Kearny Villa Rd, San Diego, CA 92123 619-279-7054 
tMagnetico Inc., 182 Morris Ave., HoHsville, NY 11742 .............. 516-654-1166 

Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223 .. . .. .. .. .. .. .. .. .. .. .... 414-358-5300 

MTE Corp., 7901 W. Clinton Ave, p.o. Box 23957, Milwaukee, WI 53223 
414-358-5300 

Nano Pulse Industries, 440 Nibus Sl, Brea, CA 92670 .................. 714-529-2600 
Neshamin'y Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925........ ......... .... ...... ............. 215-794-7411 
Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

tOPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tOsborne Transfonmer, 19636 Derby St, Detroit MI48203 ... 313-368-4136 
tPower Magne-Tech Corporation, 441 High Street Perth Amboy, NJ 08861 

.......................... 201-826-4700 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

.. .. .. .. .. .. .. .. .. .. 609-298-8200 
§QPL Magnetics, Inc., P.o.BOX C, Lake Grove, NY 11755............ 516-589-3331 

Schott Corp., 1000 Parkers Lk. Rd., Wayzata, MN 55391 '" 612-475-1173 
Sens"ive Research Instruments, 25 Dock St, Mt Vernon, NY 10550 914-699-9717 

§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 914-681-0700 
t Sigma Electronics Inc., 10630 Kinghurst Dr, Houston, TX 77099 .... 713-933-4700 

South American Development Corp., Rle. 9G, R.D. 413, Hyde P~ NY 12538 
.. .. .. .. .. .. .. 914-229-8866 

§ Square 0 Co., Executive Plaza, Palatine, IL 60067 .... 312-397-2600 
Staco Transpower, 610 W. 6th St, Mt Canmel, IL 62863.. 618-262-5555 
Stangenes Industries, Inc., 1052 East Meadow Circle, Palo AHo, CA 94303 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-493-0814 
tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 718-782-4200 
tSunshine Scientdic Instruments, 1810 Grant Ave, Philadelphia, PA 19115 

Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401 ....... . 
Tattex Instruments, Inc, P.O. Box 281, Fairview Village, PA 19409-0281 

215-673-5600 
314-364-0882 

...................................................................... 215-539-6050 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
Thordarson Meissner, Components Corp. of Arner, Electronic Center, Mt Canmel, IL 

62863 ................................................................ 618-262-5121 
Torad Coil Co, Inc, 283 Linden Rd,'Wayne, NJ 07470 .................. 201-835-6195 
Torema U.SA, Inc, 6699 Portwest Dr, No. 130, Houston, TX 77024 ..... 713-861-6643 

tTorotel Prods Inc, 13402 S. 71 Hwy, Grandview, MO 64030-3199 ...... 816-761-6314 
tTorotron Corp, 519 South Fifth Ave, Mt Veman, NY 10550 ............. 914-884-2050 
tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-384-1800 

Trancor, 108 N. High Sl, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
tTrans American Transformer, 142 Peconic Ava, Medford, NY 11783 .... 516-654-1880 
t Transmagnetics, 210 Adams Blvd, Farmingdale, NY 11735 ............. 516-293-3100 

TIE, Incorporated, 11652 W. Olympic Blvd, Los Angeles, CA 90064 .... 213-478-8224 
§t United Transfonmer Corporalion, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 

Transformers, Interstage-5600 
tVanguard Electronics Co., 1480 W. 1781h St, Gardena, CA 90248 ....... 213-323-4100 
tVoHampere Corp, 146 Horton Ave., Lynbroo~ NY 11563 ................ 516-887-9443 
§ Western Electro-Mechanical Co., Inc., 300 Broadway, Oakland, CA 94607 

· . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . .. . . . . . . . . .. . . . .. . . . .. . . . . . . . . . .. 415-452-1936 
Wirebenders, Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ 85021 ... 602-881-1856 

§ Yokogawa Corp. of America, 200 West Park Drive, Peachtree City, GA 30269 
................................................................. 404-487-1471 

§t Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Interstage-5600 
Caddell-Burns MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

............................................................ A01208-1209 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... A02205 
Dynage/Power & Magnetics, DMsion or Oakleaf, Inc., P.O. Box 95,551 Third 

Avenue, Canistota, SO 57012, 605-296-3462/3487 • • •• • • • • • • • . . • • • . •• A02213 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 .•••• A02214 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades PI<., NJ 07650, 201-94?-()4oo 

............................................................ A01558,2215 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

................................................................. A02216 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St, E. Bridgewater, MA 

02333, 508-378-5260 ............................................. Ao2235 
ISl, Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... Ao2241 
Lanco Elctrns., Inc., 1330 Belden St, McHenry, IL 60050,815-344-2900 •••••• 

A02248 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. A·2250 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

.. . . • • . • . . • • • • • . • • • • • • • .. • . .. .. . • • .. • • . • • .. .. . • . . . • • • • . • . • •• A02252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .............................. :..................... Ao 2265 
§t Mlcrolran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .................................................... A02296 
PC Transfonmer Corp., 64 0 Nancy St, West Babylon, NY 11704, 516-491-3300 

•.. .. ........... ••••.. ................................. A02308-2309,2315 
t Pico ElectroniCS, fnc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A02319 
t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 

215-643-6950 ............................................... Ao2350-2351 
Prem MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, Il 60050, 815-385-2700 

................................................................. A0 2355 
Renco ElectroniCS, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;1-800-645-5828 .•••••••••••••••••.••• Ao I282,1264,2367,2369 
Tamura Corporstion of America, 1150 Dominguez St, Carson, CA 90746-3518, 

213-636-1790 .......................... ,......................... A02398 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... Ao2407,801022-1025 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

............. ............................................... A02418-242O 
§t Able Power and Engineering Inc, 1222 N. Detta Sl, S. San Gabriel, CA 91770 

· . . . . . . . .. . .. . . . . . . . . .. . . . . . . . .. .. . . . .. . . . .. . . . . ... . . . . . . .. . . . . . . . . . ... 818-571-6260 
American Magnetics, P.O. Box 49, Carterville, IL 62918 .................. 618-985-4838 
Basler Elec, Ate. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent, CT 06757 

· . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. .. . . . .. . . . .. .. 203-927-3541 
t Bourns Instruments Inc, 6135 Magnolia Ava, Riverside, CA 92506 ...... 714-781-5148 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

· . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. .. . . . . . . .. . . . . . . . . .. . . . . . . .. . . . . . . . .. 213-936-6188 
Coil-Q Corp, 340 Bronxville Rd, BronxYille, NY 10706 .................. 914-337-4775 
Custom Bobbin Windings, A & K Corporation, p.o. Box 2369, Zanesville, OH 

43702-2369 ..... . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . .. 614-452-6973 
t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 98034 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 
tDietz Design, Inc., 100 Electronics Pkwy., Betton, MO 64012 ............ 816-331-4911 

Douglas Randall, 6 Pawcatuck AYe., Pawcatuck, CT 06379 ......•...... 203-599-2075 
§Electrical Windings, Inc., 2015 N. Kalmar Aye., Chicago, Il60639 ....... 312-235-3360 

Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbroo~ IL 60062 
....................................................................... 312-498-6520 

t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Elnetic Electronics, Inc, P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Freed Transfonmer, 1718 Weirfield Sl, Ridgewood, NY 11365 .. . .. .. .... 212-386-1300 
t Frequency Selective Networks, 69-20 Garfield Aye, Woodside, NY 11377 

....................................................................... 718-424-7500 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 

§ Hammond Manufacturing Co, 1690 Wald9n Ave., Buffalo, NY 14225 .... 716-894-5710 
H"ran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 

§t JB Electronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60847 ................ . 
312-342-0080 

Jerome Industries Corp, 730 E. Division Sl, Elizabeth, NJ 07201 ........ 201-353-5700 
Mag-Con, 1626 Terrace Dr, St Paul, MN 55113 ........................ 612-633-8820 

t Magnetic Circuit Elements, 1540 Moffett Sl, Salinas, CA 93905 ......... 406-757-8752 
tMagnetico Inc.,. 182 Morris Ave., HoHsville, NY 11742 ................... 518-654-1166 

Merrimack MagnetiCS Corp., 121 Hale Sl, Lowel~ MA 01851 ............ 617-458-1487 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . . . . . . . .. . .. .. . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . . .. .. . . .. . ... 4 t 4-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-784-7411 
t Northlake Engineering, Inc, 999 Anita Ave, Antioch, IL 60002 ........... 312-395-5710 

Deco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
t OPT Industries Inc., 300 Red School Le., Rhilnpsburg, NJ 08865 ........ 201-454-2600 
t PTC Transformers, P.O. Box 397, RisingSun Road, Bordentown, NJ 08505 

· .. . . . . .. . . . . .. . .. . . . . . . . .. . . . . . . . .. .. . . . .. . . .. . .. .. . . . .. . . .. .. . .. . . . .. 609-298-8200 
tShokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-881-0700 
t Sigma Electronics Inc, 10630 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Interstage-5600 (Cont'd) 
Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 . . .. ...• .. 61lH82-3342 
South American Development COrp. Rle. 9G, RD. 413, Hyde Park, NY'12538 

· ........................................................... , ..••.. , . .. 914-229-8866 
Staco Transpower, 610 W. 6th Sl, Mt Csrme( IL 62863................. 616-262-5555 

§Stancor Products, Hamilton Standard Controls, 131 Godfrey Sl, Logansport, IN 46947 
........................................................................ 21&0722-2244 

t SterUng Transformer Corp., 510 Driggs Ave., Brooklyn, NY 1.1211 ....... 716-782-4200 
§ Thordarson Meissner, Components Corp. of Amer. ElectroniC Center, Mt Carmel, IL 

62863' .. .. . .. . . .. . .. . .. .. .. . .. .. . . .. . .. . .. .. .. .. . .. .. .. .. . .. . . .. . . .. .. 616-262-5121 
tTorwico Elctms.lnc., 410 OberHnAve. South, Lakewood, NJ08701 ..... 201-364-1800 

Trancor, lOON. High Sl, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

TIE, Incorporsted, 11652 W. Olympic Blvd., Los Angeles, CA 90064 .... 213-478-8224 
§t Unned Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ..•......................•..................... 201-454-2600 

Transformers, Inverter-5600 
Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302, 201-432-0463 •••••• A·2195 

t Bicron Electronics, 100 Barlow Street, Cenaan, CT 06018, 203~24-5125 
• ••••••••• , • . • • • • • • • • • • • • • • • • • •• • • • .• • • • • • • • • • • • • . • . • • • • • • •• "·2202-2203 

Caddell-Bums Mfg., 258 E. 2nd St, Mineola, NY 1'1501-3508, 516-746-2310 
•••••••••••••••••.•••••••••••••••••.•••••••••••••••••••••••• A·I208-1209 

t C & C Jettonic, Inc., Research PI!. 318 Wall St, Princeton, NJ 08540, 
609-921~540 .................................................... A.2204 

§ Dale Electronics, Inc., Yankton DiY., E. Hwy. 50; Box 180, Yankton, SO 57078, 
605-665-9301 .................................................... A.2205 

Dynage/Powar & Magnetics, Division Of Oekleaf, Inc., P.O. Box 95, 551 Third 
Avenus, Cenlstota, SO 57012, 605-296-3482/3487 • . • • • .. . • •. . . • • • . .• A.2212 

t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-G950 ••••• A·2214 
Gowanda Electrcnics Corp., 1 Industrial Pl., Gowanda, NY.14070, 716-532-2234 

• •••••••.••••••••••••.••••••••••••••••••••••••••••••••••••••••••• A·1245 
JM Tranatonnar Co., Inc., 112 Florida St, Fannlngdale, NY 11735, 51&-293-0475 

................................................................. A-2243 
Magnetek Corp., 1315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. A·2250 
Mel Translonner Corporstion, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A-2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .................................................... A-2262 
Para-Une Translonner Co., Inc., 511 South Palm Ave.,.Alhambra, CA 91803, 

818-281-0222 .................................................... A-2318 
t Pico Electronics, Inc., 453 North MacQuaaten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 ••••••••••••••••••••••••••••• A.2319,2344-2345 
t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201~26-4700 .......................... '.................... A-2352-2353 
Renco ElectrcnlC'!, Inc., 60 jefryn BiYd.,I;ast, Deer Pk., NY 11729, 

516-586-5566;1-800-645-5828 •••••••••••••••••••••• Ao l262,1284,2367,2369 
t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... A-2407, a-1022-1025 
Toroid Corp. of Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 .................................................... A-2412 
Translonner Technologies, Inc., 52 Putnam St, Mt Vernon, NY 10550, 

914-668-1600 ...................................... ~ .. . • .. .. • .. .• A.2427 
§t United Transfonner Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .••••.•••.••••.•.••••.••• A·2428-2429 
§ Vitec Electronic Corporstion, 1525A East Acequla, Visalia, CA 93291, 

209-739-1077 .......................................... A-2435-2436,2439 
Abacus Controls Inc., 89 Readington,Rd., Somerville, NJ 08876 ......... 201-528-6010 

§t Able Power and Engineering Inc., 1222 N. Detta Sl, S. San Gabrie~ CA 91770 
· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 816-571-6260 

Actown-Electrocoil, Inc., 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
AlE Magnetics, Div. of Vemttron, 701 Murfreesboro Rd., Nashville, TN 37210 

· ............................ , . . . . . .. ... .. . .. .. . . .. .. . . . . . .. . . .. . .. . ... .615-244-9024 
Albar, Inc., 19013 36th Ave. W, Lynnwood, WA 98036 •................. 206-771-4006 
Ameron, Inc., 1900 S. Chris La, Anaheim, CA 92805 ....• 714-634-2220;800-392-2292 

tAmerican Monarch. 2801-37th Ave., N.E., Minneapolis, MN 55421 ....... 612-786-9161. 
Andover, Inc. 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 

§Atlantic Magnetics, Inc. 1441 S.W. 30th Ave. Pompano Beach, FL 33069 • 
· .................................. , . .. . .. . . . . .. . . .. .. .. .. . .. . . . . . . . . .. 305-97&07920 

t Automatic Coil Corp. Sub. Designatronics, Inc. 3545 N.W. 71 st Sl, Dept E, Miami, FL 
33147 ........................................•.........•............. 305-696-6660 

t Axel Elctms., General Signal Corp. 134-20 Jamaica Ave., Jamaica, NY 11418 
.....•. . .. . .. .. . . . ... . . . .•.... . . . . . .. . .. . . . .. .. . . . . .. . . . ... . . . .. .. . ..•. 718-291-3900 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 9511&01371 ....................... ,........................ 406-629-1100 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent, CT 06757 . 
.........................................•.....•....•.........•........ 203-927-3541 

t R G. Laboratories, Inc. 75 Travis Ave. Binghamton, NY 13904.......... 607-722-2376 
BH Electronics. Inc., 12219 Wood Lk. Dr. Bumsville, MN 55337 ......... 612-894-9590 

tBoums Instruments Inc., 6135 Magnolia Ave., Rive!slde, CA 92506 ...... 714-781-5148 
tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
tCoiitronics.lnc., 984 S.W. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 
§Computer Power Inc., 124 W. Main ~'High Bridge, NJ 05829 ........... 201-836-8000; 

800-526-5088 
t Cramer Coil & Transformer Co. Inc., 401 Progress Dr. Saukville, WI.53080 

· . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . .. 414-284-9425 
Dalatronics, lid., P. O. Box 2839, Blue Jay, CA 92317 ........•..•....... 714-336-3561 

§ Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60639 ..•.... 312-235-3360 
Electro Assemblies Corp. 425 Huehl ReI., Bldg 17, Norlhbrook, IL 60062 

Electrocom Industries, 1105 N. Ironwood Dr. S. Bend, IN 46615 ...•.•.•. 
§ Electrocube, 1710 So. Del Mar Ave., San Gabrie( CA 91776 ...•.•.....• 

Electronetics, Inc., Paine Field Bldg 335, Everat( WA 98204 ..•...•.....• 
t Electronic Transformer COrp. P.O. Box 158, Totowe, NJ 07511 ........ . 

EIectro-Pacific, 5770 Thornwood Dr. Goleta, CA 93117 ................ , 

312-496-6520 
219-232-2743 
816-573-3300 
208-355-1855 
201-942-2222 
805-964-0751 

PRODUCT INDEX & DIRECTORY 
Elgar COrp, 9250 Brown Deer Rd., San Diego, CA 92121 ................ 619-45~0085; 

800-854-2213 
t Elnetic ElectroniCS, Inc., P.O, Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 

EI-Rad MIg, 2800 W. Cullom Ave., Chicago, IL 60618 ................... 312-478-7300 
Elidiooll Coi( 24 Charlotte St,Bingham!on, NY 13905 .................. 607-797-1263 

t Endicott Research Group, 2601 Wayne St, P.O. Box 269, Endicol( NY 13760 
....................................................................... 607-754-9187 

Energy, Lid., 4714 Upshur Street, Bladenaburg, MD 20710 .............. 301~9~1144 
! tFreed Transformer, 1718 Weirfield Sl, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp., 247 Skidmore Roed, Deer Park, NY 11729 ...... 516-242-3006 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

Hnran Corp., Agex, 362 Highway 31, Flemington,. NJ 08822-9301 ....... 201-782-5525 
§t JB Electronic Transformers, 2300 W. Armn&ge Ave., Chicago, IL 60647 ...............•. 

312-342-0080 
Jerome Industries Corp. 730 E Division St, Elizabeth, NJ 07201 ........ 201-353-5700 
Lenco Elctms., Inc., 1330 Belden Sl, McHenry, IL 60050 ................ 815-344-2900 
Lestronics, Inc., 1640 Industrial Circle, Longmont CO 80501 .•.......... 303-651-2011 
Mag-Con, 1626 Terrace Dr., St Paul,' MN 55113 ........................ 612-633-8820 

tMagnetico Inc., 182 Morris Ave .• Holtsville, NY 11742 ................... 516-654-1166 
t Milwaukee Transformer Co., MTE CorporatiOn, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . . . . . . . .. . . . .. . .. . .. . . . . . . . . .. . . . . .. . . .. .. . . . . . . . . . .. .. . .. . .. 414-356-5300 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Norlhlake Engineering, Inc., 999 Anita Ave., Antioch, IL 60002 ........... 312-395-5710 
t OPT Industries Inc, 300 Red School La, Phillipsburg, NJ 05865 ........ 201-454-2800 
tOsbome Transformer, 19636 Derby Sl, Detroit, MI48203 ............... 313-366-4136 
tPacific Electro Dynamics, Inc, 11465 Willows Rd. N.E., Redmond, WA 98073-9745 

· .. . . . . .. . . . . .. . . . . .. . . .. . .. . . . .. .. . .. . .. . . . . .. . .. . .. . . . . . . . . . . . .. .. . .. 206-681-1700 
t Perkin-Elmer Corp. Elctm. Prods. Dept., 761 Main Ave., Norwalk, CT 0685&00132 

..............•........................................................ 203-762-4786 
t Preferred Electronics, Inc., Main Une Or. P.O. Box 248, Westfield, MA 010B6 

........ ~ .............................................................. 413-566-2301 
t PTC Transformers, P.O. Box 397. Rising SUn Road, Bordentown, NJ 08505 

· . . . . . . .. . . .. . . . . . . . .. . . . . .. .. .. . . . . .. . .. . . . . . . . . .. . . . . . . . . . . . . .. . . . . .. 609-298-8200 
§ Pulse Engineering, Inc., 7250 Convoy Cl, P.O. Box 12235, San Diego, CA 92112 

· . . . . .. ... . .. . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . . . .. . .. 61 !}-268-24oo 
§QPL Magnetics, Inc., P.O.BOX C, Lake Grov,e, NY 11755 ................ 516-589-3331 

Relay Speciafties, 17 Rarnan Rd., Oakland NJ 07436 ................... 201-337-1000 
Schott Corp., 1000 Parkers Lk. Rd, Wayzata, MN 55391 ....... : ........ 612-475-1173 
Sierra West Power Systems, 2615 Missouri Sl, Las Cruces, NM 58001 ........•........ 

505-522-6828 
tSlgma Electronics Inc., 10830 Kinghurst Dr. Houston. TX 77099 ........ 713-933-4700 
t Sigmapower, Inc., 20790 Leapwood Ave. Carson, CA 90746 ............ 213-32-5igma 

§tSkyway MagnetiCs, 35372 Hwy 79, Wamer Springs, CA 92086 .......... 619-782-3342 
South American Development Corp. Rle. 9G, R.D. 413, Hyde Park, NY 12538 

.........................................•...........................•. 914-22!}-5866 
Stangenes Industries, Inc., 1052 East Meadow Circle, Palo AHo, CA 94303 

· . . .. . . . . . .. . . . . . .. . . .. . .. . . . . . . . . . . . .. . .. . .. . .. . . . .. . . . . . . .. . . . . . . .. .. 415-493-0814 
§ Sun Research, Inc." Box 210, Old Bey ReI., New Durham, NJ:i 03855 .... 603-859-7110 

Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401 ........... 314-364-0882 
Tamura Corporation of America, 1150 Dominguez Sl, Carson, CA 90746-3518 

· ............................................ , . .. .. . . . . . . . . .. . . .. . .. . .. 213-638-1790 
§tTerado, 1068 Raymond Ave., Sl Paul, MN 55108 ....................... 612-846-2668 

Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 .............. , 214-424-1581 
§tThordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 

62863 ................................................................ 616-262-5121 
§Tokin America, Inc., 155 Nicholson Ln., 95134, CA 95131 ............... 406-432-8020 

Torad Coil Co., Inc., 283 Linden ReI., Wayne. NJ 07470 .................. 201-835-6195 
Toreico. Inc. 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 ......... 201-374-8641 

tTorotel Prods. Inc., 13402 S. 71 Hwy. Grandview, MD 64030-3199.: .... 816-761-6314 
Trancor, 108 N. High Sl, P.O. Box 907, San Saba, TX 76877 ..•......... 915-372-6127 

tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
Transducer Systems, Inc., 1510 Delp Dr. Kulpsville, PA 19443 .......... 215-256-4611 
Valor Electronics. 6275 Nancy Ridge Dr. San Diego, CA 92121-2245 ... 619-456-1471 

tVanguard Electronics Co., 1480 W. 1781h Sl, Gardena, CA 90248 ....... 213-323-4100 
t Wayne Transformer Co. Inc., 666 Pacific Sl, Brooklyn, NY 11217 ....... 716-783-9007 

Wirebenders, Inc., 2440 W. Mission Ln. Ste. 9,10, Phoenix, />OZ. 85021 ... 602-861-1856 
§tZambre Co. Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-966-9176 

Transformers, Isolation-5600 
t Abbott Technologies, Inc., Burbank Division, Translonners, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818~1-3630 ................................. A-2157 
Aratan Produdslnternationallnc., 99 Jericho Tpke., Jericho, NY 11753, 
516-333~100 ..................... ,.............................. A-2180 

§ B & K Precision, Maxtec International Corp, 6470 W. Cortlend, Chicago, IL 60635, 
312~-1448 .................................................... 001607 

BH ElectroniCS, Inc., 12219 Wood Lk. Dr., BurnSville, MN 55337, 612~84-9590 
.. .. • • • • • • • • • • • .. • • • • . .. • • . .. • • .. • • • • .. .. .. .. • • • • • • .. • • .. ... A-2198-2199 

t Bicron ElectroniCS, 100 Barlow Street, Cenaan, CT 06018, 203~24-5125 
• • • .. • • • . • • • • • • • .. .. • .. • .. • .. .. • .. • • .. • .. .. .. .. .. .. • • .. • .. •• A-2202-2203 

t C & C Jetronlc, Inc., Research Pk. 318 Wall St, Princaton, NJ 08540, 
609-921~540 ..................................................... A-2204 

Controlled Power Co., 1955 Stephenson Hwy., Troy, MI 48083, 
313-526-3700;1~-521-4792 ••••••••••••••••••••••••••• 002085-2086,2086 

§ Dale ElectroniCS, lile., Yankton DiY., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ............................................... A-2205-2208 

t Del Eldrns. Corp., 250 E. Sandford Blvd., Mt Vernon, NY 10550, 914-699-2000 
•••••••••••••••••••••.••••••••••••••••••• , ••••••••••••••••••••••• A-2210 

Dynage/Power & MagnetiCS, Division Of Oakleaf, Inc., P.O. Box 95, 551 third 
Avenue, Canistota, SO 57012, 605-296-3462/3487 • . • • • . • • • •• A0 2212, 001702 

Dynapowar Corporation, Box 3180,. Fannlngton Hills, M148333, 313-553-4300 
• ........................................................... 001703,1706 

t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950. • • •• A-2214 
Elgar Corp., 9250 Brown Deer Rd" San Diego, c:A 92121, . 

619-450-Q08S;800-854-2213 ............. :. .. • .. • • •• • . • .. .. • • • .. • .. 002095 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800·526-4048 

• • • . • . • . • • . • • • • • . • • • • . • • • • • • • • • • • • • . • • • . • . • • • • . • • • A02216,2221·2223,2225 
Hlpotronlcs Inc., P.O. Drawer A, Brewster, NY 10509, 914·279-8091 

••••••••••.•••.•••••••••••••••.••••.•.•.•.••••.••••• A02237, 0 01750-1751 
§Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 

.................................................................. A02240 
JM Transformer Co., Inc., 112 Florida St., Farmingdale, NY 11735, 516·293-0475 

.. • . . . . • • • .. . • .. .. • . • .. • . • • . • . • • • .. • • . • • . • . • • • • • . • • • • . • . . • .• A02243·2247 
Lanco Elctma., Inc., 1330 Belden St., McHenry, IL 60050, 815-344-2900 .••••. 

A02249 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442·6700 

................................................................. A02250 
§ Magnelek Triad, 1124 E. Franklin St., Huntington, IN 46750, 219·356·6500 

.. . • • • • • . • . . • • . .. • • • .. • • .. • • • • • . • . • • • . . • • • • • • • • • • • • • • •. A02252·2253,2261 
MCI Transformer Corporation, 411 ManhallanAve., Bebylon, NY 11704, 

516-587-0510 .......................................... A02265,2273,2275 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .......................................... A02288·2291 ,2296 
t Mini-Circuits Lab., 2625 E. 14th St., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718·934-4500 .................................................... Aol775 
t North Hills ElectroniCS, 1 Alexander PI., Glen Cove, NY 11542, 516·671·5700 

· • . .. • • .. . • • • .. . • . • • . • • • . .. • • • • . • • . • . . • • • • • . • . . . • . • . . • . • • . •• A02300·2302 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 

609·298·7300 .................................................... A02303 
§ Opamp Labs, Inc., 1033 N. Sycamora Ave., Los Angeles, CA 90038, 213·934·3566 

................................................................. 001015 
t Oram High Voltage, P.O. Box 1176, Dayton, TX 77535, 409-258'5553 .•.• 0 01859 

Para·Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818·281-0222 .................................................... A02318 

PC Transformer Corp., 64 0 Nancy St., West Babylon, NY 11704, 516-491-3300 
· • • • .. .. • • • • • .. • . .. • • • • . • .. . • • • • . • . • • • • . . .. . • • . • .• A02308·2309,2314·2315 

t Perkin-Elmer Corp., Elctm. Prods. Dept., 761 Main Ave., Norwalk,CT 06859-0132, 
203-762-4786 .................................................... A02317 

t Pico Electronics, Inc., 453 North MacQuesten Pkwy., MI. Vernon, NY 10552, 
914-699·5514;800-431·1064 ....................................... A02319 

t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 
215·643·6950 .................................................... A02350 

Prem MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815·385-2700 
................................................................. A02355 

Renco Electronics, Inc., 60 Jelryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-1100·645-5828 ..................................... A02369 

t Signal Transiormer Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239'5777 ••.•••••.•.••...•..••••.• A02372·2377,2382,2386,2389 

Tamura Corporation of America, 1150 Dominguez St., Carson, CA 90746-3518, 
213-638·1790 ••••.••••.•.••.•.•••..••..•.•• Aol291,1695,2395,2398, 001983 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
............................... ................ Ao1628,2407, B01022·1025 

§Todd Systems, Inc., 50 Ash St., Yonkers, NY 10701, 914-963-3400 ...•.• A02410 
§tTopaz, Inc., 9192 Topaz Way, San Diego, CA 92123-1165, 619·279-0831 •.•..• 

002156 
Toroid Corp. of Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464·2100 ............................................... A02412·2416 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030·3199, 816·761·6314 

................................ ............... ............. A02418·2420 
tTorwico Elctrns.lnc., 410 Obarlin Ave. South, Lakewood, NJ 08701, 201·364·1800 

................................................................. A02424 
Transformer Technologies, Inc., 52 Putnam St., MI. Vernon, NY 10550, 

914·668·1600 .......................................... .'......... A02427 
TTE,lncorporated, 11652 W. OlympiC Blvd., Los Angeles, CA 90064, 

213-478-8224 .................................................... A02433 
Ulyeco, Inc., 323 Vintage Park Drive, Foster City, CA 94404, 415·574-1100 

................................................................. A02431 
§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454·2600 .............................. Ao2428 
§ Vitec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 

209·739·1077 ............................................... A02437,2439 
VIZ Test Equipment, Kappa Networks Inc., 175 Commerce Drive, Ft. Washington, 

PA 19034, 215-643-6950;1-800·523·3696 .••••..•••.•.••..•••..•.•• .001345 
tWayne Transformer Co., Inc., 666 Pacific St., Brooklyn, NY 11217, 718·783·9007 

................................................................. A02440 
Western Multiplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 

415-592-8832 .•..••• .'............................................ Ao1715 
§ Xentek, Inc., 760 Shadow Ridge Dr., Vista, CA 92083, 619·727-0940 .. .•. 002055 

Abacus Controls Inc., 69 Readington Rd, Somerville, NJ 06676 ......... 201·526-6010 
§t Able Power and Engineering Inc., 1222 N. Dena St, S. San Gabriel, CA 91770 

..................................................... 616-571·6260 
tACD-Elcor Products, p.o. Box 244. Bethel, CT 06601 ................... 203-743-3510 

Acme Electric Corporation, 20 Water Stree~ Cuba, NY 14727 ........... 716-966·2400 
Acme Transformer, Acme Electric Corporation, Ate. 4, Box 54, Lumberton, NC 26358 

....................................................................... 919-736·1121 
Actown-Electrocoi~ Inc., 2414 Highview, Spring Grove, IL 60061 615·675-6641 
Advanced Components Inds., Inc., Spitznagel GmbH, 120 Center Stree~ EI Segundo, CA 

90245 .. .. . . .. .. .. . .. . .. .. .. .. .. .. . .. . .. . .. . .. .. .. .. .. .. .. .. . .. . .. .... 213·322·4249 
AlE Magnetics, Div. of Vemitron, 701 Murfreesboro Rd, Nashville, TN 37210 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . .. 615·244-9024 
Albar,lnc., 19013 36th Ave. W, Lynnwood, WA 96036 ..... , ............ 206-771·4006 
American HV Test Systems Inc., Central Garren Indl Pit, Acciden~ MD 21520 

........................................................... :.......... 301-826-6651 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . . . . . . . . . . . . . . . 616-965-4636 

t American Monarch, 2601·37th Ave, N.E, Minneapolis, MN 55421 ....... 612·788·9161 
Andover, Inc, 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 
Aslrosystems, 6 Nevada Dr, Lake Success, NY 11042 .................. 516-326-1600 

§ Atlantic Magnetics, Inc, 1441 S.W. 30th Ave, Pompano Beach, FL 33069 
· ..................................... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 

Atlas Engineering Corp., 10 Cheney st Oorchester, MA 02121 .......... 617-445-7100 

Transformers, Isolation-5600 (Cont'd) 
§ Avel·Lindberg, Inc., 5 Old Town Pari< Rd, Unit 47, New MiHord, CT 06776 

· ... , .. .. .. . .. .. .. . . .. .. .. .. .. . . .. .. .. .... . . .. . . .. .. . .. ... .. .. .. ... 203-355-4711 
t Axel Elctrns., General Signal Corp., 134-20 Jamaica Ave., Jamaica NY 11418 

.. . .. .. .. .. .. . .. . 716-291·3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ........................... .................... 406-629-1100 
§tBasler Elec., Ate. 143, Highland, IL 62249...... 616-654·2341 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 203-927-3541 

t B. G. Laboratories, Inc., 75 Travis Ave, Binghamton, NY 13904 . . . . . 607-722·2376 
tBourns Instruments inc., 6135 Magnolia Ave, Riverside, CA 92506 ... 714·761-5146 

Caristrap Internatonal, Inc., 1760 Fortin Blvd, Chomedey, Lavac, QUEBEC, CANADA 
H7SIN8 ... .................... .................................... 514·667·4700 

Carson Manufacturing Co, Inc., 5453 N .. Rural St. P.O. Box 20464, Indianapolis, iN 
46220........ .... .................. ....... ............. 317·257-3191 

tChloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9965 
t Coast Coil Co., Coasl Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

· .. . . . .. . .. .. .. . .. . .. .. . . .. .. .. . .. . .. .. .. . . .. . .. .. . .. .. .. . .. . .. 213-936-6166 
tCoinronics Inc., 964 S.W. 13th Court, Pompana Beach, FL 33069 305-761-6900 
§ Computer Power Inc., 124 W. Main St, High Bridge, NJ 06629 .. 201·636-6000; 

600-526-5066 
Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville,OH 

43702-2369......... . ............... , .......................... 614-452-6973 
Dantel,2991 N. Argyle Ave., Fresno, CA 93727 .............. ,......... 209-292·1111 

t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, Kirkland, WA 96034 
.. . .. . . . .. . .. .. . .. . . .. .. . .... ......................................... 206-623-4798 

Diamond Magnetics, 235 Tank Farm Rd, Ste. G, San Luis Obispo, CA 93401 
....................................................................... 605-544·4019 

tDielz DeSign, inc., 100 Electronics Pkwy., Behon, MO 64012 ............ 6t6-331-4911 
§ Oormeyer Inds., A. F Oormeyer MIg. Co., Inc., 3416 N. Milwaukee, Chicago, IL 60641 

............................................................... 312-263-4000 
Oouglas Randall, 6 Pawcaluck Ave., Pawcatuck, CT 06379 203-599-2075 
Eichhofl ElectroniCs, 205 Hallene Rd, Warwick, RI 02666 ............... 401-736-1440 

§ Electrical Windings. Inc., 2015 N. Kolmar Ave.,. Chicago, IL 60639 312-235-3360 
Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312·496-6520 
§ Electrocuba, 1710 So. Del Mar Ave, San Gabriel, CA 91776 ........ 616-573-3300 

Electronetics, Inc., Paine Field Bldg 335, Everett, WA 98204 .... 206-355-1655 
t Electronic Transformer Corp., P.O. Box 166, Totowa, NJ 07511 201·942-2222 

Electro-Pacific. 5770 Thornwood Dr., Goleta, CA 93117 .. 605-964·0751 
Elma Engineering, 1066 E Meadow Circle, Palo AHo, CA 94303 . . . . 415-494-7303 

t Elnetic Electronics,lnc., P.O. Box 86232, Los Angeles, CA 9~6232 213-515-1546 
EI-Rad Mfg., 2600 W. Cullom Ave, Chicago,lL 60618 ................. 312-476-7300 
Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 ................... 607-797·1263 

§ ENI, Inc, Emerson Eleclric Co., 100 Highpower Road, Rochester, NY 14623 
. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . .. . .. .. . . . . . . .. 716-427-6300 

EPE Technologies, Inc., 1660 Scenic Avenue, Costa Mesa, CA 92626 ... 714-557'1636 
§t Ericson Manufacturing Co., 4215 Hamann Pkwy., Willoughby, OH 44094 

.. ............. ...... ............ .......... 216-951-8000 
t Ferrotran Elctrns. Co., Inc., 11 W. 25th St, New York, NY 10010 ..... 212-691·3610 
t Freed Transformer, 1716 Weirlield St, Ridgewood, NY 11365 ...... 212·386-1300 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729.. 516-242-3006 
Gettysburg Transformer Corporation, 1360 Old Harrisburg Rd., P.O. Box 99, Gettysburg, 

PA 17325 . ..................................................... 717-334-2191 
Grand Transformers, 1500 Marion St, Grand Haven, M14e:l17 .......... 616-642-5430 
Hamihon Standard Controls, 9100 Airport Dr .. p.o. Box 11648, Fort Wayne, IN 46659 

.................. .............. 219-747-6142 
§ Hammond Manufacturing Co., 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
t Hisonic, Inc., 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ........... 913-762-0012 

Industrial Midwec Capacilor Corp., 4902 Tollview Dr., Rolling Meadows, iL 60008 
......................... ,.. .. . .. .. . .... .. . .. .. 312-577-0120 

ISOREG Corp., 410 Great Rd., p.o. Box 466, Littleton, MA 01460 ........ 617·466-9463 
§James Electronics, 4050 N. Rockwell, Chicago, IL 60616 ................ 312'463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 ................ . 
312'342-0060 

§ Jellerson Elec., Magne Tek, Inc., 1400 Center Circle Drive, Oowners Grove, IL 
60515-1021 .................................................... '312·691·2400 

Jerome Industries Corp., 730 E Division st Elizabeth, NJ 07201 . 201-353-5700 
t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ..... 201·396-9400; 

1-800-223-0603 
KGS Electronics,lnc., 2029 N. Lincoln Ave., Pasadena, CA 91103... 816-796-0786 
LEPCO/Leonard Elec. Prods., 65 Industrial Dr., Brownsville, TX 76521 512-546-1625 
Lestronics, Inc., 1640 Industrial Circle, Longmon~ CO 80501 ..... 303·651·2011 
Mag-Con,1626 Terrace Dr., St Paul, MN 55113 ........................ 612-633'6620 

tMagnetic Circuit Elements, 1540 Moffett St, Salinas, CA 93905 . 406-757-6752 
tMagnetic Devices inc., 5575 Kearny Villa Rd, San Diego, CA 92123 .... 619-279-7054 
tMagnetico'lnc., 162 Morris Ave., Hohsville, NY 11742 . 516-654-1166 

Merrimack Magnetics Corp., 121 Hale St, Lowell, MA 01651 ....... 617-456-1487 
§Micron Industries, 1630 N. 32nd Ave., Stone Park, IL 60165... ...... 312-345-0766 

Midcom, Inc., 121 Airport Dr, Watertown, SD 57201 ................. 605-686-4385 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223.. . . .. . .. .. . . .. .. .. .. .. .. .. . . .. .. .. . .. . .. . .. .. .. .. . .. .. .. .. ... 414-356-5300 
MTE Corp., 7901 W. Ciinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

.. .. .. .. . .. .. .. . . .. .. . .. . .. .. .. .. .. .. . .. . . .. 414-356-5300 
Nano Pulse Industries, 440 Nibus St, Brea, CA 92670 . . . . . . . . . . . . . . . .. 714-529-2600 
Nesharniny Transformer, Neshaminy Electronics Corp., Edison-Furlong Road Furlong, 

PA 16925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc., 999 Anita Ave., Antioch, IL 60002 .. ,........ 312·395-5710 

Deco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
t OPT Industries Inc., 300 Red School La. Phillipsburg, NJ 06665 ........ 201·454-2600 
tOsbOrne Transforrner, 19636 Derby St, Detroit, M146203 ............... 3t3-368-4136 
tParI<er McCrory MIg. Co., 2000 Forest Ave., Kansas City, MO 64106 .... 816-221-2000 
t Plastic Capacilors, Inc., 2623 N. Pulaski Rd., Chicago, IL 60639 ......... 312-469-2229 

Power Conversion Products, 42 East St, Box 380, Crystal Lake, IL 60014 
615-459-9100 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers,lsolation-5600 (Cont'd) 
t Power Magne-Tech Corporation, 441 High Stree\ Perth Amboy. NJ 08861 

........................................... , ........................... 201-826-4700 
Precision Components, Inc, 1110 W. National Ave.. Addison, IL 60101 .. 312-543-6400 

t Prelerred Electronics. Inc, Main Line Dr .• P.O. Box 248, Westfield, MA 01086 
....................................................................... 413-568-2301 

t PTC Translormers, P.O. Box 397. Rising Sun Road, Bordentown. NJ 08505 
· .. , ..................... .'. . . . . .. . . . . . .. . . . . .. . . . . . . . . .. . . . .. .. . . . .. ... 609-298-8200 

§ QPl Magnetics. Inc .• P.o.BOX C, Lake Grove, NY 11755 .........•...... 516-589-3331 
Rapid power Technologies. Graysbridge Rd .• P.O.BOX 291. Brookfield, CT 06804 

· . . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. .. . . .. . . . .. . . .. . .. . .. .. . 203-775-0411 ;800-332-1111 
Relay Specia~ies, 17 Raritan Rd, Oakland, NJ 07436 ................... 201-337-1000 

tATE DeHec Corp, 2727 Kurtz Sl, San Diego. CA 92110 .. 619-291-4211;800-854-2658 
Rutheriord Research. Box 249. Rutherford, NJ 07070 ,.................. 201-933-2091 
Sanford-Miller Corp, 8 John St, Lynbrook, NY 11563 .... 516-593-2025;800-645-5900 
Schauer Manufacturing. 4500 Alpine Ave.. Cincinnati. OH 45242 ........ 513-791-3030 
Schott Corp, 1000 ParI<ers Lk Ad, Wayzata, MN 55391 ................ 612-475-1173 
Sencore. 3200 Sencore Dr, Sioux Falls, SO 57107 ....... 605-339-0100;800-843-3338 
Shape Magnetronics, Inc, 901 DuPage Ave.. Lombard, IL 60148 ........ 312-620-8394 

§Shokai Far East lid, 280 North Central Ave.. Hartsdale. NY 10530 ..... 914-681-0700 
tSigma Electronics Inc, 10830 Kinghurst Or, Houston, TX 77099 ........ 713-933-4700 
t Sigmapower. Inc, 20790 Leapwood Ave, Carson. CA 90746 ......•..... 213-32-Sigma 

§t Skyway Magnetics •. 35372 Hwy 79. Warner Springs, CA 92086 .......... 619-782-3342 
§Square 0 Co, Executive Plaza, Palatine. IL 60067 ...................... 312-397-2600 

§t Staco Energy Products Co .• 301 Gaddis Blvd. Dayton. OH 45403 ....... 513-253-1191 
Staco Transpower. 610 W. 6th St, Mt Carme~ IL 62863 ................. 618-262-5555 

§ Stancor Products, HarniHon Standard Controls, 131 Godfrey St. Logansport, IN 46947 
............................ .......................................... 219-722-2244 

Stanford Applied Engrg. Inc.. 3520 De La Cruz Blvd, Santa Clara, CA 95054 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . .. 408-988-0700 

Stangenes Industries. Inc.. 1052 East Meadow Circle, Palo Ano. CA 94303 
. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . .. . .. . .. . . . . . .. . . . . .. 415-493-0814 

tSterling Transformer Corp, 510 Driggs Ave, Brooklyn. NY 11211 ....... 718-782-4200 
§ Sun Research. Inc~ Box 210. Old Bay Rd. New Durham, NH 03855 .... 603-859-7110 

§t Superior Electric. 383 Middle Sl, Bristol. CT 06010...................... 203-582-9561 
Talema Electronic. Inc, 301 N. Highway 63. Rolla, MO 65401 314-364-0882 
Tel&-Tech Corporation, P.O. Box 790. Bozeman. MT 59715 ............. 406-586-0291 
Texas Transformer Corp, P.O. Box 220. Plano. TX 75074 ............... 214-424-1581 
Thinco Div, Hull Corp., Davisville Rd, Hatboro. PA 19040 ............... 215-672-7800 

§t Thordarson Meissner. Components Corp. of Amer .• Electronic Center. Mt Carmel. IL 
62883 ................................................................ 618-262-5121 

Torad Coil Co .• Inc .• 283 Linden Rd, Wayne, NJ 07470 .................. 201-835-6195 
Torema U.SA, Inc, 6699 Portwest Dr, No. 130. Houston. TX 77024 ..... 713-861-6643 

tTorotron Corp .• 519 South Filth Ave, Mt Vernon. NY 10550 ............. 914-664-2050 
Trancor. 108 N. High St, P.O. Box 907. San Saba, TX 76877 ............ 915-372-6127 

tTrans American Transformer. 142 Peconic Ave.. Medford, 'NY 11763 .... 515-654-1880 
tTransmagnetics. 210 Adems Blvd. Farmingdale, NY 11735 ............. 516-293-3100 

Universal VoHronics. 27 Radio Circle Dr, Mt Kisco. NY 10549 .......... 914-241-1300 
Valor Electronics, 6275 Nancy Ridge Dr .• San Diego. CA 92121-2245 ... 619-458-1471 

tVoHarnpere Corp, 146 Horton Ave.. Lynbrook, NY 11583 ................ 516-687-9443 
§tZarnbre Co, Inc, 2134 Old Middlefield Way. Mountain View. CA 94043. 415-966-9176 

Transformers, Isolation, for LANs-5600 
Bel Fuse, 198 Van Vorst St., Jersey City. NJ 07302, 201-432~483 •• A'2194-2195 
BH Electronics. Inc .• 12219 Wood Lk. Dr •• BurnsVille. MN 55337. 612-894-9590 

•. .. .. • . • • • • . • • .. . • • • . • • .. • • . . . • • .. • .. . .. • . .. • . . • • . . • . . • • • •• A'2198-2199 
t C & C Jetronic. Inc .• Research Pk. 318 Wall St.. Princeton. NJ 08540. 

609-921-8540 .................................................... A'2204 
COilcraft. 1102 Silver Lake Rd •• Cary. IL 60013. 312-839-2361 ••••••••••. A'1225 
Foxboro/PCG, The Foxboro Company. 600 N. Bedford St.. E. Bridgewater. MA 

02333. 508-378~5260 ••. _ • • • • • • . •• • • • • • . .. .. • . • ... • • • .. •• • . • • .. • •• A'2235 
JM Transformer Co .• Inc .• 112 Florida St.. Farmingdale. NY 11735. 516-293~475 

................................................................. A'2243 
North Hills Electronics. 1 Alexander PI., Glen Cove. NY 11542, 516-671-5700 

• . • • .. • . • . . • . • . • • • .. • • . .. • • . . • • .. • • • • • • .. • • . • • • .. • .. . • • .. ... A'2300-2301 
PCA Electronics. 16799 Schoenborn St.. Sepulveda. CA 91343. 818-892~761 

• • .. • • • .. . • .. • • ... • • • • • • • • .. • . . .. • . .. • • . • . • .. . . • . • .. .. . . • • •. Ao2305-2306 
Prem MagnetiCS. Inc., 3521 N. Chapel Hili Rd •• McHenry. IL 60050.815-385-2700 

· • .. • . • • • . • .. • .. • • .. • • • • .. .. • • . • • • . • .. • . • • • .. • .. .• A·2355.2360,2362-2364 
Tamura Corporation of America. 1150 Dominguez St.. Cerson. CA 90746-3518. 

213-638-1790 ............................................ A'2395.001983 
Valor ElectroniCS. 6275 Nancy Ridge Dr •• San Diego, CA 92121-2245. 

619-458-1471 .................................................... 002031 
§ Vitec Electronic Corporation, 1525A East Acequia. Visalia, CA 93291, 

209-739-1077 ............................... ................. A'2437,2439 
t Kappa Networks, Inc, 1443 Pinewood St, Rahway. NJ 07065 ....•....... 201-396-9400; 

1-800-223-0603 
Nano Pulse Industries, 440 Nibus Sl, Braa, CA 92670 .................. 714-529-2600 
Pulse Engineering. Inc., 7250 Convoy Ct, P.O. Box 12235. San Diego. CA 92112 

· . . . . . . . . . . .. . . . . . .. . . . . . .. . . . . . .. . .. . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . .. 619-268-2400 
Tel&-Tech Corporation. P.O. Box 790. Bozeman. MT 59715 ............. 406-586-0291 
Western Multiplex Corp, 1320 Bayport Avenue, San Carlos, CA 94070 .• 415-592-8832 
Wirebenders, Inc., 2440 W. Mission Ln., Ste. 9.10. Phoenix, AZ 85021 ... 602-861-1856 

§Zarnbre Co, Inc, 2134 Old Middlefield Way. Mountain View. CA 94043 .. 415-966-9176 

Transformers, Line-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 839 So. Glenwood PI.. 

Burbank, CA 91506, 818-841-3630 ................................. A'2157 
Aratan Products International Inc., 99 Jericho Tpke •• Jericho, NY 11753, 

516-333-8100 .................................................... A'2180 
AT&T. 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:1-800-553-2448 ........................................... A'2188 
t Bicron Electronics. 100 Bartow Street, Canaan, CT 06018, 203-824-5125 

• •• • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • . • • • • • • • • • • •• Ao 2202-2203 
t C & C Jetronic. Inc., Research Pk. 318 Wall St., Princeton, NJ 08540, 

609-921-8540 .................................................... A'2204 

PRODUCT INDEX & DIRECTORY 

t Controlled ~ Co., 1955 stePhenson Hwy., Troy, MI48083, 
313-528-3700;1-800-521-4792 ..................................... De2085 

§ Dale Electronlcs,lnc •• Yankton DiY., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ............................................... A'22G5-22G7 

t Del Elctrns. Corp., 250 Eo Sandford Blvd., Mt. Vernon, NY 10550, 914-699-2000 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A'2210 

Dynapower Corporation, Box 3180, Farmington Hilla, MI 48333, 313-553-4300 
............................................................ De1703,171i6 

t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-11950 ••••• A'2214 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

.................................................... ; ............ A·2216 , 
Foxboro/PCG, The Foxboro Company. 600 N. Bedford St., Eo Bridgewater, MA 

02333,508-378-5260 ••••••••••••••••••••••••••••••••••••••••••••• A.2235 
ISL Products Int'l, Ud., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A'2241 
JM Transformer Co., Inc., 112 Florida St., Farmingdale, NY 11735,518-293-0475 

• ..................................... , • .. .. • .. .. .. • .. .. .... A'2243-2247 
Lance Elctrna.. Inc •• 1330 Belden St., McHenry,IL 60050,815-344-2900 

.. • .. .. • .. .. • • • . .. • • • • • .. .. • • • • .. • • • • .. • • • • .. .. .. • .. .. .. • ... Ao2248-2249 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

•••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••• Ao2250 
§ Magne\ek Triad. 1124 E. Franklin St., Huntington, IN 46750. 219-356-6500 

.............................. , .. • • .. .. .. .. • .. .. • • .. ... Ao2252-2253,2261 
t Magnetico Inc., 182 Morris Ave •• Holtsville, NY 11742, 516-654-1166..... Ao2262 

MCI Transformer Cofporatlon, 411 Manhattan Ave., Babylon, NY 11704, 
516-587~510 .................................................... A'2265 

§t Microtran Co. Inc •• 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582. 
516-561-6050 .................................................... A'2282 

North Hills Electronics, 1 Alexander PI •• Glen Cove, NY 11542, 516-671-5700 
................................................................. A'2301 

Para-Une Transformer Co •• Inc.. 511 South Palm Ave., Alhambra. CA 91803, 
818-281~222 .................................................... A'2318 

PC Transformer Corp •• 64 0 Nancy St., West Babylon. NY 11704, 516-491-3300 
................................................... A02308-2309,2312-2314 

t Plco Electronics. Inc •• 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552. 
914-699-5514;800-431-1064 ....................................... A'2319 

t Polyphase Instrument. 175 Commerce Dr., Ft Washington, PA 19034, 
215-643-6950 .................................................... A'2350 

Prem Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050, 815-385-2700 
................................................................. A02355 

t Shogyo International Corp •• 287 Northern Blvd •• Great Neck, NY 11021, 
516-466-0911 ............................................ A.2366. De1967 

Signal Transformer Co., Inc •• Insilco Corporation. 500 Bayview Ave •• Inwood. NY 
11696.516-239-5777 ............................................. A'2372 

t Technitrol. 1952 E. Allegheny Ave •• Philadelphia, PA 19134, 215-426-9105 
· ................................... , • .. .. • .. .. .. .. • .. • . .. •• Bol022-1025 

§ Todd Systems. Inc.. 50 Ash St., Yonkers, NY 10701. 914-983-3400 •••••• A.2409 
§t Topaz. Inc., 9192 Topaz Way, San Diego. CA 92123-1165.619-279-0831 ...... 

De2156 
Toroid Corp. of Maryland. 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 ............................................... A02412-2416 
tTorwico Elctrns.lnc., 410 Oberlin Ave. South. Lakewood, NJ 08701, 201-364-1800 

................................................................. A'2424 
Vitec ElectroniC Corporation. 1525A East Acequla. VlsaHa. CA 93291, 

209-739-1077 ............................................... A'2435,2439 
t Wayne Transformer Co., Inc •• 666 Pacific St., Brooklyn, NY 11217, 718-783-9007 

................................................................. A·2440 
§t Able Power and Engineering Inc.. 1222 N. De~a Sl, S. San Gabrie~ CA 91770 

.. . . . . . . . . .. . . . . . . . . . . . .. . . . . .. . .. .. . . .. . . . . .. .. . . . . .. . .. . . . . . . . . .. .... 816-571-6260 
Acme Electric Corporation. 20 Water Stree~ Cube, NY 14727 .•......... 716-968-2400 
Acme Transformer. Acme Electric Corporation. Rle. 4. Box 54. Lumberton. NC 28358 

....................................................................... 919-736-1121 
Actown-Electrocoi~ Inc, 2414 Highview. Spring Grove. IL 60081 .. . . . . .. 815-675-6641 
Albar. Inc, 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 

t American Monarch. 2801-37th Ave, N.Eo Minneapolis, MN 55421 ....... 612-788-9161 
§Avel-Lindberg,lnc., 5 Old Town Pari< Rd, Un" 47. New MiHord, CT 06776 

· .. . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . .. . . . .. . . . . .. . . .. . . .. . .. . .. .. . .. .. . 203-355-4711 
t Avionic Instruments, 1414 Randolph Ave.. Avene~ NJ 07001 ............ 201-388-3500 
t Axel Elctrns.. General Signat Corp, 134-20 Jamaica Avl£, Jamaica, NY 11418 

....................................................................... 718-291-3900 
§t ~ydin Radar & EW Division. Div. of Aydin Corporation. 32 Great Oaks Boulevard, San 

Jose. CA 95119-1371 ................................................ 408-629-11 00 
§ Basler Elec, Rle. 143. Highland, IL 62249 ............................... 618-654-2341 

Berkshire Transformer Corp, Route 341. P.O. Box 129. Ken~ CT 06757 
· . . .. .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . . .. . . ... 203-927-3541 

t B. G. Laboratories, Inc., 75 Travis Ave, Binghamton. NY 13904.......... 607-722-2376 
§ Bogen CommunicationS. Inc, 50 Spring St, P.O. Box 575. Ramsey. NJ 07446 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 201-934-8500 
t Bourns Instruments Inc, 6135 Magnolia Av.e.. Riverside, CA 92506 ...... 714-781-5148 
t Chloride Power Electronics, 10931 Peilicano Drive. EI Paso. TX 79935 .. 915-592-9985 
t CoiHronics Inc., 984 S.W. 13th Court, Pornpana Beach, FL 33069 ....... 305-781-8900 
§ Computer Power Inc.. 124 W. Main St, High Bridge. NJ 06829 ............ 201-636-6000; 

. 800-526-5068 
Custom Bobbin Windings, A & K Corporation. P.O. Box 2369. Zanesville, OH 

43702-2369 .......................................................... 614-452-6973 
Dantel.2991 N. Argyle Ave, Fresno. CA 93727 ......................... 209-292-1111 

tDeYoung Manufacturing, Inc .• 12920 N.E.125th Way. Kirkland, WA 98034 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . 206-823-4798 

tDietz Design. Inc.. 100 Electronics P~, Be~on. MO 64012 ............ 816-331-4911 
§ Dorrneyer I~ds., A. F. Dormeyer MIg. Co, Inc, 3418 N. Milwaukee. Chicago. IL 60641 

•..•....................•................•............................. 312-283-4000 
Electrocom Industries, 1105 N. Ironwood Or, S. Bend, IN 46615 .•... :... 219-232-2743 
Electrocube. 1710 So. Del Mar Ave.. San Gabrie~ CA 91776 ......... , .. 816-573-3300 
Electronefics, Inc, Paine Field Bldg 335. Everett WA 98204 ........•.... 206-355-1855 

t Electronic Transformer Corp., P.O. Box 168. Totowa, NJ 07511 ..•.•..... 201-942-2222 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Elgar Corp. 9250 Brown Deer Ad., San Diego, CA 92121 ............... 619-45c)"0085; 

800..854-2213 
Elma Engineertng, 1066 E. Meadow Circle, Palo AHa, CA 94303 . . . . . . . .. 415-494-7303 

t Elnetic Eleclronics, Inc. P.o.. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave., Chicago, IL 60618 .......... 312-476-7300 
ERA/Transpac Power SuppHes, West Hill Road, Winsted, CT 06098 203-379-2731 

tFerrotran Elctms. Co. Inc., 11 W. 25th St, New York, NY 10010...... 212-691-3610 
Genoa Precision Corp., 247 Skidmore Road, Deer Park, NY 11729... 516-242-3006 

§Hammond Manufacturing Co. 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
Hitran Corp., Agel<, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Industrtal Midwec Capacitor Corp. 4902 Tollview Dr., Rolling Meadows, IL 60008 

........................................................ 312-577-0120 
§ James Electronics, 4050 N. Rockwell, Chicago, IL 60618 . . . . . . . . . . . . . . .. 312-463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave. Chicago, IL 60647 ................ . 

Jerome Industrtes Corp. 730 E Division St, Elizabeth, NJ 07201 
Kappa Networks, Inc. 1443 Pinewood St, Rahway, NJ 07065 

312-342-0080 
201-353-5700 
201 -396-9400; 

1-800..223-0603 
Lestronics, Inc. 1840 Induslrtal Circle, Longmon~ CO 80501 303-651-2011 
Mag-Con, 1626 Terrace Dr. ~ Paul, MN 55113 ............ 612-633-8820 

tMagnetic Devices Inc. 5575 Keamy Villa Rd, San Diego, CA 92123 619-279-7054 
§Martin Sound Prods. 28 Alpha Park, Cleveland, CH 44143-2297... 216-442-2286 
§Micron Industrtes, 1630 N. 32nd Ave., Stone Park, IL 60165 . 312-345-0788 
t Milwaukee Transformer Co. MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 .................... . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-356-5300 
Mini-MagneHcs Co. Inc., 1100 FuHon Place, Fremon~ CA 94539 ........ 415-49C)..7500 
MTE Corp. 7901 W. Clinlon Ave., P.o.. Box 23957, Milwaukee, WI 53223 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineertng, Inc., 999 Anita Ave. Antioch, IL 60002 ... . .. 312-395-5710 
t NWL Transformers, Rising Sun Rd., P.o.. Box 358, Bordentown, NJ 08505 

. . . . .. . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-296-7300 
Oeco Corp., 4607 S.E International Way, Milwaukie, CR 97222 .. 503-659-7932 

t Power Magna-Tech CorporatiOn, 441 High Stree~ Perth Amboy, NJ 08861 
. . . . . . . . . . . . . . . . .. ..................... 201-826-4700 

Precision Components, Inc., 1110 W. National Ave. Addison, IL 60101 .. 312-543-6400 
t PTC Translormers, P.e. Box 397, Rising Sun Road, Bordentown, NJ 08505 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . 609-296-8200 
Quam-Nichols Co. 234 E Marquette Rd, Chicago, IL 60637 ........ 312-486-5800 
Relay SpeeiaHies, 17 RarItan Rd, Cakland, NJ 07436 ........ : 201-337-1000 
Shape Magnetronics, Inc., 901 DuPage Ave., Lombard, IL 60148 312-62c)"8394 

§Shokai Far Eas~ Ltd. 280 North Central Ave., Hartsdale, NY 10530 .... 914-681-0700 
§ Shure Bros., 222 Hartrey Ave., Evanston, IL 60202-3696 .... 312-866-2200 
t Sigma Electronics Inc., 10630 Kinghurst Dr. Houston, 1)( 77099 ...... 713-933-4700 

§t Skyway MagnetiCS, 35372 Hwy79, Warner Sprtngs, CA 92086 ..... 619-782-3342 
South American Development Corp., FHe. 9G, R.D. 413, Hyde Park, NY 12538 

. . .. ... . .. . . . . . . . . . . .. . . .. . . . 914-229-8866 
§ Speeo Div. Components SpeeiaHies, Inc., P.o.. Box 624, 1172 FHe. 109, Lindenhurs~ NY 

11757............................ .................... 516-957-8700;800..645-5516 
§ Square 0 Co. Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
§Staco Energy Products Co., 301 Gaddis Blvd., Dayton, OH 45403.. 513-253-1191 

Staco Transpower, 610 W. 6th St, Mt Carme~ IL62863 .. 618-262-5555 
§ ~cor Products, HamiHon Standard Controls, 131 Godfrey St, Logansport, IN 46947 

............................... 219-722-2244 
tSterling Transformer Corp., 510 Driggs Ave. Brooklyn, NY 11211 .. 716-782-4200 

Talema Electronic, Inc" 301 N. Highway 63, Rolla, MO 65401 ........... 314-364-0882 
Teco Corp., Bay Rd, P. C. Box A, Winnisquam, NH 03289......... 603-524-1998 
Texas Transformer Corp. P.O. Box 220, Plano, 1)( 75074 .............. 214-424-1581 

§t Thordarson Meissner, Components Corp. 01 Amer., Electronic Center, Mt Carmel, IL 
62863 ..................... :......................... 616-262-5121 

Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 6403C)..3199 ...... 816-761-6314 
t Trans American Transformer, 142 Peconic Ave., MecHord, NY 11763 516-654-1880 

§t United Transformer Corporation, Sub. 01 OPT Industrtes, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................ 201-454-2600 

Wirebenders, Inc., 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 
§tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ..... , .......... 813-371-4242 

Transformers, Linear Variable-Differential - See 
Transfcrmers, Differential (Vol. A) 

Transformers, Magnetic Amplifier-5600 
t Bicron ElectroniCS, 100 Barlow Street, Canaan, CT 06018, 203-824-5125 

. • • • . • • .. . . • • • • . .. • • • • .. . • . • • .. • • • • . . • • • .. . • • . • . • • . • . • . • . . .• Ao2202-2203 
Coilcralt, 1102 Silver Lake Rd., Cary, IL 60013, 312-639-2361 ....•.•.••• Ao1225 
Gowanda Electronics Corp., 1 Industrtal PI., Gowanda, NY 14070, 716-532-2234 

................................................................. Ao1245 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

................................................................. Ao225O 
t Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A02319 
t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 .................................................... Ao2352 
tTechnltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

..•.•. ............................... ............... A02407, B01022-1025 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

............................................................ Ao2418-242O 
Ulveco, Inc., 323 Vintage Park Drive, Foster City, CA 94404,415-574-1100 

................................................................. Ao2432 
Amecon, Inc. 1.900 S. Chris La, Anaheim, CA 92805 ..... 714-634-2220;8QC)..392-2292 

t Atlas Er\gineer1ng Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
tAxel Elctms., General Signal Corp., 134-20 Jamaica Ave. Jamaica, NY 11418 

.................................... ,.................................. 716-291-3900 
t Aydin Corp. 700 Dresher Rd, Horsham, PA 19044 ...................... 215-657-7510 

§t Aydin Radar & EW Division, Div. 01 Aydin Corporation, 32 Great Caks Boulevard, San 
Jose, CA 95119-1371 .. .. . .. .. . . .. .. .. . .. .. .. . .. .. .. .... 406-629-1100 

Transformers, .Matching-5600 
Basler Elec., FHe. 143, Highland, IL 62249 ............................... 616-664-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

t B. G. Laboratortes, Inc. 75 Travis Ave. Binghamton, NY 13904 ......... . 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Prtnceton, NJ 08540 ... . 

Cross Electronics, 100 CommonweaHh Dr. Warrendale, PA 15086 ..... . 
Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

203-927-3541 
607-722-2376 
609-921-8540 
412-776-1591 

.... , . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. .. . . . . . . . . . . . .. . . .. .. . . . . . . .. ... 312-496-6520 
tElectrocom Industries, 1105 N.lronwood Dr. S. Bend, IN 48615 ......... 219-232-2743 

Electronetics, Inc. Paine Field Bldg 335, Ever~ WA 98204 ............. 206-355-1855 
tElectronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Dr. Goleta, CA 93117 ................. 805-964-0751 
tFreed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp. 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
t General Magnetics, 21 1 Grove~, Bloomfield, NJ 07003 ............... 201-743-2700 

Genisco Technology Corp., FiRers Div. 1~5 Susana Rd, Rancho Dominguez, CA 
90221 ........ ,....................................................... 213-537-4750 

§Harnmond Manufacturtng Co. 1690 Walden Ave. Buffalo, NY 14225 .... 716-894-5710 
t Hisonic, Inc., 249 N. Troost P.o.. Box 1130, Olathe, KS 86061 ... 913-782-0012 

Hitran Corp., Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 ................ . 

. 312-342-0080 
Jerome Industrtes Corp., 730 E Division St, Elizabeth, NJ 07201 .. 201-353-5700 
Lestronics, Inc., 1840 Industrial Circle, Longmon~ CO 80501 ..... 303-651-2011 

t Magnetico Inc., 182 Morris Ave., HoHsville, NY 11742 ............ 516-654-1166 
Magnetic Spees., 10 Albemarle Ave. Trenton, NJ 08638 ......... 609-883-3150 
Nesharniny Transformer, Nesharniny Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Preferred Electronics, Inc. Main Line Dr. P.O. Box 248, Westfield, MA 01086 

. .. .. .. . . . . .. .. .. .. .. .. .. ................................ 413-566-2301 
§ QPL MagnetiCS, Inc., P.O.BOX C, Lake Grove, NY I 1755 ................ 516-589-3331 
t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, 1)( 77099 ........ 713-933-4700 
t Sigma,power, Inc. 20790 Leapwood Ave. Carson, CA 90746 ............ 213-32-Sigma 

Talema Electronic, Inc., 301 N. Highway 63, Rolla, MO 65401 ........... 314-364-0882 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518 

.. .. .. .. .. .. .. .. .. .. .. . .. .. . . .. .. .. . .. .. .. .... 213-636-1790 
Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, IL 

62863............................................................ 616-262-5121 
Tokin America, Inc., 155 Nicholson Ln. 95134, CA 95131 .. 406-432-8020 
Torad Coil Co., Inc., 263 Linden Rd, Wayne, NJ 07470 .................. 201-635-6195 
Torelco, Inc., 14 Paine Ave., P. O. Box 560, Irvington, NJ 07111 ......... 201-374-8641 

tTrans American Transformer, 142 Peconic Ave., MecHord, NY 11763 .... 516-654-1880 
t United Transformer Corporation, Sub. of OPT Industrtes, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
tVanguard Electronics Co., 1480 W. 1781h St, Gardena, CA 90248 ....... 213-323-4100 
tWayne Transformer Co., Inc., 666 Pacific~, Brooklyn, NY 11217 ....... 716-763-9007 

§t Zarnbre Co. Inc., 2134 Old MiddleHeld Way, Mountain View. CA 94043. 415-966-9176 

Transformers, Matching-5600 
Arstan Products International Inc., 99 Jericho Tpke., JeriCho, NY 11753, 

516-333-8100 .................................................... Ao2182 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:1-800-553-2448 .••. ....... ................ ••.••••••• •.. .•. Ao2189 
Caddell-Burns MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

• .•.•..•.. .•.•. .•.•.•• ................ .•. .......... ......... Ao1208-1209 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540, 

609-921-8540 .................................................... Ao2204 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... Ao2205 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 

· ............................................ ;.............. A01558,2215 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

................................................................. Ao2216 
t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Clathe, KS 66061, 913-782-0012 

................................................................. Ao2239 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... Ao2241 
JM Transformer Co., Inc., 112 Florida St, Farmingdale, NY 11735, 516-293-0475 

................................................................. Ao2243 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 

· ................................................................ A02250 
§ Magnetek Triad, 1124 E. Franklin ~, Huntington, IN 46750, 219-356-6500 

• .................................... ; • • • . • • • • • • • .. • • . • . • . •. Ao2252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 •••••••...•.. ,...................................... Ao2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ............................................... Ao 2291,2296 
§ Multi Products International, 218 Little Falls Rd., P.o.. Box 238, Cedar Grove, NJ 

07009,201-239-8183 ............................................. A02299 
t North Hills ElectroniCS, 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

· . . • • . • • . • . . • • . . . . • . . • . . . • • • • • • .. . • . • . • • . . .. • • .. . . • . • • • • . . •. Ao2300-2301 
Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... Ao2318 
PC Transformer Corp., 64 0 Nancy St, West Babylon, NY 11704, 516-491-3300 

• . . • • • • . • • .. • • • • . • • . . . . .. . . • • • . • • . • • • • . • • • . . . . • . . . . • . • . • • • .• A02308-2309 
Perkin-Elmer Corp., Elctrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132, 

203-762-4786 ........................... ,........................ Ao2317 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A'2319 
Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

• ....................................... ; • • • • • • . . . . • . .• Ao2355,2358,2365 
t Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 ............................................ Ao2366, 001967 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 

213-638-1790 •••.•.•.•.••.•.•..•••.•••••••• Ao1291,1695,2395,2398,001983 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Matching-5600 (Cont'd) 
t TechnHrol, 1952. E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

• ............. , ........... , .. .. • .. ..... •• .. ..... A •. 1628,2407, B.1022-1025 
tTorwlco ElClma.Inc., 410 OberOn Ave. South, Lakewood, NJ 08701, 201-364-1800 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2424 
TTE, Incorporated, 11652 W. Olympic BlYd., Loa Ange1e8, CA 90084, 
213-4~-8224 .......... ;......................................... A.2433 

Vilec EIecIi'onic Corporation, 1525A East Acequla, Vlaafia, CA 93291, 
209-739-1077 .................................................... A.2439 

tit Able Power and Engineering Inc., 1222 N. Della St, S. San Gabriel, CA 91770 
....................................................................... 818-571-6260 

Actown-ElecIrocoi~ inc. 2414 Highview, Spring Grove, Il60081 ........ 815-675-6641 
t AlE Magnetics, Diy. of Vemitron, 701 Mul1reesboro Ad., Nashville, TN 37210 

· .....••.......••..•. ; ...........• : ... .. . .. . .. .• .. . . . •. .. .. .. .. .. . • .. .. 615-244-9024 
American Magnetics, P.O. Box 49, Carterville, IL 62918 . • . . . . . . . . . . . . . • .• 618-985-4838 

§ Amphenol RF Operations, Amphenol Corporation, One Kennedy Avenue, DanbUry, CT 
.06810 . ... . . . . .. .. .. . .. . .. . . . .. .. .... . . . .. . .. .. .. . . . .. .. . . .. • . .. . . .. .. 203-743-9272 

Amplifier Research, 160 School House Ad., Souderton, PA 18964-9990 
.... ,:................................................................. 215-723-8181 

Applied Research, Inc. 111 New South Rd, Hicksville, NY 11802 ....... 516-938-9700 
t Automatic Coil Corp. Sub. Deslgnatronics, Inc., 3545 N.W. 71st St, Dept E, Miam\ Fl 

33147 ................................................................ 305-696-6660 
§AVA Electronics Corporation, P.O. Box 164,4000 Bridge St, Drexel HiI~ PA 19026 

· . . . . . .. .. . .. . .. . .. . . . .. .. .. . .. .. . . . .. . . . .. .. .. .. . .. .. . .. . .. . . . . . . . .... 215-284-2500 
t Axel Elctms., General Signal Corp. 134-20 Jameice Ave. Jamaica, NY 11418 

· .. .. . . .. . .. . .. . . . . .. . .. . . .. . .. . . .. . .. . .. .. . . .. . .. .. .. . .. . .. . . . . .. . .... 718-291-3900 
§t Aydin Radar & EW Division, Diy. of Aydin Corporation, 32 Greet Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
Ber1<shire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 

....................................................................... 203-927-3541 
t BG Electronics, 30 South St, Mt Vernon, NY 10550 .................... 914-664-5591 
t B. G.laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904.......... 607-722-2376 
§ Bogen Communications, Inc., 50 Spring St, P.O. Box 575, Ramsey, NJ 07446 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .. 201-934-8500 
t Boums Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5146 
t Caddell Coil Corp. 35M Main St, PouHney, VT 05764 .................... 802-287-4055 
tChlaride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
t Coast Coil Co. Coast Magnelics, 5333 W. Washington 'Blvd, los Angeles, CA 90016 

....................................................................... 213-936-6188 
tCoif.O Corp. 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 
tCoiHronics Inc. 984 S.w. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 

Computer Systern Products, 14305 21st Ave. No, Minneapolis"MN 55447 
· . . . .. .. .. . .. . . . . . . . .. . .. . . . . . ... . .. . . . .•• . .. . .. .• . . . ... 612-476-6866;800-422-2537 

t Cramer Coil & Transformer Co. Inc. 401 Progress Dr. Saukville, WI 53080 
.. .. . . . . .. . . . . . . . . . . . . .. . . . . . . .. . . .. . . . . .. . . . . .. .. . .. .. .. .. .. . . . . . . . ... 414-264-9425 

Dante~ 2991 N. Argyle Ave. Fresno, CA 93727 ......................... 209-292-1111 
t DeYoung Manufacturing Inc. 12920 N.E 125th Way, Kirkland, WA 98034 

· ............ ' ............................... : . . . . . . . . . . . . . . . . . . . . . . . . .. 206-623-4798 
t Dietz Design, Inc. 100 Electronics Pkwy. Befton: MO 64012 ............ 816-331-4911 

Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 ............. 203-599-2075 
Dowty RFllnds. Inc./Communications Dlv. The Dowty Grp.PlC, Powervillo Rd, 

Boonton, NJ 07005-0239 ............................................. 201-334-3100 
t Eicom Systems, Inc., 932 Clint Moore Ad, Boca Raton, Fl 33487 •...... 305-994-1774 
§Electrical Windings, Inc. 2015 N. Kolmar Ave., Chicago, 1160639 ....... 312-235-3360 

Electro Assemblies Corp., 425 Huehl Ad., Bldg. 17, Norihbrool<, Il 60062 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 312-498-6520 

Electrocom Industries, 1105 N.lronwood Dr. S. Bend, IN 46615 ......... 219-232-2743 
Electronelics, Inc. Paine Field Bldg 335, Everett, WA 98204 ............. 206-355-1855 

t Electronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ........• 201-942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, los Angeles, CA90009-8232.. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave. Chicago, Il60618 ................... 312-478-7300 

§ ENI, Inc. Emerson Electric Co. 100 Highpower Road, Rochester, NY 14623 
............................................•..........•.....•......... 716-427-8300 

Foxboro/PCG, The Foxboro Company, 600 N. Bedford St, E Bridgewater, MA 02333 
. . . . .. . . .. . . . . . ... ........................................ 508-378-5260 

t Freed Transformer, 1718 WeirHeid St, Ridgewood, NY 11385 .. .. .. .. ... 212-386-1300 
t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 

......................... , ............................................. 718-424-7500 
§GC-Thorsen, 1801 Morgan Sl, P.O. Box 1209, Rockford, Il61105-1209 

.. .. . . . . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . .. .. . . . .. . . . . .. . . .. .. . . . .. .. 815-969-9661 
Genco Precision Corp., 247 Skidmore Road, beer Park, NY 11729 ...... 516-242-3006 
Hamifton Standard Controls, 9100 Airport Dr. P.O. Box 11646, Fort Wayne, IN 46859 

............ , .......•..•.....•.................... ,.................... 219-747-6142 
§Harnmond Manufacturing Co. 1600 Walden Ave. Buffalo, NY 14225 .... 716-894-5710 

Hijran Corp. Agex, 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
Industrial Midwec Capacilor Corp., 4902 TolMew Dr. Rolling Meadows, IL 60008 

........................................................................ 312-577-0120 
§James Electronics, 4050 N. Rockwell, Chicago, Il60618 •............... 312-463-6500 

§t JB EIectrOnicTransforrners, 2300 W. Armitage Ave., Chlcago,.ll60647 ................ . 
312-342-0080 

Jerome Industries Corp., 730 E Division St, Elizabeth, NJ 07201 ........ 201-353-5700 
Kappa Networks, Inc. 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 

l-Boo-223-0603 
KGS Electronics, Inc., 2029 N.lincoln Ave., Pasadena, CA 91103 ....... 818-796-0786 
l-Com Inc., 1755 OsgoOd Sl, N. Andover, MA 01845 ................... 617-682-6936 
lenco Elctms., Inc., 1330 Belden St, McHenry. Il 60050 ....•........... 815-344-2900 

§levtton Telcom, leviloil Manufacturing 2222 222nd St, s.E, Bothell. WA 98021-4416 
.. .. . . . . .. . . . . . . . . . . . . . . . .. . . . .. . . . .. .. . . . . . . .. . . .. . .. . . .. . . . . . . .. . . ... 206-465-4288 

t Lorch Electronics, Sub. of Vernilron Corp., 105 Cadar La. Englewood, NJ 07631 
· ...................... , ........ , . . . . . • . . . . • . . . . • . . . . . . . . . . • . . . . . • . . . .. 201-569-8282 

Mag-Con, 1626 Terrace Dr. St Pau~ MN 55113 ........................ 612-633-8820 
t Magnetic Circuij Elements, 1540 Moffett St, Saiinas, CA 93905 ..•...... 408-757-8752, 
t Magnelic Component Engineering Inc., 11379 Playa Street, Culver CRy, CA 90230 

....................................................................... 213-398-4761 
tMagnetico Inc. 182 Morris Ave., Holtsv1lle, NY 11742 ................... 516-654-1166 
§ MG Electronics, 32 Ranick Rd, Hauppauge, NY 11788 ..•........•..... 516-582-3400 

PRODUCT INDEX &- DIRECTORY 
Micro-Coax Components, inc., a UTI Company, Box E, Collageville, PA 19426 

· ••....... , •..••....•............•... , . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . .. 215-469-3700 
Midcorn, Inc., 121 Airport Dr. Watertown, SO 57201 ..•. ,................ 605-886-4385 

t Milwaukee Transformer Co. MTE Corporation, 7901 W. CHnton Avenue, Milwaukee, WI 
53223 . . . . . . . . .. .. .. . . .. . .. . . . . .. . . .. . . . . .. .. .. . .. . . .. .. . . . . .. .. .. .... 414-358-5300 

Mini-Magnetics Co. Inc., 1100 Fufton Place, Fremont, CA 94539 ..•.•... 415"490-7500 
t Northlake Engineering Inc., ·999 Anita Ave., Antioch, Il 80002 .....•..... 312-395-5710 

§t Qaktron Industries, Inc., 704 30th St, Monroe, WI 53566 ................ 608-328-556Q 
Oeco Corp. 4607 S.E International Way, Milwaukie, OR 97222 ......... 503-659-7932 
Oleklron Corp., Signal Technology Corp., 61 Sutton Road, Webster, MA 01570 

....................................................................... 617-943-7440 
Onan Power/Electronics, 4801 W. 81st St, Minneapolis, MN 55437 ..... 612-921-5600 

t OPT Industries Inc, 300 Red School La. Phillipsburg, NJ 08865 ........ 201-454-2600 
tOsbome Transformer, 19636 Derby St, Detroit, MI46203 ............... 313-368-4136 
§Palomar Engineers, Box 455, Escondido, CA 92025 ..................... 619-747-3343 
§Philmore Manufacturing 40 Inip Dr. Inwood, NY 11696 ............ : .... 516-239-6161 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879 .•........•........ 617-649-7501 
tPolyphase Instrume~ 175 Commerce Dr. Ft Washington, PA 19034 ... 215-643-6950 
tPower Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861 

•. . . . . . .. ... . . . .. . .. . . . . . . . .. ... . . . . . . .. . .. .. . .. ..... . . . . .. .. . .. . .. . ... 2OHI26-47oo 
tPrecision Components, Inc. 1110 W. National Ave. Addison, IL 60101 •. 312-543-6400 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· ............................... , .................. ," .. . .. . .. . . . . .. . . .. 609-298-8200 
OPl Magnetics, Inc. P.O.BOX C,lake Grove, NY 11755 .....•.......... 518-569-3331 

tRMS Electronics Inc., 50 Antin Pl, Bronx, NY 10462 ..... 212-892-67oo;Boo-223-6312 
t Sabre Communications Corp .• 3400 Hwy 75 N. P.O. Box 536, Sioux CRy, IA 51102 

• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 712-258-6690 
Schott Corp., 1000 Parkers lk. Rd, Wayzata, MN 55391 ..•..•.......... 612-475-1173 

§Shokai Far Eas~ ltd, 280 Norih Central Ave., Hansdele, NY 10530 ..... 914-681-0700 
§Shure Bros., 222 Hanrey Ave., Evanston, IL 60202-3696 ................ 312-866-2200 
t Sigma Electronics Inc., 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
§S~co Antennas, Simplicity Tool Co., 10330 N.E. Marx St, Portland, OR 97220 

· . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. .. .. . .. . .. . . .. . .. .. . . . .. .. ... 503-253-2000' 
§t Skyway MagnetiCs, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 

South American Development Corp. Rle. 9G, RD. 413, Hyde Park, NY 12538 
....................................................................... 914-229-8866 

§Speco Div. Components Specisllies, Inc. P.O. Box 624, 1172 Rle. 109, lindenhurst. NY 
11757 ................................................. 516-957-87oo;Boo-845-5516 

Stace Transpower, 610 W. 6th Sl, Mt Carmel, Il62863 .................. 618-262-5555 
§Stancor Products, HamiHon Standard Controls, 131 Godfrey St, Logansport, IN 46947 

................................................................•...... 219-722-2244 
Stanford Applied Engrg. Inc., 3520 De la Cruz Blvd, Santa Clara, CA 95054 

..................................................................... " 408-988-0700 
tSterling Transformer Corp. 510 Driggs Ave. Brooklyn, NY 11211 •.....• 718-782-4200 

Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ...........•..• 214-424-1581 
§tThordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, Il 

62863 ..................................•................•............ 618-262-5121 
§ Toko America, Inc., 1250 Feehanville Dr., Mt Prospect, IL 60056 ........ 312-297-0070 

Torema U.SA, Inc. 6699 Portwast Dr. No. 130, Houston, TX 77024 ..... 713-861-6643 
tTorotel Prodalnc. 13402 S. 71 Hwy. Grandview, MO 6403G-3199 ...... 816-761-6314 
tTorotron Corp., 519 South Fifth Ave. Mt Vernon, NY 10550 ............. 914-664-2050 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-854-1 BBO 

§t Unijed Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ................................ .,............. 201-454-2600 

t Vanguard Electronics Co. 1460 W. 17B1h St, Gardena, CA 90246 . . . . • .. 213-323-4100 
tWayne Transformer Co. Inc., 666 Pacific St, Brooklyn, NY 11217 ....... 718-783-9007 

Westem Muftiplex Corp. 1320 Bayport Avenue, San Carlos, CA 94070 .. 415-592-8832 
Wide Band Engineering Co. Inc. Box 21652 Phoenix, AZ 85036 . . . . . . .. 602-254-1570 
Wirebenders, Inc., 2440 W. Mission In, Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 

§tWorkrnan Elctrn. Prods., Box 3828, Sarasota, FL 33578 ..•.....•........ 813-371-4242 
§Zambre Co., Inc., 2134 Old Middlelield Way, Mountain View, CA 94043 .. 415-868-9176 

Transformers, Microminiature-5600 
Aratan'products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-6100 ............... , ........... :........................ Ao2182 
§ Bell Inds., J. W. Miller Dlv., 19070 Reyes Ave., P.O. Box 5825, Rancho 

Dominguez, CA 90224-5825, 213-537-5200 ••.••••••.••••••••••••••• A.1205 
t C & C Jetronlc, Inc., Research Pk. 318 Wall St., Princeton, NJ 08540, 

609-921-8540 .................................................... Ao2204 
§ Dale ElectroniCS, Inc., Yankton DIY., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605·665-9301 .................................................... Ao220S 
Dynagel Power & Magnetlca, Division 01 081<_, Inc., P.O. Box 95, 551 Third 

Avenue, Canistota, SO 57012, 605-296-3462/3487 .• • • • • • • • • • • . • • • • •• A.2212 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

• .................................. , .. • .. .. .. • .. .. .. .. .. .. •• A·2216,2228 
§t Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 

................................................................. _ A·1245 
lenco Elctrns., Inc., 1330 Belden St., McHenry, Il60050, 81S-344-2900 •••• _. 

Ao2248 
Magnetek Co",., 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 

• ••••••••••••••••••••••.•.••••.••••••• , • • • • • • • • • • • • • • • • • • • .• A·2250-2251 
Magnetek Triad, 1124 E. Franklin St., Huntington, IN 46750, 219-356-6500 

• • . .. .. .. • • . • • • • • • . • .. • .. .. .. .. .. • .. ... .. .. .. • . • .. ... •• A·2252-2253,2261 
Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-58NI510 ......................... ;.......................... A.2265 
§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ..................................... Ao2290-2291,2295-2296 
t Mini-Circuits Lab., 2625 E. 14th st., P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .......................................... ,......... A·1775 
§ Multi Products International, 218 lIttfe Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009, 201-239-8183 ............................................. A·2298 
North Hills Electronics, 1 Alexander PI., Glen Cove, NY 11542, .516-671-1i700 

.............................................................. , .. A·2300 
t PCA ElectroniCS, 16799 Schoenborn St., Sepulveda. CA 91343, 818-892.0761 

................................................................. Ae2307 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



t Pi~o Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 ••.••••..••.••••••.••.•.• " A.2319-2346, 001863 

t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 
215-643-6950 •••••••••••••••.••.•..••..••••..••.••••••••••..•••.• A·2350 

Pram MagnetiCS, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
. • •••. _ . • • • • . • • • • • • • • • • . • . • • . • . • . . . • . . • . • . • . • . • . . • • • . • .. A·2355,2364-2365 

t Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777. ........................................ A.2372,2388 

t Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 
213-638-1790 .•..•.•...••••.••.••..•.•.•.•.•••..•.•••..••.•.•••.• A.2398 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.•...•....•.•....•••...••.•.•...•..•.•...•...••.•.•. A·2407, B.1022-1025 

t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199,816-761-6314 
. • . • . • • • • . • . • . . . . • • • . . . . • . • . • • . • • • • • . • . . • . • • • • . . • • . . . • . • • . •. A·2418-242O 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 •.•. •.... .•.•.•..••.•.••.•.••.••..•.•• ••••.••.•... .•. A.2426 

TIE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064, 
213-478-8224 .................................................... A.2433 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School lane, 
Phillipsburg, NJ 08865, 201-454-2600 .............................. A·2428 

Vitec Electronic Corporation, 1525A East Acequla, Visalia, CA 93291, 
209-739-1077 .................................................... A.2439 

§t Able Power and Engineering Inc. 1222 N. DeHa St, S. San Gabriel, CA 91770 
.......... ,.. .. ............................... 818-571-6260 

Advanced Cemponents Inds.. Inc. Spitznagel GmbH, 120 Center Street EI Segundo, CA 
90245 ... ......................... 213-322-4249 

t AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Rd, Nashville, TN 37210 
. .. .. . .. . .. .. . . .. . .. . .. . .. . .. . .. . .. .. . . .. .. . .. .. . .... 615-244-9024 

t Automatic Ceil Cerp. Sub. Designatronics, Inc., 3545 NW. 71 st St, Dept E, Miami, FL 
33147 . . .. .. .. .. . .. . . . . . .. . ... . ............................ "........ 305-696-6660 

Berkshire Transformer Cerp. Route 341, P.O. Box 129, Kent CT 06757 
. . . . . . .. .. .. .. .. .. . .. .. . 203-927-3541 

tB. G. Laboratories, Inc., 75 Travis Ave. Binghamton, NY 13904 .......... 607-722-2376 
tBourns Instruments Inc., 6135 Magnolia Ave. Riverside, CA 92506..... 714-781-5148 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

Delevan Div., American Precision Inds. Inc., 270 Quaker Rd. E. Aurora, NY 14052 
. .. . .. .. .. . .. . ... .................... 716-652-3600 

tDeYoung Manufacturing Inc .• 12920 N,E,125th Way, Kirldand, WA 98034 
206-823-4798 

t Electronic Transformer Cerp., P.O. Box 188, Totowa, NJ 07511 ........ 201-942-2222 
t Elnetic Electronics, Inc., p.o. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave., Chicago, IL 60618 ......... 312-478-7300 

tGeneral MagnetiCs, 211 GroveSt, Bloomfield, NJ 07003 .............. 201-743-2700 
t ILC Data Device Cerp., 105 Wilbur PI. Bohemia, NY 11716 ............. 516-567-5600 
§ James Electronics, 4050 N. Rockwell, Chicago, IL 60618 . . . . . . . . . . . . . . .. 312-463-6500 

§t JB Electronic Transformers, 2300 W. Arrnitage Ave., Chicago, IL 60647 ................ . 
312-342-0080 

t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 
1-800-223-0603 

t MagnetiC Cemponent Engineering, Inc., 11379 Playa Street Culver City, CA 90230 
.............. 213-398-4761 

tMagnetico Inc., 1.82 Morris Ave. HoHsville, NY 11742 ........... 516-654-1166 
Deco Cerp. 4607 S.E. International Way, Milwaukie, OR 97222 ...... .. 503-659-7932 
Olektron Cerp., Signal Technology Cerp., 61 Sutton Road, Webster, MA 01570 

................. 617-943-7440 
t Piconics, 26 Cummings Road, Tyngsboro, MA 01879 ... 617-649-7501 
t Power Magna-Tech Cerporation, 441 High Street Perth Amboy, NJ 08861 

.. .. .. .. .. .. .. .. . ... 201-826-4700 
QPL Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 

tRhombus Industries, 15BOI Chemical Ln. Huntington Bch. CA 92649-1595 
.. .. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. .. 714-898-0990 

Schott Cerp., 1000 Parkers Lk. Rd., Wayzata, MN 55391 . 612-475-1173 
SFE Technologies, 1501 1st St, San Fernando, CA 91340 818-365-9411 

§ Shokai Far Eas~ Ltd., 2BO North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc., 10830 Kinghurst Dr., Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc. 20790 Leapwood Ave., Carson, CA 90746 213-32-Sigma 

South American Development Cerp., Ate. 9G, RD. 413, Hyde Park, NY 12538 
. . .. .. . .. . .. .. . . .. . .. .. . .. .. .. 914-229-8866 

Sterling Transformer Cerp., 510 Driggs Ave., Brooklyn, NY 11211 .•..... 718-782-4200 
Texas Transformer Cerp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Cemponents Cerp. of Amer., Electronic Center, Mt Carmel, IL 
62863.. . ................................... 618-262-5121 

§ Taka America, Inc., .1250 Feehanville Dr., Mt Prospect, IL 60056 312-297-0070 
tTorwico Elctms.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tVanguard Electronics Ce., 1480 W. 178th St, Gardena, CA 90248 ....... 213-323-4100 

Transformers, Microphone-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 ................................ , •.•.•• , •.•• ,....... A.2183 
§ Electromeeh, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 .,.,. A.2214 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

.•.•..•.•.•..•.•.•.• , •..••• , ............... , ............... , A·2252-2253 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 "., ..•.•..• , ..... , .• , ........ , •.•.••.•••• , •.• , ..... A·2265 
Multi Products International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009,201-239-8183 " •.•••••.. " ••..•••.•.• , ................... , A.2299 
Para-Line Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 •. , .... " •.• , ............................. ,......... A.2318 
t Pica ElectroniCS, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 .................................. A.2319,2347 
t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 

215-643-6950 ••..• , ••.• ,......................................... A.235O 
Pram Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

..•.•.•..• ,., ... , ...... , ......................................... A·2355 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.•. , ...................... ,., ... ,................ ••. A·2407, B.1022-1025 

Vitec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 
. 209-739-1077 ........................... , ............. ,., •• ,..... A·2439 

§t Able Power and Engineering Inc. 1222 N. Delta St. S. San Gabriel, CA 91770 
· . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . . . . . . . . . .. . . . . . . . . . . .. 818-571-6260 

Actown-Electrocoil,lnc.. 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
American MagnetiCs, P.O. Box 49, Carterville, IL 62918 . . . . .. . . . . .. . . . . .. 618-985-4838 

t Automatic Ceil Cerp., SUb. Designatronics, Inc., 3545 N.W. 71st St, Dept E, Miami, FL 
33147 . .. . .. . .. . .. . .. .. .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. . .. .. .. ... 305-696-6660 

t B. G. Laboratories, Inc. 75 Travis Ave. Binghamton, NY 13904.......... 607-722-2376 
tBourns Instruments Inc. 6135 Magnolia Ave. Riverside, CA 92506 ...... 714-781-5148 

Cerd Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 
§ Dai-lchi Shoji of Amer. Inc. 150 Fifth Ave., Suile 845, New Yorl<, NY 10011 

.................................................................... : .. 212-691-9050 
t DeYoung Manufacturing Inc. 12920 N.E. 125th Way, Kirl<land, WA 96034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 
§ Electrical Windings, Inc. 2015 N. Kalmar Ave. Chicago. IL 60639 ....... 312-235-3360 

Electro Assemblies Cerp. 425 Huehl Rd, Bldg. 17, Northbrook, IL 60062 
· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . .. . . . .. . . . . . . . . . . . . .. . . . .. . . . . . . . . . .. 312-496-6520 

Electronetics, Inc., Paine Field Bldg 335, Everett WA 98204 .' 206-355-1855 
t Electronic Transformer Cerp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
tFreed Transformer, 1718 Weirfield St. Ridgewood, NY 11385 ........... 212-386-t300 

Genco Precision Cerp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
§ Hammond Manufacturing Co. 1690 Walden Ave. Buffalo, NY 14225 .... 716-894-5710 
§James Electronics, 4050 N. Rockwel~ Chicago, IL 60618 ................ 312-463-6500 

Lenco Elctrns., Inc., 1330 Belden St, McHenry, IL 60050 ................ 815-344-2900 
tMagnetico Inc., 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 

§t Microtran Ce. Inc. 145 E. Mineola Ave. P. O. Box 236, Valley Strearn, NY 11582 
..................................................................... 516-561-6050 

Oeco Corp. 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
§Paso Sound Products, 14 First St Pelharn, NY 10803 ................... 914-738-4800 
t Power Magna-Tech Cerporation, 441 High Streel Perth Amboy, NJ 08861 

....................................................................... 201-826-4700 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

...................... . ........................................ 609-298-8200' 
§Shokai Far East Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Shure Bros. 222 Hartrey Ave., Evanston, IL 60202-3696 ................ 312-866-2200 

§tSkyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
§ Stancor Products, Hamilton Standard Centrals, 131 GocHrey St. Logansport, IN 46947 

· .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. ... .. . .. .. .. .. .. . .. .. . .. .. .. .. . ... 219-722-2244 
tSterling Transformer Cerp. 510 Driggs Ave, Brooklyn, NY 1121 t ....... 718-782-4200 

Tamura Cerporation of America, 1150 Dominguez St, Carson, CA 90746-3518 
....................................................................... 213-638-1790 

§ Thordarson Meissner, Cemponents Corp. of Amer. Electronic Center, Mt Carmel, IL 
62863 ................................................................ 619-262-5121 

tTorotel Prods. Inc. 13402 S. 7t Hwy. Grandview, MO 6403G-3199 ...... 816-76t-6314 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .. ;. 516-654-1860 

United Transformer Cerporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................................... 201-454-2600 

Transformers, Mixing-5600 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 •.• , ........................ ,....................... A·2205 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750,219-356-6500 

.• , ........ ,', ..•• , .••• , .... , ............................... A·2252-2253 
MCI Transformer Corporetion, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 ............... , ..... ,.............................. A.2265 
§t Mierotran Co. Inc" 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 .• , ............. ,.,., ................. ,............. A.2282 
t Mini-Circuits lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 

718-934-4500 .................. , .................... ,............ A·1775 
North Hills ElectroniCS, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

, •..• , ................................................... , ... , ... A·23OO 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 ......... ,.......................................... A·2318 
t Pica Electronics, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1084 .................................. A.2319,2347 
t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 

215-643-6950 ......... "......................................... A.2350 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

., •••••••• , ......... ,............................... A.2407, B.1022-1025 
tTorwleo Elctms.lnc., 410 Oberlin Ave. South, lakewood, NJ 08701,201-364-1800 

.................................... , .... , ••• " ••• , .............. A·2424 
TIE, Incorporated, 11652 W, Olympic Blvd., Los Angeles, CA 90064, 

213-478-8224 ..................... , ...... , ...................... , A·2433 
§t United Transformer Corporation, SUb. of OPT Industries, 300 Red School lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............. ,............... A·2428 
Vitec Electronic Corporation, 1525A East Acequla, Visalia, CA 93291, 

209-739-10n .•• , ..................................... ; ......... , A·2439 
American MagnetiCS, P.O. Box 49, Certerville, IL 62918.................. 6t8-985-4838 

§Atlantic Magnetics, Inc. 1441 S.W. 30th Ave., Pompano Beach, FL 33069 
305-979-7920 

Berkshire Transformer Cerp. Route 341, P.O. Box 129, Kent CT 06757 
..........•..................................•.......................... 203-927-3541 

t B. G. Laboralories, Inc. 75 Travis Ave, Binghamton, NY 13904 .......... 607-722-2376 
Coast Ceil Ce. Ceast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 

...............•........................•. ,............................ 2t3-936-6188 
t Coi~ Cerp., 340 Bronxville Rd. Bronxville, NY 1070B ................... 914-337-4775 
tDeYoung Manufacturing, Inc., 12920 N.E 125th Way, Kirl<land, WA 98034 

· ..... , .........................• : . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 
t Dietz Design, Inc. 100 Electronics Pkwy, Befton, MO 64012 .......... :. 816-331-4911 

Electro Assemblies Cerp., 425 Huehl Ad, Bldg. 17, Northbrook, IL 60062 

tElectronic Transformer Cerp., P.o. Box 188, Totowa, NJ 07511 ........ . 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 
tFreed Transformer, 1718 Weirfield St. Ridgewood, NY 11385 ......... .. 

312-498-6520 
201-942-2222 
213-515-t546 
212-386-1300 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, 'Mixing-5600 (Cont'd) 

t Frequency SelectiVe Networks, 69-20 Garfield Ave., Woodside, NY 11377 
.....•...•........................•..••....•......•..•.....•.........•. 718-424-7500 

Genco Precision Corp, 247 St<idrnore Road. Deer Park, NY 11729 ....•. 516-242-3006 
§Hammond Manufacturing Co., 1690 Walden Ave, Buffalo, NY 14225 .... 716-894-5710 
§ James Electronics, 4050 N. Rockwel~ Chicago, IL 60618 ..•... , ... '. . • . .• 312-463-6500 
t Magnetic Circuit Elements, 1540 Moffett St. Salinas, CA 93905 ......... 408-757-8752 

Oeco Corp.. 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
tSigrna Electronics Inc, 10830 Kinghurst Or, Houston. TX 77099 .•.••... 713-933-4700 
t Sterilng Translormer Corp.. 510 Driggs Ave., Brooklyn. NY 11211 ....... 718-782-4200 

Tamura Corporation of America, 1150 Dominguez SI., Carson. CA 90746-3518 
....................................................................... 213-638-1790 

§ Thordarson Meissner, Components Corp. ofArner, Electronic Center, Mt carme~ IL 
82863 ................................................................ 618-282-5121 

§ Toko America. Inc., 1250 Feehanville Dr,Mt Prospect. IL 60056 .•...... 312-297-0070 
tTorotel Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 64030-3199 ...... 816-761-6314 
tTorotron Corp, 519 South Fifth Ave., Mt Vernon. NY 105SO ............. 914-664-2050 
tTrans American Transformer, 142 Peconic Ave, Medford, NY 11763 .... 516-654-1880 
t Vanguard Electronics Co., 1480 W. 1781h SI., Gardena, CA 90248 .. . .. .. 213-323-4100 

Transformers, Modulation-5600 
Hitran Corp., Agex, 362 Highway 31, Flamington, NJ 08822-11301, 201-782-5525 

................................................................. A'224O 
§ Magnatek Triad, 1124 E. Franklin St.,Huntington, IN 467SO, 219-356-6500 

• • • .. .. .. • .. • .. • .. • .. • .. • • • .. .. • • • • • .. .. • .. • .. .. • .. • .. . .. ... A'2252-2253 
Mel Transformer Corporellon, 411 Manhattan Ave., Babylon, NY 11704, 
516-587~510 .................................................... A'2265 

Para-Une Transfonner Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
BI8-281~222 .. ,................................................. A'231B 

t Pico Electronica, Inc., 453 North MacQuesten Pkwy., ML Vernon, NY 10552, 
914-699-5514;800-431-1064 ........................................ A'2319 

t Polyphase Instrumant, 175 Commerce Dr., R. Waahlngton, PA 19034, 
215-643-&9SO .................................................... A'23SO 

Prem Magnatlca, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 6OOSO, 815-385-2700 
................................................................. A·2355 

t Taehnil/'ol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
.................................................... A.2407, B.l022-1025 

tTorwico Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-364-1800 
................................................................. A·2424 

§t United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 .............................. A'2428 

Vitae Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 
209-739-10n .................................................... A'2439 

American MagnetiCs, P.O. Box 49, Carterville. IL 62918 . . . . . . . . . . .. . .. . .. 618-985-4638 
§ Atlantic Magnelics, Inc, 1441 S.W. 30th Ave.. Pompano Beach. FL 33069 

· . . . •. . . . • . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 
t Axel Elctms., General Signal Corp.. 134-20 Jamaica Ave., Jamaica, NY 11418 

....................................................................... 716-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporalion, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 406-829-1100 
ta G. laboratories, Inc.. 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 
t Del EIctms. Corp., 250 E. Sandford Blvd.. Mt Vernon, NY 10550 . . . . . . . .. 914-699-2000 
tDeYoung Manufacturing, Inc, 12920 N.E. 125th Way. Kirkland, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4798 
t Dietz Design, Inc., 100 Electronics Pkwy, Befton, MO 64012 ........•... 816-331-4911 
t Electronic Translormer Corp, P.O. Box 188. Totowa, NJ 07511 ......... 201-942-2222 
t Elnelic Electronics, Inc.. P.O. Box 88232, Los Angeles, CA 90009-8232.. 213-515-1546 
t Frequency Seleclive Networks, 69-20 Garfield Ave, Woodside, NY 11377 

· . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-424-7500 
Genco Precision Corp .• 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 

t General Magnetics, 211 Grove St.. Bloomfield, NJ 07003 ............... 201-743-2700 
§James Electronics, 4050 N. Rockwell, Chicago, IL 60618 ................ 312-463-6500 

Lenco Elctms.,Inc.. 1330 Belden St.. McHenry.IL 60050 ................ 815-344-2900 
Mag-Con, 1626 Terrace Or, St Pau~ MN 55113 ........................ 612-633-8820 

§t Microtran Co. Inc, 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582 
...................... :................................................ 516-561-6050 

t Northlake Engineering, Inc., 999 Anita Ave., Antioch, IL 60002 ........... 312-395-5710 
t NWL Transformers. Rising Sun Rd, P.O. Box 358, Bordentown. NJ 06505 

................. :..................................................... 609-298-7300 
Oeco Corp., 4607 S.E. internaJionai Way, Milwaukie, OR 97222 ......... 503-659-7932 

t OPT Industries Inc., 300 Red School La. Phillipsburg, NJ 08865 ........ 201-454-2600 
t Power Magna-Tech Corporalion, 441 High Street, Perth Amboy, NJ 08861 

........................................................................ 201-826-4700 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown. NJ 08505 

· .............................. , . . . . . . .. . . . . .. .. . .. . . .. . . . . .. . .. . .. .. .. 609-296-8200 
Schott Corp, 1000 Parkers Lk. Ad, Wayzata. MN 55391 ................ 612-475-1173 

§tSkyway MagnaJics, 35372 Hwy 79, Warner Springs,CA 92086 .......... 619-782-3342 
Staco Transpower. 610 W. 6th St, Mt Carmel, IL 62863 ................. 616-262-5555 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 716-782-4200 
§ Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carmel, IL 

62863 ..............................................•.....•........... 616-262-5121 
tTorolel Prods. Inc., 13402 S. 71 Hwy, Grandview, MO 64030-3199 ...... 816-761-6314 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
tWayne Translormer Co, Inc.. 666 Pacific SI., Brooklyn, NY 11217 ....... 716-783-9007 

§tZarnbre Co, Inc.. 2134 Old Middlefield Way. Mountain View, CA 94043 .. 415-966-9176 

TraflSformers, Output-5600 
Amecon, Inc., 1900 S. Chris lB., Anaheim, CA 92805, 714-634-2220;800-392-2292 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2176 
Aratan Products Intemationallnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 •••••••••••••••••••••••••••••••••••.•••••••••••••••• A.2180 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:I-800-553-2448 ••••••••••••••••••••••••••••••••••••••••••• A'2191 
§ Dale Electronica, Inc., Yankton Div., E. Hwy. SO, Box 180, Yankton, SD 57078, 

605-665-9301 .................................................... A'2205 
Dynage/Powar & Magnetics, Division Of OakIeaf,Inc., P.O. Box 95, 551 Third 

Avenua, Canistota, SD 57012, 805-296-3462/3487 • • • • . • • • • . • . • • • • • •• A'2212 

PRODUCT INDEX & DIRECTORY 

t EIecIromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997~SO ••••• A.2214 
EWC, InC., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-528-4048 

• • • • .. • • • • • .. .. .. • .. .. .. .. • .. .. .. • .. .. • .. .. • .. .. .. .. ... A'2216,2220,2227 
ISL Products Int'l, Ltd., 235 P Robbina Lane, Syoaaet, NY 11791011093, 

518-937-3475 •••••••••••••••••••••••••••••••••••••••••••••••••••• A·2241 
Jerome Industries Corp., 730 E. Division St., Elizabeth, NJ 07201, 201-353-5700 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • •• A.2242, 001781 
JM Transformer Co., Inc., 112 Florida $1, Farmingdale, NY 11735, 516-29~75 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A·2243 
Lanco Elctrns., Inc., 1330 Belden $1, McHenry, IL 6OOSO, 615-344-2900 •••••• 

A·2248 
§ Magnetek Tried,1124 E. Franklin St., Huntington, IN 46760, 219-356-6600 

.. .. .. • • .. .. • • • .. .. • .. .. • • • .. .. • .. .. .. .. .. • • • ... • .. .. .. .. ... A·2252-2253 
MCI Transformer Corporation,411 Manhattan Ave., Babylon, NY 11704, 
516-587~510 .................................................... A'2265 

§t Mlcrolran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream. NY 11582, 
518-581-60SO .................................................... A'2296 

t NWL Translonners, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 .................................................... A'2303 

Para-Une Transformar Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281~222 .................................................... A.2318 

PC Transformer Corp., 64 D Nancy $1, West Babylon, NY 11704, 516-491-3300 
• ••••••••••••••• '.' ••••••••••••••••••••••••••••••••• ; ••• A·2308-2309,2315 

t Perkin-Elmer Corp., Elctrn. Prods. DepL, 761 Main Ave., Norwalk, CT 06859~132, 
203-762-4786 .................................................... A'2317 

t Pico ElectroniCS, Inc., 453 North MacOuasten Pkwy., ML Vernon, NY 10552, 
914-699-5514;800-431-1064 ••••••••••••••••••••••••••••••••••••••• A'2319 

t Polyphaae Instrumant, 175 Commerce Dr.,R. Waahington, PA 19034, 
215-643-69SO ............................................... A.2350-2351 

Prem Magnetica, Inc .. 3521 N. Chapel Hill Rd., McHenry, IL 6OOSO, 815-385-2700 
................................................ ; ................ A'2355 

Tamura Corporellon 01 America, l1SO Dominguez St., Carson, CA 90746-3518, 
213-638-1790 .................................................... A'2398 

t Taehnltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-428-9105 
.................................................... A·2407, B·1022-1025 

Toroid Corp. 01 Maryland, 6000 Laurel-Bowle Rd., Bowie, MD 20715-4037, 
301-464-2100 .................................................... A'2412 

t Torotel Prods.lnc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 
• . • • • • • .. • .. .. • • .. • . • • • • .. • • • • .. .. • .. • • • • • . • • .. .. .. .. .. • . • •• Ao241B-242O 

§ Vitae Electronic Corporstlon, 1525A East Acequia, Visalia, CA 93291, 
209,739-10n .................................................... A.2439 

t Wayne Transformer Co., Inc., 666 Pacific St., Brooklyn,NY 11217, 718-783-9007 
................................................................. A·2440 

Abacus Controls Inc, 89 Readington Rd, Somerville, NJ 08876 ......... 201-526-6010 
§t Able Power and Engineering Inc., 1222 N. DeRa St. S. San Gabriel. CA 91770 

.................................................. ~..................... 816-571-6260 
Actown-Electrocoi~ Inc., 2414 Highview, Spring Grove,IL 60081 ........ 815-675-6641 
AlE Magnetics, Div. of Vernitron. 701 Murlreesboro Rd, Nashville. TN 37210 

· . •.. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. .. . . . .. . . . . .. . . . . . . . .. . ... 615-244-9024 
American Magnetics, P.O. Box 49. Carterville. IL 62918 .. .. . . . . . . . . . .. . .. 616-9!!5-4838 

t American Monarch, 2801-37th Ave., N.E.. Minneapolis, MN 55421 , ...... 612-786-9161 
t Axel Elctrns., General Signal Corp.. 134-20 Jamaica Ave, Jamaica, NY 11418 

....................................................................... 716-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation. 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
Basler EIec., Rle. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp, Route 341, P.O. Box 129. Kent CT 06757 

....................................................................... 203-927-3541 
Bey Electric, Inc, 362 Main St, Box 548. Uncoln Park, NJ 07035 ........ 201-694-5000 

t B. G.laboratories. Inc.. 75 Travis Ave, Binghamton, NY 13904.......... 607-722-2376 
t Bourns Instruments Inc .• 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5148 
tChloride Power Electronics. 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

CML MACARR Div, Merine Electric RPD.lnc., 666 Pacific St, Brooklyn. NY 11217 
....................................................................... 716-857-2400 

t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 
.......•............................................................... 213-936-8188 

Coil-Q Corp, 340 Bronxville Rd, Bronxville, NY 10708 .................. 914-337-4775 
tCoiltronics Inc, 984 S.W. 13th Court. Pompana Beach. FL 33069 ....... 305-781-8900 

Computer Power Inc., 124 W. Main SI., High Bridge. NJ 08829 ........... 201-638-8000; 
800-526-5088 

Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville. OH 
43702-2369 ........................................ : . . . . . . . .. .. . .. ... 614-452-6973 

tDel Elctrns. Corp, 250 E San(1ford BlVd, Mt Vernon, NY 10550 ......... 914-699-2000 
tDeYoung Manufacturing, Inc .• 12920 N.E 125th Way, Kirkland, WA 98034 

.. . . . . .. .. . . . . . . .. . .. . . .. . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . .. . .. . .. . . . . .. 206-823-4798 
tDietz Design,lnc.. 100 Electronics Pkwy, BeRon, MO 64012 ............ 816-331-4911 

Douglas Randall. 6 Pawcatuck Ave, Pawcatuck CT 06379 ............. 203-599-2075 
§ Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago. IL 60639 ....... 312-235-3360 

Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 816-573-3300 
Electronetics, Inc,.Paine Field Bldg 335, Evereit WA 98204 ............. 206-355-1855 

tElectronic Translormer Corp, P.O. Box 188. Totowa, NJ 07511 ......... 201-942-2222 
tElnetic Electronics. Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Frederick Components Inti, 20808 Plummer St.. Chatsworth, CA 91311 

....................................•.....•...........•. 818-882-0888;800-354-0660 
t Freed Transformer. 1718 Weirlield St, Ridgewood, NY 11385 . . . . . . . . . .. 212-386-1300 

Genco Precision Corp, 247 Skidrnore Road, Deer,Park, NY 11729 ...... 516-242-3006 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd. P.O. Box 99. Geltysburg, 

PA 17325 ...................•.................•...................... 717-334-2191 
Grand Transformers, 1500 Merion St.. Grand Haven. MI 49417 . . . . . . . . .. 616-842-5430 

§Harnmond Manufacturing Co., 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
tHisonic.lnc, 249N. Troost. P.O. Box 1130, Olathe, KS 66061 ........... 913-782-0012 

Hitran Corp.. Agex. 362 Highway 31, Flemington, NJ 08822-9301 ....... 201-782-5525 
§ James Electronics, 4OSO N. Rockwel~ Chicago. IL 60618 . . . . . . . . . . . . .• . . 312-463-6500 

§t JB Electronic Translormers, 2300 W. Armitage Ave., Chicago, IL 60647 ................ . 
312-342-0080 

KGS Electronics, Inc.. 2029 N. Uncoln Ave., Pasadena, CA 91103 ....... 816-796-0788 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



Lestronics, Inc. 1840 Industrial Circle, Longmon~ CO 80501 ....•. 303-651-2011 
Mag-Con, 1626 Terrace Dr. St Paul, MN 55113 ........................ 612-633-8820 

t Magnetic Circu~ Elemenls, 1540 Moffett St, Salinas, CA 93905 ......... 408-757-8752 
tMagnetic Devices Inc. 5575 Kearny Villa Rd, San biego,.CA 92123 .... 619-279-7054 
tMagnetico Inc. 182 Morris Ave. HoHsville, NY 11742 ................... 516-654-1166 

Midcom, Inc. 121 Airport Dr. Watertown, SO 57201 ..................... 605-886-4385 
Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 .............................................................. " 414-358-5300 
MTE Corp. 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp. Edison-Furlong Road, Furlong, 

PA 18925 ............................................... 215-794-741 I 
t Northlake Engineering, Inc. 999 Anita Ave. Antioch, IL 60002 . 312-395-5710 

Oeco Col))., 4607 S.E Intemational Way, Milwaukie, OR 97222 503-659-7932 
tParker MCCrory Mfg. Co., 2000 Forest Ave., Kansas City, MO 64108 ... 816-221-2000 
t Power Magne-Tech Corporation, 441 High Stree~ Perth Amboy, NJ 08861 

.............. 201-826-4700 
Precision Components, Inc., 1110 W. National Ave. Addison, IL 60101 " 312-543-6400 

§QPL Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
Robinson-Halpem, Telefle .. ·lnc. One Apollo Rd. P.O. Box 248, Plymouth Meeting, PA 

19462-0248 .... '. . . . . . . .. ................ . . . . . . . . . . . . . . . . .. 215-825-9200 
Schott Corp., 1000 Parkers Lk. Rd. Wayzata, MN 55391 ........ 612-475-1173 

t Shogyo International Corp. 287 Northern Blvd. Great Neck, NY 11021 .......... . 
516-466-091 I 

§Shokai Far Eas~ Ltd, 280 North Central Ave. Hartsdale, NY 10530 ..... 914-681-0700 
tSigma Electronics Inc. 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 

§t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
t Sterling Transformer Corp. 510 Driggs Ave., Brooklyn, NY 1 I 21 I 718-782-4200 

§t Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carmel, IL 
62863.................................................. 618-262-5121 

Torema U.sA, Inc., 6699 Portwest Dr., No. 130; Houston, TX 77024 . 713-861 -6643 
tTorwico Elctms. Inc. 410 Oberlin Ave. South, Lakewood, NJ 08701 .. 201-364-1800 

Trancor, 108 N. High Sl, P.O. Box 907, San Saba, TX 76877 .......... 915-372-6127 
tTrans American Transformer, 142 Peconic Ave. Medford, NY 11763 .... 516-654-1880 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ................. . . . . . . . . . . . . . . . 201-454-2600 

§ Zambre Co. Inc. 2134 Old Middlefield Way, Mountain View, CA 94043 . 415-968-9176 

Transformers, Plate-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A02157 
§ Dale Electronics, Inc., Yankton Dlv., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-865-9301 .................................................... A02205 
t Eleclromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••. •. A02214 

JM Transformer Co., Inc., 112 Florida St., Farmingdale, NY 11735, 516-293-0475 
................................................................. A02243 

Lenco Elctrns., Inc., 1330 Belden St., McHenry, IL 60050, 815-344-2900 •••.•. 
A02248 

§ Magnetek Triad, 1124 E. Franklin St., Huntington, IN 4'6750, 219-356-6500 
.......................................................... " A02252-2253 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-887-0510 .................................................... A02265 

t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordentown, NJ 08505, 
609-298-7300 .................................................... A02303 

Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281-0222 .................................................... A02318 

t Pico Electronics, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 
914-699-5514;800-431-1084 .••.•..•.•..•••.•.•.•.•..•••...••••••.• A02319 

t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 
215-643-6950 .................................................... A02350 

t Technilrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
............................................... ..••. A02407, B01022-1025 

tWayne Transformer Co., Inc., 666 Pacific St., Brooklyn, NY 11217, 718-783-9007 
................................................................. A0 2440 

Abacus Controls Inc., 89 Readington Rd. Somerville, NJ 08876 ... 201 -526-601 0 
Actown-Electrocoil, Inc. 24 I 4 Highview, Spring Grove, IL 6008 I ........ 8 15-675-6641 
American Magnetics, P.O. Box 49, Carterville, IL 62918. . . . . . . . . . . . . . .. 618-985-4838 

t Atlas Engineering Corp. 10 Cheney Sl, Dorchester, MA 02121 .......... 617-445-7100 
t Axel Elctms., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

.................. _ ........ _........................................... 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-628-1100 
§Basler Elec., Rle. 143. Highland, IL 62249....... .. .............. 618-654-2341 

Berkshire Transformer Corp. Route 341, P.O. Box 129, Ken~ CT. 06757 
. . . . . . . .. . . . . . . . . . . . .. . . . . . .. . . . . . . .. . . . . . . . . . . . .. . . . . .. .. . . . . . . . . . . . .. 203-927-354 I 

Bey Electric, Inc., 362 Main Sl, Box 548, Lincoln Park, NJ 07035 ........ 201 -694-5000 
tB. G. LaboratOries, Inc., 75 Travis Ave., Binghamton, NY 13904 .......... 607-722-2376 

CML MACARR Div. Marine Electric RPD, Inc. 686 Pacific Sl, Brooklyn, NY 11217 
....................................................................... 718-657-2400 

t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd. Los Angeles, CA 90016 
...................................................................... 213-936-6188 

Computer Power Inc, 124 W. Main Sl, High Bridge, NJ 08829 ........... 201 -638-8000; 
800-526-5088 

Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 
43702-2369 ........ .. . . . . . . . . . .. . . . . . . . . . .. .. . .. . . . . . . . . .. . . . . 614-452-6973 

tOeI Elctms. Corp., 250 E. Sandford Blvd. Ml Vernon, NY 10550 .... 914-699-2000 
tDietz Design, Inc., 100 Electronics Pkwy. Betton, MO 64012 .... 816-331-4911 

Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 08379 ..... 203-599-2075 
§Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60839 312-235-3360 
t Electronic Transformer Corp. P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Elma Engineering, 1066 E. Meadow Circle. Palo Ana, CA 94303 ... . . . . .. 415-494-7303 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Ferrotran Elctms. Co. Inc., I I W. 25th Sl, New York, NY 10010 . . •. . .. .. 212-691 -361 0 
t Freed Transformer, 1718 Weirfield Sl, Ridgewood, NY I 1385 .. .. .. .. ... 212-386-I 300 

Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd. P.O. Box 99, Gettysburg, 
PA 17325 ............................................................ 717-334-2191 

Grand Transformers, 1500 Marion Sl, Grand Haven, MI49417 .... , ...... 618-842-5430 
§ Hammond Manufacturing Co., 1690 Walden Ave. Buffalo, NY 14225 .... 716-894-5710 
H~ran Corp., Agex, 362 Highway 3 1, Flemington, NJ 06622-9301 ....... 201 -782-5525 

§t JB Electronic Transformers, 2300 W. Armitage Ave. Chicago, IL 60647 ................ . 
312-342-0080 

Jerome Industries Corp. 730 E. Division Sl, Elizabeth, NJ 07201 ........ 201-353-5700 
KGS Electronics, Inc., 2029 N. Lincoln Ave., Pasadene, CA 91103 ....... 818-798-0786 
Lestronics, Inc. 1840 Industrial Circle, Longmon~ CO 80501 ........... 303-651-2011 
Mag-Con, 1626 Terrace Dr. Sl Paul, MN 551 13 ........................ 612-633-8820 
Merrimack Magnetics Corp. 121 Hale St, Lowell, MA 01851 ............ 617-458-1487 

§t Microtran Co. Inc., 145 E. Mineola Ave. P. O. Box 236, Valley Stream, NY I 1582 
....................................................................... 516-561-6050 

t Northlake Engineering, Inc., 999 An~a Ave. Antioch, IL 60002 ........... 312-395-5710 
Oeco COI))., 4607 S.E. International Way, Milwaukie, OR 97222 ......... '503-659-7932 

tOPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tOsborne Transformer, 19636 Derby Sl, Detroit, MI48203 ............... 313-368-4136 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . .. .. . . . . . . . . .. . . . .. 609-298-8200 
Schott Corp., 1000 Parkers Lk. Rd. Wayza1a, MN 55391 ................ 612-475-1173 

t Shokai Far Eas~ LId, 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
tSigma Electronics Inc. 10830 Kinghurst Dr., Houston, TX 77099 ......... 713-933-4700 

§tSkyway Magnetics, 35372 Hwy 79, Warner Springs, CA 92086 .......... 619-782-3342 
Staco Transpower, 610 W. 6th St, Mt Carmel, IL 62883 . .. . .. . . . . .. .. . .. 618-262-5555 

§ Stancor Products, Hamitton Standard Controls, 131 Godfrey Sl, Loganspo~ IN 46947 
· . . . . . . . .. . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . .. 219-722-2244 

Stangenes Industries, Inc., 1052 East Meadow Circle, Palo Ano, CA 94303 
· . . . . . . . . . . . .. . .. . .. . .. . . . . . . .. . . . . . . . .. . . .. . . . . . . . . . . . . . . .. . . . . . . . . . .. 415-493-08 I 4 

t Sterling Transformer Col)). 510 Driggs Ave., Brooklyn, NY 1121 I ....... 718-782-4200 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§t Thordarson Meissner, Components Corp. of Amer. Electronic Center, Ml Carmel, IL 
62863 ............................................................... 618-262-5121 

tTorwico Elctrns.lnc. 410 Oberlin Ave. South, Lakewood NJ 06701 ..... 201-364-1800 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............................................... 201-454-2600 

Universal Vottronics, 27 Radio Circle Dr. Ml Kisco, NY 10549 .......... 914-241-1300 
Walker Power, Inc., Walker MagnetiCS Group, lOB Mill Sl, Warner, NH 03278 

....................... . .............. , ............. _................ 603-458-31 I I 
§ Zambre Co., Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Plug-in-5600 
§ Ault, Incorporated, 1600 Freeway Blvd., Minneapolis, MN 55430, 612-560-9300 

· . • • • . .. . • • • .. . . • . .. • .. • .. • . • • • .. • • .. • . • • .. .. • • . .. • • .. . • . ... 001600-1601 
§ Dormeyer IOOs., A. F. Dormeyer MIg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 

60641,312-283-4000 ............................................. Bo1619 
§ EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

.. ................................................ Ao2216,2218,2221,2227 
ISL Products Inl'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A02241 
Jerome Industries Corp., 730 E. Division St., EHzabelh, NJ 07201, 201-353-5700 

................................................................. A02242 
JM Transformer Co., Inc., 112 Florida St., Farmingdale, NY 11735, 516-293-0475 

................................................... " ............ Ao 2243 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

· • . • . • . . • . . . . . • . . • • • • • .. . . • • • . .. • • • . .. • • • . • • ... • .. • • • .. .. ... Ao2250-2251 
Magnetek Triad, 1124 E. Franklin St., HUntington, IN 46750, 219-356-6500 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-587-0510 .................................................... Ao2265 

§t MicrDlran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .......................................... A02282,2286-2291 

Multi Products International, 218 UtIle Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009,201-239-8183 ............................ ;................ Aom8 

Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 
818-281-0222 .................................................... A02318 

PC Transformer Corp., 64 0 Nancy St., West Babylon, NY 11704, 516-491-3300 
............................................. A02308-2309,2311-2312,2315 

t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 
914-699-5514;800-431-1064 
· . • . • . . • . • • . . • • • • • • • A02319-2321 ,2324-2325,2328-2330,2332-2340,2347-2348 

Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 
215-643-6950 .................................................... A02350 

tShogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 
516-466-0911 .............................. ,.............. A02366, 001967 

Signal Transformer Co., Inc., Insileo Corporalion, 500 Bayview Ave., Inwood, NY 
11696,516-239-5777 •••••••••••••••••••.•••••.•••• A02372,2376,2378-2379 

§ Stancor Products, Hamilton Standard Controls, 131 Godfrey St., Logansport, IN 
46947,219-722-2244 ............................................. A02393 

Tamura Corporation of America, 1150 Dominguez St., Carson, CA 90746-3518, 
213-638-1790 .................................. A02395,2401-2402,001983 

TTE,lncorporated, 11652 W. OlympiC Blvd., Los Angeles, CA 90064, 
213-478-8224 .................................................... A02433 

United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201-454-2600 •••••••••••••••••••••••••••••• A02428 

t Automatic Coil Corp. Sub. Designatronics, Inc. 3545 N.W. 71 st Sl, Dept E, Miami, FL 
33147 ......... . . . . . . . . . . . . . . . .. . . . .. . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . ... 305-696-8860 

Berkshire Transformer Col)). Route 341, P.O. Box 129, Kent CT 06757 

t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904 ......•... 
t Coittrooiics Inc. 984 S.W. 13th Court, Pompana Beach, FL 33069 ...... . 
§ Electrical Windings, Inc, 2015 N. Kolmar Ave., Chicago, IL 60839 ...... . 

Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 1 I 729 ..... . 
t Hadley, Robert M. Co. Inc. 750 West 5 1st Sl, Los Angeles, CA 90037 .. 

Mini-Magnetics Co., Inc. I 100 Futton Place, Fremon~ CA 94539 ........ . 
MTE Corp. 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

203-927-3541 
607-722-2376 
305-781-8900 
3 I 2-235-3360 
516-242-3006 
213-234-9091 
415-4*7500 

4 I 4-358-5300 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Plug-in-5600 (Cont'd) 
t Power Magna-Tech.Corporation, 441 High Street, Perth Amboy, NJ 08861 

............................... ; .. ,.................................... 201-826-4700 
Power Sources International Inc, Sources Electronics, 15014 Malach~e Ct, Reno. NY 

89506 .................................... ; ..... . .. . . .. .. ... • . . . . .. . ... 702-972-1224 
Sigma Electronics Inc, 10830 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 

§t Skyway Magnetics, 35372 Hwy 79, Warner Springs, CA92088 ,. .. .. .... 619-782-3342 
Trancor, 108 N.High St, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
Transformation Electronics·Group, P.O. Box 2314. Flagler Bch., FL 32036 

.' ............................................. , .. ... .. .. . .. . . . .. .. .. .. • 904-439-5886 

Transformers, Power-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-&11-3630 ••••••••••••• A02157,2159-2160,2165-2166 
Amecon, Inc., 1900 S. Chris La., Anaheim, CA 92805, 714-634-2220;800-392-2292 

• • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • A02170-2173,2175-2176 
Aratan Products International Inc.; 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A02180 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

canadB:1-800-553-2448 ••..•••••••••••••••.•••.•••••• A02190-2191,0<2073 
§ Ault, Incorporated, 1800 Freeway Blvd., Minneapolis, MN 55430, 612-560'9300 

•••• ,............................................................ 0<1601 
§ Avel-Undberg, Inc., 5 Old Town Park Rd., Unit 47, New Milford, CT 06776, . 

203-355-4711 .................................................... A02192 
Bey EIecIric, Inc., 362 Main St, Box 548, Uncoln Park, NJ 07035, 201-694-5000 

•••••••••••••••••••••••••••••••.••••••••.•••••••••••••••••••••••• A02197 
§t Bicron Electronics, 100 Bartow Street, Canaan, CT 06018, 203-824-5125 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A02202-2203 
C & C Jetronic, Inc., Research PI<. 318 Wall St, Princeton, NJ 08540, 

609-921-8540 .................................................... A02204 
Colicraft, 1102 Silver Lake Rd., Cary, IL 60013,312-839-2361 ••••••••••• A01225 
Controlled Power Co., 1955 Stephenaon Hwy •• Troy, MI48083, 

313-528-3700;1-800-521-4792 ..................................... 0<2085 
§ Dale ElectroniCS, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 ............................................... Ao2205,2208 
t Del Elctrns. Corp., 250 E. Sandford Blvd., MI. Vernon, NY 10550, 914-699-2000 

........................... ; ..................................... Ao2210 
t Donneyer Inds., A. F. Dormeyer Mfg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 

60841,312-283-4000 ............................................. B01619 
Dynaga/Power & Magnetics, Division 01 Oakleaf, Inc., P.O. Box 95,551 third 

Avenue, canistota, SO 57012, 605-296-3462/3487 • • • • • • • • • • • • • • • • . •• A02212 
Dynapower Corporation, Box 3180, Farmington Hills, MI48333, 313-553-4300 

................................................................. 0<1703 
t Electromech, Inc., 528 Elm Street, Kearny:, NJ 07032, 201'997-0950 ••••• Ao2214 

§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033,201-245-3200;800-526-4048 
• . • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . • • • • • . • • • •. A02216:2218-2224,2226,2228 

Foxboro/PCG, The Foxboro Company, 600 N. Bedford St, E. Bridgewater, MA 
02333, 508-378-5260 ........................................ A02232-2235 

§ Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 
................................................................. A0 1245 

HlpOtronics Inc., P.O. Drawer A, Brewster, NY 10509, 914-279-8091 
.. .. • . .. • .. • • .. .. .. . .. • .. .. • . • • .. • • .. • .. • • • • .. • .. .. • • • .. • ... Ao2236-2238 

tHisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 56061, 913-782-0012 
.•.••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• A02239 

Hltran Corp., Agel(, 362 Highway 31, Flemington, NJ 08822-9301, 201-782-5525 
••••••••••••••.••••.••••••••••••••••••••••••••••••••••••••••••••• A02240 

ISL Products Inl'l, Lid., 235 P Robbins Lane, Syosset, NY 11791-6093, 
516-937-3475 .................................................... A02241 

Jerome Industries Corp., 730 E. Division St, Elizabeth, NJ 07201, 201-353-5700 
................................................................. 0<1780 

JM Transformer Co., Inc., 112 Florida St, Farmingdale, NY 11735, 516-293-0475 
• • • • • • • • • • • • • • • • • • • • • • • . . • • • • • • • • • . • • • • • • • • . • • • • • • • • • •• A02243-2245,2247 

Lenco Elctrns., Inc., 1330 Belden St, McHenry, IL 60050, 815-344-2900 
• .. .. • • .. .. • • • .. • • .. .. • . • .. .. • • .. • . • • .. • .. • .. .. .. .. .. • .. .... A02248-2249 

Magnatek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
.. . • . .. • .. • • .. • .. • • .. • • . • .. • .. .. . .. • .. • • .. .. • • .. • .. • • .. .. ... A02250-2251 

§ Magnetek TrIed, 1124 E. Franklin St, HUntington, IN 46750, 219-356-6500 
.. .. • .. • .. .. .. • .. • .. • .. .. • • • • • • • • .. .. • • .. • .. • .. • .. . • • • • .. ... A02252-2261 

t Magnetlco Inc., 182 Morris Ave., Holtsville, NY 11742, 516-654-1.166 ••.•• Ao2262 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .•••••••••••••••••••••••••• Ao2265,2269,2272-2274,2277,2279 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 •••••••••••.•••••••••••••••••••••••••••••• Ao2282-2287,2290 
§ Multi Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

. 07009, 201-239-8183 ............................................. A02298 
North Hills ElectroniCS, 1 Alexander PI., Glen Cove, NY 11542, 516-671-5700 

••.•••••••.••••••••••••••••••••••••••••••••••.••••••••.•••••••••• A02300 
t NWL Transformers, Rising Sun Rd., P.O. Box 358, Bordefllown, NJ 08505, 

609-298-7300 ................................ ~ .......... , A02303, 0<1857 
Para-Une Transfonner Co., Inc., 511 South Palm Ave., Alhembra, CA 91803, 

818-281-0222 ........................................ ;........... A02318 
PC Translorm8, Corp., 84 0 Nancy St, West Babylon, NY 11704, 516-491-3300 

• •• .. • • • • .. .. .. • • .. .. • ... .. .. .. .. • . .. .. • .. • • .. • .. • • • • • .. .. ... A02308-2314 
t Pericin-Elmer Corp., ElcIrn. Prods. Dept., 761 Main Ave., Norwalk, CT 06859-0132, 

203-762-4786 .................................................... A'2317 
t Pico Electronics, Inc., 453 North MacQuesten Pkwy., MI. Vernon, NY 10552, 

914-699-5514;800-431-1084 •••••••••••••••••••••.•••••••••••• A02319,2346 
t Polyphaae Instrument, 175 Commerca Dr., A. Washington, PA 19034, 

215-&13-6950 ............................................... Ao2350-2351 
tPower Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-828-4700 ............................................... Ao2352-2353 
Pram Magnetics, Inc., 3521 N. Chapal HIli Rd., McHenry, IL 60050, 815-385-2700 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• A02355-2357,2365 
Renco ElectroniCS, Inc., 60 Jelryn Blvd., Eest, Deer PI<., NY 1~729, 

516-586-5566;1-800-845-5828 ••••••••••••••••••••••••••• A01282,1284,2388 
t Shogyo International Corp.; 287 Northern Blvd., Great Neck, NY 11021, 

516-466-0911 ............ "~"""""'''''''''''''''''''' A02366,0<1967 

PRODUCT INDEX & DIRECTORY 
t Signal Transformer Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 ••••••••••••••• A02372-2373,2376,2378-2386,2388-2389 
§ Stancor Products, Hamilton Standard Controls, 131 Godfrey St, Logansport, IN 

46947,219-722-2244 ............................................. Ao2393 
Superior Electric, 383 Middle St, Bristol, CT 06010,203-582'9561 •• A02370-2371 
Talema.Electronic,lnc.,301 N. Highway 63, Rolla, MO 65401, 314·384-0&82 

................................................................. A0 2390 
Tamura Corporation of America, 1150 Dominguez St, carson,CA 90746-3518, 

213-639-1790 •••••••••••••••••••• A01291,1695,2395,2400-2401,2403,0<1983 
t Technltrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426'9105 

•••••••••••••••••••••••••••••••••.•••.•••••••••••••• A02407, B01022·1025 
§ Todd Syatems, Inc., 50 Aah St, Yonkers, NY 10701, 914-963-3400 

• .. • .. .. •• .. .. • • • .. .. • • • • .. • . • .. • . • • • .. .. • • • .. .. • • .. ... A02408,2410-2411 
§t Topaz, Inc., 9192 Topaz Way, San Diego, CA 92123-1165, 619~279-o831 .: •••• 

0<2158 
Toroid Corp. of Maryland, 6000 Laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-484-2100 ............................................... A02412-2416 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 84030-3199, 816-761-6314 

· .. .. • .. • • • . • .. • • • • • • • • • .. • • • • • • • • .. .. .. • .. .. • . • • .. . • . .. • ... Ao2421-2423 
t Torwlco Elctrns. Inc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-384-1800 

; ................................................................ Ao2425 
Transformer Technologies, Inc., 52 Putnam St, MI. Vernon, NY 10550, 

914-668-1600 ................................................... .Ao2427 
Ulveco, Inc., 323 Vintage Park Drive, Foster. City, CA 94404, 415-574-1100 

.......... , ..................... , • .. .. .. .. .. • • .. • • .. • .. • .... A02430-2431 
§t United Transformer Corporation, Sub. of OPT Industries, 300 Red SChool Lane, 

Phillipaburg, NJ 08865, 201-454-2800 .............................. A'2428 
§ Vltec Electronic Corporation, 1525A East Acequia, VisaHB, CA 93291, 

209-739-1077 ............................................... A02438-2439 
t Voltsmpere Corp., 146 Horton Ave., Lynbrook, NY 11563, 516-887'9443 .••••• 

0<2038 
t Wayne Transformer Co., Inc., 666 Pacific St, Brooklyn, NY 11217, 718-783-9007 

................................................................. A0 2440 
Abacus Controls Inc, 89 Readington Ad., Somerville, NJ 08876 ......... 201-526-6010 

§t Able Power and Engineering Inc., 1222 N. Delta St, S. San Gabriel, CA 91770 
....................................................................... 816-571-6260 

Acme Electric Corporation, 20 Water Street, Cuba, NY 14727 ........... 716-966-2400 
Acme Transformer, Acme Electric Corporation, Ate. 4, Box 54. Lumberton, NC 28358 

........................................................................ 919-738-1121 
Actowr>-Electrocoil.lnc.. 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
Advanced Components Indo., Inc, Spitznagel GmbH, 120 Center Street EI Segundo, CA 

90245 . .. .. . . . . .. .. . . . . . . .. . . . . .. . .. .. . . .. . . . . . . .. .. . .. . .. . . . . . . . . . . .. 213-322-4249 
Albar.lnc., 19013 36th Ave. W, Lynnwood. WA 96036 .................. 206-771-4006 
American Magnetics, P.O. Box 49, Carterville, IL 62918.................. 618-985-4838 

tAmerican Monarch, 2801-37th Ave, N.E., Minneapolis, MN 55421 ....... 612-788-9161 
Andover. Inc., 310 North Earl Avenue, Lafayette, IN 47904 .............. 317-447-1157 

§Atlantic Magnetics, Inc., 1441 S.W. 30th Ave., Pompano Beach, FL 33069 
· . . . . . . . .. . . . . . .. .. . . . . . . . . . .. . . .. .. . .. .. .. . .. . .. . .. . . . .. 305-979-7920 

t Atlas Engineering Corp, 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Automatic Coil Corp, Sub. Designatronics, Inc., 3545 N.W. 71st St, Dept E. Miam~ FL 

33147 ................................................................ 305-6*6660 
tAvionic Instruments, 1414 Randolph Ave, Avenel, NJ 07001 ............ 201-388-3500 
tAxel Elctms., General Signal Corp., 134-20 Jamaica Ave., Jamaica, NY 11418 

....................................................................... 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................ 408-629-1100 
§tBasler Elec., Ate. 143, Highland, IL 62249 .............................. " 618-654-2341 

Berkshire Transformer Corp, Route 341. P.O. Box 129. Kent. CT 06757 
· .•.................•................ , . . .. . . .. .. . . .. . .. . . . .. . . • ... ...•. 203-927-3541 

taG. Laboralories Inc., 75 Travis Ave, Binghamton, NY 13904.......... 607-722-2376 
BH ElectroniCs, Inc .• 12219 Wood Lk. Dr, Bumsville, MN 55337 ......... 612-894-9590 

§ Bourns, Inc, Resistive Components Group, 1200 Columbia Ave., RiVerside. CA 92507 
.....................................•...........•..................... 714-781-5050 

t Bourns Instrumenls Inc., 6135 Magnolia Ave., Riverside. CA 92506 ...... 714-781-5148 
Brown Boven Elec, Norristown Rd, Spring House, PA 19477 ........... 215-628-7400 
Carson Manutacturing Co, Inc, 5453 N. Rural St, P.O. Box 20484, Indianapolis, IN 

46220 ................................................................ 317-257-3191 
§C-COR Elctms., 60 Decibal Ad., State College, PA 16801 ............... 814-238-2461 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935.. 915-592-9985 

GML MACARR Div, Marine Electric RPD, Inc., 668 Pacific St, Brooklyn, NY 11217 
........................... ;........................................... 718-857-2400 

t CoaSt Coil Co, Coast Magnetics, 5333 W. Washington Blvd, Los Mgeles, CA 90016 
....................................................................... 213-936-6188 

t Coiilronics Inc., 984 S.W. 13th Court, Pompana Beach, FL 33069 ......• 305-781-8900 
tComponenl Specialties Corp., 9143 E. La Rosa Dr, Temple City, CA 91780 

...............•..................•......•...........•................• 213-283-0015 
§ Computer Power Inc., 124 W. Main St, High Bridge, NJ 08829 .........•. 201-638-8000; 

800-526-5088 
Cord Electronics, Inc., 177 Cantiague Rock Rd, Westbury, NY 11590 ... 516-935-3640 

t Cramer Coil & Transformer Co, inc., 401 Progress Dr, Saukville. WI 53080 
.. . . . . . .. . .. .. . .. .. . . . . . .. . . . .. .. . .. . .. . .. . . . . .. .. .. . .. . . .. . .. . .. . .. ... 414-284-9425 

Custom Bobbin Windings, A & K Corporation, p.o. Box 2369, Zanesville, OH 
43702-2369 .......................................................... 614-452-6973 

t DeYoung Manufacturing, Inc., 12920 N.!:, 125th Way, Kirkland, WA 98034 
· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. 206-823-4798 

Diamond Magnetics, 235 Tank Farm Rd, Ste. G, San Luis Obispo, CA 93401 
•............•.....•.........•...........................•............• 805-544-4019 

t Dietz Design, Inc., 100 Electronics Pkwy, Balton, Me 84012 ........... ). 8t6-331-4911 
Douglas Randall, 6 Pawcatuck Ave., Pawcatuck, CT 06379 •.....•.....• 203-599-2075 

§ Eaton Corp./Cutler-Hamrner Prods, Aerospace & Commercial Controls 0iv,4201 N. 
27th St, Milwaukee, WI 53216 ........................................ 414-449-7487 

§ Electrical Windings, Inc, 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
t Electro Assemblies Corp, 425 Huehl Ad., Bldg. 17, Northbrook, II. 60062 

...................••..•...•......•......•..•...•..•.....•.....•...•... 312-498-6520 
§ Electrocube, 1710 So. Del Mar Ave., San Gabrie~ CA 91776 •........... 818-573-3300 

Electronetics, Inc., Paine Field Bldg 335, Everett, WA 98204 .•........... 206-355-1855 

A·178 §-Product sold through distributors t-Product meets Mil specs EEM 1988 



t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 201-942-2222 
Electr(}-Pac~ic, 5770 Thornwood Dr, Goleta, CA 93117 .......... 805-964-0751 
Elgar Corp, 9250 Brown De9r Ad., San Diego. CA 92121 ................ 619-450-0085; 

800-854-2213 
Elgin Electronics. Combustion Engineering, 5533 New Perry Hwy, Erie. PA 165<J9.3570 

.......................•............................................... 814-864-4921 
Elma Engineering, 1066 E Meadow Circle, Palo AHo. CA 94303 . . . . . . . .. 415-494-7303 

tElnetic Electronics, Inc.. P.O. Box 88232. Los Angeles, CA 90009-8232 .. 213-515-1546 
E~Rad MIg.. 2800 W. Cullom Ave, Chicago.IL 60618 ................... 312-478-7300 
Endicott Coil. 24 Charlotte st.. Binghamton, NY 13905 .......... 607-797-1263 
Engineering Design & Sis, One ED.S. Way. Danville, VA 24540 ...•. 804-685-7073 

§t E-Tronics, 16774 Schoenbom. Sepulveda, CA 91343 .............. 818-892-7279 
t Ferrotran Elctms. Co, Inc, 11 W. 25th St, New York, NY 10010'. 212-691-3610 
t Freed Transfom.er. 1718 Weirfield St, Ridgewood, NY 11385... 212-388-1300 

Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 . 515-242-3006 
Gettysburg Transformer Corporation, 1380 Old Harrisburg Rd.. P.O. Box 99. Gettysburg, 

PA 17325 .... ....................................................... 717-334-2191 
Golden Pacific Electronics. Inc, 560 S. Melrose St, Placentia, CA 92670 

. .. .. . .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 714-993-6970 
Grand Transformers, 1500 Marion St, Grand Haven, MI 49417 615-842-5430 
Hamihon Standard Controls, 9100 Airport Dr, p.o. Box 11648, Fort Wayne, IN 46859 

................................................. 219-747-6142 
§Hammond Manufacturing Co, 1690 Walden Ave, Buffalo, NY 14225 .... 715-894-5710 

Hughes Aircraft Co, Microelctms. Sys. Div .• 2601 Campus Dr, Irvine, CA 92715 
.. .. .. .. .. .. .. . .. .. .. . .. .. .. . .. .. .. .. . 714-752-3800 

Industrial Midwec Capacitor Corp, 4902 Tollview Dr, Rolling Meadows, IL 60008 
.................. ' .. .. .. .. .... .. .. . 312-577-0120 

ISOREG Corp, 410 Great Rd., P.O. Box 486, Littleton, MA 01460 .. . 
§ James Electronics, 4050 N. Rockwell, Chicago. IL 60618 .............. . 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 

617-485-9463 
312-463-6500 

312-342-0080 
§Jefterson Elec .• MagneTe~ Inc, 1400 Center Circle Drive, Downers Grove.IL 

60515-1021 .................................... .. ... 312-691-2400 
Kappa Networks, Inc., 1443 Pinewood St, Rahway. NJ 07065.. .201-395-9400; 

1-800-223-0603 
KGS Electronics, Inc, 2029 N. Uncoln Ave, Pasadena, CA 91103 .' 818-798-0786 
LEPCO/Leonard Elec. Prods. 85 Industrial Dr, Brownsville. TX 78521 512-545-1625 
Lestronics, Inc, 1840 Industrial Circle, Longmont CO 80501 ....... 303-651-2011 
MACROAMP Inc, P.O. Box 1512, Ukiah, CA 95482 .................. 707-462-2222 
Mag-Con, 1626 Terrace Dr, St Paul, MN 55113 ................... 612-633-8820 

tMagnetic CircuH Elements, 1540 Moffett St. Salinas, CA 93905 ......... 408-757-8752 
t MagnetiC Devices Inc, 5575 Kearny Villa Rd.. San Diego. CA 92123 .... 61!H79-7054 

Merrimack Magnetics Corp, 121 Hale St, Lowel\ MA 01851 ............ 617-458-1487 
§Micron Industries, 1830 N. 32nd Ave., Stone Par~ IL 60165 ............. 312-345-0788 
t Milwaukee Transformer Co, MTE Corporation. 7901 W. Clinton Avenue. Milwaukee, WI 

53223 .. .. .. .. .. .. .. .. .. . .. .. . .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. ... 414-358-5300 
Mini-Magnetics Co .• Inc., 1100 FuHon Place. Fremont CA 94539 ........ 415-490-7500 

§ Mitsumi Elec. Co., Ltd., 8-2, B-Chome. Kokuryo. Chofu-City, Tokyo. JAPAN.. .. 489-5333 
MTE Corp .• 7901 W. Clinton Ave .• P.O. Box 23957. Milwaukee. WI 53223 

..................................... .. .................... 414-358-5300 
Neshaminy Transformer. Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ........................................................... 215-794-7411 
tNorthlake Engineering, Inc, 999 AnHaAve., Antioch.IL 60002 ........... 312-395-5710 

NWL Capacitors, NWL Transformers. 8050 Monetary Dr .• Riviera Bch, FL 33404 
· . . . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-9009 

Deco Corp., 4607 S.E International Way. Milwaukie. OR 97222 ......... 503-659-7932 
Olektron Corp, Signal Technology Corp, 61 Sutton Road, Webster. MA 01570 

................ ....................................... 617-943-7440 
t OPT Industries Inc, 300 Red Sc~ool La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tOsborne Transformer. 19636 Derby St, Detroit, MI48203 ............... 313-368-4136 
tParker McCrory Mfg. Co, 2000 Forest Ave, Kansas City •. MO 64108 .... 815-221-2000 

Power Sources Intemationallnc .• Sources Electronics. 15014 Malachite Ct. Reno. NY 
89506 ........................................... '" ................. 702-972-1224 

§t Powertron Corporation. Rle. 15. Box 932. Sparta, NJ 07871 ............. 201-579-5599 
t Precision Components, Inc .• 1110 W. National Ave, Addison. IL 60101 .. 312-543-6400 
t Preferred ElectroniCs, Inc, Main Line Dr .• P.O. Box 248, Westfield, MA 01086 

................................................. 413-568-2301 
t PTC Transformers. P.O. Box 397. Rising Sun Road, Bordentown. NJ 08505 

· . . .. . .. . . . . .. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . .. . . ... 609-298-8200 
§ QPL MagnetiCS. Inc, P.O.BOX C, Lake Grove, NY 11755 ................ 515-589-3331 

Rapid Power Technologies. Graysbridge Rd • P.o.BOX 291. Brookfield, CT 06804 
· . . . . . .. . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. 203-775-0411 ;800-332-1111 

Sanford-Miller Corp.. 8 John St, Lynbroo~ NY lt563 .... 515-593-2025;800-645-5900 
Schauer Manufacturing, 4500 Alpine Ave, Cincinnati. OH 45242 ........ 513-791-3030 

tSchott Corp, 1000 Parkers Lk. Rd., Wayzata, MN 55391 ................ 612-475-1173 
Shape Magnetronics, Inc, 901 DuPage Ave .• Lombard, IL 60148 ........ 312-620-8394 

§Shokai Far East Ltd.. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
Sierra West Power Systems, 2615 Missouri St, Las Cruces, NM 88001 ................ . 

505-522-8828 
tSigma Electronics Inc, 10630 Kinghurst Dr, Houston. TX 77099 ........ 713-933-4700 
tSigmapower.lnc, 20790 Leapwood Ave, Carson, CA 90746 ............ 213-32-Sigma 

§t Skyway Magnellcs, 35372 Hwy 79. Warner Springs. CA 92086 . . . . . ..... 619-782-3342 
South American Development Corp, Rle. 9G. A.D. 413. Hyde Par~ NY 12538 

· . . . . . . . . . . . . . . . . . . . . .. . .. . . . .. . . . . . . . . . .. .. . .. . .. . .. . . . . . . . . . .. . . . .. .. 914-229-8866 
Sprague Electric Company. Passive Components Group, 41 Harnpton Rd. P. O. Box 

9102. Mansfield, MA 02048-9102 ..................................... 617-339-8900 
§ Square 0 Co .• Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
tStaco Energy Products Co, 301 Gaddis Blvd. Dayton, OH 45403 ....... 513-253-1191 

Staco Transpower. 610 W. 6th St, Ml Carmel.IL 62863 ................. 618-262-5555 
t Sterling Transformer Corp.. 510 Driggs Ave .• Brooklyn. NY 11211 •...... 718-782-4200 

Taco Corp, Bay Rd. P. O. Box A, Winnisquam, NH 03289 ............... 603-524-1998 
Texas Transformer Corp.. P.O. Box 220. Plano, TX 75074 ............... 214-424-1581 

§t Thordarson Meissner. Components Corp. of Amer .• Electronic Center, Mt Carmel. IL 
62863 ................................................................ 618-262-5121 

§ Tokin America, Inc .• 155 Nicholson Ln, 95134. CA 95131 ............... 408-432-6020 
Torad Coil Co, Inc, 283 Linden Rd.. Wayne. NJ 07470 ....•............. 201-835-6195 

Transformers, Printed Circuit Mounting-5600 
Torelco.lnc, 14 Paine Ave, P. O. Box 560. Irvington. NJ 07111 ........ . 
Torema U.SA. Inc, 6699 Portwest Dr, No. 130. Houston, TX 77024 .... . 
Trancor. 108 N. High St, P.O. Box 907. San Saba, TX 76877 ........... . 
Trans American Transformer. 142 Peconic Ave, Medford, NY 11763 
Transformation Electronics Group. P.O. Box 2314, Flagler Bch, FL 32036 

201-374-8641 
713-861-6643 
915-372-6127 
518-654-1880 

904-439-5888 
tTransistor Devices, Inc, 274 S. Salem St, Randolph, NJ 07869 ......... 201-361-8622 

Universal VoHronics, 27 Radio Circle Dr, Ml Kisco, NY 10549 .......... 914-241-1300 
Valor Electronics, 6275 Nancy Ridge Dr, San Diego. CA 92121-2245 ... 619-458-1471 

tVanguard Electronics Co .• 1480 W. 178th St, Gardena, CA 90248 ....... 213-323-4100 
Walker Power. Inc.. Walker MagnetiCS Group. lOB Mill St, Warner. NH 03278 

....................................................................... 603-458-3111 
§Zambre Co, Inc .• 2134 Old Middlelleld Way, Mountain View. CA 94043 .. 415-968-9176 

Transformers, Power Distribution-5600 
Controlled Power Co., 1955 Stephenson Hwy., Troy, MI48083, 

313-528-3700;1-800-521-4792 ..................................... 002085 
Dynapower Corporation. Box 3180. Fannington Hills. MI48333. 313-553-4300 

................................................................. 001706 
.§ Hitran Corp •• Agex. 362 Highway 31. Flemington. NJ 08822-9301. 201-782-5525 

................................................................. A·2240 
t Oram High Voltage, P.O. Box 1176, Dayton. TX n535, 409-258-5553 .••• 001859 

§t Topaz. Inc •• 9192 Topaz Way. San Diego. CA 92123-1165. 619-279~831 ••.••. 
002156 

United Transfonner Corporation. SUb. of OPT Industries. 300 Red School Lane. 
Phillipsburg. NJ 08865, 201-454-2600 .............................. A·2428 

Acme Electric Corporation. 20 Water Street Cuba, NY 14727 ..... ..... 715-968-2400 
Acme Transformer. Acme Electric Corporation. Rle. 4. Box 54. Lumberton. NC 28358 

.................................................................... 919-738-1121 
Advanced Components Inds .• Inc .• Spitznagel GmbH. 120 Center Street EI Segundo. CA 

90245. .. ............................................ 213-322-4249 
§t Aydin Radar & EW Division, Div. of Aydin Corporation. 32 Great Oaks Boulevard, San 

Jose. CA 95119-1371 ............................ 408-629-1100 
Berk.shire Transformer Corp, Route 341. P.O. Box 129. Kent CT 06757 

203-927-3541 
§ Golden Pacific Electronics. Inc, 560 S. Melrose St, Placentia, CA 92670 

............................................... 714-993-6970 
§Harnrnond Manufacturing Co., 1690 Walden AVe.. Buffalo. NY 14225 715-894-5710 

ISOREG Corp .• 410 Great Rd., P.O. Box 486. Littleton. MA 01460 ........ 617-485-9483 
Lestronies, Inc .• 1840 Industrial Circle, Longmon\ CO 80501 303-651-2011 

tMagnetic Devices Inc, 5575 Keamy Villa Rd.. San Diego. CA 92123 .... 619-279-7054 
Neshaminy Transformer. Nesharniny Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ........................................................... 215-794-7411 
OPT Industries Inc .• 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
Polyphase Instrument 175 Commerce Dr .• Fl Washington, PA 19034 ... 215-643-6950 

§QPL Magnetics, Inc, P.O.BOX C. Lake Grove, NY 11755 ................ 518-589-3331 
Rapid Power Technologies, Graysbridge Rd. P.O.BOX 291. Brookfield, CT 06804 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 203-775-0411 ;800-332-1111 
§ Square 0 Co, Executive Plaza, Palatine, IL 60067 .,.................... 312-397-2600 
§Staco Energy Products Co .• 301 Gaddis Blvd., Dayton. OH 45403 ....... 513-253-1191 

Staco Transpower. 610 W. 6th St, Mt Carmel.IL 62883 ................. 618-262-5555 
Texas Transformer Corp .• P.O. Box 220. Plano. TX 75074 ............... 214-424-1581 
Thordarson Meissner. Components Corp. of Arner, Electronic Center. Mt Carmel. IL 

62863.... .. .................................................... 618-262-5121 
Torad Coil Co, Inc, 283 linden Rd., Wayne, NJ 07470 .................. 201"835-6195 
Walker Power. Inc .• Walker MagnetiCS Group, 10 B Mill st.. Warner. NH 03278 

..............................................•........ 603-458-3111 
Xebex Data Systems, 6610 Buckley Dr .• Cambria, CA 93428 ............ 805-927-5008 

Transformers, Printed Circuit Mounting-5600 
t Abbott Technologies. Inc •• Burbank Division, Transformers. 639 So. Glenwood PI •• 

Burbank, CA 91506. 818-841-3630 ................................. A.2157 
Amecon. Inc •• 1900 S. Chris La., Anaheim. CA 92805. 714-634-2220;800-392-2292 

.. • .. . . • . • . . . .. . • . .. . . . • .. . . . • .. • . .. . . .. . • . • .. • . .. .. . • • • . • .• A·2175-2176 
Arsfan Products International Inc •• 99 Jericho Tpke., Jericho, NY 11753. 

516-333-8100 .................................................... A.2182 
AT&T. 555 Union Blvd., Allentown. PA 18103. 1-800-372-2447;ln 

Canada:I-800-553-2448 ...................................... A-2184-2191 
§Avel-Undberg.lnc .• 5 Old Town Park Rd .• Unit 47, New MiHord. CT 06n6, 

203-355-4711 .................................................... A.2192 
BH ElectroniCS. Inc.. 12219 Wood Lk. Dr., Burnsville, MN 55337, 612-894-9590 

• .. . . • . . . . . . . . . . . • . . . . . . . . • . . . • . • .. . . • . • .. . • .. . . . • .. . • . .. • •• A·2198-2201 
t Bicron ElectroniCS, 100 Barlow Street, Canaan. CT 06018, 203-824-5125 

• .. • • • . • . • . • • . • . • . .. • • . . .. . • . .. .. .. • . • .. • . .. • .. . . • . • • • . .. • •• A·2202-2203 
Caddell-Burns Mfg., 258 E. 2nd St.. Mineola, NY 11501-3508, 518-746-2310 , 
............................................................. A·I208-1209 

C & C Jetronic. Inc., Research Pk. 318 Wall St.. Princeton. NJ 08540, 
609-921-8540 .................................................... A·2204 

§ Dale Electronics, fnc., Yankton Div., E Hwy. 50. Box 180. Yankton. SD 57078, 
605-665-9301 ............................................... A·2205-2209 

§t Dormeyer Inds .• A. F. Donneyer Mfg. Co., Inc., 3418 N. Milwaukee. Chicago. IL 
60641.312-283-4000 ............................................. B·1619 

DynagelPower & MagnetiCS. Division 01 Oakleaf. Inc •• P.O. Box 95.551 Third 
Avenue. Canistota, SD 57012. 605-286-3462/3487 .• ;................ A·2212 

t Electromech. Inc •• 528 Elm Street, Kearny. NJ 07032. 201'997~950 ••••• A.2214 
§t EWC. Inc •• 725 Federal Ave •• Kenilworth, NJ 07033. 201-245-3200;800-526-4048 

....................................................... A·2218-2221.:I,l!23 
Foxboro/PCG, The Foxboro Company. 600 N. Bedford St., E Bridgewater. MA 

02333, 508-378-5260 ........................................ A·2232-2235 
§t Gowanda Electronics Corp., 1 Industrial PI •• Gowanda. NY 14070. 716-532-2234 

................................................................. A·1245 
Jerome Industries Corp •• 730 E. Division St.. Elizabeth, NJ 07201. 201-353-5700 

................................................................. A·2242 
JM Transformer Co •• Inc., 112 Florida St.. Fanningclale. NY 11735; 516-293-0475 

• • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • •• • • • • • • . • • • • • • • • • • • • • •• A·2243-2247 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformer'$, Printed Circuit Mounting .. 5600 (Cont'd) PRODUCT INDEX & DIRECTORY 

L.eneo EIctma., Inc., 1330 Belden St., McHenry, IL 60050, 815-344-2900 •••••• 
A'2248 

Magnetek Corp., 7315 Reel Deer Dr., Boulder, CO 80301-4696, 303-442-6700 
••••• , ••••••••••••••.••.•••••••••••• , ......................... A.2250-2251 

§ Magnetek Triad, 1124 E. Franklin St., Huntington, IN 46750, 219-356-6500 
• •••••••••••••.•••••••.••••••••••••••• , • • • • • • • • • •• A'2252-2255,2280-2261 

tMagnetico 1nc.,182 Morris Ave., Holtsville, NY 11742, 516-654-1166 ••••• A'2262 
Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-58NI510 ................................... :. A'2265-2272,2li76-2279 
§t Mlcrotran Co. Inc., 145 E.Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ............................................... A'2283-2296 
t Mini-Circuits Lab., 2625 E. 14th St., P.O. Box 350166, !3rooklyn, NY 11235.0003, 

718-934-4500 .............. ;.................................... .A·1775 
§ MuHl Products International, 218 uttle Falls Rd., P.O. Box 238, cedar Grove, NJ 

07009, 201-239-8183 ........................................ A'2298-2299 
t North Hills Electronics, 1 Alexander Pl., Glen Cove, NY 11542, 516-671-5700 

••••••••••••••••••.•••••..•••••••••••••••••••••••••.•••••.••••••• A'2300 
Pars-Une Transformer Co., Inc., 511 $outh Palm Ave., Alhambra, CA 91803, 

818-28HI222 .................................................... A'2318 
PC Transformer Corp., 64 D Nancy St., West Babylon, NY 11704, 516-491-3300 

• • .. • • .. • • • .. • . • •• .. . .. .. . • . . . • • • .. • . • . • • . • . • • .. • • • • ... A'2308-2312,2315 
t Perkin-Elmer Corp., Elctrn. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132, 

203-762-4786 .......................... ~ .......... '. .. • .• .. . • • . • .• A'23t7 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., M\. Veman, NY 10552, . 

914-699-5514;800-431-1064 •.•••• A'2319,2341-2343,2346,2348, 001863-1882 
. t Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 

215-643-6950 ............................................... A'2350-2351 
Pram Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

............................................ _.... •• A'2355-2357,2364-2365 
Renco Electronics, Inc., 80 Jefryn Blvd., East, Deer Pk., NY 11729, 

516-586-5566;1-800-645-5828 ••.••••.••.••.•.•.•.••••.•• A'1284,2367,2369 
Schaffner EMC, Inc., Components Division, 825 lehigh Avenue, Union, NJ 07083, 

201-851-0644;800-367-5566 ....................................... A'1691 
t Shogyo International Corp., 287 Northern Blvd., Graat Neck, NY 11021, . 

516-466-0911 ............................................ A'2366, 001967 
t Signal Transformer Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 

11696,516-239-5777 ••••••••••••••••••.• A'2372,2374-2379,2382,2384,2388 
§ Stancor Products, Hamilton Standard Controls, 131 Godfrey St., Logansport, IN 

46947,219-722-2244 .:........................................... A'2393 
t Standex Electronics, Standex International, 4538 Camberweli Rd., CinCinnati, OH 

45209,513-871-3777 ............................................. A'1287 
Tamura Corporatio.n of America, 1150 Dominguez St., Carson, CA 90746-3518, 

213-638-1790 .............................. A'1291 ,1695,2395,2401, 001983 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... A'2407, B'1022-1025 
t Torotel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199, 816-761-6314 

• . ; .. • .• .. .. • .. • .. • • .. • .. ... .. .. .. • • • • .. • • • • • • . . • • • • • .. • . ... A'2418-2423 
tTorwieo Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 20.1-364-1800 

............. : • • .. .. • • .. • • • • .. .. • • .. • . • .. • .. . • .. • . • . • • • • • • .• A'2424-2425 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763, 

516-654-1880 .................................................... A'2426 
Transformer Technologies, Inc., 52 Putnam St., M\. Vernon, NY 10SSO, 

914-668-1800 .................................................... A'2427 
TIE, Incorporstad, 11652 W. Olympic Blvd., Las A.ngeles, CA 90064, 

213-478-8224 ..................................................... A'2433 
Ulveco, Inc., 323 Vintage Park Drive, Foster City, CA 94404, 415-574-1100 

................................................................. A·2431 
§t United Transformer Corporation, Sub. of OPT Industries, 300 Reel School Lane, 

PhilUpsburg, NJ 06865, 201-454-2600 .............................. A'2429 
§ Vitec Electronic CorpOration, 1525A Eaat Acequla, Visalia, CA 93291, 

209-739-1077 ............................................... A'2435-2439 

§t Abl~. ~~~~'. "'.~~~~~~~~. ~~~.: .12~.2 .~. ~e~ ~~.~: ~~. ~~ri.~~ .CA. 9.17~~6-571_6260 
Actown-Electrocai~ Inc., 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
Advanced Components Indo., Inc., Spitznagel GmbH, 120 Center Street, EI Segundo, CA 

90245 . . .. .. . • .. .. .. .. . .. . .. .. . .. . .. .. . .. . .. . . .. . . . . .. . . . . . .. . . . . . . . .. 213-322-4249 
t AlE Magnetics, Div. of Vem~ron, 701 Murfreesboro Rd., Nashville, TN 37210 

................................................................. , . . . .. 615-244-9024 
Alber, Inc., 19013 36th Ave. W., Lynnwood, WA 98036 .................. 206-771-4006 
American Magnatics, P.O. Box 49, Carterville, IL 62918 .................. 616-985-4838 

§Atlanlic Magnetics, Inc., 1441 S.W. 30th Ave., Pompano Baach, FL 33069 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-7920 

t Automatic Coil Corp. Sub. Designatr!!nics, Inc. 3545 N.W. 71 st S~ Dept E, Miami, FL 
33147 ................................................................ 305-696-6660 

Basler Elec. Ate. 143, Highland, IL 62249 .......... .. .. .. • .. .. .. . .. . .... 616-654-2341 
§ Belllnds., J. W. Miller Div. 19070 Reyes Ave .• P.O. Box 5825, Rancho Dominguez, CA 

90224-5825 .......................................................... 213-537-5200 
Berkshire Transformer Corp. Route 341, P.O. Box 129, Kent CT 06757 

· ..................................................... , . . . . . • . . . . . . . . .. 203-927-3541 
t BG Electronics, 30 South S~ Mt Vernan, NY 10550 ......•. , ........ ,.. 914-864-5591 
tR .G. Laboratories, Inc., 75 Travis Ave. Binghamton, NY 13904 .......... 607-722-2376 
tBoums Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 

Caddell Coil Corp., 35M Main S~ Pouftney. VT 05764 ..... , . . . . .. . . . . . .. 802-287-4055 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

.............................................. ' ................. , ...... 213-936-6188 
tCoil-Q Corp., 340 Bronxville Rd. Bronxville, NY 10706 ................... 914-337-4775 

Computer Components, Inc., 629 Fifth Ave., Pelham, NY 10803 ......... 914-736-1611 
tCramerCoiI & Translormer'Co. Inc., 401 Progress Dr. Saukville, WI 53080 

........•........ ,.,................................................... 414-264-9425 
Cuslam Bobbin Windings A & K Corporation, P.O. Box 2369, Zanesville. OH 

43702-2369 •....... ,................................................. 614-452-6973 
Dantel, 2991 N. Argyle Ave., Fresno, CA 93727 ........ , ...... . .. .. .. ... 209-292-1111 

tDeYoung Manufacturing, Inc. 12920 ~E.125th Way, Kirkland, WA 98034 
· .............. , ............•......•............... , ...... , . . . . . . . • . . . • 206-823-4798 

t Dietz Design, Inc., 100 Electronics Pkwy. Belton, MO 64012 .•.......... 816-331-4911 
Douglas Randall. 6 Pawcatuck,Ave., Pawcatuck, CT 06379 ..•.......... 203-599-2075 

Electro Assemblies Corp, 425 Huehl Rd., Bldg. 17, ~hbraok, IL 60062 
· ...... , . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 312-496-6520 

Electrocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ...•..... 219-232-2743 
ElectrOnetics, Inc.; Paine Field Bldg 335, Everett, WA 98204 ............. 206-355-1855 
Electronic Coil Corp. Farmington Industrial Park, Farmington, CT 06032 

.....•............ _.................................................... 203-677-6731 
tElectronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ...•..... 201-942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave.; Chicago, IL 60618 ................... 312-478-7300 
Endicott Coil, 24 Charlotte S~ Binghamton, NY 13905 .................. 607-797-1263 
Engineering Design & Sis. One E.D.S. Way, Danville, VA 24540 ......... 804-685-7073 

t Ferrotran Elctms. Co. Inc. 11 W. 25th St, New York, NY 10010 ......... 212-691-3610 
t Freed Transformer, 1718 Weirlietd St, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp. 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
Gettysburg Transformer CorporatiOn, 1380 Old Harrisburg Rd., P.O. Box 99. Gettysburg, 

PA 17325 ..... , ...................................................... 717-334-2191 
§ Golden Pacific Electronics, Inc, 560 S. Melrose St, Placentia, CA 92670 

714-993-6970 
Gr~ ·;.;~;.i;,;.;,;~;~,·150() M';;;~~'~ G;.;;,;i H~~;;';" MI' 494;:; : : : : : : : : :: 616-842-5430 

§Hammond Manufacturing Co. 1690 Walden Ave., Buffalo, NY 14225 ... , 716-894-5710 
tHisonic, Inc, 249 ~ Troost P.O. Box 1130. Olathe,KS 66061 ........... 913-782-0012 
§James Electronics, 4050 N. Rockwell, Chicago,lL 60618 ................ 312-463-6500 

§t JB Electronic Transformers, 2300 W. Arm~age Ave. Chicago, IL 60647 ...•............. 
312-342-0Q80 

Kappa Networks, Inc., 1443 Pinewood. St, Rahway, NJ 07065 ............ 201-396-9400; 
1-8(JO.223-0603 

KGS Electronics, Inc. 2029 N. Lincoln Ave., Pasadena, CA 91103 ....... 818-798-0788 
LEPCO/Leonard Elec. Prods. 85 Industrial Dr, Brownsville, TX 78521 .. 512-546-1625 
Mag-Con,1626 Terrace Dr. St Paul, MN 55113 ................... : .... 612-633-8820 

t Magnetic Circu~ Elements, 1540 Moffett S~ Salinas, CA 93905 ......... 406-757-8752 
t MagnetiC Component Engineering, Inc. 11379 Playa Stree~ Culver City. CA 90230 

.................................................................... 213-398-4761 
Magnetic Devices Inc. 5575 Kearny Villa Rd., San Diego, CA 92123 .... 619-279-7054 
Merrimack MagnetiCS Corp. 121 Hale S~ Lowell, MA 01851 ............ 617-456-1487 
Midcom. Inc., 121 Airport Dr. Watertown, SO 57201 ..................... 605-886-4385 
Milwaukee Transformer Co, MTE Corporation. 7901 W. Clinton Avenue. Milwaukee, WI 

53223 .. .. . .. . .. .. .. .. . . .. .. .. .. .. .. . .. . .. . .. .. .. . .. .. .. .. . .. .. .. . .... 414-356-5300 
Mini-Magnelics Co. Inc, 1100 Funon Place, Fremont CA 94539 ........ 415-490-7500 
MTE Corp., 7901 W. Clinton Ave. P.O. Box 23957, Milwaukee, WI 53223 

, ....................... , . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . .. 414·358-5300 
Nesharniny Transformer, Neshaminy Electronics Corp, Edisoll-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc. 999 An~a Ave., Antioch, IL 60002 ........... 312-395-5710 

Deco Corp., 4607 S.E. Intemational Way, Milwaukie. OR 97222 ......... 503-659-7932 
Onan Power/Electronics, 4801 W. 81st St, Minneapolis, MN 55437 ..... 612-921-5600 

{OPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
t Osbome Transformer, 19636 Derby S~ Detroi1, MI 48203 ............... 313-366-4136 

Penn-Tran Corp., Box 1321, Rle. 144N, Wingate, PA 16880 ............. 814-355-1521 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
t Power Magna-Tech Corporation, 441 High Street Perth Amboy. NJ 06861 

....................................................................... 201-826-4700 
Power Sources International Inc. Sources Electronics, 15014 Malach~e Ct, Reno. NV 

89506 .. .. . .. .. .. .. .. . . .. .. .. . .. .. .. .. .. .. .. .. . . .. .. .. .. .. . .. .. .. . .... 702-972-1224 
Precision Components. Inc., 1110 W. National Ave., Addison, IL 60101 .. 312-543-6400 

t Preferred Electronics, Inc, Main Line Dr. P.O. Box 248, Westfield, MA 01088 
· .. . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . .. . 413-568-2301 

t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown. NJ 08505 
............. , . . . . .. . . . . . . . . .. . .. . .. . . .. . . . . . . . . . . . . . . . . . . . 609-298-8200 

§ Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 
· . . . . . . . . . . . . . . . . . . . . . . . . . .. .......................................... 619-268-2400 

§QPL Magnetics, Inc .• P.O.BOX C. Lake Grove, NY 11755 ............. ". 516-589-3331 
tRhombus Industries, 15801 Chemical Ln., Huntington Bch. CA 92649-1595 

· .................................................. , . . . . . . . . . . . . . . . . . .. 714-898-0960 
Schott Corp., 1000 Parkers Lk. Rd., Wayzata, MN 55391 ................ 612-475-1173 

§Shokai Far Eas~ Ltd. 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc., 10830 Kinghursl Dr, Houston, TX 77099 ,....... 713-933-4700 
tSigmapower, Inc., 20790 Leapwood Ave. Carson. CA 90746 ............ 213-32-Sigma 

South American Developmenl Corp., Ate. 00, R.D. 413, Hyde Park NY 12538 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . .. .. . . . . . . . . . . . . . . . . . . .. 914-229-8866 

Staco Transpower, 610 W. 6th S~ Mt Carmel, IL 62883 . . . . .. . . . . . . . . . .. 618-262-5555 
Stanford Applied Engrg. Inc., 3520 De La Cruz Blvd., Sanla Clara, CA 95054 

· .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . .. 408-986-0700 
t Slerling Transformer Corp., 510 Driggs Ave. Brooklyn, NY 11211 ....... 718-782-4200 

Teco Corp., Bay Rd, P. O. Box A, Winnisquam, NH 03289 ...... : ... , .... 603-524-1998 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Components Corp. of Amer. Electronic Center, Mt Carme~IL 
62883 ..... , ...... : ............... , ........... , ....................... 618-262-5121 

§ Toko America, Inc., 1250 Feehanville Dr. Mt Prospect" IL 60056 . . . . . . . 312-297-0070 
tTorolron Corp, 519 South Filth Ave., Mt Veman, NY 10550 ...... ,..... 914-864-2050 

Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 76877 ........ ,... 915-372-6127 
t Transistor Devices, Inc. 274 S. Salem St, Randolph, NJ 07869 ......... 201-361-6622 

Valor Electronics, 6275 Nancy Ridge Dr, San Diego, .CA 92121-2245 .... 61.9-458-1471 
tVanguard Electronics Co., 1480 W. 178th S~ Gardena, CA 90248 ....... 213-323-4100 
t Wayne Transformer Co., Inc., 666 Pacific S~ Brooklyn, NY 11217 ....... 718-783-9007 

Wirebenders, Inc., 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ. 85021 ... 602-881-1856 
Xylog Corp, 83 Hobart St, Hackensack, NJ 07601 ...................... 201-489-4040 

§Zarnbre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-986-9176 

Transformers, Programmable Ratio-5600 
t Plco Electronics, Inc., 453 North MacQuesten Pkwy., M\. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A'2319 
Ryan International Corp., 4800 Evanswood Dr., Columbus, OH 43229-6207, 

614-885-3303 .................................................... 001318 
Astrosystems,6 Nevada Dr., Lake Success, NY 11042 .....•........... : 516-328-1600 
Berkshire Transformer Corp. Route 341, P.O. Box 129"Kent, CT 06757 

· ... , ........................... , .................................... ". 203-927·3541 

§~Product sold through distributors t-Product meets MIL specs EEM 1988 



Bey Electric, Inc., 362 Main St, Box 548, Lincoln Park. NJ 07035 ........ 201-694-5000 
Staco Energy Products Co, 301 Gaddis Blvd.. Dayton, OH 45403 ....... 513-253-1191 

Transformers, Pulse-5600 
Arstan Products International Inc" 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 ....... _ .. • .. • • . • .. • • . .. • .. • • • . . • . • . .. • . . • . .. • • . • . •. A.2182 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-8oo-372-2447;ln 

Canada:1-800-553-2448 •.••.•..••.••.•. _................ A.2185-2186.2188 
Avteeh Electrosystems Lid., P.O. Box 5120, Stn. F, Ottawa, Ontario, CANADA 

K2C 3H4, 613-226-5772 .• .... ..................................... 001211 
Bel Fuse, 198 Van Vorst St, Jersey City, NJ 07302, 201-432~63 •••••• A·2194 
BH Electronics, Inc., 12219 Wood lk. Dr., Burnsville, MN 55337, 612-894-9590 

• .......................................................... _ A·2198-2201 
t Bieron ElectroniCS, 100 Barlow Street, Canaan, CT 06018, 203-824-5125 

· .. . • • . • . • • . • • . • . . • . .. • . . .. . . • • . • . • .. . • • . • . • . • .. .. • .. • • • .. .• A·2202-2203 
Caddell-Burns MIg., 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

............................................................ A·1208-1209 
C & C Jetronie, Inc., Research Pic. 318 Wall St., Princeton, NJ 08540, 

609-921-8540 .................................................... A.2204 
Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605·665-9301 ............................................... A· 2205,2208 
t Delta Products Corporation, 3823 Spinnaker Ct, Fremont, CA 94538, 

415-770-0660 .................................................... A.1551 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pic., NJ 07650, 201-947-0400 

· .................... ....................................... A·1558,2215 
t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

· ................................................................ A·2216 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St, E. Bridgewater, MA 

02333,508-378-5260 ........................................ A·2233-2235 
t Hisonie, Inc., 249 N. Troost, P.O. Box 1130, Olsthe, KS 66061, 913-782-0012 

................................................................. A·2239 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696, 303-442-6700 

••.•...•• ; ....................................................... A·2250 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

· .. • • .. . • . .. • . • • .. • • • • • . • • • • • . • • . • • • .. . • . . • • .. • .. • • • . • . .. ... A·2252-2253 
t Magnetieo Inc., 182 Morris Ave., Holtsville, NY 11742, 516-654-1166..... A·2262 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-587-0510 .................................................... A·2265 

§t Mierotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 .................................................... A.2282 

Multi Products International, 218 Little Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009,201-239-8183 .................................... _........ A·2298 

t North Hills Electronics, 1 Alexander PL, Glen Cove, NY 11542, 516-671-5700 
................................................................. A·2301 

§t PCA ElectroniCS, 16799 Schoenborn St, Sepulveda, CA 91343, 818-892-0761 
................................................................. A·2307 

Pearson ElectroniCS, Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303, 
415-494-6444 .................................................... A.2316 

t Pieo ElectroniCS, Inc., 453 North MscQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 .•.•.••...•.•.•..•.••..• A.2319,2340-2341,2348 

t Polyphase Instrument, 175 Commerce Dr., Fl Washington, PA 19034, 
215-643-6950 ............................................... A·2350-2351 

t Power Magne-Teeh Corporation, 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 ............................................... A·2352-2353 

Tamura Corporstion of America, 1150 Dominguez St., Carson, CA 90746-3518, 
213-638-1790 •.••.•.•..•.•...•.••••... A.1291,1695,2395,2397,2399,001983 

t Teehnitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
• . • • .. • • . . . • . .. .. . .. • . .. .. . .. . . • .. • • .. • • • . • • . •. A·1628,2407, B·1022-1025 

tTorwieo Elctrns.lnc., 410 Oberlin Ave. South, Lakewood, NJ 08701, 201-364-1800 
.................................................... _ ............ A·2424 

t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 .............................................. ....... A.2426 

§t United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipaburg, NJ 08865, 201-454-2600 .••.•.•.•••.•..•.•.••.•.•.••.• A.2428 

§t Valor ElectroniCS, 6275 Nancy Ridge Dr., San Diego, CA 92121-2245, 
619-458-1471 ..................................................... 002031· 

§t Vltec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 
209-739-1077 .......................................... A.2435-2437,2439 

Actown-Electrocoil, Inc. 2414 Highview, Spring Grove.IL 60081 ........ 815-675-6641 
Advanced Components Inds., Inc., Spitznagel GmbH, 120 Center Street, EI Segundo, CA 

90245 . .. . . . . . . . . .. . . . . . . . . . . . .. . . . .. . . . . . . . . . .. . .. .. . .. . .. . .. . . . . . . .. 213-322-4249 
t AlE Magnetics Div. of Vernitron, 701 Murlreesboro Rd.. Nashville, TN 37210 

· . . . . . .. . . . .. .. . .. . .. . . . . . . . . . . . .. .. .. . . . . . . . ... ... . . . . . .. . ... . . . .. . .... 615-244-9024 
American Magnelics P.O. Box 49, Carterville, IL 62918 .................. 618-985-4838 
Amplifier Research, 160 School House Rd.. Souderton, PA 18964-9990 

....................................................................... 215-723-8181 
Andover,lnc., 310 North Earl Avenue, Lafayelle.IN 47904 .............. 317-447-1157 

§Atlantie Magnelics Inc, 1441 S.W. 30th Ave, Pompano Beach, FL 33069 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 305-979-7920 

tAtlas Engineering Corp., 10 Cheney St, Dorchester, MA 02121 .......... 617-445-7100 
t Automatic Coil Corp, Sub. Designatronics Inc., 3545 N.W. 71s1 SL Dept E, Miarn~ FL 

33147................................................................ 305-696-6660 
t Axel Elctms., General Signal Corp., 134-20 Jamaica Ave .• Jarnaica,NY 11418 

.. . .. .. . . .. . .. . . . . . . . . . . . .. .. .. . .. . . . . . . .. . .. . .. .. . .. . . . . . .. . .. . . . . .. .. 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Ken~ CT 06757 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 203-927-3541 
tB. G. laboratories, Inc, 75 Travis Ave, Binghamton, NY 13904 ...•...... 607-722-2376 
§ Bourns, Inc., Resistive Components Group, 1200 Columbia Ave, Riverside, CA 92507 

....................................................................... 714-781-5050 
tBourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 
tChlo!ide Power Electronics 10931 Pellicano Drive. EI Paso, TX 79935 .. 915-592-9985 
tCoest Coil Co, Coast MagneliCS 5333 W. Washington Blvd.. Los Angeles, CA 90016 

.....•......................•..•.....................•......•........•. 213-936-6188 
tCoiitronics Inc., 984 S.W. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 

Transformers, Pulse-5600 (Cont'd) 

tComponent SpeciaRies Corp, 9143 E. La Rosa Dr, Temple City, CA 91780 
....................................................................... 213-283-0015 

Cord Electronics Inc., 177 Cantiague Rock Rd.. Westbury, NY 11590 ... 516-935-3640 
t Cramer Coil & Transformer Co, Inc., 401 Progress Dr, Saukville. WI 53080 

· . .. . . . .. . . . . . . .. . .. . . . . . . . . . . . . .. .. . .. .. . .. . .. . . . . .. . . . .. . . . .. .. . . .. .. 414-284-9425 
Datatronics Ltd., P. O. Box 2839. Blue Jay. CA 92317 ................... 714-336-3561 

t Del Elctms. Corp., 250 E. Sandford Blvd., Mt Vemon, NY 10550 . . . . . . . .. 914-699-2000 
Delevan Div .• American Precision Inds. Inc.. 270 Quaker Rd.. E. Aurora. NY 14052 

· ............................................. : . . . . . . .. . . . . .. .. . . . . . . .. 716-652-3600 
t DeYoung Manufacturing, Inc, 12920 N.E. 1251h Way. Kirkland, WA 98034 

....................................................................... 206-823-4798 
tDietz DeSign, Inc., 100 Electronics Pkwy, BeRon, MO 64012 ............ 816-331-4911 

EG&G, Inc, Electro-OptiCS Div, 35 Congress SL Salem, MA 01970 ..... 617-745-3200 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
Electrocom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ......... 219-232-2743 

t Electronic Transformer Corp., P.O. Box 188. Totowa. NJ 07511 ......... 201-942-2222 
Electro-Pacific, 5770 Thornwood Dr, Goleta, CA 93117 ................. 805-964-0751 

tElnetic Electronics, Inc, P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546' 
tEI-Rad Mig.. 2800 W. Cullom Ave, Chicago, IL 60618 ................... 312-478-7300 

Endicott Coil, 24 Charlotte St, Binghamton. NY 13905 .................. 607-797-1263 
tEngine Systems Division, Simmonds PrecisiOn, P.O. Box 310, Norwich, NY 13815 

....................................................................... 607-335-5000 
§ ENI, Inc, Emerson Electric Co, 100 Highpower Road, Rochester, NY 14623 

......................................... .... ............. 716-427-8300 
t Frederick Components Inti., 20806 Plummer SI., Chatsworth, CA 91311 

· . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. ... 818-882-0868;800-354.Q660 
§t Freed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 .... .. 516-242-3006 
Grand Transformers, 1500 Marion SL Grand Haven, MI49417 .......... 616-842-5430 

§Hammond Manufacturing Co., 1690 Walden Ave, Buffalo, NY 14225 .... 716-894-5710 
Hipotronics Inc, P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 
Hitran Corp .• Agel<, 362 Highway 31. Flemington, NJ 08822-9301 ....... 201-782-5525 
Hughes Aircraft Co,. Microelctrns. Sys. Div, 2601 Campus Or, Irvine, CA 92715 

....................................................................... 714-752-3800 
Hurricane Electronics Lab, P.O. Box 1280, Hurricane, UT 84737 ......... 801-635-2003 
ICQ-RALL Y Corporation, 2575 E. Bayshore Ad., Palo Alto, CA 94303 . . .. 415-856-9900 

t ILC Data Device Corp., 105 Wilbur PI, Bohemia. NY 11716 ............. 516-567-5600 
Industrial Midwec Capacftor Corp., 4902 Tollview Dr., Rolling Meadows, IL 60008 

..................................................................... ;. 312-577-0120 
§ James Electronics, 4050 N. Rockwell. Chicago, IL 60618 . . . . . . . . . . . . . . .. 312-463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60847 ................ . 
312-342-0080 

Jerome Industries Corp., 730 E. Division SI., Elizabeth, NJ 07201 ........ 201-353-5700 
t Kappa Networks, Inc., 1443 Pinewood'SI., Rahway, NJ 07065 ............ 201-396-9400; 

1-800-223-0603 
KGS Electronica, Inc., 2029 N. Uncaln Ave., Pasadena. CA 91103 ....... 816-798-0786 
Lenco Elctrns., Inc., 1330 Belden St, McHenry, IL 60050 ................ 815-344-2900 
LEPCO/Leonard Elec Prods., 85 Industrial Dr, Brownsville. TX 78521 .. 512-546-1625 
Lestronics. Inc., 1640 Industrial Circle. Longmon~ CO 80501 ............ 303-651-2011 
Mag-Con, 1626 Terrace Dr., St Pau( MN 55113 ........................ 612-633-8820 

t MagnetiC Component Engineering, Inc, 11379 Playa Stree~ Culver City, CA 90230 
· . . . . .. . .. . . . . . . . . . . . . .. . . . . . . . . . .. . . . .. .. ... . .. . .. .. . .. ... .. . . . . . . .... 213-398-4761 

Maxwell Laboratories, 8888 Balboa Avenue, San Diego, CA 92123-1506 
....................................................................... 619-279-5100 

Midcom, Inc., 121 Airport Dr, Watenown, SO 57201 ..................... 605-886-4385 
Nano Pulse Industries, 440 Nibus SI., Brea. CA 92670 .................. 714-529-2600 
Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 

t OPT Industries Inc, 300 Red School La., Phillipsburg, NJ 08665 ........ 201-454-2600 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 

Picosend Pulse Labs, Inc., P.O. Box 44, Boulder. CO 80306 ............. 303-443-1249 
tPrecision Components, Inc., 1110 W. National Ave, Addison,IL 60101 .. 312-543-6400 
§Pulse Engineering, Inc, 7250 Convoy Ct, P.O. Box 12235, San Diego. CA 92112 

· . . . . . . . . . .. .. . . . . . . .. . .. . .. .. . . . . . . . .. .. .. . . . . . .. . . .. . .. . . . . . .. . . . . . .. 619-266-2400 
§QPL MagnetiCS Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
t Radio Research Instrument Co, Inc., 584 North Main Street, Waterbury, CT 06704-3506 

· ................................ : . . . . .. . . .. . . .. . . . . . . .. .. . . . .. . . .. .... 203-753-5840 
t Raytheon Co., Microwave & Power Tube Div., 190 Willow St, WaRhem, MA 02154 

· . . . . . . . . .. .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . .. . .. . . ... 617-899-6400 
Relay Specialties, 17 Raritan Rd.. Oakland, NJ 07436 ................... 201-337-1000 
Renco Electronics, Inc, 60Jelryn Blvd.. East, Deer PI<., NY 11729 ........ 516-586-5566; 

1-600-645-5828 
tRhombus Industries, 15801 Chemical Ln, Huntington Bch., CA 92649-1595 

· .................................................... , . . . . . . . . . . . . . . . .. 714-898-0960 
t Schott Corp., 1000 Parkers Lk. Rd.. Wayzata. MN 55391 ...•............ 612-475-1173 
§Semikron, Inc, 11E Executive Dr, P.O. Box 66, Hudson, NH 03051-(l066 

.. . .. .. . .. . . .. . . . . . . . . . . . . . .. . .. . . . . . . . .. . .. . . . . . . . ... 603-883-8102;1-800-258-1308 
§Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale. NY 10530 ..... 914-681-0700 

South American Development Corp, Rle. 9G, RD. 413, Hyde Park, NY 12538 
· . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 

§t Sprague Electric Company, Passive Components Group. 41 Hampton Rd.. P. O. Box 
9102, Mansfield, MA 02048-9102 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 617-339-8900 

Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd.. Santa Clara. CA 95054 
· . . . . . .. . .. .. . . .. . . . .. . . . . . . .. . . . . .. . . .. . . .. . . . .. .. . . . . . . .. . . . . . . . . . .. . 408-986-0700 

Stangenes Industries, Inc, 1052 Eest Meadow Circle. Palo ARo, CA 94303 
· . . . . .. .. . . . . . . .. . . . .. . .. . . .. .. .. . .. . . . . . . .. . . . .. . . . .. . . . . . . . .. .. . . . ... 415-493-D814 

tSterling Transformer Corp, 510 Driggs Ave, Brooklyn, NY 11211 ....... 716-782-4200 
Talema Electronic, Inc., 301 N. Highway 63, Rolla. MO 65401 ........... 314-364-0882 

§ TDK Corporation, Electronic Components & Materia( 13-1, Nihonbashi, 1-Ghome, 
Chuo-ku" Tokyo, JAPAN 103 ......................................... (03) 278-5111 

Tele-Tech Corporation, P.o. Box 790. Bozeman, MT 59715 ............. 406-586-0291 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1561 
Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carme~ IL 

62863 ................................................................ 618-262-5121 
tTobe Deutschmann Labs.. Inc, 550 Tumpike St, Canton, MA 02021 .... 617-828-3366 
§Tokin America. Inc, 155 Nicholson Ln., 95134. CA 95131 ............... 408-432-8020 
§ Toko America, Inc., 1250 Feehanville Or, Mt Prospect" IL 60056 ........ 312-297-0070 

EEM 1988 §-Product sold through distributors f-Product meets MIL specs 



Transformers, Pulse-5600 (Cont'd) 
Tarad Coil Co., Inc.. 283 Linden Ad., Wayne, NJ 07470 .................. 201-835-6195 

tTorotron Corp., 519 South Filth Ave., Ml Vernon, NY 10550 ............. 914-664-2050 
tVanguard Electronics Co, 1480W. 178th Sl, Gardena, CA 90248 ......• 213-323--4100 
tVonampere Corp., 146 Horton Ave., lynbrook. NY 11563 ................ 51&887-9443 
tWayne Transformer Co., Inc.. 666 Pacific Sl, Brooklyn. NY 11217 •...... 718-783-9007 
tWirebenders,lnc.. 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 

§tzambre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043;. 415-968-9176 

Transformers, Ratio-5600 
Belllncls., J. W. Miller Dlv., 19070 Reyes Ave., P.O. Box 5825, Rencho 

Dominguez, CA 90224-5825, 213-537-5200 •••••••••••• ' •••••••.•••• , A.1205 
Foxboro/PCG, The Foxboro Company. 600 N. Bedford St., E. Bridgewater, MA 

02333, 508-378-5260 ••••••••••••••••••••••••••••.••••••••••.•••• .A.2235 
MCI Transformer Corporation, 411 Manhathln AYe., Bebylon, NY 11704, 

518-587041510 .................................................... A.2265 
§t Microtran Co. Inc., 145 E. Mineola Ave., P. O. Bo.x 236, Valley Stream, NY 11582, 

516-561-6050 ••••••••••••••••••••••••••••••••.••••••••••••••••••• A.2282 
t Plco Electronics, Inc., 453 North MacOuesten Pkwy., Mt. Vemon, NY 10552, 

914-699-5514;800~31-1064 ............................. ;......... A.2319 
Renco Electronics, Inc., 60 Jefryn Blvd., East, Deer Pic., NY 11729, ' 

518-588-5566;HIOO-645-5828 ••••••••••.••••••.••••••••••• ,....... A.2367 
Ryan International Corp., 4800 EYanswood Dr., Columbus, OH 43229-6207, 

614-885-3303 .................................................... 001318 
t Autornalic Coil Corp., Sub. Designatronics 1nc.,3545 N.W. 71st St, Dept E, Miami, Fl 

33147 ................................................................ 305-698-6660 
§t Aydin Radar & CW Division, Div. of Aydin CorporatiOn, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ................................................ 408-629-1100 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent, CT 06757 

· . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 203-927-3541 
t B. G. Laboratories, Inc.. 75 Travis Ave, Binghamton, NY 13904.......... 607-722-2376 
tDeYoung Manufacturing, Inc., 12920 N.E.125th Way, Kirkland, WA 98034 

· . . .. . .. .. . .. .. . .. . . . . . . .. .. .. . . . .. . . . •. . . .. . .. . . .. . .. . .. .. . .. .. . .. . ... 208-823-4798 
§QPL MagneticS, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 

Relay Specialties, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
§t Skyway Magnetics 35372 Hwy 79, Warner Springs, CA 92086 . . . . . . . . .. 619-782-3342 

Tamura Corporalion of America, 1150 Dominguez Sl, Carson, CA 90746-3518 
.. . . .. . . . . .. . . .. .. . . .. . . . . . . . . .. . . . . .. . .... .. . .. . . . . .. .. . . .. . . . . . . . .. .. 213-638-1790 

Tarema U.s.A., Inc., 6699 Portwest Dr, No. 130, Houston, TX 77024..... 713-861-6643 
TTE, Incorporated, 11652 W. Olympic Blvd, Los Angeles, CA 90064 .... 213-478-8224 

Transformers, RF-5600 
Arstan Products Intemationallnc., 99 Jericho Tpke.;, JeriCho, NY 11753, 

518-333-8100 .................................................... A·2182 
Bel Fuse,.I98 Van VOrst St., Jersey City, NJ 07302, 201~32~463 •••••• A.2195 
Bey Electric, Inc., 362 Main St., Box 548, Lincoln Park, NJ 07035, 201-694-5000 

••••••••••••••••••••••••• , •••••••••••••••••••••••••••••.••••••••• A·2197 
Caddell-Bums Mfg., 258 E. 2nd St., Mineola, NY 11501-3508, 518-748-2310 

• • • • • • • • • • . • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • •• A·1208-1209 
Dale ElectroniCS, Inc., Yankton Dlv., E. Hwy. 50, Box 180; Yankton, SO 57078, 
, 605-865-9301 ............................................... A.2205,2209 
Della Producta Corporation, 3823 Spinnaker Ct, Fremont, CA 94538, 
415-770~660 .................................................... A-1S51 

Elcom Systems, Inc., 932 Clint Moore Rd., Boes Raton, Fl33487, 305-994-1774 
................................................................. A·1768 

EWC, Inc.,725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-528-4048 
................................................................. A·2216 

t Hlsonlc, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782o{K112 
................................................................. A·2239 

t Mini-Circuits Lab., 2625 E. 14th St.; P.O. Box 350166, Brooklyn. NY 1~235~003, 
718-934~500 .................................................... A.I775 

Multi Producta Intemational, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 
07009,201-239-8183 ............................................. A.2298 

t Norih Hills ElectroniCS, 1 Alexander PL, Glen Cove, NY 11542, 518-671-5700 
............................................................ A·2301-2302 

§ Penstock Engineering Labs., Penatock, Inc., 520 Mercury Dr., Sunnyvale, CA 
94086-4018, 408-730~300 ........................................ A.I844 

t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vemon, NY 10552, . 
914-699-5514;800~31·1064 ....................................... A.2319 

t Polyphase Inatrument, 175 Commerce Dr., Ft. Washington, PA 19034, 
215-643-8950 .................................................... A.2350 

Prem Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry, Il60050, 815-385-2700 
.................................................................. A·2355 

Renco Electronics, Inc., 60 Jefryn Blvd., East, Deer Pk., NY 11729, 
516-586-5566;1-800-645-5828 ..................................... A.2369 

t Shogyo International Corp., 287 Northem Blvd., Great Neck, NY 11021, 
516-468-0911 ............................................ A.2366,001967 

f TechnHroI, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 216-426-9105 
.................................................... A.2407, B.l022-1025 

TTE,.Incorporated, 11652 W. Olympic Blvd., los Angeles, CA 90064, . 
213~7B-8224 .................................................... A.2433 

United Transformer Corporation, Sub. of OPT Induatrtes, 300 Red School Lane, 
Phillipsburg, NJ 08865, 201~54-2600 ............ ;................. A.2428 

§ Vitec Electronic Corporation, 1525A East Acequla, VisaDa, CA 93291, 
209-739-1077 ............................................... A.2438-2439 

§t Adarns-Russel~ Anzac Div, 80 Cambridge Sl, Burlington, MA 01803 .... 671-273-3333 
t AlE Magnetics Div. of Vernitron, 701 Murfreesboro Ad., Nashville, TN 37210 

................................•............... ; ... .. ... . .. .. . . . .. .. .. 615-244-9024 
Alpha Iods., Inc., Microelectronic Div, 2800 Crystal Drive, Halfieid, PA 19440 

....................................................................... 215-822-1311 
Amplifier Research, 160 SchoOl House Rd., Souderton, PA 18964-9990 

215-723-8181 
§Atlantic Magnetics Inc.. 1441 S.W. 30th Ave., Pompano Beach, Fl33069 

...•.....•.........................•..•.........•...................... 305-979-7920 
tAUas Engineering Corp., 10 Cheney Sl, Dorchester, MA 02121 .......... 617~7100 

. t Al.!tornatic Coil Corp, Sub. Designatronics, Inc.. 3545 N.W. 71st St, Dept E, Miami, Fl 
33147 ......................... ; ...... ".............................. 305-698-8660 

Avtech ElectrosystemsUd., P.O. Box 5120, Stn. F, Ottawa, Ontario, CANADA K2C 3H4 
................ ,..................................................... .613-226-5772 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95119-1371 ................................................ 408-629-1100 

§ Belllnds, J. W. Miller Div., 19070 Reyes Ave., P.O. Box 5825, Rancho DooIinguez, CA 
90224-5825 .......................................................... 213-537-5200 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Ken~ CT 06757 
· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 203-927-3541 

t Caddell Coil Corp., 35M Main St, Poul1ney, VT 05764 . . . . . . . . . . .. . . . . ... 802-287~055 

§ Ceramic Magnetics Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ............ 201-227-4222 
t Coil-O Corp., 340 Bronxvi.11e Rd., Bronxville, NY 10708 .................. 914-337-4775 

Cord Electronics, Inc., 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 
DaIaIronics Ltd., P.O. Box 2839, Blue Jay, CA92317 ................... 714-336-3561 
Delevan Div, American Precision Inds. Inc, 270 Quaker Rd., E Aurora, NY 14052 

....................................................................... 718-652-3600 
tDeYoung Manufacturing. Inc:, 12920 N.E 125th Way, Kirkland, WA 98034 

· . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208-823-4798 
t Dietz Design, Inc., 100 Electronics Pkwy, Bellon, MO 64012 ............ 818-331-4911 

Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 
.. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . .. 312-498-6520 

tElectro Impulse, Box 870,Rad Bank, NJ 07701·0870 ................... 201-741-0404 
E~Rad MIg., 2800 W. Cullom Ave., Chicago, Il60618 .................. , 312-478-7300 

§ ENI. Inc., Emerson Electric Co, 100 Highpower Road, Rochester, .NY 14623 
.,...................................................................... 716-427-6300 

Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ...... 518-242-3006 
Genisco Technology Corp, Finers Div, 16435 Susana Rd.,Rancho Dominguez, CA 

90221 ................................................................ 213-537-4750 
§Hammond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 .... 718-894-5710 

Industrial Midwec capacttor Corp., 4902 Tollview Dr, RollingMeadows, IL 60008 
....................................................................... 312-577-0120 

Kappa Networks, Inc., 1443 Pinewood Sl, Rahway, NJ 07065 ............ 201-398-9400; 
1-800-223-0603 

§ KLM Electronics 16890 Church St, P.O. Box 816, Morgan Hill, CA 95037 
.........................................................•............. 408-779-7363 

t Lorch Electronics Sub. of Vernitron Corp, 105 Cedar La, Englewood, NJ 07631 
........................................................ : . . . . . . . . .. . . .. 201-569-8282 

M/ A-COM Microwave Components, Inc., South Avenue, Burlington, MA 01803 
....................................................................... 617-272-3000 

t Magnetic Component Engineering, Inc., 11379 Playa Street Culver City. CA 90230 
· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-396-4761, 

tMagnetico Inc., 182 Monis Ave, Honsville, NY 11742 .................... 516-654-1166 
Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

· . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . . . .. . . . . . . . . . . . .. . .. . . . .. 215-489-3700 
Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
Olektron Corp., Signal Technology Corp, 61 Sullon Road, Webster, MA 01570 

....................................................................... 617-943-7440 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 .................... 617-649-7501 
§ Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Die90, CA 92112 

· ..................................... '. . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 619-268-2400 
t Radio Research Instrument Co, Inc, 584 North Main Street Waterbury, CT 06704-3506 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-753-5840 
Relay Specia~ies, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 

tRhombus Industries, 15801 Chemical Ln, Huntington Bch, CA 92649-1595 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 714-898-0960 

§ Sinclair Radio Laboratories Ltd., 85 Mary St, Aurora, ONT, CANADA L4G 3G9 
....................................................................... 416-727-0165 

tSterling Transformer Corp, 510 Driggs Ave, Brooklyn, NY 11211 ....... 718-782-4200 
Summtt Engineering Corp, Box 938, Bozeman, MT 59715 ............. 408-587-4511 
Tele-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 408-586-0291 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
Thinco Div., Hull Corp., Davisville Rd., HaIboro, PA 19040 ............ ; .. 215-672-7800 
TiHek Limtted, 500 Van Buren Sl, P.O. Box 550. Kernptville, Ontario, CANADA KOG lJO 

· ............... " . . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . . . . . . . . . . . .. .. . .. . . ... 613-258-5928 
§Toko America, Inc, 1250 Feehanville Dr, Ml Prospect, IL 60056 ........ 312-297-0070 

Torad Coil Co, Inc.. 283 Linden Rd., Wayne, NJ 07470 .................. 201-835-6195 
tTorotron Corp, 519 South Fifth Ave, Ml Vernon, NY 10550 .............. 914-664-2050 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Valor ElectroniCS 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 
t Vanguard Electronics Co, 1480 W. 178th St, Gardena, CA 90248 . , . . . .. 213-323--4100 
t Watkins-Johnson Co., 3333 Hillview Ave., Palo Ano, CA 94304 . . . . . . . . . . 415-493-4141 
tWerlatone, Inc., P. O. Box 47, Rle. 22, Brewster, NY 10509 .............. 914-279-6187 
tWlrebenders, Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 

§tWorkman Elctm. Prods, Box 3828, Sarasota, FL 33578 ................. 813-371~242 
§Zarnbre Co, Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Reactor - See Reactors, Filter (Vol. A) 

Transformers, Rectifier-5600 
t Abbott Technologies, Inc., Burbank Division, Transfonners, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 •.•••••.•••••••••••••..••••• A.2157,2159 
Controlled Power Co., 1955 Stepheneon Hwy., Troy, MI48083, 
313-528-3700;1-800-521~792 ..................................... 002085 

§ Dale Electronics, Inc., Yankton Diy., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ............................................... A·2205,2208 

Dynage/Power & Magnetics, Division Of oakleaf, Inc" P.O. Box 95, 551 third 
Avenue, Cenlstota, SO 57012, 605-298-3462/3487 ••••••••••• • • • • • ••• A.2212 

Dynspower Corporation, Box 3180, Fannington Hills, MI48333, 313-553~3OO 
............................................................ 001703,1706 

t EIectromech, Inc., 528 Elm StrMt, Keemy, NJ 07032, 201-997-(1950 ••••• A.2214 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-528-4048 

• ••••••••••••••••••••••••••••••••••••••••• , • • • • • • . • • • • • • • • •• A·2216,2226 
foxboro/PeG, The Foxboro Company, 600 N. Bedford St., E. Bridgewater, MA 

02333, 508-378-5260 ....................... .... .. .. .. • • .. • .. .. .. •• A·2235 
Hltran Corp., Agex, 362 Highway 31, Flemington, N.r08822-9301, 201-782-5525 

.. ; ..... , .......................................... ; ............. A·2240 

§-Product sold through distributors t-Procluct meets MIL specs EEM 1988 



PRODUCTJNDEX & DIRECTORY 
Jerome Industries Corp., 730 E. DIvision SL, EHzabeIh, NJ 07201, 201-353-5700 

................................................................. A'2242 
JM Transformer Co., Inc., 112 Florida SL, Fanningclale, NY 11735, 516-293-0475 

· • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'2243,2246-2247 
Magnetek Corp., 7315 Reel Deer Dr., Boulder, CO 80301-4696,303-442-6700 

................................................................. A'2250 
§ Magnetek Triad, 1124 E. Franklin SL, Huntington, IN 46750, 219-356-6500 

• . . • • • .. .. .. .. .. .. .. .. .. .. • • . • .. .. • . • .. • .. . .. .. ... A'2252-2253,2258-2260 
Mel Transformer CorporatIon, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A'2265 
§t Mlcrotran Co. Inc., 145 E Mineola Ave., P. O. Box 236, Valley ~m, NY 11582, 

516-561-6050 .......................................... A'2282,2288-2289 
t NWL Transformeno, RIsing Sun Rd., P.O. Box 358, Bordantown, NJ 08505, 

609-298-7300 .................................................... A'2303 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... A'2318 
PC Translonner Corp., 64 0 Nancy SL, West Babylon, NY 11704, 516-491-3300 

•••••.••••••••.••••.••••••••••.••••••.•••••.•••••• A'2308-2309,2312-2314 
t Pico Electronics, Inc., 453 North MecQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A'2319 
t Polyph_ Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 

215-643-6950 ............................................... A'2350-2351 
Pram Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050, 815-365-2700 

................................................................. A'2355 
t Signal TranBfonner Co., Inc., Insileo Corporation, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 •.•••••••••••••••••••••••• A'2372,2379,2361,2364,2369 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................................... A'2407, B'1022-1025 
Todd Systems, Inc., 50 Ash SL, Yonkers, NY 10701, 914-963-3400 •••••• A'240B 
Toroid Corp. of Maryland, 6000 laurel-Bowie Rd., Bowie, MD 20715-4037, 

301-464-2100 ............................................... A'2412,2416 
Transformer Technologies, Inc., 52 Putnam SL, Mt. Vernon, NY 10550, 

914-668-1600 .................................................... A'2427 
Ulveco, Inc., 323 Vlrriage Park Drive, Foster City, CA 94404,415-574-1100 

; ................................................................ Ao2432 
t Wayne Transformer Co., Inc., 666 Pacific SL, Brooldyn, NY 11217, 718-783-9007 

................................................................. A'2440 
Abacus Controls Inc.. 89 Readington Rd, Somerville, NJ 08876 ......... 201-526-6010 
ACD-Elcor Products, P.O. Box 244, Bethel, CT 06801 ......... , ......... 203-743-3510 
Aclown-Electrocoi~ Inc.. 2414 HIghvlew, Spring Grove, IL 60081 ........ 815-675-6641 
Albar, Inc. 19013 36th Ave. W. Lynnwood, WA 8B036 .................. 206-771-4006 

§t Allied Corporation, Bendix Electric Power, 118 Hwy. 35, Eatontown, NJ 07724 
...........................•............................•.............. 201-542-2000 

American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . • . . . . . . . . . . . . .. 618-985-4B38 
t American Monarch, 2801-37th Ave. N.E., Minneapolis, MN 55421 ....... 612-788-9161 
§ Atlantic Magnatlcs, Inc. 1441 S.W. 30th Ave. Pompano Beach, FL 33069 

....................................................................... 305-979-7920 
t Automatic Coil Corp. Sub. Deslgnatronlcs, Inc. 3545 N. W. 71 st SL Dept E. Miami, FL 

33147 .......................................... .. . . . .. . . . . . . . . . . . .. .. 305-696-6660 
t Axel EIcIms., General Signal Corp, 134--20 Jamaica Ave. Jamaica NY 11418 

....................................................................... 718-291-3900 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard. San 

Jose, CA 9511!H 371 ................................................ 408-629-1100 
Basler Elec.. Rle. 143, Highland, IL 62249 ............................... 618-654-2341 
Berkshire Transfonner Corp. Route 341, P.O. Box 129, Kent CT 06757 

.. . . . . . . . .. . . .. .. .. .. . . . . .. .. . .. . .. . . . .. . . .. . . . . . . .. . . . . . . . . .. . . . . .. 203-927-3541 
t B. G. Laboratories, Inc. 75 Travis Ave. Binghamton, NY 13904 . ... . . . . .. 607-722-2376 
tBoums Instruments Inc.. 6135 Magnolia Ave., Riverside, CA 92506 ...... 714-781-5148 

CML MACARR Div. Marine Electric RPD, Inc.. 666 Pacific SL Brooklyn, NY 11217 
............................................................. ;......... 718-857-2400 

t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213-936-6188 

tCoiltronics Inc.. 9B4 S.W. 13th Court, Pompana Beach, FL 33069 ....... 305-781-6900 
§ Computer Power Inc., 124 W. Main SL High Bridge, NJ 08829 ........... 201-638-8000; 

800-526-5088 
Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 

43702-2369 .............. '............................................ 614-452-6973 
t Del Elctms. Corp. 250 E. SandlOfd Blvd, Mt Vernon, NY 10550 . . . . . . . . . 914-699-2000 

Electrical Windings, Inc. 2015 N. Kolmar Ave. Chicago, IL 60639 ....... 312-235-3360 
Electrocube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ............ 818-573-3300 
Electronetics, Inc.. Paine Field Bldg 335, Ever~ WA 98204 ............. 206-355-1855 

t Electronic Transformer Corp.. p.o. Box 188. Totowa, NJ 07511 ......... 201-942·2222 
Electro-Pacific, 5770 Thornwood Dr. Goleta, CA 93117 ................. 805-964-0751 
Elgar Corp., 9250 Brown Deer Rd, San Diego, CA 92121 ................ 619-450-0085; 

800-854-2213 
tElnatic Electronics, Inc.. p.o. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 

EndlcoH Coi~ 24 CharloHe SL Binghamton, NY 13905 .................. 607-797-1263 
Ferrotran Elctms. Co. Inc. 11 W. 25th SL New York, NY 10010 ......... 212-691-3610 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
Grand Transformers, 1500 Marion SL Grand Haven, M149417 .......... 616-842-5430 

§ Hammond Manulacturing Co. 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
Hipotronics Inc. P.O. Drawer A, Brewster, NY 10509 .................... 914-279-8091 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 .........•....... 
312-342-0080 

KGS Electronics, Inc. 2029 N. Uncoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
Lenco EIcIms., Inc., 1330 Belden SL McHenry, IL 60050 ................ 815-344-2900 

§ Liberty InIL Corp. FIRSTOHM, 2539 2371h SL Sutte F, Torrance, CA 90505 
· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 213-539-6452 

MACROAMP Inc.. P.O. Box 1512, Ukiah, CA 95482 ..................... 707-462-2222 
Mag-Con, 1626 Terrace Or, St Pau~ MN 55113 ........................ 612-633-8820 

tMagnetic Circutt Elements, 1540 Moflell SL Salinas, CA 93905 ....•.... 406-757-8752 
t Magnetic Devices Inc. 5575 Keamy Villa Ad, San Diego, CA 92123 .... 619-279-7054 
tMagnatico Inc.. 182 Moms Ave., Holtsville, NY 11742 ................... 516-654-1166 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee" WI 

53223 .. . .. . . . . .. . . . . . . .. .. .. . . .. .. .. .. . .. . .. . .. . . .. . . .. . .. .. . . .. . . ... 414-358-5300 

Transformers, Reference-5600 
MTE Corp., 7901 W. Clinton Ave.. P.O Box 23957, Milwaukee, WI 53223 

· .•....•...............•.•........•.......•... , .•.. , • . . . . . . . . . • . . . . . . .. 414-358-5300 
Neshaminy Transformer, Nesharnlny Electronics Corp.. Edison-Furlong Road, Furlong. 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering. Inc.. 999 AnKa Ave. Antioch, IL 60002 ........... 312-395-5710 

Oeco Corp., 4807 S.E. Intemational Way, Milwaukie, OR 97222 ......... 503-659-7932 
t Osborne Translormer, 19636 Derby SL Detroit, MI48203 ............... 313-368-4136 
t Parker McCrory MIg. Co. 2000 Forest Ave., Kansas City, MO 64108 .... 816-221-2000 
t Power Magn9-Tech Corporation, 441 High Sir. Perth Amboy, NJ 08861 

· .. '. .. . . . . . .. . . .. . .. . .. • . . . . .. .. .. . . . .. . .. . .. . . . .. . . .. .. . . .. . .. . . .. .... 201-826-4700 
Precision Components, Inc.. 1110 W. National Ave.. AddiSOl\ IL 80101 .. 312-543-6400 

t PTe Transformers, p.o. Box 397, Rising Sun Road, Bordentown, NJ 06505 
· .................. , . . . .. .. . .. .. .. . . .. .. . .. .. . . . .. . . .. .. .. .. . .. .. .. .... 809-298-8200 

§ QPL Magnatlcs, Inc. P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
Rapid Power Technologies, Graysbridge Ad.. P.O.BOX 291, Brooklield, CT 06804 

.. . .. . . . .. .. . .. .. . .. .. .. .. .. . .. . . .. .. .. . . .. .. .. .. .. .. ... 203-775-0411 ;800-332-1111 
§ S & H Iods., 2257 North Penn Rd, Hatfield, PA 19440 ................... 215-822-7211 

Sanford-Miller Corp., 8 John SL Lynbrook, NY 11563 .... 516-593-2025;800-645-5900 
Schauer Manulacturing. 4500 Alpine Ave., Cincinnati, OH 45242 ........ 513-791-3030 
Schott Corp. 1000 Parkers Lk. Ad, Wayzata, MN 55391 ............... _ 612-475-1173 

t Shogyo International Corp.. 287 Northem Blvd, Great Neck, NY 11021 •................ 
516-466-0911 

§ Shokai Far East, Ltd, 280 North Central Ave., Har1sdale, NY 10530 ..... 914-681-0700 
Sierra West Power Systems, 2615 Missouri SL Las Cruces, NM 88001 ................ . 

505-522-8826 
tSlgma Electronics Inc.. 10830 Kinghurst Or. Houston, TX 77099 ........ 713-933-4700 
tSlgrnapower, Inc. 20790 Leapwood Ave. carson, CA 90748 ............ 213-32·Slgma 

§t Skyway Magnatlcs, 35372 Hwy 79, Wamer Springs, CA 92086 ..• , ...... 619-782-3342 
S1aco Energy Products Co. 301 Gaddis Blvd, Dayton, OH 45403 ....... 513-253-1191 
S1aco Transpower, 610 W. 6th SL Mt Canne~ IL 62863 ......... :....... 618-262-5555 

§Stancor Products, HamiRon Standard Controls, 131 Godfrey SL Logansport, IN 48947 
.. . .. . .. .. . . . . . . . . . . . . .. . . .. .. .. . .. • . .. .. . . .. .. . . .. . .. . .. .. .. . .. .. . .. .. 219-722-2244 

Stangenes Industries, Inc.. 1052 East Meadow Circle, Palo ARo, CA 94303 
.................................... , .................................. 415-493-0814 

t Sterling Transformer Corp. 510 Driggs Ave., Brooklyn. NY 11211 ....... 718-782-4200 
Tamura Corporation of America 1150 Dominguez SL Carson, CA 90746-3518 

....................................................................... 213-638-1790 
Teco Corp. Bay Ad, P. O. Box A, Winnisquam. NH 03289............... 603-524-1998 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§t Thordarson Meissner, Components Corp. 01 Amer. Electronic Center, Mt Carmel, IL 
62863 ............................................................... 618-262-5121 

tTorotel Prods. Inc.. 13402 S. 71 Hwv. Grandview, MO 6403(}.3199 ...... 818-761-6314 
tTorwlco Elctms.lnc.. 410 Obertin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

§t United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 .•..•.....•.....•...........................•.. 201-454-2600 

tVoltampere Corp. 146 Horton Ave., Lynbrook NY 11583 ................ 516-887-9443 
Walker Power, Inc.. Walker Magnetics Group, lOB Mill SL Warner, NH 03278 

.. ... . . ... .. . . . .. . ... . . . . . . .. . .. .. . ..•. .. . .. . . . .. ... .. .•. . . .. . ... •. .. .. 603-456-3111 
Xylog Corp. ~ Hobart SL Hackensack, NJ 07601 ..•.........•......... 201-489-4040 

§tZarnbre Co., Inc., 2134 Old Middlelield Way, Mountain View, CA 94043 .. 415-96&-9176 

Transformers, Refer,ence-5600 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St., E. Bridgewater, MA 

02333, 508-378-5260 .................... _ ...... _ • _ .. .. .. .. • • .. ... A'2235 
Magnetek Triad, 1124 E. FrankOn SL, Huntington, IN 46750, 219-356-6500 

• ••••••••• _ • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • •• • • • • • • • • • Ao2252-2253,2259 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................... ",' • • .. • • .. • • ... Ao2265' 
§t Mlcrofrsn Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Straam, NY 11582, 

516-561-6050 ................................................. _ .. A-2282 
t PerkIn-Eimer Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132, 

203-762-4786 ....... _ ................ _ ...................... _ .... Ao2317 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699·5514;800-431-1064 ........... _ ... _ .. .. .. • .. .. .. • • .. .. • ... A.2319 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

• ................................ _ • _ .. .. • • .. .. .. • ... A'2407, 8<1022-1025 
American Magnetics, P.O. Box 49, Carterville, IL 62918 _................. 618-985-4838 
Astrosystems, 6 Nevada Or. Lake Success, NY 11042 .. . . . . . . . . . . • . . . • . 516-328-1600 
Berkshire Transformer Corp. Route 341, P.O. Box 129, Kent CT 06757.. 203-927-3541 

t B. G. Laboratories, Inc.. 75 Travis Ave., Binghamton, NY 13904.......... 607-722-2376" 
t Boums Instruments Inc., 6135 Magnolia Ave., Riverside. CA 92506 ...... 714-781-5148 
t Coast Coil Co. Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-936-6188 
tElectronic Transformer Corp. P.O. Box 188. Totowa, NJ 07511 ; ........ 201-942-2222 
t Elnatlc Electronics, Inc. P.O. Box 88232, Los Angeles, CA 90009-8232.. 213-515-1546 
t Frederick Components Int~ 2OBOB Plurnmer SL Chatsworth, CA 91311 

· ................ , . . . . . • . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . 818-882-0868;900-354-0660 
t Hisonic, Inc.. 249 N. Troost. P.O. Box 1130, Olathe, KS 66061 ...•....... 913-782-0012 
t Magnatlc Circu~ Elements, 1540 MoHeli SL Salines, CA 93905 ....•.... 408-757-8752 
tMagnetico Inc.. 182 Moms Ave., Holtsville, NY 11742 ................... 516-654-1166 

Oeco Corp. 4807 S.E International Way, Milwaukie, OR 97222 ....•...• 503-659-7932 
t Power Magn9-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861 

. ............................•..........•........•..................... 201-826-4700 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . .. . .. .. .. . .. . .. .. . .. . .. .. . . .. . . .. .. . . .. . . . . .. .. .. . .. .. .. .. . . .. .. .. 809-29B-82OO 
§QPL Magnatlcs, Inc.. P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
tSchott Corp.. 1000 Parkers Lk. Rd, Wayzata, MN 55391 ................ 612-475-1173 

Slaco Energy Products Co. 301 Gaddis Blvd., Dayton. OH 45403 ....... 513-253-1191 
tSteriing Transformer Corp.. 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
tTorotei Prods. Inc., 13402 S. 71 Hwv. Grandview, MO 64030-3199...... 816-761-6314 
tTorwlco Elctms.lnc.. 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Translormer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 
t United Transformer Corporation, Sub. 01 OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ....•...•.............••..•........•...•.....•. 201-454-2800 
§tZambre Co, Inc. 2134 Old Middlelield Way, Mountain View, CA 94043 .. 415-968-9176 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers,R'otary-5600 (CoJ1t'd) 

Transformers, Rotary-5600 
Novatronlc, of canada Ltd., 677 Erie St, P.o. Box 610, Stratford, Ontario, 

CANADA N5A 6V6, S19-271~3880 ••••••••••••••••••••••••••• :.; ••• : 801243 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent, CT 06757 

· . . . .. . .. .. . .. . .. .. . .. . . . .. . • . .. .. . . .. .... . .. • .. . .. .. .. .. .. . . . . .. ... ... 203-927-3541 
§ CeramIc Magnetics, Inc., 87 Fairfield Rd., Fairfield, NJ 07006 ......•..... 2.01-227-4222 
tElectronic Transformer Corp., P.O. Box 188, Totowa, IfIJ 0751.1 ......... 201-942-2222 
tE-TronCorporation, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 
tMagnetico Inc., 182Monis Ave., Holtsville, NY 11742 ............. :..... 516-654-1166 

oeco Corp, 4607 s.E. International Way, Milwaukie, OR 97222 .....•... 503-659-7932 
t Schilevitz Engin-'tlg, U.s. 130, Union Ave,P6!1nsauken, NJ 08110 . . . . 609-662-8000 
t Trans American Transformer, 142 Peoonic Ave, Medford, NY 11763 .... 511H>54-1880 

Transducers and Systems, A Prime Technology Company, Twin laI<es Ad., P.O. Box 
185, N. Branford, CT 06471 .......................................... 203-481-5721 

Transformers, Scott T -5600 
EWC, Inc., 725 Federal AVe., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Ao2216 
t Magnetlco Inc., 182 Morris Ave., Ho~ille, NY 11742, 516-654-1166..... Ao~2 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-58NISl0 .................................................... Ao2265 

§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Vallay Stream, NY 11582, 
516-561-6050, • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • •• A02282 

t Parkin-Elmer. Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132, 
203-782-4786 •••••••••••••••••••••.•••••••••••••••••••••••••••••• Ao2317 

t Plco ElectroniCS, Inc., 453 North Mac:QueaIen Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 ••••••••••••••••••••••••••••••••••••••• A02319 

t Technilrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
• • .. .. • .. .. • .. .. • • • .. • • .. .. .. .. .. .. • .. • .. • .. • .. • • ... A02407, 801022-1025 

t Trans Americsn Transformer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 •••••••••••••••••••••••••••••••••••••••••••••••••••• A02426 

American Magnetics, P.O. Box 49, Carterville, Il 62918 . . . . . . . . . . . . . . . . .. 618-985-4838 
Astrosyslems, 6 Nevada Dr, Lake Success, NY 11042 .................. 516-328-1600 
Alias Engineering Corp., 10 Cheney St,-Dorchester, MA 02121 .......... 617-445-7100 
Basler Elec., Rle. 143,Hghland, IL 62249 ............................... 618-654-2341 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent CT 06757 

........................................... , ........................... 203-927-3541 
Bey Electric, Inc, 362 Main St, Box 548, UncolnPark, NJ 07035 ........ 201-694-5000 

t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton, NY 13904.......... 607-722-2376 
t Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

....................................................................... 213-938-6188 
tComputerConversions Corp, 6 Dunton Ct, E. Northport, NY 11731 ..... 516-261-3300 
tControl Sciences, Inc, 9509 Vassar Ave., Chatsworth, CA 91311 ........ 818-709-5510 
tDeI Elctms. Corp., 250 E. Sandford Blvd., Mt Vernon, NY 10550 ......... 914-699-2000 

Dynapower Corporation, Box 3180, Fannington Hills, MI48333 ......... 313-553-4300 
t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 

Electro-Pacific, 5770 Thornwood Dr, Goleta, CA 93117 .....•........... 805-964-0751 
Elma Engineering, 1066 E. Meadow Circle, Palo Alto, CA 94303 . • . . . . . •. 415-494-7303 

t Elnetic Electronics, In<;.. P.O. Box 88232, Los Angeles, CA 90009-8232.. 213-515-1546 
t Hadley, Robert M. Co, In<;.. 750 West 51st St, Los Angeles, CA 90037 .. 213-234-9081 

Hipotronics Inc.. P.O. Drawer A, Brewster, NY 10509 .................... 914--279-8091 
t Hisonic, In<;.. 249 N. Troost, P.O. Box 1130, dlathe, KS 66061 ....•...... 913-782-0012 

HHran Corp, Agex, 362 Highway 31, Flemington, NJ 08822-9301 ......• 201-782-5525 
t ILC Data Device Corp, 105 Wilbur P~ Bohemia, NY 11716 ...•... ,..... 516-567-5600 

§t JB Electronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60647 ................ . 
312-342-0080 

§Jefferson "'lee, MagneTek, Inc., 1400 Center Circle Drive, Downers Grove, IL . 
60515-1021 ...•.•........... :........................................ 312-691-2400 

KGS Electronics, Inc., 2029 N. Uncoln Ave., Pasadena, CA 91103 ....... 818-798-0786 
t Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ................................... : ............................ 414-358-5300 
t NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 609-298-7300 
oeco Corp., 4607 S.E. International Way, Milwaukie, OR' 97222 .•....... 503-659-7932 

tOebome Transformer, 19636 Derby 51, Detroit, MI48203 ............... 313-368-4136 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

.. . .. . .. . . . . . . .. .. . .. . .. . .. . . . .. . . . .. . . .. .. . .. . . . . . . . . .. .. . . . .. . . . . . ... 609-298-8200 
OPL Magnetics, Inc., P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
Rapid Power Technologies, Graysbridge Rd., P.O.BOX291, Brookfield, CT 06804 

.. . . . . . . .. .. . .. . .. . . .. . .. .. .. .. . . .. .. .. . . .. .. .. . . .. . .. .. 203-775-0411 ;800-332-1111 
ScholtCorp., 1000 Part<ers Lk Rd, Wayzata,MN 55391 ................ 612-475-1173 

t Sigmapower, Inc., 20790 Leapwood Ave., Carson, CA 90746............ 213-32-Sigma 
§t Skyway Magnetics, 35372 Hwy 79. Warner Springs. CA 92086 . . . . . . . . . . 619-782-3342 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 ............... 214-424--1581 

tTorwico Elclrns.ln<;.. 410 Oberlin Ave. South, Lakewood, NJ 06701 ..... 201-364-1800 
tTransmagnetics, 210 Adams Blvd., Fanningdale, NY 11735 ..... ,~ ...... 516-~100 

Walker Power, Inc., Walker Magnetics Group, lOB Mill St, Warner, NH 03278 
.. . ... . . . .. . • .. .. . .. . .. .. . . .. .. . .. . . . .. .. .. . . . . .. . .. . .. .. .. . .. . .. .. .. .. 603-458-3111 

fWayneTransIormer Co, Inc., 666 Pacific St, Brooklyn, NY 11217 ....... 718-783-9007 
t Wirebenders, Inc, 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ. 85021 ... 602-861-1856 

§tZarnbre Co., Inc., 2134 Old Middlefield Way, Mountain View,CA 94043 .. 415-968-9176 

Transformers, Servo-5600 
Mel Transfonner Corporation, 411 Manhattan Ave., Babylon, NY 11704; 

516-587-0510 .................................................... A02265 
§t Mlcrotran Co. Inc., 145·E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-5050 ......................................... ,.......... Ao2282 
t Plco ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 ....................................... A02319 
t Technilrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

.................................. , ................. A02407, B01022-1025 
tTrans American Transformer, 142 Peconic Ave., Medford; NY 11763, 

516-654-1880 •• , ••••• ,........................................... A02426 

PRODUCT INDEX & DIRECTORY 

tTransmagnallcs, 210 Adams Blvd.,. Fannlngdale, NY 11736, 516-293-3100 
.••••••••.••.•.•.••.•.•.••••.•.••••••••.••.•.•••••••.•••.••••.••• 001184 

fWayna Transformer Co.,lnc., 666 Pacific St, Brooklyn, NY 11217,716-783-9007 
................................................................. A02440 

Aslrosysl"""" 6 Nevada Dr, Lake Success, NY 11042 ... .. .. .. .. .. . .... 516-328-1600 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent, CT 06757 

............................... ,.. . .. . .. .. . .. .. .. . .. . . . . . . . .• .. . .. .. .. • 203-927-3541 
t Ghloride Power Electronics, 10931 PelUcano Drive, EI Paso, TX 79935 .• 915-592-9985 
t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ..•...... 201-942-2222 
tElnetic Electronics, Inc, P.O. Box 68232, Los Angeles, CA 90009-8232 .. 213-515-1546 
tFerrotran EIctms.Co., Inc.. 11 W. 25th St, New York, NY 10010 ......... 212-691-3610 

Hisonic, In<;.. 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 .....•..... 913-782-0012 
t Industrial Control Co, 3100 Pineda Ave., Rockledge, FL 32955 .•........ 305-258-7105 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 .....•.....•..... 
312-342-0080 

tMagnetico Inc., 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1166 
oeco Corp., 4607 s.E. Intemational Way, Milwaukie, OR 97222 ..•.•... : 503-65!H932 

t Perkin-Elmer Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06659-0132 
......................................•..•............•.. , ... '. . .•. .•. .. 203-762-4788 

§QPL Magnetics, Inc., P.d.BOX C, Lake Grove, NY 11755 .............. :. 516-589-3331 
Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carme~ IL 

62863 ................................................................ 618-262-5121 
tTorotel Prods. Inc, 13402 S. 71 Hwy, Grandview, MO 54030-3199 ...•.. 816-761-6314 
tValor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 , .. 619-458-1471 

Xylog Corp., 63 Hobert St, Hackensack, NJ 07601 ..........•........... 201-489-4040 
§ Zarnbre Co., Inc.. 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Split Bobbin-5600 
Anltan Products Internationsllnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A02180 
C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540, 

609-921-8540 ••••••••••••••••••••••••••.••••••.•••••••••••••••••• Ao2204 
§ Dale Electronics, Inc., Yankton Dlv., E. Hwy. SO, Box 180, Yankton, SO 57078, 

605-665-9301 .................................................... A0220S 
Douglas Randall, 6 Pawcatuck Ave., PawcatUCk, CT 06379, 203-599-2075 

•••••••••••••••••••••• '," ••••••.•••••••••••••.••••••••.•.•••••••• 801402 
Dynage/Power & Magnetics, Division 01 Oakleaf, Inc., P.O. Bo,x 95, 551 Third 

Avenue, canistota, SO 57012, 605-296-3462/3487 . . • • • . • • . • . • . • . . . .• A02212 
t Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• Ao2214 
§ EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-32OO;800-S26-4048 

.••••••••••••••••••.•••••• :............. Ao2216-2217,2221-2222,2224,2226 
Flex-Core Div., Morlan & Assocs., Inc., 6625 McVey Blvd., Worthington, OH 

43235, 614-889-6152 ............................................. Ao2229 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford St, E. Bridgewster, MA 

02333,508-378-5260 ........................................ Ao2234-2235 
ISL Products Int'l, Ltd., 235 P Robbins Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A02241 
JM Transformer Co., Inc., 112 ",lorida St, FBnningdale, NY 11736, 516-293-0475 

• • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • . • . • • • • • •• • • • • • • • • • • • • • • • • • •• A02243-2247 
Lanco Elctms., Inc., 1330 Balden. St, McHenry, IL 60050, 815-344-2900 •••••• 

Ao2248 
Magnetek Corp., 7315 Red Deer Dr., Boulder, CO 80301-4696,303-442-6700 

................................................................. A02250 
§ Magnetek Triad, 1124 E. Franklin St, Huntington, IN 46750, 219-356-6500 

.. • .. .. • .. .. .. • • .. .. • . • • .. .. .. . • • • .. • • .. .. . • . .. • .. .. • .. • • ... A02252-2255 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 ••••••••••••••••••••••••.•• A02265-2266,2269-2271,2273,2275 
§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY;lI582, 

516-561-6050 ................................................ A02283,2286 
§ Multi Products International, 218 UtIle Falls ReI., P.O. Box 238, Cedar Grove, NJ 

07009, 201-239-8183 ............................................. Ao2298 
Para-Une Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281-0222 .................................................... Ao2318 
PC Transformer Corp., 64 0 Nancy St, West Babylon, NY 11704, 516-491-3300 

................................................... ,... Ao 2308-2310,2312 
t Pico Electronics, Inc., 453 North MacQues1en Pkwy., Mt. Vernon, NY 10552, 

914-699-5514;800-431-1064 .............. :........................ A02319 
Polyphase Instrument, 175 Commerce Dr., Ft Washington, PA 19034, 

215-643-6950 .................................................... Ao2350 
t Power Magna-Tech Corporation, 441 High street, Parth Amboy, NJ 08861, 

201-826-4700 .................................................... Ao2352 
Prem Magnetics, Inc., 3521 N. Chapel Hili Rd., McHenry, IL 60050, 815-385-2700 

................................................................. A02355 
t Signal Transformer Co., Inc., Insilco Corporstion, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 ••••.•.•••••••• A02372,2374-2377,2380,2383,2387-2388 
§ Stancor Products, Hamilton Stendard Controls, 131 Godfrey St, Logansport, IN 

46947,219-722-2244 ............................................. A02393 
Tamura Corporatlcm of Americs, 1150 Dominguez St, Carson, CA 90746-3518, 

213-638-1790 ............................................... Aol291 , 1695 
Transformer Technologies, Inc., 52 Putnam St, Mt. Varnon, NY 10550, 

914-668-1600 .................................................... A02427 
§ Vitec ElectroniC Corporation, 1525A East Acequla, Visalia, CA 93291, 

209-739-1077 .................................................... A02439 
Acme Electric Corporation, 20 Water Street Cuba. NY 14727 ........... 716-968-2400 
Acme Transformer, Acme Electric Corporation, Rle. 4, Box 54, Lumberion, NC 28358 

......................... : ..... , ....................................... 919-738-1121 
Actown-Electrocoil, Inc, 2414 Highview, Spring Grove, IL 60061 ........ 815-675-6641 
Advanced Components Inds., Inc., Spitznagel GmbH, 120 Center Street EI Segundo, CA 

90245 ................................................................ ' 213-322-4249 
AlE MagnetiCs, DiY. of Vernitron, 701 Murfreesboro Rd., Nashville, TN 37210 .. 

....•..................•..•............•.....•......•.....•............ 615-244-9024 
Alber. Inc.. 19013 36th Ave. W, Lynnwood, WA 98036 .................. 206-771-4006 

t Autometic CQiI Corp., Sub. Designatronics,'In<;.. 3545 N.W. 71st St, Dept E, Miami, FL 
33147 . . . . . . . .. . . . . . .. .. . .. . . . . . . .. .. . . .. . .. . .. . . . .. . . . . .. .. .. . .. .. .. . 305-696-6660 

§ Avel-Lindberg, Inc., 5 Old Town Part< Rd., UnH 47, New Milford, CT 06776 
. . . . . .. . . . . .. . . . . . . . .. .. . . . . .. .. . . . .. . . . . . .. . .. . . .. . .. .. .. . .. .. .. . .. ... 203-355-4711 

§-Product sold through distributors t-Product meets MIL specs EEM1988 



PRODUCT INDEX & DIRECTORY 
Berksh1re Transformer Corp., Route 341, P.O. Box 129, Kent, CT 06757 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203-927-3541 
Bey Electric, Inc, 362 Main St, Box 548, lincoln Park, NJ 07035 ........ 201-694-5000 

t B. G. Laboratories, Inc, 75 Travis Ave, Binghamton, NY 13904 . .. . . . . . .. 607-722-2376 
BH Electronics, Inc., 12219 Wood Lk. Dr, Burnsville, MN 55337 ...... 612-894-9590 

t Coiftronics Inc., 984 S.W. 13th Court, Pompana Beach, FL 33069 .. , .... 305-781-8900 
t DeYoung Manufacturing, Inc., 12920 N.E. 125th Way, KirKland, WA 98034 

.............•... ............................ .......................... 206-823-4798 
§ Dormeyer Inds., A F. Dormeyer MIg. Co, Inc., 3418 N. Milwaukee, Chicago, IL 60641 

· ........................ " . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. 312-283-4000 
Electrical Windings, Inc., 2015 N. Kolmar Ave., Chicago, IL 60639 ...... 312-235-3360 
Electronelics, Inc., Paine Field Bldg 335, Everett, WA 98204 . . . 206-355-1855 
Electronic Coil Corp, Farmington Industrial Park, Farmington, CT 06032 

....................................................... 203-677-6731 
E~Rad MIg., 2800 W. Cullom Ave, Chicago, Il60618 ................ 312-478-7300 
Endicott Coil, 24 Charlotte St, Binghamton, NY 13905 ................. 607-797-1263 
Engineering Design & SIs., One E.D.S. Way, Danville, VA 24540 ..... 804-685-7073 
Fread Transformer, 1718 We/rlield St, Ridgewood, NY 11385 ........ 212-386-1300 
Genco Precision Corp., 247 Skidmore Road, Deer Park, NY 11729 . . . . .. 516-242-3006 
GeHysburg Translormer Corporation, 1380 Old Harrisburg Rd., P.O. Box 99, GeHysburg, 

PA 17325 ................................ .............. 717-334-2191 
§ Golden Pacific Electronics, Inc, 560 S. Melrose St, Placentia, CA 92670 

. .. .. .. .. . .. .... .. .. . . . . .. .. .. .. . .. .. . .. .. .. .. 714-993-6970 
Grand Transformers, 1500 Marion St, Grand Haven. MI 49417 ....... 616-842-5430 

§ Hammond Manufacturing Co, 1690 Walden Ave, Buffalo, NY 14225 . . .. 716-894-5710 
tHisonic, Inc, 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 913-782-0012 
§James Electronics, 4050 N. Rockwell, Chicago, IL 60618............. 312-463-6500 

Jerome Industries Corp, 730 E Division St, Elizabeth, NJ 07201 ..... 201-353-5700 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr, Brownsville, TX 78521 .. 512-546-1625 
Lestronics, Inc, 1840 Industrial Circle, Longmon~ CO 80501 303-651-2011 
Magnetic Devices Inc., 5575 Kearny Villa Rd., San Diego, CA 92123 .... 619-279-7054 
Merrimack Magnetics Corp, 121 Hale St, Lowell MA 01851 ............ 617-458-1487 

t Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 
53223 ... .......................... .......................... 414-358-5300 

Min~Magnetics Co., Inc., 1100 Fufton Place, Frernon~ CA 94539 ........ 415-490-7500 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
Power Sources fnternationallnc, Sources Electronics, 15014 Malachite Ct, Reno, NV 

89506 .. . .. . .. .. .. .. .. .. . .. . .. .. . .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. ... 702-972-1224 
§ QPL Ma9netics, Inc., P.O.BOX C, Lake Grove, NY 11755 ............•... 516-589-3331 

Schauer Manufacturing, 4500 Alpine Ave., Cincinnati, OH 45242 ........ 513-791-3030 
t Sigma Electronics Inc., 10830 Kinghurst Dr, Houston, TX 77099 •....... 713-933-4700 

South American Development Corp, Rle. 9G, RD. 413, Hyde Park, NY 12538 
.. . . . .. . . . ... .. . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . .. 914-229-8866 

Staco Transpower, 610 W. 6th St, Ml Carmel, IL 62863 ................. 618-262-5555 
T eco Corp, Bay Rd, P. O. Box A Winnisquam, NH 03289 . . . . . . . . . . . . . .. 603-524-1998 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

tTorolel Prods. Inc., 13402 S. 71 Hwy., Grandview, MO 64030-3199 ...... 816-761-6314 
tTrans American Transformer, '142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Wirebenders, Inc., 2440 W. Mission Ln., Ste. 9,10, Phoenix, AZ 85021 ... 802-861-1856 
§Zambre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Step Down, Step Up - See Transformers, 
Power (Vol. A) 

Transformers, Surface Mount-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. Glenwood PI., 

Burbank, CA 91506, 818-841-3630 ••••••• _......................... A02157 
AT&T, 555 \Jnion Blvd., Allentown, PA 18103, 1-8oo-372-2447;ln 

Canada:1-8oo-553-2448 ........................................ _ • • A02188 
Bel Fuse, 198 Van Vorst SL, Jersey City, NJ 07302, 201-432-G463 .••••• A02194 
BH ElectroniCS, Inc., 12219 Wood LI<- Dr., Burnsville, MN 55337, 612-894-9590 

• . • • .. . . • • . • • . • • .. • • • • • • • • • • • • • . • • • . • • .• . • • • .. . . • . . • . • • • • • •. A02198-2200 
t C & C Jetronic, Inc., Research PI<- 318 Wall SL, Princeton, NJ 08540, 

609-921-8540 ........... _ •••••..•.••.•.• _........................ A02204 
Coilcraft, 1102 Silver Lake Rd., Cary, IL 60013,312-639-2361 •••.••••••• A01225 
Dale Electronics, Inc., Yankton Dlv., E- Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 .................. _ • • .. • . .. . . .. . • . . • • . • . . • . • • •• A02205,2209 
Delta Products Corporation, 3823 Spinnaker ct, Fremont, CA 94538, 

415-no-o660 .................................................... A01551 
Foxboro/PCG, The Foxboro Company, 600 N. Bedford SL, E. Bridgewater, MA 

02333, 508-378-5260 .............................. _ .. • • • • • •• A02234-2235 
Gowanda Electronics Corp., 1 Industrial PI., Gowanda, NY 14010, 716-532-2234 

................................................................. A01245' 
North Hills Electronics, 1 Alexander PI., Glen Cove; NY 11542, 516-671-5700 

................................................................. A02300 
§ PCA ElectroniCS, 16799 Schoenborn SL, Sepulveda, CA 91343, 818-892-0761 

............................. _ .................. ; •.•••.• _. _ ...... A02307 
t Pica Electronics, Inc., 453 North MacQuestan Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 •••••.••.•• A02319,2322-2323,2326-2327,1)o1863 
t Power Magne-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 ....................... _ •••• _....................... A02352 
t Technitrol, 1952 E- Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

..... _ .......................................... A01628,2407, B01022-1025 
Transformer Technologies, Inc., 52 Putnam SL, Mt Vernon, NY 10550, 

914-668-1600 .......................................... _......... A02427 
\Jnited Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865, 201-454-2600 .............................. A02428 
t AlE Magnetics, Diy. of VernHron, 701 Murfreesboro Rd., Nashville, TN 37210 

· .. . . . . . . . . . .. . .. .. . .. . . . .. . . . . . . . . . . . . . . .. . .. . .. .. .. . .. . .. . . . . . . . . . . .. 615-244-9024 
t Automatic Coil Corp., SUb. Designatronics, Inc., 3545 N.w. 71 st St, Dept E, Miam( FL 

33147 ....................................................... ;........ 305-696-6660 
Avel-Lindberg, Inc., 5 Old Town Pari< Rd., UnH 47, New Minard, CT 06776 

...........•........................................................... 203-355-4711 
§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose,CA95119-1371 ................................................ 408-629-1100 

Transformers, Telephone Coupling-S600 
t Bourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 .. .... 714-781-5148 

Computer Power Inc., 124 W. Main St, High Bridge, NJ 08829 ........... 201-638-8000; 
8OQ-526-5088 

t DeYoung Manufacturing, Inc., 12920 N.E 125th Way, KirKland, WA 98034 
..................................................................... 206-823-4798 

LEPCO/Leonard Elec. Prods., 85 Industrial Dr, Brownsville, TX 78521 .. 512-546-1625 
Standex ElectroniCS, Standex Intemational, 4538 Camberwell Rd., Cincinnati, OH 45209 

................... ................... .................... 513-871-3777 
Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . .. . . . . . . . . .. . .. . . . .. . . . . 213-638-1790 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
Thinco Div, Hull Corp., Davisville Rd., Hatboro, PA 19040 ............... 215-672-7800 
Tokin America, Inc., 155 Nicholson Ln, 95134, CA 95131 .... 408-432-8020 

§Toko America, Inc, 1250 Feehanville Dr, Ml Pros~ IL 60056 ........ 312-297-0070 
Valor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 

Transformers, Switching, Power-5600 
Mel Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11104, 

516-587-0510 ........................................ _........... A02265 
Microtran Co. Inc., 145 E- Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 ............................................... A02286,2288 

Transformers, Synchro Control-5600 
t C & C Jetronic, Inc., Research PI<- 318 Wall SL, Princeton, NJ 08540, 

609-921-8540 .................................................... A02204 
t Computer Conversions Corp., 6 Dunton ct, E Northport, NY 11731, 516-261-3300 

.................................................... _ ............ 1)01145 
tControl SCiences, Inc., 9509 Vassar Ave., Chatsworth, CA 91311,818-109-5510 

............................................................ 1)01147,1149 
Dormeyer Inds., A.. F. Dormeyer MIg. Co., Inc., 3418 N. Milwaukee, Chicago, IL 

60641,312-283-4000 ............................................. B01619 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

................................................................. Ao2216 
Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 

................................................................. A02239 
t ILC Data Device Corp., 105 Wilbur PI., Bohemia, NY 11716, 516-567-5600 

................................................................. 1)01164 
t Magnetico Inc., 182 Morris Ave., HoHsville, NY 11742, 516-654-1166 ••••• A02262 

MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11104, 
516-587-0510 .................................................... Ao2265 

§t Microtran Co. fnc., 145 E- Mineola Ave., P. 0_ Box 236, Valley Stream, NY 11582, 
516-561-6050 ....................................... _............ Ao2282 

Natel Engineering Co., Inc., 4550 Runway SL, Simi Valley, CA 93083, 
805-581-3950 .................................................... 001175 

t Perkin-Elmer Corp., ElctrlL Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132, 
203-762-4786 .................................................... A02317 

t Pico ElectroniCS, Inc., 453 North MacQuestan Pkwy., Mt Vernon, NY 10552, 
914-699-5514;800-431-1064 •.•..•.•.•..•.•••.••• _ ••••.•.• _........ A·2319 

t Technilrol, 1952 E- Allegheny Ave., i'hiladelphia, PA 19134, 215-426-910!1 
••.•.•. ; •.•.••••.•...••.•.•.•.••••••.•.• ,........... A.2407, B01022-1025 

t Trans American Transformer, 142 Peconic Ave., Medford,.NY 11763, 
516-654-1880 .............................................. _..... A02426 

t Transmagnetics, 210 Adams Blvd., Farmingdale, NY 11735, 516-293-3100 
............................... _ ................................. 1)01184 

American Magnetics, P.O. Box 49, Carterville, IL 62918 . . . .. . . . .. ... . .. .. 618-985-4838 
Astrosystems, 6 Nevada Dr, Lake Success, NY 11042 .................. 516-328-1600 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Ken~ CT 06757 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . .. . . . . . .. .. .. .. . . .. .. 203-927-3541 
tB. G. Laboratories, Inc., 75 Travis Ave, Binghamton, NY 13904 .......... 607-722-2376 
tClillon Precision, Litton Systems, Inc., Marple at Broadway, Clifton Hgts., PA 19018 

....................................................................... 215-622-1000 
t Coast Coil Co., Coast Magnetics, 5333 W. Washinglon Blvd., los Angeles, CA 90016 

....................................................................... 213-936-6188 
t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ......... 201-942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t E-Tron Corporation, 30 Ethel Rd, Edison, NJ 08817 .................... 201-287-9039 
tFreed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 ........... 212-386-1300 

Industrial Control Co., 3100 Pineda Ave., Rockledge, Fl32955 .......... 305-259-7105 
§t JB Electronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60647 ....•............ 

312-342-0080 
Mag-Con, 1626 Terrace Dr., Sl Pau( MN 55113 ........................ 612-633-8820 
J. R. Merrill Cooitrols, Inc, 8 Crimmins Ad., Darien, CT 06820 ............ 203-656-0143 
Deco Corp., 4607 S.E International Way, Milwaukie, OR 97222 ......... 503-659-7932 

tShokai Far Eas~ lid., 280 North Central Ave, Hartsdale, NY 10530 ..... 914-881-0700 
t Sigmapower, Inc, 20790 Leapwood Ave., Carson, CA 90746 ............ 213-32-Sigma 
t SPS Inc. (Muirhead Vactric), 51 Commerce St, Springfield, NJ 07081 '" 201-376-1222 
tSterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 

Thordarson Meissner, Components Corp. of Amer., Electronic Center, Mt Carmel, IL 
62863 ................................................................ 618-262-5121 

Torad Coil Co, Inc, 283 Linden Rd., Wayne, NJ 07470 .................. 201-835-6195 
tTorwico Elctms. Inc, 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
tTransicoillnc, Trooper Rd., P.O. Box 99, Worcester, PA 19490-9990 .... 215-277-1300 

Valor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 
t Vernitron Controls, Vemilron Corporation, 1601 Precision Park la, San Diego, CA 92073 

. . . . . . . . . . . . . . . . . . . .. . . . . . .. . .. . .. . . . . . . .. . . . . .. . . . . . . .. . . . .. . . . . . . . . .. 619-428-5581 
Wirebenders, Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ 85021 ... 602-881-1856 

Transformers, Telephone Coupling-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .................................................... A02183 
t C & C Jetronic, Inc., Research PI<- 318 Wan SL, Princeton, NJ 08540, 

609-921-8540 ..................... _ • _ • _ • • • • • • • • • • . • • • • • • • • . • • .. • • A.2204 
§ Dale ElectroniCS, Inc., Yankton Div., E- Hwy. 50, Box 180, Yankton, SO 51078, 

605-665-9301 ............................................... A02205-2207 
t Delta Products Corporation, 3823 Spinnaker ct, Fremont, CA 94538, 

415-no-o660 ....... __ ........................ _ ••••• _ ....... A01551,2211 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, Telephone Coupling .. S600 (Cont'd) PRODUCT INDEX & n'DI:I'''l"n~IV 

Dynage/Power & Magnetics, DIvision Of Oakleaf, Inc., P.O. Box 95,551 Third 
Avenue, Canistota, SD 57012, 605-296-3462/3487 ............ " •.• ;. A'2213 

§ Electromech, Inc., 528 Elm Street, Kearny, NJ 07032,201-997-4)950 ••••• A'2214 
t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947,.0400 

• • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• A'1558,2215 
EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

• . • ... • .. • .. • .. .. .. • .. .. .. • • .. .. .. •• .. .. • .. • .. • .. .. • • • .. .... A'2216,2227 
ISL Products Int'l, Ltd., 235 P Robblna Lane, Syosset, NY 11791-6093, 

516-937-3475 .................................................... A'2241 
§ Magnetek TrIad, 1124 Eo Franklin St, Hunllngton, IN 46750, 219-356-6500 

• .. .. • • .. • • .. • .. .. • .. • .. .. • .. .. • • .. .. • .. • • • • .. • • • .. .. .• A'2252-2253,2261 
Mel Transformer Corporation, 411 Manhstten Ave., Babylon, NY 11704, 

516-587,.0510 ....................................... , ... , . .. • • • •• A'2265 
§t Mlcrotran Co. Inc., 1411 Eo Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-551-6050 ...... , ....... ,................................ A'2291-2295 
§ Mum Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009, 201-239-a183 ........................................... ,.. A-2299 
Para-Una Transformer Co., Inc., 511 South Palm Ave., Alhambra, CA 91803, 

818-281,.0222 .................................................... A-2318 
PC Transformer Corp., 64 D Nancy St, West Babylon, NY 11704, 516-491-3300 

• .. .. .. • • • . .. • .. .. . • • . • • .. .. • .. • .. .. • • .. • • • .. • .. • .. .. •• A-2308-2309,2315 
t Plco ElectrOnics, Inc., 453 North MacQuesten Pkwy., Mt Vernon, NY 10552, 

914-699-5514;800-431-1064 ••••••••••••••••••••••••••••• A'2319,2332-2339 
t Polyphase Instrument, 175 Commerce Dr., Ft. 'Washlngton, PA 19034, 

215-643-6950 ..................................................... A-2350 
Pram MagnetiCS, Inc., 3521 N. Chapal HIli Rd., McHenry, IL 60050,815-385-2700 

· • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • •• A-2355,2358-2360,2362-2365 
Shogyo International Corp., 287 Northern Blvd., Great Neck, NY 11021, 

516-466-4)911 ............................................ A-2386,001967 
§ stancor Products, Hamilton standard Controls, 131 GodIray St, Logansport, IN 

46947,219-722-2244 ...................................... :...... A-2393 
Tamura Corporation of Arnelica, 1150 Domlnpuez St, Carson, CA 90746-3518, 

213-638-1790 •••••••••••.•.•.••.••..•.•••• A-1291,1695,2395-2397,001983 
t Technltrol, 1952 Eo Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

............... ..................................... A-2407, B-1022-1023 
United Transfonner Corporation, Sub. of OPT Industrias, 300 Red School Lane, 

Phillipsburg, NJ08865, 201-454-2600 ••••.•••••••••••••••.•.•.••••. A-2428 
Aclown-Electrocoil, Inc, 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
AlE Magnetics, Div. 01 Vernnron, 701 Murfreesboro Rd., Nashville. TN 37210 

· . . . .. . .. . . . . . . .. . .. .. . .. .. . .. .. . . . .. . . . . . .. . . . . .. .. .. . . . . . . . . . . .. . .. .. 615-244-9024 
Berkshire Transformer Corp, Route 341 ,P.O. Box 129. Ken\ CT 06757 

•.. . . . .. . . . . .. . .. .. . . . .. . . . . . .. . . . . .. . . .. . .. . .. . .. .. ... .. . .. . . . . . . . . . .. 203-927-3541 
t B. G. Laboratories, Inc., 75 Travis Ave., Binghamton. NY 13904.......... 607-722.2376 
tBourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 ...... 714·781-5148 
tCoillronics Inc., 984S.W. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 
t Cramer Coil & Transformer Co., Inc., 401 Progress Dr, Saukville, WI 53080 

· ............ '. .. . . . . . . . .. . . .. . . . . . . . . . . . . .. . . . . .. . . . . .. .. . . .. . . . . . . . . .. 414-284·9425 
Datatronics, Ltd, P. 0, Box 2839, Blue Jay. CA 92317 ................... 714-336-3561 

t DeYoung Manufaclu,ing, Inc., 12920 N.E 125th Way. Kirkland WA 98034 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 206-823-4798 

Douglas Randal~ 6 Pawcatuck Ave, Pawcatuck, CT 08379 .. :.......... 203-599-2075 
Eleclrical Windings, Inc., 2015 N. Kolmar Ave., Chicago,lL 60639 .... ," 312-235-3360 
Electrocom Industries, 1105 N. Ironwood Dr, S. Bend, IN 46615 ...... : .. 219-232-2743 

t Eleclronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ......... 201·942-2222 
t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 9()()()9-8232 .. 213-515-1546 
E~Rad MIg., 2800 W. Cullom Ave, Chicago.IL 60618 ................... 312-478-7300 
Foxboro/PeG, The Foxboro Company, 600 N. Bedford St, E Bridgewater, MA 02333 

· .................. " . . . . . . . . . .. . . . . . . . . . . . . . . . • . .• . . . . . . . . . . . . . . . . . . .. 508-378-5260 
Genco Precision Corp, 247 Skidmore Road, Deer Park,·NY 11729 ...... 516-242-3006 

§Hammond Manufacluring Co, 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 
Industrial Midwec capacilor CoIJl., 4902 Tollview Dr, Rolling Meadows, IL 60008 

....................................................................... 312-577-0120 
§Jamas Electronics, 4050 N. Rockwell, Chicago, IL 60618 ..•............. 312-463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago; IL 60647 .........•....... 
312-342-0080 

Kapp,. Networks, Inc.. 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 
1-800-223-0603 

Lenco EIctms., Inc., 1330 Belden St. McHenry.IL 60050 ................ 815-344-2900 
LEPCO/Leonard Elec. Prods., 85 Industrial Dr, Brownsville, TX 78521 .. 512-546-1625 
Mag-Con, 1626 Terrace Dr, St Pau~ MN 55113 ...................... :. 612'633-8820 

t Magnetic Circuft Elements. 1540 Moffett St, Salinas, CA 93905 •........ 408-757·8752 
t Magnetico Inc., 182 Morris Ave., Holtsllille, NY 11742 ............... :... 516-654-1166 

Mldcom. Inc., 121 Airport Or, Watertown. SO 57201 ..................... 605-886-4385 
Milwaukee Transformer Co., MTE Corporation. 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ................................................................ 414·358-5300 
Min~Magnatics Co., Inc., 1100 Fulton Place, F,emon\ CA 94539 ........ 415-490-7500 
Nedap N.V, P.O. Box 6. Groenlo. HOLLAND 7140 AA ............... + 31-5440-71111 
Nashaminy Transformer. Nashaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
Onan Power/Electronics, 4801 W. 81 st St, Minneapolis, MN 55437 .. ... 612-921,5600 

t Power Magna-Tech Corporation, 441 High Street, Perth Amboy. NJ 08861 
..........•..•............................•........•.... :.............. 201-826-4700 

tPrecision Components, Inc.. 1110 W. National Ave., Addison, IL 60101 .. 312-543-6400 
tSchoH CoIJl., 1000 Parkers Lk. Ad, Wayzata, MN 55391 ................. 612-475-1173 
§ Shokai Far Eas\ Ltd, 280 NorthCentral Ave, Hartsdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc.. 10830 Kinghurst Dr, Houston, TX 77099 ........ 713-933-4700 

South American Development Corp, Ate. 00. RD. 413. Hyde Park, NY 12538 
.....•...•.•..•....•.........•.....•................................... 914-229-8866 

Staco Transpower. 610 W. 6th St, Ml Carme~ IL 62663 . . . . . . . . . . • . . . . .. 618-262-5555 
Texas Transformer Corp., P.O. Box 220. Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner. COmponents Corp. of Amer, Eleclronic Center, Ml Carmel •. IL 
.62883 ................................................................ 618-262-5121 

tTransAmerican Transformer. 142 Peconic Ave, Medford, NY 11783 .... 516-654-1880 
TIE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064 •... 213-478-8224 
Valor Electronics, 6275 Nancy Ridge Dr, San Diego. CA 92121-2245 ... 619-458-1471 
Wlrebenders, Inc.. 2440 W. Mission Ln., Ste. 9.10. Phoenix, AZ 85021 ... 602-861-1856 

§ Zambre co, Inc., 2134 Old Middlefield Way. Mountain View. CA 94C!43.. 415-968-9176 

Transformers, Toroidal-5600 
t Abbott Technologies, Inc., Burbank Division, Transformers, 639 So. GIe_ood PL, 

Burbank. CA 91506, 818-a41-3630 •••••••••••••••••••••••••••• A'2157,2166 
Amecon, Inc., 1900 S. Chris La., An_im, CA 92805, 714-634-2220;800-392-2292 

• • • • • • • • • • • • • • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • ••• • •• A'2170-2173,2175-2176 
Arsten Products InternBtlonallnc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-a1oo .................................................... A.2180 
§ Avel-Undberg, Inc., 5 Old Town Park Rd., Unit 47, Haw Milord, CT 06776, 

203-355-4711 .................................................... A-2192 
881 Fuse, 198 Van Vorat St, Jersey cny, NJ 07302, 201-432,.(1463 •••••• A-2194 
Bey Electric, Inc., 362 Main St, Box 548, Uncoln Park, NJ 07035, 201-894-5000 

................................................................. A'2197 
BH Elec1ronlcs, Inc., 12219 Wood Lk. Dr., BurnSVille, MN 55337, 612-a94-9590 

••••••••••••••••••.••••••.••••••••. '.............................. A'2198 
Caddell-Burns MIg., 258 Eo 2nd St, Mineola, NY 11501-3508, 516-746-2310 

............................................................ A-1208-1209 
CoIlcraft, 1102 Silver Lake Rd., Cary, IL 60013, 312-639-2361 ••••••••••• A-1225 

§ Dale ElectroniCS, Inc.. Yankton Div., E. Hwy. 50. Box 180, Yankton, SO 57078, 
605-665-9301 ............................................... A-2205.2209 

Dynage/Po_r & MagnetiCS, Division Of Oakleaf, Inc., P.o. Box 95, 551 Third 
Avenue. Canistota, SD 57012, 605-296-3462/3487 • • • • • • • • • • • • • • • • • •• A'2212 

§ Electromech, Inc., 528 Elm Street, Keerny, NJ 07032, 201-997-4)950 ••.•• A'2214 
t ESC Electronics Corp •• 534 Bergen Blvd., Pelisades Pk., NJ 07650, 201-947,.(1400 

.. . • • . • . • . • . .. . • . • . • . • .. • .. • • .. .. .. .. • .. • • .. • .. • • • .. .. .. .. .. A-1558,2215 
§t EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 

......................... , . • . • • .. . • .. • • .. • • .. .. .. • • .. .. A-1244,2216,2219 
§t Gowanda Electronics Corp., 1 Industrial Pl., Gowanda, NY 14070, 716-532-2234 

...................................................... , .......... A-1245 
t Hlsonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 66061, 913-782-0012 

............................. " .................................. A-2239 
Lenco Elctrns., Inc., 1330 Belden st., McHenry. IL 60050. 815-344·2900 •••••• 

A-2248 
MBgnetek Corp .• 7315 Red Deer Dr., Boulder, CO 80301-4696.303-442-6700' 

• ••••.•.•.•.••••••••• , ••••.•.••••••••.•..•.•.•. ,. . • • • . • . • • •• A-2250-2251 
§ Magnetek Triad, 1124 Eo Franklin St. Huntington, IN 46750. 219-356-6500 

.. • .. .. • • .. • .. .. . • .. .. • • • • .. . • • • • • • • • . • .. • • .. • . .. • .. • • • . • . •. A-2252-2254 
t Magnatlco Inc •• 182 Morris Ave., Holtsville. NY 11742, 516-654-1166 •••• ·• A-2262 

MCI Transformer Corporation, 411 Manhstten Ave., Babylon, NY 11704, 
516-58NI510 .................................................... A-2265 

§t Mlcrotran Co. Inc., 145 E. Mineola Ave., P. O. Box 236,. Valley Stream, NY 11582, 
516-561-6050. • • • • . • • • . . • . • . • . • . . . . • . • . • • . • • • A-2286,2289-2290,2292-2294 

t Mlnl·Clrcuits Lab .• 2625 Eo 14th st., P.O. Box 350166, Brooklyn. NY 11235-0003, 
718-934-4500 ............................. "...................... A-1775 

MPC, Div. of Consulting Systems, RFD No.1, Box 441. Fremont. NH 03044, 
603-842-5913 .................................................... 00 1848 

North Hills ElectroniCS, 1 Alexandar PL, Glen Cove, NY 11542. 516-671-5700 
................................................................. A-2301 

§t PCA ElectroniCS, 16799 Schoenborn St, Sepulveda, CA 91343, 818-a92"o761 
................................................................. A-2307 

t Perkin-Eimer Corp., Elctrn. Prods. DepL, 761 Main Ave .• Norwalk, CT 06859,.0132, 
203-762-4786 .................................................... A-2317 

t Pico ElectroniCS, Inc., 453 North MacOuesten Pkwy •• ML Vernon. NY 10552, 
914-699-5514;800-431-1064 ....................................... A-2319 

t Polyphase Instrument, 175 Commerce Dr., Ft Washington. PA 19034 • 
. 215·643-6950 ...................................... .'........ A'2350-2351 

t Power Magne-Tech Corporation. 441 High Street, Perth Amboy, NJ 08861, 
201-826-4700 .......................................... A'1281,2352-2353 

Prem Magnetlcs,lnc., 3521 N. Chapal Hill Rd., McHenry, IL 60050, 815-385-2700 
• • • . • .. • . .. • • • . .. . • . • • • • • • . .. • • . • • • . • . • • .. . • . • • . . .. . • .. • . • .• A-2355,2365 

Renco ElectroniCS, Inc., 60 Je1ryn Blvd., East. Deer Pk., NY 11729, 
516-586-5566;1-aD0-645-5828 .••••.•.•.•..•.•.••••••.•••••••• A-1282,2369 

Signal Transformer Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 
11696.516-239-5777 ................................... A-2372,2376,2387 

t StBndex ElectroniCS, Standex International, 4538 Camberwell Rd •• CinCinnati, OH 
45209,513-a71-3777 ............................................. A-1287 

Talema Electronic. Inc •• 301 N. Highway 83, Rolla, MO 65401, 314-364~2 
• • .. • • .. .. • • • . .. • • .. • • • .. • • • • .. .. .. .. .. .. .. • • .. • • . .. • • • .. • . •• A-2390-2391 

t Technitrol, 1952 Eo Allegheny Ave •• Philadelphia, PA 19134, 215-426-9105 
............ •.•.•. .................................. A-2407, B-1022-1025 

Toroid Corp. of Maryland. 6000 Laurel-Bowie Rd., Bowie. MD 20715-4037, 
301-464-2100 ............................................... A-2412-2416 

tTorwico Elctrns. Inc., 410 Oberlin Ave. South, Lakewood. NJ 08701, 201-364-1800 
.. .. • • • • • • • • • • .. .. • .. • • • • • • • • • • • . .. • • • • .. • .. • . .. .. .. • • • • • • •• A-2424-2425 

tTrans American Transformer, 142 Peconic Ave., Medford. NY 11763, 
516-654·1880 .................................................... A-2426 

Transformer Technologies, Inc., 52 Putnam St, Mt Vernon, NY 10550. 
914-688-1600 .......... :......................................... A-2427 

Ulveco, Inc., 323 Vlntege Park Drive, F~r City, CA 94404,415-574-1100 
· • • .. .. • • . . . • • . • . • . • • • . •• • • • . • • .. • • .. .. • • • . • • • . .. .. . • . • • . ... A-2430-2431 

§t Vitec Electronic Corporation, 1525A East Acequia, Visalia, CA 93291, 
209·739·1077 .................................................... A-2439 

§t Able Power and Engineering Inc, 1222 N. DeI1s St, S. San Gabriel. CA 91770 
..................................................... , ................. 818-571-6260 

§t Adams-Russell, Anzac Div, 80 CambridgeSt, Burlington. MA 01803 .... 671-273-3333 
t AlE Magnetics, Div. of Vernftron, 701 Murlreesboro Ad., Nashville. TN 37210 

•................................... , . .. . .. . . . . . . . . . . . . . . . ... .. . .. . . . .. 615-244-9024 
Airpax Co, Sensor Div., A Division of North American Philips COrp, Cheshire Industrial 

Park, Cheshire, CT 06410 ............................................ 203-272-0301 
Albar.lnc.. 19013 361h Ave. W., Lynnwood, WA 98036 .................. 206-771-4006 
Andover, Inc, 310 Norlh Earl Avenue. Lafayette, IN 47904 ........... ". 317-447-1157 
Astrosystems, 6 Nevada Dr, Lake Success, NY 11042 .................. 518-328-1600 

§ Atlantic Magnetics, Inc., 1441 S.w. 30th Ave, Pompano Beach, FL 33069 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 305-979-7920 

t Atlas Engin_ing COrp., 10 Cheney St, Dorchester. MA 02121 .......... 617-445-7100 

A·186 §-Product sold through distributors t-Prodl,Jct meets MIL specs EEM 1988 



t Automatic Coil Corp, Sub. Designatronics, Inc., 3545 N.w. 71 st St, Dept E, Miami, FL 
33147 ................................................................ 305-696-6660 

tAxel Etctms., General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 
......•................................................................ 718-291-3900 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose, CA 95 t 19-t 371 ............................•................... 408-629- t tOO 

§Belllnds., J.w. Miller Div_ 19070 Reyes Ave, P.O. Box 5825, Rancho Dominguez, CA 
90224-5825 ............................•............................. 213-537-5200 

Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent, CT 06757 
.................................................•.... 203-927-3541 

t B. G. Laboratories, Inc., 75 Travis Ave, Binghamton, NY 13904 .......... 607-722-2376 
t Bicron Electronics, 100 Barlow Street, Canaan, CT 06018 . . . . . . . . . . . . . .. 203-824-5125 
tBoums Instruments Inc., 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5148 
t Caddell Coil Corp, 35M Main St, PouRney, vr 05764 .............. .. . .. 802-287-4055 
t Chloride Power Electronics 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 
t Coast Coil Co., Coast Magnetics 5333 W. Washington Blvd, Los Angeles, CA 90016 

.. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . .. 213-936-6188 
tCoil-O Corp, 340 Bronxville Rd., Bronxville, NY 10708 .................. 914-337-4775 
t Comronics Inc., 964 S.w. 13th Court, Pompana Beach, FL 33069 ....... 305-781-8900 

Cord Electronics, Inc, 177 Cantiague Roek Rd, Westbury, NY 11590 ... 516-935-3640 
Cross Electronics, 100 CommonweaRh Dr, Warrendaie, PA 15086 ...... 412-776-1591 

§ Current Ring Co. Inc., 252 Sunset Drive, P. O. 1525, Ballwin, MO 63011 
80()'325-8653 

Datatronics, Ltd., P. O. Box 2839, Blue Jay, CA 92317.......... 714-336-3561 
t DeRa Products Corporation, 3823 Spinnaker Ct, Fremon~ CA 94538 .. .. 415-77()'0660 
tDeYoung Manufacturing, Inc., 12920 N.E.125th Way, Kirkland, WA 98034 

.. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 206-823-4798 
tDielz Design, Inc., 100 Electronics Pkwy., BeRon, MO 64012 ............ 816-331-4911 
t Electro Assemblies Corp., 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

tElectroeom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ........ . 
§Electroeube, 1710 So. Del Mar Ave., San Gabriel, CA 91776 ........... . 
t Electronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 ....... . 

Electro-PacWic, 5770 Thornwood Dr., Goleta CA 93117 ................ . 
t EI-Rad MIg., 2800 W. Cullom Ave., Chicago, IL 60618 .................. . 

EndicoU Coit 24 CharloUe St, Binghamton, NY 13905 ................. . 
§tE-Tronics, 16774 Schoenborn, Sepulveda, CA 91343 .................. . 

tFrederick Components Inti, 20806 Plummer St, Chatsworth, CA 91311 

312-498-6520 
219-232-2743 
818-573-3300 
201-942-2222 
805-964-0751 
312-478-7300 
607-797-1263 
818-892-7279 

· . . . . . . . . . . . . . . . . .. . .. . .. .............................. 818-882-0868;BOo-354-0660 
t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 . . . . . . . . . . . 212-386-1300 
t Frequency Selective Networks, 69-20 Garfield Ave, Woodside, NY 11377 

· . . . . . . . .. . . . . . . . . .. .. . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . .. 718-424-7500 
Genisco Technology Corp., Fmers Div, 18435 Susana Rd., Rancho Dominguez, CA 

90221 ........ ....................................................... 213-537-4750 
Grand TransformerS: 1500 Marion St, Grand Haven, MI 49417 . . . .. . .. .. 616-842-5430 

tHadley, Robert M. Co, Inc_ 750 West 51st St, Los Angeles, CA 90037 .. 213-234-9091 
§Hammond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 .... 716-894-5710 

Hurricane ElectroniCS Lab, P.O. Box 1280, Hurricane, lfT 84737 .. 801-635-2003 
Industrial Midwec Capacitor Corp, 4902 Tollview Dr., Rolling Meadows, IL 60008 

...................................................................... 312-577-0120 
§James Electronics, 4050 N. Roekwelt Chicago, IL 60618 ................ 312-463-6500 

§t JB Electronic Transformers, 2300 W. Armitage Ave, Chicago, IL 60647 ................ . 
312-342-0080 

tKappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 
1-800-223-0603 

KGS Electronics, Inc., 2029 N. Lincoln Ave, Pasadena, CA 91103 ....... 818-798-0788 
LEPCO/Leonard Elec. Prods., 65 Industrial Dr., Brownsville, TX 78521 .. 512-546-1625 

tMagnetic Cireurt Elements, 1540 Moffetl St, Salinas, CA 93905 ......... 408-757-8752 
t Magnetic Component Engineering, Inc., 11379 Playa Stree~ Culver City, CA 90230 

................................ :...................................... 213-398-4761 
t Magnetic Devices Inc, 5575 Kearny Villa Rd., San Diego, CA 92123 .... 619-279-7054 

Magnetic Specs., 10 Albemarle Ave., Trenton, NJ 08638 ................ 609-883-3150 
t Milwaukee Transformer Co, MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 ...... .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. 414-358-5300 
Mini~agnetics Co, Inc, 1100 FuRon Place, Fremont, CA 94539 ........ 415-49()' 7500 
MTE Corp, 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

....................................................................... 414-358-5300 
Neshaminy Transformer, Nesharniny Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 .......................................... : ................. 215-794-7411 
t Novatronles, Box 878, Pompano Beach, FL 33061 ............ 305-942-5200 

Deco Corp, 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
t Osbome Transformer, 19636 Derby St, Detroit, MI 48203 . . . . . . . . . . . . . .. 313-368-4136 
tPiconics, 26 Cummings Road, Tyngsboro, MA 01879 ................... 617-649-7501 
tPrecision Components, Inc., 1110 W. National Ave, Addison, IL 60101 .. 312-543-6400 
t Preferred Electronics, Inc, Main Line Dr., P.O. Box 248, Westfield, MA 01066 

· . . . . . .. . . . . .. . .. . .. . . .. . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . .. .. . . . . . . .. . . . .. 413-568-2301 
PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-8200 
§ Pulse Engineering, Inc., 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 

..... .... ... . .... . .. .... .............................................. 619-268-2400 
§QPI.. MagnetiCs, Inc, P.o.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 

Relay Specialiies, 17 Raritan Rd., Oakland, NJ 07436 ................... 201-337-1000 
tSchoU Corp, 1000 Parkers Lk. Rd., Wayzata. MN 55391 ................ 612-475-1173 

Shape Magnetronics, Inc, 901 DuPage Ave, Lombard, IL 60146 ........ 312-62()'8394 
§Shokai Far ~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t Sigma Electronics Inc, 10830 Kinghurst Dr. Houston, TX 77099 ........ 713-933-4700 
t Sigmapower, Inc, 20790 Leapwood Ave, Carson, CA 90746 .....•...... 213-32-Sigma 

South American Development Corp., Ate. 00, RD. 413, Hyde Park, NY 12538 
· .. . . .. . . .. . .. . .. .. . .. .. . . .. .. . . .. . . . . .. .. . . .. . . . .. .. . . . . .. .... . .. . .. .. 914-229-8866 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§Square D Co. Executive Plaza, Palatine, IL 60067 ..............•....... 312-397-2600 
§t Staco Energy Products Co, 301 Geddis Blvd., Dayton, OH 45403 •...... 513-253-1191 

Stanford Applied Engrg. Inc, 3520 De La Cruz Blvd., Santa Clara, CA 95054 
· . . .. .. . . .. . . .. . .. . .. . . .. .. . .. . .. .. .. .. .. . .. . .. .. • .. .. . .. . .. . .. 408-968-0700 

t Sterling Transformer Corp., 510 Origgs Ave, Brookljin, NY 11211 .•....• 718-782-4200 

Tarnura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518. 
.............................•.........•............................... 213-638-1790 

Teco Corp., Bay Ad., P. O. Box A, Winnisquam, NH 03269............... 603-524-1998 
Tele-Tech CorporatiOn, P.O. Box 790, Bozeman, MT 59715 ............. 406-586-0291 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§tThordarson Maissner, Components Corp. of Arner, Electronic Center, Mt Carmel, IL 
62883 ................................................................ 618-262-5121 

Torad Coil Co, Inc., 283 Linden Rd., Wayne, NJ 07470 .................. 201-835-6195 
Torelco, Inc., 14 Paine Ave., P. O. Box 580, Irvington, NJ 07111 .. . . . . . .. 201-374-8641 
Torerna USA, Inc., 6699 Portwest Dr, No. 130, Houston, TX 77024 ..... 713-881-6643 

tTorotel Prods. Inc, 13402 S. 71 Hwy., Grandview, MO 6403().3199 ...... 816-761-6314 
tTorotron Corp., 519 South Fifth Ave., Mt Vernon, NY 10550 ............. 914-664-2050 

Trancor, 108 N. High St, P.O. Box 907, San Saba, TX 76877 ............ 915-372-6127 
TIE, Incorporated, 11652 W. Olympic Blvd., Los Angeles, CA 90064 .... 213-478-8224 
Unitad Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 

Phillipsburg, NJ 08865 ............................................... 201-454-2600 
§ Valor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 
tVanguard Electronics Co, 1460 W. 176th St, Gardena, CA 90248 ....... 213-323-4100 
tVoHampere Corp, 146 Horton Ave., Lynbrook, NY 11563 ................ 516-887-9443 

Wilco Corp., 6451 Saguaro Court, Indianapolis, IN 46266 . . . .. . . .. . . . .. .. 317-293-9300 
t Wirebenders, Inc., 2440 W. Mission Ln, Ste. 9,10, Phoenix, AZ. 85021 . .. 602-861-1856 

§t Zambre Co. Inc, 2134 Old Middlefield Way, Mountain View, CA 94043 . . 415-968-9176 

Transformers, Transistor-5600 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753, 

516-333-8100 .••.••••••••••.•..••••••••••.••••••••••••••••••••••• A·2182 
§ Dale Electronics, Inc., Yankton Div., E. Hwy. 50, Box 180, Yankton, SO 57078, 

605-665-9301 •..••.•••..••••••••••••••••••••••••••••••••.•••.•••• A·2205 
§ Electromech, Inc., 528 Elm Street, Kearny, NJ 07032, 201-997-0950 ••••• A·2214 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
•.•.•.••.• , ...................................................... A·2216 

§ Magnetek Triad, 1124 E. Franklin SL, Huntington, IN 46750, 219-356-6500 
• • • • • • . • • • • • • • • • • . • . . • • • . • • • • • • • • . • • • • • • • • . • • • • • • • • • • •• A·2252-2253,2259 

t Magnetico Inc., 182 Monis Ave., Holtsville, NY 11742, 516-654-1166..... A.2262 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-587-0510 .................................................... A·2265 
§t Mlerottan Co. Inc., 145 E. Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 

516-561-6050 •.•.••••.••.••. '................. A·2288,2290-2291,2295-2296 
Para-Une Transfoi1T1er Co., Inc., 511 South Palm Ave., Athambra, CA 91803, 

818-281-0222 .................................................... A.2318 
t peA Electronics, 16799 Schoenborn SL, Sepulveda, CA 91343, 818-892-0761 

••••.•.••••••.••••••••••••••••••••••••••••••••••.•••••.••••••••.• A·2307 
t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt Varnon, NY 10552, 

914-699-5514;800-431-1064 •••••••••••••••••.••••••••••••• A.2319,OoI863 
t Polyphase Instrument, 175 Commerce Dr., Ft. Washington, PA 19034, 

215-643-6950 .................................................... A.2350 
Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

................................................................. A·2355 
§ Stancor Products, Hamilton Standard Controls, 131 Godfrey SL, Logansport, IN 

46947,219-722-2244 •.•.•.•••••••••••••.••••••••••••••••••••••••• Ao2393 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

•.•.. ..•.••••••••.••.•...••.•••••••••••••••••••.•••• A·2407, B·l022-1025 
Actown-Electroeoit Inc, 2414 Highview, Spring Grove, IL 60081 ........ 815-675-6641 
AlE Magnetics, Div. of Vernitron, 701 Murfreesboro Rd., Nashville, TN 37210 

...................................................................•... 615-244-9024 
§ Atlantic Magnetics, Inc., 1441 S.w. 30th Ave, Pompano Beach, FL 33069 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-979-7920 
t Automatic Coil Corp., Sub. Designatronics, Inc, 3545 N.W. 71st St, Dept E, Miami, FL 

33147 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-696-6660 
§ Belllnds., J. W. Miller Div, 19070 Reyes Ave., P.O. Box 5825, Rancho Dominguez, CA 

90224-5825 .......................................................... 213-537-5200 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Ken~ CT 06757 

· . . . . .. . . . .. .. ........................................................ 203-927-3541 
t B. G. Laboratories, Inc, 75 Travis Ave, Binghamton, NY 13904.......... 607-722-2376 

BH Electronics, Inc, 12219 Wood Lk. Dr, Burnsville, MN 55337 ......... 612-894-9590 
t Bourns Instruments Inc, 6135 Magnolia Ave, Riverside, CA 92506 ...... 714-781-5146 
t Coast Coil Co., Coast Magnetics, 5333 W. Washington Blvd., Los Angeles, CA 90016 

.............. ........................................................ 213-936-6188 
Coil-Q Corp, 340 Bronxville Rd., Bronxville, NY 10708 ..........•....... 914-337-4775 
Custom Bobbin Windings, A & K Corporation, P.O. Box 2369, Zanesville, OH 

43702-2369 .......................................................... 614-452-8973 
Datatronics, LId., P. O. Box 2839, Blue Jay, CA 92317 ................... 714-336-3581 
DeRa Products Corporation, 3823 Spinnaker Ct, Fremon~ CA 94538 .... 415-77()'OBBO 
Electrical Windings, Inc, 2015 N. Kolmar Ave., Chicago, IL 60639 ....... 312-235-3360 
Electro Assemblies Corp, 425 Huehl Ad., Bldg. 17, Northbrook, IL 60062 

· . . .. . . . . . . .. . . . . . . .. . . . . . . . . . . .. . .. . . .. .. .. . . . . . .. .. . .. . .. . .. .. . . .. ... 312-498-6520 
Electroeom Industries, 1105 N.lronwood Dr, S. Bend, IN 46615 ......... 219-232-2743 

t Electronic Transformer Corp., p.o. Box 188, Totowa, NJ 07511· ......... 201-942-2222 
t Elnetic ElectroniCs, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Freed Transformer, 1718 Weirfield St, Ridgewood, NY 11385 ........... 212-386-1300 

Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 . ,.... 516-242-3006 
§Hammond Manufacturing Co, 1690 Walden Ave, Buffalo, NY 14225 .... 716-694-5710 

§t JB Electronic Transformers, 2300 W. Armitage Ave., Chicago, IL 60647 ................ . 
312-342-0080 

Jerome Industries Corp, 730 E. Division St, Elizabeth, NJ 07201 ........ 201-353-5700 
KGS Electronics, Inc., 2029 N. Lincoln Ave, Pasadena, CA 91103 ....... 818-798-0788 
Lenco Elclms., Inc, 1330 Belden St, McHenry, IL 60050 ................ 815-344-2900 
Mag-Con, 1626 Terrace Dr., St Paut MN 55113 ........................ 612-633-8820 

t Magnetic Circu~ Elements, 1540 MoffeU St, Salines, CA 93905 ......... 408-757-8752 
MTE Corp., 7901 W. Clinton Ave., P.O. Box 23957, Milwaukee, WI 53223 

· . . .. . . . .. .. . . . . . . . . .. . . .. . . . .. . . .. .. .. .. .. .. .. .. . . . . . . . . . .. . .. . . . . .... 414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp, Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
t Northlake Engineering, Inc, 999 Anita Ave., Antioch, IL 60002 ........... 312-395-5710 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

.. . .. .. .. . .. .. .. .. . . . . .. . . .. . . . . . .. . . .. .. . .. . .. . . . . . .. .. .. .. . .. . .. .. ... 609-298-8200 

EEM 1988 §-Product sold through distributors t-Product meets Mil specs 



Transformers, Transistor;'5600 (Cont'd) 
Schott Corp., 1000 Parkers Ut Ad., Wayzata, MN 55391 •.....•......... 612-475-1173 

§ Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
South Ame~ Development Corp. Ate. 9G, RD. 413, Hyde Park, NY 12538 

.. . .. . .. .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. . .. . .. .. . .. ... .. .. .. .. . .. ... . . . .. 914-229-8866 
Staco Transpower, 610 W. 6th St.. Mt CarmeI,Il62863 ................. 618-262-5555 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ...•••. 718-782-4200 
Tamura Corporation of America, 1150 Domingue<: St, Carson, CA 90746-3518 

............... '.' .. . .. . . . .. .. . .. . .. . . . . .. .. .. .. .. . . . .. . . .. . .. . . .. .. .... 213-63&-1790 
Texas Transformer Corp., P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Componenl$ Corp. of Amer., Electronic Center, Mt Carmel, IL 
62863 ................................................................ 618-262-5121 

Torslca, Inc, 14 Paine Ave., P. O. Box 580,lrvinglon, NJ 07111 ......... 201-374-8641 
tTorolel Prods. Inc.; 13402 S. 71 Hwy, Grandview, MO 64030-3199...... 816-761-6314 
t Trans American Transformer, 142. Peconic Ave, Medford, NY 11763 .... 516-654-1880 

United Transformer Corporation, Sub. of OPT Industries, 300 Red School Lane, 
Phillipsburg, NJ 08865 ............... .... . . . .. .. ... .. . .. .. .. ... .. .. ... 201-454-2600 

tVanguard Electronics Co., 1480 W. 178th St, Garct8na, CA 90248....... 213-323-4100 
t Wayne Transformer Co., Inc., 688 Pacific St.. Brooklyn. NY 11217 ....... 718-783-9007 
§ Zambre Co, Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Trigger - See Transformers, Pulse (Vol. A) 

Transformers, Variable-5600 
Ceddell-Burns Mfg., 258 E. 2nd St., MIneola, NY 11501-3508, 516-746-2310 

• •••••. ' ••.••••••••••••••••••••••••••••••••••• :. • • • • • • • • • . • •• A-I208-1209 
t C & C Jetronie, Inc., ResearchPk. 318 Wall St., Princeton, NJ 08540, 

609-921-8540.. • .. ... .. .. • • .. • .. .. .. • .. .. • • • • .. • • .. • • • .. • • • .. .. •• A-2204 
Gowanda EleclrQnics Corp., 1 Industrial PL, Gowanda, NY 14070, 716-532-2234 

................................................................. A-1245 
Hlpotronics Inc., P.O. Drawer A, Brewster, NY 10509, 914-279-8091 

.. .. • • • .. .. .. .. .. • • . .. .. .. .. .. . .. • .. • .. • • • .. • .. • • .. • • • .. .. •• A-2236-2238 
Magnetek Triad, 1124 E. Franklin st., Huntington, IN 46750, 219-356-6500 

.. .. . .. • • .. .. • .. .. • .. • .. .. • • .. • .. • .. • .. .. • .. • .. .. • • • • .. • .... A-2252-2253 
PC Transformer Corp., 64 0 Nancy St., West Babylon, NY 11704, 516-491-3300 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •. A-2314-2315 
t Power Magna-Tech Corporation, 441 High Street, Perth Amboy, NJ 08861, 

201-826-4700 ..................................................... A-2352 
§t Superior Electric, 383 Middle St.,BristOl, CT 06010,203-582-9561 •• A-2370-2371 
§t Technipower, A Penril Co., P.O. Box 222, Commerce Pk., Danbury, CT 06813, 

203-748-7001 .................................................... A.2405 
Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

, •••••••••••.••••••••••••.••••••••••••••••••••••••••••••••••••••• A-2407 
Todd Systems, Inc., 50 Ash St., Yonkers, NY 10701, 914-963-3400 •••••• A-2409 
Astrosystems, 6 Nevada Dr. Lake Success. NY 11042 .................. 516-328-1600 

§t Aydin Radar & EW DivisiOn, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ................................................ 408-629-1100 

Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 
•.•...•.......•.....................•.................................. 203-927-3541 

t Caddell Coil Corp., 35M Main SL, PouHnay, VT 05764 . . . . . . . . .. .. .. . . ... 802-287-4055 
t Columbia Resch. Labs., Macdade Blvd & Bullens Le., Woodlyn. PA 19094 

· ... .. . ... . .. . .. . . . .. . .. •.. • . . ... . . . . • . . .. . . . .. .. . . . . . .. .•.. . . .. .. . . . .. 215-872-3882 
Contact East 335 Willow SL S, P.O. Box 788, N. Andover, MA 01645 ... 617-682-2000 
Cord Electronics, Inc, 177 Cantiague Rock Rd., Westbury, NY 11590 ... 516-935-3640 

tOeI Elctrns. Corp., 250 E. Sandford Blvd., Mt Vemon, NY 10550 ......... 914-699-2000 
Diamond Magnetics, 235 Tank Farm Rd., Sts. G, San Luis Obispo, CA 93401 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . . . . • . . . . . . . .. 805-544-4019 
tE-Tron Corporation, 30 Ethel Rd., Edison, NJ 08817 .................... 201-287-9039 

Lestronics, Inc. 1640 Industrial Circle, Longmont CO 80501 .....•...... 303-651-2011 
J. R Merritt Controls, Inc., 8 Crimmins Ad., Darien, CT 06620 . . . . . . . . . . . . 203-656-0143 

t NWL Transformers, Rising Sun Rd., P.D. Box 358, Bordentown, NJ 08505 
· ..................................... , . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-298-7300 

Oeco Corp., 4607 S.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
§ Ohm~e Manufacturing Co., 3801 W. Howard St, Skokie, Il 60076 ....... 312-675-2600 
tPiconics, 26 Qurnrnings Road, Tyngsboro, MA 01879 ................... 617~649-7501 

RWid Power Technologies, Graysbridge Rd, P.O.BOX 291, Brookfield, CT 06804. 
........................................................ 203-775-0411;800-332-1111 

§t Staco Energy Products Co., 301 Gaddis Blvd., Dayton, OH 45403 •...... 513-253-1191 
Standex Electronics, Standex Intemational, 4538 Carnberwell Rd., Cincinnati, OH 45209 

.............................. : ........................................ 513-671-3777 
Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Texas Transformer Corp, P.O. Box 220, Piano, TX 75074 ............... 214-424-1581 

§ Thordarson Meissner, Components Corp. of Amer, Electronic Cenler, ML Carmet IL 
62863 ................................ : ............................... 618-262-5121 

§ Taka America, Inc, 1250 Feehanville Dr, Mt Prospect. IL 60056 ........ 312-297-0070 
Universal Voltronics, 27 Redio Circle Dr, Mt Kisco, NY 10549 .......... 914-241-1300 

t Vanguard Electronics Co., 1480 W. 178th St.. Gardena, CA 90248 . . • . . .. 213-323-4100 

Transformers, Variable, Motorized-5600 
Em Systems, Polaris Indl. Entprs., 215 Via Del Norta, Oceanaide, CA 92054, 

619-757-777p •••••••••••••••••••••••••••••••••• A-2071,2073-2074, B-1205 
Superior Electric:, 383 Middle St., BristOl, CT 06010, 203-582-9561 •• A-2370-2371 

Transformers, Voltage Dividing-5600 
t Abbott TechnOlogies, Inc., Burbank Division, Transformers, 639 So. Glenwood Pl., 

Burbank, CA 91506, 818-841-3630 ................................. A-2157 
t C & C Jetronie, Inc., Research Pk. 318 Wall St., Princeton, NJ 08540, 

609-921-8540 .................................................... A-2204 
§ Dale ElectroniCS, Inc:., Yankton Div., E. Hwy. SO, Box 180, Yankton, SO 57078, 

605-665-9301 ...... ;............................................. A-22G5 
Douglas Randall, 6 Pewcatuck Ave., Pewcstuek, CT 06379, 203-599-2075 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• B-I402 
JM Tranalorrner Co., Inc., 112 Florida St., Farmingdale, NY 11735, 516-293-0475 

................................................... , ............. A-2243 
Lenco EIcIrna., Inc:., 1330 Belden St., McHenry, IL 60050, 815-344-2900 •••••• 

A-2248 
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MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 
516-58N1510 .................................................... A·2265 

§t Microtran Co. Inc., 145 E..Mineola Ave., P. O. Box 236, Valley Stream, NY 11582, 
516-561-6050 ............................ ; ....................... A-2282; 

North Hills Electronica, 1 Alexander PL, Glen Cove, NY 11542, 516-671-5700 
••• , •••••••••••••••••••••••••••••••••• , •••••••••••••••••••••••••• Ao2301 

t Oram High Voltage, P.O. Box 1116, Dayton, TX 77535, 409-258-5553 ••• .001859 
t Pico Electronics, Inc., 453 North MacQuesten PkWy., ML Vernon, NY 10552, 

914-699-5514;800-431-1064 ................. ; .................... ; A-2319 
t Polyphase Instrument, 175 Commerce Dr., FL WaShington, PA 19034, 

21s.643-6950 .................................................... A-2350 
Pram Magnelica, Inc:., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 

................................................................. A'2355 
t Signal Transformer Co., Inc:., Inslleo Corporation, 500 Bayview Ave., Inwood, NY 

11696,516-239-5777 . ~........................................... A-2372 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PAI9134, 215-426-9105 

......................... ........................... Ae 2407, B·l022-1025 
Abacus Controls Inc., 89 Readington Rd., Somerville, NJ 08876 ......... 201-526-6010 
American HV Test Systems Inc, Central Garrett Ind'l. PI<., Accident MD 21520 

............................................ , ..... :.................... 301-826-8651 
American Magnetics, P.O. Box 49, Carlerville, IL 62918 ...•.............. 618-985-4636 
Astrosysterns, 6 Nevada Dr., Lake Success. NY 11042 .................. 516-328-1600 

§t Aydin Radar & EW Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 
Jose,CA95119-1371 ............................................... 408-629-1100 

Basler Elec., Rle. 143, Highland, IL62249 .................. :............ 618-654-2341 
Berkshire Transformer Corp., Route 341, P.O. Box 129, Kent CT 06757 

.•..................................................•.................. 203-927-3541 . 
tB. G. Laboratories, Inc, 75 Travis Ave, Binghamton, NY 13904.......... 607-722-2376 
t Bourns Instrumenls Inc. 6135 Magnolia Ave., Riverside, CA 92506 .. .... 714-781-5148 
tCoast Coil Co., Coast Magnetics, 5333 W. Washington Blvd. Los Angeles, CA 90016 

....................................................................... 213-936-6188 
Crompton Instrs., Hawker Siddley, 2763 Old Higgins Rd. Elk Grove Village, IL 60007 

· . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 312-593-1107 
t Del Etctrns. Corp, 250 E. Sandford Blvd., ML Vernon, NY 10550 ......... 914-699-2000 
t OeYoung Manufacturing, Inc, 12920 N.E. 125th Way, Kirkland, WA 98034 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 206-823-4796 
Electro Assemblies Corp, 425 Huehl Rd., Bldg. 17, Northbrook, IL 60062 

.. . . . . . . . . . . . . . . .. . . . . . . . .. . . .. . . . . . . . .. . ... .. . . . . . .. . . .. . . . . . . . . . . . . .. 312-498-6520 
§ Electrocube, 1710 So. Del Mar Ave., San Gabriel CA 91776 ............ 818-573-3300 
t Electronic Transformer Corp, P.O. Box 188, Totowa, NJ 07511 ... ..... 201-942-2222 

Electro Scientific lnels., 13900 N.W. Science Pk. Dr. Portland, OR 97229 
....................................................................... 503-641-4141 

t Elnetic Electronics, Inc., P.O. Box 88232, Los Angeles, CA 90009-8232 .. 213-515-1546 
t Frederick Components Inti, 20806 Plummer St.. Chatsworlh, CA 91311 

· . . .. .. . . . . . . . . . . . . . . .. .. . . .. . .. . . . . . . . . . . . . . . . . . . . . . . •. 818-882-0668;800-354-0880 
Genco Precision Corp, 247 Skidmore Road, Deer Park, NY 11729 ...... 516-242-3006 
Hipotronics Inc. P.O. Drawer A. Brewster, NY 10509 .................... 914-279-8091 

tHisonic, Inc., 249 N. Troos~ P.O. Box 1130, Olathe, KS 66061 ........... 913-762-0012 
Industrial Midwec CapaCitor Corp, 4902 T ollview Dr, Rolling Meadows, IL 60006 

....................................................................... 312-577-0120 
Lestronics, Inc, 1840 Industrial Circle, Longmont CO 80501 ............ 303-651-2011 
Mag-Con, 1626 Terrace Dr, SL Paul, MN 55113 ........................ 612-633-8820 

t Magnetic Circuit Elements, 1540 Moffett St.. Saiinas, CA 93905 ......... 408-757-6752 
t Magnetico Inc, 182 Morris Ave., Holtsville, NY 11742 ................... 516-654-1188 
t Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 . . . . .. . .. .. . . .. . . . . . . . . .. . .. . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 414-358-5300 
t NWL Transformers, Rising 'Sun Rd. P.O. Box 358, Bordentown, NJ 08505 

· . . . . . . .. .. . . . . . . . .. . .. . . . . . . . . .. . . . . . .. .. . . . . . . .. . . . .. . .. . . . ... . . . . ... 609-298-7300 
Oeco Corp., 4607 s.E. Intemational Way, Milwaukie, OR 97222 ......... 503-659-7932 
Para-Line Transformer Co, Inc., 511 South Palm Ave., Alhambra, CA 91803 

....................................................................... 818-281-0222 
t Perkin-Elmer Corp., Elctm. Prods. Dept, 761 Main Ave., Norwalk, CT 06859-0132 

........•....................•......................................... 203-762-4786 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

· . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .. .. . .. . .. . . . .. .. . .. . .. . . . . .... 609-298-8200 
Schott Corp., 1000 Parkers Lk. Rd., Wayzata, MN 55391 ................ 6.12-475-1173 
Staco Energy Products Co, 301 Gaddis Blvd., Dayton, OH 45403 ....... 513-253-1191 
Staco Transpower, 610 W. 61h St.. Mt Carmel IL 62863 ................. 618-262-5555 

t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
Tamura Corporation of America, 1150 Dominguez St.. Carson, CA 90746-3516 

....................................................................... 213-63&-1790 
Teco Corp, Bay Rd., P. O. Box A. Winnisquam, NH 03289 ............... 603-524-1998 
Tel&-Tech Corporation, P.O. Box 790, Bozeman, MT 59715 ............. 406-588-0291 
Tettex Instruments, Inc, P.O. Box 281, Fairview Village, PA·I9409-0281 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 215-539-6050 
§ Thordarson Meissner, Cornponenls Corp. of Amer, Electronic Center, Mt Cannel Il 

62863 .............................•.............................. : ... 618-262-5121 
Torema U.SA, Inc., 8899 Portwest Dr. No. 130, Houston, TX 77024 ..... 713-861-6643 

tTorolei Prods. Inc. 13402 S. 71 Hwy, Grandview, MO 64030-3199 ...... 816-761-6314 
tTorwico Elclms. Inc, 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1600 
tTrans American Transformer, 142 Peconic Ave., Medford, NY 11763 .... 516-654-1880 

Venable Industries, Inc. 3555 Lomita Blvd., Tonance, CA 90505 ...•.... 213-539-2522 
§Zarnbre Co, Inc., 2134 Old Middlefield Way. Mountain View, CA 94043 .. 415-968-9176 

Transformers, Voltage Regulating-Also See Regulators 
& Stabilizers, Voltage-5600 

Acme Electric Corporation, 20 Water Street, Cuba, NY 14727, 716-968-2400 
••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• 001534 

t C & C Jetronie, Inc., Reaearch Pk. 318 Wall St., Princston, NJ 08540, 
609-921-8540 •••••••••••••••••••••••••••••••••••••••••••••••••••• A-2204 

t Controlled Power.Co., 1955 Staphenaon Hwy., Troy, MI48083, 
313-528-3700;1-800-521-4792 •••••••••••••••••••••••••••••••• 002085,2088 

§ Dale Electronics, Inc., Yankton DiY., E. Hwy •. SO, Box 180, Yankton, SO 57079, 
605-865-9301 .................................................... A-22G5 

Dynage/Power & Magnetlca, Division Of Oakleaf, Inc:., P.O. Box 95, 551 Third 
Avenue, Canistota, SO 57012, 805-296-3462/3487 • • • • • • • • • • • • • • • • . •• A-2212 

§-Product sold through distributors t-Product meets MIL specs EEM1988 
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Hipotronics Inc., P.O. Drawer A, Brewster, NY 10509, 914-279-8091 ••••• A.2236 
§Hitran Corp., Agex, 362 Highway 31, Fleminglon, NJ 08822-9301, 201-782-5525 

•.•.••••.•••.••••••.••••.•.•••••••••••••••.••••••••••••.•••..•••• A·2240 
Magnetek Triad, 1124 E. Franklin St, Huntinglon, IN 46750, 219-356-6500 

• • • • • • • • • • • • • • • . • • • • • • • • • • . • • • • . • • • . • • . • . • . . • • . . • • • . • .• A·2252-2253,2260 
MCI Transformer Corporation, 411 Manhattan Ave., Babylon, NY 11704, 

516-58NI510 •••••••••••••••••••••.••.••••.•••••••••••••••••••••• A.2265 
§ Penna Power Elctms., 5601 W. Howard Ave., Chicago, IL 60648, 312-647-9414 

.;............................................................... B·1346 
Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050,815-385-2700 

•.••.....•.••.••••••••.•.•..•.•..•..••.•.•..•.•.•••.•..•.•.••••.. A·2355 
Signal Transiorrner Co., Inc., Insilco Corporation, 500 Bayview Ave., Inwood, NY 

11696, 516-239-5777 ...•.••.••••.••..•.•..•.•••.•..•.•.•.••.••..• A.2372 
§ Sola, A Unit of General Sign., 1717 Busse Rd., Elk Grove Village, IL 60007, 

312-439-2800 .••••••••.•.•••••.•.•.••••..••.•••.•.•.••.••••.•.•.• 001972 
§t Superior Electric, 383 Middle St, Bristol, CT 06010, 203-582-9561 .• A.2370-2371 
§t Technipower, A Penril Co., P.O. Box 222, Commerce Pk., Danbury, CT 06813, 

203-748-7001 •••.•.•.•..•.•..•••.•.•.••.•.•...•.••.•.••••.•••.•.. A.2405 
t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 

..••.••. ..•..•••..••.•.••.•..•.•..••.••.•...•.. . .•.. A·2407, B·1022·1025 
Todd Systems, Inc., 50 Ash St, Yonkers, NY 10701, 914-963·3400 ..•.•. A·2411 

§t Topaz, Inc., 9192 Topaz Way, San Diego, CA 92123-1165, 619-279-0&31 .••..• 
0·2156 

tWayne Transionner Co., Inc., 666 Pacific St. Brooklyn, NY 11217. 718-783-9007 
•.....•.•..•.•••..•.•.•.•.••••.•...•..••••.•••.•••.•..•.•.•..•..• A-2440 

Abacus Controls Inc, 89 Readington Rd.. Somerville, NJ 08876 ...... 20t -526-601 0 
§t Able Power and Engineering Inc., 1222 N. Dena St, S. San Gabriel, CA 91770 

................................................... 818-571-6260 
Acme Transfonner, Acme Electric Corporation, Ate, 4, Box 54, Lumberton, NC 28358 

........................ 919-738-1121 
Adtech Power Inc, 1620 S. Sunkisl St, Anaheim. CA 92806 ...... 714-634-9211 
Albar, Inc., 19013 36th Ave. W., Lynnwood WA 99036 206-771-4006 
American Magnetics, P.O. Box 49. Carterville, IL 62918.... ....... 618-985-4838 

t American Monarch, 2801-37th Ave., N.E., Minneapolis, MN 55421 612-788-9161 
§t Aydin Radar & row Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ............ 408-629-1100 
. Berkshire Transformer Corp, Route 341, P.O. Box 129, Kent CT 06757 

203-927-354 1 
CML MACARR Div, Marine Electric RPD, Inc, 666 Pacific St, Brooklyn, NY 11217 

.. .. .. . .. ... .... . .. .. .. .. .. .. . .. .. .. . .. .. .. 718-857-2400 
§ Computer Power Inc., 124 W. Main St, High Bridge, NJ 08829 ........... 201-638-8000; 

800-526-5088 
tDeI Elctrns. Corp., 250 E Sandford Blvd.. Mt Vernon, NY 10550 .'." .... 914-699-2000 
§ Displex, Inc, North Hills Electronies, Inc., Alexander Place, Glen Cove, NY 11542 

.................... ................... .. ................ 516-671-4400 
Dormeyer Inds., A F. Dormoyer Mfg. Co, Inc., 3418 N. Milwaukee, Chicago, IL 60641 

Electrical Windings, Inc., 2015 N. Kolmar Ave .. Chicago, IL 60639 . 
§Eleclrocube, 1710 So. Del Mar Ave, San Gabriel, CA 91776 .... .. 
tElectronic Transformer Corp., P.O. Box 188, Totowa, NJ 07511 .. . 

Electro-Pacific, 5770 Thornwood Dr, Goleta, CA 93117 .......... . 
Elgar Corp, 9250 Brown Doer Rd, San Diego, CA 92121 .. . 

312-283-4000 
312-235-3360 
81 8-573-3300 
201-942-2222 
805-964-0751 
619-450-0085; 
aD0-854-2213 

§EP.D., 1045 So. Easl Street Anaheim. CA 92805-8508 .. 714-520-0881;1-800-343-1813 
ERA/Transpac Power Supplies, West Hill Road, Winsted, CT 06098 .... 203-379-2731 

§tE-Tronies, 16774 Schoenborn, Sepulveda, CA 91343 ............... 818-892-7279 
tFreed Transformer, 1718 Weirlield St, Ridgewood, NY 11385 ........ 212-386-1300 

Genco Precision Corp., 247 Skidmore Road, Doer Park, NY 11729 ...... 516-242-3006 
§ Hammond Manufacturing Co, 1690 Walden Ave., Buffalo, NY 14225 . . .. 716-894-5710 
§ HDR Power Systems, Inc., 600 Oakland Park Ave., Columbus, OH 43214 

.. . .. .. . .. . .. .. .. .. .. .. .. .. .. . . . . .. .. .. ... .. . . 614-262-6832 
Industrial Midwec CapaCitor Corp., 4902 T ollview Dr., Roiling Meadows, IL 60008 

.... . . .. . . .. .. .. .. .... .. .. .. .. .. .. .. .. .. .. . .. . . .. .. .. .. . ... 312-577-0120 
§ ISOREG Corp., 410 Greal Rd, P.O. Box 486, Littleton, MA 01460 ........ 617-486-9483 
§Jefferson Elec., MagneTek, Inc., 1400 Center Circle Drive, Downers Grove, IL 

60515-1021 ........ . ............. 312-691-2400 
Jerome Industries Corp., 730 E Division St, Elizabeth, NJ 07201 ....... 201-353-5700 
KGS Electronics, Inc., 2029 N. Lincoln Ave., Pasadena, CA 91103 ...... 818-798-0786 
Lestranics, Inc., 1840 Industrial Circle, Longmont CO 80501 ............ 303-651-2011 
Mag-Con, 1626 Terrace Dr., St Paul, MN 55113 ........................ 612-633-8820 

tMagnetico Inc, 182 Morris Ave., Honsville, NY 11742 .......... 516-654-1166 
§Micron Industries, 1830 N. 32nd Ave., Stone Park, IL 60165 ............. 312-345-0788 
§ Micratran Co. Inc., 145 E Mineola Ave, P. O. Box 236, Valley Stream. NY 11582 

................................................................. 516-561-6050 
Milwaukee Transformer Co., MTE Corporation, 7901 W. Clinton Avenue, Milwaukee, WI 

53223 .... _.......................................................... 414-358-5300 
MTE Corp., 7901 W. Clinton Ave, P.O. Box 23957, Milwaukee, WI 53223 

.. . .. .. .. .. .. .. .. . .. .. . . .. .. .. .. .. .. .. .. .. . ... 414-358-5300 
Neshaminy Transformer, Neshaminy Electronics Corp., Edison-Furlong Road, Furlong, 

PA 18925 ............................................................ 215-794-7411 
tNorthlake Engineering, Inc, 999 An~a Ave., Antioch, IL 60002 ........... 312-395-5710 
t NWL Transformers, Rising Sun Rd" P.O. Box 358, Bordentown, NJ 08505 

........................................................... 609-298-7300 
Oeco Corp., 4607 S.E International Way, Milwaukie, OR 97222 ......... 503-659-7932 

§Ohmite Manufacturing Co, 3601 W. Howard St, Skokie, IL 60076 ....... 312-675-2600 
tOPT Industries Inc., 300 Red School La, Phillipsburg, NJ 08865 ........ 201-454-2600 
tOsbome Transformer, 19636 Derby St, Detroi~ MI48203 .............•. 313-368-4136 

Parker McCrory Mfg. Co., 2000 Forest Ave., Kansas City, MO 64108 .... 816-221-2000 
Power ConverSion Products, 42 East St, Box 380, Crystal Lake, Il 60014 

. . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . .. . .. . . . . . . .. . . . . . . . . . . ... 815-459-9100 
t Preferred Electronies, Inc, Main Line Dr., P.O. Box 248, Westfield, MA 01086 

................................................................ 413-568-2301 
t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 

. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 609-298-8200 
Rapid Power Technologies, Graysbridge Rd, P.O.BOX 291, Brookfield, CT 06804 

.. .. .. .. .. .. ... .................. ..................... 203-775-0411 ;800-332,1111 

Transformers, Wideband-5600 

tRTE Denae Corp, 2727 Kurtz St, San Diego, CA 92110 .. 619-291-4211;80D-854-2658 
§S & Hinds., 2257 North Penn Rd.. Hatfield, PA 19440 ................... 215-822-7211 

Schott Corp, 1000 Parkers lk. Rei. Wayzata, MN 55391 ................ 612-475-1173 
§Shape Magnetronies, Inc., 901 DuPage Ave., Lornbard,IL 60148 ........ 312-820-8394 
§ Square 0 Co, Executive Plaza, Palatine, IL 60067 ...................... 312-397-2600 
§Staco Energy Products Co., 301 Gaddis Blvd.. Dayton, OH 45403 ....... 513-253-1191 

Staco Transpower, 610 W. 6th St, Mt Carme( IL 62863 ................. 618-262-5555 
tSterling Transformer Corp, 510 Driggs Ave., Brooklyn, NY 11211 ....... 718-782-4200 
t STI, Control Components Div, 9520 Black Mountain Rd.. San Diego, CA 92126-4507 

· ...................................... : . . . . . . . . . . . . . . . . 619-566-7680;800-826-5053 
§ Sunshine Scientific Instruments, 1810 Grant Ave., Philadelphia, PA 19115 

....................................................................... 215-673-5600 
§ Techni-Tool, 5 Apollo Rd.. Box 368, Plymouth Meeting, PA 19462 ....... 215-825-4990 

T &CO Corp., Bay Rd, P. O. Box A, Winnisquam. NH 03289 .. . . . . . . . . . . . .. 603-524-1998 
Texas Transformer Corp, P.O. Box 220, Plano, TX 75074 ............... 214-424-1581 
Thordarson Meissner, Components Corp. of Amer, Electronic Center, Mt Carme( Il 

62863 . . . .. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . . .. .. . . . . . . . . . .. . . . . . . . ... 618-262-5121 
Torad Coil Co, Inc., 283 Linden Rd, Wayne, NJ 07470 .................. 201·835-6195 

tTorwico Elctrns.lnc, 410 Oberlin Ave. South, Lakewood, NJ 08701 ..... 201-364-1800 
t Trans American Transformer, 142 Peconic Ave, Medford, NY 11763 . . .. 516-654-1880 

Ulveco, Inc., 323 Vintage Park Drive, Foster City, CA 94404 ............. 415-574-1100 
Universal Vonronies, 27 Radio Circle Dr, Mt Kisco, NY 10549 .......... 914-241-1300 
Xebex Data Systems, 6610 Buckley Dr, Cambria, CA 93428 ............ 805-927-5008 

§Zambre Co, Inc, 2134 Old Micldlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers, Wall Plug-in ~ See Power Supplies,. Plug-in 
(Vol. D) 

Transformers, Wideband-5600 
AT&T, 555 Union Blvd., Allentown, PA 18103, 1-800-372-2447;ln 

Canada:1-800-553-2448 , .... ,.,., ............... , ••.•••.• ,........ A.2187 
Bel Fuse,198 Van Vorsl St, Jersey City, NJ 07302, 201-432-0463 ••• ,., A.2194 
Caddell-Burns MIg" 258 E. 2nd St, Mineola, NY 11501-3508, 516-746-2310 

• ........................ , • , .......... , ....... , • , • • • • .. • • ... A·1208-1209 
t C & C Jetronic, Inc., Research Pk. 318 Wall St, Princeton, NJ 08540, 

609-921-8540 ....... , .... , ••• ,., ••.••• ,.......................... A·2204 
Coilcraft, 1102 Silver Lake Rd" Cary, IL 60013, 312-639-2361 •••••••• ,.. A·1225 

§ Dale Electronics, Inc., Yankton DiY., E. Hwy. 50, Box 180, Yankton, SO 57078, 
605-665-9301 ............ , ••••••••.••••••.• , .................. ,.. A·2205 

t ESC Electronics Corp., 534 Bergen Blvd., Palisades Pk., NJ 07650, 201-947-0400 
•.••.• ,., .•.•••••• , .......... ., •.• .,., .......... , ........... Ao1558,2215 

EWC, Inc., 725 Federal Ave., Kenilworth, NJ 07033, 201-245-3200;800-526-4048 
, •• ,., ........ , •••••• , .................................. , ...... ,. A·2216 

Foxboro/PCG, The Foxboro Company,.600 N. Bedford St, E. Bridgewater, MA 
02333, 508-378-5260 ••• , ........................... ,............. A·2235 

t Hisonic, Inc., 249 N. Troost, P.O. Box 1130, Olathe, KS 65061, 913-782-0012 
, ••• , , •.• , •• ,.,., .... , ........................................... A·2239 

Magnetek Triad, 1124 E. FrankUn St, Huntington, IN 46750, 219-356-6500 

Mei ;.;~~;.;~;,;,~~. c~;p;,~~il;;~: 411'M~~hd,;~' A;';':: &b~i,;~,' NY ; ;ro:,.2252-2253 
516-587-0510 ........ , ................ ,., ............. ,.......... A-2265 

§t Mlcrotran Co, Inc., 145 E. Mineola Ave., p, 0, Box 236, Valley Stream, NY 11582: 
516-561-6050 .•••.••••••••• ,.,., ••• , ••••••••••••••••••••• ,.. A·2291,2295 

t Mini-Circuits Lab., 2625 E. 14th St, P.O. Box 350166, Brooklyn, NY 11235-0003, 
718-934-4500 .•.•.•.•••• ,', .. , ... , •• , ............ , ............... A·1nS 

t North Hills ElectroniCS, 1 Alexander PL, Glen Cove, NY 11542, 516-671-5700 
... , ...... ,.,." ......................... , ................. , A·2300-2302 

t Pico ElectroniCS, Inc., 453 North MacQuesten Pkwy., Mt. Vernon, NY 10552, 
914-699-5514;800-431-1064 •••• , •••••.•••• ,.......... Ao2319,2347, 001863 

t Polyphase Instrument, 175 Commerce Dr., Ft Washinglon, PA 19034, 
215-643-6950 ............................ , •••• ,.................. A.2350 

Prem Magnetics, Inc., 3521 N. Chapel Hill Rd., McHenry, IL 60050, 815-385-2700 
., •• ,., ••.• ,., •• ,.,.,., ....................................... , .. A·2355 

Tamura Corporation of America, 1150 Dominguez St, Carson, CA 90746-3518, 
213-638-1790 ' ..... ,.,." ••• , ••• , ••• , ....... A·1291,l695,2395,2397, Dol983 

t Technitrol, 1952 E. Allegheny Ave., Philadelphia, PA 19134, 215-426-9105 
••• , •• , .... ,........................................ Ao2407, B·1022-1025 

tTrans American TransiOlmer, 142 Peconic Ave., Medford, NY 11763, 
516-654-1880 •• , •• , ........... , .................. ,............... A.2426 

TTE, IncorPofsied, 11652 W. Olympic Blvd., Los Angeles, CA 90084, 
213-478-8224 ................. ,., .... , ........... ,............... A'2433 

Unltad Transiormer Corporation, Sub, of OPT Industries, 300 Red School Lane, 
PhillipSburg, NJ 08865, 201-454-2600 ........... , ••••••••••• ,...... A.2428 

Western Multiplex Corp., 1320 Beyport Avenue, San Carlos, CA 94070, 
415-592-8832 ........................ , .... ,., .... , ..... ,......... A-1715 

t AlE Magnetics, Div. of Vern~ron, 701 Murfreesboro Rd.. Nashville, TN 37210 
· ....................... _. . .. . . . . . . . . . . . ... .. . . .. .. . .. .. . . . .. .. . . .. . . .. 615-244-9024 

American Magnetics, P.O. Box 49, Carterville, Il62918.................. 618-985-4838 
t Automatic Coil Corp., Sub. Designatronies, Inc., 3545 N.W. 71st St, Dept E, Miarn~ FL 

33147 ................................................................ 305-696-6660 
t Axel Elctms, General Signal Corp, 134-20 Jamaica Ave., Jamaica, NY 11418 

....................................................................... 718-291-3900 
§t Aydin Radar & row Division, Div. of Aydin Corporation, 32 Great Oaks Boulevard, San 

Jose, CA 95119-1371 ................................................ 408-629-1100 
Berkshire Transformer Corp, Route 341, P.O. Box 129, Ken~ CT 06757 

....................................................................... 203-927-3541 
tB. G. LaboratOries, Inc., 75 Travis Ave, Binghamton, NY 13904 .......... 607-722-2376 
t Bourns Instruments Inc., 6135 Magnolia Ave., Riverside, CA 92506 .... :. 714·781-5148 
t Caddell Coil Corp., 35M Main St, Pounney, VT 05764 ............. . .. ... 802-287-4055 
§~R Elctrns, 60 Decibel Rd.. State College, PA 16801 .............. , 814-238-2461 
t Chloride Power Electronics, 10931 Pellicano Drive, EI Paso, TX 79935 .. 915-592-9985 

CMl MACARR Div., Marine Electric RPD, Inc, 666 Pacific St, Brooklyn, NY 11217 
....................................................................... 718-857-2400 

t Coast Coil Co, Coast Magnetics, 5333 W. Washington Blvd, Los Angeles, CA 90016 
.......................•.......•... ,................................... 213-936-6188 

t Coil-O Corp, 340 Bronxville Rd.. Bronxville, NY 10708 ..•......•........ 914-337-4775 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transformers, . Wideband-5600 (Cont'd) 
DanIe~ 2991 N. Argyle Ave, Fresno,.CA 93727 ....................... ..209-292cll11 
Datalronics, Ltd., P. O. Box 2839, Blue Jay,CA 92317 ....•..........•... 714-336-3561 

t Dietz Design, Inc., 100 Electronics Pkwy, Bellon, MO 64012 ............ 81.6-331-4911 
Electrical Windings. Inc., 2015 N. Kolmar Ave., Chicago, IL 60639.. .. . .. 312-235-3360 

t Electronic Transformer Corp., P.O. Box 188, Totowa,NJ 07511 ... ,..... 201-942-2222 
Ef-AadMfll'o 2800 W. Cullom Ave., Chicago, IL 60618 ................... 312-478-7300 

§ ENI, InC., Emerson Electric Co., 100 Highpower Road, Rochesfer:NY 14623 
....................................................................... 716-427-8300 

t Frequency Selective Networks, 69-20 Garfield Ave., Woodside, NY 11377 
· . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . .. 716-424-7500 

Hughes Aircraft Co., MiCroelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
...............................•....................................... 714-752-3800 

§t JB Electronic Transformers. 2300 W. ArmHage Ave., Chicago, IL 60647 ................ . 
312-342-0080 

t Kappa Networks, Inc., 1443 Pinewood St, Rahway, NJ 07065 ............ 201-396-9400; 
1-800-223-0603 

KGS Electronics, Inc., 2029 N. Lincoln Ave, Pasadena, CA 91103 ....... 818-798-0786 
. tLorch Electronics,·Sub. of Vemitron Corp, 105 Cadar La., Englewood, NJ 07831 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 201-569-8282 
Mag-Con, 1626 Terrace Dr, St Paul, MN 55113 ........................ 612-833-6820 

t Magnetic CircuH Elements. 1540 MoffeH St, Salinas, CA 93905 ... c..... 408-757-8752 
tMagnetico Inc, 182 Morris Ave, Hottsville, NY 11742 ................... 516-654-1166 
Min~Magnetics Co, Inc, 1100 FuRon Place, Fremont CA 94539 ........ 415-490-7500 
MTE Corp., 7901. W. Clinton Aye., p.o. Box 23957, Milwaukee, WI 53223 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 414-358-5300 
Oeco Corp., 4607 8.E. International Way, Milwaukie, OR 97222 ......... 503-659-7932 
Onan Power/Electronics, 4601 W. 81st St, Minneapolis. MN 55437 ..... 612-921-5600 
Picosend Pulse Labs, Inc, P.O. Box 44, Boulder, CO 80306 ............. 303-443-1249 

t PTC Transformers, P.O. Box 397, Rising Sun Road, Bordentown, NJ 08505 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . • .. 609-296-8200 

§ Pulse Engineering. Inc, 7250 Convoy Ct, P.O. Box 12235, San Diego, CA 92112 
...................... c ........................ , ....................... 619-268-2400 

§QPL Magnetics, Inc, P.O.BOX C, Lake Grove, NY 11755 ................ 516-589-3331 
§ Sinclair Radio laboratories LId., 85 Mary St, Aurora, ONT, CANADA L4G 3G9 

....................................................................... 416-727-0165 
South American Davelopmenl Corp, Ate. 9a, RD. 413, Hyde Pari<, NY 12538 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 914-229-8866 
Standex Electronics, Standex Intemational; 4538 Carnberwell Rd., Cincinnati, OH 45209 

..................................................•.................... 513-871-3777 
Stanford Appliad Engrg. Inc, 3520 De La Cruz Blvd., Santa Clara, CA 95054 

....................................................................... 408-998-0700 
t Sterling Transformer Corp., 510 Driggs Ave., Brooklyn. NY 11211 ....... 718-782-4200 

Summit Engineering Corp., Box 938, Bozeman, MT 59715 .............. 406-587-4511 
Tel9'TechCorporation, P.O. Box 790, Bozernan,MT 59715 ............. 406-586-0291 

§ Toko America, Inc., 1250 Feehanville Dr, Mt Prospect" IL 60056 ... .. .. . 312-297-0070 
tTorotron Corp., 519 South Fifth Ave, Mt Vemon, NY 10550 ............. 914-664-2050 

Valor Electronics, 6275 Nancy Ridge Dr, San Diego, CA 92121-2245 ... 619-458-1471 
tVanguard Electronics Co., 1480 W. 178th St, Gardena, CA 90246 ....... 213-323-4100 
t Watkins-Johnson Co, 3333 Hillview Ave., Palo Afto, CA 94304 . . . . . . . . .. 415-493-4141 
tWayne Transformer Co, Inc, 666 Pacific St, Brooklyn, NY 11217 ; ...... 718-783-9007 

Wide Band Engineering Co, Inc., Box 21852, Phoenix, AZ 85036 . . . . . . . . 602-254-1570 
tWirebenders,lnc., 2440 W. MissionLn., Ste. 9,10, Phoenix, AZ 85021 ... 602-861-1856 
§Zarnbre Co.,Inc., 2134 Old Middlefield Way, Mountain View, CA 94043 .. 415-968-9176 

Transformers (MIL), Audio, Power, RF-2440 - See 
Vol. B 

Transformers (MIL), Pulse & Variable-2440 - See Vol. B 

Transistor Arrays-4800 
t International Sensor Systems, Inc., Aurora Industrial Pit., Box 345, Aurora, NE 

66818,402-694-6111 .................... .......................... A-1742 
§ Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890-6107 •••••••••.•••••••••••• ~. • •• A-2134 
~ A E G Corporation, Route 22-orr Driv'J p.o. Box 3800, Somerville, NJ 08876-1269 

.......................... ,............................................ 201-231-8300 
t AS.!. Microsystems, Inc., (Formeriy Andrich Systems, Inc.), 1699 Rooseveft Ave., 

Bohemia, NY 11716 .................................................. 516-589-5656 
tDionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 

§t Exar Corp, 2222 Qume Dr, P.O.Box 49007, San Jose, CA 95161-9007 ................ . 
408-732-7970 

§Fairchild Carner" & Instr. Corp., Unear Div., 313 Fairchild Dr, Mountain View, CA 94139 
.. . . .. . . . .. . .. .. . . . . . .. . .. .. .. . . . . . . . . .. . . . .. . .. . ... .................. 415-962-4011 

Ferranti Elec., 87 Modula Ave., Commack, NY 11725 ................... ; 516-543-0200 
§t General EI~ric Solid State Div., G.E. Corporation, Route 202, Somerville, NJ 06876 

· . . .. . . . . . . . . . . . .. .. . .. . . .. . . . .. . .. . . . . . .. .. .. . . . . . . . . . . . . . . . . .. . . .. . .. 201-685-6530 
§General Transistor Corp., 216 W. Florence Av, Inglewood, CA 90301 ... 213-673-8422 

Hitachi America, LId, 2210 O'Toole Ave., San Jose, CA 95131 .......... 406-435-8300 
ICQcRALL Y Corporation, 2575 E. Bayshore Rd., Palo Afto, CA 94303 . . . . 415-856-9900 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ 
85018-6606 . . .. .. .. • .. . . .. .. . ... .. .. .. . . . . .. . . . . . . . .. .. . ... . . .. .. .. .. 602-244"6900 

RCA Solid State Div, Unear Integratad Circuits, Ate. 202, Somerville, NJ 06876 
....•..... , .... , ................ ; ...................................... 201-685-6000 

§ Rohm Corp, 8 Whatney, Irvine, CA 92718............................... 714-855-2131 
§ Rohm Corporation, 8 Whalney, Irvine, CA 92718 ......... ................ 714-855-2131 
§Sanken Electric CO, Ltd., Overseas Operations. 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo. JAPAN 171 ..................................................... 03-986-6164 
§Semicoa, 333 McCormick Ave., Costa Mesa, CA 92626 ....•........•... 714-979-1900 

SGS Semiconductor Corporation, 1000 E. Bell Road. Phoenix, AZ 85022 
.......•.. ,., ......•.........................•........... ; .......•.. ;.. 602-667-6100 

§tSilicon General, 11961 Western Ave., Garden Grove, CA 92641 •.•...... 714-898-8121 
§t Siliconix, Inc, 2201 Laurelwood Rd, Santa Clara, CA 95054 . . .• . . . . . . . .. 408-988-8000 
§t SoIHron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 .; ..................................... ' .......... "............. 305-648-4311 
§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. b. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

PRODUCT INDEX & DIRECTORY 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeesl Cutoff, Box 2036, 
Worcester, MA 01613-2036 ................ : ................. .' ....... 617-853-5000 

§t Supertex,lnc, 1225 Borde$Jx Dr, P.O. Box 3607, Sunnyvale, CA 94068-3607 
....................................................................... 408-744-0100 

§ Thor Electronics, 321 Pennsylvania Ave, Linden, NJ 07036 . ;'........... 201-486-3300 

Transistor Arrays, Surfa.ce Mount-4800 
tAlE Magnatics, Div! of VernHron. 701 Murfreesboro Rd., Nashville, TN 37210 

.......................................• ;.............................. 615-244-9024 
§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 06876 

• •.•••••• c • • • • • • • • • • • • • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• • • •• • • •• 201-685-6530 
Philips CircuH AssemblieS, A Subdivision of North American Philips Corporation, 5855 N. 

Glen Pk. Rd., Milwaukee, WI 5:j209 ................................... 414-228-7832 
§ RohmCorporation,8 Whalney, Irvine, CA 92718 ........ ; .... c.......... 714-855-2131 
§Sanyo Semiconductor Corp, 7 Peari Ct, Allendale, NJ 07401 ........... 201-825-8080 

Siliconix, Inc, 2201 Laurelwood Rd., Santa Clara, CA 95054 ........... ;. 408-988-8000 
§t Supertex,lnc., 1225 Bordeaux Dr, P.O. Box 3807, Sunnyvale, CA 94088-3607 

· . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . • . . . .. 408-744-0100 

TranSistor, Diode, Thyristor Heat Dissipators - See Heat 
Sinks, Transistor (Vol. C) 

Transistors, Bipolar-Also See Transistors, Silicon-4800 
American Microsemiconductor, inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566' .......... ,......................................... Ao2115 
Philips ECG, Amperex ElectroniCS Corp., A North American Philips Co., 100 F .. rat 

Ave., Waltham, MA 02254, 617'1190-6107 ........................... A-2134 
§ Allen Bradley Co, Electronics Group, Div. of Rockwell Corp, PTe Div, 23201 S. 

Normandie Ave., Torrance, CA 90501 ................................. 213-534-3737 
§ Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville, NY 11802 

....................................................................... 516-931-6200 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
t CalWornia Eastern Labs. Inc, 3260 Jay St, Santa Clara, CA 95054 ...... 408-988-3500 
§Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas,TX 75244 ........ 800-527-0251; 

214-233-1589 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd, Deptford. NJ 08096.. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. .. .. 609-541-3836 
§Ferranti Elec, 87 Modula Ave, Commack, NY 11725 ......•............. 516-543-0200 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 06876 
.......... " . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . .. 201-665-6530 

Hitachi America, LId, 2210 OToole Ave, San Jose,CA 95131 .......... 406-435-8300 
t Microwave Semiconductor Corp., 100 School House Ad., Somerset NJ 06873 

....................................................................... 201-563-6300 
§tMotorola.Semiconductor Proqs. Sector, 3102 North 56th Str~ Phoenix, AZ 

85018-6606 ............. ' ............................................. 602-244-6900 
§ NTE Electronics, Inc, 44 Farrand St, Bloomfield, NJ 07003 ...•......... 201-748-5089 

Philips Electronics LId., Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIB lM8 ...................................................... 416-292-5161 

tPowertech,lnc., 0-02 Fairlawn Ave, Fairlawn, NJ 07410 ................ 201-791-5050 
§ PPC Products Corporation, 7516 Central Industrial Dr, Riviera Beach, FL 33404 

.. . .. . .. .. . .. .. .. .. .. . .. . .. .. ... ...................................... 305-648-9606 
§t Raytheon Semiconductor, 350 Ellis St, Mountain View, CA 94043 ...... 415-968-9211 
§t RCA Solid State Div., TranSistors, Ate. 202, Somerville, NJ 08876 ....... 201-685-6000 

§ Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§ Sanken Electric Co, Ltd., Overseas Operations, 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-986-6164 
§Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ07401 ........... 201-825-8080 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ 85022 
· , .............. ,. .. . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . . . . . . . . . . . ... . . .. . .. 602-867-6100 

t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, Westlake VI, CA 91361 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. ... 805-373-1130 

§t Solitron Devices, Inc., Semicpnductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 ....................................................... c • • • • • • •• 305-646-4311 

§ Texet Semiconductors. 301 Texet Dr, Allen, TX 75002.................. 214-727-1111 
§t TRW, RF Devices Div., 14520 Aviation Blvd., Lawndale, CA 90260 ...... 213-536-0888 

Transistors, Bipolar, Surface Mount-4800 
Amer .. can Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .......................... ,......................... A-2115 
§ Amperex Electronic Company, 'A Div. of North American Philips Corporation, Providence 

Pike, SlatersVille, RI 02876 ........................................... 401-762-3800 
§t Avantek, Inc., 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-727-0700 
§t General Electric Solid State Div., G.E. Corporation, Route 202, Somerville, NJ 06876 

.. . . . . . . .. . . . .. .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. 201-685-6530 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ 

85018-6606 .......................................................... 602-244-6900 
§Sanyo Serniconductor Corp., 7. Pearl Ct, Allendele, NJ 07401 ........... 201-825-8080 

§t Solitron Davices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 .. . . .. . . . . . .. .. . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . .. .. . . . . . .. .. 305-646-4311 

Sprague Electric Company, Passive Components Group, 41 Hampton Ad., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

TranSistors, Chip, Unpackaged-4800 " 
American Micro!M!miconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A-2115 
EG & G Vactec, 10900 Page Blvd., St. Louis, MO 83132, 314-423-4900 •.• B-1271 
NMB Technologies, 9730 Independence Avenue, Chatsworth, CA 91311, 

818-341-3355 ............................................... A-1750-1751 
§t Advanced Linear Devices, Inc.. 1030 West Maude Ave., Bldg. SOl, Sunnyvale, CA 

94086-2810 ............................................. : ............ ·408-720-8737 
§ A E GCorporation, Route 22-Orr Drive, P.O. Box 3800, Somerville, NJ 08876-1269 

.......................................................... 201-231-8300 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



Allen Bradley Co, Electronics Group, Div. 01 Rockwell Corp., PTC Div., 23201 S. 
Normandie Ave, Torrance, CA 90501 ................................. 213-534-3737 

Alpha Industries, Inc., 20 Sylvan Rd, Woburn, MA 01801 ................ 617-935-5150 
Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Dully Ave., Hicksville, NY 11802 

........................................................... 516-931-6200 
§t Avantek, Inc, 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

t Calijomia Eastem labs. Inc, 3260 Jay St, Santa Clara, CA 95054 ...... 406-988-3500 
§ Clairex Electronics, Clairex Corporation, 560 S. 3rd Ave, Mt Vernon, NY 10550 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 914-664-6602 
tDionics, 65 RushmoreSl, Westbury, NY 11590 ......................... 516-997-7474 

EG&G Rotron, Industrial Division, Saugerties, NY 12477 ................ 914-246-3401 
Ferranti Elec., 87 Modula Ave., Commack, NY 11725 .................... 516-543-0200 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
.. .. .. .. .. .. .... ...................................... 201-685-6530 

§t General Serniconduclor Ind., Inc, Square 0 Company, 2001 W. 10 PI., Tempe, I>:Z. 85281 
. . . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. 602-968-3101 

§ General Transistor Corp, 216 W. Florence Av, Inglewood, CA 90301 '" 213-673-8422 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

.. . .. . .. . .. .. .. . . .. . .. . .. . .. . .. . .. .. .. . .. .. . .. .. . .. . .. . .... Call Local SIs. Off. 
Hitachi America, Ltd., 2210 OToole Ave, San Jose, CA 95131 ... 408-435-8300 

tHy-Tec Induslries, Div. of Topo Industries, Inc., P.O. Box 91, Shoreham, NY 11786 
.. .. .. . .. .. .. . .. .. .. .. . .. .. .. .. .. . .. . .. . .............. '" 516-924-8686 

Inlernational Rectifier Corp., Semiconductor Ok, 233 Kansas St, EI Segundo, CA 90245 
............... 213-772-2000 

t Intersil, 2450 Walsh Ave., Santa Clara, CA 95051 ....................... 408-996-5000 
IXYS Corp., 2355 Zanker Rd, San Jose, CA 95131-1 109................ 408-435-1900 
Lambda Semiconductors, Veeco Instruments, 121 International Or., Corpus Christi, TX 

78410.. . ................................ 512-289-0403;800-255-9606 
§Micro Power Sys.lnc., 3160 Allred Sl, Santa Clara, CA 95050 ........... 408-727-5350 
t Microwave Semiconductor Corp., 100 School House Rd, Somerset, NJ 08873 

.. . .. .. . .. . .. .. ... .................. ............................... 201-563-6300 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, I>:Z. 

85018-6606 . .. . .. . .. 602-244-6900 
t Powertech, Inc, (}-02 Fairlawn Ave., Fairlawn, NJ 07410 ................ 201-791-5050 
§ PPC Products Corporation, 7516 Central Industrial Dr., Riviera Beach, FL 33404 

............ '" .............................................. 305-848-9606 
§tRaytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 415-968-9211 
§t RCA Solid Stale Div., Transistors, Rle. 202, Somerville, NJ 06876 201-685-6000 

§ Semicoa, 333 McCormick Ave., Costa Mesa, CA 92626 ........... 714-979-1900 
§t Semiconductor Technology, tnc., 3131 S.E. Jay SI., Stuart FL 34997 .... 305-283-4500 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, I>:Z. 85022 
....................... ,............................................ 602-867-6100 

Siliconix, Inc, 2201 Laurelwood Rd., Santa Clara, CA 95054 . . . . . . . 408-988-8000 
t Silicon Transistor Corp., Katrina Rd., Chelmsford, MA 01824 ............ 617-256-3321 
t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9660 
§Solitron Devices, 8608 Balboa Ave, San Diego, CA 92123 .. 619-278-8780 

§t Solnron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 ..... . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 305-848-4311 

§t Sprague Electric Company, Passive Components Group, 41 Hamplon Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 .. . .. .. .... .. .. .. .. .. .. .. .. .... 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .............................. 617-853-5000 

§ Supertex, Inc, 1225 Bordeaux Dr., P.O. Box 3607, Sunnyvale, CA 94088-3607 
. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... .......................... 408-744-0100 

t Teledyne Crystalonics, Teledyne Industries, Inc, 147 Sherman St, Cambridge, MA 02140 
.................................................... 617-491-1670 

Texas Inslrs., Inc., Box 809086, Dallas, TX 75380 .. 800-232-3200 (ext 700) 
Unilrade Corp., 580 Pleasant Sl, Watertown, MA 02172 .............. , .. 617-926-0404 

TranSistors, Darlington-4800 
American Microsemiconductor, Inc" 133 Kings Rd., Madison, NJ 01940, 

201-3n-9566 .•...... , ...................................... ,.... A.2115 
§ Amperex Electronic Company, A Div. 01 North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 .•. A.2118-2123, B.1269 
§ Collmer Semiconductor, Inc., 14368 Prolon Rd., Dallas, TX 75244, 

800-527-0251;214-233-1589 •..•.•...•••.•..• , •••.•••••••• , ••. A.2127-2128 
EG & G Vactec, 10900 Page Blvd., St Louis, MO 63132, 314-423-4900 .,. B.1271 

§ Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Firs! 
Ave., Waltham, MA 02254, 617-890-6107 •..•••••.••••••.•.•.••••••• A.2134 

§ Powerex, Westinghouse, GE, Mitsubishi, Hillis St, Youngwood, PA 15697, 
412-925-7272 ................ , •.•••.•.• , .•••.••• , .•.•.•..•.•.•. ,. A.2136 

§ A E G Corporation, Route 22-Drr Drive, p.o. Box 3800, Somerville, NJ 08878-1269 
...................................................................... 201-231-8300 

§ Allen Bradley Co, Electronics Group, Div. of Rockwell Corp, PTC Div, 23201 S. 
Normandie Ave., Torrance, CA 90501 ................................. 213-534-3737 

tDionics, 65 Rushmore Sl, Westbury, NY 11590 ......................... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Rd., Deptford, NJ 08096 .... .................................. 609-54 I -3636 
EG&G Rotron, Industrial Division, Saugerties, NY 12477 ................ 914-246-3401 
Ferranti Elec, 87 Modula Ave., Commack, NY 11725 . . . .. . . . . . . . . . . . . . .. 516-543-0200 

§ Fujnsu Microelectronics, Inc., Sub. of FujHsu Limited, 3545 North First SI., San Jose, CA 
95134 ................................................................ 408-922-9000 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08676 
· . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . .. . . . . .. . . . .. . . . . . . . . .. . .. . .. 201-685-6530 

§General Transistor Corp., 216 W. Florence AV,lnglewood, CA 90301 ... 213-673-8422 
HUechi America, Ltd., 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 

§ Honeywell Optoelectronics, 830 E. Arapaho Or, Richardson, TX 75081 ................ . 
214-470-4271 

IGO-RALL Y Corporation, 2575 E. Bayshore Rd., Palo Aho, CA 94303 .. .. 415-856-9900 
Lambda Electronics, Veeco Insir, Inc., 515 Broad Hollow Rd., Melville, NY 11747 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-694-4200 
Lambda Semiconductors, Veeco Instruments, 121 International Or, Corpus Christi, TX 

78410 ................................................. 512-289-0403;800-255-9606 
§tMolorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, I>:Z. 

85018-6606 .......................................................... 602-244-6900 
NEC Electronics, Inc., 401 Ellis Street, Mountain View, CA 94039-7241 .. 415-96(}-6oo0 

§ NTE Electronics, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 
tPowertech, Inc., (}-02 Fairlawn Ave, Fairlawn, NJ 07410 ................ 201-791-5050 

§t Raytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 ...... 415-968-9211 
§t RCA Solid State Div., Transistors, Rle. 202, Somerville, NJ 08876 ....... 201-685-6000 

§Rohm Corp., B Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§Sanken Electric Co, Ltd., Overseas Operations, 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-986-6164 
§ Sanyo Semiconductor Corp., 7 Peart Cl, Allendale, NJ 07401 ........... 201-825-8080 
§Semicoa, 333 McCormick Ave, Costa Mesa, CA 92626 .................. 714-979-1900 

§t Semiconductor Technology, Inc, 3131 S.E. Jay SI., Stuart FL 34997 .... 305-283-4500 
§Sernikron, Inc., lIE Executive Dr., P.O. Box 66, Hudson, NH 03051-Q066 

, ..................................................... 603-883-8102;1-800-258-1308 
SGS-A TES Semiconductor Corp, 240 Bear Hill Rd, Wallham, MA 02154 

617-890-6688 
SGS Semiconduclor Corporation, 1000 E. Bell Road, Phoenix, I>:Z. 85022 

602-867-6100 
t Shindengen America Inc, 2649 Townsgate Road, Ste. 200, Westlake Vl, CA 91361 

.. . . . . . . . . . . . . . . . . .. . . .. . .. . . .. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . .. . . .. . . . .. 805-373-1130 
§t Silicon General, 11861 Western Ave., Garden Grove, CA 92641 .... 714-898-8121 

t Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 ................... ' 608-935-2707 
§t Silicon Transistor Corp, Katrina Rd., Chelmsford, MA 01824 ............ 617-256-3321 

§ Solid State, Inc., 46 Farrand Sl, Bloomfield, NJ 07003 ................... 201-429-8700 
tSolid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9660 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

§t Sprague Electric Company, Passive Componenls Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 ....................... , ................. 617-853-5000 

§tTeledyne Crystalonics, Teledyne Industries, Inc, 147 Sherman SI., Cambridge, MA 02140 
...................................................... , .. ,... 617-491-1670 

§ Texet Semiconductors, 301 Texet Dr., Allen, TX 75002 .................. 214-727-11 I 1 
§tTRW Optoelectronics Div, 1215 W. Crosby Rd., Carrolhon, TX 75006 ... 214-323-2200 
§tWorkman Elctm. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Transistors, Darlington, Surface Mount-4800 
Powertech, Inc., 0-02 Fairlawn Ave., Fairlawn, NJ 07410, 201-791-5050 •. A·2137 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
· .................... , . . . .. . .. . . . . . . . . . . . .. . . .. .. . .. . . . . . . . . .. 201-685-6530 

§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, I>:Z. 
85018-6606 . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . .. . . . .. .. .. . . . . . .. 602-244-6900 

§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§ Sanyo Semiconductor Corp, 7 Pearl Cl, Allendale, NJ 07401 ........... 201-825-8080 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 ...................... ............. 617-853-5000 

Transistors, Dual-4800 
American Mlcrosemiconductor, tnc" 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 , ... , .•.......•....• , •..• , .... , .. ,., .... ,.,......... A·2115 
Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75244, 

800-527-0251;214-233-1589 ., ••. ,., .... , ......... , •.••••••.•• A.2127-2128 
§t Advanced linear Devices, Inc, 1030 West Maude Ave, Bldg. 501, Sunnyvale, CA 

94086-2810 .. .. .. .. .. . .. .. .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. . 408-72(}-6737 
tDionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Rd., Deptford, NJ 08096 ....................... .. .. . .. .. .. .. .. . 609-541-3636 
§ General Transistor Corp, 216 W. Florence Av, Inglewood, CA 90301 ... 213-673-8422 

HHachi America, Ltd., 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
Hughes Aircraft Co., Microelctrns. Sys. Div, 2801 Campus Dr, Irvine, CA 92715 

· . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 714-752-3800 
§t Intersil, 2450 Walsh Ave, Santa Clara, CA 95051 ....................... 408-996-5000 
§t Micro Power Sys. Inc., 3100 AHred Sl, Santa Clara, CA 95050........... 408-727-5350 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, I>:Z. 

85018-6606 . . . . . . . . . . . . . . .. . . . . . . .. . . . . .. . .. .. .. . . . . . . .. . . .. . . . .. . . .. 602-244-6900 
§ NTE ElectroniCs, Inc., 44 Farrand Sl, Bloomfield, NJ 07003 ............. 201-748-5089 
§ Philips ECG, Amperex Electronics Corp., A North American Philips Co, 100 First Ave, 

Wahham, MA 02254 .................................................. 617-89(}-6107 
§t Precision Monolithics, Inc., 1500 Space Park Or, Santa Clara, CA 95054-3499 

.................... ,........................... ' .................. 408-727-9222 
§t Raytheon Semiconductor, 350 Ellis SI., Mountain View, CA 94043 ...... 415-968-9211 

§Semicoa, 333 McCormick Ave, Cosla Mesa, CA 92626 ................. 714-979-1900 
§t Semiconductor Technology, Inc, 3131 8.E. Jay Sl, Stuart FL 34997 .... 305-283-4500 

SGS-ATES Semiconductor Corp., 240 Bear Hill Rd, Wallham, MA 02154 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-89(}-6688 

Siliconix, Inc., 2201 Laurelwood Rd., Santa Clara, CA 95054 . . . . . . . . . . . . . 408-986-8000 
t Silicon Sensors, Hwy. 18 East Dodgeville, WI 53533 .. . . . . . . . . . . . . . . . . . . 608-935-2707 
§Solid State, Inc., 46 Farrand Sl, Bloomfield, NJ 07003 ................... 201-429-8700 
t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ...•. 213-921-9860 
§Solitron Devices, 8608 Balboa Ave., San Diego, CA 92123 .............. 619-278-8780 

§t Solitron Devices, Inc, Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 
33404 ..............................•............................... ," 305-848-4311 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

§tTeledyne Cryslalonics, Teledyne Industries, Inc, 147 Sherman Sl, Carribridge, MA 02140 
....................................................................... 617-491-1670 

§t Unitrode Corp, 580 Pleasant Sl, Watertown, MA 02172 ................. 617-926-0404 

TranSistors, Field Effect-4800 
American Mlcrosemiconductor, Inc" 133 Kings Rd., Madison, NJ 01940, 

201-3n-9566 ., ... , ...................... ,., •••••• , ........ , ••• ,. A.2115 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transistors, Field Effect-4800 (Cor1t'd) 
§ PhlUps ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890-6107 ••••••••••••••••••••••••••• A-2134 
§t Advanced Linear Devices, Inc, 1030 West Maude Ave., Bldg. SOl, Sunnyvale, CA 

94086-2810 ..... , .............. , . ....•. . .. .. . ..•.. ...•.. ... . ... .. . •.. 408-720-8737 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell SL Methuen, MA 01844 

....................•......•........................•..•............ : •. 617-682-4661 
§ Amperex ElecIronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
§t Avantel<, Inc., 3175 Bowers Ave., Santa Clara, CA 95054 ... ..........•... 408-727-0700 

t califomia Eastern Labs. Inc., 3260 Jay Sl, Santa Clara, CA 95054 ...... 408-988-3500 
§ Distributor & Special Products, Thomson Consumer Eleclronics, Inc., 2000 Clements 

Bridge Rd, DepIIord, NJ 08096 ....................................... 609-541-3636 
§t General ElectriC Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . • . . • . . . . . . . . . . . . . 201-685-6530 
§ General Transistor Corp, 216 W. Florence Av, Inglewood, CII. 90301 . .. 213-673-8422 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC,IFD, Cupertino, CA 95014 
· . . .. . .. . .. .. . .. . .. .. . .. . .. . .. . . . . . • . . . . . .. . .. .. .. . .. . .. . .. . .. . . ... call Local Sis. Off. 

Hitachi America, Ltd, 2210 bToole Ave, San Jose, CA 95131 .......•.. 408-435-6300 
Hughes Aircraft Co, Microelctms. Sys. Div, 2801 Campus Dr, Irvina, CA 92715 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-752-3800 
ICQ-RALL Y Corporation, 2575 E. Bayshore Rd, Palo Alto, CA 94303 .•.. 415-856-9800 

§t International Rectifier Corp, Semiconductor Div, 233 Kansas Sl, EI Segundo, CA 90245 
....................................................................... 213-772-2000 

§t Intersi( 2450 Walsh Ave., Santa Clara, CA 95051 ....................... 408-996-5000 
IXYS Corp., 2355 Zanker Ad, San Jose, CA 95131-1109 .... .. .. .. .. .... 408-435-1900 

§t Micro Power Sys.lnc, 3100 AHred SL Santa Clara, CA 95050........... 408-727-5350 
Mltsubishi Elctrns. America, Inc, Semiconductor Div, 1050 East Arquas Ave., Sunnyvale, 

CA 94086 ........................................................•... 408-730-5900 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoanix, AZ 

85018-6606 . . .. . .. . .. . .. .. ...... . . . .. .. .. . .. .. . .. . . . .. . .. . .. . . .. . .. .. 602-244-6900 
§ NTE Electronics, Inc, 44 Farrand SL Bloomfield, NJ 07003 ............. 201-748-5089 

Philips Electronics Ltd, Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIB lM8 ...................................................... 416-292-5161 

§t Raytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 ...... 415-968-9211 
t RCA Solid State Div, Linear Integrated Circuits, Rle. 202, Somerville, NJ 06876 

· • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6000 
§t RCA Solid State Div., Transistors, Rle. 202, Somerville, NJ 08876 ....... 201·885-6000 

§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§ Semiconductor Technology, Inc., 3131 SE. Jay Sl, Stuart FL 34997 .... 305-283-4500 

Siliconix, Inc., 2201 Laurelwood Rd, Santa Clara, CA 95054 . . . . . . . . . . . .. 408-988-8000 
§ Solid State, Inc., 46 Farrand St, Bloomfield, NJ 07003 ................... 201-429-8700 
§ SoIHron Devices, 8808 Balboa Ave, San Diego, CA 92123 .............. 619-278-8780 

§t Solitron Devices, Inc., Semiconductor Group, 11 n Blue Heron Blvd, Riviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box . 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcaster, MA 01613-2036 .......................................... 617-853-5000 

§t SUpertex, Inc., 1225 Bordeaux Dr. P.O. Box 3607, Sunnyvale, CA 94088-3607 
....................................................................... 408-744-0100 

§tTeledyne Crystalonics, Teledyne Industries, Inc., 147 Sherman Sl, Cambridge, MA 02140 
....................................................................... 617·491-1670 

Varian Associates, Eleclron Device Group, 611 Hansen Way, Palo Aho, CA 94303 
· .. . . . .. . .. .. . .. . . . . . . . .. .. . . . .. . . . . .. . .. .. .. . . . . .. . .. .. .. . .. . .. . . . . . .. 415-493-4000 

tWorkman Elctrn Prods., Box 3828, Sarasota, FL 33578 ................. 813·371-4242 

Transistors, Field Effect, Surface Mount-4800 
§tAdvanced Linear Devices, Inc., 1030 West Maude Ave. Bldg 501, Sunnyvale, CA 

94086-2610 . . ... .. . . . . .. . .. . . .. . . .. .. . .. . .. . . . . . . . . . .. . . .. . . . . .. . .. .. 408-72()"8737 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, AI 02876 ........................................... 401-762-3800 
§t Avantel<, Inc. 3175 Bowers Ave. Santa Clara, CA 95054 ................ 408-727-0700 
§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

· .. . .. .. . .. . .. . .. . .. .. . .. . . . . . .. .. . .. . . . . .. . . . .. . . . .. . .. . .. . . . .. . . . . ... 201·685-6530 
§ International Rectifier Corp. Semiconductor Div. 233 Kansas Sl, EISegundo, CA 90245 

......................................................... ; ........ , . ... 213-772-2000 
Mitsubishi Eictrns. America, Inc., Semiconductor Div. 1050 East Arquas Ave. Sunnyvale, 

CA 94086 ............................................................ 408-73()"59OO 
§ Motorola Semiconductor Prods Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 .. . . . . . . . . . . . . . . . . . . .. .. . . . . . .. .. . .. . . . .. .. . . .. . . .. . . .. . .. 602-244-6900 
§Sanyo Semiconductor Corp. 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-6080 

Siliconix, Inc. 2201 Laurelwood Ad, Santa Clara, CA 95054 ... . . . . . . . . .. 408-986-8000 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617·339-8900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 

TranSistors, Germanium-4800 
American Micl'08l!miconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 .................................................... A.2115 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890-6107 •••••••.••• :............... A.2134 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 

Bridge Rd, DepIIord, NJ 08096., ..................................... 609-541-3636 
Ei North Americs, 435 E. 79th St, New York, NY 10021 ................. 212-517-5622 

§ General Transistor Corp. 216 W. Florence Av. Inglewood, CA 90301 ... 213-673-8422 
§t Germanium Power Devices, Box 3065, Shawsheen Village Sta, Andover, MA 01810 

...................................... , ................................ 617-475-5982 
Hitachi America, Ltd, 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-6300 
Hughes Aircraft Co., Microeictms. Sys. Div.2601 Campus Dr, Irvine, CA 92715 

...........................•......•..................•................. 714-752-3800 
§lnternationaJ Components Corp., 105 Maxess Rd, Melville, NY 11747 ... 516-293-1500 
§ NTE Electronics, Inc. 44 Farrand St, BlOOmfield, NJ 07003 ............. 201-748-5089 
§ Semiconductor Technology, Inc., 3131 SE Jay SL Stuart FL 34997 .... 305-283-4500 
§Shokai Far East Ltd, 280 North Central Ave. Hartsdele, NY 10530 ..... 91<H;sl-07oo 

Solid State, Inc., 46 Farrand SL Bloomfield, NJ 07003 .•................. 201-429-8700 

PRODUCT INDEX & DIRECTORY 
tSolid State Devicas, 14630 Valley View Ave., La Mirada, CA 90638 ..... 213-921-9660 
t Workman Eictm. Prods., Box 3828, Sarasota, FL 33578 ................• 813-371-4242 

TranSistors, Low Noise, GaAs, FETs - Also See 
Transistors, Microwave-4800 

Amperex Electronic Company, A DiY. of North American PhIlips Corporation, 
Providence Pike, SlatersVille, RI 02876, 401-762-3800 •••••••••••••••• A.2122 

Philips ECG, Amperex Electronics Corp., A North Amerlcen Philips Co., 100 First 
Ave., Waltham, MA 02254, 617-890-6107 •••••••••••••••••.•.••••••• A·2134 

§Amperex Eleclronic Corp., Hicksville Div. Box 418 - 230 Duffy Ave., Hicksville, NY 11802 
.. . . . .. . .. . .. .. . . . .. . . . . . . . . . . . . . . . .. .. . .. .. . . . . . . . . . .. . .. . . . .. . . . .. . .. 516-931·6200 

§t Avantel<, Inc. 3175 Bowers Ave. Santa Clara, CA 95054 ................ 408-727-0700 
t california Eastern Labs. Inc., 3260 Jay Sl, Santa Clara, CA 95054 .... ,. 408-986-3500 
t Harris Microwave Semiconductor, 1530 Mccarthy Blvd, MilpHas. CA 95035 

.. . . . .. .. . . . . . . .. . .. . . . . . .. . .. . . . . . . . .. . . . . . .. . . . . . . . . . .. .. . .. .. . . . . .. . 408-433-2222 
Hewlett-Packafd Co. 19310 Pruneridge Ave. CIC, IFD, Cupertino, ell. 95014 

· ............................................................... '" Call local Sis. Off. 
MACOM,lnc., 43 Second Ave., Bldg 8, Burlington, MA 01803 ........... 617-272-3000 
MHsubishi Elctrns. America, Inc. Semiconductor Div. 1050 East Arquas Ave. Sunnyvale, 

CA 94086 ............................................................ 408-73()"59OO 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street, Phoenix, AZ 

85018-6606 .......... . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . .. . . .. 602·244-6900 
t Aaytheon Co. Microwave & Power Tube Div. 190 Willow St, Wahham. MA 02154 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-899-8400 
§Rohm Corporation, 8 WhatneY,lrvine, CA 92718 ........................ 714·855-2131 

§tTAW, AF Devicas Div. 14520 Aviation Blvd, Lawndale, CA 90260 ...... 213-536-0888 
Varian AssOCiates, Electron Device Group, 611 Hansen Way, Palo Ano, CA 94303 

· ..................................................... : . . . .. . . .. . . . . . .. 415-493-4000 

Transistors, Microwave-4800 
Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086-4018,408-730-0300 ........................................ A·1844 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254,617-890-6107 .•.••••••.••••••.•••.••••.• A·2134 
§t Amperex Electronic Corp. Hicksville Div. Box 418 • 230 Duffy Ave. Hicksville, NY 11802 

.. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . . . .. . .. . . .. . .. . ... 516-931·6200 
§t Avantek, Inc. 3175 Bowers Ave., Santa Clara, CA 95054 ................ 408-727-0700 

t California Eastern Labs. Inc. 3260 Jay St, Santa Clara, CA 95054 ...... 408-988-3500 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 

Bridge Rd., Deptford, NJ 08096 ....................... :............... 609-541-3636 
Hewlett·Packard Co. 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

· ................. " .............................................. Call Local SIs. Off. 
MACOM,lnc., 43 Second Ave., Bldg 8, Burlington, MA 01803 ........... 617-272-3000 

t Microwave Semiconductor Corp., 100 School House Ad, Somerset, NJ 08873 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-583-6300 

MHsubishi Elctms. America, Inc., Semiconductor Div. 1050 East Arquas Ave., Sunnyvale, 
ell. 94086 ............................................................ 408-73()''59OO 

§t Motorola Semiconductor Prods. Sector. 3102 North 56th Street, Phoanix, AZ. 
85018-6606 . . . . . . . . . . . . . . . . . . . . . . .. . . . . .... . .... . .. . .. . . ... .. . . . . .. .. 602-244-6900 

§ NTE Electronics, Inc. 44 Farrand SL Bloomfield, NJ 07003 ............. 201-748-5089 
Philips Electronics Ltd, Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. Ml B 1 M8 ........................... '.......................... 416-292-5161 
Texas Inslrs., Data Sys. Group, P. 0. Box 809063, Dallas. TX 7538()"9063 

..................................................................... 1-800-527'3500 
§tTRW, RF Devlcas Div., 14520 Aviation Blvd, Lawndele, CA 90260 ...... 213-536-0888 

Varian Associates, Electron Device.Group, 611 Hansen Way, Palo Aho, CA 94303 
· .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ... 415-493-4000 

Transistors, NPN, Surface Mount-4800 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401-762-3800 
§t Avantel<, Inc., 3175 Bowers Ave. Santa Clara, CA 95054 ................ 408-727-0700 
§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
§ rrr Semiconductors. rrr Corp. 55 Merrimack SL So. Lawrence, MA 01843 

....................................................................... 617-688-1881 
Mouser Electronics, 2401 Hwy. 287 North, Mansfield, TX 76063 ........ 817·483-4422 
Philips Circuit Assemblies, A Subdivision 01 North American Philips Corporation, 5855 N. 

Glen Pi<. Rd., Milwaukee, WI 53209 ................................... 414-228-7632 
§Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§Sanyo Semiconductor Corp. 7 Pearl Ct, Allendale, NJ 07401 .........•. 201-825-8080 
§ Solid State, Inc., 46 Farrand Sl, Bloomfield, NJ 07003 ................... 201-429-8700 

§t SoIHron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Aiviera Beach, FL 
33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-648-4311 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd., P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-6900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

TranSistors, Photo (Incl. Arrays)-3700 - See Vol. B 

TranSistors, PNP, Surface Mount-4800 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 ••••••••••• A.2118-2123 
§t General Electric Solid State Div. G.E. Corporation. Route 202, Somerville, NJ 08876 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . .. 201-685-6530 
§ rrr Semiconductors. rrr Corp. 55 Merrimack SL So. Lawrence, MA 01843 

· ............................................••..•......... " . .. ... . ... 617-686-1881 
Philips Circuit As.sernblies, A Subdivision of North American Philips Corporation, 6855 N. 

Glen Pi<. Ad, Milwaukee, WI 53209 ................................... 414-228-7632 
§ Room Corporation, 8 Whatney, Irvine, CA 92718 ......................... 714-855-2131 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§ Solid State, Inc., 46 Farrand SL Bloomfield, NJ 07003 . . . . . . . . . . . • . . . . . • . 201-429-8700 

§t Solitron Devices, Inc., Semiconductor Group, 11 n Blue Heron Blvd, Riviere Beach, FL 
33404 . .. . .. . . .. . .. . .. . .. .. .. . . . . .. .. . . .. . .. . .. . . . . .. .... . .. .. . .. . .. .. 305-848-4311 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



PRODUCT INDEX & DIRECTORY 
Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 

9102, Mansfield, MA 02048-9102 ..................................... 617-339-6900 
Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 

Worcester, MA 01613-2036 .......................................... 617-853-5000 

TranSistors, Power-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A.2115 
§ Amperex Electronic Company, A Div. 01 North American Philipa Corporation, 

Providence Pike, SlatersVille, RI 02876, 401-762-3800 
.••..••.•.•...•..•.•.•••....•••.• A·2117-2118,2120,2122,2124-2125, a.1269 

§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dallas, TJ( 75244, 
800-52HI251;214-233-1589 .................................. A·2127-2129 

§ Philips ECG, Amperex Electronics Corp., A North American Philipa Co., 100 First 
Ave., WeHham, MA 02254, 617-890-6107 .••.••••••••••.•.•••••••••• A·2134 

§t Powerex, Westinghouse, GE, MitBubishi, Hillis St, Youngwood, PA 15697, 
412-925-7272 .................................................... A·2136 

t Powertech, Inc., 0-02 Fairlawn Ave., Fairlawn, NJ 07410, 201-791-5050 .• A.2137 
§ A E G Telefunken, High Power Grp, ~e. 22, Orr Dr., Somerville, NJ 08876 

....................... .... ................... ..................... 201-722-9800 
§ Allen Bradley Co, Electronics Group, Div. of Rockwell Corp., PTC Div, 23201 S. 

Normandie Ave, Torrance, CA 90501 .......... ................... 213-534-3737 
§t Avantel<, Inc., 3175 Bowers Ave, Santa Clara, CA 95054 ............. 408-727-0700 

t California Eastern Labs. Inc, 3260 Jay St, Santa Clara, CA 95054 ...... 408-988-3500 
tDionics, 65 Rushmore St., Westbury, NY 11590 ....... .. 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd, Deptford, NJ 08096 . . 609-541-3636 
Ei North America, 435 E. 79th SI., New York, NY 10021 ................. 212-517-5622 

§ Ferranti Elec, 87 Modula Ave, Commack, NY 11725.................... 516-543-0200 
§t General Electric Solid State Div., G.E. Corporation, Route 202, Somerville, NJ 08876 

.. .. .. .. . .. .. .. .. . 201-685-6530 
§t General SemicondUctor Ind, Inc.. Square D Company, 2001 W. 10 PI., Tempe, AZ. 85281 

....... 602-968-3101 
§General Transistor Corp., 216 W. Florence Av,lnglewood, CA 90301 213-673-8422 

§t Germanium Power Devices, Box 3065, Shawsheen Village Sta, Andover, MA 01810 
.. . .. . .. . .. .. .. . .. . .. . .. 617-475-5982 

Hitachi America Ltd, 2210 OToole Ave., San Jose, CA 95131 .......... 408-435-8300 
§ International Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-6518 

§t International Rectifier Corp., Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 
................ 213-772-2000 

IXYS Corp., 2355 Zanker Rd, San Jose, CA 95131-1109 ................ 408-435-1900 
MIA-COM PHI. Inc, MIA-COM, 1742 CrenShaw Blvd, Torrance, CA 90501 

................ ........... 213-32C>-6160 
§tMotorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 

85018-6606 .. .. . .. . .. .. .. .. . 602·244-6900 
tNEC Electronics, Inc, 401 Ellis Stree~ Mountain View, CA 94039-7241 .. 415-96C>-60oo 
§ NTE Electronics. Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-748-5089 

Philips Electronics ltd, Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. MIB lM8 .................. 416-292-5161 

§ PPC Products Corporation, 7516 Central Industrial Dr., Riviera Beach, FL 33404 
.. .. . .. . .. .. . .. ..... .. .. . . .. . .. . .. .. .. .. . .. .. .. .. . .. .. .. .. .. . .. ... 305-848-9606 

§t RCA Solid State Div., Transistors, ~e. 202, Somerville, NJ 08876 ....... 201-685-6000 
§Rohm Corporation. 8 Whatney, Irvine, CA 92718...... ... 714-855-2131 
§Sanken Electric Co., Ltd, Overseas Operations, 1-22-8 Nishi-lkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ........... ............... .. ................ 03-986-6184 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§ Semicoa, 333 McCormick Ave., Costa Mesa, CA 92626 ................. 714-979-1900 

§t Semiconductor Technology, Inc., 3131 S.E. Jay St, Stu~ FL 34997 .... 305-283-4500 
§ Semikron, Inc, 11 E Executive Dr., P.O. Box 66, Hudson, NH 03051-0066 

.. .. .. . .. . .. . .. .. .. .. .. . 603-883-6102;1-800-258-1308 
§SGS-ATES Semiconductor Corp, 240 Bear Hill Rd, Wa~ham. MA 02154 

............. 617-89C>-6688 
Sharp, Microelectronics Div .• Optoelectronics, Sharp Plaza, Mahwah, NJ 07430 

..................................... 201-529-8757 
tShindengen America Inc .• 2649 Townsgate Road, Ste. 200, Westlake VI, CA 91361 

. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-373-1130 
§Shokai Far East Ltd, 280 North Central Ave .• Hartsdale, NY 10530 ..... 914-681-0700 

§t Siliconix. Inc., 2201 Laurelwood Rd., Santa Clara, CA 95054 . . . . . . . . . . ... 408-986-8000 
§t Silicon Transistor Corp., Katrina Rd, Chelmsford, MA 01824 ............ 617-256-3321 

§ Solid State, Inc., 46 Farrand St, Bloomfield, NJ 07003 ................... 201-429-8700 
tSolid State Devices, 14830 Valley View Ave, La Mirada, CA 90638 213-921-9660 

§t Sol~ron Devices. Inc, Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 .. .. . .. . .. .. .. .. .. .. . .. .. .. . .. .. 305-848-4311 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

§tTeledyne Crystalonics. Teledyne Industries, Inc.. 147 Sherman St, Cambridge, MA 02140 
................................................... 617-491-1670 

§t TRW Optoelectronics Div, 1215 W. Crosby Rd, Carrolnon, TJ( 75006 ... 
§t TRW, RF Devices Div., 14520 Aviation Blvd., Lawndale, CA 90260 
§t Unitrode Corp., 580 Pleasant St, Watertown, MA 02172 .......... . 
§t Workman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................ . 

TranSistors, Power, Bipolar-4800 

214-323-2200 
213-536-0888 
617-926-0404 
813-371-4242 

American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 
201-377-9566 .................................................... A.2115 

§ Amperex Electronic Company, A Div. of North American Philips Corporation, 
Providence Pike, Slatersville, RI 02816, 401-762-3800 
•.•••.••••••.••.•.•...••...•••.•• A·2117-2118,2120,2,22,2124-2125,8·,269 

§ Colimer Semiconductor, Inc., 14368 Proton Rd., Dallas, TX 75244, 
800-527-0251;214-233-1589 ....................................... A.2129 

§ Allen Bradley Co., Electronics Group, Div. of Rockwell Corp., PTC Div, 23201 S. 
Normandie Ave., Torrance, CA 90501 ................................. 213-534-3737 

t California Eastern Labs. Inc, 3260 Jay St, Santa Clara, CA 95054 ...... 408-988-3500 
t Dionics, 65 Rushmore St, Westbury, NY 11590 ......................... 516-997-7474 

Transistors, Power, FET -4800 

§ Distributor 8. Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 
Bridge Rd, Deptford, NJ 08096 ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 609-541-3636 

Ferranti Elec., 87 Modula Ave, Commacl<, NY 11725 .. . . . .. . .. . . . . ... . .. 516-543-0200 
§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Gall Local SIs. Off. 
Hnachi America, Ltd, 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 
lCD-RALLY Corporation, 2575 E. Bayshore Rd, Palo ARo, CA 94303 . . .. 415-856-9900 
MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 

t Microwave Semiconductor Corp, 100 School House Rd, Somerse~ NJ 08873 
....................................................................... 201-563-6300 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ. 
85016-6606 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 

§ NTE Electronics, Inc., 44 Farrand St, Bioomlield, NJ 07003 .. ,.......... 201-748-5089 
Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 
Wa~ham, MA 02254 .................................................. 617-890-6107 

tPowertech, Inc., C>-02 Fairlawn Ave, Fairlawn, NJ 07410 ................ 201-791-5050 
§ PPC Products Corporation, 7516 Central Industrial Dr, Riviera Beach, FL 33404 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-9606 
§t RCA Solid State Div., TranSistors, ~e. 202, Somerville, NJ 08876 ....... 201-685-6000 

§ Sanken Electric Co, Ltd, Overseas Operations, 1-22-8 NishHkebukuro, T oshima-ku, 
Tokyo, JAPAN 171 ..................................................... 03-986-6164 

§ Sanyo Semiconductor Corp, 7 Pearl Cl, Allendale, NJ 07401 ........... 201-825-8080 
§ Semiconductor Technology, Inc, 3131 S.E. Jay SI., Stu~ FL 34997 .... 305-283-4500 
§ Semikron, Inc., 11 E Executive Dr, P.O. Box 66, Hudson, NH 03051-0066 

...................................................... 603-883-8102;1-800-258-1308 
SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-867-6100 
t Shindengen America Inc, 2649 Townsgate Road, Ste. 200, Westlake V~ CA 91361 

· . . . . . . . . . . . . . . . . . . .. .......................................... 805-373-1130 
§t Silicon Transistor Corp., Katrina Rd, Chelmsford, MA 01824 ..... 617-256-3321 
§t Solnron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-848-4311 
§Texet Semiconductors, 301 Texet Dr, Allen, TJ( 75002 .................. 214-727-1111 

§t TRW Optoelectronics Div, 1215 W. Crosby Rd, Carrol~on, TJ( 75006 ... 214-323-2200 
§tUnitrode Corp., 580 Pleasant St, Watertown, MA 02172 ................. 617-926-0404 

t Westcode Semiconductors, Inc., 3270 Cherry Ave, Long Beach, CA 90807 
. . . . . . . . . . . . . . . . . .. ......................................... 213-595-6971 

TranSistors, Power, Bipolar, Surface Mount-4800 
§ Powerex, Westinghouse, GE, Mitsubishl, Hillis St., Youngwood, PA 15697, 

412-925-7272 .................................................... A.2136 
§t Avantek, Inc, 3175 Bowers Ave, Santa Clara, CA 95054 ................ 408-727-0700 
§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 

.. .. . .. . .. .. .. .. .. .. .. .... ........................................... 201-685-6530 
§ Rohm Corporation, 6 Whatney, Irvine, CA 92716 ........................ 714-855-2131 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 .......... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . .. .. . .. ... 305-848-4311 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-6900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

Transistors, Power, FET-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... A·2115 
§ Amperex Electronic Company, A Div. 01 North American Philipa Corporation, 

Providence Pike, Slatersville, RI 02876, 401-762-3800 
.••..••.••.•.••.•••.•...•.•.••••• A·2,,7-2118,212O,2122,2124-2125,8·,269 

§ Powerex, Westinghouse, GE, Mitsublshi, Hillis St., Youngwood, PA 15697, 
412-925-7272 .................................................... A·2136 

t California Eastern Labs. Inc, 3260 Jay SI., Santa Clara, CA 95054 ...... 408-988-3500 
Collmer Semiconductor, Inc., 14368 Proton Rd, Dallas, TJ( 75244 ........ &00-527-0251; 

214-233-1589 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Rd, Deptford, NJ 08096 ........................... . .. .. . .. .... 609-541-3636 
Ferranti Elec, 87 Modula Ave., Commack, NY 11725 . . .. ... . . . . . .. . . . . .. 516-543-0200 

§t General Electric Solid Stale Div., G.E. Corporation, Route 202, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . .. .............................................. 201-685-6530 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . . . . .. . . . . . . . . . . . . .. . .. .. . . . .. . . .. . . . . . . . . . .. .. . . . . .. . . . . . . .. Call Local SIs. Off. 

Hitachi America, Ltd., 2210 OToole Ave, San Jose, CA 95131 .......... 408-435-8300 
§t International Rectifier Corp, Semiconductor Div, 233 Kansas St, EI Segundo, CA 90245 

...................................................................... 213-772-2000 
§t Intersil, 2450 Walsh Ave, Santa Clara, CA 95051 ....................... 408-996-5000 

IXYS Corp., 2355 Zanker Rd" San Jose, CA 95131-1109 ................ 408-435-1900 
MACOM, Inc, 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
MIA-COM PHI, Inc, M/A-COM, 1742 Crenshaw Blvd., Torrance, CA 90501 

· . . . .. . . .. . .. . . .. .. .. . . . . .. . . . . .. . . . . . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . ... 213-320-6160 
t Microwave Semiconductor Corp., 100 School House Rd, Somerset NJ 08873 

.. . . . . .. . . . . .. . . . . . . . . . ... ............................................ 201-563-6300 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 

85018-6606 .................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 
Philips ECG, Amperex Electronics Corp, A North American Philips Co, 100 First Ave, 

WaKham, MA 02254 .................................................. 617-69C>-6107 
§t RCA Solid State Div., Transistors, ~e. 202, Somerville, NJ 08876 ....... 201-685-6000 

§ Sanyo Semiconductor Corp, 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825-8080 
§ Semiconductor Technology, Inc.. 3131 S.E. Jay St, Stu~ FL 34997 .... 305-283-4500 

SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 802-887-6100 

Si~';;';;'~' c,;,;;~~~~is. Inc., Special Products Div, 188 Wood Ave., South, Iselin, NJ 
08830 .. . . .. . . . . . . .. . . . . . .. .. .. . . . .. . . .. . . .. .. .. . . . .. .. . . . . . . . . . . . . ... 201-321-3400 

§t Siliconix, Inc, 2201 Laurelwood Rd" Santa Clara, CA 95054 . . . . . . . . . . . .. 408-988-8000 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Transistors, Power, FET-4800 (Cont'd) 
§t Solitron Devices. Inc., Semiconductor Group, 1177 Blue Heron Blvd., Riviera Beach, FL 

33404 .. . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . • . • . . • • . . . . . . • . .. 305-848-4311 
§t Supertax, Inc., 1225 Bordeaux Dr, P.O. Box 3607, Sunnyvale. CA 94088-3607 

· . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . • . . . . . • . . . . . . • . . • . . . • . . . . . .. 408-744-0100 
§ Texet Semiconductors. 301 Texet Dr, Allen. TX 75002.................. 214-727-1111 

Transistors, Power, Field Effect, Surface Mount-4800 
§t General Electric Solid State Div, G.E. Corporation. Route 202. Somerville, NJ 08876 

· . . . . • . . • . . . .. . . . . . . . • . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-685-6530 
§ Intemational Rectifier Corp, SemiconduCtor Div, 233 Kansas SI, EI Segundo, CA 90245 

.....................•................................................. 213-772-2000 
§ Sanyo Semiconductor Corp., 7 Pearl Ct.. Allendale. NJ 07401 ........... 201-825-8080 

Siliconix. Inc.. 2201 laurelwood Rd.. Santa Clara. CA 95054 . . . . . .. . . . . . . 408-988-8000 

TranSistors, Pressure Sensitive-4800 
Omega Engineering. Box 4047, Stamford. CT 06907 ..........•......... 203-35!H 660 
Stow Labs.. Inc, Kane Ind'l Dr, Hudson, MA 01749 ....•..•..•.......... 617-562-9347 

Transistors, RF-4800 
American Mlcrosemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... Ao2115 
§ Amperex Electronic Company, A Div. of NOOh American PhIUpa Corporation, 

Providence Pike, Sletersville, RI 02876, 401-762-3800 .••••.••••• Ao2119-2122 
§ Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890~6107 .•••••••••••••••.•••.••••.• Ao2134 
§ A E G Corporation, Route 22-0rr Drive. P.O. Box 3800, Somerville, NJ 08876-1269 

....................................................................... 201-231-8300 
Alpha Inds., Inc. - TAG Millimeter Comp., 651 Lowell ~ Methuen, MA 01844 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 617-682-4661 
§f Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave, Hicksville. NY 11802 

. . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . . . .. . . . . . . . .. . . . . . . .. . . . . .. . . . . . . . . . .. 516-93 Hl200 
§tAvantek, Inc., 3175 Bowers Ave., Santa Clara. CA 95054 ................ 408-727-0700 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clemenls 

Bridge Rd, Deptford. NJ 08096 ....................................... 609-541-3636 
§General Transistor Corp, 216 W. Florence Av, InglewOOd. CA 90301 ... 213-673-8422 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
· . . . . . . .. . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . • . . . .. . . . .. Call Local SIs. Off. 

Hitachi America. Ltd., 2210 OToole Ave., San Jose, CA 95131 .........• 408-435-8300 
§International Components Corp., 105 Mexess Ad.. Melville, NY 11747 ... 516-293-1500 

MACDM, Inc., 43 Second Ave., Bldg. 8, Burlington, MA 01803 ........... 617-272-3000 
t Microwave Semiconductor Corp, 100 School House Rd.. Somerse~ NJ 08873 

· . . .. . .. . . . . .. .. . .. . .. . . .. . .. .. . . . . .. . . . .. . . . .. • .. . . . .. . . . . .. . .. . .. .. .. 201-563-6300 
§tMotorola Semiconductor Prods. Sector, 3102 North 56th Stree~ Phoenix, AZ 

85018-6606 .......................................................... 602-244-6900 
§ NTE ElectroniCS, Inc., 44 Farrand ~ Bloomfield, NJ 07003 ............. 201-748-5089 

Philips Electronics Ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 
CAN. M1B lM8 ............................ : ......................... 416-292-5161 

§ Sanyo Semiconductor Corp, 7 Pearl Ct.. Allendale, NJ 07401 ........... 201-825-8080 
§Semicoa, 333 McCormick Ave., Costa Mesa, CA 92626 ................. 714-97!H9OO 
§ Semiconductor Technology, Inc.. 3131 S.E. Jay St; StuM FL 34997 .... 305-283-4500 
§SGS-ATES Semiconductor Corp, 240 Bear Hill Rd. Waltham, MA 02154 

· . . . .. .. . .. . .. . .. .. . .. .. . . . . . . . .. . .. . . . . . . . .. . .. .. . .. . .. . . . . .. .. . .. . ... 617-890-6688 
§Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
§ Siemens Components, Inc., Special Products Div, 186 Wood Ave., South, iselin, NJ 

08830................................................................ 201-321-3400 
§ Solid State, Inc., 46 Farrand SI, .Bloomfield, NJ 07003 . . . . . . . . . . . . . . . . . .. 201-428-8700 
tSolid State Devices, 14830 Valley View Ave., La Mirada. CA 90636 ..... 213-921-9660 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd.. P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-339-8900 

§t Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

§tTeledyne Crystalonics, Teledyne Industries, Inc.. 147 Sherman St, Cambridge. MA 02140 
.. . . . ... . . .. . .. . .. . .. . . . . . . . . . .... .... . . . ... . . .. ... .. . . . . . .. . .. ..... ... 617-491-1670 

§ Texas Inslrs., Inc, Box 809066, Dallas, TX 75380 .•........... 800-232-3200 (ext 700) 
§TAW, RF Devices Div, 14520 Aviation Blvd.. lawndale. CA 90260 ...... 213-53&-0888 

§t Worl<rnan EIctm. Prods. Box 3828, Sarasota. FL 33576 ......•.......... 813-371-4242 

TranSistors, RF, Surface Mount-4800 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike. Slatersville, RI 02876 ........................................... 401-762-3800 
§t Avantek, Inc, 3175 Bowers Ave., Santa Clara. CA 95054 ................ 408-727-0700 
§ Motorola Semiconductor PrOds. Sector, 3102 North 56th Str~ Phoenix, AZ 

85018-6606 . .. . .. . .. .. .. . . . .. .. . . .. .. .. . .. . . . .. . . . .. . . . . .. . . . . .. .. . .. 602-244-6900 
§ Sanyo Semiconductor Corp., 7 Pearl Ct.. Allendale. NJ 07401 ........... 201-825-8080 

Sprague Electric Company, Passive Components Group, 41 Hampton Rd.. P. O. Box 
9102, Mansfield, MA 02048-9102 ..................................... 617-338-8900 

Sprague Electric Company, The Semiconductor Group, 115 Northeast Cutoff, Box 2036, 
Worcester, MA 01613-2036 .......................................... 617-853-5000 

TranSistors, Silicon-4800 
American Mlcrosemlconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 •••••••••••••••••••••••••••••••.•••••.•••••••••••••• Ao2115 
Philips ECG, Amperex Electronics Corp., A North American Phillpa Co., 100 First 

Ave., Waltham, MA 02254, 617-890-61'07 ••••••••••••••••••••••••••• Ao2134 
§t Powerex, Westinghouse, GE, Mllsublshl, Hillis St., Youngwood, PA 15697, 

412-925-7272 .................................................... Ao2136 
§ A E G Corporation, Route 22-0rr Drive, P.O. Box 3900, Somerville, NJ 08876-1269 

....................................................................... 201-231-8300 
A E G Telefunken, High Power Grp., Rle. 22. Orr Dr, Somerville. NJ 08876 

· ... ... ... . . ... .• . .•.•. . .. . .. ..•.. . • . .. ..•.. .. ... . . ... . ... .. .. . .. . .. ... 201-722-9800 
§ Allen Bradley Co., Electronics Group, Div. of Rockwell Corp., PTC Div., 23201 S. 

Normandie Ave., Torrance, CA 90501 ................................. 213-534-3737 
§Amperex Electronic Corp., Hicksville Div, Box 418 - 230 Duffy Ave., Hicksville. NY 11602 

.. . .. . .. . .. . .. . .. .. .. . . . .. .. . . . . .. .. . .. . . .. . .. . .. . .. . . .. . .. . .. .. .. . . ... 516-931-6200 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike. Slatersville. RI 02876 ........................................... 401-762-3600 
§t Avantek, Inc., 3175 Bowers Ave., Santa Clara. CA 95054 ................ 408-727-0700 

PRODUCT INDEX & DIRECTORY 
t CeIHomia Eastern Labs. Inc.. 3260 Jay ~ Santa Clara. CA 95054 ...... 408-988-3500 
§ Collmer Semiconductor, Inc.. 14368 Proton Rd.. Dallas, TX 75244 ........ 600-527-0251; 

214-233-1589 
tDionics, 65 Rushmore SI, Westbury, NY 11590 ......................... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc., 2000 Clements 

Bridge Ad.. Deptford. NJ 08096 ....................................... 609-541-3636 
Ei North America, 435 E. 79th ~ New York, NY 10021 .....•........... 212-517-5622 
Ferranti EIec., 87 Modula Ave., Commack, NY 11725 .. . . .. . .••. ... .. . ... 516-543-0200 

§t General Electric Solid State Div, G.E. Corporation, Route 202, Somerville, NJ 08876 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . .. . . . . . . . . . . . . . .. 201-685-8530 

§t General Semiconductor Ind.. Inc.. Square 0 Company, 2001 W. 10 Pl, Tempe. AZ 85281 
...............................................•...............•....... 602-988-3101 

§ General Transistor Corp., 216 W. Florence Av, InglewOOd. CA 90301 .. • 213-673-8422 
Hitachi America. Ltd.. 2210 OToole Ave., San Jose. CA 95131 .........• 408-435-8300 

§ International Components Corp, 105 Mexess Ad.. Melville, NY 11747 ... 516-293-1500 
§ ITT Semiconductors. ITT Corp, 55 Merrimack ~ So. lawrence. MA 01843 

....................................................................... 617-688-1881 
t Microwave Semiconductor Corp, 100 School House Ad.. Somerset, NJ 08873 

· ................................•......... , . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-563-6300 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th SIr. Phoenix, AZ 

85018-6606 . . .. . . . . . .. . . . . . . . . . . . . .. .. . . .. .. . .. .. .. . . . .. .. . .. .. . . .. .. 602-244-6900 
§ NTE Electronics, Inc, 44 Farrand ~ Bloomfield, NJ 07003 ...... ,...... 201-748-5089 
t Powertech, Inc, 0-02 Fairlawn Ave, Fairlawn, NJ 07410 .............. ;. 201-791-5050 
§ PPC Products Corporation, 7516 Central Industrial Dr, Riviera Beach, FL 33404 

· . . . . . . .. . . . . . . .. . . .. . .. . . . . . . . . .. . .. . . . . .. . . . . .. .. .. . .. .. .. . . . .. . . . . .. 305-848-9606 
§t RCA Solid State Div, Transistors. Rle. 202, Somerville. NJ 08876 ....... 201-685-8000 
§Rohm Corp, 8 Whatney, Irvine, CA 92718 ............................... 714-855-2131 
§ Sanken Electric Co, Ltd.. Overseas Operations, 1-22-8 Nishi-lkebukuro, T oshima-ku, 

Tokyo, JAPAN 171 ..................................................... 03-986-6164 
§ Sanyo Semiconductor Corp., 7 Pearl Ct.. Allendale. NJ 07401 ........... 201-825-8080 
§ Semiconductor Technology, Inc, 3131 S.E. Jay ~ Stu~ FL 34997 .... 305-283-4500 

SGS-ATES Semiconductor Corp., 240 Bear Hill Ad, WaRham, MA 02154 

SGS Semiconductor Corporation, 1000 E. Bell Road. Phoenix, AZ 65022 

§Shokai Far East Ltd.. 280 North Central Ave, Hartsdale, NY 10530 .... . 
Siliconix, Inc, 2201 Laurelwood Rd.. Santa Clara. CA 95054 ............ . 

§t Silicon Transistor Corp, Katrina Rd.. Chelmsford. MA 01824 ........... . 
§ Solid State. Inc, 46 Farrand ~ Bloomfield, NJ 07003 .................. . 
tSolid State Devices, 14830 Valley View Ave, La Mirada, CA 90638 .... . 
§ Solid Slate Electronics Corp., 18646 Parthenia ~ Northridge, CA 91324 

617-890-6688 

602-867-8100 
914-681-0700 
408-988-8000 
617-256-3321 
201-428-8700 
213-921-9660 

....................................................................... 818-993-8257 
§ Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd.. Riviera Beach, FL 

33404 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-848-4311 
§tTeledyne Cryslalonics, Teledyne Industries, Inc, 147 Sherman SI, Cambridge, MA 02140 

....................................................................... 617-491-1670 
§tTRW, RF Devices Div, 14520 Aviation Blvd.. Lawndale, CA 90260 ...... 213-536-0888 
§t Unitrode Corp. 580 Pleasant St, Watertown, MA 02172 ................. 617-926-0404 

tWorkman Elctm. Prods., Box 3828, Sarasota. FL 33578 ................. 813-371-4242 

TranSistors, Switching-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-377-9566 .................................................... Ao2115 
§ Amperex Electronic Company, A Div. of NOI1h American Philips Corporation, 

Providenca Pike, Slatersville, RI 02876, 401-762-3800 •••.••••.•. Ao2119-2122 
§ Collmer Semiconductor, Inc., 14368 Proton Rd., Dalla8, TX 75244, 

800-527-0251;214-233-1589 .................................. Ao2127-2128 
Dells Products Corporation, 3823 Spinnaker CL, Fremont, CA 94538, 

415-770-0680 .................................................... Ao2211 
§ Philips ECG, Amperex Electronics Corp., A NOI1h American Philips Co., 100 Find 

Ave., Waltham, MA 02254, 617-890-6107 .•.•.••.••.•••••••.••• Ao2134-2135 
t Powertech, Inc., 0-02 Fairlawn Ave., Fairlawn, NJ 07410, 201-791-5050 •• Ao2137 
§ A E G Corporation, Route 22-0rr Drive, P.O. Box 3900, Somerville, NJ 08876-1269 

....................................... ............................... 201-231-8300 
§ Allen Bradley Co, ElectroniCS Group, Div. of Rockwell Corp, PTC Div, 23201 S. 

Normandie Ave., Torrance. CA 90501 ................................. 213-534-3737 
tDionics, 65 Rushmore ~ Westbury, NY 11590 ......................... 516-997-7474 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc, 2000 Clements 

Bridge Rd.. Deptford. NJ 08096 .. .. .. .. .. .. .. .. .. .... .. .. .. .... ... .... 609-541-3636 
Ferranti Elec., 87 Modula Ave., Commack, NY 11725 . . . . . . . . . . . . . . . . . . .. 516-543-0200 

§t General Electric Solid State Div, G.E. Corporation, Route 202. Somerville, NJ 08876 
. . . . . . . .. . . . . .. . . . . . . . .. .. . . . . . . . . . .. .. . . .. .. 201-885-8530 

§t General Semiconductor Ind.. Inc., Square 0 Company, 2001 W. 10 Pl, Tempe, AZ 85281 
....................................................................... 602-968-3101 

§General Transistor Corp., 216 W. Florence Av, InglewOOd. CA 80301 ... 213-673-8422 
§t Germanium Power Devices, Box 3065, Shawsheen Village Sta, Andover, MA 01810 

....................................................................... 617-475-5982 
Hewlett-Packard Co, 19310 Pruneridge Ave. CIC.IFD, Cupertino, CA 95014 

· .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . .. .. . .. . . . . . . . . . . . . .. . . . . . .. . . .. . . .. Call Local SIs. Off. 
Hnachi America. LId.. 2210 OToole Ave., San Jose. CA 95131 .......... 408-435-8300 

§International Diode, 229 Cleveland Ave., Harrison, NJ 07029 ............ 201-482-8518 
§t International Rectifier Corp., Semiconductor Div, 233 Kansas Sl, EI Segundo, CA 90245 

....................................................................... 213-772-2000 
§t Intersil, 2450 Walsh Ave., Santa Clara. CA 95051 ........•..•........... 408-996-5000 

§ ITT Semiconductors, ITT Corp., 55 Merrimack ~ So. lawrence, MA 01843 
....................................................................... 617-888-1881 

IXYS Corp., 2355 Zanker Rd.. San Jose, CA 95131-1109 ................ 408-435-1900 
Lambda Electronics, Vesco Instr., Inc, 515 Broad Hollow Rd.. Melville, NY 11747 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 516-694-4200 
Lambda Semiconductors, Vesco Instruments, 121 International Dr, Corpus Christi, TX 

78410 . .. .. . . . .. . . . . .. . .. . . . . . . .. .. . .. .. .. .. . . . . .. . . . .. 512-289-0403;600-255-9606 
§t Motorola Semiconductor Prods. Sector, 3102 North 56th Str. Phoenix, AZ 

85018-6606 .......................................................... 602-244-6900 
NEC Electronics, Inc., 401 Ellis Street; Mountain View, CA 94039-7241 .. 415-960-6000 

§ NTE Electronics, Inc, 44 Farrand SI, Bloomfield, NJ 07003 ......•...... 201-748-5089 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



Trimmers, Surface Mount, Potentiometer-4750 
PhiHps Electronics Ltd., Eicoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B lM8 ...................................................... 416-292-5161 
§t Powerex, Westinghouse, GE, Mitsubishi, Hillis St, Youngwood, PA 15697 

...... ; ................................................................ 412-925-7272 
§PPC Produc1s Corporation, 7516 Central Industrial Dr. Riviera Beach, FL 33404 

.. .. .. .. .. .. .. .. ... ..................... ............................. 305-846-9606 
§tRaytheon Semiconductor, 350 Ellis Sl, Mountain View, CA 94043 415-966-9211 
§t RCA Solid State Div. Transistors, Rle. 202, Somerville, NJ 08876 . 201-885-6000 

§ Rohm Corp., 8 Whatney, Irvine, CA 92718 .. . . .. .. .. .. . .. .. .. .. .. . 714-855-2131 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§Sanken Electric Co. Ltd, Overseas Operations, 1-22-8 NishHkebukuro, Toshima-ku, 

Tokyo, JAPAN 171 ............ .. ............... .. .............. 03-986-6164 
§ Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201 -825-8080 
§Semicoa, 333 McCormick Ave. Costa Mesa, CA 92626 ................. 714-97!H900 

§t Semiconductor Technology, Inc., 3131 S.E. Jay Sl, Stuart FL 34997 .... 305-283-4500 
§SG&ATES Semiconductor Corp., 240 Bear Hill Rd, WaHharn, MA 02154 

617-89<J..6688 
SGS Semiconductor Corporation, 1000 E. Bell Road, Phoenix, AZ. 85022 

.. .. . .. .. .. .. .. .. . .. .. .. . .. . .. .. .... . .. .... ..... 602-867-6100 
t Shindengen America Inc., 2649 Townsgate Road, Ste. 200, Westlake VI., CA 91361 

.............................................. 805-373-1130 
§ Shokai Far Eas~ Ltd, 280 North Central Ave., Hartsdale, NY 10530 .... 914-681-0700 

§t Silicon Transistor Corp., Katrina Rd, Chelmsford, MA 01824 617-256-3321 
§ Solid State, Inc., 46 Farrand St, Bloomfield, NJ 07003 ............. 201--429-8700 
t Solid State Devices, 14830 Valley View Ave., La Mirada, CA 90638 ..... 213--921-9660 
§Solitron Devices, 8808 Balboa Ave., San Diego, CA 92123 .............. 619-276-8780 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 ............................................................... 305-846-4311 

§t Sprague Electric Company, Passive Components Group, 41 Hampton Rd, P. O. Box 
9102, Mansfield, MA 02046-9102 ......... . .................. 617-339-8900 

§tTeledyne Crystalonics, Teledyne Industries, Inc., 147 Sherman St, Cambridge, MA 02140 
..................................... 617-491-1670 

§tTexas Instrs., Inc. Box 809066, Dallas, TX 75380 ............. 8O()..232-32oo (e><1700) 
§tTRW Optoelectronics Div. 1215 W. Crosby Rd, CarrolHon, TX 75006 ... 214-323·2200 

tWorkman Elctrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813-371-4242 

Transistors, Switching, Surface Mount-4800 
§ Amperex Electronic Company, A Div. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 .................................. .. .. ... 401 -762-3800 
§t General Electric Solid State Div., G.E. Corporation, Route 202, Somerville, NJ 08876 

.................................................................. 201-685--6530 
§t International Rectifier Corp. Semiconductor Div., 233 Kansas St, EI Segundo, CA 90245 

.................................................................... 213--772-2000 
§ ITT Semiconductors, ITT Corp., 55 Merrimack Sl, So. Lawrence, MA 01843 

.................... ................................ 617-686-1881 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 

85016-6606 . .. .. ... .............. .. .. .. .. . .. .... ............ 602-244-6900 
Philips Circuit Assemblies, A Subdivision of North American Philips Corporation, 5855 N. 

Glen PI<. Rd., Milwaukee, WI 53209 ................................... 414-226-7632 
§ Rohm Corporation, 8 Whatney, Irvine, CA 92718 ........................ 714-855-2131 
§Sanyo Semiconductor Corp., 7 Pearl Ct, Allendale, NJ 07401 ........... 201-825--8080 

§t Solitron Devices, Inc., Semiconductor Group, 1177 Blue Heron Blvd, Riviera Beach, FL 
33404 ..................... .. ............................ 305--848--4311 

Sprague Electric Company, Passive Components Group, 41 Hamplon Rd, P. O. Box 
9102, Mansfield, MA 02046-9102 ..................................... 617-339-8900 

Transistors, Unijunction-4800 
American Microsemiconductor, Inc., 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 ., ......................................... , ...• ,.,. A.2115 
§ Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 Arst 

Ave., Waltham, MA 02254,617-890-6107 .••.•.•.••.••..•. , ••••• ,... A.2135 
§ Distributor & Special Products, Thomson Consumer Electronics, Inc. 2000 Clements 

Bridge Rd, Deptford, NJ 08096 ........ . . . . .. 6OQ..541 -3636 
§t General Electric Solid State Div. G.E. Corporation, Route 202, Somerville, NJ 08876 

.. .. .. .. .. . .. .. .. . .. .. .. . .. . .. .. .. .. .. ... 201 -685--6530 
§General Transistor Corp. 216 W. FiorenceAv. Inglewood, CA 90301 ... 213--673--8422 

§t Motorola Semiconductor Prods. Sector, 3102 North 56th Str~ Phoenix, AZ. 
85018-6606 . . . . . . . . . . .. . . . . .. . .. . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-244-6900 

§ NTE Electronics, Inc., 44 Farrand St, Bloomfield, NJ 07003 ............. 201-746-5089 
Philips Electronics Ltd. Elcoma Division, 601 Milner Avenue, Scarborough, ONTARIO, 

CAN. M1B 1MB ...................................................... 416-292-5161 
§Solid State, Inc., 46 Farrand Sl, BlOOmfield, NJ 07003 ................... 201--429-8700 

Triac Electronic Systems, Inc. 87-27 Myrtle Ave., Glendale, NY 11385 .. 716-441-4759 
§Unitrode Corp. 580 Pleasant St, Watertown, MA 02172 ................. 617-926-0404 

§tWorkman Elclrn. Prods., Box 3828, Sarasota, FL 33578 ................. 813--371-4242 

TranSistors, Unijunction, Surface Mount-4800 
NWL Transformers, Rising Sun Rd, P.O. Box 358, Bordentown, NJ 08505 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ................ 609-296-7300 

Transistors (MIL)-2440 - See Vol. B 

Translators, Oata-2325 - See Vol. D 

Translators, Frequency Band-2700 
Precision Filters, 240 Cheny SL, Ithaca, NY 14850, 607-2n-3550 .....•. A.1686 
Western MuHlplex Corp., 1320 Bayport Avenue, San Carlos, CA 94070, 

415-592..a832 ................................... ,., .•••.•••.•• ,.. A.1715 
§ Beckman Industrial Corp. Emerson Electric Co., 3883 Ruffin Road, San Diego, CA 92123 

....................•.................................................. 619-495-3200 
§c.coR Elclrns., 60 Decibel Ad, State College, PA 16801 ............... 814-236-2461 

General Microwave Corporation, 5500 New Horizons Blvd, Amilyville, NY 11701 
. . . .. . .. ... ... .. .. ... . .•..•. .•.. ... . ... .... .. . ... .. . .. . .• . . . . .. . . . . .•.. 516-226-8900 

ISC Datacom, ISC Defense & Space, 1288 Rearnwood Ave. Sunnyvale, CA 94089 
....................................................................... 406-747-0300 

Translators, Time Code-2000 - See Vol. D 

Transmission Line, Data - See Cable, Data Transmi~sion 
(Vol. C) 

Transmission Line, Wire & Cable - See Cable, 
Transmission Line (Vol. C) 

Transmission Lines (MIL), RF-2440 - See Vol. B 

Transmission Systems, Oata-2000 - See Vol. D 

Transmitters, Fiber Optic-2475 - See Vol. B 

Transmitters, Fixed Frequency-1900 - See Vol. D 

Transmitters, Infrared remote control transmitters for 
satellite T.V. receivers-1900 - See Vol. D 

Transmitters, Laser-3700 - See Vol. B 

Transmitters, Position-1900 - See Vol. D 

Transmitters, Process Control (Temperature, Pressure, 
Flow, etc.)-5500 - See Vol. B 

Transmitters, Radar - See Radar System Components 
(Vol. A) 

Transmitters, Telemetry-1900 - See Vol. D 

Transmitters, Tone-1900 - See Vol. D 

Transmitters (MIL), ECM-3475 - See Vol. D 

Transmitters (MIL), Shipboard Jamming-3475 - See 
Vol_ D 

Transmitters (MIL), TWTs-3475 - See Vol. D 

Transponders-1900 - See Vol. D 

Transports, Tape (all kinds)-2000 - See Vol. D 

TRIACs-4800 
American Microsemiconductor, Inc" 133 Kings Rd., Madison, NJ 07940, 

201-3n-9566 •..............•...... , ............................. A.2115 
§ Amperex Electronic Company, A Div. of North American Philipa Corporatlon, 

Providence Pike, SlatersVille, RI 02876,401-762-3800 •••.•.•••• ,..... A.2117 
§Crydom Company, 17215 Studebaker Rd., No. 328, Cerritos, CA 90701, 

213-885-3536 .................................................... B.1397 
Phase Control Electronics, 87-27 Myrtle Ave" Glendale, NY 11385, 718-441-4728 

............ , •••• , .•• , ........................................... 001140 
Philips ECG, Amperex Electronics Corp., A North American Philips Co., 100 First 

Ave., Waltham, MA 02254, 617-890-6107 ••.• ,." ••••••••• ,......... A.2134 
§ Powerex, Westinghouse, GE, Milsubishi, Hillis SL, Youngwood, PA 15697, 

412-925-7272 ...... , ••.••.•• ,.................................... A.2138 
Raytheon/TAG Semiconductors Ltd., 43 Third Ave., Burlington, MA. 01803, 

617-272-3704 (3705) •••••• , ••.••• , ..... , •••••••• , •• , ••• , • • • •• A·2139-2141 
§ Sharp, Microelectronics Div., Optoelectronics, Sharp Plaza, Mahwah, NJ 07430, 

201-529-8757 .•.•.••••.••••••••••••••• , •••••• , ••.••••.•••••• ,.... B·1291 
§Silicon Power Cube Corp., 6015 Obispo Ave., Long Beach, CA 90805, 

213-634-9390 ..... ,., .................... , ••• , •••••• , •••••••• ,',. B·1586 
§ Teccor Electronics, Inc., 1801 Hurd Dr., Irving, TX 75038, 214-580-1515 

....... ,., .••••••••• , ................................ ,., •.•• A·214&-2149 
§ Genlron Corp., 6667 N. Sidney P~ Milwaukee, WI 53209 ................ 414-351 -1660 

Hutson Industries, 1000 Hutson Cir. Frisco, TX 75034 .................. 214-377-3557 
§ Motorola Semiconductor Prods. Sector, 3102 North 56th Street Phoenix, AZ. 

85016-6606 .......................................................... 602-244-6900 
§ RCA Solid State Div., Transistors, Rle, 202, Somerville, NJ 08876 ....•.. 201 -685--6000 

Siemens Components, Inc., Special Products Div. 186 Wood Ave., South, Iselin, NJ 
08830 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201 -321 -3400 

Triac Electronic Systems, Inc., 87-27 Myrtle Ave., Glendale, NY 11385 .. 716-441--4759 

Triggers, SCR - See Controls, SCR (Vol. D) 

Trimmers, Capacitor - See CapaCitors, Variable, Padders & 
Trimmers (Vol. A) 

Trimmers, Potentiometer - See Potentiometers, Trimmer 
(Vol. A) 

Trimmers, Surface Mount, Potentiometer-4750 
§ Dale ElectroniCS, Inc., Tempe Dlv" 1155 W. 23rd SL, Tempe, AZ 85282, 

602-967-7874 , •.•••••••••••••••••• , ••••••.•• , ••.••••••••••.• ,.... A·2069 
§ Mepcopal Company, 11468 Sorrento Valley Rd., San Diego, CA 92121, 

619-453..0332 .,.,., ••• , ••.•.• , ••••.• , •• , •.•••• ,............. A.2088-2089 
§ Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 •••• , .••••••. , •••••.•••• ,., ...................... ,.. A.1138 
Vollronics Corporation, West SL" P,O. Box 476, E. Hanover, NJ 07936, 

201..a87-1517 •.•••••••••••••••••••••••••••••••••••••• ".,.,.,.... A.1185 
VRN International, Div. Vernilron, 2801 72nd SL N., Box 44000, SL Petersburg, FL 

33743, 813-347-2181 •••••••••••••••••.••••••••• , •.•••••• , A.2109, 001061 
§t Beckman Industrial Corp. Subsidiary of Emerson Electric Co., 4141 Palm Street, 

FUllerton, CA 92635 .................................................. 714-447-2700 
§ Bourns, Inc. Resistive Components Group, 1200 Columbia Ave., Riverside, CA 92507 

...................................................••.•...•............ 714-781-5050 

'EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Trimmers, Surface Mount,Potentiometer-4750 (Cont'd) PRODUCT INDEX & DIRECTORY 
Noble USA, Inc. 5450 Meadowbrook Ct, Rolling Meadows, IL 60006 .• 312-364-6036 

§Piher Intemational Corp. 903 Feehanville Dr, Mt Prospect, IL 60056 ..... 312-390--6660; 
8Q0-323--6693 

Slemica, Inc., 461 North 22nd Street, Grand Junction, CO 81502 ........ 303--242''()810 
Slalco, 1nc.,3344 Schierhom Ct, Franklin PI<., IL 60131 ................. 312-671--4208 

t u. S. Laser Corp, 825 Windham Court North, Wyckoff, NJ 07481 ...... :. 201-114&9200 

Tube Heat Dissipators-2600 - See Vol. C 

Tubes, Ballast - See Resistors, Ballast (Vol. A) 

Tubes, Cathode Ray, General Purpose-2450 - See 
Vol. B 

Tubes, Cathode Ray, Special Purpose-2450 - See 
Vol. B 

Tubes, Counting-2200 - See Vol. D 

Tubes, Flash-3700 - See Vol. B 

Tubes, Ignitron-2200 - See Vol. D 

Tubes, Image Converter-2450 - See Vol. B 

Tubes, Indicator - See Tubes, Readout (Vol. B) 

Tubes, Magnetron - See Tubes, Microwave (Vol. A) 

Tubes, Microwave-3400 - See Vol. D 

Tubes, Photomultiplier-3700 - See Vol. B 

Tubes, Readout (CRT, Cold-Cathode, Vacuum 
Fluorescent, Incandescent, etc.)-2450 - See Vol. B 

Tubes, Strobe - See Lamps, Stroboscopic Source (Vol. B) 

Tubes, TV CameraPickup-3700 - See Vol. B 

Tubes, Transmitting-1900 - See Vol. D 

Tubes, X-ray-2200 - See Vol. D 

Tubes (MIL), Indicator & Pickup-2440 - See Vol. B 

Tubes (MIL). Microwave-2440 - See Vol. B 

Tubes (MIL), Power & Gas, Planar-2440 - See Vol. B 

Tubes (MIL), Receiving, & Tube Shields-2440 - See 
Vol. B 

Tubing, Ceramic-2500 - See Vol. C 

Tubing, Fiberglass-2800 - See Vol. C 

Tubing, Glass-2500 - See Vol. C 

Tubing, Heat Shrinkable-Also See Caps, Forms & Tapes, 
Heat Shrinkable-2800 - See Vol. C 

Tubing, Metal-2500 - See Vol. C 

Tubing, Paper-2800 - See Vol. C 

Tubing, Plastic-Also See Tubing, Spaghetti-2800 - See 
Vol. C 

Tubing, Spaghetti-2800 - See Vol. C 

Tubing, Spiral Wrap-2800 - See Vol. C 

Tubing, Waveguide-3450 
t Airtron, Litton Industries, Inc., 200 E. Hanover Ave, Morris Plains, NJ 07950 

............................................................... ........ 201-53~55oo 

§ Applied Plastics Technology, 45 Broadcommon Rd., Bristo\ RI 02809 ... 401-253..()2oo 
t Gabriel Electronics, Box 70, Scarborough Indl. PI<., Scarborough, ME 04074 

....................................................................... 207-883--5161 
t Micro-Coex Components Inc., a UTI Company, Box E, Collegeville, PA 19426 

· .. . .. . .. . . . .. . .. . .. . .. .. • . . .. . . . . . . .. . .. .. .. .. .. . .. . . . . .. .. . .. . .. . . . .. 21 &-48~37oo 
§Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

· ............................................•............. , ...•. . . .•.• 617-655-0060 
t Mnec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514--694-6666 
t Radio Research Instrument Co., Inc., 584 North Main Slreet, Waterbury, CT 067Q4..3506 

· . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203--753-5840 
§tSystron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

....................................................................... 81&-78&-1760 
tWal\ A. T, Co. 55 Service Ave., Warwick, RI 02886 ..................... 401-73~0740 

§tWavefine, Box 718, W. Caldwel\ NJ 07006 .............................. 201-22&9100 

Tubing, Zipper-2800 - See Vol. C 

Tuners, AM/FM-1300 - See Vol. D 

Tuners, Microwave-3450 
EPD ElectroniCS, Inc., 1692150 Western Ave., $te. 110, Gardena, CA 90247, 

213·323·7171 .................................................... Dol063 
§t Johanaon Manufacturing Corporation, 400 Rockaway Valley Rd., Boonton, NJ 

07005,201·334·2676 ............................................. A-l099 
Penstock Engineering Labs., Penstock, Inc., 520 Mercury Dr., Sunnyvale, CA 

94086--4018, 408·730-0300 ........................................ A-I844 
AHord Manufacturing Co, P.O. Box 2116, 32 Sixth Rd., Woburn, MA 01801 

........................•...............................•........•..... 617-935-8610 
Alpha Inds,lnc" 20 Sylvan Rd, Woburn, MA 01801 ..................... 617-935-5150 

t Eastern Microwave, 40 Ray Ave, Burlington, MA 01803 ................. 617-273--4700 
t FEI Microwave, Inc., Frequency Electronics, Inc., 825 Stewart Dr, Sunnyvale, CA 94086 

......•..............................................................•• 40&-732"()880 
t Ferretec Inc. 544 Gibra~er Dr, Milpitas, CA 95035-6315 ................ 40&-263--1216 

HDS Inc, 12310 Pinecrest Rd., Reston, VA 22091 ....................... 703--620-6200 
§t MI A..coM Omni Spectra, Inc. 21 Continental Blvd., Merrimack, NH 03054 

· .. .. . .. . . . ..... .. . .. .. . . . . . . . . . .. . .. . . . . . . . . .. . .. . . . . .. . . . . .. . . . . . .. .. 603--424--4111 
t Mallory Components Division, Emhart EIec./EIctm. Grp, 222 Dixon Rd., Weston, Ont, 

CANADA M9P 3S5 . .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. . .. .. .. . .. .. .. .. .... 416-244-4239 
t Maury Microwave Corp, 8610 Helms Ave., Cucamonga CA 91730...... 714-987-4715 
tMicrolab/FXR, 10 Microlab Rd, Livingston, NJ 01039 ................... 201-992-7700 
tMicronics Technology Inc. 7 Alexander Place, Glen Cove, NY 11542 ... 516-75~5600 

t Microphase, 587 Connecticut Ave, Norwalk, CT 06856 ................. 203--86&8000 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 514-694-6666 
t Premier Microwave, 35 New Broad Sf. Port Chester, NY 10573 ......... 914-93~89OO 

Rockwell International Telecommunications, 1200 N. Alma Rd., Richardson, TX 75081 
· . . . . .. .. .. . . . . .. . . . .. . . . .. . .. .. . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . .. . . .. . 214-996-5000 

Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver cny, CA 90230 
213--39Q..7477 

§t Systron--Q9nner Microwave Div., 14844 Oxnard St, Van Nuys, CA 91409 
.................................................... 8111-78&1760 

tWatkins-Johnson Co, 3333 Hillview Ave., Palo Mo, CA 94304 .......... 415-493--4141 
§tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-22&9100 

Tuning Forks-2300 
ITT Components, ITT Corporation, 5 Jenner .st., Sle. 100, Irvine, CA 92718, 

714·727·3001 .................................................... A-1405 
§t Fox Electronics, 5842 Corporation Circle, Ft Meyers, FL 33905 ......... 813--693--0099 

t Frequency Control Products, Inc., American Time Products Div. 430 Commack Rd., Deer 
Pit, NY 11729 ... .. .. .. .... . .. .. .. . .. . .. . .. . .. ... .. .. . .. . .. . .. .. .. . ... 516-243--5730 

ITT Components, ITT Corporation, 5 Jenner.st, Sle. 100, Irvine, CA 92718 
....................................................................... 714-727-3001 

§ Murata Manufacturing Co, Ltd., 2&1 Q..2...,home-Tenjin, Nagaoka-Kyo-Shi, Kyoto, JAPAN 
617 .................................................................. 075-951-9111 

t Philamon, Inc., 33 Dubon Ct, Farmingdale, NY 11735 ................... 516-24~27oo 

SaRonix, 4010 Transport at San Antonio, Palo Mo, CA 94303 .......... 415-856-6900 
Savoy ElectronicS, P.O. Box 5727, Ft Lauderdale, FL 33310 ............. 305-563--1333; 

8ClO-327-1282 
T-F Electronics, 4903 Commercial Park Dr, Austin, TX 78724-2638 .•... 512-92&-8926 

Tweezers, Manual & Vacuum-5400 - See Vol. C 

Ultraviolet Inspection Lighting-Also See Microscopes, 
Ultraviolet-4100 - See Vol. D 

Urea Formaldehyde - See Plastic Raw Materials (Vol. C) 

Valve Position Indicators/Transmitters-5500 - See 
Vol. B 

Valve Positioners & Actuators-4750 
ETI Systems, Polaris Indl. Entprs., 215 Via Del Norte, Oceanside. CA 92054, 

619·757·7770 .................................................... A·2074 

Valves, Solenoid-4550 - See Vol. B 
Valves, Vacuum-4100 - See Vol. D 

Varactors - See Diodes, Varactor (Vol. A) 

Varistors - See Resistors, Voltage Sensitive (Vol. A) 

VCXO - See OSCillators, Voltage Controlled Crystal 

VHF Equipment - See Generators (Vol. D), Receivers 
(Vol. D), etc . 

Vibration Surveys - See Services, Vibration Surveys 
(Vol. D) 

Vibration Test Systems - See Testers, Vibration (Vol. D) 

Vibrators-4050 - See Vol. D 

Video Components & Equipment - See Specific 
Component: Amplifiers (Vol. D), Cameras (Vol. D), 
Networks (Vol. D), etc. 

Viewers (MIL), Infrared-3475 - See Vol. D 

Viewing Hoods, Cathode Ray Tube-2975 - See Vol. D 

Vinyl Compounds - SeePlastic Raw Materials (Vol. C) 

Vises-5400 - See Vol. C 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 
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Visual Micro Inspection Systems-2900 - See Vol. D 

VLF Equipment - See Receivers (Vol. D), Transmitters 
(Vol. D), etc. 

VME Bus Cards-2025 - See Vol. D 

Voice Recognition Equipment - See Recognition 
Equipment, Speech (Vol. D) 

Voltage Selector - See Adaptors, US to European Power 
(Vol. C) 

Voltage Sources-4000 - See Vol. D 

Voltmeter, Electrostatic-2900 - See Vol. D 

Wafer Fabrication, Semiconductor - See Semiconductor 
Wafer Fabrication (Vol. D) 

Wall Plates - See Boxes, Junction, Outlet & Wall Plates 
(Vol.C) 

Warning Systems, Lightning-4300 - See Vol. B 

Warning Systems (MIL), Computerized-3475 - See 
Vol. D 

Warning Systems (MIL), EW-3475 - See Vol. D 

Warning Systems (MIL), IR-3475 - See Vol. D 

Warning Systems (MIL), Laser-3475 - See Vol. D 

Warning Systems (MIL), SAM Launch-3475 - See Vol. D 

Washers, Lock-2825 - See Vol. C 

Washers, Plain-2825 - See Vol. C 

Washers, Shoulder-2825 - See Vol. C 

Waveguide-Coax Adapters-3450 
§ Penstock Engineering Labs., Penstock. Inc •• 520 Mercury Dr., Sunnyvale, CA 

94086-4018. 408·730~300 ........................................ A·1844 
t Adams-Russell Electronics Co, Inc, Haverhill Rd., Amesbury. MA 01913 

....................................................................... 617-388-5210 
t Airtron. Litton Industries, Inc, 200 E. Hanover Ave, Morris Plains. NJ 07950 

....................................................................... 201-539-5500 
Mord Manufacturing Co .• P.O. Box 2116, 32 Sixth Rd., Woburn, MA 01801 

.............................. ........................................ 617-935-8610 
Alpha Inds., Inc. - TRG Millimeter Comp., 651 Lowell Sl, Methuen, MA 01844 

............. " .. . . . . . . . . . .. . . . . . . . . .. . .. . . . . . .. . .. . .. .. . . . . . . . . . . . . ... 617-682-4661 
Amphenol Products, 4300 Commerce Cl, Lisle, IL 60532 ............... 312-983-3500 
Andrew Corp, 10500 W. 153rd St, Orland PI<., IL 60462 ... , ............. 800-255-1479 

t Applied Plastics Technology, 45 Broadcommon Rd, Bristol, RI 02809 ... 401-253-0200 
t Arra Inc.. 15 Harold Cl, Bay Shore, NY 11706 ........................... 515-231-8400 
t Gablewave Systems, Celwave Systems, Inc.. 60 Dodge Ave., North Haven, CT 06473 

· . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . .. . . . . . . .. .. . .. . . . .. . . . . . . .. . ... 203-239-3311 
§t Dielectric Communications, General Signal, Tower Hill Rd., Raymond, ME 04071 

........ , ............................................... 207-655-4555;800-341-9678 
t Eastem Microwave, 40 Ray Ave, Burlington, MA 01803 ................. 617-273-4700 

Hewlett-Packard Co, 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.................................. , .. . . . . . . . . . . . .. . . .. . .. . . . .. . . . .. Call Local Sis. Off. 

Lectronic Research Labs., Inc, 1423 Ferry Ave, Camden, NJ 08104 ..... 609-541-4200 
§t M/ A-COM Omni Spectra, Inc.. 21 Continental Blvd., Merrimack, NH 03054 

...................................... , ............................ ,... 603-424-4111 
t Maury Microwave Corp, 8610 Helms Ave, Cucamonga, CA 91730 .. .... 714-987-4715 
tMicrolab/FXR, 10 Microlab Rd., Livingston, NJ 07039 ..... , ..... , ....... 201-992-7700 
t Micro Mode Prods., 1870 John Towers Ave, EI Cajon, CA 92020 ....... 619-449-3844 
t Microwave Applications Group, 3030 Industrial Pkwy, Santa Maria, CA 93455 

· ................................. , , .............. , . .. . .. . . . . . . . .. .. ... 805-928-5711 
§ Microwave Development Laboratories, 10 Michigan Dr., Natick, MA 01760 

· ... , .... , . , . . . . . . . . . . . . . . . .. .. .. . . . .. . .. . .. . . . . . .. . . . . . . .. . . .. .. . . . . .. 617-655-0060 
t Mttec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

................................................................... , . .. 514-694-6666 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 
t Radio Research Instrument Co, Inc, 584 North Main Stree~ Waterbury, CT 06704-3506 

· , ............... , ........•....................................... , . . .. 203-753-5840 
Reeve ElectroniCS, Mellish E. Murray, 1715 W. Carroll Ave, Chicago, IL 60612 

... . . . . . . .. . . . . . . . . . . . . . .. . .. . . .. . . . . . . . . . .. . . . .. . . . . . .. . . . . . . . . . . . . . .. 312-670-0150 
Sivers 1MA, Div. of Philips, 5669 Selmaraine Drive, Culver City, CA 90230 

.... , .................................................................. 213-390-7477 
§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys, CA 91409 

..... , ............................... , ............ , .................... 818-785-1760 
§t Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 

....... , ... , ..................................................... 515-549-6415/6102 
U.S. Instr. Rentals, 2988 Campus Dr, San Mateo, CA 94403 . . . . . . .. . . . .. 800-824-2873 

tUTE Microwave, 3500 Sunset Ave., Asbury Park, NJ 07712 .... 201-922-1009 
§tWaveline, Box 718, W. Caldwell, NJ 07006 .............................. 201-226-9100 

Weinschel Engineering, One Weinschel La. Gaithersburg, MD 20877 .... 301-948-3434; 
800-638-2048 

Waveguides-3450 
Murata Erie North America, Inc., 2200 Lake Park Dr., Smyrna, GA 30080, 

404-436-1300 .................................................... A.1838 

Waveguides-3450 (Cont'd) 
t Airtron, Litton Industries, Inc, 200 E. Hanover Ave., Morris Plains, NJ 07950 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-539-5500 
Alpha Inds., Inc, 20 Sylvan Rd., Wobum, MA 01801 ..................... 617-935-5150 
Alpha Inds., Inc. - TRG Millimeter Comp., 651 Lowell St, Methuen, MA 01844 

· ...................... , ......................................... , . . . .. 617-682-4661 
Andrew Corp., 10500 W. 153rdSl, Orland PI<., IL 60462 .. , .............. 800-255-1479 

t Ark Elctms. Corp., 1325 Industrial Hwy, Southampton, PA 18966 ........ 215-322-6510 
t Arra Inc, 15 Harold Cl, Bay Shore, NY 11706 ..... " .................... 515-231-8400 
t Cablewave Systems, Celwave Systems, Inc, 60 Dodge Ave, North Haven, CT 06473 

., ..... , ............... " .................. , .......................... 203-239-3311 
Corning Glass Works, Corning Elctrns., Houghton PI<., Bldg. A-2, Coming, NY 14830 

., ................. ".".............................................. 607-974-8725 
t Dielectric Communications, General Signal, Tower Hill Rd., Raymond, ME 04071 

........................... , ............................ 207-655-4555;800-341-9678 
t Eastern Microwave, 40 Ray Ave., Burlington, MA 01803 ................. 617-273-4700 

Flann Microwave, Inc., 6290 Sunset Blvd, Ste. 1126, Los Angeles, CA 90028 
........................................... ,........................... 213-463-5120 

t Gabriel Electronics, Box 70, Scarborough Indl. PI<., Scarborough, ME 04074 
....................... , ..... ,......................................... 207-883-5161 

Hewlett-Packard Co., 19310 Pruneridge Ave. CIC, IFD, Cupertino, CA 95014 
.. .. . .. .. .. . .. .. ... ............................................... Call Local Sis. Off. 

Hughes Aircraft Co, Microelctrns. Sys. Div, 2601 Campus Dr, Irvine, CA 92715 
" .............................................. , ...................... 714-752-3800 

t Lectro Magnetics, Inc., 6056 W. Jefferson Blvd., Los Angeles, CA 90016 
, ............... , . . . . . . . .. . . .. 213-870-93B3;(USA):800-325-9814;(CA):800-325-9815 

Lectronic Research Labs., Inc, 1423 Ferry Ave., Camden, NJ 08104, .... 609-541-4200 
M/A-COM Microwave Components, Inc.. South Avenue, Burlington, MA 01803 

· ...... , ........ , ............. , . . . . . . . . . . . . . .. . . . . . . . .. . .. .. . . . . .. .. . .. 617-272-3000 
t Maury Microwave Corp, 8610 Helms Ave, Cucamonga, CA 91730 ...... 714-987-4715 
t Micro-Coax Components, Inc., a UTI Company, Box E, Collegeville, PA 19426 

................................... , .... , .............................. 215-489-3700 
§ Microwave Development Laboratories, 10 Michigan Dr, Natick, MA 01760 

· , ........................... , ............. , . . . . . . . . . .. . .. . .. .. . . .. . . .. 617-655-0060 
t Mitec Electronics, 104 Gun Avenue, Pointe Claire, QUEBEC, CANADA H9R 3X3 

............................ ,',., ...................................... 514-694-6666 
t Premier Microwave, 35 New Broad Sl, Port Chester, NY 10573 ......... 914-939-8900 
t Radio Research Instrument Co, Inc, 584 North Main Stree~ Waterbury, CT 06704-3506 

" ............................. ,...................................... 203-753-5840 
Reeve Electronics, Mellish E. Murray, 1715 W. Carroll Ave, Chicago, IL 60612 

............... ". ............... 312-670-0150 
t Sivers IMA, Div. of Philips, 5669 Selmaraine Drive, Culver Ctty, CA 90230 

... , ................... , ..... ' ......................................... 213-390-7477 
§t Systron-Donner Microwave Div, 14844 Oxnard St, Van Nuys. CA 91409 

.,..................................................................... 818-788-1760 
Telephonics Corporation/PRO Instruments, 770 Park Avenue, Huntington, NY 11743 

.,., ........................ " ................................... 518-549-6415/6102 
Tucker Electronics, Box 461966, Garland, TX 75046 ..... 214-348-8800;800-527-4642 

§tWaveline, Box 718, W. Caldwel~ NJ 07006. 201-228-9100 

Waveguides (MIL)-2440 - See Vol. B 

Wave Soldering Equipment - See Soldering Equip, Printed 
Circuit (Vol. C) 

Wave Traps - See Filters, Antenna (Vol. A), Filters, 
Microwave (Vol. A), etc. 

Welding Equipment & Accessories (Excl. Equipment for 
Semiconductor Devices)-5400 - See Vol. C 

Welding Machines, Laser-4100 - See Vol. D 

White Noise Generator Modules - See Generators, White 
Noise (Vol.), Diodes, Noise 

White Printers-4200 - See Vol. C 

Windows, Sapphire-2500 - See Vol. C 

Windows, Shielded - See Shields, RF (Vol. C) 

Wire & Cable Ties-2825 - See Vol. C 

Wire, Airframe-2440 - See Vol. B 

Wire, Antenna (All Types)-6000 - See Vol. C 

Wire, Bare, Copper-6000 - See Vol. C 

Wire, Bare, Nickel-SOOO - See Vol. C 

Wire, Bare, Nickel-Chrome-SOOO - See Vol. C 

Wire, Bonding-6000 - See Vol. C 

Wire, Braid (Excluding Shielding)-SOOO - See Vol. C 

Wire, Braid (Shielding) - See Braid, Cable (Vol. C) 

Wire, Ceramic Insulated-SOOO - See Vol. C 

Wire, Clad (All Types)-SOOO - See Vol. C 

Wire Cutting & Stripping - See Services, Wire Cutting & 
Stripping (Vol. D) 

EEM 1988 §-Product sold through distributors t-Product meets MIL specs 



Waveguide"Coax Adapters-3450 

Wire, Enamel Insulated - See Wire, Hookup (All Types) 
(Vol.C) 

Wire, Fiberglass Insulated - See Wire, Glass Insulated 
(Vol. C) 

Wire, Flame Retardant-6000 - See Vol. C 
Wire, Flat Strip - See Cable, Flat (VOl. C) 
Wire, Glass Insulated-6000 - See Vol. C 
Wire, Gold-2825 - See Vol. C 

Wire, Guy-6000 - See Vol. C 
Wire, Heater - See Cable, Heater (Vol. C) 
Wire, High Temperature (Over 125°C)-6000 - See Vol. C 

Wire, High Voltage (1000 Volts & Over)-6000 - See 
Vol. C 

Wire, Hookup (All Types)-6000 - See Vol. C 
Wire, Irradiated-6000 - See Vol. C 
Wire, Lead-in & Ground-6000 - See Vol. C 
Wire, Litz-6000 - See Vol. C 

Wire, Magnet-6000 - See Vol. C 
Wire Markers (All Types)-Also See Strips Marker & 

Fanning-6000 - See Vol. C 

Wire, Multiconductor - See Cable, Multiconductor (Vol. C) 
Wire Nuts-2500 - See Vol. C 
Wire, Plastic Insulated - See Wire, Hookup (All Types) 

(Vol. C) 
Wire, Plated (All Types)-6000 - See Vol. C 
Wire, Radiation Resistant-6000 - See Vol. C 
Wire, Resistance-6000 - See Vol. C 

Wire" Semiconductor Lead-6000 - See Vol. C 
Wire, Shielded-6000 - See Vol. C 
Wire Shielding-Also See Braid, Cable-4525 - See Vol. C 

Wire, Stainless Steel-6000 - See Vol. C 
Wire, Strain Gauge-6000 - See Vol. C 

Wire Connectors-2100 - See Vol. C 
Wire Strippers, Automatic-4100 - See Vol. D 

Wire Strippers, Chemical - See Chemicals, Wire Stripping 
(Vol.C) 

Wire Strippers, Manual-5400 - See Vol. C 
Wire Strippers, Thermal-5400 - See Vol. C 
Wire, Test Lead-6000 - See Vol. C 
Wire, TFE Insulated-6000 - See Vol. C 

Wire, Thermocouple-6000 - See Vol. C 

Wire, Transmission - See Cable, Transmission Line 
(Vol. C) 

Wire, Twisted Pair - See Cable, Twisted Pair (Vol. C) 

Wire (MIL)-2440 - See Vol. B 

Wire Twisters, Automatic-5400 - See Vol. C 
Wire Twisters, Manual-5400 - See Vol. C 
Wire Ways-6000 - See Vol. C 

Wirewrapping Services - See Services, Wirewrapping 
(Vol. D) 

Wiring Panels & Boards, Computer - See Boards, 
Programming (Vol. C) 

PRODUCT INDEX & DIRECTORY 

Word Processors, Shared Logic Systems-2025 - See 
Vol. 0 

Word Processors, Standalone Systems-2025 - See 
Vol. D 

Work Positioners, Circuit Board & Chassis - See 
Holders, Circuit Board (Vol. D), Jigs (Vol. D) 

Work R9C)m, Shielded-1400 - See Vol. C 

Work Stations, Laminar Flow-4100 - See Vol. 0 

Work Stations/Decks, Data Entry-1400 - See Vol. C 

Wrenches-5400 - See Vol. C 

X-ray Detector Arrays {For Industriallnspections)-4100 
- See Vol. 0 

X-ray Imaging System-4100 - See Vol. D 

X-ray Inspection Equipment-4100 - See Vol. 0 

X-Y Axis Tables - See Simulators, Motion (Vol. D) 

X-Y-Z Systems, Programmable-2550 - See Vol. D 

Yokes, Deflection, CRT-1800 
Multi Products International, 218 Uttle Falls Rd., P.O. Box 238, Cedar Grove, NJ 

07009, 201·239·8183 •••••••••••••••••••••••••••.•.•.•.•••••••..•• Ao 2298 
t Penn·Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880, 814·355-1521 

• • • • • • • • • • • • • • • • • . • . • • • • • . . • . • . • • • • • • . • • • • . • • • • . • . • . • . • •. Ao1280, 001862 
Amperex Electronic Company, A Dlv. of North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401·762-3800 
Arstan Products International Inc., 99 Jericho Tpke., Jericho, NY 11753 ................ . 

516-333·8100 
tCELCO, 70 Constantine Or, Mahwah, NJ 07430 ........................ 201·327·1123 
§Murata Manufacturing Co, Ltd, 26-10-2-chome-Tenjin, Nagaoka-Kyo-Sh\ Kyoto, JAPAN 

617 .................................................................. 075-951-9111 
Philips EGG, Amperex Electronics Corp. A North American Philips Co. 100 First Ave., 

WaHham, MA 02254 .................................................. 617-890-6107 
t Shokai Far Eas~ Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681·0700 

Sumitronics, Inc" SumHomo Corporation, 580 N. Pastoria Ave., Sunnyvale, CA 94086 
....................................................................... 408-737-7683 

t Syntronic Instruments, Inc., 100 Industrial Rd, Addison, IL 60101 ...•.... 312-543-6444 
§ Thordarson Meissner, Components Corp. of Arner, Electronic Center, Mt Carme~ IL 

62863 ................................................................ 618-262-5121 
t ZenHh CRT & Components Operations, 1000 Milwaukee Ave. Glenview, IL 60025 

....................................................................... 312-391-7733 

Yokes, Deflection, Oscilloscope-1800 
t Penn·Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880, 814·355·1521 

................................................................. Ao1280 
tCELCO, 70 Constantine Dr, Mahwah, NJ 07430 ........................ 201-327-1123 
t Syntronic Instruments, Inc, 100 Industrial Rd. Addison, IL 60101 ........ 312·543-6444 
§ Thordarson Meissner, Components Corp. 01 Amer., Electronic Center, Mt Carmel, IL 

62863 ................................................................ 618-262-5121 

Yokes, Deflection, Radar PPI-1800 
tPenn·Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880, 814·355·1521 

................................................................. Ao 1280 
t CELGO, 70 Constantine Or, Mahwah, NJ 07430 ........................ 201-327-1123 

SPS Inc. (Muirhead Vactric), 51 Commerce St, Springlield, NJ 07081 ... 201-376-1222 
tSyntronic Instruments, Inc, 100 Industrial Rd,Addison, IL60101 ........ 312-543-6444 
§ Thordarson Meissner, Components Corp. 01 Amer. Electronic Center, Mt Carme~ IL 

62863 ................................................................ 618-262-5121 

Yokes, Deflection, TV Camera-1800 
t Penn·Tran Corp., Box 1321, Rte. 144N, Wingate, PA 16880, 814·355-1521 

.. .. .. • .. .. • . .. • .. .. . . . . .. • . .. . • . .. . . . . .. . • . .. . • . . . .. . . .• Aol280, 001862 
Amperex Electronic Company, A Div. 01 North American Philips Corporation, Providence 

Pike, Slatersville, RI 02876 ........................................... 401·762·3800 
ATV Research,Inc., 1301 Broadway, Dakota CHy, NE 68731 ............ 402-987-3771 

t CELGO, 70 Constantine Or, Mahwah, NJ 07430 ...•.................... 201-327-1123 
t Contours Inc., 290 Pratt St, Meriden, CT 06450 .......................... 203-237-6331 
t EEV Inc., 4 Westchester Plaza, Elmsford, NY 10523..................... 914-592-6050 

Magnetek Triad 1124 E. Franklin St, Huntington, IN 46750 ............. 219-356-6500 
§ Shokai Far East, Ltd., 280 North Central Ave., Hartsdale, NY 10530 ..... 914-681-0700 
t ZenHh CRT & Components Operations, 1000 Milwaukee Ave., Glenview, IL 60025 

....................................................................... 312-391-7733 

Zener Diodes - See Diodes, Zener 

Zone Boxes, Thermocouple - See Thermocouples, 
Elements & Accessories (Vol. 8) 

§-Product sold through distributors t-Product meets MIL specs EEM 1988 



TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134. B'1098, C·1082. 0'1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells. 

Characteristics ............................ 0'1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·l 003 
Capacitors. Basic Formulas ............... A·1 030 
Capacitors, Miniglossary ................. ,A·1 027 
Capacitors, Product Selection Guide .. A' 1 003 
Coils. Chokes. Inductors, 

Product Selection Guide ................. A·1193 
Conductors. Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets. 

Product Selection Guide ................. C·1127 
Crystals. Oscillators, Crystal & 

Piezoelectric Filters. Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................ A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ ,A·1633 
IC Master ......................................... A·1718 
Instruments, Panel Meters. Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0'1190 
Interconnection Systems, Product 

Selection Guide ............................. C'l 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B'1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B'll 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................. A' 1 761 

Military Qualified Products List ........... B'l 003 
Motors, Drives, & Rotating Components. 

Product Selection Guide ................ B'1181 
Opto Semiconductors, Miniglossary .. B'1262 
Oscilloscopes. Product 

Selection Guide ............................. 0·1408 
Panel Hardware. Product 

Selection Guide ............................. C'16 0 3 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies. Miniglossary ............ D·1504 
Power Supplies. AC. Product 

Selection Guide ............................. 0'2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0'1497 
Protective Components (Fuses, 

Circuit Breakers. etc.), 
Product Selection Guide ................. B'129 7 

Relay Contact Forms ........................ B'1371 
Relays, Electromechanical, 

Miniglossary ................................. B'1364 
Relays, Product Selection Guide ......... B'1355 
Resistor Color Codes ....................... A·l 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components. 

Miniglossary ................... B'1238, 0'2176 
SI Units, Basic Guide To, 

........... A·1090, B'1050, C·1092. 001048 
Solenoids, Product Selection Guide .... B'1612 
Switches. Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B'1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B'1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders. Product 

Selection Guide ............................. B'18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0'2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
D/A digital to analog 
DAC digital to analog converter 
DC direct current 
OIAC bidirectional trigger diode 
OIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modularior 
FORTRAN formula trarislator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transfornler 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
llF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad . 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperarure coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TeE thennal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video casseUe recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yrtrium iron garnet 

Z 
ZIF zero insertion force 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............. ---------------ORGANIZED! 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specity, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices allover the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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0 0 0 0 0 NUL OLE SP 0 @ p , 

p 
0 0 0 1 1 SOH DC1 ! 1 A Q a q 
0 0 1 0 2 STX DC2 " 2 8 R b r 
0 0 1 1 3 ETX DC3 # 3 C S c s 
0 1 0 0 4 EOT DC4 $ 4 0 T d t 
0 1 0 1 5 ENQ NAK 0/0 5 E U e u 
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, 
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1 0 0 0 8 BS CAN ( 8 H X h x 
1 0 0 1 9 HT EM ) 9 I Y I Y 
1 0 1 0 10 LF SUB * J Z J z . 
1 0 1 1 11 VT ESC + , K [ k { 
1 1 0 0 12 FF FS , < L \ I I 
1 1 0 1 13 CR GS - = M ] m } 
1 1 1 0 14 SO RS > N A n ..... 

1 1 1 1 15 SI US / ? 0 0 DEL -

Control Character Representations Special Graphic Characters 
NUL Null OLE Data Link Escape (CC) SP Space < Less Than 

SOH Start of Heading (CC) DCl Device Cantrall Exclamation Point Equals 

STX Start of Text (CC) DC2 Device Control 2 Logical OR > Greater Than 

ETX End of Text (CC) DC3 Device Control 3 Quotation Marks Question Mark 

EOT End of Transmission (CC) DC4 Device Control 4 /I Number Sign @ Commercial At 
ENQ Enquiry (CC) NAK Negative Acknowledge (CC) $ Dollar Sign [ Open ing Bracket 

ACK Acknowledge (CC) SYN Synchronous Idle (CC) % Percent \ Reverse Slant 
BEL Bell ETB End 01 Transmission Block (CC) & Ampersand 1 Closing Bracket 

BS Backspace (FE) CAN Cancel Apostrophe 1\ Circumflex 

HT Horizontal Tabulation (FE) EM End of Medium Opening Parenthesis -, Logical NOT 

LF Line Feed (FE) SUB Substitute Closing Parenthesis Underline 

VT Vertical Tabulation (FE) ESC Escape Asterisk Grave Accent 

FF Form Feed (FE) FS File Separator (IS) + Plus C Opening Brace 
CR Carriage Return (FE) GS Group Separator (IS) Comma Vertical Line (This graphic is 
SO Shift Out RS Record Separator (IS) Hyphen (Minus) stylized to distinguish it from 
SI Shift In US Unit Separator (IS) Period (Decimal Point) Logical OR) 

DEL Delete Slant } Closing Brace (CC) Communication Control 
(FE) Format Effector Colon Tilde 
(IS) Information Separator Semicolon 



System Anode Cathode 

Primary: 
Lec/anche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-DNB 
Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 
Mercad Cd HgO 
Silver oxide Zn AgO 
Zinc-air Zn Air (021 
Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb Pb02 
Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (021 
Cadmium-airc Cd Air (021 
Zinc-02 Zn O2 
H2-02 H2 O2 

Reserve: 

Cuprous chloride Mg CuCi 

Silver-chloride Mg AgCl 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-DNB 

High- NA S 

temperature Li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 
Hydrogenc H2 Air 

Hydrazinec N2H4 Air 

Methanolc CHpH Air 

a Delivered capacity when discharged at normal temperatures t20°C) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to 10-min rate. 
(Fused salt; heat-activated; high rate discharge; 2- to lO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity.. 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/kg 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 
1.2 475 0.8 
1.6 610 1.1 
1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 
2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h {3-alumina electrolyte. 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg41s electrolyte. 
k Several different cathode materials used. 

65 
100 
130 
65 
80 
45 

130 
200 
250 

37 
29 
33 

100 
55 
55 

150 
90 

130 
45 

45 
60 
30 
10 
22 

200 
200 
180 

800b 

175b 

I Fuel consumption is based on source of Hz. 
m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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180 
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400 
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120 
110 
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90 
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65 
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95 d 

75 e 

20' 
60g 

h 

f 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

CapaLitive Reactance: The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, wben alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact .with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(.uF) 1 microfarad (",F) = 1,000,000 
picofarads (pF) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as tiel for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the del, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and! or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (V dcw). This is the voltage 
at which a capacitor may be safely op
erated at 25'C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an .electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25'C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25'C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent ('!o) from the norm of 25°C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance --Class 1 Temperature Signi-
Multi- lOpF or Over Coefficient fican! Multi-

Color Digit plier less lOpF Class 2 ppmoC Figufl plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 1-1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2% -75 1.0 :-100 

Orange 3 1000 ±3% -150 1.5 1-1000 

Yellow 4 10000 +100% -0% -220 2.0 , -10000 

Green 5 ±0.5pF ±5% ±5% -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 17 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% + 150 to -1500 +1000 

White 9 ,0.1 ±1.0pF ±10% ±10% +100to -750 • +10000 

Silver :1 

Gold II 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884 K A 
tn 

II. Energy stored in capacitors (Joules, watt·sec) 

E = % CV2 

III. Linear charge of a capacitor (Amperes) 

I = ci~ 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = y'R,2 + (Xc - Xd 2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 

1 
Xc = 2 trfC 

VI. Inductive Reactance (ohms) 
Xl. = 2 ".fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tan8 (loss angle) = . ESR 
Xc 

(2 tr fC) (ESR) 

IX. Power Factor 
PF = Sine il (loss angle) = Cos ¢ (phase angle) 
PF = DF(when less than 100/0) 

X. Quality Factor (dimensionless) 

Q = Cotan 8 (loss angle) = _1_ 
DF' 

Metric prefixes: 
Pico X 10-12 

Nano X 10-9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 

Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
to = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) 02 7r fC) 

XII. Power Loss (watts) 

Power loss = (2 tr fCV2) (DF) 

XIII. KVA (Kilowatts) 
KVA = 2 ".fCV~x 10-0 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - CZ ii x 10(; 
C23 (T, - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

~:' = [~J x ({~J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_ +~!.... . __ + _1_ 
CT C1 Cz C~ 

Two: 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 .-. + C, 

XIX. Aging Rate 

A.R. = % D. C / decade of time 

XX. Decibels 

db = 20log ~ 
V2 

L = Inductance 
il = Loss angle 
¢ = Phase angle 
x + y = Exponent effect of volt· 

age and temp 
Lo = Operating life 

L t = Test life 
V t = Test voltage 
Vo = Operating voltage 
Tt = Test temperature 
To = Operating 

temperature 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/output, etc. 

Mechanical application-Printed cir
cuit, rack & partel, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is the 
point where the wires or PC board is 
attached to the <!onnector. 

Contact alignments: Often called con
tact float. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male vs. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations. Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arrangement 
at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for fiat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

SolderIess terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
suitable tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channet 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/ or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



MIL-W-S088 

National 
Underwriters 

American SOO 
Copper Aluminum 

Electrical 
Laboratory 

Insurance c mils/A 

Size, Single- Wire- Single- Wire- Code Association 

AWG wire bundled wire bundled 
60°C 80°C 

30 .. . . .. ... .. . . .. 0.2 0.4 . .. 0.20 
28 ... .. . .. . .. . .. . 0.4 0.6 · .. 0.32 
26 .. . .. . ... .. . .. . 0.6 1.0 · .. 0.51 
24 .. . .. . . .. .. . .. . 1.0 1.6 · .. 0.81 
22 9 5 .. . .. . .. . 1.6 2.5 · .. 1.28 

20 11 7.5 ... · .. . .. 2.5 4.0 3 2.04 
18 16 10 .. . · .. 6 4.0 6.0 5 3.24 
16 22 13 .. . · .. 10 6.0 10.0 7 5.16 
14 32 17 ... · .. 20 10.0 16.0 15 8.22 
12 41 23 ... . .. 30 16.0 26.0 20 13.05 

10 55 33 ... . .. 35 · .. . .. 25 20.8 
8 73 46 58 36 50 · .. · .. 35 33.0 
6 101 60 86 51 70 · .. ... 50 52.6 
4 135 80 108 64 90 . , . · .. 70 83.4 
2 181 100 149 82 125 ... . .. 90 132.8 

1 211 125 177 105 150 ... . .. 100 167.5 
0 245 ISO 204 125 200 .. . · .. 125 212.0 

00 283 175 237 146 225 .. . · .. 150 266.0 
000 328 200 .. . .. . 275 .. . · .. 175 336.0 

0000 380 225 .. . .. . 325 .. . ... 225 424.0 
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10100 4 4 PF RES BYP PN 
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.0110 6 6 LC BS ETB UC 

10111 7 7 DEL IL ESC EOT 

1000 8 8 CAN 

: 1001 9 8-1 EM 
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, 1011 B 8-3 VT CU1 CU2 CU3 $ # 

: 1100 C 8-4,FF IFS DC4 < . % @ 
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Card Hole Patterns 
G) 12-0-9-8-1 G) No·Punches @ 12-0 

<2) 12-11-9-8-1 

~ 
12 § 11-0 

~ 
11-0-9-8-1 11 11 0-8-2 

12-11-0-9-8-1 12-11-0 1 0 

Control Character Representations 
ACK Acknowledge EOT End of Transmission 
BEL Bell ESC Escape 
BS Backspace ETB End of Transmission Block 
BYP Bypass ETX End of Text 
CAN Cancel FF Form Feed 
CC Cursar Control FS Field Separator 
CR Carriage Return HT Horizontal Tab 
CUl Customer Use 1 IFS Interchange File Separator 
CU2 Customer Use 2 IGS Interchange Group Separator 
CU3 Customer Use 3 IL Idle 
DCl Device Cantrall IRS Interchange Record Separator 
DC2 Device Control 2 IUS Interchange Unit Separator 
DC4 Device Control 4 LC Lower Case 
DEL Delete LF Line Feed DLE Data Link Escape 
DS Digit Select NAK Negative Acknowledge 
EM End of Medium NL New Line 
ENQ Enquiry NUL Null 

10 11 

00 01 10 11 00 01 10 

8 9 A B C 0 E 

12 12 12 12 

11 11 11 11 

0 0 0 0 

I @ @) @ 

a j A J @ 
b k s B K S 

c I t C L T 

d m u 0 M U 

e n v E N V 

f 0 w F 0 W 

g P x G P X 

h q y H Q Y 

r z , 
I R Z 

12 12 12 12 12 

11 11 11 11 11 

0 0 0 0 0 

9 9 9 

§ 0-1 

14 11-0-9-1 

15 12-11 

PF Punch Off 
PN Punch On 
RES Restore 
RS Reader Stop 
SI Shift In 
SM Set Mode 
SMM Start of Manual Message 
SO Shift Out 
SOH Start of Heading 
SOS Start of Significance 
SP Space 
STX Start of Text 
SUB Substitute 
SYN Synchronous Idle 
TM Tape Mark 
UC Upper Case 
VT Vertical Tab 
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Bit Po sitions 0,1 

Bit Po sitions 2, 3 

Hexadecimal Digit First 
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8-2 

8-3 

8-4 

8-5 

8-6 

8-7 

Zone Punches 

Special Graphic 
Characters 
¢ Cent Sign 

Period, Oecimal POint 
< Less-than Sign 
( Left Parenthesis 
+ Plus Sign 
I Logical OR 
& Ampersand 
I Exclamation Point 

~ Dollar Sign 
Asterisk 

) Right Parenthesis 
Semicolon 

"} Logical NOT 
Minus Sign, Hyphen 
Slash 

% 
Comma 
Percent 
Underscore 

> Greater-than Sign 
? Question Mark 

Colon 
# Number Sign 
!@ At Sign 

Prime, Apostrophe 
Equal Sign 
Quotation Mark 



MATERIALS/HANDLING 

Catalyst: A substance which changes 
the rate of chemical reaction. Very 
small quantities can cause fast change. 

Conformal coating Sprayed or dipped. 
A thin conformal jacket which protects 
an assembly from moisture or other de
grading environments. 

Curing agent: See catalyst. 

Hardener: See catalyst. 

Hermetic: A permanent gas-tight seal. 

RTV: Room Temperature Vulcanizing. 
Associated with silicone rubber sealants 
which vulcanize at room temperature. 

Thermoplastic: Plastic materials which 
can be made to flow repeatedly with the 
application of he~t. 

Thermosetting: Plastics which once 
cured cannot be made to flow again. 

Thixotropy: The property of a coating 
compound which has low viscosity 
when agitated, but which thickens 
when the agitation ceases. 

Viscosity: Measured in units of poise or 
centipoise. The property of a liquid 
which resists internal flow. Low vis
cosity equates with thin and vice-versa. 

PROCESSING 

Casting: Parts or assemblies are placed 
in a mold. Encapsulating material is 
added and cured. Part is then removed 
from the mold. 

··•· ....... JM .• ij,·.I.QI.IlFl.'· 
E·Nt;APS.""'AYI08 

Dip coating: Part or assembly is dipped 
into the encapsulating material. Final 
thickness is determined by number of 
dips, viscosity, rate of withdrawal, and 
temperature. 

Embedding: Wherein an encapsulant 
substantially fills all voids in and about 
an assembly. 

Impregnation: A process of encapsula
tion involving evacuating all air and 
then allowing the encapsulating mate
rial to flow in and fill all voids. 

Molding: Similar to casting except this 
process usually implies multicavity 
molds and costly machines. 

Potting: Wherein the part or assembly 
is immersed in an encapsulating mate
rial contained in a shell which becomes 
a permanent outer surface after curing. 

DIELECTRIC 

Arc resistance: An encapsulant's re
sistance to the formation of a conduc
tive path or track. Measured in time. 

Breakdown voltage: The voltage at 
which an encapsulant fails electrically. 

Capacitance: The property of conduc
tors and dielectrics which allows the 
storage of an electrical charge when 
the voltage is applied. 

Corona: A luminous discharge of elec
tricity due to air ionization when a cer-

tain voltage is reached. Can be internal 
or external. The formation of ozone can 
cause rapid deterioration of certain 
materials. 

Dielectric: Insulator (Nonconductor.) 

Dielectric constant: The property of a 
material that determines its ability to 
store electrostatic energy. 

Dielectric strength: The ratio of di
electric breakdown to the thickness of 
insulating material. 

Dissipation factor: The ratio of a 
dielectric material's energy losses. 

Flashover: Point at which an electric 
discharge occurs around an edge or 
across a surface. Can result in a carbon 
track and permanent degradation. 

Insulation resistance: (IR) An insulat
ing material's total DC leakage. 

Surface resistivity: The resistance of 
the surface of an insulating material 
to the flow of direct current. 

Voltage endurance: Sometimes 'called 
corona resistance. The ability of a ma
terial to withstand the 
sustained high voltage. 

Volume resistivity: The ,.p,.i ~·t"T"·P 
material to direct current 
measure of volume. ~:x:pr,ess:ea 
centimeters. 



Avalanche Photodiode: A photodiode 
that takes advantage of avalanche mul
tiplication of photocurrent. It is par
ticularly suited to low noise and / or 
high speed applications. 

Contrast: A noticeable difference in 
color, brightness, or other characteris
tics in a side-by-side comparison. 

Chrominance Contrast: The color con
trast between two adjacent surfaces of 
identical area, shape, texture, and lu
minance. The human eye is more sensi
tive to differences in color than it is to 
differences in brightness. 

Current Transfer Ratio: The ratio of 
an optocoupler's output current to in
put current at a specified bias. 

Dark Current: The leakage current of 
a photodetector with no incident light. 

Dominant. Wavelength: The wave
length that is a quantitative measure 
of apparent color of light as perceived 
by the human eye. 

Infrared Radiation: The electromag
netic wavelength region between ap
proximately 0.75 and 100 micrometers 
longer than the wavelength of visible 
light. 

Interrupter (module): A device that 
produces an. electrical output signal 
when an object breaks the light (visi
ble or invisible) between a light source 
and a photodetector. 

LIGHT 
SOURCE 

(EMITTER) 

PHOTO 

OBJECT 

,-_D_ET1EC:TO:R=~ ___ .::OUTPUT 

Reflector module 

/,? LED -®- (AND IRED) 
PHOTO-
DARLINGTON ::.e- PHOTO-

Y~ 
DIODE 

~ B~ 
WITH BASE '~"m'~ } PHOTO-

~~ 
TRANSISTOR 

WITHOUT 
BASE CONNECTION E 

IRED: An infrared-emitting diode. See 
light-emitting diode. 

Light Current: The current that flows 
through a photodetector when it is ex
posed to radiant energy. 

Light-Emitting Diode (LED): A semi
conductor diode that emits incoherent 
light at its PN junction when forward 
biased. The light can be in the visible or 
invisible (infrared). wavelength region. 

Luminance Contrast: The observed 
brightness of a light-emitting element 
compared to the brightness of the "sur
round," an integral part of the device 
and inseparable from it. 

Optocoupler: A device that transmits 
electrical signals, without electrical 
connection, between a light source (in
put) and the receiver (output). The in
put is generally an LED; the output 
might be a photodiode, phototransis
tor, a photo-Darlington, etc. Some
times referred to as optoisolator. 

Peak Wavelength: The wavelength at 
the peak of the radiated spectrum of an 
emitter. 

Photo-Darlington: A light-sensitive 
Darlington-connected transistor pair. 
The photo-Darlington has a very high 
sensitivity to illumination or radiation. 

OPTOCOUPLER 

~t r9= --
WITH PHOTO-
TRANSISTOR OUTPUT 

(t t) --
WITH PHOTO-
DIODE OUTPUT 

Photodetector: A device that provides 
an electrical output signal when sub
jected to radiation in the visible, infra
red, or ultraviolet regions of the elec
tromagnetic spectrum. Photodiodes, 
phototransistors, and photo-Darling
tons are the most common type of 
photodetectors. 

Photodiode: A junction diode that is re
sponsive to radiant energy. Photodi
odes have a high degree of linearity 
between. the input radiation and the 
output current, and faster switching 
speeds than photo transistors. 

Photothyristor: A thyristor whose 
switching action is controlled by light 
applied to the thyristor gate. 

Phototransistor: A light-sensitive tran
sister that delivers an electrical output 
proportional to the light intensity at its 
input. The low-level photo current that 
is generated is amplified by the current 
gain of the transistor. The base region 
(or gate in a FET) mayor may not be 
brought out as an external terminal. 

Point Source: A source with a maxi
mum dimension less than one-tenth the 
distance between sources and detector. 

Reflector (module): A device contain
ing a light source and a photodetector 
that detects any object that reflects 
light produced by the source back to 
the detector. 
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Abbreviations/Acronyms 

........... A·1l34, B'1098, C'1082, 0'1038 
ASCII Code.. ..............0·1073 
Batteries, Product Selection Guide ..... 0'1428 
Batteries & Fuel Cells, 

Characteristics ............................ 0'1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1 003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary ................. A'l 02 7 
Capacitors, Product Selection Guide .. A·1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ........................... A·1331 

Delay Lines, Product Selection 
Guide ......................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ........................... A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B'l 033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C'1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0'1350 
Instruments, Test & Measuring, 

Product Selection Guide ........ : ....... 0'1190 
Interconnection Systems, Product 

Selection Guide ............................. C'l 71 9 
Keyboards & Keypads, Product 

Selection Guide ............................. B'1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B'll 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................. A·l 761 

Military Qualified Products List.. ........ B'l 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide .. .. B'1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0'1408 
Panel Hardware, Product 

Selection Guide ........ . ........... C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide........................... .0'1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, ElectromechanicaL 

Miniglossary ................................. B'1364 
Relays, Product Selection Guide ......... B'1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B'1238, 0'2176 
SI Units, Basic Guide To, 

........... A·1090, B'1050, C'1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B'1636 
Thermal Components, Product 

Selection Guide ............................. B'1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................ . 
Transformers, Product 

Selection Guide ............................. A·2 
Voltage Drop Nomograph .. C·1912, 
Wire & Cable, Product 

Selection Guide ............................. C·1 
Wire Guages-Diameter, Area, 

Copper Weight ........................... . 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard c.ode for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 

. BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or J infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
IJF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PG A pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
Q AM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

w 
WPS word processing software 

Y 
YIG yttrium iron gamet 

Z 
ZIF zero insertion force 



HEARST ENGINEERING SOFTWARE 

ICMASD ••• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 198B Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ..• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices B. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program. 
documentation. 

For immediate shipment you con order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227 -1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



~~IC MASTER~_ ~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~=NOVV~~~~~ 



88 
89 Manufacturers 
and Sales 

Offices Directory 
Each manufacturer is listed alphabetically with complete address and 
telephone number of main offices. The names of those with data pages 
in this edition of EEM are shown in boldface. 

Many manufacturers also show FAX, TWX and Telex numbers, 
FSC (Federal Supply Code), other pertinent company data, their sales 
and/or local distributor offices and phones. The page numbers of their 
data pages in this edition are shown in all volumes. 

AABA COMPONENTS CORP., P.O. Box 171, 
Baldwin Place, NY 10505, Tel: 914-628·6952, Empl: 15; 
Sis. Mgr.:D. McVey; Dist. Mgr.:D. McVey 

AAK CORP" 747 River 51., Haverhill, MA 01830, Tel: 
617·373-3769; FSC No.: 04 263109·1; Sis. Mgr.: Marie 
Cred~............... .. ..... 0·1502-1503 

Local Sales Offices & Reps 
CA Los Angeles, Power Partners ......... 213-215-0800 
GA Allanta, Magaro & Assocs. ............ 404-451-8862 
IN Indianapolis. Loren Green Assocs. .... 317-293-9827 
MN Minneapolis. Hei-L~e SIs. ............. 612-861-6051 
OH Cleveland. TIby Co. ................... 215-371-5335 
PA CheHenham. Stein InSlr. Corp. ........ 215-379-1990 

AAMCORP - CSB, 247 William 51. Bensenville, IL 
60106, Tel: 312-595-3690, TELEX: 269862, FAX: 312-
595-3692; Sis. Mgr.: Gregg Hubbard 

A & B TECHNICAL SERVICES, 7250 Bellaire Ave., N. 
Hollywood, CA 91605-4212, Tel: 818-982-2515; Empl.: 7; 
Sis. Mgr. Chris Cloud; Dist. Mgr.: C. Cloud 

A & D ELEC. INSTRS. 73-07 88th 51., Glendale, NY 
11385, Tel: 718·275-6516; Empl.: 7 

FAX: 603-528-1478 

AAVID ENGINEERING, INC .. One Kool Path, P. O. 
Box 400 Laconia, NH 03247-0400. Tel: 603·528-3400, 
TWX: 510298-1127; FSC No.: 30161;; Empl.: 350; Sis. 
Mgr. Charles Nelson; Dis!. Mgr.:Tom Garrity. 

.. . .. .. . .. ... ... .......................... Col646-1651 

Local Sales Offices & Reps 
AL Humsville, Cartwright & Bean, Inc. .... 205-830-1540 
f\l Phoenix, Jarko Assocs. Inc. ........... 602-243-4387 
CA San Jose, Quantum Coefficien~ Inc. . .. 408-432-1070 
CA Solana Beh, Cook Entprs., Inc. ........ 619-584-0936 
CA Wannu~ Cook Entprs, Inc. ............ 714-594-0091 
CO Boulder, Lillard Sis, Inc ................ 303-447-9288 
FL Deerfield Beh, Cartwrighl & Bean, Inc. 

.. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .... 305-429-3400 
FL Orlando, Cartwrighl & Bean, Inc ....... 305-422-4531 
GA Norcross, Cartwrighl & Bean, Inc. ..... 404-368-0160 
IL Glendale Hgts., Beta Technlg. SIs., Inc. 

.. .. .. .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. ... 312-790-9886 
IN Carmel, Kahsar Sis. Inc. . . . . . . . . . . . . . .. 317-844-9353 
IA Des Moines, S P S Assocs. ........... 515-225-0607 
KS Olathe, S P S Assocs ................. 913-764-4460 
LA Covington, Cartwrighl & Bean, Inc. .... 504-892-1780 
Mo Hunt Valley, Marktron, Inc. ............ 301-628-1111 
Mo Rockville, Marktron,lnc ................ 301-251-8990 
MA Millis. Selmark Assocs., Inc. ........... 617-375-2914 
MI Ann Arbor, Kahsar SIs. Inc ............. 313-769-0131 
MN Brainerd, Moohell Johnson. . . . . . . .. . .. 218-829-8180 
MS Jackson, Cartwright & Bean, Inc. ...... 601-981-1170 
MO Earth C~, S P S Assocs. ............. 314-291-0520 
NE Panama, S P S Assocs. ............... 913-764-4460 
NJ Berkeley Hgts., Cambridg&-Allen & Assocs. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 201-484-0203 
NJ Medford, Jack McCoy, Inc. ............ 609-953-0770 
NM Albuquerque, Ron-Tel<, Inc. ........... 505-299-4124 
NY Endwell, Reagan/Campar Binghamton 

......................... 607-754-2171,607-754-8946 
NY Fairport, Reagan/Campar Corp. ...... 715-271-2230 
NY New Hartford, Reagan/ Compar Syracuse/Lnica 

......................... 315-732-3775,315-735-9831 
NC Charlone, Cartwright & Bean, Inc. ..... 704-535-0303 
NC Raleigh, Cartwright & Bean, Inc. . . . . . .. 919-875-4130 
OH Cincinnati, Kahsar SIs. Inc. ............ 513-922-3133 
OH Columbus, Kahsar SIs. Inc. ........... 614-252-4009 
OH Mentor, Kahsar SIs. Inc. . . . . . . . . . . . . . .. 216-945-7659 
OR Portland. S P S Elctms. ............... 503-297-8919 
PA Exton, Jack McCoy, Inc. .............. 215-363-0350 
TN Knoxville, Cartwright & Bean, Inc. ..... 615-893-7450 
TN Memphis, Cartwright & Bean, Inc. ..... 901-362-6345 
TX Austin, Mi~Rep Assocs., Inc ........... 512-346-8331 
TX Houston, Mi~Rep Assocs., Inc. ........ 713-444-2557 
TX Richardson, Mi~Rep Assocs., Inc. ..... 214-644-6731 
UT SaH Leke C~, Charles Fields & Assocs. 

....................................... 801-531-6177 
WA Redmond, S P S Elctms. .............. 205-885-5257 
WV Oak Hill, Burl Burgess & Assocs. . . . . .. 304-465-0742 
WI Milwaukee, Beta Technlg.SIs., Inc ..... 414-543-6609 
PR Guaynabo,'ISLA Caribe Electro SIs. ... 609-720-4430 
Can Markham, Ont., Avotronics, Ltd. ....... 415-475-2024 
Can Mississauga, Ont, R-Theta, Inc ........ 415-89D-0221 

Can OHawa, Ont., Avotronics, Ltd. ...•...... 
Can Poime Claire, Que., Avotronics. Ltd. ... 

Local Distributors 

613-233-5527 
514-897-2135 

AL Huntsville, Century Fasteners Corp. ... 205-883-5344 
AL Huntsville, Hammond EIctms. Inc. .. . .. 205-830-4764 
f\l Phoenix, Aero-Space Southwest Inc. .. 602-582-2779 
f\l Tempe, Acacia/VWR EIctms. ......... 602-894-2874 
f\l Tempe, 0 C Elctms. Supp. ............ 602-438-1234 
AR Fl Smith, CarHon-Betes Co., Inc. ...... 501-646-8201 
AA Little Rocl<, Cartton-Betes Co. Inc. .. . .. 501-562-9100 
AR Pine Bluff, Cartton-Betes Co. Inc. . . . . .. 501-535-1355 
AR Springdale, Carlton-Betas Co. Inc. ..... 501-756-5012 
CA Anaheim, A-Z EIctms. ................. 714-832-1620 
CA Fountain Valley, Camps. Can. Inc. ..... 714-979-0433 
CA Fullerton, Pyramid Elctms. ............ 213-691-0561 
CA Garden Grove, Allied Elctms. ......... 714-554-0731 
CA Hayward, Allied EIctms. ............... 415-487-5250 
CA Irvine, Acacie/VWR EIctms. ........... 714-660-0834 
CA ManhaHen Ben, Prime Electro ........ 213-379-3842 
CA MIn View, Energy Sis. Inc. ............ 415-989-0800 
CA Rancho Cordova, Acacia/VWR EIctms. 

CA San Diego, Acacia/VWR EIctms. .... . 
CA San Diego, Sigma Elctms. .......... .. 
CA San Jose, Allied EIctms. ............ .. 
CA San Jose, Future EIctms. Inc. ........ . 
CA Santa Clara, Camps. Can. ........... .. 
CA Santa Clara, 0 C EIctms. Supp. . ..... . 
CA Santa Clara, Pyramid Elctms. ........ . 

AAVID 

916-638-1881 
619-565-4365 
619-565-2000 
408-727-1690 
408-435-9100 
408-988-3751 
408-980-1199 
408-727-9810 

lo~~e~oo8 r.iiIii"'- -~ La~~~st 
H I I. ,Relay & 

ea i • • I SWitches 
Smks m '. . ~ . Distributor 
Stock "!!!IIII!!II ~ m the Worle! 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p_m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 601 



AAVID 
CA Santa Monica,< Master Distrs. < . . . . . • . .. 213-452-1229 
CA SunnyVale,Ao8cialVWR Elctms. .... ,. 408-745-7200 
CA Tustin, AddedValueEICtm. ........... 714-259-8258 
CD Englewood, N E P Elctms. Inc. .......• 303-799-9898 
CD Lakewood, Acacia/VWR EIctms. .... .. 303-232-2882 
CD Westminster, Future EIClms. Inc. ..•... 303-650-0123 
CT Danbury, FutureElClms.Jnc ... ;...... 203-743-9594 
CT E. Haven, J V EIctms. Co. Inc. .. . . . . . .. 203-469-2321 
CT WalNnglord,. Cronin ElClms., Inc. •.. . • .. 800-882-4449 
FL Claarwater, Elctm precepts of FL..... 813-530-9781 
FL Clearwater, Future EIctms. Inc. ........ 813-441-4771 
FL Ft Lauderdale, Allied ElClms. ......... 305-486-0500 
FL Ft Lauderdale,.Hammond Elctms. Inc. 

. . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 305-973-7103 
FL Lake Mary, EICtin./Fasteners ......... 305-321-4000 
FL Largo. Bellinds. ...................... 813-541-4434 
FL Orlando, Hammond EIClms. Inc. . . . . . .. 305-849-6060 
FL Tampa. Century Fasteners Corp. ...... 813-886-5770 
GA Decatur, Allied Elctms. ................ 404-377-3555 
GA Norcross, Atlanta Hardware Special. . . 404-449-3000 
GA Norcross, Future Elctms. Inc. ......•.. 404-441-7675 
GA Norcross, Hammond Elctms. Inc. ..... 404-449-1996 
IL Chicago. N E P EIctms. Inc. . . . . . • . . • .. 312-625-8400 
IL Elgin, Allied EIctms. .. .. ... .. .. ..•..•.. 312-697-8200 
IL USia, Comps. Inc. ..•.................. 312-852-7707 
IL Rosemont, AdventEIclrns. Inc. ... ..•.. 312-297-6200 
IL Schaumburg. Future EIctms. Inc. ...... 312-882-1255 
IN IndianapoNs, Bell lnels. ................ 317-634-8202 
IN Indianapolis, BeIlInels.;JH Div. ......•.. 317-299-5487 
IN Indianapolis, Mar ElClms. Inc. ......... 317-633-6699 
IA Cedar Rapids, AdventEIctms.Inc. .... 319-363-0221 
MD Columbia, Future Elctms. Inc. ......... 301-995-1222 
MD Jessup, Treeko SIs. Inc. .............•. 301-470-3300 
MD Marlow Hgts., Allied Elctms............ 301-423-0161 
MA Canton, E P C Elctms. ................ 617-821-2111 
MA Marlborough, Hardware Specialty Co. Inc. 

.......................•.......•....... 617-481-8622 
MA Needham. Cronin ElClrns., Inc. ........ 617-449-5000 
MA Wasiborough, Future Elctms. Inc. ..... 617-366-2400 
MA Wilmington, Allied EIctms. .....•....... 617-942-0150 
MA Wobum, Macbearing Co. 617-933-2110 
MI Farmington Hills, AdvenT ElClrns. Inc. .. 313-477-1650 
MN Bloomington, Bergquist Co'. •..... . . . . . 612-835-2322 
MN Minneapolis, Aero-Space Computer Supp. 

. . . . . . . . . . . • • . . . .. . . • . . . . . . . . .• . . . . . . . . 612-884-4725 
MN St Pau~ Chris Elctrns. .......•........ 612-631-2847 
MO St Charles, Finnigan ElClrns. ......•... 314-94&-6201 
MO St Louis, Ric-Tronics ................• 314-576-9816 
NH Ham~ead, A E I .................•... 603-329-5656 
NH Salem, Cronin EICIms., Inc. . . . . . • . • . . .. 603-898-4440 
NJ Frenchtown, SinTec Co. ..............• 201-99&-4093 
NJ Mt Laurel, Future ElClrns. Inc. ......... 609-778-7600 
NJ Springfield, Route Elctms.............. 201-379-7710 
NY Bohemia, Car-Lac EIClms. ............ 516-567-4200 
NY Buffalo, SummH Distrs. inc. ........ ,... 716-887-2800 
NY Elmhurs1, CenTury Fasteners Corp. . . .. 718-446-5000 
NY Hollsville, Tower Fasteners ........... 516-289-8800 
NY Liverpool, Future Elctms.lnc. ......... 315-451-2371 
NY Mineola. Allied Elctms. ................ 516-248-2360 
NY Mt Vernon, Q A R IndL Elec. .......... 914-699-2224 
NY Rochester, Masline Elctms. Inc. ....... 716-546-5373 
NY Rochester, SummH ElClrn.s.lnc ........ 716-334-8110 
NO Charlotte, Century Fasteners Corp. ..• 704-554-0444 
NC Greensboro, Golden EIctms. .......... 919-294-4653 
NO Greensboro, Hammond Elctrns. Inc. . .. 919-275-6391 
NO Raleigh, CenTury EICtm. Comps. ....... 919-782-2116 
NO Raleigh, Cantury Fasteners Corp. ..... 919-787-1800 
NO WlrlSIon-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Cincinnati, Schuster EIClms. ...•...... 513-489-1400 
OH Twinsburg. Schuster ElClrns. .......... 21&-425-8134 
OH Warren, REM EIctms. ................. 216-373-1300 
OK Tuls.a, camon-Bates Co. Inc. ... . . . . . .. 918-250-1626 
OR Beeverton, Acacia/VWR ElClrns. . . . . .. 503-64&-3377 
OR Beeverton, Comp. Resources ......... 503-841-8488 
OR Beeverton, Future ElCtms. Inc. .•..•... 503-626-2977 
OR Beeverton, Murphy ElClrns. •.........• 503-642-2001 
OR Portland, Dunn Elctrns. ............... 503-285-0214 
PA Carisle, Cumberland EICIms. .......... 717-243-8006 
PA Erie, REM EICIms. .................... 814-453-5626 
PA Harrisburg. Cumberland Elctrns. ...... 717-232-5999 
PA LaricasIer, Cumberland EICIms. ....... 717-393-8304 
PA Lewistown, Cumberland EIctms. ...... 717-249-9631 
PA NOrristown, Century ElClrn. Comp ..... 215-831-5400 
PA Philadelphia. P E ~Genesis ........... 800-523-0727 
PA Philadelphia. Shap EICIms. . . . . . . . . . . .. 215-969-3300 
PA York, Cumberland EICIms. ............ 717-845-8791 
SC Greenville, Hammond Elctms.lnc. .... 803-233-4121 
SC W. Columbia, Century Fasteners Corp. 

TN Memphis, Carlton-Bates Co. Inc. ..... . 
TN Nashville, CarRon-Bates Co. Inc. ..... . 
TX Austin, Wofford EICIms., Inc. .......... . 
.TX Ft Worth, Allied Elctms. ............. .. 
TX Houston, Wofford EIcIrns., Inc. ....... . 
TX Richardson, Comps. Cen. Inc. ........ . 
TX Texarkana. Carlton-Bates Co. Inc. ..•.. 
UT SaM Lake CHy, Future ElCtrns. Inc. ..... 
VA Richmond, Century Fasteners Corp. .. 

803-791-1800 
901-365-3539 
615-244-3562 
512-339-1131 
817-336-5401 
713-847-3583 
214-664-3444 
214-792-6923 
801-972-8489 
804-262-8671 

Manufacturers and Sales Offices Directory 
WA Bellevue, Future EIctms. Inc. •.....•... 
WA Kent, Pyramid ElClms. .............. .. 
WA Redmond, Comp. Resources ........ . 
WA Redmond, Energy SIs. Inc. .......... .. 
WA Redmond, Murphy EICtms. ........... . 
WA Seattle, Allied Elctms. ................ . 
WI New Berlin. N E P ElClrns. Inc. ....... . 
Cen Calgary, Alberta, Future Elctms. Inc. .. . 
Cen Oownview, Ont, Future ElClms. Inc. .. . 
Cen Edmonton, Alberta, Future EIctms. Inc. 

Cen Mississauga. Ont. Prelco ........... .. 
Cen Mississauga. Ont, Rush Elctms. ..... . 
Cen Mon1reaJ, Que, Prelco .............. .. 
Cen Nepean, Ont. Cersten EICIms. L1d. . .. . 
Cen Ottawa, Ont, Future EICIms. ........ .. 
Cen PoinTe Claire, Que, Future Elctms. Inc. 

Cen Scarborough, Ont. Carsten Elctms. Ltd 

20&-881-8199 
20&-872-5800 
800-547-6523 
20&-883-2342 
20&-881-1234 
20&-547-2827 
414-785-9100 
403-259-6408 
41&-638-4771 

403-438-2858 
41 &-678-0401 
416-677-7280 
514-389-8051 
613-726-9250 
613-820-8313 

514-694-7710 

...................................... , 41 &-495-9999 
Cen StLaurent, Que. Carsten EICIms. ...•. 514-334-8321 
Cen Vancouver, Be, Future EICIms. Inc. ... 604-294-1166 
Cen Victoria, Be, Queale EICIms. Ltd. ...... 604-388-6111 
Can Winnipeg. ManRoba, Future EICIms. Inc. 

.. . .. . .. .. .. .. .. .. .. .. . .. . . .. . . . . . . .... 204-339-0554 

FAX: 201-526-6866 
ABACUS CONTROLS INC., 89 Readington Rd., 

Somerville, NJ 08876, Tel: 201.-52&-6010, TaEX: 888186 
ABACUS CDNT UD; FSC No.: 54241; EmpL: 45; Sis. Mgr; 
L Albrecht ............................... 002063-2065 

Local Sales Offices & Reps 
AL HunTsville, Scientific Dves. .•.......... 205-536-1969 
CA Los Angeles, Power Partners .•....... 800-488-5400 
CA San Diego, Power Panners ........... 800-468-5400 
CA Santa Clara, Source Tronics •......... 408-988-8801, 
CT New London, ElClm Sis. of New England 

FL 
FL 
GA 
GA 
MA 

...............•....................... 
Ft WaRon Beach, Scientific Dves. .... . 
Orlando, Scientific Dves. ............ .. 
Atlanta. ScientifIC Dves. .. ............ . 
Savannah, Scientific Dves. ........... . 
Wareham. Elctm. SIs. of New England 

Me S\. Louis, AME Sis. .................. .. 
NO Winston-Salem, Scientific Dves. •.•.... 
TX Dalles, True Techn .................. .. 
EXP New York, NY, XPort Trading Co .... .. 

203-443-2846 
904-651-4407 
305-841-8180 
205-536-1969 
904-651-4407 

617-295-7634 
314-962-9771, 
919-765-5776 
214-691-7870 
212-46&-4204, 

ABALON PRECISION MFG. 1040 Home 51reet Bronx, 
NY 10459, Tel: 212-589-5682, FAX: 212-589-0300; Empl.: 
25; Sis. Mgr; Norman C. Orent 

Abbo"~ 
TECHNOLOGIES, INC. 

FAX: 818-954-9305 
ABBOTT TECHNOLOGIES, INC., Burbank 

Division, Transformers, 639 So. Glenwood PI. 
Burbank, CA 91506, Tel: 818-841-3630, TELEX: 69-8282; 
FSC No.: 58910; Empl.: 50; Sis. Mgr: P. Ferrari 
.. . .. .. .. ... . . .. .. . ... .. . ... . . . . . . .. . . ..... A·2157·2166 

Local Sales Offices & Reps 
AZ Scottsdale, SMS & Assocs. ........... 602-998-0631 
FL Altamonte Spri"llB. Gugel Assocs. Inc. 

305-788-0845 
IL Hinsdale, Palatine Engrg. & SIs. (CKC) 

.. .. .. .. . . . .. .. . .. . .. . .. .. . . . . . .. . • . ... 312-655-0668 
IN Indianapolis, JFCD,lnc. ............... 317-576-9363 
IA Cedar Rapids, Palatine Engrg. & Sis., Inc. 

. .. . .. . .. . . .. .. .. .. .. .. .. . . . .. .. .. . .. .. 319-365-6071 
KS Wichita, Palatine Engrg. & SIs., Inc. .... 316-262-1020 
MI Grand Rapids, JFCD, Inc. ............. 616-949-1020 
MN Minneapolis, Holmgren Assocs., Inc. .. 612-786-7641 
Me Hazelwood, Palatine Engrg. & Sis., Inc. 

NJ Ft Lee, Abbott Transistor Labs. ...... . 
OH Vandalia, JFCD, Inc. ................ .. 
PA Pittsburgh, JFCD, .Inc. ............... .. 
TN Nashville, Mil-Spec Sis. Co. . ......... . 
TX Richardson, Abbott Transistor Labs. .. 

314-839-0800 
201-461-4411 
513-890-8322 
412-823-5400 
615-367-2427 
214-437-0697 

Cen RexdaJe, Ontario, Source EIcIrns., Ltd. 
. . . .. . . . .. .. .. .. .. . .. .. . .... .. .. .. . .... 41 &-676-0830 

m:mmIJ 
FAX: 213-939-1995 

ABBOTT TRANSISTOR LABS, Power Supplies, 
2727 S. La Cienega Blvd., Los Angeles, CA 90034, Tel: 213-
93&-6185, TELEX: 69-1398; FSC No.: 15755; Empl.: 500; 
SIs. Mgr: Mike Brown .................... 001505-1520 

Local Sates Offices & Reps 
AZ Scottsdale, SMS & Assocs. ........... 602-998-0831 
CA Min. View, Martinez & Assocs. ........ 415-96&-1012 
FL Altamonte Springs, GugeHut1Ie Assocs. Inc 

. . .... . ........ . .. . .. ........ .. . ... . ... 305-788-0845 
NJ Ft Lee, Abbott Transistor Labs. ....... 201-461-4411 
NY Uverpoo~ R&D Assocs., Inc. .•.....•.. 305-688-0845 
OK Tulsa, General Sis. & Assocs. ......... 918-622-7744 
TX Richardson, Abbott Transistor Labs. .. 214-437-0697 
UT Boun1ilu~ Anderson & Assocs. ........ 801-292-8991 
WA Bellevue, Com1ec ..................... 20&-453-1188 
Can Ottawa, Sub1ec Ltd. ................... 613-738-1470 

ABBOTT TECHNOLOGIES, INC., Sun Valley 
Division, Power Supplies, 8203 Vineland Ave, Sun 
Valley, CA 91352, Tel: 818-504-0644, TELEX: 75-2972, 
FAX: 818-788-0395; EmpL: 30; SIs. Mgr: Frank Goltz 
.....•............•..•..•..... 001521-1529,2066-2067 

Local Sales Offices & Reps 
IN Indianapolis, John Sukup Inc. .......•. 317-253-5501 
MN Minneapolis, Holmgren Assocs. ....... 612-765-7841 
Me Kansas Ci1y, Abrams & Assocs. ....... 314-569-0447 

ABL ELECTRONICS SUPPLY, INC., 1736 From St, 
yorktown Hgts.. NY 10598, Tel: 914-962-2253, FAX: 914-
962-2296; EmpL: 18; SIs. Mgr; George Wiesel 
........................................... C·1768-1769 

ABLE POWER AND ENGINEERING INC, 1222 N. 
Dalta St, S. San Gabrie~ CA 91770, Tel: 818-571-6260, 
TELEX: 287020 SCS UR; Empl.: 25; SIs. Mgr: Joe Chou; 
0/51. Mgr; Bob Thomes 

ABLESTIK LABORATORIES, 833 W. 182nd St, Gardena. 
CA 90248, Tel: 213-532-9341, TWX: 910-346-7606, FAX: 
213-516-9417; FSC No.: 21109; ErnpL: 150; Sis. Mgr: D. 
W. Lefever 

ABORN ELECTRONICS INC. 2108 0 Bering Dr. San 
Jose, CA 95131, Tel: 40&-436-5444, TELEX: 184817 
MSGSNDR, FAX: 408-287-4535; FSC No.: 8Z441; EmpL: K 
Bomin; SIs. Mgr: V. Lumba 

ABRAMS INSTRUMENT CORP. 2859 W. Jolly Ad., 
Okemos, MI 48864,. Tel: 517-332-6405, TWX: 810-251-
0785; FSC No.: 00048; Sis. Mgr: Mertyn Gales 

A B TOOL & MFG, INC., Engineered Automation Div, 
152 Cregar Road, High Bridge, NJ 08829, Tel: 201-638-
8555, TELEX: 847-340; EmpL: 25; Sis. Mgr; David F. 
Mowen 

ACC ELECTRONICS COMPANY, Echlin Inc. 1300 W. 
Oak, Independence, KS 67301, Tel: 316-331-1000, TELEX: 
436483,FAX: 31&-331-1000 (ext 440); EmpL: 1000; SIs. 
Mgr: Leon Allen 

ACCESSORIES FOR ELCTRNS. INC, 800 MerrickRd., 
Baldwin, NY 11510-3593, Tel: 516-54&-1751, FAX: 516 
887-1922; FSC No.: 54355; EmpL: 20; SIs. Mgr: Bill Harris 

ACCUDYNE CORP. P.O. Box 1429, Janesville, WI 53547, 
Tel: 608-752-9081; FSC No.: 18356; Empl.: 540; SIs. Mgr: 
R E. Mowris; Dis!. Mgr; R E. Mowris 

ACCUGRAPH CORP, 50 Gervais Drive, SuHe 204, Don 
Mills, ONT, Cenada M3C lZ3, Tel: 418-441-2211, TELEX: 
0&-986973, FAX: 416 441-2228; ErnpL: 155;. Sis. Mg,: 
Dennis Kukulsky; Dist. Mgr: Damis Kukulsky 

ACCULEX CORPORATION, MetraByte, 440 Mylee 
S1andish Blvd., Taunton, MA 02780, Tel: 617-880-3660, 
TELEX: 240713; Sis. Mgr; Ben Bailey ......... 001352 

ACCUMET ENGINEERING. 518 Main St, Hudson, MA 
01749, Tel: 617-568-8311, FAX: 617-562-4384; Sis. Mgr: 
C. T.Haering 

602 North American offices only. For wQrldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

MIl Pasadena, Spectro-lambda .......... 301-437-7633 
NJ Clarksburg, Micro-Lambda . . . . . . . . . . .. 609-259-0400 
NY Huntington, Comper New YOlk ....... 516-423-5660 
TX Dallas, C & J Assocs. ................. 214-450-5872 

ACCUPRQBE, INC. 1 Harrison Ave, Box 1044, Salem, MA 
01970, Tel: 617-745-7878, TELEX: 882194 Accuprobe UD, 
FAX: 617-745-7922; E"1JL: 26; Sis. Mgr: Thomas H. 
Murphy; Dist. Mgr: T. H. Murphy 

ACCURATE ELECTRONICS, 169 S. Abbe Rd., P.O. Box 
1287, Elyria, OH 44~, Tel: 216-366-6330, TELEX: 
469705; FSC No.: 11375; Ernpl.: 35; Sis. Mgr: J. F. Seybold 

-'//ccuride 
FAX: 213-903-0208 

ACCURIDE, 12311 Shoemaker, Santa Fe Springs, CA 
90670, Tel: 213-944-0921, 1WX: 91()-566-1632; SIs. Mgr: 
Jackie Pinlo; Dist. Mgr: Bill Kniegge ..... C.1OO6-1009 

Locel Sales Offices & Reps 
CA Belmon~ Accuride ................. :.. 415-594-2830 
CA Diamond Bar, Accuride ............... 213-944-0921 
CA Santa Fe Springs, Accuride ........... 213-944-0921 
GA Dunwoody, Accuride . . . . . . . . . . . . . . . . .. 404-449-3350 
IL Wood Dale,Accuride ................. 312-843-2585 
MA Holliston, Accuride .................... 617-429-2474 
MA Leominster, Accuride ................. 617-537-8985 
NY Rochester, Accuride .................. 717-227-5835 
TX Dallas, Accuride ...................... 214-492-4633 

ACCUSONIC DIVISION, Ferranti O.R.E. Inc. Box 709, 
Falmouth, MA 02541, Tel: 617-548-5800, TELEX: 6817399 
OREFAL IN'/; Empl.: 125; Sis. Mgr: Robert Beede 

ACCUSONIC SYSTEMS CORP., Designatronics, Inc., 
2101 Jericho Turnpike, New Hyde Park NY 11040, Tel: 
516-326-3300; Empl.: 15 (This Subsidiary); Sis. Mgr: 
Dennis Goodman 

ACCUTRONICS/CONNOR-WINFIELD, See Connor
Winfield 

acdc 
electronics 

FAX: 619-439-4243 
ACDC ELECTRONICS, Div. of Emerson, 401 Jones 

Rd., Oceanside, CA 92054, Tel: 619-757-1880,1WX: 91()-
322-1470; Empl.: 750; Sis. Mgr: Mike Kirkowski; Dist. 
Mgr: Ray Brown ........•......... 0<1195,1530-1533 

Local Sales Offices & Reps 
CA Burbank, ACDC .. . . .. . .. . .. . .. .. .. . ... 816-846-9252 
CA Orange City. ACDC ..... . .. . .. .. . .. ... 619-439-4200 
CA San Diego, ACDC .................... 619-942-7230 
CA Santa Clara, ACDC Elctrns. ........... 406-727-1626 
CO Englewood, Omega Ltd .............. 203-265-2972 
CT Walilingford, ACDC ................... 203-265-2972 
FL Sanford, ACDC Elctrns. ............... 305-321-8121 
IL Elk Grove VI, Tri Star Grp. ............ 312-593-0200 
IL Naperville, ACDC Elctms. ............. 312-355-8444 
IN Indianapolis, EMCI .................... 317-253-1668 
KS Kansas City, Rush & West ............ 913-764-2700 
MA Sudbury, ACDC Elctms. .. .. .. .. .. . .. .. 617-443-9903 
MN Minneapolis, Components ............ 612-374-1250 
MO Ballwin, Rush & West. . . . . . . . . . . . . . . .. 314-965-3322 
NY Binghamton, Tri-Tech ................. 51 ()-252-0891 
NY Hudson Valley, Tri-Tech .............. 914-897-5611 
NY Islip, ACDC ........................... 516-346-7710 
NY Rochester, Tri-Tech .................. 716-385-6500 
NY Syracuse, Tri-Tech ................... 315-446-2881 
OH Cleveland, Lyons Corp. ............... 216-659-9224 
OH Columbus, Lyons Corp ................ 614-89()-2743 
OH Dayton, Lyons Corp ................... 513-276-0714 
OK Bixby, MGR Elctms. .................. 916-369-5186 
OR Beaverton, Earl & Brown. . . . . . . . . . . . .. 503-544-9230 
PA Philadelphia, Tech. SIs. ......... '...... 215-675-8600 
TX Austin, ACDC Elctrns. ................. 512-2s()-1011 
TX Austin, MGR Elctms. .. . .. . .. .. .. .. . ... 512-2S()-0926 
TX Dallas, MGR ELctms. ................. 214-236-5246 
TX Houston, MGR Elctms. ............... 713-497-8306 

WA Redmond, Earl & Brown .....•........ 206-875-5064 
Can, .Burnaby, Be, Webster Instrs. . . . . . . . . .. 604-434-2611 
Can Montreal, Que., Webster Instrs. ........ 514-744-5829 
Can Toronto, Webster ..................... 416-625-0600 

Locel Dislributols 
CA Chatsworth, Time Elctms. .. .. .. .. .. . .. 714-937-<)911 
CA San Carlos, l<>-Den .. .. . .. • .. .. .. .. ... 415-592-4600 
CA Torrance, Time Elctms. ............... 816-996-7200 
CO Englewood, Displays EIctrns. ......•.. 303-779-8053 
CT Wallingford, Cronin EIctrns. ........... 203-285-3134 
FL Largo, l<>-Dan ........................ 813-586-2851 
GA Norcross, Applied Power Inc. ......... 404-263-0421 
ID Mt Pr~ Magnuson Elctms. ...... 80()-323-9773 
IL Arlington Hgts., La-Den ............... 312-396-5311 
IL Chicago, Newark Elctms. ............. 312-784-5100 
IN Indianapolis, Mar EIctrns. ............. 317-833-8899 
MD Baltimore, PEl Genesis ............... 301-296-9333 
MD Columbia, Time EIctrns. .. .. .. .. .. .. ... 301-964-3090 
MD Edina, Time Elctms. .................. 612-835-1250 
MA Boston, Time Elctms. ................. 617-935-8080 
MA Needham, Cronin Elctms. . .. ... .. . .. .• 617-449-5000 
MI Madison Hgts., McNaughton-McKay .. 313-399-7500 
MO Sl Louis, Time Elctms. ............... 314-391-8444 
NJ Pinebrook, Time Elctms. .............. 201-882-4611 
NY Hauppauge, Time Elctms.. .. .. . .. ..... 516-273-0100 
NY Syracusa, Time Elctms. ............... 315-432-0355 
OH Cincinnati, Hughes Peters, Inc. ........ 513-351-2000 
OH Columbus, Hughes Peters, Inc ........ 614-294-5351 
OR Portland, Time Elctrns. ................ 503-684-3780 
PA Philadelphia, Philadelphia Elctms. . .. .. 607-365-6704 
TX Dallas, Norvell EIctrns. ................ 214-233-0020 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
WA Redmond, Time Elctms. .............. 206-841-3640 

ACD-ELCOR PRODUCTS, P.O. Box 244, Bethe( CT 
06801, Tel: 203-743-3510; EmpL: 3 

ACHESON COLLOIDS, Div. of Acheson Industries, 
Inc. p.o. Box 611747, Port Huron, MI 48061-1747, Tel: 
313-964-5581, TWX: 81 ()-231-5265; Empl.: 200 

ACI DATA PRODUCTS, 17921 Sampson Ln. Huntington 
Beach, CA 92647, Tel: 714-642-2945, TELEX: 655328; 
Empl: 10; Sis. Mgr: J. Rogers 

AC. INTERFACE INC., 15560 Rockfield, Unit 1 E,lrvine, CA 
92718, Tel: 714-472-9524, TELEX: 655-328; FSC No.: OAP 
78; Empl.: 23; Sis. Mgr: Bill Roth; Dist. Mgr: Ray Ponkey 

ACL INC. 1960 E Devon Ave., Elk Grova, IL 60007, Tel: 312-
981-9212, 80()-STATIC-0, TELEX: 4330251; Empl.: 8; Sis. 
Mgr: Ralph D. Considine 

ACME DIVISION, Allied Products Corporation, P.O. 
Box 1404, New Haven, CT 06505, Tel: 203-562-2171, 
TELEX: 295503 Acme UR; ErnpL: 75; Sis. Mgr: Marvin 
Leonard 

FAX: 716-968-3948 
ACME ELECTRIC CORPORATION, 20 Water Str~ 

Cuba, NY 14727, Tel: 716-986-2400; Sis. Mgr: Dale 
GuiUord; Dist. Mgr: Donald Chesner ..... 0<1534-1536 

Local Sales Offices & Reps 
AL HuntSVille, Cartwright & Bean ......... 205-83()-1540 
AZ. Phoenix, O'Donnell Assocs. S.W. . . . . .. 602-944-9542 
CA San Jose, O'Donnell Assocs., North . .. 406-432-1940 
CO Englewood, Harthun Assocs. ......... 303-792-5050 
FL. Deerfield Bch, Cartwright & Bean ..... 305-429-3400 
FL Orlando, Cartwright & Bean ........... 305-422-4531 
GA Norcross, Cartwright & Bean . . . . . . . . .. 404-366-0160 
IL Des Plaines, Electron Mklg. ........... 312-296-2330 
IN Ft Wayne, Needler SIs. Co., Inc. . . . . . .. 219-447-2123 
IN Indianapolis, Luebbe Sis .............. 317-845-7389 
IN Indianapolis, Needler Sis. Co., Inc. .. . .. 317-255-8056 
KS Shawnee Mission, Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA CoVington, Cartwright & Bean ........ 504-892-1780 
MD Gailhersburg, Naudain Assocs. ....... 301-256-5040 
MA Framingham, Marathon SIs. . . . . . ... . .. 617-875-3586 
MI Jackson, Cartwright & Bean .......... 601-981-1170 
MI Livonia, Luebbe Sis. .................. 313-477-3131 
MN Minneapolis, Boerger & Assocs. . . ... .. 612-56()-3435 
MO St Louis, Lowell Kanges & Assocs. ... 314-821-4050 
NJ Matawan, Shepard & Assocs. ......... 201-586-0095 
NM Albuquerque, O'Donnell Assocs. S.W. 

. . . . . . . . . .. . .. . . . . .. . . . . . . . . . . . . . . . . ... 505-883-1030 
NY E Syracuse, Ossmann & Assocs. ..... 315-437-7052 

ACMEE 
NY Henrietta, Ossmann & Assocs. ........ 716-359-1200 
NC Charlotte, Cartwright & Bean . . . . . . . . . • 704-536-0303 
NC Lumberton, Acme EIec. Corp. ......... 919-736-9202 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 
OH Cincinnati, Luebbe Sis. ............... 513-53!Hl6OO 
OH Cleveland, Luebbe Sis. ..............• 216-333-0425 
OH Cleveland, Marlow Assocs. ........... 216-991-8500 
OH Columbus, Luebbe Sis. ............... 614-431-0474 
OH Dayton, Luebbe Sis. .................. 513-294-0426 
OH Dayton, Martow Assocs. .............. 513-274-9666 
OK Tulsa, Mlico Mklg. .................... 916-864-2277 
OR Beaverton, Pacific Specialists . . . . . . • .. 503-641-9373 
PA Pittsburgh, Luebbe Sis. ............... 412-364-0490 
PA Pittsburgh, Marlow Assocs. ........... 412-343-5050 
PA Prospect PI<., EU Sis. Co. .............. 215-534-3340 
TN Memphis, Cartwright & Bean . . . . . . . . .. 901-362-8345 
TX Austin, Milco MkIg..................... 512-251-9918 
TX Houston, Milco MkIg. ................. 713-723-5037 
TX Richardson, Milco MkIg. .............. 214-783-2716 
UT SaR Lake City, Acme EIec. Corp. ...... 801-539-0227 
WA Redmond, Pacific Mklg. Specialists ... 206-882-3144 
WI Waukesha, Electron MkIg. ............ 414-547-1505 

Locel Distributols 
AL Decatur, Forbes Distbg. ............... 205-353-4762 
AL Huntsville, Allied EIctrns. •............. 205-721-3500 
AL Huntsville, Anow Elctms. ........•.... 205-837-8955 
AL Huntsville, Forbes Distbg. ............. 205-837-1579 
AL Mobile, Forbes Dlstbg. ................ 205-479-4535 
AZ. Phoenix, Arrow EIctrns. ...........•... 602-437-0750 
AZ. Phoenix, Cetec/Future ............... 602-272-7951 
CA Chatsworth, Allied EIctrns. ............ 816-701-7500 
CA Chatsworth, Cetec/Future ............ 816-70()-0914 
CA Frernon~ Allied Elctms. ............... 415-77()-0590 
CA Irvine, Cetec/Future .................. 714-25()-4141 
CA Menlo Pk., Casey Johnston ........... 415-328-8892 
CA San Diego, Allied EIctrns. ............. 619-565-4800 
CA San Diego, Cetec/Future ............. 619-276-5020 
CA San Jose, Cetec/Future .............. 408-434-1114 
CA San Jose, ITT Multicomp. ............. 406-279-0685 
CA San Jose, Rose Elctms. .............. 406-283-9700 
CA Santa Ana, ITT Mufticornp. ............ 714-835-9019 
CA Santa Monica, Transworld Trade ..... 213-476-8406 
CA Sunnyvala, Allied Elctrns. ..........•.. 406-745-6600 
CA Tustin, Allied EIctrns. ................. 714-669-4190 
CO Denver, Allied Elctms. ................ 303-79()-1684 
CO Englewood, Arrow Elctms. ............ 303-79()-4444 
CO Englewood, NEP EIctrns. ....•........ 303-799-9898 
CT Wallingford, Anow Elctms. ............ 203-265-7741 
FL Altamonte Springs, Arrow Elctms. . . . .. 305-882-6923 
FL Clearwater, Allied Elctms. ..........•.. 813-539-0369 
FL Deerfield Bch, Arrow EIctrns. ......... 305-429-8200 
FL Ft Lauderdale, American Battery . . . . .. 305-583-2470 
FL Ft Lauderdale, Hammond Elctms. .... 305-973-7103 
FL Jacksonville, Hammond/EMSCO ...•. 904-356-4851 
FL Lantana, Sylvia Prods. ................ 305-482-5295 
FL Orlando, EMSCO ..................... 305-849-6362 
FL Orlando, Hammond Elctms. . . . . . . . . . .. 305-849-6060 
FL Palm Bay, Arrow Elctrns. .............. 305-725-1480 
FL PO"1l8nO Bch, Allied Elctms. ......... 305-978-3008 
FL Tampa, Harnmond/EMSCO .......... 813-253-2684 
GA Doraville, VoRex Batteries ............ 404-448-8021 
GA Marietta, Americom ................... 404-426-8400 
GA Norcross, Allied Elctms. . . . . . . . . . . . . . .. 404-446-8585 
GA Norcross, Arrow Elctms. .............. 404-449-8252 
GA Norcross, Hammond EIctrns. .. . . . . . . .. 404-449-1996 
IL Addison, LComp Elctms. .............. 312-626-1400 
IL Chicago, NEP Elctms. ................ 312-825-8400 
IL Elgin, Allied Elctms. ................... 312-897-8200 
IL Itasca, Anow EIctrns. ................. 312-2s()-05OO 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Indianapolis, Advent EIctrns. .......... 317-872-4910 
IN Indianapolis, Arrow EIctrns. ........... 317-243-9353 
IN Indianapolis, Betllnds. ................ 317-875-8200 
IA Cedar Rapids, Arrow Elctms. . . . . . . . . . . 319-395-7230 
IA Cedar Rapids, Iowa Radio Su~ ...... 319-393-4510 
KS Lenexa, Anow Elctms. ................ 913-541-9542 
KS Wichita, Radio,lnc .................... 316-264-2798 
KY Florence, URI Elctms. .. .. .. .. .. .. . .... 606-371-4423 
KY LeXington, Radio Elctm ................ 606-255-6661 
KY Louisville, Peerless Elctms. ........... 502-837-7674 
LA New Orleans, Radio Parts ............ 504-581-5959 
MD Columbia, Allied Elctms. .............. 301-381-1560 
MD Columbia, Arrow Elctrns. •. . . . . . . . . . . .. 301-995-6002 
MD Jessup, Treako Elctrns. ............... 301-47()-33oo 
MD Landover, Cel Tech .................•. 301-35()-9400 
MD Marlow Hgts. Allied Elctrns. . . . . . . . . . .. 301-423-0161 
MD White Marsh, Rescc/Baltimore ....... 301-529-0500 
MA Hingham, Sager Elctrl. ................ 617-749-6700 
MA Wilmington, Allied Elctms. ............ 617-942-0150 
MA Wilmington, Arrow Elctrns. ............ 617-935-5134 
MA Wilmington, North Star Elctms. ..... '" 617-857-5155 
MI Ann Arbor, Anow Elctrns. ............. 313-971-8220 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Ferndale,.RAM Meter, Inc. ............ 313-396-6767 
MI Grand Rapids, Anow Elctms. ......... 616-243-0912 
MI Grand Rapids, R S EIctrns. ........... 616-241-3483 
MI Livonia, R S Elctrns. .................. 313-525-1155 
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ACMEE 
MN EdenPrairie,AlIIedElclms. ........... 612~7554 
MN Edna, Arrow EIctms..... ............... 612-83lJ..18OO 
MN MinneapoHs, Bergquist Co. . . . . • . . . . . . . 612-835-2322 
Me Kansas CiIy,LCompEIctms. .......... 81&-221-2400 
Me Ma/yIand HgIs.. Chelsea Inds. . . . . . . . . . 314-997-9700 
Me Maryland HgIs.. LComp EIctms. ...... , 314-291-3563 
MO Montgomery, Fortes Distbg. ...•...... 205-263-2083 
Me Sl Louis, Arrow EIctms. .. ............. 314-567-6888 
Me Sl Louis, VansickleEIctms. ........... 314-621-5000 
NH Manchester, Arrow EIctms. .........•. 603-668-6968 
NJ Lod'~ TRC •... ,....................... 201-m~·8282 
NJ Marlton, Arrow EIctms. ........ . . . • . . . . 609-59&-8000 
NJ Ml Laure~ AUied EIctms. .............. 609-234-n69 
NJ oakland, Raley Specialties ... . . .. .. . ... 201-337-1000 
NJ Parsippany, Arrow ElcIms. .•.•.•.•.... 201-53&-0900 
NM Albuquerque, Arrow EIctms. ...•...... 505-243-4566 
NY Brookhaven. Arrow Elctms. ........... 51&-924-0700 
NY Buffalo, Summit Inds. ................. 71&-887-2800 
NY Hauppauge,ArrowEIctms. ............ 51&-231-1000 
NY Hauppauge, Sager EIctrL .. .. .. • .. .. .. . 51 &-348-1300 
NY Long Island CiIy, Interface Computer 

'"'''''''''''''''''''''''''''''''''''' 7111'726-4223 
NY Melville, Arrow EIctms. ..... ... .. .. .... 51 &-391-1300 
NY Mineole, Allied EIctms. ................ 51 &-248-2360 
NY Ml Vernon, OAR Elctms............... 914-69&-2224 
NY Rochester, AUied Elclms. ............. 71&-244-9440 
NY Rochester, Arrow EIctms. ............. 716-427-0000 
NY Rochester, CAM/RPC Elclms. ........ 71&-334-5600 
NY Rochester, Sirncona .................. 71 &-328-3230 
NY Ronkonkoma, Arrow Elclms. .......... 516-467-1000 
NY Roslyn HgIs.. Micro Connections ...... 51&-625-1717 
NC Asheville, Southeastern Elctms. ....... 704-253-1446 
NC Charlotte, Southeastern Elclms. .. . . . . • 704-523-1122 
NC Charlotte, United EIec. ................ 704-372-2650 
NC Durham, Southeastern EIctms. .. . . . . . . 919-688-8204 
NC FayetteviUe, Southeastern EIctms. .... 919-483-0371 
NC Greensboro, Hammond/EMSCO ..... 919-275-8391 
NC Greensboro, Southeastern Elctrns. ...• 919-273-8875 
NC Hickory, Southeastern Elclrns. .•...... 704-322-9493 
NC JacI<sonvilla, Southeastem Elclms. ... 919-353-4171 
NC Kingston, Southeastern Elclms. ....... 919-523-5113 
NC Raleigh, Alroed Elclrns. ................ 919-87&-5845 
NC Raleigh, Arrow Elclrns. ................ 919-87&-3132 
NC Raleigh, Southeastern EIctms. ........ 919-828-2311 
NC Wilmington, Southeastern Elclrns...... 919-791-7365 
NC Winston-Salem. Arrow EIctms. ........ 919-725-8711 
OH Centersville, Arrow EIctms. ........... 513-435-5563 
OH Cincinnati. Hughes-PeterS, Inc. ........ 513-351-2000 
OH Cincinnati. R S EIctms. .. ,............. 513-793-2450 
OH Cincinnali URI Elclrns. . . . • . . . . . . . . . . . . 513-761-4030 
OH Cleveland,CAM/RPCEIclms. ........ 216-461-4700 
OH Columbus, Arrow EIctms. ............. 614-438-0928 
OH Columbus, Hughes-Peters, Inc. .•..... 614-294-5351 
OH Daylon. BeU Inds. ..................... 513-435-8660 
OH Maumee, R S Elclms. ...... .. .. .. .. • .. 419-693-0721 
OH Solon. Arrow EIctms. ................. 218-248-3990 
OH Warren, REM EIctms. ""'"'''''''''' 21 &-373-1300 
OK Oklahoma CiIy, Radio, Inc. ............ 405-789-0741 
OK Tulsa. Altair Co. ......... .............. 918-252-5781 
OK Tulsa, Arrow Elclms. .. .. ....... ....... 918-252-7537 
OK Tulsa. Redia, Inc. ..................... 918-587-9123 
OR Beaverton. Arrow Elclms. •.........•.. 503-845-8456 
OR Beaverton. Rose EIctms. .•.. . . . . . . . . . . 503-629-9288 
OR Tualatin. Moore EIctms. . . . . . . . . . . . . . .. 503-692_5333 
PA Allentown. Yales Battery .. ..... .. ..... 215-437-6700 
PA Drexel .HiI~ Kass EIctms. ............. , 215-449-2300 
PA Erie, REM Elclms. ...... ,............... 814-453-5626 
PA Monroeville, Arrow EIctms. . . . . . . . . . . .. 412-85&-7000 
PA N. Huntingdon, REM Elclms. .......... 412-864-7423 
PA Pittsburgh, Allied Elclms. ............. 412-367-4124 
PA Pittsburgh,CAM/RPCEIcirns. ........ 412-782-3nO 
PA Reading. Yales Battery ............... 717-383-0226 
PA Trevose, Sager Elclrns. ............... 215-638-7491 
SC Greenville,Hammond/EMSCO ....... 803-233-4121 
TN Nashville, CarHon Bales Co. .......... 501-562-9100 
TX Austin. Allied Elclrns. ................. 512-389-3771 
TX Austin. AHair Co. ...................... 512-837-4970 
TX Austin.ArrowEIctms. ................. 512-635-4180 
TX CarroIHon. Arrow Elclrns. ............. 214-380-6484 
TX Corpus Christi, Douglas Elclrns. ...... 512-863-5103 
TX Dallas, Allied Elclrns. ................. 214-553-4370 
TX EI Peso, Era Elclrns. .................. 915-592-4126 
TX Ft Worth, Allied EIctms. ............... 817-336-5401 
TX Houston. Altair Co. ... .. .. .. .. . .. .. .... 713-462-3029 
TX Houston. Arrow Elctms. ............... 713-530-4700 
TX Richardson, Altair Co .................. 214-231-5166 
UT san Lake CiIy, Arrow Elctms. •........ 801-973-6913 
VA Roanoke, Southeastern EIctms.· •...... ,. 703-344-661 
WA Ken!, Arrow Elclms. ... .. . .. .. .. .. .. ... 20&-575-4420 
WA seattle, Allied Elclms. .•. . . . . . .. .. .. ... 20&-547-2827 
WI Brookfield. Arrow Elclrns. ............. 414-792-0150 
WI Mequon, Taylor Elclrns. ............... 414-241-4321 
WI New Berfin, AUIed Elclms. ............. 414-79&-1280 
WI New Be~in, NEP Elclms. .. . .. • .. . .. .. . 414-785-9100 
EXP NY/Farmingdale;ArrowExport ....... 51&-293-6363 
Can Concord, On!.. ITT Multicomp.. .. .. .... 41 &-736-1144 
Can Ottawa. On!.. Wackid Radio........... 613-728-1821 
Can PL Claire, Que., Future Elclrns. ........ 514-694-nl0 

Manufacturers and· Sales Offices Directory 
Can Ville Sl Laurent, Qu"," ITT Multicomp. 

....................................... 514-335-7697 
Can Yellowknife, Yukon, Northern Comm •. 403-873-3953 

ACME ELECTRONIC DISTRIBUTION, Acme Electric 
Corporation, Ate. 4, Box 54, Lumberton. NC' 28358, Tel: 
919-738-9202, 800-247-7507, TWX: 91()'595-1760, FAX: 
919-739-0024; Sis. Mgr: Donald J. Chesner; [Jist. Mgr: 
Donald J. Chesner 

Local Distributors 
At. Birmingham Fortes Distbg. . . . . • . . . . . . 205-251-3941 
AL Decatur, Fortes Distbg. . . • . . . . . . . . . . .. 205-353-5762 
AL Hun~ville, Arrow Elclms. •....•.....•. 205-882-2730 
AL Huntsville, Fortes Distbg. •............ 205-837-1579 
AL Mobile, Fortes Distbg. .............. ,. 205-479-4535 
AL Montgomery, Fortes Distbg. .....•.... 205-263-2063 
P;z Phoenix, Arrow Elclms. ......... ,..... 602-437-0750 
P;z Phoenix, CETEC/FUTURE ........... 602-272-7951 
P;z Phoenix, Enerdyne Battery. . . . . . . . . . .. 602-269-2443 
AR Little Rock, carUon Bales Co. ......... 501-562-9100 
CA Chalsworth, Arrow Elclms. ............ 818-701-7500 
CA Chalsworth, CETEC/FUTURE ........ 818-700-0014 
CA Fremont Allied Elctms. ............... 415-770-0590 
CA Irvine,CETEC/FUTURE .............. 714-250-4141 
CA Los Angelas, Bell Inds. .. . . . . . . . . . . . . .. 213-82&-6778 
CA Los Angelas, Trensworld Trade •...... 213-478-8406 
CA Menlo PI<., Casey Johnston ........... 415-328-8892 
CA San Diego, Arrow Elctrns. .. . . . . • . . . . .. 619-565-4800 
CA San Diego, CETEC/FUTURE ......... 619-278-5020 
CA San Jose, CETEC/FUTURE .......... 406-434-1114 
CA San Jose, IT-T MuHicomps. .. . . . . . . . . .. 40&-279-0685 
CA San Josa. Rose Elclms. .•..•......... 408-263-9700 
CA Santa Ana. ITT MuHicomps. ........... 714-727-4001 
CA Sunnyvale, Arrow Elctm. .............. 408-745-6800 
CA Tustin, Arrow EIctms. ................. 714-63&-5422 
CO Englewood, Arrow Elctms. ............ 303-790-4444 
CO Englewood. NEP Elclrns. ............. 308-799-9898 
CT Wallingford, Almo EIcIrns. . . . . . . . . . . . .. 208-269-6801 
CT Wallingford, Arrow Elctns. .. .. .. . .. .. .. 208-265-7741 
FL AHamonte Springs, Arrow Elctrns. ..... 305-682-6923 
FL Deerfield, Arrow Elclms. .............. 305-429-8200 
FL Ft Lauderdale, Allied Elctrns. ......... 305-48&-0500 
FL Ft Lauderdale, American Battery...... 305-563-2470 
FL Ft Lauderdale, Hammond Elclrns. .... 305-973-7103 
FL Jacksonville, EMSCO ................. 305-849-6362 
FL Jacksonville, Hammond/EMSCO ..... 904-35&-4851 
FL Lantana. SyMa Prods. ................ 305-482·5295 
FL Largo, Bellinds. ...................... 813-541-4434 
FL Melboume, Arrow Elclrns. . . . . . . . • . . . .. 305-725-1480 
FL OMndo, EMSCO ..................... 305-849'6362 
FL Orlando, Hammond Elclrns. . . . . . . . . . . . 305-849-6060 
FL Orlando, Hammond/EMSCO ......... 305-849-6060 
FL Palm Bay, Arrow Elctms. ............. '. 305-725-1480 
FL Pensacola. Fortes Distbg. ............ 904-433-1005 
FL Tampa. EMSCO ...................... 813-253-2684 
FL Tampa. Hammond/EMSCO .......... 813-253-2684 
GA Atlanta, Hammond Elclrns. . . . . . . . . . . .. 404-524-7502 
GA Doraville, VoHex Batteries ............ 404-448-6021 
GA Marietta, Arnericom ................... 404-428-8400 
GA Norcross, Allied Elclrns. . . . • . . . . . . . . . .. 404-44&-8595 
GA Norcross, Arrow Elctms. .............. 404-449-8252 
GA Norcross, Bell Inds. ................... 404-662-0923 
GA Norcross, Hammond Elctrns. . . . . . . . . .. 404-449-1996 
IL Addison. LComp-Chicago .. . . . . . . . . . .. 312-628-1400 
IL Chicego, NEP Elclms. ................ 312-625-8400 
IL Elgin. Allied Elclms. ................... 312-697-8200 
IL Elk Grove VI. Bellinds. ............... 312-64()'1910 
IL Hhasca. Arrow Elctms. ............ ,... 312-25()'0500 
IL Northbrook. Classic Comp. Inc. ....... 312-272-9650 
IL Rosemont Advent Elctms. ............ 312-297-6200 
IL Urbana, Bell Inds. ..................... 217-328-1077 
IN Ft Wayne, Bellinds. .................. 219-423-3422 
IN Indianapolis, Advent Elclms. .......... 317-672-4910 
IN Indianapolis, Arrow Elctms. ........... 317-243-9353 
IN Indianapolis, Bellinds. ................ 317-634-8202 
IA Cedar Rapids, Advenl Elctrns. ........ 319-363-0221 
IA Cedar Rapids, Arrow Elclms. ....•..... 319-395-7230 
IA Cedar Rapids, Bell Inds. .............. 319-395-0730 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 319-393-4510 
KS Lenexa. Arrow Elclrns. ................ 913-541-9542 
KS Wichita, Radio, Inc. ................... 31 &-264-2798 
KY Florence. URI Elctrns. ........ ; . . • . . . . . 60&-371-4423 
KY Lexington, Radio Elclrn Equip. . . . . . . .. 608-255-6661 
KY Louisville; PeerlessBec. Equip. ....... 502-637-7674 
LA New Orleans, Radio Parts ...•........ 504-581-5959 
MD BeHsville, Resco ...................... 301-937-9100 
MD Columbia. Arrow Elclrns. .............. 301-995-6002 
MD Jessup, Almo Elctms. ................. 301-67()'0090 
MD Jessup, Treeko SIs. ................... 301-792-0112 
MD Landover, CeHech .................... 301·773-9400 
MD Marlow HgIs.. Allied EIctms. ........... 301-423-0161 
MD WhRe Marsh, Resco/BaRimore ....... 301-529-0500 
MA Canton,Almo EIctms. ................. 617-821-1450· 
MA Hingham, Sager EIec. Supp ........... 617-749-6700 
MA Wilmington. Allied Elclms. ............ 617-942-0150 
MA Wilrninglon, Arrow Elclrns. ............ 617-935-5134 
MI Ann Arbor, Arrow Elctrns. ............. 313-971-8220 

MI Ann Arbor, Bellinda. .................. 313-971-9093 
MI Farmington Hills, Advent ..... ......... 313-4n-l850 
MI Grand Rapids, Arrow EIctms. ......... 618-243-0912 
MI Grand Rapids, R.S. Elclms. ........... 618-241-3463 
MI Kalamazoo, R.S. ElcIms. .............. 61&-381-5470 
MI Livonia. R.S. EIctms. .................. 313-525-1155 
MI Roseville, R.8. Elclms. ................ 313-n9-2450 
MI Wynadotte, R.S. EIctms................ 313-282-5680 
MN Edina. Arrow ElcIms. .. , .•.•. . . .. ... .•• 612-830-1800 
MN Minneapolis, Bergquist Co. . . . . . . . . . . . . 612-635-2322 
MO Kansas CiIy, LComl>'Kans8s Cily ..••. 818-221-2400 
MO Ma/yIand HgIs.. LComp-St. Louis ..•.. 314-291-6200 
MO St Louis, Arrow EIctms. ............... 314-567-6888 
MO St Louis, Van Sickle Radio Supp. ..... 314-821-5000 
NH Manchester, Arrow EIctms. ....•..•... 603-668-6968 
NJ E. Brunswick. Almo EIctms. ........... 201-613-0200 
NJ Ml Laure~ Allied EIctms. .............. 609-234-7769 
NJ Parsippany, Arrow Elclrns. ............ 201-53&-0900 
NM Albuquerque, Arrow Elclms. .......•.. 505-243-4566 
NY Buffalo, Summit Distrs................. 71&-887-2800 
NY Hauppauge, Arrow Elclms. ............ 51&-231-1000 
NY Hauppauge, Sager EIec. .............. 51 &-348-1300 
NY Long Island CiIy, Interface Computer Access. 

....................................... 718-726-4223 
NY Mineola, Allied EIctms. . . . • . . • . . . . . . . . . 51 &-248-2360 
NY . Ml Vernon. OAR Ind'L SIs. ............ 914-69&-2224 
NY Rochester, Allied Elclms. •..•......... 71 &-244-9440 
NY Rochester, Arrow Elclrns. •..•.....•... 71 &-275-0300 
NY Rochester, CAM/RPC EIctms. ........ 71&-334-5600 
NY Rochester, Sirncona .................. 71 &-328-3230 
NC Asheville, Southeastern EIec. ......... 704-253-1446 
NC ChaOOtte, P. C. Land ......... :........ 704-535-2616 
NC ChaOOtte, Southeastern EIec. ......... 704-523-1122 
NC Charlotte, UnRed EIec. Supp. .. . . . . .• . . 704-372-2650 
NC Durham, Southeastern EIec. .......... 919-688-8204 
NC FayetteVille, Southeastem Elec. ....... 919-483-0371 
NC Greensboro, Hammond Elclrns. .. . . . . . 919-275-8391 
NC Greensboro, Southeastem EIec. ...... 919-273-8675 
NC Hickory, Southeastern Elec. . . .. . • . . . .. 704-322-9493 
NC Jacksonville, Southeastern EIec. •..... 919-353-4171 
NC Kingston. Southeastern Elec. ......... 919-523-5113 
NC Raleigh, Arrow EIcIms. ................ 919-87&-3132 
NC Raleigh, Southeastern EIec............ 919-828-2311 
NC Wilminglon. Southeastern Elec. ....... 919-791-7365 
NC Winston-~ Arrow EIctms. ........ 919-725-8711 
OH Cincinnati. Hughes-Peters ............ 513-351-2000 
OH Cincinnali, R S 8ctms.'............... 513-793-2450 
OH CinCinnati, URI EIctms................. 513-761-4030 
OH Cleveland, Arrow EIctms. ......... ;... 21 &-24&-3990 
OH Cleveland, CAM/Ohio ................ 21&-481-4700 
OH Columbus, Arrow Elclms. ............. 614-438-0928 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OH Dayton, Arrow Elctms. ................ 513-435-5563 
OH Dayton, Bell Inds. ..................... 513-435-8660 
OH Maumee, R S Elclms. .... . .. .. .. .. .. .. 419-893-0721 
OH Toledo, R.S. Elctms. .................. 419-893-0721 
OH Warren. REM EIctms. ................. 21&-373-1300 
OK Oaldahoma CiIy, Radio, Inc. ........... 405-789-0741 
OK Tulsa, AHair Co........................ 918-252-5781 
OK Tulsa, Arrow Elctms. .................. 918-252-7537 
OK Tulsa. Radio, Inc. ..................... 918-567-9123 
OR Beaverton. Arrow Elclrns. ....•........ 503-845-6456 
OR Beaverton. Rose Elclrns. . . . . . . . . . . . . . . 503-829-9288 
OR Tualatin. Moore Elctrns. .. . . . . . . . . . . . . . 503-692-5333 
PA Allentown, Yates Battery .............. 215-437-6700 
PA Drexel HiI~ Kass Elclms. .............. 215-449-2300 
PA Erie, REM Elctrns. .................... 814-453-5626 
PA Mars, Almo Elctms. ............. '."'" 412-776-9090 
PA N. Huntingdon, REM Elclrns. .•........ 412-684-7423 
PA Philadelphia. Almo Elclrns. . . . • . . . . . . . . 215-696-4003 
PA Pittsburgh, Arrow EIctms. ............. 415-85&-7000 
PA Pittsburgh, CAM/RPC Ind'L Elclms. ... 412-782-3nO 
SC Columbia. Brownell Elec. ............. 803-n2-6111 
SC Greenville, Hammond EIctms. . . . . . . . . . 803-233-4121 
TN Knoxville, Hammond Elclrns........... 615-891-3491 
TN Nashville, Bellinds. ................... 615-367-4400 
TN Nashville, carUon Bales Co. .......... 501-562-9100 
TN Nashville, Randolph & Rice . . . . . . . . . .. 615-255-5601 
TX Austin, Altair Co. ...................... 512-837-4970 
TX Austin, Arrow Elclrns. ................. 512-835-4180 
TX CarrolHon. Arrow Elclrns. ...•......... 214-38()'6484 
TX Corpus Christi, Douglas Elclrns. ...... 512-883-5103 
TX Dallas, Allied EIctms. ................. 214-553-4370 
TX Dallas, Arrow Elclrns. ................. 214-38&-7500 
TX EI Paso, ERA Elclms. ................. 915-592-4126 
TX Ft Worth, Allied Elclrns. ............... 817-33&-5401 
TX Houston, AHair Co. .... .. .. .. .. .. .. .... 713-462-3029 
TX Houston. Arrow Elclrns. .....•......... 713-491-4100 
TX Richardson, Altair Co. .......... :...... 214-231-5166 
TX Richardson, Bellinds. ....•............ 214-744-2510 
UT san Lake CiIy, Arrow EIctms. ......... 801-973-6913 
UT SaH Lake CiIy, Bellinds. ....•......... 801-972-6969 
WA Kent. Arrow EIctms. ..... .. ....... .. ... 20&-575-4420 
WA Lynwood, Prime Sources ............. 20&-743-6841 
WA Seattle, Allied Elclms. ............. , ... 20&-547-2827 
WI BrOOkfield. Arrow Elclrns. ............. 414-792-0150 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 
WI New Berlin, Classic Comp.!Northern .. 800-242-7408 

604 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
WI ' New Berlin, NEP EIctms. . . . . . . . . . . . . .. 414-785-9100 
WI Waukesha, Bellinds. ................. 414-547-8879 
EXP Santurce Station, Clary Corp. 01 PA ... 809-764-3479 
EXP TX/Ft Worth, Allied EIctms. .......... 817-336-5401 
PA Halo Ray, Arrow EIctms. .............. 809-764-4384 
Can Concord, Ont, ITT Multicomps. ....... 416-736-1144 
Can Ottawa, Ont, Wackid Radio ........... 613-726-1821 
Can PI. Claire, Que., Future Elctms. ........ 514-694-nl0 
Can Ville at Laurent Que., ITT Multicomps. 

514-335-7697 

ACME ELEC. HEATING CORP, 4685 E. 11th Ave, 
Hialeah, FL 33013, Tel: 305-885-6326; Empl.: 12 

ACME MODEL ENGINEERING CO, 654 Bergen Blvd, 
Ridgefield, NJ 07657, Tel: 201-943-7650; Empl: 29 

ACME TRANSFORMER, Acme Electric 
Corporation, Ate. 4, Box 54, Lumberton, NC 28358, Tel: 
91!H36-1121, FAX: 919-73!HlO24; Sis. Mg,: Charles 
Otto ...................................... Do1534-1536 

ACOPIAN, Box 638, Easton, PA 18044, Tel: 215-256-5441, 
TWX: 51~651-4919, FAX: 215-256-2842; FSC No.: 14749; 
. Sis. Mgr: T. Skopal ...................... Do1537-1S75 

Local Sales Offices & Reps 
FL Melbourne, Acopian .................. 305-727-1172 
MD Ellicott City, Doss Elctms. ............. 301-465-1336 

ACOUSTIC POWER SYSTEMS, INC., 5731 Palmer 
Way, Ste. A, Carlsbad, CA 92008, Tel: 619-436-4848, 
TELEX: 4995113 (SHAKE), FAX: 619-436-8845; Empl.: 5 

ACRODYNE CONTROLS, See Accudyne Corp. 

ACROMAG INC., 30765 Wixom Rd, Wixom, MI46096, Tel: 
313-624-1541, TELEX: 247354, FAX: 313-624-9234; 
Empl: 100; Sis. Mg,: W. G. Carey 

ACROSYSTEMS CORP, 66 Cherry Hill Dr, Beverly, MA 
01915, Tel: 617-927-8880, TELEX: RCA Telex:201205 
ACRO UR; Empl.: 30; Sis. Mg,: Herbert Tobey 

ACS COMMUNICATIONS SYSTEMS, 480 Spring Pk. 
PI, Ste. 900, Herndon, VA 22070, Tel: 703-471-0892, TWX: 
71~833-0326, FAX: 703-437-9333; FSC No.: 56496; 
Empl: 32; Sis. Mg,: Thomas Mttchell VP 

ACTEK, INC, 12740 28th N.E.,Seattle, WA 98125, Tel: 206-
363-0217, TELEX: 329473 (Burgess Sea); Empl.: 19; Sis. 
Mg': Fred Graham 

ACTION INSTRUMENTS, 8601 Aero Or, San Diego, CA 
92123, Tel: 619-279-5726, TWX: 91~335-2030; Empl: 
230; Sis. Mg,: Frank Williams; Dist. Mg,: Mary Hyde 

ACTIVE CONTROL INSTRUMENTATION, P.O. Box 
243-Wildwood Circle, Key Largo, FL 33037, Tel: 305-451-
1000, FAX: 305-451-3232; FSC No.: 55116; Empl.: 6 
............•..•..•...................•.....•.... 0·1119 

ACTOWN-ELECTROCOIL., INC., 2414 Highview, Spring 
Grove, IL 60081, Tel: 815-675-6641, FAX: 815-675-2050; 
Empl.: 200; Sis. Mg,: J. Roger Scrivner 

AC TRANSFORMER, 89 Madison Sl, Newark, NJ 07105, 
Tel: 201-589-8574; FSC No.: 36n; Empl.: 13; Sis. Mg': 
George Giangrande, SIs. Conslt 

ACUREX-AUTODATA, 555 Clyde Ave., P.O. Box 7042, 
Mountain View, CA 94039, Tel: 415-967-9100, TELEX: 34-
6391, TWX: 91~379-6593, FAX: 415-967-5n8; Empl: 
600; Sis. Mg': RudeR Touttou 

Local Sales Offices & Reps 
AL Huntsville, Kemp Instrs. Co. ........... 205-837-4304 
AZ. Tempe, Hannah-Hill, Inc. .............. 602-431-1 nl 
CA Irvine, INSS, Inc. ...................... 714-25~0320 
CA Sunnyvale, RDX Assocs. . . . . . . . . . . . . . . 406-734-4500 
CO Broomfield, Hannah-Hill Inc. ........•. 303-460-0602 
FL Clearwater, Structural Engrg. & Tasting Svcs. 

....................................... 813-442-n67 
FL DeLeon Springs, DeIHech Control Co. 

GA Atlanta, Kemp Instrs. Co .............. . 
IL Wheaton, Ray Knitter Assocs., Inc. ... . 
MA Natick, Andruss-Peskin .............. . 
Me St louis, Comte! Midwast Co .•........ 
NJ Cedar Grove, KLS Assocs. ........... . 
NY Livarpool Syronics .......•........... 
NC Charlotte, Walk/Man Instrs. .......... . 
OH Medina, Stress Analysis Svcs. ....... . 
OK Stillwater, Acudata ................... . 
PA Jenkintown, POe Corp. ......•........ 
SC Spartanburg, Henry Cook Assocs., Inc. 

904-985-5530 
404-452-8050 
312-69~6363 
617-653-3919 
314-991-5363 
201-785-4450 
315-451-0968 
704-375-3132 
216-725-7733 
405-743-1886 
215-887-9610 

803-576-8594 

TX Houston, Acudata .................... 713-58~2451 
VA Midlothian, POe Corp. ................ 804-379-2008 
WA Medical Lake, Calveri Control ... " .. .. 509-244-3601 
Can Chomedey Laval Que, Technolor Instrs., Inc. 

.....................................•. 514-331-7405 

ADAC CORP, 70 Tower Office Pk, Woburn, MA 01601, Tel: 
617-935-6668, TELEX: 951602; EmpL: 80; Sis. Mg': 
Gerald Feldeisen 

ADALET-PLM DIV, Div. Scott & Fetzer Co, 4801 W. 
l50th Sl, Cleveland, OH 44135, Tel: 216-267-9000, 
TELEX: 96-5349; FSC No.: 73369; Empl: 177; Sis. Mg': J. 
LSmelko 

ADAMS-MAXWELL DIVISION, Coast Magnetics, 1207 
North La Brea Ave., Inglewood, CA 90302-1264, Tel: 213-
673-3245, TELEX: 886103AMISPACEASA; FSC No.: 
22558; Empl: 60; Sis. Mg,: H. Adams 

ADAMS RITE PRODUCTS, INC, 540 W. Chevy Chase 
Or, Glendale, CA 91204, Tel: 816-241-5121, TWX: 91~ 
497-2276; Empl: 150; Sis. Mg,: Jonas Williams 

ADAMS-RUSSELL ELECTRONICS CO., INC, 
Haverhill Rd, Amesbury, MA 01913, Tel: 617-386-5210, 
TWX: 71~347-6360; FSC No.: 11556; Empl: 400; Sis. 
Mg,: David W. Ry"!' 

ADAMS-RUSSELL., Anzac Div., 80 Cambridge Sl, 
Burlington, MA 01803, Tel: 671-273-3333, TELEX: 200155, 
TWX: 71~332-0258; FSC No.; 21912; Empl: 300; Sis. 
Mg,: Mike Smtth 

ADATEK, INC., P.O. Box 1339, Sandpoin~ 10 83664, Tel: 
206-263-1471, 8~323-3343, TELEX: 62903932; Empl.: 
13; Sis. Mg': Ken Brookings; Dist. Mg,: Suzy Hook 

ADCOTECH, Dynatech, 1980 Tarob Ct. Milpttas, CA 
95035, Tel: 406-263-9999, TWX: 91 ~336-2333; Empl.: 
100; Sis. Mgr: Dominic Norsea 

ADC TELECOMMUNICATIONS, INC., 4900 W. 78th St, 
Minneapolis, MN 55435, Tel: 612-835-6800, TELEX: 
290321, FAX: 612-893-3292; Empl: 1750; Sis. Mg,: 
Michael Hopkins 

ADDACON, INC., 3702-C Alliance Dr, Greensboro, NC 
27407, Tel: 919-852-6200, FAX: 919-852-6256; Sis. Mg,: 
Lynn Cummings 

A.D. DATA SYS, Techtran Industries, 200 Commerce 
Or, Rochester, NY 14623, Tel: 716-334-9649, TWX: 51~ 
253-3246; EmpL; 35; Sis. Mg,: Jack Petz 

ADDITIVE PRODUCTS DIV., Kollmorgen Corp., P.O. 
Box 700, West La, Aquebogue, NY 11931, Tel: 516-722-
4100, FAX: 516-722-4154; Empl.: 450 

ADE, INC, 1430 E. 1301h St, Chicago, IL 60633, Tel: 312-
646-3400, FAX: 312-646-3919; FSC No.: 62049 

ADI ELECTRONICS, 101 Trade Zone Dr, Ronkonkoma, 
NY 11779, Tel: 516-737-1800, TWX: 8~645-5402; Empl.: 
200; Sis. Mg,: Fred Farrace 

ADIRONDACK WIRE & CABLE CO., INC, 1451 New 
Britain Ave., Farmington, CT 06032, Tel: 1-203-677-2657, 
FAX: 1-203-6n-8991; Empl: 150; Sis. Mg,: Kenneth W. 
Thompson; Dis/. Mg,: Mary Ann Violette 

ADTECH POWER INC., 1620 S. Sunkist St, Anaheim, CA 
92806, Tel: 714-634-9211, TELEX: 66-1498, FAX: 714-
834-0802; FSC No.: 56410; Empl.: 70; Sis. Mg,: Bernie 
Smilack; Dist. Mg,: Bernie Smilack 

ADTRON CORPORATION, 745 N. Gilbert Rd, Ste. 124-
361, Gilbert,AZ. 85234, Tel: 602-926-1461, TWX: 91~24~ 
3012; Empl: 3; Sis. Mg,: Douglas Lonngren 

ADVANCE, A Unit of Zero Corporation, 6900 Beck 
Avenue, N. Hollywood, CA 91605, Tel: 816-983-0333 
.....•........................................... C·1101 

ADVANCE CONVERSION DEVICES CO., 274 S. 
Salem St, Randolph, NJ 07869, Tel: 201-989-0095; FSC 
No.: 52298; Empl.: 24; Sis. Mg': D. J. Fedderly 
....•...................................... Do2068-2069 

ADVANCED ANALOG, Intech, 2270 Martin Ave, Santa 
Clara, CA 95050, Tel: 406-966-4930, TWX: 91~336-2213; 
FSC No.: 33967; EmpL: 150; Sis. Mgr: David Timm 

ADVANCED CIRCUIT TECHNOLOGY, 118 
Northeastern Blvd, Nashua, NH 03062, Tel: 603-880-6000, 
8~234-FLEX TWX: 71~226-8961, FAX: 603-8~1785; 
FSC No.: 57034; Empl.: 185; Sis. Mg,: David Bouley 

ADVANC 

ADVANCED COMPONENTS INOS, INC, Spitznagel 
GmbH, 120 Center Street EI Segundo, CA 90245, Tel: 
213-322-4249, TELEX: 5106000379 ACI LSA CA; Sis. 
Mg,: Irma Spreitzer 

ADVANCED CONTROL SYS., 205 Oak Street 
Pembroke, MA 02359, Tel: 617-826-4477, FAX: 617-826-
9987; Empl: 8; Sis. Mgr: Leopold Brie ......... Do1120 

ADVANCED DETECTOR CORP, Applied Solar 
Energy Corp, 15251 E. Don Julian Ad, IndUstry, CA 
91746, Tel; 816-369-6886, TWX: 91~584-4890, FAX: 818-
336-8694; Empl: 297 

ADVANCED ELECTRONIC PACKAGING, 21562 
Surveyor Circle, Huntington Beach, CA 92846, Tel: 714-
969-1150; SIs. Mgr: Douglas A. Hill 

ADVANCED FILTER DEVICES, INC, 6241 Yarrow Dr, 
Ste. 0, Carlsbad, CA 92009, Tel: 619-436-2074, FAX: 619-
436-5937; FSC No.: 56620; EmpL: 45; SIs. Mg,: Herbert 
Johnson 

ADVANCED HIGH VOLTAGE CO., P.O. Box 2136, 
Lancaster,CA 93539, Tel: 816-997-7222; Sis. Mg,: John 
Richardson ..................................... DolSn 

ADVANCED INPUT DEVICES, W. 250 A.I.D. Dr, Coeur 
d'Alene, 10 83814, Tel: 206-765-8000, TWX: 51~n6-
0564; FSC No.: 95666; Empl: 550; Sis. Mg,: John Overby 

ADVANCED INTERCONNECTIONS CORP, 5 Energy 
Way, West Warwick, RI 02893, Tel: 401-823-5200, TWX: 
91~24~3454, FAX: 401 823-6723; FSC No.: 05-0394836; 
Sis. Mgr: Max E. Rice 

ADVANCED KINETICS, 1239 Victoria St, Costa Mesa, CA 
92627, Tel: 714-646-7165, TELEX: 16-2714, FAX: 714-
722-9039; Empl: 32; Sis. Mg': Mttch Berker 

ADVANCED LINEAR DEVICES, INC, 1030 Wast Maude 
Ave., Bldg. 501, Sunnyvale, CA 94086-2810, Tel: 406-72~ 
8737, TWX: 51~1~65B8, FAX: 406-72~8297; Empl.: 10; 
Sis. Mg,: G. M O'Neal; Dist. Mgr: G. M. O'Neal 

ADVANCED MATERIALS SYSTEMS, See Handy & 
Harman Electronic Materials Corp. 

ADVANCED MICRO DEVICES, P.O. Box 3453, 901 
Thompson PI., Sunnyvale, CA 94088, Tel: 406-732-2400, 
TELEX: 34-8306, TWX: 91 ~339-928a, FAX: 406-982-
7447; EmpL: 17,000; Sis. Mg': Steve Zelencik; Dist. Mg': 
AI Frugaletti 

ADVANCED MICRO SYSTEMS, INC, 31 Flagstone 
Drive, Hudson, NH 03051, Tel: 603-882-1447, FAX: 803-
889-0425; Empl: 50 

ADVANCED PRECISION CONTROLS, 409 Calle San 
Pablo, No. 100, Camarillo, CA 93010, Tel: 805-389-1344, 
FAX; 805-366-1270; Empl.: 20; Sis. Mg,: Judy Williams; 
Dis!. Mgr: Judy Williams 

It;-ASCI SWITCH 

FAX: 818-791-8347 
ADVANCED SYSTEMS CONCEPTS, 2333 N. Lake 

Ave, Altadena, CA 91001, Tel: 816-791-0983, TELEX: 701 
215 ASCI; FSC No.: 6U785; EmpJ.: 15; Sis. Mg,: Maria 
Reddix; Dis!. Mgr: B. Lee ...................... 0·1143 

Local Sales Offices & Reps 
IA DesMoines,BearnsCo ............... 515-255-1148 
MN Edina, Integrated Paripheral Sys. ...... 612-831-0349 
OH Dayton, Ashby Assocs. ............... 513-252-5627 
VA Vienna, Advanced Technlg. Assocs. .. 703-556-0500 

ADVANCED TECHN. RESEARCH LABS, 5645 K 
General Washington Dr, Alexandria, VA 22312, Tel: 703-
7~2920; FSC No.: 91375; Empl.: 12; Sis. Mg,: Bob 
Palma, Sr.; Dis!. Mg,: Bob Palma, Sr. 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 605 



ADVANC 

ADVANCED THERMAL PRODUCTS, INC., P.O. Box 
249, St Marys, PA 15857, Tel: 814-77~-0278; Sis. Mg': 
John M. Sidoni 

Local Sales Offices & Reps 
AL Huntsville, DHR Mklg. ................ 205-533-5185 
GA Atlanta, DHR Mklg. ................... 404-451-9848 
MA Norwood, The Macinnis Co ........... 617-762-8090, 
NY Syracuse, The Martin Assocs. ........ 315-422-6943 
NC Raleigh, DHR MkIg. ................... 919-781-1961 
SC Greenville, DHR MkIg. ................ 803-235-3594 
WI New Berlin, Thomas Laban! .......... 414-425-7157 

AD-VANCE MAGNETICS, INC., 625 Monroe St, 
Rochester, IN 48975, Tel: 219-223-3158, TWX: 810-290-
0294, FAX: 214-223-2524; FSC No.: 50788; EmpL: 30; Sis. 
Mg,: Kay Nixon .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... C.1743 

Local Sales Offices & Reps 
CA EI Cajon, ATronix Teehnlg. ............ 619-444-1501 
CA Los Anos, Frauman Assoc. ........... 415-941-0660 
CA Woodland Hills, ATronix Teehnlg. ..... 818-703-7212 
CO Englewood, Component Sis. Inc. ...... 303-779-8060 
CT Branford, Abbott-Allison.. . . . .. . . . . . ... 203-481-0405 
IL Westchester, W. G. Brouillette ........ 312-345-6500 
NJ Flanders, K & R Engrg. Sis. Corp. ...... 201-584-5235, 

8OD-631-9362 
PA Stewartstown, Eastem Comps SIs. Corp. 

. . . . . .. . . . . . . . . . . . .. . .. . .. ... .. . . . . .. .. 717-993-6261 
PA W. Conshohocken, Eastem Comps; ... 215-825-8610 
TX Dallas, J. M. Spell Co. Inc. .. . . . . . . . . . .. 214-82Q-0040 
UT San Uike City, Componenl SIs. Inc. ... 801-268-8440 
VA Herndon, Eastem Comps . . . . . . . . . . . .. 703-444-1089 
VA Vinton, Eastern Comps SIs. Corp. ....• 703-344-4756 
WA Bellevue, Caruso & Co. ............... 2Q6..455-8811 

ADVANCE WIRE & CABLE, The Advange Group, 
1661 Industrial Way, Belmont CA 94002, Tel: 415-592-
4550, TELEX: 334475, FAX: 415-593-8859; FSC No.: 
57775; Empl.: 158; Sis. Mg,: Ed Millelbusher; Dist. Mg,: 
Ed Mlttelbusher 

Local Sales Offices & Reps 
AZ Phoenix, The Advance Grp............ 602-437-1334 
CA Anaheim, The Advance Grp ........... 714-87(}-03oo 
CA Belmont The Advance Grp. . . . . . . . . . .. 415-592-4550 
CA Mission Viejo, Robert M. Riell Co. ..... 714-38(}-8903 
CO Denver, The Advance Grp. . . . . . . . . . . .. 303-388-0923 
FL Orlando, Gillum Sis. .................. 305-857-2110 
FL Tampa, Gillum Sis. ................... 813-531-2248 
GA Marietta, GWC ..... " .... .. .... .. ..... 404-992-5931 
IL Deerfield, Flaherty-Haines, Inc ......... 312-948-7800 
ME Worcester, Spec-Tee ................. 617-795-7270 
MD BaHimore, Affiliated Teenlgs. .......... 301-583-8622 
NY Commack, JL SIs. Assocs. ............ 51 &462-5666 
NY E Rochester, L-Mar Assocs. .......... 71&381-9100 
OH Dayton, JFCO ........................ 513-89(}-7251 
SC Greer, Advance Wire & Cable.. .. .. . .. 803-877-9600 
TX Plano, K & H SIs. ..................... 214-423-6520 
WA Redmond, The Advance Grp .......... 2Q6..867-0416 

JlDVANTESl: 

FAX: 312-634-2872 
ADVANTEST AMERICA, INC., 300 Knightsbridge 

Parkway, Lincolnshire, IL 60069, Tel: 312-634-2552; Empl.: 
130; Sis. Mg,: Steve Langerock ......... 0.1196-1204 

Local Sales Offices & Reps 
AL Huntsville, Southern Mklg. Assocs. ... . 
CA Carson, Amasco .................... .. 
CA Santa Clara, Advantest America, Inc. .. 
CA Sanfa Monica, Advanfest America, Inc. 

CA Sunnyvale, Amasco ................ .. 
CT Wallinglord, Pal Jenks Assocs ........ . 
FL Longwood, Southern MkIg. Assocs. . .. 
FL Orlando, Advantest America, Inc. ..... . 
GA Marietta, Southern Mklg. Assocs. .... . 
IL Lincolnshire, Advantest America, Inc. 

205-534-6020, 
213-51 &8561, 
408-97(}-9922 

213-392..Q088, 
408-733-8690, 
203-265-9939, 
305-882-7317, 
305-859-0722 
404-565-0603, 

. .. . . . . . . . . . . . .. . . . .. . . . . . . .. . . . . . . . ... 312-634-2552 
MD Rockville, Creative Mklg. Assocs ...... 301-251-4100, 
MA Danvers, Pat Jenks Assocs. 617-777-5800, 
MA Marlboro, Advantest America, Inc ...... 617-481-0184, 
NJ Fori Lee, Advantest America, Inc. ..... 201-88&0300 
NC Greensboro, Southern Mklg. Assocs., Inc. 

....................................... 919-282-8001, 
PA Allentown, .Advanfest America, Inc. .... 215-264-7680 
PANorthampton, AEGIS ................. 215-837-8400, 
PA Southampton, Eastern Instrmn. of Phila 

.................................. 215-355-7700, 

Manufacturers and Sales Offices Directory 
PA Stroudsburg, AEGIS ................ '" 717-421-8860 
TX Austin, Advantest America, Inc. ....... 512-451-3938 
TX Farmers Branch, Advantest America, Inc. 

....................................... 214-239-7634 
VT Williston, Advantest America, Inc. ..... 802-879-8974, 
Can Mississauga, Ont, Allan Crawford Assocs., Ltd 

....................................... 416-89(}-2010, 
Can . N. Vancouver, ac. Allan Crawford Assocs., Ltd 

.............. , ..................... ,.. 604-988-2195, 
Can Ottawa, Ont, Allan Crawford Assocs., Ltd. 

. ... . . .. . . . . .. . .. . .. .. . .. .. . .. . .. . . . . .. 613-596-9300, 

ADVANTEST CORPORATION, NS Bldg. 14th,4-1,Nish~ 
Shinjuku 2-Ghome,Shinjuku-ku, Tokyo 160, Tokyo 176, 
Japan, Tel: 03-342-7500, TELEX: 232-4914 ADVAN J; 
EmpL: 1300; Sis. Mg,: Keishi Kaetsu 

A E CORP. 65 Wellesley Ave., Needham, MA 02194, Tel: 
617-449-3142; Empl.: 10; Sis. Mg': H. Harrison 

A E G CORPORATION, Route 22-0rr Drive, P.O. Box 
3800, Somerville, NJ 08876-1269, Tel: 201-231-8300, 
TELEX: 833409 ................................ B.1105 

Local Sales Offices & Reps 
AZ Tempe, Cantee SIs. Inc. ............... 602-829-0191 
CA EI Monte, Cook Entprs. ............... 213-688-2120 
CA Livermore, United T eeh. Mklg. ........ 415-449-7644 
CA San Clemente, A. TA Assocs. ......... 714-498-7180 
CA Santa Ana, Teehnlg. Solutions........ 714-558-9562 
CA Sunnyvale, AEG Western Region ..... 408-42&9946 
CA Woodland Hills, Teehnlg. Solutions ... 818-704-1693 
CT Farmington, Ray Perron & Co., Inc. .... 203-673-4825 
FL Clearwater, Sigma Teeh. Assocs., Inc. 

....................................... 813-791-0271 
GA Norcross, Electramark ................ 404-446-7915 
IL Chicago, Janus Ins. .. ...... .. .. .. .. ... 312-25(}-9650 
IL Des Plaines, AEG Sis. Ott. ............ 312-299-8799 
IL RollingMeadows, Phase II Mklg. ...... 312-806-1330 
IL Schaumburg, AEG Cen. Region. . . . . .. 312-303-8460 
IN Ft Wayne, M/S SIs. & Assocs., Inc. ... 219-436-3023 
IA Cedar Rapids, J.P. & Assocs. ......... 313-393-9790 
MD Annapolis, Paragern, Inc. .............. 301-269-1898 
MA Needherri, Ray Penon & Co., Inc ...... 617-449-6162 
MA New Bedlord, AEG Eastern Region ... 617-99(}-1057 
MI St Claire Shores, OEM Sis. ........... 313-777-1750 
MN Minnetonka, J.P. & Assocs., tnc. ....... 612-935-7930 
NH Dover, Ray Perron & Co., Inc. ......... 603-742-2321 
NJ Haddonfield, Sunday O'Brien ......... 609-429-4013 
NY Commack, ERA ...................... , 51&543"()510 
NY Long Island City, M. H. Lynn .......... 718-352-9233 
NY Syracuse, Micro-Teeh Mktg ........... 315-458-5242 
NY Syracuse, Pi Tronics Inc. . . . . . . . . . . . . .. 315-455-7346 
NC Raleigh, Zucker Assocs., Inc. .. .. .. .... 919-782-8433 
OH Cleveland Arthur H. Baier Co. ........ 216-461-6161 
OH Columbus, Arthur H. Baier Co ......... 614-764-1144 
OR TIgard, Elctrrt Comp. SIs. ............. 503-245-2342 
PA Camp Hill, Quick Response ., ........ , 717-938-9696 
PA Pittsburgh, Arthur H. Baier Co. ........ 412-387.7799 
TX Garland, Pro Comp SIs. ............... 214-276-1948 
TX Hurst, Pro Comp Sis. ................. 817-589-0336 
VA Lynchburg, Paragem.................. 804-528-0681 
WA Mercer Island Elctrn Comp. SIs. .,.... 2Q6..232-9301 
WI Milwaukee, Janus Inc. ............. , .. 414-542-7575 
WI Milwaukee, Phase II Mklg. ............ 414-272-1171 
Can Brarnpton, Ont, Cantee Reps., Inc. .... 416-791-5922 
Can Dollard des Ormeaux, Que., Cantee Reps. 

....................................... 514-683-6131 
Can Ottawa, Ont, Cantee Reps., Inc. ....... 613-725-3704 

Local Distributors 
AZ Phoenix, Cetec/Future ............... 602-272-7851 
CA Anaheim, Pacesetter Elctrns. USA, Inc. 

....................................... 714-779-5855 
CA Chatsworth, Celee/Future ............ 818-70(}-0914 
CA Irvine, Cetee/Future .... 714-250-4141,818-446-5733 
CA Irvine, Integrated Elctms. ............. , 714-837-9960 
CA Milp~as, Cable Conn. . . . . . . . . . . . . . . . .. 408-943-6655 
CA Orange, Elctm. Connexions Corp. ..... 714-998-9241 
CA Sacramento, Integrated Elctms. ....... 916-424-5297 
CA San Diego, Cetee/Future, Inc. . . . . . . . .. 619-278-5020 
CA San Jose, Future Elctrns. ............. 408-435-9100 
CA San Jose, Integrated Elctms. ......... , 40&435-1000 
CA Sants Clara, Celee/Future, Inc. ....... 408-748-8550 
CA Sunnyvale, Pacesetter Elctrns. ........ 408-734-5470 
CA Sunnyvale, SAl ....................... 408-72(}-Q760 
CO Denver, Integrated Elctms. ............ 303-292-6121 
CO Westminster, Future Elctms. .......... 303-6S(}-0123 
CT Danbury, Future Elctrns. .............. 203-743-9594 
CT Wallinglord, Midstoth Elctms. ......... 203-265-9900 
FL Anemonte Springs, SAl ............... 305-831-6201 
FL Boca Raton, Plainview Elctms ......... 305-997-7705 
FL Clearwater, Future Elctrns ............. 813-578-1770 
FL Ft Lauclerdale, Replron Elctrns. ....... 305-735-1112 
FL Orlando, Future Elctrns. .. .. .. .. .. .. ... 305-767-8414 
FL Tampa, Reptron Elctms. .............. 813-855-4656· 

GA Norcross, Future Elctrns. ............. 404-441-7676 
GA Norcross, Reptron EIctrns. ....•.....•. 404-446-1300 
Il Des Plaines, Rod Graham ............ 312-299-8799 
IL Holtman Estates, Integrated ElcIrns. .. 312-843-2040 
IL Schaumberg, Future EIctrns. .......... 312-882-1255 
IL Schaumberg, Reptron Elctrns. •.... ,.. 312-882-1700 
IN Indianapolis, Mar ElcIrns. ............. 317-833-6899 
IA Cedar Rapids, Dee Elctrns. ........... 319-365-7551 
MD Columbia, Future EIctrns. ............. 301-995-1222 
MD Columbia, Gen. Radio Supply Co. ..... 301-995-8744 
MA Westboro, Future Elctms. ............. 617-38&2400 
MA Wilmington, SAl....................... 617-857-5700 
MI Livonia, Reptron EIctrns. .•.....•.•.... 313-525-2700 
MN Minnetonka, Reptron Elctrns. • . . . . . • . . . 612-938-0000 
NJ CamdIen, General Radio ....•.....•... 609-964-8560 
NJ Cherry Hil~ Exact Inc. ................. 609-429-8586 
NJ Mount Laurel, Future Elctrns. ......... 609-778-7600 
NJ Newark, Samar Corp. ................. 201-344-4453 
NJ West Berlin, Gen Components Inc. ... 609-768-8767 
NM Albuquerque, EIctm. Dve$., Inc. ...•... 505-884-2950 
NY Liverpoo~ Future Elctms. ............. 315-451-2371 
NY Melville, SAl .......................... 51&293-2710 
NY Rochester, Future Elctrns. ............ 716-272-1120 
OH Worthington, Reptro Elctms. .......... 614-436-6675 
OR Beaverton, Future Elctrns. ........•... 503-845-9454 
OR Beaverton, Integrated EIctms. .....•... 503-841-1690 
TX Ft Worth, SWieco, Inc. ................ 817-335-8521 
TX san Antonio, Sherman EIctrns. ........ 512-224-1004 
UT N. San Uike City, Integfated Elctms. .. 801-298-1869 
UT San Lake City, Future EIctrns. •.....•.. 801-972-8489 
VT Rutland, SAl .......................... 802-775-7126 
WA Bellevue, Future EIctrns. .............. 206-881-8199 
WA Bellevue, Integrated Elctms. .......... 20&455-2727 
Can Calgary, Alb. Future Elctms. .•.....•.. 403-235-5325 
Can Downsview, Ont, Future Elctms. ...•.. 416-638-4771 
Can Edmonton, Alb., Future Elctrns. . . . . . • .. 403-438-2858 
Can Ottawa, Ont, Future Elctms. .......... 613-82(}-8313 
Can Pointe Claire, Que., Future Elctrns., Inc. 

....................................... 514-694-7710 
Can Vancouver, ac. Future Elctrns. ....... 604-294-1166 

A E G TELEFUNKEN, High Power Grp., FHa. 22, On Dr. 
Somerville, NJ 08876, Tel: 201-722-9800, TELEX: 833409; 
Sis. Mg': John Szafranski 

AEG TELEFUNKEN, SEMICONDUCTOR GRP., See 
AEG Corp. 

AEL, INC, See American Electronic Labs 

AEMC, 99 Chauncy, Boston, MA 02111, Tel: 617-451-0227, 
8Q(}-343-1391, TELEX: 95-1073, FAX: 617-423-2952; SIs. 
Mg': Jon Henderson 

AEROCQM, 3090 S.W. 37th Ave. Miami, FL 33133, Tel: 305-
448-8503, TELEX: 6812020; FSC No.: 81535; Empl.: 100; 
SIs. Mg': Thomas A. Coleman 

AEROFLEX LABS., INTEGRATED MICROSYSTEMS 
DIV., See Aeroflex Labs., MicroelectroniCS Div. 

Q MAGNETIC PRODUCTS DIViSION 
AERO FLEX LABORATOR.IES INC. ..... 

FAX: 516-694-6771 
AEROFLEX LABORATORIES INC., Magnetic 

Products Div., 35 South Service Road, Plainview, NY 
11803, Tel: 516-894-8700, TWX: 510'224-8417; EmpL: 
490; Sis. Mg,: Robert M Slatkin .......•. 801184'1185 

Local Sales Offices & Reps 
CA Palos Verdes's Peninsula, W. J. Miller Co. 

....................................... , 213-375-3001 
CT Hartford, C.S.I. Interconnect Prods. .... 203-644-8637 
CT S. Windsor, CSI. Interconnect Prods. 

FL Clearwater, Brennan Assocs., Inc. ....• 
IL Northfield, Feller Assocs., Inc. .....•... 
KS Wichita, Avionic Engrg. Sis. Co. . ..... . 
NY Cazenovia, DOL Engrg. .............. . 
OH NoveHy, Feller Assocs., Inc. .•.....•... 
OK Tulsa, Milko MkIg. .................. .. 
TX Houston, Milko MkIg. ................ . 
TX Richardson, Milko Mklg. ............ .. 
WA Mercer Island, Eagle Entprs., Inc ......• 
EXP NJ/Montvale, Henley ElcIrns. .....•... 

203-844-1276 
813-44&5006 
312-448-8065 
316-264-8201 
315-334-0722 
216-338-3774 
918-582-9411 
713-723-5003 
214-783-2785 
206-232-7401 
201-307-0422 

AEROFLEX LABORATORIES, INC., 
Microelectronics.Dlv.,35 S. Service Rd., Plainview, 
NY 11803, Tel: 516-894-6700, TWX: 510-224-8417; FSC 
No.: 86379; EmpL: 100; . Sis. Mg': MeMn D. Schwartz 
................................................. A·1716 
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Manufacturers and Sales Offices Directory 
Local Sales OffIces & Reps 

AZ Phoenix, The Knight Co. ............. . 
CA Los Altos Hills, HB Mktg. ............. . 
CA Los Angeles, The Knight Co .......... . 
CA San Diego, The Knight Co ........... .. 
CO Englewood, Westerm SIs. Inc. .•....... 
CT Southbury, Dynamic Technlgs. ....... . 
FL Palm Bey, Star Tech Data Sys. ...... . 
IL Northfield, Feller Assocs., Inc. ........ . 
IA Cedar Rapids, Feller Assocs., Inc. .... . 
MA Burlington, MASS Mktg., Inc. . ........ . 
MN Minneapolis, International EIctms, Inc. 

NJ Ft Lee, Nexus Technlg. .............. . 
NY Smithtown, LI, Nexus Technlg. ...... . 
NY cazanovia, DOL Engrg. ............. .. 
OH Novelty, Feller Assocs. ............... . 
OH Solon, J. R Thomberry Co, Inc ....... . 
PA Horsham, Nexus Technlg. SIs. ....... . 
TX Garland, Tesco Inc ................... . 
VA Front Royal, Eltron SIs. Ltd. .......... . 
WA Mercer Island, Eagle Entprs. ......... . 
EXP Montvale, NJ, Henley & Co ........... . 
EXP NY, Plainview, Aerollex Labs. ........ . 
Can Laval, Que., Elcom Gmb Inc .......... . 

602-994-1311 
415-941-4080 
213-67(}'2833 
619-743-5136 
303-798-0945 
203-262-6220 
305-727-2247 
312-446-8065 
319-364-0566 
617-272-6265 

612-571-0000 
201-942-0151 
516-864-2263 
315-655-8602 
216-336-3774 
216-246-4995 
215-675-9600 
214-681-1376 
703-635-7201 
206-232-7401 
201-307-0422 
516-694-6700 
514-668-3361 

AEROSPACE OPTICS, INC., 3201 Sandy La., Forl Worth, 
TX 76112, Tel: 817-451-1141, TELEX: 75-8461; Empl.: 63; 
SIs. Mf!'" Ben L Fryrear 

AEROTECH, INC., 101 Zeta Dr, Pittsburgh, PA 15238, Tel: 
412-963-7470, TWX: 71 (}'795-3125; Empl: 150; SIs. Mgr" 
F. Armstrong; Dis!. Mgr" KRoss 

Local Sales Offices & Reps 
CA Cupertino, Aerotech Northwest ...... . 
CA La La Palma, Aerotech West ......... . 
CT Farmington, Aerotech Northeast ..... . 
IL Dundee, Aerotech Midwest .......... . 
NC Raleigh, Aerotech S. Atlantic ......... . 
PA Pittsburgh, Aerotech Central ......... . 
PA King 01 Prussia, Aerotech Mid Atlantic 

408-257-1102 
213-86(}'7470, 
203-673-3330 
3 t 2-428-5440 
919-648-1965 
412-963-7493, 

215-265-8446, 

AEROTRONIC, General Signal, Riverside Dr., 
Contoocook, NH 03229, Tel: 603-746-4631, TWX: 71(}' 
366-1684, FAX: 603-746-4679; FSC No.: 67272; Empl.: 
100 

AERTECH INDS., See TRW Microwave 

AES CORP.,285 Newbury St, Peabody, MA 01960, Tel: 
617-535-7310, TELEX: 387852 AES CORP 1Nll., FAX: 
617-535-7313; Ernpl.: 25; Sis. Mgr" Philip G. Huntley 

AETNA ENGINEERING, P.O. Box 7749, Van Nuys, CA 
91409-7749, Tel: 818-341-9409; Empl.: 6; SIs. Mgr" T. W. 
Collins 

AFFILIATED MANUFACTURERS, INC., u.s. Highway 
22, P.O. Box 5049, North Branch, NJ 06876, Tel: 201-722-
7100, TELEX: 284712, FAX: 201-722-5082; Empl.: 150; 
SIs. Mgr" Craig Brown 

Local Sales Offices & Reps 
AZ Phoenix, Affiliated MIrs., Inc. 
CA Northridge, AMI West, Inc. .......... .. 
KS Overland Perk, Electri-Rep, Inc. ...... . 
MA Amesbury, Affiliated MIrs., Inc. ....... . 
MN Minnetonka, Process Technlg. Inc .... . 
NC High POint, Micro-Tech Assocs. ...... . 
TX Austin, Torenko & Assocs. ........... . 
TX Dallas, Torenko & Assocs. ........... . 
WI Hales Comers, Process Technlg. .... . 

602-996-3033, 
818-993-0662 
913-849-2168 
617-388-5770 
612-934-7624 
919-889-5606 
512-251-5317 
214-34(}'6565 
414-425-2940 

AFI/DATATROl.., See Datatrol, Div. of Data Card 
Corp. 

AlE MAGNETICS, Div. of Vernitron, 701 Murfreesboro 
Rd, Nashville, TN 37210, Tel: 615-244-9024, TELEX: 
554466; FSC No.: 06978; Empl: 300; Sis. Mgr" J. Holeman 

AIKEN ADVANCED SYSTEMS, INC., Amstar 
Electronics Group, 5901 Edsall Rd, Alexandria, VA 
22304-4197, Tel: 703-37(}'0900, TWX: 71 (}'632-0612; 
FSC No.: 60590; Empl.: 190; SIs. Mgr" C. G. Gilmer 

All.., DIV. CUTlER-HAMMER, See Eaton Corp. AIL 
Div. 

AIL TEC DIV. CUTLER-HAMMER, See Eaton Corp., 
Elctrn. Instrmn. Div. 

AIMSCO INC., Cheler Corp., 4024 22nd Ave. W., Seatlle, 
WA 98199-0056, Tel: 206-264-5563, 8Q(}.426-0244, TWX: 
91(}'444-1333; Empl.: 30; SIs. Mgr" C. Ernst; Dist. Mgr"' 
Carl Teichman 

AIPHONE, 1700 130th Ave. NE, Bellevue, WA 98005, Tel: 
206-455-0510, FAX: 206-455-0071; Empl.: 44; 
Hiko Shinoda 

SIs. Mgr" 

Local Sales Offices & Reps 
CA N. Hollywood, Bassett SIs. Corp. . .... . 
CA Santa Clara, Warren Assocs. ......... . 
CO Wheatridge, Silver Peak Mktg. Ltd ... . 

213-877-7129 
408-988-7762 
303-,467-3021 

FL Maitland, HutIo-Hl!wkins-Pergoy, Inc. 
....................................... 305-831-2474 

GA Atlanta, Murphy-Cola, Inc. . . . . . . . . . . . .. 404-875-2525 
IL Chicago, G. Duvall Co ................. 312-n4-5115 
IL Elk Grove VI., Levy, Grams & Lassers 

IN Indianapolis, Elmarcon, Inc. .......... . 
KS Mission, B.C. EIctm SIs., Inc. . ........ . 
MD Kensington, Forti Assocs., Inc. ....... . 
MA W. Boylston, Givan Assocs. .......... . 
MI Grand Rapids, Burcaw Co. & Assoc. .. 
MN Edina, Mel Foster Tech. Sis. . ........ . 
NJ Upper Montclair, Pusecker Sis. ....... . 
NY Pittslord, Alby Currant Sis. .......... .. 
NC Burlington, Murphy & Cola, Inc. ...... . 
OH North Olmsted, Avcom, Inc. . ......... . 
OR Portland, Earl & Brown Co., Inc ....... . 
PA Hazenon, Forti Assocs., Inc. .......... . 
TX Houston, Graham/Davis Inc .......... . 
TX Irving, Graham/Davis Inc. ............ . 
UT Sandy, Silver Peak Mktg. Ltd ........ . 
WA Redmond, Earl & Brown Co., Inc. ..... . 

312-364-7805 
317-846-0221 
913-262-1720 
301-949-1706 
617-835-3161 
313-573-4605 
612-941-9800 
201-744-1834 
716-586-1110 
919-584-8450 
216-7n-2060 
503-245-2283 
717-455-2003 
713-558-8662 
214-554-6535 
801-942-6694 
206-885-5084 

FAX: 214-931-9305 
AIRBORN, INC., 4321 AirBom Dr, Addison, TX 75001-

0519, Tel: 214-931-3200, TELEX: 79-4200, TWX: 91 (}'86(}' 
5230; FSC No.: 10000;Muniple; Empl.: 548; Sis. Mgr" T. V. 
Lee, SIs. Mgr .............................. C.1132-1157 

Local Sales Offices & Reps 
AZ. Tempe, Piper SIs. Co. ................. 602-949-0048 
CA Downey, Buffa Co, Inc. ............... 213-923-4618 
CA Mountain View, Serra Assocs. ........ 415-964-4300 
CO Boulder, Front Range ................. 303-443-4780 
CT Roxbury, Kimble Assocs. ............. 203-354-1954 
FL Ft Lauderdale, Southland Comps. .... 305-491-6110 
IL Des Plainas, ESCO Assoc ............. 312-298-5310 
IA Cedar Rapids, Dytronix ............... 319-3n-8275 
KS Wichita, Dytronix ..................... 316-636-0884 
MD Hunt Valley, Eagle SIs. Corp. .......... 301-666-3930 
MN Bloomington, PWC ................... 612-831-5999 
MO Bridgeton, Dytronics, Inc ............... 314-291-4777 
MO Raytown, Dytronix .................... 816-356-6340 
NH Nashua, Solla - Tronies ............... 603-882-7146 
NJ Manville, Dynorep .................... 201-685-0135 
NM Albuquerque, Piper SIs. Co. ........... 505-883-9090 
NY Penfield, Upstate Comps. ............. 716-381-6070 
OH Dayton, Electro-Com ................. 513-898-5140 
TX Austin, Pro-Mark .. . .. .. .. .. .. .. .. .. ... 214-844-0467 
TX Riohardson, Pro-Mark. . . . . . . . . . . . . . . . . 214-644-0467 
WA Seattle, Enech Inc. .................... 206-643-4330 
Can Mississauga, Ont, Source Elatrng; Ltd. 

....................................... 416-676-0830 
Can Ottawa, Ont, Source Elctrns. Ltd. ..... 613-737-7580 

Local Distributors 
TX Addison, AirBom Distribution Service 

214-931-3200 

AIR ELECTRO SUPPLY, INC., 7700 Gloria Ave., Van 
Nuys, CA 91406, Tel: 213-873-8400, 818-986-4400, 
TELEX: 66-2459, TWX: 91(}.495-1794 .......... C·1384 

AIR/FLEX INOS. INC, 2422 Merced Ave., S. EI Monte, CA 
91733, Tel: 818-579-7060; FSC No.: 22782; SIs. Mgr" Karl 
Thorp 

~fAt~ ELECTRONICS CO. 

FAX: 201-436-6024 
AIRFL YTE ELCTRNS. co,, 56 New Hook Rd., P. O. Box 

231, Bayonne, NJ 07002, Tel: 201-436-2230; Empl.:.75; 
Sis. Mgr .. John Piret ...................... B·1186-1191 

AIRPAX 
Local Sales Offices & Reps 

CA Los Anos, Poltronics .................. 415-941-3020 
CA Signal HiI~ Thorson Co. .. .. .. .. .. .. ... 213-595-0361 
CT No. Haven, Kltchen & Kutchin ........ 203-239-0212 
IL Park Ridge, Probe EIctms, ............ 312-696-2044 
MA Lexington, Kitchen & Kutchin ......... 617-862-8230 
NJ Kinnelon, Avionics Equip. ............. 201-838-8105 
NY Rochester, R P. Kennedy Co. .. . . . . . .. 716-271-6322 
PA Dowing, Budd EIctms. Corp. .......... 215-45&-8258 
TX Austin, Electra Rape., Inc. ............. 512-339-1163 
TX Dalles, Electra Reps., Inc. ............. 214-248-3852 

AIR LAND SYSTEMS CORPORATION, 2710 
Prosperity Ave., Fairlax, VA 22031, Tel: 703-573-11 00, 
TELEX: 71(}'633-1174, TWX: Alrland Frax; Empl: 50 

AIRMATIC-ALLIED, 185 Park Or, Wilmington, OH 45177, 
Tal: 513-382-1691; Empl: 150 

AIR MAZE CORP, 25000 Miles Ad, Cleveland, OH 44128, 
Tel: 216-292-6800, TELEX: 98-5413; Empl: 300; Sis. MgT" 
Jim Ernster; Dist. Mgr" Gary Yoho 

AIR-D-TRONICS, Trush Group, Route 20 E, Cazenovia, 
NY 13035, Tel: 315-655-2387, TWX: 71(}'541-1530, FAX: 
315-655-3882; FSC No.: 16663; Empt.: 15 

AIRPAX CORP., Woods Rd, Cambridge, MD 21613, Tel: 
301-226-4800, TELEX: 8-7715, TWX: 71 (}.885-9655; FSC 
No.: 81541; Empl: 550; SIs. Mgr" Bob Phillips 
.. . . . .. .. . . .. . . ... . . .. .. .. . . . ... .•.. ... A.1717; a.1298 

Local Sales Offices & Reps 
AL Huntsville, Bel . .. .. .. .. .. .. .. .. .. .. .. . 205-539-4411 
AZ Phoenix, Westrep ..................... 602-997-8899 
CA Anaheim, Westrep .................... 213-404-3881 
CA San Diego, WesIrep .................. 714-566-6580 
CA Santa Ana, Airpax Co. ................ 406-98(}.0470 
CO Littleton, Lange SIs. .... .. .. .. . .. .. .... 303-795-3600 
CT Clinton, Salmark Assocs. ............. 203-573-9088 
FL Pompano Boh., Airpax Co. ............ 305-978-9019 
GA Chamblee, Bel ....................... 404-455-0405 
IL Palatine, Sorners-Stanton, Inc. ....•... 312-991-1108 
IN Indianapolis, Leslie M Devoe ......... 317-842-3245 
IA Marion, Rep Assocs. .................. 319-373-0152 
MD Frederick, Airpax Co................... 301-243-3133 
MA Millis, Salmark ........................ 617-376-2914 
MI Farmington Hills, Airpax Co. .......... 313-553-6030 
MN Minnetonka, Airpax Corp .............. 612-933-0170 
MO Florissant, Delltron .. .. .. .. .. .. . .. . .... 314-639-0033 
MO Kansas City, Delltron ................. 816-436-8445 
NH Hopkinton, Selmark Assocs. .......... 603-748-3299 
NY Hyda PI<, Airpax Co. .................. 914-229-0016 
NY Jericho, Airpax Co.... . .. . .. • .. .. .. .... 516-622-2410 
NY Rochester, Airpax Co. ... ... ..... .. . ... 716-654-7470 
NC Winston-Salam, LG. WhHe............ 919-725-3612 
OH Dayton, Baehr, Greenleal .....•.....•. 513-439-0724 
OH Westlake, Baehr, Greenleaf ........... 216-892-1 no 
OH Worthington, Baehr, Greenleaf.. . . . ... 614-847-0220 
OR Beaverton, Airpax Co.. .. . .. .. .. .. .. .. . 503-641-6130 
PA Harleysville, T. Jackson ............... 215-643-5580 
PA Pittsburgh, Russell F. Clark ........... 412-242-9500 
SC Greenville, LG. WMe ................• 603-271-0630 
TX Dallas, Airpax Co...................... 214-851-7433 
UT san Lake City, lange SIs. ............. 801-487-D843 
WI Wauwatosa, Larson Assocs. .......... 414-258-0529 

AIRPAX CORP., Cheshire Div, Cheshire Indl PI<., Box 
E, Cheshire, CT 08410, Tel: 203-272-0301, TELEX: 
962421, TWX: 71. (}.455-4048; Empl.: 600; Sis. Mgr" John 
Ricardi ......................... a.1194, 1877; 001121 

Local Sales Offices & Reps 
AL Huntsville, B.C.I. .. ................... . 
AZ Phoenix, Westrep ................... .. 
CA Anaheim, Westrep ................... . 
CA San Diego, WesIrep ................. . 
CA Santa Clara, Airpax Co. .. ........... .. 
CO Littleton, Lange Sis. ................. .. 
CT Clinton, Salmark Assocs. ........... .. 
FL Pompano Boh., Airpax Co. ........... . 
GA Chamblee, B.C.I. .. ................... . 
IL Palatine, Somers-Stanton, Inc. .•...... 
IN Indianapolis, Leslie M Devoe ........ . 
IA Marion, Rep Assocs. ................ .. 
MD Frederick, Airpax Co. ................. . 
MA MiI"s, Salmark Assocs. .............. . 
MI Farmington Hills, Airpax Co. ......... . 
MN Minnetonka, Airpax Co. .............. . 
MO Florissant, Delitron .................. .. 
MO Kansas City, Delltron Co., Inc. ........ . 
NH Hopkinton, Selmark Assocs. ...•...... 
NY Hyde Perk, Airpax Co. ............... . 
NY Jericho, Airpax Co ................... .. 
NY Rochester, Airpax Co. ............... .. 
NC Winsto .... SaIem, L G. WhHe .........•. 
OH Dayton, Beehr, Greenleal & Assocs. .. 
OH Westlake, Beehr, Greenleal & Assocs. 

205-539-4411 
602-997-8899 
213-404-3881 
619-566-6580 
406-990-0410 
303-795-3600 
203-573-9088 
305-978-9019 
404-455-0405 
312-991-1108 
317-842-3245 
319-373-0152 
301-243-3133 
617-376-2914 
313-553-6030 
612-933-0170 
314-639-0033 
816-436-6445 
603-748-3299 
914-229-0016 
516-822-2410 
716-654-7470 
919-725-3612 
513-439-0724 

216-892-1770 
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AIRPM( Manufacturers and Sales Offices Directory 
OH worthington, Baehr, Greenleaf & Assocs. 

.. ..•... ........... ... .. .... .•......... 614-1147"()220 
OR Beaverton. Airpax Co.................. 503-641-6130 
PA Harleysville, Thomas Jackson Assocs. 

PA PittSburgh, Russell F. Clark Co. ....... 
SO Greenville, LG. White Southern, Inc. .. 
lX Dallas, Airpax Co ..................... .. 
UT Salt Lake City, Lange Sis. ............ , 
WI Wauwatosa, Larson Assocs. ......... . 

215-25608877 
412-242-9500 
803-271..()630 
214-861-7433 
801-487-0643 
414-256..()529 

AIRPAX COMPANY, .A Division of North 
American Philips Corp., Husky Park P.o. BOx 500, 
Frederick, MD 21701, Tel: 301-66}-5141, TWX: 710-662-
0901; ErY1>l: 800; Sis. Mgr" Joe Ruth, MkIg. Mgr.; Di8t. 
Mgt" B. L Reeder ....................... a.1357, 1835 

Local Sales Offices & Reps 
AI. Huntsville, ao.L .................... .. 
AZ. Phoenix, westrep .................... . 
CA AnaheIm, Westrep .................. .. 
CA San Diego, Westrep ................ .. 
CA Santa Clara; Airpax Co. ............. .. 

205-539-4411 
802-997-8899 
213-404-3661 
619-566-6580 
40&-980-0410 

FL Pompano Bch., Airpax Co. ............ 305-978-9019 
GA Chamblee, am ...................... 404-455-0405 
IL Palatine, Somers-Stanton. Inc. ........ 312-991-1108 
IN Indianapolis, LesUe M Devoe ......... 317-842-3245 
IA Marion, Rep Assocs. .................. 319-373-0152 
MD Frederick, Airpax Co................... 301-243-3133 
MA Millis, Selmarl('Assocs. ............... 617-376-2914 
MI Farmington Hills, Airpax Co. .......... 313-553-6030 
MN Minnetonka, Airpax Co. ............... 612-933-0170 
MO Florissant, Deiltron Co., Inc. ........... 314-639-0033 
MO Kansas City, Delltron Co., Inc. ......... 816-436-6440 
NH Hopkinton, SeImark Assocs. .......... 603-746-3299 
NY Hyde PIc., Airpax Co. .................. 914-229-0016 
NY Jericho, Airpax Co..................... 516-822-2410 
NY Rochester, Airpax Co.................. 716-654-7470 
NO Wmston-SaJem. L G. White ........... 919-725-3612 
OH Deyton. Behr, Greenleaf & Assocs. .... 513-439-0724 
OH Westlake, Bahr, Greenleaf & Assocs. .. 216-892-1770 
OH Worthington, Bahr, Greenleaf & Assocs. 

....................................... 614-1147-0220 
OR Baeverlon, Airpax Co. .. .. .. .. . .. .. .. .. 503-641-6130 
PA Harleysville, Thomas Jackson Assocs. 

CO Littleton, Lange Sis. ....... , .......... , 
CT CHnton, SeImaik Assocs. ............ . 

303-795-3800 PA 

:~~= SO 

Pittsburgh, Russell F. Clark Co. ...... . 
215-256-8877 
412-242-9500 
803-271-0e30 
214-851-7433 
801-487-0643 
414-258-0529 

Greenville, L G. WhIte ............... . FL Por11paro Beh., Airpax Co. .......... .. 
GA Chamblee, aC.L .................... .. 404-455-0405 lX 

312-991-1108 ~ 
Dallas; Airpax Co ..................... . 
Salt Lake City, Lange Sis., ........... . IL PaIa1ine;Sorrler&Stanon Inc. .... , ... . 

IN Indianapolis, Leslie M De Voe Co. .. .. 
IA Marion, Rep Assocs., Inc. ............ . 
MD Frederick, Airpax Co. ................ .. 
MA Mills, Selrnark Assocs. ............. .. 
MI Farmington Hills, Airpax Co. ........ .. 
MN Minnetonka, Airpax Co. .............. . 
MO Florissant, Dalitron Co. .............. .. 
MO Kansas City, Delltron Co. Inc ........ . 
NH Hopkinton, Selrnark Assocs. ........ .. 
NY Jericho, Airpax Co ................... .. 
NY Hyde PIc., Airpax Co. ................. . 
NY Rochester, Airpax Co. ................ . 
NO Winston-Salem, L G. While Southern 

317-642-3245 
319-373-0152 
301-243-3133 
617-376-2914 
313-553-6030 
612-933-0170 
314-639-0033 
816-436-6445 
603-746-3299 
516-822-2410 
914-229-0016 
716-654-7470 

....................................... 919-725-3612 
OH Dayton. Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Bliehr, Greenleaf & Assocs. 

....................................... 216-892-1770 
OH Worthington, Baehr, Greenleaf & Assocs. 

. .. ... .... .... . .. . . . .. . . .. . ... ... . . . ... 614-1147-0220 
OR Baeverton, Airpax Co.................. 503-641-6130 
PA Harleysville, Thomas Jackson Assocs. 

PA Pittsburgh, Russell F. Clark Co. ...... . 
SO Greenville, L G. White Southern, Inc. .. 
lX Dallas, Airpax Co. ..... , ............. .. 
UT san Lake City, Lange Sis. ............ . 
WI Wauwatosa. Larson Assocs. ......... . 

Local Distribu/OfS 
CA Santa Ana, Norstan EICIms. ......... .. 
OK Tulsa, Altair .......................... . 
lX Houslon,Altair ........................ . 
lX Richardson, Altair ................... .. 

215-256-8877 
412-242-9500 
803-271-0630 
214-861-7433 
801-487-0s43 
414-258..()529 

714-54Q-4165 
918-665-0524 
713-482-3029 
214-231-5166 

AIRPAX CORPORATION, International Div., West 
Johnson Ave., Cheshire, CT 06410, Tel: 203-272-0301, 
TELEX: 643967; E"'4lL: 350; SIs. Mgr" Walter Kalwara 

Wauwatosa, Larson Assocs. ......... . 

AIRPAX CO. \ SENSOR DIV., A Division of North 
American Philips Corp. Cheshire Industrial Park, 
Cheshire, CT 06410, Tel: 203-272..()301, TELEX: 962421, 
TWX: 71Q-455.4048, FAX: 203-271-1395; Empl: 200; Sis. 
Mgt'" Jim Rochford 

AIRTRON, Litton Industries, Inc. 200 E. Hanover Ave., 
Morris Plains, NJ 07950, Tel: 201-539-5500, TWX: 71()-
986-7473, FAX: 201-539-0357; FSO No.: 80006; E"'4lL: 
500; SIs. Mgr" M R. Grosso, Natl. SIs. Mgr. 

AIR-VAC ENGRG. 100 GuK St, MiHard, CT Oe460, Tel: 
203-874-2541, FAX: 203-783-1383; EmpL: 40 

AJAX MAGNETHERMIC CORP. 1745 Overland Ave., 
N.E., Warren, OH 44482, Tel: 216-372-9511, TELEX: 098-
2482, FAX: 216-372-8644; EmpL: 500 

AKG ACOUSTICS, INC. 77 Selleck St, Stamford, CT 
06902 Tel: 203-348-2121, TELEX: 286481, FAX: 203-324-

.1942; Empl: 25; SIs. Mgr: Rowland Powers 

AKRD-MILS, 1293 S. Main St, Akron, OH 44301, Tel: 216-
253-5593, TELEX: 98-6321; Ernpl.: 200; SIs. Mgr" W. J. 
Tonachio; Di8t. Mgr" D. Martin 

ALADDIN ELCTRNS. See AlE Div. of Vernilron 

ALAN GORDON ENTPRS., INC. P.O. BOx 3914, 5362 
Cahuenga Blvd., N. Hollywood. CA 91601, Tel: 818-985-
5500, TELEX: AGE-FOTOLSA 662532, .TWX: 91()-321-
4526 GO, FAX: 213-871-2193; FSO No.: 94972; Empl.: 81; 
Sis. Mgr" D. Sehlein 

GA Norcross, Component Dislrs. ......... 404-441-3320, 
IL Dee Plains, Compucon DIstrs. ........ 312-827-9444, 
IN Fort Wayne, Compucon DIstrs. . . . . . ... 219-432-8919, 
MD Randallstown, CLM SIs. ............... 301-922-7717, 
MA Reading, Compucon DIstrs. ........... 617-944-8875, 
NY Ronkonkoma, Compucon DIstrs. ...... 516-981-6810, 
NO Raleigh, Component Dislrs. ........... 919-834-9465, 
lX Dallas, Component DIstrs. ............ 214-644-0373, 
VA Sterling, ICe Components ............. 703-478-2677, 

ALARM CONTROLS CORPORATION. P.o. BOx 280, 
Deer Park, NY 11729, Tel: 516-586-4220, FAX: 516-586-
6500; FSC Il10.: 55042; ErY1>l: 50; SIs. Mgt'" John 
BanedeIIo 

ALASCO RUBBER & PlASTICS CORP. 617 Mountain 
View Ave.67, Belmont, CA 94002, Tel: 415-595-4100; FSC 
Il10.: 13862; ErY1>l: 25; SIs. Mgt'" Philip K Nordberg 

ALBAR, INC. 19013 36th Ave. W. Lynnwood, WA 98036, 
Tel: 206-771-4006, FAX: 206-771-2163; ErY1>l: 30; SIs. 
Mgr" Merv Eaton 

ALBEROX CORPORATION. New Bedford Ind'L PIc., New 
BadIord, MA 02745, Tel: 617-995-1725, FAX: 617-995-
6954; E"'4lL: 180 

ALBION INDUSTRIES, 800 N. Clark St, Albion, MI 49224, 
Tel: 517-629-9441 

ALDEN COMPUTER SYSTEMS, One Salem Green, Ste. 
420, SeIern, MA 01970, Tel: 617-744-1314; SIs. Mgt'" 
Donald O'Brien 

ALDEN ELECTRONICS, INC. 40 Washington SIreat, 
Westboro, MAOl581, Tel: 617-366-6861, TELEX: 94-8404, 
FAX: 617-898-2427; EmpL: 140; SIs. Mgr" L A Farrington 

IALDENI 

FAX: 617-583-0164 
ALDEN PRODUCTS CO~ P.O. BOx 880, 117 N. Main St, 

Brockton, MA 02403, Tel: 617-583-0160, TELEX: 28-7793 
ALDN UR; FSC Il10.: 01009; E"'4lL: 150; Sis. Mgt'" Donald 
J. Paul ......................................... 0<1161 

Local Sales Offices & Reps 
OR Portland, EIcIm. Comp. Sis. ........•.. 503-245-2342 
WA Mercer Island, EIcIm. Comp. Sis. ...... 206-232-9301 
WA Mercer Island, Electronic Comp. Sis. .. 206-232-9301 

ALOES SYSTEMS, Alden Products Co. 282 N. Main St, 
P.O. Box 860, Brockton, MA 02403-0660, Tel: 617-583-
0160, TELEX: 287 793 ALDN UR, FAX: 617-583-0164; 
EmpL: 150; Sis. Mgt" Norbert A Duhamel 

........................................... a'1192-1193 ALAN INDUSTRIES INC. P.O. BOx 1203, Columbus, IN A L DESIGN. INC. 4232 Ridge Lea Ad.. Amherst, NY 
47201, Tel: 812-372-8889, FAX: 8.12-372-5909; FSO No.: 14226, Tel: 716-833-6272, FAX: 716-833-8866; EmpL: 20 Local Sales Offices & Reps 

AI. Huntsville, ao.l. ...................... 205-539-4411 
AZ. Phoenix, WesIrep ..................... 609-997-6899 
CA Anaheim, Westrep .................... 213-404-3861 
CA San Diego, Westerep ................. 619-566-6580 
CA Santa Clara, Airpax Co. ............... 40&-980-0410 
CO Littleton, Lange Sis. ................... 303-795-3800 
CT COnton, Selmark Assocs. ............. 203-573-9086 

Aleph International 
La~~~st e 8.o~~~6oo 
Relay • • Relays & 

Distributor SWitChes. 
in the World. In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p,m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

52750; ErnpL: 36; SIs. Mgt'" Blayde A Kennedy 

Local Sales Offices & Reps 
AI. Huntsville, Saber Assocs. ............. 800-327..()853 
CA ~ Angeles, RF Assocs. ............. 213-478-1586 
CA Palo Alto. RF Assocs. .. .. .. .. .. ... .. .. 415-494-3331 
CO Wheat Ridge, Trembly Assocs. ....... 303-421-8900 
CT Plainville, Addelco Corp. .............. 203-747-9464 
FL Apopka, Saber Assocs. ......•...•.... 8OQ-432-6286 
FL Bradenton, Seber Assocs. ........•... 8OQ-432-6288 
FL Melbourne, Seber Assoc. ..•.......... 8OQ-432-6288 
GA Norcross, Saber Assocs. .. . . . . . . . . . . .. 800-327..()863 
MD Randallstown. 0. L Malinow & Co. .... 301-922-2092 
MA Needham, Addelco Corp. ............. 617-444-4754 
NY Las Vegas, Trembly Assocs. .......... 702-739-9770 
NM Albuquerque, Trembly Assocs. .. ...... 505-266-8616 
NY Uverpoo~ R. & D. Assocs. ............. 315-457-0100 
NY New Rochelle, Ascor Eictms. ......... 914-235-6838 
NO Clayton, Seber Assoqs. ............... 800-327..()863 
OH Dayton, Frederic L Ohmer ............ 513-434-1454 
OK Tulsa, Baeoon Elclms. ................ 918-622-1494, 
lX Austin,Baeoon Elclms. ............... 512-345-3543, 
lX Dallal( Baeoon EICIms. ............... 214-437-1505, 
UT san Lake City, Trembly Assocs........ 801-486-5292 
EXP CT, Stamford, Cage Corp .............. 203-324-3123 
Can OHawa, Ont, Giga-Tron ............... 613-225-4090, 

Local DistributOfS 
AI. Huntsville, Component Distrs. ......... 205-883-7501, 
AR Little Rock, Component Distrs. ........ 501-227-6278, 
CA Sunnyvale, EIctm. Resources, Inc. .... 408-745-1420, 
CO EngleWood, Component Distrs. ....... 303-799-4916, 
FL Melbourne, Component Distrs. ........ 305-724-9910, 

ALEPH INTERNATIONAL. 1028 Griswold, San Fernando 
91340, Tel: 818-365-9856 

ALEXANDER BATTERIES, New Product/OEM 
Divison. P.O. BOx 28680, San Diego, CA 92128, Tel: 619-
480-4445, TELEX: 371-9865, FAX: 619-48G-1351; E"'4lL: 
175; SIs. Mgr" Dave Zeman ................... 0<1435 

LocaJ Sales Offices & Reps 
CO Den_, Aurora MkIg. ............... .. 
GA Atlanta. Alexander Battery s,E. ....•.•• 
IL McHenry, Alexander Baltery Co. ..... . 
IA Mason City, Jon Alexandres ......... . 
MN Minneapolis, Paul Ohlin .............. . 
NJ Middlesex, Jim Sapp ................. . 
OH Dublin, Alexander Baltery, Mideast ... . 
lX Arlington, Alexander Baltery South ...• 

303-758-3051 
404-968-4087 
815-344-0666 
515-423-8955 
612-941-7697 
201-271-5880 
614-764-8nl 
800-323-3813 

Alexander, 
Batteries 
By Alexander Manufacturing 

FAX: 515-423-1644 
ALEXANDER MANUFACTURING COMPANY, P.O. 

Box 1508,.Mason City,lA 50401, Tel: 800-247-1821, 515-
423-8955, TELEX: 3719855; E"'4lL: 225, ....•... 0<1435 

608 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Dis/Jibutots 

CA San Diego, Alexander Batteries-West 
· .......•..•.....•.. " .............. '" 619-480-4806 

CO Denver, Aurora Mk1g. Co. .•........•.. 303-758-3051 
GA Allan1a (Morrow), Alexander Batteries-5.W. 

· . . . . . . •. . .• . . . . . . . . •• . . . . . • . . . . . . . . • .. 404-968-4087 
IL McHenry, Alexander Batteries-Midwesl 

MN Sl Pau~ Alexander Batteries-North '" 
NJ Middlesex, Alexander Batteries-East .. 
OH Dublin, Alexander Batteries-Midwest .. 
TX Arlington, Alexander Batteries-South .. 
WA Bellevue, Arpac Ltd. ...........•...... 
Can Delta, B.C, Traeger Dists., Ltd. ....... . 
Can Edmonton, Alberta, Alican EIctms. ... . 

815-344-0666 
612-941-7697 
201-271-5880 
614-764-8771 
800-323-3812 
206-453-2132 
604-946-0818 
403-451-2355 

ALFORD MANUFACTURING CO., P.O. Box 2116, 32 
Six1h Ad., Woburn, MA 01601, Tel: 617-935-8610, TWX: 
710-348-1063, FAX: 617-933-4512; FSC No.: 07177; 
Ernpl: 20; SIs. Mgr: Fred Abel 

ALGO, INC, 919B-C Red Branch Rd., Columbia, MD 21045, 
Tel: 301-730-7442, TELEX: 333405; Empl: 12; Sis. Mgr: 
G.J.O'Mara 

ALINASAL, 28 Woodmont Rd., MiHord, CT 06460, Tel: 203-
877-3241, TWX: 710-462-1178, FAX: 203-877-3241 (ext 
360); Empl: 255 

ALLACO PRODUCTS DIV., Bacon Industries, Inc, 192 
Pleasant Sl, Watertown, MA 02172-2399, Tel: 617-926-
2550, TWX: 710-327-6518; FSC No.: 99098; Empl.: 24; SIs. 
Mgr: RS. Cass 

ALLEN AVIONICS, INC., 224 E 2nd Sl, Mineola, NY 
11501, Tel: 516-246-8060, FAX: 516-747-5481; Empl: 
300; SIs. Mgr: Richard Mintz ........... A·149B, 1635 

Local Sales Offices & Reps 
AZ. Phoenix, J. F. Hurlbut Co. ............. 602-952-2079 
CA Arcadia, Van Gott & Assocs. .......... 816-445-9728 
CA Palo AHo, Adlai< Assocs. .....•........ 415-323-5414 
CA San Diego, Van Gott & Assocs. ....... 619-308-0667 
CO Golden, J. F. Hurlbut Co. .............. 303-27!H796 
NY Plainview, Eastern Metro Assocs. ..... 516-931-1414 
OR Beaverton, Evergreen Mktg. Grp. . . . . .. 503-643-8020 
PA Huntingdon Valley, Rabal Assocs. .... 215-947-4825 
TX Dallas, Bradenco Corp. ............... 214-352-3554 
VA Alexandria, Vanguard Engrg. SIs. ...... 703-768-1660 
WA Seattle, Evergreen Mk1g. Grp. ......... 206-633-3160 
EXP CT, Stamford, Dage Corp. .. .. . . .. . . . .. 203-324-3123 

t!b ALLEN-BRADLEY 
~ A RO[KWELlINTfRNATIONAL COMPANY 

FAX: 915-594-8922 
ALLEN BRADLEY CO., ELECTRONIC 

COMPONENTS DIV., A Rockwell International 
Co., 1414 Allen-Bradley Dr, EI Paso, TX 79936. Tel: 915-
592-4888, 600-592-48BB, TELEX: 749-400; Empl.: 6500; 
Sis. Mgr: Hugh Tyler; Dis!. Mgr: Chestley Grimsley 
.............................. A·1854-1867,2059-2061 

Local DislJlbutors 
AZ. Phoenix, Wyle Labs. .................. 602-24~2BBB 

CA Calabasas, Wyle Laboratories ........ 816-86().9ooo 
CA Chatsworth, Marshall EIctms. Grp. .... 818-407-4100 
CA Chatsworth, TTl, Inc. .................. 818-7~1010 

CA EI Monte, Marshall Inds. EIctms. Grp. 

CA EI Segundo, Wyle Labs. .........•..... 
CA' Irvine, Marshall Inds. Elctms. Grp. .... . 
CA Irvine, Wyle Labs. .................... . 
CA Milpitas, Marshall Elctms. Grp. ....... . 
CA Milpitas, TTl, Inc. ..................... . 
CA Rancho Cordova, Wyle Labs. ........ . 
CA San Diego, Wyle Labs. ............... . 
CA Santa Clara, Wyle Labs. ............. . 
CO Thornton, Wyle Distbn. Grp. .......... . 
CT Stratford, TTl, Inc. .....•.......•....... 
CT Wallingford, Marshall EIctms. Grp. ... . 
FL Orlando, Hammond Elctms., Inc. ..... . 
FL Orlando, TTl, Inc. .....•.....•......... 
GA Atlanta, Marshall Elctrns. Grp ......... . 
GA Atlanta, TTl, Inc. ..................... . 
IL Chicago, Newark EIctms. ............ . 
IL Palatine, Ohm Elctrns., Inc. ........... . 
IN Ft Wayne, Graham Elctms. Supp, Inc. 

81 B-45~55oo 
213-322-8100 
714-85~5050 

714-863-9953 
408-943-4600 
4~946-5577, 

916-638-5282 
61 ~565-9171 
408-727-2500 
303-457-9953 
203-375-1400 
203-265-3822 
305-849-6060 
305-858-1000 
404-923-5750 
404-662-0911 
312-764-5100 
312-35~55oo 

· . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . .. 219-423-3422 
IN Indianapolis, Graham Elctms. Div. . .. .. 317-875-8200, 
MD Gaithersburg, Almo Elctms. Inc. ....... 301-670-0090 
MD Gaithersburg, Marshall Elctms. Inc. ... 301-84().9450 

MA Canton, Almo Elctm.. •..• . . . . . . . . . . . . . 617-821-1450 
MA Wilmington, M8fI!hali Elctrns. Grp. . . . . . 617-658-0810 
MA Wilmington, TTl, Inc. .................. 617-658-4700, 
MI Uvonia, Marshall Elctms. Grp .......... 313-525-5850 
MN St Pau~ Regon EIctms. ............... 612-842-2828 
MO Independence, Shelly-Regon ......... 816-254-3410 
MD Sl Louis, Chelsea Inds. ............... 314-997-7709, 
NJ Fairfield, Marshellinds. Elctms. Grp. .. 201-882-0320 
NJ Mt Laure~ Marshall Elctms. Grp. ...... ~234-91 00 
NY Hauppauge, Fainnont EIctms. SIs. Corp. 

. ...•............•..................... 516-231-3313 
NY Hauppauge, Marshall Elctms. Grp. .... 516-273-2424 
NY Johnson City, Marshall Elctms. Grp.... 607-798-1611 
NY Rochester, Marshall Elctms. Grp ...... 716-235-7620 
NY Ronkonkoma, TTl, Inc. ................ 516-737-2000 
NC Greensboro, Hammond Elctms., Inc. .. 91 ~275-6391 
OH Columbus, Electronics Mktg. Corp. .... 614-229-4161 
OH Dayton, Marshall EIctms. Grp. ......... 513-236-6088 
OH Solon, Marshall EIctms. Grp ........... 216-248-1788 
OR Hillsboro, Wyle Labs. ................. 503-84().6ooo 
PA Philadelphia, Almo Elctm .. Corp. ...... 215-698-4000 
TX Fort Worth, TTl, Inc. ................... 817-831-0441 
TX Houston, Harrison Equip. Co, Inc. ..... 713-87~26oo 

TX Richardson, Wyle Labs. . . . . . . . . . . . . . .. 214-235-9953 
UT San Lake City, Wyle Labs. ............ 801-974-9953 
WA Bellevue, Wyle Labs. . . . . . . . . . . . . . . . . .. 206-453-6300 
WI Milwaukee, Marsh Elctms., Inc ......... 414-475-6000 
Can Montrea~ Quebec, Arrow Elctms. Canada Ltd. 

.........................•............. 514-735-5511 
Can Nepean, Anow Elctrns. Canada Ltd . . . 613-226-6903 
Can Quebec, Arrow Elctrns. Canada Ltd ... 418-687-4231 
Can Toronto. Onl, Anow Elctrns. Canada Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-672-7769, 

ALLEN-BRADLEY CO., Industrial Control Div, 1201 S. 
Second St, Milwaukee, WI 53201, Tel: 414-382-2000, 
TELEX: 26699, TWX: 4311016; Empl: 1600; Dist. Mgr: 
Bob Anderson 

ALLEN-BRADLEY CO., MAGNETICS DIVISION, Div. 
a! Rockwell Corp., 5900 N. Harrison Sl, Shawnee, OK 
74601, Tel: 405-275-2100, TELEX: 4311016; Sis. Mgr: 
Carl Tufts, Dir. Mk1g./SIs.; Dist. Mgr: Jerry WhRe, Nail. SIs. 
Mgr. 

ALLEN BRADLEY CO., ELECTRONICS GROUP, Div. 
a! Rockwell Corp, PTC Div,23201 S. Normandie Ave, 
Torrance, CA 90501, Tel: 213-534-3737, FAX: 213-530-
5609; Sis. Mgr: Thea Otros 

Local Sales Offices & Reps 
CA Torrance, Power Technlg. Comps. .... 213-534-3737 

Local Distributors 
CA San Jose, All American Semiconductor Inc. 

· . . . . .. .. . . . . .. . . . . . . . .• . . . . . . . . . . . .. .. 408-287-0190 
CA Torrance, All American Semiconductor Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-320-0240 
FL Miami, All American Semiconductor Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-621-8282 
MD Rockville, All American Semiconductor Inc. 

.... ................................... 301-251-1205 
MN Minneapolis, All American Semiconductor Inc. 

.. . . . .•. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 612-864-2220 
NY Ronkonkoma, All American Semiconductor Inc. 

· . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-981-3935 

FAX: 818-765-2387 
ALLEN CO., INC., ROBERT G., 7267 Coldwater 

Canyon, N. Hollywood, CA 91605, Tel: 818-765-8300, 800-
423-3186, TELEX: 18-2699; Empl.: 35; Dist. Mgr: Susan 
Duke.............................. A·1OO7, 1866-1869 

Local Sales Offices & Reps 
CA Sunnyvale, Robert G. Allen Co, Inc. ... 408-243-7007 

FAX: 603-893-9042 
ALLEN DATAGRAPH, INC., 2 Industrial Way, Salem, 

NH 03079, Tel: 603-893-1983, TWX: 710-366-0504; SIs. 
Mgr: Tom Allen ................................ 0·1416 

ALLIED 

C~ Telemecanique I 

FAX: 203-621-4932 
ALLIED CONTROL, Dlv. of Telemanique, Inc., 100 

Relay Rd., Plantsville, CT 06479, Tel: 203-621-6771, TWX: 
710-473-0079 ALLIED CONTROl; FSC No.: 5945; Empl: 
1200; Sis. Mgr: Mark Freyermuth ........ a·1359-1363 

Local Sales Offices & Reps 
AZ. Tempe, DeHa EIctm", Sis. Corp. ....... 602-345-2BBB 
CA Irvine, Component Mk1g. Assocs., Inc. 

....................................... 714-951-5950 
CA MIn. View, Del Bucchia & Assocs. . . . .. 415-965-8045 
CA Tarzana, Component Mk1g. Assocs., Inc. 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 818-708-8058 
CO Denver, EIctm. SIs., Inc. ............... 303-771-6300 
CT Clinton, Selmark Assocs., Inc. ......... 203-573-9088 
FL Ft Lauderdale, Panarntech, Inc. ....... 305-587-3769 
GA Atlanta, E_Rep Assocs. .......... 4Q4-320-1134 
IL Skokie, Industrial Reps., Inc. . . . . . . . . . .. 312-967-8430 
IN Indianapolis, M & L EIctm. SIs. ........ 317-359-4742 
MD Columbia, DeHa III Assocs., Inc. ....... 301-730-4700 
MA Millis, Selmark Assocs., Inc. ........... 617-376-2914 
MN Wayzata, Cardinal Sis. Co. ............ 612-475-0042 
NH Hopkinton, Selmark Assocs., Inc. ... . . . 603-746-3299 
NJ Hewitt, CRG Group, Inc ............... 201-728-3377 
NJ Medford, Component ConsuHants .... 6~654-53oo 
NY Clark Mills, KLM-Gamer. . . .. .. .. . . . ... 315-853-6126 
NC Charlotte, Electro-Rep Assocs. ........ 704-527-2530 
OH Beachwood, Elctm Saiesmasters, Inc. 

OR Aloha, Huntley Assocs. .............. . 
PA Pittsburgh, Process Engrg. Co ........ . 
TX Austin, Comp. Technlg. .............. . 
TX EI Paso, Alexander Enlprs. ........... . 
TX Richardson, Comp. Technlg. ......... . 
VA Midlothian, DeHa III Assocs., Inc. ..... . 
WA Everett, Huntley Assocs. ...........•.. 
WI Milwaukee, Industrial Reps., Inc. ...... . 
Can North York, R D. Assocs. ............ . 

Local Distributors 
CA Hayward, KEA Elctms. ............•... 
CA Los Angeles, Master Distrs. ..... , .... . 
CA' Monrovia, Erik-A Elctms. ............. . 
CA Santa Ana, EI-Corn, Inc ............... . 
CA Santa Ana, Norstan Elctms. Inc. ...... . 
FL Ft Lauderdale, Peerless Radio ....... . 
FL Oriando, T & T Prods. ............... . 
IL Chicago, Newark Elctms. ............ . 
IN Indianapolis, Bell Inds. ............... . 
MA Newton, Greene-Shaw ............... . 
MN Minneapolis, Control Design ......... . 
MN Minneapolis, Indl. Components ....... . 
NJ Oakland, Relay SpeciaHies ........... . 
NY Buffalo, SummR Distrbg. ............. . 
NY Farmingdale, Pride Elctms. .......... . 
NY Hauppauge, Jaco Elctms. ............ . 
NY Hauppauge, Sherburn Elctms. ....... . 
NY Rome, Rome Elctms. ................ . 
NC Winston-Salem, Kirkman Elctms. ..... . 
OH Dayton, Stotts Friedman ............. . 
OK Oklahoma City, Electro Entprs. ....... . 
PA Philadelphia, P. E I. Genesis ......... . 
PA Philadelphia, Shap Elctms. ........... . 
VA Roanoke, Control Dists. .............. . 
Can Pointe Claire, Que., Future Elctrns. ... . 

216-831-9555 
503-591-7753 
412-561-5050 
512-255-2992 
915-591-3142 
214-69().8537 
B04-37~ 1816 
206-337-5594 
414-25~0965 

416-444-0959 

415-887-2900 
213-452-1229 
818-574-1020 
714-432-6633 
213-924-7651 
305-973-4141 
305-857-2282 
312-764-5100 
317-875-8200 
617-96~8900 
612-721-1628 
612,631-2666 
201-337-1000 
716-887-2800 
516-293-4020 
516-273-5500 
516-231-4300 
315-337-5400 
91~722-9131 

513-298-5555 
405-427-6591 
215-673-0400 
215-96~33oo 
703-98~ 7925 
514-694-7710 

Allied Controls 

The e Over 
Largest • • 8, 000, 000 
Relay Relays & 

Distributor Switches 
in the World. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 609 



ALLIED Manufacturers and Sales Offices Directory 

ALLIED CORP. AEROSPACE SECTOR, Bendix 
Communications Div, East Joppa Rd., Towson, MD 
21204, Tel: 301-583-4000, 1WX: 71G-232-1823; EmpL: 
1350; Sis. Mgr: Jack L Shagena 

ALLIED CORPOAATION, Bendix Electric Power, 118 
Hwy.35, Eatontown, NJ 07724, Tel: 201-542-2000, TElEX: 
132-444, TWX: 71G-722-6686; FSC No.: 83298;MuHiple; 
Empl.: 950; SIs. Mgr: R Freeman; Dist. Mgr: Cal Schrum 

ALPHA THERMISTOR, INC, 7181 Construction 6t. San 
Diego, CA92121, Tel: 619-54!M660, FAX: 619-549-4791; 
EmpL: 30; SIs. Mgr: DeniseN. Winter 

ALPHA WIRE CORP, 711 UdgerwoodAve.,P.o. Box 711, 
Elizabeth, NJ 07207-0711, Tel: 201-925-6000, TElEX: 
6853017, TWX: 71 G-996-5895, FAX: 201 "925-7938; Empl.: 
575; Sis. Mgr: Lany G. Myers, V.P. SIs. 

ALLIED PRECISION ELECTRONICS CORP, 1702-0 ALPS ELECTRIC (USA), INC., 3553 N. First St, San Jose, 
CA 95134, Tel: 408-946-6000, TelEX: 157061; EmpL: 

Ponderosa, College Station, TX 77840, Tel: 409-693-5397, 2006 
TElEX: 989303 APEC; EmpL: 15; SIs. Mgr: Tom Taylor 

ALLIED SYSTEMS CORP, Box 18077, Green,b,ro, NC 
27419, Tel: 919-299-2294; EmpL: 25; Sis. Mgr: Nan a 
Kollar 

ALLIGATOR TECHNOLOGIES, P.O. Box 9706, Fountain 
Valley, CA 92706, Tel: 714-85G-9984; Empl.: 4; Sis. Mgr: 
Alex Terrazas; Dist. Mgr:' Paler campbell 

@): ALL-STATES 

FAX: 312-728-6410 
ALL-STATES, INC., 1801 W. Foster Ave., Chicago, IL 

60640, Tel: 312-726-0525, TELEX: 317027;. FSC No.: 
26863 ........ , .. , ...... , .. , ... '...... .. .. C.1158-1160 

ALMOND INSTRUMENTS, See EG & G Almond 
Instruments 

ALPHA COMPONENTS, 1106 E. Simpson Rd., 
Mechanicsburg, PA 17055, Tel: 717-697-8595, FAX: 717-
697-8608; FSC No.: 52748; Dis!. Mgr: Jerry Buckwaller 

ALPHA DATA INC, 20750 Marilla St, Chatsworth, CA 
91311, Tel: 818-882-6500, TElEX: 91G-494-4914; FSC 
No.: 7025; EmpL: 30; Sis. Mgr: Richard Shlellar 

ALPHA DIST. CORP., 3554 Brecksville Ad., Richfield, OH 
44286, Tel: 216-659-7100, FAX: 216-859-3435 

ALPHA INDs.. INC, Microelectronic Div., 2800 Crystal 
Drive, Hatfield, PA 19440, Tel: 215-822-1311, TWX: 51G-
661-7370; FSC No.: 17540; SIs. Mgr: Joe Diesso 

ALPHA INOS, INC., Microwave Comp. Div., 90 Glenn 
St, Lawrence, MA 01843, Tel: 617~1-852O, TELEX: 
949436, TWX: 71G-342-8033; FSC No.: 63596; Empt: 200; 
Sis. Mgr: David Barker 

ALPHA INDS., INC, 20 Sylvan Rd., Woburn, MA 01801, Tel: 
617-935-5150, TElEX: 949438, TWX: 71G-393-1236; FSC 
No.: 17540; Sis. Mgr: Nicholas Bishop; Dis/. Mgr: 
Nicholas Bishop 

ALPHA INDUSTRIES, INC, 20 Sylvan Rd., Woburn, MA 
01801, Tel: 617-935-5150, TElEX: 949436, TWX: 71G-
393-1236; FSC No,: 17540; EmpL: 1400; Sis. Mgr: Nick 
Bishop 

ALPHA INDs.. INC. - TRG MILLIMETER COMP., 651 
Lowell St, Melhuen, MA 01844, Tel: 617-682-4661, TWX: 
71 G-321-6434; FSC No.: 17540; Sis. Mgr: Peter K Butler; 
Dist. Mgr: Nicholas Bishop& 

ALPHA-M CORP, 913 Highland Dr" Euless, TX 76040, Tel: 
817-267-7022; EmpL: 8; Sis. Mgr: W. L Cowley 

ALPHA METALS, 600 Rle 440, Jersey City, NJ 07305, Tel: 
499 7772",201-434-7506, TElEX: 499 7772; EmpL: 350; 
Sis. Mgr: Dave Zerfoss, VP Sis. 

ALPHA PRODUCTS, INC, 5740 Corsa Ave. 6104, 
Westlake Village, CA 91362, Tel: 818-889-9304, TElEX: 
65-9210, FAX: 818-706-8986 

ALPHA-TECH INC, P.O, Box 209, RIverdale, NJ 07457, Tel: 
201-831-1222; EmpL: 8; SIs, Mgr: M. Rice 

ALPHA TECHNOLOGIES, 3767 Alpha Way, Bellingham, 
WA 98226-8302, Tel: 206-647-2360, 206-671-7703, FAX: 
206-671-4936; Empl.: 100; Sis. Mgr: Robert A Bridge; 
Dist. Mgr: Mark Beckley 

ALPHA-TEl<, 7286 Murdy Circle, Huntington Beach,CA 
92647, Tel: 714-847-7515 

ALTAIR 
FAX: 818-701-5508 

ALTAIR EXCHANGE CORPORATION, 19205 
Parthenia St, Ste. F, Northridge, CA 91324, Tel: 818-701-
6977, 8OG-824-562O, TElEX: 4945965 
, ... , .... , ..... " ........... , ...... , 8·1034-1035,1106 

AL T~CH CORPORATION, 349 Rle. 206, Somerville, NJ 
08876, Tel: 201-359-4454, TElEX: 130796, FAX: 201-359-
8178; Empl.: 15; Sis. Mgr: W, Leuschner/Controls 
................................. 8·1365, 1640; C.1162 

AL TEK CO" P.O. Box 1128, Torrington, CT 06790, Tel: 203-
, 482-7626; FSC No.: 53939; Empl.: 65; Sis. Mgr: Stephen 

Altschuler 

AL TEK CORP., 2150 Industrial Pkwy" Silver Spring, MD 
20904, Tel: 301-622-3906, TWX: 71G-825-0422, FAX: 301-
622-9451; EmpL: 75; Sis. Mgr: WaH Doran; Dis/. Mgr: 
WaH Doran 

altus 
CORPORATION 

FAX: 408-436-0494 
ALTUS CORPORATION, 1610 Crane CL, San Jose, CA 

95112, Tel: 408-436-1300, TELEX: 287580 ALTUS UR; 
FSC No,: 67036; Empl.: 600 , .. "., ... "., 0·1436-1437 

Local Sales Offices & Reps 
AZ Phoenix, More Sis., Inc, .. " .. " .... " .. 602-265-9201, 

602-274-4558 
CA Hayward, Pacific Mktg. .... .. .. . . . . . ... 415-887-1620 
CA Newport Bch, SPA ................... 714-863-1193 
CA San Diego, Miner Assocs., Inc. .. ,.,.,. 619-566-9891 
CO Denver, Moss Mktg. , .. , ........ ,.,... 303-455-7205 
GA Norcross Hollingsworth & Stil~ Inc. ". 404-447-1700 
IL Park Ridge, G. McL Cole Co. ,.,.,.". 312-692-6040 
IN Indianapolis, Elctm. Mktg. ConsHs., Inc. 

317-253-1666 
MA Needham Hgis., Todin.o Engrg, Sis. Co. 

., ...... , ..... , ... ,., ...... ,.,., .. ,.". 617-444-7925 
MI Southfield/Lathrup VL, R C, Nordstrom & Co. 

..... , ..... , ..... , .•. , .. , .... " .. ,., ... 313-559-7373 
MN Edina, Restronics ..................... 612-941-9135 
MS Jackson, S, L Welch & Assocs, .,..... 601-932-5534 
MO St Louis, Thomas L Dowell & Assocs. 

." ... ,., .. , .. , ... ,." ..... ,., .... ,.". 314-849-4234 
NJ MarHon, Twin ·SIs. .. . . . .. . .. .. .. .. . .. .. 609-966-4070 
NY E. Syracuse, Nycorn, Inc... . .. ... ... ... 315-437-8343 
NY Hauppauge, Masin-Esco, Inc. , .. ,.,... 516-273-3500 
OH Willoughby, Nationwide Comps., Inc, ,. 216-948-3226 
TX Garland, R E. Nesbitl Co. ., .. , ... , .. ,. 214-27G-9867 
VA Herndon/Reston, Stinson Assocs. ."., 703-62G-0086, 

703-62G-0087 
WA Seatlle, Northmar, Inc. ,.,., ...... ,.". 206-524-5170 

ALUMINUM FILTER, 1 000 Cindy Lane, Carpinteria, CA 
93013, Tel: 805-684-7651, TELEX: 6713624; FSC No.: 
17504; Empl.: 120; Sis, Mgr: B. L Baker 

ALUSETT USA, INC" 3 Cecilia Lane, Pleasantville, NY 
10570, Tel: 914-747-3477, FAX: 914-769-5276; Empl.: 35 

AMATOM ELECTRONIC HARDWARE, 446 Blake St, 
New Haven, CT 06515, Tel: 203-397-3311, TELEX: 963-
419, FAX: 203-387-4101; FSC No.: 06540; Empl.: 125; Sis, 
Mgr: James Marshall 

Local Sales Offices & Reps 
AL Huntsville, ACM, Inc. ................ .. 
AZ Scottsdale, DAR~ ................... . 
CA Costa M9Ila. Gabriel & Assoc. ....... . 
CA EI Monte, Amatom/West ....•.... , .. , 
CA SIm Francisco, Interconnect Sis. Grp. 

CO Englewood, DynaIech, Inc. ....... , .. .. 
CT Belhany, Reps. Corp. ................ . 
FL Ft Lauderdale, Electrocomp Assoc. •.. 
FL Melbourne, Electrocornp Assoc. ..• , .•. 
FL Sl Petersburg, Electrocomp Assoc. ... 
IL Elk Grove Village, Control SIs. ..•••... 
IN Fl Wayne, Aktron Corp. ............. .. 
IA Marion, MSa Assocs. ............... . 
KS Shawnee Mission, M.S.aAssocs. ...•. 
MA Wellesley, Reps. Corp. ..... , .....•.... 
MI Dearborn, Pitcher-PouNn ..•..•..•.. , .. 
MN Edina, Jay Borman SIs. .............. . 
MO .Sl Charles, MSa Assocs. ........... , 
NY Bayside, Robert Diamond, Inc. ., .• ',., 
NY Syracuse, Lenard Co. ............... .. 
NC Raleigh, Zucker Assocs., Inc .... , .•. , •. 
OH Cincinnati, J. 0, Olsen Co. .......... .. 
OH Cleveland, J. O. Olsen Co. ........... . 
PA Birchrunville, JadeIecIronics Assocs. .. 
PA Pittsburgh, J. O. Olsen Co ............ . 
TX Dallas, Nesbitt ....................... . 
WA Seallle, Evergreen Mktg. Grp. ....•.... 
WI Thiensville, Control Sis. .............. . 
EXP NY, North Babylon, ElM ............. . 

205-883-9720 
602-948-2240 
714-957-1981 
213-686-1354 

4Q8-98G-1166 
303-773-2830 
203-393--0024 
305-491-4141 
305-242-0621 
813-327~77 

312-585-2110 
219-747-3650 
319-377-6261 
913-432-2131 
617-237-6476 
313-582-5450 
612-922-5525 
314-948-5577 
718-423-7330 
315-479-9191 
919-782-8433 
513-922-8885 
216-662-3454 
215-296-3800 
412-279-2550 
214-27G-9867 
206-633-3163 
414-242-4580 
516-643-5700 

AMBER ELECTRO DESIGN INC, 3391 Griffith St, St 
Laurent, Quebec, Canada H4T lW5, Tel: 514-735-4105, 
8(J().361-3697, TElEX: 05-82 7598, FAX: 514 34G-1468; 
FSC No,: 38047; Empt: 27; Sis. Mgr: J. p, FiHeau 

AMBI-TECH INDS, 319 Knickerbocker Ave., Hillsdale, NJ 
07642, Tel: 201-666-0504; Empl.: 20; Sis, Mgr: AI Nagler; 
Dis/. Mgr: AI Nagler 

AMBROID CO., P.O. Box 164, Lynnfield, MA 01840, Tel: 
617-246-1180; Empl: 10; Sis. Mgr: J. F. Strauss 

FAX: 312-671-9469 
AMCO ENGINEERING, 3801 N, Rose St, Schiller PI<., IL 

60176, Tel: 312-671-6670, 8OG-833-3156, TWX: 91G-227-
3152; Empl: 350; Sis. Mgr: F. A Johnson 
. , , .. , . , , ..... , .. , .. , .. , , ....... , . ,. C·1010-1013, 1652 

Local Sales Offices & Reps 
AL Huntsville, Kemp Instrs. ., .. , .. ,." .. ,. 205-837-4304 
AZ Phoenix, The Knight Co. .............. 602-994-1311 
CA Escondido, The Knight Co. , .. , . , . . . . .. 619-571-7903 
CA Los Angeles, Knight Co, .. ,........... 213-67G-2833 
CA Orange County, Knight Co. . .. , .. , .. ,. 714-833-8250 
CA Santa Clara, Interconnect Sis. Grp. .. ,. 408-98G-1166 
CO Englewood, FG Mktg. Co. ....... ,..... 303-795-9176 
CT Bethel, Instr. Dynamics ............... 203-743-5045 
FL Tan\pa, Ternco Sis. Inc. ......... , ...... 813-855-7566, 

8OG-282-6815 
GA Atlanta, Kemp Instrs. ... , .. , ... , . , , .. ,. 404-452-8050 
IL BensenVille, R. L Lang & Assocs. ..... 312-766-3667 
IN Ft Wayne, Aktron Corp. , .. , .. , .•...... 219-747-3650' 
IA Davenport, Rush & West ...... , ..... , 319-368-9494 
KS Olathe, Rush & West ................. 913-764-2700 
LA Lafayetie, Kemp Engrg. ., .. "., .. ".,' 318-269-9452 
MD Silver Spring, L G. WhHe & Co, .. ' .. ,. 301-434-1555 
MA Wakefield, Instr. Dynamics ............ 617-245-5100 
MI Livonia, Electro SIs. Assocs. .......... 313-421-7500 
MN Sl Pau~ Heyde/Hanks Co. ........... 612-484-8531 
MO St Louis, Rush & West .............. , 314-965-3322 
NM Albuquerque, C. T. carlberg Assocs. ,. 505-888-3683 
NY Binghamton, Reagan/Compar, Inc. .. ,. 607-723-8743 
NY Endwell. Reaglm/Compar Endwell 

." .. ,." .. , ... ,."." .......... , 607-754-2171/8946 
NY Great Neck, F & F"Metro, Inc. , ....... , 516-482-4080 
NY New Hartford, Reagan/Compar, Inc. .. 315-732-3775 
NY Rochester, Reagan/Compar, inc. ..•. , 716-271-2230 
NC Raleigh, L G.White & Co, ............ 919-872-6049 
NC Winston Salem, L G. White & Co. .... , 919-725-3612 
OH . Chesterland, Electro SIs. Assocs. ".,' 216-729-0190 
OH Dayton, Electro SIs. Assocs. .. , .. ',.,' 513-426-5551 
OK Tulsa, Kemp Engr. .................... 918-663-4501 
OR Beaverton, Eclipse Mktg. Grp, .. , .. , •. , 503-642-1661 
PA Edgemont, WhHe/Whiddeti Co. . ...•. , 215-353-8343 
PA Pittsburgh, Electro Sis, Assocs. ...... , 412-322-9000 
SC Greenville, L G, WhHe & Co. 803-271-0630 

610 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Addison, K""1l Engrg. ................ 214-931-7100 
TX Austin, K""1l Engrg. .......•.....•..•. 512-263-3322 
TX Houston, K8II1> Engrg. ................ 713-466-1465 
VA Ruther Glen, L G. White & Co. . . . . . . .. 804-448-4476 
WA Redmond, Eclipse Mklg. Grp. ......... 206-885-6991 
WA Spokane, Eclipse MkIg. Grp. .......... 509-922-3972 
EXP NJ, Mahwah, InU Sis. Div. .•. . . . . . . . . .. 201-825-0473 

Local Distributors 
Can Etobicoke, On\., Willagen EIctms. ..... 416-626-3734 
Can Montreel, Que., Hamet1 EIctms. ....... 514-636-1944 

~ME[nN 
~Jl\~ 

FAX: 714-634-0905 
AMECON, INC., 1900 S. Chris l.a, Anaheim, CA 92805, 

Tel: 714-634-2220, 800-392-2292, TWX: 51()'IQOO-364; 
SIs. Mgr: Frank CarIeone ........•....... A.2167-2179 

AME CORPORATION, 33 Jacksonville Rd., P.O. Box 195, 
Towaco, NJ 07082-0195, Tel: 201-263-1700, FAX: 201-
263-8199; Ernpl: 15; Sis. MgT: Edward Dimitry 
.........................•......•................ a·1641 

Local Sales Offices & Reps 
FL Orlando, EAB,1nc. .......•............. 305-898-7444 
NJ Wyckoff, Chanco, Inc. ................. 20101191-7866 
TX Dalles. Control Comps. Corp. ......... 214-458-8877 
Can Scarborough, Ont, Leecralt IneIs. . . . . .. 41 &43!Hl320 

Local Distributors 
Can Scarborough, On\., Leecralt IneIs. . . . . .. 41 &43!Hl320 

AMERACE CORPORATION, Newburgh Ad., 
Hackettstown, NJ 07640, Tel: 201-852-1122, TELEX: 
6853377 AMEAACE or 136435 HACK; FSC No.: 
3L 154;2270; Ernpl: 275; Sis. MgT: D. Bucci 

AMERACE CORP. Elastimold Div., Newburg Rd., P.O. 
Box 503, HackeHstown, NJ 07640, Tel: 201-852-1122 

AMEREX, P.O. Box 2815, Riverside, CA 92516, Tel: 714-
686-1400; Sis. Mgr: Roger D. Orlon ........... C.1014 

AMERICAN AEROSPACE CONTROLS, 570 Smijh 
St, Farmingdale, NY 11735, Tel: 516-694-5100, FAX: 516-
694-6739; Ernpl: 48; Sis. MgT: Gregory D'Abramo 
. ... ..... ..•... ..•. . .. . .. ..•.. .. . •..•. . .. .. a·1878-1879 

AMERICAN ALUMINUM, 230 Sheffield St, Dept EEM, 
Mountainside, NJ 07092, Tel: 201-233-3500; Ernpl.: 125 

american automation .IA. 
FAX: 714-731-6344 

AMERICAN AUTOMATION, 2651 Dow Avenue, Tustin, 
CA 92680, Tel: 714-731-1661, TWX: 91()'595-2670 
AMAUTO TSTN; SIs. MgT: Paul NiqueHe ...... 00 1205 

Local Sales Offices & Reps 
AL Huntsville, Synergetic Reps. Inc. ...... 205-539-1691 
I\Z. Sun Ci1y, Hannah-Hill ....•............ 602-933-4623 
CA Plecentia, Access Technlgs. .......... 714-996-3917 
CO Broomfield, Hannah-Hill.... . . . . . . . . . .. 303-424-0108 
FL Hollywood, Synergetic Reps., Inc. ..... 305-961-7007 
GA Atlanta, Synergetic Reps., Inc. ......... 404-451-5641 
NJ Freehold, Beta Lambda ............... 201-446-1100 

AMERICAN CAPACITOR, 2080 Central Ave, Duarte, CA 
91010, Tel: 818-357-8808, TELEX: 910 333 9810; FSC 
No.: 59366; Ernpl: 65; Sis. MgT: John Williams; Dis!. MgT: 
John Williams 

AMERICAN CONTROL TECHNOLOGY, Microdot 
Graphics, Inc.. 825 Village Quarter Ad., West Dundee, IL 
80118, Tel: 312-426-6780, FAX: 312--426-1057; Sis. Mgr: 
AI Shrock 

AMERICAN CYANAMID CO. Metal Coated Fibers 
Dept. One Cyanamid Plaza, Wayne, NJ 07470, Tel: 201-
831-3148, TELEX: 219-136, TWX: 71 ()'988-3045, FAX: 
201-839-8847; SIs. MgT: James Tonges 

AMERICAN ELECTRIC CABLE CO. 181 Appleton St, 
Holyoke, MA 01040, Tel: 413-539-9893; Ernpl: 125; Sis. 
MgT: Michael A. Bousquet 

AMERICAN ELECTRONIC LABORATORIES, INC. 
305 Richardson Ad., Lansdale, PA 19446, Tel: 215-622-
2929, TWX: 510-861--4976; FSC No.: 93348; ErnpL: 1,691; 
SIs. Mgr: Arthur Gross 

AMERICAN ELECTRONICS, 1800 E Valencia Dr. 
Fullarton, CA 92631, Tel: 714-871-3020, TWX: 91()'592-
1256; FSC No.: 89321; ErnpL: 200; Sis. MgT: T. V. Sacco 

AMERICAN ETCHING & MFG. 13730 Desmond St, 
Pacoima" CA 91331-2796, Tel: 818-896-1187; EmpL: 90 

AMERICAN HV TEST SYSTEMS INC, Central GarreH 
Indl Pk., Acciden~ MD 21520, Tel: 301-826-8651, TELEX: 
86223; Empl.: 45; Sis. MgT: Steve Sanders 

AMERICAN 
INSULATED WIRE CORP. 

FAX: 401-723-1420 
AMERICAN INSULATED WIRE CORP., Leviton 

MIg- Co., 36 Freeman St, Pawtucket, RI 02862, Tel: 401-
726-0700, TWX: 71()'384-015O; Empl.: 1300; Sis. MgT: 
John Pimental; Dis!. MgT: Dennis Andrews .... C·1770 

Local Sales Offices & Reps 
I\Z. Scottsdale, Bill Earl Assocs., Inc. ...... 602-994-3813 
CA Pico Rivera, Levaon-American ........ 213-949-6575 
CT Hartford, Spec-Tech .................. 617-795-7250, 
FL Margate, EPM Corp. .................. 305-977-0331 
GA Atlanta, cavendish & Winchester ..... 404-449-5104 
GA Atlanta, Levaon/American ............ 404-691-9303 
IL Chicago, Levaon/American ........... 312-766-4100 
KS Overland Park, Thomas L Dowell & Assocs 

........... '............................ 913-648-7373 
LA New Orleans, Levijonl American ...... 504-634-9415 
MI Detroit, Levijonl American. .. . . . . . . .. .. 313-933-3100 
MN Lakeville, Peter Galdikas .. . . . . . . . . . . .. 612--435-7549 
MO St Louis, Thomas Dowell & Assocs. .. 314-649-4234 
NY New York, Levoon Corp. Headquarters 

.. . . . . . .. . . .. . . . . .. . . . . . . . . . . . . . . . .. . .. 212-229-4040 
NY w. Hempstead Schmillindl Mklg. .... 516-486-3510 
NC Kings Mountain, cavendish & Winchester 

. .. . .. . .. .. . . .. .. . . . .. . .. .. . . . . . .. .. . .. 704-739-9297 
OH Cleveland, Levtton/American ......... 216-831-1673 
PA Philadelphia, Unton Assocs .......... 215-277-8600 
TN Manchester, Cavendish & Winchester 

TX 
TX 
TX 
WA 
WA 

615-728-7291 
Deltas, LevOOnl American ............. 214-241--4556 
Grapevine, Dan Cheetham ............ 817--481-6238 
Houston, Levttonl American. . . . . . . . . .. 713-956-2816 
Seattle, DussauR & Assocs ........... '206-527-5454 
Seattle, Levijonl American ............ 206-576-0242 

AMERICAN LASER SYSTEMS, INC., 106 Fowler Rd., 
Goleta, CA 93117, Tel: 805-967-0423, TELEX: 
4941760ALS; Ernpl: 7; Sis. MgT: L Shallenberger 

AMERICAN MAGNETICS, 740 Watson Center Rd., 
Carson, CA 90745, Tel: 213-775-8651, FAX: 213-834-
0685; Ernpl: 300; Sis. MgT: Stuart Kalcher 

AMERICAN MAGNETICS, P.O. BOx 49, carterville, IL 
62918, Tel: 618-985-4838; Empl.: 120 

AMERICAN CHEMICAL ETCHING, See American AMERICAN MAGNETICS, P.O. Box 2509, Oak Ridge, TN 
Etching & MIg. 37831-2509, Tel: 615-482-1056, TELEX: 557-592, FAX: 

615-492-5472; ErnpL: 25; Sis. MgT: E T. Henson 

AMERICAN COMPUTER HARDWARE CORP. 2205 
S. Wright St, Santa Ana, CA 92705, Tel: 714-549-2688, 
TELEX: 330038; Empl: 25; SIs. MgT: Regan Dunne 

AMERICAN CONTROL PRODUCTS, Div. of 
Precision Timer Co., Inc., 13 Westbrook Indl Pk., 
Westbrook, CT 06498, Tel: 203-399-6253; Empl: 35; SIs. 
MgT: J. H. Hunicke 

AMERICAN MICROSEMICONDUCTOR, INC., 133 
Kings Ad., Madison, NJ 07940, Tel: 201-377-9566, TWX: 
71().986-85oo, FAX: 201-377-3078; ErnpL: 15; Sis. Mgr: 
W. M. Foley; Dis!. MgT: D. B. Wilson ........... A·2115 

AMERICAN MICROSYSTEMS, INC., See GOULD 
AMI 

AMERIC 

FAX: 714-871-2453 
AMERICAN MICROWAVE TECHNOLOGY, INC" 

1127 S. PlecentiaAve., Fullerton, CA 92831, Tel: 714-68(). 
4936; Ernpl: 25; SIs. MgT: Lowell A. Beezley 
.. . . .. . . . . .. . . . . .. .. .. . . ..•. . .. . .•.. . ... ... 001002-1003 

Local Sales Offices & Reps 
I\Z. Scottsdale, T D.s.l .................... 802-998-2444 
CA Mission Hills, Detomasi & Grupp, Inc. 

.. . . . .. .. .. .. . . . .. .. . . .. . . .. . .. .. . .. . .. 818-365-8285 
CA San Diego, Detomasi & Grupp, Inc. ... 619-277-0178 
CA Sunnyvale, Fuchs Tech. Sis, Inc. ..... 408-245-3500 
CA Torrance, Detomasi & Grupp, Inc. ..... 213-618-8898 
FL Indian Harbor Bch, Southeastern Camp. Sis, Inc. 

. . . .. .. .. .. .. .. .. . .. . . .. .. .. . .. .. .. .. .. 305-773-3767 
GA Atlanta, Southeastern Comp. Sis, Inc. 

. . . . .. . . . . .. . .. .. .. .. .. .. .. . .. .. .. .. ... 404-451-5353 
GA Warner Robbins, King Conslt Sves. ... 912-953-2835 
IL Park Ridge, Probe EIctms. ............ 312-896-2828 
IN Ft Wayi1e, J & B Engrg. Sis. .......... 219-483-2813 
IA Cedar Rapids, Bames-West Tech. Assocs 

....................................... 319-393-9790 
KS Overland Pk., Bames-Midwest SIs. .... 913-489-9688 
MD Unthicum, Advanced Technlg. SIs. .... 301-789-9360 
MA Burlington, Trite!<, Inc. ................. 617-272--4550 
NM Albuquerque. TD.8.L .. . . . . . . . • . . . . . . .. 505-293-8555 
NY Deer Pk., MMD-East .... 516-667-7200,516-242-5900 
NY New Rochelle, RDI ................... 914-632-2828 
NY Skaneateles, RobIron, Inc. ............ 315-685-5731 
OH Cleveland, J & B Engrg. SIs. Co., Inc... 216-642-9312 
OR Beaverton, Thorson Co. N.W. .......•. 503-644-5900 
TX Austin, The Thorson Co. .............. 512-345-1985 
TX Dallas, The Thorson Co. .............. 214-233-5744 
TX Houston, The Thorson Co. . . . . . . . . . . .. 713-558-8205 
WA Bellevue, Thorson Co. N.W. ........... 206-455-9180 

AMERICAN MONARCH, 2801-37th Ave., N.E, 
Minneapolis, MN 55421, Tel: 612-788-9161; FSC No.: 
11148; Ernpl: 120; Sis. MgT: B. Sutherland; Dis!. MgT: Ron 
Anderson 

AMERICAN PHOTONICS INC, 71 Commerce Or. 
Brookfield Center, CT 06805, Tel: 203-775-8950, TELEX: 
821353; Sis. MgT: James A. Walyus 

AMERICAN POWER DEVICES, 7 Andover St, Andover, 
MA01810, Tel: 617--475-4074, TELEX: 951206; Ernpl: 140; 
Sis. MgT: R Bryant 

1131 Ame"can 
.' ~ Relays, Inc. 

FAX: 213-944-0590 
AMERICAN RELAYS, INC., 10306 Norwalk Blvd., Santa 

Fe Springs, CA 90670, Tel: 213-944-0447, TELEX: 
3710614; FSC No.: lH941; Empl.: 45; SIs. MgT: Richard 
Lenning .................................. a·1366-13711 

Agastat 
Over e 8 o~~e~oo 

Timers Switches 
100,000 " • Relays & 

In Stock. In Stock, 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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AM ERIC 
Local Sales Offices & Reps 

CA Irviiie, Vale EIctm Assocs. ............ 714-551-400II 
CA San Diego, The Manning Co ..... ;.... 619-565-6097 
CT GuiHord, Data Mark, Inc. .............. 203-453-0575 
FL Pompano BctL, Bonon Assocs. . . . . . . .. '305-975-7245 
IA Cedar Rapids, Elctm. SIs., 111\>.......... 319-362-6413 
MD BaHimore, Eltron SIs. Ltd. ............. 703-635-7201 
MN Burnsville, EIctm SIs., II1\>. ............ 612-894-8200 
NJ Turnersville, Pacesetters. . . . .. . . . . . . .. 609-589-1948 
NV Jericho, J-Square Mklg.. Inc. .......... 51 &-935-3200 
OH Cleveland, Components, Inc.' ... . .. . . .. 21&-243-9200 
OH Deyton, Components, Inc. . .. . . . . . . . . .. 513-436-0255 
SC Greenville, Eltron SIs., Ltd. ............ 803-234-6931 
VA Front Royal, Eltron SIs., Ltd ........... 703-635-7201 

AMERICAN 
RESEARCH & 
ENGINEERING 

STANDARD AND 
SURFACE MOUNT 

DIP SWITCHES 
FAX 312 888-7094 

FAX: 312-888-7094 
AMERICAN RESEARCH & ENGINEERING, 1500 

Executive Dr, Elgin, IL 60123, Tel: 312-88&-7245, TWX: 
910-251-3008 .................................. a-1642 

Local Distributors 
AL Huntsville, Comp. Dists. ............... 205-883-7501 
CA San Diego, Deco Elctrns. .. _ .. .. .. .... 619-693-1595 
CA San Jose, Erie Elctrns. ................ 408-432-1111 
CA San Jose, Passive Technlg. ..... , .... , 40&-435-5566 
CA Santa Clara, Pyramid Elctrns. ......... 40&-727-9810 
CO Englewood, Comp. Dists. ............. 303-799-4916 
FL Melboume, Comp. Dists. .............. 305-724-9910 
MA Burlington, TLC, Elctms ................ 617-273-0140 
NJ Parsippany, Fabe Electro SIs., Inc. .... 201-299-1123 
NC Raleigh, Comp. Dists. ................. 919-787-7311 
OR Beaverton, Murphy Elctrns. ........... 503-642-2001 
WA Redmond, Murphy Elctms. ............ 20&-881-1234 

(J)ASC® 
AMERICAN SHI71UKI 

CORPORATION 

FAX: 818-710-0694 
AMERICAN SHIZUKI CORPORATION, 21541 Blythe 

St, Canoga PI<., CA 91304, Tel: 818-710-8555, TELEX: 6&-
2633 SHIZAM; Empl: 1000; Sis. Mgr: Jell Cohen 
................................................. A-l0Da 

Local Sales Offices & Reps 
AL Huntsville, R. O. WhHesell & Assocs. .. 205-883-5110 
AZ. Phoenix, Compass Mklg. & SIs., Inc. . . . 602-293-1220 
CA batsworth, WCV-Ranech, Inc......... 818-700-0933 
CA Redwood CHy, James S. Heaton Co, Inc. 

.. . .. .. .. . .. .. . .. . . . .. .. .. . .. . .. . . . .... 415-367-9000 
CA San Francisco, Wrathall & Krusi,lnc ... 415-777-0226 
CO Wheatridge. Waugaman Assocs. ...... 303-423-1020 
GA Norcross. R. O. WhHesell & Assocs. . . . 404-449-9190 
IL Hasca, CircuH SIs., II1\>. ................ 312-773-0200 
IN Ft Wayne, R. O. WhHesell & Assocs. .. 219-432-5591 
IN Indianapolis,lnsul-Reps., II1\>. .......... 317-251-1994 
IN Indianapolis, R. O. WhHesell & Assocs. 

. .. . .. . .. . .. .. . .. . .. .. .. . . .. .. .. . . .. ... 317-359-9283 
IN Kokomo, R. 0; Whitesell & Assocs .... 317-457-9127 
IA -Cedar Rapids, C. H. HOrn & Assocs. .. 319-393-8703 
KS Lenexa, Midtec Assocs., II1\>. .......... 913-541-0505 
KS Overtand PI<., Spectrum Sis. .........• 913-648-6811 
KY Pewee Valley, R. O. WhHeseIl & Assocs. 

....................................... 502-241-1441 
LA Hammond, Design MkIg. & Assocs. ... 504-294-3076 
MD GaHhersburg, Naudain Assocs. So. Inc. 

301-258-5040 
MI Grand BIanc,R. O. Whitesell & Assocs. 

.. . .. . .. . .. .. . ..... .. .. .. .. .. . .. .. . . ... 313-695-0770 
MI Grand Rapids, R. O. Whitesell & Assocs. 

. . .. .. .. .. .. . . . .. . .. .. .. .. .. . . .. . . . .... 61 &-942-5420 
MI Southfield, R. O. WhHesell & Assocs. .. 313-559-5454 
MI St Joseph, R. O. WhHesell & Assocs. 

MN Eden Prarle, Com-Tek Sis ........... .. 
MO Crave Coeur, Hill & Co ............... . 
MO St Louis, John G. Macke Co. . ....... . 
NH Salem, Sis. Engrg. Co. .............. .. 
NV BuHaic, QualHy Comps. .............. . 
NV Great Neck, F & F Metro ............ .. 
NV Manlius, QualHy Comps. .. .......... .. 
NJ MarHon, BGR Assocs. .............. .. 
NC Raleigh, Micro SIs., Inc. ............ : .. 
OH Cincinnati, R. O. Whitesell & Assocs. .. 

61 &-983-7337 
612-941-7181 
314-432-1136 
314-432-2830 
603-893-5521 
718-837-5430 
51 &-482-4080 
315-682-8885 
609-983-1020 
919-872-7922 
513-521-2290 

Manufacturers and Sales Offices Directory 
OH Cleveland, R. O. Whitesell & Assocs... 21&-447-9020 
OH Columbus, R. O. Wh~esell & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .. 614-888-9396 
OH Dayton, R. O.Whnesell & Assocs. . . . .. 513-298-9546 
PA PiI1sburgh, R. O. Whnesell & Assocs. 

. TN Kncxville, R. O. WhHesell & Assocs. .. . 
TX Austin, Design MkIg. & Assocs. ...... . 
TX Dallas, Design Mktg. & Assocs. ...... . 
TX EI Paso, Compass MkIg. & SIs. ...... . 
TX Ft Worth, Design MkIg. & Assocs. ... . 
TX Houston, Design Mktg. & Assocs. .... . 
UT San Lake CHy, Waugaman Assocs. . .. 
WA Bellevue, N. R. Schultz Co ..... , ...... . 
WI Brookfield, CircuH SIs. Inc. ........... . 

Local Distributors 
AL Huntsville, Bell ...................... .. 
AL Huntsville, Hall-Mark ................ .. 
AZ. Phoenix, Arizona Comps. ............. . 
AZ. Phoenix, Hal~Mark .................. . 
AZ. Tempe. Bell ........................ .. 
AZ. Tempe, TTl .......................... . 
CA Chatsworth, Passive Comps. ......... . 
CA Chatsworth, Passive Technlg. ........ . 
CA Chatsworth, TTl .................... .. 
CA Garden Grove, Bell .................. . 
CA Gardene, Bell ........................ . 
CA HaI~Mark, Canoga Pk. .............. .. 
CA MilpHas, Cal Cap .................... . 
CA MilpHas, TTl ........................ .. 
CA Sacramento. Bell .................... . 
CA Sacramento, Hal~Mark .............. . 
CA San Diego, Bell ...................... . 
CA San Diego, Hal~Mark ................ . 
CA San Diego, Projections UnRd ........ . 
CA San Diego, TTl ...................... . 
CA San Jose, Hall-Mark ................ .. 
CA San Jose, Passive Technlg. .......... . 
CA Sunnyvale, Bell ...................... . 
CA Thousand Oaks, Bell ................ . 
CA Torrance, Hall-Mark ................ .. 
CA Tustin, Hall-Mark .................... . 
CA Tustin, Projections Unnd ............ . 
CO Denver, Hall-Mark .................. .. 
CO Denver, m .......................... . 
CO Wheat Ridge, Bell .................. .. 
CT Wallingford, Hall-Mark ............... . 
FL Deerfield BctL, Bell .................. . 
FL Ft Lauderdale, Hal~Mark ............ . 
FL Largo, Bell .................. ' ........ .. 
FL Orlando, Hal~Mark .................. .. 
FL Orlando, TTl ........................ .. 
FL Pompano Bch., Peerless ............. . 
FL St Petersburg. HaI~Mark ............ . 
GA Atlanta, Hal~Mark ................... .. 
GA Norcross, Bell ....................... . 
GA Norcross, m ......... ; .............. . 
IL Chicago, Hal~Mark .................. . 
IL Chicago, PEl/Genesis ..•............. 
IL Elk Grove VI., Bell .................. .. 
IL Urbana, Bell ........................ .. 
IN Ft Wayne, Bell ...................... . 
IN Indianapolis, Bell .................... . 
IN Indianapolis, Hall-Mark ............... . 
IN South Bend, PEl/Genesis ........... . 
IA Cedar Rapids, Bell .................. .. 
KS Kansas CHy, Hal~Mark .............. . 
MD Benimore, Hal~Mark ................ .. 
MD Benimore, PEl/Genesis .............. . 
MD Columbia, TTl ...................... .. 
MA Boston, HaI~Mark .................. .. 
MA Wilmington, TTl ...................... . 
MA Winchester, Bell .................... .. 
MI Ann Arbor, Bell ...................... . 
MN Eden Prairie, TTl .................... .. 
MN Minneapolis, Hal~Mark .............. . 
MO St Louis, Hal~Mark .................. . 
NH Hudson, Bell ........................ .. 
NJ Edison, Peerless ........ " .......... .. 
NJ Fairfield, Hall-Mark .................. .. 
NM Albuquerque, Bell .................... . 
NV Farmingdale, Bell .................... . 
NY Lynbrook, Peerless .................. . 
NY Ronkonkoma, HaI~Mark ............ .. 
NV Ronkonkoma, TTl .................... . 
NC Raleigh, Hal~Mark .................. .. 
OH Cleveland, Hall-Mark ................. . 
OH Columbus, EMC .................... .. 
OH Columbus, Hal~Mark ................ . 
OH Columbus, m ...................... .. 
OH Dayton, Bell ........................ .. 
OK Tulsa, Hal~Mark .................... .. 
OR Portland, Bell ........................ . 
PA Philadelphia, Hall-Mark .............. . 
PA Philadelphia, PEl-Genesis ........... . 
TX Austin, HaI~Mark .................... . 
TX Dallas, Hall-Mark .................... . 
TX Ft Worth, TTl ........................ . 

412-938-6161 
615-694-9476 
512-283-9151 
214-480-8151 
505-688-0800 
817-232-3155 
713-550-3318 
801-261-0802 
206-454-0300 
414-784-7773 

205-837-1074 
205-837-8700 
602-269-5655 
602-437-1200 
602-96&-7800 
602-431-1191 
818-341-1745 
818-882-2277 
818-709-1010 
714-895-7801 
213-515-1800 
818-71&-7300 
40&-262-6000 
40&-94&-5577 
91&-969-3100 
91 &-722-8600 
619-268-1277 
619-268-1201 
619-453-7900 
619-587-4888 
408-94&-0900 
408-435-5566 
408-734-8570 
205-499-6821 
213-217-6400 
714-689-4700 
714-544-2700 
303-790-1662 
309-429-6806 
303-424-1985 
203-269-0100 
305-421-1997 
305-971.-9280 
813-541-4434 
305-855-4020 
305-859-1000 
305-973-4141 
813-530-4543 
404-447-6000 
404-662-0923 
404-662-0911 
312-860-3800 
312-530-2272 
312-640-1910 
217-328-1077 
219-423-3422 
317-875-0200 
317-872-8875 
219-287-2911 
319-395-0730 
913-688-4747 
301-988-9800 
301-561-5325 
301-995-1331 
617-935-9777 
617-658-4700 
617-729-5800 
313-971-9093 
612-944-5080 
612-941-2800 
314-291-5350 
603-882-1133 
201-906-1181 
201-575-4415 
505-292-2700 
51&-752-9303 
51 &-593-2121 
51 &-737-0600 
516-737-2000 
919-872-0712 
216-349-4632 
614-299-4161 
614-888-3313 
614-848-5770 
513-435-8660 
800-231-0253 
503-241-4115 
215-355-7300 
215-873-0400 
512-258-8848 
214-553-4300 
817-595-3100 

TX Houston, Hall-Mark ................... 713-781-6100 
TX Richardson, Bell .............. "".... 214-690-0466 
UT SaR Lake CHv, Bell ................... 801-972-6969 
UT San Lake CHy, Hall-Mark .............. 801-972-1008 
WA Redmond, m ......... ,.............. 206-882-0291 
WA Seattle, Bell .......................... 20&-747-1515 
WI Milwaul<,ee, HaI~Mark ................. 414-797,7844 
WI Waukesha, Bell ....................... 414-547-8879 
Can Calgary, Alberta, Future. • . . • . . . . . . . . . . 403-235-5325 
Can Downsview, ant Future .............. 41&-638-4771 
Can Edmonton, Alberta, Future .....•.....• 403-43&-2858 
Can Ottawa, Ont, Future................... 613-820-8313 
Can Pointe Claire, Que., Future ...... ".... 514-694-7710 
Can Sl Foy, Que., Future .................. 418-682-8092 
Can Vancouver, B.c, Future............... 604-294-1166 
Can Winnipeg. Mannoba, Future... .. ... ..• 204-788-7711 

AMERICAN STEAM TIMER, INC., Div. of JMR 
Electronics, Inc., 1525 Blondell Ave, Bronx, NV 11050, 
Tel: 212-597-6050; Empl.: 6; SIs. Mgr_' Jack Gaon 

FAX: 617-245-4531 
AMERICAN SWITCH CORP.,l34 Water St, Wakefield, . 

MA 01880, Tel: 617-246-1007, TWX: 710-348-6756; FSC 
No.: 54659; Empl.: 40; SIs. Mgr: Mike Palmerino; Dis!. 
Mgr: Mike Palmarino ........................... aol643 

Local Sales Offices & Reps 
AL Decatur, Tenn Tech .................. 205-350-0630 
AZ. Scottsdale, BSf, Inc. ............•.. . . . 602-463-0373 
CA Arcadia. HMC, Inc. .................... 818-447-0958 
CA Min. View, Serra Assocs. . . . . . . . . . . . . .. 415-964-4300 
CO Boulder, Stratford Grp. ................ 303-530-3194 
FL Deerfield BctL, Newel~Hynes ......... 305-429-3207 
GA Marietta, Tenn Tech .................. 404-428-9594 
IL Wheaton, Chedra-Schilke . .. . .. . .. . ... 312-653-8126 
IN Acton, Nationwide Camps. ............ 317-872-7207 
IA Marion, MSB Assocs. ................. 319-377-6261 
KS Shawnee Mission, MSB Assocs. ...... 913-432-2131 
MA Andover, Crawford Assocs. ........... 617-470-2122 
MI Grand Blanc, Imer-Comm ............. 313-695-0665 
MN Golden Valley, Highland SIs. .......... 612-54&-2123 
MO St Charles, MSB Assocs. ............. 314-94&-5577 
NJ W. caldwel~ M T S ................... 201-228-4418 
NY Marcellus, Mullahy Sis. ...........•... 315-685-6280 
OH Willoughby, Nationwide Comps. ...... 21&-94&-3226' 
OR Forest Grove, Doran SIs. . . .. .... . . . . .. 503-357-3333 
PA Elkins PI<., Arnold Assocs. ............. 215-742-0600 
TX Dallas, Allied Comps. ................. 214-238-0408 
UT San Lake CHv, Sage SIs. .............• 801-467-5451 
WA Redmond, Doran Sis. ................. 20&-885-1885 
EXP CT /LHchfield, Intrade ................. 203-567-5901 

Local Distributors 
AL Binnington, Forbes Distbg. ............ 205-251-4104 
AZ. Phoenix, Arizona Comps. ............. 602-269-5655 
AZ. Phoenix, Electro Comps. . . . . . . . . . . • . .. 602-258-2665 
AZ. Tempe, RCD Inds. ............... ;.... 602-838-0979 
CA Buena PI<., Cypress EIctrns. ........... 213-744-0355 
CA Hawthorne, Electrosonic Comps. . . . . .. 213-970-0997 
CA Los Angeles, Elec. Sw~ches .......... 213-660-1310 
CA San Diego, Deco Elctrns. ............. 619-693-1595 
CA San Jose, Rose Elctms. .............. 40&-263-9700 
CA San Jose, Sierra West ................ 40&-435-7477 
CA Santa Monica, Master Dists. .......... 213-452-1229 
CA Sunnyvale, Power Supp. Comps. ...... 408-737-1333 
CA Tustin, Western Switch & Controls.... 714-731-4333 
CO Englewood, Indl. EIctrns. .............. 303-694-9444 
CT Bridgeport, Park Oists. ................ 203-388-7200 
CT Greenwich, Wise Comps. ............. 203-531-4860 
CT Wallingford, Mid-State Elctms. ........ 203-265-9900 
DE New Castle, Elctrns. Exchange ....... 302-322-5401 
FL Ft Lauderdale, Brothers Elctms. ...... 305-561-6700 
FL Largo, Elctm. Precepts . . . . . . . . . . . . .. . . 813-544-3636 
FL Longwood, Intertec Comps. ........... 305-834-7777 
FL Oakland PI<., Zelcon .................. 305-565-2555 
GA Doraville, SpeciaHy Distbg. . . . . . . . . . • .. 404-873-2521 
10 Spirit Lake, A-I Elctms. ................ 20&-623-3111 
IL Chicago, Leeds Elctms. .. .. .. .. .. .. ... 312-625-3800 
IL Chicago, Nap Elctrns. .. .. .. .. .. .. .. .. . 312-625-8400 
IL Crystal Lake, Sub-Sem ............... 312-782-3954 
IL Wheeling, Hawk Elctms. .............. 312-459-4030 
IN Carmel, Mex Elctms. ................. 317-848-1323 
IN Lafayette, CWY Elctm$. ............... 317-448-1611 
IN Terre Haute, Midwest Supp. .......... 812-232-0187 
IA Cedar Rapids, Iowa Radio Supp. ...... 319-393-4510 
IA W. Des Moines, Ramee Co. ........... 515-225-6933 
KS Wichita, Radio, II1\>. ................... 31 &-284-2798 
MD BeHsville, Petricko SIs. ................ 301-937-4960 

612 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD Jessup, TreekO Sis. . . . • . . . . . . . . . . . . . .. 301-47D-33oo 
MD Kensington Marine Air Supp. ......... 301-949-9560 
MA Lowell Pilgrim EIc1ms. ......•......... 617-454-9889 
MA Marlboro, Hardware SpeciaHies ....... 617-481-6622 
MA Wes1borOugh, In Stock Prods. ........ 617-87D-5750 
MA Woburn, Abbott EIc1ms. . .. . .•. . .. ... .. 617-935-2040 
MI Battle Creek, Greal Lakes EIc1ms. .... 6111-731-4156 
MI Grand Rapids, calder EIc1ms. ......... 616-698-7400 
MI Grand Rapids, T & W EIc1ms. .....•... 616-241-3645 
MI St Clair Shores, Spemco ............. 313-771-2700 
MN Burnsville, cassidy EIc1ms. .•. , •...... ' 612-695-9026 
MN Fridley, Voyager EIc1ms. .............. 612-571-7766 
MN Minneapolis, Tortec Cor!> ............. 612-668-3662 
MO St Louis, Wes-Garde Cof1l)S. ......... 314-567-7776 
NH Hudson, Inleroonnect of N.E. .......... 603-883-1515 
NJ E. Brunswick, Brothers Elclms. .. . . . . .. 201-238-2200 
NJ Mt. Laurel PAC EIc1ms. ............... 609-387-3549 
NJ Oakland, Relay Specialties ............ 201-337-1000 
I'H Albuquerque, InlL EIc1ms. ..•.......... 505-345-8127 
NY Amherst, SId. Elclms. ................. 716-691-3801 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY E. Syracuse, Add EIc1ms. ............. 315-437-0300 
NY H"",,",ead. Davis EIc1ms. ............ 516-463-9200 
NY Mt. Vernon, OAR...................... 914-699-2224 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Woodside, Switches Unnd ............ 718-478-5000 
NC Raleigh, Service Plus................. 919-850-9550 
NC Winston-Salem, Kirkman Elclms....... 919-722-9131 
OH Columbus, WMehead Elclms. ........ 614-224-1166 
OH Dayton, $Ions-Friedman ........•...•. 513-298-5555 
OH WICkliffe, Gl\leway Megatech ......... 216-944-5901 
OK Tulsa, Radio, Inc ...................... 918-587-9123 
OR Beaverton, Rose Elclms. . . . . . . . . . . . . .. 5()3.629-9288 
PA Norristown, Kimberly James Co. ...... 215-866-7286 
PA Philadelphia, Shap Elclms. ............ 215-969-3300 
RI Pawtucket, Major/Edwards ........... 401-725-7400 
TN Chattanooga, SpeciaHy Distbg......... 615-267-9531 
TN Knoxville, Curte EIc1ms. ............... 615-268-4727 
TX Arlington, Bell Comp. SIs. ............. 817-461-5303 
TX Austin, Galtronics .....•............... 512-837-7470 
TX Dallas, Force Elclms. ................. 214-438-5700 
TX Dallas, Wholesale Elctms. ............ 214-824-3001 
TX EI Paso, InIL EIc1ms. .................. 915-598-3406 
TX Fl Worth, IndL EIc1ms. ................ 817-731-7321 
TX Garland, J & S Elclms. ................ 214-467-8806 
TX Houston, Angie Elctms. ..•............ 713-659-8366 
UT San Lake CiIy, Std Supp. Co. ......... 801-486-3371 
WA Kent, Pyramid Elctms. ......•......... 206-872-5800 
WA Seattle, Pacific Elctms. . . . . . . . . . . . . . • . . 206-575-1050 
WV Huntington, EIctm. Supp. .. . . • . . . . . . . .. 304-523-6443 
WI Mequon, Lake-View Elctms. •......... 414-377-8250 
WI Milwaukee, Progressive Image ........ 414-321-4722 
WI New Berlin, Nap Elclms. ....•......... 414-785-9100 
Can Markham, Ont, Deskin SIs. ............ 4160475-1412 
Can Montreal, Qua, Prelco Elctms. ........ 514-389-8051 
Can Montreal, Qua, Versalech Elclms. .... 514-461-0196 

Cl:; ame,.;can 
fechni,?al 
ceramIcs 

COIIP. 

FAX: 516-271-9615 
AMERICAN TECHNICAL CERAMICS 

CORPORATION, 1 Norden La, Huntington Sta, NY 
11746, Tel: 516-271-9600, TELEX: 221201; FSC No.: 
29990;11272-868-73; Empl.: 497; Sis. MgT: R Blumkin 
.. . ..... .. . . . . ... .. . .. . .... ... .. .. ... .. . ... Ao l009-1013 

Local Sales Offices & Reps 
AZ Phoenix, Odyssey 1 ...•.............. 602-246-8846 
CA EI Segundo, Fetty /Schoenduve, Inc. .. 213-322-4991 
CA MIn View, Fetty/Schoenduve, Inc. .... 415-962-8330 
CA San Diego, Felty/Schoenduve, Inc .... 619-292-5136 
CO Englewood, FG Mktg. Co. ............. 303-795-9176 
FL Lighthouse Pl, R C. Simon & Co, Inc. 

. . . . . . . . . . .. . . . . . . . . . . . . • . . . . . • . . . . . . .. 305-941-2757 
IL Chicago, Tech. SIs., Inc. ............... 312-237-7210 
KS Goddard, Midwest Tech. SIs., Inc. ..... 316-794-8565 
KS Lenexa, Midwest Tech. Sis., Inc. ....... 913-888-5100 
MA Topsfield, R.F. Assocs. ................ 617-887-9762 
MN New Brighton, TWC Sis. .............. 612-636-1770 
MO St Charles, Midwest Tech. SIs., Inc. •.. 314-441-1012 
NJ Freehold, RF Eictm. SIs. Co, Inc. ...... 201-431-3374 
NM Albuquerque, Odyss&y 1 .............. 505-265-6645 
NY Huntington Sta, American Tech. Ceramics Cor!> 

....................................... 516-271-9600 
NY MeMIIe, RF Elctm. SIs. Co., Inc. ....... 516-42D-8890. 
NY Rochester, Upstate Engrg. Sis. .. ;..... 716-225-2383 
NY Utica, Upstate Engrg. SIs. •............ 315-797-6721 
OH Kettering, J. May Assocs., Inc. . . .. . .. .. 513-299-8424 
OR Beaverton, QUest Mktg. Inc. . • . . . . . . . . . 503-641-7377 
PA Lafayette Hill M. Lader Co. ..... : ..... 215-825-3177 

TX Richardson, Vector SIs. Co. ........... 214-234-4291 
WA Bellevue, Quest Mktg.lnc. ............ 206-747-9424 

AMERICAN TIME PRODS. DIV., See Frequency 
Control Prods., Inc. 

AMERICAN ULTRAVIOLET, 562 Central Avenue, Murray 
Hill NJ 07974, Tel: 201-665-2211, TELEX: 13-9266, FAX: 
201-665-9523; EmpL: 14; Sis. Mgr: George Beer, Sis. Mgr.; 
Dist. MgT: George Beer 

AMERICAN VOLPI CORP, 26 Aurelius Ave, Auburn, NY 
13021, Tel: 315-253-9707, FAX: 315-255-1202; Empl.: 25; 
Oist. Mgr: Stephanie Chesanek 

AMERICAN WIRE & ELECTRONICS, 3198K Airport 
Loop Drive, Costa Mesa, CA 92626, Tel: 714-957-6905, 
FAX: 714-722-6183; Empl.: 5; Sis. MgT: Greg Corzine; 
Dist. MgT: Ray Forbes .......................... Co l771 

FAX: 714-660-0293 
AMERICAN ZETTLER, 16881 Hale Ave, Irvine, CA 

92714, Tel: 714-66D-1670, TELEX: 67-8472; Empl.: 200; 
Sis. MgT: D. O. Barkhurst ................. Bo I372-1373 

Local SeJes Offices & Reps 
AL Madison, Benchmark Tech. Sis ....... . 
AZ Tempe, Allegro Assocs., Inc .......... . 
CA Irvine, Groh Assocs. ................. . 
CA Mountain View, G.C. Woempner ..... . 
CA San Diego, Groh Assocs. ............ . 
CO Longmont Luscombe Engrg. Co. . ... . 
CT Madison, Focus Elctrn. SIs., Inc. ...... . 
FL Casselberry, Southern Elctm. SIs. Inc. 

FL Melbourne, Southern Elctms. SIs. Inc. 

GA . Norcross, Benchmark Tech. Sis ...... . 
IL Arlington HQIs., KMA Sis. Co. . ....... . 
IN Carmel, Berndt Assocs. .............. . 
KS Overland Pit, AME SIs. .............. . 
MD Gaithersburg, Naudain Assocs. So. Inc. 

205-464-0033 
602-967-1337 
714-837-9871 
415-964-5454 
619-696-0054 
303-772-3342 
203-245-4314 

305-332-4718 

305-242-9661 
404-446-1711 
312-398-5300 
317-944-0114 
913-262-3971 

. • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 301-258-5040 
MA Taunton, Focus Elctm. SIs., Inc. ....... 617-824-3840 
MI Ypsilanti, Techrep, Inc ................. 313-572-1950 
MN Minneapolis, RW. Marshall Co. ....... 612-929-0457 
MO St Charles, AME SIs. ................. 314-947-0333 
NJ Marnon, Naudain Assocs., Inc. ........ 609-983-5300 
NJ Rahway, R E. Breuer Co, Inc. .. . . . . . .. 201-388-5045 
NM Albuquerque, Thorson Desert States, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-293-8555 
NY Alexander, Union Mktg. Grp ........... 716-591-1219 
NY Auburn, Union Mktg. Grp. ............. 315-253-4109 
NY E. Norwich, R E. Breuer Co. Inc. ...... 516-922-2838 
NY pon Chester, R E. Breuer Co. Inc. .... 914-939-3667 
NY Rochester, Union Mktg. Grp. .......... 71 6-546-7820 
NY S. Farmingdale, R E. Breuer Co., Inc. .. 516-694-6597 
NC Wake Forest Mountain Electro, Inc. ... 919-556-7103 
OH Cincinnati, Makin & Assocs. .. . . . . . . . .. 513-871-2424 
OH Columbus, Makin & Assocs ............ 614-848-5424 
OH Solon, Makin & Assocs. ............... 216-248-7370 
OR Beaverton, Thorson Co. N.W. ......... 503-644-5900 
TX Irving, AID Elctms. ......•............. 214-790-4761 
UT San Lake City, Luscombe Engrg. Co. .. 801-532-4118 
WA Bellevue, Thorson Co. N.W ............ 206-455-9180 
WI Milwaukee, KMA SIs. Co .............. 414-259-1771 
Can Richmond, e.C, Macom Agy. Ltd ..... 604-271-2661 

Local Distributors 
AL Huntsville, Hammond Elctrns. ......... 205-830-4764 
AZ Tempe, Acacia Elctms. .•............. 602-694-2874 
CA Buena Pit, Cypress Elctms. ........... 714-521-5230 
CA Fountain Valley, Comps. Clr ........... 714-979-0433 
CA San Diego, Cypress Elctms. .......... 619-535-0011 
CA Santa Clara, Components Ctr. ........ 408-988-3751 
CA Santa Clara, Cypress Elctms. ......... 408-98D-25oo 
CA Santa Monica, Master Distrs. . . . . . . . . .. 213-452-1229 
CO Lakewood, Acacia Elctrns. ............ 303-232-2882 
CO Wheatridge, Cypress Elctms. ......... 303-431-2622 
CT E. Haven, J V Elctrns. ................. 203-469-2321 
CT Wallingford, The Green-Shaw Co. . . . .. 203-265-3333 
FL Ft Lauderdale, Time Elctms. .......... 305-974-4800 
FL Orlando, Time Elclms. ................ 305-841-6565 
IL Usle, Comps., Inc. ..................... 312-852-7707 
IN Carmel AHex Elctms. ................. 317-848-1323 
MD Jessup, Treeko SIs., Inc. .............. 301-47D-33oo 
MD Savage, Pyttronic Inds. ............... 301-953-9650 
MA Norwood, Erntel Elctms. .............. 617-769-9500 
MA Peabody, Time Elctms./New Eng. .... 617-532-6200 

AMETEK 
MN New Brighton, Chris EIc1ms. Distrs. ... 612-831-2647 
MO St Louis, Time EIc1ms. ............... 314-391-8444 
NJ Oakland, Relay Spec. ................. 201-337-1000 
NJ W. Bertin, General Comps., Inc. ....... 609-788-6767 

. NY Buffalo, Genesee IndL EIc1ms. ........ 716-873-9661 
NY Farmingdale, Pride EIc1ms. .••........ 516-293-4020 
NC Raleigh, Rasco/Raleigh ........•..... 919-781-5700 
OH Dublin, Time EIc1ms. •.......•......... 614-761-1100 
OR Beaverton, Acacia Sis. ................ 503-646-3377 
PA Montgomeryville, PytIronics Inds. .•... 215-643-2850 
TX Dallas, Cypress EIc1ms. •.............. 214-869-1435 
TX Dallas, Wallace EIc1ms. ............... 214-340-0400 
TX Richardson, Cof1l)S. Ctr, Inc........... 214-644-3444 
WA Redmond, Time EIc1ms. .............. 206-682-1600 
WI Milwaukee, Progressive Image . . . . . . .. 414-321-4722 

AMETEK CONTROLS DIV. Orionics Products, 820 
Pennsylvania Blvd, Feasterville, PA 19047, Tel: 215-355-
6900, TELEX: 29-1769, FAX: 215-355-2937; EmpL: 100; 
Sis. MgT: Ken Ditto, Prod. Mgr. 

Local Sales Offices & Reps 
CA Covina, Eureka Tech. Sis. ........•.... 818-331-8766 
CO Denver, C-Tech ...................... 303-451-7100 
IL Chicago, Jackson Assocs. ............ 312-787-2588 

American-Zettler 
The e Largest 

Relay _ 

DJStnbutor. • 
In the World 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

.\METEK 
AUTHORIZED DISTRIBUTOR 

.... ·SUNSH:J:NE 
THE SOURCE FORMETERS&TESTEQUWMENT 

1810 Grant Avcllue/Philadelphia, PA 19115 
Fax: (215) 673-5609 

Call: 

(215) 776-7500 in Allentown. PA 
(301) 444-5600 in Baltimore. :VID 
(717) 236-5900 in Harrisburg, PA 
(717) 397-2600 in Lancaster. PA 
(215) 673-5600 in Philadelphia. PA & N.I 
(301) 621-5077 in Washington, DC & VA 
(717) 829-5600 in Wilkes-Barre, PA 
(302) 652-8585 in Wilmington, DE 

EEM 1988 North American offices only. For worldwide reps & distributors, see Volo W. 613 



AMETEK 
NJ Rarilan,Eastcom Assocs.............. 201-722-7n4 
TX RichaIdson, Moore Assocs. .. . ...... .. 214-690-4929 
wA Everett, c.s.L ......................... 206-34&48QO 

AMETEK, DYNAMICS DIVISION, AMETEK, Inc., 5649 
Peck Ad., Arcadia, CA 91006, Tel: 818-442-5981, TWX: 
910-587-3534; FSC No.: 18098; EmpL: 105 

AMETEK, INC. Mansfield & Green Div. 8800 sunset Dr. 
Largo, FL 34643, Tel: 813-536-7831, TELEX: 80&741, 
FAX: 813-539-6882; EmpL: 120; SIs. Mgr: Gary 
. au-.sberry 

.\METEK 
RODAN DIVISION 

FAJ<:714-63~4131 

AMETEK/RODAN DIV., 2905 Blue Star St, Anaheim, CA 
92806, Tel: 714-630-0081, TWX: 910-591-1684; FSC No.: 
15454;DESC-EQP-75-1387; ErlllL: 100; SIs. Mgr: R J. 
Ruby.. ..... ... ... . .. ....... . .. .... .. . .. .. a'1836-1838 

Local Sales Offices & ReP8 
Al. Huntsville, Alpha Mktg. . . . . . . . • . . . . . . .. 205-533-0788 
AZ. Phoenix, TC Elcim. Sis., Inc. .......... 602-994-5153 
AZ. Scottsdale, TC Elctm. Sis., Inc. ........ 602-994-5153 
CA Los Angeles, Landa & Assocs, Inc. ... 213-879-0nO 
CA Mountain Vie\y, Woempner-Amoid Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415-964-5454 
CO Weslminster, Straube Assocs. ........ 303-426-0890 
FL Coral Springs, H.A, Inc. ............... 305-752-7520 
IL Downers Grove, Richmar EIctms. ..... 312-968-0118 
IN Ft Wayne, Menze Sis. Co. ...........• 2HH47-5616 
KS Parker, S. W. Assocs, Inc. ...... . . .. . . . 913-898-6552 
MA Framingham, Marathon Sis. Ltd. ...... 617-875-3566 
MI Lathrup Village. R C. Nordstrom Co. .• 313-559-7373 
MN Mendota Hgts., G-II Sis. .. . . . . . . . . . . . .. 612-454-3086 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NJ Bellmawr, TAl Corp. .................. 609-933-2600 
NY Melville, Corntronic Assocs. ........... 516-249-0505 
NY Syracuse, C8navan-Scan1on Assocs. 

315-437-1271 

Manufacturers and SaleS Offices Directory 
NC Charlotte, Arthur, Harris Assocs. ...... 704-542-Q338 
TX Dallas, Cunningham Comps. Corp. .... 214-341-2070 
TX Houston, Cunningham Comps. Corp. 

UT Salt Lake City, Straube Assocs. ...... . 
WA Vancouver, R Over Sis. .............. . 

Local Distributols 
AZ. Tempe, EIctrn. Supp. ................. . 
CA Los AIamitos, Permag Pacific Corp. .. . 
CA Riverside, EIctrn. Supp. .............. . 
CA San Diego, EIctrn. Supp. ............. . 
CA SUnnyvale, permag Sierra .........•.. 
CO Denver, Permag Corp. ....•........... 
GA Norcross, permag s.E Div. . ......... . 
IL Elk Grove VI, permag Cen. Div ...•.... 
MA Billerica, Permag N.E. Div. • ..•.....•.. 
MN Eden Prairie, Permag Minnesota Div. 

NY Hauppauge, Fainnont Elclms. ........ . 
NY Hicksville, Permag Atlantic Div. . ..... . 
OH Toledo, permag Magnetics Div ....... , 
TX Richardson, Permag S.W. Div. . ...... . 
WA Bellevue, Permag N.W. Div ........... . 
Can Mississauga, Ont., R-Theta, Inc. ...... . 

713-461-4197 
801-263-2640 
206-695-6179 

602-276-1199 
213-584-6515 
714-543-9214 
619-693-8222 
406-736-1080 
303-893-8812 
~ 
312-956-1140 
617-883-7500 

612-934-4635 
516-231-3313 
516-822-3311 
419-385-4621 
214-699-1121 
206-882-2507 
416-890-0221 

AMF POTIER & BRUMFIELD, See Potier & 
Brumfield 

AMGLO; 5265 Michigan Ave., Rosernon~ IL 60018, Tel: 312-
671-4321; EmpL: 37 

AMHERST INTERNATIONAL CORP. Cover Craft 
Div. 540 Commerciai Sl, Manchester, NH 03101, Tel: 603-' 
644-3555; Sis. MgT: Terry M. Pratt; Dist. MgT: Terry M. 
Praft 

AMICON CORP. 25 Hartwell Ave., Lexingfon, MA 02173, 
Tel: 617-881-9600; EmpL: 300; SIs. MgT: James Gilliland 

AMILON CORP. 49-12 30th Ave., Woodside, NY 11377, 
Tel: 718-274-1794, TELEX: 4972608-LUSA; Empl.: 50; Sis. 
MgT: L Rosenblatt 

~ 
AMITRON 
American Micro-Tronix Inc. 

FAJ<: 508-686-0622 
AMITRON, American Micro-Tronix, Inc., 85 Flagship 

Drive, North Andover, MA 01845, Tel: 506-686-1882; Sis. 
MgT: Raymond C. Simione ..•.•...•............ A'1763 

Local Sales Offices & Reps 
AZ. Tempe, Cain Technlg. ....•........... 602-988-4322 
CA Orange, Cain Technlg. ....•........... 714-997-7311 
CA Van Nuys, Cain Technlg. ............. 818-904-9392 
CO Englewood, Cain Technlg. ............ 303-220-8118 
CT Wethersfield, Compel<, Inc. •. . . . . . . . . . . 203-563-4784 
FL Melbourne Bch., Millatt Assocs. ....... 305-725-5055 
IL Addison, Baldwin SIs. Assocs. ........ 312-279-0352 
MA Hudson, Compak,Inc. ................ 617-566-0331 
NH Nashua, Winn Microwave Sis. ........ 603-863-9757 
NJ Moorestown, Stern Assocs, Inc. ...... 609-234-0661 
NY Melville, RF EIctrn. Sis. Co. . . . . . . . . . . .. 516-420-8890 

AMKEY, 55 Chase Sl, Methuen, M.6, 01844, Tel: 617-975-
5445, FAX: 617-975-0357; EmpL: 35; Sis. MgT: Rober! K 
Foster; Dist. Mgr: Robert K Foster ...... a'1810-1811 

AMLAN, INC. 97 Thornwood Ad., Stamford, CT 06903, Tel: 
203-322-1913, TELEX: 843647, FAX: 203-322-7648; Sis. 
Mgr: Mark Landeweer; Dist. MgT: Mark ~ 

ANiP 
AMP, Box 3608, Harrisburg, PA 17105, Tel: 800-362-5873, 

TWX: 510-657-4110; EmpL: 22,000; SIs. MgT: Neal Spatz; 
Dist. Mgr: CINDY SCHUBERT .... C'1126,1184-1273 

Local Sales Offices & Reps 
CA Compton, AMP ....................... 213-537-4490 
CA Cupertino, AMP .. . . . . . . . . . . . . . . . . . . . . . 408-255-3830 
CO Englewood, AMP ................•.... 303-773-0422 
CT Windsor, AMP ................•....... 203-883-2715 
FL Boca RaIon, AMP . . . . •• . • • .. . . . . . . • . . • 305-997-7005 

GA AUanta, AMP ......................... 404-934-n33 
IL Schaumburg, AMP ................•..• 312-351-5020 
IN Carme~ AMP •.••..•..•..•.....••....• 317-846-1250 
MA Framingham, AMP ••.•...•...•.••.• : .• 617-8~57 
MI SouthIieId, AMP ....•.......•......... 313-845-5590 
MN MlmeapoIis, AMP .............•...... 612-831-8242 
NJ Parsippany, AMP .••..•..•...•.••.••.• 201-334-6664 
NY Holbrook, AMP ..••...••..•.•..••..•.. 516-588-4430 
NY Pittsford, AMP •..•.•..•...•........•.. 716-385-2882 
OH DubRn, AMP ..••••.. "'................ 614-764-9415 
PA Malvern, AMP ........................ 215,647-8060 
TN Kncxville, AMP .....•.............•... 615-691-5710 
TX Irving, AMP .....•......•....•......... 214-550-1114 
VA Alexandria, AMP .•..•.••..•..••...•.•. 703-354-2419 
WA Renton. AMP ..•...•.....••..•..•..... 206-255-0064 

Local Distributors 
TX Austin, HamiHonI Avnet EIctms. ••.•.•. 512-837-8911 
AZ. Chandler, Hamllton/Avnet EIctms. .... 602-231-5100 
NJ Cherry HII~ HamiHonI Avnet EIctms. ... 609-424-0100 
MD Columbia, HamiHonI Avnet EIctms. . . . . 301-995-3500 
NC Greenboro, Hammond EIctms. ........ 919-275-6391 
PA Horsham, Schweber EIctms. ...•...... 215-44Hl600 
MA Peabody, HamiHon/Avnet EIctms. .... 617-531-7430 
CA Sacramento, HamiHonI Avnet EIctms. 

CA 
CA 
CT 
Al. 
Al. 
Al. 
AZ. 
AZ. 
AZ. 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
CO 
CT 
CT 
CT 
FL 

Santa Clara, Cypress EIctIns. .••.•...• 
Sunnyvale, HamiHonI Avnet EIctms. ... 
Wallingford, Marshall Inds. ..•......... 
Huntsville, Hamiftonl Avnet .......... . 
Huntsville, Marshall .................. . 
Huntsville, Powell EIctms. ............ . 
Phoenix, Dalis EIctrn. Supp. .......... . 
Phoenix, Marshall ................... . 
Phoenix, Sterling EIctms. Corp. ....... . 
Buena Pk., Cypress ..•.•....•.•...•..• 
Chatsworth, HamiHon Avent EIctms. .. 
Chatsworth, Marshall Inds. ........... . 
Costa Mesa, Avnet Inc. .............. . 
Costa Mesa, Hamifton Eleclro Sis. ... . 
Fullerlon, Pyramid EIctms. ........... . 
Gardena, Hamiftonl Avnet ............ . 
Hawthorne, ElecIro-Sonic Comps. ... . 
Irvine, Marshall EIctms. 'Grp. ......... . 
Irvine, Schweber EIctms. •......•...... 
Milpitas, Marshallinds. .. , ............ . 
Ontario, HamiHon Avnet EIctms. ..... . 
Rancho Cordova, Marshall ........... . 
San Diego, Cypress .•................ 
San Diego, HamiHon Avnet EIctms. .. . 
San Diego, Marshall EIctms. Grp. .... . 
San Jose, Powell EIcIms. ............ . 
Santa Clara, Pyramid EIctms. ........ . 
Denver, CSID, Inc. ....•..•......•..•.. 
Englewood, Hamifton Avnet EIctms. .. . 
Thornton, Marshall lneis. ............. . 
Danbury, HamiHonI Avnet ............ . 
Wallingford, Al.MO EIctms, Inc. ...... , 
Wailingford, Cronin EIctms. .......... . 
Altamonte Springs, Schweber EIctms. 

916-925-2216 
408-945-8400 
408-743-3355 
203-265-3822 
205-637-7210 
205-881-11235 
205-539-2731 
602-275-2626 
602-496-0290 
602-268-2121 
213-744-0355 
818-700-1222 
213-840-7188 
714-754-8111 
714-641-4100 
714-n3-0781 
213-815-3900 
213-970-0997 
714-556-6400 
714-863-0200 
406-943-4600 
714-989-4602 
916-835-9700 
619-292-5611 
714-541-7525 
619-576-9600 
406-943-9020 
408-727-9810 
303-292-9594 
303-790-1000 
303-451-8383 
203-797-2800 
203-269-8801 
203-265-3134 

....................................... 305-331-7555 
FL Fl Lauderdale, HamiHonI Avnet ....... 305-979-2900 
FL Fl Lauderdale, Hammond Elctms.,1nc. 

FL Fl Lauderdale, Marshall ............. . 
FL Orlando, Hammond EIctms. ..•...••••. 
FL Orlando, Marshall .................... . 
FL St Petersburg, HamiHonI Avnet ...... . 
FL Winter Pk., HamiHonI Avnet .......... . 
GA Norcross, HamiHonI Avnet , .......... . 
GA Norcross, Hammond ................. . 
GA Norcross, Marshall ................•.. 
GA Norcross, Schweber EIctms. Corp. .•.. 
IL Bensenville, HamiHon Avnet EIctms. .. 
IL Elk Grove, Schweber EIctms. Corp. .. . 
IL Elmhurst, Semiconductor Spec, ...... . 
IL Schaumberg, Marshall .•.............. 
IL Urbane, Bell IneIs., Inc. ............... . 
IN Carme~ HamiHonI Avnet .....•.....•.. 
IN Indianapolis, Bell Inds. Inc. .......•.•.. 
IN Indianapolis, Marshall. ....•......•.... 
iA Cedar Rapids; HamiHonI Avnet ....... . 
KS Edwardsville, Tennant EIctms. ....... . 
KS Lenexa, Marshall .................... . 
KS Overland Pk., Hamilton Avnet EIctms. 

MD Columbia, Powell EIctms. ............ . 
MD Gailhersburg, Marshall. .............. . 
MD Gailhersburg, MS EIctms. ............ . 
MA Needham, Cronin EIctms. .....•....... 
MA Wilmington, Marshall Inds. ....•....... 
MA WInchester, Bell Industries, Inc. ...... . 
MI Grand Rapids, HamiHonI Avnet ...... . 
MI Livonia, HamiHon Avnet EIctms. ...... . 
MI Uvonia, Marshall ...•.....•........... 
MI Uvonia, AS EIctms. .......•........... 
MN Minnesota, Hamiftonl Avnet ......•.... 
MN Plymouth, Marshall .................. . 
MN St Pau~ Gopher EIctms. eo. inc. •..•• 

305-973-7103 
305-9n-4880 
305-849-6060 
305-641-1879 
813-576-3930 
305-628-3888 
404-447-7507 
404-449-1996 
404-923-5750 
404-449-5842 
312-860-8564 
312-384-3750 
312-279-1000 
312-490-0155 
217-328-1 on 
317-844-9333 
317-634-8202 
317-'297-0483 
319-382-4757 
913-441-1601 
913-492-3621 

913-888-8900 
301-821-8080 
301 -840-9450 
301-1121..()2O() 
617-449-5000 
617-1156-0810 
617-729-5800 
616-243-8805 
313-522-4700 
313-525-5850 
313-525-1155 
612-932.()600 
612-559-2211 
612-483-3322 

614 North American Offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MO Earth City, Hamilton Avnet EIcIms. ..•. 
MO St Charles, Lectronix ..•..•..•........ 
NH Hudson, C & H EIcIms. •.....•.••...•. 
NH Manchester, Hamilton Avnet EIcIms. •. 
NY Buffalo, Surrwnk Distrs. ••..•.....•...•• 
NJ Fairfield, Hamilton Avnet EIcIms. ..... . 
NJ Fairfield, Marshall EIcIms. ••.•......•.. 
NJ Kenilworth, F_ed Pu~ ..... 
NJ Ml Laurel, Marshall Inds. ••.••.•...... 
NM Albuquerque, Hamilton Avnet EIcIms. 

NY Hauppage, Marshallinds. ......•..•... 
NY Hauppauge, Hamiltonl Avnet ., .•...... 
NY Johnson City, ~ EIcIms. ....•..•... 
NY Johnson City, Marshall ..•.....•...... 
NY LynbrDoI<, PeOOess EIctms. .......... . 
NY Rochester, Hamiltonl Avnet .......... . 
NY Rochester, Marshallinds. ............ . 
NY Syracuse, Hamilton Avnet EIcIms. ... . 
NY Weslbury, Schweber EIcIms. Corp. ... . 
NC Raleigh, Hamilton Avnet EIcIms. ..•..• 
NC Raleigh, Marshall .................... . 
NC Raleigh, SouIheesIern EIctms. ....•... 
OH Akron, AESCO EIcIms. .............. .. 
OH Columbus, Ek:trn Mktg. Corp. ........ . 
OH Dayton, Graham/BelIInds. .......... .. 
OH Dayton, Hamiltonl Avnet ............ .. 
OH Dayton, Marshall ................... .. 
OH Solon, Hamiftonl Avnet .............. . 
OH Solon, Marshall Inds. ................ .. 
OH Westerville, Hamiltonl Avnet ...•...... 
OK Tulsa, Hamiftonl Avnet .............. .. 
OR Beaverton, Marshall ................ .. 
OR Lake Oswego, Hamilton-Avnet Elctms. 

PA Mars, AL.MO EIctms., Inc. ............ . 
PA Philadelphie, Almo EIctms. Corp. ..... . 
PA Philadelphia, Powell EIcIms. ...•••.... 
PA Pittsburgh, Hamiftonl Avnet .........•. 
TN Nashville, Graham EIcIms. .......... .. 
lX Austin, Kent EIcIms. Corp. .......... .. 
lX Austin, Marshall .................... .. 
lX Carrolfton, Marshallinds. ............ . 
lX Houslon, Kent EIctms. .............. .. 
lX Houston, Marshall .................. .. 
lX Irving, Hamiltonl Avnet EIcIms. .......• 
lX Richerdson, Kent EIcIms. Corp. ...... . 
1)( Stafford, Hamilton-Avnet EIcIms. ..... . 
UT Seft Lake CiIy, Hamilton Avnet Elctms. 

UT Seft Lake CiIy, Kimball EIcIms. .•...... 
UT Seft Lake City, Marshall ............. .. 
WA Bellevue, Hamilton Avnet EIcIms. .... . 
WA Bellevue, Marshallinds. ............. .. 
WA Kent, Pyramid EIcIms. Supp., Inc. ..... . 
WI New Haven, Hamiftonl Avnet ........ . 

314-344-1200 
314-94&6424 
603-882-1133 
603-624-9400 
716-887-2800 
201-575-3390 
201-882-0320 
201-272-0505 
609-234-9100 

505-765-1500 
516-273-2424 
516-434-7421 
607-729-3528 
607-698-1611 
516-593-2121 
716-475-9130 
301-235-7620 
315-437-2641 
516-334-7474 
919-828-0819 
919-878-9882 
919-828-2311 
216-762-8818 
614-299-4161 
513-435-8860 
513-439-6700 
513-236-8088 
216-349-5100 
216-248-1788 
614-882-7389 
918-252-7297 
503-644-5050 

503-635-8157 
412-776-9090 
215-696-4000 
215-365-1900 
412-281-4150 
615-367-4400 
512-834-1900 
512-837-1991 
214-233-5200 
713-780-7nO 
713-895-9200 
214-550-7755 
214-669-2600 
713-240-7898 

801-972-2800 
801-328-2075 
801-485-1551 
206-843-3950 
206-747-9100 
206-872-5800 
414-784-4510 

AMPEREX ElECTRONIC CORP, Hicksville Div, Box 
418 - 230 Dully Ave., Hicksville, NY 11802, Tal: 516-931-
6200, TWX: 510-221-1839, FAX: 516-931-6223; EmpL: 
200; SIs. MgT: Rober1 carlin; Dist. Mgr: Robert carlin 

AMPEREX ELECTRONIC COMPANY, A Div. of 
North American Philips Corporation, Providence 
Pike, Slatersville, RI 02876, Tal: 401-762-3800, TELEX: 
927584, TWX: 710-382-6332; FSC No.: 73445; EmpL: 565; 
SIs. Mgr: Rober1 carlin ........... A·2112,2116-2125; 

1101037, 1269 

l.DcaJ Sales Offices & Reps 
AL Huntsville, CSR Elctms. • . . • . . . • . . . . . .. 205-533-2444 
/liZ Tempe, Amperex Sis. Corp. ........... 802-968-7917 
CA Los AIamHos, Arnperex Sis. Corp. ..... 714-220-0999 
CA Sents Clara, Amperex Sis. Corp. ...... 408-727-6132 
CO Denver, Amperex Sis. Corp. ......... " 303-98!H310 
FL Clearwater, HHP Assocs., Inc. ......... 813-797-4447 
FL Pompano Beach, HHP Assocs., Inc. ... 305-971-5750 
FL Winter PI<., HHP Assocs., Inc. ......... 305-740-0320 
GA Atlanta, CSR EIctms., Inc. ••.•.......•. 404-396-3720 
IL Wood Dale, Arnperex Sis. Corp. .. . . . .. 312-860-7373 
IN Indianapolis, Leslie M DeVoe Co. .. ... 317-842-3245 
KS Shawnee Mission, Lowell-Kangas & Assoc. 

....................................... 913-631-3515 
PA W. Conshohocken, Eastern Comps. Sis. Corp. 

....................................... 800-223-3851 
MA Norwood, Amperex Sis. Corp. ......... 617-769-6940 
MI Farmington Hills, R C. Merchenl & Co, Inc. 

....................................... 313-476-4600 
MI St Joseph, R C. Merchant & Co., Inc. 

. . .. . .. . . .. . .. . .. .. .. .. .. . .. . . .. . .. .... 616-983-7378 
MN Eden Prairie, ComprehenSive Tech. Sis. 

....................................... 612-941-7181 
MO St Louis, Lowell-Kangas & Assocs. ... 314-821-4050 
NY Hicksville, Amperex Sis. Corp.......... 516-931-6200 
NY Mendon, Tech-Mark, Inc. .............. 716-624-3840 
NY Utica, Tech-Mark, Inc. ................. 315-733-0575 
NC Raleigh, Amperex Sis. Corp. .......... 919-834-6829 
OH Dayton, Amperex SIs. Corp. ........... 513-898-9577 

OR Beaverton, western Tech. Sis. ........ 503-644-8860 
PA Willow Grove, Amperex Sis. Corp. .... 215-659-6096 
TN Knoxville, CSR Elctms. ............... 615-5n-1317 
lX Dallas, Arnperex Sis. Corp. ............ 214-231-3481 
WA Bellevue, Waslern Tech. Sis. .......... 206-641-3900 
WA Spokene, Western Tech. Sis., Inc. ..... 509-922-7600 

l.DcaJ Dislributots 
CA Anaheim, Pecese11er EIcIms. ....•..... 714-n9-5655 
CA Sents Clara, Cypress EIctms., Inc. . . . . . 408-980-2500 
CA Tustin, AVED, Inc...................... 714-259-8258 
CO Denver, IEC .......................... 303-292-6121 
FL Orlando, Hammond EIctms. . . . . . . . . . .. 305-849-6080 
IL Elmhurst, Semiconductor Specialis1s 

..................................... 312-279-1000/5 
IN Indianapolis, Mar EIctms. ............. 317-633-6699 
IA Cedar Rapids, Dee EIc1ms. ........... 319-365-7551 
MA Canton, Impact Sis. Co., Inc. .......... 617-821-1500 
MA Hingham, Sager ...................... 617-749-6700 
MI Uvonia, Chalsee Inds., Inc. ............ 313-525-1155 
MN MinneapoHs, Industrial Comps., Inc. ... 612-631-2666 
NJ Camden, General Radio Supp. .. . . . . .. 609-964-8560 
NY E. Syracusa, ADD Elctms. .. . .. . .. . .... 315-437-1835 
NY Plainview, ACI EIctms. .. 516-293-6630,212-591-4045 
PA McKeen, Advacom, Inc. ............... 814-476-7774 

AMPEREX ELECTRONIC INOS., Smithfield Diy. 
George Washington Hwy, SmHhfield, RI 02917, Tel: 401-
232-0500, TELEX: 92 76 43 ....... A.2112,2116-2125; 

a·1037,1269 

Refer to Amperex, Slatersville Div. for sales office 
information 

AMPERITE CO., INC, 600 Palisade Ave, Union CiIy, NJ 
07087, Tel: 201-884-9503, FAX: 201-864-3955; FSC No.: 
70563; EmpL: 76; Sis. Mgr: T. Whalen; Dist. Mgr: T. 
Whalen 

Amphenol~ 

FAX: 203-265-8628 
AMPHENOL CORPORATION, Corporate 

Headquarters, 358 Fall Avenue, Wallingford, CT 06492, 
Tel: 203-281-3200 ....................... C·1274·1275 

AMPHEN 
AMPHENOL, Bendix Connector Operations, 4().60 

Delaware St, Sidney, NY 13838, Tel: 807-563-5011, 
TELEX: 932456, FAX: 607-563-5157; FSC No.: n82O; 
EmpL: 2500; SIs. MgT: Chas. Morse; DIBt. MgT: Lew 
Lafornara •.....•.....•...•.•...•..•.••......•... C.1275 

Local Sales Offices & Reps 
/liZ Phoenix.. . .. . .. .. .. .. .. .. . .. .. .. .. .. . 602-972-8020 
CA Laguna Hills .. .. .. .. .. .. .. ... .. .. .. .. . 714-855-4454 
CA Los Mos ............................. 415-969-1445 
FL Winter PI<. ............................ 305-657-5400 
GA AtIan1e...................... . .. .. .... 404-426-5070 
IL St Charles ........................... 312-3n-3050 
IN Ft Wayne ............................ 219-488-7412 
MD Severna PI<. .......................... 301-647-3879 
MA Boston ............................... 603-693-5033 
MN Minneapolis .......................... 612-824-2651 
MO St Charles ........................... 314-724-8480 
NJ Wayne............................... 201-633-7770 
NY Sidney.. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 607-563-5303 
OH Dayton............................... 513-294-0461 
lX Dallas...................... ..... ..... 214-843-8420 

l.DcaJ Dislributots 
CA Culver City, Hamilton/Avnet EIcIms. .. 213-558-2000 
KS Edwardsville, Tennant EIcIms. .... ,... 913-441-1801 

AMETEK 
AUTHotUZED DISTRIBUTOR 

roi-"SUNSHl:NE 
THE SOURCE FORMETERS&TESTEQillPMENT 

1810 Grant Avenue/Philadelphia, PA 19115 
Fax: (215) 673-5609 

Call. 

(215) 776-7500 in Allentown, PA 
(301) 444-5600 in Baltimore, MD 
(717) 236-5900 in Harrisburg, PA 
(717) 397-2600 in Lancaster, PA 
(215) 673-5600 in Philadelphia, PA & NJ 
(301) 621-5077 in Washington, DC & VA 
(717) 829-5600 in Wilkes-Barre, PA 
(302) 652-8585 in Wilmington, DE 
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AMPHEN 
NY Westbury, SchWebel' EIc1ms. ...... ,... 516-334'7474 
PA Philadelphia, Power EIc1ms. .. .. .. .. .. . 215-365-1900 
TX 0811as. Hall-Mar1< EIc1ms. ' .........•.. , 214-343-5000 

AMPHENOL CANADA CORPORATION, An LPL 
Company,2O MeUord Dr. Scarb9rough, Ontario, canada 
M1B 2X6, Tel: 416-291-4401, TaEX: 065-25210, TWX: 
065-26139, FAX: 416-292-0647; EmpL: 257; 51$. Mgr: 
Peter Crocker........................... C·1274,1276 

Local Sales Offices & Reps 
CA San Jose, Quad Rep ................. 406-432-3300 
FL O!lando, Sunland Assocs. ............ 407-365-9533 
GA Noroross, Electramalk ................ 404-446-7915 
IL Arlington HgIs., Brainard-Wilson ...... 312-437-2700 
IN Fl Wayne, Outman Sis. ............... 219-483-7879 
MD Columbia, Components & Assemblies 

MA Tewksbury, Sequel Assocs. .. , ....... . 
NM Albuquerque, Reptronix Ltd. ...... , .. . 
NY Manlius,Lamtec ..................... . 
NY Port Washington, Ashtec ............ . 
NC Raleigh, Prime Camps. .............. . 
OR Portland, QR/Crown ................. . 
TX Dallas, Ammon & Rizos .............. . 

301-381-1800 
617-851-4010 
505-292-1718 
315-637-3738 
516-767-l1336 
919-850-9866 
503-620-8320 
214-644-5591 

AMPHENOL CORPORATION, LPL Investment 
Grp., 20 Valley St, Endicott, NY 13760. Tel:, 607-754' 
4444, FAX: 607-754-4444; FSC No.: 13509; Sm.Mgr: 
Robert Anderson; Oist. Mgr: Robert Ande!SOn 
....•............••.............................. C·1274 

Lpcal Sales Offices & Reps 
AL Huntsville, EIctm. Sis., Inc. .... ,....... 205-533-1735 
AZ Phoenix, O'Donnell Assocs. S.W. lric. 

....................................... 602-994,9542 
CA Calabasas, Quadrep Southem,lnc. ... 818-867-3711 
CA Santa Clara, Arnphenol Corp. ......... 408-986-0870 
CO Colorado Springs, Amphenol Corp..... 717-599-8951 
FL Mailland, Huttc>-Hawkins Assocs. ..... 305-831-2474 
IL Lisle, Connect-Pius................... 312-355-6363 
IN Indianapolis, L M. Devoe ............. 317-842-3245 
MD Columbia, CoITIp$; & Assemblies .. .... 301-38H 800 
MA Marlboro, Arnphenol Corp. ............ 617-481-2820 
MI Farmington Hills, R C. Merchant & Co. Inc. 

....................................... 313-475-4600 
NY Babylon,Astro Rep ................... 515-422-2500 
NY Fairport,Lamtec .. , .. , ................ 716-377-1210 
OH Cleveland, K T. Depco ............... 216-442-6200 
OR Portland, QR/Crown, Inc. ......•...... 503-620-8320 

AMPROBEINSTRUMENT 
Authorized Distributors 

. New and Used Electronic Test Equipment 
Sales • Service • Rental • LeaSing 

21418 Parthenia St.. Canooa Park, CA 91304 • ~8i 8) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CAUFORNIATOLL FREE 

1-800-272-4225 

Manufacturers and Sales Offices Directory 
TX Richardson, Ammon & Rizos ., ..•..... 214-644-5591 
PR Guaynabo, Isla Caribe Electr'l Sis. .... 809-720-1097 

AMPHENOL PRODUCTS, ,4300 Commerce Cl, Lisle, IL 
60532, Tel: 312-983-3500, TWX: 910-651-0219; EmpL: 
8300; 51$. Mgr: S. Horowitz, VP Sis.; Dist. Mgr: S. Horowitz 

AMPHENOL RF OPERATlOIIIS, Amphenol 
Corporation, One Kennady Avenue, Danbury, CT' 
06810, Tel: 203-743-9272, FAX: 203-796-2032; FSCNo.: 
74866; EmpL: 600; S/s. Mgr: J. D. Norwood; Dis/. Mgr: H. 
Blumenschain .................................. C·1274 

Local Sales Offices & Reps 
AL Huntsville, EIectrama!k, Inc. ........... 205-539-7040 
AZ Tempe, Reptronix Ltd. ................ 602-345-4580 
CA Irvine,QuadRepSouthem ............ 714-261-8141 
CA San Jose, QuadRep Inc. .............. 408-432-3300 
CA Thousand Oaks, Arnphenol RF Opers. (Reg. SIs. Off.) 

....................................... 805-379-3379 
CA Truckee, Quad Rep Inc. •. . . . . . . .•. . . .. 916-587-5252 
CO Boulder, Comp. Prod. SIs.. . . . . . . . . . . .. 303-530-2800 
CT Danbury, Amphenol RF Cps. .......... 203-743-9272 
FL Mailland, Hutto Hawkins Assocs. ..... 305-831-2474 
GA Noroross, EIectramaJ1< Inc. ............ 404-446-7915 
10 Boise, Crown/Quad Rep ............. 208-344-9586 
IL Lisle, Connect Plus ................... 312-355-6363 
IN Indianapolis, Leslie M Devoe Co. ..... 317-842-3245 
MD Columbia, Camps. & Assemblies ...... 301-381-1800 
MI Farmington Hills, R C. Merchant & Co. 

....................................... 313-476-4600 
MI St Joseph, R C. Merchant & Co ....... 616-983-7378 
MO Kansas City, Connect Plus ............ 816-756-0082 
NH Amherst, D. A. Crowley Assocs. ....... 603-673-7050 
NJ Wayne, Astrorep Inc. .................. 201-696-8200 
NM Albuquerque, Reptronix Ltd .......... 505-292-1718 
NY Babylon, Astrorep'lnc. ................ 516-422-2500 
NC Greensboro, Amphenol RF SIs. ....... 919-855-9033 
OH Columbus, KT/DEPCO ............... 614-447-0106 
OH Highland HgIs., KT/DEPCO ........... 216-442-6200 
OK Tulsa, Ammon & Rizos ............... 918-663-8786 
OR Portland, Crown/Quad Rep .. ..•. .. ..• 503-620-8320 
PA Lafayette HiI~ Arnphenol RF SIs. ...... 215-825-9165 
PA PittsbuI'Qh, KT/DEPCO ............... 412-367-1011 
TX Houston, Ammon & Rizos ............ 713-781-6240 
TX Richardson, Ammon & Rizos ......... 214-644-5591 
WA Bellevue, Crown/Quad Rep .......... 206-643-8100 
WI Hartland, Connect Plus............... 414-367-2084 
WI River Falls, Connect Plus •........... , 715-425-0277 
Can ScarIlorough, Ont, Amphenol Canada Corp. 

....................................... 416-291-4401 

AMPHENOL/SPECTRA STRIP, 720 Sherman Avenue, 
Hamden, CT 06514, Tel: 203-281-3200, FAX: 203-281-
5872; Empl.: 119 .................. C.1163, 1275, 1277 

Local Sales Offices & Reps 
AL Huntsville, Elctrn Sis., Inc. ............ 205-533-1735 
AZ Phoenix, O'Donnell & Assocs. ........ 602-944-9542 
CA Calabasas, Quad Rep .... , ........... 818-867-3711 
CA Irvine, Quad Rep (South) ............. 714-261-8141 
CA San Diego, Quad Rep ................ 619-560-8330 
CA San Jose, Quad Rep (North) ........ ,. 408-432-3300 
CA Truckee, Quad Rep .....•.•..•..•..... 916-587-5252 
CO Littleton, Lange Sis., Inc. .............. 303-795-3600 
FL Mailland, Hutto Hawkins Assocs., Inc. 

....................................... 305-831-2474 
FL Pompano Bch. Hutto Hawkins Assocs., Inc. 

....................................... 305-979-0330 
FL Tampa, HUtto Hawkins Assocs.lnc ... 813-251-2970 
GA Norcross, Elctm. Sis., Inc. . ....... ,.... 404-448-8554 
IL Lisle, Connect-Plus, Inc. ...... ,....... 312-355-6363 
IN Indianapolis, Leslie M. DeVoe Co ...... 317-842-3245 
MD Columbia, Comps. & Assemblies .. .... 301-381-1800 
MI Farmington Hills, R C. Merchanl & Co., Inc. 

....................................... 313-476-4600 
MI Sl Joseph, R C. Merchant & Co. Inc. 

NJ Wayne, AstrO!ep, Inc. . ... , ........... . 
NM Albuquerque, O'Donnell & Assocs. ... . 
NY Babylon, Astrorep, inc. .; ............. . 
NY Fairport, Larntec, Inc. ................ ; . 
NY Manlius, Lamtec, Inc. ................ . 
NC Cary,EIctm.SIs.,Inc. ................ .. 
OH Cleveland, KT Depco ................ . 
OH Columbus, KT Depco ................ . 
OH West Chester, KT Depco ............ . 
OK Tulsa, Ammon & Rizos ",,,,,,,,,,,,, 
OR McMinnville, Electro Design, Inc. ..... . 
PA Pittsbu!Qh, KT Depco ................ . 
TX Austin, Ammon & Rizos ............. .. 
TX Houston, Ammon & Rizos ....•..•.... 
TX Richard$On, Ammon & Rizos ........ . 
UT Satt Lake City, Lange Sis., Inc. . ...... . 
WA Redmond, Electro Design, Inc. ....... . 
PR Guaynabo, Isla Caribe Electro Sis., Inc. 

616-983-7378 
201-698-8200 
505-883-1030 
516-422-2500 
716-377-3738 
315-837-3738 
919-467-6486 
216-442-6200 
614-477-0106 
513-777-1664 
918-663-8786 
503-472-0481 
412-367-1011 
512-454-5131 
713-781-6240 
214-644-5591 
801-487-0843 
206-868-7400 

FAX: 215-723-5688 
AMPLIFIER RESEARCH, 160 School House Rd., 

Souderton, PA 18964-9990, Tel: 215-723-6181, TWX: 510-
661-6084; FSC No.: 30639; EmpL: 55; 5/$. Mgr: H. Ligthart 
. .. . . . . . .. ..•. . .. . .. . .. .. .. . . .. .. .. . . . .. ... 001004-1005 

Local Sales Offices & Reps 
AL Huntsville, W. A. Brown Instrs. .......• 205-630-9224 
AZ Tempe, Mar Tech Assocs. ............ 602-639-4739 
CA N. Hollywood, O'Halloran Assoc. ...... 213-677-0173 
CA Palo Alto, O'Halloran Assoc. .......... 415-969-1600 
CO Boulder, H. Bass. Assoc. ............. , 303-530-7509 
CT Hamden, J.B.L Assoc. """'''''''''' 203-281-3161 
FL Fl Lauderdale, W. A. Brown Instrs., Inc. 

.•.....................•........ ,. . .. .. 305-776-8661 
FL Melboume, W. A. Brown Instrs., Inc. ... 305-723-0766 
FL Orlando, W. A. Brown Instrs., Inc. •. . • . . 305-648-9660 
FL Tampa, W. A. Brown Instrs., Inc. ....... 813-977-5460 
GA Atlanta, W. A. Brown Inslrs., Inc. ....... 404-441-2980 
GA Norcross, W. A. Brown Inslrs., Inc. ..... 404-449-7160 
IL Park Ridge, Elctm. Instr. Assocs. ....•. 312,298-2290 
IN Indianapolis, Elctrn Instr. Assocs. .•... 317-257-7231 
KS Lenexa, Midtec Assocs., Inc. .......... 913-541-0505 
MD Sevema Park, Delmarva Eng. Assoc. Ltd. 

....................................... 301-647-8386 
MA Lexington, RJ. Sickles ................ 617-662-5100 
MN Minneapolis, EIctm. Instr. Assocs. ..... 612-374-5628 
MO Sl Louis, Midtec Assocs., Inc. ""'"'' 314-275-8666 
NJ Westfield, Metro Mics "'"'''''''''''' 201-233-6116 
NM Albuquerque, Hewitt & Assocs. .....•. 505-299-7746 
NY Amsterdam, Electro-Tech SIs., inc. .... 518-864-5524 
NY Melville, Metro Mics '''''''''''''''''' 516-271-6677 
NY Smtthtown, Metro Mics , ....... ,...... 516-361-6134 
NC Cary, W. A. Brown Instrs., Inc. ......... 919-460-1120 
OH Centerville, Micro Sis. ...•........•.... 513-433-8171 
OH North Olmsted, Micro Sis. ............. 216-734-3080 
OK Tulsa, The HughJ. Daly Co ........... 918-494-7711 
PA Philadalphia, R Meyers Assoc......... 215-224-1663 
TN Knoxville, W. A. Brown Inslrs., Inc. ..... 615-690-2420 
TX Austin, Airep Elctms. .............•.... 512-327-0778 
TX Dallas, Airep EIc1ms. .... .. .... . .. .. ... 214-349-4360 
TX Houston, Airep EIc1ms................. 713-644-8171 
UT Bountilu~ Herb Bass Assoc. .......... 801-295-0469 
UT SaR Lake City, Herb Bass Assoc. ..... 801-268-0262 
WA Seattle, J. J. Assocs., Inc. ............. 206-246-6619 

AMPUFONIX, INC. 2010 Cabot Blvd West, Langehorne, 
PA 19047, Tel: 215-757-9600, TWX: 510-667-0501, FAX: 
215-757-0378; FSC No.: 60979; EmpL: 60; 51$. Mgr: 
Richard P. Dubois; Dis!. Mgr: Richard P. Dubois 

AMPROBE INSTRUMENT, Core Industries, Inc, 630 
Merrick Ad., Lynbrook, NY 11563, Tel: 516-593-5600, TWX: 
510-225-8403, FAX: 516-593-5682; Empl.: 200; SIs. Mgr: 
Duncan Ladd, VP SIs.; Dis!. Mgr: W. Eagle 

AMPTEK, INC., 6 De Angelo Dr. Bedford, MA 01730, Tel: 
617-275-2242, FAX: 617-275-3470; EmpL: 15 

Local Seles Offices & Reps 
EXP MA, Plainville, Teknis ................. 617-695-3591 

AMPTRONIX, INC. P.O. Box 8146, Rowland Heighls, CA 
91748, Tel: 714-595-5814; Dis!. Mgr: Ching Lim 

AMRAD & TRANSCON MFG. CO., Div. of D.J . 
Assocs., Inc., 8411 South Zero Sl, Fort Smith, AR 72903-
7045, Tel: 501-452-3987, TELEX: 3791705 OJ USA, FAX: 
501-452-7752; FSC No.: 55843; Empl.: 17; 51$. Mgr: M P. 
Beck; Dis!. Mgr: M P. Beck 

AMTEK DIGITAL SYSTEMS, -INC., See Actek, Inc. 

AMUNEAL MANUFACTURING CORP., 4737 Darrah 
Sl, Philadelphia, PA 19124, Tel: 215-535-3000, FAX: 215-
743-1715; FSC No.: 23740; Empl.: 75; S/s. Mgr: Raymond 
P. Pagliaro ..................................... C·1744 

Local Sales Offices & Reps 
AZ Phoenix, Sh_-~n Co. .""""". 602-257-9015 
CA Fremon~ William Parks Assoc., Inc. ... 415-796-0875 
CA San Diego, C.E.M. Inc. ................ 619-692-3551 
CA Santa Ana, C.E.M. Inc. ................ 714-835-2702 
CO Wheatridge, Waugaman Assocs., Inc. 

. .................................... -.. 303-423-1020 
CT Meriden, MPS Elctrns. """,,,,,,,,,, 203-235-1414 
GA Norcross, Mountain Electro Prods., Inc. 

................................ , ... _ .. 809-724-1572 ....................................... 404-448-5594 
MA Marlboro;Spectra-Stnp Sales ......... 617-481-2820 KS Lenexa, Midtec Assocs., Inc. .......... 913-541-0505 

616 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD Baltimore. Muncy Sis. . . . . .. . .. . . . • . . . . 301-484-6376 
MA Norwood. MPS EIctm& ............... 617-769-8700 
MO Sl Louis, Midtec Assocs., Inc. ....•.... 314-275-8666 
NM Albuquerque, SheI1er Kahn Co. ....... 505-296-0749 
NY Mendon, Tech-MarI<, Inc. .............. 716-624-3840 
NY Yonkers, Sonkin Assocs............... 914-968-8282 
OH Kettering, F LOhmer & Assoc. ........ 513-434-1454 
TX Houston. Barry Sis. .......•......•.... 713-784-5860 
TX Richardson, Barry Sis. .......•......•. 214-234-0255 
UT SaIl lake City, Waugaman Assoc. Utah, Inc. 

....................................... 801-26HI802 
UT SaIl lake City, Waugaman Assocs. Utah, Inc. 

....................................... 801-261-0802 
WA Seattle. R9I>"W99I .................... 206-283-8351 
EXP NJ, 0radeI~ Sylvan Ginsbury ......... 201-261-3200 

ANACOM, 1116 E. Valencia Dr, Fullerton, CA 92631, Tol: 
714-992-{)223, FAX: 714-992-2607 

ANADEX INC, 1080 Avenida AiJasLJ, camarillo, CA 93010, 
Tef: 805-987-9660, TWX: 91 ().494-2761, FAX: 805-386-
0133; Empl: 15; SIs. Mg': Ken Mathews 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peek & Frazier ..... 205-536-1506 
CA Canoga PI<., FLW, Inc. ................ 81110719-0037 
CA Cerlsbad, FLW, Inc. ................... 619-434-5251 
CA CostaMese, FLW, Inc. ................ 714-751-7512 
CA Hayward, FLW, Inc. ................... 415-786-9070 
CT Wallingford, Pat Jenks Assocs. . . . . . . . . 203-265-9936 
FL Orlando, CUrrie. Peek & Frazier ....... 305-855-0843 
GA Norcross, CUrrie, Peek & Frazier ...... 404-449-7662 
IL ArlIng10n Hg1s, CornIeI Midw991 .•.... 312-392-4040 
IN 1ndependanCe, WKM Assocs. ......... 216-524-5930 
IN Indianapolis, Com1eI Midw991 ......... 317-253-1681 
KS Shawnee Mission, CornIel Midw99I ... 913-268-0782 
LA Lafayette. Abcor,Inc. .................. 318-237-3665 
MA Danvers, Pat Jenks Assocs. .......... 617-7n-5800 
MI Madison I1g1s., WKM Assocs. ......... 313-588-2300 
MN Wayzata, Com1eI Midw991 ............ 612-476-1551 
MO Sl Louis, CornIei Midw99I ............ 314-991-5363 
NC Greensboro, CUrrie, Peek & Frazier ... 919-373-0360 
OH Dayton, WKM Assocs. ................ 513-434-7500 
OK Tulsa, Abcor, Inc. ..................... 918-743-3249 
PA Frazier, FLW Inc. .. .. .. .. .. .. .. .. .. .. .. 215-251-9700 
TN Nastlville, CUrrie. Peek & Frazier.. . ... 615-459-0743 
TX Dallas, Abcor, Inc...................... 214-231-8977 
TX Houston. Abcor, Inc. .................. 713-486-9251 

ANADYNE POWER SUPPLY DIVISION, 721 W. 
WhIttIer Blvd., Sta B, La Habra, CA 90631-3759, Tel: 213-
697-3116, TWX: 91 ()'583-4807; EmpL: 100 

ANAHEIM AUTOMATION, 910 E. Orangefair La, 
Anaheim, CA 92801, Tel: 714-992-6990, TELEX: 2978217 
~ FAX: 714-992-D471; Empl: 35 

ANALOG & DIGrTAL PERIPHERALS, INC.(ADPI), 615 
Diana Dr, Troy, OH 45373, Tel: 513-339-2241, TWX: 61()' 
45().2685, FAX: 513-339-0070; FSC No.: 31-D949-745; 
Empl: 19; SIs. Mgr: M J. K99n9y , 

ANALOG DEVICES, INC, One Technology Way, P.O. Box 
9106, Norwood. MA 02062-91 06, Tef: 617-329-4700, TWX: 
71 ()'394-8577; FSC No.: 24355; Empl: 4,000 

ANALOG EQUIPMENT CORPORATION, 5606 PGA 
Blvd., Patm Bell. Gardens, FL 33418, Tel: 305-622-3715; 
FSC No.: 67584; SIs. Mgr: V. ~ 

ANALOGIC CORP, 8 Centennial Or, Peabody, MA 01961, 
Tel: 617-246-0300, TWX: 661-7021; Empl: 1900; SIs. 
Mgr: Gary Gross; Dist. Mg,: Chuck Davis 

ANALOGIC CORP, Data Conversion Prods. Grp, 
Audubon Ad., Wakefield, MA 01880, Tel: 617-246-0300, 
TELEX: 466-069; ErnpL: 1900; Sis. Mgr: John J. Flynn 

~ANALOG 
~ MODULES INC. 

FAX: 305-834-3806 
ANALOG MODULES, INC., 126 Baywood Avenue, 

Longwood, FL 32750, Tel: 305-339-4358/4355, TELEX: 
ANALOG MOD Cl 467617; FSC No.: 61651; Empl; 38; 
SIs. Mgr .. W. C. Hudson, VP Mktg. .............. 001006 

ANALOG SYSTEMS. P.O. Box 17389, Tucson, AZ 85731-
7389, Tel: 602-29().1818, TWX: 275008 (RCA): FSC No.: 
58976; Empl: 13; SIs. Mgr: Kelli Dayton; Dist. Mgr: Kel6 
Dayton 

ANALYTIC INSTRUMENTS CORPORATION, P.O. 
Box 542845, Dallas, TX 75354, Tel: 214-357-3662; Ernpl.: 
15; SIs. Mg': Ralptl Gr99ne 

ANAREN MICROWAVE, P.D. Box 178,6635 Kirkville Rd., 
E. Syracuse. NY 13057, Tel: 315-432-8909, TB.EX: 71-
665-4503/4567, TWX: 31 ()'665-4518/4566; FSC No.: 
31597; Empl: 439 

ANASCO CORPORATION, 42A Ctlerry Hill Dr, 
Commerce Clr. Bldg., Danvers, MA 01923, Tel: 617-777-
8888, 80().826-2726; SIs. Mg,: Jotln Stlirey 

FAX: 415-340-1670 
AND, William J. Purdy Co" 770 Airport Blvd., 

Burlingame, CA 94010, Tel: 415-347-9916, TB.EX: 677-
1439; FSC No.: (PURDY UW); Ernpl: 30; Sis. Mg,: 
Clarence Bruce ................... 8·1038-1039,1107 

Local Sales Offices & Reps 
AL HuntsVille, CUrrie. Peak, Frazier ....... 205-536-1506 
CA Anaheim, 1mpac1 .. .. .. .. .. .. .. .. . • .... 714-533-1351 
CA BurHngame, William J. Purdy .......... 415-347-7701 
CO Denver, William J. Purdy .............. 303-753-6800 
CT Meriden, Advance Comp. SIs. ......... 203-238-6891 
FL Orlando, Currie, Peak, Frazier ......... 305-855-0843 
IL Elmhurst, F.F.lHili Gray, Inc ........... 312-832-4101 
IN Indianapolis, Sukup.. .. .. .. .. .. .. .. ... 317-253-5501 
MN Minneapolis, Hei-lilo SIs. ............. 612-861-6051 
MO Grandview, Harris-Hanson ............ 816-763-6200 
MO Sl Louis, Harris-Hanson .............. 314-432-3611 
NM Albuquerque, William J. Purdy ........ 505-266-7959 
NY Fairport, NET ......................... 716-223-1030 
NC Gr99nsboro, Currie, Peek & Frazier, Inc. 

OH Cleveland, Marlow .................. .. 
OR Beaverton, William J. Purdy Co ....... . 
PA Philadelphia, S. K MacDonald, Inc .... . 
TX Dallas, Eicom ........................ . 
UT San lake City, William J. Purdy Co. .. . 

Local Distributors 

919-373-0380 
216-991-6500 
503-641-9373 
215-545-1205 
214-241-2166 
801-486-8557 

AL Huntsville, Newark EIc1ms. . . . . . . . . . ... 205-837-9091 
AZ Tempe, Anjon Entprs. ................. 602-694-1332 
AZ Tempe, Newark EIctm& .............. 602-968-7441 
CA Anaheim, A 10 Z EIc1ms. .............. 714-632-1620 
CA Canoga PI<., Panel Parts Co. .......... 618-684-8898 
CA Foster City, Newark EIctm& ........... 415-572-8300 
CA Hawthorne, Electro Sonic Comp. ...... 213-97()'0997 
CA Inglewood, Newark EIc1ms. ......•.... 213-671-7066 
CA Sacramento, Integrated EIc1ms. ....... 916-424-5297 
CA San Jose, Rose Elctrn .... .. .. .. .. .... 408-263-9700 
CA Santa Clara, WaIIronlc SIs. ............ 408-727-1200 
CA Sunnyvale, Sierra W99I Elctms. ....... 408-747-1168 
CO Denver, Denver Wintronics ........... 303-934-2406 
CO Denver, Integraled Elctms. ............ 303-534-6121 
CO Denver, Newark EIc1ms. .............. 303-757-3351 
CT Stratford, U1ronIcs .................... 203-378-4201 
CT Wallingford, Sager Electrical Supp. . . .. 203-265-4600 
FL Melbourne, Rome EIctm& South .. .... 305-242-8151 
FL Miami, ESL EIctm. Distr. .............. 305-633-6973 
IL Chicago, Newark EIc1ms. ............. 312-784-5100 
IL Rosemont, Advent Elctms. ............ 312-297-6200 
IL Schaumburg, Newark EIctm& . . . . . . . .. 312-843-0700 
IN Merrillville, Newark EIc1ms. ........... 219-738-2787 
MA Canton, Almo EIctm& .. .. .. .. .. .. .. ... 617-821-1450 
MA Lynn, Land EIc1m. Supp. .............. 617-592-2220 
MI Farming10n Hills, Advent Elect ........ 313-447-1650 
MI Oak PI<., Newark EIc1ms. .............. 313-967-0600 
MN Minneapolis, Newark EIc1ms. ......... 612-331-6350 
Me Sl Louis, Newark EIc1ms. ............. 314-421-5066 
NH Nashua, Newark Elctms. .............. 603-683-9110 
NJ Bordentown, Newark EIc1ms. ......... 609-298-4450 
NJ Cranford, Garden State Elect ......... 201-272-6400 
NY Buffalo, Genessee Radio & Parts Co, Inc . 

....................................... 716-873-9661 
NY E99I Syracuse. ADD EIc1ms. .......... 315-437-0300 
NY Farmingdale, Midway Indl Elctms. .... 516-293-6600 
NY Mt Vernon, OAR...................... 914-699-2224 
NY Rochester, Simcona .................. 716-328-3230 
NY Rome, Rome EIctm& ................. 315-337-5400 
NY Syracuse. Newark Elctms. ............ 315-437-8611 
NC Greensboro, Newark Elctms........... 919-292-7240 
OH Dayton, Stotts-Friedman .............. 513-298-5555 
OH Warren, REM Elect ................... 216-373-1300 
OR Beaverton, Alrnac EIc1ms. Grp ..... , . .. 503-629-8090 
PA Drexel HiI~ Kass Elect .. .. .. .. .. .. .... 215-449-2300 
PA Philadelphia, Almo EIc1ms. ............ 215-698-4000 
PA Pittsburgh, Newark EIc1ms. ........... 412-367-2790 

AND, W 

AMP!RONIX 
FULL LINE AUTHORIZED DISTRIBUTOR 
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ELECTRIC SWITCHES 
INC 0 R P 0 RAT E D 

2478 Fletcher Dr. los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

J. 1. MINIATURE 
~ TOGGLE 

~ 

2. TOGGLE 

3. MINIATURE 
PUSH 

BUTTON If11'1:t 
:....", .,Ii: 

~m 

4. PUSH BUTTON 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE lINECARD AND 
CATALOG 2DEY ON REOUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 
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TX Forj Worth, Allied EIctms. ............. 817-336-5401 
TX Garland, Newark EIctms. .•...•....... 214-487-8144 
TX Houston, Newark EIctms. ............• 713-783-1629 
TX Irving; Newark Elctms. •....•...•...... 214-258-1355 
lIT Satt lake City, Standard Supp. Co. .•.. 801-486-3371 
VA Richmond, Newark EJctrns: .••.•.....• 804-282-5671 
WA BellevUe, A1mac Elctms. Corp. .•...... 206-643-9992 
WI Mequon, lakeview Elctrns. Corp ......• 414-377-8250 
can Rexdale, ant, Newark Elclms. ........ 416-675-1130 

ANDEEN-HAGERLlNG, INC., 31899 Miles Road, Chagrin 
Falls, OH 44022, Tel: 216-349-0370, TELEX: 4931432; 
EmpL:14; Sis. Mgr: Eric Whitman 

ANDERS, INC., 77 Wolcott Ad., Simsbury, CT 06070, Tel: 
203-658-7666; FSC No.: 52045; EmpL: 18; . SIs. Mgr: 
Donald W. Miner 

ANDERSEN LABORATORIES, 1280 Blu~ Hills Ave. 
Bloomfield, CT 06002, Tel: 203-242-0761, TWX: 710-425-
2390; FSC No.: 03947; Empl.: 125 
.......•................•........... A·1335, 1497, 1636 

Local Sales Offices & Reps 
CA EncinHas, Andersen Labs. ............ 619-944-9982 
CA MIn. View, Peninsula Tech SIs. ....... 415-965-3636 
CA Santa Ana, SSK USA, Inc. . . . . . . . . . . . .. 714-250-4073 
Fl Indian Harbor, S.E. Comp. SIs. ........ 305-773-3767 
GA Atlanta, s.E. Comp. SIs. ............... 404-451-5353 
IL Northfield, Feller Assocs. ............. 312-446-8065 
IA Cedar Rapids, Feller Assocs. ......... 319-364-0566 
MD Owings Mills, Neal Deoul Assocs...... 301-363-4311 
MA Wayland, High Tech Sis. .............. 617-653-3838 
NY Melville, Cames.Assocs. .............. 516-694-1600 
NY Rockville Ctr. Milano Bros. . . . . . . . . . . .. 516-764-2200 
NY Utica, Upstate Engrg. SIs. ............. 315-797-6721 
PA Huntingdon Valley, Rabat Assoc. ...... 215-947-4825 
TX Dallas, McDonald Assocs. ............ 214-238-1858 
can St Laurent, Que., R.F. Microwave ..... 514-335-2335 

FAX: 814-696-0403 
ANDERSON ELECTRONICS. P. O. Box 89, 

HOllidaysburg, PA 16648, Tel: 814-695-4428, TWX: 510-
691-2516; Empl.: 60; SIs. Mgr: W. H. AndersOn 
................................................. A·1337 

Local Sales Offices & Reps 
CA Fullerton, GRU Assocs. ............... 714-738-0903 
CA Santa Clara, Logan Sis ............... 408-496-0660 
FL Casselberry, Southern Elctrns. Sts. Co. 

....................................... 305-332-4718 
GA Lawrenceville, B. T. Funderburk, Inc. " ,404-963-9495 
IL South Elgin, RK Elctm. •.. . . . . . . . . . . .. 312-695-8552 
MA Woburn, Microwave Comp. Mktg. Inc. 

....................................... 617-273-3106 
MI Southfield, R C. Nordstrom & Co ...... 313-559-7373 
NY Smithtown, LI. PAF Assocs. .......... 516-360-0940 
NC Raleigh, B. T. Funderburk, Inc. ........ 919-782-3493 
OH Worthington, Dynel Co. ............... 614-436-9452 
PA Rydal, Espy SIs. ...................... 215-576-0780 
TX Plano, GW Prods. ..................... 214-422-1746 
WA Saattle, Harry Levinson Co. ........... 206-382-1300 
Can Haminon, Onl, Cartwright South All Assocs. 

. .. . . . . . . . . . . . . .. . .. . . . .. . . .. .. . . . .. ... 416-528-0294 

ANDERSON POWER PRODUCTS, Div. of High 
Voltage Engineering, 145 Newton St, Boston, MA 
02135, Tel: 617-787-5880, TELEX: 940453, FAX: 617-254-
9217 

ANDOVER, INC., 310 North Earl Avenue, Lalayette, IN 
47904, Tel: 317-447-1157, FAX: 317-447-1150; Empl.: 
120; SIs. Mgr: Harry O. Minns; Dis!. Mgr: Joe C. Chatman 

ANDREW CORP., 10500 W. 153rd Sl, Orland PI<., IL 60462, 
Tel: 800-255-1479, TELEX: 25-3897, FAX: 312-349-5943; 
SIs. Mgr: Harry McKee 

ANDREWS BEARINGS, Ina Bearing Company, Inc., 
New Cut Road, P.O. Box 570, Spartanburg, SG29304, Tel: 
803-583-4541, TWX: 810-282-2578 

ANDROTEKfDMl, Box 29098, Columbus, OH 43229, Tel: 
614-882-7821; SIs. Mgr: Jim Shirely 

ANGHEL LABORATORIES, INC. 3 Route 46 Wes~ 
Fairfield, NJ 07006, Tel: 201-575-1116, TELEX: 883-193 
Anghel UD, FAX: 201-575-9286; FSC No.: 59530; Empl.: 
60; SIs. Mgr: Ric~ard Pechfelder 

Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA MIn. View, Peninsula.Tech. SIs. ....... 415-965-3636 
GA Atlanta, BWS Microwave Mktg. . . . . . . .. 404-446-6576 
MD Severna Pk., Delmarva Engrg. ASsocs. Lid. 

....................................... 301-647-8007 
NH Menimack, John Callahan Assocs.. Inc. 

NJ Paramus, Eftech SIs. Inc. ............ . 
NY Saugerties, Beckrep, Inc ............. .. 
OH Dayton, Sante!< SIs. ....... , .......... . 
PA Montgomeryville, Rulo Sys. Comps ... . 
TX Plano, Williams Assocs. ............. .. 

803-424-5700 
201-967-1309 
914-246-3031 
513-434-8212 
215.-388-8495 
214-424-2804 

ANGO ELECTRONICS CORP., 16 North Third St, 
Harrison, NJ 07029, Tel: 201-484-1115, FAX: 201-484-
0530; SIs. Mgr: Bri~ K Yuen ................. C.l015 

ANGSTROHM PRECISION,INC., A Sub of Vishay 
Intertechnology, 63 Lincoln Highway, Malvem, PA 
19355, Tel: 215-644-1300, TWX: 510-668-8944, FAX: 215-
296-0657; Empl.: 500; Dist. Mgr: Iris Demeritt . 
.................................... A·1852-1853,2062 

For sales office, representative, and distributor information, 
see Vishay Resistive Systems Group. 

ANN ARBOR TERMINALS, 6175 Jackson Rd., Ann Arbor, 
MI48103, Tel: 313-663-8000, TELEX: 706905; EmpL: 50 

ANORAD CORP., 110 Oser Ave., Hauppauge, NY 11788, 
Tel: 516-231-1995, TWX: 510-227-9894; Empl.: 280; SIs. 
Mgr: Sam Singer 

ANRITSU, 15 Thomton Rd., Oakland, NJ 07438, Tel: 201-
337-1111, 800-255-7234, TELEX: 64-2141 
ANRITSUOKLD, FAX: 201-337-1033; Empl.: 75; SIs. Mgr: 
Mike Riley 

ANRO ELCTRN. INOS. LTD., 300 Wildcat Rd., 
Downsview, ON, Canada M3J 2N5, Tel: 416-661'2600; 
Empl.: 85; SIs. Mgr:E.H. Jones 

ANSLEY ELECTRONICS, DIVISION OF THOMAS & 
BETTS, See T & Bf Ansley Corp. 

ANSONICS, INC. P.O. Box 910, Halfway, OR 97634, Tel: 
503-742-7475; Empl.: 6 

ANTEL OPTRONICS INC., 3325B Mainway, Burlington, 
Ontario, Canada L7M lA6, Tel: 416-335-5507, TELEX: 
061-8489, FAX: 416-335-5141; Empl.: 14; SIs. Mgr: J. D. 
Brown 

ANTENNA RESEARCH ASSOCIATES, 11317 
Frederick Ave., Bettsville, MD 20705, Tel: 301-937-8888, 
TELEX: 374-8620; FSC No.: 23360; EmpL: 30; SIs. Mgr: 
H.W. Rapalus 

ANTENNA SPECIALISTS, The Allen Group, 30500 
Bruce Industrial Pkwy., Cleveland, OH 44139, Tel: 216-349-
8400, TELEX: 4332133 (AS INTL CLV), FAX: 216-349-
8663; EmpL: 1000; Sis. Mgr: Cleve Watkins-OEM; Dist. 
Mgr: Bob Levy-Distr. 

ANTEX DIVISION, 24 Tioga Way, P.O.Box 615, 
Marblehead, MA 01945, Tel: 617-631-7100, FAX: 617-631-
8887; SIs. Mgr: C. Loutrel; Dist. Mgr: C. Loutrel 

ANTEX ELECTRONICS CORP. 16100 S. Figueroa Sl, 
Gardena, CA 90248, Tel: 213-532-3092, TWX: 910-344-
7381, FAX: 213-532-8509; Empl.: 53; SIs. Mgr: Richard 
Gross; Dis!. Mgr: M. Sheridan 

ANVIL CASES, INC. 4128 Temple CRy Blvd, Rosemead, 
CA 91770, Tel: 818-575-6614, 800-242-4466, 800-423-
4279(outside CAl, TWX: 910-587-4935; FSC No.: 
FNCM59288; Empl.: 180; SIs. Mgr: Ron Phenicie 

APAHOUSER-ELCOM, INC. 101 Walnut Sl, Watertown, 
MA02172, Tel: 617-924-1500; FSC No.: 53721; Empl.: 90; 
Sis. Mgr: Fred Gately 

A. P. CIRCUIT, 256 Lincoln Ave., Brooklyn, NY 11208, Tel: 
212-737-1348, TELEX: 428759 ................. A.I637 

Local Sales Offices & Reps 
MI Southfield, Comtellnstrs. ............. 313-358-2505 
NJ Matawan, Reps Five .................. 201-495-2315 
OH Cleveland, Comtel Instrs. ............. 216-442-8080 
OH Dayton, Comtellnstrs. ................ 513-298-7573 

APEX MICROTECHNOLOGY CORP., 5980 N. 
Shannon Rd. Tucson, I<Z. 85741, Tel: 602-742-8600, 
TELEX: 170631, FAX: 602-742-8605; FSC No.: 60024; 
Empl.: 100; SIs. Mgr: RHa Olschewski; Dist. Mgr: Bridget 
Riceci-Byrne ................................... 001007 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peak & Frazier, Inc. 

CA 
CA 
CA 
CT 
MD 
FL 
GA 

IL 
IN 
IA 
MD 
MD 
MN 
MA 
NJ 
NY 
NC 

Los ARcs, Kolrn Mktg. . "' ............. . 
Los ARcs, KOLM Mktg, .............. . 
San Clemente, Apex Microtechnlg. ... . 
Southbury, Dynamic Technlgs. ....... . 
Elicott CRy, Nelson Elctms. .......... . 
Orlando, Currie, Peak & Frazier, Inc. .. . 
Norcross, Currie, Peak & Frazier, Inc. 

Buffalo, Torkelson Assocs. ....••...... 
Ft Wayne, TX SIs. .................. .. 
Cedar Rapids, Torkelson Assocs. .... . 
Ellicot City, Nelson EIctms. .......... . 
Ellicott CRy, Nelson EIctms. .......... . 
Minneapolis, Torkelson Assocs. ...... . 
Woburn, Signal SIs. Engrg. .......... .. 
Flanders, K & R Engrg, SIs. .......... . 
Fairport, bbd Elclms. ................ .. 
Greenboro, Currie, Peak & Frazier Inc. 

IN Fort Wayne, TX Sales .............. .. 
TX Dallas, Repmasters .................. . 
TX Sherman, Repmaster ., .............. . 
WI Waukesha, Torkelson Assocs. ....... . 

Local Distributors 
Can Mississauga, Ont, bbd Elctms. ....... . 

205-536-1506 
415-948-2635 
415-948-2635 
714-361-0765, 
203-262-8220 
301-747-7887 
305-855-0843 

404-449-7662 
312-520-0710, 
219-489-4447 
319-373-0200, 
301-747-7887 
301-747-7887 
612-835-2414, 
617-938-7872, 
201-564-5235, 
716-425-4101 

919-373-0380 
219-489-4447 
214-247-8238 
214-247-6236 
414-784-7736, 

416-821-7800, 

APM-HEXSEAL. 44 HoneckSl, Englewood, NJ 07631, Tel: 
201-569-5700, TELEX: 13-3403; FSC No.: 97539; EmpL: 
34; SIs. Mgr: Charles Lantini; Dist. Mgr: Charles Lentini 

APOLLO LASERS, INC, 20977 Knapp Sl, Chatsworth, CA 
91311, Tel: 818-407-3000, TELEX: 66-2278; Empl.: 40; 
Sis. Mgr: Marianne Uvegas; Dist. Mgr: Ralph Page 

FAX: 213-384-4067 
, APOLLO MAGNETICS CORP., 2720 W. Beverly Blvd., 

Los Angeles, CA 90057, Tel: 213-381-2500, TWX: 910-
321-4348; Empl.: 420 .......................... [)O1076 

APPLETON PAPERS INC. P.O. Box 359, Appleton, WI 
54912, Tel: 414-734-9841, TELEX: 262752; Empl.: 3,500; 
Sis. Mgr: Ken Nissen; Dist. Mgr: Johl! Conley 

APPLIED CIRCUrr TECHNOLOGY (ACT), 2931 La 
Jolla Sl, Anaheim, CA 92806, Tel: 714-632-9230, TELEX: 
182885; EmpL: 150; SIs. Mgr: Hank Pselos; Dist. Mgr: 
Jack Hahn 

APPLIED COMMUNICATIONS, Amstar Electronics 
Group, 5300 Spectrum Dr. Frederick, MD 21701, Tel: 301-
694-5300, TWX: 701-828-9706; Empl.: 200; SIs. Mgr: 
Richard W. SmHh 

APPLIED CONTROLS CO. INC., 1275 Bloomfield Ave., 
Fairfield, NJ 07006-2828, Tel: 201-227-5454; FSC No.: 
4A725; Empl.: 20; Sis. Mgr: W. Merel 

APPLIED DATA COMMUNICATIONS, 14272 
Chambers Rd, Tustin, CA 92680, Tel: 7\14-731-9000, 
TELEX: 183823 ADC; Empl.: 90; SIs. Mgr: Ben SmHh 

APPLIED DATA SYSTEMS. 9811 Mallard Dr.Ste. 203, 
Laurel, MD 20708, Tel: 800-541-2003, 301-953-9328; 
Empl.: 5 .............................. a.l041; 001207 

APPLIED DIGITAL DATA SYSTEMS INC. 100 Marcus 
Blvd. Hauppauge, NY 11787, Tel: 516-231-5400, TWX: 
510-227-9886; Empl.: 760; SIs. Mgr: Dennis O'Donnell 

APPLIED ELECTRO TECHNLG., 'INTL, See STI
Control Components Div. 

APPLIED ENGINEERING PRODUCTS, P.O. Box A-D, 
Amity Sts. New Haven, CT 06525, Tel: 203-387-5282, 
TWX: 710-465-1173, FAX: 203-387-7832; FSC No.: 19505; 
Empl.: 85; SIs. Mgr: C. Goff; Dist. Mgr, C. Goff 

Local Distributors 
I<Z. Scottsdale, Spirit Elclms. • . . . . . . . . . . . .• 602-998-1533, 
CA Simi Valley, CaIHomia Microsystems.. 805-522-9977 
CA Sunnyvale, Elctrn. Resources ....•.... 408-745-1420 
MD Bettsville, Rasco ...................... 301-937-9100 
MA Lowell, Colonial Wire & Cable ........ 617-459-6400 
NY Commack, Microwave Distrs. ......... 516-543-4771 

618 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
PA Montgomeryville, Pyttronics •.•..•. . . .. 215-843-2850, 
Can Brampton, Onl., Zentronics . . . . . . . . . . .. 416-451-9600, 
Can Montreal, PO, Ferro Technique .••.... 51+341-3450 

APPUED INFORMATION SYSTEMS, INC, 500 
Eestowne Dr, SUtte 207, Chapel Hill, NC 27514, Tel: 919-
942-7801, BOo-33+551O, lB..EX: 701365; Sis. Mgr: 
Eli_ Epermanis 

APPLIED MAGNETICS, 75 Robin Hill Ad, Goleta, CA 
93117, Tel: 805-883-5353, TWX: 910-33+1195, FAX: 805-
967-8227; FSC No.: 11935; EmpL: 7000; .Sls. Mgr: O. M. 
Fundlngsland 

APPliED MICRO CIRCUITS CORP., 6195lusk Blvd., 
San Diego, CA 92121, Tel: 619-450-9333, TWX: 910-337-
1136; FSC No.: 367 4112; EmpL: 235; Sis. Mgr: Greg 
Bernhart 

APPLIED MICROSYSTEMS CORP, 5020 149th Ave., 
N.E., P.O. Box 97002, Redmond, WA 98073-9702, Tel: 206-
882-2000, 800-426-3925, TELEX: 185196APMCRO UT, 
FAX: 206-683-3049; EmpL: 200; Sis. Mgr: Joe Gomula 

APPLIED MICRO TECHNLG., A Burr Brown Co,3669 
E. 44th Street, Tucson, AZ 85713, Tel: 602-622-8605, TWX: 
910-952-1164; Empl.: 15; Sis. Mgr: lee Davis 

APPLIED MICROWAVE DIV. EPSCO, See Epsco 
Microwave 

APPLIED OPTICS CENTER CORP., Vare, Inc., 2005 
Whitfield Industrial Way, Sarasota, Fl34243, Tel: 813-756-
0636, TWX: 810-884-4369, FAX: 813-758-6174; FSC No.: 
58646; Sis. Mgr: Gene N. Castellano, VP & G/M 

APPLIED PLASTICS TECHNOLOGY, 45 
Broadcommon Rd., Bristo~ RI 02809, Tel: 401-253-0200; 
FSC No.: 9330; Empl.: 60; SIs. Mgr: John A Macintyre III 

APc APPLIED 
POWER C CONVERSION 

FAX: 201-385-0702 
APPLIED POWER CONVERSION, Technology 

Dynamics, Inc., 100 School st Bergenfield, NJ 07621, 
Tel: 201-385-0500; Empl.: 50 ............. 001578-1587 

Local Ssles Offices & Reps 
CA lennox, Dae Joan Elctms. ............ 213-67+0219 
MD Hegerstown, Stinson Assocs., Inc. ..... 301-790-1193 
MA littleton, Caldwell Assocs. ............ 617-369-2475 
NY Rochester, AJ. Electro Mktg. . . . . . . . . .. 716-426-3598 
VA Reston, Stinson Assocs., Inc. . . . . . . . . .. 703-620-0088 

APPLIED RESEARCH, INC., 111 New South Rd., 
Hicksville, NY 11802, Tel: 516-938-9700, FAX: 516-349-
9205; Empl.: 50; Sis. Mgr: S. Klipper ..... A·1764-1765 

Local Ssles Offices & Reps 
CA los Angeles, EBA Microwave . . • . . . . .. 213-822-7510 
CA Orange, E. Bell Assocs. ............... 71+857-6079 

APPLIED RESEARCH LABS., Fisons, 24911 Stanford 
Ave, Valencia, CA 91355, Tel: 805-295-0019, lB..EX: 
4720130, FAX: 805-295-0419; EmpL: 200; Sis. Mgr: 
Charles E. Eichten 

APPLIED SYSTEMS CORP., 26401 Harper Ave" Sl Clair 
Shores,MI4B081, Tel: 313-779-8700; EmpL: 15; Sis. Mgr: 
Marty Wyrod; DiS!. Mgr: D. leadomon 

A P PRODUCTS/3M, Associated Electronics, 9325 
Progress Pkwy, Box 540, Mentor, OH 44060, Tel: 216-354-
2101, TWX: 810-425-2250; Empl.: 84; Sis. Mgr: Ketth 
Wigman; DiS!. Mgr: Pat MCintyre 

APSCO, INC., 5976 Helsley Road, Mentor, OH 44060, Tel: 
216-352-8961, TElEX: 284580, FAX: 216-35+7306; 
Empl.: 200; SIs. Mgr: Robert G. Borgia 

APTEK TECHNOLOGIES, INC., Aptek Microsystems, 
700 N. W. 12th Ave., Deerfield Beach, FL 33442, Tel: 305-
421-8450, lB..EX: 441020, FAX: 305-421-8044; FSC No.: 
36741; Empl: 150; SIs. Mgr: Joseph F. Canteno, Oir. of SIs. 

Local Sales Offices & Reps 
CA Sunnyvale, W. W. Posey Co. .......... 408-746-0771 
FL N. Palm Bch, Universal SIs. & Mklg., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-842-1440 

Il Rolling Meadows, Phase II Mklg., Inc. 
312-806-1330 

TX Richardson, Oeler & Menelaides, Inc. 
.........................•............• 21+361-8876 

Can Islington, Ont, limpet Elctms. ......... 418-23+5337 

A.p.w. CO., INC, 72 W. Main, Rockaway, NJ 07886, Tel: 
201-627-0643; EmpL: 18 

AQ SYS., 1736 Front st Yorktown Hgts., NY 10598, Tel: 
800-431-2104; EmpL: 15; SIs. Mgr: Charles E. 
Fitzsimmons; Dis/. Mgr: Charles E. Fmimmons 

AQUALARM, Marine Safety Systems, Inc., 1151 O. Bey 
Blvd., Chula Vista, CA 92011, Tel: 619-575-4011; FSC No.: 
2V373; Empl: 8 

ARCO ELECTRONICS, 9822 Independence Ave., 
Chals.worth, CA 91311, Tel: 818-882-8707, FAX: 818-882-
6513; FSC No.: 84171; Empl.: 10; SIs. Mgr: Randy Ryan 

ARCOLECTRIC CORP., 9001 Canoga Ave., Canoga 
Park, CA 91304, Tel: 818-700-1933, FAX: 818-700-9541; 
EmpL: 20; SIs. Mgr: L lewis; Dis!. Mgr: Carrie Donze 
.............................. B·1108-1113, 1644-1655 

Local Distributors 
CA Dow Radio ........................... 818-793-1195 
CA Western Swttches .................... 213-627-6126 
CA Fullarton, Orvac Elctms ............... 71+871-1020 
CA Haywood, Electro Comps. ............ 415-783-5800 
CA los Angeles, Electric Switches ........ 800-252-4640, 

800-421-8855 
NJ Denville, lashen Elctms ............... 201-627-3783, 
OR Eugene, larsco ............. .. .. . .. ... 503-484-7491 

ARC SYSTEMS, INC., 2090 Joshuas Path, Hauppauge, NY 
11788, Tel: 516-582-8020, TELEX: 230199 SWIFT UR 
ARC, FAX: 516-562-8038; Sis. Mgr: Robert Miller 

AREMCO PRODUCTS, INC., Box 429, Ossining, NY 
10562, Tel: 91+762-0685, TElEX: 13-7442, FAX: 91+ 
762-1663; EmpL: 30; SIs. Mgr: Brian Miles 

AR.F. PRODS., 2559 75th St, Boulder, CO 80301, Tel: 303-
443-4844, TWX: 91 0-940-3446; Empl.: 65; SIs, Mgr: Tersh 
Clark 

ARGA CONTROLS, 35 E. Glenarm St, Pasadena, CA 
91105, Tel: 213-682-3314, FAX: 818-799-9407; FSC No.: 
50290; Empl.: 20; SIs. Mgr: linda Galman 

Local Sales Offices & Reps 
CA Palo Aho, Mollard Mktg. ............... 415-961-0456 
LA lafayette, Kemp Engrg, Svcs. ......... 318-269-9452 
MN Minneapolis, Robert Marsh ........... 612-729-9345 
OK Tulsa, Kemp Engrg. Svcs. . . . . . .. ..•... 918-883-4501 
TX Addison, Kemp Engrg. Svcs. .......... 21+931-7100 
TX Houston, Kemp Engrg. Svcs. . . .• . . . . .. 713-466-1465 

ARGENT ELECTRONICS, 3245 s. County Rd, 25A, Troy, 
OH 45373, Tel: 513-335-0031; FSC No.: 55901; Empl.: 20; 
SIs. Mgr: Paul J. Gilmore 

ARGOS PRODS., 600 S. Sycamore SI., Genoa, IL 60135, 
Tel: 815-79+5118; Empl.: 50; SIs. Mgr: Ron Evers 

Local Ssles Offices & Reps 
CA Burlingame, Meyer, Ross & Fleming .. 415-348-6800 
CA Culver City, Wes Tech Mklg. .......... 213-837-1398 
Fl Ocala, Bencsik Assoc. ................ 904-732-9775 
GA Atlanta, Murphy & Cota ............... 40+875-2525 
Il Chicago, G. Mel. Cole ................. 312-774-3535 
IN Mulberry, Maish SIs. .................. 317-296-2322 
MA North Scttuate, WA Hendrickson ..... 617-545-0652 
MI Pontiac, Ted Firaneck SIs. ............ 313-373-9595 
MN Edina, Foster Tech. SIs. ............... 612-841-9800 
MO Kansas City, Nevco ................... 816-421-1751 
NJ Fort Lee, TMC SIs. .. .. . .. .. .. .. .. .. ... 201-94+5665 
NY Syracuse, lewis & Dunnigan ......... 315-446-5522 
OH Dayton, Shamrock Elctrn ............. 513-258-1227 
PA Wynnewood, Stinson Assocs .......... 215-896-7378 
WA lynnwood, Pacnor Mklg. .. . . . . . . . . . . .. 206-284-8020 
EXP N. Y, New York, Robum Agencies .. .. . 212-989-5939 

ARGO TRANSDATA CORP., Box 554, Clinton, CT 06413, 
Tel: 203-669-2233, FAX: 203-669-4316; Empl.: 15 

FAX: 201-996-3891 
ARIES ELECTRONICS, Box 130, Frenchtown, NJ 08825, 

Tel: 201-996-6841, TWX: 510-235-3391; FSC No.: 51167; 
Empl.: 110; Sis. Mgr: Frank Folmsbee ... C.1278-1283 

ARIES 

Local S8Ies OfficeS & Reps 
AL Hun1sville, Glen Wh~e Assocs. •. . . . . .. 205-882-6751 
AZ Fountain Hills, Westech . . . . . . . . . . . . . . . 602-837-3137 
CA Irvine, Gravely & Assocs. .....•....... 714-852-9994 
CA Santa Clara, Warren Assocs. . . . . . . . . .. 408-98IH782 
CO Denver, West Inc. . " .. .. . . . . . . . .. . . ... 303-477-8180 
Fl AHamonte Springs, APM Assocs. ..... 305-859-6831 
FL Ft Lauderdale, APM Assocs. . . . . . . . . .. 305-565-0056 
Fl Tampa, APM Assocs. ................. 813-886-2457 
GA Norcross, Glen Wh~e Assocs. ........ 404-441-1447 
IL Glenview, TM~ Techmklg., Inc. ........ 312-899-8515 
IL Lake Bluff, TMI-Techmklg., Inc. ......•. 312-295-8597 
IN Indianapolis, Hi-Tel< Sis. .............. 317-887-2564 
MO Lutherville, J. A Dougherty Sis. ....... 301-321-7890 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
MS Jackson, Glen Wh~e Assocs. ......... 601-856-5411 
MO Florissant, Delltron Co., Inc. ........... 31 +839-0033 
MO Kansas City, Delltron Co. •.....•...... 81 &436-8445 
NH Nashua, Bell Controls ................ 603-982-6984 
NJ Ho-Ho-Kus, OJ Fisher Co. ............ 201-652-ooBO 
NY Fairport, TAC SIs., Inc. ................ 716-377-2250 
NC Raleigh, Glen WMe Assocs. .......... 919-848-1931 
OH Mansfield, R J. Goosman & Assocs. .. 415-758-5746 
OK Tulsa, Rem-Air Comps. ............... 918-742-2559 
OR Forest Grove, Doran SIs. Assocs. ..... 503-357-3333 
PA North Wales, Tech. Sis. Inc. ........... 215-899-6934 
TN Gray, Glen Whtte Assocs. ............. 615-477-8850 
TX Dallas, Rem-Air Comps. .............. 21+23+1069 
VA Lynchburg, Glen Wh~e Assocs. ....... 80+525-1993 
WA Greenacres, Doran SIs. Assocs. . .. . . .. 609-922-2317 
WA Redmond, Doran SIs. Assocs. ......... 206-885-1885 

Local Distnbutors 
AL Huntsville, Comp. Dist ................ 205-983-7501 
AZ Phoenix, Arizona Comps. ............. 602-269-5686 
AZ Tucson, Southwest Sis. ............... 602-628-1613 
CA Compton, Harper S.I.O. . . . . . . . . . . . . . . .. 213-979-5090 
CA Fullerton, Pyramid .................... 213-691-0561 
CA Gardena, cal, Swttch & Signal ........ 213-770-2330 
CA Santa Clara, Peters IJe.Laet .......... 406-727-9440 
CA Santa Clara, Pyramid EIctms. ......... 408-727-9810 
CO Denver, LG.C. ......................... 303-292-6121 
CO Englewood, Indelco . . . . . . . . . . . . . . . . . .. 303-69+9444 
Fl Ft lauderdale, KSM .................. 305-971-5900 
Il Mt Prospect, Magnuson Elctms. ...... 312-958-0700 
Il Northbrook, Classic ................... 312-272-9650 
MO Bellsville, Rasco Washington......... 301-937-9100 
MA Middleboro, Glynn Elctms. ............ 617-947-4262 
MA Needham, Cronin Elctms. ............. 617-449-5000 

ARCOLECTRIC 
FULL LINE 

AUTHORIZED DISTRIBUTOR 

INCORPORATBD 

2478 FI.lch.r Dr. los Anllel.s, Cali/ornla 90039 

213-660-1310 
CAll TOll FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 
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FAX: 213-660-5130 
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ARIES 
NY Rochester, Simeona Elctms. .......... 71 &-328-3230 
NC Cary, Powell Elctms. .................. 919-467-1212 
OH Akron, Stotts-Friedman ............... 21&-253-7000 
OH Warren, REM Elctms. ................. 21&-373-1300 
OK Tulsa, The Altair Co. .................. 918-252-5791 
PA Bristol, AIM Elect ..................... 2~5-785-3500 
TX Richardson, Mair Co ..... ; ............ 214-231-5166 
Can Montrea~ Que, Tech-Rep ............. 514-337-6046 
Can Richmond, Deskin SIs. ........... . . . .. 604-273-4983 

ARlsro GRID LAMP PRODS., 65 Harbor Rd, Port 
Washington, NY 11050, Tel: 518-944-3030; EmpL: 21 

ARIUM CORPORATION, 1931 Wright Circle, Anaheim, 
GA 92808-6052, Tel: 714-978-9531, TWX: 75493; Empl.: 
40; Sis. Mgr: Dave Blakemore ........... 001208-1209. 

LDcal Sales Offices & Reps 
CA Garden Grove, Advanced Dignal Grp. 

· .. . .. . . .. . . . . .. . .. ... ... . . . . . .. . . . . . .. 714-897-0319 
CA San Jose, Ya-Man, Ltd ............... 408-559-9100 
CA Santa Clara, MANCO ................. 408-49&-6611 
HI Honolulu, Hawaiian Indo.; Instr. SIs. ... 808-523-3676 
IL ChiCago, Cornlel Midwest ............. 312-539-4838 
MD Bahimore, Rep-Iron ................... 301-799-7490 
MA North Reading, Tri-Logic Assocs. ..... 617-664-4629 
NJ Pennsauken, Scientific Reps. ......... 608-662-5222 
NJ Ridgefield, Rical Assocs. .............. 201-945-5250 
NY Syracuse, Martindale-Paul, Inc. .. . . .. .. 315-487-0515 
OH Highland Heights, Comtellnstrs. ...... 218-442-8080 
OR Lake Oswego, Syntech ............... 503-638-6793 
TX Richardson, Testech .................. 214-644-5010 
UT Ogden, AZTEC Entprs. .. .. .. .. .. .. .... 801-621-1655 
WA Kirkland, Syntech ..................... 208-488-0394 
Can No. Vancouver, B.C. Jerome & Francis Co. Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-988-1266 
Can Ottawa, Ont, AIM. Elctms. ............ 613-722-8266 

ARKAY ENGRAVERS, INC. 10-3 Drew Court, 
Ronkonkoma, NY 11779, Tel: 518-467-7795, FAX: 518-
221-0290; FSC No.: 6Z099; SIs. Mgr: Kenneth Kaplan 

ARK ELCTRNS. CORP, 1325 Industrial Hwy, 
Southampton, PA 18966, Tel: 215-322-6510, FAX: 215-
322-4231; Empl.: 20 

Local Sales Offices & Reps 
AL Huntsville, E. G. Holmes & Assocs., Inc. 

· .. . .. . .. .. . . . . .. . . . . . . . . . .. . . .. . . . . . •. 205-859-4199 
CA Fullerton, GRU Assocs. ............... 714-738-0903 
FL Orlando, E. G. Holmes & Assocs., Inc. 

· .. . .. .. . . . .. . . . . . . .. . . . . .. . . . . . . . . . . .. 305-894-8901 
GA Chamblee, E. G. Holmes & Assocs., Inc. 

....................................... 404-451-6161 
NM Albuquerque, MA YCO, Inc. . . . . . . . . . . .. 505-299-4002 
NC Cary, E. G. Holmes & Assocs., Inc. .... 719-469-8850 
WA Monroe, Envirotest, Inc. ............... 208-794-6640 
Can Ottawa, Giga-TronAssocs.,LTD ...... 613-225-4090 

ARK-LES,51 Water St, Watertown, MA 02172, Tel: 617-924-
2330, TELEX: 24-4659; Empl: 700; SIs. Mgr: Bruce 
MacNeil 

ARK-LES SPECIAL PRODUCTS CORP., stackpole 
Swnches, P.O.BOX 14466, Raliegh. NC 27620, Tel: 919-
829-6201; Empl.: 350 

Aromat 

•-~ The 
Largest. , 
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MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

I. ARMBAR INDUSTRIES INCORPORATED 

FAX: 20t~679-3222 
ARMBAR INDUSTRIES, INC., 139 WMe Oak Lane, Old 

Bridge, NJ 08857, Tel: 201-679-3377; Empl: 11; SIs. Mgr: 
Marie Gerbino. . . . . . . .. . . . . . . . . . . .. .. . . . . .. . . . .. Ao1014 

Local Sales Offices & Reps 
MD Potomac. C.E. Tech. Elctms. .......... 301-235-1942 
MA Lowell, Underwood Sis. ............... 617-258-8191 
MO Grandview, R. A. Burton Assocs. ...... 818-763-5365 
NJ Brielle, EMC Technlgsts. .............. 201-223-6699 
NY Medford, EMC Technlgsts. ............ 518-288-5522 

ARMEL ELECTRONICS, 1601 75th St., N. Bergen, NJ 
07047, Tel: 201-869-4201, TWX: 71 0-992-8842, FAX: 201-
869-4304; FSC No.: 91663; EmpL: 55; SIs. Mgr: V. A 
Pasqualino 

ARMIGER CO., Woodhead Industries Inc, 2508 N. East 
Loop 820, P.O. Box 163709, Fort Worth, TX 76161, Tel: 
817-628-3700; Empl.: 70; Sis. Mgr: Ron Kahill; Dist. Mgr: 
Larry Bucknell 

ARMSTRONG WORLD INDS., w. Uberty St, Lancaster, 
PA 17604, Tel: 717-397-0611, TWX: 717-560-4405; Empl: 
24,000 

ARNOLD ENGINEERING COMPANY, Sub. SPS 
Technologies, 300 West Street, Marengo.lL 60152, Tel: 
815-568-2000, TELEX: 25-7446, TWX: 910-642-2790; 
Empl: 650; SIs. Mgr: E. F. Migely, V.P. Mktg./SIs. 

ARNOLD I MAGNETICS 

FAX: 805-484-4113 
ARNOLD MAG .... ETICS, 4000 Via Pescador, Camarillo, 

CA 93010, Tel: 805-464-4221, TWX: 910-343-6466; FSC. 
No.: 04679; Empl.: 130; S/{J. Mgr: Jerry Satuloff 
.... . . . . . .... .. . . . . . . .. . .. . . . . . . . . .. . .. . ... 0 0 1588-1592 

Local Sales Offices & Reps 
AL Huntsville, Teqspec ................. .. 
AZ Phoenix, Arnold Magnetics Corp. .... . 
CA Los Angeles. Arnold Magnetics ...... . 
CA San Jose, Stoutlnds. ............... .. 
CO Denver, Arnold MagnetiCS Corp. . .... . 
CT Danbury, Power Assocs. ............ .. 
FL Melboume, Kennedy Assocs. ........ . 
GA Atlanta, Teqspec .................... .. 
IL Chicago. T-Squared ...... , ......... .. 
MD Silver Springs. Youth Assocs. , ....... . 
MA Chelmsford, Power Assocs. .......... . 
MN Minneapolis, Arnold Magnetics Corp. .. 
MN Minneapolis. Sector Engrg. & SIs. .... . 
MO St Louis, Palatine Engrg. & SIs. ...... . 
NY Buffalo, Hi-Tec Sis. Assocs. .......... . 
NY New Rochelle, AscoT EIctms. •........ 
OH Cleveland, Electro SIs. Assocs. ..: ... . 
OH Dayton, Electro Sis. Assocs. ......... . 
OK Tulsa, Spectra Sis. Corp. ............ .. 
OR Portland, Arnold Magnetics Corp. .... . 
PA Philadelphia, Youth Assocs. ......... . 
TX Houston, Spectra SIs. ................ . 
TX Richardson, Spectra Sis. ............ .. 
WA Seallle, Arnold Magnetics Corp. ...... . 
WI Milwaukee, Sector Engrg. & Sis. ..... . 
Can Montreal, Que, Arnold Magnetics Corp. 

205-721-1701 
800-421'11181 
805-484-4221 
408-748-0470 
800-421-8181 
617-251-7756 
305-678-6875 
404-972-7955 
312-991·2144 
301-598-5740 
617-251-7756 
800-421-8181 
612-593-1809 
314-839-0800 
718-223-5922 
914-235-8638 
21 &-729-0190 
513-42&-5551 
219-663-7166 
800-421-8181 
301-598-5740 
713-270-8212 
214-234-3600 
800-421-8181 
414-352-8280 

800-421-8181 

FAX: 201-464~8513 
AROMAT CORP., 629 Cantral Avenue, New Providence, 

NJ 07974, Tel: 201-464-3550, TWX: 710-997-9536; Empl.: 
150 ..... : ......................... ,...... Bo1375-1361 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. Assoc. ... . 
AZ Tempe, Sys. Sis. of Arizona, Inc ...... . 
AR Uttle Rock, Baacon EIctms. Assoc .... . 
CA Cupsrtino, Aroma! CoIp. .. .......... .. 
CA Garden Grove, ArOmal Corp. ....•..•.. 
CA 'Garden Grove, Eisco ............... .. 
CA Santa Clara, Fahmer-Miller ......... .. 
CO Englewood, Omega Ltd ............. . 
CT Madison, UnHed Camps. ......... : .. .. 
FL Mmland, EIR, Inc .. , ................. .. 
FL Orlando, Aroma! Corp. ............... . 
GA Atlanta, Baacon Elctms. Assoc. . ..... . 
IL Elk Grove Village, Aromat Corp. .•...•. 
IL Elk Grove Village, Cartson EIctrn Sis. 

IN Indianapolis, J & W Sis. Co. ......... .. 
IA Cedar Rapids, Carlson EIctrn Sis. .... . 
IA Davenport, Rush & West Assocs. .•... 
KS Olathe, Rush & West Assocs. .•..•.... 
MD Upperco, ImagiIron Sis. ............. .. 
MA Boume, Unned Comps. ............. .. 
MA Gilman, UnHed Comps. ' .............. . 
MI Grand Rapids, A. P. Urban & Assocs. 

MI Redford, A. P. Urban & Assocs. ......• 
MN S. St Pau~ Northport Engrg. .......... 
MO St Louis, Rush & West Assocs. •..•..• 
NJ New Providence, Aromal Corp. ......• 
NJ W. Caldwel~ Mariniello Tech. Sis. Co. 

NM Albuquerque, SSA Inc. of New Mexico 

NY Rochester, Ontec .................... . 
NC Raleigh, Baacon EIctms. Assoc ....... . 
OH Kettering, J. A. Thornberry Co. . ...... . 
OH Solon, J. A. Thornberry Co. .......... . 
PA Pittsburgh, Covert & Newman Co. .•.. 
TX Austin, UKra Rep .................... . 
TX Dallas, Ultra Rep .................... . 
TX Houston, Ultra Rep .................. . 
TX Richardson, Aromat Corp ............. . 
UT SaHake City, Omega, Ltd ........... . 
WA Redmond, Sis. & Engrg. ............. .. 
WA Vancouver, SIs. & Engrg. ............ .. 
WI Milwaukee, Carlson EIctrn Sis. ....... . 
Can Mississauga, Ont., Aroma! Canada, Inc. 

Can Mississauga, Ont., Tech-Trek Ltd ..... 
Can St Laurent. Que, Tech-Trek Ltd ....•. 
Can Vancouver, B.C, Deskin Sis. Corp. .... 

Local Distributors 
AL Huntsville, Pioneer T echnlgs. ....... .. 
AZ Temps, Ball Inds. ................... .. 
AZ Tempe, J. C. inti ..................... .. 
AR Little Rock. Newark EIctfns. ......... .. 
CA Chatsworth, Mil-Com Dist ........... . 
CA Garden Grove, Ballinds. ............ .. 
CA Gardena, Bell Inds. .................. . 
CA Inglewood, Newark Elctms. .......... . 
CA MIn View, Ball Inds. ................ .. 
CA Rancho Cordova, Acacia Sis., Inc. .... . 
CA San Diego, Acacia Sis., Inc. ......... .. 
CA San Diego, Ball Inds. ................ .. 
CA Santa Ana, Norstan ................. .. 
CA Santa Clara, Mester Dists. .......... .. 
CA Santa Monica, Master Distrs. ........ .. 
CA Sunnyvale, Acacia SIs., Inc. .•..•...... 
CA Sunnyvale, Ballinds. ................. . 
CA Thousand Oaks, Bellinds. ........... . 
CO Denver, Newark EIctms. ............ .. 
CO Englewood, Industrial EIctms. ........ . 
CO Lakewood, Acacia Sis., Inc. .......... . 
CO Wheat Ridge, Bellinds. .............. . 
CT Naugatuck, SCR EIec. Co. .......... .. 
CT Wallingford, Cronin Elctms. .......... . 
FL Altamonte Springs. Pioneer Technlgs. 

FL Deerfield Bel\, Pioneer Technlgs. ..•.. 
FL Ft Lauderdale, Dielco ............ , .. .. 
FL Largo, Bell Inds. .................... .. 
FL Longwood, Dielco .................. .. 
GA Norcross, Bell Inds. .................. . 
GA Norcross, Pioneer Technlgs. ........ .. 
IL Elk Grove V~ Ball Inds. .............. . 
IL Mt Prospect, Magnuson EIctms. •..... 
IL Mt Prospect, Magnuson EIctms., Inc. 

IL Rolling Meadows, A.M. Elctms. ......•. 
IL Urbana, Bell Inds. ................... .. 
IN Fl Wayne, Bellinds. ................ .. 
IN Indianapolis, Bellinds. .............. .. 
IN Indianapolis, Magnuson Elctms. ••..•.. 
IN Indianapolis, A. M EIctms. ........... . 
IA Cedar Rapids, Bell Inds. ............ .. 
LA Metane, Newark EIctms. ............. . 
MD Colombia, Aztech Elect ............. .. 
MA Canton, Impact Sis. Co. ............. .. 

205-661-5031 
602-829-9338 
501-224-5449 
408-448-5000 
714-895-7707 
213-533-1255 
408-727-9800 
303-762-1921' 
203-245-4810 
305-6SO-9600 
305-855-1075 
404-258-9640 
312-593-6535 

312-958-8240 
317-842-3740 
319-377-6341 
319-368-9494 
913-764-2700 
301-374-5800 
617-228-0556 
203-889-4050 

618-245-0511 
313-535-2355 
612-457-8000 
314-965-3322 
201-464-3550 

201-228-4418 

505-669-2901 
716-464-8636 
91.9-787~0330 
513-258-1883 
218-248-4995 
412-531-2002 
512-474-8696 
214-783-8831 
713-961-1262 
2f 4-235-0415 
801-277-8061 
208-883-4999 
208-573-5161 
414-476-2790 

419-624-3777 
418-238-0366 
519-337-7540 
604-324-8343 

205-837-9300 
802-968-7800 
802-968-0693 
501-225-6130 
213-998-3111 
714-220-0681 
213-515-1800 
213-671-7066 
415-960-1440 
916-638-1861 
619-565-4365 
619-268-1277 
213-924-7651 
408-498-6151 
213-452-1229 
408-745-7200 
408-734-8570 
850-499-6621 
303-757-3351 
303-894-9444 
303-232-2882 
303-424-1965 
203-729-8274 
203-265-3134 

305-92HI680 
305-428-6677 
304-973-8700 
813-541-4434 
305-831-3224 
404-662-0923 
404-448-1711 
312-640-1910 
312-958-0700 

312-958-0700 
312-358-0300 
217-328-1077 
219-423-3422 
317-875-8200 
317-247-5108 
317-291-7110 
319-395-0730 
504-838-9771 
301-995-6800 
617-821-1500 

620 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA Middleboro, Glynn Elctms. .•..•....... 617-947-4262 
MA Needham, Cronin EIctms. .. . . . • . . • . . . . 617-449-5000 
MA Woburn, Belllnds. •.••.•...•..•..•..• . 617-932-osn 
MI Ann Arbor, Bellinds. .................. 313-971-9093 
MI Grand Rapids, R M. EIctms. .......... 616-531-9300 
MI Uvonia, LWC Dlslrs..lnc. .............. 313-464-nOO 
MI oak PI<., Newark EIctms. .. .. .. .. .. .. .. 313-967-0600 
MN Eden Prairie, Magnuson EIctms. ....•. 612-829-0563 
MN Hop!cins, Joel Co. ............ .. .... ... 612-935-6202 
MN MInneapolis, Control Design Supp. Inc. 

....................................... 612-721-6555 
MN Minneapolis, Newark EIctms. ......... 612-331-6350 
NJ Oakland, Relay Specialties............ 201-337-1000 
NJ Plainfield, Mars EIctms. ............... 201-757-4332 
NM Albuquerque, Bellinds. ............... 505-292-2700 
NY BuHaIo, Summit Distrs. .. .. .. .. .... .... 71 &884-3450 
NY Hauppauge, Jaco EIctms. ............. 51&273-5500 
NY Lynbrook, Peerless Radio Corp. ........ 51&593-2121, 

212-523-3456 
NY Ml Vernon, OAR IndL EIcIm. Sis. .•...• 914-599-2224 
NY Rochester, Masline EIctms. ........... 716-54&5373 
NC Charlotte, Dixie EIctms. ............... 704-3n-5413 
NC Charlotte, Dixie EIcIms., Inc. .......... 704-3n-5413 
NC Charlotte, EIctms. Mktg. Corp. . .. . . . . . . 704-394-6195 
NC Charlotte, Pioneer Technlgs. .......... 704-527-8166 
NC Wins1on-Salern, Dixie EIctms. ......... 919-724-5961 
OH Columbus, EIctms. Mktg. Corp. (EMC) 

....................................... 614-299-4161 
OH Dayton, Bell Inds. ..................... 513-434-8231 
OH Dayton, Bellinds. ..................... 513-435-6660 
OH Highland Heights, EIctms. Mktg. Corp. (EMC) 

.. .. .. .. .. .. . . .. .. . .. .. . .. .. .. .. . .. .. .. 216-442-3441 
OH Kettering, EIctms. Mktg. Corp. (EMC) .. 513-439-4711 
OH Valley VIeW, Newark EIctms. .......... 216-447-8860 
OK Oklahoma City, Newark EIctms. . • . . . .. 405-495-5000 
OK Tulsai Newark EIctms. ................ 918-832-7004 
OK Tulsa, Norvell EIctms. ................ 918-254-8606 
OR Beaverton, Acacia Sis., Inc. .....•..... 503-646-33n 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
OR Portland, P&R Inds. ................... 503-641-9525 
PA HoISham, Pioneer/DeL Vall .......... 215-674-4000 
PA McKean, Advacom ................... 814-476-7n4 
PA Wayne, Peak EIctms. ................. 215-293-9000 
RI PaW1uckel, Major/Edwards ........... 401-725-7400 
SC Charleston, Dixie EIctms. ............. 803-554-7515 
SC Columbia, Dixie Elctms. .. .. .. .. .. .. ... 803-n9-5332 
SC Greenville, Dixie EIctms. .............. 803-297-1437 
TN Gray, Dixie EIctms. ................... 615-4n-3838 
TN Knoxville, Dixie EIctms. ............... 615-938-4131 
TN Nashville, Bellinds. ................... 615-242-2682 
TN Nashville, Pioneer Technlgs. .......... 615-367-4400 
TX Austin, Newark EIctms. ............... 512-338-0287 
TX Austin, Norvell Elctms. ................ 512-837-5555 
TX Austin, Southwest EIctms. ............ 512-343-7694 
TX Dallas, Computer Camps. Corp. ....... 214-239-0271 
TX Dallas, Newark EIctms. .... ,.......... 214-340-3585 
TX Dallas, Norvell EIctms. ................ 214-233-0020 
TX Dallas, Southwest EIctms. •...•....... 214-234-2050 
TX Garland, Newark EIctms. ............. 214-494-5911 
TX Houston, Newark EIctms. ............. 713-782-4800 
TX Houston, Newark EIctms. ............. 713-827-7040 
TX Houston, Newark EIctms. ............. 713-827-0630 
TX Houston, Norvell EIctms............... 713-7n-1666 
TX Irving, Newark EIctms. ................ 214-256-6585 
TX Richardson, Bellinds. .. .. .. .. .. .. .. .. . 214-690-0466 
TX Richardson, Southwest EIctms. ....... 214-234-3050 
TX San Antonio, Newark EIctms. ......... 512-349-2641 
TX S1aIIord, Southwest EIctms. .. .. .. .. .. . 713-491-4900 
UT Salt Lake City, Bellinds. .............. 801-972-6969 
VA Roanoke, Mexitronics Corp. ... . . . . . . . . 703-342-4444 
WA Bellevue, Belllnds. ................... 206-747-1515 
WA Seattle, Pacific EIctms. .. .. .. .. .. .. .... 20&575-1050 
WI Mequon, Taylor EIec. ................. 414-241-4321 
WI Waukesha, Bellinds. ................. 414-547-6679 
Can Brampton, On!., Zentronics .... .. .. .... 416-451-8445 
Can Calgary, AIberIa, Zentronlcs . • . . . . . • . .. 403-272-1021 
Can Mon1reaJ, Que., Ferro Technique Ltd. • . 514-341-3450' 
Can Nepean, On!., carsten EIctms. ........ 613-726-9250 
Can Nepean, On!., Zentronics .. .... .. .. .... 613-226-6640 
Can Richmond, Be, Zentronics •••.....•... 604-273-5575 
Can Scarborough, On!., Carsten EIctms. .•. 416-495-7705 
Can SL Laurent, Que., carsten EIctms. •...• 514-334-6321 
CanSL Laurent, Que., Zentronics .......... 514-737-9700 
Can Winnipeg, Manitoba, Zen1ronics .. . . . .. 204-694-1957 

ARRAY ANALYSIS, INC, 200 Langmair Lab., Brown Ad., 
Hhaca, NY 14850, Tel: 607-257-6800, 800-451-8514, FAX: 
607-257-2445 

ARRA INC, 15 Harold CL, Bay Shore, NY 11706, Tel: 51& 
231-8400, TWX: 510-227-6231; FSC No.: 09992; EmpL: 
50; Sis. Mgr: M. V. Geraci 

ARROW FASTENER, 271 Mayhill SL Saddlebrook, NJ 
07662, Tel: 201-843-6900; Empl: 600 

ARROW HART COMPONENTS 

FAX: 804-973-2236 
ARROW HART COMPONENTS, Cooper 

Industries, P.O. Box 9050, Charlottesville, VA 22906-
9050, Tel: 804-973-4411 ....................... B-1661 

Local Sales Offices & Reps 
AZ Phoenix, M.ESInc. ................... 602-274-0898 
CA Anaheim, Southwest Controls ........ 714-758-1100 
CA Naval0, Control Design Camps. ....... 415-457-9943 
CA San Ralae~ Arrow Hart Comps. ....... 415-457-9940 
CA Westminster, West EIcIm. Sis. ........ 714-698-0120 
CT Hartford, Arrow Hart Comps. .......... 203-249-8471 
FL Fl Lauderdale, Motion Prods. ......... 305-486-3440 
10 Boise, Temco, Northwest .........•... 208-345-2051 
IL Addison, Hedge Assocs. .............. 312-543-0668 
IN Indianapolis, ESL..................... 317-638-4439 
IA Cedar Rapids, Lorenz Sis. ............ 319-3n-4666 
KS Merriam, Lorenz Sis. .................. 913-364-6556 
MN SL Pau~ Vlkeland SIs. .. .. .. .. .. .. .. .. . 612-645-4647 
MO University City, Lorenz SIs. ............ 314-997-4558 
NE Uncoln, Lorenz SIs. ................... 402-475-4660 
NJ Paramus, Prime IndL Camps. ......... 20 1-262-9090 
NY Rochester, Electra SIs. Corp. .......... 71&427-7660 
NY Syracuse, Electra SIs. ................. 315-463-1248 
OR Hillsboro, Temco Northwest ........•. 503-649-8375 
PA Pittsburgh, Riggs EIclrL SIs. Co. ....... 412-244-0895 
PA Willow Grove, O'Driscoll SIs. .......... 215-859-3728 
TX Richardson, Arrow Hart Comps. .. . . . .. 214-669-2496 
WA Bothel~ Temco Northwest ............ 20&821-5434 
WA Spokane, Temco Northwest .......... 509-534-8635 

Local Dislributors 
AR UtIle Rock, CarHon-Bates Co. . . . . . . . .. 501-562-9100 
CA Commerce, Electro Camps. ........... 213-727-0200 
CA Covine, SeIecta SwHch ............... 213-967-4123 
CA Gardene, CeIRornia Swi1ch & Signal .. 213-770-2330 
CA Hayward, Electro Camps. ............. 415-783-5800 
CA Los Angeles, Electric Switches ....... 213-660-1310 
CA San Jose, Consolida1ed Parts . . . . . • . .. 40&-263-9521 
CA San1a Clara, Cypress Elctms. ......... 408-980-2500 
CA San1a Fe Springs, Eurton EIec. ........ 213-946-44n 
CA Santa Monica, Master Distr. .. . . . . . . . .. 213-452-1229 
CA Tustin, Western Switches & Control. .. 714-731-4333 
CO Denver, Star for Parts .. . . . . . . . . . . . . . .. 303-623-4224 
IL Addison, LConipoChicago . . . . . . . . . • . .. 312-628-1400 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Chicago, Revere EIec. Supp. .......... 312-738-3636 
IL Palatine, OHM Elctms. ................ 312-359-5500 
IL Rockford, G. C. EIctms. ............... 815-968-9661 
IL Wood Dale, Electro Kinetics .......... 312-595-6700 
IN Indianapolis, Graham Elctms. ......... 317-634-8202 
MA Allston, Hilco EIec. Supp. ............. 617-783-2600 
MA Hingham, Sager ElclrL ................ 617-749-6700 
MI Uvonia, AS EIctms. ................... 313-525-1155 
MI SL Clair Shores, SPEMCO ............ 313-771-2700 
MN SL Pau~ Gopher Elctms. Co. ........•. 612-483-4450 
MO Marylend Heights, LComp ............ 314-291-6200 
NE Uncoln, Scott Elctms. ................. 402-466-8221 
NH Nashua, Brevan EIec. Inc. .. . . . . . . . . . .. 603-889-7230 
NJ Camden, General Radio Sys. Co. ..... 609-964-8560 
NJ Prospect Park, Kappa................. 201-790-1999 
NY BuHaIo, SummH Distrs. • . . . . . . • . . . . . . .. 716-884-3450 
NY Hauppauge, Sager EIec. .............. 516-348-1300 
NY Hempstead, Electronic Equip. ......•.. 516-538-5510 
NY Lynbrook, Peerless Radio Corp ........ 516-593-2121 
NY Woodside, Switches Unlld. . . . . . . . . . • .. 212-478-5000 
NC Winston-Salem, Kirl<man EIctms. ...... 919-722-9131 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cleveland, Midland EIec. .......... .... 216-248-3600 
OH Cleveland, Pioneer/Clevelend ........ 21&587-3600 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OR Portland, Johnstone Corp. ............ 503-231-4833 
PA Philadelphia, Philadelphia Elctms...... 215-568-7444 
TX Dallas, Associated Aircraft ............ 214-331-4381 
TX Dallas, Harrison Equip. ..•.........•... 214-239-2750 
TX Fl Worth, Allied Elctms. .. .. .. .. .. .. .. . 817-336-5401 
TX Garland, Newark Elctms. ............. 214-494-5911 
WA Seettle, Campbell H. D ................ 206-433-1900 
WA Seettle, Radar EIec. ...... .... .. ....... 206-282-2511 
WI Mequon, Taylor Elec. Co. ............. 414-241-4321 

FAX: 516-333-8911 
ARSTAN PRODUCTS INTERNATlONAL INC., 99 

Jericho Tpke., Jericho, NY. 11753, Tel: 516-333-8100, 
TELEX: 4973964 (ARSTAN is answer back); EmpI.: 300; 
SIs. Mgr: Stan Shapiro... A-2180-2183; 001594-1595 

ARTEL 
Local Sales Offices & Reps 

CA San DIego. S & A Tech. Sis. .......... 619-295-0738 
CA San1a Ana, S & A Tech. Sis. .......... 714-25D-0121 
CA San1a Clara, RC EIctms. .............. 408-988-0701 
GA Atlanta, Electro Sis. In(:. ............... 404-394-1122 
MA Framingham, Bob Mirabella ........... 617-8n-Q884 
NY No. Syracuse, R F. Raux ............. 315-458-9189 
NC Raleigh, KZJ Camps. Sis. Co. ......... 919-782-8100 
OH Dayton, KW EIcIm. Sis. Inc. ........... 513-89D-2150 
OH Shaker Hgts., KW EIcIm. SIs. Inc. . . . . .. 216-491-91 n 
PA Allison PI<., KW EIcIm. Sis. Inc. ........ 412-487-4300 
TX Dallas, Rero-Air Camps. Corp. ........ 214-234-1069 
TX Houston, John Dunkel ................ 713-729-1870 
WA Redmond, EIcIm. Mkgt Grp. .......... 206-662-0962 
WA Vancouver, EIcIm. Mktg. Grp. ......•.• 503-664-5935 

Local DisIributors 
NC Raleigh, Century EIctms. .... .. .. .. .... 919-872-2203 
PA Norristown, Century EIctms. .......... 215-631-5400 

ARTEL COMMUNICATlONS CORP, 22 Kane Industrial 
Dr, Hudson, MA 01749, Tel: 617-562-2100, FAX: 617-582-
6942; EmpL: 80; SIs. Mgr: Frank Baker, Dir. of Sis. 

ARROW 
HART 

La~Z~st" Over Relay & 8. 000, 000 

g,~:'~~~~r. • • ~~~{~e~ 
In the World In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

ARROW HART 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INCORPORATED 

2418 Fletcher Dr. Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 621 



ARTISA 
ARTISAN CONTROlS CORP, p.a Box233, 5 Eastmans 

Rd.. Sta 100, Parsippany, NJ 07054, Tel: 201-'426-1770, 
FAX: 201-'426-1426; Empl: 100; SIs. Mgr: Gail Norton; 
Dist. Mgr: Gail Norton 

ARTRONIC INSTRUMENT Co. INC, 9 Division St, 
Sidney, NY 13838, Tel: 607-563-8444; FSC No.: 09446; 
EII1!l: 12 . 

ARTRONICS CORPORATION, 124 Heritage Dr, P.O. 
Box 5070, PortsmouIh, NH 03801, Tel: 803-4330-3111, 
FAX: 603-433-4684; Empl: 20; SIs. Mgr: Anthony 
Sentomango 

Manufacturers and Sales Offices Directory 
ASPECT ELECTRONICS INC, 725 San AIeso, ASTROMEC, INC, 1780 Forrest Way, carson City, NV 

Sunnyvale, CA 94086, Tel: 408-737-2290; EmpL: 48; SIs. 89706, Tel: 702-883-9226, FAX: 702-S83-9228; E""L: 24; 
Mgr: Donald Roelands SIs. Mgr: J. Paul Sutton 

ASPEN RIBBONS INC, 555 Aspen Ridge Dr, Lafayette, 
CO 80026, Tel: 303-668-5750, 800-525-0646/9966, 800-
22&-3073 (in CO), TELEX: 45-0055; FSC No.: 84-0724829; 
El11)l: 380; SIs. Mgr: Peter C. Williams; Dist. Mgr: Alexis 
PoIe1 

A. S. R SERVOTRON, INC., (Sub. Baldor Elec.Co.), 
7945 Deering Ave., Canoga Park, CA 91304, Tel: 81&-999-
6193, TELEX: 181213 ASR USA CNPK;Empl: 2400; SIs. 
Mgr: Robert W. Ferran 

Local Sales Offices & Reps 
AL Huntsville, Remco ....•............... 205-533-3763, 
AZ Phoenix, Thor Engrg. ................. 602-437-1463, 
CA MIn. View, Thorson West ............. 415-964-9300, 
CA Signal Hill, Thorson Co. of So. CslW .•.. 21:H;95-0361, 
FL Pompano Bch., JP. Eictm. Sis. Co. •. .• 305-782-6830, 
IL Loinbard, Genesis One SIs. ........... 312-953-8716, 
MA Hopkinton, Mantee, Inc. ............... 617-435-3434, 
MN Minneapolis, Deerland Distrs., Inc. ..... 612-331-6433, 
NY Cutchogue, L M J. Martin Assocs., Inc. 

.. .. . . .. ..•. . .. . .. ... ..•.. .. . .•. . .. .... 516-734-5337, 
Richardson, Barger Engrg., Inc. .•...•. 214-349-6171, AATWiRE/OODUCO, 9 Wing Dr, Cedar Knolls, NJ 07927, ASSEMBLY SPECIALISTS, 914 Main St, Box 965, Acton, TX 

Tel: 201-267-2000, FAX: 201-267-3267; Empl: 110; Sis. MA0172O, Tel: 617-263-9100; Sis. Mgr: George L Boyden 
Mgr: Alan Egler 

ASACA SHIBASKU CORP. OF AMER, 12509 Beatrice 
St, Los Angeles, CA 90066, Tel: 827-7144, TELEX: 
182089; SIs. Mgr: Alan R Davis; Dist. Mgr: Susan 
Grossinger 

ASELCO, INC, 429 E. Diamond Ave., Su~e E, Gaithersburg, 
MO 20877, Tel: 301-883-1937, TELEX: 896484, FAX: 301-
840-1382; El11)l: 7; SIs. Mgr: Yoon Kim 

ASGALIUM SA, P.O. Box 906, La Chaux-QrFonds, 
Switzerland CH-2301, Tel: 0114139281 351, TELEX: 952 
207; E""l: 12; SIs. Mgr: Marc Heyraud; Dist. Mgr: Marc 
Heyraud 

ASHLAND ELECTRIC PRODUCTS, 60 39th Street, 
Brooklyn, NY 11232, Tel: 716-965-0770; FSC No.: 04810; 
Empl: 50; Sis. Mgr: F. J. von Mering 

A.S.I. MICROSYSTEMS, INC, (Formerly Andrich 
Systems, Inc.), 1699 Rooseve~ Ave., Bohemia, NY 
11716, Tel: 516-589-5656, FAX: 516-569-6094; SIs.Mgr: 
Robert G. Andrews 

ASM, 525 Truck La, Smithfield, NC 27577, Tel: 919-934-
3104; FSCNo.: 31336; Empl.: 12; SIs. Mgr: P. A. Medicks 

ASMD, INC, 11 03Q.C Roselle SI., San Diego, CA 92121, Tel: 
619-453-8111, FAX: 619-453-7220; EmpL: 45 

•-nt;:SOCIATED 
. RESEARCH, INC. 

Hypots & Megometers 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91304. (81 B) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model4040a 

ASSEM-PRO INSTR9, See Ovemight Engineering, 
Inc. 

ASSMANN COMPONENTS, Div. of ebmlndustries, 
Inc, 525 New Britain Ave., Unionville, CT 06085, Tel: 203-
674-1515, 1WX: 710-423-8723; Sis. Mg': Robert S. 
Sobolewski; Dist. Mg,: David cease 

ASSOCIATED CIRCUITS INC, 621 Old County Ad., San 
Carlos, CA 94070, Tel: 415-592-7528, TELEX: 415-595-
8927, 1WX: 415-595-0762; EmpL: 34; SIs. Mgr: Rick 
Mendiola 

ASSOCIATED ELECTRONICS & MFG. CORP., 546 
Valley Rd., Upper Montclair, NJ 07043, Tel: 201-783-7800, 
TELEX: 138866, FAX: 201-783-7495; EmpL: 69; Sis. Mgr: 
RonaldA Fox 

ASSOCIATED ENVIRONMENTAL SYSTEMS, Craig 
Systems, 10 Industrial Way, Amesbury, MA 01913-4848, 
Tel: 617-388-5662, 1WX: 71()-347-0590, FAX: 617-388-
0845; Empl.: 300; Sis. Mgr: John M. O'Rourke; Dist. Mg,: 
John M. O'Rourke 

i'ltASSOCIATED 
RESEARCH. INC 

FAX: 312-295-9165 
ASSOCIATED RESEARCH, INC., 905 Carriage Pk. 

Ave, Lake Bluff, IL 60044, Tel: 312-295-3312, TELEX: 26-
3511; FSC No.: 04273; E""I.: 58; Sis. Mg,: Joe Guerriero; 
Dis!. Mg,: Joseph Guerriero ................... 001210 

Local Sales Offices & Reps 
CO Lakewood, Technical Mklg. ........... 303-232-1516 
FL Orlando, Dat~ Inc. ................. 305-843-5224 
GA Marietta, Tanner & Assocs., Inc. ....... 404-952-7773 
IL Columbia, R L Weisheimer & Assocs. 

....................................... 618-281-4148 
IL Streamwood, Fortier Testing & SIs. ... 312-837-5407 
MN Minneapolis, Minnkota Elec. Sis ....... 612-871-7838 
NC Charlotte, W. R Daniel & Assocs. ..... 704-376-8603 

ASSOCIATED SPRING,BARNES GRP., 10 Main Sl, 
Bristo~ CT 08010, Tel: 203-5B3-1331, TELEX: 962449, 
1WX: 71 ()-454-0592; Empl.: 1850; Sis. Mg,: O. R Hornish 

ASSOCIATED TESTING LABS, Keddy Corp, 53 
Second Ave., Burlington, MA 01803, Tel: 617-272-9050, 
FAX: 617-272-8184; Sis. Mgr: Robert Croll 

ASTEC USA, LTD., A BSR Inti. Co, 2880 San Tomas 
Expwy, 6200, Santa Clara, CA 95051, Tel: 408-748-1200, 
TELEX: 4745018 ASTEC UI,1WX: 310-474-5018; EmpL: 
100; Dist. Mgr: R. Sinagra 

ASTON ELECTRONICS, INC., Aston Electronic 
Designs, Ltd., 346 N. Lindenwood, Olathe, KS 66062, Tel: 
913-782-4007, FAX: 913-782-1681; EmpL: Paul Slewart; 
Sis. Mgr: Mike Brunsky 

ASTRO DYNAMICS, INC., 2 Gill Sl, Wobum, MA 01801, 
Tel: 617-935-4944; EmpL: 50; Sis. Mgr:Leo Donahue 

ASTRD-GED-MARINE, INC., 202 E. Cola SI., Santa 
Biu-bara, CA 93101, Tel: 805-965-7005; FSC No.: 51473; 
Empl.: 15 

ASTRO INSTRUMENT CORP., 2501 NW 17th Ln, 
Pompano Beach, FL 33064, Tel: 305-973-8900, TWX: 51 ()-
956-9601, FAX: 305-975-9924; FSC No.: 51761; SIs. Mg,: 
Peter J. Sinatra, Jr. 

ASTRO-MED, INC., 800 East Greenwich Avenue, W. 
WlIIWic/<, RI 02893, Tel: 401-826-4000, 1WX: 71().382-
6409; Empl: 189; Sis. Mgr: Everett V. Pizzuti; Dist. Mgr: 
Vincent A. Paolino .............................. 001417 

Local Distributols 
Can Toronto, Ont., RCC Elctms. ........... 416-252-5094 

ASTRON CORP., 9 Autry, Irvine, CA 92718, Tel: 714-45&-
7277, FAX: 714-45&-0826; Sis. Mgr: William Pochirowski; 
Dist. Mgr: WilHam Pochirowski ................ 001596 

Local Distributols 
CA Hayward, Argus EIctrns. .............. 415-887-1440 
CA Los Angeles, Henry Radio ............ 213-82()-1234 
CA Van Nuys, CMC Distrbg. .............. 818-994-4455 
CO Aurora, Electro Tech SIs. ..•.......... 303-343-8937 
CO Denver, CW Elctms. .................. 303-832-1111 
GA Marrietta, NBC MkIg. . .. .. .. • .. .. .. .... 404-424-9097 
Il Joliet, Communications Assoc. . . . . . . .. 81 ~7 44-6444 
IL Joliet, Primus Elctms. ................. 815-436-8945 
MD Cockleysville, Tessco. ................ "301-785-5300 
MA N. 8rouate, Two Comm Inc. .......... 800-343-5519 
MA Reading, Graham Radio .............. 617-944-4000 
MA Westport, Com Mar Inc. ............... 617-636-6961 
MN Sl Pau~ Capital SIs. .................. 612-642-1120 
NJ Clifton, Meridian Comms. ............. 201-473-1623 
OH Cincinnati, Cartwright Comms. ........ 513-489-1755 
TX Dallas, M. Hutton Co. ................. 214-484-0560 
WA Bellevue, Arva PaOOic .•............•.• 206-453-2132 
WI Madison, Elmquist Elctms. .........•.. 60&-222-0900 
Can Weston, Onl., Eestcom Inds. .......... 416-743-7601 

-. asJ:) 

ASTROSYSTEMS, 6 Nevada Dr, Lake Success, NY 
11042, Tel: 516-326-1600, 1WX: 51()-223-0411; EmpL: 
220; Sis. Mg,: Howard Lazarus ................ 001597 

Local Sales Offices & Reps 
CA Cerritos, Foxco Equip. ................ 213-921-3421 
CO Englewood, Dynatech ................ 303-773-2830 
DE Garrison Lake, Braga-Matarese, Inc. .. 302-653-5005 
FL Melbourne, Reynolds & Assocs. ...... 305-259-7000 
IL Elgin, JHS Assocs. .................... 312-741-9070 
IN Mishawaka, Engineered Sis. .......... 219-255-5111 
IA Cedar Rapids, D~ Troni .. Inc. .......... 319-377-8275 
KS Wichita, 01-Troni .. Inc. ................ 316-836-0884 
MA Ashland, Polytek Assocs., Inc. .. .. . .... 617-881-4741 
MO Bridgeton, Di-Troni .. Inc. .............. 314-291-4777 
MO Raytown, Di-Troni .. Inc. . • . . . ... . . . . . . . . 81 &-365-6340 
NC Charlotte, Jake Rudisill Assoc. Inc. .... 704-377-6901 
OH Cleveland, Instr. Sys. ............... .... 216-845-8800 
OH Dayton, Instr. Sys. .................... 513-294-2838 
OR Portland, Frys Controls, Inc. .•. . . . . . . .. 503-226-2620 
PA P~rgh, Instrumentation Sys. ....... 412-623-7005 
PA Wanninster, Multi-Measurements ....• 215-675-3082 
TX Dallas, Data Mklg. Assocs., Inc. ....... 214-661-0330 
WA Bellevue, Fry Controls, Inc. . .. . . . . .. . .. 206-262-9270 
WA Seattle, Datacom & Assocs., Inc. ...... 206-285-2525 
WI Appleton, Bu-Nell Eng. Co. .. . . . . . . . . .. 414-733-4242 
WI Waukesha, Bu-Nell Eng. Co. .......... 414-784-0994 
Can Willowdale, Onl., Arthur Rosenblum SIs. 

....................................... 416-224-1177 

ASTROTOOLcO.INC,21615SouthwestTuaiatinVailey 
Hwy, Beaverton, OR 97006, Tel: 5ci3-642-9853 

ASTRO-VALCOUR INC., BUhrmann-Tetterode, 100 
Thomas Road North, Hawthorne, NJ 07507, Tel: 201-423-
3000, TELEX: 130545, FAX: 1-201-423-1987; Empl.: 200; 
Sis. Mgr: Charles Newcomer 

A-SYSTEMS INC, 1500 Avon Sl Extd., Charlottesville, VA 
22901, Tel: 804-295-7200; Sis. Mgr: F; M. Artrip 

622 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

FAX: 215-266-2935 
AT&T, 555 Union Blvd., Allentown, PA 18103, Tel: 1-800-

372-2447, In C8nada:1-800-553-2448 
..... A-1015-1022, 1339-1341, 1719-1730.2184-2191; 

a-1383; Dol598-1S99, 2071-2073 

Locsl Sales Offices & Reps 
AI. Huntsville ..•.....•..•................ 205-837-6062 
AZ. Phoenix ....•......................... 802-231-()639 
CA Cypress. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 714-22<Hll 00 
CA Los Angeles ...•.....•...............• 213-728-5184 
CA Sunnyvele. . . . . . • • . . . . . . . . . . . . . . . . . . .. 408-522-5555 
CA VanNuys............................. 818-785-4911 
FL Orlando. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-345-7296 
GA Norcross. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404-446-4710 
IL Itasca ..... :.......................... 312-250-9777 
MA Framingham. . . . . . . . . . . . . . . . . . . . . . . . .. 617-626-2161 
MN Minneapolis .......................... 612-724-2019 
NJ Berkeley Hgl ......................... 201-n1-2801 
NC Raleigh ............................... 919-790-9004 
OR Portland.. . . . . . . . . . . . . • . . . . . . . . • . . . . . . 503-244-3883 
PA King of Prussia ....................•.. 215-768-2626 
TX Bedford ..............•............... 817-354-9798 

Local DislributDrs 
AI. Huntsville, Schweber ....•.....•..•... 205-895-0480 
AZ Phoenix, Schweber ...............•... 802-997-4874 
CA Irvine, Schweber •.•.... . . . . . . . . . . . . . .. 714-663-0200 
CA Sacramento, Schweber ............... 916-929-9732 
CA San Diego, Schweber . . . . . . . . . . . . . . • . • 619-450-0454 
CT Danbury, Schweber . . . . . . . . . . . . . . . . . .. 203-748-7080 

. FL Pompano Beh., Schweber ............ 305-9n-7511 
GA Norcross. Schweber .......•.....•.... 404-449-9170 
IL Elk Grove V~ Schweber ......•....... 312-384-3750 
IA Cedar Rapids, Schweber ............. 319-373-1417 
KS Kansas City, Schweber ............... 913-492-2922 
MD BaHiomore, Schweber ................ 301-792-4025 
MA Bedsford, Schweber ............•..... 617-275-5100 
MO St Louis, Schweber .................. 314-739-0526 
NH Manchester, Schweber ............... 603-625-2250 
NJ Fairfield, Schweber ................... 201-227-7880 
NY Rochester, Schweber .. . . . . . . . . . . . . . • . 716-424-2222 
NY Westbury, Schweber . . . . . . . . . . . . . . . . .. 516-334-7474 
OH Dayton, Schweber ..........•......... 513-439-1800 
OK Tulsa, Schweber • . . . . . . . . . . . . . . . . . . . . . 918-622-8000 
PA Pittsburgh, Schweber ..............•.. 412-782-1800 
TX Houston, Schweber . . . . . . • . . . . . . . . . . . . 713-784-3800 

ATC. POWER SYSTEMS, INC, 472 Amherst Street, 
Nashua, NH 03063, Tel: 603-882-1386, lB.EX: 756779; 
FSC Il10.: 61814; EmpL: 35; Sis. Mgr: Thomas J. Meeley 

ATEC, INC., 8219 Kempwood Or, Houston, TX n055, Tel: 
713-468-7971, lB.EX: n-4132 FLEKS HOU; FSC Il10.: 
09552; Empl.: 40; SIs. Mgr: F. Sawberger 

ATHENA CONTROlS, INC, 5145 campus Or 
Whllemarsh IIId. campus, Plymouth Meeting, PA 1946£ 
Tel: 215-828-2490, lB.EX: 50-3309; EmpL: 70; SIs. Mgr: 
David A Tryon; Dist. Mgr: Allen Breckenridge, Prod. Mgr. 

ATI (AHAM TOR INC.), 999 Company, 27901 Front St, 
Rancho C8IHomia, CA 92390, Tel: 714-676-4151 

ATKINS TECHNICAL INC, 3401 S.W. 40th Blvd., 
Gainesville, FL 32608, Tel: 904-378-5555, lB.EX: 51-
4736-HALA; EmpL: 30; SIs. Mgr: Robert M. Aikins; Dist. 
Mgr: Liddon Dell 

ATLANTIC MAGNETICS, INC, 1441 S.W. 30th Ave., 
Pompano Beach, FL 33069, Tel: 305-979-7920; EmpL: 37; 
SIs. Mgr: Edward Cammarata; Dist. Mgr: Scott Thompson 

ATLANTIC OPTICAL MOULDING, Ellis Sl, P.O. Box 309, 
Dudley, MA 01570, Tel: 617-943-1746; Empl.: 6 

ATLANTIC RESEARCH, 5390 Cherokee Ave., Alexandria, 
VA 22312, Tel: 703-642-4000, lB.EX: 248893; FSC No.: 
95335; Empf.: 2400 

ATLANTIC SCIENTIFIC CORPORATION, 2711 S. 
Harbour City Blvd., Melbourne, FL 32901, Tel: 1-800-544-
4737, FAX: 305-727-0736; EmpL: 100; SIs. Mgr: James It 
How .........•.....•...•...........••........... 801299 

ATLANTIC SOlAR PRODUCTS, P.O. Box 70060, 
Baltimore, MD 21237, Tel: 301-686-2500, 800-237-5527, 
lB.EX: 87-545-ALB ENG Po BAL, FAX: 301-686-6221; 
Empl.: 14; .SIs. Mgr: Doug Keller; Dist. Mgr:Bruce Wilson 

ATLAS ENERGY SYSTEMS, Charles E. Smith Co 
Inc, 16872 Milliken Ave., P.O. Box 19129, Irvine. CA 92713: 
Tel: 714-883-0900, FAX: 714-553-8191; Empl.: 30; Sis. 
Mgr: Jim Logudce 

ATLAS ENGINEERING CORP, 10 Cheney Sl, 
Dorchester, MA 02121, Tel: 617-445-7100; FSC No.: 
07001; EmpL: 75; SIs. Mgr: Nonnan Scotch 

ATLAS/SOUNDOUER, 1859lntertech Or, Fenton, MO 
63026, Tel: 800-362-5673, TWX: 910-780-1650; EmpL: 
350; SIs. MgT: Paul Grote; Dis!. Mgr: Cindy Schubert, IndL 
Sis. Spec. ...................................... C-1016 

ATLEE 
FAX: 617-686-2934 

ATlEE INC., 10 Bayfield Or, North Andover, MA 01845, Tel: 
617-681-1003, lB.EX: 928252; FSC No.: 99378; EmpL: 
40; SIs. Mgr: John J. Casey ... B-13OO; C-1720-1721, 

1745 

Local SeIes Offices & Reps 
CA Arcadia, Van Gott Assocs. ............ 818-445-9728 
CA Campbel~ Shur SIs. . . .. . .. . . .. . .. . .. .. 408-374-5577 
FL Deerfield Beh., Cartwright & Baan . . . . . 305-429-3400 
LA Covington, Cartwright & Baan ........ 504-892-1780 
MA Sharon, Cummings Assocs. ........... 617-784-5600 
MS Jackson, Cartwright & Baan .......... 801-981-1170 
NY Binghamton, Empire Tech. SIs. .. . . . . .. 807-772-0651 
NY Skaneateles, Empire Tech. Assocs. ... 315-685-5703 
NC Charlotte, Cartwright & Baan . . . . . . . . . • 704-536-0303 
NC Raleigh, Cartwright & Baan ........... 919-876-4130 
PA PaoI~ Stitzer Assocs. ................. 215-644-5500 
TN Knoxville, Cartwright & Baan . . . . . . . . • . 615-693-7450 
TN Memphis, Cartwright & Baan . . . . . . . . .. 901-362-8345 

Local Distributors 
AZ Phoenix, EGR ..•................•..•. 602-840-0320 
CA Anaheim, Sisco Inds. ................. 714-635-0380 
CA Granada Hills, Acort Inds., Inc ......... 818-368-4474 
CA San Jose. Bisco Inds. ................. 408-946-8980 
IL Franklin PI<., Bisco Inds. •.............. 312-451-1230 
IN Ft Wayne, Graham Elec. Supp. ....... 219-423-3422 
IN Indianapolis, Graham Elec. Supp. . . .•.. 317-834-8202 
IA Cedar Rapids, Oeeco ................. 319-365-7551 
MA Marlboro, Hardware Speciafties ....... 617-481-8622 
MA Winchester, Rush Inds. ............... 617-729-5800 
MA Woburn, Bisco Inds. .................. 617-938-6590 
MN Minneapolis, Aerospace Computer. . .. 612-884-4725 
NJ Nutley, Essex Electric ................ 201-661-2800 
NJ Paramus, N.Y. Fastener ..........•.... 201-265-8nO 
NY Bayshore, Merri1 Fastener .•.......... 516-242-1800 
NY Buffalo, Summit Dis!. •................ 716-687-2800 
NY Long Island City, Hardware Specialty 

............•........................•. 212-361-9393 
NY Plainview, Elctm. Precepts ............ 516-293-7441 
NY Plainview, G & B Fasteners ......... ,. 518-694-0990 
NY Rochester,Summitt Elec. ...........•. 716-334-8110 
TX Dallas, National Precision............. 214-357-3921 
TX Houston, The AHair Co. ............... 713-462-3029 
TX Richardson, AHair Co .................. 214-231-5166 
VA. Charlottesville, Virginia Radio Supp. Co. 

.•..................................... 804-296-4184 

ATOMERGIC CHEMETALS CORP, 91 Carolyn Blvd., 
Farmingdale, NY 11735-1527, Tel: 516-684-9000, TELEX: 
144612, TWX: 6852289, FAX: 516-694-9177; Sis. Mgr: H. 
J. Gary 

ATOMIC ENERGY OF CANADA, Radiochemical 
Company, P.O. Box 13500, Kanata, Ontario, Canada K2K 
lX8, Tel: 613-592-2790,lB.EX: 053-4162, FAX: 613-592-
6937 

ATV RESEARCH, INC, 1301 Broadway, Dakota City, NE 
68731, Tel: 402-987-3nl; SIs. Mgr: Mel Shadboft 

AUBURN MFG, Pease Ave. & Stack St, Middletown; CT 
06457, Tel: 203-346-6677; EmpL: 45; SIs. Mgr: Philip L 
Balicki 

AUDIOSEARS, South St, Stamford, NY 12167, Tel: 807-
652-7305; FSC No.: 97101; Empl: 120; Sis. Mgr: D. 
Hartwell 

AUDIOSONE, INC, 617 Fan Hill Rd., Monroe. CT 06468, 
Tel: 203-268-4372/6703, FAX: 203-261-7106; SIs. Mgr: 
RudotphOuriS; Dis!. Mgr: Robert Barry 

AUGAT 

AUDIOTRONICS CORP, 7428 BaHaire Ave., N. 
HollyWood, CA 91605, Tel: 818-765-2845, lB.EX: 68-
1241; EmpL: 30; SIs. Mgr: John Desmond 

AUDRE, INC, 10915 Technology Plaoe, San Diego, CA 
92127, Tel: 619-451-2260, FAX: 619-451-0287; EmpL: 25; 
Sis. Mgr: Randall Peterson; Dis!. Mgr: Randall Peterson 

AUGA T INC, 33 Perry Ave., Box n9, Attleboro, MA 02703, 
Tel: 617-222-2202, TWX: 710-391-0644, FAX: 617-226-
5257; FSC Il10.: 91506; EmpL: 2500; SIs. Mgr: Jim 
Fuchs/Jeff Mahall; Dist. Mgr: William Hall 

Qual''Y and Innoootfon 

FAX: 617-686-9545 
AUGAT AlCOSWITCH, 1551 Osgood St, N. Andover, 

MA 01845, Tel: 617-685-4371, lB.EX: 275423; FSC Il10.: 
95146; EmpL: 150; SIs. Mgr: Mark Orton; Dist. Mgr: 
Robyn Goodwin. . .. .•. ... .•.. .. .. . . . ..•.. a-1656-1657 

Local Sales Offices & Reps 
AI. Huntsville, Augat, Inc. ................. 205-882-0068 
AZ Phoenix, Augetlnc. ..............•.... 802-860-6883 
AZ Scottsdele, Spectrum Mktg. ........... 602-890-9000 
CA Montrose, Signal Entprs. .............. 818-957-0640 
CA San Jose, Auget Inc. .................. 408-249-8801 
CA Solano Beh, Signal Entpra ........... 619-994-9944 
CO Denver, Augat Inc. .....•.............. 303-757-2100 
CO Denver, Spectrum Mktg. .............. 303-480-9991 
FL Coral Springs, Augat Inc. . . . . . . . . . . . . .. 305-755-4364 
FL Orlando, Augat Inc. ................... 305-352-2020 
GA Marietta, Augetl Aico ... . . . . . . . . . . . . . .. 404-256-0452 
IL Downer's Grove, Rockford Controls... 312-980-2046 
IL Naperville, Augat Inc. ................. 312-357-9083 
IN Indianapolis, Luebbe SIs. Co. ......... 317-845-7389 
IA Merion, Ense<rAep, Inc. ............... 319-3n-8551 
KS WichHa, Ensco-Rep, Inc. .............. 318-683-1070 
MA Canton, Augatlnc. ....•...........•... 617-762-3164 
MI Livonia, Luebbe Sis. Co. ....•......... 313-4n-3131 
MN Edina, Augat Inc. . . . . . . . . . . . . • . . . . . . . . . 612-925-0255 
MN St Pau~ Countryman Assocs. ......... 612-845-9151 
MS Jackson, Glen While Assocs. ......... 601-856-5411 
MO Maryland Hgts., Ensco-Rep, Inc. . . . . . . . 314-423-3935 
NJ Bedminster, Augat, Inc. •....•......... 201-781-1n5 
NY Clarence Ctr, Leonard D. Allen Inc. ... 716-835-1955 
NY Selden, Augat, Inc. ..........•......... 516-331-1097 
NY Setauket, Augat, Inc. .•.•.............. 516-331-1097 
NY Syracuse. L D. Allen Inc. .. .. .. .. .. .. .. 315-437-8387 
NC Charlotte, Quantum MIg. ..........•... 704-523-8822 
NC Raleigh, Quantum Mig. ............... 919-846-5726 
OH Cincinnati, Luebbe Sis. Co. ........... 513-891-5nO 
OH Cleveland, Luebbe Sis. Co. ..•........ 216-333-0425 
OH Columbus, Luebbe SIs. Co. ........... 614-431-0474 
OH Dayton, Augat, Inc. .. .. .. . . .. .. . . .. .. .. 513-256-6118 
OH Dayton, Luebbe SIs. Co. .............. 513-294-0426 
OR Beaverton, Augat, Inc. . . . . . . . . . . • . . . . .. 503-645-0644 
PA Pittsburgh, Luebbe Sis. Co. ........... 412-384-0490 
PA Trevose, P.SA, Inc .................... 215-245-0513 
PA Wast Chaster, Augatlnc ............... 215-431-0231 
TX Dallas, Augetlnc. ........•............ 214-786-4211 
TX Houston, Augat Inc. ................... 713-781-9343 
UT Murray, Butterworth Mklg. . . . . . . . . . . . . . 801-268-2244 
VA Lynchburg, p.sA, Inc;................. 800-233-4242 
VA Oakton, P.SA Inc. .................... 800-233-4242 
WA Bellevue. Augat Sis. .•................ 206-451-9777 
WI W. Band. Rockford Controls Co. .•.•.• 800-323-1042 
PR Rio Piedras, D K Mktg. . . . . . . . . . . . . . . .. 809-765-5380 

Local DistributDrs 
AI. Huntsville, Arrow/Kierulff Elex Grp. '" 205-837-6955 
AI. Huntsville, Hall-Mark Elexs. .....•..... 205-837-8700 
AL Huntsville, Time Elclrns. .............. 205-721-1133 
AZ Phoenix, Arrow/Kierulff Elex Grp. ..... 602-437-0750 
AZ Phoenix, Hall-Mark Elexs. .•.•. . . . . . . . . 802-437-1200 
AZ Phoenix, Wyte Labs. .................. 802-868-2888 
AZ Tempe, Acacia Sis. ................... 802-894-2874 
AZ Tempe, Time Elclrns. ................. 602-967-2000 
AR Little Rock, Carfton-Beles . . . . . . . . . . . .. 501-562-9100 
CA Agoura Hills, Time EIcIms. ............ 818-707-2890 
CA Anaheim, Time EIcIms. ............... 714-937-0911 
CA Burbank, SwHching Devices .......... 213-849-2211 
CA Canoga PI<, Hall-Mark EIc1ms. .......• 818-716-7300 
CA Chatsworth, Arrow/Kierulff Elex Grp. 

....................................... 818-701-7500 
CA Chatsworth, Time Elclrns. ........... " 818-998-7200 
CA Citrus Hgts., Hall-Mark Elclrns. Corp. .. 916-722-8800 
CA EI Segundo, Wyle Labs ............... 213-322-8100 
CA Gardena, CA Switch & Signal ......... 213-770-2330 
CA Irvine, Acacia Sales. . . . . . . . . . . . . . . . . .. 714-680-0834 
CA Irvine, Wyte Labs., EMG ............... 714-863-9953 
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AUGAT 
CA Los Angeles, Electric Switch .......... 213-660-1310 
CA Milpitas, Zack E/cIms. .............. .. • 415-942-5432 
CA Pasadena, Dow Radio ................ 818-793-01195 
CA Rancho Cordova, Wyle, EMG Sacramento 

. . • . . . . . . . . . • . . • . . • . . . • . . • . . . . . . . . . • . . . 91 &-638-5282 
CA Riverside, EIctrn. Supp. ............... 714-787,9220 
CA S. San Francisco, Steven Engrg. •.•... 415-588-9200 
CA San Diego, Acacia SIs. ........ .. .. .... 619-565-4365 
CA San Diego, Arrow/Klerulfl Elex Grp.... 619-565-4800 
CA San Diego, Elclm. Supp. ..... ;........ 619-693-08222 
CA San Diego, HalI-Mark Elexs. .......... 619-268-1201 
CA San Diego, Time Elctms. .............. 619-588-1331 
CA San Diego, WyIe Labs.. EMG ......... 619-565-9171 
CA San Jose. HaI~Mark Elctms. .......... 408-432-0900 
CA Santa Clara, wYie Labs.. EMG ..•...•. .408-727-2500 
CA Sunnyvale, Abacus Elclms. ........... 408-732-2000 
CA Sunnyvale, Acacia Sis. ................ 408-745-7200 
CA Sunnyvale, Arrow/Kierulfl ElexGrp.... 408-745-6600 
CA Sunnyvale, Time Elctms. • • . . • . . . • . . . .. 408-734-9886 
CA TOII'8I1C8, Hal~ark Elctms. .......... 213-0217-8400 
CA Tonance, Time Elctms. ............... 213-0230-0880 
CA Tustin. Arrow/Kierulfl Elex Grp. .•..•.. 714-638-5422 
CA Tustin. Hall-Mark Elctms. ............. 714-669-4100 
CA Van Nuys, Pacific Switch Controls .•.. 213-0873-04802 
CO Aurora, Anow/Klerulfl Elex Grp. ...... 303-698-1111 
CO Denver, Newark EIcIms. .............. 303-0757-8531 
CO Englewood. Arrow/Klerulfl Elex Grp. .. 303-790-4444 
CO Englewood. Hall-Mark Elexs. .......... 303-790-1662 
CO Englewood. Shelley-Ragon Elclms. ..• 303-0762-<l670 
CO Englewood. Time Eletrns. ... "......... 303-0799-6651 
CO Lakewood. Acacia Sis. ................ 303-0232-2862 
CO Thornton. WyIe Labs.. EMG ........... 303-0457-9953 
CT Cheshire, Time Elctms. ............. .'. 203-0271-3200 
CT Greenwich, Wise Cornps. .........•... 203-0531-4860 
CT Hartford, Wes-Garde •...•............. 203-0525-7705 
CT Stratford, Utronics .................... 203-0378-4201 
CT Wallingford, Almo EIcIms. .. . . . . . . . . . .. 203-0269-6801 
CT Wallingford, Arrow/Kiarulfl Elex Grp. .. 203-0265-7741 
CT Wallingford, Hal~ark Elctms. ........ 203-0269-0100 
FL Altamonte Springs, Arrow/Kierulfl Elex Grp. 

. .. . . .. .. .. . .. .. . .. . .. .. .. . . .. .. .. .. ... 305-682-8923 
FL Clearwater, Hall-Mark Elclms. .. . . . . . .. 813-0530-4543 
FL Deerfield Bch., Arrow/Kierulfl Elex Grp. 

FL Ft Lauderdale, Time Elctms. ......... . 
FL Lakeland, A A Elee. .................. . 
FL Lakeland, Wes-Garde Comps. ....... . 
FL Miami, Elctm. Equip. .............. ; .. . 
FL Orlando, Hall-Mark Elexs. ........... .. 

305-429'8200 
305-974-4800 
813-0665-8941 
813-0844-7564 
305-871-3500 
305-855-4020 

ALCO 
FULL LINE AUTHORIZED DISTRIBUTOR 

.~~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Or, los Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

SEE COMPLETE PRODUCT 

, ',,llJ L1NES~~~FoRNS~~~CHES 

FREE L1NECARO AND 
2. KNOB CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

Manufacturers and Sales Offices Directory 
FL Orlando, HammondElcims. ......... , .305-849-6060 
FL Orlando, Time EIcIms. ................ 305-841-6565 
FL Palm Bay, Arrow/Kierulfl Elex Grp. ... 30&-725-1480 
FL Pompano Bch., Hall-Mark Elctrns.,Corp. 

GA 
GA 
GA 
GA 
IL 
IL 
IL 

IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 

Atlanta, Time Elctms. ................ . 
Norcross, Arrow/Kierulfl Elex Grp ....• 
Norcross, Hall-Mark Elctms. .......•.. 
Norcross, Time EIcIms. ............. .. 
Arlington Heights, Lo Dan Elctms. .... . 
Bansenville, Voyager Elexs.Corp. ., .. . 
CarOl Stream, Wes-Garde Comp. Grp. 

Champaign, Klaus Radio ............ . 
Chicego, Newark Elctms. ........... .. 
Ithasca, Arrow/Kierulfl Elex Grp. ...•.. 
La Salle, Klaus Radio ............... .. 
Palatine, OHM Elctms. .............. .. 
Peoria, Klaus Radio, Inc. .. .......... .. 
Rockford, Midwest Assocs. Inc. ...... . 
Schaumberg. Arrow/Kierulfl Elex Grp. 

305-971-9280 
404-988-0126 
404-449-8252 
404-447-8000 
404-448-4448 
312-398-5311 
312-860-1300 

312-653-01460 
217-356-1896 
312-784-5100 
312-250-0500 
815-223-07400 
312-359-5500 
309-691-4840 
815-962-8036 

.. . .. .. . .. . .. .. .. . . . .. . . . . .. . . .. . .. . . .. 312-397-3440 
IL Wood Dale, Hall-Mark EIcIms. ........ 312-860-3800 
IL Wood Dale, Time Elctrns. ............. 312-350-0610 
IN Indianapolis, Arrow/Kierulfl Elex Grp. 

IN Indianapolis, Bell Inds. ............... . 
IN Indianapolis, Hall-Mark Elclms. ....... . 
IN Indianapolis, Meunier Elex. Supply ... . 
IN Indianapolis, PEl Genesis ............ . 
IA Cedar Rapids, Arrow/Kierulfl Elex Grp. 

IA Eldridge, Klaus Radio. Inc. .. ......... . 
KS Lenexa. Arrow IKierulfl Elex Grp ...... . 
KS Lenexa. Hall-Mark Elexs Corp. . ...... . 
MD Baltimore, A. S. I ..................... .. 
MD Columbia, Arrow/Kierulfl Elex Grp. ... . 
MD Columbia. Hall-Mark Elclms. ......... . 
MD Columbia. Time Elclrns. ............. .. 
MD Gaitharsburg. Pioneer Technlg. Grp .. . 
MD J9Sl;uP, Almo Elctms. ............... .. 
MD KenSington. Marine Air Supp. ........ . 
MA Billerica. Hall-Mark Elclrns. Corp ...... . 
MA Canton, Almo Elctms. ............... .. 
MA Hingham. Sager EIee. Supp. ......... . 
MA Norwood. Gerber Elctms. ............ . 
MA Peabody, Time Elctms. .............. . 
MA Wilmington. Arrow/Kierulfl Elex Grp. .. 
MA Wobum, Arrow Elexs ................ . 
MI Ann Arbor, Arrow/Kierulfl Elex Grp. .. . 
MI Farmington Hills, Advent Elclrns. ..... . 
MI Grand Rapids, Arrow/Kierulfl Elex Grp. 

MI Livonia, AS Elclrns. ................. .. 
MN Crystal, Newark Elclrns. .............. . 
MN Eden Prairie. Hall-Mark Elctrns. ...... . 
MN Edina. Arrow IKierulfl Elex Grp. ...... . 
MN Edina, Time Elctms. ................ .. 
MN Fridley, Voyager Elctrns. ............. . 
MO In~ndence, Ragon Elctms ........ . 
MN Minneapolis, Newark Elexs .......... . 
MN St Paul, Newark Elctms. ............ .. 
MN StPaul, Ragon ...................... . 
MO Earth City, Hall-Mark Elexs. .......... . 
MO In~ndence. Shelley-Ragon Elclrns. 

MO Kansas City, WaRer's Radio Supply .. . 
MO Maryland Hgts., Chelsea Inds. ........ . 
NJ Mt Laure~ Wes-Garde Comps. ....... . 
MO St Louis, Anow/Kierulfl Elex Grp. . .. . 
MO St Louis, Time Elctms. ............. .. 
MO St Louis, Van Sickle Radio Elec ...... . 
NH Manchester, Arrow/Kierulfl Elex Grp. 

317-243-09353 
317-875-8200 
317-872-8875 
317-835-3511 
317-637-5571 

319-395-7230 
319-285-8484 
913-0541-9542 
913-0888-4747 
301-265-5100 
301-995-8002 
301-988-9800 
301-964-3090 
301-921-0660 
301-953-02566 
301-949-9560 
617-935-9777 
617-821-1450 
617-749-6700 
617-769'6000 
617-532-6200 
617-935-5134 
617-933-8130 
313-971-8220 
313-0477-1650 

616-243-00912 
313-0525-1155 
612-535-4280 
612-941-2800 
612-830-1800 
612-835-1250 
612'571-7786 
816-254-3410 
612-331-6350 
612-831-2683 
612-842-2828 
314-291-5350 

816-254-3410 
816-531 -7015 
314-997-7709 
609-778-8190 
314-567-6868 
314-391-8444 
314-621-5000 

.. .. .. .. .. .. .. .. . .. . . .. .. .. . . .. .. . .. . .. 603-0868-6968 
NJ Ballmawr, Mid Atlantic Elclms. ........ 609-931-5303 
NJ camden. GAS Elctrns., Inc. ........... 609-864-8560 
NJ Clifton, J-Mar Elexs. Inc. .............. 201-772-8400 
NJ E. Brunswick, Aimo Elctms. ........... 201-613-00200 
NJ Fairfield, HalI-Mark.Elctrns. ............ 201-575-4415 
NY Hauppauge, Time Elclrns. ............. 516-273-00100 
NJ Kenilworth, Federated Purchaser ..... 201 -272-0505 
NJ MarIIon, Arrow/Kierulfl Elex Grp....... 809-596-8000 
NJ Mt Laure~ Hal~ark Elclrns. . . • . . . . . .. 609-235-1900 
NJ MtLaurel, Wes-Garde COmps. ........ 609-778-8190 
NJ Parsippany-Troy, Arrow/Kierulfl Elex Grp. 

. . . . . .. . . . . . . . . .. . .. . . .. .. .. . . .. . .. . . .. 201-538-0900 
NJ Pinebrook, Time Elctms. .............. 201 -862-4611 
NM Albuquerque, Anow/Kierulfl Elex Grp. 

NM Albuquerque, Walker Elex. Sup. .....•. 
NY Binghamton, Pioneer Std ........... .. 
NY Buffalo, SummR Distrs. .............. .. 
NY Farmingdale, Arrow/Kierulfi Elex Grp. 

505-883-02992 
505-883-02992 
607-722-9300 
716-887-2800 

............... '. . . .. . . .. .. . . .. .. . .. . .. 516-293-06383 
NY Farmingdale, Pride Elclrns. ........... 516-293-04020 
NY Hauppauge, Arrow/Kierulfl Elex Grp. 

....................................... 516-231-1000 
NY Hauppauge, BrOadlIne Elexs. ......... 516-231-4100 

NY Hauppauge, Sager Elctrl Supp. ....... 518-348-1300 
NY Hauppauge, Time Elctms. . . . . . . • • • • . . . 516-434-3344 
NY Hempstead. Davis Elclms. ............ 516-483-9200 
NY Liverpoo~ Arrow/Kierulfl Elex Grp ..... 315-651-1000 
NY Lynbrook, Peerless Radio ............. ; 516-593-02121 
NY Melville, Arrow/Klerulfl Elex Grp....... 516-391-1847 
NY Rochester. Arrow/Klerulfl Elex Grp. ... 716-427-<l300 
NY Rochester, CAM-RPe EIcIms.;........ 716-427-9999 
NY Rochester, Simcona EIcIms. •......... 718-328-3230 
NY Ronkonkoma, HaI~ark EIcIms. Corp. 

NY 
NY 
NC 
NC 
NC 
NC 

Syracuse. Time Elctms. ............. .. 
Vesta~ Pioneer IHarvey ............. .. 
Charlotte, Time Elctms. .............. . 
Greensboro, Hammond Elctrns. ...... . 
Raleigh, Arrow/Kierulfl Elex Grp. .... . 
Raleigh, Hall-Mark Elex Inc. ......... . 

516-737-<l6OO 
315-432-D355 
607-748-8211 
704-522-7800 
919-275-6391 
919-678-3132 
919-872-0712 

NC Winston-Salem, Arrow/Kierulfl Elex Grp. 
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OH 
OH 
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PA 
PA 
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PA 
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TN 
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TX 
TX 
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TX 
TX 
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TX 
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TX 
TX 
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UT 

UT 
UT 
UT 
WA 
WA 
WA 
WI 
WA 
WI 
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....................................... 919-725-8711 
Akron, AESCO Elclms. ............... . 
Centerville, Arrow/Kierulfl Elex Grp. .. 
Cincinnali, Hughes-Peters ........... . 
Cleveland, CAM-RPe Elclms. ........ . 
Columbus, Arrow IKierulfl Elex Grp. .. . 
Columbus, Hughes-Peter ..•..•....... 
Dayton. Stotts-Friedman ............. . 
Dublin. Time Elctms. ................ .. 
Hillsborough, Wyle Elctms. Mktg. Grp. 

Solon, Arrow/Kierulfl Elex Grp ....... . 
Solon, Hal~ark Elctrns. ............ .. 
Westerville, Wes-Garde Comps. ..... . 
Worthington. Hall-Mark Elctms. ...... . 
Tulsa. Arrow/Kierulfi Elex Grp. ....... . 
Baaverton, Acacia Sales ............ .. 
Baaverton, Anow/Kierulfl Elex Grp. .. . 
Baaverton. Component Resources Inc. 

King of Prussia. Time Elclms. ........ . 
Portland, Time Elctms. ................ ". 
Tigard, Arrow/Kierulfi Elex Grp ..•..... 
Allentown, P. A Peters .............. .. 
Braddock, Leff Elexs. ................ . 
Mars, Almo Elctms. ................. .. 
McKean, Advacom ................. .. 
Monroeville, Arrow/Kierulfl Elex Grp. 

216-762-8618 
513435-5563 
513-0351-2000 
216-461-4700 
614-436-0926 
614-294-5351 
513-0298-5555 
614-761-1100 

503-64Q-6000 
216-248-3990 
216-349-4832 
614-865-0319 
614-868-3313 
918-252-7537 
503-0646-3377 
503-0645-6456 

503-0841-8486 
215-337-0900 
503-0684-3780 
503-0684-1690 
215-434-5237 
412-351 -5000 
412-931-5990 
814-476-7774 

.. . . .. .. .. . . . . . .. . . . . .. . .. .. .. . . .. .. ... 412-856-7000 
Norristown. Century Elctrns. .......... 215-831-5400 
Philadelphia, Almo Elclrns. ............ 215-698-4075 
Philadelphia, PEl/Genesis ............ 215-673-00400 
Pittsburgh, CAM-RPe Elctms. ......... 412-782-3770 
Richardson, Wyle Labs. ............... 214-235-9953 
Knoxville.lndL Elclrns. ................ 615-573-07135 
Austin, Arrow/Kierulfl Elex Grp ........ 512-835-4180 
Austin, Hall-Mark Elex. Corp. .......... 512-258-8648 
Austin, Time Elclrns. .................. 512-339'3051 
CarrolHon, Arrow/Kierulfl Elex Grp .... 214-380-8484 
CarrolHon. Time Elctms. .............. 214-241-7441 
Dallas, Hall-Mark Elctms. ............. 214-553-04300 
Dallas, Wes-Garde Cornps .. '.......... 214-357-1786 
EI Paso, Ideal Industrial Elexs. ........ 915-779-6647 
Ft Worth, Allied Elctrns. . . . . . .. .•.. . ... 817-336-5401 
Garland, Newark Elexs. ............... 214-487-8144 
Houston. Arrow/Kierulfl Elex Grp. ..... 713-0530-4700 
Houston. HaI~ark Elexs. Corp ....... 713-0781-6100 
Houston. Time EIcIms. . . . . . . . . . . . . . . . . 713-0530-0800 
Midland, E.S.L .. .. .. .. .. .. .. .. .. .. .. ... 915-694-9657 
San Lake City, Wyle/EMG Saft Lake City 
....................................... 801-974-9953 
San Antonio, Sherman Elex. ......... . 
Stafford, Southwest Elctrns. .......... . 
Redmond, Shalley-Ragon ............ . 
Saft Lake City, Arrow/Kierulfi Elex Grp. 

San Lake City, Standard Supply ...... . 
W. Valley City, HaI~ark Elctms. ..... . 
West Valley City, Time Elctms. ....... . 
Ballevue, Almac Elctms. ............ .. 
Bellevue, Wyle/EMG Seattle ......... , 
Kent, Arrow/Kierulfl Elex Grp ....... .. 
New Berlin. HaI~ar1< Elclrns. Corp. .. 
Redmond, Time Elctms. ............. . 
Milwaukee, Marsh Elclms. ........... . 
Hato Rey, Arrow/Kierulfl Elex Grp .... . 

512-224-1004 
713-024()-4000 
206-863-02220 

801-973-06913 
801-486-3371 
801-972-1008 
801-973-08181 
206-843-09992 
206-453-08300 
206-575-4420 
414-797-7844 
206-882-1600 
414-475-6000 
809-764-4384 

AUGAT/ES P. INC., Augat Inc, 741 Flynn Road, 
Camarillo, CA 9301 0-8056; Tel: 805-987-0909, TELEX: 66-
4467; FSC No.: 219-0430; Ernpl: 135; SIs. Mg," Eugene 
Sequiera ' 

AUGAT, INC., Interconnection Products Group, 
33 Perry Ave.,P.O. Box 779, Attleboro, MA 02703, Tel; 617-
222-2202, TWX: 71 0-391-<l644; EmpL: 800; Sis. Mg," Jim 
Fuchs; Disl. Mg," Bill Hall ............... C.1722-1724 

Local Sales Offices & Reps 
PA Westchester, Augat Inc. ............... 215-413-0231 
AL Huntsville, Augat Inc. ......•..•....... 205-882-0068 
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Manufacturers and Sales Offices Directory 

AZ Phoenix. Augat Sis. ................... 602-224-6104 
AZ PhOenix. Spectrum Mktg. ............. 602-944-0899 
CA Los Angeles, Wiley Co. .•............. 213-666-1611 
CA San Diego, Wiley Co. ..........•.•..•. 619-453-9018 
CA San Jose, Augat SIs. .• . . . . . . . . . . . . . . . . 408-249-8801 
CO Denver, Augat-Rocky Ml Dis. .•....... 303-757-2100 
CO Denver, Spectrum Mktg. .............. 303-48().9991 
CT Marlborough, Augat SIs. .............. 203-295-8542 
FL Casselberry, Auget SIs. ............... 305-695-9232 
FL Coral SprIngs,.Augat SIs. .•........... 305-474-2905 
FL Orlando, Auget Sis. ................... 305-352-2020 
GA Marietta, Augat Inc. ...••..•........... 404-256-0452 
HI Honolulu, Hawaii EIcIms. ............. 606-845-8207 
IL Downers Grove, Rockford Controls ... 312-960-2046 
IL Naperville, Augat Sis. ................. 312-357-9083 
IN Indianapolis, Luebbe SIs. ... :-......... 317-845-7389 
IA Marian, Ensco-Rep, Inc. . . . . . . . . . . . . . .. 319-377-8551 
KS Countryside, Ensco-Rep, Inc. . . . . . . . . . . 913-384-0840 
KS Wichita, Ensco-Rep, Inc. .............. 316-683-1070 
MD Silver Spring, NKA Inc. ................ 301-585-6141 
MA Canton, AugaI SIs. .................... 617-762-3164 
MI Livonia, Luebbe SIs. ....•............. 313-477-3131 
MN Edina, Augat SIs. ... ". .. .. . .. . . . . . . . .. 612-925-0255 
MS Jackson, Glen WMe Assocs. ......... 601-856-5411 
MO Maryland Heights, Ensco-Rep, Inc. ..•. 314-423-3935 
NH Manchester, Augat SIs. ............... 603-647-7276 
NJ Bedminster, Augat SIs. ................ 201-781-1775 
NJ Cherry Hill, Trinkle SIs., Inc. . ........... 609-795-4200, 

600-257-8210 
NJ Lincroft, NKA, Inc. (Gov'!. only) ........ 201-747-8453 
NY Selden, Augat SIs. .................... 516-331-1097 
NY Setauket, Augat SIs. .................. 516-331-1097 
NY Syracuse, Leonard D. Allen, Inc. . . . .. .. 315-437-8387 
NY Yonkers, Sonkin Assocs. .............. 914-968-8282 
NC Charlotte, Quantum Mktg. .. . . . . . . . . . .. • 704-523-8828 
NC Raleigh, Quantum Mktg. .•............ 919-646-5728 
NC Raleigh, Rick Bums Assocs. .......... 919-876-2224 
OH Cincinnati, Luebbe SIs. ............... 513-530-0600 
OH Cleveland, Luebbe SIs. ............... 216-333-0425 
OH Columbus, Luebbe Sis. ............... 614-431-0474 
OH Dayton, Augat SIs. .................... 513-256-6118 
OH Dayton, Luebbe SIs. .................. 513-294-0426 
OH Kettering, NKA, Inc. (Gov'!. only) ...... 513-296-0324 
OH Richfield, Geotronix ..•................ 216-659-6100 
OR Beaverton, Augat SIs. ...•. :. . . . . . . . . .. 503-845-0644 
PA Pittsburgh, Luebbe Sis. ............... 412-364-0490 
SC Greer, Rick Bums Assocs. ............ 603-297-8486 
TX Dallas, Augat SIs. ..................... 214-788-4211 
TX Houston, Augat SIs.................... 713-781-9343 
UT Murray, Butterworth Mktg. .......•..... 801-268-2244 
VA Charlottesville, Trinkle Sis. Inc. ........ 609-795-4200 
WA Bellevue. Augat Sis. .................. 206-451-9777 
WI West Bend Rockford Controls ........ 600-323-1042 
PR Rio Piedras, OK Mklg. ................ 809-765-5380 
Can Mississauga, Ont, Augat Elctrns.lnc. 

416-677-1500 

AUGAT, INC, Packaged Products Div., 33 Perry Ave., P. 
O. Box 659, Attiel1oro, MA 02703, Tel: 617-222-9635, 
TELEX: 710-391-0644 

AUGAT /PYLON CO., INC, P.O. Box 2510, Attleboro Falls, 
MA 02763, Tel: 617-699-7646, TElEX: 948095; Empl.: 200; 
SIs. Mgr" Chuck Harris 

AUGAT IRD~ 525 Randy Rd., Carol Stream, IL 60188, Tel: 
312-682-4100, TWX: 910-252-2118, FAX: 312-682-4562; 
FSC No.: 53337; Empl.: 70; SIs. Mgr" John Deichl; Dis!. 
Mgr" John Deichl ........................ C.1284-1285 

Local Sales Offices & Reps 
AL Huntsville, Alpha.. .. .. .. .. .. .. .. .. .... 205-533-0766 
AZ Phoenix, Augat SIs.-AZ ............... 602-224-6104 
AZ Phoenix, Spectrum Mktg. ............. 602-943-9055 
CA Los Angeles, Wiley Co. ............... 213-666-1611 
CA San Diego, Wiley Co. ................. 619-571-2881 
CA San Jose, Augat SIs. .. .. ...... .... .... 408-249-8801 
CO Denver, Spectrum Mktg. .............. 303-480-9991 
FL O~ando, Auget Sis. ................... 305-352-2020 
GA Tucker, Alpha.. .. .. .. .. .. .. .. .. .. .. ... 404-491-9430 
IL Carol Stream, Reed Dves. ............ 600-682-7333 
IL Downers Grove, Rockford Controls ... 312-960-2046 
IN Indianapolis, Luebbe SIs. Co. ......... 317-845-7389 
IA Marion, Ensco-Rep., Inc. .............. 319-377-8551 
KS Wichita Ensco-Rep, Inc. .............. 316-683-1070 
MA Canton, Augat SIs. .................... 617-762-3164 
MI Livonia, Luebbe SIs. Co. .............. 313-477-3131 
MN St Paul, Countryman ................. 612-645-9151 
MO Maryland HIs., Ensco-Rep, Inc. ....... 314-423-3935 
NY Selden, Augat SIs. -Metro .. .. .. . .. . . .. . 516-331-1097 
NY Syracuse, L D. Allen •................. 315-437-8387 
NC Kernersville, Wallace Elclm........... 919-996-2742 
OH CinCinnati, Luebbe Sis. ............... 513-530-0600 
OR Beaverton, Augat Sis. ................. 503-645-0644 
PA Trevose, P.SA, Inc .................... 215-245-0513 
SC Kernersville, Wallace Elec. SIs. .. . . . . .. 919-998-2742 
TN Murfreesboro, Alpha Mklg. ............ 615-896-6102 
TN oak Ridge, Alpha Mktg. .... .. .. .. .. ... 615-482-4681 

TX Dallas, Augat SIs. ..................... 214-788-4211 
TX Houston, Augat SIs. ................... 713-781-9343 
UT Murray, Butterworth Mktg. . . . . . . . . . . . .. 801-268-2244 
WA Bellevue, Augat SIs. .................. 206-451-9777 
WI Westbend, Rockford Controls ......... 800-323-1042 

Local Distributors 
CA Anaheim, Control Des. ................ 714-621-1516 
CA Gardena, CalK. Sw~ch & Signal ....... 600-225-7924 
CA Los Angeles, Master Distr ............. 213-452-1229 
CO Englewood, IndL Elctrns. .............. 303-694-9444 
FL AlIarnonIe Springs, Control Design .. .. 305-788-3220 
IL Arlington Heights, Lo Dan Elclms...... 312-398-5311 
IL Carol Stream, Lectro Cornps. ......... 312-69Q-()52O 
IL Chicago, Newark EIcIms. ............. 312-784-5100 
IN Ft Wayne, Bell Inds. .................. 219-423-3422 
MA Middleboro, Glynn EIec. . . . • . . . . . . .. . .. 617-947-4262 
MA Paebody, Time Elec ................... 617-532-6200 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MN Minneapolis, Control Des. ............. 612-721-6555 
MO St Louis, Time Elclms. ............... 314-391-8444 
NJ Oakton, Relay Specialties ............. 201-337-1000 
NY Buffalo, Summ~ ...................... 716-887-2800 
NY Lynbrook, Peerless Radio ............. 516-593-2121 
NY Rochester, R. Baker Elclms. .......... 716-588-9164 
OH Akron, Akron EIctrn ................... 216-762-8818 
OH Columbus, ElM Equip. Co ............• 614-236-0888 
OH Columbus, Elclms. Mklg. Co. . . . . . . . . .. 614-299-4167 
PA Malvern, Control Des. ................. 215-296-0150 
TX Dallas, Control Des. .................. 214-358-1441 
WI Green Bay, A-A Elec. ................. 414-499-0258 
WI West Allis, Marsh Elctms. ............. 414-475-6000 

FAX: 612-560-4099 
AULT, INCORPORATED, 1600 Freeway Blvd, 

Minneapolis, MN 55430, Tel: 612-560-9300, TWX: 910-
576-3435; EmpL: 300; Sis. Mgr" John Newhouse 
........................................... D·1600-1601 

Local Sales Offices & Reps 
AL Huntsville, L & D, Inc. ................. 205-837-1469 
CA Los Angeles, A-F Sis. Eng .... Inc. .. 213-681-5631 
CA Orangs County, A-F SIs. Engrg.lnc .... 714-641-2903 
CA San Diego. A-F SIs. Engrg. inc. . . . . . ... 619-226-8424 
CA Santa Clara, Magna SIs. .............. 408-727-8753 
CO Denver, William J. Purdy ........ . . . . .. 303-790-2211, 
CT Wallingford, Marathon SIs., LTD ....... 617-875-3566 
FL Deerfield 8ch., SIs. Engrg. Concepts Inc. 

. . . . .. . .. . . . .. . . . . . . .. . . . . . . . .. . . . . . . .. 305-426-4601 
GA Atlanta, L & D, Inc. .................... 404-455-3483 
IL Arlington Hgts., MSI ................... 312-956-1000 
IA Des Moines, Beams Co. .............. 515-255-1148 
KS Shawnee Mission, Beams Co. ........ 913-631-0300 
MD Columbia, Della III Assocs. ............ 301-730-4700 
MA Framingham, Marathon SIs., LTD ..... 617-875-3566 
MI Plymouth, Jay Mklg. Assocs. .......... 313-459-1200 
MN Minneapolis, Cahill, Schmitz & Cahill 

MO St Louis, Beams Co ................. .. 
NJ Ocean, P. SaIIler Assocs. .. .......... . 
NY Lynbrook, P. Saltier Assocs. . ........ . 
NC Greensboro, L & D, Inc. .. ............ . 
OH Cleveland, Lyons Corp. .............. . 
OH Dayton, E. Lyons Co. ................ . 
OR Portland, Jas. J. Bacher Co ........... . 
PA Philadelphia, AI~ Tech Mktg. .......... . 
TX Austin, R F. Kimball Co. .. .......... .. 
TX Richardson, R F. Kimball Co. ........ . 
WA Seattle, Jas. J. Backer Co. .......... .. 
Can Toronto, Deskin Sis ................. .. 

Local Distributors 

612-646-7217, 
314-434-6446 
201-922-3014 
516-593-7880 
919-292-3201 
216-659-9224 
513-278-0714 
503-297-8744 
717-763-4126, 
512-443-5284 
214-231-3447 
206-285-1300 
416-475-1412, 

CA Cincinnati, Hughes Peters ............ 513-351-2000 
CA Long 8ch., Power Sys. Distrs. ......... 213-597-6957 
CA Milpitas, Power Sys. Distrs. ........... 408-263-1063 
CA Mountain View, USI Elctm. Comps. ... 415-969-5420 
CA San Diego, Tauber Elclrns. ........... 619-274-7242 
CA Santa Monica, Distr. Specialists. . . . . .. 213-393-9666 
CA Van Nuys, Nail. Electro SIs. Corp. ..... 213-781-0505 
MA Sharon, Adcour ....................... 617-784-8123 
MO Sl Charles, FinniganElclms. .......... 314-946-6201 
UT SaK Lake City, SId. Supp. Co. ......... 801-453-3371 
Can Sl Laurent Que., Tech-Rep Elctms., Ltd. 

....................................... 514-337-6046 

AURIC CORP., 470 Frelinghuysen Ave, Newark, NJ 07114, 
Tel: 201-242-4100, FAX: 201-242-5796; Empl.: 35 

AUSTIN ELECTRONICS, The Austin Co, 17-01 Pollitt 
Drive, Fairlawn, NJ 07410, Tel: 201-794-0200, TWX: 710-
988-2262; Empl.: 100; SIs. Mgr" Frank J. Cerven 

AUTOMA 

FAX: 512-251-9685 
AUSTRON, INC., P.O. Box 14766, Austin, TX 78761-4766, 

Tel: 512-251-2341, TWX: 910-874-1356; FSC No.: 24672; 
Empl.: 130; SIs. Mgr" R. Ellis ............. A·1342-1343 

Local Sales Offices & Reps 
AL Huntsville, Sci. Devices - SE .......... 205-536-1969 
AZ Scottsdale, Territorial Mktg. ........... 602-994-8665 
CA Goleta, Thorsen Co. ................. 805-984-8751 
CA MIn. View, N.S. Westronics .. .. .. .. .... 415-960-1111 
CA Signal Hill, Thorson Co. . .. . . .. . . . .. . .. 213-595-0361 
CO Englewood, Siarra Tech. Grp. ......... 303-790-1700 
FL Coral Springs, Scientific Ovcs.-s.E. .... 305-755-4453 
FL Orlando, Sci. Devices - SE .... .. .. .... 305-841-9180 
FL Shalimar, Sci. Devices - SE ........... 904-651-4407 
GA Snellville, Sci. Devices-SE ............ 404-979-7971 
IL Elk Grove, Loren Green Assoc. ....... 312-593-0282 
IN Indianapolis, Loren Green Assoc. ..... 317-293-9627 
MA Reading, Scheintein Assocs. .......... 617-944-2304 
MI Union Lake, Ashby Assocs. ........... 313-363-11 00 
MN Minneapolis, Loren Green Assoc. ..... 612-571-6686 
NY Frankfort, ~allnstr. SIs. . . .. . . .. . . .. 315-894-4245 
NY Huntington, CDB Entprs. .............. 516-692-5200 
NC Winston Salem, Sci. Devices-SE ...... 919-765-5776 
OH Dayton, Ashby Assocs. ............... 513-461-2668 
OH Lyndhurst, Ashby Assocs. ............. 216-461-0826 
OK Park HiI~ ScientKic OVCS.-S.W. ........ 916-457-4886 
OR Beaverton, Cascade Data Mktg. . . . . . .. 503-641-9266 
PA N. Wales, Sci. Devices - Phila ........ 215-699-7707 
TX Austin, Scientific Dvcs.-S.W ............ 512-442-6215 
TX Houston, Sci. Devices - Gulfcoast . . . .. 713-864-1711 
TX Richardson, Sci. Devices - SW ........ 214-231-8106 
TX San Antonio, Scientific OVCS.-S.W. .... 512-736-3164 
VA Reston, Austron ...................... 703-471-7963 
WA Kirkiand, Cascade Data Mktg. ......... 206-747-6190 

AUTODESK, 2320 Marinship Way, Sausal~o, CA 94965, Tel: 
415-332-2344, TELEX: 275946, FAX: 415-331-8093; 
Empl.: 399; Sis. Mgr" Richard Cuneo, Dir. of SIs.; Dis/. Mgr" 
Rex Johnson 

AUTOMATED PRODUCTION CONCEPTS. 63 Hillside 
Terrace, Wayne, NJ 07470, Tel: 201-831-8300, TELEX: 
130120; Empl.: 4 

AUTOMATED PROD. EQUIP. CORP, 142 Peconic Ave., 
Medford, NY 11763, Tel: 516-654-1197, TWX: 510-228-
2120, FAX: 516-289-4735; FSC No.: 57216; SIs. Mgr" 
Arthur Ayala 

AUTOMATIC COIL CORP., Sub. Designatronics, 
Inc., 3545 N.W. 71st St, Dept E, Miami, FL 33147, Tel: 
305-696-6660, FAX: 305-698-0626; FSC No.: 03765; 
EmpL: 245................... A·1194-1197,1498-1501 

Local Sales Offices & RepS 
AL Huntsville, Hughes Assocs. .......... . 
CA Huntington Beach, Mil-Com SIs. ..... . 
CA MIn. View, Fatty/SChoenduve ........ . 
CA San Diego, Mil-Com SIs. ............ .. 
CA Thousand Oaks, Mil-Com SIs. ....... . 
FL Pensacola, Hughes Assocs. ......... . 
GA Norcross, Hughes Assocs. ........... . 
IL Downers Grove, Rockford Controls Co. 

RDI 

205-533-9108 
714-840-2424 
415-962-8330 
619-484-3402 
805-647-6569 
904-433-1787 
404-662-1587 

312-360-2046 

Over 
1.000,000 
Terminal 
Blocks 

in Stock. e Over 
8,000,000 
Relays & 
Switches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 625 



AUTOMA 
MS COrinth, Hughes Assocs............... 601-287-2915 
NJ Paramus, DesIgn EIctms. ...•. :....... 201-84&6224 
NY E Syracuse. Nycom •.... , .• ,......... 315-437·8343 
NO Cary, Hughes Assocs. ................ 919-467-7029 
OH Medina, Rockford Controls Ohio, Inc. 

....................................... 216-725-3705 
PA McKees Rocks, Rockford Controls of Ohio 

....................................... 412-33HI306 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
VA Fairfax, Schililey Assocs., Inc. .•.•.•..• 703-591-3008 

AUTOMATIC CONNECTOR, INC. 400 Moreland Ad., 
Commack, NY'll725, Tel: 516-543-5000, TWX: 510-226-
3744; FSC No.: 94375; En'1lL: 250; SIs. Mgr; William 
Pitcher 

AUTOMATIC SWITCH CO. 50-60 Hanover Road,' 
FIoIham Park. NJ 07932, Tel: 1-201-966-2000, TELEX: 
136422; En'1lL: 1,200; SIs. Mgt; Wayne Bouchard 

AUTOMATIC TIMING & CON'Tl'lOlS CO. 201 So. 
Gulph Ad., King of Prussia, PA 19406, Tel: 215-337-5500, 
600-441-8245, TELEX: 84:6437; EmpL: 300; SIs. Mgt; R. 
LSWanson 

AUTOMATION DISPLAYS INC. 3533 N. White Ave., Eau 
Claire, WI 54703, Tel: 715-834-9595; En'1lL: 19 

AUTOMATION PRODS., INC. 3030 Max Roy, Houston, 
TX 77008, Tel: 713-86&-0361, TELEX: 775-959 

AUTOMATION UNLIMITED, Icon Corporation, 134 
New Boston St. Woburn, MA 01801, Tel: 617-933-7288, 
FAX: 617-933-2042; SIs. Mg,; Rich Farley; .. Dist. Mgt; 
Kevin Bagaline 

AUTOROLL MACHINE CORPORATION, 11 River St, 
Middleton, MA 01949, Tel: 617-777-2160, TELEX: 940250, 
FAX: 617-rn-9453; EmpL: 85 

Loc8l Sales Office8 & Reps 
CA Woodland Hills. Autoroll West ........ 818-340-5098 
Il Schaumburg, AuIoroll Central......... 312-894-4474 
MA Middleton, Autoroll Northeast ......... 617-m-2160 
NY Glendale, Autoroll East ............... 716-456-5807 
WI Green Bay, AutoroII Central ........ .. . 414-494-5188 

AUTOSPLICE, INC. 59-12, 371h Ave, Woodside, NY 11377, 
Tel: 718-429-0500, TELEX: 420902, TWX: 988171; EmpL: 
115; SIs. Mgt; O. Nedelkovich 

AUTO-SWAGE PRODS. 726 River Rd., SheRon, CT 
06484, Tel: 203-929-1401, TELEX: 963-542; En'1lL: 170; 
SIs. Mgr; H. K. Feaster 

AUTOTROl CORPORATION, P.O. Box 557, Crystal 
Lake, IL 60014, Tel: 815-459-3080, TELEX: 72-2417, FAX: 
815-459-3227; EmpL: 140; SIs. Mg,; Loris Thacker 

AlJfRONICS CORP. 314 E Uve Oek, Ste. A, Arcadia, CA 
91006, Tel: 818-445-5470,TWX: 910-582-3216, FAX: 816-
446-0014; FSC No.: 03972; EmpL: 80; SIs. Mgr; Annabelle 
Cloud 

AVA ELECTRONICS CORPORATION, p.o. Box 184, 
4000 Bridge St. Drexel Hill PA 19026, Tel: 215-284-2500, 
TELEX: 3711411, FAX: 215-259-8379; EmpL: 100; SIs. 
Mgr; William McKinley; Dist. Mgr; Micheel Ward 

AVA INSTRUMENTATION, INC. 8010 Highway 9, Ben 
Lomond, CA 95005, Tel: 406-336-2281,· TELEX: 
5101007906 AVA; FSC No.: 61933; EmpL: 7; SIs. Mg,; 
Allen Hughes 

Loc8l Sales Office8 & Reps 
CA Glendale, King Engrg.................. 816-507-D881 
CA Sunnyvale, Datarep ................... 406-730-2121, 
MA Chelmsford, Bomara .................. 617-452-2299 
PAHuntingdOn Valley, Lynbar GIJ). ....... 215-947-3554 
can Quebec, Techmatron ................. 514-335-7804 

AVANTEK, INC. 3175 Bowers Ave., Santa Clara, CA 95054, 
Tel: 406-727-0700, TELEX: 34-6337, TWX: 310-371-8717; 
EmpL: 3200 

AVEL-UNDBERG, INC. 5 Old Town Park Ad., Untt 47, 
New Milford, CT 06776, Tel: 203-355-4711, FAX: 203-354-
8597; En'1lL: 8; SIs. Mgt; Melanie B. Roman '" A.2192 

Loc8l Distribuiors 
CT WalHngford, Sager Ek:trL SIJPIl Co. • . . . 203-265-4600 
MA Hinghern, Sager EIctrL Supp. Co. ...... 617-749-6700 
~ Hingham, SagerEleclrical Supp. Co. .. 617-749-6700 

AVEX ELECTRONICS, 1683 Winchester Ad., p.o. Box 
1026, BIlnsaIern, PA 19020, Tel: 215-838-1515,600-345-
1295, FAX: 215-838-9108; FSCNo.: 58414; SIs. Mgt: Mike 
Battery ~ Dist. Mgr; Mike Battey .... 001438-1440 

Manufacturers and. Sales Offices Directory 
Local Sales Offices & Reps 

CO Denver, Tessco .. • .. .. .... .. .. .. .. .. .. 303-776-1119 
iA Marion, Ensco-Rep ................... 319-377-8550 
KS WIChRa, Ensco-Rep ................... 316-883-1070 
MO Maryland Hgts., Ensco Rep Inc. ....... 31+423-3935 
NE Countryside, Ensco Rep .............. 913-384-0840 

AVIBANK MANUFACTURING, INC. 210 s. VICtory Blvd., 
Burbank, CA 91503, Tel: 818-843-4330, TWX: 910-496-
2215; FSC No.: 84256; Empl: 485; SIs. Mg,; D. Ladin 

FAX: 201-382-4996 
AVIONIC INSTRUMENTS, 1414 Randolph Ave. Avenel, 

NJ 07001, Tel: 201-386-3500, TELEX: 844413; EmpL: 160; 
SIs. Mgr; Bryce Wiedeman; Dist. Mg'; George Kostick 
• , ••••..•. , ••.•.•....•..•. , .•. 001603-1605, 2074-2080 

AVTECH 
FAX: 613-226-2802 

AVTECH ELECTROSYSTEMS LTD., P.O, Box 5120, 
S1n. F, Ottawa, 0n1ari0, canada K2C 3H4, Tel: 613-226-
5772, TELEX: 053-4591; EmpL: 8 ............... 001211 

Local Sales Office8 & Reps 
NY Ogdensburg, Avtech Electrosys1erns Ltd. 

, ............... , ..... , .. .. .. .. .. .. .... 315-472-5270 
can Ottawa, 0nL Avtech Electrosysterns Ltd. 

, ........ , ............. , . , .. . .. .. .. .. .. 613-226-5772 

IJJ 
Unitron 

FAX: 214-341-2099 
AVTEL DIV., UNITRON INC., 10925 Miller Ad., Dallas, 

TX 75238, Tel: 214-340-8600, TELEX: 882511; FSC No.: 
6130; En'1lL: 75; SIs. Mgt; R. L Beutel ... 002158-2160 

Loc8l Sales Office8 & Reps 
CA Manhattan Bch., Unttron Inc. ......... . 
CA Sunland, Unttron (Jim Crevier) ...... ,. 
KS Mission, West & Assocs. ............. . 
MN St Paul Power Mation .............. .. 
MO Ellisville, Maynard & Assocs. ., .... , ..• 
NO Charlotte, Bruster Lewing & Assocs. " 
SC ML Pleasant, Bruster Lewing & Assocs. 

VA Midlothian, Bruster Lewing & Assocs. 

213-379-7901 
816-352-7348 
913-236-5356 
612-645-0781 
314-256-6899 
803-831-1205 

803-884-5748 

804-794-3879 

FAX: 803-626-2442 
AVX CORPORATION, Box 887, Myrtle Bch. SC 29577, 

Tel: 803-448-9411,TWX: 81Q-881-2252; FSC No.: 9K916; 
SIs. Mgt; Allen Cole; Dist. Mg,; Robert Burns 
..... , ..... , .. .... ....... ... ..... A.1023-1026; 8.1009 

Loc8l Sales Office8 & Reps 
AL Huntsville, Beacon Elctrns............. 205-881-5031 
AZ Scottsdale, Interstate Mktg. ..• ,....... 602-244-9050 
CA San 0Ieg0, Interstate Mktg. .. "....... 619-893-3220 
CA San Jose, Quadrep Inc. ............... 406-432-3300 
CA Woodland Hills, Interstate Mktg. Assocs. 

............... , •. ' ...... , .............. 816-883-7606 
CO Englewood, Thorson Rocky ML Inc. ••. 303-779-3435 
FL C8sseIberTy, Oyne-A-Mark •..•..•..... 305-831-2822 
FL Clearwater, Dyne-a-Mark ............. 813-441-4702 

FL Fort Lauderdale, Oyne-a-Mark ........ 305-771-6501 
GA Atlenta, Beacon EIctms. •• • • • • • . . • • . • • • 404-256-9640 
IL Chicago, M. GottliebAssocs. .......... 312-775-1151 
IL Itasca, Jahus, Inc. .. .. .. .. .. .. ... .. .. .. 312-250-9650 
IL Waukeska, Janus, Inc. ................ 414-542-7575 
IN Ft WaYne, F.J. Campisano Co. ..... . • . 219-486-8443 
IN IndianapoHs, Frank J. ~ ..... 317-253-7851 
IN Kokomo, M. GottlIeb Assocs. .. .. .. .. .. 317-455-0444 
iA Cedar Rapids, R. F. Welch ............ 31.9-362-6824 
KS Spring Hil~ Beneke & McCaul......... 816-765-2998 
MD Baltimore, Burgin-Kreh Assocs. •..•••• 301-265-8500 
MA Chelmsford, J.E Boeing Co. .......... 617-256-5800 
MI Farmington HiRs, J. L Montgomery .... 313-489-0099 
MI FUnt, M. Gottlieb. Assocs. .. .. .. .. .. .... 313-732-3922 
MN MlnneapoHs, Comstrand Inc. .......... 612-786-9234 
MO Grandview, Beneke & McCaul ........ 816-765-2998 
NJ Bellmawr, ThomaS Assocs., Inc. ...•. ,. 609-933-2600 
NM Albuquerque, 1'I1orsoM)esart States, Inc. 

............... , .. . .. .. .. . .. .. .. .. .. ... 505-293-8555 
NY Rhaca, Bob Dean, Inc. ................ 607-257-1111 
NY Melville, Comtronic Assocs. ........... 516-249-0505 
NY Wappingers Falls, Bob Dean, Inc. ..•.. 914-297-8406 
NO Raleigh. Tingen Technical Sales ...... 919-878-4440 
OH Beaverton, Western Tech SIs. •. , •• . . • . 503-644-8880 
OH Cincinnati, F.J. Campisano Co. ........ 513-574-7111 
OH Columbus, Frank J. Campisano ....... 614-876-5405 
OH Dayton, Schmidt & Assoc. ............ 513-293-8852 
OH Medina, Frank J. Campisano .......... 216-722-5550 
OK Tulsa, Ammon & Rizos ............... 916-683-8788 
PA Coraopolis, F.J. Campisano Co. ....... 412-284-5151 
TX Austin, Ammon & RIzos Co. • .. .. .. .. .. 512-454-5131 
TX Houston, Ammon & Riios Co. ........ 713-781-8240 
TX Richardson, Amrnon & Rizos Co. ..... 214-844-5591 
UT Salt Lake Ctty, Thorson Rocky ML Inc. 

VA Lynchburg, Burgin-Kreh Assoc. ....... 
WA Bellevue, Western Tech. Sis. ..••. , .••. 
WA Spokane, Western Techn. SIs. .•..•. ,. 
PR Santurce, Mill-Bern .................. . 
can British Columbia, Longman Sis. ...•. ,. 
Can Kir1dand, Que. Longman Sis. ••..•.•. , . 
can Mississauga, 0nL Longman Sis. •..•.• 
can Ottawa, 0nL Longman Sis. .......... . 

Local Di$trlbuIots 
AL Huntsville, Arrow/Kierullf ............ . 
AL Huntsville, R. M. EIctms. ............ .. 
AZ Phoenix, Anow/Kierullf EIctms. ...... . 
AZ Phoenix, Hallmark EIctms. ........... . 
AZ Phoenix, Kierullf EIctms. ............ .. 
AZ Phoenix, Marshall Inds. ............. .. 
AZ Phoenix, WyIe EIctms. .............. .. 
AZ Tempe, Arrow EIctms. .............. .. 
CA Calabasas, WyIe Labs./EMG ....... .. 
CA Canoga PI<., Hallmark EIctms. ........ . 
CA Chatsworth, Arrow/Kierulff EIctms. ..•. 
CA Chetsworth, lee ..................... . 
CA Chatsworth, Kierulff EIctms. .......... . 
CA Chatsworth, MsrshaIIInds. .......... .. 
CA Chatsworth, Shelley-Ragon .•..•.••..• 
CA Chatsworth, Shelley-Ragon EIctms. .•• 
CA Ci1rus Hgts., Hallmark EIctms. .•• , .•..• 
CA Cypress, Kierulff .................... .. 
CA EI Monte, Marshall EIctrns .......... .. 
CA EI Monte, Marshall EIctms. .......... .. 
CA EI Segundo, WyIe EIctms. ........... .. 
CA GardIen Grove, National EIctms. ..•. ,. 
CA Garden Grove, National EIec. Corp. .. . 
CA Hayward, Arrow EIctms. ............ .. 
CA Irvine, IEC ........................... . 
CA Irvine, Marshalllnds. ................ .. 
CA Irvine, WyIe EIctms. ................. .. 
CA Milpitas, California Capacitor, Inc. .' •.• 
CA Milpitas, Marshallinds. •••....•..•..•.• 
CA Milpitas, Projections Unltd. .......... .. 
CA Rancho Cordous, WyIe EIcIms. , .•.••. 
CA Rancho COrdova, Marshall Inds. ••.••• 
CA Sacramento, lee .................... . 
CA San Diego, Arrow/Kierulff EIctms. .. .. 
CA San Diego. Arrow/Kierullf EIctms. ••• , 
CA San Diego. Hall.mark EIctms. .••...••• , 
CA San Diego. Marshallinds. ........... .. 
CA San Diego. Neumann EIctms. ••..•..•. 
CA San Diego, ProjecIions Unltd. •...•..•. 
CA San 0Ieg0, WyIe EIctms. ............ .. 
CA San Jose, Celec/Future ............. . 
CA San Jose, Eric EIctms. .............. .. 
CA San Jose, Hallmark EIctms. .......... . 
CA San Jose, lee ....................... . 
CA San Jose, Kierullf EIctms. ............ . 
CA . Santa Clara, WyIe EIctms. .......... .. 
CA Southgate, Future EIcIms. .......... .. 
CA Sunnyvale, Arrow/Kierullf EIctms. .•..• 
CA Torrance, Hallmark EIctms. .......... . 
CA Tustin, Arrow/Kierullf EIctms. ........ . 
CA Tustin, Hallmark EIctms. ............ .. 
CA Tustin, Kierullf EIctms. .............. .. 
CA Tustin, Projections Unltd. ........... .. 
CA Westlake VL, Distel .................. . 

801-973-7969 
804-239-2626 
206-641-3900 
509-922-7600 
809-722-6942 
804-931-4744 
514-894-3911 
416-677-8100 
613-584-0100 

205-937-6955 
800-633-2046 
602-437-0750 
602-437-1200 
602-437-0750 
602-496-0290 
602-249-2232 
602-968-4600 
816-880-9001 
816-716-7300 
816-701-7500 
816-996-2200 
816-407-2500 
816-407-4100 
816-988-3333 
816-996-3333 
916-722-8600 
714-220-6300 
816-459-5500 
816-459-5500 
213-322-8100 
714-892-7749 
714-892-7744 
415-487-8417 
714-837-9980 
714-859-5050 
714-863-9953 
408-262-6000 
408-842-4600 
408-942-1717 
918-638-5282 
918-835-9700 
916-424-5297 
619-585-4800 
619-276-2112 
619-266-1201 
619-576-9600 
619-895-3005 
619-453-7900 
619-585-9171 
408-434-1122 
408-432-1111 
408-432-0900 
408-435-1000 
408-971-2600 
408-727-2500 
213-773-6521 
408-745-8800 . 
213-217-8400 
714-836-5422 
714-889-4100 
714-731-,5711 
714-544-2700 
805-495-9998 

626 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
co Aurora, Arrow Elctms. ................ . 
CO Denver, Integrated Elctms. ........... . 
CO Denver, IEC ......................... . 
CO Englewood, Arrow/Kierulfl ........... . 
CO Englewood, Hallmark Elctms. . 
CO Englewood, Kierulfl Elctrns. . ......... . 
CO Thomton, Marshall 1008. . ............ . 
CO Thomton, Wyle Dist Gp. ............. . 
CO Westminster, Future Elctms. ....•..... 
CT Bethal, Future Elctrns. ............... . 
CT E Haven, J. V. Elctrns. ............... . 
CT E Haven, J.v. Elctms. ................ . 
CT Meriden, RC/ Jaco Elctms. ........... . 
CT Orange, Milgray Elctrns. ............. . 
CT Wallingford, Almo .................... . 
CT Wallingford, Arrow/Kierulfl Elctms. ... . 
CT Wallingford, Cronin Elctrns. .......... . 
CT Wallingford, Hal~Mark Elctrns. 
CT Wallingford, Kierulfl Elctms. .......... . 
CT Wallingford, Marshall Elctrns. ........ . 
FL Mamonte Springs, Arrow/Kierulfl .... . 
FL Deerfield, Arrow/Kierulfl ............. . 
FL Fl Lauderdale, N.R.C ................. . 
FL Fl Lauderdale, NRC Elctms. ......... . 
FL Orlando, Marshall Elctms. ............ . 
FL Palm Bay, Arrow /Kierulfl Elctms. . .. . 
GA Norcross Arrow /Kierulfl Elctms. ..... . 
GA Norcross Marshall Elctrns. ........... . 
IL Bensenville, Milgray EIctrns. ......... . 
IL Chicago, NEP Elctrns. ............... . 
IL Chicago, NEP Elctrns., Inc ............ . 
IL Itasca. Arrow/Kierullf ................ . 
IL Lisle, Components, Inc. . ............. . 
IL Lombard, Shelley-Ragon 
IL Rolling Meadows. RM Elctrns. . ...... . 
IL Schaumburg, Marshall Elctms. ....... . 
IN Indianapolis, Arrow/Kierullf Elctms. .. . 
IN Indianapolis, Hall-Mark Elctms. ....... . 
IN Indianapolis, RM Elctms. ...... . 
IA Cedar Rapids, Arrow/Kierulfl ........ . 
KS Lenexa, Arrow/Kierulff Elctms. ....... . 
KS Lenexa, Hallmark Elctrns. .. 
KS Lenexa, Marshall Inds. .............. :. 
MD Columbia, Arrow/Kierulfl ............ . 
MO Gaithersburg, M.s. Elctrns ............ . 
MD Gaithersburg, Marshall Elctrns. ...... . 
MD Rockville, M.s. Elctrns. ............... . 
MD White Marsh, Resco/Baltimore ...... . 
MA Billerica, Hal~Mark Elctms. ........... . 
MA Billerica, Kierulfl Elctms. . ............ . 
MA Burlington, Marshall ................. . 
MA Canton, Almo ........................ . 
MA Needham, Cronin Elctrns. ............ . 
MA Needham, Cronin Elctms., Inc. . ...... . 
MA Westboro, FutUre Elctrns. . ........... . 
MA Wilmington, Arrow/Kierulfl ........... . 
MA Wilmington, Milgray Elctrns ........... . 
MA Wilmington, RC/ Jaco ..... " ......... . 
MI Ann Arbor, Arrow/Kierulfl Elctrns. .... . 
MI Grand Rapids, Arrow/Kierulfl Elctms. 

MI Grand Rapids, R.M. Elctrns ........... . 
MI Grand Rapids, RM Elctms. ........... . 
MI Livonia, Marshall Elctrns. ............ . 
MN Eden Prairie, Hal~Mark Elctms. .. 
MN Edina, Arrow/Kierulfl Elctms. ........ . 
MN Plymouth, MarShall Elctrns. .......... . 
MN Sl Pau, Shelley-Ragon .............. . 
MN Sl Pau\ Shelley-Ragon, Inc. . ........ . 
MO Bridgeton, Marshall Inds. ............. . 
MO Earth City, Hallmark Elctms. 
MO Sl Louis, Arrow Elctrns. .............. . 
MO Sl Louis, Kierulfl Elctrns. .. . 
NH Manchester, Arrow Elctms. .......... . 
NH Manchester, Arrow/Kierulfl .......... . 
NH Manchester, Cronin Elctms ........... . 
NJ Camden, General Radio ............. . 
NJ Clifton, J-Mar Elctrns. ................ . 
NJ Fairfield, Future Elctrns. .............. . 
NJ Fairfield, Marshall Elctrns. ............ . 

. NJ Marlton, Arrow/Kierulfl Elctms. . ..... . 
NJ Mt Laurel, Marshall Elctrns ........... . 
NJ Parsippany, Arrow/Kierulfl ........... . 
NJ Totowa, Jaco ........................ . 
NM Albuquerque, Arrow/Kierulfl Elctms. .. 
NY Bohemia, Shelley-Ragon ............ . 
NY Farmingdale, Milgray Elctrns. ........ . 
NY Hauppague, Arrow Elctrns. ........... . 
NY Hauppauge, Future Elctrns ........... . 
NY Hauppauge, Jaco Elctrns ............•. 
NY Liverpool, Future Elctms. ............ . 
NY Lynbrook, Patriot .................... . 
NY Melville, Arrow Elctrns. ............... . 
NY Melville, Arrow Elctrns ................ . 
NY Rochester, Arrow/Kierulfl Elctrns. .... . 
NY Rochester, Future Elctrns. ........... . 
NY Rochester, Hal~Mark Elctrns. ........ . 
NY Rochester, Marshall Inds. . 

303-696-1111 
303-292-6121 
303-292-6121 
303-790-0188 
303-790-1662 
303-790-4444 
303-451-8444 
303-457-9953 
303-650-0123 
203-743-9594 
203-469-2321 
203-469-2321 
203-235-1422 
203-795-0711 
203-269-6801 
203-265-7741 
203-625-3134 
203-269-0100 
203-265-1115 
203-265-3822 
305-682-6923 
305-429-8200 
305-772-4500 
305-772-4500 
305-841-1878 
305-725-1480 
404-449-8252 
404-423-5750 
312-350-0490 
312-625-8400 
312-625-8400 
312-250-0500 
312-852-7707 
312-629-6833 
312-364-6622 
312-490-0155 
317-243-9353 
317-872-8875 
317-291-7110 
319-395-7230 
913-541-9542 
913-888-4747 
913-492-3121 
301-995-6002 
301-921-0200 
301-235-4464 
301-921-0200 
301-529-0500 
617-935-9777 
617-667-8331 
617-272-8200 
617-821-1450 
617-449-2000 
617-449-5000 
617-933-7760 
617-935-5134 
617-657-5900 
617-213-1860 
313-971-8220 

616-243-0912 
618-531-9300 
616-531-9300 
313-525-5850 
612-941-2600 
612-830-1800 
612-559-2211 
612-642-2828 
612-642-2878 
314-291-4650 
314-291-5350 
314-567-6888 
314-997-4956 
603-668-6968 
603-668-6968 
603-624-0105 
609-964-8560 
201-772-6400 
201-227-4387 
201-882-0320 
609-596-8000 
609-234-9100 
201-538-0900 
201-942-4000 
505-243-4566 
516-567-7751 
516-420-9800 
516-231-1000 
516-234-4000 
516-273-5500 
315-451-2371 
516-599-8881 
516-694-6800 
516-391-1640 
718-427-0300 
716-272-1120 
716-244-9290 
716-235-7620 

NY Rochester, Milgray Elctms. . . . . . . . . . . .. 718-235-0830 
NY Rome, Rome ......................... 315-337-5400 
NY Rome, Rome Elctrns. ................. 315-337-5400 
NY Ronkonkarna, Tri-Start ................ 518-737-2200 
NY Ronkonkome, Tri-Start Elctrns. ........ 518-737-2200 
NC Raleigh, Arrow/Kierulfl Elctrns. ....... 919-878-3132 
NC Winston Salem, Arrow/Kierulfl ........ 919-725-8711 
OH Akron, Akron .......................... 218-762-6818 
OH Centerville, Arrow/Kierulfl Elctrns. .•.. 513-435-5583 
OH Cleveland, Kierulfl Elctrns. ............ 218-831-5222 
OH Columbus, Arrow/Kierulfl . . . . . . . . . . . .. 614-438-0928 
OH Dayton, Marshall Elctms. ............. 513-898-4480 
OH Solon, Arrow/Kierulfl Elctms. '" ...... 218-248-3990 
OH Solon, Hal~Mark Elctrns. . . . . . . . . . . . . .. 216-349-4632 
OH Worthington, Hal~Mark Elctms. ....... 614-688-3313 
OK Tulsa, Arrow/Kierulfl Elctrns. ......... 918-252-7537 
OR Beaverton, Almac Elctms. . . . . . . . . . . . . . 503-629-8090 
OR Beaverton, Arrow /Kierulfl ............. 503-646-6456 
OR Beaverton, Future Elctrns. ............ 503-645-9454 
OR Beaverton, Integrated Elctms. ......... 503-641-1690 
OR Beaverton, Marshall Inds. ............. 503-644-5050 
OR Hillsboro, Wyle Labs./EMG ........... 503-640-6000 
OR Portland, Arrow Elctrns. ............... 503-684-1690 
OR Portland, Kierulfl Elctrns. .............. 503-641-9153 
PA McKean, Advacom, Inc. ............... 814-478-7774 
PA Monroeville, Arrow/Kierullf Elctrns .... 412-858-7000 
PA Philadelphia, Almo Elctms. .. . . . . . . . . .. 215-698-4000 
TX Austin, Arrow/Kierulfl Elctms. ......... 512-835-4180 
TX Carrollton, Arrow/Kierulfl ............. 214-380-6464 
TX Dallas, Hallmark Elctms. .............. 214-343-5000 
TX Dallas, R.M. Elctms. ................... 214-235-3100 
TX Houston, Arrow/Kiarulfl ............... 713-530-4700 
TX Richardson, Jaco ..................... 214-235-9575 
UT Salt Lake City, Arrow Elctrns. ......... 801-972-0404 
UT Salt Lake City, Arrow/Kierulfl Elctrns. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 801-973-6913 
UT Saft Lake City, Future Elctrns. . . . . . . . .. 801-972-8489 
UT Salt Lake City, Hallmark Elctms. ...... 801-972-1008 
UT Salt Lake City, Integrated Elctrns. ..... 801-298-1869 
UT Saft Lake City, Marshallinds. ......... 801-485-1551 
UT Saft Lake City, Wyle Labs.lEMG ...... 303-457-9953 
WA Bellevue, Almac ...................... 206-643-9992 
WA Bellevue, Almac Elctms. .............. 206-643-9992 
WA Bellevue, Arrow Elctrns. .............•. 206-643-4800 
WA Bellevue, Marshalllnds. ............... 206-747-9100 
WA Bellevue, Wyle Elctms. . . . . . . . . . . . . . . .. 208-453-8300 
WA Kent Arrow/Kierulfl .......... .... 206-575-4420 
WA Kent Kierulfl Elctms. . . .. . . . . . . . .. . . ... 206-575-4420 
WA Redmond, Future Elctms .............. 206-881-8199 
WA Redmond, Integrated Elctrns. ......... 208-455-2727 
WI Brookfield, Arrow Elctrns. ............. 414-792-0150 
WI New Berlin, Hal~Mark Elctrns ......... 414-797-7844 
WI New Berlin, NEP Elctrns. . . . . . . . . . . . . .. 414-785-9100 
WI Waukesha, Marshallinds. ............. 414-797-8400 
PR Hato Rey, Arrow/Kierulfl .............. 809-764-4384 
Can Downsview, Onl, Future Elctms. ...... 416-838-4771 
can Mississauga, Onl, Arrow/Kierulfl Elctrns. 

....................................... 416-672-7769 
Can Montreal, Que, Arrow/Kierulfl Elctrns. 

Can Montreal, Que, Arrow, Ltd. ........... . 
can Nepean, Ont, Arrow/Kierulfl Elctms .. . 
Can Ottowa, Onl, Future Elctrns. ......... . 
Can Pointe Claire, Que, Future EIctrns .... . 
Can Quebec, Que, Arrow/Kierulfl Elctrns. 

514-735-5511 
514-735-5511 
613-226-8903 
613-820-8313 
514-694-7710 

....................................... 416-687-2431 
Can Willowdale, Onl, Milgray Elctms. ... . . . 416-758-4481 

AXEL ELCTRNS., General Signal Corp., 134-20 
Jamaica Ave., Jamaica, NY 11418, Tel: 718-291-3900, 
TWX: 710-582-2618; FSC No.: 13058; Empl.: 250; Sis. 
Mgr c J. Alaimo, VP SIs. 

NORMAN N. AXELROD ASSOCS., Electro-Optical, 
Laser & Machine Vision Sys., 445 East 86th Street 
New York, NY 10028, Tel: 212-228-0900 

AXIAL MAGNETICS, Tencallnc., 450 W. Los Angeles 
Ave., Simi Valley, CA 93065, Tel: 818-998-4850, TELEX: 
551891; SIs. Mgrc K G. Kroll ........... '" ... B.1195 

AXIS CORPORATION, 7825 Engineer Rd., Ste. 208, San 
Diego, CA 92111, Tel: 619-560-7737, TELEX: 325144; FSC 
No.: 98849; Empl: 12; Sis. Mgrc MarkJ. Prager 

AYDIN CORP., 700 Dresher Rd, Horsham, PA 19044, Tel: 
215-657-7510, TELEX: 685-1211, FAX: 215-657-3830; 
Empl.: 2,000; Sis. Mgr c B. Jack Miller 

AYDIN CONTROLS, 414 Commerce Dr, Fl Washington, 
PA 19034, Tel: 215-542-7800, TELEX: 6851057, TWX: 
510-661-0518; Empl.: 533; Sis. Mgrc Joseph J. Taylor 

AYDIN MICROWAVE, 75 East Trimble Rd., San Jose, CA 
95131, Tel: 408-946-5800, TELEX: 4990756, TWX: 910-
338-0216; EmpL: 200; Sis, Mgr c Dan Davis 

BALDOR 
AYDIN RADAR & r::w DIVISION, Div. of Aydin 

Corporation, 32 Great Oaks Boulevard, San Jose, CA 
95119-1371, Tel: 408-629-1100, TWX: 910-373-1238; 
FSC No.: ZV23-1686808; Sis. Mgr c D. Rutledge 

AYDIN VECTOR DIV., Aydin Corp, Box 328, Newtown, 
PA 18940-0328, Tel: 215-968-4271, TWX: 510-667-2320, 
FAX: 215-968-3214; FSC No.: 13923; Empl: 600 

AZIMUTH ELECTRONICS, INC, 2605 So. EI Camino 
Rea, San Clemente, CA 92672, Tel: 714-492-6481, FAX: 
714-492-0744; Sis. Mgc Kenneth C. Johnsen 

BABCOCK, INC., 1717 West Collins Ave., Orange, CA 
92667, Tel: 714-833-3700, TWX: 910-595-1517, FAX: 714-
538-9740; FSC No.: 56623; Empl.: 270; Sis. Mgr_' Albin 
Gudis; Dis!. Mgr c Albin Gudis 

BABCUCK 
DISPLAY PRODUCTS. INC. 

FAX: 714-490-1368 
BABCOCK DISPLAY PRODUCTS, INC., A 

Subsidiary of Babcock, Inc., 1051 S. East Sl, 
Anaheim, CA 92805, Tel: 714-491-5121, TElEX: 249646; 
Empl.: 150; Sis. Mgrc Jerry Henn ........ B·l042-1043 

Local Salas Offices & Reps 
AL Huntsville, Eictm. SIs., Inc. ............ 205-533-1735 
AZ Scottsdale, Elctrn. Tech. SIs. Assocs., Inc.-(ETS) 

....................................... 602-941-9137 
CA San Jose, Richards Assocs. .......... 408-297-3010 
CO Denver, Lindberg Co. ................. 303-756-9033 
FL Miramar, Dan-Tech Sis. ............... 305-983-6142 
GA Norcross ESI. . . . . . . . . . . . . . . . . . . . . . . .. 404-446-6554 
IL Elk Grove Village, Carlson Elctrn. SIs.· 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-956-8240 
KS Overland Pk., Spectrum SIs. .......... 913-648-6811 
MD Columbia, Robert Elctrn. SIs. . . . . • . . . .. 301-995-1800 
MN Eden Prairie, Com-TekSIs. ..... 612-941-706717181 
MO Hazelwood, Spectrum SIs. ............ 314-731-5151 
CT Fairfield, Bebcock Display Prods. ..... 203-335-3433 
NY Elmo", Crane & Egert Corp. .......... 518-872-0800 
NY Rochaster, Apex Assocs. ............. 716-254-6050 
NC Cary, ESI ............................. 919-467-8486 
NC Charlotte, ESI . . . . . . . . . . . . . . . . . . . . . . . . . 704-522-8428 
OH Centerville, SAl Mktg. Corp. ........... 513-435-3181 
OH Columbus, SAl Mktg. Corp ............ 614-876-8650 
OH Shaker Heights, SAl Mktg. Corp ....... 216-751-3633 
PA West Conshohocken, Eastern Comps. SIs. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . .. 800-223-3850,215-825-8610 
TX Dallas, Pro-Cofl1) SIs. Corp. .......... 214-276-1948 
TX Hurst Pro-Comp SIs. Corp. ........... 817-589-0336 
UT Salt Lake City, Lindberg Co. .......... 801-277-2643 
WA Kirkland, N.W. Comps. Sis. ............ 206-828-4838 
WI Milwaukee, Carlson Elctm SIs. Assocs. 

....................................... 414-476-2790 
Can Anjou, Que, Bestec Elctms. Ltd. ...... 514-643-1702 
Can Rexdale, Ont, Bestec Elctms. Ltd. . . . .. 416-674-1330 

Local Distributors 
can Mississauga, Ont, Ferro Technique, Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-624-2770 
Can Montrea, Que, Ferro Technique, Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-341-3450 

BACON INDUSTRIES, 192 Pleasant St, Watartown, MA 
02172-2399, Tel: 617-926-2550, TWX: 710-327-6518; 
FSC No.: 99098; Empl.: 23; Sis. Mgr c R. S. Cess 

BAHR TECHNOLOGIES, INC., 1842 Hollman Sl, 
Madison, WI 53704, Tel: 608-244-0500, FAX: 608-244-
0528; Empl: 18 

BAILEY CONTROLS CO" Div. of Babcox & Wilcox, 
29801 Euclid Ave., Wickliffe, OH 44092, Tel: 216-585-8500, 
TElEX: 980621, FAX: 216-944-4160; Empl.: 2300; Sis. 
Mgr _. D. Stamford; Dis!. Mgr c Robert Dubey 

BAKER CO., INC, Drawer E - Sanford Airport, Sanford, ME 
04073, Tel: 1-800-992-2537; EfI1)l.: 150 

BAKNOR INDUSTRIES LIMITED, 2209 Dunwin Drive, 
Mississauga, Ont, canade L5L lXI, Tel: 416-828-2400, 
FAX: 416-820-5733; EfI1)l.: 25; SIs. Mgrc M. E Sawicki 

BALDOR ELECTRIC COMPANY, P.O. Box 2400, Fort 
Smith, AR 72902, Tel: 501-648-4711, TELEX: 53-7425, 
FAX: 501-648-5792 
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BALLAN 
BALLANTINE LABORATORIES, INC., P. o. Box 97, 

Boonton, NJ 07005, Tel: 201-335-0900, lWX: 71<Hl87-
8380; FSC No.: 50423; ElI¥ll: 95; SIs. Mgr: Robert 
Kerzman; Dist. Mgr: Robert Kerzrnan ......... , 001212 

Local Sales. OffIce8 & Reps 
CA Laguna Hills, ElOtek Sys., Inc. ..••.•..• 714-83(}4856 
CA Rancho Cordova, Rohrer Instr. Sis. . . . • 916-835-2066 
CO Commerce City, MC2 COnsuItan1s & Controls 

....................................... 303-286-1414 
CT Plantsville, Scheinlein Assocs., Inc..... 203-621-3492 
FL Orlando, Micro Spec, Inc. ............. 305-898-3504 
GA Lilburn, Micro Spec, Inc. . . . • . • . • .• . . . .. 404-921-3840 
II.. Scheumburg, Kenneth W. Meyers Co. 

312-882-4808 
IN Indianapolis, Kenneth W. Meyers Co. 

....................................... 317-783-1030 
MA Reading, Schein/ein Assocs. ,......... 617-944-2304 
MI Madison Hgts., WKM Assocs. .•..••.•• 313-588-2300 
MN Minneapolis, Kenneth W. Meyers ....• 612-920-7080 
MO St louis, JNM ........................ 314-991-1399 
NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NM Albuquerque, Fry-Gates, Inc. •..••.. . .• 505-262-1525 
NY Canandaigua, Mamula Sis. . • . . • . . . • . .. 718-394-5560 
NY New York, L & M Assocs. ............. 212-243-6155 
NO Rock HiI~ Microspec, Inc. ............. 803-386-3015 
OH Dayton, Mann & Assocs. .............. 513-434-2557 
OH Dayton, WKM Assoc. ................. 513-434-7500 
OH Independence, WKM Assocs. ........• 216-524-5930 
OR Portland, WesIcon .................... 503-283-0132 
PA Andalusia, L & M Assocs. ............. 215-245-6658 
PA Pittsburgh, WKM Assoc. .............. 412-292-2953 
PA Reading, L & M Assocs. .............. 215-775-9559 
SC Rock H\I~ Microspec, Inc. ............. 803-368-3015 
TN Nashville, Micro Spec. Inc. ............ 615-383-4064 
TX Houston, Leer Assocs. ................ 713-486-7893 
TX Richardson, Leer Assocs. ............. 214-231-5388 
lIT Centerville, MC2 ConsuRants & Controls 

. ............. .. . .. ... .. .. ... .. .. ...... 801-298-3368 
VA Alexandria, Dyna Rep Co.. .. .. .. .. .. .. 703-354-1222 
WA Federal Way, Weston, Inc. ............ 206-959-6812 
WI Brookfield, Kenneth W. Meyers ....... 414-764-3790 
Can Lava~ Que., Techrnatron .............. 514-689-5689 

1..008.1 Distributors 
NJ Belmar, Accutest ..................... 2OHI81-6560 

BALL CORP., EFRATOM DIVISION, 3 Parker,lrvine, 
CA 92718-1605, Tel: 714-n(}-5000, TELEX: 86-5635; 
Ernpl: 165... .. .. . .. ... .. .. . . ... .. ....... . . ..... A-1344 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia 51.. Canoga Park, CA 91304 • (81 B) 998-6500 

CALL US TOLL FREE 

1·800·732·3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

~~ 

-. -. ';"~"4:r;}t .',. • .• S 
~ -~- -~ ~ .... " ~~- -.. 

Manufacturers and . Sales Offices Directory 
Local Sales OffIce8 & Reps 

AL Huntsville, Hughes Assocs., Inc. • . . . . .. 205-533-9108 
CA Los Mas, Kolm Mktg. Assoc. ......... 415-948-2635 
FL Sarasota, Bass Assocs. •.•• . . . . •• . . . .. 813-922-9538 
GA Norcross, Hughes Assocs., Inc. ....... 404-662-1587 
IL Bennockburn, GMR Sis., Inc. .......... 312-295-8440 
IN Fort Wayne, TX SIs. Indiana .......... 219-489-4447 
MA Natick, Wayland Engrg. SIs............. 617-655-8080 
NY Huntington, COB Entprs. .............. 516-692-5200 
TN Nashville, Hughes Assocs., Inc. ....... 615-871-0908 
TX Richardson, Sci. Devices ............. 214-231-8106 
TX Spring, Sci. Devices .................. 713-376-8686 
VA Fairfax, Sci-Reps.-80ulh .............. 703-385-0600 

BALL ELCTRN. SYS. DIV, Ball Corp, P. O. Box 589, 
Bloomfield, CO 80020, Tel: 303-46(}-5280, lWX: 91(}-563-
3552; FSC No.: 612-786-45n; Ernpl: 150; SIs. Mgr: Bud 
Urling 

BALL ELECTRONIC, Systems Div, P. O. Box 589, 
Broomfield, CO 60020, Tel: 303-46(}-5260, TELEX: 
244826; EmpL: 500; SIs. Mgr: Bud Urling 

BALLY ELECTRONICS, Bally MIg., 10750 W. Grand 
Ave., Franklin Park, IL 60131, Tel: 312-451-7223, TELEX: 
190282; Empl: 300; SIs. Mgr: Lam McGannon 

BALSTON. 703 Massachusetts Ave., Lexington, MA 02173, 
Tel: 617-661-7240, TELEX: 92-3481; Empl: 50; SIs. Mgr: 
J. Alpert 

BALZERS OPTICAL CORPORATION, 170 Locke Dr. 
Marlboro, MA 01752, Tel: 617-481-9860, TELEX: 558-480, 
FAX: 617-485-0526; Empl.: 136; SIs. Mgr: M. F. Wenzler 

B & B MOTOR & CONTROL CORP., B & B Long 
Island City, Apple Hill Commons, Burlington, CT 06013, 
Tel: 203-673-7151, BO(}-838-7807, TELEX: 14-1484, FAX: 
203-675-9745; Ernpl: 90; Sis. Mgr: John T. Wallace 
................................................. a-1204 

Local Sales Offices & Reps 
CT Berlin, B & B Motor !\ Control Corp. '" 203-628-8550 
FL Clearwater, B & B Motor & Control Corp. 

.. . . .. .. . . .. . .. .. . . . .. .. . .. • • . . .. .. .. .. BO(}-845-1020 
GA Atlanfa, B & B Motor & Control Corp. 

....................................... 800-845-1020 
IL Chicago, B & B Motor & Control Corp. 

, ...................................... 312-681-0089 
IN Indianapolis, B & B Motor & Control Corp. 

.... .. . ...... .. .. . . ... . ..... . ...... .. .. 317-248-0396 
KY Louisville, B & B Motor & Control Corp. 

502-589-7753 
MA Boston, B & B Motor & Control Corp. 

617-69(}-4944 
MI Detroit, B & B Motor & Control Corp. 

................. '" ....... , .. .. ....... 313-737-3933, 
NH Nashua, B & B Motor & Control Corp. 

· .. .. .. . .. .. . . .. .. . . .. . . .. . . . . .. . .. . ... 603-683-1062 
NJ Piscataway, B & B Motor & Contol Corp. 

· .. .. . .. .. . .. . . • .. .. .. • . .. .. .. .. .. .. ... 201-572-0500 
NY Elmira, B & B Motor & Control Corp. .. 607-732-6599 
NY Long Islend City, B & B Motor & Control Corp. 

....................................... 718-784-1313 
NY Rochester, B & B Motor & Control COIp. 

..... ," .. .. . . .. .. .. .. . . .. .. . . .. .. . .. ... 716-424-7040 
NC Charlotte, B & B Motor & Control Corp. 

.. . .. .. .. . . . .. .. . .. .. . . .. .. . .. .. .. .. ... 704-375-0577 
OH Cincinnati, B & B Motor & Control Corp. 

....................................... 513-381-1865 
PA Allentown, B & B Motor & Control Corp. 

....................................... 215-439-8353 
SC Greenville, B & B Motor & Control Corp. 

· .. . . .. .. . .. . .. . .. .. . . .. . . . . .. . . . . . .. .• 803-268-5702 
TX Dallas, B & B Motor & Controt Corp. •• 214-64 Hl857 
TX Houston, B & B Motor & Control COIp. 

713-820-7931 

1..008.1 Distributors 
CA Los Angeles, B & B Motor & Co']lrol COIp. 

............ , ........................... 213-222-7233, 
CT Berlin, B & B Automation Sys. • • • . . . . .. 203-828-8766, 

B & K PRECISION, Maxtec International Corp, 
6470 W. Cortland, Chicago, IL 6Q635, Tel: 312-689-1448, 
TELEX: 253475; FSC No.: 08098, 18110, 49560, 30678; 
Ernpl.: 250; Sis. Mgr: Dennis Hoy 
........................ 001213-1217,1410-1412, 1607 

Local Sales Offices & Reps 
AL Birmingham, Maillend K Smtth, lhe. .. . 
AR Little Rock, Erickson Sis., Inc. ....... .. 
CA Sants Ana, Mike Roth Sis. .......... .. 
CO Denver, The Undberg Co ............ .. 
FL Altamonte Springs, Dynamic Mktg. ...• 
GA Tucker, Mailland K SmHh ............ . 
HI Honolulu, Omega Hawaii, Inc ..•...•..• 
IL Arlington Hgts., Brainard-Wilson Mktg. 

205-595-9410 
501-455-0618 
714-647-0606 
303-758-9033 
305-831-4584 
404-939-3322 
808-732-7107 

312-437-2700 

IN Indianaporos, EIctrn. Reps. Inc. ..... . • .. 317-694-1414 
IN Mishawaka, EIctrn. Reps. Inc. ......... 219-259-9365 
KS Shawnee Mission, LoweIH(angas & Assocs. 

....................................... 913-831-3515 
LA Chalmette, Erickson Sis. .............. 504-271-1976 
Me Joppa, Electra-Tech .................. 301-8n-0344 
MA Woburn,W & 0 Mktg. ................. 617-935-5610 
MI Southfield, Robert Mils\( Co., Inc. ...... 313-354-3310 
MN Minneapolis, HMR, Inc. .. .. • .. • .. • .. .. . 612-688-2122 
MO St Louis, LowelH<angas Assocs. ..... 314-821-4050 
NJ Medford, C~ EIctrn. Sis. Co. . . • . 609-983-0932 
NY Bellmore, Selectra Sis. ................ 516-221-7865 
NY East Greenbush, Warren Kaufman & Assocs. 

.. ..................................... 518-4n-9684 
NY Rochester, Warren Kaufman & Assocs. 

NO Charlotte, Maitland K Smith, Inc. .....• 
OH Cleveland, Marlow Assocs. •.•....•..• 
OH Dayton, Marlow Assocs. ............ .. 
OR Portland, Westmark EIctms .......... . 
PA Pittsburgh, Marlow Assocs. .......... . 
TX Dallas, Erickson Sis. ................ .. 
TX Houston, Erickson Sis., Inc. ......... .. 
TX Round Rock, Erickson Sis, Inc. .•.....• 
VA Dumfries, Electra-Tech .............. . 
WA Seattle, Westmark EIctms Inc. .....•.. 
WI Waukesha, Brainard-Wilson Mktg. ••.. 
EXP NY, Plainview, Empire Exportenl ..... . 
Can Toronto, Ont, Atlas EIctms. .......... . 

716-266-2728 
704-372-2681 
216-991-6500 
513-274-9666 
503-641-8780 
412-343-5050 
214-739-5833 
713-266-1604 
512-244-3068 
703-67~962 

208-281-4025 
414-797-7940 
516-293-5582 
416-789-n81 

B & L COAXIAL CONNECTIONS LTD. 3251 Kennedy 
Ad., UnH No. 20, Scarborough, Canada M1V 2J9, Tel: 416-
292-3906, TELEX: 065-25165, FAX: 416-293-1837; SIs. 
Mgr: J. L (Jim) Hasketl; Dist. Mgr: J. L (Jim) Haskell 

BANNER ENGINEERING CORP. 9714 - 10th Ave. N., 
Minneapolis, MN 55441, Tel: 612-544-3164, FAX: 612-
544-3573; SIs. Mgr: Floyd Schneider 

BARBER-CQLMAN CO,lndl.lnstrs. Div, P.O. Box 2940, 
1354 Clifford Ave., Loves Park, IL 61132, Tel: 815-8n-
0241, FAX: 815-8n-0299; Empl: 5000; SIs. Mgr: John 
Parry 

BARBER COLMAN CO. (A SIEBE CO.), Motor 
Division. P.O. Box 2940, Loves PI<., IL 61132-2940, Tel: 
815-968-0860, TELEX: 4330367, FAX: 815-962-0070; 
EmpL: 300; SIs, Mgr: a a Stout ............... a-1196 

BARCEL WIRE & CABLE CORP., Electronics Div, 
2851 Aton Ave., Irvina, CA 92714, Tel: 714-683-0300, lWX: 
91(}-595-1957; FSC No.: 28427; Empl: 100; SIs. Mgr: 
Ryan Stoneburner 

BARKSDALE CONTROLS DIV.,lmo Delavallnc., 3211 
FruHland Ave., P.O. Box 58843, Los Angeles, CA 90058, 
Tel: 213-589-6181; Empl: 220; SIs. Mgr: W. J. Kosmowski 

BARNES & REINECKE, INC, 2375 Estes Ave., Elk Grove 
Village, IL 80007, Tel: 312-64(}-72OO; FSC No.: 85336; 
Ernpl: 345 

BARNES ENGINEERING, 1645 So. Claudina Way, 
Anaheim, CA 92805, Tel: 714-533-7530; FSC No.: 53823, 
SIC 3400; Empl: 47; SIs. Mgr: Gordon Mackenzie 

BARNES ENGINEERING DIV, EDO Corporation, 68 
Long Hill Cross Ads., ShaRon, CT 06484, Tel: 203-926-
1m, TELEX: 6819115, FAX: 203-926-9285; Empl: 250; 
Sis. Mgr: M. L Marus\c 

BARON WIRE & CABLE, 8111 N. St Louis Ave., Skokie, IL 
60076, Tel: 312-677-5000, TELEX: 72-4322, FAX: 312-
6n-7639; Ernpl: 80; SIs. Mgr: AI Desaluo 

BARRINGTON PLASTICS. 3838 Church Road, Ml Laure~ 
NJ 08054, Tel: 609-235-5151, FAX: 809-n8-9032; Empl: 
120; SIs. Mgr: Gary Brown 

BARSOM INC, See IR Scientific 

BARTI..ETT INSTRUMENT CO, 14th & Ave. 'M', P.O. Box 
445, Ft Madison, IA 52627, Tel: 319-372-6368; Empl: 25; 
SIs. Mgr: P. Fl Bartlett 

BASCOM-TURNER INSTRUMENTS. 111 Downey St. 
Norwood, MA 02062, Tel: 617-769-9660, TELEX: 92-2413; 
Empl.: 35; SIs. Mgr: O. Weise 

BASF CORPORATION INFORMATION SYSTEMS. 
Crosby Dr. Bedford, MA 01730, Tel: 617-271-4000, BO(}-
343-4800, TELEX: 951856; Empl: 1,300; SIs. Mgr: David 
F. Pippin 

BASIC ELECTRONICS, INC.. 11762 Western Ave. "0", 
Stanton, CA 90680, Tel: 714-53(}-2400; Empl: 30; SIs. 
Mgr: Tom Jones; Dist. Mgr: Tom Jones 

628 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
BASIC MEASURING INSTRUMENTS, 335 Lakeside Dr, 

Fosler City, CA 94404, Tel: 415-570-5355, 1WX: 910-374-
3059, FAX: 415-574-2176; Empl.: 90; Sis. Mgr: Robert 
Moore; Disl. Mgr: Michael Daish, Int'l. SIs. Dir. 

BASIC SYSTEMS, See J. L Moon & Co. 

BASLER ELEC, Ate. 143, Highland, IL 62249, Tel: 618-654-
2341,1WX: 510-100-3841, FAX: 618-654-2351; Empl.: 
1299 

BATTERY ENGINEERING, INC., 1636 Hyde Park Ave., 
Hyde Pari<, MA 02136, Tel: 617-361-7555, FAX: 617-361-
1835; FSC No.: 60289; Empl.: 30; Sis. Mgr: P. Kane 
..................................... . ...... 001441 

Local Sales Offices & Reps 
TX Houston, Space Elctms. ............ 713-26&9245, 

Local Distributors 
TX Irving, Space Elctms. ............ 214-251-3836, 

BAY COMPONENTS, INC., 418 3rd St, Annapolis, MD 
21403, Tel: 301-268-0122, 1WX: 510-600-7370; Empl: 55; 
Sis. Mgr: Lois Lev~ 

BAYLEY INSTRUMENT COMPANY, Box 357, 
Kenwood, CA 95452, Tel: 707-833-6014 

BAYTRON, See MIA-Com Millimeter Products Inc. 

BBC-METRAWATT/GOERZ, 2150 W. 6th Ave., 
Broomfield, CO 80020, Tel: 303-469-5231, 800-821-6327, 
TELEX: 4970869; Empl.: 20; Sis. Mgr: Erik Planku; Disl. 
Mgr: Erik Planku 

BBK, INC., 75 Travis Ave, Binghamton, NY 13904, Tel: 607-
772-8119; Sis. Mgr: Jerome Kunze 

B C SYSTEMS, INC., 220 Terminal Road, Setauke~ NY 
11790, Tel: 516-751-9370, FAX: 516-751-9378; Empl.: 30; 
SIs. Mgr: A Morell 

B-D CRYSTAl ENTPRS., INC., 1727 W. GalbrMh Rd., 
Cincinnati, OH 45239, Tel: 513-522-3300; Empl.: 20; Sis. 
Mgr: Pam Deshler 

FAX: 203-367-9957 
BEAD ELECTRONICS, Div. Bead Industries, Inc., 

110 Mountain Grove St, P.Q. Box K, Dept 100, Bridgeport, 
CT06605-0571, Tel: 203-334-4124; Empl.: 175; Sis. Mgr: 
Mrs. B. M. Krafcik ............. . . . . . . . . .. C-1702 

Local Sales Offices & Reps 
CA Emeryville, MHR SIs. Inc. 
CT Kensington, Metal Tech, Inc .......... . 
IL Chicago, Electro-Mech Sis. Co. . ..... . 
IN Indianapolis, Hoster & Sieloff Assocs. 

415-654-0811 
203-828-1148 
312-777-0554 

. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 317-842-3700 
MI Union Lake, Fox Inds. ................. 313-363-7183 
VA Williamsburg, Dyneers ................ 804-229-3612 
EXP NJ Rochelle Pari<, Richman Metals & Comps. 

....................................... 201-796-6271 

BEA ELECTRO-OPTICS, INC, 690 First Ave, Des 
Plaines, IL 60016, Tel: 312-298-1420, FAX: 312-298-1423; 
SIs. Mgr: George E. Magerl; Dist. Mgr: Vic Halkyn 

BEARING INSPECTION, 10041 Shoemaker Ave., Santa 
Fe Springs, CA 90670, Tel: 213-944-6251; Empl.: 31 

BEAU PRODUCTS DIV., Vernilron Corp., Box 10, 
Laconia, NH 03247, Tel: 603-524-5101, FAX: 603-524-
1627; FSCNo.: 13150; Empl: 230; o;sl.Mgr: LanyMurphy 
.......................................... C-1286-1289 

Local Sales Offices & Reps 
AL Huntsville, DHR Mklg., Inc. ............ 205-533-5165 
AZ Phoenix, The Knight Co. .............. 602-582-8506 
AR L~le Rock, Erickson SIs., Inc. ......... 501-455-0618 
CA Burlingame, Wm J. Purdy............. 415-347-7701 
CA Los Angeles, The Knight Co. .. . . .. . ... 213-670-2833 
CO Denver, W.J. Purdy Co ................ 303-753-6800 
FL Orlando, Cartwright & Bilan ........... 305-422-4531 
GA Atlanta, DHR Mklg., Inc. ............... 404-451-9848 
IL Usle, W-G Controls. . . . . . . . . .. . .. . . . .. 312-963-5954 
LA Chalmetle, Erickson SIs., Inc........... 504-271-1976 
MA Needham R Perron & Co. . 617-449-6162 
MN Minneapolis, Hoi-Ute SIs. ............. 612-861-6051 

MO Sl Louis, KKB & Co ................. . 
NH Menimack, R Perron & Co. . ........ . 
NJ Cherty Hill, Trinkle SIs., Inc. . .. . 
NJ West Caldwell, Grimm, Siegel Assoc. 

Albuquerque, C.T. Carlberg & Assoc. 
Buffalo, NRM Mklg. Inc. . ..... . 
Raleigh, DHR Mklg., Inc. . ....... . 
Beechwood, ESI ......... . 
Beaverton, Wm J. Purdy Co .... . 
Greenville, DHR Mklg., Inc ...... . 

314-647-2400 
603-424-4394 
609-795-4200 

201-575-9300 
505-883-3883 
716-634-4300 
919-781-1961 
216-831-9555 
503-641-9373 
803-235-3594 

NM 
NY 
NC 
OH 
OR 
SC 
TX 
WA 

Dallas, Erickson SIs. .......... . 
Redmond, Wm J. Purdy Co. .. 

... 214-739-5833 
206-8982-3144 

Local Distributors 
AL Huntsville, Century Fasteners......... 205-883-5944 
I\Z Tempe, Control Design Supp. ..... 602-829-7481 
AZ Tempe, Harper SiD................... 602-967-1464 
AR L~le Rock, Cartton Betes ........... 501-562-9100 
CA Alhambra, Harper SID ........... 818-289-0255 
CA Anaheim, Control Design Supp. . 714-821-1516 
CA Frernon~ Terminal SIs. ......... . . 415-656-7722 
CA San Carlos, Control DeSign Supp. 415-592-4808 
CA Santa Clara, Pyramid............. 408-727-9810 
CA Santa Monica, Master Distrs. . . 213-452-1229 
CA Sunnyvale, Abacus .................. 408-732-2000 
CA Sunnyvale, Sierra West... 408-747-1186 
CA Van Nuys, Pacific Sw~ch ............ 818-873-4802 
CO Denver, Intergrated Elex .............. 303-292-5537 
CO Englewood, Ragon Elctrns. ..... 303-762-0670 
CT Hartford, Atlantic Sw~ch .............. 203-527-7705 
CT Wallingford, Mid State Elex .. 203-265-9900 
CT Wallingtord, Sager Elex ............... 203-265-4600 
FL Attamonte Springs, Control Design Supp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-788-3220 
FL Lakeland, Sw~ch Controls .. 813-644-7564 
FL Miami, Elctm. Equip. .................. 305-871-3500 
FL Tampa, Sunex Elex............... 813-865-4074 
GA Doraville, Specialty Distr. . . . . . . 404-448-4004 
GA Slone MIn, Control Design Supp. .. 404-979-3500 
IL Arlington Hgts., Ludan Elctms. . 312-398-5311 
IL Bensonville, Voyager............. 312-860-1300 
IL Carol Stream Lectro Comps. ......... 312-543-1680 
IL Chicago, Newark Elctrns. ............. 312-638-4411 
IL Peoria, Klaus Radio ................. 309-691-4840 
IN Ft Wayne, Graham Elec. . . . . . . . . . . . . . 219-423-3422 
IN Indianapolis, Control Design Supp ..... 317-788-4559 
IA Cedar Rapids, Dee Elctms. ........... 319-365-7551 
IA Marion, Control Design Supp. .. 319-373-2923 
KS WicMa, RSC ......................... 316-267-5213 
KY Louisville, P I Burl<s . . . . . . . . . . . . . . . . . .. 502-589-3960 
LA Baton Rouge Indl. Elex .. . . . . 504-357-4244 
LA Baton Rouge, Ralph's ..... 504-344-3761 
ME W. Buxton, Nelson & Wright .. 207-863-4386 
MD GMhersburg, M 5 Elctrns. 301-340-6400 
MA Hingham Sager Elctms. .............. 617-749-6700 
MA Middleboro, Glynn Elctrns. ............ 617-947-4262 
MA Newton Upper Falls, In-Stock Prods. .. 617-964-6200 
MI Farmington Hills, Advent Elctrns ....... 313-477-1650 
MI Grand Rapids, S-F Elec. Supp.lnc ..... 616-459-0216 
MI St Clai, Shores, SPEMCO ............ 313-771-2700 
MN Minneapolis, Control Design Supp. .... 612-721-1628 
MO Kansas City, Elctrn. Supp. . . . . . . . . . 816-931-0250 
MO Kansas City, Waners Radio ........... 816-531-7015 
MO Sl Louis, Control Design Supp. ....... 314-426-3150 
MO St Louis, Van Sickle .................. 314-621-5000 
NV Reno, Walker Distrbn. . . . . . . . . . . . . . . . .. 702-323-2766 
NH Hudson, C & H Elex. . . . . . . . 603-682-1133 
NJ Camden, General Radio ......... 609-964-8560 
NJ Hanover, State Elctrns. .......... 201-687-2550 
NJ Oakland, Relay Specialty ........ 201-337-1000 
NM Albuquerque, Elctrn. Parts .. 505-243-6161 
NM Albuquerque, Walker Elctrns. 505-863-2992 
NY Albany, E. E. Taylor ................... 518-438-7813 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Buffalo, Summit ...................... 716-864-3450 
NY Hauppauge, Sager Elctms. ............ 516-348-1300 
NY Mt Vernon, OAR ...................... 914-699-2224 
NY Rochester, Simeona .................. 716-328-3230 
NC Pineville, Control Design Supp. ....... 704-588-4410 
NC Raleigh, Southeastern Elex ........... 919-828-2311 
OH Akron, Akron Elctm .................... 216-762-8618 
OH Cleveland, Roberts Elec ............. ,. 216-236-1711 
OH Columbus, EMC ...................... 614-299-4161 
OK Tulsa, Carnon Bates .................. 918-850-1626 
OK Tulsa, Radio Inc. ..... ................ 918-587-9123 
OR Beaver1on, Comp. Resources ......... 503-641-8488 
PA Allentown, P. A. Peters. . . . .. . . . . .. . . .. 215-434-5237 
PA Malvern, Control Design Supp. .. . . . . .. 215-296-0150 
PA McKean, Advacom .................. 814-476-7774 
PA McKeesport, Barno Radio ............. 412-751-5966 
PA Philadelphia, PEL ..................... 215-568-7400 
PA Philadelphia, Shap . . . . . . . . . . . . . . . . . . . . 215-969-3300 
PA Wayne, PEAK ........................ 215-293-9000 
RI Pawtuck~ Major/Edwards ........... 401-781-6000 
RI Providence, Wm Dandretta .. .,....... 401-861-2800 
SC Charleston, Wholesale Ind Elec. ..... 603-722-2634 
SC Greenville, Hamond 803-233-4121 
TN Chattanooga, Curle Elctms. ........... 615-266-4727 

BECKMA 
TN Knoxville, Bondurant BrOs. ...... . 
TN Memphis, Bluff City ....... . 
TX Addison, Connec/Tek .......... . 
TX Corpus Christi, Douglas Elec. . ....... . 
TX Dallas, Control Design Supp .. . 
TX EI Paso, ldeal/lnd Elec. .............. . 
TX Houston, Wofford Elex ...... . 
TX San Antonio, Sherman Elec. . ........ . 
VT Satt Lake City, Kimball .......... . 
VT Satt Lake City, Slandard ........... . 
VA Charlottesville, VEC ................. . 
WA Bellevue, Intergrated Elex ............ . 
WA Seattle, Radar ..... 
WV Huntington, Slate Elec. Supp. . .. 
WI Berlin, Control Design Supp. . ........ . 

615-573-9151 
901-345-9500 
214-733-4411 
512-863-5103 
214-358-1441 
915-779-6647 
713-847-3583 
512-224-1004 
801-328-2075 
601-46&3371 
804-296-4184 
206-455-2727 
206-282-2511 
304-523-7491 
414-784-1015 

BEAU TECH, 98 Elm Slree~ Portland, ME 04101, Tel: 207-
775-6139, TELEX: 950-027 Attn Beau; Empl: 7; SIs. Mgr: 
Diane Sanbom; Dist. Mgr: Barbara Pike 

BEAVER LABS, P. O. Box 202, Kingston, MA 02364, Tel: 
617-585-5866; Empl.: 5 

BEC INC.lCERTIFIED CALIBRATION LABS, 945 
Horsham Rd., Horsham PA 19044, Tel: 215-672-2900, 
FAX: 215-675-0966; SIs. Mgr: Bob Kandel 

BECKMAN INDUSTRIAL CORP., Cedar Grove Div., 
89 Commerce Rd., Cedar Grove, NJ 07009, Tel: 201-239-
6200, 1WX: 710-994-5781 

BecklTJan Indu5trial 

FAX: 714-447-2500 
BECKMAN INDUSTRIAL CORP., Subsidiary of 

Emerson Electric Co., 4141 Palm Slr~ Fuller1on, CA 
92635, Tel: 714-447-2700; Empl.: 1900; SIs. Mgr: Bob 
Hillman, Dir. of Sis.; Disl. Mgr: Dave Derl<sen ... A-2063 

Local Sales Offices & Reps 
AL Huntsville, Elctm. SIs., Inc. ............ 205-533-1735 
AZ Scottsdale, Thom Luke SIs. ........... 602-941-1901 

Line Monitors 
Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91304 • (81B) 998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model GS-3 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol_ W. 629 



BECKMA 

BecknJBR 
IndU5trlal II. 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St.. Canoga Park, CA 91304. (818) 998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

BecknJan Indu!!iitrial ™ 

AUTHORIZED DISTRIBUTOR 

~.".It'SUNSHl:NE 
THE SOURCE FORMETERS&TESTEQillPMENT 

1810 Grant Avcnue/I'hiladclphia, PA 19115 
Fax: (215) 673·5609 

Call: 

(215) 776·7500 in Allcntown. PA 
(301) 444·5600 in Baltimore, Mn 
(717) 236·5900 in Harrisburg. PA 
(717) 397-2600· in Lancastcr, PA 
(215) 673-5600 in Philadclphia, PA & N.I 
(301) 621-5077 in Washington. DC & VA 
(717) 82')·5600 in Wilkes·Barre, PA 
(302) 652·8585 in Wilmington. D}~ 

Manufacturers and Sales Offices nl"'~."'1'U' 
CA Escondido, CUnt Bradley SIs. ...•......• 619-743-0138 
CA Santa Clara, Criterion Sis. ..•. . . . . • . . . . 408-988-6300 
CA Tustin, Jones & McGeoy SIs. ....•.... 714-547-6466 
CO LittIeIon, Simpson Assocs. .•...•...•.• 303-794-8381 
CT Cheshire, DaIaIrack Engrg., Inc. •.•.... 203-271-1311 
FL Deerfield 8ch., Micro-Elctms. Comps. 

•.•••.....•...•. , ... '" ., " ..•.. • . ..... 305-784-8944 
FL Palm Harbor, Micro-EIctms. Camps. ... 613-784-6561 
GA Norcross, EIctm SIs. Inc. ...•.••..••.• 404-448-6554 
IL Elk Grove Village, carlson Ek:Im. SIs. Co. 

· . . . . . • . . . . . . • . . • . . • . . . • . . . . . . . . • . . . . . • 312-956-6240 
IN Indianapolis, J & W Sis. .........•..•.. 317-842-3740 
IA Cedar Rapids, C8rIson EIctms. ....••.. 319-377-6341 
KS Overland Park, Electri-Rep, Inc. ....... 913-649-2166 
MD Columbia, Robert Ek:Im. Sis. .......... 301-995-1900 
MA Taunton, Focus/Forsberg SIs. Inc. .... 617-824-3640 
MI Fenton, SAl Mk19 Corp. •.............. 313-75CH922 
MN Minneapolis, Comstrand, Inc. . • . . . . . • . . 612-768-9234 
MO St Louis, Electri-Rep .....•......•.... 314-993-4421 
NJ Fairfield, Tech. Applications & MkIg., Inc. 

....•...•..................•......•.... 201-575-4130 
NM Albuquerque, Reptronix, Ltd. .....•.... 505-292-1716 
NY E Syracuse, Ossmann Comp. Sis. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 315-437-7052 
NY Henrietta, Ossmann Comp. Sis. Corp. 

......•......•.••.••.....•.....•....... 716-359-1200 
NC Raleigh, TIngen Tech. SIs. ............ 919-676-4440 
OH Columbus, SAl Mktg. Corp. ....... / . . 614-451-0770 
OH Deyton, SAl Mk19 Corp. . . . . . . . . . . . . . .. 513-435-3161 
OH Shaker Heights, SAl Mk19 Corp. ...... 216-751-3633 
OR Beaverton, Micro Sis., Inc. .. . . . .• . . . . .. 503-645-2641 
PA Huntington Valley, Omega Sis. .•..•... 215-947-4135 
TX Austin, Norcom, Inc ................... 512-451-2757 
TX Dallas, Norcom, Inc. ........•..•...•.. 214-366-4BBB 
TX Houston, Norcom, Inc. .............•.. 713-776-0392 
UT Midvale, Simpson Assoc. ..........•.. 601-566-3691 
WA Bellevue, Micro Sis. . . . • . . . . . . . . . . . • . .. 206-451-0566 
WI Milwaukee, Carlson Ek:Im. Sis. Co. .... 414-476-2790 
Can Downsview, Ont, Designtronics ....... 416-747-1171 
Can Pointe Claire, Que., Designtronics ..•.. 51«195-3124 
Can W. Vancouver, a c, Blakewood Elctm. Sys. Inc. 

· • • . • . . . . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . 604-261-6099 

BECKMAN INDUSTRIAL CORP., Emerson 
Electric Co, 3663 Ruffin Road, San Diego, CA 92123, 
Tel: 619-495-3200, TELEX: 249031 ............ A-2063 

Local Sales Offices & Reps 
CA San Diego, Jim McGrath. . . . . . . . . • . . •. 619-495-3334 
CA San Diego, Michael Latham . . . . . . . . . .. 619-495-3346 
IL Schaumburg, Tom Abrahamson ...... 312-397-9390 
NJ Bridgeport, Slewart Hopkins ......•..• 609-467-4220 

BECKMAN INSTRS., HEUPOT ON., See Beckman 
Inslrs., Electro-Prods. Grp. 

BEEDE ELECTRICAL INSTRUMENT CO" INC., S. 
Main St, Penacook, NH 03303, Tel: 603-753-6362, TWX: 
710-384-6977, FAX: 603-753-6201; FSC No.: 06555; 
EmpI.: 520; SIs. Mgr; Dan Russell; Dis!. Mgr; Gail Lyman 
Gould ..........•.....................•... 0-1357-1359 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mk19 .....•.. 205-533-9261 
CA Costa Mesa, F L W, Inc. .............. 714-751-7512 
FL Apopka, Floritronics .. .. .. .. .. .. .. .. ... 305-666-4616 
IL Lincolnwood, Saflro & Assocs. ........ 312-677-9720 
MD Mt Airy, Strayton Assocs., Inc. ........ 301-631-7007 
MA Billerica, Eastronix, Inc. ..........•.... 617-67()'2400 
MI Madison Hgts., Michigan Romax SIs. •. 313-979-2450 
MO Independence, Gribble Sis. Engrg. Co. 

....................................... 616-796-4333 
Kenilworth, Shortess-Rawson & Assocs. 
....................................... 201-276-2525 

NY Henrietta, Ossmann Camps. Sis. Corp. 

OH Cincinnati, Frank E Kahsar Sis., Inc. .• 
PA Harleysville, The JIIJllI!S Dell Co. ...... 
TX Dalles, Southwest EIcfm. Industries ..• 
WA Kirkland, Temco NorthWest •..........• 
WI Lake Mills, Satfro & Assocs. .......... . 
Can Brampton, Ont, Mod-Tronics, Ltd. ..•.. 

Local Distributors 
CA Santa Ana, Meter Craft, Inc. .......... . 
IL Chicago, ALGA, Inc. ................. .. 
MD Sparks, EI.L Inslre., Inc. .............. . 
MI Ferndale, Ram Meter. Inc. ............ . 
NJ Pompton Lakes, REE Instr. Co. ....... . 

716-359-1200 
503-922-3133 
215-584-4925 
214-69O-9BB1 
206-621-5434 
414-64&-2605 
416-457-6322 

714-973-6376 
312-25«1293 
301-771-4600 
313-396-6767 
201-839-2676 

BEHLMAN ENGINEERING, See Fiskars Electronics 
Corporation 

FAX: 619-931-1212 
BEl MOTION SYSTEMS CO., Corporate Off" 2111 

Palomar Airport ReI., Sle. 2so. carlsbad, CA 92009, Tel: 
619-931-1500, TWX: 910-3lI0-5402; E""L: 11 
......••.•...............••....•..•.........••.•. a-188O 

Local Sales Offices & Reps 
CA Newark, BEl Motion Sys. Co. .. .. .. .... 415-656-66B6 
CA Santa Ana, BEl Motion Sys. Co. ....... 714-973-6510 
CO Westminster, BEl Motion Sys. Co. ..... 303-426-1566 
FL Clearwater, BEl Motion Sys. Co. ...... 613-791-6043 
IL Rocklord, BEl Motion Sys. Co. ........ 615-966-9526 
MA Wakefield, BEl Motion Sys. Co. . .. . .... 617-245-3651 
MI Plymouth, BEl Motion Sys. Co. ........ 313-451-0359 
NJ Parsippany, BEl Motion Sys. Co. ...... 201-984-5600 
OH Cincinnati. BEl Motion Sys. Co. ....... 513-232-4545 
OR Beaverton, Thorson Co. NW .......... 503-644-5900 
PA Exton, BEl Motion Sys. Co. . . .. . . . . . . . . 215-363-5444 
TX Hurst, BEl Motion Sys. Co. ............ 617-284-4313 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9160 
Can Quebec, Willer Engrg., Ltd. ............ 514-333-6555 
Can Willowdale, Willer Engrg., Ltd. .•.•..•.. 416-499-4421 

BEl MOTION SYSTEMS CO" Computer Products 
DiY., 1755 B La Costa Meadows Or, San Marcos, CA 
92069, Tel: 619-471-2600. TWX: 910-333-4534, FAX: 619-
471-2675; SIs. Mgr; Hank Robinson ..•........ 8<1880 

BEl MOTION SYSTEMS CO., Digital Products 
DiY., P.O. j30x 3838, Little Rock, AR 72203, Tel: 501-651-
4000, TWX: 91()'722-7364, FAX: 501-651-5476; EmpL: 
103; Sis. Mgr; H. O. Tyler .................... :. a-188O 

Reier to BEl Motion Sys. Co, Corporate Off, Carlsbad, CA 
for sales office information 

BEl MOTION SYSTEMS COMPANY, Drive 
Components Engineering Cenler, 160 Vallecitos de 
Oro, San Marcos, CA 92069, Tel: 619-744-5696, TWX: 
91()'322-1166 

BEl MOTION SYSTEMS CO" Industrial Encoder 
DiY., 7230 Hollister Ave., Goleta, CA 93117. Tel: 605-966-
0782, TELEX: BBB069, FAX: 605-966-3154; Sis. Mgr; 
Glenn Avolio ................................... a-188O 

Reier to BEl Motion Sys. Co, Corporate Off, Carlsbad, CA 
for sales office information. 

BEl MOTION SYSTEMS COMPANY, Kimco 
DiYision, 150 Vallec~os de Oro, San Marcos, CA 92069, 
Tel: 619-744-5671, TWX: 910-322-1166, FAX: 619-744-
6615; EmpL: 43; SIs. Mgr; George Beauchemin 
.....•......•........•.....•.....•..•.......•.... a-188O 

BEl MOTION SYSTEMS CO., Position Controls 
DiY., 2260 Faraday Avenue, Carlsbad, CA 92OOB, Tel: 619-
931.0200, TWX: 91()'334-4903, FAX: 619-931-0772; SIs. 
Mgr: John Buchanan .......................... a-188O 

Refer to BEl Motion Sys. Co., Corporate Off,Carlsbad, CA 
for sales office information. 

~ BELDEN 
COOPER 
INDUSTRIES 

FAX: 317-983-5294 
BELDEN WIRE AND CABLE, Cooper Industries. 

P.O. Box 1960, Richmond, IN 47375, Tel: 317-963-5200, 
BOO-BELDEN-l, TWX: 610-345-1393; E""I.: 2160; SIs. 
Mgr: Ed Stull; Dist. Mgr: Bill Donahue 
............................ , .. . .... C-1762, 1772-1813 

630 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local SaIe8 Offices & Reps 

CA Irvine, Belden W. & C. . . . . . . . . . . . . . . . .. 714-474-1200 
GA Atlanta, Belden W. & C. ............... 404-Q34-6767 
Il Geneva, Belden W. & C. .............. 312-232-8900 
IN Richmond, Belden W. & C. ............ 317-983-5200 
MA Shrewsbury, Belden W. & C. .......... 617-845-5000 
TX Dallas, Belden W. & COo .. .. .. .. .. .... . 214-788-4300 

bel 
FAX: 201-432-9542 

BEL FUSE, 198 Van Vorst St, Jersey City, NJ 07302, Tel: 
201-432-0463; Empl.: 225; Sis. Mgr: A. SUlta; Dis!. Mgr: 
S. Rader ..... A·1503-1532, 2194-2195; a·1302-1305 

Local Sales Offices & Reps 
CA Irvine, Groh Assoc. ................... 714-837-9871 

Fuses 
Al Huntsville, Beacon Elect ............. . 
CA RedWood City, James S. Heaton Co .. 
FL Maitland, Beacon Elect .............. . 
FL Boca Raton, Beacon Elect .......... . 
IL Chicago, MGA ...................... .. 
FL Clearwater, Beacon Elect ............ . 
FL Melboume, Beacon Elect ............ . 
GA Atlanta. Beacon Elect .............. .. 
10 Boise, N.R. Schultz Co. .. ............ . 
MN St Pau~ Northport Engrg. ........... .. 
IN Indianapolis, Insul. Reps., Inc. . ....... . 
MD Randallstown, Beacon North, Inc. . ... . 
MI Brighton, A.P. Associates ............ . 
NH Amhers~ David A. Cowley Assoc. .... . 
NY Fayetteville, TR-Tech Elect .......... . 
NC Raleigh, Beacon Elect .............. .. 
OR Beaverton, N.R Schultz Co ........... . 
PA Hatboro, J.S. Wurts Co. .. ............ . 
TN Knoxville, Insu~Reps., Inc. . .......... . 
VA Sterling. Beacon North, Inc. .. ........ . 
WA Bellevue, J.R. Schultz Co ............. . 
PR Hato Rey, Max Anderson Co_ Inc. .... . 
Can Scarboro, Ont, Cantronics, Ltd ..... . 

Delay Lines 
Al Hunstville, Beacon Elect ........... . 
AZ Scottsdale, SMS & Assoc. . ........ . 
CA Irvine, Groh Assoc. .. .............. . 
CO Boulder, Front Range Mktg. ....... . 
FL Clearwater, Semtronics Assocs. .... . 
FL Ft Lauderdale, Semtronics Assoc. .. 
FL Houston, Deler & Menelaides ........ . 
CA RedWood City, James S. Heaton Co .. . 
10 Boise, N.R Schultz Co. .. ............ . 
IL Chicago,MGA ...................... .. 
GA Atlanta, Beacon Elect .............. .. 
MD Randallstown, Beacon North, Inc ..... . 
MI Brighton, A.P. Associates ............ . 
MN S. St Paul, Newport Engrg. ......... .. 
IN Indianapolis, Insul. Reps, Inc. . ....... . 
NH Amhers~ David A. Cowley Assocs. ... . 
NM Albuquerque, SMS & Assocs. ........ . 
NJ E Brunswicl<, Winch SIs. Assoc ..... . 
MO St Louis, Lowel~Kangas Assoc. . .... . 
NY E Rochester, Tri-Tech Elect ........ . 
OR Beaverton, N.R. Schultz .............. . 
PA Hatboro, J.s. Wurts .................. . 
PA Hatsboro, J. S. Wurts Co. .. .......... . 
NC Raleigh, Beacon Eleci. ........... , .. .. 
TX Austin, Deler & Menelaides .......•... 
TX Dallas, Deler & Menelaides .......... . 
UT Satt Lake City, Front Range Mktg. .... . 
VA Sterling, Beacon North, Inc. .......... . 
TN Knoxville, Insul. Reps ................ . 
PR Hato Rey, M. Anderson Co_ Inc ....... . 
Can Sc~ro, Ont, Cantronics, Ltd ...... . 

Local Distributors 
FL BocaRaton,D&R .................. . 
NJ N.Bergen,Ceico .................... . 
Al Huntsville,CDI ....................... . 
AZ Phoenix, Lion Elctms. ................ . 
CA Anaheim. Deco ...................... . 
CA Chatsworth, West Valley Inds ....... . 
CA City of Industry, ttal Elctms. .......... . 
CA EI Segundo, Force Elctrns. .......... .. 
CA Fullerton, Pyramid .................. .. 
CA Hayward, Kea Elctms. .. .. " ........ .. 
CA San Diego, Deco .................... . 
CA San Diego, Sigma Elctms. ........... . 
CA San Jose, Force Elctrns. ............ .. 
CA Santa Clara, Pyramid ................ . 
CT Norwalk, Cobra Comps. .............. . 
FL Ft Lauderdale, CDI .................. . 

205-881-5031 
415-367-9000 
305-847-3498 
305-392-3500 
312-775-1151 
813-769-2378 
305-724-8010 
404-256-9840 
206-377-8686 
612-457-8000 
317-842-5203 
703-476-2480 
313-229-6550 
603-673-7050 
315-446-2881 
919-787-0330 
503-643-1644 
215-674-3562 
615-691-7586 
703-476-2480 
206-454-0300 
809-751-2026 
416-297-8668 

205-881-5031 
602-996-0831 
714-837-9871 
303-443-4780 
813-461-4675 
305-731-2484 
713-682-1083 
415-367-9000 
206-377-8686 
312-775-1151' 
404-256-9640 
703-476-2480 
313-229-6550 
612-457-8000 
317-842-5203 
603-673-7050 
505-863-9765 
201-826-4615 
314-821-4050 
716-385-8600 
503-843-1644 
215-674-3562 
215-674-3562 
919-787-0330 
512-453-0275 
214-361-8876 
801-364-8481 
703-476-2480 
615-691-7586 
809-751-2020 
416-297-8668 

305-395-2341 
201 -869-7777 
205-883-7501 
602-869-961 1 
714-630-8252 
816-700-0700 
816-966-8515 
213-772-1324 
213-691-0561 
415-887-2900 
619-693-1695 
619-565-2000 
406-943-1324 
406-727-9810 
203-847-5442 
305-971-4950 

GA Norcrosss. CDI ....................... 404-441-3320 
IN Indianapolis, Mar Elctrns. ............. 317-875-4510 
MD Columbia, OK Elctms. ................ 301 -995-1 950 
MD St Charles, Finnigan Elctrns. .......... 314-946-6201 
MA Canton,EPCLabs. ................... 617-821-2111 
MA Marlboro, Hardware Speciaity ......... 617-481-8622 
MN New Brighton, Chris Elctms. .......... 612-631-2847 
NH Hudson, C & H Elctms. ............... 603-882-1133 
NY Bohemie, Key Comps. ................ 516-557-7500 
NY Buffalo, Summ~ Distrs. ................ 716-887-2800 
NC Raleigh, CDI .......................... 919-834-9465 
OR Beaverton, Cornp. Resources ......... 503-641-9488 
PA Cornwall Hgts., Reliance Merchandising 

. . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . . . .. 215-636-8200 
PA Harrisburg, Cumberland Elctrns ....... 717-232-9715 
PA Lyndora, Seneca Elctms. ............. 614-895-2631 
TX Dallas. Fuses Inc ...................... 214-341-6407 
VA Falls Church, CDI . . . . . . . . . . . . . . . . . . . .. 703-241-8227 
WA K~ Pyramid ........................ 206-872-5800 

BELL, FLOYD, INC., 897 Higgs Ave_ Columbus, OH 
43212, Tel: 614-294-4000, FAX: 614-291-0823; FSC No.: 
58493; Sis. Mgr: Tom Shain ................... 0·1024 

Local Sales Offices & Reps 
IL Mt Pr~ Robert Adams SIs. Co ... 312-297-8733 
MD Columbia, Tyler Griffin Co ............. 301-995-1215 
PA Paoli,TylerGriffinCo ................. 215-647-1550 

BELL, F. W., INC., 6120 Hanging Moss Rd., Orlanclo, FL 
32807, Tel: 407-676-6900, TWX: 81 0-853-3115, FAX: 407-
677-5765; FSC No.: 18479; Dis!. Mgr: Edward S. Wilush 

........ a.1881; 001122-1123, 1222-1224 

Local Sales Offices & Reps 
CA Milpitas, Maxim Elctrn SIs. . . . . . . . . . . .. 406-946-6001 
CO Denver, Moss Mktg. .................. 303-455-7205 
IL Palatine, Golbec Mi10ta ............... 312-705-0602 
MA Needham Hgts., Shain Assoc .......... 617-633-6651 
MO Grandview, Harris-Hanson Co ......... 816-763-6200 
NM Albuquerque, Moss .Mktg. ............. 505-292-7505 
NY Port Chester, Channel................ 914-939-8700 
TX Carrolnon, Seaton Corp. .............. 214-380-0414 

Local Distributors 
AZ Phoenix, Jensen Tools & Alloys ...... 602-968-6231 
CA Milpitas, Maxim Elctrn SIs. .... . . . . . . .. 406-946-6001 
CA Pasadena,PasadenaElctrns. ......... 816-796-7481 
CA San Marcos, Mitcheliinstrs. ........... 619-744-2690 
CA Santa Ana, W.H.T ..................... 714-754-6822 
CO Denver, Moss Mktg. .. ,............... 303-455-7205 
FL Indian Roct<s Beh_ P & R Instr. Supp. 

GA Atlanta, P.R Instr. Supp .............. .. 
IL Palatine, Golbeck Milota Assocs ...... . 
MA Hingham, Shain Assocs. ............ .. 
MO St Louis, Harris Hanson Co. . ........ . 
NY Rochester, Transcat ................ .. 
OH Dayton, Electro Enlprs. .............. . 
PA Horsham, BEC ...................... . 
TX Dallas, Seaton Corp ................. .. 
TX Houston, American Analog .......... . 

813-596-8841 
404-391-9117 
312-705-0602 
617-740-2334 
314-432-3611 
716-456-4801 
513-426-5551 
215-672-2900 
214-380-0414 
713-524-0528 

till J. W. Miller Qivision 
BELL INDUSTRIES 

_III 

FAX: 213-631-4217 
BELL INDS., J. W. Miller Div., 19070 Reyes Ave., p.o. 

Box 5825, Rancho Dominguez, CA 90224-5825, Tel: 213-
537-5200, TWX: 910-346-6740; FSC No.: 78493; Empl.: 55 
........................................... A·1199-1205 

Local Sales Offices & Reps 
AZ Mesa, Bidwell Sis. Assocs. of AZ . . . . . . 602-265-2029 
CA Campbell, Shur Sis. . . . . . . . . . . . . . . . . . .. 408-374-5577 
CA Gardena, Bidwell Sis. Assocs. . . . . . . . .. 213-770-0300 
CO Denver, West, Inc. .................... 303-477-8180 
FL Clearwater, HHP Assocs., Inc .......... 813-797-4447 
FL Pompano Beh., HHP Assocs., Inc. ..... 305-971-5750 
FL Winter Pk., HHP Assocs., Inc. ......... 305-740-0320 
GA Atlanta, Millar Elctms., Inc. ............ 404-834-3350 
IN Indianapolis, Elctrn. Reps .............. 317-894-1414 
IN Mishawaka, Elctrn. Reps., Inc. ......... 219-259-9365 
KS Overland Pk., Thomas L Dowell & Assocs., Inc. 

. ...................................... 913-846-7373 
MA Burlington, Conti-Younger Assocs.,lnc. 

....................................... 617-273-1582 
MD Woodbine, DJC Elctrn. SIs. ........... , 301-795-7020 
MI E Detro~ Jack M. Thorpe Co ........ 313-779-6363 
MN Eden Prairie, Electro Mark, Inc. ........ 612-944-5850 
MO St Louis, Thomas L Dowell & Assocs., Inc. 

....................................... 314-849-4234 
NJ Englewood Epstein & Siebel Assoc. .. 201-569-7600 

NC Raleigh, MiliarElctms., tnc. 
OH St Mary's, Thomas Shelby & Co., Inc. 

OR Beaverton. Earl & Brown Co_ Inc. . ... . 
TX Fl Worth, Chat Wells & Co .......... .. 
WA Redmond, Earl & Brown Co_ Inc ...... . 
WI Waukesha, Janus, Inc. .............. .. 
EXP NY, New York, Robum Agencies .... . 
Can Montrea~ Que., Bestec Elctms., Ltd .. . 
Can Rexdale, ant, Bestec Elctms., Ltd ... . 

Local Distributors 

BELTIN 
919-826-8840 

419-394-3377 
503-843-5500 
817-264-0261 
206-885-5084 
414-542-7575 
212-989-5939 
514-843-1702 
416-674-1330 

AZ Phoenix, Arizona Comps. Co., Inc. . . . .. 602-269-5655 
AZ Tempe, Belllndustries/EDD .......... 602-966-7800 
AZ Tempe, Circu~ Specialists ............ 602-966-0784 
CA Buena Part<, Cypress/RPS EIctrns. ... 714-521-5230 
CA Garden Grove, Belllndustries/EDD ... 714-22D-0681 
CA Gardena, Bell Industries/EDD '" 213-515-1800 
CA Milpitas, Zack Elctms. . . . . . . . . . . . . . . . .. 406-942-5432 
CA Riverside, EIctm. Supp. .;............. 714-683-7300 
CA Roseville.Belllnds/EDD ............. 916-969-3100 
CA San Diego, Belllndustries/EDO ....... 619-266-1277 
CA San Jose, Quernent Elctms. .........• 406-996-5900 
CA Santa Clara, Cypress EIctrns. ......... 406-98D-25oo 
CA Sunnyvale, Abacus Elctms. ........... 406-732-2000 
CA Sunnyvale, Belllndustries/EDD . . . .. . . 406-734-8570 
CA Thousand Oaks, Belllnds/Ventura/EDD 

....................................... 805-499-6821 
CO Arvada, Denver Beta Wintronic ....... 303-431-7161 
CO Denver, Bell Industries/EDD .......... 303-424-1985 
CO Englewood Shelley-Ragon, Inc. " . . . .. 303-762-0670 
CT Denbury, Pilgrim EIctrns. .............. 203-792-7274 
CT Wallingford, Greene-Shaw Co. ........ 203-265-3333 
CT Wallingford, Sager Elctrcl. Supp. ...... 203-265-4600 
FL Deerfield Beh_ Belllnds/EDD ........ 305-421-1997 
FL Largo, Belllnds/EDD ................ 813-541-4434 
FL West Palm Beach, Nurmi Elctms. ..... 305-688-8553 
GA Norcross, Betlinds/EDD ............. 404-662-0923 
IL Chicago, Bell Industries/EDD ...... ".' 312-640-1910 
IL Chicago, Newar1< Elctms. ............. 312-764-5100 
IL Palatine, Ohm/Elctrns, Inc............. 312-359-5500 
IL Urbana, Belllnds/EDD ............... 217-326-1077 
IN Fort Wayne, Belllnds/EDD . . . . . . . . . .. 219-423-3422 
IN Indianapolis, Betllnds/EDD .......... 317-875-8200 
IN Indianapolis, Meunier Elctm. Supp. .... 317-635-3511 
IA Cedar Rapids, Belllndustries/EDD ... 319-395-0730 
MD Gaithersburg, MS Elctms. .........•. ; . 301-921-0200 
MA Hingham, Seger Elctrcl. Supp. ......... 617-749-6700 
MA Newton, Greene-Shaw Co ............. 617-969-8900 
MA Winchester, Belllnds/EDD ........... 617-729-5800 
MI Ann Arbor, Belllnds/EDD ............ 313-971-9093 
MN Minneapolis, Ind Comps., Inc. ......... 612-831-2686 
MN Thief River Falls, Digi-Key Corp ....... 216-681-6674 
MO Kans.as City, Watters Radio Supp. ..... 816-531-7015 
MO Maryland Hgts., Chelsea Iods., Inc. .... 314-997-7709 
NH Hudson, Bell Inds/EDD .............. 603-882-1133 
NJ Camden, G.RS. Elctms. . . . . . . . . . . . . . .. 609-964-8560 
NJ East Hanover, State EIctm. Parts ..... 201-887-2550 
NM Albuquerque, Belllndustries/EDD .... 505-292-2700 
NY Bohemia, KeyComps. ................ 516-567-7500 
NY Buffalo, Summ~ Elctms. .............. 716-887-2800 
NY Farmingdale, Belllnds/EDD .. . . . . .. .. 516-752-9303 
NY Melville, Arrow Elctms./EDD .......... 516-694-6800 
NY Rochester, Summ~ Elctms. ........... 716-334-8110 
NY Rome, Rome Elctms. ................. 315-337-5400 
NC Raleigh, Southeastem Elctms. ........ 919-826-2311 
OH Columbus, Hughes-Peters, Inc. " .. ". 614-294-5351 
OH Dayton, Belllnds/EDD ............... 513-435-8660 
OH Dayton, Bell Inds/ED[)'MiI~ary ....... 513-434-8231 
OK Tulsa, Radio, Inc. ..................... 916-587-9123 
OR Portland, Bell Industries/EDD .. . . . . . . . 503-635-6500 
PA Allentown, P. A. Peters, Inc. ........... 215-434-5237 
PA Braddock, Lell Elctms. .... " .... ".... 412-351-5000 
PA Drexel Hill, Kass Elctrns. .............. 215-526-6120 
PA Philadelphia, PEl Genesis. . . . . . . . . . . .. 215-673-0400 
TN Hixson, Techni-Tronics, Inc ............ 615-842-0514 
TN Nashville, Belllnds./EDD .. " ...... ". 615-367-4400 
TX Dallas, Wholesale Elctms./lnd Div .... 214-824-3001 
TX Houston, Lenert Co. .................. 713-225-1465 
TX Richardson, Bell Inds/EDD ........... 214-69D-0466 
UT Satt Lake C~, Belllndustries/EDD ... 801-972-6969 
VA Charlottesville, Virginia Elctrn Comps. Inc. 

....................................... 804-296-4184 
WA Bellevue, Belllndustries/EDD ........ 206-747-1515 
WI Milwaukee, Belllndustries/EDD ...... 414-547-8879 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
Can Huntsville, Belllnds./EDD ............ 205-837-1074 
Can Scarborough, Ont., Carsten Elctrns. Ltd 

....................................... 416-495-7705 
Can Willowdale, Ont, Electro Sonic, Inc. ... 416-494-1686 

BELLOFRAM CORPORATION, Pul~ Rock Rd., Pelham, 
NH 03076, Tel: 603-635-2103,800-343-0039, TELEX: 94-
9457; Empl.: 300; Sis. Mgr: Donald Ruclolph; Dist. Mgr: 
Donald Ruclolph 

BELTING INDUSTRIES CO., INC_ 20 Boright Ave., 
Kenilworth, NJ 07033, Tel: 201-272-8591, TELEX: 229854; 
Empl.: 125 
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BEMCO 

BEMCO, 9908 San Fernando Ad, ~ma, CA 91331, Tel: 
81~5296, FAX: 818-897-6525;~: 70; SIs. Mgr: 
DrewOias 

BENCHMARK TECHNOlOOY. 200 S. Turnbull Canyon 
Ad, City of Industry, CA 91745, Tel: 81&-333-1201, TWX: 
910-58+1881;~: 185; SIs. (dg': S.Dorren 

BENDIX CONNECTOR OPERATIONS, See 
AmphenoI, Bendix Connector Cps. 

BENDIX CoRp. Electrodynamics Div. 11600 Sherman 
Way, N. Hollywood, CA 91805, Tel: 81&-765-1010, TWX: 
911l-499-2151; ~: 1200 

BENDIX CORP. MOTOR COMPS. DIV. See Facet 
EnIprs. 

BENJAMIN INTERNATIONAL., INC. 1460 Old Country, 
ReI, PlaInview, tf( 11803, Tel: 51&-753-0700, TELEX: 
~,FAX: 51&-753-0839 

BENTLY NEVADA CORP. P.O. Box. 157, Minden, NV 
89423, Tel: 702-782-361 i, TELEX: 354437; FSC No.: 
1561105 

BERG, W. M., INC. 499 Ocean Ave., East Rockaway, tf(' 
11518, Tel: 51&-599-5010, TELEX: 9103506176, FAX: 
51&-599-3274; EmpL: 150; SIs. Mgr: Marie Raitz 

BERGER-LAHR CORP, Fitzgerald Dr, Jaffrey, NH 03452, 
Tel: 603-532-7701, FAX: 603-532-6077; EmpL: 20; SIs. 
Mgr: Steven R. Saabaugh 

BEAaQUI5T 

FAX: 612-835-4156 
BERGQUIST, 5300 Edina 1nd'L, Minneapo6s, MN 55435, 

Tel: 800-32&-3682, TWX: 910-57&-2423; FSC No.: 55285; 
~: 125; SIs. Mgr: Bob Savage; Dist. Mg,:Ouane 
Dungey .....••....•...•..••.......... 801808; C01714 

Local S8Jes Offices & Reps 
CA Palo Alto, Shaw-Tech .. .. .. .. .. .. .. ... 415-961-4775 
CA San Diego, OMM, Inc. ................ 619-26&-9606 
CA Santa Ana, Bergquist Co. ............. 714-542-3383 
CO Broomfield, Connors Co. .............. 303-466-9628 
DE Wilminglon, Electro Tech. SIs.......... 302-764-2189 
DC Macrotech Assocs., Ltd................ 301-76&-1111 
FL Clearwater, TectWlep ................ 813-53G-1619 
IA Aikins, Bergquist...................... 319-44&-7456 
IA Cedar Rapids, Bergquist .............. 319-36&-8733 
MA BrooklIne, Harman Assocs. ........... 617-232-8887 
MO St Charles, Bergquist................. 314-946-6004 
tf( Lynbrook, P. SaIIter Assocs. .......... 51 &-593-7880 
tf( No. Syracuse, Leonard O. Allen ....... 315-458-7470 
OH Cleveland, Staff Co.................... 21&-331-5100 
OR l1gard, EIctm Comp. Sis. ............. 503-245-2342 
WA Meroer ISland, EIctm Comp. Sis. ...... 206-232-9301 

Local DisItibu10ts 
AL Huntsville, Component OISL, Inc. ...... 205-883-7501 
CA Fountain Valley, Components Center 

CA Hawthorne, EIecIrosonic ............ .. 
CA MIn. View, Eneigy Sis. ............... . 
CA San DIego, Southland Fasteners ..... . 
CO Aurora, JET EIcIms. ................. . 
FL Ft Lauderdale, Components !list Inc. 

213-582-Q667 
213-970-0997 
415-969-0800 
619-57&-6630 
303-364-1000 

. • . . . . . •• . . • • • • • • .. . . ... • • . • . . • . • . . . . • • 305-973-6915 
GA Noroross, Components !list Inc. ...... 404-441-3320 
L Chicago, NEP EIcIms. ................ 312-625-8400 
MA Brookline, Hannan Sis. ................ 617-232-8887 
tf( Farmingdale, Addem !list .. .. .. .. .. .. . 51 &-752-9303 
NC Raleigh, Components !list Inc. •.•....• 919-834-9485 
TX Dallas, Components !list Inc. ......... .214-694-0373 
WA Redwood, Murphy EIcIms. ............ 206-881-1234 

BERKELEY NUCLEONICS CORP"1121 RegattaSq., 
RIchmond, CA 94804, Tel: 415-234-1100. TELEX: 677-
1167;~: 30; SIs. Mgr: E. J. Buchs ......... 001219 

All saIea engineering services in the U.s. and Canada are 
provided by our facIory-drecIsaIea and appllcalions staff. 
For Immeciate assistance please contact: Telesales 
Oepartment (415) 527-1121 For immediate assistance 
please contact: TeIIHaIes Depar1ment (415) 527-1121 

BERKELEY PROCESS CONTROL, INC, 5327-K 
Jacuzzi St, RIchmond, CA 94804, Tel: 41 5-52&-3333, FAX: 
415-525-1894; EmpL: 14; SIs.Mgr: Theodore Arbuckle; 
Dist. Mgr: Theodore Arbuckle 

BERKSHIRE TRANSFORMER CORP. Route 341, P.O. 
Box 129, Kent, CT06757, Tel: 203-927-3541; FSC No.: 
89870; ~: 105; SIs. Mgr: Janis R. Donovan 

BEAK TEl<, INC. Box 888, AD I, New Holland, PA 17557, 
Tel: 717-354-8200, FAX: 717-354-7944; FSC No.: 19449; 
EmpL: 350; SIs. Mgr: Arnold Harris, NIL Sis. Mgr.; Dist. 
Mgr: Sarah Stech . 

Manufacturers and Sales Offices Directory 
Local S8Jes Offices & Reps 

AZ ScottSdale, Bill Earl Assocs. .......... 602-994-3813 
CA Milpitas, Maxirn Eictm. Sis. . . . . . • . . . . . . 40&-946-6001 
CA Santa Ana, CaIIronics ................. 714-751-9162 
GA Norcross, Hollingsworth & Still ... . . ... 404-447-1700 
MD Wheaton, Electronic Data Assocs. •... 301-933-6660 
MA Clinton. B&N Assoc. .................. 617-365-6384 
MO St louis, Thomas Dowell & Assoc. ... 314-649-4234 
NJ Sicklerville, Brown Associates .....•.. 609-629-2240 
tf( Fayetteville, C.W. Floring & Assoc. .... 315-637-4552 
tf( ScottSdale, C.W. Floring & Assoc. .... , 716-889-4614 
NC Charlotte, Pace Sis. ...... .. .. . .. .. .. .. 704-365-3216 
OR Tualatin, NICOR ...................... 415-490-5975 
PA Pit1sburgh, Cody Assoc. .............. 412-322-3121 
TX Houston, Yeager, Sumners & Assocs. 

....................................... 713-271-8104 
UT SaIl Lake City, Aspen Sis. . . .. . . . .•. . .. 801-467-2401 
Can Mississauga, RFM Electro Sis. ........ 41&-677-0027 

BERMAR CORP, P.O. Box 12944, Research Triangle Park, 
NC 27709, Tel: 919-489-4316, TWX: 510 601-7697; SIs. 
Mg,: M. Conland 

FAX: 516-935-1766 
BERTAN ASSOCS., 121 New South Rd., Hicksville, tf( 

11801, Tel: 51&-433-3110, TWX: 510-221-2144; FSC No.: 
6130; EmpL: 140; Sis. Mg,: Jim Donley ... 001608-1621 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peak, Frazier ....... 205-536-1506 
AZ Phoenix, Thor Engrg. ................. 602-437-1463 
CA Encino, King-Way Assoc. ............. 81&-788-4124 
CA Los ARos, Caln-Whfte & Co. .......... 415-946-6533 
CO Boulder, H. Bass Assocs. ............. 303-530-7509 
CT Farmington, Ray Perron & Co., Inc. . . . . 203-673-4825 
GA Norcross, Currie, Peak, Frazier .. . . . . . . 404-449-7662 
IL Arlington Hgts., Coombs Assocs. .. .... 312-439-9810 
MO Randallstown, Beacon North.... .. • .. . 703-591-1300 
MA Needham, Ray Perron & Co, Inc ...... 617-449-6162 
MI 0str0i1, Geotronix,lnc. ................ 313-559-2440 
MN Minneapolis, Electronic Instrs. ........ , 612-374-5628 
MO St Louis, Acorn EIcIms., Inc. .......... 314-644-2510 
NH Dover, Ray Perron & Co., Inc. .....•... 603-742-2321 
NM Albuquerque, Thorson/Desert States Co. 

.. . . . .. .. . .. . .. .. .. . . . .. .. . . .. .. .. . . . .. 505-293-8555 
tf( Elmont, Crane & Egert Corp. .......... 516-872-0800 
tf( Hicksville, Bertan Assocs., Inc. ........ 51&-433-3110 
tf( Uverpoo~ Northern Tech. Sis. Co ...... 315-451-1091 
OH Cleveland, Geotronix ...... ,.......... 216-659-6100 
PA Audubon, Holmes Assocs. ............ 215-666-0636 
TX Dallas, Automated Motion Control .... 214-340-4192 
UT BountiM H. Bass Assoc. ............. 801-295-7100 
VA FairfjlX, Beacon Not1h ................ 703-591-1300 
WA Bellevue, Cain-Whfte & Co., Inc. . . . . . .. 206-482-2118 
WI Milwaukae, Coombs Assocs. . . . . . . . . . . 414-351-6123 
Can Downsview, Onl, Rayonics Sci, Inc. ., 416-736-1600 

BERTSCH U.S, SYCAMORE RESCH. CTR,2142F 
IndustriaiCt., Vista,CA 92083, Tel: 619-727-7420; FSC No.: 
619-727-4436; EmpL: 25; SIs. Mg,: a Linko 

BEST POWER Tj:CHNOLOGY, INC, P.O. Box 280, 
Necedah, Wi 54646, Tel: 60&-565-7200, 600-35&-5794, 
TELEX: 701934; EmpL: 205; Sis. Mgr: Donald Soe 

BEST TECHNOLOGY INC., 400 Boren Ave. North, 
Seattle, WA 98109, Tel: 20&-382-1300, TWX: 910-444-
2154, FAX: 20&-382-0186; Empl.: 8 ............. 8 01839 

Local Sales Offices & Reps 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CO Westminster, Straube Assocs. ........ 303-426-0890 

BESWICK, DubiHer International PIc., Alert Works, 
Frome, United Kingdom BA11 lPP, Tet (0373) 64311, 
TELEX: 449196 G, FAX: (0373) 73175; SIs. Mgr: Matthew 
Farrington 

BETA AUTOMATION, INC.; 3541 Old Conejo Rd., 
Newbury Park, CA 91320, Tel: 805-499-5785; EmpL: 8; Sis. 

. MgT: James Valentino 

BETATHERM CORP, 910 Turnpike Rd (Rle. 9), 
Shrewsbury, MA 01545, Tel: 617-842-0516, TELEX: 374-
8369, FAX: 617-842-0748; EmpL: 80 

BEY ELECTRIC, INC., 362 Main St, Box 548, Lincoln 
Park, NJ 07035, Tel: 201-694-5000; SIs. Mg,: Fred 
DeMauro, Gen. Mgr. ... .......... ........ .. ...... A02197 

BG EL.ECTRONICS, 30 South St, Mt Vernon, tf( 10550, 
Tel: 914-664-5591, TELEX: 6818048; FSC No.: 33791; 
EmpL: 26 

B-G INSTRUMENTS, INC;, P.O. Box 67, Alta Loma, CA 
91701, Tel: 714-989-4802, 980-2826, TELEX: 517174, 
FAX: 714-969-0699; Sis. Mgr: JohnBaum .... 001077 

Local Sales Offices & Reps 
WA Spokane, &G Instrs., Inc. ............. 509-23&-4757 

B. G. LABORATORIES, INC. 75 Travis Ave., Binghamton, 
NY 13904, Tel: 607-722-2376,FAX: 607-722-4204; FSC 
No.: 26522; EmpL: 150; SIs. Mgr: Marj Jayne 

:J£ BH Electronics 

FAX: 612-894-9380 
BH ELECTRONICS, INC_ 12219 WOOd Lk. Dr, 

Burnsville, MN 55337, Tel: 612-894-9590; FSC No.: 3677; 
EmpL: 300; SIs. Mg,: Fred LaMarche 
.............................. A01206-1207,2198-2201 

Local Sales Offices & Reps 
AZ Fountain Hills, Halber Assocs. ........ 602-837-2464 
CA Glendale, Halbar Assocs. ............. 81 &-246-8263 
CA San Msteo, Halbar Assocs. ........... 415-349-4700 
CO Denver, Electro Comp. Sys. .•......•.. 303-797-0694 
IL Chicago, L E. Hampton & Assocs. ..... 312-634-8890 
IN Indianapolis, Shamrock Sis. .... ....... 317-253-2563 
MA Norwood, Torn Maguire Assocs. ...... 617-551-0500 
MI 0str0i1, L E. Hampton & Assocs. ....... 313-34&-7714 
MI St Joseph, L E Hampton & Assocs. ... 616-983-0862 
MN Osseo, Gaffney Sis. Co ................ 612-425-5484 
OH Dayton, Shamrock SIs. ................ 513-25&-1227 
OH Worthington, Shamrock Sis. . . . . . . . . • .. 614-88&-7636 
OR Portland, Halber & Assocs. . . . . . . . . . . .. 206-696-0170 
PA BroomaI~ TCA Assocs. ............... 215-892-6853 
PA Pit1sburgh, Shamrock Sis. . . . . . . . . . . . .. 412-343-5677 
TX Austin, Swearingen Sis. ............... 512-339-8863 
TX Dallas, Swearingen Sis. .... ;.......... 214-41&-1817 
TX Houston, Swearingen Sis. .......... ... 713-933-3517 
WA Redmond, Halber Assocs. ............ 20&-882-0990 
Wi Theinsville, TFL Assoc. ............... 414-242-6800 

B.H. INOS. INC, 5784 Venice Blvd., Los Angeles, CA 90019, 
Tel: 213-937-4763; EmpL: 6 

BICC-VERO ELECTRONICS, INC, 1000 Sherman Ave, 
Hamden, CT 06514, Tel: 203-26&-8001, TWX: 510-227-
8890, FAX: 203-287-D062; ~: 50; SIs. MgT: David 
Sargent; Dist. Mg,: Christine A Martin 

""'t9 BICRON" 

FAX: 203-824-1137 
BICRON ELECTRONICS, 100 Barlow Street, Canaan, 

CT06018, Tel: 203-624-5125; FSCNo.: 10017;EmpL: 110; 
SIs. Mgro' Pater a Kent .................. Ao2202-2203 

Local Sales Offices & Reps 
CA San Clemente, ATA Assocs. .......... 714-49&-7180 
CO Denver, Omega, Ltd. .................. 303-762-1921 
IN Indianapolis, J & W Sis. ............... 317-942-3740 
MN Minneapolis, PSI .... .. .. .. .. .. .. .. .... 612-944-8545 
tf( HoIUs Hills, SAM Assocs. ............. 71&-464-1595 
PA Medie, Horner Smith Co............... 215-543-2434 
PA Pit1sburg, Gormley EIec. .............. 412-795-8010 
UT SaH Lake City, Omega, Ltd. ........... 303-762-1921 
VA Salem. Homersmith, Inc. .............. 703-387-1600 
WI Milwaukee, KMA Sis. Co. ............. 414-259-1771 
Can Ottawa. Ellam & Assocs. .............. 613-727-3892 

BIDDLE INSTRUMENTS, 510 Township Line Ad, Blue 
Bel~ PA 19422, Tel: 215-64&-9200, TELEX: 685 1045 
JGBCO, FAX: 215-843-2670; Empl.: 285 

BIKOR, Microsemi Corporation, 1504 W. 228th St, 
Torrance, CA 90501, Tel: 213-539-6320, FAX: 213-539-
0296; FSC No.: 56996; EmpL: 50; Sis. Mgr: J~ Rotke 

BINDICATOR, P.O. Box 0009, 1915 Dove St, Port Huron, MI 
48061-0009, Tel: 313-987-2700, TWX: 810-231-5261 
BINOICATOR P THY, FAX: 313-987-4476; EmpL: 50; SIs. 
Mg,: Rick Secord; Dist. Mg,: Rick Secord 
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Manufacturers and Sales Offices Directory 

BIRD aECTRONIC CORP, 30303 Aurora Rd, 
Cleveland, OH 44139-2794, Tel: 216-248-1200, TELEX: 
706898 Bird Elee. UD; FSC No.: 70998; Empl.: 267; SIs. 
Mgr: W. F. Kail; Dist. Mgr: Greg Johns 

BIRTCHER CORP., See EG & G Birtcher 

BISHOP ELECTRONICS CORP., 3729 San Gabriel River 
Pkwy, Pico Rivera, CA 90660, Tel: 213-695-0446, 213-
692-9391, FAX: 213-692-4008 

Local Sales Offices & Reps 
AZ Scottsdale, SSE ..................... . 
CA Garden Grove, Elsea Eletms. ........ . 
CA MIn. View, West Mark Assocs. ....... . 
CA San Diego, Elsea Elctms. ............ . 
CO Denver, West High .................. . 
IL Oakbrook, Winner Co. . .............. . 
KS Overland Pk., AM.E. SIs. ............. . 
MD Middletown, S. T. Woolard ........... . 
MA Chelmsford, ISA Interstate .......... . 
MN Minneapolis, Inti. Eletms. ............. . 
NJ Leonia, Peter E. Schmitt Co. . ........ . 
NY N. Syracuse, R. F. Raux .............. . 
NC Greensboro, Un~ed SIs. .............. . 
OH Dayton, J.D.S ......................... . 
OH Manslield, J.D.S. . .................... . 
PA Erie, Ecco Elctms. ................... . 
SC Pickens, S. T. Woolard ............... . 
WA Bellevue, Olsen Tech. SIs. ........... . 
Can Oakville, Ont, Haltronics ......... : ... . 

Local Distributors 
AZ Phoenix, Arizona Comps. ............ . 
CA Chatsworth, MIL Comm ............. . 
CA Orange, Westem Micro/ Ryno Elee. . .. 
CA San Diego, Projection Unftd ......... . 
CA San Diego, Western Micro/ Ryno Elee. 

CA San Jose, Compass Comps. ......... . 
CA San Jose, Projection Unnd .......... . 
CA Santa Ana, Projection Unftd ......... . 
FL Largo, Eletms. Precepts .............. . 
PA McKean, Advacom Inc ............... . 
WI Oconomowoc, GW. Elctms. ......... . 

602-483-0383 
213-533-1255 
415-969-1700 
619-292-1nl 
303-4n-8180 
312-990-3545 
913-262-3971 
301-371-4500 
617-256-2287 
612-571-0000 
201-944-1096 
315-456-9169 
919-674-9649 
513-274-3224 
419-756-6933 
814-838-9804 
803-878-3830 
206-883-7792 
416-644-2121 

602-269-5655 
818-998-3111 
714-637-0200 
619-268-2929 

619-453-6430 
408-946-7676 
408-748-9280 
714-261-2323 
813-544-3836 
814-476-7n4 
414-567-9445 

BISHOP GRAPHICS, INC, 5388 Steriing Center Drive, 
Westlake Village, CA 91359, Tel: 818-991-2600, TELEX: 
66-2400 BISHOP WKVG, FAX: 818-889-3744; Empl.: 140; 
SIs. Mg,: Fred Kern 

BIT 3 COMPUTER CORPORATION, 8120 Penn Avenue 
S, Minneapolis, MN 55431-1393, Tel: 612-881-6955, 
TelEX: 4997016; FSC No.: 7Y590; SIs. Mg,: Gordon 
M~chell 

Rivc\I 
FAX: 714-951-3974 

BIVAR, INC., 4 Thomas, Irvine, CA 92718, Tel: 714-951-
8806, TELEX: 852348; FSC No.: 32559; Empl: 22; SIs. 
Mg,: Martin Lambert, Dist. Mg,: Martin Lambert 
................................................. C·1017 

Local Sales Offices & Reps 
CA San Jose, Veer Mktg. ................ . 
CO Englewood, B.C. & Assocs. .......... . 
IL Downers Grove, Richmar Elec. Corp. 

IN Indianapolis, Richmar Elec. Corp. ..... 
MN Minneapolis, D. A Case Assocs. Inc. .. 
NJ Berkeley Heights, Cambridge-Allen .. . 
NY Syracuse, T -Squared Elctms. ........ . 
NC cary, 20th Century Mktg. Inc. . ....... . 
OH Dayton, JFCO, Inc. ........•........... 
OR Beaverton, Eclipse Mktg. Grp ......... . 
PA Elkins Park, K B. Erdman Co ......... . 
TX Plano, Richmar Elec. Corp ............ . 
WA Redmond, Eclipse Mktg. Grp ......... . 
WI Butler, Richmar Elee. Corp. .......... . 
Can Mississauga, Ont, Wilson Sis ......... . 
Can Scarborough, Ont, Carsten EIee. Ltd. 

Local Dist,ibutors 

408-432-1818 
303-694-3999 

312-968-0118 
317-577-9950 
612-869-3700 
201-464-0203 
315-463-8592 
919-481-3370 
513-890-8322 
503-842-1661 
215-224-1833 
214-424-8388 
206-885-6991 
414-781-1730 
416-677-8200 

416-495-9999 

AZ Phoenix, EKO Sales .................. 602-437-4646 
CA Fountain Valley, Components Ctr. . . . .. 714-979-0433 
CA Fremont Alatec ....................... 415-657-7701 
CA Manhattan Beach, Prime Electro Prods. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-379-3642 
CA San Diego, Sigma Elctms. ............ 619-565-2000 
CA San Diego, Southland Festeners . . .. .. 619-578-6830 

CA Santa Fe Springs, F T R Fasteners .... 714-957-0202, 
213-946-6464 

CA Sunnyvale, R C. Dudek. . . . . . . . . . . . . .. 408-734-3830 
CA Sunnyvale, Vic/Tal SIs. ............... 408-738-3450 
CA Westlake Village, R. C. Dudek ......... 818-707-1310 
CO Englewood, Indus. Elctms. ............ 303-694-9444 
CT MiRord, Plastic & Metal Comps. Co. ... 203-877-2723 
GA Norcross, Allanta Hardware SpeciaHy 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-449-3000 
GA Peachtree CUy, Spyratlo, Inc. .......... 404-487-7600 
IL Chicago, EMF .......... 800-621-0080,312-889-8323 
IL Elmhurst, Miftex SIs. ....•............. 312-941-7100 
IN Carmel, Anex Elctrns. ................. 317-848-1323 
MD Bettsville, Petricko SIs. ................ 301-937-4960 
MD Gafthersburg, Capitol Fasteners ...... 301-948-9310 
MA Ashland, QualUy Comps. . . .. . . . . . . . . .. 617-881-8504 
MA Waftham, Electronic Fasteners ........ 617-890-n80 
MA Winchester, RUSH................... 617-729-5800 
MI Da1roit, Tri-West Prods. .•............. 313-273-0400 
MN Eden Prairie, S. W. Anderson Co. ..... 612-941-4198 
NH Londonderry, E.P.E. Corp. ............. 603-669-9181 
NJ So. Hackensack, Fastboft Corp ........ 201-44()'9100 
NY Bohemia, Key Comps. ................ 516-567-7500 
NY Long Island CHy, Hardware SpeciaHy Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 716-361-9393 
NY Ml Vernon, OAR Elctms. .............. 914-699-2224 
NY Plainview, Tower Fastener Co ......... 516-289-8800 
NY Rochester, Masline Eletms ............ 716-546-5373 
NC Raleigh, Century Eletm. Comps. . . . . ... 919-872-2203 
NC Rateigh, Century Fasteners ........... 919-787-1800 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OH Englewood, Argentlnds. .............. 513-836-8833 
OH Solon, Repco ..................... . . .. 216-248-8900 
OR Beaverton, Component Resources. . .. 503-641-8488 
OR Beaverton, Murphy Elctrns ............ 503-842-2001 
PA Huntingdon Valley, Plastic & Metal Prods. 

· . . . . . . . . . . . . . . . .. .. . . . .. . . . . . . . . . . . . .. 215-322-2000 
PA Norristown, Century Elclrns. .......... 215-631-5400 
TX Dallas, Global Fasteners.............. 214-34()'6068 
TX Grand Prairie, Tech Supp ............. 214-66()'4888 
WA Redmond, Murphy Eletms. ............ 206-881-1234 
WA Seattle, Component Resources ....... 206-454-8866 
EXP CA/Bakerslield, Gray-Weatherhead Equip. 

· . . . . . . . . . . . . . . . . . . .. . .. . . .. . . . . . . . .. .. 805-397-4281 
Can Mississauga, Ont, Rush/Ontario ...... 416-677-7280 

BIW CABLE SYSTEMS, INC., 22 Joseph E. Warner Blvd, 
N. Dighton, MA 02764, Tel: 617-822-66QO, TELEX: 94-
0604, FAX: 617-822-1944; Empl.: 600; SIs. Mgr: L Latino, 
Mktg. Mgr.lElctms. 

BLACK & WEBSTER, 219 Bear . Hill Rd, Wanham, MA 
02254, Tel: 617-890-9100, TELEX: 951102; Empl.: 50; SIs. 
Mg,: Andy Anderson 

BLACKBURN, Division of FL Industries, 1525 Woodson 
Rd, SL Louis, MO 83144, Tel: 314-993-9430, TELEX: 
4312046; Empr.: 500; SIs. Mg,: T. T. Latanision 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr, 
P.O. Box 919, Janesville, WI 53545, Tel: 608-752-8701, 
FAX: 606-752-8701; FSC No.: 12724; Empl.: 10; Sls.Mg,: 
D.Adee 

Local Sales Offices & Reps 
CA Livermore, Un~ed Tech. Mktg. ...... 415-449-7644 
CA N. Hollywood, Crown Eletms. ....... 213-877-3550 
FL Longwood, Mathias Assocs., Inc. . . . . 305-682-1700 
GA Atlanta, Grady Duckett SIs. Co ........ 404-451-3529 
IA Cedar Rapids, Snider SIs. Co. ......... 319-362-4410 
MA Burlington, Dynamic Sis. .............. 617-272-5676 
MN Brooklyn Center, Willman Assocs. .... 612-566-5010 
MO Ellisville, Gateway Tech. Sis ........... 314-391-6543 
NY Syracuse, Murcan Sis. Corp ........... 315-437-0734 
TX Richardson, Precision Technlg. Assocs. 

· . .. .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 214-234-8071 
Can Quebec, Militron Inc ................... 514-331-9992 

BLATEK, INC., Box 574, Bellefonte, PA 16823, Tel: 814-
355-4910; Empl.: 20; SIs. Mg': Linda C. FeHman 
.•............................................... 8·1882 

Local Sales Offices & Reps 
CA Anaheim, Universal NOT, Inc. ......... 714-526-1638 
PA Paoli, Stitzer Assoc. " . . . . . . . . . . . . . . . .. 215-644-5500 

BLH ELCTRNS., 75 Shawmut Road, Canton, MA 02021, 
Tel: 617-821-2000, TELEX: 92-3413, TWX: 71 ()'324-0683; 
FSC No.: 03089; Empl.: 170; SIs. Mg,: C. Wesley 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peak & Frazier ..... 205-536-1506 
CA Oakland, Frost Engrg. .. . . . . . . . . . . . . . .. 415-568-7000, 
MD Baltimore, Automation Indl. Contfols .. 301-944-6400 
FL Orlando, Currie, Peak & Frazier •...... 305-855-0643 
GA Norcross, Currie, Peak & Frazier ...... 404-449-7662 
IL Chicago, CornIel Midwest. . . . . . . . . . . .. 312-539-4838 
IN Indianapolis, Cornlel Midwest ......... 317-253-1681 

BLiLEY 
IA Cedar Rapids, Cornlel Midwest ....... 319-377-9434 
KS Shawnee Mission, CornIel Midwest ... 913-268-0762, 
MI Farmington Hills, Great Lakes Processing Contro~ Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313-478-8892 
MN WayZata, Cornlel Midwest ............ 612-476-1551 
MO SL Louis, CornIel Midwest ............ 314-991-5383 
NY E. Syracuse, Ossmann Inslrs. ......... 315-437-7052 
NY Rochester, Ossmann Inslrs. ........... 716-424-4460 
NC Greensboro, Currie, Peak & Frazier ... 919-373-0380 
OH Cincinnati, Alpha Controls ............ 513-874-2000 
OH Westlake, Advanced Technlg. Assocs. 

OK Tulsa, Bauman Instrument Co ........ . 
TX Corpus Christi, Collier Equip. Corp .... . 
TX Houston, American Analogue ........ . 
TX Plano, Summ~ Controls, Inc. ......... . 
WA Woodinville, Frost Engrg. Svc. Corp. .. 
WI New Beriin, CornIel Midwest ......... . 

216-835-5050 
916-492-8086 
512-289-6181 
713-941-7265 
214-887-8056 
206-485-8500 
414-544-8042 

BULEY ELECTRIC CO., 2545 W. Grandview Blvd, Erie, 
PA 16506, Tel: 814-838-3571, TWX: 51()'696-6888, FAX: 
814-833-2712; FSC No.: 71034;3098; Empl: 170 
. . . . . . . . .. .. . .. . . . . . . . . . .. . .. . . . . .. . . . . . . .. A·1345-1353 

Local Sales Offices & Reps 
AL Huntsville, R W. Mitscher Co, Inc. .... 205-882-6050 
AZ Tempe, Cain Technlg.lnc .......•..... 602-966-4322 
CA Mountain View, Woempner-Amold Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 415-964-5454 
CA Orange, Cain Technology, Inc. ........ 714-997-7311 
CA Van Nuys, Cain Technology, Inc. .. .. .. 818-904-9392 
CO Englewood, Cain Technlog., Inc. ...... 303-22()'8118, 
CT Plainlield, R W. Mitscher Co, Inc ...... 203-564-1691, 
FL Boca Raton, R W. Mitscher Co., Inc. .. 305-368-3641 
FL Largo, R W. Mitscher Co, Inc ......... 813-581-1588, 
FL Sanford, R W. Mitscher Co, Inc. ...... 305-322-7141, 
GA Lawrenceville, R W. Mitscher Co, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 404-923-3239 
MD Laurel, R W. Mitscher Co, Inc. ........ 301-498-6090 
MA Needham, Sturgeon Co. .............. 617-444-6603 
NJ Princeton, R W. Mitscher Co, Inc. . . . .. 609-924-7026, 
NM Albuquerque, C. T. Carlberg & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-888-3883 
NY Clarence, R W. Mitscher Co, Inc. ..... 716-759-2350 
NY Islandia, Schmitt 1001. Mktg. Corp. ..... 516-582-5888, 
NY Pittsford, R W. Mitscher Co., Inc. ...... 716-586-4012 
NY Rochester, R W. Mitscher Co, Inc. .... 716-227-0839 
NY Utica, R. W. Mitscher Co, Inc .......... 315-738-0383 
NC Charlotte, R. W. Mitscher Co., Inc ...... 704-366-9131, 

BLiLEY REPRESENTATIVES 
COVER THESE STATES: 

Southern California, Arizona 

Colorado, Utah 

CAIN TECHNOLOGY, INC. 
Northern California, Northwestern 
Nevada 

WOEMPNER-ARNOLD ASSOCIATES 
Massachusetts, Maine 
New Hampshire, Vermont 

STURGEON COMPANY 
New York (Metropolitan NYC), 
Northern New Jersey 

SCHMITT INDUSTRIAL 
MARKETING CORP. 

New York State (excluding Metropolitan 
NYC), Connecticut, Rhode Island, 
Virginia, North & South Carolina, 
Georgia, Mississippi, Alabama, 
Tennessee, Maryland, Delaware, Florida, 
Eastern Pennsylvania, Southern New 
Jersey, Canadian Provinces of 
Ontario & Quebec 

R.W. MITSCHER CO., INC. 
Washington, Oregon 

WESTMARK ELECTRONICS, INC. 
Texas, Louisiana, Arkansas, Oklahoma 

VECTOR SALES CO., INC. 
DESC/Dayton, Ohio 

THOMAS HERMAN 
& ASSOCIATES, INC. 

New Mexico, EI Paso County Texas 

C. T. CARLBERG & ASSOCS. INC. 
See adjacent I isting for the address and 
telephone number of your Bliley repre
sentative. 

Silk,! 
ELECTRIC COMPANY 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 633 



BULEY 
NC Raleigh, R. W. Mltsc,her Co., Inc. . • . • . . • 919-848-0941 
OH Bellbrook, Thomas Herman & Assocs.. Inc. 

....................................... 513-848-8332" 
OR Portland, WesImark EIctms. Inc. • . . . . . • 50&641-8780 
PA Huntingdon Valley, R. W. Mltscher Co., Inc. 

....................................... 215-355-4452 
TN Johnson CIty, R. W. Mitscher Co., Inc. 

'TX Richardson, Vector Sales Co. ......... 
VA Richmond, R. W. Mitscher Co., Inc. .•.• 
WA Seattle, Westmark EIcIms. Inc. ....... . 
EXP CT, Stamford, Cage Corp. ............ . 

615-929-7258 
214-234-4291 
804-264-6883, 
206-281-4025 
203-324-3123 

BlO>CCOM CORPORATION, A Siemens Company, 
1130 Larl<ill Dr. Wheeling, IL 60090, Tel: 312-52()'8010, 
FAX: 312-520-8049; SIs. Mgr: Joe Smiesko 

t-I BLUE M 

FAX: 312-331-2515 
BLUE M, A UNIT OF GENERAL SIGNAL, 138th & 

Chatham SIs., Blue Island, IL 80406, Tel: 312-385-9000, 
TWX: 91 ().689-3398; ErnpL: 275; SIs. Mgr: H. G. Mathews; 
Dist. Mgr: ~rge Dixey ....................... 1)01186 

Local Sales Offices & Reps 
AZ Tempe, Blue M ....................... 602-894-2305 
CA EI Mente, Blue M ..................... 818-442-6672 
CA Sunnyvale, Blue M .. .. .. .. .. .. .. .. .... 40IH34-8734 
DE Wilmington, Blue M ................... 302-478-6963 
FL Casselberry, Blue M .................. 305-332-9322, 
GA Atlanta, Blue M ....................... 404-455-3452 
KS Overland Park, Blue M .. .. .. .. .. .. .. .. 913-888-6483 
MA Millis, Blue M ......................... 617-376-4727 
MI Livonia, Blue M ....................... 313-474-4312 
NY Spring Valley, Blue M ................. 914-42&1880, 
NY Syracuse, Blue M ..................... 315-437-0192 
NC Charlotte, Blue M ..................... 704-527-2492 
OH Cincinnati, Blue M .................... 513-621-6278 
OH Hudson, Blue M ...................... 218-656-1177 
TX Garland, Blue M ...................... 214-272-2509 
WA Seattle, Blue M ....................... 206-763-1030 

BMW INC. 17 Willow St, Lynn, MA 01903, Tel: 617-581-
9241, 80().456-402O, FAX: 617-592-0964; I;mpL: 25; SIs. 
Mgr: William J. Valles; Dist. Mgr: Richard Pelletier 

'9'16'#'#' 

FAX: 312-410-5202 
BODINE ELECTRIC COMPANY, 2500 W. Bradley P~ 

Chicago, IL 60618, Tel: 312-478-3515, TELEX: 25-3646; 
Empl.: 800; Sis. Mgr: R J. Stuchly; Dist. Mgr: R. J. Stuchly 
................................................. 801197 

Local Sales Offices & Reps 
CA Saratoga, E. W. Duernmlein ........... 408-253-1201 
KS Shawnee Mission, J. F. Gleeson & Assocs. 

. . . .. . . .. . . . .. . .. .. . .. . . . . .. .. .. . .. .. .. 913-362-4422 
MA Woburn, J. A Cascino ................ 617-938-1446, 
MI Southfield, Bodine EIee. Co. (c/o Steve Cavender) 

....................................... 313-35()'3610 
MN Mound, John F. Rynkar ............... 612-472-4252 
NY Massapequa, D. V. Mayorga .......... 516-541-1611 
NY Rochester, Application Specialists .... 716-588-6226 
NY Syracuse, Application Specialists ..... 315-437-2814 
OH HudsOn, J. H.·Basten ................. 218-656-4226 
TX Richardson, Control Dynamics .. . . . . . . 214-644-6945 
VA McLean, J. S. Hsia .................... 703-734-1739 
WA seattle, Drive Metor Control Sys. Co. 

206-576-4172 
EXP IL. Chicago, Export Dept, Bodine EIee. 

....................................... 312-478-3515 
Can Vancouver, BC, Madison Indl. Equip. Ltd. 

. . .. .. .. .. . . . .. . .. .. . . .. .. .. . . . . . . .. . .. 804-872-8155 

Local Distributors 
AL Mobile, Browneilinstrs. & Conts. Co. .. 206-479-5405 
AZ Phoenix, Minarik EIee. Co. •........... 602-233-3000 
CA Carson, Power Trans. Specialties ..... 213-631-7502 
CA Fremont, Elee. Motor Svc .. " .. .. .. .. .. . 415-651-2706 
CA Glendale, Minarik EIec. Co. ........... 213-624-3161 
CA Los Angeles, Minarik Elee. Co ......... 213-624-3161 
CA Newark, Republic Supp. Co ........... 415-794-9019, 

Manufacturers and Sales Offices Directory 
CA San Diego, Minarik EIee. Co. .......... 619-56().6832 
CA Santa Clara, Minarik Elee. Co. .:....... 408-727-0575' 
CO Denver, Wazee EIee. Co. . . • . . . . .• . • . .• 303-623-8658 
CT Berlin, B & B Motor & Control •.•.. •. . . 203-628-8550 
CT Hartford, Machine Drives & Controls .. 203-728-0403 
CT Norwalk, Machine Drives & Controls .. 203-846-2007 
FL Hialeah, Condo EIec. & Ind. SUpp., Inc. 

FL Jacksonville, Electrical-Mech. Dr. Inc. 

FL Orlando, Brownell Instrs. & Conts. Co. 

305-6S!1-5400 

904-783-2730 

.. . . .. .. .. .. .. .. .. .. .. .. .. . . .. .. . .. . .. . 305-843-6770 
FL Tampa, Electrical-Mech. Dr. Inc. ...... 813-621-8675 
GA Hapeville, Browneilinstrs. & Conts. Co. 

....................................... 404-762-5181 
GA Tucker, Research Designs, Inc. ....... 404-491-0745 
IL Chicago, Excel EIee. Svc. Co. ......... 312-421-7220 
IL Franklin Pk., Fiolo Elee. Co ............ 312-595-1010 
IL Loves Park, Tek-Malic, Inc. ........... 815-282-1775 
IN Indianapolis, B & B Motor & Control ... 317-248-0396 
IA Cedar Rapids, Precision Bearing Co. .. 319-365-5276 
IA Des Moines, Precision Bearing Co. ... 515-265-9811 
KS Kansas City, Kornfeld Thorp Elee. ..... 913-321-7070 
MD Baltimore, Advent Electric Inc. ........ 301-532-8149, 
MA Medford, Empire Eletrl. Co. . . . . . . . . . . . . 617-395-5000 
MA Somerville, Electro SIs. Co., Inc. •...... 611-666-0500 
MI Detroit, Howard Elee. Co. •..•......... 313-923-0430 
MI Grand Rapids, MacKay Ind. Sis. ....... 616-241-1671 
MI Novi, Reserve Metion Control Sys. .... 313-473-1370 
MN Minneapofrs, Boustead Elee. & MIg. ... 612-544-9131 
Me Stlouis, State EIee. Co ............... 314-569-2140 
Me St Louis, Zeller EIee., Inc. ............. 314-638-9641 
NE Omaha, Precision Bearing Co. ..•..... 402-593-7050 
NH Manchester, Empire Eletrl. ............ 803-627-6630 
NJ Cherry Hill, Jos. T. Fewkes & Co. ..... 609-424-5810 
NY Binghamton, K J. Elee. Corp .......... 607-772-1760 
NY East Syracuse, K J. Elee. Corp. ....... 315-437-2626 
NY Long Island City, B & B Motor & Control 

....................................... 718-784-1313 
NY Rochester, B & B Motor & Control .•.. 716-424-7040 
NC Charlotte, Brownell Inslrs. & Conts. Co. 

· .. ... .. .. . .. . .. . . .. .. . .... .. ... . .. .... 704-597-1270 
NC Charlotte, Piedmont Motor &Control Ltd 

....................................... 704-523-7121, 
OH Dayton, Thai Mor Assoc. Inc. ....•.... 513-298-9939 
OH Middleburg Hgts., Reserve Motion Control Sys. 

· . .. . .. .. .. . .. . . . .. . . .. .. .. . . .. • . . . . ... 216-826-0290 
OK Oklahoma City, Evans Elee. Mtr. Ctrs., Inc. 

· . .. . .. .. • .. .. . . . . . . . . . .. .. . . .. .. . . .. .. 405-631-1344 
OK Tulsa, Southwest Drives, Inc. ......... 918-665-1455 
PA Moona, Miller EIee. Svc. & Supp. ..... 814-942-9943 
PA Bridgeport, Advent Elee., Inc. .......... 215-277-6610 
PA Pittsburgh, Braunlich-Roessle ......... 412-471-6995 
SC Taylors, B & B Motor & Control ....... 803-268-5702 

,TN Memphis, Brownell Instrs. & Conts. Co. 

TN Nashville, Electric Motor Rewind, Inc. 

TN Nashville, Tennessee Machinery Co .. . 
TX Dallas, Motion Inds. .................. . 
TX Dallas, Power Dynamics, Inc. ........ . 
TX Fort Worth, Motion Inds. ............ .. 
TX Fl Worth, Power Dynamics, Inc. ..... . 
TX Houston,B & B Motor & Control •..... 
TX Houston, Research Des., Inc. . ....... . 
TX San Antonio, Minarik Elee. Co. ....... . 
VA Richmond, Ind. Supp. Corp. .......... . 
WA Seattle, Indl. Elee. Mtr. & Mach., Inc. .. . 
WI Milwaukee, Trester Svc. Elee. ......•.. 
WI New Berlin, Elee. SIs. & Engrg. ....... . 
Can Brantford, Ont, Reneld Canada ...... . 
Can Edmonton, Alberta, Soper's Supp. Ltd. 

Can Montreal, Que., Lalonde Elee., Inc ..... . 
Can Ml Royal, Que., Renold Canada ....•. 
Can Scarborough, ~ Toronto EIee. .... .. 
Can Toronto, Renold Canada Ltd ........ . 
Can Vancouver, B.C. Armature Elee. .....•. 
Can Vancouver, BC, Renold Canada Ltd. .. 

901-795-6467 

615-256-2522, 
615-244-8150 
214-351-2211 
214-358-5500 
817-335-8131 
817-631-4581 
713-82()'7931 
713-995-8591 
512-622-7097 
804-355-8041 
206-329-3900 
414-284-8170 
414-762-2400 
8O().285-9970 

403-423-4066 
514-524-7507 
514-731-3591 
416-755-7716 
416-453-2190, 
604-878-6141 
604-255-8455 

BOEING ELECTRONICS CO. P.O. Box 24989, MIS 9N-
41, Seattle, WA 98124-6269, Tel: 206-857-7474, TELEX: 
329430, FAX: 206-657-8863; Empl.: 5800; SIs. Mgr: J. B. 
Ewell 

FAX: 201-934-9832 
BOGEN COMMUNICATIONS, INC., MPD 

Products, 50 Spring St, Ramsey, NJ 07446, Tel: 201-
934-8500, TWX: 71 ()'99()'5047; SIs. Mgr: Lou Asighiere; 
Dist. Mgr: David Chambers, NatL Sis. Mgr. .. . .. C·l290 

Local Sales Offlces & Reps 
AZ Scottsdala, Dar-C Inc. . . . . • . . . . . • . . • . . . 802-948-2240 
CA PIeasonton, Moufthrop Sis. ..•••..••.. 415-463-0450 
CA S;m Diego, Tauber Assocs. ........... 619-274-7242 
CO Englewood, ~ Sis. ............... 303-779-8060 
FL Tampa, SAT Mktg. ...... ; ........ ; .. .. 813-884-4805 
IL PalatIne, Technlg. Sis. ................ 312-991-8800 
IN Indianapols, Marketing Engrg. •••..... 317-872-5685 
IA Davenport, Rush West Assocs. ....... 319-388-9494 
KS Olathe, Rush West ................... 913-784-2700 
MA Burlington, Conti Younger ............ 617-273-1562 
MI Brighton, A P. Assocs. ................ 313-229-6550 
MN Eden Prarie, Electro Mark .. .. .. .. .. .. . 612-944-5850 
Me St Louis, Rush West ................. 314-965-3322 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

.. .. . .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .... 201-464-0203 
NC Greensboro, Hile Sis., Inc. .. .. .. .. .. .. . 919-288-1500 
OR Beaverton, Advanced Power Prods. ... 503-648-0994 
PA Philadelphia, Samuel K Macdonald, Inc. 

....................................... 215-659-4414 
TX Dallas, Dunbar ........................ 214-239-7151 
UT Satt Lake City, Comp. SIs. . . . . . • . . • . . . . 801-268-8440 
WI Waukesha, Teehnlg.SIs. ....... : ...... 414-786-5015 
Can Ontario, WhRe Radio Ltd. ............. 416-632-6894 

Local Distributors 
AL Huntsville, Resis1acap, Inc. .... . . . • . • . • 205-883-4270 
I\Z. Scottsdale, Electro Mark .............. 602-991-0110 
CA San Diego, Tauber Elee ............... 619-272-7242 
CA San Jose, Rose EIctms. .............. 408-263-2934 
CA Santa Clara, Cypress EIctrns., Inc. . • . . . 408-98().25oo 
CA Van Nuys, Nesco ..................... 213-781-0505 
CO Arvada, Denver Beta Wintronics ...... 303-431-7161 
FL Boca Raton, Plainview EIcIms. . . . . . . .. 305-997-7705 
IL Morton Grove, Power Pak ............ 312-966-6000 
IN Indianapolis, Bell EIctms. ............. 317-875-8200 
IN Indianapolis, EIctm. Prod. Concepts ... 317-872-5665 
MA Canton, IfT1l8CI Sis. ................... 617-821-1500 
MA Danvers, Generetlon Elctms........... 617-777-4866 
MA Sharon, Adcour ....................... 617-784-8123 
MI Brighton, A P. Sis. .................... 313-227-3804 
MN Minneapolis, Stark EIcIms. ............ 612-332-1325 
MN Thiel River Falls, Digi Key ............ 218-661-6874 
NJ camden, Gen. Redio Supp. ........... 609-964-8560 
NJ Clifton, Engrd. Assemblies Corp. ....... 8O().4-Battery 
NJ Plainfield, Mars EIee. •. . . ...•. ..• ••..•. 201-757-4332 
NY Buffalo, SummH Dial ................. 716-887-2800 
OR Beaverton, Micro Power EIcIms. ....•• 503-62&7086 
PA Philadelphia, Powell Elctms. .......... 215-365-1900 
TX Dallas, Computer Comps. .... .. . ...... 214-239-0271 
WI Milwaukee, Taylor EIcIms. ............ 414-241-4321 
Can Ontario, WhHe Radio Ltd. ....•.••...•. 416-632-6894 

BOGEN COMMUNICATIONS, INC., 50 Spring St, P.O. 
Box 575, Ramsey, NJ 07446, Tel: 201-934-8500, TWX: 
71 ().99().5047, FAX: 201-934-9832; SIs. Mgr: David 
Chambers; Dist. Mgr: Len Charyak ............ C·l290 

Local Sales Offices & Reps 
I\Z. Phoenix, WesTech MkIg. ............. 602-438-9763 
CA AntIoch, Lichtenauer & Assocs. ....... 415-757-1200 
CA Culver City, WesTech MkIg. ........... 213-87()'9286 
FL Tampa, SAT Mktg. .................... 813-884-4805 
FL Winter Springs, SAT Mktg. ..•......... 305-699-0505 
GA Roswel~ Henry W. Phillips Co., Inc. . . . . 404-992-3070 
HI Honolulu, J.C. Elctms.................. 808-943-8514 
IL Deerfield, William M Linz Assocs., Inc. 

.... .. . .. .. . . .. .. . .. .. .. .. .. . .. .. .. .. .. 312-945-9600 
IN Indianapolis, Kingston Sis. Corp. ...... 317-876-2545 
IA Cedar Rapids, R W. Kunz & Assocs.. Inc. 

.. . . .. .. • . .. .. .. . .. . .. .. . .... .. . .. .. .. . 319-396-5396 
KS Prairie VI., R W. Kunz & Assocs.. Inc. 

. .. .. .. .. .. .. . .. .. . . . . . .. .. .. .. . .. .. .. . 913-646-3535 
MD Ml Airy, Lowery Assocs. .............. 8O().345-1058 
MA Northboro, W. B. Pray Sis., Inc: ..•..... 617-393-3434 
MI Farmington Hills, CM Sis. ....•........ 313-553-8070 
MN WhHe Bear Lk., Yore Co. . .. . .. .. .. . ... 612-77()'9760 
MO St Louis, R. W. Kunz & Assocs., Inc. .. 314-966-4977 
NJ Hopatcong, Bi-State Marketers........ 201-77()'2262 
NJ Ridgefield, B~State Marketers . . . . • . . • . 201-943-5888 
NY Lynbrook, Bi-State Marketers ......... 516-593-8025 
NY Syracuse, Paston-Hunter Co. Inc. ..... 315-437-2992 
OH Dayton, Shamrock Elctms. SIs., Inc. ... 513-258-1227 
OH Worthington, Shamrock EIcIms. SIs., Inc. 

....................................... 614-888-7638 
PA Broomal~ Lowery Assocs. ............ 800-345-1058 
PA Pittsburgh, Shamrock EIctm. Sis. Inc. 

.. . • .. .. .... .. .... .. .. .. . . . .. .. .. .. . ... 412-343-5877 
TX Dallas, Dimension/PlIX MkIg. Corp. .. 214-348-9857 
TX Houston, Dimension/PlIX MkIg. Corp. 

UT 
VA 
WA 
WI 

SaH Lake City, Pro Tech Mktg. •......• 
Mclean, Lowery Assocs. ............ . 
Lynwood, Pacnor Mktg., Inc. •.•.•....• 
Brookfield, William M. Linz Assocs.. Inc. 

713-679-4010 
801-943-8331 
703-356-4654 
206-771-6016 

.. • . • . .. .. .. .. .. .. .. . . .. . . .. .. . .. . .. .. • 414-782-0630 
EXP New YorklNew York, Raburn Agencies, Inc. 

.. . . . .. .. . . . .. .. .. .. . . .. . . .. .. . .. .. .. .. 212-989-5939 
Can Burlington, ~ While Radio Ltd. .••.. 416-632-6894 

634 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
BOKER'S, INC. 3104 Snelling Ave., Minneapolis, MN 

55406-1937, Tel: 612-721}-9365, FAX: 612-721}-8910; FSC 
No.: 85446; Ernpl.: 110; Sis. Mgr: Andy Tscholl 

BOMAR CRYSTAl. 201 BlackIordAve. Middlesex, NJ 
08846, Tel: 201-356-7787, 800-526-3935, TWX: 71()-480-
4560, FAX: 1-201-356 7362; Empl.: 75; Sis. Mgr: Phil 
Casciano 

BOMCO, See MuShield Co. 

BONAR SCI INC., A Bonar Power Supply Co. 49 
Range Rd, Windham, NH 03087. Tel: 603-893-2330, FAX: 
603-893-6280; EmpL: 100; Sis. Mgr: Dale Raveney, VP 
Mktg. & SIs. 

BOONTON 
FAX: 201-584-3037 

BOONTON ELECTRONICS CORP" 791 Route 10, 
Randolph, NJ 07869, Tel: 201-584-1077, TWX: 710-986-
8215 BOONTRONICS; FSC No.: 04901; Empl.: 180; Sis. 
Mgr: R. Morrell ...................... , . . . . . . . . . .. 001226 

Local Sales Offices & Reps 
Al Huntsville, ScL Devices ............... 205-536-1969 
AZ Phoenix, Aztec En1prs. ..........•..... 602-944-9185 
CA North Hollywood, O'Halloran Assocs. 

CA Palo ARo, O'Halloran Assocs. ........ . 
CO Denver, Aztec En1prs. ................ . 
CT Mt Cannel. Sci. Devices ............. . 
FL Orlando, Sci. Devices ................ . 
IL Elmhurs1, Sector Engrg. SIs., Inc. ..... . 
IN Indianapolis, Sector Engrg. SIs., Inc. .. . 
KS Lenexa, Ramsey Assoc. ............. . 
MO Lanhan, Se~ Tronics ................. . 
MA Lexington, R J. Sickles .............. . 
MN Minneapolis, Sector Engrg. SIs., Inc ... . 
MO Maryland Hgts.. Ramsey Assoc ....... . 
NJ Teaneck, Sci. Devices ............... . 
NM Albuquerque, Aztec En1prs. .......... . 
NY Rochester, Sci. Devices .............. . 
NC Winston-Salem, Sci. Devices ......... . 
OH Centerville, Micro SIs. ................ . 
PA Melrose Park, R Meyers ............. . 
TX Austin, Testech ...................... . 
TX Richardson, Testech ................. . 
UT Ogden, Aztec En1prs. ................ . 
WA Bellevue, Sci. Devices ............... . 
WI Milwaukee, Sector Engrg. SIs., Inc. . .. . 

213-877-0173 
415-969-1600 
303-779-5285 
203-246-9361 
305-841-8180 
312-530-7850 
317-842-1120 
913-541-1007 
301-731-8080 
617-862-5100 
612-593-1809 
314-878-5042 
201-837-1004 
505-262-1688 
716-334-2445 
919-785-5776 
513-433-8171 
215-224-1663 
512-327-7033 
214-644-5010 
801-621-1655 
206-747-5169 
414-352-8280 

BOPLA ENCLOSURES, 12140 Parklawn Dr, Rockville, 
MO 20852, Tel: 301-770-2225, FAX: 301-984-8670; FSC 
No.: 4Y520; Empl.: 35; Sis. Mgr: Andy Kassman 
................................................. Co l018 

Local Sales Offices & Reps 
CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
FL Tampa, FL Comp. SIs. ................ 813-960-7044 
IL Chicago, Paddock Mktg./SIs. ......... 312-452-7852 
IN Nobelsville, R&D Elctrns. ............ 317-849-2026 
MA Needham, T.ES.C.O ................... 617-444-7925 
PA Lancaster, Indl. Comps. Inc. ........... 215-889-0650 
VA Reston, Colrud Corp. ................. 703-620-6621 
WA Federal Way, K R Jensen SIs. ........ 206-874-2772 

Local Distributors 
MA Framingham, Now Elctms. .....•...... 617-872-5876 
OR Portland, Radar Elctms. ............... 503-232-3404 
PA Harrisburg. Cumberland Elctrns. ...... 717-232-5999 
PA Lancaster, Peak Elctms. .............. 215-293-9000 
WA Seattle, Radar Elec. . . .. . .. .. ... . . . . . .. 206-282-2511 

BORG-WARNER THERMOELECTRICS, BORG
WARNER CORP., See TECA, ThermoElectric 
Cooling America Corp. 

BOSCH, ROBERT, CORP., 2800 S. 25th Ave, Broadview, 
IL 60153, Tel: 312-885-5200, TELEX: 23-5563; Sis. Mgr: 
Dieter Bloecks; Dist. Mgr: Dave Robson 

BOSCHERT,INC., Computer Products/Boschert, 
3797 Spinnaker Ct; Fremont CA 94538, Tel: 418-657-
6700, FAX: 415-683-6400 ... 001644-1648,1673-1674 

Refer to Computer Products, Inc, Pompano Beech, FL., for 
sales offfices, Reps. and Distributors. 

BOSCHERT, INC, See Computer Products, Inc. 

BOURNS, INC., Resistive Components Group, 
1200 Columbia Ave., Riverside, CA 92507, Tel: 714-781-
5050, TWX: 910-332-1252; Empl.: 8000; SIs. Mgr: Dennis 
Lause; Dist. Mgr: Vince Ingrao 
.............................. Ao 1870-1871,2064-2067 

Local Sales Offices & Reps 
Al Huntsville, CSR Elctrns. . . . . . . . . . . . . . .. 205-533-2444 
AZ Phoenix, Sheller-Kahn. .. . .. . .. .. .. . .. 602-257-9015 
CA Calabasas, Quad Rep. Inc ............. 818-887-4219 
CA Irvine, Quad Rep. Inc. ................. 714-261-6706 
CA San Diego, SR Elctms. ................ 619-56Q-8330 
CA San Jose, QuadRep, Inc. . . . . . . . . . . . . . . 408-946-4000 
CO Parker, Parker Webster ............... 303-841-4888 
FL Altamonte Springs, Dyn.,.A-Mark ..... 305-831-2097 
FL Clearwater, Dyn.,.A-Mark ............. 813-441-4702 
FL Ft Lauderdale, Dyn.,.A-Mark.......... 305-771-6501 
FL Palm Bey, Dyn.,.A-Mark .............. 305-727-0192 
GA Atlanta, CSR Elctms. .. . . . . . . . . . . . . . . . . 404-396-3720 
ID Boise, Intermountain Technlg. ........ 208-322-5022 
IN Canne~ Technlg. Mktg. Corp .......... 317-844-8462 
IN Ft Wayne, Technlg. Mktg. Corp. ....... 219-432-5553 
IA Cedar Rapids, REP Assocs. Corp. . . . . . 319-373-0152 
KY Louisville, Technlg. Mktg. Corp ........ 502-499-7808 
MD Baltimore, Micro-Comp. ............... 301-247-0400 
MA Lexington, John E. Boeing Co. ........ 617-862-2500 
MI Detroit, Rathburg Assocs. ............. 313-882-1717 
MN Edina, Mel Foster ..................... 612-941-9790 
MO Bridgeton, Centech ................... 314-291-4230 
MO Raytown, Centech .................... 816-358-8100 
NJ Bellmawr. Thomas Assocs. ........... 609-933-2600 
NY Hhaca, B. Dean ....................... 607-257-1111 
NY Melville, Comlronic Assocs ...... . . . . . 516-249-0505 
NC Raleigh, CSR Elctrns. ................. 919-878-9200 
OH Richfield, Bear Mktg. .................. 216-659-3131 
OK Oklahoma City, Ammon & Rizos ...... 405-942-2552 
OR Portland, J. J. Becker................. 503-297-8744 
OR Salern, J. J. Becker ................... 503-362-0717 
TX Austin, Ammon & Rizos ............... 512-454-5131 
TX Dallas, Ammon & Rizos . . . . . . . . . . . . . .. 214-644-5591 
TX Houston, Ammon & Rizos ............ 713-781-6240 
UT SaH Lake City, Parker Webster. . . . . ... 801-266-9939 
VA Huddleston, Micro-Comp ............. 301-247-0400 
WA Seattle,J.J. Becker ................... 206-285-1300 

Local Distributors 
Al Huntsville, Hal~ark Elctrns. . . . .. . . . .. 205-837-8700 
Al Huntsville, HamiHon/Avne1 Elctrns .... 205-837-7210 
Al Huntsville, Pioneer/Washington ...... 205-837-9300 
Al Huntsville, Schweber ... ,............. 205-882-2200 
AZ Phoenix, Hal~Mark Elctrns. ........... 602-243-6601 
AZ Phoenix, Schweber Elctms. ........... 602-997-4874 
AZ Phoenix, TTl .. . . . . . .. . . . .. . . . . . . .. .... 602-861-0222 
AZ Tempe, Bellinds ...................... 602-966-7800 
AZ Tempe, Elctrn. Supp. . . . . . . . . . . . . . . . . .. 602-258-4769 
AZ Tempe, HamiHon/Avne1 .............. 602-231-5100 
CA Canoga Park, Schwaber Elctms. ...... 213-999-4702 
CA Chatsworth, Avne1 Elctrns. ............ 213-700-2600 
CA Chatsworth, TTl ...................... 818-709-1010 
CA C~rus HIs, Hal~Mark Elctms. . . . . . . . . .. 916-443-7282 
CA Compton, Harper S.I.O. .. . . . . . . . . . . . . .. 213-979-5090 
CA Costa Mesa, Avnet Elctrns. ........... 714-754-6111 
CA Costa Mesa, Avnet Elctrns. ........... 213-558-2313 
CA Costa Mesa, HamiHon Elctrns. ........ 714-641-4100 
CA Culver City, HamiHon Electro SIs. 

.................................... 213-558-2883/84 
CA Culver City, HamiHon Electro SIs. ..... 213-558-2121 
CA EI Segundo, Hal~Mark Elctms. ........ 213-643-9101 
CA Garden Grove, Bellinds. ... , ...•...... 213-444-0301 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Irvine, Schweber Elctms. . . . . . . . . . . . . .. 714-556-3880 
CA Irvine, Schweber Elctms. .............. 714-863-0261 
CA Oakland, Brill Elctms. ................. 415-834-5888 
CA Riverside, Elctrn. Supp. Corp .......... 714-787-9220 
CA Roseville, Bellinds. ................... 916-969-3100 
CA Sacramento. HamiHonl Avne1 ......... 916-920-3150 
CA Sacramento. Schweber Elctms. ....... 916-921}-9732 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Diego, Elctm. Supp. .............. 619-278-5020 
CA San Diego, Hal~Mark Elctms. ......... 619-268-1201 
CA San Diego, HamiHon/Avne1 ........... 619-571-7500 
CA San Jose, TTl ........................ 408-943-9155 
CA Santa Ana, Taknopak ................. 714-558-8840 

_CA Santa Clara, Schweber Elctms. ....... 408-748-4700 
CA Santa Clara, Schweber Elctms. ....... 408-496-0200 
CA Sunnyvale, Bell Inds. ........... , . . . ... 406-734-8570 
CA Sunnyvale, Hal~ark Elctms. ......... 408-773-9990 
CA Sunnyvale, HamiHon/Avne1 ........... 408-743-3300 
CA Tustin, Hal~ark Elctms .............. 714-669-0681 
CA Woodland Hills, Avne1 Elctrns. ........ 213-884-3322 
CO Denver, Newark Elctms. '.............. 303-757-3351 
CO Englewood, Hal~ark Elctms. ........ 303-790-1662 
CO Englewood, HamiHon/Avnet .......... 303-779-9998 
CO Wheat Ridge, Bell Inds. ............... 303-424-1985 
CT Danbury, HamiHon/Avnet ............. 203-797-2856 
CT Danbury, Schweber Elctms. . . . . . • . . . .. 203-792-3500 
CT Harnden, Alme EIctrns. Corp. . . . . . . . . .. 203-288-6556 
CT Norwalk, Pioneer Sid. ............ . . . .. 203-853-1515 
CT Statford, TTl .......................... 203-375-1400 

BOURNS 
CT WalHngford, Midan Elctrns. . . . . . . . . . . .. 203-265-2077 
FL Altamonte Springs, Pioneer SId. . . . . . .. 305-834-9090 
FL Altamonte Springs, Schweber Elctrns. 

FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
FL 
GA 
GA 
GA 
GA 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
IN 
IN 
IN 
IN 
IN 
IA 
IA 
IA 
KS 
KS 
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MD 
MD 
MD 
MD 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
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MI 
MI 
MI 
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MI 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
MN 
MN 
MN 

Clearwater, HaI~ark EIctrns. ........ . 
Denia, Summ~ Distrs. ......•.......... 
Ft Lauderdale, HaI~Mark EIctrns. •.... 
Ft Lauderdale, Hamilton! Avne1 ..•.... 
Ft Lauderdale, Hammond EIctrns. .... 
Ft Lauderdale, Pioneer !Washington .. 
Hollywood, Schweber EIctrns. ........ . 
Largo, Graham EIctrns. ............. .. 
Orlando, Hal~Mark ................... . 
Orlando, Hammond Elctrns. .......... . 
Orlando, Pioneer I Orlando ........... . 
Orlando, TTl ......................... . 
St Pe1ersburg. Hal~ark EIctrns. .... . 
St Petersburg. HamiHonl Avnet ...... . 
Winter Park, HamiHonl Avne1 ......... . 
Norcross, Hal~Mark Elctrns. ......... . 
Norcross, HamiHonl Avne1 ........... . 
Norcross, Hammond EIctrns. ......... . 
Norcross, Pioneer IWashington ...... . 
Norcross, Schweber EIctrns. ......... . 
Norcross, TTl ......... , .............. . 
Bensenville, Hal~Mark EIctrns. ....... . 
Bensenville, HamiHonl Avnet ......... . 
Chicago, Bellinds. ................... . 
Chicago, Newark Elctms. ........... .. 
Elk Grove Village, Pioneer Std ....... . 
Elk Grove Village, Schweber Elctrns. .. 
Palatine, Ohm Elctms. .............. .. 
Carme~ HamiHonl Avnet ............. . 
Fort Wayne, Graham Elctms. ........ . 
Indianapolis, Graham Elctms. ........ . 
Indianapolis, Pioneer Std Elctms. .... . 
Lafayette, Graham EIctrns. ........... . 
Cedar Rapids, Bell Inds. ............. . 
Cedar Rapids, HamiHonl Avne1 ....... . 
Cedar Rapids, Schweber Elctrns. .... . 
Lenexa, Hal~Mark Elctrns. ........... . 
Overland Park, Schweber EIctrns. •.... 
Overland PI<., HamiHonl Avnet Elctms. 

Baltimore, Radio Elec. Svc. Co. . ..... . 
Beltsville, Radio Elec. Svc. Co ........ . 
Columbia, HaJ~ark Elctrns. ......... . 
Columbia, HamiHon! Avne1 ........... . 
Gaithersburg. Almo Elctms. Corp. .... . 
Gaithersburg. Pioneer IWashington .. . 
Gaithersburg. Schweber Elctrns. .•.•.. 
Bedford, Schwaber Elctms. ........•.. 
Canton, Almo Elctms. Corp. .......... . 
Lexington, Pioneer SId. .............. . 
Norwood, Gerber Elctms. ........... .. 
Woburn, Hal~Mark EIctrns. ........... . 
Wobum, HamiHonl Avne1 ............ . 
Flim RS !=lctms. ..................... . 
Grand Rapids, HamiHonl Avnet ...... . 
Grand Rapids, RS Elctms. ........... . 
Kalamazoo, RS Elctrns. .............. . 
Uvonia, HarniHonl Avnet ............. . 
Uvonia, Pioneer Std Elctms. ......... . 
Uvonia, RS Elctms. .................. . 
Livonia, Schweber Elctms. ........... . 
Roseville, RS EIctrns. ................ . 
Wyandotte, RS Elctms. .............. . 
Bloomington, Hal~Mark Elctrns. ...... . 
Eden Prairie, Schweber Elctrns. ...... . 
Edina, Schwaber EIctrns. ............ . 
Minneapolis, Newark Elctms. ........ . 
Minnetonka, HarniHonl Avnet ......... . 
Minnetonka, Pioneer Sid. Elctms. .... . 

Bosch 

305-331-7555 
813-530-4543 
305-920-8253 
305-971-9280 
305-971-2900 
305-973-7103 
305-771-7520 
305-927-0511 
813-541-4434 
305-855-4020 
305-849-6060 
305-834-9090 
305-859-1000 
813-576-8691 
813-576-3930 
305-628-3888 
404-447-8000 
404-447-7500 
404-449-1996 
404-448-1711 
404-449-9170 
404-662-0911 
312-860-3800 
312-86Q-8523 
312-962-9210 
312-638-4411 
312-437-9680 
312-384-3750 
312-359-5500 
317-844-9333 
219-423-3422 
317-634-8202 
317-849-7300 
317-423-5564 
319-395-0730 
319-362-4757 
319-373-1417 
913-888-4747 
919-492-2921 

913-888-8900 
301-521}-QSOQ 
202-937-9100 
301-796-9300 
301-995-3500 
301-670-0090 
301-921-0660 
301-840-5900 
617-275-5100 
617-821-1450 
617-863-1200 
617-769-8000 
617-935-9777 
617-273-7500 
313-762-5800 
616-243-8805 
618-241-3483 
616-361-5470 
313-522-4700 
313-525-1800 
313-525-1155 
313-525-8100 
313-779-2450 
313-AV2-5880 
612-854-3223 
612-941-5260 
612-941-5260 
612-331-6350 
612-932-0600 
612-935-5444 

8 The 
Over ~ Largest 

B. 000, 000 Relay & 
Relays & •• SWitches 
SWitches 11:ti'iT:J1. Distributor 
In Stock. ~ In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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BOURNS 

MO Earth City, Harnilton/Avnet .•..•.•.... 314-344-1200 
MO Earth City, Schweber EIctms. .•....... 314-7~26 
MO Maryland HIs, Hal~Mark EIctms. ...•.• 314-291,5350 
NH Hudson, C&H EIctms. .. .. .. .. .. . .. .... 603-882-1133 
NH Manchester, Schweber EIctms. •.••..• 603-625-2250 
NJ C8mden, General Radio •.....••.•...• 600-964-8560 
NJ Cherry HiI~ Hal~Mark Elclrns. ......... 609-424-7300 
NJ Cherry Hn~ HamlItonI Avnet . . . .. . . . . •. 609-424-0110 
NJ ClIfton. J..Mar EIctms. ................. 201-772-6400 
NJ Fairfield,HaI~Elctrns.,.: ......... 201-575-4415 
NJ Fairfield, HamlItonI Avnet .............. 201-575-3390 
NJ Fairfield, Schweber EIctms. ........... 201-227-7880 
NJ Pine Brook, Pioneer Std............... 201-227-1262 
NM Albuquerque, Bellinds. ........•.....• 505-292-2700 
NM Albuquerque, Hamilton/Avnet Elclrns. 

NY Bohemia, TTl ........................ . 
NY Buffalo, Summit Distrs. .............. .. 
NY E. Syracuse, Hamiltonl Avnet .••.•...• 
NY Fairport, Pioneer-H8IVey ............ .. 
NY Hauppauge, HamlItonI Avnet ......... . 
NY Hauppauge, Mast Distrs. ............ .. 
NY Hauppauge, Pioneer-H8IVey •......... 
NY Melville, Hamittonl Avnet ...•...•...... 
NY Rochester, Hamiltonl Avnet Elctrns. ... 
NY Rochester, Schweber EIctms. ........• 
NY Rochester, SummH Distrs. .....•...... 
NY Ronkonkoma. HaI~Mark EIctms. ..... . 
NY Vestal, Pioneer Std. ................. .. 
NY Westbury, Schweber EIctms. ...•...... 
NC Charlotte, Pioneer/Washington ...... . 
NC Greensboro, Hammond EIctms. •...... 
NC Raleigh, Hal~Mark Elctms. ........... . 
NC Raleigh, Hal~Mark Elctms. ........... . 
NC Raleigh, Hamiftonl Avnet ............. . 
NC Raleigh, Schweber Elclrns. ..........• 
OH Beachwood, Schweber Elctms. ...... . 
OH Cincinnati, Hal~Mark Elclrns. .........• 
OH Cincinnati, Hughes-Peters ...........• 
OH Cleveland, Hamittonl Avnet ......... .. 
OH Cleveland, Pioneer Std ............. .. 
OH Columbus. Graham Elctrns. .......... . 
OH Columbus, Hughes-Peters ...........• 
OH Dayton. Bellinds. ................... .. 
OH Dayton. Hamiltonl Avnet ............. . 
OH Dayton. Pioneer Std. ................. . 
OH Dayton. Schweber EIctms. ........... . 
OH Maumee, RS EIctms. ............... .. 
OH Solon, Hal~~ark Elclrns. ............. . 
OH Westerville, HaI~ark Elctrns. ....... . 
OK Tulsa, Hai~Mark EIctms. ............. . 
OK Tulsa, Schweber Elctms. ............. . 
OR Beaverton, Almac EIctms. ............ . 
OR Leke Oswego, Bell Inds. ............. . 
OR Leke Oswego, Hamiltonl Avnet Elctms. 

PA Horsham, Pioneer IWashington ....... 
PA Horsham, Schweber EIctms. ...•...... 
PA Philadelphia. AImo Elctrns. Corp ...... . 
PA Pittsburgh, Almo Elclrns. Co!p. ....... . 
PA Pittsburgh, Pioneer Sid. Elctrns. ......• 
PA Pittsburgh, Schweber Elclrns. ........ . 
SC Greenville, Hammond EIctms. ..•...... 
TN Nashville, Graham Elctms. ........... . 
TX Austin, Hai~Mark EIctms. ............ . 
TX Austin. Hamiftonl Avnet ............. .. 
TX Austin, Harrison Equip. Co ........... .. 
TX Austin. Pioneer Std. Elctms. .......... . 
TX Austin. Schweber Elctms. ......•...... 
TX Dailas, Hai~Mark EIctms. ............ . 
TX Dallas, Hai~Mark Elclrns. ............ . 
TX Dallas, Hamson Equip. Co. .......... .. 
TX Dallas, Pioneer Std Elctrns. ..........• 
TX Dallas, Schweber Elclrns. ............ . 
TX EI Paso. Ideal IndL Elctrn Supp. ...... . 
TX Fort Worth, TTl ...................... . 
TX Houston. Hai~ark EIctms. ......... .. 
TX Houston. Hamiftonl Avnet ............ . 
TX Houston. Harrison Equip. Co. ......... . 
TX Houston. Pioneer Std ............... .. 
TX Houston, Pioneer Std. EIctms. .......• 
TX Houston, Schweber Elctms. ....•...... 
TX Irving. Hamittonl Avnet .............. .. 
TX StaHord, Harrison Equip. ............ .. 
UT Saft Leke City, Bell Inds. ............. . 
UT Satt Leke City, Hamittonl Avnet ...... . 
WA Bellevue, Almac EIctms. ............. . 
WA Bellevue, Belllnds. .................. . 
WA Bellevue, Hamiltonl Avnet ............ . 
WI Brookfield, Schweber EIctms. ..•.....• 
WI Mequon. Taylor Elec. ............... .. 
WI Milwaukee, Electronic Expd. ........•. 
WI New Berlin. Hamiltonl Avnet ......... . 
WI oak Creek, Hal~Mark Elctms. ..•...... 
WI Waukesha. Bellinds. ............... .. 

505-765-1500 
516-567-1500 
716-684-3450 
315-437-2647 
716-381-7070 
516-231-9800 
516-273-4422 
516-231-9200 
516-454-6000 
716-475-9130 
716-424-2222 
716-334-8110 
516-737-D600 
607-748-8211 
516-334-7474 
704-527-8188 
919-275-6391 
919-872-0712 
919-872-6288 
919-876-0819 
919-876-0000 
216-464-2970 
513-563-5980 
513-351-2000 
216-831-3500 
216-587-3600 
614-895-1590 
614-294-5351 
513-434-8213 
513-433-0610 
513-236-9900 
513-439-1800 
419-893-0721 
216-349-4832 
614-891-4555 
916-665-3200 
916-622-8000 
503-641-9070 
503-241-4115 

503-635-8831 
215-674-4000 
215-441-0600 
215-698-4000 
412-931-5990 
412-782-2300 
412-782-1600 
803-233-4121 
615-242-2682 
512-259-8848 
512-837-8911 
512-459-3555 
512-835-4000 
512-459-8253 
214-341-1147 
214-343-5000 
214-239-2750 
214-386-7300 
214-661-5010 
915-776-6647 
214-429-1440 
713-781-6100 
713-975-3501 
713-879-2600 
713-98&5555 
214-386-7300 
713-784-3800 
214-658-4100 
713-879-2600 
801-972-6969 
801-972-2800 
208-643-9992 
206-747-1515 
206-643-3950 
414-784-9020 
414-241-4321 
414-226-6100 
414-784-4510 
414-761-3000 
414-547-8879 

BOURNS INSTRUMENTS INC, 6135 Magnolia Ave, 
Riverside, CA 92506, Tel: 714-781-5148, TWX: 910-332-
6103; Empl.: 220; Sis. Mg'; Dennis Dalbeck 

Manufacturers ··and Sales Offices Directory 

~Bowmar 

FAX: 617-263-3358 
BOWMARI AU, Bowmar Instr. Corp. 531 Main Sl, 

Acton. MA01720, Tel: 50&263-6365, TWX: 710-347:1441; 
Empl.: 250;. SIs. Mg'; Andy Roeper ...... 001353-1355 

Local Sales Offices & Reps 
CA Lacanada, Brooks, Moore & Assocs. .. 818-79Q-8358 
CA Orange, Brooks-Moore & Assocs. ..... 714-771-1220 
CA Palo Alto, Mollard Mktg. .. .. .. .. .. . .. .. 415-961-0456 
CA Santa Ana. Brooks-Moore & Assocs. .. 714-544-8900 
CO Commerce City, Meas. Consfts. ....... 303-28EH414 
FL Tampa, Lewis & Assocs..lnc. ......... 813-988-2104 
GA Atlanta. Horton Instr. Co. .............. 404-231-3131 
IL Des Plaines, Lincoln, Hodges & Assocs. 

.. ..................................... 312-297-3810 
KS Overland Park, Berry Sis. ............. 913-642-0270 
LA Belon Rouge, Mid-South SIs. •........ 504-924-0106 
LA Lake Charles, Mi.d South SIs. •........ 318-433-0356 
LA Slidell, Mid-South SIs. ................. 504-641-7480 
MD ColUmbia, Tyter Griffin Co. ............ 301-995-1215 
MA Billerica. Eastronix, Inc...... .. .... .... 617-670-2400 
MI Livonia, Amlech Reps. ................ 313-474-8300 
MN Minneapolis. Waftam Sis. Co .......... 612-781-2778 
MO Stlouis. Berry SIs. ................... 314-821-2525 
NJ Perth Amboy, Cosine, Inc. .. . . . . . • . . . .. 201-442-3600 
NM Albuquerque, Meas. Consfts. .. . . . . . . .. 303-28&1414 
NY Clarence, EIL/Trott Elctms. ........... 716-634-8500 
NY Pittsford, EIL/Trott EIctms. ............ 716-58&8251 
NC Charlotte, ElL/Trott Elctms. ........... 704-376-2237 
OH Cuyanoga Falls. J. C. Hofstetter Co .... 216-928-5313 
OH Dayton. J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina. J. C. Hofstetter Co. ........... 216-241-4880 
OR Portland, Frank Jackson Assocs. . . . . .. 503-645-8511 
PA HickoIy, J. C. Hofstetter Co. ........... 412-356-2305 
PA Paoli, Tyler Griffin Co ................. 215-647-1550 
TN Knoxville, ElL/Trott Elctms. ......•.... 615-525-9871 
TX Carrollton. Saalon Corp. .............. 214-380-0414 
UT Centerville, Measurement Consfts. .... 801-298-3388 
WA Redmond, Frank Jackson Assocs. .... 206-881-7277 
WI Janesville, Lincoln, Hodges & Assocs. 

......................... 608-754-4214,414-542-3087 

Local DistributOrs 
AL Mobile, Horton Instr. Co. .............. 205-476-6808 
AZ. Phoenix, Metermaster ................ 602-437-1425 
CA Los Angelas, Metermaster ............ 213-665-4340 
CA Palo AftOo Metermaster ............... 415-966-0313 
CA San Diego, Metermaster .............. 619-560-4841 
GA Atlanta, Horton Instr .. Co ............... 404-231-3131 
GA Norcross, Metermasler ......•........ 404-446-0166 
IL Chicago, DALEC .. .. .. .. .. .. ... .. ..... 312-283-0300 
IL Itasca, Metermaster .. . . . . . ... . . .. ... .. 312-250-0606 
LA Slidel~ Mid-South SIs. Co, Inc ......... 504-541-7480 
MN Minneapolis. Process Meas. Co. •..... 612-544-4035 
NJ Newfoundland, Hosica Labs. .......... 201-697-6111 
NJ Perth Amboy, Integral Control Sys. Corp. 

.......•...............•............... 201-442-3600 
OH Cleveland, Metermaster ............... 216-651-4100 
OR Portland, Westcon. Inc. ............... 503-283-0132 
PA Philadelphia, Electric Tachometer Corp. 

.. .. • .. .. . .. .. . .. .. . . .. .. . . . . .. . . . . .. .. 215-726-7723 
PA Pittsburgh, E.I.L . .. .. .. .. .. . .. .. .. .. ... 412-823-2255 
TX Garland, Metermaster................. 214-271-5671 
TX Houston, Metermaster ................ 713-644-1631 
WI Milwaukee, EM Instrs., Inc ............. 414-272,7799 

BOWMAR INSTRUMENT CORP., Aerospace Div. 
8oooBIulflon Rd., Fl Wayne, IN 46809, Tel: 219-747-3121, 
TWX: 810-332-1510; FSC No.: 99479; Empl: 215; SIs. 
Mg': Hem Black 

BOWMAR INSTRUMENT CORP., Data Emry 
Division. 4640 126th Ave. N., Clearwaler, FL 34622-4796, 
Tel: 813-573-2525, TWX: 81D-863-0375, FAX: 813-573-
1317; EmpL: 100; Sis. Mg,; Wafter Kunz 

BRADFORD ELECTRONICS, INC., 550 High Str~ 
Bradford, PA 16701, Tel: 814-362-5700, TELEX: 914496, 
FAX: 814-362-5635; FSC No.: 24546; Empl.: 225; Sis. 
Mg,; Gerald M. Miller; Dist. Mg,; Jon Trabert 
.. . .. . .. .. ... .. . .. .. .. .. ..• . .. A·1028-1029. 1872-1877 

Local Sales ()ffices & Reps 
AL Huntsville, JWL Assocs. ........ ,..... 205-883-1712 
AZ. Tempe, Dale Elctms. Sis. ............. 602-966-0291 
CA Aptos. Bradford Elctms. Inc. . . . . . . . . . .. 408-662-8464 
CA Los Alam~os. Reed Elctms. Mktg. ..... 213-596-6676 
CA Redwood CRy. J. S. Healon Co ........ 415-367-9000 
CA San Diego, Vishay District Off ..•. ,.... 619-690-5112 

CO . Colorado Springs, Dale EIctms..Inc. Sis. 
..................................... " 303-593-7529 

CO Loveland, Dale EIctms. Sis. ........... 303-667-7500 
CT GuiHord. Kaelber & Mack ........•.•.. 203-389-8643 
FL Coral Springs, Graham Assocs. Inc. ••. 305-775-6733 
FL Melbourne, Graham Assocs.... .... .. .. 305-773-8831 
FL Palm Beh Gdns., Graham Assocs. ..•. 305-622-4049 
FL W. Palm Bch., Bradford EIctms. Inc. •.. 305-641-4077 
FL Winter Garden, Graham Assocs. ...••. 305-659-9369 
GA Atlanta. JWL Assocs. ................. 404-320-7643 
IL Libertyville, Bradford EIctms. Inc. .. . .. . 312-816-7900 
IL Skokie, IRI ............................ 312-967-8430 
IN Ft Wayne, Scott EIctms. .............. 219-489-5690 
IN Indianapolis. Scott EIctms. ............ 317-841-0010 
KS Shawnee Mission, Dale SIs............ 913-432-9140 
MD Glen Bumie, Tri-Mark ................. 301-761-6000 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MI Plymouth, Jay Mktg. Assocs. .......... 313-459-1200 
MN Bloomington, Marrill Franklin Co. .. . . • . 612-854-8020 
MN Shoreview, Bradford EIctms. Inc. ....•. 612-780-5044· 
NJ Fairlawn. Kaelber & Mack............. 201-797-7865 
NY Commack, Kaelber & Mack ........... 516-499-2924 
NY Liverpoo~ Dale EIctms. Sis. ........... 315-457-1401 
NC Pineville, JWL Assocs. ................ 704-541-5750 
NC Raleigh, Bradford Elctms.lnc. ..•.•..•. 919-846-2369 
NC Raleigh,JWL Assocs. : .. ........... ... 919-787-4836 
OH Cin<;innati, Scott Elctms. .............. 513-791-2513 
OH Cleveland, Scott Elctms. .............. 216-473-5050 
OH Dayton. Scott EIctms. ................. 513-294-0539 
OH Reynoldsburg. Scott EIctms. .... ;..... 614-863-1281 
OR Beaverton. LO Elctms. ..............•• 503-884-5571 
PA Horsham, TMI ........................ 215-441-4300 
TX Dallas, E. F. Aymond Co. ........ ... ... 214-826-7620 
TX San Antonio, E. F. Aymond Co ....•..•. 512-675-8339 
WA Snohomish, LD Elctms. ............... 206-586-0511 
WA Spokane, LD Elctms. .. .. .. .. . .. .. .. ... 509-922-4883 
WI Milwaukee,IRI ........................ 414-259-0965 
Can Scarborough, Ont. Bradford Elctms., Inc. 

. . .. . .. .. . .. . . .. . . . . .. .. .. . .. . .. . .. .. .. 514-483-3612 

Local Distributots 
AL Huntsville, Schweber EIctms. ....•..•. 205-895-0480 
AZ. Phoenix, Schweber Elctms. ........... 602-997-4874 
AZ. Phoenix, Wyle Distbn. ................ 602-249-2232 
AZ. Tempe, Bell Inds. ..................... 602-966-7800 
AZ. Tempe, Shelley-Ragon. Inc. ...•.....•. 802-994-2058 
CA Calabasas, Wyle DisIbn Grp. .•..•..•. 213-322-8853 
CA Canoga Pk., Schweber Elctms. ........ 818-999-4702 
CA Chalsworth, Shelley-Ragon. Inc. ....... 818-998-3333 
CA Garden Grove, Bellinds. ......•..•••.. 714-220-0681 
CA Gardena, Bellinds. ................... 213-515-1800 
CA Irvine, Schweber EIctms. . . . . . • • . . • . . • . 714-863-0254 
CA Irvine, WyIe Oistbn. Grp. .............. 714-863-9953 
CA Los Angeles, Bell Inds. ................ 213-826-6778 
CA Roseville, Bellinds. ................... 916-969-3100 
CA Sacramento, Schweber EIctms. ....... 916-929-9732 
CA San Diego, Neumann Elctms. .. . . . . . .. 619-695-3005 
CA San Diego, Shelley-Ragon, Inc. ....... 618-453-7133 
CA San Diego, Wyle Dislbn. Grp. •........ 619-565-9171 
CA San Jose, Schweber Elctrns. .......... 408-946-7171 
CA San Jose, Shelley-Ragon, Inc. ........ 408-432-D600 
CA Santa Clara, Wyle Oistbn. Grp. ........ 408-727-2500 
CA Sunnyvale, Belllnds. .................. 408-734-8570 
CA Thousand Oaks, Bell Inds. ......••..•. 805-499-6821 
CO Danver,IEC .......................... 303-292-6121 
CO Englewood, Shalley-Ragon.lnc. ..•..•. 303-762-0670 
CT Danbury, Schweber Elctms. . . . • . . • . . • . 203-748-7080 
CT Wallingtord, Almo Elctms. Co!p. ....... 203-266-6801 
CT Wallingford, Cronin EIctms.,Inc. ....... 203-265-3134 
CT Wallingford, Sterling Elctrns. ..•..•..•. 203-265-9535 
FL Aftamonte Springs, Schweber Elctms. 

FL Fl Lauderdale, Hammond EIctms. ..•• 
FL Orlando, Hammond EIctms. ...•.....•. 
FL Pompano Beh., Schweber Elctrns. ..•. 
FL Tampa, Shelley-Ragon. Inc. ......... .. 
GA Norcross, Schweber EIctms. ........•. 
IL Elk Grove Vl, Bell Inds.. Inc. ......... .. 
IL Elk Grove Vl, Schweber Elctms. .•.••. 
IN Ft Wayne, Belllnds.. Inc. ............. . 
IN Indianapolis. Belllnds.. Inc. ..•.... , ... . 
IA Cedar Rapids, Schweber Elctms. .... . 
KS Overland Pk., Schweber Elctrns. ....•. 
MD Gaithersburg. MB Elctms. ........... .. 
MD Gaithersburg. Schweber Elctms. ••..•• 
MD Jessup, Almo Elctms. Corp. .......... . 
MD WhHe Marsh, Rasco/Baltimore, Inc. .. . 
MA Bedford, Schweber Elctrns. ..•..•.••.. 
MA Needham, Cronin Elctms., Inc. ....... . 
MA Woburn, Sterling EIctms. ............. . 
MI Ann Arbor, Belllnds.. Inc. ........... .. 
MI Livonia, Schweber EIctms. •..•..•..•.. 
MN Edina. Schweber Elctms. ........... .. 
MN Sl Pau~ Shelley-Ragon. Inc. .•.....•.. 
MO Earth City, Schweber EIctms. •........ 
MO Independence, Shelley-Ragon, Inc. .... 
NJ Fairfield, Schweber EIctms. ..•..•.•... 
NJ S. Plainfield, Sterting Elctrns. ••........ 
NM Albuquerque, Belllnds.. Inc. ..•.....•.. 

305-331-7555 
305-973-7103 
305-949-6060 
305-977-7511 
813-623-8560 
404-393-9669 
312-840-1910' 
312-384-3750 
218-423-3422 
317-875-8200 
319-373-1417 
913-492-2921 
301-921-OZ00 
301-840-5900 
301-670-0090 
301-529-0500 
617-275'5100 
617-449-5000 
617-938-6200 
313-971-9093 
313-525-6100 
612-941-5280 
612-642-2828 
314-739-0526 
816-254-3410 
201-227-7880 
201-769-7000 
505-292-2700 

636 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NY Bohemia, Justin Elclms., Inc. .......... 518-589-4000 
NY Rochester, Schweber Elclms. ......... 715-424-2222 
NY Westbury, Schweber EIcIms........... 518-334-7474 
NC Greensboro, Hammond EIcIms. .. . . . . . 919-275-6391 
NC Raleigh, Rasco/Raleigh .............. 919-781-5700 
NC Raleigh, Schweber EIcIms. ••.•..•.•.• 919-878-0000 
OH Beachwood, Schweber EIcIms. ....... 216-464-2970 
OH Columbus, Hughes-Peters, Inc. ....... 614-294-5351 
OH Dayton, Bell IneIs., Inc. ................ 513-435-8660 
OH Dayton, Bell IneIs., Inc. ................ 513-434-8231 
OH Dayton, Schweber Elclms. ............ 513-439-1600 
OK Tulsa, Schweber EIcIms. . . . . . . • . . . . . .. 918-622-8000 
OK Tulsa, Sterling EIcIms. ................ 918-663-2410 
OR Beaverton, Shelley-Regan, Inc. ........ 503-641-1691 
OR Lake Osego, Bell IneIs., Inc. ........... 503-241-4115 
PA Horsham, Schweber EIcIms. .......... 215-441-0600 
PA Mars, Almo EIcIms. Corp. ............. 412-931-5990 
PA McKean, Advacom, Inc. ............... 814-478-7774 
PA Philadelphia, Airno EIcIms. Corp. ...... 215-698-4009 
PA Pittsburgh, Schweber Elclms. ......... 412-782-1600 
TX Austin, Schweber Elclms. ............. 512-458-8253 
TX Austin, Steriing EIcIms. ............... 512-838-1341 
TX Dallas, Schweber Elclms. ............. 214-661-5010 
TX Dalles, Sterling Elclms. ............... 214-243-1600 
TX Houston, Schweber Elclms. ..•........ 713-784-3800 
TX Houston, Sterling Elclms. ............. 713-627-9800 
UT San Lake City, Bell IneIs., Inc. .......... 801-972-6969 
VA Charlottesville, Viginia EIac. Comps., Inc. 

....................................... 804-296-4184 
WA Bellevue, BelllneIs., Inc. ............... 208-747-1515 
WA Redmond, Shelley-Ragon, Inc ......... 208-241-1980 
WI New Berlin, Schweber Elclms. ........ 414-784-9020 
WI Waukesha, Bell IneIs., Inc .............. 414-547-8879 
Can Alberta, Future EIcIms. . . . • . . . . . . . . . . .. 403-235-5325 
Can Brilish Columbia, Future EIcIms. ...... 604-438-5545 
Can Ontario, Future EIcIms. ............... 418-638-4771 
Can On1ario, Future Elclms. ............... 613-820-8313 
Can Quebec, Future EIcIms. ............... 514-694-7710 

BRADY CO, 83 Middlesex Ave, Iselin, NJ 07083, Tel: 201-
283-0400; SIs. Mgr: Ed Brady; Dist. Mgr: John Blaze 

BRADY, W. H., CO., Indl. Prods. Div., 2221 W. camden 
Rd, Milwaukee, WI 53201, Tel: 414-351-6630, TELEX: 28-
677, TWX: 91 ()'262-3151, FAX: 1-800-292-2229; Sis. 
Mgr: M. O. Williamson; Disl. Mgr: M. O. Williamson 

BRADY, W.H., CO. NAMEPLATE DIV., See Brady, 
W.H, Co., Elctm Prods. Div 

BRADY, W. H, CO., Xymox Div, 8225 W .. Parkland Ct, 
P.O. Box 571, Milwaukee, WI 53201, Tel: 414-355-8300, 
TELEX: 28-677, TWX: 91 ()'262-3151, FAX: 414-354-0453; 
FSC No.: 85480; Sis. Mgr: F. P. Yorio 

BRAEMAR CORP., 11400 Rupp Drive, Burnsville, MN 
55337, Tel: 612-890-5135; EmpL: 130; Sis. Mgr: A. J. Chan 

BRAilSFORD & CO., 670 MiRon Rd, Rye, NY 10580, Tel: 
914-967-1820, FAX: 914-967-1836; Empl.: 25 

BRAND DIELECTRICS, INC, Route 203, N. Windham, CT 
06256, Tel: 203-423-8321; Empl.: 5; Sis. Mgr: Philip 
Harvey 

BRANDEN, T. G., CORP, 15622 S.W. Upper Bns. Fry. Rd, 
Lake Oswego, OR 97035, Tel: 503-62()' 7571; EmpL: 8; Sis. 
Mgr: Curt Norby 

BRANDT ELECTRONICS, INC., 815 E. Middlefield, 
Mountain View, CA 94043, Tel: 415-967-4944, FAX: 415-
967-4105; FSC No.: 57837; EmpL: 52; Sis. Mgr: Frank D. 
Brandl 

BRAXTON MFG, Echo Lake Rd N, P.O. Box 429, 
Watertown, CT 06795, Tel: 203-274-6781, TWX: 710-477-
0621, FAX: 203-274-9195; Empl.: 115; Sis. Mgr" Richard 
Rosa 

FAX: 303-693-3308 
BREEZE-ILLINOIS, Trans Technology Corp., 8823 

North Industrial Rd, Peoria, IL 61615-1584, Tel: 309-693-
3322, TWX~ 51 ()'39()'3691; Empl.: 180; Sis. Mgr: Stanley 
Profiri .................................... C.1814-1815 

Local Sales Offices & Reps 
CA Newport Beach, Carnda .............. 714-642-7281 
CA San Diego, Camda ................... 619-571-4818 

CA San Jose, Camda . . . . . . . . . . . . . . . • . . . .. 408-978-6718 
CA Woodland Hills, cal Ward SIs. ........ 818-883-2202 
co Longmont, Todd & Fry Assocs. ....... 303-778-7331 
GA Atlanta, Pro Mar1< Prof. Mklg. Svcs. .... 404-393-2923 
IL Hillside, Cadre Tech. Rep., Inc. ........ 312-449-3900 
MD Glen Bumle, Macrotech Assoc.. ....... 301-766-1111 
MA Tewksbury, Sequel Assoc., Inc. ....... 617-851-4010 
MI Madison Heights, Pine SIs., Inc. ....... 313-589-0350 
MO St Louis, Roth Kopf & Assoc., Inc. .... 314-961-4485 
NJ Roebling, J. A. Kais Assoc. ............ 609-499-9466 
OH Bandalia, Cleary Sis. Co. .............. 513-890-8642 
OH Chagrin Falls, Pine SIs., Inc ............ 218-247-6198 
PA Pittsburgh, Pine SIs., Inc. .............. 412-458-7471 
TX Collinsville, DeArmond Enlprs. ........ 817-267-2048 
WA Bellevue, Lehr Assocs. ................ 206-453-9993 

BAEN-TRONICS, INC, 10 Brayton CL Commack, NY 
11725, Tel: 516-499-5155, TELEX: 22-1213 TTCUR, FAX: 
518-268-2964; FSC No.: 51828; EmpL: 75; Sis. Mgr: Don 
Fagon 

BREVEL MOTORS, INC., Sub. Vernilron Corp., 
Broad & 16th Sts., Carlstadt, NJ 07072, Tel: 201-933-0220, 
TELEX: 642-606; EmpL: 300; Sis. Mgr: Jack Dominica 
................................................. a·1198 

Local Sales Offices & Reps 
AR EI Dorado, Industrial Control Assocs. 

CA Los Angeles, EIec1ric Motor Engrg. ... . 
CO Denver, Tech Rep SIs. Co ........... .. 
CT Old Saybrook, M. L Assocs. ........ .. 
FL AHamonte Springs, Machine Controls 

IL Chicago, Jerry GoRen Co. .. ........ .. 
KS Prairie Village, Darco SIs. ............ . 
MA Ashland, M. L Assocs. .. ............ .. 
MN St Pau~ Vikeland SIs. ................ . 
NJ Teaneck, Herbert Rude & Assocs. ... . 
NY Penfield, Upstate Comps. ............ . 
NC Raleigh, Leigh SIs. .................. .. 
OH Bucyrus, Sissler & Assocs. .......... .. 
OH Columbus, Sissler& Assocs .......... . 
PA Exton, Kiley EIac. Co. .. .............. . 
TN Cleveland, Hicks SIs. ................ . 

Local DiStributors 

501-662-2051 
213-469-7393 
303-758-7031 
203-388-9718 

305-788-6607 
312-792-1991 
913-381-7913 
617-485-6190 
612-645-4647 
201-638-6778 
718-381-6070 
919-872-1484 
419-562-9311 
614-488-4455 
215-363-8550 
615-472-7398 

AZ Phoenix, Johnstone .................. 602-269-9354 
CA Baldwin Park, Johnstone ............. 213-962-7138 
CA Los Angeles, Minarik ................. 213-624-3161 
CO Denver, Johnstone ................... 303-573-5626 
CT HartIord, Brownell Eleclro . . . . . . . . . . . .. 203-278-9000 
FL Ft Lauderdale, Johnstone ............ 305-971-9350 
GA Norcross, Johnstone. . . . . . . . . . . . . . . . .. 404-446-0400 
10 Boise, Johnstone.. .. .. .. .. .. .. .. .. ... 208-377-1600 
IL Chicago, Johnstone Supply . . . . . . . . . .. 312-228-3033 
KS Wichita, Johnstone ................... 318-267-3629 
LA New Orleans, Johnstone Supply ...... 504-733-1495 
MD Rockville, Johnstone .................. 301-251-0281 
MA Medford, Empire ...................... 617-395-5000 
MI Fanninglon Hills, Universal Elec. Prod. 

MO Kansas City, Johnstone Corp ......... . 
MT Billings, Johnstone Corp. . ........... . 
NE Omaha, Johnstone Corp. ............ . 
NV Sparks, Johnstone Corp. ............ .. 
NJ Cherry Hill, Motor and Control Sys. .. . 
NY Woodside, Johnstone Supply ........• 
OH Cleveland, Reserve Elec. . ........... . 
OK Oklahoma City, Johnstone Corp ...... . 
OR Portland, Johnstone Corp. . .......... . 
TN Memphis, Johnstone Supply ......... . 
TX Dallas, Johnstone Supply ............ . 

313-478-9500 
818-842-3250 
408-252-1207 
402-339-2342 
702-358-6688 
609-424-5610 
718-545-4896 
218-771-5764 
405-232-8576 
503-233-1151 
901-324-1111 
214-357-0835 

BRIGGS, C. A, CO, P.O. Box 151, GIenside,PA 19038, Tel: 
215-885-2244, TELEX: 83-4753; Empl.: 10; Sis. Mgr: C. A. 
Briggs, Jr. 

BRIM ELECTRONICS, P.O. Box 336 E, Fair Lawn, NJ 
07410, Tel: 201-798-2886, FAX: 201-778-2792; FSC No.: 
57834 .. . ... .. .. . . . . . .. . .. .. . .. . . . . . . . . . .. C·1818-1825 

Local Sales Offices & Reps 
MA Stow, R G Assocs. .................... 617-897-7146 
EXP NY, N. Y.C, Robum Agencies ......... 212-989-5939 

Local Distributors 
AL Dothan, Carmichael Whls. Supp. ...... 205-793-7066 
CA canoga Park, TirrK:o. SIs. ............ 213-992-5040 
CA San Diego, Shanks & Wright . . . . . . . . .. 619-239-0176 
CT Manchester, IMS .. .. .. .. .. .. .. .. .. .... 203-649-4415 
CT Waterbury, cantury Elec. ..........•.. 203-755-0405 
FL Lake Mary, Eleclronic Fasteners...... 305-321-4000 
KS Topeka, Acme Radio Supp. Co ........ 913-235-1363 
LA New Orleans, Radio Parts ......•..... 504-581-5959 
MA Billerica, Eastem Video Sys. .......... 617-667-0009 
MA Lexinglon, Wholesale Elect Supp. .... 617-862-3590 
MA Springfield, Electro-Term .............. 413-734-6469 
MA WeRharn, Unear Elect ................ 617-694-7300 
NH Dover, American Radio Corp. ......... 603-742-6800 

BUCHAN 
NJ Hackensack, Milcor ................... 201-489-1313 
NY L1C, HL Dalis ........................ 212-361-11 00 
NY N.Y.c.. Center IndL .. .... .............. 212-YU9-8383 
OK Tulsa, Radio,lnc. ..................... 918-587-9123 
RI Newport, J & S EIcIm. Dislh .......... 401-847-2977 
TN Knoxville, Bondurant Bros. Co. ........ 815-573-9151 
TX Texar1<ana, Lavender EIac. ............ 501-773-4631 
TX Texar1<ana, McCulloch EIcIms. ........ 214-792-6923 
VT cavendish, C S Svc. & Supp. Co. ..... 802-228-7582 
VA Norfolk, Todd EIac. ................... 804-855-3111 
WA Seattle, Amaleur Radio Supp. •.•...... 208-767-3222 

BRINTEC CORP., Brand-Rex Cable Systems 
Division, 1600 W. Main St, Willimantic, CT 06228-1128, 
Tel: 203-458-8000, TELEX: 99-4444, TWX: 710-44().2247; 
FSC No.: 71124; EmpI.: 1000; SIs. Mgr: J. F. Cichy 

Local Sales Offices & Reps 
CA EI Taro, Par Mklg. .................... 714-788-6021, 
CA Laguna Hills, Br~ex .............. 714-830-4278 
CA Palo ARo, BaribeauR Assocs. ......... 415-493-4441 
CO Boulder, Component Prod. SIs., Inc. •.. 303-53()'2800 
CT Manchester, Manu-Rep, Inc. .......... 203-648-6064 
GA Dunwoody, Brand-Rex Cable Sys. .... 404-578-0156, 
IN Indianapolis, Insulation Reps. ......... 317-251-1994 
MD Hanover, J. A. Maguire & Co. . . . . . . . . .. 301-798-0970 
MA Clinton, CWs, Inc.... ........ ...... .... 617-368-8753 
MI Fanninglon Hills, Joseph H. CIar1< SIs. Co. 

....................................... 313-553-0610 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
MO Chesterfield, Dumin & Assocs. ........ 314-532-9774 
NH Amhers~ Modem Technlg. •........... 603-482-5443, 
NJ Dunellen, J. A. Maguire & Co. ......... 201-752-8480 
NJ Pennsauken, J. A. Maguire & Co. . . . ... 609-665-5136 
NY Syracuse, Brand-Rex Cable Sys. .. . . .. 315-469-3599, 
OH Chagrin Falls, Joseph H. Clark Sis. .... 218-247-7848 
OR Beaverton, Eclipse MkIg. Grp .......... 503-642-1661 
SC Greenwood, Bamco .................. 803-229-6801 
TN Knoxville, Insul-Reps ................. 615-691-7586 
TX Plano, C. J. Tellier Co. ................ 214-231-6348 
VA Portsmouth. J. A. Maguire & Co. ...... 804-398-0202 
WA Redmond, Eclipse MkIg. Grp. ......... 208-885-6991 

BRISTOL BABCOCK INC, 1100 Buckingham St, 
Watertown, CT 06795, Tel: 203-575-3000, 8()()'243-3576, 
TELEX: 962417, FAX: 203-754-1477; EmpL: 600; Sis. 
Mgr: Cartos Batista 

BROOKS INSTRUMENT DIV, Emerson Elec. Co,407 
W. VinE! St, Hatfield, PA 19440, Tel: 215-362-3500, TELEX: 
4975082, FAX: 215-362-3745; EmpL: 1500; Sis. Mgr: H. T. 
Lund, Jr. 

BROOKS MANUFACTURING CORP, 4001 N. 
American St, Philadelphia, PA 19140, Tel: 215-226-4433; 
EmpL: 70; Sis. Mgr: G. Brooks; Dist. Mgr: G. Brooks 

BROOKS POWER SYSTEMS, 1810 Byberry Ad., 
Bensalem, PA 19020, Tel: 215-244-0264, 1-6()()'523-1551; 
EmpL: 90; Sis. Mgr: Joan LaAocce 

BROWN BOVERI ElEC, Norristown Fld, Spring House, 
PA 19477, Tel: 215-628-7400, TWX: 510-661-0168; EmpL: 
3,500 

BRUEl & KJAER INSTRS. INC, 185 Forest St, Marlboro, 
MA 01752-3093, Tel: 617-481-7000, TWX: 71()'347-1187, 
FAX: 617-485-0519; EmpL: 200 

BRUNING COMPUTER GRAPHICS, P.O. Box 3020, 777 
Arnold Dr, Martinez, CA 94553, Tel: 415-372-7568, TWX: 
910-481-5951 ZETAPLOTS MART; FSC No.: 52893; 
EmpL: 200; Sis. Mgr: Gary Hasenfus 

BRUSH FUSES INC., 2070 Maple St, DeS Plaines, IL 
60018, Tel: 312-299-2211, TELEX: 728-453, FAX: 312-
299-2272; FSC No.: 72076;F15160E; Empl.: 200 

For nearest sales office, phone 1-8()()'245-4501 (in Ohio, 
1-800-245-4497) 

BRUSH INDUSTRIES INC., 3rd & Reagan Sts., P.O. Box 
638, Sunbury, PA 17801-0638, Tel: 717-288-5611, 8()()' 
233-0382, FAX: 717-266-2849; FSC No.: 19418; Empl.: 90; 
Sis. Mgr: E M. Berry 

BTU ENGINEERING CORP, 23 Esquire Rd, N. Billerica, 
MA 01862, Tel: 617-667-4111, TELEX: 94-7489, FAX: 617-
667-9068; EmpL: 600; Sis. Mgr: D .. Berry/T. Campbell 

BUBBl-TEC, 8805 Sierra CL Dublin, CA94568, Tel: 415-
829-8705, TWX: 91 ()'389-6890; Empl.: 19; Sis. Mgr: Bob 
Nelson 
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BUCKBE 

I~ BUCKEYE 
stamping co. 

FUllllN~ AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr. los Angeles. California 90039 

213-660-1310 
CAll TOll FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

SEE COMPLETE PRODUCT 
LlNE.UNOER SWITCHES 

SECTION 5100 

FREE LlNECARO AND 
CATALOG 20EY ON REGUEST 

'CUSTOM ENG.RAVING & TAMPO-PRINT TO YOUR SPECS. 

Manufacturers and ·Sales Offices Directory 

BUCHANAN, Div. Arnerace. Newburgh Road, 
Hackettstown, NJ 07840, Tel: 201-852-1122 

BUCKBEE-MEARS CO., Nashua Div. 100 Northeast",n 
Blvd., P.O. Box B88, Nashua, NH 03062, Tel: 603-883-5541, 
TElEX: 94-0340; Sis. Mg,: Randolph Roody 

BUCKEYE STAMPING CO., 555 Marion Rd., Columbus, 
OH 43207, Tel: 614-445-8433, FAX: 614-445-8224; Empl: 
85; Sis. Mgr: Jim Willcox ..•........ , •.....•... C·1019 

Local Sales Offices & Reps 
CA Irvine, Vale Elctms. Assocs. ........... 714-551-4821 
CA Pasadena, P. Nurches Co. ............ 213-681-8957 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . . . 408-988-5001· 
CO Denv"" Moss M~ .................. 303-455-7205 
FL Indian Rock Bell., PAR Assocs., Inc. . . . 813-598-8841 
GA Atlanta, Par Assoc. ...•............... 404-391.-9117 
IL Mt Prospect, Robert Adams SIs. ...•.. 312-297-8733 
KS De Solo, Midtec Assoc. ............... 913-441-6565 
MD Columbia, Tyler Griffin Co ..........•.. 301-995-1215 
MA Belmon~ Elctm. Comps. & Svc ........ 617-484-8680 
MN Minneapolis, A. J. Warner Co. ......... 612-729-7371 
MO Flori~ Midtec Assocs., Inc. ........ 314-837-5200 
NJ Ocean, P. Saltier Assocs. ............. 201-922-3014 
NM Albuquerque, Moss Mktg. ............. 505-292-7505 
NY FuHon, P. Saftfer Assocs. ..........•.. 315-592-7184 
NY Lynbrook, P. Saftfer Assoc............. 516-593-7880 
OH Beechwood, Elctm. SIs. Mastm:s, Inc. .. 800-321-1848· 
OH Columbus, McFadden SIs. ......•..... 614-761-3177 
OK Tulsa, Advance Tech. Sis. ............ 918-664-0482 
OR Forest Grove, Doran SIs. Assocs. Inc. 

PA Paol\ T. Griffin Co .................... . 
TX Austin, Advance Tech. Sis. ........... . 
TX Dallas, Advance Tech. Sis. •........... 
TX Houston, Advance Tech. SIs. ........ . 
WA Redmond, Doran Sis. Assocs., Inc. . .. . 

Local Distributors 

503-357-3333 
215-647-1550 
512-440-7677 
214-340-1300 
713-440-3888 
206-885-1885 

CA Los Angeles, Elect Swttches ......... 213-664-1141 
CA Redwood City, Hi-Cor . . . .. .. .. . . . . . ... 415-368-3849 
GA Atlanta, Lakeland Engrg. Equip. ....... 404-696-7334 
MI Ann Arbor, Wedemeyer Elctms. ....... 313-685-8611 
MN Albuquerque, Ideal Elctm. Supp. ...... 505-345-7887 
NY Hauppauge, Broadline Elctm. Disl .... 516-231-4100 
OR Portland, Radar Elec. .;............... 503-232-3404 
TX EI Paso, ldeallndl. Elctrn .............. 915-779-6647 
WA Seattle, Radar Elec .....• , . . .... . . . .. .. 206-282-2511 
WA Spokane, Radar Elec. ................. 509-747-3053 

BUD INDUSTRIES, INC, 4605 E. 355th St, Willoughby, 
OH 44094-0431, Tel: 216-946-3200, TWX: 810-427-2604; 
FSO No.: 71218; EmpL: 200; Sis. Mgr: Bill DeRoche; Disl. 
Mgr: a K Haas ' 

BUDWIG MFG., P.O. Box 829, Ramona, CA 92065-0829, 
Tel: 619-789-0900; Empl.: 7 

BUEHLER PRODUCTS, INC., P. O. Box 33400, Raleigh, 
NO 27606, Tel: 919-469-8522, TWX: 510-924-2474; Empl.: 
400; Sis. Mgr: D. Frank Slightom .............. C.1653 

BUGGIE H. H., See Caton Connector Corp. 

BULBTRONICS, INC. 45 Banff Plaza, Farmingdale, NY 
11735, Tel: 516-249-2272, 1-800-654-8542; EmpL: 45; 
Sis. Mgr: Elaine Gray; Disl. Mgr: Diana Jacobson 

BULOVA WATCH CO., See Frequency Control 
Prods., Inc., American Time Prods. Div. 

BUMPER PRODUCTS CORP. 14 King St, P.O. Box 45, 
Mt Holly, NJ 08080, Tel: 609-261-8100, 800-541-2500, 
FAX: 809-261-7300; Sis. Mg,: Ed Rosenthal. 

BUNTING MAGNETICS CO. 500 So. Spencer Rd., 
Newton, KS 67114, Tel: 316-264-2020, 800-835-2526, 
TELEX: 437264, FAX: 316-283-4975; Empl: 100; SIs. 
Mgr: Robert J. Bunting 

BURGESS SWITCH CO., American Electronic 
Components, 1010 N. Main St, Elkhart, IN 46515, Tel: 
219-262-6608, FAX: 219-262-8819; FSC No.:6U850; SIs. 
Mgr: Robin Dick; Dist. Mgr: Robin Dick 
...................... ; ..•....•.•..•....... 8·1658-1660 

Local Sales Offices & Reps 
CA Mountain View, Westech SIs. .....•... 415-961-1422 
CA Tustin, Sierra Pacific Engrg. ........... 714-731-3411 
FL Casselberry, Southern EIec. SIs. Corp. 

· . . . . . .. .. . • . .. . .. .. • . • . . .. . .. .. • . . .. . . 305-332-4718 
FL Melbourne, Southern Elec. Sis. Corp. . . 305-242-9661 
GA Atlanta, Murphy and Cola ., .•.....•.. , 404-875-2525 
IL Des Plaines, Uncoln, Hodges and Assocs. 

....................................... 312-297-3810 
KS Mission, Mertens Co. ................. 913-432-9323 
MA Cambridge, RJ.C. Assocs. ............ 617-492-5858 
MI Royal oak, Hillironics .. .. .. .. .. .. . •... 313-398-5556 
MN Sl Pau~ Kencotronics ...•........... , 612-645-7717 
MO Sl Louis, Mertens Co ................. 314-993-6600 
NJ Palisades P8lk, A. P. Technical SIs. ... 201-461-8875 
NY Albany, Niagara Elec. SIs. ............. 518-669-0130 
NY Buffalo, Niagara Elec. SIs. .. . . . . . . . . . .. 716-825-3100 
NY East Syracuse, Niagara EIec. Sis. ..... 315-437-1656 
NY Rochester, Niagara Elec. Sis. ......... 716-271-1223 
NO Burlinglon, Murphy & Cola •.....•.... , 919-564-6450 
OH Cincinnati, Anderson-Bolds, Inc. .•..... 513-528-5680 
OH Cleveland, AnderSon-Bolds, Inc. •. . . . . . 216-229-4700 
OH Worthinglon, Anderson-Bolds Inc. ..... 614-885-3933 
OR Forest Grove, Doran Sis. Assocs. ..... 503-357-3333 
PA Philadelphia, Kenneth a Erdman, Co. 

....................................... 215-224-1833 
TX Houston, William Reese Assocs. . . . . . . 713-463-i 453 
WA Redmond, Doran SIs. Assocs. .. . . . . . .. 206-885-1885 
WI Janesville, Antak Mktg. Corp........... 606-734-7745 
WI Waukesha, Uncoln, Hodges and Assocs. 

· • . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . • . . . .. 414-542-3067 

Local Distributors 
AL Muscle Shoals, Jones Elctms., Inc. .•.. 205-383-1241 
CA Anaheim, Control Design Supp. ....... 714-821-1516 
CA Fresno, Control EIec. ................. 209-268-4411 
CA Long Beach, Elctrl Pow", & Controls 

· .................................... :. 213-498-6689 
FL Miami, B & R Elctms. Supp. Inc. . . .. ... 305-255-4510 
FL Miami, Electro-Standards Labs . . . . . . . . 305-593-8080 
FL oakland PI<., Zelcon Inc. .....•...•.... 305-565-2555 
Il Chicago Heights, Helsehlepperson ... 312-756-5600 
IL Harvay, Gecrge Elctms. .. .. . . . . .. • .. . . 312-331-1983 
MA FaURiver, Broadway Elec. Sis. ........ 617-673-3339 
MA Holyoke, Falcetti & Clark Elec. ........ 413-532-9402 
MA Medford, Empire Elec. ................ 617-395-5000 
MA Springfield, Yankee EIec. ...........•. 413-739-2101 
MI Grand Rapids, S & F Elctms. Supp. .•. 616-459-0216 
MI Sl Clair Shores, Spernco ............. 313-771-2700 
MN Minneapolis, Elctm Center Inc. ..•.... 612-371-5200 
NE lincoln, Scoft Elec. Supp. ...........•. 402-446-8221 
NH Manchester, Cohen Machinery Co. Inc. 

NJ 
NY 
NY 
NY 
NC 
NC 
OH 
PA 
PA 
RI 
SO 
TX 

Oakland, Relay Specialties ....•.•..... 
Gloversville, Montano EIctrL Supp. ... . 
Roosavelt, Automated Equip. Co. .... . 
Woodside, Switches Unlimited ...•.... 
Durham, Triangle EIec. Motor ........ . 
Gestonia, JMT Elctms. & Control .... . 
Cincinnat~ Richards Elec. Supp. ....••. 
Hanisburg, Cumberland EIctms. .•.... 
Philadelphia, Esco Elctrl Supp. ...... . 
Providence, J & H EIec. Co., Inc. .•.... 
Greenville, Sawyer EIctms. Corp. ..... . 
San Antonio, Sherman Elec. Supp. Inc. 

803-624-4324 
201-337-1000 
518-725-3139 
516-538-7417 
718-478-5000. 
919-598-1333 
704-867-4401 
513-242-8800 
717-232-9715 
215-923-8050 
401-421-7840 
803-235-0438 

· .. . .•. . • . . .. ..•. . .. .. . .. . . . .. .. . .•. ... 512-224-1004 
VA Roanoke, Peoples EIctrn. Supp. ....... 703-342-8933 
WI Milwaukee, Midwestern EIec. Co ...... 414-449-1500 

BURLEIGH INSTRUMENTS, Burleigh PI<., Fishers, NY 
14453, Tel: 716-924-9355, TELEX: 978379; Empl: 57; Sis. 
Mgr: Timothy Van Siambrouck; Dist. Mg,: Timothy Van 
Siambrouck 

BURLING INSTRUMENTS, P.O. Box 298, Chatham, NJ 
07928, Tel: 201-635-9461, FAX: 201-635-9530; Empl: 29; 
Sis. Mg': Roger Nstion 

BURNDY CORPORATION, Richards Ave., Norwalk" CT 
06852, Tel: 203-838-4444, TWX: 710-468-2546; Empl: 
3500; Sis. Mgr: Stan Suszak 

BURR-BROWN CORP. p.o. Box 11400, Tucson, AZ 
85734, Tel: 802-746-1111, TELEX: 68-6491, TWX: 910-
952-1111; Empl.: 1500; SIs. Mgr: L Davis/a McGrath/ J. 
Stoupa 
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Manufacturers and Sales Offices Directory 
BURTON ELECTRICAL ENGINEERING, Wyle MD Silver Spring, Ansell Engrg. •......•... 301-949-1655 

Reading, Meco,lnc. ..... 617-944-6660,80().225-3409 
Livonia, Lowell-Wendt .....•......•... 313-484-2722 

Laboratories, 111 Maryland Street, P.O. Box 217, EI MA 
Segundo, CA 90245-0217, Tel: 213-772-1406, TaEX: MI 
858485, 1WX: 910-348-6699, FAX: 213-322-3603; FSC MN St Pau~ Countryman Assocs. ......... 612-645-9151 
No.: 81861; EmpL: 55; SIs. Mgr: Nasir Shah MO St Charles, Buckman & Assocs. ...... 314-947-4727 

BUSINESS TIMEKEEPING SYSTEMS, INC, 170 
Navajo St, San Marcos, CA 92069-2593, Tel: 619-744-
3044; EmpL: 12; SIs. Mgr: William W. Stephenson; Dis!. 
Mgr: William W. Stephenson 

BUSSCO INC, 119 Standard St, EI Segundo, CA 90245, 
Tel: 213-322~, 1WX: 91 ()'348-6295, FAX: 213-322-
8130; FSC No.: 29593; EmpL: 55 

Local Sales Offices & Reps 
lIZ. TIIf11l8, Jar1<o .•.....••.•......•.....•. 
CA Los Angeles, EIectm. Tech. AsscIc. .... 
FL Ft Lauderdale, IMR Inc. ....•.....•.... 
MD Rockville, Mechtronics Sis. .•.•........ 
MA Brookline, Reliable Sis. •............•. 
MI Jackson, Norwood Scroggs Co ...•.... 
NY Great Neck, Trionics ...•............•. 
NY Liverpoo~ Syronics Inc. .............. . 
NC Raleigh, L & 0 Inc. ..•........•...•..•. 
PA Hatboro, Jacobsen Assoc. . .......... . 

602-243-4367 
714-998-9241 
305-942-2449, 
301-34()'2130 
617-738-8305 
517-75()'1170 
516-466-2300 
315-45HI968, 
919-876-5301, 
215-674-2937 

BUSSMANN:COOPER INDUSTRIES, P.O. Box 14460, 
St Louis, MO 63178, Tel: 314-394-2877, TaEX: 44 841; 
FSC No.: ;Multiple; EmpL: 3000; Sis. Mg,: John Monter, 
Dist. Mg,: John Monter ......................... C.1291 

BYTEK CORP. Instrument Systems Div. 1021 S. 
Rogers Circle, Boca Raton, FL 33431, Tel: 305-994-3520, 
FAX: 305-994-3615; EmpL: 45; Sis. Mg,: Madeline Selwitz 

BYTEX CORP. 120 Tumpike Rd., Southborough, MA 
01772, Tel: 617-480-0840, TaEX: 951151; EmpL: 240; 
Sis. Mgr: John Shoemaker 

CABLESCAN, INC. Subsidiary of Eubanks Engrg. 
Co, 145 E. Emerson Ave., Orange, CA 92865, Tel: 714-
996-1961, TaEX: 291693; Sis. Mg,: Jerry Stephens 

CABLE SYSTEMS, INC., 210 Broadway, Everett, MA 
02149, Tel: 617-389-7080,1WX: 71()'346-1760; FSC No.: 
33426; EmpL: 175; SIs. Mgr: Darrell Fernald ... C·1826 

Local Sales Offices /I Reps 
CA Sante Ana, Inlerconnect Engrg. AsscIc. 

CA Sante Clara, CaItronic Sis. ........•..• 
CT Tolland, TMR Corp. .....•............. 
MD Ellicott Cily, Marketing Technlg. ...... . 
MA Holden, G. T. Joyce ..................• 
NY Commack, MTR Technlg. ............ . 
NY Islip, ASS Assocs. ......•............. 

714-852-1947 
406-727-7552 
203-872-3624 
301-465-5944 
617-829-6521 
516-543-'/200 
516-277-7101 

CABLETEST PRODUCTS CO., 81 W. Wyoming Ave, 
Melrose, MA 02176, Tel: 617-665-2932; EmpL: 28; SIs. 
Mg,: H. E. Holley; Dis/. Mg,: H. E. Holley 

CABLEWAVE SYSTEMS, Celwave Systems, Inc, 60 
Dodge Ave, North Haven, CT 08473, Tel: 203-239-3311, 
1WX: 71 ().465-0244; EmpL: 250; Sis. Mgr: William Meola 

CABLE)(, INC. 96 Inverness Dr. E., Ste. J, Englewood, CO 
80112, Tel: 303-792-5780, FAX: 303-792-3006; EmpL: 50; 
SIs. Mg': Reed C. Mulder; Dis!. Mg,: Reed C. Mulder 

CABOT BERYLCO, DIV. OF CABOT CORP., See 
NGK Berylco, Div. of NGK Metals Corp. 

CA8TRDN 
SYSTEMS ItIIC. 

FAX: 312-272-1095 
CABTRON SYSTEMS, INC., 200 N. Anets Or, 

Northbrook, IL 80062, Tel: 312-496-6090; EmpL: 45; Sis. 
Mg': Terry Pullega •...........................• C.102O 

Local Sales Offices & Reps 
CA Northridge, XBX Sis., Inc. •............ 8O().874-3B21 
CA Orange, XBX Sis., Inc. . .. . • . . . . . . . . . . .. 714-998-8200 
CA San Diego, XBX SIs., Inc. ............. 619-586-1577 
CA Sante Clara, Warren Assocs. .. . . . . . . .. 409-988-7762 
CT Cheshire, Meco, Inc. .................. 80()'225-3409 
FL Mailland, E.LR ........•.....•......... 305-68().9600 
~GA Atlanta, REMCO ...................... 404-447-6937 
GA Lilbum, Philijp Matthews Corp. ........ 404-381-1662, 
KS Wichfta, Buckman & Assocs. .......... 316-267-2052 

NY 
NJ 
NY 
NY 
NY 
NC 
OH 
OH 
OR 
PA 
TX 
WA 

Reno. Warren Assocs. ................ 408-988-7762 
Mt Lakes, N.J. Comps. for Elctms. .... 201-334-2921 
Johnson City, Tech-Mark ............. 607-729-6340 
-n, Tech-Mar1< .................. 716-624-3840 
Utica, Tech-Mar1< ..................... 315-733-0575 
Kings, Phillip Matthews Corp. •........ 919-983-9790, 
Cleveland, Geotronix ................. 216-659-8100 
Dayton, Geotronix .................... 513-854-5939 
Portland, McLaren, Inc. . .. .. . . . . . .. . . .. 503-297-2248 
Albrighlville, Geotronix ................ 412-487-1770 
Dallas, Dunbar Assocs. ....•........•. 214-239-7151 
BellevUe, McLaren .. . . . . . . . • . . . . . . . . .. 206-454-3400 

FAX: 618-263-4295 
CAC MICROCIRCUITS INC., 2 Southgate Dr, Mt 

Carme~ IL 62B63, Tel: 618-263-4343; EmpL: 95; Sis. Mgr: 
Lloyd E.Dustmann .............................. A.1731 

Local Sales Offices & Reps 
lIZ. Scottsdale, Arcom SIs. ................ 602-947-5745 
CO Boulder, Front Range Mktg. ........... 303-443-4780 
IA Cedar Rapids, Dy-Tronix . . . . .. . .. . .. .. 319-377-8275 
KS Wichila, Dy-Tronix Inc. ................ 316-638-0884 
MN Minnetonka, Gibb Elctm SIs. .. . .. . . . .. 612-935-4600 
MO Raytown, Dy-Tronix ..............•... 913-229-6333 
MO St Louis, Dy-Tronix ................... 314-291-4777 
NH Amhers~ D. A Crowley & Assocs., Inc. 

..........•............................ 603-673-7050 
lIT San Lake City, Front Range Mktg. .. . .. 801-566-2500 

CADDELL-BURNS MFG., 258 E. 2nd St, Mineola, NY 
11501-3508, Tel: 516-746-2310; Empl.: 30 
........................................... A·12OB-1222 

CADDELL COIL CORP., 35M Main St, Poultney, VT 
05764, Tel: 802-287-4055; EmpL: 6; Sis. Mg,: James 
caddell ........................................ A.1223 

Local Sales Offices & Reps 
FL Vero Beh., RB. Caddell ............... 305-562-4496 

HIGH PERFORMANCE FILM RESISTORS 

FAX: 714-369-1151 
CADDOCK ELECTRONICS, INC., 1717 Chicago Ave, 

Riverside, CA 92507, Tel: 714-788-1700, 1WX: 910-332-
6108; FSC No.: 19647; EmpL: 300 ........ A.1878-1901 

Local Sales Offices & Reps 
OH Cleveland, Arthur H. Baier Co ......... 216-461-6161 
OH Dayton, Arthur H. Baier Co. ..•...•.•.. 513-276-4128 
OR Beaverton, Elctm. Sources . . . . . . . . . . .. 503-627-0638 
WA Bellevue, Elctm. Sources ............. 206-451-3500 

Local Distributors 
TX HoUs1on, Lenert Co. .........•.....•.. 713-225-1465 

CADILLAC PLASTIC & CHEM. CO., Day International. 
530 Stephenson Hwy, Troy, MI48063, Tel: 313-583-1200, 
1WX: 81 ().232-1B86, FAX: 313-563-4715; Empl.: 1000 

CAIG LABS. 1175-0 Industrial Ave., Escondido, CA 92025, 
Tel: 619-743-7143, FAX: 619-743-2460; EmpL: 15 

Local Distributors 
CA Hollywood, Yale Elctrns. ....•.....•... 213-465-3166 
DE Wilmington, Wholesale Elctm. . . . . . . . .. 302-656-9988 
FL Miami, ESL EIc1m. Dist ............... 305-593-6060 
IL Champaign, Klaus Radio ............. 217-356-1896 
LA Lafa~ Ralphs EIc1ms. Supp. . . . . . . • 318-233-0105 
MO Kansas Cily, Waners IndL Elctms .....• 816-531-7015 
NY New York, Argil Elctms. ............... 212-691-6111 
VA Norfolk, Priest Elctms. ................ 703-855-0105 
VA Norfolk, Radio Parts Distr. Co. ........ 703-461-8095 

CALABRO INOS, INC., See UNITRACK Div., Calabro 
Inds., Inc. 

CALIFO 

CAL-AV, INC. 515B Westchester Drive, Campbel~ CA 
95008, Tel: 408-371-0668; EmpL: 8 

CALA Y SYSTEMS, INC. 2698 Whfte Road, Irvine, CA 
92714, Tel: 714-863-1700, TaEX: 6711321, FAX: 714-
863-0310; EmpL: 80 

CAL COUNT, 101 H Executive Or. Sterling, VA 22170, Tel: 
703-471-0450, TaEX: 440732, 1WX: 440733; EmpL: 35 

CAL CRYSTAL LAB. INC. 1142 N. Gilbert, Anaheim, CA 
92801, Tel: 714-991-1580, 8O().854-XTAL. 1WX: 91 ()'591-
1692; EmpL: 25; SIs. Mg,_. HertJ Plumhoff 

FAX: 415-932-6017 
CALEX MFG. CO., INC., 3355 Vincent Rd., Pleasant HiI~ 

CA 94523, Tel: 415-932-3911, TaEX: 269888; FSC No.: 
29968; EmpL: 75; Sis. Mgr: Steve Corbett 
. . .. .. .•. . .. .•. . . . . .. . .. .. .... 001008-1009, 1822-1826 

Local Sales Offices & Reps 
lIZ. Glendale, Aspen ...................... 602-931-9289 
CA Carson, AMASCO .................... 213-516-8561 
CA Sunnyvale, AMASCO ................. 408-733-8690 
CT Tolland, RG. Assocs. .•..........•.... 203-875-4201 
MA Lowell, RG. Assocs. .................. 617-458-9802 
MA Marshfield, RG. Assocs. .............. 617-637-3290 
NJ Marnon, An~ectro Tech. Rep, Inc. .... 609-424-2B63 
NC Raleigh, Geotronix .. . . . . . . . . . . . . . . . . . . 216-659-8100 
OH Trottwood, Geotronix ................. 513-253-6700 
OK Tulsa. Spectra Sis. Corp. . . . . . . . . . . . . .. 918-665-6899 
OR Portland, Topp Engrg.................. 503-244-7265 
PA Allison PI<., Geotronix •..•....•....... ~. 412-487-1770 
TX Houston, Spectra Sis. Corp. ........... 713-27().8212 
TX Richardson, Spectra Sis. Corp. ........ 214-234-3600 
VA Alexandria, Analectro Tech. Rep, Inc. 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 703-823-1703 
WA Bellevue, Topp Engrg. SIs. Co. ......•. 206-747-5400 

Local Distributors 
OH Richfield, Alpha Distr. ................. 216-659-7100 

CALIBRON INSTRUMENTS, Burton-Rogers Co. 220 
Grove St, Wanham, MA 02154, Tel: 617-894-6440, FAX: 
617-893-6393; EmpL: 14; Dis!. Mg': W. Burton 

CALIFORNIA AUTOMATION INC. 11815 Sorrento 
Valley Rd., San Diego, CA 92121, Tel: 619-452-1341 

CALIFORNIA AVIONICS LABS., See Cal-Av, Inc. 

ffu1CALIFORNIA Dcl 

FAX: 805-498-8381 
CALIFORNIA DC, 2150 Anchor Ct, Newbury Park, CA 

91320, Tel: 805-499-3621; Empl.: 100; SIs. Mg': C. Pa1on; 
Dis/. Mg,: C. Palon ....................•. 0·1628-1630 

AT&T Thee /.0' Largest r..lIl 
Relay _ 

DiStributor. 1r:i~1 
In the World ~~ 

Over 
8.000.000 
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Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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CALIFO 
LocsJ S8JeB Offlces & Reps 

AZ Phoenix, S.W. Tech. •...•.....•. ,..... 602-893-1209 
CA san Diego. Power Assocs. ....•..•..•. 619-275-0641 
IL Arlington Hgts., Coombs & Assocs. ... 312-439-9810 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
NY Hicksville, L-Tronix ..•..........•.•.•• 516-935-0220 
TX Houston, Prime Tech. Sis. ...........• 713-894-4161 

Locs/ Distributors 
CA Irvine, Ceteo-Future................... 714-250-4141 
IL Arlington, Coombs & Assocs. .....•.. , 312-439-9810 
MA Wellesley Hills, Target EIctms. ....•..• 617-235-2545 
NY Hicksville,L-Tronix ................... 516-935-0220 
OR Wilsonville, Micro Power . . . . . • . . . • . . .. 503-894-5353 
can Montreal, Que., Future EIctms. "".". 514-694-nl0 
can Ontario, RD Assocs. .................. 416-444-0959 

CAUFORNIA EASTERN LABS. INC, 3260 J~SL Santa 
Clara, CA 95054, Tel: 406-986-3500, TELEX: 346393, 
1WX: 171197; Empl: 100; SIs. Mgr ~ len Lea, Sis. Mgr.; 
Dist. Mgr: Jim McAuley 

California 
INSTRUMENTS 

FAX: 619-279-8139 
CALIFORNIA INSTRUMENTS, Amster 

Electronics Group, 5125 Convoy SL S1e. 201, san 
Diego. CA 92111, Tel: 619-279-8620, 60().356-2244, 60(). 
821-1634, TELEX: 695047 CALICO 800; FSC No.: 16067; 
Empl: 95; Sis. Mgr~ Don Chilcoa1 (Int'l) .,. Do2081-2083 

LocsJ Sales Officoo & Reps 
AZ Phoenix, Aztec Ent, Inc. ............ .. 
CA Hunting10n Beach, Sci. [)Yes. West .. . 

CA San Jose, Scien1iIic Dvcs. '''''''''''' 
CO Denver, Aztec Entprs. ................ . 
FL Melbourne, Saber Assocs. .......... .. 
IL Chicago, EIA, Inc. .................... . 
IN Indiarlapolis, EIA, Inc. ................ . 
KS Lenexa, Ramsey Assocs. ............ . 
LA Metairie, Data Mklg. Assocs. ........ .. 
MD Rockville, Creative Mklg. Assocs. ...•. 
MA Waltham, McBar Assocs. ............ . 
MN Minneapolis, E.IA, Inc. .............. .. 
MO Sl Louis, Ramsey Assocs. .......... .. 
NJ Teaneck, SeL Oves. East, Inc. ....•.... 
NM Albuquerque, Aztec Enlprs. ......•.... 
NY Albany, The Robert F. Lamb Co, Inc. 

NY Buffalo, The Robert F. Lamb Co, Inc. 

602-944-9185 
714-840-3501 
406-554-0455 
303-n9-5285 
305-724-0924 
312-296-2290 
317-257-7231 
913-541-1007 
504-833-3655 
301-251-4100 
617-~ 
612-374-5628 
314-532-9386 
201-837-1004 
505-262-1688 

518-869-3355 

....................................... 716-827-1111 
NY Rochester, The Robert F. Lamb Co, Inc. 

"""""'"'''''''''''''''''''''''''' 716-323-1305 
NY Syracuse, The Robert F. Lamb eo. Inc. 

OH Dayton, Hocker Assocs. ............ .. 
OK Tulse, Data Mklg. Assocs. .......... .. 
OR Beaverton, Northwest T&M .......... . 
PA SprInghouse, Sci. Oves. East ........ . 
TX Austin, Data MkIg. Assocs. .......... .. 
TX Dallas, Data Mklg. Assocs. .......... .. 
TX Houston, Data Mklg. Assocs. ........ . 
TX san Antonio, Data MkIg. Assocs. ..... . 
UT Ogden, Aztec En!., Inc. .............. .. 
WA Redmond, N.W. Test & Measurement 

C&K 

315-455-2469 
513-253-3642 
916-494-2711 
503-845-9000 
21~5 
512-443-n22 
214-661-()300 
713-78()'2511 
512-342-3031 
801-621-1655 

206-881-6857 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

Largest 
Relay & 

•• SWitches e The 

. Distributor 
In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and·Sales·OHices Directory 
can N. Vancouver, ac. Jerome & Francis eo.. Ltd. 

. .. .. .. . .. .. .. . .. .. ... .. .. .. . .. .. . .. ... 604-986-.1286 
can Ottowa, Ont, AI.M. ...•..•......•..•..• 613-722-8286 

CALIFORNIA MICRO DEVICES, INC, 215 Topaz Street, 
Milpitas, CA 95035, Tel: 408-263-3214, 1WX: 91()'336-
2304; FSC No.: 56427; EmpL: 125; Sis. Mgr: Anu Shukla 

CALIFORNIA MICROWAVE, 990 Almanor Ave., 
Sunnyv~ CA 94086, T~: 406-732-4000, TELEX: 35 
2016, 1WX: 91 G-339-9231 , FAX: 406-732-4244; Empl: 
780 

CdLmdRK 
CORPORATION 

FAX: 818-287-7350 
CALMARK CORP., 4915 Walnut Grove Ave., San Gabrie~ 

CA 91ns, Tel: 818-287-0451, 1WX: 91()'589-1540; FSC 
No.: 52094; Ernpl: 80; SIs. Mgr: Bruce Rockwell; Dis/. 
Mgr: Bruce Rockwell ........................... C.1021 

Local S8JeB OfficeS & Reps 
AL Huntsville, Par MkIg. .....•...•........ 205-859-5702 
AZ Phoenix, Howe & Howe SIs. .•........ 602-264-7971 
CA Oceanside, Noo Rep. Tech. SIs. .... ... 619-941-0558 
CA san Gabrie~ Calmark Corp. ........... 818-287-0451 
CA San Jose, Calmark Corp. ............. 406-996-2808 
CO Lakewood, Cristae-Meade •..•........ 803-232-0287 
CT Bethel, Uvera-Polk Assocs. Inc. ....•.• 203-748-4639 
FL Goldenrod, Sunland Assocs. .•........ 305-365-9533 
GA Alpharetta, Par MkIg. .. .. .. .. .. .. .. .. .. 404-442-8858 
IL Elk Grove, .Parcom Inc. ..........••.•. 312-228-9046 
KS Lenexa, Midtec Assocs. ............... 913-541-0505 
MA Needham, Component Technlgy. ..... 617-449-8490 
MI Farmington Hills, W.RHummon ....... 313-474-0661 
MN Minneapolis, Comps. Grp. ..........•. , 612-374-1250 
MO Sl Louis, Mldtec Assocs. ............. 314-275-8666 
NJ MadiSOl\ Uvera-Polk Assocs. ......... 201-3n-322O 
NY Cooperstown, Fotzelle Assocs. .......• 607-547-9333 
NY Glen Head, Uver .... Polk Assocs. . . . . . .. 516-759-9300 
OH Cleveland. Electronic Comps. ......... 216-582-4440 
OH Miamisburg, Electronics, Inc. ..•....... 513-866-3340 
OR Beaverton, LO Elctms. Inc. ........•.•. 503-864-8221 
PA TeBord, Dalbrook Corp. ............... 215-723-3300 
TX Houston, Zonk & Assocs. ............. 713-895-9131 
TX Richardson, Zonk Assocs. ............ 214-236-7651 
WA Snohomish, LO EIctms. Inc. ........... 206-568-0511 
EXP Ireland/CappoquIn, Calmark Ireland, Ltd. 

............................................ TlJ( 80066 
EXP San Gabriel, CA, Calmark Corp. ....... 818-287-D451 
PR Santruce, SISCO ..................... 809-726-3137 
Can Islington, Ont, Pipe-Thompson Ltd. ... 416-236-2355 

Local Distributors 
AZ Phoenix, Aero-Space Computer Supps. 

. .. . . . . .. .. .. . . .. .. .. .. .. .. .. . . . .. . .. .. 602-582-2779 
CA Buena Park, Cypress EIctms. ......... 714-521-5230 
CA Fremont, Termin~ SIs. Corp ........... 415-656-7722 
CA santa Clara, Cypress EIctms. .•....... 408-98().2500 
CO Denver, Solder Tee. ................... 303-922-6214 
FL Largo, La-Dan........................ 813-586-2851 
FL Longwood, Intertec Comps. •..•....... 305-834-77n 
IL Elk Grove, Martec Assocs. .•.....••..• 312-956-8090 
MD Beltsville, Pe1ricko, Inc. ................ 301-937-4960 
MA Haverhil~ Cord........................ 617-374-0100 
MN Minneapolis, Aero-Space Computer Supp. 

••. .. ...• .•.•. . .•. .. . .•. . .. .. ..•. . ... .. 612-884-4725 
NJ Sicklerville, Index..................... 609-629-3158' 
NM Albuquerque, Betatron.. .. .... .. .. .... 505-344-2381 
NY Elmsford, Multirne1rics Co. ............ 914-347-3667 
NY EndweI~ Plyme-Une Distrs. .•......... 607-746-5200 
TX Dallas, Cypress Elctms. ..... ,......... 214-669-1435 
TX EI Paso, International Elex. .....•.. '. . .. 915-598-3406 
TX Richardson, Zec Sis. .. • .. .. .. .... .. ... 214-669-0695 
WA Bothel~ Cypress EIctms. .............. 206-483-'1144 
can Mississauga, Ont, Rush Elex. Ltd. . • . .. 416-8n-7280 

CALMAX CORP, 341O-C W. MacArthur Blvd., santa Ana, 
CA 92704, Tel: 714-957-1299, TELEX: 67-8389, FAX: 714-
957-3349; Empl: 5; SIs. Mgr: Yoshi Fukuda 

CALMOS SYSTEMS INC, 20 Edgewater S1reet, Kanata, 
Ontario, canada K2L We, Tel: 613-836-1014, 60().267-
7231, TELEX: 053-4501, FAX: 613-831-1742; Empl.: 39; 
SIs. Mgr: Greg Gravelle; Dist. Mgr: Greg Gravelle 

CAL-POWER CORP, 140 Kansas SL EI Segundo, CA 
90245, Tel: 213-n2-2171 , TWX: 91 G-348-6678; Empl.: 30; 
SIs. Mgr: James L Dragomir 

CAL-A, INC, Se$ Sfemice, Inc. 

CAL -TEK ENGINEERING, 36 Riverside Drive, Kingston, 
MA 02364, Tel: 617-565-5666; ErnpL: 5 

CAMBRIDGE AEROFLO INSTRUMENTS, INC./900 
Mount Laurel Circle, Shirley, MA 01464, Tel: 617-425-2346, 
TELEX: 948503, FAX: 617-425-2338; Ernpl: 25 
................................................. C·1654 

Local Sales Offlces & Reps 
CO Denver,Cornp. Technlg., Inc. ., .••.•.. , 303-756-5750 
CT Canton, Motoreps of New England .. . . 203-893-8366 
MA Needham, Mo1oreps of New England 

....................................... 617-449-3252 
NJ Springfield, F. F. Sylvester Assocs. .••. 201-376-3324 
NY Rochester, Tally Assocs. .............. 716-323-1210 
WI Racine, KMG Assocs. .. .. .. .. .. .. .. .. • 414-639-9005 

CAMBRIDGE aECTRONICS LABORATORIES, lb20 
Chester SL Somerville, MA 02144, Tel: 617-629-2805, 
TELEX: 948580 RACE 

CAMBRIDGE FIL TEA CORP, P.O. Box 4906, Syracuse, 
NY 13221-4906, Tel: 315-457-1000, TELEX: 322096;' 
EmpL: 400'500 

CAMBRIDGE INSTRUMENTS, INC, Optical Systems 
Division, P.O. Box 123, Buffalo, NY 14240, Tel: 716-691-
3000, TELEX: 91-285 REICHERT BUF UW;. Ernpl: 650; 
Sis. Mgr: Ronald Armstrong, VP Sis. & MkIg. 

CAMBRIDGE PRODUCTS, 244 Woodland Ave., 
Bloomfield, CT 06002, T~: 203-243-1761, 6O().243-8814, 
FAX: 203-242-7006; Empl: 32; SIs. Mgr: Bill Phcher, Dist. 
Mgr: Bill Pitcher 

CAMBRIDGE TECHNOLOGY,' INC, 23 Elm $1reet, 
Watertown,MA02172, Tel: 617-923-1181, 1WX: 91()'25()' 
7539 CAMTECH BSN; Ernpl: 25; SIs. Mgr: E. Grenda 

CAMELCO ASSEMBLY, 605136 Ontario Limited, 
7400 Vic10ria Park Avenue, No. 1, MBl1<ham, Ontario, 
Canada L3R 2V4, Tel: 416-4n-8269; Empl: 39 

CAM. GRAPHICS CO, INC, 15 Ranick Dr. W, Amityville, 
NY 11701, Tel: 516-842-3400, 1WX: 51()'224-6181, FAX: 
516-842-1005; FSC No.: 63203; Sis. Mgr:Tracy Deloria 

CANADA WIRE AND CABLE LIMITED, 250 Ferrand Dr, 
Don Mills, Ontario, Canada M3C 3J4, Tel: 416-424-5000, 
TELEX: 065-24120, FAX: 416-424-1 008; Empl: 5,000; Sis. 
Mgr: John Murphy (Long Beach) 

CANADIAN THERMOSTATS & CONTROL DEVICES 
LTD, 8415 Mountian Sights, Montreal, PO, Canada 
H4P2B8, Tel: 514-739-3274, TELEX: 05-825619, FAX: 
514-739-2902; Ernpl: 20; Sis. Mgr: H. Lareau 

CANBERRA IND, One State St, Meriden, CT 06450, Tel: 
203-236-2351, TELEX: 643251, 1WX: 71G-461-o192; 
Empl.: 600; SIs. Mgr: Peter Devecchis; Dist. Mgr: Peter 
Devecchis 

C & C JETRONIC, INC., Research Pk. 318 Wall SL 
Princeton, NJ 08540, Tel: 609-921-8540, TELEX: 4971717, 
FAX: 609-921-7971; Empl: 150; Sis. Mgr: C. Jerry Chiang 
.. .. . .. . .. . ... ... ... ... . .. ....... . . . . .. A.2204; C.1292 

caD CHARTER POWER SYSTEMS, 3043 Walton Ad., 
Plymouth Meeting, PA 19462, Tel: 215-828-9000; Ernpl: 
1500 

FAX: 617-527-3062 
C & K COMPONENTS, INC., 15 Riverdale Ave., Newton, 

MA 02156-1082, Tel: 617-964-6400, TELEX: 92-2544, 
TWX: 71 ()'335-1163; FSC No.: 09353; Empl: 600; SIs. 
Mgr: P. Kincaid; Dist. Mgr: J. DeMarco ... 8.1662-1664 

Local Sales Offlces & Reps 
AL Huntsville, Beacon EIctms. . • . . . • . . . . . . 205-881-5031 
AZ Scottsdale, Sis. Engrg. ................ 602-994-3230 
AR Little Rock, RF. Kimball Co, Inc. ...... 216-231-3447 
CA Los Altos, Ewing-Foley ............... 415-941-4525 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CA Roseville, Ewing-Foley, Inc. ••.••..•... 916-969-2672 
CO Boulder, Front Range MkIg. .•.•...•... 303-443-4780 

640 North American offices only. For worldwide reps ,& distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CT Glastonbury, Barton Assoc. ........... 203-633-9417 
FL Boca Raton, Beacon EIc\ms. ... . .•. ..• 305-997-5740 
FL Clearwater, Beacon EIc\ms. ...•....... 813-796-2378 
FL Longwood. Beacon EIc\ms. ........... 305-332-1940 
GA Atlanta, Beacon EIc\ms. . . . • . . . . . . • . . • . 404-256-9640 
IL Elk Grove VIg, Control Sis. ........... 312-595-2110 
IN Carme~ Technlg. Mktg. Corp. .......•. 317-844-8462 
IN Ft Wayne. Technlg. Mktg. Corp ........ 21!H32-5553 
IA Cedar Rapids. Dy-Tronix, Inc. ......... 319-377-8275 
KS Leawood, Dy-Tronix, Inc. .•. . . .. . •. . . . . 919-339-6333 
KS Wichita. Dy-Tronix, Inc. ...•........... 316-838-0884 
KY Louisville, Technlg. MkI~ Corp. ....... 502-893-1377 
MD Raildailstown. Beacon North, Inc. ..... 301-476-2480 
MA Waltham, Gerber SIs. Corp. ........... 617-890-3334 
MI Southfield, Aalhsburg Assoc. ......•.. 313-559-9700 
MN Minnetonka, Glbb EIc\ms. .. . . . . . . . . . .. 612-935-4600 
MO Bridgeton, Dy-Tronix,lnc. ....•......•.. 314-291-4777 
MO Raytown. Dy-Tronix,lnc. . . .. ... . . . . .. .. 816-356-6340 
NJ Cherry Hil~ Quality Comps. ........... 609-426-6266 
NM Albuquerque, Repkonix . . . . . . . . . . . . . .. 505-292-1718 
NV Latham, L-Tron Corp. ...........•..... 518-785-5032 
NV Port Washington. Ashlec, Inc. ......... 516-767-0336 
NC Raleigh, Beacon EIc\ms. .......•...... 919-787-<Y.33O 
OH Beachwood, Thompson & Assocs. .... 216-831-6277 
OH Dayton, Thompson & Assocs. ... . . • . . . 513-435-7733 
OH Orien~ Thompson & Assocs. . . . . . . . . . . 614-272-2086 
OR T1Q8fd. LD EIc\ms. ................•..• 503-694-8221 
PA Wayne, Quality Comps. ............... 215-687-3553 
TX Austin. A. F. Kimball Co, Inc. .........• 512-443-5284 
TX Richardson, A. F. Kimball Co .......... 214-231-3447 
UT Salt Lake City, Front Range Mktg. .. . . . 801-364-8481 
VA Sterfing Pari<, Beacon North .......... 703-478-2480 
WA Snohomish, LD Elctrns. ............... 206-568-0511 
WA Spokane, LD Elctrns. . . . . . . . . . . . . . . . . .. 509-922-4883 
WI Thiensville, Control Sis. ..............• 414-242-4580 
can Markham, Ont, Avolronics, Ltd ....... 416-475-2024 
can Pointe Clare, QUE, Avotronics, Ltd. .... 514-697-2135 

e. /UnimaX 

FAX: 203-265-5398 
C & K/UNIMAX, INC., C & K Components, Inc., 

Ives Ad., p.o. Box 152, Wallingtord, CT 06492, Tel: 203-
269-8701, TElEX: 96-3465; FSC No.: 80207; Empl.: 250; 
Sis. Mg,: T. D'Aliesantro; Dist. Mg': Grace ReminD, Supv. 
..••............................................. B·1865 

Local Sales Offices & Reps 
CA Los ARos. Ewing-Foley .........•..... 
CA Los Angeles, Universal Comps. Co. . .. 
CO Boulder, Front Range MkI~ ........•.. 
CT Glastonbury, Barton Assocs. ......... . 
FL SateliHe Beh., JLS Assocs. ........... . 
IL Usle. W.G. Controls .................. . 
MA Waltham, Gerber ..................•.. 
MI Southfield, Rathsburg ................ . 
MN Minneapolis, Boerger & Assocs. ...... . 
MO 51. louis, Hill & Co .................... . 
NV Elmont, Ashlech ...............•..•... 
NY Latham, L-Tron ...•................... 
NC Raleigh, JLS ......................•... 
OH Cincinnati, O. H. Bromberg & Assocs. 

NJ Cherry HiI~ Quality Comps. .......... . 
TX Richardson, A. F. Kimball ......•...... 
VA Fairfax, Beacon North ............... . 
WA Mercer Island, J. H. Andersen ........ . 
can . Markham, O~ Avolronics, Ltd ...... . 

415-941-4525 
213-641-4255 
303-443-4780 
203-633-9417 
305-773-7531 
312-963-8331 
617-890-3334 
313-559-9700 
612-560-3435 
314-432-1136 
516-775-8650 
518-785-5032 
919-846-6445 

513-771-9333 
609-426-6266 
214-231-3447 
703-478-2480 
206-232-Q484 
416-475-2019 

CANEfICS, INC., P.o. Box 70549, Pasadena, CA 91107, 
Tel: 818-584-0438; Sis. Mg,: C. Wu 

CANOGA-PERKINS CORP, 21012 Lassen St, 
Chatsworth, CA 91311, Tel: 818-718-6300, TELEX: 
182341, TWX: 510-6013-836. FAX: 818-718-6312; Empl.: 
107; Sis. Mgr: Lerry Toller; Dist. Mg,: LerryToller 

CANON U.S.A., Elctm. Comps. Div., One Canon 
Plaza, Lake Success, NV 11042, Tel: 516-488-6700, 
TELEX: 96-1333; Empl.: 500; Sis. Mg': P. Specter 
..............•.................................. B·1199 

Local Sales Offices & Reps 
CA Santa Clara, Canon USA, Comps. Div. 

408-966-4780 

CANSTAA, Canada Wire & Cable, Ltd, 3900 Victoria Pk. 
Ave., North Yorl<, ~ Canada M2H 3H7, Tel: 416-756-
4100, TElEX: 065-25403, FAX: 416-756-3990 

~CANYON 
'-l: ElEctronics 

FAX: 602-943-0739 
CANYON ELCTRNS., 2001 W. North Lane,. Phoenix, />iZ 

85021, Tel: 602-944-4421; SIs. Mg,: George J. MHlak 
..............•.................................. 8·1044 

CAPACITOR SPECIALIST, See CSI Capacitors 

CAPACITOR TECHNOLOGY, INC, 5015 Speedway Dr, 
Ft Wayne, IN 46825, Tel: 219-484-9054; Dist. Mg,: Norm 
Myers 

CAPCO, Box 1028, Grand Junction, CO 81502, Tel: 303-
243-8751, TWX: 910-929-6989; Empl.: 110 

CAPCON, INC, 147 West 25th S1ree~ New York, NY 10001, 
Tel: 212-243-6275; Sis. Mg': Ed Reeves; Dist. Mg,: B. 
Canieron 

CAPINTEC INSTRUMENTS, 6 Arrow Rd., Ramsey, NJ 
07446, Tel: 201-825-9500, TELEX: 642375, FAX: 201-825-
1336; FSC No.: 6666;6685; Empl.: 150; Sis. Mg': Eric Weis 

CAPITAL EQUIPMENT CORPORATION, 99 South 
Bedford St, Burlington, MA 01803, Tel: 617-273-1818, 
TElEX: 6714751 CECOK, FAX: 617-273-9057; FSC No.: 
3825; SIs. Mg,: Kerry Newcom 

CAPITOL SWITCH INC, Box 890, Danbury, CT 06810, 
Tel: 203-744-3300; FSC No.: 01548; Empl.: 30; Sis. Mg,: 
A. E. Brodeur 

Local Sales Offices & Reps 
CA Los Aftos, Frauman Assoc. 415-941-0660 
CA San Diego, Tauber & Assoc. .......... 619-274-7247 
GA Marietta, B-C Elctrn Sis. Inc. .......... 404-565-2096 
IL Barrington, Richard Fisk Mklg.. Inc. . . .. 312-381-0653 
MA Millis, Selmark Assoc, Inc ............. 617-376-2914 
NJ West Caldwel~ Marinello Tech. Sis. ... 201-228-4418 
NY Marcellus, Mullahy SIs, Inc. ........... 315-685-6280 
OH Dayton, Lessis Assoc. ................ 513-294-1551 
PA Southampton. Campbell Assoc ........ 215-322-6630 
Can St Laurent QUE, Tech-Rep Elctms. Ltd. 

........•...........................•.. 514-337-6046 

CAPTOR CORP., 5040 S. County Rd. (25A), Tipp City, OH 
45371, Tel: 513-667-8484; FSC No.: 23939; Empl.: 115; 
SIs. Mg,: Orner B. Bruns 

CAPULUM CABLE TECHNOLOGY, LTD., 106-195 
Stafford Road, Nepean, Ontario, Canada K2H 9Cl, Tel: 
613-726-1986, FAX: 613-726-9059; Empl.: 25; Sis. Mg,: 
Wayne Lancaster 

CARBONE-FERAAZ, INC., 14 Easlrnans Rd, Parsippany, 
NJ 07054, Tel: 201-428-8400, 600-526-9067, TELEX: 
136045, FAX: 201-428-0599; Empl.: 80; Sis. Mg': M. 
Randall Quarles; Dist. Mg,: M. Randall Quarles 

CARCO ELECTRONICS, 195 Constitution Drive, Menlo 
Pit, CA 94025-1106, Tel: 415-321-8174, TELEX: 348482, 
FAX: 415-321-1890; FSC No.: 21875; Empl.: 73; Sis. Mg,: 
John M Carter 

CARDINAL CONTROL CO., 110 Kensington Rd, 
Kensington, CT 06037, Tel: 203-828-6379; Sis. Mg,: LE.P. 
Beatman; Dist. Mg': LE.P. Beatman 

CAROION ELCTRNS., See ISC Cardion Electronics, 
Inc. 

CARDON CORP, One Exeter Plaza, BostOn, MA 02116, 
Tel: 617-267-1760; Empl.: 10 

CAREY ELECTRONIC ENGINEERING CO., 1880 
Clifton Ave, Springlield, OH 45505, Tel: 513-323-6300; 
EmpL: 10-25 

CAAISTRAP INTERNATONAL. INC, 1760 Fortin Blvd., 
Chomedey, Lavac, Quebec, Canada H7SIN8, Tel: 514-667-
4700, TELEX: 05-24463; FSC No.: 
05-24463;;;514-663-1520; EmpL: 50; Sis. Mg,: Audrey 
Karass; Dist. Mg,: Audrey Karass 

CARLlNGSWITCH, INC., 80 Johnson Avenue, Plainville, 
CT 08062-1156, Tel: 203-793-9281, TWX: 710-425-0034, 
FAX: 203-793-9231; Empl.: 1200; Sis. Mg': Robert Stutz; . 
Dist. Mgr: Rad Smith ....... B.1306-1308,1666-1671 

CARLIN 
Call toll free 1-800-243-8556 lor locations of 
Representatives and Distributors. 

Local Sales Offices & Reps 
/>iZ Scottsdale, Advent Comp. Corp. 802-48HX)44 
CA Costa Mesa, Jeanne Burgoyne .....•. 714-646-3385 
CA Pleasant Hil~ David Berryman ........ 415-676-7788 
CA West Lake Village, Scott Johnson . .. .. 805-497-0658 
CO Denver, Quorum 3 Sis. Grp. . . • • . . . . . • • 303-696-8480 
CT Plainville. CarlingswHch, Inc. .......... 203-793-9281 
FL Deerfield Beach, Florida Comp. Sis., Inc. 

. . . . . . . . . . . . . . . . . . • . . . . . . . . • . . • . . . • •• 1-800-782-0224 
FL Tampa, Florida Comp. Sis., Inc. ....... 813-980-5856 
GA Atlanta. CSR EIc\ms. . . . . . . . . . . . . • . . • .. 404-396-3720 
IN Indianapolis, ~ Assoc. ... .. •. .. . . •.. 317-842-4424 
KS Mission, Mertens Co. ................. 913-432-9323 
MD Gaithersburg, Naudain Assocs. ....... 301-258-5040 
MA Hopkinton, Berl<shire Elctms. ......... 617-435-9358 
MI Lathrup Village, A. C. Nordstrom & Co. 

MN Crystal, Technical Comp. . ........... . 
MO Clayton, Mertens Co. . •............... 
NH Gonic, Berkshire Elctms. ............. . 
NJ Burlington, VDE Elctms. .......•...... 
NJ Union, Pecant Engrg. ................ . 
NV Great NeeI<. PacenI Engrg. ........... . 
NY Rochester, VDE EIc\ms. .•............ 
NC Siler City, Crossroads EIc\ms. Assoc. 

OH Columbus, Gerry Bryant ..........•... 
SC W. Columbia, Crossroads EIc\ms. .... . 
TX Dalles, Control Comps. .............. . 
UT Salt Lake City, Quorum 3 Sis. Grp. ..•. 
WA Kirkland, CarlingswHch, Inc. .......... . 
WI Mequon. Wrn Bolles Assocs. ........ . 
can Markham, Ont, Deskin SIs. ..........•. 

Local Distributors 
AL Montgomery, Southern Conlrols ....•. 
AZ. Tempe, L -COmp, Inc. ................. . 
CA Anaheim. Electro Comps. ............ . 
CA Buena Pari<, Cypress Elctms. ........ . 
CA Gardenia, Cal SwHch ................ . 
CA Hayward, Electro Comps. ...•......... 
CA Los Angeles, Electric SwHches ...•... 
CA San Diego, Cypress Elctms. ......... . 
CA Santa Clara, Cypress EIc\ms. ........ . 
CA Van Nuys, Pacific SwHch Controls ..•. 
CO Englewood, Industrial Elctrns. ........ . 
CO Wheat Ridge, Cypress Elctms. ....... . 

313-559-7373 
612-536-9512 
314-993-8600 
803-335-1897 
809-387-9331 
201-687-7197 
516-482-4878 
716-473-5015 

919-742-2372 
614-294-7103 
803-959-1033 
214-458-8877 
801-943-9227 
206-822-9634 
414-241-3320 
416-475-1412 

205-277-5030 
602-730-1833 
714-666-0180 
213-744-0355 
213-770-2330 
415-793-5800 
213-680-1310 
619-535-0011 
408-980-2500 
213-873-4802 
303-649-9444 
303-431-2622 

CARLINSSWITCH 

FULL LINE AUTHORIZED DISTRIBUTOR 

@~l;:j~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr, los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

2. ROCKER 

4. CIRCUIT BREAKER 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 5100 

FREE LlNECARO AND 
CATALOG 20EY ON REUUEST 

'CUSTOM ENGRAVING & TAMPO-PRINTTO YOUR SPECS. 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 641 



CARLIN 
CT Hartford, Atlarmc Switch· Controls ..... 203-527-7705 
CT Wallingford, Sager EIec. Supp. ........ 203-265-4600 
FL Lakeland, Switch Controls .......•.... ,813-644-7564 
14 Carol Stream, Conectrlx ..•..•.•.....• 3t2-653-1460 
IL Wheeling, Hawk Elctrns. ..•..•.......• 312-459-4030 
IA Davenport, Industrial Eng. Equip. .. . . .. 319-323-9721 
KS Wichita, RSC Elctrns. ..•.............. 316-267-5213 
MD Jessup, Treeko Sis., Inc. ............. 1-800-636-0582 
MA Hingham, Sager Elec. Supp. .......... 617-749-6700 
MI St Clair Shores, Spernco ............. 313-771-2700 
MN Minneapolis, Carl Bergquist Co. . . . . . .. 612-835-2322 
MN Minneapolis, Stark Elctms. .... c....... 612-332-1325 
MO St Louis, Was-Garde Comp. .......... 314-567-7776 
NE Omaha, Radio Equip. ..•......•....... 402-341-7700 
NH Nashua, Was-Garde Comp. ... . . . . . . .. 603-880-1971 
NH $alem, Sager EIec. Supp. .•........•.. 603-896-1348 
NJ Fair Lawn, Relay Speciallies .......... 201-337-1000 
NJ MtLaure~ Jerseyswitch .............. 609-778-8190 
NJ OEd<Iand, Relay Speciallies............ 201-337-1000 
NY Happauge, Sager EIec. Supp. ......... 516-348-1300 
NY Rochester, Simeona Elctrns. Corp. ,.... 716-328-3230 
NY Woodside, Switches Unlld ............ 718-478-5000 
NC Raleigh, Sager Elec. Supp. ....•....... 919-850-9550 
OH Cleveland, Repco Elctrns. ....•.. ,..... 216-248-8900 
OH Columbus, Ohioswnch ................ 614-885-0319 
OK OI<lahoma cny, RSC Elctms. ." . . . . . .. 405-631-7729 
OR Beaverton, Component Resources. . . • 503-641-8488 
OR Beaverton, Cypress Elctrns. .. . . . . . . . .. 503-641-2233 
PA McKean, Advacom, Inc. .•..•.......... 814-476-7774 
SC Columbia, Dixie Elctms. .............. , 803-779-5332 
TN Nashville, Electra Distrbg. Co. . .. . .. . .. 615-256-0800 
TX Dallas, Cypress Elctrns. . . . . . . . . . . . . . . • 214-869-1435 
TX Dallas, Texaswllch ................... 214-357-1768 
TX Stafford, Southwest Elctrns. ........... 713-240-4000 
WA Bothell, Cypress Elctms. .............. 206-483-1144 
WA Kent, Component Resources ......... 206-454-8666 
WI Cedarburg, AA Elec. ................• 414-377-8000 
WI Waukesha, Hawk Elctrns. ............. 414-547-4457 

CAROL 
FAX: 401-723-2670 

CAROL CABLE CO. INC., 249 Roosevell Ave., 
Pawtucket, RI 02862, Tel: 401-724-9605,TElEX: 927-750; 
FSC No.: 53909; EmpL: 300 .................... C.,827 

Local Sales Offices & Reps 
AL Huntsville, cartwright & Bean ......... 205-830-1540 
AZ Phoenix, J. R. Morgan ................ 602-268-3464 
CA Aptos, West cal Sis./ind ............. 406-688-6568 
CA Costa Mesa, Berman-Gravley ......... 714-549-2122 
CO Denver, William J. Purdy Co. .......... 303-753-6600 
FL MBnIand, Hutto, Hawkins, Assoc. ...... 305-831-2474 
GA Atlanta, Cartwright & Bean . . . . . . . . . . . . 404-368-0160 
HI Honolulu, West Pacific Agy. ........... 808-395-3152 
IL Skokie, IRI, Inc. ....................... 312-967-8430 
IN Indianapolis, Electronic Reps. Inc. ..... 317-894-1414 
KS Shawnee Mission, Lowell-Kangas .... 913-631-3515 
LA Covinglon, Cartwright & Bean ........ 504-892-1780 
MA Seekonk, Rudolph Mktg. .............. 617-399-6270 
MI E Detroit, J. M. Thorpe ................ 313-779-6363 
MN S. St Paul, Northport Engrg. .......... 612-457-8000 
MO St Louis, Lowell-Kangas .............. 314-821-4050 
NJ EOrange, Willgold SIs. . . . . . • . . . . . . . . . . 201-678-7700 
NY Tuckahoe, L-G-A Sales ............... 914-961-4700 
NC "Raleigh, Cartwright & Bean ........... 919-876-4130 
OH Cleveland, Marlow Assoc ............. , 216-991-6500 
OR Beaverton, Wrn. J. Purdy Co. . . . . . . . . . . 503-641-9373 
PA Broomall, L D. Lowary . . . . . . . . . . . . . . . . 215-356-5300 
TN Knoxville, Cartwright & Bean .......... 615-693-7450 
TX Dallas, J. Y. SchoonmEd<er Co ......... 214-349-1650 
TX Houston, J. Y. SchoonmEd<er Co. ..... , 713-738-2427 
VA Mechanicsville, Lowery & Assoc. . . . . . . 804-973-6672 
WA Redmond, William J. Purdy Co. ....... 206-882-3144 
WI Milwaukee, IRI, Inc. ................... 414-259-0965 

CAROLINA STEEL & WIRE, 1-20 & S.C. 6, Lexington, SC 
29072, Tel: 803-359-5501, TELEX: 573355; FSC No.: 
72954; Empl.: 125 

. CARPENTERTECHNOLOGV CORP., P.O. Box 14662, 
Reeding, PA 19612, Tel: 215-371-2000, TELEX: 886-432; 
ErnpL: 4000; SIs. Mg,: R. J. Weiler 

CARROLL TOUCH, INC.; P.O. Box 1309, Round Rock TX 
78680, Tel: 512-244-3500, TELEX: 881906, FAX: 512-244-
7040; EmpL: 156; . Sis. Mg,: Robert Dehm 

Manufacturers and Sales Offices Directory 

FAX: 805-987-5062 
CARROT COMPONENTS CORPORATION, 750 

West Ventura Blvd., camarillo, CA93010, Tel: 805-484-
0540, TELEX: 18 1095, TWX: 910-336-1237; Empl.: 9; Sis. 
Mg,: Kenneth E. Rhines; Dist. Mg,: Kenneth E. Rhines 
•••••••••• c •••••••••••••••••••••••••••••••• C.1293'1295 

Local Sales Offices & Reps 
AL Huntsville, Effective Mktg. Force ...... 205-233-2947 
AZ Phoenix, Allegro Assocs. .............. 602-967-1337 
CA Costa Mesa, PKC .........•.......... 714-556-7007 
CA Laguna Niguel, SMC . . . . . . . . . . . . . . . . . . 714-240-8309 
CA Los Alios, Nickerson-Gray ............ 415-941-5777 
CO Edgewater, 5-Squared ..•............. 303-232-5007 
FL SatelHe Ben, JLS Assocs. ..........•. 305-773-7531 
GA Atlanta, Effective Mktg. Force ......... 404-925-2060 
GA Lawrenceville, Effective Mktg. Force .. 404-925-2060 

, ID Boise, N. R. Schultz Co. . .. . . .. .. . .•. .. 208-377-8686 
IL Cary, Ellinger SIs. ...........•......... 312-639-1850 
IN Indianapolis, Midstates Mktg........... 317-639-9999 
MD GBnhersburg, Carwithen Assocs., Inc. 

.............•........................ , 301-921-9545 
MI Troy, C. B. Jensen & Assocs. ......... 313-643-0506 
MN Minneapolis, Microelectronic SIs. . . . . .. 612-829-0948 
NJ New Brunswick, Synergy SIs. .......... 201-828-5090, 

201-563-4748 
NY Dryden, Sturges Elctrn Inc. ........... 607-644-8604 
NC Lillington, Effective Mktg. Force....... 919-893-9850 
NC Raleigh, JLS Assocs. ... 919-846-7445,919-648-0750 
OH Willoughby, Vartek IndL SIs. . . .. .. . . . .. 216-942-6021 
OR Beaverton, N.R. Schultz Co. . . . . . . . . . .. 503-643-1644 
PA Yeadon, HK SIs. ..................... 215-623-8312 
RI Cumberland, Coastal Comp. Sis ........ 401-333-5098, 

401-334-3474 
TX Dallas, D.J. Sis. ....................... 214-783-8876 
WA Bellevue, N. R. Schultz Co. . .. . . .. . . ... 206-454-0300 
Can Montreal, Que., Shelley Newman ..... '. 514-468-6964 

Local Distriburors 
AZ Scottsdale, Horizon Cornps., Inc. ...... 602-483-1112 
CA Anaheim, Tary Elctms. ................ 714-630-2464 
CA Costa Mesa, PKC. •.................. 714-556-7007 
CA Granada Hills, Acort Inds. ............. 818-700-2991 
CA Industry, ltal Elctrns. ........... ,...... 818-968-8515 
CA Irvine, Kelex Elctrns. .................. 714-863-1230 
CA Manhattan Beach, Prime Electro Prods. Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 213-379-3642 
CA San Carlos, Logan Elctrns. . . . . . . . . . . .. 415-594-0700 
CA Santa Ana, Vision Elctrns.............. 714-261-6777 
CA Santa Clara, Rancor/RCI ....•........ 408-986-8990 
CA Sunnyvale, Power Supp. Comps. . . . . .. 408-773-1333 
CT Bridgeport, Park Disls. ................ 203-368-7200 
CT Wallingford, Midstate Elctrns. ......... 203-265-9900 
FL Longwood, Intertec Comps. Inc. ....... 305-834-7777 
GA Smyrna, ERC Parts Inc. .............. , 404-352-1626 
HI Honolulu, Integrated Circuli Supp. . . . .. 806-839-1966 
IL Northbrook, Classic Comp. Supp. ..... 312-272-9650 
MD Jessup, Treeko Sis., Inc ............... 301-937-8260 
MA Lowell, Pilgrim Elctrns. ..............•. 617-454-9889 
MA Marlborough, Hardware Specially Co. 

MA 
MA 
MI 
MN 

MN 
NH 
NH 
NH 
OR 
PA 
RI 
TN 
TX 

N. Adams, Shine Elctms. ............. . 
Newton, In-Stock Prods. ............. . 
Livonia, LWC Disls. .•................. 
Eden Prairie, Custom Computer Cable 

New Brighton, Perts One ............ . 
Hudson, Interconnect of N.E ......... . 
Londonderry, Comps. North .......... . 
Nashua, Brevan Elctrns. ............. . 
Woodburn, Contech ................. . 
ESSington, Tri-Com .•................. 
Warwick, ARC Elctms. ............... . 
Nashville, Randolph & Rice .......... . 
Dallas, EOC ......................... . 

617-481-8622 
413-664-9933 
617-870-5750 
313-464-7700 

612-941-5851 
612-633-8079 
603-883-1515 
603-437-5645 
603-889-7230 
503-981-3807 
215-521-3060 
401-732-4038 
615-255-5601 
214-257-0322 

CARSON MANUFACTURING CO., INC, 5453 N. Rural 
St, P.O. Box 20464, Indian8p9lis, IN 46220, Tel: 317-257-
3191; Ernpl.: 75 

CARTER MANUFACTURING CORPORATION, 237 
Sugar Road, Bollon, MA 01740,Tel: 617-779-5501, FAX: 
617-779-6166; FSC Nc.: 03929; Empl.: 30; SIs. Mg,: Leo 
T. Nichols, VP Sis. 

CARTER MOTOR, 2707 W. George St, Chicago, IL 60618-
7898, Tel: 312-568-7700 

CASEMAKER DIVISION, Stebco Industries, Inc, 1020 
West 40th Street, Chicago, IL 60609, Tel: 312-254-1221, 
TWX: 910-221-2470, FAX: 312-254-4030; FSC No.: 
36-2405334; EmpL: 25; SIs. Mgr: Allen E Terman 

CASSO-SOLAR, P.O. Box 163, u.S. Route 202, Pomona, 
NY 10970, Tel: 914-354-2500, TELEX: 475-4099, FAX: 
914-362-1856; EmpL: 50; SIs. Mg,: T. CorI 

CATALYST RESEARCH, Mine Safety Appliances 
Co., 1421 Clarkview Ad., Baltimore, MD 21209, Tel: 301-
296-7000, Ext 304, TELEX: 898095; FSC No.: 00881; 
Empl.: 400; SIs. Mg': Edward S. Hatch, Jr.; Dist. Mg': 
Edward Hatch ................ c •••••••••••••••• , DoI442 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg. .. . • . . . . . 205-830-0498 
CA Los Angeles, Power Partners ......... 213-215-0600 
CA San Diego, Power Pertners ........... 800-468-5400 
CA San Jose, M.T.s.R.& Co ............ :.. 408-268-8862 
CA Santa Balbara, Power Pertners ....... 600-468-5400 
FL Brandon, R.C.5imon & Co. ............ 813-689-6524 
FL Ughthouse Point R. C. Simon & Co. .. 305-941-2757 
GA Norcross, Montgomery Mktg. ......... 404-447-6124 

. IL Palatine, T-Squared Assocs. .......... 312-991-2144 
KS Overland Pk., Electri-Rep ............. 913-649-2168 
MA Uncoln, W.H. Assocs. .........•....... 617-259-8103 
MI Farmington Hills, W. R. Hummon & As8oc. Inc. 

•............•........•.....•.......... 313-474-0661 
MN Minneapolis, Hei-Lne Sis. ...........•. 612-861-6051 
MO Sl Louis, Electri-Rep ................. 314-993-4421 
NC Cary, Montgomary Mktg. .........•.... 919-467-6319 
OH Dayton, J. C. Hofstetter Co. ........... 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
OR Hillsboro, TAC Assocs. ............... 803-648-6110 
PA Hickory, J.e.Hofstetter ................ 412-356-2305 
NC Raleigh, Montgomery Mklg. ........... 919-851-0010 
TX Austin, Kruvand Assocs. .............. 512-441-6777 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
TX Houston, Kruvand Assocs. ............ 713-780-9710 
VA Richmond, Glasscock Assocs. ........ 804-740-0063 
WI Milwaukee, Key Entprs., Inc. . . . . . . . . . . . 414-453-9462 

Local Distributors 
MD Savage, Pyttronic .....•...•..........• 301-792-0780 

CATEL TELECOMMUNICATIONS, 4050 Technology P~ 
Fremont CA 94537, Tel: 415-659-8988, TWX: 910-338-
2263; Empl.: 150; Dis!. Mg,: Wendell Woody 

A CATON 
FAX: 617-585-2973 

CATON CONNECTOR CORP., Jones River Indl. Pk., 20 
Wapping Rd., Kingston, MA 02364, Tel: 617-565-4315, 
TWX: 71 0-391-7546; FSC No.: 52196; Empl.: 28; Sis. Mg': 
D. Galambos.. . . .. . . . .. . . .. .. . . . . .. . . . ... C.1296-,1300 

Local Sales Offices & Reps 
CA Fullerton, lSI ......................... . 
GA Marrietta, Electro-Comp Sis., Inc ...... . 
IL Carol Stream, Chemistry, Ltd ........ . 
MD Ellicott cny, Technical Sis. ........... . 
MA Tewksbury, Sequal Assocs. ...•....•.. 
MN Minneapolis, Parker Shoap & Assocs. 

NM Albuquerque, Westfahl & Assocs. .... . 
OH Cincinnati, !)ella Sales ............... . 
OK Tulsa, Berry SIs. ................•..... 
OR Portland, SPS Elctms. .•.............. 
TX Houston, Berry Sis. .................. . 
TX Richardson, Berry Sis. ............ , ... 
WA Redmond, SPS ELctrns. ........•..... 
Can Thomhill, Ont, RFQ, Ltd. ............. . 

714-773-0411 
404-992-2344 
312-690-1736 
301-461-2400 
617-851-4010 

612-934-5612 
505-881-0995 
513-271-5444 
918-749-7775 
503-297-6919 
713-784-5660 
214-234-0255 
206-323-4140 
416-881-1976 

CATRONIX CORP, 2298 Lower Roswell Ad SE, Marietta, 
GA 30067, Tel: 404-977-8220; EmpL: 11; SIs. Mg,: Dr. 
Charls Pearson 

CCD IMAGING, Fairchild Weston Systems, Inc., 810 
W. Maude Ave, Sunnyvale, CA 94086, Tel: 408-720-7600; 
SIs. Mg,: Jim Johnson 

C-cDR ELCTRNS., 60 Decibel Ad., State College, PA 
16801, Tel: 814-238-2481,TWX: 510-670-3513; FSC No.: 
12775; Empl.: 385; .Sls. Mg': A B. McGuire 

CDRL DATA, INC., 21642 North 9th Ave., Sulle 103, 
Phoenix, AZ 85027-2823, Tel: 602-562-8844, FAX: 602-
582-2199; FSC No.: 56060; Empl.: 25; Sis. Mgr:JarnesJ. 
Edwards 

642 North American offices only. For worldwide reps & distributors, see Vot w. EEM1988 



Manufacturers and Sales Offices Directory 

CDS - COLORADO DATA SYS. 3301 W. Hampden, Unit 
C, Englewood, CO 80110, Tel: 303-762-1640, 8OQ-COS
ATE1, lWX: 911l-933-O193; Empl: 60; Sis. Mgr: Louis 
Klahn 

CEA DIVISION OF BERKLEONICS, INC. A 
Subsidiary of EG & G, 1 Aerovista PI<., San Luis Obispo, 
CA 93401, Tel: 805-544-5454, lWX: 910-351-6705; FSC 
No.: 04932; Empl.: 120; Sis. Mgr: Jerry Satuloff 

CEAG ELECTRIC CORP. 1324 Motor Pkwy. Hauppauge, 
NY 11788, Tel: 516-582-4422, lWX: 510-227-4904, FAX: 
516-582-4922; FSC No.: 57973; Empl.: 175; Sis. Mgr: 
John Apelian 

CEC, 330 W. Taff Ave. Orange, CA 92665, Tel: 714-637-
2970; Empl: 50 

CELCO, 70 Constantine Dr. Mahwah, NJ 07430, Tel: 201-
327-1123, lWX: 710-988-1018; FSC No.: 05954; Empl: 
45; Sis. Mgr: P. S. Christaldi 

CELESCO TRANSDUCER PRODS. INC., 7800 
Deering Ave., Canoga Pk., CA 91304, Tel: 816-884-6860, 
TELEX: 499-8137; SIs. Mgr: Bart Gudmundson, Douglas 
VondenBenken 

CELESTION INDUSTRIES, INC., 89 Doug Brown Way, 
Holliston, MA 01746, Tel: 617-429-6706, TElEX: 948417, 
FAX: 617-429-2426; Sis. Mgr: David Derainian 

CENTECH CORP. 200 W. 88th St, Minneapolis, MN 
55420, Tel: 612-881-8245, TWX: 431-QOI5-LBM, FAX: 
612-886-3073; Sis. Mgr: Norton G. Saude 

CENTENT CO. 3879 S. Main St, Santa Ana, CA 92707, Tel: 
714-979-6491; Empl: 12; Sis. Mgr: A. Freimanis 

CENTERFLEX TECHN. CORP. 221 Saventh Ave., P.O. 
Box 21, Hawthorne, NJ 07507, Tel: 201-423-0505, lWX: 
710-988-4147; Empl: 50; Sis. Mgr: RoH Fasth 

CENTRALAB, See Mepco/Centralab 

CENTRAL DATA CORP., 1602 Newton Dr. Champaign, IL 
61821, Tel: 217-359-8010, lWX: 910-245-0787, FAX: 217-
359-6904; Empl.: 75; SIs. Mgr: N. E. MacGregor; Dis/, 
Mgr: Steve Nagele 

CENTRAL MICROWAVE CO., Alpha Inels., Inc., 12180 
Prichard Farm Rd, Maryland Heights, MO 63043, Tel: 314-
291-5270, TElEX: 949436, lWX: 910-762-0649; FSC No.: 
55729; Empl: 120; Sis. Mgr: William A. Ruff 

CENTRE ENGINEERING, 2820 E. College Ave., State 
College, PA 18801, Tel: 814-237-0321, lWX: 510-670-
3517; FSC No.: 51642; Empl: 278; Sis. Mgr: Roger 
Guisew~e, Natl Sis. Mgr. 

CENTRONIC, INC., Morgan Crucible Co., Electronics 
Div., 1829 B DeHaviliand Dr. Dept. E , NewburY Park, CA 
91320-1702, Tel: 805-499-5902, FAX: 805-499-7770; FSC 
No.: 63334; Empl: 20; Sis. Mgr: George Pankau; Dist. 
Mgr: Lou McCall 

C. E PRECISION ASSEMBLIES, 1031 W. Fremont Dr. 
Tempe, AZ. 85282, Tel: 602-820-5596, FAX: 203-853-
1815; FSC No.: 67810; Empl: 10; Sis. Mgr: HenrY 
Richards 

Local Sales Offices & Reps 
NY stony Brook, Garna Metro, Inc. ........ 516-751-2072 

FAX: 518-794-8080 
CERAMASEAL., Box 260, New Lebanon, NY 12125, Tel: 

516-794-7800, TElEX: 14-5442; FSC No.: 07601; Empl: 
89; Sis. Mgr: Gene D. Sawin .................. C·1301 

Local Sales Offices & Reps 
At, Huntsville, Physimelrics ..........•... 205-553-7591 
AZ. Phoenix, J. F. Hurlbut Co. ............• 602-952-9497 
CA Atherton, Wadsworlh/BrYant . . . . . . . . . • 415-321-3619 
CA Haciende Hgts, Wadsworth/BrYant... 816-330-5592 
CO Golden, J. F. Hurlbut Co. .. . . . . . . . . . . . . 303-279-7796 
FL Orlando, Physimetrics .' . . . . . . . . . . . . . . . 305-894-8081 
GA Atlanta, Physimelrics ................. 404-955-0155 
IL Ml Prospect, Automation Equip. Co. .. 312-396-7550 

KS Lenexa, Midtec Assocs. ............... 913-541-0505 
MD Beltimore, R A. Wafer Assoc. ......... 301-744-1133 
MA Boston, P-J Engrg. SIs. . . . . . . . . . . . . . . . 617-783-0510 
MO StLouis, Midtec Assocs. ............. 314-275-8666 
NJ Piscataway, Eastern Metro Assocs. ... 201-752-9292 
NY Farmington, Canav ..... SCanlon Assoc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716-924-7450 
NY Plainview, Eastern Micro Assocs. ..... 516-931-1414 
NY Syracuse, Canavan-Scanlon Assoc .•.. 315-437-1271 
NY W. Hempstead, Eastern Metro ASsocs. 

....................................... 516-292-1131 
NC Charlotte, JWl Assoc. ................ 704-541-5750 
PA Clairton, Kurt J. Lesker Co. ............ 412-233-4200 
PA Feasterville, Knowles Assocs. ......... 215-322-7100 
TN Knoxville, Physimelrics ............... 615-966-7553 
TX Richardson, Spectra SIs. .............. 214-234-3600 
UT Salt Lake C~, J. F. Hurlbut ........... 801-595-8818 
WA Seattle, J.J. Assocs. ................... 206-246-6619 

CERAMAWIRE, Box 1084, Cranford, NJ 07016, Tel: 201-
276-1170; Empl: 4; SIs. Mgr: Edward Hami~on 

CERAMIC MAGNETICS, INC., 87 Fairfield Rd, Fairfield, 
NJ 07006, Tel: 201-227-4222, TElEX: 138730, FAX: 201-
227-6735; Empl: 90 

CERA-MITE CORP., 1327 Sixth Ave. Graffon, WI 53024, 
Tel: 414-377-3500, TELEX: 62916271, FAX: 414-377-
7309; Empl: 215; Sis. Mgr: Claude Marquardt 

CERMETEK MICROELECTRONICS INC., 1308 
Borregas Ave., Sunnyvale, CA 94066-3565, Tel: 408-752-
5000, lWX: 910-379-6931, FAX: 406-752-5004; Empl.: 
110; Sis. Mgr: Ken Archbold 

CES ELCTRNS, 2968 Avenue Z, Brooklyn, NY 11235; 
Empl: 20 

CETEC RAYMER, 13278 Ralston, Sylmar, CA 91342, Tel: 
213-875-0423, FAX: 816-765-2534; Empl.: 56; Sis. Mgr: 
Hugh T. Wilcox 

CGRS MICROTECH, P.O. Box 1021., Langhome, PA 
19047, Tel: 215-757-0264; Empl.: 5; Sis. Mgr: J. Swope; 
Dis/. Mgr: J. Swope 

CGTI, 2 Windward Ave., Wh~e Plains, NY 10605, Tel: 914-
949-3719, lWX: 710-566-1305; Empl.: 170; Sis. Mgr: G. 
N. Snider 

CHABIN CORP., 890 Fortress St, Chico, CA 95926, Tel: 
916-891-6410, lWX: 910-536-1001; Sis. Mgr: Peter Tunis 
........................................... C·I302-1303 

CHA INDUSTRIES, 3565 Haven Avenue, Menlo Park, CA 
94025, Tel: 415-363-8011, TELEX: 334426, FAX: 415-363-
8061; Sis. Mgr: Jack Patten 

CHALCO ENGRG. CORP., Chalco Industries, Inc. 
15126 S. Broadway, Gardena, CA 90248, Tel: 213-321-
0121,213-323-5525, FAX: 213-323-0405; Empl.: 95; Sis. 
Mgr: steven Kierman, Dir. SIs. 

CHANNEL INDUSTRIES, 639 Ward Dr., Santa Barbara, 
CA 93111, Tel: 805-967-0171, TELEX: 656416, FAX: 805-
683-3420; Empl.: 75 

CHANNEL MICROWAVE, TRAK Microwave Corp. 
3/ 4 lindsay Court, Dundee Technlg. Pk., Dundee, Scotland 
002 lTV, Tel: 44-382-561509, TELEX: 76266, FAX: 44-
382-562643; Empl: 30 

CHAPMAN CORP. P.O. Box 10700, 125 Presumpscot St, 
Portland, ME 04104, Tel: 207-773-4726, TElEX: 4931536 
CHAP UI, FAX: 207-775-7369; Empl.: 35; Sis. Mgr: David 
Hall 

CHARLES RIVER DATA SYSTEMS, INC., 983 Concord 
St, Framingham, MA 01701, Tel: 617-626-1000, TELEX: 
681-7373; Empl: 170; Sis. Mgr: David Greer; Dis!. Mgr: 
David Greer 

CHARTPAK, 1 River Rd, Leeds, MA 01053, Tel: 413-584-
5446; Empl: 195 

CHASSIS-TRAK, See General Devices 

CHATHAM CONTROLS, 33 River Rd, Chatham, NJ 
07928, Tel: 201-635-8892; FSC No.: 04814; Empl: 11 

CHATSWORTH DATA CORPORATION, 20710 
Lassen St, Chatsworth, CA 91311, Tel: 818-341-9200; 
Empl: 65; Sis. Mgr: Hank Boehm ........... ' ... 001227 

CHEROK 

CHEMTAONICS INC. 881 Old Willets Path, Hauppauge, 
NY 11788, Tel: 516-582-3322, 800-645-5244, TElEX: 
988567, FAX: 516-582-3046; FSC No.: 21267; Empl: 112; 
Sis. Mgr: Louis Friedman; Disl. Mgr: Scott Friedman 

CHENANGO INDUSTRIES, INC, 200 stage Road, 
Vesta~ NY 13850, Tel: 607-746-1572, lWX: 510-252-
0899, FAX: 717-879-4220; SIs. Mgr: Rick Hammond 

FAX: 714-838-4742 
CHEROKEE INTERNATIONAL, INC., ,Core 

Industries, 2841 Dow Avenue, Tustin, CA 92680-7211, 
Tel: 714-544-6665, lWX: 510-101-0493; Empl: 225; Sis. 
Mgr: Lonnie Friend ...................... 001634-1638 

Local Sales Officas & Reps 
CA Pasadena, Luscombe Engrg. . . . . . . . . .. 213-884-2000 
CA San Diego, Luscombe Engrg. ......... 619-549-9699 
CA Santa Clara, Cinde~ Inc. .............. 406-966-8331 
CO Longmont, Butler Tech. SIs. . . . .. . . . . .. 303-651-7703 
FL Ft Lauderdele, Panarntech ........... 305-587-3769 
GA stone MIn, Naylor Assocs. ........... 404-498-6814 
IL Downers Grove, Richmar Elclms. ..... 312-966-0118 
IL Prairie V~ lima & Assocs. ............ 913-642-7471 
IN Indianapolis, Richmar Elclms. Corp .... 317-846-6383 
MN Minneapolis, Robt W. Marshall Co. Inc. 

. . .. .. . . .. . . .. . . . . . . . .. . . . . . .. . .. . . . . .. 612-929-0457 
MO Ferguson, Lima & Assocs. ............ 314-521-0785 
NH L.ondonderry, Bennetron .............. 603-432-9092 
NJ Englewood, Sprung/ Nussbaum. . • . . .. 201-569-5666 
NJ Lawrenceville, DVS Co. ............... 609-896-1112 
NY Ithaca, Bob Dean, Inc. ................ 607-257-1111 
NY Wappinger Falls, Bob Dean, Inc. ...... 914-297-6406 
NC Rasch. Triangle PI<., Naylor Assocs., Inc. 

....................................... 612-929-0457 
OH Richfield, Geotronix ................... 216-659-6100 
OH Trotwood, Geotronix, Inc. ............. 216-659-6100 
OR Beaver1on, EIcIms. N. W. .............. 503-629-9241 
PA Allison Pk., Geotronix, Inc. ............ 412-487-1770 

CENIRAlAB 
FULL LINE AUTHORIZED DISTRIBUTOR 

,r;J~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr, los Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

WE ASSEMBLE TO FIT YOUR DESIGN REQUIREMENTS . 
• Immediate Delivery .No Factory Delay .No Set-up Chargers 

2. MUl TI·PUSH BUTTON SWITCHES 

1. SELECTASHAFT ROTARY 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE lINECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENG RAVING & TAMPO-PRINT TO YOU R SPECS. 
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CHEROK 
TX Houston, Barry S\S.; Inc. .............•. .713-784-5860 
TX Richardson, Barry Sis., Inc. . . . .. . . . . . . . 214-234-0255 
VA Fairfax, DVS Co. •..•.. .. ... .. .. ... . .•. 703-273-0050 
WA Redmond, Elctms. N.W. ....•.......... 20&-883-1959 
Can Downsview, ant, EIbit EIctms. •....... 416-633-5050 

CHERRY ELECTRICAL PRODUCTS, Cherry 
Corporation. 3600 Sunset Avenue, Waukegan,. IL 
60087, Tel: 312-36()"3500, FAX: 312-360-3566; EmpL: 
1,000; SI8. Mgr: George Sinnol<rak; Dist. Mgr: George Di 
Martino. . .. ..... ... ... .. .. ... B.l045, 1672-1675, 1812 

Local Sales Offices & Reps 
AL Huntsville, CSR EIee., Inc. •............ 
AZ. Phoenix, O'Donnell Assocs. S.W ...... . 
CA San Diego, O'Donnell Assocs., Inc .... . 
CA San Jose, O'Donnell Assocs. N, Inc. •. 
CA Torrance, O'Donnell Assocs., Inc. ..... 
CO Denver, Spectrum MkIg. Assocs., Inc. 

CT N. Haven, Coakley, Boyd & AbbeIt, Inc. 

205-533-2444 
602-944-9542 
619-576-1645 
408-432-1940· 
213-539-9664 

303-460-9991 

.. . . .. . . .. .. .. . .. . .. . .. .. .. . .. .. .. .. ... 203-239-6217 
FL Palm Harbor, Cahill Assocs. .......... 813-784-3427 
FL Stuart, Cahill Assocs. ................. 407-286-3113 
GA Atlanta, CSR Elctms., Inc. ............. 404-396-3720 
IL Waukegan, Cherry EIctrL Prods. ... . . .. 312-360-3500 
IN Ft Wayne, Menze Sis., Inc. ............ 219-747-5616 
IA Cedar Rapids. Dy-Tronix,lnc. ......... 319-377-8275 
KS Leawood, Dy-Tronix, Inc. . . . . . . . . . . . . . • 913-339-6333 
KS Wichita, Dy-Tronix,lnc. ............... 316-838-0884 
MA Needhem Hgts., Coakley, Boyd & AbbeIt, Inc. 

....................................... 617-444-5470 
MI Farmington Hills. Cherry ElctrL Prods., Automotive SIs. 

., ...................................... 313-477-4477 
MI Grand Rapids, MiHimore SIs., Inc. ..... 616-942-9721 
MI Novi, MittimoreSIs., Inc. ..... : .... " ... 313-349-0260 
MN St PaUL Cahill, Schmitz & Cahill ...... 612-646-7217 
Me Bridgeton, Dy-Tronix,lnc. ............. 314-291-4777 
NJ Phman, Colrud Corp. .. .. .. .. .. .. .. .... 609-589-5866 
NJ W. Caldwell Grimm, Siegel Assocs., Inc. 

....................... , . . . . . . .. . . .. ... 201-575-9300 
NM Albuquerque, O'Donneli Assocs., S.W. 

NY Pittsford, Elcom SIs., Inc. ............ .. 
NY Skaneateles, Eicom SIs., Inc .......... . 
NC Charlotte, CSR EIctms. .............. . 
NC Raleigh, CSR Elctrns., Inc. .......... .. 
OK Tulsa, Compteeh Sis., Inc. ............ . 
TN Knoxville, CSR Elctms. .............. . 

505-889-4522 
716-385-1400 
315-685-8967 
704-847-5808 
919-678-9200 
918-622-7744 
615-577-1317 

MILITARY SPECIFICATION 
INDUSTRIAL AND CDMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

l~l}Jl~ 
@ @ @ 

·ELECTRIC SWITCHES 
INC 0 R P 0 RAT E D 

2478 Fletcher Dr. Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

1.-THUMBWHEEL 
TO YOUR SPEC. 

y,V' 

Hn~it) 
4: KEYBOARD .-

5. L,lrJ-'iT .F9RGE 3, COMMERCIAL 

2. DOUBLE POLE P.B. 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 5100 

FREE LlNECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING Ii TAMPO-PRINT TO YOUR SPECS. 

Manufacturers and Sales Offices Directory 
TX Austin, Compteeh.SIs., Inc. .......... .. 
TX Houston,Compteeh Sis., Inc. ......... . 
TX Irving. CompIech SIs., Inc. ......•.•.... 
UT Ogden, Spectrum MkIg. Assocs., Inc .. . 
VA Reston, Colrud Corp. ................ . 
Can . CoquHIam, aG. r.n. Longman Sis., Inc. 

Can Kirkman, Que., r.n. Longman Sis., Inc. 

512-331-8922 
713-776-8330 
214-751-1181 
801-972-8552 
703-62()"6612 

604-931-4744 

.. .. . . . . .. .. .. . .. .. . .. .. . .. . .. . .. .. . ... 514-694-3911 
Can Mississauga. ant, r.n. Longman SIs., Inc. 

....................................... 418-677-8100 

Local Distrlbulors 
AL Birmingham, Ack Radiq Supp. Co. .". 205-322-0588 
AL Huntsville, Bellinds. .................. 205-837-1074 
AL Huntsville, Powell Elctms. •. . . . . . . . .. .. 205-539-2731 
AZ. Phoenix,Catee Future Elctms. ........ 602-966-7140 
AZ. Tempe, Harper 8.1.D. .................. 602-967-1464 
AR LiHle Rock, Carlton-Bates............. 501-562-9100 
CA Chatswqrtil, Catee Future Elctms. ..... 818-700-0914 
CA Compton, Harper S.I.D. ...•. . . . . . . . . . . . 213-979-5090 
CA Gardena, Cal Switch .... .. .. .. .. .. .... 213-77()"2330 
CA Irvine, Catee Future Elctms. .. .. .. .. ... 714-250-4141 
CA Los Angeles, Elee. Switches .......... 213-66()"1310 
CA Oakland, Brill Elctms. ................. 415-834-5888 
Cf\ Sacramento, Integrated Elee. . . . . . . . . .. 916-424-5297 
CA San Diego, Catee Future Elctrns. ..... 619-278-5020 
CA· San Diego, Harper S.LD. .............. 619-578-2500 
CA San Jose,Catee Future Elctms. ....... 408-434-1114 
CA Sunnyvale, Harper 8.lD. .............. 408-747-<l333 
CA Sunnyvale, Target EIctms. ............ 408-734-5611 
CO Arvada, Denver Bela Wintronics ...... 303-431-7161 
CO Denver, Integrated Elee. .•.. :......... 303-292-6121 
CT Wallingford, Midan Elec., Inc. .. . . . . • . .. 203-265-2077 
FL Ft Lauderdale, KSM Elctms. .......... 305-971-5900 
FL Ft Lauderdale, Powell Elctms. ..•..... 305-484-8377 
FL Ft Lauderdale, Reptron· Elctms. ....•.. 305-979-8227 
FL Tampa, Reptron Elctms. .............. 813-855-4656 
GA Atlanta. Ack Redio Supp. Co. . . . . . . . . .. 404-351-6340 
GA Atlanta; KSM Elctms. ................. 404-458-2013 
IL Champaign. Kleus Radio, Inc. ......... 217-356-1896 
IL Chicago, Newark EIctms. ............. 312-784-5100 
IL Palatine, OHM Elctms., Inc. ,.......... 312-359-5500 
IL Wheeling. HaWk Elctrns. .............. 312-459-4030 
IN Ft Wayne, BeIlInds./Graham . . .. . .. .. 219-423-3422 
IN Indianapolis. BeIlInds./Graham .. , .... 317-875-8200 
IN Indianapolis. PEl Genesis Elee. ....... 317-879-0700 
IN South Bend, PEl Genesis Elect .. ..... 219-287-2911 
IA Cedar Rapids, Advent Elee, Inc. ...... 319-363-0221 
KS Edwardsville, Tennant Elctms ......... 913-441-1801 
MD Columbia, Powell Elctms. ............. 301-621-8080 
MD Savage, PyHronic Inds., Inc. ..•......•. 301-792-0780 
MA Needham, Cronin EIctrns., Inc. ........ 617-449-5000 
MA Newton, Greene-Shaw Co. . . .. . .. . .. .. 617-969-8900 
MI Livonia, Reptron Elect, Inc. ........... 313-525-2700 
MN Minneapolis. Indl. Comps., Inc. ........ 612-831-2666 
MN Minneapolis. Newark Elctrns. ......... 612-331-6350 
MN Minneapolis. Stark Elctms. ............ 612-332-1325 
MO Kansas Chy, Watters Radio Supp ...... 816-531-7015 
MO St Charles, Finnigan Elctms........... 314-946-6201 
NJ Clifton, J-Mar Elect, Inc. .............. 201-772-6400 
NJ Oakland, Relay Specialties, Inc. ........ 80()..526-5376, 

20Hl37-1ooo 
NM Albuquerque, Walker Elctrn. Supp. .... 505-883-2992 
NY Buffalo, Summ~ Dists. ................ 716-887-2800 
NY Hempstead, Davis Elctms. ............ 516-483-9200 
NY Rochester, SummH Dlsts. ............. 716-334-8110 
NY Westbury, Tennant Elctms. ........... 516-333-3930 
NC Cary, Powell Elctms. .................. 919-467-1212 
NC Winston-Salem, Kirkman Elect. . . . . . .. 919-722-9131 
OH Cincinnati, Hughes-Peters. Inc. ........ 513-351-2000 
OH Columbus. Hughes-Peters, Inc. ....... 614-294-5351 
OH Dayton, Bellinds. ..................... 513-435-8680 
OH Worthington, Reptron Elctrns. ......... 614-436-6675 
OK Tulsa, Radio, Inc. .. ....... ,........... 918-587-9123 
OR Beaverton, Integrated Elee. ........... 503-641-1690 
OR Portland, Radar Elee. .....•........... 503-232-3404 
OR Portland, Tekelectric Control.......... 503-246-5451 
PA Montgomeryville, Pyttronics Inds., Inc. 

. .. . .. .. .. .. . . .. .. . . . .. .. . . .. . . . . . . .. .. 215-643-2850 
PA Philadelphia, Powell Elctms. .......... 215-365-1900 
PA Philadelphia, PEl Genesis Elect ....... 80()"523-0727, 

80()"222-1772 
TX Dallas, Southwest EIec.,Inc. .......... 214-234-3050 
TX Dallas, Wallace Elee. Co, Inc. ......... 214-34()"0400 
TX Farmers Branch, Force Elctms. ....... 214-247-9955 
TX Houston, Force Elctms. ...•........... 713-561-8644 
TX Irving, Harper S.LD. ................... 21.4-621-0500 
TX San Antonio, Sherman Elctms. Supp. 

. TX Stafford, Southwest Elee, Inc. ...•.•... 
UT N. Salt Lake Chy, Integrated Elctms. ., 
UT SaH Lake City, Stand. Supp. Co •....... 
VA Richmond, Sterling Elctms. ......... .. 
WA Bellevue, In1egrated EIctms., Inc. ....•. 
WA Seattle, Radar Elctms. .............. .. 
WI Milwaukee, Marsh Elctms., Inc. ..•.. ' .. 
WI Waukesha, Hawk Elctms. .......•..... 
Can Bumaby, B.C., ITT IRae Ind. Elect ..... 

512-224-1004 
713-240-4000 
801-298-1869 
801-486-3371 
804-226-2190 
206-455-2727 
208-282-2511 
414-475-6000 
414-547-4457 
804-291-8866 

Can Concord, ant, Trade EIctms. Supp. ... 416-861-7111 
Can Edmonton, Alberta, ITT I Rae 100 Elect 

403-451-4001 
Can london, ant, C. M Peterson Co., L1d. 

519-434-3204 
Can M~i~~ Q;rt.: ~·E;';';i.: Lid' :: 416-878-0401 
Can Montreal Que., PreIco Elect, Ltd. ..... 514-369-8051 
Can Nepean, Ont, PreIco Elect, L1d. ....... 613-726-1800 

CHERRY SEMICONDUCTOR CORP, 2000 8. County 
Trail, East Greenwich, RI 02818, Tel: 401-885-3600, 
TELEX: WUI 6817157; FSC N.c.: WUI 
6817157;;;401-885-5786; EmpL: 385 

CHESSELL CORP. 1 Pheasant Run, Newto~ PA 18940, 
Tel: 215-968-0660, TELEX: 685-1130; Empl: 65; SI8.Mgr: 
D. Neal; Dist. Mgr: C. Fetty 

CHESTER CABLE; Alcalel, N. A., Oakland Ave., Chester, 
NY 10918, Tel: 914-489-2141, TWX: 51()"249-4813, FAX: 
914-489-9935; Dist. Mg,: Peter P. Deschner 

CHESTERFIELD PRODUCTS, 37 Midland Ave., 
Elmwood Park, NJ 07407, Tel: 201-797-9655; Empl.: 35; 
SIs. Mgr: M. Perry .............................. A·1638 

Local Sales Offices & RWJIl 
AZ. Tucson, WJM SIs. .................... 602-888-4847 
CA Palo Alto, J M Assocs. ................ 415-857-1260 
CA San Diego, MTM .Int~ Inc. ............. 619-563-8520 
CO Loveland, Morbak Mklg. ...........•.. 303-669-8900 
MD Towson, Holden Engrg. ............... 301-823-3763 
MA Framingham, Bengal Assocs. ...•..... 617-877-2639 
MA Randolph, Bengal Assocs. ............ 617-961-4120 
MN Chanhassen, Barnes SIs. Assocs. ... . . 612-934-2907 
NJ Elmwood Park, L & M Assocs. ........ 201-797-0441 
NY New York, L & M Assocs. ............. 212-243-6155 
PA Andatusia, L & M Assocs. ............. 215-245-6658 
TX Richardson, Carl Tinch SIs. Co. ....... 214-231-1322 
WA Seattle, Datacom Assocs., Inc. ..•..... 208-285-2525 

CHICAGO CONDENSER CORP, 2900 West Chicago 
Ave., Chicago, IL 60622 Tel: 312-227-7070 

CHICAGO LASER SYSTEMS, INC, 4034 N. Nashville 
Ave., Chicago, IL 60634, Tel: 312-282-2710, TELEX: 671-
1269, FAX: 312-282-8455; SI8. Mgr: Bernard Alpiner, V.P. 

CHICAGO LOCK CO. 4311 W. BelmOnt Ave., Chicago, IL 
60641, Tel: 312-282-7177, TELEX: ITT 4994023, FAX: 
312-282-6199; EmpL: 375; SIs. Mg,: Dale N. Padjen 

CHLORIDE POWER ELECTRONICS, 10931 Pellicano 
Drive, El Paso, ~ 79935, Tel: 915-592-9985, FAX: 915-
595-1664; FSC N.c.: 08715; Empl.:looo; SI8. Mg,: Robin 
Lea 

CHOMERICS, INC, 77 Oregon Ct., Wobum, MA 01 BB8, Tel: 
617-935-4850, TWX: 710-393-0173; Empl.: 500; Sis. Mgr: 
Kevin A. Dunne 

CHR INDUSTRIES, INC., 407 East St, P.O. Box 1911, New 
Haven, CT 06509, Tel: 203-777-3631, TWX: 710-465-
0264; EmpL: 116; SI8. Mg,: Frank Reilly; Dist. Mg,: Frank 
Reilly 

CHRISTIANSEN RADIO INC, 1950 San Rerno, Laguna 
Beach, CA 92851, Tel: 714-497-1506; EmpL: 9 

CHRISTIE 
_________ ELECTRIC CORP 

FAX: 213-618-8368 
CHRISTIE ELECTRIC CORP., 18120 8. Broadway, 

Gardenia, CA 90248, Tel: 213-320-0808, TWX: 91()"349-
6280; FSC N.c.: 02294; Empl.: 90; SIs. Mg,: Hank Kohnen 
. . . .. .. . . . .. . .... .. ... . .. . .. .. 0.1443-1445, 1632-1633 

Local Sales Offices & Reps 
CA Mission Viejo, Freben Int~ Inc. ....... , 714-77()"1072 
CA Sacremanto, Hikok Entrprs. ........... 918-344-1758 
CA Santa Clara, Sourcetronics .....•..... 408-986-8801 
CO Colorado Springs. Data SpeciaHies ... 303-630-0550 
FL Orlando, Newco, Inc. . . . . . . ... . . . . • . . . .. 305-293-7700 
GA Lithia Springs. Newco, Inc. •....... ,... 404-941-6077 
IN Indianapolis, Carter, McCormic & Peirce 

....................................... 317-244-1685 
MD Laurel, CSOS ......................... 301-49()..3800 
Me Independence, Engineering Svcs., Co. 

.. . .. .. .. . .. .. .. . .. . .. . .. . .. .. .. . . . .... 816-254-3600 
Me St Louis, Engineering Svcs., Co ....... 314-997-1515 

644 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NJ Parlin, Eastland SIs.................... 201-721-5116 
NM Albuquerque, BryIec Sis., Inc. ......... 505-884--1123 
OH Cleveland, CarIer, McCormick & Peirce 

....................................... 216-n905100 
OH Dayton, Carler, McConnic & Peirce ... 513-636-0951 
PA Cheltenham, Stein Instrumenta1ion .... 215-37901990 
PA PiI1sburgh, Carler, McConnic & Peirce 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . .. 412-826-3600 
TX Richardson, Carl Tinch Sis. Co .•...... 214-231-1322 
UT Murray, Bu1t6IWorth Mk1g. • . . . . . . . . . . . • 801-266-2244 
WA Seattle, Advanced Power Prod. ....... 206-852-9558 

Chromalox 
INSTRUMENTS AND CONTROLS 

FAX: 615-793-3563 
CHROMALOX INSTRS. & CONTROLS, 1382 Hei~ 

Quaker Blvd., La Vergne, TN 37086-3536, Tel: 615-793-
3900, T8..EX: 55-5129; EmpL: 110; Sis. Mgr: John Cox 
................................................. 001124 

CHROMATICS, 2558 Mountain Ind Blvd, Tucker, GA 
30084, Tel: 404-493-7000, TWX: 810-766-8099 

CHRONO-LOG CORP., 2 W. Park Ad., Haver1own, PA 
19083, Tel: 215-853-1130, TB.EX: 831579; Empl.: 20; SIs. 
Mgr: Frank Sherlock ........................... 001078 

Local Sales Offices & Reps 
Can Don Mills, Onl, York Instrs. ........... 416-445-1255, 

CHRONOMITE LABS, 21011 S. Figueroa SL, Carson, CA 
90745, Tel: 213-320-9452; EmpI.: 15 

CHURCHILL CORP, 344 Franklin SL, Box G, Melrose, MA 
02176, Tel: 617-665-4700; FSC No.: 94667; Empl.: 30; Sis. 
Mgr: W. Schermerhorn 

CIMCO WIRE & CABLE, INC. See Specialty Cable 
Corp. 

CINCH CYLINDRICAL DIVISION, Labinal Comps. & 
Systems, Inc., 8821 Science Center Dr, Minneapolis, MN 
55428, Tel: 612-537-1010, TWX: 910-576-2746; SIs. Mgr: 
Jim Simmons 

Local DislJibutors 
CA Brea, AerofIHe Entprs. .......•......... 714-773-4251 
CA Culver CRy, HerniRon/ Avnet ...•...... 213-556-2800 
IL Chicago, Elctm. Connector ............ 312-767-2200 
NY Ronkonkoma, Conca Elctms. ......... 516-467-8200 

CINCINNATI ELCTRNS., 2630 Glendale MiHard Rd., 
Cincinnati, OH 45241, Tel: 513-733-6100, TELEX: 21-
4452, TWX: 810-464-8151; FSC No.: 80045; EmpL: 800; 
Sis. Mgr: Kenneth Gilkey 

CINCINNATI ELECTROSYS, 420 Wards Comer Rd., 
. Loveland, OH 45140, Tel: 513-831-4347 

CINCINNATI SUB-ZERO PRODS., 12011 Mosteller Rd., 
Cincinnati, OH 45241, Tel: 513-772-8810, T8..EX: 214390 
SUBZERO CIN, FAX: 513-772-9119; Empl.: 80; SIs. Mgr: 
George Molenaar 

CIPHER DATA PRODS. INC, P.O. Box 85170, San Diego, 
CA 92138, Tel: 6190578-9100, TWX: 910-335-1251, FAX: 
619054908037; Empl.: 2000; Sis. Mgr: Wes Bankston, VP 
Sis.; Dis/. Mgr: Wes Bankton 

CIPRICO INC, 2955 Xenium Lane, Plymouth, MN 55441, 
Tel: 612-55Ef.2034, FAX: 612-55908799; Empl.: 73; SIs. 
Mgr: Bill Rest 

CIRCLE ELECTRONICS, A Division of F-Dyne 
Elctms., 3501 Electronics Way, W. Palm Beach, FL 33407, 
Tel: 305-844-1310, FAX: 305-842-1858; Sis. Mgr: William 
Edwards 

CIRCUIT ASSEMBLY CORP., 18 Thomas St, Irvine, CA 
92718-2703, Tel: 714-855-7887, TELEX: 163109UD; FSC 
No.: 52072; EmpL: 275; SIs. Mgr: Edward Cadden 

CIRCUITECH, INC., Division of Heyco, Inc., 542 
Industrial Way West, Eatontown, NJ 07724, Tel: 201-542-
6550, FAX: 201-542-1612; Empl.: 80; Sis. Mgr: Jim 
Harrison 

CIRCUITS, INC, 59 Deming Rd., Bertin, CT 06037, Tel: 203-
828-3526; EmpL: 105 

CIRCUIT TECHNOLOGY INC, 160 SmHh SL, 
Farmingdale, NY 11735, Tel: 518-293-8886, TWX: 510-
224-8555; Empl.: 600; Sis. Mgr: Kurt Kuhl 

CIR-Q-TEL., INC, 6600-04 Virginia Manor Rd., BeRsville, 
MD 20805, Tel: 301-946-1800, TWX: 710-828-0521, 
ESYLNK: 62756149, FAX: 301-94901874; FSC No.: 21377; 
~L:45 

CIRRIS SYSTEMS, 1864 S. S1ate, Sle 90, SaR Lake CRy, 
UT 84115, Tel: 801-468-6600, 800-424-7747, FAX: 801-
467-7494; Sis. Mgr: Brent S1ringham .......... 0.1229 

CIRTECH, EG & G, 15237 Cherry SL, Shawnee Mission, KS 
66223, Tel: 913-681-2801, TWX: 910-74Ef.6806; FSC No.: 
5915; EmpL: 100; Sis. Mgr: Wallace C. Wilson 

CITIZEN 
FAX: 213-836-1140 

cmZEN BUSINESS MACHINES, 2999 Overland Ave, 
S1e. 203, Los Angeles, CA 90064, Tel: 213-556-0961, 800-
421-8516, TB.EX: 2020668; EmpL: 10; Dis/, Mgr: Robin 
Pierce . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .. 0.1080-1081 

Local DislJibutors 
CA Los Angeles, MeHess V, Inc ........... 213-826-8133 
CA Los Angeles, MFI, Inc .....•........... 213-826-8133 
IL Chicago, Micro Elctm. Business. . . . . .. 312-53902994 
NY Hewlett, MetropolHan Sis. ............. 516-59907900 
NY Hewlett, MetropolHan SIs. Co. ......... 516-59907900 
OH Centerville, EMA, Inc .... 216-562-6104,513-433-2600 
TX Houston, Coulomb Elctms. . . . . . . . . . . .. 713-820-3210 

CLAIREX ELECTRONICS, Clairex Corporation, 
5608. 3rd Ave, Ml Vernon, NY 10550, Tel: 914-864-6602, 
FAX: 914-664-6449; Empl.: 192; Sis. Mgr: Gerald SmHh 
................................................. B·1270 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. .. . 
FL Boca Raton, Sales Specialists ....... . 
GA Doraville, Advanced Comps. Mktg. . .. . 
CA Escondido, Clairex Elctronics ........ . 
Il Chicago, Berndt Assoc. . ............. . 
IN Carme~ Bemdt Assoc •................ 
MA BoRon, Key Sales Assocs. ........... . 
MI Grand Haven, Hilltronics ............. . 
MI Royal Oak, HilRronics ..•.•............ 
MN Minneapolis, H.M.A. .................. . 
MO Bridgeton, Can Tech, Inc. ............ . 
MO Raytown, Cen Tech, Inc. . ............• 
NY Seaford, Abbott Assoo. .............. . 
OH Richfield, Geolronix .................. . 
OH Trotwood, Geotronix·lnc .............. . 
PA Allison Park, Geotronics, Inc .......... . 
PA Newtown Square, W. Reeves Assoc. .. 
TX Austin, J. B. Guenther ................ . 
TX Dallas, J. B. Guenther ................ . 
UT Sandy, GTM Assocs.,lnc. ......•....... 
WA Seattle, H. Levinson ................. . 
WI Milwaukee, Bemdt Assoc. ............ . 
EXP NJ, Oradell, Sylvan Ginsbury ........ . 

Local DislJibulors 
CA Culver CRy, EV Roberts .............. . 
CA Hayward, KEA Elctms. ............... . 
CA Laguna Hills, Oplo Plus .............. . 
CA San Carlos, Control Design Supp.,lnc. 

CT Wallingford, Sager Elctrns. ........... . 
FL Miami, Elctm Equip. . ................ . 
IL Chicago, Bell Indus. ......•........... 
IN Indianapolis, Graham Elctrns. ........ . 
MD Rockville, All American Transistor .... . 
MA Hingham, Sager Elctms. . ............ . 
MA Norwel~ Bordewieck Eng. SIs. ........ . 
MI Ann Arbor, Wedemeyer Elctm ....... . 
MN Minneapolis, Stark Elctrns. ........... . 
MO St Louis, Van Sickle Radio ElecL .... . 
NJ Ml Laurel, D.F. Assocs. .............. . 
NY Buffalo, SummH Distr ................. . 
NC Charlotte, Dixie Elctms ............... . 
OH Columbus, Hughes Peters ........... . 
OK Tulsa, Allair .......................... . 
SC Columbia, Dixie Radio ............... . 
TN Knoxville, Dixie Elctms. .............. . 
TX Houston, Allair ....................... . 
TX Richardson, Allair .....•............... 
WA Seattle, Radar Elec. •.................• 
Can Willowdale, Ont, Electro Sonic ....... . 

205-881-5493, 
305-395-5371 
404-448-7025, 
6HH4908474 
312-283-0713 
317-884--0114 
617-77902780 
616-847-1010, 
313-435-0920, 
612-920-8200 
314-291-4230 
816-358-8100 
516-781-5256 
216-65906100 
513-854-5939 
412-487-1770 
215-356-7500 
512-256-0004 
214-891-8500 
801-483-4103 
206-323-5100 
414-545-8400 
201-261-3200 

213-870-9561 
415-887-2900 
714-380-8654 

408-996-9197 
203-265-4600 
305-871-3500 
312-982-9210 
317-634-8466 
301-251-1205 
617-74906700 
617-65904915 
313-665-8811 
612-332-1325 
314-621-5000 
6090234-5324 
715-884-3450 
704-377-4348 
614-294-5351 
918-665-0523 
803-77905332 
615-936-4131 
713-462-2410 
214-231-5166 
206-282-2511 
416-494-1666 

CLARKE 

GENERAL 
INSfRUMENf 

FAX: 312-262-7819 
CLARE DIVISION, Generallnatrumant Corp., 3101 

W. Pratt Blvd., Chicago, IL 60645, Tel: 312-282-nOO, 
T8..EX: 210075; EmpL: 2400; SIs. Mgr: Dermot Brereton; 
Dist. Mgr: Dermot Brereton....... 8·1354,1384-1385 

Local Sales Offices & Reps 
AL Huntsville, Electramarl< Assocs. •...... 205-53Ef.7040 
P;z Scottsdale, SummH Sis. .... . . . . • . . . . . . 602-996-4850 
AR Ft SmHh, Electra Reps., Inc............ 501-452-7822 
CA EI Toro, Gen.lnstr, Clare Div .......... 714-586-0650 
CA Los Angeles, Reed EIctrn. Mktg. ...... 213-588-6676 
CA San Diego, Gery Chilcote Assocs. .... 6190728-7678 
CA San Jose, Ruppert Sis. & Engrg. ...... 408-998-8717 
CO Westminster, Western Region Mktg. •. 303-430-8883 
CT Waterbury, ConnTech-Ranan ......... 203-754-2823 
FL ARarnonte Springs, Sis. Engrg. Concepts 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-682-4800 
FL Deerfield Beach, Sales Engrg. Concepts 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-426-4601 
FL St Petersburg. Sis. Engrg Concepts .. 813-823-8221 
GA Norcross, Electramark ................ 404-446-7915 
IN Indianapolis, Schank Elctm. Mktg. ..... 317-842-8204 
IA Cedar Rapids, Lorenz SIs. Inc. ........ 3190377-4666 
KS Merriam, Lorenz SIs. Inc. .. . . . . . . . . . . .. 913-384-6556 
MD Randallstown, Beacon North Inc. ..... 703-478-2480 
MA Needham Heights, Kanan Assocs. .... 617-44907400 
MI Troy, Schank Elctm. Mk1g. ............ 313-588-2040 
MN Eden Prairie, High Technlg. SIs. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-944-7274 
MO Bridgeton, Lorenz SIs. ................ 314-997-4558 
NE Lincoln, Lorenz Sis. ................... 402-475-4660 
NJ Palisades Park, Janco Technlg. ....... 201-941-4008 
NY Hicksville, Generallnstr, Clare Div .... 516-933-3645 
NY Rochester, Electra SIs. Co,!, .. . . .. . . .. 716-427-7860 
NY Syracuse, Electra Sis. Co,!, ........... 315-483-1248 
NC Raleigh, Zucker Assocs. .............. 9190782-8433 
OH Dayton, Baehr-Greenleal & Assocs. . .. 513-43900724 
OH Lakewood, Baehr, Greenleaf & Assoc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 216-892-1770 
OR Portland, Westmark Elctms. Inc. .. . . . . . 503-641-8780 
PA Erdenheim, Omni SIs. ................. 215-233-4600 
PA Evans CRy, Baehr-Greenleaf & Assocs. 

....................................... 412-776-2151 
TX Dallas, Electra Reps .................. 214-248-3852 
TX Houston, Electra Reps ................ 512-33901163 
UT SaR Lake CRy, Westem Region Mktg. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. 801-466-1646 
VA S1erling, Beacon North, Inc. ........... 703-478-2480 
WA Seattle, Westrnark EIctms. Inc. ........ 206-281-4025 
Can Toronto, Ont, Generllnstr. Of Can, Ltd. 

416-78907831 

CLARKE-HESS COMMUNICATIONS RESEARCH 
CORP., 220 West 19th SL, New York, NY 10011, Tel: 212-
255-2940, TELEX: 238667-RAPID NYK; FSC No.: 34423; 
EmpL: 14 ................................. 001230-1232 

Local Sales Offices & Reps 
AL Huntsville, Teqstec ................... 205-883-6699 
CT Manchester, ICS Assocs. ............. 203-64903765 
FL Cocoa Bch., Teqspec ................. 305-783-3444 
FL Ocala, Teqspec . . . . . . . . . . . . . . . . . . . . . .. 904-347-1707 
FL Palm Harbor, Teqspec ................ 813-785-2276 

C.P. Clare 
The 8~ Over Largest ; 8,000,000 

Relay •• i Relays & 
Distributor ~ Switches 

in the World. ~~ in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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CLARKE 
GA Norcross, Teqspec ...•............... 404-242-7215 
IL Chicago, Pat LindElctms.............. 312-726-3513 
IN Indianapolis, Pat Lind Elctms. ..•...... 317-632-7444 
MA westford, ICS Assocs. ...•......•..•.. 617'1192-3545 
MN Circle Pines, Pat Lind Elctms. . . . • . • . . . 612-786-5770 
NC Winston-Salem, Teqspec .......•..... 919-723-8102 
WI Milwaukee, Pat Lind Elctms. .......... 414-224-0146 

CLAROSTAT MFG. CO, INC, Hawker Siddeley, PLC, 
3 Washington st, Dover, NH 03620, Tel: 603-742-1120, 
TELEX: MCI 6713344, FAX: 603-742-<l481; FSC No.: 
12697; EmpL: 600; SIs. Mg,: A. Whitten, (OEM); Dist. Mgr: 
H. E. Taylor 

CLARY CORP, Precision Instrs. Div, 320 w. Clary Ave., 
San Gabrie~CA 91776, Tel: 819-287-6111, TWX: 91D-589-
3369, FAX: 81SC286-7216; EmpI.: 70; SIs. Mg': AI Hedges 

CLAUSS CUTLERY CO., Aico Industries, 223 N. 
Prospect St, Fremont, OH 43420, Tel: 419-332-7344, FAX: 
419-332-8077; EmpL: 90; Sis. Mg,: Thomas D. Reinert; 
Dis/. Mg': Thomas D. Reinert 

CLEAN ROOM PRODS, 1800 Ocean Ave., Ronkonkoma, 
NY 11779-6526, Tel: 516-589-7000, TELEX: 645151; 
EmpL: 110; Sis, Mg': Robert S. Keerton 

CLEVELAND CRYSTALS, Box 17157, Euclid, OH 44117, 
Tel: 216-486-6100, TWX: 81D-421-8031, FAX: 216-486-
6103; FSC No.: 8K400; EmpL: 40; ,Sis. Mg,: P. D. Marlowe 

CLIFTON PRECISION, utton Systems, Inc., Marple 
at Broadway, Clifton Hgts., PA 19018, Tel: 215-622-1000, 
TWX: 51 D-669-9782, FAX: 215-623-6344; FSC No.: 66197; 
EmpL: 1000; Sis. Mg': C.Scalies ., ............. B·12OO 

Local Sales Offices & Reps 
AZ Phoenix, Clifton Precision............. 602-242-0910 
CA Canoga PI<, Clifton PreCIsion ......... 818-347-0603 
CA Cupertino, Clifton Precision .....•..... 409-996-7507 
CA los Gatos, luscombe Engrg. Co. ..... 409-37D-2020, 
CA San Clerfiente, Clifton Precision ...... 714-492-6904 
CO Longmont Luscombe Engrg. Co. ..... 303-939-6666, 
FL Longwood, Boetto Corp. .............. 305-331-1771 
MA W. Newton, Larcom Inc. .......... ,.... 617-244-2053 
MN Bloomington, PWC, Inc. ............... 612-831-5999 
MO Sl louis, Midwest M9Ijdian ........... 314-879-4441 
NY Greenlawn, Reflex Elctm .............. 516-549-1888 
OR TIgard, Vantage Corp. ..............•. 503-62D-3280, 
PA Clifton Heights, Eastern SIs. ........... 215-622-1000 
TX Garland, Carey, McMahill & Assocs. ... 214-681-1414 
MI Grand Rapids, Midwest Meridian ...... 616-699-7391 
WA Bellevue, Vantage Corp. .............. 206-455-3460, 

CLiMATRONICS, 140 Wilbur PI., Bohemia, NY 11716, Tel: 
516-567-7300, TELEX: 5101007669; Empl.: 46; SIs. Mgr: 
David Gilmore 

CLiPLITE, See Visual Communications 

CML MACARR DIV., Marine Electric RPD, Inc., 666 
Pacificst, Brooklyn, NY 11217, Tel: 719-857-2400, TELEX: 
12-5327; FSC No.: 00062; Empl.: 100; Sis. Mgr: Gary 
Mandell ........................................ [)O2084 

Local Sales Offices & Reps 
WI Prembine, The Winn Agy .............. 715-324-6129 
MI Delroit Bill Teplitz Associates ........ 216-439-3265 
OH Cincinatli, Teplitz Assocs. ............. 513-481-1648 
OH Cleveland, Teplitz Assocs. ............ 216-439-3265 
Can Montreal, Metrone .................... 514-483-2323, 

CMV SOFTWARE SPECIALISTS INC., 5009 W. 12th St, 
Sioux Falls, SD57106, Tel: 605-339-6645 

COAST COIL CO, Coast Magnetics, 5333 W. 
Washington Blvd, Los Angeles, CA 90016, Tel: 213-939-
6186, TELEX: 886103 AMI SPACE ASA; FSC No.: 05254; 
EmpL: 50 

COASTCOM, P.O. Box 27066, Concord, CA 94527, Tel: 
415-825-7500, TWX: 91 ().481-5781; FSC No.: 415 
882-2015; EmpL: 100; Sis. Mgr: Thomas M. Hresko, Nat'L 
Oir. Sis. 

. COAXIAL DYNAMICS, 15210 Industrial Parkway, 
Cleveland, OH 44135, Tel: 1-8OO-COAXIAL, TELEX: 
980830, FAX: 216-362-3804; Empl.: 40; Sis. Mgr: R. J. 
Scott; Dist. Mgr: J. R lItei 

COAXITUBE CORP, 245 Naylor Mill Ad, Salisbury, MD 
21801,Tel:301-549-3911, FAX: 301-546-3913; EmpL: 10 

COBER ELECTRONICS, 102 Hamifton Ave, Stamford, CT 
06902, Tel: 203-327-0003; TWX: 71 D-474-3371; FSC No.: 
28909; EmpL: 100; Sis. Mgr: Saul Haffner 

Manufacturers and Sales Offices Directory 
CODAR TECHNOLOGY, INC, 1500 Kansas Ave., Bldg. 

2E, Longmont, CO 80501, Tel: 303-776-0472, TELEX: 
4947090 Codar, FAX: 303-776-1806; EmpL: 18; Sis. Mg,: 

. D.BredIey 

CODENOLL TECHNOLOGY CORP., 1086 N. Bwy, 
Yonkers, NY 10701, Tel: 914-965-6300, TELEX: 648159; 
Empl.: 65; Sis. Mgr: R.E. Mcinnis; Disl. Mgr: E.H. 
Sakaguchi 

COOl SEMICONDUCTOR, INC, 144 Market St, 
Kenilworth, NJ 07033, Tel: 201-299-0400, TELEX: 844-
796; FSC No.: 16352;19500; Empl.: 48; Sis. Mgr: Joe 
LaBruna; Dist. Mg,: Joe LaBruna 

CODY ELECTRONICS, INC, 22!14-C Ringwood Ave., San 
Jose, CA 95131, Tel: 409-432-7570, FAX: 409-432-1981; 
Empl.: 15; SIs. Mg;: Scott Cody 

COGNITRONICS, 25 Crescent St, Stamford,CT 06906, 
Tel: 203-327-5307, TWX: 71D-474-3523, FAX: 203-327-
2002; EmpL: 180; Sis. Mgr: Vincent Harrison 

COHERENT COMMUNICATIONS SYS. CORP, 60 
Commerce Dr, Hauppauge NY 11786, Tel: 516-231-1550, 
TELEX: WUI 96-1439,FAX:516-23HI018; Empl.: 175; Sis. 
Mgr: William Hendrix 

COHERENT GENERAL, INC., Picker Rd., Sturbridge, MA 
01566, Tel: 617-347-2681, TELEX: 95-1806, FAX: 617-
347-5134; EmpL: 200; Sis. Mgr: William H. Shiner . 

COHERENT, INC., 3210 Porter Dr, Palo Mo, CA 94304, 
Tel: 415-493-2111, TELEX: 34-8304, FAX: 415-493-1566; 
EmpL: 1502; Sis. Mgr: WilliamShiner/Paul Crosby 

COILCRAFT, 1102 Silver Lake Rd, Cary, IL 60013, Tel: 
312-639-2361, TELEX: 216378, TWX: 91 D-651-2251 , FAX: 
312-639-2366; Empl.: 1200; SIs. Mgr: Larry Thompson 
........................................... A·1225-1230 

Local Sales Offices & Reps 
AZ Lake Havasu City, T. J. Mktg. ......... 602-453-3233 
CA San Jose, Westron ................... 408-997-7332 
FL Lauderhill, Innovative Mktg. ........... 305-485-6869 
KS Olathe, Advanced Tech. Sis. .......... 913-782-8702 
MA Braintree, Coilcraft .... .. . .. . .. .. .. . .. . 617-649-9194 
MI Clark Lake, Dick Trull ................. 517-529-9285 
MO Sl LouiS, Advanced Tech. SIs. ........ 314-879-2921 
NC Raleigh, Rick Burns Assoc. ........... 919-876-2224 
TX EI Paso, Coilcraft ..................... 915-592-7891 
VA lynchburg, M & S MIg. Svcs. ......... 801-272-5643 
WA Kirkland, DM~ Inc. .. .. . ........ ... .. ... 206-823-4798 
Can Qakvllle, Onto Haftronles .............. 80().387-7955 

COIL -a CORP, 340 Bronxville Rd, Bronxville, NY 1(i708, 
Tel: 914-337-4775; Empl.: 12 

COILTRONICS, INC., 984 S.W. 13th Court, Pornpana 
Beach, FL 33069, Tel: 305-781-8900, FAX: 305-782-4163; 
EmpL: 200; Sis. Mgr: lynn Haydan 

COIL WINDING EQUIPMENT CO., R.R. Plaza, P.O. Box 
660, Oyster Bey, NY 11771, Tel: 516-922-5660, TELEX: 
14-3128; EmpL: 25; Sis. Mgr.; Joseph Pizzonia 

FAX: 201-371-0318 
COLBER CORP" 26E Buffington st, Irvington, NJ 07111, 

Tel: 201-371-9500, TWX: 71D-995-4416; Empl.: 50; Sis. 
Mgr: Roberta Bryner ..................... A.1902-1903 

Local Sales Offices & Reps 
IN Fort Wayne, Wafter \IV. Bieberich .. :... 219-432-2537 
TN Fairview, Wafter W. Bieberich ......... 615-799-0120 

COLE-HERSEE CO, 20 Old Colony Ave, Boston, MA 
02127-2467, Tel: 617-289-2100, TELEX: 94-0901; Sis. 
Mgr: Wesley L Peterson 

CD 
INSTRUMENT 

FAX: 714-241-9061 
COLE INSTRUMENTS, 2650 S. ClOddy Way, Santa Ana, 

CA 92704, Tel: 714-556-3100, TELEX: 678421; FSC No.: 
31946; EmpL: 60; Sis. Mgr: P. Hanson .... ' ..•• B·1676 

Local Sales Offices & Reps 
AL Huntsville, Brandel-Stephans ....•.... 205-883-0445, 
AZ Scottsdale, Advent Comps. ........... 602-48HI044 
CA Anaheim, Gabriel & Assocs. ...•.•...• 714-666-0660 
CA Los Altos, Nickerson-Gray & Assocs. 

................... ,. . .. . . .. .. .. .. . . .. .. 415-941-5777 
CO Parker, TMA Colorado Inc. • . . . . . . . . . .• 303-841-3435, 
FL Deerfield Bch, Brandel-Stephens ..... 305-427-5441, 
FL Orlando, Brandel-Stephens ........... 305-427-5441, 
GA Atlanta, Brandel-Stephens ............ 404-261-7579, 
IL Rolling Meadows, Eagle Tech. SIs., Inc. 

IN 
MD 
MA 
MI 
MN 
NJ 

Ft Wayne, Naunas Sis. Co. . ......... . 
Gaithersburg, Carwithen Assocs. .... . 
Norwood, Torn Maguire & Assocs. ... . 
Birmingham, Forand SIs. Co .......•... 
Minneapolis, Design Technlg.lnc ..•... 
Wayne, Howard Kagan & Assocs., Inc. 

NY Scotlsville, Floring & Assocs., Inc. .... . 
NC Greensboro, Brandel-Stephens ...... . 
OH Hudson, Electro-Com ................ . 
OR Portland, Westmark EIctms. ..........• 
PA West Chester, TCA ................. .. 
TX Dalles, Control Components Inc. ..... . 
UT Saft Lake City, TMA Colorado Inc. . .. . 
WA Seattle, Weslmark Elctms. ........... . 
Can Toronto, Ont, Wilson Entprs. •......... 

312-991-0700, 
219-432-4792, 
301-921-9545, 
617-551-0500, 
313-644-0087 
612-424-7605, 

201-694-1115, 
716-889-4614, 
919-274-6952, 
216-656-3273, 
503-641-6780, 
215-692-6853, 
214-459-8877 
801-463-1009, 
206-281-4025, 
416-766-0510, 

COLLINS AVIONICS DIVISIONS, Rockwell Inti., 400 
Collins Ad NE, Cedar Rapids, IA 52498, Tel: 319-395-1000, 
TELEX: 464-421, TWX: 91D-525-1321; EmpL: 4,325; Sis. 
Mgr: R.N. Thorpe 

g Colmer Semiconductll', InC. 

FAX: 214-233-0481 
COLLMER SEMICONDUCTOR, INC;, 14368 Proton 

Rd, Dalles, TX 75244, Tel: 8Q().527-0251, 214-233-1589, 
TWX: 91 Q-66D-5462; Empl.: 50; Sis. Mgr: Gene Uecker 
. . .. . .. .. .. . . . . . . . .•.. .. . .. . .. . . .. .. . .. .. .. A·2127-2129 

Local Sales Offices & Reps 
TX Dallas, Collmer Semiconductor Inc. ... 8Q().527-o251 
IL Des Plaines, Eleclron Mktg. Corp. ..... 312-299-2330 
IN Ft Wayne, Arete SIs. Inc............... 219-423-1478 
IN Greenwood, Arete Sis. Inc ............. 317-882-4407 
KS lenexa, Midtec Assocs., Inc ........... 913-541-0505 
CA S. Mission Viejo, Collmer Semiconductor Inc. 

....................................... 714-582-2188 
MA N. Burlington, Omni-Rep,.............. 617-245-4511 
MN Minneapolis, Loren Green Assocs. .... 612-571-6666 
CA San Jose, Coriltech Mktg. . . . . . . . . . . . .. 409-294-5445 
MO St Louis, Midtec Assocs., Inc. .....•..• 314-275-6666 
NJ Nutley, Falk-Baker Assocs. ........... 201-661-2430 
NY Clark Mills, KLM Garner .............. 315-653-6126 
NC Cary, Tec Rep Svcs., Inc. ............. 919-467-6444 
NC Charlotte, Tec Rep Svcs. Inc. ......... 704-342-3900 
OH Beachwood, Elctrn. Salesmasters . . . .. 216-831-9555 
OR Portland, Elctm. Engrg. SIs. ........... 503-639-3978 
PA Hatboro, Electro Rep ................. 215-674-4421 
RI Cumberland, Omni-Rep . . . . . . . . . . . . . .. 401-333-2353 
CO Golden, J. F. Hurlbut Co. . . . . . . . . . . . . .. 303-279-7796 
TN Nashville, Tec Rep Svcs. Inc. ......... 615-832-0449 
TX Austin, Barry SIs., Inc. ................. 512-837-3616 
TX Houston, Barry SIs., Inc. ............... 713-784-5660 
CT Madison,Omni-Rep.... . .. .... . ...... 203-421-4561 
FL Oldsmar, Boggs & Assocs. .. . .. . .. .... 813-855-1812 
TX Richardson, Barry Sis., Inc. ............ 214-234-0255 
VA Richmond, Glasscock Assocs. ........ 804-74D-0063 
FL W. Palm Bch, Boggs & Assocs. ....... 305-479-8062 
WA Redmond, Eictm. Engrg. SIs. .......... 206-883-3374 
WI Waukesha, Electron Mktg. Corp. ...... 414-547-1505 
GA Alphretla, Tec Rep Svcs., Inc. ......... 404-594-8973 
Can Mississauga, Onl, R-Theta Inc. ....... 416-89D-0221 

Local Distributors 
IN Carmel, Allex Elctrns., Inc. ............ 317-849-1323 
IL Chicago, NEP Elctms., Inc. .•.......... 312-625-8400 

COLORADO 
CRYSTAL CORP 

FAX: 303-667-3500 
COLORADO CRYSTAL CORP" 2303 W. 8th st, 

Loveland, CO 80537, Tel: 303-667-9248; FSC No.: 33096; 
EmpL: 105; Sis. Mgc David Lind ......... A·1355-1357 

646 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Calabasas, Shel Schreiber Assocs. ... 818-703-8083 
CA Los AlIos, Kolm MkIg. AssI>c. ........• 415-948-2635 
IA Cedar Rapids, Barnes Midwest Sis. ... 319-393-9790 
KS Overland Pari<, Barnes Midwest SIs. .• 913-469-968B 
MA Randolph, Bengal. . . . . . . . . . . . . . . . . . . . . 617-961-4120 
OR Beaverton. L D. EIcIms. . . . . . . . . . . . • . . . 503-649-6177 
TX Austin, Oeler & Menelaides ........... 512-453-0275 
TX Dallas, 0eIer & Menelaides •.........• 214-361-8876 
TX Houston, Oeler & Menelaides ......... 713-682-7001 
WA Spokane, L D. EIcIms. ................ 509-922-4683 

COLORADO DATA SYSTEMS, INC, 3301 W. Hampden 
Ave., Unil C, Englewood, CO 60110, Tel: 303-762-1640, 
TWX: 910-933-0193; Empl: 70; SIs. Mg,: Louis J. Klahn, 
Jr. 

COLORADO VIDEO, INC, Box 928, Boulder, CO 60306, 
Tel: 303-530-9560, TWX: 910-940-3248, FAX: 303-530-
9569; Empl: 28; Sis. Mg,: N. H. Bennett 

COLORGRAPHIC COMMUNICATIONS CORP, New 
Peachtree Ad., P.O. Box 6044B, Atlanta. GA 30366, Tel: 
404-455-3921, FAX: 404-458-0616; Empl: 50; SIs. Mg,: 
Michael Parrish 

COLUMBIA CHASE CORP, HUMISEAL DIV., See 
HumiSeal Div. 

COLUMBIA COMPONENTS, 9 Division St, Sidney, NY 
13838, Tel: 607-563-3520; FSC No.: 59178; Empl: 12; Sis. 
Mg': Helen Monlren 

COLUMBIA ELEC. MFG, 4519 Hamifton Ave. N.W, 
Cleveland, OH 44114, Tel: 216-361-6060; Empl.: 60; SIs. 
Mg': H. W. Sussman 

COLUMBIA ELCTRN. CABlES DIV, See Carol Cable 
Co, Inc, Columbia Elctm. Cables Div. 

COLUMBIA RESCH. LABS, Macdede Blvd & Bullens La, 
Woodlyn, PA 19094, Tel: 215-872-3682, TWX: 510-669-
3625, FAX: 215-872-3682; FSC No.: 07571; Empl: 95; SIs. 
Mg,: Jack Sarty 

COLUMBUS ELECTRIC MFG. CO., Switch Division, 
Route 3, Box 90, Piney Flats, TN 37668, Tel: 1-600-251-
7828, TELEX: 533090 CEMCO USA; Empl: 160; Sis. Mg,: 
JohnP. Lipscomb 

COLUMBUS INSTRUMENTS, 950 N. Hague Ave., 
Columbus, OH 43204, Tel: 614-486-6176, TELEX: 246514; 
SIs. Mg,: Jan Czekajewski 

COMAIR ROTRON, A Kli Company, 12 North Street, 
Saugertias, NY 12477, Tel: 914-246-3615, TELEX: 551496, 
TWX: 510-247-1941, FAX: 914-246-1176; FSC No.: 
5Y921; EmpL: 600; Dist. Mg,: Richard T. Bagg 

Local Sales Offices & Reps 
Al Huntsville, Montgomery MkIg., Inc. ..•. 205-830-0498 
AZ Phoenix, WesIrep ..................... 602-997-6899 
CA Anaheim, WesIrep .•.............•.... 213-404-3661 
CA San Diego, Hadden Assocs. .......... 619-565-9444 
CA Santa Clara, Westrep .•..........•..•. 408-9B8-6B33 
CO Littleton, Lange Sis., Inc. .............. 303-795-3600 
FL Aftemonte Springs, Semtronics ....... 305-83.1-3233 
FL Clearwater, Serntronics .............•. 813-461-4675 
GA Norcross, Montgomery Mklg., Inc. ..... 404-447-6124 
IL (Northern), Sumer, Inc. .. . . . . . . . . . . . . .. 312-991-8500 
IN Ft Wayne, Frank J. Campisano Co. ... 219-486-6443 
IN Indianapolis, FrankJ. Campisano ...•. 317-253-7651 
IA Cedar Rapids, S & 0 Sis. ............. 319-363-7331 
MD Columbia, L D. Lowery, Inc. .........•. 301-381-0225 
MA Chelmsford, J. E. Boeing Co. .. . ....... 617-256-5600 
MI Southfield, Rathsburg Assocs, Inc. . ... 313-559-9700 
MN Mendota Hgis., G-II Sis., Inc. ....•..... 612-454-3086 
MO Bridgetown, Cen Tech,lnc. .....•..•.. 314-291-4230 
MO Raytown, Can Tech, Inc. .............. 816-358-8100 
NJ Springfield, F. F. Sylvester Assocs. .... 201-376-3324 
NY Saugertias, Comair Rolron, Inc. ....... 914-246-3615 
NC Cery, Montgomery Mklg., Inc. ......... 919-467-6319 
OH Cincinnati, Frank J. Campisano Co. ... 513-574-7111 
OH Cleveland, Components, Inc. .......... 216-243-9200 
OK Tulsa, Ammon & Rizos eo, ........... 916-663-8768 
OR Beaverton, Evergreen Mklg. Grp. .. . . • . 503-643-8020 
PA Broomal~ L D. Lowery, Inc. .....•..... 215-358-5300 
TX Austin, Ammon & Rizos Co.. .. . ... .... 512-454-5314 
TX Houston, Ammon & Rizos Co. ........ 713-781-6240 
TX Richardson, Ammon & Rizos Co. ...•. 214-644-5591 
UT SaIl Lake City, Lange SIs., Inc. ........ 601-487-0843 
WA Seattle, EVllrgreen MkIg. Grp. ......... 208-633-3160 
WI Brookfield, Sumer, ~nc. .. ........ ,.. ... 414-784-6641 
PR Halo Ray, Serntromcs ................ 609-766-Q7oo 
Can Hamiftcr, On!., Cartwright/Southall Assocs, Inc. 

...... ,' ................................ 416-523-0294 

Can Montrael, PO, Mcintyre Agencies Ltd 
514-731-9617 

Local Distributors 
CA Garden Grove, Richey/Western Elclms. 

....................................... 714-995-0060 
IL Chicago, Newark Elctrns. ............. 312-784-5100 
MI Livonia, RS Elctrns. ................... 313-525-1155 
MN Minneapogs, Indl. Comps., Inc ......... 612-831-2666 
NY Buffalo, Summtt Distrs., Inc. ........... 716-687-2600 
NY Melville, Anow/Kierullf Elec. Grp ...... 516-391-1510 
NY Westbury, Schweber EIcIms........... 516-334-7474 
PA Philadelphia, Alma EIcIms., Inc. ....... 215-699-4000 
TX Dellas, Hal~Mark EIcIms. ............. 214-553-4300 
TX Ft Worth, Allied EIcIms. .. .. .. .... .. ... 817-336-5401 
WA Bellevue, Aimac Elclms. Corp. ........ 206-643-9992 
Can Monlr~ Que, Prelco Elclms., Ltd .... 613-726-1800 
Can Scarborough, On!., Carsten Elclms. ... 416-495-7705 
Can Willowdale, On!., Electrosonic ......... 416-494-1666 

COMARK CORP., 93 W St, P. O. Box 474, Medfield, MA 
02052, Tel: 617-359-8161, FAX: 617-359-2267; Empl: 35 

COMATEL USA, INC, 22 Eagle Rd., Commerce PI<., 
Danbury, CT 06810, Tel: 203-797-9445, TELEX: 643-011, 
FAX: 203-790-9298; SIs. Mg': Tim Papp 

COMCLOK, INC., 1142 N. Gilbert St, Anaheim, CA 92601, 
Tel: 714-991-1560, 800-333-9825, FAX: 714-491-9825; 
Empl: 27; SIs. Mg,: Herb Plumhoff ............ A·1358 

Local Sales Offices & Reps 
CA Arcadia, HMC .. .. .. . .. .. .. .. .. .. .. .... 818-447-0958 
CO Denver, Electrophase .......... . . . . . .. 303-296-0443 
MA Malden, J-K Assocs. .................. 617-321-2922 
OR Portland, SPS Elctrns. ................ 503-297-6919 
TN McMinnville, B & D Mklg. ............. 615-473-7155 
TX Dallas, Bredenco ..................... 214-352-3554 

Local Distributors 
CA Sunnyvale, Target EIcIms. ............ 408-734-5611 

COMDATA CORP., 7900 N. Nagle Ave, Morton Grove, IL 
60053, Tel: 312-470-9600, TELEX: 4931765 

COMLINEAR CORP., 4800 Wheaton Drive, Fort Collins, 
CO 80525, Tel: 303-226-0500, TELEX: 45-0681; FSC No.: 
62839; Empl: 100; Sis. Mg,: John perzow 

COMMUNICATION CABLES & CONNECTORS, The 
Dutton Co., 8255 Black Run Rd., Nashport, OH 43830, 
Tel: 614-828-2466; Empl.: 30; SIs. Mg': Don Ritterbusch; 
Disl. Mg,: Don Ritterbusch 

COMMUNICATIONS INSTRUMENTS, INC" P.O. Box 
520, Hwy. 74 East, Fairview, NC 28730, Tel: 704-628-1711, 
TELEX: 577436; FSC No.: 58614; EmpL: 450; SIs. Mg,: R. 
McClinton ................................ B.1386-1393 

Local Sales Offices & RePs 
Al Huntsville, Macro Mklg. Assoc. . . . . . . .. 205-883-9630 
Al Huntsville, Time Elclms. .............. 205-721-1133 
AZ Phoenix, CPS Assocs. ................ 602-246-1097 
AZ Tempe, Time Elctms. ................. 602-967-2000 
CA Anaheim, Time Elctms. ............... 714-937-0911 
CA Chatsworth, Time Elclms. ... . . . . . . . . .. 818-998-7200 
CA Long Beach, R D & D SIs. Engrg. ..... 213-986-1116 
CA San Diego, Time Elclrns. .... .. .. .. .. .. 619-586-1331 
CA Santa Clara, Ross Mklg. .............. 408-968-8111 
CA Sunnyvale, Time Elclms. . . . . . . . . . . . . .. 408-734-9888 
CA Torrance, Time Elctrns. ............... 213-320-0660 
CO Denver, AKI Entprs. ................... 303-368-4468 
CO Englewood, Time Elctrns. ............. 303-799-6851 
CT Cheshire, Time Elctrns. ............... 203-271-3200 
CT Torrington, Phoenix SIs. .............. 203-496-7709 
FL Ft Lauderdale, Time Elctms. . . . . . . . . .. 305-974-4800 
FL Orlando, Time Elctms. ................ 305-841-6565 
FL Oviedo, Conley & Assocs. ............ 305-365-3283 
GA Allanta, ElectroAir .. .. ........ .. .... ... 404-351-3545 
GA Norcross, Time Elctms. ............... 404-446-4446 
IL Arlington HIs., MB SIs. ................ 312-392-9499 
IL Wood Dale, Time Elclrns. ............. 312-350-0610 
IN Ft Wayne, Denton Mklg. ........ 219-486-0865/1264 
IA Cedar Rapids, C. H. Horn & Assocs. .. 319-393-8703 
KS Lenexa, Midwest Tech. SIs. ........... 913-886-5100 
MD Coumbia, Time Elctrns. ............... 301-964-3090 
MD Ellicott City, Doss Elclrns. . . . . • . . . . . • .. 301-465-1336 
MA Needham, Component Technlg., Inc. .. 617-449-8490 
MA Peabody, Time EIcIrns................ 617-532-6200 
MI Grosse Pointe Park, Greiner Assocs., Inc. 

....................................... 313-499-0168 
MN Bloomington, Time Elctrns. ........... 612-532-1250 
MN North Mankato, EI SIs. .......•.....•.. 507-345-5766 
MO St Louis, Time Elctrns. ............... 314-391-6444 
NJ Pine Brook, Time Elctrns. ............. 201-582-4611 
NY E. Syracuse, Time EIcIms. ............ 315-432-0355 
NY East Rockaway, HW Comp. Tech ..... 516-599-2999 
NY Hauppauge, Time Elctms. ............. 516-273-0100 
NY Syracuse, M. M Hare Co. ............. 315-457-6859 

COMPLE 
NC Charlotte, Time EIcIrns. ............... 704-522-7600 
NC Raleigh, Godwin Assocs. ............. 919-878-6000 
OH Cleveland, Arthur H.,Baier Co. ........ 216-461-6161 
OH Dayton, Arthur H. Baier Co. ........... 513-276-4128 
OH Dublin, Time EIcIms. .................. 614-761-1100 
OR Beaverton, Quest Mklg., Inc. .......... 503-641-7377 
OR Portland, Time EIcIms. ........ .. .. .. .. 503-684-3780 
PA King of Prussia, Time EIcIms. ......... 215-337-0900 
TX Austin, Time EIcIms. .................. 512-339-3051 
TX Carrofton, Time EIcIms. ............... 214-241-7441 
TX Georgetown, Semco .. .. .. .. .. .. .. .... 512-863-2620 
TX Houston, rime EIcIms. ................ 713-530-0600 
UT Saft Lake City, Time EIcIms. .......... 601-973-8181 
WA Bellevue, Quest MkIg. ................ 206-747-9424 
WA Redmond, Time Elctrns. .............. 206-882-1600 
Can Montr~ Que., Empro Sis. Co. ... . . . .. 514-341-6420 
Can Richmond Hil~ On!., Renmark EIcIms., Lid (Off. No. 1) 

....................................... 416-881-8844 

Local Distributors 
Al Huntsville, Time EIcIms. .............. 205-721-1133 
AZ Tempe, Time EIcIms. ................. 602-967-2000 
CA Anaheim, TimeEIcIrns. ............... 714-937-0911 
CA Chatsworth, Time EIcIrns.............. 818-998-7200 
FL Orlando, T & T Prods., Inc. ............ 305-857-2282 
MD Baltimore, Electronic Component Sis., Inc. 

....................................... 301-358-1900 

COMMUNICATION TECHNIQUES INC, 36 Route 10, 
East Hanover, NJ 07936, Tel: 201-684-2560, TWX: 710-
986-8265; FSC No.: 53213; SIs. Mgr: Louis R. Trummel 

FAX: 516-585-3534 
COMPAC, 1320-13 Lincoln Ave., Holbrool<. NY 11741, Tal: 

516-585-3400; FSC No.: 62099; Empl: 35; 510. Mot: Peler 
C. Rao .. ............. B·ll77; C·1022-1025 

Local Sales Offices & Reps 
GA Atlanta, EMA Inc. ..................... 404-448-1215 
TX Dallas, Talo Products ................. 214-644-8010 
SC Greenville, EMA Inc. ................•. 803-233-4637 
CA Westlake Village, CAl-Rep. ........... 818-991-1940 
AL Huntsville, EMA Inc. .................. 205-837-7383 
AZ Scottsdale, Territorial Mklg. ........... 602-994-8665 
CA Sunnyvale, EAI ....................... 408-996-8B58, 
IL Palatine, R-TeI<........................ 312-459-6170 
IL Prospect Heights, R-TeI<, Inc. ......... 312-459-6170 
IN Ft Wayne, R-Tel<, Inc. .. .. .. . .. .. .. .... 219-432-8783 
MA Haveril~ L-K AssI>c. ................... 617-373-1313 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NJ Sicklerville, Brown & Assocs. ......... 609-629-2254 
NC Raliegh, EMA Inc. .. .... .. .. .. .. .. .. ... 919-847-8800 
VA Fairfax, Schiblay Assocs. ............. 703-591-3008 

Local Distributors 
CA Cupertino, EIcIm Resources. . . . . . . . .. 408-996-6B58 

COMPACT POWER COMPANY, 17282 Orange Drive, 
Yorba Linda, CA 92686, Tel: 714-996-5826; SIs. Mgr: 
Charles Lindberg ............................... 002090 

COMPACT SOFTWARE. INC, 4B3 McLean Boulevard, 
Paterson, N,J 07504, Tel: 201-881-1200, TELEX: 130073, 
FAX: 201-681-6361; FSC No.: 43304; Sis. Mgr: Jerry 
Brocklahurst 

COMPAR, D.G.W. Electronics Corporation, 85 Spy Ct, 
Markham, Ontario, Canada L3R 4Z4, Tel: 416-475-8500, 
TELEX: 06-966600, FAX: 416-475-4158 

COMPEX CORP, Taunton Professional Park, 238 Taunton 
Blvd., Medford, NJ 06055, Tel: 609-596-9368, FAX: 609-
596-3482; Empl.: 24 

Local Sales Offices & Reps 
CA North Hollywood, Crown EIcIms., Inc. 

CA Saratoga, E. Reid Miller, Corp. ....... . 
NH Amherst, Cellahan Assocs. .......... . 
NJ Englewood, Cooper Assocs. ......... . 
NJ Morrestown, Stern Assocs. ........... . 
OH Lancaster, Cain-Forlaw Co, Inc. ...... . 
TX Dallas, Texas Avionics ............... . 
Can Neapeen, On!., Intrade Canada, Inc. .. . 

213-877-3550 
408-257-6927 
603-883-9000 
201-871-4985 
609-234-0681 
614-654-4800 
214-363-6324 
613-727-1272 

COMPlEXX SYSTEMS, INC, Astrocom Corp., 4930 
Research Dr, Huntsville, Al 35605, Tel: 205-B30-4310; 
Empl: 30; SIs. Mgr: Kent Johnson; Dist. Mg': Bob Claeys 
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COMPLI Manufacturers and Sales Offices Directory 

COMPLIANCE DESIGN INC, 593 Massachusetts Ave., COMPUTER AVIONICS, See CAC Microcircuits, Inc. 
Boxboro, MA 01719, Tel: 617-264>-4668, TWX: 317-632-
DASH, FAX: 617-263-7066; SIs. Mgt: Harry Davis 

COMPONENT GENERAL, INC, 13620 Wright Cir, 
Tampa, R. 33626, Tel: 813-655-6655, FAX: 813-85&-2761; 
EmpL: 30; . SIs. Mgr: James A Cook 

Local SaleB Offices & Reps 
CA Palo AKa, Mollard Mktg. .....•. :....... 415-961-0456 
DC Washington, M. Lader Co. . . . • . . . . . . . . . 202-296-2497 
MA Andover, Bee Assoc................... 617-475-2124 
MN Minneapolis, Comstrand •..•..•.••.•.. 612-788-9234 
MO Grandview, R R aurton .............. 816-763-5365 
NY Buffalo, Ed WesIgren Assoc. ... . . . . . . . 716-632-0011 
NY New Rochelle, Robert Diamond Inc. .. 91+832-2828 

'PA LafayeHe Hil~ M Lader Co. .•........• 215-825-31n 
PA Murrysville, Pittsburgh Sis. Assoc. ..... 412-327-3266 
EXP CT, New Canaan, Control Devices .... 203-966-7311 

COMPONENT MFG. SVC., INC. 1 Component Park, W. 
Bridgewater. MA 02379. Tel: 506-580-0111. FAX: 508-559-
9693; Empl: 600; SIs. Mgr: Scott Allen; Dist. Mgr: Wayne 
Douglas •.. ... .. ... ..•... ... ... ..... ..•..•.. .. .. C·1304 

COMPONENT RESEARCH CO. INC •• 1655-26 St. 
Santa Monica, CA 90404, Tel: 213-829-3615. TWX: 910-
343-6864; FSC Il10.: 12517;Multiple; E"1ll: 230; SIs. Mgr: 
Sylvia Kellermen ..•.•................•... A.1031-1069 

COMPONENTS CORP •• 6 Kinsey P~ Denville, NJ 07834. 
Tel: 201-627-0290. FAX: 201-361-5801; FSC No.: 26364; 
EIJ1ll: 20; SIs. Mgr: W. H. Gordon 
. . .•..•.. ... ... .. .....•.. .... .. . .. .. C.1306-1307, 1703 

Local $ales Offices & Reps 
CA Laguna Nigue~ SMC Sis. ............. 714-240-8309 
CA Santa Cruz, LeRep ................... 408-458-0667 
R. Orlando, EAB, Inc. .................... 305-891H 444 
IL Rolling Meadows, Heartland Tech. Mktg. 

....................................... 312-5n-9222 
MN Hopkins, S. J. Coltins & Assocs. .. . . . .. 612-933-7661 
NJ New Brunswick, Synergy Sis. ......... 201-826-5090 
OH Worthington, The Dynel Co. . ..... .. ... 614-436-9452 
OR Beeverton. LeRep .................... 503-826-7978 
TX Dellas, deforest Sis. Co. ..........•... 214-349-3290 
EXP France, Charles Thayer ............... 33-50.73.69.13 
Can Mia8iaaauga. Onl, T. W. Wilson Sis. ... 416-8n-8200 

Local Distributcr8 
AZ Tempe, Control Design Supp. ......... 602-829-7981 
CA Anaheim, Sisco lnels. ................. 71+835-0360 
CA Anaheim, Control Design Supp. •••.... 213-802-2429 
CA Los Angeles, Strassner Sis. Co. ....... 213-242-6623 
CA Manhatten Beh.. Prime Electro Prods. 

....................................... 213-379-3642 
CA San Carlos, Control Design Supp. ., . .. 415-592-4608 
CA San Jose, Sisco lnels. ................. 406-435-8960 
R. Altamonte Springs, Control Design Supp. 

.•...............................•..... 305-786-3220 
GA Slone MIn.. Control Design Supp. •.... 404-979-3502 
IL Franklin PI<.. Sisco Inds. .. .. ........... 312-451-1230 
IL Genoa. Control Design Supp. ......... 815-784-6519 
IN Indianapolis, Conlrol Design Supp. ..•. 317-788-0551 
IA Marion, Control Design Supp. .......•. 319-373-2923 
MA Northboro, Papi Supp. Co. ............ 617-393-3127 
MA Wobum, Sisco lnels. .................. 617-936-8590 
MN Minneapolis, Control Design Supp. .... 612-721-1628 
MO St Louis, Con1rol Design Supp. ....... 314-426-3150 
NJ Englewood, ac EIc1ms. . .............. 201-569-0975 
NY Mt Vernon, OAR Indl EIc1ms. ....•.... 914-699-2224 
NC Charlotte, Con1rol Design Supp. . . . . . • . 704-566-4410 
OH Cenl!Hville, Industrial Prods. Dis1bg. ... 513-435-2066 
PA Malvern, Con1rol Design Supp. .•.•.• . . 215-296-0150 
TX Arlington. Sisco Inds. ................. ' 817-840-7046 
TX Dallas, Control Design Supp. . ... .. .• .. 214-358-0489 
WI New Berlin, Control Design Supp ...... 414-784-1016 

COMPONENTS DIV. Sangamo Weston, Inc, Box- 128, 
Pickens, SC 29671. Tel: 803-876-6311, TELEX: 57-0441. 
TWX: 81 00:397-2496; FSC Il10.: OOB53; Sis. Mgt: Bob Hand 

COMPONENT SPECIALTIES CORP, 9143 E. La Rosa 
Dr, Temple City. CA 91780. Tel: 213-283-0015, FAX: 819-
287-7189; FSC Il10.: 28984; Empl: 45; Sis. Mgr: D.R Heins 

COMPUCART, Versa Tee Corp., 107 N. Rome Ave, 
Tampa, R. 33606, Tel: 800-237-9024. 813-251-2431; 
Ernpl: 25 

COMPu-MECH INC, 5242 Angola Rd.. Toledo. OH 43615, 
. Tel: 419-535-8702, TWX: 510-601-7362, FAX: 419-535-

0605; Sis. Mgr: John Slanley III 

COMPUMOTOR CORPORATION, 1179 N. McDowell 
Blvd.. Petaluma. CA 94952, Tel: 707-n6-1244 

COMPUTALKER, Compuvoice, Inc, 1119 ColoradO 
Ave., SIs. 115. Santa Monica, CA 90401. Tel: 213-393-
n81; E"1ll: 1; SIs. Mgr: Lloyd Rice; Dist. Mgr: Lloyd Rice 

COMPUTER CABLE .& PRODS., INC. Vertex 
Computer cable & Products 

C COMPUTER COMPONENTS INC. 

FAX: 914-738-6706 
COMPUTER COMPONENTS, INC., 629 Filth Ave., 

Pelham, NY 10lI03. Tel: 914-736-1611; FSC No.: 12965; 
Empl: 25; SIs. Mgr: John Hunsicker; Dist. Mgr: John 
Hunsicker ...................................... 8.1394 

COMPUTER CONVERSIONS CORP •• 6 Dunlon Ct, E. 
Northport, NY 11731, Tel: 516-261-3300. TWX: 510-226-
0448, FAX: 516-261-3308; FSC Il10.: 51086; Ernpl.: 100; 
SIs. Mgr: S. J. Renard •......•..•.....•... ·001144-1145 

Local SaleB Offices & Reps 
CA N. Hollywood, Crown EIc1rns. ......... 213-8n-3550 
CA San Carlos, Cyrnatix .................. 415-592-6076 
IL Hollman Estates, Bu-Nell Engrg. Co. .. 312-843-8600 
IL Westmont. GnH Sis. .................. 312-654-2535 
IN Mishawaka, Engrd. Sis. ............... 219-255-5111 
IA Hollman Estates, Bu-Nell Engrg. ...... 312-843-8600 
MA Brookline, Technology Prod. Grp. ..... 617-731-0858 
MI Newport, Industrial Sensors, Inc. ...... 313-269-3374 
NM Albuquerque, FI)'-Gates .. ,........... 505-262-1525 
NY Moravia, Electrotech Sys. ... "........ 315-497-1598 
NC Kanepolis, Bass & Assocs. . . . . . . . . . . .. 704-933-1762 
OH Cincinnati, Rilco ...................... 513-271-0630 
PA Ingoma. Greye Glass ................. 412-366-8664 
TX Humble, Au10mated Dynamics •.•. . . .. 713-852-9500 

COMPUTER DESIGN & APPLICATIONS INC, 411 
Waverly Oaks Rd.. Waltham, MA02154, Tel: 617-647-
1900. TELEX: 232-2240; Sis. Mgr: Thomas Goliash 

COMPUTER DEVICES. 749 Middlesex Turnpike, Nutting 
Lake, MA 01665, Tel: 617-663-4980. TELEX: 949398; 
Empl: 60; Sis. Mgr: Sandra R Clark; Dist. Mgr: Dick 
Leeman 

COMPUTER DYNAMICS SALES. 107 S. Main St. Greer. 
SC 29651. Tel: 803-8n-8700; SIs.Mgr: Bruce Alexander 

COMPUTER INSTRUMENTS. 100 Madison Ave., 
Hempstead, NY 11550, Tel: 516-493-8200. TWX: 510-222-
4189. FAX: 516-493-8327; Empl: 50; Sis. Mgr: a Peskin 

COMPUTER MAINTENANCE CORP., 405 Murray Hill 
Pkwy. East Rutherford, NJ 07073, Tel: 201-896-0707. 
TELEX: 132-156; Empl.: 105; Sis. Mgr: Arlhur Young 

FAX: 818-882-0492 
COMPUTER OPTICAL PRODUCTS, INC., SUb. of 

Hathaway Corp.. 9321 Eton Ave, Chatsworth. CA 
91311-6910, Tel: 816-BB2-0424. TELEX: 16-33-73-UD; 
Ernpl: 50; Sis, Mgr: Neal Hinkle ............... B.1883 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. ........... ,.... 205-533-5165 
CA Santa Clara, Fahrner-Miller Assocs. '" 408-727-9800 
CO Englewood, Dynatech, Inc. ."......... 303-n3-2B30 
CT Wethersfield, Underwood Sis., Corp. .. 203-563-3046 
R. Maitland, EIR, Inc.. .. .. .. .. . .. . .. • .. ... 305-660-9600 
IL Addison, Vikeland Sis. ................ 312-832-8425 
IN Fort Wayne, Denton Mktg. """""" 219-488-0665 
MA Lowel~ Underwood Sis. Corp .......... 617-256-8191 
MN St Peu~ Vikeland Sis. .................. 612-645-4647 
NC Research Triangle Park, DHR Mktg. ... 919-781-1961 
OH Cincinnati. Stegman-Blaine Mktg, Inc. 

OH Cleveland, SIegman-Blaine Mktg, Inc. 

OH Vandalia, SIegman-Blaine Mktg, Inc. .. 
OR Beaver1on, General Elctms. .....••.... 
TX Austin, RF. Kimball Co., Inc. .....•.... 
TX Houston, RF. Kimball Co., Inc. .....•.. 
TX Richardson; RF. Kimball eo.; Inc. .... . 
UT Layton, Dynatech, Inc. .............. .. 

513-729-1969 

215-475-1515 
513-890-7975 
503-641-5288 
512-443-5284 
713-840-0590 
214-231-3447. 
601-546-4837 

VA Vinlon, DHR Mktg. ............. ,...... B04-359-8B03 
WA Renton, General EIc1ms. .............. 206-226-9505 

COMPlJTER PERIPHERALS INC, 2635 Lavery Ct, SIs. 
5, Newbury PI<.. CA 91320, Tel: 805-499-5751, 800-B54-
7600, TELEX: 759299CP1, FAX: B05-498-884B; EmpL: 50; 
Dist. Mgt: Mike Krunic 

COMPUTER POWER INC,'124 W. Main ~ High Bridge. 
NJ OBB29. Tel: 201-636-8000, BOo-52B-5OB8, TELEX: 

. 847481; FSC No.: 3643; Empl: 185; SIs. Mgt: J. Robert 
HoeIIIer; Dist. Mgr: J. Robert HoeHIer 

FAX: 305-971-7526 
COMPUTER PRODUCTS INC., Power 

Conversion. 2900 Gateway Drive, Pompano Beh.. R. 
33069-4803, Tel: 305-974-5500; FSC Il10.: 82125; E"1ll: 
1900; .Sls. Mgr: Norm S: Berkowitz; Dist. Mgr: Edward N. 
Bennett ..•.•.......... 001096-1098, 1496, 1B39-1674 

Local Sales Offices & Reps 
AL Huntsville, Electro-Mech Sis. Engrg. .. . 
AZ Scottsdale, Sunwnit Sis. .............. . 
CA Los Angeles, Wiley Co. .. ........... .. 
CA Ontario, Bytewide Mktg, Inc. ........ .. 
CA San Diego, Wiley Co. ............... .. 
CA Santa Clara, Criterion MIrs. Reps. .•... 
CO Aurora, Electrodyne ................. .. 
NC Raleigh, Electrornech Sis. Engrg. Co. .. 
FL Oviedo, Conley & Assocs. ........... . 
GA Atlanta, Elec1ro-Mech Sis. Engrg. ...•.. 
IL Itasca. Janus, Inc. ................... .. 
IN Indianapotis, SAl Mktg. Corp. ........ .. 
IA Boise, Cascade Comps. ............ .. 
KS Leewood, Dy-tronix, Inc. ............ .. 
KS Wichi1a, Dy-lronix, Inc. ............... . 
MD Columbia, Professional Reps. """'" 
MA Norwood, MPS Elctms. .............. . 
MA Wobum, Alpha Omega Sis. .•...•..•.. 
MI Fenton, SAl Mktg. Corp. ............. .. 
MN MinneepoNs, SIan Clothier Co. ....•... 
MO Bridgeton, Dy-tronix, Inc. ............ .. 
NJ Hasbrouch Hgts., Comp-Tech. Sis. ... . 
NM Albuquerque, Summit Sis. ........... . 
NY Singharn1on, Empire Tech. Assocs. ... 
NY Great Neck, F & F Metro, Inc. ....... .. 
NY Rochester. Empire Tech ............ .. 
NY Skanealeles, Empire Tech .......... .. 
NC Raleigh, Zucker Assocs.. Inc. .•.•...... 
OH Columbus, SAl Mktg. Corp. .......... . 
OH Dayton, SAl Mktg. Corp. ............. .. 
OH Shaker Hgts., SAl Mktg. Corp ........ .. 
OK Tulsa, Ammon & Rims .............. , 
OR Beaverton, Micro Sis. ................ . 
PA Erdenheim, Omni Sis., Inc. .......... .. 
TN Jonesville, Electromech Sis. Engrg. Co. 

TX Austin, Ammon & Rizos ............. .. 
TX Houston, Ammon & Rizos ...... , .... .. 
TX Richardson, Ammon & Rizos ...••.•.. 
lIT Salt Lake City, EIectrodyne, Inc. .•..•.. 
WA Bellevue, Micro Sis., Inc. ............ .. 
WI Milweukee, Janus, Inc. .............. .. 
Can Lachine,Quebec, Bytewid<j Mktg, Inc. 

205-660-0592 
602-996-4850 
213-666-1611 
416-875-1 B66 
619-453-9018 
406-988-6300 
303-685-8903 
919-790-0104 
305-365-3283 
404-447-6478 
312-250-9650 
317-545-1010 
206-343-9866 
913-339-6333 
316-836-0664 
301-381-7480 
617-769-8700 
617-933-0237 
313-750-1922 
612-944-3456 
314-291-47n 
201-226-7400 
505-343-9866 
607-n2-0651 
516-492-4080 
716-425-3775 
315-665-5703 
919-782-8433 
614-451-on8 
513-435-3181 
216-751-3833 
916-863-8788 
503-645-3754 
215-233-4600 

615-753-2964 
512-454-5131 
713-781-6240 
214-644-5591 
801-284-8050 
206-451-0568 
414-542-7575 

....................................... 51+836-4121 
Can Ottawa, Om, Bytewide Mktg. .......... 613-726-0031 
Can West Vancouver aG, Blakewood EIc1rns. Sys., Inc. 

....................................... 604-261-8099 

Local Distributors 
AL Huntsville, Bell lnels. .................. 205-837-1074 
AL Huntsville, Marshailinels. ...•.....•... 205-881-9235 
AL Huntsville, SChwebel' EIctrris. ..•...•.• 205-895-D480 
AZ Phoenix, Marshall IneIs. ..•.....•...... 602-496-0290 
AZ Phoenix, Schweber EIc1ms. ........... 602-997-4874 
AZ Tempe, An1hern/Lionex....... .. ..... 602-966-8600 
AZ Tempe, Bellinds. ........ ,............. 602-996-7600 
AZ Tempe, Marshallinds. ................ 602-966-8181 
CA Canoga Park, SChweber EIc1ms. ... :.. 818-999-4702 
CA Chatsworth, An1hem/Lionex .......... 816-700-1000 
CA Chatsworth, Marshalllnds. ............ 816-407-4100 
CA EI Monte, Marshailinels. .............. 816-459-5500 
CA Garden Grove, Bellinds. .............. 714-895-7801 
CA Gardena, Bellinds. ."................. 213-515-1600 
CA Gardena, Schweber Elctms. .......... 21 ;3-327-8409 
CA Irvine, Anthern/Uonex ................ 714-788-4444 
CA Irvine, Marshall Inds. ............... ,.. 714-456-5395 
CA Irvine, Schwebel' EIc1ms. ' 

........................ 714-863-0200/213-537-4321 
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Manufacturers and Sales Offices Directory 
CA Los Angeles, Bell IOOs. . . . . . . . . . . . . . • . . 213-826-6778 
CA Milpitas, Marshallinds. ... . . . . . . . . . . . .. 408-943-4600 
CA Milpitas; Pow ... Systems Distrs. ....... 408-263-1063 
CA MIn. View. Bell Inds. .................. 415-960-1440 
CA N. Hollywood, B. J. WoKe Entprs. ...... 213-877-5518 
CA Rancho Cordova, Marshall IOOs. ...... 916-635-9700 
CA Roseville. Bellinds. ................... 916-989-3100 
CA Sacramento. Anthem/Uonex ......... 916-922-8800 
CA Sacramento. Schweber Elctms. ....... 916-929-9732 
CA San Diego. Anthern/Uonex ........... 619-546-7893 
CA San Diego. Belllnds. .................. 619-268-1277 
CA San Diego. Marshallinds. ........ . .. .. 619-578-9600 
CA San Diego. Schweber Elctms. . . . . . . . .. 619-45(}-0454 
CA San Jose. Anthem/Uonex ............ 408-295-4200 
CA San Jose. B. J. WoKe Entprs ........... 408-731-3433 
CA San Jose. Schweber Elctms. . . . . . . .. .. 408-432-7171 
CA Sunnyvale. Bell Inds. . . .. 408-734-8570.408-773-1100 
CA Thousand Oaks, Bell Inds. ............ 805-499-6821 
CO Englewood, Anthem/Uonex .......... 303-790-4500 
CO Englewood, Schweber Elctms. ........ 303-799-0258 
CO Thomton, Marshallinds. .............• 303-451-8383 
CO Wheat Ridge, Bell Inds. ............... 303-424-1985 
CT Danbury. Schweber Elctms. ........... 203-748-7080 
CT Meriden, Anthem/Lionex ............. 203-237-2282 
CT Wallingford, Marshall Inds. ............ 203-265-3822 
FL AHamonte Springs, Schweber Elctms. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-331-7555 
FL Deerfield Beh., Bellinds. .............. 305-421-1997 
FL EI Monte Springs, Marshallinds. ...... 305-841-1878 
FL Ft Laud ... dale. Marshallinds. ......... 305-977-4880 
FL Largo. Bellinds. ...................... 813-541-4434 
FL Ovieda, Aztech Elctms. ............... 305-365-2241 
FL Pompano Beh, Schweber Elctms. •... 305-977-7511 
FL Sl Petersburg, Marshallinds. ......... 813-57&1399 
GA Norcross, Bell Inds. ................... 404-662-0923 
GA Norcross, Marshallinds. .............. 404-923-5750 
GA Norcross, Schweber Elctms. .......... 404-449-9170 
IL Elk Grove. Bellinds. .................. 312-64o.0474 
IL Elk Grove. Schweber Elctms. ......... 312-364-3750 
IL Elk Grove VL Anthem/Lionex ........ 312-64Q.6066 
IL Schaumburg, Marshall Inds. 312-490-0155 
IL Urbana, Bellinds. ..................... 217-328-1077 
IN Fort Wayne. Bell Inds. ................ 219-424-2433 
IN Indianapolis, Bellinds. .. 317-845-0737.317-299-5487 
IN Indianapolis, Marshallinds. ........... 317-297-0483 
IA Cedar Rapids, Bellinds. .............. 319-395-0730 
IA Cedar Rapids, Schweber Elctrns. ..... 319-373-1417 
KS Lexena, Marshallinds. ................ 913-492-3121 
KS Overland Park Schweber Elctms. . . . .. 913-492-2922 
MD Columbia, Anthem/Lionex ............ 301-381-0040 
MD Columbia, Aztech Elctrs. ............•. 301-995-6800 
MD Gaithersburg, Marshallinds. .......... 301-64o.945O 
MD Gaith ... sburg, Schweber Elctms. ....•. 301-84o.5900 
MA Bed1ord, Schweber Elctrns. ........... 617-275-5100 
MA Wilmington. Anthem/Lionex .......... 617-657-5170 
MA Wilmington, Jaco Elctrns. ............. 617-273-1860 
MA Wilmington, Marshallinds ............. 617-658-0810 
MA Winchest .... Bellinds. ................. 617-729-5800 
MI Ann Arbor. Bellinds. .................. 313-971-9093 
MI Livonia, LWC Distrs. .................. 313-464-7700 
MI Uvonia, Marshallinds. ................ 313-525-5850 
MI Livonia, Schweber Elctrns. ............ 313-525-8100 
MN Edina, Schweber Elctrns. ............. 612-941-5260 
MN Plymouth. Marshall Inds. .............. 612-559-2211 
MO Bridgeton, Marshallinds. ............•. 314-291-4650 
MO Earth City. Schweber Elctms. ......... 314-739-0526 
NH Hudson. Bell lnets. ..............•..... 603-882-1133 
NH Manchest .... Schweber Elctms. ....... 603-625-2250 
NJ Fairfield, Anthem/Lionex.............. 201-227-7960 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NJ Fairfield. Schweber Elctrns. ........... 201-227-7860 
NJ Mt Laure~ Marshall Inds. ............. 609-234-9100 
NM Albuquerque, Bell Inds. ............... 505-292-2700 
NY Farmingdale, Bellinds. .. . . . . . . . . . . . . .. 516-752-9303 
NY Hauppauge. Anthem/Lionex .......... 516-273-1660 
NY Hauppauge. Jaco Elctrns. ............. 516-273-5528 
NY Hauppauge, Marshallinds. . . . . . ... . . .. 516-273-2424 
NY Johnson City. Marshallinds. .......... 607-799-1611 
NY Rochester. Marshall Inds. ............. 716-235-7620 
NY Rochester. Schweber Elctms. ...•..... 716-424-2222 
NY Westbury. Schweber Elctms. .......... 516-334-7474 
NC Raleigh. Century Elctrns. .............. 919-782-2116 
NC Raleigh. Marshallinds. . . . . . . . . . ... . . .. 919-878-9882 
NC Raleigh. Resco/Raleigh .............. 919-781-5700 
NC Raleigh. Schweber Elctms. ........... 919-876-0000 
OH Beechwood, Schweber Elctrns. ....... 216-464-2970 
OH Dayton. Bell Inds. ..................... 513-435-6765 
OH Dayton, Marshall Inds. ................ 513-236-8068 
OH Dayton, Schweber Elctms. ............ 513-439-1800 
OH Solon. Marshall Inds. .................. 216-248-1788 
OH Westerville. Marshallinds. ............ 614-891-7580 
OK Tulsa, Norvell Elctrns. ................ 918-254-8606 
OK Tulsa, Schweber Elctms. . . . . . . . . .. .. .. 918-622-8000 
OR Beaverton. Almac Elctrns. . . . . . . . . . . . .. 503-629-8090 
OR Beaverton. Anthem/Uonex •.......... 503-643-1114 
OR Beaver1on. Marshall Inds. ............. 503-644-5050 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PA Horsham, Anthem/Lionex ........•... 215-443-5150 

PA Horsham, Schweber Elctrns. ......... . 
PA Norristown. Century Elctrn. Comps. . .. 
PA Pittsburg, Schwebel Elctrns. ......... . 
PA Pittsburgh. Marshall Inds. ............ . 
TN Nashville. Bellinds. .................. . 
TX Austin. Marshall Inds. ................ . 
TX Austin, Norvell Elctms. ............... . 
TX Austin, Schweber Elctms. ............ . 
TX CarrolRon, Marshall Inds. ............ . 
TX • Dallas, Norvell Elctms. ............... . 
TX Dallas, Schweber Elctms. ............ . 
TX Houston, Marshall Inds. •.............. 
TX Houston, Norvell Elctms. ............. . 
TX Houston. Schweber Elctms. .......... . 
TX Richardson, Bell Inds. ................ . 
UT San Lake City. Anthem/Lionex ....... . 
UT san Lake City. Bellinds. ............. . 
UT san Lake City. Marshall Inds. . ....... . 
WA Bellevue, Almac Elctms. ............. . 
WA Bellevue, Bellinds. .................. . 
WA Bellevue, Marshallinds ............... . 
WA Redmond, Anthern/Lionex ........... . 
WA Spokane. Almac Elctms. .. 't ........... . 
WI Brookfield, Marshall Inds. ............ . 
WI New Berlin, Schweber Elctms. . ...... . 
WI Waukesha, Bellinds. . ............... . 
Can Brampton. Onto Zentronics ........... . 
Can Calgary. Ana, Future Elctms. ......... . 
Can Calgary. Ana, Zentronics ............ . 
Can Downsview. Ont, Future Elctms. ..... . 
Can Edmonton, Ana, Future Elctms. ...... . 
Can Montrea~ Que., Zentronics ........... . 
Can onawa, Ont, Future Elctms. . ..•...... 
Can onawa, Ont, Zentronics ............. . 
Can Pointe Claire, Que .• Future Elctrns. ... . 
Can Richmond, B.C, Zentronics .......... . 
Can Saskatoon. Saskatchewan, Zentronics 

Can Ste. Foy. Que., Future Elctms. ........ . 
Can Vancouv .... B.C, Future Elctms. ...... . 
Can Winnipeg, Mani, Future Elctms. ...... . 
Can Winnipeg, Mani .. Zentronics .......... . 

215-441-0600 
215-631-5400 
412-963-8804 
412-963-0441 
615-367-4400 
512-837-1991 
512-837-5555 
512-339-0088 
214-233-5200 
214-233-0020 
214-661-5010 
713-895-9200 
713-777-1666 
713-764-3600 
214-69Q.0466 
801-973-8555 
801-972-6969 
601-485-1551 
206-643-9992 
206-747-1515 
206-747-9100 
206-881-0850 
509-924-9500 
414-797-6400 
414-764-9020 
414-547-8879 
416-451-9600 
403-235-5325 
403-272-1021 
416-638-4771 
403-438-2858 
514-737-9700 
613-82o.8313 
613-226-8840 
514-694-7710 
604-273-5575 

306-955-2202 
418-682-5775 
604-294-1166 
204-786-7711 
204-694-1957 

COMPUTER SYSTEM ASSOCS .• 7564 Trade St, San 
Diego. CA 92121. Tel: 619-566-3911. TELEX: 333693. 
FAX: 619-566-0581; Empl.: 15; SIs. Mgr: Bill Reed; Dis!. 
Mgr: Bill Reed 

COMPUTER SYSTEM PRODUCTS. 14305 21 st Ave. N, 
Minneapolis, MN 55447. Tel: 612-476-8866. 80(}'422-
2537. FAX: 612-476-6966; EmpL: 50; Sis. Mgr: Tom 
Quanbeck; Dis!. Mgr: Tom Quanbeck 

COMPUTER TERMINAL SYSTEMS. INC .• 75 Mall 
Drive, Commack, NY 11725-5703. Tel: 516-864-5260. 
TELEX: 291411. FAX: 516-864-5878; Empl.: 50; SIs. Mgr: 
PaulOnish 

COMPUTERWARE, INC .• 848Q.1 Tyco Rd. Vienna, VA 
22180. Tel: 703-821-8200; EmpL: 18; SIs. Mgr: Betsy 
Henderson 

COMPUTERWISE, 302 N. Winchester. Olathe, KS 66062. 
Tel: 913-829-0600. TELEX: 705337; Empl.: 20; SIs. Mgr: 
William W. Brown; Dis!. Mgr: William W. Brown 

COMPUTROL, MODCOMP. an AEG Co, 15 Ethan Allen 
Hwy, Ridgefield, CT 06877. Tel: 203-544-9871. TaEX: 
643358, FAX: 203-544-8833; Empl.: 85; SIs. Mgr: C. R 
WoHe 

COMPUTRON DISPLAY SYSTEMS, Xcel 
Corporation. 3100 New York Drive. Pasadena, CA 
91107. Tel: 818-791-5600. TELEX: 67-5485. TWX: 910-
588-3794; FSC No.: 07126; Empl.: 300; SIs. Mgr: R Van 
Horn; Dis/, Mgr: Kathy Privett .................. B·1055 

COMSPEC INC, 10700 Hammerly. Suite 120. Houston. TX 
77043, Tel: 713-481-4487. FAX: 713-461-8846; Empl.: 15; 
SIs. Mgr: T. A Paine; Dis!. Mgr: T. A Paine 

~ comstron COrporQtlon 

FAX: 516.,756-1167 
COMSTRON CORP •• 10 Hub Dr .• Melville, NY 11747. Tel: 

516-756-1100. TWX: 310.497-3525; Empl.: 120 
........•.................. A·1359. 1639; 0·1234-1235 

Local Sales Offices & Reps 
AL Huntsville, Southern Mktg. Assocs ..... 305-682-7317 
AZ Phoenix, Tech. Mktg. Specialists. . . ... 602-582-4800 

CONDOR 
CA Anaheim, Blair Assocs. ."'............ 714-220.1201 
CA Santa Clara, Ward Davis Assocs. ..... 408-245-3700 
CA Woodland Hills, Southern CA Tech. SIs. 

....................................... 818-704-9087 
CO Denver. Tech. Mktg. Specialists ....... 303-691-5820 
FL Longwood, Southern Mktg. Assocs. ... 305-682-7317 
FL Satellite Beh, Southem Mktg. Assocs. 

GA Marietta, Southern Mktg. Assocs. .... . 
IL Arlingfon Hgts., Dytec Central ........ . 
IN Indianapolis, Dytec Central .......... . 
KS Lenaxa, Dytec South ................ . 
MD Rockville. Creative Mktg. ............. . 
MD Rockville. Creative Mktg. Assocs. .... . 
MA Lexington. R J. Sickles .............. . 
MA Lexington. RJ. Sickles Assocs. ...... . 
MN New Hope, Baltz Assocs. ............ . 
MO Maryland Hgts., Dytec South ......... . 
NJ Teaneck, Sci. DYes. Eest ............. . 
NM Albuqu ... que, Tech. Mktg. Specialists 

305-777-8629 
404-566-0603 
312-394-3360 
317-297-5988 
913-888-0215 
301-251-4100 
301-251-4100 
617-662-5100 
617-862-5100 
612-546-8520 
314-739-0665 
201-837-1004 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-582-4800 
NY Melville. Carnes Assocs. ............... 516-694-1600 
NY WMney Pt, TAE-Rep . . . . . . . . . . . . . . . .. 607-692-3705 
NC Greensboro. Southem Mktg. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 919-282-6001 
PA Horsham, Pennsylvania Sci. DYes. .... 215-956-0700 
PA Springhouse. Pennsylvania Sci. DYes., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-643-3335 
WI Brookfield, Dytec Cen ................. 414-792-0320 
WI Brookfield, Dytec Central, Inc. ......... 414-792-0320 
Can OHawa, bnt, AIM Elctms. ............. 613-722-8286 

COMTECH MICROWAVE CORP .• Comtech Corp .. 63 
0_ Ave, Hauppauge. NY 11788. Tel: 516-435-4646. 
TELEX: 221-234 CMTCH; FSC No.: 31196; SIs. Mgr: J. 
Tardi 

COM/TECH SYSTEMS. INC, 10 Halyard Ad., Valley 
Stream, NY 11581-2813. Tel: 516-791-1175; Empl.: 10 

COMTEC INFORMATION SYSTEMS. INC .• 53 John 
St, Cumberland, RI 02884. Tel: 401-724-8500. TWX: 71o. 
387-1171; Empl.: 60; SIs. Mgr: R A Harninon 

CONAP. INC, 1405 Buffalo St, Olean, NY 14760. Tel: 716-
372-9650. TWX: 51 o.245-2769; EmpL: 120 

CONCEPT INDUSTRIES. App-Rep. Inc.. 3641 San 
Gabriel Riv ... Pkwy, Pico Rivera, CA 90660. Tel: 213-699-
0918, 80(}'255-2666. FAX: 213-692-8947; EmpL: 25; Sis. 
Mgr: Rosemary Martinez; Dist. Mgr: Kathy Sawyer 

CONCORD ELECTRONICS CORPORATION. 30 
Greal Jones St, New York, NY 10012, Tel: 1-212-777-
6571. TWX: 71 o.581-4930. FAX: 1-212-995-0161; FSC 
No.: 18310; EmpL: 225; Sis. Mgr: Josie Whealon 
.................................... C·I308-1309.1704 

CONDENSER PRODUCTS. 2131 Broad St, Brooksville, 
FL 34609. Tel: 904-796-3561. FAX: 904-799-0221; Empl.: 
30; SIs. Mgr: Bill Mason 

c 
DL POWER SUPPLIES 

FAX: 805-487-8911 
CONDOR D.C. POWER SUPPLIES, INC.. 2311 

Stalham Pkwy, Oxnard, CA 93033. Tel: 805-486-4565. 
TWX: 91 o.333-0681; EmpL: 250; Sis. Mgr: Dan Horan. VP 
Mktg,; DiS!. Mgr: Deborah Perez. .. .. .. .. 001676-1677 

Local Sales Offices & Reps 
AZ Phoenix, CPS Assocs. Inc. ............ 602-246-1097. 
CA Brea, Masco Elctrns. .................. 714-529-0866 
CA San Jose, QCI Assocs. ............... 408-432-1070 
CO Denv .... AKI Entprs. ................... 303-388-4488 
GA Marietta, FLW Southeas~ Inc. ......... 404-424-1731 
IL Schaumberg, Engrg. Prods. ........... 312-882-7640 
IN Greenfield, Engrg. Prods. ............. 317-894-7158 
IA Cedar Rapids, Palatine ............... 319-365-8071 
MA Taunton. Focus Elctms. SIs., Inc. ...... 617-824-3840 
MI Southfield, L H. Dickelman ........... 312-353-8210 
MN Edina, Engrg. Prods. .................. 612-835-9022 
MO Blue Springs, Palatine ................ 816-229-4007 
NJ Medford, Comp. Consfts. . . . . . . . . . . . . .. 609-654-5300 
NY Pittsford, C. W. Beach .. . . . . . . . . . . . . . .. 716-586-3200 
NY Yonkers, Sonkin Assocs. . . . . . . . . . . . . .. 914-988-8282 
OH Cincinnati. Stegman Blaine ........... 513-729-1969 
SC Greenville, RF SIs. .................... 803-234-6931 
TX Dallas, M Rep ........................ 214-349-5523 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 649 



CONDOR 
Can N. Vancouver, Be, Jerome & Francis 

/..Deal Distributots 
AI. Huntsville, T.E. Southeest .....•....... 
f!\Z. Phoenix, AerospaceS.W ............. . 
CA Anaheim, Pacesetter EIcIm& ......... . 
CA Bakersfield, KemEIec. ............... . 
CA Costa Mesa, FLW ...•................ 
CA Hayward, FLW .......•................ 
CA Orange, Milgray .•........ , .....•..... 
CA Sunnyvale, Pacesetter Elclrna .. , .... . 
CA Sunnyvale, Sierra West .....•...• ; ... . 
CO Westminster, Future EIcIrn& ......... . 
FL Ft Lauderdale, Allied •......... : ..... . 
FL Winter Pk, Milgray ................... . 
GA Decator, Allied .....................•.. 
IL . Elgin, Allied •.......................... 
IL Schaumberg, Engrg. Prods. .•......... 
KS Overland Pk, Milgray •..•..•.......... 
MD Columbia, Milgray •..•................ 
MD Columbia, Vantage .................. . 
MD Marlow Hgts., Allied .................. . 
MD Wheaton, Brimberg SI& .........•..... 
MA Westborough, Future Elclrna ...•..... 
MA Wilmington, Allied ................... . 
MI Ann Arbor, McNaughton-McKay ..... . 
MI Madison Heights, McNaughton-Mcl<ay 

604-986-1286 

205-83lHl808 
602-582-2779 
714-779-5855 
805-327-5151 
714-751-7512 
415-786-9070 
203-795-0711 
408-734-5470 
408-747-1188 
303-650-0123 
305-486-0500 
305-647-5747 
404-377-3555 
312-897-8200 
312-882-7640 
913-236-8800 
301-621-8169 
301-621-8555 
301-423-0161 
301-946-2760 
617-366-2400 
617-942-0150 
313-995-9515 

..................... "'................ 313-399-7500 
MN Eden Prarie, Cassidy ................. 612-944-0100 
MN Edina, Engrg. Prods. .................. 612-635-9022 
MN Minneapolis, Aerospace Comp. Prod. 

NJ MarHon, Milgray ..................... . 
NJ Mt Laure~ Future EIcIrn& ............ . 
NY Buffalo, Summit Distr ••................ 
NY Commack, Vantage ..•................ 
NY Mineola, Allied .......•.............•.. 
NY Yonkers, Kintronics .... , ............. . 
NC Raleigh, Allied ....................... . 
OH Cleveland, Milgray ................... . 
OR Poriland, Eoff ..................•...... 
TX Dallas, Cypress Elctma .............. . 
TX Fort Worth, Allied EIcIm& ............ . 
TX Richardson, Future Elctm& .......... . 
UT SaR Lake City, Future Elctm& ........ . 
WA SeaRle, Allied ........•... " .......... . 
WA Vancouver, Eoff ..................... . 
Can Toronto, Ont, Duncan Inst Ltd. ...... . 

612-884-4725 
609-983-5010 
609-778-7600 
716-887-2800 
516-543-2000 
516-248-2360 
914-968-7736 
919-876-5845 
216-447-1520 
503-222-9411 
214-869-1435 
817-336-5401 
214-436-2437 
801-972-6489 
206-547-2827 
206-694-7504 
416-742-4448 

CONDOR PACIFIC INOS., INC, 8053 Deering Ave., 
Canoga Park, CA 91304, Tel: 818-347-8331, TELEX: 65-
1442, FAX: 818-713-0162; FSC No.: 24321; Empl: 70 

CONDOR SYSTEMS, INC., 2133 Branham Lane, San 
Jose, CA 95124, Tel: 408-371-9580, TELEX: 184819 
Systems SANTA, FAX: 408-371-9569; FSC No.: 62065; 
Empl: 150; SIs. Mgr: Don Strandberg; Dis/. Mgr: Ed 
Brown 

CONDUCTNE RUBBER TECHNLG, 121 Gray Avenue, 
Santa Barbara, CA 931 01, Tel: 805-965-6511, TELEX: 658-
305, FAX: 805-963-2652 

CONDUCTIVE SYSTEM, INC., R.D. No.1, Box 1040, Rle. 
5 South, Amsterdam, NY 12010, Tel: 518-843-5740, 
ESYLNK: 7105410104, FAX: 518-843-5829; SIs. Mgr: 
John Severinsen 

Local Salas Off/cas & Reps 
CA Los AHos, Frauman Assoc& .......... 415-941-0860 
CT Danbury, D. Setter .................... 203-792-9446 
GA Atlanta, Hi-Tech Sis. ....•............. 404-641-8977 
MD BaHimore, Bernie WMe & Co. . . . . . . . . . 301-484-5400 
MO Sl Charles, Hayes Elec. .............. 314-922-6607 
NJ E. Windsor, Warren Engrg. Co ........ 609-443-3894 
NY Amsterdam, ConductiveSys., Inc. ..... 518-843-5740 
NY Rochester, Canavan-Scanlon '. . . . . . . .. 716-424-1830 
NY Syracuse, Canavan-Scanlon .......... 716-424-1830 
TX Dallas, Scanlon, Hughes & Assoc& ... 214-739-2888 
Can Downsview, Ont, HAR-TECH ......... 416-665-7290 

CONEXCO INTERNATIONAL., 175-20 Hillside Avenue, 
Jamaica, NY 11432, Tel: 718-523-4100, TELEX: 230629 
CONEX, TWX: 668657 CONEX, FAX: 718-291-1803; Sis. 
Mgr: Mike Costello 

CONFORMING MATRIX, Box 5126, Pl PI. Sta, Toledo, 
OH 43611, Tel: 419-729-3777; Empl.: 35 

CONKLIN INSTRUMENT CORP, West Rd., Pleasant 
Valley, NY 12569, Tel: 914-835-2136, FAX: 914-635-2510; 
Empl: 75; SIs. Mgr: Steven Muise, VP Mktg.; Dis!. Mgr: 
Steven M~ise, VP Mktg. 

CONNECT-AIR INTERNATIONAL, INC, SO 37th Sl 
N.E., Aubum, WA 98002, Tel: 206-939-4880, FAX: 206-
939-4882; Empl.: 50; Sis. Mgr: Ron Jones 

, i 

, Manufacturers and Sales Offices Directory 
CONNECTICUT HARD RUBBER CO, See CHR lnels. 

CONNECTICUT MICROWAVE CORP, 106 Powder Mill 
Ad., Box 389, Canton, CT 06019, Tel: 203-683-4247; FSC 
No.: 50974;EmpI; 10; Sis. Mgr: MichaeiOePalo 

FAX: 312-539-3825 
CONNECTOR CORP., 6025 N. Keystone Ave., Chicago, 

IL 60646,. Tel: 312-539-3108, TWX: 91()'221-6059; Sis. 
Mgr: Diane Racana ............•....•.... C-1310-1311 

CONNECTOR INDUSTRIES OF AMERICA. DIV., 
Microdot MIg, 639 N. Wayne, Cincinnati, OH 45215, Tel: 
513-733-3680; FSC No.: 32076; Empl: 35; Sis. Mgr: K C. 
Neal . 

FAX: 312-851-5040 
CONNOR-WINFIELD CORP., 1865 Selmarten Rd, 

Aurora, IL 60505, Tel: 312-851-4722, TELEX: 270244; FSC 
No.: 21022; Empl.: 35; Sis. Mgr: John Hoag 
....•.........•..•......................... A-1360-1363 

Local Sales Off/cas & Reps 
AI. Huntsville, Reynolds & Assoc& ....... 205-881-9362 
CA Agoura Hills, C.D.H. Assoc& .......... 818-707-1970 
CA Los AHos, Frauman Assocs. .......... 415-941-0660 
FL Melbourne, Reynolds & Assoc& ...... 305-259-7000 

CONOLOG CORP, 5 Colu~ia Rd, Somervllle,NJ 08876, 
Tel: 201-722-8081, TELEX: 833281, TWX: 710-4B()'9340 

CONRAC DISPLAY PRODUCTS GROUP, A Mark IV 
Industries Co., 1724 S. Mountain Ave., Duarte, CA 91010, 
Tel: 818-303-0095, TWX: 91()'584-5913, FAX: 818-303-
5464; Empl.: 450; SIs. Mgr: William Ems,Dir. of Broadcast 
SI&; Dist. Mgr: Scott Newton, Dir. of Var. SI& 

Local Salas Offices & Reps 
CA Berkeley, General Elctrna Sy& ........ 415-S27-7700 
CA Lawndale, Omega Video .............. 213-679-9021 
CO Bailey, Scientific Sya ........•........ 303-838-4615 
GA Atlanta, Elctrn. Equip. ................. 404-873-5642 
IL Elk Grove VIg, Swiderski EIcIrn& ..... 312-384-1900 
KY Edgewood, MidWest Corporation ...... 606-331-8990 
MA Woburn, OSI Sya ..................... 617-938-1403 
MN Bumsvill8, Emmons Assocs. .......... 612-89()'8920 
NY New York, L Matthew Miller Assocs._ 212-741-8011 
PA philadelphie, Lerro Elec. ..•........... 215-223-8200 
TX Dallas, MZB & Assoc. . . . . . . . . . . . . . . . .. 214-233-5535 
VA Arlington, Robert Slye Elclm& ........ 703-525-7272 
WA Seattle, North-Westlnd& ............. 206-722-7400 

CONSOLIDATED CONTROLS, 15 Durant Ave., Bethel, 
CT 06801, Tel: 203-743-6721, TELEX: 969615, TWX: 71 (). 
458-0446; FSC No.: 02750; Empl: 926; SIs. Mgr: AF. 
Jakubauskas 

1.:::. Consolidated 
~:"electronlc wire & cable 

FAX: 312-455-8837 
CONSOLIDATED ELECTRONIC WIRE & CABLE, 

11044 King Sl, Franklin Park, IL 60131-1412, Tel: 312-455-
8830, TWX;. 91 ().227-1705; FSC No.: 73612; Empl: 85; SIs. 
Mgr: Karl Rankin; Dist. Mgr: Steve Boynton 
..............•..•........•................ C-1828-1835 

Local Sales Offices & Reps 
AI. Huntsville, Elclm. Sis, Inc. ............ 205-533-1735, 
CA Downey, MgL Mktg. & Sis ............. 213-560-5584, 
CA. Los Gatos, Featherstone SI& Co. ..... 408-356-3243, 
CA Pacifica, Featherstone Sis. Co ........ 415-355-3172, 
CA San Diego, Mgt Mktg, &.SI& .......... 619-569-6611, 

CT Hartford, Tulimieri Assoc& ............ 203-525-3077, 
FL Melbourne, Phoenix Comp& .......... 305-723,4414, 
GA Norcross, EIcIrn. Sis., Inc. .....•.•..... 404-448-6554, 
IL Franklin Pk, Con. EIec. Wire & Gable 

IL 
IN 
IA 
KS 
MI 
MN 
MO 
NM 

Highland PI<, Bransky Sis. ••....•...•. 
Bloomington, Repptrorlics ••..... ' ...•. 
Cedar Rapids, R. W. Kunz & Assoc& . .' 
Prairie Village, R. W. Kunz & Assoc& .. 
Warren, Burcaw Co ..........••.....•. 
Minneapolis, Microelectronic SI& ..... . 
Sl Louis, R. W. Kunz & Assoc& ...... . 
Albuquerque, C.T. Carlberg & Assoc& 

NY Buffalo, NRM Mktg. Group ....•.....•. 
NY Skaneateles, NRM Mktg. Group ...... . 
NY Whitestone, Jack Brown EIcIms: ..... . 
NC Cary, Elctrn. Sis, Inc. .............•.... 
OH Beachwood, EIcIrn. Salesmasters, Inc. 

312-455-8830, 
312-433-2375 
812-334-0383 
319-396-5386 
913-648-3535 
313-573-4605 
612-82e-;094B 
314-966-4977 

505-888-3883 
716-634-4300 
315-685-8991 
718-767-1917, 
919-467-6486, 

.................•...•.....•.........•. 216-831-9555 
OR Milwaukie, Comtec Inti. ............... 503-654-6626 
PA Birchrunville, Jadelectronic Assoc& ... 215-296-3800, 
TX Dallas, SW Mktg.lnc. .. ;; ..•..•....... 214-341-8631, 
TX Housjon, SW Mktg.lnc. .•.....•....... 713-537-8166, 
UT San Lake CRy, Advanced Control Eq~ip. 

.....•................................. 801-972-9377, 
WA Bellevue, Comtec Inll .....•........... 208-453-1188, 

CONSOLIDATED RESISTANCE CO. AMERICA, 222 
Lake Ave., Yonkers, NY 10701, Tel: 914-Y03-5800; E.mpl.: 
20 

CONSOLINK CORP, 1275 S. Sherman Dr, Longmont, CO 
80501, Tel: 303-651-2014, TWX: 910-320-0786; Empl: 40; 
SIs. Mgr: Dan Zec; Dis/. Mgr: Gary Peck 

Local Sales Offices & Reps 
f!\Z. Scottsdale, Digital Bu& Sys., Inc. ...... 602-991-9831 
CA Irvine, Westem Gralex ................ 8CJO.854-B385 
CO Englewood, B.C. Assoc& ... . . . . . . . . . .. 303-694-3999 
IL Rolling Meadows, Commodore 1, Inc. 

IA Des Moines, Beams ................. . 
MI Southfield, Robert Milsk Co., Inc. ..... . 
NY Saugerties, Beckrep ..........•....... 
Can British Columbia, CTron ......•....... 

Local Distributors 

312-394-5441 
515-255-1148 
313-354-3310 
914-246-3031 
604-432-9990 

CO Longmon~ P.C. Peripherals -............ 303-772-5370, 
BCJO.272-7355 

- CO Rolling Meadows, Commodore I, Inc. 
...........•........................... 312-394-5441 

FL Deerfield, Richard Young Computers 
. . . . . . . . . . . • . . • . . . . . . . . .. 305-426-8100,BCJO.325-0136 

FL Melboume, Data Link Ready, Inc. ..... 305-676-0500 
MD BaHimore, Control Gable, Inc. ......... 301-298-4411 
11.11 Troy, Lyben Computer Sya ...•....... 313-589-3442 
MT Great Falls, Inner City Dist& .......... 406-727-6366 
NY Hauppauge, Manchester Equip. Co. ... 516-435-1199 
OH Painesville, Xponet Inc. ............... 216-354-6617 
PA EXlon, Bell Atlantic Bu& Supp. ........ 215-265-6601 
PA Pittsburgh, South Hill Elctm& ......... 412-921-9000 

CONTACT, INC, 5 Elm Ave., Hudson, NH 03051, Tel: 603-
883-7708; FSC No.: M07015; Empl.: 11; Sis. Mgr: R. Reid; 
Dis/, Mgr: R. Reid 

CONTACT EAST, 335 Willow Sl S, P.O. Box 786, N. 
Andover, MA 01845, Tel: 617-682-2000, TELEX: 383088, 
FAX: 617-688-7829; Sis. Mgr: Richard Sullivan 

CONTACT ELECTRONICS, INC, 30 Plymouth Sl, 
Fairfield, NJ 07006, Tel: 201-575-7860, BCJO.221-1451 , 
TELEX: 13().216; Empl.: 50; SIs. Mgr: Thomas E. Bodnar; 
Dis/, Mgr: Jaime N. Korosler 

CONTINENTAL ELECTRONICS, Division of Varian 
Associates, Inc., P.O. Box 270879, Dallas, TX 75227, Tel: 
214-381-7161, TELEX: 73-398; FSC No.: 52151; E.mpl: 
480; -SIs. Mgr: R. L Floyd, Domestic Broadcast 

CONTINENTAL SPECIALTIES CORP., See Global 
Specialties Corp. 

CONTINENTAL WIRE & CABLE, GuHon Rd., P. O. Box 
1863, York, PA 17405, Tel: 717-792-2644, TELEX: .84-
0437; Empl: 250; Sis. Mgr: EdWard W. Holland III; Dis!. 
Mgr: Shirley A Eisenhart 

CONTOURS INC, 290 Pratt Sl, Meriden, CT 06450, Tel: 
203-237-8331; FSC No.: 033501; SIs. Mgr: Richard Nokes 

CONTRAVES GOERZ CORP., 610 Epsilon Dr, 
Pittsburgh, PA 15238, Tel: 412-967-7700, TELEX: 88-6237, 
TWX: 710-684-2082; FSC No.: 51261; SIs. Mgr: HenryM. 
Voss; Dis!. Mgr: Ronald LEkas 

650 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CONTROL CABLE, INC., 7261 Ambassador Rd., 

Ba~imore, MD 21207, Tel: 301-298-4411, FAX: 301-265-
1646; FSC No.: 510124759; Empl.: 90; Sis. Mgr: Greg 
Jones; Dist. Mgr: Greg Jones 

CONTROL CONCEPTS CORP., P.O. Box 1380, 
Binghamton, NY 13902-1380, Tef: 607-724-2464, TELEX: 
62224380. FAX: 607-722-8713; Empl.: 41; Sis. Mgr: Pat 
Gill~e, VP SIs.; Dis!. Mgr: Fred Zack 

CONTROL DATA CORP., P.O. Box 0, Minneapolis. MN 
55440, Tel: 1-8QO.828-8001 Operalor 82,In MN 612-921-
4400, FAX: 612-858-6748; Empl.: 6623; Sis. Mgr: J. Repp; 
Dis!. Mgr: R L Kamps 

CONTROL DISPLAYS, INC., 3075 Advance Lane, P.O. 
Box 227, Colmar, PA 18915, Tel: 215-822-3383, FAX: 215-
997-1232; FSC No.: 27878; Empl.: 65; Sis. Mgr: L 
Rodrigue .......................... B.l0l0, 1046, 1813 

CONTROL ELECTRONICS, Neurolech Corp., 139 
Florida St, Farmingdale, NY 11735, Tel: 516-694-0125, 
FAX: 516-694-0133; FSC No.: 95924; Empl.: 60; Sis. Mgr: 
Harold Goldstein; Dis!. Mgr: Barbara Kilroy .... A·l534 

Local Sales Offices & Reps 
CA Sherman Oaks. RT. Assocs. ......... . 
FL Melboume, VPI ..................... .. 
FL Tampa. VPI .......................... . 
IL Chicago, Electro-Tech Mklg. Assoc ... . 
MD Ellicott City, VPI .................... .. 
MA Malden, JK Assocs. .................. . 
PA Montgomeryville, Rulo Sys. Comp. . .. . 
TX Dallas, Texas Avionics Co ............ . 
WI Brookfield, Electro-Tech Mklg. Assocs. 

213-788-7588 
305-768-9349 
813-832-2041 
312-676-3151 
301-461-2525 
617-321-2922 
215-368-8495 
214-383-8324 

414-785-9554 
EXP FL Hallandale. Emec ................. 305-925-8366 

CONTROL ENGRG., INC., 1686 Riverdale St, West 
Springfield, MA 01089, Tel: 413-781-1330; Empl.: 7; Sis. 
Mgr: Mark Kimball 

CONTROlEX, INC, Francestown Turnpike, New Boston, 
NH 03070, Tel: 603-487-5512. TELEX: 174094 FNB 
PETERBORO on TAT; Empl.: 7 

CONTROLEX/EANCO, See Fincor 

CONTROL INDS. INC., 530 Burnside Ave.. Inwood, NY 
11696, Tel: 212-471-9800; Empl.: 40 

CONTROL LASER CORP., 7503 Chancellor Dr, Orlando, 
FL 32809, Tel: 305-438-2500, TELEX: 514215; Empl.: 130; 
Sis. Mgr: Bob Sigman, VP SIs./Mklg. 

CONTROLLED ENVIRONMENTAL EQUIPMENT 
CORP., 3 Dena Drive, Westbrook, ME 04092, Tel: 207-
854-9126. TELEX: 62903721; Empl.: 10; Sis. Mgr: M. F. 
Peck 

FAX: 313-528-0411 
CONTROLLED POWER CO., 1955 Stephenson Hwy, 

Troy, M148083, Tel: 313-528-3700,1-800-521-4792, TWX: 
810-2323401; Empl.: 160; Sis. Mgr: Reggie Peck 
.. .. . .. . . . . . • . . .. . . . . . . . . . . . . . . . . . .. . . . .. .. 0·2085-2089 

CONTROL LOGIC, See Hancock Electronics Corp. 

CONTROL MODULE, 380 Enfield 51, Enfield, GT 06082, 
Tel: 203-745-2433, TELEX: 643167; Empl.: 160; Sls.Mgr: 
D. Penn 

CONTROl-D-MATION, INC, 7300 W. Huron River Or., 
Dexter, MI48130, Tel: 313-428-3935, FAX: 313-42~35; 
Empl.; 65; Sis. Mgr: Dennis Salamin 

CONTROL PRODUCTS, INC., 280 Ridgedale Ave, E 
Hanover, NJ 07936, Tel: 201-887-9400, FAX: 201-887-
5083; FSC No.: 81901; Empl.: 62; Sis. Mgr: J. R Nile 

FAX: 818-709-8546 
CONTROL SCIENCES, INC., 9509 Vassar Ave., 

Chatsworth, CA 91311, Tel: 818-709-5510. TELEX: 
4970496(CSI); FSC No.: 53317; Empl: 20; Sis. Mgr: Rhod 
Zimmerman .............................. 0·1147-1151 

Local Sales Offices & Reps 
AZ Tempe, Hannah-Hill .................. 602-431-1771 
CA San Ramon. Tech. Cons~. ........... 415-830-0829 
CO Broomfield, Hannah-Hill............... 303-424-0108 
CT Asonia. Pace Assocs. ................. 203-732-8756 
IN Ft Wayne, J & B Engrg.. .. .. ... .. ..... 219-483-2813 
MN St Pau~ Northstar Motion & Control .. 612-770-5311 
MO Peculiar, PEM Sales .................. 816-884-4784 
MO St Louis. PEM Sales ................. 314-427-7200 
NY Victor, A & 0 Devices ................. 716-924-9171 
PA Media. Homer Smith Sis. . . . . . . . . . . . . .. 215-543-2434 
NY Albertson, DOL Engrg. ................ 516-294-9071 
TX Dallas, McDonald Assocs ............. 214-238-1858 
UT San Lake City, Hannah-Hill ..•........ 801-364-0606 

CONTROLS DIVISION, Ametek, Inc .• 820 Pennsylvania 
Blvd, Feasterville, PA 19047, Tel: 215-355-6900, TELEX: 
29-1769, FAX: 215-355-2937; Empl.: 100; Sis. Mgr: R. 
Thomas Guinn 

CONTROLS UNLIMITED, INC., 4823 North Ridge Rd., 
Perry, OH 44081. Tel: 216-259-2500, FAX: 218-259-5015; 
Empl.:35 

CONTROL TECHNOLOGY CO., INC., 41-16 29th 51, 
Long Island City, NY 11101, Tel: 718-361-2133, FAX: 718-
361-2253; FSC No.: 14545; Empl.: 35; Sis. Mgr: H. Cooper 
........•.................................. 002172-2173 

Local Sales Offices & Reps 
CA Claremont W. Roth & Assocs ......... 714-621-1019 
Can Montreal, Que.. Control Tech. Elctrns. GTC Canada. 

Ltd .................... . .. . .. . .. . .. ... 514-733-3279 

CONTROL TECHNOLOGY, INC., 8200 N. Classen Blvd., 
Sle. 101. Oklahoma City, OK 73114, Tel: 405-840-3163; 
Sis. Mgr: Charles Weddington; Dist. Mgr: Charles 
Weddington 

CONYER CORP., 916 W. Maude Ave, Sunnyvale, CA 
94086, Tel: 408-739-9111, TWX: 910-338-2036, ESYLNK: 
62024309, FAX: 408-739-9116; Empl.: 40; Sis. Mgr: 
Robert Lloyd; Dis!. Mgr: Karen Clendening 

CONVERSION EQUIP. CORP., 330 W. Taft Avenue, 
Orange, CA 92665, Tel: 714-837-2970; Empl.: 50; Sis. 
Mgr: Patrick M. D'Acre 

CONVERTER 
CONCEPTS~ 

FAX: 608-429-9241 
CONVERTER CONCEPTS, INC., Industrial Pkwy., 

Pardeeville, WI 53954, Tel: 608-429-2144, TWX: 910-280-
2830; Empl.: 125; Sis. Mgr: William A. Pearson 
........................................... 0·1678-1885 

Local Sales Offices & Reps 
AZ Tempe, Cantec Sis .................... 602-345-1276 
CA Hayward, Pacific Mklg ................. 415-887-1620 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA San Diego, Groh Assocs .............. 619-453-7572 
FL Boca Raton, Perrott Assocs. .......... 305-792-2211 
FL Clearwater, Perrott Assocs. ........... 813-443-5214 
FL' Orlando, Perrott Assoc. ............... 305-298-7748 
MA Chelmsford, Interstate SIs. Assocs. . . .. 617-256-2287 
MI Grand Rapids, JFCO ................. 618-949-1020 
MI Lake Orion, JFCO .................... 313-693-2053 
MN Minneapolis. Microelectronic SIs. . . . . .. 612-829-0948 
MO Kansas City, Abrams & Assocs ........ 816-561-9234 
MO St LOUis. Abrams & Assocs. .......... 314-569-0447 
NY' Syracuse, Pi-Tronics .................. 315-455-7346 
OH Cleveland, JFCO ..................... 216-238-5905 
OH Vandalia. JFCO ....................... 513-890-8322 
PA GlenSide, Koebert Assoc .............. 215-887-2310 
PA pmsburgh, JFCO ..................... 412-823-5400 

CORCOM 
TX Austin, Tesco ......................... 512-834-8374 
TX Dallas. Tesco ... .. . .. . .. .. .. .. .. .. .. .. 214-558-1200 
WA Kirkland, Northwest Comp. Sis. ....... 208-828-4B38 
WV Inwood, Koebert Assocs. . . . . . . . . . . . . .. 304-229-8401 
Can Nepean, Ont, Electro-Source, Inc. . . . . . 613-726-1452 
Can Rexdale, Ont, Electro-Source. Inc. .... 416-675-4490 
Can Vancouver, BC, Davetek MkIg. ........ 604-430-3680 

CONVEX CORP., P.O. Box 17225, Oulles ImL Airport, 
Washington, DC 20041, Tel: 703-861-8900; Empl: 24 

THE COOL-AMP CONDUCTD-LUBE CO, 8603 S.W. 
17th Avenue, Portland, OR 97219, Tel: 503-244-2230; 
Empl.: 7; Sis. Mgr: Marian Bomber 

COONER WIRE CO, 9186 Independence Ave, 
Chatsworth, CA 91311, Tel: 818-882-8311, TELEX: 
353734 Cooner Wire UD. TWX: 818-709-8281; Sis. Mgr: 
Steven W. Sm~h 

COOPER TOOLS, PO Box 30100, Raleigh, NC 27622, Tel: 
919-781-7200, TELEX: 579497 

Co-ORD SWITCH DIV., See lVC Inds., Inc. 

COORS CERAMICS CO, 600 Ninth St, Golden, CO 
80401, Tel: 303-278-4000, TELEX: 4322017; Empl.: 1700 

COOSOL, INC, 3013 Harbor Blvd., Costa Mesa. CA 92626, 
Tel: 714-545-2216; Empl: 20; Sis. Mgr: A. Solomonian; 
Dis!. Mgr: Jim Cook 

CORBY INDUSTRIES, INC, 1501 E Pennsylvania 51, 
Allentown, PA 18103, Tel: 215-433-1412, TELEX: 847318 
CORBYUHL; Empl: 15 

CORCOM, INC., 1600 Winchester Rd., Libertyville, IL 
60048, Tel: 312-680-7400, TWX: 910-687-1058; FSC No.: 
05245; Empl.: 1000; Sis. Mgr: Dale Van Scoyk, Oir. OEM 
SIs.; Dist. Mgr: Greg Dec ...... A·1640-1641; C·1313, 

Local Sales Offices & Reps 
AL Humsville, R. O. Wh~esell Assocs. .... 205-883-5110 
AZ Phoenix, 1.5.o.S. ...................... 602-971-6250 
CA Anaheim, Westrep .................... 714-527-2822 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CA San Diego, Westrep .................. 619-566-6560 
CO Westminster, Straube Assocs. ........ 303-428-0890 
GT Madison, Conti-Younger Assocs. ..... 203-245-1136 
CT Norwalk, Wincer SIs. .................. 203-348-7444 

. FL Maitland, EI.R Inc. .................... 305-860-9600 
FL Oldsmar, EI.R Inc. .................... 813-786-2156 
FL Plantation, EI.R Inc. .................. 305-791-8243 
FL Plantation, EI.R. Inc. .................. 305-581-6905 
GA Norcross, Robert O. Wh~esell Assocs. 

.. . . .. .. .. . . .. . . . .. . .. . . . . . .. .. . . . . .. .. 404-449-9190 
10 Boise, Cascade Comps. .............. 208-343-9886 
IL Glendale Hgts., Beta Technlg. SIs. Inc. 

IN Ft Wayne, Robert O. Wh~esell ....... . 
IN Indianapolis, Robert O. Wh~esell ..... . 
IN Kokomo, Robert O. Wh~esell ........ . 
KS Overland PI<.. Spectrum SIs. .•.....•.. 
KY Peewee Valley, Robert O. Wh~esell .. . 
MD Ellicott City, Marketing Technlg. ...... . 
MA Burlington, Comi-Younger Assocs. ... . 
MI Grand Rapids, Robert O. Whitesell ... . 
MI Soufhfield, Robert O. Wh~esell ..... ; .. 
MI St Joseph, Robert O. Whftesell ...... . 
MN Edina, Mel Foster Co. '" ............. . 
MO Hazelwood, Spectrum Sis. ........... . 
NJ Paramus. Win-Cor SIs. .............. .. 
NY Manhasset Win-Cor Elctm. Sis. ...... . 
NY Pittsford, Noeth-Honsinger Assocs. .. . 
NC Raleigh, Zucker Assoc. .............. . 
OH Cincinnati, Robert O. Whftesell ....... . 
OH Cleveland, Robert O. Whitesell ....... . 
OH Columbus. Robert O. Whftesell .....•. 
OH Dayton, Robert O. Whftesell ...•....... 
OR Beaverton, Jas. J. Backer Co. . ....... . 
PA P~burgh, Robert O. Whftesell ...... . 
PA Trevo.se, Professional Svc. Assoc. ... . 
TN Knoxville, Robert O. Wh~esell ....... . 
TN Nashville, R O. Wh~esell Assocs. .... . 
TX Austin, K & H SIs. ................... .. 
TX Plano, K & H SIs. ................... .. 
UT Sa~ Lake City, Straube Assocs. ...... . 
WA Seattle, Jas. J. Backer Co. .. ........ .. 
WI Milwaukee, Beta Technlg. SIs. Inc .... . 

Local Distributors 

312-790-9BBB 
219-432-5591 
317-359-9283 
317-457-9127 
913-646-6811 
502-241-1441 
301-485-5944 
617-273-1582 
618-942-5420 
313-559-5454 
616-883-7337 
612-941-9790 
314-731-5151 
201-967-0242 
516-627-9474 
718-586-9002 
919-782-8433 
513-521-2290 
216-447-9020 
614-888-9396 
513-298-9546 
503-627-0775 
412-963-6161 
215-245-0513 
615-894-9476 
615-352-4760 . 
512-339-7950 
214-423-6520 
801-263-2640 
208-265-1300 
414-543-9288 

AL' Huntsville, Pioneer.. . . . . . . . . . . . . . . . . . . 205-837-9300 
AZ Phoenix, Cetec/Future EIec. .......... 602-968-7140 
AZ Phoenix, Marshallinds. ............... 602-968-6181 
CA Chalsworth, Cetec/Future Elec. ....... 818-700-0914 
CA Irvine, cetec/Future EIec. ............. 714-250-4141 
CA Irvine, Marshall Ind ................... 714-458-5395 
CA Irvine, Schweber . . . . . . . . . . . . . . . . . . . . .. 714-663-0200 
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CORCOM 

CA Milpitas, Marshall 100. ..............•.. 408-942-4600 
CA San Diego,. Cetee/Future Elec......... 618-278-5020 
CA San Diego, Marshallind. . . . . . • . . . . . • . . 618-578-9600 
CA San Diego, Schweber . . • . . . . •. . . . . . . . . 618-450-0454 
CA San Jose, Schweber . . . . . . . . .. . . . . . ... 408-432-7171 
CO Thomton, Marshall 100. ................ 303-451-6444' 
CT E. Haven, J.V. Elclrns. . .. .. . . .•.. ... . .. 203-499-2457 
FL Allamonte Springs, Pioneer .....•..... 305-834-9090 
FL Deerfield Beach, P_ ............. 305-771-7.520 
FL Fl Lauderdale, Hammond Elclms. .... 305-978-7103 
FL Orlando, Hammond Elclms. . .• . . . . . . .. 305-848-6060 
GA Atlanta, Marshall Ind ........•........ 404-923-57'50 
IL Chicago, Newark Elctms. ............. 312-764-5100 
IL Elk Grove Village, Pioneer/Chicago ... 312-437-9680 
IL Palatine, OHM Elclrns. ................ 312-358-5500 
IN Indianapolis, Marshall. .. .... .... .. .... 317-29.7-()483 
IN Indianapolis, Pioneer .................. 317-848-7300 
KS Lenexa, Marshall ..................... 913-492-3121 
MO Baltimore, Rasco/Baltimore· . . . . . . . . . . 301-528-0500 
MD Beltsville, Rasco/Washington ......•.. 301-937-9100 
MD Gaithersburg, Pioneer ................ 301-921-()660 
MA Newton. Greene Shaw.... .. .. ........ 617-969-8900 
MA Norwood, Gerber Elctms. ............. 617-768-6000 
MA Wilmington, Marshall 100. ............. 617-658-0810 
MI Livonia, Pioneer ...................... 313-525-1800 
MN Eden Prairie, Pioneer/Twin Cilies . . . .. 612-944-3355 
MN Sl Pau( Gopher Elctms. .............• 612-483-3322 
NJ Bellmawr, Mid Atlantic Elctms. Corp. .. 808-931-5303' 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NY Buffalo, Summil Distrs. ................ 716-887-2800 
NY Lynbrook, Peerless Radio Cot]l ....... '516-593-2121 
NY Ml Vernon, QAR Indl. Elctrn SIs. ...... 914-698-2224 
NY Rochester, Simeona .................. 716-328-3230 
NY Rochester, Summit Oistrs. ............ 716-334-8110 
NC Charlotte, Pioneer .................... 704-527-8188 
NC Raleigh, Rasco ....................... 918-781-5700 
OH Cleveland, Pioneer ................... 216-587-3600 
OH Columbus, Elclrns. Mktg. Corp. ........ 614-298-4161 
OH Dayton, Pioneer ...................... 513-236-9900 
OR Beaverton, Almac Elclrns. . . . . . . . . . . . . . 503-628-8090 
OR Beaverton, Marshall Inds. .....•....... 503-844-5050 
PA Horsham, Pioneer .................... 215-674-4000 
PA Philadelphia, Almo Elctms. Corp. . . . . . . 215-698-4000 
PA Piltsburgh, Pioneer ................... 412-782-2300 
TX Austin, Marshallinds .................. 512-837-1991 
TX Austin, Pioneer ....................... 512-835-4000 
TX Canolnon, Marshallinds. ............. 214-233-5200 
TX Dallas, Pioneer .... .. .. .. .. .. .. .. .. .. . 214-386-7300 
TX Houston, Marshallinds. ................ 713-895-9200 

Manufacturers· and Sales Offices Directory 

TX Houston. Pioneer ..................... 713-988-5555 
UT SaHake City, Marshall Inds. .,....... 801-485-1551 
WA Bellevue, AImac Bctms. .............. 208-643-9992 
WA Bellevue; Marshalllnds................ 206-747-9100 
WI Milwaukee, Marsh Elclms.· ..... :.: ... , 414-475-6000 

- .. &.&-. .... ~ 
ELECTRONICS 
INCORPORATEO 

FAX: 516-935-0780 
CORD ELECTRONICS, INC., 177 Cantiague Rock Ad., 

Westbury, NY 11590, Tel: 516-935-3640, TELEX: 475-
8020; EmpL: 34; Sis. Mgr: Barry Miller/David Baum 
........ Ao 2068; 8 0 1114; Co I836; 00102!;..1027, 2164 

Local Sales Offices & Reps 
AL Huntsville, Glen White Assocs. . . . . . . .. 205-533-2002 
AZ. Phoenix, Synteeh ..................... 602-893-7776 
CA Fountain Valley, Sy Prevulsky Assocs. 

....................................... 714-547-5177 
CA San Diego, Pathfinder Elctm. Reps. ... 618-578-2555 
CA Sunnyvale, Power Supp. Comps. ...... 408-737-1333 
CT Ridgatield, J-SquaFe Mktg.. . . . . . . . . . .. 203-438-3081 
FL Coral Springs, HAl Elctrns. ......... 305-752-7520/50 
GA Norcross, Glen While Assocs. ........ 404-441-1447 
IL Elgin, RHI SIs. Cot]l .................. 312-888-0099 
IA Bettendorf, Weisler & Assocs., Inc. .... 318-344-0566 
MA S. Easton, Intek SIs. .. .. .. .. .. .. .. ..... 617-238-9283 
MI Adrian. Elctrn. Salesmasters, Inc. ...... 517,263-2500 
MI Livonia, EIcIm Salesmasters, Inc. ..... 313-421-2520 
MN Minneapolis, O.E.M. Elctrl. SiS., Inc ..... 612-558-2448 
MS Jackson, Doby Assocs. ............... 601-981-1138 
MO Ellisville, Weisler & Assocs. ........... 314-394-4543 
MO N. Kansas CiIy, Weisler & Assocs. .... 816-421-1679 
NM Alburquerque, Syntech ............... 505-266-7951 
NY Jericho (Downstate), J-Square Mktg, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-935-3200 
NC Raleigh, Glen White Assocs. .......... 918-848-1931 
OH Beachwood, EIcIm Salesmasters ..... 216-831-9555 
OR Portland, Elctm Mktg. Grp. ............ 503-864-5935 
TN Gray, Glen White Assocs. ............. 615-477-8850 
TX Dallas, Weisler & Assocs. ............. 214-437-2386 
TX Houston, Weisler & Assocs. ........... 713-467-1847 
WA. Spokane, Elctm. Mktg. Grp. ........... 508-922-2718 

COREC.o, INC, 555 St-Thomas Street, Longueuil, Quebec, 
Canada J4H 3A7, Tel: 800-361-4997, 514-651-3100, 
TELEX: 76001120 COR UC; EmpL: 23; Sis. Mgr: Pat 
Urbain 

CORLUND ELECTRONICS CORP., 3543 Old Coneja 
Rd,Ste. 101, Newbury Park CA 91320, Tel: 805-499-6877, 
FAX: 818-706-8988; Empl.: 45; Sis. Mgr: Mike Perry 

CORMAN TECHNOLOGIES INC., 75 Balhurst Dr., 
Waterloo, Ontario, Canada N2V lN2, Tel: 518-884-4430, 
FAX: 518-884-0204; Sis. Mgr" Bill Lochead; Dist. Mgr" Bill 
Lochead 

CORNELL 
DUBILIER 

FAX: 617-996-3830 
CORNELL-DUBILIER ELCTRNS.!SANGAMO 

WESTON COMPS. DIV" 1605 E. Rodney-French 
Blvd., New Bedford, MA 02741, Tel:.617-996-6561, TWX: 
31 C>-671-1800; Empl.: 5006; Sis. Mgr: Anthony M. Cavuto, 
V~ Sis.; Dist. Mgr: Rex Easterly ............... Ao l070 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. ... 205-881-5493 
AZ Tempe, EDS, Inc. ..................... 602-438-1547 
CA Agoura Hills, Cornell Dubilier Elect ... 818-707-3696 
CA Granada Hills, C & N Assocs. ......... 818-895-2431 
CA LosAftos, Ewing-Foley ............... 415-941-4525 
CA Roseville, Ewing-Foley. . . . . . • . . . . . . . .. 91.6-968-2672 
CA San Diego, CK Assocs. ............... 618-279-0420 
CO Westminster, Western Region Mktg. .. 303-430-8883 
CT New Haven, Coakley, Boyd & Abbett 

FL Fl Lauderdale, Dyn9'A-Mark ......... . 
FL Fl Lauderdale, QXI, Inc. .............. . 
FL Orlando, QX( Inc. .................... . 
FL Sl Petersburg, QXI, Inc. ............. .. 
GA Norcross, Advanced Comps. Mktg. " ..• 

203-238-6217 
305-771-6501 
305-978-0120 
305-423-3682 
813-694-4556 
404-448-7025 

IL Rolling Meadows, Eagle Teeh. Sis. ... , 312-991-0700 
IN Indianapolis, M & L Elclm Sis. ........ 317-358-4742 
KS Overland PI<., Electri-Rep ............. 913-848-2168 
MD Baltimore, Faion Lott 8. Co. ........... 301-744-4611 
MA Needham Hgts., Coakley, Boyd & Abbott 

.•. . .. . . . . .. . .. . .. .. . ..... . .... . .. . .... 617-444-5470 
MA New Bedford, Comell Dubilier Elctms. 

................................... :... 617-996-6561 
MI Brighton, A.P. Assocs.................. 313-228-6550 
MI Farmington Hills, R C. Merchant & Co., Inc. 

....................................... 313-476-4600 
MI Sl Joseph, R C. Merchant & Co, Inc. 

MN Bloomington, P.W.C. Inc. ............. . 
MO Sl Louis, Electri-Rep ................ . 
NJ Wayne, Comell Dubilier ...•........... 
NY Camillus, Cornell Dubilier EIctms. .... . 
NY Syracuse, Leonerd D. Allen, Inc. ...... . 
NC Charlotte, Prime Comps., Inc. ........ . 
NC Raleigh, Prime Comps., Inc ..•......•.. 
OH Dayton, Lyons Corp. ................. . 
OH Richfield, Lyons Corp ................. . 
OR Portland, Northwest Mktg. .......... .. 
TN Chalanooga, IndL Mktg. & Sis. ....... . 
TX Austin, Southwestern Tech. SIs. ...... . 
TX Dallas, Southwestern Tech. Sis. ...... . 
UT SaIl Lake CiIy, Western Mktg. ........ . 
WA Bellevue, Northwest Mktg. ........... . 
PR San Juan, E.T.S, Inc. ................ .. 
Can N. Vancouver, aG., Arwin Teeh. Sis. .. 
Can Ottawa, ant, Source Elclrns. ........•. 

. Can Rexdale, Ont, Source EIctrns. ........ . 

Local Distributors 
AZ. Phoenix, Arizona Comps. ............ . 
CA Chatsworth, Sheiiey-Ragon .......... . 
CA Milpitas, California Capacftors ....•.... 
CA Sunnyvale, Alrow Elctms. ..•.......... 
CO Danveri Integratad Elctms. .....•...... 
CO Lakewood, Acacia SIs. .............. .. 
CT Wallingford, Arrow Elctms. ....•..•.... 
FL Orlando, Hammond Elctms. .......... . 
IL Chicago, Newark Elctms. ........... .. 
IA Cadar Rapids, Arrow Elclrns. ......... . 
MD Columbia, Half-Mark Elclrns. ..•....... 
MA Newton, Green Shaw Co ...•.......... 
MI Oak Pk., Newark Elclrns. ..... , . i .... .. 
MN Minneapolis, Stark Elctms. ........... . 
MO Sl Louis, Arrow Elclms. .............. . 
NJ Clmon, J-Mar Elclms. ................ . 
NY Hauppauge, Jaco Elclms. ........... .. 
NY Rochester, Arrow EIctrns. ............ . 
NC Raleigh, Arrow Elctrns. .............. .. 
OH Cleveland, Pioneer/Cleveland ....... . 
PA McKean, Advacorn, Inc. .............. . 
TX Dallas, Hall Mark Elclms. ............ . 
UT 8aft Lake CiIy, Arrow Elctms. ........ . 
WA Bellevue, Bell Inds. .................. . 
WI Milwaukee, Marsh Elclms. ........... . 

616-983-7378 
612-831-5999 
314-993-4421 
201-256-2000 
315-488-5622 
315-437-8387 
704-522-1150 
919-850-9866 
513-278-0714 
216-658-9224 
503-820-0441 
615-894-2219 
512-440-0499 
214-243-0180 
801-486-1646 
206-455-5846 
808-720-1300 
604-980-4557 
613-564-0151 
416-675-6235 

602-268-5655 
818-998-3333 
408-262-6000 
408-745-6630 
303-292-6121 . 
303-232-2882 
203-265-7741 
305-848-6080 
312-764-5100 
318-395-0197 
301-988-9800 
617-989-8900 
313-967-0600 
612-332-1325 
314-567-6688 
201-772-0242 
516-273-5500 
716-427-0300 
918-876-3132 
216-587-3600 
814-476-7774 
214-343-5000 
801-972-0404 
206-747-1515 
414-475-6000 

CORNELL-DUBILIER ELCTRNS, Wayne Interchange, 
Plaza 1, Wayne, NJ 07470, Tel: 201-256-2000; Sis. Mgr: 
A. Cavuto 

CORNELL MANUFACTURING, An Elgin Co, 25 
Ramland Road, Orangeburg, NY 10962, Tel: 914-365-
0400, TELEX: 13-1572, FAX: 914-358-6809; Empl.: 50; Sis. 
Mgr: Lou Schnur 

CORNING GLASS WORKS, Corning Elctrns., 
Houghton Pk., Bldg. A-2, Coming, NY 14830, Tel: 607-974-
6725, TELEX: 932481; Ernpl.: 8000; Sis. Mgr" Graham 
Wells; Dist. Mgr: Betsey Murray 

CORNING GLASS WORKS, Materials Business, Main 
Plant MP 21-3, Coming. NY 14831, Tel: 607-974-9000, 
TELEX: 932498; EmpL: 30000; Sis. Mgr: Bryan Lanahan; 
Dist. Mgr: Richerd J. Maxa 

Local Distributors 
CA Los Angeles, Lead Plastics Cot]l ..... 213-746-5984 
CA Santa Clara, San Jose Delta Assocs., Inc. 

....................................... 408-727-1448 
IL Addison, Circle Fabrication, Inc. ......• 312-543-4440 
NJ Palisades Pk., Durarnic Prods., Inc. .... 201-947-8313 
NJ Washington, Accuratus Ceramic Corp. 

OH Cincinnati, Astro Met Assocs., Inc ..... . 
TX Houston, EGC Cot]l ................ .. 
WI Germantown, Tech. Prods., Inc. ...•... 
Can ()ntario, Johns Sci'. .. ................ , 

201-689-0680 
513-772-1242 
713-447-8811 
414-255-7355 
416-698-1731 

CORNING GLASS WORKS, Telecommunications 
Products Division, MP-Ro-03, Coming. NY 14831, Tel: 
607-974-7741, TELEX: 932498; EmpL: 28,000 

CORTEC, INC., 15811 Chemical La, Huntington Bch, CA 
92649, Tel: 714-897-2529, FAX: 714-897-2170; EmpI.: 35 

652 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

CORTRON DIV., See rrw Cortron,lIIinois Tool Works 

CORTRON DIV, See rrw Cortron,lIIinois Tool Works 

COSAR CORPORATION. 10375 Brockwood Ad.. Dallas. 
TX 75238, Tel: 214-340-4584, 800-527-1207, T8..EX: 
506973; FSC No.: 20891; Empl.: 50; Sis. Mgr: Jerry Jarka 

COSMO CORPORATION, 3238 W. 14th St, Cleveland, 
OH 44109, Tel: 216-861-5594; Empl.: 500; Sis. Mgr: a 
Gordon 

COST EFFECTIVE SYSTEMS, INC. Two LeMans P~ 
Pine Broo~ NJ 07058, Tel: 201-575-5514, T8..EX: 
4944668; SIs. Mgr: Phyllis Gross 

COTO 
CORPORATION 

FAX: 401-942-0920 
COTO CORPORATION. 55 DuPont Drive, Providence, RI 

02907, Tel: 401-943-2686, TWX: 71(}-381-8016; Empl.: 
200; SIs. Mgr: Harvey Smith, Natl Sis. Mgr.; Dis!. Mgr: 
Harvey Sm~h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 8-1395 

Local Sales Offices & Reps 
AI- Owens Cross Ads., cmrCross Assocs. 

AZ Phoenix, Spectrum Mklgc Assocs, Inc. 

CA Escondido, Cirolia Elctm SIs. ........ . 
CA Newport Ben, Forbes Pacific Inc. .... . 
CA Saratoga, Testco Inc. ................ . 
CO Denver. Spectrum SIs. .............. .. 
CT Warren, Ri. Wm Poisson & Assocs. .. . 
DE Hunt Valley, Eagle SIs. Corp. ......... . 
DC Hunt Valley. Eagle SIs. Corp. ......... . 
FL Deerfield Ben, Jack Krutek Assocs. .. . 
IL Downers Grove, Richrnar EIctms. .... . 
IN Indianapolis, Richmar Elctms. ........ . 
NY Great N~ MOS Mklgc Assocs. ..... . 
NY N. Syracuse, Advanced Comps. Corp. 

205-883-5991 

602-890-9000 
619-743-3015 
714-722-6174 
406-253-1900 
303-48(}-9991 
401-245-0260 
301-666-3930 
301-666-3930 
305-427-4202 
3 t 2-968-0118 
317-846-6363 
516-487-3966 

....................................... 315-699-2671 
OR Tigard, LD Elctms. .................... 503-829-3146 
PA Huntington Valley, Omega EIctm SIs. 

RI Warren, Wm Poisson & Assocs. ..... . 
TX Austin, Richmar Elctms. Corp ......... . 
TX Plano, Richmar Elctms. .............. . 
lIT Ogden, Spectrum Mklgc Assocs. Inc. .. 
WA Snohomish, LD Elctms. .............. . 
WA Spokane, LD Elctms. ................. . 
WI Butler, Richmar Elctms. ............. .. 
Can Pointe Claire, Que., A R Gray Assocs. 

Local Distributors 

215-947-4135 
401-245-0260 
512-251-7562 
214-867-8224 
801-972-8552 
206-566-0511 
509-922-4863 
414-781-1730 

514-694-6378 

AI- Huntsville, Allied Elctms. .............. 800-433-5700 
CA Santa Monica, Master Distrs. . . . . . . . . .. 213-452-1229 
CA Saratoga, Testco Inc .................. 406-253-1900 
CO Denver, Spectrum Distrbn. ............ 303-48(}-9991 
FL Pompano, Allied Elctms. .............. 305-486-0500 
GA Norcross, Allied Elctms. . . . . . . . . . . . . . .. 404-377-3555 
IL Elgin, Allied Elctms. .. .... .. .. ...... ... 312-697-0126 
MA Wilmington, Allied Elctms. ............ 617-942-0150 
NY Mineola, Allied Elctms. .. .. . .. .. .. ..... 516-2.46-2360 
NC Raleigh, Allied Elctms. ...•.........•.. 919-876-5845 
OK Tulsa, Altair Co... .................... 916-252-5781 
OR Saratoga, Testco, Inc. ....... 8O<r621-0854 (ext 285) 
SC Raleigh, Allied Elctms. ................ 919-876-5845 
TX Austin, ARair Co. ...................... 512-637-4870 
TX Dallas. Allied Elctms. ................. 214-553-4370 
TX Houston, AHair Co.... .. ....... ........ 713-462-3029 
TX Richardson, Altair Co .................. 214-231-5166 
lIT Ogden, Spectrum Mklgc Assocs, Inc. .. 801-972-6552 
WA Saratoga, Testco, Inc. ....... 8O(}-621-0854 (ext 285) 
EXP TX/Ft Worth, Allied Elec.lExp. Svcs. 

. . .. ... . . . . . . . .. . . . .. . .. . .. .. . . . . . . . . .. 817-336-5401 

COTRONICS, 3379 Shore Pkwy, Brooklyn, NY 11235, Tel: 
716-646-7996, FAX: 718-646-3028; Empl.: 15; Sis. Mgr: 
Alan Marks 

COVER CRAFT CORP., See Amherst International 
Corp., CoYer Craft Diy. 

COVOl<, INC., 675 D Conger St, Eugene, OR 97402, Tel: 
503-342-1271, FAX: 503-342-1263; Empl: 25; SIs. Mgr: 
M.RStewart 

CPS, INC. 1382 Borregas Ave., Sunnyvale, CA 94089, Tel: 
406-734-8980. TELEX: 35-7450, FAX: 406-734-8993; FSC 
NIl: 31840; Empl.: 30; SIs. Mgr: Clifford Gaw ... 001686 

Local Sales Offices & Reps 
GA Roswell Electro Comp Sis., Inc. . . . . . . . 404-992-2344 
MA Burlington, Inlarsell ................... 617-273-3844 
NH Concord, CPS, Inc. .. .. .. .. . .. .. .. . .... 603-225-7795 
NM Albuquerque, West Faul & Assocs. ... 505-681-0995 
NY Hartsdale, Spectrum SIs, Inc. ......... 914-472-8600 

CP TECHNOLOGY, INC. 21143 Christensen Drive, 
Cupartino, CA 95014, Tel: 406-996-8069; Empl.: 6 

CRAIG SYSTEMS CORP, Hanson Industries, 10 
Industrial Way. Amesbury, MA 01913-4848, Tel: 617-386-
5662, TWX: 71(}-347-o590; FSC No.: 81902; EmpL: 400; 
Sis. Mgr: Roger Chouinard; Dis!. Mgr: Roger Chouinard 

CRAMER COIL & TRANSFORMER CO., INC, 401 
Progress Dr. Saukville, WI 53080, Tel: 414-234-9425, FAX: 
414-377-4028; EmpL: 70; Sis. Mgr: Palli Uncoln 

CRAMER CO. Mill Rock Rd., Old Saybroo~ CT 06475, Tel: 
203-386-3574, T8..EX: 966-453; Empl.: 210; SIs. Mgr: G. 
Willis; Dis!. Mgr: E. Latourette 

CREARE INC. Etna Rd., P.O. Box 71. Hanover. NH 03755, 
Tel: 603-643-3800, T8..EX: 953101, FAX: 603-643-4657; 
Empl.: 90 

FAX: 213-493-3553 
CREATIVE MICRO SYSTEMS, 3822 Ce~os Ave., Los 

Alarn~os, CA 90720, Tel: 213-493-2.484; Empl.: 24; SIs. 
Mgr: Margaret E. Prossen ...................... 001110 

CRESTRONICS DIV., APPLIED ELECTRO 
TECHNLG, See STI-Crestronics Diy. 

CROMEMCO, Dynatech Corp., 280 Bernardo Ave., P.O. 
Box 7400, Mountain View, CA94039-7400, Tel: 415-964-
7400, TWX: 91 (}-379-6968, FAX: 415-969-3350; Empl.: 

. 135; Sis. Mgr: J C. Depew, VP Sis.; DiS!. Mgr: Tom 
Keating 

CROMPTON INSTRUMENTS, 2763 Higgins Road, Elk 
Grove Village, IL 60007, Tel: 312-593-1107. T8..EX: 
210295, FAX: 312-439-5474; FSC No.: 53498; SIs. Mgr: 
Wayne Bordelon 

CROMPTON INSTRS., Hawker Siddley, 2763 Old 
Higgins Rd., Elk Grove Village, IL 60007, Tel: 312-593-
1107, T8..EX: 210295, FAX: 312-439-5747; Empl.: 38; SIs. 
Mgr: Wayne Bordelon 

CROSS BROTHERS, INC. 5255 Sheila St, Los Angeles, 
CA 90040, Tel: 213-266-2000, FAX: 213-266-2106; Empl.: 
17; SIs. Mgr: Steven S. Krause 

CROSS ELECTRONICS. 100 Commonwea~h Dr. 
Warrendale, PA 15086, Tel: 412-776-1591 ; Empl.: 35; SIs. 
Mgr: L R Craig 

CROSSPOINT, Div. of Info-Lite, 422 Cliff St, Fairview, 
NJ 07022, Tel: 201-941-4455, FAX: 201-941-4919; FSC 
No.: FSCM 52116; Empl.: 13; SIs. Mgr: Joseph M. Cartelli; 
Dis!. Mgr: Joseph M. Cartelli . . . . . . . . . . . . . . . . . .. B-1678 

Local Sales Offices & Reps 
CA No. Hollywood, Crown Elctrns. ........ 213-877-3550 
CA Redwood~, CeHronic Assocs. .. . . .. 415-365-2545 
CT Weston, CJA Assoc. .................. 203-226-4317 
MI Plymouth, Leading Edge SIs. Corp. . . .. 313-42(}-3344 
NY Syracuse, Lenard Co .................. 315-479-9191 
OH Cleveland, ASA . .. .. .. .. .. .. .. .. ..... 216-232-4946 
OH Dayton, Mohawk Intronics ............ 513-434-8873 

CROUZET CONTROLS, INC., 1063 State Pkwy., 
Schaumburg, IL 60173, Tel: 312-643-2200, TELEX: 210 
219, FAX: 312-31(}-6330; Empl.: 18; SIs. Mgr_' Beno~ 
Delcourt ................................. 8-1201,1679 

Local Sales Offices & Reps 
CA San Marino. Motion Control of So. CA 

....................................... 816-796-0189 
CA San Ramon, C. F. M. SIs. .............. 415-866-1705 
CO Denver, Ralph R Pence & Assocs. . . • . 303-936-3464 
FL Clearwater, Gen. Controls, Inc ......... 813-791-1903 
IN South Bend, Emsco SIs. & Engrgc Co. 

....................................... 219-232-6561 
IA Bettendorf, Custom Controls Lid. ..... 319-355-4787 
MA Taunton, Electro-Kinetics ............. 617-8B<r0182 

CROUZE 

MA Wellesley, Electro Kinetics ............ 617-235-9415 
MA Wenham, Electro-Kinetics ............ 617-488-4166 
MN Minneapolis, Dr. Beck-Hays Assocs. .. 612-835-3610 
MO Webster Grove, Schulz & Assocs. 100 Sis., Inc. 

....................................... 314-962-2622 
NY Fairport, Tac SIs. ..................... 716-425-1070 
NY Plainview, Motion Control SIs. ......... 516-756-5656 
OH Cincinneti, Bob Gilbert & Assocs. ..... 513-761-4598 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
PA Horsham, Jacobsen & Assocs. . .. .. ... 215-674-2937 
lIT San Lake ~, Control Agency ... . . . .. 801-328-4305 
WA Bellevue, Sea Inc. .................... 206-883-4999 
WA Vancouver, Sea Inc. .................. 206-573-5161 
Can .SL Hubert, Que., Decofer .... .. ........ 514-678-2252 
Can Toronto, Tienkay Inc .................. 416-736-1221 

Local Dislributors 
CA Los Angeles, Mester Distr. ............ 213-452-1229 
CO Colorado Springes, Summft Fasteners & Elec. Hdwe. 

.. . . . . . . . . .. .. . . .. . . .. .. .. .. . .. .. .. .. .. 303-593-7700 
FL Hollywood, M.P. Assocs. .............. 305-962-5751 
FL Lakeland, A A Elec. .................. 813-665-6941 
IN Ft Wayne, Bell Inds. .................. 219-423-3422 
IN Indianapolis, Bell.lnds. ................ 317-634-8202 

Crouzet 
Over ~8· La~~~st 

1?,~~~sO i •• , S~!t%~s 
In Stock. • ~~ Distributor 

'1!!t! ~ In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

eM CROZIER METROLOGY lABs 
'n.trument •• Sole •• Re-pol,. • Calibration 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts • A.C. Volts 
• Resistance • R.F. Volts 
• Capacitance • Frequency 
• Inductance • Temperature 

CALIBRATION 
• PRIMARY • SECONDARY 
• WORKING STANDARDS 
• ANALOG & DIGITAL METERS 
• NETWORK ANALYZERS 
• SIGNAL GENERATORS 
• POWER SUPPLIES 
• OSCILLOSCOPES 
• CALIBRATORS 
• TEMPERATURE 
• OSCILLATORS 
• SOUND LEVEL 
• WA TTM ETERS 
• H.V. DIVIDERS 
• ANALYZERS 
• R.F. METERS 
• HI POTS • BRIDGES. R.C.L. 
• TERA OHM • MEG OHM 
P.O. BOX 814 
ARLINGTON HTS, IL 60005 
160 N. BOND, ELK GROVE, IL 60007 

312-934·5634 
Traceable to NBS 
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CROUZE 
IN IncianapoIis, VomegUt Indl Prods. 

..•..•..•••.•..•..•.•.... , ..•.. ;.317-899-8800/8877 
IA BeItendod, Custom Controls Ltd. .••.• 319-335-4787 
MA Wellesley, EIectro-Mechanic DisIr.... 617-235-1565 
MI ComstockPaJk,MorEIec. ............ 616-784-1121 
MI Grand Rapids, 8-F EIecIronics .•.•..•. 61 &459-0216 
MI RoyaIOak,GeorgeInslr.Co. .......... 313-280-1111 
MI SagiI)8W, FISCher-F1ack ............... 517-752-4181 
MN St Pau~ PowermaIion ................ 612-645-0781 
NE Omaha, Lakeland Engrg. .......... .... 402-734-2600 
NJ Edson, Howman AppIed Control Prods. 

....................................... 201-797-3313 
NJ Fair Lawn, Relay Specialties .......... 201-797-3313 
NY Commack, Monarch ~ .......... 516-499-1770 
NC Asheville, Electric Supply Co. .. ,...... 704-255-8899 
NC Gastonia, J.M.T. EIctm Supp. ......... 704-887-4401 
NC Winston-Salem, Kirkman EIctms. ...... 919-722-9131 
NO Bismarck, Border Slates EIec... .•..•.• 701-258-6060 
OH Cincinatli, Hughes-PeIeIs. ............ 513-351-2000 
OH Cleveland, Reserve Motion ConIrol Sys. 

. . .. .. • .. • . . . • .. . .. .. . .. . .. .. . . .. • ... .. 216-826-0290 
OH ColumbuS, Hughes-Peters. ........... 614-294-5351 
OH Daylon, Duellman EIctms. ............ 513-461-5010 
OK Tulsa, Radio Inc. ...................... 9.16-587-9123 

Manufacturers and Sales Offices Directory 
PA Allentown, P. A PeIeIs. ............... 215-434-5237 
PA PhiJadelphia,Herbach & Rademan .... 215-426-1700 
SC Greenville, Holder EIec. Supp. .. .. . .... 803-271 "71 t 1 
TX Fl Worth, Swieco. .................. ,. 817-335-6521 
WA Kent, Motors & Controls Corp. .. ;..... 206-872~1 0 
WA Seattle, Eicher-Richards Co. .......... 206-523-7888 
WI Waukesha, Powennation •.••.•...•... 414-542-2868 
Can Mississauga. ant, Tracan .EIctms.Corp. 

....................................... 416-825-7752 
Can St Hubert, Clue., Decofer.............. 514-676-2252 
Can WiIIowdale,ant,PS~ .......... 416-498-0214 

CROVEN CRYSTALS, 500 Beech St.. Whitby, ON, 
Canada L1N 5S5, Tel: 416-668-3324, FAX: 416-668-5003; 
FSC No.: 00809; EmpL: 250; SIs. Mgr: R McCormick 
................................................. A-1365 

Locel Sales Offices & Reps 
AZ Mesa, Sedoo Sis. ..................... 602-461-9069 
CA Northridge, RL Assocs. . .. .. . .. • . .. ... 816-701-<)656 
CA San Mat<!O, Melvin SIs. ............... 415-349-7444 
FL Palm Bey, Spattech AssoCs. .......... 305-727~ 
GA Norcross, Spartech Assocs. . . . . . . . . . .. 404-446-7300 
MA Millon, Naton Assoc. ., . ..... .. . .. .. ... 617-696-0670 
MO St Charles, Hayes EIec. Sis. .......... 314-946-6677 
NY M9MIIe,CamesAssocs. .............. 516-694-1600 
OH Englewood, Clayton-Ellier Co. . . ... . . .. 513-836-3556 

CA S. San FranciSco, Steven Engi.-ing 
....................................... 

CA San Diego, Kierulfl EICtms. .......... .. 
CO Denver, Newark EIctms. ............. . 
CT orange, Milgray EIcIms. ............ .. 
FL Deerfield Bch.,Arrow EIctms. ........ . 
GA Norcross, Newark EIcIms. ........... . 
HI Aiea, Newark Ek:Ims. ........ , ...... .. 
10 Boise, Newark EIcIms. .............. .. 
IL Chicago, RS. EIctms. ........ , ...... .. 
Il Elk Grove Vl, Kierulfl EIctms. ....... .. 
Il Schaumburg, Newark Elect. ......... .. 
IN IrkianapoIis, Newark EIctms. •.•....•• , 
IA Cedar Rapids, Newark EIctms. •••.••.• 
KS Overland PI<., Newark EIcIms. .••..•.•. 
KY Louisville, Peerless EIctms. .......... . 
LA Metarie, Newark EIcIms. ............ .. 
MO Baltimore, Arrow EIctms. •..•..•...•.•• 
MA Bedford. Schweber EIctms. ......... .. 
MA Hingham, Sager Electric ............. . 
MI Livonia, AS EIctms. .................. . 
MI Livonia, Schweber EIctms. ..•.•...•.•. 
MI Oak PI<., Newark EIc1ms. ............ .. 
MN Ecina, Arrow EIctms. ................. . 
MO St Louis, Arrow EIctms. .............. . 
NE Omaha, Newark EIctms. ............ .. 
NH Salem, Sager EIctms. ............... .. 
NJ Fair Lawn, Relay Specialties ....•..•.• .----------------.1 PA Glenside, Koebert Assocs. Inc. ........ 215-887-2310 NJ Fairfield, Arrow EIctms. ............. .. 
NJ Fairfield, Schweber EIctms. ......... , . 

415-588-9200 
619-276-2112 
303-757-3351 
203-795-0711 
305-429-8200 
404-446-1300 
808-487~1 
208-342-4311 
312-384-4733 
312-250-0500 
312-784-5111 
317~72-707Q 

319-393-3800 
913-677-0727 
502-637-7674 
504-838-9771 
301-995-6002 
617-275-5100 
617-749-6700 
313-525-1155 
313-525-8100 
313-967-Q600 
612-830-1800 
314-587-1184 
402-392-1221 
603-898-1348 
201-797-3313 
201-575-5300 
201-227-7880 
505-243-4586 
716-884-3450 
516-391-3000 
516-694-6800 
716-424-2222 
315-437-6611 
516-334-7474 
919-781-7677 
513-351-2000 
513-522-8340 
216-391-9330 
614-885-8362 
916-832-7004 
503-233-3091 
412-782-3770 
412-343-9090 
803-779-5332 
901-345-9595 
214-840-0110 
713-782-4800 
801-973-6913 
206-843-4800 
206-282-2511 
304-345-6sos 
414-463-1100 

Qv1 CROZIER METROLOGY lABs 

'n.'rumen" • Sotu • Repoir • CaHbrotion 

PRIMARY STANDARDS 
MAINTAINED 

• D.C. Volts • A.C. Volts 
• Resistance • R.F. Volts 
• Capacitance • Frequency 
• Inductance • Temperature 

CALIBRATION 
• PRIMARY • SECONDARY 
• WORKING STANDARDS 
• ANALOG & DIGITAL METERS 

.• NETWORK ANALYZERS 
• SIGNAL GENERATORS 
• POWER SUPPLIES 
• OSCILLOSCOPES 
• CALIBRATORS 
• TEMPERATURE 

.• OSCILLATORS 
• SOUND LEVEL 
• WATTMETERS 
• H.V. DIVIDERS 
• ANALYZERS 
• R.F. METERS 
• HI POTS. BRIDGES. R.C.L. 
• TERA OHM • MEG OHM 
P.O. BOX 814 
ARLINGTON HTS, IL 60005 
160 N. BOND, ELK GROVE, IL 60007 

312-934-5634 
Traceable to NBS 

Crydom Controls 
La~~~ste 4IiII~ 8.O~~~SOO 
Relay. ~ Relays & 

Dlstnbutor ~. SWitches 
In the World. ~ In Stock. 

''-~~ 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBumRS 
(213) 452·1229 

TX Euless, Fralia Co. & Assocs. .......... 817-267-3577 
VA Alexandria, Tech Reps Inc. ........... 703-37()'2600 
WI Oconomowoc, Artmor Ltd. ............ 414-387-8789 

CROZIER METROLOGY LAB, 160 N. Boix:I St.. Elk 
Grove, Il 60007, Tel: 312-934-5634; E"1lL: 5; Sis. Mgr: 
Richard O. Crozier 

FAX: 213-865-3318 
CRYDOM COMPANY, 17215 Studebaker Ad., No. 328, 

Cerrilos. CA 90701, Tel: 213-885-3536, TWX: 91()'250-
5756; EmpL: 350; SIs. Mgr: James L Jensen; Dist. Mgr: 
James L Jensen ......................... a-1396-1399 

Local Sales Offices & Reps 
AL Hunlsville, EMA, Inc....... . . . . • . . .. . • . 205-830-4030 
AR Fl Smith, Electra Reps, Inc. .:......... 501-452-7822 
CA PIeasanIon, Sierra Sis. Engrg. .•.. . . . • . 415-463-2250 
CA Stockton, Sierra Sis. Engrg. •..•.....•. 209-465-3968 
CA Tustin, Mo<gan Johnson Co. Inc. ...•. 714-832-7282 
FL Deerfield Bch., EMA Inc. .............. 305-421-6830 
FL Longwood, EMA, Inc. ................. 305-882-1202 
GA Roswel~ EMA, Inc. .................... 404-992-7240 
10 Boise, N.R SchuHz Co. ............... 206-377-8888 
Il Elk Grove Village. ConIrol Sis. ........ 312-595-2110 
IN carme~ Technology Mktg. Corp. ...... 317-844-8462 
IN Fl Wayne, Technology Mktg. Corp. ... 219-432-5553 
KY Louisville, Technology Mktg. Corp. .... 502-893-1377 
MD Baltimore, McCourt & CofT1l, Inc. ....• 301-944-8400 
MA Woburn, Alpha Omega Sis. ........... 617-933-0237 
MI Livonia, Luebbe Sis. .................. 313-477-3131 
MN Eden Prairie, Electronic Innovators, Inc. 

MO St LOUis, Advanced Tech. Sis. ....•... 
NY Binghamton, GEN-TECH EIctms. ....• 
NY Liverpool, Goo-Tech EIctms. ......... . 
NY Penfield, Gen-Tech Elctms. .......... . 
NC Charlotte, EMA, Inc. ................. .. 
NC Raleigh, EMA, Inc. .................. .. 
OH Cincinnati, Luebbe Sis. Co. .......... . 
OH Cleveland, Cleveland Luebbe Sis. .... . 
OH ColumbuS, Luebbe Sis. Co. .......... . 
OH Oaylon, Luebbe Sis. Co. ............. . 
OR Beaverton, N.R SchuHz Co. .......... . 
PA Chestnut Hil~ Deltalronics Inc. ....... . 
PA Pittsburgh,.Luebbe Sis. Co. ......... .. 
TX Austin, EIecIra Reps. ................. . 
TX Dallas, Electra Reps. ................. . 
UT SaH Lake City, Control Agy ........... . 
VA Richmond, McCourt Co. Inc. •......... 
WA Bellevue, N.R SchuHz Co. .......... .. 
WI Thiensville, Control Sis. .............. . 

Locel Distributors 
AL Huntsville, Arrow EIctms. ........... .. 
AZ Phoenix, Newark EIctms. ........... .. 
AR Little Rock, Newark EIctms. ......... .. 
CA Canoga PI<., Schweber ............... . 
CA Los Angeles, Kierulfl Eleclronics .....• 
CA Los Angeles, Master Distrs. .......... . 
CA orange, Newark EIctms. ............. . 

612-941-0630 
314-876-2921 
607-648-8833 
315-451-3480 
716-381-5159 
704-365-0547 
919-846-6888 
513-53().()6QO 
216-333-0425 
614-431-0474 
513-294-0426 
503-643-1644 
215-246-0294 
412-384-0490 
512-339-1163 
214-248-3852 
601-972-8787 
804-741-3253 
206-454-0300 
414-242-4580 

205-637-6955 
602-968-7411 
501-225-6130 
816-999-4702 
213-725-0325 
213-452-1229 
714-634-8224 

NM Albuquerque, Arrow EIctms. .•.•...•.• 
NY Buffalo, Summit Distrs. .............. .. 
NY FarmingdaJe. Milgray EIctms. ........ . 
NY MeMl1e, Arrow EIctms. ............... . 
NY RochesIer, Schweber EIcirns. .....•... 
NY Syracuse, Newark EIctms. ........... . 
NY Weslbury, Schweber Electronics •..... 
NC Raleigh, Newark EIctms. ............ .. 
OH Cincinnati, Hughes Pelers ........... . 
OH Cincinnati, Schlemmer Assocs., Inc. •.• 
OH Cleveland, Newark EIctms. .......... . 
OH Columbus, Arrow EIctms. ............ . 
OK Tulsa, Newark EIctms. ............... . 
OR Portland, Radar Elect. ................ . 
PA Pittsburgh, Cam/RPe .............. .. 
PA Pittsburgh, Newark EIctms. .......... . 
SC Columbia, Dixie EIcIms. ............. .. 
TN M8I1l'his, The Genie Gop., Inc. ..••.•.. 
TX Dallas, Kierulfl EIctms. ............... . 
TX Houston, Newark EIcIms. ............ . 
UT SaH Lake City, Kieiulf! EIctms. ....... . 
WA Bellevue, Arrow EIctms. •.....•..••.•.. 
WA Seattle, Radar Elect ................ .. 
WV Charleston, Newark EIcIms. ......... .. 
WI Milwaukea, Newark EIctms. ..•..•...•. 

CRYOMAGNETICS, INC. 739 Emory Valley Ad., Oak 
Ridge, TN 37630, Tel: 615-482-9551, TB..EX: 883 945, 
FAX: 615-463-5691; SIs. Mgr: O. Michael Colley 

CRYSTAL MARK, INC, Forslund Division. 613 Justin 
Avenue, Glendale, CA 91201, Tel: 816-240-7520, TB..EX: 
279974 

CRYST ALOID ELECTRONICS, Box 628, Hudson, OH 
44236, Tel: 216-655-2429, FAX: 216-655-2176; EmpL: 
100; SIs. Mgr: Sharon WeisIIer /Bill Jakubik 

CRYSTEK CORP, P.O. Box 06135, Fl Myers, FL 33906, 
Tel: 813-936-2109, TWX: 51 ()'951-7448; FSC No.: 13454; 
EmpL: 60 

CSB/USA, 1204 W. 7th St.. Fl Worth, TX 76102, Tel: JlOO. 
3CSB/USA, FAX: 817-332~ ............... 001448 

Local Sales Offices & Reps 
CA Arcadia, Van Gott & Assocs. ... ;:..... 818-445-9728 
CA Los Altos, Frauman Assocs. .......... 415-941-0660 
FL Pompano Bch., HHP Assocs. ....•.... 305-971-5750 
Il Palatine, Technlg. Sis., Inc. ............ 312-991-6600 
IN Granger, Wolf! Sis., Inc. ............... 219-272-4388 
MA Seekonk, Rudolph Mktg. Assocs. . • . . .. 617-399-6270 
MI Grand Rapids, Stiles & Assocs. ....... 616-531-7759 
NY Franklin Sq., eooper-8irnon & Co., Inc. 

.. .. . •• . • . . .. .. .. . .. . .. . . . . .. ... . . • .. .. 516-489-0404 
OH Lima, T.e. Co.......................... 419-226-8952 
TX Dallas, Electra Reps., Inc. ............. 214-246-3852 
WI Milwaukee, Technlg. Sis., Inc. ......... 414,984-5015 

CII Capacitors 

CSI CAPACITORS, CSI Technologies, 810 
Rancheros Dr. SanMarcOs,CA 92069, Tel: 619-747-4000, 
TB..EX:897832; FSC No.: 10026; EmpL: 50; SIs. Mgr: J. O. 
Kowalsky ....................................... A-1071 

654 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL HuntsVille, Glenn Technical ... 
AZ Paradise Valley, Astrocom Mktg. ..... . 
CA San Jose, Comtech Mktg. ............ . 
FL Orlando, Glenn Tech. SIs. Co ......... . 
IL Chicago, Esco Assocs. .............. . 
KY Louisville, K W. Elctm. SIs. ........... . 
MD Middletown, ST IWooiard ............ . 
MA E Sandwich, Radco, Inc .. . 
NJ Leonia, Peter E Schmitt Co. . ........ . 
NM Albuquerque, Cleveland Entprs. ...... . 
NY cazenovia, S. T. Woolard ............ . 
OH Dayton, K W. Elctm. SIs. ............. . 
OR Trgard, Components West ........... . 
PA AlliSon. PI<., KW Elctm. SIs. ........... . 
SC Pickens, S.T. Woolard ................. . 
1)( Dallas, Cunningham Comps. ......... . 
1)( Houston, Cunningham Comps. ....... . 
VA Lynchburg, ST IWoolard ............. . 
WA Redmond, Components West ........ . 
Can Richmond, Be, Macom Agencies .... . 
Can Toronto, Ont, Anbak SIs. ............. . 

205-883-2870 
602-991-6646 
408-365-7474 
305-299-8700 
312-298-5310 
614-888-0483 
301-371-4500 
617-888-7397 
201-944-2806 
505-265-7893 
315-655-8145 
513-890-2150 
503-684-1671 
412-487-4300 
803-878-3830 
214-669-9706 
713-481-4197 
804-528-5421 
208-885-5880 
604-271-2661 
418-253-0243 

C-TEK 
INCORPORATED 

C-TEK INC., 4 Railroad Ave., Wakefield, MA 01880. Tel: 
617-248-1720, TELEX: 882485; Empl: 15; Sis. Mgr: John 
Vanaman; Dis/. Mgr: John Vanaman .... 001126-1127 

Local Sales Offices & Reps 
AZ Phoenix. Thor Eng. ................... 602-437-1463 
CT Ansonia, R H. Sturdy Co .............. 203-734-2186 
IL Hillside, Cadre Tech. Reps. ........... 312-449-3900 
MA Wellesley Hills, R H. Sturdy Co. . . . . . .. 617-235-2330 
MI Southfield, Fred H. Gehrke & Assocs. 

....... ................................ 313-559-5363 
MN Minneapolis, Northstar Motion & Control 

....................................... 612-571-9600 
MN St Paul, Northstar Motion & Control .. 612-770-5311 
NJ Sparta, ES Williams .................. 201-729-4049 
NY Pittsford, Controlled Motion SIs. ....... 718-381-1933 
NC Charlotte, Jake Rudisill Assocs. ....... 704-377-6901 
OH Cincinatti, KCH Co . ............... 513-931-1686 
PA Paoli, Tyler Grillin .................... 215-647-1550 
VA Richmond, Jake Rudisill Assocs. . . .. .. 804-320-0201 

Local Distributors 
NY Clarence, Trott Elctms. ............... 716-634-8500 
NY Pittsford, Trott EIctms. .............. ,. 718-588-8251 
NY S~ Motion Control SIs. .......... 518-921-5656 
NC Cherlotte, Joyce Sis. .................. 704-377-6901 
WA Seattle, Eicher-Richards Co. .......... 208-523-7888 
Can Montreat, Prernier Automation ........ 514-684-6610 

CTI ELECTRONICS, 955 Connecticut Avenue, Bridgeport; 
CT 06607, Tel: 203-368-9444, TWX: 710-465-6349, FAX: 
203-254-3599; Empl: 19 ....................... 001079 

Local Sales Offices & Reps 
AL Huntsville, Rakes Engrg. & Mktg. Corp. 

.. . .. . .. . . . . .. . . .. . . . . . .. . .. . .. . . . . .. .. 205-533-3763 
AZ Phoenix. Western Automation ........ 602-973-2384 
CA Laguna Hills, Western Automation .... 714-859-6988 
CA San Diego, MAGS .................... 619-268-1199 
CA San Jose, Motion Sys., Inc. . . . . . . . . . . .. 408-248-0641 
CT Bridgeport, CTI Elctms. ............... 203-366-9444 
FL New Port Richey, Spinney Assocs. . . .. 813-848-8578 
GA Atlanta, Rakes Engrg. & Mktg. Corp .... 404-447-6937 
MO Blue Springs, A-Tronics SIs. & Engrg. Co. 

.. . .. . .. .. . . . .. ... .. . .. .. . .. . .. . . . . . . .. 818-224-2131 
NH Manchester, Northeast Comps. ....... 603-627-7242 
NY New Hartford, PDQ Assocs. ........... 315-793-3666 
NY Roslyn Hgts., Travco Assocs. ......... 518-621-3223 
OH Columbus, McFadden SIs. ............ 614-761-3177 
PA Glenside, Wyncote Instnnn Co. ....... 215-572-6500 
VA Reston, Delmarva Technlgs. .......... 703-620-3555 
WI Appleton, Vine Tech. SIs. ............. 414-731-9873 
WI Genoa City, Vine Tech. SIs. ........... 414-279-3871 

eTS. CORPORATION 

FAX: 219-294-5718 
CTS CORPORATION, 905 West Blvd North, Elkhart, IN 

48514, Tel: 219-293-7511, TWX: 810-294-2167; Empl: 
6,500; Dis!. Mgr: George Greenei ....... A-I904-1910; 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs., Inc. . ..... . 
AL Mobile, Interep Assocs., Inc ........... . 
AZ Phoenix. Compass Mktg. & Sis., Inc. .. . 

EI-l'l{11 

205-533-1730 
205-478-1036 
602-998-0835 

AZ Tucson, Compass Mktg. & SIs., Inc.. 602-293-1220 
CA Fremon~ CTS Corp. ................ 415-659-1704 
CA Los Mos, Ewing & Foley ............. 415-941-4525 
CA S. Pasadena, CTS Corp ............... 213-682-1137 
CO Dnever, ELCOM, Inc ................... 303-337-2300 
CT Danbury, CTS Corp. ............ 203-743-36811 i 964 
CT Wallingford, CompRep Assocs., Inc. ... 203-269-1145 
FL Deerfield Bch., ElectroComp Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . .. 305-429-0802,800-468-4632 
FL Longwood, ElectroComp Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-429-0802 
FL Palm Harbor, ElectroComp Assocs., Inc. 

.......•............................... 813-787-6669 
GA Norcross, Interep Assocs., Inc. ........ 404-449-8680 
IL Northbrook, Dolin SIs. Co, Inc. ........ 312-498-6770 
IN Indianapolis, Elctm. Reps., Inc. ........ 317-894-1414 
IA Cedar Rapids, Se~ec SIs. Corp. ....... 319-364-7660 
KS Olathe, Advanced Tech. SIs., Inc. . . . . .. 913-782-8702 
MD Lutherville, DGA, Inc. ................. 301-583-1360 
MA Westwood, CompRep Assocs., Inc. . . .. 617-329-3454 
MI Farmingfon Hills, J. L Montgomery Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-489-0099 
MN Minneapolis, Robert W. Marshall Co, Inc. 

· . . . . . . . . . .. . .. .. . . . . . . . . . . . . . . . . . . . . .. 612-929-0457 
MN Minneapolis, S & R Comp. Sis, Inc. ... 612-559-3090 
MO St Louis, Advanced Tech. SIs., Inc. .... 314-878-2921 
NM Albuquerque, Compass Mktg. & Sis., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-888-0800 
NY E Syracuse, Nyco~ Inc ............... 315-437-8343 
NY Jamaica, S-J Assocs., In.c. ............ 718-291-3232 
NC Raleigh, Zucker Assocs., Inc ........... 919-782-8433 
OH Columbus, Baehr, Greenleaf & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 614-847-0220 
OH Dayton, Baehr, Greenleat & Assocs., Inc. 

....................................... 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 218-892-1770 
OR Trgard, Vantage Corp ................. 503-620-3280 
PA Evans City, Baehr, Greenleaf & Assocs., Inc. 

....................................... 412-778-2151 
PA Trevose, P.8A Inc. ................... 215-245-0513 
TN GreenVille, Interep Assocs., Inc. 

................................. 615-639-3491/3492 
1)( Austin, Southam Sis. Mktg., Inc. ....... 512-635-5822 
1)( Houston, Southern States Mktg., Inc. .. 713-960-9556 
1)( Richardson, Southern States Mktg., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-238-7500 
UT Sa~ Lake City, ELCOM, Inc ............. 801-485-7415, 

801-488-4233 
WA Bellevue, Vantage Corp. .............. 208-455-3460 
WI Milwaukee, Dolin SIs. Co, Inc. ......... 414-482-1111 
PR Caguas, CompRep Assocs., Inc. ...... 809-748-6550 
Can Streetsvilte, Ont, CTS of Canada, Ltd 

Local Distributors 
AL Huntsville. Arrow Elctms., Inc. ........ . 
AL Huntsville, Bell Inds. ................ .. 
AL Huntsville, Hal~Mark Elctms. Corp .... . 
AL Huntsville, Marshall Inds. ............ . 
AZ Phoenix. Marshall Inds. .............. . 
AZ Tempe, Arrow Elctms., Inc ............ . 
AZ Tempe, Bellinds. .................... . 
CA Canoga PI<., Hall-Mark Elctms. Corp. .. 
CA Chatsworth, Arrow Elctms.. Inc. . ..... . 
CA Chatsworth, Marshall Inds. ........... . 
CA Citrus Hgts., Hal~Mark Elctrns. Corp. .. 
CA EI Monte, Marshallinds. (Corp.) ...... . 
CA Garden Grove, Bell Inds ............. .. 
CA Gardena, Bellinds. .................. . 
CA Gardena, CalHornia Switch & Signal .. 
CA Irvine, Marshall Inds. ................ .. 
CA Los Angeles, Bell Inds. .............. .. 
CA Milpitas, Marshall Inds. .............. .. 
CA Rancho Cordova, Marshall Inds. ..... . 
CA Rohnert PI<., First Source Elctms. Corp. 

CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 
CO 
CO 
CO 
CO 
CT 
CT 
CT 

Roseville. Bell Inds. .................. . 
San Carlos, Logan Elctms ............ . 
San Diego, Arrow Elctms., Inc. ....... . 
San Diego, Bell Inds. ................. . 
San Diego, Hall-Mark Elctms. Corp. .. . 
San Diego, Marshall Inds ............. . 
San Jose, Hal~Mark Elctrns. Corp. . .. . 
San Jose, Rose Elctms. ............ .. 
Sunnyvale, Arrow Elctms., Inc. ....... . 
Sunnyvale. Bell Inds. ................. . 
Thousand Oaks, Bell Inds. .......... .. 
Torrance, Hal~Mark Elctrns. Corp. ... . 
Tustin, Arrow Elctrns., Inc. ............ . 
Tustin, Hal~Mark Elctms. Corp. . ..... . 
Aurora, Arrow Elctms., Inc. . .......... . 
Denver, Integrated Elctms. Co., Inc. .. . 
Englewood, Indl Elctms. ............ .. 
Englewood, Indl Elctms., Inc. . ....... . 
Thorton, Marshall Inds. .............. . 
Wallingford, Arrow Elctms., Inc. . ..... . 
Wallingford, Marshall Inds. ........... . 
Wallingford, Midan Elctms., Inc. ...... . 

418-828-1141 

205-837-6955 
205-837-1074 
205-837-8700 
205-881-9235 
602-498-0290 
602-966-4800 
602-968-7800 
818-718-3300 
818-701-7500 
818-407-0101 
918-722-8600 
818-459-5500 
714-895-7601 
213-515-1800 
213-538-9830 
714-859-5050 
213-828-6778 
408-942-4800 
918-635-9700 

707-588-0600 
918-969-3100 
415-594-0700 
619-565-4800 
619-288-1277 
619-268-1201 
619-578-9600 
408-432-0900 
408-283-9700 
408-745-6600 
408-734-8570 
805-499-6821 
213-217-8400 
714-838-5422 
714-669-4100 
303-698-1111 
303-292-6121 
303-694-9444 
303-694-9444 
303-451-8444 
203-265-7741 
203-265-3822 
203-265-2077 

CTSCO 
CT Wallingford, The Green ... Shaw Co., Inc. 

FL Clearwater, Hal~Mark Elctrns. Corp ... . 
FL Deerfield Bch, Arrow Elctms., Inc ..... . 
FL Deerfield Bch, Bell Inds. ............ .. 
FL Ft Lauderdale, Marshall Inds. ...... , .. 
FL Largo, Bell Inds. .................... .. 
FL Orlando, Hal~Mark Elctms. Corp. ..... . 
FL Orlando, Marshall Inds. .............. . 
FL Palm Bay, Arrow Elctms., Inc. ........ . 
FL Pompano Bch, HaI~Mark Elctms. Corp. 

GA Norcroas, Arrow Elctms., Inc .......... . 
GA Norcroas, Bell Inds. .................. . 
GA Norcroas, Hall-Mark Elctms. Corp. ... . 
GA Norcroas, Marshall Inds. ............ .. 
IL Elk Grove V~ Bell Inds. .............. . 
IL Schaumburg, Arrow Elctms., Inc ...... . 
IL Shaumburg, Marshall Inds. ........... . 
IL Whaeling, Hawk Elctms. ............ .. 
IL Wooddale, Hal~Mark Elctms. Corp. .. . 
IN Ft Wayne, Bell Inds. ................ .. 
IN Indianapolis, Arrow Elctms., Inc. ...... . 
IN Indianapolis, Bell Inds. .............. .. 
IN Indianapolis, Bell Inds. (JrT Only) .... . 
IN Indianapolis, Marshall Inds. .......... . 
IA Cedar Rapids, Arrow EIctms. ........ .. 
IA Cedar Rapids, Bellinds. ............ .. 
KS Lenexa, ArrowEIctms., Inc. .. ........ . 
KS Lenexa, Hal~Mark Elctms. Corp. . .... . 
KS Lenexa, Marshall Inds. .............. .. 
MD Columbia, Arrow Elctms., Inc. ........ . 
MD Columbia, Hal~Mark Elctms. Corp. . .. . 
MD G~hersburg, Marshall Inds. ......... . 
MA Newton, The Green ... Shaw Co" Inc. .. 
MA Wilmington, Marshallinds. ........... . 
MA Woburn, Arrow Elctms., Inc ........... . 
MI Ann Arbor, Arrow Elctms., Inc ......... . 
MI Ann Arobor, Bell Inds. ................ . 
MI Grand Rapids, Arrow EIctms. Inc. .... . 
MI Livonia, Marshall Inds. .............. .. 
MN Eden Prairie, HaI~Mark EIctms. Corp . 

203-265-3333 
813-530-4543 
305-429-8200 
305-421-1997 
305-977-4880 
813-541-4434 
305-855-4020 
305-841-1878 
305-841-2424 

305-971-9260 
404-449-8252 
404-662-0923 
404-447-9000 
404-923-5750 
312-640-1910 
312-397-3440 
312-490-0155 
312-459-4030 
312-880-3800 
219-423-3422 
317-243-9353 
317-875-8200 
317-299-5487 
317-297-0483 
319-395-7230 
319-395-0730 
913-541-9542 
913-888-4747 
913-492-3121 
301-995-0003 
301 .. 988-9800 
301-840-9450 
617-969-8900 
617-656-0810 
617-933-8130 
313-522-1040 
313-971-9093 
618-243-0912 
313-525-5650 

....................................... 612-941-2600 
MN Edina, Arrow EIctms.,lnc .............. 612-830-1800 
MN Minneapolis, Indl Comps., Inc. . 612-831-2888 
MN Plymouth, Marshallinds. ...... 612-559-2211 
MO Earth City, Hall-Mark Elctms. Corp. ... 314-291-5350 
MO St Louis, Arrow Elctms., Inc. ......... 314-567-6888 
NE Lincoln, Scott Elctrn, Supp. Corp ....... 402-488-8221 
NH Manchester, Arrow Elctms., Inc. ....... 603-666-6966 
NJ Fairfield, Marshall Inds. ............... 201-882-0320 
NJ M~on, Arrow Elctms., Inc. ........... 609-596-6000 
NJ Mt Laure~ Hal~Mark Elctms. Corp. .. .. 609-235-1900 
NJ Mt Laurel, Marshallinds. ............. 609-234-9100 
NJ Parsippany, Arrow Elctms., Inc. . . . . . . .. 201-536-0900 
NM Albuquerque, Arrow Elctms., Inc. ...... 505-243-4566 
NM Albuquerque. Bell Inds. ............... 505-292-2700 
NY Buffalo, Summ~ Dists. ................ 718-887-2800 
NY Commack, Vantage Comps. ... _.. .... 518-543-2000 
NY Hauppauge, Arrow Elctms., Inc ........ 518-231-1000 
NY Hauppauge, Marshall Inds. . . . . . . . . . . .. 518-273-2424 
NY Jamaica, Archer Indl Dists., Inc. ....... 718-291-3232 
NY Johnson City, Marshallinds. .......... 607-798-1611 
NY Melville, Arrow Elctms., Inc. (Corp.) .... 518-694-6800 
NY Melville, Semispecialists of America, Inc. (SAl) 

. ...................................... 518-293-2710 
NY Mt Vennen, OAR Indl Elctms. Sis., Inc. 

. . . .. . . .. . .. .. . . .. .. .. .. .. .. . . . .. . . .... 914-699-2224 
NY Rochester, Arrow Elctms., Inc. ......... 718-427-0300, 

1-8D0-462-6422 
NY Rochester, Marshallinds. ............. 718-235-7620 
NY Rome, Rome Elctms., Inc .............. 315-337-5400 
NC Clifton, Vantage Comps., Inc. (Corp.) .. 201-667-1840 
NC Raleigh, Arrow EIctms., Inc. ........... 919-878-3132 
NC Raleigh, Hall-Mark Elctms. Corp. ...... 919-872-0712 
NC Raleigh, Marshallinds. ................ 919-878-9882 
NC Raleigh, RESCO/Raleigh ............. 919-781-5700 
NC Winston ~ Arrow Elctms., Inc. .... 919-725-8711 
OH Centerville. Arrow Elctms., Inc. ........ 513-435-5563 
OH Daylon, Bell Inds. ..................... 513-435-8660 
OH Daylon, Marshallinds. ................ 513-236-8088 
OH Solon, Arrow Elctms., Inc. .........•... 216-248-3990 
OH Solon, HaI~Mark EIctms. Corp. ........ 216-349-4832 
OH Solon, Marshall Inds. .. .. .. .. .. .. .. .... 216-248-1788 
OH Worthington, HaI~Mark Elctms. Corp. 

614-888-3313 
OK Broken Arrow, Hall-Mark Elctms. Corp. 

.. .. .. . . . . . .. . . .. . . . . . . . .. . . . . . .. . ... 1-800-327-9989 
OK Tuls.a, Arrow EIctms., Inc. ............. 918-665-7700 
OR Beaverton, Arrow Elctms., Inc. ........ 503-684-1690 
OR Beaverton, Marshall Inds. ............. 503-644-5050 
OR Lake Oswego, Bellinds. .............. 503-241-4115 
OR Tualatin, Moore Elctms. ... , ......... " 503-692-5333 
PA McKean, Advacorn ................... 814-478-7774 
PA Monroeville, Arrow Elctms., Inc. ....... 412-856-7000 
PA Philadelphia, PEI/Genesis ............ 215-673-0400 
PA Pittsburgh, Marshall Inds. ............. 412-963-0441 
TN Nashville, Bellinds. ................... 615-367-4400 
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CTSCO 
TX Austin, Arrow EIcIms., Inc.............. 512-835-4180 
TX Austin,HaII-Mark Ek:Ims. Corp. .....•. 512-258-8848 
TX Austin, Marshalllnds. ................. 512-837-1991 
TX AuStin, SouthwesI-EIcIms., Inc......... 512-837-8971 
TX carrollton, Arrow EIcIms., Inc. ..••.•.•. 214-380-6464 
TX CarrQlIton, Marshalllnds. ............. 214-233-5200 
TX Dallas, HalI-Mark Ek:Ims. Corp. ....... 214-553-4300 
TX Dallas, HaII-Mark Ek:Ims. Corp. (Corp.) 

.. .... ..... .. ... ................ . ...... 214-343-5000 
TX Dallas, Southwest EIcIms., Inc. .... . . . . 214-234-3050 
TX Houston, Arrow EIctms. .. ... . ......... 713-~700 
TX Houston, Hall-Mark Ek:Ims. Corp. •.••. 713-78HI100 
TX Houston, Marshalllnds. ............... 713-895-9200 
TX Stafford. S.W. EIcIms., Inc. ............ 713-491-4900 
TX Stafford. Southwest EIcIms., Inc. .•..•. 713-491-4900 
UT Salt Lake City, Arrow EIcIms., Inc. ..... 801-972-0404 
UT Salt Lake City, Belllnds. .............. 801-972-6969 
UT Salt Lake City, Marshalllnds. ......... 801-485-1551 
WA Bellevue, Arrow EIcIms., Inc. .......... 20&-643-4800 
WA Bellevue, BelIInds. ................... 206-747-1515 
WA Bellevue, Marshalllnds. . . . . .• .. . . . . . . . 206-641-6800 
WI Brookfield, Arrow EIcIms., Inc. ......... 414-792-0150 
WI Brookfield, Marshalllnds. ............. 414-797-8400 
WI New Berlin, HalI-Mark EIctms. Corp. .. 414-797-7844 
WI Waukesha, Belllnds. ................. 414-547-8879 
can Mississauga, On!., Arrow Ek:Ims. Canada Ltd 

. . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . .. 41'6-672-7769 
can Montreal, Que., Arrow EIctms. Canada Ltd 

... ... .. .. ... .. ... ... .. ... ... . . . ... .... 514-735-5511 
can Quebec City, Que., Arrow Ek:Ims. Canada Ltd 

... .. ... ..•.. . .... ... ..•.. .. . .. . ... .... 418-687-4231 

CTS CORPORATION, Connector Division, 9210 
Science Center Dr, New Hope, MN 55428, Tel: 612-533-
3533, TWX: 910-576-2717; FSC No.: 16512; EmpL: 300; 
SIs. Mgt: Steve Otto 

'Refer to CTS Corp., Elkhart, IN, for sales offices & 
represenlalives & for distributor listings.' 

CTS CORP., ELECTROMECHANICAL DIY., 
(Fonnerly Elkhart DiY.~ 1142 W. Beardsley Ave., 
Elkhart, IN 46514, Tel: 219-295-3575; SIs. Mgt: R G. 
Sumrak ........................ A-190;4-1910; 8-1681 

ReIer 10 CTS Corp., Elkhart, IN, for sales offices and 
represenlalives and for distributor listings. 

CTS CORPORATION 

FAX: 815-786-9743 
CTS CORP., FREQUENCY CONTROL DIY., 

(Formerly Knights DiY.~ 400 Reimann Ave., 
Sandwich, IL 60548, Tel: 815-786-8411, TWX: 910-642-
0880; EmpL: 450; SIs. Mgt: Terry Luxmore, Act Sis. Mgr. 
........................................... A-1366-1387 

'Refer to CTS Corp., Elkhart, IN, for sales offices & 
representatives & for distributor listings.' 

CTS CORPORATION, Microelectronics Diy., 1201 
Cumberland Ave., W. Lafayette, IN 47906, Tel: 317-483-
2565, TWX: 810-342-1882; EmpL: 505; Sis. Mgr: Dick 
Kramer ............... , ................... A-1732-1733 

'Refer 10 CTS Corp., Elkhart, IN, for sales offices & 
represenlaliveil & for distributor listings.' 

Curtis 
7.0~~esoo .te. 80~~esOO 
.
Termlnal i •• ! Relays &. 
Blocks i i SWitches 

In Stock. '1!IIIIIIII_F In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and SaleS· Offices Directory 
CTS CORP., RESISTOR NETWORK DIY., 

(Fonnerly CTS Corp., Berne DiY.~ 406 .Parr Ad, 
Berne, IN 46711, Tel: 219-589-3111, TWX: 810-323-1580; 

GA Doraville, Advanced ~ MkIg. .... 404-446-7025 
IL Downers Grove, RicIvnar Ek:Ims. Corp. 

.. . . .. ..... ... ....... . ..... ......... ... 312-968-0118 
Empl: 1100; SIs. Mgt: 0. L Akers; Dist. Mgt: cm Stults MD GaiIhersberg, Naudain Assocs., Southern 
....... ,... .. ........... ...... .... .. ....... A-1912-1913 ....•.................................. 301-258-5040 

'ReIer. to CTS Corp., Elkhart, IN, for sales offices & MI 
Farmington Hills, W. R Hummon & Assocs. Inc. 
....................................... 313-474-0661 

representatives & for distributor listings.' MI 
MI 

Grand Rapids, JFCD, Inc. ......... ,... 616-949-1020 
Lake Orion, JFCD, Inc. ...... .... .. .. .. 313-693-2053 

CTS CORPORATION, Switch DiY., Paso Robles, MN 
Minneapolis, Holmgren Assocs. Inc. of MN 
....................................... 612-786-7641 

500 Unne Ad, Paso Robles, CA ~ Tel: 805-238-0350, MO Kansas City, DelItron Co., Inc. ..... . . . . 816-436-6445 
TWX:910-351-6796; SIs.Mgr:JackBeIl; Dist.Mgr:Bob Me St louis, Delltron Co., Inc. ............ 314-869-4779 
Tarkenlon ................................ 801682-1686 NH Salem, Sales Engrg. Co. .............. 603-893-5521 
'Refer 10 CTS Corp., Elkhart, IN, for sales offices & NJ Englewood, Herold Gray Assocs., Inc. 

201-894-0894 . 
609-983-5300 
716-254-6050 
919-742-2372 
216-946-3226 
216-946-3226 
317-872-7202 
216-946-3226 
401-738-1319 
817-640-4338 
214-276-1948 
713-556-9622 
214-889-1500 
206-883-0962 
414-781-1730 
416-477-0400 

representatives & for distributor listings.' 

CTS CORPORATION, Systems & Datacomm 
Division, 6900 Shady Qak Rd., Eden Prairie, MN 55344, 
Tel: 612-941-9100, TWX: 910-576-2913; FSC No.: 21542; 
EmpL: 1400; SIs. Mgr: S. Bey! 

'ReIer to CTS Corp., Elkhart, IN, for sales offices & 
representatives & for distributor listings.' 

CTS CORPORATION, Tool, Die & Machine Division, 
3000 Engle Ad, Fort Wayne, IN 46809, Tel: 219-747-0531 

Refer to CTS Corp., Elkhart, IN, for sales offices and 
representatives and for distributor listings. 

CTS OF CANADA, L TO, 80 Thomas St, StreeIsville, 
Ontario, can L5M 1Y9, Tel: 416-826-1141 

Refer to CTS Corp, Elkhart, IN, for sales offices and 
representatives and for distributor listings. 

CUBIT, Div. of Proteus Industries. Inc, 190 S. Whisman 
Ad, Mountain View, CA 94041, Tel: 415-962-8237, TELEX: 
62909639; EmpL: 27; SIs. Mgr: Jon Heiner 

CUESTA SYSTEMS CORPORATION, 3440 Roberto 
Ct, San Luis Obispo, CA 93401, Tel: 805-541-4160, 800-
332-3440; Sis. Mgr: Gary Brehmer 

CUNO, INC, Process Filtration Products, 400 Research 
Pkwy, Meriden, CT0645O, Tel: 203-237-5541, TELEX: 
221083; EmpL: 700 

CUPLEX, INC, 1500 E. Hwy. 66, Garland, TX 75040, Tel: 
214-276-0333, FAX: 214-276-3401; EmpL: 389; Sis. Mgr: 
Grady C. Young • 

CURRENT RING CO. INC, 252 Sunset Drive, P. O. 1525, 
Ballwin, MO 63011, Tel: 800-325-8653, FAX: 314-535-
5787; SIs. Mgr: Peter Racen; Dist. Mgr: Peler Racen 

CURRENT TECHNOLOGY, INC, 1400 S. Sherman, 
6202,Richarcison, TX75081,Tel:214-238-53OO; Sls.Mgr: 
Barry Epstein; Dist. Mgr: Peter Diamond 

CURTIS ELECTRO DEVICES, INC, Box 4090, Mountain 
View, CA 94040, Tel: 415-964-3846, FAX: 415-964-3574; 
EmpL: 12; Sis. Mgr: P. Curtis 

[URTI5 
FAX: 414-535-1150 

CURTIS INDUSTRIES, 7400 W. Douglas Ave., P.O. Box 
18699, Milwaukee, WI 53218-0699, Tel: 414-535-1500, 
TWX: 910-282-3035; FSC No.: 73631; Empl.: 160; SIs. 
Mgr: R R Hartt; Dist. Mgt: AI HungsberR 
..... . .....•.... ........ ... A-1642-1643; C-1314-1315 

Local Ssles Offices & Reps 
AL Huntsville, Advanced Comps. MkIg. ... 205-881-5493 
p;z ScofIsdaIe, Memco Sis., Inc. .......... 602-952"2254 
CA Garden Grove, EIsco EIcIms., Inc. ..... 714-891-4621 
CA Hayward, Pacific Mfg.lnc. ............. 415-887-1620 
CA Hayward, Pacific MkIg., Inc. ........... 415-887-1620 
CD Englewood, Omega Ltd .............. 303-782-1921 
CT Milford, Sales Engrg. ............... ,.. 203-877-2001 
CT New Fairfield, Sales Engrg. Co. ....... 203-746-5604 
R. Clearwater, Tech-Rep Assocs. ........ 813-576-9900 

NJ Marlton, Naudain Assocs. .... , ...... .. 
NY Rochester, Apex Assocs. ............ . 
NC Raleigh, Crossroads EIctm Assocs. .•. 
OH Columbus, Nationwide Cornps., Inc. .. . 
OH Dayton, Nationwide ~ Inc. ..... . 
IN Indianapolis, Nationwide Comp., Inc. .. 
OH Willoughby, Nationwide Comp. ...•.... 
RI Warwick, Sales Engrg. .............. .. 
TX Arlington, ProComp Sis. Co. .......... . 
TJ( Garland, Pro-Comp Sis. Co. ......... .. 
TX Houston, ProCoi'l1l Sis. Co ........... . 
TX Richardson, Pro Comp .. , ............ . 
WA Redmond, Electronic MkIg. Grp. ...... . 
WI Milwaukee, Richrnar EIctms. ......... . 
can Ontario, Chartwell EIctms. ........... . 

Local Di8/rlbutors 
AL Birmingham, M G. EIctms. & Equip. ... 205-328-4525 
AL Montgomery, Southern Controls ...... 205-277-5030 
P;z Phoenix, EIecIro-Comps. Distr. ........ 602-258-2665 
P;z Tempe, Shelley-Ragon, Inc. ........... 602-694-0258 
AR EI Dorado, Electre Inc. ................ 501-1162-4901 
CA Anaheim, Control Design ............. 715-821-1516 
CA Chatsworth, Shelley-Ragon, Inc. ...... 818-998-3333 
CA Orange, County Wholesale EIec. ...... 714-633-6440 
CA San Carlos, Control Design Supp. .. . .. 415-592-4806 
CA San Diego, Shelley-Ragon, Inc. ....... 619-453-7133 
CA San Jose, Rose Ek:Ims. .............. 408-263-9700 
CA San Jose, Shelley-Ragon, Inc. ........ 408-942-9111 
CA Santa Monica, Master Distrs. .......... 213-452-1229 
CA So. San Francisco, Steven Engrg. ..... 415-588-6121 
CD Denver, Integrated EIctms. ............ 303-292-6121 
CD Englewood, Shelley-Ragon, Inc. ....... 303-744-3601 
CT Hartford, Electrical Supp. .. . ..... . . .... 203-527-7111 
FL Alia Monte, Control Des. Supp. . . . . . . .. 305-788-3220 
FL Lakeland, A-A Electric ................ 813-665-6941 
R. Miami IndL Controls & OVes. .......... 305-651-0196 
R. Tampa, Shelley-Ragon, Inc. ........... 813-623-6560 
GA Allanta, AC. Equip. .................... 404-451-2747 
GA Allanta, A-A Electric ............ ,..... 404-449-8670 
GA Stone Mountain, Control Des. Supp. .. 404-979-3500 
IL Carol Streern, Lectro CofT1lS. ......... 312-690-0520 
IL Elgin, Allied EIctms. ................... 312-697-8200 
IL Genoa, Control Des. Supp. ............ 815-784-6515 
IL Lombard, Shelley-Ragon, Inc. ......... 312-629-8833 
NY Ml Vernon, OAR IndL ................. 914-699-2224 
IL Palaline, OHM EIctms. ......... .,..... 312-359-5500 
IL Peoria, Klaus Radio & Elec. ........... 309-691-4840 
IL Quincy, Klaus Radio, Inc. ............. 217-223-7560 
IL Rockford, Muntz EIec. ................ 815-968-8866 
IL WoocIdaIe, Electro-Kinetil;:s ........... 312-595-6700 
IN Elkhart, Elkhart Supp. ................. 219-264-4156 
IN Fl Wayne, Graham EIec. .. .. .. . . .. .. .. 219-423-3422 
IN Indianapolis, Control Design .......... 317-788-4559 
IN Indianapolis, Graham EIctms. ......... 317-634-8202 
IN Indianapolis, "-Ies8 EIctm .......... 317-635-2361 
IA Marion, Control Design ............... 319-373-2923 
IN Mishawaka, Panel Paris .............. 219-259-0026 
IN South Bend, Koontz-Wagner EIec. .... 219-232-2051 
IN Wabash, Wabash EIec. Supp. ......... 219-563-4146 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 319-373-0525 
IA Marion, Brenneman & Assocs. ........ 319-377-6394 
IA Marion, Control Des. Supp. ........... ; 319-373-2923 
IA West Des Moines, Ramco ............ 515-225-6933 
KV Lexington, American EIec. Supp. ...... 606-293-2611 
KV Louisville, P_1ess EIctm Equip. ..... 502-837-7677 
LA Harahan, MG EIctm .................. 504-733-0070 
ME Portland, Rockingham EIec. Supp. .... 207-772-4614 
MD Beltsville, Treekp Sis. ................. 301-937-8260 
MD Gaithersburg, Deanco ................ 301-946-5444 
CD Denver, Shelley-Ragon ............... 303-744-3601 
MA Middleboro, Giynns EIctms. ........... 617-947-4262 
MA West Springfield, Control Engrg. ...... 413-781-1330 
MA Wobum,ApparaIus Svc. .............. 617-933-5999 
MA Woburn, BrowneI~Electro ............. 617-935-7820 
MI Augusta, Great Lakes Elctms. ......... 616-731-4156 
MI DeIroiI, Madson Elec.................. 313-875-1580 
MI Grand Rapids, s-F EIctm. Supp. ...... 616-495-D216 
MI Madison HgIs., McNaughton-McKay •. 313-399-7500 
MI Muskegon, Filzpalrick EIec. Supp. ..... 616-722-8821 
P;z Tempe, Control Design............... 602-826-7981 
MN Minneapolis, Control Design.......... 612-721-1828 
MN Minneapolis, IndL Camps. ...... 0...... 612-631-2686 

656 North American offices only. For worldwide reps & distributors, see.Vol.·W_ EEM 1988 



Manufacturers and Sales Offices Directory 
MN 51 Pau~ Shelley-Ragon, Inc ........... 612-642-9427 
MO Independence, Shelley-Ragon, Inc ..... 816-254-3410 
MO Kansas City. L-comp.lne .............. 816-221-2400 
MO Sl Louis. Control Design ............. 314-426-3150 
MO 51 Louis. L Comp. Inc. ................ 314-291-6200 
MO Sl Louis. Shelley-Ragon, Inc. ......... 314-454-0480 
NH Nashua. Brevan, Inc. . . . . . . . . . • . . . . . . .. 603-88!H230 
NJ E. Rutherford. A-A Elec. ............... 201-777-5477 
NJ Oakland. Relay SpeciaHies ............ 201-337-1000 
NJ W. Bertin, General Comps. ............ 60!H88-6767 
NY Albany. Adirondack Elclms. ........... 518-456-0203 
NY Bohemia. Key Comps. ................ 516-567-7500 
NY Bohemia. Shelley-Ragon, Inc. ......... 516-567-7751 
NY Buffalo. Summh Dislts. . . . .. . .. .. . . .. .. 716-884-3450 
NY Buffalo. Wehle Elec. .................. 716-854-3270 
NY Hempstead. Eictrn. EqUip .............. 516-536-5510 
NY Mamaroneck Logicomp Elec. . . . . . . . . . 914-696-9332 
NY Mt Vernon. OAR/lndL ................ 914-6~2224 
NY Roches1er. Masline Elclms. .......•... 716-546-5373 
NY Roches1er. Wehle Elec. ........•...... 716-461-0200 
MN St Paul. Shelley-Ragon.. . . . . . . .. . .. .. 612-642-2828 
NC Charlotte. Control Design Supp. . . . . . .. 704-566-4410 
NC Charlotte. Dixie Elclms. ............... 704-377-5413 
NC Greensboro. Hammond Elect .. . . . . . .. 919-275-6391 
Can Markham. 0nL Chartwell Elec. . . . . . . .. 416-731-3400 
NC WinslorrSalern, Dixie Elclms. ......... 919-724-5961 
OH Akron. Akron Eictm. Supp. ............ 216-773-9183 
OH Cleveland. Gateway Megatech . . . . . . .. 216-944-5801 
MI Grand Rapids. Gateway Megatech .... 616-536-7925 
OH Warren. REM Elctrn. Supp. ............ 216-373-1300 
OK Tulsa. Anair Co. . . . . . . . . . . . . .. . . . .. . . .. 916-252-5781 
OR Beaverton, Shelley-Ragon. Inc. . . . . . . .. 503-682-2929 
PA Erie. REM Elctms. .................... 814-453-5626 
PA Malvern. Control Design .............. 215-296-0150 
PA McKean, Advaoom ................... 814-476-7774 
PA Philadelphia. Lindley Elec. ............ 215-329-7005 
PA Pittsburgh. CAM/RPe IndL Elctms. ... 412-782-3770 
PA Pittsburgh. Mosebach Elec. ........... 412-488-5000 
SC CoI~mbia. Dixie Eictms. . . . . . . . . . . . . . . . 803-779-5332 
SC Greenville. Dixie Elclms. .............. 803-232-5357 
SC Greenville. Emsco Elctms. ............ 803-233-4121 
TX Auslin, Altair Co. ...................... 512-837-4970 
TX Dallas. Control Design ................ 214-356-1441 
TX Fort Worth. Allied Elctms. ............. 817-336-5401 
TX Houslon, Altair Co. .................... 713-462-3029 
TX Richardson. Altair Co. ................. 214-231-5166 
UT Sa" Lake City. Kimball Eictm. ......... 801-326-2075 
WA Bellevue. Integrated Elctms. .......... 206-455-2727 
WA Kent C. B. Parsons & Co .............. 206-762-7373 
WA Seattle. Shelley-Ragon. Inc ...•........ 206-241-1980 
WI Cedarburg. A-A Electric ...•........... 414-377-8000 
WI Green Bay. A-A Elec .................. 414-499-0258 
WI Milwaukee. Marsh Elctms. ............ 414-475-6000 
WI Milwaukee. Midwes1ern Elec. ......... 414-449-1500 
WI New Berlin. Control Design ........... 414-784-1015 

CURTIS INSTRUMENTS, INC •• 200 Kisco Ave" Mt 
Kisco. NY 10549. Tel: 914-666-2971. TWX: 710-571-2163; 
FSC No.: 18530; Empl.: 95; SIs. Mg,: Jim Story 
...........................•..................... 0·1128 

Local Sales Offices & Reps 
CA Burlingame. Polach & Bensinger ...... 415-697-2525 
CA Seal Beach. Texel Engrg. ............. 213-596-9411 
CO Littleton, Grifco ....................... 303-795-1989 
FL Longwood. NSL Assocs. .............. 305-629-5226 
IL La Grange Park, Bierhaus SIs. ........ 312-354-5100 
IN Ft Wayne. Aktron SIs. ................ 219-747-3650 
MA Brookline. Harman Assocs. ........... 617-232-6687 
MN Minnetonka. S. J. Collins.. . .•.. . . . . . .. 612-933-7661 
NY Manhasset WinCor Elctm. SIs. Corp. 

....................................... 516-627-9474 
OH Chagrin Falls. K F. Nauerz ........... 216-336-8450 
WA Seattle, Evergreen Mktg. .............. 206-633-3160 
WI Milwaukee. Bierhaus SIs. •............ 414-963-0318 

Local Distributors 
MO St Louis. Acorn Elctms.lnc ............ 314-844-2510 
PA Newton Sq.. W. Reeves Assocs ....... 215-356-7500 
TX Carrol non. Lektron ..........•......... 817-464-7784 

CUSTOM BOBBIN WINDINGS. A & K Corporation. 
P.O. Box 2369. Zanesville. OH 43702-2369. Tel: 614-452-
6973. TWX: 810-236-2629; Empl.: 20 

CUSTOM CABLE CORP .• 242 Butler St, Wes1bury. NY 
11590. Tel: 516-334-3600. TELEX: 269301. FAX: 516-334-
3989; Empl.: 20; SIs. Mg,: J. Michelman; Dis/. Mg': D. 
Pollack 

CUSTOM CONNECTOR. 1738 E. 30th St, Cleveland. OH 
44114. Tel: 216-241-1679. FAX: 216-241-1734; Empl.: 24; 
SIs. Mg': Larry Weider 

CUSTOM ELECTRONICS. Browne St. Oneonta. NY 
13820. Tel: 607-432-3880. TWX: 510-241-8292, FAX: 607-
432-3913; FSC No.: 23280; Empl.: 110; SIs. Mg,: D. 
Hathaway 

CUSTOM MICRO SYSTEMS, INC" P. o. Box 9472, 
Livonia. MI48151, Tel: 313-559-5397; SIs. Mg,: F. Gehrke 

CUSTOM MOS ARRAYS, INC. (CMA), 211 Topaz 
Street Milpitas. CA 95035, Tel: 406-946-9111. TWX: 
9103362304; FSC No.: 62772; Empl.: 24 

CUSTOM POWER SYSTEMS, 'NC. 

FAX: 516-467-5066 
CUSTOM POWER SYSTEMS. 33 Comac LOOP. 

Ronkonkoma. NY 11779-9990, Tel: 516-467-5328; Empl.: 
10 .............................................. 001687 

Local Sales Offices & Reps 
CA Agoura Hills. Powerdyne . . . . . . . . . . . . .. 816-991-0632 
CA San Jose. NES ....................... 406-293-2600 
MD Hunt Valley, Eagle SIs. Corp. . . . . . . . . .. 301-666-3930 
MA Wayland. Daner-Hayes Inc. ........... 617-655-0888 
MI Plymouth. Leading Edge Sis. . . . . . . . . .. 313-420-3344 
NY Ronkonkoma. JL SIs. ................. 516-737-2801 
PA Pennde~ Dena Mktg. .................. 215-750-1440 

CUSTOM SCI. INSTRS" 13 Wing Dr" Cedar Knolls. NJ 
07927. Tel: 201-536-8500. TELEX: 25-4328; Empl.: 32; 
SIs. Mg': Henry Piekarski 

CUT CRAFT, INC. 

FAX: 817-332-3304 
CUT CRAFT, INC., 1500 Northpark Dr .• Ste. 200, Ft Worth. 

TX76102, Tel: 817-332-6151; Empl.: 20; SIs. Mg,: FredA. 
Antonini........................... C·1712-1713,1746 

CUTLER-HAMMER, INC., SHALLCROSS RESISTOR 
PRODS., See RCL Shallcross, Inc. 

CVC PRODUCTS, INC., 525 Lee Rd.. Rochester. NY 
14603. Tel: 716-456-2550, TELEX: 265240, TWX: 
4947142, FAX: 716-456-0424; Empl.: 160; Sis. Mg,: 
Steven Rothstein 

CW INDUSTRIES, 130 James Way. Southhampton, PA 
18966, Tel: 215-355-7080, TELEX: 831470; FSC No.: 
79727; EmpL: 450; SIs. Mg,: Michael Klakis 
........................... B·1688-1689; C·1316-1319 

Local Sales Offices & Reps 
CA Fullerton. Librontronix ................ 714-871-1513 
CA Pleasanton, Mou~hrop Sis" Inc. ....... 415-463-0450 
CO Wes1minsler. Wesmer & Assocs. . . . . .. 303-660-0642 
CT Madison. United Comps. .............. 203-245-4810 
FL Casselberry. Southern Elctrn. SIs. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-332-4826 
IL Park Ridge. G. Mcl. Cole Co. .......... 312-692-6040 
IN Greenfield. France Entprs. ............ 317-462-6098 
IN Indianapolis. Schank Elctrn. Mktg., Inc. 

317-842-6204 
KS Mission, Florence & Meyer. Inc ........ 913-722-5210 
MD Columbia. Pro-Kap ................... 301-381-7460 
MA Taunton, Focus Elctrn. SIs. ........... 617-824-3840 
MN Minneapolis, Robert W. Marshall Co" Inc. 

•. . . . .. . . .. . . . . . . . . .. . . . . ... .. . . . . . . . .. 612-929-0457 
NJ E. Brunswick, WinCh SIs. Assocs ...... 201-613-1515 
NY Pittsford. Franklin SIs. .. . . . . . . . . . . . . . .. 716-246-8251 
NC Raleigh. Godwin Assocs. ............. 919-876-8000 
PA Hatboro, J. S. Wurts .................. 215-674-3562 
TN Greeneville, Lamons SIs. Co. ......... 615-639-8711 
TX Dallas. Kruvand Assocs. .............. 214-437-3355 
WA Bellevue. EiTech ..................... 206-843-4330 
Can Islington, Onto Pipe-Thompson. Ltd. ... 416-236-2355 

C W S, 17 Midland Dr" Norwich. NY 13815. Tel: 607-334-
5366; Empl.: 200; SIs. Mg,: David Bodie 

CYBERNETIC MICRO SYS .• P.O. Box 3000. 3000 Hwy. 
84, San Gregorio. CA 94074. Tel: 415-726-3000, TWX: 
910-350-5842; SIs. Mg,: K Moly 

CYBERPAK CO .• 905 W. Hillgrove Ave., La Grange. IL 
60525. Tel: 312-354-0012; Empl.: 5; SIs. Mg': Denise 

THECY 
Buchman 

Local Sales Offices & Reps 

CA Azusa. AIM ........................... 816-334-7850 

CYBER SYS., INC" 2570 E. Cerritos Ave. Anaheim, CA 

92806. Tel: 714-722-2051. TELEX: 692-375, FAX: 714-

937-1955; EmpL: 35 

CYCLG-TRONICS, INC. 1345 N. Old Rand Rd, 

Wauconda. IL 60084, Tel: 312-526-0800; EmpL: 10 

THE CYLIX CORPORATION. 2637 Townsgate Ad, Sta 

200, Wes1lake V~ CA 91361. Tel: 805-379-3155, FAX: 805-

379-4551; FSC No.: 59; Empl: 15; SIs. Mg': Bruce B. 

Lonie; Dist. Mg,: Bruce B. Lonie 
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CYTEC 

lYTEC CORp. 

FAX: 716-381-0475 
CYTEC CORP •• 2555 Baird Road, Penfield, NY 14526, Tel: 

716-381-4740,800-346-3117; Enl:lL: 20; SIs. Mgr: Harry 
Turner ......................................... 001236 

Local Sales Offices & Reps 
NY Frankfort, KapiIaI Sis. ................. 315-896-4225 
can Downsview, Ont.. Multitest ............ 416-665-6047 

DABURN ELECTRONICS & CABLE 
CORP., 224 E. Pegasus Ave., Northvale, NJ 07647, 
Tel: 201·768--5400, TWX: 710,991-9856, FAX 201-
768-9642; FSC No.: 25706; SIs. Mgr,: Randy Hibsham 
.......................... , .. .. ............ C'1838-1841 

l..oc8J Sales Offices & Reps 
AZ Tucson, Clemick & Assocs. ........... 602-749-4003 
CA Mountain View, Del Bucchia & Assocs. 

..................... , ...... , ........... 415-965-8045 
CA MIn. View, Del Bucchia/Onken Assocs. 

FL Tampa, SAT •..•.•. , ....•......•.•.... 
GA Atlanta, Millar EIctms. ................ . 
Il Elgin, Ken Maass Assocs. .......... .. 
IN Indianapolis,STB & Assocs. ., ..... ". 
LA Kenner, Assoc. Mktg. Grp. ............ . 
MD Glen Bumie, Freedman Malta Assocs. 

MA No. Scituate, W. A Hendrickson .. , .•.. 
MN Minneapolis, R K Sis. ............... . 
MO Blue Springs, KKB & Co. ............ .. 
MO StLouis,KKB&Co. .....• , .. , ..... ". 
NJ Whippany, Robert Smhh Assocs. . ' . '.' . 
NY E. Syracuse, Uberty EIec. .... ' ........ . 
NY Plainview, ROOt Smhh Assocs. ...... . 
NC Raleigh, Millar EIctms. ............... . 
OH Cincinnati, John Olsen Co. ........... . 
OH Cleveland, John Olsen Co. ........... . 
OR Beaverton, Olson, Ferree & Assocs. .. . 
PA King 01 Prussia, Freedman-Malta .... . 
PA Pittsburgh, John Olsen Co. ......... .. 
VA Richmond, R & S Reps. .............. . 
WA Bellevue, Olson Tech. Sis. .......... .. 
WI Menomonee Falls, Voss-Dent Assocs. 

415-965-6045 
613-884-4805 
404-634-3350 
312-888-2207 
317-844-9227 
504-443-5072 

301-837-3155 
617-545-0652 
612-571-1001 
816-22&-0001 
314-647-2400 
201-54~ 
315-437-8100 
516-661-3155 
919-326-6640 
513-922-8885 
216-662-3454 
503-643,9488 
215-337-9211 
412-279-2550 
804-353-4666 
206-883-n92 

.. , .................. , .. ,.............. 414-761-0555 
can Markham, Ont.. Avotronics Ltd. ..•.. . . • 416-475-2024 

Local Distributors 
CA Redwood city, Hi-Cor ................. 415-366-5097 
CA San Carlos, Logan EIctms. . , ....•. , . . . 415-594-0700 
CA San Diego, Shanks & Wright ....•..... 619-239-0176 
FL Hollywood, MAO Elctms. ............. 813-966-4847 
HI Hilo, Comm Center .. .. .. .. .. .. .. .. .. . 808-935-8160 
IN Indianapolis, Graham EIctms. .•.. , .• ,. 317-634-8202 
IA Cedar Rapids, Dee Elctms. ........... 319-365-7551 
LA Harahan, EIctm. Parts & Supp. .. :, ... , 504-734-0641 
LA New Orleans, Southern Radio Supp. .. 504-524-2343 
MN New Brighton, Chris EIctms. .......... 612-631-2647 
MN New Brighton, Parts One ............. 612-633-8079 
NJ Cranford, Garden State ............... 201-272-6400 
NM Albuquerque, TMA/Connecting Comps. 

.......•..•. , .•..•.•.. ',' ..•••....•• ' :.. 505-345-8921 
NY Albany, E. E. Taylor................... 516-436-7811 
NY Buffalo, Summh EIctms. .............. 716-667-2800 
NY Hauppauge. Broadline ................ 516-231-8100 
NY Rochester, Summit EIctms. ........... 716-334-8110 
NY Valley Stream, Astro EIctms. .......... 516-825-4446 
PA Philadelphia, AC. Radio Supp. ., ...• ,. 215-462-9379 

, WA Seattle, Amateur Radio ............... 206-767-3222 
WI Fond Du Lac, Fedco .................. 414-922-8490 

DADEN ASSOCIATES, 23011 Moulton Pkwy, Ste. A 12, 
Laguna Hills, CA 92653, Tel: 714-n()'1522, TWX: 91()' 
596-1324, FAX: 714-472-oaos; FSC No.: 57032; EmpL: 41; 
Sis. Mgr: Dennis Hook 

Local Sales Offices & Reps 
AZ Scottsdale, DeTomasi & Grupp, Inc. ... 602-947-3724 
CA Los Angeles, McDougall-McLaughlin 

...... , .•.••.•.. , .•..••..... , , .•.. ..•.. 213-477-8556 
CA Saratoga, E. Reid Miller Corp. ......... 406-257-6927 
FL Palm Bay, Spartech Assocs. .......... 305-727-8045 
GA Norcross, Spartech Assocs. .... , . . . . .. 404-446-7300 
MO Owings Mills, Walker-Houck Assocs. .. 301-356-9500 
MA Chelmsford, BBC ..................... 617-452-7211 
NY Hartsdale, Spectrum Sis. .•...•..•. ,... 914-472-8600 
PA Pennde~ Delta Mktg.lnc. ............. 215-75().1440 
TX Richardson, Southwest Microwave EIctms. 

....................................... 214-869-1195 
WA Seattle, Data Com Assocs., Inc. .•• ,... 206-285-2525 

Manufacturers and Sales Offices Directory 
DAHLSTROM OF CANADA LTD, 7 Copeland Street. 

Toronto. Ontario, CanadaM4G 37E, Tel: 416-421-5900, 
TELEX: 06-219845; EmpL: 50 

FAX: 213-631-8078 
DAICO INDUSTRIES, INC., 2139 East Del Amo Blvd, 

Coqlton, CA 90224. Tel: 213-631-1143, TWX: 91()'346-
1143; FSC No.: 28983; EmpL: 200; Sis. Mgr: Bill Grunau. 
VP Mktg. ................................. A'1766-1767 

Local Sales Offices & Reps 
AZ' Phoenix, Feser Tech. Sis. ............. 602-948-4404 
AZ Scottsdale, Feser Tech. Sis. .......... 602-948-4404 
CA Los Aftos, Cair>-Wh~e & Co. ....... '" 415-948-8533 
CA . Los Angeles, Midwin & OIifson .. . . . . •. 213-838-3455 
CA San Diego. Midwln & Olitsoh, Inc. ..... 619-571-01n 
CA Tarzana, Midwln & Olifson ............ 816-996-9093 
FL Palm Bay, Spartech Assocs. ...... , . , . . 305-727-8045 
GA Norcross, Spartech Assocs. ...... , . . . . 404-446-7300 
IN Fl Wayne, Corrao Marsh, Inc. ......... 219-482-2725 
IA Cedar Rapids, Lorenz Sis., Inc. ........ 319-3n-4668 
KS Merriam, Lorenz Sis., Inc. ............. 913,384-6556 
ME Ogunquit, Micronic Assocs. ............ 617-933-2121, 

207-846-9525 
MD Burtonsville, Eastern Instnnn. ., •.... ,. 301"384-8500 
MO Univershy Chy, Lorenz SIs. "."....... 314-997-4556 
NE Lincoln, Lorenz SIs. ....... ".......... 402-475-4660 
NJ Teterboro, Technical Mktg. Assocs. ... 201-393-9330 
PA Broomal~ SWR Assocs. . , .. ' . , ...... ,. 215-353-8639 
TX Dallas, McDonald Assocs. ".......... 214-239-3293 
WI Brookfield, Oasis SIs., Inc. ... .. .. .. .. .. 414-782-6660 
Can St Laurent, Que., RF Microwave, ltd. 

514-335-2335 

DAI-ICHI SHOJI OFAMER., INC, 150FifthAve.,Su~e 
845, New YOlk, NY 10011, Tel: 212-691-9050. FAX: 212-
807-1598; EmpL: 3; SIs. Mgr: A Takayama .... 8'1691; 

C'1321 

Local Sales Offices & Reps 
NY New YOlk, Dai-Ichi Shoji of America, Inc. 

......................... , ........ , .... 212-691-9050 

FAX: 402-563-6418 
DALE ELECTRONICS, INC., Columbus Div;, 2064 

12th Ave., Columbus, NE 68601. Tel, 402-564-3131; FSC 
No.: 91637; EmpL: 2800; Sis. Mgr: Darrell Smejkal; Dis!. 
Mgr:JerryJilek .......... A'1925-1931; 8'1047-1049 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-883-1712 
AZ Tempe, Dale EIctms. SIs. .. "......... 602-986-0291 
CA Los AIam~os, Reed EIctm. Mktg. .•.... 213,598-6676 
CA Redwood Chy, J. S. Heaton Co. ....... 415-367-9000 
CA San Diego. Vishay District Office ...... 619-69().5112 
CO Colorado Springs, Dale EIctms., Inc. Sis. 

............ ..... ........ , ...... ,., .. ,. 303-593-7529 
CO Loveland, Dale EIctms. Sis. "......... 303-667-7500 
FL Coral Springs, Graham Assocs., Inc. .. 305-755-6733 
FL Lake Park, Graham Assocs. . , ........ , 305-622-4049 
FL Melbourne, Graham Assocs. .. ".,.... 305-773-8631 
FL Winter Garden, Graham Assocs. ...... 305-856-9369 
GA Atlanta, JWL Assocs. ......... " ..... ; 4Q4-320. 7643 
IL Skokie, IndL Reps. .................... 312-987-8430 
IN Fort Wayne, Scott EIctms. ............ 219-489-5690 
IN Indianapolis, Scott EIctms. ............ 317-841-0010 
KS Shawnee Mission, Dale Sis. ..•..•.... , 913-432-9140 
MD Glen Bumie, Tri-Mark ...... "......... 301-761-6000 
MA Wakefield, Howard C, Jappe Co. ...... 617-24&-9359 
MI Plymouth, Jay Mktg. Assocs. ; .. , .. ,... 313-459-1200 
MN Bloomington, Merrill Franklin Co. .... , . 612-854-8020 
NJ Fairtawn, Kaelber & Mack ............. 201-797-7885 
NY Commack, Kaelber & Mack ........... 516-499-2924 
NY Liverpoo~ Dale EIctms. SIs. "......... 315-457-1401 
NC Pineville, JWL Assocs. ................ 704-541-5750 
NC Raleigh, JWL Assocs. ...... "......... 919-787-4826 
OH Cincinnl\li. Scott Elctms. ... "......... 513,791-2513 
OH Cleveland, Scott EIctms. ... "......... 216-473,5050 
OH Dayton, Scott Elctms., Inc. ............ 513,294-0539 
OH Reynoldsburg. Scott EIctms. .......... 614-883-1281 

OR Baeverton, LD EIctms. .............. .. 
PA Horsham, TMI ....................... . 
TX Dallas, E. F. Aymond Co. ............ .. 
TX San Antonio, E. F, Aymond Co. ...... .. 
WA Sn<lhomish, LD EIctms. .............. . 
WA Spokane, LD EIctms. ...•..•.........•. 
WI Milwaukee, IndL Reps. ............... . 

LocIJI Distributors 

503-884-8221 
215-441-4300 
214-826-7620 
512-675-8339 
206-566-0511 
509-922-4883 
414-259-0985 

AL Huntsville, Hami'Iton/Avnet ........... ; 205-837-7210 
AL Huntsville, Pioneer Technlgs. ......... 205-83],11300 
AZ Charidler, Hamifton/Avnet ............ 602-981-6400 
AZ Phoenix, Sterling Elctms. ..•..•.... ,.. 602-268-2121 
AZ Tempe, Acacia, Div. 01 Univar .•.... , .• 602-894-2874 
AZ Tempe, Shelley-Ragon, Inc. .. , •• . . . . . • 602-894-2058 
AZ Tempe, T.T.L Inc..... .................. 602-431-1191 
CA Chatsworth, Hamiltonl Avnet •.. ..•.. •• 213,28().3954 
CA Chatsworth, Hamilton/Avnet .......... 818-700-8578 
CA Chatsworth, Shelley-Ragon, Inc. ...... 818-998-3333 
CA Chatsworth, T.T.I., West ............... 818-709-1010 
CA Costa Mesa, Avnet EIctms. ........... 714-754-6021 
CA Costa Mesa, Hamifton Electro Sis. .... 714-641-4100 
CA Culver Chy. Hamiltonl Avnet .......... 213,556-2111 
CA Gardena, Hamifton Electro SIs......... 213,217-6750 
CA Gardena, Hamilton Electro Sis. ... ..... 213,217-6700 
CA Inglewood, Newark Elctms. ........... 213-671-7370 
CA Irvine, Acacia Div. 01 Univar ........... 213,971-2428 
CA Milpitas, T. T. I., Inc. .. '.. .. .. ... .. .. .... 408-946-55n 
CA Ontario, Hamifton/Avnet .............. 714-989-8816 
CA Sacramento, Hamilton/Avnet ......... 916-920.3150 
CA San Diego, Acacia Div. 01 Univar .. . • • • 619-565-4365 
CA San Diego. HamiIton/Avnel ........... 619-571-7536 
CA San Diego. Shelley-Ragon, Inc. ....... 619-453-7133 
CA San Diego. T,T.I., Inc.. ... ... ... .. ...... 619-567-4888 
CA San Jose, Shelley-Ragon, Inc. ........ 406-432-0600 
CA Sunnyvale, Acacia Div. of Univar .,.... 406-745-7200 
CA Sunnyvale, Hamilton/Avnet ........... 406-743-3356 
CO Commerce Chy, Waco Elctms. , .. , .•.. 303-289-4743 
CO Denver. Newark EIctms. .............. 303-757-3351 
CO Denver, T.T.L Inc. ..................... 303-429-6606 
CO Englewood, Hamilton/Avnet .......... 303-74()'1020 
CO Englewood, Shelley-Ragon, Inc. .. , .•.• 303-762-0670 
CO Lakewood, Acacia Div, of Univar •..•.. 303-232-2882 
CT Danbury, Hamilton/Avnet ............. 203-797-2854 
CT Noiwalk, Pioneer SId. ................. 203-853-1515 
CT Stratford, EIectro/Camp. .............. 203-375-5611 
CT Stratford, T. T. I, Inc. .................. 203-375-1400 
FL Alamonte Springs, Pioneer Technlgs. 

FL Deerfield Beach, Pioneer Technlgs. ... 
FL Fl Lauderdale, HamiHonlAvnet ....•.. 
FL Largo, Loden EIctms. ................ . 
FL Orlando, T.T,I., Inc. ................... . 
FL St Petersburg. Hamiftonl Avnet ... , .. . 
FL Tampa, Reptron EIctms. ............ .. 
FL Tampa, Shelley-Ragon, Inc. .......... . 
FL Winter Park, Hamiftonl Avnet •..•....•. 
GA Norcross, Hamiltonl Avnet ..•..... , .•. 
GA Norcross, Pioneer Technlgs. ........ .. 
GA Norcross, T.T.I, Inc. .................. . 
IL Bansenville, Hamillonl Avnet ...... , .•. 
IL Chicago. Newark EIctms. ........... .. 
IL Elk Grove, Bellind. ................. .. 
IL Elk Grove Village, Pioneer Std , , ....•. 
IL Lombard, Shelley-Ragon, Inc. ........ . 
IL Palatine, Ohm EIctms. .............. .. 
IN Carmel, Hamiltonl Avnet ............ .. 
IN Fl Wayne, Bell Ind.,Graham Div, .•.•.• 
IN Indianapolis, Bell Ind., Graham Div ..•.. 
IN Indianapolis, Pioneer SId. ............ . 
IA Cedar Rapids, Dee EIctms. .......... . 
IA Cedar Rapids, Hamiltonl Avnet .... , .•. 
KS Overland Park, Hamiftonl Avnet .....•. 
KY Lexington, Hamiltonl Avnet .......... . 
MD Baltimore, RESCO ................... . 
MD Beltsville, RESCO ................... . 
MD Columbia, Hamiftonl Avnet . , ... , ...• , , 
MD Columbia, T. T. I., Inc. ............... .. 
MD Gaithersburg. Pioneer Technlgs. ••.•.• 
MA Billerica, A W. Mayer Co. ............ . 
MA Lexington, Pioneer SId. .. ' ........... .. 
MA Peabody. Hamiltonl Avnet .......... .. 
MA Wilmington, T.I.L Inc. ................ . 
MA Woburn, Sterling EIctms. ............ .. 
MI Grand Rapids, Hamiftonl Avnel , .. , .•. 
MI Grand Rapids, Pioneer Std .......... . 
MI Grand Rapids, S-F EIctm. Supp. .. , .•. 
MI Livonia, Harnillonl Avnet ............ .. 
MI Livonia, Pioneer SId. ................ .. 
MI Livonia, Fl-S EIctms. ................ .. 
MI livonia, Reptron EIctms. ............ .. 
MI Oak PI<., Newark EIctms. ............ .. 
MN Eden Prairie, Pioneer-Std. ............ . 
MN Eden Prairie, T. T, I, I"", ............. . 
MN Minneapolis, Newark EIctms. ....• , .•. 
MN Minneapolis, Stark EIctms. .; ........•. 
MN Minnetonka, Hamiltonl Avnet .•..•.•.•. 
MN Minnetonka, Pioneer SId. ............ . 
MN St Pau~ Shelley-Ragon, Inc. ........ .. 

305-834-9090 
305-428-8877 
305-979-5211 
813,588-2851 
305-859-1000 
813,576-3930 
813-855-4656 
813-623-8560 
305-826-3888 
404-447-7523 
404-448-1711 
404-662-0911 
312-86().8501 
312-784-5100 
312-640-1910 
312-437-9880 
312-829-8833 
312-359-5500 
317-844-9333 
219-423-3422 
317-875-8200 
317-849-7306 
319-365-7551 
319-362-4757 
913,541-7924 
606-259-1475 
301-529-0500 
301-937-9100 
301-995-3526 
301-995-1331 
301-921-0660 
617-229-2255 
617-861-9200 
617-596-7668 
617-656-4700 
617-938-6200 
616-243-8605 
616-898-1800 
616-459-0216 
313,522-4700 
313-525-1800 
313,525-1155 
313-525-2700 
313,987-0600 
612-935-5444 
612-944-5080 
612-331-8350 
612-332-1325 
612-932-0670 
612-935-5444 
612-642-2828 

658 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory DATAD 
MO Earth City, HamiHonl Avnet .......... . 
Me) Independence, Shelley-Ragon, Inc. ... . 
NH Manchester, HamiHonI Avnet ........ . 
NJ Cherry HiI~ HamiHonl Avnet .......... . 
NJ Cranford, GSI. Elec. .. .............. .. 
NJ Fairfield, HamiHonl Avnet ............ . 
NJ Kenilworth, Federated Purchaser .... . 
NJ Pine Brook, Pioneer Std. ............ .. 
NM Albuquerque, HamiHonl Avnet ...... .. 
NY Binghamton, Pioneer SId. ............ . 
NY Bohemia, March Elctms. ............ .. 
.NY Bohemia, Shelley Elctms., Inc. ...... .. 
NY Buffalo, Summit Distr ................. . 
NY Endwel~ ASI. Elctms. ................ . 
NY Fairport, Pio~ Std. ................ . 
NY Farmingdale, Command Elctms. ..•... 
NY Hauppauge, Fairmont. .............. .. 
NY Hauppauge, HamiHonI Avnet ........•. 
NY Rochester, Hamiftonl Avnet .......... . 
NY Rome, Rome EIctms. ................ . 
NY Ronkonkoma, T.TJ.lnc ............... . 
NY Syracuse, HamiHonl Avnet .......... .. 
NY Valley Stream, L&S Elctms. .......... . 
NY Woodbury, Pioneer Std. .............. . 
NC Charlotte, Pioneer Technlgs. ......... . 
NC Raleigh, HamiHonl Avnet ............ .. 
NC Raleigh, RESCO .................... .. 
NC Winstoo-Salern, Kirkman Elctms. ..... . 
OH Cleveland, HamiHonl Avnet .......... . 
OH Cleveland, Pioneer Standard ......... . 
OH Columbus, T.n Inc. ................ .. 
OH Dayton, Bell Inds. .................... . 
OH Dayton, Bell Inds., MilHary Div. . ...... . 
OH Dayton, HamiHonl Avnet ............. . 
OH Dayton, HamiHonl Avnet ............. . 
OH Dayton, Pioneer Standard .........•... 
OH Dayton, Stotts-Friedman Co. ......... . 
OH Solon, HamiHonl Avnet .............. . 
OH Valley View, Trexon Elctms. ......... . 
OH Westerville, HamiHonl Avnet ......... . 
OK Tulsa, HamiHonl Avnet .............. .. 
OK Tulsa, Radio, Inc. .. .................. . 
OR Beaverton, Acacia Div. of Univar .....• 
OR Lake Oswego, HamiHonl Avnet ...... . 
OR Portland, Radar Elec. ................ . 
PA Horsham, Pioneer Technlgs. ......... . 
PA McKean, Advacom .................. . 
PA Pittsburgh, HamiHonl Avnet .......... . 
PA Pittsburgh, Pioneer SId. .............. . 
PA York, E.CJ. Inc. ...................... . 
TX Austin, HamiHonl Avnet ............. .. 
TX Austin, Pioneer Std. .................. . 
TX Dallas, Pioneer Std. .................. . 
TX Dallas, Shelley-Ragon, Inc .. 
TX Dallas, Sterling Elctrns. .............. . 
TX Fl Worth, T.T.I. Inc. .................. . 
TX Garland, Newar1< Elctms. ............ . 
TX Houston, Lenert Co. ................ .. 
TX Houston, Pioneer Std. ................ . 
TX Houston, Sterling Elctms. ............ . 
TX Irving HamiHonl Avnet .............. .. 
TX Irving, HamiHonl Avnet .............. .. 
TX Stafford, HamiHonl Avnet ............ . 
UT SaH Lake City, HamiHonl Avnet ...... . 
WA Bellevue, HamiHonl Avnet ............ . 
WA Redmond, Shelley-Ragon Inc. ........ . 
WA Redmond, T.TJ.lnc ................... . 
WA Seattle, Radar Elec ................... . 
WI Milwaukee, Marsh Elctms. ........... . 
WI New Berlin, HamiHonl Avnet ......... . 

314-344-1254 
81&-254-3410 
603-624-9400 
609-424-0117 
201-272-6400 
201-575-3490 
201-272-0505 
201-575-3510 
505-765-1500 
607-722-9300 
51 &-563-6000 
51&-567-7751 
71&-887-2800 
607-754-3823 
71&-381-7070 
51&-293-1212 
51&-231-3313 
51&-231-9800 
71 &-272-2704 
315-337-5400 
51&-737-2000 
315-437-2641 
51&-561-2474 
51&-921-8700 
704-527-8188 
919-87&-0819 
91!H81-57oo 
919-722-9131 
21&-831-3500 
21 &-587-3600 
614-84&-5770 
513-435-8660 
513-434-8231 
513-439-6700 
513-439-6730 
513-23&-9900 
513-29&-5555 
21 &-349-51 00 
21 &-447-8860 
614-882-7004 
91&-252-7297 
918-587-9123 
503-64&-3377 
503-635-8831 
503-232-3404 
215-674-4000 
814-47&-7774 
412-281-4150 
412-782-2300 
717-64&-5334 
512-837-8911 
512-835-4000 
214-38&-7300 
214-349-2424 
214-243-1600 
617-831-8300 
214-494-5911 
713-225-1465 
713-988-5555 
713-627-9800 
214-550-6111 
214-550-6155 
713-274-9336 
601-974-9649 
208-453-5642 
206-883-2220 
206-882-0291 
206-282-2511 
414-475-6000 
414-764-4510 

DALE ELECTRONICS, INC., EI Paso Div., p.o. Box 
26728, EI Paso, TX 79926, Tel: 915-592-3253; FSC No.: 
91637; Empl: 272; Sis. Mg,: Douglas Wagenknecht; Disl. 
Mg': Jerry Jilek.......... A.1914-1917; B·1840-1841 

Refer to Dale Electronics, Inc, Columbus, NE for sales 
office and distributor infoonation. 

DALE ELECTRONICS, INC., Norfolk Div., 2300 
Riverside Blvd., Norlolk, NE 66701, Tel: 402-371-0060; 
FSC No.: 91637; Empl.: 1200; Sis. MgT: Jim Filips; Disl. 
MgT: Jerry Jilek............. A.1918-1924, 1928-1931 

Refer to Dale Electronics. Inc. Columbus, NE for sales 
office and distributor information. 

DALE ELECTRONICS, INC., Specialty Div., P. O. 
Box 1179, Robbinsville. NC 28771, Tel: 704-479-6451; 
FSC No.: 69274; Empl: 140; Sis. MgT: Larry Viar; Disl. 
MgT: Jerry Jilek .......................... A·1926-1931 

Refer to Dale Electronics, Inc. Columbus, NE for sales 
office and distributor infoonation. 

DALE ELECTRONICS, INC., Tempe Div., 1155 W. 
23rd St., Tempe, AZ 65282, Tel: 602-967-7874; FSC No.: 
22929; Empl.: 139; Sis. Mg': Bob Klug; Disl. MgT: Jerry 

Jilek............................... A·1388-1390,2069 DANTB.., 299t N. Argyle Ave., Fresno, Cf'. 93727, Tel: 209-

Refer to Dale Electronics, Inc. Columbus, NE for sales 292-11 t 1, TELEX: 35-5457, FAX: 209-292-9355; FSC No.: 
office and distributor information. 58960; Empl: 120; SIs. Mgr: Dan Finch 

DALE ELECTRONICS, INC., Yankton Div., E. Hwy. 
50, Box 180, Yankton, SO 57078, Tel: 605-665-9301; FSC 
No.: 09969; Empl.: 400; Sis. MgT: John Elliot; Disl. Mgr: 

. Jerry Jilek .•.. A·1232-1239, 2205-2209; C.1322-1324 

Refer to Dale Electronics, Inc, Columbus, NE for sales 
office and distributor information. 

DALE WESTERN THERMISTOR DIVISION, See 
Dale Norfolk Division 

DAMON ELECTRONICS DIV., 80 Wilson Way, 
Westwood. MA 02090. Tel: 617-329-2460, TWX: 710-348-
6722, FAX: 617-329-0551; Empl: 90; Sis. MgT: Edward J. 
Doherty ........................................ A·1391 

Local Sales Offices & Reps 
AZ Phoenix, Sanford SIs. Assocs. ........ 602-957-3570 
CA N. Hollywood. Jewett Co .............. 213-789-8103 
CA Palo AHo, Tri-Rep .. .. .. .. . . .. .. .. .. . .. 415-965-1822, 
DC Washington, Stemler Assocs. ......... 301-944-8262 
FL Melbourne, Repcom .................. 305-254-1877 
MD Baltimore, Stemler Assocs. ........... 301-944-8262 
MA WaKharn, Del Tech Sis ................ 617-890-1020 
NJ Cherry Hill. Stemler Assocs. .......... 609-96&-4070 
NJ Hackensack, T.MA Assoc. ............ 20t-342-4oo8 
TX Fl Worth, E~Tec SIs. ................. 817-268-2896 

D & B POWER, INC. 

FAX: 516-586-5952 
D & B POWER, INC.,204 N. Fehr Way, P.O. Box 4OM, 

Bayshore, NY 11706, Tel: 51 &-56&-5955; FSC No.: 54337; 
Empl: 25; SIs. MgT: Gordon Best; Dis!. Mg,: Dan Hall 
........................................... 0·1688-1689 

Local Sales Offices & Reps 
CA Pasadena, Electro Mecha Instrs ....... 816-795-7193 
CA Santa Clara, SMI, Corp. ............... 408-98&-t610 
KS Lenexa, Spectrum Sis ................. 9t3-492-3903 
MA Sharon,Adcour, Inc. .................. 617-764-8123 
NY East Setauke~ Edgerton Elctm. ....... 51&-751-7089 
NY Rochester, Technical Comp. SIs. . . . . .. 7t 6-342-2406 

Weal DistributofS 
MA Shannon, Adcour, Inc ................. 617-764-8123 

FAX: 407-855-6884 
DANIELS MANUFACTURING CORP., 6103 Anno 

Ave., Orlando, FL 32809, Tel: 407-855-6161, TELEX: 
564321;FSC No.: 11651; Empl.: 160; Sis. MgT: Dave Kelly; 
Disl. MgT: Ralph R. Recht ..................... C·1759 

Local Sales Offices & Reps 
CA San Diego, Cetinske Sis. Co ........... 619-487-3335 
CA Yorba Linda, DMC Western Regional 

co Englewood. Columbine Fab .......... . 
CT Orange, DMC N.E. Regional Off. . .... . 
MD Port Tobacco, DMC N.E. Field Off .... . 
TX Bedford, DMC S.W. Regional Off. . ... . 
VA Virginia Beach, Summit Inds. & Marine 

714-99&-5881 
303-761-2121 
203-799-2343 
301-934-8220 
817-283-2750 

. . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 804-463-8820 
WA Redmond, Pan Pacific Electronics .... 206-881-7252 

Local DistribuTors 
CO Englewood. Columbine Fabricators .. . 

Local Sales Offices & Reps 
CA Sebastopol, Dante( Inc ................ 707-823-8989 
GA Atlanta, Dantel ........................ 404-297-0775 
IN Fl Wayne, Dantel ..................... 219-427-9148 

DANTRONICS, INC. 3175 Hafner Ct., St Pau~ MN 55126, 
Tel: 612-464-2108; Empl.: 22 

DASOFT DESIGN SYSTEMS, INC. 1827-B Fifth St., 
Berkeley, CA 94710, Tel: 415-48&-0822, TELEX: 4945245; 
Empl.:8 

DATA, INC. 7702 Emerald Ave.. Box 2071. Fl Collins, CO 
80525, Tel: 303-493-t222; Empl: 3; Sis. MgT: Sharon 
Shilling; Dis!. MgT: Sharon Shilling 

DATA, INC., International Thomson Organization, 
P.O. Box 26875, San Diego, CA 92126, Tel: 619-57&-7600, 
TWX: 910-322-1340; Empl.: 30; Sis. MgT: Allen Gressler 

DATA CAPTURE TECHNOLOGY, Hathaway Corp. 
10837 E. Marshall, Tulsa, OK 74116. Tel: 918-438-5366, 
TELEX: 796355; FSC No.: 7E812; Empl: 30; Sis. MgT: 
Raymond Johnson 

DATA CHECK CORPORATION, 9918 Via Pasar, San 
Diego, CA 92126, Tel: 6t9-57&-OtOl, TWX: 910-335-1596; 
FSC No.: 55792; Empl: 33; Sis. MgT: Bill Acoste 

DAT ACHRON INC. 1150 E. Stanford Court, Anaheim, CA 
92805, Tel: 714-385-1705, TELEX: 678401; FSC No.: 
56259; Empl.: 16; Sis. MgT: Clyde Dayis 

Local Sales OffICes & Reps 
CA Palo AHo, Egbert Engrg. .............. 415-32&-1387 
FL Trtusville, Data-Time, Inc. ............. 305-267-5600 
NM Albuquerque, Rustco ................. 505-292-2741 

DATA CIRCUITS, Computer Logics Ltd., 6360 Viscount 
Road, Mississauga, Ontario, Canada L4Z tH3, Tel: 41&-
672-3833, FAX: 41&-672-3869; Empl: 85; Sis. MgT: Rick 
Way; Dis!. MgT: Rick Way 

DATACOM, INC., Box 278, Fl Watton Beach. FL 32548, Tel: 
904-244-6121, TWX: 510-730-7693, FAX: 910-244-6344; 
Empl: 50 

DATACON, INC., 60 Blanchard Rd., Burlington, MA 01903, 
Tel: 617-273-5800, TELEX: 951651. FAX: 617-273-4609; 
Empl.: 275; Sis. MgT: Stephen J. Day 

Local Sales Offices & Reps 
AL Huntsville, Macro Mktg. Assocs. . . . . . .. 205-883-9630 
CA Chalsworth, DataCon ................. 818-700-0600 
CA Vista, Circutt Technlgs. ............... 619-941-9718 
CT Brookfield, M & M Assocs. ............ 203-775-8888 
FL Casselberry, Southern Elctm. SIs. ..... 305-332-4718 
IL Hoffman Estates, Microtex ............ 312-382-3001 
IL Lisle, WG Controls.. . . .. . . . . . .. . . . . ... 312-963-5954 
IL Schaumburg, DateCon ............... 312-529-7690 
MD Baltimore, Rep-Tron .................. 301-799-7490 
NY Bohemia, DataCon ................... 51&-589-1100 
NY Great Neck, F & F Metro.. . . . . .. . . .. . . 518-482-4060 
NY Syracuse, Lablronics ................. 315-455-7314 
PA Newton Sq., Hagy Assocs. ............ 215-459-0504 

DATACOPY CORP. 1215 Terra Bella Ave. Mountain View, 
CA 94043, Tel: 415-965-7900, TELEX: 701994 
DATACOPY UO; Empl.: 60; Sis. MgT: Charles Joseph 

data~o 
deli!}' ~'9.' 
dev~lnc. 

FAX: 201-773-9672 
CT Hamden, Connector Company ....... . 
TX Fort Worth, Wadco .................. . 

303-761-2121 
203-288-0044 . 
817-483-91 t 1 DATA DELAY DEVICES, 3 Mount Prospect Ave., Clifton, 

VA Virginia Beach, Summtt Inds. & Marine 
.. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. 804-463-8820 

WA Redmond, Pan Pacific Electronics .... 20&-881-7252 
Can Ontario, Patlon Aircraft. . . . . . . . . . . . . . .. 41 &-624-5572 

DAN-L INC .• 229 Laurel Rd. E. NorthPort NY 11731, Tel: 
51&-757-8000; FSC No.: 28327; Empl.: 22 

NJ 07013-1915, Tel: 201-773-2299 ...... A.1535-1549 

Local Sales Offices & Reps 
AL Huntsville, Mountain Electro Prods. ... 205-533-0084 
AZ Phoenix, Tech Sis., Inc ................ 602-24&-1614 
AR Coulomb EIec. .. . . . . .. . . . . . . . . . . . . . . .. 713-820-3210 
CA EI Toro. Martronix .................... 714-656-0632 
CA Mountain View, Weseloh/Swanson & Assocs. 

.. . . .. . . . .. . . . . .. . . .. . . . . . . . . . .. . . . . . .. 415-961-0565 
DANMAR INDS., 9705 Lurline Ave., Chatsworth, CA 91311,' CT Dynamic SIs., Inc ..................... . 617-272-5676 

215-383-0350 
305-332-4716 

Tel: 81&-882-7979/5260; FSC No.: 3t690; Empl.: 10; Sis. DE Jack McCoy Assocs. ................ . 
Mgr: Mukund Patel FL Casselberry, Southern Elctms. Mkfg. .. 
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DATAD 
GA Stone Mountain, Mountain Electro Prods., Inc. 

• . . . . •• . . . . . . • . . . . . • . •• . . . • . . . . . • . . . . .• ,404-44&-5594 
IN J. M. Finnegan & Co; • . . . . . . • . . . • . . . . .. 21 &238-5905 
KY J. M. Finnegan & Co; . . • . . • . • .. . . . . • . .. 21 &23&-5905 
LA Coulomb EIec. ....•..•.........•...... 713-820-3210 
ME Dynamic Sis., Inc. .....•..•....••...... 617-272,5676 
MA Burlington, Dynamic Sis., Inc. ......... 617-272-.5676 
MI Spring Lake, Jim Finnegan & Co; ..... 616-846-4980 
MS MoUntain Eleclro Prods. .............. 404-448-5594 
NH Dynamic Sis., Inc. ..................... 617-272-5676 
NJ Medford, Jack McCoy AssocS. ........ 609-953-0770 
NY Pittsford, James E. Zimmmerman Sis. 

NC Durham, Mountain Eleclro Prods. ..•.. 
OH Cleveland, Jim Finnegan & Co; ...... . 
OK Coulomb EIec. ....................... . 
PA Downingtown, Jack McCoy, Inc. ...... . 
PA Pittsburgh,Jim Finnegan & Co; ...... . 
RI Dynamic Sis., Inc. ................... .. 
SC MoUntain Electro Prods. ............ .. 
TN MoUntain Eleciro Prods, ............ .. 
TX Houston, Coulomb EIec. ............. . 
VT Dynamic Sis., Inc. ................... .. 
VA Jim Finnegan & Co; .......•..•........ 
can Ont, Source EIctms. ................. . 

Looa/ DistributOlS 

71&381-3186 
919-383-9839 
21 &238-5905 
617-272-5676 
215-363-0350 
412-823-5400 
617-272-5676 
404-44&-5594 
404-44&-5594 
713-820-3210 
617-272-5676 
21 &238-5905 
416-875-6235 

CA Sunnyvale, Target EIctms. ............ 415-961-1170 

DATA-DESIGN LABS. P.O. Box 711, 7925 Center Ave., 
CUcamonga, CA 91730, Tel: 714-987-2511; En'l>l: 1100; 
SIs. Mgr: M. L Sneller 

DATA DEVICE CORP. See ILC Data Device Corp. 

DATA DISPLAY PRODUCTS, Box 91072, Los Angeles, 
CA 90009, Tel: 213-840-0442, FAX: 213-640-7639; Fsc' 
No.: 15513; Empl.: 27; SIs. Mgr:Qamar Lodhie 

DATA ENGINEERING, INC. 2515 N. State Rd 7 Ste. 207, 
Margate, FL 33063. Tel: 305-971-()400 

DATA GENERAL, 4400 Compu1er Dr. Westboro, MA 
01561, Tel: 617-366-8911, TELEX: 920-329, TWX: 710-
390-1217; Empl: 17,000; Sis. Mgr: Frank Keaney 

DATA INSTRUMENTS, INC., 100 piscoveryWaY,Acton, 
MA 01720, Tel: 617-284-9550, TELEX: 200081; Empl: 265; 
Sis. Mgr: Ernest C. Lutfy .. .. ..... . .. ...... ..... B.I884 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite 
constructions) • ,Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HO .... G KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DIVISION Of DATAMAX ElECTRONICS 

Manufacturers and Sales Offices Directory 
Looa/ Sales Offices & Reps 

AL Huntsville, flW SouIheas~ Inc. ...... ; 
KZ Scottsdale, Williams AssocS. •.....•... 
CA Laguna Hills, Elotek Sys., Inc. .....•... 
CA San Carlos, Elcim. Engrg. AssocS. ...• 
CO Englewood, Dynatech, Inc. ........... . 
FL OrI8ndo, FLW Sotitheast, Inc. .: ...... . 
GA Marietta, FLW SoutheaB\ Inc. ....... .. 
IL Addison, Roberl Kanter .............. . 
MA Acton, Data Inslrs., Inc. .............. .. 
MA Acton, Dave Hannon ................ .. 
MN S. St Paul NOOhport Engrg. ......... . 
MO Florissant, Delitron Co; .............. .. 
MO Kansas City, Painton Co. .. .......... . 
NM Albuquerque, Williams AssocS. .•..... 
NY Albany, Roberl F. Lamb Co., Inc. . .•... 
NY Buffalo, The Roberl F. Lamb Co; •..... 
NY Rochester, Roberl F. Lamb Co., Inc. .. . 
NY Syracuse, Roberl F. Lamb Co., Inc .... . 
NC Charlotte, Emco, Inc. ................. . 
OH Sharonville, Production Resources, Inc. 

OH Worthington, Bob Young ... , ........ .. 
OK Tulse, Bauman Instr. Corp. ........... . 
PA Radnor, Pressure Prods. Inc. ....•.•... 
TN Memphis, FLW Southeast, Inc. ....•... 
TX Mington, Collinsys1ems, Inc. ......... . 
TX Houston, Collinsys1em Inc. •...•.•...•. 
UT Layton, Dynalech, Inc. ............. : .. 
WA Redmond, S.EA SIs. ................ .. 
WA Vancouver, S.EA Sis. ............... .. 
can Woodbridge, Ont., Technel Engrg.lnc. 

Looel Distributors 
AL Decatur, MG EIctms. & Equip. Co ..... . 
CO Lafayette, Big Hom Instrmn ...•....... 
CT Meriden, Meriden Cooper ........... .. 
GA Columbus, Wetherbee EIec. Supp. Inc. 

205-536-8207 
602-947-4297 
714-630-4856 
415-593-2189 
303-773-2830 
305-894-1100 
404-424-1731 
312-820-8701 
617-284-9550 
617-284-9550 
612-457-8000 
314-639-0033 
816-438-6445 
505-255-1638 
51 !Hl69-3355 
718-827-tll1 
716-323-1250 
315-455-2469 
704-372-8281 . 

513-777-0400 
614-431-0412 
918-492-8086 
215-688-7795 
901-345-3563 
817-261-2703 
713-484-9428 
801-54&4637 
206-863-4999 
206-573-5161 

41&851-4244 

205-355-6121 
303-665-4054 
203-237-9448 

· . .. .. . .. .. . .. . .. . .. . .. . .. . . . .. .. . . . ... 404-568-0157 
GA Smyrna, Plant Instrs. Co ..•...........• 404-43&7393 
IL Rockford, Power /mation .. .. .. .. .. .... 815-397-0510 
IN Indianapolis, J. N. Fauver Co. Inc. .•... 317-872-3080 
MA Billerica, Eastronix .................... 617-670-2400 
MI Kalamazoo, NoM Can. Engrg.lnc .... 618-349-3010 
MI Midland, North Can. Engrs, Inc. •..•..• 517-631-3274 
MI Taylor, North Cen. Engrg, Inc. ..... 313-942-942-0900 
MN St PaUL Power/mation ............... 612-845-0781 
MO Kansas City,lSL Corp. ................ 816-587-5400 
MO St Louis, ISL Corp. ................... 314-535-5760 
NY Albany, KOM Lamb Inc. .. .. .. .. . .. . .. . 518-382-1044 
NY Buffalo, KOM Lamb Inc. .. • .. .. .. .. .. .. 716-874-3530 
NY Rochester, KOM Lamb Inc. ........... 716-266-1868 
NY Syracuse, KOM Lamb Inc. ............ 315-455-7436 
NC Charlotte, EMCO ..................... 704-372-6281 
OH Sharonville, Production Resources, Inc. 

513-777-0400 
OH Twinsburg, The Stanley M. Proctor Co; 

....................................... 21&425-7814 
OR Portland, Brancom Instr. .........••... 503-283-2555 
UT SaK Lake City, Rust Automation Equip. 

WA CoI~ Brancom Instr. .. ........... .. 
WA Seattle, Brancom Instr ............... .. 
WI Green Bay, Power/mation •........... 
WI Waukesha, Power/mation •.....•..... 

801-486-9865 
509-466-9365 
206-762-6050 
414-496-0944 
414-542-2868 

DATA I/O CORP., 10525 Willows Rd N.E., Redmond, WA 
!l8073-9746, Tel: 206-881-6444, TELEX: 15-2167; Empl: 
550 

DATAK CORP" 3117 Paterson Plank Rd., N. Bergen, NJ 
07047, Tel: 201-863-7667; Sis. Mgr: Theresa Pflueger 
.. .. .. ... .. ...... ...... ... .... ... ... C.I604, 1738, 1842 

Local Sales Offices & Reps 
AL Birmingham, Henry W. Phillips Co. Inc. 

· .. .. . .. .. .. . . . .. . .. .. . .. .. . .. . . . . .. . .. 205-979-3572 
CA City of Industry, Don ForlhAssocS. ... 818-333-8009 
CA Foster City, Poiach & Bensinger ...... 415-578-8200 
CO Denver, MKP MkIg, Inc................ 303-759-5861 
FL Lauderdale Lakes, Seecom SIs. Co., Inc. 

· .. .. . .. .. . .. . .. . .. . .. .. .. . . . . .. . . . . . .. 305-486-0260 
GA Roswell Henry W. Phillips Co; ..•..•.. 404-992-3070 
IL Wheaton, Archie Joyner AssocS. ...... 312-665-6222 
IN Indianapolis, EImarcon, Inc. ........... 317-848-0221 
MI Grand Blanc, ln1er-Comm, Inc. ........ 313-895-0666 
MO Ray1own,MartyTaraskiSIs. .......... 816-358-1442 
NJ Willingboro, Austin AssocS. ........... 609-871-9290 
NY Farmington, ln1egrily Mldg. Co. ........ 716-924-3671 
NC Statesville, Henry W. Phillips Co. Inc. 

OH Novelty, L W. Bennett & AssocS. ....•. 
PA Philadelphia, Instnnn. SpeciaHies •.... 
RI Coventry, Adams McGregor .•...•.... 
TX Dallas, J & J Sis. Co; ................. . 

Local DistributOlS 

704-87&0730 
216-564-9772 
215-742-0898 
401-726-1300 
214-328-9739 

AL Birmingham, ACK Radio Supp. Co. .... 205-322-0588 
KZ Tempe, CircuH Specialists ............ 602-966-0764 

KZ Tucson, Inland EIctms. . . . . . • . . • . • • . . . • 602-889-5301 
CA Berkeley, AIl.asher's EIec. ............ 415-843-5915 
CA MiIpi1as, Zack I;k:Ims. .. .. .. .. .. .. .. .. • 40&942-5432 
CA Pasadena, Dow Radio ................ 818-793-1196 
CA San Francisco, zack EIctms. .......... 415-626-1444 
CA San Jose, Quement Elctms. .......... 408-99B-5900 
CA Sunnyvale, Fry's Ek:Ims. ...... ,........ 408-733-1770 
CA Thousand Oeks, Pace EIctms. ........ 805-497-7515 
CO Denver, Gateway EIctms. •....••.....• 303-458-5444 
CT Greenwich, WISe Comps. ............. 203-531-4880 
CT Hartford, Halry EIec. .................. 203-527-1881 
CT Wallingford, Tron Town U.SA ........ 203-237-5598 
DE Wilmington, Wholesale EIctms. •.••... 302-656-9986 
FL Miam~ EIctrn. Equip. .................. 305-871-3500 
FL Orl~ Orlando Frame & M ........ 305-898-6271 
GA Atlanta, Ack EIctm. Supp. ............. 404-351-6340 
GA AOanta, Specialty Distrb. Co. ...•...... 404-873-2521 
IL Berwyn, B-B& W,Inc. .... , ........... 312-749-1710 
IL Mt Prospect, Tri-Slale EIec. . . . . . • . • . .. 312-255-0600 
IL Niles, Joseph EIec. ................... 312-297-4200 
IL Peoria, Klaus Racio, Inc. ........•..... 309-691-4840 
IN Evansville, Hutch & Son .............. 812-425-7201 
IN Greenwood, Dick Smith Elctms. . . . . • . . 317-887-3425 
IN Indianapolis, Bellinds. ................ 317-834-8202 
IA Cedar Rapids, Deeco, Inc. ............ 319-365-7551 
KS WIChita, RSC ......................... 318-267-5213 
KY Louisville, Peerless EIec. .... , ......... 502-637-7674 
LA Lafayette, Ralph's ..................... 318-233-0105 
LA New Orleans, Southern Radio Supp. .. 504-524-2343 
MD Baltimore, A S I Elee. ................. 301-265-5100 
MD Rockville, Cepi10I Redo Whlsrs. ....•. 301-881-2270 
MA Hingham, Sager EIctrl Supp. .......... 617-749-6700 
MA Needham, You-Oo-H EIctms. .......... 617-449-1005 
MA Norwood, Gerber Elee. .......... " .. .. 617-769-6000 
MI Flim Shand Ek:Ims. .................. 313-743-8940 
MI Livonia, Norwest Elctms. "............ 313-261-4551 
MN Minneapolis, Acme EIctms. ....... :... 612-338-4754 
MO Kansas City, EIctm. Supp. ............. 816-931-0250 
MO St Louis, Gateway Elee. .............. 314-427-8116 
MO, St Louis, Van Sickle .................. 314-621-5000 
NE Lincoln, Scott Elee. Supp. .•...•....... 402-466-6221 
NY Las Vegas, Hurley Elee. . • . . • . . . . . • . . • . 702-384-5686 
NY Reno, Elect Distr. Co; .. . .. .. .. .. .. .. .. 702-323-2786 
NH Pelham, Racio Kit .................... 603-835-2235 
NH Pelham, Radiokit ..................... 603-635-2235 
NJ Greenbrook, Greenbrook EIctms. .... , 201-968-3500 
IiIJ Rahway, RSR Elctms. ................ 201-381-8777 
NY Buffalo, Summit Distr. ................. 716-867-2800 
NY Hauppauge, Broadline EIctms. ........ 516-231-4100 
NY Plainview, Kelvin Elctrns. ............. 516-349-7620 
NC Raleigh, Southeastern EIctms. ........ 919-828-2311 
OH CinCinnati, URI EIec. .................. 513-761-4030 
OH Columbus, Hughes Pelers ............ 513-351-2000 
OK Tulse, Elcim. Design .. .. .. .. .. . .. .. .. • 918-438-2349 
OR Beaverton, Norvac EIec. ••.......•.... 503-844-1025 
OR Portland, Portland Radio Supp. ...•... 503-226-8647 
PA Braddock, Lei! Ek:Ims. ................ 412-351-5000 
PA Drexel Hill Kass EIctms. ••. . . . . . . • . . . . 215-449-2300 
PA Philadelphia, AC.Radio ••.•....•.•... 215-462-9379 
PA Reading, Barbey EIctms. ...... ........ 215-376-8116 
RI Providence, W. Dandreta & Co; ....... 401-861-2800 
SC Charleston, Wholesale IIIds. Elctms. .. 803-722-2634 
TN Memphis, Bluff City Distr. ............. 901-345-9500 
TX Dallas, Elecirotex Elect Corp. of TX ... 214-234-0433 
TX EI Paso, IdeaIlndl Elee. Supp. ........ 915-779-6647 
TX Houston, Elctm Parts Outlet .. ........ 713-784-0140 
TX San Antonio, Altex EIctrns. ..•........• 512-828-0503 
UT SaIl Lake City, Kimball EIec. .......... 801-328-2075 
UT SaH Lake City, Standard Supp. Co; ...• 801-486-3371 
VA Arlington, Arlington EIec. Whlse. ...... 703-524-2412 
VA Norfolk, Priest Elctms. ."............. 804-655-0105 
WA Seattte, Seattle M .. ..... .. .... ....... 208-625-0711 
WI Milwaukee, Indl Elctms. .............. 414-276-1212 

DATALINEAR, Sipex Corp., 491 Fairview Way, Milpitas, 
CA 95035, Tel: 408-943-1079; Empl: 90 

DATAMETRICS CORP, 6966. Comanche Ave., 
Chatswor1h, CA 91311, Tel: 818-341-2901, TWX: 910-495-
2009; FSC No.: 19059; Empl: 275; Sis. Mgr: Jim Foti 

DATAMETRICS INC. 340 Fordham Road, Wilmington, MA 
01887, Tel: 617-658-5410, TWX: 710-347-7672; Empl: , 
150; SIs. Mgr: A W. Siff 

FAX: 714-754-5407 
DATAPOWER INC., .POwer Systems Dlv_ 3545 

Cadillac Ave., Costa Mesa, CA 92626, Tel: 714-754-4400, 
TWX: 910-595-1560; En'l>l: 120; SIs. Mgr: Bob Gomez; 
Dis!. Mgr: Edward Blackman ....... : .•... 001690-1692 

660 North American offices only. For worldwide reps & distributors, ~ Vol~ w. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

Al Huntsville, Magaro & Assocs. ......... 205-882-0827 
CA San Jose, P & M EIctms. ............. 406-287-<l402, 
Fl Orlando, Magaro & Assocs. ........... 305-859-6546, 
GA AHanta. M,agaro & Assocs. ............ 404-451-8862 
IL Schaumburg. Engrg. Prods. ........... 312-882-7640, 
IN Cicero, Engrg. Prods. ................. 317-984-5226, 
IA Iowa City, Engrg. Prods. .. . . .. . .. . .. ... 319-354-5344, 
MD Upperoo, lmagitron Sis. ............... 301-374-5600, 
MA Chelmstord, IntBt"Slate Sis. Assocs. . ... 617-256-2287 
MN Edina. Engrg. Prods. .................. 612-835-9022 
NJ Fairfield, G & A Sis. ................... 201-575-8080 
NY Rochester, Apex Assocs. ............. 716-254-6050 
NY Roslyn Hgts.. Travco Assocs. ......... 516-621-3233, 
NC Greensboro, Magaro & Assocs. ....... 919-294-4763 
OH Wooster, Damar co ................... 216-264-0971, 
OR Beaverton, Quest Mktg. .............•. 503-641-7377 
TX Houston, Prime Tech. SIs. ............ 713-894-4161, 
TIl: Plano, GW Prods. . . . . . . . . . . . . . . . . . . . .. 214-422-1746 
ur Salt Lake City, Harris/CSI ............ 801-467-2299, 
WA Bellevue. Quest Mktg. .......•........ 206-747-9424 

DATA POWER, See Beaver Labs 

DATA PRECISION CORP, Analogic Corp, Electronics 
Ave., Danvers. MA 01923, Tel: 617-246-1600, TELEX: 
6817144; EmpL: 140; Sis. Mg,: Jay Long 

DATAPRINTER CORP., Printronix, 99 Middlesex SL, 
Malden, MA 02146, Tel: 617-321-2400; EmpL: 175; SIs. 
Mg,: Joseph Marolda, Corp. SIs. Mgr. 

DATAPROBE. 170 Coolidge Ave., Englewood, NJ 07631, 
Tel: 201-569-6464, TELEX: 200679-PROB-UR, FAX: 201-
894-0939; EmpL: 20; Sis. Mg,: D. Weiss; Dist. Mg,: S. 
Weiss 

DATAPRODUCTS CORPORATION, 6200 Canoga Ave, 
Woodland Hills. CA 91365, Tel: 816-886-4014, TELEX: 67-
4734; EmpL: 4200; SIs. Mg,: Keith Bauserman; Dist. Mg,: 
Keith Bauserman 

DATAPRODUCTS NEW ENGLAND, INC, 50 Barnes 
Park North, Wallingford, CT 06492, Tel: 203-265-7151, 
FAX: 203-265-9101; Empl.: 450; SIs. Mg,: Louis Jurgens 

DATAQ INSTRUMENTS, INC., 825 Sweitzer Ave., Akron, 
OH 44311, Tel: 216-434-4284, TELEX: 6502817028 

DATA RACE. INC., 12758 Cimarron Palh, San Anlonio, TX 
78249, Tel: 512-692-3909, TELEX: 517659 RTS TX. FAX: 
512-692-7632; Empl.: 28; Sis. Mg,: Garrick C. Colwell 

DATARAM CORP, P. O. Box 7528, Princaton, NJ 08543-
7528, Tel: 609-799-0071, 8O(}-822-0071, TWX: 510-685-
2542, FAX: 609-799-6734; Empl.: 110; SIs. Mg,: James D. 
Tropp 

DATA RA Y CORP, 452 Burbank Street. Broomfield, CO 
80020, Tel: 303-469-5173, FAX: 303-466-9524; EmpL: 75; 
Sis. Mg,: E Yanagida 

DATA RENTALS/SLS., INC, 4209 Van OWen Place, 
Burbank, CA 91505, Tel: 816-843-1221; EmpL: 140; Sis. 
Mg': Steven Beaver, VP Mktg. 

DATA SET CABLE CO., INC., 748 Danbury Rd.. Ridgefield, 
CT 06877, Tel: 203-436-9684, TWX: 710-467-0668, FAX: 
203-431-4657; SIs. Mg,: T. Busch 

DATASOUTH COMPUTER CORP., 4216 Stuart Andrew, 
P.O. Box 240947, Charlotte, NC 28224, Tel: 704-523-8500, 
TELEX: 6843018, FAX: 704-523-9298; Empl.: 160; Dist. 
Mg': Ann Vetas 

DATA SPECIALTIES,INC., See Zebra Technologies 
Corp. 

DATA TECH, DIY. OF PENRIL CORP., See Moisture 
Register Products Div, Aqua Measure Instrument 
Co. 

DATA TECHNOLOGY; INC, 4 Gill SL. Woburn. MA 01811, 
Tel: 617-935-8820, FAX: 617-935-9656; EmpL: 45; SIs. 
Mg,: D. Skenderian . 

Local Sales Offices & ReP8 
CA Lomita, Tech Rep Assocs. ....•....... 
CA San Jose, Motion Control ........•.... 
CO Englewood, Thorson Rocky MIn, Inc. 

Fl Melbourne, R-Rep Co. ............... . 
IL Elk Grove V~ Carlson EIctm. SIs. .... . 
NY E Rochester, A & D DYes. •........... 
NY Hawthome, Swedelco, Inc. ........... . 
NY Sidney, A & D DYes. ................. . 

213-539-9070 
403-997-0544 

303-799-3435, 
305-725-6993 
3 I 2-956-8240 
716-385-2778 
914-747-0101 
607-583-8488 

OH Cincinnatli, Drivex Corp ............... 513-474-5100 
TX Dallas. Blackbum Assocs. ............ 214-75(}-8484, 

DATATRAN CORP, 355 Yuma SL. Denver, CO 80223, Tel, 
303-776-0870, FAX: 303-776-0877; Empl.: 17; Sis. Mg,: 
Cindi L Kemper; Dist. Mg,: Cindi L Kemper 

DATA TRANSLATION, INC., 100 Locke Dr, Marlboro, MA 
01752, Tel: 506-481-3700, TELEX: 951646, FAX: 617-461-
8620; FSC No.: 61867; Empl.: 230; Sis. Mg': Ellen Wirka 

DATATROl., Division of Data Card Corporation. Brenl 
Or, Hudson, MA 01749, Tel: 617-566-1411; Empl.: 125; 
Sis. Mg': Howard Cantor 

Distributor 

DATATRONICS, LTD., P. O. Box 2839, Blue Jay, CA 
92317, Tel: 714-336-3561, TWX: 91(}-595-1578 DATAN ' 
US LKARW ......................... 660, 682, 715, 718, 

758,774,799,813 

DATATRONIC SYSTEMS CORP., Computer 
Sciences Div, Bx 44128 EEM/NMR, Panorama City, CA 
91412-0128, Tel: 816-986-5290; Empl.: 150 

DATA WORLD PRODUCTS, Sacond N.H. Tpke, 
Francestown, NH 03043, Tel: 603-586-3746; SIs. Mg,: 
Stephen Berry 

DATAWRAP, INC., 37 WaterSL. Wakefield, MA 01880, Tel: 
617-246-5757; Empl.: 16; SIs. Mg,: Tony Lockwood 

DATEC, INC., 200 Eastowne Dr., Ste. 116, Chapel Hill, NC 
27514, Tel: 919-929-2135; Empl.: 75; SIs. Mg,: WaR Lovett 

DA-TECH CORP., 141 Railroad Drive, Ivyland, PA 18974, 
Tel: 215-322-9410; EmpL: 110; SIs. Mg': Bradford W. 
Bentz 

FAX: 617-339-6356 
DATEL, INC_, 11 Cabol Blvd.. Mansfield, MA 02048, Tel: 

617-339-3000, TELEX: 95-1340, TWX: 71 (}-346-1953; 
EmpL: 650; Sis. Mg,: N. Renaud ......... D01153-1161 

Loeal Sales Offices & ReP8 
AL Hunstville, Eleclronic Mfrs' Agts. ..... . 
AZ Phoenix. Tech. SIs. .................. . 
CA Santa Ana, Dalel .................... . 
CA Sunnyvale, San Jose ................ . 
CO Denver, EIcom, Inc. .................. . 
Fl Coral Springs, H. A, Inc. ............ .. 
GA Roswell, Electronic Mfrs' Agts. ....... . 
IL Hoffman Estates, Carvel Engrg. & SIs. 
IA Marion, Ensoo-Rep, Inc ............... . 
KS Wichita, Ensoo-Rep Inc .............. .. 
MA Mansfield, Datel .................... .. 
MI Aubum Hgts., Infinity, Inc. ............ . 
MN Edina, Carvel Engrg. & Sis. .......... .. 
MO Maryland Heights, Ensoo-Rep, Inc. ... . 
NM Albuquerque, Cleveland Entprs. ...... . 
NY Babylon, Astrorep .................... . 
NY Clark Mills. KLM-Garner ............ . 
NY Pittsford, KLM-Garner ................ . 
OH Cleveland Arthur Baier Co. .......... . 
OH Dayton, Arthur Baier Co. .. .......... .. 
PA Pittsburgh, Arthur Baier Co. .......... . 
TX CarrolRon, Tech. Mktg.. Inc. .......... . 
TX Houston, Technical Mktg.. Inc. ....... . 
TX Round Rock, Technical Mktg., Inc. ... . 
ur Salt lake City, Elcom, Inc. .......... .. 
VA Arlington, H. J. Heffernan ............ . 
WI Sheboygan, Carvel Engrg. & Sis ...... . 

Local Distributors 
Al Huntsville, Schweber Elctms. ........ . 
AZ Phoenix. Schwaber Elctrns. .......... . 
CA Canoga Pk, Schwaber Elctms. ....... . 
CA Gardena, Schweber Elctms. ......... . 
CA Irvine, Schweber Elctms. ............. . 
CA Sacramento, Schwaber Elctms. •...... 
CA San Diego, Schweber Elctms. ........ . 
CA San Jose, Schwaber Elctrns. ......... . 
CO Englewood, Schweiber Elctms ........ . 
CT Danbury, Schwaber Elctms ........... . 
FL Altamonte Springs, Schweber Elctms. 
Fl Pompano Bch, Schweber Elctms. ... . 
,GA Norcross, Schweber Elctms. ......... . 
IL Elk Grove VI, Schweiber Elctrns. ....•. 

205-83(}-4030 
602-246-1614 
714-835-2751 
406-297-7944 
303-337-2300 
305-752-7520 
404-992-7240 
312-885-8800 
319-377-8551 
316-683-1070 
617-339-3000 
313-853-9880 
612-835-7929 
314-423-3935 
505-265-7893 
516-422-2500 
315-853-6126 
716-381-8350 
216-461-6161 
513-276-4 128 
412-367-7799 
214-387-3601 
713-783-4497 
512-244-2291 
801-485-7415 
703-522-6666 
414-457-8800 

205-895-0480 
602-997-4874 
816-999-4702 
213-327-8409 
714-863;0200 
916-929-9732 
619-45(}-0454 
406-432-7171 
303-799-0258 
203-746-7080 
305-331-7555 
305-977-7511 
404-446-5842 
312-364-3750 

DAVIDS 
IA Cedar Rapids, Schweiber Elctms. ..... 319-373-1417 
KS Overtand PI<., Schweiber Elctms. ...... 913-492-2922 
MD Gaithersburg Schweiber Elctms. ..•... 301-840-5900 
MA Bedford, Schweiber EIctms. ........... 617-275-5100 
MI Uvonia, Schweber Elctms. ............ 313-525-8100 
MN Edina, Schweiber Elctms. . . . . . . . . . . . . . 612-941-5280 
MO Earth City, Schweiber EIctms. ......... 314-739-0526 
NJ Fairfield, Schweiber EIctms. ........... 201-227-7880 
NY Rochester, Schweiber EIctms. .......•. 716-424-2222 
NY Westbury, Schweiber Elctms. .......... 516-334-7474 
NC Raleigh, Schweiber Elctms. ........... 919-876-0000 
OH Beachwood, Schweiber EIctms. ....... 216-464-2970 
OH Dayton, Schweiber Elctms. ............ 513-439-1800 
OH West Chester, Arthur Baier Co. ....... 513-779-2395 
OH Worthington, Arthur Baier Co. ......... 614-764-1144 
OK Tulsa, Schweiber Elctms. .............. 916-822-8003 
PA Horsham. Schweiber Elctms. .......... 215-441 -oaoo 
PA Pittsburgh, Schweiber Elctms. ......... 412-782-1600 
TX Auslin, Schweiber Elctms. ............. 512-456-8253 
TX Dallas. Schweiber Elctms. ............. 214-661-501,0 
TX Houston, Schweber Elctms. ........... 713-784-3600 
WI New Berlin, Schweiber EIctms. ........ 414-784-9020 

DATRON INSTRUMENTS, A Wavetek Company, 
Hurricane Way, Norwich, England United Kingdom NR6 
6JB. Tel: 603-404824, TELEX: 851975173, FAX: 603-
483670 

DATRON INSTRS., INC, 3401 SW 42nd Ave., Stuart, Fl 
33497, Tel: 305-283-0935, TELEX: 525724; FSC No.: 
66-15b,66-23F,66 Part II SECT H, J; EmpL: 120; SIs. Mg,: 
Irene Bugno 

DATRON SYSTEMS, INC, 200 West Los Angeles Ave., 
Simi Valley, CA 93065-1650, Tel: 805-584-1717, TWX: 
91 (}-484-2787; FSC No.: 32255; Empl.: 122; Sis. Mg,: 
Bruce Strean, VP Mktg. 

DATUM INC., Timing/Aacom Divisions, 1363 S. 
Stale Collage Blvd.. Anaheim, CA 92806-5790, Tel: 714-
533-6333, TELEX: 4722045 (inll.), TWX: 91(}-592-1289; 
FSC No.: 31160; EmpL: 280; SIs. Mg': Charles Neumann 
.......................................... 001062,1183 

Local Sales Offices & ReP8 
AL Huntsville, Southern Mktg. Assocs. Ltd 

· .. . . .. .. . . . . . . . . . . . . .. .. .. . .. .. . . .. ... 205-534-6020 
CA Anaheim, Dalum ...... .. .. .. .. .. .. .. .. 714-533-6333 
CA San Diego, M. Ficken ................. 619-292-9392 
CA Sanla Clara, Ward/Davis Assocs. . . . .. 406-245-3700 
CO Denver, Vic Meyers Assocs. Inc. ...... 303-629-9676 
CT Mt Carmel. Scientific DYes.- Connecticut 

.. . . . . .. .. . .. . .. . . .. .. .. . . . . . .. .. .. .. .. 203-246-9361 
Fl Longwood, Southern Mktg. Assocs. LId 

· .. . . .. . . . .. . . .. . .. . .. . .. . . . . .. .. 305-682-7317 
FL Salellite, Southem Mktg. Assocs. Ltd 

305-777-3587 
GA Marietta, Southern Mktg. Assocs. Ltd 

.. . . .. . .. .. . . . . .. . . . .. . . . . . .. .. .. .. .. .. 404-565-0603 
IL Des Plaines, Marsland Assocs. ....... 312-296-2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
MA Watlham. Scienlific Devices-New England 

· ................................... '" 617-89(}-2252 
MA Wayland Daner-Hayes ............... 617-655-0888 
WI New Berlin, Marsland ................. 414-786-6611 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
MO SL Louis. Marsland Assocs. ..........• 314-991-1399 
NJ Hadcionfield, G. L Williams Assocs. ... 609-428-6060 
NM Albuquerque, Vic Meyers Assocs. Inc. 

505-684-6878 
NC Greensboro, Southern Mktg. Assocs. Ltd 

· . .. . . .. .. .. . . . . .. .. .. . . .. . .. . . .. .. .... 919-282-6001 
OH Cenlerville, Micro SIs. Corp. .. . . . . . . . .. 5 I 3-433-8171 
OH No. Olmsted, Micro SIs. Corp. ......... 216-734-3080 
OK Tulsa, Data Mktg. Assocs. ............ 916-484-2711 
TX Auslin, Data Mktg. Assocs. .. .. .. .. .. .. 512-443-7722 
TX Dallas. Data Mktg. Assocs. ............ 214-681-0300 
TX Houston, Data Mktg. Assocs. ......... 713-7B(}-2511 
TX San AntoniO, Dala Mktg. Assocs. .. . . .. 512-342-3031 
UT SaR lake City, Vic Meyers Assocs. Inc. 

. ...................................... 801-581-1760 
MD Rockville, Creative Mktg. Assocs. ..... 301-251-4100 
WA Seattle, Comptronics ..•.............. 206-284-4842 

DAVIOGE CORPORATION, 94 Commerce Or, BuelRon, 
CA 93427, Tel: 805-886-9598, TWX: 91 (}-250-0233, 
ESYLNK: 62001250; Sis. Mg,: Dean Davidge 

THE DAVID HAFLER CO., Rockford Corp, 5910 
Crescent Blvd.. Pennsauken, NJ 08109, Tel: 609-682-8355, 
TELEX: 15611 19, FAX: 609-662-9173; Sis. Mgr: R H. 
Tucker 

DAVIDSON ELCTRN. DEV. CO, 113 E 13th St. Erie, PA 
16512, Tel: 814-454-6448; Empl.: 27 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 661 



DAVIES 
DAVIES, HARRY, MOlDING CO. 4920 Bloomingdale 

Ave., Chicago, IL 60639, Tel: 312-622-8966; FSC No.: 
72512; Empl: 113; Sis. Mg,: Leo A Sera; Dist. Mg,: Leo 
A Sera 

DAVIS ELEC. CO., Box 38, Cape Girardeau, MO 63701, Tel: 
314-335-5547; Empl: 40 . 

DAYCO PRODUCTS, INC. 333 W. First St, Dayton, OH 
45401, Tel: 513-226-5923, TELEX: 288219, TWX: 810-
459-1822; Empl.: 10000 

DA YTRONIC CORP., Hawker Siddeley, 2589 Corporate 
P~ Miamisburg, OH 45342, Tel: 513-886-3300, TWX: 810-
473-2978, FAX: 513-666-3327; Empl.: 180; Sis. Mg': John 
A Perkins 

DBA SYSTEMS, INC., P.O. Drawer 550, Melboume, FL 
32902-0550, Tel: 305-727-()680, TELEX: 56-4383; Empl.: 
740 

D-B-DEVELOPMENTS, 7709 Kilboume Rd., Rome, NY 
13440, Tel: 315-339-1265; Empl: 3 

D-CEMCO, 3200 N. San Femando Blvd., Burbank, CA 
91504, Tel: 213-849-8341, TWX: 970-498-2228; Empl.: 50; 
Sis. Mg,: Cliff Crowder 

DCIINC" 14812 W.117th Street P.O. Box 215, Olathe, KS 
66061, Tel: 913-782-5672, TELEX: 988700; FSC No.: 
58877; Empl.: 15; Sis. Mg': Rob Steffens ...... B.1054; 

0·1356 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............. 800-327-0853 
AZ Phoenix, J. Smijh & Assoc. ........... 602-267-0981 
CA Los Altos, XEL. .. .. .. .. .. .. .. .. .. .. ... 415-969-1222, 
CA Los Angeles, Power Partners ......... 213-215-0800, 
CA Redwood City, NoS Assocs. ........... 415-851-2703 
CO Colorado Springs, J. Smijh & Assoc. .. 303-597-5343 
CT Tolland, R G. Assoc. .. .. .... .. .. ...... 203-875-4201 
FL MelboUrne, Saber Assocs. ............ 305-724-0920 
GA Lawrenceville, Saber Assocs. ......... 800-327-0853 
IL Chicago, Commodore I ............... 312-394-5441 
IN Indianapolis, Commodore I ........... 317-836-3318 
KS Shawnee Mission, Vertec ............. 816-737-0377 
MA Danvers, R G. Assocs. .. ........ :.... 617-837-3290 
MN Minneapolis, Trask Engrg ............. 612-537-2434 
MO St LOUis, Vertec ...................... 314-394-6242 
NJ Cherry Hill, Analectro, Inc. . . . . . • . . . . . . . 609-424-2883 
NJ Parsippany, Analectro . . . . . . . . . . . . . . . . . 201-386-9677 
NM Albuquerque, J. Smith & Assoc. .. . . . .. 505-265-3406 
NY Latham, L·Tron ....................... 518-785-5032 
NC Clayton, Saber Assocs. ............... 800-327-0853 
OH Dayton, Bradcor ...................... 513-294-5477 
OH Euclid, Bradcor ....................... 216-261-0888 
TX Richardson, Meas. Sys. & SIs. . . . . . . . .. 214-644-4954 
VA Alexandria, Analectro ................. 703-823-1703 
Can Montrea~ Que., Morrison & Force Oves. 

....................................... 514-737-0072, 

DEAK TECHNOLOGY, INC., See Elpaz Instruments, 
Inc. 

DEARBORN WIRE & CABLE, INC., 250 W. Carpenter, 
Wheeling, IL 80090, Tel: 312-459-1000, 800-323-0198, 
TWX: 910-253-0343, FAX: 312-459-0170; FSC No.: 28105; 
Empl.: 90; SIs. Mg,: Ray Grabowskj; Dis!. Mg,: Donna 
Kudlicki 

DE COURSEY ENGINEERING LABORATORY, 
11828 W. Jefferson, Culver City, CA 90230, Tel: 213-EX7-
9668; Empl.: 7 

DEGUSSA CORP., 104 New Era Drive, So. Plainfield, NJ 
07080, Tel: 201-757-6500, TELEX: 4754247, FAX: 201-
757-8561; FSC No.: 630673043; Sis. Mg': David W. 
Molnar 

Local Sales Offices & Reps 
CA Laguna Hills, Measur ... Tech .......... 714-859-3600 
CA MIn. View, Gada ...................... 415-961-2222 
CO Littleton, Benneff Co. ................. 303-933-1690 
MA Hudson, Eleclro-Svcs. Inc. ............ 617-562-7798 
NJ Hohokus, Par Assccs. ................ 201-444-6200 
PA Bethel Park, Advance Instr ............ 412-835-6200 
PA Doylestown, Scottlnstrs. . . . . .... . ... .. 215-348-8989 
TN Knoxville, Hile Controls of Tenn. ...... 615-584-0208 
VA Chester, Hile Controls of VA .......... 804-796-3001 
WI Milwaukee, Allan Engrg. ............... 414-353-5070 

DEI, 230 N. Market PI. Escondido, CA 92025, Tel: 619-743-
8344; Empl.: 30; Sis. Mg,: Matt Pedote 

Manufacturers and Sales Offices Directory 

DEK® 
INC. 

FAX: 312-377-0372 
DEK INC" 3480 Swenson Ave., Sl Charles, IL 60174, Tel: 

312-377-2575; Empl: 115; Sis. Mg,: L R Pappone 
................................................. C·1843 

Local sales Offices & Reps 
CA EI Segundo, EI Segundo Elec Supp. ,. 
CA Santa Clara, WaHer Assccs. ......... . 
CO Denver, Grimes Mk1g. ............ '," .. 
CO Englewood, Frontier, Carl Grimes .... . 
FL Plantation, Tropi·Tec ................ . 
MA Andover, Richard Purinton, Inc. ...... . 
MN Brooklyn Park, North Central Sis. . ... . 
NJ Eest Orange, Willgold Sis. .......... .. 
NY Buffalo, Kopin SIs. & Mktg. .......... .. 
OR Milwaukee, Olympic Agencies ....... . 
TN Paris, Southern States IndL SIs. ...... . 
TX Crowley, Service Assocs. ............ . 
VA Richmond, Triangle SIs. .. . 

Local Distriblltors 

213-322-9365 
408-727-1200 
303-759-8969 
303-799-6063 
305-581-0101 
617-475-7055 
612-541-1539 
201-678-7700 
716-835-3957 
503-652-2104 
901-642-0865 
817-294-0850 
804-355-5884 

AZ Tempe, PSN Dis!rs. ....... 602-623-9800 
CA F,escn, EPC Alarm Supp. Distr. ....... 209-275-0206 
CA Gardena, EPC Alarm Supp. Co ........ 213-327-0001 
CA Riverside, Elctrn. Supp. ............... 714-683-7300 
CA Santa Clara, WaHronic Sis ............. 408-727-1200 
FL Miami, EPC Alarm Supp. Co. .......... 305-593-0004 
GA Tucker, C.I.D. Inc. ..................... 404-491-3143 
IL Addison, L-Comp ..................... 312-628-1400 
IL Downers Grove, Great Northern Wire & Gable 

....................................... 213-627-1777 
IN Indianapolis, PEl/Genesis ............ 317-637-5571 
KS Wichita,L-Comp ...................... 314-291-6200 
LA Shreveport, Wholesale Elctrns. . . . . . . .. 31 &222-2063 
ME Bangor, Industrial Comps. . . . .. . .. . . . .. 207-942-2600 
MD Hanover, Vertex·Mid Atlantic. . . . . . . . .. 301-796-5000 
MA No. Wilbraham. Indl. Comps. Corp. .... 800-628-9646 
MI Lavonia, EPC Supp. Co. .............. 313-591-9100 
MN St Paul, Arden Indl. Prods. ............ 612-483-6881 
MO Kansas City, L·Comp Kansas ......... 816-221-2400 
NJ Kenilworth, Federated ................ 201-272-0505 
NY Farmingdale, Vertex Elctrns ... ,....... 516-293-9880 
NY Great Neck, T.W. Comcorp ........... 314-569-2950 
NY Rochester, General Elec Supp. ....... 716-424-2820, 
NY White Plains, Benefield Elec .......... 914-948-6660 
OH Cleveland, Vertex Wire & Cable ....... 216-831-7140 
OH Columbus, Elctm. Mktg ................ 614-299-4161 
PA Philadelphia, PEl/Genesis ............ 215-568-7400 
TX Ft Worth, Ft Worth Wire & Cable. . . .. 817-232-4100 
TX Houston, Litecomm Supp. ............ 713-688-1447 
UT Salt Lake City, Coleman's Mining & EIec. 

.. .. . . . . . .. .. .. . .. . .. .. .. . .. . .. . . . . .. .. 801-484-5238 
VA Leesburg, Elctrn. Wire & Gable ........ 703-471-9430 
WI Waukeshaw, Cable Comps. ........... 414-785-1060 
Can Toronto, Cords Canada Ltd .......... 416-787-1114 

DELBERT BLINN CO" Box 2007, Pomona, CA 91769, 
Tel: 714-629-3900, FAX: 714-622-8218; Empl.: 6 
................................................. A0 2130 

Local Sales Offices & Reps 
MD BaHimore, Callas Elctrns. ............. 301-744-7711 
NY Commack, Kaelber & Mack .... :. . . . .. 516-499-2924 
WA Woodinville, W. J. Stulgis Co. ......... 206-486-8539 

Local Distributors 
MN Minneapolis, Stark Elctms. ............ 612-332-1325 

DELCAP DIV, , American Precision Industries, 
Inc., 270 Quaker Rd. E. Aurora, NY 14052, Tel: 716-652-
3600, TELEX: 91-293, FAX: 716-652-4814; FSC No.: 
99800; Empl.: 30; SIs. Mg,: R Sbert 
.. ..•.. .. . .. . . . . . . . .. . . . ... . . .. . .. .. A 0 1073-1075, 1241 

DELCAP, Div. of American Precision Industries, Inc., 
274 Sandusky Road, P. O. Box 38, Arcade, NY 14009, Tel: 
716-852-3600, TELEX: 91-293; FSC No.: 5910; Empl.: 6; 
SIs. Mg': Denis Kohlhagen; Dis/, Mgr: Denis Kohlhagen 

DELCO WIRE & CABLE, INC., 257 Rittenhouse Cir., 
Bristol, PA 19007, Tel: 2,5-785-05", TELEX: 06-964523, 
TWX: 51()..667-0968; SIs. Mg,:T. Blick 

FAX: 914-699-4005 
DEL ELCTRNS. CORP" 250 E. Sandford Blvd., Mt 

Vemon, NY 10550, Tel: 914-699-2000, TWX: 710-562-
0130; FSC No.: 01378; Empl.: 115 ....... A0 1072,2210; 

0 0 1893-1697 

Local Sales Offices & Reps 
AZ Tempe, Trembly Assocs. . ... . . .. . ... .. 602-967-2056 
CA Los Alamoos, Power Specialists, Inc .. 213-594-9418 
CA Mountain View, Leddy Assocs., Inc. ... 415-969-8313 
CO Wheatridge, Trembly Assocs. ......... 303-421-8900 
IL Elmhurst, Scott Assocs. . . .. .. . ... . . . .. 312-279-5681 
MA Burlington, TnTek..................... 617-272-4550 
MI Dearbom, Pitcher·Poulin . . . . . . . . . . . . . . 313-582-5450 
MN Burnsville, Allied Comps. Reps., Inc. ... 612-435-7876 
NV Las Vegas, Trembly Assocs. ...•...... 702-739-9770 
NM Albuquerque, Trembly Assocs. ... . . . . . 505-266-8616 
NY E. Syracuse, Nycom Inc. ....•......... 315-437-8343 
PA Ardmore, Martin Assocs. .............. 215-649-6332 
TX Richardson, Barry SIs. ................ 214-234-0255 
UT SaH Lake City, Trembly Assccs. ....... 801-466-5292 

DELEVAN DIV,. American Precision Inds. Inc., 270 
Quaker Rd., E. Aurora, NY'14052, Tel: 716-652-3600, 
TELEX: 91-293, FAX: 716-652-4814; FSC No.: 99800; 
Empl: 300; Sis. Mg,: Denis Kohlhagen ... A.1241-1243 

Local Sales Offices & Reps 
AL Decatur, EI Tech ..................... . 
AZ Phoenix, Toward Engrg. ............ .. 
CA Del Mar, Galaxie Sis. Inl'l. ............ . 
CA EI Toro, Delevan .................... .. 
CA Freemont Advanced Technlg. SIs. ... . 
CA Santa Ana, Galaxie SIs. Int'l, ......... . 
CO Aurora, High Tech Assocs. .......... .. 
CO Englewood, Romulus ............ ., .. . 
FL Hollywood, Askland Elctm. Comps. •.. 
IL Downers Grove,' Momak SIs. ......... . 
IN Fort Wayne, WaHer W. Biebarich ...•.. 
IN New Albany, WaHer W. Bieberich .... . 
IA Cedar Rapids, C. Hom & Ass! ...... .. 
KS Parker, S. W. Wollard ................ . 
MD Lutherville, D. A Dougherty SIs. Co. •.. 
MA Sterling, Compatible Comps. ......... . 
MN Mendota Hgts., G·II Sis. .............. . 
NJ Bellmawr, TAl ...................... .. 
NY Johnson City, Tech-Mark ............ . 
NY Manhassett, Mertech Assocs. ........ . 
NY Mendon, Tech-Mark .... ., ........... . 
NY Utica, Tech-Mark .................... . 
NC Raleigh, Godwin .................... .. 
PA Pittsburgh, Convert & Newman ...... . 
TX Irving, Kite Elctrn. SIs. Co ............. . 
WA Bellevue, N. R. Schultz .............. .. 
Can Mississauge, J. G. Weiss Co. Ltd .... . 
Can Nepean, J. G. Weiss Co. Ltd ........ .. 
Can St Lauren~ J. G. wei~ Co. Ltd .....•. 
Can Vancouver, J. G. Weiss Co. Ltd. ...... . 
Can Winnipeg, J. G. Weiss Co. Ltd •....... 

Local Distributors 

205-353-7899 
602-955-3193 
619-480-5540 
714-768-5522 
415-651-6402 
714-541-5793 
303-695-1990 
303-770-4888 
305-987-1074 
312-963-6400 
219-432-2537 
812-945-3187 
319-393-8703 
913-898-6552 
301-321-7890 
617-422-8762 
612-454-3086 
809-933-2600 
807-729-8340 
516-627-1151 
716-824-3640 
315-733-0575 
919-878-8000 
412-531-2002 
214-986-0321 
206-454-0300 
416-673-0011 
613-825-0545 
514-337-5022 
804-873-1112 
204-949-1877 

CA Fountain Valley, Comp. Center . . . . . . .. 714-979-0433 
CA Irvine, Integrated EIc1rns. .............. 716-837-9960 
CA Irvine, ITT MuHicomponents .......... 714-727-4001 
CA Santa Clara, WDG/Santa Clara....... 408-727-2500 
CA Stanton, Inductive Comps. ............ 116-828-3420 
FL Ft Lauderdale, Bros. Elec of FL ...... 800-331-8080 
FL Tampa, Passive Technlg. ............. 813-623-1935 
IA Cedar Rapids, Dee Elctms. ........... 319-365-7551 
MA Burlington, Compatible Comps. ....... 617-270-9246 
MA Sterling, Compatible Comps. .......... 617-422-6762 
MN Fridley, Voyager Elctms. Corp ......... 612-571-7788 
NJ E. Brunswick, Brothers EIctms. . . . . . . .. 201-238-2200 
NJ Fairfield, CWPS ....................... 201-822-0997 
NJ W. Berlin, GCI ........................ 609-768-6767 
NY Bohemia, Car-lac .................... 516-567-4200 
NY Buffalo, Summit Distrs. ..............•. 716-884-3450 
NY Farmingdale, Milgray/New York ...... 516-420-9600 
NY Plainview, ACI Elctms. ................ 516-29S-:6830 
PA Norristown, Century Elctrn. Comp ..... 215-631-5400 
TX Fort Worth, Patco Supply............. 817-429-8596 
Can Bumaby B.C. R-A·E Indl. Elctms. Ltd 

604-291-8866 
Can Don Mills, Ontario, saynor Varah Elctrns. , 

.................................. ., . .. 416-445-0723 
Can Montreal, QuelJe<o Prelco Elctms, Ltd 

. . . . .. . .. . .. . . . . . .. . . .. . .. . . .. .. . .. . ... 514-389-8051 
Can Point ... Claire Quebec, Future Elctrn. .. 514-694-7710 

662 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

DELTA DESIGN, 5775 Kearny Villa Ad., San Diego, CA 
92123-1111, Tel: 619-292-5000, 1WX: 910-335-1215, 
FAX: 619-277,7884; Empl: 170; SIs. Mg.': Bob Williams 

DELTA ELCTRNS., 145 Fayette Sl, Winston-Salem, NC 
27101, Tel: 919-725-4122; EmpL: 55; SIs. Mg.': L E. 
Hancock 

DELTA ELECTRONICS MFG. CORP, 416 Cabot SI., 
Beverly, MA 01915, Tel: 617-927-1060, TElEX: 71 0-347-
0631; FSC No.: 00795; Empl.: 210; Sis. Mg.': S. J. 
Somerset; Disl. Mg.': R. J. Cumnan 

DELTA M CORPORATION. 525 Warehouse Rd., Oak 
Ridge, TN 37830, Tel: 615-483-1569; Sis. Mg.': Eugene F. 
Szafranski 

~ELTt1 
FAX: 415-770-0122 

DELTA PRODUCTS CORPORATION, 3823 
Spinnaker Cl, Fremont CA 94538, Tel: 415-770-0660, 
TELEX: 4992342 DElTAfTTHY; EmpL: 15 local/2000 
Overseas; SIs. Mg.': Elson C;:hang; Disl. Mg.,: Joe 
Desmond ... A·1551, 1644-1645,2211: 0·1698-1699 

Local Sales Offices & Reps 
AL Huntsville, Technlg. Mklg. Assocs. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 205-883-7893 
CA Newport Sch., Venture Tech. Sis. ..... 714-646-6475 
CA Santa Clara, Gagner-Toomey Assocs. 

CA 
CA 
CO 
CT 
GA 
Fl 
FL 

Solana Sch, Cook Entprs. Inc. . ...... . 
Walnut Cook Entprs. Inc. .. .......... . 
Wheatridge, Wescom Mklg. .......... . 
North Haven, Kitchen & Kutchen .... . 
Atlanta, Technlg. Mklg. Assocs., Inc. .. . 
Largo, Technlg. Mklg. Assocs., Inc. ... . 
Melbourne, Technlg. Mklg. Assocs., Inc. 

408-244-2200 
619-753-7272 
714-594-0091 
303-422-8957 
203-239-0212 
404-446-3565 
813-536-3796 

· . . . . . . .. . . . . . . . .. .. . .. . . . . . . . . .. . .. ... 305-676-3776 
FL Orlando, Technlg. Mkig. Assocs., Inc. .. 305-857-3760 
FL Pompano Beach, Technlg. Mklg. Assocs., Inc. 

...............................•....... 305-977-9006 
Il Wheeling, Unned Prods. Co ........... 312-459-1222 
MA Burlington, Knchen & Kutchen ........ 617-229-2660 
MN Edina, Hanna Lind Ltd. . .. . . . . . . .. . . . .. 612-925-5700 
NJ Berkley Hgts., Cambridge &, Allen Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-464-0203 
NY Penfield, Tech. Assocs., Inc. ........... 716-385-4240 
NC Charlotte, Robert W. Chapman & Co. 

.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 704-525-2421 
OH Shaker Hgts., Omega Sis, Inc. ........ 513-434-5507 
OH Universny Hgts., Omega SIs.-Cleveland 

....................................... 216-751-9600 
OK Tulsa, Advance Tech. SIs. ............ 918-664-0482 
OR Beaverton, Evergreen Mklg. . . . . . . . . . .. 503-643-8020 
SC Greenville, Robert W. Chapman & Co. 

TX Austin, Component T echnlg .......... . 
TX Dallas, Ultra Rep .................... . 
TX Houston, Component Technlg. ....... . 
TX Houston, Texoma Tech. SIs. ........ .. 
UT Salt lake City, Wescom Mklg. ....... . 
VA Richmond, Glasscook Assocs. ....... . 
WA Seattle, Evergreen Mklg. ............. . 
PR San Juan, Elctm. Tech. SIs. .......... . 
Can Ontario, Companelics Ltd ........... . 
Can Quebec, Componelics Ltd Que. . .... . 

Local Distributors 
Al Huntsville, Hammond Elctms. ........ . 
CA Anaheim, Tary Elctrns. .............. .. 
CA Buena Park, Cypress Elctms. ........ . 
CA Fullerton, Pyramid Elctms. ........... . 
CA San Diego, Cypress Elctms. ......... . 
CA San Diego, Pyramid Elctrns. ......... . 
CA San Diego, Sigma Elctms. .......... .. 
CA San Jose, Compass Comp. . ......... . 
CA San Jose, Sierra West .............. .. 
CA Santa Clara, Cypress Elctms. ........ . 
CA Santa Clara, Pyramid Elctms. ........ . 
CO Englewood, Industrial Elctrns. ........ . 
CO Wheatridge, Added Value Elctms. .... . 
CO Wheatridge, Cypress Elctms. ........ . 
CT Wallingford, Cronin Elctrn ........... . 
Fl Fl Lauderdale, Hammond Elctrns. ... . 
FL Tampa, Reptron .................... .. 
GA Norcross, Hammond Elctms. .......•.. 
MD BeHsville, Pertricko SIs. .............. . 
MA ...................................... . 
MA Needham, Cronin .................... . 

603-288-8821 
512-474-8698 
214-783-8831 
713-961-1262 
713-462-1432 
801-269-0419 
804-740-0063 
206-633-3160 
809-720-1300 
416-479-7200 
514-331-1496 

205-830-4764 
714-630-2464 
714-521'5230 
714-773-0781 
619-535-0011 
619-271-5404 
619-565-2000 
408-432-7575 
408-435-7477 
408-980-2500 
408-727-9810 
303-694-9444 
303-422-1701 
303-431-2622 
203-265-3134 
305-973-7103 
813-855-4656 
404-449-1996 
301-937-4960 
617-657-6523 
617-449-5000 

MA Wilmington, JV EIctrns. ............... 617-273-4300 
MN Minneapolis, Berquist Co. ............. 612-835-2322 
NH Hudson, TNT EIctrns. ................. 603-860-8300 
NJ Camden, General Radio .............. 609-964-8560 
NY Ml 'lemon, OAR. IndL ................ 914-699-2224 
NC Greensboro, Hammond Elctms. . . . .. .. 919-275-6391 
OH Cincinnati, Schuster .................. 216-425-8134 
OR Beaverton, Cypress Elctms. . . . . . . . . . .. 503-641-2233 
PA Harrisburg, Pyttronics . .. . . . . . . . . . . . . .. 215-643-2850 
TX Allen, Prime Dislfbg. Co ............... 800-526-7478 
TX Dallas, Cypress .. .. .. .. .. .. .. .. .. .. ... 214-869-1435 
WA Bothel~ Cypress Elctms. .............. 206-483-1144 
WA Kent Pyramid Elctms. ................ 206-872-5800 
Can Mississauga, Onl., Prelco Elctms. ..... 416-678-0401 
Can Montrea~ Pretco Elctms. .............. 514-389-8051 
Can Nepean, On\., Prelco Elctms. .... ... . . .. 613-726-1800 

DELTA WIRE & CABLE Co., 1260 Neil Ln, North 
Chicago, IL 60064, Tel: 312-473-4990, FAX: 312-473-
2425; Empl.: 12; Sis. Mgr: Perry Stein 

DELTEC CO, 12160 Gridley Rd., Norwalk, CA 90650, Tel: 
213-929-1775, FAX: 213-868-4522; Empl: 7; SIs. Mg,: 
Dennis Orman 

DEL -TELEPRODUCTS, See DEI 

DELTROL 

FAX: 414-671-6809 
DEL TROL CONTROLS, 2745 S. 19th St, Milwaukee, WI 

53215, Tel: 414-671-6800, TELEX: 26871; Empl.: 250; SIs. 
Mg,: D. Uhen; Dist. Mg,: D. Uhen 
.............................. B·14OO-1401,1614-1617 

Local Sales Offices & Reps 
AL Huntsville, JWL Assocs. .. 
AZ. Tucson, Earl Clemick & Assocs. ..... . 
CA Granada Hills, C & W Comp. SIs. .... . 
CA Santa Clara, Gagner-Toomey Assocs. 

205-883-1712 
602-749-4003 
816-368-4032 

. . . . . .. .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . .. 408-244-2200 
CO Boulder, Front Range Mklg. .. . .. .. . . .. 303-443-4780 
CT Bloomfield, Wood SIs. Corp. .......... 203-243-0457 
FL Oeerlield Sch., Jack Krutek & Assocs. 

....................................... 305-427-4202 
GA Atlanta, JWL Assocs. ................. 404-320-7643 
IL Glenview, E. J. McCaffrey & Assocs. .. 312-272-2820 
IN Wannamaker, Nationwide Comps. .... 317-872-7207 
MA Wakefield, Wood Sis. Corp. ...... 617-245-8300 
MI Farmington Hills, W. R. Hummon & Assocs. 

....................................... 313-474-0661 
MN St Paul, Kencotronics, Inc. ............ 612-645-7717 
MO Ellisville, Weisler & Assocs. ........... 314-394-4543 
NY Pl Washington, Ashtec Inc. ........... 516-767-0336 
NY Rochester, Omni SIs. ................. 716-342-5270 
NC Pineville, JWL Assocs. ................ 704-541-5750 
OH Willoughby, Nationwide Comps. . 216-946-3226 
OR Portland, Control Dves. N.W. .......... 503-659-3216 
PA Jeffersonville, Providence Mklg. . . . . . .. 215-630-0629 
TX Houston, Weisler & Assocs. ........... 713-467-1862 
UT Midvale, Front Range Mklg. ........... 801-566-2500 
WA Bellevue, Control Dves. N.W ........... 206-451-8552 
WI Milwaukee, Werking Ind SIs. .......... 414-964-2225 
Can Chomedey, Que., Eicom GBM, Inc. .... 514-666-3361 

Local Distributors 
AL Birmingham, American Elctm. Supp. .. 205-942-4656 
AL Montgomery, Control Comps. ......... 205-264-3325 
AZ. Tempe, Control Design ............... 602-829-7981 
AR Little Rock, CarHon-Bates Co. ......... 501-562-9100 
CA Buena Park, Control Design .......... 213-602-2429 
CA Canoga Park, C & A Elctms. .......... 818-340-6022 
CA Los Angeles, Electric Swnches ....... 213-660-1310 
CA San Jose, Consolidaled Parts . . . . . . . .. 408-435-1200 
CA Tustin, Western Swnches ............. 714-259-8144 
CO Denver, Integrated Elctms. ............ 303-292-6121 
CT New Haven, Hatry Elctms. ............ 203-787-5921 
CT Waterbury, Century EIec. ............. 203-755-0405 
FL AHarnonte Springs, Control Des. ...... 305-788-3220 
FL Fl Lauderdale, SE Elctrns. ............ 305-563-4131 
FL Lakeland, Was-Garde Cornps. ........ 813-644-7564 
FL Orlando, EMSCO ..................... 305-849-6362 
GA Atlanta, Georgia Control Ctr. .......... 404-876-8833 
ID Pocatello, Kimball Elctrns. ............ 208-232-2201 
IL Elk Grove Village, GBl/Gould Elctrns. 

Il 
IN 
IA 
IA 
IA 

Genoa, Control Design .............. . 
Indianapolis, Control Design ......... . 
Cedar Rapids, Iowa Radio Supp ...... . 
Davenport, Warren Radio ............ . 
Dubuque, Miller Elec. Supp. .......... . 

312-593-3220 
815-784-6515 
317-788-4559 
319-393-4510 
319-322-5301 
319-588-1469 

DELTRO 
IA Marion, Control Des. .................. 319-373-2923 
IA West Des Moines, Ramco Co. ........ 515-225-6933 
KS Kansas cny, Kornfleld Thorp EIec. .... 913-321-7070 
KS Wichna, Kriz-Davis Co. ............... 316-267-4354 
KY Louisville, Peerless Elctrn Equip. ..... 502-637-7674 
MD Aberdeen, Harco Elctms. ............. 301-836-7990 
MA Brighton, Interstate Elctms. Equip. ..... 617-782-9000 
MA Westborough, In Stock Prods. ........ 617-870-5750 
MI Jackson, FuHon Radio Supp. .......... 517-784-6107 
MI Madison Hgts., Getco IndL Elctms. .... 313-542-9090 
MN Minneapolis, Control Design .......... 612-721-6555 
MO Sl Louis, Van Sickle Radio EIctrns. ... 314-621-5000 
NH Keene, Tradesmen ElctrL Supp. ....... 603-352-1205 
NJ Oakland, Relay Specialties ............ 201-337-1000 
NJ Raritan, Masters Elctrn ............... 201-725-3533 
NY Hauppauge, Broadline EIctrns. ........ 516-231-4100 
NY Hempstead, Davis Elctms. ............ 516-483-9200 
NY Rochester, Masline Elctms. ........... 716-546-5373 
NY Vestal, Wholesale EIec. Supp. ......... 607-729-1526 
ND Fargo, WESCO ....................... 701-232-4446 
ND Minot, John Iverson Co. . . . . . . . . . . . . . .. 801-852-4486 
OH Akron, AESCO Elctms. ................ 216-762-8818 
OH Wickliffe, Gateway Megatech ......... 216-944-5601 
OK Ardmore, Ardmore Elec. Supp. ........ 405-223-3571 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Portland, Dunn Elec. .................. 503-285-0214 
PA Erie, Rem Elctms. ........... '.......... 814-453-5626 
PA Malvern, Control Design .............. 215-296-0150 
PA Philadelphia, Undley Elec. ............ 215-329-7005 
SD Aberdeen, Plainsco ................... 605-225-7100 
TN Knoxville, CED .. : .................... 651-521-6262 
TX Dellas, Control Design ................ 214-358-1441 
TX Longview, Matthews EIec. Supp. ...... 214-753-5629 
TX lubbock, R & R Elec. Co. ............. 606-765-7727 
TX San Antonio, Blackburn Drives Controls 

....................................... 512-349-2621 
UT SaH Lake cny, Kimball EIctrns. ........ 801-328-2075 
VA Glen Allen, Hermnage Distrs. ......... 604-798-3830 
VA Staunton, Southern Elec. ............. 703-866-6218 
WA Kent Pyramid EIctrns. ................ 206-872-5800 
WI Mannowoc, Englewood Elec. . . . . . . . . .. 414-684-6653 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
WI New Berlin, Control Design ........... 414-784-1015 

DELTRON, INC, P.O. Box 1369, Wissahickon Ave, N. 
Wales, PA 19454-9990, Tel: 215-699-9261, FAX: 1 215 
699 2310; EmpL: 175-160; SIs. Mg,: Jack Phillips; Disl. 
Mg.': Unda Schepise, Prod Mgr. 

DELTROL 
conlipols 

RELAYS, SOLENOIDS, 
TIMERS& SOLENOID VALVES 

FULL LINE 
AUTHORIZED DISTRIBUTOR 

ELECTRIC SWITCHES 
INCORPORATBD 

2478 Fletcher Dr, Los Angeles, California 90D39 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 
TWX: 910·321·2971 FAX: 213·660·5130 

SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 
FREE L1NECARD AND 
CATALOG ON REQUEST 
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DENNIS 

DENNIS CHEMICAL, 2700 Papin St, St Louis, MO 63103, 
Tel: 314-771-1800, FAX: 314-771-8399; Empl.: 70; SIs. 
Mg': Charles F. Seger III; Dist. Mg,: Charles F. Seger III 

DENNISON MFG. CO, 300 Howard SI, Framingham, MA 
01701, Tel: 617-879-0511, TEL.EX: 948-478; FSC No.: 
5975;2310; Empl.: 8000; Sis. Mg,: George Curtis; Disl. 
Mg,: Don Malloy 

DENSEPAC MICROSYSTEMS, INC, 7321 Uncoln Way, 
Garden Grove, CA 92641-1428, Tel: 714-896-0007, 800-
64-{;HIPS, lWX: 51D-601-1045; Empl.: 50; Sis. Mg,: 
Stephen J. Whyte 

.r-.C:DENSITRON 
t....I CORPORATION 

FAX: 213-534-8419 
DENSITRON CORPORATION, 2540 W. 237th St, 

Torrance, CA 90505, Tel: 213-53()'3530, TWX: 91()'349-
6200; FSC No.: 62483; Empl.: 65; Sis. Mg,: Robert Turner; 
Dist. Mg': Robert Turner ................. B.1052-1053 

Local Sales Offices. & Reps 
AL Huntsville, E.MA ..................... 205-536-3044 
AL Huntsville, Elctm. Mktg.,loc ............ 205-837-7363 
AZ Phoenix. Chaparral Elctm., Inc. ........ 602-252-0897 
CA Irvine, Comp. Mktg. Assocs. ........... 714-951-5950 
CA Laguna Hills, Comp. Mktg. Assocs. .... 714-951-6046 
CA Lomita. Comp. Mktg. Assocs. . . . . . . . . .. 213-326-1460 
CA San Mateo, Comp. Mktg. Assocs. ..... 415-345-7373 
CA Solana Bch, Comp. Mktg. Assocs. .... 619-481-9310 
CA Tarzana, Comp. Mktg. Assocs. ........ 816-705-4087 
CO Arvada, Delconec .... .. .. .. .. .. .. .. ... 303-422-7023 
CT W. Hartford, Nova Assocs. (M-R Tech. SIs.) 

....................................... 203-521-2101 
FL Margate, E.P.M. Corp. ....... ,......... 305-977-0331 
GA Atlanta, Elctrn. Mktg. Assoc., Inc. ...... 404-446-1215 
GA Decatur, EAB.,lnc. ................... 404-981-1600 
IL Northbrook, H. Benjamin & Assoc. .... 312-272-2900 
IA Marion, Ensco-Rep, Inc. ............... 319-377-8551 
KS Wichita. Ensco-Rep.lnc ............... 316-683-1071 
MA Braintree. Nova Assocs. .............. 617-846-9330 
MI Jenison. R.C. Nordstrom & Co ......... 616-457-5762 
MI Southfield, R. C. Nordstrom & Co. ..... 313-559-7373 
MN Minneapolis, Electro-Serv ............. 612-336-3475 
MO Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NJ Cherry Hil~ Metz-Benham Assocs., Inc. 

. . . . . . . . . .. . . . . .. . . .. . . . . . .. . .. . . .. . . .. 609-424-0404 
NY Marcellus. J. G. Welch Assocs. .. .. . . .. 315-685-6280 
NY Mastic, Optimum SIs. Co. ............. 516-589-4664 
NY Patchogue, Optimum Sis. ............. 516-756-0644 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
NY Rochester, Mullahy-Welch SIs. ........ 716-266-2798 
NC Raleigh, C-Tech SIs. .................. 919-847-0202 
NC Raleigh, Elctrn. Mktg. Assoc.. Inc. .. . ... 919-847-8800 
OH Worthington, Dynel Corp. ............. 614-436-9452 
PA Wynnewood, Metz-Benham Assocs., Inc. 

....................................... 215-896-7300 
SC Greenville, Elctrn. Mktg. Assoc., Inc. ... 803-233-4637 
TX Seagoville, Della Comp., Inc. .......... 214-287-6333 
WA Seattle, J. J. Assocs., Inc. ............. 206-246-8619 
Can Scarborough, Onl, Comm. Dves. ...... 416-439-6320 

DERINGER MFG. CO., 1250 Townline Road, Mundelein,lL 
60060, Tel: 312-566-4100, TWX: 91 ()'685-4321, FAX: 312-
566-5370; Sis. Mg,: R. Davis 

DESIGNATRONICS, INC., See Automatic Coil Corp., 
SUb. Designatronics, Inc. 

DESIGN AUTOMATION, INC., 809 Massachusetls Ave, 
Lexington, MA 02173-3992, Tel: 617-862-8998, TELEX: 
247346 SBSB UR; FSC No.: 40417; Empl.: 8 

DESIGN COMPONENTS, INC., 1 Kenwood Circle, 
Franklin, MA 02038, Tel: 617-526-7300, 8O().341-4811, 
FAX: 617-52()'1424; Empl: 60; Sis. Mg,: James Boyd 

DESIGN TECHNOLOGY, 5710 Ruffin Rd., San Diego, CA 
92123, Tel: 619-266-8194, TELEX: 503476; Empl: 50; Sis. 
Mg,: Pamela HamiRon; Dis/. Mg': Michael Golden 

DESPATCH INDUSTRIES, 619 S.E. 8th Sl, P.O. Box 1320, 
Minneapolis. MN 5544()'1320, Tel: 612-331-1873, TELEX: 
29-0704, TWX: 6286-5512; Empl: 525; Sis. Mg': P. Olson 

DETORONICS CORPORATION, 10660 E. Rush St, S. EI 
Monte, CA 91733, Tel: 816-579-7130, TWX: 91()'587-
3436; FSC No: 29867; Empl.: 45 

Manufacturers and Sales Offices Directory 

DEUTSCH CO., Deutsch Fiber Optics Div, 7001 W. 
Imperial Hwy, Los AngeleS; CA 90045, Tel: 213-649-1400; 
Sis. Mg,: Ken Ahmad 

DEUTSCH RELAYS, INC, 65 Daly Road, East Northport, 
NY 11731, Tel: 516-499-6000,lWX: 51 ()'226-0233, FAX: 
516-499-6000-254; Ernpl.: 400; Sis. Mg': Jack Riley; Dist. 
Mg,: Steve Salonitis . 

DEV AR, INC., P.O. Box 589, Bridgeport, CT 06601, Tel: 203-
366-6751, TELEX: 96-4234, FAX: 203-366-3747; Empl.: 
80; Sis. Mg,: T. W. Tomasko 

OEVCO ENGINEERING, 36 Pier Lane West Fairfield, NJ 
07006, Tel: 201-CA6-0321, TELEX: 139-340; Emp/.: 36 

DEVELCO, INC., 175 Nortech Pkwy., San Jose, CA 95134-
2306, Tel: 406-945-6500, TWX: 91 ()'339-9295; Emp/.: 50; 
Sis. Mg,: W. J. Baker 

DEXTER RESEARCH CTA., INC., 7300 Huron River Dr, 
Dexter, MI 48130, Tel: 313-426-3921, TELEX: 757075 
DEXTER RES UD; Empl: 22; Sis. Mg,: Robert Toth Jr. 

DEYOUNG MANUFACTURING, INC., 12920 N.E.125th 
Way, Kirkland, WA 98034, Tel: 206-823-4798, FAX: 206-
821-8633; FSC No.: 54937; Empl.: 70; Sis. Mg,: Ted 
Johnson 

DGH CORPORATION, P. O. Box 5638, Manchaster, NH 
03108, Tel: 603-622-0452, TWX: 510 6016112; Empl.: 10 

DIALIGHT CORP., North American Philips. 1913 
Atlantic Ave., Manasquan, NJ 08736, Tel: 201-223-9400, 
TELEX: 244536; EmpL: 400; Sis. Mg,: J. McNamara 
.. B.1115-1124, 1692-1693; C.1413, 1415,1553, 1709 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-83()'1540 
AZ Phoenix. Sheller-Kahn Co ............. 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-879-0770 
CA PleasantOn, MouRhrop Sis. . . . . . . . . . . .. 415-463-0450 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
CO Boulder, Comp. Prods. SIs. . . . . .. . . . . . . 303-53()'28oo 
FL Fl Lauderdale, Panarntech, Inc. ....... 305-587-3769 
GA Norcross, Cartwright & Bean . . . . . . . . .. 404-366-0160 
IL Chicago, Dialight Corp. ............... 312-991-3472 
IN Indianapolis, Elctrn. Reps. ............. 317-894-14)4 
KS Shawnee Mission. Lowell Kangas & Assocs. 

....................................... 913-631-3515 
LA Covington. Cartwright & Bean ........ -504-892-1780 
MA Hingham. Northeast Reps., Inc ........ 617-749-8700 
MI Royal Oak, HilRronics . . . . . . . . . . . . . . . .. 313-435-0920 
MN Minneapolis. Plolessional Sales For Ind 

.. . . . . . . .. .. .. . . . . . .. . .. . . . . . . . .. . . .. .. 612-944-8545 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
MO Sl Louis, Lowell Kangas & Assocs .... 314-821-4050 
NY Liverpool, Gen-Tech .................. 315-451-3480 
NC Charlotte, Cartwright & Bean .. . . . . . . .. 704-536-0303 
NC Raleigh, Cartwright & Bean ........... 919-876-4130 
OH Dayton, Baehr, GreenleaJ & Assocs. .. 513-439-0724 
OH Westlake, Baehr, GreenleaJ & Assocs. 

....................................... 216-892-1770 
OH Worthington, Baehr, GreenleaJ & Assocs. 

. .. .. . . . . . .. . .. . . . . . . . . . . .. . . .. . . . . .. .. 614-847-0220 
OR Beaverton, Earl & Brown Assocs. ..•.. 503-643-5500 
PA Broomall, LD. Lowery. . . . . . . . . . . . . . . .. 215-356-5300 
PA Evans City, Baehr, Greenleal & Assocs. 

TN Knoxville, Cartwrighl & Bean ........•. 
TN Memphis. Cartwright & Bean ......... . 
TX Austin. Tesco ........................ . 
TX Garland, Tesco ...................... . 
UT Woodscross, Comp. Prods. Sis. . .•.... 
WA Redmond, Earl & Brown Assocs ...... . 

Local Distributors 
AZ Tempe, Bellinds. .. , ................ .. 
AR Little Rock, Carleton-Bales Co. . ..... . 
CA Alhambra, Harper S.LD. .. ............ . 
CA Buena Pk., Cypress Elect ............ . 
CA Compton, Harper;S.LD ............... .. 
CA Garden Grove, Bell Inds ............. .. 
CA Garden Grove, Richey Western Elec. 

CA Gardena. Bell Indus. .. .............. .. 
CA Gardena. Cal Switch & Signal ........ . 
CA Inglewood, Newark Elctrns. . ......... . 
CA Roseville, Bellinds. .................. . 
CA Sacramento, Sacramento Eletms ..... . 
CA San Diego, Harper S.I.D. . ............ . 
CA San Diego, Richey Wastern Eletrns. .. . 
CA San Jose, Richey Western .......... .. 
CA Santa Clara. Cypress Eletrns. ........ . 
CA Santa Clara. Harper S.I.D ............. . 
CA Santa Clara. Richey Western Eletrns. 

412-776-2151 
615-693-7450 
901-362-8345 
512-834-8374 
214-681-1376 
801-292-8882 
206-885-5064 

602-966-7800 
501-562-9100 
213-289-0255 
213-744-0355 
213-979-5090 
714-895-7801 

714-895-0060 
213-515-1800 
213-77()'2330 
213-671-7378 
916-969-3100 
916-441-4821 
714-56()'8545 
619-271-4511 
406-432-7100 
406-98().25OO 
406-986-6041 

406-727-7411 

CA Sun Valley, Richey Western Elec. Inc. 
.. .. . . .. .. .. . . .. .. . .. . .. . .. . . . . . .. . .... 213-766-3800 

CA Sunnyvale, Arrow Elec. ..•............ 406-745-6800 
CA Sunnyvale, Bell Indus. ................ 406-734-8570 
CA Sunnyvale, Harper;S.LD.. .. .. .. .. .. .. .. 406-747-0333 
CA Sunnyvale, Time EIecl . . . . . . . • . . • . . • . . 406-734-9!1B8 
CA Thousand Oaks, Belilods. ............ 816-34<r1940 
CO Denver, CSID Inc. .. .. .. .. .. .. .. .. .. .. . 303-292-9594 
CO Denver, Newark Denver EIctrns. ...... 303-757-3351 
CT Wallingford, Sager Elctrl Supply •..... 203-265-4600 
FL Fl Lauderdale, Peerless Radio.. .. .. .. 305-973-4141 
FL Orlando, Hammond Elctms. .... . . . . . .. 305-849-6060 
FL Pompano Bch. Peerless Radio ....... 305-973-4141 
GA Atlanta. SpeciaRy Disl .......•........ 404-673-2521 
IL Chicago. Newark Elctms. ............. 312-784-5100 
IL Northbrook, Classic Comps. Supp. .... 312-272-9650 
IL Palatine, OHM Elctrns. ..•............. 312-359-5500 
IL Peoria. Klaus Radio & Elect .......... 309-691-4840 
IN Fl Wayne. Belllnds./Graharn Elctrn. Div. 

. . .. . .• . . . . . . . . . .. . .. . .. .. .. .. . . . . .. ... 219-423-3422 
IN Indianapolis. Belllnds./Greham ",'etm. Div. 

. . . .. .. . . .. . .. . .. . .. . .. .. .. .. . .. .. .. ... 317-634-8202 
IN Indianapolis. PE~Genesis ............. 317-837-5571 
IN South Bend, PEI-Genesis ............. 219-287-2911 
KY Louisville, P.I. Burks . . . . . . . . . . . . . . . . . .. 502-589-3960 
LA Lalayette, Ralph's 01 Lalayette ........ 316-234-0105 
LA New Orleans. Southern Radio Supp. .. 504-524-2343 
MD Gaithersburg. Pioneer Washington Elec. 

....................................... 301-946-0710 
MD Rockville, Capitol Radio Whlsrs. ...... 301-881-2270 
MD WhHe Marsh, Resco/Baltimore ....... 301-529-0500 
MA Hingham. Sager Elec. Supp ........... 617-749-6700 
MA Norwood, Gerber Elctms. ............. 617-769-6000 
MA W. Springfield, T.F. Cushing ........... 413-786-7341 
MA Wilbraham, Ind'l. Comps. . . . . . . . . . . . . .. 413-596-3854 
MI Ann Arbor, Wedemeyer Eletm. Supp. .. 313-665-9611 
MI Livonia. RS Eletrns. ................... 313-525-1155 
MI Oak Park, Newark Eletm. ............. 313-967-Q600 
MN Sl Paul, Gopher Elctrns. .............. 612-483-3322 
MO Kansas City, LCOMP ................. 816-221-2400 
MO Kansas City, WaRers Radio Supp. ..... 816-531-7015 
MO Maryland Hgts.. LCOMP .............. 314-291-6200 
NE Lincoln. Scott Elctm. Supp. . . . . . . . . . . .. 402-486-8221 
NJ Hanover, State Elctms. ............... 201-887-2550 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Pennsauken. Rasco EIctrns. .......... 609-682-4000 
NY Buffalo. Summ" OislS. ................ 716-887-2800 
NY Elmsford, Ancar EIctms. SUpp. .. ....... 914-592-7100 
NY Endwel~ ASI Elect .................... 607-754-3823 
NY Hauppauge, Broadline Elec. Oists. .... 516-231-4123 
NY Long Island City, Dalis Indl Elect ..... 716-361-1100 
NY Lynbrook, Peerless Radio ............. 516-593-2121 
NY Melville, Arrow Elctms. ... .... . .. . . . . .. 516-694-6800 
NY Rochester, Summit Elctms. ........... 716-334-6110 
NY Rome, Rome Eletrns. ................. 315-337-5400 
NY Woodbury, Pioneer Standard ......... 516-921-8700 
NC Greensboro, Hernmond Elctms. . . . . . .. 919-275-6391 
NC Raleigh. Southeastern Elctrns. .•...... 919-826-2311 
OH Akron. Akron Elctm. Supp. ............ 216-762-8818 
OH Akron, Sun Radio ...... .. .. .. .. .. .. ... 216-434-2171 
OH Cincinnati, Hughes-Peters ............ 513-351-2000 
OH Cincinnati, URI Elctms. .......•........ 513-761-4030 
OH Cleveland, Pioneer-Cleveland ..•...... 216-587-3600 
OH Columbus, Hughes-Peters ............ 614-294-5351 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OH Dayton, Stotts-Friedman .............. 513-296-5555 
OH Solon, REPCO Elctm. ................. 216-246-6900 
OH Warren. REM Elctrns. ................. 216-373-1300 
OK Tulsa, Norvell Elect .................. 916-254-8606 
OK Tulsa. Radio, Inc. ..................... 916-587-9123 
OR Beaverton. Almac Elctms. ... . . . . . . . . . . 503-629-8090 
OR Lake Oswego, Bellinds. .............. 503-635-6500 
PA McKean, Advaoom ................... 814-476-7774 
PA Montgomeryville, Pyttronic Indus. ..... 215-643-2850 
PA Philadelphia, Almo Elctrns. •.. . • . . . . . .. 215-696-4000 
PA Philadelphia, PE~Genesis Eletm. .. . . .. 215-673-0400 
PA Pittsburgh, Cam RPC Elect ......•.... 412-782-3770 
PA Reading. Barbey EIctrns. ........•..... 215-376-7451 
RI Providence. Wm Dandreta . . . . . . . . . . . . 401-661-2800 
SC Greenville, Emsco .................... 803-233-4121 
TN Kingsport, Radio Elec. Supp. .......... 615-247-6111 
TN Nashville, CarRon-Bates Co. .......... 615-244-3562 
TN Nashville, Electra Disl ................ 615-256-0800 
TX Austin. Harrison Equip. . . . . . . . . . . . . . . . • 512-456-3555 
TX Austin, Norvell ........................ 512-837-5555 
TX Dallas. Norvell Eletrns. ................ 214-233-0020 
TX Garland, Newark Elctms. ............. 214-487-8144 
TX Houston, Newark Elctrns. ............. 713-782-4800 
TX Stallord, Harrison Equip. .............. 713-879-2800 
UT SaR Lake City, Standard Supp. ........ 801-486-3371 
VA Norfolk, Priest Elctrns. ................ 804-855-0105 
VA Richmond, Sterling Elctrns. ........... 804-226-2190 
WA Bellevue, Almac Elctrns. ....•......... 206-643-9992 
WA Bellevue, Bell Inds. ................... 206-747-1515 
WI Milwaukee, Elctm. ExpedRors ......... 414-226-8100 
WI Milwaukee, Indl Elect ................ 41.4-276-1212 
WI Milwaukee, Marsh Elctrns. ...... _ ..... 414-475-6000 
WI Waukesia, Bellinds. .................. 414-547-8879 

664 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
DIAL PRODUCTS CO. 19-21 Cottage St, Bayonne, NJ 

07002, Tel: 201-HE7-D72O; EmpL: 100; Sis. Mg,: Beverly 
MaJen 

DIAMOND MAGNETICS, 235 Tank Farm Ad.. Sle. Go San 
Luis Obispo. CA 93401, Tel: 805-544-4019; EmpL: 20; Sis. 
Mg': Steven A Maxwell 

DIANACHART INC. 129 Hibernia Ave.. Rockaway, NJ 
07866, Tel: 2OHl25-2299; EmpL: 10; Sis. Mg': S. Byrom 

DII AN CONTROLS, INC. 944 Dorchester Ave.. Boston. 
MA 02125, Tel: 617-288-7700; FSC No.: 06900; ErnpL: 60; 
Sls.>Mg,_' Robert D. Kodis . 

DIA-NETICS, INC. 18823 Napa St, Northridge, CA 91324, 
Tel: 819-886-2616; EmpL: 48 

ELGIJR 
FAX: 619-458-0267 

DIEGO POWER. 9250 Brown Daer Rd.. San Diego, CA 
92121, Tel: 619-587-1925, TELEX: 211063 ELSD UR; 
Empl.: 250; SIs. Mg,: Martin Sanders; Dist. Mg,: Martin 
Sanders .. ... .. .. .. .... .. . .... .. .. .. .. ....... ... 0<2098 

Local Sales Offices & Reps 
IL Elmhurst. Sector Engrg. Sis. .......... 312-530-7850 
IN IndianapoHs. Sector Engr~ SIs. ....... 317-842-1120 
MD Wheaton, Brimberg SIs. Co. ........... 301-946-2670 
MA Bedford. Eastronix .... ... .. . .. ... .. ... 617-275-5775 
MI Southfield, Corntellnstrs. ............. 313-358.-2505 
MN Minneapolis. Sector Engrg. SIs. ....... 612-593-1809 
NM Albuquerque. Odyssey I •............. 505-265-6645 
OH Cleveland. Corntellnstrs. ............. 216-442-8080 
OH Dayton, Corntellnstrs. ................ 513-426-5310 
OK Tulsa. Spectra SIs. .. . .. . .. . .. .. .. .. . .. 918-663-7188 
PA Pitlsburgh, Comtellnstrs. ............. 412-922-5720 
TX Houston, Spectra SIs. ................. 713-747-2798 
TX Richardson, Spectra SIs. .............. 214-234-3600 
WA Seattle, Da1acom ..................... 206-285-2525 
WI Milwaukee, Sector Engrg. SIs. . . . . . . . .. 414-352-8280 

DIELECTRIC COMMUNICATIONS, General Signal, 
Tower Hill Rd.. Raymond. ME 04071, Tel: 207-655-4555, 
800-341-9678, TELEX: 710-229-6890; FSC No.: 08441; 
Empl: 270; Sis. Mg,: RoW Olsen 

DIELECTRIC INSTRUMENT CORP. 761 Franklin Ave., 
Pillsburgh, PA 15221, Tel: 412-731-6566; Empl.: 5 

DIELECTRIC LABS. Rle. 20 E.. Cazenovia. NY 13035, Tel: 
315-655-8710, TELEX: 882-691 Dielectric Labs.. FAX: 315-
655-8179; FSC No.: 55153; EmpL: 100; Sis. Mg,: Gunter 
Vorlop 

DIETZ DESIGN, INC. 100 Electronics Pkwy. Betton. MO 
64012, Tel: 816-331-4911; Empl.: 75 

DIGI-DATA CORP., 8580 Dorsey Run Rd.. Jessup, MD 
20794, Tel: 301-498-0200, TELEX: 87-580; Empl.: 40; Sis. 
Mg,: Allen Grams 

DIGIMETER INC., 512 Valley Way, Milpi1as, CA 95035, Tel: 
408-946-9090, FAX: 408-946-9190; Empl: 3; Sis. Mg': 
Robert KHnger; Dis/. Mgt: Robert Klinger 
........................................... 0<1360-1362 

DIGITAL COMMUNICATIONS ASSOCIATES, INC., 
1000 Alderman Dr. Alpharetta. GA 30201, Tel: 404-442-
4000, TELEX: 261375 DCA UR; Empl.: 1025; Dis/. Mg': 
Jerry Buran 

DIGITAL DATA SYSTEMS, 1551 N.W. 65 Ave. Plantation. 
FL 33313, Tel: 305-792-3290, TWX: 910-997-4751 
(DIGITAL), FAX: 305-581-1325; FSC No.: 65136; Empl.: 20 

DIGITAL DYNAMICS, INC. 275 Technology Circle, Scotts 
Valley, CA 95066, Tel: 408-438-6823; FSC No.: (S.I.C. Code 
- 3623); Empl.: 15; Sis. Mg,: R Palmer 

DIGITAL ELECTRONICS, 31 047 Genstar Road, Hayward. 
CA 94544-7831, Tel: 415-471-4700, TELEX: 172073 
DIGELEC HYWD, FAX: 415-489-3500; Sis. Mg,: John W. 
McKinney, Mkt~ VP 

DIGITAL EQUIP., One Iron Way, Marlborough, MA 01752 

DIGITAL EQUIPMENT CORP.,33 Cabot Rd., Wobum, 
MA 01801, Tel: 800-225-5385 

DIGITAL MEDIA. 11770 Warner Ave. Ste. 225, Fountaln 
Valley, CA 92708, Tel: 714-751-1373; Sis. Mg,: Ed Burg 

DIGITAL PATHWAYS, INC. 20t Ravendale Dr, Mountain 
View, CA 94043, Tel: 415-964-0707, TWX: 910-379-5034, 
FAX: 415-961-7487; EmpL: 75; SIs. Mg': Robert Lewin 

DIGITAL PRODUCTS, INC. 108 Water Street, Watertown. 
MA 02172, Tel: 617-924-1680, 800-243-2333, TELEX: 
312345, FAX: 617-924-7814; EmpL: 90; Sis. Mgt: Kay 
Waxman 

DIGITAL RADIO CORP. 601 S. Pacific Coast Hwy, 
Redondo Beach, >CA 90277, Tel: 213-316-9114; Empl.: 27; 
Sis. Mg,: Arvin L Perry 

DIGITEC CORP., 959 Cheney Ave, Marion. OH 43302, Tel: 
614-387-3444, TELEX: 3775688;FSC No.: 16152; EmpL: 
45; Sis. Mg,: Bruce Poplin; Dis!. Mg,: Bruce Poplin 
..............................................•.. 0<1363 

Local Sales Offices & Reps 
AL Adamsville, Southrep ................. 205-674-3058 
AZ Tempe. Trembly Assocs. .. . .. .. . .. . ... 602-967-2058 
CA Bakersfield, AWC, Inc. ................ 805-322-2416 
CA Huntington Beach, AWC .............. 714-969-2468 
CA Santa Clara, Johnson Assocs. ........ 408-984-4626 
CO Wheatridge. Trembly Assocs. ......... 303-421-8900 
FL Clearwater, Structural Engrg./Testing Co. 

....................................... 813-442-7767 
IL Des Plaines. Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
IA Cedar Rapids, Marsland Assocs. .. .... 319-365-1908 
LA Baton Rouge. Process Maas. & MonRors, Inc. 

.. . . . .. . . .. . . . . . . .. .. . .. . .. .. .. . .. . .. .. 504-927-9416 
MD Baltimore, Cavalier Controls. Inc. ...... 301-337-8378 
MA Lexington. R. J. Sickles Assocs. ....... 617-882-5100 
MA Needham. Carl Lueders & Co. .•...... 617-449-0345 
MI Southfield, CornteHnstr. .............. 313-358-2505 
MN Minneapolis, Marsland Assocs. ....... 612-545-4481 
MO Sl Louis. Marsland Assocs. ....•...... 314-991-1399 
NV Las Vegas. Trembly Assocs. .......... 702-739-9770 
NJ Cedar Grove. KLS .................... 201-785-4450 
NJ Pennsauken. Scientific Reps.. Inc. ..... 609-662-5222 
NM Albuquerque, Fry-Gates .............. 505-262-1525 
NY Parish, Glen Instrs. ................... 315-625-4426 
NY Rochester, Glen Instrs. ........ .' ....... 716-338-7148 
NC Charlotte. Me1rodyne, Inc .............. 704-563-2474 
OH Cleveland. CornteHnstr. .........•.... 216-442-8080 
OH Hillard. ComteHnstr ................... 614-876-8305 
OK Tulsa. Ernie Graves Co., Inc. .......... 918-584-4707 
OR Portland. Showa~er Inslrs., Inc. . . . . . . .. 503-629-9254 
PA PiIIsburgh,ComteHnstr ............... 412-922-5720 
TN Knoxville. J R B Controls, Inc. . . . . .. . .. 615-588-2937 
TX Houston, Dixon Engrg.. Inc. ........... 713-644-8052 
TX Longview, Control Devicesl Jack Fair Co. 

....................................... 214-759-6471 
UT Centerville. M.C. Squared. Inc.......... 601-298-3380 
VA Richmond. cavalier Controls.......... 804-271-5226 
WA Bellevue. Showatter Instrs..lnc ........ 206-746-7970 
WI New Bertin. Marsland Assocs., Inc. .... 414-786-6611 
Can Weston, Ont, Megatronix Corp. ....... 514-878-8000 

DIGITECH INDUSTRIES, INC, 66 Grove St, P.O. Box 
547, Ridgefield. CT 06877, Tel: 203-438-3731, TELEX: 
969-623; Empl: 70 

DIGITEK INC., Block & Co., Inc., 11807 N. Creek Pkwy. S. 
Bothel~ WA 98011, Tel: 206-485-6571; Empl.: 16; S/s. 
Mg,: Herb Vemon 

DIGITRRn® 

FAX: 818-791-9788 
DIGITRAN DIVISION, Xcel Corporation, 3100 New 

York Dr., Pasadena. CA 91107, Tel: 818-791-5600, TELEX: 
67-5485, TWX: 910-588-3794; FSC No.: 07t26; Empl.: 
300; Sis. Mgt: R Van Horn; Dist. Mg,: Kathy Privett 
.................................... B0 1055, 1694, 1814 

Local Distributors 
AL Huntsville, Comp. Distrs. .............. 205-883-7501 
AL Huntsville. Powell EIec. ...........•... 205-539-2731 
AZ Tempe. Powell Elctrns. ............... 602-967-7538 
AR lillie Rock, Comp. Distrs. ............. 501-227-6276 
CA Cerritos. EI-Com ...................... 213-404-2961 
CA Fullerton. Pyramid ..... 714-773-0781,213-691-D581 
CA San Diego, EI-Com ................... 619-578-0900 
CA San Jose. Powell Elctms. ............. 408-943-9020 
CA Santa Clara, Pyramid Elec. ............ 408-727-9810 

DISC I 
CT Hamden. Impect EIcIms. .............. 203-281-1331 
FL Ft Lauderdale, c:on,:. Distrs. . . . . . . . • . • 305-971-4950 
FL Ft Lauderdale, Powell EIectr.lFIa . . . .. 305-972-4300 
GA Norcross. Comp. Distrs. .... .. .. . .. .... 404-441-3320 
IL Mt Prospecl. Magnuson EIcIms. ...... 312-958-D700 
IN Indianapolis, Graham EIec. .. • .. .. .. .. . 317-634-8202 
MD Columbia, Powell Electr. •............. 30t -621-4070 
MA Canton.lmpect Sis. Co ................ 617-821-1500 
MA West Borough, Powell EIec1ms. ....... 617-336-6100 
MI Livonia, Pioneer/Mlchigan ..........•. 313-525-1800 
MI Sl Clair Shores. Specialties MI~ ...... 313-771-2700 
MN Sl Pau~ Megnuson Elec .............. 612-227-8495 
NJ Hasbrouck Hgts.. Tory Sis. ............ 201-288-5858 
NY Rochaster, Modutex Corp. ............ 716-647-9700 
NC Cary, Powell EIec. .................... 919-487-1212 
NC Raleigh, c:on,:. Distrs. ................ 919-834-9465 
OH Cleveland, Pioneer-Cleveland......... 216-587-3600 
OH Columbus, EIcIms. Mkt~ Corp. ........ 614-299-4161 
OH Deyton. Pioneer/Deyton .............. 513-236-9900 
OK Tulsa, Norvell EIcIms. ................ 918-663-1247 
PA Philadelphia, Powell Electr. ........... 215-365-1900 
PA Pitlsburgh, Pioneer/Pitlsburgh ........ 412-782-2300 

DILLON, W. C., & CO. National Controls, Inc. 1000 
Armstrong Dr. Fairmont, MN 58031, Tel: 507-236-4461, 
TELEX: 758594; EmpL: 500; Dis!. Mg,: Randy Newlin 

DILOG, 1555 S. Sinclair St, Anaheim, CA 92808, Tel: 714-
937-5700, TELEX: 6836051, FAX: 714-978-2420; FSC No.: 
95-3205555; Empl: 105; Sis. Mg,: Dennis Edwards; Dis/. 
Mg,: Steve Ferrari 

DILWOL., 3325 North Service Rd.. Burlington. Ontario, 
Canada L7N 3G2, Tel: 416-335-2343, FAX: 416-335-1809; 
Sis. Mg,: J. R Mattie 

DIMCQ-GRA Y, 8200 S. Suburban Rd.. Dayton. OH 45458, 
Tel: 513-433-7600, FAX: 513-433-0520; EmpL: 120; S/s. 
Mg,: R L Woehrmyer 

DIMENSIONAL SWISS PRODUCTS, 424 Roberson 
Lane, San Jose, CA 95112, Tel: 408-436-0361; EmpL: 18; 
SIs. Mg': D. R Zamzow 

DIMENSIONS UNLIMITED, INC. 1636 Gervais Avo, St 
Pau~ MN 55109, Tel: 612-770-5830; Sis. Mgr: Devld Flod 

DIODES INC. 9957 Canoga Ave. Chatsworth, CA 91311, 
Tel: 818-882-4920, 800-821-1178; Empl.: 30; SIs. Mg,: 
Tim Regan; Dis!. Mg,: Tim Regan 

DIONICS, 65 Rushmore St, Westbury, NY 11590, Tel: 516-
997-7474, TWX: 510-222-0974, FAX: 516-997-7479; 
EmpL: 50; Sis. Mg,: Mel Gellner 

DIO-REY, Div. of Info-Lite, 422 Clill St, Fairview, NJ 
07022, Tel: 201-941-4455, FAX: 201-941-4919; FSC No.: 
FSCM 52116; Efr4lL: 13; Sis. Mg,: Joseph M. Cartelli; Dis/. 
Mg,: Joseph M. Cartelli .................. a0 1056-1062 

Local Sales Offices & Reps 
CA No. Hollywood. Crown Elctms. ........ 213-877-3550 
CA Redwood City, Caltronic Assocs. . . . . .. 415-365-2545 
CT Weston. CJA Assoc ................... 203-226-4317 
MI Plymouth, Leading Edge Sis. Corp. .... 313-420-3344 
NY Syracuse. Lenard Co .................. 315-479-9191 
OH Cleveland. ASA .. .. .. .. .. .. . .. .. .. ... 216-232-4946 
OH Deyton, Mohawk Intronics .•.......... 513-434-8873 

DIRECT AID, 31332 Via Colinas. Sle. t02. Wastlake VI., CA 
91362, Tel: 81 8-B89-1 013, 8D0-443-8080; Sis. Mg': Todd 
Smith; Dis!. Mg,: Todd Smilh 

FAX: 714-432-7567 
DISC INSTRUMENTS, Honeywel~ 102 E. Baker St, 

Costa Mesa. CA 92626, Tel: 714-433-0343, TWX: 910-
595-1987; EmpL: 150 .................... a0 1885-1887 

Local Sales Offices & Reps 
CA Costa Mesa. Disc Instrs. .............. 714-979-~ 
CA San Jose. HOney)Nell/Disc Instrs.·..... 408-433-3025 
CT Glastonbury, Ho;l.,ywell/Disc Instrs. .. 203-659-4011 
FL Margate. EPM Corp. .................. 305-977-0331 
GA Dunwoody, Hilco, Inc. .................. 404-393-1771 
MD Glen Burnie. Macrotech Assocs. Ltd. .. 301-437-5588 
MI Troy, Disc Instr. ....................... 313-649-1340 
MN Edina. J. H. Hanson Co. .. . .. .. .. .. .... 612-893-9960 
NY Hamburg. Application Specialists ..... 716-627-3683 
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NY Rochester, Application Specialists .. " 716-586-6226 
NY Syracuse, Application Specialists "'" 315-437-2814 
NC cary, Hilco, Inc. """".""""".". 919-48H)321 
OH Chagrin Falls, Kilroy Corp. """""" 216-543-337Q 
OH Dayton, Kilroy Corp. """"""""" 513-294-1235 
OR Portland, Controftek Sis. Ltd ""."". 503-M H1877 
SC Mount PleaSant, Hilco, Inc. .. . . . . . . . ... 803-884-0289 
TX Dallas, .Measurement Sys. & Sis., Inc. 

" .... "." ". "." ".".,," ". "" ..• 214-243-5781 
WA Reclmond, Controftek Sis. . . . . . . . . . . . .. 206-883-8844 

DISPlAY DEVICES, INC, Box 667, Encinitas, CA 92024, 
Tel: 61!H53-0113; FSC No.: 26107 

DISPLAYS, INC, MiflNn Countey Indl Pk, Rle. 4, Box 6AAA, 
Lewistown, PA 17044, Tel: 717-242-2541, TELEX: 842540; 
Enl>l: 65 

DISPLA YTECH, INC, 2200 Central Ave., Boulder, CO 
80301, Tel: 303-449-8933, FAX: 303-449-8934; Erl1ll: 13; 
SIs. Mgr: Ann Peny 

lJiS?LEX,lnc. 
A SUBSIDIARY OF NORTH HillS ELECTRONICS INt:. 

FAX: 516-759-3327 
DISPLEX, INC., North Hills Electronics, Inc, 

Alexander Place, Glen Cove, NY 11542, Tel: 511Hl71-
4400, TELEX: 4IHl866 NOHILL CI; Empl: 12; SIs. Mgr: 
JeyMohr .".".""""""""". 001700-1701,2091 

LocBl sales Offices & Reps 
AZ Glendale, AdleI<, Inc. """".""".,, 802-931-9289 
CA Huntlngton Bch., Mil-Com Sis., Inc. ...• 714-840-2425 
CA San Diego, Mil-Com Sis., Inc. ".,,"" 619-484-3402 
CA Thousand 08ks, Mil-Com Sis., Inc. .... 805-647-8569 
CT Hathaway EIcIms., Inc. """""""" 617-881-7010 
MA Lexington, Hathaway EIcIms., Inc. "'" 617-881-7010 
NJ Parlin, Eastland SIs., Inc. """"."." 201-721-5116 
NY Centerport. BIg Apple Reps. """"". 516-261-3012 

DISTRIBUTED LOGIC CORP, See DILOG 

DISTRIBUTED PROCESSING TECHNLGY, Div. of S. 
I. Goldman Mechanical Contractors. 132 Candace 
Drive, Maitland, FL 32751, Tel: 305-83(}05522, TELEX: 494 
7078; SIs. Mgr: Steve Holler 

DISTRIBUTOR & SPECIAL PRODUCTS, Thomson 
. Consumer Electronics, Inc. 2000 Clements Bridge Ad., 
Deptford, NJ 08096, Tel: 809-541-3836; SIs. Mgr: H. L 
Craton 

DIXON INDS, 386 Metacom Ave, Bristo~ RI 02809, Tel: 
401-253-2000, TELEX: 927706 

DIXSON"nc 

FAX: 303-245-6267 
DIXSON, INC., Box 1449, Grand Junction, CO 81502, Tel: 

303-242-8863 (ext 223), TWX: 91()'929-6991; Empl: 250; 
SIs. Mgr: Ray carlson ."................ 001386-1367 

Local sales Offices & Reps 
AL Binningham, Seaoo-Binningham ...... 404-458-6423 
AZ Phoenix, Finn-Pat Co. Inc. ............ 802-954-0301 
CA Costa Mesa, FLW .""""""""." 714-751·7512 
CA Los Angeles, FLW "" "" ""'"'' ". 818-719-0037 
CA Monterey, Adams McDonakHntl ..... 408-373-3607 
CA Newark, Jacobson & Assocs. "".,," 415-791-2336 
CA San Diego, FLW """"""""""" 619-434-5251 
CO Lakewood, LoriIz Controls ...........• 303-232-7803 
CT Harnden, Pond Tech. SIs. . "" "." ". 203-284-1500 
FL W. Palm Bch., Seaoo-Fiorida . . . . . .. . .. 404-458-6423 
GA Atlanta, Seaoo-Atlanta .........•...... 404-458-6423 
IL Lombard, Patrick & Douglas."""". 312-971-1800 
LA Baton Rouge, Seaoo-Baton Rouge "" 512-892-2490 
ME W. Buxton, Pond Tech. Sis. " .. "..... 207-637-2200 
MD Crofton, Federal Resources .. " . .. .... 301-658-1099 
MA Waftham, Pond Tech. SIs. .. ,," .. " ... 617-890-5535 
MI Troy, R H. Jackson Co ......... "",,. 313-689-9950 
MN Minneapolis, Trask Engrg ..... " ... " 612-537-2434 
MO Manchester, Control Sys. Des. ...... " 314-227-4212 
NJ Emerson, Techlro~ Inc. " .. " .... "... 201-967-7640 
NY Cazanovia, D & 0 Engrg. Co. " .. "... 315-655-8802 
NY Rochester, D &0 Engrg Co" .. ""." 716-247-8836 
NY Youngs1on, D & 0 Engrg Co. ... " .... 716-754-7650 
NC cary, Seaoo-Raleigh .. " ... " .... "". 404-458-8423 
OH Cleveland, Marlowe Assocs., Inc. . . . . .. 216-991-6500 
OH Dayton, Marlow & Assocs. .. "........ 513-274-9886 
OK Tulsa, Seaoo-Tulsa .. "."." ..... ".. 512'892-2490 
OR Portland, Fry Controls, Inc. "" ... "". 503-244-3313 
PA Frazer, FLW of PA,lnc ... " .... ""." 215-251-9700 
PA Pittsburgh, Marlow & Assocs. ..... ".. 412-367-11886 
TX Austin, Seaoo-Austin .... " ........ ".. 512-892-2490 
TX Dallas, 5esco-DaIIas ...... " ... " " . .. 512·892-2490 
TX Houston, Seaoo-Houston ............. 512-892-2490 
TX Plano, Seaoo-Mililary Sis. "." .... ".. 512-892-2490 
LfT Murray, Instr. SpeciaHsts, Inc. .. ""... 801·261-0142 
VA Richmond, Dynamation .. "."."..... 804-794-7667 
WA Federal Way, Fry Controls, Inc. . . . • . . . . 206-282-9270 

Local Distributors 
OH Cleveland, Pioneer-Standard Elclms. 

....... " ........... " ". 8OQ.262-3600,8O().362-9127 

DISTRIBUTOR SPECIALISTS, 1942 14th Slreet, santa D. O. INDUSTRIES, 317 E Chestnut St, E Rochester, NY 
Monica, CA 90404-4806, Tel: 213-452-3445 14445, Tel: 716-385-4920, TELEX: 200802, FAX: 716-381-

DIVERSIFIED CASE CO, Ellis Ave., Off. 2, WhHesboro, NY 
13492, Tel: 8O().553-2411, 8O().258-1188; Erl1ll: 75; Sis. 
Mgr: Charlie Fisher 

DIVERSIFIED ELECTRONICS, INC, P.O. Box 1140, 
Evansville, IN 47706-1140, Tel: 812-428-2806, FAX: 812-
425-8930; Enl>l: 55; SIs. Mgr: Ken Qualls 

DIVERSIFIED TECHNLG. P.O. Box 748, Ridgeland, MS 
39157, Tel: 8OHI56-4121, TELEX: 585326, TWX: 81()' 
966-2626; Empl: 65; SIs. Mgr: Bill Long; Dist. Mgr: Bill 
Long 

Dormeyer 
Over • Over 100.000 100.000 

SolenOid •• TranSforme. rs 
In Stock In Srock 

IF 
IMMEDIATE DELIVERY 

Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

7032; SIs. MgT: Jeremy Goldstein 

DOLAN-JENNER INOS, Box 1020, Woburn, MA 01801, 
Tel: 617-935-7444, TELEX: 94-8161, FAX: 617·938-7219; 
Enl>l: 120; SIs. Mgr: S. Futran; Dist. Mgr: S. FUiran 

Local sales Offices & Reps 
CA Fremont, C/G Assocs. .... "." ....... 415-79Q.1193 
CA Hollywood, Duncan Engrg. ..•• . . . . . . .. 213-462-5880 
IL Buffalo Grove, Jim Laganowski Assoc. 

MA 
MI 
MO 
NJ 
NJ 
NY 
NC 
OH 
TN 

Hingham, R J. Wilson .... """".,,. 
Detroit, Qualilron " .... " .. "" ..... .. 
Independence, Gribble Sis. .......... . 
Medlord, Speck Controls Engrg. ..... . 
Tenafly, Budd-T"1flics ... " ... "" .. " 
Utica, Fiber Instr. Sis. """"" .. "". 
Greensboro, Ron Ingle. " ........... .. 
Novefty, Rogers Sis. .... "" ........ ,, 
Knoxville, Stephenson Controls & Sys. 

312-52()'0130 
617·749-7575 
313-534-1511 
816-796-4333 
609-654-6976 
201-587-4888 
315-735-1691 
919-273-4042 
216-338-6500 

....................................... 615-588-7473 
TX Lewisville, KSE ... " .... " .......... " 214-438-4702 

DOLCH LOGIC INSTRS, 2029 OToole Avenue, San 
Jose, CA 95131, Tel: 408-435-1881, TWX: 91 ()'338-2023; 
SIs. Mgr: Greg Hayes 

DOLPH, JOHN C, CO, New Rd, Monmouth Junction, NJ 
08852, Tel: 201-329-2333; Sis. Mgr: J. E Rooze 

DONTECH, INC, 700 Airport Blvd, Doytestown, PA 18901, 
Tel: 215-348-5010, TELEX: 6851155 DONTK, FAX: 215-
348-9959; FSC No.: 63009; Sis. Mgr: Jordan C. Miller, Sis. 
Engr. 

DORAN MANUFACTURING CO., 2834 Sidney Ave., 
Cincinnati, OH 45225, Tel: 513-681-5424; Empl.: 40; Sis. 
Mgr: Jeff Stegman ... " .... " ... " .... " ....... C·1325 

DORMAN BOGDONOFF CORP, Corp. Center, Willow 
Pond, Andover, MA01810, Tel: 617-47()'0001, TWX: 710-
347·0333; Sis. Mgr: Charles P. Cen10re 

FAX: 312-283-4927 
DORMEYER INDS., A. F. Dormeyer Mfg. Co., Inc., 

3418 III Milwaukee, Chicago, IL 80841, Tel: 312·283-4000; 
Empl.: 400; SIs. Mgr: Richard Henry, Dir. SIs. & Engrg. 
........................... " ......... , . ... B·1619-1621 

Local sales Offices & Reps 
CA Valencia, T & C Engrg. :" .... ;" ... ". 805-254-8778 
IL Chicago, Donneyer Inds. ." ..... ".... 312-283-4000 
IA Marion, J. Taylor Hersey Co. .......... 319-366-3402 
NY Rochester, H.C. Johnson Agencies. . . . 716-586-0777 

Local Distributors 
AZ Tempe, Anjon Entprs. .. "."" .... ".. 802-894-1332 
CA Santa Monica, Master Distrs. .. . . . . . . . . 213-452-1229 
FL Lakeland, M Electric ................. 8OQ.237-8274 
GA Norcross, A A Electric ." ... "" .... " 404-449-8870 
MA Lynn, Land Elclms. ....... ".".".". 617-592-2220 
NY Buffalo, SummH Distrs................. 716-887-2800 
NY Mamaroneck, Logicomp Elclms. ...... 914-698-9332 
NY Rochester, SummH Distrs. ............ 716-334-8110 
OH Akron, Sun Radio Co. .............. ". 216-434-2171 
OH Dayton, Stotts Friedman .............. 513-298-5555 
PA Montgomeryville, Pyttronic Indis., Inc. .. 215-643-2850 
TX Corpus Christi, Douglas Elclms. ...... 512-883-5103 
WI Milwaukee, EIcIm Expeditors, Inc. .... 80().558-8547 

DOTRONIX, 160 First St Sf, New Brighton, MN 55112, Tel: 
612-633-1742, TWX: 91()'563-3541, FAX: 612-633-7025; 
Empl.: 570; Sis. Mgr: Len Stewart, Natl Sis. Mgr. 

LoCal sales Offices & Reps 
CA Gilroy, Dotronix, Inc. •................. 408-848-2499 
CA Upland, Dotronix, Inc. . ...... ""...... 714-982-8867 
00 Boulder, Dotronix, Inc. ................ 3Q3-44().8001 
MN New Brighton, Dotronix ....... "",,.. 612-633-1742 
NJ Middletown, Dotronix, Inc. ...... " . ".. 201-1171-4888 
EXP W. Germnay/Munich, Dotronix, Inc. ... 099-448-8405 

DOUGLAS ELECTRONICS, 718 Marina Blvd, San 
Leandro, CA 94577, Tel: 415-483-8770 

DOUGLAS RANDALl., 6 PawcaluckAve., Pawcatuck, CT 
06379, Tel: 203-599-2075, FAX: 203-599-1754; Empl: 
125; SIs.Mgr:D.Aves .... " .... " .. ,," B·1402-1410 

Local sales Offices & Reps 
AZ Tempe, Trembly Assoc. .; •.. , .. ... .. .. 802-967-2058 
CA Oakland, Powermatle Assoc. .... . . . . . . 415-635-6825 
CO Whest Ridge, Trembly Assoc. . . . . . . . . . 303-421-8900 
CT Yalesville, JMG-Glynn Connecticut 

. .. ... .. .... . . . .. . . .. . . . .... .. . .. 203-265-9452/2498 
FL Oldsmar, Boggs & Assocs. ". "." .. " 813-855-1812 
GA Marietta, Micro Sis., Inc. .....•......... 404-992-4350 
IL Chicago, Ropek-cahill-Vogt . . . . . . . . . .. 312-806-0066 
IN Cannel, Berndt Assocs., Inc. " .. ",,,. 317-844-0114 
MA Norwood, JMG, Inc. " .. "............. 617-762-5333 
MN Osseo, Gaffney SIs. Co." ............. 612-425-5484 
MO Kansas City, Delftron Co, Inc. ......... 818-431Hl445 
MO St Louis, Delftron Co. ..... " ........ " 314-889-4779 
NV Las Vegas, Trembly Assoc. .. ....... " 702-739-9770 
NJ Hightstown, Total Control............. 609-448-3076 
NJ Morristown, Andrews & Andrews. . . ... 201-589-8800 
NM Albuquerque, Trembly Assoc. ....... " 505-266-8816 
NY Fayetteville, C. W. Floring & Assocs. .. 315-637-4552 
NY Glen Head, Andrews & Andrews ...... 511Hl92-8888 
NY Roochester, J. G. Welch Assoc. ....... 716-244-1100 
NY Syracuse, Mullahy/Welch .... "".... 315-665-6280 
NC Raleigh, Micro Sis. .. " " " " .. " . " " . 919-872-7922 
OH Cleveland, Geotronix Mktg. Assoc. .... 216-659-6100 
OH Trotwood, Geotronix, Inc. ." .. "" .. " 513-252-6700 
TX Dallas; Paramount Controls"."" .... 214-341-4581 
Can Mont, Que., Solid State Engrg. Co .. ". 514-481-3313 

Local Distributors 
CA C~atsworth,Mill-CommDisl .... " .... 213-998-3111 
CA S. San Francisco, Steven Engrg ".". 415-566-9200 
FL Hollywood, MAO EIcIm Distrs. . . . . . . .. 305-966-4847 
MA Middleboro, Glynn Elect " ............ -617-947-4262 
OH Cleveland, Alpha Corp ...... "........ 211Hl59-71oo 
PA Narberth, Power Modules. . . . . . . . . . . .. 215-668-0664 
PA Yeadon, Y-L Prods. ... ".............. 215-583-2800 
TX Houston, Butler & Land .. " .... ,.. .. . .. 713-898-0808 

DOVA CONTROLS, 40521481h Ave. 1IlE, Redmond, WA 
98052, Tel: 206-881-7414, ESYLNK: 62027825, FAX: 206-
881-2589; Empl: 7; SIs. Mgr: Lynn Myers 

666 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

DOVER ELECTRONICS MANUFACTURING, 
Kirkwood Industrial Pari<, p.o. Box 5212, Binghamton, NY 
13902-5212, Tel: 607-772-7563, 1-800-PWB-ASSY, TWX: 
510-252-1990, FAX: 607-772-9274; EmpL: 371; Sis. Mgr: 
Robert P. Egan ................................. 002165 

Local Ssles Offices & Reps 
NY Binghamton, Dover EIcIms. MIg. ...... 607-772-7563 

DOW CHEMICAL CO. 2020 Dow Center, Midland, MI 
48674, Tel: 517-636-1000, TELEX: 227455, TWX: 810-
266-9490; EmpL: 51,300 

DOW CORNING CORP., Box 0994, Midland, MI 48686-
0994, Tel: 517-496-4000, TELEX: 227450, TWX: 810-266-
9006; Ernpl.: 6,100 

DOW-KEY MICROWAVE CORPORATION, 1667 
Waller St, Ventura, CA 93003, Tel: 805-650-0260, TWX: 
910-380-4327; FSC No.: 00471; Empl.: 130; Dis!. Mgr: 
Jack Dysart 

DOW SWITCH, ScreenprintlDow, 271 Ballardvale St, 
p.o. Box 1332, Wilmington, MA 01 887, Tel: 617-935-6395, 
FAX: 617-658-2307; Empl.: 19; Sis. Mgr: Toni Stevens 

Local Ssles Offices & Reps 
CA Calabasas, Centaur ................... 818-704-1655 
IN Carme~ F. Dorsey & Assocs. .......... 317-884-4842 
NJ PI. Pleasant, Jade Mktg. .............. 201-899-8108 
NC Charlotte, D. P. Riggins & Assocs. . . . . . 704-375-7550 

DOWTY RFL INOS. INC.lCOMMUNICATIONS DIV., 
The Dowty Grp. PLC, Powerville Rd, Boonton, NJ 
07005-0239, Tel: 201-334-3100, TWX: 710-987-6352; 
FSC No.: 49673; Empl.: 300 

FAX: 201-334-3863 
DOWTY RFL INDS. INC.lINSTRUMENTATION 

DIV., The Dowty Grp. PLC, Powerville Rd, Boonton, 
NJ 07005-0239, Tel: 201-334-3100, TWX: 710-987-8352; 
FSC No.: 49673; Empl.: 300 .........•.... 0·1237-1239 

DOWTY ELECTRONICS CO., Thermocontrol Diy., 
Prospect St, P.O. Box 250, Brandon, VT 05733, Tel: 802-
247-6811, TWX: 710-987-6352, FAX: 802-247-3946; 
Empl: 150; Sis. Mgr: Bob Berman; Dis!. Mgr: Bob Berman 

DRACON DIV., See Harris Corp. Dracon Diy. 

DRANETZ TECHNOLOGIES, INC., 1000 New Durham 
Rd, P.O. Box 4019, Edison, NJ 08818-4019, Tel: 201-287-
3680, TELEX: 499-7808, 1WX: 710-997-9553, FAX: 201-
287-8627; FSC No.: 23207; Empl.: 230; Sis. Mgr: A. 
Orlacchio ...................................... 001240 

DRAWN METAL PRODUCTS, 6143 W. Howard St, Niles, 
IL 60648, Tel: 312-647-6941; Ernpl.: 60; Sis. Mgr: Tom 
Amundsen 

DREEFS SWITCH, INC., 3782 Hawthorn Ct, Waukegan, 
IL 60087, Tel: 312-662-7667, 800-323-9605, TELEX: 
703784 MTl DREEFS UD, FAX: 312-662'0906; Empl.: 63; 
Sis. Mgr: Ed Magiera; Dis!. Mgr: Ed Magiera 
........................•................•....... 8·1695 

Local Ssles Offices & Reps 
Al Huntsville, Hollingsworth & Still ....... 800-241-5712 
I\Z. Tempe, Trembly Assocs., Inc. ......... 602-967-2058 
CA Anaheim, Spectrum Assocs., Inc. . . . . .. 714-630-6977 
CA Los ARcs, Nickerson-Gray & Assocs. 

....................................... 415-941-5777 
CA Poway, Spectrum Assocs. ............ 619-487-5691 
CO Denver, Donohue Sis. Co. ............ 303-455-1719 
CT Madison, Replron SIs. ................ 203-245-2242 
Fl Ft Lauderdale/Tampa, Hollingsworth & Still 

....................................... 800-241-5712 
GA Norcross, HOllingsworth & Still ........ 404-447-1700 
IL Waukegan, OSI ....................... 312-662-7667 
IA Cedar Rapids, Delitron Co. . . . . . . . . .•.. 319-362-2526 
MA Newton Highlands, WM. Valle Assocs. Inc. 

.. .. . . . .. . . . .. . .. . .. . . .. . . . . . .. .. . .. • .. 617-965-0002 
MS Jackson, Hollingsworth & Still ......... 800-241-5712 
MO Florissant, Delhron Co., Inc. ........... 314-839-0033 
MO Kansas City, Delhron Co. ............. 818-436-6445 
NV Las Vegas, Trembly Assocs.lnc. .•... 702-739-9770 
NJ Ocean, P. Saltier Assocs.Inc./Gordon 

201-922-3014 

NM Albuquerque, Trembly Assocs. Inc. ... 505-266-8616 
NY Funon, P. Saltier Assocs. ............. 315-592-7184 
NY Lynbrook, P. Sallier Assocs. .......... 516-593-7880 
NC Charlotte, Hollingsworth & Still ........ 800-241-5712 
OH Cleveland, Allied Entprs. .............. 216-779-0080 
PA Malvern, Stitzer Assocs. .............. 215-644-5500 
PA Murrysville, Allied Entprs. ............. 412-325-3200 
SC Columbia, Hollingsworth & Still ....... 800-241-5712 
TN Cleveland, Hollingsworth & Still ....... 800-241-5712 
TX Dallas, Blackbum Assocs. ............ 214-750-6484 
WI Mequon, Badgerep, Inc. .... . . . . . . . . . .. 414-241-9200 
EXP Waukegan,ll, Dreefs Sw~ch, Inc. ... . .. 312-662-7667 
Can Concord, AsIec Comps. . . . . . . . . . . . . . .. 416-669-4022 

Local Distributors 
CA Santa Clara, Cypress Elctrns. ......... 408-980-2500 
CA Sunnyvale, Power Supp. Comps. ...... 408-737-1333 
CO Denver, C.S.I.D. ....................... 303-292-9594 
IL Wheeling, Hawk Elctms. ............... 213-459-4030, 

800-843-4295 
EXP Waukegan, Il, Dreefs Sw~ch Inc. ..... 312-662-7667 
Can Mississauga, Ont, Prelce Elctrns., lid 

......................... 416-745-9370,800-387-3874 

DRESSEN-BARNES ELCTRNS., 1600 E. Valencia Dr., 
Fullerton, CA 92631, Tel: 714-871-3020, TWX: 910-592-
1256; FSC No.: 89321; Empl.: 220; Sis. Mgr: B. Guy 

DRESSER INDS. 1505 Elm St, Dallas, TX 75201, Tel: 214-
746-6000, TElEX: 73-2489, TWX: 910-861-4136; Empl: 
55,000 

OSP TECHNOLOGY, 48500 Kalo Rd, Fremont CA 94538, 
Tel: 415-657-7555, TELEX: 263608, FAX: 415-657-7576; 
Empl.: 60; Sis. Mgr: Robert LeBrun 

DUBBLEDEE DIAMOND CORPORATION, D. 
Drukker & Zn. N.V., 100 SHerli Ct, Mt Arlington, NJ 
07856, Tel: 201-770-1420, TElEX: RCA 236064, FAX: 
201-770-1549; Sis. Mgr: Keith Harris 

DUKANE CORP., Communications Sys. Diy., 2900 
Dukane Dr. St Charles,IL60174-9984, Tel: 312-584-2300, 
TELEX: 720426, FAX: 312-584-2370; Empl.: 700; Sis. 
Mgr: Doug Fellabaum; Dis!. Mgr: Doug Fellabaum 

DUMONT IE & R ELECTRONICS, INC., 40 Fairfield PI. 
W. Caldwell, NJ 07006, Tel: 201-575-8666, TElEX: 219236 
DOlI-UR; FSC No.: 30669; Empl.: 30; Sis. Mgr: Edward 
Petrasek 

DUNCAN ELECTRONICS, INC., 2865 Fairview Rd. 
Costa Mesa. CA 92626, Tel: 714-545-8261, TWX: 910-
595-1128; FSC No.: 5905;Muniple; Empl.: 160; Sis. Mgr: J. 
Colligan; Dis!. Mgr: S. Anderson 

DUNEGAN CORPORATION, Physical Acoustics 
Corp., 19-B Thomas, Irvine, CA 9271 8, Tel: 714-38(} 1544, 
TElEX: 68-3430; FSC No.: 66; Empl.: 35; Sis. Mgr: S. 
Slykhous 

DUPLICON, INC., 516 E. Second St, S. Boston, MA 02127, 
Tel: 617-269-5484; FSC No.: OASD8; Empl.: 6; Sis. Mgr: 
William A. Currier 

DUPONT DE NEMOURS, E. I., & CO., 1007 Market St, 
Wilmington, DE 19898, Tel: 302-773-3218; Empl.: 130,000 

DUPONT ELECTRONICS, (Interconnect & 
Packaging Grp.l, 515 Fishing Creek Rd, New 
Cumberland, PA 17070, Tel: 800-237-2374; Sis. Mgr: F. 
Wigfield; Dis/. Mgr: E. Abbott (IN. Coast)/R. Hoffman (E. 
Coast) 

DUPREE, INC., 14395 RomonaAve., Chino, CA 91710, Tel: 
714-597-4889,1WX: 510-100-0281; Empl.: 60; Sis. Mgr: 
J. Bonderud; Dis!. Mgr: Jean Bonderud 

DURACELI: 

FAX: 203-791-3273 
DURACELL TECHNICAL SALES & MARKETING, 

INC., Berkshire Induslrial Park, Bathsl, CT 08801, Tel: 203-
791-3274, TELEX: 6972165; Empl.: 4000 
........................................... 001447-1449 

Local Ssles Offices & Reps 
CA Irvine, Duracellinc. ................... 714-476-1811 
CT Beth~ Duracell ...................... 203-264-3935 
IL Oak Brook, Duracellinc ............... 312-954-2714 

DYNACA 
~ Local Distributors 
CA MIn. View, Energy SIs. Inc. ...•........ 415-969-0800 
CA San Diego, Tauber Elctms.lnc. ....... 619-274-7242 
GA Norcross, Applied Power Inc. •........ 404-263-0421 
IL Downers Grove, TDI .................. 312-971-4360 
MA Sharon, Adcour ....................... 617-784-8123 
MI Brighton, Applied Power Inc. .......... 313-229-6550 
MN St Paul, de BattSI)' Prods. ............ 612-646-7478 
MO Maryland Hgts., LComp ............... 314-291-6200 
NJ Clifton, Engrd. Assemblies Corp ..... 1-BOo-BATTERY 
NY Commack, Bran-Tronices Inc. . . . . . . . .. 516-499-5155 
TX Houston, K-Tec Inc. .................... 713-780-7770 
WA Redmond, Energy Sis. Inc. ............ 206-883-2343 

An American Electronic Components Compan~ 

FAX: 219-264-4681 
DURAKOOL, INC., American Electronic 

Components. 1010 N. Main St, Elkhart, IN 46514, Tel: 
219-264-1116, TELEX: 25-8482; EmpL: 230; Sis. Mgr: 
Dave Deuel .................................... 8·1696 

Local Sales Offices & Reps 
CA Burlingame, Campbell & George ...... 415-697-2965 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
CA Tustin, Morgan Johnson Co.. Inc. ..... 714-632-7782 
CO Englewood, Harthun Assocs. ......... 303-792-5050 
FL Clearwater, J. J. Galleher Co .......... 813-461-7706 
GA Allanta, A. Brown Assocs. .. .. .. .. .. ... 404-455-1216 
IN Mishawaka, Power Comps. of Midwest 

IA Davenpo~ Voice Co. .. .............. . 
KS Overland Pari<, R. Greene Co ......... . 
LA Baton Rouge, L Elliott Co. .. ........ .. 
MA Hingham, Hingham Bay Corp ......... . 
MI Novi, Advanced Controls & Technlg. " 
MN Minneapolis, Volco Co. .. ............ . 
MS Corinth, World Dists. ................ .. 
MO St Louis, R. Greene Co. .. .......... .. 
NE Omaha, Volco Co. .. ................ .. 
NY Buffalo, Niagara Elec. SIs. Co ......... . 
NY Wantagh, OONY Tech SIs. .......... . 
NC Pineville, Mel SIs. .................... . 
OH Parma, Orr Assocs. .................. . 
OK Tulsa, L Elliott Co ................... .. 
OR Portland, Branom Instr. Co. .......... . 
PA Narberth, Power Modules Inc ......... . 
TN Brentwood, A. Brown Assocs ........ . 
TX Addison, L Elliott Co. .. .............. . 
TX Midland, Lynn Elliott Co. . ............ . 
TX Missouri City, L Elliott Co ........... .. 
UT san Lake City, Western Controls ..... . 
WA Bothell, Temco N.w .................. . 

Local Distributors 
IN Mishawaka, Power Comps. of Midwest 

219-256-6630 
319-326-5233 
913-492-6886 
504-272-2877 
617-740-1900 
313-349-0260 
612-933-6631 
205-533-9108 
314-994-0222 
402-346-2203 
716-825-3100 
518-826-5550 
704-541-5750 
216-865-1324 
918-663-4616 
503-283-2555 
215-666-0664 
615-373-2068 
214-239-8533 
915-684-8414 
713-499-1571 
801-266-1500 
206-821-5434 

....................................... 219-256-6630 
PA Narberth, Power Modules. . . . . . . . . . . .. 215-839-1331 

DURGIN & BROWNE, See Tridyne Process Systems, 
DBllnds. 

DVE/CALTRONIC CO., LTD., A Sub. of Dee Van 
Entrp. Co., Ltd, 407 S. Palm Ave., Alhambra, CA 91803, 
Tel: 818-289'0310 

DY-4 SYSTEMS INC., 21 Credit Union Way, Nepean, 
Ontario, canada K2H 9Gl, Tel: 613-596-9911, TELEX: 
053-4111, FAX: 613-596-0574; ·Empl.: 210; Sis. Mgr: 
Mitch Robinson 

DYLON, A DIV. OF LIKEN INDS. INC., 130 McCormick 
Ave., Sts. 112, Costa Mesa, CA 92626, Tel: 714-540-2205, 
TELEX: 295-603 PTeX-MLBX; Empl.: 10; Sis. Mgr: A. 
lichen 

DYLaN GRAPHITE CO., 124 First Avenue, Berea, OH 
44017, Tel: 216-234-1600; Ernpl: 35; Sis. Mgr: K A. 
Partee 

DYMA ENGINEERING, Box 1535, los Lunas, NM 87031, 
Tel: 505-865-6700; Empl.: 14; Sis. Mgr: Wiley R. 
Cunningham; Dis!. Mgr: Thom Johnson 

DYMEC, INC. 8 lowell Ave. Winchester, MA 01890, Tel: 
617-729-7870,800-225-1151, TWX: 710-348-6596; Empl.: 
50; SIs. Mgr: J. Dennis Santucci 

DYNACAST, Diy. Coats & Clark Inc., 1401 Front Street, 
Yorktown Heighls,'NY 10598, Tel, 914-245-0060, TElEX: 
6716096; Ernpl.: 150 
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DYNACI 

DYNACIRCUITS INC, 11230 W. Addison, Franklin Pari<; IL 
60131, Tel: 312-451-1700, FAX: 312-455-0191; Sls.Mg,: 
Dan Ciesla (Western U.S.), Carl Morahan (Eastern US) 

DYNAGE/CONTROLS, INC, P.O. Box 95, 551 Third 
Avenue, Canistota, SO 57012, Tel: 605-29&3487, TELEX: 
753243 (OAKLEAFINC); Empl: 12; Sis. Mg,: Sidney C. 
Oakleaf 

DYNAGE/POWER & MAGNETICS, DiviSion Of 
Oakleaf, Inc., P.O. Box 95, 551 Third Avenue, Canistota, 
SO 57012, Tel: 605-29&348213487, TELEX: 753243 
(OAKLEAFINC); FSG No.: 9Y852; Empl: 14; SIs. Mg,: 
Sidney C. Oakleaf .............. A-2212-2213; 001702 

DYNALOY, INC, 7 Great Meadow La, Hanover, NJ 07936, 
Tel: 201-887-927Q, TELEX: 642-033, FAX: 201-887-3678; 
FSG No.: 27908; Empl: 19; Sis. Mg,: Jay Parton 

DYNAMIC AIR ENGRG, INC, 620 E. Dyer Rd., Santa Ana, 
CA 92705-5697, Tel: 714-54G-looo, TWX: 91G-595-2588, 
FAX: 714-545-9145; FSG No.: 414G-6105; Sis. Mg,: Carl 
A. Grisier 

DYNAMIC AIR ENGRG., INC, 620 E. Dyer Rd., Santa 
Ana, CA 92705-5697, Tel: 714-54G-l000, TWX: 91G-
595-2588, FAX: 714-545-9145; FSG No.: 414G-6105; 
Sis. Mg': Carl A. Grisier 

DYNAMICS, Div. of Waugh Controls Corp, 9001 
Fullbright Ave., Chatsworth, CA 91311, Tel: 818-998-8281, 
TELEX: 68-6171, FAX: 818-407-1320; Empl: 100; SIs. 
Mgr: Tony Mastroianni 

DYNAMICS RESEARCH CORP, Encoder Division, 60 
Concord St. Wilmington, MA 01887-2193, Tel: 617-658-
6100, FAX: 617-658-0522; Empl: 125; Sis. Mg,: Dave 
Silva 

DYNAMIC TIME SYSTEMS, INC, 1331 S. State, Provo, 
UT84601, Tel: 801-377-9154; Sls.Mgr: Graham Hawkins; 
Dist. Mg,: Graham Hawkins 

DYNAPAR, 1675 Delany Ad., Gumee, IL 60031, Tel: 312-
662-2686, TWX: 91()'235-1865; Empl: 150 

DYNAPLEX INC., Inlerplex, 12G-12 28th Ave, Flushing, 
NY 11354, Tel: 212-961-6750, TWX: 71()'562-3048; Sis. 
Mg,: Lester Zimmerman; Dis!. Mg,: Lester Zimmerman 

1:1 DVNAPOWER 
C'" CORPORATION 

FAX: 313-553-9096 
DYNAPOWER CORPORATION, Box 3180, 

Fennington Hills, MI48333, Tel: 313-553-4300, TWX: 81G-
242-8804; Empl: 75 ...................... 001703-1706 

DYNATECH COMPUTER POWER, INC., 5600 Butler 
Ln., Scotts Valley, CA 95066, Tel: 408-438-5760, TELEX: 
887-247, FAX: 408-438-5793 

DYNATECH CORP, 1225 E. Wakeham Ave., P.O. Box 
1019, Dept E, Santa Ana, CA 92702, Tel: 714-558-8755, 
TWX: 91G-595-1951; Empl: 340; Sis. Mg,: Rick Burbank 

Master Electronics 
La~Z~st "'8/. L, 8,O~~~~OO 
Relay' •• Relays & 

Olstrlbutor. • .1. T,mers 
In the World ~ ~ m Stock. 

""!!! .... ~ 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

DYNATEC INTERNATIONAL, 3594 West 1820 South, II OH 
San Lake City, UT 84104, Tel: 801-973-9500, 8OG-722- OH 

Cincinnati, M & B Battery ........... .. 
Cleveland, Battery Empire .... , ...... . 

513-385-5900 
216-266-2244 
614-876-8885 
918-252-5781 
918-587-9123 

7425; Sis. Mg,: Robert Checketts; Dis!. Mg,: Robert OH Columbus, Promark Elctms., Inc ..... ,. 
Checketts OK Tul~ Anair Co .. , ....... , ............ . 

DYNISCO, 10 Oceana Way, Norwood MA 02062, Tel: 617-
769-6600, TELEX: 174-292; FSC No.: 15887; Empl.: 153; 
Sis. Mg': Warden B, Hunt 

DYTRONICS CO., See Ryan Inll. Corp. 

DZUS FASTENER, 425 Union Blvd., W. Islip, NY 11795, 
Tel: 516-668-6000, TELEX: 71-4974043; FSG No.: 72794; 
Empl: 100; Sis. Mg,: Victor Cappetta 

F 
EAGLE, P.O. Box 911, Fallbrook, CA 92028, Tel: 619-728-

6000 ........................................... A-1847 

EAGLE MAGNETIC COMPANY, INC., P.O. Box 
24283, Indianapolis, IN 46224, Tel: 317-297-1030, FAX: 
317-299-1323; Empl: 44; Sis. Mg,: Robert Jackson 
,., ..... " .. ,., ... , ... " .. , .... " ........ , ... , ... C-1747 

FAX: 417-776-2257 
EAGLE-PICHER INDUSTRIES, INC., P.O. Box 130, 

Bethel Road, Seneca, MO 64885, Tel: 417-776-2256, TWX: 
91G-774-4533; FSC No.: 3L498; Empl.: 400; Sis. Mg,: H. 
M York; Dist, Mg': H. M. York ........... 001450-1451 

Local Sales Offices & Reps 
AL Huntsville, L & 0 Inc. ................. 205-837-1469 
/lIZ Scottsdale, S.W. Sis. .................. 602-391-3180 
AR Hot Springs, Automation Supp, Inc. (ASI) 

,., .... " ... , ............. , ... , .. ,', ... 501-767-5444 
CA Anaheim, Spectrum Assocs. ... ,",... 714-63G-6977 
CA San Jose, O'Donnell Assocs.-North .,. 408-263-6500 
CT Bloomfield, zaslow SIs. Co. ........... 203-242-7781 
FL Longwood, NSL Assocs., Inc. ....... ,' 305-629-5226 
GA Atlanta, L & 0 Inc. .,., .. " ... ,.,...... 404-395-7079 
10 Elk Grove VI., Parcom, Inc ...... , .. , . .. 312-228-6360 
IA Des Moines, SPS Assocs., Ltd. , ... , ., 515-225-0607 
KS Olathe, SPS Assocs., Ltd ............. 913-784-4460 
MA Westboro, zaslow SIs. Co. ............ 617-393-8150 
MN Minneapolis, Ohlin SIs. Co, .. , , .... , .. , 612-928-6924 
MO Earth City,SPS Assocs., Ltd .......... 314-291-0520 
NE Panama, SPS Assocs., Ltd , ......... , 402-788-2536 
NH Londonderry, Zaslow SIs. Co. "....... 603-432-8907 
NM Albuquerque, WJM SIs. ........ ,...... 505-268-9499 
NY Massapequa PI<., HC Assocs. ......... 516-541-0262 
NY Morrisville, Naylor Elec. Co ... , ... , .. ,. 315-684-9620 
NC Raleigh, L & 0 Inc. .................... 919-876-5301 
OH Dayton, Lyons Corp, .................. 513-278-0714 
OR Beaverton, William J. Purdy Co ...... ,. 503-641-9373 
PA Exton, Kiley Elec. Co. ................. 215-363-8550 
TX Dallas, Rem Air Comps. ............... 214-234-1069 
VA Richmond, L & 0 Inc, ................. 804-359-0125 
WA Redmond, William J. Purdy Co ...... ,. 206-882-3144 

Local Distributors 
/lIZ Tempe, Lynntronics., ......... ".,., .. 602-433-0288 
AR Hot Springs, Automation Supp. Inc. ..• 501-767-5444 
CA Anaheim, Carelree Unnd ... ,., .. , ... , 714-63()'3433 
CA Palo AHo, The Power Source, Inc, , .. , , 415-858-0700 
CO Denver, J & B Sis. .................... 303-698-2211 
FL Duneoin, Banery Powered Lighting & Sys. 

... , .... , ....... , .... " .... ,',., ... , ... 813-734-9498 
GA Austell, DC Power Prods. , ... , ... ,.... 404-948-2593 
GA Smyrna, Mark C. Pope Assocs. .. , ... , 404-435-2471 
IL Arlington Hgts., Loden Elctrns. .. " .. ,. 312-398-5311 
KS WIChita, RSG Elctms. ................. 316-267-5213 
LA Shreveport Indl. Elctm Supp. Inc, ..... 318-222-9459 
MD Banimore, Professional Elctms. ....... 301-661-2126 
MA Sharon, Adcour .•. . . .. . . . . . .. . .. . .. . .. 617-784-8123 
MN Minneapolis, Ohlin SIs. Co ...... , .. , ... 612-929-6924 
NE Lincoln, Spectronics Corp. ." ... ,.,... 402-467-3651 
NH Nashua, Sentinel Battery , .. ,.,.,.,... 603-882-9022 
NJ E. Brunswick, Brothers Elctms. ....... , 201-238-2200 
NY Amityville, Banery Power of LI. ., .... , 516-691-1993 
NY Brewster, WHI Batteries:............. 914-278-6151 
NC Greensboro, Indl. EIecs. ........ , . . . . .. 919-274-3251 

OK Tul~ Radio Inc ..................... .. 
PA Bensalem, Scotts Emergency Lighting 

· . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-639-1777 
SC Greenville, EMSCO ......... '.......... 803-233-4121 
TN Goodlettsville, Waller Sis. ,." .... , ... , 614-859-0039 
TX Stafford, Southwest Elctms . . . . . . . . . .. 713-240-4000 
VA Portsmouth, Indl. Parts Corp, .... , ... ,. 804-393-4033 
WA Tacoma, C & G Elctms. ............... 206-272-3181 
Can Winnipeg, Manitoba, Westrock Battery Supp, Ltd 

....................................... 204-788-6034 

EAGLE-PICHER INDS., INC., Elctrns. Div, Box 47, 
Joplin, MO 84801, Tel: 417-623-8000, TWX: 91()'774-
4508; Empl.: 700 

EAGLE SIGNAL CONTROLS, A Wickes Mfg. Co, Box 
16100, Austin, TX 78761, Tel: 512-837-8300; Empl.: 600 

EALiNG ELECTRO-OPTICS, New Englander Industrial 
Pari<; Holliston, MA 01746, Tel: 617-429-8370, l-8OG-343-
4912, TELEX: 240041, FAX: 617-875-5616; Sis. Mg': 
James F, Babb 

E & L INSTRUMENTS, Inlerplex Electronics, Inc., 70 
Funon Terrace, New Haven, CT 06512, Tel: 203-624-3103, 
FAX: 203-468-0060; Empl: 70; Sis. Mg,: Dan Marley 

Local Sales Offices & Reps 
/lIZ Phoenix, S.W. Education Sys. ., ... ,... 602-992-2838 
CA San Pedro, Kenex Educational Prods. 

....................................... 213-831~1 
CO Denver, Bill Newman & Co. ., ... ,..... 303-425-9503 
CT Woodbridge, Electronic Mktg. Co ... ,., 203-397-1461 
FL Winter Pk., 0, C. Jaeger Co ...... , . , .. , 305-845-1500 
GA Calhoun, Learning Labs, Inc, ... "..... 404-629-4624 
IL Downers Grove, Aidex Corp, ... ,.,.,.. 312-963-4270 
IA Hiawatha, Gib Klein Co. .............. 319-393-4048 
MN Afton, LA.s. Corp ...................... 612-436-1169 
MS Jackson, Sivad, Inc. ................... 601-355-3110 
MO Columbia, Advanced Education Sys. ., 314-449-5200 
NJ Kenilworth, Shortess-Rawson & Assocs. 

· ..•.............. ,." ..... , ...... ,., .. 201-276-2525 
OH Dayton, RixanAssocs. ................ 513-222-0011 
TN Santa Fe, Technical Lab. Assocs. ..... 615-682-2509 
TX Houston, Tech. Lab. Sys., Inc. ......... 713-465-9793 
UT San lake City, Tech. Training Sys. .... 801-943-6699 
VA Berryville, Diversified Educational Sys. 

, ... " ... , ...• , ... , .. , ....... , ..... ,.,. 703-955-2782 
WA Seattle, Interactive Training, Inc. ,.,... 206-251-0886 
Can' Georgetown, Ont, Merlan Sci, Ltd E. 

416-877-0171 

EAO SWITCH CORP., 198 Pepe's Farm Ad., P.O. Box 552 
MO, MiKord, CT 06460, Tel: 203-877-4577, TELEX: 88-
4347, FAX: 203-877-3694; FSC No.: 61706; Empl.: 19; Sis. 
Mg,: George T, Bracci ......................... 8-1697 

Local Sales Offices & Reps 
/lIZ Scottsdale, Luscombe Engrg. Co. of /lIZ 

· ................... , ........ , . . . . . . . .. 602-949-9333 
CA Los Gatos, Luscombe Engrg. Co. of S,F. 

............. , ... ,., ...... , .... , ... , ... 408-37()'202O 
CA Pasadena, Luscombe Engrg. Co. of LA. 

., .................. , ..... , ........ , ... 213-684-2000 
CA San Diego, Luscombe Engrg. Co. of S.D. 

, ...........•........... , .... , .. " ..... 619-549-9699 
CO Longmon~ Luscombe Engrg. Co. of CO 

, ........•........•......•.... ,., ... , .. 303-772-3342 
CT Farmington, Ray Perron & Co, Inc. .... 203-673-4625 
FL Tampa, Florida Comp. sis. ............ 813-96G-7044 
GA Norcross, MIn, Electro Mktg. , ... ,..... 404-448-5594 
IL Arlington Hgts., Brainard-Wilson Mktg, Inc. 

,.,",., .. " .. , .. " ..... , ..... ,., .....• 312-437-2700 
IN Fl Wayne, MIS SIs. & Assocs. ........ 219-438-3023 
IN Greenwood MIS Sis. & Assocs. ...... 317-881-0110 
IA Cedar Rapids, Delnron Co, Inc, .. ,.... 319-362-2526 
MD Columbia, Della III Assocs., Inc. ....... 301-73G-4700 
MA Needham, Ray Perron & Co. Inc. .. , ... BiJo.225-4280, 

617-449-6162 
MI Plymouth, Jay Mktg. Assocs., Inc. . .. ,. 313-459-1200 
MN Golden Valley, Highland Elctrn SIs. , .. 612-546-2123 
MO Florissan~ Delnron Co, Inc. .. " .. ,.... 314-839-0033 
MO Gladstone, Delnron Co, Inc. . . . . . . . . . .. 818-436-6445 
NH Merrimack, Ray Perron & Co., Inc. , . . .. 603-424-4423 
NJ Englewood, Sprung/Nussbaum ....... 201-569-5666 
NY Rochester, Apex Assocs., Inc, ......... 716-254-6050 
NC Raleigh, G-Tech Sis., Inc. ............. 919-847-0202 
OR Lake Oswego, Luscombe Engrg. Northwest 

.. " .... " ...... ,., .... ,., ........ , .... 503-638-6684 
PA Horsham, Jacobsen Assocs. .......... 215-674-2937 
PA Pittsburgh, R W, Kneip ............... 412-823-0169 
TX Dallas, Glidden Electro Equip. Co ..... 214-341-0610 
TX Houston, Glidden Electro Equip. Co, .. 713-681-1415 
UT san Lake City, Luscombe Engrg. Co... 801-532-4118 
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Manufacturers and Sales Offices Directory 
WA Bellevue, Luscombe Engrg. N.W ......• 206-223-1541 
WI Mequon. Badgerep ................... 414-241-9200 

Local DistributolS 
AZ. Phoenix. Minarik Elee. ................ 602-233-3000 
AZ. Tempe. Harper SID ................... 602-967-1464 
CA Compton. Harper SID ................. 213-979-5090 
CA Gardena. CalHomia Sw~ch & Sig. ..... 213-770-2330 
CA Hawthorne, Electrosonic Corl1PS- .. . . .. 213-970-0997 
CA Los Angeles. Minarik Elee. Co. ........ 213-624-3161 
CA San Diego. Harper SID. . . . . . . . . . . . . . .. 619-579-2500 
CA San Diego. Minarik EIee. Co. .......... 619-560-6632 
CA San Josa. Dansco Camp. Sis.. Inc. .... 406-292-9740 
CA Santa Clara. Bell Elcirl. Supp. ......... 406-727-0575 
CA Santa Clara. Minarik Elee. Co. ......... 409-727-0575 
CA Santa Minica. Master Distrs. .......... 213-452-1229 
CA Sunnyvale. Harper SiD ................ 406-747-0333 
CO Denver. CSID. Inc. •................... 303-292-9594 
CO Denver. Minarik Elee. Co. ............. 303-329-3525 
CT Wallingford. Sager Elee. Supp. co. . . . .. 203-265-4600 
CT WaterlJury. Century Elee. Supp. ....... 203-755-0405 
FL Lakeland. Wes-Garde/Swooh Controls. Inc. 

....................................... 813-644-7564 
FL Oviedo. Dixie Sis. . . . . . . . . . . . . . . . . . . . • . 305-365-5211 
IL Crystal Lake, Sub-Sam. Inc. ........... 312-782-3954 
IL Elk Grove. Martee Assoc. ............. 312-956-8090 
IL Rosemont Advent Elclms.. Inc. ....... 312-297-6200 
IL Schaumburg. Minarik Elee. Co. . . . . . . .. 312-885-9337 
IN Indianapolis. Mar EIctms. ............. 317-633-6699 
IN Indianapolis. RM. Indiana ...•......... 317-291-7110 
IA Cedar Rapids. Advent Elclms.. Inc. .... 319-363-0221 
KS Wich~ Radio. Inc. ...•............... 316-264-2798 
KY Louisville, Peerless Elctms. ........... 502-637-7674 
LA Baton Rouge. Menard Elctrns. ........ 504-355-0323 
ME W. Buxton. Nelson & Wright .......... 207-929-8238 
MD GMhersburg. Axis Elctms. ............. 301-640-9640. 

800-492-3190 
MD JessuP. Treeko SIs. ................... 301-792-0112 
MA Canton.lmpect SIs. Co ................ 617-821-1500 
MA Hingham. Sager Elee. Supp. Co. ...... 617-749-6700 
MA N. Billarica. Minarik Elee. Co ........... 617-663-0740 
MI Grand Rapids. R. M. Elclms. Co. ...... 616-531-9300 
MI st Claire Shores. SPEMCO Sw~ches 

..................•.................... 313-771-2700 
MN Minneapolis. Electronic Ctr, Inc. ....... 612-371-5200 
MO St Louis. Beckw~h.lnc ................ 314-343-6463 
NH Salem. Sager Elee. Supp. Co. ......... 603-899-1348 
NJ Crantord. Garden State Indio Eletrns.. Inc. 

. • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .. 201-272-6400 
NJ Oakland. Relay Speciafties ............ 201-337-1000 
NY Bohemia. Key Comps..lnc. ............ 516-567-7500 
NY Buffalo. Summ~ Dislrs, Inc. ........... 716-887-2800 
NY New York. Martin-AudiolVideo ....... 212-541-5900 
NY Rochester. Simeona Elctms. .......... 716-329-3230 
NY Rochester. Summ~ Elclms.. Inc. .. . . . .. 716-334-8110 
NY Victor. ADD/Modutex .. . .. .. . . . .. . . . .. 716-924-4400 
NY Woodside. Sw~ches Unlimited ........ 719-479-5000 
NC Charlotte. Dixie Elctms. ............... 704-377-4348 
NC Charlotte. Elctms. Mklg. Corp. ......... 704-394-6195 
NC Winston-Salem. Kirkman Elctms, Inc. 

......................... 919-722-9131.800-334-8688 
OH Columbus. Electronics Mklg. Corp ..... 614-299-4161 
OH Highland Hgts.. Electronics Mklg. Corp. 

OK Tulsa. Radio. Inc. .................... . 
OR Portland. Minarik Ele. Co. . ........... . 
PA HarriSburg. Ad-Teeh Elclms. ......... . 
PA McKean. Advacom ..... , ............ . 
PA Norristown. Kimberly-James Co. . .... . 
PA pm-burgh. Grant Indio Controls. Inc. .. . 
PA Wayne. Peak Elctrns. Corp. . ......... . 
SC Columbia. Dixie Elctrns. .............. . 
TX Garland. Indio Equip. Co. of Dallas .... . 
TX Irving. Harper SID .................... . 
TX Irving. Minarik Elee. Co. . ............. . 
TX San Antonio. Minarik Elee. Co. . ...... . 
WA Seattle. Platt Elee .................... . 
WI Milwaukee, Marsh Elclms. Corp. . ..•.. 

216-442-3441 
919-587-9123 
503-253-3402 
717-939-9337 
814-476-7774 
215-666-7286 
412-787-9770 
215-293-9000 
803-779-5332 
214-271-5494 
214-621-0500 
214-929-4111 
512-822-7097 
206-624-4063 
414-475-6000 

E-A-R DIV •• Cabot Corp .• 7911 Zionsville Rd. Indianapolis. 
IN 46268. Tel: 317-872-1111. TWX: 810-341-3412; SIs. 
Mgr: Lawrence K Landers 

EASCO/K D TOOLS. See Hunter Tools. Easco/K D 
Tools 

EASTERN AIR DEVICES, INC •• 1 Progress Dr .• Dover. 
NH 03820. Tel: 603-742-3330. TWX: 510-297-4454. FAX: 
603-742-9080; Empl.: 175 ...................... 8·1202 

Local Sales Offices & Reps 
CA San Jose, Motion Sys. ................ 409-246-0641 
CA Tustin. Schoenbachlar-Dobson Co. ... 714-544-1888 
CO Boulder. R G. Entprs. ............•.... 303-447-9211 
FL Orlando. Perrott Assoc. ............... 305-275-1132 
IL Arlington Hgts.. CMA .................. 312-577-7924 
MA Marlborough. Gerald Rosen Co ....... 617-481-9277 
MN st Paul. REPCO ...................... 612-488-0201 
NJ Ridgefield. Rical Assocs. ... ,........... 201-945-5250 

NY Rochester. Eicom Sis. .. ',' . . . . . . . . . . . . 716-381>-1400 
NY Syracuse. aCOM SIs. . . .. . .•.. .. . . . .• 315-685-8245 
NC Charlotte, Jake Rudisill Assocs. ....... 704-377-6901 
OH Cincinnati. KCH Co. ... . . . . . . . . . . . . . . .. 513-931-1686 
PA Paoli. ETC Sales ..........•.......... 215-296-3527 
TX Austin. Oeler & Menelaides Inc. ....... 512-453-0275 
TX Richardson. D.J. SIs. .................. 214-783-8876 
WA Seattle. EHeeh __ ...................... 206-767-4330 

Local DistributolS 
NY Plainview. Controls SIs. Inc. ........... 516-756-5652 
NC Charlotte. Joyce Sis. Co. .............. 704-377-6901 
PA Pmsburgh. EXONIC Sys. . . . . . . . . . . . . .. 412-764-8400 

EASTERN ELECTRONICS MFG. CORP.. National 
Patent Dev. Corp, 180 Roberts st. East Hartford. CT 
06108, Tel: 203-529-9821; FSC No.: 203-289-7639; Empl: 
200; Sis. Mgr: Wayne M. Baker 

EASTERN MARKING MACHINES. 422 S Franklin st. 
Hempstead. NY 11550. Tel: 516-483-7070. TELEX: 
968095; Empl: 8; SIs. Mgr: George Rosales; Dis/, Mgr: L 
Sherman 

EASTERN MICROWAVE, 40 Ray Ave.. Burlington. MA 
01603. Tel: 617-2,73-4700; FSC No.: 30616; Empl.: 45; SIs. 
Mgr: S. C. Lowe 

EASY HEAT WIREKRAFT. See Electrical Systems. 
Div. of Bristol Corp. 

EATON CORP .• Aerospace Controls/Systems Div .• 
2074 Whitfield Ave.. East Sarasota. FL 33578. Tel: 813-
758-7726 

EATON CORP, All, Commack Rd, Deer Park. NY 11729. 
Tel: 516-595-3094. TWX: 51 (}'227-6073; FSC No.: 00752; 
Empl: 5000; SIs. Mgr: H. N. Kreisberg 

EATON CORP. Durant Products, 901 S. 12th St, 
Watertown. WI 53094. Tel: 414-261-4070. TWX: 91 (}'260-
3713; EmpL: 400; Sis. Mgr: H. L Sisson; Dis!. Mgr: Dennis 
G.Walz 

EATON CORP .• Electronic Instrument Div, 5340 Alia 
Rd, Los Angeles. CA 90066. Tel: 213-822-3061. TWX: 910-
343-6969; Empl.: 250; Sis. Mgr: Jeff Shehan. VP SIs. 

EATON CORPORATION. Microwave Products 
Division. 785 Palomar Ave.. Sunnyvale, CA 94086. Tel: 
408-730-6410. TWX: 91 (}'339-9556; FSC No.: 27338; 
Empl: 495; SIs. Mgr: Anton Schaller 

Local Sales Offices & Reps 
AZ. Tempe. Sierra Tech. Grp. ............. 602-894-2335 
CA Irvine. EBA Microwave ................ 714-240-8181 
CA Morgan Hill. Loroco SIs. .............. 406-779-5117 
FL Winter Pk, Microwave Mklg. .......... 305-679-2141 
IL Northfield. Feller Assocs. ............. 312-446-8065 
IA Cedar Rapids. S & 0 SIs. ............. 319-363-7323 
MD Silver Springs. Youth Assocs. ......... 301-599-5740 
MA Wakefield. Spectrum Mklg. ............ 617-246-4740 

EATON CORP.. Microwave Products' Division. 785 
Palomar Ave, SUnnyvale. CA 94086, Tel: 406-773-3700. 
TWX: 910-339-9395; FSC No.: 27338; Empl.: 495; Sis. 
Mgr: J. R Campbell 

EATON CORP.lMSC PRODUCTS. 1640 Monrovia 
Avenue, Costa Mesa. CA 92627. Tel: 714-642-2427. 
TELEX: 67-8433; FSC No.: 96182; Empl.: 5006; Sis. Mgr: 
J. R. McDonough 

EATON CORP.. Printer Prods Oper.. Teehnical 
Research Park. Riverton. WY 82501. Tel: 307-856-4821. 
TWX: 910-949-4864. FAX: 307-656-0412; Empl.: 185; Sis. 
Mgr: Rich Phillips; Dis/, Mgr: Rich Phillips 

EATON (lORLlN) CORP .• See lorlin. Div. ofAxiam, 
Inc. 

EATON CORP.lCUTlER-HAMMER PRODS, 
Aerospace & Commercial Controls Div,4201 N.27th 
St, Milwaukee. WI 53216. Tel: 414-449-7487. TELEX: 29-
716; FSC No.: 81640; Sis. Mgr: J. R McDonough 

EBERHARD MFG. CO, DIV .• Eastern Co .• 21944 Drake 
Rd, Strongsville, OH 44136. Tel: 216-239-9720. TELEX: 
99-5301. FAX: 216-572-2732; FSC No.: 19220; SIs. Mgr: 
Edward Hongosh 

EBM IN 

o 
FAX: 203-674-8536 

EBM INDS., INC •• 525 New Britain Ave.. Unionville. CT 
06085. Tel: 203-674-1515. TWX: 710-423-8723; FSC No.: 
62292; Sis. Mgr: Robert Sobolewski 
. . . . .. . .. .... .. . .. .. .. . . . .. ... . . .. .. C.1642, 1655-1659 

Local Sales Offices & Reps 
AL Huntsville. Raycom ................... 205-859-2017 
AZ. Scottsdale, Harris And Croy........... 602-951-9121 
AZ. Tucson. Harris and Croy .•.. . . . • . . . . .. 602-889-0642 
CA Los Angeles. Wiley Co. ............... 213-666-1611 
CA San Diego. Wiley Co. ................. 619-453-9018 
CA Santa Clara. Ross MkIg. Assocs. . . . . .. 406-988-8111 
CO Littleton. Simpson Assocs. ............ 303-794-8381 
FL Altamonte Springs. Raycom. Inc. ...... 305-682-0032 
FL Davie, Raycom.lnc. ..............•.... 305-475-3022 
FL Melboume. Raycom. Imc. ............. 305-259-7988 
FL Oriando. Raycom. Inc. ,... . . . . . . . . . . . .. 305-859-5504 
FL Wellbom. Raycom.lnc. ............... '904-963-5023 
GA Marietta. Raycom ..................... 404-952-6061 
IL Glendale Hgts.. Beta Technlg. SIs. .... 312-790-9886 
IA Des Moines. Houk & Assocs.. Inc. . . . .. 515-276-6741 
KS Overland Park. Web EIctms. .......... 913-381-7986 
MA Millis. Selmark Assocs. ............... 617-376-2914 
MI Warren. Burcew Co. .................. 313-573-4605 
MI Wyoming. Burcew ....... :............ 8OG-572-1610 
MN st Paul. Arkco SIs. .................... 612-777-7454 
MO Florissant. Web Elclms. ............... 314-921-5720 
NH Hopkinton. Selmark Assocs. .......... 603-746-3299 
NJ Marlton. b.g.r. Assocs. . . . . . . . . . . . . . . . . . 609-983-1020 
NY Buffalo. NRM Mklg. Grp. .............. 716-634-4300 
NY Fr~kilin Sq.. Cooper-Simon & Co, Inc. 

NY 
NC 
OH 
OK 
OR 
PA 
TX 
TX 
TX 
UT 
WA 
WA 
WA 
WI 
PR 

516-489-0404 
Skaneateles. NRM Mklg. Grp. ......... 315-685-8991 
Raleigh. Raycom ..................... 919-847-8276 
Maple Hgts.. Versatron ................ 216-581-0090 
Tulsa. Bonser-Philhower SIs. ......... 919-744-9964 
Hillsboro, T ernco Northwest .......... 503-649-8375 
Harrison C~. NRM MkIg. Grp. . ....... _ 412-327-oBS8 
Austin. Bonser-Philhower SIs. . . . . . . . .. 512-346-9186 
Houston. Bonser-Philhower SIs. ....... 713-782-4144 
Richardson. Bonser-Philhower SIs. .... 214-234-8438 
Midvale. Simpson Assocs. ............ 801-566-3691 
Kirkland. Ternco Northwest........... 206-821-5434 
Maple Falls. Ternco Northwest ........ 206-599-2750 
Spokane, Ternco Northwest .......... 509-534-8635 
Milwaukee, Beta T echnolg. Sis.. Inc. . . . 414-543-6809 
Beyamon, Selmark ................... 809-797-9176 

Local DistributolS 
AL Huntsville. Powell EIee. ......•........ 205-539-2731 
AZ. Phoenix. Arizona Corl1PS- Co. ......... 602-269-5655 
AZ. Tempe, Supply Team Inti .............. 602-969-1192 
AZ. Tucson. Southwest SIs. ............... 602-629-1613 
CA Aneheim. Deco Elee. . . . . . . . . . . . . . . . . . . 714-630-8252 
CA Costa Mesa. Powell .................. 714-754-1717 
CA Fullerton. Pyramid/Fullerton.......... 714-773-0781 
CA Hollywood. Yale Elclms. .............. 819-465-3186 
CA Irvine, IntegraJed Elclms. . . . . . . . . .. . . .. 714-837-9960 
CA San Diego. Deco Elclms. ............. 619-693-1595 
CA San Diego. Pyramid ... ,.............. 619-271-5404 
CA San Jose, Integrated.... . . . . . . . . . . . . .. 406-435-1000 
CA San Jose, Powell Elee. . . . . . . . . . . . . . . . . 406-943-9020 
CA Santa Clara. Pyramid Elclms. ......... 406-727-9610 
CA Sunnyvale, Power Supply Comps. .... 406-737-1333 
CO Denver. Integrated Elclms. ............ 303-292-6121, 
CO Englewood. Indio EIctms. .............. 303-694-9444 
CT Danbury. Pilgrim Elclms. . . . . . . . . . . . . . . 203-792-7274 
CT E. Haven. J. V. Elctms. ................ 203-469-2321 
CT Wallingford. Cronin Elee. .............. 203-265-3134 
CT Yalesville, Glynn Elclms. ........... '" 203-265-2498 
FL Ft Lauderdale, Powell Elee. . . . . . . . . . .. 305-979-5000 
FL Ft Lauderdale, Reptron ............... 305-735-1112 
FL Tampa. Reptron ...................... 813-855-4656 
GA Atlanta. ACK Radio Supp. . . . . . . . . . . . . . 404-351-6340 
GA Fayetteville, Frankland ................ 404-461-4026 
GA Norcross. Reptron .................... 404-446-1300 
IL Hoffman Estates. I.E.C. Intercomp ..... 312-843-2040 
IL Rosemont Advent Elclrns. ............ 312-297-6200 
IL Schaumburg. Reptron/lllinois .....•... 312-882-1700 
IN Indianapolis. Advent Elclms. .......... 317-872-4910 
IA Cedar Rapids. Advent Elclms. ........ 319-363-0221 
MD BeHimore, Resco/Baftimore .......... 301-529-0500 
MD Beltsville. Rasco/D.C .................. 301-937-9100 
MD Columbia. Powell ..................... 301-621-8080 
MA Canton.lmpec1 SIs. Co ................ 617-821-1500 
MA Middleboro. Glynn EIctms. ............ 617-947-4262 
MA Needham. Cronin ... . . . . . . . • . . . . .. . . .. 617-449-5000 
MA Westborough. Powell. .. . .. .. . . . . ..... 617-366-6100 
MA Wilmington. Heilind Elctms. ........... 617-657-4870 
MI Farmington Hills, Advent Elclms. ...... 313-477-1650 
MI Uvonia. Reptron ...................... 313-525-2700 
MN Minneapolis. Control Des. Supp. ...... 612-721-1628 
MN Minnaapolis. Reptron ................. 612-939-0000 
NV Carson C~. IntegraJed Elctms. ....... 702-883-9399 
NH Manchester. Cronin .. . . . . . . . . . . . . . . . .. 603-624-0105 
NH Manchester. Glynn Elclms. ........... 603-622-8131 
NH Nashua. Brevan Elclms. .............. 603-889-7230 
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NJ Englewood, Powell EIec. .............. 201-894-0800 
NJ W. Berlin, General Comps. ............ 609-768-6767 
NY ,Farmingdale, AddeinSIs. ............. 516-752-9303 
NY Hauppauge, BroadIine EIec.Dis1r. ....• 516-231-4100 
NY Hicksville, Janesway EIc1ms........... 516-'935-1827 
NY Lynbrook, "-less Radio ............. 516-593-2121 
NY Mt Vernon, Janesway EIcIms. ........ 914-699-6710 
NY Roches1er, Simeona .................. 716-326-3230 
NC Cary, Powell EIec. .................... 919-467-1212 
NC Raleigh, Cen1ury ...................... 919-782-2116 
OH Akron, Akron Elc1rns. ................. 216-762-8818 
OH TwinSburg, Advacom ................. 216-425-8477 
OH Worthington, Replron Ohio .........•. 614-436-6675 
OR Beaverton, Inlegrated EIc1rns. •. . . . . . . . 503-641-1690 
PA Export, Advacom ..................... 412-733-5400 
PA Malvern, Control Design Supp ......... 215-296-0150 
PA McKean, Advacom/Erte .............. 814-476-7774 
PA Norristown, Cen1ury Elc1rn. Comp. Co. 

PA Phildelphia, Powell .................. . 
TN Hixson, Techni-Tronics .............. . 
TX Dallas; Omni Pro Elc1ms. ............ . 
TX Irving, Powell EIc1ms. ................ . 
TX Richardson, Janesway Elc1rns. ....... . 
UT N. Saft Lake, Integrated EIc1ms. •...... 
UT Sail Lake City, Standard SUpp. Co. ... . 
WA Bellevue, Integrated EIc1rns.1 Jaco ... . 
WA Kent, Pyramid Elc1ms. .............. .. 
WI Mequon, Taylor Elec. Co. ............ . 
WI New Berlin, Control Design Supp. .... . 
WY Mequon, Lakeview EIc1ms. ...........• 

215-631-5400 
215-365-1900 
615-842-0514 
214-233-9368 
214-550-0547 
214-437-5125 
801-298-1888 
BOI-486-3371 
206-455-2727 
206-872-5800 
414-241-4321 
414-784-1015 
414-377-8250 

EBY COMPANY, Pullman Co. 2751 Southampton Rd., 
Philadelphia, PA 19154, Tel: 215-969-4200, TWX: 710-
670-0452; FSO No.: 72825; Empl.: 92 

ECG, 14123 21st Ave. N. Plymouth, MN 55441, Tel: 612-554-
0720 

ECO INSTRS. DIV. Sea Data Corp., 1 Bridge St, Newton, 
MA 02158, Tel: 617-964-8360, TELEX: 951107; EmpL: 40; 
Sis. Mg,: Jill Shipman 

ECOSOFT, INC., 6413 N. College Ave. Indianapolis, IN 
46220, Tel: 317-255-6476; EmpL: 3; Sis. Mg,: Emma 
Alkire 

Manufacturers and ,Sales Offices Directory 

ECS COMPOSITES, 3560 Rogue River Hwy. Box 188, 
Grants Pass, OR 97526, Tel: 503-476-8871, TWX: 510-
755-0777; FSC No.: 24995; Empl: 135; Sis; Mg,: John L 
Smith .......................................... 0.,027 

Local Sales Offices & Reps 
AL Huntsville, EMA .. .. .. .. .. .. .. .. .. .. ... 205-830-4030 
CA Laguna Hills, WESTEC ............... 714-770-6229 
CA MIn. View, Kim Buurma .. .. .. .... .. .. . 415-494-8343 
CO Littleton, Electronic Comp. Sys. ...•... 303-797-0894 
FL Orlando, Honeyco, Inc. ................ 305-299-1000 
MD Baltimore, Burgin-Kreh Assocs. ••.•... 301-265-8500 
MA Westwood, Apex Assocs. .............. 617-326-5042 
NJ Teaneck, Noreast Tech. SIs. .......... 201-833-2044 
OR Grants Pass, ECS Inc. .........•...... 503-476-8871 
PA Horsham, Jacobsen Assocs. .......... 215-674-2937 
TX Dallas, Advance Tech. SIs. ............ 214-340-1300 
WA Bellevue, Comtec .. .. .. .... .. .. .. .. ... 206-453-1188 
Can Stittsville, Ont, Production Case Co. .. 613-836-2246 

FAX: 619-278-0372 
ECTRON CORP., 8159 Engineer Rd. San Diego, CA 

921", Tel: 619-278-0600, TWX: 910-335-1259; FSC No.: ' 
24656; Empl.: 50; SIs. Mg,: W. W. Hanford ..... 0·,010 

Local Sales Offices & Reps 
AZ Phoenix, Aztec Enlprs. .... .. .. .. .. .. .. 602-944-9185 
CA Canoga PIt, FLW Inc. ................. 818-719-0037, 
CA Costa Mesa, FLW Inc. ................ 714-751-7512 
CA H!'yward, FLW Inc. .................... 415-786-9070 
CO Denver, Aztec Enlprs. ................. 303-779-5285 
FL Melbourne, Saber Assocs. ............ 305-724-0920 
GA Norcross, Saber Assoc. Inc ............ 800-327-0853 
IL Elmhurst, Sec10r Engrg. Sis. .......... 312-530-7850 
IN Indianapolis, Sestor Engrg. SIs. ....... 317-842-1120 
KS Lenexa, Ramsey Assocs. ............. 913-541-1007 
LA Baton Rouge, Sesco .................. 504-929-4951 
MD Laurel, Elctm. Mktg. Assoc. ........... 301-792-9300 
MA Needham, Addelco Corp .............. 617-444-4754 
MI Troy, Satullo Assocs. ................. 313-585-481" 
MN Minneapolis, Sector Eng. SIs. Inc ...... 612-593-1609 
MO Maryland Hgts. Ramsey Assocs. ..... 314-876-5042 
NM Albuquerque, Westfhal & Assocs. ..... 505-881-0995, 
NY East Syracuse, Ossmann Instrs. .. .. " 315-437-7052 
NY Plainview, Eastem-Metro Assoc. ...... 516-931-1414 
NY Rochester, Ossmann Instrs ............ 716-359-1200, 
NC Clayton, Saber Assocs. ............... 800-327-0853 
OH Cleveland, Ins1rmn. Sys. .............. 216-645-8800 
OH Dayton, Instrmn. Sys. ....•............ 513-294-2836 
OK Tulsa, Sesco .............. "......... 918-622-3868 
PA Pittsburgh, Instrmn. Sys. .............. 412-823-7005 
PA Plymouth Meeting, EIc1rn. Mktg. Assoc. 

so Columbia, Saber Assoc. Inc. ......... . 
TX Dallas, Sasco ........................ . 
TX . Houston, Sasco .................... .. 
UT Ogden, Aztec Enlprs. ...... " ........ . 
WA Seattle, Datacom Assoc. Inc .......... . 
WI Milwaukee, Sec10r Eng. Sis. Inc ......•. 

215-826-7400 
600-327-0853 
214-231-9364 
713-999-3510 
801-621-1655 
206-285-2525 
414-352-8280 

EDAC INC. 20 Railside Rd, Toronto, ON, Canada M3A 1M, 
Tel: 416-445-2292, TWX: 610-492-1398, FAX: 416-445-
4394; FSC No.: 31781; Empl.: 120; Sis. Mg,: Alan Little; 
Dis!. Mg,: Alan Little 

EDA INSTRUMENTS, INC., 4 Thorncliffe Park Dr. 
Toronto, ON, Canada M4Hl HI, Tel: 416-425-7800, TELEX: 
06 23222 FEDA TOR, FAX: 416-425-8135; Empl.: 70; Sis. 
Mg': Scott Hepburn 

EDCLIFF DIY., Systron Donner, 1711 So. Mountain Ave., 
Monrovia, CA 91016, Tel: 816-358-4571, TWX: 910-585-
3248, FAX: 816-359-5719; FSO No.: 00153; Empl.: 110; 
Sis. Mg,: Cosmo L Avellis 

EDl, INC., 385 Oser Ave., Hauppauge, NY 11788, Tel: 516-
435-2608, I-BOO-DIAL EDL; Empl.: 50; SIs. Mg,: Ann Marie 
Capuanno 

EDMAN CORP. SUQsidiary of Rospatch, 7500 Main St, 
P.O. Box 750, Fishers, NY 14453-0750, Tel: 716-924-4000, 
TWX: 510-254-2896; Empl.: 170; Sis. Mg,: Howard Potter 

EDO CORP.lELINCO DIY. See Electrical Indicator 
Co, Inc. 

EDO WESTERN CORP., EDOCorp., 2645 South 300 W., 
Sa~ Lake City, UT84115, Tel: 801-486-7481/3846, 
TELEX: 388-315; EmpL: 360; Sis. Mg,: Ken Etulain 

EDSYN, INC. 15958 Armlnta Ave., Van Nuys, CA 91406, 
Tel: 816-989-2324, 213-873-5115, TELEX: 65-1488; Sis. 
Mg,: Wayne Murry 

EDWARDS CO., Signaling Prods. Div. P.O. Box 1188, 
Farmington, CT 08034, Tel: 203-678-0410; EmpL: 1000; 
Sis. Mg': AI Canevart; Dis!. Mgr: AI Canevart 

EECO INCORPORATED, 1601 E. Chestnut Ave., P.O. 
Box 659, Santa Ana, CA 92702-0859, Tel: 714-835-6OOQ, 
TELEX: 67-6420, TWX: 910-595-1550; Empl.: 850; Sis. 
Mg,: Greg Littler; DiS/. Mg,: Dick Fried 
........... , ........................ B·,698-,700,1815 

Local Sales Offices & Reps 
CA Santa Ana, Jones & McGeoy Sis., Inc. 

....................................... 714-547-6466 
AL Huntsville, Montgomery Mktg., Inc. .... 205-630-0498 
AZ Scottsdale, S.W. SIs. .................. 602-391-3180 
CA Los Aftos, Recht Assocs. . . . . . . . . . . . . . 415-964-8321 
CA San Diego, Harvey King Inc. . ......... 619-587-9300 
CO Denver, Delftron Co. ........ " ........ 303-373-0300 
CT S. Wind~r, Northeast Reps., Inc. ...... 203-644-3728 
FL Aftamonte Springs, Carter Assocs. .... 305-260-5566 
FL Pompano Beach, Carter Assocs. ...... 305-942-4428 
GA Norcross, Montgomery Mktg., Inc ...... 404-447-6124 
IL Elk Grove Village, TriSlar Grp., Inc. .... 312-593-0200 
IN Fort Wayne, MIS Sis. & Assoc ........ 219-436-3023 
IN Indianapolis, MIS SIs. & Assocs. ...... 317-257-8915 
IA Cedar Rapids, Palatine Engr. & SIs., Inc. 

....................................... 319-365-8071 
KS Blue Springs, Palatine Engr. & SIs., 1m;. 

....................................... 816-229-4007 
KS Wichita/W. Kansas, Palatine Engrg. ... 316-262-1020 
MD Laurel, EMA Inci ...................... 301-953-7800 
MA Hingham, Northeast Reps., Inc. ....... 617-749-8700 
MI Livonia, Lowel~Wendt Mktg. Co. . ..... 313-464-2722 
MI Wyoming, Lowel~Wendt MkIg. Co ..... 606-531-4499 
MN Minneapolis, RK SIs. Assocs., Inc. .... 612-571-1001 
MO Hazelwood, Palatine Engr. & SIs., Inc. 

....................................... 314-839-0800 
NH Mi~ord, Northeast'Reps., Inc. .......... 603-673-1406 
NJ Englewood, Tecnimat ................. 201-569-4200 
NY Clarence Ctr. Tech-Mark, Inc. ......... 716-741-9136 
NY Mendon, Tech-Mark, Inc ............... 716-824-3840 
NY utica, Tech-Mark, Inc. ............. , ... 315-733-0575 
NC Cary, Montgomery Mktg. .............. 919-467-8319 
NC Raleigh, Montgomery Mktg. . .......... 919-851-0010 
OH Aurora, Engrg. Mktg. Assocs. .......... 216-562-6104 
OH Centerville, Engrg. & MkIg. Assocs. .... 513-433-2800 
OK Tulsa, West Assocs. .................. 918-665-3465 
OR Beaverton, Blair Hirsh Co. ............ 503-641-1875 
PA Huntingdon Valley, Omega EIc1m. SIs. 

....................................... 215-947-4135 
TX Austin, West Assocs. ................. 512-339-6686 
TX EI Paso, SW. SIs. ..................... 915-594-8259 
TX Houston, West Assocs. ............... 713-777-4108 
TX Richardson, West Assocs. ............ 214-680-2800 
WA Lynnwood, Blair Hirsh Co ............. 206-774-8151 
WI Brookfield, TriSIar Grp., Inc. ........... 414-782-2670 
Can Montreal, EECO Incorporated ......... 514-286-7105 
Can Napean,Ont, Renmark EIc1ms. LId ... 613-727-0320 
Can Richmond Hill, Ont, Renmark Elc1ms. LId 

....................................... 416-881-8844 

Local Distributors 
CA Santa Monica, Master Distrs., .........• 213-452-1336 
AL Huntsville, Hal~Mark Elctrns. .......... 205-837-8700 
AL Huntsville, Marshallinds. ............. 205-881-9235 
AZ Phoenix, HaI~Mark EIc1rns. ........... 602-437-1200 
AZ Phoenix, Marshall Inds. ............... 602-496-0290 
AZ Tempe, Harper SID ................... 602-967-1464 
CA Canoga Park, Hal~Mark Elctrns. ...... 818-716-7300 
CA Chatsworth, Marshallinds ............. 819-407-0101 
CA Compton, Harper SiD................. 213-979-5090 
CA EI Monte, Marshall Inds. .............. 819-459-5500 
CA Irvine, Marshall Inds. .................. 714-859-5050 
CA Milpitas, Marshall Inds. . . . . . . . . . . . . . . .. 408-943-4600 
CA Rancho Cordova, Marshall Inds. ...... 916-835-9700 
CA San Diego, Hal~Mark Elctrns. ......... 619-266-1201 
CA San Diego, Harper SiD................. 619-578-2500 
CA San Diego, Marshallinds. ............. 619-578-9600 
CA San Jose, Hal~Mark Elctrns. .......... 408-948-0800 
CA Santa Clara, Master DiS/s. ...... ".... 408-496-6151 
CA Santa Fe Springs, MICRONET Computer Sys. 

....................................... 213-921-0068 
CA Sunnyvale, Harper SiD ................ 408-747-0333 
CA Sunnyvale, Marshall Inds. ............. 408-943-4600 
CA Sunnyvale, Time EIec1ronics .......... 408-734-9888 
CA Torrance, Hal~Mark EIc1rns. .......... 213-217-6400 
CA Tustin, HaI~Mark Elc1ms .............. 714-669-4700 
CO Englewood, HaI~Mark Elc1ms. ........ 303-790-1662 
CO Thcrnton, Marshall Inds. .............. 303-451-6444 
CT Wallingford, HaI~Mark EIc1ms. ........ 203-269-0100 
CT Wallingford, Marshallinds. ....... ,.... 203-265-3822 
CT Wallingford, Sager EIec1rical Supply Co. 

.. . . .. . . . .. . . . . .. . . .. . . . .. . . . . . .. . .. ... 203-265-4600 
FL Clearwater, Hal~Mark Elc1ms. ... . . . . . . 813-576-8691 
F.L Orlando, Hal~Mark Elc1rns. ........... 305-855-4020 
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FL 0t1and0, Marshall Inds. ..•...........• 305-841-1878 
FL Pompano Beach, HaI~Mark Elctrns. ..• 305-971-9280 
GA Norcross, Hal~Mark Elctrns. .......... 404-447-8000 
GA Norcross, Marshall Inds. ......... :.... 404-923-5750 
IL Schaumburg, Marshall Inds. .........• 312-491H>155 
IL Wood Dale, Hal~Mark Elctrns. ........ 312-860-3800 
IN Indianapolis, Hal~Mark Elctrns. . . . . . . .. 317-872-8875 
IN Indianapolis, Mar Elctms., Inc. ......... 317-633-6699 
IN Indianapolis, Marshall Inds. ........... 317-297-0483 
KS Lenexa, Hal~ark Elctrns. ............ 913-888-4747 
KS Lenexa, Marshall Inds. ...... ... • . . . . . .. 913-492-3121 
MD Battimore, Hal~Mark Elctrns. .......... 301-988-9800 
MD Gaithersburg, Marshall Inds. .......... 301-84(}-9450 
MA Billerica, Hal~Mark Elctrns. . . . . . .. . . ... 617-667-0902 
MA Hingham, Sager Elctm. Supp. Co. ..... 617-749-6700 
MA Wilmington, Marshallinds. ...•........ 617-658-0810 
MI Uvonia, LWC Distrs. .................. 313-464-7700 
MN Eden Prairie, HaI~Mark Elctrns. ....... 612-941-2600 
MN Plymouth, Marshall Inds. .............. 612-559-2211 
MO Earth City, Hal~Mark Elctrn ............ 314-291-5350 
MO Maryland Hgts., Chelsea Inds. ......... 314-997-7709 
NJ Fairfield, Hal~Mark Elctrns. ............ 201-575-4415 
NJ Fairfield, Marshall Inds. ............... 201-882-0320 
NJ Mt Laurel, Marshall Inds. (Philadelphia Div.) 

....................................... 215-627-1920 
NM Albuquerque, International Elctms. .... 505-345-8127 
NY Buffalo, SummR Distrs. . . . . . . . . . . . . . . .. 716-887-2800 
NY Hauppauge, Marshall Inds. . . . . . . . . . . .. 516-273-2424 
NY Johnson City, Marshallinds ........... 716-798-1611 
NY Lynbrook, LI_ Peerless Radio Corp .... 516-593-2121 
NY Rochester, Marshallinds. ............ 716-235-7620 
NY Ronkonkoma, Hal~Mark Elctms. ...... 516-737-0600 
NC Raleigh, Hal~Mark Elctms. ......... 919-872-0712 
NC Raleigh, Marshallinds. . . . . . . . . . . . . . . .. 919-878-9882 
OH Dayton, Marshallind ................. 513-236-8088 
OH Solon, Hal~Mark Elctms. .. . . . . . . . . . . .. 216-349-4632 
OH Solon, Marshall Inds. . . . . . . . . . . . . . . . . .. 214-248-1788 
OH Worthington, Hal~Mark Elctms. ....... 614-888-3313 
OR Beaverton, Almac Elctms. .. . . . . . . . . . .. 503-629-8090 
OR Beaverton, Marshall Inds. ............. 503-644-6050 
PA Mt Laurel, Marshallinds. ...... 215-627-1920 
TX Austin, Hal~Mark Elctrns. ............. 512-258-8848 
TX Austin, Marshall Inds. ................. 512-837-1991 
TX CarrolHon, Marshallinds. ............ .214-233-5200 
TX Dallas, Hal~Mark Elctms. ............. 214-341-1147 
TX EI Paso, Intemational Elctrns. ......... 915-598-3406 
TX Harper SID, Harper SIs. ............... 214-621-0500 
TX Houston, Hal~Mark Elctms ............ 713-781-6100 
TX Houston, Marshall Inds. ............... 713-895-9200 
ur SaH Lake City, Marshall Inds. ......... 801-485-1551 
ur West Valley, HaI~Mark Elctms. ....•..• 801-972-1006 
VT West Valley, Hal~Mark Elctms ......... 801-972-1008 
WA Bellevue, Almac Elctrns. .............. 206-643-9992 
WA Bellevue, Marshalllnds. ............... 206-747-9100 
WA Spokane, Almac Elctrns. .............. 509-924-9500 
WI New Berlin, Hal~Mark Elctms. ........ 414-797-7844 
WI Waukesha, Marshall Inds .............. 414-797-8400 
Can Bumaby, BC, RAE Indio Elec. Ltd ....... 604-291-8866 
Can Calgary, Alb., Cardinal Ind. Elec. Ltd .. 403-259-6817 
Can Calgary, AHa, Future Elctrns. . . . . . . . . .. 403-235-5325 
Can Downsview, Ont, Future Elctrns. ...... 416-638-4771 
Can Edmonton, Alb., Cardinal Ind Elec. Ltd 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 403-483-6266 
Can Edmonton, AHa. Future Elctrns. ....... 403-438-2858 
Can Guelph, Ont, EMJ Data Sys. Ltd ....... 416-454-2940, 

519-837-2444 
Can Montreal, Que., EMJ Data Sys. Ltd . . .. 514-849-4171 
Can Nepean, Ont, Carsten Elctrns., Ltd .... 613-726-9250 
Can Ottawa, Ont, Future Elctrns. .......... 613-820-8313 
Can Pointe Claire, Que., Future Elctrns. .... 514-694-7710 
Can Scarborough, Ont, Carsten Elctrns., Ltd 

....................................... 416-751-5002 
Can St Lauren~ Que., Carsten Elctrns_ Ltd 

Can Vancouver, BC, EMJ Data Sys. Ltd. . .. 
Can Vancouver, BC, Future Elctms. ....... . 
Can Winnipeg, ManRoba, Future Elctms. .. . 

514-334-8321 
604-732-7268 
604-438-5545 
204-339-0554 

EEMCO DIV., Datron Systems Inc.. 4585 Electronics P~ 
Los Angeles, CA 90039, Tel: 818-247-7060, TWX: 91 ()-
497-2269; FSC No.: 72121; Empl.: 300; Sis. Mgr: Russell 
Johnson 

EEV INC., 4 Westchester Plaza, Elmsford, NY 10523, Tel: 
914-592-6050, TELEX: 6818096, FAX: 914-682-8922; 
Empi.: 42; Sis. Mgr: Tom Soldano 

EFECTOR, INC., 805 Spring Dale Dr., Exton, PA 19341, Tel: 
215-524-2000, 800-441-8246, TELEX: 84-6437, FAX: 215-
524-2010; Empi.: 35; Sis. Mgr: J. Kelly 

EFI CORPORATION, 350 West 2700 South, SaH Lake City, 
UT 84115, Tel: 801-486-5871, 80(}-221-1174, FAX: 801-
466-8311; EmpL: 60; SIs. Mgr: George O. Stewart 

EG&G, INC., Electro-Optics Div., 35 Congress St, Salem, 
MA 01970, Tel: 617-745-3200, TELEX: 681-7405 EGGSA; 
FSC No.: 25506; Empi.: 500; Sis. Mgr: J. Murachver 

EG&G, INC, Electronics Components Div., 35 
Congress St, Salem, MA 01970, Tel: 617-745-3200, 
TELEX: 681-7405 EGGSA; FSC No.: 25506; EmpL: 500; 
Sis. Mgr: J. Murachver 

EG&G, INC, Photon Devices, 35 Congress St, Salem, MA 
01970, Tel: 617-745-3200, TELEX: 681-7405 EGSA; FSC 
No.: 25506; Empl: 500; SIs. Mgr: James Melnyk 

EG & G ALMOND INSTRUMENTS, 1330 E. Cypress 
St, Covina, CA 91724, Tel: 818-987-9521, TWX: 91 (}-584-

1320, FAX: 818-987-3151; Empl.: 380; SIs. Mgr: Dave 
Adams ................................... Do1708-1709 

Local Sales Offices & Reps 
FL Orlando, Truex Assocs. ............... 305-859-2160 
NY Yonkers, Sonkin Assocs... 914-988-8282 

EG & G BIRTCHER, EG & G, Inc., 4505 N. Arden Dr.lP. 
O. Box 5268, EI Monte, CA 91734-1268, Tel: 818-442-
2572, TELEX: 247345 EGGUR, FAX: 818-442-8127; FSC 
No.: 18915; SIs. Mgr: H. Robert Sproul; Dis!. Mgr: H. 
Robert Sproul ............................ C·1028-1029 

Locel Sales Offices & Reps 
AL Huntsville, Remeo .................... 205-533-3763 
lIZ Phoenix, Mercury Engrg. SIs. . . . . . . . . .. 602-244-0123 
CA Brea, Masco . . . . . . . . . . . . . . . . . . . . . . . . .. 714-529-0866 
CA San Diego, Masco .................... 619-234-6905 
CA Santa Clara, Nova-Tronix, Inc. ........ 408-727-9530 
CO Broomfield, Connors Co. .............. 303-466-9628 
FL Clearwater, HHP, Assocs. ............. 813-797-4447 
FL Maliland, HHP, Assocs., Inc ............. 305-831-2474 
FL Pompano Beach, HHP Assoc •. , Inc. ... 305-971-5750 
GA Atlanta, Remco .........•............. 404-447-6937 
IL Rollings Meadows, Heartland T echnlg. Mktg., Inc. 

....................................... 312-577-9222 
KS Shawnee Mission, M-S-B Assocs., Inc. 

....................................... 913-262-5500 
MD Ellicott City, Eastern Tech. Corp. ...... 301-461-7720 
MA Burfington, Conti-Younger Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-273-1582 
MI Spring Lake, Jim Finnegan & Co. ..... 616-848-4980 
MN Minneapolis, Hei-Lite SIs., Inc. ......... 612-861-6051 
NJ Haddonfield, Tr~ek SIs., Inc. ........... 609-429-1551 
NY Great Neck, Coakley, Boyd A Bett/Tylinsky 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518-466-9070 
NY Syracuse, IA Hotze Assocs. ........... 315-479-6841 
NC Raleigh, Remeo ...................... 919-787-2112 
OH Cleveland, Jim Finnegan & Co. . ...... 216-238-5905 
OH Dayton, Jim Finnegan & Co. . ......... 513-89(}-8322 
OR Beaverlon, Eclipse Mklg. Grp .......... 503-642-1661 
PA Doylestown, Monteiro Assocs., Inc ..... 215-345-5855 
PA Pittsburgh, Jim Finneagan & Co. . ..... 412-823-5400 
TX Dallas, E~m Mktg., Inc .............. 214-241-2166 
TX Houston, E~Com Mktg. ............... 713-35(}-8084 
WA Redmond, Eclipse Mktg. Grp. ......... 206-885-6991 
WI Milwaukee, Heartland Technlg. Mktg., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 414-931-0606 
Can Markham, Ont, P. J. Heenan, Ltd. ..... 418-474-0111 

Local Distributors 
CA Fullerton, Pyramid Elctrns ............. 714-773-0781 
CA Manhattan Beach, Prime Electro Prods. 

CA Santa Ana, E~m, Inc. .............. . 
CA Santa Clara, Pyramid Elctrns. ........ . 
CO Aurora, Jet Elctms. Supp. Co., Inc. .... . 
CT S. Windsor, Car-Lac Elctrns. . ........ . 
MA MiKord, Car-Lac Elctrns. ............. . 
MA Winchester, Rush Inds., Inc. .......... . 
MN Minneapolis, Stark Elctms., Inc. . ..... . 
NH Hudson, C & H Elctrns., Inc ........... . 
NY Bohemia, Car Lac Inds. SIs., Inc. . .... . 
NY Buffalo, Summit Distrs. ............... . 
NY Rochester, SummR Distrs. ...........• 
OH Englewood, Argent Inds. ............. . 
OR Beaverton, Murphy Elctrns. ....•...... 
TX Ft Worth, Industrial Elctrns. .......... . 
WA Ken~ Pyramid Elctrns ................ . 
WA Redmond, Murphy Elctrns. ........... . 
Can Mississauga, Ont, Rush Elctms. ..... . 

213-379-1724 
213-404-2981 
408-727-9810 
303-384-5487 
203-282-0631 
6,17-478-7797 
617-729-5800 
612-332-1325 
603-882-1133 
516-587-4200 
716-884-3450 
716-384-8110 
513-836-8633 
503-842-2001 
817-731-7321 
206-872-5800 
206-881-1234 
416-677-7280 

EG&G GAMMA SCIENTIFIC, Div. of EG&G Inc., 3777 
Ruffin Rd., San Diego, CA 92123, Tel: 619-279-8034, 
TELEX: 697938, FAX: 619-576-9286; EmpL: 75; SIs. Mgr: 
Robert RuH 

EG&G GEOMETRICS, Div. of EG&G Inc., 395 Java Dr, 
Sunnyvale, CA 94089, Tel: 408-734-4616, TELEX: 357435; 
FSC No.: 34314; Dist. Mgr: Doug Crice 

EG &G JUDSON, 21 Commerce Dr., Montgomeryville, PA 
18936, Tel: 215-368-6900, TELEX: 846120, ESYLNK: 
62820476, FAX: 215-362-6107; EmpL: 65 

EG&G RETICON, Div. of EG&G, 345 Potrero Ave., 
Sunnyvale, CA 94088-4197, Tel: 408-738-4268, TWX: 
91 (}-339-9343; Sis. Mgr: John Skurla 

EG&G 
EG & G ROTRON, Commercial Div, Saugerties, NY 

12477, Tel: 914-246-3615, TELEX: 551498; SIs. Mgr: 
Michael Keating; Dist. Mgr: Ralph Stevens 

EG & G ROTRON, Custom Div, Hasbrouck La, 
Woodstock, NY 12498, Tel: 914-679-5201, FAX: 914-679-
7080; FSC No.: 82877; Sis. Mgr: Mike Lyon; Dist. Mgr: 
Mary Fellows 

EG&G ROTRON, Industrial Division, Saugerties, NY 
12477, Tel: 914-246-3401, TELEX: 551498; FSC No.: 
551498; SIs. Mgr: Jay Jarboe; Dis/. Mgr: Jay Jarboe 

Local Sales Offices & Reps 
CA Huntington Bch_ GL SIs. .............. 714-841-1898 
PA West Chester, James Gasho Assocs. 

215-399-1685 

EG & G TORQUE SYSTEMS, 36 Ariington St, 
Watertown, MA 02172, Tel: 617-924-6000, TELEX: 95-
1736; Empl: 200; Sis. Mgr: W. F. O'Leary; -DiS!. Mgr: H. D. 
Waddell 

EG & G VACTEC, 10900 Page BIvd.,Sl Louis, M063132, 
Tel: 314-423-4900, TWX: 91 (}-784-0811, FAX: 314-423-
3956; Empl: 250; Sis. Mgr: D. Hertley; Dis!. Mgr: D. 
Hartley ......................................... a.1271 

Local Sales Offices & Reps 
lIZ Scottsdale, Interstate Mktg. .... ... . . . .. 602-244-9050 
CA EnCino, King-Way Assocs. ....... : .... 818-788-4124 
CA Redwood City, AuH Assocs. ........... 415-367-1710 
CO Buena Vista, C-Tech.. . .. . . . . .. . . . . . .. 303-395-2025 
FL Orlando, EAB Assocs. ................ 305-898-7444 
IL Highland Park, T. 8. Hunter Assocs. ... 312-433-7000 
IN Fort Wayne, Scott Elctrns. ............ 219-484-7865 
IN Indianapolis, Scott Elctrns. ............ 317-841-0010 
MD Laurel, R W. Mitscher Co. ............ 301-498-6090 
MA Norwood, Macinnis Co. ............... 617-762-8090 
MI Southfield, OEM Technical Sis. ...... 313-444-1680 
MN Eden Prairie, Rockmore Sis. .......... 612-941-1390 
MO St Louis, Acom Elctms. ............... 314-644-2510 
NJ MarHon, 8.G.R Assocs. ............... 609-428-2440 
NY Pittsford, C. W. Beach Co. . . . . . . . . . . . .. 716-588-3200 
NY Syracuse, C. W. Beach Co. ........... 315-446-9587 
OH CinCinnati, Scott Elctrns. .............. 513-791-2513 
OH Cleveland, Scott Elctrns. .............. 218-473-5050 
OH Dayton, Scott Elctms. ................. 513-294-0539 
OH Reynoldsburg, Scott Elctms. .......... 614-883-1281 
TX Dallas, S. W. Mktg. Assocs. ........... 214-341-8831 
VA Shipman, R W. Mitscher Co. .......... 804-283-5154 

Local Distributors 
CA EnCino, King Way West............... 818-788-4124 
CA Palo AHo, Zack Elctrns. ............... 415-326-5432 
CA Santa Clara, Allied Elctrns. ............ 408-727-1690 
FL Orlando, Nico ......................... 305-898-7444 
IL Chicago, Newark EIctms. ............• 312-638-4411 
IL Elgin, Allied Elctms. ......•............ 312-697-8200 
MO St Louis, Olive IndL Elec. ............. 314-428-4500 
OH Dayton, Televox, Inc ................... 513-294-4499 
TX Fort Worth, Allied Elctrns. ............. 817-336-5401 

EG & G WAKEFIELD ENGINEERING, 60 Audubon 
Rd., Wakefield, MA 01880, Tel: 617-245-5900, FAX: 617-
246-0874; Empl: 250; SIs. Mgr: Frank Casdia; Dis!. Mgr: 
Carl Swanson .................................. C·1660 

Local Sales Offices & Reps 
AL HuntsVille, Over & Over, Inc. ..... .'.... 205-837-7105 
CA Los AHos, Recht Assocs. ............. 415-984-6321 
CA San Diego, Mesa Elctrns. ............. 619-278-8021 
CO Denver, DeIHron Co. ........•......... 303-373-0300 
FL Tampa, Over & Over Inc ....•......... 813-626-9100 
GA Norcross, Over & Over, Inc. ........... 404-449-6205 
IL Rolling Meadows, Sumer, Inc. ......... 312-991-8500 
IA Cedar Rapids, c. H. Hom Assocs. ... . . 319-393-8703 
MD Timonium, Bresson Assocs. .......... 215-684-8460 
MI Uvonia, Luebbe Sis. .................• 313-477-3131 
MN Mendota Heights, G-II SIs. ............ 612-454-3088 
MO St Louis, John Macke Co. ............ 314-432-2830 
NY Commack, ERA, Inc. ..........•...... : 516-543-0510 
NY E. Rochester, Tri Tech Elctms. ........ 716-385-6500 
NY Fayetteville, Tri Tech Elctms. ......... 315-446-2881 
NC Charlotte, Over & Over, Inc. ........... 704-542-9111 
OH Cincinnali, Luebbe Sis. Co. ........... 513-53Q-0600 
OH Cleveland, Luebbe Sis. Co. ........... 215-333-0425 
OR Lake Oswego, RTS Inc. .. . . . . . . . . • • . . . 503-244-4123 
PA Narbeth, Bresson Assocs. ............ 215-684-8480 
TX Austin; Milco Mktg..................... 512-453-3023 
TX Richardson, Milco Mktg. ...........•.. 214-783-2716 
TX Stafford, Milco Mktg. ............•..... 713-723-5003 
ur Sandy, DeIHron Co. ................... 801-942-4678 
VA Forr~ Bresson, Assocs. ............. 215-684-6460 
WA Vashon, RTS Inc. ..................... 206-285-1363 
WI BrOOkfield, Sumer, Inc. •............•.. 414-784-6841 

Local Distributors 
AL Birmingham, Newark ....•......•..... 205-942-4044 
lIZ Phoenix,' Wyle ..................•... ,. 602-249-2232 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 671 



EG&G 
~ T8I'I'fl8, Bell ....•..•.••............... 602-966--7800 
~ T8I'I'fl8, Newark. . . . • . . . . . • . . • . . • . . . . .. 602-968-7441 
CA Buena Pk., Cypress •.. •. .. .• ... •.. .. .. 213-521-5230 
CA EI Segundo, Wyle ..•..•.•.••........•. 213-322-8100 
CA Foster City, Newark. • . . . . . • . . . . • . . . . • . 415-572-8300 
CA Fountain Valley, Camp. Center •. ..• ... 714-979-0433 
CA Garden Grove. Bell •.•....•........... 714-22()'0681 
CA Gardene. Bell .. . • . . . . • . . . . . . . . . . . . . . .. 213-515-1800 
CA Inglewood, Newark ................•.. 213-678-0441 
CA Irvine. Wyle .. . • • . . • . • . . . . . • • . • . . • . . . • • 714-863-9953 
CA Rancho Cordova, Wyle ...••...••..... 916-638-5282 
CA Roseville, Bell •..••.......••........•. 916-969-3100 
CA San Diego. Bell .....•.....•....•...... 619-268-1277 
CA San Diego. Cypress ......•..•.•...... 619-292-5611 
CA San Diego. Newark .......••...••...•. 619-481-1251 
CA San Diego, Wyle ...................... 619-565-9171 
CA Santa Ana, Eicom ........•....•...... 213-404-2961 
CA Santa Ana, Wyle ,. . . ... . . . ••.. .. . .. . .. 406-727-2500 
CA Santa Clara. Comps. Ctr. ... . . ..... . . .. 406-988-3751 
CA Santa Clara, Cypress .......•......... 406-435-8400 
CA Sunnyside, Bell ....................... 406-734-8570 
CA Thousand Qaks, Bell ................. 805-499-6821 
CO Denver, Newark ...................... 303-757-3351 
CO Thornton. Wyle ....................... 303-457-9953 
CO Wheat Ridge. Bell .................... 303-424-1985 
CO Wheat Ridge, Cypress ...•.......•.... 303-431-2622 
CT Bloomfield, Newark ................... 203-243-1731 
CT 8. Windsor, Carlac .......•............ 203-282-0631 
CT Wallingford, Midan •. .. . . . . . . . ... . . . ... 203-265-2077 
FL Casselberry, AFCOM ................. 305-767-8565 
FL Fl Lauderdale. Newark ............... 305-587-2372 
FL Graham/Largo. Bell .................. 813-541-4434 
FL Lake Mary, Elctm. Fasteners . . . . . . . . .. 305-321-4000 
FL Miami, Elc1m. Equip. .................. 305-871-3500 
FL Orlando, Newark ..................... 305-996-8350 
GA Atlan1a, Newark. . . . . . . . . . . • . . . . . . . . . . . 404-448-1300 
GA Norcross. Bell ........................ 404-662-0923 
GA Norcross. Specially ................... 404-458-6341 
IL Chicago. Bell ......................... 312-64()'1910 
IL Chicago, Newark ..................... 312-784-5100 
IL Elk Grove VI, GBl EIec. .............. 312-593-3220 
IN Carmel, AHex ......................... 317-848-1323 
IN Fl Wayne. Bell ...............•....... 219-423-3422 
IN Indianapolis. Bell ..................... 317-634-8202 
IN Indianapolis. Newark.................. 317-298-7070 
IN Lafayette. Bell ........................ 317-423-5564 
IA Cedar Rapids. Bell . . . . . . . . . . . . . . . . . . . . 319-395-0730 
IA Cedar Rapids. Dee Elctms. ........... 319-365-7551 
IA Cedar Rapids. Newark................ 319-362-1171 
KS Lenexa, Newark .....................• 913-492-6000 
KS Wichita. RSC ......................... 316-267-5213 
KY Louisville, Newark .................... 502-423-0280 
KY Metarie. Newark ...................... 504-888-5174 
LA Shreveport. Indl Elec. Supp. .......... 318-222-9459 
MD Bettsville, Newark..................... 301-937-5085 
MD Columbia, G.RS. . . . . . . . . . . . . . . . . . . . . .. 301-995-6744 
MD Rockville. capnol Radio Whlsrs ....... 301-681-2270 
MA Canton. Impact Sis. ................... 617-821-1500 
MA MiHord. CAR-LAC ..................... 617-478-7797 
MA Norwood, Ernlel Elc1rns. .............. 617-769-9500 
MA Winchester, Rush Inds. ............... 617-729-5800 
MA Woburn, JACO ....................... 617-933-7760 
MA Wobum, Newark .,. .. .. .. . . ... . . .. ... .. 617-935-8350 
MI Ann Arbor, Bell ....................... 313-971-9093 
MI Ann Arbor, Wedemeyer. . .. . . .. .. . . . .. 313-685-6611 
MI Grand Rapids, Newark ................ 616-241-6681 
MI Uvonia, RS Elec. ...................... 313-525-1155 
MN Minneapolis, Newark ................. 612-331-6350 
MN St Pau~ Gophers ..................... 612-483-3322 
MO Hazelwood, Newark .................. 314-731-1204 
MO Sl Louis. Newark ..................... 314-298-2505 
NE Omaha, Newark ..•................... 402-392-1221 
NJ Camden. G.RS. ... . . . . . . . . . . . . . . . . . . . . 609-964-8560 
NJ Clifton, Engrd. As.sernblies ............ 201-34()'0600 
NJ E. Hanover, Delburn ......•........... 201-684-0800 
NJ Kenilworth, Newark .... , .............. 201-272-8410 
NJ Penshauken, Newark ................. 609-663-8490 
NJ SPringfield, Route Elec ................ 201-379-7710 
NM Albuquerque. Bell . . . . . . . . . . . . . . . . . . . . . 505-292-2700 
NY Bohemia, Car-Lac .................... 516-567-4200 
NY Buffalo, Genesee Radio .............• 716-873-9681 
NY Buffalo, Summit ...................... 716-884-3450 
NY Commack. CAR-LAC .......... ,...... 516-282-0631 
NY Farmingdale, Sernispecialists ......... 516-293-2710 
NY Hauppauge, JACO . . . • . . . . . . . . . . . . . . . . 516-273-5500 
NY Henrietta, CAM/RPC ................. 716-334-5600 
NY Rochester, Newark ..•................ 716-473-6600 
NY Rochester, Summn ..............•.... 716-334-8110 
NY Suffern. Nobel Elec. .. . . . . .. . . . ... . . ... 914-357-4500 
NY Valley Stream. Newark .......•....... 516-887-2100 
NC Greensboro, Newark. . . . . . . . . . . . . . . . . • 919-292-7240 
NC Raleigh, Southeastern Elc1ms. •....... 919-828-2311 
NC Winston-Salem, Kirkman Elec ......... 919-722-9131 
OH Cincinnati, Bell........................ 513-772-1661 
OH Cincinnati, Hughes Peters .........•.. 513-351-2000 
OH Cleveland, CAM/Ohio ................ 216-461-4700 
OH Cleveland, Darrah .................... 216-631-0912 
OH Columbia. Newark .................... 614-451-0002 

Manufacturers and Sales Offices Directory 
OH Columbus. Bell ........•............•. 614-695-1590 
OH ColumbuS.Hughes Peters ....•..•..•. 614-294-5351 
OH DayIon. Bell ....••.................... 513-434-8231 
OH Dayton, Stotts. Friedman ••..•....•..•. 513-298-5555 
OH Warren. REM Elec. . . . . . . . . . . . . . . . . . . .. 216-373-1300 
OK Oklahoma cny, Newark .,. • . . . . . . . • . •• . 405-495-5000 
OK Tuls.a Altair. . . . . . . . . . . . • . • • . . . • . . . . . •• 918-252-5781 
OK Tulsa, Radio Inc. .... ;................. 918-587-9123 
OR Besverton. Comp. Resources ......... 503-641-8468 
OR Hillsboro, Wyte .....•......•.....•..•. 503-840-6000 
OR Lake Oswego. Bell . . . • . . • . . . . . . • . . . . .. 503-241-4115 
OR Portland, Newark ...••...•........•..• 503-620-1614 
OR Wilsonville. Shelley-Ragon ...........• 503-682-2929 
PA Allentown. Newark ..•...•............• 215-434-7171 
PA Montgomaryville. Pyttronic ..•......... 215-643-2850 
PA Pittsburgh, CAM-RPC .......•......... 412-782-3770 
PA Pittsburgh, Newark ................... 412-787-7740 
PA Reading, Berbey .........•............ 215-376-7451 
RI Knoxville, Newark .............•...... 615-588-8493 
RI Warwick. Newark .•................... 401-736-4010 
TN Nashville, Bell ..•..................... 615-367-4400 
TX Austin, Wyle ....•..................... 512-634-9957 
TX Dallas, Cypress .. . . . . . . . . . . . . . . . . . . . .. 214-889-1435 
TX Dallas, Newark .•........•.........•.. 214-494-5911 
TX Houston. Altair. . . . . . . . • . . . . . . . . . • . . . .. 713-462-3029 
TX Houston. Newark ..................... 713-782-4800 
TX Houston. Wyle . . . . . • . . . . . . . . . . . . • . . . .. 713-879-9953 
TX McKinney, Prima ..................... 214-542-7915 
TX Richardson. Altair. .................... 214-231-5168 
TX Richardson. JACO .................... 214-235-9575 
TX Richardson. Wyle ..................... 214-235-9953 
TX Stafford, Harrison Equip. .............. 713-879-2660 
TX Sugarland, Quality Comps. .......•.... 713-491-2255 
UT SaH Lake cny, Bell ................... 801-972-6969 
UT SaH Lake City, Newark................ 801-464-6611 
UT Sa~ Lake cny, Wyte .................. 801-974-9953 
VA Arlington, Newark. . . • . . . . . . . . . • . . . . . . . 703-522-()680 
VA CharlottesVille, Virginia Elec. .......... 804-296-4184 
WA Bellevue. Bell .•..•..•................• 206-747-1515 
WA Bellevue, Newark ...•................. 206-841-9600 
WA Bellevue, Wyle . . . . . . . . . . . . . . . . . . . . . . . . 206-453-8300 
WA Redmond, Shelley-Ragon ............• 206-241-1980 
WI Milwaukee.lndl Elec. •.........•..•... 414-276-1212 
WI Milwaukee, Newark .....•.........•... 414-463-1100 
WI Ocomonowoc. GW Elec. .............. 414-567-9445 
WI Waukesha, Bell •.....•...•............ 414-547-8879 

EGIS CORPORATION, P. o. Box 751, Barrington, IL 
60011-0751, Tel: 312-639-4448, TELEX: 85()'336-1335 
IMD, FAX: 312-639-8710; Empl.: 14; SIs. Mgr: Tim Neale; 
Dist. Mgr: Glenn P. Antonic 

EH ELECTRONICS, INC., See Wavetek San Diego, 
Inc., Tel 619-279-2200 ' 

EH ELECTRONICS, INC., Sub. EH Inti., Inc, 48507 
Milmont Drive. Fremont CA 94538, Tel: 415-651-2340, 
TWX: 91 ()'388-7258; FSC No.: 13488; Empl.: 67; Sis. Mgr: 
Donald F. Smnh 

EHRHORN TECHNOLOGICAL OPERS., INC., P.o. 
Box 688, Canon cny, CO 81212, Tel: 303-275-1613; Empl.: 
70; Sis. Mgr: Mark Forbes 

FAX: 401-738-7154 
EICHHOFF ELECTRONICS, 205 Hallene Rd, Warwick. 

RI 02886, Tel: 401-738-1440; Empl.: 280; SIs. Mgr: Gemot 
O. Gust. VP, Sis. & MkIg.; DiS!. Mgr: Glenn Johannsen 
.........................•. Ao l848-1651; B01412-1413 

Local Sales Offices & Reps 
CA Redwood City, James S. Heaton Co, Inc. 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. 415-367-9000 
CA Simi Valley, Tr~Electro SIs., Inc. ......• 805-527-3317 
CO Denver, Quorum 3 • . . . . . . . . . . . . . . . . . .. 303-696-8480 
CT Simsbury, Electrotechnika, Inc. ?..... 203-658-6762 
FL Tampa. SId. Mklg. Inc. ................ 813-933-5833 
FL W. Melbourne, Dale Moats ............ 305-725-7073 
IL Franklin PI<.. Stetco, Inc. . .. .. . . . .. . .. .. 312-671-4208 
MA Chelmsford, Encolronics, Inc. ......... 617-256-4207 
MI Uvonia, Wenner & As.socs. ............ 313-591-7955 
MN Minneapolis. Elaclro-8erv Co. •.•.. .. .. 612-338-3475 
NY Great Neck. F & F Metro, Inc... . • . . • .. 516-482-4080 
NY Rochester, l.uptOn As.socs. ........... 716-381-4800 
NC Charlotte. W. L Moorhead & Co. •..•.. 704-366-2791 
OH Manstield, R J. Goosman & Assocs. .. 419-758-5746 
OR Portland, Michael Carroll .............. 503-629-9871 
PA Birchrunville, Jadelectronics As.socs .. 215-296-3600 

TN Chattanooga. Sletco, Inc. ....••....•.. 615-899-6831 
TX Dallas, Comp. Technlg. ...•......•.•.. 214-763-8831 
UT SaH Lake,cny, Quorum 3 ....•.....•.. 801-843-9227 
WA Seattle, wac Technlg. Grp.. Inc. . .. .••• 206-285-0210 
Can Oakville, Ont.. HaHronics Ltd. . . • . . . . . .. 416-844-2121 

EIKONIl<, Electronic Pre-Press Systems. Inc.. 15 
Wiggins Avenue. Bedford. MA 01730; Tel: 617-278-7161, 
TELEX: Vern Heinz; Empl: 175; SIs. Mgr: Vern Heinz 

EI MICROCIRCUITS, INC, 1650 Madison Ave.. Mankato. 
MN 56001, Tel: 507-345-5766; Empl.: 25; SIs. Mgr: Perry 
Eimers 

EI NORTH AMERICA. 435 E. 79th St.. New York, NY 
10021, Tel: 212-517-5622, TELEX: 803347 'EINA' 

EIP MICROWAVE, INC, 2731 North First St.. San Jose. CA 
95134, Tel: 406-433-5900, TWX: 91 ()'338-0155, FAX: 408-
434-0258; FSC No.: 34257; Empl: 200; SIs. Mgr: BoIiLofl 

ErTEL MFG, 33208 Paseo Cerveza, Sle. G, San Juan 
Capistrano. CA 92675, Tel: 714-24Q.3933; Empl: 6; SIs. 
Mgr: H. Mengel 

ELANTEC, INC., 1996 Tarob Ct.. Milpitas. CA 95035, Tel: 
408-945-1323, 800-821-7429, TWX: 91()'997-0649; FSC 
No.: 84762; Empl: 90; Sis. Mgr: Ralph Granchelli 

ELASTIC STOP NUT DlV., Harvard Inds. Inc, 3200 
Country Club Rd.. Pocahontas, AR 72455, Tel: 501-892-
5201; Empl.: 175; SIs. Mgr: R Durette; Oist. Mgr: G. 
Bennett 

ELASTOMERIC TECHNOLOGIES INC, 
(FORMERLY PCK ELASTOMERICS), See PCK 
Elastomerics 

ELCO, KTRONICS, 1333 Lawrence Expwy, Sune 145, 
Santa Clara, CA 95051, Tel: 408-241-3024, FAX: 406-241-
6546 

ELCO CORP., Electronic Connector Div, Huntingdon 
Ind'l Park, Huntingdon, PA 16652, Tel: 814-643-0700, 
TWX: 51().691-3117; Empl: 500; SIs. Mgr: W. J. Graef; 
Oist. Mgr: W. G. Solomon 

ELCOM INDUSTRIES, INC, 10268 Bach Blvd.. St Louis. 
MO 63132, Tel: 314-429-3100, TELEX: 1561229 ELCOM 
UT;'Empl.: 20; Sis. Mgr: Thomas C. Noel 

ELCOM SYSTEMS, INC., 932 Clint Moore Rd.. Boca 
Raton, FL 33487, Tel: 305-994-1774; FSC No.: 32424; 
Empl: 8; SIs. Mgr: D. Pollachek .............•. A01768 

Local Sales Offices fix Reps 
EXP 1M. Mattapoisett Clark Export-Import Co. 

.......••.•.............•..•..•..•.••.. 617-758-8448 

ELCON PRODUCTS INTERNATIONAL COMPANY, 
42700 Lawrence Place, Fremont CA 94538, Tel: 415-49(). 
4200, FAX: 415-49()'3740; FSC No.: 85901; Empl.: 33; Sis. 
Mgr: Shirlee Gendreau (inside Sis. Mgr.) 

Local Sales Offices & Reps 
CA La Miranda,lsys West .•.............. 714-738-1582 
CA San Jose. Isys. Inc. ................... 408-259-0800 
CT Danbury, Hathaway Elctms. . . . . . . . . . .. 203-79().6993 
GA Norcross, S.E Power Comps. .•....... 404-448-2458 
KS Kansas cny, Bonner & As.socs ....... 816-756-0082 
MA Lexington. Hathaway EIc1ms. ....•.... 617-881-7010 
MN Minneapolis. Boerger & As.socs . . . . . .. 612-56Q.3435 
MO Kansas cny, Bonner & As.socs ........ 816-756-0082 

. NJ Basking Ridge, Churchill As.socs ..... 201-204-0744 
NY Larchmon~ Hingston Walsh As.socs .. 914-634-5781 
NC Greensboro, S.E. Power Comps. ...... 919-275-4711 
OH Beachwood, Elc1rn. Salesmasters, Inc. 

. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . . . • . • . 216-831-9555 
OR Lake .oswego. RTS, Inc. ...•......•..• 503-635-4927 
PA Trevose, P.SA ....................... 215-245-0513 
TX Dallas, Dynarnark Tech. SIs. .........• 214-437-3333 
WA Vashon. RTS, Inc. .. .. .... . . . . . .. . . .. .. 206-285-1363 
Can Mississauga. Ont.. Patlon Aircraft & Inds. 

. . . . . . • . . .. . . . . • . . . . . . . . . . . . . • . .. . . . . . • 416-624-5572 

ELDEC CORP., Monitor & Control Div, 16700 13th Ave. 
W, P.O. Box 100, Lynnwood, WA 96046-0100, Tel: 206-
743-1313, TELEX: 32-8959, TWX: 910-449-2855; Empl.: 
1321 

ELDEC CORP, Power Conversion Div., 16700 13th 
Ave. W, P.O. Box 100, Lynnwood, WA 98046-0100, Tel: 
206-743-1313, TaEX: 497-0640, TWX: 910-449-2855; 
Empl.: 1400 

ELDEC CORPORATION, Sensing Systems Div, 
22000 Bothell Way-8.e, Bothell, WA 98041-3002, Tel: 206-
487-4000, TELEX: 910-449-0873 . 

672 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ELDRE CORPORATION, 1500 Jefferson Ad., Rochester, 

NY 14623, Tel: 716-427-7280, TWX: 510-253-4347, FAX: 
716-272-0018; FSC No.: 19848; EmpL: 220; Sis. MgT: 
James N. Fitzpatrick 

ELEC-TEl<, INC. 10280 Alliance Rd., Cincinnati, OH 45242, 
Tel: 513-793-7937; FSC No.: 5U373; EmpL: 10; Sis. MgT: 
Rick Groth 

ELECTRAC, INC. 1614 Orangethrope Way, Anaheim, CA 
92801, Tel: 714-879-6021, TB.EX: 692433; FSC No.: 
016154; EmpL: 35; Sis. MgT: Roland H. Wills 

ELECTRICAL INDUSTRIES, North American Philips 
Corp. 691 Cenlral Ave. Murray HilL NJ 07974, Tel: 201-
464-3200, TWX: 71 (}O964-7979; FSC No.: 20093; Empl.: 
300; SIs. MgT: D.V. Wilson 

ELECTRICAL INSTRUMENT SERVICE, 25 Dock St, 
Mt Vernon, NY 10550, Tel: 914-699-9717; FSC No.: 
32590;16034A; EmpL: 35 ................. 0-1320-1321 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. ......... . 
CO Commerce City, Williams Assocs. ....• 
DC Washington, Whitcomb Assocs. ...... . 
IL Lincolnwood, Saffro & Assocs. ....... . 
KS Shawnee Mission, CornIel - Midwest .. 
MD Baltimore, Wh~comb Assocs. ........ . 
MA Lexington, Zleco .................•..•. 
MI Southfield, Cornlel Inslrs. Co. ........ . 
MN Minneapolis, Hei-Lfte SIs. ...........•. 
MO Sl Louis, Cornlel - Midwest .......... . 
NM Albuquerque, Williams Assocs. ...... . 
NY Mount Vernon, ElctrL Inslr. Svc . ...... . 
OH Cleveland, CornIel Instrs. Co. . ....... . 
OH Dayton, Cornlellnslrs. Co. . .......... . 
OH Hilliard, Cornlel Instrs. Co ............. . 
OK Tulsa, Data MkIg. Assocs. .........•.. 
PA Pittsburgh, Cornlel Inslrs. Co. . ....... . 
TX Austin, Data Mktg. Assocs. .•... ' ....•.. 
TX Dallas, Data Mktg. Assocs. ........... . 
TX Houston, Data MkIg. Assocs. ........ . 
TX San Antonio, Data Mktg. Assocs. ..... . 
UT SaK Lake City, Williams-Assocs. ..... . 
WI Lake Mills, Saflro & Assocs. .......... . 
can Beaconsfield, Que. Mesurina LleefLtd 

602-947-4297 
303-289-5647 
202-737-0763 
312-677-9720 
913-268-0762 
301-889-1245 
617-861-8300 
313-358-2505 
612-861-6051 
314-991 -5363 
505-255-1638 
914-699-9717 
218-442-8080 
513-426-5310 
614-878-8305 
918-494-2711 
412-922-5720 
512-443-7722 
214-861-0300 
713-78(}O2511 
512-342-3031 
801-532-7701 
414-848-2605 

514-697-6581 

ELECTRICAL STANDARDS DIV., E.S.R.S., Inc., 7337 
Greenbush, N. Hollywood, CA 91605, Tel: 818-765-4224; 
Empl.:6 

ELECTRICAL WINDINGS, INC. 2015 N. Kolmar Ave., 
Chicago, IL 60639, Tel: 312-235-3360; FSC No.: 72128; 
Empl.: 160; SIs. MgT: Donal R. Murphy 

ELECTRIC DEVICE, PO Box 337, Canfield, OH 44406, Tel: 
216-533-,1", FAX: 216-533-2639 

ELECTRIC INDICATOR COMPANY INC. 272 Main 
Ave. Norwatk, CT 06851, Tel: 203-647-5861; FSC No.: 
73693; EmpL: 60 

ELECTRIC MOTOR ENGINEERING, 1847 Victory Blvd., 
Glendale, CA 91201, Tel: 818-502-1866, TB.EX: 4973366 
EME INC LSA, FAX: 818-502-1780; Empl: 5; SIs. MgT: 
Jerry Kibler; Dis!. MgT: Jerry Kibler 

Distributor 

ELECTRIC SWITCHES, INC., 2478 Fletcher Dr. Los 
Angeles, CA 90039, Tel: 213-66Q-1310, TWX: 91(}O321-
2971; EmpL: 42; Sis. MgT: Louis Lim ..... B.1708-1709 

617,619,621,624,638,641,643, 
644,657,663,695,706,714,716,721, 
727, 734, 740, 747, 755, 772, 789, 794 

ELECTRIC TACHOMETER, 68th & Upland SIs., 
Philadelphia, PA 19142, Tel: 215-SA6-7723, TB.EX: 83-
1475, FAX: 215-724-3682; FSC No.: 20049; Empl.: 50; SIs. 
MgT: F. M. Porter 

ELECTRIC TIME COMPANY, INC., P.D. Box 466, 
Medfield, MA 02052, Tel: 617-359-4396, FAX: 617-359-
4482; FSC No.: 6845; EmpL: 10 

ELECTRO ASSEMBLIES CORP. 425 Huehl Rd., Bldg. 
17, Northbrook, IL 60062, Tel: 312-498-6520; FSC No.: 
09250; Empl.: 60; SIs. MgT: Greg Andrews 

I _I ELECTROCHEM 
INDUSTRIES 

FAX: 716-759-7390 
ELECTROCHEM INDUSTRIES, Wilson 

Greatbatch Ltd., 10000 Wehrle, Clarence, NY 14031, 
Tel: 716-759-7320, TELEX: 137-084; FSC No.: 6U589; 
EmpL: 300; Dis!. MgT: R Ameri ................ 0-1453 

Local Sales Offices & Reps 
AZ Scottsdale, SM.S. Assocs. ............ 602-998-0831 
AR Little Rock, Erickson Sis., Inc .......... 501-455-0618 
CA Garden Grove, Eisco Elctms., Inc. ..... 714-891-4621 
CA San Diego, Eisco EIctms., Inc. ......... 619-292-1771 
CA Santa Clara, Nova-Tronix, Inc. ........ 408-727-9530 
CO Englewood, Omega Ltd. .............. 303-762-1921 
FL Boca Raton, R W. Mnscher Co. . . . . . . . 305-368-3841 
FL Sanford, R W. MHscher Co. ....... . . .. 305-322-7141 
IL Park Ridge, Metcom Assocs. Corp. . . . . 312-696-1490 
IN Indianapolis, STB & Assocs., Inc. ...... 317-644-9227 
LA Chalmette, Erickson SIs., Inc. . . .. .. . . .. 504-271-1976 
MA Waftharn, Del Tech SIs. .•............. 617-894-4550 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-464-0203 
NJ Medford, Champion Elctm. SIs., Inc. ... 608-983-0932 
NY Clarence, R W. Mnscher Co. Inc ...... 716-759-2350 
NC Pineville, JWL Assocs., Inc. •.....•.... 704-541-5750 
OH Beachwood, Electronic Salesmesters 

TX Dallas, Erickson Sis., Inc .............. . 
TX Houston, Erickson SIs., Inc. . ......... . 
TX Round Rock, Erickson !lis., Inc. . ..... . 
UT Salt Lake City, Omega Ltd. ........... . 
WA Bellevue, Nova-Tronix, Inc. . ......... . 
can Downsview, Designtronics ........... . 
can Vancouver, Blakewood Elctms. ...... . 

Local Distributors 

216-831-8647 
214-739-5933 
713-953-9513 
512-244-3068 
801-277-8061 
206-634-7355 
416-747-1171 
604-261-8099 

CA Long ben, Battery Speciafties ......... 213-437-1809 
CA San Diego, Tauber Elctrns. ........•.. 619-274-7242 
CA San Jose, Rose Elctms. .•............ 408-263-2934 
CO Englewood, Colorado lEI, Inc. ......... 303-694-9444 
MA Sharon, Adcour,Inc. ..............••.. 617-764-8123 
MI Ann Arbor, Wedemeyer Elctms. Supp. Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-665-8611 
NJ Clifton, Engrd. Assemblies Corp. ...... 201-34(}006oo 
TX Houston, Kent EIctms. ........•....... 713-978-5890 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
Can CeIgary, Alberta, Saynor Varah Inc. ... 403-255-9550 
Can Don Mills. Ont, Saynor Varah Inc. .. ... 418-445-2340 
Can Edmonton, Alberta, Saynor Varah Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 403-461-2222 
Can Vancouver, BC, Saynor Varah Inc. .... 604-873-3211 
can Victoria, BC, Pacific Coast Elctms. LId 

604-385-5111 
can Winnipeg, Man~oba, Sayoor Varah Inc. 

204-833-6190 

ELECTROCOM INDUSTRIES, 1105 N.lronwood Dr. S. 
Bend, IN 46615, Tel: 219-232-2743; FSC No.: 27114; SIs. 
MgT: B. Jaffe 

ELECTRO COMP. INC. 2415 Main St, Stratford, CT 
06497, Tel: 203-375-5811 

ELECTRO CORPORATION, SUb. of Fasco Industries 
Inc. 1845 57th Street, P.O. Box 3049, Sarasota, FL 33578, 
Tel: 8,3-355-841" TELEX: 52683, FAX: 813-355-3120; 
FSC No.: 81692; EmpL: 200; SIs. MgT: John MacKay; Dis!. 
MgT: Ron Essig 

ELECTRO-CRAFT, 1600 2nd Sl s.. Hopkins. MN 55343, 
Tel: 612-931-2700 

ELECTROCUBE, 1710 So. Del Mar Ave., San Gabriel, CA 
91776, Tel: 816-573-3300, FAX: 818-26Q-9259; FSC No.: 
14752; EmpL: 175; Sis. MgT: Gene Williams; Dis!. MgT: 
Gene Williams 

Local Sales Offices & Reps 
AZ Scottsdale, EDP & Assocs. 
AR Doby Assocs. ........................ . 
CA Newport Ben, Forbes Pacific ........ . 
CA Palo Alto, Home Electro SIs. / ........ . 
CA San Diego, Forbes Pacific • (. ........ . 
CO Englewood, Megatronix •.............. 
FL Tarpon Springs, LP Sis. .............. . 
GA Allanta, JWL Assocs. ..•.............. 
10 Boise, Ray Over SIs. ......•.....•..... 
IL Downers GrOve, Richmar Elctm SIs. .. 
IN Indianapolis, Richmar Elctm. Sis. ..... . 
MD Chevy Chase, T. Griffin Co. . ......... . 

602-991-6119 
601-981-1138 
714-722-6174 
415-494-8777 
714-722-6179 
303-799-3700 
813-934-4749 
404-32(}O 7643 
208-695-6179 
312-968-0118 
317-846-6383 
301-951-0112 

ELECTR 
MA Reading, C. Godfrey Co. .............. 617-944-2230 
MN Minneapolis, ElecIro-Serv Cp .......... 612-338-3475 
MS Jackson, DobyAssocs. ............... 601-961-1138 
MO Raytown, Centech Sis. . . . . . . . . . . . . . . .. 816-358-8100 
MO Sl Louis, Centech SIs. ..............•. 314-291-4230 
NM Albuquerque, EDP & Assocs. ......... 602-991-6119 
NY Great Neck, MOS Assocs. ............ 518-467-3966 
NY Rochester, Gislason SIs. .............. 716-454-4741 
NC Raleigh, JWL Assocs. ..•.............. 918-781-7566 
OH Cleveland, KW. EIctm. Sis. ............ 216-491-9177 
OH Dayton; KW. EIctm. SIs. ......•........ 513-69(}o2150 
OR Portland, Ray Over SIs., Inc. . . • . . . . . . .. 208-695-6179 
PA Allison Park, KW. EIctm. Sis. .......... 412-487-4300 
PA Paoli, T. Griffin Co. .................... 215-647-1550 
TX Austin, Richmar EIctm. SIs. ........... 515-251-7582 
TX Plano, Richmar EIctms. Corp. ......... 214-424-8388 
WA Kirldand, J. Findley Co. ................ 206-822-7510 
WA Seattle, Ray Over Sis. •............... 206-695-6179 
WI Butler, Richmar EIctm. Sis. ............ 414-781-1730 

Local Distributors 
AZ Tempe, Acacia SIs. Inc. ............... 602-694-2874 
CA Chatsworth, Mil-Comm Dislrs. ........ 213-998-3111 
CA Irvine, Acacia SIs. Inc. . . . . . . . . . . . . . . . . . 714-66(}0Q834 
CA San Diego, Acacia SIs. Inc. ............ 619-565-4365 
CA San Diego, Mock III SIs. . . . . . . . • . . . • . . . 619-56(}o0515 
CA Sunnyvale, Acacia Sis. .. . . . . . . . . . . . . .. 408-745-7200 
CO Lakewood, Acacia SIs. ................ 303-232-2882 
FL N. Clearwater, EIctm. Precepts ........ 813-53(}O9781 
FL Pompano Bch., Eicon ...•.....•...•... 305-781-8600 
IL Elk Grove Village, Nu-Way EIctms. .... 312-437-7120 
IL Morton Grove, Nedco Elctms. . . . . . . . . . 312-966-6000 
NJ Newark, Meltronics ................... 201-242-1686 
NY Ronkonkoma, Prime Comps. .......... 516-737-1730 
OH Englewood, Argent Inds. .....•........ 513-838-6633 
OH Solon, Repro, Inc. .................... 218-248-8900 
OK Tulsa, Altair Co........................ 918-252-5781 
OR Beaverton, Acacia SIs. Inc. . . . . . . . . . . . . 503-646-3377 
PA McKean, Advacom ................... 814-476-7774 
TX Houston, Altair Co. .. . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson, Altair Co. . . . . . . . . . . . . . . . . . 214-231-5166 
WA Sumner, Acacia Sis., Inc. .......•...... 206-662-6931 
Can Concord, Ont., Astec Comps. . . . . . . . . . . 416-668-4022 

ELECTRODAT A, INC. 23020 Miles Rd., Bedford Heights, 
OH 44128, Tel: 216-663-3333, TWX: 81(}0427-2280; FSC 
No.: 34-1173465; Empl: 15; SIs. MgT: Philip Ardire; Dis!. 
MgT: Philip Ardire 

ELEa'~g,rMAMICB 

FAX: 312-255-3827 
ELECTRODYNAMICS, INC., A Talley Inds. Co., 

1200 Hicks Ad., Rolling Meadows, IL 60006, Tel: 312-259-
0740, TELEX: 28-1070; FSC No.: 10238; EmpL: 250; Sis. 
MgT: Frank Rafferty ......................•..•.. 0-1129 

Local Sales Offices & Reps 
CA Alhambra, M. W. Riedel & Co. ......... 213-283-7694 
CA Hayward, Liaison, Inc. .. . . . . . . . . . . . . . .. 415-783-1131 
CO Denver, West High-Tech, JV .•...•...• 303-477-8180 
CT Old Saybrook, FJS Assocs. ........... 203-388-5374 
IA Cedar Rapids, J.R Sales Engrg........ 319-393-2232 
MD Severna Park, Delmarva Engrg. Assocs., Ltd. 

..............•........•.........•..... 301-647-8007 
MA Burlington, FJS Assocs. .. .. .. .. .. .. ... 617-273-5959 

Over 
100,000 
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ELECTR 
MN Minneapolis, lWC Sis. .... : •........•. 612-636-1770 
Me St Louis, Midwest Meridian Corp. ...•. 314-878-4441 
NJ Basking Ridge, Churchill Assocs...... 201-204-0744 
NY Larohmont, Hingston Walsh Assocs., Inc. 

. . . . . . . . . . . . . . . . . . • . . •. . . . . . . . . . . . . . . . . 914-834-5781 
NY Pittsford, Noeth Honsinger Assocs. ... 716-586-9002 
OR Togard, ElTech, Inc ..•......•.... :..... 503-684-3458 
PA Nonis1own, Rivco January Inc. ........ 215-631-1414 
1)( Roanoke. CMR ................. "' .... ' 817-37!Hl540 
WA Bellevue, ElTech, Inc. ...•............. 206-643-4330 

ELECTRO. DYNAMICS, Sub. of SFE Technologies. 
9075 Cody, Overland Par1<, KS 66214 Else. Dyne.. Tel: 913-
886-1750, TB..EX: 42254 

ELECTRO-DYNAMICS DEY. CO, 475 Mt Hood Dr. S.W, 
Issaquah, WA 98027-4038. Tel: 206-392-2493; FSC No,: 
9J838; Sis. Mgr: W. A. Pommer 

ELECTRQ-OYN CORPORATION, 90 sparta Ave.. 
Sparta, NJ 07871, Tel: 201-729-9350, FAX: 201-729-8412; 
EmpL: 40; Sis. Mgr: Alex JOI$rl .......... : .... 001711 

Local Salas Offices & Reps 
CA MIn. View, PoHronics ..............•.. 415-960-3020 
FL Pompano Bch, Bolton Assocs. . . . . . . .. 305-975-7245 
IL Wheeling. Ed Joyner & Co ............ 312-52()'12OO 
MD Annapolis, Parogem .................. 301-269-1898 
MA Needham Hgts.. Todino Engrg. Sis. ... 617-444-7925 
NJ Englewood Cliffs, Masin Esco,. . . . . . . .. 201-569-6668 
NY Hauppauge, Masin Esco ............•. 516-273-3500 
OH Solon,' Five-Star Elc1ms. .............. 216-349-1611 
PA Dresher, CMS Mktg. .................. 215-885-4424 
TX Irving. Space Elctms. ................. 214-251-3636 

ELECTROFILM, 27727 Avenue Scott. P.O. Box 55669, 
Valencia, CA 91355, Tel: 805-257-2240, TELEX: 65-1438; 
FSC No.: 85932; EmpL: 75; SIs. Mgr: Richard W. Pearson 

ELECTRO· FILMS 

FAX: 401-738-4389 
ELECTRO-FILMS, INC., 111 Gilbane St, Warwick 

Central IndL PI<., Warwick, RI 02886, Tel: 401-736-9150, 
TWX: 71 ()'382-0405; FSC No.: 57252; EmpL: 240; Sis. 
Mgr: Frank Urrico, Dir, Mktg. SIs. ......... A·1932-1933 

Local Salas Offices & Reps 
CA Senta Ana, Weatherman Assocs. ..... 714-544-1304 
CA Sunnyvale, NES Assocs. . . . . . . . . . . . . .. 406-738-3259 
CO Ft Collins, Rep Sis. ................... 303-226-1504 
FL St Petersburg, OXI ................... 813-894-4556 
GA Chamblee, BeL Inc. ................... 404-455-0405 
IL Palatine, M & S SIs. ................... 312-934-1200 
IN Ft Wayne, Corrao Marsh ............. 219-482-2725 
MA Bedford, Vector Assocs. .............. 617-271'0000 
MI Livonia, Electro SIs. Assocs. .......... 313-421-7500 
MN Minneapolis, PSA ..................... 612-835-5281 
NM Albuquerque, Wes1ern High Tech. Mktg. 

. .. . .. . .. . .. . .. .. .. .. . .. .. . . . . .. .. .. ... 505-884-2256 
NY Plainview, Robert Smilh Assocs. ...... 516-681-3155 
NY Syracuse. Labtronics ................. 315-455-7314 
NJ Whippany, Robert Smilh Assocs. . . . . . . 201-34().O204 
NC Charlotte, Bel, Inc. .................... 704-545-7657 
NC Wins1on-5alem, Comp. Concepts ..... 919-765-3484 
OH Ches1erland, Electro SIS. Assocs. ..... 216-729-0190 

Elec-trol 
The e Over Largest B,OOO,OOO 
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Manufacturers· and Sales Offices Directory 
OH Dayton. Electro Sis. Assocs. .......... 513-426-5551 
PA Exton. Linear SIs. ..................... 215-524-8080 
PA Pittsburgh, Electro Sis. Assocs. ....... 412-322-9000 
PA Trevose, PSA Inc.'..................... 215-245-0513 
TX Missouri City, M flap .................. 713-261-0796 
VA oakton, PSA, South................... 703-281-1806 
WA Seattle, Demarest Assocs. ............ 206-523-3210 
EXP MA. Plainville, Teknis, Inc. .. ... .. .. .... 617-695-3591 
Can Montreal, Que.. Solid State Engr. Co... 514-481-3313 

ELECTROHOME LIMITED, Circuit Board Operations. 
809 WelNngton St N.. Kitchener, Ontario, Canada N2G 4J6, 
Tel: 519-744-7111, TB..EX: 069-55449, FAX: 519-749-
3131; EmpL: 2000; Sis. Mgr: Joe Moser 

FAX: 201-747-7153 
ELECTRO IMPULSE, Box 870, Red Bank,NJ 07701-

0870, Tel: 201-741-0404, TWX: 71()'722-5717 EILRENK; 
FSC No.: 91161; Empl.: 105; Sis. Mgr: Mark Rubin 
................................. C·1662-1683; 001241 

Local Se!as Officas & Reps 
CA Los Angeles, RDH Assocs. ........... 213-396-4100 
MD Ellicott City, Saltech .................. 301-461-7350, 
MA. Reading. Geder Assocs. .............. 617-944-3105 
NY Plainview, B. D. Aaron & Co. .......... 516-349-7399 
EXP NJ, Oradell, Sylvan Ginsbury Ltd ..... 201-261-3200 

ELECTRO INDUSTRIES, Div. E.I. Elctrns., Inc., 
1800 Shames Drive, Wes1bury, NY 11590, Tel: 516-334-
087Q, TELEX: 4948652 ELECTRO, FAX: 516-338-4741; 
Empl.: 20; Sis. Mgr: S. Kagan .................. D·1388 

For further information call toll free: 80()'845-6342 

ELEC'l\TROL 

FAX: 805-251-7147 
ELEC-TROL, INC., 28477 N. Golden Valley Rd, Saugus, 

CA 91350, Tel: 805-252-8330, TELEX: 31 ()'3720 331; FSC 
No.: 15636; Empl.: 650; Sis. Mgr: Mark Smilh 
........................................... B·1414-1415 

Local Salas Officas & Reps 
I>J.. Huntsville, Beacon Elctm. Assocs. .... 205-881-5031 
AZ Tempe, Sys. SIs. 01 Arizona ........... 602-829-9338 
AR Little Rock, Beacon Elctm. Assocs. . . .. 501-224-5449 
CA Garden Grove, Eisco ................. 714-891-4621 
CA Sen Jose, Vernexx ................... 408-972-9072 
CO Danver, Eicom .. ...... .. .. .... .. ...... 303-337-2300 
FL Boca Raton, Beacon Elc1rn. Assocs. .. 305-392-3500 
FL' Clearwater, Beacon Elctm. Assocs. ... 813-796-2378 
FL Fl Lauderdale, Beacon Elctm. Assocs. 

. . .. .. . . . .. . .. . .. . .. .. . .. .. . .. .. • . .. . .. 305-491-1054 
FL Maitland, Beacon Elctm. Assocs. . . . . .• 305-647-3498 
FL Melbourne, Beacon Elctm. Assocs. ... 305-724-8010 
GA Atlanta. Beacon Elc1m Assocs. •.....• 404-256-9840 
IL Des Plaines, Lincoln, Hodges & Assocs. 

....................................... 312-297-3810 
MA Framingham. Stone Comps. .......... 617-875-3266 
MI Ypsilanti, TechRep ................... 616-642-6594 
MN Minneapolis, R K. Sis. Assocs. ........ 612-571-1001 
NY Clark Mills, KLM-Gamer Co. .......... 315-853-6126 
NY North Syracuse, KLM-Garner Co ...... 315-458-6214 
NY Pittsford, KLM-Gamer Co. .. .. .. .. .. .. . 716-381-6350 
NY Yonkers, Sonkin Assocs. .. , . . . . . . . .. .. 914-968-8282 
NC Greensboro, Beacon Elc1m Assocs. .. 919-275-9997 
NC Raleigh, B9ac0n Elc1m. Assocs. ....... 919-787-0330 
OH Columbus, Mulligan & Assoc. ......... 614-457-2242 
OR Portland, Earl & Brown Co. . . . . . . . . . . .. 503-245-2283 
PA Birchrunville, Jadelectronics .......... 215-296-3800 
TX HoU$1on, Aid Elc1ms. ................. 713-955-6204 
TX Irving. Aid Elctms. ...................... 214-790-4761 
UT SaR Lake City, Elcom ................. 801-485-7415 
WA Seattle, Earl & Brown Co. ........ ;".. .. 206-284-1121 
WI Waukesha, Uncoln, Hodges & Assocs. 

414-542-3087 

Local Distributors 
AL Huntsville, Component Dis1rs. • . . . . . ... 205-883-7501 
AZ Tempe, Acacia Sis. ................. ,. 602-884-2874 
Cf' Anaheim. Arrow Elctms. .............. 714-774-5290 
CA Chatsworth,Arrow EIc1ms. .......•.... 213-701-7500 

CA Irvine. Acacia SIs. ..................... 714-549-0954 
CA Rancho Cordova, Acacia Sis. ......... 916-638-1861 
CA Sen Carlos, Control Design .•......... 415-592-4806 
CA Sen Diego, Acacia SIs. ................ 619-565-4365 
CA San Diego. Anow EIc1ms. .. . . . . . . . . . . . 619-565-4800 
CA Santa Monica. Mas1er Oistrs. . . . . . . . . . • 213-452-1229 
CA SumyvaJe, Acacia Sis. . . . ..•. . .. ..•.•• 408-745-7200 
CA Sunnyvale,. Arrow EIc1ms. ............. 408-745-6800 
CA SumyvaJe, Sierra West ............... 408-747-1188 
CA Tustin, Anow EIc1ms, ................. 714-838-5422 
CO Denver, Arrow EIc1ms. ................ 303-758-2100 
CO Englewood, IOOL EIc1ms, Inc. .....•... 303-694-9444 
CO Lakewood, Acacia Sis. ......•......... 303-232-2882 
CT Wallingford, Arrow EIc1ms. ............ 203-265-7741 
FL Fl Lauderdale, Arrow EIc1ms. ......... 305-776-7790 
FL Ft Lauderdale, Component Distrs. .•.• 305-971-4950 
FL Palm Bey, Arrow EIc1ms. .............. 305-725-1480 
GA Norcross, Arrow EIc1ms. ....•..•...... 404-449-8.252 
IL Itasca, Voyager EIc1ms. ............... 312-773-4900 
IL Schaumburg. Arrow EIc1ms. .......... 312-397-3440 
IN Indianapolis, Arrow EIc1ms. .•......... 317-243-9353 
MD Baltimore, Arrow.EIc1rns. .............. 301-995-0003 
MA Frarningham,Jaks EIc1ms. ............ 617-875-3266 
MA Woburn. Arrow Elc1ms. ............... 617-933-8130 
MI Ann Arbor, Arrow EIc1ms. ............. 313-971-8220 
MN Edina, Arrow EIc1ms. .. .. .. .. .. .. .. .... 612-83()'1800 
MN Fridley, Voyager EIc1ms. .............. 612-571-7766 
MO St Louis, Arrow EIc1ms. ......•........ 314-567-6888 
NH Manchester, Arrow EIc1ms. ........... 603-668-6988 
NJ Fairlawn, Relay SpeciaRies ........... 201-797-3313 
NJ Moorestown, Arrow Elc1ms. ........... 609-596-8000 
NJ Saddle Brook, Anow EIc1ms. .......... 201-797-5800 
NM Albuquerque, Arrow EIc1ms. .......... 505-243-4566 
NY Farmingdale. Arrow EIc1ms. ........... 516-694-6800 
NY Farmingdale, Arrow EIc1ms. ......... ,. 51 &'293-6363 
NY Hauppauge, Arrow EIc1ms. ............ 516-231-1000 
NY Liverpool, Arrow EIc1ms. .............. 315-652-1000 
NY Roches1er, Arrow EIc1ms. ............. 716-275-0300 
NY Roches1er, Simeona EIc1ms. Corp. .... 716-328-3230 
NY Yonkers, Kin-Tronics ................. 914-968-7736 
NC Raleigh, Arrow EIc1ms. ................ 919-876-3132 
NC Raleigh, Comp. Distrs. ................ 919-834-9465 
NC Wins10n Salem. Arrow EIc1ms. ........ 919-725-8711 
OH Centerville, Arrow Elc1ms. . . . . . . . . . . . . . 513-435-5563 
OH Dayton. Bellinds. ..................... 513-434-8231 
OH Solon, Arrow EIc1ms. ................. 216-248-3990 
OH Solon, Repco ......................... 21 &'248-8900 
OR Beaverton, Acacia SIs. ................ 503-846-3377 
PA Monroeville, Arrow EIc1ms. ............ 412-856-7000 
PA Philadalphia, Shap Elc1ms. ............ 215-969-3300 
TX Austin, Arrow EIc1ms. ................. 512-835-4180 
TX Dallas, Arrow Elc1ms. ................. 214-386-7500 
TX Hous1on, Arrow Elctms. ............... 713-53().47oo 
TX Stafford, Arrow Elc1ms. ............... 713-491-4100 
WA Bellevue, Arrow EIc1ms. ............... 206-843-4800 
WI Oak Creek, Arrow EIc1ms. .. .. .. .. ..... 414-784-6600 

ELECTROL CO, 321 Dewey St. P.O. Box 29, York, PA 
17405, Tel: 717-846-1722, FAX: 717-848-4514; EmpL: 30; 
Sis. Mgr: Debra Dudley; Dist. Mgr: Debra Dudley 

ELECTROLOGIC, INC, 1359 28th St, Signal HiI~ CA 
90806, Tel: 213-595-0551, FAX: 213-595-0554; EmpL: 10; 
SIs. Mgr : Tony Hudson 

ELECTRo-MAGENTIC PROCESSES, INC., 
Subsidiary of ISC Group, Inc., 9616 Owensmouth Ave.. 
Chatsworth, CA 91311-4856, Tel: 818-882-6333. TELEX: 
499 2240 EMP UI; FSC No.: 51290; EmpL: 100; Sis. Mgr: 
Kenneth A. Hacker 

ELECTROMATIC CONTROLS CORP, 2495 Pembroke 
Road, Hoffman Estates, IL 60195-201 0, Tel: 312-882-5757, 
TWX: 91()'222-3452; FSC No.: 75203; EmpL: 400; Sis. 
Mgr: Mike Meurer; Dist. Mgr: Lawrence Tolvaysh 

ELECTROMECH,. INC., 528 Elm Street, Keamy, NJ 
07032, Tel: 201-997-0950; Empl: 40; Sis. MgT: Solomon 
Ezra. . . . .. . .. ... . . . . .. . . . . . . . . .. . . .. . .. . . . . . . . .. A.2214 

Local Salas Offices & Reps 
NJ Kearny, Electromech, Inc. ............. 201-997-0950 

ELECTRO MECHANICAL SYSTEMS, INC, 801 W. 
Bradley Ave.. Champaign, IL 61820, Tel: 217-359-7125, 
FAX: 217-359-2075; Empl.: 20; Sis. Mgr: Julie L Redman 

ELECTRO-MECHANICS CO., Box 1546, Austin, TX 
78767, Tel: 512-835-4684, TB..EX: 767178 

FAX: 818-303-2189 
ELECTRO-MECHANISMS, INC., 2745 E. Huntington 

Dr, Duarte, CA 91 01 0, Tel: 818-359-2535; FSC No.: 52592; 
Empl.: 27 ............ c .................... B.1622-1623 

674 North American offices only. For worldwide reps & distributors, see Vol. W. EEM1988 
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Local Sales Offices & Reps 

CA San Carlos, Hickey Indl. SIs. .......... 415-594-9978 
CO Lakewood, Cristae-Meade Co. ........ 303-232-0287 
IL Addison, Vikeland SIs.-Chicago ....... 312-832-8425 
MN Sl Paul, Vikeland SIs., Inc. ............ 612-645-4647 
NJ Piscataway, R P. Luce ................ 201-752-8750 
NY Buffalo, Good Comps. ................ 716-634-4400 
NY New Hyde Park, R P. Luce ........... 516-437-4550 
OH Dayton, Harvey Teplilz ................ 513-896-5282 
PA Philadelphia, R P. Luce & Co. . . . . . . . .. 215-233-0999 
TX Dallas, Marcom.. .. .... .. .. .. .. .. .. ... 214-351-4532 
TX Houston, Marcom .................... 713-271-5635 

ELECTRO-MECH COMPONENTS, INC., 1826 N. 
Floradale Ave. South EI Monte, CA 91733-3689, Tel: 818-
442-7180, TWX: 51 ()-601-8764, FAX: 818-35()-8070; FSC 
No.: 07150; Empl.: 25; SIs. Mgr: T. Trumbull; DiS!. Mgr: 
Terry Trumbull ........................... B·I702-1703 

Local Sales Offices & Reps 
CA Los Angeles, Universal Comps. Co. . .. 
CA San Diego, Ouahronics .............. . 
CA Santa Clara, Engrg. Assocs. .......... . 
CO Englewood, Franklin SIs. ............ .. 
CT Milford, Todino Engrg. ............... . 
FL Orlando, Publicover ......... . 
IL Chicago, IRI ......................... . 
MA Needham Hgts. Todino Engrg. ....... . 
MI Plymouth, Leading Edge SIs. ......... . 
MN Minneapolis. D. A Case Assocs ..... . 
NJ Medford, Comp. Conshs. ............ .. 
NY Mamaroneck, Bassin Tech .. 
NY Orchard Pit, SHR .................... . 
OH Cincinnati, KCH Co ................... . 
OR Forest Grove, Doran SIs. ............ .. 
SC Greenville, Ehron SIs. ................ . 
TX Leander, McCoy Assocs ............ .. 
TX Richardson, McCoy Assocs. ......... . 
VA Front Royal, Ehron SIs. .............. . 
WA Redmond, Doran SI ............ .. 
WI Milwaukee,IRI ...................... .. 

Local Distributors 
AZ Phoenix, Parts Eictm ................ .. 
CA Los Angeles, Elec. Switches ......... . 
CA Los Angeles, Master Distr ............ . 
CA Redwood City, SLD, Inc. ............ .. 
NY Buffalo, Industrial Elclrns. ............ . 
NY Mamaroneck, Logicomp Elctms. . .... . 

213-641-4255 
619-695-0118 
408-996-5001 
303-789-2526 
203-874-6643 
305-898-9361 
312-967-8430 
617-444-7925 
313-42()-3344 
612-869-3700 
609-654-5300 
914-698-9332 
716-662-0555 
513-931-1686 
503-357-3333 
803-234-6931 
512-259-1109 
214-238-1017 
703-635-7201 
206-885-1885 
414-259-0965 

602-258-6476 
213-66()-1310 
213-452-1229 
415-364-9881 
716-673-9661 
8Q()-431-2625 

ELECTR~METRICS, Pemil Corp. 100 Church St, 
Amsterdam, NY 12010, Tel: 518-843-2600, TWX: 71 ()-446-
4798, FAX: 518-843-2812; FSC No.: 18581; Empl.: 105; 
Sis. Mgr: James Havlicek 

ELECTRO NATIONAL, Matthews Ave. Canton, MS 39046, 
Tel: 601-859-5511, TWX: 81()-99()-0938, FAX: 601-859-
5518; FSC No.: M-54208; Empl.: 40; Sis. Mgr: Patsy Hicks 

ELECTRONETICS, INC., Paine Field Bldg 335, Everett, 
WA 98204, Tel: 206-355-1855; Empl.: 10 

ELECTRONIC COIL CORP. Farmington Industrial Park, 
Farmington, CT 06032, Tel: 203-677-6731, FAX: 203-677-
1902; Empl.: 127; SIs. Mgr: Raymond Gorski, Jr. 

ELECTRONIC COMPONENT ASSEMBLY, INC., 
71 81-Construction Cl, San Diego, CA 92121, Tel: 619-549-
0808; Empl.: 180; SIs. Mgr: Denise N. Winter 

17; ElECrROlYlCCOMPOIYElYrs GROUPE 

FAX: 612-375-1905 
ELECTRONIC COMPONENTS GROUPE, Stein 

Industries, Inc., 26 North 5th Stree~ Minneapolis. MN 
55403, Tel: 612-375-9639, 8Q()-826-8719, TELEX: 
62985650, TWX: 91 ()-24()-7878 (lor Overseas); SIs. Mgr: 
Rick Hampton; Dist. Mgr: Rick Hampton ....... B.I704 

Local Sales Offices & Reps 
Al Huntsville, Cartwright & Bean ......... 205-83()-1540 
CA Cupertino, F & F Assocs. ............. 408-446-2349 
CA Irvine, Groh Assoc.. .................. 714-837-9871 
CA San Diego, Groh Assocs. ............. 619-453-7572 
CO Littleton, Electronic Comp. Sis. 

................................. 303-797-0894/2772 
CT Cheshire, A & M Elctrns., Inc. ......... 203-271-3065 
CT Cheshire, Macinnis Co. ............... 203-272-3797 
FL Margate, EPM Corp. .................. 305-977-0331 
FL Oriando, EPM Corp. .................. 305-977-0331 
GA Atlanta, Cartwright & Bean, Inc.;GA Div. 

404-368-0160 

GA Norcross, Cartwright & Bean, Inc.lGA Div. 
. . . . . . . . . . . . . . . .. . . . . . . . . . . .. .. .. . .. ... 404-368-0160 

IL Downers Grove, Richmar Elec. ....... 312-968-0118 
IN Indianapolis. Richmar Elctma ......... 317-577·9950 
KS Overland PI<., Electri-Rep ............. 913-649-2168 
LA Covington, Cartwright & Bean, Inc. .... 504-892-1780 
MA Norwood, Macinnis Co. ....... 617-762-8090 
MI Sl Joseph, OBE, Inc ................... 616-429-7788 
MI W. Bloomfield, OBE, Inc. .............. 313-332-4900 
MN New Brighton, Complete Sis ........... 612-731-2923 
MN Oakdale, Complete SI.. ............. 612-731-2923 
MS Jackson, Cartwright & Bean, Inc. ...... 601-981-1170 
MO Sl Louis. Electri-Rep ................. 314-993-4421 
NJ Mtn. Lakes, Comps. Technlg........... 201-334-2921 
NM Albequerque, Syntech ................ 505-266-7951 
NY Islip, ASS Technlg .................... 516-277-7101 
NY Rochester, Tech. Comp. SI.. .......... 716-342-2406 
NC Charlotte, Cartwright & Be"!,, Inc. ..... 704-536-0303 
NC Raleigh, Cartwright & Bean, Inc. . . . . . .. 919-876-4130 
OH Centerville, Components Inc. . . . . . . . . .. 513-436-0255 
OH Cleveland, Components, Inc ........... - 216-243-9200 
OR Portland, EIctm Engrg. SI.. ........... 503-639-3978 
PA West Chester, TCA Assoc .. , Inc. 215-692-6853 
TN Knoxville, Cartwright & Bean .. .. .. .. .. 605-693-7450 
TN Memphis. Cartwright & Bean, Inc. ..... 901-362-6345 
TX Dallas, Rem Air Compa Corp.......... 214-234-1069 
TX Houston, Dunkel Assocs .............. 713-729-1670 
VA Randallstown, Beacon North, Inc ...... 703-478-2480 
VA Sterling, Beacon North, Inc. ........... 703-478-2480 
WA Redmond, Elctrn. Engrg. SI.. .......... 206-883-3374 
WI Butler, Richmar Elctrn ................. 414-781-1730 

Local Distributors 
AL Huntsville, C.D.!. ...................... 205-883-7501 
AR Little Rock, C.D.I. ...................... 501-227-6278 
CA Chatsworth, Poco SIs. ................ 81 8-7Q()-8727 
CA Hollywood, Yale Elec. . . . . . . . . . . . . . . . .. 213-465-3186 
CA Manhattan Beach, Prime Electro . . . . .. 213-379-3642 
CA San Carlos. Logan Elec. .............. 415-594-0700 
CA Santa Ana, EI-Com, Inc. ....... . . . . . . . . 714-432-6630 
CA Santa Monica, Master Distrs. . . . . . . . . .. 213-452-1229 
CA Sunnyvale, Target Elctrns. ............ 408-734-5611 
CA Van Nuys. Wes-Garde Comps. . . . . . . .. 213-873-4802 
CO Englewood, Industrial Elctms. ... 303-694-9444 
CT Harttord, Wes-Garde Comp.. ... 203-527-7705 
CT Waterbury, Century Elec. Supp. . 203-755-0405 
FL Fl Lauderdale, CD.I. (Acct Only) 305-973-6650 
FL Fl Lauderdale, KSM Elctms. .......... 305-971-5900 
FL Lakeland, Wes-Garde Comps .... , .... 813-644-7564 
FL Melbourne, CD.I................ 305-724-9910 
GA Atlanta, KSM Elctms. ................. 404-458-2013 
GA Norcross, C.D.I. ....................... 404-441-3320 
IL Carol Stream, Was-Garde ............ 312-653-1460 
KS Wichita, Radio Inc. .................... 316-264-2798 
MD Be~sville, PSI ......... ,'............... 301-937-4960 
MD Columbia, D. K Elctrn.. ............... 301-995-1950 
MA Holliston, Add Elctrns. .. 8Q()-541-74oo,8Q()-343-4933 
MA Newton, Greene-Shaw Co. . . . . . . . . . . .. 617-969-8900 
MN New Brighton, Chris Elctrns ........... 612-631-2647 
MO Florrissant DelHron Co., Inc ........... 314-839-0033 
MO Sl Louis. Was-Garde Elctrn ........... 314-567-7776 
NH Nashua, Wes-Garde Elctms. .......... 603-88()-1971 
NJ Ml Laurel, Wes-Garde Elctma ........ 609-778-8190 
NJ W. Berlin, G.C.I. ....................... 609-768-6767 
NY E Syracuse, Add Elctrns. ............. 315-437-0300 
NY Victor, Add Elctrns. Corp. ............. 716-924-4400 
NC Raleigh, CD.I .......................... 919-834-9465 
OH Westerville, Was-Garde Elctrns ........ 614-885-0319 
OH Youngston,AddElctrn ................ 216-792-6900 
OK Oklahoma City, Radio Inc. ............ 405-789-0741 
OK Tulsa, Radio Inc ....................... 918-587-9123 
OR Beaverton, Comp. Resources ......... 503-641-8488 
OR Portland, Radar Elec. ................. 503-232-3404 
TX Dallas, C.D.I ........................... 214-644-0373 
TX Dallas, Off-the-SheH Comps ........... 214·247·0052 
TX Dallas, Was-Garde Elctrns ............ 214-357·1788 
TX Richardson, Off-the-SheH Camps. ..... 214-238-0808 
WA Ken~ Comp. Resources ......... , . . . .. 206-454-8686 
WA Redmond, Shelly Ragon .............. 206-883-2220 
WA Seattle, Radar Elec. Co. Inc. .......... 206-282-2511 
WA Seattle, Shelly (Zepher) Ragon ....... 206-241-1980 
WA Spokane, Radar Elec. ................. 509-747-3053 

FAX: 201-542-0524 
ELECTRONIC CONCEPTS, INC., Box 1278, 

Eatontown, NJ 07724, Tel: 201-542-7880, TELEX: 
7107226661; FSC No.: 50558; Empl.: 240; Sis. Mgr: Philip 
N. Lepore ................................ A·l076-1081 

ELECTR 
Local Sales Offices & Reps 

AZ Tempe, Piper SI .. Co. ................. 602-949-0048 
CA La Mirada, Select Elctma ............. 714-739-8891 
IL Wheaton, Eictm. Concepts,'Inc. ....... 312-668-8747 
MN Minneapolis. Components Grp ........ 612-374-1250 
MO Grandview, Harris-Hanson Co. ........ 816-763-6200 
NJ Eatontown, Elctm. Concepts. Inc. . . . . .. 201-542-7880 
NM Albuquerque, Piper SI .. Co. ........... 505-883-9090 
MO Sl Louis. Harris-Hanson Co. .......... 314-432-3611 
OR TIgard, Comps. Wes~ Inc. ............. 503-684-1671 
TX Richardson, Milred Assocs., Inc. ....... 214-644-6731 
WA Redmond, Components West ......... 206-885-5880 
WA Spokane, Components West . .. . . . . . .. 509-922-2412 

Local Distributors 
NJ Clifton, Eicon SI.. ..................... 201-546-5022 

ELECTRONIC CONNECTOR DIV., Midland-Ross 
Corp, One Alewije PI. Cambridge, MA 02140, Tel: 617-
491-5400, TELEX: 6817363; Sis. Mgr: Bill Hickey; Dist. 
Mgr: Karen McMillan 

ELECTRONIC CONTROLS, INC. 431 Park Industrial Dr. 
La Habra, CA 90631, Tel: 213-697-4189; Empl: 9 

ELECTRONIC CONTROLS DESIGN, 13626 S. 
Freeman Rd., Mulino, OR 97042, Tel: 503-829-9108, 
TELEX: 703874 ECDINC UD, FAX: 503-829-4113; Empl: 
120; SIs. Mgr: Steven Glass 

ELECTRONIC DEVELOPMENT ASSOCIATES, INC. 
1 Westcliff Drive, Dix Hills. New Yorl< 11746, Tel: 516-673-
3881; FSC No.: 9V841 

ELECTRONIC DEVELOPMENT CORP., EDC, 11 
Hamlin Sl, Boston, MA 02127-4198, Tel: 617-268-9696, 
TELEX: 951596, FAX: 617-266-6754; FSCNo.: 12619; Sis. 
Mgr: R B. Ross ................................ 001243 

Local Sales Offices & Reps 
Al Huntsville, MOCO .................. .. 
AK Anchorage, Topp Engrg. ............. . 
AZ Tempe, Mesa Technlg. .............. .. 
CA Carlsbad,FLW.lnc .................. . 
CA Carlsbad, FLW, Inc ............. '.'''''' 
CA Costa Mesa, FLW, Inc ............... .. 
CA Hayward, FLW, Inc. .................. . 
CA Van Nuys. FLW, Inc .................. . 
CO Englewood, R A Mayes Co .......... . 
FL Orlando, Gentry Assocs. ............ .. 
IL Hoffman Estates, Carvel Engrg. ...... . 
IN Carmel, Berndt Assocs. ............. .. 
KS Lenexa, Ramsey AssIs. ............. .. 
MA Reading, Scheinlein Assocs. ......... . 
MI Hazel Park, TIbyCo ................. .. 
MN Edina, Carvel Engrg. & Sis. .......... .. 
MO Sl Louis. Ramsey Assocs. ........... . 
NJ Neptune, C.P.N. Assis. ........ . 
NM Albuquerque, Mesa Technlg. ......... . 
NY E Syracuse, Ossmann Instr.. . .. : .... . 
NY Henrietta, Ossmann Instrs. ........... . 
NJ Spring Lake, C.P.N. Assocs. .......... . 
NC Raleigh, Lee Assocs. ............... .. 
OH Cleveland, TIby Co ................... . 
OH Dayton, TIby Co ...................... . 
OR Portland, Topp Engrg. SI .. 
PA Willow Grove, Rhodes Technlg. ...... . 
TX EIPaso, RA Mayes Co .............. . 
TX Farmers Branch, Tech Rep Mktg. .... . 
TX Kemah, Hi Tech Sys. ............... .. 
UT West Jordan, R A Mayes Co ......... . 
VT Burlington, Scheinlein Assocs. ....... . 
WABelievue, Topp Engrg. SI ............ .. 
WI Sheboygan, Carvel Engrg. ........... . 
PR Santurce,Sisco ...................... . 

205-881-5968 
907-243-4131 
602-279-5243 
619-434-5251 
619-434-5251 
714-751-7512 
415-786-9070 
213-989-5238 
303-761-9447 
305-859-7450 
312-685-8800 
317-844-0114 
913-541-1007 
617·944-2304 
313-547-3550 
612-835-7929 
314-878-5042 
201-774-5244 
505-292-2330 
315-437-7052 
716-359-3801 
201-774-5244 
919-848-8818 
216-371-5335 
513-277-3822 
503-244-7265 
215-657-0330 
Enterprise 750 
214-241-2434 
713-783-3856 
801-292-6781 
802·864-0933 
206-747-5400 
414-457-8800 
809-726-7635 

ELECTRONIC DEVELOPMENT LABS., See EDL Inc. 

ELECTRONIC DEVICES, INC" 21 Gray Oaks Ave. 
Yonkers, NY 10710, Tel: 914-965-4400, TELEX: 881-8047; 
Empl.: 200; SIs. Mgr: Paul Dengler; Dis!. Mgr: Paul 
Dengler ............................. : .......... A·2131 

Local Sales Offices & Reps 
AZ Tempe, Cantec Sis. ................... 602-345-1276 
CA San Jose, Nelson EIctm. Sis., Inc. ..... 408-293-2600 
CO Golden, Dossett EIctm. Mktg. Inc. ..... 303-278-4620 
FL Melbourne, Kennedy Assocs. ......... 305-676-6875 
IN Carme~ Berndt Assocs. ............... 317-844-0114 
MA Sharon, Cummings Assocs. ..... , .. ... 617-784-5800 
MI Grand Blanc, Inter-comm, inc. ........ 313-695-0665 
MN Brooklyn Ctr. P Lydon ................ 612-535-6526 
MO Sl Louis, Rep-tronics Inc .............. 314-576-9816 
NY Mastic, Optimum Sis. Co. ............. 516-589-4664 
NY Morrisville, Promark Elctm.. •......... 315-662-3310 
NC Raleigh, B. T. Funderburl< Inc. ......... 919-782-3493 
OR Portland, IVC Inds. VehiCle Corp. . . . . .. 503-297·3364 
PA Newtown, Yax Assocs. ............... 215-86()-2540 
PA Waterford, Bacon EIec. Sis. ........... 814-796-2381 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 675 
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ELECTR Manufacturers and Sales Offices Directory 
TX Ft Worth, EI-tec Sis. •.....•........... 817-643-4812 
WI Mequon, Stumm Sis. •.•..........•... , 41 ~24 1-11414 
can Montreal, Que., Eicom GMB Inc. .•.... 514-643-4812 

Local DfBIri/;>utors 
AL Huntsville, Camp. Oists. .. ... ..... .. ..• 205-883-7501 
AR UHIe Rock, Camp. Disls. ..•. ;......... 501-227-6278 
CA Anaheim, A-Z EIcIms. .....• , ...••..•.. 714-632-1620 
CO Denver, Regen EIGtrn Parts .....•...• , 3Q3,-7~1992 
CO Englewood, Indl. EIcIms. ..........•.•• 303-694-9444 
CT GreenwIch, Wise Camps. ......... ,... 203-531-4880 
FL MelbOurne, Camp. Disls. •..•.....••.•• 305-72~991 0 
GA Atlanta, Specialty Oist ................. 4~73-2521 
GA Norcross, Camp. Disls. ............... ~ 1-3320 
Il Chicago, E MD .........•..•.....••... 312-577-()067 
IN Indianapolis, Gateway Megatech . .• ..• 317-577-0067 
KY louisville, Peerless EIctm. Equip. .,... 502-637-7674 
MA Billerjca, Mayer EICIms. Inc. •.........• 617-667-6900 
MI Uvonia, Reptron Inc. .................. 313-525-2700 
MI Wyoming, Gateway Megatech ....•... 615-536-7925 
MN Minneapolis, Bergquist Co. . . . . . . . . . . .. 612-835-2322 
MO St louis; Rio-Tronics ....•............ 31~575-9816 
NJ Fairfield, Verdura SIs. Co. ......•...•.. 201-785-1242 
NJ Nutley, Eacon EIcIms. .............•.. 201-667-5117 
NY Albany, E E Taylor Co. ............... 518-438-7811 
NY Buffalo, Summit Oisls. ...•........••.• 715-887-2820 
NY Mt Vernon, OAR Elec. SIs. ............ 914-699--2224 
NY Rochester, SummH Disls. •.........•.. 715-~8110 
NC Raleigh, Century EIec. Camps. ........ . 919-872-2203 
NC Raleigh, Comp. Dists. ....•........•... 91 9-~9465 
OH Wickliffe, Gateway Megatech ......... 215-~5801 
OH Worthington, Reptron/Ohio ........... 61~5-6675 
OK OIdahoma CHy, Trice Whlsl. EIec. ..... 405-528-2632 
OK Tulsa, QualHy Comps. ................ 918-664-6812 
OR Portland, Radar Elec. Co. ......... ,... 503-232-3404 
TX Addison, QualHy Camps. .............. 21 ~ 733-4300 
TX Austin, QualHy Comps. . . . .• . . . . . . . . . .. 512-835-0220 
TX Sugarland, QualHy Comps. . . . . . . . . . . .. 713-491-2255 
VA Roanoke, Peoples Elctms. ............ 703-342-8933 
WA Seattle, Radar Elec. ................... 206-282-2511 
WI Racine, Badger Elctms. ............... 414-637-1256 
PR Rio Piedras; Klamco Elctms. .......... 809-752-6169 
can Downsview, Ont, Westbume ......... , 416-635-2980 
can Montreal, Que. Eictm. Whlslrs. ........ 51~769-8851 
can Ottawa, Ont, Elctm. Whlslrs. .......... 613-745-4413 

ELECTRONIC ENCLOSURES, Div. Wyle Labs. 225 
South Aviation Blvd., EI Segundo, CA 90245, Tel: 213-643-
8.181, FAX: 213-643-8565; FSC No.: 09097; Empl.: 230; 
Sis. Mgr: Hillard W. Sorey ...................... C·1030 

WE DO IT ALL! 
Custom Fabrication & Assembly of Connectors, Sockets, 

Local Sales Offices & Reps 
AL Hunlsville,Shivers Instrs. , ............. 205-881-7617 
CA Carnpbel~ Carlson & Assocs. ......... 4OB-37D-1284 
CA EI Segundo, Wyte labs.;EICIm. Enc.l .. 213-643-8181 
CA San Diego, WYle labs.;EIctm. EneL ... 619-489-2957 
CO Wheat Ridge, Waugaman & Assocs., Inc. 

.. .. .. .. . .. .. .. . . .. .. . .. .. . .. .. . . .. . ... 303-423-1020 
FL Casselberry, T -Squared Mktg. . • . . . . . .. 305-899--9992 
Il Elmhurst, Scott Assocs..... ............ 312-279-5681 
KS Olathe, C-Tron Inc. ...... ....... .. .. .. 913-829-0073 
MD Upperco, Imigtron SIs. Co. ............ 301-37~5600 

MA lexington, Zieco Inc ................... 617-661-8300 
MI Jackson, Norwood Scroggs Co. ....... 517-750-1170 
NE C-Tron Inc. ........................... 31~!l28-8078 
NJ Pennsauken, Wyle labs.;EIctm. Enel. 

NJ Teaneck,. Noreast Tech. SIs, Inc. ..... . 
NM Albuquerque, Brytec Sis. Inc .•......... 
OH Gallon, J. R Bright Agy ............... . 
OR Eugene, H. Hogstrom & Assocs. ..... . 
TX Ft Worth, Zonk Engrg. Co ........... .. 
TX Houston, Zonk Engrg. Co ............ .. 
TX Richardson, Zonk Engrg. Co .......... . 

609-665-6810 
201-833-2044 
50~1123 

419-468-3787 
503-689-1076 
817-429-9551 
713-995-9131 
21 ~238-7651 

ELECTRONIC ENGRG. CO. OF CAL, See EECO 

ELECTRONIC ESSENTIALS. 6D-2O 34th Avenue, 
Woodside, NY 11377, Tel: 718-898-8300, TElEX: ~ 
873, ESYlNK: 6275-8172, FAX: 718-899-7995; Empl.: 49 

ELECTRONIC FILM CAPACITORS, INC. Reidville 
Industrial Pk, 41 Interstate Ln. Waterbury, CT 06705, Tel: 
203-755-5629, FAX: 203-755-0659; Empl.: 65; Sis. Mgr: 
Robert Fountain Sr. 

ELECTRONIC HARDWARE, 320 Broad Hollow Ad, 
Farmingdale, NY 11735, Tel: 516-752-1950, FAX: 515-
752-1971; Empl: 100; Sis. Mgr: V. DiSalvo 

ELECTRONIC INSTRUMENTS & SPECIAL TV 
CORP., 42 Pleasant St, Stoneham, MA 02180, Tel: 617-
438-5300, TElEX: 948-025; FSC No.: 14908; Empl: 100 

ELCTRN. INSTR. & SPEC. CORP., MC DIV., See 
Millen Comps. 

ELECTRONIC MEASUREMENTS, 405 Essex Rd., 
Neptune, NJ 07753, Tel: 201-922-9300, TELEX: 132-424; 
Empl.: 250; Sis. Mgr: Charles Lehmann 
........ , .................................. 0·1712-1715 

Local Sales Offices & Reps 
AL Huntsville, Sci. Devices ............... 205-535-1969 
AZ Phoenix, Sci. Devices. . . . . . . • . . . . . . . . • 602-957-0401 
CA Huntington Beach, Sci. Devices....... 71~84D-3501 

CA San Diego. Sci. Devices .............. 619-573-0157 
CA San Jose, Sci. Devices ...........•... 408-5~0455 
CO Broomfield, Sci. Devices .............. 303-469-5145 
Fl Orlando, ScL Devices ................. 305-841-8180 
GA Marietta, Sci. Devices ................. 4~427-8660 
IL Chicago, Cornlel .. .. .. ....... .. .. ..... 312-539-4838 
IN Indianapolis, CornIel .................. 317'253-1881 
IA Cedar Rapids; Comfel ................ 319-377-9434 
MA Winchester, FJSAssoc ................ 617-729-3135 
MI Southfield, Cornlel .................... 313-358-2510 
MN Wayzata, CornIel ..................... 612-476-1551 
NM Albuquerque, Sci. Devices .........•.. 505-883-3668 
NY East Syracuse, Ossmann Insls. ....... 315-437-7052 
NC Winston-Salem, Sci. Devices .......... 919-765-57'76 
OH Dayton, WKM Assoc. ................. 513-~7500 
PA Pittsburgh, WKM Assoc. .............. 412-892-2953 
PA Plymouth Meeting, Electronic Mktg. Assocs. 

....................................... 215-828-7400 
TX Austin, Alphatech ..................... 512-458-9179 
WA Redmond, Sci. Oves. . . . . . . . . . . . . . . . . .. 205-885-0004 
WI New Berlin, Cornlel ................... 41~~6042 

ELECTRONIC MODULAR SYSTEMS, INC., 
Pasadena Technology Corp., 1325 Capital Pkway, No. 
109, Carrolnon. TX 75006, Tel: 21~6-29OO, TElEX: 
791888, FAX: 21~245-1559; Empl.: 45; SIs. Mgr: Dale R 
Sparrow 

ELECTRONIC NAVIGATION INDUSTRIES, See ENI, 
Inc. 

Fuse Holders and Other Related Components. Avail ELECTRONIC PACKAGING TECHNOLOGY, INC. 
Yourself of our American Ingenuity, Talent and Capabilities. 132 Gloster Road, lawrenceville, .GA 30245, Tel: 4~925-

LARGE PRODUCTION RUNS OUR SPECIALTY 

Prompt Quotations Rendered. Contact: Tony DePaul 

t@ELECTRONIC ESSENTIALS, INC. ~. '" . 60·20 34th Avenue. Woodside. NY 11377 !!ill I'. TEL: (718) 898-8300 TLX: 384-873 
FAX: 718·899-7995 

8149; Empl.: 5; SIs. Mgr: Allipphardt 

ELECTRONIC PRECISION COMPONENTS 
CORPORATION, 11 W. Sandford Blvd., Mt. Vernon, NY 
10550, Tel: 91~6~2333; FSC No.: 75898; Empl.: 8; Sis. 
Mgr: Don Edwards ............................. "A.1652 

Local Sales Offices & Reps 
CA Granada Hills, W. H. Inds, Inc. ........ 213-363-3910 
CO Denver, Midwest Meridian Corp. ...... 303-341-7550 

IL Elk Grove Village, Midwest Meridian Corp. 
· ...... " . .. .. .. .. .. . .. .. . .. . .. . .. . .... 312-64D-9540 

IA Cedar Rapids, Midwest Meridian Corp. 
· . • . . • . . . . . . . . • . . . • . . • .. • . . • . . . . . . . . • .. . 319-365-8561 

MA Andover, William Crawford Assocs. ... 617-47D-2122 
MN Prior lake, Midwest Meridian Corp. .., 612-447-8222 
MO Marylan Heights, Midwest Meridian CorJl 

....................................... 31~78-44,41 

OH Fairbom, Midwest Meridian Corp. ..... 513-879-7100 
TX Fort Worth, Midwest Meridian Corp. ... 817-6~2132 
WA Kirkland, W.H.lndustries .............. 206-827-1024 

ELECTRONIC RESEARCH ASSOCIATES, INC., see 
ERA/Refac, ERA Transpac 

ELECTRONIC RESEARCH CO., 7618 Wedd St, 
Overland Park, KS 66204, Tel: 913-631-6700, lWX: 91D-
749-6477; FSC No.: 13571; EmpL: 60; SIs. Mgr: Charles 
Ditzler .......................................... A.1392 

Local Sales Offices & Reps 
NJ Riverdale, Comp-Tech SIs............. 201-935-5454 
NJ Union, Comp-Tech Sis. ............... 201-687-2484 
NY New Hyde PI<, Comp-Tech Sis. ....... 516-593-2628 

ELECTRONIC RESOURCES INC., 568 Weddell Dr. No. 
8, Sunnyvale, CA 94089, Tel: 408-745-1420, lWX: 51D
BOD-7616, FAX: 408-745-0533; EmpL: 6; Dist. Mgr: Cari 
Ikya 

FAX: 619-452-9464 
ELECTRONIC SOLUTIONS, A Unit of Zero Corp_, 

6790 Flanders Dr. San Diego, CA 92121, Tel: 619-452-
9333, TElEX: 91 D-335-1169; EmpL: 100 
. . .. . . . . .. .. . . .. .. . . . . ... .. .. . .. . .. . .... ... C·1032-1034 

Local Sales Offices & Reps 
AZ Phoenix, Holder Hauer. . • . . . . . . . . . . . .. 602-242-4025 
CA Concord, Quanech Assoc. North ...... 415-68D-l BOO 
CA Orange, Quanech South .............. 71~639-982O 

CA San Diego, Mesa Engrg. .............. 619-278-8021 
CA Sunnyvale, Quanech North ........... 408-732-4800 
CA Thousand Oaks, Quanech South ..... 805-495-7100 
CO Denver, Holder Hauer ................ 303-427-3443 
CT Stamford, Tech. Applications Assocs.. 

.............•......................... 203-327-2934 
Fl Casselbeny, Dyne-A-Mark ............ 305-629-5557 
Fl Clearwater, Dyne-A-Mark ............. 813-441-4702 
Fl Ft lauderdale, Dyne-A-Mark . . . • . . . . . • 305-771-6501 
GA Norcross, MIn. Electro Prods. ......... ~5594 
Il Elk Grove VI. Control Sis. . . . .. . .. . .. .. 312-595-2110 
KS lenexa, Midtec ..... ,................. 913-541-0505 
MD Rockville, Spectro .................... 301-294-9770 
MA Framingham, TA Squared ............ 617-875-3586 
MA Westborough, Tech. ApplicationS Assocs. 

· . .... . .......... . .. .. . . . . . .. . . . .. . . ... 617-366-9781 
MI Grosse Pointe PI<., Greiner Assocs. ... 313-499-0188 
MN Edina, Micro Res. ..................... 612-83D-1454 
MO St louis, Midtec ... .... .. .... .. .. .. .... 31~275-6666 

NM Albuquerque, S & S Technigs. ........ 505-255-5599 
NY New York, Gebhardt Mktg. ............ 201-376-4415 
NJ Springfield, Gebhardt Mktg. ........... 201-376-4415 
NC Wake Fores~ MIn. Electro Prods. ..... 919-556-7103 
OH Richfield, Geotronix .... .. .. .. .. .. .. .. . 216-659-6100 
OH Trotwood, Geotronix .................. 513-252-6700 
OK Stillwater, Acudata, Inc ............... : 405-743-1886 
OR Beaverton, Thorson Co. N.W. ......... 503-~59OO 
PA Allison Park, Monument Tech. ........ 412-487-1770 
PA Jenkintown, Monument Tech. Assocs. 

TX Austin, Acudata ...................... . 
TX Houston, Acudata .................. .. 
TX Plano, Acudata ...................... . 
UT San lake CHy, Holder Hauer ..•....... 
WA Bellevue, Thorson Co. N.W ........... . 
WI Thiensville, Control Sys. ..•........... 

21~3737 

512-478-1018 
713-58D-2451 
214-42~3567 

801-532-2111 
206-455-11180 
41~242-4580 

. ELECTRONIC SPACE SYSTEMS CORP. Old Powder 
Mill Rd. Concord, MA 01742, Tel: 617-369-7200, TELEx: 
923480 ESSCO WCRD, FAX: 617-369-7641; FSC No.: 
15175; EmpL: 100; Sis. Mgr: Susan M Cuevas 

ELECTRONIC SPECIAUSTS, 171 South Main St, Natick, 
MA 01760, Tel: 617-655-1532, BOD-225-4876, TElEX: 
955-329 ATTN: ESP; Empl.: 42; SIs."Mgr: Den Gendron 

676 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



ManufacturerS and Sales Offices Directory 

FAX: 206-573-4635 
ELECTRONIC SPECIALTY CORP., 14511 N.E. 13th 

Ave, P.O. Box 3501, Vancouver, WA 98668-3501, Tel: 206-
574-5000, TElEX: 152·386, TWX: 910-444-0005; FSC No.: 
96927;Multiple; Empl.: 132; Sis. Mgr: L Fuller 
.............................. B·,4,6-,419, 1824-1625 

Local Sales Offices & Reps 
CA Anaheim, Gabriel & Assocs. .......... 714-866-0660 
CA San Jose, Ruppert SIs. & Engrg. ...... 408-998-8717 
CO Denver, n; Tee SIs. ................... 303-44().7862 
CT Bethel, Uvera-Polk Assocs. ........... 203-746-4639 
Fl Lighthouse Poin~ Jack Krutek & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-427-4202 
KS Olathe, SPS Assocs. Ltd. ............. 913-764-4460 
MD Gaithersburg. Eastern Comp. ......... 215-825-8610 
MA Lexington, Hathaway Elee ............. 617-861-7010 
MN Hopkins, The Kits Co. .... .. .. .. .. .. ... 612-933-1886 
NJ Madison, Uvers-Polk Assocs. ......... 201-377-3239 
NV Glen Head, Livers-Polk Assocs. ....... 516-759-9300 
NC Raleigh. Eastern Comp ................ 919-787-3416 
OH Cleveland, Components Inc. .......... 216-243-9200 
OH Englewood, Newbeny & Assocs. ...... 513-832-2114 
PA West Conshohocken, Eastern Comp. 

215-825-8610 
TX Dallas, Barry Sis. ..................... 214-234-0255 
TX Houston, Barry Sis. ................... 713-784-5860 
VA Annandale, Eastern Comp. .. . . . .. . .. .. 703-354-0723 

ELECTRONIC SYS. & PROGRAMMING, See 
AugatlES)sP, Inc. 

ELECTRONIC TESTING & CONSULTING, 812 Carver 
St. Mesqune, TX 75149, Tel: 214-288-0331; Empl.: 3 

ELECTRONIC TRANSFORMER CORP, P.O. Box 186, 
Totowa, NJ 075", Tel: 201-942-2222; FSC No.: 72149; 
EmpL: 130; Sis. Mg,: Dan Rovine 

ELECTRON-MACHINE CORP., Box M, Umatilla, FL 
32784, Tel: 904-669-3101, TELEX: 56-4300; Empl.: 55; 
Sis. Mg': S. K Kemp V.P. Mklg 

ELECTRON PRODUCTS, 2084 Central Ave., Duarte, CA 
91010, Tel: 818-359'8281, TELEX: 910-333-9810; FSC 
No.: 99515; Empl.: 65; SIs. Mg,: John Williams; Dis/. Mg,: 
Am Meunier 

ELECTRO-NUMERICS, INC., 1811 Reynolds, Irvine, CA 
92714, Tel: 714-250-1501, TELEX: 88-5612, FAX: 714-
250-0958; FSC No.: 51666; Empl: 18 .......... [)O1369 

Leeal Sales Offices & Reps 
AL Huntsville, FLW S.E, Inc. •. . .. . .. . . . . .. 205-536-6207 
CA Costa Mesa. FLW, Inc ................. 714-751-7512 
CA San Jose, Gamma Satum ............ 408-248-4143 
CO Boulder, Herb Bass Assocs. .......... 303-530-7509 
FL Orlando, FLW S.E, Inc. ................ 305-894-1100 
GA Atlanta, FLW S.E, Inc. ................. 404-424-1731 
IL Chicago, PVA Corp.. .. .. .. .. .. .. .. ... . 312-655-3355 
KS Topeka, R. E. Pedrotti Co. ............. 913-677-3366 
KY Louisville, Instr. & Tech. Sys., Inc ...... 502-244-1498 
LA Lafayette, Kernp Engrg. Co, Inc........ 318-269-9452 
MA Boston, Di-Ana SIs. Co. ............... 617-363-5420 
MI Delroi~ Satullo Assocs., Inc. ........... 313-585-4811 
MN Minneapolis, Kits Co .................. 612-933-1886 
NV Hewl~ Metropolitan SIs. Co .......... 516-599-7900 
NC Charlotte, FLW 5.E, Inc. .............. 205-536-6207 
OH Cleveland, Meas. Instr. E., Inc. ......... 216-476-0277 
OK Tulsa, Golden Rule SIs. Co ............ 918-836-7556 
OR Portland, Topp Engrg. SIs. Corp. ...... 503-244-7265 
PA Philadelphia, FLW of PA, Inc ........... 215-251-9700 
PA Pittsburgh, Meas. Instr. E., Inc. . . .. . .• .. 412-459-8090 
TN Oak Ridge, Instr. & Tech. Sys. . . . . .. . .. 615-483-5715 
TX Houston, E. V. Smnh SIs. Co. . . . . . . . . .. 713-931-0403 
WA Seattle, Topp Engrg. Sis. Corp. . .. . .. .. 206-747-5400 
WI Milwaukee, Stapleman Corp. .......... 414-352-5777 
Can Toronto, Smart Control Sys. .......... 41&474-0550 

Local Distributors 
AL Huntsville, FLW 5.E, Inc. . • . • . . . . . . . . .. 205-536-6207 
CA Costa Mesa. FLW, Inc. ................ 714-751-7512 
FL Orlando, FlW 5.E, Inc. .. . . . . . . . . . . . . . • 305-894-1100 
GA Atlanta, FLW S.E, Inc. ................. 404-424-1731 
MI Detroi~ RAM Meter, Inc. ............... 313-398-6767 
NC Charlotte, FlW S.E, Inc. .............. 704-391-8612 
PA Philadelphia, FlW of PA, Inc........... 215-251-9700 

ELECTRD-OPTICAL INDUSTRIES, Box 3770, Santa 
Barbara, CA 93130, Tel: 805-964-6701 (ext 260), TElEX: 
65-8427 EOIND SNC, FAX: 805-967-8590; Empl.: 130 

ELECTRO-PACIFIC, 5770 Thomwood Dr, Goleta. CA 
93117, Tel: 805-964-0751; FSC No.: 29853; Empl.: 60; Sis. 
Mg': T. Celhoun 

ELECTRO PHYSICS CO., INC., 3009 Central Ave., 
Waukegan. IL 60085, Tel: 312-249-5801; EmpL: 6; Sis. 
Mg,: Abe Siegelman ' 

ELECTROPHYSICS CORP., 48 Spruce St, Nutley, NJ 
07110, Tel: 201-667-2262, TELEX: 642277 

ELECTROPREP, INC, At 28A, P.O. Box 437, Cataumet, 
MA 02534, Tel: 617-563-5559; Empl.: 10; Sis. Mg': R. M. 
Sullivan 

ELECTRORACK PRODUCTS CO., 1443 S. Sunkist St. 
Anaheim, CA 92606, Tel: 714-776-5420; FSC No.: 26073; 
Empl: 50; Sis. Mg': Donn Krauser 

Local Sales Offices & Reps 
AL Huntsville, Remeo .................... 205-533-3763 
p;z Scottsdale, Western Mklg. Eng. ....... 602-948-1773 
CA San Jose, Silicon Valley SIs. .......... 408-432-1967 
CO Thomton, E & C Johnson Co. ......... 303-457-2247 
IA Des Moines Beams Corp ............. 515-255-1148 
MD Wheaton, Brimberg Sis ................ 301-946-2670 
MA Burlington, Intersell ................... 617-273-3844 
OK Tulsa, Spectra Sis. .................... 918-683-7188 
TX Houston, Spectra SIs. .. .. .. .. .. .. .. ... 713-270-8212 
TX Richardson, Spectra Sis. .............. 214-234-3600 
WA Seattle, Horton Assocs. ............... 206-322-1500 

ELECTRO RENT CORP., 4209 Van Owen Place, Burbank, 
CA 91505, Tel: 818-843-1221, TELEX: 314225, TWX: 910-
498-2238; Empl.: 400; Sis. Mgr: D. Kebadle 

ELECTRO SCIENTIFIC INDS., 13900 N.W. Science Pk; 
Dr, Portland, OR 97229, Tel: 503-641-4141, TELEX: 474-
2064; FSC No.: 11837; Empl.: 800; Sis. Mg': Dick Donaca, 
Sys./Gay Gasque 

FAX: 215-682-2133 
ELECTRO SPACE FABRICATORS, 300 W. High St. 

P.O. BOX 67, Topton, PA 19562-Q067, Tel: 215-682-7181; 
Empl: 205; Sis. Mg,: T. Roth ............ C·l035-1038 

Local Sales Offices & Reps 
CA Campbell Shursales .. . . . . . . . . . . . . . . . . 408-374-5577 
CA Irvine, Vale Assocs. ............. 714-551-4004,4821 
Fl Deerfield Beach, Jack Krutek & Assocs., Inc. 

. . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-427-4202 
FL Melboume, Winter Assocs. . . . . . . . . . . .. 305-254-6556 
GA Norcross, Hollingsworth & Still ........ 404-447-1700 
MD Upperco, Imagrtron SIs. Co. ........... 8OQ-638-3592 
MA Wattham, Betronic Assocs. . . . . ... . . . .. 617-894-8400 
NJ Boonton, Winter Assocs. . . . . . . . . . . . . .. 201-334-3434 
NY Morrrisville, Promark Elctrns., Inc. ..... 315-662-3310 
OH Galion. James R. Bright. . . . . . . .. . . . . .. 419-468-3787 
OR Beaverton. Electronics Northwest, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-629-9241 
PA Huntingdon Valley, OMEGA Etctrn. Sis., Inc. 

....................................... 215-947-4135 
PA McKean, Ecco Electrns. SIs. .......... 814-476-1376 
TX Dallas, Blair Engrg. ................... 214-241-5655 
W'A Redmond, Electronics Northwest, Inc. 

WA Spokane, Electronic Northwes~ Inc .... 

Local Distributors 
CA Redwood City, HdB Elctrns. .......... . 
NJ Frenchtown, SINTEC ................ . 
NY Baldwin. Accessories for Elctrns. ..... . 

206-883-1959 
509-924-0450 

415-368-1388 
201-99&4093 
516-546-1751 

ELECTROSPACE SYSTEMS, INC, P. o. Box 831359, 
Richardson, TX 75083-1359, Tel: 214-470-2106/2107, 
TWX: 910-867-4768; FSC No.: 33875; Empl.: 261.8 

Local Sales Offices & Reps 
CA Newbury PI<, Electrospace Sys., Inc. .. 805-496-9733 
FL Drtando, Electrospace Sys., Inc. ....... 305-273-3310 
MA Acton, Electrospace Sys., Inc. ......... 617-861-6009 
NJ Holmdel Electrospace Sys., Inc. ...... 201-264-5958 
OH Dayton, Electrospace Sys., Inc. .. . . . . . . 513-426-3200 
VA Arlington, Eleetrospace Sys., Inc. ...... 703-979-1220 

ELECTR 
ELECTRO STANDARDS LAB., INC, P.O. Box 9144, 

Providence, RI 02940, Tel: 401-943-1164, TELEX: 697-
2057 ESlAB, FAX: 401-946-5790; Empl: 25; Sis. Mg,: R. 
S. Sepe; D/st. Mgr: R. S. Sepe 

ELECTROSTATICS, 7718 Clairemont Mesa Blvd., San 
Diego, CA 92111, Tel: 619-279-1414; FSC No.: 34538; 
Empl: 17 

ELECTROSWITCH, Unit of Electro Switch Corp., 
180 King Ave., Weymouth, MA 02186, Tel: 617-335-5200, 
FAX: 617-335-4253; FSC No.: 82121; Empl: 290; Sis. 
Mg': W. M. Mello ............................... B.,705 

Local Seles Offices & Reps 
p;z Phoenix, Howe & Howe Sis. ....•..... 602-264-7971 
CA Los Angeles, Wiley ................... 213-688-1611 
CA MIn. View, W. Nott & Co. .............. 415-969-7411 
CA San Diego, Wiley Co. ................. 619-453-9018 
CO Boulder, Comp. Prods. Sis. ..•.. . . . . . .. 303-530-2800 
FL Winter Park, Floritronics .............. 305-866-4818 
GA Atlanta, Holman-Gillespie ............. 404-992-8620 
IL Elk Grove Village, Electroswrtch ...... 312-593-2225 
IA Bettendort, Weisler & Assocs. ......... 319'355-5911 
MD Gaithersburg. Naudain Assocs.-Southern 

.. . . . .. . . .. . .. . . .. .. .. .. . .. . .. . .. .. .... 301-258-5040 
MI Royal Oak, HilHronics ..... , .. .. .. .. ... 313-435-0920 
MN St Paul Kencotronics ................ 612-645-7717 
MO Ellisville, Weisler & Assocs. ........... 314-394-4543 
MO No. Kansas cny, Weisler & Assocs. ... 81&421-1679 
NJ Fairfield, Electroswnch ................ 201-227-6559 
NJ Marlton, Naudain Assocs. ............. 609-963-5300 
NY' Rochester, Sweetco Assocs. . . . . . . . . .. 716-225-2383 
NY LIIica. Sweetco Assocs. ............... 315-797-6721 
NC Winston-Salem, LG. Whne Southern.. 919-725-3612 
OH Dayton. Rockford Controls ............ 513-898-5452 
OH Medina, Rockford Controls. . . . . . . . . . .. 216-725-3705 
PA Pittsburgh, R. F. Clark .. .. .. .. .. .. .. ... 412-242-9500 
SC Greenville, LG. Whne Southern. . . . . .. 803-271-0630 
TX Dallas, Brice Co. ...... .. .. .. .. .. .. .... 214-233-9808 
TX Stafford, Brice Co. .................... 713-240-1786 
VA Ruther Glen, LG. Whne Southern. .. .. 804-448-4476 
WA Kent. C.B. Parsons & Co. .. .. .. .. .. .... 206-762-7373 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 

Local Distributors 
CA Los Angeles, Electric Switches ....... 213-660-1310 
FL Fl Lauderdale, Peerless Radio Corp. of Fla 

. . .. . . .. . . . . . . . .. .. .. . . . . .. . .. .. .. . . ... 305-973-4141 
GA Atlanta, Georgia Control Clr. .......... 404-876-8633 
IL Bridgeview, Midco Comp. SIs. ......... 312-599-7777 
MD Kensington, Marine Air Supp. ......... 301-949-9560 
MN St Paul, K 0.1 ........................ 612-645-7717 
NY Hempstead, Electronic Equip. Co. ..... 516-538-5510 
NC Raleigh, Wholesale EIctms. ........... 919-878-9400 
OH Medina, Rockford Controls Ohio...... 216-725-3705 
TX Stattord, Barclay Whls. ........ .. .. .... 713-240-1786 
WA Seattle, C.B. Parsons Co. ............. 206-762-7373 

ELECTROSWITCH, SOUTHERN DIV., Electro 
Switch Corp., 251 0 North Blvd., Raleigh, NC 27604, Tel: 
919-833-0707, TWX: 910-240-4611, FAX: 919-833-8016; 
Empl.: 70; Sis. Mgr: Doyle N. Evans; Dis/, Mg,: Lisa C. 
Tillis. . .. .. • . . • . .. .. .. . . .. . . . . .. . . . .. .. .. . .. . . . .. B·,706 

Local Seles Offices & Reps 
AL Huntsville, R. W. Mnscher Co, Inc. .... 205-862-6050 
CA Campbell Luscombe Engrg. Co. of 5.F. 

CA Irvine, Vale Elctms. .................. . 
CA San Diego, Vale Elctrns. ............ .. 
Fl Clearwater, Electrocralt, Inc. . ........ . 
GA Lewrenceville, R. W. Mitscher Co. . ... . 
Il Itasca, Janus, Inc. .................... . 
IN Indianapolis, C.C. Electro SIs. ........ . 
KS Overland PI<, Electri Rep., Inc. ....... . 
MD Laurel R. W. Mitscher Co.. Inc. ....... . 
MI Royal Oak, Hilltronics, Inc. . •.......... 
MN Minneapolis, HMR, Inc. .............. .. 
MO St Louis, Electri Rep, Inc. ............ . 
NH Salem, SIs. Engrg. Co. .. ............ .. 
NJ Englewood, Sprung/Nussbaum, Inc. .. 
NY Clarence, R. W. Mnscher Co, Inc. .... . 
NC Raleigh, Fl W. Mitscher Co, Inc ....... . 
OR Beaverton, Luscombe Engrg. Co. . ... . 
PA Huntingdon Valley, R. W. Mnscher Co. 

408-370-2020 
714-551-4004 
619-693-0113 
813-578-2233 
404-923-3239 
312-250-9650 
317-255-1508 
913-649-2168 
301-496-6090 
313-435-0920 
612-866-2122 
314-993-4421 
603-893-5521 
201-569-5666 
716-759-2350 
919-848-0941 
503-836-6664 

. . . . .. .. . . . . .. .. . .. . . . . .. .. . . . . . .. .. .. . 215-355-4452 
PA Pntsburgh, Cliff Price ................. 412-831-1586 
TN Johnson cny, R. W. Mitscher Co.. Inc. 

....................................... 615-929-7258 
TX Austin, Allied Comps., Inc. .. .. .. .. .. .. . 512-331-4494 
TX Dalles, Altied Comps., Inp. ., . . . . . . . . . . . 214-238-0408 
VA Shipman, R. W. Mitscher Co.. Inc. ..... 804-263-5154 
Can Mississauga. Onl, Gidden-Morton Assocs., Inc. 

....................................... 416-671-8111 

Local DistributorS 
CA Hayward, KEAEIctms. ................ 415-867-2900 
Il Lisle,ComponenlS,lnc ................ 312-852-7707 
MA cantbn;lmpactSIs. .................... 617-621-1500 
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ELECTR 
MA Hingham, Sager EIctms. ....•......... 617-7_700 
NJ Cranford, Garden SIa1E! Inds. .......... 201-272-&400 
NY Buffalo. Summit Distrs................. 716-887-2800 
NY Mt. VEIITKln. OAR Indl EIctms. ....•.. . . 914-699-2224 
NY RomE!, RomE! EIctms. ................. 315-337-5400 
NY WoodsidE!, Sw~ches UnM(1 ..........•. 718-478-5000 
NC Charlotte. Dixie Elctrns. ............... 704-377-4348 
OH S91on. Repco Elctms., Inc. ............ 216-248-8900 
OR Portland, United F:Iacr;o Supp. ......... 503-233-5341 
SC Columbia, Dixie EIctms. . . . . • . . .• . . . . • . 803-778-5332 
WI Waukesha, Bell Inds. ................. 414-547-8879 

ELECTRO-TECH SYSTEMS. INC.. 115 E Glenside Ave., 
Glenside, PA 19038, Tel: 215-887-2196, TELEX: 797137; 
Empl: 13; SIs. Mg,: Sharon Sandy; Dist. Mg,: Stanley 
Weitz 

ELECTRO VECTOR. INC. 6555 Covey Ad., Fo,estville, 
CA 95436. Tel: 707-887-2292, 'TWX: 510-746-6024; SIs. 
Mg': Wayne Brigden 

ELECTROVERT. INC .. 466 Main SI., New Rochelle. NY 
10601. Tel: 914-633-0222 

ELECTRO WEAVE, 425 Shrewsbury St, Worcester. MA 
01604. Tel: 617-752-8932, FAX: 617-753-2173; FSC No.: 
54207; Empl: 18; Sis. Mg,_' Peter And,ews 

ELFAB CORPORATION. Augat, Inc; 1097 Yates Street, 
Lewisville, TX 75067. Tel: 214-221-8776. 'TWX: 910-660-
5460. FAX: 214-221-9667; EmpL: 250; Dist. Mgr: Peter 
Kiddy 

ELFORM. INC .• P.O. Box 7362, Reno. NY 89510. Tel: 702-
356-1734, 'TWX: 510-600-5662 ELFORM. FAX: 702-356-
1742; Sis. Mg': Roger R Reinke 

FAX: 619-458-0267 
ELGAR CORP •• 9250 Brown Deer Rd., San Diego. CA 

92121, Tel: 619-450-0085, 800-854-2213. TELEX: 211063 
aSD UR; FSC No.: 25965; Empl: 275; DiS!. Mg,: Doug 
Caldwell. . . . . .. . . . .. . .. .. . . . .. . . . . .. .. . . .. Do2092-2096 

Local sales Offices & Reps 
AL Huntsville, Beacon.................... 205-881-5031 
AZ. Tempe, Trembly Assoc. ............... 602-967-2056 
CA Costa Mesa, Ward Davis Assocs. ..... 714-556-0955 
CA Redondo Beach, Ward/Davis Assocs. 

CA 
CA 
CO 
CT 
FL 
FL 
FL 
GA 
IL 
IN 
KS 
KS 
MD 
MA 

213-843-8977 
San Diego. Ward/Davis Assocs. ...... 619-292-1000 
Sanla Clara, Ward Davis Assocs. ..... 408-245-3700 
Wheat Ridge, Trembly Assocs. ....... 303-421-8900 
Wallington. Pat Jenks Assocs.. Inc. .... 203-265-9939 
Boca Raton. Beacon. . . . . .. .. . .... . . .. 305-997-5740 
Clearwater. Beacon ................... 813-796-2378 
Longwood, Beacon ................... 305-332-1940 
Allanta, Beacon.. .. .. .. .. .. .. • .. .. .. .. 404-256-9640 
Arlington Heights, Dytec/Central...... 312-394-3360 
Indianapolis, Dylec/CenIral ........... 317-297-5988 
Lenexa, Dytec/South ................. 913-888-0215 
Wich~ Dytec/South.lnc .............. 316-945-7090 
Laurel. Elctm Mklg. Assocs. .......... 301-953-7800 
Danvers, P. Jenks Assocs. ............ 617-777-5800 

Electrovert 
over" ~ Over 

',.000.000 I 8.000. OD,D 
Terminal •• Relays & 
Blocks. SWitches 

In Stock, In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3;00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
MI Madison Heights, WKM Assocs. ....... 313-588-2300 
MN MimeapoHs, BerndtAssocs. "........ 612-546-2021 
MD Maryland HgIs.,Dytec/South ......... 314-739-0665 
NY Las Vegas, Trembly Assocs. .......... 702-739-9770 
NM Albuquerque, Trembly Assoc. ......... 505-266-8616 
NY Great Neck, RTI ...................... 516-629-3770 
NY Liverpool. Northern Tech. SIs. ......... 315-451-1091 
NC· Raleigh, Beacon ...................... 919-787-0330 
OH Daylon. WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ......... 216-524-5930 
TX Richardson. Testech, Inc. ............. 214-644-5010 
OR Lake Oswego. Syntek ...•..•......... 503-636-6793 
PA Pittsburgh. WKM Assocs. ............. 412-892-2953 
PA Plymouth Meeting, Elctm. Mklg. Assocs 

....................................... 215-828-7400 
UT SaM Lake ~. Trembly Assocs. ...... '. 601-295-4703 
WA Kir1<land, Syntek ...................... 206-488-0394 
WI BrookIield,Dytec Central Inc, .,....... 414-792-0320 
EXP CA, San Diego. Elgar Intl Corp. ....... 619-450-0085 
PR Santurce, Beacon .. . .. .. .. .. .. .. .. . ... 809-728-5040 

Local Distributcrs 
f\Z. Tempe, Micro Source . . . . . . . . . . . . . . . .. 602-968-6062 
CA Min. View. Costa DisL ................ 415-968-1200 
CA San Jose, Vrtek ........ .. .. .. .. .. .. ... 408-436-8026 
CA San Marcos, Vnek .................... 619-744-8305 
FL Fl Lauderdale, Manchester Equip. .... 305-491-7660 
FL Tampa Bey. CPU Corp. ............... 813-886-1711 
IL Northbrook, PC DisL .................. 312-298-1400 ' 
MD Hunt Valley. Micro Wholesalers, Inc ... 301-785-6300 
MD Laurel. Trimarc Sys. .................. 301-725-7869 
MA MiKOld, Microserv Tech. .............. 617-478-1600 
MA Wellesley. Power Sys Distrb .......... 617-235-7864 
MO Sl Louis, Indl. Battery ................. 314-423-7005 
NH Londonderry. Power Sys Dislrb ...•... 603-434-2841 
NJ Carlstadl, Costa Distbg. ...........•... 201-507-8700 
NY Hauppauge. Manchester Equp. Co .• I .. 516-434-8700 
NY W. Hempstead, TriCorn ............... 516-483-9700 
OH Toledo. Te~Matic ..................... 419-241-8141 
TX Houston. CPU Corp. .................. 713-987-0234 
TX Houston. Q.c, Dislrb, Inc. . . . .. . .. . . . .. 713-988-2290 
TX Richardson. Computer-Mate •........• 214-669-9370 
VT Bountilu~ Sudico ..................... 601-298-9346 
VA Roanoke, ComTech .................. 703-981-0326 
Can Mississauga, Ont, Bertex ..........•.. 416-238-9379 
Can Mississauga, Ont, Drake ..... .......... 416-629-2606 

ELGAR/INTEPRO SYSTEMS. 9250 Brown 0_ Road. 
San Diego. CA 92121. Tel: 619-458-0261. 1-600-854-
2213. TELEX: 211063 ELSO UR. FAX: 619-458-0267; 
Empl: 250; Sis. Mg,: Sam Lewis .............. 0-2097 

Local sales Offices & Reps 
AL Huntsville, Beacon .... .. .. .. .. . .. .. ... 205-881-5031 
AZ. Tempe, Trembly Assocs. . . . .. . . . . . . ... 602-967-2058 
CA Costa Mesa, Ward Davis Assocs, ..... 714-556-0955 
CA Redondo Bch .• Ward/Davis AssocS. .. 213-643-6977 
CA San Diego, Ward/Davis Assocs. ...... 619-292-1000 
CA Santa Clara, Ward Davis Assocs. ..... 408-245-3700 
CO Wheat Ridge, Trembly Assocs. ....... 303-421-8900 
CT Wallington. Pat Jenks Assocs. Inc. . . • . 203-265-9939 
FL Boca Raton. Beacon .................. 305-997-5740 
FL Clearwater. Beacon ................... 813-796-2378 
FL Longwood, Beacon ................... 305-332-1940 
GA Atlanta, Beacon .. .. .. . .. .. . .. .. .. . .... 404-256-9640 
IL Artington Hgts., Dytec/Cenlral ........ 312-394-3360 
IN Indianapolis, Dytec/Central ........... 317-297-5988 
KS Lenexa, Dytec/South ................. 913-888-0215 
KS WlCh~ Dytec/South, Inc. ..•......... 316-945-7090 
MO Laurel. EIctm Mkig. Assocs. .......... 301-953-7800 
MD Maryland Hgts., Dytec/South ......... 314-739-0665 
MA Dan~ers, P. Jenks Assocs. ............ 617-777-5800 
MI Madison Hgts., WKM Assocs. ......... 313-588-2300 
MN Minneapolis, Berndt Assocs. .......... 612-546-2021 
NY Las Vegas, Trembly Assocs. .......... 702-739-9770 
NM Albuquerque, Trembly Assocs. .... . . .. 505-266-8616 
NY Great Neck, ATI ...................... 516-829-3770 
NY Liverpoo~ Northern Tech. Sis. ......... 315-451-1091 
NC Raleigh, Beacon .............. , ....... 919-787-0330 
OH Daylon. WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs. ......... 218-524-5930 
OR Lake Oswego, Syntek ................ 503-636-6793 
PA Pittsburgh. WKM Assocs. ....... ,..... 412-892-2953 
PA Plymouth Meeting, Elctm. Mklg. Assocs. 

....................................... 215-828-7400 
,TX Richardson. Testech.lnc. ............. 214-644-5010 
UT SaM Lake City. Trembly Assocs........ 601-295-4703 
WA Kirkland, Syntek ...................... 208-468-0394 
WI Brooklield. Dytec Centrallnc, ......... 414-792-0320 
EXP CA/San Diego. Elgar Inti. Corp. ....... 619-450-0085 
PR Santurce, Beacon .. . .. .. .. .. .. .. . .. ... 609-728-5040 

ELGENCO, INC •• Box 460. Hurricane. UT 84737. Tel: 801-
635-4954; FSC No.: 15455; Sis. Mg': O. E. Beecher 
. . . .•.. . .. . . ..•.. .. . .. ..•.. ... .. . .. ... .. ... Do1244-1249 

Local Sales Offices & Reps 
CA Min. View.N-SWestronics ............ 415-960-1111 
CA Sherman Oaks, Windsor Dynamics ... 818-990-4173 

CT Meriden, Polytek Assoc. .............. 203-621-4521 
MA Waban, Polytek Assoc. ............... 617-881-4741 
NJ Marmore, SWR Tech., Inc. ....•......• 609-390-0094 
NM Albuquerque. Technology Mklg. Assoc. 

.. .. . .. .. . .. . .. .. . .. . . .. .. .. . .. . .. .. .. • 505-345-8921 
PA 8r00maJ~ SWR Tech., Inc. ............ 215-353-6639 

ELGIN ELECTRONICS. Comb\.lstion Engineering, 
5533 New Perry Hwy. Erie, PA 16509-3570, Tel: 814-864-
4921. 'TWX: 510-899-8870. FAX: 814-864-1260; Empl: 
500; SIs. Mg,: D. Selmon 

ELITE ELECTRONICS. INC. 1408 SUmm~ - Su~e 65, 
PIanO. TX 75074, Tel: 214-881-0026. 600-553-4376. FAX: 
214-424-7299; Empl: 4 

ELITE SOFTWARE DEVELOPMENT. INC. P.O. Drawer 
1194. Bryan. TX 77606. Tel: 409-848-2340. TELEX: 910-
997-8760; Empl: 9; Sis. Mgr: Terri.l King 

ELLIOTT I JORDAN, A Sub. of Vishay 
Intertechnology. 63 Uncoln Highway. Malvern. PA 
19355. Tel: 215-644-1300. 'TWX: 51D-668-8944. FAX: 215-
296-0657; Empl: 500; Dis!. Mg,: Iris Demeritt 
. . . . .. . .... ... .. . .. ... .. . ... . . .. ..... .. . ... A-1934-1935 

For sales office, representative. and distributor information. 
see Vishay Resistive Systems Group. 

(ELMA 
FAX: 415-656-3783 

ELMA ELECTRONIC INC.. 41440 Christy Street, 
Fremont CA 94538, Tel: 415-656-3400 ........ B-1707; 

C-1040-1041. 1605; Do1111 

Local sales Offices & Reps 
AL Huntsville, Elctm. SIs. Inc, .......•..••. 205-533-1735 
CA Anaheim, Impact Elctms., Inc. ......... 714-533-1351 
CA Fremont, ELMA EIctm Inc. ............ 415-656-3400 
CA Santa Ana, CeMronics, Inc. ............ 714-751-9162 
GA Norcross, EIctm Sis, Inc. . . . . . . . . . . . . • . 404-449-6554 
IL Elmhurst F.F.!HiII Gray Inc ............ 312-832-4101 
IN Indianapolis, John Sukup, Inc. •........ 317-253-5501 
MD Lisbon. Samuel K MacDonald Inc, ..•. 301-982-1068 
MI Royal Oak, Hilltronics ..... .. .... . .. .. . 313-435-0920 
NH Nashua, Bell Controls Inc. ....•....... 603-882-6964 
NJ Englewood, Harold Gray Assocs. Inc. 

.. .. . .. . . . . . . .. .. .. . .. .. ... .. .. . . .. .. .. 201-894-0894 
NY Rochester. Lamb Comps., Inc. ........ 716-323-1250 
NC Greensbcro. Hile Assocs. Inc. ......... 919-266-1500 
MA Beachwood, Land Eictm. Supp. Co. ... 216-831-9555 
PA Philadelphia, Samuel K MacDonald Inc. 

. . .. . .. . .. .. .. . .. . .. . .. . .. . .. . . . . .. .... 215-545-1205 

Local Distributors 
CA Canoga PI<., Panel Parts Co. .......... 818-884-8898 
CO Lakewood, ACACIA SIs. Inc. .......... 303-232-2882 
CT Wallingtord, Sager Elctrl. Supp. Co. . . . • 203-265-4800 
IL Chicago. Federal Screw Prods. Inc. ... 600-225-5377 
IL Villa Pk, MeMn EIctms. ............... 312-279-5010 
MA Lynn. Land EIctm Cupp. Co. .......... 617-592-2220 
MA WaNhern. Vantage Elctms. Corp. ...... 617-894-8690 
NJ Cranford, Garden State Indl ElecL .... 201-272-8400 
NJ Crantord, Garden SIa1e Indl., Inc. ...... 201-272-&400 
NY Buffalo, Sum~ Distrs. Inc. ........... 716-884-3450 
NC Raleigh, Meter Metrics................ 604-275-1431' 
OK Tulsa, Radio. Inc. ..................... 918-587-9123 
PA Philadelphia, PEl-Genesis ............ 215-568-7400 
VA Richmon(1 Meter Metrics ............. 804-275-1431 

ELMA ENGINEERING. 1066 E Meadow Circle, Palo Alto, 
CA 94303. Tel: 415-494-7303, TELEX: 345-560; FSC No.: 
59810; EmpL: 38; SIs; Mg,: T. A. Beno; Dis!. Mg,: T. A. 
Beno 

ELMAG DIVISION, Lindgren RF Enclosures, 54 Clark 
St, Newark, NJ 07104, Tel: 201-481-1600; FSC No.: 
23160; Empl.: 15 

ELMEC 
DELAY LINE 

FAX: 213-265-1908 
ELMEC TECHNOLOGY OF AMERICA; 1225 

Ridgecrest St, Monterey Pk, CA 91754. Tel: 213-265-
1861; Sis. Mg': Steve Sarneshima ....... , A-1552-1557 

678 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1988 



Manufacturers and Sales Offices Directory 
ELM SYSTEMS, 1101 Brown St, Wauconda.IL60084. Tel: 

312-526-5003 

FAX: 401-728-5390 
ELMWOOD SENSORS. 500 NarraganseII PEII1< Drive. 

Pawtucket. RI 02861, Tel: 401-727-1300. TELEX: 6814066 
B.MWOOO; EmpL: 700; SIs. Mgr" Steve Fox 
......... . . ..... . . . ...... . .. . .... .. .... .. .. a0 1843-1845 

Local Sales Offices & Reps 
AL Decalur, Tenn. Tech. Sis. ............. 205-350-0630 
AZ Phoenix. O'Donnell SW ...•........... 602-944-9542 
AR Tulsa. Ion Assoc.-Arlda ............... 918-644-0187 
CA San Diego. O'DonneIiAssocs. ........ 619-578-1645 
CA San Jose. O'Donnell Assocs. ......... 408-263-6500 
CA Torrance. O'Donnell Assocs. .......... 213-539-9664 
CO Boulder, Front Range Mktg. ... . .•.. ... 303-443-4780 
FL Coral Springs. cae Electronics ....... 305-755-1111 
GA Marietta. Tenn. Tech. Sis. ............. 404-428-9594 
IL Arlington Heights, Therrnek ........... 312-5n-6900 
IN Fort Wayne. O. Bromberg ...... . . . . . .. 219-458-6010 
KY Louisville. O. Bromberg .•.........•... 502-456-1498 
MD Glen Burnie. Faber-Renofl, Inc. ....... 301-768-4554 
MA Danvers, C. H. Burnham Assoc. ....... 617-n4-0111 
MI Brooklyn. Engineered ~ .. ... .. .. 517-592-3236 
MN Minneapolis. C. UsIUg Sis. ............ 612-537-6740 
Me SL Louis. Hill & Co. ................... 314-432-1136 
NH Durham. C. H. Burnham Assoc. ..•.... 603-868-2282 
NJ Pi1man. Colrud Corp. . . . . . .. . . •. . . .. . .. 609-589-5866 
NY Fairport. Bastian Sis. .................. 716-223-0237 
NY L.archmon~ G. M Mach Co. ........... 914-834-3530 
NY Syracuse. Canavan-Scanlon .......... 315-437-1271 
NC Raleigh. Tenn-Tech ...... . .. .... ...... 919-266-3610 
OH Cincinnati. O. H. Bromberg .......•..•. 513-nl-9333 
OH Cleveland. Allied EnIprs. .............. 216-n9-0080 
OK Tulsa. Ion Assoc. ..................... 918-644-0186 
OR Hillsboro. T8I\'lCO-Northwest .......... 503-649-8375 
PA Murrysville. Allied EnIprs. ............. 412-325-3200 
NJ Pittman. Colrud Corp. ................. 609-589-5886 
RI Johnston. C. H. Burnham Assoc. ...... 401-231-7475 
TX Austin. Ion Assocs. ................... 512-331-7251 
TX Grand Prairie. Ion Assocs. ............ 21+647-8225 
TX Houston. Ion Assocs. ................. 713-537-n17 
UT Salt Lake City, Front Range Mktg. . . . .. 801-36+6481 
VA Midlo1hian. Daniel E. Boehling Assocs. 

.. . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . 80+794-5879 
WA Bellevue. Lehr Assocs. • . . . . . . . . . . . . . .. 206-453-9993 
WA Bothel~ Temco Northwest ............ 206-821-5434 
WI Milwaukee. R Zingler ................. 414-351-5005 
Can Mississauga. Ont. Andy Baumen Assocs. 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-828-2600 

ELNA AMERICA. INC, 153 E. Savarona Way, Carson. CA 
90746. Tel: 213-327-6090, TELEX: 68-6427, TWX: 91()' 
346-6730; SIs. Mg,: Don L Bilsing; Dist. Mg," Isao Kikuchi 

ELNETIC ELECTRONICS, INC, P.O. Box 86232. Los 
Angeles. CA 90009-8232, Tel: 213-515-1546; FSC No.: 
98460; EmpL: 25; SIs. Mg," Ernest H. Carlson. Jr. 

ELOGRAPHICS, 105 Randolph Ad.. Oak Ridge. TN 37830, 
Tel: 615-482-4100, TELEX: 350348; Sis. Mgr" R Highfill 

-IE 
FAX: 714-241-7293 

ELPAC COMPONENTS, Elpac Electronics, Inc., 
3131 s. Standard Ave.. Santa Ana. CA 92705, Tel: 71 +979-
4440, TWX: 91()'595-1513; EmpL: 130 ... A0 1082-1083 

Local Sales Offices & Reps 
AZ Phoenix. Ellron ....................... 602-266-2164 
CA San Diego. W99-K Assocs. ........... 619-655-2040 
CA San Jose. Ruppert Sis. . .. . . . . . . . .. . . . . 408-998-8717 
CA Van Nuys. W99-K Assocs. ............ 213-989-3070 
CT MiNord, Todino Engr. Sis. ............. 203-874-8643 
FL Orlando, Honeyco Inc. •...•.•.....•... 305-298-1222 
IL Highland Park. Bransky Sis. .... .. . .. .. 312-433-2375 
MA Needham Heights, Todino Engr. Sis. .. 617-444-7925 
MN Bloomington. Smiley-Scotl Assocs. ... 612-688-5551 
NJ Englewood. Harold Gray Assocs. ..... 201-894-0894 

OH Dayton. J. C. Hofstetter Co ............ 513-296-1010 
OH Medina. J. C. Hofstetter Co. ........... 216-241-4S80 
WA Seettle. Harry Levinson Co. ........... 206-382-1300 
WI CedartJurg. Bransky Sis. .............. 414-377-8507 

Local Distributors 
AZ Phoenix. T.T.I. ........................ 602-861-()222 
CA Chatsworth. Mil-Comm ............... 818-998-3111 
CA Chelsworth. TTl ...................... 818-709-8693 
CA Irvine. Keiex .......................... 714-863-1230 
CA San Diego. T.T.I ....................... 619-587-4888 
CA San Joss, T.T.L ....................... 408-946-55n 
CO Westminster, T.T.I. .................... 303-429-6806 
CT Stratford, T.T.L ........................ 203-375-1400 
FL Orlando, T.T.L Florida................. 305-859-1000 
GA Norcross, T.T.L ....................... 4O+662-D911 
IL Northbrook. Classic Components ..... 312-272-9650 
IL Skokie. KelinerEIc1ms. ............... 312-6n-1120 
IA Cedar Rapids, Dee EIc1ms. ........... 319-365-7551 
MA Wilrnington. Aved EIc1ms. ............. 617-657-8310 
MA Woburn. T.T.~ Inc. NE ................ 617-938-8800 
MN Eden Prairie. T.T.L .................... 612-944-5080 
MN Minneapolis. Northern ................ 612-944-1167 
NJ s. Hackensack. WaRech .............. 201-641-7300 
NY Bohemia. T.T.L , ....................... 516-737-2000 
NY Mamaroneck. New Yorker Elec ........ 914-698-7600 
NY Elmsford, Ancar ...................... 914-592-7100 
OH Dayton. Electro Supp. ... .. .. .. . . .. .... 513-298-5020 
OK Tulsa. Altair Co........................ 918-252-5781 
TX Ft Worth. T.T.L ....................... 817-831-8300 
TX Houston. Altair Co. .. . .. . . . . .. .. . . .. . .. 713-462-3029 
TX Richardson. Anair..................... 214-231-5166 
VA Charlotte. Kellner ..................... 802-425-3250 
WA Seettle. Kam Elec. .................... 206-382-1300 
WI New Berlin. Classic ................... 414-786-5300 
WI Racine. Badger EIc1ms. ................ 41+837-1256, 

414-933-6685 

ELPAC POWER SYSTEMS, Elpac Electronics, Inc, 
3131 s. Standard Ave.. Santa Ana. CA 92705, Tel: 714-979-
4440, TWX: 91()'595-1513, FAX: 714-241-7293; EmpL: 
270; SIs. My," H. Myers; Dist. My'" H. Myers 

ELPAZ INSTRUMENTS, INC, 160 N. Craig St, Pittsburgh. 
PA 15213, Tel: 412-687-8700, TELEX: 382980; EmpL: 15; 
SIs. Mg," Stephen Phelps; Dis!. Mgr" Stephen Phelps 

ELPOWER CORPORATION, 2117 S. Anne SL. Santa 
Ana. CA 92704, Tel: 714-54().6155, TELEX: 678354 
ELPOWEA SNA; EmpL: 200; Sis. Mg," R Calvert; Dis!. 
Mg," Ronnie Lefevre 

E-L PRODUCTS CORP., Sub.of Astronics Co, n 
Olean Ad, E. Aurora. NY 14052. Tel: 716-655-0800, FAX: 
716-655-0309; EmpL: 100; Sis. Mg," Patrick McCann 

EL-RAD MFG, 2800 W. Cullom Ave.. Chicago,lL 60618, Tel: 
312-478-7300, TWX: 91()'221-0104; FSC No.: 11253; 
EmpL: 225; SIs. Mg," Marvin S. Christ 

ELTEC INSTRUMENTS INC, P.O. Box 9610, Daytona 
Bch, FL 32020, Tel: 90+253-5328, TWX: 81()'832-6294, 
FAX: 90+258-3791; ErnpL: 120; Sis. Mg'" Douglas S. 
Armstrong 

ELTROL CORPORATION, 20942 Osborne Stree~ Bldg. 
I, canoga Park. CA 91304, Tel: 818-709-0131, FAX: 818-
709-0132; FSC No.: IER54; ErnpL: 6; Sis. Mg," Tarry E. 
Donovan ....................................... a0 1203 

Local Sales Offices & Reps 
CA Glendale. Halbar Assocs. .........•... 818-246-8283 
OH Broadview Hgts.. Controlled Prods. ... 216-838-5700 

ELVO ELECTRONICS CORPORATION, 140 Kisco 
Avenue, Mt Kisco. NY 10549, Tel: 914-241-1008, TWX: 
91()'25().5181, FAX: 914-241-7096; Sis. Mg," Thomas H. 
Stein 

EMCA. Sub. Rohm and Haas Advanced Matis. Co, 
605 Center Ave.. Mamaroneck. NY 10543, Tel: 914-698-
8434, TWX: 71 ()'566-1128; ErnpL: 70; Sis. Mg," Dennis 
Hanley 

EMCO ELECTRONICS, 104 S. cantral Ave.. Valley 
Stream. NY 11580, Tel: 516-825-3330, TELEX: 276590; 
EmpL: 9; SIs. My," K Berkowitz; Disl. Mg," Jay Robinson 

Local Sales Offices & Reps 
GA Roswel~ Henry W. Phillips Co. ........ 40+992-3070, 
CA Long Bch.. Ross SIs. Co. ............. , 213-424-9818 
CT Hartford. John Colavecchio ........... 203-522-0596, 
FL Venice, JGG SIs. ..................... 813-497-0177 
HI Honolulu, Lee Gaber ................. 808-536-2457 
IA W. Des Moines, Nevco Inc. ........... 515-225-9886, 
MD Baltimore. David S. Linz .............. 301-435-0012 
MO No. Kansas City, Nevoo Inc. .......... 816-421-1751, 
NY Bellmore, Mike Sussman ............. 516-221-7867, 

EMPRO 
OH Akron. Buckeye Mktg. .............. '" 216-838-7875 
OH Jamestown. Buckeye Mktg. ........... 513-675-2059 
PA Philadelphia. David S. Linz Co. ... . . . . . 215-379-0734 
NC Statesville. Henry W. Phillips .......... 803-244-6254 
TX Garland. Nesbitt Co. .................. 214-27()'9867 
EXP Valley Stream. NY, Bysk EIc1ms. ...... 516-825-7302 
Can Vancouver, H. W. Cowan Ltd. ......... 604-576-8236, 

EM CO HIGH VOLTAGE CO. 
11126 Aidge Road 

SuHer Creek, CA 95685 

CALL. .. 209·223·EMCO 

FAX: 209-223-2779 
EMCO HIGH VOLTAGE CO., 11126 Ridge Road. Sutter 

Creek. CA 95685, Tel: 209-223-3626, TELEX: 
5101008006; FSC No.: 3T243; Empl: 38; SIs. Mgr" 
Roxanne McCoy ............................... 1)01717 

ElM CORPORA nON. 2801 Kent Avenue. P.O. Box 2400, 
W. Lafayette. IN 47906, Tel: 317-497-6100, FAX: 317-497-
6348; FSC No.: llnO 

Emcor Products 

FAX: 507-287-3405 
EMCOR PRODUCTS, Crenlo, Inc, 1600 Fourth Ave. 

NW, Rochester, MN 55901, Tel: 507-289-3371; Sis. My': 
John Horton ..... .. .... .. . ... ... .. .. .. ... .. .. ... C0 1039 

EMC TECHNOLOGY INC, 1971 Old Cuthbert Ad.. Cherry 
HiI~ NJ 08034, Tel: 609-429-7800, TWX: 710 896 0193, 
FAX: 809-429-6814; FSC No.: 24802; EmpL: 75; SIs. Mgr" 
Peter Semitschew 

EMDS, INC., 16618 Oakmont Ave.. Gaithersburg. MD 
208n, Tel: 301-840-5710, FAX: 301-840-8589; SIs. Mgr: 
Patrick E. Roney .•..•..•..•.....•..... " .•.. " .• 1)01250 

EMERSON. INDL CONTROLS DlV, 3300 Standard St, 
Santa Ana. CA 92702. Tel: 714-545-5581, TELEX: 67-
8460, FAX: 714-54().6718; EmpL: 800; SIs. Mgr" W. Sgro; 
Dist. Mg,: S. Leschin 

Please call factory for sales offices and nearest rep. 

EMERSON & CUMING, W. R Grace & Co, 59 Walpole 
St,Canton. MA02021, Tel: 617-828-3300, TWX: 71().348-
1324; EmpL: 6500 

EMHART CANADA. L TO, See Mallory Components 
Div. 

EMICO INC, Box 368, Dublin. PA 18917, Tel: 215-249-9330, 
FAX: 215-249-9336; FSC No.: 85925; EmpL: 100; SIs. 
Mg," C. Altschul 

EMI GENCOM INC, See THORN EMI Gencom Inc. 

EMI TECHNOLOGY INC, See THORN EMI 
Technology Inc. 

EMM SEMI, SUB OF EM & M, See GTE Microcircuits 

ol~ol 
FAX: 317 -823-4835 

EMPRO MANUFACTURING COMPANY, INC., P.O. 
Box 26080, Indianapolis, IN 46226, Tel: 317-823-4478; 
ErnpL: 25 .... . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 1)01251 

Local Sales Offices & Reps 
CA La Canada. Brooks-Moore & Assocs. 

CA Orange. Brooks-Moore & Assocs. ..... 
CA Santa Ana. Brooks-Moore & Assocs. .. 
GA Atlanta. Brownell Electro Inc. ......... . 
IL Chicago, Best Rep Co. ............... . 

818-79().8358 
714-nl-1220 
714-544-8900 
40+762-5181 
312-992-1055 
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EMPRO 
MA Burlington, ELL Instr. •...•..•..•..•..• 617-272-9450 
NJ Belleville, D. F. Tobias & Co. ...•..•..• 201-751-8680 
OH Cleveland, Weschler EIec. Corp. ...... 216.238-2550 
PA Philadelphia, Sunshine Sci.lnstr. Inc. .• 215-673-5600 
TX Arlington, Ev Smith Sis. .•...•.••.•••.. 817-572-2911 
TX Houston, Ev Smith Sis. . . . . . . • . . . . . . . . • 71 a-931-()403 

Local Distributors 
CA Dublin, SId. Meter Lab .•.•..•........• 415-62&4837 
CA Glendale, Instr. Meter Specialties ..... 818-243-0416 
CA S. Pasadena, Dae Instr. & Svc., Inc. •.• 21 a-258-0578 
LA Harahan, IndL Instrs. Works .•.•....... 504-733-8355 
MD Sparks, EI.L InsIrs. ..•...•..•......... 301-771-4800 
NJ Belleville, Miscoop •.••.•.•...•..•..••. 201-751-1190 
PA Norristown, Kimberly-Jarnes •.....•.•. 215-66&7186 
TX Beaumont, Straughn EIctms. •...••.•.. 409-838-4563 
TX Houston, American Analog ........... 71lH141-7265 
TX Houston, M-.. & InsIrs. .... ,........ 713-644-1631 
WI Milwaukee, E-M InsIrs. ................ 414-272~7799 

EMR DATA SYSTEMS, DlV. SANGAMQ- WESTON, 
Box 3041,Sarasota. FL33578, Tel: 81a-371-(1811, TELEX: 
052-890, TWX: 81D-864-0406; EmpL: 1100; SIs. Mgr: F. V. 
Hinkel 

EMS 
F~:714-838-2967 

E.M.s., Dlv. of Sandberg Industries, 2922 Dow Street, 
Tustin, CA 92860, Tel: 714-669-9473, TWX: 91()'595-
2767; EmpL: 125; SIs. Mgr: Duane Halverson, Opers. Mgr.; 
Dist. Mgr: Noel Kennedy ...................... C.l726 

Local Sales Offices & Reps 
OH MensIieId, Ralph MeckNng Assocs. . . .. 418-526-2352 
TX Austin, AIMed C<lrr1)S., Inc. ............. 512-258-7558 
TX Dallas, AIDed C<lrr1)S., Inc. ......... .. .. 214-238-0408 
VA Reston, Tytronics Tech. Sis. .......... 7Da-620-4600 

EMS DEVElOPMENT CORP, 100 See La., 
Farmingdale, NY 11735, Tel: 516-29a-79OO, TWX: 51()' 
224-6480; FSC No.: 51435; EmpL: 125; Sis. Mgr:Ed 
Sirnkovich 

!iWI'~H~'AII' 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 fletcher Dr. los Angeles. California 90039 

213-660-1310 
. CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

ONSTOCK). 

~111"~~'~I"j.... 6. POWER RECEPTACLE ow-
7. CONNECTOR 

1. MULTI·PUSH BUTTON~.. 

=-~-'. .~ 2. AUDIO PLUG ~ 
5. AUDIO PLUG 8. CONNECTOR 

~ 
SEE CDMPLETEPRODUCT 

LINE UNDER SWITCHES 
SECTION 5100 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

ManufacturerS and . Sales ·Offtces Directory 
EMTRONIX CORPORATION, LEM, SA, Geneva 

Switzerland, Nl14 w. 19225 COnlOn Dr. Germantown, WI 
53022, Tel: 414-255-2620, ESYLNK: 628-38203, FAX: 
414-255-0653; Empl: 53; SIs. Mgr~Richard Koarber 

Local Sales Offices & Reps 
CA Saratoga, Edward King & Assocs. .. ... 408-867-2111 
IL Schaumburg, PosI,.ech Sis. ........•.. 312-98().9407 
IN Carmel. STB & Assocs. ............... 317-844-9227 
WI CoIgaIe, Rep I & Assocs., Inc.......... 414-628-4016 

EMULATION TECHNOLOGY, INC. 23688 Walsh Ave, 
Bldg. 0, Santa Clara, CA 95051, Tel: 408-982-0660, TELEX: 
981886, FAX: 408-982-0664; EmpL: 7; SIs. Mgr: Joseph J. 
Bagliere, Jr. .•.....•......•.•..••......•.••..•.. C·1326 

Local Distributors 
CA Monterey, Adams/MacDonald Entrps. 

.. .. .. .. .. .. . .. .. .. .. . .. .. . . .. .. . . .. . .. 408-37a-3607 
TX Allen, Prime Distributing Co. .......... 214-231-0170 

ENCLOSURE CORP, 2900 Wharton Ad., 8risto~ PA 
19007, Tel: 215-785-2900, FAX: 215-785-2960; FSC No.: 
32360; Empl: 120; SIs. Mgr ~ Gene Goldner 

ENCODER DIV, LrrrON SYSTEMS, INC, See Litton 
Encoder Div. 

ENCODER PRODUCTS, 1601 B Dover Rd., Sandpoint, 10 
83864; Tel: 208-26a-8541, TWX: 51 ()'776-1595; EmpL: 70; 
SIs. Mgr: Vance Conner 

ENDEVCO, 30700 Rancho Viejo Rd., San Juan capistrano, 
CA 92675, Tel: 714-49a-8181, TELEX: 68-5608, TWX: 
91()'5ge.1415; FSC No.: 95411; Empl: 400; Sis. Mgr: D. 
McMahon 

ENERGY CONCEPTS INC., 52050 Avenlda Encinas, 
Carlsbad, CA 92008, Tel: 619-438-2202, TELEX: 01830, 
FAX: 619-438-0694; FSC No.: 01830; EmpL: 16; SIs. Mgr: 
Tim O'Conneil 

Local Sales Offices & Reps . 
CA Carlsbad, Energy Concepts .•.•....... 619-438-2202 
IL Wilmette, Energy Concepts can. ." .. . . 312-25H197 
can BramaIea, Onl, EO Battery Canada Corp. 

....................................... 416-458-4572 
can Mississauga, Onl, EC Battery Canada Corp. 

.. . .. . .. .. .. .. .. .. .. .. .. .... .. .. . .. ... • 416-624-8626 

ENERGY ELECTRONIC SYSTEMS, INC, 9486 
Deereco Ad., TImonium, MD 21093, Tel: 301-252-2240, 
80().233-4544, FAX: 301-561-5412; Empl: 35; SIs. Mgr: 
Mike Lynch 

ENERGY ENGINEERING, At 4, Box 330, Fay9ttevl11e, AR 
72701, Tel: 501-521-4707; Empl: 3; Sis. Mgr: David F. 

. Scott; Dist. Mgr: David F. Scott 

F~: 301-699-8107 
ENERGY. L TO_ 4714 Upshur Street, Bladensburg, MD 

20710, Tel: 301-698-1144; Empl: 10 ........... 002099 

Local Sales Offices & Reps 
ENDICOTT COIL., 24 Charlotte St, Binghamton, NY 13905, MD Bladensburg, Energy, Ltd. ............. 301-698-1144 

Tel: 607-797-1263, TELEX: 932411; EmpL: 110; Sis. Mgr: 
ThOmas E Frank 

F~: 607-754-9255 
ENDICOTT RESEARCH GROUP, 2601 Wayne St, P.O. 

Box 269, Endicott, NY 13760, Tel: 607-754-9187, TWX: 
51()'252-o155; FSC No.: 63312; EmpL: 150 
.•.. ..•.•..•..•. .. ..•.. .. . . B·106a-1065; 001718-1719 

Local Sales Offices & Reps 
AZ Phoenix, Finn-Pat Co., Inc. ...•..•....• 602-954-0301 
CA Irvine, Component Mktg. Assocs. . ... .. 714-951-5950 
CA Saratoga, Testco ..................... 408-25a-1.9OO 
CA Solana Bet\., Cornpol'lent Mktg. Assoo. 

co Littleton, MRC ...................... .. 
CT Bloomfield, Sands Co./Sir Assocs. ... . 
FL Maitland, EIR, Inc. .................... . 
GA Atfanta, Wallace Electronics .•......•. 
IL Elk Grove Village, Carlson EIctm Sis. 

IN Indianapolis, Precision EIctm Comps. 

618-268-4612 
3Da-794-4684 
2Da-243-9343 
305-66().9600 
8O().334-3518 

312-956-8240 

....................................... 317-842-3740 
IA Cedar Rapids, carlson EIctm SIs...... 318-377-6341 
KS WIChita, Palatine...................... 318-365-8071 
MA Westford, SIR Assocs. ................ 617-692-2500 
MI West Bloomfield, Granneman & Mize 

..................................•.... 317-848-2000 
MN Minneapolis, OEM Prods. .......... ;.. 612-54 HI236 
MO Hazelwood, Palatine .................. 314-838-0800 
NJ Livingston, Eagte Sis. Co. ............. 201-992-2030 
NY Jericho, MeIro-Tech .................. 516-935-3330 
NY Rochester, H. C. Johnson Agencies ..• 716-586-0777 
NC Kernersville, Wallace Electronics. • ... . . 918-9ge.27 42 
OH Worthington, EIctm Sis. & Technlg. ... 614-438-2622 
PA Glenshaw, H. C. Johnson Agencies ... 412-487-1246 
PA King of Prussia, Freedman-MeIta Assocs. 

....................................... 215-337-9211 
TX Austin, Component Technlg. .......... 512-25().2450 
TX Dallas, Component Technlg. .......... 214-783-8631 
TX Houston, Component Technlg. ........ 71a-961-1262 
UT Salt Lake City, MAC .................. 3Oa-7Q4..4684 
WA Bellevue, Testco ......... ....... . ..... 206-454-7422 
WI Milwaukee, Carlson EIctm Sis. ........ 414-476-2790 
can Toronto, Onl, Norgay Entpts., Ltd. .•.•• 416-259-9663 

ENERCO, INC, 9615 w. Marginal Way s.. Seattle, WA 
98108, Tel: 206-762-1422; EmpL: 5; SIs. Mgr: Lee Rabie 

ENERGETEC SYSTEMS, INC, 130 E St Charles Ad., 
Carol Stream, L 60188, Tel: 312-65a-192O, TELEX: 91()' 
380-8574; Empl: 40 

Local Distnbutors 
MD Bladensburg, Energy, lid. ............. 301-698-1144 

ENERGY SYSTEMS, 21550 Oxnard St, Woodland Hills, 
CA 91367, Tel: 805-273-0547; EmpL: 25 
.•. . . ..•.. .. .•.. .. .•. . .. .•. . .•..•... 001252, 2100-2101 

ENGELHARD CORP, Menlo PI<, CN4O, Edison, NJ 08818, 
Tel: 201-632-6000, eoo-932-0444 (in NJ), TELEX: la-
8552 . 

ENGINEERED ASSEMBUES CORP., 429 Getty Ave., 
Clifton, NJ 07011, Tel: 201-340-0600, 1-8OO-4-BATTERY, 
FAX: 201-34().0623; EmpL: 50; SIs. Mgr: P. Teen; Dist. 
Mgr: P. Teen ................................... 001455 

Local Sales Offices & Reps 
FL Orlando, Engrd. Assemblies Corp...... 407-291-6710 
GA Atlanta, Engrd. Assemblies Corp. . . . . . . 404-525-0676 
MA Boston, Engrd. Assemblies Corp. ..... 617-227-5455 
NC Raleigh, Engrd. Assemblies Corp. ..... 918-79().9700 

ENGINEERED COMPONENTS CO, P. O. Box 8121, 
San Luis Obispo, CA 934Da-6121 , Tel: 805-544-3800, FAX: 
805-544-6091; FSC Noo: 32440; Empl: 250 

ENGINEERED MAGNETICS,INC, A Fleet Aerospace 
Company, 13041 Cerise Ave., Hawthorne, CA 90250, Tel: 
21a-678-0111, TWX: 910-325-6208; FSC No.: 06509; 
EmpL: 250 

ENGINEERING DESIGN & SLS, One ED.S. Way, 
Danville, VA 24540, Tel: 804-685-7073, FAX: 804-685-
7228; E~L: 62; SIs. Mgr: Marl< Gignac 

ENGINE SYSTEMS DIVISION, Simmonds Precision. 
P.O. Box 310, Norwich, NY 13815, Tel: 607-335-5000, 
TWX: 51 ().261-7776; EmpL: 650; SIs. Mgr: ~ T. Burnham 

ENGLER INSTRUMENTS OPERATION, See Stemco 
Instruments, Colt lnels. 

ENI,INC., Emerson Electric Co., 100 Highpower Roed, 
Rochester, NY 14623, Tel: 716.421-8300, TELEX: 671-
1542 EN! UW, FAX: 716.427-7839; Empl: 220 
•..••.•.•••.••.••..•..•.•••.•.••.•.••.•..•..••.•• 001011 

Local Sales Offices & Reps 
AI. Huntsville, Teqspec ......... , .. .. .. . .. 205-721-1701 
AZ Tempe, Trembly Assocs. .............. 602-967-2058 
CA Los Altos, Jay Stone Assocs. ......... 415-948-4563 , 

680 North American offices only. For worldwide reps & distributors, see Vol.W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Los Angeles. McOougaIJ/Mclaughlin Co. 

•..•. . ...•. . . .. .. ..•. . . . . .. . .•.. .. . .. .. 213-477-8556 
CA Santa Clara, EN~ Inc. .......•......•.. 408-727-<l993 
co Wheat Ridge, Trembly Assocs. •...... 303-421-8900 
FL Palm Harbor, Teqspec . . .. . .. . . .. . .. .. 813-78!>-2276 
GA Norcross, Teqspec •.•................ 404-242-7215 
IL Elmhurst, Sector Engrg. .. . . . . . . .. . .• .. 312-530-7850 
IN Indianapolis. Sector Engrg. ............ 317-842-1120 
KS Lenexa. Ramsey Assocs. ............. 913-541-1007 
MD Silver Spring. Gawier Knoop Co. ...... 301-589-4406 
MA Westford, ICS Assocs. .........•...... 617-692-3545 
MI Madison Heights, WKM Assocs. ...•.. 313-588-2300 
MN Minneapolis. Sector Engrg. ............ 612-593-1809 
MO St Louis. Ramsey Assocs. ............ 314-532-9386 
NV las Vegas. Trembly Assocs. .......... 702-739-9770 
NM Albuquerque. Trembly Assocs. . . . . . . . . 505-266-8616 
NY Great Neck, RTI, Inc. ... . . . . . . . . . . . . . . . 516-829-3770 
NY Rochester, Taerep,lnc. ............... 716-588-8710 
NY Whitney Pt, Taerep, Inc. .............. 607-692-3705 
NC Winston Salem. Teqspec ............. 919-765-5553 
OH Dayton. WKM Assocs. .•.............. 513-434-7500 
OH Independence, WKM Assocs. .......•. 216-524-5930 
PA Holicong. John Bell Assocs. .......... 215-794-7075 
PA Philadelphia. WKM Assocs. ........... 215-924-6228 
TX Houston. L_ Assocs. .. . . . . . . . . . . . . .. 713-466-7893 
TX Richardson, Lear Assocs. ............. 214-231-5388 
UT N. SaK lake, Trembly Assocs. ..•..... 601-295-4703 
WI Milwaukee. Sector Engrg. ............. 414-352-8260 
Can Downsview, Rayonics Scientific . . . . . .. 416-736-1600 
Can St laurent, Que, Rayonics Sci.. Inc. . .. 514-335-0105 

ENTECH CORPORATION, 17A Hennan Drive, 
Simsbury, CT 06070, 1:el: 203-658-2740, 203-651-9557 
.............................................•... a·I701 

ENTECH SYSTEMS, INC., 17B Hennan Dr, Simsbury, CT 
06070, Tel: 203-651-9557; SIs. Mg,: A. D. Jorczak 

ENTERPRISE SYS. CORP, P.O. Box 698, Dover, NH 
03820, Tel: 603-742-7353; Empl.: 40; SIs. Mg,: G. E. 
Perrine 

Entran 
FAX: 201-227-6865 

ENTRAN DEVICES, 10 Washington Ave.. Fairfield. NJ 
07006, Tel: 201-227-1002, 800-635-0650, TElEX: 130-
361; SIs. Mg,: Hadley N. Scottland ...... a·I888-1889 

Loeal Sales Offices & Reps 
AZ Phoenix, J. Sm~h & Assocs. .......... 602-267-0981 
CA Long Beach, Saber Entprs. . . .. .. . . . . .. 213-595-5646 
CA Pleasanton, Secco Assocs. ........... 415-464-1030 
CA San Diego, Saber Entpr ............... 619-271-1523 
CO Colorado Springs. J. Sm~ & Assoc. .. 303-597-5343 
CT Hamden, Pond Tech. SI ............... 203-281-0005 
CT Wallingford, Pond Tech. SI ............ 203-284-1500, 
FL Clearwater, Structural Engrg. & Test Svc. 

....................................... 813-442-7767 
GA Smyrna. Quantum Mess. .. . . . . . . . . . . .. 404-433-0093 
IN Indianapolis. Stress Analysis .......... 317-254-1475, 
IN Plainfield. Stress Analysis Svcs. . . . . . .. 317-839-8235 
MA Waftham. Pond Tech. SI.. . . .. .. . . . . . .. 617-890-5535, 
MI Hartland, Stress Analysis Svcs. ....... 313-832-6110 
NJ Budd lake, Measurements. Inc. ....... 201-770-1281 
NM Albuquerque, J. Smilh & Assocs. ...... 505-345-6501, 
NY Clarence, Trott Electm ................ 716-634-8500 
NY Pittsford, Trott Elctm .................. 716-566-8251 
NC Chapel Hill, Quantum Mess. .......... 919-933-7408 
OH Dayton. Stress Analysis Svcs. . . . . . . . .. 513-422-7900 
OH Medina. Stress Analysis Svc. ......... 216-725-7733 
OR Bend. Data Signal .................... 503-389-2661, 
PA Carnegie, Stress Analysis ............. 412-344-5555, 
PA Exton, Measurements. Inc. ............ 215-524-0310 
VA Fradericksburg. Measurements, Inc. ... 703-373-5520 
Can Ontario, Intertechnology .............. 416-445-5500 

ENTRELEC, Cogenel, Inc., 2 Ram Ridge Rd. Spring 
Valley, NY 10977, Tel: 914-425-7460, FAX: 914 425 8108; 
Empl.: 50; SIs. Mg,: F. D. Leynaert . 

ENVIRONMENTAL COMM, 3150 Pullman St. Costa 
Mesa,CA 92627, Tel: 714-557-7800, TWX: 910-595-1781; 
FSC No.: 16450; Empl.: 65; SIs. Mg,: Robert Danish 

ENVIRONMENTAL CONTAINER SYS, INC., See 
ECS Composites 

EOTEC CORP, 420 Frontage Road, W. Haven, CT 06516, 
Tel: 203-934-7961, TELEX: 358190; Empl.: 42; Sis. Mg': 
W. Nik Darnuck 

EOTEC CORPORATION, 3M Corporation, 420 
Frontage Road. west Haven. CT 06516, Tel: 203-934-
7961, TElEX: 358190; Empl.: 24; SIs. Mg': Brian McCann 

EPAC:GARDNER METAL CO., 4820 S. Campbell Ave.. 
Chicago, IL 60632, Tel: 312-847-0100, TWX: 910-221-
2510 

=~=-----~-----~-----~ (X)N°r PlUG IN WITHOUT US 

FAX: 714-491-8644 
E,P.D., 1045 So. East Street. Anaheim. CA 92805-8508, Tel: 

714-520-0881, 1-800-343-1813, TELEX: 678870 
ATTN:EPD; EmpL: 150; Sis. Mg,: Mark E. Dilley 
................................................. 1)02113 

Local Distributors 
CA Santa Ana. Micro D ................... 800-642-7631 
IL Des Moines, Un~ed Stationers. . . . . ... 800-323-1783 
MN Edina. Radix .......................•.. 800-328-3004 
NY BullaIo, Ingram Software. . . . . . . . . . . . .. 800-828-7250 
NY Melville, Arrow Elctms. .......•...... ". 516-391-1847 
NY Plainview, Globel Computers ......... 516-752-2299 
TX Dallas, Hal~Mark Elctm.. ..........•.. 214-343-5000 
TX F1 Worth, Allied EIctm .................. 817-336-5401 
Can Concord, Ont, Ingram of Canada ..... 416-738-1700 
Can Ontario, Ont. Computerland of Canada 
Can Toronto, Ont, Faber-Gestell . . . . . . . . . .. 416-259-5051 

EPD 
ELECTRONICS INC. 

FAX: 213-515-5011 
EPD ELECTRONICS, INC., 16921 S. Western Ave.. Sts. 

110, Gardena.CA 90247, Tel: 213-323-7771, TELEX: 691-
738; Empl.: 6 ............................ 1)01063, 1720 

Local Sales Offices & Reps 
IA Burlington, JS Ridge Entprs.. Inc. ...... 319-754-8745 
NJ Bricktown, Bryan Elctm. Sis. Co. .•.... 201-840-8487 
OR Portland, Dale G. Weber Co. .......... 503-234-0686 
TN Wh~e House, Apple SI .. & Mktg. ...... 615-672-4498 

E.P.E. CORP., P.O. Box 5238, Manchester, NH 03108, Tel: 
603-669-9181, TElEX: 943536; Empl.: 65; SIs. Mg,: 
James D. Bell; Dis!. Mg,: Thomas S. Bell 

EPE TECHNOLOGIES, INC., 1660 Scenic Avenue, Costa 
Mesa, CA 92626, Tel: 714-557-1836, TELEX: 183535; 
EmpL: 525; SIs. Mg,_' Joe T. Amos, Jr. 

EPIC, INC, 150 Nassau St, New Yorik, NY 10038, Tel: 212-
349-2470, TELEX: 12-6531; Empl.: 8; Sis. Mg,: Peter 
Letica 

EPOXYLITE CORP. 9400 Toledo Way, P.O. Box 19671, 
Irvine, CA 92713, Tel: 714-951-3231, FAX: 714-472-0960; 
FSC No.: 11147; Empl.: 60 

EPOXY TECHNOLOGY, INC., 14 Fortune Dr., Billerica. 
MA 01821, Tel: 508-667-3805, 800-227-2201, TELEX: 94-
7140, FAX: 508-663-9782; FSC No.: 33246; Empl.: 18 

Local Sales Offices & Reps 
AZ Phoenix, Wadsworth/Bryant ......... . 
CA .. Atherton. Wadsworth/Bryant ......... . 
CA Hacienda Heights, Wadsworth/ Bryant 

IL Chicago, E. Przechera SIs. Co ........ . 
MA Newton. Normell Assoc. .....•........ 
MI Royal Oak, William Hynes Assocs .... . 
NY Fair Haven, Feikert Assoc. ........... . 
NC Canboro, G. Wood Assocs. .......... . 
OH Dayton, Berberich Assoc. . ........... . 
PA Bethlehem. Microstar ................ . 
TX Dallas, C & J Assocs. ................ . 

602-275-7366 
415-321-3619 

818-330-5592 
312-725-1933 
617-969-5478 
313-541-8496 
315-652-5577 
919-967-9360 
513-433-0342 
215-867-0612 
214-450-5896 

EPSCO, 1020 W. Fullerton Ave., Ste. D, Addison, IL 60101, 
Tel: 312-543-0410; FSC No.: 53003; Empl.: 8 . .. D.1721 

Loca/ Distributors 
AR Little Rock, Car~on-Bal9S Co ...•...... 501-562-9100 
CA San Francisco, VWR Scientific Inc ..... 415-468-7150 
CA Santa Barbara. Abbecon Cal Inc. . . . . .• 605-966-0810 
CO Aurora. Jet Elctrn. Supp. .............. 303-384-1000 

EPSON 
FL Marathon. Marathon Wholesale Electric Supply 

.......•.....•......................... 305-743-2262 
FL Miam~ Aero Qual~ Sis. .............. 305-592-5055 
HI Honolulu, Honolulu EIctm. ....•....••. 808-949-5564 
IL Elmhurst, McMaster-Garr Supp. ....... 312-834-9600 
IL Skokie, Sargent-Welch Sci. .......•... 312-677-0600 
KY Louisville. "-less EIctm. Equip. ..... 502-637-7674 
LA New Orleans, Radio Parts ....•....... 504-581-5959 
MA Wobum. Rainln Instr. Co. ............. 617-935-3050 
MO Kansas CiIy, Watters Radio Supp. ..... 816-531-7015 
NJ Bridgeport. VWR Scientific Corp. ...... 609-467-2600 
NY Syracuse, Stewart W. Sm~ Inc. ...... 315-422-0323 
OH Warren. Rem EIctms. Supp. ........... 216-373-1300 
PA Philadelphia. Jan IOOl EIec. Co. ....•.. 215-922-1321 
PA Pittsburgh, Fischer Scientific Co. ...... 412-562-8300 
RI Providence. A & J Distrs:. Inc. ......... 401-421-<l991 
SC Charleston. Wholesale Iods. EIec. ..... 603-722-2634 
TX Dallas, Wholesale EIctms. .......•.... 214-824-3001 
TX F1 Worth, Allied EIctms................ 817-336-5401 
TX Houston, Angie EIctms. Supp. . . . • . . . .. 713-659-8386 
UT SaK lake CiIy, Ballard Supp. Corp. .... 601-972-2435 
VA Norfolk, Avec EIctms. ................. 604-627-3502 
WI Milwaukee. Industrial EIctms. Supp. ... 414-276-1212 

EPSCO MICROWAVE, EPSCO, Incorporated. 411 
Providence Hwy, Westwood, MA 02090, Tel: 617-329-
1500, TWX: 710-348-0484; FSC No.: 15894; Empl: 240; 
Sis. Mg,: John M. Shalhoub 

EPSILON-LAMBDA ELCTRNS. CORP, 427 Stevens St. 
Geneva.Il60134, Tel:312-232-9611, FAX: 312-232-9613; 
Empl: 25; SIs. Mg,: W. cavallo 

EPSON 
FAX: 213-539-6423 

EPSON AMERICA,INC.,3415KashiwaSt. Tonrance,CA 
90505, Tel: 213-534-4500; SIs. Mg,: Hideo Akiyama 
. .. . ..• . .. .. . . .•.. . . .•. . .. . .. . . ..•. . .. .. . .. A·I393-1395 

Local Sales Offices & Reps 
Al Huntsville, The Novus Grp.. Inc. ....... 205-534-0044 
CA CanogaPk., BegerEIctms..Inc. ....... 818-712-0011 
CA Cupertino, Coster Inc. . . . . . . . . • . . . . . . . . 408-446-9339 
CA Encinitas. Beger Elctme., Inc. . • . . . . . . .. 619-944-4188 
CA Fountain Valley, Beger EIctms., Inc. ... 714-957-3387 
CO Westminster, Intl Magnaproducls, Inc. 

. . . . . . . . • . . . . . • . . . . . . . . . . . . • . . . . . . . . • . . 303-650-1903 
CO Westminster, Western Region Mktg.. Inc. 

. . • . . . . • . . . . . • . . . . . . . . . . . . . . . • . . . . . . • .. 303-430-8883 
FL Casselberry, Dyn&-A-Mark Corp. ...... 305-831-2822 
FL Clearwater, Dyne-A-Mark Corp. ....... 813-441-4702 
FL F1lauderdale, Dyne-A-Mark Corp. .... 305-771-6501 
GA Ulbum, The Novus Grp.. Inc. .......... 404-381-1015 
IL ftasca. L TO Technlgs. .. .•. ..... .. .. ... 312-773-2900 
IN Indianapolis. C C Electro SIs.. Inc ...... 317-255-1508 
IN Valparaiso, Inti. Magnaproducls, Inc. .. 219-465-1988 
KS Shawnee Mission, Microtronics, Inc. . . • 913-262-1444 
MD Ellicott C~, Technlg. SIs. Assocs. ..... 301-461-7802 
MA Neadham Hgts.. Rosen Assocs.. Inc. .• 617-449-4700 
MO Sl Chartas, Microlronics, Inc. ......... 314-946-8500 
NJ Parlin. JMR Sis., Inc. ....•............. 201-254-8484 
NY Pittsford, Eicom SIs.. Inc. ...........•.. 716-385-1400 
NY Skaneateles, Eicom Sis., Inc. .........• 315-68!>-8967 
NY Wading River, JMR SIs., Inc. .......... 516-929-5756 
NC Raleigh. The Novus Grp..lnc. ......... 919-833-7771 

Engler 
10~~g~O 8 La~~~st 

Counters Relay & 
and •• SWitches 

Meters ~ Dlstnbutor 
In Stock In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 681 



EPSON 

OH Elyria, J. D. Babb Assocs. ............. 216-323-7081 
OK Tulsa, Nova Mktg. .;...... 918-660-5105 
OR Portland, Elctrn Engrg. Sis., Inc ....... , 503-639-3978 
PA Huntingdon Valley, Omega Elctrn, Inc. 

215-947-4135 
TX Austin, Nova Mktg. .................... 512-343-2321 , 
TX Dallas, Nova Mktg. .................... 214-75(}-6082 
TX Houston, Nova Mktg. ................. 713-988-6082 
UT SaH Lake City, Western Region Mktg., Inc. 

. .. . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 801-486-1646 
WA Redmond, Elctrn. Engrg. SIs., Inc. 206-883-3374 
WI Milwaukee, LTD Technlgs. ............ 414-.774-1000 

Local Dist,ibutors 
CA Orange, Orange Electro Mech .......... 213-215-0600, 

. 714-937-0714 
CA Sacramento,I.E.C ..................... 303-292-5537 

. CA Tustin, Image Elctrns. ................. 714-259-0900 
IN Indianapolis, Mar Elctms. ........... 317-633-6699 
PA Philadelphia, Almo Corp. .............. 215-698-4000 
TX Dallas, Omni Pro Elctms. ............. 214-233-9368 

EQUIPTO, 225 S. Highland Ave, Aurora, IL 80507, Tel: 312-
859-1000,800-323-0801, TWX: 91(}-232 0845, FAX: 312-
859-3255; Empl.: 300; . Sis. Mg': Ralph Zettinger 

EQUIPTO ELECTRONICS CORP., 351 Woodlawn 
Ave, Aurora, IL 60506, Tel: 312-897-4691, FAX: 312-897-
5314; FSC No.: 14oo2;MuHiple; Empl.: 90; Sis. Mg': Kent 
Jamig .................................... C·l042-1051 

ERA POLY-PLANAR DIV., See Poly-Planar, Inc. 

FAX: 203-379-8861 
.ERA/REFAC ELECTRONICS, INC., West Hill Rd., 

Winsted, CT 06098, Tel: 203-379-2731, TWX: 71 (}-449-
6464; FSC No.: 28564; Empl.: 200; Sis. Mg,: Phillip J. 
Brown .......................... a.l067, 1816; 001722 

DELAY 
LINES 

Promoting Confidence 
With Quality 
Delay Lines 

- Delay Lines (active, passive) - Trans
formers (switching type, all ferrite 
constructions) - Inductors (ferrite 
constructions, powder iron)- Other 
Specialty Magnetics - Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG· KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(I) Datatronics 
A DIVISION OF OATAMAX ElECTRONICS 

Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AZ T empe,Allegro Assocs., Inc. 
CA Long Beh, A.D. & D. Sis. Engrg ....... . 
CA Los AHos, Elrepco, Inc. .............. .. 
CA Los Angeles, ERA-Fred Bender ...... . 
CO Longmont, Luscombe Engrg. ........ , 
CT Harnden, Datcom ................... .. 
CT Kensington, Norman Stachelek Co. . .. 
CT Winsted, ERA-Phil Brown .... . 
FL Clearwater, Delmac Sis. . ... . 
FL Deerfield Beh, Delmac Sis. . .. 
FL Longwood, Delmae Sis ........ . 
GA Duluth, Dixie Tech. Mktg. ... . 
IL Rolling Meadows, Eagle Tech. SIs. ... . 
IN Indianapolis, D-M Assocs. . .......... . 
MA WaHham, Datcom .................. .. 
MI Farmington Hills, Elcon MI. SIs., Inc ... . 
MN Bloomington, Elctrns. Sis. Agy. . ...... . 
MN Minneapolis, Holmgren Assocs ... . 
MO Florissant DeIHron Co., Inc. . ......... . 
MO Kansas City, DeIHron Co. . .......... . 
MO SI. Louis, Deiliron Co ................ . 
NH Claremont Datcom ............... .. 
NJ Englewood, Sprung/Nussbaum ...... . 
OH Dayton, Kelley & Assocs. . .. 
PA Philadelphia, Beacon North. 
TX Dalles, ERA-Ray Irion ..... . 
TX Dallas, S.W. Mktg. Assocs. .. 
TX Dallas, SW Mktg. ......... . 
TX Houston, SW Mktg. ........ . 
UT Sail Lake, Luscombe Engrg. Co. . .... . 
VA Sterling, Beacon North, Inc. . ......... . 
Can Montreal, Que, Bestec Elctrns., Ltd. . .. 
Can Rexdale, Ont, Bestec Elctrns., Ltd. 

Local Distributors 
CA Hawthorne, Electrosonic Comps. ..... . 
CA Van Nuys, Electrosonic Comps ....... . 
IN Indianapolis, Advent Elctrns. ......... . 
MA Wilmington, Heilind Elctms., Inc ....... . 
NE Lincoln, Scott Elctrn. Supp. ' 
NJ Frenchtown, Sintec Co ... . 
NJ Mmord, Sintec Co. . ...... . 
NY Farmingdale, SAl ........ . 
NY Melville, SAl ............. . 
OR Beaverton, Hansen Elctrns. Corp. . ... . 
TX Farmers Branch, Force Elctms., Inc ... . 
Can Point Claire, Que, Future Elctrns. .... . 
Can Scarborough, Ont, Carsten Elctms. .. . 

602-967-1337 
213-988-J 116 
415-961-0660 
818-79(}-6822 
303-772-3342 
203-288-7005 
203-828-6161 
203-379-2731 
813-447-5192 
305-427-7788 
305"831-()040 
404-381-5592 
312-991-0700 
317-842-4424 
617-891-4600 
313-855-3240 
612-884-8291 
612-786-7641 
314-839-0033 
816-436-6445 
314-839-0033 
603-543-0696 
201-56(}-5886 
513-274-3224 
215-287-5479 
214-357-7756 
214-341-8831 
214-341-8831 
713-537-8166 
801-532-4118 
703-478-2480 
514-643-1702 
416-674-1330 

213-97(}-0997 
818-988-4455 
317-872-4910 
617-657-4870 
402-466-8221 
201-996-4093 
201-996-4093 
516-293-2710 
516-293-2710 
503-642-4455 
214-351-2050 
514-694-7710 
416-751-5095 

ERA/TRANSPAC POWER SUPPLIES, West Hill 
Road, Winsted, CT 06098, Tel: 203-379-2731, TWX: 71(}-
449-6464, FAX: 203-379-8881; FSC No.: 96762; Empl.: 
200; Sis. Mg,: Ralph Schlote ... a·l067, 1816; 0'1722 

Local Sales Officas & Reps 
AZ Tempe, Allegro Assocs., Inc. . 
CA Long Beh, RD&D Engrg. .... . 
CA Los AHos, Elrepco, Inc ....... . 
CA Los Angeles, ERA .......... . 
CO Longmont Luscombe Efl9I1} Co. 
CT Harnden, Datcom .................... . 
CT Winsted, ERA ....................... . 
FL Clearwater, Delmac SIs. ..... . 
FL Deerfield Beh., Delmac SIs. .......... . 
FL Longwood, Delmac Sis., Inc. . ........ . 
GA Duluth, Dixie Tech. Mktg. ............ . 
IL Rolling Meadows, Eagle Tech. Sis., Inc. 

602-967-1337 
213-988-1116 
415-962-0660 
818-79(}-6822 
303-772-3342 
203-288-7005 
203-379-2731 
813-447-5192 
305-427-7788 
305-831-0040 
404-381-5592 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-991-0700 
IN Indianapolis, D-M Assocs. ............ 317-842-4424 
MA Wallham, Datcom .................... 617-891-4600 
MI Farmington Hills, Elcon Michigan Sis. Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313-855-3240 
MN Bloomington, Elctm. SIs. Agy. . 612-884-8291 
MN Minneapolis, Holmgren Assocs ........ 612-786-7641 
MO Florissant Delhron Co. Inc. ........... 314-839-0033 
NH Claremon~ Datcom ................... 603-543-0696 
NJ Englewood, Sprung/Nussbaum. . . . . .. 201-569-5666 
NJ Marllon, Beacon N. Inc. ..... 609-596-9456 
OH Dayton, Kelley Assocs. ..... 513-274-3224 
PA Philadelphia, Beacon North. . . . . .. . . .. 215-287-5479 
PA Sterling, Beacon North Inc ............ 703-478-2480 
TX Dallas, ERA .......................... 214-357-7756 
TX Dallas, SW Mktg. ..................... 214-341-8831 
n< Dallas, SW Mktg. Assocs.lnc. ......... 2t4-314-8631 
UT Sail Lake City, Luscombe Engrg. Co ... 801-532-4118 
WA Seattle, Datacom Assocs., Inc. ........ 206-285-2525 
Can Montreal, Que, Bestec . . . . . . . . . . . . . . .. 514-643-1702 
Can Rexdale, Ont, Bestec Elctrns. Ltd. ..... 416-674-1330 

ERASER CO., Box 4961, Syracuse, NY 13221, Tel: 315-
454-3237, TELEX: 93-7442, FAX: 315-454-3090; Empl.: 
45; Sis. Mg,: Linda S. Cahill 

ERBTEC ENGINEERING, INC, 2760 29th St, Boulder, 
CO 80301, Tei: 303-447-8750, TELEX: 386292, ESYLNK: 
62757032, FAX: 303-442-7960; Empl.: 18; Sis. Mg': Allan 
L Kreibach 

Local Sales Offices & Reps 
AL Huntsville, JSI ............. .. 
CA Mission Viejo, I-Rep .......... .. 
CA Sunnyvale, Applied Sys. ...... ; 
IL Elmhurs~ Sector Engrg. SIs. ......... . 
IN Indianapolis, Sector Engrg.' SIs. .... . 
MA Wayland, Daner/Hayes .............. . 
MN Minneapolis, Sector Engrg. SIs. ....... . 
OR Bend, Datasignal ................... .. 
WI Milwaukee, Sector Engrg. SIs. ...... . 

ERC, See Electronic Research Co. 

205-883-4163 
714-77(}-0107 
408-;:73-0616 
312-53(}-7850 
317-842-1120 
617-1155-0888 
612-593-1809 
503-389-2661 
414-352-8280 

ERCONA, '101 Main/Patchogue Rd.. Port Jefferson Sta., NY 
11776, Tel: 516-331-5500, TELEX: 283965; EmpL: 1 0; Sis. 
Mg,: P. M. Westphal; Dist. Mg,: J. Barry 

ERDIE PAPER TUBE COMPANY, 1205 Colorado 
Avenue, Lorain, OH 44052, Tel: 216-288-0166 

ERGOTRON, INC., 1621 E 79th Street Minneapolis, MN 
55425, Tel: 612-854-9116, 80(}-328-9839, TELEX: 
4310015; Empl.: 25; Sis. Mg,: Ke~h A Jentoft 

ERICSON MANUFACTURING CO., 4215 Hamann 
Pkwy., Willoughby, OH 44094, Tel: 216-951-8000, TELEX: 
98-5390; Sis. Mg,: J. E. (Jay) Ericson, Jr. 

ERIE TECHN. PRODS., See Murata Erie No. Amer., 
Inc. 

ERNI COMPONENTS, 520 Southlake Blvd.. Richmond, VA 
23236, Tel: 804-794-6367, FAX: 804-379-2109; Empl.: 
700; Sis. Mg,: James Garratt, VP. SIs. 

ESCAP PRODUCTS, 36 Central Ave., Hauppauge, NY 
11788, Tel: 516-234-3900, FAX: 516-234-3966; Sis. Mg,: 
Dave Hall 

Local Sales Offices & Reps 
AZ Phoenix, Flexible T echnlgs., Inc. ...... 602-996-6421 
CA Corona Del Mar, Motion Control of So. CA 

. .. .. .. . .. .. .. .. .. .. .... .. .. .. . .. . .. ... 714-675-0211 
CA Foster City, Portescap U.S, Inc. ....... 415-57(}-514O 
CO Denver, Motion T echnlg. ... . . . . . . . . . .. 303-692-9649 
MA N. Reading, Portescap U.S. Inc. ....... 617-664-3313 
MN Minneapolis, Portescap U.S, Inc. . 612-835-1956 
NJ Fair Lawn, March Inds. ................ 201-794-0088 
NY Hauppauge, Portescap U.S, Inc. ..... 516-234-3900 
OR Beaverton, Cascade Data Mktg. . . . . . .. 503-641-9266 
WA Bellevue, Cascade Data Mktg. ........ 206-747-6190 

~::-"" ELECTRONICS 
...... ~ CORPORATION 

FAX: 201-947-0406 
ESC ELECTRONICS CORP., 534 Bergen Blvd.. 

Palisades Pk., NJ 07650, Tel: 201-947-0400, TWX: 71(}-
991-9780; EmpL: 120 ....... A'1558-1573, 1653, 2215 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. . ........... . 
AZ Mesa, Sedco SIs. .................... . 
CA Culver City, Westaironics ............ . 
CA Santa Clara, Rodgers Asso<'.s. 
CO Denver, Donohue SIs. Co. . .......... . 
FL Clearwater, Sigma Tech. Assocs. .... . 
FL Ft Lauderdale, Sigma Tech. Assocs. .. 
IL Elk Grove, Carlson Elctrn. SIs. Co. 
IN Indianapolis, J & W SIs. .............. . 
IA Cedar Rapids, Carlson Elctrn SIs. Co. 

KS Lenexa, Midwest Tech. SIs. . 
MA Westboro, Bay Colony Reps Inc ...... . 
MN Minneapolis, R-J, Inc. ................ . 
MO St Charles, Midwest Tech. Sis. ...... . 
NY Great Neck, F & F Metro, Inc ......... . 
NC Winston-Salem, Murcota Corp ........ . 
OH Cincinnati, Makin Assocs. ............ . 
OR Beaverton, Ravencraft .............. .. 
TX Plano, Zeus Engrg. 
VA Reston, Tytronics Tech. SIs. ........ .. 
WI Milwaukee, Carlson Elctm. SIs. Co .... . 

. EXP NJ, Palisades Pk., ESC Elctms. Corp. 

205-539-8476 
802-461-9069 
213-641-4122 
408-964-8110 
303-455-1719 
813-791-0271 
305-731-5995 
312-956-8240 
317-842-3740 

319-377-6341 
913-888-5100 
617-67(}-1930 
612-866-3661 
314-441-1012 
516-482-4080 
919-722-9445 
513-871-2424 
503-648-9261 
214-423-2027 
703-62G-46oo 
414-476-2790 

....................................... 201-947-0400 
Can Toronto, Ont, CEA Assocs. ........... 416-231-9717 

ESE, 142 Sierra St, EI Segundo, CA 90245, Tel: 213-322-
2136; FSC No.: 58525; Empl.: 25; Sis. Mg': A. Mayers; 
Dis/, Mg,: A. Mayers 

682 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ESICO/TRITON, Triton Industries Inc., Box 247, Deep 

River, CT 06417, Tel: 203-526-5361, TELEX: 955439, FAX: 
203-526-9524; FSC No.: 54195; Sis. Mgr: Robert W. Mead 

E-SQUARED TECHNOLOGY CORP. 4475 Dupont Ct 
69, Ventura, CA 93003, Tel: 805-644-9544, TELEX: 887971 
E Sq. Tech. UD; Empl.: 19; Sis. Mgr: Larry D. Emery 

ESSCO INDS., P.O. Box 515, Sierra M4re, CA 91 024-0515, 
Tel: 816-355-8315; Empl.: 33 , 

ESSEX GROUP, 993313th St, Ft Wayne, IN. 46809, Tel: 
219-478-1521; Empl.: 300-500; Sis. Mgr: J. Scott 

ESSEX GRP., Power Conductor Div., 2601 S. Adams, 
Marion, IN 46953, Tel: 3,7-664-62", TWX: 317-667-6972; 
Empl.: 700; Sis. Mgr: J. Burdick 

ESTERLINE ANGUS INSTRUMENT CORP., Box 
24000, Indianapolis, IN 46224, Tel: 317-244-7611, TELEX: 
027-419, ESYLNK: 317-247-4749; FSC No.: 72264; Empl.: 
2006; Sis. Mgr: Donald E Allen, Pres. & Sis. Mgr. 

E-SYSTEMS, Greenville Div, P.O. Box 1056, Greenville, 
TX 75401, Tel: 214-457-4694, TELEX: 73-2392; Sis. Mgr: 
C.L Byrom 

E-SYSTEMS, Melpar Div., 7700 Arlington Blvd, Falls 
Church, VA 22046, Tel: 703-56(}-5ooo, TELEX: 89-9494, 
TWX: 71(}-831-9802, FAX: 703-280-4627; Empl.: 2400; 
Sis. Mgr: Richard F. Kolasheski 

E-SYSTEMS, See Memcor-Truohm, Inc. 

FAX: 312-647-7494 
E-T-A CIRCUIT BREAKERS, 7400 N. Croname Rd, 

Chicago, IL 60648, Tel: 312-647-8303, TELEX: 253780; 
Empl.: 20; Sis. Mgr: John J. Palsir 
.......................... 8-1311-1313,1890; 0-1364 

Local Sales Offices & Reps 
CA Los Angales, Sierra-Pacilic Eng ..... . 
CA San Francisco, Moutthrop SIs. ....... . 
CO Denver, Candel, Inc. .. ............... . 
CT East Haven, Eagle Assocs. . ......... . 
FL Orlando, EAB Inc ..................... . 
IN Ft Wayne, Needler SIs. Co. . ......... . 
IN Indianapolis, Needler Sis. Co. . ....... . 
IA Bettendorf, Weisler & Assacs ......... . 
MA Boston, Eagle Assocs. .............. .. 
MI Detroit Hilnronics ................... .. 
MN Minneapolis, Chris & Assocs. . ....... . 
MO N. Kansas City, Weisler & Assocs. ... . 
MO Sl Louis, Weisler & Assocs ......... . 
NY New Yorl<, Schmitt Indl. Mktg. Corp ... . 
NY Rochester, Lamb Comps. 
NY Syracuse, Lamb Comps. ............ .. 
OH Cincinnati, J. O. Olsen Co. . .......... . 
OH Cleveland, J. O. Olsen Co. . .......... . 
OR Portland, Doran SIs. ................. .. 
PA Philadelphia, Jacobsen Assocs ....... . 
TN Hendersonville, Stark & Assoc. ....... . 
TX Austin, Detta Comps. .. .............. . 
TX Dallas, Detta Comps. ............... .. 
UT Satt Lake City, Frank Merchant ...... . 
VA Forest Beacon North ............... .. 
VA Sterling, Beacon North .............. .. 
WA Seattle, Doran SIs. Assacs. .......... . 
WI Milwaukee, Star Engineering ......... . 

714-731-3411 
415-463-0450 
303-233-0155 
203-467-6542 
305-898-7444 
219-447-2123 
317-255-8056 
319-344-0566 
617-444-3446 
313-398-5556 
612-661-1634 
816-421-1679 
314-394-4543 
516-486-3510 
716-323-1250 
315-455-6286 
513-922-8885 
216-662-3454 
503-357-3333 
215-674-2937 
615-822-1667 
512-458-4288 
214-287-6333 
801-277-3775 
804-239-8486 
703-478-2480 
206-885-1885 
414-645-3680 

, ETA POWER, See JETAPower Systems 

ETO TECHNOLOGY, INC., 605 West County Road E., 
Shoreview, MN 55126, Tel: 612-482-7760; Empl: 35; Sis. 
Mgr: John Parsons 

[@@ 
SYSTEMS 

FAX: 619-757-2305 
En SYSTEMS, Polaris Indl. Entprs., 215 Via Del 

Norte, Oceanside, CA 92054, Tel: 619-757-7770, TWX: 
91 (}-322-1396; FSC No.: 952 762672; EmpL: 25; Sis. Mgr: 
Bill Tice; Dis/. Mgr: Bill TICe ... A-2070-2074; 8-1205 

Local Sales Offices & Reps 
MD Battimore, Ettron SIs. .................. 707-635-1933 
MN Minneapolis, Holmgren Assocs ....... 612-786-7641 
NJ Haddon Hgts., Ettron Sis. ............. 609-428-3311 
NY Clifton PI<., Net Sis. ................... 518-371-6864 
NY Cortland, Net SIs. ..................... 607-756-6592 
NY DeRuyter, Net Sis ..................... 315-662-7996 
NY Fairport, Net SIs. ...................... 716-223-1030 
OH Beachwood, Electronic ............... 216-831 -9555 
PA Westchester, Ettron Sis. . . . . . . . . . . . . . .. 215-793-1468 
SC Greenville, Ettron Sis. ................. 803-234-6931 
VA Front Royale, Ettron SIs. .............. 703-635-7201 
VA Midlothian, Ettron Sis .................. 804-744-1337 
Can Downsview, Ont, Electrodesign, Ltd .. 416-665-4405 
Can Lachine, Ont, Electrodesign, Ltd ...... 613-727-5220 
Can Que, Electrodesign, Ltd .............. 514-636-4838 

Local Distributors 
I\Z Tempe, Anjon Enterprises ............ 602-894-1332 
CA Anaheim, A To Z Elctrns. ............. 714-632-1620 
CA Garden Grove, Allied Elctrns. ......... 714-544-0731 
CA Hayward, Allied Elctrns. ............... 415-467-5250 
CA Los Angeles, Allied Elctrns ............ 213-725-7111 
CA San Jose, Allied Elctrns. .............. 408-727-1690 
CO Wheatridge, Allied Elctms. ............ 303-425-7144 
CT Harnden, Allied Elctrns. ............... 203-246-8900 
FL Ft Lauderdale, Allied Elctrns. ......... 305-466-0500 
GA Atlanta, Allied Elctrns. . . . . . . . . . .. .. . . .. 404-237-3366 
IL Elgin, Allied Elctrns. ................... 312-697-8200 
IL Lisle, Components, Inc. ............... 312-852-7707 
MD Marlow Heights, Allied Elctms. ........ 301 -423-0161 
MA HOlliston, Mac Bearing CQ ............. 617-429-7945 
MA Wilmington, Allied Elctms. ............ 617-942-0150 
MA Woburn, Mac Bearing Co.............. 617-933-2110 
NY E Syracuse, Add Elctrns .............. 315-437-0300 
NY Mineola, Allied Elctrns. ................ 516-248-2360 
NY Victor, Add Elctms .................... 716-924-4760 
NC Raleigh, Allied Elctms. ................ 919-467-1)720 
OH Cleveland, Specialized Comp. SIs. .... 216-464-0405 
OK Oklahoma City, Trice Wholesales Elec. 

OK Tulsa, Allied Elctrns. ................ .. 
PA Bala Cynwyd, Allied Elctms. ......... . 
TX Ft Worth, Allied Elctrns. ............. .. 
TX Houston, Lenert Co.. ............... .. 
TX Humble, Allied Elctms. .............. .. 
WA Seattle, Allied Elctms. ............... .. 
WI Milwaukee, Allied Elctms. ....•........ 
WI Oshkosh, Electronic Inds ............. . 

405-524-4411 
918-663-7630 
215-667-6940 
817-336-5401 
713-225-1465 
713-852-3730 
206-767-5772 
414-235-4233 
414-235-4233 

ETM ELECTROMATIC INC, 35451 Dumbarton Ct, 
Newark, CA 94560, Tel: 415-797-1100, FAX: 415-797-
4358; Empl.: 85; Sis. Mgr: Kenneth F. Lillis 

ETRI, INC., 608 Broome St, Monroe, NC 28110, Tel: 704-
289-5423, FAX: 704-283-7170; Sis. Mgr: G. WoH 
. , . . . . .. . . . . .. . . . . . .. . . . . . . .. . .. . . . . . . . . . .. C-I664-1668 

Local Sales Offices & Reps 
CA Los Gatos, Norwest Elctms. .......... 408-395-1190 
CA San Diego, Bestronics ................ 619-693-1111 
CA Westminster, West Elctm. SIs. ........ 714-898-0120 
CO Boulder, Comp. Prods. SIs. . . . . . . . . . . .. 303-53(}-2800 
FL Ft Lauderdale, ax!. Inc. . .. .. . . . . . . . . .. 305-978-0120 
FL Orlando, OXI, Inc. ........... 305-423-3682 
FL St Petersburg, OXI, Inc. . . . . . . . . . . . . . .. 813"894-4556 
Il Des Plaines, Lincoln, Hodges & Assocs. 

....................................... 312-297-3810 
KS Overland PI<., Spectrum Sis. .......... 913-648-6811 
MI Farmington Hills, Tritech Sis., Inc. ..... 313-553-3370 
MI Kalamazoo, Tritech SIs., Inc. .......... 616-382-5570 
MN Minneapolis, Mitt Westlund Assocs. ... 612-866-5002 
MO Hazelwood, Spectrum Sis ............. 314-731-5151 
NH Salem, SIs. Engrg. Co. ................ 603-893-5521 
NY Marcellus, Noe1h-Honsinger .......... 315-673-1052 
NY Pittsford, Noeth-Honsinger . . . . . . . . . . .. 716-586-9002 
NY Port Washington, Ashtec, Inc. ......... 516-767-0336 
NC Raleigh, Tingen Tech. SIs., Inc .•.....•. 919-876-4440 
OH Cincinnati, Makin & Assocs, Inc. ...... 513-871-2424 
OH Colombus, Makin & Assocs., Inc. . . . . . . 614-848-5454 
OH Solon, Makin & Assocs., Inc. .......... 216-248-7370 
OK Tulsa, Nova Mktg ..................... 916-66(}-5105 
OR Lake Oswego, RTS, Inc. ......•....... 503-244-4123 
TX Austin, Nova Mktg. .................... 512-343-2321 
TX Dallas, Nova Mktg..................... 214-75(}-6082 
TX Houston, Nova Mktg. ................. 713-988-6082 
WA Seattle, RTS, Inc ...................... 206-527-7945 
WA Vashon, RTS, Inc ...................... 206-285-1383 
WI Janesville, Antek/Lincoln Hodges & Assocs. 

....................................... 606-754-4214 
Can Mississauga, Ont, R-Theta ........... 416-890-0221 

Local Distributors 
I\Z Tempe, Acacia SIs., Inc. . . .. . . . . . . . . ... 602-894-2874 
I\Z Tempe, Harper, 5.1.D .................. 602-967-1464 
CA Alh.ambra, Harper, 5.I.D. ............... 213-979-5090 
CA Fountain Valley, Components Ctr. . . . .. 714-979-0433 
CA Irvine, Acacia SIs., Inc. ................ 714-66(}-0634 
CA San Diego, Acacia Sis., Inc. ........... 619-565-4365 

EVEREA 
CA San Diego, Harper, 5.1.0. .............. 619-578-2500 
CA San Jose, Dansco .................... 408-292-9740 
CA Santa Clara, Comp. Ctr, Inc. .......... 408-986-3751 
CA Sunnyvale, Acacia SIs., Inc ............ 408-745-7200 
CA Sunnyvale, Harper, S.I.D. .............. 408-747-1)333 
CO Lakewood, Acacia SIs., Inc. ........... 303-232-2882 
CT Milford, Jaco Elctms., Inc. ............. 203-874-0006 
CT Orange, Milgray Elctms. .............. 203-795-0711 
FL Marnante Springs, Pion_ Elctms. ... 305-834-9090 
FL Deerfield Beach, PIoneer Elctms. ..... 305-428-8877 
FL Winter Park, Milgray Elctms. .......... 305-647-5747 
GA Atlanta, Milgray Elctms. ............... 404-393-9666 
IL Bensenville, Milgray Elctms. .......... 312-350-0490 
IL Bensenville, Voyager Elctms. ......... 312-86(}-13oo 
IL Palatine, OHM Elctms. ................ 312-359-5500 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
KS Overland Park, Milgray Elctms. ........ 913-238-8800 
KS Wichita, L~ ...................... 316-265-5100 
MD Columbia, Milgray EIctms. ............ 301-621-6169 
MD Gaithersburg, MS EIctms. . . . . . . . . . . . .. 301 -921 -0200 
MA Wilmington, Jaco Elctms., Inc. ......... 617-273-1860 
MA Wilmington, Milgray Elctms. . . . .. . .. ... 617-657-5900 
MI Grand Rapids, Calder Elctms. ......... 616-696-7400 
MN Minneapolis, Stark Elctms. ............ 612-332-1325 
NH Hudson, Beliinels. .................... 803-882-1133 
NJ Martton, Milgray Elctms. .............. 609-983-5010 
NY Bohemia, Key Camps. ................ 516-567-7500 
NY Buffalo, Summit Distrs. .. . .. .. . .. . .. .. . 716-884-3450 
NY Farmingdale, Milgray Elctms. ......... 516-42(}-98oo 
NY Rochester, Milgray Elctms. ............ 716-235-0830 
NY Rochester, Summit Elctms. ........... 716-334-8110 
NC Charlotte, Electronic Mktg. Corp. ...... 704-394-6195 
OH Cleveland, Milgray Elctms. ............ 216-447-1520 
OH Columbus, Electronic Mktg. Corp ...... 614-299-4161 
OH Dayton, Electronic Mktg. Corp. ........ 513-439-4711 
OH Highland Heights, Electronic Mktg. Corp. 

. . .. . . .. . . . .. . .. . . . . . . .. .. . . . . .. . . . . . .. 216-442-3441 
OK Tulsa, Norvell Elctms. ................ 916-254-8606 
OR Beaverton, Acacia SIs., Inc. ........... 503-646-3377 
PA Allentown, P A Peters ................ 215-434-5237 
PA Montgomeryville, Pyttronics lnels. ..... 215-643-2850 
TX Austin, Norvell EIctms. •. . .. . .. . .•.. ... 512-837-5555' 
TX Dallas, Milgray Elctms. .•. . • . . . . . . . . . .. 214-246-1 B03 
TX Dalles, Norvell EIctms. .. . . . . . . . . . . . . .. 214-233-0020 
TX Houston, Norvell Elctms. .............. 713-777-1666 
TX Irving, Harper, S.I.D. ................... 214-621 -0500 
UT Satt Lake City, Bell Indus. .•........... 801 -972-6969 
VA Charlottesville, Virginia EIctm. Comps. 

WI Milwaukee, Indl EIctms. ............. . 
Can Mississauga, Ont, R-Theta .......... . 
Can Vancouver B.C, Intek Elctms. ........ . 

804-296-4184 
414-276-1212 
416-890-0221 
604-324-8831 

E-TRON CORPORATION, 30 Ethel Ad, Edison, NJ 
08817, Tel: 201 -287-9039; FSC No.: 06007; Empl: 65; Sis. 
Mgr: Ray Lanihan 

E-TRONICS, 16774 Schoenbom, Sepulveda, CA 91343, 
Tel: 818-892-7279; FSC No.: 29077; Empl: 28 

E.T. TECH INC., Empire Telecommunications, 15 
S. Van Brunt St, Englewood, NJ 07631, Tel: 201-569-3339, 
FAX: 201-569-5838; Empl: 12; Sis. Mgr: Burton Green 
..........•.......................•.............. 0<1723 

EUBANKS ENGINEERING, 1307 So. Myrtle Ave., 
Monrovia, CA 91016, Tel: 816-357-7011, TELEX: 675403; 
Empl: 90; Sis. Mgr: Alex Vallin 

EVANS & SUTHERLAND COMPUTER CORP, P.O. 
Box 8700, 580 Arapeen Dr, Satt Lake City, UT 84108, Tel: 
801-582-5847, TELEX: 389492, TWX: 91 (}-925-5818; 
Empl: 850; Sis. Mgr: David luther 

EVANS ELECTRONICS, Box 5055, Berkeley, CA 94705, 
Tel: 415-653-3083 

EVAPORATED COATINGS, INC, 2365 Maryland Rd, 
Willow Grove, PA 19090, Tel: 215-659-3080; Empl.: 24; 
Sis. Mgr: Stephen L Schaller 

EVENTIDE, INC, One Alsan Way, Little Ferry, NJ 07643, 
Tel: 201-641-1200, 800-446-7878, TWX: 71(}-991-8715; 
Empl: 46; Sis. Mgr: Gil Griffith; Dis/, Mgr: Gil Griffith 

[ivERDIiiJ ElERGIZER 
EVEREADY BATTERY COMPANY, INC. 

FAX: 314-982-4078 
EVEREADY BATTERY CO. INC., Checkerboard 

Square, St Louis, MO 83164, Tel: 314-9112-2000 
........................................... 0<1456-1457 
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EVEREA 
Local Sales OfficeS & Reps 

CA Fountain Valley. . . . . . . . . . . . . . . . . . •• . . • 714-964-9203 
GA Norcross. . . . . . . . . . •. . . . . . . . . . . . . . . . . . 404-446-2400 
IL Itasca. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-n3-3444 
MO St. Louis ......•. '.' ..•...........•. '.' . • 314-982-1990 
NJ Saddle Brook .•.......... , . . . ••• . . • . . • 201-1145-5400 
OH Middleburg Hgts. .......••........•... 216-82&4444 
TX Dallas................................ 214-241-9100 

EVEREST ELECTRONIC EQUIPMENT, 1~ 
MacL90d Dr. Lawranceville, GA 30243, Tel: 404-995-8688, 
FAX: 404-995-9371; Empl: 200; Sis. Mgr" Barry Holman; 
Dist. Mgr" Mike Bullock..... . . . ....••..•. . . . ... C.1053 

Local Sales OfficeS & Reps 
AZ. Phoenix, Holder Hauer, Inc. ......... ,. 602-242-4025 
CA Anaheim, Everest EIc1m. Equip., Inc. . .. 71 ~22OO 
CO Broomfield, 8-5, Inc. •....•.•.•..•....• 303-466-1761 
CO Denver, Holder Hauer, Inc. .•.......... 303-427-3443 
CT Tariffville, OEM Mklg. & Sis........... 203-241-1612 
FL Orlando, Honeyco, Inc. ................ 305-299-1222 
GA Lawrenceville, Everest EIctm. Equip., Inc. 

. . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . .• . . . . . • 404-995-6666 
GA Lawrenceville, Tek-Rep MkIg. ..•..•... 404-963-1600 
GA Marietta, Southern Equip. Add-On, Inc. 

404-953-3970 
MD L.i.;jhk,~';':·w ~~::::::::::::::::: 301-859-5151 
MA Dedham, Pall Assocs. ................ 617-461-()402 
MA Franklin, OEM Mklg. & SIs. . .. ..•... ..• 617'528-4963 
MN Eden Prairie, Choic&-Tech,lnc. ....... 612-941-5099 
MN Golden Valley, Tech Resources, Inc. .. 612-546-6099 
NH Salam, OEM MkIg. & Sis. ............• ~3-0009 
NM Albuquerque, Holder Hauer, Inc. .....• 50&-888-9614 
NY Liverpool, Syronics, Inc. ............•.. 31 &-451-()968 
NC Winston-Salem, Southern Equip. Add-On, Inc. 

....................................... 919-724-1187 
OH AkrOn, Augnat Assocs. .. . . . . . . . . . . . . . .. 216-273-1211 
PA Churchville, Dynamic Elctrn SIs. ...... 21 &-322-2611 
PA W. Conshohocken, Hopkins Assocs. .. 21 &-828-7191 
TX Dallas, SCI SIs. Inc. ................... 214-931-1487 
UT SaIl Leke City, Holder Hauer, Inc. ..... 601-532-2111 

EVEREST ELECTRONIC EQUIPMENT, INC., 2100 
E. Orangewood Avenue, Anaheim, CA 92806,'Tel: 714-
634-2200, TWX:. 910-591-2303, FAX: 71~1369; 
Empl.: 200; Sis. Mgr" Barry Holman; Dis/. Mgr" Mike 
Bullock ...................................•..... C·1053 

EVEREST INTERSCIENCE, INC., P. O. Box 3640, 
Full~on, CA 92634-3640, Tel: 714-992-4461, TELEX: 
295368 EVER UA, FAX: 714-556-6325; Empl: 20; Sis. 
Mgr" Steve A. Giffin ' 

Local Sales Offices & Reps 
CA Cemarillo, Delta Thermographies .,... 80&-388-2010 
CO Littleton, Radco Tech. SIs. ., .... ,..... 303-794-4279 
IL La Grange, Karon Co. . . . . . . . . . . . . . . . .. 312-354-4833 
ME Sudbury, Poulin Assocs., Inc. .......... 617-443-7333 
NJ Milltown, New Process Dev. . .. ,."... 201-390-8893 
NY Rochester, TechNY ........... " . . . . .. 716-288-0921 
NC Fayetteville, Zim-Tek SIs. Co. ........ .919-488-41 01 
OH Cincinnati, Pro-Con AnalyticaL........ 513-272-3300 
PA Upper Darby, Shelby Jones Co. .. . . . .. 21 &-448-6600 
TX Coppell, Microlec, Inc. ................. 214-987-1827 
VA Richmond, Jadex Corp ................ 604-232-1959 
Can Scarborough, On!, Brosz & Assocs. ... 416-299-4224 

EVEREIT ICHARLES CQNTACT PRODUCTS, 700 E. 
Harrison Ave., Pomona, CA 91767, Tel: 714-62&-5551, 
TELEX: 67-5&-78, TWX: 910-581·1210; Ernpl: 75; SIs. 
Mgr" Bud Fabian 

EVEREIT ICHARLESTEST EQUIPMENT, INC., 2987 
N, Towne Ave., Pomona, CA 91767, Tel: 714-621·9511, 
TWX: 910-581-3638; Empl.: 110; Sis. Mgr" James Hall 

EVERSHED & VIGNOLES, LTD. Meggitt Holdings P. 
L C. Acton Lane, Chiswick, London, England W4 5HJ, Tel: 
01-994-3670, TELEX: 22563, FAX: 01-994-5246; Empl.: 
300; Sis. Mgr" J. Gilpin 

EVI, INC., 6300 Guilford Rd., Ste. A. Columbia, MD 21046, 
Tel: 301-290-9550; Empl.: 20 

EVOX, INC., 100 Tri State Intemational, Lincolnshire, IL 
60015, Tel: 312-948-9511, TELEX: 206997, FAX: 312-948-
9320; FSC No.: 7422160666; Empl: 300; Sis. Mgr" Dale 
Price; Dist. Mgr" Dale Price .•. . . ... .• . ... .. ..... A-1084 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 20&-533-9108 
AZ. Phoenix, ISDS ...........•............ 602-971-6250 
CA Burbank, DeAngelo, Rothman & Co. .. 818-504-2425 
CA Santa Clara, Cailron Comps. Corp. .... 408-980-0181 
CO Wallingford, Apex Assocs. ............ 203-269-6401 
FL Deerfield Bch. SIs. EngI:g. Concepts .. 30&-426-4601 
GA Alphretta, FBO SIs. •.....•...•..•...•. 404-47&-3421 
ID Boise, Cascade Comps. .....•..•..••. 208-343-9826 
IL Chicago, Marvin GolI~eb Assocs. ..... 312-n&-1151 

Manufacturers and Sales Offices Directory 
IN Kokomo, Marvin GoWieb Assocs. ..... 317-455-0444 
MA Westwood, Apex Assocs. ............. 617-328-5042 
Ml Livonia, Aelech Reps. .......• ......... 313-474-6300 
MN Bloomington, Murnco ..........•...... 612-854-4161 
NJ Ft Lee, Caravan Sis. Corp. ..•.. : . . . . . . 201-944-9476 
NJ Kenilworth, Ventronies .. . . . . • . . . . . . . . . 201-272-9262 
NY Melville, Comtronic Assocs. .... .. . .. .. 516-249-0505 
NC Greensboro, Caravan Sis. Corp .... , ... 919-294-1500 
OH Cincimati, G & H SIs. .. . . . . . . . . . . . . . .. 513-272-0560 
OH Lakewood, G & H Sis. ................ 216-226-6600 
OR Portland, Westmark ...•..•. . . . . . . . . . .. 503-641 '0760 
TN Nashville, Hughes Assocs. ..... . . . . . . . 61 &-753-2719 
TX Dallas, Tesco, Inc. ..........•......... 21'4-553-1200 
VA Portsmith, FBO Sis. ................... 804-488-6145 
WA Seattle, Westmark .................... 206-281-4025 
Can Markham, OOl SP Intl...... . . . . . . . . . . . 418-47&-5305 

Local Distributors 
CA Burbank, TAW........................ 818-946-3911 
CA Garden Grove, Natl. Capacitor ...... ,. 714-892-7749 
CA Industry, ltal Elctrn SIs. .........•..... 818-968-8515 
CA Milpi1as, califomia Capacitors. . . . . . . .. 408-262-6000 
CA Santa Ana, Projections Unijd ......... 714-261-2323 
CT Norwalk, DeRa Elctms. .. .. . . . . . . . .. . .. 203-947-7285 
FL Fl'Lauderdale, NRC .................. 30&-772-4500 
IL Addison, Belford EIctms. .............. 312-691-1100 
IL Chicago, Bellinds. .................... 312-982-9210 
MD Bletsville, Rasco/Washington ......... 301-937-9100 
MA Burlington, TLC ....................... 617-273-0140 
MA Wilmington, JV Elctms. ......•........ 617-657-6523 
MN Eitzen, CapacHor Assocs. ............. 507-49&-3130 
MN New Brighton, Chris Elctms. .•........ 612-631-2647 
NJ E. Brunswick, Varitech ................ 516-593-9300 
NJ Kenilworth, Ventronies/Mutronics. . . .. 201-272-9262 
NY Farmingdale, SAl ..................... 516-293-2710 
NY Hauppauge, JACO Elctms. .. , ........ , 516-273-5500 
NY Ronkonkoma, Prime.................. 516-737-1730 
OR Leke Oswego, Bellinds. .............. 503-241-4115 
PA Philadelphia, JAN Indl ................ 21&-922-1321 
TX Ft Worth, C & W Supp. ............... 817-831-0395 

ervALD INSTRUMENTS CORP., Rle. 7A, Kent CT 
06757, Tel: 203-927-3278 

FAX: 201-245-8430 
EWC, INC., 725 Federal Ave., Kenilworth, NJ 07033, Tel: 

201-24&-3200,600-526-4046, TWX: 710-996-5993; FSC 
No.: 15387;MIL-T·27D; Empl.: 230; Sis. Mgr" P. D. 
MacMillan; Dist. Mgr" P. D. MacMillan 
.•........ , ............... , . .. .. . ... A·1244, 2216-2228 

Local Sales Offices & Reps 
CA Canoga Park, Cummings & Assocs.. .. 818-340-6035 
CA Los Gatos, Featherstone Sis. .•....... 408-356-3243 
CO Denver, AKI Entprs. ........•..•....... 303-368-4488 
FL Clearwater, Tech-Rep Assocs. ........ 813·576-9900 
IL SchaumbUrg. Delta Tech. SIs. Corp. ... 312-310-0280 
IA Cedar Rapids, Pattison Sis. .".,...... 319-39&-9866 
MD Hagerstown, Stinson Assocs. ......... 301-790-1193 
MA Chelmstord, Interstate SIs. Assocs. .... 617-256-2287 
MO Sl Louis, Clyde Logsdon & Assocs. . .. 314-849-5125 
NJ E. Brunswick, Winch Assoc ............ 201-828-4615 
NY Fairport, Net SIs. ..............• "'..... 718-223·1030 
NY Plainview, Winch Assocs. ............. 516-681-3163 
NC Raleigh, Mead & Assocs. Mklg. ....... 919-782-3094 
OH Dayton, J. C. Hofstetter ....•........•. 513-296-1010 
OH Medina, J. C. Hofstetter ............... 216-241-4680 
OR Portland, SPS EIctms. ........•.....•. 203-243-9343 
PA Bensalem, Cimperman Assocs. ....... 215-638-4850 
PA Greensberg, Pro-Mark ................ 412-632-3800 
VA Cloverdale, Slinson Assocs. ...... ,'... 703-992-5459 
VA Reston, Stinson Assoc. ............... 703-620-0088 
WI Mequon, Tumy Assocs. ..........•.... 414-473-6997 

Local DistJibutors 
CA Mountain View, Abacus Elctms. ..•.... 415·961-1500 

EXACT ELECTRONICS, Div. of Dynatech Nevada 
Inc., Box 1925, .2000 Arrowhead Dr., Carson City, NY 
89701, Tel: 702-983-3400, 600-648-7\152, TELEX: 
170054; FSC No.: 34511 ; Empl.: 60; Sis. Mgr" Mike Brisbin 

EXAR CORP. 2222 Qume Dr., P.O.Box 49007, San Jose, 
CA 95161-9007, Tel: 408-732-7970, TWX: 910-339-9233; 
Empl: 800; Dis/. Mgr" Tom Wargo 

EXATRON AUTOMATIC TEST EQUIP., 2842 Aiello Dr., 
San Jose, CA 95111, Tel: 408-629-7600, 8OD-EXA·TRON, 
TELEX: 172-090, FAX: 408-629-2632; Empl.: 17; Sis. Mgr" 
Kathryn Henderson 

EXCEL SPECIAL TYCORP. 6335 N, Broadway, Chicago, 
IL 60660, Tel: 312-262-4781; Empl: 50 

EXCEL TECHNOLOGY INTL CORP., 4-5 Stryker La., 
Hillsborough Indl PI<., Belle Mead, NJ 08502, Tel: 201-874-
4747, TWX: 910-333-9588; Sis. Mgr" Michi Chen 
.......•....••...•.....•..••.•.........•... a·1068-1069 

LOcal Sales Offices & Reps 
IL Westchester, W: G. Brouillette & Assocs., Inc. 

.•..•..•.........••.•.................. 312-34&-8500 
MO Independence, Engrg. Svcs. Co. ....... 816-254-3600 
MO Sl Louis, Engrg. Svcs. Co ...•......• "' 314-997-1515 
OR Portland, Frank Jackson, Assoc. ...... 503-292-2636 
TX Dallas, Southwest EIc1m. Inds. .... ,... 214-690-9881 

Local Distributors • 
CA Los Angeles .... . . . . . . • . . . .. . . . . . . . • .. 213-824-0988 

EXCEL TA CORPORATION, 3740 Skypark Dr. Torrance, 
CA 90505, Tel: 213-772·0751, FAX: 213-378-4923; Ernpl.: 
25; SIs. Mgr" G. Johnson; Dis/. Mgr" L Johnson 

EXEL MICROELECTRONIcs, INC., Sub. of Exar 
Corp., 2150 Commerce Dr. San Jose, CA 95131, Tel: 408-
432-0500, TELEX: 171339, TWX: 910-338-2116, FAX: 
408-434-6444; Empl.: 160; Sis. Mgr" Victor Okumoto 

EXFO E.O. ENGINEERING, 352 St.-Sacrament Ave. 
Quebec City, Quebec, Canada Gl N 3Y2, Tel: 418-683-
0211, TELEX: 051-3786, FAX: 418-683-2170; Empl: 15; 
Sis. Mgr" Germain Lamonde; Dist. Mgr" Ginette Bourgeois 

EXIDE CORPORATION, 645 Penn SL Reading, PA 
19601, Tel: 21&-378-0500, TWX: 510-651-5288, FAX: 21&-
378-0345; Empl.: 2200 

EXIDE ELCTRNS., 3201 Spring Forest Rd. Raleigh, NC 
27604, Tel: 919-872-3020, TELEX: 289968; FSC No.: 
31795; Empl.: 900; Sis. Mgr" Phil Tompkins 

EXPRESS TEST CORP. 1161 D San Anlonio Rd. 
Mountain View, CA 94043, Tel: 41&-968-8818, TELEX: 
4942091; Sis. Mgr" Frank S. Gavin 

EXTECH INSIRUMENTS CORP. 150 Bear Hill Rd, 
Waijham, MA 02154, Tel: 617-890-7440, TELEX: 940913; 
Sis. Mgr" Robert M. Shipione 

EYRING RESEARCH INST" INC. 1455 W. 820 N. Provo, 
UT 84601, Tel: 601-37&-2434, TELEX: 882000, FAX: 601· 
374-9339; Empl: 350 

E-Z-HOOK, Div. Tektest Inc. Box 450 - 225 N. Second 
Ave., Arcadia, CA 91006, Tel: 818-446-6175, TWX: 910-
582-1614; FSC No.: 08505; Empl: 23; Sis. Mgr" C. Haskin; 
Dis!. Mgr" P. Wood 

FABRICAST, 2517 Seaman Ave., P.O. Box 3176, S. EI 
Monte, CA 91733, Tel: 818-443-3247; FSC No.: 13345; 
Empl.: 8 ......•............. '" ............ B·1206-1211 

FAB-TEK INC., 6~ Morgan Ave. DanbUry, CT 06810, Tel: 
203-743-3312; Empl: 5 

FACET ENTERPRISES, INC., Elmira, NY 14903, Tel: 607· 
737-6011, TELEX: 93-2490, TWX: 510-252·1594; Empl.: 
400; Sis. Mgr" Gene Ebbrecht 

FACET ENTERPRISES, Fluid Technology Group, 
2225 E. Randol Mill Rd. Ste. 223, Arlington, TX 76011, Tel: 
816-649-5597 

FACTRON/SCHLUMBERGER, 299 Old Niskayuna Rd, 
Latham, NY 12110, Tel: 518-763-3600, TWX: 710-444-
4968; Empl.: 126; Sis. Mgr" Marvin Cox 

FAGOR ELCTRN. COMPS., INC., CORP. 
HOQTRS. & SLS. OFF., Fagor Electronics S. 
Coop. 121- W. 27th SL 4th Fl. New York, NY 10001, Tel: 
212-463-7168, 600-263-8363, FAX: 212-463-7199; Sis, 
Mgr" Marvin R Zide~ VP MkIg. .........•. A·2132-2133 

FAGOR ELCTRN. COMPS., INC., NATL MKTG. 
SLS. OFFS., Fagor Electrotecnica S. Coop., 
8419 Canoga Ave., Canoga PI<., CA 91304, Tel: 818-718-
2500,600-624-5367, TWX: 910-494-1948, FAX: 818-341-
2660; Empl.: 18,000; Sis. Mgr" Marvin 8. Zide~ VP Mklg.; 
Dis!. Mgr" Marvin R. Zidel, VP Mklg. ..... A·2132-2133 

684 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Burbank, Darco, Inc. ................. . 
CA San Jose. Silicon Valley Sis ......... . 
CO Denver, West Inc. .................... . 
CT Madison. Conti-Younger Assocs.. Inc. 

FL Umatilla. Jim Slade Assocs.. Ltd ..... . 
GA Alpharetta. DeWitt Austin Co. Inc. .... . 
GA Marietta. DeWitt Austin Co, Inc ....... . 
IL Highland Pit. Bransky Sis. Co. . ...... . 
IN Indianapolis. CC Electro Sis.. Inc. ..... . 
MA Burlington. Conti-Younger Assocs.lnc. 

818-504-2425 
408-432-1967 
303-477-8180 

203-245-1136 
904-669-4738 
404-442-1326 
404-926-4943 
312-433-2375 
317-255-1508 

....................................... 617-273-1582 
MI Grand Rapids. OEM EIctm. Sis. ....... 616-364-4024 
MI St Clair Shores. OEM EIctm. SIs....... 313-777-1750 
MN Minneapolis. Microelctm. Sis. ......... 612-829-0948 
MO St Louis. KKB & Co. .................. 314-647-2400 
NJ Berkeley HgIs.. Cambridge Allen & Assocs. 

. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 201-464-0203 
NJ Willingboro, Austin Assocs. ........... 609-871-9290 
NC Charlotte. DeWrtt Austin Co, Inc. ...... 704-334-0174 
OR Beaverton. Olson Tech. Sis Corp. ••... 206-883-7792 
TX Austin. Vielock Assocs. ............... 512-346-4037 
TX Plano. Vielock Assocs. ................ 214-881-1940 
WA Bellevue. Olson Tech. Sis. Corp. ...... 503-643-94B8 

Local Distributors 
CA Industry,l1al Sis. ...................... 818-968-8515 
CA San Jose, All American ............... 408-287-0190 
CA Torrance, All American ............... 213-320-0240 
CA Westlake V~ Semtex ................. 805-373-6850 
CT Norwalk, Cobra Comps.. Inc. .......... 203-272-9650 
FL Ft Lauderdale. Universal Semiconductor, Inc. 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-972-8111 
FL Miami, All American .................. 305-621-8282 
FL Miami, Intermark Inds..lnc. ............ 305-591-8930 
FL Riviera Bell.. Semiconductors. Inc. .... 305-842-0305 
FL W. Palm Beh, Nurmi Inds ............ 305-686-8553 
IL Addison. BeRord Elctms..lnc. ......... 312-691-1100 
IL Chicago, Newark Elctms ............. 312-784-5100 
IA Cedar Rapids. Dee Elctms, Inc ........ 319-365-7551 
MD Rockville. All American ............... 301-251-1205 
MA Salem. J & C Elctms .•............... 617-745-5809 
MA Wobum. Serntex . . . . . . . . . .. . .. . .. . . . .. 617-935-2150 
MN Minneapolis. All American ............ 612-884-2220 
NY Freeport. Semtex ..................... 516-223-0200 
NY Ronkonkoma. All American ........... 516-981-3935 
NC Raleigh, Southeastern Elctms ........ 919-828-2311 
OH Cleveland. CAM/RPe Elctms ........ 216-461-4700 
OH Dayton. Serntex .........•............ 513-435-6600 
PA Pittsburgh, CAM/RPe Elctms ........ 412-782-3770 
TX Channelview, Henry Elctms .......... 713-452-4451 
TX Richardson, All American ............. 800-541-1435 
VA Roancke. Southeastern Elctms ....... 703-344-6611 
WA Ken~ Shannon Ind~ Inc. .............. 206-575-8600 
WI Milwaukee. Marsh EIctms., Inc. ........ 414-475-6000 
Can Montrea~ Que.. Prelco Elctms.. Ltd . . .. 514-389-8051 

FAIRBANKS WEIGHING DIV., CoR Industries. 711 E. 
St.Johnsbury Rd, 51 Johnsbury, VT 05819, Tel: 8OQ-451-
4107,802-748-5111 

FAIRCHILD SEMICONDUCTOR CORP., 333 Westem 
Avenue, So. Portland. ME 04106, Tel: 207-775-8700, 
TELEX: 710-221-1980; SIs. Mgr: Dan Bongatti; Dist. Mgr: 
Brigid O'Rourke 

FAIRCHILD CAMERA & INSTR. CORP, Linear Div., 
313 Fairchild Dr, Mountain View, CA 94139, Tel: 415-962-
4011, TELEX: MVLD 

FAIRCHILD SEMICONDUCTOR, M&HSL. 1111 39th 
Ave. S.E.. Puyallup, WA 98373, Tel: 206-841-6700, TELEX: 
206-841-6723; Sis. Mgr: Jim Brye 

FAIRCHILD WESTON, DATA RECORDERS, P.O. Box 
3041, Sarasota. FL 34230, Tel: 813-371-0811, TWX: 494-
7160; FSC No.: GS-oOK-8301-S0078; Empl.: 750; Sis. 
Mgr: Ron Johnson 

FAIRCHILD WESTON SYSTEMS, INC., CCD Imaging 
Division, 810 W. Maude Ave.. Sunnyvale. CA 94086, Tel: 
408-720-7600, TWX: 910-373-2110, FAX: 408-720-8438; 
Sis. Mg,: Jim Johnson; Dis!. Mgr: Patricia A Lippe 

FAIRCHILD - WESTON - TELEMETRY, P.O. Box 3041, 
Sarasota. FL34230, Tel: 813-371-0811, TELEX: 4947160; 
FSC No.: 06141 ; EmpL: 825; Sis. Mg': F. V. Bud Hinkel 

FAIR-RITE PRODS., PO Box J, Wallkil~ NY 12589, Tel: 
914-895-2055. TWX: 510-249-4819; FSC No.: 34899; 
Empl.: 2006; Sis. Mgr: B. G. Tolen.. . . . . . . . •. .. C'1750 

Local Sales Offices & Reps 
AL Huntsville, Macro-Mktg. Assocs. ..... . 
CA Anaheim. Micrometals ........•....... 
CA Sunnyvale, Schwerin & Merrill Assocs. 

205-883-9630 
714-830-7420 

408-735-7900 

CO UUleton. TMC ........................ 303-773-0643 
CT W. Hartford. R S. Pettigrew & Assocs. 

...........•........................... 203-236-5891 
FL New Smyrna Beach, J. Wetzel ........ 904-423-5707 
IL Wheaton. Charles D. Atwater Assocs. 

312-653-5701 
IN Indianapolis. Frank J. Campisano Co. 

317-253-7651 
MI Southfield. J. L Montgomery Assocs. 

....................................... 313-358-2616 
MN Bloomington. Holmes & Ledky Assocs. of Minn. 

....................................... 612-884-2125 
NY Hernpstead. Kahgan Sis .............. 516-538-2300 
OH Cincinnati, F. J. Campisanc & Assocs. 

PA Easton. Kondon Co. . ................ . 
TX Dallas. S.E.I, Inc. ..................... . 
VA Front Royal. EHren Sis.. Ltd .......... . 
VA Roancke, A B. Kreger & Co. . ........ . 
WA Bellevue. Quest Mktg, Inc. ........... . 
WI Milwaukee. Frank W. Ladky Assocs. .. 

513-574-7111 
215-253-3100 
214-690-9881 
703-635-7201 
703-989-4738 
206-747-9424 
414-351-2112 

FANCORT INDUSTRIES, INC.,31 Fairfield Place, W. 
Caldwell, NJ 07006, Tel: 201-575-0610, TELEX: 130540, 
FAX: 201-575-9234; Empl.: 18; Sis. Mg,: Ron Corey; Dis!. 
Mg': Ron Corey 

FAN-S CORP., See Qua~ek Electronics Corp. 

FARADAY ELECTRONICS, 749 N. Mary Avenue. 
Sunnyvale. CA 94086, Tel: 408-749-1900, TELEX: 708738. 
FAX: 408-738-1671; Empl.: 85; Sis. Mgr: Nick 
Antonopoulos 

FARIA. THOMAS G, CORP, P.O. Box 983, Uncasville, CT 
08382-0983, Tel: 203-848-9271, TELEX: 4970991 TGF 
CORP; FSC No.: 09527; Empl.: 250; Sis. Mg': A Knupp 

FARINON DIV., Harris Corp, 1691 Bayport. San Carlos. 
CA 94070, Tel: 415-594-3000, TELEX: 34-6491; Sis. Mgr: 
George Woodruff 

FARRAND CONTROLS, Div. of Farrand Industries, 
Inc., 99 Wall St, Valhalla. NY 10595, Tel: 914-761-2600, 
TELEX: 646-640, FAX: 914-761-0405; Empl.: 120; Sis. 
Mg,: George A Quinn; Dis!. Mg,: George A Quinn 

FASCO INDUSTRIES, INC., Div. of Hawker Siddeley 
Grp. Plc.,601 North Federal Highway, Boca Raton. FL 
33432, Tel: 305-368-0600, TELEX: 51-5612; Sis. Mgr: 0. 
J. Binnette; Dis!. Mgr: Paul R Reid 

FASTEK TEST SYSTEMS, Div. of International 
Fastek Corp., 5235-A Avenida EnCinas. carlsbad, CA 
92008, Tel: 619-436-7818, TELEX: 188912 ATSD UT, FAX: 
619-438-8205 

FASTEX. 195 Algonquin Rd, Des Plaines.IL 60016, Tel: 312-
299-2222, TWX: 910-233-2766; FSC No.: 02768; Sis. 
Mgr: Andy Flis; Dis!. Mg,: Denis Singery 

FAST FEEDBACK TECHNOLOGIES, 1505 Aviation 
Blvd, Redoudo Beach, CA 90278. Tel: 213-379-6100; 
Empl.: 4; Sis. Mg,: M. Lacas 

FCM PLASTICS, Plastics Technologies Inc, 2555 Oak 
Industrial Dr. NE. Grand Rapids. MI 49505, Tel: 616-451-
4502, TWX: 810-273-6038; Sis. Mg': Patrick K Parsons 

FDK 
FAX: 213-404-2850 

FDK AMERICA, INC., Fuji Electromechanical Co., 
Ltd., 17326 Edwards Rd, Ste. A-130, Cerritos. CA 90701, 
Tel: 213-404-1770, TELEX: 18-1998; Sis. Mg,: Yasu 
Yasutani ....... A'1319, 1664-1855, 1734-1735, 1789; 

8'1166; 001458-1459, 1724-1726 

Local Sales Offices & Reps 
NJ Englewood Cliffs. FDK America. Inc. .. 201-567-1900 

F-DYNE ELCTRNS., 449 Howard Ave.. Bridg~ CT 
06605, Tel: 203-367-6431, TWX: 710-453-0087; Empl.: 
175; Sis. Mg,: Robert Furst 

FEDERAL ELECTRONICS, 75 Stamp Farm Rd, Cranston, 
RI 02921, Tel: 401-944-6200, FAX: 401-846-6280; FSC 
No.: 69343; EmpL: 140; Sis. Mg,: TimolhyCollins 

FENWAL 
FEEDBACK. 620 Springfield Ave.. Berkeley Highls, NJ 

07922. Tel: 201-464-5181; EmpL: 28; SIs.Mg,: John 
Lawson 

FEI MICROWAVE. INC, Frequency Electronics. Inc.. 
825 Stewart Dr, Sunnyvale, CA 94086. Tel: 408-732-0880, 
TWX: 910-339-9207; FSC No.: 21847; EmpL: 450; Sis. 
Mgr: P. Thesing 

FEMA ELCTRNS. CORP, 12-6 Edgeboro Rd, E. 
Brunswick, NJ 08816, Tel: 201-236-1223. TELEX: 298425 
FEMA UR. FAX: 201-236-7981; EmpL: 1010 20; SIs. Mg,: 
Bob Cheng; Dist. Mg,: E. Wong 

FEMCO, INC, P.O. Box 26710 Parkrncor Ste.. San Jose. CA 
95159, Tel: 408-846-1188, TELEX: 17-1618. TWX: 910-
336-2290 

FEME ELECTRONICS, INC, 661 W. Germantown Pike, 
No. 206, Plymouth Meeting. PA 19462, Tel: 215-941-0366. 
TWX: 910-240-4181, ESYLNK: 62773739, FAX: 215;-841-
0377 

FENWAL. 400 Main St. Ashland. MA 01721, Tel: 505-881-
2000, TELEX: 948421, FAX: 508-881-6729; EmpL: 1000; 
Sis. Mgr: F. R Shea 

FAX: 617-473-6035 
FENWAL ELECTRONICS/ APD, Kidde, Inc., 450 

Fortune Blvd, Mmord. MA 01757, Tel: 617-478-5255, 
TELEX: 299550; EmpL: 500; Sis. Mg,: W. M. Minnucci; 
Dis!. Mgr: Chester Tricca ...................... 8'11\46 

Local Sales Offices & Reps 
AL Huntsville. Macro Mktg. Assocs.. Inc. .. 
AZ Phoenix. Dorton Entprs.. Inc. ......... . 
CA Cupertino, Codella Mktg. Grp, Inc. ... . 
CA Garden Grove, Eisco Elctms.. Inc ..... . 

205-883-9630 
602-844-2957 
408-257-2561 
714-891-4621 

CO Denver, ~m Mktg. Assocs.. Inc. 
· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 303-48Q-9991 

CT Southington, The Orion Grp. Inc. ...... 203-621-8371 
FL Orlando, Datarep. Inc. .. . . . . . . . . . . . . . .. 305-843-5224 
GA Norcross. Macro Mktg. Assocs.. Inc. ... 404-662-5580 
IL Chicago, Century Elctms Corp. ....... 312-777-9700 
IN Greenwood. Valentine & Assocs. ..... 317-888-2260 
IN South Bend. Valentine & Assocs. ..... 219-289-7070 
IA Cedar Rapids. Palatine Engrg. & SIs.. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319-365-8071 
MD Gailhersburg. Naudain Assoc. So, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-258-5040 
MA Wakefield. The Orion Grp.. Inc. ........ 617-245-5220 
MI Ferndale, Hililronics. Inc. .............. 313-398-5556 
MN So. 51 Pau~ Northport Engrg..lnc. ..... 612-457-8000 
MO Blue Springs. Palatine Engrg. & SIs.. Inc. 

....................................... 816-229-4007' 
MO Hazelwood. Palatine Engrg. & SIs.. Inc. 

NY Huntington. COB Entprs. ............. . 
NY Penfield. Upstate Comps Sis.. Inc. ... . 
NC Charlotte. Prime Comps.. Inc. . ....... . 
OH Cleveland. Arthur H. Baier Co. . ...... . 
OH Dayton. Arthur H. Baier Co. . ......... . 
DH Westchester, Arthur H. Bair Co. . ..... . 
OH Worthington, Arthur H. Baier Co. ..... . 
OR Tigard. Elctm. Cornp. Sis. ............ . 
PA Pittsburgh. Covart & Newman Co. ... . 
PA Wynnewood. Metz-Benham Assoc.. Inc. 

TX Austin. W. Pat Fralla Co. & Assoc.. Inc. 

TX Evless. w. Pal FraJia Co. & Assoc.. Inc. 

314-839-0800 
516-692-5200 
716-381-6070 
704-522-1150 
216-461-6161 
513-276-4128 
513-779-2395 
614-764-1144 
503-245-2342 
412-531-2002 

215-896-7300 

512-835-7911 

· .. .... . . ... .. . . .. . . . .. . . . . . . . . . .. . . . .. 817-267-3577 
TX Houston. W. Pat. Fralia Co. & Assoc, Inc. 

....................................... 713-772-1572 
UT Ogden. Spectrum Mktg. Assocs.. Inc. .. 801-972-8552 
WA Mercer Island. EIctm. Cornp. Sis. ...... 206-232-9301 
WI Milwaukee, Century Elctms Corp. . . . .. 414-645-3880 
EXP MA. MiHord. Fenwal Elctms . " .. . . .. .. 617-478-5255 
Can· Que.. John G. Weiss eo.. Ltd ......•.. 514-337-5022 

Local Distributors 
CA Chatsworth. Mil-Comm Distr .......... . 
CA San Jose. Reise EIctm. Dislr .......... . 
CO Denver, Newark-Denver Elctm. Supp. 

CO Englewood. IOOL Elctms. Corp. ....... . 
FL Ft Lauderdale. Newark EIctms. ...... . 
GA Norcross. Newark EIctms. ........... . 
IL Chicago, Newark Elctms. Corp. ...... . 

818-998-3111 
408-263-9700 

303-757-3351 
303-694-9444 
305-587-2372 
404-448-1300 
312-784-5100 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 685 



FENWAL 
IN Indianapolis, Belllncls. ................ 317-6340-8202 
MD Cheverly, Newark EIc\ms. . .. .... . . ..•. 301-69!H1880 
MA Woburn, Newark Elclms. .............. 617-935-8350 
MI Grand Rapids, Newark EIcIms. ......•. 616-455-9190 
MI Oak Park, Newark Elclms. ............ 313-967-()600 
MN Hopkins, The Joel Co. ................ 612-935-6202 
MN Minneapolis, stark EIec. .............. 612-332-1325 
NJ Union, Newark Elctms................. 201-851-2290 
NY Buffalo, Summh Dis1s. ............•... 716-887-2800 
NY Huntioglon, COB Dev. Corp. .......... 516-692-5200 
NY Melville, Arrow Elclms., Inc. .•...... ;.. 516-467-1000 
NY Rochester, Summft Elclms. ........... 716-334-8110 
NC Winston-Salem, Kirkman EIcIms. ...... 919-722-9131 
OH Warrensville Hgts., Newark EIcIms. ... 216-587-1700 
OK Tulsa, Radio, Inc. ..................... 916-587-9123 
PA Wynnewood, Meiz-Benham Assoc., Inc. 

TX Fort Worth, Patco Supply ........... .. 
TX Garland, Newark EIcIms. ............ . 
UT Sa~ Lake Ci1y, Standard Supp •.•...... 
WI Mequon, Lake-View EIcIns. Corp. . ... . 
ean Que., John G. Weiss Co, Ltd. ., ...... . 

215-896-7300 
817-429-8596 
214-487-8144 
801-486-3371 
414-377-8250 
514-337-5022 

FERNO-SALESMAKER, Ferno-Washington, Inc., 70 
Weil Way, Wilmington, OH 45177, Tel: 513-382-1451, 
TELEX: 214282; ErnpL: 300 

FERRANTI ELEC., 87 Modula Ave, Commack, NY 11725, 
Tel: 516-543-0200, TWX: 51D-226-1490; Sis. Mgr: Mike 
Kennett 

FERRANTI INTERDESIGN, INC., 1500 Green Hills Rd., 
Scotts Valley, CA 95066, Tel: 406-436-2900, TELEX: 
4940840, TWX: 910-339-9374; Empl.: 240 

FERRETEC INC., 544 Gibralter Dr, Milpitas, CA 95035-
6315, Tel: 406-263-1216, TWX: 910-336-2353; FSC No.: 
7W279; Empl.: 65; Sis. Mgr: Allen E Rosenzweig 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs. ...•........ 205-837-<J692 
AZ. Phoenix, Blackharl Assocs. ........... 602-893-3488 
CA Cupertino, Allis Assocs. ............... 408-252-2883 
CA Westlake V~ HyTech Assocs, Inc. .... 818-336-1234 
CO Parker, Exelcis Engrg. Reps. .......... 303-841-4305 
CT Norwalk, Nemarco Assocs. ..•...•..•. 203-652-9117 
FL Orlando, Gentry Assocs. .............. 305-659-7450 
GA Allanta, Gentry Assocs. ............... 404-998-2828 
IL Waucorxm; Cudahy SIs. Co. .......... 312-526-2484 
MD Severna Park, Delmarva Engrg. Assocs. 

....................................... 301-847-8007 
MA Chalmstord, BBC ....... :............. 617-452-7211 
MO Leasburg, EIR Co ..................... 314-245-6860 
NJ Palisades PI<., Nemarco Assocs. ...... 201-224-2768 
NY Elslip, Nemarco Assocs. ............. 516-277-5831 
NC Burlington, Gentry Assocs. ............ 919-227-3639 
PA N. Wales, Scientific Ovcs.-PA ......... 215-699-7707 
SC Columbia, Gentry Assocs. ............ 803-772-6786 
TX Garland, McBride Scientific SIs. ....... 214-494-5000 
WA Bellevue, James Findlay Co. .......... 206-455-9597 

FERRO CORPORATION, Coated Fabrics DiYision, 34 
Smilh St, Norwalk, CT 06852, Tel: 203-853-2123, TELEX: 
96-5929; Sis. Mgr: Wally Kimball; Dis!. Mgr: John 
Sandusky, SIs. Coord. 

FERRO CORPORATION, Coatings Diy., 4150 E8sl56th 
St, Cleveland, OH 44101, Tel: 216-641-8580, TELEX: 98-
0165 

FERRO CORPORATION, Complas Thermoplastics 
DiY., 5001 O'Hara Dr, Evansville,lN 47711, Tel: 812-423-
5218; Sis. Mgr: L Steven Edge 

FERRO CORPORATION, Electronic Materials DiY., 27 
Castilion Dr., Santa Barbara, CA 93117-3092, Tel: 805-968-
5000, TELEX: 98-0165; Empl.: 49; Sis. Mgr: Terry H. Baker 

FERRO CORPORATION, Houston Thermoplastics 
Diy., 1370 E 40 St, Houston, TX 77022, Tel: 713-691-
1407; Sis. Mgr: Larry Lynch; Dis!. Mgr: Robert Dobecki, 
G/M 

FERRO CORPORATION, Stryker Thermoplastics 
Div, 3 Railroad Ave., Stryker, OH 43557, Tel: 419-882-
3311; Sis. Mgr: Bruce Heine 

FERRO CORPORATION, Transelco Div, P.O. Box 217, 
Penn Yan, NY 14527-0127, Tel: 315-536-3357, TELEX: 
98-0165; SIs. Mgr: James F. Arthur 

FERRO INDUSTRIAL PRODUCTS LTD., Canadian 
Thermoplastics Division, 354 Davis Road, Oakville, 
ONT.·LSJ 2Xl, Tel: 416-845-4277, TELEX: 06-962218; 
Sis. Mgr: J. Zeman 

Manufacturers and Sales Offices Directory 
FERRONICS, 52 N. Main St, Fairport. NY 14450, Tel: 716-

388-1020, TELEX: 256549, FAX: 716-388-0036; FSC No.: 
33062; EmpL: 35; Sis. Mgr: Thayne Wilbur 

FERROTRAN ELCTRNS. CO., INC., 11 W. 25th St, New 
York, NY 10010, Tel: 212-691-3610; Sis. Mgr: H. King 

FERROXCUBE, Amperex Electronic Corp, 5083 Kings 
Hwy. Saugerties, NY 12477, Tel: 914-246-2811, TWX: 
51 D-247-541 0, FAX: 914-246-2811(Ext 427); FSCNo.: 
02114; Ernpl.: 400; SIs. Mgr: a Grindle; Dis!. Mgr: Terry 
Parisian 

FG ENGINEERING, Box 476, Fredonia, AZ. 86022, Tel: 
602-643-7375; Ernpl: 6; SIs. Mgr: F. Griswold 

FIBERGUIDE INDUSTRIES INC, 1 Bay St, Stirling, NJ 
07980, Tel: 201-647-6601, TWX: 51D-l00-918!), FAX: 201-
647-6464; Empl.: 25; Sis. Mgr: Kelly Moran 

FIBEROPTICS TECHNOLOGY, INC, Quassetl Rd, 
Pomfret, CT 06258, Tel: 203-926-0443, FAX: 203-928-
7664; Sis. Mgr: J. H. Castonguay 

FAX: 805-583-4018 
FIBEROPTIC SYSTEMS, INC., 468D-B E Los Angeles 

Ave., Simi Valley, CA 93063, Tel: 805-563-2088; Empl.: 30; 
Sis. Mgr: Richard Locketl ..................... B-1167 

FIBRONICS INTERNATIONAL INC., 
Communications Way, Independence Park, Hyannis, 
MA 02601-1892, Tel: 617-778-0700, TELEX: 951297; 
Ernpl.: 500; Sis. Mgr: Gary Scrupps 

He 
FAX: 301-881-0530 

FIC CORP., 12216 Parklawn Dr, Rockville, MD20852, Tel: 
301-681-8124,800-638-6594, TWX: 71D-828-9809; FSC 
No.: 3613; Empl.: 46; Sis. Mgr: Robert E Frye; Dis!. Mgr: 
Robert E Frye.. .. .. .. .. .. .. .... .... .. .... .. .... B-1314 

FIDELITY CHEMICAL PRODUCTS CORP., 472 
Frelinqhuysen Ave., Newark, NJ 07114, Tel: 201-242-4110, 
FAX: 201-242-5796; Empl.: 35 

FIELD-FAB, 43 School St, N. Springtield, VT 05150, Tel: 
802-886-8278; Sis. Mgr: Harold Lombard 

FAX: 609-599-9508 
FIFTH DIMENSION, INC., 801 New York Ave., Trenton, 

NJ 08638, Tel: 609-393-8350, TWX: 51D-681-8412; EmpL: 
60; Sis. Mgr: Dick Clawges, Prod. Mgr. 
.............................. B-1420-1421,1710-1711 

Local Sales Offices & Reps 
NJ Trenton, Fifth Dimension. . . . . . . . . . . . .. 609-393-8350 

FIL-COIL COMPANY, INC, 800 Axinn Ave., Garden City, 
NY 11530, Tel: 516-228-9445, TELEX: 960127 SWIFT 
NYK, FAX: 518-228-9064; FSC No.: 56528; EmpL: 85; Sis. 
Mgr: William Goldman 

FILM MICROELECTRONICS, See General 
Microcircuits 

FILTER CONCEPTS INC., 2624 S. Rousselle, Santa Ana, 
CA 92707, Tel: 714-545-7003, FAX: 714-545-4607; Sis. 
Mgr: Las Edelberg ....................... A-.1656-1657 

FILTRON CO., INC., Sub. of ARX Inc., 148-E Sweet 
Hollow Ad.. Old Bethpage, NY 11804, Tel: 516-752-1144, 
FAX: 516-752-0905; FSC No.: 81831; ErnpL: 90; SIs. Mgr: 
Harold Sarnkolf •..•.....•...... , ......•.•..•.. , .. A-1659 

Local Sales Offices & Reps 
AL Huntsville, Rakes Engrg. & Mktg. . . . . .• 205-533-3763 
CA Sunnyvale, Esco Assoc. .............. 406-745-1410 
CA Tarzana, High Vo~ge SIs. ...........• 818-681-9194, 
CO Boulder, A Bissell Co. ................ 303-444-1173 
FL Winter PI<., Lorenze & Assocs. ........ 305-629-0445 
KS Olathe, Technical SIS. Assoc. ......... 913-829-2800, 
MD Ba~imore, Bernard Whfte & Co. ....•.. 301-484-5400 
MO Ferguson, Technical Sis. Assocs. ..•.. 314-725-5361, 
MS Jackson, Benton Ballard Co. .......•....... ·956-3560 
NH Manchester, Charles A Wallace Co. .. 603-622-5864 
NM Albuquerque, WJM SIs. ............... 505-268-9499, 
NY Melville, Carnes Assoc. ............... 516-694-1800 
NY Syracuse, MaterialSvcs. .............. 315-437-7093, 
PA Huntingdon Valley, Rabel Assoc....... 215-947-4825 
TX Bedford, De Armond Ent ............. 817-267-2048 

FINCOR, 3750 E Market St, York, PA 17402, Tel: 717-751-
4206, TELEX: 840-432, FAX: 717-751-4312; FSC No.: 
3622; Empl.: 700; Sis. Mgr: Robert Spangler 

FINISHERS, INC, 517 Aido Avenue, Santa Clara, CA 
94054, Tel: 408-968-0222; Empl.: 10; Sis. Mgr: Harry 
McRae 

t.FISCHERI l' it-:. AMERICA, INC. I 

FAX: 818-362-7045 
FISCHER-AMERICA, INC. 28245 Avenue Crocker, 

Valencia: CA 91355, Tel: 818-362-9395, TELEX: 499-4162; 
SIs. Mgr: Steve DeFeo .................. C-1327-1329 

Local Sales Offices & Reps 
CA Fairfield, Baribeauft Assocs. ........... 707-428-8095 
CA Santa Ana, Wayne Champa Assocs. .. 714-862-2228 
CO Englewood, Omega Ltd. .............. 303-762-1921 
FL Indian Harbour Bch, Bill Toy & Assocs. 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 305-773-5805 
GA Norcross, Hollingsworth & Still . . . . . . . . 8OD-241-5712 
IA Marion, MSB Assocs. ................. 319-377-6261 
KS Roland Pk, MSB Assocs. ............. 913-432-2131 
MA Newton, M. A Olson Assocs. Inc. ..... 617-244-4030 
MN Minneapolis, Electro lec Assocs. ...... 612-927-5878 
MO St Louis, MSB Assocs. ............... 314-946-5577 
NJ Ho-Ho-Kus, D. J. Fisher Inc. ... • . . . . . .. 201-652-0090 
EXP Switzerland/CH-II43 Apples, W. W. Fischer SA 

. . . . . .. . . .. . . .. . . . .. . .. . . .. . .. . .. . .. . .. 021-800-3711 
Can Oakville, Ont, Ha~ronics .............. 416-844-2233 

FISHERCAST, Fisher Gauge Limited, 194 Sophia 
Street, P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TELEX: 06-962943, FAX: 705-
745-8818; Empl.: 1800; Sis. Mgr: Larry HaUield 

FISHERTECH, Fisher Gauge Limited, 194 Sophia 
Street, P.O. Box 179, Peterborough, Ontario, Canada K9J 
6Y9, Tel: 705-748-9522, TELEX: 06-962838, FAX: 705-
748-6312; Empl.: 2000; Sis. Mgr: Larry Curtis 

FISKARS~ 

FAX: 805-684-8128 
FISKARS ELECTRONICS CORP., (Formerly 

Behlman Engrg.1 1142 Mark Ave., Carpinteria, CA 
93013, Tel: 805-684-8311; FSC No.: 53836; SIs. Mgr: 
Dave Lorelli; Dis!. Mgr: Dave Lorelli ..... Do2102-2109 

Local Sales Offices & Reps 
AL Huntsville, Reynolds & Assocs. ....... 305-259-7000 
AZ. Phoenix, J. Smfth & Assocs., Inc. . ... .. 602-267-0981 
CA Cupertino, T. Louis Snitzer Co .. '" . ... 408-257-8333 
CA Del Mar, T. Louis Snitzer Co. . . . . . . . . . . 619-226-0305 
CA Los Angeles, T. LOUis Snitzer Co. ..... 213-836-6170 
CO Colorado Springs, J. Smfth & Assocs., Inc. 

........••....•..........•.......•..... 303-597-5343 
FL Melbourne, Reynolds & Assocs. ...... 305-259-7000 
GA Lilburn, Reynolds & Assocs. •......... 305-259-7000 
IL Wheeling, Ed Joyner & Co. ........... 312-52D-1200 
IN Noblesville, R&D Elclrns. ............ 317-649-2026 
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Manufacturers and Sales Offices Directory 
MD Burtonsville, Eastern InstJmn Corp. .•. 301-384-8500 
MN Edina, Dytec Inslrs. Inc. ......•........ 612-831-7169 
MN St Pau~ Dytec Instrs.lnc. .......•..... 612-645-5816 
NM Albuquerque, J. Smith & Assocs., Inc. 

NY Great Neck, Industron Assocs., Inc. '" 
NY Rochester, Tae-Rep ................ .. 
NY Whitney Pt, Tae-Rep ................ . 
NC Raleigh, Reynolds & Assocs. ........ .. 
PA Doylestown, Tech. Instr. Sis. Co. ..... . 
TX Austin, Thorson Co .................. .. 
TX Dallas, Thorson Co. .................. . 
WA Seattle, Datacom Assocs. ............ . 
,can Burnaby, B.C. Ateico, Inc. ............ . 
Can Calgary, Alberta. Ateico, Inc. ......... . 
Can Markham. Onl, Atelco, Inc. .....•...... 
Can MontreeJ. Que., Atelco, Inc. .....•...... 
Can Ottawa, Ont., Ateico, Inc. ............ .. 

505-345-6501 
516-487-2620 
716-566-8710 
60N192-3705 
305-259-7000 
215-345-4110 
512-345-1985 
214-233-5744 
206-285-2525 
604-299-9331 
403-23o..1697 
416-497-8590 
514-481-n33 
613-596-5894 

FISKARS ELECTRONIC CORPORATION, Power 
Systems Div. 10362 Miller Road, Dallas, TX 75238, Tel: 
214-341-8700; FSC No.: 214-341-1804; SIs. Mgr: Jack 
Conn 

FITCHBURG COATED PRODUCTS, 
T echnographics. Inc. P.O. Box 1106, Scranton, PA 
18501, Tel: 717-347-2035; EmpL: 300 

THE FIVE STAR CO. 120 W. Main St. Plantsville, CT 
06479, Tel: 203-626-5561, FAX: 203-621-2405; Sis. Mgr: 
Robert Murphy 

FLAMBEAU PRODUCTS CORP. P. O. Box 97, 
Middlefield, OH 44062, Tel: 216-632-1631, FAX: 216-632-
1561; EmpL: 184; Sis. Mgr: ElmerJ. Sunyog 

FLANN MICROWAVE, INC. 6290 Sunset Blvd, Ste. 1126, 
Los Angelas, CA 90028, Tel: 213-463-5120, TWX: 91 o.. 
321-2903, FAX: 213-463-4319; Sis. Mgr: Norman 
Sutherland 

FLEXCO MICROWAVE, INC. P.O. Box 174, Karrville Rd., 
Port Murray, NJ 07865, Tel: 2OHi89-3020, TELEX: 
467439; FSC No.: 52214; EmpL: 50 

~n r~J W (?CJ{yiw ~ 
If lblf,~D~~lfUl:JDIV. 

MORLAN & ASSOCIATES. INC. 

FAX: 614-876-8538 
FLEX-CORE DIV., Morlan & Assocs., Inc., 6625 

McVey Blvd., Worthington, OH 43235, Tel: 614-869-6152; 
EmpL: 7; Sis. Mgr: D. Morlan .................. A·2229 

FLEX-KEY CORP., Sub. of Astronics Corp., 18 
Sargent St. Gloucester, MA 01930, Tel: 617-281-2040, 
TELEX: 94-0333, FAX: 617-281-4730; FSC No.: 51163; 
EmpL: 50; Sis. Mgr: Philip P. Bodoni •.....•.... B·1817 

Local sales Offices & Reps 
CA Glendale, Hall Assocs. ................ 816-956-1626 
FL Ft Pierce, Tech. Mktg. Svcs. .......... 305-466-3113 
IA Cedar Rapids, Tech. EIctms. Inc. ...... 319-366-5443 
KS Wichita, Bud Johnson & Assocs. . . . . . . 316-83&-9345 
MI Birmingham, Riley-Cotter SIs. ......... 313-644-0161 
NY Huntington, J. A. Keeneth Co. ......... 516-351-7008 
Can Mississauga, Onl, Lloyd A. Meredfth.. 416-535-1832 

FLIGHT CONNECTOR, Trans-Technology 
Electronics. 233 E. Manville St. Rancho Dominguez. CA 
9022o..9006, Tel: 309-693-3355, TWX: 51 o..39()..3691; 
FiSC No.: 28680; Sis. Mgr: John Williams; Dist. Mgr: John 
Williams 

FL JENNINGS, FL Inds., 970 Mclaughlin Ave., San Jose, 
CA 95122-2696, Tel: 406-292-4025, TELEX: 34-6311, 
1WX: 91 o..336-0159, FAX: 406-268-1789; FSC No.: 73905; 
EmpL: 350; SIs. Mgr: E. V. Valehrach .•........ A-l085; 

8.1422-1425; 001253 

Local sales Offices & Reps 
AL Huntsville, Brandel-Stephens •........ 205-883-0445 
AZ. Phoenix, Crown Systems ............. 602-274-3180 
CA Carnpbel~ Sheehan Mulroe Assocs. . . . 406-37()..8900 
CA Encino, King-Way Assocs. ............ 8111-786-4124 
CO Denver, Undberg Co. ................. 303-758-9033 
Fl Deerfield Beach, Brande~Stephens ... 305-427-8558 
Fl Orlando, Brande~Stephens ........... 305-425-3202 
GA Atlanta, Brandel-Stephens ............ 404-261-7579 
IL Arlington Hgts.. Barndt Assocs. •.....• 312-632-0900 
IN Carme~Berndt Assocs. ............... 317-844-0114 
KS Shawnee Mission, Lowel~Kangas & Assoc. 

...... ;................................ 913-631-3515 

MD Hunt Valley, Marktron ................. 301-li28-1111 
MD Rockville, Marktron ................... 301-251-8990 
MA Haverhil~ LK Assocs. ................ 617-373-1313 
MN Minneapolis, Berndt Assocs. .......... 612-546-2021 
MO St Louis, Lowel~Kangas & Assoc. . ... 314-821-4050 
NJ Flanders, K&R Engrg. Sis. ............. 201-564-5235 
NM Albuquerque, Undberg Co. ............ 505-881-1006 
NY Kingston, Micro-Tech Mktg. ........... 914-338-7588 
NY N. Syracuse, Micro-Tech Mktg. ........ 315-458-5254 
NY Rochester, Micro-Tech Mktg. Inc. ..... 716-328-3000 
NC Greensboro, Brande~Stephens ....... 919-274-6952 
OH Cleveland, Covert. Newman & Co. .... 216-449-8845 
OH Dayton, Covert & Newman & Co. ..... 513-439-5788 
PA Huntingdon Valley, Omega EIctms. ... 215-947-4135 
PA Pittsburgh, Covert & Newman & Co. .. 412-531-2022 
TX Houston, Bany Sales ................. 713-784-5860 
TX Richardson, Bany Sales .............. 214-234-0255 
UT SaIl Lake Cfty, Undberg Co. .. ........ 601-2n-2643 
WI Milwaukee, Berndt Assocs. ........... 414-545-8400 

Local Distributors 
CA Cartsbad, Surcom Assocs. ............ 619-438-4420 
IL La Fox, Richardson Elctrns, Ltd .....• 312-456-0600 

'i,~lli\' 
FAX: 602-748-0908 

FLOTEK CORPORATION. 1300 E. Floriz,; St. $Ie. 101, 
Tucson, AZ. 85714, Tel: 602-294-9222, TWX: 51()..601-
6723, ESYLNK: 62936530; EmpL: 8; Sis. Mgr: Eric 
Richards .......................... 001370-1371, 2166 

FLOW TECHNOLOGY, INC, Box 52103, Phoenix, AZ. 
85072, Tel: 602-437-1315, TELEX: 249-995; Empl.: 85; 
SIs. Mgr: Ed Dahn 

FL SURPRENANT DIV. 172 Sterting SI., Clinton, MA 
01510, Tel: 617-368-1401, TELEX: 920451, TWX: 71o.. 
347-1736; EmpL: 500; Dist. Mgr: Jim Gannon 

DMM's, Counters, and 
Temperature Logging Systems 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA 91 304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model8060a 

FOREDO 

FLUKE. JOHN, MANUFACTURING CO. Box C909O, 
MS 25OC, Everett, WA 98206, Tel: 206-356-5400, TELEX: 
15 2662, TWX: 91 Q..445-2943; EmpL: 2645; SIs. Mgr: W. 
Hollman; Dis!. Mgr: R. Mene1t 

FM& T INDUSTRIES,INC. 145 S. Church St. P.O. Box 204, 
Shrewsbury, PA 17361, Tel: 717-235-3000, FAX: 717-235-
2845; FSC No.: 8X856; EmpL: 20; SIs. Mgr: Bruce F. 
McDonald 

FMC CORPORATION, Chemical Products Grp.. 2000 
Market St. Philadelphia, PA 19103, Tel: 215-299-6000; 
EmpL:800 

Local Sales Offices & Reps 
CA San Jose .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 406-289-3853 
IL Downers Grove ...................... 312-971-11800 
NC Chartone.... .. .. .. .. .. .... .. .. .. .. .. . 704-554-1551 
PA Philadelphia.. .. .. .. . • .. .. .. .. . • .. .. .. 215-299-5846 
TX Dallas................................ 214-783-08n 

FOREDOM ELEC. CO, Blackstone Inds. Inc. Route 6, 
BatheI, CT 06801, Tel: 203-792-8622, TELEX: 643483 
BlCKSTOWE BETL. FAX: 203-79()..9832; EmpL: 60; SIs. 
Mgr: Kerr! Kristensen, VP Mktg. 

Over 
1.000.000 
Indicators 
& LED's 
In Stock. 

lEE 

·8' .. '···~': 
'. ~ 

-~ 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

DIGITAL MULTIMETERS" COUNTERS 

AUTHORIZED DISTRIBUTOR 

'"!'SUNSH:J:NE 
THE SOURCE FORMETERS&TESTEQUWMENT 

I I> I () (;rant .\"cnuc/ Philadelphia, P,\ I <) II:; 
Fax: (21:;) 67.1·:;6()<) 

(:all: 

(21:;) 776·7:;()() iu.\lIentown. PA 
(.10 I ) ·U4·:;60() in Baltimore. Mil 
(717) 2.16·:;<)()() ill lIarrisburg. PA 
(717) .1<)7·26()() in Lancaster. PA 
(21:;) 67.1·:;6()() in Philadelphia. PA & ~.I 

(.)01) 621 ~:;()77 in Washington. DC & VA 
(717) 1>2<)·:;('()() in Wilkes·Barre. PA 
(,)02) (,:;2·1>:;1>:; in Wihnington. IlE 
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FORMA 
FORMA SCIENTIFIC, Box 649, Manella, OH 45750, Tel: 

614-373-4763, TB.EX: 29-8205; Empl: 400; SIs. Mgr~ Art 
Fad 

FORMULATED RESINS INC. Box 508, Greenville, RI 
02828, Tel: 401-949-2060, TELEX: 952123; EmpL: 15; SIs. 
Mgr ~ Norman G. Hanington 

FORTE TECHNOLOGY, INC. 201 Carnegie Row, 
NoIwood, MA 02062, Tel: 617-769-9150,'Twx: 710-348-
0872 

FOUNDATION INSTRUMENTS INC. 24 Colonnade Ad., 
Nepean, ON, Canade K2E 7J6, Tel: 613-226-4000, TELEX: 
053-4153, FAX: 613-226-4602; SIs. Mgr~ Jean Paul 
Clermont 

FOURJAY INDUSTRIES, Box 14617 Northridge Br. 
Dayton, OH 45414, Tel: 513-890-6444; EmpL: 42; SIs. 
Mgr~ M. W. Frawley 

fOXBORO® 

FAX: 508-378-5401 
FOXBORO/PCG. The Foxboro Company, 600 N. 

Bedford St, E. Bridgewaler, MA 02333, Tel: 508-378-5260, 
TELEX: 92-7602, TWX: 710-346-7630; Sis. Mgr ~ Paul C. 
Malola ................................... A'2231-2235 

Local Sales Offices & Reps 
Al Owens Cross Rds., CMR Cross Assocs. 

....................................... 205-883-5991 
CA San Diego, The Manning Co. ......... 619-565-6097 
CO Littleton, MAC ........................ 303-794-4664 

! CO Longwood, A-DK Tech. Reps. .. .. .. .. . 305-682-6313 
'IA Bettendorf, Weisler & Assocs. .. .. ..... 319-355-5911 

MO Ballwin, Weisler & Assocs. ............ 314-394-4543 
MO Kansas CHy, Weisler & Assocs. ....... 816-421-1679 
NJ Budd Lake, Guido Assocs. ............ 201-347-4643 
OH Dayton, Santer Sis. ................... 513-434-8212 
PA Erie, Frandot Co. ...................... 814-455-9751 
TX Dallas, Weisler & Assocs. ............. 214-437-2386 
TX Houston, Weisler & Assocs. ....... .... 713-467-1647 
WI Genoa CHy, Vine Tech. Sis. ........... 414-279-3871 

ric 
ELECTRONICS 

FAX: 813-693-1554 
FOX ELECTRONICS, 5842 Corporation Circle, Fl 

Meyers, FL 33905, Tel: 813-693-0099, TWX: 510-951-
7386; FSC No.: 61429; Sis. Mgr: E. L Fox, Jr.lMason Flake 
................................................. A'1397 

Local Sales Offices & Reps 
Al Huntsville, Bascon .................... 205-881-5031 
AZ Tempe, System SIs. of Arizona.. ....•. 602-829-9338 
CA Irvine, Groh Assocs. .................. 714-637-9871 
CA Mountain View, Brooks Tech. Grp. .... 415-960-3880 
CO Englewood, Megalronix . . . . . . . . . . . . . .. 303-799-3700 
CT Orange, Access Sys. .. .. .. . .. .. . .. . ... 203-8n-5891 
FL AHamonte Springs, Semtronics Assocs. 

.. . .. . . . . .. . . . . .. . . . .. . . . . . . . . . .. .. . ... 303-831-8233 
FL Clearwater, Serntronics Assocs........ 813-461-4675 
FL Fl Lauderdale, Serntronics Assocs. ... 305-731-2464 
GA Atlanta, Electronic Mktg. Assocs.lnc ... 404-448-1251 
IL Raska, Janus Inc. ..................... 312-250-9650 
IN Indianapolis, Wilson Tech. SIs. Inc ..... 317-872-2513 
LA Hammond, Design Mktg. .. . . . . . . . . . . .. 504-294-3076 
MD Randallstown, Beacon North Inc. ..... 703-478-2480 
NH Nashua, Access ...................... 603-888-8160 
MI Benton HarbOr, McNab & As.soc ....... 616-925-2166 
MN Minnetonka, Gibb Elctm .............•. 612-935-4600 
MO Sl Louis, Reps Inc. ..,................ 314-298-8262 
NJ Medford, Component ConsuHants .... 609-654-5300 
NJ Parsippany, HLM NJ .................. 201-263-1535 
NM Albuquerque, System SIs. of New Mexico 

........................... , . . . .. . . . . .. 505-889-2901 
NY Northport, HLM Ny ................... 516-757-1606 
NY Syracuse, Pitronics ................... 315-455-7346 
NC Raleigh, Electronic Mktg. Assocs. Inc. 

. .. . . .. . .. . .. .. . . . . . . . .. . .. . . . . . . . . . ... 919-647-8800 
OH Cleveland, Covert & Newman Co ...... 216-449-8645 
OH Dayton, Covert & Newman Co ........ 513-439-5788 

Manufacturers and Sales Offices Directory 
OR Portland, E. S. Chase ................. 503-292-8840 
PA Piltaburgh, Covert & Newman Co. .... 412-531-2002 
SC Greenville, EIctrn Mklg. Assocs. Inc. •• 603-233-4637 
TX Austin, Design Mktg. .................. 512-263-9151 
TX Dallas, Design Mktg. .................. 214-460-8151 
TX FlWorth, Design Mktg. ............... 817-232-3155 
TX Houston, Design Mktg. . .. .. .. .. .. .. . .. 713-550-3318 
TX Irving, Design Mktg. ..... .. .. . .. .. .. ... 214-607-<l611 
UT SaR Lake CHy, Charles Fields & Assocs. 

....................................... 601-531-81n 
VA Sterling, Baaoon North Inc. ........... 703-478-2480 
WA Kirkland, E. S. Chase ................. 208-823-9535 
WI Waukesha, Janus Inc. ................ 414-542-7575 
PR Halo Rey, Semtronics ................ 809-766-0701 
WA Kirkland, E. S. Chase ................. 208-823-9535 
Can Nepeai1, Onl, Electro Source ......... 613-728-1452 
Can Rexdale, Onl, Electro Source Inc. . . . . . 418-675-4490 

Local Distributors 
AZ Phoenix, CETEC . .. .. .. .. .. .. .. .. .. . .. 602-882-0608 
CA Buena Pk., Cypress ..... 213-744-0355,415-592-6718 
CA Chatsworth, CETEC/Future .......... 818-700-0914 
CA Irvine, CETEC/Future ................. 714-250-4141 
CA Irvine, Integratad Elctms. .............. 714-837-9960 
CA Sacramento, Integratad Elctms. ....... 916-424-5297 
CA San Diego, Cypress .................. 619-535-0011 
CA San Diego, CETEC/Future ........... 619-278-5020 
CA San Jose, Distellnc. .................. 408-432-9290 
CA San Jose, Future ..................... 408-435-9100 
CA San Jose, Integrated Elctms. . . . . . . . . .. 408-435-1000 
CA Santa Clara, Cypress ................. 408-980-2500 
CA Santa Clara, CETEC/Future .......... 408-434-1114 
CA South Gate, CETEC/Future .......... 213-n3-6521 
CA Westlake VI, Distel Inc. ............... 805-495-9998 
CO Denver, Integratad Corp. Hdqtrs. ...... 303-292-6121 
CO Denver, Integrated Elctms. ...........• 303-292-6121 
CO Westminster, Future Elctms. .......... 303'650-0123 
CO Whealridge, Cypress .................. 303-431-2622 
CT Bethel, Futur'e Elctms. ................ 203-743-9594 
CT Meriden, R C. COmp/Jaco ............ 203-235-1422 
CT Wallingford, Cronin Elctms. ........... 203-265-3134 
FL AHamonte Springs, Future EIc1ms. .... 305-767-6414 
FL Clearwater, Future Elctms. ............ 813-578-2770 
FL Fl Lauderdale, Rep1ron Elctrns. ....... 305-735-1112 
FL Tampa, Rep1ron ...................... 813-855-4658 
GA Norcross, Future EIc1rns. ............. 404-441-7676 
GA Norcross, Rep1ron Elctms. ............ 404-446-1300 
IL Hoffman Estates, Integraled Elctms. .. 312-643-2040 
IL Schaumburg, Future EIctms. .......... 312-882-1255 
IL Schaumburg, Rep1ron ................ 312-882-1700 
IN Carme~ AHex Elctms. ................. 800-852-7411 
MD Columbia, Future Elctms. ....•........ 301-995-1222 
MA HopIdnton, Add EIc1ms. ............... 617-435-5010 
MA Neadham, Cronin Elctrns. ............. 617-449-5000 
MA Westborough, Future EIc1ms. ......... 617-368-2400 
MA Wilmington, RC Comps./Jaco ........ 617-273-1860 
MI Grand Rapids, calder EIc1rns. •.....•.. 616-698-7400 
MI Grand Rapids, EC EIc1rns. ............ 616-53()'0576 
MI Livonia, Rep1ron ...................... 313-525-2700 
MN Eden Prairie, Future EIc1rns. .......... 612-944-2200 
MN Minnetonka, Rep1ron EIc1rns. .......... 612-938-0000 
MO Sl Louis, Franklin Elctms. ............. 314-993-5333 
NH Salam, Cronin Elctm!<. ................ 603-898-4440 
NJ Bellmawr, Mid-Atlantic EIc1rns. ........ 609-931-5303 
NJ Mount Laurel, Future Elctrns. ......... 609-778-7600 
NY Buffalo, SummH ...................... 716-887-2800 
NY Liverpool, Future Elctrns. ............. 315-451-2371 
NY Rochester, CAM/RPC ................ 716-427-9999 
NY Rochester, Future EIc1rns ............. 716-272-1120 
NY Rochester, Summit ................... 716-334-811 0 
NY Syracuse, Add ........................ 315-437-1838 
NY Victor, Add ........................... 716-924-4760 
OH Cleveland, CAM/RPC ................ 216-461-4700 
OH Solon, Reptron ....................... 800-445-7476 
OH Worthington, Reptron ................. 614-436-6675 
OR Beaverton, Cypress EIc1ms. .. . . . . . . ... 503-641-2233 
OR Beaverton, Future Elctms. ............ 503-645-9454 
OR Beaverton, Integrated EIc1ms. Corp .. ,. 503-641-1690 
PA Pittsburgh, CAM/RPC ................ 412-782-3770 
TX Dallas, Cypress ....................... 214-869-1435 
TX Dallas, Cypress EIc1rns. . . . . . . . . . . . . . .. 214-869-1435 
TX Famner Branch, Force Elctms. of Texas 

TX Fl Worth, C & W Elctrns. ............ . 
TX Houston, Force Elctms. of Texas .... . 
TX Richardson, Future Elctms. .... , ..... . 
TX Richardson, Jaco ................... .. 
UT North SaH Lake, Integrated Elctms. . .. 
UT SaH Lake CHy, Future ............... .. 
WA Bellevue, Almac EIc1ms. ............. . 
WA Bellevue, Integrated Elctrns. ......... . 
WA Bothel~ Cypress E.ictms .............. . 
WA Redmond, Future Elctms. ............ . 
WA Spokane, Almac .................... .. 
WI Mequon, Lake-View Elctrns. ......... . 
WI Milwaukee, Progressive Image inc. ... . 
Can Downsview, Ont., Future EIc1rns. ..... . 
Can Nepean, Ont., Carsten Elctrns. . ...... . 
Can Ottawa, Ont, Future Elctms. . ........ . 

214-247-9955 
817-831-0395 
713-561-8644 
214-437-2437 
214-235-9575 
801-298-1868 
801-972-6489 
206-643-9992 
206-455-2727 
206-483-1144 
208-881-8199 
509-924-9500 
414-377-8250 
414-321-4722 
416-636-4771 
613-726-9250 
613-820-8313 

Can Pointe Claire, Que., Future EIctrns. .... 514-894-nl0 
Can Scarborough, Onl, Carsten EIctrnS. ... 418-495-9999 
Can Sl Laurent, Que., Carsten EIctrns. .•... 514-334-8321 
Can Vancouver, B.C. Future Elctms. ...•.•• 604-294-1166 

FRAMAR METAL PRODUCTS CO., INC. 345 Carnegie 
Avenue, Kenilworth, NJ 07033, Tel: 20.1-241-0710, FAX: 
201-241-1876; Empl.: 7; Sis. Mgr: John W. Moore, Jr. 

FRAZIER, 1930 Valley Voew La. Dallas, TX 75234, Tel: 214-
241-3441; EmpL: 20; Sis. Mgr: W. A Wadkins 

FREDERICK COMPONENTS INTL. 20806 Plummer St, 
Chatsworth, CA 91311, Tel: 818-882-0868, 800-354-0660,. 
TELEX: 691531 

FREDERICK ELECTRONICS CORP. 7830 Hayward 
Ad., P.O. Box 502, Frederick, MO 21701-0502, Tel: 301-
662-5901, TELEX: 197639, 248882; FSC No.: 197639, 
64682; EmpL: 350; Sis. Mgr: John W. Seniff 

FREED TRANSFORMER, 1718 Weirlield St, Ridgewood, 
NY 11385, Tel: 212-386-1300; FSC No.: 73386; EmpL: 200; 
Sis. Mgr: M. Salzberg 

~I/FTS 
FAX: 508-927-4099 

FREQUENCY AND TIME SYSTEMS. INC" 
DATUM, INC, 34 Tozer Rd., Beverly, MA 01915, Tel: 
508-927-8220, TELEX: 94-0518 FTS BVL Y; FSC No.: 
56219; Empl.: 126; Sis. Mgr: Martin W. Levine 
................................................. 001254 

Local Sales Offices & Reps 
Al Huntsville, Southem Mktg. Assocs. . . .. 205-534-6020 
AZ Phoenix, Tech. Mktg. Specialists ...... 602-582-4600 
CA Anaheim, Datum TIming .............. 714-533-6333 
CA Costa Mesa, Ward Davis Assocs. ..... 714-556-7466 
CA Radondo Bch. Ward Davis Assocs. ... 213-643-6977 
CA San Diego, Ward Davis Assocs. ...... 619-292-1000 
CA Santa Clara, Ward-Davis Assocs. ..... 408-245-3700 
FL Largo, ElectrocraH .................... 813-530-4749 
FL Longwood, Southern Mktg. Assocs. ... 305-682-7317 
GA Marietta, Southern Mktg. Assocs. ..... 404-585-0603 
IL Park Ridge, Electronic Inslr. Assocs. .. 312-298-2290 
IN Indianapolis, Electronic Instr. Assocs. 

....................................... 317-257-7231 
IA Hiawatha, Gassner & Clark Co. ....... 319-393-5763 
MD Rockville, Creative Mktg. Assocs., Ltd. 

....................................... 301-251-4100 
MA Tewksbury, Del-Con SIs. .............. 617-851-9911 
MN Minneapolis, Electronic Instr. Assocs. 

NJ Haddonfield, G. L Williams Assocs. .. . 
NJ Union, Friedman Assocs., Inc. ........ . 
NY Liverpool, R&D Assocs. ............. . 
NC Greensboro, Southern Mktg. Assocs. 

OH Centerville, Micro SIs. Corp. .......... . 
TX Houston, Lear Assocs., Inc. .......... . 
TX Richardson, Lear Assocs., Inc. . ...... . 
WA Seattle, Comptronics ............... .. 

612-374-5628 
609-428-6060 
201-964-8204 
315-457-0100 

919-282-6001 
513-433-8171 
713-488-7893 
214-231-5388 
208-284-4642 

FREQUENCY CONTROL PRODUCTS, INC., 
American Time Products Div. 430 Commack Ad., Deer 
Pk., NY 11729, Tel: 516-243-5730, TWX: 710-581-0014, 
FAX: 516-243-5745; FSC No.: 59559;03040; EmpL: 100; 
Sis. Mgr: A caggiano 

FAX: 617-521-1839 
FREQUENCY DEVICES. INC., 25 Locust St, Haverhil( 

MAOI830, Tel: 617-374-0761, TWX: 71Q-347-0314; Empl.: 
40; Sis. Mgr: Frank J. DeGiso ........... A'1660-1661 

Local Sales Offices & Reps 
CA San Diego, K/Rep SIs. ................ 619-457-9654 
CA San Ramon, Tech. Consultants, Inc. . . . 415-830-0829 
CA Upland, HAS Assocs. ................. 714-981-0529 
FL Orlando, Digilal Analog IntL Sis. ....... 305-299-n54 
IL Chicago, Kingston Comps. .•..•... ,... 312-4n-7600 

688 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD College Parl<, Ken GeaIY & Son, Inc. .. 
MA Holbrook. Mclellan Assocs. .......... . 
NJ East Brunswick. Winch Sis. Assocs. .. . 
NY DeWitt, DB Environmental, Inc ........ . 
NY Roslyn Heights, Winch SIll. Assocs. .. . 
OH Chagrin Falls, Hester Assocs. ........ . 
PA Sellersville, Tech-Com Mktg. ......... . 
TX Houston, TCI Eictmll. ................ . 
WA Seattle, Brett Assocs. .............. . 
Can Oon Mills, Ontario, R D. Assocs. •..... 

301-935-5055 
617-767-4771 
201-613-1515 
315-446-0220 
516-681-3163 
216-247-6655 
215-723-0620 
713-774-5019 
206-431-6090 
416-444-0959 

FAX: 516-794-4340 
FREQUENCY ELECTRONICS, INC., 55 Charles 

Undbergh Blvd., M~chel Field, NY 11553, Tel: 516-794-
4500, TWX: 51(}'223-0418; EmpL: 950; Sis. Mgr" John 
Cuthbertson. . . . . .. .. . .. ... .. . . . .. . . . .. . .. A'1398-1399 

Local Sales Offices & Reps 
CA Mounlainview, Disman-Beker ......... 415-96~301 0 
CO Englewood, Western SIs., Inc. ......... 303-798-0945 
FL Orlando, Truex Assoc. ................ 305-85~2160 

MD Hum Valley, Marklron .. .. .. .. .. .. .. ... 301-628-1111 
MD Rockville, Marklron ................... 301-251-8990 
MA Coch~uate"High-Tech SIs. ............ 617-653-3838 
NJ East Windsor, Micro Lambda ......... 60~3113 
NY E Syracuse, EM-Tech Assocs., Inc .... 315-437-7052 
OH Cleveland, TibyCo .................... 216-371-5335 
VA CharlottesVille, Marktron .............. 804-973-5874 

FREQUENCY SELECTIVE NETWORKS, 6~2O 
Garfield Ave. Woodside, NY 11377, Tel: 718-424-7500, 
FAX: 718-424-3459; FSC No.: 56662; Empl: 30; Sis. Mgr: 
Michael L Izzolo ............................... A'1400 

Local Sales Offices & Reps 
FL Melboume, Aschbacher Elec. ......... 305-7~0628 
NY Huntington, Cames Assocs. . . . . . . . . . .. 516-694-1600 
OH Dayton, Aschbacher Assocs. . . . . . . . . .. 513-252-7785 
VA Alexandria, Tech-Rep Inc .............. 703-37(}'2600 

FREQUENCY SOURCES, INC., Semiconductor Div., 
16 Maple Rd., Chelmsford, MA 01824, Tel: 617-256-
4113/8101, TWX: 71(}'343-0404; FAX: 617-256-8227; 
FSC No.: 26629; Empl.: 90; Sis. Mgr" D. Langan 

FREQUENCY WEST, INC., Subsidiary of LORAL 
Corporation. 214 Devcon Dr., San Jose, CA 95112-4210, 
Tel: 406-438-4500, TWX: 91(}'338-0163; FSC No.: 8F15O; 
Empl.: 130; SIs. Mgr" John Tarvin 

Local Sales Offices & Reps 
AL Humsville, E G. Holmes & Assocs. .. .. 205-859-4199 
AZ Phoenix, Odyssey I ................... 602-246-8846 
CA Cupertino, Allis Assocs., Inc. .......... 408-252-2883 
CO Englewood, Odyssey I ................ 303-773-8176 
FL Orlando, E G. Holmes & Assocs. ..... 305-281-0067 
GA Atlanta, E G. Holmes & Assocs. ...... 404-451-6161 
IL Arlington HgIs.. Dytec/Central, Inc. .... 312-394-3380 
IN Indianapolis, Dytec/Centra\ Inc. ...... 317-297-5986 
KS Lenexa, Midtec Assocs., Inc. .......... 913-541-0505 
MD Laure\ Electronic Mkt!} Assocs. . . . . . . . 301-725-6500 
MA BurUngton, Trital<, Inc. .. .. .. .... .. ..... 617-272-4550 
MN New Hope, Baltz Assocs. ............. 612-546-8520 
MO St Louis, Midtec Assocs, Inc. ......... 314-275-8686 
NM Albuquerque, IMEC ................... 505-863-9010 
NY Smithtown,MetroM.I.C.S .............. 516-361-6134 
NC Cary, E G. Holms & Assocs. .......... 919-46~8850 

OH Centerville, Micro SIs. Corp. . . . . . . . . . .. 513-433-8171 
PA Plymouth Meeting, Eictm. Mktg. Assocs. 

....................................... 215-828-7400 
TX Dallas, Data Mkt!} Assocs............. 214-661-0300 
WA Kirkland, Allis-Northwest. . . . . . . . . . . . .. 206-828-0444 
WI Brookfield. Dytec/Cen.1nc. ........... 414-792-0320 

FRESNEL OPTICS, Div. of Alliance Tool Corp, 1300 
Mt Read Blvd, Rochester, NY 14606, Tel: 716-647-1140, 
TELEX: 97-8322; Sis. Mgr: Helmut Waner 

FRONTIER ELECTRONICS, 6311 DeSoto Ave., Ste. K, 
Woodland Hills, CA 91367, Tel: 818-868-6242, TELEX: 
294582, FAX: 818-868-5239; Empl.: 200 

FRONT PANEL DEVICES, INC, 38-7 Raymor Ave., 
Ronkonkoma, NY 11779, Tel: 212-471-9800, TELEX: 645-
580; EmpL: 20; Sis. Mg,: Maureen Quinn 

FSIIFORK STANDARDS, INC., 666 Western Ave., 
Lombard, IL 60148, Tel: 312-231-3511, 312-932-9380, 
FAX: 312-932-0016; FSC No.: 14986; EmpL: 20; Sis. Mg,: 
Alfredo J. Ramirez; Disl. Mg," A E Toht 

FTS SYSTEMS, INC., FHa. 209, P.O. Box 158, Stone Ridge, 
NY 12484, Tel: 8Q(}.824-0400, TWX: 51 (}'247-o547, FAX: 
914-687-7481; Empl: 1000; Sis. Mg,: Brian Adams 

FUJI ELECTRIC CORP. OF AMERICA. 727 W. 7 Sl, Ste. 
235, Los Angeles, CA 90017, Tel: 213-622-4490, TELEX: 
677318, FAX: 213-488-9382; EmpL: Yasuko Suzuki; Sis. 
Mg': Atsuo Noguchi; Dist. Mg,: Masano Deguchi 

FUJITSU AMERICA, INC., Computer Products 
Group, 3055 Orchard Dr. San Jose, CA 95134, Tel: 408-
432-1300, TWX: 91(}'338-2193; Sis. Mgr: David 
Krevanko; Disl. Mg': Bill Clark ........... 0.1082-1091 

Loc.al Sales Offices & Reps 
CA Irvine, Fuj~u America .............. .. 
CA San Jose, Fuj~u America 
CA Sherman Oaks, Fuj~u America ...... . 
FL Ft Lauderdale, Fuj~u America ...... . 
GA Atlanta, Fuj~u America .............. . 
IL Hasca, Fuj~u America .............. .. 
MA Burlington, Fuj~u America .......... . 
MN Minnetonka, Fuj~u America ......... . 
NJ Manasquan, Fuj~u America ......... . 
OR Beeverton, Fuj~u America 
PA Malvern, Fuj~u America ............ .. 
TX Austin, Fuj~u America ............. .. 
TX Richardson, Fuj~u America ......... . 
Can Mississauga, Fujitsu Canada ......... . 

Local Distributors 

714-553-1250 
408-434-9250, 
818-905-1985 
305-771-7705, 
404-953-0130 
312-25(}'8230, 
617-273-1341, 
612-932-9800, 
201-223-8222, 
503-643-6098, 
215-648-3958 
512-343-4514, 
214-437-9377, 
416-673-8666 

AL Huntsville, Gentry Assocs. ............ 205-837-0692 
AZ Phoenix, Wyle Laborotories . . . . . . . . . .. 602-866-2866, 
CA Gardena, Schweber Elctms. .......... 213-327-8409, 
CA Irvine, Wyle Laborotories ............. 714-863-9953, 
CA Richmond, Gates Distrbg. . . . . . . . . . . . .. 415-528-4444, 
CA Santa Clara, Wyle Laboratories ....... 406-727-2500 
CO Englewood, R2 Mid!} ................. 303-7~9292 
CT Danbury, Schweber Elctms. . . . . . . . . . .. 203-748-7080, 
FL Ft Lauderdale, Gemry Assocs. ........ 305-791-6405 
GA Atlanta, Gentry Assocs. ..............• 404-998-2828 
IL Bensenville, Avnet Computer Technlgs. 

....................................... 312-35(}.2480, 
IL Elmhurst Fast Access ........ . .. .. ... 312-53(}.2450 
IA Cedar Rapids, Data Link ........ . .. ... 314-395-0245 
LA Gretna, Gentry Assocs. .......... ,.... 504-367-3975 
MD Gaithersburg, Mesa T echnlg. ......... 301-948-4350 
MA Bedford, Schweber EIctms. ........... 617-275-5100, 
Mt Detroit, Cranel, Inc. ................... 313-855-0166 
MN Minneaplis, Datalink .................. 612-944-3456 
NJ Summit, Hopkins Assocs. ............. 201-273-2770 
NY Rochester, Cameron Computers .... .. 716-427-8190 
OH Cleveland, Cranel, Inc. ................ 216-589-4744 
OH Columbus, Cranel, Inc. ................ 614-433-0045 
OK Tulsa, Dallas Dig~1 .................. 918-622-5708 
OR Hillsboro, Wyle Laborotories .......... 503-64(}'6000, 
PA W. Conshocken, Hopkins Assocs ..... 215-828-7191 
TX Houston, Dallas Digtal ................ 713-46~7151 

TX Plano, Dallas Dig~1 .................. 214-424-2800 
lIT Salt lake, R2 Mid!} .................... 801-595-0631 
WA Redmond, Gates Distrbg. ............. 206-863-8575, 

-FUJITSU -FAX: 408-980-1042 
FUJITSU COMPONENTS OF AMERICA. 3320 Scott 

Blvd., Santa Clara, CA 95054, Tel: 408-727-1700, lWX: 
91(}'336-0190; Empl: 40; Sis. Mg': Jack Foster (acting); 
Dis/, Mgr: Hal Mumma ..... 8'1032, 1070, 1427-1446; 

C·1330-1369 

Loc.al Sales Offices & Reps 
AL Hunlsville, C.S.R Elctrn. . . . . . . . . . . . . . .. 205-533-2444 
CA San Diego, Earle Assocs., tnc .......... 619-278-5441 
CA Santa Clara, Norcomp ................ 408-727-7707 
CA Tustin, Hi-Tech Rep Co.(HTRC) .... " 714-73(}'9581 
CA Westlake Village, Hi-Tech Rep Co.(HTRC) 

............ " ......................... 818-706-2916 
CO Lakewood, Candal .... " .. .. .. .. .. .... 303-935-7128 
CT Cheshire, Connecticut Applied Technlg. 

....................................... 203-272-6564 
FL Altamonte Springs, Semtronics Assocs. 

FL Clearwater, Sern1ronics .........•....• 
FL Ft Lauderdale, Semtronics ..........•. 
GA Atlanta, C.S.R EIctms. .............. .. 
IL Highland Parl<, Brensky SIs. .......... . 
IA Cedar Rapids, Electromec Sis., Inc. . .. 
KS Overland Pk, Kebco ................ .. 
MD Baltimore, Comp. Sis. Inc. ........... .. 
MA Woburn, MiI~Bern Assocs., Inc. ...... . 

305-831-8233 
813-461-4675 
305-731-2464 
404-398-3720 
312-433-2375 
31 ~362-6413 
913-541-8431 
301-484-3647 
617-932-3311 

GAMMA 
MI Farmington Hills, W. R. Hummon Assocs. 

....................................... 313-474-0661 
MN Bumsville, Electrornec SIs., Inc. ....... 612-894-8200 
MO StLouis,Kebco ...................... 314-578-4111 
NJ Fairfield. Tech. Applications & Mid!} ... 201-575-9130 
NJ MarHon, BGR Assocs. ................ 600-963-1020 
NM Albuqueque, F.P. Sis. ................. 505-345-5553 
NY Rochester, H.C. Johnson Agy. .. . . .. ... 716-586-0777 
NC Raleigh, C.5.R EIctrrt ................. 91 ~878-92OO 
OH COlumbus, McFadden Sis. Inc. ........ 614-761-3177 
OR Beeverton, L -5quared Ltd. ............ 503-6~8555 
PA Glenshaw, H.C. Johnson Agy .......... 412-467-1246 
TN Knoxville, C.S.R EIctrrt ............... 615-577-1317 
TX Carrolnon, Tech. Mid!} Inc. ('I'MI) ...... 214-387-3601 
TX Houston, Tech. Mid!} Inc .............. 713-783-4497 
TX Round Rock, Tech. Mktg. ............. 512-244-2291 
WA Seattle, L-5quared Ltd ............... 206-827-8555 
WI Cedarburg, Bransky Sis. .............. 414-377-6837 
Can St Laurent Que., John G. Weiss Co... 514-337-5022 
Can Vancouver, Davetek Mktg. ............ 604-43(}'3860 

See Schweber &/or Marshall in your local roy. 

FWITSU MICROELECTRONICS, INC., Sub. of 
Fujitsu Limited, 3545 North First St., San Jose, CA 95134, 
Tel: 406-922-9000, TWX: 91 (}'338-0190; FSC No.: 
408-98(}.1047; Empl: 350; Sis. Mg,: Rich Christopher; 
Dist. Mg,: Dan Buist 

FURANE PRODS. CO.lISOCHEM OPERS., A Ciba
Geigg Co., 99 Cook St., Lincoln, RI 02865, Tel: 401-723-
2100, TWX: 51(}'601-1913, FAX: 401-723-2930; EmpL: 26; 
Sis. Mg," W. Lott 

FURMAN SOUND, INC, 30 Rich St., Greenbrae, CA 
94904, Tel: 415-927-1225, FAX: 415-927-4548; EmpL: 22; 
Sis. Mg,: Joe Desmond; Dist. Mgr: Joe Desmond 

FURNAS ELEC., 1197 McKee St., Batavia, IL 6051 0, Tel: 
312-87~6000, TELEX: 72-0458; Empl.: 1360; Sis. Mgr: R 
Doly; Dist. Mgr: P. Welch 

FUSECOM, 14864 NE 95th Sl, Redmond, WA 98052, Tel: 
206-881-2442; Sis. Mg,: Bruce Barndt 

FUSES UNLIMITED, 9300 Mason Av. Chatsworth, CA 
91311, Tel: 818-862-1515; EmpL: 35; Sis. Mg,: Bruce 
Barndt; Dist. Mgr: Pat Whoo 

FUSION INC. 4658 E 355th. St., Willoughby, OH 44094, Tel: 
216-946-3300, TELEX: 275300; Empl.: 85; Sis. Mgr: 
Raymond C. Yuhasz 

FUTABA CORPORATION OF AMERICA. Electronic 
Components Division, 711 East State Pkwy. 
Schaumburg,IL 60173, Tel: 312-864-1444, TELEX: 206-
833, TWX: 91 (}'291-1057, FAX: 312-864-1635; Sis. Mgr" 
Bill Lichtner; Dis/. Mg,: Bill Lichtner 

GABRIEL ELECTRONICS, Box 70, Scarborough Indl Pk, 
Scarborough, ME 04074, Tel: 207-863-5161, TELEX: 95-
0113, ESYLNK: 62042511, FAX: 207-863-4469; EmpL: 
225; Sis. Mgr: D. B. Crisman 

GAULEO ELECTRO-OPTICS CORP, Galiieo PI<., 
Sturbridge, MA 01518, Tel: 617-347-9191. TELEX: 
4999014; FSC No.: 28719; Empl.: 600; Sis. Mg,: Lawrence 
T. Guzowski 

GAUL MOTION CONTROL, INC. 1054 Elwell Ct, Palo 
Ano, CA 94303, Tel: 415-964-6494, TELEX: 171409, FAX: 
415-964-0426~ Empl.: 10; Sis. Mgr: Lisa Wade 

GALITE, 2 Tower Dr. Wallingtord, CT 06492, Tel: 203-265-
7126, TWX: 71(}.476-0764; FSC No.: 56447; Sis. Mg,: 
James W. Campbel\ Jr. 

GAMBLE, CHARLES T., INDS., 605 Perkins La. Delanco, 
NJ 06075, Tel: 609-461-1900, FAX: 609 461-8216; Empl.: 
150; SIs. Mg,_' Chuck Gamble 

FAX: 914-667-5225 
GAMMA HIGH VOLTAGE RESCH. INC., 30 N. 

MacQuesten Pkwy. Mt Vernon, NY 10550, Tel: 914-667-
5050; EmpL: 15 .......................... 0-1728-1731 

Local Sales Offices & Reps 
CA Pasadena, A-F Sis. Engrg. ............ 213-681-5631 
CA Santa Cruz, Le Rep .. .. .. .. .. .. .. .. ... 408-458-0667 
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GAMMA 
IL Chicago, Ccmtel Midwest. . . .. . • . . . . .. 312-539-4838, 
IN Indianapolis, Ccmtel Midwest ......... 317-253-1681, 
IA Cedar Rapids, Ccmtel Midwest ....... 319-377-9434, 
.KS Shawnee Mission, Ccmtel Midwest ... 913-26IHl762, 
MN Wayzata, Cerntel Midwest ............ 612-476-1551, 
MO Sl Louis, Comtel Midwest ............ 314-991-5363, 
NJ Nutley, Irwin Brill SIs. ................. 201-667-0653 
NM Albuquerque, Cleveland Entprs. .. . . . .. 505-265-7893 
TX Houston, ElctrL Mktg. Assocs. ......... 713-523-8602, 
WI New Berlin, Comtel Midwest .......... 414-544-6042, 

GAMMA SCIENTIFIC INC., 3777 Ruffin Ad., San Diego, 
CA 92123, Tel: 619-279-8034, TELEX: 69-7938; EmpL: 65; 
SIs. Mg,: Robert. Ruff 

GANDALF DATA INC, Gandalf Technologies Inc., 
1020S. Noel Ave., Wheeling, IL60090, Tel: 312-541-8060, 
800-GANDALF, TWX: 91~1-4951, FAX: 312-541-6060 
(ext 411); Empl.: 3500; Sis. Mg,: Kerry Hawkins 

GANDALF TECHNOLOGIES, INC, See GandaH Data, 
Inc. 

GAP INSTRUMENT CORP, 40 Oser Ave., Hauppauge, 
NY 11787, Tel: 516-273-0909, TWX: 51()'227-6237; FSC 
No.: 00607; Empl.: 50 

GARDINER SOlDER CO., Div. of Gardiner Metal Co., 
4820 S. Campbell Ave, Chicago, IL 60632, Tel: 312-847-
0100, TWX: 91 ()'221-251 0; Empl.: 100; Sis. Mg': Daniel 
Frailey 

GAR ENTERPRISES, 2029 N. Lincoln Ave., Pasadena, CA 
91103, Tel: 818-798-0785; EmpL: 45 

GARNER GLASS CO, 177 S.lndian Hill Blvd., Claremon~ 
CA91711, lei: 714-624-5071: FAX: 714-624-7212; FSC 
No.: 53101; Empl: 50;· Sis. Mg,: Joseph C. Hyatt 

GARRY ELECTRONICS, Div. of Brintee Corp., 9 
Queen Anne Ct, Laghome, PA 19047, Tel: 215-949-2300; 
Empl.: 100; Sis. Mg,: Tom Malek; Dist.Mg,:KateSimpson 
........................... C·1370-1373, 1739; 001112 

Local Salas Offices & Reps 
AL Huntsville. Macro Mktg. ............... 205-883-9630 
AL Huntsville, R & G SIs. ................. 205-536-6300 
AZ Phoenix, Oasis SIs. ................... 602-277-2714 
CA EI Segundo, Varigon Assocs. ......... 213-322-1120 
CA EI Toro, Par Mktg. .................... 714-768-6021 
CA Mountain View, Westmark Assocs. •... 415-969-1700 
CA San Jose, Eclipse Sis. ................ 408-437-7575 
CO Denver, Seale & Assocs., Inc. ......... 303-756-8855 
FL AKarnonte Sprtngs, Semtronics ....... 305-831-8233 
FL Fl Lauderdale, Hutto, Hawkins & Peregoy 

. . .. . .. .. . .. .. . .. . .. . . . . . .. . . . .. . . . . .. . 305-971-5750 
IL Downers Grove, Richmar Elclrns. ..... 312-968-0118 
IN Indianapolis, Richmar Elclms. ......... 317-577'9950 
MD Glen Burnie, New Era SIs. ............ 301-768-6666 
MD Severna Pk., New Era Sis. ............ 301-544-4100 
MA Framingham, Gerald Rosen Co. . .. . . .. 617-879-5505 
MA Needham Hgts, Todino Engrg. ........ 617-444-7925 
MI Livonia, Amtech Reps, Inc. ............ 313-474-8300 
MN Edina, Grayden & Flemmer ........... 612-941-1120 
MN Mankato, EI SIs. ...................... 507-345-5786 
MO St Louis, Ensco-Rep.lnc. ............. 314·567-3935 
NY Mount Vernon, Friedman Smi1h EIec. SIs. 

. . . . . . . . . . .. .. . . .. . .. . .. . . . . . . .. .. . . . .. 914-664-4866 
NY Syracuse, I. A Hotze.. .. .. .. .. .. .. .. .. 315-479-6641 
NC Raleigh, J & B SIs. .................... 919-783-9440 
OH Chagrtn Falls, J. J. Bair & Assocs. ..... 216-247-8244 
OH Dayton, AD. Dircksen & Assoc ....... 513-256-0351 
OR BeaVerton, Eclipse Mktg. .. . . . . . . . . . . .. 503-642·1661 
PA Southeastern, Quali1y Cernps. ........ 215-687-3553 
TX Austin, Richmar Elctms ............... 512-251-7582 
TX Dallas, Sundance SIs. .. .. .. .. .. .. .. ... 214-699-0451 
TX Plano, Richmar Elctms. ............... 214-424-8388 
WA Redmond, Eclipse Mktg. .............. 206-885-6991 
WA Redmond, Freed Assocs. ............. 206-883-4828 
WI Butler, Richmar Elctms ................ 414-781-1730 

Local Distributors 
AL Huntsville, Arrow/Kierulff ............. 205-837-6955 
AL Huntsville, Hammond................. 205-830.4764 
AZ Phoenix, Arrow/Kierulff ............... 602-437-0750 
AZ Phoenix, RV. Weatherford Co. ........ 602-272'7144 
AZ Tempe, Time ......................... 602-967-2000 
CA Anaheim, RV. Weatherford Co. ....... 714-634-9600 
CA Aurora, Time ......................... 303-69()'6696 
CA Belmo~ Loden .... .. .. .. .... .. .. .. ... 415-592-4600 
CA Buena Pk., Cypress ................... 213-744-0355 
CA canoga Park, Alcorn .................. 213-703-8161 
CA Chatsworth, Arrow/Kierulff ............ 818-701·7500 
CA Chatsworth, Jaco Elctms. ............. 213-998-2200 
CA EI Sagundo, Zenlron .. . . . . . . . . . . . . . . .. 213-322·1120 
CA Glendale, R.V. Weatherford Co. ....... 213-649-3451 
CA Irvine, Integrated Elctrns. .............. 714-837-9960 
CA Irvine, Jaco Elclrns. . .'................. 714-54()'5600 

Manufacturers.and Sales Offices Directory 
CA Los Angeles, March Elctms. 
CA Mt View, Time/Nor Cal .............. . 
CA Pomona, R.V. Weatherford Co ........ . 
CA Sacramento, Arrow/Kierulff .......•... 
CA San Diego, Arrow/Kierulff ............ . 
CA San Diego, Cypress ................ .. 
CA San Diego, RV. Weatherford ....•..... 
CA San Jose, Integrated ................ .. 
CA San Jose, Jaco Elctms .• ,' .... , ...... .. 
CA San1a Barbara, RV. Weatherford ..... . 
CA Sunnyvale, Arrow/Kierulff .....•....... 
CA Sunnyvale, RV. Weatherford ......... . 
CA Tustin, Arrow/Kierulff ................ . 
CO Denver, Integrated Elctms. ........... . 
CO Englewood, Arrow/Kierulff .......... .. 
CO Englewood, RV. Weatherford Co. •.... 
CT Greenwich, Wise Comps. ............ . 
CT Wallingford, Arrow/Kierulff ........... . 
FL Altamonte Sprtngs, Arrow/Kierulff .... . 
FL Casselberry, Alcorn .................. . 
FL Daerfield Bch., Arrow/Kierulff ........ . 
FL Fl Lauderdale, Hammond .......... .. 
FL Ft Lauderdale, P_less Radio ....... . 
FL Ft Lauderdale, Time ................ .. 
FL Orlando, Hammond .................. . 
FL Palm Bay, Arrow/Kierulff ..•.......... 
GA Noicross, Arrow/Kierulff ............. . 
GA Norcroas, Hammond ................ .. 
IL Arlington, Loden .................... .. 
IL Hoffmen Estates, Integrated ......... . 
IL Itasca, Arrow IKierulff ., .............. . 
IN Indianapolis, Arrow/Kierulff .......... . 
IA Cedar Rapids, Arrow/Kierulff ........ . 
KS Lenexa, Arrow IKierulff .............. .. 
MD Columbia, Arrow/Kierulff ............ . 
MD Columbia, Technico ................ .. 
MD Laurel, Makurta Supply .............. . 
MD Savage, Pyttronics .................. .. 
MA Ashland, March Elctms .. ; ............ .. 
MA Billerfca, A W. Mayer Co. ............ . 
MA Framingham, Now Elctrns. ........... . 
MA WaHham, March .................... .. 
MA WaHham, Vantage Elclrn ............. . 
MA Wilmington, Arrow fKierulff .......... .. 
MA Wilmington, RC/JACO .............. .. 
MA Wobum, Time Elctms. .............. .. 
MI Ann Arbor, Arrow/Kierulff ............ . 
MI Grand Rapids, Arrow/Kierulff ........ . 
MI Grand Rapids, Caulder Elctrns. ...... . 
MI Grand Rapids, S-F Elctrns. ........... . 
MN Edina, Arrow/Kierulff ................ . 
MO St Louis, Arrow/Kierulff ............. . 
MO Sl Louis, Ensco Distr. Co ............. . 
NH Hudson, Interconnect 01 N.E. ......... . 
NH Manchester, Arrow/Kierulff ..•........ 
NJ Clifton, Alcorn ...................... .. 
NJ MarHon, Arrow/Kierulff ............ " .. 
NJ Parsippany-Troy Hills, Arrow/Kierulff 

NJ Sprtnglield, Route Elctms. ............ . 
NM Albuquerque, Arrow/Kierulff ......... . 
NM Albuquerque, Elctm. Devices ........ . 
NY Bohemia, March Elctrns. ............. . 
NY Hauppauge, Arrow/Kierulff .......... . 
NY Hauppauge, Jaco Elctms. ............ . 
NY Lynbrook, P_less Radio ............ . 
NY Mt Vernon, Asap .................... . 
NY Rochester, Arrow/Kierulff ............ . 
NY Rochester, Rochester Radio ..•....... 
NY West Hempstead, March ............ .. 
NC Greensboro, Hammond .............. . 
NC Raleigh, Arrow/Kierulff " ............ . 
NC Winston-Salem, Arrow/Kierulff ....... . 
OH columbus, Arrow/Kierulff ...... " .... . 
OH Centerville, Arrow/Kierulff ........... . 
OH Solon, Arrow/Kierulff ................ . 
OK Tulsa, Arrow IKierulff ............ " .. . 
OR Beaverton, Arrow/Kierulff ............ . 
OR Beaverton, Integrated Elec. •.......... 
PA Broomall, Time ................ " .... . 
PA Monroeville, Arrow/Kierulff ......•.... 
PA Montgomeryville, Pyttronics .......... . 
TX Austin, Arrow/Kierulff .......... " .... . 
TX CarrolHon, Arrow/Kierulff " .......... . 
TX Dallas, Alcorn ........................ . 
TX Dallas, R.V. Weatherford Co •..•....... 

·TX Houston, Arrow/Kierulff .............. . 
TX Houston, Lenart " .................. .. 
TX Houston, RV. Weatherford ........... . 
UT N. SaH Lake City, Integrated Elctrns. .. 
UT SaH Lake Ci1y, Arrow/Kierulff ....•.... 
VA Roanoke, Technico ...... " .......... . 
WA BelleVUe, Integrated Elctrns. ......... . 
WA Bellevue, Jaco Elclrns. .............. .. 
WA Ken~ Arrow/Kierulff ................ .. 
WA Seattle, RV. Weatherford Co. . ....... . 
WI Brookfield, Arrow/Kierulff •............ 
WI Mequon, Taylor Elctrns. .............. . 

213-39().8893 
415-965-8000 
714-623-1261 
916-424-5297 
619-565-4800 
619-535-0011 
619-278-7400 
408-435-1000 
408-2f>3.11oo 
805-965-8551 
408-745-8600 
408-738-6694 
714-838-5422 
303-292-6121 
303-790.4444 
303-77()'9762< 
203-531-4380 
203-265-7741 
305-682-8923 
305-831-8630 
305-429-8200 
305-973-7101 
305-566-5966 
305-974-4800 
305-649-6060 
305-725-1460 
404-449-8252 
404-524-7502 
312-398-5311 
312-843-2040 
312-250.0500 
317-243-9353 
319-395-7230 
913-541-9542 
301-995-6002 
301-995-1995 
301-953-7617 
30H92-0760 
617-881-6715 
617-229-2255 
617-872-5876 
617-899-4220 
617-694-8690 
617-935-5134 
617-273-1660 
617-935-8060 
313-971-8220 
616-243-0912 
616-949-2900 
616-459-0216 
612-83().18oo 
314-567-6888 
314-567-3935 
603-8f>3.1515 
603-668-6968 
201-365-2700 
609-596-8000 

201-538-0900 
201-379-7710 
505-243-4566 
505-293·1935 
516-563-6000 
516-231-1000 
516-273-5500 
516-593-2121 
914-699-2727 
716-427-0300 
716-454-7800 
516-468-6511 
919-275-6391 
919-876-3132 
919-725-8711 
614-436-0928 
513-435-5563 
216-248-3990 
918-252-7537 
503-645-6456 
503-641-1690 
215-359-1200 
412-856-7000 
215-843-2850 
512-835-4180 
214-38().6464 
214-238-7845 
214-98()'1110 
713-530.4700 
713-225-1465 
713-688-7406 
801-298-1669 
801-973-6913 
703-563-4975 
206-455-2727 
206-455-2727 
206-575-4420 
208-575·1340 
414-792-0150 
414-241-4321 

PR Hato Rey, Arrow/Kierulff .............. 809-764-4384 
Can Mississauga, Ont, Pyle National...... 416-822-3710 

GASKET INTERNATIONAL INC., 49 Ackerman St, 
Bloomfield, NJ 07003, Tel: 201-338-6614; EmpL: 5; Sis. 
Mg,: Russell L Steinman 

GATES, GEO. W., & CO., INC, 1209 Hempstead Tpke., 
Franklin$q., NY 11010, Tel: 516-352-2904; EmpL: 10; Sis. 
Mg,: T. E. Schulz, Jr 

FAX: 904-462-4726 
GATES ENERGY PRODUCTS, P.O. Box 114, 

Gainesville, FL 32602, Tel: 904-462-3911, TWX: 81().836-
8500; Empl.: 3300; SIs. Mg,: C. W. Garstang; Dist. Mgr: 
K Spartks . . .. ..•. . . . . . . .•. . . .. .. . .•.. .. . .. 001480-1466 

Local Sales Offices & Reps 
CA Newport Bch ............. "........... 714-852-9033 
CT Merfden.. .. .. .. .. .. .. ... .. .. .. .. .. .. • 203-238-6612 
GA Atlan1a............ .. .. .. .. .. .. .. .. .. . 404-458-6755 
IL Des Plaines ...... " .................. 312-827-9130 

Local Distributors 
CA Los Angeles, Bettery SpeciaHies ...... 213-437-1809 
CA San Diego, Tauber Elctms. ........... 619-274-7242 
CA San Jose, Rose Elctms. .............. 408-263-2934 
GA Norcross, Applied Power ............. 404-263-0421 
IL Chicago, Joseph Elctrns. . . . .. .. .. . .. .. 312·297-4200 
IL Chicago, Power-Pal<. Inc. ............. 312-966-6000 
MA Boston, Adcour ....................... 617-784-8123 
MI Brighton, Applied Power .............. 313-227-3604 
MN Sl I!au~ Shelley-Ragon. . . • . . . . . . . . . . . 800-328-9427 
NJ Clifton, Engineered Assemblies ....... 201-34(H)6()() 
NC Raleigh, Engrd Assemblies ........... 919-79()'97oo 
OH Columbus, Promark .................. 614-876-6885 
TX Houston, Kent Elctms. ................ 713-78(). 7770 
TX Houston, Southwest Elctrns. ....••.... 713-24().4OOQ 
WA Redmond, Priebe Elctms., Inc. ........ 206-861-2363 
WA Seattle, Priebe Electronics ............ 206-821-4695 

GAVITT WIRE & CABlE, Brookfield, MA 01506, Tel: 617-
867-6476, FAX: 617-867-5126; Empl: 75 

GAYNOR ELECTRIC CO., 135 South Main S~ P.O. Box 
316, Thomaston, CT 06787-0316, Tel: 203-283-4388, FAX: 
203-283-4107; EmpL: 50; Sis. Mg,: John Swanson; Dist. 
Mg,: John Swanson 

GC-THORSEN, 1801 Morgan st P.O. Box 1209, Rockford, 
IL 61105-1209, Tel: 815-968-9661, TELEX: 363956 GC 
Elect; Empl: 260; Sis. Mg,: Larry Adams, VP Sis.; Dis/. 
Mg,: Raymond D. CamaCho 

GEBEX CORPORATION, 2221 Walnut Hill Ln., Irving, TX 
75038, Tel: 214-55()'8955, FAX: 214-58()'o173; Empl: 35 

GECO, 145 Penn St, Millheim, PA 16854, Tel: 814-349-5856; 
Empl.:21 

FAX: 507-263-4887 
GEMINl103 Mensing Way, cannon Falls, MN 55009, Tel: 

507-2f>3.3957, 800-533-3631; Sis. Mg': Gery Pearson 
. . .. . .. . .. .... . .. . .... . . .. . . . . .. .. .. . .. . ... C·l054-1055 

Local Sales Offices & Reps 
AR North Lillie Rock, Leo Barker Co. . ... . 
CA Orange, XBX Sis., Inc. .... " .......... . 
CA Sacramento, Gemini, Inc. ............ . 
CA San Diego, Qualtronics .. " .......... . 
CO Broomfield, Conners Co. ............ .. 
FL Oviedo, Tech. Sis. & Applications, Inc. 

GA Lilburn, Tech. SIs. & Applications, Inc. 

IL Palatine, JRS Assocs. .............. .. 
IN Noblesville, R&D Elctms. ...... " .. .. 
LA Slidell, Leo Barker Co. .. ........ " .. .. 
MD Glen Burnie, Freedman-Malia Assocs. 

501-834-2537 
714-998-8200 
916-927-7776 
619-56()'8955 
303-466-9628 

305-365-2233 

404-925-1276 
312-991-6626 
317-649-2026 
504-643-4751 

301-837-3155 

690 North Am~rican offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA Brookline, Harman Assocs. ........... 617-232-6687 
MI Dearborn, Pitcher-PouRn, Inc. •........ 315-582-5450 
MO St Louis, Harris Hanson Co. .......... 816-763-6200 
NY Buffalo, Leonard D. Allen, Inc. """'" 716-542-2728 
NY Rochester, Leonard D. Allen, Inc. •.. ... 716-377-3530 
NY Syracuse, Leonard D. Allen, Inc. ....... 315-437-8387 
NC Kernersville, Wallace ELctms. Sis. .... 919-996-2742 
OH Cincinnati, Bob Gilbert & Assocs. ..... 513-574-1932 
OR Forest Grove, Doran Sis., Inc. .....•... 503-357-3333 
PA King of Prussia, Freedrnar>'MalIa Assocs. 

......................... """'''''''' 215-337-9211 
TX Dallas, J. Clay Co. .................... 214-350-1281 
TX Taylor, Gernin~ Inc. ................... 512-352-5207 
UT Salt Lake CIIy, Madax ................ 801-266-4545 
WA Redmond, Doran Sis., Inc. .. .. .. .. .. ... 206-885-1885 
WI Wauwatosa, L.ersen Assocs. .......... 414-258-0529 
Can Markham, Ont, Avotronics, LId ""'" 416-475-2024 

GEN/COMP INC. 6 Algonquin Ad., Canton, MA 02021, Tel: 
617-828-2008; SIs. Mg,: G. Nutter 

GENCO PRECISION CORP. 247 Skidmore Road, Deer 
Park, NY 11729, Tel: 516-242-3006, FAX: 516-242-3118 

GENERAL AUTOMATIC CORP., See E-Tron Corp. 

GENERAL BUSINESS TECH. 1891 McGaw Ave., Irvine, 
CA 92714, Tel: 714-261-1891, FAX: 714-261-8285; EmpL: 
44; Dist. Mg,: Barbara A. Foy 

GENERAL CABLE CO. Fiber Optics Div. 160 
Fieldcrest Ave., P.O. Box 7810, Edison, NJ 08818-7810, 
Tel: 201-225-4780, TElEX: 642892; SIs. Mgr: Pieter 
deBruijn 

GENERAL COMPUTERS, 1624 Veteran Ave., Los 
Angeles, CA 90024; EmpL: 10 

Distributor 

GENERAL CONTROLS, INC. 2350 Brickvale Ave., 
Elk Grove Vollage, IL 60007, Tel: 312-595·2152; FAX 
312·595·2271 
.................................................................................. 775, 796 

GENERAL CONTROL CO. 11 Cote IOOL PI<., Goffston, NH 
03045, Tel: 603-669-2844; EmpL: 7 

Local Sales Offices & Reps 
NH Goffstown, Gen. Control Co. Inc. . . . . . . 603-669-2844 

GENERAL DEFENSE CORPORATION, Tactical 
Systems Division, Box 500, Pinellas PI<., FL 34290-0500, 
Tel: 813-541-6681, TWX: 810-866-0433, FAX: 813-544-
4944; FSC No.: 1 M813; EmpL: 250; SIs. Mg,: Sam Gray 

"2;;~ Manufacturers 

FAX: 317-898-2917 
GENERAL DEVICES CO., INC., Box 39100, 

IOOianapoUs, IN 46239-9632, Tel: 317-897-7000;' Empl: 
250; SIs. Mg,: Jack Bradford; Dist. Mg,: Dan McCauley 
.............•.........•.•.........•............. C·l057 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. . • . . . . . 205-533-9108 
P;z Phoenix, Snyder Engrg. ............... 602-279-2010 
CA Fullerton,·GrohAssoc. ................ 714-837-9871 
CA Mountain Vrew, G. Woempner Co. "'. 415-964-5454 
CO Boulder, R F. Mayo Assoc. .......•..• 303-499-2155 
CT North Haven, Coakley, Boyd & Abbett 

........ '."."" ...................... 203-481-2828 
FL Ughthouse Poin~ J. Krutek & Assoc. .• 305-427-4202 
FL Mailland, J. Krutek .................... 305-626-4837 
GA Norcross, Hughes Assocs., Inc. ....... 404-622-1587 
IL Glencoe, Howard Benjamin ........... 312-272-2900 
IN Noblesville, Century Elcims. .......... 317-849-2026 
KS Overland Pk, Thomas Dowell & Assocs. 

.......... ".""'" ................... 913-648-7373 
MD Elicotl CIIy, Eastern Tech. Corp........ 301-461-7720 
MA Needham, Coakley, Boyd & Abbett .. . . 617-444-5470 
MN St Paul Northport Engrg. ".""""'. 612-457-8000 
MS Corinth, Hughes Assocs., Inc. ""'.'" 601-287-2915 
MO StLouis, Thomas Dowell & Assocs... 314-849-4234 
NH Plaistow, Coakley, Boyd & Abbett ..... 617-444-5470 
NJ Mountainside, Henry G. Richter ....... 201-233-4615 
NY Fa~ille, H.G. Richter •............• 315-637-6713 
NCRaleigh, Hughes Assocs., Inc. ......... 919-782-2085 
OH Cleveland, Electronic Comps., Inc. .... 216-331-5330 

OH Dayton, ElecIronlc COIT1Js., Inc. ...... , 513-866-3340 
OK Tulsa, Advance Tech. Sis. ............ 918-864-0482 
TN Mon1sIown, Hughes Assocs., Inc. ..... 615-587-2433 
TX Austin, Advance Tech. Sis. ............ 512-440-7677 
TX Dallas, Advance Tech. Sis. ............ 214-340-1300 
TX Houston, Advance Tech. Sis. ......... 713-440-3888 
WA Olympia, Berglord & Assocs. .. ..... ... 206-866-2001 

Local Distributors 
P;z Tempe, AcacialVWR Elcims. ......... 602-894-2874 
CA Irvine, Acacla/VWR Elclms. . . . . . . . . . .. 714-660-0II34 
CA San Diego, Acacla/VWR EIcIms. ..... 619-585-4365 
MA Newton, In-Stock Products Co. ''''.'' 617-964-6200 
NJ Atlantic Highlands, Freedom EIcIms., Inc. 

.•.....•............•.................. 201-872-2300 

GENERAL DIGITAL CORP. 160 Chapel Ad., Box 1857, 
Manchester, CT 06040, Tel: 203-847-9700; Empl: 50 

GENERAL DIGITAL INDUSTRIES INC. 6705 Odyssey 
Dr. Huntsville, AL 35808, Tel: 205-837-2200; EmpL: 29; 
SIs. Mgr: John Robinson 

GENERAL ELECTRIC CO. Accessory Equipment 
Plan~ 1285 Boston Ave., Bridgeport, CT 08602, Tel: 203-
382-2000, TElEX: 96-4209; Empl: 700; SIs. Mgr: H. C. 
Wallace 

GENERAL ELEC. CO" Electromaterials Dept, 1350 
South Second Street, Coshocton, OH 43812, Tel: 614-622-
5310, TElEX: 810-255-2921; EmpL: 600; SIs .. Mg,: Dick 
Hurlbut 

GENERAL ELECTRIC CO., Instrument Prods. 
Section, See Yokogawa Corp. of America 

GE MICROELECTRONICS CENTER, GE Aerospace. 
P.O. Box 13049, Research Triangle PBIk, NC 27709, Tel: 
919-549-3100, FAX: 919-549-3598; Empl.: 500; SIs. Mg,: 
Don ~ Dickerman, Jr. 

POWER SUPPLY OPERATION, General Electric Co. 
1701 College Str~ Fort Wayne, IN 48801, Tel: 219-420-
2000; SIs. Mgr: Stan Williams or Chris Copestake 

GENERAL ELECTRIC SOLID STATE DIV. G.E. 
Corporation, Route 202, Somerville, NJ 08876, Tel: 201-
68S-6530,FAX: 201-685-7008; FSCNo.: 19089; SIs.Mgr: 
Edward Parker; Dis/. Mg,: Thomas Pherra 

GENERAL ELECTRIC CO., Specialty Mktg. Oper. 
Nela PBIk, Clevland, OH 44112, Tel: 216-266-3494; Sis. 
Mg': W. D. Wells 

GENERAL ELECTRIC CO. RELAY OPERATION, 
See Genicom Corp. 

GENERAL FIBER OPTICS, INC. 98 Commerce Ad., 
Cedar Grove, NJ 07009, Tel: 201-239-3400, TElEX: 
132741, FAX: 201-239-3400; SIs. Mg,: Herb Berkowitz 

GENERAL HARDWARE MFG. 80 White St. New York, 
NY 10013, Tel: 212-431-6100, FAX: 212-431-6499; SIs. 
Mg': Torn McGannon 

GENERAL INDUSTRIES, Taylor & Olive St. Elyria, OH 
44035, Tel: 216-323-3136, TWX: 810-424-2109; EmpL: 
1100 

GENERAL INSTRUMENT, Govt Systems, 600 W. John 
St. C. S. 710, Hicksville, NY 11802-0709, Tel: 516-933-
3000, TElEX: 311512, TWX: 510-221-1865, FAX: 516-
933-3432; EmpL: 768; SIs. Mg,: A. Heckler IC. Turner 

GENERAL 
INSfRUMENT 

FAX: 704-328-2400 
GENERAL INSTRUMENT, NETWORK CABLE 

DIV., P. O. Box 1729, Hickory, NC 28603, Tel: 704-324-
2200, BOo-438-3331, TELEX: 802-166; Sis. Mgr: Nita 
Hunsucker ............................... C·1844-1849 

Local Sales Offices & Reps 
CA Los Angeles, Richard BoW ............ 213-305-1025 
IL Palatine, Gregg Winn ................. 312-705-9190 
KS Overland PI<., Bob Barker ............. 913-888-6270 
NH Nashua, Dan Heffernan.. . . . . . . . . . . . . . 603-873-4908 
NC HickOry, Kathy Miller. . . . . . . . . . • . . . . . .. 704-327-0509 
TX Plano, Steve Britton .",."""""", 214-596-6065 

GENERA 

GENERAL INSTR., Optoelctrns. Div. 3400 Hillview Ave., 
Palo AIIo, CA 94304, Tel: 415-493-0400, TElEX: 348430, 
TWX: 910-373-1767; FSC No.: 58361; EmpL: 500; SIs. 
Mgr: J. Beach; Dist. Mgr: W. Clark 

GENERAL LASER, INC. 7950 E. Redfield Ad., Scottsdale, 
P;z 85280, Tel: 802-99Hl674, FAX: 602-991-1462 

GENERAL MAGNETICS, 211 Grove St. BloornfIeId, NJ 
07003, Tel: 201-743-2700; FSC No.: 99165; EmpL: 20 

GENERAL MANUFACTURING, 724 Ruberta Ave., 
Glendale, CA 91201, Tel: 818-243-2069; FSC No.: 10454 

GENERAL MIRCOCIRCUITS, 780 Boston Ad., Billerica, 
MA 01821, Tel: 508-663-9101, FAX: 508-683-9132; EmpL: 
40; SIs. Mg,: Michael Lioz 

FAX: 516-226-8966 
GENERAL MICROWAVE CORPORATION. 5500 

New HorizonII Blvd., Amityville, NY 11701, Tel: 516-226-
8900, TElEX: 310-287-780; FSC No.: 11332; EmpL: 300 
...•...........•...•.•...•.•..... ,..... A.l770; 001255 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ............. 800-327-0853 
CA Los Angeles, RF Assocs. ............. 213-478-1586 
CA Palo Alto, RF Assocs. .. .. .. .. .. .. .. .. . 415-494-3331 
FL Apopka. Saber Assocs. ............... 800-432-8288 
FL Bradenton, Saber Assocs. ............ 800-432-6288 
FL Coral Springs, Saber Assocs. ......... 600-432-6288 
FL Melbourne, Saber Assocs. ............ 305-724-0920 
FL Palm Bell., Saber Assocs. . . . . . . . . . . . .. 800-432-8288 
GA A~anta, Saber Assocs. .. ;............. 800-327-0853 
Il Mt Prospect, Cain Fo~aw............. 312-253-3578 
MA Bu~ington, Microwave Mkig. Specialists 

............................... "."'" 617-272-7530 
NJ West Orange, EF Tech. Sis. ........... 201-731-7203 
NY Huntington Ste., EFTech. SIs. ...... ,.. 516-549-1818 
NY Rochester, TCS (Technical Cornp. Sis.) 

NC Clayton, Saber Assocs. ............. .. 
OH Lancaster, Cain Forlaw .............. . 
PA Newtown, Has Assocs. .............. , 
TX Dallas, Cain & Co. ................... . 

716-342-2406 
800-327-0853 
614-854-4600 
215-860-9338 
214-247-3901 

GENERAL NUMERIC CORPORATION. 390 Kent 
Avenue, Elk Grove Village, Il 60007, Tel: 312-84Q.-1585, 
TElEX: 210036, FAX: 312-228-5490; E""L: 125; SIs. 
Mgr: James Scott 

GENERAL OPTRONICS CORP. 2 Olsen Ave., Edison, 
NJ 08820, Tel: 201-549-9000, TElEX: 240302, FAX: 201-
549-3926; FSC No.: 7W944; EmpL: 175; SIs. Mgr: H. R 
Moeller 

GENERAL POWER SYS. 1045 S. East St. P,O. Box 
65008, Anaheim, CA 92805-8508, Tel: 714-956-9321, 
TElEX: 678870; FSC No.: 04801; EmpL: 200; SIs. Mg,: 
Ernest R Murillo; Dist. Mg,: Ernest R Murillo 

General Instr 
Over 8 La~~~st 

70.000.000 Relay & 
Diodes •• SWitches 

In Stock Distributor 
In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p,m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 691 
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GENERA 

GENERAL 
RESISTANCE 

FAX: 203-481..,8937 
GENERAL RESISTANCE, A Prime Technology 

Company, Twin Lakes Ad., P.o. Box 185, N. Branford, CT 
06471, Tel: 203-481-5721, TWX: 710-452-3092; FSC No.: 
05591; EmpL: 60; Sis. Mg," J. L Jamiesen ..•.. A'1941; 

Local Sales offices & .Reps 

Instruments 
AL Birmingham, SESCO ...........•...•. 
AZ Tempe, Qualtech, Inc. ...........•..... 
CA Long Beach, Saber EnlprS. ....•....... 
CA Mountain View, Gada Instr. SIs. ....•.. 
CA San Diego, Saber Entrps. •.•..•....•.. 
CO LIttleton, Radco .•........•..•.......•. 
CT Cheshire, MECO, Inc. ...........•...•. 
FL St Petersburg, SESeO .............. . 
GA AItanta, SESCO ....•.........••....... 
IL Des Plaines, Marsland Assocs. ...... . 
IA Cedar Rapids. Marsland Assocs. ..... . 
LA Baton Rouge, SESCO ..............•. 
MD Joppa, Electra-Tech ......•...•.•..... 
MA ReedIng, MECO, Inc. ••....•.....•.•... 
MI Mt. Clemens, O'Hara Assocs. ........ . 
MN Minneapolis, Marsland Assocs. ...... . 
MO St Louis, Marsland Assocs. .......... . 
NJ Hillsdale, CB Associates ............. . 
NM Albuquerque, Qualtech ..........•.... 
NY Rochester, TAE-REP ........••.•..... 
NY Schenectady, Tee-Rep, Inc. ...•.••.... 
NY Whitney Point, TAE-REP, Inc. .•.•..... 
NC Cary, SESCO, INC .........•...•.... '" 
OH Deyton, RIXAN Assocs. .............. . 
OH Stow, Rixan Assocs. ................ .. 
OK Tulsa, SESCO ...................... .. 
SC Greenville, SESCO, Inc. .............. . 
TN Maryville, SESCO, Inc. .. ............ .. 
TX Austin, SESCO ...................... . 
TX. Delles, SESCO ...................... . 
TX Houston, SESCO .................... . 
TX Plano, SESCO, Inc. .. ................ . 
VA Dumfries, Electra-Tech .............. . 
WA Saaltle, Dataoorn Assocs. ............ . 
WI New Berlin, Marsland Assocs. ....... . 

Components 
AZ Tempe, Oualtech, Inc. ................ . 
CA Saratoga, TESTCO .................. . 
CO Golden, J. F. Hurlbut Co. ............ .. 
MD Randallstown, Beacon Norlh, Inc. .... . 
MI Farmington, W. R Hummon & Assoc. 

OH Dayton, RIXAN Assocs. .............. . 
OH Stow, Rixan Assocs. ................ .. 
TX Dalles, Blackburn Assocs. ........... . 
TX Houston, Blackburn Assocs. ......... . 
UT Seft Lake City, J. F. Hurlbut Co. ...... . 
VA Sterling, Beacon Norlh, Inc. .......... . 

L.ccal Distributors 

001256 

205-96&-8304 
602-967-4655 
213-595-5646 
415-961-2222 
619-271-1523 
303-794-4279 
203-271-0026 
813-576-6991 
404-458-6423 
312-694-2262 
319-365-1908 
504-928-4951 
301-877-()344 
617-944-6660 
313-791-7140 
612-545-4481 
314-991-1399 
201-664-6230 
505-243-5605 
716-586-8710 
607-692-3705 
607-692-3705 
918-467-7482 
513-278-4216 
216-666-2909 
911Hi22-3868 
603-297-8306 
615-9n-8239 
512-892-2490 
214-231-9364 
713-999-3510 
214-867-8880 
703-670-6962 
206-265-2525 
414-786-6611 

602-967-4655 
408-253-1900 
303-279-n96 
703-591-1300 

313-474-0661 
513-278-4216 
216-686-2909 
214-750-8927 
713-463-1354 
801-531-7472 
703-478-2480 

CA Saratoga. TESTCO ................... 408-253-1900 
OH Deyton, RIXAN Assocs. ............... 513-278-4216 

GENERAL SCANNING, 500 Arsenal St, P.O. Box 307, 
Watertown, MA 02272, Tel: 617-924-1010, TELEX: 443-
0105, FAX: 617-926-0708; EmpL: 275; Sis. Mg," Richard 
ColQnna ..... .. . .. ........ .. . . .. ....... .. . .. . ... 0'1418 

L.ccal Sales Offices & Reps 
CA Redondo Bch. Gen. Scanning ........ 213-543-4525 

GENERAL SEMICONDUCTOR IND., INC., Square 0 
Company,2001 W. 10 PI. Tempe, AZ 85281, Tel: 602-
969-3101, TELEX: 910-950-1942; FSC No.: 24444;19500; 
EmpL:625; SIs. Mg," Harold Blomquist; Dist. Mgr" 
Howard Israel 

GENERAL TECHNOLOGY CORP. 6816 Washington 
Avenue, NE, Albuquerque, NM 67109, Tel: 505-345-5591, 
FAX:. 505-344-3227; EmpL: 75; SIs. Mg," Ralph H. 
Anderson ' 

GENERAL TRANSISTOR CORP. 216 W. Florence Av. 
Inglewood, CA 90301, Tel: 213-673-8422, TELEX 653474; 

. FSC No.: 1 P738; EmpL: 39; Sis. Mg," AI Barrios 

GENERAL WIRE PRODUCTS, INC. 425 Shrewsbury 
. Street, Worcester, MA 01604, Tel: 617-752-8260, FAX: 

617-753-2173; FSC No.: 5F262; EmpL: 58; Sis. Mg," 
Thomas P. Andrews, Jr. 

Manufacturers and Sales Offices Directory 

~r-N·"'''M . ~\:II:I I '-VI I 

FAX: 703-949-1416 
GENICOM CORP., 1 Genicom Dr. Waynesboro, VA 

22960, Tel: 703-949-1471,.TWX: 710-839-0407; FSC No.: 
01526; Empl.: 2300; Sis. Mg," W. O. Bare 
... . ..•.•..•. . .. . .. .. .. . . .. . . . .. ..•. . . . . . .. 8'1448-1451 

Local Sales Offices & Reps 
AZ Tempe, Genicom Cotp. ............... 602-968-6999 
CA Bell Canyon, Genicom Corp. .......... 818-684-1636 
CA Frernon~ Genicom Corp. .............. 415-796-7600 
CA Santa Ana, Genicom Cotp............. 714-549-5101 
CA Westlake, Genicom Corp. .••.......... 805-373-8509 
CT MerIden, Genicorn Corp. .............. 203-238-6876 
GA Norcross, Genicom Corp. ............. 404-449-1021 
IL Rolling Meadows, Gencicom Corp. .... 312-577-1100 
MD Rockville, Genicom Corp. ............. 301-770-4434 
MA Wobum, Genicom Corp. .............. 201-737-9696 
MN Bloomington, Geni!;Om Corp. ......... 612-854-2909 
NJ Edison, Genicom Corp. ............... 201-738-9696 
NY Hauppauge, Genicom Cotp. .......... 516-434-8228 
TX Dallas, Genicom Corp. ................ 214-387-5774 
Can Nepean, Ont., Genicom Corp .......... 613-726-0215 

Local Distributors 
CA Santa Ana, Norstan ................... 600-854-6344 
CA Santa Ana, Norstan Elctrns. ...... .. ... 714-540-4168 
FL Orlando, T & T Prods., Inc. ............ 305-857-2282 
FL Orlando, T & T Products. . . . . . .. .. .. .. 305-857-2282 
MD Towson, Electronic Comp. Sis. .•...... 800-638-4221 
NY Farmingdale, Midway IndL Elctms. .... 516-293-6800 
NY Farmingdale, Midway Indl. Elctrns., Inc. 

. ... .. . . . .. .. . . .. . .. . . .. .. .. .. . . . .. .... 516-293-6800 
NY Rochester, Aquas Elctms. ............ 716-454-7800 
NC Charlotte, Electronics Mktg. Corp. ..... 704-394-6195 
OH Cleveland, Electronics Mktg. Corp. .... 216-442-3441 
OH Columbus, Electronics Mktg. Corp. .... 614-299-4161 
OH Deyton, Elctrns Mktg. Corp. ........... 513-278-5745 
OH Highland Heights, Electronics Mktg. Corp. 

.. . . . .. .. . . . .. . .. . . .. . .. . . . . .. . . .. .. ... 216-442-3441 
TX Dellas, Associated Aircraft Supp. Co ... 214-331-4381 
WA Redmond, Pan Pacific Elctrns. ........ 206-681-7252 
WA Redmond, Pan Pacific Elctrns., Inc. . . . • 206-881-7252 

GENISCO MEMORY pRODS. CORP. 10874 Hope St, 
Cypress, CA 90630, Tel: 714-220-0720, TWX: 910-347-
6n3, FAX: 714-952-1932; FSC No.: 96682; Empl.: 248; 
Sis. Mg," John Krill 

GENISCO TECHNOLOGY CORP. Eldema Div., 
18435 Susana Rd., Rancho Dominguez, CA 90221, Tel: 
213-537-4750, TWX: 910-346-6773; FSC No.: 03797; 
Empl.: 450; SIs. Mg,: W. R. Esser 

GENISCO TECHNOLOGY CORP., Filters Div., 18435 
Susana Ad., Rancho Dominguez, CA 90221, Tel: 213-537-
4750, TWX: 910-346-6773; FSC No.: 07294; Empl.: 450; 
Sis. Mg," T. Cantine 

GENISCO TECHNOLOGY CORP., 19435 Susana Rd., 
Rancho Dominguez, CA 90221, Tel: 213-537-4750, TWX: 
910-346-6773; FSC No.: 13946; Empl.: 450; Sis. Mgr" F. 
SchOOlbauer 

GENISCO TECHNOLOGY CORP., Transducers 
Products Div. 650 Easy St, Simi Valley, CA 93065, Tel: 
605-581-3985, TWX: 910-494-4782; FSC No.: 65998; 
Empl.: 450; Sis. Mg,: John E. Smith 

GENNUM CORPORATION, Linear Technology Inc., 
P.O. Box 489, Sta A, Burlington, ON, Canada L7R 3Y3, Tel: 
600-263-9353, 416-632-2996, TELEX: 061-8525, FAX: 
416-632-2055; EmpL: 180; Sis. Mg," C. Marshall/L H. Scott 

GENRAO, INC., 300 Baker Ave., Concord, MA 01742, Tel: 
617-369-4400 

GENROCO, INC., 205 Kettle Moraine Drive North, Slinger, 
WI 53066-9407, Tel: 414-644-8700, TELEX: 158279420, 
FAX: 414-644-6667; SIs. Mg," Donald D. Woelz; Dist. 
Mg," Barbara Pick 

FAX: 818-715-9249 
GENSTAR RENTAL ELECTRONICS, INC., 6307 De 

Soto A_a, Suite J, Woodland Hills, CA 91367, Tel: 800-331-
3440 (in CA), 800-227-8409 ..................... 001257 

GENTEX, Box 315, Carbondale, PA 18407, Tel: 603-434-
0311, TELEX: 831-883; FSC No.: 97427; SIs. Mg," Ture 
Heline 

GENTRON CORP. 6687 N. Sidney PL Milwaukee, WI 
53209, Tel: 414-351-1660, TELEX: 26881, FAX: 414-351-
4573; FSC No.: 270-7400; ErnpL: 100; SIs. Mg," William 
Tennie; Dist. Mg'" W. Schmidt/D. Janes/B. Foye 

Local Sales Offices & Reps 
CA Alhambra, M. W. Riedel & Co. ......... 213-263-7694 
CA Fullerton, Robert Amstein-Gentron Sis. 

DE Clinton, Salmark Assoc., Inc. .....•...• 
IL Berkeley, ESA Tech. Mktg. .......... .. 
MA Millis, Salmark Assocs. ............... . 
MN Minneapolis, Furber Sis. ............ .. 
MO Grandview, R. R Burton & Assocs. ... . 
NH HOpkinton, Selmark Assocs. ......... . 
NJ Wyckoff, North East Comps. Co., Inc. .. 
OH Columbus, Tom Mulligan Co ......... . 
OR Porlland, SPS Elctms. .............. .. 
TX Dallas, John B. Guenther, Inc. ........ . 
WA Redmond, SPS EIctrns. ............. .. 

Local Distributors 

714-773-0843 
203-573-9088 
312-544-0120 
617-376-2914 
612-881-3620 
816-763-5365 
603-746-3299 
201-848-1102 
614-457-2242 
503-297-6919 
214-691-8500 
206-323-4140 

CA San Francisco, Steven Engrg. ........• 415-568-9200 
MA Hingham, Sager Elec. Supp. Co. ...... 617-749-6700 
MI Madison Hgts., Galco ................. 600-521-1615 
MI Mount Clemens, Excel .. . . . . . . . . . . . . .. 313-463-3811 
NC Gastonia, JMT EIctrn Supply Co. ..... 704-887-4401 
TX FOI1 Worlh, Allied Elctrns. ............. 817-336-5401 
WI Milwaukee, Seaker Elctms. ........... 414-878-3727 
WI Salam, DST/Drive Sys. Technlg. ...... 414-843-3177 

GEOPHYSICAL SURVEY SYSTEMS, INC. 15 
Flagstone Dr. Hudson, NH 03051, Tel: 603-889-4841, 
TELEX: 953036; FSC No.: 02-0276634; EmpL: 45; Sis. 
Mg," J. V. Rosetta, Jr. 

FAX: 703-368-1078 
GEORATOR CORP.; Box 70, Manassas, VA 22110-0070, 

Tel: 703-368-2101, TELEX: 892-431; EmpL: 49; Sis. Mg," 
Charles E. Trefzger ....................... 002110-2112 

GERMANIUM POWER DEVICES, Box 3065, 
Shawsheen Village St8., Andover, MA 01810, Tel: 617-475-
5982, TELEX: 94-7150, FAX: 617-470-1512; FSC No.: 
53399; EmpL: 100; Sis. Mg,_' R W. Kassiotis 

GETTYSBURG TRANSFORMER CORPORATION, 
1380 Old Harrisburg Ad., P.O. Box 99, Gettysburg, PA 
17325, Tel: 717-334-2191, FAX: 717-334-4961; EmpL: 55; 
Sis. Mgr" Charles A. Ritter 

GEYER SYSTEMS, See GSI Corp. 

GFC/HAMMOND ELECTRONICS, INC. Hammond 
Manufacturing Co. 1690 Walden Ave. Buffalo, NY 
14225, Tel: 716-694-5710, FAX: 716-894-1156; S/s.Mg," 
Dave Oliver 

GGB INDUSTRIES, INC., Picoprobe Division, P.O. Box 
125, Gillette, NJ 07933, Tel: 201-464-1749, TELEX: 
136692 GGB, FAX: 201-647-2460; SIs. Mgr" Greg Boll 

Local Sales Offices & Reps 
MN Minneapolis, Marketiers . . . . . .. ... ... .. 612-890-5406 
NJ New Foundland, Bob Most Assoc. .... 201-697-0800 

GHIELMETTI, INC. 6290 Sunset Blvd, Ste. 1126, Los 
Angeles, CA 90028-8770, Tel: 213-463-5111, TWX: 910-
321-2903; EmpL: 4; Sis. Mg," David Mendoza 

GIANNINI PETRO MARINE, 9474 Chesapeake Dr., San 
Diego, CA 92123, Tel: 619-569-1668; FSC No.: 24727; 
EmpL: 10 

GIBSON/EGAN, See Textool Test & Interconnect 
Prods. Dept, 3M, Electronic Prods. Div. 

GIC THERMODYNAMICS, 2611 Parmenter, Royal Oak, 
MI46073, Tel: 313-280-1648, TELEX: 23-5714, FAX: 313-
280-0998; Empl.: 20; Sis. Mg," Denny Desmond 

GIDDINGS & LEWIS ELECTRONICS, A Unit of AMCA 
International, 666 S. Military Rd., P.O. Box 1658, Fond du 
Lac, WI 54935, Tel: 414-921-7100, TELEX: 26-2722, TWX: 
910-275-1100; Empl.: 200; Sis. Mg'" Jim Wickert 

692 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
GIL TRONIX, 3780 Fabian Way, Palo MOo CA 94303, Tel: 

415-493-1300, TELEX: 345542, FAX: 415-493-5410; Sis. 
Mgr: Dave Littlefield 

FAX: 617-938-5867 
GILWAY TECHNICAL LAMP, 800 W. Cummings PI<., 

Woburn, MA 01801, Tel: 617-935-4442, TELEX: 287617 
GWAY UR; FSC No.: 3T059; Empl: 17; Sis. Mgr: Clark 
Benjamin III; Dist. Mgr: W. C. Fotino ..... a0 1126-1129 

GIMIX, INC, 1337 W. 37th Place, Chicago, IL 60609, Tel: 
312-927-5510, TWX: 91(}'221-4Q55; Empl.: 14; Sis. Mgr: 
Richard Don 

GLAR-BAN, A MARK IV COMPANY, 199 Wales Ave, 
Tonawanda, NY 14150, Tel: 716-894-5076, TELEX.: 91578; 
Empl.: 50; Sis. Mgr: William H. Scoville 

GLASGAL COMMUNICATIONS, INC., 151 Veterans Dr, 
Northvale, NJ 07647, Tel: 201-766-B062, TWX: 71(}'991-
8585; Empl.: 130; SIs. Mgr: AI Hamish 

FAX: 201-534-5672 
GLASSMAN HIGH VOLTAGE INC., P.O. Box 551, 

Salem Indl PI<, WMehouse Sta., NJ 08889, Tel: 201-534-
9007, TWX: 71 (}'48(}'2839; Empl: 60; SIs. Mgr: John R 
Belden ................................... 001732-1743 

GLATZER INDUSTRIES CORP, 15 River St, New 
Rochelle, NY 10801, Tel: 914-576-2700; Empl: 25; Sis. 
Mgr: Patricia M. Wyllie 

GLENAIR INC., 1211 Air Way, Glendale, CA 91201-2497, 
Tel: 81S,247-6ooo, TELEX: 67-3485, TWX: 910.437-2066, 
FAX: 81S,5O(}.9912; FSC No.: 06324; Empl.: 485; SIs. 
Mgr: Ronald E. Platz 

GLENMARC MANUFACTURING INC., 970 Woodlands 
Pkwy, Vernon Hills, IL 60061, Tel: 312-634-6080, TELEX: 
754427 GLEN UD, FAX: 312-634-9527; Empl.: 13; Sis. 
Mgr: David Greenwood 

GLEN MILLS INC., 203 Brookdale Sl, Maywood, NJ 07607, 
Tel: 201-645-4665, TELEX: 134 656, FAX: 201-487-8469; 
Empl: 11; SIs. Mgr: Stanley I. Goldberg 

GLENRO, INC., 39 McBride Ave. Extension, Paterson, NJ 
07501, Tel: 201-279-5900, 8O(}.922-o106, FAX: 201-279-
9103; Empl.: 50; SIs. Mgr: Sterling Pitt 

GLOBAL SPECIALTIES, Interplex Electronics, Inc., 70 
FuRon Terrace, P.O. Box 1942, New Haven, CT 06508, Tel: 
203-624-3103, FAX: 203-46s,ooso; Empl.: 70; Sis. Mgr: 
Dan Marley 

GLOBAL TECHNOLOGY INTERNATIONAL, INC, 
917-134th Street S.W, Everett, WA 98204, Tel: 206-742-
9111, ESYLNK: 759633, FAX: 206-743-7420; Empl.: 61; 
Sis. Mgr: Ruskin A Whaley, V.P. SIs. & Mktg. 

GLOBE BATTERY DIV., See Johnson Controls, 
Globe Battery Div. 

GLOBE MOTORS, 2275 Stanley Avenue, Dayton, OH 
45404, Tel: 513-22S,3171, TELEX: 288-224, TWX: 81(}' 
459-1642, FAX: 513-229-8531; Empl: 580; Sis. Mgr: Bill 
Pelfrey; Disl. Mgr: Tom Coyle 

GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, CA 91766, 
Tel: 714-623-2747; FSC No.: 21071; Empl: 23; §Is. Mgr: 
J. R Humphreys 

Local Distributors 
CA Fremont, Alatec Prods. . . . . . . . . . . . . . . .. 408-279-8895 
CA N. Hollywood, Alatec Prods. . . . . . . . . . .. 81 S, 764-5600 
NJ Pine Brook, Alatee Prods. ............. 201-227-8140 
TX Arlington, APX Plastics ............... 817-275-3883 

GLOBE UNION, See Johnson Controls, Globe 
Battery Div. 

GM NAMEPLATE, INC., 2040 15th Ave. West, Seattle, 
WA 98119, Tel: 206-284-2200, FAX: 208-284-3705; Empl: 
340; Sis. Mgr: Ed Westfall ........... , ......... a0 1819 

Local Sales Offices & Reps 
AZ T~, EIctm Dav. & SIs. ............ 602-438-1547 
CA Orange, GM Nameplate .........•.... 818-574-6960 
CA Redwood City, G. R McKnight Co, Inc. 

....................................... 415-365-3703 
CA San Jose, GM Nameplate, Inc. ........ 408c435-1666 
CO Loveland, GM Nameplate, Inc. ........ 303-666-4154 
GA Atlanta, Electramark, Inc. .............. 404-446-7915 
FL Deerfield Bch, Jack Krutek & Assocs. 

....................................... 305-427-4202 
HI Honolulu, Menehune UnRd ............ 8os,737-3472 
10 Eagle, GM Nameplate ................ 2os,939-7202 
IL Elgin, Custom Engineered Parts, Inc. .. 312-741-8556 
IN Zionsville, Custom Engineered Paris, Inc. 

.. .... . .. . .. . . . .. .. . .. .. . . .. .. . . . . . . . .. 317-873-5626 
MI Southfield, E & A Inds. ................ 313-647-0330 
MO St Louis, Halpin D. Burke & Son ...... 314-96S,2727 
NH Mont Vernon, GM Nameplate, Inc. .... 603-673-9737 
NJ Pitman, Colrud Corp. . . . . . . . . . . . . . . . . .. 609-589-5866 
NJ W. Caldwell. Grimm, Siegel Assocs. ... 201-575-9300 
NC Raleigh, Eastern Elctms. .............. 919-876-7591 
OH Akron, Augnat Assocs. . . . . . . . . . . . . . • .. 216-239-2499 
OR Eugene, Charles Huntington .......... 503-728-1835 
TX Irving, Elctm. Dav. & Sis ............... 214-929-8140 
VA Reston, Colrud Corp. .. .......... ,.... 703-62(}'6612 
WA Bellevue, American Inti. Entprs. ....... 2os,455-4697 
EXP Singapore, S & T Entprs. . . . . . . . . . . . . .. 065-745-9235 

GMR CO., 8801 Sepulveda Blvd, Los Angeles, CA 90045, 
Tel: 213-216-9516, TELEX: 499 2468; Empl.: 87; SIs. Mgr: 
Harvey Mushman 

GNB INCORPORATED, 2010 Cabot Blvd. W, Langhorne, 
PA 19047, Tel: 215-75(}.26oo, TELEX: 4761219 
GNBLAHN 

FAX: 714-993-6023 
GOLDEN PACIFIC ELECTRONICS, INC, 560 S. 

Melrose Sl, Placentia, CA 92670, Tel: 714-993-6970; 
Empl.: 15; SIs. Mgr: Pat Waldron 
.................................... 0 0 1029,1467,1744 

Local Sales Offices & Reps 
CA Garden Grove, ELSCO Elctms . . . . . . .. 714-891-4821 
CA Norwalk, Ed Rivers Assocs. ........... 213-86S, 1471 
CA San Jose, Applied ERcrns Mklg .•..... 4os,971-9377 
CO Longmon~ Butler Tech. SIs. . . . . . . . . . .. 303-651-7703 
IL Arlington Heights, M.I. Peterson & As.socs. 

. . . . . . . .. . .. .. . . . . . . . . . .. . . . . . . . . . . . . .. 312-577-8220 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Wayne, Breen Assocs ................ 201-696-8683 
NY Syracuse, Northeastern Elctrns.,Inc. .. 315-455-7561 
OR Beaverton, Core II Mklg .. . . . . . . . . . . . .. 503-641-0877 
UT Bountiful, Duven Assocs . , . . . . . . . . . . .. 801-295-0353 

GOOD-ALL ELECTRIC, INC., 3725 Canal Drive, Fort 
Collins, CO 80524, Tel: 303-484-3080, 80(}'826-7891, 
TWX: 91 (}'93(}'9015, FAX: 303-484-8649; FSC No.: 22096; 
Empl.: 100; SIs. Mgr: David J. Wilkening 

GOODNIGHT SYSTEMS, 18523 Collins, Ste. 4, Tarzana, 
CA 91356, Tel: 818-703-1524; SIs. Mgr: Jim Goodnight 

GORDON CO., 5710 Kenosha Sl, Richmond,lL 60071, Tel: 
815,678-2211, TELEX: 72-2427; Empl.: 260 

GORDON, L, PACKAGING, 1050 S. Paca Sl, Baltimore, 
MD 21230, Tel: 301-539-6537; Empl.: 150 

GORDON PRODUCTS, 67 Del Mar Dr, Brookfield, CT 
06804, Tel: 203-775-4501; EmpI.: 45; SIs. Mgr: Leon 
Najman; Disl. Mgr: Leon Najman 

FAX: 501-636-2305 
GORDOS CORPORATION, Reed Relay Division; 

1903 Town West Drive, P.O. Box 824, Rogers, AR 72757, 
Tel: 501-638-2111, TWX: 91 (}'72(}'7998; Empl.: 350; Sis. 
Mgr: B. Garlock, Prod. Mgr. .. . . . . .. a 0 1452-1463, 1712 

GORDOS 
Local Sales Offices & Reps 

CA Milpitas, Maxim Elctms. SIs. • . . . . . . . • • . 4OB,946-8oo1 
CA Westminster, West EIctm SIs. ........ 213-493-5569 
CO Arveda, Gemini EIctrns. ....•.......... 303-428-5800 
CT Woodbury, Anacon Sis. Assocs. . . . . . . . 203-286-0707 
FL Tampa, Florida Comp. Sis., Inc. ....... 813-96(}.7044 
IL Schaumburg, Marian, Inc. ........•.... 312-303-5880 
IN Indianapolis, Hi-Tek Sis. .............. 317-887-2564 
IA Marion, Ensco Reps., Inc. .•......•.... 31&-377-8551 
KS Countryside, Ensco Reps., Inc. ........ 913-384-0840 
KS Wichita, Ensco Reps., Inc. ............. 316-883-1070 
MD Glen Burnie, Tri-Mark ... ..•. .......... 301-761-6000 
MA Wilmington, Anacon Sis. Assocs. ...... 617-27(}'3712 
MO Maryland Hgts., Ensco Reps., Inc. ..... 314-423-3935 
NJ Budd Lake, Guido Assocs. ............ 201-347-4643 
NJ Lawrenceville, D.V.s. Co. .............. 609-896-1112 
NM Albuquerque, Syntech ................ 505-266-7951 
NY Pittsford, NoetI>-Honsinger Assocs. ... 718-586-9002 
NC Silver City, CrossroadS EIctm Assocs. 

OH Centerville, Omega SIs, Inc. . ........ . 
OH Shaker Hgts., Omegs Sis., Inc. . ...... . 
OK Tulsa, Advanced Tech. Sis. .......... . 
TX Austin, Advanced Tech. SIs. •......... 
TX Dallas, Advanced Tech. Sis. ......... . 
TX Houston, Advanced Tech. Sis. ....... . 
WA Bellevue, Venture Elctrns, Inc. ....... . 
WI Grafton, Marian, Inc. ................. . 

919-742-2372 
513-434-5507 
513-434-5507 
918-664-0482 
512-225-6304 
214-34(}'13oo 
613-44(}'3888 
208-454-4594 
414-377-6640 

GORDOS CORPORATION, A Flint Industries 
Company, 1000 N. S900nd St, P.O. Box 824, Rogers, AR 
72757, Tel: 501-636-5000, TWX: 91 (}'72()'7998, FAX: 501-
636-2305 ...................... A0 1736; a0 1452-1463 

Local Sales Offices & Reps 
CA Costa Mesa, Jim Pancake............ 714-751-6760 
CA Milpitas, Maxim Elctrn. Sis. ............ 4OS,946-6oo1 
CA San Diego, West EIctm Sis. Co. ...... 619-233-0236 
CA Westminster, West EIctrn. SIs. Co. .... 213-493-5569 
CO Arvada, Gemini Elctrns. ............... 303-428-5800 
CT Woodbury, Anacon SIs. Assocs. . . . . . .. 203-266-0707 
FL Deerfield Bch., Florida Comps., Inc. ... 305-429-1758 
FL Tampa, Florida Comps., Inc............ 813-960.7044 
IL Schaumberg, Marian, Inc. ............. 312-303-5660 
IN Indianapolis, Hy-Tek SIs. Co. .. .. . .. ... 317-887-2564 
MD Glen Burnie, Tri-Mark ................. 301-761-6000 
MA Wilmington, Anacon SIs. Assocs. ...... 617-27(}'3712 
MI Troy, Pyramid Integrated Control Sys. 

MO Maryland Hgts., Ensco Rep, Inc. ...... . 
NJ Budd Lake, Guido Assocs. .......... .. 
NJ Lawrenceville, DVS Co ............... . 
NY Pittsford, Noetl>-Honsinger •........... 
NC Silver City, Crossroads Elctrn. Assocs. 

OH Centerville (Dayton), Omega Sis., Inc. 

OH Shaker Hgts., Omega SIs, Inc. ....... . 
OK Tulsa, Advanced Teeh. Sis. .......... . 
OR Beaverton, Venture Elctms, Inc ....... . 
TX Austin, Advanced Tech. SIs. ......... . 
TX Dallas, Advanced Teeh. Sis. ......... . 
TX Houston, Advanced Tech. Sis. ....... . 
WA Bellevue, Venture Elctrns, Inc. ....... . 
WI Grafton, Marian, Inc. ................. . 
WI Milwaukee, Bill Swanson ............ . 
EXP AZ/Rogers, Gordos ................. . 

Local Distributors 
AL Auburn, Interstate Elctrl Supp. . ...... . 
AL Birmingham, Sesco .................. . 
AL Montgomery, Control Comps. ........ . 
AL Tempe, Control Design ............. .. 
AZ Phoenix, Bell ....................... .. 

313-362-5375 
314-423-3935 
201-347-4643 
609-896-1112 
718-586-9002 

919-742-2372 

513-434-5507 
218-751-9600 
91 S,664-0482 
503-626-7418 
512-331-9979 
214-341}.13OO 
613-44(}'3888 
206-454-4594 
414-337-6640 
414-543-2727 
501-636-5000 

205-821-3341 
205-988-8304 
205-264-3325 
602-829-7981 
602-966-7800 

Gordos 

The ~e Largest 
Relay _ 

Distributor • 
in the World. 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

IMMEDIATE DELIVERY 
Orders Plac.ed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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GORDOS 
I\Z Phoenix, Future ..................... . 
I\Z T~ Time EIctms. ....•.•••.....••. 
I\Z Tucson, EIctm. Supp. •.•.•.•....•..•.. 
I\Z Tucson, Future •.•.•• ' .•...•.•.... , ..•. 
CA Anaheim, Control Design .•.••.•.•..•. 
CA Anaheim, Time EIctms. ..•.•..•..•.... 
CA Chatsworth, Time Elclms. .•.••...••.•. 
CA Hayward, Kea EIctms. ....•....•.....• 
CA Irvine. Future ...•...•...••••..••...... 
CA Irvine, Integrated EIctms. •••...•..••.•. 
CA Los Angeles, Control Design .••....... 
CA Los Angeles, EIec. SWHches .....•.... 
CA Riverside, EIctm. Supp. ..•••.••....... 
CA Sacramento, Integrated Elclms. ...... . 
CA San Carlos, Control Design •.......... 
CA San Diego, EIctm. Supp. .•..•.•..•..•• 
CA San Diego, Time EIctms. ..•...•..•..•. 
CA San Francisco. Control Design ....... . 
CA San Jose, Future ..•..........•..•.... 
CA San Jose, Integrated Elcims. ...•.•.... 
CA Santa Ana, Ben-Oec ................. . 
CA Santa Clara. Future ...........•......• 
CA Sunnyvale, Time Elclms. ...•.........• 
CA Torrance, Time EIctms. .............. . 
CO Denver, Bell ..................•....... 
CO Denver, Integrated Elclms. ....•..••..• 
CO Englewood, Time Elclms. ..•.....•...• 
CO Westminster, Future .......•.........• 
CT Belhel, Future Elclms. ............... . 
CT Cheshire, Time Elclms. .............. . 
FL Altamonte Springs. Control Design ... . 
FL Clearwater, Future ...•.....•.......... 
FL Fl Lauderdale, Control Design ......•. 
FL Ft Lauderdale, Hammond .....•...... 
FL Ft Lauderdale, Time Elclms. ......... . 
FL Lakeland, M Elec ..........•.......... 
FL Miami, Sesco ........•.....•.......... 
FL Orlando, Future ...................... . 
FL Orlando, Hammond ............•...... 
FL Orlando, Time Elclms. .........•...... 
FL St Petersburg. Sesco ..........•...... 
GA Atlanta. Sesco ....•..................• 
GA Columbus. Interstate Elclrl. Supp. .... . 
GA Norcross. M Elec .................... . 
GA Norcross. Future .....•...•.•...•..•..• 
GA Norct'oss. Time EIctms. ..............• 
GA StoneMtn. Control Design .......... . 
IL Addison, L Comp .................... . 
IL Addison, Pyramid Controls ........... . 

Call today
We'll ship today. 

602-272-7952 
602.967·2000 
602·790-1137 
602·662-0808 
213-821·1516 
714-937·0911 
81 &-99IH2OO 
415-887·2900 
714-250--4141 
714-837·9960 
213-802-1371 
213-66(}.1310 
714-683-7300 
91&-424-5299 
415-592-<1808 
61 g.sga.s222 
619--58&-1331 
40&-996-9197 
40&-434-1114 
40&-435-1000 
714-545-3988 
40&-74&-8550 
40&-734-9888 
213-320.0ss0 
303-424-1985 
303-292.fl121 
303-799--8851 
303-650.0123 
203-743-9594 
203-271.a2OO 
305-78&-3220 
813-57S:2770 
305-782·1388 
305-973-7103 
305-974-4800 
813-665-6911 
305-832·0770 
305-767.s414 
305-849--6060 
305-841·6565 
813-57&-6991 
404-45&-8423 
~324-1ooo 
404-449--8670 
~441·7676 
4()4.448..4448 
4()4..979--3500 
312.fl2&-1400 
312·543-0110 

IL 
IL 
IL 
IL 
IL 
IL 
IL 
IL 
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LA 
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MD 
MD 
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MI 

MO 
MI 
MI 
MI 
MI 

MI 
MN 
MN 
MN 
MN 
MO 
Me 
Me 
Me 
Me 
MO 
NJ 
NJ 
NJ 
NJ 
NJ 
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NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
NC 
NC 
NC 
OH 
OH 
OH 
OH 
OK 
OR 
OR 
OR 
OR 
OR 
PA 
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PA 
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PA 
PA 
SC 
SC 
SC 

TN 
TN 
TN 
TN 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
TX 
UT 

ManufactOrers and Sales Offices Directory 
Algonquin. Marshal WoH .............. 312-65&-8130 
Chicago, Control Design •............. 312·882·7232 
Chicago, Newark ..................... 312·784-5100 
Genoa. Control Design ....... ;....... 815-784-6519 
Hoffman Estates. Integrated Elclms. .. 312·843-2040 
Rockford, Pyranid Controls. . . . . . . . . .. 815-988.a388 
Schaumburg. Future .................. 312·882·1255 
Wood Dale, Time EIctms. ............. 312'35()'0610 
Indianapolis, Control Design .......•.. 317·78&-4559 
Cedar Rapids, Control Design ........ 319--373-2923 
WichRa. L Comp ...................... 31&-265-6501 
Baton Rouge. Sesco .. .. . .. .. .... .. ... 504-92&-4951 
New Orleans. Currier & Roser •••.•... 504-734-1147 
Columbia, Future ..................... 301.gg5-1222 
Columbia, Jaco ....................... 301.gg5-662O 
Columbia, Time....................... 301·984-3090 
Peabody, Time Elclms. ..... ,......... 617·532-6200 
Westboro, Future Elclms. ...•..•...... 617.a6&-2400 
Wilmington, Nortl>-Star Elclms. ....... 617·657·5155 
Wobum, Control Design •............• 617·932.a404 
Ann Arbor, McNaughto""McKay Elec. Co. 
.. .. .. .. . . . .. .. .. . .. . .. .. .. . .. . .. . . . ... 313-995-9515 
Chesterfield, Advanced Ind. Sys.. Inc. .. 314-532·24n 
Detroit, Future ........................ 313-261·5270 
Detro", Newark Elclms. ............... 313-967.osoo 
Kalamazoo, Pyramid Controls Inc. 616.a27·3733 
Medsion Hgts.. McNaugh~McKey Elec. Co. 
. .... . . . .. .. .. . .. . .. .. ... .. . .. . .. .. . ... 313-399--7500 
Oak PI<., Newark EIctms. .............. 313-96&-2950 
Bloomington, Time EIctms. ........... 612.e44-9192 
Eden Prairie, Future .................. 612·944-2200 
Minneapolis. Control Design .......... 612·72H628 
Minneapolis. Newark Elctms. ......... 612·331·6350 
Ellisville, AIS .......................... 314-391·0366 
Kansas City, L Comp ................. 81&-221·2400 
Sl Louis, Control Design ............. 314-42&-3150 
St Louis. Future ...................... 314-537·0688 
Sl Louis. L COmp ..................... 314·291·6200 
Sl Louis. Time Elctms. ............... 314-391·8444 
E. Rutherford, M EIec................. 201·n7·5477 
Fair Lawn. Relay Specialties.......... 201·337·1000 
Fairfield, Future. .. .. .. ... ... ... ... .... 201·227~ 
Ml Laurel, Future ... .. .. .. .. . .. .. .. .. . 60g.. 77&-7600 
Pennsauken, Resco ..•............... 609.a62·4ooo 
Albuquerque, Elclm. OVes. ..•••.••••.. 505-884-2950 
Bohemia, Key Cornps. ................ 51&-567·7500 
BUffalo, Summitt ...................... 71 &-884·3450 
Hauppauge. Future ................... 51 &-234""000 
Hauppauge, Jaco . .. .. . .. . .. .. . .. .. ... 51 &-273·5500 
Hauppauge, Time Elclms. ............. 51&-273·0100 
Uverpool, Future ..................... 315-451·2371 
Rochester, Future .................... 71 &-272·1120 
Rochester, Simeona •................. 71 &-32&-3230 
Rochester, Summitt:. . .. . .. . .. . .. . .... 71 &-334-811 0 
Syracuse, Future ..................... 315-432·1355 
Syracuse. Time EIclmS. ............... 315-432·1355 
Charlotte, Carolina Elec. Supp. Co. .... 7()4..527·6555 
Charlotte, Control Design .......•..... 7()4..58a.4410 
Charlotte, Future ..................... 7()4..52g..5500 
Charlotte, Time Elctms. .....•......... 7()4..522· 7600 
Greensboro, Hammond Elclms. ....... 919--275--6391 
Raleigh, Sesco ....................... 919--467·7482 
Columbus. Elclms. Mktg. Corp. ........ 614·29g..4161 
Dublin, TimeElclms. .................. 614-76Hl00 
Highland Hgts., Elclrns. Mktg. Corp. ... 21 &-442·3441 
Keetering. Elctrns. Mktg. Corp. ........ 513-43g..4711 
Tulsa, Sesco ......................... 91 &-622·3868 
Beaverton, cascade Data Mktg. . . . . . .. 503-841·9266 
Beaverton, Future .................... 503-845-9454 
Beaverton, Integrated Elclms. ......... 503-841·1690 
Portland, Bell ......................... 503·241",,115 
Portland, Time Elctrns. .. . . . . . . . . . . . . .. 503.s84-3780 
Bristol, Aim Elctms. ................... 215-785-3500 
King of Prussia, Time Elctrns. ......... 215.a37·0900 
Malvern. Control Design .............. 215-29&-0150 
Newton Sq., 001 ...................... 215-359--1000 
Philadelphia, Future .................. 60g.. 778· 7600 
Willow Grove, Resco Elclms. ......... 215-659--4575 
Greenville, Ensco (Hammon) ......... 803·233-4121 
Greenville, Sesco ... .. .. . . . . . . . .. . . . .. 803·297·8306 
Spartanburg. Roberts Elec. Supp. Inc. 

Hixson, TechnHronics ............. .. 
Knoxville, B&K Sis. .................. . 
Knoxville, Sesco ..................... . 
Nashville, M EIec. ................... . 
Austin, Sesco ....................... .. 
carrolRon, Time Elclms. . .......•..... 
Dallas, Control Design .............. .. 
Dallas, Newark Elctms. ............. .. 
Dallas, Sesco ....................... .. 
Houston, GEA of TX ................. . 
Houston. Newark Elctrns. ............ . 
Houston,Sesco ..................... . 
Houston, Time Elclms. ............... . 
Richardson, Future .................. . 
Richardson, Jaco ................... .. 
N. Sen Lake City, Integrated Elclrns. .. 

603-574-0350 
615-842·0514 
615-584·2255 
615-56a.5455 
615.a32·6832 
512.a92·2490 
214·241·7441 
214-35a.1441 
214-341).3585 
214-231·9384 
713-781·3005 
713-782""800 
713-999--3510 
713-530.0e00 
214-437·2437 
214-235-9575 
801·29&-1869 

UT SeH Leke City, Bell Inds. •.........••.. 6OHI72.fl969 
UT SeH Lake City, Future..... .• .. .. .. . .•• 601·972·8489 
UT Sen Lake City, Time EIctms. .....•.... 601·973-8181 
VA Chester, Virginia Control Equip. Co. ... 604-796.a081 
VA Roanoke, Virginia Control Equip. Co. .. 703-342.a927 
WA Bellevue, Bell .•..•........•...•..•.... 206--747·1515 
WA Bellevue. Cascade DataMktg. •.••.•.. 20&-747.fl19O 
WA Bellevue, Future...................... 206--881.a199 
WA Bellevue, Integrated EIctms. ..••.•...• 206--455-2727 
WA Bellevue, Time EIctms. ..........•.... 206--841·3840 
WA Redmond, Time EIctms. ...•..•....•.. 206--882·1600 
WI Milwaukee.lndl EIctms. •...........•. 414-27&-1212 
WI Milwaukee, Marsh EIctms. ....•......• 414-475-6000 
WI New Berlin. Control Design .......•..• 414-784-1015 
WI W. Allis. Pyramid Controls ......•.••.. 414-476.a711 
Can Calgary, Alberta. Future Elclms. . . . • . .. 403-235-5325 
Can Calgary, Alberta. Seynor Varah ......• 403-23()'1235 
Can Don Mills. Ont., Seynor Varah .....•..• 41 &-445-0723 
Can Edmonton. Alberta. Future Elclms. ..•. 403-43&-2858 
Can HamiHon,Ont.,SaynorVarah ......... 41&-561·9311 
Can Mississauga. Ont., Newark ...•....••.. 416.a29--2266 
Can Montreal, Que., Future EIctms. .•.....• 514-694-7710 
Can Orlando, Time EIctms. ............••.. 305-84 H565 
Can Ottawa, Ont., Future Elclms. ......•... 613-82()'8313 
Can Rexdale, Ont., Newark ............•..• 41 &-675-4555 
Can Sl Laurent, Que., Zanin Elclms. ....... 514-342·6211 
Can Toronto, Ont., Future Elctms. ......••.. 41&-63&-4nl 
Can Vancouver, ac. Future Elclms. ...•... 6()4..294-1166 
Can Winnipeg. ManRolla, Future Elclms. •.. 204-339--0554 
Can Winnipeg. ManRoba, Seynor Varah .... 2()4..633.a19O 

W. L GORE & ASSOCS., INC. 1505 N. Fourth St., P.O. 
Box 1389, Flagstalf,l\Z 86002, Tel: 602·52&-1290, TWX: 
91()'972..Q969; FSC No.: 60622; Sis. Mgr: Dick Naleski 

W. L GORE & ASSOCS, 555 Paper Mill Ad., Newark, DE 
19714, Tel: 302·73&-4880, TWX: 51o.a6&-0825; Empl: 
2000; SIs. Mgr: Daniel D. Johnson 

GORMAN MACHINE CORP, 7 Burke Dr. Brockton, MIA 
02401, Tel: 617'58&-2900, TWX: 71 ()'345-0679, FAX: 617· 
58&-9560; Empl: 25; Sis. Mgr: Kenneth P. Gorman 

GORMAN·REDLICH MFG. CO. 257 W. Union Sl. Athens. 
OH 45701, Tel: 614-593.a150; Empl.: 4; Sis. Mgr: Jim 
Gorman 

GOULD INC., Corporate Headquarters, 10 Gould 
Center, Rolling Meadows. IL 60008; Empl.: 20,650 

GOULD INC., Circuit Protection Div., 374 Merrimac St., 
Newburyport. MIA 01950, Tel: 617--162·6662/3131, TaEX: 
94-7427, TWX:71 ()'347.Q284; FSC No.: 71424; Sis. Mgr: 
Malcolm Allison 

GOULD COMPION, 1101 E. University, Urbana, IL 61081, 
Tel: 217·384-6500 

GOULD INC., Meas. Sys. Div. 2230 Statham Blvd., 
Oxnard, CA 93030, Tel: 805-487·8511, TELEX: 65-9223; 
Empl.:500 

GOULD INC., Motion Control Div., 2701 N. Green Bay 
Rd., Racine, WI 53404, Tel: 414--637·6591, TaEX: 201· 
309; SIs. Mgr: Mike Yugo, Natl SIs. Mgr. 

GOULD INC., POWER CONVERSION DIV., See ATE 
Deltic Corporation 4c 

GOULD INC, Programmable Control Div., Box 83, 
S.V.S., Andover, MIA 01810, Tel: 617""75-4700, TELEX: 
947""02, TWX: 710.347·6610; Sis. Mgr: George 
Dannecker; Dist. Mgr: Richard Bell 

GOULD INC., Semiconductor Division, 2300 Buckskin 
Ad., Pocatello, 10 8320( Tel: 20&-233-4690, TWX: 91()' 
977·5752; Empl: 1500; Dist. Mgr: Richard Brown 

GOULD INC., Test & Measurement 19050 Pruneridge 
Ave., Cupertino, CA 95014-0718, Tel: 40&-98&-8800, TWX: 
91 ()'33a.D509; Sis. Mgr: Dan Cockcroft 

GOULD INC., Test and Measurement. 3531 Perkins 
Avenue, Cleveland, OH 44114, Tel: 21&-361·3315, TELEX: 
196113GLD AS UT; FSC No.: 96795; Empl.: 550 

GOWANDA ELECTRONICS CORP., 1 Industrial PI. 
Gowanda, NY 14070, Tel: 71&-532·2234, TWX: 71()'529--
1211; FSC No.: 24226;15305; Empl: 250; Sis. Mgr: K 
Strohmeyer .................................... A'1245 

Local Sales Offices & Reps 
AL Huntsville, L&D,lnc ................... 205-837·1469 
CA Fremont William Parks Assocs. . . . . . . . 415-79&-0675 
CA San Diego, Earle & Assocs. ........... 619--27&-5441 
CA San Diego, Earle Assocs. ............. 619--27&-5441 

694 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Westminster, West Elctm. SIs. ........ 714-896-1646 
CO Westminster, Western Region Mktg. .. 303-43(}-8883 
FL Longwood, NSL Assocs. .............. 305-629-5226 
GA A1fanta, l & 0, Inc. ..................•. 404-395-7079 
Il Niles, W. F. Hamitton Co. ...•......... 312-965-8757 
IA Cedar Rapids, Snider SIs. Co .......... 319-362-4410 
KS Overland Park, Barnes MidWest SIs. .. 913-469-9688 
MA Reading, Uncoln Assocs. ............. 617-664-4434 
MI Southfield, Fred H. Gehrke & Assocs. 

MN Chanhassen, Barnes SIs. Assocs. .... . 
NJ Whippany, Robert Smilh Assocs. ..... . 
NY Morrisville, Naylor Electric ........... . 
NY Plainview, Robert Sm~h Assocs. ..... . 
NC Raleigh, l & 0, Inc. . ................. . 
OH Cincinnati SIegman Blaine Mktg. .... . 
OH Cleveland, SIegman Blaine Mktg. .... . 
PA Exton, Unear SIs. .................... . 
TX Dallas, Scanlon, Hughes & Assocs. .. . 
WA Olympia, Bergiord & Assocs. ......... . 
Can St laurent, Componeties ............ . 

Local Distributors 
CA Hayward, KEA Elctms. ............... . 
CA Huntington Beach, Inductor Supp ..... . 
CA Stanton, Inductive Comps. & Crystal .. 
CT Bridgeport, Park Distributors ......... . 
MN Chanhassen, G&F Distribution ....... . 
NY Hauppauge, Broadline Electric ....... . 

313-559-5363 
612-934-2907 
201-54().0204 
315-684-9620 
516-681-3155 
919-876-5301 
513-729-1969 
216-572-0003 
215-524-8080 
214-739-2888 
206-866-2001 
514-334-1464 

415-887-2900 
714-891-4524 
714-826-4320 
203-366-7200 
612-934-2907 
516-231-4100 

GOW-MAC INSTR. CO, P.O. Box 32, Bound Brook, NJ 
08805, Tel: 201-56(}-0600, TELEX: 633-174; Empl.: 50; 
Sis. Mgr: Jeff Lawson 

GRADO LABORATORIES, 4614 Seventh Ave., Brooklyn, 
NY 11220, Tel: 716-435-5340 

GnaLEX 

FAX: 914-631-0862 
GRALEX INDUSTRIES, 155 Wildey St, Tarrytown, NY 

10591, Tel: 914-631-2978; FSC No.: 11332; Empl.: 15 
................................................. 0·1373 

Local Sales Offices & Reps 
CT Bridgaport, Gralex Inds., Inc. .......... 203-334-7363 
NY Tarrytown, Gralex Inds., Inc............ 914-631-2978 

Local Distributors 
AZ Phoenix, Metermaster ................ 602-243-4111 
CA Los Angeles, Metermaster ............ 213-685-4340 
CA Palo Atto, Metermaster ............... 415-966-0313 
CA San Diego, Metermaster .............. 619-56(}-4641 
GA Allanta, Metermaster . . . . . . . . . . . . . . . . .. 404-446-0166 
Il Chicago, Metermaster ................ 312-593-8850 
MA Billerica, Electra Test, Inc ............ " 617-667-8541 
MA Boston, Calibron .. .. . .. .. . .. .. . . . .. ... 617-894-6440 
NJ S. Hackensack, Concord Elctms. ....... 201-486-0008, 

1-8Q(}-222-1298 
NY Great Neck, Inslr. Mart Inc. ............ 516-467-7430 
OH Cleveland, Metermaster ............... 216-651-4100 
TX Dallas, Metermaster .................. 214-271-5671 

GRAND TRANSFORMERS, 1500 Marion St, Grand 
Haven, MI49417, Tel: 616-642-5430; Empl.: 125; Sis. Mgr: 
G. V. Retzlaff 

GRANT HARDWARE CO., A Mobex Company, High 
Street, West Nyack, NY 10994, Tel: 914-356-4400, FAX: 
914-356-1703; FSC No.: 63508; Empl.: 490; Sis. Mgr: F. 
Centrillo 

GRANT TECHNOLOGY SYS. CORP, Computer 
Products, 321 Billeries Rd. Chelmsford, MA 01824, Tel: 
617-256-8881, TELEX: 51 (}-6Q(}-8133; Empl.: 1 t22 

GRAPHITE METALLIZING CORP., 1036 Nepperhan 
Ave., P.O. Box 110, Yonkers, NY 10702, Tel: 914-966-6400, 
TelEX: 13-1571; Empl.: 178; SIs. Mgr: E. Walker 
........................... .... .................. B·1212 

Local Sales Offices & Reps 
OR Beaverton, Graphite Metallizing ....... 503-646-9964 

GRAPHTEC SERVICES, INC., 1600 N.W. Madrid Way, 
P.O. Box 1380, Boca Raton, Fl33432, Tel: 305-392-3373; 
Empl.:7 

GRASSLIN CONTROLS CORP., Dieter Grasslin 
Feinwerktechnik, 45 Spear Rd. Ramsey, NJ 07446, Tel: 
201-825-9696, TelEX: 4949211, FAX: 201-825-8894; 
EmpL: 5 

GRAYHILL INC., 561 Hiligrove Ave, la Grange, Il60525, 
Tel: 312-354-1040, TELEX: 8871375 GHlG UW, TWX: 
91 (}-683-1850; FSC No.: 5930; Empl: 1000; SIs. Mgr: 
Richard K Neumann; Dist. Mgr: Robert J. Ferrel 
........ B·1464-1465, 1713-1719, 1820-1821; C·1375 

Local Sales Offices & Reps 
Al Huntsville, Rep, Inc. ................... 205-881-9270 
AZ Phoenix, Mercury Engrg. SIs. . . . . . . . . .. 602-265-0344 
CA Anaheim, Impect Elctms. . . . . . . . . . . . . .. 714-533-1351 
CA Cupertino, West-Comp, Inc. ........... 406-245-3100 
CA San Diego, Earle Assocs. ........ , .... 619-276-5441 
CO Denver, Undberg Co. ................. 303-756-9033 
Fl Deerfield Beach, Newel~Hynes ....... 305-429-3207 
GA Tucker, Rep, Inc. . . . . .. . .. .. . . . . . . . . . . . 404-936-4358 
Il La Grange, Grayhil~ Inc. .............. 312-354-1040 
IN Fl Wayne, Menze SIs. ................ 219-747-5616 
IA cedar Rapids, Lorenz SIs. ............ 319-377-4666 
KS Overland PI<., Spectrum SIs. .......... 913-646-6811 
MD Gailhersburg, Naudain Assocs. Southem 

....................................... 301-256-5040 
MA Needham Hgts., Newscott Co ......... 617-444-1923 
MI Royal Oak, HilHronics Inc. ............. 313-435-0920 
MN S. St Paul, Northport Engrg. .......... 612-457-8000 
MO Hazelwood, Spectrum SIs. ............ 913-648-6811 
NE lincoln, Lorenz SIs., Inc. .............. 402-475-4660 
NJ Marnon, Naudain Assocs. ............. 609-983-5300 
NM Albuquerque, lindberg Co ............. 505-881-1006 
NY Great Neck, Coakley Boyd Abbett/Tylinski 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• 5 t 6-466-9070 
NY ttheca, Bob Dean, Inc. ................ 807-257-1111 
NY Wappingers Falls, Bob Dean, Inc. ..... 914-297-6406 
NC Charlotte, R. W. Chapman & Co. ...... 704-525-2421 
NC Raleigh, R W. Chapman .............. 919-782-2624 
OH Cleveland, A. H. Baier Co. & Assocs. .. 216-461-6161 
OH Dayton, A. H. Baier Co. & Assocs. ..... 513-276-4128 
OR Tigard, Ettech, Inc. .................... 503-884-3458 
PA Pittsburgh, Covert & Newman Co ..... 412-531-2002 
SC Greenville, Robert W. Chapman & Co. 

· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803-286-8821 
TN Jefferson C~, Rep, Inc ................ 615-475-9012 
TX Austin, W. Pat Fralia Co. .............. 512-835-7911 
TX Euless, W. Pat Fralia Co. .............. 817-267-3577 
TX Houston, W. Pat Fralia Co ............. 713-772-1572 
UT san lake C~, Lindberg Co. .......... 801-277-2643 
WA Bellevue, Ettech, Inc ................... 206-643-4330 
WI Mequon, Badgerep ............. ,..... 414-241-9200 
Can Pickering, Ont, A. C. Simmonds & Sons Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-839-8041 

Local Distributors 
Al Huntsville, Powell Elctms .............. 205-539-2731 
Al Montgomery, Southem Controls, Inc. .. 205-277-5030 
AZ Phoenix, Sterling Elctms. ........•.... 602-266-2121 
AZ Tempe, 0 C Elctrns. ..... ,............ 602-436-1234 
AZ Tempe, Harper SID ................... 602-967-1464 
AR little Rock, cartton-Bates Co. .. . . . . . .. 501-562-9100 
CA Compton, Harper SID ................. 213-979-5090 
CA Garden Grove, Richey/Western ...... 714-895-0060 
CA Gardena, Cal~. Switch ................ 213-77(}-2330 
CA los Angeles, Electric Switches ....... 213-66(}-1310 
CA Riverside, Electronic Supp. . . . . . . . . . . . . 714-883-7300 
CA San Diego, Electronic Supply ........ , 619-693-8222 
CA San Diego, Harper S.I.o. .............. 619-576-2500 
CA San Diego, Richey IWestem Electms. 

.................•..................... 619-271-4511 
CA San Jose, Powell Elctms. ............. 406-943-9020 
CA Santa Clara, Cypress Elctrns. ......... 406-96(}-2500 
CA Santa Clara, Richey IWestern Electrns. 

CA Santa Monica, Master Distributors ... . 
CA Sunnyvale, Harper SID ............... . 
CO Denver, CSID, Inc. . .................. . 
CO Denver, Newark Elctms. ............. . 
CO Englewood, Industrial Elctms. ........ . 
CO Englewood, Shelley Ragon, Inc. ...... . 
CT Wallingford, Midan Elctms ............ . 
CT Wallingford, Sager ................... . 
FL Fllauderdale, Hammond Elctms. ... . 
Fl Orlando, Hammond Elctms, Inc. ..... . 
Fl Pompano Beach, Peerless Radio .... . 
GA Norcross, Hammond Elctms., Inc. . ... . 
GA Norcross, Pioneer IGeorgia .......... . 
HI Honolulu, Precision Radio ........... . 
Il Chicago, Newark Elctms. . ........... . 
Il Chicago, NEP Elctms. ............... . 
Il Chicago, Waldom Elctms. ............ . 
Il Elk Grove, GBl Goold ............... . 
Il Northbrook, Classic CoIl"1l. Supp. .: .. . 
Il Palatine, Ohm Elctm. . ............... . 
Il Peoria, Klaus Radio ................. . 
IN Evansville, Hutch & Son ............. . 
IN Fort Wayne, BeIlInds./Graham Div ... . 
IN Indianapolis, Belllnd/Graham Div. . .. 
IN Indianapolis, PEl/Genesis ........... . 
IA Cedar Rapids, Advent Elctrns. . ...... . 
IA Cedar Rapids, Dee Elctrns., Inc. ...... . 
MD Baltimore, Rescoe/Baitimore ........ . 
MD Columbia, Powell Elctms. .....•....... 

406-432-7100 
213-452-1229 
406-747-0333 
303-292-9594 
303-757-3351 
303-694-9444 
303-762-0670 
203-265-2077 
203-265-4600 
305-973-7103 
305-649-6080 
305-973-4141 
404-449-1996 
404-446-1711 
806-537-5291 
312-784-5100 
312-625-6400 
312-58&1212 
312-593-3220 
312-272-9650 
312-359-5500 
309-691-4640 
812-425-7201 
219-423-3422 
317-875-8200 
317-637-5571 
319-332-6407 
319-365-7551 
301-529-0500 
301-621-8080 

GRAYHI. 
MD Gaithersburg, Pioneer IWash. ..... ... 301-921-0660 
MD Jessup, Treeko SIS, Inc. . . . . . . . . . . . . . . 301-792-0112 
MD Kensington, Merine Air Supp. ...•..... 301-949-9560 
MA Hingham. Sager EIctms. .............. 617-749-6700 
MA Norwood, Gerber Elctms. ............. 617-329-2400 
MI Ba1f1e Creek, Great lakes Elctms. .... 616-983-6282 
MI livonia, Pioneer/STD Elctms. ......... 313-525-1800 
MI Uvonia, R.S. Elctms. .................. 313-525-1155 
MI Oak Park, Newark/Detroit EIctms. .•.. 313-96HI600 
MI St Clair Shores, Spernco ............. 313-771-2700 
MN Minneapolis, Newark Elec ............. 612-331-6350 
MN St Pau~ Gopher EIctms. .............. 612-483-3322 
MO Kansas~, LComp, Inc. ............. 816-221-2400 
MO Meryland Hgts., LComp, Inc. .......... 314-291-6200 
MO Sl Charles, Finnigan Elctms., Inc ...... 314-948-6201 
NE lincoln, Scott Elctms. ................. 402-466-8221 
NH Nashua, Brevan EIctms. .............. 803-889-7230 
NJ East Hanover, Stale Elec. ............. 201-887-2550 
NJ Kenilworth, Federated Purch. ......... 201-272-0505 
NJ West Berlin, General Comps. ......... 609-788-6767 
NM Albuquerque, Walker Elctm. Supp. .... 505-883-2992 
NY Binghamton, Pioneer EIctms. ......... 807-746-8211 
NY Bohemia, Car-lac EIctms. ............ 516-567-4200 
NY Buffalo, Summit Distrs. ................ 716-887-2800 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INCORPORATED 

2478 Fletcher Dr, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 t 2 SEALED ROTARYCOMMERCIAl; ~i;:::1 

~ ~ ""\'~"'~' ' . 
~. '''l'~'. " 
~ 4 DIP COMMERCIAL * '1: 

MILITARY 4 KEY PADS 
1 PUSH BUTTON 

~'~ SEE COMPLETE PROOUCT 
_ LINE UNDER SWITCHES 

." SECTION 5100 

FREE LlNECARD AND 
3. SOLID CATALOG 20EY ON REQUEST 
STATE RELAy ........ 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOU R SPECS. 

Grayhill 
Over 

8,000,000 
Relays & 
Switches 
in Stock. 

Largest 
Relay & 

•• Switches e The 

. Distributor 
In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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GRAYHI 
NY Hauppauge, Sager Elctms. . . . . . . . . . . .. 516-348-.1300 
NY Her'I1lStead, Electronic Equip. ......... 516-536-5510 
NY Lynbrook, PeMess Radio ... ; ......... 516-593-2121 
NY Rochester, Simeona Elctms. .......... 716-326-3230 
NY Rome, Rome Elctms. ................. 316-337·5400 
NC Cary, Powell Elec. .................... 919-467·1212 
NC Greensboro, Harrvnond Elctms. .. . • . .. 919-276-6391 
OH Cincinnati, URI EIctms. ................ 513-761'4030 
OH Cleveland Pioneer/Cleveland ........ 216-587·3600 
OH Columbus, Hughes·Peters ............ 614-294-5351 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
OH Dayton, Stotts-Friedman .............. 513-296-5555 
OK Oklahoma City, Electro Entprs. . . . . . . .. 406-427·6591 
OK Tulsa, Norvell ........................ 916-254-8606 
OR Beaverton, Component Resources. . .. 503-641·6486 
OR Portland Radar EIec. Co. ............. 503-232·3404 
PA Harrisburg, Cumberland Elctms. ...... 717·232·5999 
PA Mats, Almo Elctrns., Inc ................ 412-931·5990 
PA McKean, Advacom ................... 814-476-7774' 
PA Philadelphia, Almo Elctms. ............ 216-696-4000 
PA Philadelphia, Powell EIctms.· .......... 216-366-1900 
PA Pittsburgh, Pioneer/Pittsburgh........ 412·782·2300 
RI PawtuCket. Major/Edwards EIctms. ... 401·726-7400 
SC Columbia, Dixie Elctms. . . . . . . . . . . . . . .. 803-779-5332 
SC Greenville, EMSCO ................... 803-233-4121 
TNM9mphis,Bluff City ................... 901·346-9500 
TX Dallas, Associated Aircraft ............ 214-331-4381 
TX Dallas, Norvell Elctms. ......... . . . . . .. 214-233-0020 
TX Garland, Newark Elctms. ............. .214-494·5911 
TX Irving, Harper SID.. .. .. .. .. .. .. .. .. .. . 214-621·0500 
TX Stafford, Harrison Equip. .. ... ,........ 713-879-2600 
TX Stafford, Southwest EIctms, ........... 713-491-4900 
UT Salt Lake City, Standard Supp. ........ 801-486-3371 
VA Richmond, Sterling Elclms. ........... 804-226-2190 
WA Kent, Component Resourcas, Inc. ..... 206-34()"1646 
WA Sealtle, Radar Elect Co., Inc. .......... 206-282·2511 
WI Milwaukee, Marsh Elclms. ............ 414-476-6000 
WI New Berlin, NEP Elclms. .. .. .. .. .. .... 414-786-9100 
WI Waukesha, Power/Mation ............ 414·542·2868 

GREEN ENGINEERING, 78 Stone Place, Melrosa, MA 
02176, Tel: 617-666-8994, FAX: 617·666-8255; EmpL: 5 

GREENLEE TOOL CO., Textron, 4455 Boeing Drive, 
Rockford, IL 61109, Tel: 816-397·7070, TELEX: 433-
0029GTCRKD; Sis. Mgr: J. Ange~ V.P. 

GREENRA Y .INOS., INC, 640 W. Church . Ad., 
Mechanicsburg, PA 17055, Tel: 717·766-0223, TWX: 51()" 
65Q.4939, FAX: 717· 79()..9509; FSC No.: 16681 ; EmpL: 55; 
Sis. Mgr: Phillip Myers 

GREENWICH INSTRUMENTS USA, 3401 Monroe Rd, 
Charlotte, NO 28205, Tel: 704-376-7805, TELEX: 358905 

GREIBACH INSTRUMENTS DIV, 25 Dock SI., Ml 
Vernon, NY 10550, Tel: 914-6~9717; FSC No.: 32590; 
Empl.:35 

FAX: 609-261-0921 
GRIM CORPORATION, Box 67, Triangle Industrial 

Center, Medford, NJ 08055, Tel: 609-267·7950, TWX: 51()" 
683-9392; FSC No.: 21870; Empl.: 125; Sis. Mgr: AI Henry 
........................................... 001064·1086 

Guardian Thee ~. Over Largest • Ia, B,OOO,OOO 
Relay ! • • I Relays & 
House Solenoids 

In the World. ~ ____ , In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

--- -- ---~---------' ... -- - -.- - -- --------- -- - --- - -- _._- - --- ---'-----------""-"-- --- ,._--
DIIf THE AMERICAN SWITCH 

FAX: 714-671-t426 
GRIMES COMPANY, 115 S. Arovista Circle, Braa, CA 

92621, Tel: 714-671·3931; Empl.: 25-250; SIs. Mgr: 
James T. Kries (Acting); Dis/. Mgr: Paula Lunsford 
................................................. a·1720 

GRM CORP., See Grim Corp. 

GRUENBERG OVEN CO., INC., P.O. Box 3246, 2121 
Reach Ad., Williamsport, PA 17701, Tel: 717·326-1755, 
TELEX: 350079; EmpL: 125; Sis. Mgr: James Polk 

GSE, Core Inds., 23640 Research Dr, Farmington Hills, MI 
48024, Tel: 313-476-7875, TELEX: 23-0738, FAX: 313· 
496-7249; EmpL: 105; SIs. Mg,: Harold G. Munn 

• 
i 

- ~ . - --- -----,li 

FAX: 301-561-1768 
GSI CORP., 1917 Greenspring Or, Timonium, MD 21093, 

Tel: 301·252·1768, TELEX: 292319 GSIC UR; FSC No.: 
80990; EmpL: 32 ......................... C·1850·1852 

Local Sales Offices & Reps 
P;z Tempe, Elctm. Dev. & Sis. ............ 602-436-1547 
CA EI Toro, PAR Mktg. ................... 714-766-6021 
CA San Jose, Norcal Repco .............. 406-294-1999 
CT Madison, Omni·Rep ...•.............. 203-421·4561 
FL Maitland Tri Marke Inti, Inc. . . . . . . . . . .. 306-629-5933 
IL Crystal Lake, J. D. Noble & Assocs., Inc. 

....................................... 816-456-5064 
MD Poolesville, Westerly Assocs.lnc. ..... 301·972·8176 
MA Burlington, Omn~Rep ................. 617·246-4511 
MN Bloomington, Paul Ericson & Assocs. 

612·831·5016 
MO St Louis, Abrerns & Assocs. ........... 314-569-0447 
NJ Ho-Ho-Kus, D. J. Fisher Co, Inc. ...... 201·652·0090 
OH Rocky River, Norm Case Assocs. ..... 216-333-0400 
RI Cumberland, Omn~Rep . . . . . . . • . . . . . .. 401·333-2353 
TX Irving, EIctm Dev. & Sis. .............. 214-57()"5122 
Can Chomedy, Lav~ Eicom GBM Inc. ..... 514-666-3361 

GTE CORP, Sylvania Emissive Prods./Process 
Hea~ Portsmouth Ave., Exeter, NH 03833, Tel: 603-772· 
4331, TWX: 51()"294-4471; Empl.: 200 

GTE FIBEROPTIC PRODUCTS, 2401 Reach Ad., 
Williamsport, PA 17701, Tel: 717-326-6591, 1·800-FBR· 
OPTICS; SIs. Mgr: Karen Gentis 

GTE GOVERNMENT SYSTEMS CORP., P.O. Box 
7188, Mountain View, CA 94039, Tel: 416-966-2000, TWX: 
91 ()"379-6948, FAX: 416-966-3401; EmpL: 3200; Sis. 
Mgr:, Evan S. Baker; Dis!. Mgr: Evan S. Baker 

GTE METAL LAMINATES, 1704 Bernes St., Reidsville, NC 
27320, Tel: 916-342·2381; Empl.: 260; Sis. Mgr: J. W. 
Leone 

GTE MICROCIRCUITS, 2000 W. 14th. St., Tempe, P;z 
85281, Tel: 602·968-4431, TWX: 91 ()"951-1363; FSC No.: 
16766; Empl.: 400; SIs. Mg,: Jim Kelley 

GTE PRODUCTS CORP., 2401 Reach Rd, Williernsport, 
PA 17701, Tel: 717·326-6591, TWX: 51()"656-5539; Sis. 
Mgr: Robert Fillnow .... ...... .. .. . .... .... .. ... A·1401 

GTE PRODUCTS, Circuit Board OperatiOn, Old Route 
220, P.O. Box 360, Muncy, PA 17756, Tel: 717·546-3191; 
Sis. Mgr: Rex Green 

GTE PRODUCTS GRP. (SYLVANIA), See Sylvania 
Miniature Lighting 

GTE SUPPLY, GTE Communications Systems, 5225 
Wiley Post Way, Saft Lake City, UT 84116, Tel: 8Q()..433-
4837; Empl.: 1300 

GTE SWITCHING & TELEPHONE PRODUCTS, 400 
N. WoW Ad, Northlake, IL 60164, Tel: 312-681·7100 

GTE SYLVANIA LIGHTING, Sylvania Lighting Center, 
100 Endicott Sl, Danvers, MA 01923, Tel: 617·777·1900 

GTE SYLVANIA, INC., STANDISH, ME, See Sylvania 
Control Devices 

GTI/CIRCUITS DIV, Box 217, Leesburg, IN 46538, Tel: 
21~53-3261, TELEX: 023-2653, FAX: 21~53-3633; 
EmpL: 150; SIs. Mgr: Hugh M. Walker 

GTI/ELECTRONICS DIV, P.O. Box 2096, Hadley, PA 
16130, Tel: 412-253-3161, FAX: 412·253-3853; EmpL: 
180; SIs. Mgr: Richard C. Kaufman; Dis!. Mg,: Richard C. 
Kaufman 

GUARDIAN ELEC. MFG. CO, 1550 W. Carroll Ave., 
Chicago, IL 60607, Tel: 312·243-1100, TWX: 91()"221· 
5073; EmpL: 500; SIs. Mgr: John Cotton; Dist. Mgr: Mac 
Rowell 

GUIDELINE INSTRUMENTS, 4403 Vineland Rd, Sutte a-
10, Oriando, FL 32811·7335, Tel: 306-423-8215, TELEX: 
856443; EmpL: 85; Sis. Mgr: Michael S. Shaw 

GUL TON GRAPHIC INSTRUMENTS DIV, Gullon Indl 
PI<, E. Greenwich, RI 02818, Tel: 401-1184-6800, TWX: 71 ().. 
387·1500; EmpL: 400 

GUL TON INDUSTRIES, INC, Servonic Div, 1644 
Whittier Ave., CostaMesa, CA 92627, Tel: 714-642·2400, 
800-854-4066, TELEX: 183-532, TWX: 91()"596-1352, 
FAX: 714-642·9490; FSC No.: 99564; Empl.: 320; SIs. 
Mgr: Earl Pope 

GUNTHER, W., GMBH, Virnsberger Strasse 51, D 8500 
Numberg 82, West Germany, Tel: (0)911/65521 or 65520, 
TWX: 622351 Wigu d; ErnpI.: 340; SIs. Mgr: Gunter 
Schutteis 

Refer to Gordos Corporation, Bloomfield, New Jersey for 
Representatives and Authorized Distributor information. 

GW INSTRUMENTS, INC, P.O. Box 2145, Cambridge, MA 
02141, Tel: 617-626-4096 

G W THREE INCORPORATED, 7623 Fullerton Rd, 2nd 
Floor, Springfield, VA 22153, Tel: 703-451·2043 

HACKER INSTRUMENTs, Box 657, Fairfield, NJ 07007, 
Tel: 201·226-8450, FAX: 201·808-8281; EmpL: 15 

HADES MANUFACTURING CORP, 151 Verdi St., 
Farmingdale, NY 11735, Tel: 516-2~244; FSC No.: 
51578; EmpL: 18; Sis. Mgr: K Norris 

HADLEY, ROBERT M. CO, INC, 750 West 51 st St., Los 
Angeles, CA 90037, Tel: 213-234-9091, FAX: 213-234-
2779; FSC No.: 72964; EmpL: 135; Sis. Mgr: Charles A 
Hadley 

HADRON, INC, 9990 Lee Hwy, Fairfax, VA 22030, Tel: 703-
359-6100, TELEX: 248454 TELCM UR; SIs. Mg,: D. Laiti 

HAFSTROM TECHNICAL PRODUCTS, INC, P.O. Box 
9829, San Diego, CA 92109, Tel: 619-274-8622; EmpL: 10; 
SIs. Mgr: J. A. Hafstrom 

THE HALL COMPANY, 420Eest Water St., Urbana, OH 
43078, Tel: 513-652-1376, FAX: 513-653-7447; EmpL: 69 
............•........•..•........................ a·1822 

Local Sales Offices & Reps 
AL Huntsville, Elctm. Mfgs. Agents. ....... 205-630-4030 
CA Delmar, Chapman & Chapman ........ 619-756-0412 
CA Orange, V.A. Elctms. .................. 714-633-6450 
CA Santa Clara, Context Engrg, .......... 406-746-8676 
CO Littleton, Be & Assocs. .. .. .. .. .. .. .. .. 303-894-3999 
GA Roswel~ Elctm. Mfgs. Agents ......... 404-992·7240 
IL Des Plaines, Uncoln/Hodges & Assocs. 

. . .. . .. . . . . . . . ... . . .. . . . . . . . .. . .. . . . ... 312·297·3610 
IN Indianapolis, Secor, Inc. ............... 317-1146-4132 
MD Glen Arm, J. B. Anderson & Assocs. .. 301·592·51$ 
MA Scituate, Olsen Tech. Sis. Inc. ......... 617·546-5101 
MI Dearbom, Pitcher Poulin, Inc. ......... 313-582·5450 
MO Clayton, Seltronix, Inc. ..............•. 314-862·0100 
NJ Morristown, Andrews & Andrews Inc. 

NY Clark Mills, KLM Gamer Inc. . ........ . 
NY Pittsford, KLM Garner Inc. ........... .. 
OH Dayton, Del Steffen & Assocs., Inc. ...• 
PA Pittsburgh, Del Steffen & Assocs., Inc. 

TX Richardson, Eagle Mktg. Inc. .........• 
WA Bellevue, Advanced Power Comps. ... 
WI Milwaukee, Taylor Mktg. •............. 
Can Pointe Claire, Que., A A. Gray Assocs. 

516-692-8686 
315-853-8126 
716-361·8350 
513-293-3145 

412-276-7368 
214-236-5383 
206-747·9127 
414-332-1211 

51'!1-694-6378 

696 North American offices only. For worldwide reps'& distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
HALLMARK METALS INC, 610 W. Foothill Blvd., 

Glendora, CA 91740, Tel: 213-335-1263; EmpL: 20; SIs. 
Mgt: Robert Schoenick 

HALLMARK NAMEPLATE, INC. 1855 New Highway, 
Farmingdale, NY 11735, Tel: 80D-645-9502, FAX: 516-
454-6528; SIs. Mgt: Dan Fortuna 

HALMAR ELECTRONICS, INC, 900 N. Hague Ave., 
Columbus, OH 43204, Tel: 614-275-0530, TWX: 81~-
1654, FAX: 614-274-2559; EmpL: 130 

Local Sales Offices & Reps 
,,;z Chandler, Halmar Electronics, Inc. . . . .. 602-82D-6216, 

HAMAMATSU PHOTONICS KK, 325-6 Sunayama-Cho, 
Hamamatsu City, Shizuoka Pre!, Japan, Tel: 0534-52-2141, 
FAX: 0534-56-7889; EmpL: 1200; Sis. Mgr: H. Hiruma 

HAMEG, INC, 88-90 Harbor Ad., Port Washington, NY 
11050, Tel: 516-883-3637, TELEX: 023-497-4606, FAX: 
516-883-3894 

Local Sales Offices & Reps 
CA Los Alamttos, Hameg, Inc. ............ 714-995-4435 
Can Downsview, Ont, BCS Elclms. LId. .. . . 416-661-5586 

HAMILTON METALCRAFT, 848 N. Fair Oaks Ave, 
Pasadena, CA 91103, Tel: 816-795-4811, FAX: 816-795-
9705; Sis. Mgr: Mel Stahler 

HAMILTON STANDARD CONTROLS/STANCOR, 
See Stancor/Hamilton Standard Controls 

HAMILTON STANDARD CONTROLS, 9100 Airport Dr, 
P.O. Box 11648, Fort Wayne, IN 46859, Tel: 219-747-6142, 
TWX: 810-295-0699; Empl: 3,700; Sis. Mgr: C. Michalski 

HAMILTON STANDARD DIV, United Technologies 
Corp, Windsor Locks, CT 06096, Tel: 203-623-1621 

FAX: 414-648-5244 
HAMLIN, Leka & Grove SIs., Lake Mills, WI 53551, Tel: 414-

646-2361, TWX: 910-260-3740; EmpL: 1000; SIs. Mgr: 
Ken Deans ................. Bol071, 1467, 1721,1891 

Local Sales Offices & Reps 
,,;z Phoenix, Wes1rep ..................... 602-997-8899 
CA Anaheim, Wes1rep .................... 213-404-3881 
CA San Diego, Wes1rep .................. 619-566-6580 
CA Santa Clara, Wes1rep ................. 406-98&-8833 
CO Boulder, R-G Entprs. .. . . . ... . .. . . . . ... 303-447-9211 
CT North Haven, Coakley, Boyd & Abbett, Inc. 

· . . . . . . . . . . .. .. .. . .. . .. .. .. .. . .. .. .. ... 800-225-9402 
FL ARamonte Springs, Semtronic Assocs. 

· .. . .. . .. . .. . .. . . .. . .. . .. .. .. . . . .. .. ... 305-63 1-11233 
GA Jonesboro, Wallace EIcIm. Sis. ....... 404-471-6297 
IL Skokie, IndL Rep. ..................... 312-967-6430 
IN Carmel mc ......................... 317-1144-8462 
IN Fort Wayne, TMC .. . .. .. .. .. .. .. .. .. .. 219-432-5553 
IA Cedar Rapids, Palatine SIs. ........... 319-365-8071 
KY Louisville, mc ....................... 502-499-7808 
MD Columbia, Delta III Assocs............. 301-730-4700 
MA Needham Heights, Coakley, Boyd & Abbett, Inc. 

· ... .. . .. ... . ....... .. . .. .. .. . . . .. . .... 617-444-5470 
MI Farmington Hills, J. L Montgomery Assocs. 

....................................... 313-489-0099 
MN Minneapolis, R.J, Inc. ................. 612-866-3661 
MO Blue Springs, Palatine SIs. ............ 816-229-4007 
MO Hazelwood, Palatine Sis. .............. 314-639-0800 
NH Plaistow, Coakley, Boyd & Abbett, Inc. 

NJ Marlton, Naudain Assoc. ............ .. 
NY Greal Neck, Tylinski Assocs. ......... . 
NY nhaca, Bob Dean, Inc. .............. .. 
NC Kernersville, Wallace Elctm. SIs. ..... . 
OH Dayton, Bear Mktg. .................. . 
OH Richfield, Bear Mktg. ................ .. 
TX Austin, Allied Comps. ................ . 
TX Dallas, Allied Comps. ................ . 
TX Hurst, Allied Comps. ................ .. 
WA Bellevue, Testco, Inc. ................ . 
WI Milwaukee, Indl Rep. ................ . 
Can ...................................... . 
Can Mississauga, Onl, Hi-Tech Sis. •...... 

Local DistJi/Jutors 

800-225-8402 
606-983-5300 
516-466-9070 
607-257-1111 
919-996-2742 
513-299-5877 
216-659-3131 
512-331-4494 
214-236-0408 
817-589-0456 
206-454-7422 
414-259-0965 
416-475-8500 
416-672-0284 

,,;z Phoenix, Heilind Elclms. .............. 602-437-1060 
,,;z Tempe, CircuR Specialties............ 602-965-0764 

CA Buena Park, Cypress/RPS Elctms. 
CA Fullerton, Pyramid Elctms. ........... . 
CA Hawthorne, Electrosonic Comps. ..... . 
CA San Joee, Cypress Elctms. Inc. . .....• 
CA Santa Clara, Patane Avionics ........ . 
CA Santa Clara, Pyramid Elclms. ........ . 
CO Englewood, 100 EIctms. ............ .. 
CT Bethel, Heilind Elctms. .............. .. 
CT Hartford, Hatry Elctms. .............. .. 
CT New Haven, Hairy Elctms. .......... .. 
CT Stratford, Hatry EIctms. .............. . 
CT Wallingford, Sager Elect Supp ...•.•... 
CT Waterbury, Hatry Elctms. ............ . 
FL Lakeland, AA Elec ................... .. 
FL Longwood, Intertec Inc. .. ............ . 
FL Miami, EIctm. Equip. Co. .. .......... .. 
FL Orlando, Hammond Elctm. ........... . 
FL Tampa, Leader EIctms. .............. . 
GA Atlanta, SpeciaHy Distrbg. Co. ........ . 
GA Norcross, AA EIec. .................. .. 
IL Chicago, Newark Elctms. ............ . 
IL Palatine, Ohm Elctms. .............. .. 
IN Carmel, Mex Elctms. ................ . 
IN Ft Wayne, Graham Elclms. .......... . 
IN Indianapolis, Graham Elclms. ........ . 
IA Cedar Rapids, Iowa Radio Supp. Co .. . 
MD Gaithersburg, Pioneer IWash. . ....... . 
MA Burlington, Heilind Elctms. ........... . 
MA Hingham, Sager Elec. Supp. . ........ . 
MI Grand Rapids, Calder Elctms. ........ . 
MI Oak Park, Newark Elctms. ........... . 
MN Fridley, Voyager Electronics ......... . 
MN Minneapolis, Newark Elclms. ........ . 
MO St Louis, Olive Indl Elctms. .......... . 
NH Hudson, Heilind Elclms. ............ .. 
NJ Berlin, General Comps., Inc. .......... . 
NJ Oakland, l'Ielay Spec ................. . 
NJ Pennsauken, Rasco EIctms. ......... . 
NM Albuquerque, Bell Inds. .............. . 
NY Buffalo, SummH Distr ................. . 
NY Lynbrook, Peerless Radio Corp. ...... . 
NY Rochester, Masline Elctms. .......... . 
NY Rome, Rome Elctms. ................ . 
NC Winston-Salam, Kirkman Elctms. ..... . 
OH Cincinnati, Graham Elclms. .......... . 
OH Solon, Repco ........................ . 
OK Tulsa, Radio, Inc. .................... . 
OR Portland, Radar EIec. ................ . 
PA McKeesport, Barno Radio ............ . 
TX Dalles, Harrison Equip. Co ............ . 
TX Farmers Branch, Heilind Elclms. ..... . 
TX Fort Worth, Allied Elctms. ............ . 
TX Houston, Harrison Equip. ............ . 
TX Houston, Heilind Elclms. ............ .. 
WA Kent, Interface EIctms. .............. .. 
WA Seattle, Radar Elec. Co ............... . 
WA Spokane, Radar EIec. Co. ............ . 
WI Cedarburg, AA Elec. .. .............. .. 
WI Mequon, Taylor Elec. ................ . 
Can Bumaby, B. C, Rae Indl. Elctms. ..... . 
Can Bumaby, B. c., Semad Elctms. ....... . 
Can Dorval, Que., Serned Elctms. ......... . 
Can Downsview, Ont, Rae Indl Elctms. ... . 
Can Markham, Ont, Semad Elctms. ....... . 
Can Ottawa, Ont, Semad Elctms. ......... . 
Can SUrrey, B. C, Memco Elctm. Mkts. .... . 

111 
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213-744-0255 
714-773-0781 
213-986-4455 
406-945-8400 
406-496-6151 
406-727-9810 
303-694-9444 
203-797-8600 
203-527-1881 
203-787-5921 
203-375-5866 
203-265-4600 
203-755-1181 
813-665-6941 
305-634-7777 
305-871-3500 
305-849-6060 
813-870-3315 
404-873-2521 
404-449-8670 
312-794-5100 
312-359-5500 
317-846-1323 
219-424-3422 
317-634-8202 
319-393-4510 
301-921-0660 
617-272-5610 
617-749-6700 
616-696-7400 
313-967-0600 
612-571-7766 
612-331-6350 
314-426-4500 
603-883-9536 
609-766-6767 
201-337-1000 
609-662-4000 
505-292-2700 
716-844-3540 
516-593-2121 
716-546-5373 
315-337-5400 
919-722-9131 
513-772-1661 
216-246-8900 
916-587-9123 
503-233-3691 
412-751-5966 
214-239-2750 
214-351-2058 
214-265-9341 
713-879-2711 
713-988-2711 
206-672-5800 
206-262-2511 
509-747-3053 
414-377-7500 
414-241-4321 
604-291-6866 
604-436-2515 
514-636-4614 
416-736-1750 
416-475-3922 
613-729-6145 
604-590-1553 

FAX: 716-894-1156 
HAMMOND MANUFACTURING CO., 1690 Walden 

Ave., Buffalo, NY 14225, Tel: 716-894-5710; Empl.: 1,450; 
Sis. Mgr: Ray Shattel ......... C·l058-1059; 001745 

Local Sales Offices & Reps 
,,;z Scottsdale, Mahaffey & Assocs. . . . . . .. 602-991-9790 
CA San carlos, Hickey Indl. SIs. .......... 415-594-9978 
CA Studio CiIy, Bert Moore & Assocs. .... 213-877-5955 
CO Northglenn, Challenge Sis. . . . . . . . . . . .. 303-450-2402 
FL Coral Springs, HAl Elctms. ............ 305-752-7520 
GA Atlanta, Millar Elclms. . . . . . . . . . . . . . . . .. 404-634-3350 
IL Highland Park, Bransky SIs. . .. . .. .. ... 312-433-2375 
IN Indianapolis, Wilson Tech. SIs. ........ 317-872-2513 
MD Woodbine, DJC EIcIm. SIs. ............ 301-795-7020 
MA N. Schuate, W. A Hendrickson Co. .... 617-545-0652 
MI Southfield, Component Assocs. ....... 313-355-4110 
MN Golden Valley, Ambassador Inds. Mktg. 

....................................... 612-542-8437 
MO St Louis, Kalhrinus, Kelly & Beumhauer 

. .. .... .. ... . .. ... . .. .. . . . . .. ... .. . .. .. 314-647-2400 
NY Fairport, Net SIs. ...................... 716-223-1030 

HAMMON 

CASES 
& 

CABINETS 
HAMMOND 
MANUFACTURING 

Desktop consoles 
Nema enclosures 
19" rack cabnietry 
Miniature boxes 

IN STOCK 

poco SALES DIVISION 
PORTER COMPANY 
8925 FULLBRIGHT AVENUE 
CHATSWORTH. CA 9.,3.,., 
(8.,B) 700-8727 
FAX (B.,8) 700-B453 

Itcn® 
.~ustrak 

AUTHORIZED DISTRIBUTOR 

···SUNSH:l:NE 
TIlE SOURCE FOR METERS & TEST EQUIPMENT 

ISIO (;rant .\vcnuc/Philadelphia. 1'.\ 1')11:; 
Fax: (21:;) 67.1-:;60') 

Call: 

(21:;) 776-7:;00 ill.\lIcntowlI.I'.\ 
POI) 444-:;(,00 in Baltimorc. ~ID 
(717) 2.16-:;<)00 inllarrishurg, 1'.\ 
(717) .1<)7-2600 ill Lancaster. 1'.\ 
(21:;) (,7.1-:;60() ill Philadelphia. 1'.\ & :\.1 
POI) 621-:;077 in Washington. DC & ,'.\ 
(717) S2<)-:;600 in Wilkcs-Barrc. 1'.\ 
P(2) 6:;2-S:;":; in Wilmin~toll. DE 
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HAMMON 
NY islip, ABS Technlgs., Inc. ••......•.••.. 516-277-7101 
NC Raleigh, MlIIarEIctms. •.••....•.•..•.• 919-828-8840 
OH Reynoldsbulg, Benchmark Sis. & Mktg. 

OR Portland, Wes1mark EIctms. •......•..• 
PA Philadelphia, DJC EIc\m. Sis. ...•.••.. 
TX Dallas, J. Y. SChoonmaker Co., Inc. ••.• 
WA Sealtk!, WesImalk EIctms. .........•.. 

Looal Di8tJibu1oIs 

614-861-2070 
503-641-8760 
215-334-4533 
214-349-1650 
206-261-4025 

AL Birmingham, ACK, Inc. •.•............. 205-322-D588 
AZ. PhoenIx, E~1c Palls Co. ••....... 602-277-7281 
AZ. Tucson, Southwest Sis. .....•......•.. 602-628-1613 
AR Ft Smith, Carftoo Bates . . . . . .. . . . . .. .. 501-846-8201 
AR Little Rock, Carlton Bales . . . . . . . • . . . .. 501-562-9100 
AR Texarkana, Lavender Dist Corp. ...... 501-773-4631 
CA Chalsworth, Poco Sis. ..••..•......... 818-700-6727 
CA ~ Beach, Prime Electro • . .. .. 213-379-3642 
CA Milpitas, Zack EIctms. .. . . . . . • . . . . . . . .. 408-942-5432 
CA Redwood City, H.D.a ................. 415-368-1388 
CA Sen Diego, Western Radio Elec. ...... 619-288-4400 
CA Sen Jose, Con. Parts, Inc. •............ 408-435-1200 
CA Sen Jose, Quement EIctms. .•........ 408-998-5900 
CA Sen Rafael, EIctms. Plus. . . . . . . . . . . . . • 415-457-0466 
CA Santa Ana, ITT MuHicompOnents :.... 714-635-9019 
CA Santa Clara, Pyramid EIctms. ......... 408-727-9810 
CO Denver, Fistell EIctms. ...•...•...•.•.. 303-629-1312 
CT Bridge Port, Pa/k Dlstrtlg. ............. 203-368-7200 
CT Danbury, Pilgrim Elec. •.....•......... 203-792-7274 
CT Hartford, Hstry Else. .................. 203-527-1881 
CT New London, Jan EIc\m. Supp. ....... 203-442-4386 
CT Norwalk, Cobra •............ '" .. . .. .. 203-847-6442 
CT Stratford, Hstry Elec. ..... : . . . . . . . . . . .. 203-375-5886 
CT Wallingford, Midstate Else. .....•...... 203-265-9900 
DE Wilminglon, WhlsL Elctms. ..•......... 302-652-3222 
FL Orlando, EMSCO ........•..•......... 305-849-6362 
FL Tampa, EMSCO ............•......... 813-253-2684 
GA Allanta, Ack, Inc. ............•......... 404-351-6340 
GA Norcross, WMehead EIctms. ......... 404-923-6667 
GA Norcross, Wholesale Dlst ............ 404-447-8431 
IL Chlcego, Newark Elec ............•.... 312-784-5100 
IL Joliet, Mainline Elec. .................. 815-436-3900 
IL Mt Prospect, Magnuson EIctms. .. .... 317-958-0700 
IL Niles, Joseph Elec. ................... 312-297-4200 
IL Wheeling, Hawk Elec.. . .. . .. . .. . .. . .. . 312-459-4030 
IN Indianapolis, Advent Elec. . . . .. . .. . .. .. 317-872-4910 
IN Indianapolis, Mar Elec. ................ 317-633-6699 
IN Lafayette,C.W.Y. Else. ................ 317-448-1611 
IA Cedar Rapids, Dee Elec. .............. 319-365-7551 
KY Louisvilk!, Peerless EIctms. ........... 502-637-7677 
LA New Orleans, W. a Allen Supp. ....... 504-525-8222 
MD Beftsvilk!, Mark EIctms. ............... 301-792-0072 
MD Gaithersburg, M. S. Else. .............. 301 -921-0200 
MA Haverhill, Spartan Elctms. ............. 617-373-1200 
MA Lynn, Land Else. SUpp................. 617-592-2220 
MA Needham, Y.D.L ...................... 617-449-1005 
MA Wellesley Hills, TarQet Elctms. SUpp. .. 617-235-2545 
MI\ Woburn. Abbott Elec. ................. 617-935-2040 
MI Farmington Hills, Advenl Elctms. ...... 313-477-1650 
MN Minneapolis, Bergquist. . . . . . . . . . . . . . .. 612-835-2322 
MN Minneapolis, Tortec Corp .............. 612-866-3662 
MO Kansas City, electronic Supp. ......... 816-931-0250 
MO St Louis, Van Sickle Radio ........... 314-621-5000 
NV Las Vegas, Kiesub Corp. .. . . . . . . . . . . .. 702-733-3888 
NH Dover, American Radio Corp. ......... 603-335-3118 
NJ Edison, Brownell Elctms............... 201-287-2037 
NJ 0aIdand, Relay SpeciaHies............ 201-337-1000 
NJ Raritan, Masters Elctm. Supp. ......... 201-725-3533 
NM Albuquerque, BaIa Tron Elctms. ...... 505-344-2381 
NY Buffalo, Genesee 100 Elec. ...•....... 716-873-9661 
NY Buffalo, Summit Dist ................. 716-887-2800 
NY Commack, Spartan Elctms. ....•..•... 516-499-9500 
NY Hempstead, Davis Elctms. ............ 516-483-9200 
NY Poughkeepsie, Chief Elctms. .. .. .. .. .. 914-471-1300 
NY Rochester, Goldcrest Else. . . . . . . . . . . .. 716-546-8464 
NY Rochester, Masline Else. .. . . . . . . . . . . .. 716-546-5373 
NY Rorne, Rome Elec.. .. .. .. . .. .. .. .. . ... 315-337-5400 
NY Syracuse, Salina Elec. ................ 315-422-2336 
NY Troy, Trojan Else. ..................... 518-272-4481 
NO Greensboro, Hammond Else. ......... 919-275-6391 
NO Raleigh, BrowneH Electro ............• 919-876-8524 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Cleveland, Roberls Else. .............. 216-238-171 I 
OH Cleveland, Setectronics .•........•.... 216-243-9700 
OH Columbus, Thompson Else. Supp ..... 614-226-6191 
OH Dayton, Stotts Friadman .............. 513-298-5555 
OH Toledo, Warren Radio ................ 419-248-3364 
OK Oklahoma City, Radio, Inc. ............ 405-528-2391 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
OR Tolado,lnternationai Co. .............. 503-336-2221 
PA Drexel Hill, Kass Elec. ...•............ 215-449-2300 
PA Erie, Warren Radio ................... 814-454-5285 
PA McKean, Advacom ...•.......•....... 814-476-7774 
PA Wayne, Peak Elec. ........ ".. .. .. .. .. 215-293-9000 
PA York, Rosen Elctms. .................. 717-643-3675 
RI Pawtucket, Jabbour EIctrn. Supp. ..... 401-728-4600 
RI PawtUcket Major Else. Supp. ......... 401-725-7400 
SC Charleston, Wholsale Inds. Elctms. .... 603-722-2634 
SC Greenville, EMSCO ................... 603-233-4121 

Manufacturers and Sales Offices Directory 
TN Knoxville, BorlttJrant Bros. ............ 615-573-9151 
TX Austin, Galtronics .. ............ ....... 512-837-7470 
TX Corpus Christi, ~Ies Else. ... ;..... 512-883-5103 
TX Dallas, Ofl-the-SheK Camps. ....... . .. 214-247-OOS2 
TX Dallas, Wholesale Else. ............... 214-824-3001 
TX Ft Worth, Allied Else. ................. 817-336-5401 
TX HoustOn, Electrotex .......... ,.. .. .... 713-526-3456 
TX HoustOn, The AHair Co. ............... 713-462-3029 
TX MIdland, ESI Supp. .. .. .. .. .. .. .. .. .. .. 915-684-9857 
TX San Antonio, AUax Elctms. ............ 512-828-0503 
TX San Antonio, Sherman Else. ........... 512-224-1001 
UT Salt Lake City, Standard Else. SUpp. .. 601-486-3371 
VA Norfolk, Norfolk Wire ................. 604-499-11 00 
WA Bellevue, IntegratadElec. ............. 206-455-2727 
WI Mequon, Taytor Elec. ................. 414-241-4321 
WI OshkOsh, EIc\m. Inds. . . • . • . . . . . • . . . . . . 414-235-8930 
WI Racine, Badger EIc\m. SUpp. ... . .. .. .. 414-837-1256 

HANCOCK ELECTRONICS CORP, 1.35 King St, P.o. 
Box 557, Cohasset, MA 02025, Tel: 617-383-6610, FAX: 
617-383-8614; FSC No.: 66851; EmpL: 8; SIs. Mgr: Robert 
H. Sturdy 

H & T COMPONENTS INC, Unilech PIc., 35 Carlough 
Road, Bohemia, NY 11716, Tel: 516-567-2282, TELEX: 
510-228-7888; SIs. Mgt: Joe Vallerand; Dist. Mgr: Mario 
Nardini 

HANDY & HARMAN ELCTRN. MATLS. CORP., 72 Elm 
St, Box 1031, N. AUleboro, MA 02761-1031, Tel: 617-695-
1401, TELEX: 6711549, FAX: 617-695-7585;EmpL: 400; 
SIs. Mgr: T. Longo 

HANKSCRAFT. MOTORS, Diy. of Gerber Prods. Co.. 
P.O. Box 120, Reedsburg, WI 53959, Tel: 808-524-4341, 
FAX: 608-524-6779; EmpL: 550 

HANOVIA, 100 Chestnut St, Newark, NJ 07105, Tel: 201-
589-4300, TELEX: 13-8531; ErnpL: 250 

HANSCOM, H. F, CO., INC., 225 Chapman SI., 
Providence, RI 02905, Tel: 401-94H455, TELEX: 952107, 
FAX: 401-781-8835; Empl.: 50; SIs. Mgr: John E. 
Christiansen 

HARBISON INDUSTRIAL PRODUCTS, Sub. of 
Polymer Corp, 7205 Hibbs La, Levittown, PA 19057, Tel: 
215-943-9000, FAX: 215-949-1518; ErnpL: 40 

HARDIGG INDs.. INC, North Main St, South DeerHeld, MA 
01373, Tel: 413-665-2163, TELEX: 955431; FSC No.: 
11214; Sis. Mgr: Norman F. Roberts 

HARDMAN INC, 600 Cortlandt SI., Belleville, NJ 07109, Tel: 
201-751-3000, TWX: 710-995-4940; EmpL: 105 

HAROWE SERVO CONTROLS, Bowmar Inst Corp., 
Westtown Ad. at West Chester Pike, W. Chester, PI', 19380, 
Tel: 215-892-2700, TELEX: 685-1176; FSC No.: 06989; 
Empl.: 350; SIs. Mg': Lu Weslerfield 

HARREL, INC., 16 Fitch SI., E. Norwalk, CT 06855, Tel: 
203-666-2573; Sis. Mgr: Richard Decew ...... 0.1130 

Local Sales Offices & Reps 
CA Sherman Oaks, Windsor Dynamics ... 213-990-4173 
CA Walnut Creek, Viking Instr. ............ 415-948-1226 
NY cazenovia, P. M. Decew, Inc. • . . . . . . . . . 315-655-8602 
NC Pineville, Beck Sis. .. .. . .. .. .. .. . .. .... 704-542-9329 
OH Madina, Odessa Instr. Co. . . . . . . . . . . . . . 216-725-0575 
PA Elkins Park, Edwin F. Gregg .......... 215-635-0450 
TN Knoxville, Robart Olsen Co. . . . . . . . . . .. 615-688-4036 

HARRIS CORP, Computer Systems Diy, 2101 W. 
Cypress Creak Ad., Ft Laudei-daie, FL 33309, Tel: 305-974-
1700, TWX: 510-956-3096; FSC No.: 29436; E...,I.: 1000 

HARRIS CORP, Dracon Diy., 809 Calle Plano, Camarillo, 
CA 93010, Tel: 605-987-9511, TELEX: 182327; Enipl.: 325; 
SIs. Mgr: Tom Erdmann; Dist. Mgr: KeHh Boutillier 

HARRIS MICROWAVE SEMICONDUCTOR, 1530 
McCarthy Blvd., Milpilas, CA 95035, Tel: 408-433-2222, 
TWX: 910-338-2247, FAX: 406-432-3268; SIs. Mgr: VIC 
Kovacevic 

HARRIS SEMICONDUCTOR, Box 883, Melbourne, FL 
32901, Tel: 305-724-7400, TWX: 510-959-6259; FSC No.: 
34371; E...,L: 2300; SIs. Mgr: Dan McCranie; Dis!. Mgr: 
Charles H. Beaty 

HARTLEY PRODUCTS, 1200 N. 23rd St, SIe. 105, 
Wilmington, NO 28405, Tel: 919-763-7422; SIs. Mgr:·R. 
Schmetterer 

HARTMANN, 10097 Tyler Place, Ijamsville, MD 21754, Tel: 
301-631-1055, FAX: 301-831-8072; EmpL: 2; SIs. Mgr: 
Nancy SchwartZ. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .. a·1722 

Local Sales Offices & Reps 
AZ. Tempe, Hans Tech. Assocs. .......... 602-638-3545 
CA Torringlon, Phoenix Sis. ... ,.......... 203-496-7709 
CT Torringlon, Phoenix Sis. .............. 203-496-7709 
IA Cedar Rapids, Tech. EIctms., Inc. ..... 319-366-5443 
PA Frazer, IndL Camps. . .. .. .. .. .. ... .. . .. 215-81l9-O!l50 
TX DaHas, EdwardAyrnond Co. .......... 214-826-7620 
WI Milwaukee, Taytor Mktg; .............. 414-332-1211 

HARTMAN SYSTEMS, Figgie Inll., 360 WoK Hill Ad., 
Huntington Sta., NY 11746, Tel: 516-427-7500, TWX: 510-
226-6982; FSC No.: 92220; E...,L: 310; SIs. Mgt: Robert 
Griffith 

HARTWELL CORP ,900 S. Richfield Ad., Placentia, CA 
92670, Tel: 714-993-4200, TELEX: 683-485, TWX: 910-
596-1294; FSC No.: 83014; E...,L: 425 

HARWIL, 154817th St, Santa Monica, CA 90404, Tel: 213-
829-2310, FAX: 213-829-2259; ErnpL: 10 

HASCO COMPONENTS, INC, 247-40 Jericho Tpke., 
Bellrose Village, NY 11001, Tel: 516-328-9292, TWX: 710-
582-5750, FAX: 51E/-326-9125; Ernpl: 30; SIs. Mgt: Tab 
Hauser ............................ a·1468-1476, 1723 

Hathaway 
FAX: 918-438-7629 

HATHAWAY CORPORATION, Motor Products 
Div., 10837 E. Marshal~ Tulsa, OK 74116, Tel: 918-438-
7800; E...,L: 60; SIs. Mgr: Kart Jacobsen ...... a.1~13 

HAUMAN, INC_ 2031 Ringwood Avenue, San Jose, CA 
95131, Tel: 408-434-0688, TWX: 510-101-2820, FAX: 408-
434-9832; SIs. Mgr: Tom Trieu ... 001413,1746-1747 

Local Sales Offices & Reps 
AL Huntsvilk!, B & C Instruments, Inc. .... 205-883-6530 
CA canoga PI<, RAG Elctms., Inc. ........ 818-996-6500 
CA Hayward, Allied EIctms. ............... 415-770-0590 
CA Laguna Hills, lSI Svcs. ................ 714-582-9160 
CA San Diego, Instr. Engrs. ............... 619-266-6344 
CO Broomfield, Instr. Repair Labs. ........ 303-469-5375 
CT Newtown, Connecticut Cal Labs ...... 203-270-1263 
FL TIIIf1l8, Tampa Instrmn. ............... 813-623-3979 
GA Norcrosa, Alliad Elctms. . . . . . . . . . • . . . •. 404-377-3555 
IL Elgin, Alliad Elctms. .•.... :............ 312-897-6200 
IN Indianapolis, Loren Green ............. 317-293-9827 
KS Lenexa, A-Tech ...................... 913-288-9644 
MD Marlow Hgts., Alliad Elctms............ 301-423-0161 
MA N. Billerica, Electra Test .............. 617-667-6541 
MN Minneapolis, Tonka Tech. Labs. ....... 612-593-1770 
NJ Clarksburg, Accutest Instrs. ........... 609-259-0460 
NY Great Neck, Instr. Mart .... . .. . .. . .. . .. 516-487-7430 
NY Mineola, Alliad Elctms. .•.............. 516-248-2360 
NC Raleigh, Alliad Elctms. .•.............. 916-676-5645 
OR Portland, Wastcon Inc. ................ 503-283-0132 
PA New Hope, John Bell ................. 215-862-3762 
TX Ft Worth, Allied Elctms. ..... ....... ... 817-336-5401 
TX Garland, Tucker Elctms... .. .. .. .. .. .. 214-348-8800 
WA Radrnond, Vanguard EIctms. .......... 206-823-4111 

HAVERLY SYSTEMS, INC, 78 Broadway, Box 919, 
Denville, NJ 07834, Tel: 201-627-1424, TELEX: 710-987-
6402; Empl.: 33; SIs. Mgr: Wm Parkins 

HAYDON SWITCH & INSTRUMENT, 1500 Meriden Ad., 
P.O. Box 3329, Waterbury, CT 06705, Tel: 203-756-7441, 
TELEX: 643652 - HSIINTLWBY; FSC No.: 02005; ErnpL: 
350; SIs. Mgr: Christopher Bertellotti 

HAZELTINE CORP., Emerson Electric Co, Cuba Hill 
Ad., Greenlawn, NY 11740, Tel: 516-261-7000, TELEX: 96-
7800, TWX: 510-226-0239; E...,L: 2,300 

HBS EQUIPMENT CORPORATION, 3000 Supply Ave., 
Los Angales, CA 90040, Tel: 213-726-3033, TWX: 910-
58()..3179, FAX: 213-666-9982; Ernpl: 50; SIs. Mgr: D. 
Daniel 

FAX: 714-261-6584 
HC POWER INC.; 1801E. Carnegie Ave., Santa Ana, CA 

92705, Tel: 714-261-2114; SIs. Mgr: Jack Graham 
•..•..•.....•.•.............••.....•.........•... 001749 
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Manufacturers and Sales Offices Directory 
I..ooa1 Sales Offices & Reps 

CA Laguna Hills, Electro-Venture .•....... 714-581-9244 
CA Los Alami1os, Power Specialists ...... 213-594-9418 
CA San Jose, Electro-Venture .•..•....... 408-727-1553 
CA Santa Clara, Electro Venlure .. .. .. . ... 408-927-1553 
CA Vista, Power Specialists ...•.......... 619-728-4799 
CO Englewood, Taylor Mldg. .. . . . . . . . . . . .. 303-850-0207 
FL Land-O-Lakes. AJ.'s Power Source... 813-996-2583 
MA Sou1hboro, Sullivan Tech. SIs. ........ 617-485-2215 
MN Minneapolis, EIectro-Serv ............. 612-338-3475 
OH Brunswick, Roberts EIc1ms. ........... 216-238-1711 
OR Lake Oswego, Power Sys. ............ 503-274-1800 
TX Dallas, Dyna Mark Sis. .... .. .... .. .... 214-437-3333 
lIT Ogden, Taylor Mldg. .................. 801-546-9570 

HDR POWER SYSTEMS, INC, 600 Oakland Park Ave., 
Columbus, OH 43214, Tel: 614-262-6832; Empl: 90; SIs. 
Mgr: Harlan W. Bales 

HDS INC, 12310 Pinecres1Rd,Res1on, VA 22091, Tel: 703-
621Hl200, TELEX: 64585, FAX: 703-620-3169; Empl: 110 

HEADWAY RESEARCH, INC, 3713 Fores1 La, Garland, 
TX 75042, Tel: 214-272-5431, TELEX: 73-0257; Empl: 50 

HEATH CO, Hilltop Road, Sl Joseph, MI49065, Tel: 616-
982-3200, TELEX: 72-9421; Empl: 2000 

HEAT SYSTEMS-ULTRASONICS, INC., 1938 New 
Hwy, Farmingdale, NY 11735, Tel: 516-694-9555, TELEX: 
825-339; Empl: 35; Sis. Mgr: Irwin Leibson 

HECON CORP, 31 Park Ad., Timon Falls, NJ 07724, Tel: 
201-542-9200, TELEX: 13-2457; Empl: 200; Sis. Mgr: P. 
Shine; Dist. Mgr: R Drum 

HEI CORPORATION, 350 E. Randy Road, Carol Stream, IL 
• 60188, Tel: 312-665-5500; EmpL: 10 

HEI, INC_, Hybrid Electronics Div., 1495 Steiger Lake 
Ln, Victoria, MN 55386, Tel: 612-443-2500, ESYLNK: 
62940281, FAX: 612-443-2668; EmpL: 200; Sis. Mgr: Dale 
Nordquist ...................... A'I737; 8'1272-1273 

~HElinc. 

FAX: 612-443-2668 
HEI,INC., Optoelectronics Div., 1495 Steiger Lake La, 

P.O. Box 5000, Victoria, MN 55386, Tel: 612-443-2500, 
TWX: 51 1Hl01-7785, ESYLNK: 62940281; Empl: 200; Sis. 
Mgr: Dale Nordquist........... A'I737; B'1272-1273 

Local Sales Offices & Reps 
AL Huntsville, REP, Inc. .................. 205-881-9270 
AZ Phoneix, Toward Engrg. .............. 602-955-3193 
CA Mountain View, Leddy Assocs. ... . . . . . 415-969-6313 
FL Orlando, Werndli & Assocs. ........... 305-851-1923 
GA Tucker, REP, Inc. ..................... 404-938-4358 
KS Kansas City, A-Tronic ................. 816-224-2131 
IL Chicago, Synmark SIs. ................ 312-390-9696 
TX Houston, Matthews & Assocs. ........ 713-496-1747 
NH Nashua, Bell Controls Inc. ............ 603-882-6984 
NJ Pitman, Colrud Corp. .. .. .. .. .. .. .. .. .. 609-589-5886 
TX Austin, Matthews & Assocs............ 512-346-2969 
NC Raleigh, REP, Inc. ..................... 919-851-3007 
TX Dallas, Mathews & Assocs. ........... 214-248-7881 
VA Res1on, Colrud Corp. South . . . . . .. . ... 703-621Hl612 

HEINEMANN ELECTRIC CO., Brunswick Pike, All file. 
61, P.O.Box 6800, Lawrenceville, NJ 08848-0800, Tel: 609-
882-4800, TELEX: 843431; FSC No.: 74193; EmpL: 480; 
Sis. Mgr: N. J. Alzamora ................. a'1315-1318 

Local Sales Offices & Raps 
AL Binningharn, Austin BrownAssocs. Inc. 

AL Mobile, Austin Brown Assocs., Inc. ... . 
AZ Phoenix, O'Donnell Assocs. SW ..... . 
CA San Diego, O'Donnell Assocs., Inc. .•.. 
CA San Jose, O'Donnell Assocs. No. .... . 
CA Torrance, O'Donnell Assocs., Inc. .... . 
CO Englewood, CompuTech Mldg. ....... . 
FL Oviedo, Conley & Assocs. .......... .. 
GA Decatur, Austin Brown Assocs. Inc. .. . 
ID Boise, Ternco Northwes1 ............ .. 
IL Northbrook, D. Dolin Sis. ............ .. 
IN Fl Wayne, O.H. Bromberg & Assocs. .. 
IA Hiawatha, Ard Sis. Co. .............. .. 
KY Louisville, O.H. Bromberg & Assocs. .. 
MA Southboro, Sullivan Tech. Sis. ........ 

205-822-6198 
205-344-0728 
602-944-9542 
619-578-1645 
408-432-1940 
213-539-9684 
303-773-3981 
305-365-3283 
404-457-6381 
206-345-2051 
312-496-6nO 
219-458-6010 
319-393-6392 
502-456-1498 
617-485-2215 

MI Southfield, L H. Dickelman Co. 
MN Minneapolis, Furber SIs. Co, Inc ...•... 
MO Creve Coeur, Hill & Co ............... . 
MO Kansas City, Hill & Co ............... .. 
NJ Ridgewood, Ballou, Inc. .. ............ . 
NM Albuquerque, O'Donnell Assocs. SW .. 
NY Farmington, Canavan-Scanlon ....... . 
NY Syracuse, Canevan-Scanlon ......... . 
NC Charlotte, J. Rudisill Assocs. ......... . 
OH Cleveland, Brown Elect Prod. ........ . 
OH Dayton, KW Elctm. Sis .............. . 
OH Dayton, O. H. Bromberg & Assocs. ... . 
KY Louisville, O.H. Bromberg & Assocs. .. 
OR Hillsboro, Ternco Northwes1 ......... . 
PA Allison Park, KW Electm. Sis. ........ . 
NJ Lawrenceville, DVS Co ............... . 
TN Brentwood, Austin Brown Assocs. Inc. 

TX Dallas, Glidden Electro Equip. ........ . 
TX Houston, Glidden Electro Equip. . .... . 
WA Kirtdand, Ternco Northwesl .......... . 
WA Spokane, Ternco Northwest ......... . 
WI Milwaukee, Key Entpr. .. .... ' ........ .. 

Local Distributors 
AL Montgomery, Southern Controls ..... . 
CA Buena Pk., Cypress Elctms. .......... . 
CA Chatsworth, POCO SIs. .............. . 
CA Inglewood, Newark EIc1ms. .......... . 
CA Los Angeles. Mester Distrs. .......... . 
CA San Carlos, Campbell & George ..... . 
CA San Jose, Gazco SIs. ................ . 
CO Aurora, Jet Elctms. .................. . 
CO Denver, CSID Inc ..................... . 
CO Denver, Newark Elctms. ............ .. 
CT Hartford, L E. Whelan Co ............ .. 
CT New Haven, Green Shaw Co ......... . 
FL Oviedo, Dixie SIs. .................... . 
GA Allanta, Georgia Control can ........ . 
IL Chicago, Newark Elctms. ............ . 
IL Morton Grove, Nedco Elctms. ........ . 
IL Northbrook, Classic Comps. Supp. . .. . 
IN Indianapolis, Graham EIc1ms. ........ . 
KS Edwardville, C. Tennent & Sons ...... . 
MD Columbia, Azlech Elctms. ............ . 
MA Newton, Green Shaw Co ............. . 
MA Woburn, Apparatus Svc. ............ .. 
MI Oak Pk., Newark Elctms. ............ .. 
MI Southfield, Michigan Lectrols Corp. .. . 
MI Troy, 1/0 Corp. of Detroit ............ . 
MN Minneapolis, Newark EIc1ms. ........ . 
NH Hudson, C & H Elctms. .............. . 
NJ Lawrenceville, Riverside Camps. Supp. 

NY Johnson City, Help Elctms., Inc. ...... . 
NY Melville, Arrow Elctms. ............... . 
NY Roslyn, 1/0 Corp. of NY ............ .. 
NY Whttes1one, Power Electro Supp. Co. 

NC Charlotte, Joyce SIs. Co ............. .. 
OH Cleveland, 1/0 Corp. of NY .......... . 
OH Dayton, Duellman Elec. .. ............ . 
OH Dayton, Stotts Friedman Co. . ........ . 
OH Shandon, Cartessa Corp. ............ . 
OH Solon, REH Electms. ................ .. 
OH Valley View, Newark EIc1ms. ......... . 
OR Portland, Taylor Else. ................ . 
PA Conshohocken, 1/0 Corp. of America 

313-353-8210 
612-681-3620 
314-432-1136 
816-561-2593 
201-444-6990 
505-883-1030 
716-924-7450 
315-437-1271 
704-377-6901 
216-331-2072 
513-890-2150 
513-434-8788 
502-456-1498 
503-849-8375 
412-487-4300 
609-896-1112 

615-373-2068 
214-341-0610 
713-681-1415 
206-821-5434 
509-534-8635 
414-453-9462 

205-277-5030 
213-744-0355 
818-700-8727 
213-671-7066 
213-452-1229 
415-594-1994 
408-263-6503 
303-364-1000 
303-292-9594 
303-757-3351 
203-728-5800 
203-397-0710 
305-365-5211 
404-876-8833 
312-784-5100 
312-966-6000 
312-272-9650 
317-634-8202 
913-441-1801 
301-995-6800 
617-969-8900 
617-933-5999 
313-967-0600 
313-353-1350 
313-563-9066 
612-331-6350 
603-882-1133 

609-696-1611 
607-729-3528 
516-694-6800 
914-964-1940 

212-767-1447 
704-377-1555 
216-432-2684 
513-461-5010 
513-298-5555 
513-738-4477 
216-248-1636 
218-447-8860 
503-233-5321 

.. • . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 215-825-4610 
PA Erie, REM EIc1ms. .................... 814-453-5626 
PA Wes1 Chesler, Wes1 Chester Else. & Electrll. 

....................................... 215-696-7500 
TN Hixson, Techni-Tronics, Inc. ........... 615-842-0514 
TX Dallas, Geeco SIs. Co ................. 214-341-2626 
TX Garland, Newark Elctms. ............. 214-494-5911 
TX Houston, Newark EIc1ms. ............. 713-782-4800 
VA Ashland, Hanover Con1rols & Supp. Corp. 

. .. . . . . . . . .. .. .. . .. . .. . .. . . . . .. .. . . .. .. 804-798-2007 
VA Charlottesville, Va Radio Supp. Co. Inc. 

....................................... 804-298-4184 
WA Seettle, H. C. Campbell Co. ........... 208-433-1900 
WI Milwaukee, Hum Co. .................. 414-363-1781 

HEITZ, KARL, INC, P.O. Box 427, Woodside, NY 11377, 
Tel: 718-565-0004; Empl.: 15 

HELICAL PRODS. CO., INC., Box 1069, Santa Maria, CA 
93456-1069, Tel: 805-928-3851, TWX: 910-351-5856, 
FAX: 805/928-2369; FSC No.: 13201; Empl: 55; Dist. 
Mgr: John Ricker 

HELIONETICS, INC., DECC Div., 17312 Eastman St, 
Irvine, CA 92714, Tel: 714-261-8313, FAX: 714-261-0413; 
SIs. Mgr: Charles Carter 

HELM INSTRUMENT CO, INC., 1387 Dussel Drive, 
Maumee, OH 43537, Tel: 419-893-4356, TELEX: 28-6078, 
FAX: 419-893-1371; Empl.: 55 

HELM I 

CIRCUIT 
BREAKERS 
E-T-A 
CARLlNGSWITCH 
HEINEMANN 

UL, CSA, VDE. 
Commercial, Military. 

IN STOCK 

POCO BALES OIVIBION 
PORTER COMPANY 
BB25 FULLBRIGHT AVENUE 
CHATSWORTH, CA B .. 3 .... 
(8"B) 700-S727 
FAX (S"S] 700-8453 

Heinemann 
1~~~~O e~ 8.0~~~~OO 
Circuit • • Relays & 

Breakers Switches 
in Stock. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 699 



HENES 
HENES PRODUCTS, 4225 E. Madison St., Phoenix, P;z 

85034, Tel: 602-275-4126, TELEX: 530101; EmpI.: 25 

HERAEuS CERMALLOY DIVISION, Heraeus, Inc. 
UnIon Hill Induslrial PIIIk, W. Conshohocken, PA 19428, 
Tel: 215-825-6050, TELEX: 846-461; EmpI.: 60; SIs. Mgt: 
W. Wilson, Jr. . 

HERAEUS INC. Temp. MeasurernenlGroup, lllA 
Corporate Blvd., S. Plainfield, NJ 07080, Tel: 201-755-4800, 
FAX: 201-754-9494; EmpL: 250 

HERBERT PRODS. INC. 180 Linden Ave., Westbury; NY 
11590-0384, Tel: 51&-334-6500, TWX: 510-222-5963, 
FAX: 516-334-6538; EmpI.: 98; SIs. Mgt: a J. Simmons 

HERME1lC SEAl CORP. 4232 Temple City Blvd., 
Rosemead,CA 91 no, Tel: 213-283-0411, TWX: 910-587-
3352, FAX: 818-443-6610; FSC No.: 04820; EmpI.: 200 

HERMETIC SWITCH, Box 1325, Hwy. 92, Chickasha, OK 
73018, Tel: 405-224--4046, TELEX: 796125 Hermetic 
CKSA; FSC No.: 65823; EmpI.: 150; SIs. Mgt: R 
HeIms/Dar1a Ballard ........ ;.................. B-1724 

Locsl SaIe8 0fficfI8 & Reps 
CA AroaIIa, V. Gott & Assocs. ............ 818-445-9728 
CA San Diego, V. GoH & Assocs. ......... 619-586-5320 
GA Atlanta, EleCtro Technlg. Prods. ....... 404-262-1522 
KS Lenexa, Midlec Assocs. ............... 913-54H)505 
MO Timonium, Heller Sis. .....•..•..•...•. 301-252-4780 
MA Canton, New England EIcIrn. Sis. ..... 617-828-4835 
MN Minneapolis, Peterson Sis. & Assocs. 

MO St Louis, Midlec Assocs. ............ . 
NY" Oceanside, CUrrent IneIs. ........ , ...•. 
NY Rochester, EIecIronic MkIg. Assocs. .. 
DR Beavel1on, LD EIcIms. ............... . 
PA Furlong, Avenir ....••...............•. 
TX Austin, R F. Kimball Co. . ........•..•. 
TX HoustOn, R F. Kimball Co .•........... 
TX Richardson, R F. Kimball Co. ........ . 
WA Snohomish, LD EIcIms. .............. . 
WA Spokane, LD EIcIms. ...........•....•. 

612-835-5281 
314-275-8686 
516-878-3895 
716-427-8115 
503-684-8221 
215-348-8290 
8OD-442-4506 
713-890-8810 
214-231-3447 
206-568-0511 
509-922-4883 

HERTNER DIV. 12690 Elmwood Ave., Cleveland, OH 
44111, Tel: 216-252-4242, TELEX: 98-5552; ErnpL: 125; 
SIs. Mgt: S. Steven 

HEWLETT 
PACKARD 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

2'1418 P.rthen~ 51.. Canoga Park. CA 9' 304 • (8181998-6500 

i 

CAll US TOll FREE 

1-800-732-3457 
IN CALIFORNIA TOll FREE 

1-800-272-4225 

RENT/BUY 
ELECTRONIC 

TEST. EQUIPMENT 

NBS 
TRACEABLE 

LAB ON PREMISES 

30+ NAME BRANDS 

Manufacturers and Sales Offices Directory 

HERTZ FIL TEA, 3AerialWay,SyosseI, NY j 1791, Tel: 516-
822-4no; ErnpL: 22 

HEURISTICS INCORPORATED, 9845 Horn Ad., Sle. 
170, Sacramento, CA 95827, Tel: 916-369-6806, TElEX: 
4940010, FAX: 916-369-6175; EmpL:37; Sis. Mg,: Robin 
G.Smith 

HEWLETT-PACKARD CO., 19310 Pruneiidge Ave. CIC, 
IFD, Cupertino, CA 95014, Tel: Call local Sis. Off.; Empl.: 
82,000; SIs. Mg': Richard Alberding, VP Mktg> 
.. . . . . . . .... . .. . .. . . ... .. . . .. . . . ... . . .. .. .. 001258-1259 

Local Sales Offices & Reps 
Al Birmingham ..............•........... 
Al Huntsville ...•........................ 
AK Anchorage ......•.................... 
P;z Phoenix ..•............•.............. 
P;z Tucson ............................... . 
CA Brisbane ............................• 
CA Fresno •.........•.................... 
CA Fullerton ............................ . 
CA Goleta ....•............•.............. 
CA Long Beach ......................... . 
CA Los Angeles ...........•...•.......... 
CA Palo Alto ........•.................... 
CA Pleasanton ..•.............•.......... 
CA Sacramento .........•................ 
CA San Diego ........................... . 
CA Santa Clara ............•............. 
CA Thousand Oaks ..................... . 
CO BoUlder ...........•................... 
CO Englewood .......................... . 
CT Bridgeport ........................... . 
CT Wallingtord •......................•... 
Fl Ft lauderdale ....................... . 
Fl Jacksonville •......................... 
Fl Melbourne ........................... . 
Fl Orlando ............................. . 
Fl Pensacola .....•...................... 
Fl Tampa .............................. . 
GA Atlanta .............................. . 
GA Noroross ...................•......... 
HI Honolulu .....••............•......... 
10 Boise ................................ . 
Il Bloomington ......................... . 
Il Chicago ............................. . 
Il Naperville .....•...............•...... 
Il Rolling Meadows .................... . 
IN carmel .............................. . 
IN Ft Wayne ........................... . 
IA Cedar Rapids ........................ . 
IA West Des Moines ................... . 
KS WIChita .............................. . 
KY Louisville ............................ . 
LA Kenner .....•............•............ 
MD Baltimore ............................ . 
MO Rockville ...•...............•......... 
MA Andover •.......................•..... 
MA Burlington ...............•........ " ... 
MI Grand Rapids ...........•............ 
MI Novi ........•.........•.....•......... 
MI Troy ................................. . 
MN SLPaul ..•............•............... 
MO Bridgeton ............................ . 
MO Kansas City ........•....•............ 
NE Omaha .............................. . 
NJ Paramus ....................•..•..... 
NJ Piscataway ....••...........•...•..... 
NM Albuquerque ...............•......... 
NM los Alamos ......................... . 
NY Albany .............................. . 
NY Clarence ............................ . 
NY Fairport .........•..................... 
NY UVf!lllOOl .•.•..•....•.•..•............ 
NY Manhattan ........................... . 
NY Purchaae •..•......................... 
NY Wappinger Falls ....•................. 
NY Woodbury ......•............•..•..... 
NC Cary ...••....•........ ; .............. . 
NC Charlotte ............................ . 
NC Greensboro .......•............•..... 

~ ~~n~·:::::::::::::::::::::::::::: 
OH Cleveland .•.•.....••......•.......... 
OH Miamisburg •.•........................ 
OH Toledo ..•............................ 
OH Westerville .•.......•................. 
OK Oklahoma Cily ...................... . 
OK Tulsa ....••.........•.•............... 
DR Wilsonville ...•........•......•........ 
PA Harrisburg •..•........•......•........ 
PA PlHsburgh ......•.....•......•........ 
PA Valley Forge ....... : .........•....... '. 
SC Columbia ........•..•.•..........•.... 
SC Greenville ...•..••....••.........•.... 
TN Knoxville ....•........•..•.......•.... 
TN Memphis ....•........................ 

205-988-0547 
205-830-2000 
907-563-8855 
802-273-8000 
602-573-7400 
415-330-2500 
209-252-9852 
714-998-6700 
805-685-6100 
213-498-1111 
213-337-8000 
415-857-8000 
415-460-0282 
916-929-7222 
619-279-3200 
408-988-7000 
805-373-7000 
303-499-6655 
303-649-5000 
203-371-6454 
203-265-7801 
305-973-2600 
904-636-9955 
305-729-0704 
305-859-2900 
904-476-8422 
813-884-3282 
404-955-1500 
404-448-1894 
808-526-1555 
208-323-2700 
309-662-9411 
312-930-0010 
312-357-8800 
312-255-9800 
317-844-4100 
219-482-4283 
319-390-4250 
515-224-1435 
316,684-8491 
502-426-0100 
504-467-4100 
301-644-5800 
301-946-8370 
617-882-1500 
617-270-7000 
616-957-1970 
313-349-9200 
313-362-5180 
612-644-1100 
314-344-5100 
816-941-0411 
402-493-0300 
201-265-5000 
201-562-6100 
505-823-6100 
505-662-6700 
518-458-1550 
716-759-8621 
716-223-9950 
315-451-1820 
212-97H)800 
914-935-6300 
914-298-9125 
516-682-7800 
919-487-8600 
704-527-8780 
919-852-1800 
216-644-2270 
513-891-9870 
216-243-7300 
513-433-2223 
419-242-2200 
614-891-3344 
405-946-9499 
918-481-'1l700 
503-682-8000 
717-857-5900 
412-782-0400 
215-666-9000 
803-732-0400 
803-232-8002 
615-96E1-4747 
901-346-8370 

TN Nashville............................. 615-255-1271 
TX Austin .......... ,. . . . . .•. . . .. .. . .. . . . .. 512-835-6771 
TX EI Paso . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 915-833-4400 
TX Fort Worth . . .. . .. . . •. . .. . . . . .. ..•. .. .. 817-232-9500 
TX Houston .............................. 713-776-8400 
TX Irvine. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 214-869-33n 
TX McAllen. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 512-63D-3030 
TX RichardSon........................... 214-231-6101 
TX San Antonio ...........•............... 512-494-9336 
lIT Salt lake City ........................ 801-974-1700 
VA Ch9sapeake ...........•............•. 804-424-7105 
VA Glen Allen ..........•............•.... 904-747-7750 
VA Roanoke. . . . . . . . . . . • . . . . • . . . . . . . . . . .. 703-n 4-3444 
WA Ballevue.............................. 206-843-4004 
WA Spokane.... . . .. . • . . . . . . . . . . . . • . . . . . • . 509-922-7000 
WV Charleston .........................•. 304-925-0492 
WI Brookfield. . . . . . . . . . . . . . . . . . . . . . . . . . .. 414-784-8800 
Can Burlington, Ont ....................... 416-335-8844 
Can Calgary, Alberta .......•......•....... 403-235-3100 
Can Dartmouth, Nova Scotia .............. 902-469-7820 
Can Edroonton, Alberta. . . . . . . . . . . . . . . . . . • . 403-486-6686 
Can Kirkland, Que. ......•......•.......... 514-897-4232 
Can London, Ont .......................... 519-686-9181 
Can Mississauga, Ont. . . . . . . . . . . . . . . . . . . . . 416-878-9430 
Can Moncton, New Brunswick. . • .. . . . . . . . . 506-955-2841 
Can Ottawa, 0nL .......................... 613-82D-8493 
Can Quebec City, Que. ......•............. 418-648-0726 
Can Richmond, ac. ....................... 604-270-2277 
Can Saskatoon, Saskatchewan ............ 308-242-3702 
Can Victoria, ac. .......................... 604-361-6616 
Can Willowdale, Ont ...................... 416-499-2550 
Can Winnipeg, Manitoba . . . . . • . . . . . . . . . . . .. 204-694-2777 

HEXAC~""N 
FAX: 201-245-6176 

HEXACON ELECTRIC CO" 161 W. Clay Ave., Roselle 
PIIIk, NJ 07204, Tel: 201-245-6200, TElEX: 13-8812; 
EmpI.: 150;· SIs. Mgr: Robert L Miller .....•.... C'1757 

Local Sales Offices & Reps 
Al Huntsville, BJR MIrs. Reps. ........... 205-881-3569 
P;z Tucson, Ross IV Assocs. ............. 602-885-1046 
CA Newport Beach, Ross IV Assocs. ..... 714-650-5542 
CA San Diego, Ross IV Assocs. .......... 619-485-7341 
CA Simi Valley, Ross IV Assocs. .. . . . . . . .. 805-526-8261 
CA Sunnyvala, J. F. Pell Co. .•............ 408-730-5869 
CO Denver, Production Equip. Sis. ........ 303-650-0344 
CT E. Woodstock, H & M Assocs. . . . . . . . .. 203-928-2703 
Fl Rockledge, J. A. Kennedy Co. ......... 305-639-4810 
Il Schaumburg, Technimark Inc. ........ 312-397-9494 
KS Kansas City, Louis E. Bruns .......•.. 913-287-5242 
MO Phoenix, B&W Mktg. ..•............... 301-592-8907 
MN Edina, Pee/levi ...•..•............... 612-944-8540 
NH So. Merrimack, H & M Assocs. ........ 600-882-1620 
NJ Clifton, W. D. Blood & Co. .•.•......... 201-365-0210 
NJ Jersey City, Dunn & Bryan ............ 201-983-4478 
NY Massapequa PIIIk, Dunn & Bryan ..... 516-541-0938 
NY New HarHord, V. Clair ................. 315-735-8122 
NY Westbury, Dunn & Bryan ............. 516-334-5640 
NC Pinehurst, Russell Bransford .. . . • . . . .. 919-295-2185 
OH Solon, KDF Co. ....................•.. 216-248-8010 
OR Gladstone, NorIhooast MIrs. Agy. II .•.. 503-857-9427 
PA West Chester, B&W MkIg. .........•.. 215-692-7155 
SC Simpsonville, Russell C. Bransford III 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 803-983-1736 
TX EI Paso, Ross IV Assocs. ............. 915-594-7253 
TX Plano, O.G. MkIg. Co ..•............... 214-867-5395 
WA Bothel~ N!lrthooast MIrs. Agy. •. . . . . . .. 206-486-1496 

FAX: 201-245-3238 
HEYCO MOLDI;D PRODUCTS, INC., Box 160, 

KenilWorth, NJ 07033, Tel: 201-245-0033, 8OD-526-4182; 
FSC No.: 2952O;EmpI.: 135 ...••.....•.....•... C'1853 

/..I:Jce1 Distributors 
CA Garden Grove, HW Eckhardt.......... 8OD-22t-8761 
CA l:iayward, Arow Fasteners •......•.... 415-487-2100 
CA lakeside, Mouser EIcIms. .. . .. ..•. . . .. 619-449-2229 
CA los Angeles, Ughting Parts Inc. ....•.. 213-233-8111 
CA Riverside, EIclms.Supp. .....•.....•.. 714-787-9220 
CA San Jose, Pro Fasteners. . . . . . . . • . . . . . 408-943-91 n 

700 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
IL Shaumberg, Engd. Fasteners .•.....• 312-980-4082 
IN EIkhIIrt. La Vanture Prods. Co. ........ 219-264-0658 
MD Baltimore, JandorI EIee. & MIg. . • . . . . .. 301-358-5550 
MA Newton, In-Stock Prods. .............. 617-9&HI2OO 
MN Sl ~ Arden Fasteners ..••.••.•.... 612-483-6681 
MO Sl Louis, Engd. Fastener Co. . . . . . . . .. 314-434-2888 
NJ ~ Kulka-Smith Inc. ......... 201-223-9400 
NY Amityville, VDlkviIIe 11Ids.1nc........... 51&-225-2100 
OK Oklahoma City, Wesco ....•...•...... 405-232-5521 
TN Nashville, Arden Fasteners .......•..• 615-889-7043 
TX Houston, Rainbow .................... 713-957-0500 
WI Waukesha, Cable CoIJ1ls. ............ 800-558-4388 

HGA ELECTRONICS, 519 s. Fifth Ave., Mt Vernon, NY 
10550, Tel: 914-664-5393; EmpL: 2 

HH CONTROlS CO. INC. 16 Frost St, Arlington, MA 
02174, Tel: 617-646-2626; EmpL: 13 

HHK IND. Telan Int, Ate. 611, P. O. Box 690, 
Plumsteadville, PA 18949, Tel: 21&-766-0990; SIs. MgT: 
Fred Vedis; Dist. MgT: Fred Vedis 

HICKOK ELECTRIC INSTRUMENT, 10514 DuPont 
Ave., Cleveland, OH 441 06, Tel: 21 &-541-8060; Empl: 450; 
SIs. Mgr: Norm Holliday; Dist. Mgr: Jell Snider 

HICO HORIZONS INTL CO. See Maxon Precision 
Motors 

HI-G COMPANY, A Subsidiary of Nytronics Inc., 
101 Locust St, Hartford, CT 06114, Tel: 203-522-8600, 
TElEX: 643394, TWX: 710-42&-1379, FAX: 203-524-8540; 
FSC No.: 02289; EmpL: 550; SIs. MgT: J. Parsons 
........•.•................................ 8·1478-1493 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mktg. ..•..... 20&-533-9281 
lIZ. Phoenix, Westrep .. .. . .. . . ...•. .•. . ... 802-997-8899 
CA Anaheim, Westrep ...........•..•..... 213-404-3681 
CA San Diego, Westrep ...............•.. 619-566-6560 
CA Santa Clara, Westrep ................. 40&-988-8833 
CO Englewood, Omega . . . . . . . . . . . . . . . . . . . 303-762-1921 
CT Bloomfield, Friedman Sis. •. ..... .. . ... 203-243-3122 
FL Longwood, Beacon ...•..•............ 30&-647-3498 
GA Norcross, 20th Century Mkt .......... 404-446-1999 
IL. Highland Park, Bransky Sis. ... . .. ..... 312-433-2375 
IN Fort Wayne, TX Sis. ........•...•..... 219-489-4447 
IA Cedar Rapids, Pattison Sis. .....•..... 319-39&-9866 
KS Olathe, Advanced Tech. Sis. .......... 913-762-8702 
MD, Monkton, Irnagitron Sis. Co. ........... 301-374-5800 
MA Wobum, Friedman SIs. .............•.. 617-459-7399 
MI Ann Arbor, JordarrElliott Inc. .......... 313-662-4087 
MN Sl Pau~ Repco ....................... 612-642-2828 
MO Sl Louis. Advanced Tech. Sis. ........ 314-87&-2921 
NE Omaha, Pattison Sis. ................. 402-895-4431 
NJ Wayne, Astrorep . . . . . . . . . . . . . . . . . . . . . . 2OHi9&-6200 
NY Babylon, Astrorep..................... 51&-422-2500 
NY E Rochester, TrHech ElcIms. ........ 71&-385-6500 
NC Gary, 20th Century Mkt . . . . . . . . . . . . . .. 919-481-3370 
OH Miamisburg, Elcims. Camps, Inc. ..... 513-86&-3340 
OK Tulsa, Bonser-Philhower Sis. ......... 91!H44-9984 
OR Lake Oswego, RTS ............•...... 500-244-4123 
PA Maple Glen, Irnagitron Sis. Co. ........ 21 &-540-9122 
TN Knoxville, 20th Century Mkt .......... 61 &-966-2099 
TX Richardson, Bonser - Philhower Sis. .. 214-234-8438 
WA Vashon, RTS ................. ,....... 20&-28&-1363 
WI Cedarburg, Bransky Sis. •............. 414-377-&37 
can Downsview, Ont., Designlronics ....... 41&-747-1171 

Local Distributors 
AL Huntsville, Hallmark Elcims. ..•....... 20&-837-8700 
lIZ. Phoenix, Hallmark Elcims. .•..•....... 802-437-1200 
AR Uttle Rock, Electro EnIprs. .•..•....... 501-562~ 
CA Buena PI<., Cypress Elcims. .. . .. . .. . .. 213-744-0355 
CA Canoga Park, Hal~ark Elcims. ...... 81&-71&-7300 
CA Citrus Hgts., Hal~ark Elcims. .......• 91 &-722-8600 
CA Irvine, Integrated Elcims. •............. 714-660-1055 
CA San Diego, Hallmark Elcims. .......... 714-268-1201 
CA San Jose, Cypress Elcims. . . . . . . . . . . . . 40&-945-8400 
CA San Jose, HaI~ark Elcims. .......... 40&-946-0900 
CA Santa Ana, NoISIan Elcims. •. . •..•.... 714-250-4903 
CA Torrance, HaI~ Elcims. .......... 213-217-8400 
CA Tustin, Hallmark Elcims. •............. 714-359-0330 
CO Denver, Integrated Elcims. ....•....... 303-292-6121 
CO Englewood, Hallmark Elcims. ..•...... 303-790-1862 
CT Wallingford, Hallmark Elcims. .•..•..•. 203-269-0100 
FL CleaJwater, Hallmark Elcims. .•....... 30&-530-4543 
FL Orlando, Hallmark Elcims. ....•.....•. 305-85&-4020 
FL Pompano, Hallmark Elcims. • . . • . . . . . . • 30&-971-9280 
GA Norcross, Hallmark Elcims. ......•.... 404-447-8000 
IL Northbrook, Classic CoIJ1ls. .......... 312-272-9650 
IL Wood Dale, Hallmark Elcims. .•..•.... 312-860-3800 
IN Indanapolis, Hallmark Elcims. •..•.... 317-87&-7165 
KS Lenexa, Hallmark Elcims. .••..•....... 913-888-4747 
KS WIChita, Lee Prods. ................... 31&-264-2172 
MD Columbia, Hallmark Elcims. . . . . . . . . . • . 301-988-9800 
MD Columbia, Vantage CoIJ1ls. ........... 301-720-5100 

MA Billerica, Hallmark Elcims. ..•......... 617-667-4129 
MA Wobum, AC.l Elcims. ................ 617-93&-7230 
MN Eden Prairie. Hallmark Elcims. .....•.. 612-941-2600 
MN Sl Pau~ Shelley/Ragon .............. 612-642-2828 
MO Maryland Heights, Hallmark Elcims. ... 314-291-5350 
NJ Clifton, Vantage Comps. .............. 201-777-4100 
NJ Fairfield, Hallmark ElcIms. ............ 201-57&-4415 
NJ Mt L.au~ Hallmark Elcims. .......... 809-23&-1900 
NJ Oaldand, Relay SpeciaJlies............ 201-337-1000 
NY Commack, Vantage CoIJ1ls. .......... 51&-543-2000 
NY Hauppauge, Jaco Elcims. ............. 51&-273-5500 
NY Hauppauge, Sherbum Elcims. ....•... 51&-231-4300 
NY Ron Kon Kama, Hallmark Elcims. .•... 51 &-737-oBOO 
NC Raleigh, Hallmark Elcims. . . . . . . . . . . . .. 919-872-{)9()2 
OH Solon, Hallmark Elcims. ..........•... 21 &-349-4832 
OH Worthington, Hallmark Elcims. ....•... 614-888-3313 
OK Oklahoma City, Electro EnIprs. .•..•... 40&-427-6591 
OK Tulsa, Hallmark Elcims. .•.. . . . . . . . . . .. 91 &-66&-3200 
OR Beaverton, Integrated Elcims. .....•... 503-841-1690 
TX Austin, Hallmark Elcims. .......•...... 512-258-8848 
TX Dallas, Hallmark Elcims. .............. 214-553-4300 
TX Houston, Hallmark Elcims. ............ 713-781-6100 
UT West Valley City, Hal~ark Elcims. ... 801-972-1008 
WA Bellevue, Integrated Elcims. .......... 206-45&-2727 
WI New Ber1i1\ Classic Comps. . . . . . . . . . .. 414-78&-5300 
can Pointe Claire, Future.................. 514-694-7710 

HIGH ENERGY, Inductothermlndustries, Lower Valley 
Ad, Parkesburg, PA 19365, Tel: 21&-593-2800, TElEX: 
759888, TWX: 510-0663-0332; Empl: 100 

HIGHLAND TECHNOLOGY, INC. 320 Judah Str~ San 
Francisco. CA 94122, Tel: 41 &-753-5814 

HIGH REL BUR~IN, Riverside Assoc. Inc. 1710 
Ringwood Ave., San Jose, CA 95131, Tel: 40&-437-0300, 
FAX: 40&-437-1918; FSC No.: 4V548; EmpL: 30; SIs. MgT: 
Beth Pagano 

HIGH TECHNOLOGY SENSORS, INC. 262 E 
Hornbeam Dr. Longwood, FL 32779, Tel: 30&-423-1755; 
Empl: 7; SIs. MgT: R M. Mindock 

HIGH VOlTAGE ENGRG. CORP. s. Bedford St, 
Burlington, MA 01803, Tel: 617-272-1313, TWX: 71()'332-
0245; EmpL: 750 

HIGH VOLTAGE TECHNOLOGY INC. 127 Hillcrest 
Ave.:P.O. Box 437, Vonkers, NY 10705, Tel: 914-423-6836, 
TELEX: 4998104, FAX: 914-779-8731; SIs. MgT: Pete 
Gonzalez 

HILEVEL TECHNOLOGY, 31 Technology Drive, Irvine, 
CA 92718, Tel: 714-727-2100, TElEX: 655316, FAX: 714-
727-2101; Empl: 82; Sis. MgT: Richard Condon 

HILTON INDUSTRIES, INC. Subsidiary of Core 
Industries, 1177 Cattlemen Road, Sarasota, FL 34232, 
Tel: 813-371-2800, TWX: 810-664-4383, FAX: 813-371-
7750; EmpL: 137; SIs. MgT: F. Moloney; Dis!. MgT: F. 
Moloney 

FAX: 408-734-5139 
3H INDUSTRIES, SUb. of Analogic Corp., 1289 

Hammerwoocl Ave., Sunnyvala, CA 94089, Tel: 40&-734-
5970, TElEX: 352022; Sis. MgT: NabeeI Tarazi 
......•...............•............. 001260-1261,2117 

Local Sales Offices & Reps 
CA Sunnyvala, 3H IIIds. ••................ 40&-734-5970 
CA Westlake V~ 3H 11Ids.................. 80&-497-3130 
MA Natick, 3H IIIds. ......•................ 617-532-5680 
MN Shoreview, 3H IIIds. ... .' .............. 612-483-5671 

FAX: 914-279-2467 
HIPOTRONICS INC" P.o. Drawer A, Brewster, NY 10509, 

Tel: 914'279-8091; FSC No.: 25284; Empl: 200; Sis. MgT: 
Robert Schlesinger ....... A.223&-2238; 001262-1265, 

1750-1751,2114-2116 

RICHAR 

Local Sales Offices & Reps 
AL Binningham, Spader & Assocs. •.....• 20&-879-1366 
lIZ. Litchfield Pl<.,S.W. EIctrl Sis. ...•..•.•• 602-93&-7292 
CA San Diego, RDX Corp. ................ 619-581-()()77 
CA San Dimas, RDX Corp. ............... 714-599-0985 
CA Sunnyvale, RDX Corp. ................ 40&-734-4500 
CO Parker, Equal EIee. Inc. ........•...... 303-841-8962 
CT Branford, Abbott Allison Co. . . . . . . . . . .. 2Q3-481-()405 
FL Daytona Bch. Shores, W. Rihm Assocs. 

GA Griffin, Hipotronics ...................• 
HI Honolulu, a F. Wlllenberg .•.......... 
IL Hewthorne Woods, Ryan & Assocs. .. . 
MO Sl Louis, FrtzgeraId Sis. Co. ......... . 
MN Edina, Ainslie Co. .................... . 
NJ Union, Friedman Assocs., Inc. ........ . 
NM Albuquerque, Bry\ec Sis. Inc. ......... . 
NY Le Roy, Hasgo Power Equip. ......... . 
OH Vermilion, Robert s. Howley .....•.... 
PA Downingtown, Kenn Ebert-Hipotronics 

UT Salt Lake City, Riter Engrg. Co. ...... . 
WA Redmond, Gore EIee. Co. ............ . 
PR Santurce, Mario R Franceschini Inc. .. 
can Burnaby, ac. C. D. Nova ............ . 
can Halifax, ac. D. c. Keddy Ltd. •........ 
can Weston, Ont, U-Tek Svcs. & Supp. .... 

904-761-7130 
404-22&-9222 
808-833-1802 
312-438-2905 
314-862-1660 
612-920-2996 
201-9&HI2OO 
505-884-1123 
71&-768-8500 
21 &-967-8787 

21 &-269-5898 
801-973-9063 
206-883-4505 
809-72&-7080 
604-430-5612 
902-453-1711 
41&-747-1879 

HI-Q CRYSTALS, Hybrids International Ud, 311 N. 
Undenwood Dr. Olathe, KS 66062, Tel: 913-764-4544, 
TWX: 91 ()'743-0029, FAX: 913-764-6400; EmpL: 18; Sis. 
MgT: Abdul GhaIoor ..•..........•.............. A·1478 

L • ::J 

HIRAM JONES ELECTRONICS. 11807 Vanowen St, 
No. Hollywood, CA 91605, Tel: 213-87&-0213; FSC No.: 
04867; EmpL: 8 .......................... C·137&-1379 

Local Distributors 
TX Houston, Lenart Co. .................. 713-22&-1465 

HIROSE ELECTRIC U.SA, INC. (HRS), Div. of Hirose 
Electric Co. Ltd (Japan), 9254 Deering Avenue. 
Chatsworth, CA 91311, Tel: 818-709-1247, FAX: 81&-341-
4158; Empl: 25 (USA), 720 (Japan); SIs. MgT: Jim 
Erickson 

FAX: 201-835-8354 
RICHARD HIRSCHMANN OF AMERICA INC., 

Indusbial Row, P.O. Box 229, Riverdale, NJ 07457, Tel: 
201-93&-5002, TElEX: 133576; SIs. Mgt: C. Patten 
...•.........•....•......•................. C·1380-1383 

Local Disl1ibutors 
CA Costa Mesa, Dow Elcims. ..........•. 714-645-6448 
CA CUlver City, Marshall EIcIms., Inc. ..... 213-390-6608 

Over 
100,000 

Indicators 
& LED's 
in Stock. 

IDI 

"'8-~ • • 
~~ 

Over 
8.000.000 
Relays & 
Switches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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RICHAR 
CA Huntington Bell., JGM Automotive Tools 

.... ... .••... ..•. .....•..•. .....•.. .. .. 114-895-7001 
CA San Diego, Instr. Engrs. ............... 619-268-8344 
Il Mt Prospect, MagnuSon EIctri1s. .... :. 312-956-0700 
MA Hopedale. Tec-Con Elclms., Inc. ...... 617-479-6544 
MO St Louis, Franklin Elctms. . • . . . • . . . . . . • 314-993-5333 
NJ Pompton Plains, Wayne EIcIms., Inc. .. 201-1139-5888 
NJ TUCkahoe, Bi-Tronics, Inc. ............ 212-402-6600 
NY Bohemia, Key Camps., Inc. ............ 516-567-7500 
NY FariporI, Wille. IndL ............ .. .. .. . 716-223-9365 
NY Mamaroneck, Rye Inds., Inc. .......... 914-696-0080 
OH Highland Hgts., Major Electroni. ~ 

....................................... 216-461-2100 
PA Bristo~ AIM EIcIms. ................... 215-785-3500 
TX Richardson, Centurion MkIg. .......... 214-783-6762 

HISONIC, INC., 249 N. Troost, P.O. Bo. 1130, Olathe, KS 
66061, Tel: 913-782-0012, TELEX: 4-2562, ESVLNK: 
82829955, FAX: 913-782-0562; FSC No.: 11402; Empl.: 
140; SIs.Mgr: W.s. Bonebright ............... A'2239 

Locsl Sales OffIces & Reps 
AL Huntsville, M~y, Smith & Assocs. .. 205-539-8000 
AZ SootIsdaIe, Arcom SIs., Inc. ....•...... 602-947-5745 
FL Fl Lauderdale, MacKay, SmKh & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-467-3888 
FL Madeira Beach, MacKay, SmKh & Assocs. 

....................................... 813-393-7144 
FL Orlando, MacKay, Smith & Assocs. ... 305-277-1513 
FL St Petersburg, MacKay, Smith & Assocs. 

....................................... 813-393-7144 
GA Atlanta, MacKay, Sm~h & Assocs. . . . . . 404-449-7444 
KS Shewnee Mission, Florence & Meyer 

MO St Louis, Florence & Meyer .......... . 
NC Raleigh, MacKay, Smith & Assocs. ... . 
TX Houston, AID Elctms. ................ . 
TX Irving, AID Elclms. .................. .. 

913-722-5210 
913-722-5210 
919-847-2277 
713-777-3882 
214-259-4761 

HITACHI AMERICA, LTD., 2210 OToole Ave., San Jose, 
CA 95131, Tel: 408-435-8300, TELEX: 17-1581, TWX: 
910.338-2103; Dis!. Mgr: Daryl Lundquist 

HITACHI AMERICA, LTD, 50 Prospect Ave., Tarrytown, 
NY 10591, Tel: 914-332-5800, TELEX: 234553; SIs.Mgr: 
WilUam Porter 

Local Sales OffIces & Reps 
AZ Phoenix, TOObre quprs. .............. 602-820.5886 
CA Tustin, Morgan Johnson Ltd ... . . . . . . . 714-832-7282 
CO Englewood, Omega Ltd .. .. .. .. .. .. ... 303-762-1921 

@~lc!egi~J 
Oscilloscopes 

and Video Moniters 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park, CA91304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model V-212 

Manufacturers and Sales Offices Directory 
HITACHI DENSHI AMERICA LTD., Test & Meas. Div, 

175 Crossways Pkwy. W, WoOdbury, NY 11797, Tel: 516-
921-7200, TWX: 510.221-1899; EmpI.: 110 

HI-TECH COMPONENTS, Mitsubishi International 
Corp, 520 Madison Ave, New Vorl<, NY 10022, Tel: 212-
~2607, TWX: 710.581 -6762; EmpI.: 10; SIs. Mgr: Bill 
Adikes; Dist. Mgr: Tom Hayashi 

HI" TECH, INC, 3600 16th Sl, Zion,IL 60099, Tel: 312-746-
2447; EmpL: 35; Sis. Mgr: Sue Lawson ..•..... C'1669 

LDcal Sales Offices & Reps 
AL Birmingham, WetJe Prods. •....••..... 205-822-5546 
AR Fort Smith, Electro-Related Prods. .... 501-452-4030 
CA Woodland Hills, Glenn M. Stevenson Co. 

.. .. • .. .. .. .. . .. . .. .. .. .. . .. .. .. . . . .. .. 213-346-5506 
CO Lakewood, Palmer Assocs. ..•........ 303-233-9423 
CT South Windsor, Maher Assocs. ..... ,. 203-644-2481 
FL Orlando, Alcott Prods. Co. •........... 305-295-5457 
IL Chicago, Jerry Gotten co. ............. 312-792-1991 
MA Lynn, Maher Assocs. .................. 617-581-3244 

. MI Sheridan, MacDougall and Assocs. ... 517-291-3334 
MN Minneapolis, EIec. Comp. SIs. ...•..... 612-933-2594 
MO Florrisant Delttron Co., Inc. ..•........ 314-839-0033 
NJ Rochelle Pk., Maher Assocs. .......... 201-587-1354 
NC Fairview, Maher Assocs. .............. 704-628-2191 
OH Seven Hills, Nenadal Entprs. .......... 216-524-4293 
TN Chattanooga. WetJe Prods. Co. ....... 615-266-2262 
WA Spokane, Cripe Co. ................... 509-448-5349 

HITEMP TECHNOLOGIES, INC, 118 Charcot Ave., San 
Jose, CA 95131-1101, Tel: 408-922-0740, FAX: 408-922-
0534; Empl.: 10; Sis. Mgr: JoAnn Ricci 

FAX: 201-782-9733 
HITRAN CORP", Agex, 362 Highway 31, Flemington, NJ 

08822-9301, Tel: 201-782-5525; FSC No.: 27672; EmpL: 
120; Sis. Mgr: Karl Newquist ........ Ao2240; 001753, 

2118-2119 

Local Sales Offices & Reps 
AZ Scottsdale, EleclroMktg. .............• 
CO Denver, Calvert Controls .....•........ 
CT GuiHord, Motion Controls Assocs. ..... 
CT Ridgefield, Manning & Assocs., Inc. . .. 
10 Boise, Calvert Controls ......... ; .... . 
IL Elmhurst, Hedge Assocs., Inc. ........ . 
LA Metairie, RAPCO Assocs., Inc. ...•.... 
MA Hopedale, Motion Controls Assocs. .. . 
MO St Charles, Drives Plus ............. .. 
NY Syracuse, Lachut Elclrl. Sis. .......... . 
NC Cherlotte, Servicen Sis. Corp. . ....... . 
OH Broadview Hgts., MC, Inc. ............ . 
OR Eugane, Calvert Controls ............ . 
OR Portland, Calvert Controls ........... . 
PA Fort Washington, Hostvedl-Pavoni, Inc. 

PA Pittsburgh, Greye Glass Assocs. ..... . 
UT Sa~ Lake City, Calvert Controls ...... . 
WA Seattle, Calvert Controls ............. . 
WA Spokane, Calvert Controls ........... . 
WA Tacoma, Calvert Controls, Inc. ....... . 

. WA Tri-CRies, Calvert Controls ........... . 
WI Brookfield, Kirchmayer-Seidel ........ . 

Local Distributors 
NY Jamaica, Queens Indl. EIec. Corp. •.... 
PA Huntingdon Valley, Valley Power Inc .. 
RI Provide~ WALCO Elec. Co. ....... . 

602-991-0110, 
303-428-4852 
203-457-1874, 
203-438-5027 
208-345-3062 
312-530.1146 
504-887-9500, 
617-473-3543, 
314-441-7765, 
315-458-6486, 
704-525-4800, 
216-526-6511, 
503-683-2018 
503-236-1358 

215-643-5757 
412-366-6664 
801-531-8129 
206-251-6135 
509-2~601 

206-393-1130 
509-545-4506 
414-781-5489 

718-526-7198 
215-443-7000 
401-467-6500, 

HMW ENTERPRISES, INC, 604 Salem Road, Etters, PA 
17319, Tel: 717-938-4891, TWX: 510.650.3536, FAX: 717-
938-4095; FSC No.: 06A 150; Empl.: 40; Sis. Mgr: Gerhard 
Schmutz 

HOBART ENGINEERING, 4143 Cheshire Dr, Cypress, 
CA 90630, Tel: 714-827-2135; Sis. Mgr: D. C. Hobart 

HOBSON BROS., 4940 W. Lawrence Ave., Chicago, IL 
6063003884, Tel: 312~283-3600, FAX: 312-283-3606; 
Empl.: 75; SIs. Mgr: Betty Maager 

HODGE MANUFACTURING CO., INC., 55 Fisk Ave., 
Springfield, MA 01107, Tel: 413-781-6800, TWX: 110.350. 
7583, FAX: 413-733-6573 

HOFFMAN, P. R, CO., MATERIALS PROCESSING 
DIV., Spreckels Industries Inc., 321 Cherry Sl, Carlisle, 
PA 17013, Tel: 717-243-2011,TWX: 510.ss0.2285, FAX: 
717-243-1672; Empl.: 125; Sis. Mgr: Lee Kingsborough 

HOFFMAN ENGINEERING, Federal-Hoffman, Inc., 
900 Ehlen Dr. Anoka, MN 55303, Tel: 612-421-2240, 
TELEX: 29-0499, TWX: 910.578-2211; SIs. MgT: Larry 
Muehlbauer 

HOFFMAN ENGINEERING CORP, 20 Acosta Sl, 
Stamford, CT 06902, Tel: 203-325-8933, TELEX: 643621; 
FSC No.: 06097; EmpI.: 49; SIs. Mgr: Jeffrey 0. Brown 

HOFFMAN PRODUCTS, Premier Industrial Corp, 170 
Allen Blvd., Fanningda/e, NY 11735, Tel: 516-293-5244, 
TB.EX: 14-4578; ErnpL: 30; SIs. Mgr: Neil DeMaria; Dist. 
Mgr: J. Dunnells 

HOKE INCORPORATED, 1 Tenakill PI<., Cresskil~ NJ 
07626, Tel: 201-568-9100. TELEX: 135428; SIs. Mgr: 
Mark Christensen; Dist. Mgr: Len Messina 

HOLADAY INOUSTRIES, INC, 14825 Martin Drive, Eden 
Prairie, MN 55344, Tel: 612-934-4920, TELEX: 290922, 
FAX: 612-934-3604; ErnpL: 29; SIs. MgT: Burton Gran 

HOLIDAY-HAMMOND CORP, 220 S. 2nd Street, Waco, 
TX 76701, Tel: 817-756-7401; EmpL: 30; SIs. MgT: Pat 
Holiday 

HOLLEX, INC, See Cabletest Products Co. 

HOLLlNGSEAD INTERNATIONAL, 13701 Excelsior 
Drive, Santa Fe Springs, CA 90670, Tel: 213-921-3438, 
TELEX: 691-462, FAX: 213-921-1l313; SIs. Mgr: Doug 
Wagner 

HOLLIS ENGRG., INC, Charron Ave., Box 1189, Nashua, 
NH 03061 , Tel: 603-889-1121, TWX: 710.228-1881; EmpI.: 
121; SIs. Mgr: FL Abercrombie 

HOLLIS ENGRG.lWIRE-WRAP, i 5 Charron Ave., 
Nashua, NH 03061, Tel: 603-889-1121, TELEX: 710. 
2281881; EmpL: 250; SIs. Mgr: Gary Barrett 

1.1 ~® HOLMBERG . 
7,. ELECTRONICS 

FAX: 803-472-8568 
HOLMBERG ELCTRNs.. Asheville Hwy, Inman, SC 

29349, Tel: 603-472-4141, TWX: 810.69().2302; EmpI.: 
300; SIs .. Mgr: Kerry Holmberg .......... C'1385-1387 

LDca/ Sales OffIces & Reps 
AL Huntsville, Beacon .................... 205-881-5031 
AZ Scottsdale, SMS & Assocs. ........... 602-998-0831 
AR Mabelvale, Erickson SIs., Inc. . . . . . . . . .. 501-455-0618 
CA EI Monte, Cook Entprs. ................ 213-886-2120, 

818-442-3884 
CA Solana Bch., Cook Entprs., Inc.. . . . . . • . 619-584-0936 
CO Denver, Donohue SIs. Co. ............ 303-455-1719 
FL Maitland, EIA, Inc. .. .. .. .. .. .. .. .. ..... . 305-660.9600 
GA Atlanta, Beacon .. .. .. .. .. .. .. .. .. .. .. . 404-256-9640 
IL Sl Charles, XYZ Mktg. ................ 312-584-3001 
IN Indianapolis, JFCO, Inc. ............... 317-576-9363 
KS Overland PI<., Spectrum Sis. .......... 913-646-6811 
LA Chalmette, Erickson SIs., Inc. .. .. .. .. .. 504-271-1976 
MA Methuen, Key Sis. .................... 617-683-2928 
MI Grand Rapids, JFCO, Inc. ............. 616-245-4621 
MI Lake Orion, JFCO,lnc ................. 313-693-2053 
MO Florissant Spectrum Sis. ............. 314-831-1775 
NJ Clifton, R.OJ. SIs. Co, Inc. ............. 201~0.1515 
NC Raleigh, Beacon ...................... 919-787-0330 
OH Cleveland, JFCO, Inc. ..•....•.•..•.••. 216-398-8300 
OH Dayton, JFCO, Inc. .................... 513-69().8322 
OR Beaverton, Ec6pse Mktg. Grp ........•. 503-642-1661' 
PA Philadelphia, Check Assocs. .... ;..... 215-487-3007 
PA Pittsburgh, JFCO, Inc. .. .. .. .. .. .... ... 412-823-5400 
TX Austin, Erickson Sis., Inc. .............. 512-2~088 
TX Dalles, Erickson Sis., Inc. .... .. .. .. .. .. 214-739-5833 
TX Houston, Erickson SIs., Inc. ........... 713-266-1604 
UT Satt Lake City, Electrodyne ........... 801-488-3601 
VA Herndon, Stinson Assocs. . . . . . . . . . . . • . 703-620.0088 
WA Redmond, Eclipse MkIg. Grp. ......... 206-885-6991 
WA Spokane, Ecipse MkIg. Grp. .......... 509-9~972 
PR Caguas, KD. Tronics ......••••....•.. 609-748-0275 
Cen Burlington, Ont, WhKe Radio Lid. ..... 416-832~ 

Local Distributors , 
AL Huntsville, Marshall 1ndS. ............ , 205-881-9235 
AZ Phoenix, Arizona Comps. Co. ......•.. 602-269-5655 
AZ Tempe, BelllndS. ..................... 602-966-7800 
CA Anaheim, Pacesetter ..... :...... .. .... 714-777-4711 
CA Belmont Lodan, Inc. .......... ..... .. .. 415-592-4800 
CA Buena PI<., Cypress/R,PS, Elclms. .... 714-521-5230 

702 NorthAmerican offices only. For worldwide reps & distributors, see Vol. W. EEM1988 



Manufacturers and Sales Offices Directory 
CA Riverside, EIctm. Supp. ............... 714-787-9220 
CA Sacramento, Integrated EIcIms. ....... 916-424-5297 
CA San Diego. Elclrn Supp. .•............ 619-693-8222 
CA Santa Ana, EI-Com SIs. ............... 714-432-6630 
cA Santa Clara, Cypress EIcIms. ......... 406-91ID-2500 
CA Thousand Oaks, Bellinds. ............ 805-499-6821 
CO Danver, CSID Elctms. .. .. .. . .. . . . . . . .. 803-292-9594 
CO Wheat Ridge. Cypress Ek:tms. ........ 303-431-2622 
CT Yalesville, Schaal Assocs. ............ 203-269-3779 
FL Ft Lauderdale, KS.M. Elctms. .. . . . . . .. 305-971-5900 
FL Largo, Lodan Elctms., Inc. .. . .. . •. . .. .. 813-586-2851 
FL Winter Pk, Deanco ................... 305-671-5100 
GA Atlanta, KS.M. Elctms. ................ 404-458-2013 
GA Mariella, Deanco ..................... 404-429-0126 
IL Arlington Hgts.. Lodan Elctms. ........ 312-398-5311 
IL Crystal Lake, Sub-Sem.lnc ..•......... 815-459-4139 
IL Lisle, Components. Inc ................ 312-852-7707 
IN Indianapolis. Mar EIcIms. ............. 317-633-6699 
MD Baltimore, Rescol BaIIimore .......... 301-529-0500 
MD Baltimore, Whitney Distrs. . . . . . . . . . . . .. 301-944-8080 
MD BeHsville, Resco/Washington ......... 301-937-9100 
MD Gaithersburg. Deanco ................ 301-948-5444 
MA Burlington. Deanco, Inc. . . . . .•. . .. . . . .. 617-272-1506 
MA Burlington, Schaal Assocs. . .... . . . . . .. 617-272-7940 
MA Hopedale, Teo-Con Elctms., Inc. ...... 617-478-8544 
MI Farmington Hills. Advent Elclms., Inc. 

MN Minneapolis. Bergquist Co ............ . 
MO St Charles. Finnigan Elctms. ......... . 
NJ Fairfield, Deanco .................... . 
NJ Rockaway, Tonar Inds. ............... . 
NY Hauppauge, Schaal Assocs. ......... . 
NY hhaca, Deanco ...................... . 
NY Mt Vernon, OAR Indl. Elctrn SIs., Inc. 

313-477-1650 
612-835-2322 
314-946-6201 
201-575-7960 
201-588-9000 
516-434-7100 
607-257-4444 

....................................... 914-699-2224 
NY Rome, Rome Elctrns. ... 315-478-2033,800-448-4403 
NC Raleigh, Century Ek:tms. .............. 919-782-2116 
NC Raleigh, Deanco ....... . . . . . . . . . . . . . .. 919-851-2065 
OH Dayton, Televox,Inc. .................. 513-454-1225 
OR Beaverton. Murphy Elctrns. ........... 503-642-2001 
OR Lake Oswego. Bell Inds. .............. 503-241-4115 
PA McKean, Advacorn.lnc. ............... 814-478-7774 
PA Norristown, Century Ek:tm. Comps. ... 215-631-5400 
TX Addison, Connec/Tek. Inc. ............ 214-733-4411 
TX Dallas. Texas Connector Corp ......... 214-484-7508 
VA Virginia Bch, Deanco ........ . . . . . . . .. 804-460-3558 
WA Bellevue, Bellinds. ................... 208-747-1515 
WA Redmond, Murphy Elctms. ............ 208-881-1234 
EXP Irvine, CA, Product Supp. Co. ......... 714-250-0622 
Can Calgary, Alb, L A. Varah, Ltd. ......... BOo-352-8250 
Can Edmonton, Alb., L A. Varah, LId .. . . . .. 800-661-7223 
Can London, Ont. C. M Peterson Co, LId 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 519-434-3204 
Can Nepgan, Ont, L A. Varah, LId ......... 613-728-8884 
Can Oakville, Ont, L A. Varah, LId ........ 418-842-8484 
Can Scarborough, Ont. Carsten EIctms.. lid 

. . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. 418-495-7705/9999 
Can Vancouver, BC, LA. Varah, Ltd. . . .... 604-873-3211 
Can Winnipeg. Maniloba, LA. Varah, LId .. BOo-665-7372 

HOLT INC, 9351 Jeronimo Rd., Irvine, CA 92718, Tel: 714-
859-8800, TELEX: 182704, FAX: 714-859-9643; FSC No.: 
44270; Empl.: 90; SIs. Mgr; Nina K Abbott 

HOLUB INDS., See Blackburn, Div. of F L Industries 

HOMALITETM 

FAX: 302-652-4578 
HOMALITE, INC., 11 Brookside Dr, Wilmington, DE 

19804, Tel: 302-652-3686, TWX: 510-600-0874; EmpL: 35; 
Sis. Mgr; Susan Stepchuck .................... B.l072 

HONDA CONNECTORS, See Mhotronics, Inc. 

HONEYWELL INC., Aerospace & Defense Grp., 
Honeywell Plaza, Minneapolis. MN 55408, Tel: 612-870-
5186; TWX: 910-578-2692; Empl.: 15,000 

HONEYWELL INC., Commercial Div., MN 27-7246, 
Honeywell Plaza, Minneapolis, MN 55408, Tel: 612-870-
5357; Empl.: 3000; SIs. Mgr; Doyle G. Adams 

HONEYWELL INFORMATION SYSTEMS, 200 Smith 
St, MS 440, WaHharn. MA 02154, Tel: 617-895-6000 

HONEYWELL MICRO SWITCH DIV., See Micro 
SwHch, a Honeywell Division 

HONEYWELL OPTOELECTRONICS, a30 E Arapaho 
Dr, Richardson, TX 75081, Tel: 214-470-4271, TELEX: 73-
0890, FAX: 214-470-4417; EmpL: 300; Sis. Mgr; Joe 
Tucker; Dis/. Mgr; Dave Kimbrough 

HONEYWELL, Test Instruments Div., P.O. Box 5227, 
Danver, CO 80217-5227, Tel: 303-773-4700, TELEX: 
45793 DVR; EmpL: 1000; SIs. Mgr; V. Koppang 

HOOSIER MAGNETICS, INC, 110 N.E 5th St, P.O. Box 
753, Washington. IN 47501, Tel: 812-254-1901, TELEX: 
650-254-9541, TWX: 812-254-5510; FSC No.: 3160; Empl: 
90; Dis/. Mgr; Daniel Sudarsky 

HOPKINS ENGRG, 12900 Foothill Blvd., San Fernando, 
CA91342, Tel: 818-361-8691, TELEX: 910380-5379; FSC 
No.: 02777; Empl.: 100; SIs. Mgr; Tom C. Hudson; Dis!. 
Mgr; Tom C. Hudson 

HOPT, KARL, CO., 118 First Ave.. Allantic Highlands. NJ 
07716, Tel: 201-291-0633, TELEX: 132496; Empl.: 400; 
SIs. Mgr; G.C. Ellis 

HOTPACK CORP., Heinicke Instrs, 10940 Dutton Rd., 
Philadelphia, PA 19154, Tel: 215-824-1700, 800-523-3608, 
TWX: 710-670-1694, FAX: 215-637-0519; FSC No.: 86; 
Empl.: 100 

Hotpack is a manufacturer and is sold direct To contact the 
salesman in your area call 800-523-3608 or 
215-824-1700. 

HOTTINGER BALDWIN MEASUREMENTS, 139 
Newbury St, Framingham, MA 01701, Tel: 617-875-8282, 
TELEX: 94-8499; Empl.: 179; SIs. Mgr: Rober! Haggerson 

HOUSE OF METAL ENCLOSURES, 500W. 9th St, Box 
225, Hermann, MO 65041, Tel: 314-488-3111; Empl.: 50; 
Sis. Mgr; A.P. Brigham 

HOUSTON INSTRUMENT, AMETEK, Inc., 8500 
Cameron Rd., Austin, TX 78753, Tel: 512-835-0900, TWX: 
910-874-2022; Empl.: 450; Dis!. Mgr; Rod Schaffner 

HOWARD INDUSTRIES, Cyclops Ind. Inc., Box 287, 
MiHord, IL 60953, Tel: 815-889-4105, TWX: 910-642-2950, 
FAX: 815-889-4313; Empl.: 500; SIs. Mgr; Alan Mancuso 

HOWELL INSTRUMENTS, 3479 W. Vickary Blvd., Ft 
Worth, TX 76107, Tel: 817-338-7411, TELEX: 75-8233; 
FSC No.: 98869; Empl.: 180; SIs. Mgr; Luke HaWkins 

HARVEY HUBBELL, INC., 50 Edwards St, Madison, OH 
44057, Tel: 216-428-1161 

HUDSON INDUSTRIES, 36 Executive Drive, Hudson, NH 
03051, Tel: 603-aao-7712, FAX: 603-880-7155; Empl.: 
170; Sis. Mgr; Armand L Carpenter 
.. . .. . .. . . . . . . . . . . . . . . .. . . . . . . . . . . .. C·l0eo, 1854-1855 

Local Sales Offices & Reps 
NH Hudson, Hudson Inds. ................ 603-880-7712 

HUDSON TOOL & DIE CO, 18 Malvern St, Newark, NJ 
07105, Tel: 201-589-1800, TWX: 710-995-4445; FSC No.: 
02875; Empl.: 300 

HUGHES AIRCRAFT CO., Connecting Devices Div., 
17150 Von Karman Ava, Irvine, CA 92714, Tel: 714-660-
5701, TWX: 910-595-2523; FSC No.: 53669; SIs. Mgr; Bill 
Strobel 

HUGHES AIRCRAFT CO., Electron Dynamics Div, 
3100 W. Lomila Blvd., P.O. Box 2999, Torrance, CA 90509-
2999, Tel: 213-517-6000, TELEX: 67-7064, TWX: 910-347-
7321; EmpL: 1827; SIs. Mgr; Jerry H. Herman 

HUGHES' AIRCRAFT CO., Industrial Products 
Division, 6155 EI Camino Real, Carlsbad, CA 92009, Tel: 
619-931-3000, TWX: 910-332-1393 

HUGHES AIRCRAFT CO., Microelctrns. Sys. Div., 
2601 Campus Dr, Irvine, CA 92715, Tel: 714-752-3800. 
TWX: 910-595-2435; Sis. Mgr; J. L Waters 

HUGHES MICROELECTRONICS CIRCUITS 
DIVISION, 500 Superior Ave, P.O. Box H, Newport Beach, 
CA 92658-8903, Tel: 714-759-2952, TWX: 910-598-1374, 
FAX: 714-759-2720 

HUGHEY & PHILLIPS, INC., 2162 Union Pl., Simi Valley, 
CA 93065, Tel: 805-581-5591, TELEX: 182900, FAX: 805-
581-5032; FSC No.: 94295; Empl.: 21; SIs. Mgr; Peter H. 
Johnson; Dis!. Mgr; Peter H. Johnson 

HUGIN INDUSTRIES INC., 745 Distel Dr, Los Ahos. CA 
94022, Tel: 415-961-2950, FAX: 415-961-6431; Empl.: 5; 
SIs. Mgr; Peter Hugin 

HYBRIC 

HULL CORP. Davisville Ad., Hatboro, PA 19040, Tel: 215-
672-7800, TELEX: 650-298-3800 Mel; EmpL: 200; Sis. 
Mgr; C. T. Lind; Dis!. Mgr; J. T. Macinnes 

HUMISEAL DIV. Columbia Chase Corp, 28-60 Bklyn.
Queens Expwy, Woodside, NY 11377, Tel: 718-932-0800, 

TWX: 710-582-2141, FAX: 718-932-4345; FSC No.: 
99109;48058; EmpL: 150 

HUMPHREY, INC, 9212 Balboa Ave.. San Diego, CA 
92123, Tel: 619-585-8631, TWX: 910-335-2001, FAX: 619-
565-8873; EfT1lL: 220 

HUNTER STANLEY ELEC, 1813 Church St, Nashville, 
TN 37203, Tel: 615-321-0500; FSC No.: 21675; EmpL: 10; 
SIs. MgT; W. D. Stanley 

HUNTER TOOLS, Easco/K-D Tools. 3575 Hernpland 
Rd., Lancaster, PA 17604, Tel: 717-285-4581, TELEX: 
848429; SIs. MgT; George Gard 

HUNTINGTON ELECTRIC INC., P.O. Box 366, Dept 
EEM 87, Huntington, IN 46750, Tel: 219-358-0778; Sis. 
Mgr; Rober! SmHh ............................. A.I942 

Local Sales Offices & Reps 
IN Huntington, HEI . . . . . . . . . . . . . . . . . . . . . .. 219-358-0756 
MA Burlington, Tri-Com Assocs., Inc. ...... 617-272-8163 
MN St Louis Park, parq Sis. .............. 612-920-3643 
MO St Louis. Rep-Tronics ................ 314-578-9816 
PA Greensberg. Pro-Mark ................ 412-832-3800 

Local Dis!ributols 
CA Fountain Valley, Comp. Center . . . . . . .. 714-979-0433 
CA Los Angeles, cal State Ek:tms. ....... 213-933-8187 
CA Manhattan Bch, Prime Electro ........ 213-379-3642 
CA Monrovia, Daring ..................... 818-357-0021 
FL Ft Lauderdale, NRC Elctms., Inc. ..... 305-772-4500 . 
MO St Louis. Franklin Elclms. . . . . . . . . . . . .. 314-933-5333 

HURRICANE ELECTRONICS LAB, P.O. Box 1280, 
Hurricane,llT 84737, Tel: 801-635-2003; FSC No.: 64109; 
Empl.: 14; SIs. Mgr; C. R Reeve 

HURST MANUFACTURING CORP., Emerson Elec. 
Co., Box 326, Princeton, IN 47670, Tel: 812-385-2564, 
FAX: 812-388-7504; EfT1lL: 200; SIs. Mgr; Don Morrow 

HUTSON INDUSTRIES, 1000 Hutson Cir, Frisco, TX 
75034, Tel: 214-377-3557, TWX: 910-aao-5051; SIs. Mgr; 
Bill Giles 

Hybricon 
FAX: 508-772-9263 

HYBRICON CORPORATION, 12 Willow Road, Ayer, MA 
01432, Tel: 506-772-5422, TWX: 71 0-347-0654; EfT1lL: 74; 
SIs. Mgr; Janis K Parker ...................... C.1727 

Harvey Hubbell 

Over ~e' La~;:st 
250.000. • .! t:!i:!h:S 
In Stock l~ Dlstflbutar 
~ In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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HYBRIC 
Local Sales Offices & ~ 

AI. Hun1svi11e, EIcIm. MIls. fJ4s. .......... 205-830-4030 
CA Riverside, Cal Tech Pro ....... ,. ... .. 71 +682-8506 
CA Santa Clara, BSN Inc. ..•.••..•.•••.. . • 4011-727-1 BOO 
FL Longwood. EIcIm. MIls. fJ4s. ......... 305'682-1202 
GA RosweI~ EIcIm. MIls. fJ4s. ............ 404-992-7240 
R.. Bnhu!sI, Frrst Rep Co. ............... 312-530-2450 
MA Aye<. Hybricon Corp. .................. 508-772-5422 
MN Minneapolis, George Russell & Assocs. 

....................................... 612-85+1166 
NH Salem, OEM Mktg. & Sis. ............. 603-893-0009 
NY Amsterdam, Traxonics Inc. ............. 511H143-1445 
NY Elmont, Crane & Egert Corp. .......... 516-872-oaoo 
NC EIcIm. MIls. fJ4s. ..................... 7~7 
PA Huntingdon Valley, Lynbar Grp.lnc. ... 215-947-3554 
VA Alexandria, Scott Data Corp. .......... 7~100 

HYBRID ELECTRONICS CORP. 6 DeAngelo Dr. 
Bedford, MA 01730, Tel: 617-275-5350. FAX: 617-275-
3470; EmpI.: 12; SIs. Mgt: John Pantazis 

HYBRID.SINTERNATIONAL LTD., Thick Film 
Division. 311 N. Undanwood Dr. OIaJhe, KS 66062, Tel: 
913-764-6400. 1WX: 91()'743-0029. FAX: 913-764-6409; 
EmpI.: 18; SIs. Mgt: Abdul Ghafoor ..... A·1478,1758 

HYBRID SYSTEMS, Sipex Coiporation, 22 Unnell 
Circle, Billerica, MA 01821. Tel: 617-667-8700, FAX: 617-
667-8310 

Ci1 Hybridyne Inc. 

FAX: 602-791 ... 3899 
HYBRIDYNE, INC.. 2155 N. Forbes Blvd., Tucson, P;z 

85745, Tel: 602-629-0001; EmpL: 75; SIs. Mgr: Stephen R. 
McComb ....................................... A.l738 

Local Sales Offices & Reps 
P;z Phoenix, Wadsworth/Blyant .......... 602-275-7366 
CA Hacienda HgIs., Wadsworth/Blyant ... 818-33().5592 
CA San Jose, west Engrg. .. .. ... .. .. .. .. . 40&-272-8881 
co Ft Collins, Rep Sis. ................... 303-22&-1504 
IL Glenview. Crimson Engg. Sis, Inc. ..•. 312-470-0024 
IN S. Bend, Stedclick & Assocs., Inc. . . . . . • 21 &-282-1629 
MA Sudbury. Maroni Assocs. ............. 617-443-2170 
PA Wyrinewood. MeIz-Benham-Assocs., Inc. 

...•.....•..•..•.........•.•....•.•...• 215-896-7300 
TJ( Dallas, THT SIs. Co. .................. 214-783-1501 

HY-CAL ENGINEERING. 9850 Telstar Ave., EI Monte, CA 
91731. Tel: 81&-444-4000, TELEX: 67-5548; FSC No.: 
12199; EmpI.: 125; SIs. Mgt: D. Z. Chapman 

HYCOMP, INC. 165 Cedar Hill St., Marlborough, MA 01752, 
Tel: 617-485-6300, 1WX: 710-34Nl385;FSC No.: 34707; 
EmpL: 85; SIs. Mgr: Steve Rubin 

HYLETRONICS, NewIown Ad., Littleton, MA 01460, Tel: 
617-48&-8911, 1WX: 710-347.:0656; Fsc No.: 22534;. 
EmpL: 82; SIs. Mgt: John W. Perkins 

Over 
100.000 

Indicators 
& LED's 
in Stock 

lEE 

" 
Over 

700.000 
Indicators 
& LED's 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

I~I( H Y P ER T EC H r CORPORATION 

FAX: 619-562-4987 
HYPERTECH CORPORATION, 1939 C. Friendship 

Drive, EI Cajon, CA 92020, Tel: 61&-562-1160; EmpL: 20; 
SIs. Mgt: RoberIGuthrie ........... , ...... , .... 001267 

Local DistJibutoIS 
CA Mission Viejo, Microtek ............... 714-770-3059 
CA Santa Clara, Electro Venture .......... 40&-727-1553 
CT Fairfield, Tye & Assocs. .... .. .. .. .. ... 203-255-8356 
FL Apopka, MoAoe Co. .................. 3Q5-8IKHl326 
GA Marietta, MoAoe Co. .................. 404-992-5172 
IL Chicago, CornIel Midwest. . • . . . . . . • . . • 312-539-4838 
IL Glenview, CornIeI Midwest ............ 312-699-4800 
MD Silver SprIngs, J E S .................. 301-598-2820 
Mill Eden Prairie, PEC/Levi ............... 612-934-4028 
NH Seabrook, Tye Assocs. ............... 603-474-5550 
NJ Rockaway, A & J Assocs. ............. 201-825-3169 
OH Cleveland, Comtellnstrs. ............. 21&-442-8880 
TJ( Richardson, Jim Gray & Assocs. ...... 214-89&-9976 
EXP U.K/Stevenage Herfordshire, REL Ltd. 

.. .. .. .. . . .. .. . .. .. .. .. .. . .. .. . .. .. . .. .. 043631-4433 
. Can Mississauga, om. AQAP, Inc. ........ • 41&-89().5060 

HYPERTRONICS CORP_ 16 Brent Dr. Hudson, MA 
01749, Tel: 617-56&-0451, 80().225-9228, TELEX: 95-
1152; FSC No.: 50541; EmpL: 125; SIs. Mgr: E. Dalrymple 
. .... . .. .... .. .... .. ... .. .. .. . ...... . .. . ... C·1388·1392 

Local Sales Offices & Reps 
P;z Scottsdale, TC Elctms. SIs., inc. ...•... 602-994-5153 
CA Mountain View, Leddy Assocs. ........ 415-969-6313 
CA N. Hollywood, Jewett Co .............. 81&-78&-8103 
CO Commerce City, Williams Assocs.. . . . . 303-28&-5647 
CT Bethany, Reps. Corp. ..... ,........... 203-393-0024 
DC Washington, Tyler Griffin Co.. .. .. .. .. .. .. . ENl-4821 
FL Cassellberry, Southern EIctms. Sis. ... 305-332-4718 
IL Downers Grove, Momak Sis. .. . . . . . • . . 312-836-6400 
IN Indianapolis, CC Elctms. .............. 317-255-1508 
KS Lenexa, Midwest Tech. Sis. ........... 913-66&-1500 
MD Beltimore, Tyler Griffin Co. .. .. .. .. .. . .. .. . EN&-4821 
MA Wellesley, Reps. Corp. ................ 617-237-8476 
MN Bloomington, Mumco, Inc. ............ 612-854-4161 
NJ Wayne, aT. Assocs. .................. 201-694-8040 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY E. Syracuse, R. D. Sherman .. .. • .. .. .. 315-433-1185 
PA Greensburg, Pr~ark ................ 412-832-3800 
TJ( Richardson, Milco Mktg. .............. 214-783-2716 
ur Sell Lake City, Wiliams Assocs. ..... : 801-485-6511 
WA Bellevue, ALE. Inc. ...... .. ... .. .. .. ... 206-455-4697 

HY-TEC INDUSTRIES, Div. of Topo Industries, Inc. 
P.O. Box 91, Shoreham, NY 11786, Tel: 516-924-6686; 
SIs. Mgr: Tom Poole 

HYTEK MICROSYSTEMS, 980 University Ave., Los 
Gatos, CA 95030, Tel: 40&-395-23OO,1WX: 91 ().597-5393; 
FSC No.: 57474; EmpL: 300; SIs. Mgr: Greg Kizik; Dist. 
Mgt: Richard Fryhoff 

III 
FAX: 714-998-5910 

ICC,INC.,1144W.GroveAve.,Orange,CA92665, Tel: 714-
99&-8310. TELEX: 4992245ICCUSA; Empl.: 25 
. .... . ...... ..... . .... .. ...... . .. . ....... .. C·1394-1396 

Local DistJibutoIS 
CA Manhattan Beh., Prime Electro Prods. 

• .. .. .... .. .... .. .. .. .. .. • .. .. . .. .. • .. • 213-37&-3642 
CA Santa Ana, C8be1& Connector Warehouse 

... .. .... .. .. .. .. .. .. .. .. • .. .. . .. .. • ... 714-641-3009 
CA Santa Ana, VISion Elctms., Inc. .......• 714-261-6777 
CO Denver, Carlyle, Inc. ....... ............ 80().227-5953 
CT ManChester,IMS. Inc. ................. 203-649-4415 
CT Wallingford. Midstate EIctms. ..•..•... 203-265-9900 
MA Westboro, In Stock Prods. ............ 617-87()'5750 
MO St Louis, Franklin EIctms.............. 314-993-5333 
PA Hanisburg, Cumberland EIctms. ...... 717-232-5989 
TX Houston. Cable & Connector Warehouse 

....................................... 713-89().1241 
TX Irving, Cable & Connector Warehouse 

........................................ l!OO-232-5675 

VA Virginie Belt., Norfolk Wire & Cable EIec. 
.; ..................................... 804-499-1100 

WA Tukwila, carlyle, Inc. .................. 206-251-0700 

!CliNe. 1901 Petra La., Placentia, CA 92670, Tel: 714-57&-
7575; EmpL: 10 

ICON, 156 SIxth St. C8mbridge, MA 02142, Tel:. 617"8611-
5400, 1WX: 710-321-1883; EmpL: 81; SIs. Mgt: Irvin L 
McKittrick 

ICO-RAU Y CORPORATION, 2575 E. Beyshore Ad., Palo 
Alto, CA 94303, Tel: 415-85&-9900, FAX: 415-856-8378; 
FSC No.: 51705; EmpI.: 45; Dist. Mgt: BarIlara Enad/Devid 
Taub 

ICS ELECTRONICS CORP. 2185 Old 0ekIand Ad., San 
Jose, CA 95131, Tel: 408-432-9009, FAX: 408-943-1745; 
EmpI.: 28; SIs. Mgt: Robert H. Prosin; Dist. Mgr: Rob8rt H.. 
Prosin 

IC SENSORS, INC. 1701 McCarthy Blvd., Milpitas, CA 
95035, Tel: 408-472-1 aoo, TELEX: 350066, FAX: 408-434-
6687; EmpI.: 125; SIs. Mgt: Harold Joseph; Dist. Mgt: 
Harold Joseph 

IDEAL INDUSTRIES, 4450 Becker PI., Sycamore, IL 60178, 
Tel: 815-895-5181, 1WX: 910-63&-0613; EmpI.: 700; SIs. 
Mgr: Glenn Hollister 

IDEAL PRECISION METER, 214 Franklin St. Brooklyn, 
NY 11222, Tel: 212-383-6904, 1WX: 71 ()'564-2160; FSC 
No.: 11707;10304-41; EmpI.: 150; SIs. Mgr:T. Bell 

IDE ASSOCIATES, INC. 35 Dunham Ad., Billerica, MA 
01821, Tel: 617-663-6678, TELEX: 4979780; EmpI.: 40; 
SIs. Mgt: James Bender 

IDEC CORPORATION, 1213 EIko Drive, Sunnyvale, CA 
9408&-2211, Tel: 40&-747-0550, TELEX: 34.:0601, 1WX: 
91Q-339-9383, FAX: 40&-744-9055; EmpL: 60; SIs. Mgr: 
Wallace Baldwin, NaIL Sis. Mgr. 
.. ............ ....... ......... a·l073, 1494-1498, 1725 

Local Sales Off/C6S & Reps 
AL Binningham, Bryoo Co. ............... 205-672-9760 
P;z Phoenix, Neal-Miller Sis. .............. 602-274-0898 
AR Jonesboro, Electro-Tech, Inc. .•...•... 501-932-0366 
CA Laguna Hills, Western Automation •... 714-859-6988 
CA Sunnyvale, Idee Corp. ................ 40&-747-0550 
CO Lakewood, T.M.M.L ..................... 303-232-1516 
FL OIdmar, Boggs & Assocs. ............. 813-855-1812 
FL Sarasota, Boggs & Assocs. ........... 813-351-3338 
IL Hoffman Estates, Bu-Nell Engrg. ...... 312-843-6600 
IL Schaumburg, Idee Corporation .... .. .. 312-882-7867 
KS Overland ParI<, TMW ................. 913-383-1818 
MA Norwood, Hyland Assocs.............. 617-762-0345 
MN Minnetonka, S. J. Collins & Assocs. ... 612-933-7661 
NM Albuquerque, T MM.I. ................. 505-29&-6693 
NY Mastic, Optimum Sis. ................. 516-756.:0644 
NY Syracuse, Lachut EIctrL Sis. Inc. . . •• . . • 315-456-8480 
NC Kernersville, Heritage SIs. Assocs..... 91&-996-4374 
OH Cincinnati, James Munay & Assocs... 513-574-8500 
OH Cleveland, Matthew Haley Co. ........ 21&-892-1820 
OH Perrysburg, Matthew Haley Co. ....... 41 &-874-0488 
OK Tulsa, Don Plummer Sis. Co. ......... 916-835-0979 
OR Portland, SPS EIctms. ............. ;.. 503-297-8919 
PA Carnegie, Brown-Yates EIctrL Equip. .• 412-221-4200 
PA Philadelphia, Frte-WaIker, Inc. .••..•... 215-233-2100 
SC Taylors, Heritage Sis. Assocs. ......... 803-292-1723 
TN Knoxville, Tubbs Agy. ... .............. 615-577.:0689 
TN Memphis, Electro-tech ................ 901-372-4550 
TJ( Dallas, SW Mktg. Assocs. ............. 214-341-8631 
ur Salt Lake City, T.MM.I. ................ 601-487-7676 
VA Alexandria, T.D.L ...................... 703-971-8982 
VA Richmond, Dunnington & Assocs. ..... 604-282-8383 
WA Redmond, SPS EIctms. ............... 206-323-4140 
WI Appleton, Bu-Nell Engrg. .... .. .. .. . ... 414-733-4242 
WI Waukesha, Bu-Nell Engg. ............ 414-784-0994 

IDENTATRONICS, INC. 425 Uvely Blvd., Elk Grove, R.. 
60007, Tel: 312-437-2854, 1-800-323-5403, TELEX: 
754319 CARD UD; SIs. Mgr: Gregg Powell 

lEe ELECTRONICS, 105 Norton St., Newark, NY 14513, 
Tel: 315-331-7742, 1WX: 91()'240-8356, ESYLNK: 6290-
2827, FAX: 315-331-3547; EmpI.: 650; SIs. Mgr: Frank 
Montabana; Dist. Mgr: Steve Hotchkiss 

lEE, See Industrial Elctm. Engrs., Inc. 

IEI-ISKARA ELECTRONICS INC. INC, See Iskara 
Electronics, Inc. 

704 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

HEAT 
SINKS 

FAX: 818-848-8872 
IERC, t35 W. Magnolia Blvd., Burbank, CA 91502, Tel: 213-

849-2481, TWX: 910-498-2206, ESVLNK: 62951515; FSC 
No.: 98978; Empl.: 97; Sis. Mg,: Jim Smnh .... C'1671 

Local Sales Offices & Reps. 
AL Huntsville, Murcota Corp ..... :........ 205-539-8476 
I\Z Scottsdale, BSE Inc. .................. 602-483-0373 
CA Frernon~ Vic/Tal SIs. ................. 415-651-6420 
CA San Diego, Goastal Elctm. SIs. ........ 619-459-4148 
CA Santa Clara, Ross Mktg. Assocs. .. . . .. 408-988-8111 
CA Sharman Oaks, Wes-K Assoc, Inc ..... 818-990-1302 
CO Denver, EIcom, Inc. ................... 303-337-2300 
FL Boca Raton, Sis. Specialties .......... 305-395-5371 
FL Plant City, SIs. Specialists .•........... 813-754-1329 
FL Temple Terrace, SIs. Specialists...... 813-988-0561 
IL Mt Pro~ Magnuson & Assocs. ... 312-956-0700 
IN Indianapolis, Magnuson & Assocs. .... 317-247-5108 
KS Leawood, Thunderbird Tech. SIs. & Svcs., Inc. 

.................................•..... 913-842-7220 
KS Wichna, Thunderbird Tech. SIs. ....... 316-684-3941 
MA Lexington, Hathaway Elctms., Inc. ..... 617-861-7010 
MN Minneapolis, Magnuson Assocs. ...... 612-521-1235 
MO Maryland Heights, Thunderbird Tech. SIs. & Svcs., Inc. 

....................................... 314-567-8488 
NJ Wayne, G. T. Assocs., Inc .............. 201-694-6040 
NM Albuquerque, Rep New Tech ......... 505-293-2582 
NY Rochester, Ossman Comp. Sis. Corp. 

NY 
NC 
OH 
OR 
PA 

Syracuse, Ossman Comp. SIs. Corp. .. 
Winston-Salem, Murcota Corp. ....... . 
Cleveland, Norm Case & Assocs. , ... . 
Portland, Frank Jackson & Assocs. .. . 
Philedelphia, Kenneth B. Erdman Co. 

TX Houston, Barry SIs., Inc. .............. . 
TX Richardson, Barry SIs., Inc. ........... . 
UT SaH Lake City, Elcom, Inc. ........... . 
WA Redmond, Frank Jackson Assocs. ... . 
WI Milwaukee, Magnuson Assocs. ...... . 
Can Burlington, Ont, Whtte Redio LId .... . 
Can Mon1rea~ Que., Whtte Radio Ltd. ..... . 

Local Distributors 

716-424-4460 
315-437-7052 
919-722-9445 
216-333-0400 
503-645-8511 

215-224-1633 
713-784-5860 
214-234-0255 
801-485-7415 
206-881-7277 
414-933-6344 
416-632-6894 
514-481-0158 

I\Z Phoenix, Arizona Comps. Co. ......... 602-269-5655 
I\Z 'Tempe. Betatron Elctms. . . . . .. . . . .. . .. 602-252-2112 
I\Z Tucson, Elliott Elctm. Supp. ........... 602-884-7394 
CA Anaheim, DECO Electronics, Inc: . . . . .. 714-630-8252 
CA Canoga PIt, Tim-Co Comp. Sis. . . . . . .. 818-992-5040 
CA Chatsworth, Jacon Fasteners & EIctms. 

. . . . . . . . . . . . .. . . . . .. . . .• .. • . . .. . .. . .. .. 818-700-2901 
CA Chatsworth, Mil-Comm Distrs. ........ 213-998-3111 
CA City of Industry, Hal Elctms. ........... 818-968-8515 
CA San Diego, Deco Elctms. ............. 619-693-1595 
CA San Diego, EI-Com ................... 619-566-1988 
CA San Jose, Rose Elctms. .............. 408-263-9700 
CA Santa Ana, EI-Com ................... 714-432-6630 
CA Sunnyvale, Power Supply Components 

CO Englewood, Indelco .................. . 
CT Bridgeport, Park Distrs., Inc. .......... . 
FL Clearwater, Lynch Gentry Assocs. ... . 
IL MtProspect, Magnuson & Assocs. ... . 
MD Towson, Jones-Maryland Elctms. .... . 
MA Billerica, A. W. Mayer Co., Inc. ........ . 
NH Hudson, C & H Elctrns., Inc ........... . 
NM Albuquerque, Belatron Elctms. ....... . 
NM Albuquerque, Ram Elctms ............ . 
NM Albuquerque, Walker Elctrn. Supp. . .. . 
NY Bohemia, Car-Lac Elctm. Indl. SIs. ... . 
NY E. Syracuse, Modutex Corp ..•......... 
NY West Hempstead, March Elctms. ..... . 
OH Englewood, Argent Inds., Inc. •......... 
OR Portland, United Radio Supp. . ....... . 
PA McKeesport, Barno Radio ............ . 
RI Providence, William Dandreta & Co. .. 
TX EI Paso, ERA ........................ . 
TX Fort Worth, C & W Supp. •............. 
TX Houston, Lenert Co. . ................ . 
WA Redmond, Elwood Inds. .............. . 
WA Seattle, Rose Elctms. ................ . 
WA Seattle, United Radio Supp ........... . 
WA Spokane, Rose Elctms. . ............. . 

406-737-1333 
303-694-9444 
203-366-7200 
813-433-2697 
312-956-0700 
301-823-5721 
617-229-2255 
603-882-1133 
505-344-2381 
505-262-0888 
505-883-2992 
516-567-4200 
315-437-7052 
516-485-4700 
513-836-8633 
503-233-5341 
412-751-5966 
401-861-2800 
915-855-3600 
817-831-0395 
713-225-1465 
206-881-7277 
206-721-4997 
800-547-4557 
509-624-8867 

FAX: 516-334-5988 
lET LABS, INC., 534 Main St, Westbury, NY 11590, Tel: 

516-334-5959; FSC No.: 62015; SIs. Mg,: Sam Sheena 
................................. , ......... 0-1268-1274 

mmm 
ILC DATA DEVICE 
CORPORATION 

FAX: 516-567-7358 
ILC DATA DEVICE CORP., 105 Wilbur P~ Bohamia, NY 

11716, Tel: 516-567-5600, TWX: 310-685-2203; FSC No.: 
19845; Empl.: 910; Sis. Mg,: J. P. Sheahan; Dis!. Mg,: 
Marshall Lacoff ......................... " 0'1164-1165 

Local Sales ·Offices & Reps 
AL Huntsville, Montgomery Mktg. . . . . . . . .. 205-830-0498 
I\Z Scottsdale, Fred Board Assocs. ....... 602-994-9388 
I\Z Tuscon, Fred Board Assocs. .......... 602-299-1508 
CA Garden Grove, ILC Data Ovcs. Corp. .. 714-895-9777 
CA Santa Clara, ILC Data Dves. Corp. ..,. 408-244-0831 
CA Woodland Hills, ILC Data Dves. Corp. 

....................................... 818-992-1772 
CO Denver, Quorum 3 SIs. Grp. . . . . . . . . . .. 303-696-8480 
CT Canton Center, Dynamic Sis. of New Eng. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-693-6567 
FL 'Clearwater Beach, Perrott Assocs. .... 813-443-5214 
FL Orlando, Perrott Assocs. .............. 305-298-7748 
GA Norcross, Montgomery Mktg., Inc. ..... 404-447-6124 
IL Des Plaines, Elctm. Mktg. ............. 312-298-2330 
IN Carmel, Giesting & Assocs. ........... 317-844-5222 
IN Fort Wayne, Giesting & Assocs. . . . . . .. 219-486-1912 
KS Lenexa, Dytec/South ................. 913-888-0215 
MA Burlington, Dynamic Sis. of New Eng. 

MI Coloma, Giesting & Assocs. ......... , 
MI Livonia, Giesting & Assocs. .......... . 
MN Minneapofis, Comprehensive Techn. .. 
MO Marytand Hgts., Dytec/South ........ . 
NJ Totowa, ILC Data Dvcs. Corp ......... . 
NM Albuquerque, Quatra Assocs. ........ . 
NY E. Rochester, Tri Tech Elctms. ....... . 
NY Endwell, Tri Tech Elctrns. ............ . 
NY Fayetteville, Tri Tech Elctrns. ........ . 
NY Fishkill, Tri Tech Elctrns. ............. . 
NC Cary, Montgomery Mktg., Inc. . ....... . 
OH Cincinnati, Giesting & Assocs. . ...... . 
OH Euclid, Giesting & Assocs. . .......... . 
OK Tulsa Bonser-Philhower Sis. . ....... . 
OR Forrest Grove, Venture Elctrns. ...... . 
PA E. Lancaster, Electro Rep ............ . 
PA Pntsburgh, Giesling & Assocs. . ...... . 
TX Austin, Bonser-Philhower SIs. ........ . 
TX Houston, Bonser-Philhower Sis ....... . 
TX Richardson, Bonser-Philhower Sis .... . 
UT Sa~ Lake City, Quroum 3 Sis. Grp. ... . 
VT Burlington, Dynamic SIs. of New Eng. 

VA Vienna, ILC Data Dvcs. Corp ......... . 
WA Bellevue, Venture Elctrns. ............ . 
WI Waukesha, Electron Mktg. ........... . 
Can Montreal, Repco Engrg. .............. . 

802-863-6665 
616-468-4200 
313-478-8106 
612-888-7011 
314-569-2990 
201-785-1734 
505-821-1455 
716-385-6500 
607-754-1094 
315-446-2881 
914-897-5611 
919-467-6319 
513-385-1105 
216-261-9705 
918-744-9984 
503-357-5112 
717-299-5877 
412-963-0727 
512-346-9186 
713-782-4144 
214-234-6438 
801-943-9227 

802-863-6665 
703-893-7989 
206-454-4594 
414-547-1505 
514-694-1877 

ILC TECHNOLOGY, INC, 399 Java Dr., Sunnyvale, CA 
94089, Tel: 408-745-7900, TWX: 910-339-9389; Sis. Mg,: 
Robert Tumer 

FAX: 312-673-2850 
ILLINOIS CAPACITOR, INC., 3757 w. Touhy Ave., 

Lincolnwood, IL 60645, Tel: 312-675-1760, TELEX: 72-
4361; Empl: 64; Sis. Mg': C. Kurland .... A'1086-1087 

Local Sales Offices & Reps 
CA Palo AHa, Mollard Mktg. ............... 415-961-0456 
CA Woodland Hills, Illinois Capacitor, Inc. 

CO 
CT 
FL 
IL 
IN 
KS 
KY 
MA 
MI 
MI 
MN 

Denver, Lindberg Co. ................ . 
Bristol, Technology Prods. Grp ....... . 
Pompano Bch, HHP & Assocs. ...... . 
Lincolnwood, Illinois Capacitor, Inc. .. . 
Indianapolis, Precision Elctrn. Comp .. . 
OVerland, AEM Inc. .................. . 
Louisville, Precision Elec. Co. . ....... . 
Brookline, Technology Prods. Grp .... . 
Farmington Hills, Tritech SIs. Inc ..... . 
Kalamazoo, TrHech West ........... . 
Golden Valley, Highland Elctrn. SIs. Co. 

800-323-3652 
303-758-5863 
617-731-0858 
305-971-5750 
312-675-1760 
317-842-3740 
913-888-0022 
502-897-0989 
617-731-0858 
313-553-7126 
616-382-5570 

. .. .. . .. . . . . .. . .. . . . . . . . .. . . . . . . . . .. . .. 612-545-2123 
MS Jackson, Doby Assocs. ............... 601-981-1138 

ILLINO 
MO Hazelwood, Jim Moore & Assocs. ..... 314-731-2240 
MO Kansas City, Jim Moore & Assocs., Inc. 

....................................... 816-756-0262 
NJ Englewood Cliffs, Masin-Esco, Inc. .... , 201-569-8888 
NM Albuquerque, Lindberg Co. ............ 505-881-1006 
NY Clinton, Advanced Comps. Corp ....... 315-853-6438 
NY Endicott, Advanced Comps. Corp. ..... 807-785-3191 
NY Hauppauge, Masin-Esco, Inc. ......... 516-273-3500 
NY N. Syracuse, Advanced Comps. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 315-699-2671 
NY Rochester, Advanced Comps. ......... 71'6-544-7017 
NY Scottsville, Advanced Comps. Corp .... 716-889-1429 
NC Raleigh, Positive Comp. SIs. .......... 919-772-8073 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baahr, Greenleal & Assocs. 

....................................... 216-892-1770 
OH Worthington, Baahr, Greenleaf & Assocs. 

....................................... 614-847-0220 
OR Beaverton, Luscombe Engrg. Co. ..... 503-636-6664 
PA Evans City, Baehr, Greenleal & Assocs. 

PA Narberth, J. Bresson Assocs. ........ . 
TX Austin, A+D Elctms. ................. . 
TX Irving, A-I-D Elctms. .................. . 
UT Sa~ Lake City, Lindberg Co. . ........ . 
WA Renton, Luscombe Engrg. Co ........ . 
WI Milwaukee, Erdman SIs. Co. ......... . 

Local Distributors 
AL Huntsville, Hammond Elctms. ......... 
AZ. Phoenix, Arizona Comps. Co. . ........ 
AR Ft Smith, Carleton Bates ............. 
AR Little Rock, Carleton Bates ............ 
AR Pine Buff, Carleton Bates ............. 
CA Anaheim, A to Z Elctms. .............. 
CA Canoga Pk., MycolVickers Elctm. Supp. 

....................................... 

412-776-2151 
215-664-6460 
512-450-1938 
214-790-4761 
801-277-2643 
206-223-1541 
414-281-1330 

205-830-4764 
602-269-5655 
501-646-8201 
501-562-9100 
501-535-1354 
714-632-1620 

213-340-2025 
CA Huntington Bch, Capacitor Specialtists Intl 

....................................... 
CA Milpitas, Cal~omia eapacnor .......... 
CA Milpnas, Projections Un~d ............ 
CA San Diego, Neumann Elctms. ......... 
CA San Diego, Projections UnHd ......... 
CA Tustin, Projections UnHd ............. 
CO Colorado Springs, Kimball Elctms. .... 
CO Englewood, Indelco ................... 
CT Norwalk, Cobra Comps., Inc. . ......... 
FL Ft Lauderdale, Hammond Elctms. .... 
FL Orlando, Hammond Elctms. ........... 
GA Norcross, Hammond Elctms. .......... 
10 Boise, Kimball Elctms. ................ 
10 Pocatello, Kimball Elctms. . ........... 
IL Chicego, NEP Elctms. ................ 
IL Northbrook, Classic Comps. .......... 
IN Carmel, AHex Elctms. ................. 
LA Shreveport, Carleton Bates ........... 
MD Bettsville, Rasco/Washington ......... 
MD Columbia, General Redio Supp ........ 
MA Hopkinton, ADD Elctms. Corp. ........ 
MA Wobum, Lorcor ....................... 
MI Grand Rapids, Calder Elctms. ......... 
MN Enzen, Capacitor Assocs. ............. 
MN Minneapofis, Bergquist Co ............. 
MO Kansas City, Wa~ers Indl. Supp. . ..... 
MO Springfield, Carleton Bates ............ 
MO St Charles, Finnigan Elctms. .......... 
NJ Cannden, General Radio Supp. Co. .... 
NJ Clifton, J-Mar Elctms. ................. 
NJ Roselle, Lectron 100 .................. 
NY Buffalo, Summit Distrbg. ............... 
NY E. Syracuse, Add Elctms. ............. 
NY Elmsford, Ancar Elctms. .............. 
NY Hauppauge, Broadline Elctrns. ........ 
NY Johnson City, Help Elctms. ........... 
NY Victor, Add EIctms. Corp. ............. 
NC Greensboro, Hammond Elctms. ....... 
OH Akron, Akron Eictm. Supp. Co. . ....... 
OH Cincinnati, United Radio, Inc ........... 
OH Columbus, AESCO Elctrns. ........... 
OK Oklahoma City, Carleton Bates ....... 
OK Tulsa, Altair Elctms. ................... 
OK Tulsa, Carleton Bates ................. 
PA Reeding, GRS Elctms. ................ 
TN Memphis, Carleton Bales ............. 
TN Nashville, Carleton Bates ............. 
TX Austin, Altair Elctms. .................. 
TX Houston, Altair Elctms. ................ 
TX Richardson, Altair Elctms. ............. 
TX T exarcana, Carleton Bates .......... , . 
UT SaR Lake City, Kimball Elctms. ........ 
WI Milwaukee, Badger Capaooor Sis. ..... 
WI New Berlin, Classic Comps. Supp. Co. 

WI New Berlin, NEP Elctms ........ . 

714-943-1815 
406-262-6000 
406-942-1717 
619-695-3005 
619-453-7900 
714-544-2700 
303-528-7088 
303-694-9444 
203-847-6442 
305-973-7103 
305-841-1010 
404-449-1996 
208-342-3559 
208-232-2201 
312-625-8400 
312-272-9650 
317-848-1323 
318-636-9975 
301-937-9100 
301-995-6744 
617-435-5010 
617-935-5024 
616-698-7400 
507-495-3130 
612-835-2322 
816-531-7015 
417-862-1699 
314-946-6201 
609-964-8580 
201-772-6400 
201-245-5859 
716-887-2829 
315-437-1835 
914-592-7100 
516-231-4100 
607-729-3528 
716-924-4760 
919-275-6391 
216-762-8818 
513-761-4030 
614-882-6762 
405-681-4446 
918-252-5781 
918-250-1626 
215-375-4477 
901-365-3539 
615-244-3562 
512-837-4490 
713-462-3029 
214-231-5166 
214-792-6923 
801-328-2075 
414-281-1330 

414-788-5300 
414-785-9100 
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ILLINO 

Illinois Lock Company 

F~:312-537-1881 

ILLINOIS LOCK CO., The Eastern Co. 301 
W. Hintz Rd., Wheeling, IL 60090, Tel: 312-537-1800; 
TWX: 910-651-0221; Empl: 120 
Local Sales Offices & Reps 

CA Los Angeles, Spectrum Assocs., ..... 213·641-4255 
CT New Britain, Kevin Kelaher Assocs. 

................................................................ 203-224-9234 
CT W. Hartford, M-R Tech Sis., Inc ......... 203-521-2101 
FL Tampa, SRT Mktg ................................ 813-884-4805 
MI Farmington Hills, Fisher Sis. Assocs. 

................................................................ 313-553-9035 
MN Minneapolis, W. F. Just Co ................ 612-925-1220 
M) SI. Louis, Thomas L. Dowell & Assocs. 

.......................................................... 314-849-4234 
NC Pineville, JWL Assocs ......................... .704-541-5750 
NJ Newark, Northeast Lock ..................... 201-777-7500 
NY New York, Cambridge Allen Assocs. 

................................................................ 201-464-0203 
NY Rochester, Mullahy-Welch Sis .......... 716-244-1100 
OH Dayton, Shamrock Elctm. Sis ........... 513-258-1227 
PA Philadelphia, Instrmn. Specialties .... 215-742-0898 
TX Dallas,MGR ........................................... 214-2385246 
WA Seattle, Frank J. Martin ...................... 206-523-7665 

Local Distributors 
CA San Leandro, Electro-Components 

................................................................ 415-352-5210 
NJ Clifton, Northeast Lock ....................... 800-524-2575 

W Industrial rtf Devices, 
Inc. 

FULL LINE AUTHORIZED DISTRIBUTOR 

00!;:J 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr, los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

I. SOURCE ~ ... INOI~.ATOR LIGHT!' ........ . 

' 3. LED~CLlPLITE , ! 

...". " 

1. INCANDESCENT 4. PANEL MOUNT LEO 
5. NEON 

2. PANEL MOUNT 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SE~TION 5100 

FREE LlNECARO AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

IMAGE GRAPHICS, INC, 917 Bridgeport Ave., Shelton, CT 
06484, Tel: 203-92&0100; FSC No.: 5M867; Ernpl: 100; 
SIs. Mgr: Putnam Morgan 

IMAGE TECHNOLOGY METHODS CORP, 103 
MoodySt, Waltham, MA 02154, Tel: 617-894-1720; Empl: 
10 

Manufacturers and Sales Offices Directory 
IMAGING TECHNOLOGY, INC, 600 W. Cummings Park, 

Woburn, MA 01801, Tel: 617-938-8444, TELEX: 948263; 
Ernpl: 95; SIs. Mgr: John Morrissey 

IMC COMPONENTS CORPORATION, 55 Eddy St, 
Providence, AI 02903, Tel: 401-273-6900 

Please call your local distributor. 

IQlh.X3 
F~: 516-938-0752 

IMe MAGNETICS CORP. Exec. Off, 100 Jericho 
CluadranQIe, Ste. 221, Jericho, NY 11753, Tel: 516-938-
0600, TWX: 51()'221-2126; Ernpl: 1,300; Sis. Mgr: R 
Kintner 

IMC MAGNETICS CORP, Eastern Div, 570 Main St, 
Westbury, NY 11590, Tel: 516-334-7070, TWX: 51()'222-
4489, FAX: 516-334-7723 

IMeMAGNETICS CORP, Florida Division, 14025 N.W. 
60th Ave., Miami lakes, FL 33014, Tel: 305-822-2558, FAX: 
305-825-3850 

IMC MAGNETICS CORP, IMClHansen, Box 23, 
Princeton, IN 47670-0023, Tel: 812-385-3415, FAX: 812-
38&6387; SIs. Mgr: George A. Gilbert 

IMe MAGNETICS CORP., Thenmal Products Group. 
100 Jericho Quad., Ste. 221, Jericho, NY 11753, Tel: 516-
938-0600, TWX: 51()'221-2126, FAX: 516-936-0752; SIs. 
Mgr: R Lavochkin 

IMC MAGNETICS CORP, Universal MagnetiCS Corp, 
12627 Hidden Creek Way, Cerritos CA 90702, Tel: 213-
926-0927, TWX: 91()'583-1355, FAX: 213-926-2344; S/s. 
Mgr: Chuck Carlson 

IMC MAGNETICS CORP, Western Div. 12627 
Hiddencreek Way, Cenitos, CA 90702, Tel: 213-926-0927, 
TWX: 91 ().583-1355, FAX: 213-926-2344; FSC No.: 99743; 
sis. Mgr: Joe Gute 

IMEC CORP, 3065 Beyer Blvd., San Diego, CA 92154, Tel: 
619-690-2622; EmpL: 1400; Sis. Mgr: R ~ Hill 

100 DB.A V AL INC, 325 Halstead St, Pasadene, CA 
91109-7087, Tel: 816-351-4241, TELEX: 200445 RCA, 
FAX: 816-351-0557; Empl: 210 

100 DELA V AL., INC. Cowles Rd, Plainville, CT 06062-
9990, Tel: 203-677-1311, TELEX: 99-306, FAX: 203-747-
4244; Empl: 203; SIs. Mgr: M. W. Brown; Dist. Mgr: M. W. 
Brown 

LM.S EQUIPMENT, INC, See Worldnet Marketing, 
Inc. 

IMTRONICS INDUSTRIES, 11930 31st Ct. N., St 
Petersburg, FL 33716, Tel: 813-572-9010, TELEX: 566027 
IMTRON CWTR UD, FAX: 813-572-9012; Empl: 10; SIs. 
Mgr: Steven a Cohen 

INCONIX CORP, See Hancock Electronics Corp. 

ELIN4 
F~: 408-433-9330 

INDEK CORPORATION, 2360 Qume Dr, No. A, San 
Jose, CA 95131, Tel: 408-432-1199, TELEX: 
1764768JNA; EmpL: 7; SI8. Mgr: Harry Wagner; Dist. 
Mgr: Harry Wagner ...................... C0 1672-1677 

Local SaIe8 0ffiqe8 & Reps 
AZ. Phoenix, Shefler-Kahn Co., Inc. ...... . 
CA San Diego, K-Tronics ................ . 
CA San Jose, V_ Mktg. ............... .. 
CO Denver, UncIberg Co. ................ . 
IN Granger, Gregory Sis. Co. ........... .. 
MI BrighIor), A.P. Assocs. , .............. .. 
MN Eden Prairie, EIctm. Innovators Inc. .. . 
MO Florissant, DaItron Co, Inc. .......... .. 
NH Amherst, D. A. Crowley ............. .. 
NJ Melville, Dyna Rep .................... . 
NY Clarence Ctr. Nu-Tekneex MkIg, Inc. 

OH Columbus, Tom Mulligan Co. ....... .. 
IL Chicago, Brock & Cushman ........ .. 
PA West Chester, PERCO Sales ....... .. 
1)( Rowte\1, Campion Sis. .............. .. 
VA Front Royal, Eitron Sis. Inc. ......... .. 
WA Belmont, Quadra Sales ............. .. 
WA Redmond 
Can Rexdale, Ont, Bestec EIctms., Ltd. .... 

Local Distributors 
CA S. San Francisco, Peters-de Laet .... . 
CA San Jose, Dalne Prods. ............. .. 
CA Sebastopol, First Sounce ............ .. 
CO Englewood, Industrial EIctm. ......... . 
GA Norcoss, Applied Power ............ .. 
IL Palatine, OHM Electronics .......... .. 
MA Newton, In-Stock Prod. .............. . 
MO St Loui$, Beckwith Elec. ............ .. 
NJ Camden, G.R.s. EIctm. .............. .. 
OH Columbus, Thompson EIctm. ........ . 

602-257-9015 
61~7155 

408-432-1818 
303-758-9033 
219-272-9626 
313-229-6550 
612-941-0830 
314-839-0033 
603-673-7050 
201-685-0135 

716-741-9138 
614-457-2242 
312-622-4110 
215-793-1486 
214-475-8313 
703-635-7201 
206-883-3550 

, 
416-674-1330 

406-727-9440 
406-385-9100 ' 
707-823-0220 
303-694-9444 
404-263-0421 
312-359-5500 
617-87()'575O 
314-343-6463 
609-964-8560 
614-226-6191 

INDEPENDENT CABLE, INC, 43 Broad St, Hudson, MA 
01749, Tel: 617-562-9913; EmpL: 120; SIs. Mgr: GaryW. 
Nace 

INDUCTNE PRODS, INC, 11733 Marken Dr. Garden 
Grove, CA 92641, Tel: 714-891-2572; Empl: 10; SIs. Mgr: 
Timothy J. Scanlon 

Distributor 
INDUCTOR SUPPLY, 15204 Transistor Lane, Huntington 

Beach, CA 92649, Tel: 714-891-4524, 800-854-1881, 800-
472-6421, TWX: 497 9775; Empl: 21; SIs. Mgt: Carla Van 
DerMeuIen ..................................... A0 1231 
..................................... 694, 716, 725, 783 

INDUSTRIAL COMPUTER DESIGNS, INC. 31264 La 
Baya Drive, Westlake Village, CA 91362, Tet 816-889-
3179; Empl: 35; SIs. Mgr: Bob Neville 

Local Distributors 
CA Los Gatos, Personal Computing Tools 

.. .. . .. .. .. . .. . .. . .. .. . . .. .. .. . . .. .. ... 406-395-6600 
CA San Diego, ICS ....................... 619-279-0064 
CA San Mateo, Perx ... . .. .. .. .. .. .. .. .... 415-573-0801 
MA Danvers, Anasco ..................... 617-777-8888 

INDUSTRIAL CONTROL CO. 3100 Pineda Ave., 
Rockledge, FL 32955, Tel: 305-259-7105; Empl: 15; SIs. 
Mgr: I. Nobilio 

INDUSTRIAL DEVICES CORPORATION, 35 Pamaron 
Way, Novato, CA 94949-6284, Tel: 415-883-3535, FAX: 
415-883-2094; Empl: 25 

INDUSTRIAL DEVICES, INC.; 260 Railroad Ave., 
Hackensack, NJ 07601, Tel: 291-489-8989, TELEX: 12-
7459, FAX: 201-489-6911; FSC No.: 91602; EmpL: 200; 
SI8. Mgr: Michael Diceglie ............... a0 113O-1134 

Local Sales Offices & Reps 
AL Huntsville, E.M.A, Inc. ................. 205-837-7363 
CA Los Angeles, Universal Comps. ....... 213-641-4255 
CA Mountain VIeW, Westech SIS; ......... 415-961-1422 
CO Englewood, Harthun Assocs, Inc. ..... 303-792-5000 
FL Casselberry, Southern EIctm. Mktg. ... 305-831-2822 
GA Atlanta, EM.A., Inc. .................... 404-448-1215 
IL Chicago, K D. Engle ....... ~.. .. .. .. .. . 312-539-1820 
IN Indianapolis, EIctm. Mktg. Conslts. .... 317-253-1668 
MD Towson, Ernie SteIkovic Assocs. ...... 301-321-6008 
MA Westborough, Anchor Engrg. ......... 617-870-0573 
MI E. Detroit, Fred Harris & Assocs... .. .. 313-776-6430 
MN Minneapolis, EIec. Comp. SIS; ,........ 612-933-2594 
MO St Louis, LoweIH<engas Assocs. ..... 314-821-4050 
NJ CherTy HiI~ Ernie Stefkovic Assocs. ... 609-667-4088 
NJ Manville, Dyno Rep ................... 201-685-0135 
NY Rochester, Apex Assocs. ............. 716-254-8050 
NC Raleigh,EM.A., Inc. ................... 919-847-8600 
OH Dayton, J. C. Hofstetter Co. ........... 513-296-1010 
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Manufacturers and Sales Offices Directory 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
OR Hillsboro, Ternco Northwest .......... 503-649-8375 
PA Hickory, J. C. Hofstetter Co. '. . . . . . . . . .. 412-356-2305 
SC Greenville, EMA, Inc. . . . . . . . . . . . . . . . .. 803-233-4637 
TX Austin, R. F. Kimball Co. .............. 512-443-5284 
TX Houston, R. F. Kimball Co. ............ 713-890-8810 
TX Richardson, R. F. Kimball Co .......... 214-231-3447 
WA Bothel~ Temco Northwest ............ 206-821-5434 
EXP NY, Hauppauge, Sager Elclrl. Supply Co. 

...•................................... 516-346-1300 

Local Distributors 
AZ Phoenix, Dalis Elclm.. Supp ........... . 
CA Cypress. Sager Elclms. ............. .. 
CA Fremont, Allied Elctms. ............. .. 
CA Gardena, Calij. Swijch & Signal ...... . 
CA Los Angeles, Elec. Swijches ......... . 
CA Milpitas. Zack Elclms. ................ . 
CA Palo MOo Zack Elclms. .............. . 
CA Pasadena, Empire EIcIm. Distr. . ..... . 
CA S. San Francisco, Steven Engrg. ..... . 
CA San Diego, Shanks & Wright ......... . 
CA San Diego, Sigma Elclms. .......... .. 
CA San Francisco, Zack EIcIms. .........• 
CA San Jose. Ouernent Elclms. ......... . 
CA San Jose, Rose Elclm. Distrbg. Co. . .. 
CA Santa Monica, Master Distrs. ......... . 
CA Tustin, Allied Elclms. ............... .. 
eo Arvada, Denver Wintronics ........... . 
eo Denver, Allied Elclms. .............. .. 
CT Bridgeport. Park Distrs. ............. .. 
CT Wallingford, Sager Electrical Supp .... . 
FL Pompano Bch, Allied Elclms. ........ . 
FL Tampa, Specialty Distrbg. Co ......... . 
FL W. Palm Beach, Nurmi Elclm ......... . 
GA Allanta, Wholesale Indl. Elec. . ....... . 
IL Elgin, Allied Elctms. ................. .. 
IL Rockford, Mid-West Associated ...... . 
IL Villa Park, Melvin Elctms. ............ . 
IL Wood Dale, Electro-Kinetics ......... . 
IN East ChiCago, ACRO EIcIms. ........ . 
IN Evansville, Hutch & Son ............ .. 
IN Fort Wayne, Graham Elctrs. .......... . 
IN Indianapolis, Graham Elctms. ........ . 
IN South Bend, Genesis Elclms. ........ . 
IA Cedar Rapids, Bergquist Co .......... . 
IA Cedar Rapids, Iowa Radio Supp. ..... . 
KY Bowling Green, Crescent Elctms. .... . 
LA Lafayette, Ralph's ................... .. 
MD Rockville, Capitol Radio Whlsrs. ..... . 
MA Hingham, Sager Elec. Supp. ......... . 
MA N. Wilbraham, Indl. Comps. .......... . 
MA Norwood, Gerber Elctms. ........... .. 
MA Wilmington, Allied Elclms. ........... . 
MA Worcester, Goghlin Elect ............ . 
MI Flint, Shand Elclms. ................. . 
MI Livonia, Shand Elctms. .............. .. 
MI Saginaw, Shand Elclms. ............. . 
MN Minneapolis, Bergquist Co ............ . 
MN Minneapolis, Elclm. Center ........... . 
MN Minneapolis, Stark Elctms. ........... . 
MO Kansas Cijy, Chelsea Inds. ........... . 
MO Maryland Hg1s., Chelsea Inds. ........ . 
MO St LOUiS, Van Sickle Radio-Elec ...... . 
NE Lincoln, Scott Elctm. Supp ............ . 
NV Las Vegas. Kiesub Elctms. ........... . 
NJ Hanover, State Elclms. Parts ......... . 
NJ Oakland, Relay Spec ................ .. 
NJ Springfield, Route Elctms. ............ . 
NY Albany, E E Taylor Co .............. .. 
NY Buffalo, Summij Distrs ............... .. 
NY Hauppauge, Broadline Elclms. ....... . 
NY Hauppauge, Sager Elctrl. Supply Co .. . 
NY Hempstead, EIcIm. Equip ....... . 
NY Mineola, Allied Elctms. .............. .. 
NY Mt Vemon, OAR. IndL Elctm. Sis .... . 
NY Rochester, Simcona Elclms. ......... . 
NY Rochester, Summij Elctms. .......... . 
NC Raleigh, Southeastern Radio Supp. . .. 
OH Cincinnati, Hughes-Peters ........... . 
OH CinCinnati, Unijed Radio ............. . 
OH Columbus, Hughes Peters ........... . 
OH Dayton, SIotIs-Friedman Co .......... . 
OH Toledo, Warren Radio ............... . 
OK Tulsa. PEl Genesis ................. .. 
OR Portland, United Radio Supp. . ....... . 
PA Erie, REM Elctms. .................. .. 
PA Harrisburg. Cumberland Elctms. ..... . 
PA Philadelphia, PEl/Genesis ........... . 
TN Memphis, Bluff City Elctrns. .......... . 
TN Nashville, Randolph & Rice •.......... 
TX Ft Worth, Allied Elctms. .............. . 
TX Houston, Abair Co ................... .. 
TX Richardson, Abair Co ................. . 
TX San Antonio, Sherman Elclms. Supp. 

UT Sa~ Lake City, Standard Supp. ....... . 
VA Arlington, Arlington Elctm. Whlsrs. ... . 
VA Glen Allen, Hermitage Dislrs. ........ . 

602-275-2885 
714-952-8899 
415-487-5250 
213-770-2330 
213-664-1141 
406-942-5432 
415-326-5432 
213-681-2711 
415-586-9200 
619-239-0176 
714-565-2000 
415-626-1444 
406-996-5900 
406-263-9700 
213-452-1229 
714-669-4190 
303-431-7161 
303-790-1662 
203-366-7200 
203-265-4600 
305-976-3008 
813-870-3315 
305-686-8553 
800-282-1857 
312-697-8200 
815-982-803,6 
312-279-5015 
312-595-6700 
312-375-1269 
812-425-7201 
219-423-3422 
317-634-8202 
219-287-2911 
319-366-8733 
319-393-4510 
502-842-2444 
316-234-4507 
301-881-2270 
617-749-6700 
413-596-3854 
617-329-2400 
617-942-0150 
617-756-8311 
313-743-8940 
517-799-2527 
313-591-3980 
612-835-2322 
612-371-5200 
612-332-1325 
816-842-8556 
314-997-7709 
314-621-5000 
402-466-8221 
702-733-3888 
201-887-2550 
201-337-1000 
201-379-7710 
516-436-7811 
716-887-2800 
516-231-4100 
516-346-1300 
800-645-1605 
516-246-2360 
914-699-2224 
716-326-3230 
716-334-8110 
919-826-2311 
513-351-2000 
513-761-4030 
614-294-5351 
513-296-5555 
419-246-3364 
916-622-8520 
503-233-7151 
814-453-5626 
717-233-5883 
215-673-0400 
901-345-9500 
615-255-5601 
817-336-5401 
713-462-3029 
214-231-5188 

512-224-1004 
801-486-3371 
703-524-6256 
804-796-3830 

WA Redmond, Murphy Elctms. ............ 206-881-1234 
WI Milwaukee, Marsh Elclms ............. 414-475-6000 

FAX: 703-731-0847 
INDUSTRIAL DRIVES, A Kollmorgen Div.,201 Rock 

Rd., Radford, VA 24141, Tel: 703-639-2495, TWX: 710-
875-3743; FSC No.: 11384; Empl.: 343; SIs. Mgr: Wayne 
Coleman/Robert WhRe Jr.; Dis/, Mgr: Hurley Gill 
.......................................... a·'2'8-'22O 

~ I..!EEJ 
FAX: 818-376-1075 

INDUSTRIAL ELECTRONIC ENGINEERS, 7740 
Lemona Ave., Van Nuys, CA 91405, Tel: 816-787-0311, 
TELEX: 4720693/4720120; Empl.: 425; SIs. Mgr: Darryl 
Bloom/J. Hart/S. Spiegel; Dis/. Mgr: J. Hart ... B·l074 

Local Sales Offices & Reps 
AL Huntsville, DHR MkllJ, Inc. ............ 205-533-5165 
AL Huntsville, TMA T echnlg. MkllJ Assocs. 

AZ Phoenix, Howe & Howe SIs., Inc. ..... . 
CA Brea, Masco Elctms., Inc. . ........... . 
CA Campbell, Leo Tech. SIs. ............ . 
CA Los Angeles, Masco Elclms., Inc. .... . 
CA Vista, Masco Elclrns., Inc. .. .......... . 
CO Lakewood, Cristee-Meade Co. ....... . 
CA San Jose, Class One Elctms. . ....... . 
CT North Haven, Kijchan & Kutchin, Inc. .. 
FL Largo, TMA Technlg. MkIg. Assocs. ... 
FL Melbourne, TMA Tech. MkllJ Assocs. 

205-883-7893 
602-284-7971 
714-529-0888 
406-376-9900 
714-529-0866 
619-756-5562 
303-232-0287 
406-297-8666 
203-239-0212 
813-536-3796 

. . . . . .. . .. . . . . . . . . . . . . . .. . . . .. . .. . . . . .. 305-676-3776 
FL Orlando, TMA Tech. Mklg. Assocs. . . .. 305-857-3760 
FL Pompano Beach, TMA Tech. MkllJ Assocs. 

.....•................................. 305-977-9006 
GA Atlanta, DHR Mktg.. Inc ................ 404-451-9848 
GA Norcross, TMA Tech. MkllJ Assocs .... 404-446-3565 
IL Arlington Hgts., Phoenix Elctm. SIs. ... 312-394-4422 
IL Highland Park, Bransky Sis. ........... 312-433-2375 
IN Indianapolis, Wilson Tech. Sis ......... 317-872-2513 
KS Lenexa, Midtec ....................... 913-541-0505 
MD Hunt Valley, Marktron, Inc. ............ 301-626-1111 
MD Rockville, Marklron,lnc. ............... 301-251-8990 
MA Burlington, Kitchen & Kutchin,lnc. .... 617-229-2660 
MI Southfield, L H. Dickelman Co ........ 313-353-8210 
MN Burnsville, 2M Sales, Inc. ............. 612-890-7774 
NY N. Syracuse, Advanced Cornps. Corp, Inc. 

....................................... 315-699-2671 
MO St Louis, Midlec ...................... 314-275-8866 
NC Raleigh, DHR Mktg, Inc. . .. . .. . .. .. . ... 919-781-1961 
OH Richfield, Geotronix, Inc. .. ........ ,... 216-659-6100 
OH Trotwood, Geotronix,lnc .............. 513-252-6700 
OR Beaverton, Olson Tech. Sis. Corp. . . . .. 503-643-9488 
PA Allison PI<., Geotronix, Inc ............. 412-487-1770 
PA Norristown, RJI ....................... 215-631-1414 
SC Greenville, DHR MkllJ, Inc. . . . . . . . . . . .. 803-235-3594 
TX Dallas, MGR Elctms., Inc ............... 214-236-5246, 

713-759-0187 
VA Springfield, Pantech .................. 703-451-5700 
WA Bellevue, Olson Tech. SIs. Corp ........ 206-883-7792 
WI Cedarburg. Bransky Sis ............... 414-377-6837 

Local Distributors 
AL Birmingham, American Elctrns. . . . . . . .. 205-942-4656 
AZ Phoenix, Tri-Tek, Inc .................. 602-371-0880 
AZ Tempe, Circuit Specialist Co. ......... 602-966-0764 
CA Garden Grove, Richey/Western Elctrns. 

......................... 714-895-0060,800-227-0060 
CA Gardena, California Switch & Signal Co. 

. . . . . . . . .. . . . . . . . . . .. . .. . . . . . . . . . . . . . .. 213-536-9830 
CA Industry,ltal Elctm. SIs., Inc. ............ 816-966-8515, 

714-990-0922 
CA Lakeside, Mouser Elclrn. Corp ......... 619-449-2229 
CA San Diego, Richey/Western Elctms. .. 619-271-4511 
CA Santa Clara, Richey/Western Elctrns. 

CA 
CA 
CA 
eo 
CT 

Santa Clara, Wallronic SIs. ........... . 
Santa Monica, Master Distrs. ......... . 
Sunnyvale, Target Elctrns. Inc ........ . 
Denver, Integrated Elclrns. ........... . 
East Haven, J. V. Elctms. ............ . 

406-727-7411 
406-727-1200 
213-452-1229 
408-734-5611 
303-292-6121 
203-469-2321 

INDUST 

CT Wallingford, Cronin EIcIms. ........... 203-265-3134 
FL Alarnonte Springs, Pioneer Technlgs. Grp.. Inc. 

• . .. .. .. . .. . .. . . . . .. .. ... 305-834-9090,800-432-6094 
FL Miami, Elclm. Equip. eo.. Inc ............ 305-671-3500, 

8OQ-432-1235 
GA Norcross. WMehead EIcIms. ......... 404-923-6667 
IL Bensenville, Voyager Elclms. Corp .... 312-880-1300 
IL Chicago, Bellinds. .................... 312-640-1910 
IL Chicago, Newark Elclms. ............. 312-784-5100 
IL Elgin, Allied Elclms. ................... 312-697-8200 
IL Elmhurst, Semiconductor Specialists, Inc. 

....................................... 312-279-1005 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IN Carme~ Mex EIclms.,Inc. ............. 317-846-1323, 

BOo-692-6039 
MD Gaithersburg, Pioneer Technlgs. Grp.. Inc. 

. ...................................... 301-921-D660 
MD Jessups, Treeko Elctms.. Inc. ......... 301-792-0112 
MA Billerica, A. W. Mayer Co, Inc. ....... .. 617-667-6900 
MA Nee<lharn, Cronin Elclms., Inc. ........ 617-449-5000 
MI Grand Rapids, S-F Elclm. Supp. Inc. .. 616-459-0216 
MI Southfield, Michigan Lectrols Corp. .... 313-353-1350, 

800-445-5714 
MN Minneapolis, Stark Elclms. ............ 612-332-1325 
MO Kansas City, Semiconductor Specialists, Inc. 

. . . . . . . .. . .. . .. . . . . . . . . . .. .. . . . . . . . . . .. 816-452-3900 
MO Maryland Hg1s., Chelsea Inds. ......... 314-997-7709 
NM Albuquerque, Betatron Elctms. ........ 505-621-1122 
NM Albuquerque, Inti. Elclms. ............. 505-293-3497 
NY Farmingdale, Pride Elctms. ........... 516-293-4020 
NY Farmingdale, SAl. .................... 516-293-2710 
NY Mamaroneck, Logicomp EIcIms. ...... 914-696-9332 
NY Rochester, Masline Elctms. ........... 716-546-5373 
NC Greensboro, Hammond Elec. ......... 919-275-6391 
NC Raleigh, So. Eastern. Elclms. .......... 919-826-2311 
NC Winston-Salem, Kirkman Elctms. ...... 919-722-9131 
OH Cleveland, Alpha Distr. Corp. . . . . . . . . .. 216-659-7100 
OH Dayton, The Stotts-Friedman Co. ..... 513-296-5555 
OK Oklahoma City, Electro Entrs., Inc. .... 405-427-6591 
PA Philadelphia, Harbach & Radernan, Inc. 

....................................... 215-426-1700 
PA Philadelphia, PEl/Genesis Elctms. .... 215-673-0400 
SC Greenville, EMSCO ................... 803-233-4121 
SC Taylors, Cantrell Whls. ................ 603-266-1194 
TN Knoxville, MAC-I ..................... 615-966-4143 
TX Auslin, Southwest Elctrns. ............ 512-837-8971 
TX Austin, The Abair Co. ................. 512-837-4490 
TX Farmers Branch, Force Elctms..Inc. of Texas 

....................................... 214-247-9955 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
TX Houston, Force Elctrns. Inc. of Texas 

TX Houston, The Abair Co ............... . 
TX Richardson, Southwest Elctms. ...... . 
TX Richardson, The Abair Co. . .......... . 
TX Stafford, Southwest Elctms. .......... . 
WI Mequon, Taylor Elec. Co. ............ . 
WI Milwaukee, Marsh Elctms. ........... . 

713-561-8644 
713-462-3029 
214-234-3050 
214-231-5188 
713-240-4000 
414-241-4321 
414-475-6000 

INDUSTRIAL ELECTRONIC HARDWARE CORP., 
109 Prince St, New York, NY 10012, Tel: 212-677-1881, 
TWX: 710-581-4338, FAX: 212-674-1048; FSC No.: 97913; 
EmpL: 250; SIs. Mgr: Louis Roberts; Dis/, Mgr: Louis 
Roberts .................................. C·'397-'399 

Local Sales Offices & Reps 
AL HuntSVille, Cartwright-Bean ........... 205-830-1540 
AZ Phoenix, Knight Co. ... .. .. .. .. . .. .. ... 602-994-1311 
CA Los Angeles, Knight Co . . . . . . . . . . . . . .. 213-670-2833 
CA San Diego, Knight Co ................. 619-743-5136 
CA San Jose, OCI Assocs. ............... 406-432-1070 
eo Denver, Advance Technlg. ............ 303-798-4200 
FL Orlando, Cartwright-Bean ............. BOo-432-6714 
GA Allanta, Cartwright-Bean .............. 404-366-0160 
IL Orange, Heartland .................... 312-577-9222 
IN Kokomo, Schillinger Assocs. .......... 317-452-4057 
KS Kansas City, Midlec .................. 913-541-0505 
MD Ellicot City, Techn. SIs. ................ 301-461-2400 
MA Plainview, ET Assocs. ................ 617-695-4700 
MN Maple Grove, Design TechnlIJ ........ 612-424-7605 
MO St Louis, Midtec ...................... 314-275-8888 
NJ Sicklerville, Brown Assocs. . . . . . . . . . . .. 609-629-2240 
NJ West Field, Artec ..................... 201-233-4113 
NY Pittsford, Franklin SIs. ................. 315-793-3161 
NY Ronkonkoma, PMR ................... 516-467-8200 
NC Raleigh, Cartwright-Bean ............. 919-876-4130 
OH Medina, Hofstetter Co. ................ 216-241-4880 
OR Beaverton, Eclipse Mktg. . . . . . . . . . . . . .. 503-642-1661 
TX Dallas, COmptech ..................... 817-265-6007 
WA Redmond, Eclipse Mktg. .............. 206-885-6991 

INDUSTRIAL FABRICATING CO., 481 She~on Ave., 
Hamden, CT 06517, Tel: 203-787-9111; EmpL: 30; Sis. 
Mgr: Ray Peterson 

INDUSTRIAL INDEXING SYSTEMS, INC., 626 Fishers 
Run, Victor, NY 14564, Tel: 716-924-9181; EmpL: 30; SIs. 
Mgr: Raymond F. Coller 
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INDUST 
Local Sales Offices & Reps 

IL Clearview, Microcor1. Inc. .: .••.....•. .. 31 ~ 
MA Southborough, Motion Engrg. ......... 617-485-2144 
NY East Rochester, A & 0 Ovcs. .. .. .. .. .. 716-365-2778 

PA Media, Homersmi1h, Inc. .............. 215-543-2434 

Local Disttibutors 
MI Grand Rapids, Ackennan EIec. ..•.•..• 616-459-8327 
Oft Clnclmati, Tapco Prods., Inc. ......... 513-683-4481 

WI Oneida, MeL IIIds., Inc. ............... 414-434-1500 

INDUSTRIAL MIDWEC CAPACITOR CORP. 4902 
TolMew Dr. Rolling Meadows, IL 6OOOB, Tel: 312-577-
0120, 1WX: 91().6B7-3375, FAX: 312-398-0318; EmpL: 
100; SIs. Mgr: Dale Rasmussen 

FAX: 516-883-7155 
INDUSTRIAL TEST EQUIPMENT, 21 Yennicock Ave., 

PortWashinglon, NY 11050, Tel: 5Hl-883-1700; FSC No.: 
99074; SIs. Mgr: Jay Monroe ............ 002120-2124 

INDUSTRIAL TIMER CO. 1500 Meriden Ad.,. P.O. Box 
3329, Waterbury, CT 06705, Tel: 203-753-2487 

INERTIAL MOTORS, 280 N. Broad St, Ooylestown, PA 
18901, Tel: 215-345-1010, TELEX: 83-1633; ErnpL: 17; 
SIs. Mgr: Joanne OoIT 

INFICON LEYBOLD-HERAEUS, INC. See Leybold 
Inficon, Inc. 

INFINETICS INC. Friskem Div. 201 Vandever Ave., 
Wilmington, DE 19802, Tel: 302~5B-2471,1WX: 51~ 
2332; SIs. Mgr: M Schwartz 

INFODEX, INC. 10 Venus Dr. Wolcott, CT 06716, Tel: 203-
757-9291,. FAX: 203-757-9291 (x230); FSC No.: 09087; 
ErnpL: 48; SIs. Mgr: E H. Ulm 

INFO-LITE CORP., See Dio-Rey and Crosspoint 

INFORMATION CONTROl.., Dept EM7 9610 Bellanca 

Ave., Los Angeles, CA 90045, Tel: 21~1~20, 1WX: 
91 ()'328-7234; EmpL: 55; Sis. Mgr: C8roIJ. Smnh 

INFORMATION CONTROL CORP., Abacus Div. 
Dept EM7, 9610 Bellanca Ave., Los Angeles, CA 90045, 
Tel: 21~1-B520, 1WX: 91().32!H234; ErnpL: 50 

INFORMATION CONTROL CORP. 9610 Bellanca Ave., 
Los Angeles, CA 90045, Tel: 21~1~20, 1WX: 91()' 
328-7234; ErnpL: 30; SIs. Mgr: J. M Boyle 

INFORMATION TECHNOlGOY A.DS.C. P.O. Box 470, 
College Park, MO 20740, Tel: 301-779-5110 

Industrial Timer 
Over 8~ 8 o~~esoo 

700,00.0 • • Relays & 
Timers Switches 

In Stock. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 

FAX: 716-657-7432 
INFORMATION TRANSFER INDL INC., Box 357, 

Holcomb, NY 14469, Tel: 716-657-7074; FSC No.: 55137; 
ErnpL: 70; SIs. Mgr: John Dillman 
.............................. 001167-1169, 1276-1277 

Loca/ Sales Offices & Reps 
AZ Soottsdale, Luscombe Engrg. •........ 602-949-9333 
CA Pasadena, Luscombe Engrg. . . . . . . . . .. 213-684-2000 
CA San Diego, Luscombe Engrg. ......... 619-27~00 
CO Littleton, Pond Assocs., Inc. ........... 303-798-2904 
CT Marion, Polytek Assocs. .............. ~1-4542 
FL Port Chartotte, John E Wosernan Co. 

81~5-574O 
IL Schaumburg, Kennelh W. Meyers Co. 

312~2-4BOB 

IN Indianapolis, Kennelh W. Meyers Co. 
317-783-1030 

IA Cedar Rapids, Kennelh W. Meyers Co. 
. .. .. .. .. . .. . . .. .. .. . . .. .. . . .. .. . .. .. .. 319-363-8967 

MA Ashland, PoIytek Assocs. ............. 617~1-4741 

MN Minneapolis, Kennelh W. Meyers Co. 
....................................... 612-92()'7080 

NJ Oxford, Malin Assocs. •.•. . .•.•. . .. .. .. 201-689-7398 
OR Portland, Tasco....................... 503-245-8168 
PA Melrose Park, Robert Meyers Assocs. 

TX Houston, Sci. SIs. Co ........... : .... .. 
TX Richardson, Sci. Sis. Co. ............ .. 
WA Bellevue, Tasco .................... .. 
WI Brookfield, KenneIh W. Meyers Co. . .. 

215-224-1663 
713-4B().9170 
214-231~1 

208-453-1414 
414-784-3790 

INFRARED INDUSTRIES, INC. 12151 Research 
Parkway, Orlando, FL 32826, Tel: 305-282-7700, TELEX: 
56B9OB, FAX: 305-273-9046; Empl: 80; SIs. Mgr: Thomas 
Chisholm 

INJECTORALL ELECTRONICS (WOMAN 
OWNED),110 Keyland Court, Bohemia, NY 11716, Tel: 

, 516-563-3386 ...... .. .. .. .. .. .... .. .. .. .. .. .... C·1123 

Local Sales Offices & Reps 
AL Birmingham, John F. Russell Co. . • . . . • 205-822-2196 

Local Distributors 
AL Birmingham, ACK Radio Supp. . . . . . . .. 205-322-0568 
AZ Tucson, Electronic cny ............... 802-622-1173 
CA San Luis Obispo, Midstale Elctms. Supp. 

.. .. . .. . .. .. .. . .. .. .. . . .. .. .. .. .. . .. .. . 805-543-2770 
CA San Rafael, EIcIms. Plus .............. 415-457-D466 
CA Sunnyvale, HaHed Specialties ......... 408-732-1573 
FL Jacksonville, Mitchell Elctms. .•...•... 904-358-8426 
GA Atlanta, Delta ......................... 404-458-4690 
IL Lombard, Tron EIctms. ................ 312~91-8900 

IN Evansville, Tri-State Supp. Co. ........ 812-423-4257 
IA Cedar Rapids, Iowa Radio Supp. Co. .. 800-332-5296 
KY Louisville, P.I. Burkes ................. 502-589-3960 
MO Rockvil~, Capitol Radio Whlsrs. ...... 301~1-2270 
MA Needham, Y.D.I. ...................... 617-449-1005 
MI Canton, The EIctrn Connection....... 313-595-6655 
NY EndiCOtt, Rogan Elctms. •............• 807-754-3590 
NY Undenhurst, RNJ EIcIrns. ............. 516-226-2700 
NY Long Island City, Typeco ............. 718-7~ 
NY Richmond Hil~ Anchor ................ 212-848-2420 
NC Charlotte, Slayton Elctms. ............ 704-37~6oo 
OK Oklahoma cny, Radio Supp., Inc. . . • . . . 405-332~127 
OR Beaverton, NOrvac .. .. .. .. .. .. .. .. .. .. 503-644-1025 
PA Philadelphia, H & R Elctms. ........... 215-426-1700 
SC Charleston, Wholesale IndL Elctms. ... 803-722-2634 
TX Fort Worth, SWeico ................... 817-335-6521 
VA Roanoke, H. C. Baker .. .. .. .. .. .. .. .. . 703-344-9209 

~ INLAND MOTOR 

FAX: 602-458-2161 
INLAND MOTOR, 4020 E Inland Rd., Sierra Vista, AZ 

65635, Tel: 802-459-1150, TELEX: 62658, 1WX: 91 ()'973-
9869; SIs. Mgr: Oavid Richards .......... a·1214-1217 

INLAND MOTOR, Kollmorgen Corp., 501 First St, 
Radford, VA 24141, 1:el: 703-639-9045, 1WX: 71~75-
3740; FSC No.: 11384; ErnpL: 500 

INMARK CORP. 147 West Cedar St, Norwalk, CT 06B54, 
Tel: 2Cl3-86&8474, TELEX: 99-6419, FAX: 203-668-0918; 
SIs. Mgr: Thea Notaras 

INMOS CORP. P.o. Box 1.6000, Colorado Springs, CO 
80935, Tel: 303-630-4000 Ext 4454,.1WX: 91().92().49()4; 
ErnpL: 300; SIs. Mgr: Don catrigan; Disl. Mgr: Jackson 
Co~ , 

INNOVATEK MICROSYSTEMS, INC. Smithfield Ad., R1 
Box 104, Millerton, NY 12546-9720, Tel: 914-373-9003, 
TELEX: Easylink 62264170; ErnpL: 8; SIs. Mgr: Paul F. 
Fills 

INNOVATIVE ELECTRONICS, INC. Dynatech 
Corporation, 10110 USA Today Way, Miranw, FL 33025, 
Tel: 305-432-0300, FAX: 305-432-0705; Ernpl: 32; SIs. 
Mgr: Marshall Roper 

INRECO, See Ransco Industries 

INRESCO, INC. 654 Ocean Road, PI. Pleasant, NJ 08742, 
, Tel: 201-892-5881; EmpL: 16; SIs. Mgr: G. L Martin 

INSTRON CORP. 100 Royall St, Canton, MA 02021, Tel: 
617-628-2500, TELEX: 924434; EmpL: 1000; SIs. Mgr: 
Lawrence Frost; Disl. Mgr: Patrick Heck 

INSTRULAB, P.O. a 9B, Dayton, OH 45404, Tel: 513-223-
2241; ErnpL: 22; SIs. Mgr: Philip C. Alderton 

FAX: 312-543-6244 
INSTRUMENTATION & CONTROL SVs.. 520 

Interstate Ad, Addison, IL 80101, Tel: 312-543-6200, 
TELEX: 271503ICS UR, 1WX: 91()'991-5945; ErnpL: 50; 
SIs. Mgr: Donald G. Baltzer; Disl. Mgr: Sue Earnest 
..•. . .. . . ..•.. .•.. .. .•.. .. . .•. .. ..•.••. 8.1499; 002125 

Local Disttibutors 
NC Raleigh, Allied EIctms. ................ 8O().63B-1381 

Loca/ Sales Offices & Reps 

Industrial Control ~ Reps. 
FL Orlando, WemdH Assocs. ............. 305-851-1923 
Il Elmhurst, F.F.lHilH3ray Inc. ........... 312~-4101 
IN Indianapolis, EMC.L ........... , ...... 317-253-1668 
MA Randolph, Elctri. Agencies ............ 617-961-4330 
NJ Whippany, Robert Smnh Assocs. . . . . • . 201-54(H)204 
NY Plainview, R Smnh Assocs. .. .. .. .. .. . 516-681-3155 
PA Willogrove, Delta Tech. ............... 21~57-7250 
Can Oownsview, Onl, EPT Instrs. . . • . . • . . .. 416-665-3772 

Power Conditioning Reps. 
AL Binningham, C. s. Phillips Co. .,. . . . . . . 205-B7().0640 
MA Randolph, EIclrL Agencies ............ 617-961-4330 
FL Orlando, WemdR Assocs. ............. 305-651-1923 
IN Indianapolis, EM.C.L .................. 317-253-1668 
NJ Spring Lake, CPN Assocs. ............ 201-774-5224 
NY Brentwood, CPN Assocs. ............. 518-273-8348 
NY Hyde PI<., CPN Assocs. ............... 914-229-7395 
NC Chartotte, Fred Lekson Assocs. ...•.•. 704-538-1668 
PA Willow Grove, Delta Tech. ............ 21~57-7250 
TX Houston, Gettys-Eads-Adair .......... 71~-7155 
Can Oownsview, Onl, EPT Inds. ........... 416-685-3773 
AL Huntsville, Allied EIcIrns. .. ...... ...... 800-241-7122 
CA Canoga Park, C & A EIcIrns. .......... 81B-34().6022 
CA Hayward, Allied EIcIrns. ............ .. . 415-487-5250 
CA Tustin, Ailed EIcIrns. ................. 213-860-0090 
MA Wilmington, Allied EIcIrns. ............ 617-942-0150 
FL Pompano Bel\, AiRed EIcIrns. .•..•.... 305-4BB-05OO 
GA Norcross, Allied EIcIrns. . . . . . . . • . . . • . • . 404-377-3555 
GA Norcross, Automatic Controls Co. ..... 404-447-5644 
IL Berwyn, B-B & W,Inc. ................ 312-749-1710 
IL Elgin, Allied EIcIrns. ... ,.... .. ......... 31~7~ 
IL Rosemont, Advent EIcIrns. .. >......... 312-297~00 
IA Cedar Rapids, Advent EIctms. ........ 319-363-{)221 
IA Indianapolis, Advent EIcIrns. .......... 317-872-4910 
MO Marlow Hgts., Allied EIcIrns............ 301-423-0161 
MI Farmington Hills, Advent EIcIrns. ...... 313-447-1650 
MN St Pau~ Powerrnation ................ 61~781 
NY Hauppauge, N & L Instrs. ............. 518-234-9797 
NY Mineols, Allied EIcIrns. ................ 518-248-2380 
OH Chagrin Falls, Cornm-Omni ........... 218-543-1328 
Oft Warren, REM EIctrn Supp. Co. Inc. ... 218-373-1300 
TX Brownsville, Garden IndL Grp.......... 512-546-1612 
TX Fl Worth, Allied EIcIrns. •...•.•.•....... 817-338-5401, 

214-265-9341 
TX Ft Worth, Allied Export Svcs. ......... 817-338-5401 
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Manufacturers and Sales Offices Directory 
lX Garland, Powertronics ..•............. 21 .... 272-4640 
WA Seattle, Allied EIctrn& . . .. . .•. . .. . . .. .. 206-767-2827 
WI Fond du Lac, FedCo EIctms. .......... 41 .... 922-6490 
WI Waukesha, Powermation ........•.... 41 .... 542-2868 

INSTRUME:NTATION MEAS. LAB., See Lockheed' 
Electronics Co. Inc. 

INSTRUMENTATION PRODS. 3M Co. 300 s. Lewis 
Ad., Camarillo, CA 93010, Tel: 805-482-1911, TWX: 910-
336-1676; EmpI.: 500 

INSTRUMENTATION SERVICES, INC. 957 Winnetka 
Ave. N., Minneapolis, MN 55427, Tel: 612-544-8916, FAX: 
612-544-4887; ~rnpl: 30; Sis. Mgr: G. Ryan 

INSTRUMENT ENCLOSURES, 9767 Glenoaks Blvd., 
Sun Valley, CA 91352, Tel: 818-768-4622, TELEX: 70-
5097, FAX: 818-767-4988; FSC No.: 62012; Ernpl: 28; Sis. 
Mgr: WilHam a Taylor 

THE INSTRUMENT MART, 295 Communi1y Dr. Great 
Neck, NY 11021, Tel: 518-487-7430 

INSTRUMENT RESEARCH CO. Box 40207, Santa 
Barbara, CA 93103, Tel: 805-962-8336; Empl: 6 

INSTRUMENT RESISTOR CO., See INRESCO/lnstr. 
Resistor 

INSTRUMENTS, INC. 7263 Engineer Rd., Ste. G, San 
Diego, CA 92111, Tel: 61~571-1111, TELEX: 910-350-
7239 INST INC. FAX: 61~571-o188; FSC No.: 34563; 
Ernpl: 28; Sis. Mgr: Ken Kalblell 

INSTRUMENTS & CONTROLS DIV. See 
Technology Systems Div. KRUG Intl 

rii::\ INSTRUMENTS 
~ .FOR INDUSTRY: INC. 

FAX: 516-467-8558 
INSTRUMENTS FOR INDUSTRY, INC., 731 Union 

Parkway, Ronkonkoma, NY 11779, Tel: 516-467-8400, 
TWX: 510-222-0876; Ernpl: 25; Sis. Mgr: Ethel Smarz 
..................................•......•....... 001012 

Local Sales Offices & Reps 
AL Eva, Ban EIc1m.Instrs. ................ 205-796-7533 
AL Huntsville, Scientific Dves. S.E ... . . . .. 205-536-1969 
AZ. Mesa, DJM Ek:lms. ................... 602-820-4030 
CA Sunnyvale, DJM Elctms. •............. 408-7 4~8936 
CA Valencia, DJM EIctms. ................ 805-255-3291 
CO Englewood, R A. Mayes Co ........... 303-761-9447 
CA San Diego, DJM Elctms. .............. 61 ~ 726-1266 
FL Orlando, Scientific Dves. S.E . . . . . . . . . . 305-841-8180 
IA Cedar Rapids, EIR Co ................. 31~395-75OO 
MD Laure~ CSos, Inc. .................... 301-490-3800 
MN Minneapolis, Deerland Distrs. ......... 612-331-8433 
MO Kansas City, EIR Co. .................. 816-452-7030 
MO Leasburg, EIR Co ... ; ................. 31 .... 895-4100 
NH Hudson, EMC Sis., Inc. .... .. .. .. .. .... 603-88~5751 
NJ N. Plainfield, Brady Co ................ 201-755-7900 
NM Albuquerque, R A. Mayes Co. Southwest 

.. . . . . . .. .. . . . . . .. . .. . . . . . .. .. .. . .. . ... 505-292-2330 
NC Winstoo-Salem, Scienlific Dves. S.E .. 91 ~ 765-5776 
OH Cincinnati, Bill Teplitz Assocs. ........ 513-481-1648 
OH Cleveland, Bill Teptitz Assocs. ........ 216-43~3265 
PA Sewickley, Bill TepiitzAssocs. ........ 412-741-3628 
lX Austin, Scientific Dves. .... .. .. .. .. .... 512-368-3982 
lX Houston, Scientific Dves. ............. 713-376-8666 
lX Richardson, Scientific Dves. .......... 21 .... 231-8016 
WI Milwaukee, Deerland Distrs. .......... 41 .... 784-1414 

INSTRUMENT SPECIALTIES CO., P.O. Box A, 
Delaware Water Gap, PA 18327, Tel: 717-424-8510, TWX: 
510-671-4526, FAX: 717-42 .... 6213; Empl.: 300; Sis. Mgr: 
Thys Rienslra ............................ Co I748-1749 

Local Sales Offices & Reps 
AZ. Phoenix. O'Donnell Assocs. .•. . . . . . . .. 602-944-9542 
CA San Jose, O'Donnell Assocs. ......... 408-432-1940 
CA Torrance, O'Donnell Assocs. . . . . . . .. .. 213-53~9684 
CO Englewood, D. M. Harthun Assocs., Inc. 

. . . .. .. .. .. .. .. . .. . .. .. • .. . . . . . .. . .. ... 303-792-5050 
10 Boise, Ternco Northwest. . . ... . .. .. ... 208-345-2051 
MN Sl Pau~ Moo SIs. .................... 612-777-7454 
NM Albuquerque, O'Donnell Assocs. S.W. 

. .. .. .. .. .. . .. .. . .. .. . .. .. . . . . . .. .. .. .. 505-883-1030 
OR Hillsboro, Ternco Northwest .......... 503-64~8375 
lX Dallas, J. M. Spell.. .. .. .. .. .. .. .. .. ... 21 .... 62Q-0040 

WA Bothel~ Ternco Northwest ............ 206-821-5434 
Can Pickering, Ont, A. C. Simmonds & Sons, Ltd 

. . .. . . .. . .. . . . .. . . . . .. . . .. . . .. . .. . . . ... 416-83~8041 

INSULCAST; Permagile, 101 Commercial St., Plainview, 
NY 11803, Tel: 516-~11oo, TELEX: 221720 PERM UA, 
FAX: 516-34~1156; Sis. Mgr: William P. Flaim, Natl SIs. 
Mgr. 

INTECH, Instruments Div. 282 Brokaw Rd., Santa Clara, 
CA 95050, Tel: 408-727-0500, TWX: 910-336-0254; Ernpl: 
120; Sis. Mgr: Howard Randall; Dis/, Mgr: Howard 
Randall 

INTEGRA, INC. 2368 Walsh Ave. Santa Clara, CA 95051, 
Tel: 408-727-9601, TWX: 910-338-0585; FSC No.: 51162; 
Ernpl: 14; Sis. Mgr: Len Johnson 

II<§II 
FAX: 206-882-1990 

INTEGRATED CIRCUITS, INC., 10301 Willows Roads, 
P.O. Box 97005, Redmond, WA 98073-9705, Tel: 206-862-
3100; FSC No.: 50821; Empl.: 290; Sis. Mgr: D. T. 
Baughman ............... Ao I740-1741; 0 0 1754-1761 

Local Sales Offices & Reps 
AL Huntsville, Novus Grp. ................ 205-534-0044 
AZ. Tempe, Gassner & Clark.............. 602-968-9037 
CA EI Toro, Marlronix .................... 71 .... 858-0832 
lX Irving, KHe Ek:Im. SIs. ................. 21 .... 67 .... 1330 
CA San Diego, Marlronix ................. 61~728-0384 

CO Parker, Tech. Mktg. Assocs. . . . . . . . . . .. 303-841-3435 
FL Deerfield Bch., Knutek & Assocs. ...... 305-427-4202 
GA Lilbum, Novus Grp. ................... 404-381-1015 
IL Elgin, Gassner & Clark Co.. .. .. .. .. ... 312-698-9540 
IA Des Moines, Baams Co. .. ........... ;' 515-255-1148 
KS Shawnee MiSSion, Beams Co. ........ 913-631-0300 
MD Owings Mills, Neal Deoul Assocs. . . . .. 301-363-4311 
MA Wakefield, Howard C. Jappe Co. ...... 617-245-9359 
MN Eden Prarie, Electromark ............. 612-944-5850 
MO St Louis, Beams Co. .. .. .. .. .. .. .. .... 31 .... 56~ 1060 
MO St LOUis, Beams Co.. .. .. .. .. .. .. .. ... 31 .... 934-8448 
NJ Flanders, K & R Engrg. Sis. ........... 201-584-5235 
NY N. Syracuse, Advanced Comps. Corp. 

.. . .. . .. .. .. . . . .. . . . . . .. . . . . .. . .. . . . . .. 315-69~2671 

NC Raleigh, Novus Grp. .................. 91 ~872-3966 
OH Cleveland, Arthur H. Baier Co ......... 218-481-6161 
PA Newtown, Yax Assocs. ............... 215-860-2540 
lX Irving, KHe Elecirn. SIs. ................ 416-67 .... 1330 
Can Ontario/Scarborough, Bestec Elclrns., Ltd 

....................................... 416-67 .... 1330 

INTEGRATED COMPUTER SYSTEMS, 5800 Hannum 
Ave., Culver City, CA 90230, Tel: 213-417-8888, TELEX: 
4995168 ICS LA; Empl: 100; Sis. Mgr: John Valenti 

INTEGRATED DEVICE TECHNOLOGY, INC., 3236 
Scott Blvd., Santa Clara CA 95054-3090, Tel: 408-727-
6116, TWX: 910-338-2070; FSC No.: 61772; Empl: 1200; 
Sis. Mgr: Joe Zabkar (VP); Dist. Mgr: Rick Keeling 

INTEGRATED DIGITAL PRODUCTS, 1470 N. Hundley 
St, Anaheim, CA 92806, Tel: 71 .... 666-1133; Empl.: 15; Sis. 
Mgr: Vince lmani; Dis/. Mgr: Mads Tharlson 

INTEGRATED MICROWAVE, 3422 Tripp Ct, San Diego, 
CA 92121, Tel: 61~25~26oo, TWX: 910-335-2037; FSC 
No.: 60656; Ernpl.: 75; Sis. Mgr: Randy D. Mouber 

INTEGRITY TECHNOLOGY, 105 Serra Way, Ste. 230, 
Milpitas, CA 95035, Tel: 408-262-8840, TELEX: 697-2396, 
ESYlNK: MCI Mail:209837; Empl.: 12 

INTElCO, 8 Craig Road, Acton, MA 01720, Tel: 617-284-
4485, TELEX: 62923380; Empl.: 25 

Intelligence 
PoW'er Technology 

FAX: 805-987-0271 
INTELLIGENCE POWER TECHNOLOGY, 829 Flynn 

Rd., camarillo, CA 93010, Tel: 805-484-4441, TWX: 910-
591-1893; Empl: 35; Sis. Mgr: ShaTon Ellis .... 001763 

INTERF 

Local Sales Offices & Reps 
CA Los Altos, Frauman Assocs., Inc. ...... 415-941-0660 
CA Los Angeles, Mil Com SIs. ............ 71 .... 840-2424 
CA San Diego, Mesa Engrg. .............. 61 ~278-8021 
MA Chelmsford, Encolronics .............. 617-256-4207 
KY Fl MHchel~ G. W. Thelen ............. 606-341-8181 
PA Horsham, Jacobsen Assocs. .......... 215-67 .... 2937 
OH Medina, G. W. Thelen ................. 216-723-1293 
WA Bellevue, UnderwoocI-Hanify .......... 206-843-1793 
WA Vancouver, UnderwoocI-Hanify . . . .. . .. 206-695-2311 
WI Greenfield, Olympic ................... 41 .... 281-9294 

INTEPRO SYSTEMS INC. 450 Bedford St., Lexington, MA 
02173, Tel: 617-863-9500, FAX: 617-861-1957; Ernpl: 50; 
Sis. Mgr: Mike O'Connor; Dis/. Mgr: Mike o'Connor 

INTERACTION SYSTEMS INC., 130 Uncoln St., 
Brighton, MA 02135, Tel: 617-78~5900, TELEX: 753582 
................................................. 001092 

INTERACTIVE COMPUTER PRODUCTS, INC. 23482 
Peralta, unH C, Laguna Hills, CA 92653, Tel: 71 .... 770-5332; 
Empl: 20; Sis. Mgr: Jim Bearden 

Distributor 

Interconnect Specialties InC.Tel: 800·752-
4777,714·773·0411, FAX: 714-447-3976; Telex: 910321 
0310................... .. ........... 614, 615, 

617, 721, 730, 781, 809, 820 

FAX: 913-342-7043 
INTERCONNECT DEVICES, INC. 5101 Richland Ave., 

Kansas City, KS 66106, Tel: 913-342-5544, TELEX: 
2867671DIKC UR; Sis. Mgr: Greg Tafel 

INTERCONNECT TECHNOLOGIES, INC. 75 
Heathridge Rd., Hamden, CT 19355, Tel: 203-268-8428, 
FAX: 203-268-6783; Sis. Mgr: JennHer Lavelle; Dis/. Mgr: 
Melinda Lavelle 

INTERDYNE CO. 157 Topaz St, Milpiles, CA 95035, Tel: 
408-943-9133; FSC No.: 31598; Empl: 30 

INTERELECTRONICS CORP., Intereleclronics Park, 
550 u.s. Rle. 303, Congers, NY 10920, Tel: 91 .... EL8-8000; 
Empl: 82; Sis. Mgr: M. H. Pintell; Dist. Mgr: G. Sherwood 
................................................. 001765 

INTERFACE, INC. 7401 E Butherus Dr. Scottsdale, AZ. 
85260, Tel: 602-948-5555, TELEX: 825-882; FSC No.: 
32311 

INTERFACE ENGINEERING INC., 275/300 Centre St., 
UnH 7, Holbrook, MA 02343, Tel: 617-986-2600, TELEX: 
2~545; FSC No.: 14352; Empl: 30; SIs. Mgr: Thomas 
Scanlon .................................. 001170-1171 

Local Sales Offices & Reps 
NY Greal Neck, Induslron Assoc. ......... 518-487-2620 
VA Arlington, Gans & Pugh ............... 703-527-3262 

INTERFACE PRODUCTS, INC. 2185 S. Grand Ave., 
Santa Ana, CA 92705, Tel: 71 .... ~977, TWX: 910-595-
2569; FSC No.: 55300; Ernpl: 60; Sis. Mgr: Western SIs. 
Mgr.ILarry Green 

INTERFACE TECHNOLOGY, Dynatech Corp. 2100 E 
Alosta Ave., Glendora, CA 91740, Tel: 818-91 .... 2741, 
TELEX: 4945489 

FAX: 415-340-1670 
INTERFAN, William J. Purdy Co., 770 Airport Blvd., 

Burlingame, CA 94010, Tel: 415-347-1203; Ernpl: 12; Sis. 
Mgr: F. L Nelson ........................ C0 1678-1679 

Local Sales Offices & Reps 
AZ. Phoenix. Mercury Engrg. SIs., Inc. ..... 602-265-0344 
AR Mabelvale, Erickson Sis., Inc........... 501-455-0618 
CA Anaheim, Impact Ek:lms., Inc. ......... 71 .... 533-1351, 
CA Burlingame, William J. Purdy Co. ...... 415-347-7701 
CA San Diego, Miner Assocs., Inc. •...•.•. 61 ~566-9891, 
CO Engiewood, William J. Purdy Co., Assocs. 

....................................... 303-790-2211, 
FL Mailland, Hutto Hawkins Assocs. ..... 305-831-2474, 
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INTERF 
FL Pompano Bch, Hutto Hawkins Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-979-0330, 
FL Tampa, Hutto Hawkins Assocs. ....... 813-251-6443, 
GA Atlanta, Millar Elctrns., Inc. ............ 404-634-3350 
IL Elmhursl, F.F.lHilk3ray Assocs., Inc. .. 312-832-4101 
IN Indianapolis, John Sukup, Inc. ......... 317-253-5501 
LA Chalmette, Erickson SIs., Inc. . . . . . . . . .. 504-271-1976 
MD Lisbon, Samuel K MacDonald, Inc. . . .. 301-442-1590 
MI Royal oak, HiI~ronics Inc. ............. 313-435-0920 
MN Minneapolis, Boerger & Assocs. . . . . . .. 612-560-3435 
NH Nashua, Bell Controls, Inc. ............ 603-882-6964 
NJ Englewood, Sprung/Nussbaum, Inc. .. 201-569-5688 
NM Albuquerque, William J. Purdy Co. .... 505-26&7959 
NC Raleigh, Millar Elctms., Inc. . . . . . . . . . . .. 919-828-8840 
OH Cleveland, KT IDEPCO ............... 218-442-6200 
OH Columbus, KT/DEPCO ............... 614-447-0106 
OR Beaverton, Pacific Mktg. Special iSIs ... 503-641-9373 
PA Pittsburgh, KT/DEPCO ............... 412-367-1011 
PA Willow Grove, Samuel K MacDonald, Inc. 

....................................... 215-658-4414, 
TX Austin, Erickson SIs., Inc............... 512-244-3068 
TX Dallas, Erickson SIs., Inc. .............. 214-739-5633 
TX Houston, Erickson SIs., Inc. ........... 713-26&1604 
WA Redmond, Pac~ic Mktg. Specialists ... 206-882-3144 
Can Lachine, Que, Bytewide Mktg. ........ 514-636-4121, 

INTERGALACTIC CORP., Box 7025, Sa~ Lake City, UT 
64107, Tel: 801-262-0094, TWX: 910-530-0888; Sis. Mg,: 
Shawn MacGregor 

INTERLOK, Wm. J. Purdy Co., 770 Alrport Blvd, 
Burlingame, CA 94010, Tel: 415-348-5625, TELEX: 677-
1439 (Purdy UW); FSC No.: 55951; Empl.: 30; SIs. Mg,: 
Clarence Bruce 

INTER-MARKET, 1946 Lehigh Ave., Glenview, IL 60025, 
Tel: 312-729-5330, TWX: 910-651-1997; FSC No.: 34165; 
Empl.: 10; SIs. Mg,: Phil Gardanier ., ... B-1153,1728 

Local sales Offices & Reps 
MN St Paul, Kenco Tronics ............... 612-645-7717 

. PA Rydal, Espy SIs. ...................... 215-576-0780 
WA Redmond, Elctrn. Mktg. ............... 206-882-0962 
Can Montreal, Que, Braydon Electro ...... 514-332-5650 

Local'Distributors 
CA Chatsworth, Mil-Comm Distr. .. . . . . . ... 818-998-3111 
10 SpirR Lake, A-I Elctms. ............... 800-635-1545 
IL Chicago, NewarkEIctms. ............. 312-638-4411 
MN St Paul, KD.I, Inc ..................... 612-645-5090 
NH Hudson, C & H Elctms. ............... 603-882-1133 
NJ Oakland, Relay Specietties............ 201-337-1000 
Can Montreal, Que., Braydon Electro ...... 514-332-5650 

INTERMATIC, Intermatic Plaza, Spring Grove, IL 60081, Tel: 
815-675-2321, TELEX: 25-265; Empl.: 1000 

INTER METRO INDUSTRIES CORP., North 
Washington St, Wilkes-Barre, PA 18705, Tel: 717-825-
2741, TELEX: 631-633 

INTERNATIONAL COMPONENTS CORP., 105 
Maxess Rd.. Melville, NY 11747, Tel: 516-293-1500, 
TELEX: 221576, FAX: 516-293-4983; Empl.: 100; SIs. 
Mg,: Richard Weiner; Dist. Mg,: Richard Weiner 
.............. ;................... A-1088; 001030-1031 

Local Sales Offices & Reps 
AL Huntsville, Rick Burns Assocs. ........ 205-461-7888 
AR Little Rock, Erickson SIs. .. . . . . . . . . . . .. 501-455-0618 
CA Anaheim, Impact Elctrns ............... 714-533-1351 
CA Redwood City, Hickey Inds. ........... 415-368-3649 
CO Parker, Parker Webster ............... 303-841-4888 
IL Arlington Heights, MJ Petersen & Assoc. 

. . . . . . .. . .. . . . . . . . . . . . .. . . . . . ... . . . . . .. 312-577-8200 
IA Cedar Rapids, IOWA Tech. SIs. ....... 319-393-8644 
LA Chalmette, Erickson Sis. Inc. .......... 501-271-1976 
MD Spencerville, Espy Sis. Co. ............ 301-384-3300 
NJ Fairtield, TAM ........................ 201-575-4130 
NY Syracuse, Nycom .. .. .. .. .. .. .. .. .. ... 315-437-8343 
NC Raleigh, Rick Burns Assocs. .......... 919-876-2224 
OH Cincinnati, G & H SIs. Co. ........ . . ... 513-272-0580 
OH l,akewood, G & H Sis. Co. ............ 218-226-6800 
OK Broken Arrow, Erickson SIs. Inc. ...... 918-455-4276 
PA Rydal, Espy SIs. Co. .................. 215-576-0780 
SC Greer, Rick Burns Assocs. ............ 803-297-8488 
TX Austin, Erickson SIs. Inc. .............. 512-244-3068 
TX Dallas, Erickson Sis. Inc. .............. 214-739-5833 
TX Houston, Erickson SIs. Inc ..... -:-....... 713-266-1604 
UT Murray, Parker Webster. . . . . . . . . . . . . .. 801-266-9939 
PR Hato Rey, Casanova Indl. Sis. Corp. ... 809-753-8674 

Local Distributors 
CA Canoga Park, Myco Vickers. . . . . . . . . .. 213-340-2025 
CA Redwood City, H~Cor .. .. .. .. .. .. .. ... 415-365-5087 
CT East Haven, JV Elctms. ............... 203-469-2321 
FL Ft Lauderdale, National Resistor Co. 

.. . . .. . . . . . . . . .. . . . . . . . . .. . . . . .. . .. . ... 305-772-4500 
IA Cedar Rapids, Dee Elctms. .......... ,. 319-365-7551 

Manufacturers and Sales Offices Directory 
MA Burlington, T.LC....................... 617-273-0140 
MN Eden Prarie, Cassidy Elctms. ......... 612-944-0100 
MN Minneapolis, Cassidy Elctms. ......... 612-835-7746 
MN New Brighton, Chris Elctrns. .......... 612-631-2847 
NJ Clifton, Vantage Camps. .............. 201-667-1840 
NJ Rockaway, Tonar Inds. . . . . . . . . . . . . . . .. 201-566-9000 
NY Cammack, Vantage Comps. Corp ..... 516-543-2000 
PA Philadelphia, MurTronics ............. 215-632-4330 
TX Ft Worth, C & W Supp. Co ............ 817-831-0395 

INTERNATIONAL CONFIGURATIONS, INC., P. O. Box 
3374, Enfield, CT 06082, Tel: 203'749-6380, TELiEX: 643 
067; FSC No.: 62484; Empl.: 4; Sis. Mg,: Mr. L Beldwin 

INTERNATIONAL CONTROLS & MEASUREMENTS 
CORP, p.o. Box 2819, Syracuse, NY 13220, Tal: 315-
699-5288; FSC No.: 52516; Empl.: 50; SIs. Mg,: Don Plath; 
Cist. Mg,: Don Plath 

INTERNATIONAL CONVERTER CORP, 770-101 
Wooten Road, Colorado Springs, CO 80915, Tel: 719-570-
6900, FAX: 719-570-6180; Empl.: 7 (U.s.), 1100 (Offshore); 
Sis. Mg,: Deanna Thompson 

INTERNATIONAL CRYSTAL MFG., 701 W. Sheridan, 
P.O. Box 26330, Oklahoma City, OK 73126, Tel: 405-236-
3741, TELiEX: 747-147, FAX: 405-235-1904; Empl.: 224; 
Sis. Mg,: Paul E Denwa~ 

INTERNATIONAL DATA SCIENCES, 7 Wellington Rd, 
Lincoln, RI 02865, Tel: 401-333-6200, TWX: 710-384-
1911; Empl.: 125 

INTERNATIONAL DATA TECHNOLOGY, INC., 7440 
N.W. 13th St, Ft Lauderdale, FL 33313, Tel: 305-587-6823, 
TWX: 910-997-4751 (DIGITAL); Empl.: 15 

INTERNATIONAL DIGITAL ELECTRONICS, 2045 S. 
Ariinglon Hgts. Rd, Ste. 119, Arlington Hgts., IL 60005, Tel: 
312-439-8858/8861/8863, FAX: 312-439-8864; Empl.: 6; 
SIs. Mg,: Masanori Kotani 

INTERNATIONAL DIODE, 229 Cleveland Ave., Harrison, 
NJ 07029, Tel: 201-482-6518; Empl.: 9; SIs. Mg,: Lee 
Toong 

INTERNATIONAL ELECTRO MAGNETICS, INC., 
350 N. Eric Dr, Palatine, IL 80067, Tel: 312-358-4622, 
TELEX: 4932869 IEM UI; Empl.: 15; SIs. Mg,: T. Pretlo 
................................................. 0-1032 

Local Distributors 
CA Hollywood, Scottsound ............... 213-462-6981 
CA Pleasant Hill, ALC .................... 415-777-5525 
NY Morris, Boynton Studio ............... 607-263-5695 
NY New York, UnRed Research Labs. .; .. 212-751-4660 

INTERNATIONAL HIGH VOLTAGE ELCTRNS., 
INC., Finance Drive, Danbury, CT 06810, Tel: 203-792-
7820,800-634-0740, FAX: 203-743-3370; SIs. Mg,: D. 
Steers .. .... .. .... .. .. .. .... .. .. .. .... .... 001766-1767 

Local Sales Offices & Reps 
CA Santa Ana, Power House, Inc. . . . . . . . .. 714-549-9599 

INTERNATIONAl- INSTRUMENTATION, INC., 2282 
Townsgate Rd., Westlake VIg., CA 91361, Tel: 805-495-
7673, FAX: 805-379-0701; Empl.: 32; SIs. Mg,: Ted Rush; 
Dist. Mg,: Dan Kimberling 

1 .. 1 

FAX: 203-481-8937 
INTERNATIONAL INSTRUMENTS, A PRIME 

TECH.NOLOGY CO., Twin Lakes Rd, P.O. Box 185, N. 
Brantord, CT 08471, Tel: 203-481-5721, TWX: 710-452-
3092; Empl.: 150; Dist. Mg,: Bruce Granoff 
. .. . . .. . . . . .. . . . .. . . . . . . . . . .. . .. . .. .... . ... 0-1374-1375 

Local Sales Offices & Reps 
KS Olathe, Tech. SIs. Assoc. .............. 913-829-2800 
MD Joppa, Electra-Tech .................. 301-877-0344 
MO Ferguson,Tech. SIs. Assocs. ......... 314-725-5361 
NJ Berkley Heights, NBS Assocs. ........ 201-484-8500 
NY Rochester, H. C. Johnson Agys. .. . . . . . 716-566-0777 
OH Westlake, Advanced Tech. Assocs. ... 216-835-5050 
PA Glenshaw, H. C. Johnson Agys ........ 412-467-1246 
PA Malvern, Stitzer Assocs. .............. 215-644-5500 
VA Dumfries, Electra-Tech ............... 703-670-6962 

Local Distributors 
P;z Phoenix, Metermaster ................ 602-437-1425 
CA Los Angeles, EI.L Inslrs., Inc. ......... 213-685-7020 
CA Los Angeles, Metermaster ........•... 213-685-4340 
CA Palo Alto, Metermaster ............... 415-968-0313 
CA San Diego, Metermaster .............. 619-560-4841 
CA Santa Clara, Dynametron ....•........ 408-727-6531 
CA Santa Clara, ELL Instrs., Inc ........... 408-727-0396 
CO Denver, EI.L Inslrs., Inc. .............. 303-534-4160 
CO Denver, Metermaster Instr. Corp. ...... 303-722-5766 
CT Middletown, EI.L Instrs., Inc. .........• 203-348-8846 
FL Palm Bay, EI.L Inslrs., Inc. ............ 305-735-6300 
GA Norcross, Metermaster .•............• 404-446-0188 
IL Bridgeview, ELL Inslrs., Inc. ..........• 312-430-2292 
IL Itasca, Metermaster .. .. .. .... .. ....... 312-250-0605 
IN Indianapolis, EI.L Instrs., Inc. .......... 317-545-1373 
KY Louisville, ElL Inslrs., Inc. ............ 502-454-3420 
LA New Orleans, Industrial Instr. Works .. 504-733-8355 
MO Gaithersburg, Pioneer Instrs. Div. ..... 301-948-2242 
MA Burlington, ElL Inslrs. ................ 617-272-9450 
MI Ferndale, Ram Meter Inc. ............. 313-399-6767 
MN Minneapolis, Process Mess. Co. ...... 612-544-4035 

• NJ Pensauken, EI.L Inslrs., Inc. .......... 609-488-0474 
NY Clarence, Trott Elctrns., Inc. ........... 716-634-8500 
NY Hauppauge, EI.L Instrs., Inc. .......... 516-231-6333 
OH Cleveland, Metermaster ............... 216-651-4100 
OH Cleveland, Pioneer/lnstrmn. Div ....... 216-587-3600 
OH Dayton, EI.L Instrs., Inc. ............... 513-435-2134 
OR Beaverton, Eicher-Richards ........... 503-641-3300 
PA Philadelphia, Sunshine Scientific .. . . .. 215-673-5600 
PA Pittsburgh, EI.L Instrs. ................ 412-731-5230 
TX Dallas, EI.L Instrs., Inc. ............... 214-931-1236 
TX Garland, Metermaster................. 214-271-5671 
TX Houston, EI.L Instrs., Inc. ..........•.. 713-271-3100 
TX Houston, Meters & Irlstr. Corp ......... 713-644-1631 
VA Springfield, EI.L Instrs., Inc. ..•........ 703-354-4330 
VA Virginia Beach, EI.L Instrs., Inc ........ 804-499-3746 
WA Seattle, ELL Instrs.,lnc ..............•. 206-762-0800 
WA Seattle, Eicher Richards ............•. 206-523-7888 

INTERNATIONAL LASER SYS., 3404 N. Orange 
Blossom Trai~ Orlando, FL 32804, Tel: 305-295-4010, 
TWX: 810-850-0195; Empl.: 406; Sis. Mg,: W. C. Hudson 

INTERNATIONAL LIGHT, Dexter Industrial Green, 
Newburyport, MA 01950-4092, Tel: 617-465-5923, TELEX: 
94-7H35, FAX: 617-462-0759; Empl.: 19; SIs. Mg,: Jack 
Kelley; Dist. Mg,: Jack Kelley 

INTERNATIONAL MANUFACTURING SERVICES, 
50 Schoolhouse La., Portsmouth, RI 02871-2418, Tel: 401-
883-9700, FAX: 401-883-5571; FSC No.: 45177; Empl.: 25; 
SIs. Mg,: Jay Benson ......................... A-1936 

Local sales Offices & Reps 
MA Attleboro, Antex-OVerseas SIs. ........ 617-222-5221 
NJ Flanders, K & R Engr. SIs. .......•.... 800-452-9767 

INTERNATIONAL MICROELECTRONIC PRODS, 
2830 North First Street, San Jose, CA 95134, Tel: 408-432-
9100, TELEX: 499-1041, TWX: 910-338-2274; Empl.: 380; 
SIs. Mg,: Robert Kromer 

INTERNATIONAL MICROSYSTEMS, 461 Valley Way, 
Milpitas, CA 95035, Tel: 800-237-4734; Empl.: 10; Sis. 
Mg': Peter Schade 

~ 

i'illl\I\I. 
FAX: 602-790-2808 

INTERNATIONAL MICROTRONICS CORP., 4016 E 
Tennessee St, Tucson, P;z 85714, Tel: 602-749-7900, 
TWX: 910-952-1170; EmpL: 30; Sis. Mg,: H. Statler 
. .. . .. . . .. .. ..•. . .. . .. . .. .... .. ... ... .. . ... 001377-1379 

Local sales Offices & Reps 
CA La Jolla, John Garvin Assocs. ........ . 
CA Torrance, Cutlass Elctms. ............ . 
LA Metairie, R E Owens, Inc. .......... .. 
MA Wayland, Daner-Hayes .............. . 
OH North Royafton, Techno Inslrs.lnc. ... . 
TX Midland, Total Flow Measures ....... . 
PR Guaynabo, Escobar, Owen & Assocs. 

Local Distributors 
CA Santa Clara, Tech-Ser, Inc. ........•... 
CA Torrance, Tecil-Ser, Inc. ............ .. 
GA Atlanta, Process Mess. Co. . ......... . 
IL Chicago, Data Elctms. Co., Inc. ....... . 
IL Countryside, PacHic Indicator ........• 

619-454-6274 
805-527-1905 
504-86&5813 
617-655-0888 
216-237-8815 
915-697-9621 

809-789-9008 

408-496-1004 
213-370-7200 
404-696-7481 
312-263-0300 
312-352-3500 

710 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
IN Indianapolis, Data Elctms. ............ 317-:159-5368 
MA Waltham. Galibron Inslrs. .............. 617-894-6440 
MN Plymouth, Data EIctms. .........•..... 612-559-1434 
NY Rochester, Maseline Elctms, Inc. .. : .. 716-546-5373 
TX Dallas, Textro~ Inc. ................... 214-484-9961 
VA Richmond. Meter Metrics ............. 804-275-1431 
WI Wauwatosa, Data Elctms. Co.. Inc. .... 414-259-9068 

INTERNATIONAL POLARIZER, INC, 320 Elm Street, 
Marlborough, MA01752, Tel: 617-481-7495, ESYLNK: 601 
6454; EmpL: 6 

~INTERNATIONAL 

~PO\NER 
/' ' DC POWE~ SUPPLIES 

FAX: 805-388-2686 
INTERNATIONAL POWER D.C., Power Supplies 

Inc., 355 N. Lantana, Ste. 710, Camarillo. CA 93010, Tel: 
805-987-7900, TWX: 51Q-6()Q.6944, ESYLNK: 62911592; 
Empl.: 25; Sis. Mgr: Craig Johnson; Dist. Mgr: Ron 
Ostlund .................................. 001768-1772 

Local Salas Offices & Reps 
AZ Phoenix, S.W. Tech. Sis. .............. 602-893-1209 
CA EI Cajon. Atronix ...................... 619-444-1501 
CA Oceanside, Atronix ................... 619-436-2537 
CA San Jose, Nelson Elctm. SIs. . . . . . . . . .. 406-293-2600 
CA Woodland Hills. Atronix ............... 816-703-7212 
CT Bethel Livers Polk Assocs. ........... 203-746-4639 
FL Land 0 Lakes. AJ. Power Source. . . .. 813-996-2583 
GA Lawrenceville, R L Panyik & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 404-923-3703 
IL Wheeling. Ed Joyner & Co ..•......... 312-520-1200 
IN Indianapolis. JFCO, Inc. ........•...... 317-576-9363 
MD Randallstown, Beacon North, Inc. ..... 703-476-2480 
MI Grand Rapids. JFCO, Inc. ............. 616-245-4621 
MI Lake Orion, JFCO, Inc. ................ 313-693-2053 
MN Richfield,'Clay Rep Co ................ 612-861-2191 
NH Londonderry, Bennetron .............. 603-432-9092 
NJ Madison, Livers-Polk Assocs. .•....... 201-377-3220 
NY Glen Head, Livera-PolkAssocs. ....... 516-759-9300 
OH Cleveland, JFCO, Inc. ................. 216-398-6300 
OH VandaUa, JFCO, Inc. .................. 513-890-8322 
OR Beaverton, Luscombe Engrg. .......... 206-223-1541, 

206-£36-6664 
PA Pittsburgh, JFCO, Inc. . . . . . . . . . . . . . . . • . 412-823-5400 
TX Austin. Barry SIs., Inc. ................. 512-837-3616 
TX Houston, Barry SIs., Inc ................ 713-784-5860 
TX Richardson, Barry SIs., Inc. .. . .. . . . . . .. 214-234-0255 
lIT Ogden. Taylor Mktg. .................. 801-546-9570 
VA Ste~ing. Beacon North, Inc. ........... 7Q3.478-2480 
WI Milwaukee, Ed Joyner & Co ........... 414-481-0547 
Can St lauren~ Que, Componelics, Ltd . .. 514-334-1464 
Can Surrey, B.C, Enerlec SIs., Ltd ......... 604-888-1667 

Local Distributors 
CA Canoga PI<., Sandy's Elctm Supp. . . ... 816-346-8353 
CA N. Hollywood, Sandy's Elctm Supp ..... 818-765-8585, 

818-983-2550 
CA Thousand Oaks, Pace Elctrns. ......... 818-889-1209, 

805-497-7515 
IL Champaign. Klaus Radio ............. 217-356-1896 
IL MI. Prospect, Feed Control.... .. . . . . .. 312-253-3898 
IL Villa PI<., Melvin Elctms. . . . . . . . . . . . . . .. 312-279-5015 
IN Evansville, Evansville Supp. Co. ....... 812-424-7541 
MD Gaithersburg. Axis Elctms. ............ 301-640-9640 
MD Glen Burnie, Baytronics ................ 301-766-0081, 

301-953-7050 
MN Maplewood, Edison Controls. . . . . . . . .. 612-770-5122 
NH Hudson. C & H Elctrns. ................ 603-882-1133, 

603-273-4450 
NH Londonderry, Orion Inds., Inc. ......... 603-437-4446 
NY Glen Head, Livera Polk Assocs. ......• 516-759-9300 
NC Raleigh, Sager/SVc. Plus Elct"'ll- ..... 919-650-9550 
OK Oklahoma City, Radio Supp. Inc. ...... 405-232-6127 
PA McKean, Advacorn,lnc. ............... 814-476-7774 
TX Richardson, AI~Power ................ 214-234-0255 
VA Sterling. ICE Comps, Inc. ............. 703-478-2677 
WI Cedarburg, A-A EIec. ................. 414-377-7500 
Can Sl laurent Que., Componetics, Ltd ... 514-334-1460 
Can Surrey, B.C. Enerlec Sis. .............. 604-888-1667 

41D 
FAX: 617-782-7416 

INTERNATIONAL POWER DEVICES, 155 N. Beacon 
St, Brighton, MA 02135, Tel: 617-782-3331, ESYLNK: 989-
752; EmpL: 65; Sis. Mgr: Aileen Liu, G/M 
........................................... 0·1774-1778 

Local Sales Officas & Reps 
Al Huntsville, Macro Mktg. ............... 205-883-9830 
AZ Mesa, Elec-Com Assocs. ........•.... 602-844-0566 
CA Los Angeles, Power Partners ......... 213-215-0800 
CA San Diego, Power Partners ........... 619-560-0099 
CA San Ramon. TllCh. Conslts. ........... 415-830-0829 
FL Clearwater, Eleclrocraft.lnc. .......... 813-578-2233 
FL COral Springs. Electrocraft. Inc. .. . . . . .. 305-753-8566 
GA Norcross. Macro Mktg. .... .. .. .. .. .... 404-441-1081 
IL Lincolnwood, Electro-Tech Mktg. Assocs., Inc. 

....................................... 312-676-3151 
MI Ann Arbor, Augnat Assocs. ........... 313-868-3134 
MN Bloomington. Smiley/Scott Inc ........ 612-888-5551 
Me Marylend Hgts.. E~ep, Inc. .. .. ... 314-423-3935 
NH Londonderry, 8ennetron .............. 603-432-9092 
NJ Englewood, Tecnimat. ................ 201-569-4200 
NJ Haddonfield, Sunday O'Brien ......... 609-429-4013 
NY Buffalo, Ed Westgren Assocs. .. . . . . . .. 716-632-0011 
NC Raleigh, Micro SIs., Inc. ............... 919-881-0007 
OH Akron, Augnat Assocs. ................ 216-273-1211 
OH Dayton. Augnat Assocs. .............. 513-298-1507 
OR Portland, Power Sources, UnHd . . . . . .. 503-292-0820 
TX Dalles, Seaton Corp. .................. 214-380-0414 
TX Houston. Seaton Corp. ................ 713-731-2649 
VA Richmond. Glasscock Assocs. ........ 804-740-0083 
WA Lynnwood, Power Sources, Unltd. ..... 206-743-6641 
WI Brookfield, Electro-Tech MkIg.. Inc. .. .. 414-765-9554 

INTERNATIONAL POWER MACHINES, 2975 Miller 
Park North, Garland, TX 75042, Tel: 800-527-1208, TELEX: 
794078 IPM POWER, FAX: 214-494-2690; Sis. Mgr_' 
Wayne Harper 

INTERNATIONAL POWER SOURCES, INC., 10 
CochHuate SI., Natick, MA 01760, Tel: 617-651-1 818, TWX: 
510-1 ()Q.3635, FAX: 617-655-7964 

International 
I IC)R I Rectifier 
FAX: 213-640-6515 

INTERNATIONAL RECTIFIER CORP., 
Semiconductor Div., 233 Kansas SI., EI Segundo, CA 
90245, Tel: 213-772-2000, TELEX: 472-0403, TWX: 910-
348-6291 ; Empl.: 1900; Sis. Mgr: Don Prescott; Dist. Mgr: 
Shawn Fogarty ................................. 8·1501 

Local Salas Offices & Reps 
Al Huntsville, Montgomery Mktg, Inc. .... 205-630-0498 
AZ Phoenix, Sun State Tech. SIs. . .. . .. . .. 602-220-0595 
CA Chatsworth, First Rep ................. 818-718-6155 
CA MIn View, Brooks Tech. Grp. ......... 415-960-3880 
CA San Diego, Harvey King. Inc. ..... . . . .. 619-587-9300 
CA Tarzana. Power Comp. Sis ............ 818-881-9111 
CO Wheat Ridge, Waugaman Assocs., Inc. 

CT 
Fl 
GA 
IL 
IL 
IN 
IA 
KY 
MD 
MA 
MI 
MN 
MN 
MO 
NJ 

NJ 
NM 
NY 
NY 
NC 
OH 
OH 
OH 
OH 
OH 
OK 
OR 
PA 
TX 
TX 
TX 
lIT 
WA 
WI 
WI 

Fairfield, N.R.G. Ltd., Inc. .. .......... .. 
Boca Raton, Lawrence Assocs., Inc. .. . 
Norcross, Montgomery MkIg.. Inc ..... . 
Hoffman Estates. Micro-Tex, Inc. ..... . 
Palatine, International Rectifier ....... . 
Carmel, Technlg. Mktg. Corp ......... . 
Cedar Rapids, H~ec Can., Inc. ........ . 
Louisville, Technlg. Mktg. Corp ....... . 
Columbia, L D. Lowery, Inc ........... . 
Burlington. AD/Nova Sis., Inc ......... . 
Livonia, Luebbe Sis. Co. . ....... . 
Eden Prairie, Elctrn. Innovators ...... . 
Edina, Mel Foster Tech. SIs. ......... . 
Florissant H~ec Control, Inc .......... . 
Pallisades Pari<, International Rectilier 

303-423-1020 
203-384-1112 
305-368-7373 
404-447-6124 
312-382-3001 
312-397-0002 
317-844-8462 
319-396-3228 
502-893-1377 
301-381-0225 
617-270-9600 
313-477-3131 
612-941-0830 
612-941-9790 
314-831-9377 

201-943-4554 
Wyckoff, Northeest Comps. ........... 201-648-1100 
Albuquerque, Reptronix Ltd ........... 505-292-1718 
E. Syracuse, Nycorn, Inc. . . . . . . . . . . . . .. 315-437-8343 
Melville, Parallax ..................... 516-351-1000 
Raleigh, Montgomery Mktg., Inc. ...... 919-851-0010 
Cincinnati, Luebbe SIs. Co. ........... 513-530-0600 
Cleveland, Luebbe SIs. Co ............ 216-333-0425 
Columbus. Luebbe Sis. Co. ........... 614-431-0474 
Dayton. Luebbe SIs. Co. .............. 513-294-0426 
Independence, International Rectifier.. 216-447-9717 
Tulsa. BP Sis. ........................ 918-744-9964 
Portland, N.W. Mktg. Assocs. .....•.... 503-620-0441 
Broomal, L D. Lowery, Inc. ............ 215-356-5300 
Austin, BP SIs. ........................ 512-346-9186 
Houston, BP SIs. ...................... 713-782-4144 
Richardson, BP Sis. .. .. .. .. .. .. .. .. ... 214-234-8438 
SaH Lake City. BP Mktg ................ 801-595-0631 
Bellevue, N.W. Mktg. Assocs. ......... 206-455-5846 
Elm Grove, International Rectifier ..... 414-784-2480 
Waukasha. Micro-Tex, Inc ............. 414-542-5352 

INTERN 

..!+lIRe 
A Member of the Crystalata Group 

FAX: 704-264-8865 
INTERNATIONAL RESISTIVE COMPANY, P.O. Box 

1860, Boone, NC 28607, Tel: 704-264-8861, TELEX: 46-
9902; EmpL: 1700; SIs. Mgr: Larry J. Johnston; Dist. Mgr: 
Hugh Bolen .............• A·1739, 1937-1940; Bo1011 

Local Sales Officas & Reps 
Al Huntsville, R. O. Wh"esell & Assocs. .. 205-883-5110 
AZ Scottsdale, SW Sis. Inc. ............... 602-391-3180 
CA Pasadena. Luscombe Engrg. Co. . . . . .. 213-884-2000 
CA Sacramento, ETS .. .. .. .. .. .. .. .. .. ... 916-962-3030 
CA San Jose, ETS ....................... 408-433-9386 
CO Westminster, Straube Assocs. ........ 3Q3.426-0890 
CT E. Norwalk, Tech. Sis. Assocs. ........ 203-653-4486 
FL Orlando, S. Atlantic Comp. Sis. . . . . . . .. 305-657-3650 
GA Norcross. S. Atlantic Comp. SIs. .. . .. .. 404-447-6154 
IL Hasca, Circu~ SIs. Inc. ................ 312-773-0200 
IN Ft Wayne, R O. WhHesell & Assocs. .. 219-432-5591 
IN Indianapolis. R O. WhHesell & Assocs. 

. . .. . . . .. . .. . . . .. .. . .. . . . .. .. .. .. . .. .. . 317-359-9283 
IA Cedar Rapids. C. H. Hom & Assocs. .. 319-393-8703 
KS Lenexa, Midtec Assocs. .. .. .. .. .. .. .. . 913-541-0505 
KY Pewee Valley, R O. WhHesell & Assocs. 

....................................... 502-241-1441 
MD Columbia, L D. Lowery Inc. ........... 301-381-0225 
MA Needham Hgts.. Coakey, Boyd, & Abbett 

....................................... 617-444-5470 
MI Grand Blanc, R O. WhHesell & Assocs. 

.. .. . .. . . . . .. .. . . .. . .. .. . .. .. . . . . . . . . .. 313-695-0770 
MI Grand Rapids, R O. WhHesell & Assocs. 

....................................... 616-942-5420 
MI Southfield, R. O. Whitesell & Assocs. .. 313-559-5454 
MN Minneapolis. Tecteam Sis., Inc. ........ 612-654-6616 
MO St Louis. Jack Macke Co. . . . . . . . . . . . . . 314-432-2830 
NY Rochester, Electra SIs. ................ 716-427-7860 
NC Greensboro, S. Atlantic Comp. SIs. .... 919-852-4676 
OH Cincinnati, R O. Wh"esell & Assocs. .. 513-521-2290 
OH Cleveland, R O. Wh"esell & Assocs. .. 216-447-9020 
OH Columbus. R O. WhHesell & Assocs. 

OH Dayton. R. O. Wh"esell & Assocs. .... . 
OK Tulsa, Ion Assocs. .................. .. 
OR Portland, RTS ...................... .. 
PA Broornail, L D. Lowery Inc. .......... .. 
PA Pittsburgh, R O. WhHesell & Assocs. 

TN Nashville, R O. WhHesell & Assocs. .. . 
TX Austin, Ion Assocs. .................. . 
TX EI Paso, S. W. Sales ................ .. 
TX Grand Prairie, Ion Assocs. .......... .. 
lIT SaH Lake City, Straube Assocs. ...... . 
VA Earlysville, L D. Lowery Inc .•.......... 
WA Vashon, RTS ........................ . 
WA Vashon. RTS ........................ . 
WI Brookfield, CircuH SIs., Inc. ........... . 
Can Toronto, Renmark .................. .. 

Local Distributors 
AZ Tempe, HamiHon/ Avnet ............ .. 
CA Campton, Harper S.I.D ............... .. 
CA Chatsworth, HamiHon Electro SIs. .... . 
CA Culver City, HamiHon Electro SIs. .... . 
CA Gardena, Bell Inds. ................. ,. 
CA Sunnyvale, Betl Inds. ................ .. 
CA Sunnyvlae, Harper s.1.D. .. .......... .. 
FL Tampa. Impala Elctms. .............. . 
Il Schaumburg. Arrow Elctrns. ......... . 
IN Indianapolis. Graham Elctms. ........ . 
IA Cedar Rapids. Deeco ................ . 
MD Columbia, HamiHon/ Avnet ........... . 
MA Wobum, Jaco Elctrns. .............. .. 
MN Edina, Arrow Elctms. ................ .. 
NJ Hanover, State Elctrns. .............. . 
NJ Marllon, Arrow Elctms. .............. .. 
NY Hauppauge, HamiHon/ Avnet ........ .. 
NY Hauppauge, Jaco Elctms. ............ . 
NC Raleigh, Arrow Elctms. .............. .. 
NC Raleigh, Resco/Raleigh ............ .. 
OH Columbus. Electronic Mktg. .......... . 
OH Dayton. HamiHon/ Avnet ............. . 
PA Philadelphia, Philadelphia Elctrns. .... . 
TX EI Paso, Inti. Elctms. ................ .. 
TX Irving, HamiHon/ Avnet .............. .. 
TX Richardson, Jaco Elctrns. ............ . 
WA Bellevue, HamiHon/ Avnet ............ . 
WA Bellevue, Priebe Elctrns. ............. . 

614-888-9396 
513-296-9546 
918-664-0186 
503-832-3925 
215-356-5300 

412-963-6161 
615-352-4760 
512-331-7251 
915-594-8259 
214-647-8225 
801-263-2640 
804-973-6672 
503-632-3925 
206-285-1363 
414-784-7773 
416-494-5445 

602-231-5100 
213-979-5090 
818-7()Q.65oo 
213-556-2121 
213-515-1800 
408-734-8570 
408-966-6041 
813-885-4747 
312-397-3440 
317-634-8202 
319-365-7551 
301-995-3500 
617-933-7760 
612-830-1800 
201-887-2550 
609-596-8000 
516-231-9800 
516-273-5500 
919-876-3132 
919-781-5700 
614-299-4161 
513-439-6700 
215-566-7400 
915-778-9761 
214-659-4100 
214-235-9575 
206-643-3950 
206-821-4695 

INTERNATIONAL RESOURCE SVCs., 7792 N.W. 
72nd Ave., Miami, FL 33166, Tel: 305-884-2924, TELEX.: 
529076 SUN MIA UD; EmpL: 5; Sis. Mgr: Richard L Winn 
................................................. 8·1729 
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INTERN 

FAX: 402-694-6180 
INTERNATIONAL SENSOR SYSTEMS, INC., 

Aurora Industrial PI<, Box 345, Aurora, NE 68818, Tel: 402-
694-6111, ESYLNK: 62942952; EmpL: 45; Sis. Mgr: 
Wayne Roblee ........................... A01742-1743 

Local Sales Offices & Reps 
CA Mission Viejo, EAB Assocs. Inc ....... 714-859-7701 
CA Palo AKa, Tri-Rep . . . . . . . . . . .. . . . . . . . .. 415-965-1822 
CO Ft CoINns, Rep Sis. Inc. ............... 303-226-1504 
"CT Roxbury, Kimble Assocs. ............. 203-354-1954 
KS Wichita, DLE Elctms. ................. 316-744-1229 
MD Baldwin, Quarterback SIs. Inc. ........ 301-764-9400 
MD Jefferson City, Williams Assocs. Co. .. 314-893-2459 
NE Omaha, IONES ..... .•. . . . . . . . . . . . . . . .. 402-895-4431 
NJ Springfield, F. F. SylveSter Assocs. .... 201-376-3324 
NY Liverpool Syronics, Inc. ............... 315-451-0968 
OH Cincinnati, Applied Data Mgt ......... 513-579-8108 
PA Southampton, Cempbell Assocs. .. . . .. 215-322-6630 
TN McMinnville, B & D Mktg. ............. 615-473-7155 
TX EI Paso, Nokomis of EI Paso, Inc. ..... 915-778-2801 
TX Lewisville, Eictm. Prod. Reps. ......... 214-436-4772 
WA Bellevue, Advanced Power Comps. ... 206-747-9127 

INTERNATIONAL TRANSDUCER CORP., Channel 
Technologies, Inc., 869 Ward Dr, Santa Barbara, CA 
93111, Tel: 805-683-2575, TELEX: 658 495; FSC No.: ID 
532; Empl.: 65; SIs. Mgr: Christine M. Bashforth 

INTERNATIONAL WIRE PRODUCTS CO, 500 W. Main 
St, Wyckoff, NJ 07481, Tel: 201-891-5800, TELEX: 
642580; Empl.: 700; Sis. Mgr: C. D. Abbott 

I~ INTEROPTICS 
=:=::::= 

FAX: 415-340-1670 
INTEROPTICS, Purdy Group, 770 Airport Blvd., 

Burlingame, CA 94010, Tel: 415-347-7727, TELEX: 677-
1439 (PURDY UW); Empl.: 35; SIs. Mgr: Thomas B. Kinney 
............................................... :. B01169 

Local sales Offices & Reps 
AZ. Phoenix, Laser Tech. IntI. ............. 602-978-5756 
CA Burlingame, William J. Purdy Co ....... 415-347-7701 
CO Denver, William J. Purdy Co. .......... 303-753-6800 
FL Melboume, Panterra SIs., Inc. ......... 305-452-4454 
GA Decatur, Panterra SIs., Inc. ............ 404-325-0165 
IL Des Plaines, Flaharty-Haines, Inc ...... 312-298-2710 
MN Bloomington, Heirs Termatech Elctm. Mktg. 

. . .. . .. . . . . . . . . . . . .. . .. . .. . . . .. .. . . . . .. 612-854-2001 
MD St Louis, Midtec Assocs., Inc. ......... 314-275-8666 
NH Nashua, Ball Controls, Inc. ............ 603-882-6984 
NJ Passaic, Lightcomm SIs. Assocs. ..... 201-778-6540 
NM Albuquerque, William J. Purdy Co. .... 505-268-7959 
NY New York, Lightcomm SIs. Assocs. ... 212-807-8924 
NY LIIica, Fiber Instrs. Sis. ................ 315-735-1691 
NC High Pt, EME, Inc. .................... 919-869-3335 
OK Pari< Hill, Scientific Oves. . . . . . . . . . . . . .. 918-457-4888 
OR Beaverton, William J. Purdy Co. ....... 503-641-9373 
TN Fayetteville, Panterra SIs., Inc .......... 615-759-4155 
TX Richardson, Scientific Oves. .......... 214-231-8106 
TX Roundrock, Scientific Oves. ........... 512-388-3982 
TX Spring Scientific Oves. .. .... . .... .. ... 713-376-8666 
VA Williamsburg, EME IV, Inc. ............ 804-253-0171 
WA Redmond, William J. Purdy Co. ....... 206-882-3144 

Local Distributors 
CA, Anaheim, Fibartron , .................. 714-634-3449 
Can Bumaby, BC, C.D. Nova, Ltd. .......... 604-43()-5612 

INTERSIL, 2450 Walsh Ave, Santa Clara, CA 95051, Tel: 
408-996-5000, TWX: 91 ()-338-0583; FSC No.: 32293; 
Empl.: 4102; Dis/. Mgr: Bruce Mattern 

INTERSTATE ELECTRONICS CORP, Box 3117,1001 
E. Ball Rd., Anaheim, CA 92803, Tel: 714-635-7210, 
TELEX: 655443, TWX: 91()-591-1197; FSC No.: 6625, 
5985; EmpL: 1500; SIs. Mgr: DarrylWalanabe; DiS!. Mgr: 
R Sorenson ' 

INTERSTA IE WIRE CO., INC., 10820 Sanden Dr, Dallas, 
,TX 75238, Tel: 214-553-1311, TWX: 91 ()-86()-5064, FAX: 
214-348-7106; SIs. Mgr: Chris B. Brandon 

Manufacturers and Sales Offices Directory 

III H+I+IwIII+H 
FAX: 415-340-1670 

INTERSWITCH, Wm. J. Purdy Co., 770 Airport Blvd., 
Burlingame, CA 94010, Tel: 415-347-8217, TELEX: 677-
1439; FSC No.: (Purdy UW); Empl.: 30; Sis. Mgr: Clarence 
Bruce .......................................... a01823 

Local Sales Offices & Reps 
CA Burlingame,lnterswitch ............... 415-347-8217 
CA Anaheim, Impac1...................... 714-533-1351 
CA Burlingame, William J. Purdy Co. ...... 415-347-7701 
CO Denver, William J. Purdy Co. .......... 3O,3-79()-2211 
CT Meriden, Advanced Comp. SIs. . . . . . . . . 203-238-6891 
IL Elmhurst, F.F.lHiII-Gray ............... 312-832-4101 
IN Indianapolis, John Sukup Inc. ......... 317-253-5501 
MD Lisbon,8. K MacDonald .............. 301-982-1088 
MI Royal Oak, HilHronics, Inc. ............ 313-435-0920 
MA Farmingharn, Gallagher. . . . . . .. . . . . . .. 617-626-2346 
NM Albuquerque, William J. Purdy Co. .... 505-266-7959 
NY Rochester, Net SIs. ................... 716-223-1030 
OH Cleveland, Marlow ................. ... 216-991-6500 
OH Dayton, Marlow ....................... 513-274-9666 
OR Beaverton, Pacific Mktg. .............. 503-641-9373 
PA Philadelphia, S. K MacDonald, Inc. . . .. 215-545-1205 
TX Dallas, Eicom Mktg. ................... 214-241-2166 
TX Houston, Eicom Mktg. ................ 713-35()-8064 
WA Redmond, Pacific Mktg. .. .. .. .. .. .. ... 206-882-3144 

Local Distributors 
AZ. Tempe, Anjon Entprs. ................. 602-894-1332 
AZ. Tempe, Waltronic SIs. ................. 802-967-1020 
CA Burbank, Meril Comp. Supp. .......... 818-842-8162 
CA Canoga Pit, Panel Perts Co. .......... 818-884-8898 
CA Costa Mesa, Powell .................. 714-754-1717 
CA San Jose, Powell ..................... 408-943-9020 
CA Santa Clara, WaHronic SIs. ............ 408-727-1200 
FL Ft Lauderdale, Powell ................ 305-973-4141 
MD Columbia, Powell ..................... 301-621-8080 
MA Lynn. Land Elctrn. Co. ................ 617-592-2220 
MN Minneapolis, Bergquist. . . . . . . . . . . . . . .. 612-835-2322 
NJ Englewood, Powell EIctms. ........... 201-894-0800 
NM Albuquerque, Walker Elctrn. Supp. .... 505-883-2992 
NY Buffalo, SummitDistrs ............ , .... ' 716-884-3450 
NY Rochester, Summ~ Elctms. ........... 716-334-8110 
NC Winston-Salem, Kirkman Elctms. . . . . .. 919-722-9131 
PA Philadelphia, Powell .................. 215-365-1900 
PA Philadelphia, Rasco Elctms ........... 215-659-4575 
TX Ft Worth, Allied Elctms. . . . . .. . . . . . . . .. 817-336-5401 
TX Irving Powell ......................... 214-55()-0547 
WI Mequon, Taylor EIec. Co .............. 414-241-4321 
Can Don Mills, Ont, Sayoor Varah ......... 418-445-0723 
Can Willowdale, Ont, Electrosonic ......... 418-494-1666 

{II Iller-laical GI'IIJ ~ 
WIMADili1i11 ~ 

FAX: 914-591-7336 
INTER-TECHNICAL GROUP INC., WIMA Div" One 

Bridge Street Irvington, NY 10533, Tel: 914-591-8822, 
TWX: 71()-564-0802; Empl.: 17; Sis. Mgr: Gary M. Fey; 
Dis!. Mgr: Andrew E. Ovorscak ................. A01089 

Local sales Offices & Reps 
AL Huntsville, J. R Assocs. ............... 205-83()-2130 
CA Campbell, Shur SIs. . . .. . . . . . . . . .. . .. .. 408-374-5577 
CO Englewood, B C & Assocs. . . . . . . . . . . .. 303-694-3999 
FL AHamonte Springs, 'C' Assocs., Inc. ... 305-831-1717 
GA Conyers, J.R Assocs. ................. 404-922-1231 
IL' Westchesler, W. G. Brouilette & Assocs. 

. . . .. . . . . .. . .. . . . . . .. . . . . . .. . . . . . . . .. .. 312-345-6500 
KS Overland Pk., EPI West ............... 913-642-9118 
MA Newton, Normell Assocs. ............. 617-969-5478 
MI Grand Rapids, JFCO, Inc. , ............ 616-949-1020 
MI Lake Orion. JFCO, Inc. ...... . . . .. . . . .. 313-693-2053 
MN Minneapolis, InIL SIs. Co. . . . . . . . • . . . ... 612-831-8423 
MO St Louis, EPI, Inc ...................... 314-962-1411 
NJ Upper Montclair, McCarron Entprs., Inc. 

NY Rocheste" BKT Assocs, Inc .......... . 
NY SmHhIown, T & K SIs. ................ . 
NC Lewisville, J.R. Assocs. ............. .. 
OH Cleveland, JFCO, Inc ................ .. 
OH Dayton, JFCO, Inc ................... .. 
OR Portland, Harry Levinson Co .......... . 

201-783-3112 
718-461-9880 
516-724-3456 
919-945-9574 
216-398-6300 
513-89()-8322 
503-245-1902 

PA Pittsburgh, JFCO, Inc. .. .. . .. .. .. .. • ... 412-823-5400 
TN Chattanooga,J.RAssocs. ............ 615-892-7630 
TN Chattanooga, J.R Assocs. ............ 615-892-7630 
TX Houston, Barry Sis., Inc. ............... 713-784-5880 
TX Richardson, Barry Sis, Inc. ............ 214-234-0255 
UT Murray, Butterworth Mktg. •.. . . .. .. .. .. 8Ot-268-2244 
VA Richmond, Glasscock Assocs. ........ 804-74()-0063 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

Local Distribufots 
CA San Jose, Shelly-Ragon. Inc. . . . . . . . . .. 408-432-0600 
CA Sunnyvale, Capsco SIs., Inc. .........• 408-734-3020 
FL Melboume, T.C. Pridmore Co. ......... 305-727-2491 
GA Norcross, Spectrum EIctms., Inc. ...... 404-448-1516 
IL Rosemont. Advent EIctms., Inc. ....... 312-297-8200 
IN Indianapolis, Advent EIctms., Inc ....... 317-872-4910 
IA Cedar Rapids, Advent Elctms., Inc. .... 319-363-0221 
MA Ashland, March Elctms. ............... 617-881-6715 
MI Farmington Hills, Advent EIctms. ...... 313-477-1650 
MN New Brighton, Chris Eil:lms. Distr. .... 612-631-2647 
NY Bohemia, March Elctms. .............. 516-563-6000 
NY Port Chester, MKM Elctm. Comps., Inc. 

OH Englewood, Argent Iods., Inc. ......... . 
PA Exlon. VSH Elctms. : ................. . 
PA Zelienople, Argent Electra Div. . ...... . 
TX McKinney, Prime Distrbg. Co. ........ . 
WA Seattle, Kam EIctms. Div ............ .. 

914-939-3940 
513-836-8633 
215-383-2250 
412-776-4330 
214-231-0170 
206-382-1300 

INTRA-COMPUTER, 101 W. 31st St, New York, NY 
10001, Tel: 212-947-5533, TELEX: 64-5067; EmpL: 9; SIs. 
Mgr: Art Yaglian 

@ 
FAX: 617-527-3310 

INTRONICS, INC., 57 Chapel St, Newlon, MA 02158, Tel: 
617-964-4000, TELEX: 200095, TWX: 71 ()-335-8835; 
EmpL: 75; Sis. Mgr: William Dudjoc ............ 0 01779 

Local sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9108 
CA Campbell SHur SIs. ................... 408-374-5577 
CA Los Alamitos, Power Specialists ...... 213-594-9418 
IL Arlington Hgts., Coombs Assocs. . . . . . . 312-439-9810 
IA Cedar Rapids, Technical Elctms. ...... 319-368-5443 
MA Lowell, Underwood SIs. Corp .......... 617-256-8191 
MN Albuquerque, Trembly Assocs. .. . . . . .. 505-266-8616 
NY LIIica, Fiber Instr. Sis. ................. 315-735-1691 
OH Dayton. Del Steffen & Assocs. ........ 513-293-3145 
PA Montgomeryville, Eastem Sci Mktg. ... 215-368-4570 
TX Richardson, Scientific Sis. Co. ........ 214-231-6541 
UT SaH Lake City, Trembly Assocs., Inc. .. 801-295-4703 
VA Reston, Stinson Assocs. .............. 703-478-2252 
Can Lachine, Que, Electro Design . . . . . . . .. 514-636-4838 
Can Surry, BC, Enerlec Sis., Ltd ..........• 604-888-1667 

ION PHYSICS CO., 323 Andover St, Wilmington. MA 
01887, Tel: 617-658-6030, TWX: 51 ()-800-6134 

IOTECH, INC., 23400 Aurora Road, Cleveland, OH 44146, 
Tel: 218-439-4091, TELEX: WUI6502820864 

IPAC GRP., 30471ndl. Blvd., Bethel Pit, PA 15102, Tel: 412-
831-9200, TWX: 51 ()-697-3935; Empl.: 50; Sis. Mgr: D. T. 
Cusack 

Local sales Offices & Reps 
AL HuntsVille, Jim Springer, Inc. .......... 205-883-4163 
AZ. Paradise Valley, Lee Assocs. ......... 802-947-9003 
CA Walnut Creek, Briggs Process Inslrs. .. 415-932-5772 
MA Norwell, BESCO ...................... 617-659-4915 
NC SmHhfield, HESCO ................... 919-934-5115 
PA Bethlehem, Carl Anderson Agy. ....... 215-868-7275 
TX Houston, CPI Sys. .................... 713-58()-9411 

IPM, INC., Elnik Systems, 3 Edison Place, Fairfield, NJ 
07006, Tel: 201-882-8033, TELEX: 13-0567, FAX: 201-
882-8037; EmpL: 8; Sis. Mar: Claus J. Joens 

IRONICS INCORPORATED, 798 Cascadilla St, Hhaca, 
NY 14850, Tel: 807-277-4080, TELEX: 705-742; SIs. Mgr: 
R. Chris Martens 

IR SCIENTIFIC, Box 110,Carlisle, MA01741, Tel: 617-667-
7110; Empl.: 10; Sis. Mgr: 8.J. Sommer 

ISC CARDION ELECTRONICS, INC, Long Island 
Expwy, Woodbury, NY 11797, Tel: 518-921-7300, TELEX: 
221663 CARD, TWX: 51()-221-2179; FSC No.: 12909; 
EmpL: 450; SIs. Mgr: F. J. Gareffa 

712 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ISC DATACOM, ISC Defense & Space, 1288 MI Grand Rapids, Midwest & Meridian Corp. 

AeaI'nwood Ave., SunnyvaJe. CA 94089, Tel: 40&-747- ..... . .. .•. . ...... . ....... • . . .... .. .. .. 616-699-7391 
0300, FAX: 40&-747-1873; FSC No.: 74444; ErnpL: 30; SIs. MN MImeapoJls, Marsland Assocs. ....... 612-545-4481 
Mgr: C. Frank MO Sl louis, Midwest & MeridIan Corp. ... 314-87&4441 

NJ 
ISC MAGNETICS DIV, See Aeroflex Labs., Inc., TX 

Magnetic Prods. Diy. 

Metuchen, Itek Encoder .. .. .. . . .. ..... 201-548-1500 
Garland, Carey, McMahill & Assocs., Inc. 
....................................... 214-494-1212 

ISKRA ELECTRONICS, INC, 222 Sherwood Ave., 
Farmingdale, NY 11735, Tel: 511H53-04OO, 800-882-
2101, TB.EX: 221527, FAX: 516 753-0658; SIs. Mgr: 
Debbie Gremito 

Local Sales Offices & Reps 
CA San Diego, C. K Assocs. .............. 619-27~ 
FL laIgo, Burke Assocs. ................. 813-536-4335, 
IL Elmhurst, Utronix Sis. ................. 312-834-1100 
IN Fl Wayne, Naunas Sis. Co. ........... 219-432-4792 
MN Minneapolis, RK. Sis. Assocs. Inc. .... 612-571-1001 
NJ GJasbor:o. R P. Luce & Co. • .. .. .. .. ... 609-881-2877, 
NY New H}'de PI<., R P. Luce & Co........ 516-437-4550 
OH Mentor, Sales Plus ................... 216-25!Hl917, 
SC Easley, R A Sis. .. .. .. .. .. .. .. .. .. .. .. . 803-859-1859 
TN RUlherlord, RA Sis. .................. 901~l, 
TX Dallas, J. Clay Co. .................... 214-45&-8833 
TX EI Paso, EPEC EIcJms. Inc. ........... 915-593-8481 
lIT South Jordan, MAC III ................ 801-569-1095 

FAX: 516-937-3840 
ISL PRODUCTS INT'L, LTD., 235 P Robbins Lane, 

Syosset, NY 11791-6093, Tel: 516-937-3475, TB.EX: 
503242; ErnpL: 25,000; SIs. Mgr: Ken KawaiJer 
................. A·1094, 2241; C·1401, 1856; 1)02167 

Local SsJes Offices & Reps 
IL Chicago, Trans World Products ......... 312-486-5474 
IN Indianapolis, C.C. Electro Sales ....... 317-255-1508 
MD Pikesville, Muncy-SemJess Assoc. .... 301-484-6376 
MN Sl Pau~ CountJyman Assoc. ........... 612-645-9151 
NJ west Berlin, Muncy-SemJess Assoc. .. 609-346-4402 

ISOlATION PRODUCTS, INC. 157 San Lazaro Ave., 
SunnyvaJe, CA 94086, Tel: 40&-730-4672; ErnpL: 5 

ISOREG CORP. 410 Great Ad., P.O. Box 488, UttJeton, MA 
01460, Tel: 617-486-9483, FAX: 617-486-3539; ErnpL: 75; 
SIs. Mgr: Paul Foss; Dist. Mgr: Paul Foss 

SOTEMP 
RESEARCH, INC. 

FAX: 804-977-1849 
ISOTEMP RESEARCH, INC. 1750 Broadway Sl, P.O. 

Box 3389, Charlottesville, VA 22901, Tel: 804-295-3101; 
FSC No.: 031785; Empl: 30 .............. A·1402-1403 

Local SsJes Offices & Reps 

Local Distributors 
FL 0rJand0, Kenneth S. Chaney •.. . . . . . . • 305-293-5656 
u.. Des Plaines, Marsland Assocs. ....... 312-298-2620 
IN Indianapolis, Marsland Assocs. ....... 317-293-5437 
MN Mjnneapolis, Marsland Assocs. ....... 612-545-4481 

ITHACO, INC, Meas. & Control Instrs. Diy. 735 W. 
Clinton Sl, P.o. Box 6437, Ithaca, NY 14851-6437, Tel: 
607-272-7640, TWX: 510-255-9307, FAX: 607-272-4550; 
ErnpL: 120; SIs. Mgr: E W. Seymour 

ITl CIRCUrrS, 90 Don Park Road, Markham, Ontario, 
Canada L3R 104, Tel: 416-475-6658, 416-492-9307, FAX: 
416-475-5097; SIs. Mgr: Derk WISSink 

rrT CANNON, 666 E Dyer Road, Santa Ana, CA 92705-
5684, Tel: 714-557-4700, TB.EX: 75-3917, TWX: 910-997-
0523; FSC No.: 71468;Multiple; ErnpL: 2500; SIs. Mgr: 
Richard Torson; Dist. Mgr: Richard Torson 

ITT Components 
A unit of ITT Corporation 

FAX: 714-727-2109 
rrT COMPONENTS, rrT Corporation, 5 Jenner .sl, 

Ste. 100, Irvine CA92718, Tel: 714-727-3001, TB.EX:681-
389, TWX: 910-595-1744; FSC No.: 61725; Empl: 29; Dist. 
Mgr: K Rider ............... A·1092-1093,l404-1405; 

801502-1509 

Local SsJes Offices & Reps 
AZ Scottsdale, Bill Earl Assocs. Inc. ..•..• 602-994-3813 
CO Englewood, Romulus EIcJms. ......... 303-77D-4888 
CT GuiHord, Data Mark, Inc. .......••..... 203-453-0575 
FL Pompano Bch. Bolton Assocs. ........ 305-781-8887 
IL Rolling Meadows, Heartland Tech. Sis. 

IN Fl Wayne, MIS Sis. ................. . 
KS WIChita, Thunderbird Tech. Sis. ...... . 
MA Sudbury, KSA of New England .......• 
MI Brighton, EJctm Sources Inc. ........ . 
MN MinneJonka, JP. & Assocs. .......... . 
MO Maryland Hgts., Thunderbird Tech. Sis. 

NM Albuquerque, Syntech .............. .. 
NY Fairport, NeI Sis. Co. ................ "-
NY Manhassei, Win Cor EIcJms. ......... . 
NC Pineville, JWL & Assocs. ............ .. 
OH Centerville, Omega Sis. ............. .. 
OH Shaker Hgts., Omega Sis. ........... .. 
PA Prospect PI<., EK Sis. ................ .. 
TX Richardson, MiJco Mktg. ............. . 
VA Front Ro~ Eltron Sis. .............. . 
WA Redmond, EMG .................... .. 

Local Distributors 
AZ Tempe, Richey Western EIcJms. ..... . 
CA Chatsworth, Shellay Ragon .......... . 
CA Garden Grove, Richey Western EIcJms. 

312-577-9222 
219-436-3023 
316-664-3941 
617-443-5881 
313-227-3598 
612-935-7930 

314-298-8940 
505-266-7951 
716-223-1030 
516-627-9474 
704-541-5750 
513-434-5507 
216-751-9600 
215-534-3340 
214-783-2716 
703-835-7201 
206-882-0962 

602-894-9251 
818-998-3333 

AZ. Scottsdale, Faser Technical Sis. ...... 
CA FremonJ, Wm PaJks & Assocs. .•..... 
CA Irvine EBA Microwave ............... . 
CA San Diego, QuaJtronics .............. . 

602-948-4404 
415-796-0875 CA 
714-857-0079 CA 
619-695-0118 CA 

Irvine In1egraIed EIcJms. ............ .. 
Irvine ITT Multi Comps. .............. . 
Sacramento, Integrated EIcJms. ...... . 

714-895-0060 
714-837-9960 
714-727-4001 
916-424-5297 
619-271-4511 
619-453-7133 
40&-263-1100 
40&-279-0685 
40&-942-9111 

IL Woodridge, Trend-Tronics ........... . 312-985-0626 CA San Diego, Richey Western EIcJms. .. . 

IN Fort Wayne Given Corp. ............. . 
NC Raleigh, Godwin Assocs. ............ . 

219-432-5585 CA 
919-847-3006 CA 

San Diego, Shelley Ragon ........... . 
San Jose, Integrated EIcJms. ......... . 

ISOTAONICS, Augat Industrial Park, New Bedford, MA 
02745, Tel: 617-998-2000, TWX: 710-344-1961; SIs. Mgr: 
Max Treptow 

rrc SYSTEMS, INC. 813 Anapamu Sl 2C, Santa Barbara, 
CA 93103, Tel: 805-965-8900, TB.EX: 295-298IJ1lTER1E.. 
SNC; SIs. Mgr: W. Schulz 

ITEK ENCODER, 27 Christina Sl, Newton, MA 02164-
1515, Tel: 617-969-7300, TWX: 710-335-6783, FAX: 617-
964-3705; Empl: 100 ....•...••.•.....•.. a·1892-1893 

Local Sales Offices & Reps 
CA Long Bch. Itek Encoder ............. . 
CA Woodland Hills, Clifton Precision ..... . 
FL Orlando, K S. Chaney ............... . 
IL Des Plaines, Marsland Assocs. ..•.... 
IN Indianapolis, Marsland Assocs. .....•. 

213-598-8575 
818-347.0B03 
305-293-5656 
312-298-2620 
317-293-5437 

CA 
CA 
CA 

San Jose, ITT Mullicomps. ........... . 
San Jose, Shelley Ragon ............ . 
Santa Clara, Richey Western EIcJms. 

CA Santa Monica, Distr. Specialties .•..... 
CA Santa Monica, Master Distrs. ......... . 
CA SunnyvaJe, Capsoo Sis. .............. . 
CO Denver, Integrated EIcJms. ........... . 
CO Englewood, NEP Elctms. ............ . 
CT East Haven, J. V. EIcJms. ............ .. 
CT New Haven, Greene Shaw Co ..... , .. . 
FL Davie, ARCO Distrs. ................. . 
FL Fl LauderdaJe, NRC ................ .. 
IL Chicago, Leeds EJectro Comps. ...... . 
IL Chicago, NEP EIcJms. ............... . 
IL Hothnan Estates, Integrated EIcJms. .• 
IN Indianapolis, Mar EIcJms. ............ . 
MD Bellsville, RESOO-Washington ....... . 
MD Jessup, TREEKO Sis. ............... .. 

40&-727-7411 
213-452-3445 
213-452-1229 
40&-734-3020 
303-292-6121 
303-799-9898 
203-469-2321 
203-397-0710 
305-473-2550 
305-772-4500 
312-825-3800 
312-625-8400 
312-843-2040 
317-633-6699 
301-937-9100 
301-792-0112 
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MD While Marsh, Rasco .................. 301-529-0500 
MA Canton, 1"lJ8CI Sis. ................... 617-821-1500 
MA Newton,G~wCo. ............ 617-969-8800 
MI Livonia, Key EIcJms. .................. 313-261-5972 
MN Minneapolis, Industrial Comps. ........ 612-831-2688 
NY Las Vegas, Kiesub EIcJms. . .. ....•.•.• 702-733-3888 
NJ Clifton, J-Mar EIcJms. ................. 201-772-6400 
NJ 0akJand, ReJey SpeciaIIies............ 201-337-1000 
NJ Rockaway, Tonar IIIds. .. .. .. . . .. .. .... 201-586-9000 
NM Albuquerque, Betatron EIcJms. •••.•... 505-344-2381 
OH Middleburg Hgts., PrehJar EIcJms. ..... 216-243-5510 
OK Tulsa, Analr Co........................ 918-252-5781 
OR Beaverton, Integrated EIcJms. . . . . . . . . . 503-641-1690 
OR Wilsonville, Shelley Ragon ............ 503-641-1691 
PA Essington, Tri-Com ................ ,.. 215-521-3080 
TX EI Paso, ERA EIcJms. ................. 915-855-3600 
TX EI Paso, IntemaIiOnaJ EIcJms. .•.•...•. 915-599-3406 
WA Bellevue, Integrated EIcJms. .......... 206-455-2727 
WA SeattJe, Richey Western EIcJms. ...... 206-575-1910 
WA SeattJe, Shelley Ragon................ 206-241-1980 
WI New Berlin, NEP EIcJms............... 414-785-9100 

rrT ELECTRON TUBE, rrT Corp., Box 100, Easton, PA 
18042, Tel: 215-252-7331, TB.EX: 847494; FSC No.: 
20948; ErnpL: 350 

rrT ELECTR~CAL PRODS, rrT Corporation, 
7635 PJantaIion Ad., Roanoke, VA 24019, Tel: 703-563-
0371, TB.EX: 829458; ErnpL: 1000; SIs. Mgr: R Bruce; 
Dist. Mgr: P. Williams 

rrT GENERAL CONTROLS DIV, Inti. Telephone & 
Telegraph Corp., 801 Allen Ave., Glendale, CA 91201, 
Tel: 213-842-6131, TB.EX: 673147, TWX: 910-499-2225; 
EmpL: 1545; SIs. Mgr: Phillip Vaughn 

rrT GILFIu.AN, rrT Corp., 7821 Orion Ave. P.O. Box 
7713, Van Nuys, CA 91409, Tel: 818-988-2600, TB.EX: 
851421, TWX: 910-495-1787; FSC No.: 24930; Empl: 
1800; SIs. Mgr: Hollis While 

rrT-HIGBIE MFG. Wagner Ad., Rochester, MI48063, Tel: 
313-651-5300, FAX: 313-651-2365; Empl: 1500; SIs. 
Mgr: C. J. Clemens 

rrT POWEASYSTEMS CORP. Box 888, Galion, OH 
441133-0688, Tel: 419-468-5200, TB.EX: 4972923, FAX: 
419-468-3235; EmpL: 750; SIs. Mgr: S. L Benedict 

sChadowITT 
FAX: 612-934-9121 

In' SCHADOW, 8081 Wallace Ad., Eden Prairie, MN 
55344, Tel: 612-934-4400, TB.EX: 29-0556, TWX: 910-
576-2469; Empl: 150; SIs. Mgr: Derrell Wilk; Dist. Mgr: 
Scott Mark ............................... a.1730-1733 

Local Sales Offices & Reps 
AL Huntsville, Br~ ......••• 205-883-0445 
AZ Phoenix, Sheller-Kahn ................ 602-257-9015 
CA Loa Angeles, Landa & Assocs. ........ 213-879-0770 
CA Santa Ana, Landa & Assocs. .......•.. 714-543-7805 
CA Santa Clara, c-com .................. 40&-727-2266 
CO Boulder, Corr1lOnenI Prod. Sis. . . . . . • . . 303-530-2800 
CT GuiKord, Richard Purinton Inc. ,....... 203-453-4505 
FL Deerfield Beach, BrandeJ.Stephens ... 305-427-11558 
FL 0rJand0, Br~ ..•.....•.• 305-425-3202 
GA Atlanta, Brandef.Stephens ............ 404-261-7579 
IL Elk Grove, Control Sis. ................ 312-595-2110 
IN Indianapolis, EMCI (EJec. Mktg. ConsJts., Inc.) 

.. ..................................... 317-253-1666 
JA Marion, W. Saunders Assoc. .......... 319-377-5244 
MA Andover, Richard Purinton, Inc. ....... 617-475-7055 
MA c.anton, Richey/I"lJ8Cl Sis. Co. ....... 617-821-1500 
MI Brighton, AP. Assocs. ................. 313-229-6550 
MN Edina, HannalUnd ................... 612-925-~700 
MO Sl Louis, W. Saunders Assocs., Inc. ..• 314-576-4650 
NJ W. CaJdweI~ Grinvn, Siegal Assocs. ... 201-575-9300 
NY East Rochester, L-Mar, Inc. ........... 716-381-9100 
NC Greensboro, BrandeJ.Stephens ....... 919-274-6952 
OH Dayton, K W. EIcJms. ................. 513-811D-2150 
OH Shaker Heights, KW. EIcJms. ......... 216-491-9177 
OR Beaverton, James J. Backer Co. ...... 503-627-0775 
PA Allison PI<., KW. EIcIm Sis., Inc. ....... 412-487-4300 
PA Trevose, P.$A, Inc. ................... 215-245-0513 
TX Austin, FraJia & Assocs. ............... 512-835-7911 
TX Euless, FraJia & Assocs. .............. 817-267-3577 
TX Houston, FraJia & Assocs. ............ 713-772-1572 
TX Stafford, Southwest EJctmsI .......... 713-24D-4000 
WA SeattJe, Jas. J. Backer Co. ............ 206-285-1300 
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WI Milwaukee, Indl Reps., Inc. . . .• . . . . . . .. 414-259-0965 
Can Ontario, Whitby, lIT Cannon-Canada 

416-668-8881 

Local Distributors 
P;z Tempe, TIme EIctm ............. .... 602-967-2000 
CA Gardena, Gal-Swttch .. .. .. .. .. .. .. .... 213-53&9830 
CA . Los Angeles, Richey Western . . . . . . . .. 213-820-3777 
CA Riverside, Electronic Supply .......... 714-787-9220 
CA Sunnyvale, TIme EIctms. . . . . . . . . .. . . .. 408-734-9888 
CO Denver, Integrated Eldms. ............ 303-292-6121 
FL Fort Lauderdale, TIme Elclrn ......... 305-974-4800 
FL Miami, Hallmark ...................... 305-971-9280 
FL Orlando, Hallmark .................... 305-855-4020 
IL Bensenville, Hallmark ................. 312-860-3800 
IL Crystal Lake, Sub-Sam ............... 312-782-3954 
IL Wheeling, Hawk Elclrns. .............. 312-459-4030 
KS WIChita, RS.C. Elclms. ................ 316-267-5213 
MD Beltsville, Treeko SIs. ................. 301-470-3300 
MA Canton, Richey /Impact SIs. Co ....... 617-821-1500 
MA Hingham, Sager Elec. ................. 617-749-6700 
MI Kentwood, RM. Elclrns. ............... 616-531-9300 
MI St Clair Shores, Specialties MIg. ...... 313-771-2700 
MN Minneapolis, Berquist Co. ............. 612-835-2322 
MO Maryland Heights, Hallmark. . . . . . . . . .. 314-291-5350 
NJ Qakland, Relay Specialties ............ 201-337-1000 
NY Buffalo, Summn Distr. .. . . . . . . . . . . . . . .. 716-884-3450 
NY Hauppauge, Sager Elclrn ............. 516-348-1300 
NY Lynbrook, Peerless Radio ............. 516-593-2121 
NY Rochester, SIMCONA ................. 716-328-3230 
NC Raleigh, Hallmark .. .. .. .. .. .. .. .. .. ... 919-872-0712 
OH Cincinnati, Schuster Elec. ............. 313-489-1400 
OH Twinsburg, Schuster/Cleveland ...... 216-425-8134 
PA Philadelphia, Phila Elclms. ............ 215-568-7400 
TX Austin, Hallmark ...................... 512-258-8848 
TX Dallas, HaI~Mark ..................... 214-343-5000 
TX Stafford, Southwest EIcIr. ............. 713-240-4000 
WA Bellevue, Almac Elclms . . . . . . . . . . . . . .. 206-643-9992 
WA Bellevue, Integrated EIctm . . .. . . . . . . .. 206-455-2727 
WI New Berlin, Hallmark ................. 414-797-7844 

ITT SEMICONDUCTORS, ITT Corp, 55 Merrimack St, 
So. Lawrence, MA 01843, Tel: 617-688-1881, TELEX: 
947413, FAX: 617-975-7109; Empl.: 2300; Sis. Mgr: S. 
Rastogi; Dis!. Mgr: S. Rastogi 

ITW CORTRON, Illinois Tool Works, 400 W. Grand Ave, 
Elmhurst, IL 60126, Tel: 312-279-9110, FAX: 312-279-
9709; Empl: 125; SIs. Mgr: Ken Buhffi 

ITrtf!! Switches 
LICON' CHICAGO SWITCH' UID • RCL 

I MILITARY SPECIFICATION I 
INDUSTRIAL AND COMMERCIAL I 

FULL LINE AUTHORIZED DISTRIBUTOR 

. ~~I!J 
ELECTRIC SWITCHES 

INC 0 R P 0 BAT E 0 

2478 Fletener Dr, los Angeles, Calil.rnia 9D039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

1. MINIATURE JI 
ROTARY .--

-\> 
>\-"' .... 4. LEO PUSH BUTTON 

MARKED TO SPECS. 

~" . III! 3. SLIDE 

'" ~ 
2. DOUBLE-BREAK BASIC 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LINECARO AND 
CATALOG 20EY ON REIlUEST 

'CUSTOM ENGRAVING & TAMPa-PRINT TO YOUR SPECS. 

Manufacturers and Sales Offices Directory 

IT~Paktron 

FAX: 804-239-4730 
ITW PAKTRON, Div. of Illinois Tool Works, P.O. Box 

4539, 1205 McConville Rd., Lynchburg, VA 24502, Tel: 
804-239-6941, TELEX: 8711533; FSC No.: 19396; Sis. 
Mgr: Tom Lee; Dist.Mgr: Curt Miller .... A·1095-1097 

Local Sales Offices & Reps 
AL Huntsville/Doraville, ACM, file. .. ... 205-883-9720 
CA Santa Clara, Synelect Mktg. . . . . . . . . . .. 408-244-9900 
CO Edgewood, High Plains Mktg. ......... 303-792-2020 
FL Orlando/Ft Lauderdale, Delmac SIs, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. 305-898-4688 
IL Elk Grove V~ Tri-Star Grp. Inc. . . . . . . .. 312-593-0200 
IN Indianapolis, Cantral Regional Off. .... 317-257-3704 
IN Indianapolis, Leslie M. Devoe ......... 317-842-3245 
IA Des Moines, SPS Assocs., Ltd. .. . . . . .. 515-225-0607 
KS Olathe, SPS Assocs., Ltd ............. 913-764-4460 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Qak Pk., A Blumenberg Assocs. Inc. .. 313-968-3230 
MN Edina, Hanna .Lind Ltd. . . . . . . . . . . . . . .. 612-925-5700 
MO Earth cny, SPS Assocs., Ltd .......... 314-291-0520 
NE Panama, SPS Assocs. ................ 913-764-4460 
NJ Haddonfield, ELF SIs. ................. 215-534-3340 
NY Rochester, L -Mar Assocs., Inc. ........ 716-323-1000 
NC Raleigh, C-Tech ...................... 919-847-0202 
OH Richfield, Bear Mktg. .................. 216-659-3131 
TX Austin/Fort Smtth, Electra Reps, Inc ... 713-776-4201 
TX Dalles, Electra Reps, Inc. ... :.......... 214-248-3852 
VA Lynchburg, Paktron Div ............... 804-239-6941 
WA Bellevue, Caruso & Co. ............... 206-455-8811 
WI Brookfield, TriSIar Grp ................. 414-782-2670 
Can Markham, Ont, Avotronics ....... .... 416-475-2024 
Can Pointe Claire, Que, Avotronics ........ 514-697-2135 

Local Distributors 
P;z Phoenix, Cetee-Future ................ 602-272-7951 
AZ. Tempe, Acacia Sis., Inc. . . . . . . . . . . . . ... 602-882-9054 
CA Chatsworth, Catee-Future ............ 818-700-0914 
CA Irvine, Acacia Sis., Inc. ................ 714-660-0834 
CA Irvine, Catee-Future . . . . . . . . . . . . . . . . . .. 714-250-4141 
CA San Diego, Acacia SIs, Inc. ........... 619-565-4365 
CA San Diego, Catee-Future ............. 619-278-5020 
CA San Jose, Catee-Future ............... 406-434-1114 
CA Sunnyvale, Acacia SIs, Inc. ........... 408-745-7200 
CO Westminster, Future Elctms., Inc. .. . . .. 303-650-0123 
CT Bethe~ Future Elclrns. ................ 203-143-9594 
FL Alta/nonle Springs, Future Elctms., Inc. 

FL Clearwater, Future Elclms, Inc ....... . 
FL Clearwater, Hal~ark Elclms. ........ . 
FL Melbourne, Rome Elclms, Inc ......... . 
FL Orlando, Hal~Mark Elclms. 
GA Augusta. Dixie Elclms, Inc. .......... . 
GA Norcross, Future Elclms, Inc. . ....... . 
IL Elk Grove Village, Bell Inds. .......... . 
IL ROiling Meadows, RM Elclms. Co., Inc . 

305-767-8414 
813-578-2770 
813-530-4543 
305-242-8152 
305-855-4020 
404-722-2055 
404-441-7676 
312-640-1910 

. . .. . .. .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. 312-356-0300 
IL Schaumburg, Future Elclms, Inc. ..... 312-882-1255 
IN Indianapolis, Advent Elclms. .......... 317-872-4910 
IN Indianapolis, MAR Elclms. ............ 317-633-6699 
IN Indianapolis, RM Elclms. Co, Inc. ..... 317-291-7110 
IA Cedar Rapids, Dee Elclrns. .......... 319-365-7551 
MD Columbia, Future Elclrns. Inc. ......... 301-995-1222 
MD Gaithersburg, Axis Elctms, Inc. ....... 301-840-9640 
MD Jessup, Treeko ....................... 301-470-3300 
MA Andover, Aved EIctms., Inc. ........... 617-668-3800 
MA Billerica, A W. Mayer Co, Inc. ..... . . . . . . . . . . . . . . . .. --
MA Westboro, Future Elclms, Inc. 617-366-2400 
MI Grand Rapids, RM EIctms. Co., Inc .... 616-531-9300 
MI Livonia, Future Elclms, Inc ............ 313-261-5270 
MN Eden Prairie, Future Elclms, Inc. ...... 612-944-2200 
MN Eitzen, Capacitor Assocs. ............. 507-495-3130 
MN St Pau~ Gopher Elclms. .............. 612-483-4450 
MO St Charles, Finnigan Elclms, Inc. ..... 314-946-6201 
NJ Bellmaur, Mid Atlantic Elctms. ........ 609-931-5303 
NJ Fairfield, Future Elclms., ............. , 201-227-4346 
NJ Hanover, State Elclms. ............... 201-887-2550 
NJ Ml Laure~ Future Elclms. ......... . . . .. 609-778-7800 
NY Farmingclaie, Pride Elclms. 516-293-4020 
NY Hauppauge, Broadline Elclrns. ........ 516-231-4100 
NY Hauppauge, Future Elclms. Inc. ....... 516-234-4000 
NY Liverpoo~ Future Elclms. ............. 315-451-2371, 
NY Rochester, Future Elclms. ............ 716-272-1120 
NY Rochester, Simeone Elclms. .......... 716-328-3230 
NY Rorne, Rome Elclms. Inc. ............. 315-337-5400 
NC Charlotte, Dixie Elclms. ............... 704-377-4348 
NC Charlotte, Elclrn Mktg. Corp. .......... 704-394-6195 
NC Charlotte, Future Elclms. Inc. :,....... 704-529-5500 
NC Greensboro, Golden Elclms. .......... 919-294-4653 
NC Winston-Salem, Dixie Elctms., Inc ..... 919-724-5961 
OH Columbus, EIctm Mktg. Corp. .......... 614-299-4161 
OH Dayton, Elclrn Mktg. Corp. ............ 513-439-4711 
DH Highland Heights, Elclm. Mktg. Corp. .. 216-442-3441 
OK Tulsa, Anair Co.. .. .. .. .. .. .. .. .. .. .... 918-252-5781 
OR Beaverton, Acacia SIs, Inc. 503-646-3377 
OR Beaverton, Future Elclms. Inc. ....... 503-645-4454 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PI\ McKean, Advacom, Inc .... ' ............ 814-476-7774 

SC Columbia,Dixie Elclms, Inc ........... 803-779-5332 
SC Greenville, Dixie Elclms, Inc. ......... 803-297-1435 
SC N. Charleston, Dixie Elclms. .......... 803-552-2671 
TN Gray, Dixie Elclms, Inc. ......... .. . ... 615-477-3838 
TN Knoxville, Dixie Elclms, Inc ........... 615-936-4131 

I TX Austin, Altair Co ....................... 512-837-4970 
TX Houston, Altair Co. .. ...... .... .. .. .... 713-462-3029 
TX Richardson, Altair Co. . . . . . . . . . . . . . . . .. 214-231-5166 
TX Richardson, Future Elclrns., Inc. ....... 214-437-2437 
UT San Lake cny, Future Elclms. Inc. . . . .. 801-972-8489 
WA Redmond, Future Elclms, Inc ......... 206-881-8199 
WI Mequon, Taylor EIac. ................. 414-241-4321 
WI Racine, Badger Elclms. Co. Inc. ....... 414-637-1256 
WI Waukesha, Bellinds. ................. 414-547-6879 
EXP Bucks, Eng., C & CD Ltd .. .. .. .. .. .. .... 494-882-848 
Can calgary, Alberta, Future Elclms, Inc. .. 403-235-5325 
Can . Downsview, On!., Future Elclrns., Inc. 

....................................... 416-636-4771 
Can Edmonton, Future Elclms, Inc. ........ 403-436-2858 
Can Ottawa, Ont, Future Elclms, Inc. ...... 613-820-8313 
Can Point Claire, Que., Future Elclms, Inc. 

Can St Foy, Que, Future Elclms, Inc. .... . 
Can Vancouver, B.C, Future Elclms, Inc .. . 
Can Winnipeg, Mannoba, Future Elclrns., Inc. 

514-694-7710 
418-682-8092 
604-294-1166 

....................................... 204-786-7711 

ITwSwitches 
FAX: 312-545-4450 

ITW SWITCHES, Illinois Tool Works, 6615 W. Irving 
Park Rd., Chicago, IL 60634, Tel: 312-282-4040, TELEX: 
275226; Empl.: 500; Sis. Mgr: R Mueller; Dist. Mgr: P. 
Barthell .................................. 8·1734-1745 

Local Sales Offices & Reps 
AL Huntsville, Electro Mech .............. 205-880-0592 
P;z Phoenix, The Knight Co. .............. 602-994-1311 
AR Fort Smith, Electra Reps .............. 501-452-7822 
CA Los Angeles, The Knight Co. .......... 213-670-2633 
CA Santa Clara, Westrep ................. 408-968-8833 
CO Parker, High Plains Mktg. ............. 303-841-6464 
CT North Haven, Mchen & Kutchin ...... 203-239-0212 
FL Anarncnte Springs, Semtronics ....... 305-831-8233 
GA Atlenla, Electro Mach .................. 404-447-6478 
IL Elk Grove Village, Parcom ............ 312-228-6360 
IA Cedar Rapids, R F. Welch Co ......... 319-377-1575 
KS Kansas cny, BC Elclms. .............. 913-342-1211 
MD Banimore, MicroCcmp ................ 301-644-5700 
MA Burlington, KHchen & Kutchin .......... 617-229-2680 
MI Grand Rapids, Urban & Assoc. . . . .. . .. 616-245-0511 
MN Minneapolis, Comstrand .............. 612-768-9234 
MO Sl Louis, BC Elclms. ................. 314-521-8683 
NJ Florham Pk., Varrelman-Gorman Co. .. 201-822-9616 
NY Syracuse, Fountain, Young & Co ...... 315-437-7733 
NC Raleigh, Electro Mech ................ 919-790-9300 
OH Medina, Rockford Controls ............ 216-725-3705 
PA Oreland, Precision Mktg. .............. 215-233-9233 
TX Dallas, Electra Reps. .. .. .. .. .. .. ...... 214-248-3852 
WA Redmond, EMG-EIctm Mktg. Grp ...... 206-882-0962 
WI Mequon, Parcom Inc. ................. 414-241-8544 

ITW THIELEX, 201 11th St, Piscataway, NJ 08854, Tel: 
201-968-5300, TWX: 710-997-9882, FAX: 201-968-6998; 
Sis. Mgr: Edward Gayowski 

IVEK CORP., 43 School St, N. Springfield, VT 05150, Tel: 
802-886-2238, FAX: 802-886-8274; Empl: 6; Sis. Mgr: 
Gene Williams 

IVERON PACIFIC, 1150 Morena Boulevard San Diego, CA 
92110-3899, Tel: 619-275-1500; Empl.: 16; Sis. Mgr: Lee 
Kerl 

IVO INDUSTRIES, INC_, 201 Industrial Way W, 
Eatonlown, NJ 07724, Tel: 201-542-5151, TELEX: 132-
414; Empl.: 10; Sis. Mgr: Daniel Vannote 
.................... 8·1076,1747, 1894; 001132-1133 

Local Sail¥' Offices & Reps 
CA Tustin, Sierra-PacificEngrg. ........... 714-731-3411 

Local Distributors 
CA Agoura, Sibbald Instrs. ................ 213-991-3864 
CA Santa Monica Master Distr. .. . . . . . . . .. 213-452-1229 
FL Lakeland, A A Electric ................ 813-665-6941 
GA Norcross, A A Electric ................ 404-449-8670 
IL Mington Heights, Martec Assocs. . . . .. 312-956-8090 
MD Towson, Kraft Indl ..................... 301-828-5838 
MN St Paul, Power/Mation Div ............ 612-645-0781 
NJ E Rutherford, A A Electric ............ 201-777-5477, 

800-223-0119 

714 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NY Clarence, Trott EIctms. .•............. 711H134-85OO 
NC Charlotte, Trott EIctms. ..............• 704-376-2237 
NC Huntersville, Scott Equip. ............. 704-875-1611 
SC Greenville, Automation Supp. Co. ...•. 800-845-5274 
TX Dallas, Dallas Meier Tel< .. ... . . . .. . . .. 214-349-6044 
WI Waukesha, Power/Mation Div ......... 414-542-2868 
WI Wausau, Control Specialist ........... 715-359-9122 

THE IVYNET COMPANY, One Gale Rd., Brick, NJ 08723, 
Tel: 201-920-6807; Sis. Mgr: Doug Slocum 

IWATSU INSTRUMENTS, INC, 430 Commerce Blvd., 
Carlstadt, NJ 07072, Tel: 201-935-5220; EmpL: 9; SIs. 
Mgr: Ale. Ortoff 

IXYS CORP, 2355 Zanker Ad., San Jose, CA 95131-1109, 
Tel: 409-435-1900, TELEX: 384928 SNJ SU; FSC No.: 
409-435-1033; EmpL: 50; SIs. Mgt_. Dan Schwab 

uAE 
......IAE Electronics. Inc, 

FAX: 714-250-8957 
JAE ELECTRONICS INC., 1901A E. Camegie Ave., 

Santa Ana, CA 92705-5504, Tel: 714-25Q-8770, TELEX: 
681-438 JAE US; EmpL: 3400 (Worldwide); SIs. Mgr: 
David Shalf; Dist. Mgr: N. Leidig ......... 8.1748-1749; 

C'1402-1405 

Local Se/es Offices & Reps 
AL Huntsville, Glen Wh~e Assocs. ...•.... 205-882-6751 
AZ Glendale, Carnda, Inc. ..•........•.... 602-842-2927 
CA Canoga PI<., Carnda, Inc ............... 818-703-6132 
CA Lawndale, Carnda, Inc. ................ 213-219-0320 
CA Newport Beach, Carnda, Inc. .......... 714-852-9228 
CA San Diego, Carnda, Inc ........ ,....... 619-571-4618 
CA Santa Clara, Pinnacle Sis. ............ 408-249-7400 
CO Uttleton, Con-Tel< M~ . . .•. .. . . .. . . .. 303-973-8490 
CT Southington, Cycle SIs. ............... 203-755-2888 
FL Clearwater, Glen Wh~e Assocs. ....... 813-726-0577 
FL Ft Lauderdale, Glen WhHe Assocs. ... 305-977-5885 
FL Ft Lauderdale, JAE Elctms. ............ 305-563-3484, 

800-246-0737 
FL Selell~e Bch, Glen Whtte Assocs. .... 305-773-4832 
GA Norcross,GlenWMeAssocs. " ...... 404-441-1447 
IL Arlington Hgts., Berndt Assocs. Inc. ... 312-632-0900 
IN Fl Wayne, Frank J. Campisano Co. ... 219-486-6443 
IN Indianapolis/Fl Wayne, Campisano Co. 

....................................... 317-253-7651 
MD Battimore, Glen Wh~e Assocs. ........ 301-321-7235 
MA Harvard, Cycle SIs. ................... 617-456-6868 
MN Minneapolis, Berndt Assocs., Inc. . . . . .. 612-546-2021 
MS Jackson, Glen Wh~e Assocs. ......... 601-856-5411 
NJ Mountainside, Henry R. Richter Co .... 201-233-4615 
NY Fayetteville, Henry G. Richter Co. ..... 315-637-6713 
NC Greensboro, Caravan SIs. . . . . . . . . . . . .. 919-294-1500 
NC Raleigh. Glen WhooAssocs. .......... 919-848-1931 
OH CinCinnati, Campisano Co ............. 513-574-7111 
OH Cincinnati, FrankJ. Canlpisano Co .... 513-574-7111 
OH Columbus, Campisano Co. •. • . . . . . . . . • 614-876-5405 
OH Medina, Frank J. Carnpisano Co. ...... 216-722-5550 
OH Mantor, FrankJ. Campisano ...•...... 513-575-7111 
OH Mentor, Frank J. Carnpisano Co. .....• 216-257-2961 
OR Hillsboro, Rhodes SIs. Corp. ...•...... 503-640-6666 
PA Coraopolis, Carnpisano Co. ........... 412-264-5151 
PA Paol~ Stitzer Assoc.................... 215-644-5500 
PA Phoenixville, Henry G. Richter Co. .... 215-495-6176 
PA Phoenixville, Henry Richter, Inc ........ 215-495-6176 
SC Greenville, Ellenburg SIs. ............. 803-233-9942 
TN Gray, Glen Wh~e Assocs. ............• 615-477-8850 
TX EI Paso, Ran & Assocs. ..........•.... 915-598-6601 
TX Ft Worth, Ran Assocs. .............. ; . 817-429-4834 
TX The Woodlands, Ran & Assocs. ....... 713-367-7427, 

713-525-1118 
VA Annandale, Glen Whtte Assocs. ....... 703-354-3889 
VA Lynchburg, Glen Whtte Assocs. ....... 804-385-6110 
WA Bellevue, Electronic Sources.......... 208-451-3500 
WI Milwaukee, Berndt Assocs., Inc. ....... 414-546-8400 

Local Distributors 
AZ Scottsdale, Cypress Elctms. .......... 602-949-0802 
CA Buena PI<., Cypress EIctms. ..•......... 213-744-0355, 

714-521-5230 
CA Sen Diego, Cypress Elctms. .•......•. 619-535-0011 
CA Santa Clara, Cypress Elctms. •........ 408-980-2500 
CO Wheatridge, Cypress Elctms. ......... 303-431-2622 
CT Yalesville, Glynn Elctms. . .. . .. .. .. . ... 203-265-2498 
MA Middleboro, Glynn Elctms. ......•..... 617-847-4262 
NH Marochester, Glynn EIctms. •.......... 603-622-8131 
NY Deer PI<., Rarntroni. Inc. .....•........ 516-242-4700 
OH Akron, Aesco EIctms. .•............... 216-762-8818 
OH Columbus, Aesco Elctms. . . . • . . . . . . . .. 614-882-6762 

OR Beaverton, Cypress EIctms. .. . . . . . • . .. 503-641-2233 
TX Dallas, Cypress EIctms. . . . . . . . . • . . . . .. 214-869-1435 
WA BothelL Cypress Elctms. .............. 206-483-1144 

JAICO PRODUCTS, Jaidinger Mig. Co., Inc., 1921 W. 
Hubbard St, Chicago, IL 60622, Tel: 312-421-1090, FAX: 
312-421-1165; EmpL: 35; SIs. Mgr_' John S. Jaidinger 

JAMESBURY CORP" Div. of Combustion 
Engineering, Inc., 640 Uncaln St, Worcester, MA 01605, 
Tel: 617-852-0200, TELEX: 92-0448, TWX: 710-240-1268; 
Empl.: 900; Sis. Mgr: C. A. Richardson 

JAMES ELECTRONICS, 4050 N. RockwelL Chicago, IL 
60618, Tel: 312-463-6500, TWX: 910-221-5034; Empl.: 
220; Sis. Mgr: Vincent Kennedy 

JAM POWER SYSTEMS, INC, P. o. Bo. 710, Bronxville, 
NY 10706-0710, Tel: 914-793-3344; EmpL: 53; SIs. Mgr: 
Michael Scott; Dist. Mgr: Michael Scott 

1 •••• 411 : •• 
• AN ESOP CORP 

FAX: 818-842-3396 
JANCO CORP., Box 3036-Glenoaks Sta, Burbank, CA 

91504, Tel: 818-846-1800, TWX: 910-498-2701; FSC No.: 
91812; EmpL: 185; SIs. Mgr: Sam Kay, Jr. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8'1750-1751 

Local Sales Offices & Reps 
AZ T ernpe, Piper SIs. ............... . . . . .. 602-949-0048 
AR Dallas, Kruvand Assocs. .............. 214-437-3355 
CA Cupertino, Cadella . .. . . . . .. .. . .. . . . . .. 408-257-2561 
CA San Diego, WES-K San Diego ........ 619-695-2040 
CO Longmon~ Piper SIs. . . . . . . . . . . . . . . . . . . 303-651-2378 
FL Orlando, MacKay, Smith & Assocs. ... 305-423-4353 
GA Atlanta, MacKay, Sm~h & Assocs. . . . .. 404-449-7444 
IL Addison, Vikeland SIs. ................ 312-832-8425 
IN Ft Wayne, Aktron Corp. ............... 219-747-3650 
KS Woch~a, T-Bird Tech. SIs. & Svc. ...... 316-684-3941 
MD Silver Spring, H. R Sieber co. ......... 301-681-3770 
MA Swansea, Eastrep Co ................. 617-672-0788 
MN Sl PaUL CahilL Schmilz & Cahill ...... 612-646-7217 
MO Maryland Heights, T-Bird Sis. & Svc. .. 314-298-8940 
NJ Cherry HilL Qual~ Comps. ........... 609-428-6266 
NY FairporL TAC SIs. Inc. ................. 716-377-2250 
NC Charlotte, MacKay, Sm~h & Assocs. .. 704-372-1188 
OH Columbus, Tom Mulligan Company... 614-457-2242 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
WA Seattle, Norwest ...................... 206-827-9562 

Local Distributors 
CA Burbank, Merit Comp. Supp ........... 818-842-7607 
CA Westlake Village, Tech-Cable Prods. .. 818-991-4697 

JAN HARDWARE MFG. CO., 47-27 36th St, Long 
Island~, NY 11101, Tel: 718-361-0800; FSC No.: 98813; 
Empl: 60; SIs. Mgr: Irwin E. Wasserman 
. . .. . . .. . .. . . .. . .. .. . . . . . . .. . . .. .. .. C'1602, 1607-1632 

Local Se/es Offices & Reps 
CA Hillsboro, Long Assocs. ............... 415-342-6544 
CA Sen Diego, James E. Fitch & Assocs. 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .. . 213-945-2624 
CA Santa Fe Springs, James E. Fitch & Assoc. 

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-945-2624 
IN Huntingdon, Ellet SIs. ................. 219-356-1866 
IA W. Des Moines; Nevco Inc. .......•... 515-225-9866 
MD Getthersburg, Naudain Assocs. South. 

MA Brookline, Harman Assoc, Inc ........ . 
MA Lee, Harman Assoc., Inc .............. . 
MN Golden Valley, A.I.M. . ................ . 
MO Crestwood, Nevco, Inc. . ............. . 
NJ Englewood, Harold Gray Assoc. ..... . 
NJ MarHon, Naudain Assoc. ............. . 
OH Kettering, F. L Ohmer & Assoc. . ..... . 
OR Beaverton, Cascade Sis. Co ...•....... 
TX Richardson, AGM SIs. Co. . .......... . 
Can Scarborough, Ont, Banke Elctrns., Ltd 

301-258-5040 
617-232-6687 
413-243-1158 
612-542-8437 
314-343-7406 
201-1194-0694 
609-983-5300 
513-434-1454 
503-626-7978 
214-644-1475 

416-292-5152 

JAPANESE PRODUCTS CORP., 7 Westchester Plaza, 
Elmstord, NY 10523, Tel: 914-592-BBBO, TELEX: 516929 
ANS BACK ENFD, FAX: 914-592-7001; EmpL:8; Sis. Mgr: 
Don Cassalia 

JARO COMPONENTS, INC, 5549 Powerlina Rd., Fl 
Lauderdale, FL 33309-2883, Tel: 305-771-7000, TELEX: 
159007, FAX: 305-772-8899; Empl.: 30; SIs. Mgr: Floyd 
Burwell; Dist. Mgr:.Floyd Burwell 

J-8-
JAY CONTROL CO, 21 Sequin Dr, Glas1onbury, CT 

06033, Tel: 203-633-5294; EmpL: 40; SIs. Mgr: Mike 
Colomonico 

FAX: 714-998-4954 
JAVCO PLASTICS OF CAUFORNIA, INC., 507 W. 

Blueridge Ave., Orange, CA 92665, Tel: 714-974-1701, 
TELEX: 67840; EmpL: 26; Sis. Mgr: Hernan! Mistry 
.................................•......... 8'1824-1825 

Local Se/es Offices & Reps 
AZ Scottsdale, Advent Comps. Corp. ..... 602-461-(J044 
CA San Diego, Coastal Elctm. SIs. ........ 619-459-4148 
CO Boulder, Stratford Grp; ................ 303-530-3194 
IL Palatine, Somers-Reegan ............. 312-991-1108 
NY New York, Breen Assocs. ............. 201-696-8633 
OH West CarrolHon, Scientific Sys. ........ 513-253-3141 

JAYCOR, P.O. Box 85154, Sen Diego, CA 92138, Tel: 619-
453-6580, TWX: 910-322-1064; EmpL: 500; SIs. Mgr: 
Steven Lutjens 

JAY-EL PRODS, Sub. Ducommun Inc, 1859W. 169th 
St, Gardena, CA 90247, Tel: 213-323-7130, TWX: 910-
346-7633; FSC No.: 08719;Multiple; EmpL: 4BO 

JB ELECTRONIC TRANSFORMERS, 2300 w. Arm~age 
Ave., Chicago, IL 60647, Tel: 312-342-Q080; FSC No.: 
11700; EmpL: 150 

JBM ELECTRONICS, INC, 531 Front St, Manchester, NH 
03102, Tel: 603-623-0222, TELEX: 953134, TWX: 710-
220-8978, FAX: 603-623-0446; FSC No.: 62694; EmpL: 
Approx.loo 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DIVISION OF DATAMAX EtECTIlONICS 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 715 
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!!I=ii 
Diyision of CUTLER,HAMMER 

FULL LINE AUTHORIZED DISTRIBUTOR 

MILITARY SPEC. INDUSTRIAL & COMMERCIAL 

ELECTRIC SWITCHES 
INCORPORATED 

1478 Fletcher Dr, los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

~ ~ OMI!URE 

0. 3PC MINIATURE IJ 
1. MINIAT~,TOGGLE TOGGLE 5, LOCK~~gG":'~'ATURE 

• SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE LlNECARD AND 
2, MIL SPEC, AN. MS.ST, CATALOG 10EY ON REOUEST 

TOGGLE 

'CUSTOM ENGRAVING 8 TAMPa-PRINT TO YOUR SPECS. 

Call today
We'll ship today. 

Manufacturers and Sales Offices Directory 
J-B-T INSTRUMENTS, INC., Box 1818, New Haven, CT 

06508-1818, Tel: 203-776-1111; Empl. 25; SIs. MgT: 
Lillian Sharron .....................•.......... " De1381 

Local Sales Offices & Reps 
MN Minneapolis, HeH.ite Sis. ............. 612-861-6051 
TX Dall8ll/HQuston, Eicom Mktg., Inc. .... 214-241-2166 
Can Thomhil~ Ont, R C. Kahnert SIs., Ltd. 

....................................... 416-221-7755 
Can Winnipeg, Vancouver, Smnh-paterson & Assocs. 

. .. . .. . . . .... . .. .. .. . ... .. . .. . .. ....... 604-661-0743 

Local Distributors 
AL Montgomery, Southern Controls ...... 205-277-5030 
CA Los AngeIes,CMI/Metermaster ....... 213-665-4340' 
CA Sacramento, Sacramento Elctms, ..... 916-441-4621 
CA Wilmington, Wilmington Instrs. ........ 213-834-1133 
CO Denver, ELL Instrs. ................... 303-534-4160 
CO Denver, Ward/Brownell ............... 303-333-3541 
CT New Haven, Hatry Elctms. ............ 203-767-5921 
Fl Miami, Florida Precision .............. 305-324-1731 
GA Augusta, Speciality Distributing. . . . . . .. 404-673-2521 
IL Bridgeview, ElL Inslrs. ............... 312-430-2292 
IL Elk Grove Village, CMI/Metermaster ., 312-593-6650 
LA Lafayette, Ralph's EIctms. ............ , 316-234-4507 
MD Sparks. EI.L Inslrs. ................... 301-771-4600 
MA Burlington, ElL Inslrs. ................ 617-272-9450 
MI Grand Rapids, 5-F Electra, Inc. ....... 616-459-0216 
MN Minneapolis, Instrument Controls ..... 612-871-2514 
MS Jackson, Ellington Elctrn. Supp. ....... 601-355-0561 
NJ Belleville, Miscorp .................... 201-751-8680 
NJ Newfoundland, Hosica Labs .......... 201-697-6111 
NY Long Island City, Metermod ........... 718-726-4850 
NY Lynbrook, Peerless Radio ............ , 516-593-2121 
NC -Winston-Salem, Kirt<rnan Elctms. ...... 919-722-9131 
OH Cleveland, Weschler EIec. ............ 216-238-2550 
OH Dayton, Scoll-Friedman . . . . . . . . . . .. ... 513-298-5555 
TN Nashville, Electra Distributing ......... 615-329-3971 
TX Ft Worth, Swieco .. .. .. .. .. .. ...... ... 817-335-6521 
TX Garland, CMl/Meterrnasler ........... 214-271-5671 
TX Houston, Harrison Equip. ............. 713-679-2600 
WA Seattle, Eicher-Richards .............. 208-523-7888 
WV St Albans, Preiser Scientific.......... 304-727,2902 
Can Willowdale, Ont, Electrosonic ......... 416-494-1666 

J-B-T SWITCHES, CUTLER-HAMMER PRODS. 
EATON CORP. Box 1904, New Haven, CT 06509, Tel: 
203-772-2220; FSC No.: 55459; Empl.: 160; Sis. MgT: C. 
A. Peffer 

Refer to Eaton Corp.lCUtler-Hammer Prods., 
Areospace/Cornmercial Controls Div. for distributor 
information. 

Jot< CONTROLS, INC., 2630 Lavery Ct, SuHe F, 
Newbury Park, CA 91320-1593, Tel: 805-499-7779, FAX: 
605-499-0990; ErnpL: 25; Sis. MgT: Reece Kendall 
................ : .......... c ..................... A'2075 

JEFFERS ELECTRONICS, Grand Plaza, 945 Grand Ave., 
Nogales, AZ. 85621, Tel: 602-267-5851, TELEX: 165036; 
FSC No.: 59474; EmpL: 400; SIs. Mgr: Ken Shobert; Dist. 
Mgr: Steve Morris ' 

JEFFERSON ELEC., MagneTe~ Inc., 1400 Center Circle 
Drive, Downers Grove,IL 60515-1021, Tel: 312-691-2400, 
TELEX: 72-6406; EmpL: 1200; Sis. Mgr: Tom Hull; Dist. 
Mgr: Frank Michalik 

JENSEN TOOLS, INC., Axia, Inc. 7815 S. 46th St, 
Phoenix, AZ. 85044, Tel: 602-968-6241, TWX: 910-95()' 
0115; Empl.: 200; Sis. Mgr: Herb Oberman 

,• E!!!"!R!"I'I!!!!O~M~E 
• INDUSTRIES 
_ CORPORATION 

FAX: 201-353-1021 
JEROME INDUSTRIES CORP, 730 E Division St, 

Eliz_h, NJ 07201, Tel: 201-353-5700; EmpL: 150; SIs. 
MgT: Anthony Di Girolamo..... A'2242; De1780-1783 

JERSEY SPECIAL TV CO., See JSC Wire & cable 

-Oli!iiiia JEi" 
POWER SYSTEMS. INC 

FAX: 213-426-2417 
JET A POWER SYSTEMS, INC., 2675 Junipero, Signal 

Hill, CA 90806, Tel: 213-427-Q095, TWX: 51()'101-1804; 
Empl.: 100; Sis. MgT: DereI< Steel .....•.. De1785-1787 

Local Sales Offices & Reps 
AL Huntsville, R O. WhHesell & Assocs. .. 205-863-5150 
CA Anaheim, Alpha Sis. .................. 213-215-0249 
CA Mission Viejo, The Powerhouse, Inc. .. 714-77()'9009 
CA San Diego, Miner Assocs. ............. 619-566-9691 
CA Santa Clara, Basic Sys. Corp. ......... 408-727-1800 
CT Vernon, George Urban & Assocs. ...•. 203-647-3991 
FL Mamonte Springs, Samtronic Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-631-8233 
FL Clearwater, Samtronic Assocs. ........ 813-461-4675 
FL Ft Lauderdale, Serntronic Assocs. .... 305-731-2484 
GA Atlanta, R O. WhHesel1 & Assocs. . . . . . 404-449-9190 
GA Norcross, RO. WhHesell & Assocs. ... 404-449-9190 
IL SL Charles, XYZ Mktg. .. .. .. .. .. .. .... 312-564-3001 
IN Indianapolis, R O. WhHesetl ....•..... 317-359-9283 
MD Wheaton, Brimberg SIs. .....•........• 301-946-2670 
MA Dover, George Urban & Assocs. ...... 617-329-4068 
MI Farmington Hills, Comstrand .. .. .. .. .. 612-788-9234 
MN Minneapolis, Comstrand Co. .......... 612-788-9234 
NY Fairport, H~ Tee SIs.................... 716-223-5922 
NY Yonkers, Sonkin Assocs. .. .. .. .. .. .... 914-968-8282 
NC Greensboro, RO. WhHesell & Assocs. 

OH Cincinnati, R O. WhHesell ............ . 
OH Cleveland, R 0. WhHesell .......... .. 
OH Columbus, R O. WhHesell .....•...... 
OH Dayton, R O. Whttesell .............. . 
OR Portland, J. J. Becker Co. ............ . 
OR Salem, Jas. J. Backer Co. .. .......... . 
PA Huntingdon Valley, Lynbar Grp.. Inc. .. . 
PA Pittsburgh, R O. WhHesell .....•..•... 
TN Knoxville, RO. WhHesell & Assocs. .. . 
TX Dallas, S. W. Tech. Sis. .............. . 
WA Seattle, Jas J. Becker Co. ............ . 
WI Milwaukee, XYZ Mktg. .............. .. 
Can Montreal, Ernpro SIs. ................ .. 

919-273-1945 
513-521-2290 
216-447-9020 
614-868-9396 
513-298-9546 
503-297-8744 
503-362-0717 
215-947-3554 
412-983-6161 
205-863-5150 
214-243-0180 
208-285-1300 
312-564-3601 
514-341-6420 

JETTRON PRODUCTS, P.O. Box 337, E Hanover, NJ 
07936, Tel: 201-887-0571, FAX: 201-887-4182; FSC No.: 
04435; ErnpL: 30; SIs. MgT: J. M. Schill .•. C'1406-1407 

Local Sales OffIces & Reps 
CA EI Cajon, A-Tronics ................... 619-444-1501 
CA Woodland Hills, A-Tronics ............ 618-703-7212 
NY New York, Ellron Export Co. .......... 212-944-7835 

716 North American·offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
JEWELL ELECTRICAL INSTRUMENTS, Grenier 

Industrial Air Park, 850 Perimeter Ad, Manchester, NH 
03108-4038, Tel: 603-669-6400, TELEX: 943435 JEWEll 
MAN, FAX: 603-669-5962; Empi.: 250; Sis. Mgr: George 
Molleur; Dist. Mgr: Bill Bolia 

JFD ELCTRNS., See Murata Erie No. Amer., Inc. 

JF MICROSYSTEMS, 3641 Frontier Road, Pasco, WA 
99301, Tel: 509-297-4294, 800-JF-cAADS; Empl: 2; SIs. 
Mgr: Jim Follansbee 

JFW INDUSTRIES, INC, 5134 Commerce Sq. Dr, 
Indianapolis, IN 46237, Tel: 317-887-1340, FAX: 317-881-
6790; FSC No.: 61162; EmpL: 70; Sis. Mgr: Jackie 
Buescher 

JKL 
COMPONENTS 
CORPORATION 

FAX: 818-897-3056 
JKL COMPONENTS CORPORATION, 13343 Paxton 

St, Pacoima CA 91331, Tel: 818-896-0019; FSC No.: 
55335; Empl: 19; Sis. Mgr: Bob Brand1 ........ B0 1135 

Local Sales Offices & Reps 
AL Huntsville, Southern SIs. & Mktg. . . . . . . 205-830-9322 
I\l Tempe, Elec-Com .................... 602-967-8644 
CA San Diego, Lawsco ................... 619-755-0200 
IL Park Ridge, Bob Burns & Assocs. ..... 312-823-9360 
IN Carmel APEX TEC, Inc................ 317-846-3333 
MI Farmington Hills, Clark Sis. ........... 313-553-0610 
OH Chagrin Falls, Clark SIs. Co ........... 218-247-7848 
PA Philadelphia, Check Assoc. ........... 215-487-3007 
TX Irving, Kite Elec. SIs. .................. 214-986-0321 

Local Distributors 
AL Huntsville, Powell Elec. ............... 205-539-2731 
AL Mobile, Specialty Distr. Co. . . . . . . . . . . .. 205-344-0450 
I\l Phoenix, Capital Elctms. .............. 602-252-5899 
CA Garden Grove, Richey Westem ....... 714-895-0060 
CA Gardena, Cal Sw~ch & Signal ........ 213-770-2330 
CA San Jose, Powell Elec. . . . . . . . . . . . . . . .. 408-943-9020 
CA Santa Clara, Richey/Western Elec .... 406-727-7411 
CA Sunnyvale, Targel Elec. ............... 415-961-1170 
CT Cheshire, TIme Elec. . . . . . . . . . . . • . . . . .. 203-271-3200 
FL Clearwater, Elec. Precepts of Florida .. 813-530-9781 
FL Tampa, Specialty Distr. Co. ........... 813-870-3315 
GA Atlanta, Specialty Distrbg. Co. ......... 404-873-2521 
IN Indianapolis, Meunier Elctms. ......... 317-835-3511 
IA Cedar Rapids, Advnet Elec. ........... 319-363-0221 
KY Louisville, Peeriess Elec. .............. 502-637-7674 
MD Columbia, Powell Elec. ............... 301-621-8080 
MD Kensington, Marine Air Supp. ......... 301-949-1353 
MD Rockville, M S Elctms. ................ 301-340-6400 
MA Avon, Controller Svcs. ................ 617-584-9010 
MA Needham, Cronin. . . . . . . . . . . . . . . . . . . .. 617-449-5000 
MA Westborough, Powell Elec ............ 617-366-6100 
MN Hopkins, The Joel Co. ................ 612-935-6202 
MN St PaUL Gopher Elec. ................ 612-483-4450 
MO Richland, ATR Ent ................... 314-765-5219 
NY Sparks, Capital Lighting. . . . . . . . . . . . . .. 702-356-6162 
NH Hudson, C & H Elec. .. .. .. .. .. .. .. .... 603-882-1133 
NJ Clifton, Vantage Comps. .............. 201-777-4100 
NJ Englewood, Powell Elec. .............. 201-894-0800 
NJ Pomton Lakes, pan American Elec. ... 201-839-0077 
NM Albuquerque, Walker Elec. Supply .... 505-883-2992 
NY E Syracuse, Modutex . . . . . . . . . . . . . . . .. 716-924-4400 
NY Hauppauge, Geneico ................. 516-231-1144 
NC Cary, Powell Elec. .................... 919-467-1212 
NC Greensboro, Hammond ............... 919-275-6391 
OH Cincinnati, Schuster Elec. ............. 216-425-8134 
OK Oklahoma City, Radio Supp. Inc. ...... 405-232-6127 
PA Philadelphia, Powell Elec. .•.. . . . . . . . .. 215-365-1900 
PA Wayne, Peak Elec. .. .. .. ...... .. ...... 215-293-9000 
TN Chattenooga, Specialty Distr. Co. ..... 615-624-1040 
TN Chattanooga, Techni-Tronics ......... 615-875-5449 
TX Dallas, Norvell Comp. SIs. ............ 214-233-0020 
TX Dallas, Off-the-SheH Comps. .. .... .... 214-247-0052 
TX Las Colinas, Powell Elec. ............. 214-550-0547 
WA Greenacres, Mica Co. .. .. .. .. ... .. .... 509-928-1720 
WA Seattle, Radar Elec. .. .... .. .... .. ..... 206-262-2511 
WI Milwaukee, Elctm. Expedoors ......... 414-228-8100 
WI Oshkosh, Electronic Inds. ............. 414-235-8930 

JMJ TECHNICAL PRODS., 50 Wheeler Point Rd, 
Newark, NJ 07105, Tel: 201-589-4257; Empl: 8; Sis. Mgr: 
Kevin Kolenut .................................. C0 1633 

JMK,INC., 15 Caklwell Dr, Amherst, NH 03031, Tel: ",603-
886-4115, TELEX: 955329; EmpL: 200; Sis. Mgr: J. 
Kennedy ................................. A01683-1665 

Local Sales Offices & Reps 
CA Santa Clara, Cummings & Assocs. .... 408-247-8656 
IL Chicago, Momak SIs. ................. 312-963-6400 
MD Silver Springs, Mid-Atlantic SIs. Co. ... 301-593-7749 
MA Framingham, Sullivan Tech. SIs. ...... 617-620-0195 
MN St Paul Arkco SIs. .................... 612-777-7454 
NJ Princeton, Murtronics Assocs. . . . . . . . . 609-394-3737 
NY Syracuse, Nycom Inc. .. .. .. ...... .. ... 315-437-8343 
OR Hillsboro, Ternco N.W. ................ 503-649-8375 
WA Bothel~ Ternco NW .................. 208-821-5434 
Can Montreal, Que, A R Gray ............ 514-694-8378 

JMR ELECTRONICS, 1525 Blondell Ave., Bronx, NY 
10461, Tel: 212-597-6050, FAX: 212-597-6137; Empl.: 50; 
Sis. Mgr: Joel Howard 

JM TRANSFORMER CO., INC., 112 Florida St, 
Farmingdale, NY 11735, Tel: 516-293-0475; Empl: 13; Sis. 
Mgr: J. Millman .......................... A02243-2247 

JOBMASTER CORP., 9008 Liberty Rd, Randallstown, 
MD 21133, Tel: 301-655-1400, 600-642-1400, FAX: 301-
521-5461; Empl: 22; Sis. Mgr: Wendy Goldman 
........................................ ......... A0 1320 

JOHANSON DIELECTRICS, 2220 Screenland Dr, 
Burbank, CA 91505, Tel: 818-848-4465, TWX: 910-498-
2735, FAX: 818-841-7261; Empl.: 300; Sis. Mgr: Fred 
Luhrs .......................................... A01098 

Local Sales Offices & Reps 
I\l Phoenix, Compass Mklg. & Sis. ...... . 
I\l Tucson, Compass Mklg. & Sis ........ . 
CA Glendale, Mission Mktg. ............ .. 
CA Mountain View, Straube Assocs ...... . 
CO Westminster, Straube Assocs. ....... . 
FL Boca Raton, Lawrence Assocs ...... . 
FL Clearwater, Lawrence Assocs. ....... . 
IL Lisle, WG Controls ................... . 
IN Kokomo, Schillinger Assocs. ......... . 
KS Shawnee Mission, Florence & Meyer 

CT Wetherslield, Compac SIs. ........... . 
MI Troy, C. a Jensen & Assocs. ........ . 
MN Minneapolis, Bill Deming & Assocs. .. . 
NY Huntington, Compar New York Inc. .. . 
NY Syracuse, Pttroncis .................. . 
NC Winston-Salem, Murcota ............. . 
OH Westlake, Baehr Greenleaf Assocs. .. . 
PA Trevose, PSA Co ..................... . 
TX Dallas, C & J Assocs. ................ . 
WA Seattle, Northmar Inc. ................ . 
Can Hami~on, Ont, CarlwrightlSouthhall .. 

Local Distributors 
CA Los Alamttos, SEMI DICE ............ . 
CA Santa Clara, SEMI DICE ............. . 
CA Sunnyvale, Bell Inds. ................ .. 
FL Orlando, Chip Supp. .. .............. .. 
IL ChiCago, Newark .................... . 
MA Canton, Serni Dice .................. .. 
NJ Fairfield, CHPS Inc. . .. 

602-996-0635 
602-293-1220 
818-247-9110 
415-969-6060 
303-426-0890 
305-368-7373 
305-339-3855 
312-963-5954 
317-452-4057 

913-722-5210 
203-563-4784 
313-643-0506 
612-888-5000 
516-423-5660 
315-455-7346 
919-722-9445 
216-892-1770 
215-245-0513 
214-539-0140 
208-524-5170 
416-528-0294 

213-594-4631 
408-980-9777 
408-734-8570 
305-298-7100 
312-638-4411 
617-821-0070 
201-882-0997 

JOHANSON MANUFACTURING CORPORATION, 
400 Rockaway Valley Rd., Boonton, NJ 07005, Tel: 201-
334-2676, TWX: 710-987-8367, FAX: 201-334-2954; FSC 
No.: 91293; Empl: 200 ......................... A0 1099 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
I\l Phoenix, Compass Mklg. & SIs. ....... 602-996-0835 
I\l Tucson, Compass Mktg. & SIs. .. . . . . . . 602-293-1220 
CA Escondido, Knight Co. ................ 619-743-5136 
CA Los Angeles, Knight Co. .............. 213-670-2633 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CO' Westminster, Straube Assoc, Mt States 

. .. . . . .. . . .. . . .. . .. . .. .. .. . . . . . .. .. . . .. 303-426-0890 
CT Wetherlield, Compak, Inc. ............. 203-583-4784 
FL Boca Raton, Perrott Assocs. .......... 305-482-6908 
FL Clear Water Bch, Perrott Assocs. ..... 813-443-5214 
FL Oriando, Perrott Assocs. .............. 305-298-7748 
IL Lisle, W.G. Controls................... 312-963-5954 
IN Kokomo, Schillinger Assocs. .......... 317-455-2708 
IA Hiawatha, ARD Sales Co. . . . .. ... .. . .. 319-393-8392 
MA Hudson, Compak, Inc. ................ 617-588-0331 
MN Bloomington, Bill Deming & Assoc. ... 612-888-5000 
Me St Louis, Midtec Assocs. ............. 314-275-8666 

JOLOI 
NJ Boonton, Johanson MIg. Corp. ........ 201-334-2676 
NY Mount Vernon, Friedrnan-Smtth EIctrn Sis. 

• ....................... , .. .. . .. . .. . ... 914-684-4866 
NY Pittsford, NHA, Inc. .. .. .. .. .. .. .. .. .. .. 716-588-9002 
NC Winston-Salem, Murcota Corp. . . . . . . .. 919-722-9445 
OH Columbus, Baehr, Greenleaf & Assocs. 

· .................•.. , ................ , 614-847-0220 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assoc. 

218-842-1770 
PA Evans City, Beehr, Greenleaf & Assocs. 

....................................... 412-776-2151 
PA Trevose, P.SA ....................... 215-245-0513 
TX Austin, W. Pat Fralia & Assocs. ....... 512-835-7911 
TX Bedford, W. Pat FraHa Co. ............ 817-267-3577 
TX Houston, W. Pat Fralia & Assocs. ..... 713-772-1572 
VT Sa~ Lake City, Straube Assocs., Mt States 

· . . .. .. . .. .. .. . .. . .. . . .. . . . . . .. .. . . . ... 801-263-2640 
VA Oakton, PSA South ................... 703-281-1806 
WA Seattle, Northmar ..................... 206-524-5170 

Local Distributors 
I\l Tempe, Bell Inds. ..................... 602-966-7800 
CA Garden Grove, Bell Inds. . . . . . . . . . . . . .. 714-895-7601 
CA Gardena, Bellinds. ................... 213-515-1800 
CA San Diego, Belllnds. .................. 619-268-1277 
CA San Jose, All American Semiconductor 

CA San Pedro, ASAP ElctmsJWest ..... . 
CA Sunnyvale, Bell Inds. ................ .. 
CA Thousand Oaks, Bellinds. .......... .. 
CA Van Nuys, CW Swift & Assocs. ...... . 
CA Westlake V~ Distel Inc. .............. . 
CO Wheatrklge, Bell Iods. ................ . 
FL Deerfield Bch, Bell Inds. ............ .. 
FL Orlando, Pelcor Co ................... . 
IL Chicago, Newark Elctms. ............ . 
IL Elk Grove V~ Bell Inds. .............. . 
IN Indianapolis, Bell Inds. .............. .. 
MD Ba~imore, Radio Elec. Svc. .......... . 
MD Be~sville, Radio Elec. Svc. ......•..... 
MA Seekonk, M-Squared ................ . 
MA Wilmington, RC/Jaco Elctms. ........ . 
NM Albuquerque, Bell Inds. .............. . 
NY Hauppauge, Jaco Elctms. ............ . 
NY Mt Vernon, ASAP Elctms. .......... .. 
NY Syracuse, Newark Elctms. ........... . 
OH Dayton, Bellinds. .................... . 
OR Lake Oswego, Bell Inds. ............ .. 
PA Philadelphia, PEI-Genesis ........... . 
TX Ft Worth, PATCO Supplies .......... . 
TX Irving, Newark Elctms. .............. .. 
VT SaIl Lake City, Bellinds. ............ .. 
WA Bellevue, Bell Inds. ................. .. 

406-287-0190 
213-519-8377 
406-734-8570 
213-826-6778 
818-989-1133 
805-495-9998 
303-424-1985 
305-421-1997 
305-299-1541 
312-784-5100 
312-640-1910 
317-634-8202 
301-529-0500 
301-937-\1100 
617-761-5490 
617-273-1860 
505-292-2700 
516-273-5500 
914-699-2727 
315-437-6611 
513-435-8660 
503-241-4115 
215-673-0400 
817-429-8596 
817-534-3696 
801-972-6969 
208-747-1515 

JOHNSON, E. E, CO, 11095 Viking Dr, Eden Prairie, MN 
55344, Tel: 612-942-1000, TELEX: 290470; Empl: 1400; 
Sis. Mgr: Charles Ard 

JOHNSON CONTROLS, Battery Grp.-Indl. Prods. 
Div., Janet A KorOL Milwaukee, WI 53212, Tel: 414-961-
6500, FAX: 414-961-6506; Empl: 20,000; Sis. Mgr: James 
MSzoliar 

AJOLO 
FAX: 714-554-0303 

JOLO INDUSTRIES, 13921 Nautilus Dr, Garden Grove, 
CA 92643, Tel: 714-554-6840, TWX: 910-595-1138; FSC 
No.: 30035; Empl: 20; Sis. Mgr: J's. Giampiccolo, Jr. 
........................................... C01408-1410 

Local Sales Offices & Reps 
CA Mountain View, Leddy Assocs. ........ 415-969-8313 
CA Santa Ana, Bee Jay Enterprises. . . . . .. 714-836-7870 
FL Longwood, Mathias Assocs., Inc. . . . . .. 305-682-1700 
IL Chicago, Jack Elsley & Assocs. ....... 312-827-8360 
MA Reading, Lincoln Tech. Sis. ........... 617-944-9594 
NJ Berkeley Heights, Cambridge-Allen & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-464-0203 
NY Corbettsville, SHR .................... 717-967-2607 
OH Cleveland, Geotronix Mktg. Assocs. ... 216-659-6100 
WA Seattle, Evergreen Mktg. Grp. Inc. ..... 208-633-3160 
Can Nepean, Ont, Intrade(Caneda) ........ 613-727-1272 

Local Distributors 
CA San Ramon, Xstor .................... 415-820-2048 
FL Miami, Electronic Equip. .............. 305-871-3500 
NJ Berkeley Heights, Rockwood Sis. Co. 

....................................... 201-484-0203 
OH Richlield, Alpha Distr. Corp. ........... 216-659-6100 

EEM 1988 North American offices only. For worldwide reps & distributors, see Volo Wo 717 



JONARD 

JONARD INDUSTRIES CORP. 134 M_ Ad., 
Tuckahoe, NY 10707, Tel: 914-793-0700, TElEX: 996570, 
TWX: 71 G-562-01 07; EmpL: 65; SIs. Mgr: R F8ISI!Il 

JONATHAN MANUFACTURING CORP. 1101 So. 
Acacia Ave., Fullerton, CA 92631, Tel: 714-526-4651,1WX: 
91G-592-1241, FAX: 714-773-5582, 714-.87IH212; EmpL: 
375; SIs. Mgr: Todd Leverich; DIst. Mgr: Wm Valilus 

JONES, HIRAM, ELCTRNS. INC. See Hiram Jones 
Elctms. Inc. 

JORI RESOURCES, 2128 Knoll Dr. Ventura. CA 93003, 
Tel: 805-642-2266; EmpL: 4 

JOSLYN ELECTRONIC SYSTEMS, P.O. Box 817, 
Goleta. CA 93116, Tel: 805-968-3551, 1WX: 910-334-
3484; FSC No.:.23663; EmpL: 210; SIs. Mgr: M. Melcher 

JRW INDUSTRIES, INC. 2312 N Second St. Hanisburg. 
PA 17110, Tel: 717-236-1418; EmpL: 4; SIs.Mgr: BryanJ. 
Williams. Sis. Mgr. 

JSC WIRE & CABLE. Box 248, Burgess PL, Wayne, NJ 
07474, Tel: 201-694-6200; EmpL: 40; Sis. Mgr: Richard 
Wojtovitz 

JTM SYSTEMS & CONSULTING, INC. Terrace Hill 
Ithaca. NY 14850, Tel: 607-272-D808; EmpL: 12 

JUDCO MFG. INC. P.O. Box 487-E84, 24030 Frampton 
Ave., Harbor City, CA 90710, Tel: 213-534-0959 

JUDD WIRE, High Von8ge Engrg., 57 Tumpike Ad., 
Turners Falls, MA 01376, Tel: 413-863-4357, 1WX: 51 G-
29().2147; FSC No.: 3357; EmpL: 148; SIs. Mgr: Steve Fritz 
.. " .. , ......•............... , . . . . . .. . . a.l012; C.18,57 

Local SeIe8 Offices & Reps 
Al Huntsville, R & G Assocs. .. . . . . . . . • . .. 205-536-6300 
CA Laguna Hills, English/Dameo ......... 714-837-3801 
CA Los AMos, Ewing Foley ............... 415-941-4525 
CO oenver, Eicom .. .. .... .... .. ... .. .. ... 303-337-2300 
FL Coral Springs, HAl Elclms. ............ 305-752-7520 
GA Gainsville, R & G Assocs. .......•... " 404-532-3850 
IL Arlington Heights, Rozner SIs. Co. .... 312-577-0067 
KS Overland Pk., Spectrum Sis. .......... 913-648-6811 
MD Baltimore, R A. Wafer Assocs. ........ 301-744-1133 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
A DIVISION Of DATAMAX HECT~ONICS 

Manufacturers and Sales Offices Directory 
MA MaItborough, OK Engrg. ............ : 617-481-6400 
MN Brooklyn Center, Willman Assocs. .... 612-566-5010 
MO Florissant, Spectrum Sis. ............. 314-731-5151 
NJ HacIdon/ieId, Mesa Tech. Assocs. ..... 609-429-9531 
NM Albuquerque, O'Donnell Assocs. ...... 505-883-1030 
NY Attica, a H. Tollafson Assocs. ........ 716-591-1219 
NY Auburn, a H. Tollafson Assocs. ....... 315-253-4109 
NY Rochester, a H. Tollefson Assocs. .... 716-271-4141 
NC Resch. Triangle Pk., Naylor Assocs. . . . 911}-544-663Q 
OH Worthington. Simeox Assocs. ......... 614-885-8995 
OR Portland, Jas. J. Backer Co. ........... 503-297-8744 
TX Denton, Stevens Sis. Co. ............. , 817-382-4735 
UT Salt Lake City, EIcom ................. 601-486-4233 
WA Seattle, Jas. J. Backer Co. ............ 206-285-1300 

Loesl D/stributols 
AL Madison, Sea Wire & Cable ......•.... 205-772-9616 
CA Anaheirn, Innovative Sys. ........•.... 714-968-8383 
CA Concord, Control Master.. . . . . . . . • . . . • 415-931}-3600 
CA Irvine, Republic EIcIms. ..•.......•.... 714-855-2222 
CA San Leandro, Anixter ................. 415-352-3100 
CA Torrance. Blake Wire & Cable ........ 213-533-8141 
CA Valencia, Wirenelics Co. ...•.......... 805-257-2400 
CO Colorado Springs, Colorado Mig. Technlg. 

. .. .. . .. . . . .. . .. .. .. .. . . .. .. . . . . . .. .... 303-598-6888 
CT East Hartford, E J. Stephens Co. . . . . . . 203-282-9400 
CT Manchester, [MS. .................... 203-641}-4415 
FL Altamonte Springs, Royce Elclms. ...• 305-861}-4700 
FL Fl Lauderdale, Anixter . . . . . . . . . . . . . . . . 305-485-4455 
A. Fl Lauderdale, Pacer Elclms. ....•.... 305-462-0902 
IL Brookfield, Conductors Unftd ......... 312-485-7855 
MA Woburn, Pacer Elclms. ............... 617-935-8330 
MN Bloomington, K L Tannehill .......... 612-881-6700 
NH Amherst, North Coun1ry Wire & Cable 

NJ Atlantic Highlands, Freedom Elclms. .. 
NJ Dover, Electro Spec. ................ .. 
NM Albuquerque, Southwest Wire ..... ; .. 
NY Fanningdale, Weico Elclms. ......... . 
NY Johnson City, HELP Elclms. •......... 
NY Rochester, Pacer Elclms. ............ . 
NY Rochester, Simeona Elclm. . ......... . 
NY Ronkonkoma, Zenith Wire ........... . 
OH Dayton, Astro Inds. ................. .. 
PA Montgomeryville, Pyttronic 100. •••.•.•• 
TX Dallas, Interstate Wire .............. .. 
WA Woodinville, Storm Prods. ......•..... , 
WI New Berlin, IndL Elec. Wire & Cable ... 

603-881}-OO63 
201-872-2300 
201-361-6300 
505-888-3400 
516-293-0050 
607-721}-3528 
716-288-6750 
716-328-3230 
516-585-1444 
513-421}-59oo 
215-242-6700 
214-553-1311 
206-488-7400 
414-782-2323 

JUDD WIRE. High Voltage Engrg., 870 Los Vallecitos 
Blvd., San Marcos, CA 92069, Tel: 611}-744-7720, 1WX: 
91G-322-1149, FAX: 611}-744-6089; FSC No.: 3357 

Reier to Judd Wire, Tumers Falls, MA for sales office and 
distributor information. 

aID JULIE RESEARCH 

FAX: 212-757-0904 
JULIE RESEARCH LABS., 211 West 61 st St, New York, 

NY 10023, Tel: 212-245-2727, 1WX: 71G-581-5138; FSC 
No.: 07062; EmpL: 45; Sis. Mgr: Pamela Spencer; Dis!. 
Mgr: Pamela Spencer .......... A.1961; 0.1278-1282 

Local Ssles Offices & Reps 

Resistors 
CA Northridge, Craig Assocs. ............. 213-993-4060 

JUMO PROCESS CONTROl, INC. 410 Garibaldi Ave., 
Ladi, NJ 07644, Tel: 201-77I}-7744, FAX: 201-771}-1928; 
Sis. Mgr: Bert Robinson 

Local Ssles Offices & Reps 
. IL Algonquin, Marshall WoK, Assoc ....... 312-658-8130, 

JUPITER SYSTEMS, 1100 Marina Village Parkway, 
Alameda, CA 94501, Tel: 415-523-9000, TELEX: 6713004, 
FAX: 415-523-9151; FSC No.: 63872; SIs. Mgr: Glenn 
Meyer 

KAHGAN ELECTRONICS CORP. 605 Peninsula Blvd, 
Hempstead, NY 11550, Tel: 516-538-2300, TELEX: 
261097 KAHG UR; Empl.: 31; SIs. Mgr: Fred Strauss; Dist. 
Mgr: Bernard Stapler 

KAHLE ENGINEERING, 50 S. Center SI., Orange, NJ 
07050, Tel: 201-676-2020, TELEX: 42-7757, TWX: 71G-
992-8835; EmpL: 50; Sis. Mgr: Julie Clark 

KAISER ELECTRONICS, Kaiser Aerospace & 
Elt:tms., 2701 Orchard Pkwy, San Jose, CA 95134, Tel: 
406-432-3000, 1WX: 91 G-338-0196, FAX: 408-433-0553; 
EmpL: 1300 

KAISER ELECTROPRECISION, Kaiser Aerospace & 
Elt:tms.. 1700 S. Redhill Ave., Irvine, CA 92714, Tel: 714-
25().1015, TElEX: 678467; FSC No.: 88831; EmpL: 387; 
SIs. Mgr: Gerald W. Allen 

I~SI 
FAX: 508-922-8374 

KAISER SYSTEMS, INC. 126 Schier Road, Beverly, MA 
01915, Tel: 508-922-9300; FSC No.: IF078; EmpL: 100 
. . . . .. ..•... .. ..•.•..•.. .. . . . . .. . .. ..•.. ... 001788-1791 

FAX: 616-344-2251 
KALAMAZOO TECHNICAL FURNITURE, P.O. Box 

1165, Kalamazoo, MI49005, Tel: 616-385-2255, 60().832-
5227; EmpL: 42; SIs. Mgr: a Smith ....•....... C.l061 

KALGLO ELCTRNS. CO. INC, 6584 Ruch Rd., E Allen 
Twp., Bethlehem. PA 16017-9359, Tel: 215-837-0700, 60(). 
524-0400, 1WX: 51 ().651-21 01; FSC No.: 64521; Sis . 
Mgr: Christopher L Criswell 

KALMUS & ASSOCS. INC, 2424 S. 25th Ave., Broadview, 
IL 60153, Tel: 312-343-7004, FAX: 312-343-7016; EmpL: 
346 

KAM COMPONENTS, INC. P. O. Box 192-EEM, 
Nesconset, NY 11767, Tel: 516-585-0666, FAX: 516-585-
1580; Empl: 29; Sis. Mgr: Cheryl Day 

K&L MICROWAVE, INC.,408 Coles Circle, Salisbury, MD 
21601, Tel: 301-741}-2424, FAX: 301-741}-5725; FSC No.: 
50140; Empl.: 550; SIs. Mgr: Charles J. Schaub 

K & L QUARTZTEK, K & L Microwave, 20 S. 48th Ave., 
Phoenix, J>Z. 65043, Tel: 602-272-7944, 1WX: 91G-951-
1305; FSC No.: 59492; SIs. Mgr: Mark H. Story 

K & M ELECTRONICS. 221 Interstate Dr. Dock No. 3, W. 
Springlield, MA 01089, Tel: 413-781-1350,1WX: 71G-35(). 
6463; FSC No.: 66613; EmpL: 700; SIs. Mgr: Gerard F. 
Voity ........................................... A·1943 

Local Sales Offices & Reps 
CA FremontC/GAssocs.,Inc. ........... 415-79G-1193 
CA Tarzana, High Voltage SIs. .. .. .... .... 818-881-9184 
CT Marlborough, Precision SIs. Inc. ...... 203-295-0560 
FL Melboume, Reynolds & Assocs., Inc. .. 305-251}-7000 
IL Westchester, W. G. Brouillette & Assocs. 

.. . .. .. . .. . . . .. . .. . . .. . . .. . . .. . . .. . .. .. 312-345-6500 
WA Bellevue, Advanced Power Comps., Inc. 

....................................... 206-747-9127 

KANTZ ELECTRONIC INDUSTRY, 1804 Wall Church 
Rd., Wall Township, NJ 07719, Tel: 201-974-0090; Empl.: 
12; SIs. Mgr: L Herold 

KAPPA NETWORKS, INC., 1443 Pinewood St. 
Rahway, NJ 07065, Tel: 201-396-9400, 1-6O().223-0603, 
TELEX: 130081 Kappa Rhwy, FAX: 201-388-4786; FSC 
No.: 20933; EmpL: 237; SIs. Mgr: D. Pearl 
....•......... , .... . .• . . ..•. .. .. .. .. .. . . . .. A·1575-1593 

Loesl Ssles Offices & Reps 
J>Z. Sootsdale, M W. Riedel & Co .......•.. 602-251-5902 
CA Alhambra, M. W. Riedel & Co. ......... 213-263-7694 
CA Sherman Qaks, Kappa Networks ..... 818-995-2401 
CO Wheatridge, Wesoom Mktg. .....•..... 303-422-8957· 
CT Clinton, Selmark Assocs., Inc. ......... 203-573-9088 
FL Boynton Bch. D-Assocs., Inc. ......... 305-83().8976 
FL Longwood, D-Asspcs.. Inc. ...•........ 305-83().8976 
FL Maitland, D. J. Ellis & Assocs., Inc. ..... 305-645-1101 
MD Middletown, S.T.lWoolard Co., Inc. .... 301-371-4500 
MA Millis, Selmark Assocs. ............... 617-376-2914 
MN Osseo, Gaffnay Sis. Co. .. . . . . . . . . . . . .. 612-425-5484 
NH Hopkinton, Selrnark Assocs., Inc. ...... 603-746-3299 
NJ Madison, Livera-Polk Assocs., Inc. .... 201-377-3220 
NY Cazenovia, S.T.lWoolard Co., Inc. ..... 315-655-8145 
NY Glen Head, Livera-PolkAssocs. ....... SI6-751}-93OO 
PA Erdenheim, Omni SIs. Inc. ............ 215-233-4600 

718 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Austin, MI~Rep Assocs., Inc. .......... 512-346-6331 
TX Houston, Mi~Rep Assocs., Inc. ........ 713-444-2557 
TX Richardson, Mi~Rep Assocs., Inc. ..... 214-644-6731 
UT Riverdell, Dytox Elctms. .. . . . . . . . . . . . . . 801-621-0310 
UT Salt Lake City, Wescom Mktg. ........ 801-269-0419 
VA Lynchburg, S.T.!Woolard Co, Inc. ..... 804-528-5421 

Local Distributors 
CA Sherman Oaks, Delay Une Distrs. Co. 

800-624-2617 

KAPPA SCIENTIFIC CORP, Box 30585, Santa Barbara, 
CA 93105, Tel: 805-687-9648; EmpL: 4 

KARKAR ELECTRONICS, INC., A Unit 01 General 
Signal, 1950 Army Street, San Francisco, CA 94124-1132, 
Tel: 415-552-1247, TWX: 910-372-7754 or 650-157-2515 
MCI; FSC No.: 017857; SIs. Mg': Andy Lovas 

KATES SCIENTIFIC INSTRUMENTS, 142 Adam St, 
Newton, MA 02158, Tel: 614-527-2711; Empl.: 28; Sis. 
Mg,: D. Kates 

KAUT & BUX MANUFACTURING CO, 675 Tower Rd, 
P.O. Box 867, Mundelein, IL 60060, Tel: 312-949-8505; Sis. 
Mg,: Heinz Kutschera 

Local Sales Offices & Reps 
CA Palo Mo, BaribeauK Assocs. 
CA San Diego, Frank Polese & Assocs. .. . 
FL Longwood, Mathias Assocs., Inc ...... . 
NY Pittsford, Eicom Sis. Inc. . ............ . 

415-493-4441 
619-271-1993 
305-682-1700 
716-385-1400 

KAVLlCO CORP., 14501 Los Angeles Ave, Moorp~ CA 
93021, Tel: 805-523-2000, TELEX: 65-1481, FAX: 805-
523-7125; Empl.: 400; Dist. Mg,: Peter Swift 

KAYE INSTRUMENTS, INC, 15 De Angelo Dr, Bedford, 
MA 01730, Tel: 617-275-0300, TELEX: 6817183; Empl.: 
170 

KAY ELEMETRICS CORP" 12 Maple Ave, Pine Brook, 
NJ 07058-9798, Tel: 201-227-2000, TWX: 710-734-4347; 
FSC No.: 80138; Empl.: 70; Sis. Mg,: Stephen P. Crump 
................................................. A'I771 

KAY-TOWNES, Div. 01 Alco Industries, Inc, P.O. Box 
593, Rome, GA 30161, Tel: 404-291-9871, TWX: 810-764-
4809; Empl.: 60; Sis. Mg,: Charles S. Ford 

KB ELECTRONICS, 73 Wortman Ave., Brooklyn, NY 
11207, Tel: 718-257-3300, TWX: 710-584-2308, FAX: 718-
257-4740; Empl.: 125; Sis. Mg,: A Bueller 

KBI, A Div. 01 Cabot Corp, PO Box 1462, Reading, PA 
19603, Tel: 215-371-3600, TELEX: 902251, TWX: 510-
651-0108; Empl.: 600; Sis. Mg,: Robert J. Longenecker 

KD COMPONENTS, INC., 271 0 S. Main St, Santa Ana, CA 
92707, Tel: 714-545-7108, TWX: 910-595-2678, FAX: 714-
549-7966; FSC No.: 58421; Empl.: 32; Sis. Mg': Wayne 
Devine 

KDI ELECTRONICS, INC., Engelmann & Pyrolilm 
Divisions, 60 S. Jefferson Rd, Whippany, NJ 07981, Tel: 
201-887-8100, TWX: 71 (}-986-8220; FSC No.: 64537; 
Empl:3oo 

KEARNEY IWABASH ELECTRICAL COMPONENTS, 
1375 Swan Street, Huntington, IN 46750, Tel: 219-356-
8300, TWX: 51 (}-1 00-2667; Empl.: 1000; Sis. Mg': Stanley 
P. Bickhart 

KEC ELECTRONICS, INC., 20817 Western Ave., 
Torrance, CA 90501, Tel: 213-320-3902, TWX: 910-349-
6962, FAX: 213-618-1197; Empl.: 8; Sis. Mg,: Y. Furuya 

KEDMAN CO., Box 25667, SaK Lake City, UT 84125, Tel: 
801-973-9112, TWX: 910-925-4116; Empl: 100 

KEENE LAMINATES, Keene Corp, 199 Amaral St, E. 
Providence, RI 02914, Tel: 800-556-7683, FAX: 401-434-
2557; Empl.: 50 

For sales offices and reps. in the Northeastern region, call 
Rorn Sencer- 401-434-2340 For sale offices and reps. in 
California, call Rick Kirchhoff- 714-540-2811 For sales 
offices and reps. in Michigan, Ohio, and Indiana, call 
STAFFCO- 216-331-5100 

KEITHLEY INSTRS., 28775 Aurora Ad, Cleveland, OH 
44139, Tel: 216-248-0400, TELEX: 98-5489; Empl.: 461; 
Sis. Mg,: Mike SciUlli 

KEL AM, See Teltec, Inc. 

KELMET, INC., 569 W. Covina Blvd, San Dimas, CA 91773, 
Tel: 714-599-0954, FAX: 714-599-2835; EmpL: 6; Sis. 
Mg': Paul Hodge 

KELTEC FLORIDA, INC., MICROWAVE 
PRODUCTS, Amster Electronics Group, P.O. Box 
882, Shalimar, FL 32579, Tel: 904-651-9749, TWX: 510-
730-7654; FSC No.: 09062; EmpL: 625; SIs. Mg,: M. Yount 
................................................. 001423 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. Assocs. ,.. 205-881-5031 
P;z Phoenix, J. SmHh Assoc. .............. 802-267-Q981 
CA Los AHos, Stout Inds. ................. 408-746-0470 
CA MIn View, Disman Bakner ............ 415-969-3010 
CA Orange, Cain Technology............. 714-997-7311 
CA Sacramento, Disman Bakner . . . . . . . . .. 916-483-2684 
CA Van Nuys. Cain Technology .......... 818-904-9392 
CO Colorado Sprtngs, J. Smith Assoc. .... 303-597-5343 
GA Atlanta, Beacon Elctms. Assocs. ...... 404-256-9640 
IL PI<. Ridge, Elctm.lnstr. Assocs......... 312-298-2290 
IL Schaumburg, Engrg. Prods. Assocs.... 312-882-7640 
IN Cicero, Engrg. Prods. Assocs. ......... 317-984-5226 
IN Indianapolis, EIctrn Instr. Assocs. ..... 317-257-7231 
KS Lenexa, Dytec/South ................. 316-945-2090 
MD Ellicott City, VPI ...................... 301-461-2525 
MA Lexington, O'Sullivan & Murphy. . . . . .. 617-662-6570 
MA Needham Hgts., O'Sullivan & Murphy 

. .................................... 617-749-8680/1 
MN Edina, Engrg, Prods. Assocs. .......... 612-835-9022 
MN Minneapolis, Eictm. Inslr. Assocs. ..... 612-374-5628 
MO Maryland Hgts., Dytec/South ......... 314-739-0665 
NJ Ironia, Metro-MICS . .. . . . . . .. . . . . . . . ... 201-584-1606 
NJ Westfield, Metro-M.I.C.S. .............. 201-233-6116 
NM Albuquerque, J. SmHh Assoc. ......... 505-265-3406 
NY SmHhtown, Metro MICS ............... 516-361-6134 
NY Syracuse, Em-Tech ................... 315-437-6410 
OK Tulsa, Beacon Elctms. Assocs. ....... 918-622-1494 
PA Montgomerysville, Rulo Sys. .......... 215-368-8495 
TX Austin, Beacon Elctms. Assocs. ....... 512-345-3543 
TX Dallas, Beacon Elctms. Assocs. ....... 214-437-1505 
WA Seattle, J. J. Assocs. Inc. .............. 202-246-6619 

KEL TLON CORP., Viking Modules Div., 225 Crescent 
St, Waltham, MA 02154, Tel: 617-894-8700, FAX: 617-
899-9602; Empl.: 75; Sis. Mg,: T. Chadurjian 

h KELTRON CORPORATION 

FAX: 617-899-9602 
KEL TRON CORP., High Voltage Power Supply 

Div., 225 Crescent St, WaHham, MA02154, Tel: 617-894-
8700, TELEX: 948197; Empl.: 170; Sis. Mg,: T. Chadurjian 
. . . .. . . . . . .. .. . . . . . . . .. . . . . . . . . . . . .. 001094-1095, 1792 

Local Sales Offices & Reps 
GA Roswell, Electro Comp. SLS. ......... 404-992-2344 
IL Park Ridge, Probe Elec. . .. . . . . .. . .. ... 312-696-2828 
MA Hingham, Shain Assoc. ............... 617-740-2334 
MN Edina, J. H. Hanson Co. . . .. .. . .. . .. . .. 612-893-9980 
NH Nashua, Shain Assoc. ................ 603-881-4881 
NY Commack, Re. Engrg. ................ 516-543-3325 
PA Glenside, Koebert Assoc. ............. 215-887-2310 

KELTRON CORP., Miniprinters Div., 225 Crescent 
St, WaHharn, MA 02154, Tel: 617-894-8700, TELEX: 
948197, FAX: 617-899-9602; FSC No.: 18662; EmpL: 170; 
Sis. Mg,: Ted Chadurjian ................ 001094-1095 

Local Sales Offices & Reps 
P;z Tempe, Thor Engrg. .................. 602-438-8494 
CA Canoga PI<., Dolphin Tech Entprs. ..... 818-710-1988 
IL PalatiAe, T -Squared Assocs. .......... 312-991-2144 
MD BaHimore, Advanced Tech. SIs., Inc. ... 301-583-8252 
NY Amsterdam, Traxonics ................ 518-843-1445 
PA Oreland, Precision Mktg. Grp. ......... 215-233-9233 

KELVIN INDUSTRIES, INC., 14724 Ventura Blvd, No. 
1003, Sherman Oaks, CA 91403-3501, Tel: 818-990-1192, 
FAX: 818-995-6460; FSC No.: 19587; Empl.: 180; Sis. 
Mg': R. A. Featherston ................•.. A'1944-1945 

Local Sales Offices & Reps 
P;z Phoenix, Sunwest Mktg. ........•..... 602-893-7677 
CA Mountain View, Woernpner-Arnold .... 415-984-5454 
CA San Diego, Wes-K Assoc. . . . . . . . . . . . . . 619-695-2040 
CA Sherman Oaks, Wes-K Assocs. ....... 818-990-1302 
FL Lighthouse POint, R C. Simon & Co. .. 305-941-2757 
IL Deerfield, WaH Krueger ............... 312-945-3720 
MA Needham Hgts., Todino Engrg ......... 617-444-7925 
MI Birmingham, Forand SIs. .......... " .. 313-644-0087 
MN Minneapolis, Furber SIs. .............. 612-881-3620 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NY Great Neck, Trionic .... :.............. 516-466-2300 
NY Rochester, Foster & Wager ........... 716-385-7744 
NC Burlington, P. J. Nahser . . . . . . . . . . . . . .. 919-226-8053 

OH New Lebenon,J. N. Bailey & Assocs. 

OK Tulsa, John a Guenther ............ .. 
OR Portland, Frank Jackson ............ .. 
PA Southampton, Campbell Assocs. ..... . 
TX Dallas, John a Guenther ............ . 
VA Front RoyeJ, EHren SIs. .............. . 
WA Redmond, Frank Jackson ............ . 

Local Disllibutors 
P;z Phoenix, TTl, Inc. .. ................. .. 
CA Anaheim, Zeus ...................... . 
CA Chalsworth, Peteli/Passive Comps. .. . 
CA Chalsworth, TTl ..................... . 
CA No. Hollywood, TTl, Inc. .............. . 
CA San Diego, TT~ Inc ................... . 
CA San Jose, TTl, Inc. ................... . 
CA San Jose, Zeus ...................... . 
CO Westminster, TTl .................... . 
CT Stratford, Electro Comp. .. .......... .. 
FL Ft Lauderdale, NRC ................ .. 
FL Orlando, TT~ Inc. .................... . 
GA Norcross, TTl, Inc. ................... . 
10 Spirit Lake, A-I Eictms ............... . 
MD Columbia, TTl ....................... . 
MA Wobum, TTl, Inc. ................... .. 
MN Eden Prairie, TTl ..................... . 
NY Farmingdale, Command Elee. ........ . 
NY Ronkonkoma, TTl, Inc. .............. .. 
OH Dayton, Wright Source ............... . 
PA YOI'k,ECI ........................... .. 
TX Ft Worth, TTl, Inc. ................... . 
TX Richardson, Zeus .................... . 
WA Tacoma, C & G Elec ................. . 

KEMET 

513-687-1325 
918-660-5126 
503-845-8511 
215-322-6630 
214-691-8500 
703-635-7201 
206-881-7277 

602-86Hl222 
714-632-6880 
818-341-1745 
818-709-1010 
818-709-1010 
619-587-4888 
408-946-5577 
408-998-5121 
303-429-6806 
203-375-1400 
305-772-4500 
305-859-1000 
404-662-Q911 
802-635-1545 
301-995-1331 
617-938-8800 
612-944-5080 
516-293-1212 
516-737-2000 
513-293-1341 
717-643-8971 
817-631-8300 
214-783-7010 
206-272-3181 

FAX: 803-963-6521 
KEMET ELECTRONICS CORPORATION, Box 5928, 

Greenville, SC 29606, Tel: 803-963-6621, TELEX: 57-<l496, 
TWX: 810-287-2536; FSC No.: 31433; EmpL: 5,100; Sis. 
Mgr: Robert Taylor; Dist. Mg,: Dan Manly 
........................................... A'II00-1101 

Refer to Kernel, Union Carbide Corp., EIctms. Div. for sales 
office informalion and for distributor listings. 

Local Sales Offices & Reps 
AL Huntsville.. .. .. .. .. .. .. .. .. .. .. .. .. .. 205-830-1090 
P;z Tempe............................... 802-831-2151 
CA Culver CHy ........................... 213-568-8384 
CA Newport Beach ... .. .. .. .. .. .. . .. .. ... 714-640-9320· 
CA Santa Clara .......................... 408-986-0424 
CO Englewood.... . .. .. .. . . . .. .. . . .. .. .. . 303-790-0494 
FL Ft Lauderdale ........................ 305-731-2187 
FL Orlando.. .. .. .. .. .. .. .. .. .. .. .. .. .... 407-855-8888 
GA Norcross ............................. 404-441-7701 
IL Schaumburg.. .. . . . . .. .. . .. .. .. . . . . .. 312-643-1030 
IN Carmel............................... 317-844-7758 
MD Columbia... . . . . .. .. . . . . .. . . . . . .. .. . .. 301-992-5800 
MA Stoneham............................ 617-279-0400 
MI Farmington Hills ...................... 313-499-5850 
MN Edina... .. .. . . . .. .. .. . . . .. .. .. . .. .. ... 612-929-4842 
NY Elmsford ............................. 914-332-4390 
NY Uverpool...... .. .. .. . . . .. .. .. . .. .. ... 315-451-0720 
NC Raleigh....... .. .. .. . .. . .. .. .. .. .. .. .. 919-872-2877 
OH Columbus ............................ 614-885-3330 
OK Tulsa.............. .. .. .. . .. .. .. . . . ... 918-664-8592 
PA Exton................................. 215-383-8310 
SC Greenville.. .. .. .. .. .. .. . . . .. .. .. .. .. . 803-242-5789 
TX Austin................................ 512-458-3181 
TX Irving.. .. . •. .. .. .. . .. .. .. . . .. .. .. .. .. • 214-556-0009 
WA Kirkland... . .. . .. .. .. .. . .. .. .. .. .. .. .. 206-828-4853 

Local DIstributors 
CA Compton, Harper, S.LD. EIctms. .....•. 213-979-5090 
CA Culver City, HamiHonI Avnet EIctms. •. 213-558-2682 
CA Los Angeles, Bellinds. . . .. . . .. .. .. . .. . 213-826-6778 
CA Sumyvale, Time Eictms. . . . . . • . . . . . . . . 408-747-4704 
CA West lake VI., Distel, Inc. ............. 805-495-9998 
CO Denverale, Integra/ed EIctms. ...•..... 303-292-5537 
IL Chicago, Newark ..................... 312-784-5100 
MA Wilmington, J V EIctms................ 617-273-4300 
NJ Perth Amboy, Arm Bar Inds. .......... 201-442-0990 
NM Albuquerque, Alliance EIctrns., Inc. .... 505-292-3380 
NY Buffalo, SummH ...................... 716-884-3450 
NY Can. Is6p, Semicap ................... 516-582-4400 
NY Hauppauge, JACO EIctms., Inc. ....... 516-273-5500 
NY Westbury, SChweber.................. 518-334-7474 
NC Greensboro, Golden Elctms. .......... 919-294-4653 
OH Cleveland, ~ Elctms. ........... 218-587-3600 
TX Ft Worth, TTl Elctms. .... . .. .. .. . . . .. • 817-83Hl441 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 719 



KEMLIT 

KEMLITE LABS., INC., 1819 W. Grand Ave. ,Chicago, IL 
60622, Tel: 312·829-6050; EmpL: 65; SIs. Mgr" J.V. 
Daniels 

KEMTRON CIRCUITS & ELCTRN8. CORP. 48 Merrick 
Ad.. Rockville Centre, NY 11570, Tel: 516-766-2772; Empl.: 
7; SIs. Mgr" WaHer carlock 

M.S. KENNEDY CORP. Sub of Hybrilonics. Inc. 8170 
Thompson Rd.. Clay. NY 13041, Tel: 315-699-9201, TWX: 
710-541-0465; FSC No.: 51651; Empl.:41; SIs.Mgr" Greg 
Overend 

KENTRON, INC., P.O. Box 142, Cedarburg. WI 53012-0142, 
Tel: 414-377-3733; SIs. Mgr" Kenneth L Krolski 

KEN-TRON MFG. INC., 1204 Industrial Dr. Owensboro, 
KY 42301, Tel: 502-684-0431, TELEX: 20-4305, FAX: 502-
684-0435; EmpL: 100; SIs. Mgr" J. Douglas 

KEPCO, INC., 131-38 Sanford Ave., Flushing.'NY 11352, 
Tel: 718-461-7000, TWX: 710-582-2631; EmpL: 300; Sis. 
Mgc Paul Birman; Dist. Mgr" Paul Birman 
• . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0·1793-1823 

Local Sales Offices & Reps 
AL Huntsville, W. A Brown, Inc. .......... . 
P;z Phoenix, Aztec Entprs. .............. .. 
CA Los Alamitos. Reed Elctm. Mktg ...... . 
CA MIn. View, N-S Westronics ........... . 
CA San Diego, Earle Assocs., Inc. ........ . 
CO Denver, Aztec Entprs. ................ . 
CT Bethel, Ray Perron & Co., Inc ......... . 
CT Farmington, R. Perron Co. .. ........ .. 
DC Washington, Eastem Instrmn. Corp. . .. 
FL Ft Lauderdale, W.A. Brown Instrs., Inc. 

FL Melbourne, W. A. Brown Instrs., Inc. . .. 
FL Orlando, W. A. Brown Instrs.. Inc ...... . 
GA Atlanta. W. A. Brown Instrs.. Inc ....... . 
IL Chicago, Century Elctrns. ............ . 
KS Kansas City, ATECH, Div. 6f ATA, Inc. 

MD BaHimore, Eastern Instrmn. Corp. . ... . 
MA Boston, R. Perron Co ................. . 
MI Detroit, Carter McCormic & Peirce ..•. 
MN S. St Paul, Northport Engrg. ......... . 
MO St Louis, ATECH, Div. of ATA,Inc. ... . 
NH Merrimack. Ray Perron & Co. Inc ..... . 
NJ Woodcliff Lake, Eastern Instrmn. . .... . 
NM Albuquerque, Techn. Mktg. Assoc. ... . 
NY Liverpool, NTS Assocs.. Inc ........... . 
NC Cary, W. A. Brown Instrs.. Inc. .: ...... . 
OH Cleveland, Carter McCormic & Peirce 

OH Dayton, Carter McCormic & Peirce ... . 
OK Tulsa. Airep Elctms. ................ .. 
OR Beaverton, H. Levinson Co. . ......... . 
PA Philadelphia. Eastem Instrmn ......... . 
PA Pittsburgh, Carter McCormic & Peirce 

205-830-9224 
602-944-9185 
213-596-6676 
415-960-tllt 
619-276-5441 
303-779-5285 
203-796-0261 
203-673-4825 
301-384-8500 

305-776-6661 
305-723-0776 
407-646-9660 
404-449-7160 
312-777-9700 

913-266-9644· 
301-792-7039 
617-449-6162 
313-477-7700 
612-457-8000 
314-576-2884 
603-424-4423 
201-684-0907 
505-345-8921 
315-451-1091 
919-460-1120 

216-826-0400 
513-836-0951 
916-494-7711 
503-690-1312 
215-355-7700 

....................................... 4t2-733-7490 
TX Austin, Airep Elctrns. .. .. .. .. .. .. .. . ... 512-327-0778 
TX Dallas. Airep Elctrns. .................. 214-349-4360 
TX Houston, Airep Elctms. ................ 713-844-8171 
UT Ogden, Aztec Entprs..lnc. .............. 801-621-1655, 

801-355-9256 
WA Seattle, H. Levinson Co ............... 206-382-1300 
WI Milwaukee, Century Elctrns. SIs. ..•... 414-645-3680 
Can Calgary, Alberta. Digidyne, Inc. ........ 403-262-7744 
Can Montrea~ OigiDyne Inc ................ 514-631-1891 
Can Ottowa. Ont, Digidyne, Inc ............. 613-727-5632 
Can . Rexdale, Ont.. Digidyne, Inc.... . . . . . . . .. 416-674-0444 
Can Vancouver, B.C. Digidyne, Inc. ........ 604-736-0114 

Kessler Ellis '8 The 
Over Largest 

100.000 Relav & 
Counters '.. Switches 
In Stock Dlstflbutor 

In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
(213) 452·1229 

Manufacturers.and Sales Offices Directory 

KEPRO CIRCUIT SYSTEMS, 630 Axminister Dr. Fenton, 
M063026, Tel: 314-343-1630; EmpL: 17; Sis. Mg," Jefl R. 
Keil; Dis/. Mgr" Jell A. Keil 

FAX: 201-294-8097 
KESSLER-ELLIS PRODS., 120 1st Ave. Atlantic 

Highlands. NJ 07716, Tel: 201-291-0500, 800-631-2165, 
TELEX: 13-2496; FSC No.: 28222; Empl.: 85; Sis. Mgr" 
Karen Henderson .............................. 0·1134 

Local Sales Offices & Reps 
AL Brimingharn, Bryco ................... 205-672-9760 
CA Costa Mesa. FLW " ...... ".......... 714-751-7512 
CA Hayward, FLW ........................ 415-786-9070 
CA San Diego, FLW ...................... 619-2iNl993 
IN Indianapolis. Ronald Ray & Assoc. .... 317-841-9144 
MA Salem. COM Assocs. ................. 617-741-3166 
MI Sou1hfield. Bill Coombe SIs. Co ........ 313-355-1511 
NJ Stanhope, Nota-Tek .................. 201-347-1490 
NC Kernersville, Heritage Elclrl. SIs. Assocs. 

........................... ,........... 919-996-4374 
OH Chagrin Falls. RPM IndL SIs. .......... 216-247-3295 
TX Dallas. Devices. Inc ................... 214-991-1202 
WI Oconomowoc, Atlas Instr .............. 414-387-8759 

Local Distributors 
CA Los Angeles, ELL Instrs. .............. 213-685-7020 
CT Middletown, EI.L Instrs. .. . . . . . . . . . . . .. 203-346-6646 
FL Bartow, Chernco .Elec. Supp. .......... 813-533-3165 
FL St Petersburg, Chemco Elec. Supp .... 813-577-7774 
FL Tampa. Chemco Elec. Supp ........... 813-621-8611 
GA Norcross, A A EIec. ................... 404-449-6670 
HI Honolulu, Process Valve & Control ... 606-834-7675 
IL La Salle, Complete Indl. Entprs ........ 815-224-1485 
IA Cedar Rapids. Hupp Elec. Motors..... 319-366-0761 
IA Davenport. Hupp Elec. Motors ........ 319-322-3168 
LA W. Monroe, Weaks Supp. Co. ......... 316-323-8831 
ME Bangor, Holmes Distrs. ................ 207-942-7357 
ME Portland, Holmes Distrs. .............. 207-774-5901 
MD Sparks. EI.L Inslrs. ................... 301-771-4800 
MA Burlington, EI.L Instrs. ........ "....... 617-272-9450 
MA W. Springfield. Control Engrg. ......... 413-781-1330 
MA Wilmington, Sian Elec. Supp .......... 617-656-5050 
MI Ann Arbor, Madi$On Elec .............. 313-665-6131 
MI Ann Arbor, McNaughton & McKay .... 313-995-9515 
MI Jackson, Madsion Elec. ............... 517-783-2735 
MI Kalamazoo, Madison Elec. ............ 616-342-1965 
MI Madison Hgts., McNaughton & McKay 

....................................... 313-399;7500 
MO Maryland Hgts.. French Gerleman Elec. 

....................................... 314-569-3122 
NH Manchester, Holmes Distrs. ........... 603-669-5060 
NJ Green Brook. Apparatus Elctrl. Supp ... 201-752-8400 
NY Clarence, Trott Elctms. ............... 716-634-8500 
NY Elmira. Brady Supp .................... 607-733-6591 
NY Pittsford, Trott Elctrns. ................ 716-566-8251 
NC Charlotte, Trott Elctrns. ............... 704-376-2237 
OH Cleveland, Pioneer Sian ............... 216-587-3800 
OH Dayton, Pioneer Dayton .............. 513-236-9900 
OH Toledo, Girkins Elec ................... 419-476-5600 
TN Nashville, A A EIec. ................... 615-832-6632 
WI Oconomowoc, Atlas Instrs ............. 414-367-8759 

FAX: 312-390-9338 
KESTER SOLDER DIV., Litton Sys., Inc., 515 E 

Touhy Ave, Des Plaines. IL 60018, Tel: 312-297-1600, 
TWX: 910-221-2100; Empl.: 350; Sis. Mgr" Mack J. 
Haraburd; Dis/. Mgr" carl Voelkel. . .. . . . .. . .• •. C·1758 

Local Sales Offices & Reps 
CA Anaheim ............................. 714-87Hl280 
NJ Newark ............ " .. .. .. .. .. • ....... 201,589-0246 

KEVLlN MICROWAVE CORP., 26 Conn St, Woburn, MA 
01801, Tel: 617-935-4800, TWX: 710-393-1239; FSC ~.: 
25634; Empl.: 120; Sis. Mgr" James E Riley , 

FAX: 814-781-7648 
KEYSTONE CARBON, Thermistor Div, 1935 State 

Street, St Marys. PA 15957, Tel: 814-781-1591, TELEX: 
91-4517; FSC No.: 75-283; EmpL: 1200; SIs. Mgr: John A. 
BrOCk; Dist. Mgr" John A BrOCk ......... 801847-1849 

Local Sales Offices & Raps 
CA Orange, EI Dorado SIs. .............. . 
CA Redwood City, Hickey Inds. SIs. ...... . 
CA San Diego, EI Dorado SIs. .......... .. 
CT Wethersfield. W. Labant ............. . 
GA Marietta. J.J. Amold .................. . 
IL West Dundee, W. S. Heffron ........ .. 
IN Fort Wayne. R.O. Wh~esell & Assocs. 

IN Indianapolis. A.O. Wh~esell & Assocs. 

714-538-7252 
415-594-9978 
619-549-2202 
203-529-0048 
404-427-1062 
312-426-6472 

219-432-5591 

. . . . . . .. . . .. . . .. . .. . .. .. . .. .. . .. . .. . . .. 317-359-9283 
IN Kokomo, A.O. Wh~esell & Assocs. ...• 317-457-9127 
KS Shawnee, Benson Engrg. ............. 913-491-4446 
MI Farmington Hills. J.L Montgomery Assocs. 

. . . . . .. . . .. .. . . .. .. . .. .. .. . .. . .. . .. . . .. 313-489-0099 
MN Minneapolis. Dave Marrone ......•.... 612-566-6573 
MO St Louis. Frank H. Ring .. "........... 314-963-2511 
NY Rochester, Foster & Wager ...... " ... 716-385-7744 
OH Cincinnati. R.O. WhHeselt & Assocs. ... 513-521-2290 
OH Cleveland, A.O. Wh~esell & Assocs. .. 216-447-9020 
OH Columbus. A.O. Wh~esell & Assocs. .. 614-888-9396 
OH Dayton, A.O. Wh~eseIl & Assocs. ..... 513-296-9546 
NC 'Cary, J. E Shea ....................... 919-481-2475 
PA Pittsburgh, A.O. WMesell & Assocs. .. 412-983-6161 
TX Dallas, Benson Engrg. ................ 214-352-7541 
TX Houston, Benson Engrg. .............. 713-672-2194 
EXP NY, Inwood. Minthorne Int'L ........... 516-239-0767 
Can Burlington, Ont.. Donald J. Hyslop.. . . . 416-333-3520 

Local Distributors 
P;z Scottsdale, Allied Elctms. ............. 602-99Q-9549 
CA Garden Grove, Allied Elctms. ......... 714-554-0731 
CA Inglewood. Newark EIctms. ........... 213-671-7066 
CA Santa Clara. Allied EIctms. ............ 406-727-1690 
CO Wheatridge, Allied Elctrns. ............ 303-425-7144 
FL Ft Lauderdale, Allied Elctms. ......... 305-486-0500 
GA Atlanta. Allied Elctrns. . . . . .. ... . .. . .. .. 404-237-3366 
IL Elgin, Allied EIctms. ................... 312-69N!2oo 
MA Wilmington, Allied Elctrns. ............ 617-942"()150 
MI Westland, Allied Elctms. .............. 313-595-6565 
MN Minneapolis. Allied Elctms. . . . . . . . . . . . . 612-559-9545 
MO St Louis. Allied Elctrns. ............... 314-876-1229 
NJ Springfield. Newark EIctms. ........... 201-376-9500 
NY Mineola. Allied EIctms. . . .. . .. ..... . ... 516-246-2360 
NC Cary, Allied Elctms. ...... " ...... "... 919-467-0720 
OH Willoughby, Allied EIctms. .. .. ...... ... 216-951-0908 
OK Tuisa,Allied Elctrns. .................. 916-663-7630 
PA Bala Cynwyd. Allied Elctms. .......... 215-667-6940 
TX Ft Worth, Allied Elctms. . .. . .. ... . ... .. 817-336-5401 
TX Houston, Allied EIctms. ............... 713-445-7123 
VA Alexandria. Allied Elctms. •............ 703-836-5002 
WA Seattle, Allied Elctrns. ................. 206-767-5772 
WI Milwaukee, Allied EIctms. ............. 414-463-2662 

KEYSTONE ELECTRONICS CORP., 31..Q7 20th Ad.. 
Astoria, NY 11105-2017, Tel: 716-956-8900, TELEX: 35-
3700, FAX: 716-956-9040; FSC No.: 91833; EmpL: 80; SIs. 
Mgr" Chartes Gold; Dist. Mgr: Len Lenzen .... C·1705 

KEYTEK INSTRUMENT CORP. 260 Fordham Rd.. 
Wilmington, MA 01887, Tel: 617-656-0960, TELEX: 
951389 KEYTEK BURL; Sis. Mgr" Michael Hopkinbs 

KEYTEK KEYBOARDS CANADA INC. 16 Mary St.. 
Units 3 & 4, Aurora. Ontario, Canada L4G 3W8, Tel: 416-
727-9491; Empl.: 20 

KEY TRONIC, P.O. Box 14687, Spokane, WA 99214, Tel: 
509-926-8000, TWX: 510-773-1885; FSC No.: 52833; 
Empl.: 1350 

kg. 
FAX: 818-798-1466 

KGS ELECTRONICS, INC., 2029 N. Lincoln Ave., 
Pasadena. CA 91103, Tel: 816-796-0786; EmpL: 50 
......... : . . . .. . . . . .• .. .. . .. .. .. . . . . .. . .... 0·2126-2127 

720 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
/.Dcal Sales Offices & Reps 

TX Hurst, McGarrah & Assocs. ........... 817-26&-3557 

WALTER KIDDE, Div. of Kidde, Inc., Fire Sys. 
Operations. P.O. Box 1147, Wake Forest, NC 27587, Tel: 
919-556-6811, TElEX: 802569 WALTKlDOE; ErnpL: 250; 
Sis. Mg': Arody Halasz 

KI. INDUSTRIES INC. P. O. Box 166, Elmhurst, IL 80126, 
Tel: 312-449-1990, TElEX: 721496; EmpL: 30; SIs. Mg': 
Henry W. Faller 

FAX: 213-542-4943 
KIKUSUI INTERNATIONAL CORP. 19601 Mariner 

Ave., Torrance. CA 90503. Tel: 213-371-4662, ~545-
8764, TWX: 910-346-7648 .. 001414-1415,1824-1825 

Local Ssles Offices & Reps 
AL Huntsville, Morard & Co.(MOCO) . . . . . . 2lJ5.881-5988 
I\Z. Chandler, Vic Myers Assocs. . . . . . . . . . . 602-241-9324 
CA Carson. Amascc South •.....•........ 213-516-8561 
CA Sunnyvale, Amascc North .... :....... 406-733-6690 
CO Aurora, R & R Instrmn. .•.. . . . . . . . . . . . . 303-34Q-6728 
CT Madison. Eastroni .. Inc. .. . . . . . . . . . . . .. 203-421-4514 
FL Melbourne, EMS, Inc ...•.............. 305-724-1027 
FL Plantation. EMS,Inc. •................. 305-587-7146 
FL Sarasola, EMS, Inc .....•.............. 813-923-2804 
HI Honolulu, Honolulu EIctms. ........... 808-949-5564 
IL Elmhurst, Seclor Engrg. Sis. .......... 312-530-7850 
IN Indianapolis, Seclor Engrg. Sis. ....... 317-642-1120 
KS DeSolo, Midlec Assocs. . . . . . . . . . . . . . .. 913-441-6565 
MD Whealon, Brimberg Sis. (power Supp.) 

MA Bedford, Easironix ................... . 
MI Plymoulh, EOS Sys, Inc. ............. . 
MN Minneapolis, Seclor Engrg. Sis. ...... . 
MO St Louis, Midlech Assocs. ........... . 
NJ Teaneck, Scientific Oves. East ....... . 
NM Albuquerque, Vic Myers Assocs.. Inc. 

NY Rochester, EIC Elclms. ...........•... 
OH Chesterland, EOS Sys, Inc. .......... . 
OH Dayton, EOS Sys, Inc. ..•............. 
OK ParkhilL Scientific OVeS.-8.W ......•... 
OR Portland, Synlek, Inc. . ..•.........•... 
PA Pittsburgh, EOS Sys, Inc. ............ . 
PA Springhouse, Scientific Oves. East ... . 
TX Austin, Scientific Oves. SW .......... . 
TX Houston, Scientific Oves. SW ........ . 
TX Richardson, Scientific Oves. SW ..... . 
UT Sa~ Lake CiIy, Inlerrnounlain Inslrs. .•. 
VT Shelburne, EasIronix ................ . 
WA Kirkland, Syntek, Inc. ...•.........•.... 
WI Milwaukee, Seclor Engrg. Sis. ........ . 
PR San Juan, David S. Temant .......... . 
Can Burnaby, BC, Interfax Sys, Inc ........ . 
Can Mississauga, Ont, Interfax Sys, Inc. .. . 
Can Nepean, Ont, Interfax Sys, Inc. ...... . 
Can St Lauren~ Que., Interfax Sys, Inc .... . 

KILO 
INTERNATIONAL 

301-946-2670 
617-275-5775 
313-455-7920 
612-593-1809 
314-275-8666 
201-837-1035 

505-884-6878 
716-544-4392 
216-729-2222 
513-236-7676 
918-457-4888 
503-636-6793 
412-261-2604 
215-643-3335 
512-442-6215 
713-864-1711 
214-231-8106 
801-487-3151 
802-985-3743 
206-488-0394 
414-352-8280 
809-762-2688 
604-430-1410 
416-671-3920 
613-726-6888 
514-336-0392 

FAX: 714-596-0681 
KILO INTERNATIONAL, 2118 0 Slr~ La Verne, CA 

91750, Tel: 714-593-4826; FSC No.: 05129; EmpL: 50; Sis. 
Mg': James T. Davis; Dis!. Mg': James T. Davis 
..•..•........................................... A·2076 

FAX: 805-684-9679 
KILOVAC CORP., Box 4422, Santa Barbara, CA 93140, 

Tel: 805-684-4560, TWX: 910-336-1141; FSC No.: 18741; 
EmpL: 85; Sis. Mg': Patrick McPherson, VP Sis. & MkIg. 
..... .. .. . .. . .. . ... ..... . . .. . ... . . . . .. . .•.. 801510-1515 

Local Sales Offices & Reps 

CA CarT1lbeIL Kottmeier Assocs. . . . . . . . . .. 408-371-8700 
CA Tanana, High Voltage SIs. ......•..... 818-881-9194 
FL St Pelersburg, K-Square ............. 813-381-1893 
GA Atlanla, Electro Tech ................. 404-282-1522 
IL Elgin, Gassner & Clark, Inc. ........... 312-695-9540 
IA Cedar Rapids, H. R. Brown SIs. Co. ... 319-366-0635 
KS Olathe, M. E. Bettis Co. ............... 913-764-0621 
KS Wichita, M. E. Bettis Co. .. .. . . . . .. ... .. 316-265-8250 
MD Columbia, Tyler Griffin Co ............. 301-995-1215 
MN Osseo, Gaffney SIs. ................... 612-425-5484 
MO St Louis, Abrams & Assocs. .......... 314-569-0447 
NM Albuquerque, Cleveland EnIprs., Inc. •. 505-265-7893 
NY Great Neck, Trionic Assocs. .......... 516-466-2300 
NY Rochester, Lamb Comp., Inc. .. . . . . . . .. 716-323-1250 
NY Syracuse, Lamb Comps., Inc. ......... 315-455-2469 
NC Winston-salem, DGW,lnc ............. 919-768-7166 
OH Cleveland, Electronic Components, Inc. 

216-331-5330 
OH Columbus, Electronic Camp. Inc. ..... 614-231-2318 
OH Miamisburgh, Electronic Comps., Inc. 

OR TIgard, Components W_ Inc. ....... . 
PA Paoli, Tyler Griffin Co. ............... . 
TX Dallas, Edward F. Aymond Co ........ . 
WA Redmond, Components W_ Inc. ... . 
Can Brit Columbia, Macom Agencies, Ltd 

513-886-3340 
503-684-1671 
215-647-1550 
214-826-7620 
206-885-5880 

. . . . .... .. . .•.. . . . . . .... .. . . . . .. . ... . .. 604-271-2861 
Can Etobicoke, Ont, Dynasty Comps. . . . . .. 416-674-8060 
Can Nepean, Ont, Dynasty Camps. . . . . . . .. 613-723-0725 
Can Quebec, Dynasty Comps. ............. 514-694-0275 

KINEMETRICS/SYSTEMS, Kinemetrics, Inc., 222 
Vista Ave., Pasadena, CA 91107, Tel: 818-795-2220, 
TElEX: 67-5402; EmpL: 65; Sis. Mg': A. M. Sereci 

KINEMETRICS/TRUETlME, 3243 Santa Rose Ave, 
Santa Rosa, CA 95407, Tel: 707-528-1230, TELEX: 
176687 (TRUETIME SARO), FAX: 707-527-6640; EmpL: 
38; Sis. Mg': R. J. Dielman 

KINETIC SYSTEMS, 11 Maryknoll Dr. Lockport, IL 60441, 
Tel: 815-838-0005, TWX: 91 D-638-2831 , FAX: 815-838-
4424; EmpL: 170; Sis. Mg,: R. H. Brislan 

KINGS ELECTRONICS CO., INC. 40 Marbledale Ad, 
Tuckahoe, NY 10707, Tel: 914-793-5000 

KING WIRE & CABLE CORP., 179-45 110 Ave" Jamaica, 
NY 11433, Tel: 716-857-4422, TElEX: 96-8858; FSC No.: 
06145; SIs. Mg': David Berger 

KIPP & ZONEN, Enraf-Nonius, 390 Central Ave. 
Bohemia, NY 11716, Tel: 516-589-2885, aoo-645-1025, 
TElEX: 0960250, FAX: 516-589-2068; EmpL: 25; Sis. 

Mg': Wm. Novack; Dist. Mg': Wm. Novack 

KISTILER-MORSE, 10201 Willows Rd N.E. P.O. Box 3009, 
Redmond, WA 98073, Tel: 206-681-8000, FAX: 206-883-
4893; SIs. Mg': SIan lsenhath 

I KLC/KARL LAMBRECHT CORP. 4204 N. Lincoln Ave., 
Chicago, IL 60618, Tel: 312-472-5442, TELEX: 759819, 
FAX: 312-472-2724; Empl.: 29; Sis. Mg': Raymond 
Lambrecht 

KLM ELECTRONICS, 16890 Church St, P.O. Box 816, 
Morgan HilL CA 95037, Tel: 408-779-7363, TWX: 910-59D-
4468; EmpL: 250; Sis. Mg': Chuck McKinney 

KLOCKNER MOELLER, 4 Strathmore Rd, Nalick, MA 
01760, Tel: 617-655-1910, TELEX: 94-6434; Empl.: 250 

KMC SYSTEMS, INC., 140 Greenwood Ave. (Bldg. 3), 
Midland Pk., NJ 07432, Tel: 201-447-0007; EmpL: 120; SIs. 
Mg': E. Verde< 

Local Sales Offices & Reps 
UT BountiluL LectroL Inc. .............•... 801-292-7674 
Can Downsview, Ont, Displayco, Ltd ...... 416-663-6405 

KNOWLEDGEWARE, INC" 3340 Peachtree Rd, N.E. Sle. 
1100, Atlanla, GA 30028, Tel: 404-231-8575, TElEX: 
544080; FSC No.: 7030-0003; EmpL: 1256; SIs. Mg': 
Donald P. Addington 

KNOWLE 

KNOWLES ELECTRONICS, INC. 3100 N. Mannheim 
Rd, Franklin Park, IL 60131, Tel: 312-455-3600, TWX: 433-
0330, FAX: 1-312-455-9203; SIs. Mg': Reginald G. 
G~VP-MkIg. 

ER-MoELLE 

FUll LINE AUTHORIZEO OISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 fletcher Dr. los Angeles, California 9D039 

213-660-1310 
CAll TOll FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

4. PUSH BUTTON 

5. CAM SWITCH 

6.SEE THRU ~51 
HIGH IMPACT 1!1 III 
PLASTIC ' 
STARTER • - _ 

/--

I @ : 

i • ':rl !li!1 
'I'" II ~ I' FREE LlNECARD AND ,"*'&,H ~~! CATALOG 20EY ON REQUEST 

I t*l ;I ~ , :.1 
3. PROGRAMMABLE COUNTER 

'CUSTOM ENGRAVING & TAMPO-PRINTTO YOUR SPECS. 
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KOASP 

FAX:--814-362-8883 
KOA SPEER ELECTRONICS. Bolivar Dr. p.o. Box 547, 

Bradford, PA 16701, Tel: 814-362-5536, TELEX: 91-4404, 
TWX: 510-&95-5921; FSC Il10.: 09021; ~: 3000; SIs. 
Mgr; L G. Holzwarth; Dist. Mgr; L Rice 
..•.. ......•.••... ..........•...•... Aoll02, 1948-1950 

Loc8J Sales 0ftice8 & Reps 
AL Huntsville, cartwright & Been ••.•.. . . . 205-830-1540 
AZ Phoenix, Howe & Howe Sis. .•..••.••. 602-264-7971 
CA Garden Grove, ELSCO EIctms. ..•••.. 714-891-4621 
CA San Diego, Wesbep .....••..••.•.•... 619-566-6580 
CA Santa Clara. CaItron Comps. .......... 408-980-0181 
CO Boulder, R G. Entprs. .•.............•. 303-447-9211 
CT Middlelown, Gerber SIs. .............. 203-347-3000 
FL Altamonte Springs, APM Assocs. •.••. 305-669-6831 
FL Ft Lauderdale, APM Assocs. . . . . . • . . • . 305-978-9941 
FL Tampa, APM Assocs. • .. ..•. ... .•••••. 813-886-2457 
GA Non;ross, cartwright & Been .. . . . . . . . . 404-36IH)160 
IL Arlington HgIs., C. L Greenslade Sis. 

IN Fort Wayne, John F. Kilfoll ........... . 
KS OVerland PI<. Spectrum Sis. ••...••••. 
LA Covington, Cartwright & Been ....... . 
MA Waltham, Gerber SIs. ................ . 
MI Troy, C. a Jensen & Assocs. .•.•.•••• 
MN Edina, Grayden & Flemmer .......... . 
MS Jackson, cartwright & Been ......•... 
MO Hazelwood. Spectrum Sis. •.•.••.••.•• 
NM Albuquerque, SynTech .•.•.•......•.. 
NY East Rochester, TrHech EIctms. .•... 
NY Endwet~ Tn-Tech EIctms. •.•....•.•..• 
NY Fayetteville, Tri-Tech EIctms. ........• 
NY Fishkil~ Tri-Tech EIctms. ., ..•..•. " ... 
NY Great Neck, MOS Assocs. ..•....••..• 
NC Charlotte. cartwright & Been ......... . 
NC Raleigh, cartwright & Been .......... . 
OH Cincinnati, John F. Kilfoll. ............ . 
OR BeavertQn, Earl & Brown Co. ......... . 
PA Wynnewood, Metz-Benham Assocs. .. 
TN Knoxville, Cartwright & Been •......... 
TN ~is. cartwright & Been ......... . 
TX Lewisville, Jim Hughes ..•............ 
WA Redmond. Earl & Brown Co. ....•..... 
PR San Gennan, Digit-Tech Sis. ....•.••.. 
Can Ontario, Cantronics Lid. ........•...•.. 

Loc8J DistJjbutcJIs 
AZ Fin HiI~ ReD Inds. ................... . 
AZ Phoenix, cameo EIcIm Comps. ...... . 
AZ Phoenix, Sterling EIctms. •............ 
AZ Tempe, T.T.L. ..•...•..•...•.....•..•.. 
AR Little Rock, CarIton-Bates •.•.•..•....• 
CA Campbel~ Lartronics ...•.•....•.•..... 
CA Chatsworth, MIL-Comm Distrs. ....... . 
CA Chatsworth. T.T.l ........•..........•. 
CA Costa Mesa. Eric EIctms. •...•..••.... 
CA Fountain Valley, Comps. Ctr .......... . 
CA Garden Grove, NaIl EIctms. ....•..... 
CA Irvina, KEL.EX ...••.•..........••....•. 
CA Milpitas, T.T.I ......................... . 
CA Orange, Ryno EIctms. ••........••..•. 
CA San Diego, Ryno EIctms. •...•..••.••• 
CA San Diego, T.T.l ....•................. 
CA San Jose, Eric EIctms. ••.•...•..••.••. 
CA Santa Clara. Components Ctr. . ...... . 
CA Sunnyvale, SAl .....•.•..•...••..•.••. 
CO Boulder, R G. Entprs. ................ . 
CO Denver, T.T.l .••......•..•.••••....... 
CO Englewood. Shelly-Ragon EIee. Parts 

CT SIreiIord, T.T.I. ••.•.•...•.••.........•. 
CT Stratford, Utronics .••••••.•.....•...•. 
CT Wallngford. Midstate EIctms. •......•. 
FL Orlando, m ......................... . 
FL Tampa, Reptron EIec. ......•.•...•.... 
FL W. Palm Beach, Nunni EIcIm Supp. •. 
GA Allan1a, Prehler EIctms. •.•....•.....•• 
GA Non;ross, T.T.l ••........•••..•..•.... 
IL Elk Grove Village, GBL/Gooid EIctms. 

IL Elk Grove VI., Prehler EIctms. .•.....•• 
IL Rosemont, Advent EIctms. ........... . 
IN Indanapols, Advent EIctms. .........• 
IA Cedar Rapids, Advent EIctms. ....•.•• 
IA Cedar Rapids, Dee EIctms. ..••......• 
MD Baltimore, Radio EIee. Svc. Co. ...... . 
MD Beltsville, Radio EIee. SVc. ..•.......•• 
MD Columbia, Jaco Comps. ............•• 
MD Columbia, T.T.l ...................... . 
MA Billerica, Baldwin Comp. Ctr. . ........ . 
MA Hinglam. Sager EIee. Supp. ...•..•..• 
MA Norwood, Gerber EIctms. ............ . 
MA Wilrrington, J.V. EIctms. . : ..•...•..•.•. 
MA Wilrrington, T.T.l -•.•••.•.•.•....•.•.•. 
MA Wobum, Sterling EIec. .•.•••.••••• ~ ••• 
Mt Ann Arbor, Wedemeyer ..•............ 
MI Farmington Hills, Advent EIctms. ..•... 

312-593-3450 
219-436-7233 
913-648-6811 
504-892-1780 
617-890-3334 
313-643-0506 
612-941-1120 
601-981-1170 
314-731-5151 
505-266-7951 
716-385-6500 
607-754-1094 
315-446-2881 
914-897-5611 
516-467-3966 
704-536-0303 
919-876-4130 
513-791-6150 
503-643-5500 
215-69fH300 
615-693-7450 
901-362-8345 
214-221-1536 
2OIH!85-5064 
809-892-4260 
416:-297-8668 

602-483-6412 
602-269-6201 
602-268-2121 
602-431-1191 
501-562-9100 
406:-379-6454 
818-998-3111 
818-709-1010 
714-751-1185 
714-979-0433 
800-854-2451 
714-863-1230 
406:-948-55n 
714-637-0200 
619-453-8430 
619-567-4688 
408-432-1111 
406:-988-3751 
406:-745-0800 
303-447-9211 
303-429-6806 

303-744-3801 
203-375-1400 
203-378-4201 
203-265-9900 
305-859-1000 
813-855-4656 
305-684-0320 
404-447-5540 
404-662-0911 

312-593-3220 
312-364-6070 
312-298-4210 
317-672-4910 
319-363-0221 
319-365-7551 
301-529-0500 
301-937-9100 
301-995-6620 
301-995-1331 
617-667-6710 
617-749-6700 
617-769-8000 
617-657-6523 
617-658-4700 
617-938-6200 
313-665-8611 
313-4n-l650 

Manufacturers and Sales Offices Directory 
MI Farmington Hills, Prahler EIctms....... 313-476:-7084 
MI l..ivOnia.Reptron EIctms. .•.•••.•..••.. 313-525-2700 
MI, St Clair Shores. SPEMCO ...•........ 313-nl-2700 
MN Eden Prairie, T.T.I. ••.•••.•...•..•.••.. 612-944-5080 
MN Hibbing, Minn Tech EIctms. ........•.. 218-262-5228 
MN St Pau~ Shelley-Ragon EIctms. .. . . • . . 612-642-2828 
MO Independence. Shelley-Ragon E,Ictms. 

816:-254-3410 
MO St Louis, Franklin EIctms. ..•.•.. .. •.•. 314-993-5333 
NE Uncaln. Scott EIctms. .••. • • . . • . . • . . . . . 402-466-8221 
NH Nashua, Brevan EIctms. ...•.......... ,803-669-7230 
NJ Mountainside, Enox Resistor Co. . . .. .. 201-654-7600 
NJ Parsippany, Fabe Electro Sis. •..•..... 201-299-1123 
NY Amherst, Standard EIctms. •.. . • . •• . . • . 718-691-3801 
NY Buffalo, Sunvnit 0isIrs. ••. . .•..••••. .•. 716:-887-2845 
NY E Syracuse, Add EIctms. ..•.••.•..... 315-437-0300 
NY Hauppauge, Fairmont EIcIm SIs....... 516:-231-3313 
NY Hauppauge, Jaco . ..•.••. . .••••••.. .•. 516:-273-5500 
NY MeMIIe, SAL ......................... 516-293-2710 
NY Rochester, Summ~ 0Istrs. ............ 716:-334-8110 
NY Ronkonkoma, Baldwin Camp. Ctr. .. . . . 516-568-5700 
NY Ronkonkoma, Prime Comps. ...... , ... 516:-737-1730 
NY Ronkonkoma, T.T.l .....•..•.....•.... 518-737-2000 
NY Valley Stream, L & S EIctms........... 516:-561-2474 
NC Greensboro, GoId<in EIctms. ..•......• 919-294-4653 
NCRaleigh, Rasco •.•......•..•......•..• 919-781-5700 
NC Raleigh, Southeastern Radio ••.•....•• 919-828-2311 
OH Cleveland, Roberts Elect. Corp. ....... 216:-238-1711 
OH Columbus. T.T! .•..••.....•.•.... , .•• 614-848-5nO 
OH Worthington, Reptron ...•......•.••... 614-436-6675 
OK Tulsa, Altair Co. . . . . . . . . . . . . • . . . . . . . . .. 918-252-5781 
OR BeavertQn, Murphy Elctms. ••........• 503-642-2001 
PA Drexel HII~ Kass Elctms. Oisl ,........ 21 ~9-2300 
PA Erie, Rem EIctms...................... 814-453-5626 
PA Hanisburg. Cumberland EIctms. ..•... 717-233-5883 
PA Philadelphia. PEl/Genesis... . .. •••... 215-673-0400 
PA Philadelphia, Shap .•. . . . . • . . • . . . . . . . . • 215,969-3300 
RI Pawtucket, Major Edwards ..•..••..... 401-725-7400 
TN Knoxville, Bondurant Bros. .....•..•... 615-573-9151 
TN Memphis. Bluff CIty EIctms. .••.••.•..• 901-345-9500 
TN Nashville, Bluff City Elctms. ..•.•. _..... 615-242-8000 
TX Dallas. Shelley-Ragon ...•...•..•.•... 214-349-2424 
TX Ft Worth. T.T.l .•.••...•.••.•••....... 817-831-6300 
TX Ft Worth. T.T.lInc. •..•.....•......... 817-831-0441 
TX Houston, Altair Co. ., . . . . . . . . . . . . . . . . . . 713-462-3029 
TX Richardson, Altair Co. ................. 214-231-5166 
TX Richardson, COl ...................... 214-644-3444 
TX Richardson, Jaco ..................... 214-235-9575 
WA Redmond, Murphy Elctms. •..•........ 208-881-1234 
WA Redmond, Shelley-Ragon.. . .•.. . . .••• 206:-883-2220 
WA Radmond, T.T.I. .••.....•.••......•.•.. 206:-892-0291 
WI Oconomowac, G WEIctms. . . • . . . . . . .. 414-567-9445 
Can Mississauga, On!., Prelco .•..•.....••. 415-678-0401 
Can Montreal, aue., Prelco ....•........••. 514-389-8051 

KODE. Odetics. 1515 S. Manchester Ave., Anaheim, CA 
92802, Tel: 714-756-0400, TWX: 910-595-2680; FSC Il10.: 
62767; Empl: 40; SIs. Mg,: Dick Miller 

KOEP PRECISION STANDARDS, INC., IC Coan 
Place, Metuchen, NJ 08840, Tel: 201-549-9260/9282 
TWX: 710-998-0503; FSC Il10.: 57114; Empl: 9; SIs. Mg,: 
Cynthia Keep; Dist. Mgr: Cynthia Keep ........ 001283 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. ..••.•.... 602-947-4297 
CA Torrence. Cutlas EIctms. •........•.••. 213-324-7360 
CO COmmerce CIty, Williams Assocs. . . . . . 303-289-5647 
111M Albuquerque. Williams Assocs. ....... 505-255-1838 
NY Binghamton, Tae-Rep •.•.••..•....••. 607:722-9265 
NY Rochester, Tee-Rep.................. 716-566:-8710 
UT San Lake City, Williams Assocs. ••...• 801-532-nOl 

KOLIN INOS. Box 300, Pound Ridge, NY 10576, Tel: 914-
784-5ns, FAX: 914-784-5386; Empl.: 30; SIs. Mgr; J. 
Kolinsky 

KOllSMAN INSTR., 220 Daniel WebSter Hwy. Merrimack, 
NH 03054, Tel: 803-669-2500, TELEX: 94-3537, TWX: 
710-366:-8883; EmpI.: 2200 

KONTES, Kimble Div. of OWens/It. 1001 Spruce St., 
Vineland, NJ 08380, Tel: 609-892-8500, TWX: 510-687-

, 8967 

KONTRON ELCTRN8., 630 Clyde Avenue, Mountain 
View,CA94039-723O, Tel: 415-965-7020, TWX: 910-378-
5207, FAX: 415-965-3505; EmpI.: 60; SIs. Mgr: Bob 
Woyciehowsl!Y ' 

KOOL TRONIC, INC. Hamilton Ave., Hopewel~ NJ 08525, 
Tel: 809-488-3400, TELEX: 843345, FAX: 809-466:-1114; 
~:180 

KOOLTRONIC, INC. 1700 Morse Avenue, Ventura, CA 
93003, Tel: 805-642-8521, FAX: 805-658-2901 

KORRYELECTRONICS CO. Criton Technologies, 
901 Dexter Ave. N. Seattle, WA 981 09, Tel: 206:-291-1300, 

, TWX: 910-444-2295; EmpI.: 410; SIs. Mgr: Bob Simpson 

KRAFT DYNATRONIl<, INC. 105 Power St., AriIery, WI 
54001, Tel: 715-268-8118, 800-626-7172, TWX: 297861 
DYTX UR, FAX: 715-288-8183; EmpL: 25; SIs. Mgr: R W. 
Kappler, Dist. Mgr: R W. Kappler, Natl Sis. Mg. 

KRECKMAN, HERB, CO. Cresco, PA 18326, Tel: 717-
595-2212; EmpI.: 4 

IrtA. 
KR ELECTRONICS, INC., 91 Avenel St., Avene~ NJ 

07001, Tel: 201-636:-1900; FSC Il10.: 55259;~: 15; SIs. 
Mg': Frank Senkewicz •..••.•...•.•.•.•.. Aol&66-1668 

Local Sales Offices & Reps 
CO englewOOd. Tech. Mktg. Co. .......... 303-n0-6994 
IL Elmhurst, Utronix Sis., Inc. •...•...•.•• 312-834-1100 
OH Kettering. Frank Bold & Assocs........ 513-298-6145 
TX Dallas. Kay Todd Assocs. .• .•.•.. .•..• 214-458-8833 

FAX: 603-624-0634 
KRL/BANTRY COMPONENTS, INC., 160 Bouchard 

St., Manchester, NH 03103, Tel: 603-669-3210; FSC Il10.: 
18235;~: 75; Sis. Mgr_' Bert A. Spiller 
..... . ... .. . .. ... •... ... . .. ..... .. .... .. . .. Ao I951-1953 

Local Sales Offices & Reps 
AZ Tempe, Toribre Entprs., Inc. ..•.......• 602-820-5866 
CA Fountain Valley, Francisco/SMC Sis. 

CA MIn View, Francisco & Assocs. ...... . 
CA San Diego, Francisco/SMC Sis. ...•.. 
FL Boca Raton. Sis. Specialists ......... . 
IN Indianapols, CC Electro Sis. .•...•.•.. 
MN Minneaporos, PS~ Inc. ............•.•.. 
NH Amherst, D. A. Crowley & Assocs. •. , .• 
NY Port Washington, Ashtec .•.....•...•• 
NY Rochester, H. C. Johnson Agencies •.. 
OH Akron. Augnat Assocs. .•..•.••.•••.••. 
OK Tulsa, Milco Mktg. ..•..•..•....••..•.. 
PA Wyndmoor, PrecIsion Mktg. Grp. .•.••• 
TX Houston. Milco Mktg. ..•..•..••.•...•. 
TX Richardson, Milco Mktg. ..•...•.•...•. 
UT San Lake City, Sage Assocs. .....•.... 
WA Seattle, The Harry Levinson Co. ..... . 

Local DistJjbutcJIs 

714-240-6309 
415-962-1717 
619-224-0013 
813-754-1329 
800-423-n99 
612-944-8545 
603-673-7050 
516:-767-0336 
716:-566-Q7n 
216:-273-1211 
918-664-22n 
215-233-9233 
713-723-5003 
214-738-2716 
801-467-5451 
206:-382-1300 

MA Billerica, Baldwin Comps. ............. 617-667-6710 
NJ Mountainside, ENOX Resistors ...•.•. 201-654-7600 
NY Ronkonkoma, Baldwin Comps. Center 

..•.•••....••••.•••.••..• 516:-568-5700,800-645-5608 
PA Henisburg,AcHech ••..•..•.•.•.•..•• 717-939-8337 

KROHN·MITE CORP., Avon IndL PI<. Bodwell St., Avon, 
MA 02322, Tel: 508-580-1660, FAX: 617-583-8989;Empl: 
60; SIs. Mgr: Warren Howard, Sis. Mgr .•..•.•.. Aol669; 

001285 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs. .•..•.•.•.•• 205-837-0692 
AZ Phoenix, Odyssey 1 ..............•... 602-246-8846 
CA HUntington Ben. Sci-Dev West •••.... 714-840-3501 
CA San Jose, MCH Assocs. •..••..•.•.... 406:-248-7330 
CO englewOOd. Odyssey 1 ............... 303-n3-6176 
FL Ft Lauderdale, Gentry Assocs. •.. .. . .• 305-791-8405 
FL Orlando, Gentry Assocs. •......•.•...• 305-659-7450 
FL Tampa, Gentry Assocs. .•..••....•...• 813-886-0720 
GA . Allanta, GenIry Assocs. .•......••••..• 404-998-2928 
IL Chicago, Barndt Assocs. •..•...•••.... 312-283-0713 
IN ~ BarndtAssocs. ....•....•..... 317-944-0114 
Ks OVerland PIII1<, Ramsey Assocs. ..•.•• 913-649-6996 
LA Gretna. Gentry Assocs. .••.••..•..•..• 504-367-3975 
MD Baltimore, Sci-Rep •..•. . •• . •• . . • . . • . •• 703-385-1)800 
MI Detroit, EQS Sys. .......••.••..•..•..• 313-961-3042 
MN Minneapolis, Barndt Assocs. •..•..•... 612-546:-2021 
MO St Louis, Ramsey Assocs. .•...•.••... 314-878-5042 
NJ englewOOd. Sci. Devices E .........•. 201-871-3916 
NM Albuquerque, Odyssey 1 .••••.•...•..• 505-265-6645 
NY Syracuse, Labtronics ••.•..• _......... 315-455-7314 

722 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
OH Chesterland, EQS Sys, . 216-729-2222 

·OH Columbus, EOS Sys. 614-228-3453 
WA Bellevue, Sci. Dvcs, N,W, 206-747-5189 
PA Pittsburgh, EOS Sys. , 216-729-2222 
PA Spring House, Scientific Devices East 

2t 5-643-3335 
SC Columbia, Gentry Assocs. 803-772-6786 
TN Knoxville, Gentry Assocs. 615-584-028t 
TX Houston, Barnhill Assocs. . 7t 3-444- t 733 
VA Fairfax, Sci-Rep 703-385-0600 
WA Bellevue, Sci. Dvcs N. W. ............. 206-747-5169 
WI Milwaukee, Berndt Assocs. . 414-545-8400 

KRYSTINEL CORP., 126 Pennsylvania Ave, Paterson, NJ 
07509, Tel: 201-345-8900, TWX: 71 0-988-5931, FAX: 201-
345-1172: Empl.: 200: Sis. Mgr: Stuart Gordon, VP 
Sis./Mktg. 

KSI, See Kaiser Systems, Inc, 

K-SYSTEMS, INC., 3902 Lilac, Las Cruces, NM 88005, Tel: 
505-526-3209, TELEX: WUI 6502763972; Empl,: 5; Sis. 
Mgr: J. C. Kates 

K-TWO INDUSTRIES, 4331 Miranda Ave., Palo Ana, CA 
94306, Tel: 408-720-9316; Empl.: 5 

H. KUHNKE, INC., 26 W. Highland Ave, Atlantic Highlands, 
NJ 07716, Tel: 201-291-3334, 800-221-0714, TELEX: 
854041; Empl.: 12; Sis. Mgr: John Chapski 

KULITE SEMICONDUCTOR PRODS., INC., One Willow 
Tree Rd., Leonia, NJ 07605, Tel: 201-461-0900, TELEX: 
685-3296, FAX: 201-461-0990; Empl.: 300 

KULKA (DIAUGHT COMPANY), 1913 Atlantic Ave., 
Manasquan, NJ 08736, Tel: 201-223-9400 
.. B·1115, 1121-1124, 1692-1693; C.1412-1415, 1553, 

1709 

See Dialight Corp. for sales offices & representatives. 

KURZ INSTRUMENTS INC., 2411 Garden Rd, Monterey, 
CA 93940, Tel: 800-424-7356, TELEX: 172275; FSC No.: 
94-24-11681; Empl.: 72;, Sis. Mgr: Phil Hickerson 

KURZ -KASCH, Knob Div. 711 Hunter Dr. Wilmington, OH 
45177, Tel: 513-362-0966; Empl.: 250; Sis. Mgr: J. 
McGeady, M. Krystofik 

K-W MANUFACTURING CO., INC., P. 0. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 4932625, 
FAX: 405-567-4153; Empl: 28; Sis. Mgr: Freda Pickard 

K-W MANUFACTURING CO., INC., P. O. Box 508, 
Prague, OK 74864, Tel: 405-567-2285, TELEX: 
4932625, FAX: 405-567-4153; Empl: 28; Sis. Mgr: 
Freda Pickard 

KYOCERA NORTHWEST, Electronic Components 
Group, p.o. Box 85542, San Diego, CA 92138-5542, Tel: 
619-576-2600, TELEX: 472-3062, FAX: 619-268-8540; 
Sis. Mgr: Koji Kanatani; Dist. Mgr: Mike Drotar 

LAAKMANN ELECTRO-OPTICS, INC., 33052 Calle 
Aviador, San Juan Capistrano, CA ~2675, Tel: 714-493-
6624, TELEX: 681335; Sis. Mgr: John Wheeler 

LAB-LINE INSTRUMENTS, 15th & Bloomingdale, 
Melrose Park IL 60160, Tel: 312-450-2600, TELEX: 
6871028; Empl: 225 

LABORATORY PRODUCTS, INC., 16 Fairmount Ct, P. 
O. Box 258, Hyde PI<., MA 02136, Tel: 617-364-6260; FSC 
No.: 04-2593524; Empl.: 9; Sis. Mgr: R J. Toronto 

LAFRANCE CORP., Entprs & Exec Aves, Philadelphia, PA 
19153, Tel: 215-365-8000, TELEX: 506 082; Empl.: 502; 
Sis. Mgr: Elizabeth Swanson 

LAFRANCE CORP., PACTEC DIV., See PacTec Div., 
LaFrance Corp. 

LAKE SHORE CRYOTRONICS, INC. 64 E Walnut St, 
Westerville, OH 43081, Tel: 614-891-2243, TELEX: 24-
5415, FAX: 614-891-1392; Sis. Mgr: David L Calvelage 

LA MARCHE MFG., 106 Bradrock Dr, Des Plaines, IL 
60018, Tel: 312-299-1188, TELEX: 28-2526; FSC No.: 
;15736; Empl: 225 

LAMBDA ELECTRONICS, Veeco Instr., Inc. 515 Broad 
Hollow Rd., Melville, NY 11747, Tel: 516-694-4200, TWX: 
510-224-6484; Empl.: 1200; Sis. Mgr: I. Gutman 

LAMBDA SEMICONDUCTORS, Veeco Instruments, 
121 International Dr., Corpus Christi, TX 78410, Tel: 512-
289-0403,800-255-9606, TWX: 910-876-1404, FAX: 512-
289-0472; Empl.: 200 

LAMP TECHNOLOGY, INC, 1645 Sycamore Ave., 
Bohemia, NY 11716, Tel: 516-567-1800, TELEX: 279260; 
Empl.: 20; Sis. Mgr: Neal Shupak 

LAMPTRONIX CO., LTD. 

FAX: 815~455-7916 
LAMPTRONIX CO., L TO., 81 N. Williams St, Crystal 

Lake, IL 60014, Tel: 815-455-0400; FSC No.: 61342 
................................ ... a·1136 

Local Sales Offices & Reps 
MO Kansas City, Omni Tech, Sis. 816-333-6233 
MO St Louis, F. Floyd Smith/Omni 314-355-5072 
CA Westlake VI, CASCO " ... ' 818-889-7889 
WA Lynnwood, The Nichols Co. ..... 206-742-8761 
IL Palatine, Golbeck Milota Assocs, ..... , 312-705-0602 
WI Ripon, Kilgore Assocs. ................ 414-748-7485 

LAMTECH ELECTRONICS, 620 Easy Street, Garland, TX 
75042, Tel: 214-272-3504, FAX: 214-669-2809; FSC No.: 
07R487; Empl: 100; Sis. Mgr: Phillip Rasor; Dist, Mgr: 
Phillip Rasor 

LANCE INDUSTRIES, 13001 Bradley Avenue, Sylmar, CA 
91342-0156, Tel: 818-367-1811, TELEX: (RCA) 240382, 
FAX: 818-362-3594; Sis. Mgr: Jerry Updyke; Dist. Mgr: 
Joe Banis 

LANCE WIRE & CABLE, INC., 1010 Sherman Ave. 
Hannden, CT 06514, Tel: 203-288-5571, TWX: 510-601-
0470, FAX: 203-248-0256; Empl.: 50; Sis. Mgr: Bill Kahler 

LANDIS & GYR, INC., 99 Castleton St, Pleasantville, NY 
10570, Tel: 914-747-3540, TELEX: 137345,FAX: 914-592-
1179; Empl: 65; Sis. Mgr: Joe Depaola; Dist. Mgr: R W. 
Strohm 

L & L SPECIAL FURNACE, 166 Kent Rd. Aston, PA 
19014, Tel: 215-459-9216, FAX: 215-459-3689; Empl.: 20; 
Sis. Mgr: Greg Lewicki; Dist. Mgr: Stephen Lewicki 

L & R MFG. CO., 577 Elm St, Kearny, NJ 07032, Tel: 201-
991-5330, FAX: 201-991-5870; Empl.: 220; Sis. Mgr: 
Bruce Bernardo 

LANGLEY, P.O. Box 2911, San Diego, CA 92112, Tel: 619-
264-3181; FSC No.: 63549; Empl.: 130; Sis. Mgr: A. 
Kremm 

LANSING RESEARCH CORP., 705 Willow Ave., ~haca, 
NY 14850, Tel: 607-272-3265, 607-257-7613, 800-847-
3535; Sis. Mgr: Fred B. Widding ............... C·1062 

LARK ELECTRONICS, INC., Box 390, New York, NY 
10040, Tel: 212-569-0430; FSC No.: 52682 

LARK ENGINEERING CO., Baier & Baier Inc., 26401 
Calle Rolando, San Juan Capistrano, CA 92675, Tel; 714-
240-1233, FAX: 714-240-7910; FSC No.: 33175; Empl.: 25 

LARSON INSTRUMENT, Greenbush Rd. Orangeburg, 
NY 10962, Tel: 914-359-3800; Empl.: 18; Sis. Mgr: A. D. 
Stephens 

LASER CONCEPTS, Omega Organization Inti., P.O. 
Box 33623, Seattle, WA 98133, Tel: 206-364-7881; Sis. 
Mgr: Roberta Forsythe 

LASER DIODE, INC., Morgan Crucible, 1130 Somerset 
St, New Brunswick, NJ 08901, Tel: 201-249-7000, TWX: 
710-998-0597, FAX: 201-249-9165; Empl.: 170; Sis. Mgr: 
Greg Dougherty; Dist. Mgr: Greg Dougherty 

LASER PRECISION CORP., 1231 Hart St, Utica, NY 
13502, Tel; 315-797-4449, TELEX; 646803; Empl: 180; 
Sis. Mgr: David Stehlin 

LASER TECHNOLOGY, INC., 10624 Ventura Blvd., N. 
Hollywood, CA 91604, Tel: 818-763-7091, TELEX: Cable
LASTEC (No. Hollywood); Empl.: 22; Sis. Mgr: H. A. 
Mangels 

LDJIN 
LAW, R. E INSTRUMENT, INC. 7735W.II2thPl,PaIos 

Hills, IL 60465, Tel: 312-974-4000; FSC No.: 6685-6695; 
Sis. Mgr: R Gene Law; Dist. Mgr: R Gene Law 

LAWRENCE-CROW ELCTRNS. INC., 2100 Stemmons, 
Dallas, TX 75207, Tel: 214-749-5440, TELEX: 730213; Sis. 
Mgr: Jesse Hall; Dist. Mgr: Michael T. McAndrews 

LC BLOC INC., LC Bloc Technology, Inc. 1977 OToole 
Ave, Ste. 8-109, San Jose, CA 95131, Tel: 408-922-0322, 
FAX: 408-922-0418; Sis. Mgr: Mark Taub; Dist. Mgr: 
Arnoldo Hilde 

L -COM INC., 1755 Osgood St, N. Andover, MA 01845. Tel: 
617-682-6936, FAX: 617-689-9484; Empl: 16; Sis. Mgr: 
Scott Black 

LDJ INCORPORATED, 2200 Stephenson Hwy. P.O. Box 
219, Troy, MI 48099-0219, Tel: 313-528-2202, TWX: 810-
232-1509 LDJ TAMI, FAX: 313-689-2525; Ernpl: 63; Sis. 
Mgr: Jim Ling 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 723 



LEACH 

lEACH® 
CONTROL PRODUCTS DIVISION 

FAJ<:714-739-1713 
LEACH CONTROL PRODUCTS DIV., Leach 

Coruoration, 6900 Orangethot'pe Ave., Buena PI<., CA 
906:10, Tel: 714-739-0no, TWX: 91()'596-2867; FSC No.: 
58657; Empl: 220; SIs. Mgr: Frank Wineo.z. Dist. Mgr: 
Ralph Zimmerman ....... A·1744·1745; .. ·1516-1523 
Local Sales Offices & Reps 

AI. Huntsville, R. &G Assocs. .. .. .. .. .. .. . 205-53tHl3OO 
AZ. Phoenix, O'DOnnell Assocs. ........... 602-944-9542 
CA Buena PI<., Leach Corp. ............... 714-739-0770 
CA San Mateo, Halbar Assocs. ........... 415-~700 
CO Denver, Quorum 3 Sis. Grp. . . . . . • . . • . . 303-696-8480 
FL Oveido, Conley & Assocs. ............ 305-365-3283 
FL Oviedo, Conley & Assocs., Inc. .••..... 305-365-3283 
GA Gainsville, R Ii' G Assocs. .. .. .. .. .. .. . 404-532-3850 
IL Elgin, RH.L Sis. Corp. ................. 312-888-0099 
MD Hunt Valley, MarkIron, Inc. ............ 301-628-1111 
MD Rockville, Markiron ................... 301-251-8990 
MA Needham, Qomponent Technlg, Inc. " 617-44~90 
MI Southfield, Rathsburg Assoc. Inc. ..... 313-558-9700 
MN Edina, Mel Foster Tech. Sis. .......... 612-941-9790 
MO St Louis, Leach Corp. ................ 314-524-2860 
NM Albuquerque, O'Donnell Assocs. ...... 505-883-1030 
NY Corm1ack, Leach Corp. ............... 51~2449 
OH Dayton, SAl Mktg. Corp. ................ 513-434-8151 
PA Trevose, PSA, Inc. .................... 215-245-0513 
TX Dallas, Leach Corp. ................... 214-34 H)811 
UT Salt Lake City, QUorum 3 SIs. Corp. .•. 801-943-9227 
KS WIChita, BAKl\ Corp. .................. 316-882-8411 
WA Bellevue, Leach Corp. ................ 206-748-7236 
Can Glouchester, Ont. Robin Aerospace Prods., Lid. 

.•..•.............•........•......•..•. 613-748-7400 
Can Klr1dand, Que., Robin Aerospace Prods., Lid. 

•.....•..............•..•.........••.•. 514-694-1315 
Can Mississauga, Ont. Robin Aerospace Prods., Lid. 

. • . . • . . • • . . . . . . • . . . . . . . • . . . . • • . . . . • . . • . 416-873-1666 
Local Distributors 

AI. Huntsville, Time EIctms. ............ .. 
AZ. Tempe, Time Elclms. ................ . 
CA Anaheim, Time EIctms. .............. . 
CA Chatsworth, Time Elclms. ............ . 
CA San Diego, Time EIctms. ............. . 
CA Sunnyvale, Time EIctms. ............ .. 
CA Torrance, Time EIctms. West ........ . 
CO Englewood, Time EIctms. ............ . 
CT Cheshire, Time EIctms. .............. . 
FL Fl Lauderdale, Time EIctms. ......•... 

Authorized Distributors 

205-721-1133 
602-967-2000 
714-937-1l911 
818-998-7200 
619-586-1331 
408-734-9886 
213-32().0860 
303-799-8651 
203-271-3200 
305-974-4800 

"'.,"'~' I 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park., CA 91304'. (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Manufacturers and Sales Offices Directory 
FL Orlando, Time EIctms. ...... ;......... 305-941-8565 
GA Atlanta, Electro Air Corp. .............. 404-351-3545 
GA Norcross, Time EIctms. ••...•.••...... 404-448-4448 
IL Wood Dale, Tune EIctms. ............. 312-350-0610 
MD Columbia, Time EIctms. .. .. .. .. .. .. ... 301-964-3090 
MA Peabody, Time EIctms. ............... 617-532-8200 
MN Ecina, Time EIctms. .................. 612-835-1250 
MO St Lot.ils, Time EIctms. ............... 314-391-6444 
NJ Pine Brook, Time EIctms. ............. 201-882-4616 
NY E. Syrecuse. Tune EIctms. ............ 315-432-0355 
NY Hauppauge. Time EIctms. . . . . • . • . . . • . • 518-273-0100 
NC Charlotte, Time EIctms. ............... 204-522-7600 
OH DubIn, Time EIctms. .................. 614-761-1100 
OR Portland, Time EIctms. ...... .. .. .. .... 503-664-3780 
PA KIng of Prussie, Time EIctms. ......... 215-337-1l9OO 
TX Austin, Time EIctms, .............. .. .. 512-339-3051 
TX Carrollton, Time EIcIms. .............. 214-241-7441 
UT Salt Lake City, Time EIctms. .......... 801-973-8161 
WA Redmond, Time EIctms. .............. 206-862-1600 

Hybrid Circuits 
AI. Huntsville, R & G Assoc. .............. 205-538-6300 
AZ. Phoenix, O'Donnell Assocs. . . . . . . . . .. . 602-944-9542 
CA Long Beach, RD & D Assoc. .......... 213-988-1116 
CA San Mateo, HaIbar Assoc. ............ 415-349-4700 
CA Buena PI<., Leach Corp. ............... 714-739-0770 
IL Des Plaines, Faherty-Haines, Inc. ..... 312-298-2710 
KS WIChita, BAKA Corp. .................. 316-882-8411 
MA Millis, Selmark Assocs. ............... 617-376-2914 
MN Edina, Mel Foster Tech. Sis. .......... 628-941-9790 
NJ Cherry HiI~ Trinkle Tech. Sis. ......... 609-795-4200 
TX Dallas, Leach Corp. .... ...... .. .... ... 214-239-4285 
WA Bellevue, Leach Corp. ................ 206-748-7283 

LE I\jCH'R CORPORATION 
M RELAY GROUP 

FAJ<: 213-234-6461 
LEACH RELAY DIVISION, Leach Corporation, 

5915 Avalon Blvd., Los Angeles, CA 90003, Tel: 213-232-
8221, TWX: 91()'321-2303; FSC No.: 35344; Empl.: 630; 
SIs. Mgr: R Sullivan; Dist. Mgr: D. Robinson 
........................................... a·1524-1529 

Local Sales Offices & Reps 
AI. Huntsville, Montgomery Mktg., Inc. •... 205-830-0498 
AZ. Phoenix, O'Donnell Assocs. S.W. . . . . .. 602-944-9542 
CA Buena Pk., Leach Corp. ............... 714-739-8151 
CA &.n Mateo, Halbar Assocs. ........... 415-349-4700 
CO Denver, Quorum 3 .... .. .. .. .. .. .. .... 303-696-8480 
FL Oviedo, Conley & Assocs. ............ 305-365-3283 
GA Norcross, Montgomery Mktg., Inc. ..... 404-447-6124 
IL Elgin, RHI Sis. Corp. .................. 312-888-0099 
KS WIChita, Baka Corp. ................... 318-682-8411 
MD Hunt Valley, Markiron ................. 301-628-1111 
MD Rockville, Markiron ................... 301-251-8990 
MA Needham, Camp. Techn. ............. 617-449-8490 
MI Southfield, Rathsburg Assocs., Inc. .... 313-559-9700 
MN Edina, Mel Foster Tech. SIs., inc. ...... 612-941-9790 
MO St Louis, Leach Corp. ................ 314-524-2860 
NM Albuquerque, O'Donnell Assocs. S.W. 

.. .. .. . .. . .. .. .. .. .. .. . .. .. .. .. . .. . . ... 505-883-1030 
NY Commack, Leach Corp. ............... 518-499-2449 
NC Cary, Montgomery Mktg., Inc. ......... 919-467-8319 
OH Dayton, Leach Corp. .................. 513-434-8151 
PA Trevose, PSA, Inc. .................... 215-245-0513 
TX Dalles, Leach Corp. ................... 214-341-0811 
UT Salt Lake City, Quorum 3 ............. 801-943-9227 
WA Bellevue, Leach Corp. ................ 206-748-7283 
Can Giouchester, Ont, Robin Aerospace Prods. 

....................................... 613-748-7400 
Can KIrkland, Que., Robin Aerospace Prods. 

.......... : ............................ 514-694-1315 
Can Mississauga, Ont. Robin Aerospace Prods. 

.1 ..................................... 416-873-1666 

Local Distributors 
AI. Huntsville, Time EIctms. .............. 205-721-1133 
AZ. Tempe, Time EIctms. ................. 602-967-2000 
CA Anaheim, Time EIctms. ............... 714-937-0911 
CA Chatsworth, Time EIctms. ..•. . . . . • . . . . 818-998-7200 
CA San Diego, Time Eiclms. .. .. .. .. .. .... 619-586-1331 
CA Sunnyvale, Time EIctms. ,..... . . . • . . . . 408-734-9888 
CA Torrance, Time EIctms. ............... 213-32().0860 
CO Englewood, Time EIctms. .,........... 303-799-8651 
CT Cheshire, Time EIctms. ............... 203-271-3200 
FL Fl Lauderdale, Time EIctms. .......... 305-974-4800 
FL Orlando, Time EIctms. ................ 305-841-6565 
GA Atlanta, Electro Air Corp. .. .. .. . .. .. .. . 404-351-3545 
GA Norcross, Time EIctms. ............... 404 448 4448 
IL Wood Dale, Time EIctms. ............. 312-350-0610 
MD Columbia, Time EIctms. .. .... .. . .. .... 301-964-3090 
MA Peabody, Time EIctms. ............... 617-532-6200 

MN Edina, Time EIctms. .................. 612-835-1250 
MO St Louis, Time EIctms. ............... 314-391-6444 
NJ Pine Brook, Time EIctms.' ............. 201-882-4611 
NY E. Syracuse. Time EIctms. ............ 315-432-0355 
NY Hauppauge. Time EIctms.............. 518-273-0100 
NC Charlotte. Time EIctms. ............... 704-522-7600 
OH Dublin, Time EIctms. .................. 614-761-1100 
OR Por1Iand, Time EIctms. •. •• • • . . •• . . • . .. 503-884-3780 
PA King of Pruss/e, Time EIctms. ......... 215-337-1l9OO 
TX Austin, TIme EIctms. .................. 512-339-3051 
TX Carrollton, Time EIctms. .............. 214-241-7441 
TX Houston, Time EIctms. ..... .. .. .. .. • .. 713-530-0800 
UT Salt Lake City, Time EIctms. .......... 801-973-8181 
WA Redmond, Time EIctms. .............. 206-862-1600 

LEADER INSTRUMENTS CORP., 380 Oser Ave., 
Hauppauge. NY 11786-3694, Tel: 516-231-6900, TWX: 
51 ()'227-9669; EmpL: 42; SIs. Mgr: RSparks, Sis. Mg.; 
Dist. MgT: A. Ambrosio ................... 001286-1288 

Local Sales Offices & Reps 
CA Cypress, Leader Instrs. Corp. ......... 714-527-9300 

LEA DYNATECH, INC. Dynatech Corporation. 12516 
Lakeland Ad., Santa Fe Springs, CA 9067().9990, Tel: 213-
944-0916, TWX: 91()'586-1381, FAX: 213-944-0781; FSC 
No.:57499;EmpL:35; SIs.Mgr:RogerLl.ewis; Dist.Mgr: 
Roger L Lewis 

LEAR SIEGLER, INC, 2850 Ocean Park Blvd., P.o. Box 
2158, Santa Monica, CA 90406, Tel: 213-452-5444, TWX: 
910-343-6463; EmpL: 29,725 

FAJ<: 714-535-4679 
LEAR SIEGLER, INC., Telecommunications Div., 

714 N. Brookhurst St, Anaheim, CA 92801, Tel: 714-774-
1010, TWX: 31().497-9012; EmpL: 256; SIs. Mgr: J. 
Horgan .......... .... .. .... ...... ...... ......... C·1416 

Local Sales Offices & Reps 
CA Placentia, Local Sis., Inc. .............. 714-993-1800 
CA San Diego, Quallronics ............... 619-695-0118 
CA Sunnyvale, Wedemeyer Sis. .......... 408-354-7334 
GA Atlante, Grady Duckett ..... .. .. .. .. .. • 404-451-3529 
IN Indianapolis, EIcIm. Sis. & Engrg. .. .... 317-849-4260 
MA Brookline, L K Hannon & Assocs. .... 617-232-6687 
MA Haverhil~ LK Hannon ................ 617-373-1313 
MI Delroit, Hummon Assocs. .... .. .. ..... 313-474-0661 
MN Bloomington,oPaul Ericson & Assocs., Inc. 

....................................... 612-884-1969 
NJ Bellmawr, Mid Atlantic Corp. .......... 609-931-5303 
NY Fayettesville, Flaring & Assocs. ....... 315-837-4552 
NY Scottsville, Flaring & Assocs. ......... 716-889-4614 
NY Williston Park, ABC Elec. ............. 516-747-8810 
TX Austin, Alphatech, Inc. ................ 512-458-9179 

Local Distributors 
Can KIngston, Ont. EIec. Packaging Sys. .. 613-384-1142 

LEBOW PRODUCTS, Eaton Corp. 1728 Maplelawn Ad., 
Troy, MI 48084, Tel: 313-643-0220, FAX: 313-643-0229; 
EmpL: 97; SIs. Mgr: Michael J. Parker 

LECROY CORP. 700 S. MaIn St, Spring VIy. NY 10977, 
Tel: 914-425-2000, TWX: 71()'577-2832; EmpL: 300; SIs. 
MgT: Henry Bickel 

LECTROHM DIV. OF CAPCO, INC. Box 1028, Grand 
Junction, CO 81502, Tel: 303-243-8480, TWX: 91()'929-
6989; EmpL: 110 

LECTRO MAGNETICS, INC., 6056 W.Jefferson Blvd., Los 
Angeles, CA 90016, Tel: 213-87()'9383, (USA):8O().325-
9814, (CA):80().325-9815; FSC No.: 29098; Empl: 60; SIs. 
MgT: Wm. DeSalIe 

LECTRONIC RESEARCH lABS. INC. 1423 Ferry Ave., 
Gamden, NJ 08104, Tel: 609-541-4200, TELEX: 6711825; 
FSC No.: 99228; EmpL: 20; SIs. Mgr: Ken Reid 

LECTROTECH, INC. 5610 N. Western Ave., Chicago. IL 
60659, Tel: 312-769-6262, TELEX: 4993905 LECTRO; 
EmpL: 35 

LEDCO DIV. 346 Chester St, St Pau~ MN 55107, Tel: 612-
222-2791, FAX: 612-222-7639; FSC No.: 55292; EmpL: 25; 
SIs. Mgr: Laurie Wilbrecht 

724 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

FAX: 213-676-0108 
LEDTRONICS, INC., 4009 Pacific Coast Hwy. Torrance, 

CA 90505, Tel: 213-676-7996, TELEX: 4945454; FSC No.: 
8Z41 0; Empl: 14; Sis. Mg,: A. Claudio .. a01079,1125 

Local Sales Officas & Reps 
CT Ansonia, Pace Assocs. . . . . . . . . . . . . . . .. 203-732-8756 
CT S. Glastonbury, Pace Assocs. ......... 203-659-2266 
MI Detroit, Qualijron ..................... 313-534-1511 
NE Lincoln, Creative Concepts ........... 402-483-6559 
TX Dallas, Rem-Air ....................... 214-234-1069 
Can Markham, Ont ........................ 416-475-2024 

Local Distributors 
AZ Phoenix, EKO SIs. .................... 602-437-4646 
AR Fort Smijh, Radio, Inc. ................ 501-646-5200 
CA Fremont Vio-Tal ...................... 415-651-6420 
CA Hollywood, Yale Elctms. .............. 213-465-3186 
CA Industry, ltal EIc1ms. .................. 818-968-8515 
CA Irvine, J & J Elctms. . . . . . . . . . . . . . . . . . .. 714-455-0104 
CA Milpitas, Zack Elctms. . . . . . . . . . . . . . . . .. 408-942-5432 
CA Mission Viejo, Opto Plus . . . . . . . . . . . . .. 714-38()'8654 
CA Sacramento, Zack Elctms. ............ 916-446-3131 
CA San Francisco, Zack Elctms. .......... 415-626-1444 
CA Tustin, Added Value Elctms. .......... 714-258-8259 
CA Van Nuys, Wes-Garde ................ 818-786-3724 
CO Denver, RSI .......................... 303-373-1812 
CO Wheatridge, Avad Inc .•............... 303-422-1701 
CT Ansonia, Pace Assocs. . . . . . . . . . . . . . . .. 203-654-2266 
CT Hartford, Was-Garde.................. 203-527-7705 
FL Lakeland, Was-Garde . . . . . . . . . . . . . . . .. 813-644-7564 
FL Largo, Elctms. Precepts. . . . . . . . . . . . . .. 813-544-3636 
GA Norcross, Emsco ..................... 404-925-8366 
GA Norcross, Specialty Distribu1ing Co. ... 404-446-4004 
IL Addison, BeHord Elctms. .............. 312-691-1100 
IL Carol Stream, Was-Garde ............ 312-653-1460 
IL St Charles, Norman Lamps ........... 312-377-3004 
IN Ft Wayne, Kendall EIec. .............. 219-464-0755 
IN Indianapolis, Mar Elctrns. ............. 317-633-6699 
KS Great-Bend, RSC Elctms. ............. 316-793-3507 
KS Salina, RSC Elctms. .............•.... 913-823-6353 
KS WicMa, Radio Inc. .................... 316-264-2798 
KS WicMa, RSC EIc1ms. ............•.... 316-267-5213 
LA Baton Rouge, CEO/Cust Svc. Elec. Supp. 

. . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 504-295-0069 
LA Lafayette, Ralphs..................... 318-233-0105 
MD GMhersburg, MS EIc1ms. ....... ,...... 301-921-0200 
MD Spencerville, u. S. Elctms. ............ 301-384-3300 
MI Battle Creek, Kendall Elec. .. . . . . . . . . .. 616-963-5585 
MI Livonia, R S Elctms. .................. 313-525-1155 
MN Brighton, Parts One . . . . . . . . . . . . . . . . . .. 612-633-8079 
MN Hibbing, Minntech Elctms. •........... 218-262-5228 
MO St Louis, Rio-Tronics ................. 314-576-9816 
MO St Louis, Wes-Garde ................. 314-567-7776 
NE Lincoln, Creative Concepts ........... 402-483-6559 
NH Nashua, Was-Garde .................. 603-88()'1971 
NJ E. Brunswick, BrOs. Elctms. ........... 201-238-2200 
NJ E. Brunswick, Brother Elctms. ......... 201-238-2200 
NJ Mt Laurel, Wes-Garde . . . .. 609-778-8190 
NJ Teaneck, Comet Elctrns. .............. 201-836-6699 
NM Albuquerque, RSI . . . . . . . . . . . . . . . . . . . .. 505-828-2148 
NY Freeport, KRP Elctrns. ................ 516-623-3346 
NY Henrietta, CAM/RPe ................. 716-334-5600 
OH Cincinnati, Eclipse of Ohio •........... 513-661-7733 
OH Cleveland, CAM/RPe ................ 216-461-4700 
OH Wasterville, Was-Garde. . . . . . . . . . . . . .. 614-885-0319 
OK Oklahoma City, Radio tnc. ..•......... 405-789-0741 
OK Oklahoma City, RSC Elctms. .. . . . . . . . . 405-631-7729 
OK Tulsa, RadiO, Inc ..................... 918-587-9123 
OR Portland, O4-Controls . . . . . . . . . . . . . . . . . 503-231-8058 
PA Drexel Hil~ Kass EIc1ms. . . . . . . . . . . . . .. 215-449-2300 
PA Pittsburgh, CAM/RPe ......•......... 412-782-3770 
SC Charlaston, Wholesale Inds. .......... 803-722-2634 
SC Greenville, EMSCO ................... 800-233-4121 
TX Austin, Southwest Elexs. . . .. . . . . . . . . .. 512-837-8971 
TX Beaumont Ralphs .................... 409-833-9443 
TX Brownsville, Carden Inds. ............. 512-541-3660 
TX, Dallas, Southwest Elctrns. ............ 214-234-3050 
TX Dallas, Wes-Garde ..................• 214-357-1768 
TX Dickinson, RSI ..........•............. 713-337-1757 
TX Pflugarville, RSI ....................... 512-251-1161 
TX Richardson, RSC Elctms. ............. 214-644-3444 
TX Stafford, Southwest Elexs ............ 713-240-4000 
TX Texas City, Electronic Supp. .......... 409-945-7757 
UT W. Valley City, Aved Inc. .............. 601-975-9500 
VA Charlottesville, Virginia Elctms. ....... 804-296-4164 
VA Norfolk, Priest Elctrns. ................ 804-655-0105 
WA Seattle, Westlake Elctms. ............. 206-622-6600 
WI Milwaukee, Progressive Image ........ 414-321-4722 

LEECRAFT MFG. 21-02 44th Rd, Long Island City, NY 
11101, Tel: 716-392-8800, TWX: 71 ().582-2897; Empl: 
250; Sis. Mg,: John Inzerillo 

LEE DATA CORPORATION, 7075 Flying Cloud Drive, 
Minneapolis, MN 55344, Tel: 612-828-0000, TWX: 91()' 
576-1690; Empl: 1075; Sis. Mg,: James McCormack, VP 
Commercial SIs. 

LEEDS & NORTHRUP, GENERAL SIGNAL, 
Sumneytown Pike, North Wales, PA 19454, Tel: 215-643-
2000 

LEEPOXY PLASTICS, 3324 Ferguson Rd, Ft Wayne, IN 
48809, Tel: 219-747-7411; Empl.: 15; Sis. Mg,: Rick Stacy 

LEIGH INSTRUMENTS LTD. Components Division, 
14t Bond Ave.. Don Mills, ON, CanadaM3B lM2, Tel: 416-
447-8531, TELEX: 06-966626, FAX: 416-447-8535; FSC 
No.: 02533; Empl: 158; Sis. Mg,: R. W. Parkins 

LEKTRA SERVICE CORP. 129-07 18th Ave. P.O. Box 
222, College Poin~ NY 11356, Tel: 718-939-7171; Empl.: 
10; Sis. Mg,: Ben Eisenberg 

LEL CO. 5 Burns PI. Cresskill, NJ 07626, Tel: 201-589-8641; 
Empl.: 10 

('L)LEIIID'I,jc;;f!7i Jlill£ 
'" 'ELECTRONIC CONNECTORS 

FAX: 707-578-'0869 
LEMO U.S.A., INC., P.O. Box 11488, Santa Rosa, CA 

95406, Tel: 707-578-8811, TELEX: 340-933; FSC No.: 
2P953; Empl.: 17 ......................... C01417-1429 

Local Salas Officas & Reps 
AZ T arnpe, Trembly Assocs. ............. . 
CA Irvine, Balzer-WoH Assocs. ........... . 
CA San Diego, Balzer-WoH Assocs. ...... . 
CA San Jose, Ruppert Sis. & Engrg. . .... . 
CO Wheat Ridge, Trembly Assocs. . ..... . 
FL Melboume, Southern Elctrns. Inc ..... . 
GA Norcross, Hughes Assocs., Inc. . ..... . 
IL Northbrook, Raines & Assocs. ....... . 
KS Lenexa, Midtec Assocs. .............. . 
MD Rockville, Mechtronics SIs. Inc. . ..... . 
MA Lexington, Zieco ..................... . 
MI Detroit, Jack M. Thorpe Co. . ......... . 
MN Edina, Hanna Lind ................... . 
MS Corinth, Hughes Assocs., Inc ........ . 
MO St Louis, Midtec Assocs. . ........... . 
NY Las Vegas, Trembly Assocs .......... . 
NJ Englewood, Sprung/Nussbaum, Inc, .. 
NM Albuquerque, Trembly Assocs. ....... . 
NY Syracuse, Canavan-Scanlon Assocs. 

NY Victor, Canavan-Scanlon Assocs. .... . 
NC Cary, Hughas Assocs. Inc. ........... . 
OH Cleveland, K/T Depco ............... . 
OH Columbus, K/T Depco ............... . 
OR Portland, Earl & Brown Co ............ . 
PA Hatboro, Jacobsen Assocs ........... . 
PA Pittsburgh, K/T Depco ............... . 
TN Jonesboro, Hughes Assocs. ......... . 
TX Lewisville, Jim Hughes Co. . ......... . 
UT San Lake City, Trembly Assocs. ...... . 
WA Redmond, Earl & Brown Co. . ........ . 
Can Markham, Ont, Birde Mktg. . ......... . 

602-967-2058 
714-261-6877 
619-581-6060 
408-998-8717 
303-421-8900 
305-242-9661 
404-662-1587 
312-498-0890 
913-541-0505 
301-34()'2130 
617-861-8300 
313-779-6383 
612-925-5700 
601-287-2915 
314-275-8666 
702-739-9770 
201-569-5666 
505-266-8616 

315-437-1271 
716-924-7450 
919-467-7029 
216-442-6200 
614-262-9151 
503-643-5500 
215-674-2937 
412-367-1011 
615-753-2719 
214-221-1536 
801-295-4700 
206-885-5064 
416-477-7722 

liilll L'I!~2 
FAX: 815-344-2730 

LENCO ELCTRNS., INC., 1330 Belden St, McHenry, IL 
60050, Tel: 815-344-2900; Empl: 155; Sis. Mg,: Lenard J. 
Duncan .................................. A02248-2249 

Local Salas Officas & Reps 
CA Northridge, Myco SIs. ................. 818-886-7101 
CA Palo AHa, TriRep ..................... 415-965-1822 
CO Aurora, Butler Tech. Sis. .............. 303-343-3787 
IL Bartlett, Lemvig Assocs. .............. 312-83()'2241 
IL McHenry, Mesa Inc. . . .. . .. . .. . . . . . . . .. 815-344-2820 
KS Mission, McAllister Assocs ..•......... 913-262-5500 
MA Framingham, Stone Comps. .......... 617-875-3286 
MI Farmington Hills, Stone Comps. Sis. .. 313-476-6090 
NJ Oak Ridge, P.G. Assocs. .............. 201-697-0128 
NJ Pensauken, Vantage Sis. ............. 609-663-6660 

LEPCO/ 
NC Fripp Island, NPM Assocs. •........... 803-83&-2691 
OH Falrview PI<., Camp. Specialty......... 216-734-0655 
SC Fripp Island, N.P M. Assocs. ........... 803-83&-2691 

LENCO ELECTRONICS, INC. 300 N. Maryland St, 
Jackson, MO 83755, Tel: 314-243-3147, TWX: 91()'76(). 
1382; Empl: 70; Sis. Mgr: Bob Bergfeld; Dis!. Mg,: Mark 
A. HiI~ Intl Sis. Mgr. 

LENOX-FUGLE ELECTRONICS, 100 Sylvania P~ S. 
Plainfield, NJ 07060, Tel: 201-756-1164; Empl: 25; SIs. 
Mg': Henry J. Lenox 

LENOX INSTRUMENT, 265 Andrews Rd, Trevose, PA 
19047, Tel: 215-322-9990, TWX: 710-67()'1440; FSC No.: 
35733; Empl.: 30; Sis. Mg': William Lang 

LEPCO/LEONARD ELEC. PRODS. 85 Industrial Dr. 
Brownsville, TX 78521, Tel: 512-546-1625, FAX: 512-546-
4112; Empl: 180; Sis. Mgr: Andrew C. Smijh 

Local Salas Offices & Reps 
CA Redwood City, Au~ Assocs. ........... 415-367-1710 
FL Tampa, RFS MkIg. . . . . . . . . . . . . . . . . . . .. 813-962-0562 

Call today
Well ship today. 
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LEPCO/ 
II. Allington HeIghts, The Russell Co. .... 312-394-5560 
MD Randallstown, Chesapeake Indl Mktg. 

MA Burlington, Omni-Rep ......... , ...... . 
MN N. Mankato, E. l Sis. ................. . 
NO Cary, RFS Mktg. ..................... . 
OH Cleveland, Engrd. lnell Sis. ........... . 
OK Tulsa, Advance Tech. Sis. ........... . 
PA Newton, lnell Sis. Assocs. ............ . 
TX Austin, Advance Tech. Sis. ........... . 
TX Delisa, Advance Tech. Sis. ... ; ....... . 
TX Houston, Advance Tech. Sis. ........ . 

301-922-5997 
617-245-4S11 
507-345-5766 
919-469-4150 
216-371-4350 
91 B-664-0462 
215-86f>.2076· 
512-331-9979 
214-340-1300 
713-440-3888 

LEPEl., 50 HearllandBlvd, Edgewood. NY 11717, Tel: 516-
586-3300, T8..EX: 12303, FAX: 516-586-3232; EmpL: 150; 
SIs. Mgt: R"1Chard SUtton 

LESTRONICS, INC, 1840 Industrial Circle, Longmont, CO 
80501, Tel: 303-651-2011, FAX: 303-676-8360; ElI1>l: 75; 
SIs. Mgt: Uncia Tholen 

LEVITON TELCOM, Leviton Manufacturing, 2222 
222ncI St, s.E., BotheI~ WA 98021-4416, Tel: 206-485-
4288, FAX: 206-483-5270; EmpL: 40; SIs. Mgr: Jarry 
Cooley 

AUTHORIZED D1STRlBUlOR 
AND VALUF~ADDED CENTER 

"'.I.ia)S"U'NSH:J:NE 
THE SOURCE FORMETERS&TESTEQillPMENT 

1810 Grant Avenue/Philadelphia, PA 19115 
Fax: (215) 673-5609 

CallI 

(215) 776·7500 in Allentown, PA 
(301) 444-5600 in Baltimore, MD 
(717) 236-5900 in Harrisbu~, PA 
(717) 397-2600 in Lancaster, PA 
(215) 673-5600 in Philadelphia, PA & NJ 
(301) 621-5077 in Washington, DC & VA 
(717) 829-5600 in Wilkes· Barre, PA 

. (302) 652·8585 in Wilmington, DE 

,Line Electric 

The a 
nrh"W()rld. 

Over 
8.000.000 
Relays & 

SolenOids 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
LEXICON CORP. OF MIAMI, See Electronic 

Products, Inc. 

LEXIDATA, Division of Adage, Inc, One Fortune Dr, 
Billerica, MA 01821, Tel: 617-667-7070, TELEX: 710-347-
1594; EII1>l: 425; SIs. Mgr: B. Edwerd Fitzgibbons; Dist. 
Mgt: N/A 

LEYBOLD INFICON, INC, 6500 Fly Ad, E. Syracuse, NY 
13057, Tel: 315-437-03n, TWX: 710-541-0594, FAX: 315-
437-3803; ElI1>l: 185; SIs. Mgr: John G. Stralakos 

LFE, Instruments Div, 55 Green St, Clinton, MA 01510, 
Tel: 617-835-1000, TWX: 710-347-1734, FAX: 614-835-
1068; FSC No.: 20905; EII1>L: 250; SIs. Mgr: D. Snyder, C. 
HoIdever; Dist. Mgt: B. Pugsley (Eest)E. Stuart (West) 

LF ENGINEERING COMPANY, 17 Jeffry Road, East 
Heven, CT 08512, Tel: 203-467-3590 

III 
FAX: 714-669-2544 

LH RESEARCH, INC" 14402 Franklin Ave., Tustin, CA 
92680, Tel: 1-900-547-2537, TWX: 910-595-2540; EmpL: 
900; SIs. Mgr: Mr. Deyve Dey ........... 001826-1831 

Local Sales Offices & Reps 
CA Tustin, LH Resch., Inc. ................ 714-730-0162 
CA Tustin, LH Resch., Inc. ................ 800-624-5429 
CA Tustin, LH Resch., Inc. ............... 800-LHS-ALES 

LlBBEY-DWENS-FORD CO, Liberty Mirror Products, 
851 Third Ave; Brackenridge, PA 15014, Tel: 412-224-
1800; EmpL: 150; .Sls. Mgr: Tarry W. Garrett 

.C=:' 

.. LIBERTY CONTROLS INC. 

UBERTY CONTROLS, 500 Brookforest Ave., 
Shorewood, IL 60435, Tel: 815-725-2241; Empl,60; Sis. 
Mgt: Gary Davies ..•.......•.•................. a-l626 

Local Sales Offices & Reps 
CA ArcIda, H.M.e. Inc. ................... 816-447-0958 
CA Hayward, Featherstone Sis. Co. ....... 415-785-1926 
CO Arvada, Gemini ElcIms. ............... 303-428-5600 
CT Cheshire; The Macinnis Co. . . . • . . . . . .. . 203-272-3797 
IL Palatine, Goldbeck Milota Assocs. Inc. 

. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 312-705-0602 
KS Olathe, Advanced Tech. Sis. .......... 913-762-8702 
MA Norwood, The Macinnis Co. .......... 617-762-8090 
MI DeIroII, R P. Urban & Assocs.......... 313-535-2355 
MI Grand Rapids, R P. Urban & Assocs. 

MN $I Pau~ Coun1ryman Assocs. ........• 
MO $I louis, Advanced Tech. Sis. ....... . 
NJ Englewood Cliffs, Mason-Esco Inc .... . 
NY Hauppauge, Mason-Esco Inc. ........ . 
NY Rochester, BAS Sis. Assocs. ......... . 
OH Deyton, J. C. Hollsteller Co. .......... . 
OH Medina, J. C. HoIIstetter Co. . ........ . 
OR Portland, SPS Elctms, Inc. ........... . 
TX Delisa, Reese & Assocs. •.....•....... 
UT Slat Lake City, Gemini EIctrna ....... . 
WA Redmond, SPS EIctms., Inc. .......... . 

616-245-0511 
612-645-9151 
314-876-2921 
201-569-8868 
516-273-3500 
716-586-1522 
513-296-1(il0 
216-241-4880 
503-297-6919 
214-351-0703 
801-276-0201 
206-323-4140 

LIBERTY ENGINEERING, 9300 Mason Avenue, 
Cha1sworth, CA 91311 

LIBERTY INTL CORP, FIRSTOHM, 2539 237th $I.; 
SuIIe F, Torrance, CA 90505, Tel: 213-539-6452, FAX: 213-
539-8450; EmpL: 5; SIs. Mgt: Gary Lee; DIs!. Mgr: Maria 
A. Lauro 

Local Sales OffIces & Reps 
At Adamsville, Southrep ......•.....•.... 205-674-3056 
CA Fremont, WilHam Parks Assocs. ....... 415-796-0675 
CO Parker, The Remington Grp. .......... 303-941-0523 
GA Norcross, Sou1IYep ................... 404-262-6942 
MA Canton, Deve Taggart Assocs. ........ 617-826-8064 

,MI $I Clair Shores, D.E.M.SIs., Inc. ....... 313-777-1750 
MN Roseville, 11.C EIctms. ................ 612-483-2226 
NJ Wayne, Howerd Kagan Assocs. ....... 201-894-1115 
OH Mlarrisburg, ECI Distbn. Corp. ........ 513-866-3340 

PA Harrisburg, Bail & Whitaker ........... 717-564-6900 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 

Local Distributots 
At Huntsville, Resistacap, Inc. . . . . . . . . . . . . 205-883-4270 
AZ. Fountain Hills, ROD Inds. ............. 602-483-6412 
CA La Selva, Coast Cor11l$- .............. 406-684-1185 
CA San Diego, Sigma EIctrna ............ 619-565-6000 
CA Sen Jose, Cornpess Components. . . .. 406-432-7575 
CO Aurora, Jet EIc\m. Supply Co, Inc. . . . . . 303-364-1000 
FL Melbourne, TC Pridmore Co. . . . .. . .... 305-727-2491 
IL Chicago, Century EIctrna Corp. .:..... 312-7n-9700 
MD Gaithersburg, Axis EIctms., Inc. ....... 301-840-9640 
MA Norwood, ErnIel EIctrna .............. 617-769-9500 
MI Grand Rapids, S.F. EIctrna .. . . . . . . . . . . 616-459-0216 
MI Livonia, Key EIctms. .................. 313-261-5391 
MN New Brighton, Chris EIctrna .......... 612-631-2647 
MO $I Louis, Rio-Tronics, Inc. ............. 314-57!>-9816 
NJ Kenilworth, Ventronics, Inc. ........... 201-272-9262 
NJ Mt Laure~ HB Sis., Inc. ... .. . .. ... . ... 609-234-1858 
NY Utica, Paul Reile Co.lRoyal EIctrna ... 315-732-6042 
OH Miamisburg, ECI Distbn. .............. 513-866-3340 
PA Harrisburg, Ad-Tech EIctms., Inc....... 717-939-8337 
RI Pawtucket, Major/Edward Elctms. .... 401-725-7400 
TN Knoxville, Industrial EIctrna........... 615-573-7135 
TX Garland, J & S Elctms. ................ 214-487-8808 
WA Seattle, V.E.S.C.O. . . . . . . . . . . . . . . . . . . . . . 206-575-3607 

LIBERTY MIRROR, See Libbey-Owens-Ford Co, 
Liberty Mirror Products 

LIGHT CONTROL SYSTEMS INC, 2 Bridgeview Circle, 
Tyngsboro, MA 01879, Tel: 617-649-9870, FAX: 617-649-
9836; ElI1>l: 25; Sis. Mgr: Karen A. Hausmann 

LIGHTNING PROTECTION CORP, Box 6066, Santa 
Barbara, CA 93160, Tel: 805-987-5089/4577, FAX: 805-
967-4320; FSC No.: 56618; Empl.: 25; SIs. Mgr: Chester 
J. Kawiecki 

LIGHTWAVE COMMUNICATIONS, INC, 650 Danbury 
Ad., Ridgefield, CT 06877, Tel: 203-436-3591, FAX: 203-
431-300f; Sis. Mgr: Greg Pollack 

LINCOLN INSTRUMENTS, 456 W. Montana St, 
Pasadena, CA 91103, Tel: 816-796-0733; EmpI.: 11; SIs . 
Mgr: Barbara J. Burchette 

LINCOLN LASER CO, 234 East Mohave, Phoenix, AZ. 
85004, Tel: 602-25H)407, TELEX: 165-718; FSC No.: 
602-257-0728; EmpL: 100; SIs. Mgr: Robert S. Nehrbas, Jr. 

LINDGREN RF ENCLOSURES, INC, 1228 Qapitol 
Drive, Addison, IL 60101, Tel: 312-626-9100, T8..EX: 
297296 UND UR; FSC No.: 18234; Empl: 100; Sis. Mgr: 
Dennis Wallach 

LINEAR INSTRUMENTS, 500 Edison Way, Reno, NV 
89502, Tel: 702-786-3636, TELEX: 170044; ElI1>l: 50 

LINEAR MOTIONS CO, 17025 Dubesor St, Valincle, CA 
91744, Tel: 816-916-7806; FSC No.: 5945; EmpL: 6; SIs. 
Mgr: L Wolby .................................. a-1627 

LINEAR TECHNOLOGY CORP, 1630 McCarthy Blvd., 
Milpitas, CA 95035, Tel: 406-432-1900, T8..EX: 499-39n; 
FSC No.: 4W715; Empl: 350; SIs. Mgr: Bill Ehrsam; Dist. 
Mgr: Devid Robbie 

LINE ELECTRIC PRODUCTS, 122 Naubuc Ave., 
Glastonbury, CT 06033, Tel: 203-659-3573, 1-800-331-
1137, T8..EX: 643-067, FAX: 203-529-7953; FSC No.: 
07065; ElI1>l: 100; SIs. Mgt: Teo Babun; Dist. Mgr: 
Roland Dombroski ............................. a-1531 

LOCBI Sales Offices & Reps 
CT Hartford, Une EIec. .................. , 203-659-3573 
GA Marietta, Levine Lectronics & Lectric .• 404-956-8148 
NV Reno, Aleholf & Assocs. .............. 702-346-7481 
NJ Lawrenceville, Riverside Cor11l$- ...... 609-996-1112 

Local Distributots 
At Binningharn, MG EIctrna ............. 205-326-4525 
CA Los Angeles, Master Distrs. ........... 213-452-1229 
CA Sen Diego, Shanks & Wright.......... 714-239-0176 
CA Sen Francisco, Steven Engrg. . • . . . . . . . 415-586-9200 
CO Denver, Munelix Control Co .... '. . . .. . . . 303-893-2380 
CT E. Hartford, R & S EIc\m. Distrs. ....... 203-526-9901 
CT Hartford, Hatry EIctrna . . . . . . . . . . . . . . . . 203-627-1881 
CT Plainville, TDi Catalog Sis. ............ 203-747-4788 
FL Hialeah, A1Ias EIec. Supp. .•. . . . . . . . . . • 305-885-8941 
FL Lakeland, AA EIec. .................... 800-237-8274 
FL Miami, ESL EIc\m. Distrs. ............• 305-633-6973 
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Manufacturers and Sales Offices Directory 
FL Tampa, Electric Supp. ofTampa ...... 813-872-1894 
GA Cunters, P & S EIctm Supp. .......... 404-922-6101 
GA Rome, Battey Machine ................ 404-291-4141 
GA Tucker, Controllnstr. Device.......... 404-491-3143 
IL Elk Grove Village, Elk Grove Elec. .... 312-956-6350 
IN Marion, Myers Radio Supp ............ 317-664-7394 
IN Wabash, Wabash Elec. ............... 21 ~563-4146 
KY Corbin, Eubanks Elec. ................ 606-526-2818 
LA Lafayette, Ralph's Radio Elec. ........ 318-234-4507 
MA Lynn, Land Elctms. Supp.lnc ........ 617-592-2220 
MN Minneapolis, Warmington, Woodcock & Williams 

. . . .. . . . . .. . . . . . . . ... .. . . . . . . . . . . . . . . .. 612-872-6655 
NV Reno, Elac!ronic Distrs. ............... 702-323-2786 
NJ E. Rutherford, A A Elec. ............... 800-223-0131 
NJ Jersey City, Cuny & Gerber ........... 201-653-0222 
NJ Lawrenceville, Riverside Comps. ...... ~896-1112 
NJ Linden, Turtle & Hughes .............. 201.574-3600 
NJ Secaucus, Franklin & Sm~h . . . . . . . . . .. 201-864-0555 
NM Hobbs. K & S Elec. Co. ............... 505-393-3114 
NY Baldwinsville, Scibetta Distrs. ......... 315-622-3993 
NY Brooklyn. Coleman ElctrL Supp. ....... 212-272-1313 
NY Buffalo, Summ~ Distr. .. .... .. .... ..... 716-887-2600 
NY New Vor1<, Blan Elctms. ............... 212-233-6288 
NV Wh~e Plains, B J IndL Elec. ........... 914-946-2379 
OH Cleveland, Specialized Comp. Sis. Co. Inc 

. . . . . . . . .. . . . . . . . . .. .. .. . .. . .. .. . .. . . .. 216-464-0405 
OH Dayton, John A. Backer Co. ........... 513-226-1341 
PA Philadelphia, F & C SIs. Co. ........... 215-228-5656 
TN Chatanooga, Industrial EIctms. ........ 615-396-3413 
TN Knoxville, Industrial Elctms. ........... 615-573-7135 
TX Dallas, Wilkinson Brothers, Co ......... 214-941-9963 
TX Fort Worth, Industrial Elec. ............ 817-731-7321 
TX Houston, Wofford Elctms. ............. 713-847-3583 
TX San Angelo, Gunter Wholesale Co .... 915-655-9181 
WI Cedaburg, AA Elec. ................... 414-377-8000 
WI Green Bay, Beernster Elec. Co. ....... 414-437-3238 

LlNEMASTER SWITCH, Box 52, Woodstock, CT 06281, 
Tel: 203-974-1000, TWX: 710-434-7412, FAX: 203-974-
0691; FSC No.: 979180; Empl.: 190 

LlNSEIS, INC., P.O. Box 686, Princeton Junction, NJ 08550, 
Tel: ~79~282, 800-RECORDER, TELEX: 843-360, 
FAX: ~7~7739; Sis. Mg,: Andreas Sasinski 
................................................. De1419 

Local Sales Offices & Reps 
CA Los Angeles, Elotek Sys. ............ .. 
CA Orange County, Elolek Sys. .......... . 
CA San Diego, Elotek Sys. .............. .. 
CA Santa Clara, Johnson Assocs. ....... . 
FL Plantation, EMS, Inc ................ .. 
IL Des Plaines, Byron Ellis Assocs. ..... . 
MD Baltimore, Bio Chern Elctms. Inc ...... . 
MO Manchester, Vertec Assocs. ......... . 
MO Raytown, Vertec Assocs. ............ . 
NM Albuquerque, J. Sm~h & Assocs. Inc. 

NY Liverpool, Syronics Inc. .............. . 
NC Burlington, P. J. Nahser Co ........... . 
OH Dayton, Hocker Assocs. ............ .. 
TX Argyle, Milestek, Inc ................ .. 
lIT Highland, Highland Tech MkIg. ...... . 
WA Bellevue, TOPP Engrg. Sis. .......... . 
Can Toronto, RCC Elctms. ................ . 

213-416-9190 
714-830-4856 
714-830-4856 
408-984-4626 
305-587-7146 
312-298-7626 
301-488-2729 
314-394-6242 
816-737-0377 

505-345-6501 
315-451-0968 
91 ~226-8053 
513-253-3642 
817-455-7444 
801-756-2634 
206-747-5400 
416-252-5094 

LlSK, G. W, CO, 2 South St, Clifton Springs, NV 14432, Tel: 
315-462-2611, TELEX: 71-6854113, FAX: 315-462-7661; 
Empl.: 300; Sis. Mg,: R A. Nelson; Dist. Mg,: R A. Nelson 

LITE-ON CORP., Sub. Taiwan Lilon Elctrn. Co. Ltd, 
4951 Airport Pkwy. S1e. 570, Dallas, TX 75248, Tel: 214-
23~3565, TWX: 910-860-9316, FAX: 214-385-0145; 
EmpL: 1100; Sis. Mg,: Michael Barnes; Disl. Mg,: R W. 

_J Morrison 

Littelfuse® 
FAX: 312-824-3024 

LITTELFUSE, INC., SUb. of Tracor, Inc., 800 E. 
Northwest Hwy. Des Plaines, IL 60016, Tel: 312-824-1188, 
TWX: 910-233-4977; Empl.: 1700; Sis. Mg': Milan Bagel; 
Dis!. Mg': Michael Budde •....... B'1137, 1319-1326 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & sean, Inc .... 205-830-1540 
AZ. Tempe, Clemick & Assocs. .. . . .. . . . . .. 602-820-0297 
AZ. Tucson, Clernick & Assocs. ........... 602-7 4~4003 
CA Burlingame, Wm. J. Purdy ............. 415-347-7701 
CA Irvine, Gravley & Assocs. ............. 714-852-9994 
CO Englewood, Wrn J. Purdy. . . .. . . . . . . .. 303-790-2211 

CT North Haven, Coakley, Boyd & Abbett 
..................................... " 203-23~217 

FL Maitland, Hutto-Hawkins Assocs. ..... 305-831-2474 
FL Pompano Baach, Hutto-Hawkins Assocs. 

. . . . . . . . . . . . . . . . . .. . .. . . . . . . . .. . . . . . . .. 305-97~330 

FL Tampa, Hutto-Hawkins Assocs. ....... 813-251-2970 
GA Norcross, Cartwright & Bean . . . . . . . . .. 404-366-0180 
IL Mt Prospect. C. P. Dombrow . . . . . .. . .. 312-253-3326 
IN Indianapolis, L M. DeVoe ............. 317-842-3245 
KS Overland Pari<, T. L Dowell & Assocs. 

....................................... 913-646-7373 
LA Chalmette, Erickson SIs. .............. 504-271-1976 
MD Silver Spring, Mid-Atlantic Sis. ........ 301-593-7749 
MA Needham Hgts., Coakley, Boyd & Abbett 

....................................... 617-444-5470 
MI Farmington Hills, RC Merchant ....... 313-476-4600 
MI SLJoseph. R C. Merchant ............ 6t6-983-7378 
MN Edina, M. Foster Tech. SIs. ............ 612-646-7373 
MO SL Louis, T. L Dowell & Assocs. ...... 314-84~234 
NJ Englewood, MOS Mktg. ............... 201-56~2071 

NM Albuquerque, Wrn J. Purdy ........... 505-266-7959 
NY Clarance, R W. Mitscher .............. 716-75~2350 

NY New Vor1<, MOS Mktg. ................ 516-487-3966 
NY PiHsford, R W. MHscher .............. 716-586-4012 
NV Rochester, R W. M~scher ............ 716-227-0839 
NC Charlotte, M & M SIs. ................. 704-52~0442 
OH Centerville, Saar Mktg. ...............• 513-436-2061 
OH Richfield, Saar Mktg. .................. 216-65~3131 

OR Portland, J. V. Balusko .............. " 503-222-4279 
PA Hanrisbu,g, Bail & WMaker ........... 717-564-6900 
PA Narberth, Bresson Assocs. .......... " 215-664-6460 
TN Knoxville, Cartwright & Bean, Inc. ..... 615-693-7450 
TX Dallas, Eicom Mktg. ................... 214-241-2166 
TX Dallas, Erickson SIs. .................. 214-73~5833 

TX Houston, Eicom Mktg. ................ 713-350-8064 
VA Richmond, Mid-Atlantic SIs. ........... 804-320-2674 
Can Pickering, Ont, A. C. Simmonds ....... 416-83~8041 

LITTON APPLIED TECHNOLOGY, 645 Almanor Ave. 
P.O. Box 3478, Sunnyvale, CA 94086-3478, Tel: 406-773-
0777, TWX: 91 0-33~9271 ; EmpL: 1700; Sis. Mg,: J. Timm 

LITTON ENCODER DIY., 20745 Nordhoff St, 
Chatsworth, CA91311, Tel: 818-341-6161, TWX: 910-494-
1229, FAX: 816-882-4553; FSC No.: 17080; Empl.: 350 
................................................. B'1895 

Local Sales Offices & Reps 
AZ. Phoenix, Clifton Precision ............ . 
CA Los Angeles, Clifton Precision ....... . 
CA Los Gatos, Luscombe Engrg. ........ . 
CO Longmont. Luscombe Engrg. ........ . 
FL Longwood, Bootto Corp. ............ .. 
MA NeWlon, ijek Encoder ................ . 
MI Grand Rapids, Midwest Meridian Corp. 

MN Bloomington, PWC, Inc. .............. . 
MO Sl Louis, Midwest Meridian Corp ..... . 
OR TIgard, Vantage Corp. .. ............ .. 
PA Clifton Heights, Clifton Precision ..... . 
TX Garland, Carey, McMahill & Assocs. .. . 
WA Bellevue, Vantage Corp ............. .. 
Can Markham, Ont, E.P. Elctms. .......... . 

602-242-0910 
818-347-0603 
406-370-2020 
303-938-8686 
305-331-1771 
617-96~7307 

616-698-7391 
612-831-5999 
314-876-4441 
503-620-3280 
215-622-1000 
214-681-1414 
206-455-3460 
416-475-8316 

Ullan 
FAJ(: 703-953-1841 

LITTON POLY·SCIENTIFIC, 1213 N. Main St, 
Blacksburg, VA 24060-3100, Tel: 703-953-4751, TWX: 
710-875-3694; Empl.: 700 ... B'1170-1171, 1221-1230 

Local Sales Offices & Reps 
AZ. Phoenix, Dick Palmer . . . . . . . . . . • . . . . .. 602-242-0910 
CA Huntington Beach, Mike Baggetta..... 714-966-0434 
CA Woodland Hills, Bob Billington ........ 818-347-0603 
FL Fem Pari<, Blair E'ngrg. ................ 305-834-1244 
MA Sturbridge, Russ Persson. . . . . . . . . . . .. 203-871-8900 
MI S1ockbridge, Erhart Engrg ............ 517-851-8770 
MN Prior Lake, Midwest Meridian ......... 612-447-8222 
KS Olathe, Technical SIs. Assoc. ......... 913-82~2800 
NY Mineola, Kahn Assocs. .. .. .. .. .. .. .... 516-742-1900 
TX Dallas, Blair Engrg ................ 214-241:5655 
OH Medina, Stress Analysis Svcs. ........ 216-725-7733 
TX Garland, Carey, McMahill & Zerbe Co . 

....................................... 214-881-1414 
WA Ballevue, Thorson Co. ................ 206-455-9180 

LITTON POTENTIOMETER DIY., 750 So. Fuijon Ave.. 
Mt Vernon, NV 10551, Tel: 914-864-7733, TWX: 710-562-
0129, FAX: 914-864-2466; FSC No.: 04454;Multiple; EmpL: 
300; Sis. Mg,: E. R Cubbin 

-LMI CO 

LITTON SYSTEMS, INC, Electron Oves. Div, 980 
Industrial Rd., San Carlos, CA 94070, Tel: 415-591-8411, 
TELEX: 91 Q-376-49OO 

LITTON SYS.INC, Winchester Elecs/Use Co, 13536 
G Saticoy St, Van NUys, CA 91409, Tel: 213-786-9381, 
TELEX: 67-4088, TWX: 910-495-1700; FSC No.: 88245; 
EmpL: 250; Sis. Mg,: E. Wallen 

LlXI, INC, 1438 Brook Or, Downers Grove, IL 80515, Tel: 
312-620-4646, TELEX: 8871077 DKROB, FAX: 312-620-
7776; EmpL: 16; Sis. Mg,: Susan Cochran 

W TECHNICAL SYSTEMS, 19 Power Drive, Hauppauge, 
NY 11788. Tel: 516-234-2100; EmpL: 25; Sis. Mg,: 
Christopher Rowe 

LMB HEEGER, INC, 2946 E. 11th St, Los Angeles, CA 
90023, Tel: 213-261-0382, FAX: 213-261-2214; SIs. Mg': 
Robert Haeger 

LMI CONNECTORS, INC, 6290 Sunset Blvd., 519. 1126, 
Los Angeles, CA 90028, Tel: 213-463-2295, TWX: 910-
321-2903, FAX: 213-463-4319; Sis. Mg,: Norman 
Sutherland 

lINEMASTER® 
Foot Switch 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 fletcher Dr. los Angeles, Californ" 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIfORNIA: 800-252-4640 

FAX: 213-660-5130 
TWX: 910-321-2971 

4. ROCKERrh.,> .) .• ;,~~ •..... 

~) 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 5100 

FREE LlNECARO ANO 
2. AIR CONTROL CATALOG 2DEY ON REQUEST 

FOOT SWITCH 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

LittelFuse 
5. o~~esoo 8 8 .. O~~~SOO . . Relays & 

Fuses •• Switches 
In Stock. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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LNPEN 
LNP ENGINEERING. PLASTIcs. 412 King Street, 

Malvern, PA 19355, Tel: 215-644-5200, TELEX: 51(Hl66-
6728; Sis. MgT: Douglas SIaglaro 

LNR COMMUNICATIONS, INC. 160 Marcus Blvd., 
Hauppauge, NY 11788, Tel: 516-273-7111, TaEX: 
221620, lWX: 51G-227-9871, FAX: 516-273-7119; FSC 
No.: 51049; Enlll: 200; Sis. Mgr: F. Kelly, Dir. Mktg. . 

LOCKHEED ELECTRONICS CO., INC. Lockheed 
Corporation, 1501 U.s. Highway 22, CS No.1, Plainfield, 
NJ 07061, Tel: 201-757-1600; EmpL: 2,000 

LOCUS, Box 740, State College, PA 16804, Tel: 814-466-
6275, FAX: 814-466-7351; ErnpL: 420; SIs. Mgr: Anthony 
J.Coray 

LOGICAL DESIGN GROUP, INC., 6301 Chapel Hill Ad., 
Raleigh, NC 27607, Tel: 919-851-1101, TELEX: 
9102400475 - LOGVMEBUS USA, ESYLNK: 62947014; 
Ernpl.: 9; Sis. Mgr: Rich Jansma; Dist. Mgr: Rich Jansma 

LOGI COMP ELECTRONICS, INC. 895 Mamaroneck 
Ave., Mamaroneck, NY 10543, Tel: 914-696-9332, 6OG-
431-2625 

LOGICOMP ELCTRN8. INC., See Pres-Air-Trol Corp. 

LOGIC TECHNOLOGY, INC. 2452 Charleston Rd., MIn. 
View, CA 94043, Tel: 415-967-1007, FAX: 213-641-4691; 
FSCNo.: 51019; SIs. Mgr: Mel Morgan 

LOGIMETRICS, 121-03 Dupont St, Plainview, NY 11803, 
Tel: 516-349-1700, lWX: 51G-221-1833, FAX: 516-349-
8552; FSC No.: 33013; ErnpL: 91; Sis. Mgr: Eugene Blum 

LOGITEK 
THE LOGICAL CHOICE OF THE TECHNICAL MIND 

FAX: 516-467-4090 
LOGITEK, INC.. 1 01 Christopher St, Ronkonkoma, NY 

11n9, Tel: 516-467-4200, lWX: 51G-224-6253; FSC No.: 
15420; EmpL: 75; Sis. Mgr: David Fischer 
.. . . .... . .. .. . .. . . . ... ... . . ... .. . B·1532-1534; 001833 

LOGICAL DEVICES. INC. 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia St., Canoga Park. CA 91304. (8181998·6500 

CALL US TOLL FREE 

1·800·732·3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Manufacturers and Sales Offices Directory 
Local sates Offices & RepS 

/IZ. ScotIsdaI8, Faser TechniCal Sis. .... .. 
CA Encinitas, Craig Assocs. ............ .. 
CA Thousand Oaks, Craig Assoc. ...... .. 
CT Hartford, Dynamic Sis. of New England 

602-948-4404 
619-942-8166 
816-887-2444 

~7 

FL Coral Springs, HAl Eictms. ............ 305-752-7520 
KS Wichita, 0&0 Engrg. Co. .............. 316-886-2808 
MA Bu~ington, Dynamic Sis. 01 New England 

...... : . .. . .. . . . . . . . .. .. . . . . . . . . . • . . . .. 617-272-5676 
MI Union Lake, G.LAshbyAssoc.Inc. ... 313-363-1100 
MN Wayzata, White Sis. Co. ............... 612-544-1374 
NY N. Syracuse, Advanced Comps. Corp. 

.. .. .. . .. . . . . .. . . . . .. .. . .. . . . . . . . . . .. .. 315-699-2611 
NY Ronkonkoma, JL SIs. .................. 516-737-2801 
OH Cleveland, G. L Ashby Assoc. Inc. .... 216-461'-0826 
OH Dayton, G. L Ashby Assoc. Inc. ....... 513-252-5627 
OK 0&0 Engrg. Co. ...................... 316-886-2808 
PA Churchville, Dynamic EIctm. Sis. ...... 215-322-2611 
TX Dallas, 0&0 Engrg. Co. ............... 214-241-3099 
vr Burlington, Dynamic Sis. of New England 

. .. . .. . . . . .. .. .. . .. . .. . .. . . .. . .. . .. . . .. 802-863-6665 
VA Front Royal EHron SIs. Ltd ........... 703-635-1933 
WA Seattle, Rep-West .................... 206-263-8351 
Can Lachine, Que., Electrodesign Ltd...... 514-636-4838 

LOHUIS U.SA INC.,949 Piner Place, Santa Rosa, CA 
95401, Tel: 707-579-1703, 6OG-922-5267, 6OG-345-5267, 
lWX: 51G-601-n23 (LEE USA), FAX: 707-579-2860; 
EmpL: 4; Sis. Mg,: Thomas Hallstein; Dis!. Mg,: Thomas 
Hallstein 

LORAIN PRODUCTS, Reliance Electric, 1122 F Sl, 
Lorain, OH 44052, Tel: 216-286-1122, TaEX: 96-0505, 
lWX: 196131; EmpL: 1200; Sis. Mg,: T. F. McFadden 

LORAL TERRACOM, Sub. of Loral Corp., 9020 BalbOa 
Ave., San Diego, CA 92123, Tel: 619-276-4100, TELEX: 
TERRACOM A SOO 16-2n4, lWX: TERRACOM SOO 
91G-335-1202; Sis. Mg,: Michael A Lapadula 

LORCH ELECTRONICS, Sub. of Vernitron Corp. 105 
Cedar La., Englewood, NJ 07631, Tel: 201-569-8282, lWX: 
71G-991-971B, FAX: 201-569-1150; FSC No.: 29971; 
ErnpL: 70 

LORLlN, Axiam Inc, 4 Precision Ad., Danbury, CT 06810, 
Tel: 203-744-0096, TELEX: 4990519, TWX: 71G-456-
5030; Sis. Mgr: Michael MacKesey 

LORTEC POWER SYSTEMS, INC, 145 Keep Court, 
Elyria, OH 44035-2214, Tel: 216-327-5050, TaEX: 
384888 LORTEC UPS UD, FAX: 216-327-9628; Empl.: 65; 
Sis. Mgr: Dale I. Lamirand 

LOVE CONTROLS CORP. 1475 S. Wheeling Rd., 
WheeUng, IL 60090, Tel: 312-541-3232, TELEX: 297115, 
FAX: 312-541-7366; FSC No.: 8L919; EmpL: 110; Sis. 
Mgr: Harold B. Koenen 

LOW KEY CORPORATION, Strong Group, 105 
Maplewood Ave., Gloucester, MA 01930, Tel: 617-281-
0448, FAX: 617-281-6321; ErnpL: 25; Sis. Mgr: Brian 
Hendricks 

LOYOLA CONTROLS INC. 1099 N. Betavla St, Orange, 
CA 92667, Tel: 714-639-0526, FAX: 714-639-9342 

LSI COMPUTER SYSTEMS, INC., 1235 WaH WhHrnan 
Rd., Melville, NY 11747, Tel: 516-271-0400, TWX: 51G-
226-7833; FSCjNo.: 55261; Ernpl.: 30; Sis. Mg,: Sherry 
Smith 

LSI LOGIC CORP. 1551 McCarthy Blvd., Milpitas, CA 
95035, Tel: 406-433-8000, TaEX: 172153; Dist. Mgr: 
John Mucciaro 

L TI, INC., 6445 N. HamUn Ave, Lincolnwood, IL 60645, Tel: 
312-679-7500, lWX: 5101006622; Empl.: 60; Sis. Mgr: 
Patricia Uster 

L TX, L TX Pk. @ University Ave., Westwood, MA 02090, Tel: 
617-461-1000, TaEX: 4430108, lWX: 71G-346-6621; 
Empl.: 1,500; SIs. Mgr: Roger Blethen, Sr. V.P. SIs. > 

LUCAS DURALITH CORPORATION, 525 Orange SI. 
Millville, NJ 09332, Tel: 609-825-6900, lWX: 51G-667-
7520, FAX: 609-825-6345; ErnpL: 500; SIs. Mgr: James 
Potter 

Lucas Ledex 
FAX: 513-898-8624 

LUCAS LEDEX, INC., P.O. Box 427, Vandalia, Qtj 453n-
0427, Tel: 513-896-3621, TELEX: 6874241/6874243; FSC 
No.: 81840; Empl.: 450; SIs. Mg,: T. C. Riston 
. .. .. ....... . .. . .. 801629-1632, 1752-1754, 1896-1897 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg., Inc. ~........... 205-533-5165 
/IZ. Scottsdale, Arcom Sis. ................ 602-947-5745 
CA San Di\l9O. Interstate Mktg. Assoc. .... 619-693-3220 
CA Saratoga, Testco Co. ................. 406-253-1900 
CA Woodland Hills, Interstate Mktg. Assocs. 

....................................... 816-883-7606 
CO Englewood, Dynatech Inc. ...•........ 303-773-2830 
CT Bloomfield, SIR-SANDS Co. ..•......• , . 203-243-9343 
CT Marion, SIR-SANDS 'Co. .............. 203-626-4363 
FL Largo, Techn. Mktg. Assocs. .......... 813-535-3796 
FL Melbourne, Techn. Mktg. Assocs. ..... 305-675-3742 
FL Orlando, Techn. Mktg. Assocs. ......•. 305-857-3760 
FL Pompano Beach, Techn. Mktg. Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-9n-9006 
GA Atlanta, DHR Mktg; Inc. ...•......•.... 404-451-9848 
IL Elk Grove Vinage, Control Sis. ........ 312-595-2110 
IN Beech Grove, Control SIs. Inc. ........ 317-786-2272 
IA Des Moines, Jos-Co/Melius Inc. ...... 515-2n-8597 
KS Leawood, Thunderbird Tech. Sis. & Svcs. 

· . . .. .. . .. . . . . . . .. .. . .. . . . . .. .. . . . . .. .. 913-642-7220 
KS WoehRa, Thunderbird Tech. SIs. & Svcs. 

· . . . .. .. .. . . . . .. .. .. . . .. . . . .. .. .. . .. ... 316-684-3941 
MA Westford, SIR Assocs. ................ 617-692-2500 
MI Royal Oak, Hilitronics, Inc. ............ 313-435-0920 
MN Minneapolis, Jos-Co/Melius Inc. ...... 612-861-3343 
MO Maryland Heights, Thunderbird Tech. SIs. & Svcs. 

· . . . . ... .. ... ... .. .. . . .. . . . .•.. .. ... ... 314-296-8940 
NY Clark Mills, KLM-Garner Co. .......... 315-853-6126 
NY Oceanside, Bittan Assocs. ............ 516-676-6222 
NY Pittsford, KLM-Garner Co. .. .. .. .. .. ... 716-381-8350 
NC Raleigh, DHR Mktg., Inc. .............. 919-781-1961 ~ 

OH Cleveland, Del Steffen & Assoc. . . . . . . • 216-461-8333 
OH Dayton, Del Steffen & Assoc. ......... 513-293-3145 
OH Lexington, Del Sleffen &Assoc. . . . . . .. 419-884-2313 
PA Carnegie, Del Steffen & Assocs., Inc. .. 412-276-7388 
PA King 01 Prussia, Freedman-Malta Assoc. 

....................................... 215-337-9211 
SC Greenville, DHR Mktg., Inc. ..•. . . . . . . .. 603-235-3594 
TX Austin, ION Assocs., Inc. .............. 512-331-7251 
TX Grand Prairie, ION Assocs., Inc. ....... 214-647-8225 
TX Houston, ION Assocs., Inc ............. 713-537-nI7 
VA Richmond, DHR Mktg., Inc. ., ......... , 804-359-8803 
WA Bellevue, Testco .. .. .. .. . .. .. .. .. .. ... 206-454-7422 
WA Vancouver, Testco ...•..•............ 206-693-7262 
WI Thiensville, Control SIs. ............... 414-242-4580 

LUFF RESEARCH, Box 449,Jackson Hgts., NY 11372, Tel: 
716-429-5900; EmpL: 4; SIs. Mg,: R Scheer 

LUFT INSTRUMENTS, INC, Hillside Rd., P.O. Box 214, 
Lincoln, MA 01773, Tel: 617-259-9215, TELEX: 247316 
RCA; Ernpl.: 12 

LUMITRON, P.O. Box 12, Summit, NJ 07901, Tel: 201-273-
8898; FSC No.: 6240; Empl: 20; Sis. Mg,: Gil Chassie 

LUMONICS MATERIAL PROCESSING CORP., 12163 
Globe Rd., livonia, MI 48150, Tel: 313-591-0101, lWX: 
81G-242-3270; Enlll: 121; SIs. Mgr: Daniel J. Gafgen 

LUTRON ELECTRONICS CO. Box 205, Suter Rd., 
Coopersburg, PA 18036, Tel: 215-282-3800, .TELEX: 
847475, lWX: 51G-651-3755; ErnpL: 378; SIs. Mgr: John 
McKiernan; DIst. Mgr: Robert Van Home 

LUXO LAMP CORP, P.O. Box 951, POO Chester, NY 
10573, Tel: 914-937-4433, TELEX: 137-336, FAX: 914-
937-7016; ErnpL: 150; SIs. Mgr: Kay E. Sweetingham 

LVC INDUSTRIES, INC, 23 Hanse Ave., Freeport, NY 
11520, Tel: 516-886-1900; FSC No.: 32759; SIs. Mgr: 
Adam Kiecun 

LXD, INC. 24500 Highpoint Road, Beachwood, OH 44122, 
Tel: 216-292-3300, TELEX: 96-5442 LXD BCWD; FSC No.: 
66706; EmpL: 100; Sis. Mgr: Gerald G. Gross; Dist. Mg,: 
Gerald G. Gross . 

LYNN ELECTRONICS, 915 Pennsylvania Blvd., 
Feasterville, PA 19047, Tel: 215-6n-67oo, 6OG-523-6075, 
lWX: 51G-667-1988, FAX: 215-364-2944; FSC No.: 19151; 
Empl.: 125; Sis. Mgr: H. T. Colas 
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Manufacturers and Sales Offices Directory 
L YN-TRON,·INC. 3150 Damon Way, Burbank, CA 91505, 

Tel: 213-114H211, 800-423-2734, TELEX: 662729, FAX: 
818-423-2734; FSC No.: 05791; Sis. Mgr; AHred C. 
Redlilz; Dist. Mgr; AHred C. Redlitz 

LYON METAL PRODUCTS. 47 Railroed Ave., Aurora, IL 
60507, Tel: 312-892-8941, TWX: 910-232-3132; Empl: 
600; Sis. Mgr; R R Bodlund 

L YTRON INCORPORATED, Dragon Court, Wobum, MA 
01801,- Tel: 617-933-7300, TELEX: 951-934, FAX: 617-
935-4529; Empl: 75; Sis. Mgr; Edwin Carell 

FAX: 301-670-0436 
L2R ELECTRONICS, INC., 8174 Beechcraft Ave., 

Gaithersburg. MD 20879, Tel: 301-921-9440; Empl: 25; 
Sis. Mgr; Ron Riser; Dist. MgT." Phil Aliff 
............... 8-1756-1757; C-143O-1447, 1858-1861; 

001033-1035, 1834-1839 

Local Ssles Offices & Reps 
CT GuiHord, Data Mar1<, Inc. .............. 203-453-0575 
FL Melbourne, Kennedy Assocs ......... 305-676-6875 
IL Arfington Hgts., Gaer1ner & Assocs ... 312-593-2332 
MA Norwood, JMG,lnc .................... 617-762-5333 
NJ Clifton, ROI SIs. ....................... 201-340-1515 
NY Liverpoo~ M. M. Hare Co. ............. 315-457-6859 
OH Lyndhurst, Technical SIs. Assocs ..... 216-461-0826 
OK Tulsa, Advance Tech. SIs. ............ 916-664-0462 
PA West Chester, TCA Assocs. . . . . . . . . . .. 215-692-6853 
TX Austin, Advance Tech. SIs. ............ 512-346-5322 
TX Dallas, Advanced Tech. SIs. .......... 214-340-1300 
TX Houston, Advance Tech. SIs. ......... 713-440-3888 
Can Downsview, OoL Telbil Ek::tms., Inc ... 416-633-5050 

MABUCHI MOTOR AMERICA CORP., 475 Park Ave. 
South, New York, NY 10016, Tel: 212-686-3622, TELEX: 
23-4374, TWX: MABU; Empl: 6000 ............. 8-1231 

PANAFAX: 212-532-4263 

MACCOR, INC., 3203 W. 41st St, Tulsa, OK 74107, Tel: 
918-446-1874; FSC No.: 6625; Sis. Mg,; Andrew D. 
MacKay 

MACHINE COMPONENTS CORP., 70 Newtown Rd., 
Plainview, NY 11803, Tel: 516-694-7222, FAX: 516-694-
7252; FSC No.: 15531; Empl: 45; Sis. Mg'; D. L Dubov 

MACOM, INC. 43 Second Ave., Bldg. 8, Burlington, MA 
01803, Tel: 617-272-3000, TELEX: 94-9464, TWX: 710-
332-6789 

MIA-COM LASER DIODE, INC., See Laser Diode, 
Inc., Div. of Morgan Crucible 

MIA COM LTD., Humphrey Rd., Dunstable, Bedfordshire, 
England LU5 4SX, England, Tel: 44(582)471200, TELEX: 
82295; Empl: 500; Sis. Mg,; S. Shopcraft 

MI A-COM MICROWAVE COMPONENTS, INC. South 
Avenue, Burlington, MA 01803, Tel: 617-272-3000, TELEX: 
94-9464, TWX: 710-332-6789; Empl.: 500; Sis. Mgr; Tom 
Rose 

MIA-COM MICROWAVE POWER DVCS., 330 Oser 
Ave, Hauppauge, NY 11788, Tel: 516-231-1400, TWX: 
510-227-6239; FSC No.: 34874; Empl.: 385 

MI A-COM OMNI SPECTRA, INC. 21 Continental Blvd., 
Merrimack, NH 03054, Tel: 603-424-4111, TELEX: 
6817280, TWX: 710-366-0674; FSC No.: 16179; Empl.: 
750 

MI A-COM OSW, INC. 2626 S. Hardy Dr, Tempe, AZ 
85282, Tel: 602-966-1471, TELEX: 666-332, TWX: 910-
950-1296; Sis. Mgr; Bob Blaisdell 

MIA-COM PHI, INC., MIA-COM, 1742 Crenshaw Blvd., 

::::::.: :::-:: :: ........... : : .......... :::::: 
~iJWR& ""'N.L~~ ............................................. .. . .. ........................ .. 

FAX: 919-887-1565 
MAC PANEL CO., P. O. Box 7728, 551 W. Fairfield Rd., 

High Point, NC 27264, Tel: 919-884-8111, TWX: 510-926-
1542; FSC No.: 16654; Empl: 90; Sis. Mgr; T. A. Hayworth 
. .. . . .. . . . .. . . . . . . . . . .. . . . . .. . . .. 1:-1728-1729; 001427 

Local Ss/es Offices & Reps 
CA Tustin ................................ 714-669-1400 

MACROAMP INC. P.O. Box 1512, Ukiah, CA 95482, Tel: 
707-462-2222, FAX: 707-462-4103; Empl: 25; Sis. Mgr; 
Terry L Sholin; Dis!. Mgr; Terry L Sholin 

MACRODYNE, 1004 Princetown Rd, Scheneclady, NY 
12301, Tel: 518-356-3500; Empl.: 22; Sis. Mgr; Rober1 L 
Grinnell 

MACROLlNK, 1500 N. Kellogg Drive, Anaheim, CA 92807, 
Tel: 714-777-8800, TWX: 910-591-1671; Empl.: 25; Sis. 
Mgr; Bill Goodale 

MACRONETICS, See Veeco Inslrs. Inc. 

MAG-CON, 1626 Terrace Dr, Sl Paul, MN 55113, Tel: 612-
633-8820; Empl.: 40; Sis. Mgr c M. Crellin 

MAGNAPOWER, 70 Rainor Ave. Ronkonkoma, NY 11779. 
Tel: 516-737-3800, FAX: 516-737-3062; Sis. Mgr; Hugh 
Whits~ 

MAGNATROL VALVE CORP., 67 Fifth Ave., Hawthorne, 
NJ 07507, Tel: 201-427-4341, ESYLNK: 130357, FAX: 
201-427-7611; Sis. Mgr; R. Kretschmer 

FAX: 312-564-3027 
MAGNECRAFT ELECTRIC CO., 1910 Techny Road, 

Northbrook, IL 60062-5376, Tel: 312-564-8800, TWX: 910-
221-0122; FSC No.: 94696; Empl.: 700; Sis. Mgr; Wiley 
Greenwood; Dis!. Mg,; Wiley Greenwood... . .. 8-1535 

Local Ssles Offices & Reps 
AL HuntSVille, Electronic Mklg. Assocs. ... 205-536-3044 
AZ Scottsdale, Bill Earl Assocs, Inc. ...... 602-994-3813 
CA Campbell, Kottmeier Assocs. . . . . . . . . .. 408-371-6700 
CA Los Angeles, Universal Comp. Corp ... 213-641-4255 
CO Parker, Technology Mklg. Assocs. .... 303-641-3435 
CT Bethel, Ray Perron & Co, Inc. . . . . . . . .. 203-796-0261 
CT Farmington, R. Perron & Co. .......... 203-673-4825 
DC Owings Mills, MD, Walker-Houck Assocs 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 301-356-9500 
FL Orlando, Honeyco, Inc. . . . . . . . . . . . . . . .. 305-299-1222 
GA Atlanta, Eleclm. Mklg. Assocs. ........ 404-448-1215 
IL Northbrook, Magnecratt Elec. Co. ..... 312-564-6800 
IN Fl Wayne, Scott Elctms., Inc. ......... 219-489-5690 
IN Indianapolis, Scott Elctrns., Inc. .. . . . . .. 317-841-0010 
IA Cedar Rapids, R W. Kunz & Assocs. .. 319-396-5386 
KS Olathe, R. W. Kunz & Assocs. ......... 913-648-3535 
MD Owings Mills, Walker-Houck Assocs. .. 301-356-9500 
MA Needham, R. Perron & Co ............. 617-449-6162 
MI Royal Oak, Hilnronics ................. 313-435-0920 
MN Edina, Hanna Lind Ltd.. . .. . . .. . . . . ... 612-925-5700 
NH Dover, R. Perron & Co. .. . .. . . . . . . . . ... 603-742-2321 
NH Merrimack, Ray Perron & Co. ......... 603-424-4423 
NY Islandia, Schmittlnd Mkl ............. 516-582-5688 
NY Pillford, FrankUn SIs. Corp. ...•........ 716-246-8251 
NC Raleigh, Eleclm. Mklg. Assocs. . . . . . . .. 919-647-8800 
OH Cincinnati, Scott Elctms., Inc ........... 513-791-2513 
OH Cleveland, Scott Elec., Inc. ............ 216-473-5050 
OH Dayton, Scott Elec, Inc ................ 513-294-0539 
OH Reynoldsburg. Scott Elctms., Inc ....... 614-863-1281 
PA Horsham, Jacobsen Assoc. ........... 215-674-2937 
SC Greenville, Elclm. Mklg. Assoc. . . . . . . .. 803-233-4637 
TX Dallas, Raven Sis. Inc. ................ 214-490-6230 
UT San Lake City, Techn. Mklg. & Assocs. 

Torrance, CA 90501, Tel: 213-320-6160, TWX: 91Cl-349- ....................................... 801-483-1009 
6651; Empl.: 260; Sis. Mgr; Fred McAdara wf Colgate, Rep 1 & Assocs .............. 414-626-4016 

MAGNET 

MAGNETEK CORP., 7315 Red Deer Dr, Boulder, CO 
80301-4696, Tel: 303-442-6700, FAX: 303-447-1588; FSC 
No.: 58439; Empl: 25; Sis. Mgr; Carl A. Forsberg 
. . . . .. .. . .. . . • . . .. . .. . . . .. .. . . . .. . .. . . .. . .. A-2250-2251 

Local Ssles Offices & Reps 
CA San Diego, Mese Sis. & Engrg. •....... 619-278-8021 
KS Shawnee Mission, Robinson & Assoc. 

913-262-1374 

M !J!!Jgne7ek 
7iiaiI 

FAX: 219-356-3148 
MAGNETEK TRIAD, 1124 E Franklin St, Huntington, IN 

46750, Tel: 219-356-6500; Empl: 850; Dist. Mgr; Pete 
Amick, Prod. Mgr. ......................... A-2252-2261 

Local Ssles Offices & Reps 
AZ Scottsdale, Bill Earl Assocs .......... 802-994-3813 
CA Los Anos, Recht Assocs ............. 415-964-6321 
CA Upland, Tracy Ek::tms. Sis. .........•.. 714-985-0423 
CO Denver, Lindberg Co. ................. 303-758-9033 
FL Maitland, Hutto-Hawkins Assocs ..... 305-831-2474 
GA Norcross. Glen While Assocs ........ 404-441-1447 
HI Honolulu, Hawaii EIctm. Svc. .. . . . . . . .. 80&845-8207 
IL Wilmette, J. Wasserman Assocs . .. . .. 312-256-3588 
KS Overland PI<., Eleclri-Rep ............. 913-649-2168 
LA Ultle Rock, J. Y. Schoonmaker. . • . . . . . 501-375-2168 
MA Westboro, Bay Colony................ 617-870-1930 
MI Southfield, Rathsburg Assocs., Inc. .... 313-559-9700 
MN Minneapolis, Bicon SIs. ............... 612-936-2322 
MO St Louis, Electri-Rep ................. 314-993-4421 
PA Narber1h, Bresson Assocs . . . . . . . . . . .. 215-664-6480 
NY Islandia, Schmillindl MkIg. ........... 516-582-5888 
NY Rochester, Apex Assocs ............. 716-254-6050 
OH Cincinnati, FE Kahsar SIs. ............ 513-922-3133 
TX Dallas, J. Y. Schoonmaker Co. ........ 214-349-1850 
WA Redmond, Earl & Brown Co. .......... 206-885-5064 
Can Inwood, N.Y. Minthorne Int'l. .......... 516-239-0767 

Local DistribuJDrs 
AL Birmingham, Forbes Distrbg. .......... 205-251-4104 
AZ Phoenix, Dalis EIctm. Supp. . . . . . . . . . .. 602-275-2885 
AR Lillie Rock, Carnon Bates Co. ......... 501-562-9100 
CA Milpites, Zack Elctms. . . . . . . . . . . . . . . . . . 408-942-5432 
CA Riverside, Electronic Supp. . . . . . . . . . . .. 714-683-7300 
CA Sunnyvale, Abacus Ek::tms. ........... 408-732-2000 
CO Denver, Newark Ek::tms. .............. 303-757-3351 
FL Fl Lauderdale, Peerless Radio Corp. of Fla 

. .. • . . . . .. . .. .. .. .. . . . . .. .. . . . . . . .. .. . . 305-973-4141 
GA Atlanta, Ack Redio Supp. ... . . . . . . . . . . . 404-351-6340 
IL Chicago, Bellinds. .................... 312-982-9210 
IL Chicago, Newark Ek::tms. ............. 312-638-4411 
IN Indianepolis, Graham Ek::tms. ......... 317-634-8202 
IA Cedar Rapids, Deeco, Inc. ............ 319-385-7551 
KY Louisville, P. l BuI1<s Co. .............. 502-589-3960 
LA New Orleans, William B. Allen Co. .... 504-525-8222 
MD Rockville, Capitol Radio Whls. ........ 301-881-2270 
MA Hingham, Sager EIec. ................. 617-749-6700 
MA Needham, Cronin Elctms. ... . . . .. . .. .. 617-449-5000 
MI Grand Rapids, s-F Ek::tms. .. .. .. .. .... 616-459-0216 
MI Livonia,R S. Ek::tms. ................. 313-525-1155 
MN St Paul, Gopher Ek::tms. .............. 612-483-4450 
MO St Louis, Olive Indl EIctm. ............ 314-426-4500 
NE Lincoln, Scott EIctm. Supp. Corp. .. . . .. 402-466-8221 
NH Hudson, C & H Ek::tms. ............... 803-882-1133 
NJ Camden, General Radio Supp. ........ 215-922-7037 

Magnecraft 
L~;~st "8'O~~~~OO Relay _ Relays & 

Distributor • Switches 
in the World. in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUmRS 
(213) 452·1229 
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MAGNET 
NJ ~ Relay Specialties............ 201-337-1000 
NM Albuquerque, Electronic ParIs Co. .•.. 505-293-e161 
NY Hauppauge, Broadline EIctm. Distr .•.. 516-231-4100 
NY Lynbrook, PeerlessRadio •...••.•.• , .. 516-593-2121 
NY Rochester, Simcona ..••••...... ;..... 716-326-3230 
NY Rome, Rome EIctms. ••....•••..•.••.. 315-337-5400 
NC Greensboro, Hanvnond EIctms. .•.••.. 919-275-6391 
OH Cleveland, Pioneer SId. EIctms. .•.••.. 216-587-3600 
OH DaytOn, Pioneer/Dayton.............. 513-236-9900 
OK 0Idah0ma City, Radio Supp. ....•..•.. 405-232-6127 
OR PoI1Iand, United RadIo Supp. ...•..•.. .503-233-5346 
PA Philadelphia, Almo EIctms. . . •. . • • • . • •. 215-69~ 
SC Gr,*,,"lkI, Hammond EIctms. • . . • . • • .. 803-233-4121 
TN Memphis, Bluff City EIctms. ........... 901-345-9500 
TX Dallas, Sterling EIctms. ...•.•......... 214-243-1600 
TX Houston, Altair Co. . • . . • . . . . • •. . . •• . • . . 713-462-3029 
UT Salt Lake City, Standard Supply • •• . • . . 801-486-3371 
WA Seattle, Almac •.••.•.••....•..•.•.•••. 206-643-9992 
WI Milwaukee, Marsh EIctms. .•. .'........ 414-475-6000 

MAGNETIC AUDIOIVIDEO PRODUCTS DIV, 3M 
Co., 3M Center, Bldg. 223-5 South, St Pau~ MN 55101, Tel: 
612-733-1110, 1WX: 91()'563-3712; EmpL: 38,351 

MAGNETIC CIRCUIT ELEMENTS, 1540 Mollett St. 
Salinas, CA 93905, Tel: 408-757-8752, 1WX: 91().372-
0255, FAX: 408-757-5478; FSC No.: 09349; Empl.: 30 

Local Sales Offices & Reps 
CA Santa Clara, RoC Elctms. ............. 408-986-0701 
WA Beilevue, Advariced Power Comps. ..• 206-747-9127 
WA Seattkl, AdvarlCad Power Comps. •. . .. 206-527-7945 

Manufacturers and Sales Offices Directory 

MAGNETIC COILS, INC~ See MCI Transformer 
Corporation 

MAGNETIC COMPONENT ENGINEERING, INC. 
11379 Playa Street, Culver City, CA 90230, Tel: 213-398-
4761; FSC No.: 52834; EIT1lL: 12; SIs. Mg,: D. V. Cropsey 

MAGNETIC DEVICES INC. 5575 Kearny Villa Rd., San 
Diego, CA 92123, Tel: 619-279-7054; FSC No.: 13786; SIs. 
Mgr: Dave Loughlin 

FAX: 317-549-0502 
MAGNETIC INSTRUMENTATION, 8350 E 48TH ST. 

Indianapolis, IN 46226, Tel: 317-545-2102, TELEX: 27-
2111; EmpL: 35 ................................ 001289 

Local Sales Offices & Reps 
EXP NY, Irvinglon, Inter Technical Export Corp. 

.. .. . ..... ..... .. . .... .. . ...... .. .... .. 914-591-8822 

MAGNETICO INC., 182 Morris Ave. HoHsville, NY 11742, 
Tel: 516-654-1166, FAX: 516-756-7408; EmpL: 65 
................................................. A·2262 

MAGNETICS, Spang & Co. Box 391, Butler,' PA 16003-
0391, Tel: 412-282-8282, 1WX: 71()'373-3821, FAX: 412-
282-6955; EmpL: 850; SIs. Mg,: J. F. Huth 

MAGNETIC SHIELD CORPORATION, Perfection 
Mica Co., 750 North Thomas Dr. Beneenville, IL 60106, 
Tel: 312-766-7800, 1WX: 91 ()'256-4815; FSC No.: 08682; 
EmpL: 43 ...... .. . .. .. .. . ... ... .. . .... . . .. CoI751-1753 

Local Sales Offices & Reps 
CA Woodland Hills, Cal-Ward Sis. Co. .... 213-883-2202 
FL O~ando, Ludlum Assoc. Co. .......... 305-894-7761 
MD Baltimore, Bernard While & Co. .•..... 301-484-5400 
MA Framingham, Harvard Technlg. .•..... 617-899-4568 
MI Farmington, Arntech Reps. . . . . . . . . . . . . 313-474-8300 
MN Minneapolis, Josco-Meluis & Assocs. 

....................................... 612-861-3343 
NM Albuquerque, IMEC .•.....•.....•..... 505-883-9010 
NJ Morristown, Kenneth L Love Assocs. 

NY Syracuse, Canavan-Scanlon Assocs. 

OH Cleveland, Bill TepliIz & Co ........... . 
OR Hillsboro, Temco Northwest .•........ 
PA Madia, W. Reeves Assocs. •...•.•..... 
TX Dallas, Talo Prods. ...........•.•..... 
WA Kirkland, Temco Northwest .......... . 

201-54Q.0204 

315-437-1271 
216-439-3265 
503-643-8171 
215-566-6709 
214-644-6010 
206-486-1254 

MAGNETIC SPECS. 10 Albemarle Ave., Trenton, NJ 
08638, Tel: 609-883-3150; EmpL: 23 

MAGNETIC SYSTEMS, 1021 Pecten Ct., Milpitas, CA 
95035, Tel: 408-263-6680; EmpL: 7 

MAGNETIC SYSTEMS, 770 Unden Avenue, Rochester, 
NY 14625, Tel: 716-385-9010, FAX: 716-385-5625; EmpL: 
50; Sis. Mg': Gordon H. McNeil 

MAGNETIC TECHNOLOGY, 21001 KittridQ'e St. Canoga 
PI<, CA 91303, Tel: 818-887-7700, 1WX: 910-494-1217; 
FSC No.: 15828; EmpL: 150; Sis. Mg,: David Mighdoll 

, MAGNETOELASTIC DEVICES, Box 825, Pittsfield, MA 
01201, Tel: 413-445-5608 

MAGNET SALES & MFG. CO. INC. 11250 Playa Court, 
CUlver City, CA 9023().6127, Tel: 213-391-7213, aoo-421-
6692; FSC No.: 95-2916141; EIT1lL: 35; SIs. Mgr: Anil 
Nan~; Dist. Mg': Anil Nanjl 

MAGNOS. 6 Old Schoo~House ReI., Harvard, MA 01451, Tel: 
617-456-8880, TELEX: 951417 MAGN; EmpL: 5 
........................... : ..................... 001290 

MAGNUM MICROWAVE CORP. 4575 Cushing Pkwy. 
Fremont, CA 94538, Tel: 415-657-9898, l13.EX:4992965; 
FSC No.: 59277; Empl: 50; SIs. Mgr: Harry L Fowler 

Local Sales Office$ & Reps 
I\Z. Phoenix, Odyssey 1 •..•..•........... 802-246-8846 
CA MIn. View, Pacific Tech. Mktg.......... 415-969-3010 
CA Signal HII~ Thorson Co. •. . • . • . . . . • . . . • 213-595-0361 
FL Clearwater, Beacon instrmn. .......... 813-796-2378 
GA Atlanta, Beacon Insbmn .••.....•...•. 404-256-9646 
IL Palatine, R-Tek .•...•.••.••.•...•...•. 312-991-4404 
IN Ft Wayne, R-Tek ,.................... 219-432-8783 
MD Marrioltsvilkl, Neal Deoul Assocs. ..•.. 301-795-5775 
MA Chelmsford, Matrix Sis. Inc. ......•.•.. 617-459-4000 
Me Leasburg. EIR Co. ...........•......•. 314-895-4100 
NY Clark Mills, KLM Gamer, Inc. ..•.•...•. 315-853-6126 
NY NeW RocheIkI, Robert Diamond, Inc. .• 814'ro2-2828 
TX Garland, Carey, McMahill Assocs. •...• 214-681-1414 

MAGNUM OPUS CUSTOM ELCTRN. ENGRG, 284 
Kennedy St. Iselin, NJ 08830, Tel: 201-283-4925; SIs. 
Mg,: R Galanty ................................ 001113 

MAG-TEl<. 20725 S. Annalee Ave., Carson, CA 90746, Tel: 
213-631-8802, 1WX: 51()-6()().()621 MAG TEK CRSN, 
FAX: 213-631-3958; Dist. Mgr: Shelley Schira 

FAX: 804-722-1194 
MAIDA DEVELOPMENT CO., 20 Ubby St. Hampton, 

VA 23663, Tel: 804-723-0785, TELEX: 82-3443; EIT1lL: 
299; Sis. MgT: Edward T. Maida, Frank ThoiIIpson 
......................... ;.... Ao ll03-1107,1954-1955 

Local Sales Offices & Reps 
CA Redwood City, Hickey IndL Sis. ....... 415-366-3849 
CA Tarzana, High VoHage Sis. ..•......•.. 818-881-9194 
FL Vero Bch., John M. Hansen Assocs. • . • 305-562-2328 
IL Arlinglon Hgts., Russell EIctms. Sis. . . . 312-394-5560 
NH Milford, D. A Crowley & Assocs. ...... 803-673-7050 
SC Mauldin, carr Hart .•..•..•.•. ,........ 803-286-2323 
VA Danvilkl, F.B.D. Sis. •..•.....•........• 804-791-1499 
WA Snohomish, LD. EIctms. ....•......•.. 206-566-0511 
Can Ontario, D. J. Hyslop & Co. ............ 416-646-0061 

MALCO, DIV. OF MICRODOT, INC. See Microdot, 
Interconnect Sys. Div. 

MALCO SYSTEMS, THORN EMI Malco, Inc.. 74 
Gwynns Mill Court, OWings Mills, MD 21117, Tel: 301-363-
1600, TELEX: TRT14OO5, ESYLNK: 62933125, FAX: 301-
383-4336; SIs. Mgr: William Newill 

MALLORY BATTERY, See Duracellinti. 

MAiIORY 
FAJ<:317-856-2500 

MALLORY CAPACITOR CO., Emhart 
Elctrl.! Elctrn. Grp., 3029 E Washinglon St. Dept EM, 
P.Q Box 1284, Indianapolis, IN 46201, Tel: 317-836-5353, 
TELEX: 687-8027, 1WX: 887-8015; FSC. No.: 
317-261-1581; EmpL: 450; SIs. Mg,: Tom Pilcher, Mktg. 
Mgr.; Dist. Mgr: Tom Green, Dir. of Fid. Sis. 
........................... Aoll08-1111; 001036-1037 

Local Sales 0ffic6s & Reps 
AL Huntsville, Jack Harvey & Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 205-536-4414 
I\Z. SootIsdaIe, Summit Sis. .. . • . . • . . . • . . • . 602-996-4850 
CA Buena PI<, Mallory Capacitor Co. •..•.. 714-523-7992, 

213-921-7939 
CO Denver, Un~ad Sis. Assocs. Inc. •..... 303-758-8851 
FL Altamonte Springs, Semtronic Assocs., Inc. 

....................................... 305-831-8233 
FL Claarwater, Serntronic Assocs., Inc. ••. 813-461-4675 
FL Ft Lauderdale, Serntronic Assocs., Inc. 

......................... 305-731-2484,305-944-0149 
GA Norcross, Jack Harvey & Assocs. Inc. 

. . • . . • . . . • . • . . . . . .• . . • . • . . • . . . . . . • . . . .. .404-449-4643 
IL Elk Grove VI., Mallory Capacitor Co. .. 312-364-5750 
IN Indianapolis, D-M Assocs. •..•...•..•. 317-942--1424 

730 North American officesonlyo For WOrldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MD Lisbon, S. K Macdonald. Inc ............ 301-982-1088, 

301-442-1590 
MA Needham HgIs., The Newscott Co_ Inc. 

617-444-1923 
MN MinneapoNs, Technical Comps. Grp .... 612-536-9512, 

MO St Louis, KKB & Co. ................. . 
NM Albuquerque, Summ~ SIs. ........... . 
NY Fairport, LamTec SIs. Corp ........... . 
NY Manlius, LamTec SIs. Corp ........... . 
NY N. Bellmore, Aurora Mktg.. Inc. ....... . 
NC Raleigh, Mallory Capac~or Co ........ . 
OH Beachwood, Elctm. Salesmasters, Inc. 

612-536-9659 
314-647-2400 
505-345-5003 
716-377-1210 
315-637-3738 
516-221-0764 
91 ~872-0711 

....................................... 216-831-9555 
PA Pittsburgh, S. K Macdonald, Inc. ...... 412-366-0861 
PA Willow Grove, S K Macdonald. Inc. ... 215-659-4414 
TX Hurst, Pro-Comp SI& Co .............. 817-58~0336 
TX Richardson, Pro-Comp SIs. Co. ....... 214-66~ 1500 
WA Redmond, Quadra SIs. Corp. ........... 206-883-3550, 

503-835-3545 
Can Pickering Onl, A. C. Simmonds & Sons 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-83~8041 

MALLORY COMPONENTS DIVISION, Emhart 
Elee.! Elctrn. Grp., 222 Dixon Rd, Weston, Onl, 
Canada M9P 385, Tel: 416-244-4239, TELEX: 064-74132: 
FSC No.: 37942;76055; Sis. Mg,: Peter Baladis; Dis/, 
Mg,: Russ Jones ....................... A.1113,2077 

Local Sales Offices & Reps 
CT E Haven, Eagle Assocs. .............. 203-467-6542 
IL Palatina M&S SIs. Co ........•........ 312-934-1200 
MI Grand Rapids, OEM Elctm. SIs. ....... 616-361-5414 
MI Warren, Oem Elctm. SI& .............. 313-575-9444 
MN St Pau~ Johnson Co. ................. 612-641-1878 
NJ Burlington, VDE Elclms. Sis. .......... 60~387-9331 
NY Rochester, Dasson ................... 716-338-1699 
PA Doylestown, Monteiro Assocs. ........ 215-345-5855 
TX Fl Worth, E~ Tec SIs. ................. 817-268-2896 

MAiIORY 
FAX: 317-634-4214 

MALLORY TIMERS, Emhart Elee.!Elctrn. Grp., 
3029 E Washington Sl, Indianapolis, IN 46201, Tel: 317-
836-5353; Empl.: 2,000; Sis. Mg': Lewis Jones 
............................•.... A·1113, 2077; 8.1536 

MANAGE, INC., Fibre Optics Elctrns. Sys. Grp., P.O. 
Box 175,40 Nichols Rd, Chicopee, MA 01014, Tel: 413-
592-9123, FAX: 413-594-4891; Empl.: 33; SIs. Mg,: David 
Menard 

MANGER ELECTRIC COMPANY, INC., W. Henry St, 
Stamford, CT 06902, Tel: 203-348-7761, FAX: 203-324-
5447; FSC No.: 20262; Empl: 100; Sis. Mg,: J. V. Judge 

MANHATTAN ELECTRIC CABLE, 225 Passaic St. 
Passaic, NJ 07055, Tel: 201-77~8900, TELEX: 137-387; 
Empl.: 125; Sis. Mg,: Ed Harvey; Dis/. Mg,: Allan Marconi 

MANHATTAN ELECTRIC CABLE CORPORATION, 1 
Station Plaza, Rye, NY 10580, Tel: 914-967-8000, TELEX: 
137-387, FAX: 914-967-1616; Empl.: 125; Sis. Mg,: Linda 
M. Goodwins 

Local Sales Offices & Reps 
CA Los Angeles, Manhattan Else. Cable Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 800-423-4040 
CA San Francisco, Manhattan Elec. Cable Corp. 

....................................... 8()()'231-0152 
IL Chicago, Bensdorf & Johnson ........ 8()()'942-1147 
MA Boston, Manhattan Else. Cable Corp. 

8()()'255-1429 
NJ Bridgeton, Manhattan Else.. Cable Corp. 

......................... 8()()'225-2293,800-257-7071 
NJ Harrison, Manhattan EIec. Cable Corp. 

......................... 201-484-9111,800-826-5171 
OH Cleveland, Dynamic Elec. SIs. . . . . . . . .. 216-362-7900 
TX Houston, Manhattan Elec. Cable Corp. 

· . . . . . . . . . . . . . . . . . . . . . . .. 800-231-3866,800-392-4948 
TX Irving, Huemmer-DK Inc. ............. 800-442-7133 

Local Distributors 
CA Burlingame TRAC SI& ............... 415-692-5255 
CO Denver, Gaer SIs. .. . .. . . . . . . . . . . . .. ... 303-777-3740 
GA Atlanta, Robert B. Paul.. . . . . . . . . . . . . .. 404-696-7100 
IN Indianapolis. Wiltrout SIs. ............. 317-25~779 
LA New Orleans, Wells-Keown . . . . . . . . . . • 504-244-0330 
MI Highland, Nova EIec. SIs. Inc. ......... 313-887-0064 
MN Brooklyn Pk, North Central SI& ....... 8()()'328-8322 

MS Brandon, Service Else. SI& 601-992-9122 
MO Sl Louis, Jones Else. Entprs. ......... 314-428-5665 

MANN, HENRY, INC., 3983 Mann Road, Huntingdon 
Valley, PA 19006, Tel: 215-355-7200, TELEX: 6851160, 
FAX: 215-355-5134; Empl.: 52; Sis. Mg': Dan Martin; Dis/, 
Mg,: Mickey Hoffer 

MANTEX CORP., 1800 Metamora Rd_ P.O. Box 15E, 
Oxford, MI48051, Tel: 313-628-8200, FAX: 313-628-1520; 
Empl: 100; Sis. Mg,: John R Santiago 

MANUFACTURERS COMPONENT, INC., 2260 W. 77 
Sl, Hialeah, FL 33016, Tel: 305-556-4481, 8()()'367-0377, 
TELEX: 514181, FAX: 305-823-8934; Empl.: 5; Sis. Mg,: 
Jackie Barker 

MARATHON FLITE-TRONICS COMPANY, A 
Marathon Power Technologies Co., 2525 N. Naomi 
Sl, Burbank, CA 91504, Tel: 818-841-3210, TELEX: 69-
1487; Empl.: 65 

MARATHON POWER TECHNOLOGIES, P.O. Box 
8233, Waco, TX 76714-8233, Tel: 817-776-0650, TWX: 
910-894-5203 MARATHON WAC 

MARATHON SPECIAL PRODS., 13300 Van Camp Rd., 
Bowling Green, OH 43402, Tel: 41~352-8441, TWX: 810-
4~2988, FAX: 41~352-0875; Empl.: 150; Sis. Mg,: J. 
Campisi 

MAR-CHAR CORPORATION, ATR Electronics, Inc., 
167 East Fifth Street, Montello, WI 53949, Tel: 608-297-
2106; EmpL: 10; Sis. Mg': Charles G. Nutter 

MARCON AMERICA CORP., 310 Era Drive, Northbrook, 
IL 60062, Tel: 312-564-2820, FAX: 312-564-1150; EmpL: 
11; Sis. Mg,: Tony Olita; Dis!. Mg,: Helen A. Stubbs 

MARCONI INStRUMENTS, 3 Pearl Court, Allendale, NJ 
07401, Tel: 201-934-9050, TWX: 71 0-991-9752; Sis. Mg,: 
William E Bean .......................... 0.1291-1295 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. Assocs. .. . 
CA Carson, Amasco-South .............. . 
CA San Diego, Amasco-South ........... . 
CA Sunnyvale, Amasco-North ........... . 
FL Boca Raton, Beacon Electrns. Assocs. 

205-881-5031 
213-516-8561 
61 ~565-9676 
408-773-8690 

305-392-3500 
GA Atlanta, Beacon Electrns. Assocs. ..... 404-256-9640 
IL Chicago, KW. Meyers ................ 312-882-4808 
IN IndianapoliS, K Meyers ............... 317-783-1030 
MD BurtonSVille, Eastern Instnnn. ......... 301-792-7039 
MA Chelmsford, ICS Assocs. . . . . . . . .. . .. .. 617-256-3350 
MN Minneapolis, KW. Meyers............. 612-920-7080 
MO Maryland HgIs_ Comms. Equip. Specianies 

......•......•......................... 314-291-7641 
NJ Elmwood Park L & M Assocs. . ....... 201-797-0441 
NM Albuquerque, Scienlific Dves. ......... 505-883-3668 
NY New York C~, L & M Assocs ......... 212-243-6155 
NY Whitney Point. Tae-Rep .............. 607-692-3705 
NC Raleigh, Beacon Electms. Assoc. . .... 91~787-0330 

OH Chesterland, EQS Systems ........... 216-72~2222 

PA Andalusia, L & M ..................... 215-245-6658 
TX Dallas, EES ........................... 214-644-8881 
MD Burtonsville, Eastern Instnnn. . .... 301-364-8500 
WA Marysville, The Weslern Rep ...... 206-653-6031 

MARELINSTR. CO_ 907 South East 13th PI., Cape Coral, 
FL 33990, Tel: 813-574-8788; EmpL: 14; Sis. Mg': T. Swift 

MARINE ELECTRIC RPD, INC., See CML Macarr Div . 
Marine Electric RPD, Inc. 

WILD OATS 
MARKAT DIV., Wild Oats Corp., 902 Charles Sl, N. Myrtle 

Beh., SC 29582, Tel: 803-448-0083; Empl.: 216; Sis. Mg': 
K L Campbell; Dis/, Mg,: W. B. Heather 

Local Sales Offices & Reps 
P;z Scottsdale, Southworth SIs. ........... 602-945-3464 
IN Carmel, Hoosier Sis ................... 317-844-4535 
NY Plainview, Indl. Controls, Inc. .......... 516-34~0231 

OH Centerville, Grimm & Co. . . . . . . . . . . . . .. 513-433-1711 

MARKE 

Markel 
CORPORATION 

FAX: 215-270-3138 
MARKEL CORP., P.O. Box 752, Norristown, PA 19404, 

Tel: 215-272-8960, TWX: 51Q-660-0929; FSC No.: 03890; 
Empl.: 228; Dis!. Mg,: L J. Clemente ..•....... C.1715 

Local Sales Offices & Reps 
AL Huntsville, Alpha MkIg. . . . . . . . . . . .. ... 205-533-0766 
P;z Phoenix, Shetler-Kahn................ 602-257-9015 
AR Hot Springs, MY A, Inc. ................ 501-262-1365 
CA Anaheim. Indl. Dielectrics ............. 714-776-7411 
CA LA., Natl. Wire & Cable ............... 213-225-5811 
CA Santa Clara, Penmark SIs. ............ 408-980-1303 
CO Arvada, Arrowhead SIs. ............... 303-423-5556 
CT Harnden, Datcom ..................... 203-288-7005 
FL Deerfield Beh_ Jack Krulek & Assoc. .. 305-427-4202 
IL Schiller PI<., Wm R. Bolles ............ 312-678-7888 
IN Indianapolis, D. M. Assocs. ............ 317-642-4424 
KS Lenexa, Midlec ....................... 913-541-0505 
MD Glen Burnie, F. Lott ................... 301-744-4611 
MA Wattham, Datcom .................... 617-891-4600 
MI Farmington, L George & Assoc. ...... 313-474-1505 
MN Edina, PWC .......................... 612-933-3393 
MO Florissan~ 0 C B SIs. ................. 314-837-3361 
NJ Colonia, Hatt & Ficarra ................ 201-381-5193 
NM Albuquerque, Shatter-Kahn ........... 305-296-0749 
NY Lynbrook, Hell & Ficarra .............. 516-59~3351 
NY Rochester, Apex ...................... 716-254-6050 
OH Chagrin Falls, Electrolock ............. 216-543-5125 
OR Portland, James J. Backer ............ 503-297-8744 
PA Flourtown, C. Newson ................ 215-248-3377 
sc· Greenville, Electrolock Inc. ............ 803-297-9830 
TN Murfreesboro, Alpha Mklg. ............ 615-896-6102 
TX Richardson, CJ. Garvey .............. 214-234-3371 
lIT San Lake C~, Arrowhead SIs. ........ 801-261-1661 
WA Seattle, James J. Backer .............. 206-285-1300 
WI Mequon, Wm. R Bolles ............... 414-241-3320 
EXP Blue Bel~ PA, Markel Corp_ Exp. Dept 

Can Mississauga, Ont. Marflex-Barrell LId 

Local Distributors 
CA Anaheim. Indl. Dielectrics West ...... . 
CA Berkeley, Riggs/LaMoree ............ . 
CA Los Angeles, NatL Wire & Cable ..... . 
CA Torrance, Insulation Supp. ........... . 
CO Denver, Ward Elec. Supp. ............ . 
CT Greenwich, R H. Carlson ............ . 
CT Hartford, Atlantic Sw~ch ............. . 
FL Davie, Arco Distrs. ................... . 
FL Lakeland, Sw~ch Controls ........... . 
GA Atlanta Accu-Tech Cable ............ . 
IL W. Chicago, J. J. Glenn .............. . 
IN IndianapoliS, Marian Rubber ......... . 
KS Wichita, Midwest Aircraft Supp. . ..... . 
LA New Orleans, Long Elclrl. Supp ....... . 
MD Rockville, Read Plastics ............. . 
MI St CI!II. Shores, Spernco ............ . 
MO St Charles, Lectronix ................ . 
NJ Mt Laur~ Jersey Sw~ch ............ . 
NY Rochester, Simeona EIClrns. ......... . 
OH Chagrin Falls. Electrolock ............ . 
SC Greenville, Electrolock, Inc. . ......... . 
TN Chattanooga, Technilronics .......... . 
VA Norfolk, Read Plastics ............... . 
VA Roanoke, Control Distr. Inc. .......... . 
Can Mississauga, Onl, Marflex-Barrett Ltd 

215-825-5710 

416-828-0220 

714-776-5215 
415-641-0601 
213-225-5611 
213-320-9400 
303-333-3541 
203-531-5500 
203-527-7705 
305-473-2550 
8()()'282-7619 
404-455-6422 
312-293-7800 
317-638-6525 
316-267-3318 
504-524-8383 
301-881-7900 
313-771-2700 
314-946-6424 
609-778-8190 
716-328-3230 
216-543-6626 
803-297-9830 
615-875-5449 
804-627-0111 
703-989-7925 

416-826-0220 

MARKEM CORP., 150 Congress St. Keene, NH 03431, Tel: 
603-352-1130, TWX: 710-366-1800; FSC No.: 38360; 
Empl: 1200; Sis. Mg,: Carl Panza 

MARKENRICH CORP., 1812 Flower Avenue, Duarte, CA 
91010, Tel: 818-35~9190, TELEX: 298727, FAX: 818-35~ 
9190; Empl: 8 

Local Sales Offices & Reps 
FL Sarasota, Camtech, Inc. . . . . • . . . . . . . . .. 813-923-2804 
IL Palatine, Somers-Reagan ............. 312-991-1108 
IA CoraMIle, EPA, Inc. ................... 31~354-5344 

MA Reading. Lincoln Tech. SIs. ........... 617-944-9594 
MN Edina, EPA, Inc. . . .. . . .. .. . .. .. . . . . . . .. 612-835-9022 
NJ Vincentown, lmagineering Assocs. .... 6O~268-8859 

NY Syracuse, I. A. Hotze Assocs. ......... 315-47~641 

MARK EYELET INC., AMP, Inc., 63 Wakelee Rd_ Wolcott, 
CT06716, Tel: 203-756-8647, TELEX: 6~191, FAX: 203-
755-9410; Empl.: 70 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 731 



MARKTE 
MARKTECH INTERNATIONAL CORP., 120 

Broadway, Menands, NY 12204, Tel: 518-436-5865, FAX: 
518-436-5877; Empl: 14; Dist. Mg,; Jayne Kenderian 
Moore....................... S01138-1139,1275-1277 

Local Sales Offices & Reps 
AI. Huntsville, Action Comp. Sis. ....•. . . .. 205-533-0287 
CA Maywood, Management Mktg. & Sis. .. 213-560-5584 
CA San Jose, Eclipse Sis. ..•............. 40&435-3800 
CO Westminster, Western Region Mktg. .. 303-43(}-8883 
CT Cheshire, Connecticut ApplIed Technlg. 

· . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-272-6564 
FL Tampa, SAT Mktg. .................... 813-884-4805 
GA Roswell Action Camp. Sis. . . . . . . . . . . .. 404-998-7227 
IL Elk Grove Vl, Tristar Grp., Inc. ...... :. 312-593-0200 
KS Olathe, Tech. Sis. Assocs. ............ 913-829-2800 
MA Westborough, Bay Colony Reps., Inc. 

.••........•..•..•..•...•.............. 617-87(}-193O 
MI PlYmouth. Leading Edge Sis. Corp. . . .. 313-420-3344 
MN Golden Valley, Ambassador Indl Mkg. 

MO Ferguson, Technical Sis. Assocs. .... . 
NJ Cherry Hill Vantage Sis. ............. . 
NJ HewItt, CRG Grp., Inc. ................ . 
NY Syracuse, Canavan-Scanlon ......... . 
DH maple Hgts.. Versatron ............... . 
OK Tulsa, MII-Co Mktg. ...•............... 
TX Richardson, Mil-Co Mktg. ............ . 
UT Salt Lake City, Western Region Mktg. 

612-542-8437 
314-521-2044 
609-424-6777 
201-728-3377 
315-437-1271 
218-581-C)090 
918-664-2277 
214-783-2785 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 801-48&-1646 
WA Bellevue, Caruso & Co. ............... 2O&45s,ss11 
WI Brookfield, Tristar Group.............. 414-782-2670 
Can Markham, Avotronics ................. 418-475-2024 

Local Distributors 
CA Anaheim, Pacesetter EIctms. .......... 714-777-4711 
CA Chatsworth, Celex/Future ............ 818-900-0914 
CA Irvine, J & J EIctms. . . . . . . . . . . . . . . . . . .. 714-455-0104 
CA San Jose, All American Semiconductor 

...................•................... 408-287"()190 
CO Westminster, Future EIctms. .......... 303-85(}-0123 
CT Danbury, Pilgrim EIctms. .............. 203-792-7274 
FL Miami, All American Semiconductor. .. 305-821-8282 
GA Norcross, Future EIctms. ............. 404-441-7676 
IL Schaumberg, Future EIctms. .......... 312-882-1255 
MD Columbia, Future EIctms. ............. 301-995-1222 
MA Westborough, Future EIctms. .,....... 617-368-2400 
MI Uvonia, Future EIctms. ............... 313-261-5270 
MN Bloomington, All American SemIconductor 

..•.......•..•..•...................... 612-884-2220 
NJ Fairfield, Future EIctms. ............... 201-227-4246 
NJ Moorestown, Marlac EIctms. .......... 609-234-4200 
NY Ronkonkoma, All American Semiconductor 

· ... .... . .. ... ..•..• .. . . . .. .. . . . .. . .. .. 515-981-3935 
NY Ronkonkoma, BaldwIn Comps. ... . .. .. 518-588-5700 
NY Syracuse, Future EIctms. ...•......... 315-451-2371 
NC Raleigh, Resco ....................... 9HH81-5700 
OR Beaverton, Norvac EIctms. .. . . . . . . . . .. 503-644-1025 
PA McKeen, Advacorn ................... 814-475-7774 
TX Dallas, Orml Pro EIctms. ............. 214-233-9368 
UT Salt Lake City; Future EIctms. ........ : 801-972-8469 
WA Redmond, Future EIctms. ............. 205-981-8199 
Can Pointe Claire, Future EIctms. .......... 514-694-7710 

MarLee Switch Company 0 

MAR LEE SWITCH CO., 933-0 N. CentraJ Ave., Upla(1d, 
, CA 91786, Tel: 714-982-8988; Empl: 10; SIs. Mgt; LeRoy 
TIchy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. S01758 

Master Electronics 
La~:ste ~,/. ~, 80~~~SOO 
Relay , •• ' Relays & 

Distributor ", I Timers 
In the World·, ~ In Stock 

'\, ____________ v~ 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Rancho Cucamonga, John D. Poe .... 714-989-6204 

FAX: 214-341-5212 
MARLOW INDUSTRIES, INC., 10451 Vista Park Ad., 

Dallas, TX75238, Tel: 214-340-4900, TWX: 91(}-860-5161; 
FSC No.: 55886; Empl: 170; SIs. Mgr: John Nelson; Dist. 
Mgr; David Marlow ...................... C01680-1681 

FAX: 315-655-8042 
MARQUARDT SWITCHES INC., Route 20 East, P.O. 

Box 485, cazenovia, NY 13035, Tel: 315-655-8050, 
TElEX: 703-287-UD; Sis. Mg,; J. J. Kennedy, VP Sis.; Dist. 
Mg,; R A. PhilipChik, VP Mktg. ........... S01759-1763 

Local Sales Offices & Reps 
AL Huntsville, Electrosales Co. ........... 205-983-9648 
AZ Scottsdale, Memco SIs., Inc. .......... 602-952-2254 
CA Los Angeles, Universal Components, Inc. 

. . . . .. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . .. 213-641-4255 
CA Santa Clara, Nova-Tronix Inc. ......... 408-727-9530 
FL Hollywood, Stand. Mktg., Inc. .......... 305-435-1047 
FL Tampa, Stand. Mktg., Inc. ............. 813-933-5833 
FL W. Melbourne, Stand. Mktg., Inc. ..,... 305-725-7073 
GA Atlanta, Electrosales Co. ........•..... 404-394-1122 
IL Franklin PI<._Stetco ................... 312-671-4208 
IN Fort Wayne, J & B Engrg. ............. 219-483-2813 
IN Indianapolis, J & B Engrg. Sis. Co. .... 317-842-3008 
IA Marlon, M-lH3 Assocs., Inc. ........... 319-377-6261 
KS Shawnee Mission, M-S-B Assocs., Inc. 

....................................... 913-432-2131 
MD Middletown, S.T.lWoolard Co., Inc. .... 301-371-4500 
MI Grand Sianc, Inter-comm ....... 313-695-0665/0666 
MN SL Pau~ Arkco Sis Co. ................ 612-777-7454 
MO SL Louis, M-S-B Assocs. .............. 314-945-5577 
NH NashlJ8, Bell Controls, Inc. ............ 603-682-6984 
NJ Medford, Champion EIctrn. SIs. Co, Inc. 

.. .. . . . .. .. .. .... .. . .. . . . .. 609-983-0932/0807/9007 
NY cazenovia, S.T.lWoolard Co .......... 315-655-8145 
NC New Bern, R-A SIs. ................... 919-244-2672 
OH Cleveland, J & B Engrg. Sis. Co ....... 215-642-9312 
OR Portland, Eictm. Camp. SIs. ........... 503-245-2342 
PA Phoenixville, GIHronics, Inc .......... 21&933-8525 
SC Easley, R-A Sis. Co. .................. 803-859-1859 
SC Pickens, S. T.lWoolard Co, Inc. . . . . . . . . 803-878-3830 
TX Dalles, Rem-Air Comps. .............. 214-234-1069 
TX Houston, Dunkel Assocs. ............. 713-729-1670 
CO Lakewood, Cristee Meade Co. .~...... 303-232"()287 
VA lynchburg, S.T.lWoolard Co, Inc. ..... 804-528-5421 
WA Kirkland, Manon Engrg. ............... 205-827-7449 
WA Mercer Island, EIctrn Comp. Sis. .•.... 205-232-9301 
WI Milwauk88, Key Entpr, Inc ............. 414-453-9462 

Local Distributors 
AZ Tempe, Control Design Supp., Inc. .... 602-829-7981 
CA Covina, Selecta Swnch ................ 213-967-4123, 

80(}-722-8445 
CA Gardena, CalHornia Swnch & Signal ... 213-77(}O2330, 

8()(}-225-7924 
CA San Jose, Sierra West................ 408-435-7477 
CA Van Nuys, Pacific Swnch Controls, Inc. 

...............•....................... 213-873-4602 
CO Aurora, Jet EIctms. ................... 303-364-1000 
CO Denver, CSID, Inc. .................... 303-292-9594 
CT Hartford, Atlantic Switch Controls, Inc. 

Hartford, Wes-Garde Cornps. Grp, Inc. 

FL Fl Lauderdale, N.RC. Elctrns., Inc. .... 
FL Lakeland, Switch Controls ...........• 
FL Longwood, Stetco, Inc. ............... . 
FL West Palm Beach, Nurmi Electms. ... . 
GA Atlanta, KSM Elctms., Inc. ........... .. 
GA Stone MIn., Control Design Supp. . ... . 
IL Addison, L Comp .................... . 
IL Bensenville, Voyager Elctms. .•....... 
IL Carol Stream, Conectrix, Inc. ......... . 
Il Franl<lin PI<. Stetco,lnc. : ......... ; .. .. 
KS Wichita, L Comp .................... .. 
KS Wichita, Radio, Inc .................. .. 

203-527-7705 

203-527-7705 
305-772-4500 
813-644-7564 
305-767-0209 
305-885-8553 
404-458-2013 
404-979-3500 
312-628-1400 
312-860-1300 
312-653-1460 
615-871-4208 
315-265-5100 
315-264-2798 

MA Wilmington, J..V Elctms. .............. , 617-657-6523 
MI . Grand Rapids, S.F. EIctms. ............ 615-459-0216 
MI SL Clair Shoras, Spemco ............. 313-171-.2700 
MN Fridley, Voyager Elctrns. ............... 612-571-7766, 

612'571-9519 
MN Minneapolis, Control Design Supp ..... 612'72,.,628 
MO Kansas City, L Comp .. ; .............. 815-221-2400 
MO Maryland Heights, L-comp ............ 314-291-6~ 
MO Sl Louis, Midwest Switch & Controls, Inc. 

... ' ..... '............................... 314-567-7776 
NH Nashua, Atlantic Switch Controls, Inc. 

......................... 603-88(}-1971,80(}-345-06QO 
NJ Allendale, B & R Electronics .......... 2OHI34-8800 
NJ Ml Laurel Jersey Switch............. 609-778-8190 
NY Baldwinsville, Scibetta Dists. .......... 315-822-3993 
NY Hempstead, EIctrn Equip. Co. ......... 515-538-5510 
NY Woodside, Switches unnd ............ 718-478-5000 
NC Charlotte, Control Design Supp, Inc... 704-588-4410 
NC Gastonia, J.M.T. Electronics........... 704-887-4401 
DH Westerville, Ohioswitch, Inc. .......... 614-885-0319 
OK Oklahoma City, Radio, Inc. ............ 405-789-0741 
OK Tulsa, Radio,lnc. ..................... 918-587-9123 
OR Beaverton, Murphy Electms,lnc. . . . . . .. 503-642-2001 
PA Newton Sq, O.D.I. .................... 215-359-1000 
TN Chattanooga, Stetco, Inc. ; ...... ,..... 615-899-6831 

,TN Chattanooga, Techni Tronics Inc. ... ,. 615-842"()514 
TX Austin, Southwest Electms. ........... 512-837-8971 
TX Dallas, Southwest Electmi ........... 512-343-7694 
TX Dallas, Texas Swftch, Inc. ............. 214-357-1768 
TX Houston, Wofford Elctms., Inc. ........ 713-847-3583 
TX Stallord, Southwest Electrns. ......... 713-240-4000 
WA Redmond, Murphy Electrns. . .. . . . ... .. 205-88,., 234 
Can Concord, Ont, Votron EIctms., Ltd ..... 415-689-9870, 

619-661-5190 

MARSH PRODUCTS, INC, 336 McKee St, Batavia, IL 
60510, Tel: 312-879-8008; Sis. Mg,; Mel Ruskin, 

MARTEL ELECTRONICS, 27 Roulston Rd., P.O. Box 897, 
Windham, NH 03087, Tel: 603-893-0886, 8()(}-821-oD23, 
TELEX: 95-1232; SIs. Mg,; David DeVries 

MARTIN SOUND PRODS, 28 Alpha Park, Cleveland, OH 
44143-2297, Tel: 215-442-2286; Empl: 2; Sis. Mg,; 
DeWayne (Bud) Martin; Dist. Mg,; DeWayne (Bud) Martin 

mRRWRY PRODUCTS INC 

FAX: 714-973-2931 
MARWA V PRODS. INC., 311 N. Clara St., Santa Ana, CA 

92703, Tel: 714-973-1800; FSC No.: 
8()(}-933-3334-122332; Empl.: 12; SIs. Mg,; Torn Goreth 
................................ , .......... 002132-2133 

Local Sales Offices & Reps 
CT N. Haven, Marway Prods. ............. 203-281-7270 
MA Wellesley, Marway Prods. ............. 617-235-7884 
NH Londonderry, Power Conversion Sys, 

. . .. . . . . . .. .. . .. . . . . .•. . .. . .. . . . .. . .... 603-434-2371 
PA Bridgeport, Penncat Corp. . .. . .. . .. . . .. 215-272"()SOS 
TX Richardson, Interactive Comp. Sis. .... 214-669-2277 

MASTECH, INC., Lorlin Test Systems, Precision Rd., 
Danbury, CT 06810, Tel: 203-744-0096, TELEX: 
7104565030; Empl: 48; Sis. Mg,; Ruthe Ploskunyak 

MASTER APPLIANCE CORP, 2420 18th St., Box e8, 
Racine, WI 53403, Tel: 414-633-7791, TElEX: 269-505; 
FSC No.: 83284; Empl: 50; Sis. Mg,; G. E. Mertins; Dist. 
Mgr; G. E Mertins 

MASTER BOND, 154 Hobart St., Hackensacl<, NJ 07601, 
Tel: 201-343-8983, FAX: 201-343-2132; FSC No.: 59504; 
Empl.: 16;Sl8. Mgr; James Brenner 

Distributor 

Master Distributors, P.O. Box 25662, Los Angeles, 
CA 90025, Tel: 213-452-1229; 473 Sapena Ct., Ste 
112, Santa Clara, CA, 95054, Tel: 408-496-6151; FAX 
408-496·0325..... .. .............................. A.1299, 1671, 

2138,2193,2263,2417;B'1162,1258,1301, 
1411,1447,1537,1628,1687,1755,1851, 

1921;C·10321.1125,13051411,1460,1549. 
1606,1695,1901;0.1125,1131; 601, 608, 609, 

611,,613615,620,621,625,630,635,638, 
639,640, 645, 652, 653, , 654, 656, 657, 666, 
668,670, 673, 674, 678,681, 691, 693, 695, 
696,699,703,704708,716,720,723,725, 
726,727,729,730,732,734,740,741,753, 
754,755,756, 760, 771,772,779,786,789, 

793,795,804.808.810.813,816,821 

732 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MASTER ELECTRONIC CONTROLS, p.o. Box 25905, 

Los Angeles, CA 90025, Tel: 213-452-1336, raEX: 
182041, FAX: 213-399-8600; Empl.: 74; SIs. Mgr: Don 
Minassian; Dist. Mgr: Jesse Jaurretche 

MASTERITE CORPORATION, '2841 Lom~a Blvd., 
Torrance, CA 90505, Tel: 213-775-3471, 1WX: 910-347-
6237; FSC No.: 05041; Empl: 660; SIs. Mgr: C.J. Huebert; 
Dist. Mgr: G. Peterson 

MA TEC INSTRUMENTS, INC., 75 South St, Hopkinton, 
MA 01748, Tel: 617-435-9039, TELEX: 948332, FAX: 617-
435-5289; Empl: 55; Sis. Mgr: Harry Ives 

MATERIALS RESEARCH CORPORATION, Route 303, 
Orangeburg, NY 10962, Tel: 914-359-4200, raEX: 
221662 MAC UR; Empl: 560; SIs. Mgr: Mel Lipton 

MATH ASSOCS, 2200 Shames Dr, Westbury, NY 11590, 
Tel: 516-334-6800, raEX: 238-667 RAPID UR, FAX: 516-
334-6473; Empl: 45; Sis. Mgr: Ed Henckel 

MATHEMATICAL SYSTEMS DESIGN, INC., 11835 W. 

Olympic Blvd., Suite 745, Los Angeles, CA 90064, Tel: 213-
47~7180; Sis. Mgr: Lorr Kramer 

MATRA DESIGN SEMICONDUCTOR, 2840 San 

Tomas Expressway, Santa Clara, CA 95051, Tel: 408-986-
9000, TELEX: 29~656; SIs. Mgr: David T. Fletcher 

MATRIX CORP., 2260 Distributors Dr., Indianapolis, IN 
46241, Tel: 317-248-2036; Empl.: 10 ........... [)O1172 

Local Sales Offices & Reps 
FL Orlando, James Terry & Assoc. ....... 305-894-4717 

MATRIX CORP., 1203 New Hope Rd., Raleigh, NC 27610, 
Tel: 91~833-2000, FAX: 91~833-2550; Empl.: 50; SIs. 
Mgr: Ray Alderman 

FAX: 818-992-8521 
MATRIX SYSTEMS CORP., 5177 N. Douglas Fir Rd, 

Calabasas, CA 91302, Tel: 818-992-6776, TWX: 910-494-
4975; FSC No.: 33281; Empl.: 60; SIs. Mgr: Randy Sue 
Rabideau ...................................... A-I773 

Local Sales Offices & Reps 
AL Huntsville, Reynolds Assoc., Inc. ...... 305-25~ 7000 
AZ Scottsdale, Faser T echo, Sis. ......... 802-948-4404 
CA MiI~ IFM Inc. .. .. .. .. .. .. .. .. .. .... 408-945-5920 
CA N. Hollywood. Crown Elctms. ......... 213-877-3550 
CO Broomfield, Scientific DYes ........... 303-46~5145 

CT Marion, Polytek Assocs. .............. 203-621-4542 
FL Melbourne, Reynolds Assoc, Inc. . .... 305-25~ 7000 
FL Tampa/Ft Lauderdale, Reynolds Assocs. 

............................... , ........ 305-25~ 7000 
GA Atlanta, Reynolds Assoc., Inc. ......... 305-25~ 7000 
IL Arlinglon Hgts., Comtel Midwest ...... 312-392-4040 
IN Indianapolis, Comfel Midwest ......... 317-253-1681 
KS Shawnee Mission, Corntel Midwest ... 913-268-0762 
MA Ashland, PolyTek Assocs. ............ 617-661-4741 
MA Falmouth Heights, RJC Assocs. ....... 617-540-8832 
MI Southfield, ComteHnstr. .............. 313-358-2505 
MN Wayzma, Comtel Midwest ............ 612-476-1551 
MO Sl Louis, Corntel Midwest ............ 314-991-5383 
NY Mamaroneck, Bassin Tech. Sis. Co. . .. 914-698-9356 
NC Raleigh, Reynolds Assoc. ............. 305-25~ 7000 
OH Cleveland, Corntel Instr ................ 216-442-8080 
OH Dayton, Corntel Instr. o • • • • • • • • • • • • • • • • 513-426-5310 
OH Hillard, Corntel Instr. .. ................ 614-876-8305 
OR Portland, Topp Engrg. SIs. ............ 503-244-7265 
PA Pittsburgh, Corntel Instr. .............. 412-922-5720 
TX Carrol Ron, Semon Corp. .............. 214-380-0414 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 
WA Bellevue, Topp Engrg. Sis ............. 206-747-5400 
WI New Berlin, Corntel Midwest .......... 414-544-6042 

MATROX ELECTRONIC SYSTEMS, 1055 St Regis 
Blvd., Dorval, au, Canada H9P 2T4, Tel: 514-665-2630, 
raEX: 05-822798, FAX: 514-665-2853; Empl: 462; SIs. 
Mgr: Ed Dwyer 

FAX: 714-960-6492 
MATSUO ELECTRONICS, 2134 Main Street, Su~e 200, 

Huntinglon Beach, CA 92648, Tel: 714-96~2491, TWX: 
910-596-1828; FSC No.: (714) 960-8492; Empl.: 854; Sis. 
Mgr: Emmalee Shaw .................... A-1114-1119 

Local Sales Offices & Reps 
AZ Phoenix, Howe & Howe .............. 602-264-7971 
CA Mission Viejo, Angle Assocs. .. . . . . . . . . 714-582-8858 
CA Redwood~,JamesS.HemonCo ... 415-367-7158 
FL Plantmion, Gallagher ................. 305-473-2101 
GA Norcross, Macro Mktg. . . . . . . . . . . . . . . .. 404-662-5580 
ID Boise, N. R Schultz .. .... .. .. .. . .. . ... 208-377-8666 
IL Des Plaines, ESCO Assocs. .......... 312-296-5310 
IN Indianapolis, Needler ................. 317-255-8056 
MD Randallstown, Chesapeake Mktg. ..... 301-922-5997 
MA Randolph, Hatch Assocs. ............. 617-963-3306 
MI Grand Rapids, OEM Elctrn. SIs. ....... 616-364-4024 
MI Sl Clair Shores, DEM·Elctrns. ......... 313-777-1750 
MN Sl Pau~ Proud Inds, .................. 612-846-9428 
NJ Fl Lee, Neptune Elctrns. .............. 201-461-2789 
NM Albuquerque, FP SIs. ................. 505-345-5553 
NY Clifton PI<., Net SIs. ................... 518-371-6884 
NY Fairport, Net SIs. ...................... 716-223-1030 
NY Webster, Net SIs. ..................... 716-467-4538 
OH Dayton, DoHuss-Root & Co. . . . . . . . . . .. 513-433-6776 
OH Strongsville, DoHuss-Root & Co. ...... 216-238-0300 
OK Tulsa, Beacon ........................ 918-252-5181 
OR Beaverton, N. R Schultz .............. 503-643-1644 
PA Piftsburgh, DoHuss-Root & Co ......... 412-221-4420 
TX Dallas, Beacon ....................... 214-437-1505 
WA Bellevue, N. R. Schultz. . . .. . . . . . . . . . .. 206-454-0300 
Can Scarborough, Ont, Bach-Simpson .... 416-288-9932 

Local Distributors 
AZ Phoenix, Cameo .... .. .. .. . .. .. .. .. ... 602-26~6241 

CA Garden Grove, CapacKor Supp. ....... 714-638-0510 
CA Garden Grove, National Chip ......... 714-892-7749 
CA San Diego, Projections ............... 61 ~453-7900 
CA San Jose, Passive T echnlg. . . . . . . . . . .. 406-435-5566 
CA San Jose, Projections. . . . . . . . . . . . . . . .. 408-748-9280 
CA Santa Maria, Garrett Instrs. ........... 805-922-0594 
CA Tustin, Projection UnHd . . . . . . . . . . . . . .. 714-544-2700 
CA W. Covina, CSI ....................... 818-960-4761 
MD GMhersburg, Axis Elctrns. ............ 301-840-8840 
MA Billerica, A. W. Mayer Co. ............. 617-2~2255 
MA Billerica, Baldwin Comps. ............. 617-667-6710 
MA Wilminglon, Aved Elctrns. ............. 617-657-6310 
NJ Fairfield, C.H.P.S., Inc. ................. 201-882-0997 
NJ Kenilworth, Ventronics ................ 201-272-9262 
NY Ronkonkoma, Beldwin Comps. . .. . . . .. 516-588-5700 
NY Ronkonkoma, Prime Comps. ........... 516-737-1730 
PA Norristown, Century Elctrn. Comps .... 215-631-5400 
TX Dallas, C & W ........................ 817-831-0395 
Can Montreal, Que, Preico ................ 514-38~8051 

Can N. London, CM Peterson.. .. .. .... .... 519-434-3204 
Can Willowdale, Ont, Electro Sonic ........ 416-494-1666 

MATTHEY ELECTRONICS, Television Equipment 
Associates, Box 393, South Salem, NY 10590, Tel: 914-
763-8893, TELEX: 493-0698, FAX: 914-763-9158; SIs. 
Mgr: Bill Pegler ................................ A-1670 

MAUELL CORP, 31 Old cabin Hollow Rd., P.O. Box 339, 
Dillsburg, PA 17019, Tel: 717-432-8666, raEX: 466003, 
FAX: 717-437-8866; Empl: 25; SIs. Mgr: Haubold Vom 
Berg; Dist. Mgr_' Haubold Vom Berg 

MAUREY INSTRUMENT CORP., 4555 W. 60th St, 
Chicago, IL 60629, Tel: 312-581-4555, FAX: 312-581-
2576; FSC No.: 03942; Empl.: 50; Sis. Mgr: E Maurey; 
Dist. Mgr: Louis Derdzinski .......•....... A-2078-2085 

Local Sales Offices & Reps 
CT Killingworth, Gallagher Assocs. ....... 203-663-2338 
FL Largo, L-P Sis. ........................ 813-531-2684 
FL Orlando, ASI .. .. .. .. . .. .. .. .. .. .. . .... 305-851-7929 
FL Plantation, Innovative Mktg. .....•..... 305-583-8665 
MA Framingham, Gallagher Assocs. ...... 617-626-2346 
MI Grand Blanc, Inter-Comm ............. 313-595-0665 
TX Dallas, THT Sis. Co. .................. 214-783-1501 
WA Vancouver, SIs. & Engrg. Assoc. ...... 208-573-5161 

Local Distributors 
CA Garden Grove, Allied Elctms. ......... 714-554-0731 
CA Santa Clara, Allied Elctms. .........•.. 408-727-1690 
CO Wheatridge, Allied Elctms. ............ 303-425-7144 
CT Ridgefield, PIC.. .. .. .. .. . .. . .. .. .. . ... 203-451-1533 
FL Margete, Allied Elctms. ............•.. 305-973-3070 
MA Wilrninglon, Allied Elctrns. ............ 617-942-0150 

MCFADD 
MI Battle Creek, Great Lekes Elctms. 61 &-963-6282 
MI Grand Rapids, SF EIctm Supp. . ...... 616-45~0216 

MI Westland, Allied Elctms. .............. 313-595-6565 
MO Sl louis, Allied EIctms. ............... 314-878-1229 
NY Mineola, Allied EIctms. ................ 516-248-2380 
NC Raleigh, Allied Elctms. ................ 91~821-0415 

OH Akron, Stotts-Friedman ............... 216-253-7000 
OH Cincinnmi, Stotts-Friedman ........... 513-574-7701 
OH Dayton, Stotts-Friedman .. , ........... 513-298-5555 
OH Willoughby, Allied Elctms. ............. 21 &-951-0908 
OK Tulsa, Allied Elctms. .................. 918-663-7630 
PA Bale Cynwyd, Allied 'Elctms. .......... 215-267-6940 
TN Knoxville, Shields Elctms. ............. 615-588-2421 
TX Fl Worth, Allied Elctms. ............... 817-336-5401 
TX Houston, Allied Elctms. ............... 713-932-7321 
VA Alexandria, Allied EIctms. ............. 703-836-5002 
WA Seattle, Allied EIctms. ................. 206-767-5772 

MAURY MICROWAVE CORP, 8610 Helms Ave., 
Cucamonga, CA 91730, Tel: 714-987-4715, TWX: 910-
581-3408, FAX: 714-987-1112; FSC No.: 13047; Empl: 
104; SIs. Mgr: M. A. Maury, Jr. 

MAXI-SWITCH CO., Sub. of EECO, 9697 East River Rd., 
Minneapolis, MN 55433, Tel: 612-755-7660, TWX: 910-
576-2690; Empl: 180; Dist. Mgr: E C. Helme, Jr. 

MAXON PRECISION MOTORS, INC., 838 Mitten Rd., 
Burlingame, CA 94010, Tel: 415-697-9614, FAX: 415-697-
2867; SIs. Mgr: Edward Graham .............. a-l232 

MAXTOR CORPORATION, 211 River Oaks Pkwy, San 
Jose, CA 95134, Tel: 406-432-1700, TELEX: 171074, FAX: 
408-434-6469; Empl: 2500; SIs. Mgr: Jim Daly; Dist. Mgr: 
Bob Cascarino 

MAXWELL ELECTRONICS, P.O. Box 12033, Research 
Triangle Park, NC 27609, Tel: 91 ~846-1633; Empl.: 8; Sis. 
Mgr: Joe Harrison 

MAXWELL LABORATORIES, 6686 Balboa Avenue, San 
Diego, CA 92123-1506, Tel: 61~27~5100, TWX: 910-
335-2063, FAX: 61~277-6754; Empl.: 600; SIs. Mgr: 
William Fox (Prods.) 

MCCOY ELECTRONICS CO., A Sub_ of Oak 
Industries, 100 Watts St, P.O. Box B, Mt Holly Springs, 
PA 17065, Tel: 717-486-3411, TWX: 510-650-3548, FAX: 
717-466-5920; FSC No.: 00136; EmpL: 545 
.. . ... . .. . . . . . . . .. .. .. .. .. ...•. ..•.. . . .. ... A-I406-1417 

Local Sales Offices & Reps 
AL Huntsville, Elctm. Sis., Inc. ............ 205-533-1735 
AZ Tampa, Sunwest Mktg. ............... 602-893-7677 
CA Mountain View, Thorson West ........ 415-964-9300 
CA Shennan Oaks, Wes-K ............... 818-990-1302 
CO Littleton, Advanced Tech Mktg. ....... 303-798-4200 
CT Hartford, JMG, Inc. .................... 203-278-9709 
FL Oviedo, Conley & Assocs. ............ 305-365-3283 
GA Norcross, EIctm SIs., Inc. ............. 404-448-6554 
IL Glandale Heights, Beta Technlg. Sis., Inc. 

.. . .. . . . . . .. . . . ... . . . .. . .. . .. . . . . . . .. ... 312-790-9866 
IN Kokomo, Schillinger Assoc., Inc. ....... 317-452-4057 
IA Cedar Rapids, Lorenz SIs. ............ 31 ~377-4666 
MD Baltimore, Burgin-Kreh Assocs. .. :.... 301-265-8500 
MA Norwood, JMG, Inc. ................... 617-762-5333 
MI Southfield, Fred H. Gehrke & Assoc... 313-55~5363 

MN Minneapolis, Dunlop ConsRs. ......... 612-544-1070 
KS Merriam, Lorenz ...................... 913-384-6556 
MO University City, Lorenz SIs., Inc. ....... 314-997-4558 
NJ Medford Lake, Gray Assocs. .......... ~953-91 09 
NM Albuquerque, Sunwest Mktg. .......... 505-898-8471 
NY Binghamton, Foster & Wager, Inc. ..... 807-724-7093 
NY New Rochelle, Ascor Elctms. ......... 914-235-8838 
NY Rochester, Foster & Wager, Inc ........ 716-385-7744 
NC Cary, Elctm. Sis.,· Inc. .. .... .. .. .. .. .... 919-467-8486 
OH Cincinnati, Stegman Blaine Mktg. ..... 513-72~1969 
OR Beaverton, Evergreen Mktg. Grp. . . . . .. 503-643-8020 
WA Seattle, Evergreen Mktg. Grp. ......... 206-633-3160 
TX Austin, R F. Kimball Co. .•............ 512-443-5284 
TX Richardson, R F. Kimball Co. ......... 214-231-3447 
VA Lynchburg, Burgin-Kreh Assocs. ...... 804-23~2626 

WI Milwaukee, Beta Technlg. Sis., Inc. .... 414-543-6609 
EXP NJ, Oradel~ Sylvan Ginsbury Ltd ..... 201-261-3200 

MCE SEMICONDUCTOR, INC., 1111 Fairfield Dr, West 
Palm Beach, FL 33407, Tel: 305-845-2837, TELEX: 
441405 (MCE UI), FAX: 305-863-8275; Empl.: 54; Sis. 
Mgr: Richard H. McCargar 

MCFADDEN SYSTEMS, INC., 11835 E Sm~ Ave., Sante 
Fe Springs, CA 90670, Tel: 213-948-4414, TELEX: 677161, 
FAX: 213-948-1291; FSC No.: 25750; EmpL: 49 
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MCGEL 

FAX: 516-586-5120 
MCG ElCTRNS., 12 Burt Dr, Deer Park, NY 11729, Tel: 

516-586-5125, TB..EX: 645518; FSC.No.: 29779; Empl.: 
45; Sis. Mgr: carolyn Schultz..... a.1296, 1327-1341 

MCGill MANUFACTURING CO., INC., 909 North 
lafayette Street, Valparaiso, IN 46383, Tel: 219-465-2200, 
FAX: 219-465-2456; EmpL: 295; Sis. Mgr: Tom 
Morris/Dave Rickards .............•..•... a.1764-1786 

Local Se/es Offices & Reps 
AL Huntsville, James E. Heusser Agy. .... 205-836-3896 
AR Hot Springs, Au1omation Supp., Inc. ... 501-767-5444 
CA Arcadia, HMC Inc. .......•..•......... 818-447-0958 
CA Berkeley, Mark Barrett ................ 415-93(}'3496 

Over 
8,000,000 
Relays & 
Switches 
in Stock. 

McGill 8 The 
Largest 
Relay & 

• Switches 
• . Distributor 

In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:,00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 . 

M~GILl 
ELECTRICAl/ELECTRONIC 'PRODUCTS 

FULL LINE AUTHORIZED DISTRIBUTOR 

.~t:6 
ELECTRIC SWITCHES 

INCORPOBATED 

2478 Fletcher Dr, Los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

,~ & 
'.'"_'" '",", ~ •. m"" 

,. 

4. LIGHTED PADDLE 

SEE COMPLETE PROOUCT 
LINE UNOER SWITCHES 

SECTION 5100 

2. ~e~::~i~'6~ CAT~RL~EGL;~g~~oR~~~EST 
'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS, 

Manufacturers and . Sales Offices Directory 
CA Los Angeles, Mark Waggoner, .. , .•. ,. 213-904-0156 
CO Denver, EIctrL Prods. Co. ......... , . . . . 303-936-8957 
FL Tampa, Monte Constantine .•.....•... 8.13-985-4376 
IL Roscoe, Richard LefI ................. 312-299-2354 
IN Bremen, Jan Richard Stahly .......... 219-282-3592 
KS Overland Pk., Arehart-Bamds-Rains Sis. 

.. .. . .. . . .. . . . .. . . . .. .. .. . .. . . . .. . .. ... 913-262-0404 
MI Chelsea, Rick Mayday................ 313-995-2965 
MN Maple Grove, Mark Waggoner........ 612-924-3440 
NH Manchester, Michael Bowles ......... 603-644-7427 
NY Hicksville, Paullncalcatera . . . . .. . .. . .. 716-83(}'5011 
NY Silver Creek, Scott Earsing ........... 716-325-3485 
OH Columbus, Michael Airey ............. 216-574-7164 
PA Levittown, Paul McCool... .. .......... 215-359-3708 
TN Nashville, Richard. Hardy ............. 615-748-1150 
TX Dalles, Raley SIs. Co. ................. 214-368-1683 
lIT Salt Lake City, J. R. Christensen & Assocs. 

.. .. . .. .. .. . .. .. . .. . . . . . . . . .. .. . .. .. . .. 801-972-3970 
lIT San Lake City, Sage Sis ............... 801-467-5451 
VA Ashland, Hutcheson & Co. ............ 804-288-3236 
WI Kenosha, Wally Coats ................ 312-299-2354 
Can Mississauga, Ont., Marr EIec. Ltd. ..... 416-277-9481 

MCGUIRK ELECTRONICS CO. INC, 212 So. Main S1, P. 
O. Box 853, Middleton, MA 01949, Tel: 617-933-3500; FSC 
No.: 55902; Empl.: 10; Sis. Mgr: L McCarthy 

MCI TRANSFORMER CORPORATION, 411 
Manhattan Ave, Babylon, NY 11704, Tel: 516-587.-0510, 
FAX: 516-587-0624; Empl.: 50; Sis. Mgr: Timothy J. 
Williams. .. ... ... .. .. . .. . .. . . . . . . .. . . . .. .. A.2264-2279 

l.Dcai Sales Offices & Reps 
MA Orange, MCI Transformers. . . . ... . . ... 617-544-8806, 

MCKENZIE TECHNOLOGY, 44370 Old Warm Springs 
Blvd., Fremont, CA 94538, Tel: 415-651-2700; EmpL: 85; 
Sis. Mgr: Nancy Vinerts 

Local Se/es Offices & Reps 
AL Huntsville, Cartwright & Bean, Inc. .... 205-83(}.1540 
lIZ. Phoenix, Mercury Engrg. SIs., Inc. ..... 602-265-0344 
CA Pleasanton, Moulthrop SIs., Inc. ....... 415-463-0450 
CA Westminster, West Elctm. Sis., Inc. .... 213-493-5569 
FL Orlando, Cartwright & Bean, Inc. ...... 407-423-1756 
GA Norcross, Cartwright & Bean, Inc. ..... 404-368-0160 
IL Elk Grove VI, Parcorn, Inc. ......•..... 312-226-6360 
MA Plainville, Entpr. Technlg. ............. 617-695-4700 
NY Hauppauge, Sticom ................... 516-724-6814 
NC Raleigh, Cartwlight & Bean, Inc. .. . . .. . 919-876-4130 
OH Englewood, Allen Nace Co., Inc ....... 513-836-8931 
PA Paldron Tech. SI& .................... 814-643-0240 
TX Dalles, JYS Co, Inc. .................. 214-349-1650 
Can Ontario, White Radio Ltd. ............. 416-632-6894 

MCl, INC., 501 S. Woodcreek Rd., Bolingbrook, IL 60439-
• 4999, Tel: 312-759-9500, TELEX: 91 (}'683-1899; FSC No.: 

16469; Empl.: 110; Sis. Mgr: Frank Morgan 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0·1424-1425 

Local Sales Offices & Reps 
GA Riverdale, MCl, Inc.!Bob Lundy ...... 404-996-6632 

MCLEAN ENGINEERING, Zero Corp., 70 
Washington Rd., Princeton Junction, NJ 08550, Tel: 609-
799-0100, TWX: 51 (}'685-2543; FSC No.: 03522; Empl.: 
118; Sis. Mgr: Craig A. Reed; Dis!. Mgr: Craig A. Reed 
. .. . . .. . .. . . .. .. . .. . . ... .. . .. . . . . . . . . • . . ... C·1682-1683 

Local Se/es Offices & Reps 
AL Huntsville, Beacon Elctrn&............ 205-881-5031 
lIZ. Fountain Hills, Halbar AsSoc& ........ 602-837-2464 
CA Glendale, Halbar Assocs. ............. 818-246-8263 
CA San Mateo, Halbar Assocs. ........... 415-349-4700 
CO Englewood, Component Tech. ........ 303-758-5750 
CT Canton, Motoreps, Inc. ................ 80(}'243-1978 
FL Fl Lauderdale, R.I. Smith Assocs. ..... 305-772-5100 
GA Atlanta, Beacon Elctms. . . . . . . . . .. . . . .. 404-256-9640 
IL Elmhurst, Scott Assocs. . . . . . . .. . . . . ... 312-279-5681 
LA Gretna, M. F. SI& ..................... 504-361-4343 
MD Hunt Valley, Marktron ................. 301-826-1111 
MD Rockville, Marktron ................... 301-251-8990 
MA Needham, Motoreps .................. 617-449-3252 
NY Rochester, Talty Assocs. .............. 716-323-1210 
MI Spring Lake, Jim Finnegan.. . .. . . . .. .. 616-846-4980 
MN Minneapolis, Scott Elctrn. SI& ......... 612-929-2985 
MO Grandview, Harlis-Hanson ............ 816-763-6200 
MO St Louis, Harris-Hanson.............. 314-432-3611 
NJ Springfield, Sylvester Assocs. ...•..... 201-376-3324 

NM Albuquerque, Fry-Gates .............. 505-262-1525 
OH Cleveland, Jim Finnegan. . . . • . . • . . . . . . 216-398-8300 
OH Deyton, Jim Finnegan ................ 513-89(}.8322 
OR Beaverton, Halbar Assocs. ............ 503-226-0451 
PA Huntingdon Valley, Inecker SI& .•..... 215-947-5660 
PA Pitl$burgh, Jim Finnegan ............. 412-823-5400 
TX Delles, Milco Mktg. .. .. .. .. .. .. .. .. .... 214-783-2716 
TX Houston, Milco Mktg. ................. 214-783-2716 
WA Redmond, Halbar Assocs. ............ 206-882-0990 
Can Guelph, Ont., Hammond MIg. Co. ..... 519-822-2960 

Local Distributors 
FL Fl Lauderdale, Component Distrs. .... 305-971-4950 
GA Norcross, Component Distrs. .......•• 404-441-3320 
MI Ann Arbor, Wedemeyer EIctm. Supp. Co. 

....................................... 313-665-8611 
NC Raleigh, Component Distrs. ........... 919-834-9465 
TX Dalles, Component Distrs. .•.......... 214-644-0373 
Can Guelph, Ontario, Hammond MIg. Co. .. 519-822-2960 

,. M©:l~~ MIIIQ)W~!§)ir 
t.!'II ~ SUBSIDIARY OF ZERO CORPORATION 

FAX: 612-569-0533 
MCLEAN MIDWEST, -Sub. of Zero Corporation, 

4000 83rd Ave. N, Brooklyn Pk., MN 55443, Tel: 612-561-
9400, TElEX: 29-0883, lWX: 91 (}'576-2951; Sis. Mgr: J. 
Buyse .. .. . .. . .. . .. . .. . .. . .. . .. .. . . . .. . . .. C·1684-1685 

l.Dcal Sales Offices & Reps 
lIZ. Phoenix, Howe & Howe SIs., Inc. . . . . .. 602-264-7971 
CA Cupartino, T. Louis Snitzer Co. ........ 406-257-8333 
CA Del Mar, T. Louis Snitzar Co. .......... 619-226-0305 
CA Los Angeles, T. Louis Snitzer Co ...... 213-836-6170 
CO Boulder, Comp. Prod. SI& Co. ......... 303-53(}'28oo 
GA Norcross, Hollingsworth & Stil~ Inc. 

..................................... 1-8O(}.241-5712 
IL Elmhurst, Scott Assocs., Inc. .......... 312-279-5681 
MD Rockville, Marktron,lnc. ...•........... 301-251-8990 
MA Chelmsford, John E. Boeing Co. ...... 617-256-5800 
MI E. Detroit, Jack M. Thorpe Co ......... 313-779-6363 
MN Minneapolis, Scott Elctm. Sis. .•....... 612-929-2985 
MO Sl Louis, Harris-Hanson Co. .......... 314-432-3611 
NJ Franklin Lakes, Hansen & Hughes Co. 

.. . .. .. .. . .. . .. . . . . . .. . .. . .. .. .. . . . . ... 201-846-8900 
NM Albuquerque, Fry-Gates, Inc. .. . . . . . . .. 505-262-1525 
NY Endwell, Reagan/Compar Albany, Inc. 

OH Cleveland, Marlow Assocs. .......... . 
OK Tulsa, Milco Mktg., Inc. .............. .. 
PA Huntingdon Valley, Inacker Sis. Inc. .. . 
PA pmsburgh, Marlow Assocs., Inc. ...... . 
TX Dalles, Milco Mktg., Inc. .............. . 
WA Vashon, RTS Inc ..................... . 

607-754-2171 
216-991-8500 
918-582-9411 
215-947-5660 
412-343-5050 
214-783-2716 
206-285-1383 

3M ELECTRONIC PRODUCTS DIVISION, Board 
Mount Interconnect Components, 9450 
Pineneedle Dr, P.O. Box 270, Mentor, OH 44060, Tel: 216-
354-3544, lWX: 81G-421-oo17, FAX: 216-354-7827; FSC 
No.: 30146; Sis. Mgr: Robert J. WhRely, SI& Supv. 
.. .. . .. . .•... .. .. . . . . . .. . .. . . . .. .. . .. . . . . .. C·1302-1303 

Local Se/es Offices & Reps 

Chabin Transmission Line Applicaiions;Board Mount 
Interconnect Comps.;lnterconnect Assembly Sya 

CA Foster City, 3M;San Francisco Branch 
415-571-6700 

CA Los Angeles, 3M;Los Angeles Branch 
. . .. . .. ... ... . . ... . .. . .. . .. . . .. . .. .. ... 213-726-6423 

MA Needham Hgts., 3M;Boston Branch ... 617-449-0300 
MN Eagan, 3M;Twin Cities Branch ........ 612-736-9378 
NJ Pennsauken, 3M;Phiiadelphia Branch 

. . . .. .. . .. . .. . .. . . .. . .. . .. . . . . . . . . . . ... 609-682-7077 
TX Dallas, 3M;Dalias Branch ............. 214-324-8100 

3NI 
FAX: 512-834-6972 

3M-ELECTRONIC PRODUCTS DIVISION, Bldg. 502, 
P.O. Box 2963, Austin, TX 78769-2963, Tel: 512-834-1800; 
Sis. Mgr: Bernie Graham ................ C·1448-1451 

Local Se/es Offices & Reps 
AK Anchorage .................. : ........ 907-561-1030 
CA Los Angeles .......................... 213-726-6423 

734 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA So. San Francisco .. 
GA Atlanta. 
HI Honolulu ............. 
IL Chicago ............ 
MA Boston ..... 
MI Detro~ ... 
MN Eagan ..... 
MO St Louis. 
NJ West Caldwell 
NC High Point. 
OH Cincinnati 
OH Cleveland 
NJ Philadelphia .. 
TX Dallas . 
WA Seattle ...... 

Local Distributors 
AL HuntSVille, Powell Elctms .. 
AZ. Phoenix, Arizona Comps, Co. 
AZ. Tempe, Acacia/VWR Elctrns, 
CA Costa Mesa, Powell Elctrns. .. 
CA Garden Grove, Richey/Impact Elctrns, 

415-571-6700 
404-447-7000 
808-422-2721 
312-496-6500 
617-449-0300 
313-827-2450 
612-736'9378 
314-997-8500 
201-575-2000 
919-889-7181 
513-482-3100 
216'362-1700 
609-662-7077 
214-324-8100 
206-244-7200 

205-539-2731 
602-269-5655 
602-882-9054 
714-754-1717 

. . . . . . . . . . . . . .. 714-895-0060,800-227-0060 
CA Irvine, Acacia/VWR Elctrns,... ..714-660-0834, 

CA La Crescenta, Mulvin & Co ........... . 
CA San Diego, Acacia/VWR Elctrns, ... . 
CA San Diego, Richey/Impact Elctms, Inc. 

CA San Jose, Powell Elctrns. 
CA San Jose, Richey/Impact Elctms" Inc. 

CA San Jose, Shelley /Ragon .... 
CA Santa Clara, DC Elctm. Supp. 

213-971-2428 
213-245-1081 
619-565-4365 

619-271-4511 
408-943-9020 

408-432-7100 
408-842-9111 
406-980-1199 

CA Sun Valley, Richey/Impact Elctrns, Inc. 
... 81 8-768-3800,213-875-2862 

CA 
CA 
CO 
CO 
CT 
CT 

Sunnyvale, Acacia/VWR Elctms,·. 408-745-7200 
Tustin, DC Elctms, . . . . . 714-259-9066 
Englewood, Shelley/Ragon. 303-762-0670 
Lakewood, Acacia/VWR Elctrns, ... 303-232-2882 
East Haven, JV Elctrns, ............. 203-469-2321 
Yalesville, Schaal Assocs,/Deanco 203-269-3779 

FL Clearwater, Tech. SIs, . . 813-539-7429 
FL Ft Lauderdale, Powell Elctrns, ...... 305-979-5000 
FL Winter Park, Deanco ........ 305-671-5100 
GA Marietta, Deanco .............. 404-429-0,126 
IL Chicago, NEP Elctrns, Inc. 312-625-8400 
IL Mt Prospect, Magnuson Elctms. 312-956'0700 
IL Skokie, ELiMech..... 312-967-8530 
IN Indianapolis, Graham Elctms, .. 
MD Columbia, Aztech Elctms, .... 
MD Columbia, Powell Elctms, 

Gaithersburg, Deanco 
Allston, Vector SIs, ... 
Burlington, Schaal Assocs./ Deanco 
Canton, Richey/Impact Elctrns. 
Westboro, Powell Elctrns. .f ••••••• •• 

Grand Rapids, RM Elctms ........ . 
Southfield, Michigan Lectrols .... . 

317-634-8202 
... 301-621-6890 
.... 301-995-041 0, 

301-621-4070 in 
301-948-5444 
617-787-2790 
617-272-1506 
617-821-1500 
617-366'6100 
616'531-9300 
313-353-1350 

MD 
MA 
MA 
MA 
MA 
MI 
MI 
MN 
MO 

St Paul, Shelley/Ragon Elctrns, ..... . 612-842-2828 
Independence, Shelley/Ragon Elctrns, 
...................................... 816'254-3410 

MO St Charles, Lectronix ... 314-946'6424,800-325-3348 
MO St Louis, EI/Mech .... 314-527-4830 
NJ Clifton, J-Mar Elctrns. . 201-772-6400 
NJ Englewood, Powell Elctrns, 201-894-0800 
NJ Fairfield, Deanco .......... 201-575-7960 
NJ Union, Meridian Supp. ................ 201-687-6220 
NM Albuquerque, Alliance Elctms. ........ 505-292-3360 
NY Farmingdale, Addem Distrs. ........... 516'752-9303 
NY Hauppauge, SchaalAssocs./Deanco 

516'434-7100 
NY Khaca, Deanco ........ .............. 607-257-4444 
NY Ronkonkoma, Zenith Wire & Cable ... 516'585-1444 
NC Cary, Powell Elctrns. .................. 919-467-1212 
NC Charlotte, Elctrns, Mktg. Corp. . .. 704-394-6195, 

NC 
NC 
OH 
OH 
OH 

Raleigh, Deanco, Inc. . ... 
Raleigh, Meridian Supp. Co .... 
Columbus, Elctms. Mktg. Corp. 
Dayton, Elctrns, Mktg. Corp .... 
Highland Heights, Elctrns, Mktg. Corp. 

OK Tulsa, Norvell Elctrns, .............. .. 
OR Beaverton, Acacia/VWR Elctrns ...... . 
OR Beaverton, Shelley/Ragon .......... . 
OR Tualatin, Moore Elctms" Inc ......... . 
PA Malvem, Transtek Inds. .............. . 
PA Philadelphia, Powell Elctms ... . 
TN Nashville, Graham Elctms .... . 
TX Allen, Prime Distrbg. ........ . 
TX Aus~n, Kent Elctms, ........ . 
TX Austin, Norvell Elctrns, ...... . 
TX Dallas, Kent Elctms, .......... .. 
TX Dallas, Norvell Elctms, ...... . 
TX EI Paso, ERA Elctrns ........... . 
TX Houston, Kent Elctms. _ 
TX Houston, Norvell Elctms, .. 

800-432-0549 
919-851-2065 
919-872-1565 
614-299-4161 
513-439-4711 

216'442-3441 
918-663-1247 
503-646'3377 
503-641-1691 
503-692-5333 
215-296'4400 
215-365-1900 
615-367-4400 
214-231-0170 
512-834-1900 
512-837-5555 
214-669-2600 
214-233-0020 
915-855-3600 
713-780-7770 
713-777-1666 

TX Plano, Tactic Elctms, ... 214-422-0777 
WA Lynwood, Blair Hirsh Co ... 206-774-8151 
WA Redmond, Shelley/Ragon Elctrns, 206'883-2220 
WA Seattle, Carlyle Inc. .. ................. 206-251-0700 
VA Virginia Sch., Deanco, Inc. . ... 804-499-3322 
WI Milwaukee, Elctrn. Expeditors, Inc. 414-228-8100 
Can London, Ont, 3M 519-451-2500 

3M 
FAX: 512-834-6631 

3M CO., STATIC CONTROL SYS. DIV., p.o. Box 
2983, Bldg. 501-1W-30. Austin, TX 78769-2963, Tel: 800-
328-1368; Empl.: 300; Sis. Mgr: Mike Martin 
........................ . 0-2168-2169 

Local Sales Offices & Reps 
CA Los Angeles 800-221-1045 
CA San Francisco 800-634-8909 
CO Denver.... 800-328-0201 
DC Washington.. 404-447-7170 
GA Atlanta 800-241-3670 
IL Chicago. 800-942-3961 
IN Indianapolis. 800-323-4087 
MA Boston 617-449-0300 
MI Detroit 800-323-4087 
MN St Paul. . . . 800-392-0312 
MO St Louis .. .. . 800-527-1648 
NJ Newark.. . 201-575-2155 
NY Syracuse 212-285-9600 
NC High Point ... 919-889-7181 
OH Cincinnati .. 800-523-4441 
OH Cleveland... . . . . .. 800-523-4441 
OH Columbus. . . . 800-523-4441 
PA Philadelphia. 800-524-0188 
TN Memphis.. .. .. .. .. .. .. ... 800-241-3669 
TX Dallas. . . 800-442-8046 
TX Houston. . . . . . . . 800-442-8046 
WA Seattle ...... . 206-244-7200,206-241-2250 
WI Milwaukee.... .. .. .. .. .. .. .. .. .. .. ... 800-323-4087 

3M CO., TECH CERAMIC RESOURCES, 3M Center 
225-4W, St Paul, MN. 55101, Tel: 617-736'0601, TELEX: 
29-7023, TWX: 910-563-3712; Empl.: 83000 

MDF PRODUCTS INC., 7 Johnson Dr., Danbury, CT 
06811, Tel: 203-743-3579, TELEX: 499-8051, FAX: 203-
744-2704; FSC No.: 60628 ..................... 0-1297 

MEA DIV., See Mechanized Elclrn. Assembly Div., 
Universal Inslrs. Corp. 

MEASUREMENTS GROUP, INC., Box 27777, Raleigh, 
NC 27611, Tel: 919-365-3800, TELEX: 62919594, FAX: 
919-365-3945 

FAX: 203-853-6244 
MEASUREMENT SYSTEMS, INC., 121 Water St, 

Norwalk, CT 06854, Tel: 203-838-5561, TELEX: 6813573, 
TWX: 710-468-2185; Empl.: 97; Sis. Mgr_' Tom Brass, Gen. 
SIs, Mgr.......................... .. .... 0-1135 

Local Sales Offices & Reps 
IA Cedar Rapids, S & 0 Sis. . .... 
MD COlumbia, Robert Elctrn. SIs, .. 
MA Hudson, Data Rep. .. ......... 
OH Medina, J. C. Hofstetter Co. . .. 
TX Richardson, Scientific Sis. Co. . .... ; .. 
VA Richmond, Robert Elctm. Sis. . ........ . 

319-393-1845 
301-995-1900 
617-481-0333 
216'241-4880 
214-231-6541 
804-276-3979 

MEC AIS, Industriparken 23, Ballerup, Denmark DK-2750, 
Tel: 011-452-973366, TELEX: 9125649, TWX: 2381-
125649, FAX: 011-452 681514; Empl.: 40 

Local Sales Offices & Reps 
AZ. Phoenix, ShackeHord Assocs., Inc .... . 
CA Curpertino, F & F Assocs ............ .. 
CO Littleton, Electronic Camps. Sys. . .. . 
CT Cheshire, A & M Elctrns. Inc ......... . 
FL AKarnonte Springs, APM Assocs. . .. 
FL Ft Lauderdaie, APM Assocs ..... . 
FL Tampa, APM Assocs, ............... .. 

602-893-8893 
406-446'2349 
303-797-0894 
203-271-3065 
305-869-6831 
305-565-0056 
813-886'2457 

MEeHAN 
GA Atlanta, Electro SIs" Inc. . ........ . 
IL Downers Grove, Richmar Elctms, .... . 
IN Indianapolis, Richmar Elctms, ........ . 
IA Cedar Rapids, Palatine Engrg. & SIs, .. 
LA Covington, Cartwright & Bean Inc. . ... 
MA Needham, A & M Elctms, Inc. 
MI Bloomfield, Obe, Inc. '" .. 
MI Grand Rapids, Obe, Inc ............ .. 
MI St Joseph, Obe, Inc. ................ .. 
MN Minneapolis, MiK Westlund Assocs. .. . 
MS Jackson, Cartwright & Bean Inc. . .... . 
MO Blue Springs, Palatine Engrg. & SIs, .. . 
MO Hazelwood, Palatine Engrg. & Sis. 
NJ Ho-Ho-Kus, D. J. Fisher Co, Inc. . 
NM Albuquerque, Syntech .......... . 
NC Raleigh, Cartwright & Bean Inc. .. 
OH Cleveland, Components, Inc. .... . 
OR Portland, A/D Elctms, .......... .. 
PA Westchester, TCA Assocs., Inc ...... . 
TN Memphis, Cartwright & Bean Inc. .... . 
TX Dallas, Rem Air Components Corp. 
UT Sa~ Lake C~, Qual~ Comps, SIs, .. . 
VA Fores~ Beacon North .............. .. 
VA Sterling, Beacon North ............... . 
WA Kir1<1and, A/D Elctms, ................ . 
WI Butler, Richmar Elctms, .............. . 

Local Distributors 

404-394-1122 
312-968-0118 
317-846'6383 
319-365-8071 
504-892-1780 
617-444-8170 
313-332-4900 
616'458-8998 
616'429-7788 
612-886'5002 
601-981-1170 
816'229-4007 
314-838-0800 
201-652-0090 
505-268-7951 
919-876'4130 
216'243-9200 
503-641-6469 
215-692-6853 . 
901-276'4442 
214-234-1069 
801-268-8000 
804-239-6486 
703-478-2480 
206-821-3205 
414-781-1730 

CA Hollywood, Yale Elec... .............. 213-465-3186 
CA Manhattan Beach, Prime Electro. . . . .. 213-379-3642 
CA Mountain View, Target Elctms, . . . . . . .. 415-962-8649 
CA Orange County, Pacific Switch Controls 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-953-1254 
CA San Carlos, Logan Elctms, .. . . . . . . . . .. 415-594-0700 
CA San Diego, Pacific Sw~ch Controls ... 619-264-6117 
CA Santa Monica, Master Distrs, . . . . . . . . .. 213-452-1229 
CA Van Nuys, Pacific Sw~ch Controls .... 213-873-4802 
CO Englewood, Industrial Supp. . . . . . . 303-694-9444 
CT Hartlord, Atlantic SwHch Controls ..... 203-527-7705 
CT SheKon, Century EIec. ................ 203-732-4257 
FL Lakeland, Switch Controls, Inc ......... 813-644-7564 
IL Carol Stream, Conectrix .............. 312-653-1460 
MD BeKsville, P.S.I: ........................ 301-937-4980 
MD Columbia, DK Elctms, . . 301-995-1950 
MA Needham, 'You Do~' ................. 617-449-1005 
MN Minneapolis, Glen Mark ............... 612-941-4825 
NH Nashua, Atlantic Switch .............. 603-880-1971 
NJ Mt Laurel, Jersey Sw~ch ............. 609-778-8190 
OH Columbus, Ohio Switch. . . . . . 613-885-0391 
OR Portland, Component Resources. . . . .. 503-641-6486 
TX Dallas, TexaSwitch ................... 214-357-1768 
WA Seattle, Component Resources ....... 206-454-8866 
WA Seattle, Radar Elctrns, ................ 507-747-3053 
Can Toronto, Ont, Deskin SIs, ............. 416-475-1412 

MECHANICAL ENGRAVING, 4500 Bullard Ave, Bronx, 
NY 10470, Tel: 212-324-4455; FSC No.: 99040; Empl: 35; 
Sis. Mgr: Bemard W. Mandel 

MECHANICAL ENTERPRISES, 461 Carlisle Dr, 
Herndon, VA 22070, Tel: 703-435-9496, TWX: 710-832-
0942, FAX: 703-435-1837; Empl: 25; Sis. Mgr: RH. 
Twyford ........................... B-1767, ,826-1827 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3783 
CA Cupertino, West-Gomp . . . . . . . . . . . . . . .. 408-245-3100 
CA Irvine, Vale Electm. Assocs. ............ 714-551-4821, 

619-693-0113 
CT Bristol, Technlg. Prod Grp ............. 203-793-9188 
IL Arlington Heights, Coombs Assocs., Inc. 

.. . .. .. .. .. . .. . .. .. .. . .. . .. .. . .. .. .. ... 312-439-9810 
MA Brookline, Technlg. Prods. ............ 617-731-0858 
MI Jackson, Norwood Scroggs Co ........ 517-750-1170 
MS Jackson, Doby Assocs. ............... 601-981-1138 
NY Cooperstown, Filzelle Assoc. ......... 607-547-9333 
NY LeFIoy, Filzelle Assocs. ............... 716-494-1554 
TN Memphis, Doby Assocs. .............. 901-763-5730 
TX Dallas, Stasco ........................ 214-239-4517 
WI Milwaukee, Coombs Assocs., Inc. ..... 414-351-6123 

Local Distributors 
CA Los Angeles, Electric Switches, Inc .... 213-660-1310 
CA San Diego, Sigma Electms, ........... 619-565-2000 
IL Wheeling, Hawk Elctms., Inc. . . . . . . . . .. 312-459-4030 
NY Yonkers, Kintronics, Inc. ............... 914-968-7736, 

800-431-1658 
Can Bumaby, B.C, Rae 100 EIectrns.,L TO 

. ...................................... 604-291-8886 

FAX: 517-782-2810 
MECHANICAL PRODUCTS INC., 1824 River St P. O. 

Box 729E, Jackson, MI 49204, Tel: 517-782-0391, TWX: 
810-253-0827; Sis. Mgr: Bob Vangermeersch 

B-I342 

EEM1988 North American offices only. For worldwide reps & distributors, see Vol. W. 735 



MEeHAN 
Local Sales Offices & Reps 

AL Huntsville, Electro-Mech .•............ 205-533-2100 
AZ. Tempe, C!'JlIec SIs., Inc. .............. 602-82!Hl191 
CA Los Angeles, Universal Components Co. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 213-641-4255 
CA Sunnyvale, Pass Associat<!S .......... 408-735-9040 
Fl Orlando, OEM Mktg. .................. 305-2W-looo 
GA Atlanta, Electro-Mach.. . .. .. . . . .•.. ... 404-447-6478 
IL Barrington, Perhats Assocs. .... :. . . . .. 312-381-6360 
MD Pik<!Sville, Muncy Sis. ................. 301-484-6376 
MN St Pau~ John J. Exon Co, Inc. ........ 612-636-5533 
NH Durham, C. H. Bumham Assocs. •..... 603-868-2282 
NJ West Caldwell, Grimm, Siegel Assocs., Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-575-9300 
NY Pittsford, Noeth-Honsinger Assoc., Inc. 

NC Raleigh, Electro-Mech •............... 
OH Dayton, Rockford Controls Ohio, Inc. .. 
OH Euclid, Rockford Controls Ohio, Inc ... . 
OH Euclid, Rockford Controls Ohio, Inc. .. . 
OK Tulsa, John B. Guenther, Inc. . ....... . 
RI Johnston, C. H. Bumham Assocs. .... . 
TN Jonesboro, Electro-Mech .......•..... 
TX Austin, John B. Guenther, Inc. ...•..... 
TX Dallas, John B. Guenther, Inc. ........ . 
Can Bells Comers, Nepean, Onl, Har Tech 

716-586-9002 
913-851-8165 
513-898-5452 
218-725-3705, 
216-731-5250 
918-660-5126 
401-231-7475 
615-753-2964 
512-472-3825 
214-691-8500 

.............................. ...•..... 613-726-9410 
Can Downsview,Ont, HarTech ........... 416-665-7773 
Can Pointe Claire, Que., Har Tech......... 514-694-6110 

Local Distributors 
CA Gardena, Cal SWitch ... 213-770-2330/213-538-9830 
CA Hawthome, Electro-Sonics . . . . . . • . . . .. 213-970-0997 
CA San Carlos, Campbell & George Co. .. 415-594-1994 
CA So. San Francisco, Nasarn, Inc. ....... 415-872-1155 
FL Ft Lauderdale, Zeicon, Inc. ......... 305-565-2555/6 
IL Chicago, Nap Elctms. . . . . . . . . . . . . . . . .. 312-625-8400, 
KS Edwards, Tennant Elctms. ............ 913-441-1801 
KS Edwardsville, Tennant Elctms. ........ 913-441-1801 
KS Wichita, Airtechnics .. . .. . . . .. ... .. .... 316-267-2849 
MI Grand Rapids, S & F Elec. Supp. Co, Inc. 

....................................... 616-459-0216 
MN Minneapolis, Berquist ................. 612-835-2322 
NJ Mount Laurel, Techtron Components Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ... . . . . . . . 609-234-1940 
NJ Oakland, Relay Speciafti<!S ............ 201-337-1000 
NY Hauppauge, Genelco 

.. .. .. .. . . . .. . . . . .. . .. .. 516-231-1144/800-645-9802 
NY Plainview, Unrose Elctms. ............ 516-293-2520 
NY Woodside, SWitch<!S Unlimited ........ 800-221-0487 
OH Euclid, Rockford Controls Ohio, Inc. ... 216-731-5250 
TX Arlington, Bell Components Sis., Inc ... 817-461-5303 
TX Dalles, Associated Aircraft Supp., Inc. 

214-331-4381 
Can Montrea~ Que., Ferro Technique LId 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. nx 05-824863 
Can Scarborough, Ont, Carsten Elctms. Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-495-9999 
Can St Laurent Que., Tara Inds. Corp. .. . . . 514-331-6550 

MECHANIZED' ELCTRN. ASSEMBLEY DIV, 
UNIVERSAL INSTRS. CORP., See Dover 
Electronics Manufacturing 

MECHATRONICS/SAB INC., 2835 82nd Ave. S.E., P.O. 
Box 20, Mercer Island, WA 98040, Tel: 206-236-1000, 
TWX: 910-444-4126, FAX: 206-232-3734; Empl.: 40; SIs. 
Mgr: David Ray . .. .. .. .. .. .. .. . .. .. .. .. .. .. .... C01637 

Local Sales Offices & Reps 
CA San Jose, SAB Mechatronics ......... 408-370-7018 
CA Westlake V~ SAB Mechatronics ...... 805-373-0631 
GA Atlanta, SAB Mechatronics............ 404·928-7137 
TX Dalles, SAB Mechatronics :........... 817-488-6634 
NH Exeter, SAB Mechatronics ............ 603-772-4282 

MEDA, INC., Macintyre Electronics Design Assocs., 
11260 Roger Bacon Or, Sle. 202, Reston, VA 22090,Tel: 
703-471-1445, TELEX: 910-350-0132; Empl.: 8 

MEDIA RECOVERY INC, Box 1407, Graham, TX 76046, 
Tel: 800-527-9497, 214-630-9625 (Texas), TELEX: 73-
2561; Empl.: 130; SIs. Mgr: J. Ricciardi 

MEGATRAN ELECTRONIC POWER, Rising Sun Rd, 
Bordentown, NJ 08505, Tel: 609-298-7300, TWX: 510-
685-3645, FAX: 609-298-1982; Empl.: 25; Sis. Mgr: C. W. 
Harrison 

MEISSNER INDUSTRIES, 551 FRe. 10, Dover, NJ 07801, 
Tel: 201·366-1700; Empl.: 10 

MELCHER INC., 10 Cochituate St, Natick, MA 01760, Tel: 
617-653-9979, TWX: 510-100-3630, FAX: 617-655-7984; 
SIs. Mgr: Richard Sakakeeny 

Local Sales Offices & Reps 
ALHuntsville, Over & Over Inc. ........... 205-637-7105 
AZ Phoenix, Blackhart & Assocs. ......... 602-893-3488 

Manufacturers and Sales Offices Directory 
CA 
CO 
FL 
FL 
GA 
IL 
IA 
MD 
MA 
NJ 
NC 
NC 
PA 
TX 

Santa Clara, Sourcetronics 
Englewood, Taylor Mktg. ............ .. 
Aftarnonte Springs, Over & Over Inc .. . 
Tampa, Over & Over Inc. . ........... . 
Norcross, Over & Over Inc. .......... . 
Arlington Hgis., Phoenix Elctm. SIs. .. . 
D<!S Moines, The Beams Co .......... . 
Hunt Valley, Eagle SIs. Corp. . : ....... . 
WhHinsville, Power Factor & Assocs. .. 
Englewood, Technimat ............. .. 
Charlotte, Over & Over Inc. ......... .. 
Raleigh, Over & Over Inc ............. . 
Horsham, TMI ....................... . 
Richardson, Jim D. Gray & Assocs., Inc. 

TX Richmond, Jim D. Gray & Assocs., Inc. 

408-988-8801 
303-850-0207 
305-332·1222 
813·626-9100 
404-449-6205 
312-394-4422 
515-255-1148 
301-666-3930 
617-234-6415 
201-569-4200 
704-542-9111 
919-782-9111 
215-441-4300 

214-699-9976 

.................................. 713-342-1710 
UT Ogden, Taylor Mktg. .................. 801-546-9570 
WA Lynwood, POwer Sourc<!S Unftd ...... 206-743-6641 

FAX: 609-393-9461 
MELCOR/MATERIALS ELCTRN. PRODS., 994 

SpruceSt, Trenton, NJ 08648, Tel: 609-393·4178, TELEX: 
84-3314; FSC No.: 32333; Empl.: 150; SIs. Mgr: MA 
Levine ................................... C01686-1687 

Local Sales Offices & Reps 
CO Fort Collins, Rep SIs., Inc.! Andy Cornedi 

.. . .. . . . .. . . . . . . . . . . . . . . .. . . . . .. . . . . . .. 303·226-1504 
NY Rochester, R. G. Minges Agency ...... 716-328-3410 

MELFESS FIVE, INC., 12304 Santa Monica Blvd., No. 121, 
Los Angeles, CA 90025, Tel: 213-826-8133, 800-533·2297, 
FAX: 213-820-6958; Empl.: 4; SIs. Mgr: Michael S. Fisher 

MELLES GRIOT, Optics, 1770 Kettering St, Irvine, CA 
92714, Tel: 714-261-5600, TELEX: 678447; Empl.: 90; SIs . 
Mgr: David W. Kuntz, Mktg. Mgr. 

MEL-RAIN CONTROLS, 42974 M-43 Hwy., Paw Paw, MI 
49079, Tel: 616-657-2527; FSC No.: 639; Empl.: 20; SIs. 
Mgr: Howard F. Wafter 

MEL TEC, Div. Epsco, Inc., 411 Providence Hwy., 
Westwood, MA 02090, Tel: 617·329-1508, TELEX: 95-
1110, TWX: 710-348-0484; Empl.: 180 

MEMBRONICS DIVISION, Chicago Decal Company, 
3310 North Elston Avenue, Chicago, IL 60618, Tel: 312· 
463-4007, FAX: 312-463-4085; SIs. Mgr: Dick Gorney 

~ MEMCOR-TRUOHM INC. 

FAX: 219-356-7376 
MEMCOR-TRUOHM, INC., 1320 Flaxmill Rd, 

Huntington, IN 46750, Tel: 219-356-4300, TWX: 510-601-
7258, ESYLNK: 62938315; FSC No.: 24681; Empl.: 250; 
Sis. Mgr: Ray Vl;IIlderspool ........... ' .. A01956, 2086 

Local Sales Offices & Reps 
AL Huntsville, Murcota ................... 205-539-8476 
CA Huntington Bch, Mil-Com SIs. ........ 714-840-2424 
CA Santa Clara, D.H. Ross ............... 408-988-8111 
FL Indialantic, Raycom ................... 305'727-8860 
GA Atlanta, Murcota ...................... 404-875-2525 
IL Chicago, D. Dolin Sis. .. .. .. .. .. .. . .... 312·286-6200 
IN Ft Wayne, Menze Sis ................. 219-747-5616 
MI St Clair Shores, J.M. Thorpe .......... 313-779-6363 
MO Blue Springs, Calms SIs. Co ........... 816-229-1404 
MO St Charles, Hayes EIec. SIs. Co. ...... 314-946-6677 
NH Atkinson, Mark Rep Assoc. ........... 603-382-9563 
NJ Englewood Cliffs, Masin Esco . . . . . . . .. 201-569-6868 
NY Hauppauge, Masin Esco .............. 516-273-3500 
NY Marcellus, Mullahy Sis. Inc. ........... 315-685-6280 
NC Burlington, Murcota ................... 919-585-1577 
NC Winston-Salem, Murcota .. . . . . . . . . . ... 919-723-1001 
OH Cleveland, Glover SIs. ................ 216-842-4520 
PA Newtown Square, G.M. Conneen ..... 215-353-2241 
TX Dallas, SW Elctm.lrid ................ 214-233-9816 
TX Houston, SW Elctrn.lnd ............... 713-729-1670 
WA Redmond, Barrett-Squibb ..... . • . . . . . . 206-885-6991 

MEMODYNE, 200 R<!SerVoir St, Needham HgIs., MA 
02194, Tel: 617-444-7000, TELEX: 92-2537, TWX:' 510-
600-8774, FAX: .617-449-7023; Empl: 40; Sis. Mgr: 
Leonard Sacon ........................... 001096-1098 

Local Sales Offices & Reps 
AZ. Scottsdale, Williams Assocs. .. . . . . . . .. 602'947-4297 
CA Carson, Amasco ....................... 213-516-8561 
CO Commerce City, Williams Assocs. . . ... 303-289-5647 
CT Portland, 881 Elctms. .....•........... 203-342-0648 
Fl Orlando, DAI SIs. ..................... 305-2W-7754 
IL Elmhurst, Scott Assocs................ 312-279-5681 
MA Holbrook, McLellan Assocs. . . .. . ... . .. 617-767-4771 
MIDetroit, EQS Sys. ..................... 313-981-3042 
MI Pontiac, EQS Sys., Inc. ....•........... 313-338-2280 
NM Albuquerque, Williams Assocs. ....... 505-255-1,638 
OH Chesterland, EQS Sys. .. .. .. .. .. . .. .. . 216-729-2222 
OH Columbus, EQS Sys. ................. 614-228-3453 
OH Dayton, EQS Sys., Inc. ................ 513-236-7676 
OH Huber Hgts., EQS Sys., Inc. ........... 216-729-2222 
OK Tulsa, J. Wisdom & Assocs., Inc. ...... 918-663-4614 
OR Lake Oswego, Syntek ,............... 503-638-6793 
PA Sellersville, Penn-Tech SIs. ........... 215-257-2756 
UT Saft Lake City, Williams Assocs. ...... 801-485-6511 
WA Kirkland, Syntek ...................... 206-488-0394 

MEMORY PROTECTION DEVICES, INC, See Bogen 
Communications. Inc . 

FAX: 619-292-0774 
MEMORY X, 5205 Kearny Villa Way, No. 106, San Diego, 

CA 92123, Tel: 619-292-1151 .................. A01746 

FAX: 517-652-2659 
MEMTRON TECHNOLOGIES, INC., 1400 Weiss St, 

Frankenmuth, MI 48734, Tel: 517-652-2656, 800-234-
7525; FSC No.: 6 V 417; Empl: 103; SIs. Mgr: Daniel T. 
Ortner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. a01828 

Local Sales Offices & Reps 
AZ. Mesa, Inmark ......................... 602-830-9104 
AZ. Mesa, R F. Mayo & Assocs. .......... 602-953-1295 
CA Irvine, Cal-Rep ........................ 714-250-0567 
CA Saratoga, Edward King & Assocs. . . . .. 408-687·2111 
CO Boulder, R F. Mayo .. .. .. .. .. .. .. .. ... 303-442-2155 
FL Maitland, EIR, Inc. .. . .. .. .. .. .. . .. .. ... 305-860-9600 
GA Lawrenceville, Tek-Rep Mktg., Inc. .... 404-963-1600 
IL Wheaton, Chadra-Schilke & Assocs., Inc. 

....................................... 312-653-8126 
IN Indianapolis, EMCI, Inc ................ 317-253-1668 
MA Framingham, Stone Comp. SIs. Corp. 

....................................... 617-875-3268 
MI Det'o~ Memtron Technlgs. ........... 313-399-7078 
MI Detroit, Merntron Technlgs., Inc. . . .. . .. 313-545-8860 
MO Saint Charl<!S, Buckman & Assocs..... 314-948-6201 
NY Islip, ABS Technlgs., Inc. .............. 516-277·7010 
NY Liverpool, Syronics .................... 315-451-0968 
OH Columbus, Tom Mulligan Co. ......... 614-457-2242 
PA Southampton, Campbell Assocs. . . .. .. 215-322-6630 
TX Richardson, Zonk & Assocs. ........... 214-238-7651, 

214-895-9131 
VA Alexandria, Tech-Reps. Inc. ........... 703-3.70-2600 
WA Federal Way, K R Jensen Sis. ........ 206-874-2772 
Can Rexdale, Ont, Bestec Elctms., Ltd .... 416-674-1330 

MEPCOIcaf!!!~ 

FAX: 407-881-3300 
MEPCO/CENTRALAB . CORP. HDQRTR., North 

American Philips Corporation, 2001 W. Blue Heron 
Blvd, Riviera Beach, FL 33404, Tel: 407-681-3200, TELEX: 
136461, TWX: 810-848-0228 
.. A o 1747, 1958, 1960, 2087; a 01014-1015, 1768-1770 

736 North American offices only. For worldwide reps & distributors, see Volo W. EEM 1988 



Manufacturers and Sales Offices Directory 
LocaJ Sales Offices & Reps 

At Huntsville, Over & Over .............. . 
P;z Tempe, Mepco/Centralab .....•...... 
CA Anaheim, Mepco/Centralab .•.••...... 
CA HaIbor City, Refrigeration Corr4l ..... . 
CA Mission Hills, Mepco/Centralab ...... . 
CA MIn. VIeW, Brooks Tech. Grp. ........ . 
CA Pleasanton, Mepco/Centraiab ....... . 
CA San Diego, Mepco/centralab ........ . 
CO Englewood, Mepco/centralab ...... .. 
FL Altamonte Springs, Mepco/Centralab 

FL Ft Lauderdale, Mepco/Centralab .... . 
GA Norcross, Over & Over, Inc. ., ........ . 
IL Bannockbum, GMR Sis., Inc. ......... . 
Il Des Plaines, Mepco/Centrelab ...... . 
IN Ft W"'f"9, Corrao Marsh, Inc. ........ . 
IN Greenfield, Carrao Marsh, Inc. ........ . 
IN Indianapolis, Leslie M. Devoe Co. . ...• 
IA Cedar Rapids, Lorenz Sis., Inc. ....... . 
KS Merriam, Lorenz SIs. ................ .. 
MD Columbia, Della III Assocs. .......... .. 
MA Stoneham, Mepco/Centralab ........ . 
MI Fannington Hills, Mepco/Centrelab .. . 
MN Minneapolis, Electric Comps. Sis., Inc. 

205-837-7105 
602-820-2225 
714441-1)385 
213-325-3420 
818-891-6299 
415-960-3880 
415-462-2833 
619-453-0332 
303-77~ 

305-339-5073 
305-485-0115 
404449-6205 
312-295-8440 
312-827-4487 
219-482-2725 
317-462-4446 
317-842-3245 
319-377-4666 
913-384-6556 
301-730-4700 
617-438-6050 
313-553-6010 

....................................... 612-933-2594 
MO University City, Lorenz Sis. ............ 314-997-4558 
NE Uncoln, Lorenz Sis. ................... 402-475-4660 
NJ Englewood Cliffs, Ed Glass Assocs. ... 201-592-0200 
NJ Mendham, Mepco/centralab ......... 201-543-2556 
NY Binghamton, Empire Tech. Assocs. ... 607-772-0651 
NY Skaneateles, Empire Tech. Assocs., Inc. 

.. .. . .. . .. .. . . .. .. . .. • .. .. . . . .. .. . . . . .. 315-685-5703 
NC Charlotte, Over & Over, Inc. ........... 704-542-9111 
NC Raleigh, Over & Over ................. 919-782-9111 
OH Dayton, Mepco/centralab ............ 513-436-0066 
OH Wickliffe, Mepco/Cantralab ........... 216-731-7721 
OR Beaverton, Eclipse M~ Grp .......... 503-642-1661 
PA Narberth, Bresson Assocs. . . . . . . . . . . .. 215-664-6460 
TX Austin, Mepco/Centralab ............. 512-331-8828 
TX Richardson, Mepco/Cantralab ........ 214-231-8274 
WA Redmond, Eclipse M~ Grp. ......... 206-885-6991 
WA Spokane, Eclipse Mktg. Grp. .......... 509-922-3972 
WI Milwaukee, Mepco/Centralab ......... 414-228-4244 
PR Hato Ray, M. Anderson Co. ........... 809-751-2026 
Can Montreal, PQ, Philips Elctms. ......... 514-342-9180 
Can N. Vancouver, Be, Arwin Tech. SIs. ... 604-980-4557 
Can Ottawa, Ont, Philips EIctms. .......... 613-722- t 093 
Can Pickering, Ont, Alttemp Prod. Co ...... 416-831-3311 
Can Pickering, Ont, McHugh Elctms. ...... 416-831-4770 
Can Scarborough, Ont, Philips EIctms. .... 416-292-5161 
Can Scarborough, Ont, Philips Elctms. .•.. 416-292-8200 
Can Vancouver, B.C. Philips Elctms. .. .. . .. 604-435-4411 

MEPCO/CENTRALAB, North American Philips 
Corporation, 4561 Colorado Blvd., Los Angeles, CA 
90039, Tel: 818-240-4880, TWX: 91 0-497-2262; Sis. Mg': 
G.OIIen ............ A'1123, 1957-1958; aol014-1015 

MEPCO/CENTRALAB, North American Philips 
Corporation, 5900 Australian Avenue, W. Palm Bch. FL 
33407, Tel: 305-842-3201, TELEX: 820677, TWX: 51(}' 
952-7831, FAX: 305-883-1811 ............. , ... Ao1120 

MEPCO/CENTRALAB, INC., A North American 
Philips Co., 2566 Northwestern Ave., West Lafayette, IN 
47906, Tel: 317-463-2536, TELEX: 81(}'342-1889; Sis. 
Mg,: Pierre Lavignette ......... AoI959; aol014-1015 

MEPCO/CENTRALAB, North American Philips 
CorporatiOn, Hwy. 20 W. P.O. Box 858, Ft Dodge, IA 
50501, Tel: 515-573-1300, FAX: 515-573-1342; FSC No.: 
71590 .......................... Ao20B7; aoI768-1770 

MEPCO/CENTRALAB, North American Philips 
Corporation, 6071 St Andrews Ad., Columbia, SC 
29212-3198, Tel: 803-772-2500, TELEX: 805024, FAX: 
803-772-2445 ............................ Ao1121-1122 

DC Aluminum Electrolytic Capac~ors (Computer Grade, 
Radial) Military, Industrial & Consumer AC Motor Starts, 
Film Capacoors (Film/Foi~ Metallized) Tantalum 
Capa~ors (Foil) Film Trimmer Capac~ors 

MEPCO/CENTRALAB, North American Philips 
Corporation, 7158 Merchant Ave. EI Paso, TX 79915, 
Tel: 915-779-3961, TWX: 91(}'964-1311, FAX: 915-775-
0149; Sis. Mg,: R Michaels .... : ........... 0 .. Ao1124 

MEPCO/CENTRALAB, North American Philips 
Corporation, Airport Road, P.O. Box 760, Mineral Wells, 
TX 76067, Tel: 817-325-7871, TELEX: G.P.A.-
8818571S.P.R-820545, FAX: 817-325-7876 
.. .. .. ... .... .. ..... ... .... Aol957, 1960; a ol014-1015 

MEPCO/CENTRALAB, INC., A North American 
Philips Coo, 2601 S. Moorland Rd., New Berlin, WI 53131, 
Tel: 414-785-6506, TWX: 91(}'262-3032 ....... Ao1747 

[MEitgpALl 
FAX: 619-481-1123 

MEPCOPAL COMPANY, 11468 Sorrento Valley Ad., San 
Diego, CA 92121, Tel: 619-453-0332, TELEX: 62547100, 
TWX: 91(}'337-1120; EmpL: 150 .......... A0 2088-2089; 

ao l771 

Potentiometers (Cannel, Carbon) Industrial & MiI~ary 

Local Sales Offices & Reps 
At Huntsville, Over & Over, Inc. ......... . 
P;z Tempe, Mepco/Centralab ........... . 
CA Anaheim, Mepco/Centralab .......... . 
CA Mission Hills, Mepco/Centralab •...... 
CA MIn. View, Brooks Tech. Grp. ........ . 
CO Englewood, Mepco/Centralab ....... . 
FL Altamonte Springs, Mepco/Centraiab 

GA Norcross, Over & Over Inc. .......... . 
IL Bannockbum, Heth Inc. ............. .. 
Il Des Plaines, Mepco/Cantralab .....•. 
IN Indianapolis, Leslie M. Devoe Co. . ... . 
IA Cedar Rapids, Lorenz SIs. Inc. ....... . 
KS Merrian, Lorenz SIs. Inc. ............ .. 
MD Columbia, Delta III Assocs. ..........•. 
MA Stoneham, Mepco/Centralab ........ . 
MI Fannington, Mepco/centralab ..... '0' 

MI Lathrup VI., Mepco/Cantralab ........ . 
MN Minneapolis, Elec. camps ........... . 
MO University City, Lorenz SIs. Inc. ...•..•. 
NE Lincoln, Lorenz Sis. Inc. ............. .. 
NJ Mendham, Mepco/Centralab ........ . 
NY Binghamton, Empire Tech. Assocs. '" 
NY Rochester, Empire Tech. Assocs. .... . 
NY Skanealeles, Empire Tech. Assocs. .. . 
NC Charlotte, Over & Over Inc. ......... .. 
OH Deyton, Mepco/Centralab .......... .. 
OH Mentor, Mepco/centralab ........... . 
OR Beaverton, Eclipse Mktg. Grp .......•.. 
PA Narberth, Bresson Assocs. .......... .. 
TX Austin, Mepco/centralab ............ . 
TX Richardson, Mepco/Centralab ....... . 
WA Redmond, Eclipse M~ Grp ......... . 
WI Milwaukee, Mepco/Centralab ........ . 
Can Ottawa, Philips Elctms. ............. .. 

205-837-7105 
602-820-2225 
71444H)385 
818-891-6299 
415-960-3880 
303-779-9696 

305-339-5073 
404-449-6205 
312-295-8440 
312-827-4487 
317-842-3245 
319-377-4666 
913-384-6574 
301-730-4700 
617-438-6050 
617-438-6050 
313-559-9095 
612-933-2594 
314-997-4558 
402-475-4660 
201-543-2556 
607-772-0651 
718-425-3775 
607-772-0651 
704-542-9111 
513-438-0066 
218-354-4350 
503-842-1661 
215-664-8460 
512-331-8628 
214-231-8274 
206-885-6991 
414-228-4245 
613-237-3134 

mercer 
ELECTRONICS 

FAX: 312-697-2272 
MERCER ELECTRONICS, Simpson Electric Co., 

853 Dundee Ave. Elgin, IL 60120, Tel: 312-697-2260, 
TELEX: 72-2416; Sis. Mg,: Mike Scala; Dist. Mg,: George 
Oskandy ...................... , .......... 001298-1299 

Local Sales Offices & Reps 
At Huntsville, Cartwright & Bean, Inc. of GA 

· . .. . . .. . .. . . . . .. . . . . .. . . .. . .. . . . . .. ... 205-83(}'1540 
P;z Tempe, Trembly Assocs............... 602-967-2058 
CA Burlingame, William Jo Purdy Co ....... 415-347-7701 
CA Downey, Simpson Elec. Co ............ 213-862-4259 
CO Denver, William J. Purdy Co ........... 303-753-8800 
CT Hartford, Sturgeon Co. ................ 203-249-7800 
FL Lauderdale lakes, Seacom SIs. Co. .... 305-466-0260 
GA Norcross, Cartwright & Bean, Inc. of GA 

· ....... o ... 0 ..... 0 • • .. • • .. • • • • • • • •• ... 404-368-0160 
IL Park Ridge, Bob Bums & Assocs. ... 0 • ~12-823-9360 

IN Carme~ Technlg. Mktg. Corp. ......... 317-844-8462 
LA Covington, Cartwright & Bean, Inc. of TN 

.. .. . .... . . .. ... . . . . . .. . . .. .. . .. . . . . . •. 504-892-1780 
MD Lisbon,Samuel K Macdonald, Inc ..... 301-982-1088 
MA Needham, Sturgeon Co ............... 617-444-6603 
MI Farmington Hills, R C. Merchant & Co., Inc. 

.. .. .. .. .. . .. .. . . . . . . .. . . . . .. . .. . . . . . .. 313-478-4600 
MI St Joseph, R C. Merchant & eo. inc. 

• ••••••• 0 ••• 0 ., •• o. .. .. . . . .. .. .. . .•.. .. 618-983-7378 
MN Edina, Mel Foster Tech. SIs., Inc. ...... 612-941-9790 
MS Jackson, Cartwright & Bean, Inc. of TN 

............ 0.......................... 601-981-1170 
MO Blue Springs, Kalhrinus-Kelly-Beumhaure Co. 

....................................... 818-229-0001 
MO St Louis, Kathrinus-Kelly-Beumhauer & Co. 

....................................... 314-847-2400 
NV Las Vegas, Trembly Assocs. .......... 702-739-9770 

METERE 
NM Albuquerque, C. T. Carlberg & Asoc., Inc. 

· . . . . . . • . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . • 505-836-1448 
NY Clarence Ctr. L D. Allen, Inc........... 718-835-1955 
NY Clifton Pk. L D. Allen, Inc. .......... 0 • 0 518-371-2798 
NY Rochester, L D. Allen, Inc. ............ 716-244-9618 
NY Syracuse, Leonard D. Allen, Inc. •. . . . .• 315-437-8387 
NC Charlotte, Cartwright & Bean . . . . . . . . . . 704-377-5873 
Il Elgin, Simpson EIec. ..... 0............ 312-697-2260 
NC Raleigh, Cartwright & Bean ........... 919-878-4130 
OH Dayton, Baehr-Greenieaf & Assocs. ... 513-439-0724 
OH Westlake, Baehr-Greenieaf & Assoc.. Inc. 

................................ 0 .. .... 218-892-1770 
OH Worthington, Baehr-Greenieaf & Assocs. 

... 0................................... 614-84N)220 
OK Oklahoma city, J. Y. Schoonmaker Co. 

• ........................ 0 • • .. .. .. • .... 214-349-1650 
OR Beaverton, Earl & Brown ............ 0 • 503-843-5500 
PA Monroeville, Samuel K Macdonald .•. 412-373-1723 
PA Willow Grove, Samuel K Macdonald .. 215-659-4414 
"TN Knoxville, Cartwright & Bean.......... 615-693-7450 
TN Knoxville, Cartwright & Bean, Inc. of GA 

• ........ 0 ............... 0 .. .. .. .. • .... 615-693-7450 
TN Memphis, Cartwright & Bean Co. . . . . .. 901-276-4442 
TX Dallas, J. Y. Schoonmaker Co. Inc. . •.. 214-349-1650 
TX Houston, J. Y. Schoonmaker Co ....... 214-349-1650 
WA Redmond, Earl & Brown Co. Inc. . . . . .. 206-885-5064 
EXP ILl Elgin, Simpson EIec. 0 ...... 0....... 312-697-2260 

MERCURY PLASTICS, A UNIT OF ZERO CORP. 672 
Fuller Ad., Chicopee, MA 01020, Tel: 413-267-5561, TWX: 
71 (}'354-1450; EmpL: 100; SIs. Mg,: Roger St Martin 

MERECO PRODUCTS DIV., Metachem Resins Corp. 
1505 Main St, West Warwick, RI 02893, Tel: 401-629-
4550; ErnpL: 100; SIs. Mgr: John E. Powel~ Jr. 

MERET, INC., 1815 24th St, Santa Monica, CA 90404-
4998, Tel: 213-828-7496, TELEX: 65-246 8 SNM, FAX: 
213-828-7567; EmpL: 45; SIs. Mg,: Jona1han Medved 
................................................. ao l172 

Lccal Sales Offices & Reps 
CA West Covina, Eureka Tech. SIs., Inc. .. 213-331-8766 
CO lakewood, Technical Mktg. MIg. Inc. .. 303-232-1516 
MA Brookline, Boston EIcIm. Corp. ........ 617-566-3621 
MO St Louis, Engrg. Svcs. Co. ............ 314-997-1515 
NM Albuquerque, Tech. M~ & MIg. ...... 505-298-6893 
IL Northrock, Emtech .... .. .. .. .. .. . .. ... 312-564-2505 
NY Elmsford,Metr<>-TekAssocs. .......... 914-347-4112 
VA Fairfax, Schibley Assocs.,Inc........... 703-591-3008 

MERIX CHEMICAL CO. 2234 East 75th St, Chicago, IL 
60849, Tel: 312-221-8242; Empl: 15; Sis. Mg,: E. O. 
Sonneman; Dist. Mgr: E. O. Sonneman 

MERRILL. PCB 308, 1316 Sumneytown Pike, Gwynedd 
Valley, PA 19437, Tel: 215-843-2116; FSC No.: 58624; 
EmpL: 10; Sis. Mgr: J. Foumier 

MERRIMAC INDUSTRIES, 41 Fairfield P~ West Celdwel~ 
NJ 07006, Tel: 201-575-1300, TELEX: 6853126, FAX: 201-
575-0531; FSC No.: 12457; EmpL: 300 

Local Sales Offices & Reps 
P;z Scottsdale, Terroorial M~ ........... 602-994-8665 
CA Mountain View, Pacific Tech Mktg. .... 415-969-3010 
CA Westlake Village, MCA Repco ........ 818-889-5553 
CO Boulder, Herb Bass Assoc. ........... 303-53(}. 7509 
FL Orlando, Techn. Mktg. Assocs. ........ 305-857-3760 
IL Chicago, Techn. Sis. ............... ,.. 312-237-7210 
MD Battimore, Burgln-Kreh Assocs. ....... 301-265-8500 
MA Wakefield, Spectrum Mktg. ....•....... 617-246-4740 
NJ Teterboro, Tech. M~ Assoc. ......... 201-383-9330 
NY Syracuse, T-Squarad Elecs. . . . • . . . . . .. 315-463-8592 
PA S. Hampton, Eastern Instrmn. ......... 215-355-7700 
TX Richardson, Carl Tinch Sis. ........... 214-231-1322 

MERRIMACK MAGNETICS CORP" 121 Hale St, Lowel~ 
MA 01851, Tel: 617-458-1487; EmpL: 450; Sis. Mg,: 
Richard Boucher; Dist. Mg,: Mellise Lavers 

J. R. MERRITT CONTROLS, INC., 8 Crimmins Rd., 
Darien, CT 06820, Tel: 203-658-0143, TWX: 51(}.601-
6932JRMC, FAX: 203-658-0162 

MESUR-MATIC ELCTRNS. 10 Colonial Ad., Ste. 6, 
Salem, MA 0197(}'2294, Tel: 617-745-7000; EmpL: 29; Sis. 
Mg,: Kosma L Evengelidis 

METATEK INC. 290 Coon Rapids Blvd N. W. P.O. Box 
33129, Minneapolis, MN 55433, Tel: 612-788-8253, 
TELEX: 4994418 M_ek; EmpL: 6; Sis. Mg,: Don 
Hallblade; Dist. Mg': Don Hallblede 

METEREX CORP. 25 Industrial Park Ad., Hingham, MA 
02043, Tel: 617-749-8100; EmpL: 4; Sis. Mg,: K Sharples 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 737 



METERM Manufacturers and Sales Offices Directory 
METERMASTER, 5646 Jullson St, Los Angeles, CA 90040, MO Elfisville, Gateway Tech. SIs. ..... . . . . . 314-391-6543 

. Tal: 213-68&-4340 MO Grandview, R. R. Burton Assocs. ...... 816-763-5385 

METHODE ELECTRONICS,INC, 7444 W. Wilson Ave., 
Chicago, IL 60656, Tal: 31lH167-9600, 1WX: 910-221-
2468; ErI1>l: 2000; SIs. Mgt: S. L.andeene; Dist. Mgt: K 
Undsey 

METHODE ELECTRONICS, INC, Interconn!ICI Prods 
DiY, 1700 Hicks Rd, Rolling Meadows, IL 60008, Tel: 312-
392-3500,"T:WX: 910-687-0760, FAX: 312-392-9404; FSC 
No.: 95354; Empl: 250; SIs: Mgt: Suzi L.andeena; Dist. 
MgT: Kathy Undsey 

METIS, P.o. Box 1499, Bowie, MD 20716, Tal: 301-249-
1702; EmpL: 2; SIs. MgT: Eric K Pritchard 

METRA BYTE CORP., 440 Myles Standish Blvd., 
Taunton; MA 02780, Tel: 617-880-3000, TELEX: 503989; 
FSC No.: 1 FG 11; EmpL: 50; SIs. Mgt: Bendrix Bailey; 
Dist. Mgt: Benctix Bailey ....................... 001173 

Local SaJes Offices & Reps 
AL Huntsville, Magaro Assocs. ........... 205-682-0827 
P;z Phoenix, LOuis James & Assocs. . . . . .. 602-992-0872 
CA Orange, X. a x. Sis. .................. 7.14-998-8200 
CA Santa Clara, Nalson EIcIrn ........... 408-98().1950 
co Commerce City. Louis James & Assocs. 

.. .. . .. . .. . .. ... ... .. .. ..... ...... .. ... 303-287-4657 
GA Atlanta, Magaro Assocs. .............. 404-451-6862 
IL Chicago, BerndtAssocs. ............... 312-283-0713 
IN Cerme~ BerndtAssocs. ............... 317-844-0114 
MI Uvonia, Lowell-Wendt Mktg. .......... 313-464-2722 
MN Minneapolis, Berndt Assocs. .......... 612-546-2021 
NJ W. Celdwel~ PCS ..................... 201-575-7464 
NC Greensboro, Magaro Assocs. ......... 919-294-4783 
PA Jenkintown, Monument Tech. Assocs. 

215-884-3737 
UT Sell Lake City, Louis James & Assocs. 

..•.................................... 801-487-3851 
WA Woodinville, Louis James & Assocs. .. 206-786-5228 
WI Milwaukee, Berndt Assocs. .•.......•• 414-545-8400 
Can St Laurant, Quebec, Techmatron Ins\., ·Inc. 

. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 514-689-5889 

METRA INSTRUMENTS, 2056 Bering Dr, San Jose, CA 
95131, Tel: 408-436-8530, TELEX: 296696; EmpL: 30; SIs. 
MgT: John R. Hook 

METRAPLEX CORP, 5305 Spectrum Or, FredericI<, MD 
21701, Tel: 301-662-6000, TELEX: 697-4.248 MPX CORP, 
FAX: 301-695-8099 

METRIC SYSTEMS, 645 Anchors St, Ft Watton Beach, FL 
32546-9990, Tel: 904-244-9600, TELEX: 70-2447; FSC 
No.: 12339; EmpL: 700 

METRIX INSTRUMENT CO, 1711 Townhursl, Houston, 
TX 77043, Tel: 713-461-2131, TELEX: 77-5486, FAX: 713-
461-6223; EmpL: 50; Sis. MgT: W. a Brown 

METROLAB INSTRUMENTS SA, 6, Chemin du CIos, 
Geneva (Laney), swiIzerIimd C1-I-1212, Tal: (41-22) 
941121, FAX:. 41-22-941120 

METRON OPTICS INC, P.o. Box 690, Solana Beach, CA 
92075-0690, Tel: 619-755-4477, FAX: 619-755-4752; 
Empl: 22 

METROPOLE PRODUCTS INC, P. o. Box 309, Stafford, 
VA 22554, Tel: 703-659-2132, 703-971-7062, FAX: 703-
659-2133; FSC No.: 55906; SIs. MgT: John DePaola 

METROSONICS, INC, Box 23075, Rochester, NY 14692-
3075, Tel: 716-334-7300, TELEX: 853348, FAX: 716-334-
2835; FSC No.: 55361; EmpL: 80; Sis. Mgr: R. Branch; 
Dist. MgT: s: Macioulis 

FAX: 201-679-3222 
METUCHEN CAPACITORS, INC., 139 Wh~e Oak Ln., 

P.O. Box 499, Old Bridge, NJ 08857, Tal: 201-679-3366, 
1WX: 710-999-0892; FSC No.: 55969; EmpL: 25; Sis. MgT: 
George Wolter .............. Ao1126-1133, 1672-1673; 

C·1452-1455 

Local Sales Offices & Raps 
MD Potomac, C.E.Tech. Elcims. .......... 301-235-1942 
MA Lowel~ Underwood Sis.. ............... 617-256-8191 

NJ Brielle, EMC Technlgsls. .............. 201-223-6699 
NY Islip, EMC Technlgsls. ..•............. 516-277-2395 

MEYER WIRE & CABLE CO, Diy. of Cole Hersee Co, 
. 1072 Sherman Avenue, Hamden, CT 06514, Tal: 203-281-
0617, 1WX: 910-240-0340, ESYLNK: 62938426, FAX: 
203-291-9648; ErI1>l: 45; SIs. Mgr: Spencer G. Molloy, VP 
Sis. 

MFE INSTRUMENTS CORP, 19 Keewayilin Or, Salem, 
NH 03079, Tel: 603-893-1921, ESVLNK: 953145; Empl: 
60; SIs. Mgt: Dennis Doscher; Dist. MgT: Dennis Doscher 

MF ELCTRNS. CORP., 10 Commerce Or, New Rochelle, 
NY 10801, Tel: 914-576-6570, 1WX: 710-563-0643; FSC 
No.: 08111; Empl: 100; SIs. Mgt: 'law Newaday; Dist. 
MgT: Frank Aliberga ...................... Ao1418-1419 

Local SaJes Offices & Reps 
P;z Scottsdale, Bill Earl Assocs. .......... 602-944-3813 
CA Irvine, J. V. Earley & Assocs. .......... 714-833-1806 
CA San Jose, Mac Tron. . . . . . . . . . . . . . . . . . 408-446-8224 
CO Denver, Matthews & Assocs. . . . . . . . . .. 303-450-6476 
CT Meriden, Oricn Group. . . •. . . . . . . . . . . . . 203-621-8371 
FL Tampa, SAT Mktg. .................... 813-884-4805 
MA Wakefield, The Orion Group.......... 617-245-5220 
MN Edina, Paterson Sis. & Assoc. ......... 612-944-0030 
NC Raleigh, Tingen Tech. Sis. ............ 919-676-4440 
OR PorIIend, Core II ..•............•...... 503-641-0877 
PA Prospect Park, aF Sis. ............... 215-534-3340 
TX Dallas, Matthews & Assocs. . . . . . . . . . .. 214-246-7881 
WA Seattle, Core II Mktg. .................. 206-467-0622 

Local Distributors 
CA Anaheim, Pacesetter Elcims. . . . . . . . . .. 714-779-5855 
CA Burbanl<, Atwater Elcims. ............. 714-670-1426 
CA Sunnyvale, Pacesetter ................ 406-734-5470 
NJ Bellmawr, Mid Atlantic ................ 609-931-5303 
NY Bohemia, RBD EIec. .................. 516-589-7717 
NY can Islip, DominO Camps. ............ 609-931-5303 
NY Mt Vernon, Janesway Elec. .... . . . . . . . 914-699-6710 

MFG-WEST, Parabam DiY, 1130 Watsoncenter Ad., 
Carson, CA 90745, Tel: 213-549-5044; EmpL: 85 

MFI, 12304 Santa Monica Blvd, Ste. 121, Los Angeles, CA 
90025, Tal: 213-826-8133, BOo-533-2297, FAX: 213-820-
6958 . .. . ..... ...... ... .... ...... . .. . .. ..... .. .. 001093 

MFM TECHNOLOGY, INC., Affiliate of Unltrode 
Corp., 200 Thirteenth Ave., Ronkonkoma, NY 11779, Tal: 
516-467-5151, TELEX: 221-SOOASAS, FAX: 516-467-
5176; EmpL: 25 ................................ B·1233 

Local SaJes Offices & Reps 
CT Vernon, JerTy Piau Assocs. ........... 203-647-9852 
MN Cottage Grove, Applied Motion Technlg. 

....................................... 612-459-0600 
NJ Princeton, Associated Controls, Inc. ... 609-799-7020 
NC Charlotte, Servicon SIs. Corp. ......... 704-525-4800 
OH Toledo, Cubbedge Controls, Inc. ...... 419-535-5530 
TX Denton, Texonics, Inc. ................ 817-382-4159 
CA San Jose, Motion Control-North ...... 40&-997-0544 

FAX: 516-582-3229 
MG ELECTRONICS. 32 Ranick Rd, Hauppauge, NY 

11788, Tel: 516-582-3400, TELEX: 645113; EmpL: 14; SIs. 
Mgt: John Kibbit; Dist. MgT: Stan Grey ........ 001039 

MHOTRONICS, INC, 444 Lake Cook Ad., Ste. 8, Deerfiald, 
IL 60015, Tal; 312-948-5600, 1WX: 910-886-0830, FAX: 
312-948-5604; EmpL: 10; Sis. Mgr: David McFadden 

MICA CORPORATION, 8536 National Blvd., Culver City, 
CA 90232, Tal: 213-837-6100, TELEX: rrr 4720769; FSC 
No.: 06216;Mulliple; EmpL; 300 

MICHIGAN MAGNETICS, 203 W. Third St, Vermontville, 
MI49096, Tal: 517-726-0590; EmpL: 35; Sis. MgT: Tom 
Krul 

MICOM SYSTEMS, INC, 4100 Los Angeles Ave, P.O. Box 
8100, Simi Valley, CA 93062-8100, Tel: 805-583-8600, 
TELEX: 687-497,TWX: 910-494-4910 

MICRA CORP, 120 Ricelield Lane, Hauppauge, NY 11788, 
Tal: 516-231-6600, TWX: 882633 MICRA US; FSC No.: 
63071; EmpL: 200; SIs. Mgr: Ronald P. Colino 

MICREL, INC, 1235 Midas Way, Sunnyvale, CA 94066, Tel: 
40&-245-2500, 1WX: 91G-379-0007;FAX: 406-245-4175; 
FSC No.: 60496; EmpL: 120; SIs. Mgt: Stan Ericsson 

MICROAVIONICS CORP., 3196-K Airport Loop Or, 
Coste Mesa, CA 92826, Tel: 714-957-6904; Empl: 15; SIs. 
Mgr: a I-L Corzine ........•......•..• Co1634; 001136 

Local Sales Offices & Reps 
CA Los Angeles, Forbes Pacific, Inc. ..•... 714-722-6174 

MICROBAR SYSTEMS, INC, 785 Lucerne Drive, 
Sunnyvale, CA 94066, Tal: 406-720-9300, 1WX: 91G-373-
2047; SIs. Mgr: W. Barrett Burton 

MICROCAP, INC, A MicroSemi Company, 501 South 
Andreasen Drive, Escondido, CA 92025, Tel: 619-480-
1906, FAX: 619-4eG-G741; ErI1>l: 85; SIs. Mgr: Ken Miller, 
SIs.Mgr. 

MICROCHIP TECHNOLOGY INC, Sub. of General 
Instrument Corp., 2355 W. Chandler Blvd., Chandler, P;z 
85224, Tel: 602-963-7373, 1WX: 910-950-1963, FAX: 602-
899-9210; SIs. MgT: Phil Hubbert 

MICRQ-CIRCUIT ENGRG, See MCE Semiconductor 

MICRO-CIRCUITS CO., INC., 10792 Maublin Ad., New 
Buffalo, MI49117, Tel: 616-469-2727, FAX: 616-469-2742 
................................................. Co1121 

MICRQ-COAX COMPONENTS, INC, a UTI 
Company, Box E, Collegeville, PA 19426, Tel: 215-489-
3700, TELEX: 84-6429, 1WX: 510-660-6107, ESVLNK: 
62961019, FAX: 215-489-1103; ErI1>l: 50; SIs. Mgr: Lloyd 
Deery 

MICROCOMPUTER POWER, 15875 Concord Circle, 
Morgan Hil~ CA 95037, Tel: 406-779-5700, TWX: 91 0-336-
7694; EmpL: 60; Sis. MgT: Ray Parker; Dist. Mgt: Ray 
Parker 

MICROCOSM, INC, 15275 S.W. Koll Parkway, Beaverton, 
OR 97006, Tal: 503-626-6100, TELEX: 759527 
(Microcosm UD); EmpL: 30; SIs. MgT: M. L Epperson .. ,~ 

I •• , r====CJ 
MICRO CRYSTAL DIVISION I SMH 

FAX: 212-505-6787 
MICROCRYSTAL DIVISION, SMH, 35 E. 21st Street, 

New York, NY 10010, Tal: 212-505-5340, TELEX: 239 865 
ate ur; Dist. Mgt: Thomas Carnazza ..... A.1421-1423 

Local Sales Offices & Reps 
CA Palo Alto, Saronix .................... 415-856-6900 
FL Pompano Beh., H H P Assocs. ........ 305-971-5750 
NH Nashua, Bell Controls ....•........... 603-882-6984 
OH Mt Drab, Ben Jenn Engrg. ............ 513-444-3175 

,(ij6) 
MICRO DEVICES PRODUCT GROUP 

FAX: 419-756-4542 
MICRO DEVICES PRODUCT GROUP, Therm-o

Disc, Inc., 1320 Sou1h Main Street, P.O. Box 3536, 
Mansfield, OH 44907, Tel: 419-756-5911, TELEX: 987455 
....................•.......... , .......... 801343,1873 

MICRODOT, INTERCONNECT SYSTEMS 
DIVISION,201 Progress Or, Montgomeryville, PA 18936, 
Tel: 215-699-5373, FAX: 215-699-5536; FSC No.: 91886; 
Sis. MgT: K A. Neumuller ......••••..•... B.1016-1017; 

Co1456-1459, 1730-1731, 1862-1863 

Local Sales Offices &Reps 
P;z Mesa, SedCO SIs. ..................... 602-461-9069 
CA Fullerton, Ubratronix .................. 714-871-1513 
CO Longmont, Todd & Fry Assocs. ....... 303-776-7331 
CT Simsbury, Pettigrew Co. .............. 203-651-4321 
FL Largo, Q Rep ......................... 813-393-8393 
IL Rolling Meadows, Heartland Tech. Mktg. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 312-577-9222 
IA Cedar Rapids, S & 0 SIs. ............. 319-363-7323 
KS Overland Park, AME SIs. .............. 913-292-3971 

738 North· American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA Needham, Component Tech. •......•. 617-449-8490 
MI Farmington Hills, carter, McConnic & Pearce 

....................................... 313-4n-noo 
MN Eden Prairie, The Twist Co. ....... , .•. 612-941-2040 
NM Albuquerque, Reptronix . . . . . . . . . • . . . .. 505-292-1718 
NY E.~OssmanAssocs. .......• 315-437-7052 
NY Ossmann Assocs., Ossman ~ .. 716-424-4460 
NY Yonkers, Sonkin Assocs. .•............ 914-968-8282 
OH Beree, Carter, McConnic & Pearce .. . . 216-826-0400 
OR Beaverton, Blair Hirsh Co. ...•.•...... 503-641-1875 
PA Horsham, Jacobsen Assocs. .•........ 215-674-2937 
1)( Dallas, M Rep ........................ 214-484-5711 
VA S1erling, Beacon North . . . . . ... .. ... . .. 703-478-2480 
WA Lynnwood, Blair Hirsh Co. ...•........ 206-n4-8151 
WI Brookfield, Heartland Tech. Mktg. ..... 414-796-1128 

Local Di8lributors 
AZ. Tempe, Hamilton Avnet ..•...•........ 602-231-5100 
CA Chatsworth, Hamilton Avnet .•........ 818-7Q0.6500 
CA Culver City, Hamilton Avnet . . . . . • . . . .. 213-558-2657 
CA Placentia, Telesis Ek:tms. ...•..•...... 714-578-7555 
CA San Diego, HamittonAvnet ..•....•... 618-571-7510 
CA Santa Clara, Pyramid Ek:tms. ......... 408-727-9810 
CA Sunnyvale, Hamilton Avnet .•..•...... 408-743-3372 
CT Danbury, Hamitton Avnet ............. 203-797-2800 
FL Ft L.audeIdaIe, Hamilton Avnet ....... 305-971-2900 
FL Winter Park, Hamilton Avnet .......... 305-628-3988 
IL Bensenville, Hamilton Avnet .......•.. 312~noo 
MD Columbie, Hamitton Avnet ......•....• 301-995-3500 
MA Peabody, Hamilton Avnet ......•...... 617-531-7430 
NH Manchester, Yankee Eictm. Supp. .•... 603-625-9746 
NJ Cherry Hil( Hamilton Avnet ....•...... 608-424-0100 
NJ Fairfield, Hamitton Avnet .. ..•.. ... .. .. 201-575-3390 
NJ Old Bridge, BTC Eictm. ~ ...•... 201-538-6000 
NY Hauppauge, Hamilton Avnet .......... 516-231-9800 
NY Rochester, Hamilton Avnet .......•... 716-475-9130 
NY Syracuse, Hamitton Avnet ............ 315-437-2641 
NY Westbury, Hamilton Avnet .....••..... 516-997-6868 
PA Pittsburgh, Hamitton Avnet ............ 412-281-4150 
PA Wayne, Peak EIctm. Corp. ............ 215-293-9000 
1)( Irving, Hamilton Avnet ............••.. 214-658-4912 
UT San Laka City, Hamltton Avnet ...... .. 801-972-2600 

MICRODRY CORP., Golden Grain Macaroni Co., 3111 
Fostoria Way, San Ramon, CA 94583, Tel: 415-666-9012, 
TELEX: 33-5320; ~L: 40; SIs. Mg': Dave Northrup 

MICRO ELECTRONIC SYSTEMS, INC, 3 Quarry Road, 
Brookfield, CT 06804, Tel: 203-n5-1440, 800-243-7254, 
TELEX: 969659, FAX: 203-n5-6903 

MICR<>ETCH PRODUCTS, INC, 94 Dodge Ave., P.O. 
Box 9712, S1ratlord, CT 06497, Tel: 203-378-6610, FAX: 
203-375-6276; FSC No.: 24646; EmpL: 42; SIs. Mg,: Frank 
Dichiara; Dist. Mg,: Frank Dichiara 

MICROFLECT CO, INC, 3575 25th St S.E., P.O. Box 
12965, Salem, OR 97308-0985, Tel: 503-363-9267, TWX: 
510-598-0107, FAX: 503-363-4613; Ernpl: 100; Sis. Mg,: 
John J. Kranitz 

MICRO HYBRIDS, INC, 2864 Route 112, Medford, NY 

Micro Mo 

FAX: 813-821-6220 
MICRO MO ELECTRONICS, INC., 742 2nd Ave. s.. St 

Petersburg, FL 33701, Tel: 813-622-2529, TELEX: 807-
982; ~L: 25; SIs. Mgr: S. J. O'NaiI 
.........••......... 801180, 1234-1237, 1898; 002174 

MICRO-MOUNTING DEVICES, 4092 Keith Or, 
CampbeI( CA 95008, Tel: 408-688-4626; FSC No.: 59058 

FAX: 619-727-4436 
MICRONEL u.s., 2142F Industrial Ct, Sycamore Research 

Center, Vista, CA 92063, Tel: 618-727-7400; FSC No.: 
61655; EmpL: 10; SIs. Mg,: N. Linko ..... C'1688-1689 

MICRONEnCS, 36 Oak St, Norwood, NJ 07648, Tel: 201-
767-1320, TWX: 71()'991-9603; FSC No.: 54487; EmpL: 
26; SIs. Mg,: Dick Fanell ..................•... 001300 

MICRO NETWORKS, Unitrade Corporation, 324 Clark 
St, Worcester, MA 01606, Tel: 617-652-5400, TELEX: 
951808, TWX: 71()'34Q.0067, FAX: 617-853-6296; EmpL: 
318; SIs. Mg,: Martha Cheesman 

MICRONICS TECHNOLOGY INC, 7 Alexander Place, 
Glen Cove, NY 11542, Tel: 516-758-5800, FAX: 516-758-
5803; SIs. Mgr: John Mruz 

MICRON INDUSTRIES, 1630 N. 32nd Ave., S10ne Park, IL 
60165, Tel: 312-345-0788, FAX: 312-345-0047; FSC No.: 
30882; EmpL: 115; Sis. Mg,: Michael Kitun; Dist. Mg,: 
Mike Kadrowicz 

MICRO-NOW INSTR CO., INC, 8260 N. Bmwood St, P. 
O. Box 1488, Skokie, IL 6OOn, Tel: 312-6n-47oo, TELEX: 
RCA 297214-MICRO-UR, FAX: 312-677-0394; FSC No.: 
33288; EmpL: 25; Sis. Mg,: C. Arnow 

Local Sales Offices & Reps 
AL Huntsville, W. A Brown Instr. . . . . . . • . .. 205-630-9224 
CA Los Angeles, Me Dougall/Me Laughlin 

11763, Tel: 516-732-3448, FAX: 516-732-3393; FSC No.: CA Mountain View, Mark V Assoc. •....... 
213-4n-6556 
415-964-8275 
303-498-7509 
203-265-9939 
617-938-0488 
505-344-2212 
315-437-6410 
516-724-4250 
215-224-1663 
206-265-2525 

5962; EmpL: 7; Sis. Mg,: Bruce Richardson CO Boulder, H. Bass Assocs. ............ . 

MICRO INDUSTRIES, 691 Greenscrest Drive, Westerville, 
OH 43081, Tel: 614-895-0404, ESYLNK: 759200, FAX: 
614-892-6357; Dist. Mg,: Linda Van Fleet 

MICRO INSTRUMENT COMPANY, 2250 Micro PI., 
Escondido, CA 92025, Tel: 618-746-2010, TELEX: 882205 
MICROINST ESCD, FAX: 618-746-0433; FSC No.: FSCM 
24836; EmpL: 45; SIs. Mg,: C. Marks (Eastern), C. 
Blakeslee (Wastern) 

MICROLAB/FXR, 10 Microlab Ad., Livingston, NJ 07039, 
Tel: 201-992-noo, TWX: 710-994-4650; FSC No.: 00929; 
~L:80 

MICRO LAMPS INC, 1055 Paramount Pkwy, Batavia, IL 
60510, Tel: 312-878-0900; SIs. Mgr: Shirley A Jaeger 

MICROLOGIC, INC, 108 Water St, Watertown, MA 02172, 
Tel: 617-923-1700; SIs. Mg,: Yogendra Jain 

MICROMETALS, 1190 N. Hawk, Anaheim, CA 92807, Tel: 
714-830-7420, TWX: 910-591-1690, FAX: 714-630-5891; 
FSC No.: 12856; EmpL: 70; SIs. Mg,: K Baker, Jr. 

Local Sales Offices & Reps 
MA Wesiborough, Anchor Engrg. •...•.... 617-898-2724 
NY ~Kahg.anSIs. ..•......•.... 516-538-2300 
1)( Dallas, Southwest Elctms. :........... 214-89Q-9881 

MICRO MODE PRODS, 1870 John Towers Ave., EI Cajon, 
CA 9202Q, Tel: 618-449-3644, TWX: 910-331-1673; FSC 
No.: 15907; EmpL: 40; SIs. Mgr: V. DeMarco; Dist. Mg,: V. 
DeMarco 

CT 
MA 
NM 
NY 
NY 
PA 
WA 

Wallingford, Pat Jenks Assoc. .....•... 
Wobum, Pat Jenks Assoc. .......•.... 
Albuquerque, IMEC .................. . 
E. Syracuse, E.M Tech ........•.....• 
Kings Park, USTM Tech. Mktg. ....... . 
Melrose Park, Robert Meyers Assoc. .. 
Seattle, Datacom .............•....... 

FAX: 818-358-6478 
MICRO-OHM CORP., 1088 Hamilton Rd., Duarte, CA 

91010, Tel: 818-35753n, TWX: 910-587-3425; FSC No.: 
20940; ~L: 109; SIs. Mg,: Chas. Schwab; Dis!. Mg': 
Chas. Schwab.. . ••. .. ... .. . ..•. A'1962-1967; a'1850 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-533-3763 
AZ. Phoenix, Toward Engrg. ............•. 602-955-3193 
CA Laguna Hills, Cravins Assoc. ..•.....•. 714-240-7242 
CA San Diego, Cerco . . . . . . . . . . . . . . . . . . . . . 619-450-1754 
CO Denver, William Purdy Co. ............ 303-790-2211 
IL Lake Bluff, R & R Mktg. Assocs. ....... 312-295-6600 
MA Canton, NEE S Co. .••....•.....•.... 617-828-4835 
OH Cleveland, Jim Finnigan & Co. •..••... 216-238-5905 
OR Beaverton, P.MS. .............•....... 5~1-9373 
1)( Austin, Sage Mktg. .. . . . . . . . . . . • . . . . . • . 512-335-0300 

MICROS 
Local Di8tJibutors 

CA Burlingame, Rose EIctms. ••....•••... 415-346-2740 
CA Canoga Park, Myco-VlCkers .......... 213-340-2025 
CA Costa Mesa, Orange County ~ 

CA San Diego, Shelley EIctms. .......... . 
MN Minneapolis, Electronic Ctr. . ......... . 
NH H8J11)SIead, Astrum EIctms. .......... . 
NY New Rochelle, Derf Ek:tms. .......... . 
NY Oceanside, Tritech ..........•..•..•.. 
PA McKean, Advacom •......•........... 
1)( Ft Wortl\ Industrial Elect ., .......... . 
UT Provo, Central Utah Ek:tms. Supp. ... . 
UT San Laka City, Nytronics .........•.... 

714-978-3597 
618-453-7133 
612-371-5200 
603-328-5856 
914-235-4600 
516-678-6222 
814-476-7n4 
817-731-7321 
801-373-7522 
800-242-7612 

MICROPAC INDS, INC, General Sensors Div,905 E 
Walnut St, Garland, 1)( 7504Q, Tel: 214-272-3571, TWX: 
910-660-5166, FAX: 214-494-2281; EmpL: 120; SIs. Mgr: 
Richard Schlueter 

MICROPHASE, 587 Connecticut Ave., Norwalk, CT 06656, 
Tel: 203-866-6000, TWX: 71Q-468-0003; ~L: 230; SIs. 
Mg': F. S. Parin 

MICRO PLASTICS INC, Hwy 178 North.. P.O. Box 149, 
Flippin, AR 72634, Tel: 501-453-2261, TELEX: 763036, 
FAX: 501-453-6676; FSC No.: 13764; ~L: 150; SIs. 
Mgr: J. H. Beijen; Dist. Mg,: N. Vandermast 

MICROPLEX, INC, 19n S1ate College Blvd., Anaheim, CA 
92606, Tel: 714-978-6833, 714-834-1535, FAX: 714-834-
8375; EmpL: 30 

MICRO POWER 1NlL, INC, 9420 Activity Ad., San Diego, 
CA 92126, Tel: 618-271-0631, 618-271-5942; EmpL: 39 

MICRO POWER SYS. INC, 3100 AHred St, Santa Clara, 
CA 95050, Tel: 408-727-5350, TWX: 910-338-0154; FSC 
No.: 54166; EmpL: 305; SIs. Mg,: Don Cavallo; Dis!. Mg,: 
Reed Neddermeyer 

MICRO-PRODUCTS ENGINEERING CO, 230 
Ridgewood Ave., Newark, NJ 07108, Tel: 201-824-8467; 
EmpL: 100; SIs. Mgr: Gerald Muller 

MICROSCIENCE, INC, 182 Forbes Ad., Braintree, MA 
02184, Tel: 617-848-1952, TELEX: 750-480, FAX: 617-
643-9812; EmpL: 17; SIs. Mg': William Hall 

MICROSEMI CORP, 2630 S. Fairview St, Santa Ana, CA 
92704, Tel: 714-978-6220, TELEX: 4720306, FAX: 714-
557-5989; FSC No.: 14552; EmpL: 1100; SIs. Mgt: R M. 
Shultz; Dist. Mg,: G. Avila 

MICROSEMI CORP. COLORADO, Micr06emi Corp., 
800 Hoyt St, Broomfield, CO 80020, Tel: 303-469-2161, 
TWX: 51().601-5396, FAX: 303-466-3775; EmpL: 140; SIs. 
Mg,: Robert H. Werner; Dis!. Mgr: Patrick J. Gormley 

MICROSIGNAL INC, P.O. Box 60312, Santa Barbara, CA 
9316Q, Tel: 805-964-2227; EmpL: 6; SIs. Mgr: Jim Norton 

MICROSONICS 

FAX: 617-337-4208 
MICROSONICS INC_ 60 Winter St, Weymouth, MA 

02166, Tel: 617-337-4200, TWX: 710-388-6833; FSCNo.: 
11889; EmpL: 200; SIs. Mgr: James Crehan ... A'1425 

Local Sales Offices & Reps 
AZ. '- Scottsdale, Detomasi & Grupp. . .•.. .. 602-947-3724 
CA Los Altos, Kolm Mktg. . . . . . . • . • . . . • . . . . 415-948-2635 
CA Mission Hills, Detoinasi & Grupp .•.•.. 818-365-6265 
CA San Diego, Detomasi & Grupp. . . • . • . • 618-2n-0178 
CA Torrance, Detomasi & Grupp •....•.•. 213-618-8898 
FL Orlando, TMA ...••.•......•.•...•.... 305-657-3760 
IL Mt Prospect, Cain lortaw Co. •...•.•.. 312-253-3578 
MD Ellicott City, V.Pl ...•..•.•.•.•......•. 301-461-2525 
MA Lexington, O'SUllivan & Murphy . . . . • . . 617-662-6570 
NJ Glen Gardner, F & M Tech. Sis. ..•.•.. 201-832-7216 
NY Liverpoo( R & DAssocs. ....•........ 315-457-0100 
OH Lancaster, Cain Forlaw Co. •....•..... 614-854-4800 
1)( Dallas, Gamma Opt .... .. .. .. .. . .. .... 214-783-4758 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 739 



MICRO 

MICRO SWITCH 
a Honeywell Division 

FAX: 815-235-5574 
MICRO SWITCH, A Honeywell Div., 11 W. 

Spring St., Freeport, IL 61032, Tel: 815·235·6600, 
Telex: 257499; TWX: 910·642·0922. Empl.: 3000; SIs 
MgT.: J. J. Tropsa; Dist. MgT. R. A Gamer 

,., ............................................. 8·1772-1773 
Local Sales Offices & Reps 

CA Orange .................................................... 714-953-4875 
CA San Jose ................................................ 408-433·3008 
CO Englewood ............................................ 303-792-1632 
CT Hartford .................................................. 203-695-4011 
GA Manta .................................................... 404-982-2565 
IL Bensenville ............................................ 312-860-3968 
IA Bettendorf .............................................. 319·359-3441 
MA Newton ................................................... 617-969-0265 
MI Southfield .............................................. 313-424-3569 
MN Minneapolis .......................................... 612-830-3516 
fv'O SI. Louis ................................................. 314·569-7620 
NJ Westfield ................................................ 201-233-9200 
NY Rochester .............................................. 716-424-2700 
NC Charlotte ................................................ 704-364-4770 
OH Brooklyn Heights .................................. 216-459-6075 

~ MICRO SWITCH 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~t;6 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr, los Angeles, California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800"";252-4640 

FAX: 213-660-5130 
TWX: 910-321-2971 

1. PROXIMITY (IN STOCK) t 
• ~ .. '~m0r]J 
.la 5. HEAVY :~TY ~ r LIMIT SWITCH t:t3 8. PHOTO

ELECTRIC 
2. BASIC 

~~ ~ 
3. ~NCLOSED ::r:;;'-; 

BASIC 
4. MIL-AEROSPACE 

7. AMl LIGHTED PUSH BUTTON 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE lINECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO·PRINT TO YOUP SPECS. 

Microtran 

1O~V6So e 8,O~~~Soo 
Transf~rmers •• R. elays & 

in Stock. SWItches 
In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
OH Dayton .................................................... 513-237-4075 
PA Valley Forge ........................................ ;. 215-666-8340 
lX Dallas ...................................................... 214-701-2876 
lX Houston.:' ................................................ 713-780-6651 
WA Bellevue ................................................. 206-453-7591 
WI Brookfield ............................................... 414-784-6260 
Can Edmonton .............................................. 403-453-4727 
Can Ottawa .................................................... 613-224-3822 
Can Vancouver ............................................. 604-291-6631 
Can Ville SI. Lauren1... ................................. 514-731-7681 
Can Willowdale ............................................. 416-499-6111 
Can Winnepeg .............................................. 204-783-4545 

MICRO/SYS, 1011 Grand Central Ave. Glendale, CA 
91201-3010, Tel: 819-244-4600, TELEX: 170788 

MICROSYSTEMS DEVELOPMENT CORP., INC. 
1560 Teaneck Rd, Teaneck, NJ 07666, Tel: 201-837-0051, 
TELEX: 13-6479 All 296; Sis. Mgr: L G. Mansoor 

MICRO SYSTEMS ENGINEERING, INC. 6024 S.W. 
Jean Ad., !,.ake Oswego, OR 97035, Tel: 503-835-4016, 
TELEX: 151-538; FSC No.: 75600; EmpL: 60; SIs. Mgr: 
MauryReRer 

MICROTECH, 1420 Conchester Hwy. Boothwyn, PA 19061, 
Tel: 215-459-3566; Empl: 22; Sis. Mgr: H. Carter 

MICRO TECHNICAL INDUSTRIES, 23132 La Cadena 
Dr. Sle. E, Laguna Hills, CA 92653,'Tel: 714-855-4326, 
TELEX: 371-9688, FAX: 714-855-9545; EmpL: 20; Sis. 
Mgr: Joe Duarte 

Local Sales Offices & Reps 
CA San Juan Capistrano, Craven & Assocs. 

....................................... 714-24().7242 
MA Cohasset, Resch. UItd. .. .. .. ...... .... 617-482-5959 
OR Portland, Core II Mktg., Inc. • . . . . . . . . . . . 503-641-0877 
PA Jenkintown, Arnold Assocs. ........... 215-887-7870 
TX Dallas, Dean Assocs. ................. 214-459-1321 
WA Seattle, Core II Mktg., Inc. ............. 206-451-8163 
WA Spokane, Core II Mktg., Inc. ........... 5a9-922-2971 

MICRO-TEL DIVISION, Adams Russell Elctrns., 10713 
Gilroy Ad., Hunt Valley, MD 21030, Tel: 301-771-0077, 
TaEX: 87442, FAX: 301-771-«125; FSC No.: 29644; SIs. 
MgT: William R Trussell 

MICROTOUCH SYSTEMS INC., Ten Slate StreeL 
Wobum, MA 01801, Tel: 617-935-0080, TELEX: 530264; 
FSC No.: ~5-0133; EmpL: 60; SIs. MgT: William N. Keller 

FAX: 516-561-1117 
MICROTRAN CO. INC., 145 E. Mineola Ave., P.O. Box 

236, Valley Stream, NY 11582, Tef: 516-561-605a, TWX: 
51()'225-8412; FSC No.: 00348; EmpL: 75; SIs. MgT: W. 
Benscher ....•............... A.1246, 2152, 2280-2296 

Local Sales Offices & Reps 
AL Huntsville, Over & Over ............... 205-837-7105 i 
I\Z. Scottsdale, F. Schoeffler . '. . . . . . . . • . . .. 602-948-1004 I 

CA CampbeI~ Kottrneier Assocs.,......... 408-371-8700 
CA Walnut, Cook Entprs. ................. 714-594-0091 

'CO Englewood, Omega, Ltd. .............. 303-762-1921 
FL Altamonte Springs, Over & Over, Inc./Florida 

. . • . . . . . • . . . . . . • . . • . . . . . . . . . . . . • . . . . . • . 305-332-1222 i 
FL Brandon, Over & Over, Inc./Florida .•. 813-689-9104 
GA Norcross, Over & Over ............... 4<J4-449-6205 
IL Wheaton, Chadra-Schilke Assoc. ..... 312-653-8126 
IN Noblesville, R&D Elctm. SIs. ......... 317-849-2026 
KS Olalha, AEM, Inc. ..................... 913-764-1079 
MD Baltimore, BurgirH(reh Assocs. ....... 301-265-8500 
MA Reading, Meco, Inc. ................... 617-944-6660 
MN Minnneapolis, RK Sales .............. 612-571-1001 

; MO Hazelwood, AEM, Inc. ............•.... 314-731-2240 
! NJ Englewood Cliffs, E. Glass Assocs. ... 201-592-0200 
i NM Albuquerque, C.T. carlberg & Assocs. 505-888-3883 
I NY Rochester, J.G. Welch Assocs. .. . . . . .. 71 &'244-11 00 . 
NC Chartotte, Over & Over ............... 704-542-9111 
NC Raleigh, Over & Over Inc. ............. 919-782-9111 
OH Cincinnati, J.O. Olsen Co. :............ 513-922-8885 
OH Garfield Heights, J.O. Olsen. . . . . . . . .• . 216-662-3454 
PA Jenkintown, Arnold Assocs. ........... 215-887-7870 
PA Pittsburgh, J.O. Olsen Co. ............ ; 412-279-255a 
TX Dallas, Howell Sis. .................... 214-353-2707 
VA Lynchburg, Burgin-Kreh Assocs. ...... 604-239-2626 
Can Montreal, Quebec, H. W. Brieger Sis., Inc. 

. ..•. .. . .. .•.. .. . .. ..•. . .. . .. . .• . .. . .•. 514-486-5669 

Local Distributots 
AL Birmingham, MG EIcIms. & Equip. .... 205-328-4525 
CA Fullerton, Pyramid/Fullerton .......... 714-773-0781 
CA San Diego, Pyramid EIcIms. .......... 619-271-54G4 
CA San Jose, Sierra West EIcIms. ........ 408-435-7477 
CA Santa Clara, Pyramid EIcIms. ......... 408-727-9810 
CA Santa Monica, Master Distrs. .......... 8D0-421-8153 
CO Englewood, Shelley/Ragon Inc. •.. .. .. 303-762-0670 
FL Ft Lauderdale, p_ Radio Colp. 

FL Largo, EIctrn Precepts of Florida ..•.. 
IL NorIIIbrook, Classic Comp. ......... .. 
IN Indianapolis, Graham EIcIms. •.•...... 
IA Cedar Rapids, Deeco, Inc. ........... . 
MA Hingham, Sager Elec. Supp. ........ .. 
MN Minneapolis, Bergquist .............. .. 
NJ Kenilworth, Federated EIcIms. •.•..... 
NM Albuquerque, Walker EIctrn Supp. ... . 
NY Buffalo. SUmm~ Distrs. .............. .. 
NY Johnson City, Help EIcIms. ......... .. 
NY Lynbrook, Peerless Radio ............ . 
NY Rochester, SUrrvnit Distrs. .......... .. 
NC Raleigh, Southeastern EIcIms. .....•.. 
OH Dayton, JA Becker Co .............. .. 
PA McKeesport, Barno Radio Co. •.•...... 
PA Philadelphia, Shap EIctms. .: ......... . 
TX Houston, Lenart Co. .... ; ........... .. 
lfT Sa~ Lake City, Newark EIctms. .....•.. 
WA Redmond, Priebe EIctms. ........... .. 
WI Mequon, I..ake-View Elctms. Colp. ... . 
WI New Berlin, Classic Comp. ........... . 

800-327-4993 
813-544-3636 
312-272-965a 
317-834-8202 
319-365-7551 
617-749-6700 
612-835-2322 
201-272-0505 
505-883-2992 
7HH!87-2800 
607-729-3528 
516-593-2121 
716-334-8110 
919-829-2311 
513-226-1341 
412-751-5971 
215-969-3300 
713-225-1465 
601-486-1048 
206-881-2363 
414-377-8250 
414-786-5300 

MICROWAVE APPLICATIONS GROUP. 3Q30 Industrial 
Pkwy. Santa Maria, CA 93455, Tel: 805-929-5711, TWX: 
(MAGSAMA) 91()'351-5808, FAX: 805-925-5903; Empl: 
55; SIs. MgT: D. W. Prigge 

MICROWAVE DEVELOPMENT LABORATORIES, 10 
Michigan Dr. Natick, MA 01760, Tel: 617-655-0060, TWX: 
71()'386-6850, FAX: 617-655-6972; Empl: 160; SIs. Mgr: 
R Tucker 

Local Sales Offices & Reps 
I\Z. Phoenix, Bleckhart Assocs. .....•..... 602-893-3488 
CA Chino, MOL W. Coast.. ............... 714-829-4731 
CA San Mateo, H. R Grove. .. . .. • .. .. . ... 415-579-0555 
CO Boulder, Herb Bass Assocs. .......... 303-530-7509 
FL Winter Springs, Hi Co. .•..•..•......•. 305-897-2051 
IA Marion, Ensco-Rep ................... 319-377-8551 
KS WIChita, Ensco-Rep ................... 316-683-1070 
MA Wayland, Hi-Tech Sis. ................ 617-653-3838 
MO Maryland Heights, Ensco-Aep ....... , 314-423-3935 
NY DeWitt, D.B. Assocs. .................. 315-446-0220 
NY Great Neck, Trionic ......... :......... 516-466-2300 
NC Raleigh, M Lader Co. ................. 919-848-3253 
PA Lafayette HiI~ M Lader ............... 215-825-3177 
TX Dallas, Texas Microwave ............. 214-351-4773 
lfT BountiM Herb Bass Assocs. ......... 601-295-7100 
VA Alexandria, Vanguard Engrg. .•.. . . . . . . 703-768-1660 
WA Seattle, J.J. Assocs. ................... 206-246-6619 
Can Montreal, Hooker Elctms. ............. 514-487-5151 

MICROWAVE DIODE CORP. Washington SI-Box 250, 
W. Stewartstown, NH 03597, Tel: 603-246-3362/3363, 
FAX: 603-246-8161; FSC No.: 57777; EmpL: 15; SIs.Mgr: 
Daniel E. Shea 

MICROWAVE FILTER INC. 6743 Kinne St, East 
Syracuse, NY 13057-()486, Tel: 315-437-3953, 800-448-
1666, TELEX: 249-613, FAX: 315-463-1467; FSC No.: 
27834; EmpL: 95; Sis. Mgr: E. Bostick, Sis. & Mktg. 

MICROWAVE PRODUCTS DIV., Adams-Russell 
Elctrns. Co. Inc. 9533 Irondale Ave., Chatsworth, CA 
91311, Tel: 818-882-3434, TWX: 91 ().494-2771 , ESYLNK: 
62770857, FAX: 819-709-8094; FSC No.: 16798; ErnpL: 
100; SIs. Mgr: Daniel L Esau 

MICROWAVE SEMICONDUCTOR CORP. 100 School 
House Rd., Somerset, NJ 08873, Tel: 201-563-6300, 
TELEX: 833473, TWX: 71 ().48().473O; Empl: 430; Sis. 
Mgr: Cell Lump 

MICROWAVE SOLUTIONS, INC. 3200 Highland Ave., 
National City, CA 92050, Tel: 619-234-7966, FAX: 619-
263-2995; FSC No.: 65151; Empl: 10; SIs. Mgr: Edward M 
Teyssier 

MICROWAVE SYSTEMS INC. 6075 E. Molloy Ad., 
Syracuse, NY 13211-2100, Tet; 315-437-9951, TWX: 71()' 
54H1408, FAX: 315-437-8()95; FSC No.: 26058; EmpL: 35; 
SIs. Mgr: Diane L Conklin 

MICTRON INC. 605Q Porter Way, Sarasota, FL 33582, Tet: 
813-371-6659; Sis. Mgr: M. Weinstein 

MIDCOM, INC. 121 Airport Dr. Watertown, SD 57201, Tel: 
805-886-4385, FAX: 605-886-4486; EmpL: 200; Sis. Mgr: 
Dean Ward 

740 North American offices only. For worldwide reps & distributors, see VoL W. EEM 1988 



Manufacturers and Sales Offices Directory 

MIDDLEBURG CORP, Middco Connectors, 95 Albany 
Tumpike, canton. CT 06019, Tel: 203-693-8361, TaEX: 
643529; Empt: 20; SIs. Mgr: Judy Nelson 

MID-EASTERN INDUSTRIES, 100 Campus Dr, RR30. 
Mt Holly, NJ 08060, Tel: 609-267-3811; FSC No.: 06179; 
Empl: 10; SIs. Mgr: Daniel Ellenback .... 001840-1844 

Local Sales Offices & Reps 
CA Los Angeles, Dyna Sis. ............... 213-268-1175 
CA San Ramon. Tech. Conslls. ........... 415-83(}.()829 
II. Des PlaIns. Marsland Assocs, Inc. .... 312-298-2620 
IN Indianapolis, MBlSIand Assocs, Inc.... 317-293-5437 
IA Cedar Rapids. MBlSIand Assocs, Inc. 

....................................... 319-384-1575 
MI Warren. Dietrich & Assocs............. 313-751-4990 
MN Minneapolis. Marsland Assocs, Inc. ... 612-545-4481 
MO Sl Louis. Marsland Assocs, Inc. ....•. 314-991-1399 
NH LondonberTy, Bennelron .............. 603-732-9092 
NM Albuquerque. Westahl Assocs. . . . . .. .. 505-86H)995 
NY Huntinglon. C.R Mayer Co. .......... 516-WAl-7876 
Ott Oncinnatl. Dietrich & Assocs. ......... 513-964-6924 
Ott Independence. Dietrich & Assocs. . . . .. 216-642-7965 
PA Pittsburgh, Dietrich & Assocs. .. . . . . . .. 412-692-2992 
WA Saattte. EICher-Richards Co. .......... 206-I.A3-7886 
WI New BerIlI\ MBlSIand ................. 414-786-6611 

MIDGET LOUVER, 600Main Ave., Norwalk, CT 06852, Tel: 
203-866-2342; Empl: 10; Sis. Mgr: Francis J. Miller; Dist. 
Mgr: Holly Monroe 

MIDLAND-ROSS CORP, NEL UNrr, See NEL 
Frequency Controls, Inc. 

MIDLAND STANDARD, INC, 1355 Holmes Ad.. Elgil\ IL 
60120, Tel: 312-741-6600; Empl: 38; Sis. Mgr: Bemie 
McGuinn 

Midtex Relays, Inc. 

FAX: 915-772-1116 
MIDTEX RELAYS, INC., 9B2 Butterfield Trai~ EI Paso, TX 

79906, Tel: 915-772-1061, l-8OO-MIDTEX1, TWX: 91()-
240-3407, ESYLNK: 62752541; Empt: 275; Sis. Mgr: Ted 
Anderson; Dist. Mgr: Ted Anderson ..... 8.1538-1543 

Local Sales Offices & Reps 
AL Hun1svllle, Twentieth Cen1ury MkIg. ... 205-533-9281 
AZ Tempe. AS Co. ....................... 602-968-4923 
AR Hot Springs, Autometion SuppUers, Inc. 

....................................... 501-767-5444 
CA Heyward, PacIfic Mktg, Inc. ........... 415-867-1620 
CA Tuslil\ Schoenbachler-Oobson ....... 714-544-1886 
GA Norcross, Twentieth Cen1ury MkIg. . . .. 404-448-1999 
IL Downers Grove. Richmar Elcims. ..... 312-968-0118 
IN Indianapolis. Richmar Elcims. ......... 317-577-9950 
KS Overland PI<, Thomas Dowell. . . .. . . .. 913-638-7373 
MN Edine, Graydon & Flemmer ........... 612-941-1120 
MO Sl Louis, Thomas Dowell & Assocs. .. 314-848-4234 
NH Nashua. Bell Controls ••.............. 603-862-6964 
NJ Englewood. Harold Gray & Assocs. ... 201-894-0894 
NY Rochester, Lamb CorT1>s.. . . . . . . . . . . .. 716-323-1250 
NC Cary, Twentieth Cen1ury MkIg. ....•.... 919-481-3370 
Ott Beachwood, EIctrn SaIesmasIers, Inc. 

PA Trevose, PSA ........................ . 
TN Knoxville, Twentieth Cen1ury Mktg. ... . 
TX RichardsOI\ Miloo Mktg. ............. . 
WA VashOl\ RTS. Inc. .....•............... 
WI Butler, Richmar Elcims. ..•............ 
can Toronto. ant. CEA Assocs. .......... . 

Local Distributonl 
AL Hun1svllle, Hall-Mark ..•............... 
AZ Phoenix. Hall-Mark •............•..... 
AZ Tempe. Control Design Supp. ........ . 
AR Uttte Rock. Newark Elcims. ........•.. 
CA AnaheIm Control Design Supp. ...... . 
CA Bey Area. Hall-Mark .....•............ 
CA Irvine, 1n1egrated Elcims. .•............ 
CA Orange Coumy, Hall-Mark ........... . 
CA San Carlos, Control Design Supp. .... . 
CA Santa Monica, Master Dists. ......... . 
CO Denver, Imegrated Elcims. .........•.. 
CT WalNngIord. Mid State Elcims. ..•..•.. 
FL Altamonte Springs, Control Design .... 
FL Ft Lauderdale. HaI~Mark ..•....... _ . 
GA Stone MIn., Control Design .......... . 
IL Chicago, Hall-Mark .................. . 
L Chicago. Newark Elcims. •............ 
II. Genoa. Control Design .........•..•.. 

216-831-9555 
215-245-0513 
615-966-2099 
214-783-2716 
206-285-1363 
414-781-1730 
416-231-9717 

205-837-8700 
602-437-1200 
602-829-7981 
501-225-6130 
714-821-1516 
408-432-0900 
714-837-9960 
714-669-4100 
415-592-4806 
213-452-1229 
303-292-6121 
203-265-9900 
305-788-3220 
305-971-9280 
404-979-3500 
312-86()-38O() 
312-784-5100 
312-692-7232 

IN Indianapolis. Control Design .......... 317-786-4559 
IA Cedar Rapids. Dee Elcims. ........... 319-365-7551 
KS Kansas City, Control Design .......... 913-362-4248 
KY Louisville, Newar1< .................... 502-423-0280 
LA Shreveport. Indl Elec. Supp. .......... 318-222-9459 
MD Columbia. HaI~Mar1< .................. 301-968-9600 
MA Boston. Hall-Mark .................... 617-935-9777 
MA Newton. Gr-.-Shaw Inc. . . . . . . . . . . . .. 617-969-8900 
MA Wobum Con1rol Design Supp. ...... 1-800-537-0045 
MI oak PI<, Newark . . . . . . . . . . . . . . . . . . . . .. 313-967-0600 
MI Sl Clair Shores, Spernco ............. 313-771-2700 
MN Minneapolis, Control Design .......... 612-721-1628 
MN Minneapolis. Hall-Mar1< ...........•... 612-941-2600 
MS Jackson, Newark ..................... 601-956-3634 
MO Sl Louis, Control Design Supp. ....... 314-426-3150 
NE Omaha. Newar1< ...................... 402-392-1221 
NV Las Vegas. Newark ................... 702-796-5090 
NH Nashua. Newar1< . . . . . . . . . . . . . . . . . . . . .. 603-863-9110 
NY Buffalo, Genesse Indl ................ 716-873-9661 
NY Long Island, Hall-Mark ................ 516-737-0600 
NJ Oakland, Relay Specialties ............ 201-337-1000 
NJ Paterson, Feldman Bros. . . . . . . . . . . . . .. 201-742-7329 
NY Rochester, Masline ................... 716-546-5373 
NY Woodside. Switches Unltd. . .. . .. . .. . .. 718-478-5000 
NC Charlotte. Control Design . . .. 704-586-4410 
NC Raleigh, Hall-Mar1<.. . . . . . . . .. . .. . .. . .. 919-872-0712 
Ott Onicinnati, Schuster Elec. ............ 513-489-1400 
Ott Twinsburg, Advacom ................. 216-425-6477 
OK Tulsa, HaI~Mark ...................... 918-251-1108 
OR TIQIIfd. Imegrated Elc1ms. ........... " 503-641-1690 
PA Matv8rl\ Control Design Supp. ........ 215-296-0150 
PA McKe&I\ Advacom ................... 814-476-7774 
PA Philadelphia. HaI~Mark ............... 215-355-7300 
SC Greenville, Newark ................... 803-288-9610 
TN Memphis. Newark .................... 901-365-8060 
TX Dalles, Con1rol Design Supp. . . . . . . . . 1-600-441-0385 
TX Dalles, Force-Heiland................. 214-247-9955 
TX Dalles, HaI~Mark ..................... 214-343-5000 
TX EI Paso, Midtex (Export) .............. 915-772-1061 
TX HoustOl\ Hal~Mark ................... 713-781-6100 
UT Murray, HaI~Mark . . . . . . . . . . . . . . . . . . . .. 801-268-3779 
VA Ar1ingtOl\ Newark . . . . . . . . . . . . . . . . . . . .. 703-522-0880 
WA Bellevue. Integrated EIc1ms. .......... 206-455-2727 
wv Ch.arlestOI\ Newark. . . . . . . . . . . . . . . . . . . 304-345-6511 
WI Milwaukee, Marsh Elcims. ............ 414-475-6000 
WY Gillette. Gifford ....................... 307-682-7203 
can Scarborough, ant. Carsten EIc1ms. ... 416-495-7705 

MIDWAY MFR. CO, 10750 W. Grand Ave., Franklin Park,IL 
60131, Tel: 312-451-1360, TELEX: 72-1596; Empl.: 2000; 
Dist. Mgr: Allan Stearns 

MIDWEC, See Industrial Midwec Capacitors 

OMPONENTS 

FAX: 616-773-4307 
MIDWEST COMPONENTS, INC., 1981 Port City Blvd., 

Musk8QOl\ M149443, Tel: 616-777-2602, TWX: 510-394-
4130; FSC No.: 50157; Empl: 125; Sis. Mgr: Greg Hoffman 
........................................... B·1852-1859 

LDcaI Sales Offices & Reps 
AL Humsville, Glen White Asooc. .. . . . . . . . 205-863-7938 
CA San Diego, Hedden Assocs. .......... 619-565-9444 
CA Saratoga, Testco ..................... 408-253-1900 
CA Westminster, West EIcIms. ............ 714-898-0120 
GA Norcross, Glen White Asooc .......... 404-441-1447 
IL Chicago, D. Dolin Sis. ................. 312-286-6200 
IN Ft Wayne, TMC Corp. ................ 219-432-5553 
MD Timonium Glen White Asooc. . . . . . . . .. 301-252-6360 
MN St Pau~ R G. Regan ................. 612-488-0201 
NJ West Cauldwel~ Grimm Siegel Assoc. 

NC Raleigh, Glen White Assoc. .......... . 
Ott DaylOl\ Jay Engrg. .................. . 
Ott N. Royaltol\ Jay Engrg. .............. . 
OK Tulsa, Norcom ....................... . 
TN Gray, Glen White Assoc. ............. . 
TX Dalles, Norcom ...................... . 
TX HoustOl\ Norcom .................... . 
VA Lynchburg, Glen White Assoc. ....... . 
WA Seanle, Jas. J. Backer ............... . 
WI Milwaukee, D. DoUn SIs. ............. . 

201-575-9300 
919-787-7023 
513-253-2151 
216-237-4235 
918-664-9526 
615-477-8650 
214-386-4868 
713-986-0022 
804-237-6291 
206-285-1300 
414-482-1111 

MIKRON INSTR, 445 W. Main St. Wyckoff, NJ 07481, Tel: 
201-891-7330, TaEX: 381870, FAX: 201-891-1205; 
Empl: 60; Sis. Mgr: K Irani 

MIL-COMM DISTRIBUTORS, INC., 9400 Lurline Ave. 
6C, Chatsworth, CA 91311, Tel: 818-998-3111 
.................•............................... 001452 

MILL-

MIL ELECTRONICS, INC, 1 Mill st. Dracut. MA 01826, Tel: 
617-453-6000, TaEX: 4998157, FAX: 617-957-6761; 
FSC No.: 07862; EmpL: 40; SIs. Mgr: Mark Ryan 

MILFORD RIVET & MACH, 857 Bridgeport Ave., MiNard, 
CT0648O, Tel: 203-878-4631, TaEX: 964363, TWX: 71()-
462-0538, FAX: 203-878-5071; Empl: 250 

MILLEN COMPONENTS, Electronic Instr. & Specialty 
Corp, 42 Pleasant St. Stoneham, MA 02180, Tel: 617-
438-6951, TaEX: 948-025; FSC No.: 57285; Empl: 20; 
SIs. Mgr: R A. Boisseau 

MILLER DIAL CORP, 4400 N. Temple City Blvd, EI Monte. 
CA 91731, Tel: 818-444-4555, TWX: 91()-587-3438, FAX: 
818-443-3267; EmpL: 200; Sis. Mgr: P.'J. Waner, V.P. 
Membrane 

MILLER, J,W, CO, See Bellinds. 

MILLER, LC, CO, 717 Monterey Pass Rd, Monterey PI<, 
CA 91754, Tel: 213-268-3611; Empt: 45 

MILLER, SANFORD, CORP., See Sanford-Miller 
Corp. 

MILLER, W. A, CO, Mingo Loop, P.O. Box 337, Oquossoc, 
ME 04964-0337, Tel: 207-864-3344, 800-227-1415; EmpL: 
15; Sis. Mgr: Wes Miller, Jr. 

MILLER-STEPHENSON CHEM. CO., INC, George 
Washington Hwy, Danbury, CT 0661 ()-7378, Tel: 203-743-
4447, TELEX: 643-711 

MILLIFLECT, 37444 Sycamore St. Bldg. A. Newark, CA 
94560, Tel: 415-791-5186, TaEX: 486465, FAX: 415-791-
5237; Empl: 39; SIs. Mgr: Don Koijane 

MILLI-swrrCH CORP"Box 67, Gladwyne, PA 19035, Tel: 
215-MI2-9222; Empl: 15 

MILLIVAC INSTRUMENTS, INC., Box 997, Curry Ad. 
Ext, Schenectady, NY 12301, Tel: 518-355-8300; FSC No.: 
85711; Empl: 30; Sis. Mgr: (Mrs.) Pola Metzger 
................................................. 001301 

Local Sales Offices & Reps 
MA Needham. Addeloo Corp .............. 617-444-4754 
NY Fayeneville, Martin P. Andrews ....... 315-837-5291 
PA Media. S & S Div. of Klinatics ......... 215-565-5386 
TX HoustOl\ Scientific SIs. ............... 713-480-9170 
TX Richardson, Scientific SIs. ............ 214-231-6541 
Can Downsview, ant. Tradeport EIc1ms. Grp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416-73&0866 

MILL-MAX MANUFACTURING CORP., P.O. Box 300, 
Oyster Bey, NY 11771-0300, Tel: 516-922-6000, TWX: 
51 ()-221-182O, FAX: 516-922-9253; FSC No.: 3N087; 
Empl: 160 ................................ C·1461-1463 

Local Sales Offices & Reps 
CA Dana PointlW. Covina. Patrick M. Conalhan Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 714-493-9822 
CA San Jose, Patrick M. Conahan Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-723-2200 
CO Boulder, R G. Enterprises Inc. ........ 303-447-9211 
FL Seminole, Chaco Sis. of America, Inc. 

IL Palatine, HQulihan SIs. Co ............ . 
IA Davenport. Electro-Tech Assocs. .... . 
ME Kittery, Olsen Tech. SIs. ............. . 
NY Edgewood, Olsen Tech. SIs. ......... . 
MN Minneapolis, Electre>-Tech. Assocs. .. . 

Midtex 

813-397-4843 
312-705-0400 
319-386-1134 c 

207-439-6672 
516-242-6606 
612-927-5878 

La~~~st 8 8.0~~esoo 
Relay " Relays & 

DiStributor . Tim. ers 
In the World In Stock, 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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MILL-
NY South Huntington; JSA Sis. ......... .. 
NC Matthews, Cardinal Sis. Co. ......•.•.. 
PA Doylestown, G. A Recentio AssocS. ... 
TX 
TX Dallas, deForest Sis. Co. ......••....•. 

Local Distributors 

516-939-0844 
7:04-847-0248 
215'348-7577 
214-247-9955 
214-349-3290 

AZ Tet11l9. AcacialVWR Ek:tms. ......... 602-894-2874 
AZ Tet11l9. Electronic Hardware, Lid. •.... 602-967-1691 
AZ Tucson, P~ Screw & Nut .•.•.... 602-623-9800 
CA Anaheim, Sisco Inds. •••.............. 714-635-0380 
CA Campbel~ Gourmet Elclms. .... :...... 408-374-0552 
CA Chatsworth, West Valley Inds. ......•. 818-700-0700 
CA Fremont, Aialec Prods................. 415-857-7701 
CA Mission Hills, Ccast Air •...•........•. 818-698-2288 
CA N. Hcllywood, Alatec Prods............ 818-784-5600 
CA N. Hollywood, Electronic Hardware, Ltd. 

........•.................. ;........... 818-982-6100 
CA San Jose, Sisco Inds., Inc. ..........•. 408-948-8960 
CA San Jose, Pro Fasteners. . . • . . . . . . . . • . 408-943-9177 
CO Denver, Hardware SpeciaHy eo.. Inc. .. 303-322-3700 
CT Betha~ Heilind EIctms.,Inc. ........... 203-797-8800 
FL Lake Mary, Electronic Fasteners, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .. 305'321-4000 
,FL Winter Pk., Hardware Specially ....... 305-877-8500 

GA Norcross, Atlanta Hardware Specially Co. 
· . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . • . . . . 404-449-3000 

IL Addison, BeHord EIctms.,Inc. ......... 312-691-1100 
IL Franklin Park, Sisco Inds., Inc ........•. 312-451-1230 
MD Gaithersburg. Capital Fasteners ...... 301-948-9310 
MA Canton, EPC EIctms.,Inc. ............. 617-821~2111 
MA Marlborough, Hardware Specialty eo.. Inc. 

.....................•...............•. 617-481-8622 
MA Wilmington, Heilind EIc1ms.,Inc. ....... 617-657-4870 
MA Winchester, Rush Inds., Inc. ........... 617-729-5800' 
MI Grand Rapids, S. F. EIc1m. Supply, Inc. 

..................•.....•............•. 616-459-0216 
MN Minneapolis, Aerc>-Space Computer Supplies, Inc. 

..................................•.... 612-884-4725 
MO Bridgeton, Alatec Prods. .........•.... 314-298-0010 
NJ Cherry Hill, Hardware Specialty ....... 609-663-0034 
NJ Pinebrook, Alatec Prods. .............. 201-227-8140 
NJ Union, Meridian MIg. & Supply eo.. Inc. 

....... ......................... ....... 201-667-6220 
NY Beldwinsville, Scibetta Distr. .......... 315'622-3993 
NY Fairport. Willex Indl ..•...............•. 716-223-9365 
NY Hauppauge, Kaytech Inds. ..........•. 516-435'0560 
NY Hcltsville, Tower Fasteners Co. ....... 516-289-8800 
NY Long Island City, Hardware Specially eo.. Inc. 

.....................•..•.............. 718-361-9393 
NY Mount Vemon, OAR Industrial Elc1m SIs., Inc. 

· .... . . . . ... .. . . . . ... .. . .. . .. . .. . . . .. .. 914-698-2224 
NC Greensboro, Meridian MIg. & Supply Co, Inc. 

· . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 919-674-7042 
NC Raleigh, Century Fasteners ........... 919-787-1800 
OR Beaverton, Acacia/VWR EIc1ms. .. . . .. 503-646-3377 
OR Beaverton, Component Resources. . .. 503-641-6488 
PA McKean, Advacom ................... 814-476-7774 
TX Farmers Branch, Force Elc1ms. 01 Texas 

....................................... 214-351-2050 
TX Houston, Wollord Elc1ms. ........•.... 713-847-3583 
Can Mississauge, Ont, Rush Elclms., Ltd 

416-677-7280 

MILROSS CONTROLS, INC, 511 Second Sl Pike, 
Southampton, PA 18966, Tel: 215-355'0200, TWX: 51(}' 
667-1702, FAX: 215-355'6326; FSC No.: 07047; Empl.: 
100; Sis. Mgr: Patricia J. Matthews 

MILLS RESISTOR CO., 3840 Catalina st Los AlamHas, 
CA 90720, Tel: 213-598-2454; FSC No.: 34238; Empl: 50 
........................•..•............•........ A·I968 

Local Sales Offices & Reps 
CA Los Mas, Frauman Assocs. .......... 415'941-0660 
CA Sacramento, Mills Resistor Co ......•. 916-422-5461 
CT Rocky HiI~ Jim McPhail .. . . . . . . . . . . . • . 203-721-1602 
KS Leawood, James Dick Co. . ..... ,..... 913-849-0605 
MA wanliam, Dynasel Assocs ............ 617-89(}.6777 
OR Gaston, SPS Elctms. . . . . . . . . . . . . . . . . .. 206-323-4140 
TX Houston, Ev SmHh Co. . • . . . . . . . . . . . . .. 713-649-5756 
WA Seattle, SPS Elc1ms. ................•. 208-323-4140 

Local Distributors 
FL Fl Lauderdale, Jaro Elctms. ........•. Boo-327-5551 
PA Harrisburg. ADTECH .................. 717-939-8337 
PA McKean, Advacom ......•............ 814-476-7774 

MIL TOPE BUSINESS PRODUCTS, Miltope Grp, 1770 
wan WMman Rd., MeMIle, NY 11747, Tel: 516-42(}.0200, 
TWX: 51(}'221-1B03, FAX: 516-756-7606; Empl.: 650 

MILTOPE CORP, 1770 WaR WMman Ad., Melville, NY 
11747, Tel: 516-42(}.02OO, TWX: 51(}'221-1B03; Empl.: 
500; Sis. Mgr: R. Douglas Shute; Dist; Mgr: William 
Jennings 

Manufacturers and Sales Offices Directory 

FAX: 414-271-9876 
MILWAUKEE RESISTOR CORP., 700 W. Virginia st 

Milwaukee, WI 53204, Tel: 414-271-9900; FSC No.: 
82607;15109; Eropl.: 65; Sis. Mgr: W. R. Pollock; Dist. 
Mgr: W. R. Pollock .....................•. A·1970-1974 

. Local Sales Offices & Reps 
CA San Carlos, Electro Pacific. . . . . . . . . . . . 415'592-3114 
IL Burr Ridge, PVA Corp. ................ 312-655'3355 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MA Stoughton, EECS-Mel Boysian ........ 617-566-3385 
MS Jackson, Cartwright & Bean ......•... 601-981'1170 
NY Rochester, Gislason SIs. .......•...... 716-328-7400 
NY Whnestone, M. H. Lynn co. . . . . . . . . . . .. 718-352-9233 
OH Westlake, Assocd Elc1rl Comps. ...... 216-835'9960 
TN Memphis, Cartwright & Bean . . . . . . • . .. 901-362-8345 

. MILWAUKEE TRANSFORMER CO., MTE 
Corporation. 7901 W. Clinton Avenue, Milwaukee, WI 
53223, Tel: 414-358-5300; Sis. Mgr: Fred A Lewis; Dist. 
Mgr: Fred A. Lewis 

MIMIC, INC, P. o. Box 705, Islington. MA 0209(}.0705, Tel: 
617-329-9593; Empl.: 5; Sis. Mgr: S. Thurston 

MINCO PRODUCTS, 7300 Commerce La, Minneapolis, 
MN 55432, Tel: 612-571-3121, FAX: 612-571-0927; FSC 
No.: 09359; Empl.: 475; Sis. Mgr: J. Anderson 

MIN-E-CON. 1791 Reynolds, Irvine, CA 92714, Tel: 714-
25(}.0474, TWX: 91(}'595'1144, FAX: 714-25(}'1713; FSC 
No.: 54455; SIs. Mgr: Jeff Sander 

MINELCO INC. - A TALLEY IND., 135 S. Main st 
Thomaston, CT 06787-0459, Tel: 203-283-8261, TWX: 
71<>-475'1091, FAX: 203-283-6527; FSC No.: 07479; 
Empl.: 70; Sis. Mgr: James A Myles ..... B.114O-1141 

Local Sales Offices & Raps 
AL Huntsville, L & D Inc. ................. 205'837-1469 
AZ Phoenix, R. W. Riedel & Co. . . . . . . . . . . . 213-283-7694 
CA Alhambra, M.W. Riedel & Co. .......... 213-283-7694 
CA Hayward, Uaison,lnc .................. 415'783-1131 
CO Denver, West Inc ...................... 303-477-8180 
CT Old Saybrook, FJS Assocs ........... 203-388-5374 
FL Oriando, Delmac ..................... 305'831-0040 
GA Atlanta, L & 0, Inc. .................... 404-395-7079 
MI Grand Rapids, Midwest Meridian. .. . .. 616-698-7391 
IA Cedar Rapids, J.R. Sis. Engrg. . .. . .. . .. 319-393-2232 
MD Owings Mills, Walker-Hcuk Assocs. ... 301-356-9500 
MA Burlington, F J.s. Assocs ............. 617-273-5959 
MN Minneapolis, TWC SIs. ................ 612-636-1770 
MO Sl Louis, Midwest Meridian ........... 314-878-4441 
NJ Hasbrouck Hgts., Comp-Tech Sis ..... 201-288-7400 
NY Syracuse, J. R. Costello. . . . . . . .. . .. . ... 315-472-0322 
NC Greensboro, L & 0, Inc. ..•........•... 919-292-3201 
OH Cleveland, Jim Finnegan & Co. ....... 216-238-5905 
PA Downingtown, McCoy, Inc. ............ 215-363-0350 
TX Fort Worth, CMR ..................... 817-379-6540 
WA Bellevue, Caruso & Co. ............... 208-455'8811 
Can Rexdale, Ont, Myelco, Inc. ............ 416-674-1636 

MINIATURE METAL FORMING DIV, 4819 Emerald Sl, 
P.O. Box 2962, Torrance, CA 90509, Tel: 213-37(}'3679, 
FAX: 213-37(}'5430; Empl: 35; SIs. Mgr: Fred Kramer 

r;::::I Mini-Circuits 

FAX: 718-332-4661 
MINI-CIRCUITS LAB., 2625 E.14th Sl, P.O. Box 350166, 

Brooklyn, NY 11235-0003, Tel:. 718-934-4500, TELEX: 
125460,620156 (Intl); FSC No.: 15542 ... A-I774·1837 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. ............ 205-881-5031 
AZ Scottsdale, Thorson Dasert States, Inc. 

CA Los AKos, Gain-WhHe & Co. ......... . 
CA N. Hollywood, Crown Elctms. ........ . 
CO Aurora, Thorson Desert States, Inc. . .. 
FL Boca Raton, Beacon Elc1rns. ......... . 

602-998-2444 
415'948-6533 
213-877-3550 
303-671-7344 
305'997-5740 

FL Clearwater, Beacon EIc1ms. .. . . . • . • • . • 813-796-2378 
FL Longwood, Beacon Elctms. •.........• 305-332-1940 
GA Atlanta. Beacon Elclms. . • . . . • . • . . . . . .. 404-256-9640 
IL Mount Prospect, Gain Forlaw Co. ..... 312-253-3578 
MP Columbia, M. Lader & Co. . . . • . • . . . . . .. 202-296-2497 

. MA WaRham, Scientific Devices •......... 617-89(}.2252 
NM Albuquerque, Thorson Desert States, Inc. 

• . . . . . . . . • . . . . . . • . . . . . • . . . . . . • . . . . . . . .. 505-293-8555 
NY Hartsdale, Spectrum Sales, Inc. ...•... 914-472-8800 
NY Skaneateles, Robtron ..•..........•... 315-885-5731 
NC Raleigh, Beacon Elc1ms. ....•......... 919-787-0330 
NC Raleigh, M. Lader Co. •.............•.. 919-828-3870 
OH Lancaster, Gain Forlaw Co. .•.•....... 614-654-4800 
OK Tulsa, Beacon EIc1ms. ......•......... 918-622-1494 
PA lafayette Hil~ M. Lader & Co .......... 215'825-3177 
TX Auslin, Beacon EIc1ms. .....•......... 512-345-3543 
TX Dallas, Beacon EIc1ms. .....•......... 214-437-1505 
UT san Lake City, Thorson Rocky MIn, Inc. 

. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. 801-973-7969 
WA Bellevue, Cain-WhHe & Co. .•......... 206-462-2118 
PR Santurce, Beacon Elclms. .....•...... 809-728-5040 
Can Brockville, Ont, R.F. Specialists •..•... 613-345-2343 
Can Ottawa, On!, Giga-Tron Assocs., Lid. 

Can Vancouver, B.C, Penstock/Canada ... 

Local Distributors 
AL Huntsville, Comp. Distrs., Inc. ........ . 
AZ Scottsdale, Spirit Elctms. .•.....•..•... 
AR Little Rock, Comp. Distrs, Inc. ........ . 
CA N. HollyWood, Crown Elctms. ........ . 
CA Sunnyvale, Penstock, Inc ....•......... 
CO Aurora, Spirit Distrs. .........•......... 
FL Melbourne, Comp. Distrs., Inc. •........ 
GA Norcross, Comp. Distrs, Inc. . ........ . 
IL Ml Prospect, CFC Distrs, Inc. ........ . 
MD Columbia, MLC Distrs. ......•......... 
NY New Rochelle, RDI Dists. Inc. ........ . 
NC Raleigh, Comp. Distrs, Inc. ..•......... 
NC Raleigh, MLC Distrs. ................. . 
PA Lafayette Hills, MLC Distrs. .......... . 
TX Dallas, Comp. Distrs., Inc. ............ . 

613-225-4000 
604-682-3475 

205'883-7501 
602-996-1533 
501-227-6278 
213-877-3550 
4Ofl..73(}'0300 
303-671-7344 
305-724-9910 
404-441-3320 
312-253-3578 
215-825-3177 
914-832-2828 
919-834-9465 
919-848-3253 
215'825'3177 
214-644-0373 

MINI COMPUTER TECHNOLOGY, 696 E. Trimble Rd., 
San Jose, CA 95131, Tel: 406-435'1616, TWX: 91(}'338-
2281, FAX: 406-435'2709; Empl: 16; Sis. Mgr: John P . 
Lazare; Dist. Mgr: John P. Lazare 

MINI-MAGNETICS CO., INC, 1100 FuKon Place, 
Fremont, CA 94539, Tel: 415-49(}.7500, FAX: 415'49(}. 
7502; Empl: 45; SIs. Mgr: William Fine 

FAX: 617-695-6076 
MINI-SYSTEMS, INC.,20 David Rd., North Attleboro, MA 

02761, Tel: 617-695-0203, TWX: 71(}.348-0564; FSC No.: 
50316; Empl.: 150 ............•......•.......... A·1975 

Local Sales Offices & Reps 
TX Lewisville, C & J Assocs. ...•......... 214-539-0140 

MINI-SYSTEMS, INC., Electronic Pacl<age Div., 
168 E. Bacon St, P.O. Box 1597, Plainville, MA 02762, Tel: 
508-695'2000, TWX: 51(}'600-4340, FAX: 508-695'8756; 
SIs. Mgr: Heather Edwards. .. .. ... ... . . . . .. . .. A.1748 

MINNTRONICS CORPORATION, 2599 WhHe Bear Ave.. 
St Pau~ MN 55109, Tel: 612-77(}'5247 

MINOR RUBBER CO., INC, Ackerman St, Bloomfield, NJ 
07003, Tel: 201-338-6800, 800-831-8574, TELEX: 
138817; Sis. Mgr: Stan Messing 

MISCO/MINNEAPOLIS SPEAKER CO, 3806 Grand 
Avenue, Minneapolis, MN 55409, Tel: 612-825-1010; FSC 
No.: 14208; Sis. Mgr: Don Ripgham 

MITEC ELECTRONICS, 104 Gun Avenue, Pointe Claire, 
Quebec, Canada H9R 3X3, Tel: 514-894-6666, TWX: 51(}' 
101-2790, FAX: 514-894-3814; FSC No.: FSCM 38494; 
Empl: 100; Sis. Mgr: M. Monzon 

MITEL SEMICONDUCTOR, Mitel Corp, P. o. Box 
13320, Kanata, ON, Canada K2K lX5, Tel: 613-592-5630, 
TELEX: 053-3221, TWX: 61(}'562-8529; Empl: 700; Sis. 
Mgr: Howard Tweddle; Dist. Mgr: Howl\<d Tweddle 

MITEQ INC., 100 Davids Drive, Hauppauge, NY 11788, Tel: 
516-436-7400, TELEX: 6718148, FAX: 518-684-1586; 
Empl: 200 

742 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MfTRONICS, 2908 Oregon Court - Bldg. ~2, Torrance, CA 

90503, Tel: 213-320-7011 

MfTSUBISHI ELECTRONICS, 991 Knox Street, Torrance, 
CA 90502, Tel: 213-515-3993, TELEX: 06-4703-M USA 
LSA, TWX: 66-4787-MELA TANC; Empl: 423; SIs. Mgr: 
Mike Foster 

MfTSUBISHI ElCTRNS. AMERICA, INC., 
Semiconductor Div, 1050 East Arques Ave., Sunnyvale, 
CA 94086, Tel: 408-730-5900, TELEX: 172296, TWX: 910-
339-9549, FAX: 408-749-0453; Empl: 105; SIs. Mgr: John 
Zucker; DiBt. Mgr: Bob Olszewski 

MfTSUMI ELEC. CO, L TO, 8-2, 8-Chome, Kokuryo, 
Chofu-City, Tokyo, Japan, Tel: 489-5333, TELEX: 
J28848/J24935; Empl: 1700; SIs. Mgr: H. Sato; Dist. 
Mgr: U. Nishimura 

MIYAKAWA AMERICA CORP, 408 E Devon Ave, Elk 
Grove Village,IL 60007, Tel: 312-640-0515, FAX: 312-640-
0531 

MIZAR, INC, 20 Yorkton Court, Sl PaUL MN 55117, Tel: 
612-224-8941, TELEX: 469542; Empl: 35; SIs. Mgr: 
William K Simons 

MKC ELECTRONICS CORP, 9205 Ouivira Road, 
Overland Pari<, KS 66215, Tel: 913-894-9711; Empl: 26 

MKS INSTRUMENTS, INC, Six Shattuck Road, Andover, 
MA 01810, Tel: 617-975-2350, TELEX: 94-9375, FAX: 617-
975-0094; Empl: 350 

MOBILE-TRONICS CO, INC, Box 1022, Tustin, CA 
92660, Tel: 714-546-0884; Empl: 2 

MODERN CONTROlS CORP, 2233 Indl Blvd. 
Sarasota, FL 33580, Tel: 813-355-5183; FSC No.: 66258; 
Empl: 9 

MODICON PROGRAMMABLE CONTROL DIV., 
Gould Inc, P.O. Box 83 SV.S, Andover, MA 01810, Tel: 
617-475-4700, TELEX: 94-7402, TWX: 710-347-661 0; SIs. 
Mgr: Steven Mader (PC's); Dist. Mgr: George Dannecker 
(Micro 84) 

MODUlAR AUDIO PRODUCTS, Modular Devices, 
Inc, 50 Orville Dr, Bohemia, NY 11716, Tel: 516-587-
9620; SIs. Mgr: C. Liplrnan 

MODULAR DEVICES, Brookhaven R&D Plaza, 1 Roned 
Ad. Shirley, NY 11967, Tel: 516-345-3100, TELEX: 
4949781; FSC No.: 52202; Empl: 65; Sis. Mgr: C. Liptman 
.................................... 001848-1847,2128 

LOCBI Sales Offices & Reps 
GA Roswell Electro Camp. Sis. ......... .. 404-992-2344 
MD Linthicum, Advanced Technlg. SIs, Inc. 

....................................... 301-789-9360 
NH Manchester, Northeast Comps. ....... 603-627-7242 
NY Wantagh, TrHek Assocs. ............. 518-221-7600 

MODULAR DEVICES INC, 4115 Spencer St, Torrance, 
CA 90503, Tel: 213-542-8561, FAX: 213-371-6331; Empl: 
90; SIs. Mgr: A. C. Augusta 

MODULAR SYSTEMS, INC, 905 Albemarle St, 
Charlottesville, VA 22901, Tel: 604-295-7682; Empl: 9; 
SIs. Mgr: H. N. Patel 

MODUTEC, 18 Marshall St, Norwalk, CT 06854, Tel: 203-
653-3836, TWX: 710-468-2039, FAX: 203-653-2147; 
Empl: 300 

MOISTURE REGISTER PRODUCTS DIV., Aqua 
Measure Instrument Co, 2583 Pomona Blvd. Pomona, 
CA 91768-3267, Tel: 714-594-5545, TELEX: 6503137369 
MRP; Empl: 25; Sis. Mgr: G. Dean Curd 

MOlDCON, Div. of K & M Electronics, 221 Interstate Dr, 
W. Springfield, MA 01089, Tel: 413-738-0371, TWX: 710-
350-6483; Empl: 200; SIs. Mgr: Robert Krzynowek 

MOlDTRONICS, INC, 703 Rogers St, Downers Grove, IL 
60515. Tel: 312-968-7000, FAX: 312-968-5068; Empl: 
140; Sis. Mgr: Jack Baal 

______ ~~olecu 
W~""e"'----

FAX: 201-938-3189 
MOLECU-WIRE, P.O. Box 495, Farmingdale, NJ 07727, 

Tel: 201-938-9473, TWX: 710-723-6943; Empl: 125 
.. .. ........ .. .. .. .. .. ...... .............. C·1865-1869 

Local Sales Offices & Reps 
CA Monlrose, Roger D. Dahl. 
CT Orange, KLS SIs. .......... . 
Me Independence, Hi Tech Cen .. 
KY Louisville, Waddle & Assocs. . 
NC Charlotte, OED ............ . 
PA Ligonier, Patterson Elec ..... . 
WA Seattle, Comptronics ....... . 
WI Mequon, Robco ............ . 

~® molex 
'--/ 

213-245-3817 
203-795-6210 

... 816-796-6684 
502-897-64 I 9 
704-525-3053 
412-238-6238 
206-264-4642 
414-241-3348 

FAX: 312-969-1352 
MOLEX, INC., 2222 Wellington Ct. Lisle, IL 60532, Tel: 

312-969-4550, TELEX: 25-4069; Empl.: 5000; Sis. Mgr: Ed 
Parkinson; Dist. Mgr: Dave Rool ............... a·lnS; 

C.1464-1467, 1871 

Local Sales Offices & Reps 
CA Laguna Hills, Molex ........ . 
CA Milpitas, Molex ............ .. 
CO Englewood, Molex .................. .. 
GA Atlanta, Molex ...................... .. 
IL Lisle, Molex ........................ .. 
IN Indianapolis, Molex .................. . 
KY Louisville, Molex ........... , ........ .. 
MA Wobum, Molex .......... . 
MI Troy, Molex .......................... . 
TX Dallas, Molex ........................ . 

Local DislJibutors 

714-586-0950 
408-946-4700 
303-779-8321 
404-396-6120 
312-969-4550 
317-299-0099 
502-245-8337 
617-935-8983 
313-879-7400 
214-931-0999 

AL Huntsville, Hamikonl Avnet .. 205-837-7210 
AL Huntsville, Time Elclms. ..... 205-721-1133 
AZ Chandler, Hamifton Avne! 602-961-6400 
AZ Tempe, Harper SI.D ................... 602-967-1464 
AZ Tempe, Time Elclms. ................. 602-967-2000 
AR Ft Smith, Garkon Bates. . . . . . . . . . . . . .. 501-646-8201 
AR Uttle Rock, Garfton Bates ............. 501-562-9100 
AR Pine Buff, Carfton Bates .............. 501-535-1354 
AR Springdale, Carkon Bates ... 501-756-5012 
CA Anaheim, Time Elclms. ............... 714-937-0911 
CA Chatsworth, Hamifton Avne! .......... 818-700-1222 
CA Chatsworth, Time Elclms. . . . . . . . . . . . .. 818-998-7200 
CA Compton, Harper S.I.O ... 800-253-5527,213-979-5090 
CA Costa Mesa, Avnet Elclms. ........... 714-754-6111 
CA Costa Mesa, Hamilton Electro SIs. .... 714-641-4110 
CA Culver City, Hamifton Avnet ........... 213-558-2143 
CA EI Segundo, Force EIctms. ............. 213-n2-1324, 

714-522-1324 
CA Garden Grove, Richey Western Elclrns. Ltd. 

......................... 800-227-0060,714-895-0060 
CA Gardena, Hamitton Avnet ............. 213-217-6700 
CA Ontario, Hamilton Avnet .............. 714-989-4602 
CA S. San Francisco, Peter.H:le Laet ..... 415-873-9595 
CA Sacramento, Hamikon Avnet . . . . 916-920-3150 
CA San Diego, Force Elclms. ............. 619-569-9661 
CA San Diego, Hamifton Avnat ........... 619-571-7510 
CA San Diego, Harper SI.O. .............. 619-576-2500 
CA San Diego, Richey Western Elclms. Ltd 

....................................... 619-271-4511 
CA San Diego, Time EIctms. .............. 619-586-1331 
CA San Josa, Force Elclms. .............. 408-435-1324 
CA San Jose, Richey Western Elclms. Ltd. 

CA Sunnyvale, Hamikon Avnet .......... . 
CA Sunnyvale, Hamikon Avne! .......... . 
CA Sunnyvale, Harper StD. .. .......... .. 
CA Sunnyvale, Time EIctms. ............ .. 
CA Torrance, Time Elclms, .............. . 
CO Denver, Integrated EIclmS. ........... . 
CO Englewood, Hamikon Avent .......... . 
CO Englewood, Time Elclm& ............ . 
CO Wheatridge, Bell Inds. ................ . 
CT Bathel, Heilind Elclm& .............. .. 
CT Cheshire, Time Elclms. .............. . 
CT Danbury, Hamikon Avnet ............ . 
CT MiHord, RC Corn,ps. .................. . 
FL Ft Leu_Ie, Hamikon Avnet ...... . 
FL Ft Leu_Ie, Time Elclms, ......... . 
FL Orlando, Time EIctms. .............. .. 
FL Sl Petersburg, Hamikon Avnet ....... . 
FL Winter PI<., Hamifton Avnet ........... . 
GA Atlanta, Electro Air Corp ............. .. 
GA Norcross, Hamitton Avnet ............ . 
GA' Norcross, Time EIctms. .............. . 
IL Bensenville, Hamiftonl Avnet ......... . 
IL Chicago, Waldom Elclms, Inc. . ...... . 
IL Crystal Lake, Sub-Sem, Inc ........... . 
IL Mt Prospect. Magnuson Elclms, ..... . 
IL Wood Dale, Time Elclms. ...... . 
IN CermeI, Hamikon Avnet .............. . 

408-432-7100 
408-743-3355 
406-743-3000 
408-747-0333 
408-734-9688 
213-320-0aa0 
303-292-6121 
303-740-1000 
303-799-8851 
303-424-1985 
203-797-6600 
203-271-3200 
203-797-2800 
203-874-0006 
305-979-2602 
305-974-4600 
305-841-6565 
813-576-3930 
305-628-3688 
404-351-3545 
404-447-7500 
404-448-4448 
312-660-noo 
312-585-1212 
312-782-3954 
312-956-0700 
312-350-0610 
317-844-9333 

IN 
IA 
KS 
KY 
LA 
MD 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MI 
MI 
MI 
MN 
MN 
MN 
Me 
Me 
Me 
NH 
NJ 
NJ 
NJ 
NJ 
NJ 
NM 
NY 
NY 
NY 

.NY 

MOlON 
Indianapolis, Gateway Magatech 317-844-3906 
Cedar Rapids, Hamifton Avnet .. 319-362-4757 
Overland PI<., Hamikon Avnet ......... 913-688-8900 
Lexington, Hamitton Avnet.... 606-259-1475 
Shreveport, Garfton Bates ............ 318-636-9975 
Baltimore, Hamifton Avnet .... 301-995-3500 
Columbus, Time Elclm& .............. 301-964-3090 
Savage, Pyttronic Inds. ............... 301-792-0780 
Canton, Richey/lmpact Elclm& Ltd ... 617-821-1500 
Peabody, Hamikon Avnet ............. 617-532-3701 
Peabody, Time Elclms. ............... 617-532-6200 
Wilmington, Heilind Elclms. ........... 617-657-4870 
Wilmington, RC Jaco ................. 617-273-1860 
Wilmington, SAl .. .. .... .. .... .. .. .. ... 618-657-5700 
Ann Arbor, Gateway Magatech ....... 313-761-2980 
Grand Rapids, Gateway Magatech .... 618-243-8805 
Livonia, Gateway Magatech .......... 313-522-4700 
Troy, Empire Elclms. .................. 313-585-8130 
Bloomington, Time Elclms. ........... 612-944-9192 
Minneapolis, Indl. Comps. .............. 612-831-2666 
Minnetonka, Hamilton Avnet .......... 612-932-0600 
Earth City, Hamikon Avnet ............ 314-344-1200 
Sl Charles, Lectronix ... 800-325-3348,314-946-6424 
Sl Louis, Time Elclms. ............... 314-391-6444 
Manchester, Hamikon Avnet .......... 603-624-9400 
Camden, Gen Radio ................. 609-964-8580 
Cherry Hill Hamikon Avnet ........... 609-424-0100 
Clifton, JMAR EIclmS. .......... 201-772-6400 
Fairfield, Hamikon Avnet ....... 201-575-3390 
Lake Hiawatha, Time Elclms. .. 201-318-8644 
Albuquerque, Hamifton Avnet .. 505-765-1500 
Buffalo, Summit DistS. . 718-687-2800 
E Syracuse, Time EIctms. ..... 315-432-0355 
Hauppauge, Time Elclm& . . . . . . . . . . . .. 516-273-01 00 
Melville, Diplomat Westates . . . . . . . . . . 516-454-6334 

NY Melville, SAl. ......................... 516-293-2710 
NY Rochester, Hamifton Avnet ........... 718-475-9130 
NY Rochester, MI ....................... 716-334-8110 
NY Syracuse, Hamilton Avnet ...... 315-437-2641/2541 
NC 
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OH 
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Charlotte, Time Elclms. . 704-522-7600 
Raleigh, Hamifton Avnet .............. 919-878-0819 
Raleigh, Rasco/Raleigh .............. 919-781-5700 
Cleveland, Hamifton Avnet ............ 218-831-3500 
Columbus, Gateway Megatech ....... 614-447-0222 
Dayton, Hamifton Avnet ............... 513-439-6700 
Dublin, Time Elclms. .................. 614-761-1100 
Solon, Hamifton Avnet ................ 216-349-5100 
Westerville, Harnifton Avnet .......... 614-682-7004 
Wickliffe, Gateway Megatech ......... 218-944-5801 
Willoughby, Gateway Magetech ....... 800-331-7628, 

Oklahoma City, Carfton Bates ........ . 
Tulsa, Carfton Bates ................ .. 
Tulsa, Hamikon Avnat ........ . 
Lake Oswego, Hamikon Avnet ....... . 
Portland, Radar Elec. .. .......... . 
Portland, Time Elclms, .............. .. 
King of Prussia, Time Elclms, ........ . 
McKean, Advacom .................. . 
Montgomeryville, Pyttronic Inds. ...... . 
Pittsburg, Hamifton Avnet ............ . 
Hixson, Techni-Tronics, Inc. .......... . 
Memphis, Carkon Bales ............ .. 
Nashville, Cartton Bates . 
Austin, Hamilton Avnet .............. . 
Austin, Kent Elclms. ................ .. 
Austin, Time Elclms, ................ .. 
Carrolfton, Time Elclms, ............ .. 
Dallas, Force Elclms. ................ . 
Houston, Force Elclms. .............. . 
Houston, Kent EIclmS. .............. .. 
Houston, Time EIctms. .............. .. 
Irving, Hamifton Avnet .............. .. 
Irving, Harper S.I.D. .. ................ . 
Richardson, Kent Elclms, ............ . 
Stafford, Hamikon Avnet .............. . 
Texarkana, Carkon Bales ............ . 
N. Sak Lake City, Intagrated Elclms. .. 
Saft Lake City, Bell Inds. ............ .. 
Saft Lake City, Hamifton Avnet ....... . 
Sak Lake City, Time EIctms. ........ .. 
West Valley, Time Elclms. ........... . 
Bellevue, Hamifton Avnet ............ . 
Redmond, Time Elclms. ............ .. 
Richland, Radar EIec. ................ . 
Seattle, Radar EIec. .................. . 
Spokane, Radar Elec ................. . 
New Berlin, Hamifton Avnet .......... . 

216-953-0333 
405-691-4446 
918-250-1626 
918-252-7297 
503-635-8157 
503-232-3404 
503-684-3780 
215-337-Q9()() 
814-478-7774 
215-643-2850 
412-281-4150 
615-842-0514 
901-365-3539 
615-244-3582 
512-837-8911 
512-834-1900 
512-339-3051 
214-241-7441 
214-247-9955 
713-561-6644 
713-780-7770 
713-530-0800 
214-550-6111 
214-621-0500 
214-669-2600 
713-240-7733 
214-792-6923 
801-298-1869 
801-972-6969 
801-972-2800 
801-973-8181 
801-973-8181 
208-643-3950 
206-882-1600 
509-943-8336 
206-282-2511 
509-747-3053 
414-784-4510 

MOll ENERGY LIMITED, 3958 MyrtleSt, Bunaby, BC, 
Canada VSC 4G2, Tel: 604-437-6927, TELEX: 04-358708, 
FAX: 604-437-5195; FSC No.: 6140; Empl.: 160; SIs. Mgr: 
Mary Connolly; Dist. Mgr: Noulan Bowker 

MOlON MOTOR & COIL CORP., 3737 Industrial Ave., 
Rolling Meadows, IL 60008, Tel: 312-259-8700, TWX: 910-
687-0428; Empl.: 350; SIs. Mgr: J. Bailey 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 743 



MaNITO 
MONITOR LABORATORIES, INC. 10180 Scripps 

Ranch Blvd., San Diego, CA 92131, Tel: 619-579-5060, 
TELEX: 182794; EqlL: 96; SIs. Mgr: Paul Stenberg 

ESE 
•• • -M 

~C 

FAX: 619-434-0255 
MONITOR PRODUCTS CO., INC., 502 Via Del Monte, 

Oceanside, CA92054, Tel: 619-433-4510, ESVLNK: 629 
5065; FSC No.: 54331; EmpL: 65; SIs. Mgr: Matthew J. 
MuMhill; DiBt. Mgr: Matthew J. MuMhili 
........................................... Ao1426-1427 

Local Sales Offices & Reps 
AL Huntsville, CSR EIctms. • . . . . . . . . . . . . . . 205-533-2444 
AZ Phoenix, EHron ....................... 602-266-2164 
CA Los Angeles, Mon~or Prods. Co. ...... 619-433-4510 
CA Mountain View, Straube Assocs. • . . • . . 416-969-6080 
CA Orange County, Monm Prods. Co. ... 618-433-4510 
CO ALirora, Electrodyne .............. '.. .. • 303-695-6903 
CT Bloomfield, Zaslow SIs., Inc. . .... . .. ..• 203-242-7781 
FL Apopka, Tech Rep Assocs. ........... 813-576-9900 
FL Ft Lauderdale, Tech Rep Assocs...... 813-576-9900 
FL Lake Worth, Tech-Rep Assocs. ....... 813-576-9900 
FL St Pelersburg, Tech-Rep Assocs...... 813-576-9900 
GA Atlanta, CSR EIctms. ...... .. .. .. .. .. . • 404-396-3720 
MA Westboro, Zaslow Sis., Inc. ........ .... 617-393-8150 
MN Eden Prairie, EIcIm. Innovators ...•..• 612-941-0830 
NY Fayetteville, C. W. Floring & Assocs. .• 316-637-4552 
NY Poughkeepsie, C. W. Floring & Assocs. 

NY Scottsville, C. W. Floring & Assocs. ..• 
NC Raleigh, CSR Elctms. ................ . 
PA Gladwyne, J. 8. Wurts Co. ........... . 
TN Knoxville, CSR Elctms. .............. . 
TX Austin, Mif.Rep Assocs. .............. . 
TX Houston, Mif.Rep Assocs. ........... . 
TX Richardson, Mif.Rep Assocs. .........• 

Local Distributom 
AL Huntsville, Component Distrs., Inc. .... 
AL Huntsville, Resislacap, Inc ...........•. 
AZ Tempe, Harper SID ................. .. 
AR Uttle Rock, Component Distrs., Inc. .. . 
CA Compton, Hmper SID ................ . 
CA San Diego, Hmper SID .............. .. 
CA San Diego, Neumann EIctms. ........ . 
CA Sherman oaks, Delay Une Distrs. .•... 
CA Sunnyvale, Hmper SID .............. .. 
CA Tustin, Added Value Elctms. ..•....... 
CO Wheatridge, Added Value EIcIm. .•.... 
FL Ft Lauderdale, Component Distrs., Inc. 

FL Melboume, Rome EIctms. ... » •••••••• 

GA Norcross, Component Distrs., Inc. .... . 
IL Bensenville, Voyager Elctms. ........ . 
MA Hudson, DSC, Inc. .................. .. 
MN Fridley, Voyager Elctms. ............ .. 
NY Johnson C~, Help Elctms. .......... . 
NC Greensboro, Golden EIctms. ......... . 
TX Dallas, Component Distrs., Inc. .......• 
TX Fort Worth, C & W Supply .......... .. 
TX Richardson, Hmper SID .............. . 
VA Falls Church, Component Dlstrs., Inc. 

914-471-2973 
716-888-4614 
919-878-9200 
215-649-6300 
615-673-0222 
512-346-6331 
713-444-2557 
214-644-6731 

206-883-7501 
205-883-4270 
602-967-1464 
501-227-6305 
213-979-5090 
619-560-8545 
619-896-3005 
818-986-9455 
408-747-0333 
714-259-8258 
303-422-1701 

306-723-8874 
306-242-8151 
404-441-3320 
312-773-4900 
617-582-6920 
612-571-7766 
807-729-3528 
919-294-4653 
214-644-0373 
817-83Hl395 
214-235-3177 

703-241-8227 

MONOLITHIC SYs. 64 Inverness Circle E., Englewood, CO 
80112, Tel: 303-790-7400, TELEX: 46-4498; EmpL: 100; 
Sis. Mgr: Mike Hart 

MONSANTO CO. 800 N. Lindbergh Blvd., St Louis, MO 
63167, Tel: 314-694-1000, TELEX: 44-7282; EmpL: 50,000 

MONTEK MICROSYSTEMS, P.O. Box 1945, Huntsville, 
AL 35807, Tel: 206-723-2927; Sis. Mgr: Paul Ralnosek; 
Dist. Mgr: Paul Rainosek 

MOODY TOOLS, INC. 43 Crompton Ave., E Greenwich, RI 
02818, Tel: 401-885-0911; EmpL: 11; Sis. Mgr: J. H. 
Moody; DiBt. Mgr: 0 .H. Moody 

J. L MOON & COMPANY, 11323 East 20 Slreet, Tulse, 
OK 74128, Tel: 918-234-6330; EmpL: 5; SIs. Mgr: Karen 

. Moon; DiBt. Mgr: Karen Duggan 

MORRIS, J. I. CO. 372 Elm St, Southbridge, MA 01550, Tel: 
617-764-4394, FAX: 617-764-7350; FSC. No.: 95549; 
EmpL:3O 

Manufacturers and Sales Offices Directory 
MORRIS ENTERPRISES, 16799 Schoenborn St 

Sepulveda, CA 91343, Tel: 818-894--9103, TELEX: 6-
74681, TWX: 91().496-1525; FSC No.:'54918; EqlL: 50; 
SIs. Mgr: J. Dumpert 

MORS TECHNOLOGIES INC, Mors Group-France, 
3430 Griffith, St Laurent, Quebec, canada H4T lA7, Tel: 
514-735-4411, TELEX: 05-624132, FAX: 514-735-8000; 
SIs. Mgr: Christian Acard; DiBt. Mgr: Christian Acard 

MOTION CONTROL DEVICES, An EG & G Torque 
Systems eo. 80 Sledman St, Lowel~ MA 01851, Tel: 
617-454-3407, FAX: 617-924-0254; EmpL: 25; SIs. Mgr: 
Carl M. Pauli 

MOTION CONTROL GROUP, American Precision 
Industries, 3229 Roymar Rd, Oceanside, CA 92054, Tel: 
619-439-7500, TELEX: 18-1196; FSC No.: 32423; Empl.: 
100; SIs. Mgr: Andrew Boyer 

MOTION SENSORS, INC. 12 Park Slreet, Cranford, NJ 
07701, Tel: 201-925-3553; EqlL: 6; SIs. Mgr: Arthur 
Bergman 

MOTOROLA CERAMIC PRODUCTS, Components 
Division, 4800 Alameda Blvd N.E., Albuquerque, NM 
87113, Tel: 506-822-8801, TELEX: 4999100; EmpL: 250; 
Sis. Mgr: Torn Gilder 

MOTOROLA INC., Auto. & IndL Elctms. Grp. 1299 E 
Algonquin Ad, Schaumburg, IL 60196, Tel: 312-576-4650, 
TELEX: 4999038 MOT APD; Sis. Mgr: Jay A Bonk 

MOTOROLA, INC. Compt' Divs. Clock Oscillator 
Dept, 2553 N. Edgington, Franklin Park, IL 60131, Tel: 
312-451-1000, TELEX: 4990104, TWX: 910-256-4619; 
EmpL: 1400; Sis. Mgr: Ed Feldman 

MOTOROLA MICROELECTRONICS DIV. 8000 W. 
Sunrise, Ft Lauderdale, FL 33322 

MOTOROLA SEMICONDUCTOR PRODS. SECTOR, 
3102 North 56th Slreet, Phoenix, AZ 85018-6806, Tel: 602-
244-6900, TWX: 910-951-1334, FAX: 602-952-4002; FSC 
No.: 04713; Sis. Mgr: Brian HiKon; Dis!. Mgr: Bruce 
Brammer 

MOTOR TECHNOLOGY, INC., 2798 Culver Ave. 
Dayton, OH 45429, Tel: 513-294-1041, FAX: 513-294-
8336; EmpL: 35 .......................... Bo 1239-1241 

Local Sales Offices & Reps 
OH Dayton, Motor Technology, Inc. ....... 513-294-1041 

MOTOR-TRONICS, INC. 2142 Industrial Ct, Bldg. 'F'. 
Vista, CA 92083, Tel: 619-727-7430; Sis. Mgr: Bill Unko 

MOTRONICS CORP. 15 Industrial Park, Little Falls, NY 
13365, Tel: 315-623-4050; EmpL: 90; Sis. Mgr: 0110 
Demuth 

MOUSER ELECTRONICS, 11433 Woodside Ave., 
Santee, CA 92071, Tel: 619-449-2222, TWX: 910-331-
1175; EmpL: 200; Sis. Mgr: J. L Kahler 

MOUSER ELECTRONICS, 2401 Hwy. 287 North, 
Mansfield, TX 76063, Tel: 817-483-4422, TWX: 510-601-
0375; EmpL: 200; SIs. Mgr: D. L Niedecken 

MOXNESS PRODUCTS, INC., Versa Technologies, 
1914 Indiana St, Racine, WI 53405,' Tel: 414-554-5050, 
800-558-5706, FAX: 414-554-2321; EmpL: 300; Sis. Mgr: 
Thomas D. Hynes; Dis/. Mgr: Thomas D. Hynes 

MPB CORP. Miniature Precision Bearings Div. 
Precision Park, Keene, NH 03431, Tel: 603-352-0310, 
TWX: 710-366-1801; EmpL: 1600; DiBt. Mgr: R F. Chartier 

MPB CORPORATION, Split Ballbearing Division, 
Highway 4, Lebanon, NH 03766 

MPC, Div. of Consulting Systems, RFD No. 1, Box 
441, Fremont NH 03044, Tel: 803-642-5913, FAX: 803-
642-5913; Sis. Mgr: W. Moms ................. 001848 

Local Distributots 
TN Knoxville, IndL EIctms. ................ 616-573-7135 

MPI, 4426 8. Century Dr. SaK Lake~, UT 64107, Tel: 800-
821-8648; SIs. Mgr: J~ie Johnston 

MSC TECHNOLOGIES, INC. 2800 San Tomas 
Expressway, Santa Clara, CA 95051, Tel: 408-988-0211, 
TELEX: 467848; Sis: Mgr: David Wdkowski; Dis/. Mgr: 
Alan Pettit 

MSI DATA CORP, 340 FISCher Ave., Costa Mesa, CA 
92826, Tel: 714-549-6000, ,TWX: 910-596-1719; EmpL: 
700; SIs. Mgr: .Jack Bertch; DiBt. Mgr: Janis Agopran 

MSI ELECTRONICS, INC. 34-32 571h St, Woodside, NY 
11377, Tel: 718-672-6500, TELEX:426407,FAX:718-397-
0972; FSC No.: 18518; EmpL: 22; SIs. Mgr: A Lederman 

Local Sales Offices & Reps 
AZ Glendale, Fatty/Schoenduve ......... 602-241-9009 
CA San Diego, Fatty/Schoenduve ., ...... 619-292-5136 
CA EI Segundo, Fatty/Schoenduve ....... 213-322-4991 
CA Palo Alto, Tri-Rep.... ................. 416-966-1822 
FL Lighthouse Pt, R C. Simon & Co. ..... 305-941-2757 
FL Riverview, R C. Simon & Co .......... 813-689-1947 
IL McHenry, Mesa, Inc. .................. 815-344-2820 
IN Ft Wayne, Menze Sis. Inc. " .......... 219-747-5616 
MD Lauret CSOS Inc. .... ...... .. ......... 301-490-3600 
MA Framingham, Stone Cornp, Sis. ....... 617-875-3266 
PA Elkins Park, Amold Assocs. ........... 216-867-7870 
TX Richardson, Eagle Mkig. Inc. ....•..... 214-238-5358 

MTE CORP. 7901 W. Clinton Ave., P.O. Box 23957, 
Milwaukee, WI 53223, Tel: 414-358-5300; SIs. Mgr: T. 
Kenner 

MTI TECHNOLOGY CORPORATION, 6385 Rose Lane, 
Carpinteria, CA 93013, Tel: 805-684-6676, FAX: 805-684-
6319; SIs. Mgr: William Henrikson 

FAX: 605-665-1709 
M-TRON INDUSTRIES, P.O. Box 630, E Hwy. 50, 

Yankton, SO 57078, Tel: 806-866-9321, TWX: 910-668-
3603; FSC No.: 23875; EmpL: 110; SIs. Mgr: 8.11 Sinkler 
.. . . .... . .. . ... .. .... . .. . ... .. . .. ... ... .... Ao 1428-1429 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ....•...... 206-533-9108 
AZ Phoenix, Howe & Howe SIs., Inc. ... ... 802-264-7971 
CA San Diego, Bestronics ................ 619-693-1111 
CA Sunnyvale, .Eleclec Sis. Inc. ........... 408-747-1722 
CA Thousand oaks, SC Cubed.. ... ..•... 806-496-7307 
CA Tustin, SC Cubed..................... 714-731-9206 
CO Uttlelon, Simpson Assoc. ............. 303-794-8381 
CT Broad Brook, Comptech .............. 203-623-8014 
CT Torrington, Phoenix SIs. .............. 203-496-7709 
FL Ft Lauderdale, OXI of Florida . . • . . . . .. 305-978-0120 
FL Orlando, OXI of Florida ............... 813-894-4556 
FL St Petersburg, QXI of Florida ......... 813-894-4556 
GA Norcross, Hughes Assocs. . . • . . • . . . . .. 404-662-1587 
IL Arlington Hgts., Micro Sis. .. .. .. .. .. ... 312-956-1000 
IN Ft Wayne, Alpha Tech, Inc. ........... 219-447-()()40 
IA West Des Moines, SPS Assoc. ........ 516-225-0607 
KS Olathe, SPS Assoc. ................... 913-764-44s0 
MD Hunt Valley, Eagle SIs. ........ .. .. .... 301-666-3930 
MA Tyngsboro, Cornptech, Inc. . ... . .. . .. .. 617-849-3030 
MI Detroit, Rathsburg Assoc. .. .. . .. . .. . .. 313-559-9700 
MN Eden Prairie, Com-TekSIs. ........... 612-941-7181 
MS Corinth, Hughes Assocs.lnc. .......... 601-287-2915 
MO Earth C~, SPS Assoc. ................ 314-291-0520 
NE Panama, SPS Assoc. ................. 913-764-4460 
NJ E Brunswick, Winch SIs. Assocs. ..... 201-613-1515 
NJ MarHon, Naudain Assoc., Inc. ......... 609-983-5300 
NM Albuquerque, Syntech ................ 506-266-7951 
NY Pittsford, James E Zimmerman SIs. ... 716-381-3186 
NY Plainview, Winch SIs. Assocs. ......... 516-681-3163 
NC Matthews, ADI ......................... 704-847-4323 
NC Smithfield, ADI .. ...... ........ .... .... 919-934-8136 
OH Dayton, Lyons Corp. .................. 513-278-0714 
OH RiChfield, Lyons Corp.,................ 216-659-9224 
OH Westerville, Lyons Corp. .............. 614-896-1447 
TX Austin, Texoma Tech. Sis. ............ 512-331-4694 
TX Freeport, Texoma Tech. SIs. .......... 409-233-8192 
TX Houston, Texoma Tech. Sis. ...... ,... 713-462-1432 
TX Lewisville, Texoma Tech. Sis. ......... 214-324-8097 
UT Midvale, Simpson Assoc. ............. 801-566-3691 
WA Redmond, Quadra SIs. . . . . . . . . . . . . . . . • 206-883-3550 
WI Menominee, Micro Sales Inc. ......... 414-251-0151 
Can Mississaqua, Ontario, John Weiss Co. 

........•...•.•.......•..•..•..•..•.... 416-673-0011 
Can Nepean, Ontario, John Weiss Co. ..... 613-826-0545 
Can St Laurent Quebec, John Weiss Co. 

Can Vancouver, a C. John Weiss Co. ..... 

Local Distributots 
AL Huntsville, Bell IneIs. ................ .. 
AL Huntsville, Pioneer Elctms. ...........• 
AZ Phoenix, S1erIing Elect .............. . 

514-377-5022 
804-873-1112 

206-837-1074 
206-837-9300 
602-266-2121 

744 .North American offices ol1lyo For worldwide reps & dist(ibutors, see Vol. Wo EEM 1988 



Manufacturers and Sales Offices Directory 
AZ Phoenix, WyIe Distr. Grp. 
AZ Tempe, Bellillds. .................... . 
AR Uttle Rock, Carlton-Bales ............ . 
CA Agoura. Image EIctms. ............... . 
CA Calabasas, Wyle Labs. .............•.. 
CA EI Segundo, Wyle Labs. .............. . 
CA Fullerton, Pyramid Elctrns. ........... . 
CA Garden Grove, Bellillds. ............. . 
CA Gardena, BeI"1Ids. .................. . 
CA IlVine, Wyle .......................... . 
CA Los Angeles, Bell IIIds. ............... . 
CA Orange, Ryno EIctms. ............... . 
CA Rancho Cordova, Wyle .............. . 
CA Sacramento, Bell IIIds. ............... . 
CA San Diego, Bellillds. ................. . 
CA San Diego, Ryno Elclms. ............ . 
CA San Diego, Wyte ..................... . 
CA San Jose, Compass Comps. ......... . 
CA Santa Clara, Pyramid ................ . 
CA Santa Clara, Wyle Distr. Grp. ......... . 
CA Stanton. Inductive Comp/Crystal .... . 
CA Sunnyvale, Bell IneIs. ................. . 
CA Thousand Qaks, Bell IIIds. ........... . 
CA Tustin, Image Elclms. ................ . 
CO Englewood, Sterling Elctms. . ........ . 
CO Thornton, Wyle Dislr. Grp. . .......... . 
CO Wheatridge, Bell IIIds. ................ . 
CT E. Haven, J. V. EIctms. ............... . 
CT Norwalk, Pioneer Elctrns. ............ . 
CT Wallingford, Mid-State Elect ......... . 
FL Altamonte Springs. Pioneer .......... . 
FL Deerfield Ben, Bell Inds. ......•....... 
FL Deerfield Beach, Pioneer Elctrns. .... . 
FL Ft Lauderdale, Reptron Elctms. ...... . 
FL Largo, Bellillds. ..................... . 
FL Tampa, Reptron Elctms. ............. . 
GA Norcross, Bell IIIds. .................. . 
GA Norcross, Pioneer Elctms. ........... . 
GA Norcross, Reptron Elctms. ........... . 
IL Elk Grove, Pioneer Elctms. ........... . 
IL Elk Grove VI., Bell IIIds. .......•....... 
IL Schamberg. Reptrcn Elclms. ......... . 
IL Urbana, Bell IIIds. .................... . 
IN Ft Wayne, Bell IIIds. ..........•....... 
IN Indianapolis, Advent ................. . 
IN Indianapolis, Bell IIIds. ............... . 
IN Indianapolis, Pioneer/IN ............. . 
IA Cedar Rapids, Advent ............... . 
IA Cedar Rapids, Bell Inds. ............. . 
KS Lenexa, Pioneer Elctms. ............. . 
MD Baltimore, Resco Washington ........ . 
MD Beltsville, Resco/Wash. ............. . 
MD Gaithersburg. Pioneer ............... . 
MA Billerica, A W. Mayer Co. Inc ........ . 
MA Lexington, Pio~ Elctms. ........... . 
MA Wilmington, J.V. Elctrns. .............. . 
MA Winchester, Bell Inds. ........•........ 
MI Ann Arbor, Bellinds. ................. . 
MI Farmington Hills, Advent Elec. . •...... 
MI Grand Rapids, Pioneer Elctms. ....... . 
MI Livonia, Pioneer Elctms. ............. . 
MN Bloomington, All American ...•........ 
MN Hibbing. Minntech Elctms. ........... . 
MI Livonia, Reptron Elctrns. ............. . 
MN Minneapolis, Stark Elec. ............. . 
MN Minnetonka, Pioneer ................. . 
MN Minnetonka, Reptron Elctms. ......... . 
MO St Louis, Ric-tronies ................. . 
NH Judson, Bell IIIds. ..•.................. 
NH Nashua, Brevan Elctms. ............. . 
NJ Berlin, GCI ........................... . 
NJ Mt Laure~ PAC. Elclrns. ............. . 
NJ Pinebrook, Pioneer Elctms. ...... . 
NM Albuquerque, Bell Inds. .............. . 
NM Albuquerque, Sterling Elect .•......... 
NY Binghamton, Pioneer Elctms. ........ . 
NY Bohemia, Key Camps. Inc. ......•..... 
NY Fairport, Pioneer .............•........ 
NY Long Island, Bellillds. ................ . 
NY Stony Brook, Dove Elclms. ..•..•..... 
NY Woodbury, Pioneer Elclms. .......... . 
NC Charlotte, Pioneer Elctms. ........... . 
NC Raleigh, Century Elctms. ....•......... 
NC Raleigh, QC Southeast Inc. .......... . 
OH Cleveland, Pioneer Elctrns. .......... . 
OH Dayton, Bell IIIds. (Industrial) ......... . 
OH Dayton, Bell IIIds. (MilHary) ........... . 
OH Dayton, Pioneer Elclms. ...........•.. 
OH Worthington, Reptron .•..•..•......... 
OK Oklahoma CRy, Radio Inc. ........... . 
OK Tulsa, Altair .......•................... 
OK Tulsa, Radio Inc ...................... . 
OR Hillsboro, Wyle Distr. Grp ............. . 
OR Lake Oswego, Bellinds. ............. . 
PA Horsham. Pioneer Elctms. ........... . 
PA Norristown, Century Elec ............. . 
PA Pittsburgh, Pioneer EIctms. .......... . 
TN Nashville, Bell IIIds. ..•................ 

602-866-2888 
602-966-7800 
501-562-9100 
811H07-OO11 
818-880-9000 
213-322-8100 
714-773-0781 
714-895-7801 
213-515-1800 
714-863-9953 
213-828-6778 
714-637-0200 
916-638-5282 
916-969-3100 
619-268-1277 
619-453-8430 
619-565-9171 
408-432-7525 
408-727-9810 
408-727-2500 
714-826-3420 
408-734-8570 
805-499-6821 
714-259-0900 
303-796-7338 
303-457-9953 
303-424-1985 
203-469-2321 
203-853-1515 
203-265-9900 
305-634-9090 
305-421-1997 
305-428-8877 
305-735-1112 
813-541-4434 
813-855-4656 
404-662-0023 
404-448-1711 
404-446-1300 
312-437-9680 
312-640-1910 
312-882-1700 
217-328-1077 
219-423-3422 
317-872-4910 
317-875-8200 
317-849-7300 
319-363-0221 
319-395-0730 
913-492-0500 
301-529-0500 
301-937-9100 
301-921-0660 
617-229-2255 
617-861-9200 
617-657-6523 
617-729-5800 
313-971-9093 
313-477-1650 
616-698-1800 
313-525-1800 
612-884-2220 
218-262-5228 
313-525-2700 
612-332-1325 
612-935-5444 
612-938-0000 
314-576-9816 
603-882-1133 
603-889-7230 
609-768-6767 
609-234-1940 
201-575-3510 
505-292-2700 
505-884-1900 
607-748-8211 
516-567-7500 
716-381-7070 
516-752-9303 
518-689-7733 
516-921-8700 
704-527-8188 
919-782-2116 
919-878-7767 
216-587-3600 
513-435-9660 
513-434-8231 
513-236-9900 
614-436-6675 
405-789-0741 
918-252-5781 
918-587-9123 
503-640-6000 
503-241-4115 
215-674-4000 
215-631-5400 
412-782-2300 
615-367-4400 

TX Austin, Altair .....................•.... 
TX Austin, Pioneer ...................... . 
TX Austin, WyIe Distr. . .........•......... 
TX Dallas, Pioneer EIctms. .............. . 
TX Houston, Altair ..•..................... 
TX Houston, Pioneer .........•.........•. 
TX Houston, Wyle Laboratories 
TX Richardson, Altair .................... . 
TX Richardson, Bell IIIds. ................ . 
TX Richardson, Wyle Electric ..........•.. 
UT SaH Lake City, Bell lnels. . ............ . 
UT SaH Lake City, Standard Supp. ....... . 
UT SaH Lake CRy, Wyle Distr. Grp. ....... . 
VA Richmond, Sterling Elctms. .......... . 
VA Sterling. Sterling Elctms. ............. . 
WA Bellevue, Bellillds. ................•.. 
WA Bellevue, Wy/e Disll. Grp ............. . 
WA Ken~ Pyramid Elec. .................. . 
WA Redmond, Priebe Elctms. ............ . 
WI Milwaukee, Marsh Elect ............. . 
WI Waukesha, Bell IIIds. ................ . 
Can Burnaby, BC, RAE Ltd ............. . 
Can Burnaby, BC, R-A-E Ltd I Camgaard 

Can calgary, Alberta. Future .............. . 
Can Calgary, AS, Cardinal Elec. Ltd ...... . 
Can Calgary, AB, Saynor Varah ........... . 
Can Dartmough NS, RAE Ltd. ........... . 
Can Dartmouth, N. S., Saynor Varah ...... . 
Can Downsvie, Ont, RAE Ltd ........... . 
Can Downsview, Ont, Future ............. . 
Can Edmonton, Alberta, Future ........... . 
Can Edmonton, AB, RAE Ltd ............ . 
Can Edmonton, AS, Saynor Varah ........ . 
Can Edmonton, ALB., Cardinal Elec. ...... . 
Can Moncton, NB, RAE Ltd ............. . 
Can Montreal, Que, Versatech ........... . 
Can Nepeon, Ont, Sayner Varah ......... . 
Can Oakvilla. ONT, Saynor Varah ........ . 
Can Ottawa, Ont, Future ................. . 
Can Pointe Claire, Que., Future ........... . 
Can Saskatoon, SI<, Cardinal Elec. Ltd ... . 
Can Saskatoon, SI<, RAE Ltd. . .......... . 
Can Vancouver, B.C, Future ..........••... 
Can Vancouver, BC, Saynor Varah ....... . 
Can Willowdale, Ontario, Electro Sonic ... . 
Can Winnipeg. MN, RAE Ltd ............ . 
Can Winnipeg, MN, Saynor Varah ........ . 

512-837-4970 
512-835-4000 
512-834-9951 
214-386-7300 
713-462-3029 
713-968-5555 
713-879-9953 
214-231-5166 
214-690-0466 
214-235-9953 
801-972-6969 
801-486-3371 
801-974-9953 
804-226-2190 
703-450-2373 
206-747-1515 
206-453-8300 
208-872-5800 
206-881-2363 
414-475-6000 
414-547-8879 
604-291-8866 

604-291-8866 
403-235-5325 
308-834-3443 
403-255-9550 
902-465-2350 
902-465-2322 
416-736-1750 
416-638-4771 
403-438-2858 
403-451-4001 
403-461-2222 
403-483-6266 
506-855-2200 
514-481-0196 
613-726-8884 
416-842-8484 
613-620-8313 
514-694-7710 
306-934-3443 
306-933-2888 
604-294-1166 
884-873-3211 
416-494-1666 
204-786-8401 
204-633-6190 

MTS SYSTEMS, Box 24012, Minneapolis, MN 55424, Tel: 
612-937-4000, TELEX: 163548 MULAM DL., FAX: 214-
333-3533; Empl.: 1200; Sis. Mgrc Ted Beaudoin 

MU-DEL ELECTRONICS, INC., 2426 Linden Lane, Silver 
Spring. MD 20910-1288, Tel: 301-587-6087, TELEX: 
292038; FSC No.: 31563; Empl.: 8; Sis. Mgr c Heinz E. Blum 

MUELLER ELEC. CO., 1583 E. 31st St, Cleveland, OH 
44114, Tel: 216-771-5225, FAX: 216-771-3068; Empl.: 
156; Sis. Mgrc J. E. Wisneski .......•.... C·1468-1473 

Local Sales Offices & Reps 
AZ Phoenix, The Heath Grp. ............. 602-248-9091 
CA Gardena, Ungar SIs. Assocs. . . . . . . . . .. 213-532-6837 
CA Mountainview, Dal BucchialOnken ... 415-965-8045 
FL Pensacola, MIg. SIs. & Mklg. .......... 904-479-7472 
GA Buckhead, MIg. Sis. & Mklg. . . . . . . • . . .. 404-342-3503 
IL Bensenville, Heighway Tech. SIs. ..... 312-860-7900 
IN Indianapolis, M & L Elctms. ........... 317-359-4742 
MD Randallstown, Chesapeake Inds. ...... 301-922-5997 
MA Adams. Richard W. Bieniek Assocs. . .. 413-743-4164 
MA Lynnfield, Keene SIs. Co. .......•..... 617-245-9400 
MA Scituate, Olsen Tech. SIs. . , . .. ... . . . .. 617-878-9386 
MA Springfield, Keene Sis. Co. ............ 413-525-1049 
MI Royal Oak, HilHronics . . . . .. . . .. . . . . . .. 313-435-0920 
MN Minneapolis, Boerger & Assocs. .....•.. 612-561-2819 
MS Hattiesburg. Mfg. SIs. & Mklg. ......... 601-264-4755 
NJ Clifton, R.OJ. Sis. Co .................. 201-340-1515 
NJ Medlord, Champion Elctms. . . . . . . . . . .. 609-983-0932 
NY Rochester, Richard W. Bieniek.. . . . . .. 716-342-3098 
OH Cleveland, James Erwin .............. 216-771-5225 
OR Portland, Jud Lebrun Co. ............. 503-244-6805 
PA Pittsburgh, F. P. Yarussi Co ........... 412-221-1717 
TN Memphis. MIg. Sis. & Mklg. ........... 901-377-5382 
TX Austin, SW Mklg. Assocs. ............. 512-442-8715 
TX Dallas, SW Mklg. Assocs. ............. 214-341-8631 
TX Houston, SW Mklg. Assocs ............ 713-537-8166 
EXP Tecnolink Elctrns. Co .................. 216-543,7710 
Can Markham, Ont, Birde Mklg.lnc. ....... 416-477-7722 

MULTI-AMP CORP., TBG, 4271 Bronze Way, Dallas, TX 
. 75237, Tel: 214-333-3201, TELEX: 163548 MULAM Dl., 

FAX: 214-333-3533; Empl.: 350; Sis. Mgrc Robert D. 
Libbey 

MUL TICORE SOLDERS, Cantiague Rock Ad, Westbury, 
NY 11590, Tel: 516-334-7997, TWX: 510-222-5185; Empl.: 
1000 

MUPAC 

MULTI PRODUCTS INTERNATIONAL, 218 Uttle 
Falls Rd., P.O. Box 238, Cedar Grove, NJ 07009, Tel: 201-
239-8183, TELEX: 219289, FAX: 201-239-8449; EmpL: 25; 
SIs. Mgrc LeRoy Gray ..........•. A·ll35,2298-2299; 

001849-1851 

Local Sales Offices & Reps 
CA Gampbel~ Kottmeier Assocs. . . . . . . . . .. 408-371-8700 
CA Westminster, West EIctm Sis. ........ 714-898-0120, 
UT Ogden. Taylor MkIg. .................. 801-546-9570. 
FL Longwood, EIctm Mfgs. Agt .......... 305-682-1202, 
GA Lawrenceville, Tek Rep Mklg. ......... 404-963-1800 
IL Des Plaines, Esco Assocs. ............ 312-298-5310 
IN Franklort, C-S Elclrns. Sis. ............ 317-659-1874 
KS Overland Park, Electrl-Rep . . . . . • . . . . .. 913-649-2168 
MD Ellicott CRy, Eastern Tech. Corp. ...... 301-461-7720 
MA Norwood, Mac Innis Co. .............. 617-162-8090 
MI Lathrup V~ R. C. Nordstrom & Co. .... 313-559-7373 
MN St Pau~ Proud IneIs. .................. 612-646-9428 
NJ Cedar Grove, Legtonies Assocs. ...... 201-239-4098 
NY Fairport, Hi Tec Sis. ................... 716-223-5922, 
OH Columbus. McFadden SIs. ............ 614-459-1260 
TX Dallas, MGR Elclrns. . . . . . . . . . . . . . . . . .. 214-238-5246 
WA Bellevue, EHech ......•............... 206-643-4330 
Can Lachine, Bytewide Mklg. .............. 514-638-4121 

MULTI-TECH SYSTEMS, INC, 82 Second Ave. 8.E., New 
Brighton, MN 55112, Tel: 612-831-3550, 800-328-9717, 
TWX: 910-563-3610, FAX: 612-631-3575; EmpL: 145; Sis. 
Mgr c Thomas Heimerman; Dis!. Mgr c Pater Hanlonl Jan 
Hubbard 

MUL TIWIRE DIVISION, Kollmorgen Corp, 250 Miller 
Place, Hicksville, NY 11801, Tel: 516-933-8300, TWX: 51 0-
223-0639; Empl.: 500; Sis. Mgrc Frank Melaccio 

MUL TIWIRE NE, Kollmorgen, 41 Simon Sl, Nashua, NH 
03061, Tel: 603-889-0083; FSC No.: 60490; Empl.: 165; 
Sis. Mgr c Paul Lavigne 

r----------®"'1 
:~~C~~!!=: L __________ ~ 

FAX: 508-588-0498 
MUPAC, 10 Mupac Dr, Brockton, MA 02401, Tel: 508-588-

6110; Empl.: 130; Sis. Mgrc James L Gallagher 
.. . . . . . . . . . .. . .. . . .. . . . . . .. . . . . . . . . .. . . . . .. C·1732-1733 

Local Sales Offices & Reps 
AL HuntsVille, Macro MkIg. Assocs., Inc .. 
AZ Tempe, Piper SIs. .................... . 
AR Richardson, Lear Assocs., Inc. . ...... . 
CA Burbank, Gemini Assocs. ............ . 
CA Los AlamHas, Gemini Assocs. ........ . 
CA San Diego, Hadden Assocs. Inc. ..... . 
CA Santa Clara, Interconnect SIs. Grp. ... . 
CA Sepulveda, Gemini Assocs. .......... . 
CA Sunnyvale, Computer Modules ...... . 
CA Tustin, Gemini Assocs. .............. . 
CA West Covina, Mupac - West Coast Off. 

CO Longmon~ Piper SIs. Co ...•........... 
FL JupHer, Southern Elctms. SIs. Co. . ... . 
GA Norcross, Macro Mklg. Assocs. ...... . 
IL Hoffman Estates, Micro-Tex, Inc ..... . 
IN Batesville, Applied Data Mgt ......... . 
MD Baltimore, Rep-Tron ................. . 
MI Whitmore Lake. Applied Data Mgt •... 
MN Minneapolis. L F. Green Assoc. ...... . 
NM Albuquerque, Piper SIs. Co. .......... . 
NY Great Neck, F & F Metro, Inc. . ....... . 
NY Syracuse, Lablronies ................ . 
OH Cincinnati, Applied Data Mgt ........ . 
PA Norristown, RJI ...................... . 
PA Pittsburgh, Applied Data Mgt ........ . 
TX Houston. Lear Assoc. ................ . 
TX Richardson, Laar Assocs. ............ . 
TX Seagoville, Dana Comps. ............ . 
UT san Lake CRy, Piper SIs. ............. . 
WA Bellevue, Comtec .................... . 
WI Waukesha. Micro-Tex, Inc ............ . 

Local Distributors 
CT Wallingford, Sager Electrical Supp. Co. 

205-883-9630 
602-949-0048 
214-231-5388 
818-846-2633 
213-594-9618 
619-565-9444 
408-980-1166 
818-891-1000 
408-737-7727 
714-838-1675 

213-960-3042 
303-443-5337 
305-744-0028 
404-662-5580 
312-382-3001 
317-257-8949 
301-799-7490 
313-965-5859 
612-571-6666 
505-883-9090 
516-482-4080 
315-455-7314 
513-579-8108 
215-631-1414 
412-642-4202 
713-486-7893 
214-231-5388 
214-287-6333 
801-486-9336 
208-453-1188 
414-542-5352 

203-265-4600 
MA Hingham. Sager Electrical Supp. Co. .. 617-749-6700 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 745 



MURATA 

FAX: 404-436-3030 
MURATA ERIE NORTH AMERICA, INC. 2200 Lake 

Patk Dr. Smyrna, GA 30080, Tel: 404-436-1300, TELEX: 
54-2329, TWX: 810-766-1531; EmpL: 1800; SIs.Mgr:Jack 
Driscoll; DIst. Mgr: Kenneth O'ConnQr 
........... Ao1136-114O, 1430-1431,1675-1676, 1838, 

1976-1977,2090-2092; 801899; 001040-1042 

Local Sales Offices & Reps 
AL Madison, Jack Helvey & Assocs. . . . . • . 205-461-8591 
A2. Sco\1sdaIe, American Mktg. Reps., Inc. 

.. • .. .. . .. .. . .. .. . .. . .. . .. .. .. . .. .. .. .. 602-948-2778 
A2. Sco\1sdaIe, Murata Erie N. America ... 602-941-2667 
CA EI Taro, English/Darhco Sis. .. . •. .. . .. 714-837-3801 
CA Los Altos, Recht Assocs. ............. 415-964-6321 
CA San Diego. Murata Erie North America, Inc 

....................................... 619-259-1055 
CA Santa Ana, Murata Erie North America 

.. ... ............. ... ... .. .. ... .. ...... 714-835-4822 
CA Santa Clara. Murata Erie N. America, Inc. 

. . • . . . . . . . • . . . . • . . • . . . . . • . . . . . . • . . . . . • • 408-496-0177 
CO Longmont, Luscombe Engrg. Co. ..... 303-772-3342 
FL Clearwater, Glen Whtte Assocs. ....... 813-726-0577 
FL Ft Lauderdale, Glen Whtte Assocs. ... 305-977-5885 
FL Maitland, Murata Erie North America, Inc. 

.... .... . ... . ....... .. ..... ..... ....... 407-644-0954 
GA Norcross, Jack Helvey & Asssocs. .. . . 404-449-4643 
IL Patk Ridge, Metcom Assocs .......... 312-696-1490 
IL Schaumburg, Murata ,Erie North America, Inc. 

.. ... . .. . .. .. .. .. .. .. . .. . .. .. . . . .. . .... 312-397-Q099 
IN Indianapolis, Jack Harvey & Assocs... 317-872-1031 
IN Kokomo, Jack Harvey & Assocs., Inc. 

IA Cedar Rapids. C-Tron Inc. .......... .. 
KS Olathe, C-Tron, Inc. ................. .. 
KY Prospect, Jack Harvey & Assocs. .... . 
MD Baltimore, Glen Whtte Assocs. ....... . 
MD . Columbia, Murata Erie North America 

MA North Adams, Jack Harvey & Assocs 

MA Wakefield, Murata Erie North America 

317-453-4260 
319-373-2029 
913-829-0073 
502-228-4100 
301-321-7235 

301-992-6612 

413-664-9993 

....................................... 617-245-7880 
MA Westwood, Apex Assocs. ............. 617-326-5042 
MI w. Bloomfield. Jack Harvey & Assocs. 

MN Minneapolis, Stan Clothier eo.. Inc. ... . 
MO SL Chartes, C-Tron, Inc. .............. . 
NJ Springfield. Radix. Inc. .............. .. 
NY Syracuse, Rep. Tech, Inc. ........... .. 
NC Raleigh, Glen White Assocs ........ .. 
OH Dayton, K W EIctrn. Sis., Inc. ........ .. 
OR Beaverton, Murata Erie North America 

313-737-9122 
612-944-3456 
314-926-8078 
201-467-4970 
315-437-2845 
919-948-1931 
513-990-2150 

.. . • .. .. . .. .. .. . .. . .. . .. . .. . . .. . .. .. ... 503-648-4973 
PA Allison Pk. K W Elctm Sis., Inc. ....... 412-467-4300 
TN Knoxville, Jack Harvey & Assocs., Inc. 

615-524-7057 
TX Austin, Murata Erie North America, Inc. 

.. . .. . .. .. . .. .. . .. . .. .. . .. .. . .. .. . . .. .. 512-343-9484 
TX Richardson, Murata Erie North America 

. .. . .. .. .. . .. . . . .. . .. . .. . .. . . . .. . .. .. .. 214-238-8211 
VA Lynchburg, Glen WMe Assocs. ....... 804-525-1993 
WA Bellevue, Murata Erie North America 

.. .. . . . . . .. .. . .. .. . .. . .. . .. . . .. . . .. .. .. 206-454-9699 
WI West Allis, Metcom Assocs. ........... 414-476-1300 
Can Mississuega, Ont, Gidden Morton Assocs. 

....................................... 416-671-6111 
Can Nepean, Ont, Gidden Morton Assocs. 

, . .. . .. .. . .. .. .. .. .. .. . .. . . . .. .. .. . .. ... 613-726-0844 
Can SL Lauren~ Clue., Gidden Morton Assocs. 

....................................... 514-335-9572 

Local Distributcfs 
AL Huntsville, Time Elctms. .............. 205-721-1133 
A2. Phoenix, Cetec-Future ......... . • .. .. . 602-266-2121 
A2. Tempe, Acacia Sis. ..... 602-894-2874,602-882-9054 
A2. Tempe, Time ......................... 602-967-2000 
CA Agoura Hills, Time EIctms. ............ 8111-707-2890 
CA Anaheim, Time EIctms. ............... 714-937-0911 
CA Chatsworth, Cetec-Future 8111-700-0914 
CA Chatsworth, Passive Technlg. ... .. . ... 818-662-2277 
CA Chatsworth, Time EIctms. .. . . . . . . . .. .. 818-998-7200 
CA Garden Grove, Natl EIctms. Corp. .... 714-892-7749 
CA Inglewood, Newatk EIctms. ........... 213-671-7377 
CA Irvine, Acacia SIs. ....... 213-971-2428,714-660-0834 
CA Irvine, Cetec-Future ................... 714-250-4141 
CA San Diego. Acacia Sis. .. .. .. .. . .. . .. .. 619-565-4365 
CA San Diego. Cetec-Future .......•. ;... 619-278-5020 
CA San Diego. Time Elctms. .............. 619-566-1331 
CA San Jose, Cetec-Future .. .. . . .. . .. .. .. 408-434-1114 
CA San Jose, Future Elctms. ............. 408-434-1122 
CA San Jose, Passive Technlg. Sis. 408-435-5568 
CA Sunnyvale, Acacia Sis. .. 408-745-7200,918-442-5300 
CA Sumyvale, CBpsco .......... ,........ 408-734-3020 
CA Sumyvale, Time Elctms. . . • . . . . . . . . . • . 408-734-9888 
CA Torrance, Time Elctms. ............... 213-320-0880 
CO Denver, Newatk EIctms. .............. 303-423-7941 
CO Englewood, Sterling EIctms. ........ ,. 303-796-7338 

Manufacturers and Sales Offices Directory 
CO Englewood, Time EIecIms. ..... '. .•. . . . 303-799-6651 
CO Lakewood, Acacia Sis. ................ 303-232-2882 
CO Westminster, Future EIctms. .......... 303-650-0123 
CT Cheshire, Time EIctms. ............... 203-271-3200 
CT Orange. Milgray EIctms. .............. 203-795-0711 
CT Wallingford, Cronin EIctms. ........... 203-265-3134 
FL Ft Lauderdale, Time EIctms. •..•.••.•• 305-974-4800 
FL Orlando, Time EIctms. ................ 407-841-6565 
FL Tampa, Pass Tech ................... 813-823-1935 
FL Winter Park, Milgray EIctms. .......... 305-647-5747 
GA Norcross, Milgray EIctms. •.•. . • . . . • . • . 404-446-9777 
GA Norcross, Spectrum EIctms. .......... 404-448-1516 
GA Norcross, Time Elctms. ..•.....•.....• 404-448-4448 
IL Bensenville, Milgray EIctms. .......... 312-350-0490 
IL Chicago, Newatk EIctms. ............. 312-784-5100 
IL Elk Grove VI., Goold EIctms. Corp. .... 312-593-3220 
R.. Rosemont. Advent EIctms. ............ 312-297-6200 
IL Wooddaie. Time ...................... 312-350-0610 
IN Indianapolis, Advent EIctms. .......... 317-672-4910 
IA Cedar Rapids, Advent EIctms. Inc. .... 319-363-0221 
KS Overland Park, Milgray Elctms. • • . . . . . • 913-238-8800 
KS Overland Pk. Sterling Elctms. ..•...... 913-236-5589 
MD Beltsville, Resco (Washington) .•.....• 301-937-9100 
MD Columbia, Milgray EIctms. ............ 301-621-6169 
MD Columbia, Time EIctms. . .. .. . . .. . • . ... 301-964-3090 
MD Whtte Marsh, Ri!sco (Baltimore) ..•... 301-529-0500 
MA Hopkinton, Interface EIctms. Corp. .... 617-435-6858 
MA Needham, Cronin EIctms. ....... .. .. •. 617-449-5000 
MA Peabody, Time ....................... 617-532-6200 
MA Wilmington, Milgray EIctms. . . ..•. . .. .• 617-657-5900 
MI Farmington Hills, Advent EIctms. . . .. .• 313-477-1650 
MI Oak Park, Newatk .................... 313-967-oaoo 
MN Bloomington. Time EIctms. ........... 612-944-9192 
MN Hopkins, The Joel Co. ................ 612-935-6202 
MN Minneapolis. Newatk Elctms. .....•... 612-331-6350 
MN Minneapolis, Steriing/lC.l ............ 612-831-2686 
MO SL Louis, Time EIctms. ............... 314-391-6444 
NH Manchester, Cronin Elctms. . . • . • . . . . .. 603-624-0105 
NJ Camden, Gen. Radio Supp. Co. •...... 609-964-9560 
NJ E. Brunswick, Varitech ................ 201-390-4700 
NJ Marfton, Milgray ...................... 609-983-5010 
NJ Pine Brook, Time Elctms. ............. 201-882-4611 
NJ Rockaway, Tonar Inds. •..•..••.....•.. 201-586-9000 
NM Albuquerque, Sterling EIctms. . . . • . • . .. 505-664-1900 
NY E. Syracuse, Time .................... 315-432-0355 
NY Farmingdale, Milgray Elctms. ......... 518-42G-98OO 
NY Hauppauge, Time EIctms.............. 516-273-0100 
NY Rochester, Milgray EIctms. . . . • . • . . . • .. 716-235-0830 
NC Charlotte, EIctrn. Mktg. Corp. .•........ 704-394-6195 
NC Charlotte, Time ....................... 704-522-7600 
NC OXford, Time Elctms. ................. 919-693-5166 
OH Cleveland, Milgray EIctms. ............ 216-447-1520 
OH Columbus. EIctrn. Mktg. Corp. ......... 614-299-4161 
OH Dublin, Time.......................... 614-761-1100 
OH Highland HIs., Eictm. Mktg. Corp. . . . • .. 216-442-3441 
OH Kettering, Electronic Mktg. Corp. ...... 513-439-4711 
OH Solon, Repco EIctms. ................. 216-248-8900 
OH Valleyview, Newatk ................... 216-447-8860 
OK Tulsa, Starling Elctms. ................ 916-6!l3-2410 
OR Beaverton, Acacia Sis. ....••....•..... 503-646-3377 
OR Beaverlon, Future EIctms. ............ 503-645-8454 
OR Portland, Time EIctms. .. . . . . . . . . • . . . .. 503-684-3780 
OR Tualatin, Moore EIctms. •. . .. . • . . . . . . . . 503-692-5333 
PA King of Prussia, Time EIctms. .. .. ..... 215-337-0900 
TX Austin, Sterling EIctms. ............... 512-836-1341 
TX Austin, Time ....... .. . .. .. .. .. . .. .. .. . 512-339-3051 
TX Canoillan, Time ...................... 214-241-7441 
TX Dallas, Milgrey EIctms. ................ 214-248-1603 
TX Dallas, Sterling EIctms. ............... 214-243-1800 
TX Garland, Newark EIctms. ............. 214-487-8144 
TX Houston, Newatk ..................... 713-27G-48oo 
TX Houston. Sterling Elctms. ............. 713-623-6800 
TX Houston, Time ... .. . .. .. .. . .. .. .. . . ... 713-530-0800 
UT Saft Lake City, Future Elctms. . . .•. .. .. 801-972-6489 
UT SaHake City, Milgray EIctms. ........ 810-272-4999 
UT Salt Lake City, Time .................. 801-973-8181 
WA Redmond, Time Elctms. ...•.•..•..... 206-.882-1600 
WI Mequon, Taylor EIec. eo.. Inc. ......... 414-241-4321 
Can Downsvlew, Future Elctms. ........... 416-638-4771 
Can Mississauga, Ont, Prelco Elctms. ..... 416-678-0401 
Can Montreal, Prelco ...................... 514-389-8051 
Can Montreal, po, Tonar Inds. .............. 514-288-4061 
Can Montreal, Quebec, Future Elctms. ..... 514-694-7710 
Can Nepean, Ont, Carsten ................ 613-728-9250 
Can Nepean, Ont, Prelco Elctms. .. . . • . . . .. 613-726-1800 
Can Scarborough, Ont, Carsten Elctms. ... 418-495-9999 
Can SL Lauren~ Quebec, Carsten Elctns. ., 514-334-8321 
Can Vancouver, BC, Future Elctms......... 604-294-1166 
Can Willowdale, Ont, Milgray Elctms./Toronto 

....................................... 416-758-4481 

MURATA MANUFACTURING CO., LTD. 26-10-2-
chome-Tenjin, Nagaok8-Kyo-Sh~ Kyoto, Japan 617, Tel: 
075-951-9111, TELEX: J64270, FAX: 075-954-7720; 
Empl: 2,771; SIs. Mgr: a Otaka 

MUSHIELD CO" Div. Bomco, Inc" 103 Madison SL 
P.O. Box W, Malden, MA 02148, Tel: 617-321-4410, 
TELEX: 95-5439; FSC No.: 22780; Ernpl: 10; Sis. Mgr: A 
A caron ....................................... Co1754 

Local Sales OffIces & Reps 
CA Los Angeles, Atwood Assocs. ..... .... 714-528-8778 
CA San Anselmo, Technology Sys. ....... 415-459-2774 
CO Littleton, The McCarthy Co. ........... 303-773-0643 
MN Edina, Wendell Lee & Assoc. ......... 612-831-5056 
PA Orwigsburg,JaseAssoc. .............. 717-366-1109 
TX Cypress, Wessco ............. ;....... 713-469-7814 

MVP B.CTRNS., P. O. Box 5534, Orange, CA 92613-5534, 
Tel: 714-766-8734, TELEX: 678401; Empl: 4; SIs. Mgr: M. 
Vander Plaats 

aWf; 
Wire Industries 

FAX: 818 .. 706-0911 
MWS WIRE INDUSTRIES. 31200 Cedar Valley Dr. 

Westiake Village, CA 91362, Tel: 818-991-1!553, TWX: 
910-336-1689; FSC No.: 51686; ErnpI.: 55; SIs. Mgt: Greg 
Fancon . . .. .. . . .. .. .. .. . .. . .. .. .. .. . • . . ... Co1872-l873 

H. WM. MYERS & ASSOCS. 381 Virginia SL Crystal Lake, 
IL 60014, Tel: 815-459-0100; Empl: 5; SIs. Mgr: L Pater 
Baenziger 

NAE, 89 BennettSL Lynn, MA 01905, Tel: 617-598-4800, 
TWX: 710-334-0254; FSC No.: 51182; EmpL: 100; SIs. 
Mgr: Rick Kassiotis; DIst. Mgr: Ellen Madden 

NAMCO CONTROLS, An ACrrnrCleveland Co., 7567 
Tyler Blvd., Mentor, OH 44060, Tel: 216-948-9900, TELEX: 
24-1568, FAX: 216-946-1228; Ernpl: 200; SIs. Mgr: Jon 
Slayburgh, VP & G/M. EIctrn. Bus. 

NAMIKI PRECISION JEWEL CO. LTD. 15 Warren 
Street, Hackensack, NJ 07801, Tel: 201-343-3080, TWX: 
710-990-1273; FSC No.: 201-343-3172 

NANMAC CORP. 9 Mayhew SL Framingham, MA 01701, 
Tel: 617-872-4811, TELEX: 951711 FMH; ErnpI.: 32; SIs. 
MgT: G. Nanigian; DIst. Mgr: J. Manigian 

FAX: 714-671-7919 
NANO PULSE INDUSTRIES, 440 Nibus SL Brea, CA 

92670, Tel: 714-529-2600, TWX: 910-997-0422; FSC No.: 
57222; SIs. Mgr: Michael J. Schubert 

Local Sales Offices & Reps 
AL Huntsville, MacKay & Smtth Assocs. .. 
CA Los Gatos, Hhek Professional .••..•... 
CA San Diego, Qualtronics .............. . 
CO Alvada, DeIconec, Inc. .............. .. 
FL Orlando, MacKay & Smtth Assocs. ...• 
GA Atlanta, MacKay & Srrith Assocs. .... . 
MA Sharon, Cummings Assocs. .......... . 
MN Eden Prairie, Aldridge Assocs. ....... . 
NC Raleigh, MacKay Smtth Assocs. ..... . 
OH Ft Wayne, T.x. Sis. ................. .. 
PA Newtown, Yax Assocs. ............. .. 
TX Austin, Mathews & Assocs. ......... .. 
TX Dallas, Mathews & Assocs. .......... . 
WA Redmond; Electronics Northwest, Inc. 

205-467-3888 
408-353-2424 
619-695-0118 
303-422-7023 
305-423-4353 
404-496-9913 
617-784-5600 
612-994-8433 
919-847-2277 
219-489-4447 
215-86()-2540 
512-346-2989 
214-248-7881 

206-683-1959 

NARDA MICROWAVE CORP. SubsidialY of Loral 
Corp, 435 Moreland Ad., Hauppauge. NY 11788, Tel: 516-
231-1700, TWX: 510-221-1867; FAX: 516-231-1711 

m 
FAX: 805-:584-4357 

NATEL ENGINEERING CO., INC. 4550 Runway SL 
Simi Valley, CA 93083, Tel: 805-581"3950, TWX: 910-494-
1959; Empl: 150; SIs. Mgr: Anthony Carbone 
........................................... 001174-1175 
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Manufacturers and Sales Offices Directory 
Local ~Ies Offices & Reps 

AL Huntsville, Saber Assocs. ......•...... 
CA San Diego, McMillen & Assocs. ...... . 
CO Parker, Howard Assocs. ...•.......... 
Fl Melbourne, Saber Assocs. ........... . 
GA Norcross, Saber Assocs. ............. . 
IL Glendale Hgts., Beta Technlg. Sis., Inc. 

IA .Cedar Rapids, Midwest Tech. Sis., Inc. 

KS Lenexa, Midwest Tech. Sis., Inc. ...... . 
KS WIChita, Midwest Tech. SIs., Inc. ..... . 
Me St Charles, Midwest Tech. Sis., Inc. ..• 
NY N. Syracuse, Advanced Comps. Corp. 

NC Clayton. Saber Assocs. .............•. 
OH Dayton, Rixan Assocs., Inc. ...•....... 
PA Morrisville, Nexus Technlg. Sis. Inc. ... 
TX Richardson, Lear Assocs. ...........•• 
WA Mercer Island, Eagle En1prs., Inc .....•. 
WI Milwaukee, Beta Technlg. Sis., Inc. .... 

800-327-0053 
619-484-3402 
303-841-5755 
800-432-6288 
800-327-0053 

312-790-9886 

319-365-4011 
913-88&-5100 
316-393-6705 
314-441-1012 

315-699-2671 
800-327-0053 
513-222-0011 
215-295-6549 
214-231-5388 
206-232-7401 
414-543-6609 

NATIONAL ELECTRONICS CORP., 11731 Markon 
Or, Garden Grove, CA 92841, Tel: 714-892-n49, 800-654-
2451, TWX: 910-596-1316; Empl: 50; Sis. Mgr: Steve 
Noyes ...................... A01125, 1276, 1439, 1968 

Local Sales Offices & Reps 
CA San Jose, Natl EIcIms. Supp. ....•.... 408-922-0500 
CO Denver, Natl Elctms. Supp. ......•..•. 800-854-2451 

NATIONAL CONTROLS CORP, 1725 Western Dr, W. 
Chicago, IL 80185, Tel: 312-231-5900, FAX: 312-231-
13n; Empl: 250; Dis/. Mgr: Cy Pleiler 

NATIONAL INFORMATION SYSTEMS, INC, 1190 
Saratoga Avenue, San Jose, CA 95129, Tel: 408-985-71 00, 
TB.EX: 750031, FAX: 408-246-3127; EmpL: 50 

NATIONAL INSTRUMENTS, 12109 Technology Blvd., 
Austin, TX 78727-6204, Tel: 512-250-9119, TB.EX: 
756737 NAT INST AUS; EmpL: 147; Sis. Mgr: Don Nadon, 
VP SIs. ......................................... 001114 

Local Distributors 
CA MIn. View, Thorson West ............. 415-964-9300 
CA Riverside, cal Tech Prods. ............ 714-682-8506 
CO Englewood, Odyssey 1 ............... 303-773-8176 
MD Unthicum, KD Assocs. ................ 301-859-5151 
MA Reading, Scheinfein Assocs. .......... 617-944-2304 
NJ Manalapan, Beta Lambda . . . .. . .. .. ... 201-446-1100 
NM Albuquerque, Odyssey 1 .............. 505-265-6845 
UT Salt Lake City, Odyssey 1 .... . . . . . ... 801-485-4728 
WA Woodenville, Team, Inc................ 206-485-1111 
can Mississauga, Ont, Allan Crawford Assocs. 

....................................... 416-890-2010 

NATIONAL MICRONETICS, Route 28, West Hurley, NY 
12136, Tel: 914-338-0333, TWX: 510-247-8046; Empl: 
900; Sis. Mgr: P. A Rivelli 

NATIONAL POWER TECHNLG, See Intelligence 
Power Technology 

NATIONAL SEMICONDUCTORS, LID, See Silonex 
Inc. 

NATIONAL-STANDARD CO, 801 N. 8th, Niles, MI4912O, 
Tel: 616-683-6100, TB.EX: 295187, FAX: 616-683-6249; 
Empl: 3100; Sis. Mgr: D. M. Wedsworth; Dis!. Mgr: D. M. 
Wadsworth 

NATIONAL TELEPHONE & ELECTRONICS INC, 
2350 N.W. 96 Avenue, Miami, Fl 33172, Tel: 305-592-
0551, FAX: 305-599-0948; EmpL: 50 

NATIONAL TEL-TRONlcs, State Road Hilt Meadville, PA 
16335, Tel: 814-724-6440, FAX: 814-333-3675; Empl: 
250; Dis/. Mgr: D. R. Booth 

?rR ('i~ 

FAX: 213-225-4630 
NATIONAL WIRE & CABLE CORP., 136 San 

Femando Ad., Los Angeles, CA 90031-1780, Tel: 213-225-
5611, TB.EX: 181409, TWX: 910-321-4155; FSC No.: 
04569; EmpL:225 .... . . . . ... ... . .. ....... C01874-1889 

Local Sales Offices & Reps 
AZ Phoenix, Hans Tech. Assocs. ..... ,... 602-838-3545 
AR Cotter, P.M.I. Sis. Co. ... . . . . . . . . . . . . . .. 501-430-5525 

CA Redwood City, National Wire & cable 
.. .. . . .. . .. ... . .. . .. . . . . . .. . .. .. .. . .. .. 415-365-1952 

CA San Diego, McKinley Elctm. Sis. ...... 619-271-7221 
CA Sants Clara, Ross Mktg. .............. 408-988-8111 
CO Arvada, Arrowhead Sis. .....•......... 303-423-5556 
Fl Altamonte Springs, Guge~ Tuttle Assocs. 

.. .. .. . . . . ..•. . .. . . .. .. . . . . . .•. . . . . .. .. 305-788-0845 
Fl Orlando, National Wire & Cable. . . . . . . 305-898-3801 
GA Lawrenceville, Tek-Rep Mktg. ......... 404-963-1600 
HI Hila, Kirco Corp. ...................... 808-959-3888 
IL Northfield, H. s. Tollaksen ............ 312-441-6844 
MD Glen Bumie, Faion loti ............... 301-744-4611 
MA Norwood, Tom MaguireAssocs., Inc. .. 617-551-0500 
MI Uvonia, Luebbe SIs. .................. 313-4n-3131 
MN Bloomington. Electro Sm~h Inc. ....... 612-854-8775 
Me St Louis, P.M.L Sis. Co. ............... 314-353-4709 
NJ Wayne, GT Assoc. .................... 201-694-8040 
NY Sodus, W. T. Woolard .. ....... ... ..... 315-655-6145 
CT Wauregan, National Wire & Cable ..•. 203-779-0206 
OH Cincinnati, Luebbe Sis. ............... 513-530-0800 
OH Cleveland, Luebbe Sis. ............... 216-333-0425 
OH Columbus, Luebbe Sis. Co. ........... 614-431-0474 
OH Dayton. Luebbe Sis. .................. 513-294-0426 
PA Hatboro, Jacobsen Assocs. ........... 215-674-2937 
PA Pittsburgh, Luebbe Sis. Co. ........... 412-364-0490 
TX Fort Worth, Tesco, Inc. ................ 214-691-1376 
WA Redmond, Halbar Assocs. ............ 206-882-0990 
WA Vancouver, Halbar Assocs. ........... 206-696-0170 

NATIONWIDE ELECTRONIC SYSTEMS, See NES, 
Inc. 

NAUGlER ENGINEERING, INC, Off Dunham Ad., 
Beverly, MA 01915, Tel: 617-922-5634, FAX: 617-468-
1272; FSC No.: 05222; Empl: 10; Sis. Mgr: Kristen N. 
Bonnette 

NAZ -DAR/ KC., Thrall Enterprises. 1087 N. Branch St, 
Chicago, IL 60622, Tel: 312-943-8338, FAX: 312-943-
8215; Empl: 53; SIs. Mgr: Kent Schnese; Dist. Mgr: Kent 
Schnese 

FAX: 612-894-3899 
N.C.E., INC./POWER GROUP INTERNATIONAl., 

Depl227, 2200 West 66th Street, Richfield, MN 55423, Tel: 
612-890-1360; FSC No.: 25441; Empl: 00; Sls.Mgr:J.A 
Carlson ..................... ,............ 001468-1469 

Local Sales Offices & Reps 
MN Richfield, N.C.E. ........ , 612-890-1360,800-326-3n3 
Can Ontario, N.C.E. .......... 612-890-1360,800-328-3n3 

Local Distributors 
MN Richfield, N.C.E. ......... 612-890-1380,800-328-3773 
can Ontario, N.CE. .......... 612-S90-1360,800-328-3773 

NCR COMTEN, INC., NCR Corp, 2700 Snelling Avenue 
N., St Paut MN 55113, Tel: 612-636-7944, TELEX: 
6879018 COMTEN, TWX: 910-563-3661; FSC No.: 
7025-0010; EmpL: 2300; Sis. Mgr: John H. Hurlburt; Dis/. 
Mgr: James Woller 

NCR MICROELECTRONICS, NCR Corporation, 1635 
Aeroplaza Or, Colorado Springs, CO 80916, Tel: 303-596-
5795, 800-543-5618, TB.EX: 241669 NCR NVMEM 
MSBG; FSC No.: 60924; Sis. Mgr: Ted Lunacek; Dis!. 
Mgr: Mike Shapiro 

NCR POWER SYSTEMS, 3200 Lake Emma Rd., Lake 
Mary, Fl32746, Tel: 407-323-9250, 800-327-7612, TWX: 
810-856-0290; Empl.: 156; SIs. Mgr: David A Kemp 

~ NDK 
AMERICA 

INC. 

FAX: 408-725-0369 
NDK AMERICA,. INC., 20300 Stevens Creek Blvd., Ste. 

400, Cupertino, CA 95014, Tel: 408-255-0831, TELEX: 
352057; Empl: 26; Sis. Mgr: Mike Kurihara, GM; Dist. 
Mgr: Glenn Kawahara ............ A01330,1432-1437 

Local Sales Offices & Reps 
AL Huntsville,.L & 0, Inc. ................. 205-837-1469 
AZ Scottsdale, Harris & Croy ............. 602-951-9121 

AZ 
AR 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
DE 
FL 
Fl 
Fl 
Fl 
GA 
10 
IL 
IN 
IA 
KS 
KS 
MD 
MD 
MA 

MI 
MI 
Me 
MT 
NE 
NE 
NV 
NV 
NH 
NJ 
NJ 
NM 
NY 
NC 
NC 
OH 
OH 
OH 
OR 
PA 
PA 
RI 
SC 
TN 

1. 

NDKAM 
Tucson, Harris & Croy ............... . 
Dallas, SW Tech. .................... . 
Calabasas, Quac}Rep Cen., Inc. ..... . 
Irvine, Quad-Rep South, Inc. ..•...•.•. 
Orangevalle, I Square, Inc. .......... .. 
San Diego, SR EIcIms. ............... . 
Sants Clara, I Square, Inc. .......... .. 
Arvada, Gemini EIcIms. .............. . 
W<XXIlury,Anecon .................. . 
Medford, Jack McCoy ............... .. 
Largo, TMA ......................... .. 
Melbourne, TMA .................... .. 
Orlando, TMA ...................... .. 
Pompano Bell. TMA ................ .. 
Atlanta, L & 0, Inc. .................. .. 
Boise, Intermountain Tech. ........... . 
Chicego, M Gottlieb & Assocs. ......• 
Cannet Fred A Dorsey & Assocs. ... . 
Davenport, Rush & West Assocs. ... ,. 
Olathe, Rush & West Assocs. ........ . 
St Louis, Rush & West ............. .. 
CockeySville, Eitron Sis., Ltd. ....•..... 
Gaithersburg, Eltron Sis., Ltd. ........ . 
Wilmington, Anecon Sis. Assocs., Inc. 

Grand Rapids, Miltimore Sis. .....•.... 
Novi, Miltimore Sis. .................. . 
Baldwin, Rush & West Assocs. ...... . 
Boise,lnter-Mtn. Tech. .............. .. 
Baldwin, Rush & West .............. .. 
Olathe, Rush & West ............... .. 
Sants Clare, I Squared .............. .. 
Scottsdale, Harris & McCoy ......... .. 
Wilmington. Anacon ................. . 
Fairfield, Tech. Applications & Mktg. .. . 
Medford, Jack McCoy, Inc. ........... . 
Albuquerque, Nelco EIcIms. ......... . 
Fairfield, TAM ................•........ 
GreerlSboro, L & 0 Inc. .............. . 
Raleigh, L & 0 Inc. ................... . 
Cincinnati, MalOn Assocs. •......•..... 
Columbus, MalOn Assocs. ........... . 
Solon, Maldn Assocs. ............... .. 
Togard, Camps. West ............... .. 
Medford, Jack McCoy, Inc. .......... .. 
Solon, Makin Assocs. ................ . 
Wilmington, Anacon Sis. ............ .. 
Raleigh, L & 0, Inc. .................. . 
Huntsville, L & 0, Inc. ............... .. 

602-575-5109 
214-243-0180 
818-887-3711 
714-261-8141 
916-989-0843 
619-560-8330 
408-988-3400 
303-428-5800 
203-266-0707 
609-953-OnO 
813-536-3796 
305-676-3n6 
305-857-3760 
305-977-9006 
404-395-7079 
208-322-5022 
312-775-1151 
317-844-4642 
319-388-9494 
913-764-2700 
913-965-3322 
301-561-9168 
301-983-7082 

617-270-3712 
616-942-9721 
313-349-0280 
314-394-7271 
208-888-6071 
314-394-7271 
913-761-2700 
408-988-3400 
602-951-9121 
617-270-3712 
201-575-4130 
609-953-0nO 
505-292-3857 
201-575-4130 
919-292-3201 
919-876-5301 
513-871-2424 
614-846-5424 
216-246-7370 
503-884-1671 
609-953-0770 
216-246-7370 
617-270-3712 
919-876-5301 
205-637-1469 

FULL LINE AUTHORIZED DISTRIBUTOR 

l;j0~llJ 
000 

ELECTRIC SWITCHES 
INCORPORATED 

1478 Fletcher Dr. los Angeles. California 90039 

213-660-1310 
CAll TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 747 



NDKAM 
TX Austin, Southwestern Tech. Sis. ...... , 512-440-0499 
TX Dallas, Southwestern Tech. SIs.""... 214-369-7728 
UT Arvada, Gemini Elctrns. ............... 303-428-5600 
VT Wilmington,Anacon ............. , .... 617-27G-3712 
VA FrontRoyal,EltronSIs. ............... 703-635-7201 
WA Redmond, Comps. West ,............. 206-885-5880 
WA Spokane, Comps. West .... , ... , ..... , 509-922~2412 
WI, Chicago, M. GoltliebAssoc& ....... ; .. 312-775-1151 
WY Arvada, Gemini EIctm .•..• " .. , .•... , 303-248-5600 
Can calgary, Alberta, V~el Elctms. ...•..... 403-278-5833 
Can Kanata, Ont, Vdel EIctrns. .•...•.•.... , 613-592-0090 
Can Mississauga, Ont, V~eI Elctms. ... ,.,. 418-678-9720 
Can St Laurent, Que., V~el Elctrns. .. ,..... 514-331-7393 

Local Distribulms 
AL Huntsville, Schweber Elec. . , , .... , , . ,. 205-895-0126 
AL Huntsville, Time Elctrns. .............. 205-721-1133 
AZ, Phoenix, Schweber Elec. •. " .... , .. ,. 602-997-4874 
AZ Phoenix, Sterling EIctrns. ............. 602-268-2121 
AZ Tempe. Acacia Sis. ................... 602-894-2874 
AZ Tempe, Time EIctrns. ,., ... ,' •... "... 602-967-2000 
CA Agoura, Image ........................ 81!H07-()911 
CA Anaheim, Time EIctrns. ............... 714-937-0911 
CA Canoga Pk., Schweber Elec. .......... 818-999-4702 
CA Chatsworth, Time Elctms. .•.....•.... , 818-968-7200 
CA Costa Mesa, Eric EIctrns. ............. 714-751-1165 
CA Irvine, Acacia Sis. .. .. .. .. .. .. . .. .. .. .. 714-660-0834 
CA Irvine, Schweber Elec. ................ 714-863-0200 
CA Sacramento, Schweber Elec. ......... 918-929-9732 
CA San Diego, Acacia Sis. ... .. .. . .. .. .. .. 619-565-4365 
CA San Diego, Schweber Elec. ., ..... ,.'. 619-45D-0454 
CA San Diego, Time Elctrns. .. . .. . .. . .. .. • 619-568-1331 
CA San Jose, Eric Elctrns. ................ 408-432-1111 
CA San Jose, SchweberEIec. ............ 408-432-7171 
CA Sunnyvale, Cspsco SIs. ......... , . , .. , 408-734-3020 
CA Sunnyvale, Time EIctrns. ... , , ..... , . . . 408-734-9888 
CA Torrance, Schweber Elec. •. , , .... , , ... 213-32D-8090 
CA Torrance, Time EIctrns. ............... 213-320-0880 
CA Tustin, Image. .. . .. . .. . .. .. .. .. .. .. . .. 714-73D-0303 
CO Englewood, Sterling Elctms. " ... "... 303-798-7338 
CO Englewood, Sterling EIec. .. ,',., ..... , 303-798-7338 
CO Englewood, Time EIctrns. .. " .. ",.,.. 303-799-8851 
CO Lakewood, Acacia SIs. ..... " •. , .. ,... 303-232-2882 
CT Cheshira, Time Elctrns. , ... " .... ',... 203-271-3200 
CT Danbury, Schweber EIec. ............. 203-748-7080 
CT WaiUngtord, Sterling EIctrns. , ...• "... 203-265-9535 
FL Altamonte Springs, Schweber Elec. ... 305-331-7555 
FL Pompano Bch., Schweber Elec, ....... 305-977-7511 
GA Norcross, Hammond Elctrns. , .. , ... , ., 404-449-1996 
GA Norcross, Schweber Elec. ., ......... , 404-449-9170 
GA Norcross, Time Elctrns. ., .. " .. ,.,.,., 404-448-4488 
IL Elk Grove V~ Schweber Elec, ..... , ... 312-364-3750 
IL Lisle, Comps., Inc. ........ .... ......... 312-652-7707 
IL Woodale, Time Elctms. ............... 3t2-35(}.0610 
IA Cedar Rapids, Schweber Elec. ........ 319-373-1417 
KS Overland Pk., Schweber EIec. . ' , •.... , 913-492-2922 
KS Overland PI<., Sterling EIctrns. .... , , . . . 913-238-5589 
LA Westwego, Sterling Elctms. , .. ,.""" 504-436-1418 
MD Columbia, Time EIctrns. .. .. .. .. .. .. ... 301-964-3090 
MD Columbia, Vantage Comps., Inc. ...... 301-72D-5100 
MD GMhersburg, Schweber Elec. •... , , . . . 301-84(}.59OO 
MA Bedford, Schweber EIec. .. . ........... 617-275-5100 
MA Peabody, Time EIctrns. ............... 617-935-8080 
MA Wobum, Sterling Elctms. ... , , .... , , . ,. 617-938-6200 
MI Grand Rapids, calder Elctms. ......... 616-898-7400 
MI Livonia, ~hweber Elec. .............. 313-525-8100 
MN Bloomington, Time EIctrns. " .. , ..... , 612-944-9192 
MN Edina, Schweber Elec. ............... , 612-941-5280 
MN Hopkins, The Joel Co. ................ 612-935-8202 
MO Earth~, Schweber EIec. . , , .. , ..... , 314-739-0526 
MO Stlouis, TimeEIctrns. ............... 314-391-6444 
NH Manchester, Schweber EIec, , .. " .. ,., 603-625-2250 
NJ Clifton, V~age Comps., Inc. .......... 201-777-4100 
NJ Fairfield, Schweber EIec. .............. 201-227-7880 
NJ S. Plainfield, Sterling Elctrns. .......... 201-769-7000 
NM Albuquerque, Sterling Elctrns. ... ',' . . • . 505-884-1900 
NY Commack, V~ Comps., Inc. ...... 518-543-2000 
NY E. Syracuse, Time Elctms. ........ ,... 315-432-0355 
NY Hauppauge, Time Elctms. ... , •... , ,. .. 518-273-0100 
NY Rochester, Schwebe, EIec. ....... ,... 718-424-2222 
NY Westbury, Schweber EIec. ............ 518-334-7474 
NC Charlotte, Time Elctms. ............... 704-522-7600 
NC Greensboro, Hammond Elctms. .,.,... 919-275-6391 
NC Raleigh, Schweber Elec. .............. 919-878-0000 
OH Beachwood, Schweber Elec. ... , ..... , 218-464-2970 
OH Dayton, Schweber EIec. .............. 513-439-1800 
OH Dublin, TimeEIctms. .................. 614-761-1100 
OH Solon, Repco .... .. .. .. .. .. .. .. .. .. . .. 218-248-8900 
OH Twinsberg, Advacom ................. 218-425-8477 
OK Tulsa, Schweber Elec. ................ 919-822-8000 
OK Tulsa, Sterling Elctms. ................ 918-663-2410 
OR Beaverton, Acacia .................... 503-648-3377 
OR Portland, Time EIctrns. .. .. . .. .. .. .. .. . 503-694-3780 
PA Export, Advacom .................... , 412-733-5400 
PA Horsham, Schweber Elec. ...... ,..... 215-441-0600 
PA King 01 Prussia, Time Elctms. ......... 215-337-0900 
PA Lancaster,Advacom ..... , ............ 717-299-5615 
PA McKean, Advacom ................... 814-498-7774 
PA Pittsburgh, Schweber EIec. ........... 412-963-8804 

Manufacturers and Sales Offices ,Directory 
SC Greenville, jiammond Elctms. .. , ... , . . 803-.233-4121 
TX Austin, Schweber Elec. ............... 512-339-0088 
TX Austin, Sterling EIctrns. ............... 512-838-1341 
TX Austin, Time Elctms. .•........•..• , .. , 512-339-3051 
TX CarrolHon,Time EIctrns. .............. 214-241-7441 
TX Dallas, Schweber EIec. ............... 214-661-5010 
TX Dallas, Sterling Elctms. ............... 214-243-1600 
TX Houston, Schweber Elec. ............. 713-784-3600 
TX Houston, Sterling EIctrns. ............. 713-823-8600 
TX Houston, Time Eictrns. , .•... , .. , . ; . , ., 713-53(}.06QO 
UT SaH Lake C~, TIffl8 EIctrns. .......... 801-973-8181 
VA Richmond, Sterling Elctms. ........... 804-228-2190 
VA Sterling, Sterling EIctrns. ., ..... ,...... 703-45G-2373 
WA Redmond, Time Elctms. .............. 208-882-1600 
WI New Berlin, Sch_ EIec. •. , .. ,., .•. 414-764-9020 

fttfEC 
FAX: 415-965-6130 

NEC ELECTRONICS, INC., 401 Ellis Street, Mountain 
View, CA 94039-7241, Tel: 415-960-6000, TWX: 91 G-379-
6965; Empl: 1200; SIs. Mgr: Mike Despotes; Dist, Mgr: 
Michael Kelly .. , .•.. A-1141-1143, 1749; 8-1080-1081, 

1173-1175,1279-1281, 1544-1549 

Local Sales Offices & Reps 
AL Huntsville, 20th cantury Mktg. •. ,.".. 205-533-9281 
AZ Scottsdale, Fred Board Assoc& .,."., 602-994-9388 
AZ Tucson, Fred Board Assoc& .......... 602-299-1508 
CA Costa Mesa, Phase II Technlg. .. ,."., 714-558-4780 
CA Cupertino, NEC EIctrns., Inc. .,.".".. 408-448-0650 
CA San Diego, Mission Technlg. . , . , .... , . 619-587-0288 
CA San Jose, Exis ....................... 408-287-6680 
CA S~ Ana, NEC Elctms., Inc. . , .. , . , . .. 714-548-0501 
CA Woodland Hills, NEC Elctms., Inc ...... 818-718-1535 
CO Boulder, Promotional Technlg. ." .. ,.. 303-447-9181 
CO Englewood, NEC Elctrns., Inc. .. , ... ,.. 303-694-0041 
CT TOrrington, Datatrack Engrg, ., .. ,.,.,. 203-482-6774 
FL Altamonte Springs, V,G. SIs. Co., Inc. .. 305-831-6688 
FL Ft Lauderdale, Nee Elctms., Inc. .•. ,., 305-776-0682 
FL Largo, V.G. Sis. Co., Inc. ............... 813-584-2246 
FL Pompano Beach, V.G. SIs. Co., Inc. ,... 305-971-0900 
GA Norcross, Glenn WhRe Assoc& ....... 404-441-1447 
GA Norcross, NEC Elctms., Inc. ., .. , .•. ,., 404-447-4409 
IL Arlington Heights, NEC Elctrns., Inc. ... 312-577-9090 
IL Schaumburg, Sieger Assoc& ......... 312-31 G-8844 
IN Ft Wayne, M/S Sis. & Assoc& .... , .. , 219-438-3023 
IN Indianapolis, Advanced Comp Sis..... 317-545-8441 
IN Indianapolis, M/S Sis. & Assoc& ...... 317-257-8915 
IA Cedar Rapids, Gao. Russell & Assoc& 

KS Overland Park, AME SIs. ............ .. 
MD Columbia, Professional Reps. .. , .•. ,., 
MA Bu~ington, NEC Elctms., Inc. . , . , , . , .. . 
MA Wobum, Compass Technlg. ., .. ,., .. . 
MI Grand Rapids, MiHimore Sis. .,." .... . 
MI Novi, MiHimore SIs. .................. . 
MI Southlield, NEC ELctms., Inc, .•... , .. . 
MN Bloomington, Gao. Russell & Assoc& 

319-369-9134 
913-262-3971 
301-992-7480 
617-272-1774 
617-933-3336 
618-942-9721 
313-349-0280 
313-559-4242 

, ......... , .. , ...... , ..... , ... ,., .. , ... 612-654-1166 
MN Bloomington, NEC EIctrns. Inc, . , .. , . . . 612-654-4443 
MO St Charles, AME SIs. ................. 314-947-0333 
NJ Ft Lee, Metro Logic .................. 201-592-8137 
NM Albuquerque, BFA SIs. ................ 505-292-1212 
NM Las Crucas, BFA Sis. ................. 505-524-9693 
NY Fairport, NEC Elctms. Inc. .......... ... 718-425-4590 
NY Melville, NEC Elctrns. Inc, ... , .•. ,.,... 518-423-2500 
NY Poughkeepsie, NEC Elctrns.lnc. ...... 914-452-4747 
NY Rochester, Eicom SIs. ................ 718-365-1400 
NY Skaneateles, Elcom SIs. .............. 315-685-8245 
NC Raleigh, Glenn Wh~e Assoc& .. , .. , ... 919-848-1931 
OH Columbus, NEC Elctms. Inc. .......... 614-438-1778 
OH Dayton, K W Elctm SIs. ............... 513-890-2150 
OH Shaker Heights, K W Elctrn, Sis. ...... 218-491-9177 
OH Worthington, K W Eictm. Sis. , ..•.. , .. , 614-888-0463 
OR Beaverton, Elec. Tech, Sis. .. , .. , , . , . ,. 503-641-5180 
OR Portland, NEC Elctrns. Inc. .. , .•... ,.,. 503-245-1600 
PA Allison Park, K W Elctm SIs. .......... 412-487-4300 
TX Austin, NEC Elctrns. Inc. ., ........ , .. , 512-348-9280 
TX Austin, T L Mktg. Inc. ................. 512-453-4566 
TX Dallas, NEC Elctrns. Inc. .............. 214-931-0641 
TX Dallas, T L Mktg.lnc. ................. 214-357-1752 
UT SaK Lake C~, Aspen Sis. , ..... , .. ".. 801-487-2401 
VA Lynchburg, Glenn Wh~e Assoc& ..... , 804-384-0173 
VA Richmond, NEC Elctrns. Inc. , .. , ..... , 804-282-8303 
WA Kirkland, Elec. Tech, Sis. ..•. , .. , .. ,... 208-827-8086 
PR Caguas, V. G. SIs. Co. Inc. •. , .. , .. ,.,' 809-744-5568 
Can Br. Columbia/Surrey, Kaytronics Western 

................ , ........... , ...... , ... 604-581-5005 
Can Ontario/Concord, Kaytronics ......... 418-669-2262 

Can Ontario/Kanala, Kaytronics ........... 613-592-6606 
Can QuebeclVille St ~e, Kaytronics ... 514-387-0101 

NEC INFORMATION SYSTEMS, INC. 1414 
Massachusetts Ave., Boxborough, MA 01719, Tel: 617-
264-8000, TELEX: 92-3434; Empl: 1500; SIs. Mgr: 
:;::d Gilbert/Robert Henderson; Disl. Mgr: Joseph 

NEDAP N.V. P.O. Box 6, Groenlo, Holland 7140 AA, Tel: 
631-544(}.71111, TELEX: 44253, FAX: 631,5440.62745; 
Empl: 325; Sis. Mgr: W. Bonnemeier 

N.E.D. CABLE CO. Div. of Electro-Prep, Inc., 16 Proctor 
St, Salem, MA 01970, Tel: 617-745-8911; Empl: 10; SIs. 
Mgr: R M Sullivan 

NEDCO ELECTRONICS, INC. 6218 Oakton St, Morton 
Grove, IL 60053, Tel: 312-968-8000, FAX: 312-968-6009; 
Ernpl: 10 

NEFF INSTR., 700 S. Myrtle Ave., Monrovia, CA 91016, Tel: 
818-357-2281, TWX: 91G-565-1833; Empl: 125; SIs.Mgr: 
James T. Barber 

NEI 
Ferranti-Packard 

FAX: 416-625-6197 
NEI FERRANTI-PACKARD ELECTRONICS LTD., 

NEI canada. 6030 Ambler Dr. Mississauga, Ont, 
CanadaL4W 2Pl, Tel: 418-624-3020, TELEX: 08-961437; 
EmpI.: 100; Sis, Mgr: Paul A Manuel .... B-1143-1145 

Local Sales Offices & Reps 
AL Huntsville, EHective Mktg. Force ,..... 205-233-2947 
CA Los Angeles, A-F Sis. Engrg., Inc. ..... 213-681-5631 
CA Orange County, A-F Sis. Engrg., Inc. .. 714-841-2903 
CA Pasadena, A-F SIs. Engrg., Inc. ........ 818-795-7081 
CA San Diego, A-F SIs. Engrg., Inc. ,...... 619-228-8424 
GA Atlanta, EHective Mktg. Forca .. ,...... 404-948-6023 
IL Chicago, NEI Svc. .................... BO(}.263-4346 
IL Schaumburg, Golden Technlgs.lnc. .. 312-885-2892 
MA Hopkinton, FP Displays, Inc. .......... 617-742-2335 
NH Nashua, Bell Controls Inc. .•.... ,..... 603-882-8984 
NC Lillington, Effective Mktg. Force ....... 919-893-9650 
OH Brunswick, Power Mktg., Inc. .......... 218-225-8618 
PA Paol~ Tyler Griffin Co. ................ 215-847-1550 
TX Dallas, NEI Svc. ...................... BO(}.263-4346 
Can Mississauga, Ont, NEI Ferranti-Packard Elctms. 

' ...... , ........ , ... , .. , ..... , .. , ...... 418-624-3020 

NEL FREQUENCY CONTROLS, INC. 357 BeIoR St, 
Burlington, WI 53105, Tel: 414-763-3591, TWX: 91G-278-
2450. FAX: 414-763-2881; FSC No.: 00815; EmpI.: 225; 
Sis. Mgr: Dick Griebel VP Sis. & Mktg.; Dist. Mgr: Lyann 
Jung 

NEPENTHE, INC.,2471 E. Bayshore Road, Palo Alto, CA 
94303, Tel: 415-658-9332, 8OD-NEPENTHE, TWX: 91G-
373-2080; FSC No.: 415.856 8650; Empl: 50; Sis. Mgr: 
Mark Urban 

NESCO BATTERY SYSTEMS, National Electro
Sales Corp. 7110 Gerald Ave., Van Nuys, CA 9~ 409-
7840, Tel: 818-781-0505, FAX: 818-788-2758 

Local Sales Offices & Reps 
CA Palo Alto, Mollard Mktg. ............... 415-961-0458 
CA San Diego,o,Tronics ................. 619-291-5700 
IA Marion, MSB Assocs. ................. 319-377-6261 
KS Shawnee Mission, MSB Assoc& ...... 913-432-2131 
MA Framingham, Gallagher Assoc& ...... 617-828-2346 
MI Detroit, Qualitron ..................... 313-534-1511 
MO St Charles, MSB Assoc& ............. 314-948-5577 
PA Willow Grove, DeHa Tech. SIs. ........ 215-657-7250 
TX Dallas, Herbtronics Inc. ............... 214-357-0592 

NESHAMINY TRANSFORMER, Neshaminy 
Electronics Corp. Edisoll-Furlong Roed, Furlong, PA 
18925, Tel: 215-794-7411; Sis, Mgr: Philip Klein 

For the finest in 
Panel Meters! 

FAX: 312-426-6630 
NES, INC. (NATIONWIDE ELECTRONIC 

SYSTEMS), 3003 Wakefield, Carpentersville, IL 60110, 
Tel: 312-428-5900; Empl: 1200; Sis. Mgr: Jerry BestIer; 
Dis!, Mgr: Jerry ,Bestler ... B-1083; 001137, 1382-1387 

748 North American offices only. For worldwide reps & distrib~tors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

OH Cincinnati. Anderson-Bolds ........... 513-528-5680 
OH Cleveland, Anderson-Bolds........... 216-229-4700 
WA Bellevue. AI Smith Co ................. 206-746-6770 

Local Distributors 
IL Bridgeview (Chicago). Norman Equip. Co. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-43(}-4ooo 
IL Countryside. Pacific Indicator......... 312-352-3500 
IL Mt Prospect. Feed Conlrols .......... 312-253-3898 
KY Louisville. Main Elec .................. 502-587-6511 
WI Appleton. G.w.s. Supp ................ 414-739-6066 
Can Montreal. Que., Mod-Ironic Inslr. Ltd .. 514-848-7205 

NETCOM. 3002 Commercial Ave., Northbrook. IL 60062, Tel: 
312-564-5100. TWX: 91 (}-686-5478;. FSC No.: 57193; 
Empl: 105; Sis. Mgr: Wayne Roeder 

NE1WORKS INTERNATIONAL CORPORATION, 
13924 w. loath St.. Lenexa. KS 66215. Tel: 913-469-6494. 
FAX: 913-469-6495; Empl.: 15; Sis. Mgr: Abhay Bisarya; 
Dis!. Mgr: Abhay Bisarya 

NEUTRIK PRODUCTS. See Kulka Smijh 

NEW ENGLAND SMELTING WORKS. INC .• 502 Union 
St, Box 29. W. Springfield, MA 01090. Tel: 413-734-6491; 
FSC No.: 3439; Empl.: 40; SI •. Mgr: David R. Saffer 

NEW HAMPSHIRE BALL BEARINGS. INC.. NMB 
(USA). Inc .. Rle. 202. Peterborough. NH 03458. Tel: 603-
924-3311. TWX: 71 (}-364-1805; Empl: 1000 

NEWMAN, M. M., CORP., Heli-Tube Div •• P.O. Box 
615. Marblehead, MA 01945. Tel: 617-631-7100. FAX: 617-
631-8887; FSC No.: 09106; Sis. Mgr: C. Loulrel; Di.t. 
Mgc C. Loutrel .. . . . . . . . . . . . . . . . . . .. . . . . . .. . .. .. C.1890 

NEW MEDIA GRAPHICS CORP., Matrix Corp., 780 
Boston Rd., Billerica. MA 01821. Tel: 617-663-0666. FAX: 
617-663-6678; Empl: 44 

.NEWPORT 

FAX: 714-546'-3022 
NEWPORT ELECTRONICS. 630 E. Young St, Santa 

Ana. CA 92705. Tel: 714-54(}-4914. TWX: 91(}-595-1787; 
Empl: 150; SI •. Mgr: Jim Way ........... 0·1388-1389 

Local Sales Offices & Reps 
AZ Phoenix, CPS Assocs. ................ 602-246-1097 
CA Milpitas. IFM, Inc. ..................... 406-945-5920 
CA Orange. Electramalion ................ 714-997-6420 
CO Denver. AKl Entprs. ................... 303-386-4488 
FL Orlando. Datarep. Inc. ................. 305-643-5224 
IL Arlington Hgm; Brainard-Wilson ...... 312-437-2700 
IN Ft Wayne. Walter M. Bierberich Inc. ... 219-432-2537 
IA Oes Moines, H & H Vega SIs. Assocs. 

KS Wichita, H & H Vega SIs. ............ . 
MD Joppa. Electra-Tech ......... : ....... . 
MA Billerica. Eastronix, Inc. .............. . 
MI Livonia. Arntech Reps. ............... . 
MN Eden Prairie, Rockmore SIs. Corp. . .. . 
MO St Charles. Power Transmission Sys. 

NJ Parlin. JMR Sis. ...................... . 
NY Skaneateles. NRM MkI~ Grp. .' ....... . 
NY Wading River. JMR Sis.. Inc. ......... . 
NC Charlotte, SPK Instrmn. . ............. . 
OH Dayton, Doiluss-Rool & Co ........... . 
OH Strongsville, Doiluss-Rool & Co. . .... . 
PA Bridgeville, Do"uss-Rool & Co. . ..... . 
PA Valley Forge. J. E. Cuesla & Co., Inc .. . 
SC Greenville, SPK Inslrmn. ............. . 
1)< Addison. Associaled Dyn .• Inc. . ...... . 
VA Dumfries, Eleclra-Tech .............. . 
WA Redmond. Sis. & Engr~ Assocs ...... . 
WI Waukesha. Brainard-Wilson .......... . 

Local Di.tributOlS 

515-28(}-8088 
316-722-7856 
301-877-0344 
617 -67(}-2400 
313-474-8300 
612-941-1390 

314-926-1750 
201-254-8484 
315-685-8991 
516-929-5756 
704-535-2345 
513-433-6776 
216-236-0300 
412-221-4420 
215-935-0400 
803-297-4133 
214-387-3800 
703-67(}-6962 
206-883-4999 
414-797-7940 

AL Birmingham. Brownell Inslrs. .......... 205-332-3374 
AZ Phoenix. Melermaster ................ 602-437-1425 
AR lillie Rock, Brownell Instrs. ........... 501-562-2061 
CA Costa Mesa. FLW. Inc ................ 714-751-7512 
CA Fosler City. Therm-X ................. 415-571-1166 
CA Hayward. FLW, Inc. ..... , ............. 415-786-9070 
CA Los Angeles. t;IL Instrs, Inc. .......... 213-685-7020 
CA Los Angeles, Metermaster ............ 213-685-4340 
CA S. San Francisco. Steven En~ ...... 415-586-9200 
CA San Leandro. Coast Inslr .............. 415-483-3774 

co Aurora. R & R Instrmn. .............. " 303-34(}-8728 
CT Middletown. ElL Inslrs.. Inc. ........... 203-346-8646 
FL Orlando. FLW.lnc. .............•...... 305-894-1100 
GA Atlanta. Sesco. Inc. ................... 404-456-6423 
GA Atlanta (Hapeville). Brownell Electro .• 404-762-5181 
GA Marietta. FLW Southeast ............. 404-424-1731 
HI Kailua. FLW. Inc. .................... " 806-945-1030 
IL Chicago, Data Elctms. Co ............. 312-283-0300 
IL Countryside, PacHic Indicator ......... 312-352-3500 
IL Itasca. CMI Metermaster .............. 312-25(}-0806 
IN Evansville, ElectrO'-Lab Svcs. ......... 812-423-5211 
IA Davenport, Universal Precision Inslr. " 319-326-5757 
KS Kansas City. Komfeld Thorp .......... 913-321-7070 
KS Silver Lake, Universal Precision . . . . . . . 913-582-4050 
KY Louisville, P. I. Burkes Co. . . . . . . . . . . . .. 502-589-3960 
LA Slidell. Process & Engrg. Prod ........ 504-641-0652 
MD Gaithersburg, Pioneer InSlrs. .......... 301-948-2242 
MD Sparks, ElL Inslr. . . . . . . . . . . . . . . .. . . . . .. 301-771-4800 
MA WaRham, Calibron Instrs. ............. 617-894-6440 
MI Royal Oak, George Inslr. ......•....... 313-28(}-1111 
MN Minneapolis, Instrmn. Svcs ............ 612-544-8916 
MN Minneapolis, Process Meas. .......... 612-544-4035 
MN Plymouth. Data Elclms. ............... 612-559-1434 
MO Kansas City, ISL Corp ................. 816-587-5400 
MO St Louis. Universal Precision Inst .... 314-394-4693 
NE Omaha. Interstate Indt. . . . . . . . . . . . . . . .. 402-331-3535 
NJ Newfoundland, Hosica Labs. . .. . . . . . .. 201-897-8111 
NY Buffalo. KOM Lamb. . . . . . . . . . . . . . . . . .. 716-874-3530 
NY Clarence, EIL/Troll Elctms ............ 716-834-8500 
NY Fairport, Pioneer Inslr. Div ............. 716-381-7070 
NY Farmingdale. Brownell Electro ........ 516-42(}-5990 
NC Charlotte. ElL/Trott Elctms. ........... 704-376-2237 
OH Cincinnati. Schlemmer .... . . . . . . . . . . .. 513-522-8340 
OH Cleveland, Pioneer Instr. .............. 216-587-3600 
OH Cleveland, Weschler Elec. ............ 216-236-2550 
OH Dayton, Pioneer Inslr. ................. 513-236-9900 
OH Toledo. Girkins Elec. .................. 419-476-5600 
OK Tulsa, Inolek . .. . . . . . . . . . .. . .. . . . . . . ... 916-627-1500 
OR Portland, Eicher-Richards ............. 503-221-1123 
OR Portland, Westcon .................... 503-283-0132 
PA Philadelphia. Sunshine Scientific . . . . .. 215-673-5600 
PA York, Troia Inds. ...................... 717-646-3700 
SC Columbia. Brownell Instrs. ............ 803-772-6111 
TN Knoxville, Brownell ................... 615-966-3441 
TX Dallas, Dallas Meter Tek . . . . . . . . . . . . .. 214-349-8044 
TX Dallas. lnotal< ......................... 214-243-7000 
TX Houston, American Analog ........... 713-941-7265 
UT N. SaR Lake, Western Controls ....... 801-292-5900 
VA Richmond, Metermetrics .............. 804-275-1431 
WA Seattle. Branom Inslrs. ................ 206-762-6050 
WA Seattle, Eicher-Richards Co. .......... 206-523-7888 
WI Milwaukee. E-M Instrs. ..... . . . . . . . . . .. 414-272-7799 
WI Waukesha. Machine Drive SIs. ........ 414-549-9083 

NEW WAVE INSTRUMENTS, 3760 Masters Court, San 
Jose, CA 95111. Tel: 406-629-3105. TWX: 51(}-601-2474. 
ESYLNK: 62925379; S/ •. Mgr: Larry Christensen 
................................................. 0·1067 

THE J. M. NEY COMPANY. Ney Industrial Park, 
Bloomfield, CT 06002, Tel: 203-242-2281, TELEX: 9-9238; 
S18. Mgr: Hal Posch mann 

NGK BERYLCO. NGK Metals Corporation. P.O. Box 
13367. Reading, PA 19612-3367. Tel: 215-921-5000. TWX: 
51(}-651-0677; Empl.: 600; Sis. Mgr: Robert E. Strock 

MI 
RESEARCH 

FAX: 714-474-7062 
NH RESEARCH, INCORPORATED, 

Instrumentation Products Division, 16601 Hale 
Ave., Irvine, CA 92714. Tel: 714-474-3900. TELEX: 67-
8377; Empt.: 120; Sis. Mgr: Fred Sabatine 
.................................... 0·1302-1303,2129 

Local Sales Offices & Reps 
FL Treasure Island, NH Research........ 813-367-5101 
NJ Franklin Lakes, Hansen & Hughes .... 201-646-8900 

NH RESEARCH, Powertest Automatic Power 
Supply Test Systems, 16601 Hale Avenue. Irvine, CA . 
92714. Tel: 714-474-3900, TELEX: 67-8377. FAX: 714-
474-7062; FSC No.: 24862; Empl.: 125; Sis. Mgr: Sam 
Duran ........•................................. 0·2129 

Local Sales Offices & Reps 
CA Irvine, NH Research, Inc............... 714-474-3900 
IL Naperville, NH Research, Inc. .•....... 312-355-5991 
NJ Totowa. NH Research. Inc ............. 201-785-2261 

NKKSW 

NIC COMPONENTS CORP, 6000 New HorIZons Blvd., N. 
Amityville, NY 11701, Tel: 516-226-7500. TELEX: 221-228, 
FAX: 516-226-8262; Empl: 50; SIs. Mgr" Robert Schatz; 
Dis!. Mgr: Nancy Lamendola 

NICHICON (AMERICA) CORP, 927 E. Stale Pkwy, 
Schaumburg, IL 60173, Tel: 312-643-7500. TELEX: 2(}-

6577. FAX: 312-643-2798/7125; Sis. Mgr: Russ Edwards; 
Dis!. Mgr: Buddy Black 

NICHIFU AMERICA, INC, 1494 N. Charlotte St.. Pottstown, 
PA 19464, Tel: 215-323-7120, FAX: 215-97(}-2096; Sis. 
Mgr: Roy Allan 

NICOLET INSTRUMENT CORP., Test Instrument 
Division, 5225 Verona Rd., P.O. Box 4288. Madison, WI 
53711, Tel: 606-271-3333, TELEX: 608-273-5061, TWX: 
91(}-286-2737; Empl: 700; SIs. Mgr: Mike Dambach 

NICOLET PARATRONICS, 201 Fourier Ave, Fremont, CA 
94539. Tel: 415-49(}-8300. TWX: 91 (}-381-7030; FSC No.: 
6625; Empl: 95; Sis. Mgr: Bob Francisco 

NICOLET COMPUTER GRAPHICS DIV, See Bruning 
Computer Graphics 

NIDE0-TORIN CORPORATION. 100 Franklin Drive, 
Torrington, CT 06790. Tel: 203-482-4422, TELEX: 643963; 
Empl.: 350; Sis. Mgr: Robert Murphy; Dis!. Mgr: Rich 
Brache 

NIDUS SYSTEMS, 4333 Orange St.. No. 17, Riverside, CA 
92501. Tel: 714-781-0531, TWX: 91 (}-24(}-5178, ESYLNK: 
6275-3594; Empl.: 3; SI •. Mgr: Earl Chafin 

NISSEI SANGYO AMERICA, LTD, 1701 Go" Rd., Ste. 
401. Rolling Meadows, IL 60008, Tel: 312-981-8989, 
TELEX: 28-0547. TWX: 91 (}-233-5885; Sis. Mgr: Y. 
Hamads 

NITTANY PIEZO CERAMICS, See Piezo Kinetics, Inc. 

NJE 
FAX: 201-329-6185 

NJE CORPORATION, 329 Culver Rd, P.O. Box 669, 
Dayton, NJ 0881(}-0669, Tel: 201-329-4611, TWX: 71(}-
48(}-5674; FSC No.: 96380; Empl.: 105; Sis. Mgr: John 
Slavik .................................... 001853-1855 

Local Sales Offices & Reps 
CA Palo ARo. Bytec SIs., Inc. .. . . . . . . . . . . . . 415-483-1053 
CA San Jose, Bytec Sis.. Inc. ............. 406-435-8004 
MN Edina. Grayden & Flemmer ........... 612-941-1120 
NV Reno. Bytec SIs., Inc. ................. 702-852-4006 
NJ Dayton. NJE Corp. .................... 201-329-4611 

FAX: 602-998-1435 
NKK SWITCHES OF AMERICA, INC .• 14415 N. 

Scottsdale Rd., Scottsdale, AZ 85260. Tel: 602-991-()942; 
FSC No.: 63426; Empl.: 50; Sis. Mgr: Joseph Nessim; Dist. 
Mgr: Joseph Nessim . . . ... . . . . . .. . . ... ... B·I776-1777 

Local Sales Offices & Reps 
AL Huntsville, Over & Over ............... 205-637-7105 
AZ Mesa. Elec-Com Assocs. Inc. ......... 602-844-0566 

.,AZ Scottsdale. NKK Switches ............ 602-991-0942 
CA Anaheim, Spectrum Assocs. Inc. ...... 714-83(}-6977 
CA Santa Clare, CaRron Components Corp. 

. . .. . .• . .. .. . . . ... .. .. .. .. . .. ... .. .. . .. 406-98(}-0181 
CO Wheatridge. Cluff & Assocs. Inc. ...... 303-425-6604 
CT Sandy Hook, Schumacher & Yarrington. Inc. 

. ...................•.........•........ 203-426-3874 
FL ARarnonte Springs, Over & Over, Inc. 

FL Coral Springs, Over & Over Inc. ...... . 
FL Tampa. Over & Over Inc. ............ . 
GA Norcross, Over & Over, Inc. .......... . 
10 Boise, Bob Sickler SIs. Co. ........... . 
IL Mt Prospect. The Dombrow Co, Inc .. . 

305-332~ 1222 
305-753-7050 
813-626-9100 
404-449-6205 
206-344-9588 
312-253-3326 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 749 



NKKSW Manufacturers· and Sales Offices Directory 
IN C81TT18~ Frank E. Kahsar Sis. :. . .. ...•. 317-844-9353 
IA Cedar Rapids, Midwest Tech. Sis. ..... 3.19-365-4011 
KS Goddard, Midwest Tech. Sis. . . • . . . . . .. 316-794-8565 
KS Lenexa, Midwest Tech. Sis. .........•. 913-666-5100 
MA Winchester, Schumacher & Yarrington, Inc. 

....................•.................. 617-72H515 
MI Ann Arbor, Frank E Kehsar SIs. ....... 313-769-0131 
MN Minnetonka, J. P. & Assocs. ........... 612-935-7930 
MO St Charles, Midwest Tech. Sis. ....... 314-441-1012 
NH Nashua, Schumacher & Yarrington, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . .. 603-882-2664 
NY Clifton PI<., NET SIs. Co. ..•........••. 518-371-6664 
NY Cortland, NET Sis. Co ................. 607-756-6592 
NY De Ruyter, NET Sis. Co. .............. 315-662-7996 
NY Fairport, NET SIs. Co. . . . . . . . . . . . . . . . .. 716-223-1030 
NY MelVille, Cornlronic Assocs., Inc. ...... 516-249-0505 
NY Webster, NET Sis. Co. ................ 716-223-1030 
NO Charlotte, OVer & OVer Inc. ........... 704-542-9111 
NO Raleigh, OVer & OVer Inc. .•.....•...•. 919-782-9111 
OH Cincinnati, Frank E. Kahsar SIs. .....•. 513-922-3133 
OH Columbus, Frank E Kehsar Sis. •. ...•. 614-252-4009 
OH Mentor, Frank E. Kehsar SIs. .......... 216-257-1166 
OR Portland, James J. Backer Co. ........ 503-297-8744 
PA Sewickley, Frank E Kahsar SIs. .....•. 412-741-4155 
PA West Conshohocken, Eestern Comps. SIs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .. 215-825-8610 
RI Warwick, Schumacher & Yarrington, Inc. 

....•..................•............... 401-884-5671 
1)( Dallas, Rem Air Components Corp. ... 214-234-1069 
1)( Houston, Rem-Air Assocs. ......•...•. 713-729-7160 
UT san Leke City, Cluff & Assocs. ......•. 801-486-7297 
WA SeaHIe,James J. Backer Co........... 206-285-1300 
Can Mississauga, Ont, John G. Weiss Co, Ltd 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 416-673-0011 
Can Nepean, Ont, John G. Weiss Co, Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 613-825-0545 
Can Sl Laurem Que., John G. Weiss Co., Ltd 

· ...................................... 514-337-5022 
Can Vancouver, B.C, John G. Weiss Co, Ltd. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604-873-1112 
Can Winnipeg, Man~oba, John G. Weiss Co, Ltd. 

· . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .. 204-949-1877 

Local Distributots 
AL Huntsville, Allied Elctms. .............. 205-721-3500 
AL Huntsville, Powell Elctrns. ............. 205-539-2731 
AZ. Phoenix, Dalis Eictm. Supp. ........... 602-275-2885 
AZ. Phoenix, Powell Elctms. ..•.........•. 602-938-5552 
AZ. Tucson, Inland Elctm Supp. ...•....•. 602-889-5301 
AR Fl Sm~h, Radio, Inc. ............•..... 501-646-5200 
AR LiHle Rock, Bluff City Elctms. .......•. 501-376-7044 
CA Costa Mesa, Eric Eictms. ....... ,..... 714-751-1185 
CA Costa Mesa, Powell Eictms. .....•.... 714-754-1717 
CA Fountain Valley, Components Ctr...... 714-979-0433 
CA Fremont, Allied Eictms. •.............. 415-77()'0590 
CA Los Angeles, Electric Sw~hes, Inc. ... 213-66()'1310 
CA Milpitas, ZackEictms. . . • . . . . . . . . . . . . .. 415-326-5482 
CA Monterey, Zack Elctms. ...•........... 408-375-3144 
CA Sacramento, zack Elctrns. •........... 918-448-3131 
CA San Diego, Mock III SIs. Co, Inc. ...... 619-56().0515 
CA San Diego, Shanks & Wright.. .. . ... .. 619-239-0176 
CA San Diego, Southland Comps. ........ 619-578-6634 
CA San FranCiSCO, zack Elctrns. . . . . . . . . .. 415-626-1444 
CA San Jose, Eric Eictms. ................ 408-432-1111 
CA San Jose, Powell Eictms. ............. 408-943-9020 
CA San Jose, Rose Elctm. Dist Co. . . . . . . . 408-263-9700 
CA Santa Clara, Components Ctr. ........ 408-988-3751 

IL Chicago, Leeds Electro Comps. . . . . . . . 312-625-3800 
IL Elgin, Allied Eictms. . .. . .. . . .. . . . . .. . .. 312-697-8200 
IL Geneva, Melvin Elctrns., Inc. .......... 312-232-8050 
IL Villa Park, Melvin Elctrns, Inc. ......... 312-279-5015 
IL Wheeling, Hawk Elctms, Inc. . . . . . . . . . . 312-459-4030 
IN Indianepolis,.MAR Elctrn!' ............ 317-633-6699 
IA Cedar Rapids, L-Comp ............... 319-373-1028 
KS Great Bend, ~ Eictms, Inc ......... 316-793-3507 
KS Salina, RSC Eictms, Inc. .............• 913-823-6353 
KS Wichita, Airtechnics, Inc. ............... 316-267-2849 
KS Wichita, L-Comp ...................... 316-265-5100 
KS Wichita, Radio Inc. ..•................• 316-264-2798 
KS Wichita, RSC Eictrns., Inc .........•..•. 318-267-5213 
KY Florence, URI Elctrns, Inc. ............ 606-371-4423 
LA New Orleans, Southern Redio Supp. Co. 

· . . . . . . . . . . • . . . . . . • . • . . . . . . . . . . . . .. . . . . 504-524-2343 
MD Columbia, Allied Elctms. ...•.....•.... 301-381-1560 
MO Columbia, Powell Eictms. ............. 301-995-6410 
MD GMhersburg, Axis Eictms, Inc. ......• 301-84Q.9640 
MD Kensingt9n, Marine Air Supply Co. .... 301-949-9560 
MD Marlow Hgts., Allied Elctms............ 301-423-0161 
MA Avon, Controller Svc. & Sis. •.......... 617-564-9010 
MA Billerica, A. W. Mayer Co, Inc. .... :.... 617-229-2255 
MA Boston, Controller Svc. & SIs. ......... 617-269-1375 
MA Westborough, Powell Elctrns. ......... 617-366-6100 
MA Wilmington, Allied Elctms. ........•..• 617-942-0150 
MI Ann Arbor, Wedemeyer Elctm. Supp. .. 313-665-6611 
MI Grand Rapids, RM Elctrns. ............ 616-531-9300 
MI Lansing, Wedemeyer Eictm. Supp. •..• 517-484-9009 
MI Sl Clair Shoras, Spernco ............. 313-771-2700 
MN Burnsville, Cassidy Eictms. ........... 612-895-9026 
MN Eden Prairie, Allied Elctrns. ........... 612-829-7554 
MN Minneapolis, Stark Elctrns. Supp., Inc. 

MS 
MS 
MO 
MO 
MO 
NH 
NJ 
NJ 
NJ 
NJ 
NM 
NY 
NY 
NY 
NY 

· . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 612-332-1325 
Columbus, Bluff City Elctrns. .......... 601-328-6212 
Tupelo, Bluff City Elctms. .........•..• 601-642-6632 
Kansas City, L Comp, Inc. ............ 816-221-2400 
Maryland Hgts., L Comp., Inc. ......... 314-291-6200 
Sl Louis, Franklin Elctms. Co. . . . . . . . .. 314-993-5333 
Manchester, Controller Svc. & SIs. .... 603-623-7225 
E Brunswick, Brothers Elctms. .. . . . . .. 201-238-2200 
Englewood, Powell Elctrns. ........... 201-894-0600 
Kenilworth, Federated Purchaser .•... 201-272-0505 
Mt Laure~ Allied Eictms. . . . • . . . . . . . . . . 609-234-7769 
Albuquerque, Dalis Eictms., Inc. ....... 505-666-4525 
Bohemia, Key Components .......•... 516-567-7500 
Hempstead, Electronic Equill Co. ..... 516-538-5510 
Mineola, Allied Elctrns. ................ 516-248-2360 
Mt Vernon, OAR Industrial Elctm. SIs, Inc. 
· . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .• . .. 914-699-2224 

NY Rochester, Allied Elctms. ............. 716-244-9440 
NY Rochester, Masline Elctms, Inc. . . . . . . . 716-546-5373 
NY Rome, Rome Eictms. ......•.......... 315-337-5400 
NY Troy, Trojan Eictm Supp. Co. ......... 518-274-4481 
NY Yonkers, Kin-Tronics Inc. ............. 914-968-7736 
NO eery, Powell Elctms. .................. 919-467-1212 
NO Charlotte, Dixie Elctrns, Inc. .......... 704-377-5413 
NO Pineville, Rasco ...................... 704-588-1530 
NO Raleigh, Allied Eictms. ...... :......... 919-876-5645 
NO Raleigh, Rasco .................. ; .... 919-781-5700 
NO Winston-Salem, Dixie Elctrns., Inc. ...• 919-724-5961 
OH Canton, Wh~ehead Elctrns. ........... 216-477-9576 
OH Cincinnati, Schuster Eictms. .......... 513-489-1400 
OH Cincinnat~ URI Eictrns. .....•.......... 513-761-4030 
OH Columbus, Wedemeyer Elctrn. Supp. Co., Inc. 

· . . . . . . . . . . . .. . . . . . . . . . . . • . . . . . .. . . • .. • 614-436-9600 
CA Tustin, Allied Elctrns. ................. 714-669-4190 OH Columbus, Wh~eheed Eictms. ........ 614-224-1186 
CA Tustin, Western Sw"ches & Controls OH 

....................................... 714-259-8144 OK 
CA Vallejo, Z8Ck Elctms. ...............•. 707-844-6676 OK 
CO Arvada, Denver Beta.................. 303-431-7161 OK 
CO Aurora, Jet Elctms. Supp. Co. ......... 303-364-1000 OR 
CO Colorado Springs, Kimball Elctrns. .... 303-528-7066 OR 
CO Denver, Allied Elctms. ..............•. 303-790-1664 OR 
CO Englewood, NEP Eictms. ....... ,...... 303-799-9898 OR 
CT Danbury, Pilgrim Eictms., Inc. ......... 203-792-7274 OR 
CT Middletown, Midstate Eictms. ......... 203-632-1138 OR 
CT Waltingford, Midstate Elctms. ......... 203-265-9900 PA 
FL • Allamonte Springs, Control Des. Supp., Inc. PA 

· . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . 305-788-3220 PA 
FL Allamonte Springs, Control Design Supp. PA 

· . . . . . . . • . . . . . . • . • . . . . . . . • . . . . . . . . . . ... 305-788-8220 PA 
FL Clearwater, Allied Elctms. ............. 813-539-0369 RI 
FL Fl Lauderdale, Bros. Elctms. .......... 305-561-6700 SC 
FL Fl Lauderdale, Powell Eictms. ........ 305-979-5000 SC 
FL Miami Electronic Equill Co. .......... 305-671-3500' SC 
FL Pompano Bch, Allied Elctms. ....•.... 305-978-3006 SC 
FL Tampa, Eictm Equill Co, Inc. ......... 813-988-0810 TN 
FL West Palm Beach, Nurmi Eictm Supp., Inc. TN 

· . .. . .. . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 305-688-8553 TN 
GA Augusta, Dixie Elctrns, Inc. ........... 404-772-2055 TN 
GA Norcross, Allied Eictms. . . . . . . . . . . . . . • . 404-446-8595 TN 
GA Norcross, Applied Power, Inc. ....•..•. 404-263-0421 1)( 

GA Norcross, WMeheed Eictms. ....•..•. 404-923-6667 1)( 

10 Boise, KimbSll Eictms, Inc. . . . . . . . . . . • . 208-342-3559 1)( 

10 Pocatello, KimbSliEictms, Inc. ........ 208-232-2201 1)( 

IL Addison, Be~ord Elctms. .............. 312-691-1100 1)( 

IL Addison, L Comp, Inc. . . . . . • . . • . . . . . . .. 312-628-1400 1)( 

Twinsburg, Schuster Elctrns. .......... 216-425-8134 
Oklahoma City, Radio, Inc. ............ 405-789-0741 
Oklahoma City, RSC Elctms. ...•..•... 405-631-7729 
Tulsa, Radio, Inc. ....•................ 918-587-9123 
Beaverton, Comp. Resources ......... 503-641-6488 
Beaverton, Norvac Eictms. ..... . . . . . . . 503-644-1025 
Beaverton, Rose Elctm Distr. ......... 503-629-9288 
Eugene, Norvac Elctrns. ..........•... 503-345-2905 
Portland, URS Elctrns. ...............• 503-233-7151 
Tigard, Priebe Elctms. •...........•..• 206-881-2363 
Allentown, Federated Purchaser ...... 215-437-4481 
Philadelphia, H & R Elctms. .......•... 215-426-1700 
Philadelphia, Powell Eictms. ... ,...... 215-365-1900 
P_urgh, Allied Elctrns. ............. 412-367-4124 
Wayne, Peek Elctrns. ................. 215-293-9000 
Providence, Controller Svc. & Sis. ..... 401-781-7100 
Columbia, Dixie Elctrns. . . • . . . . . . . . . . . . 803-779-5332 
Greenville, Dixie Elctms. •............. 803-297-1430 
N. Charleston, Dixie Elctrns. .......... 803-552-2671 
Taylors, Cantrell Whlse. Prods. •....... 803-268-1194 
Gray, Dixie Eictms. ..•..•............. 615-477-3638 
Jackson, Bluff City Elctms. .•.......... 901-424-0236 
Knoxville, Dixie Elctrns. ..........•.... 615-936-4131 
Memphis, Bluff City Eictms. ........... 901-345-9500 
Nashville, Bluff City Elctms. •.. . . . . . . . . 615-242-8000 
Austin, Southwest Eictrns. .•.......... 512-637-8971 
Austin, Wofford Eictms. ............... 512-339-1131 
Brownsville, Carden Indl. Grp. . . . . . . . .. 512-541-3660 
Dellas, Allied Eictms. ................. 214-553-4370 
Dallas, Off The She~ Comps., Inc. ..... 214-247-1lO52 
Dallas, Southwest Elctms. ............ 214-234-3050 

1)( Dallas, Wallace Eictms. .............. . 
1)( Fl Worth, Allied Eictms. ............. .. 
1)( Fl Worth, Swieco, Inc. ............... . 
1)( Houston, Wofford Eictms. ............ . 
1)( Humble, Allied Eictms. ............... . 
1)( Irving, Powell Eictms. ......••.•....... 
1)( Richardson, Off the She~ Comps., Inc. 

1)( Richardson, RSC Eictms. .....•...•..• 
1)( Stafford, Southwest Eictms. .•..•..•... 
UT San Leke City, Bellard Supp. Corp ..... 
UT san Leke City, Kimball Eictms. .......• 
UT san Leke City, San Lake Beta ........ . 
UT Sen Leke City, SId. Supp. Co. ........ . 
WA Bellevue, Powell Elctms. •..•..•......• 
WA Kent Com!l Resources .............. . 
WA Redmond, Priebe Eictms. ..•.........• 
WA SeeHle, Allied Elctms. ................ . 
WA SeaHIe, URS EIctms. ................. . 
WI Mequon, Taylor EIec. Co. ............ . 
WI New Berlin, NEP Eictms, Inc. ..•..•... 
WI Oconomowoc, GW Elctms, Ltd ......• 
WI Waukesha, Hawk Eictms. ............ . 
Can Burnaby, Be, ITT Multicomps. ........ . 
Can Calgary, Alberta, ITT Multicomps. .•... 
Can Concord, Om Trade Elctms. •..•..•... 
Can Concord, Ont, ITT Multicomps. ...•... 
Can Dartmouth, NS, ITT Multicornps. ..... . 
Can Edmonton, Alberta, ITT Mullicornp& .. . 
Can Monkton, NB, ITT Multiconlps. .•..•... 
Can Nepean, Ont, ITT Municomps. .•...... 
Can Saskatoon, SK, ITT Multicomps. ..... . 
Can St Laurent PO, ITT Multicomps. ..... . 
Can Winnipeg, Man~oba, ITT Multicomps. 

214-340-0400 
817-336-5401 
817-335-6521 
713-847-3583 
713-446-8005 
214-550-0547 

214-238-0808 
214-644-3444 
713-24Q.4000 
801-972-2430 
801-328-2075 
801-988-0236 
801-486-3371 
208-641-4446 
206-251-9771 
208-881-2363 
206-547-2827 
208-451-9393 
414-241-4321 
414-785-9100 
414-367-6003 
414-547-4457 
604-291-8866 
403-253-8575 
418-661-7111 
416-736-1144 
902-465-2350 
403-451-4001 
508-857-6011 
613-226-7406 
308-373-7138 
514-335-7697 

204-786-6401 

NKR PRECISION MANUFACTURING, Ate. 17M, Box 
333, Harriman, NY 10926, Tel: 914-782-6562; Empl: 17 

NMB TECHNOLOGIES 
INCORPORATED 

FAX: 818-341-8207 
NMB TECHNOLOGIES, 9730 Independence Avenue, 

Chatsworth, CA91311, Tel: 818-341-3355 
................. A-1750-1751; a-1242, 1829; C-1690 

NOBEl< DIV., Griffith Plastics Corp, 1027 California Dr, 
Box 4365, Burlingame, CA 9401 0, Tel: 415-342-8170; FSC 
No.: 32767; Empl: 35 

NOBLE U.SA, INC, 5450 MeadoWbrook Ct, Rolling 
Meadows, IL 60008, Tel: 312-364-6038, TELEX: 206745, 
FAX: 1-312-364-6045; Sis. Mgr: Robert K. Burdick; Dist. 
Mgr: Vyto Omilijonas 

NOHAU CORPORATION,51 E Campbell Ave., Ste. 
107E, Campbel~ CA 95006, Tel: 408-866-1820, 408-866-
4493, FAX: 408-370-3155 ....• ,................ 001304 

Local Sales Offices & Reps 
CA Long Bch, Softwired Sys. .........•... 213-434-9409 
CA San Diego, Microware Technlg. Inc. ... 619-693-4280 

NOKIA-MOBIRA, Sub. of the Nokia COrp.-Helsinki, 
2300 Tall Pines Drive, Largo, FL 34641, Tel: 813-536-5553; 
Empl: 4,000; Sis. Mgr; P. Chelgren 

NOLATRON, P.O. Box 4042, Harrisburg, PA 17111, Tel: 
717-564-3398, FAX: 717-939-5831; EmpL: 5 

NOLL, J. A. CO, P.O. Box 312, Monroeville, PA 15146, Tel: 
412-733-1089; Sis. Mgr: P. Carson; Dis/, Mgr: P. Carson 

NON-LINEAR SYSTEMS/DIV. OF KAYPRO CORP, 
533 Stevens Ave, Solana Bch., CA 92075, Tel: 619-481-
3953, TWX: 91()'322-1132; EmpL: 55; SIs. Mgr: Ben W. 
Fisher; Dis/. Mgr: Jeanne Simmons 

NORElCOM INos., 63 Marine St, Farmingdale, NY 11735, 
Tel: 516-249-7245, FAX: 516-249-3745; EmpL: 30 

NOREN PRODUCTS INC, 1010 O'Brien Blvd., Menlo Pk., 
CA 94025, Tel: 415-322-9500, TELEx: 17-1410 Noren 
MNPK, FAX: 415-324-1349 

NORGREN, 5400 South Delaware, Littleton, CO 80120-
1663, Tel: 303-794-2611, TELEX: 45541; EmpL: 661; SIs. 
Mgr: Patrick Maley 

750 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

NORITAKE co., INC., Noritake Co. Limited (Japan), 
23820 Hawthorne Blvd., Ste. 100, Torrance, CA 90505, Tel: 
213-373-6704; FSC No.: 213-772-3918; Empl.: 7; SIs. 
Mg,: Y. Tatsuta 

NORLAND CORPORATION, Norland Dr. Ft Atkinson, WI 
53538, Tel: 414-563-8456, TELEX: 26-5448; Empl.: 250; 
SIs. Mg,: Jay Singer 

NORPLEX/OAK INC., Allied-Signal Inc. P.O. Box 1448, 
La Crosse, WI 54602-1448, Tel: 608-784-6070, TELEX: 59-
2257; Empl.: 2,200; SIs. Mg,: George Gabuzda 

NORSAL INDUSTRIES, 85 D Hoffman Lane S. Central 
Islip, NY 11722, Tel: 516-234-1200, TWX: 51 ()'234-1200, 
FAX: 516-234-1589; Empl.: 45; SIs. Mg,: Marc Spector 

NORTH AMERICAN PHILIPS CONTROLS CORP., 
See Airpax Corporation, Cheshire Div. 

NORTH AMERICAN PHILIPS LIGHTING, Bank St, 
Hightstown, NJ 08520, Tel: 609-448-4000, TWX: 51 ()'685-
5651; EmpL: 600; SIs. Mg,: C. J. Lehmann 

NORTH AMERICAN PRINTED CIRCUIT DIV., Tyco 
Labs., Inc., Box 145, Stafford, CT 06075, Tel: 203-684-
2703; EmpL: 230 

NORTH ATLANTIC INDUSTRIES, 60 Plant Ave. 
Hauppauge, NY 11788, Tel: 516-582-6060, TWX: 51()' 
227-9660, FAX: 516-582-8079; FSC No.: 07342; Empl.: 
320; Sis. Mg': K Salz .................. 0·1305,1391 

Local Sales Offices & Reps 
AL Hurrtsville, Periphix-Teqspec .......... 205-721-1701 
AZ. Phoenix, Aztec Enlprs. ................ 602-944-9185 
CA Cupertino, T. Louis Snitzer Co. ........ 408-257-8333 
CA Los Angeles, T. Louis Snitzer Co. ..... 213-836-6170 
CO Denver, Aztec Entprs. . . . . . . . . . . . . . . . .. 303-779-5265 
CT Middletown, Intersell .................. 203-528-5357 
FL Cocos Beach, TeqSpec .............. 305-763-3444 
FL Palm Harbor, Teqspec ................ 813-785-2276 
GA Shellville, Periphex-Teqspec .......... 404-972-7955 
IL Chicago, Pal Und Elctms. ............. 312-726-3513 
IN Indianapolis, Pat Und Elctms .......... 317-632-7444 
KS Lenexa, Ramsey Assocs ............. 913-541-1007 
MD Wheaton, Brimberg SIs. Co. ........... 301-946-2670 
MA Burlington, Intersell ................... 617-273-3844 
MN Circle Pines, P. Und .................. 612-786-5770 
MO Chestertield, Ramsey Assocs ......... 314-532-9386 
NJ Teaneck, Sci. DYes.-East .............. 201-837-1004 
NM Albuquerque, Aztec Entprs. ........... 505-262-1688 
NC Winston-Salem, Teqspec III ............ 919-723-8102 
PA Horsham, Pennsylvania Sci. DYes .... 215-958-0700 
TX Houston, Scientific SIs. ............... 713-46()'9170 
TX Richardson, Sci. SIs. .................. 214-231-6541 
lJT Ogden, Aztec Errtprs. ........... _. . . . . 801-621-1655 
WA Kirkland, Syntek ...................... 206-488-0394 
WI Milwaukee, Pat Und Elctms. ........... 414-224-0146 
Can Scarborough, Ont, John DeGroot Assocs 

....................................... 416-431-9331 

NORTHEAST INNOVATIONS, INC., International 
Science Technology, P.O. Box 120, Concord, NH 
03302, Tel: 603-736-8260; SIs. Mg': James P. Diggins 

NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St, 
Acton, MA01720, Tel: 508-263-2711; Empl.: 10; SIs. Mg': 
C.Morilz 

NORTHERN AMPOWER CORPORATION, 47087 
Grand River Avenue, Novi, MI48050, Tel: 313-349-4860, 
FAX: 313-344-2575; Empl.: 35; SIs. Mg,: Ronald E. Kirsch 

NORTHERN PRECISION LABS. 11 Madison Rd., 
Fairfield, NJ 07006, Tel: 201-227-4800, TWX: 71 ()'734-
4301; Empl.: 95; SIs. Mg,: P. Pytal 

NORTHERN TECHNOLOGIES, 747 Main St, Ste. 207, 
Concord, MA 01742, Tel: 617-371-0915, TELEX: 948337, 
FAX: 617-371-2560; Empl.: 400 

N~Worth Hills 
'Electronics.lnc. 

FAX: 516-759-3327 
NORTH HILLS ELECTRONICS, 1 Alexander P~ Glen 

Cove, NY 11542, Tel: 516-671-5700, TELEX: 46-6888; 
FSC No.: 98821; EmpL: 125; Sis. Mg,: Herb Marx 
.................................... A·1247,2300-2302 

Local sales Offices & Reps 
CA Palo AKo, Tri Rep ..................... 415-965-1822 
CT Wethersfield, Underwood Sis. Corp. ... 203-563-3046 
MA Lowel~ Underwood SIs. Corp .......... 617-256-8191 
MN Minneapolis, Hei-Ute Sis .............. 612-861-6051 
NJ Glen Gardner, F & M Tech. SIs. ....... 201-832-7216 
OR Portland, Evergreen Mktg. Grp. . . . . . . .. 503-643-8020 
TX Dallas, Milestek, Inc. .................. 817-455-7444 
TX Houston, Milestek, Inc. ................ 713-376-8776 
WA Seattle, Evergreen Mktg. Grp. ......... 206-633-3160 
Can Montreal, Componeties Ltd ........... 514-331-9930 

NORTHLAKE ENGINEERING, INC. 999 AnKa Ave., 
Antioch, IL 60002, Tel: 312-395-5710, FAX: 312-395-9101; 
FSC No.: 50638; Empl.: 120; SIs. Mg,: W. A Hardt 

NORTHWEST MICROCIRCUrrS, INC. 5464SW 
Philomath Blvd., Corvallis, OR 97333, Tel: 503-753-8242; 
EmpL: 12; SIs. Mg,: Wm H. Ferwah 

Local sales Offices & Reps 
MN Minneapolis, E.P.M. Inc. ............... 612-434-9446 

NORTON ASSOCIATES, INC., 10 Di Tomes Ct, 
Copiague, NY 11726, Tel: 516-842-4666; FSC No.: 08739 

NOVA ELECTRIC INC., 263 Hillside Ave. Nutley, NJ 
07110, Tel: 201-661-3434, TELEX: 427386, FAX: 201-661-
3926; FSC No.: 29019; Empl.: 50; SIs. Mg,: Kenneth 
NiovKch .................................. 002130-2131 

Local sales Offices & Reps 
AL Huntsville, VESCO. . . . . . . . . . . . . . . . . . .. 205-881-1494 
AZ. Phoenix, Aspen Power, Inc. ........... 602-931-9287 
FL Orlando, Data Rep.. . . .. .. . . . . . . .. . . . . 305-682-6548 
GA Macon, VESCO .. .. . .. .. . . .. . . . . . . . . .. 912-745-5200 
HI Honolulu, Victor Kim Elctms ........... 808-841-6266 
IN Indianapolis, CMP .................... 317-244-1685 
MD Lanham, Sel-Tronics .................. 301-731-8080 
MI Farmington Hills, CMP ................ 313-477-7700 
MO St Louis, P.E.M. SIs. Co ............... 314-427-7200 
NJ Nutley, Nova Elec. SIs. ................ 201-661-3434 
NY Buffalo, J & M Schaefer, Inc. .......... 716-825-8050 
NY E. Syracuse, J & M Schaeler, Inc. ..... 315-463-5223 
NY Rochester, J & M Schaefer, Inc. ....... 716-586-9300 
NC Raleigh, VESCO ...................... 919-859-1550 
OH Berea (Cleveland), CMP .............. 216-826-0400 
OH Englewood, CMP ..................... 513-836-0951 
PA Washington, Battery SYs. Inc. ......... 412-228-7500 
TX Ft Worth, ATM/Qualified Power...... 817-572-3788 
lJT san Lake City, Computer Environments 

Can N: v;,;;~~~;, "B:C: 'l~i~~~;ld Elct;';; . 
601-466-8002 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .. 604-984-4471 

NOVATEK CORPORATION, 900 East Atlantic Blvd., 
Pompano Beach, FL 33060, Tel: 305-782-4397, TELEX: 
522600 AAA EXECT, FAX: 305-971-0316; EmpL: 5; SIs. 
Mg,: Joe DiBrigida 

NOVATRONICS, Box 878, Pompano Beach, FL 33061, Tel: 
305-942-5200, TWX: 51()'956-9878, FAX: 305-776-7147; 
Empl.: 460; SIs. Mg,: Joseph P. Muni 

NOVATRONICS OF CANADA L TO., 677 Erie St, P.O. 
Box 610, Stratford, Ontario, Canada N5A 6V6, Tel: 519-
271-3860, TELEX: 06-955394, FAX: 519-271-9781; EmpL: 
100; SIs. Mg,: Laraine Murray ................. B·1243 

Local Sales Offices & Reps 
WA Seattle, Bill Knorr SIs. . . . . . . . . .. . .. . . .. 206-643-4330 

NOVOTECHNIK U.S., INC., Village Plaza, 488 Boston 
Post Rd., Fhe. 20 E., Marlborough, MA 01752, Tel: 617-485-
2244, FAX: 617-485-2430; FSC No.: MULTIPLE; EmpL: 5 
................................................. B·19OO 

NRD INC., Mark IV Ind., Inc., 2937 An Blvd N. Grand 
Island, NY 14072, Tel: 716-773-7634, TELEX: 91578 NRD 
GRD~ FAX: 716-773-7744; Empl.: 100; SIs. Mg': James R. 
Curtis; Dis/. Mg,: Larry Keating ................ 002170 

Local sales Offices & Reps 
AZ. Phoenix, Pam Hopkins Assoc. ........ 602-253-7888 
CA San Jose, Tecil-Ser, Inc ............... 406-496-1004 
CA Torrance, Tech-Ser, Inc. .............. 213-37()'7200 
FL Tampa, SRT Mktg. . . . . . . . .. . . . . . . . . . .. 813-884-4805 
GA Atlanta, Electro-Rep Assocs. ......•... 404-32()'1134 
IL Chicago, M. Gottlieb Assocs., Inc ...... 312-775-1151 
IN Kokomo, M. Gottlieb Assocs, Inc. ..... 317-455-0444 
MA Clinton, Devaney Assocs., Inc. ........ 617-368-1436 
MI Southfield, Comp. Assocs., Inc .......... 313-355-4110 
MN Edina, Omni-Tec...................... 612-881-4447 
MO Liberty, Lectro-Reps .................. 816-781-2522 
NY Rochester, TCS ...................... 716-342-2406 
NC Charlotte, Electro-Rep Assocs .. . . . . .. 704-527-2530 
PA Langhorne, AMS Assocs ............. 215-384-1050 
TX Dallas, Scalon, Hughes & Assocs. .... 214-739-2888 
Can Toronto, Ont, Sigma Mktg. ............ 416-757-5757 

NU-CO 

Local Distributors 
CT Wallingford, Astech, Inc. .............. 203-265-4241 
CT West Hartford, Signal 100 Elec. ....... 203-236-8005 
IA Cedar Rapids, StoraQe Engrg. Co. Inc. 

....................................... 319-383-7775 
KS WKchKa, RS.C. Elctrns. ............... 316-267-5213 
MD Gaithersburg. R S. Willard Co., Inc. ... 703-948-7700 
MI Grand Rapids, S.F. EIctms. ............ 616-459-0216 
MI Pontiac, Techno Inds., Inc. ............ 313-628-4090 
MO Kansas City, EIctms. Supp. ........... 816-931-0250 
MO St Louis, Van Sickle Elctrns. .......... 314-621-5000 
NY Cortland, Monroe-Metz ............. 1-600-424-2442 
NY Rochester, Batty Hoyt ................ 716-847-9400 
OH Deyton, Griffith Dist Co. .............. 513-224-9102 
TN Johnson City, Tri-Gitys 100 Supp. Co. 

...................•.......•........... 615-929-8106 
VA Arlington, Arlington EIctms. Whlsrs. ... 703-524-6258 
PR Rio Piedras, Rubber & Gasket Co. of P.R 

. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 809-763-6787 
Can Mississauga, Ont, Prelco Elctrns. ..... 416-878-0401 
Can Montrea~ Que., Prelco Elctrns. ........ 514-389-8051 
Can Nepean, Prelco Elctns. ............... 613-728-1800 

NTE ELECTRONICS, INC. 44 Farrand St, Bloomfield, NJ 
07003, Tel: 201-746-5069, FAX: 201-748-6224; FSC No.: 
7T184; EmpL: 60; Sis. Mg': Annatte Fuchs; Disl. Mg,: 
Mary Damiano 

l!ii3 
FAX: 201-467-5794 

NTK TECHNICAL CERAMICS, NGK Spark Plugs 
(USA), Inc., 99 Morris Ave., Springfield, NJ 07081, Tel: 
201-376-6070, TELEX: 95-246-1286; FSC No.: 
95-246-1286; SIs. Mg': Mark Ota; Dis/. Mg,: Earl Hanson 
........... A'1438, 1772; 801901; 001044-1045,2171 

Local Sales Offices & Reps 
AL Huntsville, L&D, Inc. .................. 205-837-1469 
CA Culver City, DeAngelo Rothman and Co. Inc. 

....................................... 213-827-2202 
CT Brookfield, M & M Assocs ............ 203-775-6888 
FL Longwood, D-Assocs . . . . . . . . . . . . . . . .. 305-83Q.6976 
FL Maitland, D. J. Ellis &Assocs., Inc. .... 305-845-1101 
FL Maitland, D. J. Ellis Assocs ........... 305-645-1101 
FL Maitland, OJ. Ellis & Assocs Inc. . . . ... 305-645-1101 
GA Atlanta, L&D Inc. ...................... 404-455-3483 
IL Chicago, Greenslade Sis. ............. 312-593-3450 
IN Ft Wayne, T.x. SIs. .................•. 219-489-4447 
lA' Chanhassen, Barnes SIs. Assocs .. . .. 612-934-2907 
MA Framingham, G/M Assocs., Inc. ....... 617-380-0785 
MI Ann Arbor, Jordan-Elliott SIs. Inc. ..... 313-662-4087 
MI Jackson, Jordan.Elliom Inc. ........... 517-788-8353 
MN Chanhassen, Barnes Sales Assocs . . . 612-934-2907 
NC Raleigh, L&D Inc. ..................... 919-876-5301 
PA Rydal, Espy Sis. Assocs .............. 215-576-0760 
PA Rydal, ESPY Sis. ..................... 215-576-0760 
TN Seymour, L & 0, Inc. .................. 315-573-6511 
VA Richmond, L & 0, Inc. ................. 804-257-7717 
WA Seattle, Northmar Inc. ..•.............. 206-524-5170 

NT.T/WAVECONN, State Ad. Hill, Meadville, PA 16335, 
Tel: 80()'535-3162, 914-591-4173, FAX: 914-591-7783; 
EmpL: 100; Sis. Mg,: Sigmund Jay Silberstein 

NUCLEAR RESEARCH CORP., 125 Titus Ave., Box H, 
Warrington, PA 18976, Tel: 215-343-5900, TELEX: 51Q. 
665-8525 NRC WNTN; FSC No.: 96696; EmpL: 85; SIs . 
Mg,: James R Lee 

NUCLEONIC PRODS, See Thomson-CSF Comps. 
Corp., Passive Comps. Div. 

NU-CONCEPT SYSTEMS, 2725 Advance La,P. O. Box 
587, Colmar, PA 18915, Tel: 215-822-6400, FAX: 215-822-
1427; FSC No.: 58561; Empl: 17; SIs. Mg,: Robert F. 
Scheuerte 

Local sales Offices & Reps 
CA Glendale, Tooltronics ................. 818-240-4000, 
CO Denver, Prod. Equip. Sis. .. . . . . . . . . . . .. 303-650-0344, 
CT Lyme, Art Meyers ..................... 203-767-0555, 
FL Anamonte Springs, PFI of Florida, Inc. 

GA Woodstock, Protech Sys. ............ . 
IL Downers Grove, Physies Equip. ...... . 
MD Baltimore, Art Meyers ............... .. 
MO Raytown, Versatech ................. . 
NH Hampton, Matrix Sis. ................ .. 
NJ camden, Arch MIg. & Sis. ............ . 
OH Heath, Howden Co. ............ c ..... . 

305-365-4781, 
404-926-0342, 
312-96().4054, 
301-574-7054, 
818-353-9303, 
603-926-1965, 
609-966-3835 
614-928-6888, 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 751 



NU-CO 
TX Dallas, Torenko & Assocs. .........•.. 214-34CHl565, 
WA Mukineo, Systems Specialists .. , .. . ... 206-355-0404, 

NU DATA. 32 Fairview Ave.. Little ~ilver, NJ 07739, Tel: 201-
842-5757, TELEX: 271139, 1WX: 710-722-5754; Empl.: 
20; SIs. Mgr: Richard A Previte 

NU-MEDIA, 1075 Featherstone, Pontiac, MI48057, Tel: 313-
373-1165; FSC No.: 2450; Empl.: 26; SIs. Mgr: Brett W. 
Uncoln 

NUMERIX CORP., 20 Ossipee Ad., Newton, MA 02164, Tel: 
617-964-2500, TELEX: 948032, FAX: 617-969-4360 

NU-METRICS INC., Cedar Valley Bldg., Box 471, 
Vanderbilt, PA 15486, Tel: 412-628-6370, 800-346-2025, 
FAX:. 412~28-8875; Empl.: 12; SIs. Mgr: Bernie Ames 

NWL CAPACITORS, NWL Transformers. 8050 
Monetary Dr. Riviera Bch. FL 33404, Tel: 305-848-9009, 
FAX: 305-848-9011; Empl.: 20 • 

FAX: 609-298-1982 
NWL TRANSFORMERS, Rising Sun Rd, P.O. Box 358, 

Bordentown, NJ 06505, Tel: 609-298-7300, TWX: 510-
685-3645; EmpL: 225; SIs. Mgr: C. W. Harrison 
.. . . .. . .. . .. . .. .... . .. ... ..•.. . . ... .. .. A0 2303; 001857 

NYE, WILLIAM F. CO., Div. of New Bedford Thread 
Co. Inc., P.O. Box G-927, New Bedford, MA 02742-0927, 
Tel: 617-996-6721, TELEX: 940807; Empl.: 22; SIs. Mgr: 
Donald R Fairbanks 

NYL TITE, 3451 S. Clinton Ave.. S. Plainfield, NJ 07080, Tel: 
201-561-1300; Sis. Mgr: Frances Gould 

FAX: 803-393-5421 (x362) 
NYTRONICS COMPONENTS GRP., INC., 700 

Orange St, Dariington, SC 29532, Tel: 803-393-5421, 
TWX: 810-665-2182; FSC No.: 83125; EmpL: 502; SIs. 
Mgr: Mack W. Windham 
.... Aoll44-1157, 1192, 1248-1269, 1594-1600, 1979; 

Bo l019 

Local Sales Offices & Reps 
AL Huntsville, B.CJ. ...................... 205-529-4411 
AZ Tucson, Clemick & Assocs. ........... 602-749-4003 
CA Los Angeles, MG SIs. .....•........... 213-476-3113 
CA Sunnyvale, W.W. Posey ................ 408-746-0771 
CO Englewood, Component Sis. .......... 303-779-8080 
CT Bloomfield, Astrorep of New England 

FL Longwood, Beacon .................. . 
GA Chamblee, B.C.I. . .................... . 
IL Glendale Hgts., Beta ................. . 
IN Indianapolis, EMCI ........•..... , .... . 
KS Lenexa, MicI-Tec Assoc. ............. . 
MA Lowel~ Astrorep of New England .... . 
MI Ann Arbor, Kahsar SIs., Inc. .........•. 
MN Minneapolis, Dunlop ConsHs. ......•.. 
MO Sl Louis, Mici-Tec Assoc. ............ . 
NJ West Orange, National Atlantic ...... . 
NY Pittsford, WA Franklin Sis. ........... . 
NY Valley Collage, LRC Assocs. ......... . 
OH Cincinnati, Kahsar SIs., Inc. . .•...•.... 
OH Columbus, Kahsar SIs., Inc. .......... . 
OR TI9ard, Ettech, Inc. ................... . 
PA Narberth, Bresson Assocs. ........... . 
TX Dallas, Texoma ...................... . 
TX Houston, Texoma ........•........... 
UT Satt Lake City, Component Sis. ...... . 
VA Lynchburg, Bresson Assocs. ......... . 
WA Bellevue, Ettec .....•.................. 
WI Milwaukee, Beta ..................... . 
Can Ottawa,Ont, Dynasty Elctms. . ....... . 

Local Distributors 

203-243-3122 
305-332-1940 
404-455-0405 
312-790-9886 
317-253-1668 
913-541-0505 
617-459,7398 
313-769-0131 
612-544-1070 
314-275-8666 
201-731-0730 
716-2~51 

914-269-4435 
513-922-3133 
614-252-4009 
503-684-3458 
215-664-6460 
214-324-8097 
713-482-1432 
601-268-8440 
703-237-1304 
208-643-4330 
414-543-6609 
613-738-1200 

CA Garden Grove, Inductive Prods. .....•. 71~91-2572 
CA Gardena, Bell Inds. ............... ,... 213-515-1800 

Manufacturers and Sales Offices Directory 
CA San Diego, Mock '" ................... 619-560-0515 
CA San Diego, Neumann Elctms. . . . . . . . .. 619-695-3005 
CA Santa Clara, Cypress ................. 408-980-2500 
CA Sunnyvale, Bell Inds. . . . . . . . . . . . . . . . . •• 408-734-6570 
CA Thousand oaks, Bell ...............•. 805-499-6821 
CA Walnut A C.l •........ ~ ..•......•... 818-331-0735 
CO Englewood, Industrial Elctms.. . . . . . • . • . 303-694-9444 
CO Whealridge, Bell Inds.................. 303-424-1965 
IL Chicago, Bell Inds. .... . . . . . . . . . . . . . . . . 312-982-9210 
IL Chicago, Newark Elect ............... 312~8-4411 
IN Indianapolis, Bell Inds. ................ 317-634-8202 
MD Bettsville, Newark Elec. ............... 301-937-5085 
MD White Marsh, RESCO/Baltimore ...... 301-529-0500 
MA Needham, Cronin Elctms. ..•.......... 617-449-5000 
MA Woburn, Sterling Elec. ................ 617-938-6200 
MN Minneapolis, Joel Co. ................. 612-545-5669 
NY Farmingdale, Pride Elctrns. ...•......• 516-293-4020 
NY Hauppauge, Fairmont Elctms. ......... 516-231-3313 
NY Hauppauge; Jaco Elect............... 516-273-5500 
NY Plainview, Act Elect .................. 516-293~630 
NY Rome, Rome Elect ................... 315-337-5400 
NC Raleigh, Radio Eiec. Svc. ............• 919-781-5700 
OH Centerville, C.V. Clark. .. .. . .. .... . . . .• 513-435-3000 
OR Lake Oswego, Bell Inds. .............. 503-241-4115 
PA Montgomeryville, Pyttronic Inds. .. . . . .. 215-643-2650 
PA Philadelphia, Herback Rademan .....• 215-426-1700 
PA Philadelphia, PEl ...................... 215-568-7400 
PA York, E. C. L .......................... 717-B43~971 

TX Dallas, Wholesale Elect .............• 214-824-3001 
WA Bellevue, Bell Inds. ................... 206-747-1515 

OAK MATERIALS GROUP INC., Laminates Div .• 1 
Mechanic Street, Hoosick Falls, NY 12090, Tel: 518-688-
4379, TELEX: 710-965-9721; FSC No.: 53240; $Is. Mgr: 
Robert L Fidrych; Dis/. Mgr: Richard Spiak 

.all Swit;ch Sy~t;emB Inc. 

FAX: 815-459-5000 (x2218) 
OAK SWITCH SYSTEMS, 100 S. Main St, Crystal Lake, 

IL 80014, Tel: 815-459-5000, 1WX: 910-634-3353; FSC 
No.: 76854; EmpL: 500; Dis!. Mgr: Gary LeMaire 
. ... . .. . .. ..... .. . .. . .. .. . .. .. . .. . ... . . . .. Bol778, 1830 

Local Sales Offices & Reps 
AL Huntsville, Electramark, Inc. ....•..•..• 205-539-7040 
AZ Scottsdale, Harris & Croy ............. 602-951-9121 
AZ Tucson, Harris & Croy Inc. .....•...... 602-575-5109 
CA Granada Hills, C & N & Assocs., Inc. .• 818-895-2431 
CA San Mateo, Stewart/Fullerton & Assocs. 

.... ............. ..•..................• 415-570-7666 
CO Broomfield, Technet SIs. & Svcs. .....• 303-468-7777 
FL Winter Springs, Oak SwRch Sys., Inc. 

GA Norcross, Electrarnark, Inc. ........... . 
IL Crystal Lake, Oak SwRch Sys. Inc. . .. . 
IL Palatine, Golbeck/Milota •............ 
IA Cedar Rapids. Pattison SIs. ..........• 
KS Olathe, C-Tron, Inc. .................. . 
MA Acton, Boston Elctrns. Assocs. ....... . 
MI WMe Pigeon, Oak Switch Sys. Inc. .. . 
MN Maplewood, Ziegenbein Assoc., Inc ... . 
MO St Charles, C-Tron .................. . 
NE Omaha, 10 Neb ...................... . 
NJ Cherry HiI~ Eastern Elctms. .......... . 
NJ MountainSide, Henry G. Richter ...... . 
NY Fayetteville, Henry G. Richter ........ . 
NC Raleigh, Eastern Elctms. ............. . 
OH Cincinnati, JMK Elctms. .............. . 
OH Cleveland, JMK Elctms. .............. . 
OH Dayton, JMK Elctrns. ................. . 
OR Tigard, Matrix SIs. & Mkig. ....•....... 
PA Phoenixville, Henry G. Richter ....... . 
TX Dalles, DeIlTex Rep., Inc. ...........•. 
UT Sandy, Technet-Utah ................ . 
WI Brookfield, Ziegenbein Assocs., Inc. .•. 
Can Don Mills, Ont, R D. Assocs. ........ . 

Local Distributors 
AL· Huntsville, Component Distr .........•. 
AL Huntsville, Marshall Elctms. •.......... 
AZ Phoenix, Marshall Elctrns. .•.....•.... 
AZ Tempe, Harper SID ................. .. 
AR Little Rock, Component Distr. . ..•..... 
CA Chatsworth, Marshall EIctms. .•..•.... 
CA Compton, Harper SID ................ . 
CA Inglewood, Newark Elctms. .......... . 
CA Irvine, Marshall Elctms. ..........•.... 
CA Milpitas, Marshall Elctrns. ............ : 
CA Mountain VIBW, 110 Sis. Inc. ..•....... 
CA Palo ARa, Zack Elctms. .............. . 

305-699-4010 
404-446-7915 
815-459-5000 
312-705-0602 
319-395-9866 
913-829-0073 
617-264-4456 
616-483-7179 
612-772-1324 
314-928-6078 
402-895-4431 
6~62'2113 
201-233-4615 
315-637-6713 
919-876-7591 
513-271-3860 
216-886-7100 
513-43~228 

503-639-0325 
215-49~176 
214-991-7799 
801-572-3107 
414-785-1350 
416-444-0959 

205-883-7501 
2~1-9235 
602-498-0290 
602-987-1464 
501-277-6278 
819-407-4100 
213-979-5090 
213-671-7066 
714-859-5050 
408-943-4600 
415-968-10B0 
415-326-5432 

CA Rancho Cordova, Marshall Elctms. .... 
CA 8M Diego, Harper SiD .••..•.•........ 
CA San Diego, Marshall Elctms. ......•.•. 
CA San Francisco, Z8ck Elctms. ......... . 
CA Sunnyvale, Harper SID ............... . 
CO Denver, CSlD ........•..•............ c 

CO Denver, Newark Elctms. ............. . 
CO Englewood, Component Djslrs. ......• 
CO Thornton, Marshall Elctms. ...•......• 
CT Wallingford, Marshall EIctms. .•....... 
FL Fl Lauderdale, Marshall EIctms. .•.... 
FL Melboume, Component Distr. . •......• 
FL Orlando, Marshall Elctms. .....•....... 
FL W. Palm Beh., Wings Electro Sis. Co. 

GA Norcross, Component Distr .......•.... 
GA Norcross, Marshall EIctms. •.....•.... 
IL Chicago, Newark EIctrils. ..•..•......• 
IL Crystal Lake, Sub-Sern; Inc. •.......... 
IL Palatine, Ohm/Elctrns. .....•.....•.... 
IL Rosemont, Advent Elctms. .•.....•.... 
IL Schaumburg, Marshall EIctms. ...•.... 
IN Indianapolis, Advent Elctms. .......•.. 
IN Indianapolis, Graham EIctms. ....•.... 
IN Indianapolis, Marshall EIctms. ........ . 
KS Edwardsville, C. Tennent Co. ........ . 
KS Lenexa, Marshall Elctms. ..•.....•.... 
MD Gaithersburg, Marshall EIctms. ....... . 
MA Centon, Impact Sis. ..•.....•.......... 
MA Westborough, In-Stock ProdIs. ....•... 
MA Wilmington, Marshall Elctms. ....•.... 
MI Farmington Hills, Advent Elctms. ..... . 
MI Livonia, Marshall Elctms. ............ . 
MI Oak Park, Newark Elctms. .•......•... 
MN Minneapolis, Newark Elctms. ........ . 
MN Minneapolis, Northern. Inc. ........... . 
MN Plymouth, Marshall Elctms. .......... . 
MO Sl Louis, Olive Elctms. .•.....•.. ; ...• 
NJ Fairfield, Marshall Elctrns. ............ . 
NJ Mt Laure~ Marshall Elctms. .......... . 
NJ Springfield, Route Elctms. ............ . 
NM Albuquerque, Walker Radio ....•.....• 
NY East Syracuse, Modutex Corp ........ . 
NY Hauppauge, Fairmont Elec. . ..•....... 
NY Hauppauge, Marshall EIctms. ....•.... 
NY Jamaica, caison Co ................. .. 
NY Johnson City, Marshall EIctms. ......• 
NY Northport, Coke-el Aerospace Co. . ... 
NY Rochester, Marshall Elctms. ..•....... 
NC Raleigh, Component Distr. . ..........• 
NC Raleigh, Marshall Elctms. .....•......• 
OH Centerville, IPO ...................... . 
OH Dayton, Marshall EIctms. ............• 
OH Solon, Marshall EIctms. ..............• 
OH Westerville, Marshall EIctms. ..•....... 
OR Beaverton, Marshall Elctms. ..•....... 
OR Portland, Radar Elec. . ..•............• 
PA Pittsburgh, Marshall Elctms. ..•....... 
TN Nashville, Graham Elctms. .•.........• 
TX Austin, Marshall EIctms. ...•.......... 
TX Carrolnon, Marshall Elctms. .........•• 
TX Dellas, Component Distr. . .•......•... 
TX EI Paso, ldeallndl. Elect ...•......•... 
TX Garland, Newark EIctms. ............ . 
TX Houston, Marshall EIctms. ........... . 
TX Irvif19 Harper S. I. D. . •.....•.....•.... 
UT Satt Lake City, Marshall EIctms. ...•... 
WA Bellevue, Marshall Elctms. .•.......... 
WA Seattle, Radar EIec. ..•...........•.... 
WA Spokane, Radar EIec. •.....•.....•.... 
WI Brookfield, Marshall EIctms. •......•... 
Can Burlington, Ont, WhRe Radio .•......• 
Can Burnaby, B.C. Semad EIctm Dist •.... 
Can Calgary, Alberta, Semad EIctm Oist .• 
Can Downsview, Ont, Westbume Elctms. 

Can Markham, Ont, Sernad Elctrn. Dist ..•. 
Can Ottawa, Ont, Sernad Elctm. Dist ..•.•. 
Can Ottawa, Ont, Westbume EIctms. ..... . 
Can Pointe Claire, Semad Elctm. Dist .•... 

916-635-9700 
619-578-2500 
619-578-9600 
415-626-1444 
408-747-0333 
303-292-9594 
303-757-3351 
303-799-4916 
303-451-8383 
203-265-3822 
305-977-4880 
305-724-9910 
3~1-1878 

305-7~ 

404-441-3320 
404-923-5750 
312-784-5100 
815-459-4139 
312-359-5500 
312-297-8200 
312-490-0155 
317-874-2190 
317~8202 

317-297-0483 
913-441-1601 
913-492-3121 
301-840-9450 
617~21-15OO 
617-870-5750 
617~58-08tO 
313-477-1650 
313-525-5850 
313-987-0600 
612-331~5O 

612-944-1167 
612-559-2211 
314-426-4500 
201~2-Q32O 

609-234-9100 
201-379-7710 
5~2992 
315-437-7052 
516-231-3313 
516-273-2424 
718-525-5900 
607-798-1611 
516-754-2233 
716-235-7620 
919-787-7311 
91~78-98B2 

513-435-2086 
513-238-BOBB 
216-248-1788 
61~91-75BO 

503-644-5050 
503-232-3404 
412-963-0441 
615-367-4400 
51~7-1981 

214-233-5200 
214-644-0373 
915-779-6647 
214-494-5911 
71~95-92OO . 
21~21-o5OO 

601-485-1551 
206-747-9100 
206-282-2511 
509-747-3053 
414-797~OO 

41~2~ 

604-438-2515 
403-252-5664 

416-835-2980 
416-475-3922 
613-727~25 

613-737-5570 
51~94-Q860 

OAKTRON INDUSTRIES, INC. 704 30th St, Monroe, WI 
53566, Tel: 608-328-5560, TELEX: 260-266; FSC No.: 
07109; Empl.: 250; Sis. Mgr: J. F. Disch; Dis/. Mgr: Jim 
Hendrickson 

OAL ASSOCIATES, P.O. Box J, Escondido, CA 92025, Tel: 
619-743-7143, FAX: 619-743-2460; EmpL: 18; SIs. Mgr: 
Mark Lohkemper 

OAS INC., See Optimum Applied Systems 

OCEAN MARINE INSTRUMENT, P. o. Box 3963, 
Tustin, CA 92680, Tel: 714-~2-4827 . .. . ..•.. .. 002140 

OCTAGON SYSTEMS, 6510 W. 91st Ave.. Westminster, 
CO 60030, Tel: 303-426-8540, TELEX: 4931919 

752 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
ODELl, M. P., CO., 1620 Chesapeake Dr, Hoffman Estates, 

IL 60195, Tel: 312-991-2828; SIs. Mgr: Maria McClurkin 

OECO CORP, 4607 S.E International Way, Milwaukie, OR 
97222, Tel: 503-659'7932, TELEX: 36-0350; FSC No: 
95266; SIs. Mg,: Dave Fuller 

OGALLALA ELCTRNS, Div. Arnold Engrg. Co., Box 59, 
Ogallala, NE 69153, Tel: 308-284-4093, FAX: 308-284-
4093 (ext 29); Empl: 37; SIs. Mg': H. L Harrington 

FAX: 614-486-0743 
OHIO SEMITRONICS, INC., 1205 Chesapeake Ave., 

Columbus. OH 43212, Tel: 614-486-9561 ; FSC No.: 12066; 
Empl: 36; Sis. Mg,: G. Clagett.... . .. B.1902-1917; 

0.1306-1309 

Local Sales Offices & Reps 
AZ. Tucson, Sheldon Equip................ 602-722-1452 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Hayward, FLW,lnc .................... 415-786-9070 
CT Wallingtord, Pat Jenks Assocs. . . . . . . .. 203-265-9939 
FL Orlando, Datarep ..................... 305-843-5224 
GA Marietta, FLW ........................ 404-424-1731 
IL Columbia, R L Weisheimer & Assocs. 

IL Park Ridge, Elctm Instr. Assocs. ..... . 
MD Baltimore, Electra-Tech, Inc .......... . 
MA Danvers, Pat Jenks Assocs. .. 
MI MiHord, TMS ......................... . 
MN Minneapolis. The Mark Co ............ . 
NJ Garwood, E R Mertz, Inc. " .......... . 
NY Latham. L -Tron Corp. . ................ . 
NC Charlotte, Zelco Assocs. ............. . 
OH Dayton, Mohawk Intronics ........... . 
OH No. Ridgeville, TMS, Inc .............. . 
OR Portland, Topp Engrg. SIs. Corp ...... . 
PA Carnegie, Flow Media ............... . 
PA Frazier, FLW, PA, Inc ................. . 
TN Mernphis. JordanlMarlarlHale, Inc ... . 
TX Houston, Scienlific SIs. Co. . ......... . 
TX Richardson, Scientific SIs. Co. . ...... . 
UT Sa~ Lake City, MC Squared, Inc. . .... . 
WA Bellevue, Topp Engrg. SIs. Corp. .. 

618-281-4148 
312-298-2290 
301-677-8344 
617-777-5600 
313-360-1514 
612-933-3026 
201-272-0687 
518-765-5032 
704-541-6122 
513-434-6873 
216-327-3527 
503-244-7265 
412-278-6055 
215-251-9700 
901-452-7441 
713-46(}'9170 
214-231-6541 
601-298-3368 
206-747-5400 

FAX: 312-675-1505 
OHMITE MANUFACTURING CO., 3601 W. Howard St, 

Skokie, IL 60076, Tel: 312-675-2600, TELEX: 72-4433, 
TWX: 91(}'223-0605; FSC No.: 44655 
.............................. A·1980-1994,2094-2095 

OHMTEK 
SFERNICE. INC. 

FAX: 716-283-5932 
OHMTEK INC., Sfernice Group Company, 2160 

Liberty Dr, Niagara Falls. NY 14304, Tel: 716-263-4025; 
FSC No.: 57489; Empl.: 175; Sis. Mg,: William Cuviello 
. . .. . . •. . .. . . . . . . . . .. . •. . .. . .. . .. ..• A·1848, 2020-2025 

Local Sales Offices & Reps 
AZ. Scottsdale, Semper Fi SIs., Inc. . . . . . . .. 602-991-4601 
CA ,Chalsworth, Rattech .................. 618-7Q(}.0933 
CA Del Mar, Chapman & Chapman ....... 619'755-0412 
CA Glendale, Mission Mktg. Grp. . . .. . . .. .. 618-247-9110 
CA Santa Clara, I Square, Inc. ............ 408-968-3400 
CO Denver, West Inc. .................... 303-477-6160 
FL St Petersburg, J.G.J. Assocs. ......... 613-343-2679 
IL Downers Grove, Richmar Elctms. ..... 312-968-0116 
IN Fl Wayne, John F. KiHoil Co. . . . . . . . . .. 219'436-7233 
IA Hiawatha, Ard SIs. .................... 319'393-6392 
MA Sterling, Compatible Comps., Inc ...... 617-422-7641 
MI Jackson, T.P.S. & Assocs. ............. 517-783-1722 

MN Minnaapolis, Dunlop Conslts. .. 
NJ Piscataway, R P. Luce & Co. .. 
NY Chappaqua, Micrel, Inc. ....... . 
NY New Hyde PI<, R P. Luce & Co ....... . 
NY Rochester, Fritz Dasson ............ .. 
OH Wooster, T.P.S. & Assocs. ............ . 
OR Beaverton, Eclipse Mktg. Grp ......... . 
PA Wynnewood, Melz-Benham Assocs., Inc. 

612-544-1070 
201-752-8750 
914-238-4961 
516-437-4550 
716-338-1699 
216-264-0971 
503-642-1661 

....................................... 215-896-7300 
TX Richardson, Pro-Comp Sis. Co ........ 214-669'1500 
UT Sa~ Lake City, West Inc. .............. 601-466-5739 
WA Redmond, Eclipse Mktg. Grp. ......... 206-685-6991 
Can Rexdale, Ont, Source Elctms. . . . . . . . .. 416-675-6235 

Loc.el Distributors 
MA Sterling, Compatible Comps. Oves. .... 617-422-7356 

OK INDUSTRIES, INC., 4 Executive Plaza, Yonkers, NY 
10701, Tel: 914-969'6800, TELEX: 12-5091; Ernpl.: 200; 
Sis. Mg,: John Malboeuf 

OKONITE CO, Box 340, Ramsey, NJ 07446, Tel: 201-825-
0300, TWX: 71 (}'968-1 017; Empl: 1700; Sis. Mg': F. R 
Postma 

OLEKTRON CORP., Signal Technology Corp" 61 
Sutton Road, Websler, MA 01570, Tel: 617-943-7440, 
TELEX: 71(}.347-1602, FAX: 617-949'1604; FSC No.: 
32252 

OLFLEX WIRE & CABLE, INC., 30 Plymouth Street, 
Fairfield, NJ 07006, Tel: 201-575-1101, TELEX: 13(}'327, 
ESYLNK: 201-575-7176; Empl.: 25; SIs. Mg,: Michael R 
Picone 

OLIVER ADVANCED ENGINEERING, 320 W. Arden St, 
Glendale, CA 91203, Tel: 618-24(}.OO6O, TWX: 51(}.6Q(}. 
8099, FAX: 818-24(}.6131; Empl.: 28; Sis. Mg,: J. Gilberts 

OLYMPIC WIRE & CABLE, 1 Madison Rd., Fairfield, NJ 
07006, Tel: 201-227-7996, FAX: 201-227-1606; FSC No: 
63630; Empl.: 35; Dist. Mg,: Yvelle Archer 

OMEGA ENGINEERING, Box 4047, Staniford, CT 06907, 
Tel: 203-359-1660, TELEX: 99-6404; Empl.: 500; Sis. Mg,; 
Peter Cesiraghi & Nelson Hart 
..... B·1779, 1860-1861, 1932-1933; C·1891; 0.1013, 

1099, 1136, 1177, 1312, 1392-1393, 1420 

OMEGA PRECISION CORP., 1384 Pompton Ave., Ceder 
Grove, NJ 07009, Tel: 201-256-3422; FSC No.: 9Y506; 
Empl: 16; Sis. Mg,: Leon Komsa 

Local Sales Offices & Reps 
CA Mountain View, Lindsay Assocs. ...... 415-965-3307 
CO Littleton, TMC ........................ 303-773-0643 
MD BaRimore, Bernard Wh~e & Co., Inc. . .. 301-484-5400 
OH Hudson, J. A. Chluda & Assocs. ....... 216-65(}'1638 
PA Westfield, Roberson Assocs. .......... 201-256-3422 

OMNIBYTE CORP., 245 W. Rooseve~ Rd., Bldg. 1-5, W. 
Chicago, IL 60185, Tel: 312-231-6860, 1-60(}.638-5022, 
FAX: 1-312-231-7042; EmpL: 36; Sis. Mg,: Mike Hansen 

OMNIPrint 
FAX: 408-747-0358 

OMNIPRINT, INC., 1168 Elko Drive, ~unnyvale, CA 94069, 
Tel: 408-745-6400; Empl.: 12 ....... , ............ 0.1100 

Local Sales Offices & Reps 
CA Irvine, OBI Distrs. .................... . 
CA Mountain View, 1/0 Sis. Inc. . ........ . 
IL Arfington Heights, Coombs Assoc., Inc. 

NJ Fords, Martin Data ................... . 
TX Austin, The Thorson Co .............. . 
TX Dallas, The Thorson Co ............. .. 
TX Houston, The Thorson Co. ........... . 
WI Milwaukee, Coombs Assocs., Inc. ., .. . 

714-25(}'9003 
415-968-1 060 

312-439'9610 
201-738-7200 
512-345-1985 
214-233-5744 
713-771-3504 
414-351-6123 

OMNI SPECTRA, INC., Microwave Subsystems Div, 
2626 So. Hardy Dr, Tempe, AZ. 85262, Tel: 602-966-1471, 
TWX: 91(}'95(}.1296; SIs. Mg': Carl Sebum; Dist. Mg,: 
Carl Sebum 

OMNI SWITCH USA, INC., 21630 N. 19th Ave, Ste. 8-16, 
Phoenix, AZ. 65027, Tel: 602-562-0629, FAX: 602-562-
0665; Empl: 100; Sis. Mg,: Laurie Ball 

ONANP 
OMNITEK, INC, P.O. Box 102, 820 Pennsylvania Blvd., 

Feasterville, PA 19047, Tel: 215-355-4443, TWX: 51(}.667-
1730; FSC No.: 54316; Sis. Mg': Frank Shandelman 

OMRON ELCTRNS., INC., Control Comps. Dlv., 
One E Commerce Dr, Schaumburg, IL 60173, Tel: 312-
843-7900, TWX: 91(}'291-2494, FAX: 312-843-7767 (ext 
8568); Empl: 209; Sis. Mg,: F. Newburn 
.............................. B·155O-1554, 1780-1781 

Loc.el Sales Offices & Reps 
CA Anaheim ............................. 714-978-6006, 
CA Cupertino ............................. 408-255-9231 
IL Schaumburg.. .. .. .. . .. .. .. .. .. .. .... 312-843-7900 
KS Kansas City .......................... 913-262-0560 
MA Danvers .............................. 617-774-6501 
MI Detroil ................................ 313-357-6666, 
PA Wayne.. .. .. .. .. .. . .. .. .. .. .. . .. . .... 215-964-9376 

OMUTEC, Odetics, Inc, 1515 S. Manchester Ave., 
Anaheim, CA 92602, Tel: 714-758-0200, TWX: 91(}'594-
1461; SIs. Mgr: Stan TomUnson 

ONAN POWER/ELECTRONICS, 4601 W. 61st St, 
Minnaapolis, MN 55437, Tel: 612-921-5600, FAX: 612-
921-5627; F~_No.: 32:577; SIs. Mg': John R Michael 

ONEAC CORPORATION, 27944 N. Bradley Rd., 
Libertyville, IL 60048, Tel: 312-616-6000, 60(}.243-4543; 
Sis. Mg': Frank Brletich 

Authorized Distributo,s 

New and Used Electronic Test Equipment 
Sales. Service • Rental • Leasing 

21418 Parthenia St.. Canoga Park, CA 91304 • (81 B) 996·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

EEM 1988 North American offices only_ For worldwide reps & distributors, see Vol. W. 753 



ONEAC 

ONSET COMPUTER CORP. 199 Maln St, PO Box 1030, 
N. FaJrnouIh, MA 02556, Tel: 617-563-2267, TElEX: 
469915; Empl: 8; SIs. Mgr" Lon Hocker 

OPAMP LABS, INC.; 1033 N. Sycamore Ave., Los 
Angeles, CA 90038, Tel: 213-934-3566; FSC Il10.: 24699; 
Empl: 18 ....................................... Do1015 

9 EK 

FAX: 214-542-1739 
OPTEK TECHNOLOGY, INC., 345 Industrial Blvd., 

McKinney, TX 75069, Tel: 214-542-9461, 1WX: 910-860-
5625; EmpL: 610; SIs. Mg," James TraulWein; Dis/. Mg," 
BeI1y Renfro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. a-1278 

LocsJ Sales Offices & Reps 
AZ Scottsdale, Eart & Haas Assoc. ....... 602-994-3813 
CA Escondido, Uni Rep .................. 714-746-5131 
CA Santa Clara, Criterion ................. 408-988-6300 
CA Thousand Oaks, Sc Cubed ........... 805-498-7307 
CA Tustin,Sc Cubed ..................... 714-731-9206 
CO Whee1ridge, Waugaman Assocs. ...... 303-423-1020 
CT Madison, Conti-Younger Assocs. ..... 203-245-1136 
FL Coral Springs, H A I .................. 305-752-7520 
FL Melbome, H A I .. .. .. .. .. .. .. .. .. .. ... 30~78-1639 

FL T8I11l8. HAl ........................... 813-963-0743 
IL Rolling Meadows, KMA SaJes ......... 312-398-5300 
IN Indianapolis, J & W SaJes .. .. .. .. .. ... 317-842-3740 
MA Burlington, Conti-Younger Assocs. .... 617-273-1582 
MI Grosse Pointe PI<., Greiner Assocs. ... 313-49lHl188 
MN Eden Pralre, EIcIm. InnovaJors ........ 612-94 HI830 
MO St Louis, Engineering Services ....... 314-997-1515 
NY Clark Mills, KLM/Gamer .............. 315-853-6126 
NY Manhasset, Win-Cor EIeC. ............ 518-627-9474 
NY Pittsford, KLM/Gamer ................ 718-381-11350 
NY Syracuse, KLM/Gamer ............... 315-458-6214 

Manufacturers and Sales Offices Directory 
OH Rocky River, Norm Case Assocs. . . . .. 218-333-0400 
OR Togard, Vantage Corp. ................ 208-455-3460 
PA Prospect Pari<, EH Sis. Co. ............ 215-534-3340 
TX Au$lin, ProSales ......... ,............. 512-467-9947 
TX Dallas, Prosales ...................... 214-492-8870 
TX Houston, Prosales .................... 713-49~130 

UT Salt Lake City, Waugaman Assocs. ... 801-261-0802 
WA Bellevue, Vantage Corp ............ ,.. 208-455-3460 
WA Spokane, Vantage Corp. ... , .......... 508-924-4410 
WI Milwaukee, KMA ....................... 414-258-1771 

LocsJ Dis/Jibutots 
Az Tempe, An1hem .................... .. 
CA Chatsworlh, Anthem ................ .. 
CA East Irvine, Anthem .................. . 
CA San Diego, Anthem .................. . 
CA San Jose. Anthem .................. .. 
CA Tustin, AVED ........................ . 
CO Englewood, Anthem ................ .. 
IL Elk Grove Village, RM Elctms. ..... ; .. 
IL PaJetine, Ohm EIctms. .............. .. 
IN Indianapolis, AM Elclms. ............ .. 
MA Andover, R2 Elclms. ................. . 
MA Newton, Greene Shaw .............. .. 
MI Grand Rapids, RM Elctms. .... . 
MN Fridley, Voyager .................... .. 
NJ West Berlin, General Comps., Inc. .... . 
NY New York, Moneloa Elclms. ......... . 
NC Greensboro, Golden Elclms. ......... . 
WA Belleview, Bell Indo. ................ .. 
WI Milwaukee, Taylor .................. .. 

602-968-3888 
818-700-1000 
714-768-4444 
618-453-9005 
408-295-4000 
714-258-8258 
303-790-4500 
312-364-6622 
312-358-5500 
317-291-7110 
617-470-3777 
617-968-8900 
618-531-9300 
612-571-7766 
608-768-6767 
212-764-3028 
918-294-4653 
208-747-1515 
414-241-4321 

OFTELECOM, INC. 15930 Luanne Dr. Gailhersburg. MD 
20877, Tel: 301-840-2121, FAX: 301-948-6357; FSC No.: 
59338; EmpL: 50; Sis. Mgc Harish K Jaln 

OPTICAL & CONDUCTIVE COATINGS, Meridian 
Inds., Inc. 428 N. Buchanan Cir. 68, Pacheco, CA 94553, 
Tel: 415-798-6066, TELEX: 470166 HQ WNCK; FSC No.: 
9U775; EmpL: 8; Sis. Mgc Glenn G. Grupe 

OPTICAL ELECTRONICS, INC. 2700 E. Bisby Rd., 
Tucson, AZ 85706, Tel: 602-888-8811, TELEX: 283347 
(via RCA); FSC No.: 5962; Empl.: 16; SIs. Mg," Victoria 
Acosta 

OPTICS FOR RESEARCH, INC. P.O. Box 82, Caldwell. 
NJ 07006, Tel: 201-228-4480, TELEX: 130-224, FAX: 201-
228-0905; ErnpL: 21; SIs. Mg," Donald K Wilson 

OPTIM~ 
FAX: 404-496-4041 

OPTIMA ENCLOSURES, 2166 Mounlaln IndL Blvd., 
Tucker, GA 30084, Tel: 404-496-4000, 1WX: 810-768-
3967; FSC No.: 10110; Empl.: 250; Sis. Mg," Robert J. 
Tomlin ................................... C-1063-1066 

LocsJ Sales Offices & Reps 
AZ Scottsdale, Arcom Sis. ................ 602-947-5745 
CA Brea, Masco Elctms. ....... '. . . . . . . . . .. 714-528-0866 
CA Santa Clara, Nova-Tronix ............. 408-727-9530 
FL Oviedo, Conley & Assocs., Inc. ........ 305-365-3283 
GA Atlanta, Optima Enclosures ........... 404-496-4000 
IL Itasca, Janus, Inc. .... .. .. .. .. .. .. .. ... 312-250-9650 
KS Kansas CiIy, BC Elclm. SIs. ........... 913-342-1211 
MD Randallstown, Beacon North. . . . . . . . .. 703-478-2460 
MA Millis, Selmerk Assocs., Inc. ........... 617-378-2914 
MN Minneapolis, Holgren Assocs. ......... 612-788-7641 
MO Ferguson, BC EIcIm. Sis. ............. 314-521-6683 
NJ Berkeley, Cambridge Allen ............ 201-464-0203 
NJ Marlton, Beacon North.lnc. . . . . . . . . . . .. 608-598-9456 
NY Binghamton, Ei'Tllire Tech. Assoc. . . . .. 607-772-0651 
OH Cleveland, C. A. Robinson Co. ........ 218-473-6044 
OH Dsyton, C. A. Robinson Co. ........... 513-278-7969 
TX Austin, Matthews & Assocs. . . . . . . . . . . . 512-348-2969 
TX Dallas, Mellhews & Assocs............ 214-248-7881 
VA Sterling. Beacon North .. .. . . .. . .. . . . .. 703-478-2460 
WI Waukesha, Janus, Inc. ...............• 414-542-7575 

Local Dis/Jibutors 
CO Lakewood, Candal. Inc. ............... 303-935-7218 
CT Clinton, Selmerk Assocn ............. 203-573-9088 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 

OPTIMA PRECISION, INC., 3626 Highlide Drive, Rancho 
Palos Verdes, CA 90274, Tel: 800-544-4418, 213-377-
4118, FAX: 213-544-0264; Empl.: 6 

OPTIMATION, See Julie Research Labs 

OPTIMEM, 435 Oakmead Parkway, Sunnyvale, CA 94086, 
Tel: 408-737-7373, 1WX: 910-338-9615; EmpL: 120; SIs. 
Mg,_' Tom Jarrell; Dist. Mg," Tom Jarrell 

OPTIMIZED DEVICES, INC. 220 Malble Ave., 
Pleasantville, NY 10570, Tel: 914-768-6100; EmpL: 30 

OPTIMUM APPLIED SYSTEMS, 145 Palisade St, Dobbs 
Ferry, NY 10522-1696, Tel: 914-693-9001, TElEX: 
646141:FSA PBO OOBB; Empl.: 30; Sis. Mg,; H. Joseph 
Braid 

OPT INDUSTRIES INC. 300 Red School La., Phillipsburg. 
NJ 08865, Tel: 201-454-2600, 1WX: 510-235-2920; Ernpl.: 
450; SIs. Mg," John T. Caln 

OPTOELECTRONICS, INC., 5821 N.E. 14th Ave., Ft 
Lauderdale, FL 33334, Tel: 305-771-2050, TElEX: 514849, 
FAX: 305-771-2052; EmpL: 25; SIs. Mg," L R HufII; Dis/. 
Mg," L R HufII 

OPTOELECTRONICS/TEXTRON, 1309 Dynamic St, 
Petaluma, CA 94975-0039, Tel: 707-783-4181, TElEX: 34-
0186; Empl.: 175 

OPTO PLUS, 25922 Minerva Ct, Mission Viejo, CA 92691, 
Tel: 714-380-8654 ............................. a-l077 

OPTO TECHNOLOGY, INC. 562 Chaddick Dr. Wheeling. 
IL 60090, Tel: 312-537-4277, FAX: 312-537-4785; EmpL: 
35; SIs. Mg," Richard E. Hegberg 

Local Sales Offices & Reps 
CA San Clernante, Sigwell Enlprs. ........ 714-492-6127 
IL Des Plainas, Coombs Assocs. ........ 312-298-4830 
IA Cedar Rapids, OmnHec, Inc. ......... 612-881-4447 
MD Banimore, Stitzer Assocs. ............. 301-823-2600 
MI Bloomfield Hills, Enco Mklg. .......... 313-642-0203" 
MN Edina, Omni-Tec, Inc. ................. 612-881-4447 
NJ Springlield, F. F. Sylvester Assocs. .... 201-378-3324 
NJ Springlield, F. F. Sylvester Assocs. .... 212-344-3155 
NY Rochester, A.J ElecIromerketing ...... 718-428-3598 
PA Paoli, Stitzer Assocs. ................. 21~55oo 
TX Plano, Vielock & Assocs. .. .. .. .. .. .... 214-881-1940 

--
i ~ ]=~ Q ~ _=.~ 

FAX: 714-893-0867 
OPTO 22, 15461 Springdale St, Huntington Bch., CA 92649, 

Tel: 714-891-5861, TELEX: 692-386; EmpL: 120 
........................................... a-1556-1557 

Local Dis/Jibutors 
AL All Principal Cities, Haminon Avnet Elclms. 
AL Birmingham, Industrial Elec. Supply ... 205-958-8504 
AL Mobile, Indl. Elec. ..................... 205-342-8809 
AI< All Principal Citias, Pioneer-Standard Elclms. 
AR Little Rock, Carnon Bates... . . .. . ... .. 501-562-9100 
CA Brea, John Henberger Co. ............ 714-67HI841 
CA Huntington Beach, OpIo 22 Distibulor Sis. 

....................................... 714-891-5861 
CA San Diego, John Henberger co. . . . . . .. 618-292-5772 
CA Santa Clara, Manco .. .. .. .. .. .. .. .. ... 408-498-6611 
GA Atlanta, Indl. EIec. ..................... 404-578-0300 
IL Elk Grove Village, GBL Goold Elctms. 

IL Moline, Jim Otis .................... .. 
IN Indianapolis, Neff Engrg. ............ .. 
MA N. Redding. Martindale Assocs. ...... . 
MI Brighton, Fox Sys. .................. .. 
MI Grand Rapids, Smnh Instrs. .......... . 
MN St Paul. Kim Controls .............. .. 
NE Omaha, Jim Otis & Assocs. .......... . 
NJ Newarl<, Norman Bragar ............ .. 
NY Glen Head, Uvera-Polk Assocs. .. , ... . 
NC Charlotte, Mill Power ................ . 
OH Centerville, I. P. D. .. ................ .. 
OH Columbus, Great Lakes Controls Corp. 

312-593-3220 
308-762-9311 
31 N141-9244 
617-664-0355 
313-227-4497 
618-245-1195 
612-780-2991 
800-447-1417 
201-344-1100 
518-758-9300 
704-527-8632 
513-435-2086 

..................................... ,. 614-451-7872 
OH Norlh Royalion, Great Lakes Controls Corp. 

. . . . . . . . . . . . . . . . .. ... . . . . . . .. . .. . .. .. .. 218-582-0020 
OK Tulsa, Carnon Bales .................. 918-250-1178 
OR Poriland, Pacific Control Supply. . . . . . . 503-248-2033 
PA King 01 Prussia, Applied Controls ..... 215-265-3832 
PA Pittsburgh, Great Lakes Control Corp. 

. . . .. . .. . . . . . . . . . . . .. . . . .. . . .. . .. .. .. .. 412-341-8922 
TX Dallas, lnotek ......................... 214-243-7000 
WA Redmond, Cascade Controls ......... 208-881-11843 
WI Germantown, Professional Control Corp . 

....................................... 414-251-3000 
WI Milwaukee, Taylor Elclrns. ............ 414-241-4321 

754 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

FAX: 409-255-5555 
ORAM HIGH VOLTAGE, P.O. Box 1176, Dayton, TX 

77535, Tel: 409-25&5553, TELEX: CRAM 628-382-40; 
EmpI.: 15; Sis. Mgt: Frank Su •........... Do1858-1859 

Local Distributors 
United Stales. Power Group. Inc./Bob Pampin 
....................................... 914-279-7166 

ORBIT INDUSTRIES, Countis Industries. 2670 
LockheedWay,CarsonCity,NV89706, Tel: 702-88.2-6123; 
Empl: 11; Sis. Mgr: James T. Countis 

ORBIT INSTRUMENT CORP., 80 Cabot Ct, 
Hauppauge. NY 11788, Tel: 51 &435-8300, TWX: 510-
221-2122; FSC No.: 11263; Sis. Mgt: carl Frommeyer 
....................................•.. S·1831; Doll39 

Local Sales Offices & Reps 
CA San Diego. Orbit Instr. Corp. .......... 619-566-3437 

ORBIT INSTRUMENT OF CAL, 6431 Global Dr. 
Cypress. CA 90630, Tel: 714-527-0561, TWX: 510-221-
2122; FSC No.: 11263; Sis. Mgt: Graham Vernon 
.. ...... ....... .... .•. .•....... ........ S·1831; Doll39 

Local Sales Offices & Reps 
CA San Diego, D. Cary .................•. 619-222-8839 
CA San Diego, Orbit Instr. Corp. .......... 619-566-3437 
MA Tewksbury, Delcon SIs. ............... 617-851-9911 

ORCUS, Box 16022. Kansas City, Me 64112, Tel: 913-782-
9781, TELEX: 4994037, FAX: 913-782-3894; Sis. Mgt: 
Manlord Eaton 

ORIEL CORP. 250 Long Beach Slvd.. Stratford. CT 06497-
0872, Tel: 203-377-8282, TWX: 71 0-453-8719; Empl: 149; 
Sis. Mgt: Peter Nero 

FAX: 213-515-2879 
ORIENTAL MOTOR U.S.A. CORPORATION, 2701 

Toledo Street. Su~e 702, Torrance, CA 90503, Tel: 213-
515-2879, TELEX: 664231 ORIENTAL TRNC; Empl: 15; 
SIs. Mgt: Don Stephens ... S·1245-1246, 1263; C·1691 

Local Sales Offices & Reps 
CA Santa Clara. Oriental Motor U.sA Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-986-2655 
IL Rolling Meadows. Oriental Motor USA Corp. 

...................•...............•... 312-577-0310 
NJ Fairfield. Oriental Motor USA Corp. .. 201-88.2-Q480 

ORION INSTRUMENTS, INC. 702 Marshall St. Redwood 
City, CA 94083, Tel: 415-381-8883. TELEX: 530942; Sis. 
Mgr: Bob Reynolds 

ORMEC SYSTEMS CORP., 19 Unden Park, Rochester, 
NY 14625, Tel: 716-385-3520, TELEX: 510-001-5941; 
Empl: 50; Sis. Mgr: Richard Morgan 

ORTEL CORP. 2015 W. Chestnut St. Alhambra, CA 91803, 
Tel: 818-281-3636, TELEX: 752434; Sis. Mgt: Brent J. 
Ware 

OSBORNE TRANSFORMER, 19636 Derby St.; Detroit. 
MI 48203, Tel: 313-388-4136; Empl: 20; Sis. Mgt: J. R 
Osborne 

OSCILLATEK, K & L Microwave, 620 North 
Undenwood Dr. Olathe, KS 66062. Tel: 913-829-1777, 
TELEX: 437045, FAX: 913-829-3505; FSC No.: 57693; 
Empl: 64; SIs. Mgr: Bob Goodwin .....•. A·1440-1441 

Local Sales Offices & Reps 
AL HuntsVille, Baacon EIctms. ..... : . . . . . • 205-881-5031 
AZ Scottsdale, Thorson Desert States . . .. 602-998-2444 
CA Carlsbad, Martronix ................... 619-729-2656 
CA EI Toro. Martronix ......•............• 714-65&0632 
CA Newbury PI<., Martronix .......•....... 605-499-6385 
CA Palo ARo. Home Electro SIs. .......... 415-494-6777 

co Aurora. Thorson Desert Stales •..•.. .. 303-671-7344 
FL Boca Raton. Beecon EIctms. .....•.... 305-997-4518 
FL Clearwater, Beecon EIctms. ........... 813-796-2378 
FL Longwood. Beecon EIctms. ......•.... 305-332-1940 
GA Atlanta. Beecon Elctms. . . . . . . . • . . . . . .. 404-25&9640 
IL Barrington. R-Tek .............•....... 312-382-4600 
IN Ft Wayne. R-Tek ..................... 219-432-8783 
IA Cedar Rapids. Midwest Tech. SIs. ..... 319-365-4011 
KS Gooddard, Midwest Tech. Sis. •....... 318-794-6565 
KS Lenexa. Midwest Tech. SIs. ........... 913-888-5100 
MD Burtonsville, Eastern Instrmn ......... 301-384-8500 
MA Needham, Addelco Corp. ............. 617-444-4754 
NM Albuquerque, Thorson Desert States 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. 505-293-8555 
NY Fairport. bbd Elctms, Inc. ..........•.. 716-425-1112 
NY Huntington. C. R Mayer Co. Inc. ...... 516-692-4221 
NC Raleigh. Beacon Elctms. .............. 919-787-0330 
OH Miamisburg (Dayton), EIctm Comps. Inc. 

· . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 513-866-3340 
OR Beaverton. Thorson Co. Northwest ... 503-644-5900 
PA Southampton. Eastern Instrmn 01 PA 

· • . . . . . . • . . . . . • . . . . . • . . . . . . • . . . . . . . . • .. 215-355-7700 
TX Dallas. McDonald Assocs. ............ 214-239-7236 
WA Bellevue, Thorson Co. Northwest ..... 206-455-9180 

OSCILLOOUARTZ. B & J Marketing. 17074 Dearbom 
St. Northridge. CA 91325, Tel: 818-993-0048, TELEX: 650 
2068183, FAX: 818-993-5758; Empl: 125; Sis. Mgr: Alain 
Jendly 

OSHINO ELECTRIC LAMP WORKS, L TO., 5-2, 
Minami-Shinagawa 2-chome. Shinagawa-Ku, Tokyo. 
Japan. Tel: 03-471-8548, TELEX: 0242-2117, FAX: 03-
450-3939; Empl: 300; SIs. Mgt: T. Koyama 
........................................... S·1146-1147 

OSLO CONTROLS. 328 Industrial Ave.. Cheshire, CT 
07096-1511, Tel: 203-272-2794; Sis. Mgt: J. J. Martinez 
................................................. S·l782 

Local Sales Offices & Reps 
AZ Scottsdale. SSE ...................... 602-483-0363 
CA Bras. MASCO Elctms, Inc. ............ 714-529-0866 
CA Mountain View, Westech SIs. ...•.•... 415-961-1422 
CO Englewood. CompuTech Mktg. ........ 303-773-3981 
CT Glastonbury, Pace Assocs. ........... 203-659-2266 
IL Wheaton. Chadra-Schilke Assoc. ..... 312-653-8126 
IA Anamosa. WG Controls. . . . . .. . .. . .. .. 319-482-3456 
MD Silver Spring. L G. Wh~e & Co. ....... 301-434-1555 
MI Troy, C. B. Jensen .................... 313-643-0506 
MN Minneapolis. Jos-Co/Melius. Inc. . .. . .. 612-861-3343 
NJ Caldwel~ Grimm. Siegal Assocs, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-575-9300 
NY Syracuse, Canavan-Scanlon Assocs, Inc . 

.................... ............. . ' ..... 315-437-1271 
OH Cincinnati, O. H. Bromberg & Assocs. 

....... ........... . ................. 513-771-9333 
OH Cleveland, KT I DEPCO ............... 216-442-6200 
PA Edgemont. WhHe/Whiddelt Co. ....... 215-353-6343 
TX Dallas. Glidden Elec1ro Equip. . . . . . . . .. 214-341-0610 
WA Mercer Island, J. H. Andersen & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 208-232-0484 
Can Scartlorough. On!.. Banke EIctms. ..... 418-477-7722 

Local Distributors 
CA An_m. Deco EIctms., Inc. . . . . . . . . . .. 714-830-8252 
CA Gardena. Cat~omia Switch & Signal 

.................. .•................. 1-800-421-2471 
CA Los Angeles. Mester Distrs. ........... 213-452-1229 
CA Riverside, EIctm Supply .............. 714-787-9220 
CA San Diego, Deco Elctms, Inc. ......... 619-693-1595 
CA San Jose. Cypress Elctms. . . . . . . . . . . 1-600-538-5112 
CA Tustin. Western Switches & Controls. Inc. 

...................•................... 714-259-8144 
CA Van Nuys. Wes Garde Components .. 213-873-4802 
CO Aurora. Jet EIctm Supp.. Co. Inc. ..... 303-364-1000 
CT Waterbury, Century Elec. Supps.. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 203-755-0405 
CT West Hartford, Wes Garde Components 

.. . . ..•. . . . .. . . .. .. . . . . .. . . . . .. .. . .. . .. 203-527-7705 
FL Lakeland, A A EIec. ................... 800-237-8274 
FL Lakeland, Wes Garde Components... 813-844-7564 
IL Carol Stream. Wes Garde Components 

.............•.....•...........•..... l-6OQ-323-9431 
IL Crystal Lake. Sub Sam ............... 815-459-4139 
IN Indianapolis. Mar EIctms, Inc. .. / ....... 317-633-6699 
MA Canlon.lmpact SIs. Co. Inc. ......•... 617-621-1500 
MI St Clair Shores. SPEMCO, Inc......... 313-771-2700 
MN Minneapolis, EIctm Center,lnc. ....... 612-371-5200 
Me Maryland Hgts.. LCOMP, Inc. .......... 800-325-1393 
NJ Mt Laure~ Wes Garde Components .. 609-778-6190 
NJ Oakland, Relay Specialties. Inc. ..•.... 201-337-1000 
NY Bohemia. Key Comps. ................ 516-567-7500 
NY Woodside, Switches Unild..lnc. .••.... 716-478-5000 
OH Shandon, Cartessa Corp. ........•.... 513-736-4477 
OH Westerville, Wes Garde Components 

.......•....•.......................... 614-865-0319 
TX Dallas, GEECO Sis. Co. .. . . . . . . . . .. . . . 214-341-0610 
TX Dallas. Wes Garde Components .•.... 214-357-1768 

onoe 
Cen Downsview, On!.. Westbume EIctms. 

41 &635-2950 

OSTBY & BARrON. 487 Jefferson Blvd.. Warwick. RI 
02886, Tel: 401-739-7310, TELEX: 927573; SIs. Mgt: Jos. 
E.Bums 

OTM 
FAX: 312-428-1956 

OTTO CONTROLS, Otto Engineering. 2 E. Main St. 
Carpentersville. IL 60110, Tel: 312-428-7171, TELEX: 
722426; FSC No.: 21649; Empl: 200; SIs. Mgt: R E. 
Sparks ..•...•.....•...................... S.1784-1785 

Local Sales Offices & Reps 
AL Birmingham. Electro Sis. .............. 205-681-4680 
AZ Scottsdale. Advent Comps. Corp. ..... 802-481-0044 

Otto 
Over 

8.000.000 
Relays & 
SWitches 
In Stock 8 

The 
Largest 
Relay & 

SWitches 
Dlstnbutor 

In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

OTTO 
CONTROLS 
MILITARY SPECIFICATION 

INDUSTRIAL AND COMMERCIAL 

FULL LINE AUTHORIZED DISTRIBUTOR 

~~l~l:tJ 
@ ~ ~ 

ELECTRIC SWITCHES 
INCORPORATED 

2478 Fletcher Dr, Los Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

~,.JlI .... 
lIi' 1.\M 

MS25089 SER IES 

, , 

4. 

MS24547 SERIES 

2.4 WAY SEALED 
TOGGLE MIL-SPEC TOGGLE 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTIDN 5100 

FREE LlNECARD AND 
CATALOG20EY ON REUUEST 

'CUSTOM ENGRAVING & TAMPO-PRINTTO YOUR SPECS. 
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OTTOC 
CA Anaheim, Gabriel & Assocs. .•..•.••.. 714-666-0660 
CA Cupertino, West Comp Inc. .••..•.•.•. 408-245-3100 
FL Deerfield Beach, Newell Hynes Assocs., Inc. 

. . . . . . . . . . •• . . . . . . . . • . • . . . . . . . . . . . • . . . . 305-42l}-3207 
GA Atlanta, Electro Sis., Inc. .........••... 404-394-1122 
IL Downers Grove, Rockford Controls Co. 

• . . . • . • . . . . . • • • . . . . . . . . • . • •. . . . . . . . . • • . 312-960-2046 
IN Inclanapolis, Rockford Controls Co. ... 317-248-2518 
MD Gaithersburg. NaucJain Assocs. Southern, Inc. 

.... .. •.•... .•.. ..•.••.•..•. ... . ... .. .. 301-258-5040 
MA Needhan Heights, Newscott ..••..•... 617-444-1923 
MI Madison Heights, Pine SIs., Inc. •..•... 313-589-0350 
MO Kansas CIty. Harris-Hanson Co........ 81&763-6200 
MO Sl Louis, Harris-Henson Co. .......... 314-432-3611 
NJ Marlton. Naudain Assocs., Inc. ...•.••. 60&-983-5300 
NY Greet Neck, Tylinski Co. ....•...•..... 516-466-9070 
NY Guilderland. Nu-Tekneex Mktg. ...•.•. 51&355-1829 
NC Kernersville, CCI South, Inc. .....•...•. 919-996-4814 
OH Kettering. EIectro-Com...... ••••...... 513-299-0864 
TN Chahnooga. Electro Sis. ....•..•..... 615-267-4260 
TX Dalles, Control Camps. Corp. ......... 214-458-8877 
UT Salt Lake CIty. URdberg Co. .......... 801-277-2643 
WA Bellevue, James ARdlay Co. .......... 20&455-9597 

Local Dis/ributots 
AZ Tempe. Harper S.LD. .................. 602-967-1464 
CA Gardena. Cel Switch ......•.....•..... 213-770-2330 
CA Los Angeles, Electric Switches, Inc. ... 213-660-1310 
MD Kensington. Marine Air Supp. •..••.... 301-949-9560 
MA Hingham, Sager Elec. Supp. ....•....• 617-749-6700 
NM AlbuqUerque, International Elclms. .... 505-345-8127 
NY Lynbrook. "-less Radio Corp. ..•.... 51&593-2121 
NC Greenville, Womack Elclms. .....•.... 919-75&5047 
TX Dallas, Associated Aircraft Supp. .••.•. 214-331-4381 

ovencaire 
FAX: 804-295-7265 

OVENAIRE, Electronic Technologies Inc.. 706 
Forrest Sl, Charfottesville, VA 22901. Tel: 804-977-8050, 
TWX: 910-997-8053; FSC No.: 12020; EmpL: 165; Sis. 
MgT: Andy Bell •.•.....•..•.. A·1442-1445.199&1997 

Local Sales Offices & Reps 
AL Huntsville, L & D. Inc. •................ 205-837-1469 
CA San Mateo. MeMn SIs. ....•..•..••... 415-349-7445 
CA Van Nuys, RL Assocs. .......•...•... 213-782-7826 
FL Longwood. D. Assocs. ......•.•...••.• 305-830-8976 
FL Maitland, Ellis & Assocs. ......•....... 305-645-1101 
GA Atlanta. L & 0 Inc. ......•............• 404-395-7079 
IL Des Plaines, Janus Inc. ............... 312-29&9330 
MD Towson, Dickison Sis. Co. ............ 301-823-0923 
MA Milton. Naton Assocs. • . . . . . . . . • . . . . . . • 617-69&0670 
MN Sl Pau~ Counlryman •.....•.........• 612-645-9151 
NJ Cherry Hil~ H. J. White Co. ....•....... 609-42&4544 
NJ Paramus, Eltech Sis. •.........•...•... 201-967-1309 
NY Buffalo. Quality Camps. ............... 71&837-5430 
NC Greensboro. L & D.lnc. ....•...... , ... 919-292-3201 
NC Raleigh, L&D Inc. ..........•.......... 919-67&5301 
TN Seymour. L&D Inc. . . • . . . . . . • . . . . . . . . . • 615-577-1549 
TX Bedford, W. Pat Fralia Co. ............ 817-354-1144 
WA Seattle, Interconnect Tech. . . . . ... .. . .. 20&482-9506 
WI Milwaukee, Janus Inc. ..•.....•..•.... 414-47&9104 

OVEN INDUSTRIES. 207 Hemp! Rd., P.O. Box 290. 
Mechanicsburg. PA 17055, Tel: 717-76&0721. FAX: 717-
691-8258; FSC N<i: 21302; E"1'l: 70; Sis. Mgr: T. M. 
Nolan 

Manufacturers and Sales Offices Directory 
OVERNIGHT ENGINEERING INC. 1859 Andrews Ave., 

San Jose, CA 95124, Tel: 408-448-0462; SIs. Mgr: Lynn 
Riordan; Dis!' Mgr: Lynn Riordan 

OXLEY, INc.. 25 Business PI<. Dr. P.O. Box 814, Branford, 
CT 06405, Tel: 203-48&1033, TWX: 910-360-6660. FAX: 
203-481-6971; FSC No.: 3ROO6; SIs. Mgr: Carol Carr 
••••••••••••••• 'c' ., • ••• •• • •• ..... A·l677; 801013. 1142 

Local Sales OfficeS & Reps , 
CA Fullerlon, GRU Assocs. •...•.••.•...•. 714-73&0905 
CA Irvine, Balzer Wolfe Assocs. .••....... 714-261-6877 
CA San Jose, J. T. Mcfarland Assocs. .... 408-296-9333 
FL Longwood. Krebs MyIon ...........••. 305-788-9333 
IL UncolnwoocJ, Electro-Tech Mktg. Assocs. 

.........•..•....••...............•..•. 312-676-3151 
MA Needham, Pay Parron eo.. Inc. .. . . . . 1-800-225-4280 
MN Sl Pau~ Bonament HeydaCo. ........ 612-484-8531 
PA Paoli. Stitzer Assocs. ............•.... 215-644-5500 
TX c Richardson. Eagle Marketing ...•..... 214-238-5383 

OYSTER TERMINALS. 1640 5th Sl, SuHe 224. Santa 
Monica, CA 90401. Tel: 213-395-4774. TELEX: 65-2337 
(BT Smedley SNM); Sis. Mgr: Eric Sheppard; Dis!. Mgr: 
Christopher E. Thomson 

PACCOM. 3928146th NE, Redmond, WA 98052, Tel: 208-
883-9200.800-426-6254. TWX: 910-449-2973, FAX: 208-
881-0508; Empl: 16; SIs. Mgr: B. Rudd 

PACE INC. 9893 Brewers Ct. Laur~ MD 20707. Tel: 301-
490-9860, TELEX: 198296, FAX: 301-49&3252; SIs. Mgr: 
James K Beusell 

PACER INDUSTRIES. INC .• 1450 First Ave., Chippewa 
Falls, WI 54729. Tel: 715-723-1141. TELEX: 284755; FSC 
No.: 60162; Sis. Mgr: Olen Nantz 

PACIFIC A11..ANTIC ELCTRNS •• Box 754. EI Cerrito. CA 
94530. Tel: 415-237-5837. TWX: 510-100-9120. FAX: 415-
524-9267; EmpL: 4; Sis. Mgr: P. Yen; Dist. Mgr: P. Yen 

PACIFIC COAST CIRCUITS. INC. 189 Granada Dr. San 
Luis ObiSpo, CA 93401. Tel: 805-544-4881; FSC No.: 
66107; Empl: 18; SIs. Mgr: Chris Cofer 

PACIFIC COMMUNICATIONS. 2041 S. Grand Ave., 
Santa Ana, CA 92705. Tel: 714-54&0147; Empl.: 80 

PACIFIC ELECTRICORD. 747 W. Redondo Bch. Blvd., 
Gardena, CA 90247. Tel: 213-532-6600. TWX: 910-348-
7619; Empl: 850; SIs. Mgr: W. A Fiechtner; Dist. Mgr: 
Robert Huffman 

PACIFIC ELECTRO DYNAMICS. INC. 11465 Willows 
Rd N.E., Redmond, WA 98073-9745. Tel: 20&881-1700. 
TWX: 910-449-2977; Empl.: 350 

PACIFIC INSTRUMENTS INC. 215 Mason Circle, 
Concord. CA 94520. Tel: 415-827-9010. TWX: 910-481-
9977; Empl: 60; SIs. Mgr: Bill Wagner 

PACIFIC MAGNETICS CORP. 2602 Transportation Ave., 
Ste. G. National CIty. CA 92050. Tel: 619-474-8216. FAX: 
619-474-3979; Sis. Mgr: Mary Hill 

PACIFIC MICROCOMPUTERS. Signal Technology. 
6730 Mesa Ridge Ad., San Diego. CA 92121. Tel: 619-453-
8849. TELEX: 701-578; FSC No.: 701-578;;;408-433-1337; 
E"1'l: 30; Sis. Mgr: Waner Snell 

PACIFIC _11-"': __ 

FAX: 714-891-1928 
PACIFIC POWER SOURCE CORP •• 15122 Bolsa 

Chica Sl, Huntington Bel\, CA 92649. Tel: 714-898-2691. 
800-854-2433; FSC No.: 57148; Empl.: 80; Sis. Mgr: Russ 
Engle .........•.....•..... ;.............. 002134-2139 

Local Sales OfficeS & Reps 
CA Carson. Amasco Corp. ..•......•.•.... 
CA Sunnyvale, Amasco Corp. ...•..•...... 
CT Middletown, Imersell ....•...•....•.... 
FL Sarasota. Ram-Z Assocs. ............ . 
FL W. Palm Beh. Ram-Z Assocs. ....... . 
IL Chicago. CornIel Midwest ..•.........• 
IN IndianapoUs, Loren Green Assocs. ...• 
IA Cedar Rapids, CornIeI Midwest Co. . •. 
KS Shawnee MIssion, ComteI Midwest Co. 

213-518-8561 
408-773-8890 
203-528-5357 
813-957-4900 
305-841-4574 
312-539-4838 
317-923-9827 
319-377-9434 

913-268-0762 

MA Burlington. 1nt8lS81~ Inc. •.....•.•.•.•.• 
MI Pontiac, EQS Sys. .....••••..•.....•.. 
MN Minneapolis, Loren Green Assocs. •.•. 
MO Sl Louis, CornIeI Midwesl Co. ....... . 
NY DeWrtI, D. B. Assocs. Inc. ••..•.....•.• 
NY Wantagh, Bytec Reps. ............... . 
OH Chestarfield, EQS Sys. ••..•..•.....•.. 
OH Dayton. EQS Sys. .................... . 
OK Tulsa, J. WIsdom & Assocs. •• , .•.•.•.• 
PA Mechanicsville, John Bell Assocs. .•.. 
PA Pittsburgh, EQS Sys. ......•..•...•.•.• 
TX Richardson, J. WISdom & Assocs. ...•. 
VA Fairfax, Scientific Assocs. .•...•.....•. 
WA Bellevue, AI SrniIh ........••.••..•.•.. 
WI New Berlin. ComteI Midwest Co. ..... . 

Local Dis/ributonJ 
EXP Los Angeles, CA. Trans World Trade 

617-273-3844 
313-33&2280 
612-571-6666 
314-991-5383 
315-448-0220 
518-781-7400 
313'33&2280 
513-23&7676 
918-665-8899 
215-794-7075 
412-261-2604 
214-470-9093 
703-385-0600 
208-746-6770 
414-544-6042 

213-478-8406 

PACIFIC RESISTOR CO •• 18300 Oxnard Sl, Tarzana. 
CA 91356, Tel: 818-345-7811. TELEX: 06416; FSC No.: 
06416; SIs. Mgr: Douglas Trewhitt ..•... A.1998-1999 

Local Sales Offices & Reps 
CA San Jose, Comtech Mktg. . . . . • • • • . . . • . 408-293-0894 
IL Sl Charles, XYZ Mktg. .•.. . . . .. . . . • . . .• 312-584-3001 

Local Dis/ributots 
CA San Jose, Comtech Mktg. . . . . . • . . • . . .. 408-293-0894 

PACIFIC SCIENTIFIC CO.4301 Kishwaukee, Rockford, IL 
61105, Tel: 81 5-228-31 00. TELEX: 386743, FAX: 815-228-
3122; E"1'l: 400 

PACIFIC SCIENTIFIC. Electro Kinetics Division. 402 E. 
GutierrezSl, Santa Barbara, CA 93101. Tel: 805-963-2055, 
TWX: 910-334-1177; EmpL: 210; SIs. Mgr: Robert E. 
Lynch 

PACIFIC TRANSDUCER CORP. 2301 Federal. Los 
Angelas, CA 90064, Tel: 213-478-1134. TELEX: 3781834 
PTe, FAX: 213-312-<l826; Empl: 22; SIs. Mgr: Thomas 
Lopez 

PACIITEC® 
DIVISion of LaFrance Corp 

FAX: 215-365-4420 
PACTEC, laFrance Corp •• Enterprise & Executive 

Avenuas, Philadelphia, PA 19153. Tel: 215-365-8400. 
TELEX: 508-082; EmpL: 503; SIs. Mgr: T. L Cunningham. 
Natl SIs. Mgr.; Dist. Mgr : Ken Har1man 
.. .. . . .. .. . ••.••. ..• .• .... ..•.••.. .• C.l002, 1088-1071 

Local Sales OfficeS & Reps 
AL Huntsville, Scott Ray .........•....... 205-883-2159 
AZ Phoenix. Mercury Engrg. Sis. . . . • . • • . . • 602-265-0344 
CA EI Toro. English/Damco Sis. eo.. Inc. 

..............•..........•...•.... " •. , 714-837-3801 
CA Los Angeles, English/Damco Sis. eo.. Inc. 

· . . . . . . . . • . • . . . . . . . . . . • . . • . . • . . . . . . . . . • 213-772-7272 
CA Newark, R Ballaglia ....•..•......•... 415-795-8786 
CA San Diego. EngHsh/Damco Sis. eo.. Inc. 

· . . . . . • . . • . •• . . . . . . . . . • . . • . . • . . . . . . . . • . 619-942-8282 
CA San Jose, Jell A Singer .•..• ,........ 408-943-1609 
CO Englewood, Omega Ltd. ......•..••••• 303-762-1921 
FL Key Largo. Jerrold Helbein & Assocs., Inc. 

· . . • . • . . . . . •• . . . . • . . . . . . . • . . • . . • . . . • . • . 305-367-3025 
FL Palm Hamor. Roger Hauck ...•..•...• 813-784-7895 
IL Lombard. Parke Van Brott ....•..•..•• 312-918-9377 
KS Overland PI<., Spectrum Sis. ....•.•.•. 913-648-6811 
NH Nashua, Karen Ralston .•..•..••.••••. 603-888-7720 
NJ Merchantville, Bill Boucot ..•..••.•..•• 609-488-9086 
NC Thomasville, Keith Pierce ......•.•...• 919-472-2030 
OH Perrysburg. Bruce Brown •••.....•..•• 419-674-1110 
PA Wynnewood, Jim Craig .....•.•..•...• 215-664-7884 
WA Seeltle, Mike Werttemberger . . • . . • • • •. 208-363-9899 
WI Appleton. Ed Sabish •...•..•..•..•..•. 414-731-7212 

Local Dis/ributonJ 
AL Birmingham, American EIcIms. Supp. 

AZ 
AZ 
AZ 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 

Phoenix, Tn-Tel< .•..•.........•..•...• 
T~ CireLlI Specialists, Inc. •..•...• 
Tucson, Anatech Corp. . ............. . 
Anaheim, A-Z EIcIms. .•••........•..•• 
Anaheim, R&D EIcIms. ..•..•......•.•. 
Berkeley. Lasher EIcIms. .......•.•...• 
Burbank. Electronic CIty ..••.....•...• 
Canoga Park, Sandy's EIcIms. Supp. ., 
Costa Mesa. Marvac .•....••.•......•. 
Cucamonga. AbIetronics ............. . 
EI Segundo, Force Elclms. •••••..•...• 

205-942-4656 
602-371-1)860 
602-966-0784 
602-881-2348 
714-634-3620 
714-773-0240 
415-843-5915 
213-642-5275 
213-348-8353 
714-540-3280 
714-987-7606 
213-772-1324, 

756 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA EI Taro, R,Vac ........................ 714-586-1210 
CA Gardena, California Switch & Signal .. 213-538-9830 
CA Goleta, Elctm. Resources 805-967-8280 
CA Milpitas, Zack Elctrns..... 408-942-8257 
CA Monterey, Zackit (Monterey) 408-375-3144 
CA Redding, North Valley Elec. Distr. 916-222-1500 
CA Sacramento, ZackitlSacramento . . . . .. 916-446-3131 
CA San Diego, Southland Comps. .. 619-578-6630 
CA San Francisco, Zack Elctms. .... 415-626-1444 
CA San Jose, Force Elctms. 406-435-1324 
CA San Jose, Quement Elctrns. 406-998-5355 
CA San Jose, Rose Elctms. .. 408-943-0200 
CA Sunnyvale, Fry's Elctms. 408-733-1770 
CA Thousand Oaks, Sandy's Elctms. .. 818-889-1209 
CA Vallejo, Zackit (Vallejo) 707-644-6676 
CO Aurora, Jet Elctm. Supp. .... 303-364-1000 
CO Englewood, Indelco . . . . . . . 303-694-9444 
CT Stratford, Utronics 203-378-4201 
CT Wallingford, Midstate Elctrns. 203-265-9900 
CT Wallingford, Sager Elctrl. Supp. . . . . 203-265-4600 
DE Wilmington, Wholesale Elctms. Inc. 302-656-9988 
FL Largo, Electronic Precepts of FL .. 813-544-3636 
FL Longwood, Intertec Comps. . 305-834-7777 
FL St Petersburg, Knapp of Florida .. 813-392-0406 
FL Tampa, Sunex Elctrns. . 813-885-4074 
FL West Palm Beach, Nurmi Elctrns. . 305-686-8553 
GA Atlanta, Ack Radio 404-351-6340 
GA Atlanta, Specialty Distr. Co. 404-454-9813 
GA Norcross, EMSCO ......... 404-925-8366 
HI Honolulu, Precision Radio, Ltd 808-537-5291 
IL Berwyn, BB & W Inc.. .. .. .. .. . 312-242-1533 
IL Champaign, Klaus Radio ..... 217-356-1896 
IL Elk Grove, Martec AsSOCs. ..... 312-956-8090 
IL Mt Prospect, Tri State Elctrns. 312-255-0600 
IL Northbrook, Classic Comps. .. 312-291-0019 
Il Peoria, Klaus Radio ........... 309-691-4640 
Il Rosemont Advent Elctrns. ........ 312-298-4210 
Il Villa Pk., Melvin Elctms. ......... 312-279-5015 
IN Indianapolis. Advent Elctms. 317-872-4910 
IA Cedar Rapids, Iowa Radio Supply. 319-393-4510 
KS Overland Park, Bumstein & Assocs. . .. 913-642-6444 
KS Salina, Electronics, Inc. ............... 913-827-7377 
KY Bowling Green, Ranciolph, Hale & MeredHh 

................... 502-781-1460 
KY Louisville, Peerless Elctrns. .. 502-637-7674 
MD BeHsville, Mark Elctms. ..... 301-595-5040 
MD BeHsville, P.S.I................ ... 301-937-4960 
MD GaHhersburg, Alma Elctms. ... 301-792-9197 
MA Hingham, Sager Elec. Supp. 617-749-6700 
MA Westborough, In-Stock Products Co ... 617-87(}-5750 
MI Grand Rapids, S. F. Elctrns. . 616-459-0216 
MI Livonia, RS Elctms. ................... 313-525-1155 
MI Taylor, Tel Van Elctrn. Supp. 313-291-3515 
MN Minneapolis, AEI Elctm. Parts ...... 612-338-4754 
MN Minneapolis, Berquist. . . . . . . . . . .. . . . .. 612-835-2322 
MN New Brighton, Parts I ... 612-633-8079 
MO Kansas City, WaHers Indl. Elctm.. . 816-531-7015 
MO St louis, Franklin Elctrns. . . . . . . . 314-993-5333 
NE Lincoln, Scott Elctms. ................. 402-466-8221 
NH Salem, Sager Elctrl. Supp. ............ 603-898-1348 
NJ Frenchtown, Suntec/Aries ........ 201-998-4093 
NJ Pine Brool<, Parts Masters ........ 201-227-7797 
NJ Rockaway, Tonar Inds., Inc. 201-586-9000 
NM Albuquerque, B B & W . . . . . . . . . . . . 505-344-3311 
NM Albuquerque, Walker Elctms. Supp. .. 505-863-2992 
NY Buffalo, Summrt Dislr. . . 716-887-2800 
NY Farmingdale, Midway Indl. Electro. 516-293-6800 
NY Farmingdale, Pride Elctrns. ........... 516-293-4020 
NY Freeport, KRP Elctms. ............... 516-623-3346 
NY Hauppauge, Sager Elctms. 516-348-1300 
NY Mamaroneck, Logioomp Elctms., Inc ... 914-698-9332 
NY Rochester, Masline Elctms., Inc. .. . . . .. 716-546-5373 
NY Rochester, SummH Dislr. ............. 716-334-8110 
NC Burlington, Womack Elctrns. ......... 919-227-7486 
NC Greensboro, Hammand Elctms. .. . . . .. 919-275-6391 
NC Raleigh, Sager Svc. Plus Elctrns. . . . . .. 919-85(}-955O 
NC Raleigh, Southeastern Elctms. ........ 919-828-2311 
OH Cincinnati, Hughes-Peters 513-351-2000 
OH Cincinnati, R. S. Elctms. . . . . . . . . . . . . 513-793-2450 
OH Cleveland, Roberts Elctms. ...... 216-238-1711 
OH Columbus, Hughes-Peters 614-294-5351 
OK Oklahoma City, She Elctms. . 405-843-5941 
OK Tuls.a, Radio Inc............... 918-587-9123 
OR Beaverton, Norvac Elctms. . . . . . . . 503-544-1 025 
OR Beaverton, Rose Elctms ..... 503-629-9288 
OR Portland, Radar Elec. ........... 503-232-3404 
PA Allentown, P. A Peters. . . . . . . . . . . . .. 215-434-5237 
PA Exton, VSH Elctrns. ........ 215-363-2250 
PA Marcus Hook, Lindwood Wholesale. Inc. 

. .. .. .. . .. .. .. . .. .. . .. . .. . 215-485-0777 
PA Philadelphia, Alma Grp. ............... 215-698-4000 
PA York, Rosen Elctms. .................. 717-643-7881 
TN Chattanooga, Horizon Elctms. ........ 615-268-4729 
TN Chattanooga, Techni-Tronics , ........ 615-842-0514 
TN Columbia, Randolph & Williams, Inc. .. 615-388-7566 
TN Memphis, Bluff City ................... 901-345-9500 
TN Nashville, Bluff City ................... 615-242-8000 
TN Nashville, Ranciolph & Rice ........... 615-255-5602 

TX Austin, GaHronics 512-837-7470 
TX Austin, Wofford Elctrns. 512-339-1131 
TX Dallas, Force Elctrns. 214-247-9955 
TX Dallas, Off-tha-SheH Comps. 214-247-0052 
TX Dallas, Wholesale Elctrns. Supp. 214-824-3001 
TX Ft Worth, Allied Elctrns.. 817-336-5401 
TX Houston, Ace Elctrns. 713-688-8114 
TX Houston, Force Elctrns. 713-561-8644 
TX Houston, Wofford Elctrns. 713-847-3583 
TX Richardson, Off-th ... SheH Comps. . . . . . 214-238-0808 
TX San Antonio, Mex Elctrns. .. 512-828-0503 
UT SaH Lake City, Standard Supp. '" 801-486-3371 
VA Charlottesville, Virginia Elctrn. Comps. 

WA Bellevue, Almac Elctrns. DKM Co. 
WA Seattle, Radar Elec. .. 
WI Milwaukee, Industrial Elctms., Inc. 
WI Milwaukee, Marsh Elctrns. . ... 
WI New Berlin, Classic Comps. Supp., Inc. 

804-296-4184 
206-643-9992 
206-282-2511 
414-276-1212 
414-475-6000 

414-786-5300 
WI Oshkosh, Electronic Inds_ Inc. 414-235-8930 
Can Burnaby, Be, Intek Elctms. . . . . 604-294-8100 
Can Mississauga, Ont, Rush Elctrns. 416-677-7280 
Can Pointe Claire, Que., Future Elctrns. . 514-694-7710 
Can Vancouver, Be, Future Elctms. .... 604-294-1206 
Can VictOria, Be, Queale Elctrns., Ltd. ...... 604-388-6111 

PAINE CORPORATION, 2401 S. Bayview St, Seattle, WA 
98144, Tel: 206-329-8600, 80(}'426-0366, ESYLNK: 6294-
5057, FAX: 206-329-1615; FSC No.: 13624; Empl.: 93; SIs. 
Mg,: R. E Helmick 

PAKTRON, See ITW Paklron 

PAK-TRONIC, See Tracor Paklronics 

PALOMAR ENGINEERS, Box 455, Escondido, CA 92025, 
Tel: 619-747-3343; Empl.: 9 

PAMRAN INC_ 1900 Williams St, Young Ind. Pk., Racine, WI 
53404, Tel: 414-637-7999; Empl.: 28; SIs. Mgr: R. C. Pleil 

PANAMETRICS, 221 Cresent St, WaHham, MA 02254, Tel: 
617-899-2740, TELEX: 6817337, TWX: 951006, FAX: 617-
899-1552; Empl.: 200; SIs. Mgr: Bob Mel 

Panasonic 
FAX: 201-392-4782 

PANASONIC INDUSTRIAL CO., Battery Sis. Div., 
Box 1511, Secaucus, NJ 07096-1511, Tel: 201-348-5266; 
Empl.: 25.. ................ 0-1470-1477 

Local Sales Offices & Reps 
AZ Scottsdale, Dar-C .......... . 
CA Glendale, Halbar Assocs. Inc ... 
CA Pleasanton, MouHhrop SIs. Inc. 
CA San Diego, Tauber & AsSOCs .. 
FL Deerfield Bch_ SEC. . ..... 
IN Indianapolis, Marketing Engs. Inc. 
KS Overland Pk., Spectrum Sis. . ..... 
MA Burlington, Conti-Younger Assacs. Inc. 

602-948-2240 
818-246-8263 
415-463-0450 
619-274-7242 
305-428-4601 
317-872-5665 
913-646-6811 

617-273-1582 
MN Ed~~P;~ri~" EI;,ct;~' M~;k ·I~~.· : : : : : : :: 612-944-5850 
OH Beachwood, Elctrn. Sales masters Inc. 

OR Beaverton, Advanced Power Prods. 
TX Dallas, Dunbar Assocs. . ..... 

Local Distributors 
AL Huntsville, Resislacap Inc. . .. . 
AZ Scottsdale, Electro Mklg ........... . 
CA Chatsworth, Mil-Comm ............. . 
CA San Diego, Tauber Elctrns.lnc ...... . 
CA San Jose, Rose Elec. Distrbg. Co ... . 
CA Santa Clara, Cypress Elctrns. Inc. . ... . 
CA Van Nuys, NESCO .................. . 
CO Arvada, Denver IWintronics .......... . 
CO Englewood, Colorado Ind!' Elec. Ind. .. 
CT Woodbury, Cell Technlg, ............. . 
Fl St Petersburg, Micro Precision ..... . 
GA Norcross, Applied Power, Inc. ........ . 
Il Morton Grove, Power Pak Inc. . ...... . 
Il Palatine, Ohm Elctrns. .............. .. 
IN Indianapolis, Bell Inds. . .. .......... .. 
MD Aberdeen, Harco Elctms. . ........ . 
MD BeHsville, Mark Elctrns. . .......... . 
MA Canton, Impsc! Sis. Co. Inc. . ..... . 
MA Danvers, Generation Elctrns. Inc ...... . 
MI Brighton, Applied Power Inc. 
MN Thief River Falls, Digi-Key . 

216-831-9555 
503-646-0994 
214-239-7151 

205-863-4270 
602-991-0110 
818-998-3111 
619-274-7242 
408-263-2934 
408-98(}-25oo 
818-781-0505 
303-431-7161 
303-694-9444 
203-268-4105 
813-821-5504 
404-263-0421 
312-966-6000 
312-359-5500 
317-634-8202 
301-575-6885 
301-792-0072 
617-821-1500 
617-777-4866 
313-227-3604 
80(}-346-5144 

PANDUI 
MO St Louis, Indl. Battery Prod. Inc. 314-423-7005 
NJ Camden, Gen. Radio .............. 609-964-8560 
NJ Clifton, Engineered Assern. 201-34(}-06oo 
NY Commack, Brentronies Inc ............ 516-499-5155 
NY Farmingdale, Pride Elctms. ....... 516-293-4020 
NC Raleigh, Engrd Assemblies Inc. ....... 919-790-9700 
NC Winston Salem, Kirkman Elctms. . . . . .. Boo-334-0158 
OH Columbus, Elctm. Mklg. Corp_ Promark Div. 

............................ 614-876-8865 
OH Columbus, Hughes-Peters............ 614-294-5351 
OR Beaverton, Micro Power ......... 503-626-7088 
PA Bensalem, Avex Elctms. Corp. ....... 80(}'345-1295 
TX Dallas, Computer Comps. Corp. ...... 214-239-0271 
TX Dallas, Norvell Elctms. Inc. . . . . . . . . . . . 214-233-0020 
TX Fort Worth, Allied Elctms. ............. 817-336-5401 
WI Mequon, Taylor Elec. Co .............. 414-241-4321 

Panasonic 
FAX: 201-392-4441 

PANASONIC INDUSTRIAL COMPANY, 
Electronic Components Division, 1 Panasonic 
Way, Secaucus, NJ 07094, Tel: 201-392-4290/4264; SIs. 
Mgr: J. Ambrose/E Budenieks/K Sasaki; Disl. Mg,: Liz 
Morgan .. .. ....................... 001860-1861 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc. .......... .. 
AZ Phoenix, O'Donnell Assts. .... . 
CA Los AlamHos, Power Specialists ..... . 
CA Pleasanton, MouHhrop SIs., Inc. . ..... . 
CO Englewood, Comp. SIs., Inc. .......... . 
Fl Coral Springs, HAl Elctms. Inc ........ . 
GA Tucker. Rep, Inc. ..................... . 
IL Palatine, Technlg. SIs. .............. .. 
IN Indianapolis, Mklg, Engrs., Inc. ....... . 
MI Brighton, Elctrn. Sources, Inc. . ....... . 
MN Eden Prairie, Electro-Mark, Inc. ....... . 
MO St Louis, KKB & Co ................. .. 
NJ Fair lawn, March Inds. .............. .. 
NJ Medford, Jack McCoy, Inc. ........... . 
NJ Secaucus, Panasonic ................ . 
NM Albuquerque, O'Donnell AssIs. ....... . 
NY Mendon, Tech-Mark, Inc ............. .. 
NC Momsville, Rep., Inc. .. .............. .. 
NC Raleigh, Rep, Inc. .................... . 
OH Dayton, Del Steffan & AsSOCs. ....... . 
OH LeXington, Del Steffan & AsSOCs. ..... . 
OR TIgard, Elctrn. Engrg. SIs. ............ . 
PA Carnegie, Del Steffan & AsSOCs. ..... . 
PA Exton, Jack McCoy, Inc. .. .......... .. 
TN Jefferson City, Rep_ Inc. .. .......... .. 
TX Dallas, Erickson Sis., Inc. ............ .. 
UT SaH lake City, Comp. SIs., Inc. ..... . 
WA Redmond, Elctm. Engrg, SIs. ....... . 
Can Concord, Ont, Aslec Camps., ltd ... . 

Local Distributors 
CA Buena Pk., Cypress Elctms., Inc. ..... . 
CA Santa Clara, Cypress Elctms., Inc. ... . 
CT E Haven, J.V. Elctms. ................ . 
MI Livonia, RS Elctms. .................. . 
MN Minneapolis, Indl. Comps., Inc. . ...... . 
TX Dallas, Computer Camps. Corp. ...... . 
WI Milwaukee, Taylor Elec. Co ........... . 

205-83(}-0470 
602-944-9542 
213-594-9418 
415-463-0450 
303-779-8060 
305-752-7520 
404-938-4358 
312-991-6600 
317-872-5665 
313-227-3598 
612-944-5850 
314-647-2400 
201-794-0088 
609-953-0770 
201-392-4290 
505-883-1030 
716-624-3840 
919-469-9997 
919-851-3007 
513-293-3145 
419-884-2313 
503-639-3978 
412-276-7366 
215-363-0350 
615-475-4105 
214-739-5833 
801-268-8440 
206-883-3374 
416-669-4022 

213-744-0355 
408-98(}.25oo 
203-469-2321 
313-525-1155 
612-831-2666 
214-239-0271 
414-241-4321 

PANATECH SEMICONDUCTOR, 3375 Scott Blvd., SuHe 
314, Santa Clara, CA 95054, Tel: 408-727-7700, TWX: 91(}-
38(}-3973, FAX: 408-727-8144; Empl.: 12; SIs. Mgr: 
Rebecca Gutierrez; Disl. Mg,: Rebecca Gutierrez 

PANA VISE PRODS_ 2850 E 29th St. long Beach, CA 
90806, Tel: 213-595-7621, TELEX: 18-2135, FAX: 213-
595-9539; Empl: 25; SIs. Mg': Gary Richter; Dis!. Mg,: 
Kathy DePorter 

PANDUIT CORP., 17301 Ridgeland Ave., TInley Park, Il 
60477-0981, Tel: 312-532-1800, TELEX: 25-4560; FSC 
No.: ;06383; Empl.: 1200 .... Co 1476-1478, 1892-1893 

Local Sales Offices & Reps 
AL Birmingham, Frank Parker & AsSOCs. 

AL Mobile, Frank Parker & Assocs. ...... . 
AK Anchorage, Bar Elec. Agt ............ . 
AZ Tucson, Clemick & Assocs. .......... . 
AR Lillie Rock, Byron Carson Co ......... . 
CA Anaheim, PanduH Corp ............... . 
CA Los AHos, Ewi"9-Foley .............. . 
CA Sacramento, Ewi"9-FoIey, Inc. ....... . 
CA San Diego, Tak Sis. Co. .............. . 
CO Denver, Pandu~ Corp. .. ........ . 

205-655-4801 
205-457-3896 
907-345-7281 
602-749-4003 
501-663-6870 
714-978-2299 
415-941-4525 
916-786-0796 
619-287-6141 
303-985-1900 
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PANDUI 

FL Fll.auderdale, Panduit Corp. ........ . 
FL Lakeland, Panduit Corp. ............. . 
FL Orlando, Panduit Corp. ............... . 
GA Atlanta, Panduit Corp. ................ . 
HI Honolulu, Pacific Power Prods. ...... . 
IN 1ndianapo6s, Panduit Corp. ........... . 
KS Kansas City, Panduit Corp. ........... ; 
KY Louisville, A. L Pickens Co. .......... . 
LA Baton Rouge, Wells-Keown & Assocs. 

LA New Orleans, Wells-Keown & Assocs. 

MD Baltimore, AIJeooY Group, Inc. .•..•.... 
MI Fraser, Panduit Corp. ................ . 
MI Grand Rapids, Panduit Corp. ......... . 
MN Minneapolis, EIecIric Comp. Sis. ..... . 
MO Sl Louis, Panduit Corp. .............. . 
NE Omaha, Panduit Corp. ............... . 
NY Las Vegas, G & F Sis. Co. .......... .. 
NH Salem, Sales Eng. Co. ............... . 
NJ Leonia, Panduit Corp. ................ . 
NM Albuquerque, F P Sis. •..•...•.....•... 
NY Buffalo, Panduit Corp. ............... .. 
NY Rochester, Panduit Corp. ............ . 
NY Schenectady, Panduit Corp. .......... . 
NY Syracuse, Panduit Corp. ...•.......•.. 
NC Raleigh, L G. White Southern ........ . 
NC Winston-Salem, L G. White Southern 

800-282-9209 
800-282-9209 
800-282-9209 
404-256-5940 
808-836-0265 
800-777-3300 
800-777-3300 
502-491-4215 

504-292-6553 

504-244-0330 
301-793-0023 
313-791-1700 
800-777'3300 
612-933-2594 
314-894-7600 
402-39Hl452 
702-367~ 
603-893-5521 
201-461-7790 
505-34&5553 
800-777-3300 
800-777-3300 
800-777-3300 
800-777-3300 
9i 9-872-6049 

. . .. . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . • . . 91!H25-3612 
OH Cincinnati, Panduit Corp. .. . •. . . . . . . . . . 800-777~00 
OH Cleveland, Panduit Corp. . . . .. . . . . . . . .. 800-777-3300 
OH Columbus, Panduit Corp. ............. 614-888-6224 
OK 0kJah0ma City, EIctrl Prods. of Okla 

OR Portland, Panduit Corp. ..•.•.......... 
PA Philadelphia, Kunz, Powell & Assoc. .. 
PA Pittsburgh, Cody Assocs., Inc. ........ . 
SC Greenville, L G. White Southern ..... . 
TN Knoxville, Panduit Corp. ............. . 
TN Memphis, Byron Carson Co. ......... . 
TN Nashville, Panduit Corp. ............. . 
TX DelIas, Panduit Corp. .•..•............ 
TX Houston, Panduit Corp. .............. . 
lIT Salt Lake City, 8nJce.Emmett Co. .... . 
VA Richmond, L G. White Southern ....•. 
WA Seattle, Panduit Corp. ................ . 
WI Appleton, H. Mercer Co. .............. . 
WI Milw8l!kee, Panduit Corp. ............ . 

405-235-8041 
503-654-9455 
215-296-9490 
412-787-5336 
803-271-0630 
800-777-3300 
901-276-0614 
800-777-3300 
214-518-0004 
713-686-5600 
801~73-7454 

604-44&4476 
800-777-3300 
414-739-8223 
800-777-3300 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans- . 
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

(jD Datatronics 
'" DMSION Of DATAMAX ELECTRONICS 

Manufacturers and Sales Offices Directory 
PR Santurce, L Gandia'& Assocs. ........ 809-725-3473 
Can Markham. On!., Panduit Canada Ltd •. 416-475-6922 

[2 PANEL c: COMPONENTS 
CORPORATION 

FAX: 707-578-5478 
PANEL COMPONENTS CORP., P.O. Box 6626M, 

Santa Rosa, CA 95406, Tel: 707-523-0600, TELEX: 176-
747; ErI1lL: 18 •........... a01344-1345; C01480-1484, 

1894-1898; 002141 

LocBI Sales Offices & Reps 
AI. Huntsville, DHR Mktg. Inc. .....•...... 205-533-5165 
CA Santa Clara, Ross Mktg. Assoc. •. . . . . • 408-988-8111 
CA Tustin, Schoenbachler-Dobson Co. ... 714-544-1886 
CO EnglewOod, Omega Ltd .............. 303-762-1921 
FL Deerfield Beach, Newel~ynes Assoc., Inc. 

· . . . . . . • . . • . .• . . . . . . . . . . . . . . . . . . • . . • . .. 305-429-3207 
GA AHanta, DHR Mktg., Inc. .....•......... 404-451-9648 
IL Northbrook, Raines & Assocs. ........ 312-498-0890 
IA Marion, Mos.-B Assocs., Inc. ..•.•...... 319-377-6261 
KS Shawnee Mission, Mos.-B Assocs., Inc. 

MA Scituate, Olsen Tech. Sis. ...•.....•... 
MN Sl Pau~ Arkco Sis. ...........•.•...... 
MO Sl Charles, Mos.-a Assocs., Inc. .•.•... 
NC Raleigh, DHR Mktg., Inc. ............. . 
OH Cleveland, K-T Depco ............... . 
PA Philadelphia, Eastern Sci Mktg. .•..... 
PA Pittsburgh, K-T Depco ............... . 
SC Greenville, DHR Mktg. Inc. •........... 
TX Lewisville, Jim Hughes Co. . ....•..... 
EXP Burnaby, B. C, Dannac Agencies, Ltd 

913-432-2131 
61HI78-9386 
612-777-7454 
314-946-5577 
919-78,.,961 
216-442-6200 
215-366-4570 
412-367-1011 
803-235-3594 
214-22,.,536 

.. .. ... . . . .. .....•.. .. . .. . . . . .. . .• . .. .. 604-43~523 

Can Ottawa, On!., Lloyd Ellam Assocs. ..... 613-727-3892 

PAN-MAGNETICS, See Tamura Corp. of America 

PAPST 
FAX: 401-849-4640 

PAPST MECHATRONIC CORP., AquidnecklndL PI<., 
Newport, RI 02840, Tel: 401-1149-6610 ... C01692-1694 

LocBI Sales Offices & Reps 
AI. Huntsville, Robert O. Whitesell & Assocs. 

· . .. ... . . ... .. ... . . . . . . . . .. .. . . .. .. . .•. 205-883-5110 
AZ. Phoenix, Jr. Engrg. SIs., Inc. .........•. 602-956-4670 
CA campbel~ Luscombe Engrg. Co. ...... 40&370.2020 
CA campbel~ Paps! Mechalronic Corp. .•. 406-377-4842 
CA Pasadena, Lusoombe Engrg. Co. . • . . .. 213-664-2000 
CA San Diego, Luscombe Engrg. Co. ..... 619-549-9699 
CO Denver, Quorum 3 ................... 3030. 75Q.3267 
CT Hartford, Sturgeon Co. ................ 203-249-7600 
FL Ovieda, Conley & Assocs. .....•.•.... 305-365-3283 
GA Norcross, Robert O. Whitesell & Assocs. 

...........•...•.....•...••............ 404-449-9190 
IL Arlington Hgts., Brainard-Wilson Mktg. 

IN 
IA 
KS 
MA 
MN 
MO 
NJ 
NJ 

Indianapolis, EIctm. Mktg. ConsHs. ..•. 
Marion, MSB Assocs. Inc. ..•.....•.... 
Shawnee Mission, MSB Assocs., Inc .. . 
Needham, Sturgeon Co. ............. . 
Edina, Mel Foster Tech. SIs., Inc. ..... . 
Sl Charles, MSB Assocs. ............ . 
Cherry HiI~ Trinkle Sis., Inc. ......•.... 
EnglewQOd, Harold Gray Assocs., Inc. 

312-437-2700 
317-253-1666 
319-377-6261 
913-432-2131 
617-444-6603 
612-941-9790 
314-946-5577 
809-795-4200 

: . . . . . . . . . . . • . . . . . . . . . . .. 201-694-0894,215-922-2080 
NY Johnson City, Tech-Mark, Inc. ..........•... , 607-729-
NY Mendon, Tech-Mark, Inc. .............. 716-624-3840 
NY Utica, Tech-Mark, Inc. •.....•.....•.... 315-733-0575 
NC Greensboro, Robert O. Whftesell & Assocs. 

.....•.........•.....•.............•... 919-273-1945 
OH BeachwQOd, EIctm. Salesmasters, Inc. 

..•..•............•............•..•.... 216-831~555 

OR Beaverton, Venture Elctrns. ...•......•. 503-626-7418 
TN Knoxville, Robert O. Whitesell & Assocs. 

.......•.•............•.•.........•.... 615-694-9476 
TX Dallas, JYSCO/Comps., Inc. .......... 214-349-1650 
WA Bellevue, Venture Elctms. . . . . . . . . . . . . . 206-454-4594 
WI Waukesha, Brainard-Wilson Mktg. .... 414-797-7940 
Can PickerIng, On!., A.c. Simmonds & Sons, Ltd 

· ....•.........•...•..•.....•. ',' . . • . . .. 416-839-8041 

PARAGON B.ECTRIC CO, INC, 606 Parkway Blvd., 
Two Rivers, WI 54241, Tel: 414-793-1161, TELEX: 26-
3450, FAX: 414-793-3736; ErI1lL: 500; SIs. Mgr: Don 
Karman 

P~RLI\E 
FAX: 818-281-5867 

PARA-LINE TRANSFORMER CO., INC, 511 South 
Palm Ave., Alhambra, CA 91803, Tel: 818-28Hl222; FSC 
No.: 59465; Empl: 52 . . . • . . . . • . . • . . . •• . •• . . . . . •. Ao2318 

PARK B.ECTRONICS, 16 Xenia Court, Mine HiI~ NJ 
07601, Tel: 201-328-9299; ErI1lL: 60; SIs. Mgr: Kelly 
Faulkenham 

PARKER HANNIFIN CORP, 17325 Euclid Ave., 
Cleveland, OH 44112, Tet 216-531-3000, TELEX: 960636 

PARKER HANNIFIN CORPORATION, Compurnotor 
Division 1179 N. McDowell Blvd., Petaluma, CA 94952, 
Tel: 707-778-1244, 800-356-9068, TWX: 51().744-2155 

PARKER MCCRORY MFG. CO, 2000 Forest Ave., 
Kansas City, M064108, Tel: 816-221-2000; SIs.Mgr:Ken 
Turner; Disl. Mgr: Ken Turner 

PARKER SEAL GRP, P.O. Box 11751, Lexington, KY 
40512, Tel: 606-269-2351, TELEX: 216-442; Empl: 2,200; 
SIs. Mgr: Frank Chesnik; Disl. Mgr: John Dutton 

PARLEX CORP, 145 Milk Sl, Methuen, MA 01844, Tel: 
617-685-4341, Exl265, TWX: 710.342-1528; EmpL: 650; 
SIs. Mgr: Gary Marraccini 

~ PAR-METAL 

FAX: 718-439-3930 
PAR METAL PRODUCTS, INC., 1260 AUanIic Ave., 

Brooklyn, NY 11216, Tel: 718-774-5900, TELEX: 424 823 
SNDS UI Attn: Par; EmpL: 100; SIs. Mgr: J. Troiano • 
................•......•...........•.........•... Co1072 

PARSONS MANUFACTURING, 1055 O'Brien Or, Menlo 
Park, CA 94025-1476, Tel: 415-324-4726, FAX: 415-324-
3051; EmpL: 45; SIs. Mgr: C. E Plummer 

PARVEX DIVISION, Alsthom International, Inc., Two 
Ram Ridge Road. Spring Valley, NY 10977, Tel: 914-425-
6908, FAX: 914-42~108 

PASO SOUND PRODUCTS, 14 First St, Pelham, NY 
'10803, Tel: 914-736-4600, FAX: 914-738-3954; ErI1lL: 50; 
SIs. Mgr: David Moore 

PASTERNACK ENTERPRISES, P.O. Box 16759, Irvine, 
CA 92713, Tel: 714-26,.,920; FSC No.: 53919; ErI1lL: 26; 
Sis. Mgr: Heather Marshall 

PATrON-MACGUYER INC, 17 Virginia Ave., Providence, 
RI 02905, Tel: 401-941-6000, FAX: 401-941-5290; FSC 
No.: 77147; Empl: 55; SIs. Mgr: J. Allen 

PAYNE ENGINEERING, Box 70, Scott Depo~ WV 25580, 
Tel: 304-757-7353, TELEX: 88-5452; ErI1lL: 40; SIs. Mgr: 
Matthew J. Gilberto 

r--E8,--t1 ...... CA........----
-'CA ELECTRONICS INC 

FAX: 818-894-5791 
PCA ELECTRONICS, 16799 Schoenborn Sl, Sepulveda, 

CA 91343, Tel: 816-692-0761, TWX: 910-496-1525; FSC 
No.: 97722; ErnpL: 45; SIs. Mgr: Ben Weinberg 
... ..•..• . ... . . ..• . . . .. .•.. ... A01602-1611, 2305-2307 
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Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AZ Phoenix, Toward Engrg. Assocs. ...... 602-955-3193 
CA Folsom, Fahmer-Miller Assocs., Inc. ••. 916-985-6382 
CA San Diego. Ramsey & Assocs. •.•.••.. 619-54&9277 
CA Santa Clara, FaIvner-Mi1ier Assocs. ... 40IH27-9800 
FL BociI Raton, Sunland Assoc. ......•. " 305-365-1533 
FL Goldenrod, Sunland Assocs. .......... 305-365-9533 
IL Westchester, W. G. Brouillette & Assocs. 

..•.....•..•..•.........•.............. 312-~ 
IN Carmel, W. G. Brouillette & Assocs., Inc. 

.•......•..•.....•......•..•..••..••... 317-MS-2016 
MA Sudbury, KSA 01 New England •.•... .. 617-443-5881 
MN MinneepoIIs, Bill Deming and Assocs. 

NJ Springfield, F. F. Sylvester ......•..•.. 
NJ Wayne, Howard Kagan Assocs. ...... . 
OH Dayton, EIectro-Com ................ . 
OR Portland, EIctrn. Comp. Sis. .......... . 
PA King 01 Prussia, Ellron Comp. Sis. .... . 
TX Richardson, Blackbum Assocs. ...... . 
UT Salt Lake City, Sage Sis. ............. . 
WA Mercer Island, EIctm Comp. Sis. .•.... 
WA Seattle, EIctm Comp. Sis. .....•..•..•. 

Local Distributors 
CA Buena PI<., Cypress EIctms. Inc. ...... . 
CA San Diego. Cypress EIctms. Inc. •.••.. 
CA San Jose, Cypress EIctms. ........... . 
CA Santa Clara, Cypress EIctms. Inc. .... . 
CO Whealridge, Cypress EIctms. Inc. .•... 
MA Sudbury, ASK EIctms. .•.•..•..•..•... 
NJ Parsippany, Fabe Electro-Sales •..•... 
OR Beaverton, Cypress EIctms. •..•....... 
WA Bothwel~ Cypress EIctms. ....•..••.•• 

612-888-5000 
201-376-3324 
201-694-1115 
513-899-5140 
503-245-2342 
215-783-5350 
214-783-2200 
601-467-2401 
206-232-9301 
206-232-9301 

714-521-5230 
619-535-0011 
406-980-2500 
406-980-2500 
303-431-2622 
617-443-5881 
201-299-1123 
503-641-2233 
206-483-1144 

PCB PIEZOTRONICS, 3425 Walden Ave., Depew, NY 
14043-2495, Tel: 716-684-0001, TWX: 71~263-1371; 
EmpL: 150; Sis. Mg,: Roy Maines 

Local Sales Offices & Reps 
CA Alhambra, Qaie.Dah1 Assocs. ......... 213-682-3417 
FL Orlando, Microspec, Inc. •...•......... 305-898-3504 
IL Woodstock, TMIInc. ....•............. 815-385-2212 

PCD, 5 Lowell Avenue, Winchester, MA 01890, Tel: 617-721-
1280, FAX: 617-729-1898; FSC No.: 58982; Sis. Mg,: A. 
Arcisz 

PCK ELASTOMERICS, INC., 2940 Tumpike Or, 
Hatboro, PA 19040, Tel: 215-672-0787, 215-672-4741, 
TWX: 51~387-236, FAX: 215-672-4633; FSC No.: 64914; 
SIs. Mg,: John H. Seibert; Dist. Mg,: George Glatts 
...•.........•..•............•..•..•....... C-1485-1487 

Local Sales Offices & Reps 
AZ Scottsdale, TC EIctm Sis., Inc. ..•.•... 602-994-5153 
CA Fullerton, Libratronix ....••.••..••..... 714-871-1513 
CA San Jose, Western Indl Networ1< . . . . . • 406-559-8118 
CO Denver, Sunbird Inds. ................• 719-481-2900 
CT S. Dartmouth, Remtron •..•..••....... 617-444-5256 
FL Melboume, Sou1hern EIctms. Sis. ..... 305-242-9661 
IL Barrington, Fisk Mktg. . . . . . . . . . . . . . . . .. 219-476-1057 
IN Ft Wayne, R L Bontempo & Assocs. 

MD Gaithersburg, Carwithen Assocs. ..... 
MA Needham Hgts., Remtron ...••.••..... 
MI Troy, C. a Jensen & Assocs. ........ . 
MN Brooklyn Center, Willman Assocs. ... . 
NJ Madison, Livera-Polk Assocs., Inc. ... . 
NY E. Rochester, L -Mar Assocs. ......... . 
NY Glen Head, Livera-Polk Assocs., Inc. .• 
NC Raleigh, KZJ Comp. Sis. ..•..•...•...• 
OH Cincinnati, G & H Sis. .....•.••..•..... 
OH Grove City, G & H Sis. ............... . 
OH Richmond Hgts., G & H Sis. ...•.•..•.. 
OR Beaverton, L D. EIctms. .....••..•..... 
PA Hatboro, J. S. Wurts .....•..•...•..... 
TX Dailas, Marcom •................•.••.. 
TX Houston, Marcom ..........•......... 
UT Salt Lake City, Sunbird Inds. ....•.•... 
WA Snchomish, L D. EIcIms. ............• 
WA Spokane, LD EIctms. .................• 

219-476-1057 
301-921-9545 
617-444-9566 
313-643-0506 
612-566-5010 
201-377-3220 
716-381-9100 
516-759-9300 
919-782-8100 
513-272-0580 
614-876-1128 
216-246-8490 
503-684-8221 
215-674-3562 
214-351-4532 
713-271-5635 
801-943-5609 
206-566-0511 
509-922-4683 

PCK TECHNOLOGY DIV. Kollmorgen Corp., 322 
South Service Rd., Melville, NY 11747, Tel: 516-454-4400, 
TELEX: 6852163, FAX: 516-454-0317; EmpL: 180; Sis. 
Mg,: J. F. Dennis-Browne 

PC TRANSFORMER CORP., 64 D Nancy St, West 
Babylon, NY 11704, Tel: 516-491-3300, FAX: 516-491-
3689; FSC No.: 62281; EmpL: 11; SIs. Mg,: S1an1ey L 
.Goldstein ....•..........•..••..•.•.....•.. A-2308-2315 

PEARSON ELECTRONICS, INC, 1880 Embarcadero 
ReI., Palo Alto, CA 94303, Tel: 415-494-6444, TELEX: 171-
412, FAX: 415-494-8716; FSC No.: 05280; EmpL: 23; Sis. 
Mgr: Patricia L Pearson .................••.... A-2316 

PECA, INC, 592 Winks Lane, Bensalem, PA 19020, Tel: 215-
245-1550; EmpL: 30; SIs. Mgr: Jean Douglass 

PENFIELD, INC. 8 West St, Plan1sville, CT 06479, Tel: 203-
621-9141, TWX: 5101003285, ESYLNK: 6287757, FAX: 
203-621-2380; Empl: 77 

PENN AIRBORNE. PRODS., 950 Industrial Hwy, 
Southampton, PA 18966, Tel: 215-355-3400, TELEX: 834-
759, FAX: 215-322-2194; FSC No.: 25805; EmpL: 41; Sis. 
Mgr: Claude Mercier 

PENN ENGINEERING & MANUFACTURING CORP. 
P.D. Box 1000, Danboro, PA 18916, Tel: 215-766-8853, 
FAX: 215-766-0143; FSC No.: 46384; EmpL: 480; SIs. 
Mg,: John E. O'Brien 

PENN KEYSTONE CORP. Div. of C & K 
Components, Ives Road, Wallingford, CT 06492, Tel: 
203-269-8701, TELEX: 96-3485, TWX: 71~76-1397, 
FAX: 203-265-5398; FSC No.: 03034; Sis. Mgr: Martin 
Wakefield 

FAX: 814-355-1524 
PENN-TRAN CORP., Box 1321, Rte.144N, Wingate, PA 

16880, Tel: 814-355-1521, TELEX: 706473; FSC No.: 
50783; Empl: 87; Sis. Mg,: William Ho~ ....... A-1280; 

001862 

Local Sales Offices & Reps 
AZ Tempe, Systems Sis. 01 Arizona ...... 602-829-9338 
CA Los Altos, Cai",WMe & Co. .......... 415-946-6533 
CA Pasadena, A-F SIs. Engrg., Inc. ......•. 213-681-5631 
CA San Diego. AF Sis. Engrg. Inc. ........ 619-581-1206 
CO Englewood, Dynateeh, Inc. ............ 303-773-2830 
CT Madison, United Comp. ............... 203-245-4810 
IL Lake Bluff, R & R Mktg. Assoc. .•.. .. .. 312-295-6660 
IN Fl Wayne, Aktron .......•............. 219-747-3650 
MA Bouma, United Camps. ............... 617-759-3556 
MN Minneapolis, International Sis. Co...... 612-831-8423 
NY Johnson City, Teckmark, Inc. . . • . . . . . • . 607-729-6340 
NY Mendon, Teen-Marl<, Inc .............•. 716-624-3840 
OH Sharon Center, Merit Elctms. Inc. ...•. 216-725-1460 
OR Portland, Interteeh Sis. ......•......•.. 503-775-7685 
PA Glenside, Koeberl Assocs., Inc. ....... 215-887-2310 
TX Dallas, Seaton Corp. .................. 214-380-0414 
UT Lay1on, Dynateeh, Inc. ................ 801-54&4837 
WV Inwood, Koeberl Assoc. .. . . . . . . . . . . . .. 304-229-8401 

PENN VIDEO INC, 929 Sweitzer Ave. Akron, OH 44311, 
Tel: 216-762-4840, TELEX: 99-6327 PVI-AKFL FAX: 216-
762-4840 (ext 34); Empl: 66; SIs. Mg,: Sandra 
Donaldson; Dist. Mg,: Gary Wagner 

PENNWAL T CORP. Three Pkwy. Philadelphia, PA 19102, 
Tel: 215-567-7520, TELEX: 94-5234, FAX: 215-587-7497 

PENNY & GILES, 1640 Filth S1r~ Su"e 224, Santa 
Monica, CA 90401, Tel: 213-393-1497, TELEX: 65-2337 

PENRIL DATACOMM, Penril Corp. 207 Perry Parkway, 
Gaitharsburg, MD 20877, Tel: 301-921-8600, TWX: 71~ 
826-0522; EmpL: 250; Sis. Mgr: Bob Maranzani 

PENSTOCK ENGINEERING LABS., Penstock, 
Inc., 520 Mercury Or, Sunnyvale, CA 94086-4018, Tel: 
406-73~, TWX: 91~37~7450, FAX: 406-73~782; 
EmpL: 24; Sis. Mgr: SIeve Ulett; Dist. Mg,: Jerry Quinnell 
..........•........•..•.............•.. , ......... A-1844 

Local Sales Offices & Reps 
AZ Phoenix, Penstock Desert Stales ....• ~255-6788 
CA Sunnyvale, Penstock Inli ........... :.. 406-73()-()300 
CA Sunnyvale, Penstock, Inc. ............. 406-7~ 
IL Palatine, Penstock Midwest . . . . . . . . . .• 312-934-3700 
NJ Teterboro, Penstock East ............. 201-286-7313 
OR Portland, Penstock Northwest ........ 206-454-2371 
WA Bellevue, Penstock Northwest ........ 206-454-2371 
EXP CAlSunnyvale, Penstock Inti. ......... 406-73~00 
Can Vancouver, BC, Penstock Canada .... 604-662-3475 

Local Distributors 
AZ Phoenix, Penstock Desert SIs. ........ ~255-6788 
CA Sunnyvale, Penstock IntL .........•... 406-7~0300 
CA Sunnyvale, Penstock, Inc. ...•.....•... 406-7~0300 
IL Palatine, Penstonck Midwest ••.•..•.. 312-934-3700 
NJ Teterboro, Penstock East ............. 201-286-7313 
OR POrtland, Penstock Northwest •....... 206-454-2371 
WA Bellevue, Penstock Northwest ...•...• 206-454-2371 
EXP CAlSunnyvale, Penstock Intl ...•..... 406-7~ 
can Vancouver, Be, Penstock canada .... 604-662-3475 

PERSON 

PERCON (PERIPHERAL CONNECTIONS. INC.), 
2190W.11th,Eugene,OR97402, TeI:503-344-1189,FAX: 
503-344-1399; EmpL: 15; SIs. Mgr: Palmer Parker 

PERFECT GEAR & INSTRUMENT, Designatronics, 
Inc. 2101 Jericho TpI<, New Hyde Pari<, NY 11040, Tel: 
516-326-3300, TWX: 51~223-()642, FAX: 516-326-6827; 
EmpL: 210; SIs. Mgr: Murray Ores 

PERFECTION MICA CO. See Magnetic Shield Corp. 

PERFORMANCE CONTROLS, INC, 433 Caredeen 
Drive, Horsham, PA 19044, Tel: 215-675-6500, TELEX: 86-
1478; FSC No.: 61773; Empl: 35 

PERIPHERALS, 1363 Logan Ave., Costa Mesa, CA 92626, 
Tel: 714-540-4925, ~ TELEX: 4998258 
Berlan; Ernpl: 20; SIs. Mg': Elizabeth O'Rouke 

PERKIN-ELMER CORP., Elctrn. Prods. Dept,761 
Main Ave., Norwalk, CT 06859-0132, Tel: 203-762-4786, 
TWX: 71~3213; ErnpL: 70; Sis. Mgr: D. P. Duggan. 
..•......•........•.•...................•........ A-2317 

Local Sales Offices & Reps , 
CA Agoura Hills, C.D.H. Assocs. .......... 816-707-1970 

PERMAG,400 Karin La, Hicksville, NY 11801, Tel: 516-822-
3311, TWX: 71 ~581-5264; EmpL: 50 

PERMALUSTER, INC. 1844 N. Keystone St, Burbank, CA 
91504, Tel: 213-849-4543, 213-849-6454; EmpL: 6; SIs. 
Mgr:J.Ross 

THE PERMANENT MAGNET CO. INC. 4437 Bragdon 
St, P. O. Box 26226, Indianapolis, IN 46226, Tel: 317-547-
1336; ErnpL: 70; Sis. Mg,: Jack Amigh 

PERMA POWER ELCTRNS., 5601 W.Howard Ave., 
Chicago, IL 60648, Tel: 312-647-9414; EmpL: 80/100; Sis. 
Mg,: Michael Shatz; Dist. Mg,: Michael Shatz 
.•.•. ... ..•. . •. ..• .•. .. ..•.. .. ... a-1346; Co1706-1707 

Local Sales Offices & Reps 
AL Birmingham, Adams & Assocs. ....... 205-781-6467 
CA Hayward, Techn SIs. •.•.....••....•.• 415-887-6616 
CA Sun Valley, Teqni-Rep. •......•....... 816-766-4223 
CO Denver, KC Mktg. ........•.......•...• ~733-5561 
CT Hartford, The Smith Co. . . . . . . . . . . . . . . . 203-523-0512 
MA Woburn, W & D Mktg. ..•.............. 617-935-5610 
GA Atlanta, Adams & Assocs. . . . . . . . . . . . .. 404-973-0853 
IL Buffalo Grove, GB Mktg. Inc. .........• 312-520-4008 
IN Indianapolis, G,een-Wissler •.........• 317-872-9981 
LA Slidel~ Dick Bellew SIs. ..........•...• 214-644-7881 
MI Plymouth, J. Malcolm Flora ........... 313-453-4296 
MN St Pau~ R W. Sis. ...•...........•.•.. 612-646-2710 
MO JeHerson City, C. A. Vignola.. . • . . . . . .. 314-636-3121 
NH Manchester, W&D Mktg. ..•••.•.•..... 603-622-5097 
NJ Medford, Fahy Mktg. ...•........•..... 609-654-1022 
NY Phelps, L S. M. Assocs. .. .. .... ....... 315-546-4891 
NY Plainview, Landau & Mack ......•..... 516-293-3310 
NC Greensboro, Adams & Assocs. ... . . . .. 919-272-6838 
OH Stow, J. Lehner Co. ................... 216-686-1985 
TX Dailas, Berthold Sis. ........•.•.....•. 214-326-0067 
WA Seattle, Northmar, Inc. ........•....... 206-524-5170 
WI Milwaukee, Voss-Dent & Assocs. ..... 414-781-0555 
EXP N.Y, Plainview, Morhan Export ....... 516-293-5562 

Local Distributors 
AL Birmingham, Forbes Distrbg. .......... 205-251-4104 
CA Los Angeles, ITC Corp. ............... 213-386-0621 
CO Denver, Fistells EIctm SUpp. ••.. . . . . . . 303-623-7864 
FL Orlando, Hammond EIctms. " . . . . . . . .. 305-849-6080 
GA Atlanta, Specially Distrbg. " . . . . . . . . . . . 404-458-6341 
IL Chicago, Newark EIctms. .•.•..••...•• 312-784-5100 
IL Palatine, OHM EIctms. ......••........ 312-359-5500 
IN Lafayette, CWY EIctms. ............... 317-446-1611 
IA Des Moines, Mid-State Distrbg. ......• 515-244-7231 
KY Louisville, P_1ess Elctms. •.•........ 502-637-7674 
LA New Orleans, Will. a Allen •.....•.•.. ~535-9593 
MA N. Wilbraham, IndL Comps. ..•........ 413-596-3854 
MN Minneapolis, Acme EIctms. •.....•.•.. 612-338-4754 
Me Kansas City, EIctms. Supp. Co., Inc. ... 816-931-()250 
NY Hauppauge, Broadline EIctms. ..•....• 516-231-4100 
NC Raleigh, Southeastern EIctms. ....•..• 919-828-2311 
OH Columbus,WMehead EIctms. •....... 614-224-1186 
TN Nashville, Electra ........•.......•.•.• 615-256-0800 
TX Dailas, Wallace EIctms. .....•......•.• 214-34G-0400 
TX Ft Worth, Allied EIcIms. • . • • • . • . . . • . • . • 8()().433-5700 
UT Ogden, Carter Supp. Co. ......•....... 801-393-8603 
WA Tumwater, JW EIctms. ..•...•.•......• 206-943-1071 
EXP Plainview, NY, Moman Exporting •.•.. 516-293-5582 

PERRY AMPLIFIER, 138 Fuller St, Brookline, MA 02146, 
Tel: 617-734-0844; EmpL: 18; Sis. Mgr: N. Geskos 

PERSONAL TOUCH CORPORATION, ~290 
Stevens Creek Blvd., San Jose, CA 95129, Tel: 406-246-
8822, TELEX: 499-4988ABC U~ FAX: 406-2~8822 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 759 



PERTEC 
PERTEC PERIPHERALS CORP, Digital 

Development Corp, P.O. Box 2198, Chatsworth, CA 
91311, Tel: 818-882-0300,800-821-4126, 800-443-9577 
(outside CAl, 1WX: 910-494-2093; EmpL: 300; Sis. Mgrc 
WmGreenfield 

PER)(, 1730 S. Amphlett Blvd.. Ste. 222, San Mateo, CA 
94402, Tel: 415-573-0801; Empl.: 4; SIs. Mgrc Bob 
Croshaw 

PFC, See Southern Elctrns. Co. Inc. 

FAX: 219-253-6570 
PFT, INC., State Road 16 W, Monon, IN 47959, Tel: 1-800-

558-7297, 219-258-6666; EmpL: 62; Sis. Mgr cJoseph 
Rogers; Dis!. Mgrc Duane Nagel ......... C-1073-1077 

Loc81 S81es Offices & Reps 
CA Saratoga. Edward King & Assocs. . .. .. 408-867-2111 
CA Valencia. Lessing & Assocs. .......... 805-295-0225 
Fl Tampa. SAT Mktg. .................... 813-884-4805 
IN Indianapolis, Elctm. Reps. .......•..... 317-894-1414 
MI Warren. Buroaw Co. ..•... "'.......... 313-573-4605 
NJ Medford. Champion Elctm. SIs. . . . . . . . . 609-883-0932 
NY Islandia. Schmitt Mktg. Corp: .......... 518-582-5888 
OH Dayton, Baehr, Greenleaf & Assocs. .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assocs. 

OR Portland, James J. Backer Co. . ......• 
TX Dallas, 8.W. Mktg. Assocs. ........... . 
TX Houslon, S.W. Mktg. Assocs. ......... . 
WA Seattle, James J .. Backer Co .......... . 
WI Colgate, Rep One & Assocs. ......... . 

216-892-1770 
503-297-8744 
214-341·8631 
713-537-8166 
206-285-1300 
414-628-4016 

PHALO CORP., Transitron Corp., 900 Hon Ave, 
Manchester, NH 03103, Tel: 603-669-4347, TELEX: 710-
220-9878; Ernpl.: 150 

PHASE CONTROL ELECTRONICS, 87-27 Myrtle 
Ave.. Glendale, NY 11385, Tel: 718-441-4728;Empl.: 16; 
Sis. Mgrc Jack Stanley ......................... 001140 

PHELPS DODGE MAGNET WIRE. P.O. Box 600, Ft 
Wayne,lN 46801, Tel: 219-456-4444, 800-255-2542, TWX: 
810-332-1501; SIs. Mgrc G. H. Guyer; Dis!. Mgrc W. H. 
Deininger 

PHILADELPHIA INSULATED WIRE CO. INC, 333 New 
Albany Rd.. Moorestown, NJ 08057, Tel: 609-235-6700, 
FAX: 609-235-5480; EmpL: 150; Sis. Mgrc Fred Newman 

PHILAMON, INC., 33 Dubon Ct., Farmingdale, NY 11735, 
Tel: 518-249-27oo,1WX: 510-224-6512; FSC No.: 95267; 
Empl: 27; Sis. Mgr c B.F. Grib 

PHILIPS AUDIO VIDEO SYS. CORP, See AKG 
Acoustics 

PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 
North . American Philips Corp, 2566 Northwestern 
Avenue, West Lafayette, IN 47906, Tel: 317-463-2536, 
1WX: 810-342-1889; Sis. Mgrc Pierre Lavignette 

Phot05witch 
~;g~ 6) La~~~st 
Photo • i Relay & 

Electc/c • J SWitches 
Controls Dlstnbutor 
In Stock ... _ In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
PHILIPS CIRCUIT ASSEMBLIES, A Subdivision of 

North American Philips Corporation, 5855 N. Glen Pk. 
Rd.. Milwaukee, WI 53209, Tel: 414-228-7632, FAX: 414-. 
228-4486 

PHILIPS CIRCUIT ASSEMBLIES, A SubdiviSion of 
North American Philips Corp, 2601 S. Moorland Rd.. 
New Berlin, WI 53151, Tel: 414-785-6506,1WX: 910-262-
3032, FAX: 414-785-6516 

PHILIPS CIRCUIT ASSEMBLIES, 3802 W. Waters 
Avenue, Tampa. FL 33684, Tel: 813-933-5113, TELEX: 
3727509, FAX: 813-932-1373; Sis. Mgrc T. Borkes 

PHILIPS CIRCUIT ASSEMBLIES, 1515 Sixth Sl South, 
Hopkins, MN 55343, Tel: 612-933-4600. FAX: 612-935-
6012; Sis. Mgr c B. Callahan 

PhilipsECG 
A North American Philips Company 

FAX: 617-890-7096 
PHILIPS ECG, Amperex Electronics Corp., A 

North American Philips CO.,.1 00 First Ave, Wanham, 
MA 02254, Tel: 617-890-6107; Empl: 4213; Sis. Mgrc D. 
R Kronenwetter; Disl. Mgrc E. H. Frost ... A-2134-2135 

. Loc81 Sales Offices & Reps 
CA Los Alamitos, PhiHps ECG ............ 714-220-1387 
CA Pleasanton. Philips ECG .............. 408-727-6132 
GA Norcross, Philips ECG ~. . . . . . . . . . . . . .. 404-368-2401 
IL Wood Dalel, Philips E6G ........... 312-860-7373 
MA Norwood, Phmps ECG ................ 617-762-8090 
MO Kansas City, Phmps ECG ............. 816-741-4019 
NY Seneca Falls, Phmps ECG ,........... 315-568-5432 
OH Dayton, Philips ECG .................. 513-898-9577 
TX Dallas, Philips ECG ................... 214-231-3481 

For distributor information, call 1-800-225-8326. (In 
Massachusetts, call 1-890-6107.) 

PHILIPS ELECTRONICS LTD., Elcoma Division, 601 
Milner Avenue, Scarborough, Ontario, Can M1B 1MB, Tel: 
416-292-5161, TELEX: 065-25100, FAX: 418-297-1019; 
Empl: 40; SIs. Mgrc Phil Cain; Dist. Mgrc Dean Xamin 

PHILIPS ELMET, 1560 Usbon Rd.. Lewiston, ME 04240, 
Tel: 207-784-3591, TWX: 710-223-0675; Empl: 250 

PHOENIX WIRE, INC. 

PHOENIX WIRE, INC., 100 Teflon Ave.. S. Hero, VT 
05486, Tel: 802-372-4561, TELEX: 372-9109; Empi.: 25; 
Sis. Mgr c Ohmer Corbin; Dist. Mgr c Ohmer Corbin 
...•...............•............•................ C-1899 

PHONON CORPORATION, 7 Hennen Drive, P.O. Box 
549, Simsbury, CT 06070, Tel: 203-651-0211, TELEX: 
294705, FAX: 203-651-8618; FSC No.: 6Y858; Empl: 30 

PHOTOBELL, 40 Vreeland Ave.. Totowa. NJ 07512, Tel: 
201-785-0049; Empl: 50; Sis. Mgrc Bernard M ClongoH 

PHOTOCIRCUITS GLEN COVE. DIV., 
KOLLMORGEN CORP, 31 Sea Cliff Ave.. Glen Cove, 
NY 11542, Tel: 5 I 8-674-1303, 1WX: 518-671-3155; Empl.: 
850 

PHOTODYNE INC, 3780 Calle Tecate, Camarillo, CA 
93010, Tel: 805-388-8378, TELEX: 18-1159, FAX: 1-805-
499-9311; FSC No.: 59912; Empl: 100; SIs. Mgrc Eamon 
Murphy; Dist. Mgr c Eamon Murphy 

PHOTON, INC, 970 University Ave.. Los Gatos, CA 95030, 
Tel: 408-354-5600. TELEX: 493-1183 PHOT, FAX: 408-
3~ 7138; Empl: 12; Sis. Mgr c John M Fleischer 

PHOTON SOURCES, INC., See Lumonics Material 
Processing Corp. 

PHOTO RESEARCH, Kollmorgen Corp, 9330 DeSoto 
Avenue, Chatsworth, CA 9131 I, Tel: 818-341-5151, 
TELEX: 69-1427; FSC No.: 92434; Empl: 86; Sis. Mgrc M. 
L Woolsey 

PHOTOSWITCH DIV, Allen Bradley Co, 265 Winter St, 
Wanham, MA 02154, Tel: 617-468-8000; SIs. Mgrc S. L 
Davis 

PHD-TRONICS DIV., E R. Wagner MIg. Co, 8701 W. 
Bradley Ad.. Milwaukee, WI 53224, Tel: 414-355-6704, 
1WX: 910-262-3099; Empl: 140; SIs. Mgrc Steven J. 
O'Brien, SIs./Mktg. Mgr. 

PIC DESIGN, P.O. Box 1004, Middlebury, CT 06762, Tel: 
203-758-8272, 1WX: 910-997-0989; FSC No.: 00141; 
Empl: 105; Sis. Mgr c George N. Kanlwec 

PICO CRIMPING TOOLS, 9832 Jersey Ave.. Santa Fe 
PHILIPS TEST & MEASURING INSTRS., 85 McKee Dr., Springs, CA 90670, Tel: 213-723-2150, FAX: 213-949-

Mahwah, NJ 07430, Tel: 201-529-3800; Empl: 70; Sis. 7404; Empl: 12 
Mgr_· Michael Leeds 

PHILMORE MANUFACTURING, 40 Inip Dr, Inwood, NY 
11696, Tel: 518-239-6161; Empl.: 22 

PHI TECHNOLOGIES, INC., 4605 North Stiles, 
Oklahoma City, OK 73105, Tel: 405-521-9000, 1WX: 910-
831-3286, FAX:· 405-524-4254; Empl: 60; Sis. Mgrc 
Michael Morgan .......................... 001068-1072 

PHOENIX CONTACT, P.O. Box 4100, Harrisburg. PA 
17111, Tel: 717-944-1300, TWX: 510-650-4913, FAX: 717-
944-1625; Sis. Mgr c Howard C. Minnick, Jr.; Dis!. Mgr c 
Mark F: GiIIKord 

PHOENIX DATA, INC, 3384 w. Osbom Rd., Phoenix, A2. 
85017, Tel: 602-278-8528, 1WX: 910-951-1364; Empl.: 55; 
SIs. Mgrc Irv Wilson 

Loc81 S81es Offices & Reps 
A2. Phoenix, Holder Haver, Inc. . ........ ,. 602-242-4025 
CA Sunnyvale, RDX Corp. ................ 408-734-4500 
CO Denver, Holder Haver, Inc. ............ 303-427-3443 
CT Tolland, R. G. Assocs. ................ 203-875-4201 
MA Lowel~ R.G. Assocs. .................. 617-458-9802 
MA Marshfield, RG. Assocs. .............. 617-837-3290 
MI Madison Hgts., WKM Assocs., Inc. .... 313-568-2300 
NM Albuquerque, Holder Hever, Inc. ...... 505-888-9614 
OH Dayton,WKM Assocs. ................ 513-434-7500 
OH Independence, WKM Assocs., Inc. . . . .. 218-524-5930 
UT San Lake City, Holder Haver, Inc. ..... 801-532-2111 
WA Bellevue, UndeIwood Hanity, Inc. ..... 206-643-1793 
WA Vancouver, Underwood Hanif\i, Inc. •.. 503-224-0583 

PHOENIX MICROSYSTEMS, 991 Discovery Dr., 
Huntsville, At 35806, Tel: 205-721-1200, TElEX: 752592; 
EmpL: 110; Sis. Mgr c Mel Mayo 

Pleo 
Electronics, 'nc. 

FAX: 914-699-5565 
PICO ELECTRONICS, INC., 453 North MacQuesten 

Pkwy,Mt Vernon. NY 10552, Tel: 914-698-5514,600-431-
1064, 1WX: 710-562-0113; FSC No.: 31669; SIs. Mgr c Joe 
Sweeney. .•.. A-1270-1275, 2319-2348; 001.863-1882 

Local S81es Offices & Reps 
CA Santa Clara. Fisher Assocs. .. . . . . . . . . . 408-733-1350 
IN Ft Wayne, Denlon Mktg., Inc. ... 219-488-0665/1264 
WA Seattle, W. Spaulding Co. .•........... 206-282-9173 

[i 
@ 

FAX: 617-649-9643 
PICONICS, 26 Cummings Road. Tyngsboro, MA 01879, Tel: 

617-649-7501, TELEX: 754759; FSC No.: 26618; Empl: 
48; SIs. Mgrc I. Kadesh ..... A-12n-1279, 1678, 2001 

Local S81es Offices & Reps 
At Huntsville, Murcota Corp. .•......•.... 205-539-8476 
A2. Scottsdale, Semper-Fi Sis. •........... . 602-730-9553 

760 North American offices only. For worldwide reps & distributors, see Vol~ W.' EEM 1988 



Manufacturers and Sales Offices Directory 

CA N. Hollywood, Jewell Co. ............. 818-78~1 03 
CA Palo Alto, JIM Assocs. ............... 415-857-1260 
CO Parker, Mikro Sis. Co. ................. 303-841-2529 
FL Lighthouse Point, R C. Simon ........ 305-941-2757 
H.. Hoffman Estates, Selective Sis. ....... 312-843-3586 
IN Huntington, Ellet Sis. ... .. .. .. .. .. .. ... 219-356-1866 
MA NaticI<, Wayland Engrg. Sis. Co. ....... 617-655-6080 
MN Minneapolis, Peterson Sis. Assocs. .. , 612-944-0030 
MO Grandview, Harri~anson Co. ........ 811H63-62OO 
MO St louis, Harri&-Hanson Co. .......... 314-432-3611 
NY Huntington, Regulus Indl Sis. Co. ..... 516-673-6252 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
OH Cincinnati, G & H Sis. Co. .. .. .. .. .. .. . 513-272-0580 
PA Glenside, Koebert Assocs.lnc. ........ 215-887-2310 
TX Ft Worth, EI-Tec Sis. ................. 817-288-2896 
WV Inswood, R F. Koebert & Assocs. ..... 304-~1 

PICOSEND PULSE LABS, INC, P.O. Box 44, Boulder, CO 
80306, Tel: 303-443-1249, TELEX: 650 301 3779; Empl: 
10 

PIEZO CRYSTAL, 100 K St., Box 619, C8r1isIe, PA 17013, 
Tel: 717-249-2151, TWX: 510-65()'2280, FAX: 717-249-
2151; FSC No.: 74306; Empl: 250; Sis. Mgr: Glen R 
Kurzenknabe 

PIEZO ELECTRIC PRODUCTS, INC, 212 Durham Ave., 
Me\uchen, NJ 08840, Tel: 201-548-2800, TWX: 71()'998-
0592, FAX: 201-548-2800; EmpL: 105; Sis. Mgr: Mark 
Ricl<man 

PIEZO KINETICS INC, Box 756, Pine and Mill Streets, 
Bellefonte, PA 16823, Tel: 814--355-1593, 814--355-1594; 
FSC 1'10.: 5Y690; EmpL: 28; Sis. Mgr: H. D. Shirey 

PIEZO TECHNOLOGY INC, 2525 Shader Ad, O~ando, 
FL 32804, Tel: 407-298-2000, TWX: 810-650-4136; FSC 
No.: 25120; Empl: 400; Sis. Mgr: Paul Dechen 

PIHER INTERNATIONAL CORP., 903 Feehanville Dr, 
Mt Prospect, IL 60056, Tel: 312-3~, BOo-323-6693, 
TELEX: 4949176, FAX: 312-390-9866; Empl: 40; SIs. 
Mgr: Gus Stoltz; Dist. Mgr: Jackie Hammon. .. A·2096 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. ................ 205-533-5165 
GA Atianta, DHR Mktg. ................... 404--451-9646 
IL Rolling Meadows, Basic Mktg. Co. .... 312-981-5180 
IN Angola, Giesling & Assocs. ........... 219-633-1980 
IN Cannel Giesling & Assocs. ........... 317-844-5222 
MA S. Weymouth, Adams & Assocs. ...... 617-337-9339 
NC Raleigh, o.H.R Mktg. .................. 919-781-1961 
OR Pooland, AD. Elctms. ................. 503-641-6469 
SC Greenville, D.H.R Mktg. ........•.....• 803-235-3594 
TN Nashville, D.H.R Mktg. ................ 615-331-2745 
VA Richmond, D.H.R Mktg. .•........•.... 804--359-6803 
WA Bothell AD. Elclms. .................. 206-481-8555 
WI PA, San Juan, David S. Ternent....... 809-762-2688 
Can Markham, Ont, Componetics ......... 416-479-7200 
Can St Laurent, Due., Componetics ....... 514--331-9930 

Local DistJibutors 
I\Z. Fountain Hill ReD EIcIms. . .. . .•. . . . .. 602-483-6412 
CA Anaheim, A.Z. EIcIms. ................. 714--632-1620 
CA Burbank, TAW. .. .. .. .. .. .. .. .... .. . .. 818-846-3911 
CA Chatsworth, Passive Comps. .. .. .. .... 818-341-1745 
CA Fountain Valley, Components GIr. . . ... 714--979-0433 
CA Marina del Ray, N.M.l/lrn9IVend ...... 213-821-7936 
CA Milpitas, California Capacitors. . . • . . • . . 408-262-6000 
CA San Diego, Newman Elctms. .•.•..... , 619-695-3005 
CA Van Nuys, E W. EIcIms. .............. 714--857-4422 
CT Wallingford, Midstate Elctms. ..•.....• 203-265-9900 
FL Ft Lauderdale, N.RC. •.. .. . .. .•......• 305-772-4500 
FL Longwood, IrnMec Comps., Inc. ...... 305-834--7777 
FL Melbourne, T. C. Pridmore ....•....... 305-727-2491 
IL Addison, BeHord EIee. ................ 312-691-1100 
H.. Chicago, Nap. EIcIms. ................ 312-625-8400 
H.. Des Plaines, Rangus EIcIms. ......... 312-299-1800 
H.. Northbrook, Classic Comps. .......... 312-272-9650 
IL Northbrook, Mar-Lyn EIcIms........... 312-272-2338 
IL Schaumburg, Components Impo~ .. 312-843-7111 
IL Schaumburg, Q.p.s. EIcIms. .......... 312-664--6620 
IN Elkhart, Earlynn EIee.Ind. ............. 219-862-2425 
IA Cedar Rapids, Dee EIcIms. ........... 319-365-7551 
KY Louisville, PeMess Elctms. ........... 502-637-7674 
MD Gaithersburg, Axis EIcIms. •••......•.. 301-840-9640 
MA Billerica, A W. Meyer Co, Inc. ......... 617-667-6900 
MI Grand Rapids, Calder EIcIms. ......... 616-698-7400 
MN Burnsville, Cassidy EIee. .............. 612-895-9026 
MN Eitzen, Capacitor Assocs. ............. 507-495-3130 
MN Minnaapolis, Bergquist Co. . . . . . . . . . . . . 612-635-4156 
MS St Louis, Rie Tronics, Inc. ............. 314--576-9616 
NJ Frenchtown, Sintec EIcIms. ........... 201-998-4093 
NJ Kenilworth, Federated Purchaser..... 201-272-0505 
NJ Kenilworth, Ventronics ...... .. .. .. .. .. 201-272-9296 
NJ W. Bertin, General Comps. ............ 809-768-6767 
NM Albuquerque. Irnerna1iOnal Elee. ..•..• 505-345-8127 
NY Buffalo, Summit EIcIms. .............. 716-687-2800 

NY Rochester, Masline EIcIms. ........... 716-546-5373 
NC Charlotie, Dixie Elctms., Inc. .....•.... 704--377-5413 
NC Charlotie, Aesco-Raleigh (Branch) .... 704--588-1513 
NC Aeleigh, Rasco-Raleigh ............... 919-781-5700 
NC Winstoo-Salem, Kirkman Elctms....... 919-722-9131 
OH Solon, Repco ......................... 216-248-8900 
OH Twinsburg, Advacom, Inc. .. , . .•.. . . . .. 216-425-8477 
PA Export, Advacom, Inc. (Branch) ..•.... 412-733-5400 
PA Levittown, G.W. EIc1m Dist ........... 215-547-7422 
PA McKean, Advacom ................... 814--476-7774 
PA YOlk, Adveoom ....................... 717-757-4895 
PA YOlk, EIc1m Comps. .................. 717-848-5334 
SC Columbia, Dixie EIcIms. . . • . . . . . • . . . . .. 803-779-5332 
TN Knoxville, Dixie EIcIms. ............... 615-936-4131 
TX EI Paso, Irnernational EIcIms. ......... 915-598-3406 
TX Ft Worth, C & W Supply .............. 817-831-0395 
TX Ft Wooh, Patoo Supp. Inc. ............ 817-429-8596 
TX GOOand, J.s. EIcIms. .................. 214--487-8808 
TX Richardson, Componen1 Technlg. ..•.• 214-437-2211 
TX Richardson, Components Center ..... 214--644-3447 
lIT New ~in, Classic Comps............ 414--786-5300 
lIT SaIl Lake City, Standard Supp. ........ 801-488-3371 
WA Redmond, Robert E. Priebe ......•...• 206-681-2363 
WI Mequon, Lakeview .................... 414--377-8250 
WI New ~in, Nap. Elctms. .. .. .. .. .. .. .. 414--785-9100 
WI Oconomowoc, G. W. Elclms. .......... 414--367-6003 

PILLAR INDUSTRIES, INC., 15318 E Valley Blvd, City 
of Industry, CA 91736, Tel: 816-369-3750, 818-333-6803, 
FAX: 818-369-2961; EmpL: 3 ............. Dol884-1886 

Local Sales Offices & Reps 
CA Los Angeles, Power PMoer, Inc. . . . . .. 213-215-0800 
CA Santa Cruz, LEREP .... .. .. .. .. .. .. . .. 406-458-0687 

PIONEER COMPONENTS, 2352 E. 66th St., Brooklyn, NY 
11234, Tel: 716-444-3680; Empl.: 3; SIs. Mgr: Michael R 
VMer; Dist. Mgr: Michael R VMer 

1.-
DionC!<!( 
magncztiC) 

FAX: 213-453-3929 
PIONEER MAGNETICS, 1745 Berkeley St., Santa 

Monica, CA 90404, Tel: 213-829-6751, TELEX: 182-093, 
TWX: 91 ()'343-6249; FSC No.: 08676; Empl.: 475; Sis. 
Mgr: A Hagiwara ......................... Dol88B-1889 

Local Sales Offices & Reps 
AL Huntsville, Pen-Tech Assocs. ......... 
I\Z. Scottsdale, Williams Assocs. .....•.... 
CA Los Alios, Frauman Assocs. ......... . 
CA Santa Monica, Pioneer Magnetics, Inc. 

CO Commerce City, Williams Assocs. .... . 
FL Boca Raton, Pen-Tech Assocs. ...... . 
GA Marietta, Pen-Tech Assocs. ......... .. 
IL Chicago, Heartland Tech. Mklg. ...... . 
IN Milwaukee, HeMland Tech Mklg. .... . 
MD Columbia, Stein Insttmn .............. . 
MA Wayland, oaner-Hayes .............. . 
MI Ann Arbor, KAW SIs., Inc ............. . 
MN Eagan, Pioneer Magnetics •........... 
MO Kansas City, Zinsmaster & Assocs. .. . 
NH Wilton, Daner-Hayes Inc. ............. . 
NJ Glen Gardner, Daner-Hayes Inc. ..... . 
NM Albuquerque, WilHams Assocs. ......• 
NY Brewster, oaner-Hayes Inc. ......... .. 
NY E. Norwich, oaner-Hayes Inc. •......•. 
NY Rochester, Daner-Hayes Inc. .....•..•. 
NC Greensboro, Pen-Tech Assocs. ..... .. 
OH Columbus, KRW SIs. Inc. ........... .. 
OH Westlake, KAW Sales .............. .. 
OR Oregon City, RTS, Inc. .............. .. 
PA CheHenham, Stein Instrm. ......•.....• 
TX Dallas, Kruvand .................... .. 
lIT Sail lake City, Wiltiams Assocs. ..... . 
WA Vashon, ATS, Inc. ................... .. 
Can Lachine, Electrodesign 11d. .......... . 

205-681-9298 
602-947-4297 
415-941-0680 

213-829-6751 
303-289-5647 
305-394-7400 
404--424--1931 
312-577-9222 
312-577-9222 
301-598-3748 
617-655-0688 
313-769-0056 
612-452-7747 
816-333-6233 
803-654--6543 
201-537-4534 
505-255-1368 
914--279-2168 
516-922-0080 
716-268-0921 
919-852-6000 
614-885-2598 
216-871-7521 
503-632-3925 
215-379-1990 
214-437-3355 
801-485-6511 
206-285-1383 
514--636-4838 

PIRELLI CABLE CORP, See Specialty Cable Corp. 

PITTMAN, Penn Engrg. & Mfg. Corp., 343 Godshall 
Dr, Harleysville, PA 19438, Tel: 215-256-6801, TELEX: 
283668, TWX: 510-661-8696, ESYLNK: 62894738, FAX: 
215-256-1338; FSC 1'10.: 96938; Empl: 140 
..... ... .. . ..... .... .. . .. . . . . .... .. ... ..... 8·1247-1249 

Local Sales Offices & Reps 
I\Z. Fountain Hills, Halbar Assocs. .....•.. 602-837-2464 
CA Glendale, Halbar Assocs. ............. 818-246-6283 
CA San Mateo, Halbar Assocs. ........... 415-349-4700 

CO Englewood, ln1egraJed Motion Sys. ... . 
CT Old Saybrook, M. L Assocs., Inc. ..... . 
FL Palm Bey, Motion Technlg., Inc. ...... . 
GA Ulbum, Motion Technlg., Inc. ...•..•.•. 
IL Mourn PI'O$p9CI, K-W Assocs. ...... .. 
IN Fort Wayne, AkIron .................. . 
MA Wayland, M. L Assocs. .............. . 
NY Great Neck, Marcus Sis. Assocs., Inc. 

NY Aochester, Application Spec. ......... . 
NC Charlotte, Motion Technlg., Inc. •....•. 
OH Clevelend, S91Vo-Mark .............. .. 
OK Tulsa, Blair Engrg. .................. .. 
PA Exton, Kiley EIecI. Co., Inc. .......... .. 
SC Greenville, Motion Technlg., Inc. .... .. 
TX Austin, Blair Engrg. ................. .. 
TX Dallas, Bleir Engrg. .................. . 
TX Houston, Blair Engrg. ............... .. 
WA Redmond, Halbar Assocs. .......... .. 
WA Vanoouver, Halbar Assocs. ......... .. 
Can Montreal, Brian Engrg. Lid. .......... .. 

PLATO 

303-792-5516 
203-388-9718 
BOo-438-1380 
BOo-438-1380 
312-253-6680 
219-747-3650 
617-358-5540 

516-671-6820 
716-588-6226 
BOo-438-1380 
216-671-2353 
918-622-3100 
215-363-8550 
BOo-438-1380 
512-346-3032 
214--241-5655 
713-973-8800 
2~-0990 
206-696-0170 
514--738-5757 

PKS - DIGIPLAN L TO, 1859 ChMer Lane, Lancaster, PA 
17801, Tel: 717-299-2706, TELEX: 687352; Empl: 100; 
SIs. Mgr: David P. Overy 

PLAINVIEW BATTERIES, INC_ 1121 Holland Dr, Sts. 
7, Boca Raton, FL 33487, Tel: 407-997-7705, FAX: 407-
997-7803; SIs. Mgr: B. Erda ............. Do1478-1479 

PLAINVIEW ELECTRONIcs, See Plainview 
Battieries, Inc. 

PLANT SPECIALTIES, INC, PO Box 1097, Canollton, TX 
75006-1097, Tel: 214--245-9673; Sis. Mgr:J. E. Bryer 

PLASMARC TECHNOLOGIES, INC, 180 Passaic 
Avenue, Fairfield, NJ 07006, Tel: 201-575-0870, TELEX: 
833245; FSC 1'10.: 6Y983; Empl: 21; Sis. Mgr: Gregory A 
Galaida 

PLASMA RESEARCH CORP, 2900 Main St., Alameda, 
CA 94501, Tel: 415-521-5532; FSC 1'10.: 8Y067; Empl: 7 

PLASTIC CAPACITORS, INC, 2623 N. Pulasl<i Ad, 
Chicago, H.. 80639, Tel: 312-489-2229, TWX: 91()'221-
1354, FAX: 312-489-0496; FSC 1'10.: 99120; Empl: 90; Sis. 
Mgr: Thomas, J. Brown; Dist. Mgr: Thomas J. Brown 

PLASTIC FORMING CO, INC, 5 Lunar Dr, P.O. Box N, 
Woodbridge, CT 06525, Tel: 203-397-1338, TELEX: 
963437; Empl: 37; Sis. Mgr: John C. Womer 

RASTICORP 

FAX: 213-539-8325 
PLASTICORP, 24105 S. Frampton Ave., Harbor City, CA 

90710, Tel: 213-539-9530; EmpL: 120; Sis. Mgr: Robert 
Hurley.. .. .. .•.. .•.. •. .. ..•. .. . .. .•...•... C.l079-1081 

Local Sales Offices & Reps 
CA Calabasas, Jackson & Rogers ........ ' 818-884-0323 
CA Harbor City, PlasticOrp ................ 213-539-9530 
CA Los Angeles, Jackson & Rogers ...... 818-684--0323 
CA Los Angeles, Robert Hurley. . . . . . . . . . . 213-539-9530 
CA Newport Bch, Jackson & Rogers ..... 714--645-7431 
CA Orange County, Jackson & Rogers ... 714--645-7431 
IL Chicago, Eschner & Kerangn ......... 312-458-0333 
IL Chicago, WaH Bejus .................. 312-458-0333 
PA Broomall Comelius J. McDermott . . . . . 215-353-9503 

PLASTIGLIDE MFG, 2701 W. EI Segundo Blvd, 
Hawthome,CA9025O, Tel: 213-777-8108, TWX: 910-321-
5755; Empl: 425; Sis. Mgr: William Kauble 

PLASTOID CORPORATION, 45 Gingerbread Castie Rd, 
Hamburg, NJ 07419, Tel: 201-827-7141, FAX: 201-827-
7141 (ext 52); Empl: 200 

PLATO PRODUCTS, INC, 2120 E. Allen Ave., Glendora, 
CA 91740, Tel: BO().423-4510, TELEX: 287291, FAX: 714--
592-7062; FSC 1'10.: 32399; Empl: 75; Sis. Mgr: Waller 
Schaub 

Local DistJibu/ors 
AL Muscle Shoals, Jones EIcIms. .•.....• 205-383-1241 
I\Z. Phoenix, Scottsdale Tool & Supply ... 602-273-7376 
AA lillie Rock, Bluff City EIctms. ......... 501-378-7044 
AA lillie Rock, Briggs-Weaver . " . .•.. . ..• 501-582-2534 
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PLATO 

CA Canoga PI<., Scottsdale Tool & Supp. 
. .. . .. . . . .. . .. . .. . . . . . . . . .. . . . . . . • . . . .. 818-998-7652 

CA EI Segundo. Wassco ................. 213-772-8171 
CA Fullerton, Bertech .. .. .. .. .. .. .. .. .. ... 714-526-3700 
CA San Diego. Wassco ................... 619-578-2102 
CA Sunnyvale, COM-KYl ................ 408-734-9660 
CO Denver. Solder Tec ................... 303-922-6214 
CT Walting/ord, Contact East ............. 203-265-9333 
Fl Orlando, Cameron & Barkley. . . . . . . . .. 305-298-6250 
Fl Tampa, Cameron & Barkley .......... , 813-248-6211 
Fl Winter PI<., Deanco, Inc ................ 305-671-5100 
GA Marietta, Deanco ..................... 404-429-0126 
GA Tucker, Roy E. Davis Co. ............. 404-939-2021 
IL Chicago, EMF ....................... 312-889-8323 
IN li'ldianapolis, Bellinda ................ 317-875-8200 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 319-373-0525 
MD Gaithersburg, Deanco ................ 391-948-5444 
MA Canton, Hub Mall. Co. ................ 617-621-1870 
MA N. Andover, Contact East ............. 617-882-2000 
MI BIopmfield Hills, Murray Percival Co... 313-333-1700 
MN St. Pau~ Shelley-Ragon, Inc. .......... 612-642-2828 
MO Independence, Shelley-Ragon, Inc. .... 816-254-3410 
NJ Fairfield, Deanco, Inc .................. 201-575-7960 
NM Albuquerque, Betatron .. .. .. .. .. .. .... 505-821'1 122 
NY Ithaca, Deanco, Inc. ................... 607-257-4444 
NY Port Washington, Bruckner Machine & Tool 

. . .. . .. . .. . .. .. .. . .. . . .. . .. . . . . .. . .. . .. 516-484-6070 
NY W. Babylon, Irv Morse siS. ............ 516-491-7800 
NC Knightdale, Cameron & Barkley .. ..... 919-266-3611 
OH Cleveland, Haseley Distrbg. ........... 216-572-1455 
OK Oklahoma City, Briggs-Weaver ....... 405-943-9811 
OK Tulsa, Briggs-Weaver . . . . . . . . . . . . . . . .. 918-663-1040 
OR Beaverton, COM-KYL . . . . . . . . . . . . . . . .. 503-626-6633 
OR Portlai'ld Gen. Tool & Supp. ... : ...... 503-226-3411 
OR Portlai'ld Murphy li'ldl Supp. . . . . . . . . . .. 503-620-8880 
TN Johnson City;Tri-Cities Ii'ldL .......... 615-929-8106 
TN Memphis, Bluff City Elctms.. . . . . . . . . .. 901-345-9500 
TX Austin, Roy E. Davis Co. .............. 512-835-1052 
TX Dallas, Roy E. Davis .................. 214-688-0652 
TX EI Paso, Roy E. Davis Co .......... ~ ... 915-779-5697 
TX Freeport, Briggs-Weaver. . .. . . . .. . . . .. 409-233-5451 
TX Houston, Briggs-Weaver.............. 713-672-1100 
TX McAllen, Roy E. Davis Co. ............ 512-63 1:1 188 
TX Odessa, Briggs-Weaver............... 915-333-3836 
TX Pllugerville, Briggs-Weaver ........... 512-244-3343 
TX San Antonio, Briggs-Weaver .......... 512-333-7710 
UT Salt Lake City, Techn. Devices........ 801-972-5935 
VA Virginia Bch., Deanco, Inc. ............ 804-499-3322 
WA Redmond,Sheiley-Regon, Inc ......... 206-883-2220 

• Polaroid 
Industrial Photographic Line 

Authorized Distributors 

New and Used ElectroniC Test EqUipment 
Sales • Service • Rental • Leasing 

2141 B Parlhenl3 81 . Canoga Park. CA 91304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

ModelDS- 4 

Manufacturers and Sales Offices Directory 
WA Seattle, Gen. Tool & Supp. ............ ,206-762-1500 
PR EM.F... ...... .... .. .. .. .. .. .. .. ...... 800-621-Q080 
Can Montrea~ Que, Adtool Corp. ......•... 514-482-2548 
Can N. York, Ont, W. J, Neil SIs. Ltd ....... 416-236-7302 

PLESSEY MICROSYSTEMS, The Plessey Co, Ltd, 
One Blue Hill Pia, Pearl River, NY 10965, Tel: 914-735-
4661 18D0-368-2738, FAX: 914-735-9527; Sis. Mgr_' Larry 
Abzug 

Pletronics 
FAX: 206-525-2350 

PLETRONICS, INC., 9026 Rooseve~ Way N.E., Seattle, 
WA 98115, Tel: 206-523-9395; Empl.: 125; Sis. Mgr: Les 
Podgomy; Dist .. Mgr:, Les Podgomy ...... Ao l447-1449 

Local Sales Offices & Reps 
CA EI Tore, Martronix .................... 714-858-0832 
CA Mission Viejo, Martronix .............. 714-768-7519 
CA Pleasanton, Mou~hrop .. .. .. .. .. .. .... 41 ~3-0450 
CT Cheshire, Nesco .. .. .. .. .. .. .. .. .. .... 203-272-0368 
Fl Orlando, MacKay, Sm~h & Assocs. ... 305-423-4353 
GA Tucker, MacKay, Sm~h & Assocs. . . . .. 404-496-9913 
IL Woodridge, Tren<;i-Tronics ............ 312-985-0626 
MA Randolph, Bengal ..................... 617-961-4120 
MN Sl Pau~ Countryman ................. 612-645-9151 
NC Raleigh, MacKay, Sm~h & Assocs. .... 919-847-2277 
OH Centerville, Omega ................... 513-434-5507 
OH Shaker Hgts., Omega ................. 216-751-9600 
TX Ai<;hardson, Eagle .................... 214-238-5383 
WA Redmond, Halbar ..................... 206-882-0990 
WY Jackson, Tetonies .................... 307-733-1077 
Can Montreal, Qua, Promark .............. 514-773-5344 

Local Distributors 
CA EI Segundo, Force .. .... .. .. .. .. .. .... 213-772-1324 
CA' Fullerton, Pyramid .................... 714-773-0781 
CA San Diego, Pyramid .................. 619-271-5404 
CA San Jose, Force ...................... 408-435-1324 
CA Santa Clara, Pyramid................. 408-727-9810 
CA Sunnyvale, Capsco ................... 408-734-3020 
CA Sunnyvale, Target .................... 408-734-5611 
IL Woodridge, Trend-Tronics ............ 312-985-0626 
MD Bellsville, PSI.. .. ...... .. .. .... .. .. ... 301-937-4960 
MN Fridley, Voyager ...................... 612-571-7766 
WA Ken~ Pyramid ........................ 206-872-5800 
WA Redmond, Priebe ..................... 206-881-2383 

PLUMER PRECISION OPTICS, 601 Montgomery Ave., 
Pennsburg, PA 18073, Tel: 215-679-6272, FAX: 215-679-
2277; Empl.: 180; Sis. Mg'-' Jan Bakker 

PMI MOTION TECHNOLOGIES, 49 Mall Dr, Commack, 
NY 11725-5703, Tel: 516-884-1000, TWX: 510-233-0007, 
FAX: 516-864-2084; Empl.: 250; Sis. Mgr: Peter 
Dougherty 

Distributor 

PoCo Sales ......................................................... 697, 699 

FAX: 818-700-8453 
POCO SLS., Porter Co. 8925 Fullbright St, Chatsworth, 

CA 91311, Tel: 818-700-8727; FSC No.: 69-1603; Empl.: 8 

POINT 4 DATA CORP, 15442 Del Arne Ave, Tustin, CA 
92880. Tel: 714-259-0777, TELEX: 4722040; Empl.: 180; 
Sis. Mgr: Mr. Ted Cooper; Dist. Mgr: Mr. Ted Cooper 

POLARA ENGINEERING INC, 4115 W. Artesia Ave., 
Fullerton, CA 92833, Tel: 714-521-0900, TELEX: 888489, 
FAX: 714-522-8001; EmpL: 62 

POLAROID CORPORATION, Polarizer Div., 1 
Upland Rd., Norwood, MA 02062, Tel: 800-225-2770, FAX: 
617-446-4600 .. .... ..... . .. .... .. .. .. .. .. .. .... 8 01084 

POLAROID CORP, Powercard Div., 391 Totten Pond 
Rd., Waltham, MA 02159, Tel: 617-890-6789, TELEX: 
948073; SIs. Mgr: Fredric Co~en 

POLYCORE ELECTRONICS, 1107 Tourmaline Dr., 
Newbury PI<., CA 91320, Tel: 805-499-6777, TWX: 910-
336c1547,FAX: 805-499-6017; Empl.: 40; Sis. Mgr: SK 
Leong 

POLYMER' CORP, 2120 Fairmont Ava, Reading, PA 
19605, Tel: 215-320-6600. TELEX: 836-440, TWX: 510-
851-5696, FAX: 215-320-8866; EmpL: 1000; Sis. Mgr: FL 
A Alberts; Dist. Mgr: FL F. Wagner 

POLYPHASE INSTRUMENT, 175 Commerce Or, Ft 
Washington, PA 19034, Tel: 215-643-6950, FAX: 1-215-
643-5237; FSC No.: 98330; EmpL: 200; SIs. Mgr: Bert 
Rashkow ................................. Ao2350-2351 

Local Sales Offices & Reps 
CA Alhambra, M. W. Riedel Co. ........... 213-283-7694 
CA Cupertino, Solarise SIs. ...•........... 408-446-9343 
CA Panorama Ci1y, Sentenac AssocS. .... 818-988-2671 
CA San Diego, M. W. Riedel Co. '. . . . . . . . • . 619-272-2359 
FL Maitland, D. J. Ellis & Assocs. ......... 305-645-1101 
IA Cedar Rapids, Lorenz Sis. Inc. ........ 319-377-4666 
KS Overtai'ld PI<., Lorenz Sis. Inc. ......... 913-649-5556 
MA BrookHne, Technlg. Prods. Grp ........ 617-731-Q856 
MO University City, Lorenz SIs. Inc......... 314-997-4558 
NE Lincoln, Lorenz Sis. Inc. . . . . . . . . . . . . . .. 401-475-4660 
NJ Madison, Livera Polk Assocs., Inc. .... 201-377-3220 
NY Glen Head, Livera Polk Assocs., Inc. .. 5t6-75e:.9300 
PA Erdenheim, OrnniSIs. ........ .. .. .. ... 215-233-4702 
TX Austin, Mil-Rep Assocs., Inc. ....... '. .. 512-346-8331 
TX Richardson, Mil-Rep Assocs., Inc. •.... 214-644-6731 

POL YPHASER CORPORA nON, 1425 li'ldustrial Way, 
P.O. Box 1237, Gardnerville, NY 89410-1237, Tel: 702-
782.2511, 8DO-325-7170, TELEX: 272718 PolyPhaser, 
FAX: 702-782-4476 ............................ 801347 

Local Sales Offices & Reps 
CA Fallbrook, Gov. Convns. Mktg ........ Ell9-728-2530 
CA Sacramento, IN Sis. .................. 916-835-5899 
CO Aurora, Electro-Tek SIs., Inc. .......... 303-343-8937 
FL Coral Springs, Cernco ................ 305-753-6m 
GA Atlanta, Cernco ....................... 404-49Hl520 
HI Honolulu, Manon Engrg. .............. 808-833-9545 
IL Arlington Hgts., IRo-Company ........ 312-593-0644 
IA Sioux Ci1y, Maury E. Bettis Co ......... 712-255-9010 
KS Olalhe, Maury E. Bettis Co. ........... 913-764-0621 
KY Louisville, Webster Assocs. ........... 50Nl37-8189 
MN Stillwater, Ned Gordon & Assocs. ..... 612-430-1572 
MO St Louis, Maury E. Bettis ...........•. 314-429-2099 
NV Gardnerville, PolyPhaser Corp. ........ 702-782-2511 
NH Manchester, Assocd. Sys. . . . . . . .. .. . .. 603-472-2297 
NJ Totowa, Holzberg Inc ...........•.....• 201-256-0455 
NM Albuquerque, Electro-Tek SIs., Inc. ...• 505-892-4969 
NY Ossining, W_ Assocs. ............ 915-762-0136 
OK Tulsa, Horizon Engrg Sis. Co. . . .. . .. .. 916-252-7222 
PA Venetia, W_ Assocs. ............. 412-941-8848 
TX Houston, Horizon Engrg. Sis. Co. .. .... 713-495-1018 
TX Rockwall, Horizon Engrg. SIs. Co. ..... 214-475-1179 
WA Kirklai'ld Manon Engrg. ............... 206-827-7449 

Local Distlibutors 
CA Sacramento, Sacramento EIc1ms. ..... 916-441-4821 
CO Aurora, Electro-Comm Distrs. ......... 303-343-8937 
10 Idaho Falls, Teton Comms. ........... 208-522-0750 
IL Arlington Hgts., lAO Co. .. .. .. .. .. .. ... 312-593-0644 
NY Carson Ci1y, Schwartz Radio, Inc. ..... 702-883-4500 
NV Gardnerville, PolyPhaser Corp......... 702-782-2511 
NC Greensboro, West Antenna ........... 919-621-2473 
TX Rowlett, Horizon Engrg. SIs. .......... 214-475-1179 
VA Blacksburg, Professional Comms. . . . . . 703-552-4443 

POLY-PLANAR INC, 50 Graphic PI, Moonachie, NJ 
07074, Tel: 201-641-2206; Empl.: 100; SIs. Mg,: John 
Apelian 

POL YPL Y INC, Ad No.1, Route 5 South, Amsterdam, NY 
12010, Tel: 518-843-3900, FAX: 518-843-5629; Sis. Mgr: 
B. Slomski 

POL YTRON DEVICES, Box 396 - River St. Sta, Paterson, 
NJ 07544, Tel: 201-345-5885, FAX: 201-423-0444; EmpL: 
26 .. .. . .. . . . . .•.. .. . .. . .. ... ... .. .•.. . . ... 001890-1892 

LOC81 Sales Offices & Reps 
CA Huntington Bch., Mil-Com Sis. ........ 714-840-2424 
IL Highlai'ld PI<., MkHek Mktg. Co. ...... 312-821-11.30 
MD Lmleton, Caldwell Assocs. Inc. ........ 617-369-2475 
MN Minneapolis, E.P.L..................... 612-784-5554 
NY Canai'ldaigna, Mamula Sis. . .. .. .•. . . .. 716-394-5560 
VA Lynchburg, parogem Inc. ............. 804-528-0681 
WA Bellevue, AI Smilh Co. ................ 206-746-6770 

POMFRET RESEARCH OPTICS, P. O. Box 1285. 
Orange, VA 22960, Tel: 703-854-4350; Empl.: 5 

POMONA 
FAX: 714-629-3317 

POMONA ELECTRONICS, 1500 E. 9th St, P.O. Box 
2767, Pomona, CA 91766, Tel: 714-623-3483, TWX: 910-
581-3822; FSC No.: 05276; EmpL: 170; Sis. Mgr: Thomas 
Barber; Dis!. Mgr" Thomas Barber 

Co 1489-1517. 1708 
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Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Hazel Green, Braden & Assocs. . . . . . .. 205-628-6290 
AI. Phoenix, More Sis. ...... 602-274-4556,602-265-9201 
AA Litlle Roc!<, Erickson Sis., Inc. ......... 501-455-0618 
CA Culver City, DeAngelo, Rothman & Co. 

....................................... 213-827-2202 
CA Irvine, Vale Elctrn Assocs. ........... , 714-551-4004 
CA Santa Clara, Engrg. Assocs. Corp. . . . .. 408-988-5001 
CA So. San Francisco, Carefli/EMA ....... 415-873-2524 
CO Broomfield, Connors Co. .............. 303-466-9626 
FL Maitland, EIR Inc. ..................... 305-660-9091 
Il Deerfield, W. M. Linz .................. 312-945-9600 
IN Indianapolis, Blind Elctm. SIs. Co ...... 317-241-3742 
IA West Des Moines, Nevco ............. 515-225-9666 
LA Chalmette, Erickson SIs, Inc. . . . . . . . . . • 504-271-1976 
MA Foxboro, AI Appell Assoc. Inc. ........ 617-764-3439 
MI Jenison, C. A. Gear Co. ............... 616-457-5204 
MI Kentwood, C. A. Gear Co ............... 616-534-9449, 

616-457-5204 
MN Minneapolis, Hei-l~e SIs, Inc .......... 612-661-6051 
MO Crestwood, Nevco, Inc. ............... 314-643-7406 
OH Eastlake, Spectrum Technlg. .......... 216-951-4455 
MO North Kansas City, Nevco, Inc ......... 816-421-1751 
NJ Belleville, D. F. Tobias & Co ........... 201-751-6660 
OR Beaverton, Eclipse Mktg. Grp. Ltd.. . . . 503-642-1661 
PA Philadelphia, David S. Linz, Inc. ....... 215-379-0734 
SC GreenVille, Hal C. Noonan SIs. Co. .... 603-244-6254 
TX Dallas, Erickson SIs, Inc. . . . . . . . . • . . . .. 214-739-5633 
WA Redmond, Eclipse Mktg. Grp., Ltd ..... 206-665-6991 
WA Spokane, EcUpse Mktg. Grp. Ltd ...... 509-922-3972 
EXP CA, Tarzana, Nate Beckerman & Co., Inc. 

....................................... 618-708-0021 
Can Whitby, fIT Cannon Canada .. . . . . . . . . 418-668-6661 

PORTESCAP U.S., INC., 36 Central Ave. Hauppauge, NY 
11768, Tel: 516-234-3900, FAX: 516-234-3986; Empl.: 16; 
SIs. Mg': Dave Hall 

Local Sales Offices & Reps 
AI. Phoenix, Flexible Technlg., Inc. ....... 602-996-6421 
CA Corona Del Mar, Motion Control of S. CA, Inc. 

....................................... 714-675-0211 
CA Foster City, Portescap US ............. 415-570-5140 
CO Denver, Motion Technlg. .............. 303-692-9649 
MA North Raading, Portescap US, Inc. ... 617-664-3313 
MN Minneapolis, Portescap U.S. Inc. ...... 612-635-1956 
NJ Fair Lawn, March Inds. ................ 201-794-0066 
NY Hauppauge, Portescap U.s., Inc. ...... 516-234-3900 
OR Beaverton, Cascada Data Mktg. . . . . . .. 503-641-9266 
WA Bellevue, Cascade Data Mktg. ........ 206-747-6190 

POSITRONIC INDUSTRIES, INC, 423 N. Campbell St, 
P.O. Box 6247, Springfield, MO 65601, Tel: 417-666-2322, 
TELEX: 436445, FAX: 417-666-4115; FSC No.: 28198; 
EmpL: 250 

1m 
FAX: 812-386-2335 

POTTER & BRUMFIELD, A Siemens Co., 200 s. 
Richland Creek Dr. Princeton, IN 47671-0001, Tel: 812-
386-1000, TELEX: 27-8451, TWX: 810-350-2343; Empl.: 
3000; Dist. Mg': Gordon Collins .. 8·1348,1559-1575 

Local Sales Offices & Reps 
AL Huntsville, Cartwright & Bean ......... 205-630-1540 
AI. Phoenix, Howe & Howe Sis. .......... 602-264-7971 
CA Los Attos, E. Rechl Assocs. ........... 415-964-6321 
CA Mission Viejo, Potier & Brumfield-Western U.S. 

............•...................•...... 714-582-1231 
CA San Diego, CERCO ................... 619-450-1754 
CA Santa Ana, Jones & McGeoy SIs., Inc. 

CO Littleton, Simpson Assocs. ........... . 
FL Deerfield Beach, Cartwright & Bean •.. 
FL Orlando, Cartwright & Bean .....•..... 
GA Norcross, Cartwright & Bean ......... . 
Il Rolling Meadows, Sumer, Inc. ........ . 
IN Fort Wayne, R O. WhResell & Assocs. 

IN IndianapoUs, R O. WhResell & Assocs. 

714-547-6466 
303-794-6381 
305-429-3400 
306-422-4531 
404-368-0160 
312-991-6500 

219-432-5591 

...........•........................... 317-359-9263 
IN Kokomo, R O. WhResell & Assocs. ... 317-457-9127 
IN Princeton, Potier & Brumfield-Southern Us. 

....................................... 812-386-2130 
IA Cedar Rapids, Dr-Tronix, Inc. ......... 319-377-8275 
KS Wichita, Dy-Tronix, Inc. ..•............ 316-638-0884 
KY PeeWee Valley, R O. WhResell & Assocs. 

......................•..•............. 502-241-1441 
LA Covington, Cartwright & Bean ........ 504-892-1780 
MD Baltimore, Micro-Comp ............... 301-644-5700 

...................................... 313-695-0770 
MI Grand Rapids, R. O. Whitesell & Assocs. 

· . . . . . . .. . . .. . . . . . . .. . . . .. . .. . .. . . . . . .. 616-942-5420 
MI Southfield, R. O. Whitesell & Assocs. .. 313-559-5454 
MI St Joseph, R O. Whitesell & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 616-983-7337 
MN Edina, Mel Foster Tech. SIs. .......... 612-941-9790 
MS Jackson, Cartwright & Bean .......... 601-981-1170 
MO Bridgeton. Dy-Tronix, Inc. . ............ 314-291-4777 
MO Raytown, Dr-Tronix, Inc. .............. 816-356-6340 
NJ Medford, The McCoy Grp. Inc ......... 609-953-0770 
NJ Princeton, Potier & Brumfield-Southem U.S. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
NM Albuquerque, C. T. Carlberg & Assocs. 

....................................... 
NY Kingston, Micro-Tech Mktg. Inc ........ 
NY Melville, Comtronic Assocs. ........... 
NY N. Syracuse, Micro-Tech Mktg. Inc. ... 
NY Rochester, Micro-Tech Mktg. Inc. ..... 
NC Charlotte, Cartwright & Bean .......... 
NC Raleigh, Cartwright & Bean ........... 
OH Cincinnati, R. O. Whitesell & Assocs. .. 
OH Cleveland, R O. WhResell & Assocs ... 
OH Columbus, R O. WhResell & Assocs. 

....................................... 
OH Dayton, R O. WhResell & Assocs ...... 
OK Tulsa, Components, Inc. .............. 
PA Chester Springs, The McCoy Grp. Inc. 

............................ , .......... 
PA Harrisburg, Beil & Whitaker ........... 
PA Philadelphia, The McCoy Grp., Inc. .... 
PA Pittsburgh, R O. Whitesell & Assocs. 

TN Knoxville, Cartwright & Bean ......... . 
TN Memphis, Cartwright & Bean ......... . 
TX Austin, Ammon & Rizos Co ........... . 
TX Houston, Ammon & Rizos Co. . ...... . 
TX Richardson, Ammon & RizosCo. . ... . 
UT Midvale, Simpson Assocs. ........... . 
WA Seatlle, Northmar. Inc. . .............. . 
WI BrookUeld, Sumer, Inc. . .............. . 
PR San Juan, Electronic Tech. SIs. ...... . 
Can BurHngton, Ont, White Radio Ltd .... . 

POTTER CO., See Pulse Engineering 

812-386-2211 

505-668-3863 
914-338-7566 
516-249-0505 
316-458-5254 
716-328-3000 
704-536-0303 
919-876-4130 
513-521-2290 
216-447-9020 

614-668-9396 
513-298-9546 
918-583-9149 

215-363-0350 
717-564-6900 
aoo-257 -5366 

412-963-6161 
615-693-7450 
901-362-8345 
512-454-5131 
713-781-6240 
214-644-5591 
801-566-3691 
206-524-5170 
414-784-6641 
809-790-1300 
416-632-6894 

POTTER INSTRUMENT, (PSI-Peripheral Support), 
122 Penn St, P. O. Box 892, EI Segundo, CA 90245, Tel: 
213-322-9370, TELEX: 317928, FAX: 213-322-9190; FSC 
No.: 95-2800481; Empl.: 20; Sis. Mg,: T. O. McMahon 

POULIN ASSOCIATES, INC. 302 North Rd. Sudbury, MA 
01776, Tel: 617-443-7333; Sis. Mg': Scott Spalding; Dis!. 
Mg,: Michaef Dow 

POWERBOX INC" 1503 Spruce St, Boulder, CO 80302, 
Tel: 303-444-1461, aoo-444-1461, FAX: 303-444-3135; 
SIs. Mgr: James Jones ......................... C·1083 

Local Sales Offices & Reps 
CA Los Angeles, Powerbox Inc. . ........ . 
IL Chicago, Powerbox Inc ............... . 
MA Boston, Tech. Instrs. ................. . 
MN St Pau~ Heyde/Hanks Assocs. ...... . 
NY New Yorl<, Powerbox Inc, ............ . 

213-273-4336 
312-641-2649 
617-944-3930 
612-484-8531 
212-944-6966 

POWER COMPONENTS CO., Vanguard Electronics 
Co. 1480W. 178th St, Gardena, CA 90248, Tel: 213-323-
8120, TWX: 910-346-7067, FAX: 213-329-8427; FSC No.: 
213-329-6427; Sis. Mg': Ken Finley 

POWER CONTROL, 122 Gamma Dr. Pittsburgh, PA 
15238, Tel: 412-782-3120, TELEX: 662226; Empl.: 75 

POWER CONVERSION, INC., Hawker Siddeley 
Group, Ltd.-London, England, 260 . Midland 
Avenue, Saddle Brook, NJ 07662, Tel: 201-796-4800, 
TELEX: 130292, FAX: 201-796-5777; Empl.: 700; SIs. 
Mg,: James Sullivan, V.P. SIs.; Dis!. Mg,: Merle Freedman 
................................................. 0-1480 

POWER CONVERSION PRODUCTS, 42 Eest St, Box 
380, Crystal Lake, IL 60014, Tel: 815-459-9100, TWX: 910-
634-3356, ESYLNK: 62940261, FAX: 815-459-9118; FSC 
No.: 31751; Empl.: 130; Sis. Mg,: C. Seyer 

Local Sales Offices & Reps 
AI. Scottsdale, Telcom Mktg. Ltd. ......... 602-482-1157 
CA Stockton, Power Conversion Prods. Inc. 

co 
DC 
FL 
IL 

· . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. aoo-556-0046 
Englewood, Telcom Mktg. Ltd. ........ 303-799-0060 
Beltimore, callas Eictms. ............. 301-744-7711 
Tampa, T elcom Assocs. .............. 813-935-5006 
Chicago, Power Conversion Prods. ... 312-431-1013 

MA Braintree, Potier & Brumfield-Eastern U.s. IL Park Ridge, Conrardy Co. ............. 312-692-2226 
................•.....•.........•...... 617-648-6550 IN 

MA Framingham, Gallagher Assocs, Inc. .. 617-626-2346 MI 
MI Grand Blanc, R O. WhResell & Assocs. 

Indianapolis, Utility & Indt Prods. ...... 317-924-3607 
Farmington Hills, Joseph H. Clark Sis. Co. 
· . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 313-553-0610 

MN 
NJ 
NY 
OH 

POWERC 

Columbia HQIS., TelcomMktg. ......•. 
Cherry Hill, L H. Walke .............. . 
Glen Ridge, L.H. Walke ..........•.... 
Chagrin Falls, Joseph H. Clark SIs. Co. 

612-789-1751 
609-424-3766 
201-429-9533 

216-247-7848 
TX Richardson, Power Conversion Prods. 

. ...................................... 214-644-0108 
UT Saft Lake City, Tefcom Mktg. Ltd. ..... 801-571-5605 
WA Seattle, Telcom Mktg. Ltd ............ 206-722-5759 

POWERCUBE CORP., SUb. Unitrode Corp. 8 
Suburban Pk. Dr. Billerica, MA 01821, Tel: 617-667-9500, 
TWX: 710-347-6792; FSC No.: 31557; Empl.: 200; SIs. 
Mgr: Roger lafontaine PowEi 

IcilGNS 
FAX: 516-333-6512 

POWER DESIGNS, INC., 1700 Shames Dr. Westbury, 
NY 11590, Tel: 516-333-6200, TWX: 51 0-222-6561; Empt: 
48; Sis. Mg,: Mary Loop ................. 0-1894-1899 

Local Distributors 
AI. Phoenix, US.lnstr. Rentals ........... 602-257-1345 

POWfl lalGNS 
Power Supplies 

Authorized Distributors 

""'''',''' I .\,,0 ,I 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Parthenia 51., Canoga Park, CA 91 304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model TP340 
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POWER 
CA Los Angeles, E1L1nstrs. ..•....•.••.•.. 213-685-7020 
CA N. Hollywood, O'Hallaran Assocs. ... . . 213-877-0173 
CA Palo Alto, O'Hailaran Assocs. .......•• 41 !MI69-1600 
CA Santa Clara, ElL InsIrs. . . . . . .. . . . . . . . . . 408-727-0396 
co Denver, Ell Instrs. ............•..•.••• 303-534-4160 
CT Middletown, EILInstrs. ••....•...•..•.• 203-346-6646 
FL Palm Bay; Ell IIlIljrs. ..•..•.. . . . . . . . • . . 305-725-8300 
GA Atlanta, U.s. Instr. Rentals • . • . . . . • . . • . . 404-955-4473 
IL Chicago, ElL Instrs. ••.•.........••.... 312-43G-2292 
IN Indianapolis, Ell Instrs. •..•..••.••.... 317-545-1373 
\G Kansas CIty, U.s.lnstr. Rentals ....... 913-877-0011 
KY Louisville, ElL Instrs. ......••...•...•.• 502-454-3420 
MD Sparks, EILlnstrs. .•••.•••..•.•....... 301-771-4600 
MA Burlington, Ell Instrs. ...•••.•........• 617-272-9450 
MI DeIroiI, U.s.lnstr. Rentals ...•.•....... 313-493-1919 
MN Minneapolis, U.s.lnstr. Rentals ..•.••. 612-881-3743 
MD Sl Louis, U.s.lnstr. Rentals........... 314-454-0210 
NJ Belmar, Accutest Instrs. •..•.........•. 201-681-6560 
NJ Rockaway, A&J Assocs. .............. 201-625-3169 

'NM Albuquerque; U.s. Instr. Rentals .•..• . • 505-88+0529 
NY GrealI\!OOk, The Instr. Mart .•........• 516-487-7430 
NY Hauppauge. ElL Instrs. ....•••......•.• 516-231-6333 
OH Cincinnati, U.s. Instr. Rentals . .. . . . . . . . 513-863-4446 
OH Daylon. Ell Inslrs. ...•.••.•..•.....•.. 513-435-2134 
OK Oklaho~ CIty, U.s. Instr. Rentals..... 405-525-2659 
PA Philadelphia. ElL Instrs. ......•....•.•. 609-488-0474 
TX Dallas, ElL Instrs. ......•...•.....•..•. 214-931-1236 
TX Houston, E1L1nstrs. .•..••.•.....•..... 713-271-3100 
UTSaIt Leke City, U.s. Instr. Rentals. . • . .. 601-582-0116 
VA Springfield, Ell Instrs. ...........•..... 703-569-2611 
WA Springfield, ElL Instrs. ................. 206-575-1888 
Can Toronto, EILlnstrs. . . . •. . . . . . . . . . . . . • . . 416-624-6860 

POWER DEVICES INC. 27071 Cebot. Ad., $te. 114, 
Laguna Hills, CA 92653, Tel: 714-582-6712, FAX: 714-582-
6722; EIl1lL: 5; Sis. Mgr; R G. Fl"l!Ulen .......• C.17l6 

Local Sales Offices & Reps 
CA Agoura, Wes1power Assocs. .......... 816-706-2550 
CA 091 Mar, Westpower Assocs........... 619-481-3721 
CA Laguna Hills, Westpower Assocs. ..... 714-38G-0277 
CA Santa Clara, Engrg. Assocs. . . . . . . . . . .. 408-986-5001 
CT Cheshire, Eva-Tee MkIg. . . .. . •. ....• .. 203-272-4234 
GA Nororoas, Southeast Power Comps. .. 404-448-2458 
IL Chicago, L & W Power Corp. . . . . . . . . .. 312-652-6464 
MI Plymouth. L & W Power Corp. ........ 313-451-1150 
NH Amherst, Eva-Tee MkIg. .•.••......•.. 603-673-4830 
NJ Bordentown, Eva-Tee MkIg. . i ...... .. , 609-296-4307 
NY Commack. Eva-Tee MkIg. .••.•..••.•.. 516-462-5791 
NC Greensboro, 5.E Power COmps. ....•. 919-275-4711 
NC Matthews, s.E. Power COmps. ........ 704-846-8536 
OK Tulsa, Nova Mktg. ..•............•.•.. 916-66G-51 05 
TX Austin, Nova MkIg. .................... 512-343-2321 
TX Dallas, Nova MkIg..................... 214-75G-6082 
TX Houston, Nova MkIg. .•.•..•......•... 713-986-6082 
wv Charleston, Burl Burgess & Assocs. . .. 304-465-0742 
WI Milwaukee, L & W Power Corp. ....... 414-782-0799 

POWER DYNAMICS INC., 59 Lakeside Ave., P.O. Box 
539, West Orange, NJ 07052, Tel: 201-736-5722, TELEX: 
666173 (POI); FSC No.: 60046; SIs. Mgr: James Papianni; 
Dist. Mgr: Lyle Scott ..... A.1679; C·1519-1522, 1900 

Local Sales Offices & Reps 
AL Huntsville, Electro Sis, Inc. • . . • . . . . . . . . 205-883-9648 
/>OZ. T8Il1le. Allegro Assocs., Inc. .•......•. 602-967-1337 
CA Laguna Niguel, David Budge & Assoc. 

· • . . . . . . • • . . • . • • . . • . . • . . . • . • • . . • . . . . . .. 714-582-8720 
CA Mountain View, Barl Budge Assocs. .. 415-961-0940 
CA San Diego, David Budge Assocs. ..... 619-471-2554 
CO Broomfield, SummitWest MkIg. . . . . • . .. 303-46G-9600 
GA Atlanta, Electro Sis, Inc. •...•......... 404-394-1122 
IL Palatine, Golbeck & Milata Assocs., Inc. 

• .•........•.•..•.............•. ''; • • •. 312-705-0602 
KS Shawnee Mission, Microtronics, Inc.... 913-262-1444 
MD Baltimore, Muncy-Sernless Assocs. .. , 301-484-6376 
MN Minneapolis, RK Sis. ..........•..•.... 612-571-1001 
MO Sl Charles, Microtronics, Inc. ••......• 314-946-8500 
NH Amherst, DA Crowlay & Assocs '" . . • 603-673-7050 
NY Fayetteville, C. W. Flaring Assocs., Inc. 

· . . • . . • . . . . . • . • • . . . • . . • . . • . • . . . . . . . • . .. 315-637-4552 
NY Port Washington, Ashtec, Inc. ......... 516-767-0336 
NY Scottsvill&. c. W. Flaring Assocs., Inc. 

· . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • 716-869-4614 
NC Raleigh. Barker Assocs................ 919-676-0282 
OH Hudson, EIectr!rCOIn .. . . . • . • . . . . . . . . . 216-656-3273 
OH Kettering, Electro-Com................ 513-299-0664 
OR Tigard. Electronic Comp. Sis. •...•.... 503-245-2342 
PA W. BE!r1in, Muncy-Samless Assocs. .. . . 609-346-4402 
TX DalIas,Rern-Air Comp..... ............. 214-234-1069 
UT Salt Lake CIty, Aspen SIS., Inc. ........ 601-467-2401 
WA Mercer Island, Elclm. COmp. Sis. ...... 206-232-9301 
PR Old San Juan SIn, Casanova indL Sis. Corp. 

•......•.....•..•......•..•..........•• 809-753-8674 
Can Toronto, Tienkay,lnc. •.•.•......•.... .416-736-1221 

Manufacturers and Sales Offices Directory 

Local DisIributOIs 
AR Fl Smith, Rado, Inc. .•......•....••... 501-846-5200 
CA Chatsworth, Fuses Unltd. ............. 816-882-1515 
CA EI Segundo, Force EIctms. .....•..•..• 714-522-1324 
CA Uvermore, FuS&-Com ..•.....•........ 415-449-1313 
CA MountainVlew, Energy SIs. •.••...•.•.. 415-969-0600 
CA San Diego, Sigma EIctms. .. ;......... 619-565-2000 
CA San Jose, Force EIctms. ••.••..•.•.... 406-435-1324 
CA San Jose, Rosa Elctms. ....•.......•. 408-263-9700 
CA So. San Francisco, Peters-OeLaet, Inc. 

. . . • . . . . . . . . . . . . • . . • . . . . . . • . • . ... • . • . . . • 415-873-8595 
CO Arvada, Den_ Wintronics............ 303-431-7161 
CT WalNngtord, Sager Elect Supp. co. .. .. 203-265-4600 
FL Fl Lauderdale, KSM EIctms. .......•.. 305-971-5900 
FL Fl Lauderdale, Stock EIctms. •........ 305-976-9875 
GA Atlanta, KSM Elctms. ..•...•.....•.... 404-458-2013 
IL Crystal Lake, Sub-Sern •...•..•..•.... 312-782-3954 
MA Canton, Impact SIs. ...••.••••..•.••.•. 617-821-1500 
MA Framingham, Now Elctms. •.•.....•..• 617-872-5876 
MA Hingham, Sager Elect Supp. CO. ..•..• 617-749-6700 
MA Westborough, In-Stock Products co. .. 617-87G-5750 
MI Troy, Empire Elclms .••.....•......... 313-585-8130 
MN New Brighton, Parts I .•.....••........ 612-633-6079 
MO Sl LOUis, Beckwith EIctms. ......•.... 314-343-6463 
NJ EnQIewood Cliffs, Cestle Inds. . . . . . . . • . 201-592-0200 
NY Hauppauge, Sager EIctms .......•..•. 516-346-1300 
NY Johnson Cit.y, Help Elctms. •.....•...• 607-729-3528 
NC Raleigh, Sager Svc. Plus Elclms. . . . . . • 919-65G-9550 
OH Cincinnati, Schuster EIctms . • . . • . . • . .. 513-489-1400 
OH Twinsburg, Schuster EIctms ••.•...... 216-425-8134 
OK Oklahoma Cit.y, Radio, Inc. ............ 405-789-0741 
OK Tulsa, Radio, Inc .•..•....••........... 916-587-9123 
OR Beaverlon, Micro Power Elctms. •...•. 503-626-7086 
TX Austin, Southwest EIctms. ....•....... 512-837-8971 
TX DaIlas,OffTheShe~COmps. .......•. 214-247-0052 
TX Dallas, Southwest Elclms. ..•..•....•. 214-234-3050 
Tl( Farmers Branch, Force Elclms. ....... 214-247-9955 
TX Houston, Force EIctms. ...........•... 713-561-8644 
TX Richardson, Off The Sha~ COmps. ...• 214-236-0608 
TX Stafford, Southwest Elclms. . . . . . • . . . . . 713-240-4000 
UT Salt Lake Cit.y, Standard Supp. co. .... 601-486-3371 
UT W. Vallay Cit.y, Wintronlcs .. , ......... , 601-966-0236 
WA Redmond, Energy Sis. ...•....•...•... 206-863-2343 
WA Redmond, Fusa-com .. . .. .. ..•. . .. . .. 206-861-2442 
Can' Downsview, On\., PS COmps. ......... 416-665-9546 

POWER ELECTRONICS CORPORATION, 30 
Industrial Dr. Londonderry, NH 03053, Tel: 603-623-8888; 
EmpL: 100; SIs. Mgr: Matthew W. Pierson 

FAX: 412-925-4393 

POWEREX, Westinghouse, GE, Mit8Ubi8h~ Hiilis 
St. Youngwood, PA 15697, Tel: 412-925-7272, TWX: 51G-
466-2840; EmpL: 600; SIs. Mgr: John Johanson/John 
Siefken; Dist. Mgr; DIck Levitre •..•..•..•..•..• A.2l36 

Local Sales Offices & Reps 
CA Agoura, Wes1power co. ............... 816-706-2550 
CA CampbeI~ Powerex ......•..•...•..•.. 406-379-1542 
CA 091 Mar, Westpower Assocs. .......•. , 619-481-3721 
CA Laguna Hills, Westpower CO. . •. . • . . . • . 714-582-6716 
CA Santa Clara, Engineering Assoc. Corp. 

CO Denver, Undberg co. ................ . 
CT Cheshire, Eva-Tee Mktg. ........•..•.. 
FL Maitland, EIR ..•..•..•...•.••..•.•.... 
GA Norcross, SoUlheast Power COmps. .. 
IL Chicago, L & W Power Corp. ......... . 
IN CarmeL Giesting & Assocs ..•.•...•.• 
IA Cedar Rapids, Dy-Tronix ..•.•......•.. 
KS Wichita, Dy-Tronix, Inc. ...•........•.. 
MA Boston, Powerex .........•......•.... 
MI Plymouth, L & W Power Corp. ....... . 
MN MinneapoNs, PSI ..•..•.....•.......... 
MO Bridgeton, Dy-Tronix .•..••.•...•...... 
MO Raytown, Dy-Tronix .....•.....•...... 
NH Amherst, Eva-Tee ..........•••....... 
NJ Bordentown, Eva-Tee ....••.....•.•... 
NM Albuquerque; Undberg co. ........... . 
NY COm~ Eva-Tee •...•.....•........ 
NY Ithaca, Bob Dean. Inc. .•..•••.......•. 
NY Wappingers Falls, Bob Dean. Inc. .•••• 

406-986-5001 
303-756-9033 
203-272-4234 
305-660-9600 
404-446-2458 
312-852-6464 
317-844-5222 
319-377-8275 
316-836-0864 
617-62G-3446 
313-451-1150 
612-944-8545 
314-291-4777 
816-356-6340 
603-673-4830 
609-296-4307 
505-881-1006 
516-482-5791 
607-257-1111 
914-297-8406 

NC Greensboro, Southeast Power COmps. 

NC Matthews, Southeast Power COrnps, .• 
OH Cincinnati, Giesting & Assocs. ....... . 
OH Cleveland, Giesting & Assocs. ....... . 
OK Tulsa, NOVA Mktg. ••. '., •.•.....•..•..• 
OR Tigard. Vantage Corp. ....•........... 
PA Pittsburgh, sear MkIg.. Inc. ........... . 
PA Youngwood, Powerex ....... , ......•. 
TX Austin, NOVA Mktg. ..•.. , .••.•••.••.•• 
TX Dallas, NOVA MkIg. ..•.....•......•..• 
TX Houston, NOVA MkIg. •.••.•..••..•.•• 
UT SaH Leke Cit.y, Undberg co. ......... . 
WA Bellevue, Vantage Corp. ..... ; ....... . 
WA Spokane, Vantage Corp. ............. . 
WI Milwaukee, L & W Power Corp. ...... . 
Can Burnaby, Be, Davetek MkIg.. Inc. ..... . 
Can Montrea~ Que., .Gidden-Morton •..•.•• 
Can Ottawa, On\., Gidden-Morton .....•.... 
Can Toronto, On\., Gidden-Morton ........• 

Local Distributors 
AL Birmingham, IndL .EIec. Supp. co. ..... 
AL Huntsville, HamiHon/ Avnet .•..•..••.. 
/>oz Tempe, HamiHon/ Avnet .•..•.......•. 

919-275-4711 
704-646-6532 
513-365-1105 
216-261-9705 
916-66G-51 05 
503-82G-3260 
412-531-2002 
412-925-4358 
512-343-2321 
214-75G-6082 
713-986-6082 
601-277-2643 
206-455-3460 
509-924-4410 
414-782-0799 
604-43G-3680 
514-335-9572 
613-726-0844 
416-67.1-8111 

205-958-8504 
205-837-7210 
602-231-5100 

CA Anaheim, Paoesetter Elclms. . .•..•. . .. 714-777-4711 
CA Anaheim, Time Elctms. .•..•..•..••..• 714-937-0911 
CA Chatsworth, Hamilton/Avnet ......•.•• 816-7OG-6565 
CA Chatsworth, Time EIctms. ...•.••.••... 816-996-7200 
CA COsta Mesa. Avnet Elclms. .•..•..•... 714-754-6111 
CA COsta Mesa. HamiHon Electro Sis. •... 714-641-4100 
CA G8Idena, Hamilton/Avnet .•.•......•.• 213-217-6700 
CA Ontario, Hamilton/Avnet ..•.•......•.. 714-989-8816 
CA Sacramento, HamiHon/ Avnet •..•..... 916-92G-2216 
CA San Carlos, WESCO •. . • . . . . • •. . . . . . .. 415-591-9674 
CA San Diego, Hamilton/Avnet •.....•..•. ill9-571-7510 
CA San Diego, Time EIctms............... 619-586-1331 
CA Sunnyvale, HamiHon/ Avnet ••.•... " .. 408-743-3355 
CA Sunnyvale, Pacesetter EIctms. ••.••... 408-734-5470 
CA Sunnyvale, Time Elctms. •...•..... " . • 40&-734-9688 
CA Torrance, Time EIctms. ..•..•......... 213-32G-0860 
CO Englewood, Hamifton/Avnet .......•.. 303-74G-looo 
CO Englewood, Time Elclms. • . . . . . . . . . . .. 303-799-6851 
CT Cheshire, Time EIctms. •........•...•. 203-271-3200 
CT Danbury, Hamilton/ Avnet .. . . ....•.. .. 203-797-2800 
CT E. Hartford, R&S Eictm. Disls. .•..•.... 203-526-9901 
CT E. Haven, J.V. EIctms. •. . . . •• • . • . . . . . . • 203-469-2321 

FL Fl Lauderdale, HarniHon/ Avnet ..•...• 305-971-2900 
FL Sl Petersburg, HarniHon/ Avnet •..•... 813-576-3930 
FL Winter PI<., Hamilton/ Avnet ....•...... 305-626-3888 

GA Norcross, HamiHon/ Avnet ...•...•..•. 
IL Bensenville, Hamilton/ Avnet ..•.....•. 
IL Chicago, Newark EIctms. ...•.....•.... 
IL Elmhurst, SemIconductor Specialists 

IL WooddaIe, Time EIctms. ....•.....•... 
IN carme~ Hamiftonl Avnet .•.....•...... 
IN Fl Wayne, Graham Elctms. ..•........ 
IN Hammond, WESCO ..•...•..•..••.•.. 
IN Indianapolis, Graham EIctms. •......•. 
IA Cedar Rapids, Advent Elctms. .; .•..•. 
IA Cedar Rapids, Hamilton/ Avnet •..•... , 

404-447-7507 
312-86G-7700 
312-784-5100 

312-279-1000 
312-35G-0610 
317-844-9333 
219-423-3422 
312-454-6970 
317-634-8202 
319-363-0221 
319-362-4757 

KS Overland PI<., Hamilton/ Avnet .......• 913-866-6900 
KY Lexington, HamiHon/ Avnet .•........• 606-259-1475 

MD COlumbia, GRS Elctms. ..•...•.....•.. 301-985-8744 
MD Columbia, Hamifton/ Avnet .. . .•.•. . ... 301-995-3500 
MA Norwood, Gerber EIctms. ..•.••..•..•. 617-769-6000 
MA Peabody, HamiHon/Avnet ....•..•..•. 617-531-7430 
MA Peabody, Time Elctms. .•.....•..••.•. 617-532-6200 
MI Grand Rapids, HamiHon/Avnet •.••..• 616-243-8805 
MI Livonia, Hamifton/Avnet ....•........• 313-522-4700 
MI Madison Hgts., Galco Elctms. ..•..•... 313-542-9090 
MN Bloomington, Semiconductor Specialists, Inc. 

. . . . . . . . . . • . . . • . . • . . . . . . • . . . . . . . . . . • . . . 612-854-8841 
MN Edina, Time EIctms. ...•...........•.. 612-835-1250 
MN Minnetonka, HamiHon/ Avnet . . . . . • . .• . 612-932-0600 
MO Earth Cit.y, Hamilton/ Avnet ...•.••.•.. 314-344-1200 
MO Sl Louis, Time EIctms. ..........•..•. 314-391-8444 

NH Manchester, Hamllton/ Avnet .••.••... 603-624-9400 
NJ Camden, GRS EIctms. ......• ,........ 609-964-6560 
NJ Cherty Hil~ Hamilton/Avnet .••..•.•... 609-424-0100 
NJ E. Hanover, OeIbum EIctms., Inc. •..•.. 201-884-0800 
NJ Failfield, Hamitton/Avnet " ..•..•..•.. 201-575-3390 
NM Albuquerque, Hamilton/Avnet ..•..... 505-765-1500 
NY Freeport, Semtex IndL Corp. .......... 516-223-0200 
NY Hauppauge, Hamilton/Avnet .......... 516-231-9800 

'NY Hauppauge, Jaco Elclms. ...........•. 516-27a:5500 
NY Plainview, ACI EIctms. ........•...•.•. 516-293-6630 
NY Rochester, HamiHon/Avnet .•.....•..• 716-475-9130 
NY Rome, Rome Elctms. .•.....•..•..•... 315-337-5400 
NY Syracuse, HarniHon/Avnet ...•.•...... 315-437-2641 
NC Charlotte,'EIctms. MkIg. Corp. .. .. ..... 704-394-6195 

764 North American offices only. For worldwide reps & distributors, see Vol, W. EEM 1988 



Manufacturers and Sales Offices Directory 
NC Raleigh, HamiKon/ Avnet ......... . 
OH Centerville, HamiKon/ Avnet ...... . 
OH Cincinnati, Hughes Peters ....... . 
OH Cleveland, CAM/RPe EIctms. ....... . 
OH Cleveland, Darrah Elec ............... . 
OH Cleveland, HamiKon/ Avnet .......... . 
OH Columbus, EIctms. Mktg. Corp ........ . 
OH Columbus, Hughes Peters ........... . 
OH Dayto~ EIctms. Mktg. Corp .......... .. 
OH Highland Hgts., EIctms. Mktg. Corp. . .. 
OH Westerville, Hammon/ Avnet ......... . 
OK Tulsa, Anair Co. ................... : .. . 
OK Tulsa, Hammon/ Avnet .............. .. 
OR Beaverton, Almac Elctrns. ............ . 
OR Lake Oswego, HamiHon/ Avnet ...... . 
OR Portland, Dunn Elctms. .............. . 
PA Mars, Alnno EIctms. .................. . 
PA Philadelphia, Alnno EIctms. ........... . 
PA Pittsburgh, CAM/RPe EIctms. ....... . 
PA Pittsburgh, Hamikon/ Avnet .......... . 
TX Ausll~ Hamikon/ Avnet .............. . 
TX Ausll~ TIme EIctms. ................ .. 
TX Carrolkon, TIme EIctms. ............ .. 
TX EI Paso, Intl Elctms. ................ .. 
TX Houston, Akair Co ................... .. 
TX Houston, TIme Elctms. ............... . 
TX Irving, Hammon/ Avnet .............. .. 
TX Richardson, Akair Co ................ .. 
TX Stekord, HamiKon/ Avnet ........... .. 
UT San Lake City, Hammon/Avnet ..... .. 
UT San Lake City, TIme EIctms. ........ .. 
VA Charlottesville, Virginia EIctnn Comps. 

919-878-0810 
513-439-6700 
513-351-2000 
21&461-4700 
216-631-0912 
216-349-5100 
614-299-4161 
614-294-5351 
513-439-4711 
216-442-3441 
614-882-7004 
918-252-5781 
918-252-7297 
503-629-8090 
503-635-8157 
503-285-0214 
412-931-5990 
215-698-4003 
412-782-3770 
412-281-4150 
512-837-8911 
512-339-3051 
214-241-7441 
915-598-3406 
713-462-3029 
713-530-0s00 
214-550-7755 
214-231-5166 
713-240-7733 
801-972-2800 
801-973-8181 

· . . . . . . . . .. . . .. .. . . . .. . . . . . . . .. . .. . . ... 804-296-4184 
WA Bellevue, Alnnac Elctms. ........•..... 206-843-9992 
WA Bellevue, Hamikon/ Avnet . . . . . . . .. . ... 206-843-3950 
WA Spokane, Almac EIctms. Corp. ........ 509-924-9500 
WV Charleston, McJunkin Corp. . . . . . . . 304-346-5211 
WI Mequon, Taylor EIec. Co. ......... 414-241-4321 
WI Milwaukee, Marsh EIctms. ....... 414-475-6000 
WI New Berli~ Hamikon/Avnet ..... 414-784-4510 
WV Gillette, WESCO ................. 307-687-0014 
Can Burnaby, B.C, Hamikon/ Avnet ... 604-437-6667 
Can Burnaby, B.C, ITT/RAE Elctms... 604-291-8866 
Can calgary, Alberte, HamiKon/ Avnet ..... 403-250-9380 
Can calgary, Alberta, ITT/RAE Elctms. .... 403-251-5888 
Can Concord,Ont, ITT/RAE Elctms. ...... 416-736-1144 
Can Dartmouth, Nova Scotia, ITT/RAE Elctms. 

· . .. . . .. . . . . . . . .. . . . . . . . .. .. . . . . . . . . . .. 902-465-2350 
Can Edmonton, Alberta, ITT/RAE Elctnns. 

....................................... 403-451-4001 
Can Hamikon, On!, Westinghouse Canada, Inc. 

....................................... 416-664-3300 
Can Mississauga, On!, Hamikon/Avnet .... 416-677-7432 
Can Moncton, New Brunswick, ITT/RAE Elctms. 

· . .. . .. . . .. . . . . .. . . . . . . . . . . . .. . . . . . . . .. 506-857-8011 
Can Nepean, On!, HamiKon/Avnet ........ 613-266-1700 
Can Nepean, Onl, ITT/RAE Elctms. ....... 613-266-7406 
Can Saskatoon, Saskatchew~ ITT/RAE Elctms. 

· . . .. .. .. . . . . .. .. . . .. . . . . . . . . .. . . . . . ... 306-933-2888 
Can St Laurent, Que., Hamikon/Avnet ..... 514-335-1000 
Can St Laurent, Que., ITT/RAE EIctms. .... 514-335-7697 
Can Willowdale, Onl, Electro Sonic, Inc. ... 416-494-1666 
Can Winnepeg, Manitoba, ITT/RAE Elctms. 

204-766-6401 

POWER FUNCTIONS ENGINEERING, 3831 Cavalier 
Dr, Garland, TX 75042, Tel: 214-278-0096; Empl: 9 

POWER GENERAL, Unitrode Corp., 152 Will Dr, 
Canton, MA 02021, Tel: 617-826-6216, TWX: 710-346-
0200; Empl: 300; Sis. Mgr: Steve Dutton, Nail SIs. Mgr. 
................................................. 001900 

Local sales Offices & Reps 
CA Anaheim, Westrep .................... 714-527-2822 
CA San Diego, Westrep .................. 619-566-6580 
CA San Jose, Pro Assoc. ................. 408-246-5300 
CO Boulder, Front Range Mktg. ........... 303-443-4780 
CT Wallingford, APEX Assocs. . . . . . . . . . . .. 203-269-6401 
Fl Margate, EPM Corp. .................. 305-977-0331 
Fl Orlando, EPM Corp. .................. 305-425-6149 
IL GIend8Ie Heights, Beta Technlg. Sis. .. 312-790-9888 
KS Overland PI<., SPECTRUM SIs. .. . . . . .. 913-648-6811 
MD Randallstown, Beacon North Inc. ..... 301-655-2265 
MA Canton, Power Gen .................. 617-628-6216 
MA Westwood, APEX Assocs. ............ 617-326-5042 
MI Plymouth, Leading Edge Sis. Corp. .... 313-420-3344 
MN Minneapolis, Comtek Sis. ............. 612-941-7181 
NJ Clifton, RO.L Sis. Co. ................. 201-340-1515 
NJ Clifton Parks, Net SIs. ... .. .. . .. .. .. ... 518-371-6864 
NY Cortland, Net Sis. Co .................. 607-756-6592 
NY Fairport, Net SIs. ...................... 716-223-1030 
NY Webster, Net SIs. Co .................. 716-671-0022 
OH CoIumlx!s. McFadden SIs. ............ 614-761-3177 
OR Beaverton, Venture EIctms. ........... 503-626-7418 
PA Nonistow~ R..l.l ....................... 215-631-1414 
SC Greenville, EMA, Inc. ... . .. .. .. . .. . .... 803-233-4637 
TX Ausll~ Beacon EIctms. ............... 512-345-3543 

TX Dallas, Beacon Elctms. ............... 214-437-1505 
OK Tuls.a, Beacon Elctms. .............. 918-622-1494 
VA Sterling, Beacon North .. 800-336-3747,703-478-2480 
WA Bellevue, Venture Elctms. . . . . . . . . . 206-454-4594 
WI Milwaukee, Beta Technlg. SIs., Inc ..... 414-543-6609 
Can Montreat, Que, Kaytronics ........ ... 514-745-5800 

POWERIGI-fT PRODUCTS, INC., 2739 Oakland Avenue, 
Garland, TX 75041, Tel: 214-840-0575, TWX:S1D-601-
2543 

POWER INSTRUMENTATION DIV., Datapower, Inc., 
3545 Cadillac Ave., Costa Mesa. CA 92626, Tel: 714-754-
4400, TWX: 910-595-1560, FAX: 714-754-5407 

POWER INTEGRITY CORP, 1840 Pembroke Rd, P.O. 
Box 9682, Greensboro, NC 27429-0682, Tel: 919-379-
9773,800-237-6260; SIs. Mgr: James T. Fesmire 

POWER LABS, INC., 5 Towle Ave, Dover, NH 03820, Tel: 
603-742-4613; Empl: 9 

POWERLlNE, INC, 10 CocMua1e St, Natick, MA 01760, 
Tel: 617-655-7987, TELEX: 5161003630, FAX: 617-655-
7984 

Local sales Offices & Reps 
AL Huntsville, Over & Over .. 
CA Santa Clara, Sourcetronics 
CO Ogden, Taylor Mktg. .... . 
GA Norcros.s, Over & Over ... . 
IL Arlington, Phoenix Elctms. SIs. 
IA Des Moines, The Beams Co .......... . 
MD Hum Valley, Eagle SIs. Corp. ......... . 
MA WMinsvil1e, Power Factor Assocs. ... . 
NJ Englewood, T echnima1 . 
NC Charlotte, Over & Over . 
OH Cincinnati, KCH Co ..... . 
PA Horsham, TMI ......... . 
UT Ogden, Taylor Mktg. .... . 

205-837-7105 
206-743-6841 
801-546-9570 
404-449-6205 
312-394-4422 
515-255-1148 
301-666-3930 
617-234-6415 
201-569-4200 
704-542-9111 
513-931-1686 
215-441-4300 
801-546-9570 

POWER MAGNE-TECH CORPORATION, 441 High 
Street, Perth Amboy, NJ 08861, Tel: 201-826-4700, TELEX: 
284401 PMCQ, FAX: 201-826-4706; Empl.: 65; Sis. Mgr: 
Arthur Zuckerman; Dist. Mgr: Arthur Zuckerman 
.................................... A0 1281.2352-2353 

POWERMARK, See Topaz, Inc., 9192 Topaz Way, 
San Diego, CA 92123 

POWER/MATE, See RTE Power/Mate 

(J)PolUer-ooe 
FAX: 805-388-0476 

POWER-ONE D.C. POWER SUPPLIES, 740 Calle 
Plano, Camarillo, CA 9301 0, Tel: 805-987-8741, TWX: 910-
336-1297; FSC No.: 54407; Empl.: 480; Dist. Mgr: Julius 
Hirsch, Dir. of Distrbn .................... 0 0 1902-1907 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mklg., Inc. .... 205-830-0498 
AZ Tempe, System SIs. of AZ ............ 602-829-9338 
CA Orange County, A-F SIs. Engrg. ....... 714-641-2903 
CA Pasadena, A-F SIs. Engrg. ............ 213-681-5631 
CA san Diego. A-F SIs. Engrg. ............ 619-226-8424 
CA Santa Clara, Nova-Tronix, Inc. ........ 406-727-9530 
CO Denver, Quorum 3 .................. .. 303-696-8480 
CT HamcIen, Datcom ....... .. .. . .. .. . .... 203-266-7005 
FL Clearwater, Electrocrafl ............... 813-578-2233 
Fl Coral Springs, Electrocrafl ............ 305-753-8666 
GA Norcross, Montgomery Mklg. Inc. ..... 404-447-6124 
IL Chicago, M. Gottlieb & Assocs. ....... 312-775-1151 
IN Cannel, Technlg. Mktg. Corp .......... 317-844-8462 
IN Fl Wayne, Technlg. Mklg. Corp. ....... 219-432-5553 
IA Cedar Rapids, J.R SIs. Engrg. . . . . . . . .. 319-393-2232 
KS Ola1he, ATS .......................... 913-782-8702 
KY Louisville, Technlg. Mktg. Corp. ....... 502-893-1377 
MA Wakham, Datcom, Inc ................. 617-891-4600 
MI Southfield, Rathsburg Assocs. Inc. .... 313-559-9700 
MN Minneapolis, George Russell & Assocs. 

Me St Louis, ATS ...................... .. 
NM Albuquerque, Sys. SIs. of Arizona .... . 
NY Great Neck, Trionic Assocs. ......... . 
NY Syracuse, Nycom, Inc. .............. .. 
NC Cary, Montgomery Mktg. Inc. ......... . 
NC Raleigh, Montgomery Mktg. Inc ....... . 
OH Chagrin Falls, Tom Mulligan Co ...... . 
OH Columbus, Tom Mulligan Co ......... . 

612-854-1166 
314-878-2921 
505-899-2901 
516-466-2300 
315-437-8343 
919-467-6319 
919-851-0010 
21.6-831-9448 
614-457-2242 

POWER-

OK Tulsa, Advance Tech. Sis. . 
OR Portland, W3 .......... .. 
PA Murrysville, Piltsburgh SIs. ........... . 
PA W. Conshohock~ Eastem Comp. SIs. 

TX Ausll~ Advance Tech. SIs. ........... . 
TX Dallas, Advance Tech. SIs. ........... . 
TX Houston, Advance Tech. SIs. ........ . 
TX Spring, Advance Tech. SIs. .......... .. 
UT San Lake City, Quorum 3 ........... .. 
WA Seattle, W3 ......................... .. 
WI Milwaukee, M. Gottlieb & Assocs. .... . 

Local Distributors 

918-664-0482 
503-629-9871 
412-327-6268 

215-825-6610 
512-331-9979 
214-340-1300 
713-440-3888 
713-440-3888 
801-943-9227 
206-285-0210 
414-546-4466 

AL Huntsville, Anow Elctms. ............. 205-837-6955 
AL Huntsville, Pioneer Elctrns. ............ 205-837-9300 
AZ Phoenix, Sterling Elctms. ...... 602-268-2121 
AZ Phoenix, Wyle Labs. .................. 602-866-2888 
AZ Tempe, Arrow Elctms. .......•... 602-966-4800 
AZ Tempe, Beilinels. ..................... 602-966-7800 
CA Calabasas, Wyle Labs. .. .. . .. .. .. .. ... 818-880-9000 
CA Canoga PI<., FLW ..................... 818-719-0037 
CA Chatsworth, Anow Elctms. ............ 818-701-7500 
CA Costa Mesa. FlW ................... 714-751-7512 
CA Garden Grove, Beilinels. ............. 714-895-7801 
CA Gardena, Beilinels. ................... 213-515-1800 
CA Hayward, FLW ........................ 415-766-9070 
CA Irvine, Wyle Labs. ..... . . . . . . . . . . . . . . .. 714-663-9953 
CA Los AlamHos, Compumech Elctms. ... 714-826-0866 
CA Los Angeles, Wyle Labs. .............. 213-322-9953 
CA Mln. View, Bell IneIs. .................. 415-960-1440 
CA Newport Bch, Arrow Elctrns. .......... 714-838-5422 
CA Sacramento, Beilinels. ................ 916-969-3100 
CA Sacramento, Wyle Labs. .............. 916-638-5282 
CA San Diego, Arrow Elctms. .. . 619-565-4800 
CA San Diego, Belllnds....... 619-268-1277 
CA San Diego, FLW ...................... 619-434-5251 
CA San Diego, Wyle Labs. ................ 619-565-9171 
CA San Jose, Compumech Elctnns. ....... 408-280-8446 
CA Santa Clara, Wyle Labs. .............. 408-727-2500 
CA Sunnyvale, Arrow Elctms. .. . . . . . . . . . .. 408-745-6600 
CA Sunnyvale, Bell IneIs. . . . . . . . . . . . . . . . . .. 408-734-8570 
CA Thousand Oaks. Bell IneIs. ............ 805-499-6821 
CO Aurora, Anow Elctms. . .. . .. .. . .. . .. ... 303-696-1111 
CO Denver, Beilinels. ..................... 303-424-1985 
CO Denver, Wyle Labs. ................... 303-457-9953 
CO Englewood, Sterling Elctms. .......... 303-796-7338 
CT New Hav~ Greene-Shaw Co. ....... 203-265-3333 
CT Norwalk, Pioneer Elctms. ............. 203-853-1515 
CT Wallingford, Anow Elctms. ............ 203-265-7741 
CT Wallingford, Sterling Elctms. .......... 203-265-9535 
FL Akamonte Springs, Pio~ Elctms. ... 305-834-9090 
FL Deerfield Bch, Pioneer Elctrns. ........ 305-428-8877 
FL Ft Lauderdale, Arrow Elctrns. ......... 305-429-8200 
FL Largo, Beilinels. ...................... 613-541-4434 
FL Miami. Elctm. Equip. Co. .............. 305-871-3500 
FL Palm Bay, Arrow Elctms. ... .. .. . .. . ... 305-725-1480 
FL Tampa, Elctm. Equip .................. 813-966-0810 
GA Norcross, Anow EIctms. .............. 404-449-8252 
GA NorcrosS, Bell IneIs. ................... 404-662-0923 
GA Norcross, Pioneer Elctrns. ............ 404-448-1711 
IL Arlington Heights, C. W. Elctms. . . . . . .. 312-439-9880 
IL Bensenville, Voyager Elctms. ......... 312-880-1300 
IL Elk Grove Village, Pioneer Elctrns.. . .. 312-437-9680 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IL Schaumburg, Arrow Elctms. .......... 312-397-3440 
IL Urbana, Beilinels. ..................... 217-328-1077 
IN Ft Wayne, BelllneIs. .................. 219-423-3422 
IN Indianapolis, Arrow Elctms. ........... 317-243-9353 
IN Indianapolis, Pio~ Elctms. ......... 317-849-7300 
IA Cedar Rapids, Arrow Elctms. .......... 319-395-7230 
IA Cedar Rapids, Beilinels. .............. 319-395-0730 
IA Cedar Rapids, Oeeco, Inc. ............ 319-365-7551 
KS Lenexa, Arrow Elctms. ................ 913-541-9542 
KS Overland PI<., Sterling Elctms. . . . . . . . .. 913-236-5589 
KS Wichita, LCOMP ...................... 316-265-5100 
LA Westwego, Sterling Elctms. ........... 504-436-1418 
MD BeHinnore, AnOw Elctms. ......... :.... 301-995-8003 
MD Gaithersburg, Pioneer Elctms. ........ 301-921-0680 
MA Canton, Impact Sales ................. 617-821-1500 
MA Lexington, Pioneer Elctms. . . . . . . . . . . .. 617-861-9200 
MA Newton, Greene-Shaw Co ............. 617-969-8900 
MA Wobum, Arrow Elctms. ............... 617-933-8130 
MA Woburn, Sterling Elctms. . . . . . . . . .. . . .. 6j7-936-62oo 
MI Ann Arbor, Arrow EIctms. ............. 313-971-8220 
MI Ann Arbor, Beilinels. .................. 313-971-9093 
MI Grand Rapids, Arrow EIec. ............ 616-243-0912 
MI Livonia, Chelsea Indl RS Elctms. ..... 313-525-1155 
MI Livonia, Pioneer Elctms. .............. 313-525-1800 
MN Edina, Anow Elctms. .................. 612-830-1800 
MN Edina, Pioneer ........................ 612-944-3355 
MN Fridley, Voyager ....................... 612-571-7766 
MO Kansas City, LCOMP ................. 816-221-2400 
MO St Louis, Arrow Elctms. . . . . . . . . . . . . . .. 314-567-6888 
MO St Louis, Chelsea Indl. Olive Elec ..... 314-997-7709 
Me St Louis, LCOMP .. .. .. ...... . .. .. .... 314-291-6200 
NE Lincol~ Scott Elctnns. ...•..... . . . . . . .. 402-466-8221 
NE Omaha, Scott Elctnns. .......... , .. .... 402-734-6750 
NH Hudson, Bell IneIs. .................... 803-882-1133 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 765 
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NH Manchester, Arrow EIctri1s. ....•..•..• 603-668-6968 
NJ Fairfield, Arrow EIctms. ............... 201-575-5300 
NJ Marlton, Arrow EIctms. ................ 609-591H1OOO 
NJ Pine Brook, PiOneer EIctms. .......... 201-575-3510 
NJ S. Plainfield, Sterling EIctms. .......... '201-769-7000 
NJ W. Ber1in, Gel ........................ 609-768-6767 
NM Albuquerque, Arrow EIctri1s. ..••...•.. 505-243-4566 
NM Albuquerque, Bellinds. ..••.•..•...•.. 505-292-2700 
NM Albuquerque, Sterling EIctms. .. . . . . . . . 505-884-1900 
NY Hauppauge, Arrow EIctri1s. ............ 51 &-231-1000 
NY Liverpoo~ Arrow EIctms. .............. 315-652-1000 
NY Matn8roneck; Logicomp EIctms. ....•. 914-69&-9332 
NY Melville, Arrow EIctri1s. ................ 51&-391-1300 
NY Rochester, Arrow EIctri1s. ............. 71&-427-0300 
NY Rochester, CAM/RPe EIctms. ........ 716-334-5600 
NY Rochester, PIoneer EIctri1s. ........... 71&-:j81-7070 
NY Rochester, Zeller Elctms. .........•... 71 &-254-8840 
NY Woodbury, PIoneer EIctms. ........... 51&-921-8700 
NC Charlotte, PiOneer EIctms. ............ 704-527-8188 
NC Raleigh, Arrow EIctms. .. .............. 919-87&-3132 
NC Winston-Salem. Arrow EIctms. ........ 919-725-8711 
OH Centerville, Arrow Elctms. ............. 513-435-5563 
OH Cleveland, CAM/RPC EIctms. ........ 216-461-4700 
OH Cleveland, Pioneer EIctms. ........... 21&-587-3800 
OH Dayton. Bellinds. ..................... 513-435-8880 
OH Dayton. Bellinds. (Military) ..•......... 513-434-8231 
OH Dayton, PiOneer EIctms. .............. 513-23&-9900 
OH Solon, Arrow Elctms. ................. 21 &-24&-3990 
OK Tulsa, Arrow EIctms. ............ .. .. .. 91 &-665-7700 
OK Tulsa, Sterling EIctms. ................ 918-663-2410 
OR Portland, Bellinds. .................... 503-241-4115 
OR Portland, Radar EIee. ................. 503-232-3404 
OR Portland, Wyle Labs. .................. 503-840-6000 
OR Tigard. Arrow EIctms. ................. 503-884-1690 
PA Horsham. Pioneer EIctms. ............ 215-674-4000 
PA Monroeville, Arrow EIctri1s. •. . . . . . . . . . . 412-856-7000 
PA Pittsburgh, CAM/RPe EIctms. ........ 412-782-3770 
PA Pittsburgh, Pioneer Elctms. ........... 412-782-2300 
PA Zelionople, Argent Electra .........•.. 412-77&-4330 
RI Warwick, Major Edwards EIctms. ...•.. 401-725-7400 
TN Nashville, Bell Inds. ........ .. .. .. .. .. . 615-367-4400 
TX Austin, Arrow EIctms. ................. 512-835-4180 
TX Austin, Pioneer EIctms. ............... 512-835-4000 
TX Austin, Sterling ....................... 512-83&-1341 
TX Austin, Wyle Labs. .................... 512-834-9957 
TX Dallas, Force Elctms. ................. 214-247-9955 
TX Dallas, Pioneer Elctms. ............... 214-38&-7300 
TX Dallas, Sterling Elctms. ............... 214-243-1600 
TX Dallas, Wyle Labs. .................... 214-235-9953 

Specializing in: 

Nickel Cadmium & 

Sealed Lead Acid Batteries 

IN STOCK - IMMEDIATE DELIVERY 

Off the Shelf or Custom Designed 

and Manufactured to Your Specifications 

TNR TECHNICAL INC. 
402 S. North Lake Blvd 

Suite 1016 TOLL FREE 
Allamont_ Springs. 1-800-346-0601 

FL 32701 

Manufacturers and Sales Offices Directory 
TX Houston, Arrow Elctms. ........ .. .. .. . 713-530-4700 
TX Houston, Force EIctms. ............... 713-581-8644 
TX Houston, PiOneer Elctms. ............. 713-96&-5555 
TX Houston, Sterling EIctms. ............. 713-623-8600 
TX Houston, WyIe Labs. .......... .. .. .. .. 713-879-9953 
TX Richardson, ArrOw EIctms. ............ 214-380-6464 
UT SaH Lake City, Arrow EIctms. .... ...... 801-972-Q404 
UT SaH Lake City, Bellinds. .............. 801-972-6969 
UT SaH Lake City, WyIe Labs.. . ....... ... 801-974-9953 
VA Richmond, SterNng EIctms. .....•..•.. 804-22&-21.80 
WA Bellevue, Arrow Elctms. . . . . . . . . . • • • . •. 206-643-48bo 
WA Bellevue, Bellinds. ................... 20&-747-1515 
WA Seattle, Radar Electric ................ 20&-282-2511 
WA Seattle, Wyle Labs. ................... 206-453-8300 
WI Brookfield, Arrow Elctms. ............. 414-792-0150 
WI Madison, Arrow EIctms. ............... 608-271-7661 
WI Milwlwkee. Bellinds. ................. 414-547-8679 
WI New Berlin, Classic CoIT1JS. . . . . . .• . •• . 414-76&-5300 
EXP CA, Los Angeles, Hanel<, Inc ...•• : . . . •. 213-55&-3807 

1 ____ 
POWER PAC INC. 

FAX: 203-866-4487 
POWER PAC, P.O. Box 777, 32 Meadow St. S. Norwalk, CT 

0685&-0777, Tel: 203-866-4484; FSC No.: 53998; Empl: 
140; SIs. Mgr; Charles Millel ............ Dol908-1914 

LDcaI Sales Offices & Reps 
AL Huntsville, Be Elctms. Sis. ............ 205-837-6657 
AZ Tempe, CeRa Elctms. ................. 602-252-4222 
CA Irvine, QPI ............................ 714-552-2849 
CA Long Beach, QPI ..................... 213-59&-1233 
CA Simi Valley, QPI ...................... 805-522-3060 
CA Sunnyvale, Zytronics ................. 408-749-1326 
CT Southington, ORION-DSA ............ 203-621-8371 
DC Seabrook, W. A. Brown Equip. Co ..... 301-577-6105 
FL Sandford. Mountain Electro Mktg. •.... 305-425-0685 
GA Smyma, Be EIctm. SIs. ............... 404-436-5169 
IL Hillside, CADRE ...................... 312-449-3900 
LA Plano, GW Products .................. 214-422-1746 
MD Seabrook, W. A. Brown-Equip. Co. .... 301-577~105 
MA Marlborough, Orion DSA . . . . . . . . . . . . • . 617-480-0516 
MI Farmington Hills. Carler McCormic & Peirce 

....................................... 313-477-7700 
MN Minneapolis. R.J. Inc. ... ,.............. 612-866-3661 
NY Great Neck, MOS Mktg. ............... 516-467-3966 
NY Syracuse. L D.AlIen .................. 315-437-8387 
OH Berea. Carler McCormic & Peirce •.... 216-82&-0400 
OH Englewood, CarIer McCormic & Peirce 

....................................... 513-83&-0951 
PA King of Prussia, KSI .................. 215-783-6400 
PA Pittsburgh, Carler MoCorrnic & Peirce 

....................................... 412-733-7480 
TX PIano,G.W. Prods. .................... 214-422-1746 

POWER-PAl<, INC, 6216 Oakton St. Morton Grove, IL 
60053, Tel: 312-96&-6000, FAX: 312-96&-6009; Empl.: 35; 
SIs. Mg,; Robert Viliari 

POWER PRODUCTS DIV., Computer Products, 
Inc"2981 Gateway Or, Pompano Bch, FL 33069-4803, 
Tel: 305-975-7660, TWX: 510.95&-3098; FSC No.: 62125; 
Empl: 180 .... .... .... .. ..... Dol649-1664, 1673-1674 

Refer to Computer Prods., Inc.. Pompano Beach, Flo for 
sales offices & representatives & distributors. 

POWER-SCIENCE. 7667 Vickers St. San Diego, CA 
92111, Tel: 619-292-4322; Empl: 10; Sis. Mg,; E. Cooper 

POWER I.!,!; I I SlWIIIUlIIIIIIIIII 

SIIN,r 
RECHARGEABLE BA TTERIES 

FAX: 415-366-3662 
POWER-SONIC, Box 5242, 3106 Spring St, Redwood 

City, CA 94063, Tel: 415-364-5001, TELEX: 348400; Empl.: 
30; SIs. Mgr; Carl E. Fischetti; Dist. Mgr; Carl E. Fischetti 
................................................. Dol481 

LDcaI Sales Offices & Reps 
CAlrvine, English/Damco ................ 714-837-3801 
CO Englewood,. Don Dennis .............. 303-721-1938 
FL Tampa. SAT Mktg. ... :... .. .. .. .. .. ... 813-884-4805 
10 Sun Valley, Rick Flickinger. . . . . . . . . . .. 208-72&-3332 
IL River Forest. Pete ColUns ............. 312-36&-7076 

MD Woodbine, DJC EIctms. •.•...•.•..•... 301-795-7020 
MA Natick, Assocd. Power Prods. ......... 617-879-5632 
MS Jackson, Dbby Assocs. ............... 601-981-1138 

. MO St Louis, Lowell Kangas ........ .. .... 314-821-4050 
NY Wantagh, Dony Tech. Sis. ............ 516-81&-5550' 
NC Raleigh, Positive Camps. ............. 919-772-8073 
PI'. Newtown Sq.. WilHam Reeves Assocs. 

.. .. .. .. ... .. .. . .. . .. .. . .... .. .. .. ..... 215-58&-6709 
TX Dallas, Power Connection ............ 214-357-8207 

Local Di8tributors 
AI< Anchorage, Revl . . . . . . . . . . . . . . . . . . . . . . 907-349-8790 
CA Chatsworth, Mil-Comm Distrs. .....•.. 818-998-3111 
CA Long Beach, Bettery Specialties ...... 213-437-1809 
CA MIn. View, Energy Sis. ................ 415-969-0800 
CA San Diego. Alexander Battery West . . • 619-480-4806 
CO Denver, Hensley Battery .............. 303-455-3643 
CT Waterbury, Ughling Svcs., Inc. ........ 203-75&-8146 
FL AHamonte Springs. TNR Tech. ........ 800-722-7267 
FL Tampa. Leader EIctms. ............... 813-870.3315 
GA AUanIa, Arrowhead ................... 404-955-1006 
IA Cedar Rapids. Iowa Radio ............ 319-393-4510 
LA Lafayette, Raiph's EIctms. .. .... .. ..... 318-233-0105 
LA New Orleans, Wrn a Allen Supp. Co. 

MA Sharon, Adcour ...................... . 
MA Wellesley Hills. Targel EIctms. ..•..... 
MI Brighton, Applied Power ............ .. 
MO Maryland HgIs.. Chelsea Inds. ...•..... 
NE Uncoln, Scott EIctm. SUpp. .......... .. 
NY Ridgewood, JA McDermott CoIp. .... . 
OH Cleveland, Security Prods. Co. ....... . 
TX Austin, Galtronics .................... . 
TX Ft Worth, Allied EIctms. .............. . 
TX Texas city, EIctm. Supp. .. .......... .. 
VA Arlington, Arlington EIctms. .......... . 
WA Redmond. Energy SIs. ............... . 

800-462-9528 
617-784-3996 
617-235-2545 
313-221-1331 
314-997-7709 
402-46&-0221 
212-45&-3606 
21&-451-1400 
512-837-7470 
800-433-5700 
409-945-4401 
703-524-2412 
20&-883-2343 

POWER SOURCES INTERNATIONAl INC, Sources 
Electronics. 15014 Malachne Cl, Reno, NY 89506, Tel: 
702-972-1224, TWX: 510-600-5631, FAX: 702-329-1380 

W Power $tar, Inc. 

POWER STAR, INC., 17346 Eastman St. Irvine, CA 
92714, Tel: 714-261-5377, 800-854-9420; Empl: 15; SIs. 
Mg,; Thomas A. Goreth .................. Do2142-2145 

Local Sales Offices & Reps 
CT North Haven, Power Conversion Sys. 

....................................... 203-281-7270 
MA Wellesley, Power Conversion Sys. .... 617-235-7884 
NH Londonberry, Power Conversion Sys. 

NJ 
NJ 
OR 
TX 
WA 

Fairfield, SOM Reps. ................ .. 
Pennsauken, S.C.l Reps. ............ .. 
Portland, Underwood & Hanify ..•..... 
Dallas, Seaton CoIp. ................. .. 
Bellevue, Underwood & Hanily " ..... . 

603-434-2371 
201-882-5005 
609-662-5222 
503-224-0563 
214-380-0414 
20&-643-1793 

power SWITCHCorp·1 

FAX: 201-641-7871 
POWER SWITCH CORPORAll0N. 50 Graphic Place, 

Moonachie, NJ 07074, Tel: 201-841-4544; E"1lL: 27; Sis. 
Mg,; Danica Donno ...................... Do1915,-1917 

Local Sales Offices & Reps 
CA Los Gatos. Reptronics ......•......•.. 408-429-5997 
CA WesHake V~ The Tricamo Co. .... :... 805-49&-3177 
CO Aurora, High Technlg. Assocs. ........ 303-895-1990 
FL Melboume, VM2 Mktg. ................ 305-984-1918 
GA Norcross. Futron, Inc. ................. 404-263-9688 
IL Berkeley, ESA Tech. Mktg. ............ 312-544-0120 
IN Indianapolis. STB & Assocs. .......... 317-844-9227 
MD Middletown, S.T.lWoolaJ'd Co. ........ '301-371-4500 
MA Whitinsville, Lew Smith Assocs. ....... 617-234-2940 
MN Minneapolis, Electro-Sarv .•.•. . .. . .•.. 612-336-3475 
MO Clayton, Seltronix .... .. .. .. .. .. .. .. .. . 314-862-0100 
MO Grandview, R R Burton Assocs. ...... 81&-763-5385 
NJ Franklin Lakes. Hansen & Hughes .... 201-64&-8900 
NY Cazenovia, S.T.lWoolard Co .......... 315-655-8145 
NY Greenlawn, Hansen & Hughes .....•.. 51&-754-3806 
OH Cleveland, Bradcor EIctms. ........... 21 &-261-0BS8 
OH Dayton, Bradcor EIctms. .............. 215-671-1200 

766 North American offices o~y. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
PA Hatboro, Electro Rep Engrg. .......... 215-674-4421 
AI Providence, ISM ......•....•.......... 401-351-7348 
SC Pickens, S. T.lWoolard Co. ............ 803-878-3830 
TX Houston, Barry Sis. .......•..•..•..•.. 713-784-5860 
TX Richardson, Barry Sis. ••.•............ 214-234-0255 

FAX: 203-726-1495 
POWER SYSTEMS, INC., 45 Grillin Ad., South, 

Bloomfield, CT 06002, Tel: 203-726-1300, TWX: 71~25-
8778; FSC No.: 50463; EmpL: 250; SIs. Mgt: Richard Milne 
.....•................•..•..••.....•.......•..... 001919 

Loeal Sales Offices & Reps 
I\Z Tempe, AS Co. ....................... 602-968-4923 
CA Los Gatos, Luscombe Engrg. of San Francisco 

.. .. . .. . .. . .. . ... .. .. .. .. .. .. . .. .. . .... 408-37()-202O 
CA Mission Viejo, The Powerhouse, Inc. .. 714-770-9009 
CO Parker, AS Co. ........................ 303-841-3651 
AL Decatur, R K WeRer & Assocs. ....... 205-350-3441 
Fl Ml Dora, R K WeHer & Assocs., Inc. .. 904-357-3021 
GA Dunwoody, R K WeHer & Assocs., Inc. 

. . .. . .. .. . . .. .. .. .. .. .. .. .. .. . .. .. . .... 404-390-9718 
IL Rolfing Meadows, Eagle Tech. SIs. .... 312-991-0700 
MD Timonium, Bresson Assocs., Inc. ..•... 800-523-5572 
MA Tyngsboro, CofI1ltech, Inc. ........ .... 617-649-3030 
MN Edina, Mel Foster Tech. Sis., Inc. ...... 612-941-9790 
NY Mendon, Marchese, Marsey & Barden, Inc. 

.. .. .. .. .. .. . . .. .. .. . .. . . . . . . . .. . .. .. .. 716-582-2240 
NY N. Syracuse, Marchese, Marsey & Barden, Inc. 

... . . . . . .. . .. . .. . . .. . .. . .. . .. .. .. .. .... 315-458-6920 
PA NarbeI1h, Bresson Assocs., Inc. ....... 215-664-6460 
TX Houston, Barry SIs., Inc. ............... 713-784-5860 
TX Richardson, Barry Sis., Inc. .. .. .. .. .. .. 214-234-0255 
UT Saft Lake City, AS Co .................. 801-483-1034 
VA Lynchburg, Bresson Assocs. .......... 800-523-5512 
WA Kirkland, Northwest Comps. Sis. .....• 206-828-4838 
Can Burnaby, BC, Davetek Mklg., Inc. ...... 604-430-3680 

POWER SYSTEMS & CONTROLS, INC, 3206 Lanvele 
Ave., Richmond, VA 23230, Tel: 804-355-2803, FAX: 804-
358-0498; EmpL: 55 

POWER SYS. GAP, Rantec Div, Emerson Elec, 9401 
Oso Ave. Chatsworth, CA 91311, Tel: 818-885-8223, TWX: 
91~93-1247; FSC No.: 04971; EmpL: 265; SIs. Mgt: Fred 
Silver 

POWERTEC, INC. 

FAX: 818-998-4225 
POWERTEC, INC., 20550 Nordhoff St, Chatsworth, CA 

91311-6168, Tel: 818-682-0004, TELEX: 277483, TWX: 
91~94-2092; EmpL: 349; SIs. Mgr: Barry A Chenes 
.. ..•.. . . . ... .. ... . . .. ... ..•.... . .. . .. ..•.. 001920-1936 

POWERTECH, INC., 0-02 Fairlawn Ave., Fairlawn, N.J 
07410, Tel: 201-791-5050, TELEX: 353970; FSC No.: 
32953; EmpI.: 49; SIs. Mgr: Alan J. Melnyk .... A02137 

POWER TECHNOLOGY, INC., P.O. Box 9769, Little 
Rock, AR 72219, Tel: 501-568-1995, TWX: 91 ()-722-7313, 
FAX: 501-568-1994; EmpL: 75; SIs. Mgr: John Webb 
•...•...............•..•..•.........•......•....• 001937 

POWER TEN, INC., 486 Mercury ,Dr. Sunnyvale, CA 
94086, Tel: 408-738-5959, FAX: 408-738-4326; FSC No.: . 
61987; Sis. Mgr: Vince Mutascio .............. 001938 

Local Sales Offices & Reps 
AL Huntsville, Reynolds & Assocs. ....... 205-881-9362 
I\Z Phoenix. Jayson Co., Inc. ............. 802-867-1984 
CA Los Alamitos, Power SpecIalists ...... 213-594-9418 
CA San Diago, Power Specialists ......... 619-726-4799 
Fl Melbourne, Reynolds & Assocs. ...... 800-255-1965 
GA Atlanta, Reynolds & Assocs. .......... 404-934-8525 
MA Acton, Framar ........................ 617-263-2285 
NY Fairport, Hi-Tec SIs. ................... 716-223-5922 
NC Raleigh, Reynolds & Assocs. .. . • . . . . . . 919-872-6688 
PA Glenside, Koebert .................... 215-687-2310 
TX Austin, Eberts Elctms. Sis. ............ 512-258-1067 
TX Latexo, Eberts Elctms. Sis. . . •. . •. . • . . . 409-687-4342 

WA Bellevue, A J. Smith Co. .............. 206-746-6770 
Can N. Vancouver, BC, Jerome & Francis 

804-986-1286 

POWERTREND, INC. 1111 Rancho Conejo Blvd., Sle. 
401, Newbury PI<., CA 9132()-1415, Tel: 805-496-2945, 
FAX: 805-498-6680; SIs. Mgr: R. Jones 

FAX: 516-883-7155 
POWERTRON, See Industrial Test Equipment Co, 

Inc • 

POWERTRON, Contraves Goerz Corp, 3821 Barranger 
Dr. Charlotte, NC 28210, Tel: 704-525-8962, TELEX: 572-
444; SIs. Mgr: Sam loBue 

POWERTRON CORPORATION, Ate. 15, Box 932, 
Sparta, N.J 07871, Tel: 201-579-5599, TELEX: 136198; SIs. 
Mgr: William E Cannon; Dis!. Mgr: William E Cannon 
......•.........•...................•............ 001948 

POWR-UPS CORP., Brookhav8l) R&D Plaza, 1 Ronee! 
Ad., Shirley, NY 11967, Tel: 516-345-5700, 1-800-333-
POWR; EmpL: 50; Sis. Mgr: Alan Kopstein 
........................................... ao 125O-1251 

Local Sales Offices & Reps 
CA Fullerlon, ESCO ...................... 714-879-7280 
CT Ridgefield, E S. Williams .............. 203-438-7474 
IL Oak Brook, AG. Erickson ............. 312-323-1367 
KS Shawnee Mission, LSC, Inc. ........... 913-362-2121 
OH Dover, AJ Assocs. .................... 216-343-2224 
PA Audubon, Holmes Assocs. ............ 215-866-0636 

Loeal DislJibutors 
NY Long Island City, B & B Motor & Control Corp. 

.. .. . .. . .. .. .. . .. .. . .. .. . . . . . .. .. . . . . .. 800-638-7808 

PPC PRODUCTS CORPORATION, 7516 eentr81 
Industrial Dr, Riviera Beech, Fl33404, Tel: 305-848-9606, 
TWX: 5,0-952-76", FAX: 305-848-1607; FSC No.: 33178; 
Empt: 90; Sis. Mgr: Nick Emick 

PPD, INC.,6001 Rasco Ct, Raleigh, NC 27612, Tel: 919-
781-3955, FAX: 919-781-4980 ........... A01158-1166 

/.oe81 Sales Offices & Reps 
NC Raleigh, Godwin Assocs. ............. 919-678-8000 

PPM, INC., 5385 Harper Rd., Cleveland, OH 44139, Tel: 
216-349-2300; EmpL: 20; Sis. Mgt: A L Bletcher 
..•.........•........•..................•........ 001313 

Local Sales Offices & Reps 
AL Huntsville, Jim Springer, Inc. .......... 205-683-4163 
I\Z Phoenix, J. SmRh & Assocs. .......... 602-267-0981 
CO Denver, J. Smith & Assocs. ........... 303-597-5343 
MI Ferndale, Tlby Co. .................... 313-547-3550 
NM Albuquerque, J. Smilh & Assocs. . . . . .. 505-345-6501 
OH Cleveland, Tlby Co. ................... 215-371-5335 
OH Dayton, Tlby Co. ...................... 513-277-3822 

PRACTICAL AUTOMATION, INC, 2 Research Dr. 
ShaHon, CT 06484, Tel: 203-929-5381, TELEX: 6813310, 
FAX: 203-929-9941; EmpL: 150; Sis. Mgr: R M. Banzaca 

Local Sales Offices & Reps 
At Huntsville, EIctm. Mfr. Agts.. Inc. ... . . • . 205-930-4030 
CA Mountain View, Thorson West ........ 415-964-9300 
CA Riverside, Cal Tech Pro, Inc. .......... 714-682-8506 
CT Hamden, JBL Assocs. ................ 203-281-3161 
Fl Longwood, EIctm. Mfr. Agts., Inc. ....•. 305-682-1202 
MI Livonia, Electro Sis. Assocs. .......... 313-421-7500 
MN Minneapolis, Chris & Assocs. ......... 612-861-1634 
NC Raleigh, EIctm. MIg. Agts. ............. 919-846-6868 
OH Cleveland, Electro SIs. Assoc. ... . . . . .. 216-729-0190 
OH Dayton, Electro Sis. Assoc. ........... 513-426-5551 
WA Bellevue, Tasca Inc. .................. 206-453-1414 

PRO ELCTRNS, DIV. OF HARRIS CORP., see Harris 
Corp., PRO Electronics Div. 

Rconlacl. inc. 

FAX: 215-757-8025 
PRECICONTACT, INC., 835 Wheeler Way, Langhome, 

PA 19047, Tel: 215-757-1202, TELEX: 37-29448; FSC No.: 
80197; ,SIs. Mgt: Stephen Lawler 
. . .... .. ... .... ... ...... . .. ... . .. ... C01524-1525, 1734 

PRECIC 
Local Sales Offices & Reps 

I\Z Phoenix. G.R EIctms. Inc. •. • . . . . . . . . • . 802-935-3984 
CA San DIego, QuaHronics ............... 619-695-0118 
CA San Jose, Applied EIctm. MkIg. ....... 408-971-9377 
CA Woodland Hills, First Rap ............. 818-718-6155 
CO Colorado Springs, Peak Sis. .......... 303-574-8700 
Fl Orlando, C Assocs. ................... 305-831-1717 
IL Chicago, Joel Wasserman Assocs. . ... 312-256-3566 
IN G~ Valentine & Assocs. ..... 317-688-2280 
MD Towson, Arbotek ..................... 301-825-0775 
MA Norwood, The Mac Innis Co. .......... 617-762-8090 
MN Minneapolis, Midcon Corp. .. .. ........ 612-894-8205 
N.J Merfton, Neudain Assocs. .. . . . . . . . . . . . 609-983-5300 
NY Port Washington, Ashtec, Inc. ......... 516-767-0336 
NY Victor, Integity MkIg. Co. ............. 716-924-3671 
OH Cincinnati, Makin & Assocs. ........... 513-871-2424 
OH Cleveland, Makin & Assocs. .... .. .. ... 216-248-7370 
OH Columbus, Makin & Assocs. .......... 614-848-5424 
OR Portland, EIctm. Mklg. Grp. ........•... 503-684-5935 
TX Dallas, J.Y. Schoonmaker Co. ......... 214-349-1650 
TX Houston, J. Y. Schoonmaker Co. ...... 713-738-2427 
UT Salt Lake City, Charles Fields & Assocs. 

....................................... 801-531-6177 
VA Hanisonburg, Blueridge Prods. . . . .. . . . 703-433-0990 
WA Redmond, Electronic Mktg. Grp. . . . . . . • 206-882-0962 
Can Ontario, Avotronics ................... 416-475-2024 
Can Vancouver, RC. Davetek MkIg. ...•... 604-430-3680 

Local DistributolS 
I\Z Litchfield Park, GB EIctms. .. . • • . . . . • . • 802-935-3984 
I\Z Phoenix. Future/Cetec ............... 802-272-7951 
CA Buena PI<., Cypress/RPS EIctms. ..... 213-744-0355 
CA Chatsworth, Future/Cetac ............ 818-700-0914 
CA Irvine, Future/Cetec .................. 714-2~141 
CA Orange, Electronic Connexions Corp. 

CA San Diego, Cypress/RPS EIctms. .... . 
CA San Diego, Future/Cetec ............ . 
CA San Jose, Cypress EIctms. .......... .. 
CA San Jose, Future EIctms. ............ . 
CO Denver, CSID, Inc. ................... . 
CO Westminster, Future EIctms. .•...•.... 
CO Whea1ridge, Cypress EIctms. ...•..... 
CT Bethe~ Future EIctms. .............. .. 
CT Bridgeport. Park Distrs. .............. . 
CT Wallingford, Cronin EIctms. Inc. ..•.... 
CT Wallingford, Sager ................... . 
Fl AHamonte Springs, Future EIctms. ... . 
Fl Clearwater,Electronic Precepts of Fl 

FL 
FL 
Fl 
GA 
GA 
IL 
IL 
IL 
IL 
IL 
IN 
MD 
MD 
MA 
MA 
MA 
MA 
MA 
MA 
MI 
MN 
MO 
MO 
NH 
N.J 
N.J 
N.J 
N.J 
NM 

NY 
NY 
NY 
NY 
OH 
OH 
OH 
OR 
OR 
PA 
PA 
TN 
TX 
TX 
TX 
TX 
TX 
TX 
UT 

Clearwater, Future EIctms. ., ..•....... 
Orlando. ReptrOn EIctms. ............ . 
Tampa, ReptrOn EIctms. ............ .. 
AHanta, ReptrOn EIctms. ............ .. 
Aflanta, Future Elctms. ............... . 
Crystal Lake, Subsem .............. .. 
Usia, Components, Inc. .............. . 
Palaline, OHM EIctms. Inc. .......... . 
Schaumburg, Future EIctms. .•........ 
Schaumburg, ReptrOn EIctms. .....•.. 
Indianapolis, Mar Elctms. ............ . 
Columbia, Future EIctms. ............ . 
Rockville, Wire Tech, Inc. ..........•.. 
Andover, Aved Elctms. .............. .. 
Hingham, Sager .................... .. 
Needham, Cronin EIctms. ............ . 
Norwood, Emtel EIctms. ............ .. 
Westborough, Future EIctms. ...•.•... 
Wilmington, J.V. EIctms. ..•.........•.. 
Detroit, Reptron EIctms. .............. . 
Minnetonka, Reptron Elctms. ...•...... 
Kansas City, Walters EIctms. .....•••• 
St Charles, Finnegan Elctms. ..•.....• 
Salem, Sager ........................ . 
Bellmawr, Mld-Allantic EIctms. ....•..• 
Barlin, Gel Corp. .................... .. 
Ml Laure~ Future EIctms. ........... .. 
Parsippany, Fabe Electro Sis., Inc. ... . 
Albuquerque, Connecting Comps. Div. 

Brooklyn, Connector Resources ....•. 
Hauppauge, Jaco EIctms. ............ . 
Hauppauge, Sager .................. .. 
Liverpoo~ Future EIctms. ............ . 
Dayton, Televox. Inc. ................ .. 
Mansfield, Rush EIctms. Dislrs., Inc. •. , 
Worthington, ReptrOn Elctms., Inc. .... 
Beaverlon, Component Resources •.•. 
Beaverton, Future EIctms. .......... .. 
Wayne, Peek EIctms. ............... .. 
YOI"k,EC.I ........................... .. 
Hixon, Techni-Tronics, Inc. .......... .. 
Allen, Prlme Distrbg. Co. ............ .. 
Austin, Southwest EIctms. .......... .. 
Dallas, Cypress EIctms. .............. . 
Richardson, Jaco EIctms. ............ . 
Richardson, Southwest EIctms. .•..•.. 
S1aIford, Southwest EIctms. .....•..... 
Salt Lake City, Future EIctms. ....••... 

714-998-2901 
619-292-5611 
619-278-5020 
408-945-9400 
408-945-9100 
303-292-9594 
303-650-0123 
303-431-2822 
203-743-9594 
203-388-8414 
203-285-3134 
203-265-4800 
305-767-8414 

813-530-9781 
813-441-4771 
305-735-1112 
813-855-4856 
404-446-1300 
404-441-7676 
815-459-4139 
312-852-7707 
312-359-5500 
312-882-1255 
312-882-1700 
317-875-4510 
301-995-1222 
301-340-1445 
617-688-3800 
617-749-6700 
617-449-5000 
617-769-9500 
617-366-2400 
617-273-4300 
313-525-2700 
612-938-0000 
816-531-7015 
314-948-8201 
603-898-1348 
609-931-5303 
609-768-6767 
609-778-7600 
201-299-1123 

505-345-8921 
718-383-2208 
516-273-5500 
516-348-1300 
315-451-2371 
513-294-4499 
419-758-2322 
614-438-6675 
503-641-8468 
503-645-9454 
215-293-9000 
717-846-5334 
615-842-0514 
214-231-0170 
512-937-8971 
214-869-1435 
214-235-9575 
214-234-3050 
713-491-4900 
801-972-8489 

EEM 1988 North American offices only_ For worldwide reps & distributors, see Vol~ W_ 767 



PRECIC 
WA Bellevue, Future Elctrns. . 
WA Seattle, Pacific Elctms. ... 
Can Calgary, Alb, Future Elctms. ..... 
Can Downsview, Ont, Future Elctms. . 
Can Edmonton, Alb., Future Elctms. .. . 
Can Ottawa, Ont, Future Elctms. ......... . 
Can Pointe Claire, Que, Future Elctms. .... . 
Can Vancouver, B.C, Future Elctms. ...... . 
,Can Winnipeg, Manttoba, Future Elctms. .. . 

206-881-8199 
206-575-1050 
403-235-5325 
416-638-4771 
403-438-2858 
613-820.6313 
514-694-7710 
604-438-5545 
204-339-0554 

PRECISION COMPONENTS, INC, 1110 W. National 
Ave, Addison, IL 60101, Tel: 312-543-6400, TELEX: 910. 
221-0158 

PRECI$ION CONTROL MANUFACTURING, INC., 
1509<8 Qu~ Anne Ave. N, Seattle, WA 98109, Tel: 206-
281-9380; FSC No.: 64782 ..................... A·2097 

Local SS/es Offices & Reps 
WA Sef'ttle, Precision Control MIg, Inc ..... 206-281-9380 

Local Distributors 
CA Tarzana, Nate Beckennan & Co, Inc. 

818-708-0021 

PRECISION DIGITAL CORP, 80 Coolidge Hill Rd., 
Water1own, MA 02172, Tel: 617-924-2256 

PRECISION ELECTRONICS, 9101 King Ave., Franklin 
Park, IL 60131, Tel: 312-678-5350, FAX: 312-678-0511; 
Empl: 25; Sis. Mg,: William Stow 

PRECISION EXTRUSIONS, INC., Box 120, Bensenville, 
IL 60106, Tel: 312-766-0340; Sis. Mg,: Richard Ziehm 

I ,II~~ PRECISION 
III 1 FILTERS, INC. 

FAX: 607-227-4466 
PRECISION FILTERS, 240 Cherry St, Hhaca, NY 14850, 

Tel: 607-277-3550, TELEX: 646646; FSC No.: 66-II-F & 
66-IH; Empl: 82; Sis. Mg,: D. F. Chandler 
................. " ........ A·1680-1686; 001016-1017 

Local Sales Offices & Reps 
AL Huntsville, Bumette Techn<>-Metrfcs Inc. 

....................................... 205-630.2832 
AZ Temps, Cleveland Entprs. . . . . . . . . . . . . . 602-820.1127 
CA Laguna Hills, Elotek Sys., Inc. .......... 714-830.4856 
CA San Jose, Synergistic SIs. ............ 406-292-6573 
CO Broomfield, Hannah-Hill, Inc. .......... 303-480.0602 
AZ Phoenix, Western Region SIs. Off. .... 602-953-0345 
DC Arlington, Gans & Pugh.. . . . . . .. . . . . .. 703-527-3262 
FL Osprey, Dick Ridgewell Co ............ 813-484-2020 
MD W. Friendship, Gans & Pugh Assocs. 

MA Beverly, Ellis Assocs. ............... .. 
MO Manchester, Ver1ec Assocs., Inc. ..... . 
NY Saugerties, Beckrep, Inc .............. . 
TX Houston, ABCOR, Inc. ............... . 
VA Arlington, Gans & Pugh Assocs. ..... . 
WA Bellevue, Topp Engrg. Sis. ........... . 
EXP Can.lOttawa, Ont, Rayonics Sci. ..... . 
Can Downsvlew, Ont, Rayonics Scientific 

301-442-2189 
617-922-2015 
314-394-6242 
914-246-3031 
713-486-9251 
703-527-3262 
206-747-5400 
613-521-8251 

., ..................................... 416-736-1600 
Can St Laurent Que., Rayonics Sci. ....... 514-335-0105 

PRECISION INTERCONNECT, 16640 SW 72nd Ave, 
Portland, OR 97224, Tel: 503-620.9400, TELEX: 36-0963; 
FSC No.: 60381; Empl.: 150; Sis. Mgr: Watt Harwood 
... .. . . . . . .. .. . . . . ... .. . .. . .. .. . .. .. . . . . . .. C·1902-1904 

Local SS/es Offices· & Reps 
CA Hayward .......................... ,.. 415-785-1277 
DE Wilmington........................... 302-798-7071 
NH Rye, Precision Interconnect ........... 603-964-9322 
OR Portland.............. .. .. .. .. .. .. .... 503-62(}.9400 

PRECISION LAMP, INC., 480 Aaron Dr, Cotati, CA 94928, 
Tel: 707-792-0333, TELEX: 348498 GCLDLAMP, FAX: 
707-792-2738; FSC No.: FSCM 58451; Empl: 25 

PRECISION LEVEL VIAL CO., P.O. Box 320, 760 Edison
Furlong Rd., Furlong, PA 18925, Tel: 215-794-0800, 60(). 

345-7517; Empl: 12; Sis. Mg,: Susan Mazzanti 

PRECISION MECHANISMS, 44 Brooklyn Ave., Westbury, 
NY 11590, Tel: 516-ED3-5955; FSCNo.: 08127; Empl.: 26; 
Sis. Mg': Leon N. Canick 

PRECISION METAL PRODUCTS CO., Centenniallndl. 
Pit, Peabody, MA 01961-6026, Tel: 617-532-5500, TWX: 
710.347-0123; FSC No.: 88577; Empl: 54; Sis. Mgr: 
RObert H. Degnan 

Manufacturers and· Sales Offices Directory 

PRECISION MONOLITHICS, INC., 1500 Space Park Dr., 
Santa Clara, CA 95054-3499, Tel: 408-727-9222, TWX: . 
910.338-0218; FSC No.: 06665; Empl.: 900; Sis, Mg,: Jo 
Nail; Dist. Mgr: Mike Dennison 

Precision Resistive ProduCf5. Inc, 

FAX: 319-394-9280 
PRECISION RESISTIVE PRODUCTS, INC., P.O. Box 

189, Highway 61 South, Mediapolis, IA 52637, Tel: 319-
394-9131, TWX: 510.100.8039; Empl.: 50; Sis. Mgr: Oscar 
Cline; Dis!. Mg': Oscar Cline ............ A·2002-2003 

Local Sales Offices & Reps 
AL Huntsville, Hughes & Assocs. ...... 205-533-9108 
CA Anaheim, Impact Electrns.lnc. . 714-533-1351 
CA Los AHOs, Frauman Assoc. .... 4 t 5-941-0660 
CA San Diego, KCE ............... 619-278-7640 
CO Denver, Williams Assocs. 303-373-4730 
IL Chicago, Ellinger SIs. ................. 312-763-1570 
IN Greer)wood. Valentine Assocs. ........ 317-888-2200 
MA WaHham, Jesco, Inc ................... 6t7-893-OO94 
MI Warren, OEM Elctms. SIs. ............. 313-575-9444 
MN Minneapolis, IntL SIs. •......•.......... 617-831-8423 
NJ Mountainside, Kevtron Elctms. ....... 201-654-7600 
OH Cincinnati, G & H Sis. Co. ............. 513-272-0580 
TX Richardson, Campion SIs. Co. 214-238-8145 
WA Seattle, W3 Assocs., Inc. .............. 206-285-2667 

FAX: 813-546-9515 
PRECISION RESISTOR CO., INC., 1060175 St N., 

Largo, FL34647, Tel: 813-541-5771, TELEX: 821788; FSC 
No: 48615; Empl.: 45; Sis. Mgr: Arleen Reid 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. A·2004-2007 

PRECISION SPECIAlTIES, INC., 19414 Londelius St, 
Northridge, CA 91324, Tel: 818-349-9774; FSC No.: 66785; 
Empl.:5 

PRECISION STANDARD TIME, INC., 105 Fourier 
Avenue, Fremont CA 94539, Tel: 415-656-4447, FAX: 415-
656-1671; Sis. Mg,: Ken Brandt 

PRECISION TECH. SEWING, 921 E. Charleston Rd, Palo 
AHo, CA 94303, Tel: 415-856-2128 

PRECISION TUBE, Church Rd & Wissahickon, N. Wales, 
PA 19454, Tel: 215-699-5801, FAX: 2t 5-699-0761; FSC 
No.: 82413; Empl.: 240; Sis. Mg,: William J. McNeil 

PREFERRED ELECTRONICS, INC., Main Line Dr., P.O. 
Box 248, Westfield, MA 01086, Tel: 413-568-2301, TELEX: 
955-339, FAX: 413-562-7275; Empl.: 175; Sis. Mg,: 
Mer10n I. Rosenberg 

PREH ELECTRONIC INDUSTRIES, INC., 470 E. Main 
St, Leke Zurich, IL 60047-2578, Tel: 312-438-4000, 
TELEX: 297-112 PEl. FAX: 312-438-5522; FSC No.: 
36-3193882; Empl.: 7; Sis. Mg': Ken Wood .... A·2098; 

B·1786, 1832; C·1526 

Local Sales Offices & Reps 
CA Cartsbad, Ber1 Budge Assocs. 
CA Laguna Niguel, Ber1 Budge Assocs ... . 
CA Min. View, Ber1 Budge Assocs. ....... . 
CO Littleton, Anodyne Tech. SIs. ......... . 
CT Cheshire, Macinnis ................. .. 
FL Miami, Indl. Comps. .................. . 
MI Troy, C. B. J~nsen & Assocs. . .. , .... . 
NJ Haddon Hgts., EHron Sis. Ltd ... , .... . 
NJ Woodbridge, John Chirico Assocs. ... . 
OH Cincinnati, Bob Gilbert & Assocs. ..... . 
PA Pocopson, Enron Sis. Ltd ........... .. 
SC Gr~ville, EHron SIs. Ltd ............ . 
TX Round Rock, Encore Tech. Comps. .. . 
VA Front Royal, EHron Sis. Ltd .......... . 
Can Markham, Ont, Avotronics Ltd ..... , .. 

Local Distributors 

6t9-471-2554 
714-582-8720 
415-961-0940 
303-979-2435 
203-272-8877 
305-477-0387 
313-643-0506 
609-546-6171 
201-855-9600 
513-574-1932 
215-793"1468 
803-234-6931 
512-388-7930 
703-635-7201 
418-475-2024 

CA Belmont LoDan Elctrn .. Inc. .......... 415-592-4600 
CA Gardena, California Switch & Signal .. 2t3-770.2330 

CT Norwalk, Cobra Comps. .............. . 
FL Largo, LoDan Eletms., Inc. . .......... . 
IL Arlington Hgts., LoOan .Elctms. .... , 
IL Wheeling, Hawk Elctms. ............ .. 
MA Hingham, Sager ElctrL Supp. Co .. . 
MA Hopedale, Teccon Elctrns. ........... . 
MA Westborough, In Stock Prods. Co. , .. . 
NJ Camden, Gen. Radio Supp. Co. 
NY Bohemia, Key Comps. ......... ' ...... . 
NY Hauppauge, Broadline EIctms. ....... . 
NY Hempstead, Elctrn. Equip.· ............ . 
NY Rochester, WhirlWind Music Distrs. .. . 
PA Harrisburg Cumberland Elctrns ...... . 
n< Dallas, Off the She~ Comps. ........ .. 
Can London, Onl, C. M. Peterson Co. Ltd 

203-847-6442 
813-586-2851 
312-398-5311 
312-459-4030 
617-749-6700 
617-478-8544 
617-870.5750 
609-964-8560 
5t6-567-7500 
516-231-4100 
516-538-5510 
716-663'8820 
717-232-5999 
214-247-0052 

. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. ... 519-434-3204 
Can Montreal, Que., Ferro Technique ...... 514-341-3450 
Can Scarborough, Ont, Carsten Elctrns. Ltd 

....... , ......... , ..................... 416-495-9999 
Can Toronto, Ont, Atlas Elctrns. Ltd ....... 416-789-7761 
Can Willowdale, Ont, Electrosonic Inc. . . . .. 416-494-1666 

PREMA PRECISION ELECTRONICS, INC., 6290 
Sunset Blvd., Su~e 1126, Los Angeles, CA 90028-8770, 
Tel: 213-463-2294, TWX: 910.321-2903, FAX: 213-463-
4319 

FAX: 212-993-9211 
PREMIER METAL PRODS. CO.,381 Canal PI, Bronx, 

NY 10451, Tel: 212-993-9200; Empl.: 75; Sis. Mgr: 
Anthony E. Bozza ........................ C·1084-1085 

Local Sales Offices & Reps 
AZ Phoenix, Scientific Dves. ..... 602-957-0401 
CA Fontana, Premier Metal .. ,............ 714-829-3089 
CA Huntington Bch, Scientific Dves. ...... 714-840.3501 
CA San Jose, Scientific Dves. ... 408-554-0455 
CO Denver, AKl Enterprises .......... ... 303-338-4488 
CT East Haven, EagleAssocs. ........... 203-467-6542 
GA Mariatta, Adams & Assocs. ........... 404-973-0853 
IL Elmhurst, utronix SIs. .. 312-834-1100 
KS Kansas City, DeIHron Co. ............. 816-436-6445 
MD Burtonsville, Eastern Instrmn ......... 301-384-8500 
MA Needham, Eagle Assocs. ............. 617-444-3446 
MI Brighton, Electronic Sources .......... 313-227-3598 
MN Minneapolis, J.E.M. Anderson Co. ..... 612-823-6459 
MO Florissant, Delltron Co ........ , . . . . . . .. 314-839-0033 
NM Albuquerque, Scientific Dves. ......... 505-293-3494 
NY New Hyde Park, Harris & Aldrich SIs. 

NY Syracuse, Lewis-Dunnigan Co ........ . 
NY Yonkers, Sonkin Assocs ....... . 
NC Greenboro, Adams & Assocs. ........ . 
OH Sharon Center, Merit Elctrns. ........•. 
PA Penndel. Dena Mktg. ..........•....... 
TX Euless W. Pat Fralia Co. Inp. ......... . 
TX Houston, W. Pat Fralia Co. Inc ........ . 
WA Redmond, Scientific Dves ......... . 
EXP FL, Ft Lauderdale, GM Inti. .. , .. 

Local Distributors 
AL Huntsville, Mock Elctrns. ....... . 
AL Opelika, Southem Elctrns. ..... . 
AZ Phoenix, Dalis Elctms. ......... . 
CA Burlingame, Rose Eletms. ........... . 
CA San Jose, Quement Eletms. 
CT Danbury, Pilgrim Elctrns. ............ .. 
FL Miami, Electronic Equip. Co. ....... , .. 
IL Elk Grove Village, GBL/Gould Elctrns. 

IN Fort Wayne, Graham Elctrns. ........ . 
LA Baton Rouge, Menard Elctrns. ....... . 
MD Baltimore, ASI Elctms. ' ............. . 
MD BaHimore, Resco . 
MD Bethesda, Empire Elctrns. ............ . 
MA Hingham, Sager Electricsl Supp. . .... . 
MA Newton, Gr~e-Shaw Co ....... , .... . 
MI Ann Arbor, Purchase Radio Supp ..... . 
MO Sl Louis, Gateway Elctm. Supp. . .... . 
NJ Cranford, Garden Stale Indl EIee. .: .. . 
NJ Hanover, State Elctrns. PTS ......... . 
NJ Kenilworth, Federated Purchaser .... . 
NY Buffaio, Summtt Distrs. ............•.... 
NY E. Farmingdale, Ahirter T elewire ..... . 
NY Hauppauge, Broadline Elee. Dist ..... . 
NY Hempste,ad, Davis Elctm. Corp.. ..... . 
NY Lynbrook, Peerless Radio Disl ..... : .. 
NY L1C, H. L Dalis Inc ..... : ....... 
NY New York, Martin AudiofVideo Corp. 

516-488-2622 
315-446-5522 
914-966-6282 
919-272-6838 
216-725-1460 
215-750.1440 
817-354-9720 
713-772-1572 
206-885-0004 
305-434-6617 

205-539-2401 
205-745-5298 
602-275-2885 
415-346-2740 
408-998-5900 
203-792-7274 
305-871-3500 

312-593-3220 
218-423-3422 
504-355-0323 
301-265-5100 
301-823-0070 
30t -656-3300 
617-749-6700 
617-969-8900 
313-668-8696 
314-427-6116 
201-272-6400 
201-887-2550 
201-272-0505 
716-834-3450 
516-293-7788 
516-231-4100 
51 &-483-9200 
212-523-3458 
212-361-t 100 

212-541-5900 
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Manufacturers and Sales Offices Directory 
NY Portchesler, Wise Comps. ............ 914-939-8600 
NY Rochester, Simcona Elctm. Corp ...... 716-326-3230 
NY Rochester, Summn Elctms. ........... 716-334-8110 
NC Raleigh, Southeastern Radio.......... 919-826-2311 
OH Dayton, Garver Supp. Inc .............. 216-866-1185 
PA Allentown, Federated Elctms. ......... 215-437-4481 
PA Horsham. Toner Cable EqUip. .. .. . . . .. 215-675-2053 
PA Pittsburgh, South Hills Elctms. ........ 412-921-9000 
PA West Chester, West Chester Elec. SUpp. 

....................................... 215-696-7500 
SC Charleston, Wholesale Indl. Elec. . . . . .. 803-722-2634 
TN Clarksville, Randolph Hale & Matthews 

. . . .. ... . . . . . .. . . . .. . . . . . . .. . .. . . . . . . .. 615-647-2325 
TN Cookeville, Randolph & Parks ........ 615-526-6184 
TN Nashville, Randolph & Rice .... "..... 615-255-5601 
TN Tullahoma, Randolph Rice & Williams 

TX Ft Worth, Swieco Inc ............... .. 
TX Houston, Lenert Co. .. .............. .. 
VA . Arlington, Arlington Elctms. .......... . 
WA Seattle, Radar Elec. Co ............... . 

615-455-4531 
817-335-6521 
713-225-1465 
703-524-2412 
206-282-2511 

PREMIER MICROWAVE, 35 New Broad St, Port Chester, 
NY 10573, Tel: 914-939-8900, TWX: 710-569-1609; FSC 
No.: 15870; EmpL: 90; Sis. Mg,: Mel Radner 

PREM MAGNETICS, INC., 3521 N. Chapel Hill Rd, 
McHenry, IL 60050, Tel: 815-385-2700, FAX: 815-385-
8578; FSC No.: 20462; Empl.: 300; Sis. Mg,: D. Hertel 
. . . . .. . .. .. .. . ... . . . . . . . . . . .. .. . . . . . . . . . ... A-2355-2365 

,. ••• :A •• :r.O&1I1 
- - ....... N:TROL8 

FAX: 914-698-9456 
PRES-AIR-TROL CORP., 1009 Boston Post Rd, 

Mamaroneck, NY 10543, Tel: 914-696-2026, 000-431-
2625 (outside NY) ............................. a-I787 

PRESIDIO COMPONENTS, INC., 7185 Construction ct 
San Diego. CA 92121, Tel: 619-576-9390, TWX: 310-371-
6407; FSC No.: 60212 

f>RESS-ON PRODUCTS, 21 Factory Rd, Addison, IL 
60101, Tel: 312-626-2255, FAX: 312-543-4414; Empl.: 20; 
Sis. Mg,: T. Cummins 

PRESSURE CONTROLS, INC., 406 Cortlandt St, 
Belleville, NJ 07109, Tel: 201-751-5003; Empi.: 15; Sis. 
Mg,: P. Emmarco 

PRESSURE SYSTEMS, INC. 34 Research Dr. Hampton, 
VA 23866 Tel: 804-865-1243, TELEX: 901406, FAX: B04-
766-2644; EmpL: 77; Sis. Mg': J. S. Yakshe 

PRESTON SCIENTIFIC, 605 E. Cerritos Ave., A~ahei", CA 
92805, Tel: 714-776-6400, TELEX: 5101004596 ESL UD, 
FAX: 714-776-3660; Empl.: 60; Sis. Mg,: Charles J. 
McGuire 

PRIMELlNE, SoHec Corporation, P. O. Box 670, SBII 
Fernando, CA 91341-0670, Tel: 816-365-0101, TELEX: 
494-3094 SOLTEC UI, FAX: 816-365-7839; SIs. Mg,: 
Byron Mcintire 

PRIME POWER, A Prime Technology Co. Twin Lakes 
Rd, P.o. Box 185, N. Branford, CT 06471, Tel: 203-481-
5721, TWX: 710-452-3092, FAX: 203-481-8937; Sis. Mg,: 
J. L Jamieson 

PRIME TECHNOLOGY, INC, See General 
Resistance, A Prime TechnolOgy Co. 

PRIMO COMPANY LIMITED, 25-1, 6-Choma, Mure, 
Mnakashi, Tokyo, Japan 181, Tel: 0422-43-3121, TELEX: 
2822-326; FSC No.: 0422 49 8865; EmpL: 391; SIs. Mg,: 
K Shinai 

PRINCETON CASE CO., INC, 667 Lehigh Ave., Union, NJ 
07083, Tel: 201-687-1750; EmpL: 60; Sis. Mg': S. E. Parker 

PRINCETON ELECTRONIC PRODUCTS, Box 101, 
North Brunswick, NJ 08902, Tel: 201-297-4448, TWX: 710-
380-3832; Empl.: 29; SIs. Mg,: H. Center; Dis!. Mg,: H. 
Center 

PAl NCO INSTRUMENTS, INC. 1020 Industrial Hwy, 
Southampton, PA 18966; FSC No.: 48620; Empl.: 70; Sis. 
Mg,: G. G. Pfaff 

PRINTER PRODUCTS, Capitol Circuits 
Corporation. 25 Denby Road, Boston, MA 02134, Tel: 
617-254-1200; EmpL: 200; Sis. Mg,: Blaine Wotring 
................................................ 001101 

Local Sales Offices & Reps 
P;z Scottsdale, Dignal Bus. Sys. . 602-991 -9831 
CA Mountainview,IFMInc. ............... 415-961-2828 
IL Chicago. Deta Elctms. . 312-283-0300 
IN Indianapolis, John Sukup, Inc .......... 317-253-5501 
PA Ambler, Danca Daia Equip. Corp. ..... 215-542-9876 
TX Richardson, Scientific SIs. Co ......... 214-231-6541 
VA Alexandria, Scott Data Corp. .......... 703-765-7901 
Can Scarborough, Ontario, Technical Logistics Support 

....................................... 416-296-9486 

PROBE MASTER, INC, 4898 Ronson ct San Diego, CA 
92111, Tel: 619-560-9676, 800-854-1519, 800-772-1519; 
Sis. Mg': Dick Press 

PROBE-RITE, INC, P.O. Box 242, Santa Clara, CA 95052, 
Tel: 406-727-0100, TWX: 910-336-0260; SIs. Mg,: Frank 
J. Ardezzone 

PRODELIN CORPORATION, P.O. Box 368, Conover, NC 
28613, Tel: 704-464-4141, FAX: 704-464-5725; Empl: 60; 
Sis. Mg,: Dan Johnson 

PRODUCTS FOR RESEARCH, 68 HoHen St, Danvers 
MA 01923, Tel: 506-774-3250, TELEX: 940-287, FAX: 617-
245-1628; EmpL: 21; Sis. Mg,: Harry Martin 

PTl PRODUCT 
TECHNOLOGY 

INC. 

FAX: 714-474-1340 
PRODUCT TECHNOLOGY, INC., 2811-B McGaw 

Avenue, Irvine, CA 92714, Tel: 714-474-8998; FSC No.: 
1 Z295; Empl: 20; Sis. Mg,: Gerald F. Hammel 
................................................. C-1735 

Local Sales Offices & Reps 
P;z Redlands, Lugen lnels. . ... . 
CA Fremont, Sidann Sis ....... . 
CA Santa Ana, Sidann SIs. .... . 
CO Broomfield, Ramark SIs. ............. . 
WI Milwaukee, Lugen Inds. ............. .. 

714-371-5259 
415-659-1394 
714-850-0280 
303-489-1758 
414-671-1047 

PROGRAMMABLE DEVICES, INC., 155-T New Boston 
St, Wobum, MA 01801, Tel: 617-935-9530, FAX: 617-935-
3654; EmpL: 10 

.... --.,,) I ( .... _-) 
FREQUENCY SYNTHESIZERS 

FAX: 617-486-4495 
PROGRAMMED TEST SOURCES, Beaver Brook Rd, 

P.O. Box 517, Littleton, MA 01460, Tel: 617-486-3008; FSC 
No.: 86381; Empl: 20 .... ' ....................... 001314 

PROJECTS UNLIMITED, 3680 Wyse Rd., Dayton, OH 
45414, Tel: 513-890-1918, TWX: 810-450-2523, FAX: 513-
890-4911; EmpL: 90; SIs. Mg,: Greg Kimpton 

PRD-LOG, 2411 Garden Ad, Monterey, CA 93940, Tel: 406-
372-4593, TWX: 910-360-7082; Empl.: 200 

PROTEON, INC, Two Technology Dr. Westborough, MA 
01581-5008, Tel: 617-896-2800, TELEX: 928124; Empl.: 
150; SIs._Mg,: Patrick F. Lally 

PROTO PC INC, 2424 Territorial Rd, St Paul, MN 55114, 
Tel: 612-644-4660, TWX: 910-380-7623; SIs. Mgr: Danie 
Watson 

PROTO STAMPING CORP., 850 Charter St, Redwood 
cny, CA 94063, Tel: 415-365-0498, TELEX: 709241; EmpL: 
35; SIs. Mg,: David Duncan 

PROTO SYSTEMS OF ATLANTA, 625 Sims Industrial 
Blvd, Alpharetta, GA 30201, Tel: 404-475-1330, TELEX: 
469432; SIs. Mg,: John Gregooy 

PYROCO 

PROTOTEK, INC, 25 Standen Or, HamiHon, OH45015, 
Tel: 513-874-5094, FAX: 513-874-2252; FSC No.: 60813; 
EmpL: 45; Sis. Mg': Larry Frank; Dist. Mg,: Earl Rohe 

PSG INDS, 1225 Tunnel Road, Perkasie, PA 18944, Tel: 
215-257-3621, TELEX: 827361; FSC No.: 18509; EmpL: 
150; SIs. Mg,: Robert Banion 

PTC TRANSFORMERS, P.O. Box 397, Rising Sun Road, 
Bordentown, NJ 08505, Tel: 609-296-8200, TELEX: 510-
685-3645; EmpL: 25; Sis. Mg': C. W. Harrison 

PTK/RANTEC DIVISION, 1173 Los Olivos Ave., Los 
Osos, CA 83402, Tel: 805-526-5858, TELEX: 86-8883, 
TWX: 910-351-5802; FSC No.: 60132; EmpL: 145; Sis. 
Mg': Francesca Peterson 

PTS CORPORATION, Box 272, Bloomington, IN 47401, 
Tel: 812-824-9331; EmpL: 350; Sis. Mg,: Jell HamiHon; 
Dist. Mgr: Devid Malwie! 

PTJ(-PENTRONIX INC, 1737 Cicotte, Lincoln Park, MI 
48146, Tel: 313-386-3100, TELEX: 23-0368; Empt: 21; 
SIs. Mg,: J. Schultz 

FAX: 714-641:-9062 
PULIZZI ENGINEERING, INC., 3260 s. Susan St, Santa 

Ana, CA 92704-8665, Tel: 714-540-4229; FSC No.: 70513; 
EmpL: 35; Sis. Mg': Michael Ii Pulizzi; Dist. Mg,: Michael 
Ii Pulizzi ................................. 002146-2149 

Loca/ Sales Offices & Reps 
CA Los Angeles, Power Partners .......... 213-215-0800, 

714-261-9200 
CA Los Gatos, Norwest Elctms. .......... 406-395-1190 
IA Des Moines, Beams 500 to 528 ...... 515-255-1148 
MD Silver Spring, L G. WMe & Co., Inc. . .. 301 -792-Q660 
MA N. Reading, Tech. Instrs, Inc. ......... 617-944-3930 

Local Distributors 
CA San Jose, Dansco Comp. SIs., Inc. .... 406-292-9740 

PULNIX AMERICA, INC, 77o-A Lucerne Drive, Sunnyvale, 
CA 94086, Tel: 406-733-1560, TELEX: 172541 PfJLNIX 
AMERICA, FAX: 406-737-2986; Sis. Mg,: Richard 
Hofmeister 

PULSAR PRODUCTS DIV., Physics InternationaL 
2700 Merced St, San Leandro, CA 94577, Tel: 415-577-
7236, TWX: 910-366-7033; EmpL: 360 

PULSE ENGINEERING, INC, 7250 Convoy ct P.O. Box 
12235, San Diego, CA 92112, Tel: 619-266-2400, FAX: 
619-266-2515; EmpL: 150; SIs. Mg': Leonard M Lunar 

PULSE INSTRUMENTS CO, 1234 Francisco, Torrance, 
CA 90502, Tel: 213-515-5330; EmpL: 20; SIs. Mg': Ron 
Perry 

PULSE TRONIC INC. P.O. Box 5196, Ville St Laumet, 
Que., Canada H4L 4Z8, Tel: 514-747-6028, TELEX: 05-
826652, FAX: 514-747-7330; Sis. Mg,: Pamela Hirsh 

PURE DATA LTD, 200 W. Beaver Creek, Richmond HiI~ 
Ont, Canada L4B 184, Tel: 416-731-6444, TELEX: 06-
966707, FAX: 416-731-7016; EmpL: 75; Sis. Mg,: 
Terrence Hickey; Dist. Mg,: Chris Bergman 

PYLE INDUSTRIES, INC, 501 Center St, P.O. Box 620, 
Huntington, IN 48750, Tel: 219-356-1200, FAX: 219-356-
2830; EmpL: 275; Sis. Mg': Frank Pyle, Jr.; Dist. Mg,: Mark 
Pyle 

PYLE-NATIONAL DIVISION, BRlntec Corp, 1334 N. 
Kostner Ave., Chicago, IL 60651, Tel: 312-342-6300, 
TELEX: 25251, TWX: 910-22H)335; FSC No.: 49367; 
EmpL: 650; Sis. Mg,: Mike Canoccia; Dist. Mg,: Mike 
Curroccia 

PYLON CO, See AugaliPylon Corp., Inc. 

PYLON ELEX DEVELOPMENT CO. L TO, 2300 
Victoria, Lachine, PO. Canada Has 1 Z3, Tel: 514-837-
1186, TELEX: 05-821680, FAX: 514-836-.1970; EmpL: 50; 
Sis. Mg,: Sydney Harfand 

PYROCOM CO. 924 N. 143rd St, Seattle, WA 98133, Tel: 
206-365-3535; Sis. Mg,: Bill Kurtz 
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PYROFE 
PYROFEARIC INTERNATIONAL, INC. 200 Madison 

St., Toledo, L 62468, Tet: 21 HI4~3300, "lWX: 91 G-663-
0616; En1>L: 50; SIs. Mgt: s.John Homer 

Local Sales Offices & Reps 
AZ. PhoenIx. Charles T. Fink & Assocs.. .LId. 

· .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 602-992-9884 
CA AIharnbra, Deniston/JOA, Inc. ........• 818-2~2844 
CA Santa Clara. C. a King Assocs. .....•• 408-988-7551 
OH Shaker Hgts., Don Gyps Co. .......... 218-283-5380 

PYROFILM RESISTOR CO. See KDI Electronics 

PYROHM, INC. 24288lndoplex Cirole, Fannington Hills, MI 
48018, Tet: 313-478-5060; SIs. Mgr: Charles R. Berry 

Manufacturers and Sales Offices Directory 

QUALITY THERMISTOR. 2147 Centurion P~ Boise, 10 
83709, Tel: 208-377-3373, FAX: 208-378-4754; FSC No.: 
58866; En1>L: 30; Sis. Mgr: John Mahoney 
...•... , . .•.• ..•. . .•. .. .. . . . . .. . .. . . . . . . . .. 8·1863-1865 

aUALTEK ELECTRONICS CORP. 71581ndus1rial PI<. 
Blvd., Mentor, OH 44060, Tel: 218-951-3300, TELEX: 
985319, FAX: 216-951-7252; EmpL: 75; Dist. Mgr: James 
Bol 

QUAM-NICHOLS CO., 234 E. Marquette Rd., Chicago, IL 
60637, Tet: 312-488-5800, FAX: 312-488-8944; Empl.: 
200; Sis. Mgr: William G. Lillie; Dist. Mgr: Greg Johns 
.•.•.. . .. ..•... . .. . .. .. . . .. . .. • . . . . . .. . . . .. 001046-1047 

IN 
IA 

KS 
MA 
MO 
NY 

NY 
NC 
OH 

OR 
PA 
SC 

Indianapolis, EIctm. Reps.. Inc. .....•.. 317-894-1414 
Daver1lOfl, Rush & West Assocs.. Inc. 
....................................... 31 e-:388-9494 
Olathe, Rush & West Assocs.. Inc. .... 913-784-2700 
Waltham, Carlisle Tech. Sis., Inc. ...... 617-890-8600 
SL Louis, Rush & West Assocs.. Inc. .. 314-394-7271 
Franklin Sq., Cooper-Simon & Co. Inc. 
....................................... 51~04 
Rochester, Foster & Weger, Inc. ....... 716-385-7744 
Raleigh, Eictm. Mktg. Assocs.. Inc. .... 91~847-8800 

Beechwood, Eictm. Salesmasters, Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-831-9555 

Togard. Comps. West Inc. ...........•. 503-864-1671 
Erie, Frendot Co. Inc. ...............•. 814-455-9751 
Greenville, Eictm. Mktg. Assocs.. Inc. .. 803-233-4837 

QPl MAGNETICS, INC. P.O.BDX C. Lake Grove, NY QUAN-TECH, Stansbury Industries Inc. P.O. Box 28, 
11755, Tet: 51~1; SIs. Mgr: Joseph Surrusco Rle. 206, Flanders, NJ 07836, Tel: 201-927-1766, "lWX: 

TX Dallas, Dunbar Assocs.. Inc. .........•. 214-239-7151 
WI Brookfield, Tristar Grp., Inc. 414-762-2670 

asl CORPORATION. 1740 North Research Park Way, 
Logan. UT 84321, Tet: 801-753-3657, TELEX: 867430; 
En1>L: 10; SIs. Mgt: Dennis R. Durfee 

a-TECH CORP., 10150 W. Jefferson Blvd., Culver City, CA 
90232-3510, Tet: 213-836-7900, TELEX: 69-6140; FSC 
No.: 51774; EmpL: 125; SIs. Mgr: sandra Rappaport 
... .•.••.. ... ... .•... ..•. ..•..•. .....•. ...• A·1450-1452 

Local Sales Offices & Reps 
CA Cupertino, F & F Assoc. .............. . 
CA Northridge, Tauber-Drayer ........... . 
CO PaI1<er, Howard Assoc. ............... . 
L Northbrook, Allied Comp. Reps.. Inc. .. 
IN Fort Wayne, TX Sales Indiana ....... . 
MA Malden, J'K Assocs. ................. . 
MO Sl louis, Abrams & Assoc. .•......... 
NJ Glen Gardner, F & M Tech. Sis. ...... . 
NJ Pararrus. Eitech Sis. ......••.......... 
TX Austin, Texoma TechniCal Sales, Inc. 

TX Houston, Texoma Technical Sales, Inc. 

408-446-2349 
818-993-0048 
303-841-5755 
312-498-6658 
219-46~7 
617-321-2922 
314-~7 
201-832-7216 
201-967-1309 

512-459-0802 

....................................... 713-462-1432 
can OnL/Don Mills, CR Snelgrove Co. .... 416-447-8531 

Q.ualidHne 
FAX: 619-429-1011 

QUAUDYNE SYSTEMS, UnHech Ltd., 3055 Del Sol 
Blvd., Sen DIego, CA 92154, Tet: 61~575-4000, 800-445-
0425, TELEX: 709029c); En1>L: 300; SIs. Mgt: James J. 
Louden . .•.•. •••.•.. ..•..•..•. .. .•..•.•••• 001939-1947 

Local Sales Offices & Reps 
AL HuntsvIlle, Beacon EIcIms. . .. ..... ..•. 205-861-5031 
AZ. PhoenIx, Thor Engrg. ................. 602-438-8494 
CA Laguna Hills, ElecIroventure .......... 714-581-9244 
CA Sen DIego. Qualldyne .••••..•...•.... 61 ~575-4400 
CA Santa Clara, Gagner-Toomey Assocs. 

· • . • . • . . • • . • . • • • . . • . . • . •• . . . . . • . . . . • . .. 408-244-2200 
CO Westminster, Gemini . . . • . . • • . • . . • . . . • . 303-428-5600 
CT TarifMlle, OEM. Mktg. & Sis. •........ 203-241-1612 
Fl Boca Raton, Beacon EIcIms. . •. . . • . . . . 305-997-5740 
GA AUanta. Beacon EIcIms. • . . • . . •• . . . . . . • 404-256-9640 
ID BoIse, N. R. Schultz Co. . . . . . . . . .. • . . . . 208-377-8867 
L Northbrook, Howard Benjamin & Assocs. 

•.•.•...•.•••..••...•.•.••••..••..•...• 312-272-9200 
KS Lenexa, Midtec ...•................... 913-541-0505 
MA Franklin, OEM Mktg. & Sis. •.....•....• 617-528-4983 
MN Bumsvllle, Eleclrorne •.....•••...••... 612-894-8200 
MO Sl louis, Midlec •...••.••.•••....•••.. 314-275-8866 
NH Salem, OEM. Mktg. & Sis. .•.•....•..• 803-893-0009 
NJ MacIson, I.Ivera-PoIk ...... ,.......... 201-377-3220 
NY Glen Head, Livera-Polk .•..•.•....•... 518-7~9300 
NY Rochester, EIcom SIs., Inc. .•.•....•... 716-385-1400 
NY Syracuse, EIcom Sis., Inc. .•.•.....•..• 315-685-8245 
NC Raleigh, Beacon EIcIms. ••.•.......••. 91 ~787-Q330 
OH BrunswIck. Power Mktg. •...•........• 216-225-8618 
OR Beaverton, N. R. Schultz Co. .......... 503-643-1645 
PA Chestnut HII~ DeIIatronics, Inc. .....•.. 215-248-0294 
TX Richardson, Jim D. Gray & Assocs., Inc. 

• . • . . • •. • . • • . • . • • . . •• . . • . . • . . . • . . . . • . .. 214-699-9976 
UT Murray, Butterworth • . . . . . . • . • . . . . . . . .. 801-268-2244 
VA Alexandria, Tech Reps .. .. .. .. ..... ..• 703-370-2600 
WA Betlevue, N. R. Schultz Co. ............ 206-454-1585 

QUALITEC TECHNOlOGIES, INC. 2251 E. euclid Ave.. 
Palo Alto, CA 94303-1706, Tet: 408-984-1783; En1>L: 30; 
SIs. Mgt: Kevin Daniels 

QUALITY POWER SYSTEMS,INC. 2400 S. Texas Ave.. 
PewIand, TX 77581, Tel: 713-997-1700, 800-992-1701, 
FAX: 713-997-1907; En1>L: 20; SIs. Mgr: Alan Oliver; Dist. 
Mgt: AIen Oliver 

710-987-7500; FSC No.: 83921; Sis. Mgr: Helen A Kronen 

aUANTRONIx. 49 Wireless Blvd., P.O. Box 9014, 
Smithtown, NY 11788, Tel: 516-273-6900, TELEX: 685-
2167, FAX: 518-273-6958; EmpL: 175; SIs. Mgr: R. J. 
Bruno; Dist. Mgr: R. J. Bruno 

FAX: 312-888-2802 
QUANTUM DATA, INC, 2111 Big Timber Road, EIgIn,IL 

60123, Tel: 312-868-0450, TELEX: 206725; EmpL: 30 
................................................. 001315 

QUANTUM RECTRONICS, INC. R.D. 4, Box 6AAA, 
Lewis1Own, PA 17044, Tel: 717-242-1132, TELEX: 842540; 
EI11>L: 70; SIs. Mgt: Kit C. Kennedy 

........... 

RADIOMETRICS, INC. 12021 South Memorial Pkwy. 
Huntsville, AL 35803, Tel: 205-861-1272; FSC No.: 62951; 
Sis. Mgr: W. Shetton Ray 

RADIO RESEARCH INSTRUMENT CO, INC. 584 
North Main Street, Waterbury, CT 06704-3506, Tel: 203-
753-5840, TELEX: 962444 RADAR DURY, FAX: 203-754-
2567; FSC No.: 57174; Sis. Mgt: E. a Doyle 

RADIO SWITCH CORP. 64 S. Main St., P.o. Box A, 
Marlboro, NJ 07746, Tel: 201-462-6100; FSC No.: 74217; 
EmpL: 40; Sis. Mgr: J. L Bernard 

RAF ELECTRONIC HARDWARE, 95 Silvennine Ad.. 
Seymour, CT 06483, Tel: 203-868-2133, "lWX: 710-472-
6216; FSC No.: 55566; EmpL: 120; SIs. Mgr: William R. 
Bailey, Jr.; Dist. Mgt: Dave Granger/John Capece 

Distributor 

RAG RECTRONICS, INC. 21418 Parthenia St., Canoga 
Pari<, CA 91;104, Tel: 818-998-6500, 800-732-3457 

..................................... 616,622, 628, 
629,630, 687, 700. 702, 724, 728. 753, 

762, 763, 788, 801, 822 QUARTZITE PROCESSING, INC., 6 Holyoke SI., Malden, 
MA02148, Tel: 617-322-3611, FAX: 617-322-9623; Empl.: I 
11; SIs.Mgr:P.s. Yanofsky 

RAGEN CORP., Systems Div. 9 Porele Ave.. N. Arlington, 
aUA TECH, INC. 478 East Exchange St., Akron, OH 44304, NJ 07032, Tel: 201-997-1000, "lWX: 710-995-4752; Empl: 

Tet: 216-434-3154, ESYLNK: 5101012726, FAX: 218-434- 400; SIs. Mgr: Robert Hurley 
1409; Sis. Mgr: Brian Bell; Dis!. Mgr: Michael Armstrong 

a.v.s. INC. 20 North 15th St., East Orange, NJ 07017, Tel: 
201-673-3996; FSC No.: 89820; EmpL: 45 

aWINT DATA, INC. 3455 Commercial Ave.. Northbrook, IL 
60062, Tet: 312-564-0910, TELEX: 27-0498, FAX: 312-
584-4714; En1>L: 105; Sis. Mgr: K S. Berland 

RACAL-DANA INSTRS.INC. 4 Goodyear St., Irvine, CA 
92718, Tet: 714-859-8999; FSC No.: 21793; Empl.: 230 

RACAL -MILGO, 1601 N. Harrison Parkway, Sunrise, FL 
33323-2899, Tel: 305-475-1601, 800-327-4440, "lWX: 
510-955-4145; EmpL: 3,000; Sis. Mgr: H. Cheli 

RACET COMPUTES, LTD. 3150 E. Birch Sl. Bras, CA 
92621, Tel: 714-57~1725, TELEX: 701160, "lWX: RACET 
UD;EmpL: 18; SIs. Mgt: Timothy Mahoney 

RADIAL CONTROLS, 2555 E. 55th Place, Indianapolis, IN 
46220, Tel: 317-255-2796; EmpL: 25; SIs. Mgr: R. L 
Newsom 

FAX: 317-762-6814 
RADIO MATERIALS CORP., P. O. Box 339, AttiCa, IN 

47918, Tet: 317-762-2491, 1-800-356-9956; EmpL: 140; 
SIs. Mgr: James VogI; Dist. Mgr: James VogI 
....••..•.....•.....•...•.•............•..• A·1168-111O 

Local Sales Offices & Reps 
AL Huntsville, EIctm Mktg. Assocs.. Inc. .. 205-536-3044 
AZ. ~ EIec-Co ..... Assocs.. Inc. . . . . . . . .. 602-844-0568 
CA Buena PI<., Eclipse Sis. Co............. 714-522-6310 
CT Stamford, Carlisle Tech. Sis. .....•.... 203-322-0240 
FL o-tieId Bch., DeImac SIs. Inc. ....... 305-427-7786 
GA Atlanta, EIctm Mktg. Assocs.. Inc. ..... 404-448-1215 
IL EIkGroveV~ Trisfar.Grp.,Inc. ........ 312-593-0200 

RAGEN DATA SYSTEMS, INC. 3 Oval Dr. Centrallsfip, 
NY 11722, Tel: 516-234-3800, TELEX: 685-2305, "lWX: 
510-227-4901; FSC No.: 13068; En1>L: 150; SIs. Mgr: 
Kevin Douglas 

RALTRON ELECTRONICS. 2315 N.W. 107th Ave.. 
Miami, Fl33172, Tel: 305-593-6033, TELEX: 441586, FAX: 
305-594-3973; EmpL: 10; SIs. Mgr: Alexander Wolloch; 
Dist. Mgt: Ramon Quinones............. A.1453,2009 

Local Sales Offices & Reps 
AL Huntsville, J.R. Assocs. ................ 205-850-2130 
CA Los Angeles, Cummings & Assocs. ... 818-340-6035 
CA San Diego, Scott Gould Co. . . . . . . . . . .. 61 ~ 755-0824 
CA Senta Clara, Cummings & Assoc. N. .. 408-247-8856 
CO Denver, Surrvnitwest Mktg. . . . . . . . . . . .. 303-460-9600 
CT GuiWord, Data Mark . . . . . . . . . • . . • . . . . .. 203-453-0575 
Fl Boca Raton, Sales Specialists ..•..... 305-391-3718 
GA Atlanta. J.R. Assocs. .....•.....••..... 404-922-1231 
IL Chicago, Gaertner & Assocs. ..••..... 312-593-2332 
IN Ft Wayne, MS SIs..................... 21~3023 
MA Boston, KSA 01 New England ......... 617-443-5861 
MI Detroit. Eicon Michigan Sis. ........... 313-855-3240 
MN Minneapolis, Hanna-Lind ............. 612-925-5700 
NC Winston Salem. J.R. Assocs. ....•..... 91 ~91 ~957 4 
OK Tulsa, Advanced Tech. Sis. ........... 91!l-664-O462 
OR Portland, Quest Mktg. .....•.....•..... 503-641-7377 
PA Horsham, Nexus Technlg. Sis. ........ 215-675-9600 
TN Chattanooga. J.R. Assocs. ............ 615-892-7630 
TX Austin, Advanced Tech. Sis. ........•. 512-331-9979 
TX Dallas, Advanced Tech. Sis. ........•. 214-340-1300 
UT San Lake City, Component Well ....•. 801-263-8131 
VA Richmond, Glasscock Assocs. ..•..... 804-740-0063 
WA Seattle, Quest Mktg. ......•..•..•..... 206-747-9424 

Local Distributors 
CA Canoga PI<., C & A Corp. .............. 818-340-6035 
CA Hayward, KEA EIcIms. .•..•........... 415-867-2900 
CO Denver, IndL EIcIms. ...•.............. 303-694-9444 
CT E. Haven. J. V. Eictm. ..•...•..•..•.... 203-46~2321 
CT Stratford, Utronics ..•..•.............. 203-378-4201 
Fl Ft Lauderdale, NRC. ................. 305-94~2400 
IL Northbrook, Classic Comps. .....•..•. 312-272-9650 
IA Cedar Rapids. Bergquist Co. ... ,...... 319-366-8733 
MD Gailhersburg. Axis EIcIms. .•. . • . . . . . . . 301-840-9640 
MA BurUngton, TLC Components •........ 617-273-0140 

770 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
MA 
MN 
NY 
NY 
NY 
PA 
WI 

Needham, Cr~nin Elctrns. ........... , . 
Minneapolis, Bergquist Co ............ . 
Hauppauge, Circuit Sis ............... . 
Plainview, A.C.I. Elctms. .............. . 
Renkenkema, Beldwin Comps. .... . 
Exton, V.s.H. Corp. . .. . .............. . 
Mequon, Taylor Elec ................. . 

617-449-5000 
612-835-2322 
516-346-7670 
516-293-6630 
800-645-5606 
215-383-2250 
414-241-4321 

RAM CHEMICALS, DIV. WHITTAKER CORP, 210 E 
Atondra Blvd., Gardena, CA 90248, Tel: 213-321-0710; 
EmpL: 65; Sis. Mgr: G. M. Steinman 

RAMCOM SYSTEMS, 3007 Washingten Blvd., Ste. 205, 
Marina Del Rey, CA 90292, Tel: 213-827-4432; Sis. Mgr: 
Ralph Tisdale 

RAMKO RESCH.; INC., 11355A Folsom Blvd., Rancho. 
Cordova, CA 95670, Tel: 800-821-2545, TELEX: 176493; 
Sis. Mgr: Jim lucy; Dis/, Mgr: Jim lucy 

RAM TECHNOLOGIES, Div. of WISCO Inti., 690 W. 
28th Sl, Hialeah, FL 33010, Tel: 305-888-
1676/167711682, TWX: 510-100-7723 

RANK BRIMAR INC., 227 Technelogy Circle, Scotts Valley, 
CA 95066, Tel: 408-438-6440, TELEX: 172855; FSC No.: 
60750; Sis. Mgr: David Hurst 

RANSCO INDUSTRIES, INC., Sub. Despatch Ind., Inc., 
1400 E. Statham Pkwy, Oxnard, CA 93033, Tel: 805-487-
7777, TELEX: 6-59235; Empl.: 200; Sis. Mgr: P. Coffey 

Local Sales Offices & Reps 
Il Wheeling, Ransco Inds. .. . 
MA Medway, Ransco Inds. ... . 
TX Plano, Ransco Inds. . .... . 

312-459-7400 
617-533-4915 
214-881-9093 

RANTEC, Emerson Electric, 9401 Oso Ave., Chatswerth, 
CA 91311, Tel: 818-885-8223, TWX: 910-493-1247, FAX: 
818-993-7780; Empl.: 2006; Sis. Mgr: Fred R Silver 

RAPID POWER TECHNOLOGIES, Graysbridge Rd , 
P.O.BOX 291, BrOOkfield, CT 06804, Tel: 203-775-0411, 
800-332-1111, TELEX: 643:012, FAX: 203-775-0666; Sis. 
Mgr: Marie Napolitano. 

RAPIDSUN, See Motion Control Grp., American 
Precision Inds. 

RAPID SYSTEMS INC., 433 N. 34th St, Seattle, WA 98103, 
Tel: 206-547-8311, TELEX: 265017 UR; FSC No.: 
91-1197314; EmpL: 30; Sis. Mgr: Bo Ray 

RASTER GRAPHICS, INC., P. O. Box 5157, Bend, OR 
97701, Tel: 503-388-2584 

RATELCO, Power Systems Div., 1260 Mercer, Dept 
EEM, Seattle, WA 981 09-5589, Tel: 206-624-7770, TELEX: 
688729, FAX: 206-382-5447; FSC No.: 14259; EmpL: 160; 
Sis. Mgr: D. Terpstra 

RATH MICROTECH CORP., Rath Affiliated Cos, 2505 
Foster Ave, Janesville, WI 53545 Tel: 608-754-2222, 800-
356-9464, TELEX: 26-5409; Sis. Mgr: Jim Coenen 

RAULAND-ZENITH ELECTRONICS CORP, 2407 W. 
Nerth Ave., Melrose PI<, IL 60160, Tel: 312-450-8992, 
TELEX: 72-1488, FAX: 312-450-8985; EmpL: 2300 

RAYCHEM CORP., Elctrns. Grp., 300 Constitutien Dr, 
Menlo. Park CA 94025, Tel: 415-361-3860, TELEX: 34-
8316, TWX: 910-373-1728; Sis. Mgr: Rebert Simpson; 
Dis/. Mgr: Jeseph Rodgers . . . . . . . . . . . . . . . . . . . .. 8.1349 

RAYMOND ENGRG.INC., Raycorder Prods. Div., 217 
Smith St, Middletown, CT 06457, Tel: 203-632-1000, TWX: 
71 0-428-7944; FSC No.: 92059; EmpL: 550; Sis. Mgc 
Bruce Greenfield 

IRAYgvACI 
FAX: 608-275-4577 

RAYOVAC CORPORATION, 601 Rayovac Drive, 
Madison, WI 53711-0960, Tel: 608-275-4692, TELEX: 
190428; FSC No.: 6135; Empl.: 2000; Sis. Mgr: Jeff 
Heberlein ........................................ D·I482 

Local Sales Offices & Reps 
At, Birmingham, Adams & A.ssocs, Inc. ... 205-788-0305 
AZ. Phoenix, Howe & Hewe SIs. .......... 602-264-7971 

CA Santa Clara, Nova-Trenix, Inc. 408-727-9530 
CA Westminster, West Elclm. Sis. Co. 714-898-0120 
CO Englewood, William J. Purdy Co. . 303-79().2211 
CT Brookfield, M & M Assocs. ............ 203-775-6888 
Fl Port Orange, Adams & Assocs., Inc. ... 904-76().1395 
GA Marietta, Adams & Assocs., Inc. ....... 404-973-0853 
Il Park Ridge, G MCl Cole Co. . . . . . . . . .. 312-692-6040 
IN Indianapolis, Elctm. SIs. & Engrg. . . . . .. 317-849-4260 
IA Cedar Rapids, R. W. Kunz & Assocs ... 319-396-5388 
KS Prairie VI., R W. Kunz & Assocs. ...... 913-848-3535 
LA New Orleans, The Hancoci Grp. ...... 504-568-0580 
MA Framingham, Stone Comp. SIs. ....... 617-875-3266 
MI Southfield, CoII~en & Finan ........... 313-352-4623 
MN Eden Prairie, PWC Inc ................. 612"934-1409 
MO Sl louis, R. W. Kunz & Assocs. ....... 314-966-4977 
NJ Berkeley Hgts., Cambridge Allen & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-464-0203 
NY Skaneateles, Empire Tech. Assocs., Inc. 

· .. . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . .. 315-685-5703 
NC Raleigh, Adams & Assocs., Inc. ....... 919-872-0410 
OH Westlake, Baehr Greenleaf ........... 216-892-1770 
OR Beaverton, Pacific Mktg. Specialists, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 503-641-9373 
PA Birchrunville, Jadelectrenic Assocs, Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .. 215-296-3800 
TX Dallas, TESCO ....................... 214-553-1200 
WA Redmond, Pacific Mktg. Specialists, Inc. 

206-882-3144 

Local Distributors 
AK Anchorage, Frigid North... 907-561-4633 
AZ. Scottsdale, Cypress Elctms. 602-949-0802 
CA Buena PI<, Cypress Elctms ............ 213-635-8888 
CA Palo ARo, Pewer Seurce ......... . .. 415-856-0700 
CA San Diego, Cypress Elctms. .......... 619-535-0018 
CA Santa Clara, Cypress Elctms. 408-98Q-2500 
CO Wheat Ridge, Cypress Elctms ......... 303-481-7191 
FL Ft Lauderdale, Selex/Southeastern ... 305-563-4131 
Il Chicago, Neward Elctrns. ............. 312-764-5100 
Il Elk Greve VI, GBL/Goold 312-593-3220 
KS Wichita, RSC Elctms. ................. 316-267-5213 
MD Gaithersburg, Axis Elctrns. . . . . .. 800-368-2815 
MA Hingham, Saeger..................... 617-749-6700 
MO Kansas City, Elctm. Supp .............. 816-931-0250 
NE Lincoln, Scotts Elctrns. ................ 402-466-8221 
NH Nashua, Brevan Elctrns. .............. 603-889-7230 
NJ W. Berlin, GCI Corp. .................. 800-524-1483 
NY E. Farmingdale, Battery Expediters.... 516-752-0011 
NY Rochester, Masline Elctms. ........... 716-546-5373 
OH Columbus, Promark .................. 614-876-8885 
OR Beaverten, Micro-Power .............. 503-626-7088 
UT SaR Lake City, Kimbell Elctrns. ........ 801-328-2075 
VA Virginia Bch, Norfolk Wire & Elctms. .. 804-499-1100 
WA Seattle, Radar Elec. . . . . . . . . . . . . . . . . . .. 206-282-2511 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 

RAY PROOF, Shielding Systems Corp., 50 Keeler Ave, 
P.O. Box 5060, Norwalk, CT 06856-5060, Tel: 800-243-
5704, TELEX: 96-5812; Sis. Mgr: James A. Graham, VP 
Bus. Dev. 

RA YTEK, INC., 1201 Shaffer Rd, Santa Cruz, CA 95060, 
Tel: 408-458-1110, TELEX: 171890; Sis. Mgr: S. Brager; 
Dlst. Myr: Stuart Brager 

RAYTHEON CO, 465 Cenlre St, Quincy, MA 02169, Tel: 
617-479-5300, TWX: 710-337-1020; Sis. Mgr: R Whitt 

RAYTHEON CO., Laser Products, 465 Centre Sl, 
Quincy, MA 02169, Tel: 617-479-5300, TELEX: 92-3455, 
TWX: 710-324-6568, FAX: 617-479-5300 (ext 2359); 
Empl.: 75; Sis. Mgr: B. Werschler 

RAYTHEON CO., Microwave & Power Tube Div., 190 
Willow Sl, Waltham, MA 02154, Tel: 617-899-8400, TWX: 
710-324-6568; Sis. Mgr: J. Hieber 

RAYTHEON SEMICONDUCTOR, 350 Ellis Sl, Meuntain 
View, CA 94043, Tel: 415-968-9211, TWX: 910-379-6481; 
FSC No.: 07933; Empl.: 1200; Sis. Mgr: AI Enamait, Dir. 
Worldwide Sis.; Dis/. Mgr_' R. Jehnson 

TAG 
Semiconductors 
A Raytheon Company 

FAX: 617-272-1280 
RAYTHEON/TAG SEMICONDUCTORS LTD., 43 

Third Ave, Burlington, MA. 01803, Tel: 617-272-3704 
(3705), TELEX: 988588 TAG SEMI LTD UD, ESYLNK: 
62958778; Empl.: 7; Sis. Mgr: B. Cavender; Dis/. Mgr: Pat 
Mobilia. .. . . . . .. . . .. . . . . . . .. . . . . . . . . . . .. .. A.2139-2141 

R. C. 

RCA SOUD STATE DIV, See GE/RCA Solid State 
Div. 

RCA SOUD STATE DIV., CMOS IC Mktg, file. 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-48(). 
9333 

See RCA Solid State Div. for SIs. Reps. 

RCA SOUD STATE DIV., Linear Integrated Circuits, 
file. 202, Somerville, NJ 08876, Tel: 201-685-6000, TWX: 
71 Q-480-9333 

See RCA Solid State Div. fer SIs. Reps. 

RCA SOUD STATE DIV., Micro 
Processors/ Memories/ Peripherals, Route 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 71Q-480-
9333 

See RCA Solid Stale Div. for SIs. Reps. 

RCA SOLID STATE DIV, Thyristors & Rectifiers, file. 
202, Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-
480-9333 

See RCA Solid Stale Div. for SIs. Reps. 

RCA SOLID STATE DIV., Transistors, file. 202, 
Somerville, NJ 08876, Tel: 201-685-6000, TWX: 710-48(). 
9333 

See RCA Solid State Div. fer SIs. Reps. 

RCD COMPONENTS, INC., 520 E. Industrial Pk. Dr, 
Manchester, NH 03103, Tel: 603-669-0054, TELEX: 943-
512 RCD COMP MAN, FAX: 603-669-5455; EmpL: 450 
........................................... A·2010-2011 

Local Distributors 
CA Anaheim, A to Z Iods. ........•........ 714-634-3620 
CA City of Industry, ItaI Elctms. ........... 213-968-8515 
CA San Diego, Neumann EIctms. ......... 619-695-3005 
CA San Jose, Capacitors Unlimited ... . . .. 408-946-7676 
CA San Jose, Passive Technig. SIs. ...... 408-435-5566 
CO Englewood, Indl. Elctms. .............. 303-694-9444 
FL Orlando, Stetco . . . . . .. . . . .. .. . . .. . . . .. 305-298-0321 
IL Lisle, Components, Inc. ............... 312-852-7707 
IN Wa.kavusa, Earlynn ................... 219-682-2425 
IA Cedar Rapids, Dee Elctms. ........... 319-365-7551 
MA Newton, Greeneshaw . . . . . . . . . . .. .. . .. 617-969-8900 
MA Springfield, C & 0 Elctms. ............ 413-781-1776 
MA Worchester, Goghlin .................. 800-922-8565 
MI Livenia, Replren ...................... 313-525-2700 
MN New Brighten, Parts One ............. 612-633-8079 
NJ E. Brunswick, Brethers ................ 201-238-2200 
NY Hauppauge, Breadline ................ 800-645-5444 
OH Warren, REM Elctrn. Supp. ... . . . . . . . .. 216-373-1300 
PA McKean, Advacom ................... 814-476-7774 
PA York, Elctm. Comps. Ind .............. 717-846-5334 
TN Memphis, Bluff City Elctms. ........... 901-345-9500 
TX Ft Werth, Allied Elctms................ 817-336-5401 
TX Richardson, Kent Elctms. ............. 214-669-2600 
WI Oshkosh. EIctrn. Iods. ................. 414-235-8930 

R. C. ELECTRONICS INC, 5388 Hollister Ave, Ste. D, 
Santa Barbara, CA 93111, Tel: 805-964-6708, TELEX: 
295281; Empl.: 15; Sis. Mgr: Chao-Sun Pa,ng; DIs/. Mgr: 
Chao-Sun pa,ng 

Master Electronics 
La~;:st 8 8,O~~~~oo 
Relay , •• ~ Relays & 

Dlst"butor I Timers 
In the World. ~ in Stock. 

""' __ IF 
IMMEDIATE DELIVERY 

Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
213 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 771 



RCL-5 

FAX: 603-623-5610 

RCL-SHALLCROSS, 195 McGregor S1.. 
Manchester. NH03102. Tel: S03-S27-3831; TWX: 710-
220-187S; FSC No.:01S8S;,Emp1.: 400 

............................................. , ................... A·2012-2017 
Local Sales Offices & Reps 

/>J... Huntsville. CSR Elctrns ...•..................... 205-533-2444 
p;z Phoenix. ISDS Elctrns .......................... S02-971-S250 
CA Anaheim. Westrep.lnc ......................... 714-527-2822 
CA Palo Atto. Mollal'd Mktg .................•....... 415-961-0456 
CA San Diego. Westrep. Inc .....•................ 619-566-6580 
CT North Haven. Kitchen & Kutehen ........ 203-239-0212 
FL Alamonte Sprs .• APM Assocs .............. 305-869-6831 
FL Ft. Lauderdale. APM Assocs ............... 305-565-0056 
FL Tampa. APM Assocs ............................. 813-886-2457 
GA Atlanta. CSR Elctms ............................. 404-396-3720 
IL Elgin. Gassner & Clark .......................... 312-695-9540 
IN Indianapolis. Luebbe Sis. Co .............. 317-845-7389 
MD Columbia. Delta 111 Assocs ................... 301-730-4700 

Redington 
Over 

100.000 
Counters 
in Stock, 

e Over 

8,' 00,0, 00.0 
• • Relays & 

SWitches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DlSTRIBUmRS 
(213) 452·1229 

REDINGTON 
FULL LINE AUTHORIZED DISTRIBUTOR 

~ 
ELECTRIC SWITCHES 

INCORPO'RATED 

2478 Fletcher Dr. Los ,Angeles. California 90039 

213-660-1310 
CALL TOLL FREE 

NATIONAL: 800-421-8855 
CALIfORNIA: 800-252-4640 

FAX: 213-660-5130 
TVVX:910-321-2971 

1. PRE·DETERMINING 
ELECTRONIC COUNTER 

2. PANEL MOUNT 
COUNTER 

'~~"'~ COUNTER ~ 

3. ELECTRO·MECHANICAL 
COUNTER 

SEE COMPLETE PRODUCT 
LINE UNDER SWITCHES 

SECTION 5100 

FREE lINECARD AND 
CATALOG 20EY ON REQUEST 

'CUSTOM ENGRAVING & TAMPO-PRINT TO YOUR SPECS. 

Manufacturers and Sales' Offices Directory 

MA Burlington. Krtchen & Kutehen: ..•.... 617-229-2660 
NI Uvonia, Luebbe Sis ................... 313-477-3131 
NM Albuquerque, Nelco Elctms .......... 505-293-1399 
NY Buffalo. Quality Comps ............... 716-837-5430 
NY Manlius, Quality Comps .............. 315-682-8885 
NY ~i11e, Comtronic Assoc. ............ 516-249-0505 
NC Matthews, CSR EIcIrns. .... ........ ... 704-847-5806 
NC Raleigh, CSR EIcIrns. ................. 919-878-9200 
OH Cincinnati, Luebbe Sis. Co. ........... 513-891-5770 
OH Cleveland, Luebbe Sis. Co. ........... 216-333-0425 
OH CoI,umbus, Luebbe Sis. Co. ........... 6,14-431-()474 
OH Dayton, Luebbe Sis. Co. .............. 513-294-0426 
OR Portland, James J. Backer Co. ........ 503-297-8744 
PA Huntingdon Valley, Inacker Sis., Inc. . .• 215-947-5660 
PA PIttsburgh, Luebbe Sis. Co. ........... 412-364-0490 
TN Knoxville, CSR EIcIrns. ............... 615-673-0222 
TX Austin, Allied Comps. ................. 512-331-4494 
TX Dallas, Allied Comps. ................. 214-238-0408 
TX Hurst, Allied Comps. .................. 817-589-0456 
WA Seattle, James J. Backer Co........... 206-285-1300 
Can Mississauge, Ont, Gidden-Morton Assocs. 

....................................... 416-871-8111 
Can Nepean, Ont, Gidden-Morton Assocs. 613-726-0844 
Can St Laurent, Que., Gidden-Mor1on Assocs. 

....................................... 514-335-9572 

Local Distributors 
AZ T""1l9.l1arper/SID ................... 602-967-1464 
P;z Tempe, Shelley-Ragon .. ,............ 602-894-2058 
CA Chatsworth, Shelley-Ragon •.....•.... 818-998-3333 
CA Chatsworth, TIl ...................... 818-709-1010 
CA Compton, Harper/SID ................ 213-979-5090 
CA Milipitas, TIl .... .... .. .. .. .. .. .. .. .. .. 408-943-9155 
CA San Diego, Harper/SID ............... 619-560-8545 
CA San Diego, Shelley-Ragon ............ 619-453-7133 
CA San Diego, TIl ....................... 619-587-4888 
CA San Jose, Shelley-Ragon ............. 408-942-9111 
CA Sunnyvale, Harper/SID ............... 408-747-0333 
CO Englewood, Shelley-Ragon ........... 303-762-0670 
CO Westminster. TIl ..................... 303-429-8806 
CT East Haven, J. V. EIcIrns. ..•.•.•.•...• 203-469-2321 
FL O~ando, TIl .......................... 305-859-1000 
FL Tampa, Impala EIcIrns. ............... 813-885-4747 
FL Tampa, Shelley-Ragon ............... 813-884-0946 
IL Addison, Benord EIcIrns. .............. 312-865-2400 
IL Elk Grove Village, Shelley-Ragon ....• 212-595-8633 
IL Northbrook, Classic Comps ........... 312-272-9650 
1A Cedar Rapids, Shelley-Ragon ...... '" 319-373-0525 
MD Columbia, Azlech EIcIrns. .. . . • . . • . . . . • 301-995-1760 
MD Columbia, TIl ........................ 301-995-1331 
MA Woburn, TIl .......................... 617-938-8800 
MI Grand Rapids, S-F EIcIrns. Supp. ..... 616-459-0216 
MN EI Prairie, TIl ......................... 612-944-5080 
MN Minneapolis, Aerospace Comptr. Supp. 612-884-4725 
MN St Pau~ Shelley-Ragon. . . • . . • . . . . . . .. 612-842-2828 
MO Independence, Shel1ey-Ragon ........ 816-254-3410 
MO St Louis, Shelley-Ragon . . . . . . . . . . . . .. 314-454-0480 
NH Hudson, TNT EIcIrns. ................. 603-88(r83oo 
NY Bohemia, Shel1ey-Ragon ............. 516-567-7751 
NY BuffaJo. Summ~ EIcIrns. .............. 716-887-2862 
NY Farmingdale, Command Elclms. ...... 516-293-1212 
NY Hauppauge, Jaco EIcIrns. ..• . . . . . . . • . . 516-273-5500 
NY Rochester. SirrvnconaEIclms. .....•.. 716-326-3230 
NY Rome, Rome EIcIrns. ................. 315-337-4500 
NY Ronkonkoma, TIl ..................... 516-737-2000 
NC RaJeigh, Resoo-Raleigh .. .. .. .. .. .. .. . 919-781-5700 
OH Dayton, Stotts, Friedman .............. 513-298-5555 
OH Englewood, Argent Electra ......... ... 513-836-8633 
OK Tulsa, AHair........................... 918-252-5781 
OR Beaverton, Shel1ey-Ragon •.....••.... 503-682-2929 
PA McKean, Advacom ................... 814-476-7774 
PA Norristown, Century E1ctm. Comps. ... 215-631-5400 
PA Zelienople, Argent Electra ............ 412-776-4330 
TX Austin, AHair .......................... 512-837-4970 
TX Fort Worth, TIl ....................... 817-429-0441 
TX Houston, Altair .... .. .. .. .. .. .. .. . • .. .. 713-462-3029 
TX Richardson, AHair. .................... 214-231-5166 
WA Seattle, Shelley-RagOn ............... 206-241-1980 
WI New Berlin, Classic Comps. • . . . . . • . . . . 414-788-5300 
Can Scarborough,Onl, Carsten Elclms. .•. 418-495-9999 

RCL·SHALLCROSS, INC., u.s. Hwy. 70 East, Smithfield, 
NC 27577. Tel: 919-934-5181. TWX: 510.939-1463. FAX: 
919-934-5186; FSC No.: 54294; Empl: 150 
. . .. .... .. ..... .. ....... .. . . . ... .. ... . .. ... A-2012-2017 

See RCL-Shallcross for LocaJ Sales Raps. and Distributors 

R-coLUMBIA PRODS. CO. INC. 2008 St Johns Ave., 
Highland Park, IL 60035, Tel: 312-432-7915. TWX: 910. 
692-2160; Empl: 20 

RDF CORPORATION. 23 Elm Ave., Hudson, NH 03051. 
Tel: 603-882-5195, TWX: 710.228-1882; Empl: 120; Sis. 
Mgr: Arthur Di Venuti 

REACTEL, INC. 687-0 Lolstrand La., Rockville, MD 20850. 
Tel: 301-279-6535, ESYLNK: 990876, FAX: 301-340-7304; 
FSC No.: 60458; Ernpl: 30; SIs. Mgr: D. E. Claycomb 

Local $ales Offices & Reps 
CA SumyvaJe, ESCO Assocs. ............ 408-745-1410 
FL Clearwater. Brennan Assocs. ......... 813-446-5006 
NJ Keansburg, Raps Five ................ 201-495-2315 
VA Fairfax, Beacon North ................ 703-591-1300 

REAL TIME DEVICES, INC. Mattemville CIr. US 322, Port 
Matilda, PA 18870. Tel: 814-234-8087. TELEX: 4948141 
SEDACOG; Emp1.: 15 

REAL TIME SYSTEMS. 152 S. MacCluesten Pkwy. Ml 
Vernon, NY 10550, Tel: 914-667-1l425; SIs. Mgt: A. Citrin 

RECOGNITION TECHNOLOGY. INC. 160 E. Main Sl, 
Westborough, MA 01581. Tel: 617-366-4800; Emp1.: 12; 
SIs.Mgt:Avi~~ 

RECORDER SYS. DN. See Gulton Instruments Div. 

RECORTEC, INc., 275 Santa Ana Ct, Sunnyvale, CA 
94086, Tel: 408-737-8441, TWX: 91 (}.379-5022, FAX: 408-
737-8448; SIs. Mgt: R R Troxell 

RECOTON CORP. 46-23 Crane Sl, Long 1sIand City. NY 
11101. Tel: 716-392-6442, TELEX: 236047 RCTN; Ernpl: 
150; SIs. Mgr: Peter Dayton 

REDINGTON COUNTERS, 13OAdcison Ad., Windsor. CT 
06095, Tel: 203-688-6205, FAX: 203-688-1591; SIs.Mgt: 
Dennis O'Shea; Oist. Mgt: Dennis O'Shea 

REEVE ELECmONICS. Mellish E. Murray, 1715 W. 
Carroll Ave., Chicago, IL 60612, Tel: 312-8~150; Ernpl: 
25; SIs. Mgr: Ed Martinez 

REEVES-IIOI'I'MAN 

FAX: 717-243-0079 
REEVES-HOFFMAN DIV., Dynamics Corporation 

of America, 400 W. North Sl, carlisle, PA 17013, Tel: 
717-243-5929; Ernpl: 310; SIs. Mgr: Larry Barbary 
. .•. ..•. .. ..•.. .. . .. ..•. . .. A-1454-1456; C.I638-1640 

Local Sales, Offices & Reps 
AZ Phoenix, CheperraJ EIcIrns. ••..•.••... 602-252-0897 
CA Culver City. Westaironics ............. 213-641-4123 
CA Mountain View, Peninsula Tech. Sis... 415-965-3636 
CO Boulder, RG. Entprs. .•.. .•.•.. .•. .. . .. 303-447-9211 
FL Tampa, APM Assocs. ................. 813-886-2457 
GA Duluth, DTM, Inc. ..................... 404-381-5592 
10 Boise, N. R Schultz ................... 208-377-8686 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
MD Ellicott City, Nelson EIcIrns. .•..•.•... '. 301-747-7887 
MA Wakefield, H. Jappe Co .......... , ..... 617-245-9359 
MN Minneapolis, Intl EIcIrns. ••..•.....•..• 612-571-0000 
NY HuntingtOl\ Compar N.Y .............. 516-423-5660 
OH Cincimati, Tri-State Mktg. ............. 513-761-7993 
OR BeavertOl\ N. R Schultz .•...•.•.. " .. 503-B43-1844 
PA Hatboro, Electro Rep Engrg. .......... 215-674-4421 
TX Irving, Krte EIcIrns. Sis. .. .. .. .. .. .. .... 214-438-9336 
WA Bellevue, N. R Schultz .. .... .. .. .. .... 206-454-0300 
Can Rexdale, Ont, Myelco, Inc. ............ 416-874-1636 

REGDON SOLENOID, INC., 3713 Grand Blvd., 
Brookfield, IL 60513, Tel: 312-485-5152, FAX: 312-485-
0083; FSC No.: 27190; Empl: 65 ......... a.1634-1635 

Local Sales Offices & Reps 
/>J... Decatur, Tenn Tech .................. 205-350-0630 
CA Los A1tos. J. W. Wilhoit ............... 415-961-3660 
CA Valencia, DJM EIcIrns. ................ 818-362-4309 
CT Woodbury, Mark-Rep Assocs. .... ..... 203-263-3047 
FL Maitland, EIR, Inc. ........ .. . .. . .. .. .. . 305-660-9600 
GA Atlanta, Tenn Tech ................... 404-622-5784 
IL Downers Grove, Richmar Elect Corp. 312-968-0118 
IN Indianapolis, Richmar EIcIrns. . , .• . . • • . 317-846-6383 
MN Hopkins, S. J. Collins & Assocs. ....... 612-933-7661 
NH Plaistow. Mark-Rep Assocs. .......... 603-382-9563 
NJ Florham Park, Varrelman-Gorman Co. 201-992-2505 
NY Binghamton,NHA .................... 607-754-3214 
NY Pittsford, NHA ........................ 716-588-9002 
NC Raleigh, Tenn Tech................... 91~266-3610 

OH Cleveland, J. N. Bailey ................ 216-892-1510 
OH New Lebanon, J. N. Bailey ............ 51:Hi87-1325 
PA Huntingdon Valley. Edwin Leiby & Assocs. 

. . . . . . • . • . . . . . . • . . • . . . . . • . . . • . • . . . • . . • . 215-659-8938 
TN Chattanooga, Tenn Tech. ............. 615-694-3012 
TXAustin, K & H Sa1es ................... 512-258-8841 
TX Plano, K & H Sales ................... 214-423-6520 
WI Butler, Richmar EIcIrns. •• .. .. .. .. .. .. . 414-781-1730 

772 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Distributors 

CA San Carlos. logan Elctrn. Supp .. 
MA Lynn, Land Elctrns. ... 
W Fairlawn, Relay SpeciaRies 

415-594-0700 
617-592-2220 
201-797-3313 

REGENCY LAND MOBILE, INC., 7707 Records St, 
Indianapolis.·IN 46226, Tel: 317-545-4281, cAX: 317-545-
2170; Empl.: 500 

REGENT CONTROLS, INC., 39 Fanny St, P.O. Box 767, 
SheRon, CT 06484-0767, Tel: 203-736-2924, FAX: 203-
736-2928; Empl.: 35; SIs. Mgr, Lora C. Minor 

REHLANDER ASSOCS., 118A Bridge St, Beverly, MA 
01915, Tel: 617-922-5961; SIs. Mgr: Michael Rehlander 

................... ................. 8-1274 

REICH ASSOCIATES, At 4, Box 4620, lakehills, TX 
78063, Tel: 512-751-3220, TELEX: 358048, ESYLNK: 
62705740, FAX: 512-751-3054; FSC No.: 55916; Empl.: 10; 
SIs. Mgc W. Reich 

RE INSTRUMENTS CORP., 31029 Center Ridge Rd., 
Westlake, OH 44145, Tel: 216-871-7617; Empl.: 15; SIs. 
Mgr, Steve Watts 

REKCO 
INCORPORATED 

FAX: 414-255-0653 
REKCO, INC., N. 114 W. 19225 Clinton Dr., Germantown, 

WI 53022, Tel: 414-784-3430, TWX: 910-262-3005; SIs. 
Mgr: Dick Koerber ........ 0-1141 

Local Sales Offices & Reps 
CA Huntington Sch., Brindle Assocs ... 
FL Largo, Burke Assocs. .... 
IL Geneva, Applied Comp. Sis. .. 
NH Amhers~ Eva T ec Mktg. 
NJ Bordentown, Eva Tec Mktg. ......... . 

714-847-4738 
813-536-4335 
312-232-2669 
603-673-4830 
609-296-4307 
516-467-5066 
214-241-1398 

NY Ronkonkoma, Eva T ec Mktg. . .. . 
TX Dallas, Titan Reps. ..... . 

RELAY SERVICE CO., 1300 N. Pulaski Rd., Chicago, IL 
60651, Tel: 312-252-2700; Empl.: 25; SIs. Mgr: Chas. H. 
Badger 

RELA Y SPECIALTIES, 17 Raritan Rd, Oakland, NJ 07436, 
Tel: 201-337-1000, TELEX: 842751, FAX: 201-337-1862; 
Empl.: 48; SIs. Mgr: S. R. Gershberg 

Local Sales Offices & Reps 
CA Los Alam~os, The Rep House 
CT Manchester, Vin-Tech, Inc ... 
MI Dearbom, P~cher Poulin Inc. .. 
MN Minneapolis. Engrg. Prods. Assocs. 
N.J Haddon Hgts., Watt Woodward 
NY Rochester, Clark & Assocs. 
OH Cincinnati, Annett Indl. SIs. Inc. 

... 213-598-3379 
203-846-3007 
313-582-5450 
612-835-9022 
609-547-5000 
716-436-1320 
513-271-0030 

RELCO PRODUCTS, 5594 E. Jefferson Ave. Denver, CO 
80237, Tel: 303-756-1143; FSC No.: 14454; Empl.: 7 

RELIABILITY, INC., P. o. Box 218370, Houston, TX 77218, 
Tel: 713-492-0550, TWX: 910-881-1739; FSC No.: 54098; 
Empl.: 575; SIs. Mgr: J. Marcussen 

RELIANCE COMM/TEC, Reliance Electric, P. o. Box 
99502, Cleveland, OH 44199, Tel: 800-245-4501 

RELIANCE ELECTRIC CO., Marketing Info Center, 
P.D. Box 99502, Cleveland, OH 44199, Tel: 800-245-4501 

RELIANCE PLASTICS & PACKAGING, 225 Belleville 
Ave. Bloomfield, NJ 07003, Tel: 201-748-2222, FAX: 201-
748-5257; Empl.; 60; SIs. Mgr: Hale Smith 

REMEE PRODUCTS CORP.,41 Bridge St, Florida, NY 
10921, Tel: 914-651-4431, TELEX: 84-6715, FAX: 914-
651-4160; FSC No.: 4R362; Empl.: 135; SIs. Mgr: Ken 
Pimental; Disl. Mgr, Ken Pimental 

11EMTEK CORPORATION, 46107 Landing Parkway, 
oFren""I, Gil 94538, Tel: 415-490-3999, TELEX: 1171121, 

AX 4'1 "·659-' 849; Empl.: 40; SIs. Mgr: Robert A Wold; 
Dist Mgr.: Robert T. Collins .................... C-1717 

Local Sales Offices & Reps 
AZ. Tempe, Rich SIs. Co. .. .... 
CA Fallbrook, Gary Chilcote Assocs. 
CA Fremont Nicor-II . 

602-968-7787 
619-728-7678 
415-490-5975 

CA Fremont Rem1ek Corp. 415-490-3999 
CA Montrose, Signal Entprs. . ... 818-957-0640 
CO Boulder, R. F. Mayo & Assocs. 303-442-2155 
FL Deerfield, Brandel Stephens . 305-427-8558 
GA Marietta, Rerntek Corp. .. ... 404-977-1630 
IL Deerfield, Flaherty-Haines .. 312-948-7800 
IN Ft Wayne, Hoyle Assocs. . ... 219-485-8433 
KS Wich~a, Baka Corp ...... 316-682-8411 
MA Clinton, Browning & Naughton . 617-365-8365 
MI Birmingham Forand SIs. Co. 313-844-0087 
MN Eden Prairie, EMT Engrg. 612-934-4147 
NJ Hicksville, J-Square Mktg. . 516-935-3200 
NY Rochester, L -Mar Assocs. 716-323-1000 
OH Cleveland, Versatron 216-581-0090 
OR Tualatin, Nicor-I .. 503-692-0421 
PA T ellord, Dalbrook ... 215-723-3300 
TX Dallas, R. D. Spooner 214-357-6636 

RENARD MANUFACTURING COMPANY, INC., 3131 
N.w. 79th Avenue, Miami, FL 33122-1011, Tel: 305-592-
1500, TELEX: 989326, ESYLNK: 62929141, FAX: 305-593-
9990 

RENCO, Robbins & Myers, 26 Coromar Dr., Goleta, CA 
93117-3094, Tel: 805-968-1525, TWX: 910-334-1180; 
FSC No.: 34479; Empl.: 170; SIs. Mgr: Sid Russell; Disl. 
Mgr: Marshal French 

~. -
FAX: 516-586-5562 

RENCO ELECTRONICS, INC., 60 Jefryn Blvd, Eas~ 
Deer Pk., NY 11729, Tel: 516-586-5566, 1-800-545-5828, 
TELEX: 220-883; Empl.: 200; SIs. Mgr: Edward W. 
Rensing; Disl. Mgr: Rhonda Rizzo 
.............................. A-1282-1285, 2367-2369 

Tol~Free Engineering Hot Line 800-645-5828, in NY State 
516-586-5566 

Local Sales Offices & Reps 
AZ. Tempe, Allegro AssocS. .. 602-967-1337 
AR Ft Sm~h, Electra Reps... 501-452-7822 
CA San Diego, Coastal Sis. ... 619-459-4148 
CO Parker, The Remington Grp. 303-841-0523 
CT Norwalk, Northeast Reps. .. . . . . . . . . 203-886-6030 
FL Casselberry, SA Assocs. ............. 305-695-6010 
GA Tucker, Stephen & Assocs. 404-493-4666 
IL Addison, Baldwin Sis. Assocs. ........ 312-279-0352 
IA Davenport, Rush & West Assocs. ..... '319-388-9494 
KS Olathe, Rush & West Assocs. 913-764-2700 
MD Gaithersburg, Ettron SIs. .............. 301-963-7082 
MA Hingham Northeast Reps. ..... 617-749-8700 
MN Minneapolis, All Phase. . .. 612-835-4940 
MO St Louis, Rush & West Assocs. . . . . . .. 314-965-3322 
NH Nashua, Northeast Reps. ......... 603-880-8199 
NJ Mar~on, BGR AssocS. ........ 609-983-1020 
NY Great Neck, Pacent Engrg. .. .. .. .. 516-482-4678 
NC Raleigh, Ettron Sis. ................... 919-846-6215 
OH Columbus. Baehr Greenleaf & Assocs. 

614-486-4046 
OH Westlake, Baehr Greenleaf & Assocs. 

....................................... 216-892-1770 
OR Hillsboro, Ternco Northwest .......... 503-849-8375 
PA Evans City, Baehr Greenleaf & Assocs. 

TX Austin, Electra Reps 
TX Dallas, Electra Reps .......... 
UT Parker, The Remington Grp. .. 
VA Front Royal, E~ron Sis. . ..... . 
WA Kirkland, Tameo Nottwest 
WI Milwaukee, Bert Wartchow Assocs. 
Can Montreal, Eli Manis, Inc ............... . 

412-776-2151 
512-339-1183 
214-248-3852 
303-841-0523 
703-835-1933 
206-823-6388 
414-984-0942 
514-661-5571 

REN ELECTRONICS CORPORATION, C.C.G., An 
Insico Co., 755 New Ludlow Rd, S. Hadley, MA 01075, 
Tel: 413-536-1800, TELEX: 315617, FAX: 413-536-8425; 
FSC No.: 70143; Empl.: 75; SIs. Mgr: S. W. Pai, Div. Mgr. 

REPCO, 2421 N. Orange Blossom Trail, Box 7065, Orlando, 
FL 32854, Tel: 305-843-6484, TELEX; 56-6536 

REPRODUCTION TECHNOLOGIES INC., Dept EM, 
P.O. Box 790, Bristol, IN 46507-0518, Tel: 219-648-5233, 
TELEX: 510 600 2378 A T I; Empl.: 15 ......... 0.1043 

Local Sales Offices & Reps 
AL Birmingham Seeom Systems . . . .. ... 205-854-5451 
CA Agoura Hills, CDH & Assocs. ..... 818-707-1970 
CO Arvada, BSS Communications ... .... 303-422-8810 
FL Palm Coas~ Secom Sys. . . . . . . . . . 904-445-4654 

GA Doraville, Secom Sys. ....... . 
IL Arlington Hgts., VLR Comms. 
IN Indianapolis. R F Mktg. .... . 
MD Rockville, Joe Then ......... . 
MA Falmouth Heights, R J C Assocs .. 
MI Ferndale, Shalco .... 
MN Minneapolis. KOOO Assocs. 
MO Kansas C~, Forrista~Young SIs. .... . 
NM Albuquerque, BBS Comms. ........ . 
NC Raleigh, Secom Sys. .......... .. 
OH Columbus. Micronics, Inc ........ . 
OR West Lynn, Dave Leonard Co ... . 
TX Dallas, Dobbs Stanford Inc. ..... . 

RFI CO 

404-455-0672 
312-520-5208 
317-849-8662 
301-984-3945 
617-540-8832 
313-547-4771 
612-881-1255 
816-358-6771 
505-877-0277 
919-846-6013 
614-442-6677 
503-836-2380 
214-358-0600 

REPUBLIC ELCTRNS. CORP, 176 E. 7th St, Paterson, 
NJ 07524, Tel: 201-279-0300, TWX: 710-988-5908, FAX: 
201-345-1937; FSC No.: 93958; Empl.: 125; SIs. Mgr: W. 
Eisenberger 

REPUBLIC ELECTRONICS CO, 200 Wireless Blvd., 
Hauppauge, NY 11788, Tel: 516-273-9800, TELEX: 96-
1460; FSC No.: 95750; Empl.: 145; SIs. Mgr: William 
Shaver 

RESDEL ENGRG. CORP, Resdellnds., 300 E. Live Oak 
Ave., Arcadia, CA 91006, Tel: 213-684-2600, TWX: 910-
582-3219; FSC No.: 10412; Empl.: 225; Disl. Mgr: W. 
Schwartz 

RESISTANCE TECHNOLOGY INC., 1260 Red Fox Rd., 
St Paul, MN 55112, Tel: 612-636-9770, FAX: 910-563-
3601; SIs. Mgr: T. Michael Ferris 

FAX: 312-863-4272 
RESISTORS, INC., 5226 W. 26th St, Chicago, IL 60650, 

Tel: 312-652-7555; Empl.: 35; SIs. Mgr' Marlene Pingel 
....... ..... ........ .............. . ..... A·2019 

Local Sales Offices & Reps 
AR Little Rock, Erickson Sis. ..... . 
CA Santa Clara, K M Entprs. ............ .. 
FL Tampa, SAT Mktg. .................. .. 
IL Bensenville, Heighway Tech. SIs. .... . 
IN Indianapolis, Elctm. Reps., Inc. . ...... . 
IA Cedar Rapids. J.R. SIs. .............. .. 
KS Overland PI<., EPI/Inc. ............... . 
LA Chalmette, Erickson SIs. ............ .. 
MS Jackson, EP~ Inc. .................... . 
NY Albany, Net SIs. Co ................... . 
NY Cortland, Nel SIs. Co ................. . 
NY Rochester, Net SIs. Co. .. ............ . 
NY Syracuse, Net SIs. Co. ............... . 
NY Webster, Net Sis. Co. .. .............. . 
NC Charlotte, Polytech Svcs. ............ . 
TX Dallas, Erickson SIs. ................ .. 
TX Round Rock, Erickson Sis. ... . 
WA Mercer, E.CS ......................... . 

501-455-0618 
408-988-1458 
813-884-4805 
312-860-7900 
317-894-1414 
319-393-2232 
913-642-9118 
504-271-1976 
601-856-6251 
518-371-6984 
607-756-6592 
716-223-1030 
315-662-7998 
716-671-0022 
704-372-4161 
214-739-5833 
512-244-3068 
206-232-9301 

RESONANT POWER TECHNOLOGY, 3350 Scott Blvd., 
Bldg. 60, Santa Clara, CA 95051, Tel; 406-982-0200, FAX: 
408-748-9694; FSC No.: OBZI3; EmpL: 6; SIs. Mgr: Dan 
H. Burgoon 

REVERE CORPORATION OF AMERICA"845 N. 
Colony Ad, Wallingtord, CT 06492, Tel: 203-269-7701, 
TELEX: 96-3482, TWX; 710-476-3197; Empl.: 389; Sis. 
Mgr: R. Paukstys 

REXNORD CHEMICAL PRODUCTS, Engineered 
Products Div., 6120 E. 58th Ave. Commerce C~, CO 
80022, Tel: 303-289-5651, FAX: 303-289-5283; SIs. Mgr: 
Michael P. Manegold 

RFD, INC, 5024 Nassau St, Tampa, FL 33607, Tel: 813-872-
1502, TWX: 810-876-9146; Sis. Mgr: Thomas W. Facer 

RFI CORPORATION, 100 E. PineAire Dr. Bay Shore, NY 
11706, Tel: 516-231-8400, TWX: 510-227-6233, FAX: 516-
231-8465; FSC No.: 13619; Empl.: 350; SIs. Mgr: Robert 
Fitzpalrick ...................... ,............... A·1687 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. ............. 205-539-8476 
AZ. Scottsdale, Williarns-Assocs. .......... 602-947-4297 
CA Alhambra, M.w. Riedel Co ............. 213-263-7694 
CA Mountain View, Peninsula Tech. SIs. .. 415-965-3636 
CO Commerce C~, Williams Assocs. ..... 303-289-5847 
FL Clearwater, Tech-Rep Assocs. ........ 813-576-9900 
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RFICO 
II.. Palatine, Technlg. Sis., Inc. ...........• 312-991-6600 
IN Fort Wayne, Denton Mklg., Inc. . . . . . . . . 219-486-0665 
IA Marion, Enscx>-Rep ............ ;...... 319-381-1466 
KS WIChita, Enscx>-Rep .. .. .. .. .. .. .. .. .. . 316-683-1070 
MD RockvIlle, Mech1ronics Sis. .. .. .. .. .. .. 301-340-2130 
Me Maryland Heights, Ensco-Rep ........ 314-423-3935 
NH Hudson, EMC Sis., Inc.. .. .. .. .. .. .. .. . 603-889-5751 
NJ Chen'y Hil~ H.J. While Co. .. . . . . . . . . . . . 609-428-4544 
NM Albuquerque, Williams-Assocs. ....... 505-255-1638 
NY Great Neck, Trionic Assocs. .......... 516-466-2300 
NC Wi~ Murcota Corp. ........ 919-722-9445 
TX Garland, McBride Sci. Sis. ............ 214-494-5000 
lJT Sell Lake City, Williams Assocs. ...... 901-485-6511 
WI Waukesha, Technlg. Sis., Inc. .....••.. 414-786-5015 

RF MONOlITHICS, INC. 4441 Sigma Ad., Dallas, TX 
75244, Tel: 214-233-2903, TELEX: 463-OO8B, FAX: 214-
387-8148; FSC No.: 2U874; EtrpL: 90; SIs. Mgr: C. Baker, 
T. Hinkle, W. Spurgeon 

RF POWER LABORATORIES, INC. 22125 17th Ave. 
s.E, , Bothel~ WA 99021, Tel: 206-481-8833, TELEX: 32-
1042, FAX: 206-486-1002; FSC No.: 057143; EmpL: 17; 
SIs. Mgr: Kris Pannar 

RHG ELECTRONICS LABORATORY, INC. Adams 
Russel~ 161 E. Industry Ct, Deer Park, NY 11729, Tel: 
516-242-1100,1WX: 510-227-8083, FAX: 516-242-1222; 
Empl: 250; SIs. MgT: Sid Wolin 

FAX: 714-896-0971 
RHOMBUS INDUSTRIES, 15901 Chemical Ln, 

Huntington Bch., CA 92649-1595, Tel: 714-896-0960, 
1WX: 91 0-596-1826; EmpL: 60; Sis. MgT: L G.luthy; Dis/. 
Mgt: L G.luthy •••...........•.•......... A-1113-1117 

Local Sales Offices & Reps 
Al Huntsville, Cross Assocs., Inc. ........ 205-534-4477 
Al Huntsville, CMR Cross Assocs. .....•. 205-663-5991 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive). Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

c:iD Datatronics 
A DIVISION Of DATAMAX ELECTRONICS 

Manufacturers and Sales Offices Directory 
AZ Tempe, A-5 Company .............. .. 
CA Fallbrook, Gary Chilcote Assocs. ..... . 
CA Irvine, J. V. Earley & Assocs. ........ .. 
CA Santa Clara, W/ilSlrep ................ . 
CO Parker, A-5 Co. .. .................... . 
Fl Orlando, Perrott Assocs., Inc. ........ . 
10 Boise. Cascade Co!nps. ............ .. 
Il Skokie, Rendell Sis. Co ............... . 
MA Malden, J. K Assocs. ................ . 
MI Wanen, D.E.M EIcIm. SI .............. . 
MN Eden Prairia, Electro-Mark, Inc. ....... . 
NJ leonia, Pater E. Schmitt Co. ........ .. 
NC Raleigh, Ebron Sis., lid. .............. . 
OH Cleveland, JMK EIcIms. .............. . 
PA Phoenixville, Henry G. Richter, Inc. ... . 
TX Austin, Space EIcIms. ................ . 
TX Houston, SpaCe EIcIm.. .. .......... .. 
can Toronto, On!., True North Technlg., lid. 

Local Distributors 

602-968-4923 
619-726-7678 
714-833-1806 
408-986-8833 
303-841-3651 
305-296-7748 
208-343-9866 
312-967-1513 
617-321-2922 
313-595-9444 
612-944-5850 
201-944-2806 
703-835-1933 
216-886-7100 
215-495-6176 
512-346-2215 
713-286-9245 

416-744-2233 

CA Agoura, Image EIcIms. ................ 816-707-0911 
CA Costa Mesa, Eric EIcIm.. ............. 714-751-1185 
CA Manhattan Bch., Prime Electro Prods. 

CA Milpitas, CaIKomla Capacitor, Inc. .... . 
CA San Diego, Sigma Gen. Corp. ........ . 
CA San Jose. Eric EIcIms. .............. .. 
CA Tustin, Image EIcIms. ................ . 
MA Danvers, Nu Horizons Elclm .. Corp. .. 
MN Minneapolis, Stark EIcIms. Supp ...... . 
NJ Pine Brook, Nu Horizons EIcIm .. Corp. 

NY Amityville, Nu Horizons Elclm .. Corp. 

213-379-3642 
800-824-9579 
619-565-2000 
406-432-1111 
714-259-0900 
617-777-8900 
612-332-1325 

201-882-8300 

....................................... 516-226-6000 
NY E. Rochester, Nu Horizons EIcIm .. Corp. 

. .. . .. .. . .. .. . . . .. . . .. . . .. . . . . .. . . . .. .. 716-248-5980 
NY Mt Vernon, OAR Indl Elclm. SI ........ 914-699-2224 
WI Mequon, Taylor Elec. Co .............. 414-241-4321 
can Nepean, Ont, CllISIen Elclms.lId .... 613-726-9250 
can Scarborough, Ont, CllISIen EIcIms. lid. 

416-495-7705 
can St Lsurent, Que., Carsten EIcIms. lid 

....................................... 514-334-8321 

RICHARD HIRSCHMANN OF AMERICAN, See 
Hirschmann 

RICHARD-LEE CO. Box 724, New Providence, NJ 07974, 
Tel: 201-276-0710, FAX: 201-276-6179; Empl.: 8 

RICHARDS, ARKLA Y S. CO., INC., 72 Winchester .8t, 
Newton Highlands, MA 02161-1793, Tel: 617-527-4385; 
SIs. Mgt: L K Richards 

RICHCO PLASTIC CO. P.O. Box 804238, ChiCago, Il 
60880, Tel: 312-539-4060, 1WX: 910-221-1938; FSC No.: 
06915; EtrpL: 250; SIs. MgT: Ted E. Pavori.; Dis!. MgT: 
Ted Pavoris 

RISK, GEORGE, INDS., 902 S. Elm SL Kimbal~ NE 
69:145, Tel: 308-235-4645, TWX: 910-620-9040, FAX: 308-
235-3561; FSC No.: 24229; EtrpL: 100; Sis. MgT: J. Fisher; 
Dis!. Mgr: J. Fisher ............................ a-1633 

Local Sales Offices & Reps 
Al Huntsville, SCI .. .. .. .. .. .. .. .. .. .. .. .. 205-539-4411 
CA Escondido, Cirolia Elclm. Sis. ......... 619-743-3015 
CA Santa Ana, VA EIcIms. ................ 714-558-1295 
CA Santa Clara, Context Engrg. Co. ...... 408-748-8876 
Fl C8sse1beny, T Squared Mkig. ... . . . . . . 305-628-8911 
GA Chamblee, SCI ....................... 404-455-0405 
Il Whealon, Chadra-Schilke & Assoc. ... 312-853-8126 
MA lexington, Jodan Tech. ............... 617-863-8898 
NY Huntington Sta., Morgan EIcIm. Sis. ... 516-549-5190 
OH Painesville, JAC Mklg. ................ 216-357-9858 
OR Beaverton, Advanced Power Prods. ... 503-646-0994 
WA Redmond, Advanced Power Prods. ... 206-852-9558 
can Toronto, On!., Tienkay, Inc. ............ 416-736-1221 

Local Disllibutors 
CA los Angeles, Electric SwitcheS ....... 213-860-1310 
CA Santa Ana, Advanced Computer Prods. 

....................................... 714-558-8813 
MA Cambridge, Hi Tek EIcIms., Inc. ....... 617-491-0442 

FAX: 513-325-0399 
RITTAL CORP., 1900 E. leffel Lane, Springfield, OH 

45505, Tel: 900-637-4425, TELEX: 241 354; Empl.: 35 
. .. . . .. . . . .•..•. .. . . .. .. .. . . . .•. .. . .. . .. ... C-1086-1088 

Local Sales Offices & Reps 
CA Anaheim. Rillal Corp .................. 714-527-7337 
CA Concord, Q.Con ...................... 415-682-2020 
CA San Jose. Rillal Corp.. .. .. .. .. .. .. .... 408-258-8968 
CO littleton, EIcIm. Comp. Sys. ........... 303-797-0894 
CT Brislo~ Rillal Corp ............. ,....... 203-589-1134 
CT Brislo~ Rillal Corp./Mike Seib ......... 203-589-1134 
GA lawrenceville, lakewood Inds. ........ 404-995-8842 
Il Downers Grova, Rockford Controls Co. 

312-960-2046 . 
Il Downers Grova, Rockford Controls Co. 

....................................... 312-960-2447 
IN Fort Wayne, Rockford Controls Co. ... 312-960-2113 
MD Towson, Affiliated Technlg. ........... 301-563-8822 
MI Brighton, Rillal Corp. .................. 313-229-7072 
MI Brighton, Rillal Corp./Chuck Marino .. 313-229-7072 
MN Shoreview, Ten-Tech................. 612-481-0274 
MS Jackson, Doby Assoc. ... ,............ 601-981-1138 
OH Cleveland, Rillal Corp.-Dwight Patterson 

....................................... 216-251-4676 
OH Columbus, Rillal Corp.-5cott Pudeibaugh 

....................................... 614-764-1108 

RIDGE TOOL CO, SUb. Emerson Elec. Co. 400 Clark OH Springfield, Rillal Corp.-Hdqrs. ........ 513-325-1141 
St, Elyria, OH 44036, Tel: 216-323-5581, TELEX: 0243420 PA Exton (Phil), Rillal Corp.-Todd Davis 

RIFA, INC., 403 International Pkwy, Ste. 500, Richardson, 
TX 75081, Tel: 214-490-8300, TElEX: 735389 ERICS 
RCHN, FAX: 690-1059 ......................... 001949 

Local Sales Offices & Reps 
Al Huntsville, EMA, Inc. .................. 205-536-3044 
CA Garden Grove, Eisco EIcIm.. ......... 714-881-4621 
CA los AHos, PEl ........................ 415-968-1803 
CA San Diego, Eisco EIcIm ............... 619-292-1771 
CT Seymour, Sturdy Corp.. .. .. .. .. .. .. ... 203-888-1480. 
Fl Indiattantic, Burke Assoc. ............. 305-723-0618 
Fl Largo, Burke Assoc. .................. 813-536-4335 
Fl N. Palm Harbor, Burke Assoc. Inc. .... 813-785-1954 
Fl Oldsmar, BurkeAssoc.Inc. ........... 813-786-8105 
Il Elk Grove Village, Carlson EIcIms. 81 .. 

.. .. .. . . . . . . . ... . . . .... . . ... . . . .. .. . . .. 312-956-8240 
IA Cedar Rapids, Carlson EIec. 81 .. Assoc. 

....................................... 319-377-8341 
MD Hunt Valley. Eagle Sis. '" . . . . . . . . . . . .. 301-666-3930 
MA Wellesley Hills, Sturdy Corp. .......... 617-235-2330 
MN Minneapolis, Holmgren Assocs. ....... 612-786-7641 
toN Reno, Unilronics .. .. .. .. .. .. .. .. .. .. .. 916-286-1737 
NJ Marlton, Naudain Assocs., Inc. ...•.... 609-983-5300 
NJ Parlin, JMR Sis., Inc. .................. 201-254-8484 
NY latham, H. e. Johnson .... ...... ...... 516-383-2239 
NY Rochester, H.e. Johnson ............. 716-586-0777 
NY Weding River, JMR 81.. ............... 516-929-5756 
NC Raleigh, EMA, Inc. .................... 919-847-8900 
TX Austin, Tesco, Inc. .................... 512·834-8374 
TX Dallas, Tesco, Inc. .................... 214-553-1200 
WA Redmond, EMG-EIec. Mklg. Grp. ...... 206-882-0962 
WI Milwaukee, Carlson Elclrns., Sis. ...... 414-476-2790 

RIL ELCTRNS, INC. 125 Trtus Ave., P.O. Box H, 
Warrington, PA 18976, Tel: 215-El5-1361; ErnpL: 25 

. .... . .. .... . . ... . .. . . .. . .. . . . ... ... ... 215-524-7388 
RI Cranston, Rillal Corp.-Greg Demirjian 

. .. . . . .. . . . . .. . . . . .. . . .. .. .. .. .. .. .. ... 401-942-3344 
TX Dallas, The Power Connection .•..•... 214-357-8207 
can Toronto, Werner Pische~PTS Engrg. .. 416-842-8660 

L~7 
FAX: 519-696-2670 

RITZ ELECTRONICS/RELCO, 196 Queen St N., New 
Dundee, On!., Caneda NOB 2EO, Tel: 519-696-2616; 
Empl: 30; SIs. MgT: leonard Snow; Dist. MgT: leonard 
Snow .......................... C-1089; 001950-1951 

Local Sales Offices & Reps 
CA Redondo Bell. ........................ 213-316-9901 
CA Torrance, U.s. Power Converting Co. 

....................................... 213-316-9984 
can New Dundee, OnL Ritz EIcIms. ....... 519-696-2616 

Local Distributors 
CA Redondo Bell. ........................ 213-316-9901 
CA Torrance, leonard 8now & Assocs./US. Power 

....................................... 213-316-9984 
can New Dundee, OnL Ritz EIcIms. ....... 519-696-2616 

RLC ELECTRONICS, INC. 83 Redio Cir. Mt Kisco, NY 
10549, Tel: 914-241-1334, 1WX:710-571-2103, FAX: 914-
241-1753; FSC No.: 12598; Ernpl: 75; SIs. MgT: Philip H. 
Wright; Dist. MgT: Sheldon Seissler / Joe Norelli 
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Manufacturers and Sales Offices Directory 
RMC POWER SEMICONDUCTOR, BBC, 2150 W. 6th 

Ave.. Broomfield, co 80020, Tel: 303-469-1883, 1-800-
992-0312, TELEX: 299745, FAX: 303-469-8394; EmpL: 16; 
SIs. Mgr: Dave Whitcomb; Dist. Mgr: Dave Whitcomb 

RMF PRODUCTS, INC., 1275 Paramount Pkwy, P.D. Box 
520, Batavia, IL 60510, Tel: 312-87!HlO2O, FAX: 312-879-
6749; EmpL: 11; SIs. Mgr: R. Frieclers ......... C·1635 

RMS COMPANY, Connector Division, 9800sb0me Ad., 
Minneapolis, MN 55432, Tel: 612-78&1520, FAX: 612-
78&1771; SIs. Mgr: Jack M. Lundeen 

RMS ELECTRONICS INC, 50 AntIn P~ Bronx, NY 10462, 
Tel: 212-892-6700, 800-223-8312, FAX: 212-829-7740; 
E~L: 50; Dist. Mgr: Lee Fl Heller 

RMS TECHN, 11833 Bunker Blvd., SIs. 100, Newport News, 
VA 23601, Tel: 804-673-0100; FSC 1'10.: 59606; EmpL: 42 

ROANWELL, 180 Varick Sl. New York, NY 10014, Tel: 212-
989-1090, TWX: 71 ()'581-6555; FSC No.: 82872; EmpL: 
75; SIs. Mgr: Ken Dobbins; Dist. Mgr: Ken Dobbins 

~ 
AO ASSOCIATES 

FAX: 408-744-1521 
RO ASSOCIATES, INC., 248 Caspian Dr, Box 61419, 

Sumyvale, CA 94088, Tel: 408-744-1450, TWX: 91()'339-
9304; FSC 1'10.: 24230; EmpL: 90; Sis. Myr: R. D. Okada 
.. . .. . . .. ... .. . . . .. . .. . .. .. ... .. . .. ... . .. .. Do1952-1957 

Lccal Sales Offices & Reps 
AL Huntsville, Lee Assocs. ............... 205-533-5896 
I\Z Phoenix, Tech. Sis. Inc. ............... 602-246-1614 
CA Los Angeles, West Coast Reps. .... ... 714-558-6100 
CA Ssn FranciSCO, Richards Assocs. ..... 408-297-3010 
CO Denver, F.G. Mklg. .................... 303-795-9176 
DC Washington, Gans & Pugh . . . . . .... ... 703-527-3262 
FL Orlando, Honeyco .................... 305-299-1222 
IL Chicago. Mar-ron Assocs. Inc. ........ 312-675-6450 
KS Lenexa, Midtec ....................... 913-541-0505 
MD Baltimore, Gans & Pugh .............. 703-527-3262 
MA Boston. Power Factor . . . . .. ... .... .. .. 617-234-6415 
MN Minneapolis, R J Inc. . ...... . .. ... . . . .. 612-88&3661 
MO SL Louis, Midtec ...................... 314-275-8666 
NM Albuquerque, Fry-Gates, Inc. .. .... .. .. 505-262-1525 
NY Mt Vernon, Sonkin Assocs. ........... 914-968-8282 
OH Centerville, Omega Sis., Inc. .......... 513-434-5507 
PA Philadelphia, Gans & Pugh ........... 215-699-6655 
TX Dallas, Bany SIs. ..................... 214-234-0255 
TX Houston, Bany Sis. ................... 713-784-5860 
WA Seattle, West Coast Reps. ............ 206-243-3340 
Csn Missisauga, Ont, T. W. Wilson SIs. .... 416-677-8200 
Csn Vancouver, BC, Tracan EIcIm. Western Ltd. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 604"984-4141 

ROBBINS & MYERS, Motion Control Group, 1600 
Second SL South, Hopkins, MN 55343, Tel: 612-931-2700, 
TELEX: 4310124; Sis. Myr: Hany Webber; Dist. Myr: 
Marshall French 

ROBERT SHAW INSTRUMENT DIV, Kendall Lane, 
Natick, MA 01760, Tel: 617-875-9711, TWX: 71().346-
0398, FAX: 617-872-8437; EmpL: 600; Sis. Mgr: David 
LeBlanc 

ROBINSON-HALPERN, Teleflex, Inc, One Apollo Rd., 
P.O. Box 248, Plymouth Meeting. PA 19482-0248, Tel: 215-
825-9200, TWX: 51().66().8637; FSC 1'10.: 12400; Empl: 
80; Sis. Myr: Robert C. Rehbom, Prod. Mgr. 

FAX: 812-945-0804 
ROBINSON NUGENT, INC., 800 East 8th Sl. New 

Albany, IN 47150, Tel: 812-945-0211, TWX: 81 ().54().4082; 
Empl: 567; SIs. Mgr: Terry Johnson; Dist. Mgr: Vic 
Siccone .................................. C.1527-1530 

Local Distributors 
MO Maryland Heigh1s, LComp ............ 314-291-6200 

ROBISON ELECTRONICS, P.o. Box 8121, San Luis 
ObIspo, CA 93403-8121, Tel: 805-544-8000, FAX: 805-
544-8091; FSC 1'10.: 19080; EmpL: 45 

ROCHESTER INSTRUMENT SYSTEMS, 255 N. Union 
Sl. Rochester, NY 14605, Tel: 716-263-7700, TELEX: 
978457, TWX: 82971, FAX: 716-262-4777; EmpL: 330 

ROCKLAND INSULATED WIRE & CABLE. 87 
Broadway, Hav9fS\raw, NY 10927, Tel: 914-429-3103, 
FAX: 914-947-1712; FSC No.: 12111 

ROCKLAND SCIENTIFIC CORPORATION, 10 Volvo 
Dr, Rockland IndL PI<., Rockieigh, NJ 07647, Tel: 201-767-
7900, TWX: 71 ()'991-9852; EmpL: 60; Sis. Myr: M. 
Sehiavone 

ROCKWELl FILTER PRODUCTS, 2990 Airway Ave.. 
Cos1a Mesa, CA 92626, Tel: 714-641-5311, TELEX: 
685532 (COLLINS CSMA), FAX: 714-641-5380; FSC 1'10.: 
2)(491; EmpL: 75; SIs. Mgr: Bob Jol1nson 

ROCKWELL INT'L. 4311 Jamboree Ad., Newport Beach, 
CA 92660, Tel: 800-854-8099, TWX: 91()'591-1654; FSC 
1'10.: 34576; EmpL: 1995; Sis. Myr: K MacDonald; DiS/. 
Myr: K Foster 

ROCKWELL INTERNATIONAL 
TELECOMMUNICATIONS, 1200 N. Alma Rd., 
Richardson, TX 75081, Te~ 214-996-5000, TELEX: 73-307, 
73-2490, TWX: 91 ()'867-4709; EmpL: 7,000; Sis. Myr: Phil 
Ritzmann 

RODALE ELCTRNS. CORP, 603 Chestnut Sl. Garden 
City, NY 11530, Tel: 516-222-0050, TWX: 51()'222-o274; 
SIs. Myr: John B. Clement 

ROOELCO ELECTRONICS CORP, 111 Haynes Ct, 
Ronkonkoma, NY 11779, Tel: 516-981-0900; EmpL: 44 

----- -=-----=== 
iE'--=-=- == 
ELECTRONICS. INC. 

FAX: 415-326-1993 
ROD-L ELECTRONICS, INC., 1098 Haminon Ct, Menlo 

Park, CA 94025, Tel: 415-322-0711, TWX: 296210; Empl.: 
20; Sis. Myr: Tom Cocke .......... , ..... Do1316-1317 

Local Sales Offices & Reps 
CA Menlo Park, ROD-L (factory) •. . . . . . . .. 415-322-0711 
CO Con~er, Energy Equip. SIs. ............ 303-972-3335 
IL Elk Grove, Loren Green Assocs. ...... 312-593-0282 
IN Indianapolis, Loren Green Assocs. .... 317-293-9827 
KS Lenexa, Midtec Assocs. .. . . . . . . . . . . . .. 913-541-0505 
MD Cockeysville, SeL Reps ............... 301-321-1411 
MA Reading. Scheinfein Assocs. .......... 617-944-2304 
MI Detroit, Micro Sis ..................... 313-464-4520 
MN Minneapolis, Hei-Lite Sis .............. 612-861-6051 
MO SL Louis, Midtec Assocs. ............. 314-275-8566 
NJ Fairfield, Addem Sis. .................. 201-882-0993 
NJ Pennsauken, SeL Reps. ............... 609-662-5222 
NY De WrtI, DB Assocs. .................. 315-446-0220 
OH Centerville, Micro Sis. ................. 513-433-8171 
OH N. Olmsted, Micro Sis................. 216-734-3080 
OK Tulsa, Spectra Sis .................... 918-663-7188 
OR Beaverton, Core II MkIg . . . . . . . . . . . . . .. 503-641-0677 
TX EI Paso, Venturesearch . . . . . . . . . . . . . . . 915-594-4094 
TX Houston. Spectra Sis. . . . . . . . . . . . . . . . .. 713-27()'8212 
TX Richardson, Spectra Sis. .............. 214-234-3600 
VA Fairfax, Sci. Reps. .................... 703-385-0600 
WA Redmond, Core II MkIg ............... 206-885-4344 
WA Spokane, Core II Mklg ................ 509-922-2971 
wv Pittsburg. Micro Sis ................... 412-471-0105 
Can Ontaric, Webster Inslrs. Ltd. .. . . . . . . . .. 416-625-0600 

Local Distributors 
CA Menlo Park, Rod-L (Factory) .......... 415-322-0711 
Can Ontario, Webster Instrs. Ltd. . . . . . . . . .. 416-625-0600 

ROEAN INDUSTRIES, INC, 12970 Branford, Sle. C, 
Pacoima, CA 91331, Tel: 818-767-7047, TELEX: 758630, 
FAX: 818-768-4974; En1>l: 8 

ROEDERSTEIN ELCTRNS., INC, P.o. Box 5588, 
Statesville, NC 28877, Tel: 704-872-8101, TELEX: 240802, 
TWX: 301-240802, FAX: 704-872-8023; SIs. Myr: Rick 
Price; Dist. Mgr: Fred Fernandez 

ROGAN, 3455 Woodhead Dr, Northbrook, IL 80062, Tel: 
312-498-2300, 8Q().423-1543, FAX: 312-498-2334; FSC 
1'10.: 8\>797; EmpL: 100; SIs. Mgr: D. Pelletier, DIs!. Myr: 
D. Pelletier 

ROHMC 
ROGERS CORP, Bus Products Division, 5750 East 

MCKellips Ad., Mesa, />Z. 85205, Tel: 602-83().3370, FAX: 
602-830-3370 

ROGERS CORPORATION, Circuit Components Div, 
2400 S. Roosevelt Sl. Tempe, I\Z 85282, Tel: 602-967-
0624, FAX: 602-967-9385 

ROGERS CORPORATION, Circuit Materials Div, Box 
4000, Chandler, />Z. 85244, Tel: 802-963-4584, FAX: 602-
732-9381 

ROGERS CORPORATION, Flexible 
Interconnections Div, Box 700, Chandler, I\Z 85244, 
Tel: 602-963-4584, TELEX: 14().223, TWX: 91 ()'95().1961 , 
FAX: 602-963-4584 (ext 521) 

ROGERS CORPORATION, Microwave Materials 
Div, 100 S. Roosevett Ave.. Chandler, />Z. 85244, Tel: 602-
961-1382, FAX: 602-961-1302 

ROGERS CORPORATION, Molding Materials Div, 
P.o. Box 550, Manchester, CT 06040, Tel: 203-646-5500, 
FAX: 203-646-5503 

ROGERS CORPORATION, Soladyne Div, 7447 
Convoy Ct, Ssn Diego, CA 92111, Tel: 619-279-7872, FAX: 
619-277-9105 

ROGERS CORPORATION, Special Products Div, 
645 W. 24th Sl. Tempe, />Z. 85282, Tel: 802-967-0624, 
FAX: 602-966-8851 

ROGERS CORP, One Technology Dr, Rogers, CT 06263, 
Tel: 203-774-9605, TWX: 71().448-Q047; EmpL: 2500; SIs. 
Myr: Paul L Anderson 

ROHDE & SCHWARZ, INC, 4425 Nicole Drive, Lanham. 
MD 20706, Tel: 301-459-8800, FAX: 301-459-2810; FSC 
1'10.: 82199; EmpL: 65; SIs. Myr: David R Cock 

ROHM CORP, 8 Whatney,lrvine, CA 92718, Tel: 714-855-
2131. TWX: 91()'595-1721; EmpL: 125; SIs. Mgr: AI 
Kirwan; Dist. Mgr: AI Kirwan 

ROHM CORPORATION, 8 Whatney,lrvine, CA 9271 8, Tel: 
714-855-2131, TWX: 91()'595-1721, FAX: 714-855-1869; 
EmpL: 125 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 775 



ROLMS 
ROlM SYSTEMS DIVISION, IBM Corp, 4900 Old 

Ironsides Or, M/S 605, Santa Clara, CA 95054, Tel: 408-
98&-1000; EmpL: 4,100; Dist, MgT: Ken Batorski 

ROL YN OPTICS CO, 706 Arrowgrand Circle, Covina, CA 
91722-2199, Tel: 818-915-5707/5717, TELEX: 67-()38(), 
FAX: 818-915-1379 

ROSE ELECTRONIC, INC, Energy Products Group, 
2461 Autumn Vale Or, San Jose, CA 95131 ,Tel: 408-263-
2934, FAX: 408-263-4263; EI1l>l: 13; Sis. MgT: Ted 
Williams; Dist. Mgr: Ted Williams 

ROSE ENCLOSURES SYS., INC., 12140 Parklawn Or, 
Rockville, MD 20852, Tel: 301-984-1783, TELEX: 908-107 
ResiRove, FAX: 301-984-8670; FSC No.: 4Y520/C0242; 
EmpL: 35; SIs. MgT: Warren Hudacek ..... , .... C·l090 

Local Sales Offices & Reps 
AL 'Adamsville, South Rep .. . . . . . ... . .. . .. 205-674-3056 
CA Irvine, Comp. MkIg. ...........•....... 714-951-5950 
FL Tampa, Florida Comp. SIs. ...........• 813-960-7044 
GA Atlanta, South Rep ................... 404-262-6942 
IL Chicag(), Paddock Mktg. .............. 312-452-7852 
IA Cedar Rapids, Teeh. Elctms. .......... 319-366-5443 
NY Rochester, J. G. Welch Assocs. ....... 716-244-1100 
NC Kernersville, Heritage Sis. . . . . . . . . . . . .. 919-996-4374 
OH Chagrin Falls, Pine Sis. .......••.....• 216-247-6198 
PA Frazer, ICI ............................ 215-869-0650 
WA Federal Way, K R Jensen Sis. .. .. .... 206-874-2772 
WI MilWaukee, Taylor Mktg. •............. 414-332-1211 

Local Distributors 
can Vancouver, BC, Memco .. . . . . . . . . . . . .. 604-59(H 553 

ROSEMOUNT CORP., SensalllNational Sonics, 250 
Marcus Blvd., Hauppauge, NY 11788, Tel: 516-273-6600, 
FAX: 516-273-8651; EI1l>l: 140; SIs. MgT: V. McCormack 

ROSEMONT-NASHVILLE, INC., See Chromalox 
Instrs. & Controls 

ROSS ENGINEERING CORP., 540 Westchester Dr, 
Campbell CA 95008, Tel: 408-377-4621, TELEX: 858640, 
TWX: 91 0-590-8033; FSC No.: 23598; EmpL: 45; SIs. MgT: 
Hugh C. Ross .................................. B·1577 

ROTEK INSTRUMENT CORP, 390 Main St, Waltham, 
MA 02254, Tel: 617-899-4611, TELEX: 928034; FSC No.: 
08678; SIs. MgT: Eliot Warner 

ROTOAOUE TECHNOlOGY CORP, 47915 
Westinghouse Drive, Fremont, CA 94539, Tel: 415-659-
1552, FAX: 415-659-1601; EI1l'L: 20; Sis. MgT: Beth 
Ooofin 

ROWE INDUSTRIES, INC., 6225 Benore Ad., P.O. Box 
6877, Toledo, OH 43612, Tel: 419-729-9761, TWX: 810-
442-1734; FSC No.: 82878; EmpL: 89; SIs .. MgT: D. L 
Mang; Dist. Mgr: D. L Mang ...... C.1532-1534, 1905 

ATE AEROVOX INC., 740 Belleville Ave., New Bedford, 
MA 02745, Tel: 617-994-9861, TWX: 710-344-8985, FAX: 
617-994-9635; FSC No.: 4K459; EmpL: 850; SIs. MgT: 
Jack Chmura; Dist. MgT: Bob Rnchie .... A·1688-1690 

Local Sales Offices & RePs 
AL Huntsville, 20th Century Mktg. ....•..• 205-533-9281 
I'Z. Scottsdale, IntetSlale Mktg. ........... 602-244-9050 
CA Campbell Luscombe Engrg. Co. ...... 408-370-2020 
CA San DIego. Bestronics, Inc. . • . . . . . . . . .. 714-452-5500 
CA Woodland HillS, IntetSlale Mktg. ....... 816-883-7606 
CO Littleton, M.RC. .....•................. 303-794-4684 
CT North Haven, J.E Boeing Co. ......... 203-239-5369 
DE Greenville, H. Anderson . . . . . . . . . . . . . .. 302-655-2917 
FL Orlando, EP M. Corp. ................. 305-425-6149 

. GA Norcross, 20th Century MkIg. ......... 404-446-1999 
IL Elk Grove Village, Carlson EIctrn Sis. 

IN Ft Wayne, F. J. ~ Co. ...... . 
IN Indianapolis, F. J. C8mpisano Co. . ... . 
IA Cedar Rapids, carlson EIctrn Sis. .... . 
MD Monkton, lmagnron Sis. Co. .. , ....... . 
MA Chelmsford, J. E Boeing Co .......... . 
MI Farmington Hills, CarTier & Gable .... . 
MN Minneapolis, Comstrand ............. . 
MO Grandview, Beneke & McCaul ....... . 
NM Albuquerque, Hewitt & Assocs. ..... ,. 
NY Hhaca, B. Dean ...................... . 
NY Melville, Corntronic Assocs. .......... . 
NY Wappingers Falls, Bob Dean ......... . 
NC Matthews, R G. SIs. ................. . 
OH Cincinnati, F. J. ~ Co ....... . 
OH Cleveland, F J. Campisano Co ........ . 
OH Dayton, Schmidt & Assocs. .......... . 
OK Tulsa, Ammon & Rims .Co. . ......... . 
PA Coraopolis, F J. campisano Co. . ..... . 
TN Knoxville, 20th Century Mktg., Inc. ... . 

312-956-8240 
219-747-2833 
317-253-7651 
319-377-6341 
301-374-5600 
617-256-5600 
313-477-6700 
612-78&-9234 
816-765-2998 
505-299-7746 
607-257-1111 
516-249-0505 
914-297-6406 
704-847-0049 
513-574-7111 
216-749-5550 
513-293-8652 
916-863-8786 
412-264-5151 
615-966-2099 

Manufacturers and Sales Offices Directory 
TX Austin, Ammon & Rizos .. 
TX Houston, Ammon & Rizos Co. . ...... . 
TX Richardson, Ammon & Rizos ........ . 
WI MilWaukee, carlson Elctm. SIs. ....... . 
EXP Santurce, PA, J. E Boeing Co. . ...... . 

Local Distributors 
AL Huntsville, Marshall Inds. ............ . 
I'Z. Phoenix, ArizonaComps. Co. . ....... . 
I'Z. Phoenix, EIctrn Supp ......... , ....... . 
I'Z. Phoenix, Future Elctms. ............. . 
CA Chatsworth, Future/Celee ' ........... . 
CA Chatsworth, Marshell Inds. ........... . 
CA EI Monte, Marshall Inds. ............. . 
CA Hayward, Kea EIctms. ............... . 
CA Irvine, Future EIctms. ................ . 
CA Irvine, Integrated Elctms. Corp. ....... . 
CA Irvine, Marshall Inds. .................. . 
CA Milpitas, Marshall Inds. ............... . 
CA Milpitas, Projections Unttd., Inc. . ..... . 
CA Rancho Cordova, Marshall Inds. ..... . 
CA Riverside, EIctrn Supp. Co. . ......... . 
CA Sacramento, Integrated Elctms. Corp. 

512-454-5131 
713-781-6240 
214-644-5591 
414-476-2790 
809-722-6942 

205-861-9235 
502-269-5655 
602-276-1199 
602-968-7140 
816-700-0914 
816-407-4150 
816-459-5590 
415-867-2900 
714-250-4141 
714-837-9960 
714-456-5395 
406-943-4600 
408-746-9280 
916-635-9700 
213-626-6795 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 916-424-5297 
CA San Diego, Elctm. Supp. Co. .......... 619-693-8222 
CA San Diego, Future/Celee ............. 619-276-5020 
CA San Diego, Marshallinds. ............. 619-576-9606 
CA San Diego, Projections Unttd., Inc ...... 619-453-7900 
CA San Jose, Elctm. Supp. Co. ........... 406-297-3726 
CA San Jose, Future/Celee .............. 408-434-1114 
CA San Jose, Integrated Elctms. Corp. . . .. 406-435-1000 
CA Tustin, Projections Unttd., Inc. .. .. .. . .. 714-544-2700 
CA Westlake VI., Distel/ JACO ........... 805-495-9998 
CO Denver, Integrated Elctms. Corp. .. . . .. 303-292-5537 
CO Thornton, Marshall Inds. .............. 303-451-8383 
CO Westminster, Future Elctms. .......... 303-650-0123 
CT Bethel, Future Elctms. ................ 203-624-0105 
CT E. Haven, J..V Elctms. .............. . .. 203-469-2321 
CT Meriden, JACO Elctms. ............... 203-235-1422 
CT Wallingford, Cronin Elctms. ........... 203-265-3134 
CT Wallingford, Marshall Inds. ............ 203-265-3822 
FL Altamonte Springs, Future Elctms. .... 305-767-8414 
FL Clearwater, Future Elctms. ............ 813-576-2770 
FL Ft Lauderdale, Marshall Inds. ......... 305-926-0661 
FL Ft Lauderdale, NRC Elctms. .......... 305-772-4500 
FL Melboume, GAS/Rome Elctms. ...... 305-242-8151 
FL Orlando, Marshall Inds. .......•....... 305-841-1878 
GA Augusta, Dixie Elctms. ................ 404-722-2055 
GA Norcross, Future Elctms. ............. 404-441-7676 
GA Norcross, Marshall Inds. .............. 404-923-5750 
10 Boise, Radar Elee. Co. ................ 206-336-2227 
IL Hoffman Eststes, Integrated Elctms. Corp. 

...•................................... 312-843-2040 
IL Mt Prospect, Magnuson Elctms. ...... 312-956-0700 
IL Schaumberg, Future Elctms. .......... 312-882-1255 
IL Schaumberg, Marshall Inds. .......... 312-490-0155 
IL Schaumburg, QPS Elctms. . . . . . . . . . . . . 312-884-8620 
IL W. Chicego, PEl/Genesis... 312-232-0394 
IN Indianapolis, Magnuson Elctms. ....... 317-247-5108 
IN Indianapolis, Marshallinds. ........... 317-297-0483 
IN Indianapolis, PEl/Genesis ............ 317-637-5571 
IN South Bend, PEl/Genesis ............ 219-287-2911 
IA Cedar Rapids, DEE Elctms. ........... 319-365-7551 
KS Lenexa, Marshallinds. ................ 913-492-3121 
KS Overland Pk., Franklin Elctms. Co. .... 913-986-4982 
MD Beltimore, PEl/Genesis...... 301-(;29-2200 
MD Columbia, Future Elctms. ............. 301-995-1222 
MD GBnhersburg, Marshall Inds. .........• 301-840-9450 
MA Burlington, n.C Comps. Corp ... : ..... 617-273-0140 
MA Needham, Cronin-Elctms. ............ : 617-449-5000 
MA Westborough, Future Elctms. ......... 617-366-2400 
MA Wilmingfon, JACO Elctms. ............ 617-273-1860 
MA Wilmingfon, Marshallinds. ............ 617-656-0810 
MI Benton Harbor, PEl/Genesis ......... 616-927-3519 
MI Livonia, Chelsea Inds./RS. Elctms. ... 313-525-1155 
MI Livonia, Future Elctms. ............... 313-261-5270 
MI Livonia, Marshall Inds. ................ 313-525-5850 
MN Eden Prairie, Future Elctms. .......... 612-944-2200 
MN Plymouth, Marshallinds. .............. 612-559-2211 
MO Maryland Hgts., Chelsea lods. ......... 314-997-7709 
MO St Louis, Franklin Elctms. . . . . . . . . . . . .. 314-993-5333 
NH Hudson, C & H Elctms. ............... 603-862-1133 
NH Manchester, Cronin EIctms. ........... 603-624-0105 
NJ Camden, GRS Elctms. ................ 609-964-8560 
NJ Camden, PEl/Genesis ................ 609-541-4200 
NJ Clifton, J..Mar'EIctms. ................. 201-772-6400 
NJ Fairfield, Future Elctms. ............... 201-227-4346 
NJ Fairfield, Marshallinds. ............... 201-882-0320 
NJ Mt Laurel, Future Elctms. ............. 609-776-7600 
NJ Mt Laurel, Marshallinds. ............. 609-234-9100 
NJ Rutherford, JACO Elctms. . . . . . . . . . . . .. 201-942-4000 
NY Hauppauge, Future Elctms. ........... 516-234-4000 
NY Hauppauge, JACO Elctms. . . . . . . . . . . .. 516-273-5500 
NY Hauppauge, LI, Marshallinds. ........ 516-273-2424 
NY Johnson cny, Marshallinds. .......... 607-796-1611 
NY Liverpool Future "elctms. ............. 315-451-2371 
NY Rochester, Future Elctms. ............. 716-272-1120 
NY Rochester, Marshallinds. .......•.... 716-235-7620 
NY Rome, Rome Elctms. ................. 315-337-5400 

NC Charlotte, Dixie Elctms. ............... 704-377-4348 
NC Raleigh, Marshall Inds. . . . . . . . . . . . . . . .. 919-676-9882 
NC Winston-Salem, Dixie Elctms. ......... 919-724-5961 
OH Akron, AESCO ........................ 216-762-8618 
OH Columbus, AESCO ................... 614-862-6762 
OH Dayton, Marshall Inds. ................ 513-236-8088 
OH Solon, Marshalllnds. .................. 216-246-1786 
OR Beaver1on, Future Elctms. ............ 503-645-9454 
OR Beaver1on, Integrated Elctms. Corp. ... 503-641-1690 

. OR Beaver1on, Marshall Inds. ............. 503-643-5555 
OR Portland, Radar Elee. Co. ............. 503-232-3404 
PA Comwell Hgts., PEl/Genesis.. . . . .. . .. 215-673-0400 
PA McKean Advacom, Inc. ............... 814-476-7774 
PA Pittsburgh, Marshallinds. ............. 412-963-0441 
SC Columbia, Dixie Elctms. .....•......... 603-779-5332 
SC Greenville, Dixie Elctms. .............. 803-297-1435 
TN Gray, Dixie Elctms. ................... 615-477-3838 
TN Knoxville, Dixie Elctms. ............... 615-936-4131 
TX Austin, Marshall Inds. ................. 512-837-1991 
TX Canoltton, Marshallinds. ............. 214-770-0616 
TX EI Paso, Marshall Inds. . . . . . . . . . . . . . . .. 919-593-0706 
TX Houston, Marshall Elctms. ............ 713-895-9200 
TX Richardson, JACO Elctms. ............ 214-235-9575 
ur N. Satt Lake cny, Integrated Elctms. Corp. 

..........................•............ 801-296-1869 
ur Salt Lake cny, Future Elctms. . . . . . . . .. 801-972-8489 
ur San Lake cny, Marshall Inds. ......... 801-485-1551 
WA Bellevue, .Integrated Elctms. Corp. .... 206-455-2727 
WA Bellevue, Marshallinds. .. . . • . . . . . . . . .. 206-641-6600 
WA Redmond, Future Elctms. ............. 206-861-8199 
WA Richland, Radar EIee. Co. ............. 509-943-8336 
WA Seattle, Radar Elee. Co. . . . . . . . . . . . . ... 206-282-2511 
WA Spokane, Radar Elee. Co. ............. 509-747-3053 
WI Brookfield, Marshallinds. ............. 414-797-8400 
WI Milwaukee, Marsh Elctms. ............ 414-475-6000 
Can Calgary, Alberta, Future EIctms. . . .. . .. 403-235-5325 
Can Downsville, On!., Future Elctms. ....... 416-636-4771 
Can Edmonton, Alberta, Future Elctms. .... 403-436-2858 
Can Ottawa, Ont, Future Elctms. .......... 613-820-8313 
Can Pointe Claire, Que, Future Elctms. .... 514-694-7710 
Can Scarborough, Ont, Carsten Elctms. ... 416-495-9999 
can St Fox, Que., Future EIctms. . . . . . . . . .. 416-682-6092 
Can Vancouver, BC, Future EIctms. . . . . . . .. 604-294-1166 
Can Winnipeg, Man~oba, Future Elctms. ... 204-786-7711 

RTE DEL TEC CORP, 2727 Kurtz St, San Diego, CA 
92110, Tel: 619-291-4211, 800-854-2658, iRE><: 910-
335-1241; FSC No.: 52297; Empl: 200; Sis. MgT: Jeff 
Frank 

rXlil&POWERIMATE 

FAX: 619-291-2584 
RTE POWER/MATE, 2727 Kurtz St, San Diego, CA 

92110, Tel: 800-843-8544, 619-299-3800, TWX: 910-335-
1241; EI1l'L: 175 ......................... 001958-1959 

RTRON CORP, 7324 Lawndale, Skokie,lL 60076, Tel: 312-
679-7160, TWX: 910-223-0810; FSC No.: 19130; Sis. 
MgT: R Mclean 

FAX: 818-843-7953 
RTS SYSTEMS, INC., 1100 W. Chestnut St, Burbank, CA 

91506, Tel: 816-840-7119, iRE><: 194655; EmpL: 75; Sis. 
MgT: Shelley Brown Harrison; Dis/. MgT: Shelley Brown 
Harrison........................ B·l026; 001074-1075 

RUSH ENTERPRISES INC, 20 Hampshire Drive, Hudson, 
NH 03051, Tel: 603-886-9460; Empl.: 10; Sis. MgT: 
Richard Mulcahy 

RUSH/HOUSTON, INC, 600 l<ealrick, Sle C-40, Houston, 
TX 77060, Tel: 71 ~2-5151; SIs. MgT: Fred Murphy 

RUSSTECH ENGINEERING COMPANY, INC, 23322 
(D) Madero Road, Mission Viejo, CA 92691, Tel: 714-472-
0860 

RUSTAAK INSTRUMENTS, Mark IV Company, Ale. 2 
& Middle Rd., E Greenwich, RI 02818, Tel: 401-884-6600, 
800-332-3202, TWX: 710-387-1500; Empl: 250; Sis. MgT: 
John Olobri; Dist. MgT: John Olobri 
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Manufacturers and Sales Offices Directory 
RUTHERFORD RESEARCH, Box 249, Rutherford, NJ TX Houston, K-Tec (Kent) Elctms. .......• 713-780-7770 

Spring, Battery Pal<, Inc. ..............•. 713-367-9393, 
1-800-245-1136 

UT San Lake City, Standard Supp. Co. .... 801-486-3371 

07070, Tel: 201-933-2091; EmpL: 4; SIs. Mg': Dr. A TX 
Blanck; Dis/. Mgr: Dr. A. Blanck 

RVS ELECTRONICS, INC, 40 North St. Middletown, NY 
10940, Tel: 914-342-3199, TaEX: 820778; Empl: 15 

RYAN INTERNATIONAL CORP., 4800 Evanswood Dr, 
Columbus, OH 43229-6207, Tel: 614-885-3303; Empl: 30 
................................................. 001318 

RYE'INDUSTRIES, INC, 125 Spencer P~ P.O. Box M, 
Mamaroneck, NY 10543, Tel: 914-698-0060; Empl: 50 

S A B NIFE, INC, Div. of Sonesson, P. O. Box 100, 
George Washington Hwy, Uncoln, RI 02865, Tel: 401-333-
1170, 800-556-6764, TElEX: 92-9407; Empl: 150; SIs. 
Mg': Alan Feo; Dis!. Mg': Alan Feo 

SABRE COMMUNICATIONS CORP, 3400 Hwy 75 N., 
P.O. Box 536, Sioux City, IA 51102, Tel: 712-258-6690, 
FAX: 712-258-6250; FSC No.: 60346; SIs. Mg,: JIIt'I'Y W. 
Audus; Dist. Mg,: Richard Krone 

SABRITEC, 1733 Kaiser Ave, Irvine, CA 92714, Tel: 714-
660-1970, TaEX: 679401, FAX: 714-660-9136; FSC No.: 
58795; Empl: 35 

SAFE POWER SYSTEMS, 528 W. 21st St, Tempe, AZ 
85023, Tel: 602·894-6864 

SAFE POWER SYSTEMS, Acme Electric 
Corporation, 528 W. 21 st St, Tempe, AZ 85282, Tel: 602-

VA Falls Church, Penott Engrg. Labs, Inc. • 
........ " .............. " .. . .. . . .•.•... 703-532-{)700 

WA Redmond, Energy Sis. (N.) ............ 208-883-2343 

SAFT AMERICA, INC., Portable Battery Division, 
711 Industrial Blvd, Valdosta, GA 31601, Tel: 912-247-
2331, TaEX: 547-620; Empl: 1200; Sis. Mgr: R Bartmes 
.................................... 001428,1483-1490 

Local Sales Offices & Reps 
CA Chatsworth, SAFT America, Inc. . . . . . .. 818-998-0626 
CA Granada Hills, SAFT America, Inc. .... 818-360-1853 
CA Redwood City, SAFT America Inc. .... 415-365-4539 
FL Boca Raton, SAFT America, Inc. ...... 305-338-7730 
GA Marietta, SAFT America, Inc. .......... 404-992-6950 
IL Carol Stream, SAFT America, Inc. . . . .. 312-690-8035 
IL Oak Forest, SAFT America, Inc. ....... 312-687-6690 
MA Hanover, SAFT America, Inc........... 617-871-0204 
MN Minnaapolis, SAFT America, Inc. .•.... 612-770-0082 
OH Columbus, SAFT America, Inc. ........ 218-861-1877 
PA Philadelphia, SAFT America, Inc. ...... 215-831-9520 

Local Disffibutors 
AZ Phoenix, Lynntronics ........•........ 602-433-0286 
AZ Tempe, Anjon Entprs. ................. 602-894-1332 
CA Carlsbad, Energy Concepts ........... 619-942-3144 
CA Chatsworth, Mill Comm Distrs., Inc. ... 818-998-3111 
CA Mountain View, Energy SIs. ........... 415-969-0800 
CA N. Hollywood, C.H. & M ............... 818-980-7358 
CA San Rafae( EIctms. Plus .............. 415-457-0466 
CO Englewood, Industrial Elctms. .... . . . .. 303-694-9444 
FL Anamonte Springs, TNR Tech. ........ 800-348-0601 
FL Hialeah, Pro Battery .................. 305-944-8800 
GA Decatur, ELS Prods. .................. 404-981-2268 
IL Downers Grove, Jabro Batteries ...... 312-964-9358 
IL Downers Grove, Telecomms. Oves., Inc. 

....................................... 800-323-7307 
MA Billerica, A. W. Mayer Co., Inc. ......... 800-225-6600 
MA Middleboro, Glynn Elctms. ............ 617-947-4262 
MI Uvonia, R S. Elctms. ................. 313-525-1155 
MI Livonia, Vidcom ...................... 313-261-9444 
MN Minnaapolis, D. C. Battery Prods. Inc, 

894-6864,FAX:602-921-0470; Sls.Mgr:RodPuIIen; Dis!. NM Albuquerque, Alliance EIctms., Inc .... . 
612-721-8547 
505-292-3360 
518-242-4800 
718-961-2103 
704-525-2421 
800-345-1295 
615-754-8179 
713-760-7770 
214-669-2600 
713-367-9393 
800-453-7036 

Mg,: Jim Heidenreich NY Deer Park, TNR Tech., Inc. .......... .. 

SAFT AMERICA INC., Box 1886, Valdosta, GA 31601, 
Tel: 912-247-2331, TaEX: 547620, TWX: 810-786-5866 
.................................... 001428,1483-1490 

SAFT AMERICA INC., 107 Beaver Ct, Cockeysville, MD 
21030, Tel: 301-771-3200, TWX: 710-862-2637 
.................................... 001428,1483-1490 

Local Sales Offices & Reps 
CA Chatsworth, Mike Murphy, Zone Mgr . 

...... ................................. 818-998-0626 
CA Grenada Hills, Don Sandler ........... 818-360-1853 
CA Redwood City, John Marciano ........ 415-365-4539 
FL Boca Raton, Vince Malkiewicz ..•...•.. 305-395-1535, 

800-328-5049 
GA Marietta, Doug Thompson, Zone Mgr. 

....................................... 404-992-6950 
IL Carol Stream, Tom Roberts ........... 312-690-8035 
IL Oak Forest, Dan Misheck, Zone Mgr. 

MA W. Hanover, Chuck Dare ............ . 
MN Maplewood, George Petrich ......... . 
OH Brownsville, Roy Edgar ............. .. 
PA Bensalem, MiRon Batley ............ .. 

Local Disffibutors 

312-687-8690 
617-871-0204 
612-770-0082 
218-861-1877 
215-831-9520 

AZ Tempe, Anjon Entprs. .......•......... 602-894-1332 
CA Chatsworth, Mil-Com Disllnc. ........ 818-998-3111 
CA Mountain View, Energy Sis. ........... 415-969-0800 
CA N. Hollywood, CH & M Emprs. ........ 818-960-7358 
CA San Rafae~ Elctms. Plus .............. 415-457-G486 
CO Englewood, Indl Elctms. .............. 303-694-9444 
FL Anamonte Springs, TNR Tech., Inc. ... 800-348-0601 
FL Ft Lauderdale, PA Inll :.............. 305-568-5799 
FL Hialeah, Pro Battery Specialists ....... 305-944-8800 
GA Decatur, as Prods. .... 800-521-2903,800-334-5086 
IL Downers Grove, Telecornm Oves. (lUI) 

......................... 800-323-7307,312-971-3460 
IL Rosemont Advent'EIctms. ............ 312-297-6200 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
IA Cedar Rapids, Advent EIctms. ........ 3)8-363-0221 
MA Billerica, A. W. Mayer ................. 617-229-2255 
MA Danvers, Generation Elctms. . . . . . . . . . • 617-777-4886 
MA Middleboro, Glynn EIctms. ............ ' 617-947-4262 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MN Minneapdlis, D.C. Battery Prods; Inc. .• 612-721-8547 
NM Albuquerque, Alliance EIctms. •....... 505-292-3360 
NY Deer PIt, TNR Tech., Inc. ............. 518-242-4800 
NY Rochester, Maslina Elctms. ........... 718-548-5373 
NC Charlotte, Electro Sys., Inc. .. . . • . . • . . . . 704-525-2421 
OH Cincinnati, Schuster EIctms. ........ ;. 218-425-8134 
PA Bensalem, Avex EIctms. .............. 215-638-3300 
TN Mt Juliet, Batteries UnHd ............. 615-754-.8179 

NY 
NC 
PA 
TN 
TX 
TX 
TX 
UT 
VA 

Flushing, W & W Assocs. ............ . 
Charlotte, Electro Sys., Inc. ........... . 
Bensalem, Avex Elctms. Corp. ....... . 
Mt Juliet Batteries UnlimHed ..•...... 
Houston, Kent EIctms. ............... . 
Richardson, Kent Elctms. ............ . 
Spring, Battery PI<. .................. .. 
Satt Lake City, Standard Supp. Co .... . 
Falls Church, Perrott Engrg. Labs, Inc. 
. . .. . . . .. . .. . . . . . .. . . .. . . .. .. .. .. . . . ... 703-532-0700 

WA Redmond, Energy Sis. ................ 208-883-2343 

SAGE LABORATORIES, INC, 11 Huron Dr, Natick, MA 
01760, Tel: 617-653-0844, TWX: 710-348-0390, FAX: 617-
653-5671; FSC No.: 07180; Sis. Mg,: Tony Cieri 

FAX: 219-262-8819 
SAIA INC" Div. of American Electronic 

Components, 1010 N. Main Street Elkhart IN 46514, 
Tel: 219-262-4418, TaEX: 25-8482 
.................................... 8-1252-1253,1660 

SAINT SWITCH, INC, 103 N. 11th Ave.,Box 604, St 
Charles, IL 60174, Tel: 312-377-3779, FAX: 312-377-7438; 
FSC No.: 60198; Empl.: 30 

SAMARIUS PRECISION INSTRUMENTS, INC, 300 
Seymour Ave., P.O. Box 377, Derby, CT 06418, Tel: 203-
735-7405. TWX: 710-451-2495; FSC No.: 18065; Empl: 90 

saR1tec 
FAX: 812-948-5047 

SAMTEC, INC., 810 Progress Blvd, P.O. Box 1147, New 
Albany, IN 47150, Tel: 812-944-6733, TWX: 81 0-540-6733; 
FSC No.: 55322; Empl: 150; Sis. Mg,: Mike Hynes 
.. . . .... .. . .. . .... . . . . . . ... ... ... .. . .. .. . .. C-1535-1545 

SAMTEC 

YOUR PARTNER FOR 
PORTABLE POWER 

Authorized Contract Distributor 
Assembler for SAFT/GOULD 

Rechargeable Batteries for 
Instruments and C-MOS 
and RAM Replacement 

• Custom Pack Service 
(48 Hours) 

• Same Day Shipments 

Nicad __ . Gelyte ... Lithium 
Call Toll-Free (Outside PAl 

1-800-345-1295 
AVEX 
ELECTRONICS CORP. 
Portable Battery Division 
P.O. Box 1026 
Bensalem, PA 19020 
215-638-1515 (In PAl 
FAX No. 215-638-9108 

SEE OUR THREE FULL 
PAGES IN SECTION 

Need Batteries? 

1W 
TECHNICAL, INC 

The Battery People 

Authorized Distributor 
and Assembler For 

j '~i f / GOULD 
Specializing in 

Nicads, Gel Type Lithium 
Batteries 

Replacements In-stock 
Immediate Delivery 

TNR TECHNICAL INC. 
402. S, North Lake Blvd .. SUite 1016 

Altamonte Springs. FL 32701 

TOLL FREE 
1-800-346-0601 
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SAMTEC. 
Local Sales Offices & Reps 

AL Madison, Southem flee. Rep ....... . 
AZ. Scottsdale, American Mktg., Inc. .... : .. 
CA Anaheim, WEl$Irep ................... . 
CA Campbell, Kottmeier ................. . 
CA Fallbrook, Gary Chilcote Assocs. ..... . 
CO Boulder, Front Range Mktg. : ......... . 
Fl Coral Springs, Hai Elec ............... . 
IL Lisle, W.G: Controls ..... . 
IN Indianapolis, Needler SIs. ............ . 
KS Parker, S. W. Wollard .•............... 
MD Gaithersburg, Naudain Assocs. ...... . 
MN Shorewood, Frank Anthony Mktg. .... . 
MO St Louis, S. W. Wollard/SaUnders ... . 
NM Albuquerque, C. T. Carlberg & Assocs. 

NY Great Neck, CSA Tylinski Assocs .... . 
NY Rochester, J. G. Welch .............. . 
NC Raleigh, B. T. Funderburk ............ . 
NC Raleigh, Century Elec. . .............. . 
OH Medina, J. C. Hofstetter .............. . 
PA Huntington Valley, lnacker SIs. ....... . 
RI Warwick, Schumacher & Yarrington .. . 
TX Plano, High Tech SIs. ................. . 
UT Midvale, Front Range Mktg. .......... . 
WA Redmond, Quadra Sis. ............... . 
WI Mequon, Badgerep .................. . 
PR Caguas, K D. Tronics ................ . 
Can Oakville, Ont., HaRronics ............. . 

Local Distributors 
AL Birmingham, Forbes ................. . 
AL Huntsville, Forbes ................... . 
AZ Phoenix, Force Elec .................. . 
CA Buena Pk., Cypress .................. . 
CA Chatsworth, Mileomm ............. . 
CA San Diego, Cypress ................. . 
CA San Diego, Southland ............... . 
CA Santa Clara, Cypress ................ . 
CA Sunnyvale, Abacus .................. . 
CO Englewood, Indl. EIec, Inc. . .......... . 
CO Wheat Ridge, Cypress ............... . 
CT East Haven, J.V. Elec ................. . 
CT Yatesville, Schaal, Inc ................ . 
Fl Winter Pk., Deanco .................. . 
GA Marietta, Deanco .................... . 
IL Addison, BeHord Elec. . .............. . 
IN Carmel, ARex· ........................ . 
MD Gailhersburg, Deaneo ............... . 
MD Middletown, Current Comps. .... : .... . 
MA Burlington, Schaal, Inc. ............... . 
MA Canton, Impact SIs. .................. . 
MI Grand Rapids, Calder Elctms. ........ . 
MN Hibbing, Minn Tech .................. . 
MN New Brighton, Parts 1 .............. . 
MO Kansas Cify, Elec. Supp. ............. . 
MO St Louis, Franklin Elec. . ............. . 
NJ Fairfield, Deanco .................... . 
NM Albuquerque, Walker Elec ............ . 
NY Hauppauge, Broadline Elec ........... . 
NY Rhaca, Deanco ...................... . 
NC Raleigh, Century Elec. . .............. . 
NC Raleigh, Deaneo ..................... . 
NC Winston-Salem, Kirkman Elee. ....... . 
OH Cincinnati, Schuster ................. . 
OH Twinsburg, Schuster Elec. . .......... . 
OR Tualalin, Moore ..................... . 
PA McKean, Advacom .................. . 
PA Norristown, Century Elec. . ........... . 
TX Dallas, Cypress ...................... . 
TX Stafford, Southwest .................. . 
VA Virginia Bch, Deaneo ................ . 
WA Redmond, Priebe Elec. . ............. . 
WI Milwaukee, Marsh ................... . 
Can Montreal, Que, Ferro Technique Ltd .. 
Can Scarborough, Ont., Carsten Elctms. Ltd 

205-461'-8925 
602-948-2778 
213-404-3881 
408-371-8700 
619-728-7678 
303-443-4780 
305-752-7520 
312-963-5954 
317-255-8056 
913-898-6552 
301-258-5040 
612-474-2850 
314-576-4650 

505-888-3883 
516,466-9070 
716-244-1100 
919-846-2373 
919-782-2116 
216-241-4880 
215-947-5660 
401-884-5671 
214-612-0216 
801-566-2500 
206-883-3550 
414-241-9200 
809-746-0275 
416-844-2121 

205-251-4104 
205-837-1579 
602-437-1060 
714-521-5230 
818-998-3111 
619-292-5613 
619-578-6634 
408-980-2500 
408-732-2000 
303-694-9444 
303-431-2622 
203-469-2321 
203-269-3779 
305-671-5100 
404-429-0126 
312-691-1100 
317-848-1323 
301-848-5444 
301-473-5333 
617-272-1506 
617-821-1500 
616-698-7400 
218-262-5228 
612-633-8079 
816-931-0250 
314-993-5333 
201-575-7960 
505-883-2992 
516-231-4100 
607-257-4444 
919-782-2116 
919-851-2065 
919-722-9131 
513-489-1400 
216-425-8134 
503-692-5333 
814-476-7774 
215-831-5400 
214-869-1435 
713-240-4000 
804-499-3322 
206-881-2383 
414-475-6000 
514-341-3450 

. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 416-495-7705 
Can Surrey, Be,Mernco ................... 604-590-1553 

S & EI MANUFACTURING, Box 832, Northridge, CA 
91324, Tel: 818-349-4111, TWX: 910-493-1252; FSC No.: 
24152; ErnpL: 65 

SANDERS ASSOCIATES, INC., ECBD, A Lockheed 
Company, 955 Perimeter Rd, Manchester, NH 03108-
8500, Tel: 603-845-5548, TWX: 710-220-1845; FSC No.: 
31837; Empl.: 760; Sis. Mgr: James Korcuba; Dist. Mgr: 
James Korcuba 

SANDERS ASSOCIATES, INC., A Lockheed 
Company, EMC Dept, 95 Canal Sl, Nashua, NH 03061-
2004, Tel: 603-885-3602, TELEX: 94-3430, TWX: 710-228-
1894, FAX: 603-885-2066; FSC No.: 94117; Sis. Mgr: 
(EMC) R BoSSari 

SANDERS ASSOCIATES, INC., MICROWAVE, 955 
Perimeter Rd, Manchester, NH 03108, Tel: 603-845-6000 
Ext 4299, TELEX: 710-220-1845; Ernpl.: 760; Sis. Mgr: 
James C. Korcuba 

Manufacturers and Sales Offices Directory 

•• _. S_&_H_IN_D_U_ST_R_I_ES_,_IN_C_. 

FAX: 215-822-3417 
S & H INOS., 2257 North Penn Rd., Hailieid, PA 19440, Tel: 

215-822-7211; Empl.: 50; Sis. Mgr: Frank PicCiano 
.......................................... 0-1960,2150 

SAN FERNANDO ELEC. MFG., SFE Teehnlg. 

SANFORD-MILLER CORP" 8 John St, Lynbrook, NY 
11583, Tel: 516-593-2025, 800-845-5900; Empl.: 10 

SAN FRANCISCO CUSTOM LABEl, 999 Blandford 
Blvd., Redwood Cify, CA 94062, Tel: 415-573-6365; Empl: 
27; Sis. Mgr: D. R Zamzow 

SANKEN ELECTRIC CO., L TO., Overseas 
Operations, 1-22-8 Nishi-Ikebukuro, Toshima-ku, Tokyo, 
Japan 171, Tel: 03-986-6184, TELEX: 272-2323 SANKEN 
J; FSC No.: 03-966-8837; Empl: 4,830; Sis. Mgr: K 
Imaizumi; Dist. Mgr_' Kerry Ochiai 

SAN-O INDUSTRIAL CORP., 85 Orville Dr, Bohemia, NY 
11716, Tel: 516-567-5556, TWX: 510-228-7701, FAX: 516-
567-5128; Empl.: 50; Sis. Mgr: S. Terry/P. Wernick/A 
Konon 

SANTA BARBARA RESCH. CTR., 75 Coromar Dr, 
Goleta, CA 93117, Tel: 805-968-3511, TELEX: 910-334-
1865, TWX: Hacsbar; Ernpl.: 2025; Sis. Mgr: OK SmHh 

SANTA FE TEXTILES, Barcel Wire & Cable, 3151 W. 
Adams Sl, Santa Ana, CA 92704-5883, Tel: 714-751-7733, 
TELEX: 910-595-1959; FSC No.: 31415; Empl.: 20; Sis. 
Mgr: Mike Ross 

SJWlYO 
SANYO ENERGY CORPORATION 

FAX: 619-690-2122 
SANYO ENERGY CORP., 1201 Sanyo Ave., San Diego, 

CA 92073, Tel: 619-690-6620; Empl.: 500; . Sis. Mgr_' 
Joseph A Carcone ............................. D·1491 

Local Sales Offices & Reps 
CA San Diego. Sanyo Energy ............ . 
CO Denver, West Inc ..................... . 
FL Gainesville, Sanyo Energy ........... . 
IL Bensonville, Sanyo Elec., Inc. . ... . 
MN Edina, Hanna-Lind Ltd. ........... . 
NJ Little Ferry, Sanyo Energy ....... . 
TX Austin, Swearingen SIs. .......... . 
UT Centerville, West Inc. . ............... . 
UT SaR Lake Cify, Stand Supp ........... . 

Local Distributors 
CA Long Bch, Battery Specialists ... . 
CA San Jose, Powell Elctrns. ........ . 
CO Denver, Car-Go Battery Co ....... . 
MA Stoughton, Adcour ............... . 
NJ Clifton, Engrd. Assemblies ........... . 
NC Raleigh, Engrd. Assemblies .......... . 
NC Winston-Salem, Progressive Technigs, 

OR Aloha, Elctm. Concepts .............. . 
PA Philadelphia, Powell Elctrns. ......... . 
TX Houston, Kent Elctms. ............... . 
WA Seattle, Rep West ................... . 

619-690-6620 
303-477-8180 
904-376-6711 
312-595-5600 
612-925-5700 
201-841-2333 
512-339-8683 
801-295-5544 
801-486-3371 

213-437-1809 
408-943-9020 
303-296-8763 
617-784-8123 
201-340-0600 
919-790-9700 

919-761-1375 
503-842-9715 
215-365-1900 
713-780-7770 
206-283-8351 

SANYO SEMICONDUCTOR CORP" 7 Pearl Cl, 
Allendale, NJ 07401, Tel: 201-825-8080, TELEX: 135138 
SANYOSEMI ALNJ; Empl.: 22; Sis. Mgr: Koichi Takahashi; 
Dist. Mgt: Aki Goto 

SAPHIKON, INC, 51 Powers Sl, MiHard, NH 03055, Tel: 
603-673-5831, TELEX: 95-3067, FAX: 603-673-1255; 
Empl: 32; Sis. Mgr_' Paul Sullivan 

SARONIX, 4010 Transport at San Antonio, Palo ARo, CA 
94303, Tel: 415-656-6900, TELEX: 348465, FAX: 415-856-
4732; FSC No.: 61441 ; Empl.: 32; Sis. Mgr: Dean Ransom; 
Dist. Mgr: Dean Ransom ................ !'-.1458-1462 

Local Sales Offices & Reps 
AL Huntsville, Electrarnark, Inc. ........... 205-883-9948 
CA Fallbrook, Gary Chilcote Assocs. ...... 619-728-7678 
CA Irvine, Saronix ..................... :.. 714-955-1220 
CO Denver, Lindberg Co. ................. 303-758-9033 
FL ARarnonte Springs, SIs. Engrg. Concepts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-682-4800 
FL Deerfield Beach, Sis. Engrg, Concepts 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305-426-4601 
FL St P~ersburg, Sis. Engrg. Concepts Inc. 

....................................... 813-823-8221 
GA Norcross, Electramark, Inc. . . . . . . . . . . . . 404-446-7915 
GA Snellville, J & B SIs., Inc. .............. 404-985-1940 
IL Elk Grove VI, Parcom, Inc. ............ 312-226-6360 
IN Kokomo, Schillinger Assocs., Inc ...... 317-455-2708 
KS Kansas Cify, Be Elctm Sis., Inc. ...... 913-342-1211 
KS Wichita, Be Eictm. Sis., Inc. ........... 316-722-0104 
MA Hingham, Northeast Reps., Inc. ....... 617-749-8700 
MI Jenisen, R C. Nordstrom & Co. ....... 616-457-5762 
MI Southfield, R C. Nordstrom & Co ...... 313-559-7373 
MO St Louis, Be Elctm. SIs. .............. 314-521-6883 
NV Reno, Galena Technlg. Grp. ......•... 702-766-5030 
NJ Cherry Hill, Trinkle SIs. ................ 609-795-4200 
NJ Englewood, Harold Gray Assocs. ..... 201-894-0894 
NM Albuquerque, Lindberg Co.. 505-881-1006 
NC Raleig" J & B SIs. .................... 919-763-9440 
OH Dayton, J. C. Hofstetter ............... 513-286-1010 
OH Medina, J. C. Hofstetter............... 216-241-4880 
OK Tulsa, Logic 1 ........................ 918-494-0765 
OR Beaverton, William J. Purdy Co. ....... 503-841-9373 
TX Austin, Logic 1 SIs. ................... 512-45901297 
TX Richardson, Logic 1 SIs. .............. 214-234-0765 
UT SaR Lake Cify, Lindberg Co. 801-277-2643 
WA Redmond, William J. Purdy Co ........ 206-882-3144 
EXP CA, Palo ARo, SaRonix ............... 415-856-6900 
Can Rexdale, Ont., Bestec Elctms. ......... 416-674-1330 

Local Distributors 
CA Anaheim, Deco Elctms. ............... 714-830-8252 
CA Manhattan Bch, Prime Electro Prods. 

213-379-3842 
CA Manhattan Beach, Prime Electro Prods. 

....................................... 213-379-3842 
CA San Diego, Deco Elctms. ............. 619-693-1595 
CA San Diego, Southland Comps. ........ 619-578-6630 
CA Sherman Oaks, Delay Line Dists., Inc. 

CA Sunnyvale, Target Elctms. ........... . 
CO Englewood, Indl. EIctms. ............. . 
IL Palantine, Technlg. SIs. Inc. .......... . 
IN Indianapolis, MAR Elctrns., Inc ........ . 
KS Overaland PI<., Chelsea Inds. ......... . 
MD Columbia, Aztech EIctms., Inc. ....... . 
MI Livonia, Chelsea Elctms./RS ........ . 
MO Maryland Hgts., Chelsea EIctms./Olive 

NH Atkinson, Astrum EIetms., Inc ......... . 
NJ Camden, General Radio Supp. Co .... . 
NJ Whippany, ADI ....................... . 
NY Hauppauge, Chelsea Elctms./Fairrnont 

NY Mt Vernon, OAR ..................... . 
NY Stonybrook, Dove EIctm. Comps. .... . 
NC Raleigh, Sager/Service Plus ......... . 
OR Portland, Radar Elec. Co. . ........... . 
PA McKean, Advacorn, Inc ............... . 
TX Richardson, Ewing Elctms., Inc. ...... . 
UT Sail Lake Cify, Standard Supp ........ . 
WA Seattle, Radar Elee. Co ............... . 
WI Milwaukee, Technlg. SIs. Inc .......... . 
Can Downsview, Ont., Westburne Elctms. 

818-966-9455 
408-734-5611 
303-694-9444 
312-991-6600 
317-833-6699 
913-362-1923 
301-995-8800 
313-525-1155 

314-426-4500 
603-886-3399 
609-964-8383 
201-428-0510 

516;231-3313 
914-699-2224 
516-689-7733 
919-650-9550 
503-232-3404 
814-476-7774 
214-231-6725 
801-486-3371 
206-282-2511 
414-786-5015 

416-835-2980 

SAVOY ELECTRONICS, P.O. SQx 5727, Fl Lauderdale, 
FL 33310, Tel: 305-563-1333, 800-327-1282, FAX: 305-
563-1378; FSC No.: 13075; Ernpl: 50; Sis. Mgr: J. Marlowe 

SAWTEK INC., P.O. Box 609501, Orlando, FL 32860-9501, 
Tel: 407-888-8860, TELEX: 514083,TWX: 810-862-0835; 
FSC No.: 58068; ErnpL: 150 .................... A·1463 

Local Sales Offices & Reps 
AL Huntsville, L & 0, Inc. ................. 205-837-1469 
AZ Scottsdale, Faser Tech. Sis. .......... 602-948-4404 
CA Los Alios, Cain-WhHe & Co. .......... 415-848-6533 
CA Van Nuys, R-L Assocs. ............... 818-782-7826 
FL Mailland, D. J. Ellis & Assocs. ......... 305-645-1101 
GA Atlanta, L & 0 ........................ 404-395-7079 
IL Elk Grove Vt, Oasis Sis. Corp. ........ 312-640-1650 
IN Fl Wayne, J & B Engrg. Sis. Co ....... 219-483-2813 
KS Overland Park, Barnes-Midwest SIs. ... 913-469-9688 
MD Burtonsville, Eastem Instr. Corp ....... 301-384-8500 
NH Merrimack, John Callahan Assoc, Inc. 

NJ Clarksburg, Micro-Lambda ...•........ 
NY Buffalo, Qualify Comps. .............. . 
NY Manlius, Qualify Comps. ............. . 
NY New Rochelle, Rober1 Diamond, Inc. .. 
NC Greensboro, L & D Inc. .............. . 

603-424-5700 
609-259-0400 
716-837-5430 
315-662-8885 
914-832-2828 
919-292-3201 

778 North American offices only. For worldwide reps & distributors,· see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
NC Raleigh, L & D Inc. .•. . . .. . . . . . • . . . . • . . 919-876-5301 
TX Richardson, Vector Sis. •.••........•.. 214-234-4291 
WA Bellevue, Csin-WMe & Co. ........... 206-462-2118 
WI Brookfield, Oasis SIs. Corp. ........•.. 414-782-6660 

SAXTON WIRE AND CABLE, 215 N. Ale. 303. Congers. 
NY 10920, Tel: 914-268-8848, 8ClO-431-2774, 800-872-
9866, FAX: 914-288-7542; FSC No.: 16164; ErnpL: 75; Sis. 
Mg,: Bill Cullen 

SAYlOR ELECTRONICS INn .. INC .. 1824 Calash Dr .. 
Carson City, NV 89701, Tel: 702-883-4184; ErnpL: 4 

~f§C~INJ~~ 
~~ UNIT OF ZERO CORPORATION 

FAX: 818-444-3953 
SCANBE, Unit of Zero Corporation. 3445 Fletcher 

Ave., EI Monte, CA 91731, Tel: 816-579-2300, TWX: 910-
587-3437; ErnpL: 125; Sis. Mg,: Frank Cooper/Gaty 
Sm~h; Dis!. Mg,: Annamrie Trunco ..........•. C-1091 

Local Sales O/iices & Reps 
AZ. Phoenix, Holder Hauer. . . . •. . . . . . . . . .. 602-242-4025 
CA Concord, Quallech North .•.........•. 415-68().1800 
CA Corona, Assocd. Rep Network........ 714-371-6280 
CA Orange, Quaftech South .............. 714-639-9820 
CA San Diego, Mesa Engrg. ............•. 619-276-8021 
CA Sunnyvale, Quaftech North ........... 406-732-4800 
CA Thousand Oaks, Quaftech South ..... 805-495-7100 
CO Denver, Holder Hauer •......•........ 303-427-3443 
CT Stamford, Tech Applications Assocs. .. 203-327-2934 
FL CasselberTy, Dyne-A-Mark •........... 407-629-5557 
FL Clearwater, Dyne-A-Mark ............. 813-441-4702 
FL Fllauderdale, Dyne-A-Mark . . . . • . . . .. 305-771-6501 
GA Noreross. MIn. Electro Prods., Inc. . . . .. 404-446-5594 
IL Elk Grove Village, Control Sis. ........ 312-595-2110 
KS Lenexa, Midtec ....................... 913-541-0505 
MD Rockville, Spectro .......•............ 301-294-9770 
MA Westborough, Tech. Applications Assocs. 

. . . .. .. ... .. . .. . .. .. . . .. . .. ..... .. . .. .. 617-366-9781 
MI Grosse Pl PI<.. Greiner Assocs. ....... 313-499-0186 
MN Edina. Micro Resources .............. 612-83().1454 
MO Sl LOUis, Midtec .....•..•......•...... 314-275-8666 
NJ Springfield, Gebhardt Mktg. ........... 201-376-4415 
NM Albuquerque, Neico Electronix .. . . . . .. 505-293-1399 
NM Albuquerque. S & S T echnlgs. ....•... 505-255-5599 
NC Wake Forest. MIn. Electro Prods. ..... 919-556-7103 
OH Richfield, Geotronix ..•.........•...... 216-659-6100 
OH Trotwood, Geotronix . .. . •. . . ... . . ..... 513-252-6700 
OK Stillwater, Acudata ................•... 405-743-1886 
OR Beaverton, Thorson Co. . . . . . . . . . . . . . . . 503-644-5900 
PA Allison PI<., Monument Tech. .......... 412-487-1770 
PA Jenkintown, Monument Tech. ......... 215-884-3737 
TX Austin, Acudata ...•...........•....... 512-476-1018 
TX Houston, Acudata •...........•....... 713-580-2451 
TX Plano, Acudata ...•................... 214-424-3567 
lIT Saft Lake City, Holder Hauer . . • . . . . . .. 801-532-2111 
WA Bellevue, Thorson Co. ................ 206-455-9180 
WA Lynnwood, Blai, Hirsh Co, Inc. •. . . . . . . 206-774-8151 
WI Thiensville, Control Sys. .............. 414-242-4580 

Local Distributors 
AZ. Phoenix, Cetec .....•................. 602-272-7951 
CA Fountain Valley, Cornps. ctr. .......... 714-979-0433 
CA San Jose, Rose EIcIms. ......•....... 406-263-9700 
CA South Gate, Cetec .................... 213-773-6521 
CO Englewood, Hal~Mark ................ 303-79().1662 
CT BelheL Heilind Elctms. ...........•..•. 203-797-8800 
CT East Haven, J. V. EIcIms. .............. 203-469-2321 
FL Orlando, Hal~Mark Elclms. ...•.•..... 305-855-4020 
FL Pompano Bell.. HaI~Mark EIcIms. •..•. 305-971-9280 
IL Wooddland, HaI~Mark Elclms. ..•..... 312-860-3600 
IN Indianapolis, Advent EIcIms. ........•. 317-872-4910 
KS Lenexa, Hal~Mark Elctms. ............ 913-888-4747 
MO Columbia, Hal~Mark EIcIms. ....•..•.. 301-986-9800 
MO Jessup, Treeko SIs. .. . .. .. .. . . . . . ..•.. 301-470-3300 
MA Newton, Greene-Shaw.. . . ... . . . . ..••. 617-969-8900 
MA Wilmington, Heilind EIcIms. ......•.•.. 617-657-4870 
MI Livonia, RS. Elctrns. ...............•.. 313-525-1155 
MN Eden Prairie, Hal~Mark Elclms. ....•.. 612-941-2800 
MN Minneapolis, Indl Cornps. ............. 612-831-2666 
MO Earth City, Hal~Mark Elctrns. .......... 314-291-5350 
MO Sl LOUis, Olive EIcIms. ....•.......... 314-426-4500 
N.I Cranford, Garden State Elclms. ....... 201-272-6400 
NM Albuquerque, International Elctrns. .... 505-345-8127 
NY Bohemia, Car-Lac EIcIms. ......•..... 516-567-4200 
NY Buffalo, Summ~ EIcIms. ....•......... 716-887-2800 
NY Lynbrook, Peerless Radio. . .•. . .. . .. .. 516-593-2121 
NY Rochester, SummR Elclms. .......••.. 716-334-8110 
NC Raleigh, Hal~Mark Elctms. ......•.•... 919-872-0712 
OH Solon, Hal~ark Elctrns. ., . . • . . . . . . . .. 216-349-4632 

OR Beaverton, Rose EIec. Distr. Co. ...... 503-629-9288 
PA Essington, Tri-Com .......•. .'......... 215-521-3080 
TX Austin, Hal~Mark Elclms. ............. 512-256-8848 
TX Dallas, HaI~Mark Elclms. ............. 214-553-4300 
TX Dallas, International Elclms. . . . . . . . . . .. 214-233-9323 
TX Houston, Hal~Mark EIcIms. ............ 713-781-6100 
WA SaallIe, RV. Wealherford ....•........ 206-575-1340 
WI Milwaukee, Marsh EIcIms. ............ 414-475-6000 

SCANNING DEVICES, INC, 108 Elm St. Waftham, MA 
02154, Tel: 617-891-8991; EmpL: 12; Sis. Mg,: David 
Chanoux 

SCHAEVITZ ENGINEERING, u.s. 130, Union Ave, 
Pennsauken, NJ 08110, Tel: 609-662-6000, TWX: 710-
892-0714; FSC No.: 93190; ErnpL: 325; Sis. Mg,: Charles 
Gaver 

SCHAFFNER EMC. INC., Components DIvision. 
825 Lehigh Avenue, Union, NJ 07083, Tel: 201-851·0644, 
60().367-5566, TELEX: 685-3444, FAX: 201-487-1330; 
Sis. Mg': Ken Schnitzer ..........•............. A-1691 

Local Sales Offices & Reps 
AL Huntsville, EIctm Mfrs. AgIs. .......... 205-B3().403O 
AZ. Tucson, Clemick & Assocs. ........... 602-744-4003 
CA Los Angeles, Universal Cornps. ....... 213-641-4255 
CA Palo Aftc. Mollard Mktg. .. . . . . . . . . . . . .. 415-981-0456 
CO Denver, Delftron Co. .................. 303-373-0300 
FL Orlando, Honey Co. .. . . .. . . . . .. . . . .... 305-299-1000 
GA RoswelL EIcIm. Mfrs. Agl ............. 404-992-7240 
IL Highland PI<., Bransky SIs. ....•....... 312-433-2375 
IN Indianapolis, Mktg. Engrs.lnc. ......... 317-872-5886 
MD Randallstown, Beacon North. . . ... .. .. 703-476-2480 
MA Milffs, Selmark Assocs. ............... 617-376-2914 
MI Holland, Com-Tek Sis. ................ 616-399-7273 
MN Mendota HgIs.. G-II SIs. .. . . . . . . . . . . . . . 612-454-3086 
MO Hazelwood, Jim Moore & Assocs. ..... 314-731-2240 
NJ Cliflon,RO.l. SIs. ..................... 201-340-1515 
NJ Marfton, BGR Assocs. ....•........... 609-483-1020 
NY Rochester, H. C. Johnson Agys. .. . . . . . 716-586-0777 
NC Charlotte, Elctrn. Mfrs. AgIs. ........... 704-365-0547 
OH Cleveland, Cornps. Inc. . . . . . . . . . . . . . . .. 216-243-9200 
OR Portland, Harry Levinson Co. . . . . . . . . . . 503-245-1902 
TX Dallas, D.l. SIs. ....•.................. 214-783-8876 
VA Sterling. Beacon North . .. .. . . . . . . . .. .. 703-476-2480 
WA SaaIIIe, HarTy Levinson Co ............ 206-382-1300 

Local Distributors 
AZ. Tempe, AcacialVWR Elec. ............ 602-894-2874 
CA Buena PI<.. Cypress Elclms. ........... 213-744-0355 
CA Gardena, Cal Sw~ch .. . . . . . . . . . . . . . . . . 213-770-2330 
CA Irvine, AcacialVWR Elec. ............. 714-666-0834 
CA Manhattan Bch, Prime Electro Prods. 

CA 
CA 
CA 
CA 
CA 
CA 
CO 
CT 
IL 
MD 
MA 
MA 
MI 
MN 
MO 
NV 

NJ 
NJ 
NJ 
NY 
NY 
PA 
TX 
TX 
WA 
WI 

San Diego, Acacia/VWR Elctrns. .... . 
San Diego, Cypress EIcIms. ......... . 
San Diego, Southland Cornps. .......• 
San Jose. Rose Elclms. ....•......... 
Santa Clara, Cypress Elctrns. ........ . 
Sunnyvale, AcacialVWR Elec. . ......• 
Lakewood, AcacialVWR Elctms. ..... . 
Bridgeport. Millenium SIs. ...•......... 
Schaumburg. QPS Elclms. ........... . 
Columbia, OK Elclms. ............... . 
Canton, Impact Sis. .................. . 
Framingham, Now Elctms. ..•......... 
Grand Rapids. AM Elctms. ........... . 
New Brighton, Chris Elctms. ......... . 
Sl Charles, Finnigan Elclms. .....• , .. . 
Rancho Cordova, Acacia/VWR Elclms. 

Kenilworth, F_ated Purchasers .... 
Moorestown, Marlac .......•.......... 
Parsippany, Fabe Electro SIs. ........ . 
Rochester, Masline Elclms. ......•.... 
Ronkonkoma, Baldwin Cornps. ....... . 
McKeen, Advacom •.................. 
Plene, Tactic Elctms. ................ . 
Richardson, Comp. Tech. Corp. . .•..•. 
Seattle, Kam EIcIms. •................. 
Racine, Badger EIcIms. .......•.•..... 

213-379-3642 
619-565-4365 
619-535-0011 
619-578-6630 
406-263-9700 
406-98().25oo 
406-745-7200 
303-232-2882 
203-372-2037 
312-884-6620 
301-621-5775 
617-821-1500 
617-872-5816 
616-531-9300 
612-631-2647 
314-946-6201 

916-636-1861 
201-272-0505 
609-234-4200 
201-299-1123 
716-546-5373 
516-588-5700 
814-476-7774 
214-422-0777 
214-437-2211 
206-382-1300 
414-637-1256 

SCHAFFNER 

FAX: 201-467-1330 
SCHAFFNER EMC, INC" Instr, Diy" 825 Lehigh 

Avenue, Union, NJ 07083, Tel: 201-851-0644, 800-367-
5566, TELEX: 685-3444; SIs. Mg,: Albert A. Chiaravallo 
................................................. [)O1319 

SCHRAC 
LocsJ Safes Offices & Reps 

AL Sci. Dvcs.. s.E. ...•.••.•.........•..... 205-536-1969 
AZ. Odyssey I .......•.•.........•..•..... 602-246-8848 
CA (North), Microwave Mess. . . . . . . . . . . . .. 415-646-0377 
CA (South), Advanced Prods. Sis. ........ 816-706-8351 
CO Odyssey I ..•................•.....•.. 303-773-8176 
DC Electra Tech ........•.•..•. , •. ... .. ... 703-670-6962 
FL Sci. Dves.. s.E. ........................ 305-841-8180 
GA Sci. Dvcs.. s.E. ..............•......... 404-979-7971 
IL Loren F. Green/Can. .•..•............ 312-593-0282 
IN Carter, McCormick & Peirce ....•..... 317-2#1885 
KY Certer, McCormick & Peirce .......••. 513-836-0951 
MD Electra-Tech .........•............... 301-877-0344 
MA Intersell .............•.........•...... 617-273-3844 
MI Carter, McConnick & Peirce .......... 313-477-7700 
MN Loren F. Green/Minn. . . . . . . . . . . • . . . . . . 612-571-6666 
MS Sci. Dvcs.. S.E. ..............•........• 904-651-4407 
NJ (South), Robert Meyers Assocs. ..•... 215-224-1863 
NM Odyssey I ...........•.........•.....• 505-285-6645 
NY (Metro), Bylec ..........•............. 516-781-7400 
NY (State), Lablronics .........•.......... 315-455-7314 
NC Sci. Dves.. S.E. .......................• 919-785-5776 
OH Carter, McCormick & Peirce .......... 216-779-5100 
OK Jim Wisdom & Assocs. ............... 916-665-8899 
OR Syntek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 503-636-6793 
PA Roebert Meyers Assocs. .........•.... 215-224-1863 
TX Jim Wisdom & Assocs. ...........•... 214-470-9093 
lIT Odyssey I ....•...•.••.••............. 801-531-1216 
VA (North), Electra-Tech ..•.............. 703-670-6962 
VA (South), Electra-Tech ............•.... 604-834-2417 
WA Syntek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206-486-0394 
wv Carter, McCormick & Peirce .......... 412-733-7490 
Can (East), Amos, Mitchell & Assocs. ...... 416-584-2238 
Can (West), Jerome & Francis Co. ......... 604-986-1286 

SCHAUER MANUFACTURING, 4500· Alpine Ave., 
Cincinnati, OH 45242, Tel: 513-791-3030, TELEX: 21-
4576; ErnpL: 195; Sis. Mg': A. A. Groenewold; Dis/. Mg': 
Dan Shaw 

SCHLAGE ELECTRONICS, 5452 Betsy Ross Drive, 
Santa Clara, CA 95054-1102, Tel: 406-727-5170, FAX: 
406-727-6707; ErnpL: 200 

SCHLUMBERGER INSTRUMENTS, Schlumberger 
Technologies. 20 North Avenue, Burffngton, MA 01803, 
Tel: 617-229-4825, ESYLNK: 5106007263, FAX: 914-592-
9328; FSC No.: 1 T316; ErnpL: 44; SIs. Mg,: John Jansen 

SCHONSTEDT INSTRUMENT CO. 1775 Wiehle Ave., 
Reston, VA 22090, Tel: 703-471-1050, TWX: 710-833-
9860; ErnpL: 45 

SCHOn CORP. 1000 Parkers Lk. Rd., Wayzata. MN 
55391, Tel: 612-475-1173, TWX: 910-576-2984; FSC No.: 
80023; EmpL: 325; Sis. Mg': A. Schmitt 

SCHOTT ELECTRONICS, 42 Silvermine Road. Seymour, 
CT 06483, Tel: 203-881-0102, TWX: 710-451-8911, FAX: 
203-881-0098; ErnpL: 150; Sis. Mg': Ross Wieringe 

SCHOTT GLASS TECHNOLOGIES, INC. 400 York 
Ave., Duryea. PA 18642, Tel: 717-457-7485, TWX: 510-
671-4535; FSC No.: 23-169-1403; ErnpL: 500; SIs. Mg': 
Josef Nimmertroh 

SCHRACK NORTH AMERICA CORP., 1995 Pond 
Rd., Ronkonkoma, NY 11779-7209, Tel: 516-737-0099, 
TELEX: 646149, FAX: 516-737-2550; ErnpL: 10; Sis. Mg,: 
John Walsh; Dist. Mg': JamesAJmr ..... 8-1578-1584 

Local Safes Offices & Reps 
AL Huntsville, DHR Mktg. ....•......•...• 205-533-5165 
AZ. Glendale, Aspen Power ............... 602-931-9289 

Schrack 
The /.iiie·-.. ~ Largest 

Relay _ 
Distributor • 

In the World. "~ }/ 
~ .. _. ~ 

Over 
8.000,000 
Relays & 
Switches 
in Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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SCHRAC 
CA Arcadia, Van Got! & Assocs. .......... 818-445-9728 
CA Santa Rosa, Cummings & Assocs. North 

••... , ... . ... ..•.•. ..•..•.. ..•... . .•..• 408-247-11656 
CO Boulder, Stratford Grp. ..•........•...• 303-530-3194 
FL T8JT1l8, Florida Comps. ..•...........• 813-960-7044 
GA Atlanta, DHR Mkig. ....•..•.•......... 404-451-9848 
IL Wheaton, Chadra-Schilke & Assocs. .. 312~53-8126 
IN Indianapolis, C.c. EIctms. ...•.....•.•. 317-255-1508 
KS Shawnee Mission, Microtronics (K&M) 

MA Waltham, Gerber Sis. •............•... 
MN Rosevilla, TLC ...................... .. 
MO St Charles, Microtronics ....•..•...... 
NJ Lawrenceville, DVS Co ..•............. 
NJ Westwood, Jarms •...............•... 
NY Syracuse, PI Tronics ........•......... 
NC Raleigh, DHR .....•..•..•.........••.. 
SC Greenville, DHR Mkig. .......... , .... . 
TX Irving, Kite EIctms. •..•................ 
VA Richmond, DHR Mkig. ............•... 
WA Seattle, Krebs & Assocs. ............. . 
cart St Laurent, ElectrQrnalic Comps. Ltd. 

Local DIstributors 
CA Buena Pari<, Ford Elclrns. ............ . 
CA Santa Monica, Distributor Specialist .. . 
CT Hartford, Wes-Garde/Switch Controls 

913-262-1444 
617~eo-3334 

612-483-2226 
314-946-6500 
609-89601112 
201~90 

315-455-7346 
919-781-1961 
803-235-3594 
214-98s-0321 
804-359-6803 
20&285-8015 

514-337-1104 

714-521-8080 
213-393-9666 . 

. . . . . . •• . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .. 203-527-7705 
CT New Haven, Hatry Elclms. ...•........ 203-755-1181 
FL Lakeland, West-Garde/Swich Controls 

GA Norcross, Wholesale Ind. EIec., Inc. ... 
IL Carol Stream, Lectro Comps. ......•.. 
IL Crystal Lake, Sub Sem, Inc ........... . 
IA Boise, Bolen's Control House ........ . 
MD Gailharsburg, Axis Elclms. ...•......•. 
MA Andover, Aved Elclms. .............. .. 
MA Wilmington, Standard Elctrns. ........ . 
MI Troy, Empire EIctms. ................ .. 
MN New Brighton, Chris Elclms. .•........ 
NJ Oakland, Relsy Specialties ...•........ 
NY Buffalo, Summtt Elclms. ............ .. 
NY New Rochelle, Derf EIctms. .......... . 
OH Cincinnati, Schuster Distrs. ..•...•.... 
OR Portland, D-Four Controls ..........•. 
PA Redding, RAM. Motor Control ....... . 
SC Spartanburg, Harley's EIctms. ........ . 
TX Dallas, Off The SheH Comps. ........ . 
TX Garland, Industrial Equip. ............ . 
UT Sa" Lake Ctty, Ballard Supp ..•.......• 
WA Seattle, Radar Elec. Co. Inc. . .......•. 
WI Cedarburg, Lak ... View Elctms. Corp. .. 

813-644-7564 
404-447-8431 
312~0520 

815-459-4139 
208-375-3070 
301-840-9640 
617-657-9310 
617-65s-SOSO 
313-565-8130 
612-631-2647 
201-337-1000 
71s-~110 

914-235-4600 
215-42~134 

503-231-8058 
215-37607102 
803-582-7961 
214-247-0052 
214-271-5494 
801-972-2430 
2De-282-2511 
414-377-8250 

5chroFF(R) 

FAX: 401-738-7988 
SCHROFF INCORPORATED, Schroff GMBH, 170 

Commerce Dr. Warwick, RI 02886, Tel: 401-732-3770, 
TELEX: 952175; EmpL: 75; Sis. Mg,: Samuel Hopp 
................................................. (>1099 

Local Sales Offices & Reps 
AL Huntsville, 20th Century Mktg., Inc. . . . • 205-933-9281 
AZ Scottsdale, Luscombe Engr. .......... 802-949-9333 
CA Los Gatos, Luscombe Engrg. •..•..... 4060370-2020 
CA Pasadena, Luscombe Engr. . . . . . . . . . . • 213-684-2000 
CA San Diego, Luscombe Engr. .........• 619-549-9699 
CO Longmont, Luscombe Engrg, ......... 303-772-3342 
FL AHarnont'Springs. carter Assocs. ..... 3O~71-6800 
GA Norcross, 20th Century Mktg., Inc. .... 404-44&1999 
IL Hillside, Cadre Tech. Rep. ............ 312-449-3900 
IA Marion, MSB Assocs. ................. 319-377~261 
KS Roeland Pari<, MSB Assocs. .......... 913-432-2131 
MD Columbia, DeHa III Assocs. . . . . . . . . . . . . 301-730-0790 
MI Troy, c. B. Jensen .................... 313-843-0506 
MN Minneapolis, D. A Case Assoc. ....... 612-869-3700 
MO St Charles, MSB Assocs. ............. 314-946-5577 
NH Salem, Sales Engr. ... .... . .. .. .. .. .. .. 803-893-5521 
NJ Englewood, Sprung-Nussbeum ....... 201-569-5666 
NY Clifton Pari<, Bastian SIs. ........ '" .... 515-452-2026 
NY E. Syracuse, Bastian SIs. .. .. . .. .. .. ... 315-437-1482 
NY Fairport, Bastian SIs. .................. 7160223-0237 
NC Cary, 20th Centu!Y Mktg., Inc. .. :...... 919-481-3370 
OH Aurora, EMA .......................... 2160562-6104 
OH Centerville, EMA ...................... 513-433-2800 
OR Togard, Elctm Comps. Sis. ............ 503-245-2342 
PA H~ntington Valley, Omega Elclrn. SIs. 

....................................... 215-947-4135 
TN Knoxville, 20th carttury Mktg., Inc. :... 615-96&2099 
TX Austin, CMZ .......................... 512-255-1663 

Manufacturers and Sales Offices Directory 
TX Garland, CMZ .••.....•........•.....• 214-681-1414 
WA Mercer Island, Elctm. Comp. Sis. •...•• 2De-232-9301 

SCHROFF UK L m. Maylands Ave., Hernel Hempstead, 
Harts England HP2 4SG, Tel: 0442-40471/6, TELEX: 
825656; FSC No.: 0442 3508; Sis. Mg,: Mr. B. U. Kaupisch; 
Dist. Mg,: Mr. K G. Reynolds 

SCHURTER, INC., 1016 Clegg CL, Petaluma, CA 94952, 
Tel: 707-778-6311, TELEX: 17s-084; FSC No.: 61935; Sis. 
Mgr: Bruno H. Schurter ... A.1692-1693; C.1546-1548 

Local Sales Offices & Reps 
AL Athens, Effective Mkig. Force......... 205-233-2947 
AZ Scottsdale, Elclms. Tech. Sis. Assocs. Inc. 

. ... .. .......... . . .. .. . ... ... .. ..... ... 602-941-9137 
CA Fullerton, Gru Assocs. ................ 714-738-0903 
CA Moraga, Ruppert Sis. & Engrg. ........ 415-37s-8040 
CA San Jose, Ruppert Sis. & Engrg, •...•. 408-99&8717 
CO Lakewood, Criste&-Meade Co. ........ 303-232-0287 
FL POJT1)8no, IMR, Inc. ................... 305-942-2449 
GA Lawrenceville, Effective Mkig. Force .. 404-925-2080 
GA Lithia Springs, Effective Mktg. Force •. 404-945-4209 
IL Arlington HQIs., MJ Petersen & Assoc., Ltd. 

. .. . .. ....... . .. .... .. . . .. . ... . .. .. . ... 312-577~200 

IN Carrne~ Newton & Assocs............. 317-848-2016 
IN Indianapolis, CC Elclrn. Sis. ........... 317-255-1508 
MN Minnelonka, frank Anthony Mkig. . . ... 612-934-0773 
MS Jackson, Doby Assocs. ............... 601-981-1138 
NH Nashua, Ball Controls ..............•. 603-892-6964 
NJ Ho-Ho-Kus, D. J. Fisher Co. .. . . . . . . . .. 201-652-0090 
NJ Medford, Champicn EIctrn. Sis. Co. . . .. 609-963-0932 
NY Fairport, TAC SIs, Inc. ................. 71&425-1070 
NC Ullington, Effective Mktg. Force ....... 919-893-9650 
DH Beachwood, Electronic Salesmasters 

OR Portland, Westrnark .................. . 
TN Memphis, Doby Assocs. ............ .. 
TX Dallas, Reese & Assocs. ...... ; ..... .. 
WA Seattle, Westmark .................. .. 

Local Distributors 

2160831-9555 
503-641-8780 
901-763-5730 
214-351-0703 
2De-281-4025 

CA Scotts Valley, Quail Elclrns. •.........• 408-43s-6126 
CA Sunnyvale, Target Elctms., Inc. .......• 408-734-5611 
IL Elk Grove Village, Nu-Way Elclrn. Distrbs. Inc. 

. ...................................... 312-437-7120 
MD Rockville, FIC Corp. .... .. .. .. .. .. .. ... 800-63s-6594 
MA Wilmington, JV ELctms. ............... 617~57-6523 

OH Strongsville. Fuse World .............. 216023601330 
OR Tualatin, Moore EIctrns., Inc. •......... 503-692-5333 
TX Dallas, Fuses, Inc. .................... 214-341 ~7 
cart MarI<ham, Ont, Birde Mktg. ........... 415-477-7722 

SCHUSTER ELECTRONICS, 8 Beattie Court, Huntington, 
NY 11530, Tel: 5160271-0590; Sis. Mg,: Max Schuster 

SCIENCE ACCESSORIES CORP., 970 Kings Hwy. W. 
Southport, CT 06490, Tel: 203-255-1526, TELEX: 964300 
SAC SPAT, FAX: 203-254-7271; EmpL: 40; Sis. Mgr: H. A. 
Cleveland 

SCIENCE/ELECTRONICS, P. O. Box 986, Dayton, OH 
45401-0986, Tel: 513-228-6011, FAX: 513-228-3353; 
EmpL: 25; SIs. Mg,: E. E. Pohl; Dist. Mgr: J. Tanksley 

SCIENTECH, INC., 5649 Arapahoe Ave., Boulder, CO 
80303, Tel: 303-444-1361, 800-525-0522, 1WX: 910-940-
0994; EmpL: 57 

SCIENTIFIC-ATLANTA, INC., See Optima Enclosures 

SCIENTIFIC COLUMBUS, INC, Esterline 
Corporation, 1900 Arlingate Lane, Columbus, OH 43223, 
Tel: 614-274-0400, TELEX: 245-426, FAX: 614-272-2288; 
Sis. Mg,: Donald M. Yore 

SCIENTIFIC COMMUNICATIONS, INC., 3425 Kingsley 
Rd, Garland, TX 75041, Tel: 214-271-3685, 1WX: 910-
860-5172; Sis. Mg,: Donald G. Luiken 

SCIENTIFIC RESEARCH CORP. See TRAK 
Microwave Corp. 

SCIENTIFIC SYSTEMS, INC., One AiewHe PL, 35 
Cambridge Pk., Cambridge, MA 02140, Tel: 617-661-6364, 
TELEX: 928201, FAX: 617~61~53; FSC No.: 2N787; 
EmpL: 63; SIs. Mgr: Ralph' Hawes, VP SIs. & Mktg. 

SCIENTIFIC TECHNOLOGIES, Optical Sensor Div. 
Inc., 31069 Genstar Rd, Hayward, CA 94544, Tel: 415-
471-9717, TELEX: 34-5506, FAX: 415-471-9752; EmpL: 
100 ' 

SCITEQ ELECTRONICS. INC. 8401 Aero Dr. San Diego, 
CA 92123, Tel: 619-292-0500, TELEX: 882008, FAX: 619-
292-9120; FSC Il10.: 70561; EmpL: 35; SIs. Mgr: Phil 
Feinberg 

SCOPE INCORPORATED, 1860 Michael Faraday Dr. 
Reston, VA 22090, Tel: 703-471-5600, 1WX: 710-883-
1178; Empl.: 260; SIs. Mg,: Richard Gizzie 

SCREEN DATA CORP. 80 s.Jefferson Ad, Whippany, NJ 
07981, Tel: 201~7-7713, 800-248-1212, TELEX: 710-
387-209; SIs. Mgr: Michael A. Kling 

SC TECHNOLOGY, INC. 2450 Annstrong St. Uvermore, 
CA 945SO, Tel: 415-373-9230, FAX: 415-373-9416; SIs. 
Mg,: Susan L Karl 

SCREENPRINT DOW, See Dow Switch, Div. of 
Screenprint Dow 

SEABOARD ELECTRONICS, 70 Church St, New 
Rochelle, NY 10805, Tel: 914-235-8073, TELEX: 848289; 
EmpL: 40; SIs. Mg,: Bernie Klempner; Dist. Mgr: Dr. 
Richard Ader 

SEAC INDUSTRIES, INC. 8237 Hermttage, Richmond, VA 
23228, Tel: 804-262-3698 

FAX: 201-664-8544 
SEACOR, INC., 123 Woodland Ava, Westwood, NJ 07675, 

Tel: 201-66s-5600; ErnpL: 45 ................... A.1171 

Local Sales Offices & Reps 
CT Beacon Falls, KSA of England ...•.... 203-75608040 
IL Rolling Meadows, Heartland Tech. Mkig. 

.. ,.................................... 312-577-9222 
MA Sudbury, KSA of New England ........ 617-443-5681 
MN SlPau~ The JohnsonyCo. ........... 612-641-1878 
NY Rochester, Upstate Engrg, Sis. .•.•.... 7160225-2383 
NY Westwood, Jarms EIctms. ............ 201-68s-9390 
NC New HiI~ Tom Santel Assocs. ......... 918-362-4091 
OH PoweI~ Val-Skol Sis. .................. 614-889-0174 
OH Willoughby, Val-Skol Sis. ............. 218-942~021 
OK Tulsa, Encore Technlg. Co. ........... 91 s-665-3562 
PA King of Prussia, Freedman-MaIIa Assocs. 

.............. , ... .... .. . .. ........ .... 215-337-9211 
SC Mauldin, Carl Hart Assocs. ............ 803-28s-2323 
TX Richardson, Encore Technlg. Co. ..... 214-869-0232 
TX Round Rock, Encore Technlg. Co. .... 512-38s-7930 
WI Brookfield, Heartland Tech. Mkig. ..... 414-79&1128 

Local Distributors 
CA Garden Grove, NaIL Cap. Supp. ....... 714-892-7744 
CA San Jose, Compass Camps. .......... 408-432-7575 
CT Wallingtord, Mid-S1ate EIctms. .••.••.. 203-265-9900 
FL Fl Lauderdale, Brothers EIec. ......... 305-561~7oo 
FL Fl Lauderdale, NRC EIctms. .....•.•.. 305-772-4500 
IL Bensenville, Voyager EIec. ............ 312-960-1300 
IL Schaumburg, Q.P.s. .................. 312-884-6620 
MA Burlington, T LC.. .. .. .. .. . .. .. ... .. • .. 617-273-0140 
MA Burlington, TLC ...... .. .. .. .. .. . .. .. .. 617-273-0140 
MA Framingham, Now Elclms. ..•.. ,...... 617-235-9501 
MA N. Chelmsford, Pilgrim Elec. .......... 617-454-9689 
MA Needhem, Cronin... ....... ........... 617-449-5000 
MN Eitzen, Capacitor Assocs. ............. S07-495-3130 
MN Fridley, Voyager EIcIms. .............. 612-571-7788 
NH Hudson, T.N.T ......................... 803-880-8300 
NJ E. Brunswick, Brothers EIctms. .•.• . . .. 201-238-2200 
NY Farmingdale, Pride EIctms. .••........ 5160293-4020 
NY Hauppauge, Jaco EIctms. •. . . • . . . . . • . . 5160273-5500 
NY Melville, SAl. ......................... 5160293-2710 
NY Ronkonkoma, Spectrum CoIT1). ....... 51 s-737~ 
TX Dallas, Off-Ih&-SheH Comps. .•..•.. '" 214-23&0808 
TX Fl Worth, C & W Supp. ............... 817-93Hl395 
TX Richardson, G. T.T. EIctms. ............ 214-234-1555 
WA Seattle, Vesco EIctms. ................ 20&575-3807 

SEA DATA, INC. One Bridge st, Newton, MA 02156, Tel: 
617-244-8191, TELEX: 951107; EmpL: 30; SIs. Mg,: D. 
Crouse 

SEALECTRO-BICC ELECTRONICS, 40 Undernan Dr. 
Trumbul~ CT 06611, Tet. 203-372-4118, TELEX: 71-425-
SOl, F;AX: 203-372-6224; FSC No.: 98291; EmpL: 1800; 
Sis. Mg,: P. Tynan, Dir. Dist Sis.; Dist. Mgr: P. Tynan, Disl 
Sis. Mgr. 
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Manufacturers and Sales Offices Directory 

SEAL TRON, INC, 9705 Reading Road, Cincinnati, OH 
45215, Tel: 513-733-8400, TElEX: 62872030, FAX: 513-
733-0131; EmpL: 120; SIs. Mgr: James Dawson 

SEASTRO,M MANUFACTURING CO, INC, 701 
So""", Ave., Glendale, CA 91201, Tel: 213-245-9121, 
TWX:91Q-497-2271,FAX:816-2~;FSCNo.:86928; 
Empl: 75; SIs. Mg,: Bob Seastrom 

SECTOR MICROWAVE IND. INC, 999 Grand Blvd, Deer 
Park, NY 11729, Tel: 516-242-2300, TWX: 510-227-6075; 
Empl: 40; SIs. Mgr: Victor Nelson 

SECOINSA/DIGI POWER, 686 E. Gish Rd, San Jose, CA 
95112, Tel: 408-288-5600, TElEX: 910-338-0579; Ernpl: 
90; Sis. Mgr: Ron Murphy; Dist. Mg,: Ron Murphy 

SECURITY PLASTICS, INC, 14427 NW 6OIhAve., Miami 
Lakes, FL 33014, Tel: 305-823-5440, FAX: 305-557-1431; 
EmpL: 400; SIs. Mgr: Nelson Rodriguez 

SEEa TECHNOLOGY, 1849 Fortune Dr, San Jose, CA 
95131, Tel: 408-432-9550, TElEX: 296609, TWX: 
9103382313, FAX: 408-432-9549; Empl: 400; Sis. Mg,: 
Phil Ortiz, V.P. SIs.; Dist. Mg,: Carolyn Troland 

FAX: 213-517-7792 
SEIKO INSTRUMENTS U.s.A., INC., 2990 W. Lomita 

Blvd, Torrance, CA 90505, Tel: 213-517-7770; SIs. Mg,: 
John Hawkins, Lee Guio; Dis/. Mgr: Lee Guio, John 
Hawkins.............. A-1484, 1753; B-1085; 0<1102 

Local Sales Offices & Reps 
AL Huntsville, ElectrlTMech .............. 205-88G-0592 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9388 
AZ Tucson, Fred Board Assocs. .......... 602-299-1508 
CA Irvine, Groh Assoo. .... 714-837-9871,619-696-0054 
CA San Diego, Groh Assocs. ............. 619-453-7572 
CA San Jose, Exis, Inc. ................... 408-287-6680 
CO Lakewood, CandaI, Inc. ............... 303-935-7128 
CT Madison, Focus EIctm SIs. ........... 203-245-4314 
FL Plantation, Gallagher & Assocs. ....... 305-473-2101 
GA Norcross, EIectro-Mech . ... .. ... . . . . .• 404-447-6478 
IL Elk Grove Village, TriS1ar Grp., Inc. .... 312-593-0200 
IN Greenwood, Valentine & Assocs. ..... 317-888-2260 
IN Sou1h Bend, Valentine & Assocs. ..... 219-233-1779 
IA Cedar Rapids, JR SIs. Eng~ Inc. .... 319-393-2232 
KS Overland Park, Kebco ................ 913-541-6431 
KS Wichita, Kebco ....................... 316-733-1301 
MD Middleton, S. T. Woolard Co. .......... 301-371-4500 
MA Taunton, Focus EIctms................ 617-824-3840 
MI Grosse Pointe PI<., Greiner Assoo. .... 313-499-0168 
MN Eden Prairie, High Tech .............. 612-944-7274 
MO 51 Louis, Kebco ...................... 314-576-4111 
NJ Manville, DynoRep, Inc. ............... 201-665-1851 
NM Albuquerque, Fred Board Assocs. . . . . . 505-888-1121 
NC Raleigh, Eleele-Mech ................. 919-790-9300 
OH Brunswick, J. N. Bailey & Assocs. ..... 216-273-3798 
OH Columbus, J. N. Bailey & Assocs. ..... 614-262-7274 
OH New Lebanon, J. N. Bailey & Assocs. 

OR TIQard, EIctm Comp. Sis. ............ . 
TN Jonesboro, Electro-Mech ........•.... 
TJ( Austin, TL Mktg. .................... .. 
TJ( Dalles, TL Mklg. .................... .. 
TJ( Houston, TL Mktg. Inc. .............. .. 
UT Salt Lake City, Aspen Sis. ............ . 
WA Mercer Island, Elclm Comps. Sis. •.... 
WA Spokane, EIctm Comp. Sis. .......... . 
WI Brookfield, TriS1ar Grp, Inc. .......... . 
Can Burnaby, BC, Teclt-Trek, Ltd ........ . 
Can Mississauga, Ont, Tech-Trek, Ltd .... . 
Can Nepean,0nt, TecIt-Trek Ltd ........ .. 
Can Richmond, BC, Tech-Trek, Ltd ...... . 
Can Ville 51 laurent, Teclt-Trek, Ltd .... .. 

Local Distributors 
AZ Phoenix, Sterling EIctms. ............ . 
CA Agoura Hills, Pacesetter Elclms. •..... 
CA Anaheim, Pacesetter EIctms. USA ... . 
CA Benicia, Paragon Sys. ................ . 
CA Irvine, OBI .......................... .. 
CA Mountain View, I/O Sis. .............. . 
CA Reseda, Jan Dvcs. .................. .. 
CA San Diego, Added Value Elclms. ..... . 
CA San Diego, Neumann Elclms. ...•..... 
CA San Jose, Merit Elclms. .............. . 
CA Sumyvale, Pacesetter Elclms. USA .. . 
CA Tustin, Added Value Elclms. ........ .. 

513-687-1325 
503-245-2342 
615-753-2964 
512-453-4586 
214-484-6800 
713-589-2763 
801-467-2401 
206-232-9301 
509-456-0100 
414-782-2670 
604-439-1373 
416-238-0366 
613-726-9562 
604-271-2764 
514-337-7540 

602-288-2121 
818-991-3984 
714-779-5855 
707-746-5950 
714-250-9003 
415-968-1080 
818-708-11 00 
619-278-1990 
619-695-3005 
408-434-0800 
406-734-5470 
714-259-8258 

CO Englewood, Sterling Elctms. ....•..... 303-796-7338 
CT Wallingford, Sager Elclms. ............ 203-265-6865 
CT Wallingford, Sterling Elclms. •......... 203-265-9535 
FL Tampa, Lectro Distrs. ................. 813-960-1631 
10 Boise, Radar Elec. .................... 208-336-2227 
IL Elk Grove V~ RM Elclms. ...........•. 312-358-0300 
IL Northbrook, Classic Comps. .......... 312-272-9650 
IN Indianapolis, RM EIctms. .............. 317-291-7110 
IA Cedar Rapids, Dee Elclms., Inc. ....... 319-365-7551 
KS Overland Park, Sterling EIctms. .....•. 913-236-5589 
MD Middletown, Current Comps. .......... 301-473-5333 
MA Hingham, Sager Elclms. .............. 617·749-6700 
MA Norwood, ErnIel ...................... 617-769-9500 
MA Wobum, Sterling Elclms. .............. 617-938-6200 
MI Grand Rapids, RM Elctms. ............ 616-531·9300 
MN Minneapolis, Aerospace Computer Supps. 

....................................... 612-884-4725 
NH Salem, Sager EIcIms. ................. 603-898-1348 
NJ S. Plainfield, Sterling Elclms. .......... 201·769-7000 
NJ Sparta, Instrs. & Equip. .. .. .... .. .. .. .. 201-729-4293 
NM Albuquerque, Sterling Elctms. . . . . . . . .. 505-864-1905 
NY E. Syracuse, Add Elclms. ............. 315-437-0300 
NY Hauppauge, Sager Elclms. ............ 516-348-1300 
NY ML Vernon, OAR .. .. .. .. .. .. .. .. .. .. .. 914-699-2224 
NY Victor, ADD Elclms. ................... 716-924-4760 
NC Raleigh, Sager /Svc. Plus Elclms. ..... 919-850-9550 
OH Cincinnati, Schuster .................. 513-469-1400 
OK Tulse, Sterling Elclms. ................ 918-663-2410 
OR Portland, Radar Elec. ................. 503-232-3404 
OR Tualatin, Moore Elclms. . . . . . . . . . . . . • .. 503-692-5333 
PA Exton, VSH Elclms. ................... 215-363-2250 
PA Pittsburgh, CAM/RPC ................ 412-782-3770 
TJ( Austin, Sterling Elclms. ..... "......... 512-836-1341 
TJ( Dalles, Sterling Elclms. ............... 214-243-1600 
TJ( Houston, Sterling EIctms. ............. 713-627-9800 
VA Sterling, Sterling Elctms. .............. 703-450-2373 
WA Richland, Radar Elec. ................. 509-943-6336 
WA Seattle, Radar Elec. ................... 206-282·2511 
WA Spokane, Radar Elec .................. 509-747-3053 
WI New Berlin, Classic Comps. . . . . . . . . . .. 414-786-5300 
CO Whealridge, Added Value Elctms. ..... 303-422-1701 
Can Burnaby, BC, m /RAE Mullicomps. .. 604-291-8866 
Can Concord, Ont, m Mullicomps. ....... 416-736-1144 
Can Downsview, Westbume Indl. Entprs. .. 416-635-2980 
Can Markham, Samad Div. DEW Elctms. .. 416-475-8500 

SEIKO INSTRUMENTS U.SA, INC., 
Robotics/Automation Div., 2990 W. Lomita Blvd, 
Torrance, CA 90505, Tel: 213-517-7863, FAX: 213-517-
7792 

SEKAI ELECTRONICS OF AMERICA, INC, 14700 E. 
Firestone Blvd, Su~e 122,La Mirada, CA 90638, Tel: 714-
670-1854, TElEX: 882756, FAX: 714-670-1855; FSC No.: 
8V398; Empl: 6; SIs. Mg,: larry Klementowski 

FAX: 714-739-1507 
SELCO PRODUCTS CO" SEL Sales, Inc., 7560 

Stage Rd, Buena Park, CA 90621, Tel: 714-521-8673, 
TELEX: 65-5457; EmpL: 18; Sis. Mg,: Bill Wilkinson; Dis/. 
Mgr: Bill Keneipp ........... B-1867; C-1636; 0<1394 

Local Sales Offices & Reps 
CA Arcadia, HMC,lnc. .................... 818-447-0958 
CA La Mesa, Summ~ SIs. ................. 619-69H)646 
CA Sunnyvale, Pass Assocs. ............. 408-735-9040 
IL Elk Grove VI, Parcom Inc. ............ 312-228-6360 
MA Andover, Crawford As.socs. ........... 617-470-2122 
NJ Waichung, Dolan Assocs. ............. 201-753-2671 
OR Beaverlon, Luscombe Engrg. ......... 503-638-6664 
PA Hatboro, J. S. Wurts Co. .............. 215-674-3562 
UT SaR Lake city, Sage Assocs. .......... 801-467-5451 
WA Bellevue, Luscombe Engrg. ........... 206-223-1541 

Local Distributors 
CA Arcadia, Parco ............. , .. .. .. .. .. 818-44H1958 
IL Wheeling, Hawk Elctms. .............. 312-459-4091 
MA Andover, Crawford Assocs. ........... 617-470-2122 
NJ Watchung, Dolan SIs. ................. 201-753-2671 
NY New York City, Martin AudiolVideo ... 212,541-5900 

SEL-REX DIV., OMI Inti. Corp., 75 River Rd, Nutley, NJ 
07110, Tel: 201-667-5200, TElEX: 133-320, TWX: 710-
989-1423; Empl.: 250; Sis. Mg': larry Price 

SEMICOA, 333 McCormick Ava, Costa Mesa, CA 92626, 
Tel: 714-979-1900, TELEX: 678-315, TWX: 910-595-1961, 
FAX: 714-557-4541: FSC No.: 34156; Empl: 85; SIs.Mg,: 
M.Gregson 

SEMICO 

SEMICON COMPONENTS, INC, Div. of Semicon, 
Inc, 10 North Ave., Burlington, MA 01803, Tel: 617-272-
9015, TWX: 710-332-1919; ErnpL: 300; SIs. Mg,: Jack 
Lawrence 

FAX: 914-698-5386 
SEMICONDUCTOR PACKAGING MATERIALS 

CO,,431 Fayette Ave., Mamaroneck, NY 10543, Tel: 914-
696-5353, ESYLNK: 910-380-9209 ............. C-1122 

Local Sales Offices & Reps 
AZ Tempe, Spectrum Assoc, s.w. ........ 602-966-1788 
CA Anaheim, CalHomia Tech Svcs. ....... 714-630-8470 
CA Santa Clara, CalHomia Tech. Svcs. .... 408-496-1155 
CO Fort Collins, Rep SIs., Inc. ............. 303-226-1504, 
CT Southington, Ubby Assocs. ........... 203-747·5601 
FL Pompano Beach, J. P. EIctm SIs. ..... 305-782-6830 
IL Downers Grove, Physics Equip. . . . . . .. 312-960-4054 
NC Raleigh, Spears & Assocs. ............ 919-846-9711, 
PA Franconia, Scharas Assocs. .......... 215-582-0450 
TJ( Dalles, Dallas Indl SIs. .. . . . . . . . . . . . . .. 214-689-2608, 
WA Bellevue, Mars ........................ 206-747-3292 

SEMICONDUCTOR TECHNOLOGY, INC, 3131 s.E. 
Jay St, Stuart, FL 34997, Tel: 305-283-4500, TWX: 510-
953-7511, FAX: 305-286-8914; FSC No.: 50891; EmpL: 45 

Local Sales Offices & Reps 
AL Huntsville, Micro Sis. Inc. ............. 205-681-0001 
AZ Scottsdale, Fred Board Assocs. ....... 602-994-9368 
CA Costa Mesa, Solid State Sis. .......... 714-650-8414 
CA Mountain View, Leddy Assocs. . . . . . . . . 415-989-8313 
CO Englewood, Comp. Sis. ............... 303-779-8060 
CT GuiHord, Bey Colony.. .. .. .. .. .. .. .... 203-453-5424 
FL Altamonte Springs, APM Assoc. .. . . . . . 305-869-6831 
FL Fl lauderdale, APM Assoo. . . . . . . . . . . . 305-565-0056 
FL T~ APM Assoo. .................. 813-686-2457 
GA Marietta, Micro SIs. Inc. ..............• 404-971-3037 
IL Downers Grove, Splon Assocs. ....... 312-665-5993 
IN Fort Wayne, Scott E~ .............. 219-484-7685 
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SEMICO 
IN Greenwood, Scott Elctrns. ............ 317-882-7388 
IA Cedar Rapids, Lorenz SIs. ............ 319-377-4666 
KS Overland Pk., Lorenz SIs. .... ,........ 913-649-5556 
"10 Towson. Atbotel< ..................... 301-825-0775 
MA Wesiboro. Bay Colony................ 617-870-1930 
"11 Plymouth. Leading Edge Sis. . . . . . . . . .. 313-420-3344 
MN Minneapolis. Bill Deming & Assocs. ... 612-688-5000 
Me Bridgeton. Lorenz Sis. ................ 314-298-8585 
NE Uncoln. Lorenz Sis. ......•............ 402-475-4660 
NJ Hasbrouck Heights. Comp Tech SIs. .. 201-298-7400 
NM Albuquerque. Q A. Elctms. ............ 505-898-1121 
NY New Hyde Park, Comp Tech SIs...... 516-593-2628 
NY Syracuse. Electra SIs. . . . . . . . . . . . . . . . .. 315-463-1248 
NC Raleigh. Micro SIs. Inc. .. . . . .. . . . . .. . .. 919-881-0007 
OH Cincinnat~ Scott Elect ................ 513-791-2513 
OH Cleveland, Scott Elect ................ 216-473-5050 
OH Dayton. Scott Elect ................... 513-294-0539 
OH Reynoldsburg. Scott Elctms. .......... 614-863-1281 
OH Vandalia. Cleary Sis. .................. 513-890-8642 
OR Portland,IVC Inc. ..................... 503-297-3364 
PA Paoli. Stitzer Assocs. ................. 215-644-5500 
TX Dallas. M-Rep ........................ 214-484-5711 
lIT SaH Lake City. Component SIs. ...•... 801-298-8440 

SEMIKRON. INC, 11E Executive Dr, P.O. Box 66. Hudson. 
NH ~05H)066. Tel: 603-863-8102. 1-800-258-13oa. 
TELEX: 6711011. FAX: 603-883-8021; FSC No.: 58887; 
EmpL: 60; Sis. Mgr: Frank Haase; Dis/. Mgr: Bruce 
Sessler . 

SEMTECH. 652 M~chell Ad.. Newbury Park, CA 91320. Tel: 
805-498-2111. TWX: 910-336-1264; FSC No.: 
14099;t.1uhiple; EmpL: 200; Sis. Mgr: John 
Pennant-Jones; Dis!. Mgr: John Pennant-Jones 

SEMTRONICS CORP .• 211 Prospect Pk., P.O. Box 2248. 
Peachtree City. GA 30269. Tel: 404-487-6681. TELEX: 
8107662244. FAX: 404-487-1128; Empl.: 30; SIs. Mgr: 
Grego<y Galaida 

SENCORE, 3200 Sencore Dr, Sioux Falls. SO 57107. Tel: 
605-339-0100. 800-643-3338. TWX: 910-660-0300. FAX: 
605-335-6379; FSC No.: 33347; Empl.: 250; Sis. Mgr: 
Doug Bowden 

SENSITEK CORPORATION. See Biddle Instruments 

Sensitive 
Research" 

·A TRADEMARK OF EIS 

SENsmVE RESEARCH INSTRUMENTS. 25 Dock 
St. Ml Vernon. NY 10550. Tel: 914-699-9717; FSC No.: 
32590;16034A; Empl.: 35 ................. 1Jo1320-1321 

Local Sales Offices & Reps 
AZ Scottsdale, Williams Assocs. .......... 602-947-4297 
CO Commerce City. Williams Assocs. ..... 303-289-5647 
DC Washington. Wh~comb Assocs. ....... 202-737-0763 
IL Uncolnwood, Salfro & Assocs. ........ 312-877-9720 
KS Shawnee Mission. Cornlel - Midwest .. 913-268-0762 
"10 Baltimore. WMcomb Assocs. ......... 301-889-1245 
MA Lexington. Zieco ...................... 617-861-8300 
"11 Southfield. Cornlellnstrs. Co. ......... 313-358-2505 
MN Minneapolis. Hei-ille Sis. ..........•... 612-861-6051 
"10 Sl Louis. CornIel - Midwest ........... 314-991-5363 
NM Albuquerque, Williams Assocs. ....... 505-255-1638 
NY Mount Vernon. Elctrl. Instr. Svc. . ....•. 914-699-9717 
OH Cleveland, Cornlellnstrs. Co. ......... 216-442-8080 
OH Dayton, Cornlel Instrs. Co. ............ 513-426-5310 
OH Hilliard. Cornlel Instrs. Co .............. 614-876-8305 
OK Tulsa. Data Mktg. Assocs. ............ 916-494-2711 
PA Pittsburgh, CornIel Instrs. Co. ......... 412-922-5720 
TX Austin. Data Mktg. Assocs. ............ 512-443-7722 
TX Dallas. Data Mktg. Assocs. ............ 214-661-0300 
TX Houston, Dala Mktg. Assocs. ......... 713-780-2511 
TX San Antonio. Data Mktg. Assocs. ...... 512-342-3031 
lIT Sah Lake City. Williams Assocs. ...... 801-532-7701 
WI Lake Mills, SaIfro & Assocs. ........... 414-848-2605 

SENSORA Y. 44106 Old Warm Springs Blvd, Frernont CA 
94538.Tel: 415-857-7290; Empl.: 5; SIs. Mgr: Karen 
Reeves 

SENSOR CORP, Box 140. Scottdale, PA 15883.Tel: 412-
887-4080; EmpL: 6 

Manufacturers and Sales Offices Directory 

Sensor Scientific, inc. 

FAX: 201-227-8063 
SENSOR SCIENTIFIC, INC •• 1275 Bloomfield Ave., 

Fairfield. NJ 07006, Tel: 201-227-7790. 800-524-1610. 
TWX: 910-240-3313; Empl.: 60; Sis. Mgr: carol Dunbar 
........................................... 8-1868·1869 

Local Sales Offices & Reps 
CA Irvine, Vale Elctrn. Assoc. ............. 714-551-4004 
CA San Diego. Vale Elctms. .............. 619-693-0113 
CA Saratoga. Mead Advantage ........... 408-741-5300 
CA Van Nuys. Vale Elctms. ............... 818-705-0283 
CO Fl Collins. Rep. Sis. .. . .. . .. .. .. . .. . ... 303-226-1504 
CT Hartford, Sturgeon Co. ................ 203-249-7800 
FL Hollywood, Askland Elctrn. Corp. ...... 305-987-1074 
IL Des Plaines, ESCO Assocs. .......... 312-298-5310 
MA Needham. Sturgeon Co. .............. 617-444-8603 
NJ Wayne, Breen Assocs. ................ 201-896-8683 
NY E. Syracuse. Bastian SIs. Agy .......... 315-437-1482 
NY Fairport Bastian SIs. Agy. . .. .. . .. . .. .. 716-223-0237 
NY Port Crane. Bastian SIs. Agy........... 607-772-3421 
NY Roslyn HIs.. November Elclm. Sis. .... 516-621-6378 
TX Dallas. Allied Comps. Inc. ............. 214-238-0408 
TX Houston. Allied Comps. Inc. ........... 713-998-1600 

SENSOR SYSTEMS. INC .• 8929 Fullbright Ave .• 
Chatsworth. CA 91311. Tel: 818-341-5366. TELEX: 69-
1583; Sis. Mgr: E. Schneider 

SENSOR TECHN, 21012 Lassen St. Chatsworth. CA 
91311. Tel: 213-882-4100. TWX: 910-494-4776; Empl: 
350; Sis. Mgr: Robert Bryden 

SENSOTEC, INC •• 1200 Chesapeake Ave.. Columbus. OH 
43212, Tel: 614-486-7723. TWX: 810-482-1188; FSC No.: 
29927; Sis. Mgr: Jack Feil ............... 8-1918·1920 

Local Sales Offices & Reps 
AL Binningham. Sasco. Inc. ........•..... 205-998-8304 
AZ Sun City. Hannah-Hill. Inc. ............ 602-933-4623 
CA Cansbad, FLW.Inc. ................... 619-434-5251 
CA Costa Mesa. FLW.Inc. ................ 714-751-7512 
CA Hayward. FLW.lnc .................... 415-786-9070 
CA Van Nuys. FLW. Inc. .................. 818-989-5236 
CO Broomfield. Hannah-Hill. Inc. .......... 303-460-0602 
CT Wallingford. Pat Jenks Assocs. . . . . . . .. 203-265-9939 
FL Sl Petersburg. Sasco. Inc. ............ 813-576-6991 
GA Allanta. Sesco. Inc. ................... 404-458-06423 
IL Chic.ago. Cornlel Midwest Corp. . . . . . .. 312-539-4838 
IN Indianapolis. Cornlel Midwest Corp. ... 317-253-1661 
IA Cedar Rapids, CornIel Midwest Corp. 

KS Overland PI<., Advanced Indl. Sys. .... . 
LA Baton Rouge, Sesco, Inc. .. ......... .. 
"10 Rockville, Farrell Assocs. ........... .. 
MA Woburn. Pat Jenks Assocs. .......... . 
"11 Southfield. Cornlel Instrs. ............ . 
MN Wayzata. Cornlel Midwest Corp. . .... . 
Me Emsville, Advanced Indl. Sys. ......... . 
NJ Elizabeth. Instrmn. Prods. Inc. ........ . 
NY Williamsville, Maxwell Bennett Assocs. 

319-377-9434 
913-432-8065 
504-926-4951 
301-424-9460 
617-938-0488 
313-358-2505 
612-476-1551 
314-391-0366 
201-351-1155 

716-634-2107 
NC Cary. Sasco.lnc. ...................... 919-487-7482 
OH Cleveland, Cornlellnstrs. ..........•.. 216-442-8080 
OH Columbus. CornIellnstrs. ............. 614-876-8305 
OH Dayton. Cornlellnstrs. ................ 513-426-5310 
OK Tulsa. Sesco, Inc. ..................... 918-622-3868 
PA Frazer. FLW.lnc ....................... 215-251-9700 
PA Pittsburgh. Comtellnstrs. ............. 412-922-5720 
SC Greenville, Sesco, Inc. ................ 803-297-8306 
TN Knoxville, Sesco. Inc. ................. 615-598-5455 
TX Austin. Sesco, Inc. .................... ,512-892-2490 
TX Dallas. Sesco, Inc. .................... 214-231-9364 
TX Houston. Sasco. Inc. .................. 713-999-3510 
TX Plano. Sesco, Inc. ................. ,... 214-867-8680 
WA Bellevue. Showaher Instrs. ............ 206-746-7970 
WA Richland, ShowaHer Instrs. .. . . . . . . . . . . 509-943-5288 
WI New Berlin. CornIel Midwest Corp. .... 414-544-6042 

SENSYM. INC •• 1255 Reamwood Ave., Sunnyvale. CA 
94089. Tel: 408-744-1500. TELEX: 176376. FAX: 408-734-
0407; FSC No.: 67234; Empl.: 150; Sis. Mgr: Fred James; 
Dist. Mgr: Tom Johnson 

SENTRY MANUFACTURING. Crystal Park, Chickasha. 
OK 73018. Tel: 405-224-6780; Empl.: 30; Sis. Mgr: 
Barbara Maberry 

SEQUENTIAL INFORMATION SYSTEMS INC .• 249 N. 
Saw Mill River Rd, Elmsford. NY 10523. Tel: 914-592-
5930. TWX: 710-567-1212, FAX: 914-592-6014; EmpL: 85; 
Sis. Mgr: Murray E. Vinarub 

FAX: 818-331-8584 
SERCO PRODUCTS DIVISION, Serco Mold. 612 

Commercial Ave., Covina. CA 91723. Tel: 818-33Hl517. 
800-643-8172(CaIH.); EmpL: 45; Sis. Mgr: Neil Reckon 
........................................... C-1094-1095 

Local Sales Offices & Reps 
CA Corta Madera. Paul O'Neal & Assocs. 

......................... 415-924-1691,408-778-2599 
CA Covina. Serco Prods. ................. 818-331-0517 
CA Valencia. Lessing.& Assocs. .......... 805-295-0225 
GA Norcross. Hollingsworth & Still. Inc. ... 404-447-1700 
IL Cary. Ellinger SIs. Corp. ............... 312-839-1850 
MA WaKham. Gerber SIs. Corp. ........... 617-890-3334 
"11 Farmington Hills. A. B. Friedman Sis. Co. 

.. . . .. .. . .. . . . . . .. . . . . .. . .. .. . . . . . .. . .. 313-851-0659 
NY Pt Washington. Ashlec,Inc. ........... 516-767-0336 
TX Richardson, R F. Kimbell Co.. Inc. ..... 214-231-3447 
Can Ontario, Avotronics Ltd ............... 416-475-2024 

Local Distributors 
AL Montgomery. Handley's Elctm. Ctr.lnc. 

AZ Phoenix. Capital Elctms. ............. . 
AZ Phoenix. Elctm. Distrs. .............. .. 
AZ Phoenix. EIctm. Emporium Inc. ....... . 
AZ Tucson. Electronic City ............. .. 
CA Canoga Park, Sandy's Elctms. ....... . 
CA Costa Mesa. Mar Vac Elctms. ........ . 
CA Fremont Fry's Elctms. ............... . 
CA Fullerton, RF Elctms. ............... .. 
CA Goleta. DOW Elctms. ................ . 
CA Hawiian Gardens. DOW EIctrns. ..... . 
CA Hollywood, Pacific Radio Exchange .. . 
CA Inglewood, Inglewood Elctms. ....... . 
CA Oxnard. DOW Elctms. .............. .. 
CA Pasadena. DOW EIctrns. ............ .. 
CA Pomona. DOW EIctrns. ............. .. 
CA Sacramento. Mar Vac California Radio 

205-262-4885 
602-252-5897 
602-955-8303 
602-437-8633 
602-622-1173 
818-346-0510 
714-650-2001 
415-683-8969 
714-447-1133 
805-968-7272 
213-421-3786 
213-462-1393 
213-874-2366 
805-486-6353 
818-793-1195 
818-966-8461 

. . . .. .. . . . . . . . .. . . . . . . . .. . .. .. .. . . . . ... 916-922-8531 
CA San Jose, Quernent Elctrns. ....•..... 408-998-5900 
CA Santa Clara. Comps. etr. . . . . . . . . . . . . .. 408-0998-3751 
CA Santa Maria. Elctm Parts Supermart .. 805-925-8804 
CA Sunnyvale, Fry's Elctrns. .............. 406-733-1770 
CT Wallingford. Midstate EIctrns. ......... 203-265-9900 
FL Delray Ben. FastboK FL Corp .......... 305-272-3100. 

800-233-5036 
FL Largo. Applied Speciallies of FL Inc. .. 800-722-4599 
FL Tampa, Sunnex Elctm Supp. Inc. ..... 813-885-4074 
GA Norcross. Whls. Indl. Elctms. Inc. ...•... 404-447-8431. 

800-282-1857 
IL S. Holland, Union EIctm. Distrs. ........ 312-333-4100. 

BOo-646-6857 
MA Lynn. Land EIctrns. Inc. ............... 617-592-2220 
MA Wahham. Atlantic Comps. .. . . .. . .. . . .. 617-890-3334 
"11 Deiroit. EIctm. Parts Co. .............. 313-891-7400 
MN S. Minneapolis. Tor Tec Corp. ......... 612-866-3661 
NY Hempstead. Davis EIctrns. •........... 516-483-9200 
NC Durham. Southeastem EIctrns. . . . . . . .. 919-838-8204 
NC Greensboro, Guilford E;1ctm. Supp. Inc. 

. ...................................... 919-275-1385 
NC Raleigh, Southeastern Elctms. ........ 919-828-2311 
NC Winston-Salem. Elctm Distrbg. Inc. ... 919-723-1097 
TN Clar1<sville, Randolph. Hale & Matthews Inc. 

. . .. .. . .... . . . . . ... .. .... .... . .. . . . .. .. 615-647-2325 
WI Fond du Lac. Fedco Elctms. Inc. ....•. 414-922-6490 
WI Milwaukee, Marsh Elctms. Inc. ........ 414-475-6000 

SERIAL LAB PRODS, INC, 162 Cook Lane, P.O. Box 766. 
Marlboro. MA 01752, Tel: 617-481-1684, TELEX: 955318 
Attn: SERIAL LAB; EmpL: 12; Sis. Mgr: R L Wiedeman; 
Dis!. Mgr: D. Kreck 

SERMETEL, 155 Umerick Rd, Limerick. PA 19466. Tel: 215-
948-5100. TELEX: 94-6335, TWX: 710-837-1263; EmpL: 
177; Sis. Mgr: Luke Mclaughlin 

BERWJ-TEIt 
FAX: 201-427-4249 

SERVO-TEK PRODUCTS CO •• 1086 Goffle Rd, 
Hawthorne, NJ 07506. Tel: 201-427-31 00. TELEX: 130273; 
EmpL: 60; Sis. Mgr: T. J. Daly ................. 8-1254 
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Manufacturers and Sales Offices Directory 
SETRA SYSTEMS, INC., 45 Nagog Park, Acton, MA 

01720, Tel: 5Q8.263-14OO, 1-800-25-SETRA, TELEX: 
4430243, FAX: 5Q8.264-0292; FSC Il10.: 53367; EmpL: 95; 
SIs. Mgr: Ed Cope ........ , .............. 8'1922-1923 

Local Sales Offices & Reps 
AL Huntsville, ~ Techno Metrics .. 205-830-2832 
AK Anchorage, Un" Process ............. 907-561-5600 
CA Concord, aeon, Inc. .................. 415-682-2020 
CA los Angeles, DynasaIes Co. .......... 213-26&-1175 
CO Westminster, RMS Sis. ...... .. ........ 303-42&-1111 
FL Orlando, DaIarep ..................... 305-&13-5224 
GA Atlanta, Crall Assocs. ................. 404-256-0420 
HI Honolulu, Un" Process ............... 808-488-7625 
IL Wheaton, Ray Knitter Assocs., Inc. .... 312-690-6363 
IN Ft Weyna, Domino, Inc. .. .. .. .. .. .. ... 219--4§5512 
u\ Metairie, Slaton & Assocs., Inc. •. . • . . . . 504-455-3855 
Me Columbia, Stein InsIrs. ................ 301-596-3748 
MA Framingham, J. M. Lancaster Co. ..... 617-875-8893 
MI Hazel Park, Tiby Co. .................. 313-547-3550 
MN Plymouth, Data Elcims. ............... 612-55~1434 

MO St Louis, AdelphI, Inc. ................. 314-821-1232 
MT Billings, Un" Process ................. 406-252-Q455 
NJ Cedar Grove, KLS Assocs. . . . . . . . . . . . . 201-785-4450 
NM Albuquerque, TMA, Inc. ..•.••..•...... 505-345-8921 
NY E Rocheeter, A & 0 DYes. ............ 715-385-2778 
NY Sydney, A&D Dves. ................... 607-563-8488 
OH Cleveland, Tiby Co. ................... 215-371-5335 
OH Dayton, Trby Co ....................... 513-277-3822 
OK Tulsa, lnotek Corp..................... 918-627-1500 
OR Portland, Un" Process ................ 503-227-5264 
PA Cheltenham, Stein Instrm ............. 215-37~1990 
TX Dallas, lnotek Corp. ................... 214-243-7000 
TX Houston, lnotek Corp. .. .. .. .. . .. .. .. .. 713-66&-7000 
WA Kitkland, Unil Process ................ 205-B27-<J433 
Cen ant, a H. McGregor .... .. .. .. .. .. .. .. 418-677-1431 

SEVEN MOUNTAINS SCI. INC, P.O. Box 650, Boalsburg, 
PA 16827, Tel: 814-486-6559; ErnpL: 4; Sis. Mg,: 
Josephine ChesworIh 

SFERNICE, INC. 

FAX: 303-242-5917 
SFERNICE, INC., 461 North 2200 Street, Grand Junction, 

CO 81502, Tel: 303-242-0810; FSC Il10.: 05347; Sis. Mg': 
G. W. (Jerry) Krabill; Dist. Mgr: Danny Jagirdar 
.. ..•. . .. ..•.. A'1848, 2020-2030, 2099; 8'1870-1871 

Local Sales Offices & Reps 
AZ Tempe, Semper Fi Sis., Inc. ........... 602-730-9553 
CA Chatsworth, WCV Rallech ............ 811HOQ-0933 
CA Del Mar, Chapman & Chapman . . . . . .. 61 ~ 755-0412 
CA Glendale, Mission Mktg. Grp........... 815-247-9110 
CA Santa Clara, !-Square, Inc. .....•...... 406-985-3400 
CO Denver, West, Inc. .................... 303-477-8180 
CT Bloomfield, F.S'! ....................... 203-243-3122 
FL St Petersburg, J.c.J. Assocs. ......... 813-343-2679 
IL Downers Grove, Richmar Elcims. Corp. 

. .. .. .. .. . .. .. . .. .. . . .. . .. .. .. . .. .. .. .. 312-96&-0118 
IN Ft Weyna, Denton Mktg., Inc. ....•.... 219-486-0865 
IA Hiawatha, Aid SIs. .................... 31 ~393-6392 
MA GIouchestar, FSL .................... 617-281-3864 
MI Jackson, T.P S & Assocs. ... .. .. .. .. .. 517-763-1722 
MN Plymouth, Dunlop Conslts. ............ 612-54+1070 
NJ Piscataway, R P. Luee & Co. ......... 201-752-8750 
NY Chappaqua, Micrel Inc. ............... 914-238-4961 
NY New Hyde PI<., R P. Luce & Co........ 515-437-4550 
NY Rochester, Fritz Oasson .............. 716-335-1699 
OH Wooster, T.P.S. & Assocs.............. 215-264-0071 
PA Wynnewood, Metz-Benhem Assocs., Inc. 

. .. ............ ... .. . .. ....... ......... 215-896-7300 
UT SaH Lake CRy, West, Inc. .. .. .. .. .. .... 801-292-8787 
WA Bellevue, Olson Tech. Sis. Corp. ...... 205-863-7792 
WI Buller, Richmar Elcims. Corp. ......... 414-781-1730 
Cen Mississauga, On!., Source EIcIms., Lid. 

418-675-0830 

Local Distributors 
CA Chatsworth, Peteil/Passive Comps. •.• 815-341-1743 
CA San Diego, Neumann Elclms. ..•.....• 618-695-3005 
CA Westlake V~ Distel Inc. ..•.. . . . . . . . . . . 805-495-9998 
CA Yorba Unda, Zeus COmps............. 714-921-9000 
CO Denver, Integrated EIcIms. ....•...•.•• 303-292-6121 
CT Meriden, Jaco EIctms. ................ 203-235-1422, 
FL Tampa, Impala Elcims. ............... 813-885-4747 
IL Hoffman EvtaIes. Integrated Elclms. .. 312-843-2040 
MO Columbia, Azlech Elcims. .••........•. 301-995-6800 
MA Bu~ington, TLC Cornps. .............. 617-273-0140 
MN St Pau~ Shelley-Ragon. . . • • . . . . • . . . .. 612-645-2828 
NJ C&IoIn, ./-Mar EIctms. ................. 201-772-6400 
NY Bohemia, Justin EIcIms. .............. 515-~000 

NY Cicero, Andco Elcims. ................ 315-69~2660 

NY Hauppauge, Jaco Elcims. ..........•.• 515-273-5500 
NY Portchester, Zeus Cornps. ............ 914-937-7400 
NY Whippany, American Oists. . .. ..•.. . . .• 201-425-0510 
OH CincinnetL Eclipse of Ohio ............ 513-661-7733 
OH Dayton, Televox, Inc. .. .. .. .. .. .. .. .... 513-454-1225 
OR Beaverton, Integreted Elcims. ......... 503-641-1690 
TX Richardson, Jaco, Inc. ................ 214-235-9575 
TX Richardson, Zeus Cornps. ............ 214-763-7010 
UT N. Sell Lake CRy, Integrated Elcims. .. 801-298-1869 
VT Rutland, SAl, Inc. ..................... 802-775-7126 
WA Bellevue, Integreted Elclms. .......•.. 205-455-2727 

SFE TECHNOLOGIES, 1501 1 st St, San Fernando, CA 
91340, Tel: 815-365-9411, TWX: 91cr496-1535, FAX: 815-
365-5117; FSC Il10.: 96733; Empl.: 2000; Sis. Mg,: Joe 
Lucia 

S. F. PRODUCTS CORPORATION, P. O. Box 369, 
Southport, CT 06490, Tel: 203-9~6180; ErnpL: 8; Sis. 
Mgr: Norman W. Johanson; Dis!. Mg': R S. Johanson 

SGS-ATES SEMICONDUCTOR CORP. 240 Bear Hill 
Ad, WaHham, MA 02154, Tel: 617-690-8688, TELEX: 
923495; Ernpl.: 9000 

SGS SEMICONDUCTOR CORPORATION, 1000 E 
Bell Road, Phoenix, AZ 85022, Tel: 602-867-6100, TELEX: 
249976,867479(Western Union), TWX: 910-950-4654; 
FSC Il10.: 7X328; EmpL: 200; Sis. Mg,: Tony Santoni; Dist. 
Mg,: Jim Nord 

Sholk·o 

FAX: 919-934-3298 
SHALLCO, INC., Box 1089, Smtthfield, NC 27577. Tel: 

91 ~934-3135; EmpL: 40; Sis. Mg,: M. O. Sutton 
.•. .•.. .• . .•..•. . . . ....•. . .. . . . . .. . ....•• .. 8'1788-1793 

Local Sales Offices & Reps 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA Santa Clara, Fischer Assocs. ......... 406-733-7350 
FL Melboume, Reynolds & Assocs, Inc. •. 305-25~7ooo 

IN Fort Wayne, J & B Engrg. SIs. Co. ..... 21~2813 
IA Cedar Rapids, S & 0 SIs. ............. 31 ~63-7323 
MO Towson, Holden Engrg. SIs. .........•. 301-623-3763 
MA Norwood, MPS EIcIm. ................ 617-7~8700 
MN Minneapolis, R-J Inc. . . . . . . . . . . . . . . . . .. 612-866-3661 
NY E Rockaway, HW .................... 515-5~2999 

NY Manhattan, Lothar Sanford Corp ....... 212-757-3881 
NY Pittsford, O. Hurley Sis. ............... 715-588-6159 
OH Englewood, Allen Nace Co. ........... 513-635-0931 
OR Portland, camp. Technlg., Inc. ......... 503-292-1518 
PA King of Prussia, Freedman-MaHa Assocs. 

.. ... . .. . .... . . .. ..... .. .. . . .. .. .. ..... 215-337-9211 
TX Dallas, Deter & Menelaides, Inc. .. . . . . • 214-361-8876 

Local Distributors 
FL Jacksonville, Southeast Elcims. .. . . . .. 904-355-3007 
OH CincinnetL UnRed Redio .............. 513-761-4030 
TN BrisIo~ Broadcast Equip. & Supp. ..... 615-875-2531 
TX Dallas, Wholesale Elcims. ............ 21+82+3001 
Cen Montreal Que., Braydon Electro .•.... 514-332-5650 

SHALLTRONIX CORP., Preston St, P.O. Box 235, Salma, 
NC 27576, Tel: 91~965-6346; FSC Il10.: 58258; SIs. Mgr: 
Joe Deans ..................................... 001322 

Local Sales Offices & Reps 
TX Allington, Electronic Prod. Reps. ...... 817-467-0377 

SHAPE MAGNETRONIcs, INC, 901 OuPage Ave, 
Lombard, IL 60148, Tel: 312-620-8394, TWX: 910-991-
2352, FAX: 312-620-0764; Empl.: 110; Sis. Mg;: Judy M. 
Madden; Dist. Mg': Judy M. Madden 

SHAPIRO SCIENTIFIC INST, 3500 E Coast Hwy, 
Corona del Mar, CA 92625, Tel: 714-675-1024; EmpL: 7 

SHARP, Microelectronics Div., Display Grp., Sharp 
Plaza, Mahwah, NJ 07430, Tel: 201-5~8757, TELEX: ,71 
134327, FAX: 201-~8759 ............. 8'1086-1091 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-533-1730 
AL Mobile, Interep Assocs. ............... 205-475-1036 
AZ Soottsdale, Thorson Desert State, Inc. (TDSI) 

.. .. .. .. .. . .. .. .. .. .. . .. .. . . .. .. . . .. .. . 602-998-2442 
CA Newport Bch., Plustronics .. .. .. .. .. ... 71 +475-8009 
CA San Diego, Mesa Comps. ............. 61 ~275-8021 
CA Santa Clara, Quorum Tech. Sis. ............ 405-0812 

SHARP, 

CA Sherman Oaks, Plustronics ........... 815-995-6908 
CO Denver, Seale &'Assocs., Inc. .•......• 303-758-6855 
CT Southington, Orion/DSA GIp. .•...•... 203-621-6371 
FL Boce RIiIon, Lawrence Assocs. ....... 407-365-7373 
FL Casselberry, Lawrence Assocs. ....... 305-830-8174 
FL Oldsmar, Lawrence Assocs. ..... :.... 813-787-2773 
GA Norcross, Interep Assocs. . . . . . . . . . . . . . 407-44~ 
IL Des Plaines, Electron Mklg. ........... 312-298-2330 
IN Indianapolis, STB & Assocs. .......... 317-64+9227 
KS WIChita, Beka Corp. ........ .. .. .. .. .. . 318-682-8411 
MO Linthicum, Advanced Technlg. Sis., Inc. 

....•..........•..•............••...... 301-7~ 
MA Marlborough, Orion/DSA Grp. ........ 617-48D-0516 
MA Wakefield, Orion/DSA Grp. ........... 617-245-5220 
MI Grand Rapids, OEM Sis., Inc. . . • . . . • . • . 616-364-4024 
MI St Clair Shoras, OEM SIs. Inc. ........ 313-777-1750 
MN Minneapolis, Comstrand .............. 612-76&-9234 
Me Creve Coeur, Beka Corp. ............. 314-678-4224 
NJ Allendale, Eastec Assocs. ............. 201-934-7135 
NJ W. Berlin, QED Elcims. ............... ~9254 
NY Pittsford, NoeII>-Honsinger ... . . . . . . . . • 715-585-9002 
NC Raleigh, Zucker Assocs. .............. 91 ~782-6433 
OH Deyton, Five Star Elclms, Inc. ........ 513-~1718 
OH Solon, Five Star EIcIms., Inc. .......... 21 ~ 1611 
OR Beaverton, Blair Hirsh ................ 503-641-1875 
PA Spring House, QED EIcIms., Inc. .•.... 215-643-9200 
TN Greenville, Interep Assocs. ............ 615-63~3491 
TX Austin, Irnpaq Sis. Co. ................ 512-474-1125 
TX CarroIHon, Irnpaq Sis. Co. ............. 214-247-3300 
TX Houston, IrnpeQ SIs. Co. .............. 713-820-0288 
WA Lynwood, 8lair Hirsh.................. 205-774-8151 
WI Waukesha, Electron Mklg. ............ 414-547-1505 
Cen MississauQa, Ont, Hi-Tech Sis. Co., Lid. 

.. . .. .. .. . .. .. . .. .. .. . .. . . .. . .. .. .. .... 416-672-0284 
Cen Montreal Que., Hi-Tech Sis. .......... 514-365-4728 
Can Surrey, ac., Enerlec Sis. ........•.•.•. 604-885-1867 

Local DistriblAots 
AL Huntsville, Marshell ..•................ 205-881-9235 
P;z Phoenix, Marsha/I .................... 602-495-0290 
CA Del Mar, Added Value ................ 61~792-0257 

CA Irvine, Marshall ....................... 71 +455-5394 
CA los Angeles, Marsha/I................ 815-407-4150 
CA Orange, Milgray ...................... 203-795-0711 
CA Orange, Western Micro ............... 71+637-0200 
CA Sacramento, Marshall ................ 915-635-9700 
CA San Diego, Marsha/I .................. 61 ~578-9606 
CA San Diego, Western Micro............ 61~0 
CA San Francisoo, Marshall .......•.•.•.. 406-943-4600 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 783 



SHARP, 

CA Saratoga, Western Micro 
CA Tustin, Added Value ................. . 
CO Denver, Marshall .................... . 
CO Wheal Ridge, Added Value ......... .. 
CT' Wal6ngford, Marshall ............... .. 
DC WaShingfOn. Milgray ................ .. 
FL Ft Lauderdale, Marshall ............. . 
FL Ortando, Marshall .................... . 
FL Tampa. Marshall .................... .. 
FL Winter PI<., Milgray .......... , ........ . 
GA AIlanta,Marshail .................... .. 
GA Atlanta, Milgray ..................... .. 
IL Chicago, Marshall .................. .. 
IL Chicago, Milgray .................... .. 
IN Indianapolis, Marshall ............... .. 
KS Kansas City, Marshall ................ . 
KS Kansas City, Milgray ........ " ...... .. 
KS Wochita,Marshall ................... .. 
MD Baltimore, Milgray .......... " ...... .. 
MD Gaithersburg. Marshall .............. .. 
MA Boston,Marshall .................... .. 
MA Burlington, Milgray . ,' ................ .. 
MA Burlingfon, Western Micro ... " ....... . 
MI Uvonia,Marshall ................... .. 
MN Minneapolis, Marshall ................ . 
MO StLouis,Marshail ........... : ...... .. 
NJ Fairfield, Marshall ................... .. 
NJ Marlton, Milgray " .................. .. 
NY Farmingdale, Milgray ............... .. 
NY Hauppauge, Marshall ............... .. 
NY Johnson City, Marshall ............. .. 
NY Pittsford, Milgray .................... .. 
NY Rochester, Marshall ................ .. 
NC Raleigh, Marshall .................... . 
OH Cleveland, Marshall .................. . 
OH Cleveland, Milgray .................. .. 
OH Columbus, Marshall ................ .. 
OH Dayton, Marshall .................... . 
OR Beaverton, Western Micro ........... . 
OR Portland, Marshall .................. .. 
PA Philadelphia, Marshall .............. .. 
PA Pittsburgh, Marshall ................ .. 
TX Austin, Added Value ................ .. 
TX Austin, Marshall .................... .. 
TX Brownsville, Marshall .. , ............. . 
TX Dallas, AddedValue ................ .. 
TX Dallas, Marshall .................... .. 
TX Dallas, Milgray ....................... . 

TX EI Paso, Marshall ""'"'''''',''''''' 
TX Houston, Marshall .................. .. 
UT Murray, Marshall .................... .. 
UT Salt Lake City, Added Value ........ .. 
UT Salt Lake City, Marshall ............. .. 
UTSaIt l.aka City, Milgray .............. .. 
VA Redmond, Western Micro ........... .. 
WA Seattle, Marshall .................... .. 
WI Waukesha, Marshall ................ .. 
Can Calgary, Alberta, Space EIctms. ...... . 
Can Edmonton, Alberta, Space Elclms. ... . 
Can Montreal, Que., Marshall ............ .. 
Can Montreal, Que., Space EIctms. ....... . 
Can Ontario, Marshall ................... .. 
Can Ontario, Milgray ...................... . 
Can Ottawa, Ont., Marshall .............. .. 
Can Ottawa, Ont., Space EIctms. .......... . 
Can Toronto, On!., Milgray ................ . 
Can Toronto, On!., Space Elclms. ......... . 
Can Vancouver, B.C. Space EIctms. ...... . 
Can Winnipeg, Man~oba, Space Elctms. •.. 

408-725-1660 
714-25~8258 

303-451-8444 
303-422-1701 
203-265-3822 
30Hl21-8169 
305-977-4680 
305-767-8585 
813-573-1399 
305-647-5747 
404-923-5750 
404-393-9666 
312-49<Hl755 
312-350-0490 
317-297-0483 
913-492-3121 
913-236-8800 
316-264-6333 
301'995-6169 
301-840-0228 
617-658-0810 
617-657-5900 
617-273-2800 
313-525-5850 
612-55~2255 

314-291-4650 
201-882-0169 
~983-5010 

516-391-3000 
516-273-1515 
607-79&-1611 
71 &-235-0830 
71&-235-7620 
91~876-7383 

216-248-1788 
216-447-1520 
614-891-7580 
513-898-4480 
503-6~2082 
503-643-5555 
~778-872O 
412-963-0441 
512-45~8519 

512-837-1991 
512-542-4589 
214-404-1144 
214-233-5200 

. 214-248-1603 
915-593-0706 
713-895-9200 
801-261-1888 
801-975-9500 
801-485-1580 
801-272-4999 
20&-881-6737 
206-641-6800 
414-797-8400 
403-235-5325 
403-438-2858 
514-848-9112 
514-894-7710 
416-674-2161 
41&-756-4481 
416-674-2189 
613-820-8313 
416-756-4481 
416-638-4771 
604-438-5545 
204-33~0554 

SHARP, Microelectronics Div., Integrated 
Circuits, Sharp Plaza, Mahwah, NJ 07430, Tel: 201-5~ 
8757, TELEX: 71 134327, FAX: 201-5~8759 
. . . . . . . .. . . . ... . . . . . .. . . . . . .. . . . . . .. . .. . ... A'1754-1756 

Local sales' Offices & Reps 
AL Huntsville, Interep Assocs. ............ 205-533-1730 
AL Mobile, Interep Assocs. ............... 205-478-1036 
p;z. ScoIIsdaIe, Thorson Oesarl State, Inc. (IDSI) 

....................................... 602-998-2442 
CA Newport Bch, Plustronics ............. 714-47&-8009 
CA San Diego, Mesa Camps. ............. 61~278-8021 
CA Santa Clara, Quorum Tech. Sis. . . . . . .. 408-980-0812 
CA Sherman Oaks, Plustronics ........... 818-995-8908 
CO Denver. Seale & Assocs, Inc. . . . . . . . . . . 303-756-6855 
CT Southingfon, Orion/OSA Grp. ......... 203-621-8371 
FL Boca Raton, Lawreroce Assocs. ....... 407-368-7373 
FL Casselberry, Lawreroce Assocs. ....... 305-830-6174 
FL Oldsmar, Lawreroce Assocs. .......... 813-787-2773 
GA Norcross, Inlerep Assocs. . . . . . . . . . . . .. 4lJ4.<I49-8880 
IL Des Plaines, Electron Mktg. .•.... . . . •. 312-298-2330 
IN Indianapo6s, STB & Assocs. .......... 317-844-9227 
KS Wichita, Baka Corp. ................... 316-682-8411 
MD Linthicum, Advanced Technlg. Sis., Inc. 

MA Marlborough, Orion/OSA Grp. ....... . 
MA Wakefield, Orion/OSA Grp. .......... . 
MI Grand Rapids, OEM Sis., Inc ...• ' ..... . 

301-7~9360 

617-480-0516 
617-245-5220 
616-384-4024 

Manufacturers and Sales Offices Directory 
MI St Clair Shores, OEM Sis., Inc. .... 313-777-1750 
MN Minneapolis, Cornstrand .............. 612-788-9234 
MO Creve Couer, Baka Corp. ......... ... 314-878-4224 
NJ Allendale, Eastec A$Socs. .. .. .. .. .. ... 201-934-7135 
NJ W. Berlin, QED EIctms. .•...... 6~34&-9254 

NY Pittsford, Noeth-Honsinger ............ 716-586-9002 
NC Raleigh, Zucker Assocs. .......... " .. 91~782-8433 
'OH Dayton, Five Slar EIctms., Inc. ........ 513-29~1718 
OH Solon, Five Star Elclms., Inc ........... 21&-349-1611 
OR Beaverton, Blair Hirsh ................ 503-641-1875 
PA Spring House, QED Elctrns., Inc. ...... 215-843-9200 
TN Greenville, Interep Assocs. . . .. . . . . . . .. 615-83~3491 
TX Austin, Irnpaq SIs. Co. ................ 512-474-1125 
TX Canollton, Impaq SIs. Co. ............. 214-247-3300 
TX Houston, Impaq SIs. Co. .............. 713-820-0288 
WA Lynwood, Blair HirSh. . . . . . . . . . • . . . . . .. 208-774-8151 
WI Waukesha, Electron Mktg. ............ 414-547-1505 
Can Mississauga, Ont., Hi-Tech SIs. Co, Ltd 

....................................... 416-672-0284 
Can Montreal, Que, H~ Tech SIs. .... 514-388-4728 
Can Surrey, B.C; Eneriec SIs. ...... . . . . . . .. 604-888-1667 

Local Distributors 
AL Huntsville, Marshall ................... 205-881-9235 
p;z. Phoenix, Marshall .................... 602-496-0290 
CA Del Mar, Added Value ................ 61~792-0257 
CA Irvine, Marshall .. "................... 714-458-5394 
CA Los Angeles, Marshall ......... , ...... 818-407-4150 
CA Orange, Milgray ...................... 203-795-0711 
CA Orange, Western Micro ............... 714-837-0200 
CA Sacramento, Marshall ................ 916-635-9700 
CA San Diego, Marshall .................. 61 ~578-9606 
CA San Oiego, Western Micro............ 61~453-8430 
CA San Francisco, Marshall .............. 408-943-4600 
CA Saratoga, Western Micro ............. 408-725-1660 
CA Tustin, Added Value ....... 714-25~8258 

CO Denver, Marshall ..................... 303-451-8444 
CO Wheatridge, Added Value ............. 303-422-1701 
CT Wallingford, Marshall ................. 203-265-3822 
DC Washington, Milgray ............ '."'" 301-621-8169 
FL Ft Lauderdale, Marshall .............. 305-977-4880 
FL Orlando, Marshall................. 305-767-8585 
FL Tampa,Marshall ..................... 813-573-1399 
FL Winter PI<., Milgray ................ ... 305-647-5747 
GA Atlanta, Marshall ...................... 404-923-5750 
GA Atlanta, Milgray ....................... 404-393-9666 
IL Chicago, Marshall .................... 312-490-0755 
IL Chicago, Milgray ..................... : 312-350-0490 
IN Indianapolis, Marshall................. 317-297-0483 
KS Kansas City, Milgray .................. 913-23&-8800 
KS Wichita, Marshall ..................... 316-264-6333 
MD Baltimore, Milgray .................... 301-995-6169 
MD GMhersburg, Marshall. . . . . . . . . . ... ... 301-840-0228 
MA Boston, Marshall .. .. .. .. .. .. .. .. .. .... 617-658-0810 
MA Burlington, Milgray .................... 617-657-5900 
MA Burlingfon, Western Micro .. ,......... 617-273-2800 
MI Livonia, Marshall ..................... 313-525-5850 
MN Minneapolis, Marshall .............. .. 612-55~2255 
MS Kansas City, Marshall ................. 913-492-3121 
MO St Louis, Marshall................. 314-291-4650 
NJ Fairfield, Marshall ..................... 201-882-0169 
NJ Marnon, Milgray ...................... 6~983-501 0 
NY Farmingdale, Milgray ................. 51 &-391-3000 
NY Hauppauge, Marshall ................. 51&-273-1515 
NY Johnson City, Marshall .... ,.......... 607-79&-1611 
NY Pittsford, Milgray .. .. ........ .. .... .... 71 &-235-0830 
NY Rochester,Marshall .................. 71&-235-7620 
NC Raleigh, Marshall ..................... 91 ~7&-7383 
OH Cleveland, Marshall.. .. .. .. .. .. .. .. ... 21 &-248-1788 
OH Cleveland, Milgray .................... 216-447-1520 
OH Columbus, Marshall .................. 614-891-7580 
OH Dayton, Marshall ..................... 513-896-4480 
OR Beavertoll, Western Micro ............ 503-62~2082 

OR Portland, Marshall .................... 503-843-5555 
PA Philadelphia, Marshall ................ 6~778-8720 
PA Pittsburgh, Marshall ........ ,......... 412-963-0441 
TX Austin, Added Value .................. 512-45~519 

TX Austin,Marshall ...................... 512-837-1911 
TX Brownsville, Marshall ................. 512-542-4589 
TX Dalles, Added Value ................ 214-404-1144 
TX Dallas, Marshall ..................... 214-233-5200 
TX Dallas, Milgray ...................... 214-248-1603 
TX EI Paso, Marshall ........ . .. .. .. ...... 915-593-0706 
TX Houston, Marshall .................... 713-895-9200 
UT Murray, Marshall ................ "."" 801-261-1888 
UT San Lake City. Added Value.......... 801-975-9500 
UT Saft Lake City, Marshall............... 801-485-1580 
UT Saft Lake City, Milgray ................ 801-272-4999 
WA Redmond, Western Micro............. 206-881-6737 
WA Seattle, Marshall ...................... 206-641-6800 
WI Waukesha, Marshall .................. 414-797-8400 
Can Calgary, Alberta, Space Elctms. ....... 403-235-5325 
Can Edmonton, Alberta, Space Elclms. .... 403-438-2858 
Can Montreal, Que. Marshall .............. 5.14-848-9112 
Can Montreal, Que., Space Elclms. ........ 514-694-7710 
Can Ontario, Marshall ..................... 41&-674-2161 
Can Ontario, Milgray....................... 111&-758-4481 
Can Ottawa, Ont., Marshall "'"''',''''''' 41&-674,2168 
Can Ottawa, Ont., Space Elctms. . . . . . . . . . . 613-820-6313 

Can Toronto, Ont., Milgray ..... . . . . . . . . . . .. 416-756-4481 
Can Toronto, Ont., Space Elctms. .......... 416-638-4771 
Can Vancouver, B.C. Space Elclms.. . . . ... 604-438-5545 
Can Winnipeg, Man~oba, Space Elclms. ... 204-339-0554 

SHARP, Microelectronics Div., Optoelectronics, 
Sharp Plaza, Mahwah, NJ07430, Tel: .201-5~8757, 
TELEX: 71 134327, FAX: 201-52~8759; Sis. Mgr: Terry 
Manton; Disl. Mg': Dave Matthews ...... A'2142-2144; 

8'1148-1151,1178-1179,1282-1294,1585.1925 

Local Sales Offices & Reps 
AL' Huntsville, Interep Assocs. ......•.. ".. 205-533-1730 
AL Mobile,lnterep Assocs. ............... 205-478-1036 
p;z. Scottsdale, Thorson Oesarl Slate Inc. (IDSI) 

....................................... 602-998-2442 
CA Newport Bch, Plustronics . . . . . . .. . . . .. 714-476-8009 
CA San Diego, Mesa Comps. ............. 61~278-8021 

CA Santa Clara, Quorum Tech. SIs..... 408-98Q-0812 
CA Sharman Oaks, Plustronics ........... 818-995-8908 
CO Denver, Seale & Assocs., Inc. ......... 303-756-8855 
CT SoUlhington, Orion/OSA Grp. ......... 203-621-8371 
FL Boca Raton, Lawrence Assocs. ....... 407-368-7373 
FL Casselberry, Lawreroce Assocs. ....... 305-830-6174 
FL Oldsmar,LawrenceAssocs. .......... 813-787-2773 
GA . Norcross, Interep Assocs. .... . . . . . . . .. 404-449-8660 
IL Des Plaines, Electron Mktg. ........... 312-298-2330 
IN Indianapolis, STB & Assocs. .......... 317-844-9227 
KS WicMa, Baka Corp. .. "...... .. .. .. ... 31 &-682-8411 
MD Linthicum, Advanced T echnlg. SIs., Inc. 

....................................... 301-789-9360 
MA Marlborough, Orion/DSA Grp ......... 617-480-0516 
MA Wakefield, Orion/OSA Grp. ........... 617-245-5220 
MI Grand Rapids, OEM SIs., Inc. .... " .... 616-384-4024 
MI St Clair Shores, OEM SIs., Inc. ........ 313-777-1750 
MN Minneapolis, Comstrand .............. 612-788-9234 
MO Creve Coeur, Baka Corp. ............. 314-878-4224 
NJ Allendale, Eastec Assocs. ............. 201-934-7135 
NJ W. Berlin, QED Elclms. ............... 6~34&-9254 

NY Pittsford, Noeth-Honsinger . . . . . . . . . . .. 71 &-58&-9002 
NC Raleigh,ZuckerAssocs. .......... "" 919-782-8433 
OH Dayton, Five Star Elctms., Inc. ........ 513-2~1718 

OH Solon, Five Slar Elctms., Inc. .......... 216-34~1611 

OR Beaverton, Blair Hirsh ................ 503-641-1875 
PA Spring House, QED Elctrns., Inc. ...... 215-643-9200 
TN Greenville, Interep Assocs. . . . . . . . . . . .. 615-63~3491 

TX Austin, Impaq Sis. Co ................. 512-474-1125 
TX Canolnon, Irnpaq Sis. Co .............. 214-247-3300 
TX Houston, Impaq Sis. Co. .............. 713-820-0288 
WA Lynwood, Blair Hirsh.................. 206-774-8151 
WI Waukesha, Electron Mktg. ............ 414-547-1505 
Can Mississauga, Ont., Hi-Tech SIs. Co. Lt<!-

....................................... 41&-672-0284 
Can Montreal, Que., Hi-Tech Sis. .......... 514-386-4728 
Can Surrey, B.C, Enerlec SIs. .. .. . .. .. .. ... 604-888-1667 

Local Distributors 
AL Huntsville, Marshall .................. . 
p;z. Phoenix,Marshall .................. .. 
CA Del Mar, Added Value .............. .. 
CA Irvine, Marshall ...................... . 
CA Los Angeles, Marshall .............. .. 
CA Orange, Western Micro .............. . 
CA Sacramento, Marshall ............... . 
CA San Diego, Marshall ................ .. 
CA San Diego, Western Micro ........... . 
CA San Francisco, Marshall ............ .. 
CA Saratoga, Western Micro ............ . 
CA Tustin, Added Value ................ .. 
CO Danver, Marshall .................... . 
CO Wheat Ridge, Added Value .......... . 
CT Orange, Milgray .................... .. 
CT Wallingford, Marshall ............... .. 
DC Washington, Milgray ................ .. 
FL Fl Lauderdale, Marshall ............ .. 
FL Ortando, Marshall .................... . 
FL Tampa, Marshall .................... .. 
FL WinterPk., Milgray .................. .. 
GA Allanta, Marshall ..................... . 
GA Atlanta, Milgray ...................... . 
IL Chicago, Marshall .................. .. 
IL Chicago, Milgray .................... .. 
IN Indianapolis, Marshall ................ . 
KS Kansas City, Marshall ................ . 
KS Kansas City. Milgray ................ .. 
KS Wichita, Marshall .................... . 
MD Baltimore, Milgray .................. .. 
MD GMhersburg. Marshall .............. .. 
MA Boston, Marshall .................... .. 
MA Burlingfon, Milgray .................. .. 
MA Burlington, Western Micro ........... . 
MI Livonia, Marshall .................... . 
MN Minneapolis, Marshall ................. . 
MO Sl Louis, Marshall .................. .. 
NJ Fairfield, Marshall .................... . 
NJ Marnon, Milgray .................... .. 
NY Farmingdale, Milgray ................ . 
NY Hauppauge, Marshall ................ . 
NY Johnson City, Marshall 

205-661-9235 
602-496-0290 
61~792-0257 

714-458-5394 
818-407-4150 
714-837-0200 
91 &-835-9700 
61~578-9606 

61~6430 
408-943-4600 
408-725-1660 
714-25~8258 

303-451-8444 
303-422-1701 
203-795-0711 
203-265-3822 
301-621-8169 
305-977-4880 
305-767-8585 
813-573-1399 
305-647-5747 
404-923-5750 
404-393-9666 
312-490-0755 
312-350-0490 
317-297-0483 
913-492-3121 
913-236-8800 
316-284-6333 
301-995-6169 
301-840-0228 
617-658-0810 
617-657-5900 
617-273-2800 
313-525-5850 
612-55~2255 

314-291-4650 
201-882-0169 
6~983-5010 

51 &-391-3000 
516-273-1515 
607-798-1611 
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Manufacturers and Sales Offices Directory 
NY Pittsford, Milgray ..................... . 
NY Rochester. Marshall .... . ........... . 
NC Raleigh. Marshall .... . .............. . 
OH Cleveland, Marshall ....... . 
OH Cleveland, Milgray ..... . 
OH Columbus. Marshall ... . 
OH Dayton. Marshall ..... . 
OR Beaverton. Western Micro 
OR Portland, Marshall .... 
PA Philadelphia. Marshall 
PA Pittsburgh. Marshall ... . ............ . 
TX Austin. Added Value ... . 
TX Austin. Marshall ....... . 
TX Brownsville. Marshall .. 
TX Dallas. Added Value 
TX Dallas. Marshall ......... . 
TX Dallas. Milgray ....... . 
TX EI Paso. Marshall .... . 
TX Houston. Marshall .. . 
UT Murray. Marshall ............ . 

716-235-0830 
716-235-7620 
919-876-7383 
216-248-1788 
216-447-1520 
614-891-7580 
513-898-4480 
503-629-2062 
503-643-5555 
609-778-8720 
412-963-0441 
512-459-8519 
512-837-1991 
512-542-4589 
214-404-1144 
214-233-5200 
214-248-1603 
915-593-0706 
713-895-9200 
801-261-1888 

UT San lake Cily. Added Value . ... 801-975-9500 
UT San Lake Cily. Marshall ...... . 
UT San lake Cily. Milgray .. 
WA Redmond, Western Micro ..... . 
WA Seattle, Marshall ................... . 
WI Waukesha. Marshall .............. . 
Can Calgary. Alberta. Space Elctms. ...... . 
Can Edmonton. Alberta. Space Elctms. .. 
Can Montreal. Que. Marshall ............. . 
Can Montreal. Que. Space Elctms. ....... . 
Can Ontario. Marshall .... . .............. . 
Can Ontario. Milgray ...................... . 
Can Ottawa. Ont. Marshall ................ . 
Can Ottawa. Ont, Space Elctms. ....... . 
Can Toronto. Ont, Milgray ................ . 
Can Toronto. Onto Space Elctms. ......... . 
Can Vancouver. B.C. Space Elctms. ... . 
Can Winnipeg. Man~obe, Space Elctms. . .. 

801-465-1580 
801-272-4999 
206-881-6737 
206-641-8800 
414-797-6400 
403-235-5325 
403-438-2858 
514-648-9112 
514-694-7710 
416-674-2161 
416-756-4481 
416-674-2168 
613-820-8313 
416-756-4481 
416-838-4771 
604-438-5545 
204-339-0554 

SHELDAHl., INC .. P.O. Box 170. Hwy 3 North. Northfield, 
MN 55057. Tel: 507-683-8000. TWX: 910-565-2180, FAX: 
507-663-8365 

IH.'lrJY 
FAX: 714-669-1081 

SHELLY ASSOCIATES, INC •. 14281 Chambers Road, 
Tustin. CA 92680. Tel: 714-669-9850. TELEX: 85-2283; 
FSC No.: 00303; Empl.: 30; Sis. Mgr: Chuck Feeney; Dis/. 
Mg,: Chuck Feeney................ . ...... 8·1092 

Local Sales Offices & Reps 
/>;Z Tempe. Spectrum Assocs.. S.W.. 602-966-1788 
CA Anaheim. Spectrum Assocs., Inc 714-830-6977 
CA Mountain View. Led(ly Assocs. .. 415-969-8313 
CO Broomfield, Connors Co. .............. 303-466-9628 
FL Ft Lauderdale; Hollingsworth & Still. Inc. 

....................................... 800-241-5712 
FL Tampa Hollingsworth & Still. Inc ...... 800-241-5712 
GA Norcross. Hollingsworth & Still. Inc .... 404-447-1700 
IL Skokie, Electro Tech Mktg ............ 312-676-3151 
IN Ft Wayne, Scott Elctms. .•............ 219-484-7865 
IN Indianapolis. Scott Elctms.lnc ........ 317-841-0010 
MD Ellicott City. Tech. SIs.. Inc ............. 301-461-2400 
MA Norwood, The Macinnis Co. .......... 617-762-8090 
MI Ypsilanti. Techrep.lnc ................. 313-572-1950 
MN Hopkins. Steve Forsythe & Assocs. ... 612-933-8267 
MO Florissant R R Burton & Assocs. ..... 314-831-4069 
MO Grandview. R. R .Burton & Assocs. .... 816-783-5385 
NJ Boonton. TMA ........................ 201-263-2946 
NY N. Syracuse, R F. Roux Co. . . . . . . . . . .. 315-458-9169 
NY Port Washington. TMA . . . . . . . . . . . . . . .. 516-883-2432 
NC Charlotte, Hollingsworth & Still. Inc. ... 800-241-5712 
NC Kernersville. Hollingsworth & Still. Inc 

OH Cincinnati. Scott Elctms. ............. . 
OH Cleveland, Scott Elctrns. Inc .......... . 
OH Kattering. Scott Elctms.. Inc ......... . 
OH Reynoldsburg Scott Elctrns. ......... . 
OR Beaverton. Luscombe Engrg Co. . ... . 
PA Boyertown. Tech. SIs.. Inc ........... . 
PA Pittsburgh. Scott Elctms. ............. . 
TX Stattord, A & E SIs.. Inc ............... . 
WA Bellevue. Luscombe Engrg Co. . ..... . 
WI Brookfield, Electro-Tech Mktg Assocs. 

Local Distributors 
AR Ft SmHh. Radio. Inc. . ............ . 
CA Anaheim. Bisco Inds. Inc. • ........... . 
CA Fremont VIC/T AL SIs.. .. .......... .. 

800-241-5712 
513-791-2513 
216-473-5050 
513-294-0539 
614-863-1281 
503-636-6864 
800-225-4335 
412-963-6116 
713-499-3210 
206-223-1541 

414-785-9554 

501-646-5200 
714-635-0380 
415-651-6420 

CA San Jose. Bisco Inds. Inc .. 
CT Norwalk, Park Distrs. Inc. . 
CT Wallingford, Midstate Elctrns. Co. . .. 
FL Bradenton. Speciaily Distbg. 
FL Clearwater. Jenkins Supp. Co .• Inc. 
GA Atlanta. A-C Equip. Co ........ . 
IL Franklin Park, Bisco Inds. Inc. . ....... . 
IN Indianapolis. Mar Elctrns .• Inc ......... . 
IA Cedar Rapids. Iowa Radio Supp. Co .. ' 
IA Cedar Rapids. Iowa Radio Supp. Co ... 
MA Woburn. Bisco Inds. ..... 
MO Kansas CHy, Elctrns. Supp. Co .• Inc. . 
NJ Cranford, Garden State Indl. Elctrns. .. 
NJ East Brunswick, Brothers Elctrns. .... . 
NJ Fair Lawn. Relay Specialties ......... . 
NJ Oakland, Relay Specianies ........... . 
NY Elmsford, Wh~e Plains Elctrl. ......... . 
NY Huntington. Energy Elctrl. Supp .. ' .... . 
NC Raleigh. Svc. Plus Elctrns. 
OH Dayton. T elevox, Inc ................. . 
OH Strongsville. Roberts Elctrns. Co .• Inc. 

OH Twinsburg. Advacom. Inc ............ . 
OK Tulsa. Radio. Inc. .. ................. . 
PA McKean, Advacom .. .. ............. . 
TN Chattanooga, Speciaily Distbg Co .... . 
TX Arlington. Bisco Inds. . ...... . 
TX Dallas. Wilkinson Brothers Co. 
TX Midland, ESI Supp .......... .. 
WI Mequon. lakeview Elctrns. .. 

408-435-8980 
203-853-2010 
203-265-9900 
813-756-9571 
813-584-5282 
404-451-2747 
312-451-1230 
317-633-8699 
313-393-4510 
319-393-4510 
617-938-8590 
816-931-0250 
201-272-6400 
201-238-2200 
201-797-3313 
201-337-1000 
914-592-9555 
516-549-2722 
919-650-9550 
513-284-4499 

216-238-1711 
216-425-8477 
918-587-9123 
814-476-7774 
615-267-9531 
817-640-7046 
214-941-9963 
915-694-9657 
414-377-8250 

SKe 
FAX: 818-764-6845 

SHINANO KENSHI CORP. (SKC). 7525 Ethel Ave. Ste. 
I. N. Hollywood, CA 91605. Tel: 818-764-4286; Empl: 6; 
Sis. Mgr: Ken Shimizu .......................... a·1255 

Local Sales Offices & Reps 
AL Madison, Benchmark ................. 205-484-0033 
CA North Hollywood. Shinano Kenshi Corp. 

.. . .. .. .. .. .. .. . .. . .. .. .. . .. . .. . .. .. . .. 818-764-4266 
CA Santa Clara. Norcomp. Inc.. 408-727-7707 
CO Denver. Tech Rep Sis. Co. ............ 303-758-7031 
CT Bloomfield, SIR Assocs. . . . . . . . . . . . . . .. 203-243-9343 
FL Melbourne, Phoenix Cornps. .......... 305-723-4414 
GA Norcross. Benchmark. . . . . . . . . . . . . . . .. 404-446-1711 
MA Westtord, SIR Assocs. .......... 617-692-2500 
MI Southfield, Fred Gehrke & Assoc ..... 313-559-5363 
MN Eagan. REL Comp. ................... 612-452-9541 
NJ Ma.ple Shada. Bi-Tech ................ 609-667-7374 
NJ Oxford, Malin Assocs. ................. 201-689-7398 
NC Charlotte. Mackay Smith & Assocs. ... 704-372-1188 
NC Raleigh. Mackay SmHh & Assocs. .. . .. 919-847-2277 
OR Portland, Intertech SIs. ...... . . . . . . . . .. 503-775-7885 
TX Austin. Precision Technlg. Assocs. .... 512-250-0201 
TX Richardson, Precision Technlg. Assoc. 

........................ .............. 214-234-8071 
UT Sandy. Intermountain Technlg. ........ 801-566-5000 

Local Distributors 
CA N. Hollywood, Digilog Dvcs..lnc ....... 818-784-9777 

Shindengen [#DAmerica. Inc. 

FAX: 805-373-3710 
SHINDENGEN AMERICA INC .• 2649 Townsgate Road, 

Ste. 200. Westlake VI.. CA 91361. Tel: 805-373-1130; 
Empl.: 7; Sis. MgT: Peter Gajewski; Dis!. Mg': Peter. 
Gajewski ................................. 0·1961-1963 

Local Sales Offices & Reps 
AL Huntsville, 20th Cantury Mktg. Inc. .... 205-533-9281 
/>;Z Phoenix, Southwest Tech. Sis ......... 602-893-1209 
CA San Diego. Power Assocs. .. . . . . . . . . .. 619-275-0641 
CA Santa Clara. Quorum Tech. SIs. .. . . . .. 408-990-0812 
CA Sirni Valley. Tri-Electro SIs.. Inc. ....... 805-527-3317 
CO Englewood, BC & Assocs. ............ 303-694-3999 
CT Middletown. Gerber SIs. Corp. ........ 203-347-3000 
GA Norcross. 20th Century Mktg. Inc .... 404-446-1999 
IL Rolling Meadows. Eagle Tech. SiS., Inc. 

....................................... 312-991-0700 
KS Olathe, C-Tron ....................... 319-373-2029 
MD Randallstown. Chesapeake Indl. Mktg 

301-922-5997 

SIEMEN 
MA Wenham. Gerber SIs. Corp. 
MI Lathrup VI, R. C. Nordstrom & Co. 
MN St Pau~ Arkco Sis. .................. .. 
MO St Charles. C-Tron. Inc ............... . 
NY N. Bellmore, Aurora Mktg.. Inc. . ...... . 
NY Pittsford, Franklin SIs. Corp ........... . 
NC Cary. 20th Century Mktg.. Inc ......... . 
OH Dayton. Thompson & Assocs. ........ . 
OR Portland, Crown Elctms. ............. . 
PA Dresher. CMS Mktg ................ .. 
TN Knoxville, 20th Century Mktg.. Inc. ... . 
TX Dallas. Tala Prods., Inc ............. .. 
UT American Fork, BC & Assocs. ....... .. 
WA Bellevue, Crown Elctrns. ............. . 
Can Concord, Votron EIctrns.,lnc ......... . 

617-890-3334 
313-559-7373 
612-777-7454 
314-928-8078 
516-221-0764 
716-248-8251 
919-481-3370 
513-435-7733 
503-620-8320 
215-885-4424 
615-966-2099 
214-644-6010 
801-467-2363 
206-643-8100 
418-869-9870 

SHIN-ETSU POLYMER, 34135 7th St, Union CiIy. CA 
94587. Tel: 415-475-9000. TWX: 910-338-2229. FAX: 415-
475-0613; Sis. Mg,: Doug Hall 

INTERNATIONAL CORPORATION 

FAX: 516-466-0922 
SHOGYO INTERNATIONAL CORP •• 287 Northern 

Blvd. Great Neck, NY 11021. Tel: 516-486-0911. TELEX: 
4758024. TWX: 12218 ... A.2366: a·1154. 1794-1795; 

C·1550-1552, 1906-1907; 001050-1051, 1395, 1492, 
1967 

SHOKAI FAR EAST, LTD •. 280 North Central Ave., 
Hartsdale. NY 10530. Tel: 914-881-0700. FAX: 914-881-
0807; Empl: 362; Sis. Mg,: Shirlee Serber; Dist. Mgr: Lee 
Goldberg, V.P. .................................. 001053 

SHURE BROS. 222 Hertrey Ave. Evanston, IL 60202-3696, 
Tel: 312-866-2200. TELEX: 4330191. FAX: 312-866-2279; 
Sis. Mg,: R T. Murphy. VP & Gen Mgr. 

ShuriIe: 
FAX: 203-481-8937 

SHURITE METERS, A Prime Technology Co •. P.O. 
Box 185, Twin Lakes Rd. North Branford, CT 06471. Tel: 
203-481-5721. TWX: 710-452-3092; Empl: 15; Sis. Mg': 
James Jamieson; Dist. MgT: Bruce Granoff .... 001397 

Local Sales Offices & Reps 
CA Burbank, Modco Co. ................ .. 
CA Sunnyvale, W. W. Posey Co .......... . 
CO Denver. Nelson Co. Inc ............. .. 
FL Longboa~ R S. Cushing ............. . 
IL Park Ridge, Bob Bums Assocs. ...... . 
IN Indianapolis. John Sukup Inc ........ . 
IA Des Moines. The Beams Co ......... .. 
MI E Detroit, Jack M. Thorpe Co. .. .... .. 
NJ Belleville. D. F. Tobias & Co .......... . 
NJ Lawrenceville, DVS Co. .............. . 
NY Rochester. H. C. Johnson Agys.. Inc. .. 
NC Raleigh. B. T. Fu~rk Inc ........ . 
OH Cincinnati. John Olsen Co ............ . 
RI Uncoln. Adams McGregor Inc. . ...... . 
TX Dallas, The Crocketl SIs. Co. ......... . 
WA Seattle. Evergreen Mktg Grp. ...•..... 
Can Thornhill. Ont, R C. Kahnert Sis. Ltd 

818-648-2215 
408-746-0771 
303-295-1017 
813-383-1770 
312-823-9360 
317-253-5501 
515-255-1148 
313-779-6363 
20H51-8880 
609-896-1112 
716-586-0777 
919-782-3493 
513-922-8885 
401-726-1300 
214-350-3377 
206-833-3180 

416-731-9232 

SIDAC ENCLOSURES, Div. of Triac Electronic 
Systems, Inc, 87-27 Myrtle Ave. Glendale. NY 11385. 
Tel: 718-441-4728; Empl: 14; Sis. Mgr: Victor Botnick 

SIDEREAL CORP, TransTechnology Corporation. 
9600 S.W. Barnes Rd. Portland, OR 97225. Tel: 503-297-
5531. TELEX: 36-0640. TWX: 910-464-6139. FAX: 503-
292-7730; Empl: 250; Sis. Mg,: Jeff Gretz 

SIECOR CORP. 489 Siecor Park-CO. Hickory. NC 28603-
0489. Tel: 704-327-5000. TELEX: 800-510. FAX: 704-327-
5973; Empl: 1200; Sis. MgT: J. Hicks 

SIEMENS COMPONENTS, INC., Optoelectronics 
Division. 19000 Homestead Rd. Cupertino. CA 95014 • 
Tel: 408-257-7910, TELEX: 352084. TWX: 910-338-0022; 
FSC No.: 50579; EmpL: 1100; Sis. Mg,: Daniel Rendino; 
Dist. Mg': Regina Walls 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 785 



SIEMEN Manufacturers and Sales Offices Directory 
Local Sales 0ffice8 & Reps NJ Bellmawr, TAl Corp. .................. 609-933-2600 

CA Cupertino, Siemens ~ Inc. ...•.. 408-725-3586 NJ Ft Lee, Necco ........................ 201-461-2789 
CA Orange, Siemens Comps.. Inc. .....••. 714-385-1274 NJ PrincelOn, Siemens Comps.. Inc. .•.... 609-987-!1083 

Albuquerque, F-P Sis. .•.•..•....•.•.. 505-345-5553 CA Woodland Hills, Siemens Comps.. Inc. NM 
................................. 818-883-4653/4658 NY Uverpoo~ Gen-Tech .................. 315-451-3480 

GA Norcross, Siemens Comps.. Inc. . .• . . • . 404-449-3981 NC Smithfield, ADI, Inc. ................... 919-934-8136 
Il Rosemont. Siemens Comps.. Inc. ....• 312~2-6000 OH 
MA UtlleIOn, Siemens ~ Inc. .••••... 617'-488-0331 OH 
MI Uvenia, Siemens~ Inc. ....••.... 313-591-7238 

Columbus, Siemens Comps., Inc. ....• 614-433-7500 
Strongsville, DoIfuss..Root & Co., Inc. 

215-236-0300 
412-221-4420 
615-639-3491 
817-265-6007 
512-331-8922 
713-775-8330 
801-487-!1843 
801-487-0843 
205-45HI588 
809-752-6189 

NJ Princeton, Siemens Comps.. Inc. ..•... 609-987-!)083 
lX Dallas, Siemens ~ Inc. ......... 214-62()'2294 

SIEMENS 

FAX: 201-321-3961 
SIEMENS COMPONENTS, INC., Special Products 

DiY., 188 Wood Ave., South, lse"n, NJ 08830, Tel: 201-
321-3400, TWX: 71 ()'99B-0588/0529; EmpL: 800; SIs. 
Mgr: Curt Hozian; Dist. Mgr: Dick Robert 
........................•.. Ao1173, 1321; B0 1350-1351 

Local Sales Offices & Reps 
AL Huntsville, Interep AsSocs. ........... . 
PJ. Phoenix, WesIrep .................... . 
CA Anaheim, WesIrep .................. .. 
CA Cupertino, Siemens Comps.. Inc. ..... . 
CA Cupertino, SC Sis. West ............. . 
CA Orange; Siemens Comps.. Inc. ....... . 
CA San Diego, Varigon-San Diego, Inc. .•. 
co Littleton, Lange Sis. ................. .. 
Fl Apopka, G.F. Bohman Assocs. ....... . 
GA Norcross, INTEREP ................. .. 
GA Norcross, Siemens ~ Inc. •...... 
IL Park Ridge, Metcom Assocs. ......... . 
Il Rosemont, Siemens Camps., Inc. .... . 
IN Indainapo"s, EIcIro Reps., Inc. ...•..... 
IA Cedar Rapids, Cahill-Schmitz-cahlll .. 
MD LutheMlle, D.G. Reps. ............... . 
MA Westborough, Anchor Engrg. ......•.. 
MI Troy, C. B. Jensen & Assocs. ......... 
MN Sl Pau~ Cahil~Schmitz-Gahi1i .•......• 
NJ Special Prods. Div .................... . 

205-533-1730 
602-997-8899 
714-527-2822 
408-725-3588 
408-725-3531 
714-385-1274 
619-576-0100 
303-795-3800 
305-888-1882 
404-449-8880 
404-449-3981 
312-696-1490' 
312-629-8000 
31 N142-7202 
319-377-8219 
301-583-1360 
617-898-2724 
313-643-0506 
612-84&-7217 
800-222-2203 

PA BrIdgeville, DoIfUss Root & Co. ••...•. 
TN Greenville, Interep .................. .. 
lX Arlington, CompTechSIs., Inc. ...... .. 
lX Austin, CompTech Sis., Inc. .......... . 
lX Houston, CompT ech Sis., Inc. ....... .. 
lIT Salt Lake City, Lange Sis. ........... .. 
lIT Salt Lake City, Lange Sis., Inc. ...... .. 
WA Bellevue, Micro Sis. .••.•••.••..•...... 
PR Rio Piedras, KIamco Elec. ........... . 

Local Distributors 
AL Huntsville, Halt-Mark ................ .. 
PJ. Phoenix, Hal~ark .................. . 
CA Canoga Park, Hall-Mark ............ .. 
CA Irvine, Marshall ..................... .. 
CA Milpitas, Marshall EIec. ............... . 
CA San Jose, Hal~Mark ................ .. 
CA Sunnyvale, Pennag-Sierra Div ........• 
CO Thornton, MarshallEIec. ............ .. 
Fl Orlando, Hall-Mark ................... . 
GA Norcross, Marshall ................. .. 
IL Elk Grove, ~aI Div ....... . 
IL Rosemont, Advent ................... . 
IL WooddaIe, HaI~ark ............... .. 
IN Indianapolis, Marshall ............... .. 
MD Columbia, HaI~ark ................ .. 
MI Farmington ~11s, Advent ............ .. 
MN Plymouth, Marshall .................. . 
NJ Fairfield, HaI~ark ................... . 
NY Rochester, Marshall ................ .. 
NC Raleigh, Hall-Mark ................... . 
OH Dayton, Marshall ................... .. 
PA McKean, Advacom .................. . 
TX Dallas, Hall-Mark ................... .. 
WA Bellevue, Marshall ............... , .. .. 

205-837-8700 
602-437-1200 
815-715-7300 
714-458-5394 
408-942-4700 
408-432-0900 
408-735-1080 
303-451-8444-
305-855-4020 
404-923-5750 
312-955-1140 
312-298-4210 
312-88().3800 
317-297-0483 
301-988-9800 
313-477-1650 
612-559-2211 
201-575-4415 
715-235-7620 
919-872-0712 
513-898-4480 
81'4-475-7774 
214-553-4300 
205-747-9100 

§ Sierracin/~ 

FAX: 619-438-4987 
SIERRACIN/MAGNEDYNE, 2258 Rutherford Ad., 

carlsbad, CA 92008, Tel: 619-435-3321, TWX: 910-322-
1391; Empl.: 150 ......................... 801256-1257 

Local Sales Offices & Reps , 
PJ. Mesa, Terry Thatford ............... .. 
CA MIn. View, Straube Assocs., Inc. .•..... 
CA Pomona, Chuck SchuHz ............ .. 
CT Tolland, Don Fontaine ............... . 
Fl Deerfield Beech, Electrocomp Assocs. 

Fl Palm Harbor, Electrocomp Assocs. •.. 
IL Rolling Meadows, KMA Sis. Co .....•.• 
MI Troy, Xanthus, Inc. ................... . 
MN Sl Pau~ ARKCO .................... .. 
NY Melville, carnes Assocs. ............ .. 

602·835-1932 
415-969-6060 
714-629-2609 
203-455-4511 

305-429-0802 
813-787-6689 
312-398-5300 
313-528-2000 
612-777-7454 
516-694-1600 

SIGMA elECTRONICS INC. 10830 Klnghurst Dr. 
Houston,lX 77099, Tel: 713-933-4700, TELEX: 71-378-
7848, TWX: 310-378-7848, FAX: 713-933-9067; FSC No.: 
60767; Empl: 60; SIs. Mgr: K Johnson 

SIGMA INSTUMENTS, Pacific Scientific, 170 Pearl St, 
Braintree, MA 02184, Tel: 617-843-5000, TELEX: 94-0645, 
"TWX: 71 0-348-1161, FAX: 617-849-8333; EmpL: 250; SIs. 
Mgt: David Belcher 

Local Sales 0ffice8 & Reps 
CA Los Altos, Ewin!tFoley, Inc. ........... 415-941-4525 
CA Roseville, Ewing-Foley, Inc. ........... 915-989-2672 
CA Westminster, West EIcIm Sis. ........ 7.14-898-0120 
MA Hingham, NoItheIIst Reps. ............ 617-749-8700 
NJ Cherry HiI~ Trinkle Sis., Inc. ........... 609-795-4200 
NJ Englewood Cliffs, Maison-Esco, Inc. '" 201-589-8888 
NY Hauppauge, Maisin-Esco, Inc. ......... 515-273-3500 
NY Rochester, H. C. Johnson Agy. .••. . . .. 715-586-0777 
NC Wmston-SaIern, D.G.W, Inc. ........... 919-788-7188 
PA Glenshaw, H. C. JohnsonAgy. ........ 412-487-1246 
OH Dayton, Midwest Mkig. Assoc. ........ 513-433-2511 

SIGMA-NETICS, INC, One Washington Ave., Fairfield, NJ 
07006, Tel: 201-227-6372; FSC No.: 24038; EmpL: 30; SIs. 
MgT: Roneld J. Treiber 

SIGMA PLASTRONICS, INC, P.O. Box 649, Whitmore 
Lake, MI46189, Tel: 313-231-2871; Empl: 3 

SIGMAPOWER, INC, 20790 Leapwood Ave., Carson, CA 
90746, Tel: 213-32-Sigma, FAX: .213-715-6079; FSC No.: 
55196; EmpL: 136; SIs. Mgt: Bill Adams 

SIGMA SYSTEMS CORP., 3183 Adams Ave., San Diego, 
CA 92116, Tel: 619-283-3193, FAX: 619-283-6526; EmpL: 
21; SIs. Mgr: T. Stewart ....................... 001187 

Local Sales 0ffice8 & Reps 
CA San carlos, Electronic Engrg. Assocs. 

· . .. .. .. .. .. .. . . .. .. .. .. .. . . . .. .. . .. .. • 415-593-2189 
CT Fairfield, Wexler-Court Sis. Co. .. . . •• . • 203-334-1122 
Il Elgin, RK EIcIms., Inc. ..... .... . .. .. .. 312-895-8552 
MN Edina, Dytec Instrs., Inc. ............... 612-831-7169 

SIGNAL PROCESSING TECHNOLOGIES, Business 
Unit of Honeywel~ Inc., 1150 E Cheyenne MIn. Blvd., 
Colorado Springs, CO 80906, Tel: 719-54().3734, TELEX: 
452433, TWX: 62926146; EmpL: 125; SIs. MgT: Joe 
Boufaissal 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc. .................. . 
AZ Tempe, Electronic Dev. & Sis. ....... .. 
CA Newport Beach, PIuSlronics ........ .. 
CA Orangevale, Emerging Technlg. ...... . 
CA Orangevale, Emerging Technigy. SIs. 

CA San Jose, Emerging Technigy. SIs. .... 
CA Sherman Oaks, Plustronics .•.••.•.... 
CO Longmont, LUsc:0rnb6 Engrg. Co. .••.• 
CT Bloomfield, Astrorep, Inc. ............. . 
FL Altamonte Springs, Sis. Engr. Concepts 

800-633-2050 
602-435-1547 
714-475-8009 
915-985-4367 

915-988-4387 
408-433-9388 
818-995-8908 
303-772-3342 
203-243-3122 

· .. .. .. .. . • . .. . . .. .. .. .. .. . .. .. .... ... . 305-882-6221 
Fl Deerfield, Sales EngIneering Concepts, Inc. 

· .. . .. .. . . . .. .. . .. .. .. . .. ... .. • .. .. .. .. 305-426-4601 
OH Cleveland, Servo-Mark .............. .. 215-871-2353 FL Sl Petersburg. Sis. Engrg. Concepts.. 813-823-6221 

Tucker, Rep, Inc. .......... . .. . .. .. .. .. 404-935-4358 
Rolling Meedows, Heartland Tech. Mkig. 
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OR Beaverton, Luscombe, Northwest .... . 503-636-6664 GA 
PA Morristown, Rivco January ........... . 215-831-1414 IL 
lX Roanoke,CMR ..................... .. 
WI Milwaukee, KMA Sis. Co. .. ......... .. 

817-379-6540 
414-259-1771 

SIERRACIN POWER SYSTEMS, See Sierra Power 
Systems 

SIERRA ELEC., See Pass & Seymour, Inc. 

SIERRA MONITOR CORP. 1991 Tarob Ct, Milpitas, CA 
95035, Tel: 408-262-6611, TELEX: 17-1618;FSC No.: 
MSGSNDR; EmpL: 23; SIs. Mgr: Robert Dunkle; Dist.'MgT: 
Gordon Arnold 

. SIERRA POWER SYSTEMS, See Valor Power Sys. 
Div, Valor EIctms. 

SIERRA WEST POWER SYSTEMS, 2615 Missouri St, 
Las Cruces, NM 88001, Tel: 505-522-8828; Empl.: 12 

IN 
IN 
IA 
KS 
MD 
MA 
MI 
MN 
MO 
NJ 
NM 
NY 
NY 
NY 
NC 
NC 
NC 
OH 
OH 
OK 
OR 
PA 
TN 

.. ..................................... 312-577-9222 
Ft Wayne, Arete Sis., Inc. ............. 219-423-1478 
Greenwood, Arete Sis., Inc. .... :...... 317-882-4407 
Cedar Rapids, S & 0 Sis. ............. 319-363-7323 
Shawnee Mission, Destgn Solutions.. 913-877-4747 
Baltimore, Rep-Iron ................... 617-933-3336 
Wobum, Compass Technigy. Inc. •..•. 617-933-3336 
Grosse Pointe, Greiner Assoc. ........ 313-499-0188 
Edina, Mel Foster Tech. Sis. .......... 612-941-9790 
Sl Louis, Design Solutions, Inc. ....... 313-739-3630 
Hasbrouck Hg\s., Camp. Tech Sales.. 201-288-7400 
Albuquerque, NeIce ElecIronix ••...••• 505-293-1399 
New Hyde Park, Comp-Tech Sis. ..... 515-583-2626 
PittSford, Eicom Sales, Inc. • .• . .••.•..• 71 &-385-1400 
Skaneateles, Bcom Sales, Inc. . . • . . . • • 315-885-8245 
Charlotte, Rep, Inc. ................... 704-563-5554 
Morrisville, Rep, Inc. .................. 919-469-9997 
Raleigh, Rep, Inc. ..................... 704-583-5554 
Aurora, Meta Technical Sis., Inc. ...... 215-582-8772 
Columbus, Meta Technical Sis., Inc. ... 614-647-1917 
Tulsa, West Assoc. ................... 918-665-3465 
Pcrtland, Northwest Mkig. Assocs. .... 503-82().()441 
NOrristown, Rivoo January, Inc. ....... 215-631-1414 
Jeff~ City, Rep, Inc. .... . .. .. .. .. .. 615-475-9012 

North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
TX Austin, West Assoc, , ' , , , , 
TX Houston, West Assoc, , 
TX Richardson, West Assoc ,,',"', 
UT SaK lake City, Luscombe Engrge Co, , ' 
WA Bellevue, Northwest Midge Assocs. , , , , 
WI Brookfield, Heartland Technical Mktgc 

512-339-6886 
713-621-5983 
214-68(}-2800 
801-532-4118 
20&455-5846 

'"'''''''''''''''''''''''''' 414-79&1128 
PR Rio Piedras, Sis. Engrg, Puerto Rico " 809-758-7001 
Can British ColumbialVancouver, Weiss Co, 

""""""""" """""""""" 604-873-1112 
Can OntiMississaugca, Weiss Co, 416-673-0011 
Can OntlNep9ar\ Weiss Co, """",.,," 613-825-0545 
Can Que./St Laurent Weiss Co, """"" 514-337-5022 

SIGNAL RESEARCH INC., River Road, P,O, Box 357. 
Titusville. NJ 08560, Tel: 609-737-1917 """" [)e1103 

SIGNAL SYSTEMS INTERNATIONAL, P.O, Box 198, 
Holmde( NJ 07733, Tel: 201-741-1120, FAX: 201-747-
3122; Empl: 7; Sis, Mgr: W. Kinney 

SIGNAL TRANSFORMI:R CO., INC., Insileo 
Corporation. 500 Beyview Ave. Inwood, NY 11696, Tel: 
516-239-5777, TELEX: 9&8112, TWX: 51 (}-225-B440, 
FAX: 516-239-7208; FSC No,: 08779; Empl: 280; Sis, 
Mgr: John Marino"""""."""""", A'2372-2389 

Direct sales only, Inwood, NY 516-239-5777 

Local Sales Offices & Reps 
Can Toronto, Ont, Calbrooke Midge"""" 416-346-2551 

SIGNATRON, A Unit of Sundstrand Corp, 110 Hartwell 
Ave., LeXington, MA 02173, Tel: 617-861-1500, TELEX: 
299551 (RCA GLOBCOM), FAX: 617-863-8039; FSC No,: 
59371; EmpL: 120; Sis, Mgr: Joseph T. McNamara 

SIGNUM SYSTEMS, 1820 141h St, Ste, 203, Santa 
Monica, CA 90404, Tel: 213-45(}-6096; EmpL: 9; Sis, Mgr: 
G. Phillips 

SILICON DETECTOR CORP" 855 Lawrence Dr. 
Newbury Park CA 91320, Tel: 805-49&6737, TELEX: 
182229; EmpI.: 60 

SILICON GENERAL, 11861 Western Ave. Garden Grove, 
CA 92841, Tel: 714-896-8121, TELEX: 692-411, TWX: 
91 (}-59&1804, FAX: 714-893-2570; FSC No.: 34333; 
EmpL: 150; Sis, Mgr: Joe Castellano; Dis!. Mgr: Larry 
Beumgardner 

Local Sales Offices & Reps 
AL Huntsville, R 0. Whitesell and Assoc, 

AZ. Phoenix, I.s.D,S, ." "" .. "." ....... , 
CA Chatsworth, First Rep ....... " ....... , 
CA Mt View, Brooks Tech Grp. " ...... ,,' 
CA Sen Diego. Cerco " .............. " " . 
CO Littleton, Lange SIs. " ..... " ....... ". 
FL Clearwater, H.H.P ...... "." ... " .... . 
FL Maitland, H.H.P, ........... " ... " .. " ' 
FL Pompano Bch., H.HP ..... " .... " .. " , 
GA Norcross, R O. WhKese11 & Assocs. ' . , 
10 Boise, N. R Schuhz , ........ " ....... , 
IL Arlington Hgts., KMA Sis. Co. ." ... ,,' 
IN Ft Wayne, R 0, Whitesell and Assoc, 

205-883-5110 
602-971-6250 
818-71&6155 
415-96(}-3880 
619-45(}-1756 
303-795-3600 
813-797-4447 
305-831-7404 
305-971-5750 
404-449-9190 
208-377-8886 
312-398-5300 

." .. , .... ,', .. , .. "", .. ,., .. ,',., .... 219-432-5591 
IN Indianapolis, R 0, WhKeseU and Assoc 

" .. ".".,", .. " ...... , .. , .... ,',.". 317-359-9283 
IN Kokomo, R 0, WhKesel1 and Assoc, ,. 317-457-9127 
IA Cedar Rapids, Rep Assoc .. " ....... , 319-373-0152 
KS Overland PIt, Spectrum SIs. " .. ,..... 913-848-6811 
KY Peewee Valley, R O. Whitesell and Assoc, 

..... " .. , .. , .... ,',."., .. ,',."., .. ,. 502-241-1441 
MA Melrose, Professional Comp, SIs. , .. " 617-655-2340 
MI Grand Rapids, R O. Whitesell and Assoc 

.. ,."." ..... ' ... ,'"." .. , .... ', .. ,'. 616-942-5420 
MI SouIhfield, R O. Whitesell and Assoc, 

313-559-5454 
MI St Joseph, R 0, WhKesell and Assoc. 

....................................... 616-983-7337 
MN Minneapolis, Cornstrand .............. 612-788-9234 
MO Hazelwood, Spectrum Sis. ........... 314-731-5151 
NJ Belmar. T. A. I. Corp. .................. 215-627-6615 
NJ Teaneck, Tech. Midge Grp. ............ 201-692-0200 
NM Albuquerque, Quatra Assocs. ,.,',.," 505-821-1455 
NY E Syracuse, Nycom Inc. ."." .... "" 315-437-8343 
NY Melville, Tech. Midge Grp. ............. 516-35HI833 
NC Greensboro, R O. WhKesell & Assocs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 919-273-1945 
OH Cincinnati, R 0, WMeseil and Assoc. 

....................................... 513-521-2290 
OH Cleveland, R 0, WMesell and Assoc 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216-447-9020 
OH Columbus, R O. WMeseIl and Assoc, 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614-888-9396 
OH Dayton, R O. WhKesell and Assoc ' , .. 513-298-9546 
OK Tulsa, Ion Associates Inc. .... " .. " ... 918-684-0166 
OR Beaverton, N. R Schuhz ...... "." ... 503-843-1644 

PA PKtsburgh, R. 0, WhKesell . 412-963-6161 
TN Knoxville, R, 0, Whitesell and Assoc, 

TN Nashville, R 0, Whitesell .,., 
TX Austin, Ion Associates Inc. 
TX Grand Prairie, Ion Associales Inc. 
TX Houston, Ion Associates Inc, 
lIT San lake City, Lange SIs. 
WA Bellevue, N. R Schuhz ' 
WI Milwaukee, KMA SIs. Co. 

615-694-9476 
615-352-4760 
512,331-7251 
214-847-8225 
713-537-7717 
801-478-0843 
206-454-0300 
414-259-1771 

SlliCONIX, INC, 2201 Laurelwood Rd, Sanla Clara, CA 
95054, Tel: 408-988-8000, TWX: 91 (}-338-0227; Empl.: 
2600; Sis. Mgr: WaKer Senges; Dist, Mgr: Chuck Sweet 

FAX: 213-630-5338 
SILICON POWER CUBE CORP., 6015 Obispo Ave., 

Long Beach, CA 90805, Tel: 213-634-9390, TELEX: 
297340; Empl: 350; Sis. Mgr: Don Penn; Dis!. Mgr: 
Howard Saner",.",."""" 8'1586-1588 

Local Sales Offices & Reps 
CA Concord, Westech SIs. ' .. , , 
CA Long Bch, Silicon Power Cube 
CA Mln, View, Westech SIs. 
CA San Diego, Manning Co, .'.,' 
CO Parker, Parker Webster Co. ,'" 
FL Ft Lauderdale, Electramark Florida, Inc, 

415-827-1727 
213-634-9390 
415-961-1422 
619-565-6097 
303-841-4888 

"'"." ...... "" .. ,"" .. "',, 305-491-7411 
FL Melboume, Electramark Florida, Inc. ,. 305-644-7220 
FL Orlando, Electramark Florida, Inc. "',. 305-658-1049 
FL St Petersburg, Electramark Florida, Inc. 

GA Lawrenceville, B. T, FuncJerbruk, Inc .. 
IL Downers Grove, Richmar Elctms, Corp, 

IN Greenwood, Valentine & Assocs. " 
IN South Bend, Valentine & Assocs. ' 
IA Cedar Rapids, DalKron Co •. Inc. 
MA Sharon, Cummings AssocS. ' ' , , . , . 
MI Comstock, Nova Elctrl. SIs. "., .. , 
MI Highland, Nova ElctrL SIs. , , , , , , . , 
MN Bloomington, Smiley/Scott Assocs. 
MO Florissant Delnron Co. Inc, , 
MO Gladslone, DeIHron Co. Inc, . , 
NJ Mattawan, Shepard & Assocs. 
NY Syracuse, L 0, Allen, Inc. .. 
NC Raleigh, B. T. Funderburk, Inc. 
OH Brunswick, J, N, Bailey & Assocs. " .. , 
OH Columbus, J, N, Bailey & Assocs. ".,' 
OH New Lebanon, J, N, Bailey & Assocs. 

OR Portland, Topp Engrge SIs. Corp, """ 
PA Philadelphia, FKe-Walker ,.,' 
TX Austin, Coulomb Elctms. ... ,' , 
TX Dallas, Coulomb Elctrns. " . " " " " .. , 
TX Houston, Coulomb Elctms. . , ' , ' .. , : . ' , 
UT San Lake City, Parker Webster. , ' . , .. , 
WA Bellevue, Topp Engrg. SIs. Corp, 
WA Seattle, Arneson & Assocs. , 
WA Spokane, Topp Engrge SIs. Corp. , ... ,. 
WV Oak HiI~ Burl Burges & Assocs. , 
WI Butler, Richmar Elctms. Corp. '., 
Can Mississauga, Ont, R-Theta , ... 

Local Distributors / 
AL Huntsville, Hammon/ Avnet "',. 
AZ. Chandler, Hammon/Avnet ." ... 
CA Chatsworth, HamiKon/ Avnet , , ,. 
CA Costa Mesa, Hammon/ Avnet ,., 
CA Costa Mesa, HamiKon/ Avnet .. ,', 
CA Gardena, Hammon/Avnet, .... "., 
CA Long Beach, Amps Abundant ."., 
CA Ontario, HamiKon/Avnet ,.,',.,"",., 
CA Sacramento, Hammon/ Avnet .,' 
CA San Carlos, Logan Elctms. ' 
CA San Diego, Hamitton/ Avnet . 
CA Sunnyvale, HamiKon/ Avnet . 
CO Englewood, Hammon Avnet. 
CT Danbury, HamiKon/ Avnet ..... " .. 
FL Ft Lauderdale, HamiKon/ Avnet ,., 
FL Hollywood, MRO Distrs. " . " .. " . " .. , 
FL St Petersburg, Haminon/ Avnet ' 
FL Winter Pic, Hammon/ Avnet .,.,' 
GA Atlanla, Cleveland Elec. '.,. , 
GA Norcross, HamiKon/ Avnet ", .. 
IL Bensenville, Haminon/ Avnet ' " . , , , ' , , 
IN Carmel, HamiKon/ Avnet "., ... 
IA Cedar Rapids, Haminon/ Avnet , , . , .. , , 

813-894-2299 
404-963-9495 

312-968-0118 
317-888-2260 
219-288-7070 
319-362-2526 
617-784-5606 
616-784-3535 
313-887-0084 
612-888-5551 
314-839-0033 
816-435-6445 
201-566-0095 
315-437-8387 
919-846-2373 
216-273-3798 
614-262-7274 

513-687-1325 
503-684-5830 
215-233-2100 
512-256-3002 
214-408-1117 
713-82(}-3210 
801-266-9939 
206-747-5400 
206-246-9358 
509-534-5830 
304-465-0742 
414-781-1749 
416-89(}-0221 

205-837-7210 
602-961-6500 
816-70(}-6500 
714-841-4100 
714-754-6111 
213-217-6700 
213-834-9390 
714-989-4602 
916-925-2216 
415-594-0700 
619-571-7510 
406-743-3355 
303-74(}-looo 
203-797-2800 
305-971,2900 
80(}-237-8676 
813-576-3930 
305-628-3888 
404-696-4550 
404-447-7507 
312-86(}-7700 
317-644-9~ 

319-362-4757 

SIMPSO 
KS Overland PI<, Haminon/ Avnel ." .. ,' 
MD Columbia, HamiKon/ Avnet . , , , . , , , , , . , 
MA Peabody, HamiKon/ Avnet ",., .. 
MI Grand Rapids, Hamitton/ Avnet 
MI Uvonia, HamiKon/ Avnet 
MI Madison Heights, GALCO 
MN Minnetonka, Haminon/ Avnet , , 
MO Earth City, Haminon/ Avnet 
NH Manchester, HamiKon/ Avnet 
NJ Cherry Hill, HamiKon/ Avnet ' 
NJ Fairfield, Haminon/ Avnet ,. 
NJ Oakland, Relay Specianies ' 
NM Albuquerque, HamiKon/ Avnet 
NY Hauppauge, HamiKon/ Avnet 
NY Rochester, Haminon/ Avnet " 
NY Syracuse, Haminon/ Avnet ' 
NC Gaslonia, JMT Elctms. & Controls 
NC Raleigh, Haminon/ Avnel 
OH Cleveland, Darrah Elec. ."" .. " .. ,," 
OH Dayton, HamiKon/ Avnet 
OH Solon, HamiKon/ Avnet 
OH Westerville, HamiKon/ Avnet "", .. ". 
OK Tulsa, HamiKon/ Avnet . 
OR Lake Oswego, HamiKon/ Avnet ".,',. 
PA Pittsburgh, HamiKon/ Avnet . 
TX Austin, HamiKon/Avnet .. ,'" 
TX Irving, HamiKon/ Avnet.. """.,,"" 
TX Stallord, Haminon/ AVnet " .. " .. ",,' 
TX Waco, Induslrial Elec, ,." .. ""."" .. 
UT San Lake City, HamiKon/ Avnet 
WA Bellevue, Haminon/ Avnet , . , . , , , .. , , , . 
WA Kent Shannon 1001. ."".,," .. ""'" 
WI New Berlin, Haminon/ Avnet """,.,' 
WI Salem, Drive Sys. Tech. Inc, .. ',.".,' 
Can Bumaby, BC, HamiHon/ Avnet . , , , , . , . , 
Can Calgary, Alberta, HamiKon/ Avnet 
Can Mississauga, Ont, Haminon/ Avnet , 
Can Nepean, Ont, Haminon/ Avnet .. 
Can St Laurent Que., HamiKon/ Avnet .. , . ' 

913-888-8900 
301-995-3580 
617-531-7430 
616-243-8805 
313-522-4700 
313-542'9090 
612-932-0600 
314-344-1200 
603-624-9400 
609-424-0100 
201-575-3390 
201-337-1000 
505-765-1500 
516-434-7421 
716-475-9130 
315-437-2841 
704-867-4401 
919-878-0810 
216-831-0912 
513-439-6700 
216-349-5100 
614-882-7004 
918-252-7297 
503-835-8157 
412-281-4150 
512-837-8911 
214-55(}-7755 
713-24(}-7733 
817-772-1899 
801-972-2800 
206-643-3950 
206-575-8600 
414-784-4510 
414-843-3177 
604-437-8667 
403-25(}-9380 
416-677-7432 
613-226-1700 
514-335-1000 

SILICON SENSORS, Hwy, 18 East Dodgeville, WI 53533, 
Tel: 606-935-2707, TELEX: 91(}-997-0072; FSC No.: 
54822; EmpL: 26 

SILICON SYSTEMS INC., 14351 Mylord Rd, Tustin, CA 
92680, Tel: 714-979-0941, TWX: 91 (}-595-2809; EmpL: 92; 
Sis, Mgr: Jim Meyer 

SILICON TRANSISTOR CORP., Katrina Rd, Chelmsford, 
MA 01824, Tel: 617-256-3321, TWX: 71 (}-343-0576; FSC 
No.: 07256; Empl.: 200; Sis, Mgr: John J. Flynn; Dis!. Mgr: 
Fred Whenlon 

SILONEX INC., 331 Cornelia St, Plattsburgh, NY 12901, 
Tel: 518-561-3160, TWX: 61(}-421-3362, FAX: 514-747-
3906; EmpL: 140; Sis. Mgr: Carol Larsen ...... 8-1295 

Local Sales Offices & Reps 
AL Huntsville, Glen WhKe ..... " .... " ... 
CA Arcadia, Van Gott & Assocs. .. """" 
CA San Matoo, Service Inds. ............ . 
CT Branford, LJM Assocs. ....... " .. , 
IL Arlington Hgts., Hill SIs. Corp. """' .. 
MD Timonium, Glen WMe Assocs. .,."., 
MA Topsfield, RFC Assocs. "" .......... , 
MI Livonia, Amtech Reps. " ......... " .. . 
MN S, St Pau~ Northport Engrge ." ... " .. 
MO St Louis, Engrge Svcs. Co, .... " .... .. 
NJ Denville, T, J. SIs, Inc. ......... " ... .. 
WA Tacoma, Jeta Entprs. ".,",.,.,',.,., 
TX Dallas, J, Clay Co. .. ................ .. 
VA Lynchburg, Glen WMe Assocs. ... "" 
WA Tacoma, Jeta Entprs. .. ', .. ', .. " .... . 

205-883-7938 
816-445-9728 
415-573-1816 
203-488-4244 
312-255-4400 
301-252-6360 
617-887-8545 
313-474-8300 
612-457-8000 
314-997-1515 
201-361-5352 
5Q3-84(}-6666 
214-458-8833 
804-525-1993 
503-84(}-6666 

SIL TRONICS LTD., P,o. Box 456, Dover, MA 02030, Tel: 
617-329-4068; EmpL: 110; Sis. Mgr: G. Urban 

SILVERED ELECTRONIC MICA CO., INC. (SEMCO), 
Route 6 N, Windham Rd, Williamantic, CT 06226, Tel: 203-
423-8316 

SIMCO, 382 Martin Ave, Santa Clara, CA 95050, Tel: 408-
727-3611; Empl.: 120; Sis. Mgr: J, Angelo 

SIMCO CO, 2257 North Penn Rd, Hatfield, PA 19440, Tel: 
215-822-2171; Empl: 90; Sis, Mgr: Brian Mininger 

SIMULASER CORP., 15251 E Don julian Rd, City of 
Industry, CA 91746, Tel: 818-369-1355, FAX: 818-336-
8694; FSC No,: 8T239; Empl.: 26 

SIMULEX CORPORATION, 15032 Red Hill Ave" Sle. B, 
Tustin, CA 92680, Tel: 714-259-1500, TELEX: 650 256 
5961; Sis, Mgr: Dave Guss 

SINCLAIR RADIO LABORA TORIES LTD., 85 Mary St, 
Aurora, Ont, Canada L4G 3G9, Tel: 416-727-0165, TELEX: 
06-218782, FAX: 416-773-1843; Empl.: 100; Sis, Mgr: J. 
C,Strall 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 787 



SIMPSO 

'""'".'"~ '"f""' ".'''U'' , 

VOM's & Digitals 

Authorized Distributors 

New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 ParthenIa SI.. Canoga Park, CA 91304 • (818) 998-6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Model 383 

,\l'TIlORIZEI) I)IS'l'Imll'nlR 
,\:-;1) \',\U'E-,\I)I)EU t:E:-;TER 

· .. ···SUNSHl:NE 
THE SOURCE FORMETERS& TESTEQUWMENT 

11>10 (; .... l1t ,\Ycl1uc/l'hiladclphia, 1',\ 1<)115 
Fa,,: (215) 67,,-560<) 

Call: 

(2\5) 776-7500 in ,\llcntown, P,\ 
(.10 I) ,U4-5600 in Baltimorc, ~ID 
(717) 2,,6-5')00 in Ilarrishur!(, P,\ 
(717) .v)7-2600 ill L:lnc:lstcr, P,\ 
(2\5) 67,,-5600 in Philadelphia, P,\ &:\.1 
(.101) 621,5077 ill Washin!(toll, DC & y,\ 
(717) 1>2')-5600 ill Willies-Barre, P,\ 
(.102)652-1>51>5 ill Wilmin!(toll, DE 

Manufacturers and. Sales Offices Directory 

FAX: 312-697-2272 
SIMPSON ELECTRIC COo, 853 Dundee Ave., Elgin, IL 

60120, Tel: 312-697-2260, TELEX: 72-2416; EmpL: 550; 
Dis!. Mgr c George Oskandy, SIs. Admin Mgr, 
,,, .. ,,.,,.,,"""",,.,,.,,"'.". D-1323, 1398-1400 

Local Sales Offices & Reps 
Al Huntsville, Cartwright & Bean .," 205-83(}-1540 
AZ. Tempe, Trembly Assocs. , , . , , . , , , , 602-967-2058 
CA Burlingame, Wm. J. Purdy Co,.",. 415-347-7701 
CA Downey, Simpson Elec. Co .. ,.,',., 213-862-4259 
CO Denver, Wm. J. Purdy Co ... ",.',.,. 303-753-6800 
CT Hartford, Sturgeon Co. """".,," 203-249-7800 
FL Lauderdale Lakes, Seacom SIs. Co .. ,. 305-486-0260 
GA Norcross, Cartwright & Bean,."""" ,404-368-0160 
IN Carmel Technlg. Mklg, Corp, 317-844-8462 
LA CoVington, Cartwnght & Bean 504-892-1780 
MD Lisbon, Samuel K Macdonald 301-982-1088 
MA Needham, Sturgeon Co, .," 617-444-6603 
MI Farmington Hills. R, C. Merchant Co,,, 313-476-4600 
MI St Joseph, R C. Merchant Co. "',.". 616-983-7378 
MN Edina, M Foster Tech. Sis, "." , . ' .. " 612-941-9790 
MS Jackson, Cartwright & Bean Co, 601-981-1170 
MO Blue Springs, Kathrinus-Kelly-Baumhauer Co. 

............................. , . ~ . . . . . .. 816-229-0001 I 

MO St Louis. Kathrinus-Keliy-Baumhauer & Co . 
. ,'.',."."."" "', .. " .. ,',.".,',. 314-847-2400 

NV Las Vegas. Trembly Assocs. ."., 702-739-9770 
NM Albuquerque, C, T. Carlberg .. 505-836-1448 
NY ClaIence Ctr., L D, Allen, Inc .. , ' .. ' .. , 716-835-1955 
NY Clifton PI<., L D. Allen, Inc, , . , . , , 518-371-2798 
IL Elgin, Simpson Elec. Co. ' .. ',. 312-697-2260 
NY Rochester, L D. Allen, Inc, .. ,., 716-244-9618 
NY Syracuse, L D, Allen, Inc, , .. " 315-437-8387 
NC Charlotte, Cartwright & Bean , .. 704-377-5673 
NC Raleigh, Cartwright & Bean .," 919-876-4130 
OH Dayton, Baehr-Greenleaf & Assocs, .,' 513-439-0724 
OH Wesllake, Baehr-Greenleaf & Assocs. 

216-892-1770 
OH Worthington, Baehr-Greenleaf & )lssocs. 

.,." .. ,.".".,',., .. "."." .. ,.,'." 614-847-0220 
OK Oklahoma City, J, y, Schoonmaker Co, 

OR Beaverton, Earl & Brown " .......... .. 
PA Monroeville, Samuel K Macdonald 
PA Willow Grove, Samuel K Macdonald, ' 
TN Knoxville, Cartwright & Bean .. ' .. , , , ' , 
TN Memphis. Cartwright & Bean Co, . , , , , , 
TX 'Dallas, J. y, Schoonmaker Co. ".,",. 
TX Houston,J. Y. Schoonmaker Co. ,.,' 
WA Redmond, EaIl & Brown.,.",."." 
IL Park Ridge, Bob Bums & Assocs .. , , 
EXP II., Elgin, Simpson Elec. ..... " ........ 

214-349-1650 
503-843-5500 
412-373-1723 
215-659-4414 
615-693-7450 
901-276-4442 
214-349-1650 
214-349-1650 
206-885-5084 
312-823-9360 
312-697-2260 

SINGER CO., Electronic Systems Div., 184 Totowa Rd_ 
Wayne, NJ 07470, Tel: 201-785-6000, TELEX: 133340, 
TWX: 710-988-5700; FSC No.: 88818; Sis, Mgrc M. G, 
Gordon, VP 

SINGER CO., Librascope Div., 833 Sonora Ave, 
Glendale, CA 91201, Tel: 818-244-6541, TELEX: 674912; 
Empl.: 1600. 

SINGER DATA PRODUCTS, INC., 790 Maple Lane, 
Bensenville, IL 60108, Tel: 312-86(}-6500, TELEX: 21(}-
230, FAX: 312-88(}-3672; Empl.: 40; Sis, Mgrc Ken 
Krohmer 

SITCO ANTENNAS, Simplicity Tool Co., 10330 N,E 
Marx St, Portland, OR 97220, Tel: 503-253-2000, TELEX: 
200 479; Empl.: 18; Sis, Mgr c G, Berliner 

SIVERS IMA, Dill. of Philips, 5669 Selmaralne Drive, 
Culver City, CA 90230, Tel: 213-39(}-7477, FAX: 213-39(}-
4350; FSC No,: 57757; Empl.: 300; Sis, Mgr c Marshall 
Cleland 

SJOBERG, C., & SON, INC., 415 Stalion St, P.O, Box 
3583, Cranston, RI 02910, Tel: 40t-461-8220, FAX: 401-
467-5446; EmpL: 20 

SKAN-A-MATIC, Electro Corporation, Route 5 Wes~ 
Elbridge, NY 13060, Tel: 315-689-3961, TWX: 310 493 
8530 SKAN UI, FAX: 315-689-3018; Empl.: 175 

SKYDVne 
An AAR Company o 
FAX: 914-856-8378 

SKYDYNE INC_, 21 River Rd., Port Jervis. NY 12771, Tel: 
914-856-6655, 80(}-428-CASE, TWX: 51(}-26(}-1249; 
Empl.: 110; sis. Mgrc M. TImney .. " .. ". C·1096'1098 

SKYNET ELECTRONICS, 8311 DeSoto Ave., Woodland 
Hills, CA 91367, Tel: 818-888-6242, TELEX: 294582, FAX: 
818-888-5239; Empl,: 200; Sis, Mgr c Daniel E Erb 
"",.,"',.,',." ... ,.,.,',.".".".".,' D-1984-1966 

Local Sales Offices & Reps 
CA Milpitas, American Skynet . , . ' 408-945-8355 

SKYWAY MAGNETICS, 35372 Hwy 79, WaIner Springs, 
CA 92086, Tel: 619-782-3342; FSCNo.: 3612; Empl.: 12; 
Sis. Mgt c John Grudziadz 

SLAUGHTER COo, Moore & Halley SIS., P.O. Box 1805, 
Ardmore, OK 73402, Tel: 405-223-4773, TELEX: 697-
5577; FSC No.: 05611; Sis. MgtcT. Medrick '" 0·1325 

SL ELECTRONICS, 300 Harvard Ave., Westville, NJ 08093, 
Tel: 609-456-7300, TELEX: 844509, TWX: 71(}-944-0758; 
EmpL: 60; Sis. Mgrc Dan Holdslein 

00. S C ~. The loan ompany 
-.. "THE TOUCH OF BRILLIANCE IN PANEL DESIGN" 

FAX: 818-768-8326, 
I 

SLOAN COo, 7704 San Fernando Rd., Sun Valley, CA 
9t353-0367, Tel: 213-875-1123, TWX: 910-498-2250; 
Empl.: 25; Sis, Mgrc Michael Mautner.". a·1155-1160 

Local Sales Offices & Reps 
AL Huntsville, Remco ," , , , ., 205-533-3783 
CA Maywood, MMS. (Mgt Mklg. SIs.) 213-56(}-5584 
CA MIn. View, Francisco & Assocs. ... " .. 415-962-1717 
CO Commerce City, Williams Assoc , .. ". 303-289-5847 
FL Pompano Beach, Cole-T ek Assocs. ". 305-781-8110 
IL Park Ridge, Probe Elctms. ".,',.' .. ,' 312-696-2828 
MD Glen Burnie, Macrotech Assoc ... ,.... 301-437-5588 
MN Minneapolis. Loren Green Assoc. of Minn, 

.. " .... " ......... ,'"." ... ".,"" .. 612-571-6666 
MO StCharles. Microtronics "" ... ".".. 314-846-8500 
NJ Cherry Hill, Quality Comps. ""',."., 609-428-6226 
NJ Englewood Cliffs, E Glass Assocs, ,.' 212-586-8440 
NY Rochester, Tech. Comps. , 716-342'2406 
OH Cleveland, Allan Scraga ." ... ,.".". 216-662-6080 
TX Dallas, IBL Engrg. & SIs. .. ".".".". 214-383-2921 
WA Bellevue, Olson, Ferree & Assocs. .,' 206-883-7792 

Local Distributors 
AL HuntSVille, Powell Elctms. ...... , .. , . .. 205-529-2731 
CA Anaheim, Deco Elctms. .".,"',.,.,., 714-83Q-8252 
CA Hawthorne, Electrosonic Comps. , .. , ., 213:97(}-0997 
CA Hawthorne, Radio HaIdwaIe .... ".... 213-679-3381 
CA San Jose, Powell Elctms. "."." .. ,.. 408-943-9020 
CT W. Hartford, Signal Inds. .. , ... "., .. ,' 203-236-6005 
FL Ft Lauderdale, Peerless Radio Corp. 

FL 
FL 
CA 
KS 
MD 
IL 
MA 
NY 
NJ 
OH 
OH 
OK 
PA 
TN 
NC 
TX 
TX 
TX 

Ft Lauderdale, Powell Elctms. ., .. '.,' 
Miami, Elctrn Equip. ................. . 
Santa Clara. Master Distrs. .. , .. , , . , , .. 
Wichita, Lee Prods. .... ,,,.,, ......... 
Columbia, Powell Elctrns. , .. "."., .. , 
Norihbrook, Mar'Lyn Elctms. ,.".".,' 
Westborough, Powell Elctms. "." .. ,. 
Lynbrook, Peerless Radio Corp ..... , .. 
Englewood, Powell Elctms. , ...... "., 
Cleveland, Acorn Inds ............... .. 
Solon, Repco .... , ......... ,,, .... ,, .. 
Tulsa, Altair Co ... " ..... " .......... .. 
Philadelphia, Powell Elctms. ,.,',."., 
Memphi,s, GFI SIs. ... " ......... " .. .. 
Cary, Powell Elctms. .. : ........ " ... ,. 
Houston, Analr Co, .... " . " ..... " . " . 
Irving, Powell Elctms. ." ............ " 
RichaIdson, AHair Co .. ,.,. , .. , .. 

305-973-4141 
305-979-5000 
305-871-3500 
408-498-6151 
316-284-2172 
301-621-4070 
312-272-2338 
617-366-6100 
516-593-2121 
201-894-0800 
216-289-2531 
216-248-8900 
918-252-5781 
215-365-1900 
901-683-6252 
919-467-1212 
713-462-3029 
214-258-6841 
214-231-5166 

SLOAN TECHNOLOGY, Veeco Instruments Inc., 602 
E Montecito St, Santa Barbara, CA 93103, Tel: 805-963-
4431, TWX: 91 (}-334-4901; EmpL: 75; Sis, Mgr c Ben Wride 

788 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

SL WABER, INC, 300 Harvard Ave.. Westville, NJ 08093, 
Tel: 6Q9.-456-5400, 800-257-8384; EmpL: 125; Sis. Mgr: 
Gary Oswald 

SMI CORP., Superior MIg. & Instr. Corp, 56-75 Queens 
Midtown Expwy, Maspeth, NY 11378-1220, Tel: 718-476-
3000, TWX: 710-582-2626; FSC No: 96467; EmpL: 150; 
Sis. Mgr: G. RQ99< Preisick 

H. H. SMITH (DIALIGHT COMPANY), 1913 Atlantic 
Ave.. Manasquan. NJ 08736. Tel: 201-223-9400 
........ B·1115, 1121-1124, 1692-1693; C·1413, 1415, 

1553,1709 

See Dialight Corp. lor sales offices, representatives & 
dislribulors. 

SMK ELECTRONICS CORPORATION, U.SA, 1901 
Nancita Cir, Placentia, CA 92670, Tel:. 714-996-0960, 
TELEX: 18-3081; FSC No.: 637-7400; Empl.: 64; Sis. Mg,: 
K Greenway/T. Klymenko 

C. G. SOAR, INC., 434 Windsor Pk. Dr, Dayton, OH 45459, 
Tel: 513-434-7643; Empl: 5; Sis. Mg,: Dale K Mann 

Local Sales Offices & Reps 
AL Alabaster, Rohr Wanger Roberts, Inc. 

AZ Tempe, Barnhill Assocs ............. . 
CA Santa Clara, Reptek ................. . 
CA Sun Valley, Teqni-Rep ............... . 
CO Englewood, Barnhill Assocs ......... . 
FL Orlando, Datarep ...... , ............. . 
GA Norcross, Rohr Wanger Roberts, Inc. 

IL Chicago, Promar .................... .. 
IL Northbrook, Promar Entprs. .......... . 
IN Mulberry, Maish SIs. ................ .. 
MD Silver Spring, Mid-Atlantic Sis. ....... . 
MA Braintree, Anderson SIs. ............. . 
MN Golden Valley, Ambassador Indl. Mrk. 

MO Liberty, Lectro Rep Inc. .. ............ . 
NJ Teaneck, Steve Fisher Elctm SIs. .... . 
NM Albuquerque, Barnhill Assocs ....... . 
NY Syracuse, Pasion Hunter Assocs .... . 
OH Dayton, Shamrock Elctm. Sis. ........ . 
OK Tulsa, Barnhill Assocs .............. .. 
OR Portland RQ99< Minthorne Co ........ . 
PA Pittsburgh, Shamrock Eictm. SIs. ..... . 
SC Rock HiI~ Rohr Wanger Roberts Inc. .. 
TX Houston. Barnhill Assocs ............ . 
TX Richardson, Barnhill Assocs ......... . 
TX San Antonio, Barnhill Assocs ........ . 
LTT Murray, Barnhill Assocs., Inc .......... . 

205-879-7361 
602-820-8800 
408-988-2771 
818-768-4223 
303-799-6999 
305-843-5224 

404-263-9349 
312-564-3510 
312-564-3510 
317-298-2322 
301-593-7749 
617-848-9194 

612-542-6437 
816-781-2522 
201-837-1200 
505-299-7658 
315-437-2992 
513-256-1227 
918-743-3249 
503-246-4556 
412-343-5877 
803-324-5111 
713-444-1733 
214-231-2573 
512-694-5575 
801-262-3000 

SOFlWARE DYNAMICS, 2111 W. Crescent Ave-G, 
Anaheim, CA 92801, Tel: 714-635-4760 

SOHIO ENGINEERED MATERIALS CO., See 
Standard Engineered Materials Co. 

SOKOL CRYSTAL PRODS. DIV, 6050 N. 52nd Ave, 
Glendale, AZ 85301, Tel: 602-934-2108 

SOKOL CRYSTAL PRODUCTS, INC, 121 Water St, 
Mineral Point, WI 53565, Tel: 608-987-3363, FAX: 608-
987-3882; FSC No.: 56187; EmpL: 150; Sis. Mg,: Steven 
M.SokoI 

SOLA 

FAX: 800-626-6269 
SOLA, A Unit of General Sign., 1717 Busse Rei, Elk 

Grove Village, IL 60007, Tel: 312-439-2800, TELEX: 
6871106 JOLAE; Sis. Mg,: Fred Lernke 
. .. .. .• . ... . .. . .. . . . .. . . . . . ... 001968-1972, 2151-2153 

Local Sales Offices & Reps 
AZ Phoenix, Zeus Elctms, Inc. ........... 602-263-6022 
AR Little Rock, Erickson Sis., Inc. ......... 501-888-8784 
CA Los Angeles. Sola Factory ............ 714-937-0100, 
CA Pleasanton, Moutthrop SIs, Inc. .. :.... 415-463-0450 
CT Yalesville, JMG, Inc. ................. 203-357-9482 
FL Deerfield Baach, Krutek & Assoc. ..... 305-427-4202 
GA Atlanta, Millar Elctms. . . . . . . . . . . • . . . . .. 404-634-3350 
IL Chicago, Sola Factory ................ 312-439-2800, 
IN Indianapolis. Gr99ll-Wissler Sis. ... . . .. 317-872-9981 
IA Cedar Rapids, R W. Kunz & Assocs .. 319-396-5386 
KS Kansas City, R W. Kunz & Assocs ... 913-648-3535 
LA Chalmette, Erickson SIs., Inc. . . . . . . . . .. 504-271-1976 

MI Farmington Hills. R C. Merchant ...... 313-476-4600 
MN Bloomington, PWC,lnc ................ 612-831-9031 
NJ Cherry Hill, Trinkle SIs. ................ 609-795-4200 
NJ East Orange, Willgold SIs. ............ 201-678-7700 
NY Rochester, LMar Assocs. ............. 716-323-1000 
NC Raleigh,C-Tech SIs. .................. 919-847-0202 
OH Columbus. Baehr, Greenleaf & Assocs. 

............... , ...... , . . . . . . . . . . . . . . .. 614-486-4046 
OH Dayton. Baehr, Greenleal & Assocs .. 513-439-0724 
OH Lakewood, Baehr, Greenleaf & Assocs 

.. .. .. .. . .. .. .. .. .. .. .. .. . .. .. .. .. .. ... 218-221-9030 
OK Broken Arrow, Erickson SIs, Inc. ...... 918-455-4276 
OR Portland Dussautt & Assocs ......... 503-641-8780 
TX Austin, Erickson SIs. .................. 512-244-3068 
TX Dalles, Erickson Sis. .................. 214-739-5833 
TX HousIon, Erickson SIs. ................ 713-266-1604 
WA Seattle, Dussautt & Assoc. . .. ..... 206-281-4025 
WI Milwaukee, Sola Factory .............. 312-439-2800, 

SOLARCOM TECHNOLOGY, INC., P.O. Box 4715, 
Heyward, CA 94544, Tel: 415-489-3141; Empl.: 9; Sis. 
Mg,: Rose Ferguson 

SOLAR ELECTRONICS CO., A T. Parker, Inc, 901 N. 
Highland Hollywood, CA 90036, Tel: 213-462-0806, TWX: 
910-997-1921, FAX: 213-462-3721; FSC No.: 13222; 
Empl: 17 

SOLAREX CORP., 1335 Piccard Dr., Rockville, MD 20850, 
Tel: 301-948-0202, TWX: 710-828-9709; SIs. Mg,: Ted 
Blumernslock 

SOLATRON ENTERPRISES, 421 E. Beach Ave, 
Inglewood, CA 90302, Tel: 213-678-4981 ; Empl.: 20 

SOLDER ABSORBING TECHNOLOGY (SAT), A 
Spirig Co, 144 Oakland Sl, Springfield, MA 01108, Tel: 
800-628-8862, FAX: 413-788-0490; Empl.: 8; Sis. Mg,: 
JoyceWMe 

SOLDER REMOVAL, P.O. Box 1678, Covina, CA 91722, 
Tel: 818-967-3881, TWX: 910-584-1820; FSC No.: 34805 

SOLID STATE, INC., 46 Farrand St, Bloomfield, NJ 07003, 
Tel: 201-429-8700, TWX: 710-994-4780; Empl.: 110; Sis. 
Mg,:T. King 

SOLID STATE DEVICES, 14830 Valley View Ave, La 
Mirada, CA 90638, Tel: 213-921-9880, TWX: 910-583-
4607; FSC No.: 30043; Empl.: 140 

SOLID STATE ELECTRONICS CORP., 18646 
Parthenia SkNorthridge, CA 91324, Tel: 818-993-8257; 
FSC No.: 11911; Empl.: 15 

SOLID STATE RELAYS, 71 Regent, Oak Brook, IL 60521, 
Tel: 312-932-1660, FAX: 312-887-9522; Sis. Mg': D. E. 
Wienke 

SOLID STATE SYSTEMS, 1300 Shiloh Rd, N.W, 
Kennesaw, GA 30144, Tel: 404-423-2200; EmpL: 150; Sis. 
Mg,: Jason Schloss; Dist. Mgr: J. Schloss 

SOLID STATE TESTING, INC, 56 Middlesex Tpke, 
Burlington, MA 01803, Tel: 617-272-0972, TWX: 710-332-
1620, FAX: 617-272-4896; Empl.: 150; Sis. Mg,: James 
Roberts; Dist. Mg': James DiGiacomo 

SOLITRON DEVICES, 8808 Balboa Ave, San Diego, CA 
92123, Tel: 619-276-8780, TWX: 910-335-1221; EmpL: 
900 

SOLITRON DEVICES, INC., Semiconductor Group, 
1177 Blue Heron Blvd., Riviera Baach, FL 33404, Tel: 305-
848-4311, TELEX: 51-3435, TWX: 510-952-7610, FAX: 
305-863-5946; Empl.: 800; Sis. Mgr: David Harrison; Disl. 
Mg,: June Ralol 

SOLITRON/MICROWAVE, Solitron Devices, Inc, 
1177 Blue Heron Blvd, Solijron PI<, Riviera Bch, FL 33404, 
Tel:305-848-43", TELEX: 51-3435, TWX: 510-952-7610, 
FAX: 305-848-4311 (ext 116); FSC No.: 95077; Empl.: 200; 
Sis. Mg,: Ray Sulzer; Dist. Mg,: Daloris Martinez 

SOLTEC CORP., Sol Visla Pk., San Fernando, CA 91340-
1597, Tel: 818-365-0800, 800-423-2344, TELEX: 365-
7089; EmpL: 80; SIs. Mg,: Gary A. Purser 

SONICOR INSTRUMENT CORP., 1365 Marconi Blvd, 
Copiague, NY 11726, Tel: 516-842-3344, TELEX: 649494; 
FSC No.: 31605; Sis. Mg,: Arthur Uers; Dist. Mg': Arthur 
Liars 

SONNENSCHEIN BATTERIES INC., 300 E. Johnson 
Ave, P.O. Box 339, Cheshire, CT 06410, Tel: 203-271-
0091, 8QO-4-DRYFIT, FAX: 203-271-2179; Sis. Mgr: C. T. 
Wrigh~ V.P.; Dist. Mg,: Lawrence (Skip) Moran 

SORENS 

SONOBOND ULTRASONICS INC, Inductotherm 
Industries, 200 E. Rosedale Ave.. Wesl Chester, PA 
19380, Tel: 215-696-4710, 800-323-1269, TELEX: 902497, 
FAX: 215-692-0674; FSC No.: 15882; EmpL: 43; SIs. Mg,: 
P.C. Krause 

SORENSON CO., Switchcraf\, Inc, 5555 N. Elston Ave., 
Chicago, IL 60630, Tel: 312-775-0843, FAX: 312-775-
7432; EmpL: 850; Sis. Mgr: Ed larrabee 

SaLtec 
FAX: 203-527-6047 

SORENSON LIGHTED CONTROLS, 75 Locusl St, 
Hartford, CT 06114, Tel: 203-527-3092, 1-800-243-0240, 
TWX: 710-425-4093; Empl: 100; Sis. Mg,: Ted 0g0rzaIek 
................................................. B'1161 

SaLiee 
SORENSON LlGHTEO CONTROLS. 

FUll LINE AUTHORIZED DISTRIBUTOR 

l~~~~rj 
~ 0 0 

ELECTRIC 'SWITCHES 
INC,ORPORATED 

2478 Fletcher Or. Los Angeles. Callfornta 90039 

213-660-1310 
CAll TOll FREE 

NA lIONAl: 800-421-8855 
CALIFORNIA 800-252-4640 

FAX: 213-660-5130 
TVVX: 910-321-2971 

- --SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 
FREE LlNECARD ANO 
CATALOG ON REQUEST 

HH Smith 
Over e La~~~st Relay & 

500,000 •• Switches 
In Stock . Distributor 

In the World 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 789 



SORENS Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

AL Huntsville, Advanced Camps. Mklg. ... 205-881-5493 
AZ. ScoItsdaIe, Advent Comp. Corp. ...... 602-481-Q044 
CA Mt. View. Del Bucchia & Assoc .. ,..... 415-965-8045 
CA San Dimas, JPE Assoc. .. .. .. .. .. .. ... 818-359-4293 
CO Boulder, The Stratford Grp. ........... 303-530-3194 
FL Tampa. Florida Comp. SIs. ............ 813-960-7044 
FL Winter Springs, Florida Comp. SIs. .... 305-327-2464 
GA Doraville, Advanced Camps. Mklg. .... 404-448-2464 
IL Wheaton, Chadre-Schilke ............. 312-653-8126 
IN Fort Wayne, Menze SIs. ............... 219-747-5616 
KS Mission, The MEirtens Co .............. 913-432-9323 
MD Glen Burnie, Macrctech Assocs. ...... 301-768-1111 
MA Canton, Comtek Assoc:. ............... 617-828-2946 
MI Dearborn, Pijcher-Poulin, Inc. ......... 313-582-5450 
MN Minneapolis, Tech. Comps. Grp. ....... 612-536-9512 
MO Clayton, Mertens Co. ................. 314-993-6600 
NJ MarHon, Naudain Assocs. ............. 609-983-5300 
NJ Union, Pacent Engrg. ................. 201-687-7197 
NJ Wayne, November Elclm. Sis. . . . . . . . .. 201-696-8683 
NY Great Neck, Paeant Eng. Co.. .. .. .. .. . 516-482-4678 
NY King.ston, R P. Kennedy Co. Inc. ...... 914-876-2700 
NY Rochester, R P. Kennedy Co. Inc. .... 716-271-6322 
NC Siler City, CrossroadsEIclms. ......... 919-742-2372 
OR Beaverton, Evergreen MkIg. Grp. . . . . . . 503-643-8020 
WA Seattle, Evergreen Mklg. Grp. ......... 206-833-3160 

Local Distributors 
AZ. Phoenix, Minarik Elec. Co. ............ 602-233-3000 
CA Costa Mesa, J & J EIcIms. ............ 714-751-7994 
CA Covina, Selecla Switch ............... 818-967-4123 
CA Gardena, Cal~omia Switch & Signal .. 212-538-9830 
CA Hayward, KEA Elclms. ................ 415-887-2900 
CA Los Angeles, Electric Swoohes ....... 213-660-1310 
CA Los Angeles, Minarik Elac. Co ......... 213-624-3161 
CA San Diego, Minarik Elec. Co. .......... 619-560-6632 
CA Santa Clara, Minarik Elec. Co. ......... 408-727-0575 
CA Tustin, Westem Swijches ............. 714-259-8144 
CA Van Nuys, Wes-Garde Comps. Grp. ... 213-873-4802 
CO Denver. Minarik EIec. Co. ............. 303-329-3525 
CT Hartford, Was-Garde Camp. Grp ....... 203-527-7705 
FL Lakeland, Wes-Garde Comp. Grp. ,.... 813-644-7564 
GA Tucker, CIO, Inc ....................... 404-491-3143 
IL Carol Spring, Was-Garde Comp. Grp. 

IL Crystal Lake, Sub-Sam .............. . 
IA Atkins, The Carl Bergquist Co. . ...... . 
MA Canton, Comtek Assocs. . : .......... .. 
MI Michigan, SpeciaHies Mig. ........... . 
MN Minneapolis, Cari Bergquist .......... . 
MO St Louis, Wes-Garde Comp. Grp. .... . 
NH Nashua, Wes-Garde Comp. Grp. ..... . 
NJ Mt. Laure( Wes-Garde Comp. Grp .... . 
NY Woodside, Switches UnHd ........... . 
OH Westerville, Was-Garde Comps. Grp. 

OR Portland, Minarik Elec. .............. .. 
SC Columbia, Dixie EIcIms. .............. . 
TX Dalles, Wes-Garde Comp. Grp. ...... . 
TX San Anlonio, Minarik Elec. ........... . 
WI Mequon, Lake-View Elclms. ......... . 
Can Edmonton, Desl<in SIs. .............. .. 
Can Montreal, Desl<in SIs. ................ . 
Can Ottawa, Deskin SIs. .................. . 
Can Richmond, Vancouver, Deskin SIs. .' .. . 
Can Toronto, Desl<in Sis. ................ .. 
Can Winnipeg, Desl<in SIs. ................ . 

312-653-1460 
815-459-4139 
319-446-7456 
617-828-2948 
313-771-2700 
612-835-2322 
314-567-7776 
603-68Q.1971 
609-778-8190 
718-478-5000 

614-885-0319 
503-253-3402 
803-779-5332 
214-357-1768 
512-822-7097 
414-377-8250 
403-468-2106 
514-331-2860 
613-729-1099 
604-324-8343 
416-475-1412 
403-468-2106 

SOSHIN ELECTRIC CO., LTD. No. 18-18, 1-Ghorne 
Nekamagome, Ote-Ku, Tokyo, Japan, Tel: (03) 775-2111, 
TELEX: 246-6377, FAX: (03)775-2071; EmpL: 1,000; SIs. 
Mgr: N. Hiraide, Foreign Trade Dept 

SOUNDCOAT CO., INC. 1 Burt Dr. Deer Park, NY 11729, 
Tel: 516-242-2200, TELEX: 12-5514, FAX: 516-242-2246; 
EmpL: 100; SIs. Mgr: Mr. Carl Wolaver 

SOURIAU, INC. 28309 N. Avenue Crocker, Valencia, CA 
91355, Tel: 605-257-4830, TELEX: 4720328, TWX: 910-
336-1553, FAX: 605-257-2383; EmpL: 79; SIs. Mgr: KEirth 
L Olsen; Dis!. Mgr: Sheridan LourlgWay 

SOUTH AMERICAN DEVELOPMENT CORP. Rle. 00, 
RD. 413, Hyde Park, NY 12538, Tel: 914-229-8888, 
TELEX: 4990035; EmpL: 80; SIs. Mgr: L Faber 

SOUTHCO, INC. 210 N. Brinton Lake Rd.. Concordville, PA 
19331, Tel: 215-459-4000, TELEX: 83-1485, TWX: 710-
76Q.1715, FAX: 215-459-4012; Sis. Mgr: R W. Dougherty 

SOUTHERN COMPUTER CORP. ,141 W. Wieuca Rd.. 
Ste. 300-6, Atlanta, GA 30342, Tel: 404-252-3340, TWX: 
910-25Q.0481 SOU COMPUQ; SIs. Mgr: Ray Manley 

SOUTHERN ELECTRONICS, F-Dyne, 726 So.Flower 
st Burbank, CA 91502, Tel: 818-845-2458, FAX: 818-845-
6348; Empl.: 100; . SIs. Mgr: Wayne Melvin 

SOUTHWEST TECH PRODS CORP, 219 W. 
Rhapsody, San Antonio, TX 78216, Tel: 512-344-0242; 
EmpL: 34 

SPACE ELECTRONICS, INC. Box 2166, Meriden, CT 
06450, Tel: 203-235-7755; Empl.: 26; 'SIs. Mgr: Richard 
Boynton 

SPANT A, INC., 795 Franklin Ave. P.O. Box 193, Franklin 
Lekes, NJ 07417, Tel: 201-846-0033, TELEX: 136011; 
Empl.: 10; Sis. Mgr: W. PMer; DiS!. Mgr: W. Ph~er 

SPARKOMATIC, Rle. 6 & 209, Mifford, PA 18337, Tel: 717-
296-6444, TWX: 510-26Q.2682; Empl.: 400; SIs. Mgr: 
Gary Parnes 

SPECIAL TV CABLE CORPORATION, P.O. Box 50, 
Wallingford, CT 06492, Tel: 203-265-7126, 8()(}'243-3959, 
TWX: 510-1()(}'4275, FAX: 203-269-5293; Empl.: 94 

SPECIAL TV CONNECTOR CO., 2100 Earlywood Dr., 
Franklin, IN 46131, Tel: 317-738-2800, TELEX: 217084 

SPECIALITY ELECTRONICS, INC" 208 E. Rutherford 
st Landrum, SC 29356, Tel: 803-457-3824; Empl.: 10; SIs. 
Mgr: John Galli ................................ C·1555 

SPECO DIV., Components Specia~ies, Inc., P.O. Box 
624,1172 Rle. 109, Lindenhurs~ NY 11757, Tel: 516-957-
8700, 8()(}'645-5516, TELEX: 96-7754; FSC No.: 
516-957-9142; Empl.: 29; SIs. Mgr: Eric Forman; Dis/, 
Mgr: Bruce Kurtz 

SPECTRACOM CORPORATION, 101 Despatch Drive, 
East Rochester, NY 14445-1484, Tel: 716-381-4827, 
TELEX: 9103509587 

SPECTRAGRAPHICS CORP., 9125 Fjehco Rd.. San 
Diego, CA 92121, Tel: 619-450-0611, TELEX: 295439; 
Empl.: 170; Sis. Mgr: Ray Barger, VP SIs.; Dis!. Mgr: Elliot 

, Shev 

SPECTRAL DYNAMICS DIVISION, Scientific-Atlanta, 
Inc., 4255 Ruffin Ad., San Diego, CA 92123-0575, Tel: 619-
268-7100, TWX: 910-335-2022; Empl.: 250 

SPECTRA LUX CORP .12840 N.E. 21 Sl PI., Bellevue, WA 
98005, Tel: 206-747-0560; FSC No.: 51896; SIs. Mgr: Ron 
Bustad 

SPECTRAN CORP. 50 Hall Road, StUrbridge, MA 01566, 
Tel: 617-765-0851, TELEX: 709816, FAX: 347-2747; FSC 
No.: 6V569; Empl.: 175 

SPECTRASCAN, INC. 1110A Elkton Drive, Colorado 
Springs, CO 80907, Tel: 303-599-9254, TWX: 312194 
SPECTRAS¢AN UD; EmpL: 15; SIs. Mgr: John Condren 

SPECTRA SONICS, 3750 Airport Rd, Ogden, UT 84405, 
Tel: 801-392-7531; EmpL: 35 

SPECTRA-STRIP, See Amphenol Products 

SPECTRO EQUIPMENT, INC, 13821 Progress Pkwy., N. 
RoyaHon, OH 44133, Tel: 216-237-8910; Empl.: 25 

SPECTROL ELECTRONICS, 17070 East Gale Ave., City 
of Industry, CA 91745, Tel: 818-964-6565, TWX: 910-564-
1314; EmpL: 800; Sis. Mgr: S. Deiling 

SPECTRON GLASS & ELECTRONICS, INC., 595 Old 
Willets Path, P.O. Box 13368, Hauppauge, NY 11786, Tel: 
516-582-5800, TELEX: 968296; FSC No.: 57349; SIs. 
Mgr: Lonnie Boll 

SPECTRONICS CORP. 956 Brush Hollow Rd, Westbury, 
NY 11590, Tel: 516-333-4840, TWX: 510-222-5877, FAX: 
516-333-4840; EmpL:'125; SIs. Mgr: Gerard Hubner 

SPECTRUM CONTROL, INC. 2185 W. BIn St, Erie, PA 
18505, Tel: 814-455-0966, TWX: 510-699-6871, FAX: 814-. 
455-2550; FSC No.: 33095;5733; Empl.: 450; SIs. Mgr: 
Herb Bostrom; Dis!. Mgr: C. Pirro 

SPECTRUM SIGNAL PROCESSING INC., 240 H 
Street, Blaine, WA 98230, Tel: 1-800-663-8986 (US), 604-
438-7266 (Can.), FAX: 604-430-0144; Empl.: 14; SIs. Mgr: 
Judy A. Bishop , 

Local Sales Offices & Reps 
CA Manhatlan Betl., Forth, Inc.. .......... 213-372-8493 
MA WaHham. Spectrum Signal Processing 

.. . .. .. .. .. .. .. . .. .... 1-800-323-1842,604-890-3400 

/ ' 

FAX: 805-683-3481 
SPECTRUM TECHNOLOGY, INC., DATUM, 

Incorporated, 300 Lopez Rd.. Goleta, CA 93116, Tel: 
605-964-7791,TWX: 910-334-1163; FSC No.: 32464; 
Empl.: 100; SIs. Mgr: Don W. Cope ...... A·1465-1468 

Local Sales Offices & Reps 
AZ. Mesa, Sedco SIs. .............. .. 
CA Los Angeles, The Thorson Co .. 
CA San Diego, The Thorson Co, ......... . 
CA San Jose, Frequency Control Assocs. 

CT Mmord, Tedino Engrg. SIs. ........... . 
FL Seminole, S.E.S. .. .................. .. 
IL Elgin, RK Elclms. .................. .. 
MA Needham. T edino Engrg. Sis. .. 
NM Albuquerque, I.M.E.C. . ............. . 
NY Melville, Carnes Assocs. .......... . 
TX Dallas Caton Sis. ............ .. 
VA Fairfax, Schibley Assocs. ........ .. 

602-461-9069 
213-595-0361 
619-292-8525 

415-851-8772 
203-874-8843 
813-391-1920 
312-695-8552 
617-444-7925 
505-883-9010 
516-694-1600 
214-243-4716 
703-591-3008 

FAX: 516-349-8699 
SPELLMAN HIGH VOLTAGE ELCTRNS, CORP" 7 

Fairchild Ave., Plainview, NY 11803, Tel: 516-349-8686, 
TWX: 510-221-2155; Empl.: 150; SIs. Mgr: Tom 
Stutzbach; Dis!. Mgr: Eric Marko ........ D·1973-19n 

Local Sales Offices & Reps 
CA Costa Mesa, FLW-Southem .,. 
CA Hayward, FLW-Northem ...... . 
FL Orlando, Gre-Mar, Inc. . .............. . 
WA Kirkland, Syntek .... , ................ .. 
Can British Columbia, Broman Engrg. . " . " .. 

714-751-7512 
415-786-9070 
305-858-1971 
206-468-0394 
604-254-6311 

SPEMCO SWITCHES, 23425 Harper, Box 386, Sl Clair 
Shores, MI48080, Tel: 800-482-2828, FAX: 313-771-3491; 
Empl.: 12 

SPERRY, A W. INSTRUMENTS, P.o. Box 9300, 
Smijhtown, NY 11787, Tel: 516-231-7050, 8()(}'645-5398, 
TELEX: 645104; Empl.: 50; Sis. Mgr: D6nnis W. Carroll 

SPIRA MANUFACTURING CORP. 12721 SaticoyStreet 
South, North Hollywood, CA 91605, Tel: 818-764-8222, 
FAX: 818-764-9860; FSC No.: 80050; Empl.: 18; Sis. Mgr: 
Lisa A Panzich 

SPIRICON, INC. 2800 North Main, Logan, UT 84321, Tel: 
801-753-3729, TELEX: 296 485 SPIR UR; Empl.: 15; SIs. 
Mgr: John Gibbs 

SPRAGUE ELECTRIC COMPANY,' Passive 
Components Group, 41 Hampton Rd.. P. O. Box 9102, 
Mansfield, MA 02048-9102, Tel: 617-339-8900, TELEX: 
928071, TWX: 7103210021; FSC No.: 56289; Empl.: 
10,500; Sis. Mgr: Theodore W. Fischer, VP Sls.fMktg., 
Passive Camps. Grp.; Dis!. Mgr: James O'Sullivan, SIs. 
Mgr ...................... A·1694, 1757, 2031; 0·1142 

Local Sales Offices & Reps 
AL Huntsville, Electramark Inc. ........... 205-539-7040 
AL Madison, EPI Inc. ....... 205-461-7000,205-883-0520 
AZ. Mesa, Sprague Electric Company .. , ... 602-244-0154, 

602-831-6762 
AZ. Tucson, Sprague Electric Company ... 602-746-0955 
CA Burlingame, William J. Purdy Co ....... 415-347-7701 
CA San Diego, Miner Assocs., Inc. ........ 619-568-9891 
CA Santa Ana, Sprague Electric Company 

CA Van Nuys, Sprague Electric Campany 

CO Denver, William J. Purdy Co .......... . 
CO Longmon~ Todd & Fry Assocs. ...... . 
CT Gumord, Data Mark Inc ............... . 
CT Southbury, Sprague Electric Company 

CT Wallingford, Sprague Electric Company 

714-549-9913 

818-994-6500 
303-753-6800 
303-776-7331 
203-453-0575 

203-264-9595 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 203-284-8300 
FL AHarnonte Springs, Sprague Electric Company 

....•................ 305-831-3836 

790 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 
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FL Fl Lauderdale, Sprague Electric Company 
.....•.............•..•......•......... 305-491-7411 

FL Tampa. Sprague Electric Company ... 813-962-1882 
GA Atlanta, Eictm. Mkt9 Assocs. .......... 404-448-1215 
GA Norcross, EIeclramar1< Inc. ............ 404-446-7915 
Il Northbrook, D. Dolin Sis. .............. 312-498-6770 
IN Indienaporos, Sprague Electric Company 

.•• .•. . . . ..•..•.. . . . . . . . .. . .. . . . . . . . . .. 317-253-4247 
IA Cedar Rapids, J.R Sis. ........•....... 319-393-2232 
KS Overland PI<, EPI, Inc. ................ 913-642-9118 
KY Lexington, Sprague EIec. Co. ......... 606-224-4230 
MD Laurel, Sprague EIec. Co. ............. 301-792-4890 
MA burlington, New England Tech. Sis. ... 617-272~ 
MA Framingham, Sprague Electric Company 

.. . .. .. . . . .. . .. . .. . .. . . . . . .. .. . .... . ... 617-875-3200 
MI Ann Arbor, Sprague Electric Company 

....................................... 313-761-2014 
MN MinneapoHs, HMR, Inc. ................ 612-888-2122 
MO Sl Louis, EPI, Inc. ..................... 314-962-1411 
NJ Cherry Hil~ Trinkle SIs.: Inc. ........... 609-795-4200 
NJ Wayne, SpragjJe Electric Company ... 201-696-8200 
NY ~ Islip, Sprague Electric Company 

....................................... 516-234-8700 
NY Larchmont, SpragjJe Electric Company 

....................................... 914-834-4439 
NY Syracuse, Paston-Hunter Co., Inc. .. ... 315-437-2843 
NY Syracuse, Sprague Electric Company 

NC Charlotte, Sprague Electric Company 

NC Raleigh, Eictm. Mkt9 Assocs. ........ . 
Ott Dubin, Sprague Electric Company ... . 
OR Beaverton, William J. Purdy Co ....... . 
SC Greenville, Eictm. Mkt9 Assocs. ..... . 
TX Austin, Sprague Electric Company ... . 
TX DeDas, Sprague Electric Company ... . 
WA Redmond, WilHam J. Purdy Co. . ..... . 
WA Vancouver, Sprague Electric Company 

315-437-7311 

704-527-1306 
919-847-8800 
614-761-1881 
503-641-9373 
803-233-4637 
512-458-2514 
214-235-1256 
206-882-3144 

.. .. . . . . ... .. .. . .. . .. . .. . .. . . .. . .. . .. .. 206-892-0361 
WI Milwaukee, D. Dolin Sis. .............. 414-482-1111 
can Downsview, Ont, Sprague Electric of C~ Lid 

. . .. .. . . . .. .. . . .. .. .. .. . .. . .. .. .. .. .. .. 416-885-6066 
can Markham, Ont, Birde M~ inc. ....... 416-477-7722 
can Nepean, Ont, Sprague EIec. of Canada, Ltd. 

....................................... 613-726-0696 
can Ottawa, Ont, Sprague Electric of canada, Ud 

....................................... 613-238-2542 

SPRAGUE ELECTRIC COMPANY, Advanced 
Ceramics Group, 267 Lowell Road, Hudson, NH 03051, 
Tel: 603-881-7200, FAX: 603-881-3188 

See Sprague Electric WOOd Headquarters listing for list of 
sales offices and reps. 

SPRAGUE ELECTRIC COMPANY, The Capacitor 
Group, 267 Lowell Ad., Hudson, NH 03051, Tel: 603-881-
7200 

See Sprague Electric WOOd Headquarters listing for list of 
sales offices and reps. 

SPRAGUE ELECTRIC COMPANY, RL-MAG 
Business Unit. 3010 Del Sol Blvd., San Diego, CA 
92154-3483, Tel: 619-575-9353, TWX: 619-575-9425, 
FAX: 619-575-4061 ..................... Ao 111114,2031 

See Sprague Electric WOOd Headquarters listing for list of 
sales offices and reps. 

Loc8l SeIes 0ttice8 & Reps 
AL Huntsville, Montgomery M~ Inc. .... 205-830-0498 
AZ. T9IT1l9, Techni-Source, Inc. ........... 602-730-8093 
CA CainpbeI~ Sprague EIec. Co ........... 408-374-1017 
CA Cupertino, Sprague EIec. Co. . .. . .. . . .• 408-973-7878 
CA Long Bch, Sprague EIec. Co. ......... 213-435-9100 
CA Mission Viejo, SpragjJe EIec. Co. ...... 714-830-1740 
CA San Diego, Miner Assocs., Inc. ........ 619-566-9891 
CA Santa Ana, Jones & McGeoy Sis., Inc. 

......................... 714-547-6466,818-24+9884 
CA Santa Clara, Criterion Sis. . . . . . . . . . . . . . 408-988-6300 
CA Van Nuys, Sprague EIec. Co. ......... 819-994-6500 
CO Englewood, WilHam J. Purdy Assocs. 

.... . ....... .. . .. ... . .. . .. . .. ... ... .... 303-790-2211 
CT Southbury, Sprague EIec. Co. ......... 203-264-9595 
CT Wallingford, New England Tech. Sis. Corp. 

.. . . . .. .. . . .. . .. . .. . . .. .. . . .. .. .. . .. . .. 203-284-8300 
DC Cherry HiI~ NJ, Trinkle Sis. Inc. . . . • . . . . 609-795-4200 
FL Sl Petersburg, EIectramer1< Florida, Inc. 

FL Tampa. Sprague EIec. Co. .. ........ .. 
GA Norcross, Montgomery Mkt~ Inc. .... . 
GA Norcross, Sprague EIec. Co. . ......••. 
10 BoIse, Bob Sickler SIs. .............. .. 
L Rolling Meadows, Surner, Inc. ........ . 
IL St Louis, MO, EPI Inc. .............. .. 
IN Indianapolis, SpragjJe Elec. Co. . ..... . 
IN lndianapoDs, SAl Mkt9 Corp .......... . 
IA Cedar Rapids, J.R Sis. Engrg., Inc. ... . 
KS Overland PI<., EPlInc. ................ . 

813-894-2299 
813-962-1882 
404-447-6124 
404-263-3715 
208-344-9588 
312-991-8500 
314-962-1411 
317-253-4247 
317-545-1010 
319-393-2232 
913-642-9118 

KY Jackson, MS, EPI Southwest .......... 601-856-6251 
KY Lexington, SAl Mktg. Corp ............. 606-224-4230 
MD Cherry Hil~ NJ, Trinkle SIs. Inc. ........ 609-795-4200 
MA Burlington, New England Tech. SIs. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-272-0434 
MI Ann Arbor, Sprague Elec.,Co. ......... 313-971-7780 
MI Fenton, SAl Mktg. Corp ................ 313-750-1922 
MN Minneapolis, HMR, Inc. ................ 612-888-2122 
MS Jackson, EPI Southwest .............. 601-856-6251 
MO Sl louis, EPI Inc. ..................... 314-962-1411 
NE Cedar Rapids, IA, J.R SIs. Engr~ Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 319-393-2232 
NH Burlington, MA, New England Tech. Sis. Corp. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 617-272-0434 
NY Babylon, Astrorep, Inc. .. .............. 516-422-2500 
NY Cherry HiI~ Trinkle SIs. Inc. ............ 609-795-4200 
NY E. Syracuse, Ossmann Assocs., Inc. ... 315-437-7052 
NY Henrietta, Ossmann Assocs., Inc. ..... 716-359-1200 
NY Wayne, Astrorep, Inc. ................. 201-696-8200 
NC Chartotte, Sprague Elec. Co. .......... 704-527-1306 
NC Raleigh, Montgomery Mkt~ Inc. ...... 919-851-0010 
Ott Columbus, SAl Mktg. Corp. ........... 614-451-0778 
Ott Dayton, SAl Mktg. Corp ................ 513-435-3181 
Ott Shaker Hgts., SAl Mkt9 Corp .......... 216-751-3633 
OR Vancouver, WA, Spargue EIec. Co ..... 503-225-0493 
PA Cherry HiI~ NJ, Trinkle SIs., Inc. ....... 215-922-2080 
SC Raleigh, NC, Montgomery Mkt~ Inc. .. 919-851-0010 
TN Huntsville, AL., Montgomery Mkt~ Inc. 

· . .. . . . . . . .. .. . .. . . . . . . . . . . . . . . . . . . . ... 205-830-0498 
TN Jackson, MS, EPI Southwest. . . . . . . . .. 601-856-6251 
TX Austin, Sprague Elec. Co. ............. 512-458-2514 
TX Dalles, Sprague Elec. Co. ............. 214-235-1256 
TX Richardson, Bonser-Philhower Sis. . . .. 214-234-8438 
UT Englewood, CO, William J. Purdy Assocs. 

· .. .. . . .. .. . .. .. . .. . .. . . . . . .. . . . . .. . ... 303-790-2211 
VA Cherry HiI~ NJ, Trinkle SIs. Inc. ........ 609-795-4200 
WA Boise, 10, Bob Sickler Sis. . . .. . . . . .. . .. 208-344-9588 
WA Vancouver, Sprague Elec. Co ......... 206-892-0361 
WI Brookfield, Surner, Inc. ................ 414-784-6641 
PR Rio Piedras, Eictm. Sis. Assocs. . . . . . .. 8W-762-6707 
Can Calgary, Alberta, vnel EIctms. ......... 403-278-5633 
can Kanata, Ont, V~el EIctms. . . . . . . . . . . . .. 613-592-0090 
can La Chine, Que., VHel Elclms. .......... 514-636-5951 
can Mississauga, Ont, VHel Elclms. ....... 416-676-9720 
can Toronto, Ont, Sprague EIec. of Canada, Ltd. 

....................................... 416-766-6123 

LoceI Distributors 
CA Culver CiIy, HamiHonl Avn8t Elclrris. .. 213-558-2000 
CA EI Monte, Marshalllnds., Inc. .......... 818-459-5500 
CA Santa Clara, Wyfe Labs/EMG ........ 408-727-2500 
CA Sunnyvala, Acacia/VWR EIctms. . . . . •. 408-745-7299 
CT Milford, Falcon EIcIms., Inc. .........•. 203-878-5272 
FL Tampa, Reptron Elclms., Inc. . . . . . . . . •. 813-855-4856 
IL Chicago, Newark EIctms. Corp ........ 312-784-5100 
IN Indianapolis, Graham Eictm. Supp., Inc. 

MD TImonium, Zebra Elclms., Inc ......... . 
MA N. Adams, Eictm. Supp. Ctr ........... . 
MA N. Adams, Ico-Rally Corp ............ .. 
NY Buffalo, Summit DIsts. .............. .. 
NY MamomecI<, New Yorker, Elclms., Inc. 

317-834-6202 
301-252-6576 
413-664-1086 
413-664-4951 
716-887-2800 

....................................... 914-698-7600 
NY Melville, Arrow Elclms. Distbn. Div. . . .. 516-391-1300 
NY Port Chester, Zeus Camps., Inc. ....... 914-937-7400 
NY Ronkonkoma, Tri-Start EIctms. ........ 516-737-2200 
NY Westbury, Schweber Elclms. Corp. .... 518-334-7555 
OK Tulsa, Radio, Inc. ..................... 918-587-9123 
PA Montgomeryville, Pyttronic Inds., Inc. .. 215-643-2850 
PA Philadelphia, Alma Elclms., Inc. ....... 215-696-4003 
TX Fl Worth, m, Inc. .................... 817-831-8300 
TX Houston, Kent Elclms. ................ 713-780-7770 
TX Houston, Sterling EIctms. ............. 713-623-6600 
WI Milwaukee, Marsh Elclms., Inc. ........ 414-475-6000 
can Pointe Claire, MontreeJ, Future EIctms., Inc. 

...................................... , 514-694-7710 

«t SPRAGUE~ 
TM IIAIIK OF IlEUAa,UTY 

SEMICONDUCTOR GROUP 

FAX: 617-853-5049 
SPRAGUE ELECTRIC COMPANY, The 

Semiconductor Group, 115 Northeast Cutoff, Box 
2036, Worcester, MA 01613-2036, Tel: 617-853-5000, 
TWX: 710-340-6304; Sis. Mgr c Bred Marshal~ VP Sis. & 
Mkt~ Semiconductor Grp. . . .. .. . . .... A o1757; 001142 

See Sprague Electric World Headquarters listing for list of 
sales offices and reps. 

LDcaI Be/es Offices & Reps 
AL Huntsville, Montgomery Mkt~ Inc. ,... 205-830-0498 
AZ. T9IT1l9, Techni-Source, Inc. ........... 602-730-6093 

SPRAGU 

CA Gampbel~ Sprague EIec. Co ........... 408-374-1017 
CA Cupertino, Sprague EIec. Co. . . . . . . . . .. 408-973-7878 
CA Long Bch, Sprague EIec. Co. ......... 213-435-9100 
CA Mission VI6jo, Sprague Elec. Co. ...... 724-830-1740 
CA San DIego, Miner Assocs., Inc ......... 619-566-9891 
CA Santa Ana, Jones & McGeoy Sis., Inc. 

......................... 714-547-5466,818-244-9884 
CA Santa Clara, Criterion Sis. . . . . . . . . . . . .. 408-988-6300 
CA Van Nuys, Sprague EIec. Co. ......... 818-994-6500 
CO Englewood, William J. Purdy Assocs. 

....................................... 303-790-2211 
CT Southbury, Sprague EIec. Co. ......... 203-284-9595 
CT Wallingtord, New England Tech. Sis. Corp. 

. .. . . . . . . . . . . . .. .. .. .. . . . . .. . . .. .. . .. .. 203-284-8300 
DC Cherry Hil~ NJ, Trinkle SIs. Inc. . . . . . . .. 609-795-4200 
FL Sl Petersburg, EIeclramar1< Florida, Inc. 

. .. .. .. . . . . .. .. .. . . .. .. . . .. .. . . . .. . .... 813-894-2299 
FL Tampa, Sprague EIec. Co. ............ 813-962-1882 
GA Norcross, Montgomery Mkt~ Inc. ..... 404-447-6124 
GA Norcross, Sprague EIec. Co. .......... 404-263-3715 
10 Boise, Bob Sickler Sis. .. .. .. .. .. .. .... 208-344-9588 
IL Rolling Meadows, Surner, Inc. ......... 312-991-8500 
IL Sl Louis, MO, EPIInc. ................ 314-962-1411 
IN Indianapolis, Sprague EIec. Co. ....... 317-253-4247 
IN Indianapolis, SAl Mktg. Corp. .......... 317-545-1010 
IA Cedar Rapids, J.R Sis. Engrg., Inc. .... 319-393-2232 
KS Overland PI<., EPlInc. ................. 913-642-9118 
KY Jackson, MS, EPI Southwest .......... 601-856-6251 
KY Lexington, SAl Mkt9 Corp. ............ 606-224-4230 
MD Cherry Hil~ NJ, Trinkle Sis. Inc. . . . . . . .. 609-795-4200 
MA Burlington, New England Tech. Sis. Corp. 

....................................... 617-272~ 
MI Ann Arbor, Sprague EIec. Co. ......... 313-971-7760 
MI Fenton, SAl Mktg. Corp. .. .. .. .. .. .. .. . 313-750-1922 
MN Minneapolis, HMR, Inc. . . . . . . . . . . . . . . . . 612-888-2122 
MS Jackson, EPI Southwest .............. 601-856-6251 
MO Sl Louis, EPIinc. ..................... 314-962-1411 
NE Cedar Rapids, IA, J.R Sis. Engrg., Inc. 

.. . . ... .. . .. ... . . . . . .. . . .... . . .. .. . .. .. 319-393-2232 
NH Burlington, MA, New England Tech. Sis. Corp. 

.. ... .. ... .. . .. .. . . . .. . . .... . . . . . . . .... 617-272-0434 
NJ Cherry HiI~ Trinkle Sis. Inc. .. .. .. .. .... 609-795-4200 
NJ Wayne, Astrorep, Inc. ................. 201-696-8200 
~ Babylon, Astrorep, Inc. ................ 516-422-2500 
NY E. Syracuse, Ossmann Assocs., Inc. ... 315-437-7052 
NY Henrietta, Ossmann Assocs., Inc. ..... 716-359-1200 
NC Charlotte, Sprague EIec. Co. .......... 704-527-1306 
NC Raleigh, Montgomery M~ Inc. ...... 919-851-0010 
OH Columbus, SAl Mktg. Corp. ........... 614-451-0778 
Ott Dayton, SAl Mkt9 Corp. ............... 513-435-3181 
OH Shaker Hgts., SAl Mktg. Corp. ......... 216-751-3633 
OR Vancouver, WA, Sprague EIec. Co. .... 503-225-0493 
PA Cherry HiI~ PA, Trinkle Sis. Inc. ....... 215-922-2080 
SC Raleigh, NC, Montgomery M~ Inc. .. 919-851-0010 
TN Huntsville, AL., Montgomery M~ Inc. 

.. .. .. . .. . .. . .. . .. .. . . .. .. . . . .. .. . . . . .. 205-830-0498 
TN Jackson, MS, EPI Soulhwest .. .. .. .... 601-856-6251 
TX Austin, Sprague EIec. Co. ............. 512-458-2514 
TX Dallas, Sprague EIec. Co. ............. 214-235-1256 
TX Richardson, Bonser-Philhower SIs..... 214-234-8438 
UT Englewood, CO, WilHam J. Purdy Assocs. 

.. .. .. .. . . . . .. .. . . . .. . . .. .. . . . . . . . . . ... 303-790-2211 
VA Cherry HiI~ NJ, Trinkle Sis. Inc. ........ 609-795-4200 
WA BoIse, 10, Bob Sickler Sis. . . . . . . . . . . . .. 208-344-9588 
WA Vancouver, Sprague EIec. Co. ........ 208-892-0361 
WI Brookfield, Surner, Inc. ................ 414-784-6641 
PR Rio Piedras, EIcIm. Sis. Assocs. .. . . . • . 8W-762-6707 
can Calgary, Alberta, VHeI EIctms. ......... 403-279-5633 
Can KanaIa, Ont, vnel EIctms. ......•.... " 613-592-0090 
Can La Chine, Que., V~el EIctms. .......... 514-636-5951 
Can Mississauga, Ont, VHel EIctms. •...... 416-676-9720 
Can Toronto, Ont, Sprague EIec. of Canada, Ltd. 

....................................... 418-766-6123 

Local Distributors 
CA Culver CiIy, Hamilton! Avnet EIctms. .. 
CA EI Monte, Marshalllnds., Inc. ..•....... 
CA Santa Clara, Wyfe Labs/EMG ....... . 
CA Sunnyvala, AcacialVWR EIctms. ...•.. 
CT Milford, Falcon EIcIms., Inc. .. ......... 
FL Tampa, Reptron EIcIms., Inc. ..•....... 
IL Chicago, Newark EIctms. Corp. ...... . 
IN Indianapolis, Graham EIcIm. Supp., Inc. 

MD TImonium, Zebra EIcIms., Inc. ......•.. 
MA N. Adams, EIcIm. Supp. Ctr ........... . 
MA N. Adams, Ico-Rally Corp ............ .. 
NY Buffalo, Summit Dists. .............. .. 
NY MamomecI<, New Yorker EIcIms., Inc. 

NY Melville, MOW EIctms. Distbn. Div .... . 
NY Port Chester, Zeus Camps., Inc ....... . 
NY Ronkonkoma, Tri-Start EIctms. ...... .. 
NY Westbury, Schweber EIctms. Corp. ... . 
OK Tulsa, Radio, Inc. .................... . 
PA Montgomeryville, Pyttronic Inds., Inc. .. 
PA Philadelphia, Alma Elclms., Inc. .....•. 
TX Fl Worth, Tn Inc. .................. .. 
TX Houston, Kent EIctms. .............. .. 

213-558-2000 
818-459-5500 
408-727-2500 
408-745-7299 
203-878-5272 
813-855-4856 
312-784-5100 

317-834-8202 
301-252-6576 
413-664-1086 
413-664-4951 
716-887-2800 

914-698-7600 
516-391-1300 
914-937-7400 
516-737-2200 
518-334-7555 
918-587-9123 
215-643-2850 
215-696-4003 
817-831-8300 
713-780-7770 
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SPRAGU 
TX Houston, Sterling EIctrns. ............. 713-623-6600 
WI Milwaukee, Marsh Elctms., Inc. ........ 414-475-6000 
Can Pointe Claire, Montreal, Future Elctms., Inc. 

........................................ 514-694-7710 

FAJ<:516-746-1396 
SPR~GUE-GOODMAN ELCTRNS., INC., 134 Funon 

Ave., Garden City PI<.. NY 11040, Tel: 516-746-1385, 
TELEX: 14-4533; FSC No.: 52769; EmpL: 80; Sis. Mgr: 
Michael TlJJbowitsch ... , ............... , .. A'1174-1175 

Local SaJes Offices & Reps 
AJ. Huntsville, Interep Assocs. ....... ,.... 205-533-1730 
AI Phoenix, SanforO Sis. Assocs. ,....... 602-957-3570 
CA Cupertino, Dura EIctm. SIs. ........... 406-255-2084 
CA Garden Grove, ElSCXl Elctms. .... ,.. 714-891-4621 
CO Denver, West Inc. ... . .. . .. .. . . . . . . . . .. 303-477-8180 
CT Beacon Falls, KSA Connecticut ....... 617-443-588 1 
Fl Cleerwater:Beacon EIctm. Assocs. ... 813-796-2378 
GA Norcross, Interep Assocs., Inc. ,....... 404-449-8680 
IL Chicago, aN.1. EIctrns. ................ 312-775-1717 
IN Ft Wayne, Denton Mktg., Inc. ., .. ,.... 219-486-0665 
IA MariOn, M.s.a Assocs. ................ 319-377-6261 
KS Shawnee Mission, M.S.a Assocs. , .. ,. 913-432-2131 
MD Monkton, lmegitron Sis. ............... 301-374-5600 
MA Sudbury, KSA of New England. . .. .... 617-443-5881 
MI Southfield, Fred H. Gehrke & Assocs. 

.................................. , .. ,' 313-559-5363 
MO St Charles, M.s.a Assocs. ... , ........ 314-946-5577 
NJ Chatham Township, Richman/Waterview Tech. Sis. 

........ "., ...........•..............• 201-635-1839 
NY Commack, Richman Sis. Co. .......... 516-543-5532 
NY Utica, Upstate Engrg. Sis. ............. 315-797-6721 
NC Raleigh, Micro Sis. Inc. ................ 919-881-0007 
OH Cincinnati, Stegman Blaine Mktg. ..... 513-729-1969 
OR Portland, Harry Levinson ...... , . . . . . . .503-245-1902 
PA Maple Glen, Imagitron/Pennsylvania .. 800-638-3592 
TN Greenville, Interep Tennessee' , ...... , 615-639-3491 
TX Seagoville, Delta Comps. .. , .. , .... ,.. 214-287-6333 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 
PR Rio Piedras, EIctm. Sis. Assocs. , . . . . .. 809-762-6459 
Can Toronto, Ont, Norgay Entprs. ......... 416-259-9663 

Local Distributors 
CA canoga PI<.. SchWeber EIctrns......... 213-999-4702 
CA Chatsworth, m Inc. .................. 816-709-1010 
CA Garden Grove, NatL EIctrns. .......... 714-692-7749 
CA Gardena, Schweber Elctms. .......... 213-327-8409 
AJ. Huntsville, Comp. Dists. .. . . . . . . . . . . . .. 205-883-7501 
CA Irvine, Kelex EIctrns. .................. 714-883-1230 
CA Irvine, SchWeber EIctrns. ............ ,. 714-883-0200 
CA Milpitas, Projections Unltd. ............ 408-942-1717 
CA Milpitas, m Inc. .. ...... ..... .. .. . .... 408-943-9155 
AZ Phoenix, Arizona Comps. .,........... 602-269-5655 
CA SaCramento, Schweber Elctms. ,...... 91.6-929-9732 
CA San Diego, Neumann EIctrns. ......... 619-695-3005 
CA San Diego, Proie!'tions Unltd. ......... 619-453-7900 
CA San Jose, Schweber EIctrns. ......... , 408-946-7171 
CA Sunnyvale, Acacia/VWR Elctms. 

.•......•.•...................... 408-745-7200 (x 69) 
CA Tustil\ Projections Unltd. ............. 714-544-2700 
CO Englewood. SchWeber EIctrns. ....... , 303-799-0256 
CO Lakewood, AcacialVWR Elctms. . . . . . . 303-232-2882 
CO Westminster, TTl, Inc. ................. 303-429-6806 
Fl AHemonte Springs..Schweber EIctrns. 

Fl F1 Lauderdale, Bros. EIctrns. of FL ... . 
Fl F1 Lauderdale, Hammond Elctms. ... . 
Fl Largo. EIctm. Precepts of Fl ........ .. 
Fl Melbourne, Comp. Dists. ............ .. 
Fl Orlando. Hammond EIctrns. .......... . 
Fl Orlando, TTl, Inc. ................... .. 
IL Elk Grove V~ Schweber EIctrns. ..... . 
IL Skokie, Kellner EIctms., Inc. .......... . 
IN IndianapoUs, Pioneer Iindiana 

305-331-7555 
305-561-6700 
305-973-7103 
813-544-3636 
305-724-9910 
305-849-6060 
305-859-1000 
312-384-3750 
800-323-0460 

....................... ;, .... ,. 317-849-7300 (x 350) 
KS' Overland PI<., SchWeber Elctms. ...... 913-492-2922 
MD Columbia, m Inc. .................... 301-995-1331 
MD Gaithersburg, Schweber Elctms. ...... 301-840-5900 
MA Bedford, SchWeber Elctms. ........... 617-275-5100 
MA Wilmington, Marshall Inds. ., .. ,....... 617-858-0810 
MA Woburn, Sterting EIctrns. ..... ,........ 617-938-6200 
MA Wobum, TTI,lnc ...................... 617-938-8800 
MN Eden Prairie, TTl, Inc. ................. 612-944-5080 
MO Earth City, Schweber Elctms. ......... 314-739-0526 
NJ E. Brunswick, Varitech Elctms. Inc. .... 201-390-4700 
NJ Fairfield, Schweber EIctrns. ........... 201-227-7880 
NY Buffalo, Summil Dists, Inc. .. , .. , 716-887-2835/2836 
NY Mamoroneck, New Yorker Elctms. .... 914-698-7600 

Manufacturers and Sales Offices Directory 
I\Z. Phoenix, Schweber EIctrns. ,......... 602-997-4874 
AZ Phoenix, TTI,Inc. ..................... 602-966-1616 
NY Rochester, Schweber Elctms. ..... . . .. 716-424-2222 
NY Rome, Rome Elctms. ................. 315-337-5400 
NY Ronkonkoma, Tn-Start Elctms. ........ 516-737-2200 
NY Ronkonkoma, TTl,lnc, .................. 516-737-2000 
NY Westbury, Schweber Elctms. 

............................... 516-334-7555 (x 276) 
OH Beachwood, Schwaber Elctms. , ... ,.. 216-464-2970 
OH Columbus, TTl, Inc. ................... 614-646-5770 
OH Dayton, Pioneer/Dayton .............. 513-236-9900 
PA Harrisburg, Adtech.................... 717-939-8337 
PA Horsham. Schweber Elctms. .......... 215-441-0600 
PA Philadelphia, Almo EIctrns. ......... ,., 215-699-4003 
PA Pittsburgh, SchWeber EIctrns. ......... 412-782-1600 
TX Dailes, Comp. Dists... .. .. . .. . . .. ..... 214-844-0373 
TX Dalles, Schweber Elctms. ............. 214-661-5010 
TX F1 Worth, TTl, Inc. .................... 800-433-7637 
TX Garland, J & S . .. .. . .. .. .. .. .. . .. .. ... 214-487-8808 
VT Charlotte, Kellner Elctms., Inc, ...... ,. 800-323-0480 
WA Redmond, TTI,lnc ..................... 206-882-0291 
WA Seattle, Kam Elctms. ................. , 206-382-1300 
WI Milwaukea, Marsh Elctms., Inc. ........ 414-475-6000 
WI New Berlin, Schweber Elctms. ........ 414-794-9020 

SPRAGUE SOLID STATE, 3900 Welsh Rd, Willow Grove, 
PA 19090, Tel: 215-657-8400, TELEX: 476-1101, TWX: 
510-B61-7267; EmpL: 525 

SPRUCE PINE MICA CO.: Mtn. Laurel Dr., Spruce Pine, 
NC 2877.7, Tel: 704-765-4241, FAX: 704-765-7192; EmpL: 
45; Sis. Mgr: Bill Pittman 

SPSINC. (MUIRHEAD VACTRIC), 51 Commerce St, 
SpringUeld, NJ 07081, Tel: 201-376-1222, TELEX: 13;-
8275; FSC No.: OBKV4; Empl,: 60; Sis. Mgr: Bob Conroy 

SPS SOFlWARE PRODUCTS & SERVICES, INC., 14 
E.38thStree~ 14th F~ New York, NY 10016, Tel: 212-686-
3790, TELEX: 852616, FAX: 212-481-7484; Sis. Mg" 
Peter Voletsky 

SPUR PRODUCTS CORP. 13849 Beach Ava. Marina 
Del Ray, CA 90292, Tel: 213-822-7100, FAX: 213-578-
0370; EmpL: 19; SIs. Mgr: Ray Lorenz 

SQUARE D CO. Executive Plaza, Palatine, IL 60067, Tel: 
312-397-2600, TELEX: 247-119; Empl.: 22600; Sis. Mgr: 
C. N. Thompson, VP; Disl. Mgr: T, W. Wilbor, VP 

SR ENGINEERING. BW/IP International, Inc., 13961 
Nautilus Dr. Dept E. Garden Grove, CA 92843, Tel: 714-
554-4200, TELEX: 3844121NTR-871, FAX: 714-554-1069; 
FSC No.: 21441; Sis. Mgr: Colaman W. Conrad 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc........ 205-533-9108 
AZ Phoenix, The Knight Co ............... 602-994-1311 
CA Hayward, Uaisol\ Inc. ................. 415-783-1131 
CA Los Angeles, The Knight Co. , .... , .. ,. 714-833-8250 
MA Hingham, Shain Assocs., Inc. ......... 617-740-2334 
Fl Orl8ndo. Hughes Assocs., Inc. ........ 305-774-7117 
IL La Grange PI<.. Bierhaus Sis. Inc ..... , 312-354-5100 
IA Cedar Rapids, Howard R Brown Sis. Co. 

. . . . . .. .. . . . . .. . . . . . . . . . .. . . . . .. . .. . . .. 319-366-6635 
NH Nashua, Shain Assocs., Inc. ........... 603-881-4881 
NY Roslyn Hgts., Travco Assocs. ......... 516-621-3223 
WA Seattle, Uaison, Inc .................... 206-767-3870 

SRITEK, INC. 8705 Freeway Dr. Macedonia, OH 44056, 
Tel: 216-468-3380; Empl.: 40; Sis. Mgr: Dennis Vinci 

SSAClnc 
F AJ<: 315-638-0333 

SSAC INCORPORATED, P.O. Box 1000, Baldwinsville, 
NY 13027, Tel: 315-638-1300, TELEX: 84-6221; FSC No.: 
16-0965719; EmpL: 250; Sis. Mgr: G. Weeks ... B'1569 

Ldeal Safes Offices & Reps 
AL Decatur, Tenn Tech, Inc. ...... ,....... 205-350-0630 
AZ Scottsdale, Vikeland Sis. Inc. . . . . . . . . .. 602-948-7921 
AR Ft Sm~h, Electro-Related Prods. ...... 501-452-4030 
CA LaHabra, Nolan Corp .................. 213-694-2145 
CA Pleasanton, Sierra Sis. ................ 415-463-2250 
CO Englewood, Computech Mktg. ........ 303-773-3981 
FL Tampa, Florida Comp. SIs. ............ 813-960-7044 
GA Marietta, Tenn Tech, Inc, .............. 404-971-1419 
IL Addison, Vikeland Sis. Inc. . .. ,........ 312"832-8425 
IN Beech Grove, Control SIs. Inc ......... 317-786-2272 

KS Prairie Vl, George Pearson Co, .. :.... 913-362-4442 
MD Glen Burnie, Faber-Renoff ....... ,.... 301-769-4554 
MA Southborough, Motion Engrg. Inc. ..•.. 617-485-2144 
MI Lake Orion, JFCO Inc. ................ 313-693-2053 
MN St Paul, Vikeland SIs. Inc .............. 612-645-4847 
NJ Paramus, Prime IndL Comps. .... ,.... 201-262-9090 
NY Fairport, Batian SIs. Agy.lnc .... ,...... 716-223-0237 
NC Charlotte, P L.& E Inc. ................ 704-366-9222 
OH Cleveland, JFCO Inc. ................. 216-396-6300 
PA Maple Glen, Cerlified Elctri. SIs. ......• 215-846-6996 
PA Pittsburgh, JFCO Inc. ................. 412-823-5400 
TX Lewisville, Elec Control Assocs. ...... 214-221-3143 
VA Midlothian. Daniel E. Boehling & Assocs. 

.... , ......... , ..................... '" 804-794-5679 
WA Mukineo, Krippner & Assocs. .........• 206-743-3579 
WI Thiensville, TFl Assocs. ,. . . . . . . . . . . .. 414-242-6800 
Can Brampton, Ont. CPM Inds. ............ 416-457-2450 

Local Disflibutors 
I\Z. Tempe, Control Design Supp ......... . 
AR Little Rock, CarHon Bates .: ......... .. 
CA Anaheim, Control Design Supp. . ..... . 
CA S. San Francisco, Steven Engrg. ..... . 
CT Southington, Electro Mechanical DrYs. 

FL Lakeland, A A EIec. ................ .. 
GA Allanta, Georgia Control Can. ........ . 
GA Norcross, A A Elec, ................. . 
IL Carol Stream. Lectro Cornps. ......... . 
IL Mt Prospect, Automation Equip. Co. .. 
IN Indianapolis, Control Design ......... . 
IA Marion, Control Design Supp. ... , .... . 
KS Wich~a, DeHa Elec. Supp. ........... .. 
MA Hingham. Sager EIctrL Supp, ......... . 
MA W. Springfield, Tectrol Assocs. ....... . 
MA Woburn, Control Design ............ .. 
MI Grand Rapids, E.C. Elctms. Inc. ...•. ,. 
MN Minneapolis. Control Design ......... . 
MN Minneapolis. Un~ed Elec. Co. . ...... ,. 
MO Kansas City, Barr-Thorp Elec Co .. , .. . 
MO Maryland Heights, French Gerleman .. 
MO SpringUeId, SMC EIec. .............. .. 
MO Sl Louis, Control Design Supp. . ..... . 
NJ E. Rutherford, A A Elec, Co. . .• , ...•.. 
NJ Edison, Browneilinstrs. & Controls ... . 
NJ Oakland, Relay Specialties ........... . 
NY Baldwinsville, Scibatla Diol ... , ...... , 
NY Hauppauge, Sager Elctms. ........... . 
NY Penfield, Carlen Distrs. .............. .. 
NY Rochester, MasHne Elctms. .......... . 
NY Rome, Rome E.lctms. " ............. .. 
NY Woodside, Swilches Unttd ..... , ..... . 
NC Charlotte, Brownell Electro Inc. ...... . 
NC Charlotte, Control Design Supp. , ..... . 
NC Shelby, Dixie 100 Supp. ............. .. 
OH Toledo, Fee & McCarthy, Inc. ........ . 
OK Oklahoma City, Carnon Bates ........ . 
OR Clackamas, Amfac EIec. ........ . 
PA Harrisburg, Cumberland EIctrns. .. , .. . 
PA Malvern, Control Design Supp. ....... . 
TX Dallas, Watson Elec " .......... " ... . 
VA Glen Allen. Herm~age Distrs. .... , .. ,. 
WI New Berlin, Control Design Supp .... ,. 
Can Concord, Ont Trade Elec Supp ...... . 
Can Dorval, Qua. Raytech Controls Inc. .. . 
Can Scarborough, Ont, Banke Elctms. .... . 
Can Woodbridge. Ont, Sonepar " ....... " 

602-829-7981 
501-562-9100 
714-821-1516 
415-586-9200 

203-621-7335 
813-665-6941 
404-876-8833 
404-449-8670 
312-690-0520 
312-398-7550 
317-789-4559 
319-373-2923 
316-262-3756 
617-749-6700 
413-733-3695 
617-932-9404 
616-530-0576 
612-721-1628 
612-336-1915 
816-531-8840 
314-569-3122 
417-865-2822 
314-426-3150 
201-777-5477 
201-287-2030 
201-337-1000 
315-622-3993 
516-348-1300 
716-381-9050 
716-546-5373 
315-337-5400 
719-478-5000 
704-597-1270 
704-569-4410 
704-462-5841 
419-535-3163 
405-661-4446 
503-657-3020 
717-232-9715 
215-296-0150 
214-742-8441 
804-798-3830 
414-784-1015 
416-661-7111 
514-631-4806 
416-292-5152 
416-747-7800 

STACKBIN CORP. Albion Road, P,O. Box 397, Uncoln, RI 
02865, Tel: 401-333-1600, 800-346-1018; EmpL: 75; Sis.· 
Mgr: Valerie Bax1er 

STACKPOLE, CARBON DIV, 201 Stackpole St, St 
Marys. PA 15857, Tel: 814-781-1234, TELEX: 914-514, 
TWX: 510-693-4511; SIs. Mgr: a E. Speedy 

STACKPOLE COMPONENTS CO., See Ark-Ies 
Special Products Grp, Div. of StaCkpole Switches , 

STACKPOLE, MAGNET DIV., 201 Stackpole St, St 
Marys.PA 15857, Tel: 814-781-1234,TWX: 510-693-4511, 
FAX: 814-781-8570; SIs. Mgr: G. A Olson, Sr. Prod. SIs. 
Mgr. 

STACO, INC., See Slaco Transpower 

STACO ENERGY PRODUCTS CO. 301 Gaddis Blvd., 
Daytol\ OH 45403, Tel: 513-253-1191, TELEX: 286-032, 
FAX: 513-253-1723; FSC No.: 83008;. EmpL: 146; SIs. 
Mgr: Robert Simpson 

ST ACOSWITCH, 1139 Baker St, Costa Mesa, CA 92626, 
Tel: 714-549-3041, TWX: 910-595-1507; FSC No.: 
12522;Multiple; EmpL: 100; SIs. Mgr: D. Sugg 

STACO TRANSPOWER, 610 W. 6th St, Mt Carme~ IL 
62863, Tel: 616-262-5555, TELEX: 510-525-2254; FSC 
No.: 83008; Empl.: 100; SIs. Mgr: K R. Harris 
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Manufacturers and Sales Offices Directory 
STAFF All INC, 7 Woodland St, Providence, RI 02908, Tel: 

401-351-8282, TWX: 710-381-6964; EmpL: 25 

STAINLESS, INC, 3rd St, N. Wales, PA 19454, Tel: 215-
699-4871, TWX: 510-661-8097, FAX: 215-899-9597; 
EmpL: 80; SIs. Mg,: Jess C. Rodriguez 

STANCOR PRODUCTS, Hamilton Standard 
Controls, 131 Godfrey St, Logansport, IN 46947, Tel: 
21IH22-2244, TWX: 810-295-0699, FAX: 219-722-5189; 
FSC No.: 80089; EmpL: 400; SIs. Mg': Terry D. Smith; Dist. 
Mgr: Terry D. Smith ............................ A·2383 

STANDARD CONDENSER CORP, 1065 w. Addison St, 
Chicago, Il 60613, Tel: 312-327-5440; FSC No.: 97419; 
SIs. Mgr: B. P. McLean 

STANDARD CRYSTAL CORPORATION, 9940 E 
Baldwin P~ EI Monte, CA 91734, Tel: 818-443-2121, 
Ta.EX: 4998755, FAX: 818-443-9049; FSC No.: 30149; 
SIs. Mg': Don Groh; Dist. Mg': Betty Longwell 
.••. : •..•..•.........•.........................•. A·1469 

STANDARD ENERGY, Div. WBH Scientific, Inc, Rle. 
32, Greenville, NY 12083, Tel: 518-966-4197, Ta.EX: 
754180; SIs. Mg': Gary Hanington 

STANDARD ENVIRONMENTAL SYSTEMS. INC, 383 
M1nnisink Ad., Totowe, NJ 07512, Tel: 201-256-2200, TWX: 
710-988-5722, FAX: 201-256-2820; EIJ1)l: 50 

STANDARD GRIGSBY, INC., Flint Industries, 920 
Rathbone Ave., Aurora, IL 60507, Tel: 312-844-4300, TWX: 
910-232-3138, FAX: 312-844-4286; EmpL: 350; SIs. Mg,: 
Jell Shaw; Dist. Mg,: Jell Shew ........• a·1798-1797 

STANDARD GRIGSBY INC., W. Gunther GMBH. 
Vimsberger Strasse 51, 0 8500 Numberg 82, West 
Germany, Tel: 0911-85521, Ta.EX: 622351, FAX: 
0911/6552-239 .......................... a·1798-1797 

I..oc8J Sales Offices & Reps 
Al Huntsville, EIcIm Mktg. Assocs. . . . . . .. 205-536-3044 
AZ. Scottsdale, Heeth & Assocs. ......•... 602-945-9546 
CA Laguna Hills, Jack Filch & Assocs. .... 714-951-0196 
CA Milpitas. Maxim EIcIm Sis. .. : . . . . . . . . . 408-948-6001 
00 Englewood, D. M. Harthun & Assocs. 

CT MacJson, Focus Ek:Im. Sis. .......... . 
FL GasseIbeny, Dyne-A-Matk Corp. ..... . 
FL Cleerwater, Dyn-A-Matk Corp. ....... . 
FL Fl L.eud8rdaIe, Dyne-A-Matk Corp. ... . 
GA Atlanta, EIcIm Mktg. Assocs. ......... . 
Il Elmhursl, HIII-Gray, Inc. •..•..•........ 
IN IncIanapols, Needler Sis. Co., Inc. ..... 
IA Cedar Rapids, Rep Assocs. ..•........ 
KS Parke!, S. W. Wollard ..............•.. 
MD Ballimore, Hagy Corp. ............... . 
MA Taunton, Focus EIcIm Sis. .......... . 
MI Madison Hgts., Pine Sis. ........•..... 
MN Bloomington, Mumco ................ . 
NJ Manville, Dynorep, Inc. .............•.. 
NM Albuquerque, Heeth & Assocs. ....... . 
NY Syracuse, Advanced C'.oR'4JS. Inc. .... . 
NC Raleigh, EIcIm Mklg. Assocs. ........ . 
OH Cleveland, Finnegan & Co ......•...... 
OH Deyton. Fmnegan & Co. • ............ . 
OR Beevelton, Micro Sis. •.........•. , ... . 
PA Feasterville, Knowles Assocs. ........ . 
PA Newton Sq., Hagy Corp. . ............ . 
PA PIttsburgh, Finnegan & Co. .......... . 
SC Greenville, EIcIm Mktg. Assocs. ..... . 
TX Irving, AId EIctms. .................... . 
WA Bellevue, Micro Sis. ..............•.... 
WI MacJson, Hill Gray, Inc. .............•. 

I..oc8J DisIribuIor8 
CA Hayward, KEA EIctms. .•..•......•.... 
00 Englewood, NEP EIctms. .•......•.... 
FL Oakland Pi<, ZeIcon, Inc. ........••.... 
MN Fridley, Voyager EIctms. Corp. ...•.... 
NJ Mt Laurel, Wes-Garde Compo. Grp .•.. 
OH Cincinnati, U.R.I. EIctms. ............. . 
WI Ocowornowoc, G.W. EIctms. Ltd. ..... . 

303-792-5050 
203-245-2097 
305-829-5557 
813-441-4702 
305-nl-8501 
404-448-1215 
312-832-4101 
317-255-8056 
319-373-0152 
913-898-6556 
301-529-3995 
617-824-3840 
313-569-0350 
612-854-4161 
201-885-0135 
505-296-8064 
315-899-2671 
919-947-8800 
218-398-6300 
513-890-8322 
503-645-2841 
215-322-7100 
215-459-0504 
412-823-5400 
803-233-4637 
214-790-4761 
208-451-0586 
608-248-8155 

415-887-2900 
303-799-9898 
305-565-2555 
612-571-n86 
609-nB-8190 
513-761-4030 
414-567-9445 

STANDARD MICROSYSTEMS, 35 Marcus Blvd., 
Hauppauge, NY 11788, Tel: 516-273-3100, TWX: 510-
227-8698; FSC No.: 53848; EmpL: 700; Sis. Mgr: J. P. 
Chelmin; Dist. Mgr: Steve Brander 

STANDARD OIL ENGINEERED MATERIALS CO., 
Carborundum, P. O. Box 156. Niagara Fells, NY 14302, 
Tel: 718-278-2000; EfI1lL: 2000 .......... A·2032-2033 

STANDARD REFERENCE LABS, INC~ See Koep 
Precision Standards, Inc. 

STANDARD WIRE & CABLE CO, 2345 Alaska Ave, EI 
Segundo, CA 90245, Tel: 213-538-0006, (800)-447-
0006/821-5276, TELEX: 65-3423, TWX: 910-340-6756. 
FAX: 213-643-9218; Empl: 110; SIs. Mg,: Glenn Davis; 
Dist. Mg': Jerry Gailher 

STANDEX ELECTRONICS, Standex 
Internationa~ 4538 Gamberwell Ad., Cincinnali, OH 
45209, Tel: 513-871-3n7, TELEX: 212066, FAX: 513-871-
3n9; FSC No.: 56402; EmpL: 450; SIs. Mg,: Charles C. 
Johnson, VP Sis. ......... A.1287; a·1576, 1798-1799 

Local Sales Offices & Reps 
Al Huntsville, R. W. Mitscher Co ......... . 
AZ. Mesa, Sedco SIs. .................... . 
CA Granada Hills, C & W Comp. SIs. .... . 
CA Los Altos, Frauman Assocs. ......... . 
00 Longmont. Butler Tech. Sis. .......... . 
CT Beacon Falls, KSA of New England .. . 
FL Boca Raton, R W. Mitscher Co. ...... . 
GA Lawrenceville, R. W. Mitscher Co. . ... . 
IL ArNngton Hgts., Brainard-Wilson Mklg. 

IN Greenfield, William Deem & Assocs., Inc. 

205-882-6050 
602-461-9069 
818-368-4032 
415-941-0660 
303-651-7703 
203-729-6285 
305-368-3841 
404-923-3239 

312-437-2700 

....................................... 317-328-2357 
MD Edina, Jay Borman SIs. Co. ........... 612-922-5525 
MD Laure( R. W. Mitscher Co, Inc. ........ 301-498-6090 
MA Sudbury, KSA of New England. . . . . . .. 617-443-5881 
MI Farmington Hills, W. R. Hummon & Assocs., Inc. 

....................................... 313-474-0661 
NY Clarence, R. W. Mitscher Co, Inc. •..... 718-759-2350 
NY Red Hook, R. W. Mitscher Co, ·Inc. .... 914-758-8375 
NY Rochester, R. W. Mitscher Co., Inc. .... 718-227-0839 
NY Utica, R. W. Mitscher Co., Inc .......... 315-738-0383 
NC Raleigh, R. W. MHscher Co, Inc. . . . . . .. 919-848-0941 
OH Dayton, J. C. Hofstetter Co. ........... 513-298-1 010 
OH Medina, J. C. Hofstetter Co ............ 218-241-4880 
OR Portland, Components T echnlg. . . . . . .. 503-292-1518 
PA Wynnewood, Metz-Benham Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .. 215-898-7300 
TN Johnson CiIy, R. W. MHscher Co, Inc. 

TX Houston, B & R EIcIm SIs. Corp ...... . 
TX 'Plano, B & R Elctm. SIs. Corp. ....... . 
VA Richmond, R. W. Mitscher Co., Inc .... . 
WI Waukesha, Brainard-Wilson Mklg. ... . 
Can Toronto, Ont, Anba!< SIs. Canada, Ltd 

615-929-7256 
713-682-5448 
214-985-0028 
804-264-6883 
414-797-7940 

416-253-0243 

STANFORD APPLIED ENGRG. INC, 3520 De La Cruz 
Blvd., Santa Clara, CA 95054, Tel: 408-968-0700, TELEX: 
408-727-8438; Ernpi.: 500; SIs. Mg,: Sam S. Campen; 
Dist. Mg,: Leon Vermont 

STANFORD TELECOMMUNICATIONS, INC., 2421 
Mission College Blvd., Santa Clara, CA 95054, Tel: 408-
748-1010, TWX: 910-339-9531; FSC No.: 61362; ErnpL: 
650; Sis. Mg,: Patti Laatso 

STANGENES INDUSTRIES, INC, 1052 East Meadow 
Circle, Palo Aho, CA 94303, Tel: 415-493-0814, FAX: 415-
855-9926; FSC No.: 62709; EmpL: 56; Sis. Mg': Magne 
Stangenes 

STANLEY/AC INTERFACE, 17911 Sampson Lane, 
Costa Mesa, CA 92647, Tel: 714-841-6090, TELEX: 
655328; EmpL: 24; SIs. Mg,: Bill Rolh; Dist. Mg': Ray 
Ponkey 

STANLEY ELECTRONICS, INC, 10 Ocean Ave.. 
Copiague, NY 11726, Tel: 518-842-8886; FSC No.: 61544; 
EmpL: 6; Sis. Mg': Isabel Goldberg 

Local Sales Offices & Reps 
CA San Jose, P & M EIc!ms., Inc. ......... 408-578-4678 
CA Tarzana, High Voltage Sis. ............ 213-881-9194 
MA Chelmsford, Encotronlcs, Inc. ......... 617-256-4207 
OH Dayton. L D. Bruno Co ................ 513-434-1847 

STANLEY HARDWARE DIV., Stanley Works, 195 Lake 
St, New Britain, CT 06050, Tel: 800-822-HDWE, 203-225-
5111; SIs. Mg': Jack Gauthier 

STANLEY-VIDMAR, Stanley Works. 11 Grammes Rd., 
Allentown, PA 18103, Tel: 215-797-8600, Ta.EX: 847-345; 
EmpL: 5000; SIs. Mgr: Ernie GHUn, Vic Jolia!; Dist. Mg': 
Frank Casey 

STANPAT PRODS, 366 Main St, Port Washington, NY 
11050, Tel: 518-883-8400, FAX: 518-883-8577; Empi.: 25; 
SIs. Mgr: Mark Barbone 

STANTON MAGNETICS, INC, Terminal Dr, Plainview, 
NY 11803, Tel: 518-349-0235, TWX: 510-221-1845, FAX: 
518-349-0230; EmpL: 300; SIs. Mg,: JoSeph S. 
Woodstock, VP Mklg.; Dist. Mg,: Jack O'Donnell, NaIL SIs. 
Mgr. 

STARM 

STANTRON, Unit of Zero Corporation. 6900-6918 
Beck Ave., P. O. Box 9156, N. Hollywood, CA 91605, Tel: 
818-841-1825, FAX: 818-841-8892; FSC No.: 06514; 
EmpL: 125; Sis. Mg,: G. A. Tessier ............. C·1100 

Local Sales Offices & Reps 
AZ. Phoenix, Sheller/Kahn ............... 602-257-9015 
CA Los Angeles, Landa & Assocs. ........ 213-B79-0nO 
CA Pleasanton, MouHhrop Sis. . . . . . . . . . . .. 415-463-0450 
CA San Diego, Quallronics ............... 619-695-0118 
CA Santa Ana, Landa & Assocs. .......... 714-543-7805 
00 Golden, J. F. Hurlbut Co. . . . . . . . . . . . . .. 303-279-7796 
CT Farmington, Ray Perron & Co. ........ 203-673-4625 
CT Farmington, Ray Perron Co. .......... 203-673-4625 
CT New MiKord, Ray Perron Co. . . . . . . . . .. 203-354-2569 
FL Bradenton, T G & Assocs. ............ 813-753-4158 
FL Long Wood, Southern Mklg. Assocs. .. 305-682-7317 
HI Honolulu, JC EIctms. ................. 808-943-8614 
IL Elmhursl, FF /Hill-Gray . . . . . . . . . . . . . . . . 312-832-4101 
KS Overland Pari<, Stone & Assocs. ...... 913-661-0808 
MA Needham, Ray Perron Co. ............ 617-449-6162 
MD Hazelwood, Stone & Assocs. ......... 314-895-4565 
NH Dover, Ray PetTOn Co. ................ 603-742-2321 
NM Albuquerque, Sheller/Kahn ........... 505-345-3591 
NY Smi1htown, T & K SIs. ................. 518-724-3456 
NY Whilney Point Tae-Rep ... 607-692-3705/n2-6952 
OH Cincinnati, Ken HoHman Co ........... 513-931-1888 
OH Kettering, Ken HoHman Co. ........... 513-299-8446 
OR Beeverton, Evergreen Mklg. Grp. .. . . .. 503-643-8020 
PA Wast Conshocken, Eastern Component Sis. Corp. 

......•......•......................... 215-825-8610 
TX Austin, Barry Sis. ..................... 512-837-3616 
TX Houston, Barry SIs. ................... 713-784-5860 
TX Richardson, Barry SIs. ................ 214-234-0255 
WA Seattle, Evergreen Mklg. Grp. ......... 208-633-3160 
WI Madison, FF/Hili-Gray ................ 608-248-8155 

mlcrOftlCS 

FAX: 201-572-5095 
STAR MICRONICS, INC., OEM Division. 70-0 Ethel 

Rd W, Piscataway, NJ 08854, Tel: 201-572-9512, TWX: 
910-240-8690; EmpL: 120; SIs. Mg': John Hurley; Dist. 
Mg,: Chris Duffy ............ 001054-1059, 1104-1105 
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STARM 
Local S8Ies OffIces & Reps 

CA Concord,StarMicronics ............ ;. 415-671-0776, 

CA Irvine, Star Micronics ...•............. 714-768-7203, 

II. Itasca. Star Micronics •..•......•...... 312-773-3717, 

Local DI8Iributors 
AZ T~ WaItrOnics Sis. .•.•........... 602-967-1020 
CA Gardena. Cal Switch ................... 213-77().233Q 

CA Hayward. Kea Elec..lnc. ...•.........• 415-887-2900 
CA Los Angeles, EIec. Swilches, Inc. ...... 213-660-1310, 
'CA San Diego. Tauber Elctms. ....••..•.. 619-274-7242 
CA Santa Clara, Wallronics SIs............ 4011-727-1200 

co Englewood. NEP EIctms. ..••..•...... 303-799-9898 
FL Davie. Arco Dis!.. Inc. .............. ~ . . 305-473-2550 
GA Norcross. AP Sis. Co. ................. 404-263-0421 
IL Chicago, NEP EIctms. ................ 312-625-8400 
IL Wheeling. Hawk EIctms. .............. 312-459-4030 
KY Florence. URI EIctms. ................. 606-371-4423 
MA Sharon. Adcour .•..•......•........... 617-784-8123 

MI Brighton. AP Sis. Co. .. .. ..•. .... .. . ... 313-227-3604 
MI Grand Rapids, S. F. EIec. Supp.. Inc. ... 616-459-0216 
MN Minneapolis, Voyager EIctms. ......... 612-571-7766 
MO St louis, Beckwith Computers & EIec. 

. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 314-343-6463, 
NJ Sparta. Instrument & Equip. ........... 201,729-4293 
NJ Waldwick. Production Supp. & Equip. 

.....................•................. 201-447-3525 

NY Hewlett. Metropolitan Sis. ......•...... 51 &-599-7900, 
OH Cincinnall. U.RL EIctms. .......•..•..• 513-761-4030 
OR Portland, Untted RadIo Supp. ..•..•... 503-233-7151 
TX Channelview, R T. Henry EIctms. .•... 713-452-4451 
TX Dallas, Foxfire ......••.••..•....•.... .214-353-9543 
TX Dallas, Wholesale EIec. Supp. ......... 214-969-9400, 
WA Bellevue. U.R8. Elclms..lnc. •......•.. 206-451-9393 

WI New Berlin. NEP EIctms. .............. 414-786-9100 
EXP Marl<ham. ant.. Birde Mktg. ........... 41&-477-7722 

STAR PORCELAIN, 71 Muirhead Ave.. Trenton. NJ 06638, 
Tel: 609-392-3154; EmpL: 100; SIs. Mg,: Art Weigold 

ST AR-TRON CORP, 58 Curtis St. Providence, RI 02909, 
Tel: 401-274-5090, TELEX: 929490; FSC No.: 32494; 
EmpL: 50; SIs. Mgr: Anna Coski 

mlCronlClolnc 

MILITARY SPECIFICATION 
INDUSTRIAL AND COMMERCIAL 

FUll LINE AUTHORIZED DISTRIBUTOR 

~~ 
ELECTRIC SWITCHES 

INC 0 R P 0 RAT E D 

2478 Fletcher Dr. los Angeles. California 90039 

213-660-1310 
CALL TOll FREE 

NATIONAL: 800-421-8855 
CALIFORNIA: 800-252-4640 

FAX: 213-660-5130 
TWX: 910-321-2971 

4. MINI·AUDIO TRANSDUCER 

3. PULSATING ELECTRONIC BUZZER 

SEE COMPLETE PRODUCT 
LINE UNOER SWITCHES 

SECTION 5100 

FREE L1NECARil AND 
2. SOLIO STATE BUZZER CATALOG 20EY ONREDUEST , 

'CUSTOM ENGRAVING & TAMPO-PRINTTD YOUR SPECS. 

Manufacturers and Sales Offices Directory 

• STATEK • 
FAX: 714-997-1256 

STATEK CORP., 512 N. Main St. Orange, CA 92668, Tel: 
714-639-7810, TELEX: 67-8394, lWX: 91 ()'593-1355; 
FSC No.: 51791; EmpL: 200; Sis. Mgr: J. Gibson; Dist. 
Mgr: S. Schaeler ..•.. .. . .•... ..•.. ... .•.. A.1470-1475 

Local S8Ies OffIces & Reps 
Al Huntsville, ACM Inc. .................. 205-881-5493 
AZ Phoenix, Ellron .....•................. 602-26&-2164 
CA Fallbrook. Chilcoale Assocs. .......... 619-728-7678 
CA laguna Hills, H-Tech. SIs. ............. 714-583-1488 
CA San Jose.H-Tech. Sis. ......... '. ... ... 408-279-2443 
CO Denver, Elcom •..•........ , ... , ..•. . .. 303-337-2300 
FL Fl Lauderdale, Mackay Smith & Assocs. 

. . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . .. 3D5-467-3888 
FL Madeira Beach, MacKay, SmIth & Assocs. 

....................................... 813-530-1873 
FL Orlando, MacKay, Smith & Assocs. '... 305-423-4353 
GA Doraville, ACM Inc. ................... 404-448-7025 
IL Rolling Meadows, Eagle Tech. Sis. .... 312-991-0700 
IN Fort Wayne. MIS Sis. & Assocs. ...... 219-43&-3023 
IN IndianapoHs, MIS Sis. & Assocs ...... 317-257-8916 
IA Des Moines, SPS Assocs ...•..•..... 515-225-0607 
KS Olathe. SPS Assocs .................. 913-784-4460 
MD Columbia. Robert EIctrn Sis. .......... 301-995-1900 
MA Woburn. Radian Assocs .•.. . . . . • . . • . . 617-933-7386 
MI Southfield. Gehrke & Assocs. ......... 313-559-5363 
MN Bloomington. Murnco Inc. ...........•. 612-854-4161 
MO Earth City; SPS Assocs................ 314-291-0520 
NE Panama, SPS Assocs .•.............. 913-764-4460 
NJ Bellmawr, TAl Corp. •..•.........•..•. 609-933-2600 
NJ Manhasset, Win-Cor EIec. Sis. Corp. .. 516-627-9474 
NY Fairport, Net Sis. ....•................. 71&-223-1030 
NC Charlotte. Prime Comps. .............. 704-522-1150 
NC Raleigh. Prime Comps. .......•.....•. 919-85().9866 
OH Centerville. Omega Sis. Inc. ..........• 513-434-5507 
OH Shaker Hgts.. Omega SIs. Inc. .•....... 21&-751-9600 
OK Tulsa. Norcom Inc. ..•..•..•.......... 918-832-7747 
TN Doraville, ACM Inc. ................... 404-448-7025 
TX Austin. Norcom •...................... 512-451-2757 
TX Dallas, Norcom ....................... 214-386-4888 
TX Houston. Norcom . . . . • . . . . . . . . . . . . . . . . 713-778-0392 
UT SaR lake City, Elcom ................. 801-486-4233 
WA Redmond. Halbar Assocs ........•... 20&-882-0990 
WA Vancouver, Halbar Assocs '. . . . . . . • . .. 20&-69&-0170 

Local OistJibutors 
CA Orange. Ryno Elctms. ................ 714-637-0200 
CA San Diego, Ryno EIctms. ............. 619-453-8430 
CA Sunnyvale. Target Elctms. ............ 408-734-5611 
CO Englewood. Indl. Elctms. ..•.....•..... 303-694-9444 
FL Fl lauderdale. Reptron EIctms. ....... 305-735-1112 
FL Tampa. Reptron Elctms. .............. 813-855-4656 
GA Norcross. Reptron Elctms. •........... 404-44&-1300 
IL Palatine. OHM EIctms. ................ 312-359-5500 
IL Schaumberg. Reptron EIctms. ...•.... 312-882-1700 
IN Indianapolis, Mer Elctrns.. Inc. ....•.••. 317-633-6699 
MD Columbia. Aztech Elctms. . . . . . . . . • . . • . 301-995-6800 
MA Woburn. First Frequency .....•....... 617-935-3885 
MI Livonia. Reptron Elctrns. •..•.••.....•. 313-525-2700 
MN Minnetonka. Replron Elctms. ..•....... 612-938-0000 
MO Maryland Hgts.. Chelsea Inds. ......... 314-997-7709 
NY Buffalo. Summit DIstrs................. 716-887-2600 
NY Ml Vernon. OAR IndL EIctrn SIs. ...... 914-699-2224 
OH Solon. Reptron EIctms. .•............• 216-349-1415 
OH Worthington. Reptron EIctms. ......... 614-436-6675 
TX Richardson. Ewing Elctms..lnc. •...... 214-231-6725 
WA Ken~ Pyramid Elctrns. ........••...... 20&-872-5800 

STATE OF THE ART, INC, 2470 Fox Hill Rd., State 
College. PA 16803-1797, Tel: 814-355-8004, TELEX: 
866633; EmpL: 100; SIs. Mgr: Joseph J. Curcio 
., ... , ....... , " ., . . .... . ...... . . . . .. .....• A·2034-2036 

Local Sales Offices & Reps 
AZ Phoenix, EIIron. Inc. .. . . . . . . . . . . • . . . . .. 602-268-2164 
CA La Miranda. Select EIctms. ..•......... 714-739-8891· 
CA SantaCIara,MeadeAssocs .•.• ; ..... 408-748-1991 
CT New Haven, Maslen-Wrighl,lnc. ...... 203-268-1638 
FL Altamonte Springs, Micro Mktg.. Inc. •.. 305-788-0886 
FL Seminole, Micro Mktg.lnc. ............ 813-391-4336 
IL Glenview, Crimson Engrg. Sis., Inc..... 312-47()'oo24 
MA Newton. Ivomell Assocs., Inc. •..•..... 617-969-5478 
MN Edina. Peterson SIs. & Assocs ...... " 612-944-0030 
NY Huntington. Compar NY, Inc. . . . . . . . . .. 51 &-423-5660 
NY Lewistown. Walmet. Inc. ' . . . . . • . . . . . . .. 71 &-286-3595 
PA Colmar, E.L Assocs. .................. 215-822-2510 
TX Dallas, Merino Sis. Co. ................ 21 +233-6002 
WA Bellevue, Mars . .. . . .. ..•.. .. . .. . .. .••. 20&-747-3292 

Can . Niagara Falls, Waters Metal Prods.. Lid. 
. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 41 &-356-4925 

Local OistJibutors 
CA Los Alamitos, Semi Dice, Inc. ......... 213-594-4631 
NJ Fairfield, CHps, Inc. ...•..•...•.•...•. ; 201-882-0997 
NY Melville, Semi Dice ................... 51&-753-0050 
NY Port Chester, Zeus Camps. ........... 914-937-7400 

STATIC, INC, Ate. 113 & Mensch Rd. P.O. Box 80, Skippack. 
. PA 19474, Tel: 215-584-9600, TELEX: 846079; EmpL: 50; 

SIs. Mg,: H. L Cauffman 

THE ~"iiiIt COMPANY 
-"'~"~~NCORPORATED 

FAX: 516-666-8039 
STAVER CO., INC, 41-51 Saxon Ave.. Bay Shore, NY 

11706, Tel: 516-666-8000, TELEX: 6711657 STAVER; 
EmpL: 100; SIs. Mgr: Arnold Lazarus •.•. 801093-1097 

Local Sales Offices & Reps 
CA Mtn. View, Marquez&Assocs ..... ; .. 415-966-1012 
CA Woodland Hill RD. Sis. Corp. ......... 81 &-34&-3766 
FL Eustis, R K. Weller & Assocs., Inc. ••.. 904-357-3011 
IL lombard. AMP IMcBride Corp. ........ 312-832-9090 
MI Ann Arbor, Jordan-Eiliotl Sis. . • . . . • . . . . 313-662-4087 
MN St louis Park. Lestronlx .••.•......•.. 612-92&-8466 
NH Hancock. Eisenbeis Sis. ..•........•.. 603-357-4892 
NY East Northport, Levison SIs. Co. .. :... 51&-268-5020 
NY SewIckley, T. H. Stewart Co. .......... 412-741-8665 
NC New Hill Tom G. Santel ........•...•. 919-362-4091 
OH Miamttown, Eastern Sci. Mktg. ........ 513-574-9462 
OK Tulsa. Jerry RobIson & Assocs ....... 918-665-3562 
OR Beaverton, Quest Mkgt. •. . . . . . • . . • . . . • 503-641-7377 
PA Montgomeryville, Eastern Scienlilic Mktg. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215-368-4570 
PA Sewickley, T. H. Stewart Co. ..•......• 412-741-8665 
SC Mauldin. Carl Hart Assocs ..•.. . . . . . . • 803-268-2323 
TX Dallas, Cunningham Camps. •.... . . . . . 214-669-9706 
TX Houston. Cunningham Comps. . . . . • . . • 713-461-4197 
VA Portsmouth. F.B.D. Sis. .. . • . . • . • . . . . . . • 804-484-3162 
WA Bellevue. Quest Mkgl ..••.••.•......• 20&-747-9424 

STEMCO INSTRUMENTS, Colt Industries. P.O. Box 
8047, Longview, TX 75807, Tel: 214-643-3236, lWX: 71()' 
73()'5236, FAX: 214-643-3339; FSC No.: 07446; EmpL: 
100; SIs. Mg,: Bob Halpin 

STENNING INSTRMENTS, INC, 671 Enchanted Way, 
Pacific Palisades. CA 90272, Tel: 213-459-2930; SIs. Mg,: 
Charles Stenning 

STEP ENGINEERING, P.Q Box 3166, Sunnyvale. CA 
94088, Tel: 4O&-733-7837,lWX: 91().339-9506, FAX: 40&-
773-1073; EmpL: 50; SIs. Mg,: Stan Trumbull 

STERLING INSTRUMENTS, 21 01 Jericho Turnpike. New 
Hyde Pk.. NY 11040, Tel: 51&-328-3300, TWX: 51()'223-
0642, FAX: 51&-52&-8827; EmpL: 150 

STERLING TRANSFORMER CORP, 510 Driggs Ave.. 
Brooklyn, NY 11211, Tel: 71IH62-42QO; FSC No.: 97102; 
EmpL: 45; SIs. Mg': P. H. Odessey 

STErCO, INC, 3344 Schierhom Ct., Franklin PI<.. IL 60131, 
Tel: 312-671-4208; FSC No.: 52763; EITllL: 20; SIs. Mgr: 
Saul A. Gusaras 

STEmON INTERNATIONAl, INC, 90 Broadway, 
Buffalo. NY 14203, Tel: 716-854-3443, lWX: 51()'lQO-
5547, FAX: 71&-854-3448; EmpL: 50; SIs. Mgr: Hugh 
Kellock; Dist. Mgr: Vern Cunnlngham 

STEVENS-ARNOLD DIY., Computer Prods., Inc., 
7 Elkins St. So. Boston. MA 02127, Tel: 617-268-1170, 
TELEX: 95-1465 STEARCO, lWX: 71().339-Q855; FSC 
No.: 80640; ErnpL: 260; SIs. Mgr: John T. Parent 
.................. , ... .. . .. . .. 001665-1670, 1673-1674 

Refer to Computer Products. Inc.. Pompano Beach. FL lor 
sis. offices and reps. and for distrs. listings. 

STEVENS PRODUCTS, INC, 128 N. Park St. E. Orange. 
NJ 07019, Tel: 201-672-2140; EmpL: 50; SIs. Mgr: John 
Thomson 

STEWARD, D. M, MFG. CO, P.O. Box 510, Chattanooga. 
TN 37401, Tel: 615-667-4100, FAX: 615-667-4102; EmpL: 
185; SIs. Mgr: Don Lepard 
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Manufacturers and Sales Offices Directory 

so. 
FAX: 619-549-9691 

sn, Control Components Dlv., 9520 BlscI< Mountain 
Ad., San Diego, CA 92126-4507, Tel: 619-566-7680, 800-
82&-5053. TWX: 910-595-1797; FSC No.: 52797; Empl: 
25; Sis. Mgr: Paul N. Dreiseszun ........ B·1590-1591 

Local Sales Offices & Reps 
CA Mountain View, Scientific Technlgs. Inc. 

....................................... 800-221-7060 
TX Richardson, Dwain Lawhon ........... 214-231·2289 

STIMPSON COMPANY, INC, 900 Sylvan Ave., Bayport, 
NY 11705-1097, Tel: 516-472-2000, TELEX: m 4972370; 
EmpL: 900; Sis. Mgr: Edward J. Dewa~ers 

STOCK DRIVE PRODUCTS, Div. of 
Designatronics, Inc., 2101 Jericho Tumpike, New 
Hyde PI<., NY 11040, Tel: 51&-328-0200, 328-3300, TWX: 
510-223-0642, FAX: 51&-328-8827; EmpL: 228; Sis. Mgr: 
Murray Ores. . . . . . . . . . . . .. . .. . .. . ... . . . . . . . . . . .. B·1259 

Local Sales Offices & Reps 
AL Huntsville, Par Marketing, Inc. ......... 205-859-5702 
CA Chatsworth, Western Comp. SIs. ...... 818-882-6226 
CA San Carlos, SOP West. . . . . . . . . . . . . . .. 415-594-0700 
CO Whea1ridge, Manufacturers Mktg. ..... 303-425-9569 
FL Clearwater, Tech-Rep Assoc, Inc. . . . .. 813-576-9900 
IL Downers Grove, Rockford Controls Co. 

MD Upperco, lmegitron Sis. Co ........... . 
MA Lowell Underwood Sis. .............. . 
MI Southfield, RC. Nordstrom & Co ...... . 
MN St Paul Northstar Motion & Control .. 
NY Clark Mills, KlM-Garner, Inc .......... . 
NY New Hyde Park, SOP ................ . 
OH Euclid, Rockford Controls Ohio, Inc. .. . 
TX Richardson, Zonk & Associates ...... . 
WA Seattle, Northmar Inc. .•............... 

Local Distribulonl 
CA San Carlos, SOP West .... 

312-960-2046 
301-374-5600 
617-258-8191 
313-559-7373 
612-770-5311 
315-853-6126 
518-328-3300 
21&-731-5250 
214-238-7651 
208-524-5170 

415-594-1222 

STOELTING CO, 1350 S. Kostner Ave., Chicago, IL 60623, 
Tel: 312-522-4500, TELEX: 314176; EmpL: 50; Sis. Mgr: 
Charles W. Scouten 

STOLZBERG RESEARCH, INC., 3. Seabrook Court, 
Stony Brook, NY 11790, Tel: 518-151-4277; Empl.: 4; Sis. 
Mgr: Bruce Davis; Dis!. Mgr: Bruce Davis 

STORM PRODUCTS CO, 116 Shore Drive, Hihsdale, IL 
60521, Tel: 312-323-9121, TWX: 91 ().851-(J850; FSC No.: 
57500; EmpL: 88; Sis. Mgr: John W. Holland 

STOW LABS., INC, Kane Ind'L Dr, Hudson, MA 01749, Tel: 
617-562-9347, TELEX: 94-8330; EmpL: 15 

STRATEGIC SYS. DIV. POWER SYS. OPERATIONS, 
GTE Prods. Corp. Sylvania Sys. Grp, 520 Winter SL 
Waltham, MA 02254, Tel: 617-46&-3000, TELEX: 951-953, 
TWX: 710-290-0376 

STRAWBERRY TREE COMPUTERS, 160 S. WoRe Rd.. 
Sunnyvale, CA 94086, Tel: 408-738-3083 

Local Sales Offices & Reps 
AL Adamsville, South Rep . . . . . . . . . . . . . . . . 205-674-3056 
AZ. Tempe, Trembly Assoc. ............... 602-967-2058 
CA Anaheim, MSC ....................... 714-978-0721 
CA Sunnyvale, Zytronix................... 408-749-1326 
CO Wheat Ridge, Trembly Assoc. . . . . . . . . . 303-421-6900 
FL Ft W~ Bch., South Rep ........... 904-863-2389 
GA Norcross, South Rep ................. 404-262-6942 
IL Burr Aidge, PVA .•...•................ 312-655-3355 
KS Shawnee, Atech ...................... 913-268-9844 
MA Hudson, Graytech .................... 617-562-4393 
MN Minneapolis. Busch EIctms. ........... 612-934-7922 
NV Las Vegas, Trembly Assoc. ........... 702-739-9770 
NM Albuquerque, Trembly Assoc. ......... 505-268-8616 
NY Oyster Bay, Cascade Control ......... 518-364-9637 
NY Rochester, Bio-Optronics ............. 718-272-1960 
OH Worthington, Roc Assocs. ............ 614-885-1057 
UT Sa~ Lake City, Trembly Assoc. ........ 801-295-4703 

STREET ELECTRONICS CORP, P.O. Box 50220, Santa 
Barbara, CA 93150, Tel: 805-565-1612; Dist. Mgr: Mark 
PfeHer 

ST RESEARCH CORPORATION, 8419 Terminal Road 
NewingtOl\ VA 22122, Tel: 703-550-7000, TWX: 71().832-
9818, FAX: 703-55().7470; FSC No.: 50406; EmpL: 160 

STRONGBOX'" 

STRONGBOX, P.O. Box 84508, Los. Angeles, CA 90073, 
Tel: 213-305-8288; FSC No.: 2T043; Empl.: 3; Sis. Mgr: 
Larry Martinek ............................ C·1102-1103 

Local Sales Offices & Reps 
IN Indianapolis, 1llS Sys. ................ 317-845-0098 
PA Wayne, John J. Lyons Mktg. ....•..... 215-887-2277 

FAX: 609-589-2619 
STRUTHERS-DUNN, INC., Subsidiary of 

Nytronics, Inc., Lamb's Rd.. P~man, NJ 08071-0901, 
Tel: 609-589-7500, TWX: 510-888-7510; FSC No.: 78290; 
EmpL: 580; Sis. Mgr: Clarence Jones; Dist. Mgr: Phil 
McGarrigan .............................. a·1592-1597 

Local Sales Offices & Reps 
AL Huntsville, Rep, Inc .................... 205-881-9270 
AZ. Scottsdale, BSE, Inc. . . . . . . . . . . . . . . . . .. 602-483-0373 
CA LosAngeIes,WileyCO ................ 213-668-1611 
CA Palo AHo, Mollard Mktg. ............... 415-961-0456 
CO Denver, Undberg Co .................. 303-758-9033 
CT Bloomfield, Zaslow SIs. Co ............ 203-242·7781 
FL Orlando, Struthers·Dunn Inc. ..... . . . . . 305-851-5985 
GA Tucker, Aep, Inc. . . . . . . . . . . . . . . . . . . . . .. 404-938-4358 
IL Glen Ellyn, Rockford Controls Co ...... 312-469-6016 
IN Indianapolis, Rockford Controls Co. ... 317-248-2518 
IA Cedar Rapids, Advanced Tech. SIs. ... 319-365-3150 
KS Wich~a, Avionics Engrg. .............. 318-264-6201 
LA Lafayette, Kemp Engrg. ............... 318-269-9452 
MD Columbia, L D. Lowery Inc ............ 301-38Hl225 
MI Southfield, L H. Dickelman Co. ....... 313-353-8210 
MN Minneapolis, HMR, Inc. . . . . . . . . . . . . . ... 612-888-2122 
MO St Louis, Advanced Tech. SIs. ........ 314-878-2921 
NJ West Caldwel~ Grimm, Siegel Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-575-9300 
NY Buffalo, H. C. Zang Agency ........... 71&-877-3677 
NC Charlotte, J. Rudisill Assocs. .......... 704-377-6901 
OH Cincinnati, Stegman Blaine Mktg. Co. 

. ...................................... 513-729-1969 
PA Broornal~ L D. Lowery, Inc ............ 215-358-5300 
PA Pittsburgh, R F. Clark Co. . . . . . . . . . . . .. 412-242-9500 
TX Bedford, W. Pat Fralia Co ............. 817-267-3577 
TX Houston,W. Pat FraliaCo ........ , ... 713-772-1572 
WA Bellevue, E~ech, Inc. .................. 208-643-4330 
Can Scarborough, Ont., Renfrew Elec. Co., Ltd 

.....................................•. 41&-752-4611 

ST-SEMICONDUCTORS OF INDIANA, INC, 415 N. 
College Ave., P.O. Box 609, Bloomington, IN 47402-0609, 
Tel: 812-332-1435, TWX: 810-351-1384; Empl.: 100; Sis. 
Mgr" Roscoe Myers 

SUCKLE CORP, 733 Davis St, Dept EM, Scranton, PA 
18505, Tel: 717-34&-3871, FAX: 717-348-1612; EmpL: 
220; Sis. Mgr: M. H. Brenner 

SULLINS ELECTRONICS CORP_, P.O. Box 189,801 E. 
Mission Rd.. Sen Marcos, CA 92069, Tel: 619-744-0125, 
TWX: 910-322-1472, ESYlNK: 62912413, FAX: 619-744-
6081; Empl.: 100; Sis. Mgr: Judy Evans; Dist. Mgr: Ken 
Flegg .................................... C.1556-1557 

Local Sales Offices & Reps 
AZ. Phoenix, O'Donnell Assocs. . . . . . . . . . .. 602-944-9542 
CA La Canada, KC.P. Ent ................ 818-798-1813 
CA San Diego, CK Assocs. ............... 619-279-0420 
CA Santa Clara, Nova-Tronix ............. 408-727-9530 
CA Santa Clara, Nova-Tronix, Inc. ........ 408-727-9530 
CO Wheatridge, Cluff & Assocs. .......... 303-423-9345 
FL Casselbery, Southem Elctrn. MkIg. .... 305-831-2822 
GA L~ia Springs. Effective Mktg. Force .. 404-948-6023 
IL Elmhurst Utronix SIs., Inc. ........... _ 312-834-1100 
IN Indianapolis, John Sukup Inc. ......... 317-253-5501 
KS ShaWnee Mission, M-S-B Assoc. .. . . .. 913-432-2131 
MD Laurel csos. Inc. .................... 301-490-3800 
MA Harvard, Cycle Sis. ................... 617-456-6868 
MN MinneapoUs, AK SIs. Assocs., Inc. ..... 612-571-1001 
NJ Medford, Comp. Consu~ants .•. . . . . . . . 609-654-5300 
NY Valley Stream, HW.Comp-Tech ....... 518-599-2999 
OH Centerville, Omega SIs., Inc. .......... 513-434-5507 
TX Allen, Bozman & Assocs. .... ,........ 214-578-1780 

SUMMIT 
WA Redmond, Elctrn. MkIg. Grp. .......... 208-882-0962 
WI Oconcmowoc, Artmor Ltd ............ 414-367-8789 
Can Scarborough, Qnt. R-Tronics ......... 418-299-6676 

Local Distributors 
AL Birmingham, American Elctrn. Supp. .. 205-942-4656 
AZ. Phoenix, Arizona Comps. ............. 602-269-5655 
CA Burbank, Atwater Elctms. ............. 818-841-9050 
CA Pasadena, Empire EIctms. ............ 213-881-2711 
CA Santa Clara, Cypress Elctms. ......... 408-9B().2500 
CA Simi Valley, Lee Johnson SIs. ......... 818-348-5412 
CO Arvada, Denver Beta Wintronic ....... 303-431-7161 
CT Bridgeport, Millenium Elctm. SIs. ...... 203-372-2037 
FL Winter Park, Deanco .................. 305-671-5100 
GA Marietta, Deanco ..................... 404-429-0126 
IL Carol Strearn, Lectro Comps. ......... 312-690-0520 
IL Chicago, NEP Elctms. ................ 312-625-8400 
IN Ft Wayne, Graham Elctms. ........... 219-423-3422 
IA Cedar Springs. Barton Digital ......... 319-474-2247 
MD GMhersburg, Axis Elctms., Inc. ....... 301-84().9640 
MA CantOl\ EPC Elctms.lnc. ............. 617-821-2111 
MI Farmington Hills, Advent Elctms. ...... 313-477-1650 
MI Grand Rapids, Caider Elctms. ......... 618-698-7400 
MN St Paul Shelley Ragon Inc. . . . . . . . . . .. 612-642-2828 
MO Independence, Shelley-Ragon, Inc ..... 818-254-3410 
NH Hampstead, Astrum Elctms. . . . . . . . . . .. 603-329-9640 
NJ Fairfield, Deanco ..................... 201-57&-7960 
NJ Union, Meridian Supp ................. 201-687-6220 
NM Albuquerque, Electronic Parts ........ 505-293-6161 
NY Ithaca, Deanco ....................... 607-257-4444 
NY Valley Stream, Forejay Assocs. ....... 51 &-599-2999 
NC Hickory, Southeastern EIctrns., Inc ..... 919-828-2311 
OH Solon, REH EIctms. ................... 218-248-1636 
OH Twinsburg, Schuster EIec. Co. ........ 216-42&-8134 
OA Portland, Dunn Elctms. ............... 503-285-0214 
PA McKean, Advacom ................... 814-478-7774 
AI WarWick, ca~Greg Comps., Inc. ....... 401-884-5101 
TN Kncxville, IndL Elctms., Inc............. 615-573-7135 
TX Addison,Connec/Tek,lnc ............. 214-733-4411 
TX Dallas, Cypress EIctms. . . . . . . . . . . . . . .. 214-869-1435 
UT Sa~ Lake City, SLC. Wintronics ...... 801-483-1882 
VA Virginia Bch., Deanco ...... _ . _ .... _ .. _ 804-499-3322 
WA Aenton, Carlye ....................... 208-251-0700 
WI Oconcmowoc, G.W. Elctms, Ltd ...... 414-367-6003 
Can Pointe Claire, Que., A R Gray & Assocs. 

... :................................... 514-694-6378 

SUMITRONICS, INC" Sumitomo Corporation, sao N. 
Pestoria Ave, Sunnyvale, CA 94086, Tel: 408-737-7683, 
TELEX: 278889; FSC No.: 408-737-9189; EmpL: 40; Sis. 
Mgr: Ken Fujii 

SUMMAGRAPHICS CORP, 777 State Street Extension, 
Fairfield, CT 08430, Tel: 203-364-1344, TELEX: 964348; 
EmpL: 170; Sis. Mgr: John Uvesay; Dis!. Mgr: Jim 
Whitney 

FAX: 618-654-2351 
SUMMIT ELECTRONICS, Basler Electric, Box 269, 

Route 143, Highland, IL 62249, Tel: 618-654-2341, 800-
645-2074 ...................................... [)O1979 

Local Sales Offices & Reps 
CA San Jose, Sourcetronics, Inc. ......... 408-968-8801 
CA Westleke V~ CAL-Rep .. . . . . . . . . . . . . .. 818-991-1940 

Struthers-Dunn 
The e Over Largest 8, 000, 000 

Relay _ Relays & 
Distributor • Switches 

in the World. In Stock. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 
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SUMMIT 
co Wheat Ridge, Trembly Assocs.,lnc .... 303-421-8900 
FL Goldenrod, Sunland Assocs. .......... 305-365-9533 
IL 'Chicago, Kingston Comps. ........... : 312'477-7800 
IA Cedar Rapids, Tech. Elctrns. .......... 319-366-5443 
MA Whitinsville, Power Factor & Assocs. .. 617-234-6415 
MI Plymouth, Leading Edge SIs. Corp. .... 313'420-3344 
MN Minneapolis. Electro Serve............ 612-339-3475 
NJ Upper Montclair, T &K Sis. ........... 201-783-3112 
NM Albuquerque, Trembly Assocs. .. . . . . .. 505-266-8616 
NY Canandaigua, Mamula Sis. . . . . .. . .. ... 716-394-5560 
NY Smithtown, T & K Sales .............. 516-724-3456 
PA Exton, Linear SIs. ..................... 215-524-8080 
TX Houston, Barry Sis. ................... 713-784-5860 
TX Richardson, Barry SIs. ................ 214-23Ml255 
UT N. San Lake City, Trembly Assocs. .... 801-295'4703 
VA Richmond, Glasscock & Assocs. ...... 804-74D-0063 
WA Redmond, Elctm. Mklg. Grp. .......... 206-882-0962 
Can Mississauga, ON, ASG/Wilson SIs. ... 416-677-8200 

SUMMIT ENGINEERING CORP., Box 938, Bozeman, 
MT 59715, Tel: 406-567'4511, TWX: 91D-975-1950; Empl.: 
300; Sis. Mgr: Marty Connor 

SUMX CORP., Box 14864, Austin, TX 78761, Tel:-512-835-
0330, TWX: 91 (}-35(}-5538, FAX: 512-832-5463; Empl.: 30; 
Sis. Mgr: Robert K Hammar 

SUNBANK ELECTRONICS, 1740 Commerce Way, Paso 
Robles, CA 93446, Tel: 805-236-2840, TWX: 91D-351-
5805; FSC No.: 07418; Empl.: 280; Sis. Mg,: Denis 
Connolly; Dist. Mgr: Robert Haldeman 

SUNDSTRAND DATA CONTROL INC., Sundstrand 
Corporation, P. O. Box 97001, Redmond, WA 98073-
9701, Tel: 206-885-3711, TELEX: RCA 286144; Empl: 
2000 

Sun, Electronic Systems, Inc. 

SUN ELECTRONIC SYSTEMS, INC., 1801 NW 38th 
Ave., Fl Lauderdale, FL 33311, Tel: 305-567-5577; Empl.: 
10; SIs. Mg,: Ralph Raymond ................. 001188 

Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Chatsworth, Environmental Assocs. ... 818-709-1230 
CA Santa Clara, WesTenn SIs. ........... 408-748-0811 
CT New Milford, D & R Controls •....... '.. 203-355-0921 
FL Tampa, State Inslrs. .................. 813-933-7676 
TX Austin, Ledbetter-Neal Assocs. . . . . . . .. 512-835-6642 

SUN-FLEX CO., INC., 20 Pimentel CL Novato, CA 94947, 
Tel: 415-883-1221, TELEX: 172-208; Sis. Mgr: David 
Render; Disl. Mg,: David Render 

SUN RESEARCH, INC." Box 210, Old Bay Rd, New 
Durham, NH03855, Tel: 803-859-7110, TWX: 51D-297-
4444; Sis. Mg,: Paul A Blaisdell 

5E 
SUNRISE ELECTRONICS, INC. 

FAX: 818-914-1583 
SUNRISE ELECTRONICS, INC •• 524 S. Vermont Ave., 

Glendora, CA 91740. Tel: 818-914-1926. TWX: 91D-584-
3847; Empl: 15; Sis. Mgr: Allan V. Carey ...... A01758 

Local Sales Offices & Reps 
AL Huntsville, Beacon Elctms. ............ 205-881-5031 
AZ Phoenix, Aztec ....................... 602-944-9185 
CA Los Angeles, West Coast Reps. ....... 714-558-6100 
CA San Jose, Reptronics ................. 408-947-0770 
CO Denver. Aztec ........................ 303-779-5285 
FL Boca Raton, Beacon Elctms. . . . . . . . . .. 305-392-3500 
FL Clearwater, Beacon Elctms. ........... 813-796-2378 
FL Mailland, Beacon Elctrns. ............. 305-332-1940 
GA Atlanta, Bascon Elctrns. . . . . . . . . . . . . . .. 404-256-9640 
IL Chicago, Berndt Assocs. .... . .. ... . ... 312-283-0713 
MA Boston, Design Automation Sis. Inc. .. 803'424-1909 
MI Farmington Hills, Carter, McCormic & Peirce 

....................................... 313-477-7700 
MN Minneapolis, Berndt .... : . . . . . . . .. . . • .. 612-546-2021 
MO St Louis, Engrg. Sves. Co. ............ 314-997-1515 
NM Albuquerque, Aztec . . . . . . . . . . . . . . . . . .. 505-262-1688 
NY New York City, Beta-Lambda ......... 201 '448-11 00 
NY Syracuse, Martin P. Andrews. . . . . . . . .. 315-637-5291 
NC Raleigh, Beacon Elctms. .............. 919-787-0330 
OH Cleveland, Carter, McCormic & Peirce 

PA Pittsburgh, Carter, McCormic & Peirce 

TX Dallas, Beacon EIctms. .............. . 
UT Sa~ Lake, Aztec .................... .. 
WA Renton, West Co.ast Reps ........... . 
WI Milwaukee, Berndt Assocs. .......... . 
Can Montreal, Bytewide ................. .. 

Distributor 

216-779-5100 

412-733-7490 
214-437-1505 
801-355-9256 
208-235-7042 
414-545-8400 
514-636-4121 

SUNSHINE SCIENTIFIC INSmUMENTS, 1810 Grant 
Ave., Philadelphia, PA 19115, Tel: 215-673-5600; Sis. Mgr: 
AI Stiles ..... 613, 615, 630,687,697,726,788,808,824 

SUPERIOR CARBON PRODUCTS, INC., Hwy. 35, 
Superior Place, Walnut Grove, MS 39189, Tel: 601-253-
2442, FAX: 601-253-2430; Empl.: 61; Sis. Mgr: Paul Merrill 
Kling 

SUPERIOR ELECTRIC, 383 Middle SI., Bristo~ CT 0601 0, 
Tel: 203-582-9561, TELEX: 962'446, TWX: 71D-454-0682; 
FSC No.: 58474; Empl.: 800; SIs. Mgr: Charles 
Ritter/James Hayden; Dist. Mgr: A Nicholson 
......... A02370-2371; a 01260-1261; C01558; 002155 

Local Sales Offices & Reps 
AL Huntsville, Skor, Inc. .................. 205-881-5808 
CA Canoga PI<., FLW, Inc. ................ 818-719-0037 
CA Carlsbad, FLW,Inc. ................... 619-434-5251 
CA Costa Mesa, FLW,lnc ................. 714-751-7512 
CA Hayward, FLW,lnc. ................... 415-786-9070 
CO Aurora, Power Sys. ................... 303-292-5587 
CT Huntington, Power Tech, Inc. ......... 203-926-0052 
FL Marnonte Springs, Raycom, Inc. .•.... 305-682-0032 
FL Ft Pierce, Skor, Inc. ... .. .. .. .. . .. .. ... 305'466-1551 
FL Melbourne, Raycom, Inc. . . . . . . . . . . . . .. 305-259-7988 
FL Orlando, Raycom, Inc. ................ 305-859-5504 
FL Wellborn, Raycom, Inc. ............... 904-953-5023. 

GA Atlan1a, Skor, Inc. ..................... 404-381-7300 
IL Vernon Hills, MikeMalich.Co. ........ 312'438-0870 
IN Indianapolis, Engrg: Prod Assocs., Inc. 

MD Gailhersburg, Powell-Pendergraph, Inc. 

MN Edina, Engrg. Prod Assocs., Inc. ..... . 
MS Jackson, Doby AssocS, ............. .. 
MO St Louis, Richard Greene Co. ., ...... . 
NJ Union, Tn-Tech SIs. Assocs., Inc ...... . 
NM Albuquerque, Fry Gages, Inc. ........ . 
NY E. Syracuse, Ossmann Assocs. ...... . 
NY Henrietta, Ossmann Assocs. ......... . 
NC Chartotte, Davis Godwin Assocs., Inc. 

OR Portland, Unity Power Sys. , .. : ...... .. 
PA Willow Grove, Powell-Pendergraph .. . 
TX Garland, Electrotech Sys. ............ . 
TX Grapevine, Electro Tech Sys. ........ . 
TX Houston, Elctrl Sis. Assocs. ......... .. 
TX Longview, Electro Tech Sys. ........ .. 
UT Sail Lake City, TEMSA .............. .. 
VA Richmond, Powell-Pendergraph ...... . 

, WI Milwaukee, Mike Malich Co. . ........ . 

317-353-6867 

301-921 '4200 
612-835-9022 
801-981-1138 
314-994-0222 
201-851-0370 
505-262-1525 
315-437-2332 
716-359-1200 

704-392-6181 
503-620-0373 
215-657-0330 
214-226-8392 
817'481-1583 
713'464-3557 
214-759-0875 
801'487-8811 
804-27D-14oo 
414-327-6869 

SUPERIOR FLUX & MFG. CO. 95 AlPha PI<., Cleveland, 
OH 44143, Tel: 216-461-3315; Ernpl.: 10 

SUPERTEX, INC., 1225 Bordeaux Dr. P.O. Box 3807, 
Sunnyvale, CA 94088-3807, Tel: 408-744-0100, TELEX: 
6839143 SUPTX, FAX: 408-734-5247; Empl: 280; Sis. 
Mgr: Richard Siegel 

FAX: 213-515-2879 
SUPERVEXTA, Div. of Oriental Motor, 2701 Plaza 

Del Amo, S\e. 702, Torrance, CA 90503-7395, Tel: 213-
515-2264, TELEX: 664231; Empl.: 34 ........... ao l263 

Local Sales Offices & Reps 
AZ Phoenix, Indl. EIctms. & Controls. . . . .. 802-894-2375 
CA EI Toro, Distributed Motion ........... 714-855-9902 
CA San Carlos; Campbell & George ...... 415-594-1994 
CA Santa Clara, Oriental Motor U.s.A Corp. 

. . . . .. . . . . .. .. .. . . . . . . . .. . . . . . .. . .. .. .. 406-988-2655 
CO Wheatridge, Control Dves. ............ 303'424-9332 
FL Marnonte Springs, Automation SIs. Inc. 

. .. .. .. . . . . .. . . . . . .. . . .. . . .. . . . . .. . . . .. 305-869-6535 
IL Elk Grove VI., General Controls Inc. ... 312-595-2152 
IL Rolling Meadows, Oriental Motor U.SA Corp. 

....................................... 312-577-0310 
IN Indianapolis, Farrel-Argasta Elec. Co. 

IA W. Des Moines, Rarnco EIec. Co. . ... . 
MA N. Andover, Bagley Inll ............. .. 
MI Troy, Axis Sys. ...................... .. 
MN Minnetonka, Vericom Corp. ..........• 
MO St LouiS; Neff Power Inc. ........... .. 
NJ Clition, Faber Equip. ................ .. 
NJ Fairfield, Oriental Molor USA Corp. .. 
NY Rochester, John M. Forster Co. ...... . 
NC Charlotte, EMCO Inc. ............... .. 
OH Cincinnati, Tapco Prodalnc. ....•..... 
PA Broomal~ Controlled Drives, Inc. .....• 
TX Denton, Texonics Inc. ............... .. 
Can Mississauga, Ont, Waffle's Elec ...... . 

317-546-4041 
515-225-6933 
617-688-0062 
313-689-7575 
612-933-0520 
314-727-6200 
201-773-8900 
201-882-Q480 
718-232-5410 
703-372-8281 
513-683-4481 
215-328-9515 
214-28(}-3403 
416-672-oB22 

SUPPORT SYSTEMS INTL CORP. 150 South Second 
St, Richmond, CA 94804, Tel: 415-234-9090, TWX: 91D-
382-8130, FAX: 415-233-8888; EmpL: 105; Sis. Mgr: 
Richard St John; Dist. Mg,: Richard St John 

SURGEONICS LTD. 50 Pine St, Hudson Falls, NY 12839, 
Tel: 518-747-2156, FAX: 518-747-2807; Empl.: 20; Sis. 
Mgr: R. Diaz 

SURON, MAAGAN MICHAEL. Kibbutz Maagan-Michae~ 
D.N. Menasha 37805, Israel, Tel: 06-394211, TELEX: 
471488 SURON Il., FAX: 063-90296; Empl: 38; Sis. Mgr: 
Gershon Peleg 

SUSSEX SEMICONDUCTOR, INC. Rle. 206, 
Branchville, NJ 07826, Tel: 201-948-3633, TELEX: 226000 
ETLXUR; Empl.: 12; SIs. Mg': Mark Iwanski 

SWISS JEWEL COMPANY, 406 Lafayette Building, 
Philadelphia, PA 19106, Tel: 215-925-2887, TELEX: 831-
368, FAX: 215-922-3055; Empl: 5; Sis. Mgr: P. N. Stee~ Jr. 

796 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

S.I'~HI:.A~Ti_. 

FAX: 312-792-2129 
SWITCHCRAFT, INC., A Raytheon Company, 5555 

N. Elston, Chicago, IL 60630, Tel: 312-792-2700, TWX: 
910-221-5199; FSC No.: 82389;muHiple; Empl.: 1100; Sis. 
Mgr: Ken Kline; Dist. Mgr: Dennis Warszona 
.............. ............ B·1801-1803; C·1559-1563 

Local Sales Offices & Reps 
AL Huntsville, DHR Mktg. .. 205-533-5165 
P;z Phoenix, Moss Mktg. . . . . . . . . . . 602-957-2065 
CA Los Angeles Wiley Co. . 213-666-1611 
CA San Diego, Wiley Co. ... 619-453-9018 
CA Santa Clara, Ross Mktg. Assoc. 406-986-8111 
CO Denver, Moss Mktg. 303-455-7205 
CT Stamford, Unesco/Genex 203-322-9308 
FL Coral Springs, HAl Elctms. . 305-752-7520 
FL Melbourne, HAl Elctms. .. . . 305-676-1639 
FL Tampa, HAl Elctms............ 813-963-0743 
GA Atlanta, DHR Mktg. Inc. .... 404-451-9848 
IL Chicago, Switchcraft Inc. . 312-792-2700 
IN Indianapolis, Marketing Engrs. 317-872-5665 
KS Overland Pari<, Thomas L Dowell & Assoc. 

..................................... 913-846-7373 
MA WaHham Unesco/Genex.. 617-890-1535 
MI Farmington Hills, R. C. Merchant & Co. 

MI Sl Joseph, R. C. Merchant & Co ...... . 
MN Edina, Mel Foster Tech. Sis ..... . 
MS Jackson, S. L Welch .............. . 
MO Sl Louis, Thomas L Dowell & Assoc. 

NJ Cheny Hill, Trinkle Sis ..... . 
NJ .Englewood Cliffs, Masin-Esco 
NM Albuquerque, Moss Mktg. 
NY Hauppauge, Masin-Esco .... 
NY Rochester. Apex Assocs. .. 
NC Raleigh, DHR Mktg., Inc. 
OH Dayton, J. C. Hofstetter Co. . 
OH Medina, J. C. Hofstetter Co. 
OR Milwaukee, Comtec ........ . 
SC Greenville, DHR Mktg. Inc. .. 
TN Memphis, S. L Welch & Assocs. .. 
TX Austin, J. Y. Schoonmaker Co. . 
TX Dallas, J. Y. Schoonmaker Co. . ...... . 
TX Houston, J. Y. Schoonmaker Co ... . 
UT SaH Lake City, Moss Mktg. .. 
WA Bellevue, Comtec ..... . 
WI Burlington, SW~chcraft ...... . 
Can Toronto, Atlas ............ .. 

313-476-4600 
616-983-7378 
612-941-9790 
601-932-5534 

314-849-4234 
609-795-4200 
201-569-8868 
505-292-7505 
516-273-3500 
716-254-6050 
919-781-1961 
513-296-1010 
216-241-4880 
503-{)54-6626 
803-235-3594 
901-365-9575 
512-327-5274 
214-349-1650 
713-736-2427 
801-363-5675 
206-453-1188 
414-783-2100 
416-789-7761 

SWITCHES UNLIMITED, INC" 34-11 56th Sl. Woodside, 
NY 11377, Tel: 716-476-5000, 800-221-0487, FAX: 716-
672-6370; Empl.: 15; Sis. Mgr: Douglas King 

SWITCHING POWER INC" 3601 Veterans Hwy, 
Ronkonkoma, NY 11779, Tel: 516-981-7231, TWX: 510-
220-1528, FAX: 516-981-7266; Empl.: 200 

FAX: 714-996-2753 
SWITCHING SYSTEMS INTERNATIONAL, 500 

Porter Way, Placentia, CA 92670, Tel: 714-996-0909; 
Empl.: 57; Sis. Mgr: Chris Edman ........ 001980-1982 

Local Sales Offices & Reps 
P;z Tempe, Holder Hauer ..... 
CA Los Alamitos, Power Specialists . 
CA Placentia, Switching Sys. Inti. 
CA San Jose, Nelson Elctrn. SIs. ......... . 
CO Denver, Holder Hauer .. 
CT North Haven, Power Conversion Sys. 

GA Athens, ADI Inc. .. .............. . 
IL Elmhurs[ LHronix .................... .. 
MD Randallstown, Beacon North Inc. 
VA Sterling, Beacon North, Inc. . ......... . 
MA Wobum, Power Conversion Sys. ..... . 
MI Ann Arbor, KRW Sis ................. .. 
NH Londonderry, Power Conversion Sys. 

602-242-4025 
213-594-9418 
714-996-0909 
406-293-2600 
303-427-3443 

203-281-7270 
404-546-0788 
312-634-1100 
301-655-2265 
703-476-2480 
617-936-0839 
313-769-0056 

603-434-2371 

NJ MarHon, Beacon North Inc. 
NM Albuquerque, Holder Hauer 
NC Smithfield, ADI Inc ...... . 
OH Cleveland, KRW Sis. Inc .. . 
OH Columbus, KRW Sis. Inc. 
PA Pittsburgh, KRW SIs. Inc. . 
UT SaH Lake City, Holder Hauer ..... 

609-596-9456 
505-886-9614 
919-934-8136 
216-871-7521 
614-685-2598 
412-828-1490 
801-532-2111 

SYLVANIA GTE CONTROL DEVICES, Rle. 35, 
Standish, ME 04084, Tel: 207-842-4535, TWX: 710-365-
0145; Empl.: Over 1,000; Sis. Mgr: M. L Lyons; Disl. Mgr: 
M. L Lyons 

SYLVANIA ELECTRONIC COMPONENTS, See 
Philips ECG, Amperex Electronics Corp., A North 
American Philips Co. 

SYLVANIA MINIATURE LIGHTING, GTE 
Corporation, w. Main Sl, Hillsboro, NH 03244, Tel: 603-
484-5533, TWX: 710-366-0387, FAX: 603-464-0259; FSC 
No.: 88204; Empl.: 1011; Sis. Mgr: Frank Sl Onge, Natl. 
SIs. Mgr. ................... . B·1163-1165 

Local Sales Offices & Reps 
P;z Scottsdale, Bill Earl & Assocs. .... 602-994-3813 
AR Little Rock, Erickson Sis. . 501-455-0618 
CA EI Toro, English/Darnco Sis. Assocs. 

714-637-3801 
CA Sunnyvale, WW. Posey Co. 406-746-0771 
CT No. Haven, Coakley, Boyd & Abbett .... 203-239-6217, 

800-225-8402 
FL Maitland, Hutto, Hawkins Assocs. ..... 305-631-2474 
FL Pompano Beach, Hutto, Hawkins Assocs. 

.. .. .. .. .. .. .. .. .. .. 305-979-0330 
FL Tampa, Hutto, Hawkins, Assocs., Inc ... 813-251-2970 
GA Atlanta, Millar Elctrns. ................. 404-634-3350 
IL Skokie, I.RL............... 312-847-7755 
IN Fl Wayne, A.D. Whitesell & Assocs. .. 219-432-5591 
IN Indianapolis, A.D. Whitesell & Assocs. 

317-359-9283 
IN Kokomo, A. O. Whitesell 317-457-9127 
IA Cedar Rapids, A. W. Kunz 319-396-5386 
KS Prairie Village, A.W. Kunz 913-846-3535 
KY Peewee Valley, A.o. Whitesell & Assocs. 

......................... 502-241-1441 
LA Chalmette, Erickson Sis. ....... 504-271-1976 
LA Covington, Cartwright & Bean ...... 504-892-1780 
MA Needham Coaidey, Boyd & Abbett.. 617-444-5470 
MI Grand Rapids, A.o. Whitesell & Assocs. 

MI Southfield, A. 0. Whitesell ........... . 
MI Sl Joseph, A.D. Whitesell & Assocs. .. 
MN Minneapolis, Stoss & Assocs. ... 
MS Jackson, Cartwright & Bean .. 
MO Sl Louis, A.w. Kunz ........ . 
NJ Long Valley, Paul A. Sweeney 
NY Rochester, Electra Sis .......... . 
NY Syracuse, Electra Sis ....... . 
NC Raleigh, Millar Elctrns. ............. . 
OH Cincinnati, R.O. Whitesell & Assocs .. 
OH Cleveland, A.O. Whitesell & Assocs. 
OH Columbus, A.D. WMesell & Assocs. 
OH Dayton, R.O. Whitesell & Assocs. . .. 
OR Beaverton, Electronic Sources Inc ..... 
PA Pittsburgh, RD. WMesell & Assocs. .. 
PA Trevose, P.SA Inc. ........ .. 
TN Knoxville, A. O. Whitesell ... . 
TN Memphis, Cartwright & Bean . 
TX Dallas, Erickson Sales ...... . 
TX Houston, Erickson Sales .... . 
TX . Round Rock, Erickson Sis ... . 
CO Wheatridge, Cluff & Assocs. . 
WA Bellevue, Electronic Sources Inc. . ... . 
WI Milwaukee, F.C. DuBois & Assocs. . .. . 

616-942-5420 
313-559-5454 
616-983-7337 
612-925-2757 
601-981-1170 
314-966-4977 
201-852-1434 
716-427-7860 
315-463-1248 
919-826-6840 
513-521-2290 
216-447-9020 
614-886-9396 
513-296-9546 
503-684-0838 
412-983-6161 
215-245-0513 
615-694-9476 
901-362-8345 
214-739-5833 
713-266-1604 
512-244-3068 
303-423-9354 
206-451-3500 
414-774-3100 

SYMBEX CORP., 3M Co., 72 CorWin Dr., Box 938, 
Painesville, OH 44077, Tel: 216-354-0925, TWX: 810-425-
2256; Empl.: 130 

SYMBICON, 89 Route 101A, Amherst, NH 03031, Tel: 603-
673-6898, TELEX: 272934 SYMB UR; Sis. Mgr: S. 
Harrington; Dis/. Mgr: S. Buzzell 

SYM-TEK SYS., INC., 3912 Calle Fortunada, San Diego, 
CA 92123, Tel: 619-569-6800, TELEX: 249036; EmpJ.: 250 

Local Sales Offices & Reps 
P;z Chandler, Sym-Tek Sys" Inc .. . 
P;z Phoenix, Scientific Dvs. ....... . 
CA Huntington Beach, Scientific Dvcs. 
CA San Diego, Scientific Dvps. . ..... . 
CA San Jose, Scientific Dvs ............. .. 
CA Santa Clara, Sym-Tek Sys., Inc ....... . 
CO Broomfield, Scieniffic Dvcs. . ......... . 
FL Longwood, Richard Schoonover, Inc. 

602-786-6809 
602-957-0401 
714-840-3501 
619-266-9635 
406-554-0455 
406-746-7611 
303-469-5145 

FL Orlando, Sym-Tek Sys., Inc .. 
GA Marietta, MoRe ............ .. 

... 305-786-3344 

. .. 306-{)56-1260 
404-992-5172 

SYSTRO 
IL Elmhurst, Sector Engrg. SIs. .. 
IN Indianapolis, Sector Engrg. SIs. 
MA Berlin, ATE Entprs., Inc. 
MA WaHham Sym-Tek Sys., Inc .. 
NJ MarHon, Javie Bicke~ Inc. . .... . 
NM Albuquerque, Scientific Dves. ....... . 
NY E Northport, LSC Assocs., Inc. . ...... . 
NC Bellmont, MORE .............. .. 
OH Brecksville, WRR Assocs. ...... . 
TX Arlington, Alphatech, Inc .. . 
TX Austin, Alphatech, Inc. . ........ . 
TX Austin, Sym-Tek Sys., Inc ........... .. 
WA Redmond, Scientific Dves. ........... . 
WI Milwaukee, Sector Engrg. SIs. ........ . 
Can Montreal, Interfax Sys., Inc ............ . 

312-530-7850 
317-842-1120 
617-638-2141 
619-899-7170 
609-596-6900 
505-883-3668 
516-266-5020 
704-825-9187 
216-526-2023 
817-265-8455 
512-456-9179 
512-637-9311 
206-685-0004 
414-352-8280 
514-336-0392 

SYMTRON CORP" 2415 E Charleston Rd. Mountain 
View, CA 94043, Tel: 415-865-4500, TWX: 910-379-5002; 
Empl: 350; Sis. Mgr: Don Aikins 

9).SYNEKTAON 
THE MOTION CONTROL COMPANy 

FAX: 503-639-5453 
SYNEKTRON CORPORATION, 12000 S. W. Garden 

Place, Portland, OR 97223, Tel: 503-684-3090, TELEX: 
517441; Empl.: 60 ........................ B·1284-1265 

SYNTEL DIV" Tegarn, Inc., 7230 North Ridge Rd. 
Madison, OH 44057, Tel: 216-426-7505; Empl.: 15 

SYNTEST CORP., 40 Locke Dr" Marlboro, MA 01752-
9973, Tel: 506-481-7827, FAX: 508-481-5769; EmpJ.: 26; 
Sis. Mgr: CurtiS P. Hoffman .................... 0·1106 

Local Sales Offices & Reps 
FL AHarnonte Springs, Garter Assocs. 
IL Arlington Heights, Coombs Assocs. .. . 
MA Marlboro, Data Reps. ................ . 
MI Rockford, Hal C. Heym Assocs. ...... . 
NY Canandaigua, Mamula Sis. ........... . 
NY White Plains, Channel Corp. 
OH Centerville, EMA Inc ................. .. 
PA Montgomeryville, Eastern Sci. Mktg. .. . 
WA Beaverton, SeHech Elctms. .......... . 

Local Distributors 

305-26().5566 
312-439-9810 
617-481-0333 
616-874-7443 
716-394-5560 
914-{)94-9234 
513-433-2800 
215-368-4570 
503-629-9254 

WV Ravenswood, Valtronics, Inc. .......... 304-273-5356 

SYNTRONIC INSTRUMENTS, INC., 100 Industrial Rd. 
Addison, IL 60101, Tel: 312-543-8444, FAX: 312-543-
0287; FSC No.: 99409; Empl.: 125; Sis. Mgr: Paul Evans 

SYRACUSE ELCTRNS., P.O. Box 4770, Syracuse, NY 
13221, Tel: 315-468-4911, TELEX: 937-232; Empl: 150 

SYRACUSE ELECTRONICS, Pass.& Seymour, Inc., 
P.O. Box 4822, Syracuse, NY 13221, Tel: 315-466-6211, 
TELEX: 93-7232; Sis. Mgr: Kenneth Hooper 

SYSCON INTL, INC" 1108 So. High St, So. Bend, IN 
46616-1096, Tel: 219-232-3900, TWX: 810-299-2523, 
FAX: 219-287-5916; Empl: 60; Sis. Mgr: Les Berney 

SYSTEK, 1027 N. Kellogg St, Kennewick, WA 99336, Tel: 
509-735-1200; Empl: 7 

SYSTEMS DATA, INC., 2830 Copley Road, P.O. Box 4297, 
Akron, OH 44321, Tel: 216-866-0085; Empl: 12; Sis. Mgr: 
John C. Hall 

SYSTEMS PLUS, 500 Clyde Ave., MIn View, CA 94043, 
Tel: 415-869,7047, TWX: 910-373-2096; Empl.: 20 

SYSTEMS RESEARCH LABOROTORIES, 
Arvin/Calspan, 2800 Indian Ripple Rd. Deyton, OH 
45440, Tel: 513-426-6000, TWX: 81().45().2621; FSC No.: 
14590; Empl.: 1300 

SYSTONICS, INC" Box 121, Winchester, MA 01890, Tel: 
617-729-4439, TELEX: 951131 HQBSN; Empl: 11 

SYSTRON-DONNER INERTIAL DIV" 2700 Systron Dr" 
Concord, CA 94518, Tel: 415-671-8400, TWX: 91().481-
9478; EmpJ.: 370; Sis. Mgr: G. W. Felsing 

SYSTRON-DONNER INSTRUMENT DIV" 2727 
Systron Dr" Concord, CA 94518, Tel: 415-{)76-5ooo, 
TELEX: 171996, TWX: 91().481-9479; FSC No.: 52542; 
Empl.: 100; Sis. Mgr: N. J. Susner, Gen. Mgr. 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. w. 797 



SYSTRO 
SYSTRON-OONNER MICROWAVE DIV, 14844 

Oxnard St, Van Nuys,CA 91409, Tel: 818-78&1760, TWX: 
910-495-1766; Empl: 160; Sis. Mg,: Ashvin K. Sheth 

TAB BOOKS, Blue Ridge Summit, PA 17294-0860, Tel: 
717-794-2191, TElEX: 820562, TWX: 717-794-2060; 
Empl: 185; Sis. Mg,: John P. Bohman 

TACHONICS CORPORATION, Grumman Corp, 107 
Morgan Ln., Plainsboro, NJ 08536, Tel: 600-275-2550, 
FAX: 6~275-2591; Empl: 56; SIs. Mg,_' Bill Koehn; Disl. 
Mg(: Bill Koehn 

TADIRAN ElEC. INDS. INC, 40 Seaview Blvd, Port 
Washington, NY 11060, Tel: 516-621-4980, TWX: 230-
697-3370, FAX: 516-621-4517; Empl: 6300; Dis!. Mg,: Avi 
Timor 

TAFA, INC., 146 Pembroke Ad, Concord, NH 03301, Tel: 
603-224-9585, TElEX: 94-3424, FAX: 603-225-4342; 
Empl: 60; Sis. Mg': Bob Unger;· Dist. Mg': Leon Grant 

T A INSTRUMENT CO, 4625 Alger St, Los Angeles, CA 
90039, Tel: 818-242-8855, TWX: 910-497-4780; Empl: 60 

TAIYO YUDEN (USA) INC, 714 W. Algonquin Rd.; 
Mngton Heights, IL 60005-4493, Tel: 312-364-6104, FAX: 
312-870-7828; Empl: 63; Sis. Mg,: Mikio Hasunuma 

FAX: 314-364-6320 
TALEMA ELECTRONIC, INC., 301 N. Highway 63, 

Rolla, MO 65401, Tel: 314-364-0662, TElEX: 442353; 
Empl: 27; Sis. Mg,: Fred Tetley ......... A·2390-2392 

Lc;>cal Sales Offices & Reps 
AL Huntsville, Naylor Assocs., Inc. ........ 205-661-5955 
AZ Scoll$dale, Harris & Croy ............. 602-951-9121 
AZ Tucson, Harris & Croy Mig. Reps. ..... 602-575-5109 
CA Newarl<, Jacobson & Assocs. ......... 415-791-2336 
CO Englewood, Dynateeh, Inc. ............ 303-773-2830 
FL Boca Rotan, Naylor Assocs., Inc. ...... 305-482-5649 
GA Stone Mountain, Neylor Assocs., Inc. .. 404-299-9701 
IL Wheaton, Archie Joyner Assocs., Inc. 

. . . .. . . . .. . . . . . . . .. . . . . . . . . .. . .. . . . . . .. 312-665-6222 
IN Columbus, John H. Weaver Co. ....... 812-372-3625 
IN Indianapolis, John H. Weaver Co. ..... 317-257-7661 
KS Wichila, euckmail & Assocs. .......... 316-267-2052 
MD Durham, Naylor Assocs. Inc. .......... 919-544-6630 
MA Billerica, Dynamic Engrg. ............. 617-667-0111 
MA Chelmsford, Dynamic Engrg. .......... 617-250-0200 
MI Plymouth, Leading Edge SIs. .......... 313-420-3344 
MN Minneapolis, RK Sis. Assocs., Inc ...... 612-571-1001 
MO St Charles, Buckman & Assocs. ...... 314-946-6201 
NY Commack, RC. Engrg. SIs. ............ 516-543-3325 
NC Huntersville, Naylor Assocs. Inc. ...... 704-692-1366 
OH Cincinnati, John O. Olsen Co. ......... 513-922-8885 
OH Cleveland, John O. Olsen Co. . . . . . . . .. 216-662-3454 
OH Garfield Hgts., John O. Olsen Co. ..... 216-662-3454 
OR Beaver1on, Luscombe Engrg. ......... 503-836-6664 
PA Rydal, Espy Sis. Co. .................. 215-576-0780 
SC Greenville, Naylor Assocs., Inc......... 603-297-9969 
TX Lewisville, Elcim. Prod Reps. ......... 214-436-4772 
UT Layton, Dynateeh, Inc. ................ 801-546-4837 
WA Bellevue, Whisler Sis. ................. 206-223-1541 
Can Mississauga, Ont, Intrepid Sis. & Mklg. Enl 

....................................... 416-671-4488 

"tamura ..... 
FAX: 213-638-9956 

TAMURA CORPORATION OF AMERICA, 1150 
Dominguez St, Carson, CA 90746-3518, Tel: 213-636-
1790; Sis. Mg,: Doug Henderson 
........... A.,291-,293, 1695-1697, 2304, 2395-2403; 

001983-1991 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs. ........... 205-533-9106 
AZ ScoII$daIe, E.D.P. & Assocs. .......... 602-991-6119 
CA Irvine, Groh Assocs. .................. 714-837-9871 
CA Min. View, Thorson West ............. 415-964-9300. 

Manufacturers and sales Offices Directory 
CO Golden, J. F .. Hurlbut Co.. 303-279-7796 
CT Hamden, Datcom Inc. . . . . . ... 203-288-7005 
FL Maitland, Hughes Assocs.· . 305-629-5933 
GA Norcross, Hughes Assocs. 404-662-1587 
IL Ml Prospect, Interep Inc. . 312-577-8899 
IN Kokomo, Schillinger Assocs. .......... 317-455-2706 
KS Kansas City, Delltron Co, Inc. . . . . . . . .. 816-436-6445 
MD Annapolis, Parogem, Inc ............... 301-269-1898 
MA WaRham, Datcom Inc. ................ 617-891-4600 
MI Grand Rapids, OEM Sis. .......... ... 616-364-4024 
MI St Clair Shores, OEM SIs. .. 313-777-1760 
MN Bloomington, Horizon Teehnlg. Inc .... 612-864-6515 
MN Minneapolis, DeBeck-Hays Assocs. ... 612'835-3610 
MS Corinth, Hughes Assocs. ...... 601-287-2915 
MO Florissan~ DeIRron Co, Inc. ....... ... 314-839-0033 
NJ LocIi, TAC Elec. Inc. ................... 201-779-8282 
NC Cary, Hughes Assocs. ............... 919-467-7029 
OH Cleveland, COmps.lnc ................. 216-243-9200 
OR Beaverton, Advanced Power Prods. ... 503-646-0994 
PA Box Spring House, QED Elec. Inc. .... 215-643-9200 
TN Nashville, Hughes Assocs. ............ 615-871-0908 
TX Richardson, Barry Sis. ................ 214-234-0255 
VA Lynchburg. Parogem, Inc. ............. 804-528-0661 
WA Redmond, Advanced Power Prods. ... 206-665-0681 
WI Mlwaukee, Interep Inc. ............... 414-774-1100 
Can Pointe Claire, Que., A. ,R. Gray & Assocs. 

. .. .. .. . .. .. .. .. .. . .. .. .. ... .. . . . .. .... 514-694-6378 

Local Distributors 
MA Lowel~ Power Assocs., Inc. ........... 617-459-0700 
NJ 'LocIi, TAG EIec. Inc. ................... 201-779-8282 
OR Beaverton, Micro Power Elctrn. ....... 503-694-5353 

T&W SYSTEMS, INC., See Versacad Corp. 

TANE ALARM PRODUCTS, 247-40 Jericho Tpke .• Floral 
Pari<, NY 11001, Tel: 516-328-3351, FAX: 516-326-9125; 
Empl: 5; Sis. Mg,: Tab Hauser; Disl. Mg': Sam Lurie 

TANSITOR ELECTRONICS, West Rd, P.O. Box 230, 
Bennington, VT 05201, Tel: 802-442-5473, TELEX: 
954007, FAX: 802-447-1297; FSC No.: 030266626; Empl.: 
306; Sis. Mgr: Dan PerreauR; Dist. Mg,: Dave Latchum 

TAPECON, INC., 10 Latta Rd, Rochester, NY 14612, Tel: 
716-621-6400; Empl.: 80 

TAPESWITCH CORP. OF AMERICA, 100 Schmitt Blvd" 
Farmingdale, NY 11735, Tel: 516-694-6312, TELEX: 
144611, FAX: 516-694-6304; Empl: 100; Sis. Mg': 
Thomas Polistina 

TAPPAN WIRE & CABLE, 256 Oak Tree Rd, Tappan, NY 
10983, Tel: 914-359-9300; FSC No.: 2G330; Empl.: 20; Sis. 
Mg,: Mike Ressa 

FAX: 619-274-2220' 
TAUBER ELCTRNS. INC.,4901 Morena Blvd, Bldg. 314, 

San Diego, CA 92117, Tel: 619-274-7242; Empl.: 22; Sis. 
Mg,: Bob Tauber; Disl. Mg,: Pat Hoscoe ...... 001493 

Local Sales Offices & Reps 
AL Huntsville, Macro-Marketing .......... 205-883-9630 
AZ Phoenix, MacDonald & Assocs. ....... 602-998-1648 
CA Fullerton, AS Sis. ..................... 714-667-0177 
CA Northridge, Tauber & Assocs. ......... 213-416-9000 
CA San Jose, Tauber & Assocs. .......... 408-737-9408 
IL Wheeling, Ed Joyner & Co ............ 312-520-1200 
NV Reno, Connie Dunning. . . . . . . . . . . . . . .. 702-649-0722 
OR Portland, Frank Jackson Assocs. . . . . .. 603-292-2638 
WA Redmond, Frank Jackson Assocs. .... 206-881-7277 

TAURUS COMPUTER PRODUCTS, DY-4 Systems 
Inc, 110-1140 Morrison Dr, Ottawa, Ont, Canada K2H 
SS9, Tel: 613-596-3910, FAX: 613-596-0574; Empl.: 13; 
Sis. Mg,: David Murray; Dis!. Mg,: David Murray 

TAURUS CORPORATION, See Signal Research Inc. 

TAU-TRON,INC., A Unit of General Signal, 10 Lyberty 
Way, Westford, MA 01888, Tel: 617-692-5100, TELEX: 
750245; Empl.: 300; Sis. Mg,: Tom Lillard, Gen Sis. Mgr. 

TAYLOR ELECTRONICS, INC., 401 West Orion, Tempe, 
AZ 85283, Tel: 602-838-4523; Empl.: 25; Sfs. Mg': Sharon 
F. Hansen 

I' INCORPORATED 

FAX: 203-929-6408 
T-BAR INCORPORATED, Data Switch 

Corporation, 1 Enterprise Dr, SheHon, CT 06464, Tel: 
203-926-1801, TWX: 710-483-3210; Empl.: t40; Sis. Mg,: 
Gerard F. Ryan ....................... ,. .. .. .... a·1804 

Local Sales Offices & Reps 
AZ Tempe, Can Tee·SIs. ................. 602-345-1276 
CA Arcadia, Van Gott & Assocs. .......... 818-445-9728 
CA Palo Mo, Home Electro SIs. .......... 415-494-6777 
FL Clearwater, Teeh-Rep Assocs. ....... , 813-577-937.0 
IL Barrington, Perhats Assocs. ........... 312-381-6360 
MD Gaithersburg, Carwijhen Assocs. ..... 301-921-9545 
MA Westwood, Apex Assocs. ............. 617-326-5042 
NY Rochester, Elctrn Mklg. Assocs. ...... 716-427-8115 
OH Cleveland, Certer, McConnic & Peirce 

.. .. . .. . .. .. .. .. . . .. .. .. .. .. .... .. .. ... 216-826-0400 
PA Horsham, Jacobsen Assocs. .......... 215-674-2937 
TX Richardson, McCoy Assocs. Co ....... 214-664-1838 
Can Quebec, J. G. Weiss Co. Ltd .......... 514-337-5022 

Local DistributolS 
IL Chicago, Newark Elctms. ............. 312-764-5100 
CT Wallingtord, Sager Elctrl Supp. Co. . . .. 203-265-4600 

T.o.l. SA TIERY & CABLE, 2852 Hnchcock Ave., Downers 
Grove, IL 60515, Tel: 312-971-3460, TWX: 910-695-3222, 
FAX: 312-971-3903; Empl.: 80; Sis. Mg,: Kurt Padera; 
Disl. Mg,: Theresa Kanaga 

TDJ CO., INC., 1154 Morena Blvd, San Diego, CA 92110, 
Tel: 61 !t-276-5920; FSC No.: 60382; Empl.: 9; Sis. Mg,: R. 
SCherr. ................................. C.,,04-,,05 

TDK CORPORATION, Electronic Components & 
Material, 13-1, Nihonbashi, 1-Chome, Chuo-ku. Tokyo, 
J~ 103, Tel: (03) 276-5111, TELEX: J24270, TWX: 
J26937, FAX: (03) 278-5330; Empl.: 7,800; Sis. Mg': 
Motoyuki Kurihara; Disl. Mg': Tadashi Enami (TDK 
Corporation of America) 
... , A.,178-,,79, 1294, 1322-1327, 1619, 1698-1699; 

0·'060, 1992 

Local Sales Offices & Reps 
AL Huntsville ............................ 205-539-4551 
CA San Jose ............................. 408-437-9585 
CA Torrance.. .. .. .. .. .. .. .. .. .. .. .. .. ... 213-539-6631 
IL Ml Prospect .......................... 312-803-6100 
IN Indianapolis.. .. .. .. .. .. .. . .. . .. . .. ... 317-872-0370 
MI Southfield.. .. .. .. .. .. . .. .. .. .. . .. . ... 313-353-9393 
NJ New Jersey, M & H Inti. Corp. ......... 201-891-8800 
NJ W. Orange. . . . . . . . . . . . . . . . . . . . . . . . . . .. 201-736-0023 
NY Pl Washington ....................... 516-625-0100 
NC Greensboro .......................... 919-292-0012 
TX lIVing ................................. 214-506-9800 
Can Ontario, M & H Intl Corp. ............. 416-676-9401 

TEAL ELECTRONICS CORPORATION, 7020 Carroll 
Rd., San Diego, CA 92121, Tel: 619-456-9522, BOo-621-
0852 (ext 590); Empl: 50; Sis. Mg,: Bill Carpenter, VP 
Mklg. 

TEe, 2727 N. Fairview, Box 5646, Tuscon, AZ 85703, Tel: 
602-792-2230, TWX: 910-952-1377, FAX: 602-662-7472; 
Empl.: 275; SIs. Mg,: Barry Haminon; Dis/. Mg,: Barry 
HamiRon 

TECA, THERMOELECTRIC COOLING AMERICA 
CORP., 446 N. Halsted St, Chicago, IL 60622, Tel: 312-

.666-1600, FAX: 312-666-3964; Empl.: 50 
........................................... C·,698-,697 

FAX: 214-550-1309 
TECCOR ELECTRONICS, INC., 1801 Hurd Dr, Irving, 

TX 75038, Tel: 214-580-1515, TElEX: 79-1600, TWX: 91 0-
860-5068; Empl: 1000; Sis. Mg,: Gerry Wiley 
.. .. .. .. .. . .. .. .. .. . .... .. ..... ........... A·2148-2149 

Local Sales Offices & Reps 
AL Huntsville, Interep Assocs. .. 205-533-1730 
AL Mobile,lnterep Assocs.lnc ........... 205-478-1036 

798 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1988 
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Manufacturers and Sales Offices nirj!al'tjr\ru 

AZ Tempe, System Sis. of Ariz. ........... 602-829-9338 
CA San Diego, O'Donnell Assocs. ........ 61 ~578-1645 
CA San Jose, O'Donnell Assocs. ......... 408-432-1940 
CA Torrance, O'Donnell Assocs. .......... 213-539-9664 
CO Englewood, Romulus EIctms. ltd. '" .. 303-77Cl-4888 
CT Meriden, Advanced Camp. Sis. (ACS) 

....................................... 203-238-6891 
FL Boca RaIon, Perrott Assocs. Inc. ...... 305-483-2356 
FL Clearwater Beach, Perrott Assocs. .... 813-443-5214 
FL Orlando, Perrott Assocs. .............. 305-298-7748 
GA Norcross. Ir!Ierep Assocs. ............. 404-449-8680 
Il Arlinglon Heights, MSI Micro Sis. ..... 312-956-1000 
IN Indianapolis, EIcIm. Aep, Inc. .....•.... 317-894-1414 
IN Mishawaka, EIcIm. Aep, Inc. .......... 21 ~259-9365 
IA Des Plains, SPS Assocs. ltd. ......... 515-225-0607 
KS Olathe, SPS lid. ...................... 913-764-4480 
MA Walpole, JEF Components ............ 617~5 
MI SouIhIield, Rathsburg Assocs. ........ 313-55~9700 

MN Minneapolis, EIecIric Camp. Sis. ...... 612-933-2594 
Me Earth CiIy, SPS Assocs. ltd. .......... 314-29HI520 
NJ Mllaurel, S,J South Assocs. ......... 60!H166-1234 
111M Albuquerque, Sys. Sis. of Arizona Inc. 

....................................... 505-889-2901 
NM Corrales, Sys. Sis. of Arizona Inc. ..... 505-889-2901 
NY Canandaigua, Bensman/Upslale Assocs. 

....................................... 716-396-2498 
NY Jamaica, S,J Assocs. Inc. ............. 718-291-3232 
NC Aaleigh, Godwin Assocs. . . . . . . . . . . . . . 91~7e-sooo 
OH Cleveland, Del Steffen & Assocs. ..... 216-461-8333 
OH DayIon, Del Steffen & Assocs. ........ 513-293-3145 
OH lexington, Del Steffen & Assocs. ...... 41~894-2313 

PA Carnegie, Del Steffen & Assocs. ...... 412-276-7366 
TN Greeneville, Interep Assocs. Inc. ...... 615-639-3491 
TX Irving, Davis, Don ..................... 214-560-1515 
UT SaIl Lake City, Electrodyne ........... 601-264-8050 
VA Falls Church, S,J Chesapeake ........ 703-573-1188 
WA Redmond, Quadra Sis. ................ 206-883-3550 
WI Wauwatosa, Larsen Assocs. .......... 414-258-0529 
Can Concord, Ont, Astec COrI1JS. .......... 416-869-4022 
Can St laurent, Qua, Astec Comps. ....... 514-744-5465 

I.DcaI DislributolS 
Al Huntsville, Hammond Elctms. ......... 205-830-4764 
AZ Phoenix, Arizona Comp. ~ .......... 602-26~5655 
AZ Tempe, Insighl EIctms. ................ 602-~1800 
CA Agoura, Insighl EIctms. Inc. ........... 818-707-2100 
CA Costa Mesa. Insight EIctms. Inc. ...... 714-556-6890 
CA Hayward, Electro Comp. Distrs. ....... 415-783-5600 
CA San Diego, Insight EIctms. ............ 61~587-(1471 

CA Santee. Mouser EIctms. ............... 619-44~2220 

CA Tustin, Added Value EIec. Dist Inc. ... 714-25~8256 

CT East Haven, JV EIctms. ............... 203-46~2321 

FL Ft lauderdale, Hammond EIctms. .... 305-973-7103 
GA Norcross, Hammond EIctms. .......... 404-44~ 1996 
Il Rosemont, Advent EIctms. ............ 312-298-4210 
IN Indianapolis, Advent Elctms. .......... 317-872-4910 
IA Cedar Rapids, Advent Elctms. ........ 31 ~383-0221 
LA Baton Rouge, Indl EIctms. Supp ....... 504-357-4249 
LA Shreveport, Indl EIctms. Supp. ........ 318-222-9459 
MD Savage, Pyttronic Inds. ............... 301-953-9650 
MA Woburn, ACI EIctms. .................. 617-935-7230 
MI Farmington Hills, Advent EIctms. ...... 313-477-1650 
MN MinneapoUs, Stark EIctms. ............ 612-332-1325 
MN Thief River Falls, Digi-Key ............ 800-344-4539 
NE lincoln, Scott Elctms. ................. 402-466-8221 
NJ Bloomfield, Solid State Inc. ............ 201-429-8700 
NM Albuquerque, Bell Inds. ............... 505-292-2700 
NY Buffalo, SUmm~ Oistrs. ................ 716-887-2800 
NY Plainview, ACI EIctms. ................ 516-293-6630 
NY Rochester, Simcona EIctms. .......... 716-328-3230 
NC Greensboro, Hammond EIctms. ....... 91 ~275-6391 
OR Portland, Radar Eic. ~ ............... 503-232-3404 
PA Export, Advacom Inc. ................. 412-733-5400 
PA Mc Keen, Advacom ................... 814-476-7774 
PA Montgom8ryville, PyItronic Inds. ....... 215-643-2850 
SC Greenville, Hanvnond EIctms. ......... 803-233-4121 
TX Corpus Christi, Douglas EIctms. ...... 512-883-5103 
TX Dalles, Omni Pro Intl Inc. ............. 214-233-9368 
TX Mansfield, Mouser EIctms. ............ 817-483-4422 
UT West Valley CiIy, Aved-Aocky MIn. Inc. 

......................... " . .. . .. . .. . .. 801-975-9500 
WA Aichland, Radar EIec. ................. ~943-8336 
WA Saaltle, Radar Elec. ~ . .. . .. ... . .. . .. 206-282-2511 
WA Spokane, Radar EIec. ................. ~747-3053 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
Can Bumaby, BC. RAE Indl EIctms. ltd. ... 604-291-8866 
Can Calgary, Alberta, CBrdinellnds......... 403-259-6817 
Can Edmonton, Alberta, C8rdinaIIND EIctms. 

. .. .. .. . .. . .. .. .. .. . .. .. .. .. .. .. .. .. ... 403-483-6266 
Can london, Ont, CM Paterson Co. ....... 519-434-3204 
Can Mississauga, Ont, Pre/co EIctms. ..... 416-678-0401 
Can Montreal, Qua, Preloo EIec. ltd. ...... 514-389-6051 
Can Saskatoon, Sask., CBrdinallnds. ...... 306-934-3443 
Can WlIIowdaIe, Ont, Electro Sonic Inc. ...• 416-494-1666 

Tech-Etch 
FAX: 617-746-9639 

TECH-ETCH, INC., 45 Aldrin Ad., Plymouth, MA 02360, 
Tal: 617-747-0300, TElEX: 989997; Ernpl.: 280; SIs. Mgr_' 
P. A Thomas .... .. ........ .. ...... .. ........... Co1755 

TECH LABS., INC. 500 10th St, Palisades Pk.. NJ 07650, 
Tel: 201-944-2221, TElEX: 322 532; FSC No.: 83332; 
Empl: 31; SIs. Mgr: George Morrow ........... B0 1805 

Local Sales Offioos & Reps 
CA Granada Hills, C & W Comps. Sis. .... 818-366-4032 
CA Santa Clara, Mallard Mktg. ............ 408-866-5950 
GA Atlanta, Grady Duckett Sis. ........... 404-451-3529 
Il Glenview, Crimson Engrg. ~ ........ 312-47~24 
KS lenexa, Midtec Assocs. .. .. .. .. .. .. ... 913-54 HI505 
MA Norwood, COrI1JS. Mktg. SVc........... 617-762-4339 
MI Jackson, N. Scroggs Co ............... 517-750-1170 
Me St louis, Midtec Assocs. ............. 314-275-8666 
NJ Haddonfield, Gray Assocs. ............ ~53-9109 
NJ Whippany, Ken L love Assocs. ....... 201-540-0204 
NY Fairport, Nat Sis. .. .. .. .. .. .. .. .. .. .... 716-223-1030 
NY Hempstead, Ken L loveAssocs. ..... 516;-681-3155 
OH Cincimatl, Patoo ...................... 513-931-3311 
PA Pittsburgh, VerHili Assocs. ............ 412-241-5202 
TX Dallas, Southwest EIctms. ............ 214-890-9881 
TX Houston, Southwest Elctms. .......... 713-7~1670 
WA Seattle, SPS EIctms. .................. 206-323-4140 
Can Montreal, Solid State EIctms. ......... 514-481-3313 

TECHLAND BlUEL YNX. 112 Main St, Newmarkel, NH 
. 03857, Tel: 603-659-6035,800-832-4526, TElEX: 961-

134; Sis. Mgr: Janine Filion 

TECHMAR CORP" 2232 S. Cotner Ave., los 
Angeles, CA 90064, Tel:23-47S-0046, SOO-TECHMAR, 
SOO-CHASSIS(CA); FSC No.:32597; Empl.:12; Sis: 
Mgr.:Grant ReisleIL ................................. C·11 06-1109 

TECHNAR, INC. See TRW Technar, Inc. 

TECHNIC, INC. Box 965, Providence, AI 02901, Tel: 401-
781-8100, TElEX: 927514; Empl: 125; Sis. Mgr: Andrew 
T. Ferris 

TECHNICAL DEVICES, 560 Alaska Ava, Torrance, CA 
90503, Tal: 21 ~1 8-6437; FSC No.: 04772; Empl: 21; Sis. 
Mgr_' D. Murrin; Dist. Mgr: D. Murrin 

TECHNICAL MARKING SYS., See Autoroll Machine 
Corp. 

TECHNICAL MATERIALS, INC. Sub. of Brush 
Wellman. Inc., 5 WelUngton Ad., lincoln, AI 02865, Tel: 
401-333-1700, TWX: 710-394-0600, FAX: 401-333-2848; 
Empl: 200; Sis. Mgr: Kennath Bennett 

TECHNICAL PANELS, INC. 9162la Aosa Or, Temple 
CiIy, CA 91780, Tel: 818-285-3105; Empl: 14;SI •. Mgr: 
Norman J. Towne 

TECHNICAL RESEARCH & MFG, INC.,. See TAM, 
Inc. 

TECHNIPOWER, A "ENRIL CO. P.O. Box 222, 
Commerce Pk.. Danbury, CT 06813, Tal: 203-748-7001, 
TWX: 710-456-9280; FSC No.: 13850; Empl: 135; SIs. 
Mgr: I. Bourgain (Variac); Dist. Mgr: James McCarty 
. .. . . .... . . .. ... . . ......... . .. .. . .. .... Ao2405; 001993 

Local Sales Offices & Reps 
Al Huntsville, Aemco .................... 205-533-3763 
AZ SoottsdaIe, Williams Assocs. .. ........ 602-947-4297 
CA los Alamitos, Power Specialists ...... 213-594-9418 
CA Santa Clara, Sourcefronics ........... 408-988-8801 
CO Commerce City, Williams Assocs. . . . . . 303-28~5647 
FL Tnsasure Island, Hi-Tek Sis. ........... 813-360-2816 
Il Godfrey, DA Entprs. ............ .. .. .. 61 ~66-2329 
Il Medinah, Gentry Technlgs. ........... 312-893-9352 
MA Wayland, High Tech Sis. .............. 617-360-2816 
MI Jackson, T.P.S. & Assocs. ............. 517-794-3462 

TECHNI 
MN Bumsville, Electromec Sis., Inc. ....... 612-894-8200 
NY Pennsauken, Ar-Jay Tech. ............ 609-663-4260 
OR Lake Oswego, Syntek Synergistics Technlgs. 

.. . .. .. .. .. . .. .. .. . .. • .. .. .. . .. .. .. • ... 503-636-6793 
TX Houston, ScientIfic Sis. ............... 713-460-9170 
TX Aichardson, Scientific Sis. ~ ........ 214-231-8541 
VA Fairfax, Schibley Assocs. ............. 703-591-3008 
WA Kirkland, Synlek Synergistic Technlgs. 

.. . .. .. . . .. .. .. . .. . .. .. .. .. . .. .. . .. .... 206-486-0394 
Can Guelph, Ont, VIClrlx, ltd. .............. 518-836-1480 

Local DisIributoIS 
CA los Angeles, CaI-StaIe EIctms. ...... . 
CA 0aIdand, N. A D'Arcy ................ . 
Il Chicago, Delta Tech. Prods. ~ ..... . 
MA Woburn, Abbott EIctms. Co ........... . 
MI Dearborn, Indl T9IT1Je<8Iure & ConI(oI 

MN St Pau~ Gopher EIctms. Co ......... .. 
Me St louis, Olive EIctms., Inc. .......... . 
NY Albany, Adirondack EIctms., Inc. ...... . 
NY Farmingdale, Midway Indi. EIctms. ... . 
NC Charlotte, Jenkins EIec. ~ .......... . 
OK Tulsa, lnotek ........................ .. 
PA Philadelphia, PEl/Genesis .......... .. 
TX Dallas, lnotek ........................ . 
TX Houalon, lnotek ...................... . 
Can Guelph, Ont, VIClrlx, ltd. ............ .. 

213-933-8187 
415-639-7773 
312-478-1134 
617-935-2040 

313-278-2210 
612-483-3322 
314-426-4500 
516-456-0203 
516-293-6800 
704-392-7371 
916-627-1500 
215-568-7400 
214-243-7000 
713-888-4494 
51~836-1480 

TECHNIQUES, INC. 235 Jackson St, Englewood, NJ 
07831, Tel: 201-5~5900; Empl: 60 

TECHNI-TOOL. 5 Apollo Ad., Box 368, Plymouth Meeting, 
PA 19462, Tel: 215-825-4990, TElEX: 834-763, FAX: 215-
828-5623; FSC No.: 30239; ErnpI.: 80; SIs. Mgr: W. Bazar 

FAX: 215-426-9105 (ext 102) 
TECHNrrROL, 1952 E. Allegheny Ava, Phiflldalphia, PA 

19134, Tel: 215-426-9105, TElEX: 834245; FSC No.: 
90095; Empl: 350; SIs. Mgr: G. Shilling 
'" . .. .. .. .. .. A0 1494. 1620-1626, 2407; 801022-1025 

Promoting Confidence 
With Quality 
Delay Lines 

- Delay Lines (active, passive) _ Trans
formers (switching type, all ferrite 
constructions) - Inductors (ferrite 
constructions, powder iron) _ Other 
Specialty Magnetics - Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX:780 76336 DATAN HX FAX #: 
5-657214 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol_ W. 799 



TECHNI 
Local Sales Offices & Reps 

AZ. Phoenix, Integrated Sys. & Dev. Sis. •.. 602-971-6250 
CA Torrance, Detomasi & Grupp, Inc. ..... 213-618-8898 
CT New London, Technitrol SIs. Off. ...... 203-442-1 t 41 
IL Wauconda, Cudahy SIs. ...•......... , 312-526-2484 
MD BaHimore, Callas Elctms .............. 301,744-7711 
NM Albuquerque, Syntech ............... .505-266-7951 
NY Fairport, TAC Assoc ................... 716-:;77-2250 
NY Jericho, J. Square Mktg. .............. 516-935-3200 
OH Akron, Augnat Assocs. . .. . . . .. . . . . . . .. 216-238-2499 
FL Seminole, Q,Rep ..................... 813-393-6393 
PA Easton, The Kendon Co ............... 215-253-3100 
TX Dallas, M-Rep ........................ 214-484-5711 
TX Houston, M-Rep ........... , .......... 713-261-0798 
WA Redmond, General Technlg., Inc. ...... 206-881-6456 

TECHN8 
SFERNICE, INC. 

FAX: 818-781-8647 
TECHNO, INC" 7803 Lemona Ave., Van Nuys, CA 91405, 

Tel: 818-781-1642; FSC No.: 05347; Empl.: 150; Sis. Mg,: 
Joe Catrambone; Dist. Mg,: Danny Jagirdar 
.. . . .. . . . . . . .. . . . . .. A·1848, 2026, 2099; 8·1870-1871 

Local Sales Offices & Reps 
AZ. Tempe, Semper Fi Sales, Inc. ......... 602-730-9553 
CA Chatsworth, RaHech .................. 818-700-0933 
CA Del Mar, Chapman & Chapman ....... 618-755-0412 
AZ. Tempe, Semper Fi SIs., Inc. ........... 602-730-9553 
CA Glendale, Mission Mktg. Grp. . . . . . . . . . 818-247-9110 
IL Downers Grove, Richmar Elctms. Corp. 

....................................... 312-968-0118 
IA Hiawatha, Ard SIs. .................... 31.8-393-6392 
CA Santa Clara, I Squared, Inc. ........... 488-988-3400 
CO Denver, West, Inc. .................... 303-477-8180 
MD Timonium, Zebra Elctm. .............. 301-252-6576 
CT Bloomfield, F. S. I.. . . .. . .. . . .. .. .. . . . .. 203-243-3122 
MA Lowell. Astrorep of New England ..... 617-458-7399 
MI Jackson, T.P.s. & Assocs .............. 517-783-1722 
MN Minneapolis, Dunlop ConsHs. ......... 612-544-1070 
FL St Petersburg, J.C.J. Assocs. ......... 813-343-2679 
NJ Piscataway, R. P. Luce & Co. ......... 201-752-8750 
NY Chappaqua, Micrel, Inc. ............... 914-238-4961 
IN Ft Wayne, Denton Mktg. .............. 218-466-0665 
NY New Hyde Pk;, R P. Luce & Co ....... 516-437-4550 
NY Rochester, Fritz Dasson .............. 716-338-1699 
OH Wooster, T.P.s. & Assocs. . . . . . . . . . . . .. 216-264-0971 
PA Wynnewood, Metz-Benham Assocs., Inc. 

. . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . .. . . .. .. 215-896-7300 
TX Richardson, Pro Comp. SIs. Co ... , . . .. 214-668-1500 
lIT SaH Lake City, West Inc. . . . . . . . . . . . . .. 801-488-5739 
WA Bellevue, Olson Tech. SIs. Corp. ...... 206-883-7792 
WI Butler, Richmar Elctms. Corp .......... 414-781-1730 
Can Manijoba/Winnipeg, Smijh-Paterson & Assoc. 

....................................... 204-885-1376 
Can OntiMississauga, Sourcer Elctms. . . .. 416-876-0830 
Can Ont/Rexdale, Bestec Elctms. ......... 416-674-1330 

Local DisfribuiOlS 
CA Chatsworth, Petell/Passive Comp., Inc. 

....................................... 818-341-1745 
CA Chatsworth, Shelley t:la,gon ........... 818-988-3333 
CA San Diego, Neumann Elec. ........... 618-695-3005 
CA Westlake Village, Distel, Inc. .......... 805-495-9998 
CA Yorba Linda, Zeus Comp .............. 714-921-9000 
CO Denver, IEC Integrated Elctm .......... 303-292-8121 
FL OViedo, Aztech Elctm. ................ 305-365-2241 
FL Tampa, Impala Elctms. ............... 813-885-4747 
IL Hoffman Estates, IEC Integrated Elctm. 

....................................... 312-643-2040 
MD Columbia, Aztech Elctms ............. 301-995-6800 
MA Burlington, TLC Elctrns. ............... 617-273-0140 
NJ clifton, J-Mar Electro .................. 201-772-6400 
NY Bohemia, Justin Elec .................. 516-588-4000 
NY Hauppauge, Jaco, Inc. ................ 516-273-5500 
NY Melville, SAl, Inc. ...................... 516-293-2710 
NY N. Syracuse, Andco Elctms ........... 315-698-2660 
NY Port Chester, Zeus Comp. ............ 914-937-7400 
NY Valley Stream, L & S Elec. ............ 516-561-2474 
OH Cincinnati, Ecli~ of Ohio ............ 513-661-7733 
OH Dayton, T elevox, Inc. .................. 513-454-1225 
OR Beaverton, IEC Integrated Elctm ........ 503-641-1690 
TX Fort Worth, Patco Supply ............. 817-428-8596 
TX Richardson, Jaco, Inc. ................ 214-235-9575 
WA Bellevue, IEC Integrated EIctms." ...... 206-455-2727 

TECHNO, A DS.G Company, 2101 Jericho Tunoike. 
New Hyde Pari<, NY 11040, Tel: 516-328-3970, TWX: 510-
223-0642, FAX: 516-326-6827; Empl.: 85 ....... 8·1266 

Manufacturers and Sales Offices Directory 

-V-~CHNOLOGY 
~YNAMICS inc. 

FAX: 201-385-0702 
TECHNOLOGY DYNAMICS INC., 100 School SL 

Bergenfield, NJ 07621, Tel: 201-385-0500; Empl.: 50; Sis. 
Mg,: James C. Logan .......................... 0·1994 

Local Sales Offices & Reps 
CA Lennox, Dae Joon Elctrns. ............ 213-674-0219 
MD Hagerston, Stinson Assocs., Inc. ...... 301-790-1193 
MA Littleton, Caldwell Assocs. ............ 617-368-2475 
NY Rochester, A.J. Electro Mktg. ....... . .. 716-426-3598 
VA Reston, Stinson Assocs., Inc. . . . . . . . . .. 703-820-0088 

TECHNOLOGY PRODUCTS, INC. 8900 Eton Ave., 
Canoga Pari<, CA 91304, Tel: 213-998-8555; FSC No.: 
8K984; Sis. Mg': N. Lerman 

TECHNOLOGY SYSTEMS DIVISION, Krug 
Intemational, P.O. Box 3036, OVerlook Branch, Dayton, 
OH 45431-0036, Tel: 513-426-2405, TWX: 810-450-2620; 
FSC No.: 23978; Empl.: 150; Sis. Mg,: William O. Murphy, 
Reg. SIs. Mgr. 

FAX: 1-219-294-8329 
TECHRON DIV., Crown Inti., Inc., 1718 W. Mishawaka 

Rd., Elkhart, IN 46517, Tel: 218-294-8300, TWX: 810-294-
2160; FSC No.: 06306; Empl.: 400; Sis. Mg,: Howard King 
........................................... 0·1019-1023 

Local Sales Offices & Reps 
CA Manhattan Beh., Basic Trade, Inc. ..... 714-634-2629 
CA Milpijas, IFM Inc. .. .. .. .. .. .. .. .. .. .... 408-945-5920 
CO Commerce Cijy, Williams Assocs. . . . .. 303-288-5647 
CT Woodbridge, Electronic Marketing Assoc. 

. . . . . .. . .. . . . . .. . . . .. . . . . .. . . . . . . . . . . .. 203-397-1461 
FL Melbourne, Reynolds & Assocs., Inc. .. 305-258-7000 
IL Chicago, Berndt Assocs. .............. 312-283-0713 
IA Cedar Rapids, MAl Assocs. ........... 318-396-8030 
MI Uvonia, Lowell-Wendt Mktg. Co. ...... 313-464-2722 
MN SI. Paul, Timewave Technlgy. Inc ..... 612-451-7575 
NJ Wayne, Ramapo, Inc. ................. 201-838-6767 
NY Syracuse, Labtronics Inc. ............. 315-455-7314 
OH Brecksville, Audio Mktg. Assoc. ....... 216-526-2426 
PA Montogomeryville, Eastern Sci. Mktg. 

215-388-4570 

TECH SPRAY, INC., Box 949, Amarillo, TX 79105, Tel: 806-
372-8523, TELEX: 738450, FAX: 806-372-8750; Empl.: 46; 
Sis. Mg,_' 738450; Dis!. Mg': Jack Swanson 

TECHTROL CYCLONETICS, INC., 815 Market St, 
New Cumberland, PA 17070, Tel: 717-774-2746, TWX: 
510-850-7003, FAX: 717-774-6799; FSC No.: 58792; 
Empl.: 25; Sis. Mg,: James M. Griffrth .... A.147.6-14n 

Local Sales Offices & Reps 
AL Huntsville, Gentry Assocs., Inc. ........ 205-837-0692 
CA Buena Pk;, West Tech Microwave .... 714-738-5553 
CA San Jose, MC Microwave, Inc. ........ 408-446-4100 
CA Westlake VI. West Tech Microwave .. 818-991-9219 
FL Tampa, Gentry Assocs., Inc. .......... 813-886-0720 
GA Atlanta, Gentry Assocs., Inc. . . . . . . . . . .. 404-998-2828 
MD Laurel. CSDS, Inc. .................... 301-490-3800 
MA Chelmsford, Matrix Sis. Inc. ........... 617-458-4000 
NJ Teaneck, ScI. Dvcs.East .............. 201-837-1004 
PA Horsham, Penn, Scientific Dves. ...... 215-956-0700 
TX Austin, Airep Elctms. .... '. . . . . . . . . . . . .. 512-327-0778 
TX Dallas, Airep Elctms. . . . . . . . . . . . . . . . . . . 214-348-4380 
EXP Palo AHo, CA, Radar Sys., Inc. . . . . . . . .. 415-424-0661 

~ECKNIT" aTWP<ompon, V ~MI SHIELDING PRODUCTS 

FAX: 201-272-2741 

Local Sales Offices & Reps 
AL Huntsville, Dixie Tech. Mktg. .......... 205-830-0808 
AZ. Ternpe,EIctm. Dev. & SIs. ............ 602-438-1547 
CA Anaheim, Westrep .................... 714-527-2822 
CA Granada Hills, C & W Comp. SIs. ..... 818-388-4032 
CA San Diego, Westrep .......... ,....... 618-588-8580 
CA Santa Barbara, TecknH (Western Facilijy) 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 805-963-5811 
CA Santa Clara, Nova-Tronix ..... 408-727-9530 
FL Boca Raton, Lawrence Assocs. Inc. ... 305-388-7373 
FL Casselberry, Lawrence Assocs. ....... 305-338-3855 
GA Duluth, Dixie Tech. Mktg., Inc. ......... 404-381-5592 
IL Palatine, Technlg. Sis., Inc. ............ 312-991-8600 
IA Marion, Ensco-Rep Inc. ............... 318-377-3026 
KS WicMa, Ensco-Rep Inc. .. .. .. .. .. .. ... 316-883-1070 
MD Rockville, Mechtronies Sis. Inc. •...... 301-340-2130 
MN St Paul. Repco ....................... 612-642-2828 
MO Maryland Heights, Ensco-Rep, Inc. .... 314-423-3935 
NH Hudson, EMC Sales .................. 803-888-5751 
NJ Cranford, TecknH Inter-Connection Prods. 

· . .. . . . . . . . . . . . . . .. . . . .. . .. . . .. . . . .. ... 201-272-3850 
NY Binghamton, Empire Tech. Assocs., Inc. 

· . . . .. .. . . . . . . . . . . . . . . .. . . . . . . . .. . .. . .. 607-772-0651 
NY Great Neck, Trionies Assocs. ......... 516-488-2300 
OH Broadview Hgts., Jay Engrg. .......... 216-838-4640 
OH Dayton, Jay Engrg. ................... 513-253-2151 
OR Beaverton, OUest Mktg. ............... 503-641-7377 
PA Huntingdon Valley, Omega Elctm. SIs. Inc. 

....................................... 215-947-4135 
TX Austin, Kruvand Assocs. .............. 512-441-8777 
TX Dallas, Kruvand Assocs. .............. 214-437-3355 
WA Bellevue, Quest Mktg. ... , ............ 206-747-9424 
WI Milwaukee, Technlg. SIs. Inc ........... 414-788-5015 
Can Montreal, Que., Norgay Entprs., Ltd. ... 514-932-3233 
Can Ottawa, Ont, Norgay Entprs., Ltd. ..... 613-723-1858 
Can Toronto, Norgay Entprs. Ltd. .......... 416-258-9663 

_~CKNIT·' TWPwmpan, -V.~PR()CX.CTS 

FAX: 201-272-2741 
TECKNIT INTERCONNECTION PRODUCTS, 135 

Bryant Ave, Cranford, NJ 07016, Tel: 201-272-3850, 
TELEX: MC16853079 TCKNT; FSC No.: 07700; Empl.: 40; 
Sis. Mg,: Robert T. Bjomsen .................. C.1564 

Local Sales Offices & Reps 
AZ. Tampa, E.D.s. ........................ 802-438-1547 
CA Grenada Hills, C & W Comp. SIs. ..... 818-388-4032 
CA San Diego, Mesa Engrg. .............. 618-278-8021 
CA Santa Clara, Nova-Tronix ............. 408-727-9530 
CO Longmont Butler Tech. Sis. .......•... 303-651-7703 
FL Maijland, E.I.R., Inc. ................... 305-660-9600 
MI Uvonia, Luebbe SIs. Co. , ............. 313-477-3131 
MN Eden Prairie, E.ll. Elctm.lnnovators ... 612-941-0830 
NJ Union, Meridian Entprs. ............... 201-887-8220 
NY Clarence, R W. Mijscher Co, Inc. ..... 716-758-2350 
TX Dallas, Blackburn Assocs., Inc. ....•... 214-750-8484 
WA Bellevue, Quest Mktg. ................ 206-747-9424 
Can Toronto, Norgay Entprs. .............. 416-258-9683 

TECMAA, INC., 6225 Cochran Rd., Solon, OH 44139, Tel: 
216-348-0600; Empl.: 600; Sis. Mg': Tim Mahoney 

TECNETICS, See Computer Products, Inc. 

TECNETlCS, Computer Products/Tecnetics, 6287 
Arapahoe Ave, Boulder, CO 80306, Tel:· 303-442-3837, 
FAX: 303-444-9437 ...................... 001671-1674 

Refer to Computer Products, Inc, Pompano Beach, FL for 
sales offices, Reps. and Distributors. 

TECO CORP, Bay Ad., P. O. Box A, Winnisquam, NH 03299, 
Tel: 603-524-1998, FAX: 803-524-1899; Empl.: 40-50; Sis. 
Mgr: Sandra Murphy 

TECOM INDUSTRIES. INC. 9324 Topanga Canyon Blvd., 
Chatsworth, CA 91311, Tel: 818-341-4010, TELEX: 69 
8476; FSC No.: 59850001; Empl: 165 

Local Sales Offices & Reps 
CA Mountain View, Disman - Bakner ..... 415-968-3010 
CT Norwalk; Nernarco Assocs. ,.......... 203-852-9117 
FL Orlando, W. A. Brown InSlrs. .......... 305-648-9680 
IL Lake Zurich, Wave Mktg. .. .. .. .. .. .... 312-934-8008 
IA Cedar Rapids, Feller Assocs. ......... 318-364-0566 
MD Severna Pk;, Delmarva Engrg. ........ 301-647-8007 
MO Leesburg, EIR Co ..................... 314-895-4100 
PA Lafayette Hill. M. Lader Co ............ 215-825-3177 
TX A:-!k:gtor., John Houston AsSUG5. . . . . .. 01 i -265-2&3 i 
TX Dallas, Data Mktg. Assocs. . . . . .. .. . . .• 214-661-0300 
Can Ottawa, Ont, Gigatron Assocs. ........ 613-225-4090 

800 North American offices only. F9r worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales. Offices Directory 

TECTROI., INC, 39 Kodiak Cres., Downsview, Ontario, 
Canada M3J 3E5, Tel: 416-630-8108, FAX: 416-638-0553; 
EmpL: 320; SIs. Mgr: Len Kiebanoff 

TED CORP, 11415 Johnson Dr, Shawnee Mission, KS 
66203, Tel: 913-631-6211; FSC /1/0.: 05209; ErnpI.: 48; 
Dist. MgT: Ceral Smith 

TEDEA INC, 8606 Wilbur Ave., Northridge, CA 91324, Tel: 
818-349-6116, TELEX: 499-6137, TWX: 91~24CH)598; 
EmpLE 16; SIs. Mgr: Tony 8malarz 

TEGAL SCIENTIFIC, INC, Box 5905, Concord, CA 94524, 
Tel: 415-827-1054, TELEX: 390053, FAX: 415-827-1189; 
SIs. Mgr: L Rigali 

TEGAM, INC, 7230 N. Ridge Ad., Madison, OH 44057, Tel: 
216-428-7505, TELEX: 205188 TEGAM MOON, FAX: 21& 
428-1066; EmpL: 25; Sis. Mgr: Robert A Radella 

TEKA INTERCONNECTION SYSTEMS, 45 SeIem, 
Providence, RI 02907, Tel: 401-785-4110, TWX: 71~3Bl-
1606, FAX: 401-461-2310; EmpL: 89; SIs. Mgr: John 
Stlness; Dist. Mgr: John Stlness ......... C.1565-1587 

Local Sales Offices & Reps 
CA Downey, Management Mktg. & Sis. ... 213-5~5584 

CA Sunnyvale, W. W. Posey Co. .......... 408-74&0771 
CO Boulder, RG. Entprs., Inc. ............. 303-447-9211' 
FL Tarpon Springs, LP. Sis. .............. 813-934-4744 
IL St Charles, May Assocs., Inc. ......... 312-377-2320 
MA WaHham, Newport Tech. Sis. ......... 617-89().7255 
MN Wayzata, cardinal Sis. ................ 612-475-0041 
NJ pompton Plains, T. A Adamo Sis. ..... 201-835-5344 
TX Houston, Mil-Rep As= ............ 713-444-2557 
WA Bothal~ AID EIctms. .................. 206-481-8555 

Local Distributors 
CA Hayward, KEA Elclms. ................ 415-887-2900 
CA Irvine, Mann Southwest .. .. .. .. .. .. ... 714-3~ 170 
CA Santa Ana, Norstan EIctms. ... . . . . . . .. 800-854-8344 
CA Santa Clara, Cypress EIctms. ......... 408-98().2500 
MA Andover, Aved EIctms. .... .... .. .. .... 617-688-3800 
MA Canton, EP.C, Inc. .................... 617-621-2111 
MI Roseville, Madsion EIctms. ........... 313-778-7640 
MN St Pau~ Shalley-Ragon, Inc. .......... 612-642-2844 
NY Farmingdale, Pride EIctms. ........... 51&293-4020 
NY Ronkonkoma, Conco EIctms. ......... 51&467-8200 
NC Raleigh, Rasco Raleigh............... 918-781-5700 
OH Centerville, LPD.Inc. ................. 513-435-2088 
TX Allen, Prime Distbn. ................... 214-231-0170 
TX Dallas, Cypress EIctms. ............... 214-869-1435 
WA Seattle, Shalley Ragon, Inc. ........... 20&241-1980 

TELEBYTE TECHNOLOGY, INC, Remark Datacom 
Div, 270 East Pulaski Road, Greenlawn, NY 11740, Tel: 
516-423-3232, ~835-3298, TWX: 51 ~22&0449, FAX: 
51&385-8184; EmpL: 48; SIs. Mgr: J. Kramer; Dist. Mgr: 
R Nazario 

TElECOMMUNICATIONS TECHNIQUES CORP, 
444 N. Frederick Ave., Gaithelsburg, MD 20877, Tel: 301-
258-5011, TELEX: 908736, FAX: 301-921-4331 

TELECTRO SYSTEMS CORP, 9&18 43rd Ave., Corona, 
NY 11368, Tel: 718-651-8900, TWX: 51~1-8607 
TELECTRO, FAX: 718-651-4103; FSC No.: 30040; EmpL: 
75; SIs. Mgr: H. Sussman 

TELEDYNE AEROSPACE SY8, 1007 E 10th St, 
Fairmont, MN 56031, Tel: 507-235-3355, 507-235-9712, 
TWX: 91~565-212O, ESYLNK: 62899301; FSC /1/0.: 
24600; ErnpI.: 230; SIs. Mgr: Robert L Johnson 

TELEDYNE ANSONIA, Solderless Connector Div, 
One Riv8lSide Dr, Ansonia, CT 06401, Tel: 203-735-9311, 
TELEX: 963408, ESYLNK: 62877180; FSC /1/0.: 19724 

TELEDYNE CAMERA SY8, 131 N. FIlth Ave., Arcadia, CA 
91006, Tel: 818-359-6691, TELEX: 675-423; FSC /1/0.: 
14440; EmpL: 96; SIs. Mgr: Roy Larson 

TElEDYNE CRYSTALONICS, Teledyne Industries, 
Inc, 147 Sherman St, cambridge, MA 02140, Tel: 617-
491-1670, TWX: 71 0-32~ 1196; FSC No.: 12498;Multiple; 
SIs. Mgr: David Hatfield; Dis/. Mgr: W. J. Kliganilf 

TELEDYNE/GEOTECH, 3401 Shiloh Ad., Garland, TX 
75041, Tel: 214-271-2561, TELEX: 170584; FSC /1/0.: 
99019; ErnpI.: 175 

TELEDYNE GURLEY, 514 Funon St P.O. Box 88, Troy, NY 
12181, Tel: 518-272-6300, TWX: 71~8158; Sis. Mgr: 
G. S. Gordon 

TELEDYNE INET, 2750 W. Lomita Blvd., Torrance,. CA 
90505, Tel: 213-325-5040, TELEX: 67-7226, FAX: 213-
534-2274; EmpL: 700; Sis. Mgr: Fred Tamjidi 

TELEDYNE KINETIcs. Div. of Teledyne, Inc, 410 S. 
CedrosAve., Solana Beach, CA 92075, Tel: 619-755-1181, 
TELEX: 62877770; EmpL: 100; Sis. Mgr: John Schuler 

TELEDYNE MICROELECTRONICS, 12964 Panama St, 
Los Angeles, CA 90066, Tel: 213-822-8229, 213-8~9831, 
TWX: 91~343-7436; FSC No.: 16170; EmpL: 1500; SIs. 
Mgr: W. Kennedy 

TEK-COM CORPORATlON,12OCharcoIAv9.SanJose, TELEDYNE MICRONETICS, 7155 Mission Gorge Rd., 
CA 95131, Tel: 408-435-9515, TELEX: 277216; FSC No.: San Diego, CA 92120, Tel: 619-583-3525, TWX: 91~335-
72242; EmpL: 23; SIs. Mgr: Joseph Gaynor; Dist. Mgr: 2085; EmpL: 120; Sis. Mgr: S. Amarillas 
Robert E Fasano 

TEKNATIONAL INOS, INC, 430 S. Clinton Ave., 
Rochaster, NY 1462~ 1103, Tel: 716-232-1291, FAX: 716-
232-1295; FSC No.: 24227; EmpL: 15; Sis. Mgr: J. D. 

TELEDYNE MICROWAVE, 1290 Terra Bella Ave., 
Mountain View, CA 94043, Tel: 415-968-2211, TWX: 91~ 
379-6939; FSC /1/0.: 24022; EmpL: 500 

Hochhaimer TELEDYNE PHILBRICK, Allied Dr. Ale 128, Dedham, MA 

TEKTITE CORP, 4657 Platt Ad., Ann Arbor, MI48108, Tel: 
313-971-9379; EmpL: 12; SIs. MgT: Bob Sinelli 

TEKTONE SOUND & SIGNAL, 1331 S. Killian Dr. Lake 
Park, FL 33403, Tel: 305-844-2383, TELEX: 51-3438, FAX: 
305-845-1587; FSC /1/0.: 58-1500771; EmpL: 70; SIs. Mgr: 
Tom Hendricks; Dist. Mgr: Tom Hendricks 

TEKTRONIX, INC, P.O. Box 500, 76/260, Beaverton, OR 
97077, Tel: ~9433, TWX: 91~7-8708; FSC /1/0.: 
80009; EmpL: 17,000 

02026, Tel: 617-329-1800, TWX: 71~346-6726; EmpL: 
250 

"'" TELEDYNE RELAYS 

FAX: 213-779-9161 
TEKTRONIX, CAE Systems Divison, 5302 Betsy Ross TELEDYNE RELAYS, Teledyne, Inc., 12525 Daphne 

Drive, Santa Clara, CA 95052, Tel: 408-727-1234, TELEX: Ave., Hawthorne, CA 90250, Tel: 213-777-0077, TWX: 91 ~ 
821378, FAX: 408-~622; EmpL: 300; Sis. Mgr: John 321-4610; FSC No.: 11532; SIs. Mgr: Tom Garland 
Hanrotin .. .. . .. . . . .. . . .. .. . .. .. .. .. .. . . .. .. . .. ... .. a·1598-1608 

TEKTRONIX, INC, Display Devices Operation, P. O. 
Box 500, Beaverton, OR 97077, Tel: 503 627 6868 

TEKTRONIX, INC, Hybrid Components Operation, 
P.O. Box 500, Beaverton, OR 97077, Tel: 503-627-4220, 
TELEX: 151754, TWX: 91~-8708; SIs. Mgr: Fred 
Gautreaux: Dist. Mgr: Waner Kalin 

TEKTRONIX-SIGNAL ANALYSIS UNrr, 1350 Dell Ave., 
/I/o. 104, Csmpbel~ CA 95008, Tel: 408-374-6464, FAX: 
408-374-8467; SIs. Mgr: Rick Wills 

TELCOM INTERNATIONAL, INC, See Hadron, Inc. 

Local Sales Offices & Reps 
AL Huntsville, Advanced Comps. Mktg. ... 205-881-5493 
AZ Scottsdale, Arcom Sis. ................ 602-947-5745 
CA Saratoga, Teledyne Relays ........... 406-99&9944 
CO Englewood, Thorson Rocky MIn ...... 303-799-3435 
CT Stratford, G. Rosen Co. ............... 203-375-5456 
FL Clearwater, HHP Assocs., Inc. ......... 813-797-4447 
FL Pompano Beach, HHP Assocs., Inc. ... 305-971-5750 
FL Winter PI<., HHP Assocs., Inc. ........• 305-740-0320 
GA Doraville, Advanced Cornps. Mktg. .... 404-448-7025 
IL Glen Ellyn, Teledyne Relays .......... 312-858-1090 
IN Kokomo, Schillinger Asso. ............ 317-455-2708 
IA Cedar Rapids, Stan Clothier .Co. ...... 318-365-1717 
KS Olathe, C-Tron ....................... 913-829-0073 
MD Towson, Arbotek Assocs. .............. 301-625-0775 

TELEDY 
MA Marlborough, G. Rosen Co. ........... 617-481-9277 
MN Minneapolis, S. CIo1hler Co. ........... 612-944-3458 
Me St louis, Rothkoph & Assocs. ........ 314-961-4485 
NJ Cranford, Teledyne Relays ............ 201-272-0020 
NM Albuquerque, Reptronix .. .. .. .. .. .. ... 505-292-1718 
NY Mount Vernon, Friedman-SmIth EIctms. 

.. . . .. .. . .. . .. .. .. .. . .. .. .. .. .. .. . .. .. • 914-664-4866 
NY Syracuse, IA Hotze Co. .............. 315-479-6841 
OH Dayton, J.e. Hofstetter Co. ............ 513-29&1010 
OH Medina, J.e. Hofstatter Co. ............ 21 &241-4880 
OR Beaverton, a & P Sis. ................. 503-841-3486 
PA Cheny HII~ Vantage Sis. .............. 808-424-6777 
PA Hickory, J. C. Hofstetter Co. ........... 412-358-2305 
TX Austin, Kruvand Assocs. .............. 512-441-6777 
TX Dallas, Kruvand Asso. ................ 214-437-3355 
TX Houston, Kruvand Asso. .............. 713-78().9710 
lIT San Lake City, Thorson Rocky MIn ... 801-973-7969 
WA Bellevue, B & P Asso. .. ........ .. .. ... 20&454-6571 
Can CalgaJy, Alb., Deskin Sis. . ... ..•.. .. ... 403-46&2106 
Can Edmonton, Alb., Deskin Sis. ..........• 403-46&2106 
Can Mari<ham, On!., Deakin Sis. .. .. .. .. .. .. 416-475-1412 
Can Ottawa, Ont, Deskin Sis. ...... .. .. .. .. 613-729-1099 
Can St Laurent, Que., Deskin Sis. ......... 514-331-2880 
Can Transcona, Man., Deskin SIs. ......... 403-46&2106 
Can Vancouver, Deskin Sis. •.............. 604-324-8343 

Local Distributors 
AL Huntsville, ~ EIctms. . ..•.. .. .. .. 205-837-9300 
AL Huntsville, Tome EIctms. .............. 205-721-1133 
AZ Phoenix, Wyle ........................ 602-249-2232 
AZ Tempe, Tom&-Arizona .. .. ...... .. ..... 602-967-2000 
CA Agoura Hills, Tome EIctms. ............ 818-707-2890 
CA Anaheim, Tom&-Anaheim ...... , ...•.. , 714-937-0911 
CA Calabasas, WyIe...................... 818-~9000 
CA Chatsworth, Tome .. .. .. .. .. .. .. .. .. .. . 818-998-7200 
CA Irvine, WyIe Dist. Grp. ................. 714-883-9953 
CA Rancho Cordova, WyIe ............... 916-838-5282 
CA San Diego, Tome...................... 619-58&1331 
CA San Diego, WyIe Dist. Grp. .. . . • . • . . . . . 619-565-9171 
CA Santa Clara, WyIe Oist. Grp. .......... 408-727-2500 
CA Sunnyvale, Tom&-N. caL .............. 408-734-9888 
CA Torrance, Tom&-West ................. 213-~ 
CO Englewood, Tirne-Colorado ........... 303-799-8851 
CO Thornton, WyIe Dist. Grp. ............. 303-457-9953 
CT Cheshire, Tome ....................... 203-271-3200 
CT Orange, Milgray/Conn. ............... 203-795-0711 
FL Altamonte Springs, ~ EIctms. ... 305-834-9090 
FL Dania, Summit ...... .. .. .. .. .. .. .. .. .. 305-9?0-6253 
FL Deerfield Beach, Pioneer ............. 305-428-8877 

TEKTRONIX 

~.&.c:. ,~:,,,,,, ." ''''', .". -
New and Used Electronic Test Equipment 
Sales - Service - Rental - Leasing 

21418 Parthenia St., Canoga Park, CA 91304 • (818) 998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

RENT/BUY 
ELECTRONIC 

TEST EQUIPMENT 

NBS 
TRACEABLE 

LAB ON PREMISES 

30+ NAME BRANDS 
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TELEDY 
Fl Ft Lauderdale, Tlm&-Fiorida ...••..... 305-974-4800 
Fl Orlando, Tlme/Orlando .....•..•...•.. 305-841-()846 
Fl WInter PIt, Mllgray/Fla ..•.•...••..•.. 305-647-5747 
GA Atlanta, EIecIro-Atr-Georgia ..•..•..•.. 404-351-3545 
GA Atlanta, Mllgray ....•......•..•.....•.. 404-393-9666 
GA Atlanta, Time EIctms. .•.•.•.....•....• 404-984-0126 
GA Norcross, PIon!Ier .•.....••........•.. 404-448-1711 
GA No(cross, Tune EIcIms. .......•.. ,.... 404-448-4448 
IL Bensenville, Milgray ....•.•...... '.' . . . 312-350-0490 
IL Elk Grove Village,PIon!Ier/Chicago • . . 312-437-9680 
Il Wood Dale, Time EIctms. ..•..•......• 312-35(}{)610 
IN Indianapolis, PIon!Ier/lndianapolis·.... 317-849-7300 

. KS OVerland PIt, Milgray/Kansas City .... 913-236-8800 
Me COlumbia, Milgray/Wash •.•......•.•. 301-621-6169 
Me Columbia, Tune EIcIms. . . • . . . . . . . . . . .. 301-964-3090 
Me Gaithersburg, PIon!Ier/Wash. ..••..•.. 301-921-()680 
MA But1ingIon, Milgray/New England ..... 617-272-6800 
MA Peabody, Tune EIcIms. ............... 617-532-6200 
MI livonia. PIon!Ier/Mich. ................ 313-525-1800 
MN Eden Prairie, PIon!Ier ................. 612-944-3355 
MN Edina, Tune EIcIms. .................. 612-835-1250 
MO St Louis, Time EIcIms. ............... 314-391-6444 
NJ Marlton, Milgray/Oelaware Valley ..... 609-983-5010 
NJ PInebrook, Time EIcIms. .............. 201-882-4611 
NY BuIIaIo, Summit Dist ................. 71~7-2800 
NY E Syracuse, Time EIcIms. ............ 315-432-!l355 
NY Farmingdale, MIIgray EIctms. ......... 516-42().9800 
NY Hauppauge. Time EIcIms. ............. 516-273-0100 
NY Pi\1sIord, Milgray . . . . .. .. .. .. . . • . .. • .. . 716-385-9330 
NY Rochester, Summi1 Dist .............. 716-334-6110 
NC Charlotte, PIoneer .................... 704-527-8188 
OH Cleveland, Mllgray/Cleveland ......... 216-447-1520 
OH CIIIveIand. PIoneer ICleveiand ........ 216-587-3800 
OH Dayton. PIoneer/Dayton .............. 513-236-9900 
OH DubHn, Time EIcIms. .......•.•........ 614-761-1100 
OR Hillsboro, Wyle Dist Grp. ....•........ 503-640-8000 
OR Portland, Time EIctms. . . .. . . . .. .. .. ... 503-684-3790 
PA HOrsham, PIoneer/Delaware Valley... 215-674-4000 
PA KJng of Prussia, Time EIcIms. ......... 215-337-()9()() 
PA PIttsburgh. PIoneer/Pittsburgh ........ 412-762-2300 
1)( Austin, PIoneer ....................... 512-835-4000 
1)( Austin, Time EIcIms. .................. 512-339-305 1 
1)( Austin, Wyle .......................... 512-634-9957 
1)( Carrolltown, Time EIcIms. ............. 214-241-7441 
1)( Dallas, Mllgray........................ 214-248-1603 
1)( Dallas, PIoneer S1d. ................... 214-386-7300 
1)( Houston. PIoneer EIcIms. ............. 713-986-5555 
1)( Houston. Time EIctms................. 713-530-0900 
1)( Houston. Wyle .. .. . .. .. .. .. .. . .. .. .. .. 713-879-9953. 
1)( Richardeon, Wyle-Dallas . '" .• •. ... . .. 214-235-9953 
UT Murray,Mllgray/Sait Lake EIcIms. .... 901-261-1688 
UT Salt Lake City, Wyle Dist Grp. ........ 901-974-9953 
UT W. Valley City, Time EIctms. .......... 901-973-8181 
WA Redmond, Time EIcIms. .............. 206-862-1800 
WA W. Valley City, Tune EIctms. .......... 901-973-8181 
can Calgary, Alb., Deskin Sis. . • . . • . • .• . . . . • 403-466-2106 
can Edmonton. Alb.. Deskin Sis. ........... 403-466-2106 
Can Markham, On!., Deskin SIs............. 416-475-1412 
Can Ottawa, On!., Deskin Sis. .............. 613-729-1099 
Can RIchmond. ac., Deskin Sis. .....•..••• 904-273-4963 
Can St LaurenI. Que., Deskin Sis. ......... 514-331-2860 
Can Transcona. Man.. Deskin Sis. •...•..•. 403-466-2106 

TElEDYNE ROTOLITE. P.o. Box 398, Owen, WI 54490, 
Tel: goo.S24-0105, TWX: 711>-986-3017; SIs. Mgt: J. F. 
Stickel 

TElEDYNE SEMICONDUCTOR. 1300 Terra Bella Ave., 
PO Box 7267, Mountain View, CA 94039-7267, Tel: 415-
968-9241, TWX: 911>-379-6494, FAX: 415-967-1590; FSC 
No.: 15818; En1>J.: 200 

Local SaJea. 0fti0e8 & Reps 
CA Agoura. Northern Tech. SIs............ 818-991-()091 
CA Mountain V_, Teledyne Semiconductor . 

.............. '" . . .. .. .. . . .. .. .. . .. .. .. 415-968-9241 
CO Lakawood. CANOAL .................. 303-935-7128 
Me Owinco Mills, Walkan Hovek .. . . • • . . • • 301-356-9500 
MA NoIwood, Teledyne Semiconductor ... 617-769-9420 
NJ Fairfield. Tech. Applications & Mk1g. ... 201-576-4130 
NY Rochester, Micro-Tech MkIg. ......... 914-338-7588 

Local DistrIbutots 
CA EI Monte. Marshallinds. .............. 816-459-5500 
Can PoInte Claire. Que., Future............ 514-694-7710 

"""TELEDYNE SOLID STATE 

FAX: 213-779-9161 
TELEDYNE SOUD STATE, A Div. of Teledyne 

Relays. 12S25 Daphne Ave.. Hawthorne, CA 90250. Tel: 
i.13-T17-wIl, IWX:911>-321-4610; FSCNo.: 63745; SIs. 
Mgt: Tom Garland ....................... a.'602-1608 

Manufacturers and· Sales Offices Directory 
Local Sales Offices & Reps 

AI. Huntsville, Advanced Comps. MkIg. ... 205-881-5493 
AZ Scottsdale, Aroom Sis. ................ 602-947-5745 
CA Saratoga. Solid Slate ................. 408-996-9944 
CO Englewood, Thorson Rocky Min. . . . . .. 303-799-3435 
CT Stratford, G. RO$8Il Co. ............... 203-375-5456 
Fl Clearwater, HHPAssocs.,Inc. ......... 813-797-4447 
Fl Pompano Beach. HHP Assocs., Inc. •.. 305-971-5750 
Fl Winter. PIt, HHP Assocs., Inc. ......... 305-741>-0320 
GA DoravIlle, Advanced Comps. Mklg. .... 404-448-7025 
n. Glen Ellyn. Teledyne Solid Stele ...... 312-858-1090 
IN Kokomo, Schillinger.Assocs. .......... 317-455-2708 
IA Cedar Rapids, Stan Clothier Co. ...... 319-365-1717 
KS Olathe. C-Tron ....................... 913-829-0073 
Me Towson, Arbotek Assocs. ............. 301-825-0775 
MA Marlborough, G. Rosen Co. .... :...... 617-461-9277 
MN Minneapolis. S. Clothier Co. ... . . . . . . . . 612-944-3458 
Me St Louis, RothKopf & Assocs. ........ 314-961-4485 
NJ Cranford, Teledyne Solid Slate........ 201-272-0020 
NM Albuquerque, Reptronlx .. . .. .. . .. .. ... 505-292-1718 
NY Mount Vernon. Friedrnar>-SmHh EICtms. 

NY Syracuse, L A Hotze Co .............. . 
OH Daylon. J. C. Hofstetter Co. . ........ .. 
OH Medina, J. C. Hofstetter Co. .. ........ . 
OR Beaverton, B & PSIs. ................ . 
PA Cherry Hill Vantage Sis. ............ .. 
PA Hickory, J. C. Hofstetter Co. .......... . 
1)( Austin, Kruvand Assocs. ............ .. 
1)( Dallas, Kruvand Assocs. ............ .. 
1)( Houston, Kruvand Assocs. .......... .. 
UT Salt Lake City, Thorson Rocky MIn. . .. 
WA Bellevue, B & P Assocs. ............ .. 
Can Calgary, Alb., Deskin Sis. ............ .. 
Can Edmonton, Alb., Deskin Sis. .......... . 
Can Markham, On!, Deskin SIs. ...... , ... .. 
can Ottawa. On!, Deskin SIs.. ............ . 
Can St Laurent, Que., Deskin Sis. ........ . 
Can Transcona. Man.. Deskin Sis. ....•.... 
Can Vancouver, Deskin SIs. .............. . 

Local Distributors 
Ai. Hun1sville, P_ EIcIms. ........... . 
AI. Huntsville, Time EICtms. ............ .. 
AZ Phoenix, WyIe ...................... .. 
AZ Tempe. Time EIcIms. ............... .. 
CA Agoura Hills, Time EIcIms. .......... .. 
CA Anaheim, Time EIcIms. ............. .. 
CA C8Iabasas. Wyle ..................... . 
CA Chatsworth, Time EIcIms. ............ . 
CA Irvine, Wyle Dist Co. ................. . 
CA Rancho Cordova. WyIe ............. .. 
CA San Diego, Time EICtms. ............. . 
CA San Diego, Wyle Cist Grp. ........... . 
CA Santa Clara. Wyle Dist Grp. ......... . 
CA Sumyvale, Time EICtms. ............ .. 
CA Torrance. Time Elctms. .............. . 
CO Englewood, Time Elctms. ............ . 
CO Thornton, Wyle Dist Grp. ............ . 
CT Cheshire, Time EIcIms. ... : ......... .. 
CT Orange, Milgray/Conn. ............. .. 
Fl Altamonte Springs, Pioneer EIcIms. .. . 
Fl Dania. Summi1 ...................... .. 
Fl Deerfield Beach, Pioneer IFlorida •.... 
Fl Ft Lauderdale, Time EICtms. ........ .. 
Fl Orlando, Time EICtms. .............. .. 
Fl Winter Pk., Milgray/Fla ............. .. 
GA Atlanta, Electro-Air/Georgia ......... . 
GA Atlanta, Milgray ...................... . 
GA Atlanta, Tune EIcIms. ................ . 
GA Norcross, P_ ................... . 
GA Norcross, Time EIcIms. .............. . 
IL Bensenville, Milgray/Chicago .....•.•. 
n. Elk Grove Village. Pioneer IChicago .. . 
II. Wood Dale, Time EIcIms. ........... .. 
IN Indianapolis, Pioneer /Indianapolis ... . 
KS OVerland PIt, Milgray IKansas City ... . 
Me Columbia. Milgray/Wash. ..•.......... 
Me Columbia. Time EIcIms. ............. .. 
Me Gallhersburg. Pioneer IWash. ....... .. 
MA !3urlington. Milgray/New England .... . 
MA Peabody, Time EIctms.' ............. .. 
MI Livonia. P_/Mich. .............. .. 
MN Eden Prairie, Pioneer ............... .. 
MN Edina. Time EIcIms. ................ .. 
MO St Louis, Time EICtms. .............. . 
NJ Marlton, Milgray/Delaware Vallay .... . 
NJ Pinebrook, Time EIcIms. ............ .. 
NY BuIIaIo, Summit Cist ............... .. 
NY E Syracuse. Time EIcIms. .......... .. 
NY Farmingdale, Milgray EICtms. ........ . 
NY Haupauge. Time EIcIms. ............ .. 
NY Pi\1sIord, Milgray .................... .. 
NY Rochester, Summit Dist ............ .. 
NC Charlotte, Pioneer .................. .. 
OH Cleveland, Milgray/Cleveland ........ . 
OH CIavAlanrt, Pi~~/C!e':.'e!e.'":d ...... '. 
OH Dayton, Pioneer IDayton ............ .. 
OH DubHn, Time Elctms. ................. . 

914-664-4866 
316-479-6641 
513-296-1010 
216-241-4890 
503-641-3486 
609-424-6777 
412-356-2305 
512-441-6777 
214-437-3355 
713-781>-9710 
601-973-7969 
206-454-8571 
403-466-2106 
403-466-2106 
416-475-1412 
613-729-1099 
514-331-2880 
403-466-2106 
604-324-8343 

205-837-9300 
205-721-1133 
602-249-2232 
602-967-2000 
818-707-2890 
714-937-0911 
818-881>-9000 
818-898-7200 
714-863-9953 
916-638-5282 
619-588-1331 
619-585-9171 
408-727-2500 
408-734-9888 
213-321>-0880 
303-799-8851 
303-457-9953 
203-271-3200 
203-795-0711 
305-834-9090 
305-92().6253 
306-42~77 

305-974-4800 
305-841-6565 
305-647-5747 
404-351-3545 
404-393-9666 
404-964-0126 
404-448-1711 
404-448-4448 
312-351>-0490 
312-437-9660 
312-351>-0610 
317-849-7300 
913-236-8800 
301-621-6169 
301-964-3090 
301-921-0680 
617-272-6800 
617-532-6200 
313-525-1800 
612-944-3355 
612-835-1250 
314-391-6444 
609-983-5010 
201·882-4611 
716-887-2800 
315-432-!l355 
516-42().96oo 
516;.273-0100 
7f6-385-9330 
716-334-8110 
704-527-8188 
216-447-1520 

513-236-9900 
614-761-1100 

. OR Hillsboro, Wyle Dist Grp. ...........•• 503-641>-6000 
OR Portland, Time EIcIms. ................ 503-684-3790 
PA Horsham. Pioneer/Delaware Valley... 215-674-4000 
PA King of Prussia. Time Elctms. ......... 215-337-()9()() 
PA Pittsburgh, PioneerfPlttsburgh ........ 412-782-2300 
TX Austin, Pioneer ....................... 5.12-835-4000 
1)( Austin, Tune Elctms. .................. 513-339-3051 
1)( Austin, Wylel Austin .................. 512-834-9957 
TX Carrolftown, Time EIcIms. ............. 214-241-7441 
1)( Dallas, Milgray/Dailas ................ 214-248-1603 
1)( Dallas, Pioneer SId. ................... 214-386-7300 
1)( Houston, Pioneer Elctms. ............. 713-988-5555 
1)( Houston, Time Elctms. .. .. .. .. . .. .. ... 713-531>-0800 
1)( Houston, Wyle/Houston .............. 713-879-9953 
1)( Richardson, Wyle/Daiias ............. 214-235-9953 
UT Murray, MilgraylSait Lake EIcIms. ... , 901-261-1688 
UT Saft Lake City, Wyle Dist Grp. ........ 901-974-9953 
UT W. Valley City, Time Elctms. .......... 901-973-8181 
VA Redmond, Time Elctms. .............. 206-862-1800 
WA W. Valley City, Time Elctms. .......... 901-973-8181 
Can Calgary, Alb., Deskin Sis. . . . . . . . . . . . . .. 403-466-2106 
Can Edmonton, Alb., Deskin Sis. ........... 403-466-2106 
Can Markham. On!, Deskin SIs. ............ 416-475-1412 
Can Ottawa. On!, Deskin SIs. .............. 613-729-1099 
Can Richmond, ac, Deskin .SIs. ...•..•.... 904-273-4963 
Can StLaurent,Oue.. Deskin Sis. ...•....... 514-331-2880 
Can Transcona, Man.. Deskin Sis. ......... 403-466-2106 

TELEFUNKEN, See AEG Corp. 

TELEGENIX, INC., Div. of Inductotherm Industries, 
P.O. Box 5550, Cherry Hill NJ 08034, Tel: 609-424-5220, 
TELEX: 6851320 TELGIXUW; EmpL: 85; SIs. Mg,: 
Thomas W. Linton 

TELEMECANIQUE, INC., Allied Control, 100 Relay Rd., 
Plantsville, CT 06479, Tel: 203-621-6771; FSC No.: 5945; 
EmpL: 1200; ·SIs. Mg,: Mark Freyermuth 

TELEMET, Geotel, Inc, 25 Davids Or, Hauppauge, NY 
11788, Tel: 516-436-7260, TWX: 511>-227-9850, FAX: 516-
231-7075; EmpL: 35 

TELEPACIFIC ELECTRONICS CO, INC, 772 N. Twin 
oaks Vallay Road, San Marcos, CA 92069, Tel: 619-744-
4415, ESYLNK: 688065; EmpL: 25; SIs. Mg': Vernon P. 
Cooke 

TELEPHONICS CORPORATION/PRO 
INSTRUMENTS, 770 Park Avenue, Huntington, NY 
11743, Tel: 516-549-8415/6102, TWX: 511>-222-4494; 
FSC No.: 78711, 9N770; Empl.: 45; SIs. Mg,: Jeff Price 

TELESIS CONTROLS CORP, Box 5000, Chillocothe, OH 
45601, Tel: 614-642-5000, TELEX: 24-5451, FAX: 614-
642-2037; EmpL: 61; SIs. Mg,: Chuck Bennett 

TELE-TECH CORPORATION, P.O. Box 790, Bozeman, 
MT 59715, Tel: 406-586-0291, ESYLNK: 313-166, FAX: 
406-587-0653; FSC No.: 62759; EIT1ll: 40; SIs. Mgr: 
CharlesCurlis 

TELETERMINAL CORP, Greenland, NH 03840, Tel: 603-
431-1200; EmpL: 13 

TELEVISION EQUIPMENT ASSOCS, Box 393, So. 
Salem, NY 10590'0393, Tel: 914-783-8893, TELEX: 493 
0698; EmpL: 10 

TELKOOR ELECTRONICS INDUSTRIES, LTD. 510 
Broadhollow Rd., Sle. 307, Melville, NY 11747, Tel: 516-
752-0982, TELEX: 961762, FAX: 516-42().1355; FSC No.: 
S 5417; EmpL: 400; SIs. Mgr: Arik Dotan; Dist. Mg,: Arik 
Dolan 

TEL-LABS 
TEL LABS, INC., Sfernice, Inc., 154 Harvay Ad., PO 

Box 375, Londonderry, NH 03053, Tel: 903-825-8994, 
TWX: 711>-22().1844, ESYLNK: 332592; FSC No.: 
94322;Mulliple; Empl.: 100; Sis. Mg,: Robert D. Brown 
.. .. . .. .. . .. .. .. .. .. .. . .. .. .. .. . .. .. .. .... A.,848, 2030 

Local Sales Offices & Reps 
AZ Tempe, Semper Fi Sis., Inc............ 602-731>-9553 
CA Chatsworth, Raltech .................. 818-701>-0933 
CA Del Mar, Chapman & Chapman ....... 619-755-0412 
CA 5ania Clara. i-Squarea. inc. ........... 406-988-3400 
CO Denver, West, Inc. .................... 303-477-8160 
CT Bloomfield, F.s.1. ...................... 203-243-3122 

802 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory TEXAS 
FL Sf. PetersbuIg, J.C.J. Assocs. ......... 813-343-2679 
IL Downers Grove. Richmar EIec. Corp. 

•...................................... 312-968-0118 
IN Ft Wayne, Den10n Mktg. .............. 219-486-0665 
IA Hiawathe. AId Sis. ...............•..•. 319-393-6392 
MA Lowel~ FSI ........................... 617-459-7399 
MI Jackson, T.P.s. & Assocs. ............. 517-783-1722 
MN PIymouIh, Dunlop ConsIts. ............ 612-544-1070 
NJ PIsca1away, R. P. Luce & Co. ......... 201-752-8750 
NY Henriella, Ossmann Assocs. .......... 716-359-1200 
NY New Hyde PI<., R. P. Luce & Co. . . . .. .. 516-437-4550 
DH Wooster, T.PS & Assocs. ............. 216-264-0971 
PA Wynnewood, Metz-Benham Assocs., Inc. 

....................................... 215-896-7300 
TX Richardson, Pro-Comp Sis. Co ....... 214-669-1500 
WA Bellevue, Olson Ferree & Assocs. . . . .. 206-883-7792 
WI Buller, Richmar EIec. Corp. ........... 414-781-1730 
Can MissisSauga, Ont, Source EIcIms., Inc. 

416-676-0830 

TELMOS, INC. Universal Semiconductor, Inc. 1925 
Zenker Ad., Sen Josa, CA 95112, Tel: 406-436-1906, TWX: 
91()-338-7617, FAX: 406-436-1125; EmpL: 65; Sis. MgT: 
Stephen Pass; DisI. MgT: Stephen Pass 

TELONIC/BERKELEY, Berkeley Inds. Inc. P.O. Box 
277, Laguna Beach, CA 92652, Tel: 714-494-9401, FAX: 
714-497-7331; FSC No.: 04423; EmpL: 50; SIs. MgT: 
Chrtstopher Chrissie 

TELPAR, INC .. 4137 Billy MItchell Rd., Box 796, Addison, 
TX 75001, Tel: 214-233-6631, TELEX: 73-2561, FAX: 214-
233-8947; EmpL: 28; SIs. Mgr: Wm Konrad ... 001107 

TEL TEC, INC. 7890 121h Ave. S. Minneapolis, MN 55425, 
Tel: 612-854-9177, TELEX: 42-301; FSC No.: 57856; 
EmpL: 5; SIs. MgT: Dick Lewis; Dis/. Mgr: Dick Lewis 

TELTONE, 10801-120 Ave. NE, Kirkland, WA 98033, Tel: 
206-827-9626, TWX: 91 ()-449-2862; EmpL: 450; Sis. MgT: 
D. E. Johnson; DisI. Mgr: Mike Arndt 

TEL TRON, INC. ~ Riga Lane, Birdsboro, PA 19508, Tel: 
215-582-2711, TELEX: 4990805, FAX: 215-582-0851; 
FSC No.: 28287; Empl: 20 

TEMESCAL/EDWARDS HIGH VACUUM 1NlL, The 
BOC Group, Inc., 2850 Seventh Sl, Berkeley, CA 94710, 
Tel: 415-841-5720, TWX: 91 ()-366-7386; En1)L: 200 

TEMP-FLEX CABLE, INC. 11 Depot Street, S. Grafton, MA 
01580, Tel: 617-839-5987, FAX: 617-839-4128; EmpL: 12; 
SIs. Mgr: P. Raymond Baril 

TEMPIL DIV. Big Three Inds., Hamitton Blvd., S. Plainfield, 
NJ 07080, Tel: 201-757-8300, TELEX: 138-662, FAX: 201-
757-9273; Empl: 38; Sis. MgT: A. P. Jeanguenin 

TEMPO INSTRUMENT, INC. 87 Modular Ave., 
Conmack, NY 11725, Tel: 516-864-3700, TWX: 51 ()-226-
3787; FSC No.: 07031; Empl: 205 

TEMPOSONICS, MTS Sys. Corp, 111 East Ames Ct, 
Plainview, NY 11803, Tel: 516-349-1950, TWX: 51()-226-
3787; Sis. Mgr: Rudy Leeds 

TEMPTRONIC CORPORATION,.55 Chapel Sl, Newton, 
MA02158, Tel: 617-969-2501, TELEX: 2Q()-119TEMP UR; 
EmpL: 1006; SIs. Mgr: Peter Johnson 

TENNELEC, 601 oak Ridge Tpke., Oak Ridge, TN 37830, 
Tel: 615-483-8405, TWX: 81()-572-1018, FAX: 615-483-
5891; EmpL: 96 

FAX: 201-686-7971 
TENNEY ENGINEERING, 109 Springfield Ad., Union, NJ 

07083, Tel: 2OH!86-7870, TWX: 71()-985-4725; EmpL: 
204 ...•......•................•..••.•..... , ...• 001189 

Local Sales Offices & Reps 
CA Chatsworth, Environment Assocs. ..... 818-709-1230 
CA Santa Clara, Tennay Engrg., Inc. ...... 408-478-0388 
CO Englewood, Tennay Engrg., Inc. ....... 303-798-0955 
FL Winter Springs, Equip. Sis. ....•....... 305-699-4053 
IL Des Plaines, Tennay Engrg., Inc. ...... 312-699-3190 
MD Wheaton, 6rlrnberg Sis. .. . . . . . . . . . . . . . 301-946-2670 
MA Liltleton, Tennay Engrg., Inc. .......... 617-486-3577 

MI Warren, Dietrich & Assoc. . . . . . . . . . . . .. 313-751-4990 
Me Blue Springs, Tenney Engrg., Inc. ..... 816-229-7667 
NJ Union, Tenney Engrg., Inc ............. 201-686-7870 
NY Fayetteville, M. P. Andrews ........... 315-637-3144 
OH Cincinnati, Dietrich & Assoc. .......... 513-984-8924, 
DH Independence, Dietrich & Assocs. . . . .. 216-642-7965, 
PA Pittsburgh, Dietrich & Assoc. .......... 412-892-2992 
TX Garland, Caray, McMahill & Zerbe Co. 

..............•........................ 214-881-1414 

TENOR COMPANY, 17020 w. Rogers Dr. New Bariin, WI 
53151, Tel: 414-782-3800, FAX: 414-782-0005; Empl: 30; 
SIs. MgT: P. Yoblin; Disl. Mgr: P. Yoblin 

TENSOLrrE COMPANY, Subsidiary of Carlisle Corp. 
Old Post Rd., Rle. 9A, Buchanan, NY 10511, Tel: 914-737-
5800, TWX: 71()-573-2341; Empl.: 210; Sis. MgT: William 
Dungan; DisI. Mgr: Jack Swindle 

TENSOR, Box 14843, Austin, TX 78761, Tel: 512-251-4131, 
TELEX: m 4840124; EmpL: 20 

TEN-TEC, INC. InduS1rial Park, Sevierville, TN 37862, Tel: 
615-453-7172, TELEX: 261337 ACTAUR; EmpL: 110; Sis. 
Mgr: Joe Redwine 

TEPRO OF FLORIDA, 2608 Enterprise Rd., Clearwater, FL 
33575, Tel: 813-796-1044; FSC No.: 15915; EmpL: 97; Sis. 
Mgr: Roger C. Mayo; Dis/. MgT: Beverly Mayer 

TERAOO, 1068 Raymond Ave. SL Paul, MN 55108, Tel: 612-
646-2688; Empl.: 12; Sis. Mgr: Don Munson; Dis/, MgT: 
Fred Munson 

TERADYNE CONNECTION SYS., 44 Simon St, Nashua, 
NH 03080, Tel: 803-889-5156, TWX: 71()-226-1431; FSC 
No.: 31413; Empl.: 1,100; Sis. Mgr: D. Murphy 

TERMINAL DATA CORP, 15733 Crabbs Branch Way, 
Rockville. MD 20855, Tel: 301-921-8282; Empl.: 18 

TERMINAL SYS., See A & B Technical Services 

TERRA TECHNLG. CORP. 3660 148th Ave. N.E., 
Redmond, WA 98052, Tel: 206-883-7300, TELEX: 15-
2070, FAX: 206-882-1412; Sis. Mgr: Greg Hoyle, SIs. Mgr. 

TEST & MEASUREMENT SYSTEM~ INC. 2934 
Corvin Drive, Santa Clara, CA 95051, Tel: 408-72()-8877, 
TELEX: 297584 TEAM U~ FAX: 406-720-9643; Sis. MgT: 
So Bjarno 

TN Memphis, Accrabond, Inc. . . . . . . . . . . . .. 801-895-4480 
TX Austin, R. S. Hughes Co. Inc. ......... 512-835-2822 
TX Dalles, R. S. Hughes Co., Inc. ......... 214-351-2300 
TX EI Paso, R. S. Hughes Co., Inc. ........ 915-593-5533 
TX Houston, R. S. Hughes Co., Inc. ....... 713-691-5444 
UT Salt Lake City, R. S. Hughes Co., Inc. .. 801-973-4211 
WA SeetlIe, R. S. Hughes Co., Inc. ......... 206-767-4463 

TETRAGENICS, 55 E Gran~e, P.O. Box 1338, Butte, MT 
59701, Tel: 406-782-9161, FAX: 406-782-8405; Empl.: 40; 
Sis. MgT: Jack Dunn 

TeHex Instruments 

FAX: 215-539-8005 
TETTEX INSTRUMENTS, INC., P.O. Box 281, Fairview 

Village, PA 19409-0281, Tel: 215-539-8050, TELEX: 753-
899 TETTEX; Empl: 100; SIs. MgT: George A. Przybys 
..................•.....•.................. 001326-1328 

Local Sales Offices & Reps 
CA Downey, Randolph IneIs., Inc. ......... 213-803-1407 
CO Parker, Equal EIee., Inc. •.............. 303-841-8982 
FL Daytona Beach Shores, W. Rihm Assoc. Inc. 

....................................... 904-761-7130 
IL Hawthom Woods, Ryan & Assoc. Inc. 

IL Hawthorn Woods, Ryan & Assocs., Inc. 

NJ Englewood, M. J. Seavy & Sons, Inc. .. 
NY Syracuse, M. J. Seavy & Sons, Inc. ... . 
NY Syracuse, M.J. Seavy & Sons, Inc ..... . 
,PA Devault, M. J. Seavy & Sons, Inc. .... . 
TX Houston, R. D. Elb Co., Inc. .......... . 
TX Sen AntoniO, R. D. Elb Co., Inc. ...... . 
WA Mercer Island, Thomson Sis. .....•.... 
Can Lachine, Que., Electrodesign Ltd. ..... . 
Can Que./Montrea~ Las Ventes ELBY .... . 

312-436-2905 

312-436-2905 
201-871-4343 
315-488-0084 
315-488-0084 
215-584-3692 
713-497-8665 
512-734-8221 
206-232-7686 
514-836-4838 
514-367-2097 

TEVELEC, LTD, 977 Pantera Drive. Mississauga, Ontario, 
Canada L4W 2W6, Tel: 416-624-5241, FAX: 416-625-
2462; EmpL: 25; SIs. MgT: Chris Cottrell; DisI. MgT: Earl 
Echlin 

TEXAS INSTRS., INC. Box B09066, Dallas, TX 75380, Tel: 
TEST PROBES, INC., 9178 Brown Deer Ad., San Diego, CA 800-232-3200 (ext 700), TWX: 91 ()-867 -4702; EmpL: 

92121, Tel: 619-459-4197, TELEX: 188946; FSC No.: 80,000 
FK95-3136706; Sis. MgT: Hal Wardein; Dist. MgT_' Hal 
Wardein 

TESTRONICS, 1601-100 N. Glenville Dr. Richardson, TX 
75081, Tel: 214-236-8378, FAX: 214-680-2061; FSC No.: 
62236; EmpL: 30 

~--FLUOROCARBON ETCHANT & ETCHING SERVICE 

FAX: 602-527-0584 
TETRA-ETCH, W. L Gore & Associates, Inc. 1505 

North Fourth Sl, P.O. Box 1389, Flagstaff, AZ 86002, Tel: 
602-526-1290 

Local Sales Offices & Reps 
AZ Flagstaff, W. L Gore & Assocs., Inc. ... 602-526-1290 
DE Newark, W. L Gore & Assocs., Inc. .... 800-441-9972 

Local DIstributors 
AZ Phoenix, R. S. Hughes Co. Inc. ....... 602-266-4800 
CA Gardena, R. S. Hughes Co. Inc. ....... 213-515-4882 
CA Los Angeles, R. S. Hughes Co. Inc ...... 213-245-1221, 

816-5O()-1221 
CA Oakland, R. S. Hughes Co. Inc. ....... 415-652-5044 
CA Riverside, R. S. Hughes Co., Inc. ...... 714-787-9966 
CA Sen Diego, R. S. Hughes Co. Inc ...... 619-578-9880 
CA Santa Ana, R. S. Hughes Co. Inc. ..•.. 714-754-7733 
CA Sunnyvale, R. S. Hughes Co. Inc. ..... 406-739-3211 
CO Denver, R. S. Hughes Co. Inc. ........ 303-371-9440 
CT Glastonbury, V.I.E.lnt~ Inc. ............ 203-659-1399 
FL Ft Lauderdale, R. S. Hughes Co ....... 305-485-1415 
FL Jacksonville, R. S. Hughes Co. .. . . . . .. 904-642-6493 
FL Orlando, R. S. Hughes Co. ............ 305-855-2440 
FL Tampa, R. S. Hughes Co. ............. 813-626-3117 
MN Plymouth, Midwest Circutt Supply..... 612-559-7793 
OR Portland, R. S. Hughes Co, Inc. ....... 503-284-0777 

TEXAS ." 
INSTRUMENTS 

FAX: 508-699-1610 
TEXAS INSTRUMENTS, Con~or Sy~ems 

Division. 34 Forest Street, Attleboro, MA 02703, Tel: 508-
699-3800, 508-699-3450, TELEX: 92-7708, TWX: 71()-
346-0566 ................ B.1027-1029; C·I588-1573 

Local Sales Offices & Reps 
TX Dalles, Texas Instruments............ 214-995-8611 

TEXAS INSTRS., Data Sys. Group, P. O. Box 809063, 
Dallas, TX 7538()-9063, Tel: 1-800-5~7-3500, TELEX: 
73324 TEXINS OAt. TWX: 91()-867-4702; Empl: 80,696 

TEXAS INSTRS. Matla & Controls Grp.34 Forest Sl, 
AHIeboro, MA 02703, Tel: 617-699-3800, TELEX: 92-7708, 
TWX: 71 ()-346-0566 

TEXAS INSTRUMENTS, Data/Image Sensing 
(Opto), P.O. Box 655474 MS 8206, Dallas, TX 75265, Tel: 
214-995-8611, TWX: 91 ()-867-4702; EmpL: 80,000 
Worldwide; Sis. Mgr: Torn Lantzsch; DisI. Mgr: Mike 
Fletcher 

TEXAS OPTOELECTRONICS, INC. 714 Shepherd Dr. 
Garland, TX 75042, Tel: 214-4B7-Q085, TWX: 51()-800-
3654, FAX: 214-276-8059; FSC No.: 63034; EmpL: 70; Sis. 
MgT: Michael Bender 

TEXAS TRANSFORMER CORP. P.O. Box 220, Plano, 
TX 75074, Tel: 214-424-1581; FSC No.: 1181; EmpL: 80; 
Sis. MgT: Felix Smith 
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TEXET 
TEXET SEMICONDUCTORS, 301 Texet Dr, Allen, TX 

75002, Tel: 214-727-1111; TWX: 203943 TEXET UR; Sis. 
Mgr: Kent Paris; Dist. Mgr: Bill Bamsch 

7/EXMATE: INC 

FAX: 619-481-5193 
TEXMATE. INC., 348 s. Cedros Ave., P.O. Box 2000, 

Solana Beach, CA 92075. Tel: 619-481-7177. TELEX: 27&-
247. TWX: 91()'322-1736, ESYLNK: 6203514t; EmpL: 36 
.......... '" .. ... .... . . . . . . . . . . .. . . . . . . ... 001402-1403 

• Texmate employs no sales reps or local salesmen in the 
USA Instead we oller factory direct contact, fast delivery, 
and lower prices. 

Local Sales Offices & Reps 
Inti Taiwan/Taipei, Texmate Taiwan ........... 595-0316 
Inti UK/Guernsey Chnnl. Is~ Texmate Lid. 

. . . . .. . .. .• . . . . ... . .. . .. . .. . . ... .. . . . . .. (0481) 53131 
Inti United Kingdom/W. Midlands, Hobut/Texmate 

.. . .. .. .. . .. ... . .. .. .. . . . . . . .. .. . .. . ... (0922) 640003 

Local Distributors 
Inti Asia/Taipei. Texmate Inc. (Taiwan Branch) 

...................................... 886-2'5917665 
Inti Australia, Braernac Ply. Ltd ................ 669 3255 
Inti France/Paris, AK Electronique .. . .. . .. .. .. 575-53-53 
Inti Spain/Barcelona, Ferna Electronica SA ... 692 3519 
Inti W. Germany/Quicl<bom, AHred Neye Enatechnik 

............................................ l00~~ 
Can Edmonton, R H. Nichols Co. LId. ...... 403-432-7746 
Can Montreal. R H. Nichols Co. Ltd ....... 514-337.(J425 
Can Ottawa, R. H. Nichols Co. Lid. ......... 613-236-7077 
Can Sweden/Skarholmen, Amerikanska Teleprod 

.................................. 87 100620/109950 
Can Toronto. R H. Nichols Co. Lid. ........ 416-851-8871 

TEXSCAN INSTRUMENTS, Texscan Corporation, 
3169 N. Shadeland, Indianapolis, IN 46226, Tel: 317-545-
4196, TELEX: 27-2110, TWX: 810-341-3184, FAX: 317-
547-2496; FSC No.: 23042; Empl.: 160; Sis. Mgr: John 
Shaw. SIs./MkIg. Mgr.; Dist. Mgr: John Shaw 

TEX-TECHS CONNECTORS, NOIWesco. 2633 Plastics 
Dr, Gastonia, NC 28053, Tel: 704-666-9161, FAX: 704-
667-0577; EmpL: 150; SIs. Mgr: R Prindle; Dist. Mgr: R 
Prindle 

TEXTOOL TEST & INTERCONNECT PRODS. 
DEPT., 3M Electronic Products Division. 1001 
Fountain Parkway, Grand Prairie, TX 75050, Tel: 214-847-
0392; Sis. Mgr: Jim Stoddart 

TEXTRO, P.O. Box 381, Greer, SC 29652-0381, Tel: 803-
87~0752; EmpL: 15; SIs. Mgr: Frank Pellatt 

T -F ELECTRONICS, 4903 Commercial Park Dr, Austin, TX 
78724-2638, Tel: 512-926-8926. TELEX: 988 300. FAX: 
512-926-8210; FSC No.: 50307; EmpL: 6 

THALER CORP., 10940 N. Stallard PI., Tucson, I>Z 85737, 
Tel: 802-742-5572, TELEX: 825193; FSC No.:' 70770; 
Empl.: 7; SIs. Mgr: Monika Olschawski 

THERMACORE INC •. 780 Eden Road, Lancaster, PA 
17601, Tel: 717-_6551, FAX: 717-~797; EmpL: 44; 
SIs. Mgr: Don Emst ........................... C-1698 

Theta·J 
Over 

8.000.000 
Relays & 
SWitches 
In Stock 

e La~~~st 
Relay & 

•• Switches 
P'/ Olst(lbutor 

"" ~ In the World 
,~-~ 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers.and Sales Offices Directory 
Local Sales Offices & Reps 

CA San. Franciso, Shew-Tech ............ 4!5-961-4775 
MA LeXington, Z,eco Inc. .................. 617-661-8300 

THERMO ELECTRIC. 109 Fifth St, Saddle Brook, NJ 
07662, Tel: 201-843-5800, TELEX: 178127,FAX,201-843-
7144; EmpL: 375 

THERMAL AMER. FUSED QUARTZ, Route 202, THERMOELECTRICS, See TECA 
Montville, NJ 07045, Tel: 201-334-7770, FAX: 201-334-
4523; Empl.: 65; SIs. Mgr: GA Miller THi:RMOLAB, 14713 KeswiCk St, N. Hollywood, CA 91805, 

Thennalloy Inc. 
The Innovator in semiconductor accessories. , 

FAX: 214-241-4656 
THERMALLOY. INC., 2021 W. Valley View, P. O. Box 

810939, Dallas, TX 75381-0939, Tel: 214-243-4321, 
TELEX; 203965; EmpL: 248; SIs. Mgr: L8rry Marshall; Dis/. 
Mgr: Usa Wilson .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... C-1699 

Local Sales Offices & Reps 
AL Huntsville, Montgomery Mktg., Inc. .... 205-83().0498 
AZ. Phoenix, Integrated Sys. & OVe. SIs; ... 602-971-6251 
CA Mountain Viaw, Straube Assocs. ...... 415-964-6526 
CA San Diego. Interstate MkIg. Assocs. ... 61~693-3220 

CA Woodland Hills, Interstate Mklg. Assocs. 
....................................... 818-883-7600 

CO Denver, Undberg Co. ................. 303-758-9033 
FL Maltland, EIA, Inc. .... .. .. .. .. .. .. .. ... 305-66()'9600 
GA Norcross, Montgomery Mklg., Inc. ..... 404-447-6124 
10 Boise, N. R Schultz Co.. .. .. .. .. .. .... 208-377-8686 
IL Elk Grove Village, Oasis SIs. Corp. .... 312-64()'1850 
IN Ft Wayne, RO. Whitesell & Assocs. .. 219-432-5591 
IN Indianapolis, RO. Whitesell & Assocs. 

....................................... 317-35~92B3 

IN Kokomo, RO. Whitesall & Assocs. .... 317-457-9127 
KS Overland Park, Spectrum SIs. ......... 913-648-8811 
KY Peewee Valley, RO. Whitesell & Assocs. 

.. .. .. .. .. . • . .. .. .. . . . . . . .. .. . .. .. .. . .. 502-241-1441 
MI Grand Blanc, R O. Whitesell & Assocs. 

. .. . .. . .. . .. .. .. . .. . . . . . . . . .. . .. .. .. . .. 313-695-0770 
MI Grand Rapids, A.O. Whitesell & Assocs. 

........................................ 616-942-5420 
MI Southfield, RO. Whitesell & Assocs. .. 313-55~5454 

MI St Joseph, RO. Whitesell & Assocs... 616-983-7337 
MN Minneepolis, Comstrand, Inc. . . . . . . . . .. 612-788-9234 
Me Hazelwood, Spectrum Sis. ............ 314-731-5151 
NH Salem, Sales Engrg. Co., Inc. . . . • . . . . . • 803-893-5521 
NJ Cheny Hili, Trinkle SIs., Inc. ........... ~ 795-4200 
NM Albuquerque, Undberg Co. .. .. .. .. .... 505-881-1000 
NY fthace, Bob Dean, Inc. ................ 607-257-1111 
NY Melville, Comtronic Assocs. ........... 516-24~0505 

NY Wappinger Falls, Bob Dean, Inc. ...... 914-297-6400 
NC Raleigh, Montgomery Mklg., Inc. ...... 91~1-0010 
OH Cincinnati, RO. Whitesell & Assocs. . . • 513-521-2290 
OH Cleveland, RO. Whitesell & Assocs. .. 216-447-9020 
OH Columbus, RO. Whitesell & Assocs. .. 614-888-9396 
OH Dayton, RO. Whitesell & Assocs. ..... 513-298-9546 
OK Tulsa, Ion Assocs. .................... 918-664-0186 
OR Beaverton, N. R Schultz Co ........... 503-643-1644 
PA Pittsburgh, RO. Whitesell & Assocs.. .. 412-963-6161 
TX Austin, Ion Assocs. ................... 512-331-7251 
TX Grand Prairie, Ion Assocs. ............ 214-647-8225 
TX Houston, Ion Assocs. ................. 713-537-7717 
UT Saft Lake City, Undberg Co. .......... 801-277-2843 
WA Bellevue, N. R Schultz Co. . . . . . . . . . . . . 206-454'0300 
WI Brookfield, Oasis Sis. Corp ............ 414-782-6660 
PR San Juan, Electronic Tech. SIs., Inc. ... 809-720-3661 
Can Mississauga, Ont, Tech-Trek Ltd ..... 416-236-0319 

THERMAX.WIRE CORP. 32-02 Linden PI. Flushing, NY 
11354-2697, Tel: 718-93~B300, TELEX: 645587, TWX: 
71()'582-2551; FSC No.: 12814; Empl.: 220; Sis. Mgr: R 
Prusak 

FAX: 419-756-4542 
THERM-D-DISC, INC. SUb. Emerson Elec. Co, 1320 

South Main St, P. O. Box 3536. Mansfield, OH 44907, Tel: 
41~758-5911, TELEX: 987455 

THERMODYNE INTERNATIONAL LTD. 20850 S. 
Alameda. Long Beach, CA 90810, Tel: 213-803-1976; FSC 
No.: 29724; EmpL: 10()'12O; Sis. Mgr: WafterWoW 

Tel: 818-787-4084; FSC No.: 09152 

THERMOMETRICS, INC, 808 U.s. Hwy. 61, Edison. NJ 
08817-4695. Tel: 201-287-2870, TELEX: 844-387, FAX: 
201-287-8847; FSC No.: FSCM 5B09O; IimpL: 150; Sis. 
Mgr: John Carter, Jr. 

THERMONICS, INC. 3350 Scott Blvd, Bldg. 32, Santa 
CI8f<I, CA 95054, Tel: 408-496-6B3B, TELEX: 172-353; SIs. 
Mgr: Curt Blackmon; Dist. Mgr: Curt Blackmon 

THERMOSEN, P.O. Box 1254, Stamford, CT 00904, Tel: 
203-324-6125, TELEX; 965846, FAX: 203-325-0798; FSC 
No.: 00428; EmpL: 33 

Local Sales Offices & Reps 
CA San Carlos. EIcIm. Engrg. Assoc. ,.... 415-593-2189 
CA Santa Monica, REP Assoc. .. .. .. .. .. .. 213-452-3445 
CO Denver, Lindberg Co. ................. 303-758-9033 
FL Plantation, Electro Mechanical Standards 

....................................... 305-587-7146 
MA Newton, NormeII Assocs. ............. 617-969-5478 
MN MinneepoHs,lntL Sis. Co ............... 612-831-8423 
Me St Louis, Abrams & Assocs. .......... 314-57~7 
NM Albuquerque, Lindberg Co............. 505-881-1006 
OH Cincinnati, John O. Olsen Co. ......... 513-922-8885 
OH Cleveland, John O. Olsen Co. . . . . . . . . . 216-662-3454 
OR Beaverton, Advanced Power Prods. ... 503-646-0994 
PA Glenside, EIcom, Inc. ................. 215-885-1715 
PA Pittsburgh, John O. Olsen Co. . . • . . . . .. 412-27~.2550 

UT Saft Lake City, UndbeIg Co. .......... 801-477-2643 
VT Bennington, Magyar Assocs. . . . . . . . . . . 802-442-5858 
WA Redmond, Advanced Power Prods. ... 206-885-0881 

THERMOTECH, Div. of FL Industries, Inc., 1203 S. 5th 
St, Hopkins, MN 55343, Tel: 612-933-9400, TELEX: ~ 
0414; EmpL: 605; SIs. Mgr: Gene Christiansen 

THERMOTRON INDUSTRIES, A Venturedyne, Ltd 
Co, 291 Kollen Park Dr. Holland, MI49423, Tel: 615-392-
1491, TWX: 81 ()'292-6164, FAX: 616-392-5643; SIs. Mgr: 
John Condon/Don Lindeman 

THETA-J CORPORATION, 8 Corporate P~ 107 Audobon 
Ad, Wekelield, MA 01880, Tel: 617-248-4000, TELEX: 881-
7300, FAX: 617-246-1356; ErnpL: 75; SIs. Mgr: WilHam 
Riedel 

THICKFILM INTERNATIONAL, At 1-Box 85-0, Indian 
Head, MD 20640, Tel: 301-375-7400; EmpL: 21; Sis. Mgr: 
P. Gundotra 

THIELEX PlASTIC CORP. See rrw Thielex 

THINCO DIV., HULL CORP. Davisville Ad, Hatboro, PA 
19040, Tel: 215-672-7800, TELEX: 85().296-3600, FAX: 
215-672-7807; FSC No.: 00405; EmpI.: 8; SIs. Mgr: John 
LHull 

THIRD DOMAIN, INC. P.O. Box 17588, Tucson, 1>Z85731-
7588. Tel: 602-29().1820, TELEX: 275008; EmpL: 11; SIs. 
Mgr: Kelll Dayton 

THIRD WAVE INSTRUMENTS, INC. 268 B Csmbridge 
St, BurUngton, MA 01803, Tel: 617-273-0779, TELEX: Mel 
6503005552; EmpL: 12; SIs. Mgr: Daniel C. Wiswell 

THOMAS & BETTS CORPORATION, 1001 Frontier 
Road, BrIdgewater, NJ 08807, Tel: 201-685-1600, TELEX: 
324899, TWX: 701-460-9230, FAX: 201-707-2704; FSC 
No.: 59730; EmpL: 2000; SIs. Mgr: Rich Kampf 
.............................. , .. .. .. . ..... C-1575-1577 

Local Sales Offices & Reps 
CA Irvine, Thomas & Betts Corp. ......... 714-476.Q430 
CA San Jose, Thomas & Betts Corp. ..... 406-248-9111 
IL Naperville, Thomas & Betts Corp. ..... 312-357.(J404 
MA Norwel~ Thomas & Betts Corp. ....... 617-871-6204 
Can Mississauga, Ont, Thomas & Betts Corp. 

....................................... 416-888-1010 

Local Distributors 
AL Huntsville, Hall-Mark . . . • . . . . . . . . . . . • . . 205-937-8700 
AL Huntsville, Marshell Inds. ....••.....•. 205-881-9235 
AZ. Phoenix, EIctm. Supp.................. 802-278-1199 
I>Z Phoenix, Half.Ma/k ................... 802-437-1200 
I>Z Tempe, Time EIcIms. ................. 602-967·2000 
vn ;"-riULltnl,-., Tinft1i;;icirll::i. ••.••• ~ ••. '.; .•. 114-W7--09'1 
CA Canoga Pk., Half.Ma/k ................ 818-716-7300 
CA Chatsworth, Time Elclms. .. .. .. .. .. .. . 818-998-7200 
CA Citrus Hgts., Hall-Mark/Sacramento .. 916-722-86do 
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Manufacturers and Sales Offices Directory 
CA EI Monte, M8IShail EIctms. . . • . . • . . . . . . 818-442-7204 
CA Irvine, Marshall EIctms. ............... 714-859-5050 
CA Milpitas, M81Shail EIctms. .....••.•.... 408-493-9600 
CA RIVerside, EIctm Supp. ............... 714-683-7300 
CA Sacramen1o, Marshall EIctms. ........ 916-635-9700 
CA San Diego. Hall-Mark ................. 619-268-1201 
CA San Diego. M8IShail Elctms. .......... 619-578-9600 
CA San Oiego,l1me EIctms. .............. 619-586-1331 
CA San Jose, Hal~Mark .................. 408-432-0900 
CA Sunnyvale, l1me EIctms. . . . . . . . . . . . . .. 408-734-9888 
CA Torrance, Hal~Mark .................. 213-217-8400 
CA Torrance, l1me Elctms. ............... 213-32<Hl880 
CA Tustin, Hall-Mark ..................... 714-669-4100 
CO Englewood, Hell-Mark ................ 303-790-1662 
CO Englewood, l1me EIctms. ............. 303-799-8851 
CO Thornton, M8IShail IneIs. .•........•..• 303-451-8383 
CT Cheshire, l1me Elctms. ............... 203-271-3200 
CT Wallingford, Marshall Elctms. ......... 203-265-3822 
FL Altamonte Springs, Plo~ .•......... 305-834-9090 
FL Clearwater, Hal~Mark . . . . . . . . . • . . . . . . . 813-530-4543 
FL Deerfield Bch., Pioneer ..........•.... 305-428-8877 
FL Fl Lauderdale, l1me EIctms. .......... 305-974-4800 
FL Orlando, Hal~Mark .. .. .. .. .. .. .. .. .... 305-855-4020 
FL Orlando, l1me Elctms. ................ 305-841-6565 
FL Pompano Bch., Hall-Mark ............. 305-971-9280 
GA Atlanta. l1me EIctms.1 Atlanta ......... 404-448-4448 
GA Norcross, Hall-Mark .................. 404-447-8000 
GA Norcross, M8IShail Elctms. ........•.. 404-923-5750 
IL Chicago. Hal~Mark ................... 312-860-3800 
IL Elk Grove VL Pioneer ................ 312-437-9680 
IL Schaumburg. M8IShali/Chicago ...... 312-490-0155 
IL Wood Dale, l1me/Chicago ........... 312-35!Hl610 
IN Indianapolis, Pioneer/lndiana ......... 317-849-7300 
KS Lenexa, Hal~Mark/Kansas City . . . . . .. 913-888-4747 
MD Columbia, Hall-Mark ............ . . . . . . 301-988-9800 
MD Columbia, TIme Elctms. .. .. .. .. .. .. ... 301-964-3090 
MD Gaithersburg. M8IShailineIs. .......... 301-840-9450 
MD Gaithersburg. Pio~ ................ 301-921-0660 
MA Boston, Hell-Mark Elctms./Boston .... 617-935-9777 
MA Boston, Marshall Elclms. .. .. .. .. .. .. .. 617-658-0810 
MA Peabody, l1me EIctms. ............... 617-532-6200 
MI Grand Rapids. Pio~ .. .. .. .. .. .. .. .. 618-698-1800 
MI Livonia, Marshall/Michigan ........... 313-525-5850 
MI Livonia, Pioneer/Michigan ............ 313-525-1800 
MI Minneapolis. Hal~Mark/Minnesota . . .. 612-941-2800 
MN Minnetonka, Pioneer .................. 612-944-3355 
MO Sl Louis. HaI~Mark ................... 314-291-5350 
MO Sl Louis. l1me Elctms. ............... 314-391-6444 
NJ Fairfield, HaI~Mark .................... 201-575-4415 
NJ Ml Laure~ Hall-Mark .. .. .. .. .. .. .. .... 609-235-1900 
NJ Pinebrook, l1me Elctms. ....•......... 201-882-4611 
NY Farmingdale, Iris EIctms. .. .. .. .. .. .... 516-420-8400 
NY Hauppauge, l1me Elctms.............. 516-273-0100 
NY JohnsonCity,Marshalilnels. .......... 607-798-1611 
NY Ml Vernon, OAR Indl. Elclms. ......... 914-699-2224 
NY Rochester. Marshalllnds. ........•.... 716-235-7620 
NY Rochester, Simcona Elctms. .......... 716-328-3230 
NY Syracuse, l1me Elctms. ............... 315-432-0355 
NC Charlotte, Pioneer .................... 704-527-8188 
NC Charlotte, l1me EIctms. ............... 704-522-7600 
NC Raleigh, Hal~Mark .................... 919-872-{)712 
OH Cleveland, Hall-Mark . . . . . . . . . . . . . . . . .. 216-349-4632 
OH Cleveland, Pioneer ................... 216-587-3600 
OH Dayton, Marshall IneIs. ................ 513-898-4480 
OH Dayton, Pioneer ...................... 513-236-9900 
OH Solon, M8IShail IneIs................... 216-246-1788 
OH Worthington, HaI~Mark ............... 614-888-3313 
OK Broken Arrow, Hall-Mark .............• 918-251-1108 
OR Beaverton, Almac Elctms. . . • . . . . . . . . . . 503-629-8090 
OR Portland, l1me Elctms. ........•....... 503-684-3780 
PA Horsham. Pioneer .................... 215-674-4000 
PA King of Prussia, l1me Elctms. .•....... 215-337-0900 
PA Pittsburgh, Pioneer ................... 412-782-2300 
TX Austin, HalI-Mark ..................... 512-258-8848 
TX AUs1in, Pioneer ....................... 512-835-4000 
TX Carroillon, Marshall Inds. .......•..... 214-233-5200 
TX Dallas. HaI~Mark ..................... 214-553-4300 
TX Dallas. Pio~ ....................... 214-388-7300 
TX Houston,Hall-Mark ................... 713-781-6100 
TX Houston, Pioneer ..................... 713-988-5555 
TX Stafford, Southwest Elctms. ... . . . . . . .. 713-24D-4000 
UT Salt Lake City, M8IShail Iods. ......... 801-485-1551 
UT Salt Lake City, l1me Elctms. .......... 801-973-8181 
UT W. Valley, HaI~Mark .................. 801-268-3779 
WA Bellevue, Almac EIctms. .............. 206-843-9992 
WA Bellevue, Marshall Iods. ............... 206-747-9100 
WA Spokane, Almac Elctms. .............. 509-924-9500 
WI Milwaukee, Hal~Mark ................. 4J4-797-7844 

THOMAS ELECTRONIcs. INC, 100 Riverview Dr. 
Wayne, NJ 07470, Tel: 201-696-5200, TWX: 310-685-
3326, FAX: 201-696-8298; FSC No.: ;01852; EmpL: 380; 
Sis. Mg,: Bruce Piagel, VP SIs. 

THOMSON ELECTRON TUBES & DEVICES CORP., 
Special Products Div, 550 Mount Pleasant Ave., Dover, 
NJ 07801, Tel: 201-328-1400, TWX: 510-601-3852, FAX: 
201-328-1747; Sis. Mgr: Patrick Stromboni 

THOMSON PASSIVE COMPONENTS CORP, 6203 
VarielAve., Un~A. Woodland Hills. CA 91367, Tel: 818-887-
1010, TELEX: 3719759, TWX: 310-371-9759; EmpL: 150; 
Sis. Mgr: Geoff Edge 

THORDARSON MEISSNER, Components Corp. of 
Amer. Electronic Center, Ml Carme~ IL 62863, Tel: 618-
262-5121, TWX: 510-525-2254; FSC No.: 96256; EmpL: 
600; Sis. Mgr: Ken Harris 

THOR ELECTRONICS, 321 Pennsylvania Ave., Unden, NJ 
07036, Tel: 201-486-3300, TELEX: 138 968, FAX: 201-
486-0923; EmpL: 50; Sis. Mgr: Jack Rose 

THORN EMI GENCOM INC. 23 Madison Rd., Fairfield, NJ 
07006, Tel: 201-575-5586, TELEX: RCA 221236 TEG~ 
FAX: 201-575-8717; EmpL: 25; Sis. Mgr: Michael R Avery 

THORN EMI TECHNLG. INC., 8601 Dunwoody P~ 
Atlanta, GA 30350, Tel: 404-587-0017, 800-243-2572, 
FAX: 404-587-3791 ............................ 001329 

Local Sales Offices & Reps 
CA Irvine................................. 714-261-0141 
MA Framingham.......................... 617-875-5858 
NM Albuquerque ......................... 505-884-0541 
OH Columbus.... .. .. .. .. .. .. .. ... .. .. ... 614-459-2890 
PA PhiladelPhia.. .. .. .. .. • .. . .. .. .. .. . ... 609-428-6060 
TX Dallas ................................ 817-481-4087 
VA Manassas............................ 703-631-1766 

3M CO, see listing under letter "M" 

THUNDER SCIENTIFIC CORP. 623 Wyoming s.e. 
Albuquerque, NM 87123, Tel: 505-265-8701, 800-872-
7728; EmpL: 26; SIs. Mgr: J. L Bennewitz 

TIDEWATER TECHNOLOGICAL, INC. 611 Indus1rial 
Pk. Dr. Newport News. VA 23602, Tel: 804-874-2800, FAX: 
804-874-7890; EmpL: 30 

TIF INSTRUMENTS, INC., 9101 N.W. 7th Ave., Miami, FL 
33150, Tel: 305-757-8811; EmpL: 500; Sis. Mg,: Tom 
Wolff; Dist. Mgr: Jim Hilfinger 

Til INDUSTRIES INC. 1385 Akron st Copiague, NY 
11726, Tel: 516-789-5000, TELEX: 144631, FAX: 516-789-
5063; SIs. Mgr: Jim Roach 

TIL-TEK LIMITED, 500 Van Buren st P.O. Box 550. 
Kemptville, Ontario, Canada KOG lJO, Tel: 613-258-5928, 
TELEX: 0534370 OTT; Sis. Mgr_' Steve 111ston 

TIMBER-TOP, Hopkins Rd., Box 517E, Watertown, CT 
06795, Tel: 203-274-6706; FSC No.: 06773; Empl.: 5; SIs. 
Mgr: W. E. Fischer 

TIMECO, INC, 1035 - 26th st P.O. Box 8036, Huntingfon, 
WV 25705, Tel: 304-523-5149; EmpL: 7; Sis. Mg,: James 
E.Myers 

TIME LOCK. INC, 87 Water Mill Lane, Great Neck, NY 
11021, Tel: 516-487-0690, FAX: 516-487-0927; EmpL: 6; 
SIs. Mg,: Emie Odierna 

TIMEPLEX, INC. 400 Chestnut Ridge Rd., Woodcliff Lake, 
NJ 07675, Tel: 201-930-4600, TELEX: 178200, TWX: 710-
990-7270; FSC No.: 7035-0001; Empl.: 15000; SIs. Mg,: 
Rick MacPherson 

TITAN AC POWER SYSTEMS, See Compact Power 
Co. 

TITAN TECHNOLOGIES, INC. 310 W. Ann, Ann Arbor, MI 
48104, Tel: 313-662-7777, TELEX: 757689; Sis. Mgr: Rob 
Risser 

TfTCHENER, E. H. & CO, 1 nchener PL Binghamton, NY 
13902, Tel: 607-772-1161, TWX: 510-252-1985; Empl.: 
235 

TIW SYSTEMS, INC. 1284 Geneva Drive, Sunnyvale, CA 
94089, Tel: 408-734-3900, TELEX: 346352, FAX: 408-734-
9012; EmpL: 100 

TMC SYSTEMS (ARIZ) INC., See Dale Electronics, 
Inc. 

Distributor 

TOCOS 
TNR TECHNICAL, INC. 402-8. N. Lake Blvd., AItamonta 

Springs, FL 32701, Tel: 305-767-2411, FAX: 305-767-
2414; EmpL: 6; SIs. Mgr: Wayne Thaw 

TOBE DEIJTSCHMANN LABS, INC. 550 Turnpike st 
Canton, MA 02021, Tel: 617-82B-3386, TELEX: 92-4427; 
FSC No.: 21968; EmpL: 30; SIs. Mg,: T. Deutschmann, Jr. 

TOCOSAMERICA 

FAX: 312-364-7317 
TOCOS AMERICA, INC., Tokyo Cosmos Electric 

Co., Ltd., 565 West GoW Road, ArIingfon Heights, IL 
60005, Tel: 312-364-7277, TELEX: 62932147; EmpL: 
2,000; SIs. Mgr: Joseph D. Tanney ...... A·2100-2101 

Local Sales Offices & Reps 
AL Huntsville, EIectrarnark, Inc. ........... 205-539-7040 
CA Santa Clara, SyneIect Mktg. Co. . . . . . . . 408-244-9900 
CT Washingfon, Tri-Com Assocs. .. .. .. .. . 203-868-7027 
FL Altamonte Springs, Semtronic Assocs.. Inc. 

. . . . .. . .. .. . . .. .. . .. . .. .. . .. . .. .. .. .... 305-831-8233 
FL Altamonte Springs, Semtronics Assocs.. Inc. 

.. .. .. . . . .. .. .. . .. . .. .... 305-831-8233,800-432-{)2oo 
FL Clearwater, Semtronic Assocs. Inc. .. . . 813-461-4675 
FL Clearwater, Semtronics Assocs.. Inc. .. 813-461-4675 
FL Fl Lauderdale, Semlronic Assocs. Inc. 

....................................... 305-731-2484 
FL Fl Lauderdale, Semlronics Assocs.. Inc. 

....................................... 305-731-2484 
GA Norcross, Electramark, Inc. . . . . . . . . . . . . 404-446-7915 
IL Downers Grove, Momek Sis. ..•. . . . . . . 312-963-8400 
IN Indianapolis, OM Assocs. ............. 317-842-4424 
IA cedar Rapids. C8hil~ Schmitz & Howe, Inc. 

....................................... 319-377-8219 
MA Burlington. Tri-Com Assocs. .......... 617-272-8163 
MA Framingham. Gallagher Assocs.. Inc. .. 617-626-2346 
MI Grand Rapids, Miltimore Sis. .......•.. 616-942-9721 
MI Grand Rapids, Miltirnore SIs., Inc. ..•.. 616-942-9721 
MI Novi, Miltimore Sis. ................... 313-349-0260 
MI Novi, Miltimore SIs., Inc. ... . • . . . . . . . . .. 313-349-0260 
MN Minneapolis, Norths1ar Camps. ....... 612-553-1888 
MN Minneapolis, Norths1ar Camps.. Inc. ... 612-553-1888 
NJ Medford, Delaware Valley Elctms. . . . .. 609-654-6028 
NY Endwel~ Reagan/Compar Albany, Inc. 

607-754-2171 
NY Islandia, Schmitt IndL Mktg. Corp. ..... 516-582-5888 
NY Rochester/Buffalo, Reagan/Compar 

.. .. . .. . .. .. . .. .. . . . .. . . .. . .. . .. . .. .. .. 716-271-2230 
NY Syracuse, Reagan/Compar ........... 315-732-3775 
OK Tulsa, B & R EIctms. .................. 918-865-7666 
OR Portland. Harry Levinson Co. ..... '.' . .. 503-245-1902 
TX Hous1on, B & R EIctms. .... .. • .. .. .. .. 713-682-5448 
TX Plano, B & R EIctms. ................. 214-985-0028 
WA Seattle, Harry Levinson Co. ........... 206-382-1300 
Can Islington, Ont, Pipe Thompson Ltd. ... 416-236-2355 
Can Montrest. Que., Versatech Electronique, Inc. 

....................................... 514-481-0196 

Local Distributors 
CA Van Nuys. EW EIctms. ................ 818-782-9020 
FL Fl Lauderdale, Reptron Elctms, Inc. .. 305-735-1112 
FL Tampa. Reptron EIctms., Inc. ...•....•. 813-855-4656 
GA Norcross, Reptron Elctms., Inc. . . . . . . •. 404-446-1300 
IL Schaumburg. QPS Elctms, Inc. .....•. 312-884-6620 
IL Schaumburg. Reptron Elctms, Inc. .... 312-882-1700 
IN Indianapolis, MAR EIctms. ............ 317-633-8699 
MI Livonia, Reptron EIctms., Inc. ........ " 313-525-2700 
MN Minneapolis. K & H EIctms. DisIbg. Corp. 

.. .. . . .. .. .. . .. .. .. .. . ... 612-553-1312,800-328-8515 
MN Minneapolis. K & H EIctms. Dis1r. Co. 

MN 
MN 
NJ 
NJ 
NY 
NY 
OH 
TX 
TX 

TX 
TX 
TX 

....................................... 612-553-1312 
Minnetonka, Reptron EIctms. • . . . . . • . •. 612-938-0000 
Minnetonka, Reptron EIctms., Inc .•... 612-936-0000 
Kenilworth, VenIronics. Inc. ........... 201-272-9262 
Whippany, AD~American Dis1s. Inc. . • . 201-428-0510 
Buffelo, Summ~ Dis1s. ................ 716-887-2800 
Hempstead, Davis Elctms. ....•....... 516-483-9200 
Worthington, Reptron EIctms., Inc. .... 614-436-6675 
Austin, Southwest EIctms., Inc. •....... 512-837-8971 
Dallas, Off the SheW Camps. ........... 214-247-0052, 

800-231-8057 
Dallas, Southwest EIctms.. Inc. .. . . . . . . 214-234-3050 
Fl Worth, C & W Elctm Supp. Co. .... 817-831-0395 
Richardson, Comp. Technlg. Corp. .... 214-437-2211 

THOMSON ELECTRON TUBES & DEVICES CORP., 
Thomson CSF, 550 Mount Pleasant Avenue, Dover, NJ 
07801, Tel: 201-328-1400, TWX: 710-987-7901; Sis. Mgr: 

TNR TECHNICAL., INC. 45 Jefryn BlVd. West. Deer Park, TX Richardson, Off the ShaW Comps. ...... 214-238-0808, 

Victor Pas10re 

EEM 1988 

NY 11735, Tel: 516-242-4800; Empl.: 35; Sis. Mgr: Jerrold 
Lazarus ....................................... 766, 777 

800-646-5387 
TX Stafford, Southwest EIctms., Inc. ...... 713-240-4000 
WI Mequon, Lak&-View EIctms. Corp. 414-377-5590 

North American offices only. For worldwide reps & distributors, see Vol. w. 805 



TODDP 

TODD 
PRODUCTS CORP. 

FAX: 516-231-3473 
TODD PRODUCTS CORP., 50 Ernjay Blvd., Brentwood, 

NY 11717, Tel: 516-231-3366, lWX: 510-227,.4905; Empl: 
250 ...................................... 001995-2022 

Local Sales Offices & Reps 
AL Huntsville, R W. Mitscher Co. ......... 205-882-6050 
AZ. Scottsdale, Thorson Desert States .... 602-998-2444 
CA calabasas, QuadRep Southern ....... 818-887-3711 
CA Irvine, QuadRep Sou1hem ............ 714-261-8141 
CA San Diego, QuadRep Southern ....... 619-560-8330 
CA San Jose, Quantum Coefficient Sys. .. 408-942-1070 
CO Englewood, Thorson RQcky MIn Inc. 

FL Boca Raton, RW. Mitscher Co. ...... . 
FL Largo, R W. Mitscher Co. ............ . 
FL Sanford, RW. Mitscher Co ............ . 
GA lawrenceville, R W. Mitscher Co. . ... . 
IL Arling10n Heights, Coombs Assocs. .. . 
IN Indinapolis, JFCO .................... . 
MD Glen Bumie, Third Wave Solutions Inc. 

303-799-3435 
305-368-3841 
813-581-1588 
305-322-7141 
404-923-3239 
312c43~981 0 
317-576-9363 

....................................... 301-787-0222 
MA Hingham, Northeast Reps. ....•....... 617-749-8700 
MI Grand Rapids, JFCO ................. 616-949-1020 
MI Lake Orion, JFCO .................... 313-693-2053 
MN Minneapolis, R K Sales Assocs. .•.... 612-571-1001 
NH Nashua, Northeast Reps. .....•....... 603-890-8199 
NJ Princeton, Murtronic Assocs. . . . . . . . . .. 609-394-3737 
NM Albuquerque, Thorsen Desert S1ates, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 505-293-8555 
NC Charlotte, R W. Mitscher Co. . . . . . . . . .. 704-366-9131 
NY Melville, Comtronic Assocs. • . . . . . . . . .. 516-249-0505 
NY Syracuse, T-Squared Elctms. Co. ..... 315-463-8592 
NY Victor, T-Squared Elctms. Co .......... 716-924-9101 
NC Raleigh, R. W. Mitscher Co. ........... 919-848-0941 
OH Cleveland, JFCO ..................... 216-398-6300 
OH Dayton, JFCO ........................ 513-890-8322 
OH Gahanna, JFCO ...................... 614-476-3310 
PA Pittsburgh, JFCO ..................... 412-823-5400 
TN Johnson CiIy, R W. Mitscher Co ...... 615-929-7258 
TX Houston, AID EIctms. Inc. ............. 713-955-6204 
TX Irving, AID Elctrs. Inc. ................. 214-790c4761 
UT Sail Lake City, Thorson Rocky MIn. Inc. 

..... .................................. 801-973-7969 
WI Milwaukee, Coombs Assocs. .......... 414-351-6123 
Can Surrey, BC, Enerlec SIs. Lid. .......... 604-888-1667 

TODD SYSTEMS, INC., 50 Ash St, Yonkers, NY 10701, 
Tel: 914-963-3400, FAX: 914-963-3506; Empl.: 45; SIs. 
Mg,: S. Edwards ...........•............. A·2408-2411 

Local Oistributorll 
AL Mobile, Kretzer's Inc. . . . . . . . . . . . . . . . . . . 205-438-5611 
CA San Francisco, Aris Corp. ............. 415-550-8605 
CA San Francisco, Delray Oistr ........... 415-777,.4405 
CT Norwalk, Park Distr ................... " 203-853-2010 
FL Miam\ Gay Mar, Inc. .................. 305-371-0765 
FL Miami Beh., B. Frank Inc. .............. 305-861-8227 
GA Macon, Giga Corp. .................... 912-745-2897 
IL Skokie, Sargent Welch Inc............. 312-877-oeOO 
LA New Orleans, Bailey DiStr. ............ 504-943-2461 
MD Bethesda, Albee SIs. .. .. .• . . . . •. . . . • .. 301-897-8088 
MA Revere, Sozio's. . .. .. . . . .. . . .... .. .. .. 617-547-6900 
NJ Newark Co1rapex, Inc. ................ 201-589-1416 
NJ New8l1<, Pinto Trading ................ 201-344-7748 
NY Long Island City, H. L Dalis, Inc. ...... 212-361-1100 
NY New York, Galb SIs. .................. 212,.475-7940 
NY New York, Rosetta Elec. ........•.•... 212-233-9088 
OH Dayton, K EIctms. .................... 513-426-1877 
PA Philadelphia, H & Z Sis. .. . . . •• . . • . . . .. 215-912-2500 
TX Houston, Cross & Co. . . . . . . . . . . . . . . . . . 713-673-3100 
TX Houston. Western Sis. ................ 713-869-8671 
VA Bailey's Crossroads, Arya Corp. . . . .. .. 703-845-0800 
WA Seattle, ForeigN Elctms. .............. 206-682-2761 
WA Seattle, Pearl Elctms. ................. 206-622-6200 
EXP NY, New York, Able Int~ Lid .......... 212-696-5300 

'TOKIN AMERICA, INC., 155 ,Nicholson Ln, 95134, CA 
95131, Tel: 408-432-8020, FAX: 408c434-Q375; Empl: 10; 
Sis. Mg,: Anthony R Costarella; Dist. Mg,: S. Numa1a 
......•.......... A.1295, 1329, 1700; 8·1926; 001108 

Local Sales Offices & Reps 
AZ. Scottsdale, Mactronix . . . . . . . • . . . . . . . .. 602-998-1848 
CA Mission Viejo, Angel Assocs. . ..•. . . . .. 714-582-8858 
CA Mountain View, Griffith, Nuniey & Hobbs, Inc. 

................•...................... 415-961-6740 
CA San Diego, Angel Assocs. ............ 619-581-2211 
CA San Jose, Tokin America, Inc. ...•..... 408-948c4887 

Manufacturers and Sales, Offices Directory 
CA Spring Valley, Griffith, Nunley & Hobbs, Inc. 

. . . . . . . . . . . . . . . . • . . .. . . . . . . . . . . . • . . . . .. 209-772-2696 
CO Broomfield, Mactronix ................ 303-489-4350 
MN Minnelonka, JPM & Assoc. . . . . . . . . . . .. 612-593-5460 
NJ Monmouth Junction, S.EA Co. . .. . . . .. 201-329-3836 
TX Austin, Coulomb EIec. ................ 512-258-3002 
TX Dallas, Coulomb Elec. ................ 214,.406-1117 
TX EI Paso, EI Paso Elctms. .. . . . . . . . . . • . . 910'855-3900 
TX Houston, Coulomb EIctms. .. :......... 713-820-3210 
WA Seattle, LD Elctms. .................... 206-364-0200 
Can Ontario, Har-Tech EIec. •.............. 416-665-7773 

TOKO AMERICA,INC., 1250 Feehanville Dr., Mt 
Prospect" IL 60056, Tel: 312-297-0070, FAX: 312-699-
7884; Empl: 75; SIs. MgT: Jim Onodera; Dist. Mg,: John 
Manders .......... A·1296-1297, 1629, 1701; 002023 

Local Sales Offices & Reps 
AL Huntsville, Toko America, Inc. ......... 205-830-0052 
CA Carnpbel~ Kottmeier Assocs. . . . . . . . . .. 408-371-8700 
CA Cupertino, Toko America, Inc. ......... 408-996-7575 
CA Irvine, Mission Ridge Mktg. ........... 714-253-4826 
CA San Oiego, Varigon-San Diego . .. . .. .. 619-576-0100 
CT Danbury, Toko America, Inc. .......... 203-748-6871 
IL Mt Prospect, Toko America, Inc. ...... 312-297-0070 
MA Needham Hgts., The Newscott Co, Inc. 

. . . . .. . .. . .. .. . . . . . . .. . .. .. .. . . . .•. . ... 617,.444-1923 
MA Newton, Elctm. Comp Mktg. .......... 615-828-4243 
TN Rutledge, E.C.M. ......•............... 615-828-5741 

Local Distributors 
CA Orange, Inductor Supp. ............... 714-978-2277 
MA Plainville, J & W Elctms. .............. 800-227-8529 
MN Thief River Falls, Digi-Key Corp. ...... 800-344-4539 

TOKYO ELEC. CO., LTD., 1-1 Nishiki-Cho, Kanda, 
Chiyoda-Ku, Tokyo, 101, Japan, Tel: (03) 292'1011, 
TELEX: 0222-3575, lWX: S 

® 

FAX: 619-569-8427 
TOPAZ, INC., 9192 Topaz Way, San Diego, CA 92123-

1165, Tel: 619-279-0831, lWX: 910-335-1556; FSC No.: 
06049; Empl.: 350; Sis. Mg,: Dan Mathews, Oir. of Sis.; 
Dist. Mg': Dan Mathews, Dir. of SIs. .•.... 002156-2157 

Local Sales Offices & Reps 
AL Birmingham, Sesco .................. . 
CA San Diego, Power West, Inc .......... . 
CA Torrance, Power West, Inc. .......... . 
LA Beton RoUge, Sesco ................. . 
PA Valley Forge, J. E. Cuesta & Co. . .... . 
TX Austin, Sesco ......• " ............... . 
WA Bellevue, Underwood-Hanity Assocs. 

205-966-8304 
619-299-7007 
213-328-9411 
504-928-4951 
215-935-0400 
512-892'2490 

206-843-1793 

Please refer to Topaz' sales representatives for distributor 
information. 

TOPFLIGHT, 160 East 9th Ave., York, PA 17404, Tel: 717-
843-9901,800-233-9386, TWX: 510-657c4849; Empl: 250; 
SIs. Mgr: Bill Ciabattoni 

TOPWARD INSTRUMENTS, Div. of Hauman, Inc., 
2031 Ringwood Avenue, San Jose, CA 95131, Tel: 408-
434-0888, lWX: 510-101-2820, FAX: 408-434-8832; 
Ernpl.: 1000; Dist. Mgr: Thomas C. Trieu 

TORAD COIL CO. INC. 283 Linden ReI., Wayne, NJ 07470, 
Tel: 201-835-6195; SIs. Mg,: Dan Gupta 

TORELCO, INC., 14 Paine Ave., P. O. Box 560, Irvington, NJ 
07111, Tel: 201-374-8841; Empl: 20; Sis. Mg': Stewert H. 
Cook 

TOREMA U.SA, INC. 6699 Portwest Dr, No. 130, 
Houston, TX 77024, Tel: 713-861-6643, FAX: 713-861-
7344; FSC No.: QB2R8; Empl.: 5; Sis. Mg,: David P. 
Snelling 

SUPERIOR TRANSFORMERS 

FAX: 301-464-4657 
TOROID ,CORP. OF MARYLAND. MI)Il ,-~ ... ,,,,L~,,,!e 

ReI., Bowie, MD 20715-4037, Tel: 301c464-2100, lWX: 
710-826-0414; Sis. Mgr: Lennert Elmlund 
....................•............... A·1298,2412-2416 

Local Sales Offices & Reps 
CA San Jose, Texel North . . . ... .. . .•. .. .. 408-272-6836 
CA Seal Beach, Texel ..............•..... 213-595-9411 
IL Wheeling, Ed Joyner & Co. .....•...•. 312-520-1200 
MA Southboro, Sullivan Tech. Sis. ........ 617c485-2215 
PA Huntingdon Valley, Ed Leiby & Assocs. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 215-859-8938 
VA Alexandria, Ed Leiby & Assocs. ....... 703-360-9039 _7 

7fUR()TEL 
PRODUCTS 

_ / INC. 

FAX: 816-763-2278 
TOROTEL PRODS. INC., 13402 S.71 Hwy. Grandview, 

M064030-3199, Tel: 816-761-6314; Empl: 250; SIs.Mg,: 
H. Foland ................... A·1300-1315, 2418·2423 

Local Sales Offices & Reps 
AZ. Tempe, Gassner & Clark Co. . . . . . . . . .. 602-968-9037 
CA Redwood CiIy, Hickey Ind. Sis. ...•.••. 415-368-3849 
CA Santa Ana, califomia Elctm. Mktg. .... 714-835-2702 
FL Orlando, Perrott Assocs. ...•....••.... 305-298-7748 
IA Hiawatha, Gassner & Clark Co. ....... 319-393-5763 
MD Towson, Dickison SIs. Co. ............ 301-823-0923 
MA Weston, John Goode Assocs. .. ..•.. .. 617-235-3900 
MO St Louis, Abrams & Assocs. .........• 314-569-0447 
NY New Hyde Park, R P. Luce & Co, Inc. 

. . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-437 c4550 
NY Syracuse, Rep, Tech, Inc. ............. 315-437-2845 
NC Raleigh, L & 0, Inc. ................... 919-878-5301 
OH New Lebanon, J. N. Bailey & Assocs. 

..........•............................ 513-687-1325 
CO Boulder, Stratford Grp. .......•........ 303-530-3194 

TOROTRON CORP, 519 South Filth Ave., Mt Vernon, NY 
10550, Tel: 914-664-2050; Empl: 14; Sis. Mg,: Miriam 
Zanger .........•......•.....................•.. 001331 

TORO CORP., 32 W. Monroe St, Bedford, OH 44146, Tel: 
216-232,.4100, FAX: 216-232,.4104; Empl: 50; SIs. Mg': 
Lee Seabeck 

TO)[RWICO 
ELECTRONICS He 

FAX: 201-363-6234 
TORWICO ELCTRNS. INC., 410 Oberlin Ave. South, 

Lakewood, NJ 08701, Tel: 201-364-1800, lWX: 710-723-
8343; Empl: 200 ................•..•..•.. A.2424-2425 

Local Sales Offices & Reps 
CA Burlingame, Long and Assocs. ........ 415-342-8544 
CA EICa;on, KCE Corp................... 619-568-1196 
FL Orlando, Gr&Mar . . . . . . . . . . . . . • . . • . . . . 305-658-1971 
IN Noblesville, Palco & AssoCs. ..•... .. .. 317-877-5986 
IA Blue Grass, Ensco Rep ............... 319-381-1486 
IA Marion, Ensco Rep ................... 319-377-8551 
KS Countryside, Ensco rep ........•...... 913-384-D840 
KS Wichita, Ensco Rep .. . . . . . . . . . . . . .• . . . 316-683-1070 
MD Riderwood, W. S. Warrington & Assoc. 

MA Hingham, N.E. Reps. ..............•... 
MO Maryland Heigh1$, Ensco Rep , ....... . 
NJ MarRon, BGR Assocs. .............•.. 
NY Albany, Lynn Assocs. ..........•...... 
NY Buffalo, Lynn Assocs. ..............•.. 
NY Great Neck, Trionic .................. . 
OH Akron, Eljey Assoc. . ................. . 
OR Portland, Abacus Sis. ................ . 
PA Pittsburgh, Lynn Assocs. ...........•.. 
TX Irving, KIte Elctms. Sis. Co .......•..•.. 

301-823-8759 
617-749-8700 
314-423-3935 
609-963-1020 
518-459-1239 
716-631-0054 
516-486-2300 
216-666-3774 
503-777-8111 
412-835-1486 
214-986-0321 

TOTAL POWER INTERNATIONAL, INC., 418 Bridge 
St, Lowel~ MA 01850, Tel: 617,.453-7272, ESYLNK: 
948617, FAX: 617,.453-7395; Empl: 15 ... 002024-2028 

Local Sales Offices & Reps 
AZ. Tempe, Piper Sis. . . . . . . . . . . . . . • . . . . . . . 602-949-0048 
CA San Diego, Agave .................... 619-488-1920 
CA San Jose, Bytec Sis., Inc. ..•.......... 408-435-8004 
CO Longmont, Piper Sis. .. . . . . . . . . . . . . . . . . 303-433-5337 
CT Avon, Power M8I1<, Inc. ....•.......... 203-678-0123 
FI_ 0!'!~~, G~Me: ...... , ............... 3U5-050-iii7i \ 
GA Ulbum, The Phillip Matthews Corp .... 404-381"1662 
IL Sohaumburg, Delta Tech. SIs. ......... 312-310-0280 
MD Ellicott City; Techlg. Sis. Assocs. ...... 301c461-7802 

806 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 

MA Framingham, JDS Reps. ............ .. 
MI Brighton, AP. Assocs. ............... . 
MN Minneapolis, Tectearn SIs. .......... , 
NJ MIn. Lakes, Comps. for Elctms. ...... . 
NJ Pine Hill Defta Mktg., Inc. .. ........ .. 
NM Albuquerque, Piper SIs. .............. . 
NY Albany, Lynn Assocs., Inc ... . 
NY Buffalo, Lynn Assocs., Inc. . .......... . 
NC King, The Phillip Matthews Corp ...... . 
OH Columbus, Scientific Sys. ............ . 
OR Beaverton, Blair Hirsh Co., Inc. ....... . 
PA Hatboro, DeHa Mktg., Inc. .. .......... . 
PA Penndel DeHa Mktg., Inc. .. ......... .. 
PA Wexford, Lynn Assocs. .............. . 
TX Dallas, Rem-Air Comp Corp. . .. , ..... . 
TX Houston, Rem-Air Comps. Corp. ..... . 
UT Satt Lake City, Piper SIs. ............ .. 
WA Lynnwood, Blair Hirsh Co., Inc. ....... . 
WI Brookfield, Detta Tech. SIs. ...... , ... . 
WI Mequon, DeHa Tech. SIs. ........ .. 

Local Distributors 
FL Orlando, GMI Dists. .............. .. 

617-872-5876 
313-229-6550 
612-854-6616 
201-334-2921 
609-784-7718 
505-828-1300 
518-459-1239 
716-631-0054 
919-983-9790 
614-861-0129 
503-641-1875 
215-675-0343 
215-750-1440 
412-935-1466 
214-234-1069 
713-729-1670 
801-466-9336 
206-774-8151 
414-781-4775 
414-241-9243 

305-658-1082 

TOWER ELECTRONICS, INC, 281 S. Commerce Circle, 
Fridley, MN 55432, Tel: 612-571-3737; Sis. Mgr: Blase 
Des Marais 

TOYO COMM. EQUIP. CO., L TO, 20-4, Nishi-Shimbashi, 
3-Chome Minato-Ku, Tokyo, Japan 105, Tel: 03-459-
7320/03-459-7310. TELEX: 02423115 Toyoco~; FSC No.: 
03-438-1434; Empl: 1800; Sis. Mgr: T. Nagai/S. 
Nakagome 

TRACEWELL ENCLOSURES, INC •• 567 Enterprise 
Dr, Columbus, OH 43081, Tel: 614-84&6175. 800-848-
4525, FAX: 614-848-4450; Empl: 30 ..... C·1111-1113 

TRACK EQUIPMENT, Div. of Entec Corp, 32 Daniel 
Webster Hwy, Merrimack, NH 03054, Tel: 603-882-7743; 
Empl: 12; SIs. Mgr: Barry D. Moskowitz 

TRA-CQN,INC, 55 NorthSt, Medford, MA02155, Tel: 617-
391-5550; Empl: 55; Sis. Mgr_' Dan Romanow 

TRACOR FLIGHT SYSTEMS, INC., Tracor, Inc., A 
Westmark Co, 1241 E. Dyer Rd, Santa Ana, CA 92705, 
Tel: 714-662-0333, TWX: 510-601-1467 FSI HOOT; FSC 
No.: 68468; Empl: 550; Sis. Mgr: A Maliarno/W. Weiss 

TRACOR INSTRUMENTS, 6500 Tracor La, Bldg. 27, 
Austin, TX78725, Tel: 512-929-2051, TWX: 910-874-1366, 
FAX: 512-929-2747; Empl.: 9100; SIs. Mgr: William R 
Murphy; Dist. Mgr: Will Hoover 

TRACOR PAKTRONICS, Westronics, Inc, 2441 
Northeast Pkwy, Ft Worth, TX 76106, Tel: 817-625-2311. 
800-433-2880, TELEX: 629 00631, FAX: 817-625-1068; 
Empl: 30; SIs. Mgr: W. C. Preston 

FAX: 813-886-2794 
TRAK MICROWAVE CORP., 4726 Eisenhower Blvd, 

Dept. E-8, Tampa, FL 33634. Tel: 813-884-,4", TELEX: 
52-827, TWX: 810-878-9140; FSC No.: 12855; Sis. Mgr: 
Toby Gant ............................... A.1839-1843 

Local sales Offices & Reps 
AZ. Mesa, Fatty/Schoenduve ............ . 
CA EI Segundo, Fatty/SChoenduve ...... . 
CA Mountain View, Disman Bakner ...... . 
CA San Diego, Fatty/Schoenduve .. . 
CO Par1<er, Howard Assocs. ............ .. 
GA Lawrenceville, M. Lader Co. .......... . 
IN Fl Wayne, TX SIs. Indiana .......... .. 
IA Cedar Rapids, J.R Sis. Engrg. ........ . 
MD Columbia, M. Lader Co ............... . 
MD Conowingo, M. Lader Co. .. .......... . 
MA Andover, Bee Assoc. ................ .. 
NY Liverpool R&D Assocs. ..... . 
NY New Rochelle, Ascor Elctms. ........ . 
NC Raleigh, M. Lader Co ................. . 
PA Latayatte Hill M. Lader Co. .. ........ . 
TX Austin, Thorson Co .................. .. 
TX Dallas, Thorson Co ................... . 
TX Houston, Thorson Co. .. ............ .. 
lIT Satt Lake C~, Effective SIs. ........ .. 
WA Saattle, Datecorn Assocs. ............ . 
Can Nepean, Ont, Norgay Entprs. ........ . 

602-241-9009 
213-322-4991 
415-969-3010 
619-292-5136 
303-841-5755 
404-985-8057 
219-489-4447 
319-393-2232 
301-381-1550 
301-378-3449 
617-975-1229 
315-457-0100 
914-235-8838 
919-848-3253 
215-825-3177 
512-345-1985 
214-233-5744 
713-558-8205 
801-268-9617 
206-285-2525 
613-723-1858 

Can Toronto, Ont, Norgay Entprs. 
Can Westmoun~ Que, Norgay Entprs. . 

Local Distributors 

416-259-9663 
514-932-3233 

CA MIn. View, Comstock Distrs., Inc. ...... 415-969-3711 
IL Des Plaines, Compucon Distr., Inc. ... 312-827-9444 
MA Reading, Compucon Distr., Inc.. . . . .. 617-944-6875 
NY Ronkonkoma, Compucon Distr, Inc. ... 516-499-1211 
PA Lafayatte Hill, MLC Distrs., Ltd. ...... 215-825-3177 

TRAK MICROWAVE LTD., TRAK Microwave Corp., 
3/4 Lindsay Court, Dundee Technlg. Pic, Dundee, Scotland 
002 lTV, Tel: 44-382-561509, TELEX: 76266, FAX: 44-
382-562643; Empl.: 30 

TRAK SYSTEMS, Div_ TRAK Microwave Corp., 
4722 Eisenhower Blvd, Dept E-8, Tampa, FL 33634-6391, 
Tel: 8,3-884-,4", TELEX: 52-827, TWX: 810-878-9140, 
FAX: 813-866-2794; FSC No.: 11165; Sis. Mgr: Thomas 
L Roberts....................... 0·1179-1183 

Local sales Offices & Reps 
AL Huntsville, Magaro & Assocs. . 
AZ. Phoenix, J. Smilh Assocs. .. 
CA MIn. View, Tech Mktg. Assocs. Inc .... . 
CA San Diego, L L stoakes Inc. , ...... . 
CO Par1<er, Howard Assocs. ...... . 
FL Sarasota, Bass Assocs ............. . 
GA Atlanta, Magaro & Assocs. ........ . 
IN Fl Wayne, TX SIs. Indiana ......... . 
MD Annapolis, Blackwood Assocs .. , ..... . 
MA Wayland, High-Tech SIs., Inc ........•. 
111M Albuquerque, J. Sm~h Assocs. ....... . 
NC Raleigh, M. Lader Co ................. . 
PA Huntingdon Valley, Rahal Assocs. 
TX Arlington, J. T. Houston Assocs. 
WA Bellevue, Tasca, Inc ............... , .. . 
C'!/l Nepean, Ont, Norgay Entprs. . ..... . 
C'!/l Toronto, Ont, Norgay Entprs. ..... , .. 
Can Westmoun~ Que, Norgay Entrps. ... . 

205-882-0827 
602-267'0981 
415-968-0102 
619-452-1600 
303-841-5755 
813-922-9538 
404-451-8862 
219-489-4447 
301-268-3669 
617,653-3838 
505-345-6501 
919-848-3253 
215-947-4825 
817-265-2931 
208-453-1414 
613-723-1858 
416-259-9663 
514-932-3233 

TRANCOR, 108 N. High St, P.O. Box 907, San Saba, TX 
76677, Tel: 915-372-6127; Empl.: 6; Sis. Mgr: William F. 
Mayfield 

TRANSAMERICA DELA VAL, INC., See IMO Delaval, 
Inc., CEC Instruments Div. 

TRANSAMERICA DELAVAL, See IMO Delaval, Inc., 
Gems Sensors Div. 

TRANS AMERICAN TRANSFORMER, 142 Peconic 
Ave, Medforc1 NY 11783, Tel: 518-654-1880, FAX: 516-
654-1936; FSC No.: 61619; Empl.: 30 .......... A·2426 

TRANSCO PRODUCTS, INC., 1001 Flynn Rd, Camarillo, 
CA 93011-6003, Tel: 805-987-8007, TELEX: 857579, FAX: 
805-484-0830; FSC No.: 82152; Empl.: 400; Sis. Mgr: 
Jerry Fricke, Dir. of Mktg. 

TRANSDUCERS 
& SYSTEMS 

FAX: 203-481-8937 
TRANSDUCERS AND SYSTEMS, A Prime 

Technology Company, Twin Lakes Ad, P.O. Box 185, 
N. Branforc1 CT06471, Tel: 203-481-5721, TWX: 710-452-
3092; Empl: 60; Sis. Mgr: J. L Jamieson ... , .. B-1927 

Local sales Offices & Reps 
CA Huntington Beach, Transducer Sys. .. . 
CA Mountain View, Gada Instr. SIs. ...... . 
CA Westminster, Transducer Sys. ....... . 
IL Des Plaines, Marsland Assocs. ...... . 
IN Indianapolis, Marsland Assocs., Inc. . .. 
IA Cedar Rapids Marsland Assocs. ..... . 
MI Mt Clemens, O'Hara Assocs. ........ . 
MN Minneapolis, Marsland Assocs. ...... . 
MO St Louis, Marsland Assocs. .......... . 
NJ Cherny Hill Mar1<ey Instrmn, ......... . 
NJ Hillsdale, CB Assocs., Inc. ............ . 
NY Rochester, TAE-REP ................ . 
NY Schenectady, TAE-REP, Inc. . ........ . 
NY Whnney Poin~ T AE-REP, Inc. 
OH Dayton, RIXAN Assocs. .......... .. 
OH stow, Rixan Assocs., Inc. . ...........• 
TX Houston, Electric Control Assocs. . 
TX Lewisville, Electric Control Assacs. .... 
WI New Berlin, Marsland Assocs., Inc ...•. 

714-969-7690 
415-961-2222 
714-969-7690 
312-298-2620 
317-293-5437 
319-365-1908 
313-791-7140 
612-545-4481 
314-991-1399 
609-667-3809 
201-644-6230 
718-588-8710 
607-692-3705 
607-692-3705 
513-278-4216 
216-686-2909 
713-771-5944 
214-221-3143 
414-786-6611 

TRANSDUCER SYSTEMS, INC., 1510 Delp Dr., 
Kulpsville, PA 19443, Tel: 2,5-256-46", FAX: 215-258-
4214; Empl.: 310 

TRAN-

TRANSDUKTOR, INC., See Ulveco, Inc. 

TRANSENE, Ate. 1, Rowley, MA 01969, Tel: 617-948-2501; 
Empl.: 21; Sis. Mgr_' H. Femino 

TRANSFORMATION ELECTRONICS GROUP, P.O. 
Box 2314, Flagler Bch., FL 32036, Tel: 904-439-5688; 
Empl: 30; Sis. Mgr_' Revella Friedman 

TRANSFORMER DESIGN, INC, 7901 W. Clinton, 
Milwaukee, WI 53223, Tel: 414-358-5300; Sis. Mgr: Fred 
A Lewis 

TRANSFORMER TECHNOLOGIES, INC., 52 Putnam 
St, Mt Vernon, NY 10550, Tel: 914-668-1600, FAX: 914-
668-4794; Empl.: 10; Sis. Mgr: Thomas Quaglieri 
....... , ........................................ A·2427 

TRANSICOIL, INC, Trooper Rd, P.O. Box 99, Worcester, 
PA 19490-9990, Tel: 215-277-1300, TWX: 510-660-0132; 
FSC No.: 82686; Empl.: 220; Sis. Mgr: P. Schoenecker 

TRANSISTOR DEVICES, INC., 274 S. Salem SI., 
Randolph, NJ 07869, Tel: 201-361-6622; Empl.: 410; Sis. 
Mgr: J. A Gilson .............. .. 001332-1335 

Local Sales Offices & Reps 
AL Huntsville, Hughes Assocs., Inc. ..... 
AZ. Scotsdale, Dave Manegay & Assocs. 

AR EI Dorado, Kemp Engrg. Co. Inc. ..... . 
CA Carnpbel~ SMA ...................... . 
CA Costa Mesa, FLW Inc. .., ............ . 
CO Denver, EIcom, Inc. .. ............... .. 
GA Norcross, Hughes Assocs., Inc. . ..... . 
GA Wamer Robins, Hughes Assocs., Inc. 

IA Des Moinas, The Beams Co .......... . 
KS Shawnee Mission, The Beams Co .... . 
MD Ellicott~, Dyne-Rep Co ........... .. 
MA Lexington, E. F. Delfino, Inc ........... . 
MI Union Lake, SKM Ashby Assocs., Inc. 

205-533-9108 

602-994-9519 
918-683-4501 
408-370-8900 
714-751-7512 
303-337-2300 
404-622-1567 

912-477-1889 
515-255-1148 
913-831-0200 
301-992-4350 
617-862-1118 

....................................... 313-383-1100 
MN Minneapolis, Integrated Peripherals Sys., Inc. 

.. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 612-831-0349 
MS Corinth, Hughes Assocs., Inc. ......... 601-287-2915 
MO St Louis, The Beams Co .............. 314-434-8448 
NJ Franklin lakes Hansen & Hughes Assocs. 

.. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. ... 201-848-8900 
NM Albuquerque, RepTronix, ltd ......... 505-292-1718 
NY Clinton, Advanced Comps. Corp. ...... 315-853-6438 
NY Greenlawn, Hanson & Hughes Assocs 

516-754-3608 
NY North Syracuse, Advance Components 

.. . .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. .. .... 315-699-2671 
NY Rochester, Advanced Comps. Corp. ... 718-544-7017 
NY Scottsdale, Advanced Comps Corp ... 718-889-1429 
NC Cary, Hughes Assocs., Inc ............. 919-467-7029 
OH Cleveland, SKM Ashby Assocs., Inc. .. 216-461-0826 
PA Evdenheim, Espy Sis. Co. ............. 215-576-0780 
TN Jonesboro, Hughes Assocs. .......... 615-753-2719 
TN Nashville, Hughes Assocs. ............ 615-871-0908 
TX Lewisville, J. Hughes Co. ............. 817-430-1683 
TX Stattorc1 Jim Hughes Co. ............. 713-343-0673 
lIT Sa~ Lake City, Waugaman Assocs. Utah, Inc. 

....................................... 801-261-0802 
VA Alexandria, Dyna-Rep Co. ............ 703-354-1222 
EXP NY, New York, Robum Agencies Inc. 

212-989-5939 

TRANSKINETIC SYS, 110 Shawmut Rd, C'!/lton, MA 
02021, Tel: 617-828-3000; Empl.: 17; Sis. Mgr: D. 
Pettijohn 

TRANSMAGNETlCS, 210 Adams Blvd, Farmingdale, NY 
11735, Tel: 516-293-3100, TWX: 510-224-6420, FAX: 518-
293-3793; FSC No.: 17755;' Empl.: 40; Sis. Mgr: Fred 
Haber .................................... 001184-1185 

Local Sales Offices & Reps 
MI Livonia, Lowell Wendt Mktg. .......... 313-464-2722 
MI Wyoming, Lowell Wendt Mktg. ........ 616-531-4499 
PA Doylestown, TIS (Tech.lnstr. SIs.) ... 215-345-4110 
TX Carrolkon, Seaton Corp ............... 214-360-0414 
WA Bellevue, Scientific Dvcs. NW ......... 206-747-5169 

TRANSMET CORP., 4290 Perimeter Dr, Columbus, OH 
43228, Tel: 614-276-5522, 800-245-5253, TWX: 810-493-
2368, FAX: 614-276-FA.XX; Sis. Mgr: Ronald A 
Crossman; Dist. Mgr: Amy L Holbrook 

TRANS METRICS, INC., P. O. Box 178, Chagrin Falls, OH 
44022, Tel: 218-248-2229, TWX: 810-427-2059, ESYLNK: 
620 332 14; FSC No.: 6625; Empl.: 20 

TRAN-SPECTRA, INC., Ate. I-Box 27A, Greenfield, TN 
38230, Tel: 901-235-2218; Empl.: 20; Sis. Mgr" D. Cole 

EEM 1988 North American offices only_ For worldwide reps & distributors, see Vol. W. 807 
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IMPROVED-DESIGN 
HEAT SINKS 

PRESS PACK 
HEAT SINKS 

COMPLETE LINE 
OF NATURAL AIR 

~;. 
fW~ 

COMPLETE 
LINE OF 

FORCEO AIR 

We fabricate heat 
sinks to your 
specifications. 
Write for 
NEW CATALOG 

tran:tec 
CORPORATION 

P.O. Box 1044 - Columbus, NE 68601 
Phone (402) 564·2748 

TRIPLETT 

.\1 TIIOIIIZEIIIIISTRIIII·HIR 

.\:>;1) \".\l.n:·.\IIIIEII CE:>;TElt 

···SUNSH::INE 
THE SOURCE FOR METERS& TEST EQUIPMENT 

11>10 (;rant .\vcnllc/ Philadelphia. P.\ 19115 
Fa", (215) 67.1-5(,09 

Call: 

(215) 77h·7500 in .\lIcntown. P.\ 
(,)0 I) -l-l-l-5600 in Baltimorc, ~fI) 
(717) 2.1h-5900 in Harrishurg. 1'.\ 
(717) .)()7·2hOO in Lancaster. 1'.\ 
(2J5) 67.1-5600 in Philadelphia. 1'.\ &.:-';.1 
(,)01) 621-5077 in WashinghHh DC &. Y.\ 
(717) 1>2,)·5hOO in Wilkes-Barrc. P.\ 
(.102) 6S2-S?\S=, in \\'lh~~h!g!~~!~_ DE 

Manufacturers and Sales Offices njl'lACt4rlN 

TRANS-TECH, Alpha Industries, 5520 Adamstown Ad., 
Adamstown, MD 21710, Tel: 301-695-9400, TELEX: 89-
3456, 1Wl(:710-854,8418; FSC No.: 14591;.EmpL: 120; 
SIs. Mgr: Blair W. Stiles; DIst. Mg,: mair W. Stiles 

TRANSTECTOFI SYSTEMS, INC, P.o. Box 300, Hayden 
Lake, 10 83835, Tel: 800-635-2537, TELEX: 150-
077TRANSTECPFLS, FAX: 208-772-9016; FSC No.: 
30992; EmpL: 150; Sis. Mgr: Jim Heitsch, V.P.; Dis!. Mg,: 
Shawn Thompson 

Inc. 

FAX: 209-651-0188 
fRI-MAG, INC., 8210 West Doe Ave., VIsalia, CA 93291, 

TRANS-TEl<, P.O. Box 336, Rle. 83, Ellington, CT 06029, Tel: 209-651-2222, TELEX: (1lT) 4994462; FSC No.: 
Tel: 203-872-8351, TELEX: 99207,FAX: 203-872-4211; 84771; EmpL: 80 ••......• A.1702-1704; 1)02028-2029 
FSC No.: 27109; Empl: 40; Sis. Mg,: William R Padin 

TRAN-TEC CORP, Box 1044, Columbus, NE 68601, Tel: 
402-584-2748; EmpL: 46; SIs. Mg,: Cliff Schroeder 

Local Sales Offices & Reps 
CA Redwood City, Woodworth Co. . •..•.. 
CA Tustin, Sierra-Pacific Engrg. Co •....... 
CO Lafayette, Pierce-Robbins Assocs. .... 
FL Palm Bch. Gardens, Russell Assocs. .. 
GA A1Ianta, Russell Assocs. ............. . 
IN Fl Wayne, Scott Elctms, Inc. ......... . 
IA Hiawatha, AId SIs. Co. .•.............. 
MD Bel Air, Russell Assocs. .............. . 
MA Wakefield, H.C. Jappe Co .........•..•. 
PA Westchester, Russell Assocs. ........ . 
NY Bay Shore, Russell Assocs. .......... . 
NY Morrisville, Naylor EIec. Co ....•..•.... 
OH Cleveland, D. Steffan & Assocs. ...... . 
TX Dallas, Russell Assocs. .............. . 
WA Bellevue, Russell Assocs. ............ . 

415-365-0252 
714-731-3411 
303-665-3296 
305-627-1503 
404-255-8422 
219-489-5690 
319-393-6392 
301-879-9180 
617-245-9359 
215-696-0700 
51 tHi66-85oo 
315-684-9620 
216-461-8333 
214-699-0383 
206-455-3694 

TREND CIRCUITS, 44358 Old Warm Springs Blvd., 
Fremont, CA 94536, Tel: 415-651-1150; EmpL: 35; SIs. 
Mg,: ,Mike Gunion 

TRENT, INC, 201 Laverington Ave., Philadelphia, PA 19127, 
Tel: 215-482-5000; Empl.: 55 

TRIAC ELECTRONIC SYSTEMS, INC., 87-27 Myrtle 
Ave., Glendale, NY 11365, Tel: 718-441-4759, TWX: 
221500 ASAS ATT TRIAC; EmpL: 35; Sis. Mg,: Victor 
Bolnick 

TRICON INDUSTRIES, INC., Brazing Alloys & 
Chemical Products Div, 5000 Chase St, Dcwners 
Grove, IL 60515-4012, Tel: 312-963-0220, FAX: 312-963-
0269; EmpL: 15; Sis. Mg,: T. R Boedeker 

TRICON INDUSTRIES, INC., Electromechanical 
Division, 2325 Wisconsin Avanue, Dcwners Grove, IL 
60515-4076, Tel: 312-984-2330, FAX: 312-984-5179; 
EmpL: 250; Sis. Mg,: Rebert Stevens 

TRIDAK, 1120 Federal Ad., Brookfield, CT 06804, Tel: 203-
775-1287, TWX: 710-456-1372, ESYLNK: 62009593, FAX: 
203-775-4376; Empl.: 20; SIs. Mg,: F. C. Herot 

TRI-DATA SYSTEMS, INC., 1450 Kifer Road, SUnnyvale, 
CA 94086-5306, Tel: 408-746-2900, TELEX: 172282, FAX: 
408-746-2074; EmpL: 90 

Local SeIes Offices & Reps 
AL Huntsville, EPI, Inc. .....••.•......•... 
I\Z. Soottsdale, T.C. EIcIms. Sis. .•.....•.•• 
CA Laguna Hills, Electro-Venture •.•..•... 
CA Orange, XBX Sis. ....•...•......•.•... 
CA Santa Clara, C. a King & Assocs. ..... 
co Englewood, Frontier Reps. ...•..•..... 
FL Plantation, EMS, Inc. .........•........ 
IL Arlington Hgts., Coombs Assocs., Inc. 

KS Overland Pk., EP~ Inc. ., ...•.•........ 
MD Lisbon, S; K. MacDcnald, Inc. ...••..•. 
MS Jackson, EP~ Inc. ..........•........•. 
MO Sl Louis, EP~ Inc. ............•...••... 
NH Nashua, Bell Controls ...............• 
OH Beachwood, EIctm. Sismasters ..••...• 
OK Tuls.a, CUnningham Comps. •....•...• 
OR Beaverton, W. J. Purdy Co. ...........• 
PA Monroeville, S. K. MacDonald Inc. ....• 
PA Willow Grove, S. K. MacDonald, Inc. ..• 
TX Austin, Cunningham Comps. •........• 
TX Dallas, Cunningham Comps. •...•..•.• 
TX Houston, Cunningham Comps. .••.•... 
UT Hoopsr, Frontier Reps. ....•.•...•..•.• 
WI Milwaukee, CoombS Assocs., Inc. ..•.. 

205-53+3747 
802-994-5153 
714-581-9244 
714-998-8200 
408-988-7551 
303-799-8063 
305-587-7146 

312-439-9810 
913-642-9118 
301-982-1088 
601-856-8251 
314-982-1411 
603-882-6984 
216-831-9555 
918-665-3562 
503-641-8373 
412-373-1723 
215-659-4414 
512-25IH744 
612-454-3086 
713-461-4197 
801-546-4029 
414-351-6123 

TRIMM, INC., Div. of Newton Instr, Co.. 400 W. Lake St, 
Box 489, Libertyville, IL 60048, Tel: 312-382-3700, TELEX: 
728452, FAX: 312-680-3888; EmpL: 70; SIs. Mgr: Nancy 
Calkins 

TRIM-TRONICS, INC, At 20 e.. P.O. Box 315, Cazanovia, 
NY 13035, Tel: 315-655-9528, FAX: 315-655-2149; Empl: 
20; SIs. Mgr: James E. Dcwd 

TRINETICS INC, 55807 Currant Ad., Mishawaka, IN 46545-
4899, Tel: 219-259-8535, FAX: 219-259-8552; FSC No.: 
3677; Erll:lL: 100; SIs. Mg,: P. L Kamerer 

TRIO LABORATORIES, INC, 80 Dupcnt St, Plainview, 
NY 11803, Tel: 516-349-0400, TWX: 510-221-1861;FSC 
No.: 00638; EmpL: 60; SIs. Mg,: John Crawford 

TRIO-TECH INTERNATIONAl., 355 Parkside Or, San 
Fernando, CA 91340, Tel: 818-365-9200, TELEX: 194811 
(TTl INTL SFDO), FAX: 312-365-8210; Empl: 266; SIs. 
Mgr: Ron Nelson 

TRIPLE I, See PHI Technologies, Inc. 

TRIPLETT CORPORATION, One Triplett Dr, Blufllon, OH 
TRIDYNE PROCESS SYSTEMS, DBI Industries, 80 45817-9987,Tel:419-358-5015,TWX:81Q-49Q-24OO; SIs. 

Allan Rd., So. Burlington, VT 05401, Tel: 802-863-6873; Mg,: Joel Weldy 
EmpL: 35; Sis. Mg,: Jean Garin 

TRIPP-LITE, 500 No. Orlesns, Chicago, IL 60610, Tel: 312-
TRILOBYTE COMPUTER CORPORATION. 14477 329-1777, FAX: 312-844-6505; EmpL: 80; Sis. Mgr: 

Catalina St, San Leandro, CA 94577, Tel: 415-895-1100, Priscilla GaIgan; Dis/. Mgr: Priscilla Galgan 
TWX: 910-350-0171, FAX: 415-895-2244; EmpL: 15 

TRIRIDGE CORPORATION. 1116 W. Main St, Laesburg, 
FL 32748, Tel: 904-728-0799 

TRI-TRONICS CO. iNC, 6902 Cypress Park Drive, Tampa, 
FL 33622, Tel: 813-886-4000, 800-237-0946; Empl: 27; 
Sis. Mg': Robert A. Warner 

FAX: 603-627-6025 
TRM, INC., 401 Kelly Ave., Granier Field, Manchester; NH 

03103, Tel: 603-627-6000; EmpL: 40; SIs. Mgr: A. Butts 
..... ............ . .... .. . ... .. . .. ..... . . ... A·1845-1847 

!/y~e! Se!~ Offl:;o:; ! f:~;;;;; 
GA Duluth, DlM, Inc. .........•.•.••...... 404-381-5592 
MD EIHcoII City, Nelson EIcIms. ••......•.• 301-747-7887 
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Manufacturers and Sales Offices Directory 
MA Chelmsford, Matrix Sis. ............... 617-459-4000 
MO Grandview, R R Burton & Assocs. ...• 816-763-5385 
NY Ml Vernon, Friedman-Smith •......... 914-664-4866 
TX Dallas, McDonald Assocs. ..........•. 214-239-3293 
VA Sterling, Beacon North .. ..•..... .. .... 703-476-2480 

TROMPETER ELECTRONICS, INC., 31186 La Baye 
Dr. P.O. Box 5069, Westlake Village, CA 91359-5069, Tel: 
816-707·2020, TWX: 91~94-1210, FAX: 816-706-1040; 
FSC No.: 14949; Empl: 180; Sis. MgT: Paul Cox; Dis!. 
MgT: Hap Gladish ...•.................... C·1579·1581 

Local Sales Offices & Reps 
AL Huntsville, Currie, Peak and Frazier •.. 
/lZ. Phoenix, Aztec Entprs. ............... . 
CA Los Angeles, Knight Co. ............. . 
CA San Diego, Knight Co. . .............. . 
CA Santa Clara, ISG .....................• 
CO Denver, Aztec Entprs. ................ . 
CT Wethersfield, Underwood SIs. .....•... 
FL Melboume, Currie, Peak & Frazier •... 
FL Orlando, Currie, Peak & Frazier ...... . 
FL Tampa, CUrrie,PeaJc, & Frazier ...•.... 
GA Norcross, Currie, Peak & Frazier ..... . 
IL Chicago, Barndt Assocs. ............. . 
IN Carme~ Barndt Assocs. .............. . 
KS WIChita, Baka .................•.....•. 
MD Lanham, Se~ Tranies ........... : ..... . 
MA Lowel~ Underwood Sis. .............. . 
MN Edina, Engineering Prods. Assoc. .... . 
MO Crev Coeour, Baka .................. . 
NJ Elmwood Park, L & M Assoc. Eng. Rep. 

NM Albuquerque, Aztec Enlprs. .: ....•..•. 
NY New York, L & M Assocs. Eng. Rep. .. 
NY Rochester, T A E Reps. .............. . 
NY Whijney Poin~ T AE Reps. .......... . 
NC Greensboro, Currie, Peak & Frazier .. . 
NC Mathews, Currie, Peak & Frazier ..... . 
OH Richfield, Geotronix .................. . 
OH Trotwood, Geotronix ........•......•.. 
OR Beaverton, Evergreen Mktg. Co ....... . 
PA Allison Park, Geotronix .............. . 
PA Andalusia, L & M Assocs. ............ . 
TN Smyma, Currie, Peak & Frazier ...... . 
TX Argyle, Milestek ...................... . 
TX Spring, Milestek .•.................... 
UT Ogden, Aztec Entprs. ................ . 
WA Seattle, Evergreen Mktg. ............. . 
WI Milwaukee, Barndt Assocs, .......... . 
Can Markham, Ont, Components, Ltd .... . 
Can St Laurent, Que., Componetlcs, Ltd .. . 

Local DistJibutors 
CA Los Angeles, Knight Co. • ............ . 
CA Santa Clara, ISG SIs. .........•....... 
MD Lanham, Se~ Tronies ................. . 
MA Lowel~ Underwood SIs. .............•. 
MN Minneapolis, Bortech Sis. .....•....... 
NJ Elmwood Pk, L & M Assocs. '" .....•. 
TX Argyle, Milestek ...........•..•...•.... 

205-536-1506 
602-944-9185 
213-670-2833 
619-571·7903 
406-980-1166 
3Q3.. n9-5285 
203-563-3046 
305-724-6795 
305-855-0843 
813-963-1076 
404-449-7662 
312·283-0713 
312-844-0114 
316-682-4511 
301·731·8080 
617·256-8191 
612-835-9022 
314-876-4242 

201·79Nl441 
505-262·1688 
212·243-6155 
716-586-8710 
807·692·3705 
919-373-0380 
704-846-1702 
216-659-6100 
513-252-6700 
503-643-8020 
412-457·1nO 
215-245-6658 
615-459-0743 
817-455-7444 
713-376-6n6 
801-621·1655 
206-633-3160 
414-545·8400 
416-479-7200 
514-331·1498 

213-670-2833 
406-980-1166 
301·731·8080 
617·256-8191 
612-835-9005 
201·797..()441 
817-455-7444 

TRONTECH,INC. 83 Shark River Rd., Neptune, NJ 07753, 
Tel: 201·922·8585, TELEX: 132445, FAX: 201·922·3903; 
EmpL:4O 

TRUE DATA, 17092 Pullman St 6B, Irvine, CA 92714, Tel: 
714-261·9281, TWX: 910-595-1917; EFT1lL: 60; Sis. MgT: 
Jack Gaushel~ VP SIs. 

TRULINE CORPORATION, P.O. Box 1469, Visalia, CA 
93279-1469. Tel: 209-747·1261, FAX: 209-74N)280; 
Empl: 85; Sis. Mgr: R. W. Aubery 

TRW CAPACrrOR DIV. 301 West ''0" St, Ogallala, NE 
69153, Tel: 306-284·3611, TELEX: 484 533; Sis. MgT: 
Dennis Uenernann 

TRW CONNECTOR DIV., TRW Electronic 
Components Grp., 1501 Morse Ave., Elk Grove Village, 
Il 60007, Tel: 312·98Hlooo, TWX: 910-222·1796; Sis. 
MgT: B. Wallhall; Dis!. MgT: Jim HartranH Jr. 

TRW, Dynalco Controls Div. 5200 NW 37th, P.O. Box 
8187, Fl Lauderdale, FL 33310, Tel: 305-739-4300, 
TELEX: 514833; Empl.: 125; Sis. MgT: Kurtin Wilson; Dis!. 
MgT: Joe Stephens 

TRW ELECTRONIC COMPONENTS GRP, 2525 E EI 
Segundo Blvd., EI Segundo, CA 90245, Tel: 213-536-0600 

TRW FIBER OPTIC PRODS., CONNECTOR DIV., 
TRW Elctrn. Comps. Grp., 401 N. Broad St, 
Philadelphia, PA 19108, Tel: 215-922-8900, TWX: 710-
670-2286; Sis. MgT: Harry Saleker 

TRW LSI PRODUCTS DIVISION, PO Box 2472, La Jolle, 
CA 92038, Tel: 619-457·1000, TELEX: 697957, TWX: 910-
335-1571, FAX: 619-455-8314; Empl: 330; Sis. MgT: 
Doug Tumage, Dir. Sis.; Dist. Mgr: Ron Courtois 

TRW MICROWAVE, See FEI Microwave 

TRW OPTOELECTRONICS DIV. 1215 W. Crosby Rd., 
CarroiRon, TX 75006, Tel: 214-323-2200, TELEX: 215849, 
FAX: 214-323-2396; Empl.: 1400; SIs. MgT: Bob Taber; 
DIs!. Mgr: Robert Unker 

TRW RESISTIVE PRODUCTS DIV., See International 
Resistive Co. 

TRW, RF Devices Div. 14520 Aviation Blvd., Lawndale, CA 
90260, Tel: 213-536-0888, TWX: 910-325-6206; Empl: 
1000; Dis!. Mgr: G. Vegvari 

TRW TECHNAR, INC, TRW, Inc. 5462 Irwindale Ave., 
Irwindale, CA 91706, Tel: 816-334-0250, FAX: 816-969-
4781; Ernpl: 225; Sis. MgT: George R Downs 

18 PRODUCTS, INC., 12455 Branford St, Bldg. 22, Arleta, 
CA 91331, Tel: 816-896-6676; Empl.: 12; Sis. MgT: Ron 
Zettelmier; Dis!. MgT: Ron Zettelmier .......... 002175 

Local Sales Offices & Reps 
CA Los Angelas, TS Products, Inc ......... 818-896-6676 
CA Montebello, TUCUL Engrg. ............ 213-726-7397 
CA San Marino, Motion Control, Inc ....... 818-796-0169 

,,= 
FAX: 213-312-1055 

TIE, INCORPORATED, 11652 W. Olympic Blvd., Los 
Angelas, CA 90084, Tel: 213-478-8224, TELEX: 3725291; 
FSC No.: 07766; Sis. MgT: S. J. Sodaro 
. .. . . . . . .• .. . . . .. . .. .. . .. .. . . . . . . . .. A·170fl..1713, 2433 

Local Sales Offices & Reps 
MA Wobum, Cygnus SIs., Inc .............. 617·935-1395 
PA Hatboro, DeRa Mktg., Inc. ............. 215-675-0343 
PA Langhome, Della Mktg., Inc ............ 215-750-1440 
MD Laure( CSDS, Inc ..................... 301·953-7884 
Il Northfield, Feller Assocs., Inc. ......... 312-446-8065 
IA Cedar Rapids, Feller Assocs., Inc. ..... 319-364-0586 

TTS·TELECOM TERMINAL SYSTEMS, Box 68369, 
los Angelas, CA 90066, Tel: 213·390-9494, TELEX: 
3715831; Empl.: 18; Sis. MgT: L Winters 

TUCKER ELECTRONICS, Box 461966, Garland, TX 
75046, Tel: 214-346-6600, 800-527-4842, TELEX: 79-
1726, TWX: 62812862; Empl.: 43; SIs. MgT: Don S1abeno 

TUNGSTONE BATTERIES, INC. 18 Billings St, Sharon, 
MA 02067, Tel: 617·784·2000, TELEX: 951908; Empl.: 23; 
Sis. MgT: William O'Connell 

TVIDNIX 
FAX: 602-744-6155 

TUSONIX, INC.,7741 N. Business Park Drive, P. O. Box 
37144, Tucson, /lZ. 85740-7144, Tel: 802·744-0400, 
TELEX: 102·299840. TWX: 310-299840; FSC No.: 59660; 
EFJ1ll: 800; Sis. MgT: Robert H. Jones; Dis!. MgT: John H. 
Ohlrich.. .. ...... .. .... .. .. ...... .. .. .... A'1181, 1714 

Local Sales Offices & Reps 
/lZ. Tucson, Tusonix, Inc: ................. 602-744-0400 
CA San Jose, Tusonix, Inc. ..........•.... 406-922·0350 
CA Santa Ana, Tusonix, Inc. .............. 714-633-3257 
FL Coral Springs, TU'lO"ix, Inc. ........... 305-952·7050 
MD Pasadena, Tusonix, Inc ................ 301·380-0100 
NY Ontario, Tusonix, Inc; ................. 315-524-7147 
NC Greensboro, Tusonix, Inc. .. . . . . . . . . . .. 919-292-4286 
TX Plano, Tusonix, Inc .................... 214-985-933.5 

UCE, I 
Local DistJibutors 

/lZ. Phoenix, Tn .. .. .. .. .. .. .. .. .. .. .. .. .. 802-86Hl222 
CA Chatsworth, Tn ...................... 818-709-1010 
CA Milpitas, Tn .......................... 406-846-55n 
CA San Diego, Tn ....................... 619-587-4888 
CO Denver, Tn ............ .. .. .. .. .. .. .. . 3Q3..429.6806 
CT Stratford, Tn ......................... 203-375-1400 
FL Ortando, Tn .......................... 305-859-1000 
GA Noroross, Tn .... .. .. .. .. .. .. .. .. .. .. . 404-882.Q911 
Il Chicago, Newark EIctms. ............. 312-636-4411 
MD BaHsvil1e, Rasco ...................... 301·937·9100 
MD Columbia, Tn ........................ 301·995-1331 
MD Whije Marsh, Rasco .................. 301·529-0500 
MA Wilmington, Tn ....................... 617-658-4700 
MN Eden Prairie, Tn .. .. .. .. .. .. .. .. .. .. .. 612·944-5080 
NY Hauppauge, Fainnont EIctm. SIs....... 516-231·3313 
NY Ronkonkoma, Tn ..................... 516-737·2000 
NC Raleigh, Rasco ....................... 919-781·5700 
OH Columbus, Tn ........ .. .. .. .. .. .. .... 614-B46-5nO 
TX Fort Worth, Tn ....................... 817·595-3100 
WA Redmond, Tn ........................ 206-882-0291 

TUSTIN ELECTRONICS CO. 1580 N. Kellogg Drive, 
Anaheim, CA 92807, Tel: 714-7n·5800, FAX: 714-7n· 
5814; FSC No.: 7025-0010; Sis. Mgr: Saul Tunkeirott 

TWP, INC. 2133 4th St, Berkeley, CA 94710, Tel: 415-54&-
4434, TELEX: 171·267,FAX:415-54&-3073;Empl: 10; Sis .. 
MgT:G. Reed 

TYCO INSTR. DIV. See Data Instrs. 

TYCOR ELECTRONIC PRODUCTS LTD. 6107-6 
Street s.E, Calgary, Alberta, Canada T2H 1l9, Tel: 403-
259-3200, TELEX: 03 825842, ESYlNK: 1 ·B00-661 ·8263, 
FAX: 403-253-0683; Sis. MgT: Scott lee 

TYTON CORP. Box 23055, 7930 N. Faulkner Ad., 
Milwaukee, WI 53223, Tel: 414-355-1130, TWX: 910-262· 
3094; Sis. Mgr: Terry Morgan 

UCCEL CORPORATION, P. O. Box 660054, Dalles, TX 
75286, Tel: 214-353-7100, TWX: 91o-BBl-4990; Empl: 
1350 

UCE, INC. 35 Rockland Ad., NoJ¥Ialk, CT 06854, Tel: 203-
836-7509, FAX: 203-836-2566; EFJ1ll: 20; ·SIs. MgT: D. 
Schmidt 
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UCE,I Manufacturers and Sales Offices Directory 
LocaISaIe8Offices&Reps TX R/chardson,ZeusComps. ..•.....••.. 214-78S-7010 UNIQUE OPTICAL CO, Diversified Optical Corp., P.O. 

cr Norwalk, UCE,1nc. ••.••..•............ 203-838-7500 WA BeIIevue,IEC Integrated EICtrn .•..... 206-455-2727 Box 585, Farmingdale, NY 11735, Tel: 516-420-0288, 
TWX: 510-224-6598; ErnpL: 28; SIs. Mgr:" James A. 
Greene 

UlTRONIX 
SFERNICE, INC. 

FAX: 303-242-5917 
UL TRONIX, INC., Sfemice, Inc., P.o. Box 1090, Grand 

Junction, CO 81502, Tel: 303-242-0810; FSC No.: 0534,7; 
EmpL: 300; SIs. Mgr:" John Hardesty; Dist. Mgr:" Danny 
Jagirdar ........•...•............•• A.1848, 2027-2029 

LocsJ SaIe8 Offices & Reps 
AZ ' Tempe, Semper Fi Sis., Inc. ••.•..••... 602-730-9553 
CA Chatsworth. RaJtech .. ,............... 818-700-()933 
CA Del Mar, Chapman & Chapman ..•.... 619-755-0412 
CA Glendale, Mission MkIg. Grp........... 818-247-9110 
CA 8an1a Clara, I Squared Inc. .•....•.... 409-988-3400 
CO Denver, West Inc. .......•............. 303-477-6160 
cr Bloomfield, F. 8.1...................... 203-243-3122 
FL St Petersburg, J.C.I. Assocs. ......... 813-343-2679 
IL Downers Grove, Richmar EIcIm. ...... 312-968-0118 
IN Ft Wayne, Denton Mktg. .............. 219-486-0665 
IA H"lawalha, Am Sis. .................... 319-393-6392 
MA Lowel~ F. 8. L... ......... .. .. . ... ... .. 617-459-7399 
MI Jackson, T.P.s. & Assocs. ...•......... 517-78S-1722 
MN Minneapolis, DunlopConsIls. ......... 612-544-1070 
MO St Louis, s. W. Wollard Co. ........... 314-575-1130 
NJ Piscataway, R. P. Luoe & Co. ......... 201-752-8750 
NY Chappaqua, Micre~Inc. ............... 914-235-4961 
NY New Hyde PI<, R P. Luoe & Co........ 515-437-4550 
NY Rochester, Fritz Dasson .............. 715-338-1699 
OH Wooster, T.P.s. & Assocs. . . . . . .. . . . . .. 218-264-()971 
PA Wynnewood, MeIZ-Benham Assocs., Inc. 

....................................... 215-895-7300 
TX Richardson, Pro Comp. Sis. Co. ....... 214-869-1500 
ur Salt lake City, West, Inc. ..... . . • • .. . . . 801-292-8787 
WA Bellevue, Olson Tech. Sis. Corp. ..... : 205-88S-7792 
WI Buller, Rlchmar EIcIm. ................ 414-781-1730 
can Manitoba/Winnipeg, Smith-Paterson & Assoc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294-885-1376 
can Ont/Mississauga, Source EIcIm. ..... 416-675-6235 

Local DistrIbutors 
CA Chatsworth, Peteil/Passive Comp., Inc. 

CA 
CA 
CA 
CO 
FL 
FL 
MD 
MD 
MA 
MA 
NY 
NY 
NY 
NY 
NY 
OH 
OH 
OH 
OR 
TX 
TX 

San Diego, Neumann EIec. .......... . 
San Jose, Zeus Comps. ............. . 
Westlake VI.; Distel, Inc. .............. . 
Denver, IEC Inlegrated EIcIm. ••..•..•. 
Oviedo, Zeus Camp. ................. . 
Tampa, Impala EIctms. .............. . 
Columbia, Aztech EIctms. ............ . 
Columbia, Zeus Comps. ............ .. 
Burlington, 1Lc EIctms. ............. .. 
Lexington, Zeus Comps. .... , ........ . 
Bohemia, Justin EIec. ••.••..•.•..•.... 
Hauppauge, Jaoo, Inc. ........ , ...... . 
MeMIIe, SA~ Inc. ..................... . 
Port Chester, Zeus Comps. .......... . 
Valley Stream, L & S EIec. ..... , .... .. 
Cincinnati, Eclipse of Ohic ........... . 
Ciricinnatl, G & A Sis. ............... .. 
Dayton, Televox. Inc. ..•..•........•..• 
Beaverton, IEC Integraed EIcIm. ..... . 
Dallas, EPIC ......................... . 
Richardson, Jaoo, Inc. ............... . 

818-341-1745 
619-695-3005 
408-998-5121 
805-495-9998 
303-843-2040 
305-365-3000 
813-885-4747 
301-995-6800 
301-997-1118 
617-273-0140 
617-863-8800 
515-589-4000 
515-273-5500 
515-293-2710 
914-937-7400 
515-561-2474 
513-661-7733 
513-521-8800 
513-454-1225 
503-641-1690 
214-503-1414 
214-235-9575 

ULVAC NORTH AMERICA CORPORATION, P.O •. Box 
799, 105 York Street, Kennebunk, ME 04043, Tel: 207-985-
2973, TELEX: 45-9045, FAX: 207-985-4459; EmpL: 50; SIs. 
Mgr; Susan ~ilaro; Dist. Mgr" Harold Ileum 

Local SaIe8 Offices & Reps , 
CA San Jose, Process Physics, Inc. •.•...• 
GA La Grange, J.R Systems ............ "' 
MA Boxford, Lanyi EqUip. • ............... . 

409-435-1611 
404-884-3006 
617-687-8860 

FAX: 415-573-7562 
ULVECO. INC. 323 VmIage Park Driv~, Foster City, CA 

94404, Tel: 415-574-1100, TWX: 856446 ULVECO; Sis. 
Mgr; Michael Szulborski ,................ A·2430-2432 

Local Sales Offices & Reps 
CA Arcadia, Van Gatt & Assocs. .......... 815-445-9728 
CA San Diego, Van Gatt & Assocs. ....... 619-565-5320 
CA 8an1a Clara, Gagner-Toomey Assocs., Inc. 

. .. . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . 408-244-2200 
CO littleton, MAC ........................ 303-794-4684 
cr Avon, Tom Maguire Assocs. .......... 203-673-3019 

UNIT DESIGN, 1140 E. Valencia Dr, Fullerton, CA 92631. 
Tel: 714-526-0800, TWX: 910-25G-0136, FAX: 714-871-
4164; EmpL: 8; SIs. Mgr".M. Konrad 

~·UNITED 
CRIMI-CON 

UNITED CHEMI-CON INc., 9801 w. HiggIns ReI., 
Rosemont. R. 60018, Tel: 312-896-2000, TELEX: 28-3557, 
TWX: 910-253-2964; ErnpL: 50; SIs. Mgr" R. Donham 
... , ...... . . ...... . . ..... ..... ..•.... .. .... A·1182-1183 

Local SaIe8 Offices & Reps 
NJ Bellmawr, TAl Corp. .................. 609-933-2600 
Al Huntsville, R. D. Whitesell .•.•... , •.•.• 205-88S-5110 
CA EI Taro, English/Damco Sis. •...••.•.• 714-837-3801 
CA Mountain View, Straube Assocs. ...... 415-969-6060 
CO Westminster, Straube Assocs. Mountain States, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 303-426-Q890 
FL Altamonte Springs, Semtronic Assocs., Inc. 

....................................... 305-831-8233 
FL Clearwater, SemIronic Assocs., Inc. •.. 813-461-4675 
FL Fl Lauderdale, Semtronic Assocs., Inc. 

.... ................................... 305-731-2484 cr Glastonbury, Tom Maguire Assocs. ... 203-659-1649 
MA Norwood, Tom Maguire Assocs. ...... 617-551-0500 GA 
MN Minneapolis, EIecIro-Serv Co. ••.•...•. 612-338-3475 :~ 

Norcross, R 0. Whitesell ............. 404-449-9190 
ChiCago, M. Gottlieb Assocs........... 312-775-1151 
Fort Wayne, R. O. Whftesell . • . • . • • . . .. 219-432-5591 NY Clark Mills, KLM Gamer .............. 315-853-6126 IN 

.NY Pittsford, KLM Gamer................. 715-381-6350 IN Indianapolis, R. O. Whftesell .......... 317-359-9283 

NY Plainview, Robert Smith Assocs. ...... 515-681-3155 KS 
OR Beaverton, Evergreen MkIg. Corp. . . . • . 503-643-8020 

Kokomo, R. O. Whftesell ••.•.•••••.... 317-457-9127 
Shawnee Mission, Lowell Kangas & Assocs., Inc. 

PA Ex1on, Unear Sis. ..................... 215-524-8080 
WA Richmond, Glassock Assocs. ......... 804-740-0063 
WA Seattle, Evergreen MkIg. Grp. ......... 206-633-3160 
can Marl<ham, Ont. Stetron InIl, Inc. ......• 415-475-6202 

UNGAR, Div. Eldon Inds., Inc, 100 W. Manville St, 
CampIon, CA 90224-6005, Tel: 213-774-5950, TElEX: 
4720750 Eldon; FSC No.: 78976; EmpL: 140; SIs. Mgr; 
Richard Shivers 

UNHOL TZ-DICKIE CORP, 6 Brookside Dr. Wallingford, 
cr 06492, Tel: 203-265-3929, TELEX: 643802, FAX: 203-
265-2690; EmpL: 49 

UNIBOX. Diy. of Amerex, P.O. Box 2815, Riverside, CA 
92516, Tel: 714-686-1400; Sls.Mgr; Roger Orton 
.................................................. C·1014 

UNICO, 3725 Nicholson ReI., Franksville, WI 53125-0505, 
Tel: 414-885-5678, TWX: 910-271-2385, FAX: 414-885-
8396; EmpL: 250; SIs. Mgr" Joseph Glover 

FAX: 201-674-3803 
UNICORP,291 Cleveland St, Orange, NJ 07050, Tel: 201-

674-1700; FSC No.: 04729; ErnpL: 82; Sis. Mgr; a Levine 
................. ........................... C·1710-1711 

UNILATOR TECHNICAL CERAMICS INC, 6290 
SUnset Blvd., Ste. 1126, Los Angeles, CA 90025-8770, Tel: 
213-463-5618, TWX: 910 321-2903; SIs. Mgr" Norman R 
Sutherland 

UNIMAX SWITCH CORP, See C & K/Unimax, Inc. 

UNIMEASURE, INC, 7055 N.W. Grandview Dr. Corvallis, 
OR 97330, Tel: 503-757-3158 

UNION CARBIDE CORPORATION, Industrial 
Chemicals DiY, Crystal Products Dept, 9320 
Chesapeake Dr, Ste. 216, San Diego, CA 92123, Tel: 619-
279-4500, TELEX: 695-465; Empl.: 125; SIs. Mgr; J. J. 
Beeman 

....................................... 913-631-3515 
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Peewee Valley, R. O. Whitesell.. . . • . •. 502-241-1441 
Columbia, Pro-Rep, Inc. ............... 301-653-3600 
Hingham, Northeast Reps. ............ 617-749-6700 
Grand Rapids, R 0. Whitesell....... . . 618-942-5420 
Southfield, R O. Whitesell ..•..•..•... 313-559-5454 
St Joseph, R. O. Whftesell ............ 615-98S-7337 
Eden Prairie, Twist Co................. 612-941-2040 
N. Bellmore, Aurora MkIg. •..•..•..•... 515-221-0764 
New York, Caravan Sis., Corp. ........ 212-734-5800 
Pittsford, Franklin Sis. Corp.. . . . . . . . . . . 716-245-8251 
Greensboro, Caravan Sis. ..... , ....... 919-294-1500 
Raleigh, Tingen Tech Sis., Inc. ........ 919-878-4440 
Cincinnati, R. O. Whftesell .. ••. . .. . .••• 513-521-2290 
Cleveland, R O. Whitesell ............ 215-447-9020 
Columbus, R 0. Whftesell ..•........• 614-885-9396 
Dayton, R O. WhHeseIl ............... 513-298-9546 
Portland, Earl & Brown . . . . .. . . . . . . .. .. 503-245-2283 
Pittsburgh, R O. Whitesell............ 412-963-6161 
Knoxville, M. Gottlieb Assocs. ......... 615-966-1314 
Knoxville, R. O. Whitesell ............. 615-694-9476 
Austin, Mil-Rep ....................... 512-345-0331 
Houston, Mil-Rep ..................... 713-444-2557 
Richardson, Mil-Rep .................. 214-644-6731 
Salt Lake City, Straube Assocs. Mountain· States, Inc. 
. . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 801-263-2640 

WA Redmond, Earl & Brown ............. . 
WI Brookfield, Twist Co. ................ .. 
Can Toronto, Renmark EIctms. ........... . 

Local CJistributoIS 
AZ Tempe, Bell lnels. .................... . 
AZ Tempe, EIcIm. Supp. ................. . 
AZ Tempe, Time EIctms. ................ . 
CA Agoura Hills, Time EIctms. ........... . 
CA Anaheim, Time EIctms. .............. . 
CA Chatsworth, Passive Comps. .....•..•• 
CA ,Chatsworth, Time EIctms. ............ . 
CA Riverside, EIcIm. Supp. .............. . 
CA San Diego, EIcIm. Supp. ........... : •. 
CA San Diego, Time EIctms. ............. . 
CA San Jose, Cspaci10rs Unltd. .......... . 
CA San Jose, Passive Technlg. Sis. .•.... 
CA Sunnyvale, s.A.1. ..................... . 
CA Sunnyvale, Time EIctms. ............. . 
CA Tonance, Time EIctms. .............. . 
CA Tustin, Projections Unltd. ............ . 
CO Englewood, Nap EIctms. ............. . 
CO Englewood, Time EIctms. ............ . 
CO Whea1ridge, Bell lnels. ................ . 
cr Cheshire, TIITI9 EIctms. ............. .. 
FL Altamonte SPrings, s.A.L ....•.••..•..• 
FL Ft Lauderdale, Hammond EIctms. •..• 
FL Ft Lauderdale, Reptron EIctms. ....•.• 
FL Ft Lauderdale, Time EIctms. •....••..• 

205-885-5064 
414-782-2670 
418-494-5445 

602-966-7600 
602-258-4769 
602-967-2000 
818-707-2890 
714-937-()911 
818-341-1745 
818-998-7200 
714-787-9220 
619-693-9222 
619-586-1331 
408-946-7676 
408-435-5566 
409-72G-0760 
409-734-9888 
213-320-0880 
714-544-2700 
303-799-9698 
303-799-8851 
303-424-1985 
203-271-3200 
305-831-8201 
305-973-7103 
305-735-1112 
305-974-4800 

rI.. Oi-iiu W. "tllIUnona cicims. , .... , .. , .. .. .. .... ~ts4\HiU60 
FL Orlando; Time EIctms. •..•...•.••.••.. 305'841-6565 
FL Tampa, Aeptron EIctms. •.•.•.. ,...... 813-855-4656 

810 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
GA Atlanta, Time Eletrn.. .... . . . . . .. 404-984-0126 
GA Norcross. Hammond Eletrn.. . . . . 404-449-1996 
GA Norcross, Replron Eletrn.. ... 404,446-1300 
GA Norcross, Time Elctms. .......... 404-448-4448 
IL Chicago, Nap Elctrn ...... , . . . . . . . 312-625-8400 
IL Elk Grove Vl, RM Elctrn.. . . . 312-669-2080 
IL Northbrook, Classic Comps. 312-272-9650 
IL Schaumburg, Reptron Elctrns. .... ... 312-882-1700 
IL Wood Dale, Time EIctrn.. .......... 312-350-0610 
IN Indianapolis, RM Elctm.. .. 317-291-711'0 
MD Columbia, Time Elctrns..... 301-964-3090 
MA Burlington, TLC Elctrn.. .... 617-273-0140 
MA Hopkinton, Interface Elctrn.. 617-435-6858 
MA Peabody, Time Elctrn.. 617-532-6200 
MA Wilmington, J.V. Elctrn............ 617-273-4300 
MA Woburn, SAl.... . .. . .. .. .. 617-938-5460 
MI Grand Rapids, RM Elctrns, 616-531-9300 
MI Uvonia, Replron EIctrn.. ......... 313-525-2700 
MN Bloomington, Time Elctrn& ... 612-944-9192 
MN Hopkins. Joel Co, ............ 612-935-6202 
MN Minnetonka, Reptron Eletrn.. . . . . . . . 612-938-0000 
MO St Louis. Time Elctms. ............ 314-391-6444 
NJ Clifton, J-Mar Elctrn.. .......... 201-772-6400 
NM Albuquerque, Bell Ind& ........ 505-292-2700 
NY E. Syracuse, Time Elctm.. ...... 315-432-0355 
NY Hauppauge, Jaco Elctrn.. .. . . . . 516-273-5500 
NY Hauppauge, Time Elctrns. , . . . . . 516-273-0100 
NY Melville, SAl. ......................... 516-293-2710 
NY Rochester, Masline Elctrn.. ... 716-546-5373 
NY Ronkonkoma, Prime Comps. .. 516-737-1730 
NC Charlotte, Time Elctrn.. . ......... ,.. 704-522-7600 
NC Greensboro, Hammond Elctrn.. .. . . . . 919-275-6391 
NC Raleigh, Service Plus ..... 919-85(}'9550 
OH Dublin, Time Elctrn.. .............. 614-761-1100 
OH Worthington, Replron ..... 614-436-6675 
OR Lake Oswego, Bell Ind& ....... 503-241-4115 
OR Portland, Time Elctrn.. ..... . . 503-684-3780 
PA Exton, VSH ................... 215-363-2250 
PA King of Prussia, Time Elctm.. ... 215-337-0900 
PA York, E.C.I....... .............. 717-846-5334 
SC Greensville, Hammond Elctms. ... 803-233-4121 
TX Austin, Kent Elctm.. ............... 512-834-1900 
TX Carrol~on, Time Elctrn ................ 214-241-7441 
TX Dallas, RM Elctm ..................... 214-869-2080 
TX Houston, Kent Elctm.. ................ 713-78(}'7770 
TX Houston, Time Elctrn.. . . . . . . . . . . . . . . .. 713-53(}'08oo 
TX Richardson, Jaco Elctm.. ............. 214-235-9575 
TX Richardson, Kent Elctm .... ,.......... 214-669-2600 
UT Sa~ Lake City, Standard Supp. Co ... , 801-486-3371 
UT W. Villley, Time Elctm.. ... 801-973-8181 
VT Rutland, SAl. ......... .. . .. .. .. .. .. ... 802-775-7126 
WA Bellevue, Bell Inds. ................... 206-747-1515 
WA Redmond Time Elctm ....... " ....... 206-882-1600 
WI New Berlin, Classic Comps. . . . . . 414-786-5300 
WI New Be~in, Nap Elctrn ................ 414-785-9100 

UNITED DETECTOR TECHNOLOGY, 12525 Chadron 
Ave, Hawthorne, CA 90250, Tel: 213-978-0516, TiELEX: 
18-2458; FSC No.: 50486; Empl.: 150; Sis. Mgr: AHred 
Seck 

UNITED ELECTRIC CONTROLS, 85 School SL 
Watertown, MA 02172, Tel: 617-WA6-1000, TiELEX: 92 
2445, FAX: 617-926-2568; Empl.: 420; SIs. Mgr: Dave 
Williams; Dis!. Mgr: George Miller 

UNITED FOAM PLASTICS, 172-0 E. Main St, 
Georgetown, MA 01833, Tel: 617-352-2200, TWX: 71(}' 
347-0315, FAX:,617-352-7169; FSC No.: 55900; Empl.: 
200; Sis. MgT-' Richard L Corrigan 

UNITED SOLDER WRAP INC., See Vector Elctrn. Co., 
Solderwrap of CA, Inc. 

UNITED STATES CRYSTAL CORP., 3605 McCart SL 
Fort Worth, TX 76110, Tel: 817-921-3014, TWX: 91 (}'893-
4084, FAX: 817-923-0424; FSC No.: 52847; Empl.: 75; SIs. 
Mgr: Jan Henderson 

UNITED STATES SOFTWARE CORP., 14215 N.W. 
Science Pk. Dr, Portland, OR 97229, Tel: 503-641-9446, 
TWX: 4993875 U S SOFTWARE; SIs. Mgr: Donald L 
Dunstan 

UNITED SUPERTEK, INC., 118 Charcot Ave, San Jose, 
CA 95131-1101, Tel: 408-922-0730, FAX: 408-922-0534; 
Empl.: 40; SIs, Mgr: M .. Jo-Ann Ricci 

UNITED TRANSFORMER CORPORATION, SUb. 
of OPT Industries, 300 Red School Lane, Phillipsburg, 
NJ 06665, Tel: 201-454-2600, TWX: 71 (}'581-2722; Empl.: 
200; SIs. Mgr: A. Profeta .... , .... A·1479,2428-2429 

Local Sales Offices & Reps 
AZ Phoenix, Westrep .... . 
CA Anaheim, Westrep .... . 
CA San Diego, Westrep .. . 
CA Santa Clara, Westrep ... , 
CO Westminster, Straube Assocs. .. 
FL Orlando, OPT ............ . 
ID Boise, N. R. Schultz .... , .. 
KS Lenexa, Midtec Assocs .. 
MD Columbia, L D. Lowery .. 
MD Columbia, L D. Lowery .. 
MN Eden Prarie, The Twist Co. 
NM Albuquerque, S.w. SI ..... , ....... . 
NY E. Rochester, Lupton Assocs .. 
NY Melville, Comtronic Assocs .... . 
OR Beaverton, N. R. Schultz .. . 
PA Broomall, L D. Lowery .. . 
TX EI Paso, S.w. SI .......... . 
WA Bellevue, N. R Schultz 
WA Bellevue, N. R Schultz Co .... , 
Can Toronto, Ont, Renmark Assoc .... 

Local Distributors 

602-997-8899 
714-527-2822 
619-566-6580 
40S:988-8833 
303-426-0890 
305-658-6020 
208-377-8666 
913-541-0505 
301-38t-0225 
301-964-9110 
612-941-2040 
505-883-1388 
716-381-4800 
516-249-0505 
503-643-1644 
215-356-5300 
915-594-8259 
206-494-0300 
206-454-0300 
416-494-5445 

AL Huntsville, Arrow Elctms. 205-837-6955 
AL HuntsVille, Hal~Mark Elctrn.. . 205-837-8700 
AZ Phoenix, Arrow ....... ,..... 602-437-0750 
AZ Phoenix, Hal~Mark Elctrn.. . 602-437-1200 
CA Canoga Pit, Hall-Mark Elctrns. .. 818-716-7300 
CA Garden Grove, Bellind ...... '...... 714-22(}.Q681 
CA Gardena, Bellind.. .. ......... 213-515-1800 
CA Los Angeles, Arrow Elctrn.. ... 818-701-7500 
CA Sacramenta, Hall-Mark Elctrns. 916-722-9280 
CA San Diego, Arrow............. 619-565-4800 
CA San Diego, Hal~Mark ......... 619-268-1201 
CA San Francisco, Arrow Elctrns. . 408-745-6600 
CA San Jose, Hal~Mark ...... 408-432-0900 
CA San Jose, Jaco ..... 408-432-9290 
CA Sunnyvale, Belllnda.. 408-734-8570 
CA Thousand Oaks, Bellinds. 818-34(}.1940 
CA Torrance, Hal~Mark Elctrn.. 213-217-8400 
CA Tustin, Arrow Elctm.. ..... 714-838-5422 
CA Tustin, Hal~Mark Elctm.. 714-669-4700 
CA Westlake, Jaco 805-495-9998 
CO Denver, Hal~Mark Elctrn.. 303-79(}.1662 
CO Englewood, Arrow Elctrn.. ......... 303-79(}.4444 
CT Meriden, Jaco ................. .... 203-235-1422 
CT Wallingford, Arrow ............... 203-265-7741 
CT Wallingford, Hall-Mark Elctrn.. . 203-269-0100 
FL Ft Lauderdale, Arrow Elctrns. ......... 305-429-8200 
FL Ft Lauderdale, Hal~Mark Elctrn.. . 305-971-9280 
FL Melbourne, Arrow Eletrn.. . . . . . . . . . . . .. 305-725-1480 
FL Orlando, Arrow Elctms. ... 305-682-6923 
FL Orlando, Hal~Mark Elctm.. 305-855-4020 
FL Tampa, Hal~Mark Elctrns. . 813-530-4543 
GA Atlanta, Arrow Elctrn.. .... 404-449-6252 
GA Atlanta, Hal~Mark Elctm.. . 404-447-8000 
HI Honolulu, Honolulu Elctrn.. . 809-949-5564 
IL Chicago, Arrow ................ 312-250-0500 
IL Chicago, Hal~Mark Elctms. . ... '...... 312-66(}'38oo 
IN Indianapolis. Arrow ................... 3t7-243-9353 
IN Indianapolis. Hall-Mark Elctm.. . . . . . . .. 317-872-8875 
IA COOar Rapids. Arrow Elctrns ........... 319-395-7230 
KS Kansas City, Arrow Elctrn.. 913-541-9542 
KS Kansas CUy, Hall-Mark Elctrns ........ 913-888-4747 
MD Ba~imore, Hal~Mark .................. 301-988-9800 
MD Columbia, Arrow Elctms. . . . . . . . . . . . . .. 301-995-6002 
MD Columbia, Jaco.. ................... 301-995-6620 
MA Boston, Arrow Elctm.. . .............. 617-935-5134 
MA Boston, Hal~Mark .............. 617-935-9777 
MA Boston, Jaco ......................... 617-273-1860 
MI Detroit, Arrow Elctm.. . . . . . . .. . . . . . . . .. 313-971-8220 
MI Grand Rapids. Arrow Elctrn.. ......... 616-243-0912 
MI Livonia, Hall-Mark .................... 3 t 3-462-1205 
MN Minneapolis. Arrow Elctrn.. .... 6 t 2-83(}'18oo 
MN Minneapolis. Hal~Mark Elctms. 612-941-2600 
MO Sl Louis. Arrow Elctm.. ............... 314-567-,6888 
MO Sl Louis. Hall-Mark Elctms ............ 314-291-5350 
NH Manchester, Asrow Elctm.. ........... 603-668-6968 
NJ Fairfield, Arrow ....................... 201-538-0900 
NJ Fairfield, Hal~Mark ............ , ....... 201-575-4415 
NJ MI. Laurel, Hal~Mark . . . . . . . . . . . . . . . . .. 609-235-1900 
NJ Totowa, Jaco .............. 201-942-4000 
NM Albuquerque, Arrow Elctms. 505-243-4566 
NY Hauppauge, Arrow Elctms. . 516-231-1000 
NY Hauppauge, Jaco Elctm.. . . 516-273-5500 
NY Lynbrook, Peerless Radio. 516-593-2121 
NY Rochester, Arrow Elctrn.. .,........... 716-427-0300 
NY Rochester, Hall-Mark ................. 716-244-9290 
NY Ronkonkoma, Hall-Mark Elctrns. ...... 516-737-0600 
NC Raleigh, Arrow ........................ 919-876-3132 
NC Raleigh, Hall-Mark. . . . . . . . . . . . . . . . . . .. 919-872-0712 
NC Winston-Salem, Arrow Elctrn .......... 919-725-8711 
OH Cleveland, Arrow Elctrns. ............. 216-248-3990 
OH Cleveland, Hall-Mark Elctrn ........... 216-349-4632 
OH Columbus, Arrow Elctrns. ' .........•.. 614-436-0928 
OH Columbus, Hall-Mark Elctrn.. ......... 614-888-3313 
OH Dayton, Arrow ........................ 513-435-5583 
OH Dayton, Pioneer ...................... 513-236-9900 
OH Westerville, Hal~Mark . . . . . . . . . . . . . . ... 614-891-4555 

UNITRO 

OK Tulsa, Arrow EIctrn& ..... 
OK Tulsa, Hal~Mark Elctm.. . ... . 
OR Portland, Arrow ............ .. 
PA Philadelphia, Arrow Elctm.. . ......... . 
PA Philadelphia, Hal~Mark Elctm ........ . 
PA Pittsburgh, Arrow EIctrn.. . .......... .. 
TX Austin, Arrow ....................... .. 
TX Austin, Hall-Mark .................... . 
TX Dallas, Arrow Elctrn.. . .............. .. 
TX Dallas, Hal~Mark ................... .. 
TX Dallas, Jaco ........................ .. 
TX Houston, Arrow EIctrn ............... .. 
TX Houston, Hall-Mark Elctm ............ . 
UT Sa~ Lake City, Arrow Elctm .......... . 
UT Sa~ Lake City, Hal~Mark Elctm ....... . 
WA Seattle, Arrow ...................... .. 
WI Milwaukee, Arrow Elctrn .............. . 
WI Milwaukee, HaI~Mark Elctrn .......... . 
PR Hato Rey, Arrow EIctrn ............... . 
Can Montreal, Que, Arrow EIctrn .......... . 
Can Ottawa, Ont, Arrow Elctm.. . ......... . 
Can Quebec City, Que, Arrow EIctrn.. . ... . 
Can Toronto, Ont, Arrow Elctm ........... . 

918-252-7537 
8Q(}.231-0253 
503-645-6456 
215-928-1800 
215-355-7300 
412-856-7000 
512-835-4t80 
512-258-8848 
214-3B(}.6464 
214-553-4300 
214-235-9575 
713-530-4700 
7t3-781-61oo 
801-973-6913 
801-972-1008 
206-575-4420 
414-792-0150 
414-797-7644 
809-764-4384 
514-735-5511 
613-226-6903 
418-687-4231 
416-661-0220 

UNITED WIRE & CABLE CORP, 425 Shrewsbury SL 
Worcester, MA Ot604, Tel: 617-757-3872, FAX: 617-753-
2173; FSC No.: 51348; Empl.: 10; SIs. Mgr: T. P. Andrews 

UNIT INDUSTRIES, 1140 E. Valencia Dr, Fullerton, CA 
92631, Tel: 714-871-4161; Empl.: 40; SIs. Mgr: R Usman 

UNITRACK 

FAX: 215-692-0801 
UNITRACK INDUSTRIES, INC., 1372 Enterprise Dr, 

Goshen Corp. Pk., P.O. Box 1927, West Chester, PA 19380, 
Tel: 215-692-0800, TWX: 510-663-0000; Sis. Mgr: Anna 
Orcutt .................................... ,C·1114-1117 

Local Sales Offices & Reps 
AZ Phoenix, Finn-Pat Co. . . . . . . . . . . . . . . . .. 602-954-0301 
CO Denver, Del~on Co. . ............... '. . 303-373-0300 
GA Atlanta, Magaro & Assoca ............ 404-45 t -8862 
IL Des Plaines, Lincoln, Hodges & Assoca 

.. .. .. .. .. . .. .. .. .. .. ... .. . .. .. .. .. .... 312-297-3810 
IN Fl Wayne, Aktron Corp................ 219-747-3650 
MA Northboro, Henik Assoca ........ . . . .. 617-393-3t 27 
MI Kentwood, CA Geer Co............... 616-534-9449 
MN St Pau~ Countrymen Assoca ......... 612-645-9151 
MO Blue Springs, Cairns SI .. Co. . . . . . . . . .. 816-229-1404 
NJ Basking Ridge, Churchill Assoca ..... 201-204-0744 
NY Larchmon~ Hingston Walsh Assocs., Inc. 

....................................... 914-834-578t 
NY Syracuse, Lenard Co. ................. 315-479-9191 
OH Akron, Augnat Assoca .... .. .. .. .. .... 216-273-1211 
PA Norristown, Rivco January ............ 215-831-1414 
TX Wylie, Air Quip/RobIeyco ............. 214-442-3573 
Can Guelph, Ont, Hammond MIg. Co, Ltd 

Local Distributors 
CA Santa Ana, EL.{;OM ................ .. 
CO Denver, Integrated EIctrn ............. . 
MA Northboro, Papi Supp. ............... . 
MA Winchester, Rush Inds. .............. . 
MI Grand Rapids, S-F EIctm Supp. Co. .. 
NC Winston-Salem, Kirkman Eictms. ..... . 
OH Dayton, Televox, Inc ................. .. 
OH Warren, Rem Elctrn .. Supp. Co, Inc. .. 
PA Erie, Rem EIctrn .. Supp. Co, Inc. ..... . 
TX Wylie, Air Quip/Robleyco ............ . 

519-622-2960 

714-432-6630 
303-292-6121 
617-393-3127 
617-729-5800 
616-459-0216 
919-722-9131 
513-294-4499 
216-373-1300 
814-453-5625 
214-442-3573 

UNITRODE CORP, 580 Pleasant SL Watertown, MA 
02172, Tel: 617-926-0404, TELEX: 92-2414. TWX: 710-
326-6509; Ernpl.: 2,000; Sis. Mgr: Leslie Wallace; Dis!. 
Mgr: Ron Myers 

UNITRODE CORP., Capacitor Div, 11494 SOrrento 
Valley Road, San Diego, CA 92121, Tel: 619-453-8020 

U 
Unitron 

FAX: 214-341-2099 
UNITRON INC" 10925 Miller Rd., Dept EE, Dallas, TX 

75238, Tel: 214-34(}.6600, TELEX: 882511; FSC No.: 
6130; Empl: 75; Sis. Mg,: R. L Beutel ... 002158-2160 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 811 



UNrrRO 
Local Sales Offices & Reps 

CA Manhallan Bch., Unitron (Jim Houghten) 
...•.....................•..•.........• 213-379-7901 

CA Sunland, Unilron (Jim Crevier) •.•..•.• 818-352-7348 
KS Mission, Warren West & Assoc& .... '. . 913-236-5358 
MN St Pau~ Power Mation •.• , • . . . . . •. . . • . 612-645-0781 
MO Ellisville, Maynard & Assoc& .. . . . . . . . . 314-25EHi899 
NC CharIoIIe, Bruster Lawing & Assoc& .. 803-831-1205 
SC Mt Pleasant, Bruster Lawing & Assoc& 

803-884-5748 
VA Midlothian, Bruster Lawing & Assoc!j. 

804-794-3879 

UNITRONIX CORP, 50 County Une Ad., Somerville, NJ 
08876, Tel: 201-231-9400, TElEX: 833184; EmpI.: 35; SIs. 
MgT: Frank Zimmer; Dist. Mgt: Joseph Murawski 

UNNERSAL AD-YU/D-F CORP, 2517 E Norwich St, 
Milweukee, WI 53207, Tel: 414-482-4100; FSC No.: 90101; 
EmpI.: 10; SIs. Mgr: Ronald Tessmer 

UNNERSAL DATA SYSTEMS, INC, Motorola 
Information Systems Group, 5000 Bradford Dr, 
Huntsville, AI.. 35805-1953, Tel: 205-721-8000, TElEX: 
752602 UDS HTV; EmpL: 800; Sis. MgT: Aay Kelly: Dist. 
Mgt: Aon Marlin 

Local Sales Offices & Reps 
AI.. Huntsville............................ 205-721-8000 
.AZ Meza. " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 602-820-6611 
CA Mission VIEIjo ....•........•..•..•..... 714-77<>-4555 
CA Mountain VIeW ........•..•........... 415-969-3323 
CA Van Nuys ...•.........•.............. 818-891-3282 
CO Aurora.. . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 303-368-9000 
Fl Brandon .•.•.•.....•....•.•...... : . . . • 813-684-0615 
GA Roswell.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 404-998-2715 
IL Glenview. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 312-998-8180 
MD Wheaton ............................. 301-942-8558 
MA Framingham.......................... 617-875-8868 
MI Uvonia. • . . • . . . . . . • . . . . . . • . . . . . • . . • . .. 313-522-4750 
MN Apple Valley . . . • . . • . . . . . . . . . . . . . . • . . .. 612-432-2344 
MO St Louis .................•............ 314-434-4819 
NJ East Brunswick .......•.....•......... 201-238-1515 
NY Uniondale.................. •......... 518-222-()918 
NC Winston-Salem .......•.....••........ 919-780-4184 
OH Westerville........................... 614-895-3025 .. 
PA Blue Bell ••.....•.........•..•..•..•.. 215-64s.2336 
TX Houston. . • . . . . . . • . . • . . . . . . . . •. . . • . . . . 713-988-5506 
TX Aichardson... ..... . .. . . ....... .... . .. 214-880-0002 

u.s. Toyo 
Over 

10,000 
Fans 

JrJ Stock 
e The 

Largest 
Relay & 

• SWitches II • . Distributor ~"'l In the World, 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Underwriters Safety 

I,O~~~~OO .e/'-~·~ 8 o~.~e~oo. 
Terminal . • • I Relays & 
Blocks i . SWitches 

In Stock. "!IIIIIIIIIII .. ,~' In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

Manufacturers and Sales Offices Directory 
WA Bellevue. • . . • . .. . . . . . . . . . . . . . . .. . . . . . • 206-646-6622 
Can Wil/owdale, Ont ...................... 416-495-0008 

UNNERSAL INSTRS. CORP" MECHANIZED 
ELCTRN. ASSEMBLY (MEA) ON., See 
Mechanized Elctm. Assembly Div, Universa 

UNIVERSAL VOLTRONIC8, 27 Radio Circle Dr. Mt 
Kisco, NY 10549, Tet 914-241-1300, lWX: 71 ()'S71-2142; 
Efr1lL: 135; SIs, Mgt: Bill Herndon ............. 002030 

Local Sales Offices & Reps 
CA Santa Clara, Sourcetronics •... ,; ... ;. 408-998-8801 
MA Whitinsville, Power Factor & Assoc& .. 617-234-8415 
MN Minneapolis, R..l. Sis. ................. 612-868-3661 
PA Audubon, Holmes Assoc& """""" 215-866-0636 
VA Fairfax, Schibley Assocs. ............. 7Ds.591-3008 

FAX: 213-634-0621 
UPSYSTEMS, INC. 7801 E Compton Blvd, Paramount, 

CA 90723, Tel: 213-634-0621, lWX: 91()'346-7814; FSC 
No.: 3698; SIs. MgT: Dick Williams .. . . . • . . .. ... 002161 

URBAN ELECTRONIcs, p. O. Box 456, Dover, MA 02030, 
Tel: 617-329-4068, FAX: 617-235-5936; EmpL: 50; SIs. 
Mgt_. G. Urban 

URDC, Acme Electlic Corporation, 7915 South 1530 
West, Box 10, West Jordan, UT 84084, Tel: 801-561 '9385, 
FAX: 801-562-9004; SIs. MgT: Glenn Waterman 

U S CAPACITOR CORP., See U S, Microtek 
Components 

U.S. COMPONENTS, INC. Unitech PLC. 35 Carlough 
Ad., Bohemia, NY 11716, Tel: 518-589-8080, lWX: 51 (). 
228-7886; EmpL: 90; SIs. MgT: J. PrIdeaux; Dist, MgT: J. 
PrIdeaux 

mDIGITAL 

FAX: 213-594-6091 
U. S. DIGITAL CORP., 12371 Kensington Ad., Los 

Alamitos, CA 90720, Tel: 213-594-0084 , .. , .... 801928 

Local Disttibutors 
NY Clerks Mills, KLM Garner ............. 315-853-8126 

~ USD 
COOPER 
INDUSTFlIES 

FAX: 312-867-2211 
USD PRODUCTS, Cooper Industries, 7300 W. 

Wilson Ave, Chicago, II. 60656, Tel: 312-867-4600, TElEX: 
91()'221-3474; EmpL: 200; SIs, MgT: Ron Pitchford; Dist, 
Mgt: John Thielen ..... ,. 801352-1353; C.1582-1583 

Local Sales Offices & Reps 
AI.. Decatur, EI Tech, Inc. ................. 205-35s.7899 
AR HoI Springs, MYA, Inc. ................ 501-262-1365 
CA Laguna Hills, Western Automation ..•. 714-859-6988 
CO Englewood, Harthun Assocs, Inc. •..•. 3Ds. 792-5050 
Fl Stuart, cahill Assocs, Inc. .•. ,......... 305-288-3113 
IL Schaumburg, Tech Tron Sis., Inc. •..•. 312-84s.7530 
IN Carrne~ Fred A Dorsey & Assocs, Inc. 

. ......... .... ...... ' ...•.......... " .. 317-844-4842 
KS Wichita, Thundelblrd Tech. Sis., Inc. . •• 311H1B4-3941 
MA Chelmsford, Marty Flynn Assoc& ..... 617-&19-3088 
MI Oak Park, A Blumenberg Assocs, Inc. 

•... , .•......•.....••.•.....•.......•.. 313-968-3230 
MN Arden Hills, R D. Schwan Engrg. . . . . . . 612-836-3088 
MO Florissant, Mid/West Co. ............. 314-837-3361 
NE I i~~,' ~v..6,~!~ ........... 4C2'-4'7S-G,~ 

NJ Florham Park, Varretman-Gorman Co. 
201-822-9616 

NY Rochester, BKT Assocs, Inc........... 718-588-5814 
NC Wmston-Salem, L G. WhIte Southern. Inc. 

919-125-3612 
OH R;;.;ky' Ri~;;: Hi~~ 'I;,;jl s~ . : : :: : : 218-333-5800 
PA Edgemont, White/Whiddett Co. •..•..• 215-353-8343 
TX Lewisville, Texoma Tech. SIs., Inc. .... 214-434-2770 
VA Blacksburg, Candor Co. ...... : .••.•... 70s.95s.2197 
WA Bothel~ Temco Northwest ............ 208-821-5434 
WI Franklin, we Engrg. Sis., Lid. ••..•..... 414-529-3772 
Can Misslsseuga. Ont, Andy Baum8n Assocs, Lid. 

........................................ 416-828-2600 

Local DistributOrs 
AZ Tempe, Control DesIgn ............ '" 602-829-7981 
CA Anaheim, Control Design ............. 714-821-1516 
CA Hayward, EIecIroComps. .....•...•.•. 415-7ss.ssOO 
CA San Carlos, Control DesIgn ........... 415-582-4806 
FL Fl Lauderdale, Bel Thermal Units, Inc. 

Fl Ft Lauderdale, Control Design Supp. 

GA Atlanta, Control Design Supp. ., .. , ... . 
GA Norcross, A-A Electric ............... . 
IL Genoa, Control Design Supp. ., ...... . 
IL Wheeling, Connector Concepts .. , ... . 
IN IndianapoNs, Control Design ...... , .. . 
IA Marion, Control Design .............. . 
IA W. Des Moines, Ramco EIec. Supp. .. . 
MA Boston, Control DesIgn Supp. •..•..•.. 
MA Boston, Controller Svc. & Sis. •..•.••.. 
MN Minneapolis, Control Design ..•..•.... 
MO St LOUis, Control Design ............ . 
NH Manchester, Controller Svc. .......... . 
NY Rochester, R Baker EIcIms. ......... . 
NC Charlotte, Control Design Supp. ..•.... 
OH Cincinnati, Richards EIec. Supp. ..•.. , . 
OH Eastlake, Professional EIcIms. ..•..... 
OH Wickliffe, Gateway Megatech , .. , .... . 
OK Tulsa, Altair .......................... . 
OR Portland, Tek EIec. Contro~ Inc. ." ... . 
PA Philadelphia, Aoyal EIec. Supp, .•..... 
AI Providence, Controller Svc. & Sis. ..... 
TN Nashville, Steinhouse Supp. Co. •....• 
TX Austin, Altair ......................... . 
TX Dallas, Control Design ............... . 
WA Seattle, H. D. Campbell .............. . 
WI Milweukee, Control Design Supp. ...•. 
WI Milweukee, Standard EIec. •. , ...... , .. 
Can Toronto, Ont, GLE, Inc. .............. . 

305-788-3220 
404-979-3500 
404-449-8670 
815-784-6515 
312-541-4020 
317-788-4559 
3,19-373-2923 
515-225-6933 
617-932-9404 
617-269-1300 
612-721-1628 
314-426-3150 
6Os.62s.7255 
716-586-9164 
704-588-4410 
513-242-8800 
218-946-3790 
216-944-7039 
91'8-252-5781 
5Os.246-5451 
215-221-1200 
401-781-7100 
615-254-1613 
512-837-4970 
214-358-1441 
208-43s.1900 
414-784-1015 
414-272-8100 
418-252-5301 

USECO DN. Lillon IneIs, 13536 SatIcoy St Van Nuys, CA 
.91409, Tel: 818-788-9386, FAX: 818-709-4510; FSC No.: 
88245; Efr1lL: 100 

U.S. INSTR. RENTALS, 2988 C8fl'1lUs Dr, San Mateo, CA 
94403, Tel: 800-824-2873, TElEX: 349301 USIA SMT; 
EmpL: 500 

U. S. LASER CORP, 825 Windham Court North, Wyckoff, 
NJ 07481, Tel: 201-848-9200; EmpL: 25; SIs. Mgr: John 
Tobin 

US MICROTEK COMPONENTS CORP., Division 
of Unitrode Corp., 11144 Penrose St, Sun Valley, CA 
91352, Tel: 818-767-8770, TWX: 910-498-4998; FSC No.: 
59942; Efr1lL: 210; SIs. Mgr: Donald F. Hosmer 
, ...................•..... , ..................... , A·11M 

Local Sales Offices & Reps 
AZ Tempe, Gassner & CIIIIk Co. . , •. , •. , . . 602-968-9037 
CA Cupertino, F & F Assoc& ......•...... 408-446-2349 
CA Granada Hills, C & N Assoc& ......... 818-895-2431 
CO Aurora, Key SpeciaHIes ............... 3Q3.690-8106 
FL Margate, EPM Corp. .................. 305-977-D331 
FL Orlando, EPM Corp. .................. 305-425-6149 
IL Elgin, Gassner & CIIIIk . . • . . . . . . .. . . ... 312-895-9540 
IA ,Marion, MSB Assocs, Inc.............. 319-377-6261 
KS Shewnee Mission, MSB Assocs, Inc. . . 913-432-2131 
MO Ellicott City, Thiem Assoc& ........... 301-465-4776 
MA Randolph, Hatch Assoc& ............. 617-963-3306 
MO St Charles, MSB Assocs, Inc. ........ 314-948-5577 
NY Albany, Aeagan/Compar ............. 518-489-7408 
NY Commack, Kaelber & Mack ••.•.•..•.. 516-499-2924 
OH Columbus, Baehr, Greenleal & Assoc& 

, ., .. , , ........................ , .•.... , 614-488-4046 
OH Dayton, Baehr, Greenleal & Assoc& .. 513-439-0724 
OH Westlake, Baehr, Greenleaf & Assoc& 

PA Broomal~ SapiI1OS8 Assoc& ......... . 
TX Austin, OM Assocs, Inc. •.••.••.•.•... 
TX Houston, OM Sales Co, Inc. .•••••.•.. 
TX Alchardson, OM Assocs, Inc. .•• , .•..• 
WA Aectnond, Gentech .................. . 
Can Oakville, Ont, Haltronics .•..•....••.•• 

216-892-1770 
215-35s.7267 
512-388-1151 
713-789-4426 
214-690-8746 
206-881-6456 
416-844-2121 

U.s. POWER CONVERTING COMPANY IRELCO, 
Leonard V. Snow & Assocs., 21517 Ocean, 
Torrance, CA ~ lei: 213-316-9984, FAX: 213-374-
2387; Empl: 6; SIs.Mgt:JonathanSnow; Dist.Mgt:Torn 
Clerk ........................... C.1089; 001950-1951 

812 North American offices only. For worldwide reps & distributors, see Vol. w. EEM 1988 



Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

CA Tonance, u.s. Power ConvertingfL Snow & Assocs. 
...•......... '.' . . . . . . . . . . . . . . . . . . . . . . .. 213-316-9984 

can New Dundee, Ont, Ritz EIcIms. .•..... 519-696-2616 

Local Distribulors 
CA Redondo Bch, U.s. Power ConvertingfL Snow & 

Assocs. ..•..•..•..•..•..•.......•....• 213-31&-9601 
CA Tonance, U.s. Power Converting/L Snow & Assocs. 

....................................•.. 213-316-9984 
can New Dundee, Ont, Ritz EIcIms. ...•..• 519-696-2616 

u.s. TERMINAlS, 7502 Camargo Ad., Cincinnati, OH 
45243, Tel: 513-561-8145, 1WX: 81 ().461-2290; FSC No.: 
12615; SIs. Mgr: GL Stepp 

FAX: 818-287-7350 
U.s. TOYO FAN CORP., 4915 Walnut Grove Ave., San 

Gabriel, CA 91IT6, Tel: 816-287-5297, TWX: 91(}'589-
1540; EmpL: 20; SIs. Mgr: Bruce RocI<well; Dist. Mgr: 
Bruce RocI<weII ..•..•..•................. Co1700-1701 

Local Sales Offices & Reps 
AL Huntsville, Par Mktg. .•.........•.....• 
p;z Phoenix, Howe & Howe Sis. ......•..• 
CA Oceenside, Noo Rep Tech Sis. ......• 
CA San Gabriel U.s. Toyo Fan CoIp. .... . 

205-859-5702 
602-264-7971 
619-941-0558 
816-287-5297 

UVP, INC. 5100 Walnut Grove Ave., P.O. Box 1501, San 
Gabriel CA 91778, Tel: 816-285-3123, TELEX: 371 6381, 
FAX: 816-285-2940; E"1lL: 100; SIs. Mg,: AI Kovalsky 

VACO PRODUCTS DIV. 7200 McConnick Blvd., Chicago, 
1l60645, Tel: 312-677-9500, TELEX: 72-4431, FAX: 312-
6IT-4476; E"1lL: 250; SIs. Mg,: Bill Redmond 

VACTRONIC LAB. EQUIP. INC. 160 Wilbur Place, 
Bohemia, NY 11716, Tel: 516-567-0520, FAX: 516-567-
0684; EmpL: 30 

r,~~ VALHALLA 
~,..~ SCIENTIFIC 

VALHALLA SCIENTIFIC, 9955 Mesa Rim Ad., San 
Diego, CA 92121, Tel: 619-457-5576, TELEX: 181750 
VALHALLA SDG; EmpL: 75; Sis. Mgr: Stephen Merrill 
........................................... 001336-1337 

Local Sales Offices & Reps 
AL Huntsville, CUrrie, Peak & Frazier ..•.. 
P;z T8fT1>8, Barnhill Assocs. ............. . 
CA Costa Mesa, Cutlass Elctms. .•........ 
CA San Diego, Mesa Engrg. ............. . 
CA San Jose. Scientific OVes. ........... . 
CA Torrance, Cutlass EIctms. ............ . 
CO Englewood, Barnhill Assocs. •......... 
Fl Orlando, Currie, Peak & Frazier ...... . 
Fl Tampa, Currie, Peak & Frazier ....... . 
Fl W. Melbourne, Currie, Peak & Frazier 

205-536-1506 
602-82(}'8800 
714-549-9358 
619-266-3500 
406-554-0455 
213-324-7360 
303-799-6999 
407-855-0843 
813-966-2480 

CA San Jose. U.s. Toyo Fan CoIp. ....... . 406-996-2808 GA 
....................................... 407-724-6795 
Norcross, Currie, Peak & Frazier...... 404-449-7662 
Arlington Hgts, CornIeI Midwest Co. .. 312-392-4040 CO Lakewood, Christee-Meade .......... . 

CT Beihel Livera-Polk Assocs. Inc. ......• 
Fl Goldenrod, Sunland Assocs. .........• 
GA Alpharetta, Par Mklg •..•.........•..•. 
IL Parcom Inc. ..................•....... 
IL Ell< Grove, Parcom Inc. ....•.....•.... 
KS Lenexe, Midtee Assocs. .......•....... 
MA Needham, Component Technlg. •..... 
MI Farmington Hills, W. R Hummon ..... . 
MN Osseo, Gaffney SIs. Co. .............. . 
Me St Louis, Midtee Assocs. .......•..... 
NJ Madison. Livera-Polk Assocs. ......•.. 
NY Cooperstown, Fltzelle Assocs. .....•.. 
NY Glen Head, Livera-Polk Assocs. .•..... 
OH Richfield, Geotronix .................. . 
OH Trotwood, Geotronix ................. . 
OR Beeverton, LD EIcIms. Inc. ......•.•..• 
PA Allison PI<. Geotronix Inc. ............ . 
PA Telford, DaIbrook Corp ............... . 
TX Houston, Zonk & Assocs. .........•... 
TX Richardson, Zonk Assocs. .....•...... 
WA Snohomish, LD EIcIms. ..•...........• 
PR Santruce. SISCO ........•...........• 
can islington, Ont, Pipe-Thompson Ltd. ... 

Local DisJribulors 
P;z Phoenix, Aero-Space Southwest .....• 
CA Agoura Hills, Pacesetter EIcIms. ..... . 
CA Buena Park, Cypress Elctms. ....•.... 
CA Fremont, Terminal Sis. Corp .......... . 
CA Santa Clara, Cypress EIcIms. .•.•..... 
CA Tustin, Added Value EIcIms. Distr. . .•. 
CO Arvada, Denver Beta Wintronics •...•. 
Fl Largo, Lo-Dan EIcIms. .•......•.•...•. 
Fl Longwood, Intertec Comps. ......... .. 
IL Elk Grove, Martee Assocs. .......... .. 
MD Beltsville, Petricko SIs. .............. .. 
MA Haverhill Cord EIctms. ............. .. 
MI Farmington Hills, Versatron .....•..... 
NY Las Vegas, Kiesub CoIp. ............ .. 
NJ Sicklerville, Index .................... . 
NM Albuquerque, Betatron ............... . 
NY Elmsford, Multimeterics ............. .. 
NY Endwell Prym&-Une Distr. . .......... . 
OH Richfield, Alpha Distr. CoIp. .......... . 
OR Beeverton, Hansen EIcIms. .......... . 
PA Harrisburg, Cumberland EIctms. ..... . 
TX Dallas, Cypress EIctms. ............. .. 
TX Richardson, Zee Sis. ................. . 
WA Bothell Cypress EIctms. ............. . 

803-232-0287 IL 
203-746-4639 IN Indianapolis, Cornlel Midwest Co. ..... 317-253-1681 
305-365-9533 IA Cedar Rapids, Dalltron Co, Inc. ....... 319-393-0058 
404-442-8858 MD Lanham, Se~ Tronics . . .. . . . . . . . . . . .... 301·731-8080 
312-228-9046 MA Needham, Addelco ................... 617-444-4754 
312-228-9046 MI Farmington Hills, Carter, McConnic & Peirce (CMP) 
913-54 t-0505 
617-449-8490 
313-474-0661 
612-425-5494 
314-27&-8666 
201-3IT-3220 
607-547-9333 
516-759-9300 
216-859-6100 
513-252-6700 
503-566-0511 
412-487-1ITO 
215-723-3300 
713-895-9131 
214-236-7651 
206-566-0511 

MN 
Me 
MO 
NJ 
NM 
NY 
NY 
NY 
NY 
NC 
NC 
NC 
OH 

.. ..................................... 313-4IT-ITOO 
Minneapolis, Sector Engrg. . . . . . . . . . . .. 612-593-1809 
Florissant, Delitron Co. Inc. ........... 314-839-0033 
Kansas City, Delltron eo.. Inc. •........ 816-436-6445 
Union, Friedman Assocs., Inc. ;........ 201-964-6200 
Albuquerque, Barnhill Assocs. ........ 505-299-7658 
Hamburg, Labtronics ................. 716-846-0107 
Ilion, Labtronics . .. . .. . . .. . . . . .. . . .. ... 315-895-7135 
Kirkwood, Labtronics ................. 607-775-3739 
Syracuse, Labtronics ................. 315-455-7314 
Bakersville, Currie, Peak & Frazier .... 704-686-4371 
Greensboro, Currie, Peak & Frazier ..• 919-373-0380 
Matthews, CUrrie, Peak & Frazier ....• 704-846-1702 
Berea, Carter, McConnic & Peirce (CMP) 
....................................... 216-826-0400 

OH Englewood, Carter, McConnic & Peirce (CMP) 
. .... . .. . .. ..... . . . . .. .. . .. .. . . . . .. . . .. 513-836-0951 

809-726-3137 OK 
416-236-2355 ~: 

Tulsa,BarnhiliAssocs. ................ 916-744-6535 
Portland, WesIcon, Inc. ............... 503-293-0132 

602-269-5655 
816-991-3994 
714-521-5230 
415-656-IT22 
406-98(}.2500 
714-259-8258 
303-431-7161 
813-586-2851 
305-834-nIT 
312-956-8090 
301-937-4960 
617-374-0100 
313-474-0667 
702-733-3888 
809-629-3158 
505-344-2381 
914-347-3666 
607-746-5200 
216-859-7100 
503-642-4455 
717-233-5883 
214-869-1435 
214-669-0895 
206-483-1144 

PA 
Philadelphia, Robert Meyers Assocs... 215-224-1663 
Pittsburg, Carter, McCormic & Peirce (CMP) 
. . .. .. .. . . . . . . . . .. . . . .. . . . . . . . . . . . . .. .. 412-826-3800 

TX Austin, Barnhill Assocs. ............... 512-451-0217 
TX Houston, Barnhill Assocs. ... .. .. . .. ... 713-444-1733 
TX Houston, Barnhill Assocs. .....•....... 713-580-8007 
TX Richardson, Barnhill Assocs. .......... 214-231-2573 
TX San Antonio, Barnhill Assocs. ......... 512-694-5575 
UT Murray, Barnhill Assocs. .............. 801-262-3000 
VA H8fl1lIon, SeHronics .. • .. .. .. .. .. .. .. 804-827-6308 
WI MilWaukee, Sector Engrg ............. 414-352-8280 
WI New BeI1in, CornIel Midwest Co. ...... 414-544-6042 

VALIDYNE ENGINEERING CORPORATION, 8626 
Wilbur Ave., Northridge, CA 91324. Tel: 816-866-2057, 
TELEX: 65-1303, FAX: 816-886-8512; EmpL: 200 

VALLEY ELECTROMAGNETICS, P.O. Box 131, Spring 
Valley,lL 61362, Tel: 815-664-2348, FAX: 815-663-1112; 
E"1lL: 90; SIs. Mgr: A Petak 

VALMARK INDUSTRIES INC, 1376 Borregas Ave., 
Sunnyvale, CA 94089, Tel: 406-734-4253, FAX: 406-734-
0136; EmpL: 60; SIs. Mg,: Roger Coil 

UTE MICROWAVE, 3500 Sunset Ave., Asbury Park, NJ 
OITl2, Tel: 201-922-1009, TELEX: 13-2461, FAX: 201-
922-0846; FSC No.: 23261; EmpL: 35 

UTICA TOOL CO. INC. Cameron Rd., P.O. Box 1807, 
Orangeburg, SC 29115, Tel: 803-534-7010, TELEX: 57-
3498 

FAX: 619-458-0875 
VALOR ELECTRONICS. 6275 Nancy Ridge Dr. San 

UTI INSTRUMENTS CO. 497 S. Hillview Dr. Milpitas, CA Diego, CA 92121-2245, Tel: 619-456-1471, TELEX: 
95035, Tel: 406-945-1955, 1WX: 91 (}'339-9546; EmpL: 80; 653406 VALORSD; FSCNo.: 15003; EmpL: 600; SIs. Mg,: 
SIs. Mgr: George Bunyard Nick Freyling ............. Ao1630-1631; 002031-2035 

VALOR 

Local Sales Offices & Reps 
AL Madison, Benchmark ................. 205-464-0033 
P;z Scottsdale, American Mklg., Inc. .. . . • . . 802-946-2n8 
CA Garden Grove, Eisco EIcIms. ......•.• 714-891-4621 
CA San Diego, Eisco EIctms. ............. 619-292-1ITl 
CA Santa Clara, Fahmer-Milier Assocs. •.• 406-727-9800 
CO Denver, Moss Mktg. .................. 303-455-7205 
Fl Altamonte Springs, Serntronic Assocs. 

....................................... 305-831-8233 
Fl ClearWater, Serntronic Assocs. ........ 813-461-4875 
Fl Ft Lauderdale, Serntronic Assocs. .... 305-731-2484 
GA Norcross, BenchlT18l1< • .. .. .. .. .. . .. .. • 404-446-1711 
IL Roiling Meadows, Heartland Tech. Mktg. 

....................................... 312-5IT-9222 
IA Cedar Rapids, Lorenz Sis. ............ 319-3IT-4666 
KS Merriam, Lorenz Sis. .................. 913-384-6556 
MD Annapolis, EES ....................... 301-269-4235 
MA Topsfield, Whitehead Assocs.lnc. ..... 617-887-Q050 
MI Ypsilanti, Techrep Inc. ................ 313-572-1950 
MN Minneapolis, DeBeck-Hays Assocs. Inc. 

....................................... 612-835-3610 
Me University City, Lorenz Sis. ............ 314-897-4558 
NE UncoIn, Lorenz Sis. ................... 402-475-4660 
NJ Marlton, BGR Assocs. ................ 609-983-1020 

u.s. Toyo 

10.000 Relay & Over " La~~~st 
I/;~~k·· '.. g;::,~~~~r 

"!!II In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

DELAY 
LINES 

Promoting Confidence 
With Quality 
Delay Lines 

• Delay Lines (active, passive) • Trans
formers (switching type, all ferrite 
constructions) • Inductors (ferrite 
constructions, powder iron) • Other 
Specialty Magnetics • Epoxy Molded 
Headers and cases for encapsulation 
USA (714) 336-3561 TWX: 910-595-
1578 DATAN US LKARW FAX #: (714) 
337-2155 
HONG KONG 5-623858, 5-648477 
TLX: 780 76336 DATAN HX FAX #: 
5-657214 

c::ID Datatronics 
II DIVISION Of DATAMAX ElECTRONICS 
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VALOR 
NY Clarence Ctr. Tech-Mark ............. 716-741-9138 
NY Mendon, Tech-Mark ....••..... ~...... 716-624-3840 
NY Port Washington, Ashlec Inc. .....•... 516-767-(1036 
NY Utica, Tech-Mark..................... 315-733-0575 
NC Charlotte, Benchmark................. 704-525-2131 
OH Dayton, KW EIcIm. Sis. •.••..•...•..•• 513-890-2150 
OH Shaker Hgts., KW EIctm. Sis. .....•...• 216-491-9177 
PA Altisan PI<., KW EIctm. Sis. •..••..•..•• 412-487-4300 
TX Austin, Kruvand .•..•..•.........•..•. 512-441-6777 
TX Dallas, Kruvand •••••..••............. 214-437-3355 
TX Houston, Kruvand •..••..•••.•...•...• 713-956-6741 
lIT SaR Lake City, Moss Mktg. .. .. .. .. .. .. 801-363-5875 
WA Seettle, Northmar Inc. ................. 206,524-5170 
WI Broomfield, Heartland Tech. Mktg. .... 414-796-1128 
PR Hato Ray, SemIronic Assocs. ......... 809-766-0700 

Local DIstributors 
AL Huntsville, Hall-Mark Elclms. Corp. .... 205-837-8700 
I\Z Phoenix, HeI~Mark EIcIms. Corp. ..... 602-437-1200 
CA Canoga PI<., FlW ....... 818-719-0037,800-225-5359 
CA canoga PI<., HaI~Mark EIcIms. Corp... 818-716-7300 
CA Carlsba(:l, FlW .......... .. .. .. .. .. .. .. . 619-434-5251 
CA Citrus Hgts., Hal~Mark Elclms. Corp... 916-722-8600 
CA Costa Mesa, FlW ...... 714-751-7512,800-225-5359 
CA, Hayward, FlW ........................ 415-786-9070 
CA San Diego, Hall-Mark EIcIms. Corp. ... 619-268-1201 
CA San Jose, Hall-Mark Elclms. Corp. .... 408-432-0900 
CA Torrance, Hall-Mark Elclms. Corp. .... 213-217-8400 
CA Tustin, HaI~Mark EIcIms. Corp. ....... 714-669-4100 
CO Englewood, Hall-Mark EIcIms. Corp... 303-790-1662 
CT Cheshire, HaI~Mark EIcIms. Corp...... 203-271-2844 
Fl CleaJ:Water, Hal~Mark Elclms. Corp. ... 813-530-4543 
TX Dallas, TMMI ......................... 214-669-0331 
TX Ft Worth, Allied Elec. ............... ,. 817-336-5401 
Fl Orlando, Hall-Mark Elctms. Corp. . . . . . . 305-855-4020 
Fl Pompano Beh., Hall-Mark EIcIms. Corp. 

. . . . . • . • • . • . • . . . . . . . . . . . . • . . . . . • . . . • . . • 305-971-11280 
CA San Jose, Sierra West ................ 408-435-7477 
GA Norcross, Hall-Mark EIcIms. Corp. .... 404-447-8000 
n:. Woodale, HaI~Mark EIcIms. Corp. ., . • • 312-860-3800 
IN Indianapolis, Hall-Mark EIcIms. Corp. 

....................................... 317-872-8875 
KS Lenexa, HaI~Mark EIcIms. Corp. ..••.• 913-888-4747 
MD Columbia, Hall-Mark EIcIms. Corp. .... 301-968-9800 
MA Billerica, Hall-Mark EIcIms. Corp. ...... 617-935-9777 
MI Livonia, HaI~Mark Elclms. Corp. • ..... 313-462-1205 
MN Eden Prairie, Hal~Mark EIcIms. Corp. 

....................................... 612-941-2600 
MO Earth City, Hal~Mark EIcIms. Corp. .... 314-291-5350 
NJ Fairfield, HaI~Mark Elctms. Corp. ...... 201-575-4415 
NJ Mt Laure~ Hall-Mark EIcIms. Corp. '" • 600-235-1900 
NM Albuquerque, Hell-Mark EIcIms. Corp. 

....................................... 505-344-7341 
NY Rochester, Hall-Mark Elclms. Corp. .•. 716-244-9290 
NY Ronkonkoma, Hal~Mark Elclms. Corp. 

....................................... 516-737-(1600 
NC Raleigh, Hal~ Elclms. Corp. .....• 919-872-0712 
OH Solon, Hal~Mark EIcIms. Corp. ........ 216-349-4632 
OH Worthington, Hal~Mark Elclms. Corp. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614-888-3313 
OK Tulsa, Hall-Mark ...................... 918-251-1108 
TX Austin, Hal~Mark Elclms. Corp. •...... 512-258-8848 
TX Dallas. Hal~Mark Elclms. Corp. ....... 214-553-4300 
TX Houston, Hal~Mark Elclms. Corp. . .... 713-781-6100 
UT West Valley City, HaI~Mark Elclms. Corp. 

...... , ................................. 801-972-1008 
WI New Berlin, Hal~Mark Elctms. Corp. .. 414-797-7844 

.·., .. 1TJa ...... uz. 

FAX: 619-458-0875 
VALOR POWER SYSTEMS DIV., Valor 

Electronics, 6275 Nancy Ridge Dr. San Diego, CA 
92121-2245, Tel: 619-458-1471; FSC No.: 58999; Empl: 
350; SIs. Mg,: Brad Rogers; Disl. Mg,: Nick Freyling 
.•..... , ....... , .......... , A0 1630-1631; 002031-2035 

VALPEY-FISHER, 75 South St, Hopkinton, MA 01748, Tel: 
617-435-8831, TELEX: 94-8332, FAX: 617-435-5289; FSC 
No.: 5955; Empl: 120; SIs. Mgr: Donald Elliott, Dist. Mgr: 
Saul Rubin 

VAMISTOR CORP. 115 Industrial PI<., Sevierville, TN 
37862, Tel: 615-453-0001, TWX: 810-570-4931, FAX: 615-
453-0003; FSC No.: 58856; Empl: 49; Sis. Mgr: Richard 
Harbum; Dist. Mgr: Richard Harbum 

Local Sales Offices & Reps 
IN Indianaoolis. M & L EIcIrn SI.. "'7-'35"-A7'!2 
TN Savierville, Vamistor Corp. ............ 615-453-0001 

Manufacturers and Sal~ Offices Directory 
Local DIstributors , 

CA Chatsworth, Passive Comps., Inc. ..... 818-341-1745 
CA Long Bch., E~mp SIs. .............. 213-421-7316 
CT Fairfield, Sound EIcIms. .. .. .. .. .. .. .. . 203-255-7957 
Fl Tampa, Passive Technlgs., Inc. ....... 813-823-1935 
MD Columbia; Jaco EIcIms. ....... ........ 301-995-6620 
MD TImonium, Zebra EIcIms., Inc. .•. . .. .... 301-252-6576 
MA Needham, Cronin EIctms., Inc. ........ 617-449-5000 

. NJ Moorestown, MertacEIcIms. .......... 609-234-4200 
NY Bohemia, JustinElclms. ............. ' 516-589-4000 
NY Hauppauge, Fairmont EIcIms. ......... 516-231-3313 
NY Hauppauge, Jaco Elctms. .. .. .. .. .. .. • 800-645-5112 
NY Hauppauge, Sherburn Elctms. ........ 516-231-4300 
NY Lynbrook, Patriot EIcIms. ............. 516-579-4000 
NY Ronkonkoma, M-Tron Camps. ........ 516-467-5100 
NY VailaySlream, L & S Elclms., Inc ...... 516-561-2474 

VANGUARD ELECTRONICS CO, 1480 W. 1781h St, 
Gardena, CA 90248, Tel: 213-323-4100, FAX: 213-329-
8427; FSC No.: 03550; Empl.: 250; Sis. Mg,: T. A 
Crawford; Dist. Mg,: T. A Crawford 

VANGUARD RELAY CORP. 333 Strawberry Field Ad., 
Warwick, RI 02886, Tel: 401-732-0700; SIs. Mg': Fred 
Pestana 

VANN INSTRUMENTS, 1046 Vassar N.E., Albuquerque, 
NM 87106, Tel: 505-265-2498; SIs. Mg,: Mich$81 E Vann 

VARIAN ASS0C8., Indl. Equip. Grp. 611 Hansen Way, 
Palo Alto, CA 94303, Tel: 415-493-4000, TWX: 910-373-
1731; Empl: 1500 

VARIAN ASSOCS. Instr. Grp., 220 Humboldt Ct, 
Sunnyvale, CA 94089, Tel: 408-734-5370, TWX: 910-339-
9331 

VARIAN ASSOCIATES, Electron Device Group, 611 
Hansen Way, Palo ARc, CA 94303, Tel: 415-493-4000, 
TELEX: 910-373-1731; Empl.: 11,000; Sis. Mgr: J. Driscoll 

VARIAN CANADA, INC., Microwave Div., 45 River Drive, 
Georgetown, ON, Canada L7G2J4, Tel: 416-877-0161, 
TELEX: 069-7502, TWX: 610-492-2641; FSC No.: 02845; 
Empl.: 350; Sis. Mg,: George C. Plhal< 

VARITRONIX, See VL Electronics 

VARO, INC., Electron Devices Div. 2203 W. Walnut St, 
Garland, TX 75046, Tel: 214-497-4129, TWX: 910-860-
5093, FAX: 214-497-4265; FSC No.: 27777;Multiple; Empl.: 
600; Sis. Mg,: Russ Lyons 

VARO QUALITY SEMICONDUCTOR, 1000 N. Shiloh 
Rd., Garland, TX. 75040, Tel: 214-497-4300, TELEX: 
6829276, FAX: 214-497-0406; Empl.: 550; Sis. Mg': 
Charlie M9I2; Disl. Mgr: Mike Hawkins 

VARTA BATTERIES, INC., 300 Executive Blvd., 
Elmsford, NY 10523, Tel: 914-592-2500, TELEX: 996-548; 
Sis. Mgr: Paul Silliman ........................ 001494 

Local Sales Offices & Reps 
AL Athens, EMF .. .. .. .. .. .. .. .. .. .. .. .... 205-233-2947 
I\Z Scottsdale, Hanis & Croy Inc. ...•..... 602-575-5109 
C(\ Norwalk, Ed Rivers Assocs. .... : ...... 213·888-1471 
CA San Mateo, Stewart Fullerton Assocs. 

....................................... 415-570-7666 
CO Parker, Parker-Webster Co. ........... 303-841-4888 
CT Cheshire, Sci. Camps. ................ 203-272-2963 
Fl Maitland, EIR, Inc. .. .. .. .. .. .. .. .. .. ... 305-860-9600 
KS Shawnee Mission, Microtronics .•...•. 913-262-1444 
MD Ellicott City, Technlg. Sis. .......•..... 301-461-7802 
MO St Charles, Livers-Polk ...•......•.... 314-946-8500 
NJ Madison, Livers-Polk ................. 201-377-3239 
NY Glen Head, Livers-Polk ............... 516-759-9300 
NC Lillington, EMF .. .. .. .. .. .. .. .. .. .. .. .. 919-893-3850 
OH Beachwood, Thompson & Assocs. .... 216-831-6277 
OH Dayton, Thompson & Assocs. .. .. .. .. . 513-435-7733 
OH Lexington, Del Steffen & Assocs. ...... 419-884-2313 
OR· Portland, WMI ........................ 503-252-5197 
PA CarnegIe, Del Steffen & Assocs. ...... 412-276-7366 
PA West Chester, TCA Assocs. .•..•... . .• 215-353-2022 
TX Richardson, Comp. Technlg. •......... 214-783-9831 
lIT Bountilu~ Moss Mklg. ............... ,. 801-292-8660 
UT Murray, Parker Webster. • . . . . . . • . . . . . • 801-266-9959 
wA Redmond, VMI....... .. .... .. .. .. .... . 206,882-2998 
Can Downsvlew, Ont., BD&D Power ....... 416-663-9711 
Can Mississauga, Ont, KC. SIs. & Mklg. ... 418-826-5435 
Can Mississauga, On!., Nics Power Battery Corp. 

....................................... 418-828-7100 

Local Distributors 
I\Z Phoenix, Specific Energy Corp. ....... 602-433-0288 
CA Hayward, Nicad Sys. .... .. .. .. .... .. .. 415-785-9391 
CA La Mirada, Energy Oves. .............. 213-921-8775 
C.A. Mt~. V!c-.a:. ~~o..;"i e:~ ......... ,. . . . . .. ...,5-96;..vOOO 
CA San Francisco, Varia Batteries ........ 415-954-8516 

CA San Jose, Rose EIcIms. .............. 406-263-9700 
CA Van Nuys, Nesco, Inc. ................ 818-78HI505 
CO Englewood, IndLEIctms. .............. 303-694-9444 
Fl Altarnonle Springs, TNR Tech., Inc. ... 305-767-2411 
GA Lithia Springs, EMF ................. .;. 404-946-6023 
GA Merietta, Synergistic Batteries •..••... 404-973-2220 
HI Honolulu, r>aciIic Energy DYes. . .••. ... 806-737-2021 
IL Donwers Grove, TelecommunICations DYes. 

. . • . . . • . •• . •• . . . . • . • •• . • . • . • . . . • . • . . . • . 312-971-3460 
IL Downers Grove, Jabro Batteries, Inc. 

IL Mt Prospect, Johnson Assocs. .•.•...• 
II. SchaUmburg, Varia Batteries .•....••. 
MD Behsville, Mark EIctms. .............. . 
MA Sharon, Adcour ...................... . 
MI Livonia, LWC DisIs., Inc. ............ .. 
NJ Buller, Access Distrs. ................ . 
NJ Clillon, Engrd. AssembOes •.•..•..•.•. 
NY Elmsford, EnergexSys. Corp. ........ . 
NY Mt Kisco, Multiplier Inds. ............ .. 
NC Winston-Salem, Progressive Technlgs. 

312-964-9358 
312-398-5159 
312-310-4437 
301-595-5040 
617-784-8123 
313-464-7700 
201-492-0808 
201-340-0600 
914-631-1383 
914-699-0990 

....................................... 919-761-1375 
OR Aloha, EIctm. Concept ................ 503-642-9715 
TX Spring, Battery Pal< Sis. & Svc. ........ 713-387-9393 
TX Stafford, S.W. EIcIms. ................. 713-240-4000 
WA Redmond, Energy Sis., Inc. • . .•.••. .•.. 206,663-2343 
Can Mississauga, On!., NICA Power Battery Corp. 

....................................... 416-828-7100 

VCH INCORPORATED, Chicago Miniature, 1080 
Johnson Drive, Buffalo Grove, IL 60089, Tel: 312-459-
3400, TWX: 910-221-5445, FAX: 312-459-2708; FSC No.: 
71744; ErnpL: 52; SIs. Mgr: Jim Flanagan 

ELECTRONIC COMPANY 

FAX: 818-365-5718 
VECTOR ELECTRONIC CO., INC_ 12460 Gladstone 

Ave., Box 4336, Sylmar, CA 91342, Tel: 818-365-9661, 
TELEX: 269303; FSC No.: 82893; Empl: 95; SIs. Mgr: 
Norm Brunell; Dist. Mgr: D. Shelley-W 
.............. Co1119, 1736-1737, 1740-1742; 001115 

For Vector EIcIms.' sales offices and reps. in all other 
stales- 800-423-5659. 

Local Sales Offices & Reps 
CA Garden Grove, Advanced Digital Grp. 

....................................... 714-735-0579 
CA Los Angeles, Advanced Digital Grp. ... 213-598-9645 
MD Ellicott, Technlg. Sis. Assocs. ......... 301-461-7802 
CA Advanced Digital Grp. ................ 714-897-0319 

Local DIstributors 
AL Huntsville, Allied EIcIms. Inc. ..•..... 1-800-433-5700 
AL Huntsville, Mock EIctms. Inc. .••..••.•. 205-539-2401 
I\Z Phoenix, DaIis Elclms. ................ 602-275-2626 
I\Z Phoenix, EIctm. Supp.................. 602-276-1199 
I\Z Phoenix, Tri-Tek Inc. .................. 602-371-0860 
I\Z Tucson, Inland EIcIms. . . . • . . . . . . . . . . . . 602-294-2626 
AR Lillie Rock, Carlton Bales •.....•.....• 501-562-9100 
CA Anaheim, R&D EIcIms. ................ 714-773-0240 
CA Buena PI<., Cypress EIcIms. ........... 714-521-5230 
CA Burbank, EIctm. City .................. 818-842-5275 
CA Canoga PI<., Sandy's Elec. Supp. ...•.. 818-346-8353 
CA Chatsworth, Priority 1 EIctms. .. .. ..... 818-709-5111 
CA Costa Mesa, Marvac Elclms. .. . . • . • . .. 714-650-2001 
CA Costa Mesa, Powell .................. 714-754-1717 
CA Cucamonga, Ablelronics ...•....•.•..• 714-987-7606 
CA Fremont, Allied EIcIms. ............... 415-770-0590 
CA Fullerton, Orvac Elclms. .............. 714-871-1020 
CA Gardena, Cal Sw~ch .................. 213-770-2330 
CA Hollywood, Yale EIcIms. .............. 213-465-3186 
CA Huntsville, Powell EIctms.............. 205-539-2731 
CA Inglewood, Newark EIctms. ...•••..••. 213-870-0020 
CA Irvine, Priority 1 EIcIms. ............... 714-66ll-1411 
CA Milpitas, Zack EIcIms. .. .. .. • .. .. .. .. .. 406-942-5432 
CA oakland, Brill EIcIms. ................. 415-834-5888 
CA Pasadena, Empire EIctm. Diet ........ 213-881-2711 
CA Riverside, EIctm. Supp. ............... 714-787-9220 
CA Sacramento, Zack EIcIms. ............ 916-446-3131 
CA San Diego, Cypress EIcIms. .......... 619-535-0011 
CA San Diego. EIcIm. Supp. .............. 619-693-8222 
CA San Diego, Shanks & Wright .... .. .. .. 619-239-0176 
CA San Francisco, Zack Elctms. •..••..•.• 415-626-1444 
CA San Jose, EIctm. Supp. ............... 406-297-3726 
CA San Jose, Powell EIctms. ..•. :........ 406-943-9020 
CA San Jose, Quement EIcIms. •.•••••..• 408-998-5900 
CA San Mateo, Newark EIcIms. .. .. .. .. .. • 415-571-5300 
CA Sants Ana, Advanced Computer Prod 

....................................... 714-558-8813 
CA Sants Clara, Cypress EIctms. ..••.•..• 406-980-2500 

814 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Santee, Mouser Corp. . . . . . . . . . . . . . 619-449-2300 
CA Sunnyvale, Abacus Elctrns. Co. 408-732-2000 
CA Thousand Oaks, Pace Elctm. . 818-889-1209 
CA Tustin, Allied Elctms. Inc 714-669-4190 
CO Colorado Springs, Coloraclo Springs Walker Elctrns. 

· . . . . . . . . . . . . . . . . . . 303-636-1661 
CO Denver, Newark Elctrns. 303-757-3351 
CO Englewood, Shelley/Ragon. 303-762-0670 
CT Bridgeport, Park Dists. .. 203-366-7200 
CT Greenwich, Wise Comps. Inc 203-531-4880 
CT Hamden, Allied Elctms. 203-248-8900 
CT Norwal~ Pioneer Stand. Elctrns.lnc ... 203-853-1515 
CT S. Windsor, Car-Lac Elctms. .......... 203-282-0631 
CT Wallingford, Sager Elec. Supp. Co. .... 203-265-4600 
FL Anamonte Springs. Pioneer..()rlanclo Techs. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 305-834-9090 
FL Ft Lauderdale, Pioneer Technlg. ...... 305-428-8877 
FL Ft Lauderdale, Powell Elctms. . 305-464-8377 
FL Ft Lauderdale, Southeastern Elect Inc. 

FL Miami, Elctm. Equip. . ....... . 
FL Pompano Bch, Peerless Radio Corp. 

305-563-4131 
305-871-3500 

.............. 305-973-4141 
GA Atlant~ Jack Spears Elctrns. ..... 404-237-4531 
GA Norcross, Allied Elctrns. Inc. 404-377-3555 
HI Honolulu, Elctrl. Equip. LId. . . 808-533-3884 
ID Boise, Kimball Elctms. 208-342-3559 
ID Spirit Lake, A-I Elctms. .. . . . . . . . . 208-623-3111 
IL Chicago, Newark Elctms. 312-784-5100 
IL Chicago/Elgin, Allied Elctms. .. 312-697-8200 
IL Chicago/ Elgin, Newark Elctms. ... ... 312-784-5100 
IL Elk Grove VI, GBL Goold Elctrns. . . . .. 312-593-3220 
IL Niles, Joseph Elctrns. .......... 312-297-4200 
IL Palatine, OHM Elctms. . 312-359-5500 
IL Peori~ Klaus Radio....... 309-691-4840 
IN Evansville, Hutch & Son Inc. 812-425-7201 
IN Ft Wayne, Bell Inds. 219-423-3422 
IN Indianapolis, Bellinds. ....... 317-875-8200 
IN Indianapolis, Meunier Elctms. .. 317-635-3511 
IA Cedar Rapids, Dee Elctms., Inc. 319-365-7551 
KY Louisville, Peerless Elec. Equip. '502-637-7674 
LA New Orleans, Wrn. B. Allen Supp. Co. Inc. 

· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 504-525-8222 
MD Ballimore, ASI Elctms. ................ 301-265-5100 
MD Bellimore, Rasco/Beltimore .......... 301-529-0500 
MD Bethesda, Empire Elec. Supp. Co. ..... 301-656-3300 
MD Columbi~ Powell Elctrns. Inc. ... 301-995-8410 
MD Gaithersburg, Pioneer, Inc ............. 301-792-7500 
MD Rockville, Capitol Radio Whlslrs ....... 301-881-2270 
MA Hingham, Sager Elec. Supp. Co. ...... 617-749-6700 
MA Lexington, Pioneer Inc.... 617-861-9200 
MA Lynn, Land Elctrn Supp. ..... 617-592-2220 
MA Millord, Car-lac Elctms ............... 617-478-7797 
MA Needham, Cronin Elctrns. ............. 617-449-5000 
MA Needham, YOI Elctrns. Corp ........... 617-449-1005 
MA Norwood, Gerber Elctrns. ............. 617-769-6000 
MA Woburn, Abbott Elctms. Inc. . . . . . . . 617-935-2040 
MI Ann Arbor, Wedemyer Elect Supp. . 313-665-8611 
MI Flint Shand Elctms. Inc. 313-743-8940 
MI Livonia, Chelsa/RS Div ............... 313-525-1155 
MI Oak Pk., Newark Elctms. ............. 313-967-0600 
MI Southfield, Newark Elctrns. 313-557-8227 
MN Minneapolis, Newark Elctrns. .... 612-331-6350 
MN Minneapolis, Shelley/Ragon Inc. ...... 612-642-2828 
MN St Paul, Gopher Elctrns. ..... 612-483-3322 
MO Kansas City, Elctms. Supp. 816-931-1321 
MO Maryland Hgts., Chelsea Elctrns. . 314-426-4500 
NE Lincoln, Scott Elec Supp. .... 402-466-8221 
NE Omah~ Radio Equip. ................ 402-341-7700 
NH Salem, Sager Elctrl. ................... 603-898-1348 
NJ Camden, GRS Co ..................... 609-964-8560 
NJ E Hanover, State Elctm. Parts Co ..... 201-887-2550 
NJ Edison, William Elec. Supp. ........... 201-985-3700 
NJ Green Broo~ Green Brook Elec. Inc. " 201-988-3500 
NJ Kenilworth, Federated Purchaser ..... 201-272-0505 
NJ Pennsauken, Rasco .................. 609-662-4000 
NJ Pine Broo~ Pioneer Stand Elctm. . . . .. 201-575-3510 
NJ Springfield, FIle. Elctms., Inc. 201-379-7710 
NM Albuquerque, Elctrn. Parts Co. ........ 505-293-6161 
NY Binghamton, Pioneer Elctms. 607-722-9300 
NY Boherni~ Car-Lac Elctms. ............. 516-567-4200, 

800-645-1192 
NY Buffalo, Summit Dists, Inc. ............ 716-887-2800 
NY Cornmac~ Car-lac Elctms.;NY Branch SIs. Off. 

· . . . •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 516-493-0556 
NY Elmsford, Laco Indl. Elctrns. . . . . . . . . . .. 914-592-5058 
NY Hauppeuge, Broadline Elctrn. Dist .... 516-231-4100 
NY Hempstead Davis Elctms. ........... 516-483-9200 
NY LI. City, H. L Daiis ................... 718-361-1100 
NY Lynbroo~ Peerless Radio Dist Inc. ... 516-593-2121 
NY Mineola, Allied Elctms. Inc. . . .. . .. 516-248-2360 
NY Rochester, Simcona Elctms. .......... 716-328-3230 
NY Rochester, Summit Dists. Inc. ......... 716-334-8110 
NY Ronkonkom~ Arrow Elctms., Inc. ..... 800-932-7769 
NY Schenectady, Grimmer's Elec. Supp. Corp. 

................. ..................... 518-374-8480 
NY Troy, Trojan Elctms. .... ........... 518-274-4481 
NY Woodbury, Pioneer Stand. Elec. . .. ... 516-921-8700 

NC Raleigh, Allied Elctrns. Inc. . 919-876-5845 
NC Raleigh, Southeastern EIClms. .... 919-828-2311 
OH Akron, Akron Elect Supp. Inc. ........ 216-762-8818 
OH Cincinnati, United Radio Inc. .... 513-761-4030 
OH Cleveland, Pioneer Stand Elec. .. 216-587-3600 
OH Columbus, Hughes Peters Co. .. 614-294-5351 
OH Dayton, Pioneer-Dayton..... 513-236-9900 
OH Dayton, Stotts-Friedman Co. . 513-298-5555 
OK Tulss, Radio Inc ................ 918-587-9123 
OR Besverton, Almac Elctms. . . . . . . . .. 503-629-8090 
OR Beaverton, Norvac Elctrns. . . . . . . 503-644-1025 
OR Portland, Radar Elec. Co. ... 503-232-3404 
PA Drexel Hill, Kass Elctrn. Dist .... . . .. 215-449-2300 
PA Harrisburg, Cumberland Elect Inc. 717-232-9715 
PA McKean, Advacom, Inc. ... 814-476-7774 
PA Philadelphia, Powell Elctms. ...... 215-365-1900 
PA Philadelphia, Powell Elclms.lnc. .. 215-365-1900 
PA Reading, Berbey Elctrns. 215-376-7451 
PA Willow Grove, RESCO Elctms. 215-659-4575 
PA Yo~ Elctrn. Cornps. For Ind. (ECI) ... 717-846-5334 
SC Columbi~ Dixie Elctms. . . . . . . . . . . . . . 803-779-5332 
TN Memphis, Bluff City Elctrns. ........... 901-345-9500 
TN Nashville, Carllon Betes ...... 615-244-3562 
TX Austin, Whlsle. Elctrns. ........ 512-478-4568 
TX Dallas, Harrison Equip. Co., Inc. 214-239-2750 
TX Dallas, Off-the-Shell Comps. . 214-247-0052 
TX Dallas, Whlsle. Elect Supp. 214-824-3001 
TX EI Paso, ldeallndl. Elec. .. 915-779-6847 
TX EI Paso, IntI. Elctrns. ....... 915-598-3406 
TX Ft Worth, Allied Elctrns.... 817-336-5401 
TX Ft Worth, Whlsle. Elctms. . 817-336-0461 
TX Garland, Newark Elctrns. ....... 214-494-5911 
TX Houston, Newark Elctms .............. 713-782-4800 
TX Irving, Powell Elctms. ............. 214-55(}-0547 
TX Mansfield, Mouser Elctrns. ...... 817-483-4422 
TX Richardson, Off-the-Shell Cornps. ..... 214-238-0808 
TX Stafford, Harrison Equip. Co. . 713-879-2600 
UT San Lake City, Kimball Elctrns, Inc. . . .. 801-328-2075 
UT Sail Lake City, Stand. Supp. . . .. . .. ... 801-486-3371 
VA Arlington, Arlington Elec. Whlslrs. . 703-524-2412 
VA Norfol~ Priest Elctms, ...... 804-855-0105 
WA Bellevue, Almac Elctrns. 206-643-9992 
WA Seattle, Radar Elec. Co. .... 206-282-2511 
WA Spokane, Almac Elctrns. .... 509-924-9500 
WA Spokane, Radar Elctrns. ......... 509-747-3053 
WI Milwaukee, Indl. Elctrns. .............. 414-276-1212 
WI Milwaukee, Marsh Elctrns ............. 414-475-6000 

VECTOR ELECTRONIC CO., SOLERWRAP OF 
CALIFORNIA, INC., 12460 Gladstone Ave., Sylmar, CA 
91342, Tel: 818-365-9661, FAX: 818-365-5718; Empl.: 95 
........................ C'1119, 1736-1737, 1740·1742 

VECTRONICS MICROWAVE CORP" 113 Lincoln Blvd., 
Middlesex, NJ 08846, Tel: 201-356-2377, TELEX: 833560; 
FSC No.: 32846; Empl.: 51; Sis. Mgr: John G. Vogler 

VECTRON LABORATORIES, INC., 166 Glover Ave., 
Norwal~ CT 06650, Tel: 203-853-4433, TWX: 71(}-468-
3796, FAX: 203-849-1423; FSC No.: 27802; Empl.: 325; 
Sis. Mgr: Larry Jawilz ............ . .. A'1480-1485 

Local Sales Offices & Reps 
AL Huntsville, Saber Assocs. ..... 
AZ Glendele, Fetty/Schoenduve . 
CA EI Segunclo, Fetty/Schoenduve 
CA Mountain View, Fetty/Schoenduve ... 
CA San Diego. Fetty/Schoenduve 
CO Parker, Techn. Mklg. Assocs. 
CT Cheshire, Meco .............. . 
FL Melbourne, Saber Assocs. . .. . 
GA Norcross, Saber Assocs. .... . 
IL Bsnnockbum, Heth, Inc ......... . 
IN Greenwood, Valentine & Assocs. 
IN South Bend, Valentine & Assocs. 
IA Anamosa, WG Controls .. 
MO Independence, Engrg. Svcs. Co .. . 
MA Reading, Meco ...................... . 
MI Detroit, R. P. Urban Assocs ........... . 
MI Grand Rapids, R. P. Urban Assocs. .. . 
MN Bumsville, Allied Comp. Reps. ....... . 
MO St Louis, Engrg. Svcs. Co. . .......... . 
NY Great Nec~ F & F Metro ............. . 
NM Albuquerque, J. Smith & Assocs. ...... . 
NY Great Nec~ F & F Metro ......... " ... . 
NY Syracuse, T -Squared Elctrns. . ...... . 
NC Clayton, Saber Assocs. . ............. . 
OH Englewood, A Nace Co. . ............ . 
OH Richfield, A Nace Co ................. . 
PA Newtown Sq., SWR Tech., Inc ........ . 
TX Dallas, Texas Avionics. ", ........... .. 
UT San Lake City, T echn. Mklg. Assocs. .. 
VA Alexandria, Tech-Reps .............. . 
WA Seattle, Datacom .............. . 
Can Montrea~ Ont, Soquelec, Ltd. . ....... . 
Can Nepean, Que. Soquelec, LId. . ....... . 

800-327-0853 
602-241-9009 
213-322-4991 
415-962-6330 
619-292-5136 
303-841-3435 
800-225-3409 
80(}-432-6288 
80(}-327-0853 
312-295-6440 
317-888-2260 
219-268-7070 
319-462-3456 
816-254-3600 
617-944-6660 
313-535-2355 
616-245-0511 
612-435-7876 
314-997-1515 
516-482-4080 
505-265-3406 
516-482-4080 
315-463-8592 
800-327-0653 
513-836-0931 
216-659-7178 
215-353-6639 
214-437-5677 
801-943-5609 
703-37(}-2600 
206-285-2525 
514-482-8427 
613-226-1696 

VEECO INSTRUMENTS, INC., 830 Evelyn Ave., 
Sunnyvale, CA 94086, Tel: 408-733-3700, TWX: 91 (}-339-
9263; Empl.: 95; Sis. Mgr: Fred Vanderlinde 

VENTR 

VEECO INSTRUMENTS INC. Terminal Dr. Plainview, 
NY 11803, Tel: 516-349-8300; Sis. Mgr: Robert Kase 

VEECO INTEGRATED AUTOMATION, INC., Veeco 
Instruments Inc., 10480 Markison Rd., Dallas, TX 75238, 

Tel: 214-349-8482 

VEEDER-ROOT, 70 Sargeant St. Hart1ord, CT 06102, Tel: 
203-527-7201, FAX: 203-527-1479; Empl.: 1200: Sis. 
Mgr: Alan Schoenhut; Dist. Mg,: Alan Schoenhut 

Local Sales Offices & Reps 
CA N. Hollywood, Veeder-Root. 818-503-0313 

CA Pleasanton, Veeder-Root ............. 415-846-3500 
CT Hart1ord, Veeder-Root ................ 203-527-7201 

IL ChiCago, Veeder-Root ................ 312-774-1836 
MI Ann Arbor, Veeder-Root 313-971-7555 

MI Detroit, Veeder-Root. . . . . . . . . . . . . . . ... 313-961-2353 
MO Kansas City, Veeder-Root Co ......... 816-761-1717 

OH Worthington, Veeder-Root .... 614-433-0028 

PA Willow Grove, Veeder-Root. . . . . . . . . .. 215-887-0708 
SC Greenville, Veeder-Root .............. 803-268-2133 

TX Dallas, Veeder-Root .................. 214-252-3360 
Can Toronto, Ontario, Veeder-Root of Canade ltd 

............................ 416-239-3094 

FAX: 308-324-4985 
VEETRONIX, INC., Sub. Reach Electronics, Box 

480, Lexington, NE 68850, Tel: 308-324-4600; Empl: 25; 

Sis. Mg,: Eddie Howerter ................ 8'1806-1807 

VEGA PRECISION LABS, 800 Follin La, Vienna. VA 
22180, Tel: 703-938-6300, TELEX: 89-2521; FSC No.: 
23115; Empl.: 350; Sis. Mg,: Joe E Bennett 

VEKTREX ELECTRONIC SYSTEMS, INC., P.O. Box 
490, Imperial Bch, CA 92032, Tel: 619-575-8181; Empl: 5 

VELMEX, INC., P. O. Box 38, East Bloomfield, NY 14443, 
Tel: 716-657-6151, 800-842-6446, FAX: 716-657-6153; 
Empl: 30; Sis. Mg,: R. Yurick 

VELONEX, 560 Robert Ave., Santa Clar~ CA 95050, Tel: 
408-727-7370, FAX: 409-727-7370; Empl: 40; Sis. Mgr: 
Kevin M. Coffey............... 001340-1341,1405 

Local Sales Offices & Reps 
AZ Phoenix, Scientific Dves. .... 
CA Huntington Bch. Scienfific Dves. ..... . 
CA San Diego, Scientific Dves. .......... . 
CA San Jose, Scientific Dves. 
CO Broomfield, Scientific Dves. .......... . 

602-957-0401 
714-840-3501 

619-288-4635 
408-554-0455 

303-469-5145 
CT Plainview, Addelco Corp .............. 203-747-9464 
FL Melbourne, Saber . . . . . . . . . . . . . . . . . . . .. aoo-432-6288 
GA Lawrenceville, Saber .................. 8QO-327-0853 

HI Honolulu, Scientific Dves. ............ . 
IL Schaumburg, K W. Meyers Co. . ..... . 
IN Indianapolis, K W. Meyers Co. ....... . 

714-840-3501 

312-882-4808 
317-783-1030 

IA Cedar Rapids, K W. Meyers Co. ...... 319-383-8987 
LA Gurley, Saber . . . . . . . . . . . . . . . . . . . . . . . .. 800-327-0853 
MA Needham, Addelco Corp. ............. 617-444-4754 
MN Minneapolis, R. W. Meyers Co ......... 612-92(}-7080 
NM Albuquerque, Scientific Dves. .......•. 505-293-3494 
NC Clayton, Saber ... . . . . . . . . . . . . . . . . . . . .. 919-553-5584 

OH Medin~ McShane, Inc. ............... . 
WA Redmond, Scientific .Dves. ........... . 
WI . BrOOkfield, K W. Meyers Co. ......... . 
Can Downview, Ont. Electrodesign ltd ... . 
Can lachine, Que, Electrodesign ltd. ..... . 
Can Nepean, Ont. Electrodesign ltd ..... . 
Can Vancouver, ·BC. Interworid Elec. ...... . 

216-725-4588 

206-885-0004 
414-764-3790 
416-665-4405 
514-636-4836 
613-727-5220 

604-984-4171 

VEMALINE PRODS. DIV.,333 Strawberry Field Ad., P.O. 
Box 6979, Warwi~ RI 02887, Tel: 401-739-7600, FAX: 
401-732-6119; FSC No.: 08730; Sis. Mg,: Paul 
Vamvaketis 

VENABlE INDUSTRIES, INC., 3555 Lomfia Blvd., 
Torrance, CA 90505, Tel: 213-539-2522, TELEX: 752421; 
Empl.: 20; Sis. Mg,: Shelly Scott 

VENT RAK, See General Devic~s 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 815 



VENUS 

\VENUSJ 
SCIENTIFIC, INC. 

FAX: 516-752-7976 
VENUS SCIENTIFIC, INC., ferranti, Dundee, 399 

Smith St, Fanningdale, NY 11735, Tel: 516-293-4100, 
'TWX: 510-224-6492; EmpL: 450; SIs. Mgt: Peter 
Jazwinskl ................................ 002036-2037 

Local Sales Offices & Reps 
POZ ScoI1sdeIe, Venus Scien1ilic Inc. ...... 602-991-9684 
CA San Luis Obispo, Venus Sci., Inc. ..... 805-526-2882 
MA Norwood, MPS Electronics Inc. ....... 617-769-8700 
NY Hartsdale, Spectrum Sis. ..•.. . . . . . . . .. 914-472-8600 
Can Nepean. Ont, Subtec Ltd..... ...... ... 613-723-7720 

VERMONT AUTOMATION CO. INC. 18 Morse Dr. 
Essex Junction. VT 05452, Tel: 602-87IH571; Empl.: 7; 
SIs. Mgr: G. Cox 

VERMONT PRECISION RESISTOR, Codeco 
Corp. of Vermont, west Hill Road, P.O. Box 1207, 
Stowe. VT 05872-1170. Tel: 802-253-8587, FAX: 802-253-
8005; EmpL: 8 ............................ A.2038-20~ 

VERMONT RESEARCH CORP. Precision PI<., N. 
Springfield, VT 05150, Tel: 802-886-2256, 'TWX: 71()'363-
6533; EmpL: 100; Sis. Mgr: Richerd Simmons 

VERNITECH, 300 Marcus BlVd., Deer PI<., NY 11729, Tel: 
516-586-5100, 'TWX: 51 ()'227-6079; FSC No.: 30223; 
EmpL: 225 ........ .... ... A·2103; B·103O, 1267, 1929 

Local Sales Offices & Reps 
POZ Fountain Hills, Halbar Assocs. •....... 602-837-2464 
CA Glendale, Halbar Assocs. ............. 213-246-8263 
CA M1n. View, Westech Sis. .............. 415-981-1422 
CO Wheal Ridge, Waugaman Assocs. .... 303-423-1020 
CT Cheshire, Selmark Assocs. . . . . • . . . . . • . 203-272-8764 
FL Orlando, MacKay Smith & Assocs. .•.. 305-423-4353 
IL Palatine, Technlg. Sis. ................ 312-991-6600 
Me BaltImore, RP. Luce & Co. ............ 301-752-8200 
MA Millis, Selmark Assocs. ............... 617-376-2914 
MN Minneapolis, Boerger & Assocs. . . • . . . . 612-560-3435 
MO BridgeIon. Dytronix ................... 314-731-5799 
MO Independence, Dytronix ....•..•....... 816-373-6600 
NH Concord, Selmark Assocs. ........... , 603-623-5774 
NY MeMlle, Comtronic Engrg. Sis. ........ 516-249-0505 
NY Syracuse, T -Squared Co. ............. 315-463-8592 
OH Dayton,J.C.HofstetterCo. ..... , ..... 513-296-1010 
OH Medina, J. C. Hofstetter Co. ........... 216-241-4880 
PA Philadelphia, RP. Luce & Co. ......... 215-884-8365 
PA Pittsburgh. Dietrich & Assocs. ......... 412-892-2992 
TX Bellaire, Seaton Corp. ................. 713-731-2649 
TX Dallas, Seaton Corp. .................. 214-380-0414 
IJT Salt Lake City, Waugaman Assocs. ... 801-26Hl802 
VA Powhatan, RP. Luce & Co. ........... 804-598-4804 
WA Mukitt8O, Kr/ppner & Assocs. .......... 206-743-3579 

VERNITRON CONTROLS, Vernitron Corporation, 
1601 Precision Palk La, San Diego, CA 92073, Tel: 61l}-
426-5581, 'TWX: 910-322-1862, FAX: 61l}-426-5090; FSC 
No.: 10112; EmpL: 200; SIs. Mgr: R Campbell 
................................................. B·1268 

Local Sales Offices & Reps 
POZ Fountain Hills, Halbar Assocs. •..•..•. 602-837-2464 
CA Glendale, Haibar Assocs. ............. 816-246-8263 

Vernitron·Beau 8_" 
Over /,/. ~ 

1.000.000 ~ ., 
Terminal •• 
Blocks 

In Stock.~, ~ 
..•. -~ 

Over 
B. 000.000 
Relays & 
SWitches 
In Stock 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
213 452·1229 

Manufacturers and Sales Offices Directory 
CA M1n. View, Westech Sis. ...... :....... 415-981-1422 
CO Wheat Ridge, Waugaman Assocs. ...• 303-423-1020 
CT North Haven, KItchen & Kutchin ...... 203-239-0212 
FL Madeira Beach, Mackay, Smith & Assocs., Inc. 

......... " ............................ 813-393-7144 
FL Orlando, Mackay Smith & Assocs. •••• 305-423-4353 
GA OUnwood, Ken Raby .. .. .. .. .. .. .. .. .. 404-396-5848 
IL Palentine, Technology SIs. ............ 312-991-6600 
MA BurUngton, Kitchen & Kutchin ......... 617 -22l}-2660 
MO Sl Louis, Rush & West ............... 314-965-3332 
NJ Cherry HiI~ Lanson Assocs. •.. • • . . . • . . 6Ol}-424-4670 
NY Jericho, MeIro Tech. Sis. ....... .. .. • .. 516-935-3330 
NY Syracuse, T -Squared EIctms., Inc. .... , 315-463-8592 
NY VICtor, T-8quared EIcIms.. Inc. ........ 716-924-9101 
OH Dayton, Rixan Assocs. ""."""."" 513-222-0011 
oK Tulsa, Noroom, Inc. ................... 91l}-832-7747 
TX Austin. Norcom, Inc. .................. 512-451-2757 
TX Dallas, Norcom, Inc. .................. 214-366-4868 
TX Houston. Norcom, Inc. ................ 713-776-0392 
TX San Antonio, Norcom, Inc. ..... "..... 512-680-4513 
IJT Satt Lake City, Waugaman Assocs. ... 801-26Hl802 
VA Fredericksburg, Vernitron .. :.......... 703-752-4499 

VERNITRON ELEC. COMPS., See Beau Prods. Div. 

VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd., 
Bedford, OH 44146-5478, Tel: 216-232-8600, 'TWX: 81()' 
427-2274, FAX: 216-232-8731; EmpL: 100; SIs. Mgr: 
James Honvath ................................ A.1487 

Local Sales Offices & Reps 
FL Orlando, B & M SIs. . .. .. .. • .. .. .. .. ... 305-855-2455 
II.. Des Plaines, ESCO Assoc. ............ 312-296-5310 

VERSACAD CORPORATION, Prime Computer,lnc., 
2124 Main St, Huntington Bch. CA 92848, Tel: 714-96()' 
n2Q, 'TWX: 510-101-1759 TWINe UD; ErnpL: 85; SIs. 
Mgr: Glenn Johnson; Dial. Mgt: Glenn Johnson 

VERSAlOGIC, 388B Stewart Ad., Eugene, OR 97402, Tel: 
503-485-8575, FAX: 503-485-5712 

VERTEX COMPUTER CABLE & PRODUCTS, 61 
Executive BlVd., Fanningdale, NY 11735, Tel: 516-293-
Hil0, TELEX: 14-3155, 'TWX: VERTEX FDLE; FSC No.: 
6T500; EmpL: 250; SIs. Mgr: M. Scanzano;. DiBt. Mgr: 
Penny Shaw 

VERTEX INDUSTRIES, INC. P. O. Box 996, 23 Carol St, 
Clifton, NJ 07014, Tel: 201-472-1331, 'TWX: 71 0-98l}-7021 , 
FAX: 201-472-0814; Empl.: 85; Sis. Mgr: Ron Byer 

VERTOX CO. 10022 Imperial Ave. E , Garden Grove, CA 
92643, Tel: 714-530-4541, TELEX: 676401 TAB IRIN; FSC 
No.: 53688; EmpL: 12; SIs. Mgr: Steve Hacker; Dis!. Mgr: 
Steve Hacker 

OH Dayton. Cornlel Inslrs. ................ 513-426-5310 
OH Hilliard, ComteIInstrs. . .. • .. ... . .. . .. ..614-876-8305 
PA Philadelphia, MetraSystems...... ..... 215-247-7347 
PA Pittsburgh, ComteIInstrs. ............. 412-922-5720 
TN Chattanooga, Pump & Vibration ConsIts. 

....................................... 404-935-5851 
TX Argyle, MllesTek ........ .. ............ 817-455-7444 
TX Houston. Techsas, Inc................. 713-58l}-2323 
IJT W. American Fork, Highland Tech. MkIg. 

............. ; ...... ;.................. 801-756-2834 
IJT West American Fork, Highland Tech. MkIg. 

....................................... 801-756-3744 
WI New Berlin. ComteI,.Midwest ......... 414-544-6042 
EXP New Haven, CT, Masten Wright . . . . . . . 203-286-1638 
Can lie Perrot. Que., Dalimar • .. • .. • .. ... • .. 514-453-0033 
Can N. Vancouver, B.C. Interworld Elctms. 

....................................... 604-984-4171 
Can Rexdale, Ont, SAP Control Sys. Ltd... 416-746-0117 

VIBRATION INSTRUMENTS CO. 1614 Orangethorpe 
Way, Anaheim, CA 92801, Tel: 714-87l}-6065, TELEX: 

. 692433; FSC No.: 32102; EmpL: 35; SIs. Mgt: Fritz Egger 

VIBRa-METER CORP. 1 Progress Ad., Billerica. MA 
01822-5058, Tel: 617-663-7322, TELEX: 948145, 'TWX: 
710-320-1872; FSC No.: 617-867-1944; EmpL: 50; SIs. 
Mgr: John Snow 

VICKERS INSTRUMENTS, INC. Vickers America 
(Holdings), Inc., 800 W. Cumrrings PI<., Ste. 1900, 
Wobum, MA 01801, Tel: 617-932-3800, TELEX: 949913; 
Empl.: 20; SIs. Mgr: Phlll Truckle 

VICOM SYSTEMS, INC. 2520 Junction Avenue, San Jose, 
CA 95134, Tel: 406-946-5660, TELEX: 171-803; EmpL: 85; 
SIs. Mgr: N. Carlson 

VICON INDUSTRIES, INC. 525 Broad Hollow Ad., 
MelVille, NY 11747, Tel: 516-293-2200, TELEX: 144581, 
FAX: 516-293-2627; EmpL: 264; SIs. Mgr: Carol Ryan; 
DiBt. Mgr: Carol Ryan 

VICTOREEN, INC., A Sheiler-Giobe Corp. 
Subsidiary, 6000 Cochran Ad., Solon, OH 44139, Tel: 
216-246-9300, 'TWX: 810-421-8287, FAX: 216-246-9301 
..................................... , ..... A·2040-2045 

Local Sales Offices & Reps 
POZ Tempe, Ele-Comm Assocs. ........... 602-844-0566 
MA Newton, VicIoreen, Inc. .............. , 617-964-2226 
WA Edmond, EOCO Sis. .................. 206-n6-B922 

VICTOR ELEC. WIRE & CABLE, 618 Main St, W. 
Warwick, AI 02893, Tel: 401-821-1700, SALES 401-821-
7800, TELEX: 952122, 'TWX: 710-3B2-1534, FAX: 401-
826-0441; EmpL: 900; SIs. Mgr: E. M. Colasanto 

VESTA TECHNOLOGY, INC. 71 00 W. 44th Ave. Ste. 101, VICTOR WIRE & CABLE CORP. 3601 Holdrege Ave., 
. Wheal Ridge, CO 80033, Tel: 303-422-8088, FAX: 303- Los Angeles, CA 90016, Tel: 213-87()'9933; EmpL: 30 

422-9800; Empl.: 6 

VIABLE. SYSTEMS INC., Box 116, Sherbom, MA 01770, 
Tel: 617-853-7665, TELEX: 922 495 VIABLEUS, FAX: 617-
653-7665; EmpL: 30 

VIA WEST INC. 534 N. Stone Ave., Tucson, POZ 85705, Tel: 
602-623-5716, TELEX: 333089 VIA WEST UD; EmpL: 25; 
SIs. Mgr: David C. Troupe 

VIBRAC.l Columbia Dr. Amherst. NH 03031, Tel: 603-682-
6777, TELEX: 312698 VIBRAC; Empl.: 50; SIs. Mgr: R 
Searle 

VIBRA-METRICS, INC., 1014 Sherman AVe., Hamden, 
CT 06514, Tel: 203-286-8158, l-eoo-352-2001, 'TWX: 71 (). 
465-0169, FAX: 203-286-4937; EmpL: 25; Sis. Mgr: Tom 
Golden ......................................... a·1930 

Local Sales Offices & Reps 
CA Canoga PI<., FLW ..................... 816-71l}-OO37 
CA Carlsbad, FLW ........................ 619-434-5251 
CA CostaMese, FLW ..... " ............. 714-751-7521 
CA Hayward. FLW ........................ 415-786-9070 
CO Palker, Heritage Chern. Co. ........... 303-690-0589 
CT North Haven,lntemational Div ...•..... 203-286-1638 
CT Wailingford, Pat Jenks Assocs. . . . . . • . . 203-265-9939 
FL Fl Lauderdale, EDC .................. 305-974-2500 
IL Carpentersville, Precision Meas. Prods. 

MA Danvers, Pat Jenks Assocs. .•...•.•.. 
MI Southfield, Comtellnstrs. ............ . 
NJ Martinsville, Blejwas Assocs. .•...•.... 
NJ Martinsville, Blejwas Assocs. ........•. 
NY Baldwinsville, Oshax Assocs., Inc. .... . 
NC Raielgh, Lee-Carolinas .............. .. 

312-426-4446 
617-n7-5600 
313-356-2505 
201-221-1440 
201-221-1772 
315-635-8027 
91l}-646-8B18 

VICTORY ENGINEERING CORP. VICtory Ad., 
Springfield, NJ 07081, Tel: 201-37l}-5900, 'TWX: 710-983-
4430; EmpI.: 150; SIs. Mgr: J. Bacek 

VIDAIRE ELECTRONICS MFG. CORP. 54 NancySt, W. 
Babylon. NY 11704, Tel: 516-491-1826; EmpL: 20 

VIDCO, 8029 S.W. Cirrus Dr. Beaverton. OR 97005, Tel: 503-
641-1804, FAX: 503-841-1606; EmpL: 10; SIs. Mgt: 
Bradley Cohen 

VIDEO AUTOMATION SYSTEMS, Upper Shad Ad., 
Pound Ridge, NY 10576, Tel: 914-764-4613; EmpL: 5 

VIDEO LOGIC CORP. 1294 Lawrence Station Ad., 
Sunnyvale, CA 94OB6, Tel: 406-745-0933, TELEX: 35-7400 

VIDEO MONITORS, INC. Dotronix, Inc., 3833 N. Whfte 
Ave., Eau Claire, WI 54703, Tel: 715-834-nB5, TELEX: 
51()'1OG-1B80, FAX: 715-834-5672; EmpL: 190; SIs.Mgr: 
L Stewart 

VIKING CASES, 10480 Oak Sl N.E., Sl Petersburg, FL 
33702, Tel: 813-5n-1216; SIs. Mgr: Jett Shacter 

VIKING CONNETORS CO, Criton Technologies. 
21001 Nordhoff St, P.O. BOx 2379, Chatsworth, CA 91311, 
Tel: 816-341-4330, 'TWX: 910-494-2094; FSC No.: 05574; 
EmpL: 375; SIs. Mgr_' Dale HOlton 

VIKING ELECTRONICS, Industrial St, Hudson, WI 54016, 
Tel: 715-386-8861; EmpL: 24; SIs. Mgt: Roy Crist 

VIKING INDUSTRIAL PRODUCTS, 729 Farm Ad., 
.2~S-442~OC I miii-iiAnu, iviA Oi754 Tei: oi7-4tn-4tM); t:mpL: 20; SiS. 

Cleveland, Comtellnstrs. ............. 216-442-0444. Mgr: Aubrey Elms 
~'!~!~~ Cc~e! !~=:-e. ............ . 

816 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
VIRGINIA PANEL, 1400 New Hope Ad, Waynesboro, VA 

22980, Tel: 703-94!}-8376, FAX: 703-942-2856; Empl.: 
225; Sis. Mg,: Jeff Stowers 

FAX: 703-985-3848 
VIRGINIA PLASTICS CO •• P.O. Box 4577, Roanoke, VA 

24015-0577. Tel: 703-985-3811, TWX: 710-87()-()44(); 
FSC No.: 59608; EmpL: 130; Sis. Mg,: Dee Goode; Dist. 
Mg,: Sharon Hancock ...... C·1584-1587, 1908-1909 

Local Sales Offices & Reps 
CA Santa Clara, Penmark SIs. Co. . ...... . 
CO Denver, Undberg Co. . ............... . 
CT Middletown, Gerber Sis. ............ .. 
FL Ughlhouse Pt, Mr. Charles J. Kerns .. 
IL Wheaton, ChaClra-Schilke ............ . 
MD Gaithersburg, CarwHhen Assocs. .... . 
MA Waltham, Gerber Sis. ................ . 
MI Uvonia, Engrg. & Mklg. Svcs. Co. . ... . 
MN Minneapolis, Northstar Camps., Inc. .. . 
NJ Cranbury, Kay SIs. Assocs. ....... , .. . 
NY Buffalo, NRM Mklg. Grp. ............ .. 
NY Skaneateles, NRM Mklg. Grp ......... . 
NY Spencerport, NRM Mklg. Grp. . ....... . 
NC Canboro, Triangle Comp. SIs. .... , .. , . 
NC Conover, Sonrise Technlgs. ......... . 
OK Bixby, MGR Elctms. ................ .. 
OH Cincinnati, Makin & Assocs. .......... . 
OH Cleveland, Makin & Assocs. .......... . 
OH Columbus, Makin & Assocs. ......... . 
OR Portland, SPS Elctms. .............. .. 
PA Harrison cny, NRM MkIg. Grp. . ...... . 
TX Austin, MGR Elctms. ................ .. 
TX Dallas, MGR Elctms., Inc. .. .......... . 
lIT SaR Lake cny, Undberg Co. .. ...... .. 
WA Redmond, SPS EIctms. .............. . 
Can Toronto, Ont, TIernkay, Inc. .......... . 

Local Distributors 
CA Granada Hills, Acort Inds. ............ . 
MN Minneapolis, K & H EIctm Distrtg. ... . 
NH Manchester, Yankee Elctm. Supp. Co. 

408-980-1303 
303-758-9033 
203-347-3000 
305-785-6362 
312-653-8126 
301-921-9545 
617-890-3334 
313-522-9465 
612-553-1888 
609-655-3778 
715-634-4300 
315-685-8991 
715-352-9186 
91 !}-92!}-3758 
704-464-6633 
918-36!}-5186 
513-871-2524 
215-248-7370 
614-848-5424 
503-297-6919 
412-327-0858 
512-250-0926 
214-238-5246 
801-277-2643 
205-323-4140 
415-735-1221 

818-368-4474 
800-328-8515 

800-221-1738 

VIRTIS CO, Rle. 208, Gardiner, NY 12525, Tel: 914-255-
5000, TELEX: 926474; EmpL: 92; Sis. Mg,: J. D. Schmidt 

VISHAY-MANN SYSTEM, See Vishay Resistive 
Systems Group 

VISHAY 
FAX: 215-640-9081 

VISHA Y RESISTIVE SYSTEMS GROUP, 63 Lincoln 
Hwy, Malvern, PA 19355, Tel: 215-644-1300, TWX: 51(}' 
668-8944; EmpL: 500; Dist. Mg,: Iris Demeritt 
.................................... A·2046-2051,2105 

LoceJ Sales Offices & Reps 
AL Huntsville, JWL Assocs. .............. 205-883-1712 
AZ. Phoenix, Howe & Howe .............. 602-284-7971 
CA Los Alarnnos, Reed EIctms. ........... 213-598-8876 
CA Redwood cny, James S. Healon Co ... 415-367-9000 
CA San Diago, Vishay Res. Sys Grp. ..... 61!}-69()o.5112 
CO Englewood, Comps. Sis. Inc. .......... 303-77!}-8060 
CT Wallingtord, Comp Rep Assocs. . . . . . . . 203-26!}-1145 
FL ARarnonte Springs, Serntronic Assocs. 

FL Clearwater, Serntronic Assocs. ....... . 
FL Fl Lauderdale, Semtronic Assocs. ... . 
GA Atlanta, JWL Assocs. ................ . 
10 Boise, N. R Schultz Co ............... . 
IL Rolling Meadows, Eagle Tech. Sis. ... . 
IN Carme~ Shamrock EIctm Sis. ........ . 
KS Olathe, Technical Sis. Assocs. ....... . 
MD Lutherville, J. A Dougherty Sis. Co. . .. 
MA Westwood, Comp Rep Assocs. ...... . 
MI Plymouth, Jay Mktg. Assocs. ........ .. 
MO St Louis, Technical Sis. Assocs. ..... . 
NJ Flanders, K & R Engrg. Sis. Co. . .... .. 
NM Albuquerque, Nelco Electronix ... , ... . 
NY Rochester, L-Mar Assocs. ............ . 

305-831-8233 
813-461-4675 
305-731-2484 
404-320-7643 
208-377-8686 
312-991-0700 
317-848-5265 
913-82!}-2800 
301-321-7890 
617-32!}-3454 
313-45!}-1200 
314-521-2044 
201-584-5235 
505-293-1399 
715-381-9100 

NC Charlotte, JWL Assocs. .............. 704-541-5750 
NC Raleigh, JWL Assocs. ... ............. 91!H87-4826 
OH Aurora, EMA, Inc. ..................... 215-562-6104 
OH Centerville, EMA, Inc. ................. 513-433-2800 
OR Beaverton, N. R Schultz Co. .......... 503-643-1644 
PA HOlSham, TMI ........................ 215-441-4300 
PA Malvern, Vishay Resistive Sys. Grp. ... 215-644-1300 
TX Dallas, Edward F. Aymond Co ......... 214-825-7620 
TX Houston, Vishay Resistive Sys. Grp. .. 713-550-0568 
lIT Salt Lake cny, Harris/CSI ............ 801-974-5155 
WA Bellevue, N. R Schultz Co. . . . . . . . . . . . . 205-454-0300 
PR Caguas, Comp Rep Assocs. .......... 80!}-745-6550 

Local DistributOlS 
AZ. Tempe, Shelley-Ragon, Inc. ......... 602-894-2058 
AZ. Tempe, TTl, Inc ....................... 602-431-1191 
CA Chatsworth, Peteli/Passive Comps. Inc. 

......................... 818-341-1745,805-583-3210 
CA Chatsworth, Peteli/Passive Comps. Inc. 

...................................... 818-700-8838 
CA Chatsworth, Shelley-Ragon, Inc. ...... 818-998-3333 
CA Chatsworth, Tn, Inc ............. , ..... 818-709-1010 
CA Milipitas, Tn, Inc. ..................... 408-945-5577 
CA San Diago, Shelley-Ragon, Inc ........ 61!}-453-7133 
CA San Diago, TTl, Inc .................... 61!}-587-4888 
CA San Jose, Shelley-Ragon, Inc. ........ 408-432-0600 
CO Denver, TTl, Inc. ...................... 303-42!}-6806 
CO Englewood, Shelley-Ragon, Inc .... , .. , 303-762-0670 
FL Orlando, TTl, Inc. ..................... 305-85!}-1ooo 
CT Stratford, TTl, Inc ..................... , 203-375-1400 
FL Tampa, Impala EIctms., Inc ............. 813-885-4747. 

800-237-7777 
FL Tampa, Shelley-Ragon, Inc. ........... 813-623-6560 
GA Norcross, Tn, Inc. .................... 404-662-0911 
10 Coer d'Alene, A-I Elctms. ............. 208-765-3280 
IL Lombard, Shelley-Ragon, Inc. ......... 312-62!}-8833 
IL Palatine, Ohm EIctms. ................ 312-35!}-55oo 
IA Cedar Rapids, Shelley-Ragon, Inc. .... 31!}-373-0525 
MD Baltimore, RESCO/Baitimore .......... 301-52!}-05oo, 

800-638-1242 
MD _Ville, RESCO/Washington ....... 301-937-9100 
MA Wilmington, TTl. Inc. ............ 617-658-4700 
MN Eden Prairie, TTl, Inc. ................. 612-944-5080 
MN St Paul, Shelley-Ragon, Inc. .......... 612-642-2823 
MO Hazlewood, Shelley-Ragon, Inc. . . . . . .. 314-454-0480 
MO Independence, Shelley-Ragon, Inc. . . .. 815-254-3410 
NJ Flanders, VKR Svcs., Inc. .............. 201-584-5393, 

800-454-9767 
NJ Mt Laure~ TTl Inc. .................... 609-234-6400 
NY Bohemia, Shelley-Ragon, Inc .......... 515-567-7751 
NY Farmingdale, Command Elctms. Corp. 

NY Hauppauge, Mast Distrs., Inc. 
NY Ronkonkoma, TTl, Inc. .. ............ .. 
NY Valley Stream, L & S Elctms. ... , ..... .. 
OH Cleveland, Specialized Comps. SIs. .. . 
OH Dayton, Micro Mil Div. .. ............. . 
OH Worthington, Tn, Inc. .. .............. . 
PA Malvern, Vishay Resistive Sys. Grp ... . 
TX Fort Worth, TTl, Inc ................... . 
TX Houston, Texas Comp. Corp. .. ...... . 
TX Redmond, Shelley-Ragon, Inc. . ...... . 
WA Redmond, Shelley-Ragon ............ . 
WA Redmond, TTUnc. .................. .. 
Can Que., Keytronics, Inc. .. .............. . 

515-293-1212 
515-273-4422 
515-737-2000 
515-561-2474 
215-464-0405 
513-434-8231 
614-848-5770 
215-844-1300 
817-595-3100 
713-468-3882 
214-34!}-2424 
205-883-2220 
205-882-0291 
514-745-5800 

VISIONARY ELECTRONICS, 141 Parker Avenue, San 
Francisco, CA 94118, Tel: 415-751-8811 

VISION ENGINEERING, INC, 570 Danbury Rd, New 
Milford, CT 06776, Tel: 203-355-3776, TELEX: 643769; 
Empl.: 15; Sis. Mg,: John Clary 

VISIONICS CORPORATION, 343 GibraRar Dr, 
Sunnyvale, CA 94089, Tel: 408-745-1551, TELEX: 346352, 
FAX: 408-734-9012; Sis. Mgr: Alex Wellins .... 0·1118 

VIST AR CORP, 13740 McCormick Dr, Tampa, FL 33626, 
Tel: 813-855-8611, TELEX: 522434; Empl.: 25; Sis. Mg,: 
Ron Rooks; Dist. Mg,; Ron Rooks 

CLDPLDTE" 
LENS/MOUNTS FOR LEOs 

FAX: 619-549-3520 
VISUAL COMMUNICATIONS CO., INC., 7920 A~ons 

Dr, Sts. G, San Diago, CA 92126, Tel: 61 !}-54!}-69OO; EmpL: 
9; Sis. Mg': J. Savage ................... 8.1099-1101 

Local Sales Offices & Reps 
AL Huntsville, Remco .................... 205-5sa-:3763 
lIZ. Phoenix, Bob Anderson Co. . . . . . . . . . .. 602-265-2070 

CA Mountain View, Westech SIs. ........ . 
CA San Diago, Harvey King. Inc. ......... . 
CA Torrance, Assoc Reps. ..... , ......... . 
FL Boc.a Raton, Beacon Elctms. ......... . 
GA Atlanta, Remco . .. ................. .. 
IL Elmhurst, Utronix SIs. .......... . 
MA Sharon, Adcour ...................... . 
MI Brighton, Michigan Mklg. & SIs. ...... . 
MN Eden Prairie, Bohlig & Assocs. ....... . 
NJ Whippany, Robert Smnh Assocs. ..... . 
NY Plainview, Robert Smnh Assocs. ..... . 
NC Raleigh, Remco ....... .. .......... .. 
OH Worthington, Dynel Co. . ..... . 
OR Portland, Electronic Mklg. Grp. . ...... . 
PA Pennde~ Rayco SIs. .......... . 
VA Forest, Beacon North ................ . 
VA Sterling. Beacon No .................. . 
WA Redmond, Elctm. Mklg. Grp .......... . 
EXP CT, Utchfield, Intrade .............. .. 

Local Distributors 
AL Huntsville, Componenl Distr .......... . 
AZ. Tempe, Anjon Enlprs. ................ . 
AR Little Rock, Componenl Distr. . ....... . 
CA Costa Mesa, Orange County Camps. 

CA Los Angeles, Electric SwHch ......... . 
CA Santa Clara, Cypress Elctms. ........ . 
CA Torrance, WBC Electro Supp ........ . 
CO Englewood, Industrial Elctms. Inc ..... . 
FL Fl Lauderdale, Componenl Distr. . ... . 
GA Norcross, Component Distrs. ........ . 
MA Lynn, Land Elctm Supp ............. . 
MI Grand Rapids, S. F. Elctms. Supp .•.... 
MN New Brighton, Chris EIctm Distr ...... . 
NJ Bellmawr, Midatlantic Elctms. ........ . 
NY Elmsford, Ancar Eictm. Supp. . ....... . 
NC Raleigh, Component Distr. . .......... . 
OH Aurora, IPO ................. . 
OH Canterville, IPO ...................... . 
TX Farmers Bch, Force Elctms. ......... . 
TX Houston, Force Elctms. ............. .. 
VA Falls Church, Component Distr ....... . 
WA Redmond, Paccom .................. . 
WA Redmond, Priebe Elctms. ............ . 
EXP CT, Lnchfield, Intrade ............... .. 

VITEC 
415-961-1422 
61!}-587-93OO 
213-325-6708 
305-392-3500 
404-447-6937 
312-834-1100 
617-764-8123 
313-22!}-6218 
612-944-8404 
201-540-0204 
515-681-3155 
91!}-787-2112 
614-435-9452 
503-684-5935 
215-757-1899 
804-23!}-8466 
703-591-1300 
205-882-0962 
203-587-5901 

205-883-7501 
602-894-1332 
501-227-6278 

714-97!}-3597 
213-660-1310 
408-980-2500 
213-328-8871 
303-694-9444 
305-971-4950 
404-441-3320 
617-592-2220 
615-45!}-0216 
612-631-2647 
609-931-5303 
914-592-7100 
91 !}-834-9465 
215-562-8113 
513-435-2086 
214-247-9955 
713-772-8483 
703-241-8227 
205-883-9200 
205-881-2363 
203-567-5901 

VISUAL INFORMATION INSTITUTE, Box 33, Xenia, OH 
45385-0033, Tel: 513-375-4361, TELEX: 501031 VIS INFO 
INST; FSC No.: 27432; EmpL: 45 

VITEC 
FAX: 209-739-7634 

VITEC ELECTRONIC CORPORATION, 1525A East 
Acequia, Visalia, CA 93291, Tel: 209-73!}-1077, TELEX: 
4972623 VITEC .......................... A·2435-2439 

Local Sales Offices & Reps 
AL Huntsville, EPi Inc. .................. .. 
AZ. Tempe, T echni Source Inc. .......... . 
CA San Diago, Miners & Assocs. ' ........ . 
CA Visalia, Vnec EIctms. Corp ............ . 
DC Mclean, Jin Sung Hsia .............. . 
FL Longwood, SAM Reps. Inc. .......... . 
GA Atlanta, EIctrns. MkIg. Assocs. ....... . 
IL Addison, Baldwin Sis. Assocs., Inc. . .. . 
KS Overland Pk., EPi Inc ................. . 
MN Minneapolis, HMR Inc ................ . 
MS Jackson, EPi Inc. .................... . 
MO St Louis, EPi Inc. .................... . 
NM Albuquerque, Techni Source Inc. ..•.. 
NC Raleigh, Elctm. Mklg. Assocs. ........ . 
OH Beachwood, Eictm. Sis. Master Inc. .. . 
SC Greenville, Eictm. Mklg. Assocs. ..... . 
WA Seattle, Evergreen Mklg.lnc .......... . 

Local Distributors 
CA Costa Mesa, E.E.P. Corp .............. . 
CA Irvine, Schweber Elctms. ............ .. 
CA Santa Clara, Wyle Labs. ............ .. 
CT Danbury. HamiRon Avnet ............ . 
FL Oakland Pk., Zelcon, Inc ............. .. 
GA Norcross, Hamitton Avnet ............ . 
IL Northbrook, Classic Comps. Supp, Inc. 

IL Palatine, OHM Elctms. .............. .. 
IL Rosemont, Advent Elctrns. ........... . 
IN Indianapolis, Bell Inds. .............. .. 
IA Cedar Rapids, Dee Elctms., Inc. ...... . 
KY Louisville, Peerless Elctm. Equip. . ... . 
ME N. Adams, Ic()'Rally Corp ........... .. 

205-534-3747 
602-730-8093 
61!}-565-9891 
209-73!}-1077 
703-734-1739 
305-86!}-0Q97 
404-448-1215 
312-27!}-0352 
913-642-9118 
612-888-2122 
601-855-6251 
314-962-1411 
505-268-4232 
91 !}-847-8800 
215-831-9555 
803-233-4637 
206-633-3160 

714-54!}-2275 
714-863-0261 
408-727-2500 
203-797-2842 
305-565-2555 
404-447-7500 

312-272-9650 
312-35!}-55oo 
312-297-6200 
317-875-8200 
31 !}-365-7551 
502-637-7674 
413-664-4951 

EEM 1988 North American offi~es only. For worldwide reps & distributors,see Vol. W. 817 



VITEC 
MI Farmington Hills, Advent E1ctms. ... ". 3"13-477-1650 
MI Livonia, AS E1ctms. ................... 313-525-1155 
MN N. Adams, Elctm. Supp. Ctr. ........... 413-664-1086 
NJ KenilwOlth, Federated Purchaser, Inc. 

. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .. 201-272-0505 
NY Binghamton, Pioneer-Standard E1ctms., Inc. 

....................................... 607-722-9300 
NY Buffalo, Summit Dists., Inc. ............ 71 &-884-3450 
NY Elmsford, Ancar EIctms. .............. 914-592-7100 
NY Mamorneck, New Yorker E1ctms. ..... 914-698-7600 
NY Rome, Rome EICtms. ................. 315-337-5400 
NY Ronkonkoma, M-Tron Comps., Inc ..... 516-467-5100 
NY Westbury, Schweber EIctms. .......... 51&-334-7474 
NC Charlotte, Dixie EIctms. ............... 704-377-5413 
NC Winston-Salem, Dixie EIctms. ......... 919-724-5961 
OH Cleveland, Pioneer-Standard Elctms., Inc. 

. . . .. . . . . . .. .. . .. . . .. . . . . . . . . .. .. . . .. .. 216-587-3600 
OH Dayton, Hemilton Avnet ............... 513-439-6700 
OH Dayton, Stotts-Friedman .............. 513-298-5555 
Q1( Tulsa, Radio, Inc. ..................... 918-587-9123 
PA Bristo~ Aim EIctms. ................... 215-785-3500 
PA McKean, Advacom, Inc ................ 814-47&-7774 
PA Phi1adelphia, Almo EIctms. Corp. ...... 215-698-4000 
SC Columbia, Dixie EIctms. . . . . . . . . . . . . . .. 803-779-5332 
WI Milwaukee, Marsh EIctms. ............ 414-475-6000 
WI New Berlin, Classic Camps. Supp. Inc. 

....................................... 414-786-5300 
Cen Bumaby, BC, RAE IndL E1ctms. ....... 604-291-~ 

VfTRAMON NA, P. O. Box 544, Bridgeport, CT 06601, Tel: 
203-268-8261, TWX: 71~3640; EmpL: 606; SIs. Mgr: 
Paul Davis; Di8t. Mgr: S. JucIt 

VIZ METEOROLOGICAL INSTRUMENTS, 335 E. Price 
SL Philadelphia, PA 19144-5782, Tel: 215-844-2626, TWX: 
71 D-67()'2626; FSC No.: 41226; ErnpL: 450; Sis. Mgr: V. 
Scott Zelov; Dist. Mgr: V. Scott Zelov 

VIZ TEST EQUIPMENT, Kappa Networks Inc., 175 
Commerce Drive, Fl Washington, PA 19034, Tel: 215-643-
6950, 1-800-523-3696, FAX: 215-643-5237; EmpL: 10; Sis. 
Mgr: F. H. Tribolel; Dist. Mgr: F. Menichello 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0-1342-1345 

Local Sales Offices & Reps 
AR Uttle Rock, Leo Barker Co. . . . . . . . . . . .. 501-834-2537 
CA Laguna Hills, English/Damco Sis. Assocs. 

....................................... 714-837-3801 
CA Sen Frencisco, Tech, Sis. Assocs. ..... 415-467-1434 
00 Denver, Mountain Reps. .............. 303-623-0972 
FL Fl Lauderdale, UniRep, Inc. ........... 305-587-7481 
GA Roswel~ Henry W. Phillips Co. Inc. . . .. 404-992-3070 
IL PIII1< Ridge, Bob Burns & Assocs., Inc. 

IN BIocmington, Reptronics ............ .. 
MD Woodbine, DJC EIctrn SIs. .......... .. 
MA MiKerd, Janel Sis. Assocs. .......... .. 
MI FIoyei oak, Hilltronics, Inc. .......... .. 
MO Raytown, Marty Tarkski SIs. Co ....... . 
NJ W. Orange, Applied Process Instrs., Inc. 

NY Grand Island, L J. McTaggart Assocs. 

OR POItIand, Joseph V. Belusko Co. .. .. .. 
PA Philadelphia, Instrmn Specialties .... . 
TX Dallas, Crockett Sis. Co. ............ .. 
Cen Ontario, H. W. Cowen Cenada Lid. ... . 

Local Distributors 
AL Birmingham, Forbes Dislrs. .......... . 
CA Canoga Pk. Rag E1ctms., Inc. ........ . 
CA EI Monte, Marshall Claude Michael .. . 
CA Los Angelas, Metermaster, Inc ........ . 
FL Orlando, Emsco/Hemmond .......... . 
IL Chicago, Newlll1< E1ctms. ........... .. 
IL Nilas, Joseph EIctms. ................ . 
IN Indienapolis, Meunier EIctrn Supp. ... . 
MA Needham, You-Do-ft E1ctms. ......... . 
MI Uvonia, AS EIctms. .................. . 
MN Sl Louis Pk., Edtronics Co. . ......... . 
MO Sl Louis, Ven Sickle Inc .............. . 
NJ Clarl<sburg, AccuIest ................. . 
NY Farmingdale, Kelvin EIctms. ......... . 
NY Llndenhu~ RNJ E1ctms. Inc. ........ . 
NY New York, OmnHron EIctms. ........ .. 
NY FIochester, Trenscat ................ .. 
NC Raleigh, Southeastern E1ctms. ....... . 
OH Centerville, MCM EIctms. ........... .. 
OH Cleveland, Brodhead-Garrett ......... . 
PA Phi1ade1phia, Sunshine Sci. . ......... . 
TX Fl Worth, Allied E1ctms. ............. .. 

312-775-1233 
812-334-0363 
301-795-7020 
617-478-4850 
313-435-0920 
816-359-1442 

201-325-2511 

71&-773-9222 
503-222-4279 
215-742-0898 
214-35()'3377 
416-773-4331 

205-251-4104 
818-998-6500 
818-442-7204 

213-685-4340 
305-849-6060 
312-784-5100 
312-297-4200 
317-635-3511 
617-449-1005 
313-525-1155 
612-938-7541 
314-621-5000 
609-258-0480 
516-249-4646 
51 &-22&-2700 
212-865-4900 
716-459-4801 
919-826-2311 
513-434-0031 
21&-341-0248 
215-873-5600 
817-336-5401 

'1/", f!:Ch .. .b.-4 MVi'IC Ei0iuRS. .... ,......... tsU4~359--6071 

WI Milwaukee, E-M Instrs. ................ 414-272-7799 

Manufacturers and Sales Offices Directory 

FAX: 213-663-3711 
VL ELECTRONICS, INC, 3171 Los Feliz Blvd. SuHe 303, 

Los Angeles, CA 90039, Tel: 213-661-8883, TELEX: 
62597050; FSC No.: 95-3896380; EmpL: 6; Sis. Mgr: 
Christopher Sieh; Dist. Mgr: Christopher Sieh ... a-ll03 

Local Sales Offices & Reps 
CA Los Gatos, Luscombe Engrg. CO.-Sen Francisco 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 408-37()'2020 
CA Pasadena, Luscombe Engrg. . . . . . . . . .. 213-684-2000 
CA Sen Diego, Luscombe Engrg. Co. ..,.. 619-549-9699 
CO Littleton, MRC ........................ 303-794-4664 
00 Littleton, T.M.C. ....................... 303-723-0643 
IN Indienapolis, S.T.B. & Assocs. ......... 317-844-9227 
IA Marion, A.E.M. Assocs. ................ 319-377-1129 
KS Olethe, A.E.M. Assocs. ................ 913-764-1079 
MD Baltimore, Eastern Elctms. ............ 301-256-4221 
MA Canton, New England EIctrn SIs. ..... 617-828-4835 
MO Sl Louis, A.E.M. Assocs. .............. 314-731-2246 
NY E. Syracuse, Nycom Inc. .............. 315-437-8343 
OH Dayton, J. C. Holstetter Co ............ 513-29&-1010 
OH Medina, Hollstetter ................... 216-241-4860 
OR Portland, AID . .. . .. .. .. .. .. .. . .. . .. ... 503-641-6469 
PA Collegeville, H B Sys. ................. 215-489-3256 
PA Hickory, J. C. Hoffsetter ................ 412-356-2305 
TX Dallas, THT Sis. ...................... ,214-783-1501 
WA Bothel~ AID EIctms. .................. 206-461-8555 
WI Colgate, Rep One .................... 414-628-4016 
Cen Dorval, Que., Dosh-Dart Import Ltd. ... 514-636-1913 
Cen Toronto, Ont, Norgay Entprs., Ltd. ..... 416-259-9663 

Local Distributors 

CA Los Angeles, VL Elctrns Inc ........... 213-661-8883 
NC Raleigh, Easlern Elctms. .............. 919-87&-7591 

VLSI TECHNOLOGY, INC., 1109 McKay Dr., Sen Jose, CA 
95131, Tel: 408-434-3000, TELEX: 278607; Ernpi.: 1,300; 
Dist. Mgr: Frank Reynolds 

VME MICROSYSTEMS INTL CORP., 12090 South 
Memorial Pkwy. Hunlsville, AL 35803-3308, Tel: 205-88()' 
0444, FAX: 205-862-0859; Sis. Mgr: Carl J. Leary 

THE VOICE CONNECTION, 17835 Skyplll1< Circle, St&. C, 
Irvine, CA 92714, Tel: 714-261-2366; Sis. Mgr: Sharla 
Cartwright 

VOLTEX 

VOLTEX 3460 Great Neck Rd., AmHyville, NY 11701, Tel: 
51&-842-2772; Empl.: 55; Sis. Mgr: S. Vogel 
. . .. .... .. ... .. .. .. .. .. . .. . .. . .. .. .. . .. . .... 0-2039-2041 

Local Sales Offices & Reps 
CA Senta Clara,R-C Elctms. ............. 406-986-0701 
CT Washington, Tri-Com Assocs. . . . . . . . .. 203-868-7027 
MD Burtonsville, BeI<r Inds., Inc. ........... 301-421-1200 
MA Burlington, Tri-Com Assocs. .......... 617-272-8163 

VOLTRONICS CORPORATION, West SI." P.o. Box 
476, E. Hanover, NJ 07936, Tel: 201-867-1517, TWX: 71()' 
98&-8253, FAX: 2,01-867-1517; FSC No.: 18736;Muftiple; 
Empi.: 70; Sis. Mgr: Richard J. Newman ....... A-1185 

Local Sales Offices & Reps 
AZ Glendale, Fetty/Schoenduve, Inc. ..... 
CA EI Segundo, Fetty ISchoenduve, Inc. .. 
CA Moorpark, Fetty/Schoeoouve ....... .. 
CA MIn. View, Fetty/Schoenduve, InC. ... . 
CA Sen Diego, Fetty ISchoenduve, Inc. . .. 
CO Boulder, Herb Bass Assocs. ........ .. 
FL' Lighthouse Pt, R. C. Simon & Co ..... . 
IL Chicago, Technical SIs., Inc. . ........ . 
KS PlII1<er, S. W. Wollard CO ............. . 
MA Malden, J. K Assocs. ............... .. 
MN Sl Paul, Countryman Assocs. ........ . 
MO Lee's Summil, S. W. Wollard ......... . 
NY Melville, RF Elctm. Sis. Grp ........... . 
OH West Chester, J & B SIs. ............. . 
PA Camphill, Quick Response Tech. SIs. 

TX Dallas, T a10 Prods., Inc. .. ............ . 
UT BountiM Herb Bass A~s. ........ :/ 
VA Sterling, Beacon North Inc. .......... . 
WA Seattle, Datacom .................... . 
Cen Sl Laurent Que., RF Microwave ..... . 

602-241-9009 
213-322-4991 
805-251-3944 
415-962-8330 
619-292-5136 
303-53()'7509 
305-941-2757 
312-237-7210 
913-896-6552 
617-321-2922 
612-645-9151 
816-578-4221 . 
516-42()'8890 
513-874-0236 

717-936-9696 
214-644-6010 
801-292-8991 
703-478-2480 
206-28&-2525 
514-335-2335 

VONCO, INC. 22829 Heslip Drive, Novi, MI48050, Tel: 313-
977-0400, TELEX: 181450; FSC No.: 7J499; Sis. Mgr: 
Larry Ragsdale 

VOT AN, 4487 Technology Dr. Fremont CA 94538, Tel: 415-
49()'7600; Ernpi.: 60; Sis. Mgr: Robert Russo; Disl. Mgr: 
Ron Williams 

VOYAGER TECHNOLOGIES, INC., 2250 Cabot Blvd w. 
Bldg. 4OM, Lenghorne, PA 19047, Tel: 215-75()'0270; 
Empl.: 15; Sis. Mgr: Roger J. Peirce 

VOICE IDENTIFICATION, Box 714, somerville, NJ 08876, (ii;.:;;., VRN IN. TEFtNATIONAL 
Tel: 201-526-3408; Empi.: 7 \L-./ 

FAX: 209-651-0740 
VOLTAGE MULTIPLIERS, INC., 8711 W. Rooseveft 

Ave., Visalia, CA 93291, Tel: 209-651-1402, TELEX: 
530484; FSC No.: 60211; Empl.: 85; Sis. Mgr: Karen 
Spano .. ... .. .... .... .. .. .. .. ... ...... .. . .. . .... A-2151 

I\ACO I 
FAX: 516-887-9869 

VOLTAMPERE CORP., 146 Horton Ave. Lynbrook, NY 
11583, Tel: 516-867-9443; FSC No.: 64196; Empl.: 30; Sis. 
Mgr: Robert Pampin ........................... 0-2038 

VOL TARC TUBES, 176 Unwood Ave., Fairfield. CT 06430. 
Tel: 203-255-2833, TELEX: 96-4337, FAX: 203-259-1194; 
Ernpi.: 180; Sis. Mgr: Albert H. Katz 

FAX: 813-347-7520 
VRN INTERNATIONAL, Div. Vernitron, 2801 7200 

Sl N. Box 44000, Sl Petersburg, FL 33743, Tel: 813-347-
2181, TELEX: 6815306, TWX: 31()'681-5306; FSC No.: 
84048; Empl.: 400; Sis. Mgr: R. Fielder; Dist. Mgr: R. 
Fielder ................ A-2107-2109; B-l031; 0-1061 

Local Sales Offices & Reps 
AL Huntsville, R. O. WhHesell & Assoc. ... 205-883-5110 
AZ Phoenix, Sheller-Kahn ................ 602-257-9015 
CA Burlingame, Wrn J. Purdy Co. . .. . .. . .. 415-347-7701 
CA Cempbel~ Kottmeier Assocs. . . . . . . . . .. 406-371-8700 
00 Englewood, Omaga, Ltd. .............. 303-762-1921 
CT Farmington, R. Perron Co. ............ 203-673-4825 
FL Orlando, Cartwright & Been . . . . . . . .. .. 305-422-4531 
IL Downers Grove, CircuH SIs. . ... .. . .. .. 312-833-2242 
IN FOIt Wayne, Flo WhHeseii & Assocs. .. 219-432-5591 
IN Indienpolis, Ro WhHesell & Assocs. ... 317-359-9283 
IN Kokomo, Ro Whitesell & Assocs. ..... 317-457-9127 
KS Merriam, MTS ........................ 913-236-8557 
KY Louisville, Flo WhHesell & Assocs. .... 502-426-7696 
MI Grand Rapids, Ro WhHesell & Assocs. 

MI Southfield, Ro Wh~eseii & Assocs. ... . 
MI Sl Joseph, Ro WhHeseii & Assocs. .. . 
MN Minneapolis, PSI .................... .. 
NM Albuquerque, Sheller-Kahn .......... . 
NY Great Neck, Mos Assocs. ........... .. 

616-942-5420 
313-559-5454 
61&-983-7337 
612-944-8545 
505-345-3591 
51&-487-3966 

N'Y S;.,:,e.G:":~, P:'t;Ovii;C:; ................... ;; i5-4J5-i;j40 
OH Cincinnati, Flo WhHeseii & Assocs. .... 513-521-2290 
OH Cleveland, Ao WMeseli & Assocs. . . .. 216-447-9020 

818 North American offices only. For worldwide reps &distributors,see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory WATERS 

OH Columbus, Ro Whitesell & Assocs. •• , 614-888-9396 
OH Dayton, Ro Whilesell & Assocs. .•.••.. 513-29&-9546 
OK Tulsa, Comptech .•.............•..... 91&-622-7744 
PA Lawrenceville, DVS .................... 609-896-1112 
PA Pittsburg, Ro WhHesail & Assocs. ..... 412-963-6161 
TX Arlington, Comptech ........••....••.• 817-265-6007 
UT SaH Lake City, Omega. Ltd. .......•..• 801-277-8061 
VA Cher1oltesville, LD Lowery ...........• 804-973-6672 
can Rexdale, On!., Source EIec., Ltd. ...•.• 613-592-5392 

LDca/ Dis/rlbutexs 
AR UttIe Rock. CerIIon-Bates .•........... 501-562-9100 
CA Chatsworth, TIl ....•.....•...•..•.... 81&-709-1010 
CA San Diego. Shefley-flagon •...•....... 619-453-7133 
CA San Fernando, Petell EIec. ... . . . . . . . .. 213-365-9841 
CA San Jose, Future ...............•..... 408-945-9100 
CA San Jose, Shefley-flagon •..••........ 408-942-9111 
CA Thousand oaks, Beillnds. ............ 81 &-340-1940 
CD Denver, Denver-Wintronics .•..••..... 303-431-7161 
CD lakewOOd. Acacia ..........•..•...•.. 303-232-2882 
CT Bethe~ Future ••.....•.•••.....•...... 203-847-6442 
CT Norwaik, Cobra Comps. .............. , 203-947-6442 
CT Wallinglord, Sager EIclrL Supp. . . . . . . .. 203-265-4600 
Fl Clearwater, Future ................•.•. 813-441-4771 
Fl Ft Lauderdale, NRC Elcims. .....••.•. 305-772-4500 
Fl QrIando, TIl Inc. •• . • . . . • . . . . . . . . . • . . . . 305-949-1000 
Fl Tampa, Impaia Elcims. •..•......••.•. 813-865-4747 
GA Norcross, TIl •..•.............•....... 404-662-0911 
IL Lisle, Components Inc. .•...........•. , 312-852-7707 
IA Cedar Rapids, Dee Elcims. ........•.. 319-365-7551 
MA Woburn. TIl Inc. •.......••............ 617-93&-8800 
MD Columbia, TIl .•..•......•............ 301-995-1331 
MD Rockville, M S Elcims. .......•........ 301-34lHl400 
MA Framingham, NOW ......•............ 617-872-5876 
MA Hingham, Sager EIclrL Supp. •......... 617-749-6700 
MA Westboro, Future.. . .. . ..•.•... .. . .. •. 617-366-2400 
MI Farmington Hills, Advent Elcims. ...•.. 313-477-1650 
MN Eden Prarie, TIl ...........•..•....... 612-944-5080 
MN Minneapolis, Aero-Space .....•....... 612-884-4725 
MO St louis, Olive ............•..•....... 314-426-4500 
NJ Berlin, GCI..... . . • . . . . . . . . • . . . . . . . . . . . 609-76&-6767 
NJ East Hanover, S1ate Elcims. .......... 201-887-2550 
NJ Mt Laure~ Future .............•..•.... 609-77IH600 
NJ New Brunswick, Brothers Elcims. •..•. 201-23&-2200 
NJ Whippany, Tonar 100 .•............••. 201-884-1400 
NM Albuquerque, Sterling. • . . . . . . . . . . . . . .. 505-884-1900 
NY Bohemia, TIl Inc ..................... 516-567-1500 
NY Buffalo, Summil ..•.........•......... 716-887-2800 
NY E Syracuse. Add Elcims. Corp. ....... 315-437-D300 
NY Farmingdale, Command Elcims. Corp. 

...............•......•..•............• 51&-293-1212 
NY Hauppauge, Fairmont EIec. Sis. •.....• 516-231-3313 
NY Hauppauge, Jaco Elcims. .. . . . . • . . . . . • 51 &-273-5500 
NY Huntington S1aIion, Sherbum Elcims. 

NY liverpoo~ Future .............•....... 
NY Valley Stream, l & S Elcims. ..•..•..•. 
NC Charlotte, Elcims. Mktg. .......•....•.. 
NC Raleigh, Southeastern ............... . 
OH Columbus, Elcims. Mktg. .....•..•..•.. 
OH Dayton, Bell Micro-Mil ...•..••.....•.• 
OK Tulsa, Radio •..•.........•............ 
PA Braddock, Lei! ....................... . 
PA Montgomeryville, Pyttronic ........... . 
PA Philadelphia, PEl Genesis ............ . 
TX Ft Worth, TIl Inc. •.................... 
TX Houston, Sterling ....................• 
TX Richardson, Altair ..........•.......... 
UT SaH Lake City, Future ... : ..•..•..•.... 
VA Charlottesville, Virginia Radio .•....... 
WA Bellevue, Future ..............•..•.... 
WA Redmond, Priebe EIec. Inc. ...•..•.... 
WI Milwaukee, Marsh Elcims. .......•.... 

51&-231-4300 
315-451-2371 
51&-561-2474 
704-394-6195 
919-82&-2311 . 
614-299-4161 
513-434-8231 
91 &-587-9123 
412-351-5000 
215-943-2850 
215-56&-7400 
817-831-0441 
713-627-9800 
214-231-5166 
801-972-8489 
804-296-4194 
206-881-8199 
206-881-2363 
414-475-6000 

VTM MICROWAVES, INC, 4975 w. 80 Ave., Westminster, 
CD 80030, Tel: 303-426-8866; FSC No.: 52474; Erf1lL: 15 

V-TRON ELECTRONICS CORP. 10 Venus Way, P.e. 
Box 3297, S. Attleboro, MA 02703, Tel: 617-761-91 00, FAX: 
617-761-4727; EmpL: 250; SIs. Mgr: Richerd E French 

Local Sales Offices & Reps 
CT Wailing/ord, Com-Sale ......•..•.•...• 203-269-7994 
MA Waltham, Com-Sale ..........•....... 617-800-001i 
NH Manchester, Com-Saie ........•.•.... 603-668-1440 
NJ Haworth, Kay SIs. Assocs. ....•....... 201-384-3261 
TX Fort Worth, Diversified Comps. ...•.... 817-249-5818 
VA Portsmouth, FOB Sis. Corp. ........... 804-494-3162 

VU-DATA, 9180 Brown Deer Ad., San Diego. CA92121, Tel: 
619-452-7670, TWX: 91(}-335-1586, FAX: 619-452-2543; 
FSC No.: 34160; Erf1lL: 15; SIs. Mgr: M Knapp 

WABASH ELECTRICAL COMPONENT GRP, See 
Kearney/Wabash Electrical Components 

WABASH RELAY &. ELECTRONICS, Kearney
National Company, First & Webster Streats, P.O. Box 
708, Wabash, IN 46992, Tel: 219-563-2191, TWX: 81(}-
29().2722, FAX: 219-563-1652; EmpL: 250; Sis. Mgr: Bob 
Lunn ...........••..•............•....•... 8-1610-1611 

LDca/ S8Jes Offices & Reps 
AL Huntsville, Hughes Assocs.. Inc. . . . . . .. 205-533-9108 
I\Z. Fountain Hills, Haibar Assocs.. INc. •.• 802-837-2494 
CA Glendale, Haibar . . . . • . . . . • . . . . • . . . . • .. 819-24&-8263 
CA San Mateo, Halbar .•. . . • • . . . . . . . . . . • . . 415-349-4700 
CD englewOOd. Compulech .•......•..... 303-773-3981 
Fl Tampa, APM Assocs. ...........•....• 813-866-2457 
GA Norcross, Hughes Assocs.. Inc. ....... 404-662-1587 
IL Arlington Hgts.., M J. Petersen Assocs. 

..•......••.••.••. '" .... .. . .. . .. .. .. .. 312-577-8200 
IN Fort Wayne, MIS SIs. .•.•. . .. . .. . .. ... 219-436-3023 
KS Lenexa, Midlec Assocs. .. . . . . . . . . . . . .. 913-541-D505 
MD Glen Burnie, Macrotech Assocs.. Ltd. 

MA Andover, Crawford Assocs. ...•.....•. 
MN Edina, PWC, Inc. .•......•...........•. 
MS Corinth, Hughes Assocs.. Inc. •. '. ....•. 
MO St Louis, MIdtec Assocs. ....•..•..... 
NJ Watchung, Dolen Assocs. ....•........ 
NC Raleigh, TIIlQ8Il Tech. Sis. ........... . 
TN Nashville, Hughes Assocs.. Inc. ...... . 
TX Denton, Stevens SIs. Co .............. . 
WA Redmond, Halbar Assocs.. Inc. ....•... 

Local Dis/rlbutexs 

301-766-1111 
617-47(}-2122 
612-831-5999 
601-287-2915 
314-275-8666 
201-753-2671 
919-87&-4440 
615-871-0908 
817-382-4735 
206-882-0990 

CA Fullerton, Pyramid EIctm. Supp. •.....• 714-773-0781 
CA Santa Clara, Pyramid EIctm. Supp. .... 408-727-9810 
IL Elk Grove Village, Nu-Way Elctm. Distrs. 

.....•..•.....................••....... 312-437-7120 
PA Phlladefphia, Shop Elcims. Co. . . . . . . .. 215-969-3300 
TX Dalles, Aeromerica, Inc. .•..........•.. 214-484-7508 
WA Kent, Pyramid EIctm. Supp., Inc. ..•.... 20&-872-5800 

THE WADSWORTH ELECTRIC MANUFACTURING 
CO, INC, 2OW. 11th St, Covington, KY 41012, Tel: 606-
43HI900; Sis. Mgr:J. C. Whne 

WAGO CORP, 9085 N. Deerbrook Trai~ Brown Deer, WI 
53223, Tel: 414-354-5511, FAX: 414-357-7450; FSC No.: 
65996; Sis. Mgr: Michael A Lane 

WAHL INSTRUMENTS, INC. 5750 Hannum Ave. Culver 
City, CA 90231, Tel: 600-421-2853, TELEX: 66-4406; 
Empi.:80 

LDca/ Sales Offices & Reps 
I\Z. Scottedale, Mernco Sis. •..•....•••.•.. 602-952-2254 
CA Hayward, Pacific Mktg. . . . . . . . • . • . . . . • . 415-887-1620 
CA Pasadena, A-F Sis. Engrg. ...•......•• 213-661-5631 
CD Aurora, Butler Tech. Sis. .....•.•...... 303-343-3787 
Fl Meillend, Beacon Elcims. ..........•.. 305-947-3496 
GA Atlanta, Beacon Elcims. . . . . . . . . • . . . . . . 404-258-9640 
IL Chicago, ESA Tech. Mktg. ..•..•...•.. 312-554-0120 
IN Indianapolis, EIctm. Mktg. Conalls. .... 317-253-1688 
MA Chelmsford, Encotronlcs •... . ..•.• .. .• 617-258-4207 
MI East DeIroft. Efecl Mktg. Conalls. ..... 317-253-1688 
MN Eden Prairie, High Technlg. Sis. ....... 612-944-7274 
MO St Louis, Reptronics ....•..•.......... 314-57&-9816 
NJ E Brunswick, Winch Sis. ......•..•.... 201-828-4615 
NY N. Syracuse, lab1ronics ••..• ;......... 315-455-7314 
OH Cleveland, EM.C.I. •.•..••............. 216-458-8486 
PA Huntingdon Valley, lnacker Sis. ....... 215-947-5680 
TX Austin, Milco Mktg. Inc. ..•••.......•.. 512-453-3023 
TX Dalles, Milco Mktg. ...........•.•••.•.. 214-783-2716 
TX Houston, Milco Mktg. Inc. ..........•.• 713-723-5003 
WA Kirl<lend, N.W. Comp. Sis. ...•......•.. 206-828-4838 
WI Madison, ESA Tech. Mktg. ..•.•......• 312-544-0120 
can Oakville, Ont, HaItronics .............. 41&-944-2121 

WALL LENK CORPORATION, Box 3349, Kinston, NC 
28502-3349, Tel: 919-527-4186, FAX: 919-527-4189; 
Empl: 60; SIs. Mgr: Richard W. Cooper 

W AMCO, INC., 115S5-A Coley River C1r. Fountain Valley, 
CA 92708, Tel: 714-545-5560, TELEX: 679-459, FAX: 714-
545-6093; FSC No.: 58774; Erf1lL: 15; SIs. Mgr: Gordon R 
Caivert; DiBt. Mgr: Shefla A Sherman .. .. 8-1148-1147 

Local S8Jes Offices & Reps 
CA Cupertino, E & F Assocs. ..........•.. 408-446-2349 
CA Laguna Hills, Cronin & Assocs. ....•.. 714-951-5630 
\I. Elmhurst, Utronix Sis., Inc. ........•••• 312-834-1100 
IN Kokomo, Schillinger Assocs.. Inc. ....• 219-282-4570 
KS P8Iker, S. W. Wollard Co. ............. 913-898-6552 
NY Jericho, Metro Tech. SIs., Inc. .....•... 51 &-935-3330 
NY Massapequa, Richerd McGrath, Inc. ... 51&-789-0400 
OR Beaverton, Rep West •.•..........•.•• 503-62&-4279 

WALDES TRUARC, INC., Member of the Seeger 
Fastening Sys. Grp., 29-01 Borden Ave. Long Island WARD LEONARD ELECTRIC CO, INC. 31 South St, 
City, NY 11101--4478, Tel: 71 &-392-31 00, TELEX: 12&-829; Mt Vernon, NY 10550, Tel: 914-664-1000, TWX: 7100562-
Empl.: 450 0144; FSC No.: 63743;15109; Erf1lL: 450; Dist. Mgr_' 

Richard L Umato 
WALKER POWER, INC, Walker Magnetics 'Group, 10 

B Mill St, Warner, NH 03278, Tel: 603-456-3111; EmpL: 70; 
SIs. Mgr: Paul D. Iverson 

FAX: 617-853-3344 
WALKER SCIENTIFIC, Rockdaie St, Worcester, MA 

01606, Tel: 617-852-3674, 617-853-3232, TELEX: 92-
0489; EmpL: 83; SIs. Mgr_' 8. Langley ......•..• 001346 

WALl.., A T, CO, 55 Service Ave., Warwick, RI 02886, Tel: 
401-739-0740, TWX: 710-382-1535, FAX: 401-732-5794; 
Erf1lL: 75; SIs. Mgr: J. G. Matzen; DiBt. Mgr: R Huntsman 

WALL-ABLE MFG. CORP., 2201 Landmeier Rd., Elk 
Grove V~ IL 60007, Tel: 312-956-8000, TELEX: 312288 
WI.LABlE, FAX: 312-956-8082; Empl.: 150; Sis. Mgr: 
Dennis O'Brien ........................... C-1588-1589 

Local Sales Offices & Reps 
FL Miam~ J.R Assocs. ..........•........ 305-593-0621 
GA Conyers, J.R Assocs. ...........•..... 404-922-1231 
IL Prospect Hgts.., AL&W SIs. Co. ........ 312-541-9080 
IN Indianapolis, D.M. Assocs. ............ 317-942-4424 
NM Albuquerque, Nelco ElecIronix .•.. . . .. 505-293-1399 
NY Dobbs Feny, L J. Valle, Inc. .. . . . . . . . .. 914-693-5072 
NC Lewisville, J.R Assocs. ............... 919-945-9574 
TN Releigh, J.R Assocs. .................. 615-892-7630 
TX Del Rio, C. Sweigart .................. 512-774-7748 

FAX: 617-685-7691 
WALL INDUSTRIES. 5 Watson Brook Rd., Exeter, NH 

03633, Tel: 800-321-WALL; EmpL: 50; Sis. Mgr: Dorothy 
Amato . •• . • . . . . . . . . . . • . . . . . . . . • . . . • . . • . . . . . • . . .. 002043 

WARREN G-V, UNIT OF SIGNAL CO, 1 Apollo Dr, 
Whippany, NJ 07981, Tel: 201-366-1200, FAX: 201-366-
9331; FSC No.: 93929; EmpL: 200; SIs. Mgr: WilHam 
VandertuHp 

WARREN-KNIGHT INSTRUMENT CO, Warren 
Industries, Inc, 2045 Bennett Ad., Philadelphia, PA 
19116, Tel: 215-464-9300; ErnpL: 50; SIs. Mgr: Richerd M: 
Marron 

WASATCH HIGH VOLTAGE. P.O. Box 15457, Salt Lake 
CRy, UT 94115, Tel: 801-265-9561; EmpL: 32; SIs. Mgr: 
Jack Reynotds 

WATCO, INC, 315RacetrackRd., N.E., Ft Watton, Fl 32548, 
Tel: 904-863-2247, FAX: 904-863-1883; FSC No.: 49232; 
EmpL: 10; SI8. Mgr: Douglas G. Moreland 

WATERS I Talley" 
MANUFACTURING, INC. _ 

Industries 

FAX: 617-358-5649 
WATERS MANUFACTURING, INC., Talley 

Industries, longfellow Ctr. Wayland, MA 01778, Tel: 
617-358-2777, TELEX: 949441; FSC No.: ;Multiple; EmpL: 
125; SIs. Mgr: James Dyne .............. A-211O-2111 

Local S8Jes Offices & Reps 
I\Z. SUn City, Hannah Hill ..•.............. 802-933-4623 
CA Hayward, Ualsen, Inc. •.••....••..••..• 415-783-1131 
CA Lomita, Techrep ....•..•....•••..•.... 213-539-9070 
CD Broomfield, Hannah Hill • . • . . • . • . • . . . . . 303-48(}-06()2 

CT Bloomfield, Sir Assocs. •.••••...••.... 203-243-9343 
Fl Melbourne, R-Rep ..........••.•.•.••. 305-725-8993 
Fl Pompano Beach, R-Rep Co. .......... 305-725-8893 
IL La Grange Park, Bierhaus Sis . . . • . . • • . 312-354-5100 
MA Westford, Sir Assocs. ................. 817-892-2500 
MI Southfield, Fred H. Gehrke & Assoc. .• 313-559-5363 
MO HazelwOOd. Acorn Elcims. .•....•.••.• 314-731-2002 
NJ Unlon,S. Sirnl:lflrkoff Assocs. • . . . . . . . . • 201-887-6363 
NY La Roy, SSAI ...•.•..•.•...••...•....• 71&-766-7213 
OH Dayton, INH Comp. SIs. ....•..••.....• 513-434-8808 
TX Dallas, AIUed ~ .............•..• 214-23&-0408 
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WATERS 

WI Milwaukee, Blerhaus Sis. ..•.•....•..• 414-~18 
can Rexdale, ant, MyelcO. inC. .•........•. 41 &674-1638 

Local Distributors 
CA Lomita, TecRep Comps. .............. 213-539-9070 
TX Dallas, Allied Comps. ................. 214-238-0408 

WATKlNS-JOHNSON 00.3333 Hillview Ave.. Palo Alto. 
CA 94304. Tel: 415-493-4141. TELEX: 34-8415, TWX: 
910-373-1253; FSC No.: 14482; Empl.: 3000 

WAVECOM. Sub. of Loral.Corp., 9038 Wmnetka Ave.. 
Nor1Ividge, CA 91324. Tel: 818-882-3010. TELEX: 
6502408147; FSC No.: 26979; EmpI.: 99 

WAVEUNE, Box 718, W. C81dwel~ NJ 07006, Tel: 201-226-
9100. TWX: 710-734-4324; FSC No.: 00443; EmpL: 95; Sis. 
Mgr: D. Morsillo 

WAVETEK, (Westem Area Sales Office). 9045 Balboa 
Avenue, San Diego. CA 92123. Tel: 619-565-9234 

WAVETEK, (Central Area Sales' Office). 5B08 
Churchman Bypass, Indianapolis, IN 46203, Tel: 317-782-
4619 

WAVETEK, Northeast Area Sales Office. One Executive 
Blvd., S1e. 208. SUffern, NY 10901. Tel: 914-357-5544 

WAVETEK, Southeast Area Sales Office. 2085 u.s. 19 
North, S1e. 102, Clearwater. Fl34623. Tel: 813-797-1792 

WAVETEK DATRON. See Datron Instruments (or call 
area sales offices) 

WAVETEK MICROWAVE, INC .• (Former1y Pacific 
Measurement, Inc.). 468 Tasman Dr. Sunnyvale, CA 
94089. Tel: 408-734-5780. FAX: 409-747-1265 

For sales offices and representatives, see Wavetek San 
Diego. Inc. 

WAVETEK RF PRODUCTS. INC.. (Formerly Wavetek 
Indiana, Inc.). 5808 Churchman By-Pass. Indianapolis. IN 
46203, Tel: 317-787-3332, FAX: 317-788-5999 

For sales offices and representatives, see Wavetek San 
Diego. Inc. 

Manufacturers and ·SaIe$Offices.Directory 

WAVETEK 

FAX: 619-565-9558 
WAVETEK SAN DIEGO, INC •• 904s Balboa Avenue, 

San Diego. CA 92123. Tel: 619-279,2200 ...... 001347 

Local Sales Offices & Reps 
AL Huntsville, Southern Mklg. Assocs. •..• 
AZ. Phoenix, Tech. MkIg. Specialists .•...• 
CA Costa Mesa, Ward/Davis Assocs. .... 
CA Redondo Beh., Ward/Davis Assocs. .. 
CA San Diego. Ward/Davis Assocs. ...•.. 
CA "Santa Clara, Ward/Davis Assocs. •.... 
CO Denver. Tech. MkIg. Specialists ...... . 
CT Wallingford, Pat Jenks Assocs. ..•..... 
Fl Longwood. Southern MkIg. Assocs. .. . 
GA Marietta, Southam MkIg. Assocs. .... . 
IL Arlington Hgts.. Dytec/Cen.lnc. .....•. 
IN Indianapolis, Dytec/Cen., Inc. ....•..•. 
KS Lenexa, Dytec/South, Inc. ...........• 
MD Rockville, Creative Mklg. Assocs. •.... 
MA Danvers, Pat Jenks Assocs. •.....•..• 

205-534-6020 
602-582-4800 
714-556'0955 
213-643-6977 
619-292-1000 
408-245-3700 
303-691-5620 
203-265-9939 
305-682-7317 
.404-565-0603 
312-394-3380 
317"297-5988 
913-888-0215 
301-251-4100 
617-777-5600 

MNEdina, Engrg. Prods. Assocs. Inc. •. • . • . 612-835-9022 
MO St Charles. Microtronics Inc. .•.••.•... 314-946-8500 
NJ Roebling. LHR Assocs., Inc. ..••••..•.• 609-829-6861 
NJ Woodbridge, John Chirico Assocs. Inc. 

NY Buffalo, SWeetco Assocs. Inc. ......•.. 
NY Johnson City. SWeetco Assocs.Inc. .•. 
NY Rochester. SWeetco Assocs. Inc. ....•. 
NY Utica, SWeetco Assocs. Inc. .•••.....•. 
NC Raleigh, ~ Tech ...................... . 
OH Cleveland, Marlow Assocs. .......... . 
OR Portland, SPS EIctms. ..••••••••••..•• 
PA Harrisburg. Beil & Whitaker ....•.•..•. 
TX Lufkin, Nsrjen InIL SIs. ...•.••..•.....• 
UT Taylorsville, Chinook Tech. Sis. •.•.••• 
WA Redmond, SPS EIctms. ...•.••••....•. 
WI Milwaukee, Kay Entprs. Inc. ..•........ 

Local DistrIbutors 

201-855-9600 
716-832-0011 
607-729-0827 
716-225-2383 
315-797-8721 
919-782-8100 
216-991-6500 
503-297-8919 
717-564-6900 
409-834-8101 
801-969-3684 
206-323-4140 
414-453-9462 

AL Mobile, Specialty Dis1bg. Co. ... . . . . . . . 205-344-0450 
AZ. Scot1sdaie, Cypress EIcIms. .......... 602-949-0802 
AZ. T9fT1l9,Controi Design Supp.lnc. ..••. 602-829-7981 
CA Anaheim, Control Design Supp.1nc. •.. 714-821-1516 
CA Anaheim, DECO EIctms. Inc. .•...•..•• 714-83Q-B252 
CA Buena PIt. Cypress EIctms. •.•...•..•.. 213-744-0355, 

CA Fountain Valley. Comp. CII. • ...•.•..•. 
CA Fullerton, 1.s.1. MkIg. Co. .............. . 
CA San carlos, Control Design Supp. Inc. 

714-521-5230 
714-979-0433 
714-773-0411 

• • . . . . . . . . . . • . • . • . . • . • . . . •• . . • . • •• • • . .. 415-592-4608 
MI Madison Hgts.. WKM Assocs. ........ . 313-588-2300 CA San Diego. Cypress EIctms. ...•.....• 619-535-0011 

San Diego. Sigma EIctms. ........•..• 619-565-2000 
Santa Clara, Cypress EIctms. ..••••... 408-980-2500 
Wheat Ridge, Cypress EIctms. .......• 303-431-2622 
Yalesville, Glynn EIctms. ....•..••....• 203-265-2498 
Ahamonte Springs, Control Design Supp. Inc. 

MN Edina, Dytec InslrS, Inc. .....•....••... 
MO Marylandtigts.. Dytec/South. Inc. ..•.• 
NM Albuquerque. Tech. MkIg. Specialists 

612-831-7169 CA 
314-739-0885 CA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . 505-889-4595 
NY Great Neck, RTI .•.•..•......•........ 516-829-3770 
NY Uverpoo~ NTS Assocs.,Inc. ..•........ 315-451-1091 
NC Greensboro, Southern MkIg. Assocs. 

. . . . . . . . . . . . • . . • . •• . . . . . . . . . . • . . . . • . . . . 919-854-5588 
OH Independence. WKM Assocs., Inc. . . . .. 216-524-5930 
OR Baaver1on. Northwest Test & Meas. . . . 503-645-9000 
PA Southampton. Eestern Instrmn of PA 

TX Dallas, Data Mklg. Assocs. ........•..• 
TX Houston. Data MkIg. Assocs. ••......• 
WA Redmond, Northwest Test & Meas. ..• 
WI Elrookfield, Dytec/CentraI. Inc. .......• 
can Montrea~ <:We.. IntMax Sys., Inc ...... . 

215-355-7700 
214-661-0300 
713-7Bo-251 i 
20&681-8857 
414-792~2O 

514-336-0392 

WAYNE KERR, INC .• Wayne Kerr pic. 600 W. Cummings 
PI<., Woburn, MA 01801. Tel: 617-938-8390. TELEX: 
6817257 WKERR WOBN; Sis. Mgr;. Pat Prather, Dis!. 
Mgr; Robert Fesmire 

WAYNE TRANSFORMER CO., INC .• 666 Pacific St. 
Brooklyn. NY 11217.Tel: 718-783-9007. TELEX: 125327; 
SIs. Mgr: G. V. Mandell .. ;.. •. .. .. . • . .•... . . .•. A·2440 

Local Sales Offices & Reps 
NJ Basking Ridge, NuTronix ............ . 201-953-0950 

201-953-0950 

CO 
CT 
Fl 

· . . • • . . • . . . . . . . . . • . . . • 305-788-3220.1-800-432-5895 
Fl Bradenion, Specialty Distbg. Co.. Inc. 

.......•.............. 813-756-9571,1-800-282-5881 
FL Davie, ARCO Dists. Inc. •...•.••.••...•• 305-473-2550, 

1-80Q-432-0299 
Fl Ft Lauderdale, Specialty Distbg. Co.. Inc. 

· .. .. ...••. . .. . .. . .•..•. ... .•.. .. .•..•. 305-561-2544 
FL Jacksonville, Specialty Dis1bg. Co.. Inc. 

· . . • . . . . . . . . . . . . . . . • . . 904-356-8428,1-800-824-0714 
Fl Lakeland, Specialty Distbg. Co.. Inc. ...• 813-886-8193, 

1-800-282~ 

Fl Melbourne, Specialty Dis1bg. Co.. Inc. 
.•..•. .•. . .• . .. . .. .•...•. .••. •. . ••.•• •. 305-254-5274 

Fl Pompano Beh., Control Design Supp. Inc. 
....•...•.••.••..••.•••.••.•..•.••.•••• 305-782-1311 

Fl Tampa. Specialty Distbg. Co.. Inc. .•.••• 813-870-3315, 
1-800-282-7892 

GA Albany. Specialty Dis1bg. Co. Inc. •..•.• 912-435-1711. 
l-B00-633-4027 

GA Athens, Specialty Distbg. Co.. Inc •••.•.• 404-548-1334, 
1-800-443-5553 

GA Atlanta, Specialty Dis1bg. Co.. Inc. •..•.. 404-456-8341. 
1-80Q-392~ 

GA Augusta, Specialty Distbg. Co.. Inc. •.... 404-722-1528, 
1-800-874-8740 NY Long Island, NuTronix ...•............ 

NY New York, NuTronix ....•............. 201-953-0950 GA Brunswicl<, Specialty Dis1bg. Co.. Inc. 
...........•.••....•.. 912-265-1927.1-800-241-3826 

GA College PIt. Specialty Distbg. Co.. Inc. 

NY Wastchester County. NuTronix , ...... . 201-953-0950 

WEBER, Inmark Corporation-Importer. 147 W. Cedar SI., 
Norwalk, CT 06854, Tel: 203-866-8474. FAX: 1-203-886-
0918 

(WECOY 
FAX: 514-694-0956 

WECO ELECTRICAL CONNECTORS, INC •• 16805 
Hymus Blvd.. Kirkland, Quebec, canada H9H 3L4. Tel: 514-
694-9136; FSC No.: 5935. 5983. 5940; Empl: 52; Sis. Mgr; 
David Asseral; D/st. Mgr; David Asseraf 
. ..... .. . .. ...... . . .. . .. ..... .. . .... .. .. . .. C·I590-1600 

l.1Jcal Sales Offices & Reps 
AL Huntsville, ac.l. Inc. ......•........... 
CA Newport Beh., SPA Inc. .............. . 
CA San Jose, LandiaSIs. Grp. ......•..... 
CO Littleton. Chinook Tech. SIs. .....•.... 
FL, Deerfield. Beh.,Florida Comp. SIs. ..... 
FL Tampa. Florida Cornp. Sis. Inc. •.....•. 
GA Chamblee, ac.l.lnc. •...•..•...•...... 
IL Palatine, Key Entprs. Inc. •............• 
IN Indianapolis. MEl (Mklg. Engrs. Inc.) ..• 
IA Coralville, Engrg. Prods. .............. . 
KS Shawnee Mission. Micro1ronics Inc. .. . 
ME Kittery. Olsen Tech. Sis.. Inc. .... . 
MD Belair. LHR Assocs., Inc. . ............ . 
MA Sci1uate, Olsen Tech. Sis. Inc. ........ . 

205-539-4411 
714-883-1193 
408-280-5695 
303-933-9007 
305-429-1758 
813-960-7044 
404-455-0405 
312-881-2144 
317-872-5685 
319-354-5344 
913-262-1444 
?n7....!.'3~2~O 

301-877~ 
617-878-9386 

· . . . . . . . . . • . . • . . •• . . . . . . . . • • . . . . • . . . • • . 404-763-3828 
GA Columbus. Speciahy Dis1bg. Co.. Inc. •. 404-327-7414 
GA Fayettesville, Frankland Inc. .. . . .•. . .•. 404-461-4026 
GA Macon, Specialty Dis1bg. Co.. Inc. •••..• 912-743-5421. 

1-800-331-5566 
GA Marietta, Specialty Dis1bg. Co.. Inc. .•.• 404-422-4333 
GA Norcross, Speciahy Dis1bg. Co.. Inc. •..• 404-448-4004, 

1-800-282-4574 
GA Savarmah, Specialty Dis1bg. Co. ." ...... 912-234-1684, 

1-800-874-6997 
GA Smyrna, ERe Parts Inc. .•...•.•..•..•. 404-352-1626 
GA Stone MIn., Control Design Supp. Inc. 

· . . • • . • . . • . . . . . . • . . • . . . . . . . . •• . . • . •• . . • 404-979-3500 
GA Valdosia, Speciahy Distbg. Co.. Inc. ...• 912-242-4910. 

1-BOo-233-8585 
Carol Stream, Lectro Comps. Inc. .•...• 312-89Q-052O. 

1-800-323-2282 
IL 

IL Genoa, Control Design Supp. Inc. .••.. 815-784-6519 
IN Indianapotis. Control Design Supp. Inc. 

•......•..•..•............•..••.•...••• 317-788-4614 
IA Marion, Control Design Supp.lnc. ...•. 319-373-2923 
KS Kansas City. Control Design Supp. Inc. 

....•...............•..•. 913-362-4248,316-289-0651 
MD Gai1hersburg. Axis Elctms.lnc. ..•...•.. 301-840-9640. 

1-800-492-3190 
MD Glen Bumie, Baytronics .•.•...•..•...•. 301-7~1 
MA Middleboro, Glynn EIctms. Inc. ...•.••.• 617-947-4262, 

1-B00-842-7002 
MA Woburn, Control Design Supp.lnc. ...• 617-932-9404 
MN Eden Prairie, Cypress EIctms. ..•.•...• 612-934-2104 
MN Minneapolis. Control Design Supp. Inc. 

..•......•..•..••.••.. 612-721-1628,1-800-328-8222 
!-.~ S'!. ~~::;, ~iitru: ~it Suw. inu. ..... "i~;;SltiU 
NH Manchester. Glynn Elctms. .•.•••.•. ,. 803-622-8131 
NJ S.River.Kon:-Taclnc. .......•...•.••.. 201-254-5100 
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Manufacturers and Sales Offices Directory 
NY Bohemia, Key Comps.lnc. ............ 516-567-7500 
NC Pineville, Control Design Supp. Inc. •.. 704-588-4410 
OH Akron, Aesco Eictms.lnc. .••.... 216-762-8818/6655 

CA FulJerton. LS.L Mktg. Co. ............ ... 714-n3-0411 
CA San Carlos, Control Design Supp. Inc. 

.. .. .. • • . .... .. .. .. .. .. .. .... .. . . . . . ... 415-592-4806 
OH canton, Aesco E1ctms., Inc. ••..•...... '216-494-8572 CA 
OH Cleveland, Aesco EIctms. Inc. .•• , .• , " 216-621-5835 CA 

San Carlos, HI-COR EIctms. Corp. .... 415-594-9581 
San Diego, Cypress EIctms. Inc. ••.•• ' 619-535-0011 

OH Columbus, Aesco EIctms. Inc. .... . .. .. 614-882-6762 CA San DIego, SIgma Eictms. ............ 619-585-2000 
OH WATS, Aesco EIctms. Inc. .......... 1-800-362-0022 CA Santa Clara, Cypress EIctms. ........• 408-980-2500 

Wheat Ridge, Cypress Elctms. ..• ,.... 303-431-2622 
Yalesville, Glynn Elctms. .. .••.. .. . •. .• 203-265-2498 
AJtamonte Springs, Control Design Supp . 

OR Beaverton, Cypress EIctms. ........... 503-641-2233 co 
OR Portland, Dum EIctms. Inc. ........... 503-285-0214 CT 
PA Malvern, Control Design Supp. Inc. , , . . 215-296-0150 Fl 
PA Pillsburgh, Aesco EIctms. Inc. ••... , , . . 412-344-1550 ..... ........... ......... 305-788-3220,1-800-432-58 
PA York, Eictm. Comps. for Indusby ...... 717-846-5334 
TN Chattanooga, Specialty DisIbg. Co., Inc. 

......... , ............ 615-624-1040,1-800-443-1581 
TX Dallas, Control Design Supp. Inc. ..•..• 214-358-1441, 

1-600-441-()385 
TX Dallas, Cypress EIctms. .. .. .. . . .. .. ... 214-869-1435 
WA BotheI~ Cypress EIctms. .............. 206-483-1144 
WA Kirkland. Dunn EIctms. . , ............ " 206-821-3678 
WI New Berlin. Control Design Supp. Inc. 

........... , .. , ..... ,' 414-784-1015,1-800-;142-4395 
Can Carsten EIctms. Ltd, Carsten EIctms. Lid. 

....... , ......... , .. , ...... , .. , ........ 514-334-8321 

Fl Bradenton, SpeciaHy Dist Co. Inc., ..... 813-758-9571, 
1-800-282-58 

Fl Davie, ARGO Dists. Inc. ................ 305-473-2550, 
305-940-3295 

Fl Fl Lauderdale, SpeciaHy Dlst Co. inc. 
..•.....•.........................•.... 305-561-2544 

Fl Jacksonville, Specialty Dist Co. Inc. ••. 904-358-8426 
Fl Lakeland, Specialty Dlst Co. Inc. ....... 813-686-8193, , 

1-800-282-90 
Fl Melbourne, SpeciaHy Dlst Co. Inc. .... 305-254-5274 
Fl Pompano Beh, Control DesIgn Supp. Inc. 

............... '....................... 305-782-1311 

Can· Concord. Ont.. Zierick Canada Corp. " 416-669-1429 Fl Tampa. SpeciaHy Dlst Co. Inc. ......... 813-870-3315, 
1-800-282-78 

Albany, Specialty Dist Co. Inc. ......... 912-435-1711, 
1-800-633-40 

Can Dartmouth, Nova Scotia. Arcom EIctms. GA 
, ............ , .. , ... , .. , ........ " .. , .. 902-484-1600 

Can Drummondville, Que., Mamellntl ..... 819-478-3128 GA 
Can IsNngton. Ont.. D. T, Shaw Lid. ........ 416-231-3494 Athens, SpeciaHy Dlst Co. Inc. ......... 404-548-1334, 

Can Mississauga. Ont.. Prelco lid. .......... 416-676-0401, GA 
1-800-387-3874 

1-800-443-55 
Atlan1a, Specialty Dlst Co, Inc. .. , ....•. 404-458-8341, 

1-800-392-98 Can Mississauga. Ont.. SayaJ EIctms. •..•.. 416-236-8440 
Can MontreaJ. Que., D. T. Shaw Ltd .•..•.. 514-332-1163 
Can MontreaJ. Que., Prelco Lid. ............ 514-389-8051 
Can Monlrea~ Que., Versalech EIctms. Inc. 

..... , ................................. 514-481-0196 
Can Nepean. Ont.. Carsten EIctms. Lid. .•.• 613-726-9250 
Can Nepean. Ont.. Prelco Lid. .. .. .. . • .. .. .. 613-726-1600 
Can Qakyjlle, ant. CantweJI & Co. ......... 416-842-8470 
Can Quebec. Que., Crabel LJee EJectronique 

GA Augusta, Specialty Dist Co. Inc. ........ 404-722-1526, 
1-800-874-87 

GA Brunswick, SpeciaHy Disl Co. Inc. .. , .•. 912-265-1927, 
1-800-241-38 

GA College Pk., SpeciaHy Dlst Co, Inc. . , .. 404-763-3828 
GA Columbus, SpeciaHy Disl Co. Inc. ..... 404-327-7414 
GA Fayeltevllle, Frankland Inc .•..•.......• 404-461-4026 
GA Macon, Specialty Dist Co. Inc. ....•.... 912-743-5421, 

....................................... 416-687-1171 GA 
Can Quebec, Que., Pro Technique J. M Emond GA 

Mariella. SpeciaHy Dlst Co. Inc. ....•.. 
Norcross, Specialty Dist Co. Inc. . , ... , 
Savannah, Specialty Dist Co. Inc. ..•.. 

1-600-331-55 
404-422-4333 
404-448-4004 
912-234-1684 
404-352-1626 

....................................... 418-529-5n4 GA 
Can Scarborough. Ont, Carsten EIctms. Ltd GA 

.. .. .. .. • .. . .. .. .. • ... 418-495-9999,1-800-268-3482 GA 
Can Scarborough. Ont.. Sayal EIctms. .. ,.. 416-494-8999 

Smyrna. ERC Parts Inc. .............. . 
Stone MIn., Control Design Supp. Inc. 

Can Sherbrooka. Que., Lumen Inc. .. , ... , . . 819-586-0966 
Can St Laurent, Que., Zierick Canada Corp, 

. .. .. .. .. .. . .. . .. .. .. . .. . .. . .. .. .. . .. .. 404-979-3500 
GA Valdosta, SpeciaHy Dlst Co. Inc. ....... 912-242-4910, 

....................................... 514-331-7460 IL 
Can Ville Laval, Que., Montcalm EJectronique 

1-800-233-85 
Carol Stream, LecIro Comps. Inc. ....•. 312-690-0520, 

1-800-323-22 
............ " ........ , ......... , .. , .. , 514-663-3102 

Can Winnipeg. Manitoba, WES EIctms. Ltd 
.. , .. , .......... , ........ , .. , .......... 204-632-1260 

WECO ELECTRICAL CONNECTORS, INC., Trimex 
Bldg.. RIa. 11, Mooers, NY 12958, Tel: 518-296-4810, FAX: 
518-298-5938 ............................ C-151O-1600 

Local Sales Offices & Reps 
AL Huntsville, aC,L Inc. ................. . 
CA Newport Bell., SPA Inc. .............. . 
CA San Jose, Landia SIs. Grp. ........... . 
CO Uttleton, Chinook Tech Sis. .......... . 
DE Roebling. LHR Assocs., Inc. .......... . 
Fl Tampa. Florida Comp. Sis. Inc. ...•..•. 
GA Chamblee, ac.l, Inc. ................ .. 
IL Palatine, Key Entprs. Inc. ............. . 
IN Indianapolis, MEl (MIdg. Engrs.) ..•.... 
IA CoraJviIia. Engrg. Prods. Assocs. ....•. 
KS Shawnee Mission, Microtronics Inc. .•. 
ME Kittery, Olsen Tech Sis. Inc. ......... .. 
MD Belair, LHR Assocs. Inc. ............. . 
MA Scituate, Olsen Tech SIs. Inc. ........ . 
MN Edina. Engrg. Prods. Assocs. ... , .... .. 
MO St Charles, Microtronics Inc. ...•. , ... . 
NJ Woodbridge, John Chirico Assocs. Inc. 

NY Buffalo, Sweetco Assocs. Inc. ........ . 
NY Johnson City, SWeeteo Assocs. Inc ... . 
NY Rochester. Sweetco Assocs. Inc. ..•... 
NY Utica, Sweetco Assocs. Inc. .......... . 
NC Raleigh. C-Tech ..................... . 
OH Cleveland, Marlow Assocs. •.... , ••.•. 
OR Portland, SPS EIctms. .............. .. 
PA Harrisburg. Bell & Whitaker .......... . 
TX Lu1kin, Narjen Inter Sis. ............. .. 
UT Taylorsville, Chinook Tech Sis. ..... .. 
VA Belair, LHR Assocs. Inc. ............ .. 
WA Redmond. SPS E1ctms. ............. .. 
WI Milwaukee, Key Entprs. Inc. •... , •..•.. 

Local Distributors 

205-539-4411 
714-663-1193 
408-280-5695 
303-933-9007 
609-829-6861 
813-960-7044 
404-455-0405 
312-991-2144 
317-872-5865 
319-354-5344 
913-282-1444 
207-439-0280 
301-8n-3405 
617-878-9386 
612-635-9022 
314-948-8500 

201-855-9600 
716-632-0011 
607-729-0827 
716-225-2363 
315-797-6721 
919-847-<l202 
216-991-6500 
503-297-6919 
717-584-6900 
409-634-6101 
801-968-3684 
301-877-3405 
206-323-4140 
414-453-9462 

AL Mobile, Specialty Dist Co. Inc. .••..... 205-344-0450 
AZ Scottsdale, Cypress EIctms. ••. ,...... 602-949-0802 
AZ Tempe, Control Design Supp. Inc. ..•.. 602-829-7981 
CA Anaheim. Control Design Supp. Inc. .... 213-802-1371, 

714-821-1516 
CA Anaheim, DECO EIctms. Inc ..• ' .. ' •... 714-630-~ 
CA Buena PI<, Cypress EIctms. ............ 213-744-<l355 
CA Fountain Valley, COrnp. Ctr. ,.......... 714-979-0433 

IL Genoa, Control Design Supp.lnc. ..... 815-784-6519 
IN Indianapolis, Control DesIgn Supp. Inc. 

....................................... 317-788-4814 
IA Marion. Control DesIgn Supp. Inc. ..... 319-373-2923 
KS Kansas City, Control Design Supp. Inc. 

......... , ......... , .. , .. 913-362-4248,316-269-0651 
MD Gaithersburg. Axis Elctrns. Inc. ..•.. . .. 301-840-9640 
MD Glen Bumia. Beytronics .......•.•.•... 301-766-0081 
MA Middleboro, Glynn EIctms. Inc. ........ 617-947-4262 
MA Wobum. Control DesIgn Supp. Inc. •. .. 617-932-9404 
MN Minneapolis, Control Design Supp. Inc. 

MO 
NH 
NJ 
NY 
NC 
OH 
OH 
OR 
OR 
PA 
PA 
PA 
TN 
TX 
TX 
WA 
WA 
WI 

........................ , 612-721-1626,1-800-328-82 
St Iouia. Control Design .............. 314-426-3t 60 
Manchester, Glynn Elctms. .......•... 603-622-8131 
S. River, Kon-Tac Inc. ................. 201-254-5100 
Bohemia. Key Comps. Inc. ............ 516-567-7500 
Pineville, Control Design ..........•... 704-588-4410 
Akron, Aesco Elctms. Inc. ............. 216-762-8618 
Columbus, Aesco EIctms. Inc. . .. . . .... 614-882-6762 
Beaverton, Cypress EIctms. . . . . . . . . . . • 503-641-2233 
Portland, Dunn EIctms. Inc. .•.....•.•. 503-285-0214 
Malvern, Control Design Supp. Inc. •.•. 215-296-0150 
Pillsburgh. Aesco EIctms. Inc. .. . . . • . •. 412-344-1550 
Yorl<, Eictm. COrnp. for IneIs. ..... ,.,... 717-846-5334 
Chattanooga, Specialty Dist Co. Inc. .. 615-624-1040 
Dallas, Control Design .. 214-358-1441,512-446-1919 
Dallas, Cypress Elctms. .. . ... .. .. .. ... 214-868-1435 
Bothel~ Cypress EIctms. .............. 208-493-1144 
Kirkland, Dunn EIctms. .. . • . . • . . • . . . . . . 208-821-3678 
New Berlin, Control Design ............ 414-784-1016, 

1-800-242-43 

WECO ELECTRICAL CONNECTORS, INC., 151 
Cariingview Dr, UnK 5, Rexdale, Ontario, Canada M9W 
5S4, Tel: 416-674-1084, TELEX: 08-989100 POS TOR, 
FAX: 416-675-0057 ...................... C-151O-1600 

WEED INSTRUMENT CO., INC, 707 Jeffrey Way, P.O. 
Box 300, Round Rock. TX 78684-0300, Tel: 512-255-7043, 
TELEX: 776492; Empl: 110; SIs. Mgr: Hal Hearon 

WEI CORP, 1405 S. Village Way, Santa Ana. CA 92705, Tel: 
714-634-9333, TWX: 910-595-1709; FSC No.: 51272; 
EmpL: 50; SIs. Mgr: Roy Griggs 

WEIDMULLER, INC, 821 Southlake Blvd., Richmond, VA 
23238, Tel: 804-794-2877, TELEX: 828376; ErnpL: 66; 
Dist. Mgr: John Fisher 

WEST-
WEINSCHEL ENGINEERING, One Weinschel La, 

Gaithersburg. MD 208n, Tel: 301-948-3434, 600-638-
2048, TELEX: ITT 440702; FSC No.: 93459; EmpL: 250; 
Sis. Mgt: Ron BastIen 

WELCH ALLYN. INC, Industrial Products Division, 
Jordan Ad., Skaneateles Falls, NY 13153-0187, Tel: 315-
885-8945, TELEX: 325435, FAX: 315-685-3172; SIs. Mgt: 
Peter DiMaria 

WELCON/WELLS, 1701 S. Main St. South Bend, IN 
48601, Tel: 219-287-5941 

WELLEX CORPORATION. 44141 S. Grim.- Blvd., 
Fremont, CA 94538, Tel: 415-490-3263, TELEX: 3717647; 
EmpI.: 125; Sis. Mgr: John E. Soares 

WELLMAN THERMAL SYSTEMS, 1 Progress Ad, 
Shelbyville, IN 48176, Tel: 317-398-44", TWX: 810-280-
2616; FSC No.: 45017; EmpL: BOO; SIs. Mgt: E. W. Abel; 
Dis!. Mgr: W. L McNamee 

WELLS ELECTRONICS, 1701 s. Main St. South Bend, IN 
48613, Tel: 219-287-5941, TELEX: 4937960, FAX: 219-
287-0358; FSC No.: 219-287-0358; ErnpL: 200; SIs. Mgt: 
Hap Taylor 

WERLATONE, INC, P. O. Box 47, RIa. 22. Brewster, NY 
10509, Tel: 914-279-6187, TWX: 510 600 0747; EmpI.: 11; 
Sis. Mgt: G. Wer1au 

WESCO ELECTRICAL CO, 201 Munson St. Greenfield. 
MA 01301, Tel: 413-n4-4358, FAX: 413-n4-4562; FSC 
No.: 12673; EmpL: 165; SIs. Mgt: James R. DeSanty 
........•.••...•....... ,. , ....•. , .. .. .. .. .• A-1186-1191 

L.ocal Sales Offices & Reps 
AL Huntsville, DHR Mktg.. Inc. ............ 205-533-5185 
CT Milford, Cuming Assoc. ............... 203-878-3846 
Fl Maitland, E1R, Inc. .. .. .. .. .. .. .. • .. .. .. 305-660-9600 
GA Atlan1a, DHR Mktg.. Inc. ............... 404-451-9848 
IN Indianapolis, John H. Weaver Co. ..... 317-257-7661 
MA Framingham, Bengat Assocs. ......... 617-8n-2639 
MA Randolph. Bengat Assocs. ............ 617-961-4120 
MI St Clair Shores, OEM Sis., Inc. ........ 313-7n-1750 
MN Minneapolis, Furber Sis. Co. •........• 612-881-3620 
NY Fayetteville, Foster & Wager, Inc. ..... 315-637-5427 
OH Wickliffe, W. Brauer & Assoc. ......... 216-943-0601 
OR Tigard. LD EIctms. .................... 503-648-61 n 
WA Snohomish. L-D EIctms. .............. 206-568-0511 
Can St Laurent, Que., Techrep ............ 514-337-6046 

WESCORP ANTISTATIC PRODUCTS, 144 s. Whisman 
Ad., Mountain VIeW, CA 94041, Tel: 415-989-nI7, TELEX: 
345507, FAX: 415-969-6130; ErnpL: 15; SIs. Mgr: Phyllis 
Munder 

WES-GARDE COMPONENTS GROUP, INC., 190 
Elliott St. Hartford, CT 06114, Tel: 203-525-6907 
........ , ........................................ a-l783 

WESTAMP. 1542 15th St. Santa Monica. CA 90404, Tel: 
213-393-0401, TELEX: 3720078; FSC No.: 12745; EmpL: 
100; SIs. Mgr: Michael Mula 

WESTBERG MANUFACTURING INC. (WESTACH), 
3400 Westach Way, Sonoma, CA 95476, Tel: 707-938-
2121; EmpL: 20; SIs. Mgr: R. R. Westberg 

WEST -CAP ARIZONA, Sub. of SFE Technologies, 
2201 East Elvira Road, Tucson. AZ 85706, Tel, 802-294-
2646, TWX: 910-952-1153, ESYlNK: 82901470, FA)(: 
602-294-8986; SIs. Mgr: Gordon Van Camp; Dlst. Mgt: 
Gordon Van Camp 

Welcon/Wells 
Over 8 The 250.000 Largest 
Ie Relay & 

t • SWitches 
Socke s '.' Dlstflbutor 
In Stock In the World. 

IMMEDIATE DELIVERY 
Orders Placed By 3:00 p.m. 
Are Shipped The Same Day 

MASTER DISTRIBUTORS 
(213) 452·1229 

EEM 19~8 North American offices only. For worldwide reps & distributors, see Vol. W. 821 



WESTC Manufacturers .and . Sales Offices Directory 
WEST COAST ELEC. MFG. 14045 Garfield Ave, WESTERN DIGITAL CORP. 2445 McCabe Way, Irvine. AI. Montgomery, Southern Controls, Inc. .• 205-277-5030 

Phoenix, EIlInstrs. Inc. ..... ,......... 602-840-3950 
Phoenix, Melermaster/Phoenix ....... 602-437-1425 
UtIle Rock. Brownell Electro, Inc. . . . . .. 501-582-2061 

Paramount. CA 90723, Tel: 213-633-1010; FSC No.: CA92714, Tel: 71 <Hl63-01 02. TWX:91<l-595-1139;Empl: P;z 
81823; Empl: 25; SIs. Mgr: W. E. Seal 2800; SIs. Mgr: David Schafer; Dist. Mgr: WilUam SmHh P;z 

WESTCODE SEMICONDUCTORS. INC. 3270 Cherry WEsTERN aECTRO-MECHANICAL CO. INC. 300 
Ave.. LOng Beach. CA 90807, Tel: 213-595-6971, TB.EX: Broadway, oakland, CA 94807, Tel: 415-452-1938; EmpL: 
378-7984; SIs. Mgr: Wayne BendeIow 9; Sis. Mgr: W. J. Foste. 

WESTCON. 959 Cheney Ave.. Marion. OH 43302, Tel: 614- WESTERN ELECTRONIC pRODUCTS CO.,915-G 
382-5771, TB.EX: 3775688; EmpI.: 50; SIs. Mgr: James CaJIe Amanecer, San CIemen1e, CA 92672, Tel: 714-492-
Cell ...................................... 001408-1407 4677, FAX: 714-492-5952; Empl: 6; SIs. Mgr: Tony 

Local Sales Offices & Reps 
CA Huntinglon Bch.. WesICon-West Sis. 011. 

.............. ...... ... ... ....... ...... 714-846-5965 
GA Marietta. WesICon-So. Sis. 011. •• . •• . • . 404-427-4925 
IL Elmhurst, WesICon-Mid-West Sis. 011. 

.. .. .. .. .. .... .. .. .... .. .. .. .. . .. .. . ... 312-834-5222 
NJ Wharton. WesICon-N.E. Sis. 011 ... 201-361-361-7527 

English .. ..... .. . .. . .... . . .... .. . .... .. .. . ...... C·1761 

Local Distributors 
CA Hollywood. Yale EIec. '" ............ .. 
CA Pomona, MacDonald & Co. .......... . 
CA San Jose, R.G.a ..................... . 
PA Huntinglon Valley, Henry Mann ...... . 
PA Plymouth Meeting, Techni-Tool Inc. .. , 
TJ( Houston, Electro Tex ................ .. 

213-465-3186 
714-594-2536 
408-435-0500 
215-355-7200 
215-825-4990 
713-529-3456 

WESTERN GEAR CORP. Applied Tech. Div. 14724 E. 

AR 
CA 
CA 

Los Angeles, ElL Instrs.. Inc. .......... 213-685-7020 
Los Angeles, Metermaster/Los Angeles 
.............................. '" ...... 213-685-4340 

CA Palo AJto. Metermaster/Palo Alto ..... 415-960-8500 
CA Ridgecrest. ElL Instrs.. Inc. ............ 61 ~75-5550 
CA S. Pasaderia, DAE. Instr. & Svc.. Inc... 213-258-0578 
CA San Diego, Metermaster .............. 619-580-4841 
CA Sunnyvale. ElL Instrs.. Inc. .•..••.••... 408-245-4320 
CO Aurora, R & R Instnnn. ................ 303-340-8728 
CO Denver, Ell Instrs..lnc. ................ 303-534-4160 
CT Middletown, Ell.. Instrs.. Inc. ••.••...•.. 203-346-6646 
FL . Miam~ Browneilinstrs. & Controls Co. 

.. . .. . .. . . . .. .. . . .. .. . .. .. . .. . .. . .. . ... 305-864-3072 
FL Orlando, Browneilinstrs. & Controls Co. 

· .. .. . .. . .. .. .. .. .. .. .. .. .. .. • .. .. .. .. . 305-843-6770 
FL Palm Bay, ElL Instrs.. Inc. •...•........ 305-725-8300 
GA Atlanta, Brownell Instrs. & Controls Co. 

....................................... 404-762-5181 
Proctor, CHy of Industry, CA 91744, Tel: 818-968-6525, GA Norcross, Metermaster ............... 404-446-0166 

FAX: 408-395-1518 
WESTCOR CORPORAnON. 465-100 Alberto Way, Los 

Gatos, CA95032. Tel: 408-395-7050, TWX: 91 0-24(}.21 08, 
ESYlNK: 82334410; Sis. Mgr: Nancy Pepper 
................... , . .. .. .. .. . .. .... .. .. ... 002044-2049 

Local Sales OHicfIs & Rep8 
CA Los Angeles, Power PIII1ners, Inc. ..... 213-215-0800 
CA Santa Clara, Sourcetronics, Inc. ....... 408-968-8601 
IL Schaumburg. Engrg. Prods. Assocs.... 312-862-7640 
IN Cicero. Engrg. Prods. Assocs. ......... 317-984-5226 
IA CoraMIIe. Engrg. Prods. Assocs. ...... 319-354-5344 
MN Minneapolis, Engrg. Prods. Assocs. ... 612-835-9022 
OR Beaverton. Core II Mktg. .............. 503-64 H1877 
TJ( Austin. Allied Comps.. Inc. .. .. .. .. .. . .. 512-331-4494 
TJ( Dallas, Allied Comps.. Inc. .. . . . . . . . . . . • 214-239-0406 
TJ( Hurst, Allied Comps.. Inc. ... .. .. . .. .. .. 817-589-0456 
WA Redmond. Core II Mktg. ... .. . .. . .. .... 208-895-4344 
WA Spokane. Core II Mktg. .. .. . .. .. . .. . .. . 509-922-2971 
Can W. Vancouver, BC, Coda Resch. ...... 604-922-3651 

Authorized Distributors 

~ELECfR9NICS'INC. 
New and Used Electronic Test Equipment 
Sales • Service • Rental • Leasing 

21418 Par1henIO SI. Con_ Po,,,, CA 91304 • (8181998·6500 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272 .. 4225 

TWX: 910-584-4858; Empl: 1125; SIs. Mgr: D. WaHe IL Bridgevlew, ElL Instrs. ................ 312-430-2292 

FAX: 714-855-0895 
WESTERN GRAPHTEC, 11 Vanderbill.lrvine. CA 92718-

2067, Tel: 714-770-6010, 600-854-8385; Ernpl: 65 
................................................. 001421 

FAX: 415-595-2280 
WESTERN MUL nPLEX CORP. 1320 Bayport Avenue, 

San Carlos, CA 94070, Tel: 415-592-6832, TELEX: 295114 
VIA RCA; FSC No.: 94-2620670; Empl: 33; SIs. Mgr: Mike 
Gresham. ....... . ... ... .. . ... . .. .... .. . ..... . .. A.1715 

Local Sales OHicfIs & Reps 
CA EI Sobrante, TMS Entprs. ............. 415-223-6077 
TJ( Houston, Rhocom Engrg. ............. 713-454-6959 
Can Vancouver, Comtrade Entprs.. Ltd. .•.. 604-222-0156 

WESTERN RESERVE aECTRONICS, 2150 Highland 
Ad.. Twinsburg. OH 44067, Tel: 218-425-4951, TELEX: 
511178WRETWSB, FAX: 216-425-4956; Empl: 100; SIs. 
Mgr: Robert Rhodes 

WESTINGHOUSE aECTRIC CORP. Control 
Division, P.O. Box 819, Oldsmar, FL 34867, Tel: 813-855-
4621, TB.EX: 358713; Empl.: 200; SIs. Mgr: M. C. Yuhas 

WESTINGHOUSE ELECTRIC CORP., Indl Govl 
Tube Div. Westinghouse Circle, Horseheads, NY 14845, 
Tel: 607-798-3271, TWX: 510-252-1586; Empl.: 700; SIs. 
Mgr: P. C. Ponzi 

WEST INSTRUMENT, A Mark IV Company, 3860 N. 
River Rd. Schiller Park, IL 60176, Tel: 312-678-6400, TWX: 
910-227-0723; Empl: 400; SIs. Mgr: W. J. Bel~ Jr.; Dist. 
Mgr: W. J. Bel~ Jr. 

WESTON 

WESTON INSTRUMENTS, Electrical Instrument 
Service, Inc., 25 Dock St. Mt Vernon. NY 10550, Tel: 
914-699-9717; FSC No.: 32590; Empl: 35; SIs. Mgr: 
Gerald D. Frank; Dist. Mgr : Gerald D. Frank 
... , .....•.... .... .... ... .. . ... .. .... . . .... 001348-1349 

Local Distributors 
AI. 8inningham. Browneilinstrs. & Controls Co. 

....•................... , .. , .. .. .... ... 205-323-47111 
AI. Mobile, Brownell Instrs. & Controls Co. 

.. . .. .. .. ... .. .. . . . ... . .. .. .. . .. .. . . ... 205-479-8581 

II.. 
II.. 
IN 
IN 
KS 
KY 
LA 
LA 
MD 
MA 
MA 
MA 

MI 
MN 
MN 
MO 
MO 
NJ 
NJ 

Countryside. Pacific Indicator ......... 312-352-3500 
Itasca. Mmermaster .... .. .. .. . .. .. .... 312-250-0606 
Indianapolis, ElL Instrs..lnc. ........... 317-545-1373 
Indianapolis, Rockwell Engrg. Co. ..... 317-251-9453 
Overland PI<. Brooks EIctms.. Inc. ..... 913-648-3131 
Louisville. Ell Instrs.. Inc. . . . . . . . . . . • . . . 502-454-3420 
Harahan, Butler Land Inc. ............. 504-734-8888 
New Orleans, IndL Instr. Works ...•... 504-733-8355 
Sparks, Ell Instrs.. Inc. ................ 301-771-4800 
Billerlce. Metermaster . • . . . . . . . . • . . .. . . 617-523-2580 
Burlington. EII..Instrs..Inc. ......•...... 617-272-9450 
Woburn. Browneilinstrs. & Controls Co. 
....................................... 617-935-7820 
Femdale, Ram Meter, Inc. ............. 313-398-6767 
Edine. Brownell Electro. .. .. .. . .. .. . .. . 612-942-8171 
Minr188pOHs, Instrmn. Svc., Inc. ........ 612-544-6916 
St Louis, Indl Svc. Labs. ..••.••..••... 314-535-5760 
St Louis, Scherrer Instrs..lnc. ......... 314-644-5362 
Belleville, Marshall. Div. 01 Miscorp.... 201-751-1190 
Edison. Brownetllnstrs. & Controls Co. 
....................................... 201-287-2030 

NJ Pennsauken, ElL Inslrs., Inc. .......... 609-488-0474 
NY Clarence, ElL Instrs.. Inc. .............. 718-634-6500 
NY Farmingdale, Browneilinstrs. & Controls Co. 

· . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 516-420-4142 
NY Hauppauge. ElL Instrs.. Inc. ........... 518-231-6333 
NY New York. Browneilinstrs. & Controls Co. 

.. . . .. .. . .. . .. . .. .. .. .. . .. . . .. . . .. .. . .. 212-691-1171 
NY New York, Herman H. Stiehl eo.. Inc. 

....................................... 212-732-8163 
NY New York, Nilsson Labs. .............. 212-675-7944 
NY Pittsford. Ell Instrs.. Inc. ............... 718-588-8251 
NC Charlotte, Brownell Instrs. & Controls Co. 

.. .... . ...•. ...... ........... ... .. ..•.• 704-597-1270 
NC Charlotte, Mill Power Supp. Co. ....... 704-373-3336 
NC Charlotte, Trott EI<:trn!i ................ 704-378-2237 
NC Raleigh. BrowneIllnstrs. & Controls Co. 

· .. .. .. . .. .. .. .. .. . . .. . .. .. . . .. .. . .. .. 919-878-6524 
OH . Cleveland, MeI~ ............... 218-651-4100 
OH Dayton. ElL Instrs.. Inc. .....•..•..•..•. 513-435-2134 
OK Tulsa. Tri-State Instr. Lab ............. 918-838-0286 
PA Camp Hil~ Process Engrg. Co. ........ 717-761-5083 
PA Malvern, Rumsey EIec. Co. ........... 215-298-3900 
PA Pittsburgh. ElL Inslrs., Inc. ............. 412-731-5230 
PA Pittsburgh. Process Engrg. Co. ...•.... 412-581-5050 
PA Trevose, Brownell Electro, Inc. ........ 215-364-2830 
SC Columbia, Brownell Electro, Inc. .. .. .. . 603-772-6111 
TN Knoxville, Brownell Instrs. & Controls Co. 

. ...................................... 615-968-3441 
TN Memphis, Brownell Instrs. & Controls Co. 

....................................... 901-795-8487 
TN Nashville. BrowneIIInstrs. & Controls Co. 

...................................... , 615-869-8230 
TJ( Beaumont, S1raughn EIctm ........... 409-838-4563 
TJ( DaII88, Butler & Land, Inc.............. 214-343-8600 
TJ( DaIl88,.ElL Instrs..lnc. ................. 214-931-1236 
TJ( Garland, Metermaster .... .... ..... . ... 214-271-5871 
TJ( Harlingen. Bush Supply Co. ........... 512-428-1613 
TJ( Houston. Brownell Instrs. & Controls Co. 

· .. . .. . .. .. .. .. .. .. . .. .. .. .. . .. .. .. . .. . 713-694-2771 
TJ( Houston, Butler & Land, Inc. .......... 713-896-0606· 
TJ( Houston. eMl Meters & Instr. ......... 713-644-1631 
TJ( Houston, Ell.. Instrs.. Inc. .............. 713-271-3100 
UT Salt Lake CHy, EILlnslrs., Inc. ......... 601-281-8677 
VA Richmond. Metem\etrics .............. 604-275-1431 
VA Springfield. Ell Instrs.. Inc. .•..•..••... 703-589-2811 
VA Virginia Bch, ElL Inslrs., Inc. .......... 604-4~746 
WA Redmond, ElL Instrs.. Inc. ..•..•..••.•. 208-882-3222 
WA Seattle, Eicher-Richards Co. .......... 208-523-7886 
WI Milwaukee. E-M Instrs. ................ 414-272-7799 
Can Mississauga. On!.. ElL Instrs.. Inc. ..... 418-624-8660 

WFSTRON~S ~~. OF TEY~.s. 2~~ ~.;o.-:-.vaol: ~r\"'YI 
Box 961003. Ft Worth, TJ(76161, Tel: 817-625-2311, FAX: 

.817-625-1068; Ernpl: 180; SIs. Mgr: Paul Shultz 

822 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
WEST-TRONICS, INC., 215 Par1< St, Bensenville, IL 

60106, Tel: 312-86(}-3560, FAX: 312-86(}-5350; Empl.: 
175; Sis. Mg" Will Allen 

WHEELOCK, INC., 273 Branchport Ave_ Long Branch, NJ 
07740, Tel: 201-222-6880, TWX: 71(}-722-6510, FAX: 201-
222-8707; Empl.: 200; Sis. Mg,: William L Goldstein, 
SlsJMklg. VP 

WHITMOR WIRE .& CABLE; 27737 Ave. Hopkins, 
Valencia, CA 91355, Tel: 805-257-2400, TELEX: 194479, 
FAX: 805-257-2495; FSC No.: 15851; Empl.: 29; Sis. Mg,: 
Mar1< Lee; Dist. Mg,: Mar1< Lee 

WHITSO, 9326 Byron St, Schiller Pk, IL 60176, Tel: 312-
678-5200; Empl.: 200 

WHITTAKER CORP., .10860 Wilshire Blvd, Los Angeles, 
CA 90024, Tel: 213-475-9411, TELEX: 674891; Empl.: 
9,600 

WHITTAKER CORP, Electronic Resources Div., 1955 
N. Surveyor Ave .• Simi Valley. CA 93063, Tel: 805-584-
4100, TWX: 91(}-498-2751; FSC No.: 72152 

WHITTAKER CORP., Providence Chemicals Div_ King 
Philip Rd, P.O. Box 16069, E. Providence, RI 02916, Tel: 
401-434-1770, TELEX: 92-7652; Empl.: 25 

WHITTAKER-YARDNEY POWER SYSTEMS, 
Whittaker-Tech. Prods., Inc, 82 Mechanic St, 
Pawcatuck, CT 02891, Tel: 203-599-11 00, TELEX: 
6813114, TWX: 71 (}-47(}-0260; FSC No.: 87362; Empl: 
250; Sis. Mg,: Rene DuBois 

WIDE BAND ENGINEERING CO., INC., Box 21652, 
Phoenix, t>;Z 85036, Tel: 602-254-1570; Empl.: 10 

WIDE RANGE ELCTRNS. CORP., 140 Sun Valley Cir., St 
Louis, MO 63026, Tel: 314-343-9191, TELEX: 44-2560; 
Empl.: 8; Sis. Mgr: Donald Toone 

WILBRECHT ELECTRONICS, 346 Chester St, St Paul, 
MN 55107, Tel: 612-222-2791, FAX: 612-222-7639; Empl.: 
200; Sis. Mgr: Laurie Wilbrecht 

Local Sales Offices & Reps 
t>;Z Tempe, B.F. Designs, Inc. ...... 602-345-7799 
CA Belmont Ken Stroube Assocs. .. . 415-593-4137 
CA Santa Ana, Local Sis., Inc. ........ 714-993-1800 
CO Broomfield, Connors Co. •. . . . . . . . 303-468-9628 
FL Plantation, Gallagher & Assocs. . . . . . .. 305-473-2101 
IL Mt Prospect, Dombrow Co. ........... 312-253-3326 
IN Fl Wayne, Naunas Sis. Co. ......... 219-432-4792 
MA Sudbury, KSA of New England ........ 617-443-5881 
MN Minneapolis, Allied Comp. Reps., Inc. .. 612-435-7876 
NY Fairport, Net SIs. ..................... " 718-223-1030 
NC Kernersville, Wallace Else SIs. ........ 919-998-2742 
OH Sharon yen, Meril Elctms. ............ 218-239-2186 
PA Paoli, Stitzer Assocs. ................. 215-644-5500 
TX Austin, Swearingen Sis., Inc. 512-339-8663 
Can Nepean, Ont,lntrade Canada, Inc. .... 613-727-1272 

FAX: 317-293-9462 
WILCO CORP., 6451 Saguaro Court, Indianapolis, IN 

46268, Tel: 317-293-9300 ................ A.1316-1318 

Local Sales Offices & Reps 
AL Huntsvilie, K & E Assocs. ........... .. 
CA San Jose, Texel North .. 
CA Seai Bch, Texel ..................... . 
FL Hollywood, Askland Elctrn. Comps. .. . 
IL Arlington Hgts., Dinneen & Assocs. .. . 
MA Billerica, Bennetron ........ " ........ . 
MI Grand Rapids, OEM Elctm. SIs. ...... . 
MI Warren, OEM Elctm. SIs. ............ .. 
NM Albuquerque, Waide Assocs. ........ . 
NY Hicksville, L Tronix .................. . 
NC Matthews, R G SIs. Co. . ............ .. 
OH Cincinnati, JMK Elctms. .............. . 
OH Cleveland, JMK Elctms. .............. . 
TX Austin, Swearingen SIs., Inc. . ........ . 
TX Dallas, Swearingen SIs. Inc .. 
Can Thornhill, Ont, REO. Ltd. . ........... . 

Local Distributors 

205-883-9720 
408-272-6836 
213-598-9411 
305-987-1074 
312-87(}-0970 
617-663-7017 
616-361-5414 
313-575-9444 
505-294-7600 
518-935-0220 
704-847-0049 
513-271-3860 
216-888-7100 
512-339-8663 
214-241-8767 
418-881-1976 

CA Garden Grove, Inductive Prods. ....... 714-891-2572 
CA Huntington Bch, Inductor Supp. Co .... 80(}-854-1881 

NJ E. Brunswick, Brothers Elctrns., Inc. 201-238-2200 
NY Bohemia, LI., Key Comps. ............ 518-567-7500 

WILCO WIRE & CABLE Co., INC., 1921 Las Plumas Ave_ 
San Jose, CA 95133, Tel: 406-926-8880; Empl.: 52; Sis. 
Mgr: Joe Shepherd; Dist. Mgr: Ken Schmidt 

WILCOXON RESEARCH, 2096 Gaither Rd., Rockville, MD 
20850, Tel: 301-33(}-8811, TELEX: 898-342; Empl.: 40; 
Sis. Mg,: Fred Wilcoxon 

WILKINSON, P.O. Box 4558,Westlake Village, CA 91359, 
Tel: 818-889-0050, 80(}-822-4653, TELEX: 698213, FAX: 
818-889-3810; Empl.: 44; Sis. Mgr: R Cook; Dist. Mg,: R. 
Cook 

WILMANCO, 19529 Business Center Drive, Northridge, CA 
91324, Tel: 818-993-166211663, TWX: 9103807912 
WILMANCOUWAV, FAX: 818-993-5438; FSC No.: lY521; 
Empl.: 12; Sis. Mgr: Christian Noiroux 

WILMAR ELECTRONICS, INC., 2430 Amsler St, 
Torrance, CA 90505, Tel: 213-326-6668, TELEX: 182417, 
FAX: 213-328-9147; FSC No.: 25248; Empl.: 25; Sis. Mg,: 
Zev Heiletz 

Local Sales Offices & Reps 
CA Emeryville, Davis Gregory & Doll 415-428-9103 
PA Philadelphia, Tech.lnslr. SIs. ........ 215-345-4110 

WILMORE ELECTRONICS CO" Box 1329, 
Hillsborough, NC 27278, Tel: 919-732-9351, TELEX: 
292617; Empl.: 48; Sis. Mg,: J. L Harris 
............................. 002050-2054, 2162-2163 

WILSON, H. F., ENGINEERING CO., 475 Taft Ave., Glen 
Ellyn, IL 60137, Tel: 312-469-8473, TELEX: 72-1438; 
Empl.: 21; Sis. Mg,: H. Wilson; Dist. Mg,: William Henry 

WILSON, H. M., CO_ 11501 Chimney Rock Rd., Houston, 
TX 77035, Tel: 713-729-1163; Empl.: 3; Sis. Mg,: H. M. 
Wilson 

WILSON ELECTRONICS, See Regency Land Mobile, 
Inc. 

WIL TRON, 490 Jarvis Dr., Morgan Hill, CA 95037-2809, Tel: 
408-776-2000, TELEX: 285227 WIL TRON MH, FAX: 408-
778-0239; FSC No.: 20944; Empl.: 650; Sis. Mg,: W. 
Baxter 

WINSYSTEMS, INC., P.O. Box 121361, Arlington, TX 
76012, Tel: 817-274-7553, FAX: 817-548-1358; FSC No.: 
67098 

WINTEK CORP., 1801 South St, Lafayefte, IN 47904-
2993, Tel: 317-742-8428, 80(}-742-6809, TELEX: 7(}-9079, 
FAX: 317-448-4823; Empl.: 16 ............ 0·1116-1117 

WIREBENDERS, INC., 2440 W. Mission Ln., Ste. 9,10, 
Phoenix, t>;Z 85021, Tel: 602-861-1856, FAX: 602-87(}-
9242; FSC No.: 5950;FSCSICAGE 1 DA26;Empl.: 18; Sis. 
Mg,: Leo Middleton 

THE WIREMOLD COMPANY, 60 Woodlawn Street, W. 
Hartford, CT 06110, Tel: 203-233-6251, TWX: 71(}-425-
6281; Empl.: 900; Sis. Mg,: F. D. Casteel 

WIRE-PRO, INC., 23 Front Street, Salem, NJ 08079, Tel: 
609-935-7601,609-935-7651, TWX: 51(}-68(}-4750, FAX: 
609-935-0102; Empl.: 225; Sis. Mg': Philip Negrin, Mklg. 
Mgr.; Dis!. Mg': Philip Negrin 

WON TRONICS, Apollo MagnetiCS Corp., 2720 W. 
Beverly Blvd, Los Angeles, CA 90057, Tel: 213-381-2500, 
TWX: 91 (}-321-434B; Sis. Mg,: Michael Ronzon 

WORKMAN ELCTRN. PRODS., Box 3828, Sarasota, FL 
33578, Tel: 813-371-4242, TWX: 81 (}-864-0401; Empl.: 
150; Sis. Mg,: Frank Pounds 

WORLDNET MARKETING INC, 3187 F Airway Ave., 
Costa Mesa, CA 92626, Tel: 714-545-7118, TELEX: 
3781824, FAX: 714-54(}-9138; Empl.: 7; Sis. Mg,: Frank 
Buday; Dist. Mg,: Frank Buday 

WORLD' TEST SYSTEMS, INC., P. O. Drawer 1428, 
Waynesboro, VA 22980, Tel: 703-949-6753; Sis. Mg,: 
Buford H. Beber 

WOVEN ELECTRONICS, Woven Electronics 
Corporation, Old Stage Road, Simpsonville, SC 29681, 
Tel: '803-963-5131, TWX: 81(}-963-5131, FAX: 803-963-
1761; E.mpl: 400; Sis. Mg,: Peggy Burnell ..... C·1910 

XICOR, 
Local Sa/es Offices & Reps 

CA Diamond Bar, Solomon Tech. Sis ..... 714-595-8212 
CO Denver, Spectrum Mklg. SIs. Assocs. 

IL St Charles, A. T. Sinker Co ........... . 
MD Bethesda, Warren Mount Co. 
MN Bloomington, PWC Inc .............. . 
NH Merrimack, A. T. Sinker Co. . ......... . 
NJ Clinton, A. T. Sinker Co. .. ............ . 

303-48(}-9991 
312-377-6169 
301-657-9312 
612-631-5999 
603-424-8061 
201-73(}-8975 

WYLE LABS, See Electronic Enclosures 

XCEL CORPORATION, See Digitran and Computron 
Display Sys. Divs. 

XCP, INC., 8 W. Main St, Dryden, NY 13053, Tel: 607-844-
9143; Sis. Mg,: Diane Rademacher 

XEBEX DATA SYSTEMS, 6610 Buckley Dr_ Cambria, CA 
93428, Tel: 805-927-5008; Empl.: 4; Sis. Mg': W. E. Walker 

XEDAR CORP, 2500 Central Ave_ Boulder, CO 80301, Tel: 
303-443-8441; Sis. Mg': Kathleen Heil 

XENON CORP., 20 Commerce Way, Woburn, MA 01801, 
Tel: 617-938-3594, TELEX: 928204; Empl: 45; Sis. Mg': 
Louis R Panico 

XENOTRONIX INC, 26074 Ave., Hall No. 10, Valencia, CA 
91355, Tel: 805-257-4793, FAX: 805-257-1093; Sis. Mg,: 
Coleen Miller 

Xentek. 
The Heart of Your System 

FAX: 619-727-8926 
XENTEK, INC., 760 Shadow Ridge Dr, ViSta, CA 92083, 

Tel: 619-727-0940, TWX: 91 (}-322-1155; FSC No.: 52360; 
EmpL: 300 .. .. . .. .. . .. .... .. .... .. .. . .. .. . .. .... 002055 

Local Sales Offices & Reps 
AL Huntsville, The Novus Grp. .......... : 205-534-0044 
CA San Jose, Richards Assocs. .......... 408-297-3010 
FL Orlando, Currie Peak & Frazier ....... 305-855-0643 
GA Lilburn, The Novus Grp. .............. 404-381-1015 
IL Hasca, LID Technlgs., Inc ............. 312-773-2900 
IN Carmel, Berndt Assocs. ............... 317-644-0114 
MD Hunt Valley, Phoenix SIs. ............. 301-828-2066 
MI Southfield, Fred Gehrke .............. 313-559-5363 
MN .Minneapolis, Berndt Assocs. .......... 612-546-2021 
MO Ellisville, Gateway Tech. Sis. .......... 314-391-8543 
NH Nashua, Bell COntrols .... ,........... 603-882-6984 
NY Hartsdale, Spectrum SIs. .............. 914-472-8600 
NY Syracuse, M. M. Hare ................. 315-457-8859 
NC Raleigh, The Novus Grp ............... 919-883-7771 
OH Cincinnati, Tn-State Mklg. ............. 513-761-7993 
PA Jenkintown, Monument Tech. Assocs. 

. . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . .. .. 215-884-3737 
TX Dallas, Allied Comps. .. "............. 214-238-0408 
WI Milwaukee, LID Technlgs. ............ 414-774-1000 

XERCON, INC_ P.O. Box 554, Portland, OR 97207, Tel: 503-
292-8882; Empl.: 6; Sis. Mg,: G. Osgood 

XEROX CORPORATION, Xerox Square, (}-5, Rochester, 
NY 14644, Tel: 80(}-632-6979; Empl: 100,367 

XERTEX CORP., See Rosemont Corp., Sensall 
National Sonics 

~XICO 
FAX: 818-341-3824 

XICO, INC., 9737 Eton Ave., Chatsworth, CA 91311, Tel: 
816-709-4403, TELEX: 709577, ESYLNK: 62253150; 
Empl.: 21; Sis. Mg,: Ralph Reccia ............. 001109 

XICOR, INC.,851 Buckeye Court, Milpilas, CA 95035, Tel: 
408-432-8888, TWX: 91 (}-379-0033, FAX: 406-432-0640; 
FSC No.: 60395; Empl.: 670; Sis. Mg,: Bruce Mattern; Dis!. 
Mg,: Bruce Mattern 

EEM 1988 North American offices only. For worldwide reps & distributors, see Vol. W. 823 



XKDCO 
XKD CORPORATION, 101 Cooper Court, Los Galos, CA 

95030, Tel: 408'395-3700, TELEX: 171946, FAX: 408-354-
2606; Sis. Mgr: Robert S. Anderson 

XSIS ELECTRONICS, INC_, 12620 W. 63rd St, 
Shawnee, KS 66216, Tel: 913-631-0448, TELEX: 437227, 
FAX: 913-631-1170; FSC No.: 57051; Sis. Mgr: Jerry 
Dehnert .................................. A·1488-1489 

Local Sales Offices & Reps 
AL Huntsville, Murcota Corp. . .... 
t>;Z Phoenix, Weslern High Tech. Mklg. ... 
CA Mission Viejo, Chaparrah Elctm Sis. .. 
CA MIn. View, Loeswick's .............. .. 
CT Cheshire, Ashworth Assocs. ......... . 
IL Schaumberg, Sieger Assocs. . ....... . 
KY Ft Mijchel~ G. W. Thelen Co. . ....... . 
MD Ellicott City, VPI, Inc. ................ .. 
MA Shrewsbury, Ashworth Assocs. ...... . 
MN Eden Prairie, Aldridge Assocs., Inc .... . 
NJ Fairfield, Addem SIs. ................ .. 
NM Albuquerque, Western High Tech Mklg. 

NY E. Syracuse, R. D. Sherman .......... . 
NC Winston-Salem, Murcola Corp ........ . 
PA Monlgomeryville, Rulo Sys. Comps. .. . 
TX Sherman, Repmaster ................ . 
EXP NY, Great Neck, Ad Auriema ......... . 

205-539-6476 
602-266-2070 
714-582-2950 
415-967-5880 
203-968-0656 
312-310-BB44 
606-341-8181 
301-461-2525 
617-645-9688 
612-944-8433 
201-882-Q993 

505-884-2256 
315-433-1165 
919-722-9445 
215-368-6495 
214-247-6236 
516-487-0700 

X-TRON ELECTRONICS, INC., 1869 National Avenue, 
Hayward, CA 94545, Tel: 415-783-2145;'FSC No.: 54166; 
Empl.: 12; Sis. Mgr: Jackie Medina; Dist. Mgr: Jackie 
Medina 

XYCOM, 750 N. Maple Rd., Saline, M148176, Tel: 313-429-
4971, TWX: 810-223-8153; Empl.: 225; Sis. Mgr: Dan 
Lewis; Dist. Mgr: Bill Nen'1elh 

XYLOG CORP., 83 Hobart St, Hackensack, NJ 07601, Tel: 
201-489-4040, FAX: 201-489-6745; Empl.: 30; Sis. Mgr: 
MiKon Frank.. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. ... 002056 

YAMAICHI ELECTRONICS, 2471 E. Bayshore Rd. 6530, 
Palo Mo, CA 94303, Tel: 415-493-3756, TWX: 910-373-
2060, ESYLNK:; Sis. Mgr: Kathy Fioretti 

YELLOW SPRINGS INSTRUMENT CO., Box 279, 
Yellow Springs, OH 45387, Tel: 513-767-7241, TELEX: 
205437; Empl.: 380; Sis. Mgr: M. Mason 
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Manufacturers and Sales Offices Directory 
Local Sales Offices & Reps 

t>;Z Mesa, EleC-Com Assocs. 602-644-0566 
CA San Dimas, RDX Corp. .......... 714-599-0985 
GA Atlanta, Craft Assocs. . ........... , .... 404-256-0420 
IN Indianapolis, RDP Corp ........... 317-243-8788 
KS Overland Pari<, Advanced Indl. Sys. . .. 913-432-8065 
MA Norwell, Bordewieck Engrg. 617-659-4915 
MI Grand Rapids, Smijh Inslr. Equip. . 616-245-1195 
MI Midland, Smijh Inslr. Equip. ....... 517-496-9250 
MI Warren, Smnh Instr. Equip ..... _ ..... 313-755-3110 
MN Minneapolis, Trask Engrg. ............ 612-537·2434 
MO Ellisville, Advanced Indl. Sys .......... , 314-391-0366 
NJ Scotch Plains, RJM SIs. ......... 201-322-7880 
NY Syracuse, Labtronics ................. 315-455-7314 
OH Dayton, RDP Assocs. .. ............... 513-253-6175 
TX Pasadena, Tech-Ouip, Inc. , ........... 713-473-2891 
TX Plano, Acudata, Inc ........ 214-424-3567 

Local Distributors 
CA Fosler City, Therm-X .. , .. 415-573-3323 
CA San Dimas, RDX Corp. ............. 714-599-0985 
GA Atlanta, Craft Assocs. .. 404-256-0420 
IL Chicago, Newark Elctmsa .... 312,764-5100 
MA Norwel~ Bordewieck Eng. SIs. . , ....... 617·659-4915 ., 
MN Minneapolis, Trask Engrg. 612-537-2434 
NJ Scotch Plains, RJM SIs. ....... 201-322-7880 
NY Amherst T erryberry SIs. ....... 716-888·3071 
OH Dayton, RDP Corp. ........ , .... 513-253-6175 
TX Argyle, Milestek Inc. ................... 817-455-7444 

YEW CORP., See Yokogawa Corp. of America 

YOKOGAWA CORP. OF AMERICA, 200 West Park 
Drive, Peachtree City, GA 30269, Tel: 404-487-1471, FAX: 
404-487-1822; Empl.: 300; Sis. Mgr: Chuck Micallef; Dist. 
Mgr: Jack Martz 

YORK METAL PRODUCTS, INC., 34-20 12th St, Long 
Island City, NY 11106, Tel: 718-932-3660; Empl.: 45; Sis. 
Mgr: Harold Miller 

YORK TECHNOLOGY, INC., 210 N. Glenoaks Blvd, Ste, 
C, Burbank, CA 91502, Tel: 818-955-8927, TELEX: 
3762780, TWX: 910-968-YORK CA, FAX: 818-955-9728 

FAX: 213-949-5527 
YUASA BATTERY (AMERICA), INC., 9728 Alburtis 

Ave, Santa Fe Springs, CA 80670, Tel: 213-949-4266, 
TELEX: 696272; Empl.: 5,000; Sis. Mgr: Las Biggins 
................................................ 001495 

Local Sales Offices & Reps 
t>;Z Phoenix, Westrep ......... . 
CA Huntington Bch., West Elctrn SIs. . 
CA San Jose, Novatronix .......... .. 
CO Denver, Undberg Co. ,: ............. .. 
CT Horth Haven, Kijchen & Kutchin ..... . 
FL Tampa, OVer and Over ............. .. 
GA Atlanta, Over and OVer .............. . 
IL Arlington Hgts.. BrainardWilson Mktg. 

602-997-8899 
213-493-5569 
408-727-9530 
303-758-8033 
203-239-0212 
813-626-9100 
404-449-6205 

.......................... ,......... 312-437-2700 
IA Cedar Rapids, RW. Kunz & Assocs. .' 319-396-5388 
KS Prairie VIg., R.W. Kunz & Assocs ...... 913-648-3535 
MA Burlington, Kijchen & Kulchin ......... 617-229-2660 
MN Minneapolis, Johnson Co. ............ 612-941-8526 
MO St Louis, R.W. Kunz & Assocs......... 314-966-4977 
NJ Berkeley Hgts.. Cambridge Allen & Assocs. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. . .. ... 201-484-0203 
NJ Carlstadt, Yuasa Battery (Amer.) E. Reg. Off. 

.. . .. .. .. .. .. .. .. . . .. . .. .. .. .. .. . .. .... 201-896-8800 
NY Rochester, Ossman Comps. SIs. ...... 716-359-1200 
NY Syracuse, Ossman Comps. Sis. ....... 315-455-6611 
NC Charlotte, Over and Over ......... 704-542·9111 
OH Columbus, McFadden Sis. ............ 614-459-1280 
OK Tulsa Barry SIs. ...................... 918-749-7775 
OR Portland, Earl & Brown. . . . . . . . . . . . . . . 500-245-2283 
TX Houston, Barry SIs. .... ;....... 713-764-5860 
TX Richardson, Barry SIs. ............ ,... 214-234-0255 
UT SaK Lake City, Undberg Co ........... 801-277-2843 
WA Lynwood, Earl & Brown ............... 206-885-5064 
WI Waukesha, Brainard-Wilson Mklg.. 414-797-7940 
Can Pointe-Claire, Que, Tech Trek, Ltd. 514-697-3385 
Can Rexdale, Ont, Tech Trek, Ltd ......... 416-674-1717 

Local Distributors 
AL Huntsville, Newark Elctrns. . . . . . . .. ... 205-837-9011 
ML J""""", Janeau ':rcm. IoqUlp. ......... 907-586-2260 
t>;Z Glendale, Lynntronics ............... 602-931-5981 
CA Buena Pk., Cypress Elctrns. ......... ,. 714-521-5230 

CA 
CA 
CA 
CO 
FL 
GA 
HI 
IL 
IL 
IN 
KS 
MD 
MA 
MI 
MI 
MN 
MS 
MO 
NH 
NJ 
NJ 
NY 
NY 
NY 
NY 
NC 
OH 
OH 
OR 

Costa Mesa House of Battenes ....... 714-642-8222 
San Diego, Tauber Elctrns. , .......... 619-274-7242 
Santa Clara, Cypress Elctms. ......... 408-980-2500 
Wheatridge, Cypress Elctms .......... 303-431-2622 
Miami, Elctm. Equip. . ................ 305-871-3500 
Norcross, Applied Power ............. 404-263-0421 
Honolulu, Elctrl. Equip. .. . . . . . . . . . . . . .. 808-533-388 1 
Addison, L Comp ..................... 312-628-1400 
Downers Grove,' Jarbo Battery .. . . . . .. 312-964-9358. 
Indianapolis, Newark Elctrns........... 317-872,7070 
Wichita, L Camp ...................... 316-265-5100 
Beltsville, Mark Elctms. ............... 301-595-5040 
Middleboro, Glynn Elctms. ............ 617-947-4262 
Brighton, Applied Power .............. 313-229-6550 
Grand Rapids, Newark EIctms. . . . . . . . 616-214-6881 
Minneapolis, Bergquist Co. . . . . . . . . . . .. 612-835-2322 
Jackson, Newark Elctrns. ............. 314-291-6200 
Kansas City, L Comp ................. 816-221-2400 
Salem, Cronin Elctrns. ................ 603-898-4440 
Clifton, Engrd Assemblies ............ 201-340-0600 
Edison, Newark Elctms. . . . . . . . . . . . . . .. 201-572-2100 
Farmingdale, Battery Expeditors ...... 516-752-0111 
FLushing, W & W Assocs. .... ,....... 718-961-2103 
Rochester, Masline Elctrns. ........... 716-546-5373 
Rochesler, Newark Elctms. ........... 716-473-6600 
Raleigh, Engrd. Assemblies ........... 919-790-9700 
Columbus, WMehead Elctms. ........ 614-224-11 86 
Solon, Repco Elctms. ..•.............. 216-248-8900 
Portland, Siandard Batteries of Portland 
.. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. . .. .... 503-234-7251 

PA Willow Grove, Rasco Elctms. ......... 215-659-4440 
SC Greenville, Newark Elctrns. ........... 803-228-9610 
TX Allen, Prime Distrbg .................. 214-231-0170 
TX Dallas, Cypress Elctrns. .. .. . .. .. .. .... 214-869-1435 
UT SaK Lake City, Newark Elctms. . . . . . . .. 801-484-8811 
WA Redmond, Priebe Elctms. ............. 206-881-2363 
WI Milwaukee, Newark Elctms. ....... . . .. 414-463-1100 
Can Brarnpton, Ont. Zentronics ............ 416-451-6445 

ZAMBRE CO., INC., 2134 Old Middlefield Way, Mountain 
View, CA 94043, Tel: 415-968-9176 

r;-Z -Communications Inc . 
...;..I . 

FAX: 305-735-1094 
Z COMMUNICATIONS, INC., 5450 N.W. 33rd Ave, Ste. 

100, Ft Lauderdale, FL 33309, Tel: 305-735-1000; FSC 
No.: 1564A; Empl.: 20; Sis. Mgr: Jonell Stevenson 
.................... , ...................... A·1491-1493 

ZEBRA TECHNOLOGIES CORt>ORATION, 3455 
Commercial Ave., Northbrook, IL 60062, Tel: 312-584-
1800, TELEX: 206230; FSC No.: ;;;312-584-4714; Empl.: 
110; Sis. Mgr: Kevin O'Donnell 

ZEHNTEL, INC., 2625 Shadelands Dr, Walnut Creek, CA 
94598, Tel: 415-932-6900, TELEX: 371-6185, TWX: 910-
385-6300; Empl.: 500; Sis. Mgr: Dick Noren; Disl. Mgr: 
Jim Mohr 

CARL ZEISS, INC, One Zeiss Drive, Thornwood, NY 
10594, Tel: 914-747-1800, TELEX: RCA 221834, TWX: 
WV84-6928 

ZENDEX CORP., 6700 Sierra La, Dublin, CA 94568, Tel: 
415-828-3000, TWX: 910-389-4009, FAX: 415-828-1574; 
Empl.: 42; Sis. Mgr: Woody Bowers 

ZENITH CRT & COMPONENTS OPERATIONS, 1000 
Milwaukee Ave, Glenview, IL 60025, Tel: 312-391-7733; 
Sis. Mgr: Norm Berkowitz 

FAX: 312-391-7532 
ZENITH COMPONENTS GROUP, Zenith 

Electronics Corp., 1000 Milwaukee Ave., Glenview, IL 
60025, Tel: 312-391-7733, TELEX: 254396; Sis. Mgr: 
George Zimmerer ........................ D·~57-2059 

Local Sales Offices & Reps 
t>;Z Phoenix, Pinnacle Comp. Sis. 602-994-0441 
CA Calabasas, Centaur Corp.. 818-704-1655 

824 North American offices only. For worldwide reps & distributors, see Vol. W. EEM 1988 



Manufacturers and Sales Offices Directory 
CA Irvine, Centaur Corp ................... 714-261-2123 
CA Min. View, Taarcom, Inc. .............. 415-960-1550 
CA San Diego, Centaur Corp. . . . .. . .. . .. .. 619-278-4950 
CT Clinton, Selmark Assocs., Inc. ......... 203-573-90BS 
MA Millis, Selmark Assocs., Inc. ........... 617-376-2914 
NH Hopkinton, Selmark Assocs., Inc. ...... 603-746-3299 
OK Tulsa, COmpTech..................... 916-622-7744 
TX Austin, CompTech .................... 512-331-8922 
TX Dallas, CompTech .................... 214-751-1181 

ZERO CORP., 777 Front St, Burbank, CA 90503, Tel: 816-
846-4191, FAX: 816-841-5618; Empl: 1400; Sis. Mgr: 
Doug Grlflith ............................ C'11OO, 1120 

Local Salas Offices & Reps 
AZ Phoenix, Howe & Howe SIs., Inc. .. . ... 602-284-7971 
CA Burbank, Zero-West Div ............... 816-846-4191 
CA San Diego, San Diego Sis. Off . ........ 619-271-7221 
CO Boulder, Component Prod. Sis. Co. Inc. 

. . . .. . . . . .. . .. .. . .. .. .. . .. . .. .. .. .. . .. . 303-530-2800 
FL Clearwater, Zero-East Div. ............ 813-531-899t 
It Elk Grove Village, Carlson Elctms. SIs. 

IN 
IA 
MS 
MD 
MA 
MI 

MN 
MO 
NY 
NM 
NY 

NC 
OH 
OR 
PA 
PA 
SC 
TX 
TX 
TX 
lIT 
MD 
WA 

312-956-8240 
Indianapolis, LM. DeVoe Co. .......... 317-842-3245 
Cedar Rapids, Carlson EIctm. SIs...... 319-377-6341 
Jackson, S. L Welch.. .. .. .. .. .. .. .... 601-932-5534 
Baltimore, Marktron ................... 301-626-1111 
Monson, Zero-East Div ................ 413-267-5561 
Grosse Pointe Park, Greiner Assoc. Inc. 

Bloomington, Elctm SIs.~ ........ . 
St Louis, Cadon Techn. SIs. ..•..•.... 
Commack, Ml'R, Inc. ................ .. 
Albuquerque, Fry-Gates ........•..... 
East Syracuse, Fountain Young & Co. 

Apex, Wolff Elect .................... . 
Columbus, Tom Mulligan & Assocs. .. 
Lake Oswego, RTS, Inc. .. .......... .. 
Boswell, B.E Gibson ................ .. 
Huntingdon Valley, Inacker Sis. ." ... . 
Greenville, Sunbeft Sis. .............. . 
Dallas, Tesco Inc ..................... . 
Fort Worth, Milco Mktg. .............. . 
Houston, Milco Mktg. ................ . 
Saft Lake City, Effective SIs. ........ .. 
Rockville, Marxtron .................. . 
Vashon, RTS, Inc. .................... . 

3 t 3-499-01 BS 
6t2-884-8291 
314-645-8670 
516-462-9580 
505-262-1525 

315-437-7733 
919-362-5022 
614-457-2242 
503-244-4123 
814-629-8772 
215-947-5660 
803-877-90BS 
214-553-1200 
214-783-2716 
713-723-5003 
801-266-9617 
301-251-8990 
206-285-1363 

ZERO CORP., Zero East Div, 288 Main SI., Monson, 
MA 01057, Tel: 413-267-5561, TWX: 710-354-1450; Sis. 
Mgr: Roger Sl Marlin .......................... C'1120 

Local Sales Offices & Reps 
AL Huntsville, BJR Mig. Reps. ............ 205-BSI-3569 
CT Monson, Zero-Eest Div ................ 413-267-5561 
IN Indianapolis, C.C. Electro Sis. ......... 317-355-1508 
IN Indianapolis, Leslie M. Devoe Co. ..... 317-842-3245 
MD Rockville, Marktron, Inc. ............... 301-251-8990 
MA Monson, Zero-East Div. ............... 413-267-5561 
MA Palmer, Benoft-8enecal Co. ......•.... 413-283-8384 
MI Grosse Pointe PIt, Greiner Assocs., Inc. 

MS Jackson, S. L Welch & Assocs. ...... . 
NY Commack, Ml'R, Inc. ................ .. 
NY Syracuse, Fountain Young Co ........ . 
NC Apex, Wolff Elctrn. SIs., Inc. .. ........ . 
OH Columbus, Tom Mulligan & Assoc. ... . 
PA Boswell B. E. Gibson ................ . 
PA Huntingdon Valley, Inacker SIs. ...... . 
SC Greenville, Sunbeft SIs. .............. . 
Can Islington, Ont, Pipe-Thompson Ltd .. . 

313-499-01 BS 
601-932-5534 
516-462-9580 
315-437-7733 
919-362-5022 
614-457-2242 
814-629-8772 
215-947-5660 
803-877-90BS 
416-236-2355 

ZETA LABS, Sub. of CCT Corp, 2811 Orchard Parkway, 
San Jose, CA 95134, Tel: 408-434-3600, TWX: 910-433-
0855; FSC No.: 31260; EmpL: 280; Sis. Mgr: C. W. Frank 

ZEUS INDL PRODS_ INC_, P.O. Box 298, RariI,,", NJ 
08869, Tel: 201-526-0800, 8OQ-526-3842, TWX: 71Q-480-
9346, FAX: 201-526-5699; FSC No.: 32039; Empl.: 150; 
Sis. Mgr: Jeffrey J. Tourville; Dist. Mgr: Michael C. 
Tourville .......................... C'1718, 1837, 1911 

ZEVATECH, INC., 1580 Old Oakland Rd., Sune C-l 08, San 
Jose, CA 95131, Tel: 406-289-1001; Empl.: 70; Sis. Mgr: 
Bob Black; Dist. Mgr: Bob Black 

ZEXCO, 7661 Densmore, 08, Van Nuys, CA 91406, Tel: 816-
997-7895 

ZIATECH, 3433 Roberto Ct, San Luis Obispo, CA 93401, 
Tel: 805-541-()4BS, TELEX: 4992316, FAX: 805-541-5088; 
Empl.: 55; Sis. Mgr: Jim Eckford 

ZIERICK MANUFACTURING CORP.,56 Radio Circle, 
Mt Kisco, NY 10549, Tel: 9,4-666-29", 800-BS2-802O, 
TWX: 710-571-2143; Empl.: 120; Sis. Mgr: L T. Noyes; 
Dis!. Mgr: Jack Becker ......................... C'1601 

Local Sales Offices & Reps 
IL Palatine, Claeson Assocs. ............ 312-359-7230 

Local Distributors 
CA Fremon\ Alatee Prods. . . . . . . . . . . . . . . .. 406-279-BS95 
CA Hayward, Arow Fasteners" .......... 415-487-2100 
CA Laguna Hills, Yarbrough TImeo ....... 714-859-7021 

CA Mission Hills, Coast Air .............. . 
CA N. Hollywood, Alatec Prods. .......... . 
CA San Jose, Sisco Inds. ................ . 
CO Denver, Hardware Speciafty ......... . 
FL Winter PI<, Hardware Speciafty ...... . 
MA Marlborough, Hardware Speciafty .... . 
MA Winchester, Rush Inds. .............. . 
MO Bridgeton, Alatee Prods. ............ .. 
NJ Pine Brook, Alalec Prods. ............ . 
NY Long Island City, Hardware Speciafty 
NY Peekskill Lawrence Tufts ............ . 
OR Beaverton, Comps. Resources ....... . 
WA Redmond, Camps. Resources ....... . 
Can Concord, Ont, Zierick Canada Ltd ... . 

ZIERIC 
816-896-22BS 
816-764-5600 
408-436-8980 
303-371-8553 
305-677-8600 
617-481-8622 
617-729-5800 
314-296-0100 
201-227-6140 
716-361-9393 
914-739-2107 
503-841-8488 
206-454-8686 
416-869-1429 

ZIPPERTU81NG CO, Box 61129, LosAngeIes,CA 90061, 
Tel: 213-321-3901, TWX: 910-346-6713, FAX: 213-321-
3086; EflllL: 120; SIs. Mgr: Terry Plummer 

Local Sales Offices & Reps 
AZ Phoenix.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 602-967-8888 
FL Deerlield Bch, SIs. Engrg. Concepts .• 305-426-4801 
MD Columbia, Pro-Rep ................... 301-381-7480 
MA Norwood, Tom Maguire Assocs. ...... 617-551-0500 
NJ Wayne.. .. ...... .. .. .. .... ...... ..... 201-256-4980 
OH Cleveland, Camps. & Speciafty Co. . . . • 216-734-0655 
TX CarroIHon .. .. .. .. .... .. .. .. .. .. .. .. ... 214-931-7060 
WA MukiHeo, Krippner & Assocs. ..... " . .• 206-743-3579 
Can Toronto, Ont, Norgay Entprs., Ltd "... 416-259-9863 

ZIRMEX, See Degussa Electronics, Hybrid Div. 

ZI-TECH INSTRUMENT CORP, P.O. Box 391567, 
Mountain View, CA 94039, Tel: 4.15-966-8484, TELEX: 
334-447, FAX: 415-966-8201; EmpL: 15; SIs. Mgr: J. 
Zimen 

ZfTEl CORPORATION, 630 Alder Or, Milpitas, CA 95035, 
Tel: 406-846-9600, TELEX: 171807, TWX: 91D-336-0567 

Z-LlNE POWER CONTROLLERS, See Pulizzi 
Engineering, Inc. 

ZVlAB CORP, 3105-T N. Frontage Rd., Arlington Hgts., IL 
60004, Tel: 312-632-1100, TELEX: 38 3422 ZVLAB CGO, 
TWX: 910-360-4603 ZVLAB CGO, ESYLNK: 62753465, 
FAX: 312-632-1129; Empl: 15; Sis. Mgr: Tom Priestley 

ZVMOS CORP., 477 N. Mathilda Ave, Sunnyvale, CA 
94086, Tel: 406-73Q-88oo, 406-730-5400, TWX: 910-339-
9530; Sis. Mgr: Jeff Jacobsen 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN, THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1 003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A· 1 003 
Coils, Chokes, Inductors, . 

Product Selection Guide ................ A ·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A·1331 

Delay Lines, Product Selection 
Guide ........... ; ............................... A·1495 

Discrete Semiconductors, Product 
Selection Guide: ........................... A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers,' Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ A·1633 
IC Master. ........................................ A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 
. Selection Guide ............................. 8·1808 

Lamps, Lights, & Inductors, Product 
Selection Guide ............................. 8-1104 

Logofinder & Trademark Directories .... C·90 1 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List.. ......... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ... , ......................... C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ................ : ............ 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ................... : .... 8·1371 
Relays, Electromechanical, . 

Miniglossary .. '" ................. ~ .......... 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A·1 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238,0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cilhll", Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC loint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Irecei ve 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
~ microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-'gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coemcient 

o 
OCR optical character reader 
OEM original equipinent manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTe positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
Q AM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFlradio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250o 'Teflon 
TRIAC bidirectional AC switch 
TTL transistor -transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
'ZIF zero insertion force 



Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capadtive Reactance : The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. N onpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrosta tic: One of two general 
classes of 'capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at ,portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(#F) 1 microfarad (#F) = 1,000,000 
picofarads (p .... ) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as ucl for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and/ or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (V dcw). This is the voltage 
at which a capacitor may be safely op
erated at 25°C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically arid may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. . 

Temperature: Capacitors are generally 
rated at 25°C at sea level under specific 
humidity conditions. Operating tem-

. perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25°C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25 ° C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance ! 

Class 1 Temperature Signi-
Multi- 10pF or Over Coefficient ficant Multi-

Color Digit pller less 10pF Class 1 ppmoC Figure plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 1-1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2'10 -75 1.0 -100 

Orange 3 1000 :t3% -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 -10000 

Green 5 ±0.5pF ±5'10 ±5'10 -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet I 7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -1500 :+1000 

White 9 10.1 ±1.0pF ±10% ±10% +100 to -750 +10000 

Silver I I 

IVoId 



I. Capacitance (farads) 

English: C:;::: .224 K A 
tD 

Metric:· C:;::: .0884 K A 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 
E:;::: lhCV2 

III. Linear charge of a capacitor (Amperes) 

I:;::: CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z:;::: YR.2 + (Xc - Xd 2 

Where Rs :;::: ESR 

V. Capacitive Reactance (ohms) 
1 

Xc:;::: 2,..fC 

VI. Inductive Reactance (ohms) 
XI.:;::: 2,..fL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Idllal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF :;::: tan8 (loss angle) = ESR X, 
(2". fC) (ESR) 

IX. Power Factor 
PF :;::: Sine Il (loss angle) :;::: Cost/> (phase angle) 
PF = DF(when less than 100/0) 

X. Quality Factor (dimensionless) 

Q:;::: Cotan 8 (loss angle) :;::: _1_. 
DF 

Metric prefixes: 
Pico X 10-12 
Nano X 10-9 

Micro X 10-6 

Milli X 10-3 

Deci X 10-1 

Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K :;::: Dielectric Constant 
A :;::: Area 
tD :;::: Dielectric thickness 
V :;::: Voltage 
t :;::: time 
R. :;::: Series Resistance 
f . :;::: frequency 

XI. Equivalent Series Resistance (ohms) 

ESR:;::: (DF) (Xc) :;::: (DF) (%" fC) 

XII. Power Loss (watts) 
Power loss:;::: (2" fCV2) (DF) 

XIII. KV A (Kilowatts) 
KV A :;::: 2 ,.. fCV2 X 10-3 

XIV. Temperature Characteristic (ppmfOC) 

TC :;::: Ct - C25 x 106 
C25 (Tt - 25) 

XV. Cap Drift (%) 

C.D.:;::: Ci.,.., C2 xlOO 
C1 

XVI. Reliability of Ceramic Capacitors 

t:' :;::: [~:Jx [~:)T 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_+_1 ____ + _1_ 
CT C1 C2 CN 

Two: CT = Cl C2 
C1 + C2 

XVIII. Capacitors in Parallel (voltage the same) 

CT :;::: C1 + C2 --- + C" 

XIX. Aging Rate 
A.R. :;::: % a C / decade of time 

XX. Decibels 

db = 20 log ~ 
V2 

L :;::: Inductance 
Il :;::: Loss angle 
t/> :;::: Phase angle 
x + y :;::: Exponent effect of volt

age and temp 
Lo :;::: Operating life 

L t :;::: Test life 
V. :;::: Testvoltage 
Vo :;::: Operating voltage 
T, :;::: Test temperature 
To :;::: Operating 

temperature 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

All NEW with this 
edition of EEM 

GET 
.............. -----------....... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basi.s to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM Fi Ie System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a . 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

. Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



Connector terminology is often quite 
confusing. This confusion starts with 
the very names of connectors. The 
name of a connector may derive from 
its shape, application, type of conduc
tor or even method of termination. 

Shape-Circular, cylindrical, and 
rectangular. 

Electrical application-High voltage, 
RF, microwave, input/output, etc. 

Mechanical application-Printed cir
cuit, rack & part!!l, cable, etc. 

Conductor type-Coaxial, flat cable, 
ribbon cable, flex circuit, etc. 

Termination method-Wirewrap, 
soldercup, solderless, etc. 

Hardware such as clamps, hoods, and 
adapters are frequently used to convert 
cable connectors to rack and panel 
types. This adds to the name confusion. 
A very common telephone connector, 
for example (the "C" type) got its 
name from the model number of the 
original maker. 

Contact: The part(s) of the connector 
that actually provides circuit continu
ity between its two sections-the parts 
which are normally mated. The back 
end of the connector should properly 
be called the termination. This is 'the 
point where the wires or PC board is 
attached to the ::onnector. 

Contact alignments: Often called con
tact /loat. Describes the amount of al
lowable contact movement within the 
connector body. Permits self-alignment. 

Male vs. female: In the U.S. this de
scribes the contact construction. In 
Europe this term is more often used 
to describe the outer shell mating ac
tion which may be the reverse of the 
contacts. 

Closed entry: A female contact which 
prevents entry of a male contact larger 
than a specific size. 

Open entry: A female contact designed 
for a specific size of male contact but 
which will allow entry of larger male 
contacts by spring action. 

Hermaphrodite: Contacts or connector 
bodies which are the same configura
tion. Male/female designations do not 
apply. Bodies usually have some 
mechanical means for maintaining 
polarity. 

Hermetic seal: Glass-to-metal seals at 
terminations: Often used improperly to 
describe vacuum-tight seals. 

Waterproof seal: Mayor may not be 
truly waterproof. May prevent easy 
entrance of casual water by means of a 
rubber or other boot. 

Printed circuit connector: Connectors 
which are used in conjunction with 
printed circuit boards. There are two 
distinctly different styles. 

Edgeboard. May be called edge or 
card. The printed circuit (PC) board 
edge enters the connector. 

Two-piece: One part of the connect
ing pair is physically attached to the 
PC board itself. The other part is at
tached to something else such as a 
cable or a motherboard. 

Readout: Describes the arr,angement 
, at the terminating edge of a PC board. 

May be single or double. A double read
out PC board has termination strips on 
each side not usually interconnected. 

Ribbon connectors: A type of connector 
which allows flat "ribbon" cable to be 
attached to a round or rectangular con
nector but also used interchangeably 
for flat connectors to flat cable. 

Ribbon contact connector: Describes 
the contacts in a rectangular connector 
which have a self-wiping mating ac
tion. Not the same as ribbon connector. 

Solderless terminal: Any style of ter
mination which does not require solder 
for a permanent connection. See crimp 
and insulation displacement. 

Crimp termination: A stripped wire is 
inserted into a barrel or trough which 
is then crimped to the conductor with a 
sui table tool. 

Insulation displacement: Unstripped 
insulated wire is fitted into a channei 
containing metal teeth which are 
forced through the insulation to make 
contact with the conductor. 

Service rating: The maximum rated 
voltage and/ or current which may be 
applied continuously. May be called 
working voltage. Can be confused with 
the term used to describe how many 
times a connector may be mated and 
separated. 

Withstanding voltage: Also called test 
voltage. The voltage a connector must 
withstand for one minute without 
breakdown. Applied between connec
tors and between connectors and shell 
and any grounding devices of the con
nector. 



Ambient r~ference: Refers to the tem
perature of the still air surrounding 
the power supply 

Case reference: One o:f the specs that 
make up the nominal rating. The tem
perature of the case with the tempera
ture of the surrounding still air at a 
stated temperature (usually 25°C). 

Crowbar circuit: Protects the load. A 
protective circuit that applies a short 
circuit across the output immediately 
upon overload. (See overvoltage). 

NO DERATING OVER FUll 
OPERATING TEMPERATURE RANGE 

"" 100 ,...-----.;:-----..,--="-----, 

75 

50 

25 

DERATE l.25%/"C 
ABOVE 4Q°C 

(A/IIBIENT REFERENCE) 

DERATE l.25%fC /"" 
(CASE REFERENCE) 

-SPEC IF lED OPERATING TEMPERATURE RANGE 

0~_3~0---~--~--L---L~70 

TEMPERATURE (OC) 

Fig. 1. Power output derating can be re
ferred to ambient or case. 

Derating: The degree output is reduced 
as temperature increases. Usually ref
erenced to ambient case temperature 
and shown on a graph. 

Efficiency: Ratio of the output power to 
the required input power. Usually ex
pressed as a percentage given nominal 
environmental temperature. 

EMI/RFI: Interference electronic cir
cuitry caused by energy from electro
mechanical" or radio frequency power 
supplies. 

Foldback: Built-in protective circuits 
that automatically reduce the output 
voltage and / or current to very low lev
els in the event of an overload. 

Holdover (Holdup): The interval that 
rated output will continue after input 
ceases. Usually milliseconds. 

Input reflected current: The peak-to
peak alternating current generated by 
switching transients in DC/DC convert
ers. Should not exceed 1 0/0. 

Inrush current limiting: Built-in cir
cuits that monitor high currents 
through the rectifiers to the capacitors 
at turn ON. Circuit is usually inhibited 
as capacitors attain full charge. 

Nominal rating: The spec value of the 
supply at stated conditions of input, 
output, and temperature. 

Overshoot: A transient voltage change 
occurring during turn ON or OFF or 
during an abrupt load change. 

Overvoltage (Overload) protection: 
Built-in circuits that protect the load 
or the supply by shutting it down or 
providing foldback. 

Recovery: The time interval between 
the termination of an overload and 
restoration to normal operations. 

3100~---------'-~ 
;l: 
Q 

~ 
75 FUll RATED '" ~ FOlDBACK LEVEL 

I OUTPUT 
~ I CURRENT 
;:: 20 TO 25% OF :; ;3 50 FUll RATED OUTPUT 

'" ~ I co 

~ I 
§; 25 I 
e- I :::> 
"- I 5 
0 0 

0 50 75 100 

OUT PDT CURRENT RELATIVE TO FULL RATING (%) 

f:i. 2. C;';iiaiit fu;\iiJCi\ik ihniiing seii .. 
resets with removal of fault. 

Response: The time interval between a 
stated step change in input voltage or 
load current and return of output to 
normal operating conditions. 

~100 
~ I 
'3 RATED DC I 
;l: 

75 OUTPUT VOLTAGE I 
Q 

~ I 

'" I 0 e-
50 I ~ 

~ I 
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5 0 25 50 75 100 liD to 120 
o OUTPUT CURRENT RELATIVE TO FULL RATING (%J 

Fig. 3. Current limiting restrictions output 
current to a valve somewhat greater than 
full rated output; it resets when fault is 
removed. 

Sensing: Regulation techniques that 
monitor output voltage and/ or current. 
Local sensing refers to the output ter
minals. Remote sensing allows a feed
back from the load circuit to the power 
supply. 

Soft start: Allows the supply to start 
from zero current and/ or voltage over 
a stated period of time during start up 
to prevent voltage overshoots .and cur
rent imbalances. 

Switchers: Power supplies using 
switching techniques to achieve high 
efficiency regulation. These techniques 
can have attendant EMI/RFI problems. 

Tracking: The maintaining of fixed ra
tios between multiple outlets despite 
variations in line, load or temperature. 
Particularly important in supplies with 
symetrical (+) ( -) outputs. 

Transient protection: Circuitry de
signed to protect the supply from high 
amplitude line transients .. Generally ex
preBBed ill t.,nll8 oi peak voltage and 
maximum transient time duration. 



System Anode Cathode 

Primary: 
Leclanche Zn Mn02 
Magnesium Mg Mn02 
Organic cathode Mg m-DNB 

Alkaline Mn02 Zn Mn02 
Mercury Zn HgO 

Mercad Cd HgO 

Silver oxide Zn AgO 

Zinc-air Zn Air (02) 

Li-organic electrolyte Li b 

Secondary: 

Lead-acid Pb Pb02 
Edison Fe Ni oxides 

Nickel-cadmium Cd Ni oxides 

Silver-zinc Zn AgO 

Silver-cadmium Cd AgO 

Zinc-nickel oxide Zn Ni oxides 

Zinc-airc Zn Air (02) 

Cadmium-airc Cd Air r02) 

Zinc-02 Zn O2 
HZ-02 H2 O2 

Reserve: 

Cuprous chloride Mg CuCi 

Silver-chloride Mg AgCl 

Zinc-silver oxide Zn AgO 

Thermal Ca b 

Ammonia-activated Mg m-DNB 

High- NA S 

temperature Li S 

Solid electrolyte Ag Polyiodide 

Fuel cell: 

Hydrogenc H2 Air 

Hydrazinec N2H4 Air 

Methanolc CH20H Air 

a Delivered capacity when discharged at normal temperatures f20°C) 
at normal discharge rates. 

b Based on fuel consumption only. 
c Weight of air not considered in computation of watt hours. 
d Water-activated 
e Automatically activated; high rate discharge; 2- to IO-min rate. 
t Fused salt; heat-activated; high rate discharge; 2- to IO-min rate. 

Theoretical battery Practical battery 

Voltage, Capacity, 
Typical Capacitya 

voltage, 
V Ah/kg V Wh/k9. 

1.6 230 1.2 
2.0 270 1.5 
1.8 1,400 1.15 
1.5 230 1.15 
1.34 185 1.2 
0.9 165 0.85 
1.85 285 1.5 
1.6 815 1.1 

2.1-5.4 130-660 1.8-3.2 

2.1 55 2.0 
1.5 195 1.2 
1.35 165 1.2 
1.85 285 1.5 
1.4 230 1.05 
1.75 185 1.6 
1.6 815 1.1 

1.2 475 0.8 
1.6 610 1.1 

1.23 3,000 0.8 

1.5 240 1.4 
1.6 170 1.5 
1.85 285 1.5 
2.8 240 2.6 
2.2 1,400 1.7 

2.1 685 1.8 
2.2 1,150 1.8 
0.66 ... 0.6 

1.23 26,000 0.7 
1.5 2,100 0.7 
1.3 1,400 0.9 

9 Four-minute discharge rate. 
h j3-alumina electrolyte, 300°C operation. 
i Fused salt; 350°C operation. 
j Solid RbAg4 ls electrolyte. 
k Several different cathode materials used. 
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130 
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30 
10 
22 

200 
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180 

800b 

175b 

I Fuel consumption is based on source of H2• 

m Based on methanol battery-fuel supply in situ. 

Wh/dm3 
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Diameter at 
Area at 20°C (6S"FJ 

Weight at 20°C (68°FJ. 
20°C (68°FJ bare copper wire 

Size. mils mm mils c mils mm Ib/'.OOO ft. Ib/mile kg/km 
AWG 

4/0 460.0 11.68 166,200 211,600 107.2 640.5 3,382 953.2 
3/0 409.6 10.40 131,800 167,800 85.01 507.8 2,681 755.7 
2/0 364.8 9.266 104,500 133,100 67.43 402.8 2,127 599.5 
1/0 324.9 8.252 82,891 105,600 53.49 319.5 1,687 477.6 

1 289.3 7.348 85,730 83,690 42.41 253.3 1,338 337.0 
2 257.6 6.543 52,120 66,360 33.62 200.9 1,061 298.9 
3 229.4 5.827 41,330 52,620 26.67 159.3 841.1 237.1 
4 204.3 5.189 32,780 41,740 21.15 126.3 667.1 188.0 
5 181.9 4.620 25,990 33,090 16.77 100.2 528.8 149.0 

6 162.0 4.115 20,610 26,240 13.30 79.44 419.4 118.2 
7 144.3 3.665 16,350 20,820 10.55 63.03 332.8 93.80 
8 128.5 3.264 12,970 16,510 8.367 49.98 263.9 74.38 
9 114.4 2.906 10,280 13,090 6.631 39.61 209.2 58.95 

10 101.9 2.588 8,155 10,380 5.261 31.43 166.0 46.77 

!1 90.7 2.304 6.460 8,230 4.17 24.90 131 37.1 
12 80 2.05 5,130 6,530 3.310 19.8 104 29.4 
13 72.0 1.83 4,070 5,180 2.63 15.7 82.9 23.4 
14 64.1 1.63 3,230 4,110 2.08 12.4 65.7 18.5 
15 57.1 1.45 2,560 3,260 1.650 9.87 52.1 14.7 

16 50.8 1.29 2,030 2,580 1.31 7.81 41.2 11.6 
17 45.3 1.150 1.610 2,050 1.040 6.21 32.8 9.24 
18 40.3 1.02 1,280 1,620 0.823 4.92 26.0 7.32 
19 35.9 0.912 1,010 1,290 0.653 3.90 20.6 5.81 
20 32.0 0.813 804.0 1,020 0.519 3.10 16.4 4.61 

21 28.5 0.724 638.0 812.0 0.412 2.46 13.0 3.66 
22 25.3 0.643 503.0 640.0 0.324 1.94 10.2 2.88 
23 22.6 0.574 401.0 511.0 0.259 1.55 8.16 2.30 
24 20.1 0.51 I 317.0 404.0 0.205 1.22 6.46 1.82 
25 17.9 0.455 252.0 320.0 0.162 0.970 5.12 1.44 

26 15.9 0.404 199.0 253.0 0.128 0.765 4.04 1.14 
27 14.2 0.361 158.0 202.0 0.102 0.610 3.22 0.908 
28 12.6 0.320 125 159.0 0.0804 0.481 2.54 0.715 
29 11.3 0.287 100.0 128.0 0.0647 0.387 2.04 0.575 
30 10.0 0.254 78.50 100.0 0.0507 0.303 1.60 0.450 

31 8.9 0.226 62.20 79.2 0.0401 0.240 1.27 0.357 
32 8.0 0.203 50.30 64.0 0.0324 0.194 1.02 0.288 
33 7.1 0.180 39.60 50.40 0.0255 0.153 0.806 0.227 
34 6.3 0.160 31.20 39.7 0.0201 0.120 0.634 0.179 
35 5.6 0.142 24.60 31.4 0.0159 0.0940 0.501 0.141 

36 5.0 0.127 19.60 25.00 0.0127 0.0757 0.400 0.113 
37 4.50 0.114 15.90 20.20 0.0103 0.0613 0.324 0.0912 
38 4.0 0,102 12.60 16.0 0.00811 0.0484 0.256 0.0721 
39 3.5 0.0889 9.62 12.2 0.00621 0.0371 0.196 0.0552 
40 3.1 0.0787 7.55 9.61 0.00487 0.0291 0.154 0.0433 

41 2.8 0.0711 6.16 7.84 0.00397 0.0237 0.125 0.0353 
42 2.5 0.0635 4.91 6.25 0.00317 0.0189 0.0999 0.0282 
43 2.2 0.0559 3.80 4.84 0.00245 0.0147 0.0774 0.0218 
44 2.0 0.0508 3.14 4.00 0.00203 0.0121 0.0639 0.0180 
45 , 1.8 0.0457 2.54 3.24 0.00164 0.00981 0.0519 0.0146 

46 1.6 0.0406 2.01 2.56 0.00130 0.00775 0.0409 0.0115 
47 1.4 0.0356 1.54 1.96 0.000993 0.00593 0.0313 0.00883 
48 1.2 0.0305 1.13 1.44 0.000730 0.00436 0.0230 0.00649 
49 1.1 0.0279 0.950 1.2 I 0.000613 0.00366 0.0193 0.00545 
50 1.0 0.0254 0.785 ' nn 0.000507 I 0.00303 I 0.0160 I 0.00450 I I I I I.VV I 



NOMOGRAPH OF VOLTAGE DROP ACROSS LOAD SUPPLY LEADS 
(as a function of wire size and load current) 

THIS N·OMOGRAPH 
CAN BE USED TO FIND: 

Maximum current carrying 
capacity recommended for 
any standard wire size. * 

1) With a straight edge, con
nect from the wire size on 
Scale 2 to the point "A" 
on Scale 3. 

2) Read I." on Scale 1. 

Voltage drop in millivolts per 
fQot for known wire size and 
operating current. 

1) With a straight edge, con
nect the known current 
on Scale 1 and the wire 
size on Scale 2. 

2) Read voltage drop on 
Scale 3. 

Wire size required for known 
operating current and known 
maximum tolerable voltage 
drop across supply leads. 

1) Determine maximum tol
erable drop in millivolts 
per foot of lead (sum of 
positive and negative 
leads). 

2) Connect the value on 
Scale 3 (as determined 
in step 1) to the known 
current on Scale 1. 

3) Read wire size on Scale 2 . 

• Based on an arbitrary minimum 
500 circular mils per ampere. 
High-temperature class insula
tion will safely allow higher 
currents. 

NOTE: A voltage stabilized Power Supply controls the voltage across its output terminals. 
Hence, the wire conductors used to connect the load must be considered as part of the load. 
At high load currents, the voltage drop across the supply leads may appreciably degrade 
stablization at the load. Kepco models equipped with the remote error sensing feature can 
automatically compensate for voltage drops of up to 500 mV across each load supply lead. 



EIA/MIL Resistor Color Codes 

.... §§j 
~ ~> § 

<"of' § 
E 

Tolerance 

Multiplier 

Second digit 

First di it g 

Color code for general-purpose industrial resistors 

» .,. ... 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor 1.--_____ -1 proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black. 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold(±5%) =4700f! ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



~~IC MASTER~~ 
BELONGS ON YOUR I 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used thelC MASTER, you 
know what the Alternate Spurce Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ••• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System]. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely rnenu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149jOeach and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA ~lr MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

..... A·1134, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1 003 
Capacitors, Basic Formulas ............... A·1 030 
Capacitors, Miniglossary ................. A·1027 
Capacitors, Product Selection Guide .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................ A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1 033 

EBCDIC Code .................................. O·1162 
Encapsulation, Miniglossary ............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ....................................... A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................ A·1 761 

Military Qualified Products List .......... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................ 0·1408 
Panel Hardware, Product 

Selection Guide...................... . ..... C·16 0 3 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................ A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·129 7 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide............... ....... B·18 7 4 
Transformers, Product 

Selection Guide ............................ A·2153 
Voltage Drop Nomograph .. C e 1912, 0·2042 
Wire & ·Cable, Product 

Selection Guide .................. , .......... C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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rITiTiil. selection 
LMllJguide 
CAPACITORS,FIXED, ELECTROSTATIC 
CERAMIC 

Robert G. Allen Co. MOO7 

American Tech. Ceramics" A'1009 

Armbar A'1014 

A VX Corporation M023 

Bradford Electronics A'1028 

Delevan Div. M073 

FL Jennings M085 

Illinois Capacitor M086 

International Components A'10SS 

ISL Products Int'I Ltd. A'1094 

Johanson Dielectrics" A'1098 

KemetO§ A'1100 

Maida Development A'1103 

Mallory CapacitorO§ A'110S 

Mepco/Centralab'§ A'1120 

Metuchen CapacitorsO§ A'1126 

Multi Products IntI. M135 

Murata Erie§ M136 

Radio Materials§ M16S 

TDK Mi76 

Tusonix" A'1181 

U.S. Microtek' A'1184 

° Mil. Spec. 
§ Surface Mount 

capacilors-1500 

A'1002 For manufacturers' sales offices, see yellow pages EEM 1988 



riTiTiil salaclion 
L!lill.l.I guida capacilors-1500 
CAPACITORS, FIXED, ELECTROSTATIC 
FILM/FOIL (NONMETALLIZED) 

~~~~~; ::'// •• ·····ic i:;j~ ... ):.: '., •• 'ii/>;:·I / 1/;' .. 
?~ .a~di~r·.·.I.···· •• ~i'I·· •• ····I,~di$l.········~liil.···Irl'l~al .·Al(ia,·., ....• 

Robert G. Allen Co. A-lOO7 " " " " " " 
American Shizuki A-lOO8 " 
Component Research' M031 " " " " " " --j---

Cornell Dubilier' A-1070 " " " " " " 
CSI Capacitors A'1071 " " 
DEL Electronics" A-1072 " " 1----- ------
Electronic Concepts' A-1076 " " " " " " " 
Elpac Components' A-1082 " " " " " " " " " ._------- c-----r-----
Illinois Capacitor A·1086 " " 
International Components A-1088 " " " 
Inter-Technical Group A·1089 " " " " 
ISL Products Int'I Ltd. A-1094 " " " " " " " " 
ITW Paktron A-1095 " " 
Kemet'§ A-nOO " " 
Mallory Capacitor'§ A-n08 " " " " 
Matsuo Electronics A-1114 " " " " " I 
MepcolCentralab'§ A-1120 " " " " " " a " 
Nytronics' A-1144 " " ----- ~.-----~.~- ---,;-- -- - -- - --- - 1------
PPD A'1158 " 
Seacor A-1171 " " " " " " " " 
Siemens A-1173 " 
Wesco Electrical' A-l1B6 a " I " ! 

METALLIZED FILM 

Component Research' A-1031 

Cornell Dubilier* A-1070 

CSI Capacitors A-1071 

Electronic Concepts' A-1076 

Elpac Components' A·l082 

Evox, Inc. A·1084 

Illinois Capacitor A-1OB6 

International Components A-10B8 

Inter-Technical Group A-1089 

ISL Prod~cts Int'I Ltd. A-1094 

ITW Paktron A'1095 

Johanson Dielectrics" A-1098 

Kemet'§ A-1100 

Maida A'1103 

Mallory Capacitor'§ A'1108 

Matsuo A-1114 
+---+---+-----t-

MepcolCentralab'§ A-1120 

Nytronics" A-1144 

PPD A-1158 

Seacor A-1171 

Siemens A-ll73 

Wesco Electrical' A-1186 

'Mil. Spec. § Surface Mount 

EEM 1988 For manufacturers' sales offices, see yellow pages A-1003 

, 



riTilTil. .SelectioD 
LnLUguide . 
CAPACITORS, FIXED, ELECTROLYTIC 
ALUMINUM 

Robert G. Allen Co. A-1QO? 

Cornell Dubilier' A-l0?0 

Del Electronics' A-l0?2 

IlIIinois Capacitor A-1086 

ISL Products Int'l Ltd. A-I 094 

Maida A-ll03 

Mallory Capacitor'§ A-ll08 

Mallory Timers A-1113 

Mepco/Centralab'§ A-1120 

United Chemi-Con A-1182 

TANTALUM 

Robert G. Allen Co. A-1QO? 

A VX Corporation A-l023 

Cornell Dubilier' A-l0?0 

International Components A-1088 

ISL Products Int'I Ltd. M094 

In Components A-I 092 

Kemet .§ A-lIDO 

KOA Speer§ A-n02 

Mallory Capacitor'§ A-nOB 

Matsuo A-1114 

Mepco/Centralab .§ A-1120 

NEC Electronics§ A-1141 

• Mil. Spec. 

§ Surface Mount 

capacilors-1500 

A·1004 For manufacturers' sales offices, see yellow pages EEM 1988 



rmTm selection 
L.amUguide 
CAPACITORS, FIXED, ELECTROSTATIC 
MICA 

Cornell Dubilier" M070 

ISL Products Inl'l Ltd. A'1094 

PAPER & PAPER/FILM 

DEL Electronics' A'1072 

Elpac Components" A'1082 

Mallory Capacitor .§ A-l108 

Mepco/Centralab-§ A·1120 

Nytronics * A·1144 

"Mil. Spec. 
§ Surface Mount 

CAPACITORS, VARIABLE, ELECTROSTATIC 
CAPACITORS, VARIABLE 

ISL Products Int'I Ltd. A'1094 

Johanson Dielectrics· A-I 098 

Johanson MIg" A'1099 

Mepco/Cenlralab"§ A-1120 

MuralaiErie§ A-1136 

SpraQue Goodman"§ A·1174 

Tusonix* A-1181 

Voltronics "§ A'1185 

"Mil. Spec. 
§ Surface Mount 

capacilors-1500 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1005 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable qwllity level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip cartiers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip cartiers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
'DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic' 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator, 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intennediate frcq'l;1cncy 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip cartier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
jlF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
pCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SD A source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline Ie 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene p~opylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



1500 CAPACITORS 1500 

The Capacitorsource! 
Your Prime Source for all Resistor, 

Capacitor & Inductor Requirements. 

ALUMINUM ELECTROLYTIC CAPACITORS FILM CAPACITORS 
Radial, Inductive Dipped Polyester 

Radial, Non-Inductive Dipped Polyester 

Axial, Wrap and Fill Polyester, Non-Inductive 

Radial, Metalized Polyester, Dipped 

Axial, Metalized Polyester, Wrap and Fill, Flat Oval 

Axial, Metalized Polyester, Wrap and Fill, Tubular 

Radial Metalized Polypropylene, Dipped 

Axial Metalized Polypropylene, Wrap and Fill, Flat Oval 

Axial Metalized Polypropylene, Wrap and Fill, Tubular 

Radial Polypropylene 

Axial Polypropylene 

Axial Polystyrene, Film Foil 

CERAMIC CAPACITORS 
--- - - - ---------- -

Radial Disc, HI-K Type 
Y5F, YSp, ZSU, ZSV 

Radial Disc, Temperature Compensating Type 
NPO, SL, N7S0, N1S00 

Radial Disc, Semi-Conductive Type 
YSS, YST, YSV 

Radial, Multi-Layer, Epoxy Dip 
NPO, X7R, ZSU 

Chip Type Multi-Layer 
NPO, X7R, YSV, ZSU 

Axial Single Layer 

--~- - -- -- ------- -

CAPACITOR PRODUCTS 

I 

- -- ----

Electrolytics 
General Purpose 
Low Leakage 
Subminiature 
High Voltage 
LowESR 
Snap in Terminals 
High Temperature 
Chip 

Ceramics 
Chip 
Hi-K Type 
NOp, X7R 
Semiconductive Type 
Monolythic 

Tantulum 
Dipped Type 
Molded Types 
Solid 
Wet Slug 
Chip 

Film 
Polyester (Mylar) 
Metalized Polyester 
Polystyrene 
Polypropylene 
Polycarbonate 
Polysulfonate 
UL, CSA, VDE Approved 
Chip 

Quality, Dependability and Service for more than 20 years. Over 80 % of all 
orders shipped from warehouse stock. 2 huge warehouses to fill your orders fast. 

EEM 1988 

~ 7267 Coldwater Canyon, North Hollywood, California 91605 4i Robert G. Allen Company, Inc. 
U/.£!/ I (818) 765-8300 in LA • (714) 549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale' (800) 423-3186 outside of California 
- FAX: (818) 765-2387 • TELEX: 18-2699 

For manufacturers' sales offices, see yellow pages A·1007 



1500 CAPACITORS 1500 

(f)ASC@ 
AMERICAN SHIZUKI 

CORPORATION 

THE SOURCE FOR FILM CAPACITORS 
Call the AC/DC specialists for the widest range of film capacitors for 
computer, telecommunications, instrumentation, power supply, mil/hi-rei, 
automotive, lighting, HVAC and energy management applications. 

DC CAPACITORS 
METALLIZED· POLYESTER 
(Wrap and fill, molded, box) 

R9 
APPLICATIONS: Military, airborne, instruments, power supplies, 
auto-insertion, analog and digital circuitry, decoupling, high volume 
applications in consumer, automotive and industrial markets. 

METALLIZED POLYCARBONATE 
(Wrap and fill, molded, box, hermetically sealed) 

=~L-~I 0) 

===(~~~ 8 ~-c:J="" 0) n I 
APPLICATIONS: Military and space, high volume applications in 
consumer, automotive and industrial markets. 

METALLIZED POLYPROPYLENE 
(Conformal coated, wrap and fill) 

R L~ 

APPLICATIONS: Instrumentation, switching power supplies, AC/DC/ 
RMS current applications. 

FILM AND FOIL POLYPROPYLENE (conformal 
coated) 

R 
APPLICATIONS: Snubbers, CRT monitors, power supplies; RF 
generators, test equipment, pulse forming, deflection. 

ALSO FEATURING THE FOLLOWING TYPES FOR 
YOUR SPECIFIC APPLICATIONS REQUIRING: 
X & Y function: AC types for appliances and DC types for power 
supplies. UL, CSA, VDE, SEV & TUV approvals. 

Hermetically sealed: Available in metallized polycarbonate, 
metallized polye,ster, and film/foil for applications in instrumentation 
and high reliability. 

SMT: Surface mount capacitors for hybrid and chip-on-board 
applications (in development; consult factory). 

AC CAPACITORS 
METALLIZED POLYESTER 
(Dry type) 

o 
pM 
LJJ Lb 

UL810 listed styles available 

APPLICATIONS: Motor run, fans/appliances/pumps/business 
machines, electric tools. 

METALLIZED POLYPROPYLENE 
(Dry type) 

~::A ::11 UL810 listed styles available 

ltJJLL 
APPLICATIONS: Motor run, fans/appliances/, electric tools, lighting 
ballasts. 

METALLIZED POLYPROPYLENE 
(Oil filled) 

o UL810 listed styles available 

APPLICATIONS: HVAC, HID lighting, power factor correction, UPS. 

METALLIZED POLYESTER 
(Wrap and fill, conformal coated) 

R 
APPLICATIONS: Fans/ventilators/air conditioners/business 
machines, electric tools, power factor correction, small motors, noise 
filtering. 

CUSTOM CONFIGURATIONS 
ASSEMBLIES 

FILTERS 
RCNETWORKS 

ENERGY MANAGEMENT SYSTEMS 

ASC - 21541 Blythe Street - Canoga Park, CA 91304 - (818) 710-8555 _ TLX: 66-2633 SHIZAM _ FAX (818) 710-0964 

A'1008 For manufacturers' sales offices, see yellow pages EEM 1988 
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& ameriCan ATC Multilayer UHF/Microwave 

techni,?al Porcelain & Ceramic 
ceramlf;,~ Chip Capacitors 

ATe 100 Superchips ™ 

HIGH VOLTAGE RATINGS 
in the same small package. As the result of a tremendous number of test 
hours at high DC applied voltage, the ATC 100 Case A (approximately 55 
mils sq.) is now available at a rated working voltage of 150 volts. The 
Dielectric Withstanding Voltage (DWV) is tested at four times the working 
voltage, or 600 VDC. The actual internal Dielectric Breakdown Voltage 
(DBV) is at least 1500 VDC. This new rating far exceeds that of any 
capacitor of equal physical size. These voltages are verified by test data 
obtained at ATC's Government-approved Hi-rei testing facility, and have 
been confirmed by various customers. 

ULTRA HIGH Q 
is characteristic of the ATC 100 capacitors through microwave frequen
cies, even at high ambient temperatures, and under extremely high 
currents, permitting reliable operation at high power levels. Output power 
increases of greater than 20% per stage are reported when ATC 100's, 
with their negligible I'R losses, are substituted for conventional capaci
tors. The reduction of losses also produces greater DC-to-RF conversion 
efficiency, improvements of 35% being reported. Improvements in Noise 
Figure are also attainable in receiver applications. 

HIGH-POWER 
operation through microwave frequencies. Extremely low Equivalent 
Series Resistance (ESR) and high dielectric strength permit 15 KW pulse 
operation (900 watts average) at 500 MHz (3000 volts, 17 amps RF) in a 
50 ohm system. Other typical applications are 500 watts (CW) at 1 GHz 
and 1 KW (avg.) at 50 ohms up to 3 GHz. 

Structure 
SELF-ENCAPSULATING 
PORCELAIN 
CONSTRUCTION 

PRECIOUS METAL 
BASE 
(THICK FILM) 

LOW NOISE FIGURE 
in receiving systems is achieved by the very low equivalent series 
resistance and extremely high Insulation Resistance (I.R.) of the ATC 
100's. In an RF preamplifier, their low ESR helped attain a N.F. of 1.4 dB 
with a 1.2 dB transistor N.F. at 500 MHz. The high Insulation Resistance 
(ultra-lOW leakage) of an ATC 100 used as a calibration capacitor at the 
input of a charge storage amplifier on an X-Ray Spectrometer made 
pOSSible a threshold sensitivity of 150 eV. 

HIGH SELF-RESONANCE 
is shown by test data taken on a Hewlett Packard 8542A Network 
Analyzer covering S-Parameters, VSWR, Reactance, and Insertion Loss 
over the frequency range of 100 to 3000 MHz. Request THE RF 
CAPACITOR HANDBOOK for actual S-Parameter computer print-outs. 

ULTRA-STABLE PERFORMANCE 
is assured by the self-encapsulating porcelain construction. ATC 100 
Superchips'· provide absolute retrace, no measureable drift, and 
complete stability under extremes of voltage, frequency, time and 
temperature, They are ideal for high-power, high-current, tuning or 
impedance-matching applications. 

ATC performs Evaluation Tests on every lot manufactured. This includes 
cross-section analysis, complete electrical and RF testing and character
ization, and mechanical and pull strength testing on a randomly selected 
sample group. 

LOW-LOSS r-V.' .... 'L"'''. 

Precious metal internal electrodes are 
molecularly bonded and sealed in a 
monolith of non-porous porcelain. The 
ATC 100 Superchip'· is a hermetic, 
microminiature, self-encapsulated, 
high voltage, porcelain chip capacitor 
matched to the thermal coefficient of 
expansion of commonly used substrate 
materials. . NOTE: OVERLAP EXAGGERATED 

Military Products 
American Technical Ceramics is QPL Listed for UHF/Microwave Capaci
tors in MIL-C-11272/16, /17 and /18 since May 25, 1973, and for 
established reliability UHF/Microwave Capacitors in MIL-C-55681/4 and 
/5 since August 3, 1977. 
For MIL-C-11272/16, /17 and /18, the QPL List includes styles CY81 
through CY89 (ATC 100 Series). 
For MIL-C-55681/4 and /5, the QPL List includes BG (90 ± 20 PPMrC) 
characteristic (ATC 100 Series), and BP (0 ± 30 PPMI"C) characteristic 
(ATC 700 Series). Styles CDR 11, 12, 13, 14, and 21 through 25 are 
available in both the above characteristics. 
For MIL-C-55681/4 and /5, the QPL List includes the following 
terminations: 

M - Palladium Silver (CDR 11, CDR 13) 
*N - Gold over Nickel over Silver (ATC's UNI-TERM® Termination), 

(CDR 11, CDR 13) 

S - Solder Coated, Final (CDR 12, CDR 14, CDR 23, CDR 25) 

T - Silver (CDR 21, CDR 22, CDR 24) 

*U - Solder Coated, Nickel Barrier (ATC's BARRIER/CAP" 
Termination) (CDR 12, CDR 14) 

*"N" and "U" are preferred terminations for best solderability, ther
mocompression bonding, leach and migration resistance, and shelf 
life for chips and pellets. 

ATC has complete Government approved Hi-Rei testing facilities as well 
as RF production testing capability through 18 GHz. 

ATC's Military Product Manual includes a correlation between ATC sizes 
and lead styles and MIL-C-11272 and MIL-C-55681 sizes and styles. 

american technical ceramics CORP. 
one norden /a., huntington sta., n.y. 11746-2102·516-271-9600· twx 510-226-6993· te/exes 221201,825707· fax 516-271-9615 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1009 
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& ameriCan ATC Multilayer UHF/Microwave 
. techni'!al Porcelain & Ceramic 
ceramlf,,~ Chip Capacitors 

ATC 100 UHF/MICROWAVE 
PORCELAIN Superchip ™ 

CAPACITORS 
ELECTRICAL CHARACTERISTICS: 
QUALITY FACTOR (Q): greater than 10,000 at 1 MHz. 
CAPACITANCE VALUES: Std. values per RETMA 5% table 

Case A: 0.1 pF to 100 pF, 150 WVDC 
Case B: 0.1 pF to 1000 pF to 500 WVDC 

TEMPERATURE COEFFICIENT OF CAPACITANCE (TC): 
+ 90 :<:: 20 PPM/DC ( - 55°C to + 125°C) 
INSULATION RESISTANCE (IR): 

0.1 pF to 470 pF: 
106 Megohms min. @ 25°C and rated WVDC. 

510 pF to 1000 pF: 
105 Megohms min. @ 25°C and rated WVDC. 

One-tenth of 25°C IR value @125°C. 
DIELECTRIC WITHSTANDING VOLTAGE (DWV): 

Case A: 400% of rated WVDC for 5 secs., 600 VDC 
Case B: 250% of rated WVDC for 5 secs. 

TOLERANCES: B (±0.1 pF), C (±0.25 pF), 0 (±0.5 pF), F (±1%), 
'G (±2%), J (±5%), K (±10%), M (±20%). 

MILITARY SPECIFICATIONS: 
ATC is QPL Approved for MIL-C-55681, BG Characteristic ( + 90 ± 20 
PPM/DC), to Failure Rate Level S, and MIL-C-11272. Meets applicable 
requirements of MIL-C-123. 

ATC 100E HF/VHF/UHF LOW 
LOSS TRANSMITTER 
PORCELAIN CAPACITORS 
The industry's smallest RF High Power Capacitors 

ELECTRICAL CHARACTERICS: 
QUALITY FACTOR (Q): greater than 10,000 at 1 MHz. 
CAPACITANCE VALUES: Std. values per RETMA 10% table 

1.0 pF to 2200 pF to 3600 WVDC 
TEMPERATURE COEFFICIENT OF CAPACITANCE (TC): 
+ 90 :<:: 30 PPM/DC ( - 55°C to + 125°C). 
INSUL.ATION RESISTANCE (IR): IR at 125°C is one-tenth the IR 
at 25°C. 
DIELECTRIC WITHSTANDING VOLTAGE (DWV): Two times 
working voltage. (WVDC) 
TOLERANCES: C (± 0.25 pF), 0 (± 0.5 pF), J (± 5%), K (:<:: 10%), and 
M (± 20%) standard. Tighter tolerances available upon special request. 
MECHANICAL CONFIGURATIONS: Available in leaded styles, 
body dimensions 0.395 in. (10.03mm) x 0.390 in. (9.91mm) x 0.170 in. 
(4.32mm) max. Available in Microstrip, Axial Ribbon, and Axial Wire 
leaded styles, body dimensions 0.415 in. (10.54mm) x 0.390 in. 
(9.91mm) x 0.170 in. (4.32mm) max. 

ATC 175 ULTRA HIGH Q 
PORCELAIN CAPACITORS 
• ULTRA HIGH "Q's" UP TO 4X HIGHER THAN BEST 

INDUSTRY STANDARD (ATC 100). 
• MICROWAVE POWER, CURRENT, AND Q RATINGS 

SPECIFIED AT UHF/MICROWAVE FREQUENCIES FOR 
ALL CAPACITANCE VALUES. (CONTACT FACTORY.) 

• NO DERATING FOR OPERATION UP TO 175°C. 

ELECTRICAL CHARACTERISTICS: 
CAPACITANCE VALUES: Std. values per REiMA 5% table 

Case B: 1.0 pF to 100 pF to 500 WVDC 
TEMPERATURE COEFFICIENT OF CAPACITANCE (TC): 
+ 90 ± 30 P PM/DC ( - 55°C to + 175°C). 
INSULATION RESISTANCE (IR): 106 Megohms min. @ 25°C, and 
rated WVDC; 105 Megohms min. @ 175°C at rated voltage. 
DIELECTRIC WITHSTANDING VOLTAGE (DWV): 250% of rated 
WVDC for 5 seconds. 
TOLERANCES: B (± 0.1 pF), C (± 0.25 pF), 0 (± 0.5 pF), F (± 1%), 
G (±2%), J (±5%), K (±10%), M (±20%). 

MILITARY SPECIFICATIONS: 
All ATC 175 Capacitors meet applicable requirements of MIL-C-55681, 
MIL-C-123, and MIL-C-11272. 

ATC 700 NPO TEMPERATURE 
STABLE CERAMIC CAPACITORS 
• ZERO TC 
• NO CAPACITANCE CHANGE WITH VOLTAGE 
• HIGHEST PACKAGING DENSITY OF ANY NPO 

MULTILAYER CAPACITOR 

ELECTRICAL CHARACTERISTICS: 
CAPACITANCE VALUES: Std. values per RETMA 5% table 

Case A: 0.1 pF to 1000 pF, to 150 WVDC 
Case B: 0.1 pF to 5100 pF, to 500 WVDC 

TEMPERATURE COEFFICIENT OF CAPACITANCE (TC): 
o ± 30 PPMrC ( - 55°C to + 125°C). 
INSULATION RESISTANCE (IR): 

0.1 pF to 470 pF: 
106 Megohms min. @ 25°C and rated WVDC. 

510 pF to 5100 pF: 
105 Megohms min. @ 25°C and rated WVDC. 

One-tenth of 25°C IR value @ 125°C. 
DIELECTRIC WITHSTANDING VOLTAGE (DWV): 

Case A and B: 250% of rated WVDC for 5 sec. 
TOLERANCES: B (:<::0.1 pF), C (:<::0.25 pF), 0 (±0.5 pF), F (±1%), 
G (±2%), J (±5%), K (±10%), M (±20%). 

MILITARY SPECIFICATIONS: 
ATC is QPL Approved for MIL-C-55681, BP Characteristic (0 ± 30 
PPM/DC), to Failure Rate Level S. Meets applicable requirements of 
MIL-C-123. 

ATC 200 HIGH PACKAGING 
DENSITY CERAMIC CAPACITORS 
ELECTRICAL CHARACTERICS: 
CAPACITANCE VALUES: Std. values per RETMA 10% table 

Case A: 510 pF to 0.01 MF, 50 WVDC 
Case B: 0.005 MF to·0.1 MF, 50 WVDC 

TEMPERATURE COEFFICIENT OF CAPACITANCE (TC): 
±15% maximum (-55°C to +125°C). 
INSULATION RESISTANCE (IR): 10,000 Megohms minimum 
DIELECTRIC WITHSTANDING VOLTAGE (DWV): 300% of WVDC 
TOLERANCES: M (± 20%), and N (± 30%); [K (± 10%) available on 
special order] 

MILITARY SPECIFICATIONS: 
ATC 200 Capacitors meet applicable portions of MIL-C-55681 

------------ american technical ceramics CORP. 
one norden la.,huntington sta., n.y. 11746-2102' 516-271-9600' twx 510-220-6993 - telexes 221201,825707 - fax 516-271-9615 
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ATC QPL 
ATC TERM ~~N & TYPE OUTLINES SERIES CODE MIL-C- MIL-C-

11272C 55681 

100 CY81.* Cg~ll A - C~~ll IIIlI ...L 700 CA ~ 

2(jQ Owl!]] 
~ 

Chip 

--Il r-~I'r-
~ CY83*1<';~'d13 B 

C~~13 700 CA ~ 

~ - wrr IS A 
200 ~ 

TERMINATION SURFACE 

175 C 
Chip 

r---!Q2- CY82 1'""1\\,\12 A 
CDR12 tm 700 P ~ 

BP O-!--f-- Pellet 200 ~ 

-of q._T-of'1+-
CY84 Cg~'4 r---!Q2- B 

700 - C~~14 
~ ~ P WIT IS A 

~ 

TERMINATION SURFACE r--m- ~ 
Pellet 

r---!Q2- CY85 l<.;g~21 

700 ~ C~~21 ~ c:(D 
-.:t. 

~o MS wlJilll 
~ 

-+I ll+- T-+\TI+-175- ~ 

Mlcrostrip 

~ CY86 C~~22 
B~ J.. 

c:(D 700 AR ~ C~~22 ~rI - -.j ll+- t-+\ T I+-200 ~ Axial Ribbon 

100 CY88 C~~24 
B~ -!c==J -

CDR24 0 700 RR ~ 

BP 

200 ~ Radial Ribbon -+Ill*- ~ T I+-

~ B -.:t. 

~ NAR ~ ~ c:=:::C)::::::: w !KID 
Narrow -.j ll+- '-+\TI+-200 AXial Ribbon 

~ ~ 
..L 

c::=():::=J wg 
~ 

NMS ~ 

Narrow -.j ll+- T~'r-200 Microstrip 

** ~ c=::(]r=J --*-
100 ~ 

TM;m 
VNMS Nar~~t~~ -.Ill+- T-.j w I+-

100 CY87 C~~23 B 
x.." -

CDR23 ~ 0 700 RW ~ 

BP 
T Iifi!--

200 --+\ll+-- ~wl+-
~ Radial Wire 

CY89 I C~1(f5 
~ 

B ~ 

AW ~ ICI§~25 ~ -{}- wll 700 "~' 
~ t-+l T I+--

200 ~ Axial Wire -ofll*-

* CY81 and CY83 are Palladium Silver terminated Chips per MIL-C-11272 
requirements. 

* * VNMS improves the resonant frequency performance over that of the 
standard Microstrip. The first important resonance is approximately twice as 
high in frequecy as with "flaf· mounting (NMS). Note that in this configuration, 
the marking is now on a vertical surface. For details, contact factory. 

* * * T max. for 200 Series depends upon capacity value: 

200 SERIES 
TMAX. 

CAP. VALUE Chips & Pellets Leaded Styles 

Case A: 8200 pF to 10,000 pF .065 (1.65) .080 (2.03) 

Case B: .082 MF to 0.1 MF .115 (2.92) .130 (3.30) 

ALL DIMENSIONS ARE IN INCHES EXCEPT THOSE IN PARENTHESES WHICH 
ARE IN MILLIMETERS. 

TAPE AND REEL PACKAGING for automated surface mounting available upon 
request. 

BODY DIMENSIONS LEAD AND TERMINATION 
DIMENSIONS AND MATERIALS 

LENGTH IL) WIOTH IW) THICKNESS IT) LENGTH IL) WIOTH IW) THICKNESS IT) 

_055 (1.4) 
_055 ± .010 max. I?----'il ® 
(1.4 ± _25) lln/.1ern, 

*** I.!:r---.:!..I 

.100 (2.54) 
GOLD OVER NICKEL 

_110 ± _015 max 
OVER SILVER 

(2.79 ± .38) 
*** 

(CA) 

100(2.54) max Palladium Silver (C) 175 ONLY 

Same as chip plus bo"~r/(Qpe tWice solder bUild-up: 
Solder bUild-up for size A IS 

.003 (.076) typ Pellets are solder-coated chips 
Solder build-up for size 8 is with a nickel barrier over the ter-

_005 (.127) typ mmation. Solder melting tem-
perature IS 372 F.179 C 

_115 (2.92) .100 (2.54) 

min max 
.110 ± .015 except .250 (6.35) .093 ± .005 .004 ± .001 

.150 (3.81) 
(2.79 ± .38) 200 min (2.36 ± .13) (.102 ± .025) 

max Series 

*** 

.115 (2.92) 
.100 (2.54) 

max 
min. .110 ± .015 except .250 (6.35) .050 ± .005 _006 ± .003 

(2.79 ± .38) 200 min (1.27 ± .13) (.15 ± .08) 
.155 (3.94) Series 

max 
*** 

.10012.54) .115 (2.92) 
max. 

min. .110 "' .015 except .500 (12.7) #26 AWG. 

(2.79 ± _38) 200 min .016 (.375) dla 
.165 (4.19) 

Series 
nominal 

max. 
*** 

ATC PART NUMBER CODE: 
ATC100 B 91 0 F AW 500 X 

Senes T J] ill L-M ~a;er Case Stze a k ng 
Capacitance WVDC 
Indicates number of zeros follow- Termination Code 
mg digits of capacitance In pICO- Capacitance Tolerances 
farads. 

AI/leads are high purity Silver and are attached with high temperature solder 

LASER MARKED CAPACITORS with ATC's logo, capacity code and tolerance 
are available for any case size (mcluding chips and pellets). To order add suffix 
(X) to code. 

ATC has made every effort to have this information as accurate as possible. How
ever no responsibility is assumed by ATC for its use, nor for any infringements 
of rights of third parties which may result from its use. ATC reserves the right to 
revise the content or modify its product line without prior notice. 

___________ american technical ceramics CORP. 

one norden la., huntington sta., n.y. 11746-2102·516-271-9600· twx 510-226-6993· telexes 221201,825707· fax 516-271-9615 
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ATC Single-Layer 
Ceramic Capacitors 

ATC 111 MILLIMETER WAVELENGTH MICROCAPS® 
• Single layer, rugged microminiature capacitors 
• For use up to 50 GHz 
• Microwave characterized 
• Ultra-high Q's 

ELECTRICAL CHARACTERISTICS: 
OPERATING FREQUENCY: Up to 50 GHz. 
CAPACITANCE VALUES: 0.1 to 1800 pF. Std. values per 
RETMA 5% table. 
STANDARD MEASUREMENT FREQUENCY: 1 MHz for 
0.1 to 100 pF; 1 KHz for values greater than 100 pF. 
IR: 10" Ohms min. at 25°C and rated voltage for all dielectrics. The 
IR is 1/10 of 25°C value at 125DC and rated voltage. 
VOLTAGE RATING: 100 WVDC. Consult factory for higher 
voltage ratings. 
DIELECTRIC TEST VOLTAGE: 250% of voltage rating for 
5 seconds. Impervious to static discharge failures. 

MECHANICAL CHARACTERISTICS: 
HERMETICITY: The dielectric is virtually unaffected by moisture 
and commonly used cleaning solvents. 

CASE BODY DIMENSIONS 
SIZE WorL H* W orL 

S .018 (.457) ± .003 (0.76) .014 (.357) 

T .025 (.637) ± .005 (.127) .019 (.483) 
• 005 (.127) 

U .035 (.889) ± .005 (.127) min. .030 (.762) 
To 

.011 (.279) 
X .050 (1.27) ± .010 (.254) max. .045 (1.14) 

Y .070 (1.78) ± .010 (.254) .065 (1.65) 

Z .090 (2.29) ± .010(.254) .085 (2.16) 

RUGGED CONSTRUCTION: to minimize handling problems 
and circuit assembly problems. 
BOND STRENGTH: Exceeds MIL-STD-883 Method 2011.2 for 
wire bondability of all terminations and method 2019.1 for die shear 
strength. 
LEADED STYLES: Leaded Microcaps are available in the 
following styles: Single Lead (L), Double Lead (D), Radial Lead (R), 
Thru Lead (8) and Vertical Lead (V).Standard Lead Material is high 
purity Silver. High purity Gold leads are available upon request. 
Consult factory. 

ENVIRONMENTAL CHARACTERISTICS: 
OPERATING TEMPERATURE RANGE: - 55°C to + 125°C 
(No derating of working voltage). 
ATC Microcaps® are designed and manufactured to meet or exceed 
the requirements of MIL-C-55681 and MIL-C-11272. 

TI 
~_~il 

Straight (vertical) 
sided devices are 
available upon request. 
Consult factory . 

W+W, 
W =--

2 2 

~ 
["""""""'-"""""""'I H 

f--w2-\T 
NOTE: The above dimensions refer to recommended ATC standard case sizes. However, ATC will manufacture custom sizes 
to meet your specific circuit requirements. 

Request complete product catalog for information on ATC's other Single Layer capacitors: 

112 BI-TRIMTM Binary Capacitors (1:2:2:4 or1:2:4:8 configurations) 

113 TWIN J;apTM Capacitors (Two Capacitors on one substrate) 

115 LOW LOSS RF MACRO/capsT'" (Ultra-highQ's) 

ATC1-083 3/87 

Copyright 1986, American Technical Ceramics, Corp. 

__ ---------- american technical ceramics CORP. ----------
one norden /a., huntington sta., n.y. 11746-2102·516-271-9600· twx 510-226-6993· te/exes 221201, 825707· fax 516-271-9615 
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ATC Single-Layer 
Ceramic Capacitors 

. " .. 

MICROCAp®ORDERING GUIDE 

& american 
recllni,!al 
ceramIcs 

1:08P. 

" 

All TC:s are specified over the temperature range - 55°C to + 125°C with 25°C as the reference temperature. 'TEMPERATURE COMPENSATING 

T.C 

1.1- CD 1.8- D 4.3- D 11- K.M 27- M 
2.2 4.2 10 10- K.M 26 63 

15 

2.2- CD 3.9- D 8- j,K, 14- K.M 23- K,M 57- M 
4,8 8,6 20 M 32 53 120 

18- K,M 30- K,M 
j·5°/0 

50- K.M , 10% 120- M ,10% 
39 65 100 260 

j,K, +10% 15% 15% 75% 
M 

2000 Max Max Max. Max 
- 500 
PPM 

C (Non- (Non- (Non- (flon-
B,C 3,1- j,K, 17- j,K, 32- K,M linear) 65- K,M linear) 100- V,M linear) 260- M linear) 

D 6,5 M 36 M 85 136 220 540 

6.5-
g,g 

B,C, 20- G,j, 36- j,K, 75- K,M 131- K,M 220- K,M M 
D 40 K.M 75 M 160 270 450 

G,j, 60- K,M K,M M M 
K,M 120 750 

Higher Dielectric Constant Material Available. Consult Factory. 

Term inations Consult factory for Bulletin 202, Recommended Attachment Techniques for Microcap® Capacitors, 

TERM. 
SUFFIX TERMINATIONS RECOMMENDED BONDING TECHNIQUES 

TT* UNIVERSAL 
• Thermocompression, ultrasonic and thermosonic gold wire and aluminum silicon wire bonding, 
• Lead I tin soldering. 

(Titanium Tungsten I • High temperature, gold content solders, i.e" gold-germanium, gold-silicon, arid gold-tin solders. 
Nickell Gold) • Conductive epoxy bonding, 

AP Platinum Gold • Lead I tin soldering 
(Thick Film) • Conductive epoxy bonding 

AC Gold Over Chromium • Thermocompression, ultrasonic and thermosonic gold wire and aluminum silicon wire bonding. 

(Thin Film) • High temperature, gold content solders. 

* Preferred 
ATC Part Number Code 

ATC 111 U BB 1R 0 C 100 TT LA 
SERIES I -~ T I ~LEADSTYLECODE:(OPtional) --.J L - Single Lead V - Vertical Leads 
CASE SIZE (See Mechanical Configs.) D- DOUble. Leads U I d d 
Q used for non-standard case sizes, R _ Radial Leads - n ea e 

. B - Thru Lead 
DIELECTRIC STYLE:Maxlmum 2 letters; . For Gold leads, add suffix "A". 
See Capacitance Selection Chart. 

TERMINATION SUFFIX: 1 to 2 letters Refer to table, 
CAPACITANCE CODE: 2 Significant Digits ----' 

R Decimal Point 
Number of Zeros ------' 

The above part number pertains to an ATC 111 Microcap~ 
Case Size U, Dielectric Style BB, with a Capacitance of 1.0 pF, 
and Tolerance of ± 0,25 pF; Working Voltage is 100, the Termi
nation is Gold over Nickel over Titanium Tungsten, Single 
Lead, Gold material. 

WVDC (in Volls): 3 Significant Digits, 100 WVDC is standard, 

CODE BCD F G J K M 
(pF) (pF) (pF) (%) (%) (%) (%) (%) 

L-I ~0fiP.Ar: -;:;1 ~~0.11~= 0.~251 ~;;" 0.5;:;1 = 1;:;1 = 2~1-5~1 =~101 ';;-20:..1 __ 
----------- american technical ceramics CORP. 
one norden la., huntington sta., n.y. 11746-2102·516-271-9600' twx 510-226-6993· telexes 221201,825707' fax 516-271-9615 
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INCORPORATED 
139 WHITE OAK LANE, P.O. BOX 339 
OLD BRIDGE, NJ 08857 
201 1679·3377 • TWX 710·998·0892 
FAX 201/679·3222 

CHIP PACKAGING INFORMATION-CERAMIC 
Cops (Component Placement System) Reeling 
Armbar Industries is offering KEMET's CoPS (Component Placement System), Multilayer Ceramic 
Chip Capacitors in carrier tape form for automatic placement on printed circuit boards. They are 
available in nine sizes. 

KEMET CoPS capacitors conform to the Electronic Industries Association specification RS-481A 
for Automated Compoennt Processing and insertion. 

FIGURE 1 
KEMET . CoPS Capacitors are wound on a standard 
178.0 mm (7.00") or 330.0 mm (13.0") diameter 8 mm reel. 
Seven-inch diameter reels contain 2,500 chips and for 
13.0" diameter reels, 12,500 chips. 

FIGURE 2 
Figure 2 shows carrier leader and ending amounts of 
KEMET Multilayer Ceramic Chips on CoPS reels. 

Figure 2 - CoPS Carrier Chips 

Top Tape Thickness 
.10 mm (.004) Max. Thickness 

Armbar stocks the following chip sizes and values on reel for immediate shipping. 
Additionalisizes and value will be made available on reels - consult Armbar for delivery. 

178 mm (7.00) 
or 

330 mm (13.00) 
Dia. Reel 

Figure 1 - CoPS Reel 

NPO DIELECTRIC C1206C (Cont.) FC..;.:12::..:0~6_-::-_-r-_--::-:-:::::-::-=:-:-_-' 
CAP pF SIZE COBOS Cap pF SIZE C1206 

1.0 C0805Cl09D5GAC 1,000 C1206Cl02KSRAC 

~:~ gg:g~gJ~~g~~~g 2,200 C1206C222K5RAC 
3.3 C0805C339DSGAC 3,300 C1206C332KSRAC 
4.7 C0805C479DSGAC 4,700 C1206C472KSRAC 
6.8 C080SC689DSGAC 6,,800 C1206C682K5RAC 

10.0 C0805Cl00J5GAC 
15.0 C0805C150J5GAC 10,000 C1206Cl03KSRAC 
22.0 C080SC220J5GAC 15,000 C1206C153K5RAC 
33.0 C0805C330J5GAC 22,000 C1206C223KSRAC 
47.0 C0805C470J5GAC 
68.0 C0805C680J5GAC 33,000 C1206C333KSRAC 

igg·g gg:g~gig1~~~~g X7R DIELECTRIC 47,000 C1206C473K5RAC 
220:0 68,000 C1206C683K5RAC C0805C221J5GAC CAPpF SIZE COBOS 
330.0 C08'05C331J5GAC C0805C471 K5RAC 470 

680 C0805C681 K5RAC 
C1206C 1,000 COB05Cl02K5RAC 

CAPpF SIZE C1206 1,500 C0805C152K5RAC 
2,200 C0805C222K5RAC ZSU 1.0 C1206Cl09DSGAC 3,300 C0805C332KSRAC 

4.7 C1206C479D5GAC 4,700 C080SC472K5RAC I 
10.0 C1206Cl00J5GAC 6,800 C0805C682K5RAC 
15.0 C1206C150J5GAC 10,000 C0805Cl03K5RAC 
22.0 C1206C220J5GAC lS,OOO C0805C1S3K5RAC 

Capacitance Range 
Chip 17Bmm Dia. 
Size NPO X7R Z5U (7 Inches) 

C0805 1-470 PF 470- .015 MF .6800 - .033 MF 2,500 
Cl005 1-1000PF 680 - 39,000 PF .018 - .082 MF 2,500 

C1206 1 -2,200 PF 1000-.1 MF .033.- .15 MF 2,500 
C1210 1000 - 4700 PF .01 - .15 MF .047- .27 MF 2,500 
C1805 470-2700 PF .0033-.1 MF .033- .15 MF 2,500 
C1808 470-4700 PF .0056-'- .18 MF .068- .33 MF 2,500 
C1812 470 - 10,000 PF .01-.33 MF .OB2-.68 MF 1,300 
C1825 5600 -10,000 PF .12- .68MF .18-1.SMF 1,300 
C222S 2200 - 27,000 PF .27- .015 MF .33-2.2 MF 1,300 .. 

& Mlnun.um shIpping quantIty IS quantity contained on one reel. 

A·1014 

ARMBAR INDUSTRIES INCORPORATED 
139 WHITE OAK LANE, P.O. BOX 339, OLD BRIDGE, NJ 08857 
201/679-33n· TWX 710-998-0892· FAX 201/679-3222 

For manufacturers' sales offices, see yellow pages 

100,000 C1206Cl04K5RAC 
100,000 C1206Cl04M5UAC 
150,000 C1206C154M5UAC 

CAPpF I SIZE C1206 

100,000 C1206Cl04M5UAC 
150,000 C1206C154MSUAC 

Chip Quantities Per Reel" 
330 mm Dla. TapeWidlh 
(13 inches) (mm) 

12,500 8 
12,SOO 8 

12,500 8 
12,500 8 
12,500 12 
12,500 12 

7,500 12 
7,500 12 
7,500 12 

EEM 1988 
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1500 CAPACITORS 1500: ------: ATlaT 

AT&T's Nashville Plant 

AT&T wound film capacitors are among the finest in the industry. 
They offer unsurpassed quality and reliability, proven by the 
billions of units in widespread use throughout our telephone 
systems. 

Our miniature metallized film designs are characterized by a 
benign failure-mode operation-to fail open rather than short. The 
designs include axial, radial, and 2-pin DIP configurations. One of 
our most prominent models, the 2-pin DIP, is an epoxy-molded, 
machine-insertable capacitor whose design is so advanced that 
another leading capacitor vendor has licensed the manufacturing 
rights from us. This capacitor is particularly well-suited for bypass 
applications where high-component packing densities are 
required. 

AT&T also manufactures a variety of other high-quality wound film 
capacitors, including standard-size axial and radial types. 
Capacitor networks, which are a laser-generated series of 
capacitor and resistor elements, and CAP-PAKs, which provide 
custom tailoring for any multicapacitance need, are also available. 

A special series of standard reliability capacitors are offered for 
use in applications with moderate life expectancies. The 
capacitors, designated as N-Series, are offered in addition to the 
line of high-reliability products. The addition of a prefix "N" dif
ferentiates these units from the high-reliability series (e.g., 
N75G.10UF vs. 75G.10UF). 

CAPACITORS 
Wound Film Capacitors 

Traditional AT&T quality standards are maintained, monitored by 
the regular performance of rigorous dry life and humidity 
resistance tests. The units are dimensionally compatible with their 
high-reliability counterparts, while meeting or exceeding the 
specifications for similar capacitors produced by various 
manufacturers. 

Our engineering support services accentuate our product offer
ings. We provide superb applications engineering services and a 
willingness to develop custom designs to meet the unique needs 
of our customers. Our engineers at the Nashville plant where 
AT&T capacitors are manufactured welcome the opportunity to 
work with our customers to design components that meet their 
application needs. 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1015 



CAPACITORS 1500 

ATlaT CAPACITORS 
Standard Metallized Film Capacitors - 739 Type (Tubular) 

Specifications 

• Temperature range: -40 to +85"C without derating. 

• Capacitance: requirements apply at 1 kHz and 25"C. 

• Effective series resistance (at 100 kHz): see Table 3. 

• Insulation resistance: minimum of 5,000 MO • jtF at 25"C after 
1-minute electrification at 100 Vdc. 

• Lead pull: will withstand a tensile force of 5 pounds applied 
along each lead for 2 seconds. 

• Life test: twice rated voltage at 85"C for 250 hours. 

• Humidity resistance: rated voltage at 65"C and 85% relative 
humidity for 144 hours. 

Ordering Information 

Order by part number as listed in Table 3. The part number con
sists of the type number (739), letter for capacitance tolerance 
(C, ±5%; G, ±10%; H, ±20%), and nominal capacitance value 
in microfarads (jtF) , followed by the letter "T" to indicate reel 
taping, when applicable. The 739 Type Capacitors can be fur
nished with reel taping for the nominal capacitance range of 0.20 
to 3.0 jtF inclusive. 

Outline Diagram 
(Dimensions in Inches) 

For additional information, contact your AT&T Account Manager, or call: 

, 
D 

+ 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·1016 For manufacturers' sales offices, see yellow pages EEM 1988 



CAPACITORS 1500 

ATlaT CAPACITORS 
Standard Metallized Film Capacitors - 739 Type (Tubular) 

Table 3. 739 Type Capacitors 
Working Voltage Rating: 100 Vdc 

Maximum 
Part No. Effective D L G 

Nominal 
Capacitance Tolerance 

Series Maximum Maximum Lead Wire 
Capacitance Resistance Diameter Length Diameter 

(/IF) ±50/0 ±100/0 ±200/0 (0) (inch) (inch) (inch) 

0..20. 739C.2aUF 739G.2aUF 1.2 0.30. 0..685 0..0.25 
0..22 739C.22UF 739G.22UF 739H.22UF l2 0.30. 0..685 0..0.25 
0..24 739C.24UF 739G.24UF 1.0. 0.30. 0..685 0..0.25 
0..27 739C.27UF 739G.27UF 739H.27UF la 0.30. 0..685 0..0.25 

0..30. 739C.3aUF 73SG.3aUF 0.8 0..30. 0..685 0..0.25 
0..33 739C.33UF 739G.33UF 739H.33UF 0..8 0.32 0..685 0..0.25 
0..36 739C.36UF 739G.36UF 0..7 0..33 0..685 0..0.25 
0..39 739C.39UF 739G.39UF 739H.39UF 0..7 0..34 0..685 0..0.25 

0..43 739C.43UF 739G.43UF 0..6 0..36 0..685 0..0.25 
0..47 739C.47UF 739G.47UF 739H.47UF 0..6 0..30. lao. 0..0.25 
0..51 739C.51UF 739G.51UF 0..5 0..30. 1.0.0. 0..0.25 
0..56 739C.56UF 739G.56UF 739H.56UF 0..5 0..30. lao. 0..0.25 

0..62 739C.62UF 739G.62UF 0..4 0..30. 1.0.0. 0..0.25 
0..68 739C.68UF 739G.68UF 739H.68UF 0.4 0..30. lao. 0..0.25 
0..75 739C.75UF 739G.75UF 0..4 0..30 lOO 0.025 
0.82 739C.82UF 739G.82UF 739H.82UF 0..3 0..30 lOO 0.0.25 

0..91 739C.91UF 739G.91UF 0..3 0.30. loa 0.0.25 
1.0 739ClOUF 739G1.0UF 739H1.0UF 0.3 0..30 1.00 0.025 
1.1 739Cl1UF 739G1.1UF 0.3 0..31 lOO 0.025 
1.2 739Cl2UF 739G1.2UF 739H1.2UF 0.3 0..32 lOO 0..025 

l3 739C1.3UF 739G1.3UF 0.3 0..33 lOO 0.025 
1.5 739C1.5UF 739G1.5UF 739H1.5UF 0.20 0..35 loa 0.025 
1.6 739Cl6UF 739G1.6UF 0.20. 0..36 lao. 0..0.25 
l8 739Cl8UF 739Gl8UF 739H1.8UF 0..20. 0..38 lao. 0..0.25 

2.0. 739C2.0UF 739G2.aUF 0..20. 0..39 1.00. 0..0.25 
2.2 739C2.2UF 739G2.2UF 739H2.2UF 0..20. 0.41 lao. 0..0.25 
2.4 739C2.4UF 739G2.4UF 0..20. 0..43 lao. 0.0.32 
2.7 739C2.7UF 739G2.7UF 739H2.7UF 0..20. 0..46 1.00. 0..0.32 

3.0. 739C3.aUF 739G3.aUF 0..20 0..48 1.0.0. 0..0.32 
3.3 739C3.3UF 739G3.3UF 739H3.3UF 0.20. 0.50. 1.0.0. 0..0.32 
3.6 739C3.6UF 739G3.6UF 0..20. 0.52 lao. 0..0.32 
3.9 739C3.9UF 739G3.9UF 739H3.9UF 0.20. 0..54 1.0.0 0..0.32 

4.3 739C4.3UF 739G4.3UF 0..20. 0..57 1.0.0 0..0.32 
4.7 739C4.7UF 739G4.7UF 739H4.7UF 0.20. 0..59 lao. , 

0..0.32 
5.1 739C5.1UF 739G5.1UF 0..20. 0.61 lao. 0..0.32 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL23023a, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1017 



CAPACITORS 1500 

AT&T CAPACITORS 
Miniature Metallized Film Capacitors - 754-759 Types (Mini .. Box) 

Specifications 

• Temperature range: -40 to +85"0 without derating. 

• Capacitance: requirements apply at 1 kHz and 25"0. 

• Effective series resistance (at 100 kHz): see Table 1. 

• Insulation resistance: minimum of 5,000 Mn • p.F (but need not 
exceed 30,000 Mil) at 25°C after i-minute electrification at 
100 Vdc (except 50 Vdc for capacitors with working voltage 
rating of 50 Vdc). 

• Lead pull: will withstand a tensile force of 5 pounds applied 
along each lead for 5 seconds. 

• Life test: twice rated voltage at 85"0 for 250 hours. 

• Humidity resistance: rated voltage at 65°C and 85% relative 
humidity for 144 hours. 

Ordering Information 

Order by part number as listed in Table 1. The part number con
sists of the type number (754-759), letter for capacitance 
tolerance (C, ±5%: G, ±10%: H, ±20%), and a letter which 
designates a particular set of values, followed by the letter "T" to 
indicate reel taping, when applicable. The 754 and 755 Type 
Capacitors can be furnished with reel taping for all nominal 
capacitance values. The 757, 758, and 759 Type Capacitors are 
packaged in 250-unit plastic tubes. 

Maximum Box Dimensions (inch) 

Type T H 
No. Thickness Height 

754 0.145 0.300 
755 0.185 0.348 
756 0.145 0.260 
757 0.165 0.360 

758 0.200 0.440 
759 0.240 0.480 

Outline Diagram 
(Dimensions in Inches) 

L 
Length 

0.289 
0.289 
0.420 
0.420 

0.420 
0.420 

For additional information, contact your AT&T Account Manager, or call: 

Lead Dimensions (inch) 

D LS 
Nominal Nom. Spacing 
Diameter ±0.016 

0.025 0.200 
0.025 0.200 
0.025 0.300 
0.025 0.300 

0.032 0.300 
0.032 0.300 

o AT&T Microelectronics, Dept. 5iAL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·1018 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 -
-='ATlaT CAPACITORS 
-=- Miniature Metallized Film Capacitors - 754-759 Types (Mini-Box) 

Table 1. 754-759 Type Capacitors 

Part No.* 

Maximum 
Effective Leads on 0.2-lnch Centers Leads on 0.3-lnch Centers 

Nominal Series Working Voltage Rating Working Voltage Rating 
Capacitance Resistance 

(/LF) (0) 50 Vdc 100 Vdc 200 Vdc 300 Vdc 50 Vdc 100 Vdc 200 Vdc 

0.010 6.7 754J 755J 756J 
0.012 5.6 754_B 756_B 
0015 4.5 754_C 756_C 
0018 3.7 754_0 756_0 

0.022 3.0 754_E 755_E 756_E 
0.027 2.5 754_F 755_F 756_F 
0.033 2.0 754_G 755_G 756_G 
0.039 1.7 754_H 755_H 756_H 757_H 

0.047 1.4 754_1 756_1 757_1 
0.056 1.2 754_J 756_J 757_J 
0.068 1.0 754_K 755_K 756_K 757_K 
0.082 0.8 754_L 755_L 756_L 757_L 758_L 

0.10 0.7 754_M 755_M 756_M 757_M 758_M 
0.12 0.6 754_N 756_N 757_N 759_N 
0.15 0.5 754_0 756_0 757_0 759_0 
0.18 0.4 755_P 757_P 758_P 

0.22 0.35 755_0 757_0 758_0 
0.27 0.3 755_R 757_R 759_R 
0.33 0.3 757_S 759_S 
0.39 0.25 758_T 

0.47 0.25 758_U 
0.56 0.2 758_V 
0.68 0.2 758_W 
0.82 0.15 759_X 
1.0 0.15 759_Y 

* When ordering, fill in blank with C, G or H to specify capacitance tolerance (C = ±5%, G = ±10%, H = ±20%). 

For additional information, contact your AT&T Account Manager, or call: 
D AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1019 



CAPACITORS 1500 

ATlaT CAPACITORS 
Miniature Metallized Film Capacitors - 761 Type (Mini-Tubular) 

Specifications 

• Temperature range: -40 to +85"C without derating. 

• Capacitance: requirements apply at 1 kHz and 25"C. 

• Effective series resistance (at 100 kHz): see Table 2. 

• Insulation resistance: minimum of 5,000 MO • /-IF (but need not 
exceed 30,000 MO) at 25"C after 1-minute electrification at 
100 Vdc (except 50 Vdc for capacitors with working voltage 
rating of 50 Vdc). 

• Lead pull: will withstand a tensile force of 5 pounds applied 
along each lead for 5 seconds. 

• Life test: twice rated voltage at 85"C for 250 hours. 

• Humidity resistance: rated voltage at 65"C and 85% relative 
humidity for 144 hours. 

Ordering Information 

Order by part number as listed in Table 2. The part number con
sists of the type number (761), letter for capacitance tolerance (C, 
±5%; G, ± 10%), and nominal capacitance value in microfarads 
(/-IF), followed by the letter 'I" to indicate reel taping, when 
applicable. The 761 Type Capacitors can be furnished with reel 
taping for all nominal capacitance values. 

Outline Diagram 
(Dimensions in Inches) 

0.025 

f=r=4h 
L~~~j I 

)4----3.2 MIN~ 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·1020 For manufacturers' sales offices, see yellow pages EEM 1988 



CAPACITORS 1500 

AT.T CAPACITORS 
Miniature Metallized Film Capacitors - 761 Type (Mini-Tubular) 

Table 2. 761 Type Capacitors 

Maximum 
Part No. Working Effective D 

Nominal 
Capacitance Tolerance 

Voltage Series Maximum 
Capacitance Rating Resistance Diameter 

(IlF) ±5% ±10% (Vdc) (0) (inch) 

0.0022 761C.0022UF 761G.0022UF 300 24 0.20 
0.0027 761G.0027UF 761G.0027UF 300 24 0.20 
0.0033 761C.0033UF 761G.0033UF 300 20 0.20 
0.0039 761C.0039UF 761G.0039UF 300 20 0.20 

0.0047 761G.0047UF 761G.0047UF 300 19 0.20 
0.0056 761G.0056UF 761G.0056UF 300 18 0.20 
0.0068 761G.0068UF 761G.0068UF 300 17 0.20 
0.0082 761G.0082UF 761G.0082UF 300 16 0.20 

0.010 761C.010UF 761G.010UF 300 16 0.20 
0.012 761C.012UF 761G.012UF 300 12 0.20 
0015 761G.015UF 761G.015UF 300 12 0.20 
0018 761C.018UF 761G.018UF 300 10 0.20 

0.022 761C.022UF 761G.022UF 300 8 0.20 
0.027 761C.027UF 761G.027UF 200 8 0.20 
0.033 761G.033UF 761G.033UF 200 6 0.20 
0.039 761C.039UF 761G.039UF 200 6 0.20 

0.047 761G.047UF 761G.047UF 200 5 0.20 
0.056 761G.056UF 761G.056UF 200 4 0.20 
0.068 761G.068UF 761G.068UF 100 3.5 0.20 
0.082 761C082UF 761G.082UF 100 3 0.20 

0.10 761C.10UF 761G.10UF 100 2.5 0.20 
0.12 761G.12UF 761G.12UF 100 2 0.20 
0.15 761C.15UF 761G.15UF 50 1.6 0.20 
0.18 761C.18UF 761G.18UF 50 1.4 0.20 

0.22 761C.22UF 761G.22UF 50 1.2 0.21 
0.27 761C.27UF 761G.27UF 50 1.0 0.23 
0.33 761C.33UF 761G.33UF 50 0.8 0.25 
0.39 761C.39UF 761G.39UF 50 . 0.7 0.28 
0.47 761C.47UF 761G.47UF 50 0.6 0.29 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1021 



CAPACITORS 1500 

ATs.T CAPACITORS 
Standard Metallized Film Capacitors - 741 Type (Box) 

Specifications 

• Temperature range: -40 to +85"C without derating. 

• Capacitance: requirements apply at 1 kHz and 25OC. 

• Effective series resistance (at 100 kHz): see Table 4. 

• Insulation resistance: minimum of 5,000 MO • /LF at 250C after 
1-minute electrification at 100 Vdc. 

• Lead pull: will withstand a tensile force of 5 pounds applied 
along each lead for 5 seconds. 

• Life test: twice rated voltage at 85"C for 250 hours. 

• Humidity resistance: rated voltage at 65"C and 85% relative 
humidity for 144 hours. 

Ordering Information 

Order by part number as listed in Table 4. The part number con
sists of the type number (741) and letter(s) which designate a par
ticular set of values. The 741 Type Capacitors can be packaged in 
250-unit plastic tubes for all nominal capacitance values. 

Table 3. 741 Type Capacitors 

Outline Diagram 
(Dimensions in Inches) 

Maximum 
Maximum Dimensions 

Working Effective T H 
Nominal Capacitance Voltage Series Maximum Maximum 

Capacitance Part Tolerance Rating Resistance Thickness Height 
(/LF) No. (+%) (Vdc) (0) (inches) (inch) 

0.147 741J 20 250 1.0 0.187 0.53 
0.147 741W 20 250 1.0 0.187 0.53 
0.51 741E 5 100 0.30 0.25 0.70 
0.51 741 A 10 100 0.30 0.25 0.70 

0.55 741H 10 100 0.25 0.187 0.45 
0.825 741K 10 100 0.18 0.187 0.53 
1.0 741B 5 100 0.25 0.25 0.70 
1.0 741F 10 100 0.25 0.25 0.70 

1.47 741L 10 100 0.20 0.30 0.75 
2.15 741C 5 100 0.20 0.30 0.75 
2.15* 741AC 5 100 0.30 0.30 0.75 
2.15 741G 10 100 0.20 0.30 0.75 

2.15 7410 20 100 0.20 0.30 0.75 
2.15* 741 AD 20 100 0.30 0.30 0.75 
2.2 741Y 5 100 0.20 0.30 0.75 
2.2 741AA 10 100 0.20 0.30 0.75 
2.2 741AB 20 100 0.20 0.30 0.75 

* These codes have a minimum insulation resistance requirement of 1000 MO. 

For additional information, contact your AT&T Account Manager, or call: 

LS 
Nom. Spacing 

±0.016 
(inch) 

0.700 
0.800 
0.800 
0.800 

0.700 
0.700 
0.800 
0.800 

0.800 
0.800 
0.800 
0.800 

0.800 
0.800 
0.800 
0.800 
0.800 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·1022 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 

AVX Part Numbering 
System/How to Order 

SkyCap 

CAPACITORS 

AVX Leaded MLCs: Example: SR205A561 FAA 

SR20 5 A 
AVXSlyle 

SI;L '" Dipped Radials 
MR .. ::: MoldedRadials 
MA •• = Molded Axials 
MD._ = 2-Pin Dips 

AVX SR Series 

Voltage 
5"" SOV 
1= 100V 
2 = 200V 

Temperature 
Coefficient 
A = NPO 
C = X7R 
E = Z5U 

561 
Capacitance 
Code 
(Example) 
561 = 560pf 
56 "" 5ig. figures of cap. 
1 = addit. no of zeros 

Conformally Coated Radial Leaded MLC 

F 
Capacitance 
Tolerance 
C = ± .25 pi 
D= ± .Spf 
E = ± .5% 
F = ± 1% 
G::: ± 2% 

Size and Capacitance Specifications 
EIA Characteristic 

AVX SR15 SR20 SR21 SR22 SR27 SR30 

Width .150 .200 .200 .200 .260 .300 

Height .150 .200 .200 .200 .250 .300 

Thickness .100 .125 .125 .125 .160 .150 

Lead Spacing .100 .100 .200 .250 .300 .200 

Lead Diameter .020 .020 .020 .020 .020 .020 

Capacitance Range pf or mfd if 10 000 pf or greater , 
EIA 
TC WVDC SR15 SR20 SR21 SR22 SR27 SR30 

NPO 100 1.0-680 1000-4700 1.0-4700 1.0-4700 1.0-4700 6800-.022 
50 1.0-1000 1500-6800 1000-6800 1000-6800 1000-6800 .01-.022 

X7R 
100 470-6800 .01-.068 1000-.068 1000-.068 1000-.068 .1-.33 
50 470-.022 .033-.15 1000-.15 1000-.15 1000-.15 .22-1.0 

Z5U 
100 .01 .047-.1 .01-.1 .01-.1 .01-.1 .15-.47 
50 .01-.047 .1-.33 .01-.33 .01-.33 .01-.33 .15-1.5 

DipGuard AVX MD Series 
Molded dual-in-line MLC 

A 
Failure Rate 
A::: Standard 

1500 

A 
Leads 

A::: Standard 
T = Trimmed 

Dimensions' inches 
SR40 SR50 

.400 .500 

.400 .500 

.150 .200 

.200 .400 

.020 .025 

SR40 SR50 

.033-.047 .01-.068 

.033-.068 .01-0.1 

.39-.47 .33-1.0 
1.0 1.0-2.7 

.68-1.0 1.0-2.2 
2.2-3.3 1.0-4.7 

Size Specifications Capacitance Range pf or mfd if 10,000 pI or greater J 
AVX MDOl 

Length .260 

Height .135 max 

Height .165 max 

Thickness .098 max 

Spin Guard 

AVX SA10 SA20 

(L) .170 .260 

Diameter .100 .100 

Lead Diameter .019 .019 

EEM 1988 

MD02 

.260 

.165 max 

.195 max 

.098 max 

SA30 

.290 

.150 

.019 

MD03 EIAITC WVDC MDOl 

.260 NPO 100 10-150 
50 220-3300 

.290 max 

.320 max 
X7R 

100 220-.01 
50 .15-.1 

.098 max Z5U 
100 -
50 .Q1-.47 

AVX SA Series - Conformally Coated Axial 
Leaded MLC 

Capacitance Range pI or mId if 10 000 pI or greater 

SA40 WVDC SA10 SA20 

.400 200 1.0-120 -

.150 NPO 100 150-820 1000-1500 

.019 
50 1000 1800 

200 220-470 -
X7R 100 560-6800 8200-.018 

50 8200-.022 .027-.047 

Z5U 
100 .01-.022 033-.047 
50 .01-.1 .1 

For manufacturers' sales offices, see yellow pages 

MD02 MD03 

- -
4700-.01 -

- -
.15-.22 .33-1.0 

- -
- .68-1.0 

SA30 SA40 

- -
1800-3900 4700-6800 
4700 8200-12,000 

- -
.022-.047 .056-.1 
.056-.1 .12-.33 

.068-.1 .15-.22 

.15-.33 .47-1.0 

A·1023 



1500 CAPACITORS 1500 

( 
AVX Chip MLC: Example: 08055A101FA1050R 

0805 5 A 101 F A 1 050 
AVX Part Numbering 
System/How to Order ChlpSI .. 

(L"xW") 
0805 

Voltage 
50V = 5 
l00V = 1 
200V = 2 

~ 
NPO=A 
X7R = C 
Z5U = E 

Capacitance 
Code 
(2 significant 
digits + no. 

Capacitance Failure Rate 
Tolerance A '" Standard 
D=±.5pf 

Terminations 
1 == Palladium/ 

Silver 

Thickness 
Max thickness 

in mils 

R 
Pacf<aglng 
R = Reel 
B = Bulk 

etc. F", ± 1% 
of zeroes) G = ±2% 

MLC Chips 

Dimensions' Inches 

SIZE 0805 1206 1210 
Length .080 ± .010 .120 + .010 .125 + .010 

Width .050 ± .010 .060 ± .010 .095 + .010 

Thickness .050 .050 .050 

Terminal .020 + .010 .020 ± .010 .025 + .010 

Capacitance Range pI or mId II 10,000 pI or greater 

NPO 
100 1.0-680 10-1800 100-3300 
50 1.0-1000 10-3300 100-4700 

X7R 
100 100-8200 1000-.012 1000-.027 
50 100-.033 1000-.10 1000-.15 

Z5U 50 2700-.068 2700-.18 4700-.33 

NOTE: lor 0504, 1005,0907, 1505, 1805, 1808,2321,2224, contact the factory 

Microwave MLCs 
Case Length 

AQ11 .055 ± .015 
(1.40 + .381) 

AQ12 .055 ± .025 
(1.40 + .635) 

AQ13 .110 ± .020 
(2.79 ± .508) 

AQ14 .110 + .035 - .020 
(2.79 + .889 - .508) 

Microwave SLCs . 

Where to Order: 

Case Size, in. (mm.) 
Approximate 
Dimensions: 

~"--7IfI'<- Termination 

~"'---(Fine grained high density 
ceramic dielectric) 

2"" Solder 
T =- Plated Nil 

Solder 
Plated 

1812 
.175 ± .010 

.125 + .010 

.050 

.025 ± .010 

330-.047 
330-.010 

.010-.047 

.010-.33 

8200-.68 

Width 

.055 ± .015 
(1.40 + .381) 

.055 ± .015 
(1.40 ± .381) 
.110 ± .020 

(2.79 + .508) 

.110 ± .020 
(2.79 ± .508) 

Case LW 

GHOl .015 (.381) 
GH02 .025 (.635) 
GH03 .035 (.889) 
GH04 .050(1.27) 
GH05 .070 (1.78) 
GH06 .090(.229) 

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Conway, SC 29526 Tel: (803) 293-4404 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex: 858473 
AVX Asia Limited, Hong Kong Tel: 3-689-171-5 Telex: 49576 AVX AS HX 

A·1024 For manufacturers' sales offices, see yellow pages 

1825 
.185 ± .010 

:250 ± .010 
.050 

.025 + .010 

1800-.012 
1800-.018 

.033-.10 
.033-.68 

.027-1.5 

Thickness 

.028/.057 
(.71111.45) 

.0281.057 
(.711/1.45) 

.0581.102 
(1.47/2.59) 

.058/.102 
(1.47/2.59) 

THK 

.005 (.127) 

.005 (.127) 

.006(.152) 

.007(.178) 
.008(.203) 
.010 (.254) 

EEM 1988 



CAPACITORS 

AVX Leaded MLCs: Example: SR205A561 FAA 

MROS 5 A 561 F A A AVX Part Numbering 
System/How to Order Voltage 

5 = 50V 
Temperature 
Coefficient 
A = NPO 

Capacitance Capacitance Failure Rate Leads 
Code Tolerance A = Standard A = Standard 

1 '" 100V 
2 = 200V 

(Example) C = ± .25 pi T = Trimmed 
C = X7R 561 = 560pf D = ± .5pf 
E = Z5U 56:: 5ig. figures of cap E = ± .5% 

-M-o-l-d-e-d-R-a-d-i-a-ls----,..-'lV-X-M-R-s-e-r-ie-s-----_1 =_ad_dt._nOO_fze_ros __ ~=_= ~_:_~/------:~~_ 
Molded Radial Lead Capacitors ,/?;;ir// 

Dimensions' Inches 
AVX MR04 MA05 

Length .190 .190 

Width .190 .190 

Thickness .090 .090 

Lead Spacing .100 .200 

Lead Diameter .025 .025 

Tolerances ± .254 mm (± .010"). Lead diameter ± .05 mm (± .002") 
Capacitance Range - pI or mId il 10,000 pI or greater 

200 1-1000 1-1200 
NPO 100 1-4700 1-4700 

150 1-8200 1-8200 

200 100-.015 100-.015 
X7R 100 100-.056 100-.056 

50 100-.12 100-.120 

Z5U 
100 .010-.22 0.10-.22 
50 .010-.39 .010-.39 

MR06 

.290 

.290 

.090 

.200 

.025 

1500-3900 
5600-.015 
.010-.18 

.018-.039 

.068-.15 

.15-1.0 

.27-.68 

.47-1.0 

MA07 MROS 

.490 .490 

.490 .490 

.140 .240 

.400 .400 

.025 .025 

2200-.015 3900-.027 
2200-.068 3900-.12 
2200-.10 3900-.27 

5600-.18 .01-.33 
5600-.47 .01-4.7 
5600-3.3 .01-5.6 

.1-2.7 .18-4.7 

.1-4.7 .18-10.0 

Molded Axials AVX MA Series ~ Molded Axial Leaded MLC 
Dimensions: Inches 

AVX MAlO MA20 MA30 MA40 

Length .160 + .010 .250 + .010 .240 + .010 .390 + .010 

Diameter .090 ± .010 .090 ± .010 .130 + .010 .140 + .010 

Lead Diameter .019 + .002 .019 + .002 .019 + .002 .025 + .002 

Capacitance Range pf or mfd if 10 000 pI or greater 

MAlO MA20 MA30 MA40 

200 1.0-180 82-330 120-1200 180-1800 
NPO 100 1.0-820 82-1500 120-4700 180-6800 

50 1.0-1000 82-1800 120-5600 180-.012 

200 220-1200 220-2700 560-6800 1000-.022 
X7A 100 220-6800 220-.018 560-.047 1000-.10 

50 220-.022 220-.056 560-.10 1000-.27 

200 1000-4700 330-.012 5600-.027 .01-.068 
Z5U 100 1000-.022 3300-.047 5600-.1 .01-.22 

50 1000-.10 3300-.12 5600-.47 .01-1.0 

Where to Order: 
AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 
AVX Corporation, Conway, SC 29526 Tel: (803) 293-4404 
AVX Corporation, Olean, NY 14760 Tel: (716) 372-6611 TWX: 510-245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex: 858473 
AVXAsia Limited, Hong Kong Tel: 3-689-171-5 Telex: 49576 AVXAS HX 

MA50 MA60 

.500 + .020 .690 + .020 

.250 + .015 .350 ± .015 

.025 + .002 .025 + .002 

MA50 MA60 

1000-8200 3300-.033 
1000-.033 3300-.10 
1000-.056 3300-.15 

3300-.068 .01-.33 
3300-.33 .01-1.0 
3300-1.0 .01-3.3 

.033-.18 .1-.82 
.033-.56 .1-2.7 
.033-2.2 .1-8.2 

1500 
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CAPACITORS 

B 
Caaeslze 

335 
C8pac1tance value 
Picolarad code: 1 st two 
d~i1s rep~nt sign~cant 
figures 3rd dig~ represents 
murupl~r (number of zeros 
10101101'/) 

Solid Thntalum Chip TAl 
Meets or exceeds the requirement of EIA Standard QC 300801/US001 

Dimensions mm (inches) 

r.==L~ ~w-1 

R1rlIEJ 
Code L+D:~I:'~1 w + ~:~:'OO:I H+D:m'~1 w1 ±D.l(D.IIII4) 

-0.10.004 -0.10.l1li4 -O.ID.DD4 
A 3.20.126 1.60.063 1.60.063 1.20.047 
B 3.50.138 2.80.110 1.90.075 2.20.087 
C 6.00.236 3.20.126 2.60.102 2.20.087 
0 7.30.287 4.30.169 2.90.114 2.4 0.094 

A+~:~:·D1~1 &Mill 
-0. 0.008 
0.80.031 1.10.043 
0.80.031 1.4 0.055 
1.30.051 2.90.114 
1.30.051 4.4 0.173 ~ ~w,~ Notes. Manufactunng dimenSions are mm. Impen~ dimensions are for reference on~. W, dlmenslOil appl~s to the 

termination width for A dimension only. Stand off (RI is 0.1 ± 0.1 (0.004 ± 0.0041 

Solid Thntalum Resin Dipped TAP 
Dimensions mm (inches) max. 

Calle H H 0 Code H 0 
A 8.5 0.33 7.0 0.28 4.5 0.18 J 13.0 0.51 8.0 0.31 
B 9.0 0.35 7.5 0.30 4.5 0.18 K 14. 0.55 8.5 0.33 
C 10.0 0.39 8.5 0.33 5.0 0.20 l 14.0 0.55 9.0 0.35 
0 10.5 0.41 9.0 0.35 5.0 0.20 M 14.5 0.57 9.0 0.35 
E 10.5 0.41 9.0 0.35 5.5 0.22 N 16.0 0.63 9.0 0.35 
F 11.5 0.45 10.0 0.39 6.0 0.24 P 17.0 0.67 10.0 0.39 
G 11.5 0.45 10.0 0.39 6.5 0.26 R 18.5 0.73 10.0 0.39 
H 12.0 0.47) 10.5 0.41 7.0 0.28 

H, refers to H dimenSion on S wire only. 

Solid Thntalum Molded Axial TAR 
Dimensions mm (inches) max. 

Cae 
±O.JtO.D11 + •• ~D.D11 ±G.attO.021 1:1• Size 

Q 6.350.25 2.160.085 0.50.02 0.20 
R 7.40.29 2.50.10 0.50.02 0.25 
S 8.60.34 4.30.17 0.50.02 0.52 
W 10.4JP.411 4.~(O.ln . 0.M!J.02L 0.53 tD'j ~25t=L-l 

8 ~ ~ + Capacitance range (Letter denotes case code)· 

I d 

Polarity mark 

~itance 
Rated voltage d.c. (VAl 

6.3V IOV 16V rov 'lIN 35V 
0.1 Q 
0.12 Q 
0.15 Q 

0.18 Q 
0.22 Q 
0.27 Q 

0.33 Q 
0.39 Q 
0.47 Q 

0.56 Q R 
0.68 Q R 
0.82 Q R 

1500 

Tantalum Capacitors 
M 

Tape and reel 
conllguratlon 
(see talifeon page 9) 

016 LI 
Rated d.c. voltage Capecllance 
code tolerance 

(M ~ ±20%, 
K ~ ±10%) 

Capacitance range (Letter denotes case 
code)· 

~ritance 
Rated voltage d.c. (V,.) 

4V 6.3V 10V 16V 'lOV 25V 35V SOV 
0.1 A A 
0.15 A B 
0.22 A B 
0.33 A B 
0.47 A B C 
0.68 A B C 
1.0 A B C 
1.5 A B C D 
2.2 A B B C D 
3.3 A B C CID D 
4.7 B C C CID D D 
6.8 B C CID D 0 

10 B C CIO 0 0 
15 C CID 0 0 
22 C CIO 0 0 
33 C 0 0 
47 0 D 0 
68 0 D 

100 0 0 

Capacitance range (Letter denotes case 
code)· 

rce Rated voltage d.c. (Val 
6.3V IOV 16V rov 25V 35V 

0.1 A 
0.15 A 
0.22 A 
0.33 A 
0.47 A 
0.68 A 
1.0 A A A 
1.5 A A A A 
2.2 A A A A B 
3.3 A A A B B C 
4.7 A A B C C E 
6.8 A B C 0 0 F 

10 B C 0 E E F 
15 C 0 E F F H 
22 0 E F H H K 
33 E F F J J M 
47 F G J K M N 
68 G H l N N 

100 H K N N 
ISO K N N 
220 M P R 
330 P R . lJalues outside thiS standard range 11)11\' be available on request 

without appropriate release or qualHication. 

SOV 
A 
A 
A 
A 
A 
B 
C 
0 
E 
F 
G 
H 
J 
K 
l 

AVX reserves the right to supply capac~olS to a tighter specification 
\han that ordered. 

Capacitance range (Letter denotes case 
code)· 

~nce 
Rated voltage d.c. (VAl 

6.3V IOV 16V 20V 
1,0 Q 
1.2 Q 
1.5 Q Q 
1.8 Q R 
2.2 Q Q R 
2.7 Q R R 
3,3 Q Q R R 
3.9 Q R R R 
4,7 Q R R R 
5.6 R R R S 
6 .• R R R S 
8.2 R R S S 

10 R R S S 
12 R S S W 
15 R S S W 
18 S S W W 
22 S S W W 
27 S W W 
33 S W W 
39 W W 
47 W W 
56 W 
68 W 

Hems shown In bold type are preferred E6 values. 
SOV Range avaItable on request. 

25V 
Q 
R 
R 
R 
R 
R 
R 
S 
S 
S 
S 
S 
S 
W 
W 

35V 
R 
R 
R 
S 
S 
S 
S 
S 
S 
W 
W 
W 
W 
W 

Available thru Distribution 

AVX Corporation, Myrtle Beach, SC 29577 Tel: (803) 448-9411 TWX: 810-661-2252 AVX Corporation, Olean, NY 14760 Tel: (716) 372.oo11lWX: 510,.245-2815 
AVX Limited, Aldershot, England Tel: (0252) 312131 Telex: 858473 AVX, Hong Kong Tel: 011-852-3--633303 Telex: 49576 AVXASHX 

A·1026 For manufacturers' sales offices, see yellow pages EEM 1988 



Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capadtive Reactance: The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
CuF) 1 microfarad (,uF) = 1,000,000 
picofarads (pF) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particularly important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as <lei for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the del, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and I or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erated at 25°C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25°C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25°C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (0/0) from the norm of 25 ° C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi-

Mnlti- lOpF or Over Coefficient ficanl Mnlti-
Color Digit plier less lOpF Class :2 ppmoC Figure plier 

Black 0 1 ±2.0pF ±20% ±20% ° 0.0 1-1 

Brown 1 10 ±O.lpF ±1% -33 -10 

Red 2 100 ±2'10 -75 1.0 -100 

Orange 3 1000 ±3'10 -150 I 
1.5 I -1000 

Yellow 4 10000 +100% -0% -220 2.0 : -10000 

Green 5 ±0.5pF ±5'10 ±5'10 -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet ,7 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -1500 +1000 

White 9 0.1 ±1.0pF ±10% ±10% +100 to -750 • +10000 

Silver I 
I 

Gold 



1500 CAPACITORS 1500 

@ BRADFORD CERAM.IC POWER CAPACITORS 

A·1028 

PARTNU ERS AND ORDERING INFORMATION 

Capacitance Tolerances 
Style Range (pF) (%) 

WATER COOLED POWER CAPACITORS 
TWXF95 x 162 100 - 2500 20-10 

TWXF95 x 187 1000 20-10 
TWXF95 x 220 5000 20-10 

TWXFll0 x 250 5000 20-10 

TWXF135 x 218 4000 20-10 

TWXF135 x 250 5000 20-10 

TWXF135 x 272 6000 20-10 

TWXF135 x 285 5000 20-10 
TWXF165 x 270 7600 20-10 

TWXF165 x.420 10000 20-10 

PLATE CAPACITORS WITH SMALL RIM 

FP.20 

to 

FP.200 

4.7 - 6000 
0.5pF 

to 
20% 

Rated Voltage 
(kVp) 

14 

14 

12 

14 

16 

16 

16 

20 

16 

18 

2 ... 8 

PLATE CAPACITORS WITH CONTOURED RIM 

P.20 

to 

P.200 

5.6 -10000 

FEED-THROUGH CAPACITORS 

D.16x30 

to 15 - 2500 

D. 50 x 180 

0.5 pF 
to 

20% 

20-10-5 

5 ... 15 

3 ... 20 

Rated Power Rated Current 
(kVA) (Arms) 

1000 ... 1500 150 

1500 150 

1275 150 

2000 200 

2500 250 

2830 250 

2830 250 

3000 250 

3000 300 

2500 250 

3 ... 60 5 ... 20 

5 ... 140 5 ... 100 

1.5 ... 60 5 ... 50 

High Voltage Applications for Bradford ceramic power capacitors include: RF generators for induction 
heating and dielectric heating· HF transmitters· RF suppression (feed-throughs) • X-Ray equipment 
• Electrostatic powder spraying· Special design capabilities available. 

For complete information, contact: 
BRADFORD ELECTRONICS, INC., 109 Alfred Street, Biddeford, ME 04005 • Phone (207) 284-5695 

For manufacturers' sales offices, see yellow pages EEM 1988 
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(@. BRADFORD CERAMIC POWER CAPACITORS 
PART NUMBERS AND ORDERING INFORMATION 

Style 
Capacitance 
Range(pF) 

Tolerances 
(%) 

TUBULAR RIMMED CAPACITORS 

R. 12 xB.5 

to 

R. 45 x 120 

3 - 2500 
0.5 pF 

to 
20% 

Rated Voltage Rated Power Rated Current 
(kVp) (kVA) (Arms) 

2 ... 11 0.5 ... 60 4 ... 50 

POT CAPACITORS WITH CONTOURED RIM 

T. 20 x 30 

to 10 - 4000 

T. 85 x 120 

BARREL CAPACITORS 

TO. 16 x 10 

to 1.5 -100 

TO. 25 x 16 

20-10-5 

0.5 pF 
to 

20% 

6 ... 15 

5-9 

2.5 ... 50 6 ... 15 

0.B ... 2.5 5 -10 

HIGH VOLTAGE CERAMIC CAPACITORS 

Capacitance Tolerances Rated Voltage Rated Power Rated Current 
Style Range (pF) (%) (kV) (kVA) (Arms) 

HIGH VOLTAGE 

HPA/HPD 350-5000 20 20 6 

HPB/HPC 350- 5000 20 20 6 

750-1500 20 
HR 2.B 

2000- 5000 +50-20 

For complete information, contact: 
BRADFORD ELECTRONICS, INC., 109 Alfred Street, Biddeford, ME 04005 • Phone (207) 284-5695 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1029 



I. Capacitance (farads) 

English: C = .224 K A 
tD 

Metric: C = .0884 K A 
tD 

II. Energy stored in capacitors (Joules, watt-sec) 

E = % CV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance of a capacitor (ohms) 

Z = vi R,2 + (Xc - XIV 
Where Rs ;:::: ESR 

V. Capacitive Reactance (ohms) 

X - 1 
c = 2'7rfC 

VI. Inductive Reactance (ohms) 
XL = 27rfL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90° 
Ideal Inductors: Current lags voltage 90° 
Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 

DF = tanS (loss angle) = . ESR X, 
(2 7r fC) (ESR) 

IX. Power Factor 
PF = Sine 8 (loss angle) = Cos <p (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) , 

Q = Cotan 8 (loss angle) = _1_ 
DF 

Metric prefixes: Symbols: 
Pi co X 10-12 K = Dielectric Constant 
Nano X 10-9 A = Area 
Micro X 10-6 to = Dielectric thickness 
Milli X 10-3 V = Voltage 
Deci X 10-1 t = time 
Deca X 10 Rs = Series Resistance 
Kilo X 103 f = frequency 
Mega X 106 

Giga X 109 

Tera X 1012 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) Of 7r fC) 

XII. Power Loss (watts) 
Power loss = (2 7r fCV2) (DF) 

XIII. KVA (Kilowatts) 
KV A = 2 7r fCV2 X 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2il x 106 
C25 (T t - 25) 

XV. Cap Drift (%) 

C.D. = Cl- C2 x100 
C1 

XVI. Reliability of Ceramic Capacitors 

~ = (~Jx 
Lt Vo 

XVII. Capacitors in Series (current the same) 

Any number: _1_=_1_+_1 ____ +..L 
CT C1 C2 CN 

Two: 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + C, 

XIX. Aging Rate 

A.R. = % i1 C I decade of time 

XX. Decibels 

L = Inductance 
8 = Loss angle 
<p = Phase angle 

db = 20 log ~ 
V2 

Lt = Test life 
Vt = Test voltage 

x + y = Exponent effect of volt
age and temp 

V 0 = Operating voltage 
T t = Test temperature 
To = Operating 

Lo = Operating life temperature 



Component Research Company is recognized as 
the leader in hermetically sealed high reliability 
plastic film capacitors. These capacitors see large 
usage in military, aerospace, space, medical and 
oil well logging industries. Established in 1959, 
Component Research Company has gained in
dustry wide recognition for outstanding technical 
expertise, unsurpassed quality and excellent 
service. 

Since the early sixties, Component Research 
Company capacitors have been used in every 
U.S. space program. Many of the innovations 
developed and produced by Component Re
search have resulted in new military specifica
tions such as M I L-C-83421, M I L-C-39022/9 and 
MIL-C-87217. 

Quality is assured by the strictest adherence to all 
specification requirements and state-of-the-art 
manufacturing and testing methods. To this end, 
Component Research maintains a complete mili
tary approved environmental testing laboratory 
with capabilities for vibration, shock, accelera
tion, thermal shock, burn-in, moisture resistance, 
barometric pressure, solderability, resistance to 
solvents, hermeticity and radiographic testing. 
This quality system is approved to MIL-Q-9858 
and MIL-STD-790. A calibration laboratory com
plying to MIL-STD-45662 is also maintained. 

I n addition to the standard line of hermetically 
sealed film capacitors, Component Research 
Company designs and manufactures capacitor 
networks, high current capacitors, feedthrough 
capacitors and other custom capacitors. 

TABLE OF CONTENTS 
39 PAGE CATALOG W 

PAGE 
NUMBER 

CAPACITOR SELECTION GUIDE 2 

ORDERING INFORMATION 4 
SCREENING FOR 
MOMENTARY BREAKDOWNS 5 

A12 Metallized Polycarbonate 
Qualified to MIL-C-834211l 6 

G12 Reduced size 
Metallized Polycarbonate 10 

P12 Metallized Polycarbonate 
with A.C. burn-in 14 

C15 Metallized Polypropylene 
Qualified to MIL-C-83421/2 18 

A19 Miniaturized 
Polyphenylene Sulfide 20 

J 11 Metallized Teflon 22 

Hll High Temperature 
Metallized Teflon 25 

J93 Polystyrene 27 

A52 Foil Polycarbonate 30 

B52 Foil Polycarbonate 32 

B 12 Metallized Polycarbonate 34 

B55 Foil Polypropylene 36 

B15 Metallized Polypropylene 38 

Com ponent Resea rch -IR~ 1655 26TH ST. • SANTA MONICA, CA 90404· (213) 829-3615 TWX, (910) 343-6864 

EEM 1988 For manufacturers' sales offices, see yellOW pages COMPONENT RESEARCH PG 1 A·1031 



1500 CAPACITORS 

Component Research ~RI-

AXIAL LEAD AXIAL LEAD AXIAL LEAD 
METAL CASE METAL CASE METAL CASE 

MIL-C-834211l 
FAILURE RATE "S" 

- 65'C to 125' - 65'C TO 125' - 65'C to 125'· 
WITH DERATING WITH DERATING WITH DERATING 

- 65'C to 125' -65'C to 125' -65'C to 125' 

.001 TO 27 /LF .001 TO 8.2 /LF .001 TO 27 /LF 

30,50, 100, 30,50, 50, 100, 
200,400 100, 200 200,400 

22,36,60, 22,36, 36,60, 
120,240 50, 120 120, 240 

300,000 100,000 200,000 
MEGOHMS x /LF MEGOHMS x /LF MEGOHMS x }'F 

.15% MAX @ 1 KHz .15% MAX @ 1 KHz .l5% MAX @ 1 KHz 
@O.lKHz @0.1 KHz @0.1 KHz 
VALUES> l}'F VALUES> l}'F VALUES> l}'F 

.1% MAX. . 1% MAX. .1% MAX . 

TIMING CIRCUITS TIMING CIRCUITS A.C. APPLICATIONS 
FEEDBACK CIRCUITS FEEDBACK CIRCUITS FEEDBACK CIRCUITS 
FILTERING FILTERING FILTERING 
DECOUPLING DECOUPLING DECOUPLING 

AXIAL LEAD AXIAL LEAD AXIAL LEAD 
METAL CASE METAL CASE METAL CASE 

- 65'C TO 125' - 65'C TO 200' -65'C TO 85' 

- 65'C TO 125' - 65'C TO 200' -65'C TO 85' 

.001 TO 2}'F .001 TO 2}'F .001 TO 2.7 }'F 

AXIAL LEAD 
METAL CASE 

MIL-C-8342112 
FAILURE RATE "M" 

- 65'C to 105' 
WITH DERATING 

- 65'C to 105' 

.056 TO 20 /LF 

100, 200, 
400 

60, 120, 
240 

300,000 
MEGOHMS x }'F 

.07% MAX @ 1 KHz 
@ O.l KHz 
VALUES> l}'F 

.02% MAX . 

POWER SUPPLY 
FILTERING 

AXIAL LEAD 
METAL CASE 

- 65'C TO 125' 
WITH DERATING 

- 65'C TO 125' 

.001 TO .47 }'F 

1500 

CARACITOR 
SELECTION 
GUIDE 

RADIAL LEAD 
CERAMIC CASE 

- 65'C to 125' 

- 65'C to 125' 

.0005 TO .056 /LF 

50, 100, 200, 
300,400 

36,60, 120, 
180,240 

100,000 
MEGOHMS x }'F 

.l5% MAX @ 1 KHz 

.l% MAX. 

TIMING CIRCUITS 
FEEDBACK CIRCUITS 
FILTERING 
DECOUPLING 

AXIAL LEAD 
METAL CASE 

- 65'C TO 100' 

-65'C TO 100' 

.033 TO .82 }'F 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET. SANTA MONICA, CALIF. 90404· (213) 829-3615. TWX (910) 343-6864 
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1500 CAPACITORS 

Component Research -IR~ 

36,60, 60,120, 
120, 240 180,240 

1,000,000 100,000 1,000,000 100,000 
MEGOHMS x /,-F MEGOHMS x /,-F MEGOHMS x /,-F MEGOHMS x /,-F 

.05% MAX @ 1 KHz .1% MAX@ 1 KHz . 02% MAX @ 1 KHz .25% MAX @ 10 KHz 
@ 0.1 KHz @ 0.1 KHz @ 0.1 KHz 
VALUES> I/,-F VALUES> l/,-F VALUES> 1/'-F 

.01% MAX. . 01% MAX. .02% MAX . .15% MAX. 

SAMPLE AND HOLD HIGH TEMPERATURE SAMPLE AND HOLD PULSE CURRENT 
INTEGRATOR HIGH STABILITY SNUBBER 
CRITICAL TIMING TIMING 

METALLIZED FOIL 
POLYCARBONATE POLYPROPYLENE 

AXIAL LEAD AXIAL LEAD 
METAL CASE METAL CASE 

-65'C TO 100' -65'C TO 85' 

- 65'C TO 100' -65'C TO 85' 

.01 TO 1.2/,-F .033 TO .82 /,-F 

600,800 600,800 

400,600 400,600 

100,000 100,000 
MEGOHMS x /,-F MEGOHMS x /,-F 

.5% MAX @ 10 KHz .05% MAX @ 10 KHz 

. 15% MAX. . 05% MAX . 

HIGH VOLTAGE PULSE CURRENT 
FILTERING SNUBBER 

HIGH VOLTAGE 

1500 

CAPACITOR 
SELECTION 
GUIDE 

400,600 

100,000 
MEGOHMS x /,-F . 

.25% MAX @ 10 KHz 

.15% MAX. 

PULSE CURRENT 
SNUBBER 
HIGH VOLTAGE 

METALLIZED 
POLYPROPYLENE 

AXIAL LEAD 
METAL CASE 

-65'C TO 85' 

-65'C TO 85' 

.01 TO 1.2/,-F 

600,800 

400,600 

100,000 
MEGOHMS x /,-F 

.05% MAX @ 10 KHz 

.05% MAX . 

HIGH VOLTAGE 
FILTERING 
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1500 CAPACITORS 1500 

Component Research ~R~ 
ORDERING 

INFORMATION 

MILITARY APPROVALS 

Component Research Company is qualified 
to the following Military specifications: 

o MIL-C-8342111 

o MIL-C-8342112 

o M I L-C-39022/7 

o M I L-C-39022/9 

o M I L-C-390221l0 

o MIL-C-872171l 

SALES INFORMATION 

Standard products listed in the catalog may 
be ordered by contacting our sales office. 

PHONE: 

TELEFAX: 

TWX: 

MAIL: 

TERMS 

(2)3) 829-3615 

(213) 829-9584 

(910) 343-6864 

1655 26th Street 
Santa Monica 
CA 90404-4090 
Attention: Sales 

Net 30 upon approval by our credit dept. 
Minimum order is $40, $20 per line item, 
All shipments are FOB Santa Monica_ 

PATENT INFORMATION 

Component Research capacitors are ex
clusively manufactured under one or more 

of the following patents: 3,238,428; 
3,260,906; 3,920,063; 3,506,895; 
3,539,886; 3,603,849; 4,587,144. Addi
tional patents pending. 

APPLICATIONS ASSISTANCE 

Our applications engineers are recognized 
as the most knowledgeable in the industry. 
Please call our applications department for 
any requirement that is not covered in our 
catalog. 

CUSTOM CAPACITORS 

Component Research designs and man
ufactures thousands of custom capacitors 
for special applications. These custom de
signs include: 

Capacitor networks 

Capacitor standards 

Feedthrough capacitors 

Matched sets 

Special Temperature 

Coefficient capacitors 

High temperature capacitors 

Special hermetic packages 

for high vibration 

High current capacitors 

tested at high frequencies 
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1500 CAPACITORS 1500 

Component Research ---fR~ 

VOLTAGE TEMPERATURE 
SCANNING FOR 

CAPACITOR FAULTS 

SCREENING FOR LOW VOLTAGE MOMENTARY BREAKDOWNS 

In recent years some concern has arisen over 
the use of metallized polycarbonate capacitors 
in low voltage applications. The cause for this 
concern is due to a phenomenon existing in these 
capacitors known as "momentary breakdown." 
Testing in our laboratories has shown that other 
metallized dielectrics such as polypropylene, 
polysulfone, and polyester exhibit this same 
failure mode, as well. In addition, screening done 
by Component Research Company on a number 
of hi-rei ceramic capacitors has shown similar 
failures. 

Programs such as Atlas and Voyager have 
experienced capacitor failures which have been 
attributed to momentary breakdown. These 
costly failures have demonstrated a real need 
for further investigation into this phenomenon. 

Component Research Company as a manu
facturer of established reliability plastic film 

capacitors has been involved in screening ca
pacitors for momentary breakdown since its in
involvement in the Viking program in 1973. 

Considerable work has been done to develop 
effective screening methods to eliminate those 
capacitors that will possibly exhibit momentary 
breakdown. Component Research Company has 
developed various screening methods to cull out 
those capacitors which can exhibit a possibility 
of momentary breakdown. 

As a result a new military specification, MIL
C-872I7, has been established to define screen
ing procedures to be performed for applications 
in which momentary breakdowns cannot be 
tolerated. 

Please contact our application engineers for 
assistance in choosing the suitable capacitor 
and screen'ing procedure for your requirement. 

TYPICAL VOLTAGE/TEMPERATURE RAMP SCREENING CYCLE 

+IOO°C __ ,....---, 
I 
I 
I 

+25°C __ I 

I 
I 

- 55° C I 

Stabilize capaCitors at at temperature extremes and voltage ramp 3 times 0 to 30VDC and 30 to OVDC while monitoring 
for leakage current. 

This General Radio model 2230 
Component Test System is used 
in conjunction with CRC specially 
designed ramp generators, cycling 
chambers, and interface equip
mentfor voltage/temperature ca
pacitor fault-scanning. 
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1500 CAPACITORS 1500 

Component Research ~R~ 
A 12 METALLIZED 

.. PO LYCA R BONATE 
CAPACITOR 

AC RATED FROM 22VRMS TO 240VRMS AT FREQUENCIES FROM 0 TO 400Hz. RATINGS TO 40KHz AT 
LOWER VOLTAGE RATINGS, -65°C TO +100°C WITH DERATED OPERATION AT 125°C, DC RATED 30VDC 
TO 400VDC. 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AND AC 
SQUARE WAVE TESTS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED 
CONSTRUCTION). 

RS HAVE BEEN THERMAL SHOCK TESTED FOR 1000 CYCLES FROM -65°C to + 125°C, AIR TO 
LIQUID TO LIQUID, SEE THERMAL SHOCK TEST PAGE. 

CAPACITORS OF SAME DESIGN AND CONSTRUCTION HAVE BEEN LIFE TESTED TO 40,000 HOURS, SEE 
40,000 HOUR LIFE TEST DATA PAGE. 

AVAILABLE IN STANDARD TOLERANCES: 0.25%, 0.5%, 1%,2%, 5%, 10%. OTHER TOLERANCES AVAILABLE 
ON REQUEST. 

TYPICAL 
APPLICATIONS 

TEMPERATURE 

% DISSIPATION tN8d:1 III 
FACTOR 

WITH 

TEMPERATURE 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

• FEEDBACK CIRCUITS 

% VOLTAGE 

RATING 

WITH 

• POWER SUPPLY FILTERING 

• GYRO CI RCU ITS 

• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 

TEST RESULTS FOR 
SERIES A12 CAPACI
TORS LIFE TESTED 
FOR 2000 HOURS AT 
10('oC AT 140% OF 
RATED DC VOLTAGE. 

THERE WERE NO 
FAILURES FOR THIS 
TEST. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET - SANTA MONICA CALIF. 90404 - (213) 829-3615. TWX (910) 343-6864 

A-1036 COMPONENT RESEARCH PG 6 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

Component Research -~R~ 
A 12 METALLIZED 

POLYCARBONATE 
CAPACITOR 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes 
axial leads isolated from case, ' 

Capacitors meet all environmental requirements and are qualified to MIL-C-83421/ 1. 

200% rated DC voltage 

-1.0% to + 1.2% 

-0% to -2,5% 

::!:O,25% 

At full rated voltage, derate linearly to 50% of rated 
voltage at 125°C. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time. 

~~~------~~~~~~~~~ ~~~~ 

MINIMUM INSULATION 
RESISTANCE AT RATED 

DC VOLTAGE A12 3,000,000 
Megohms 

2,000,000 
Megohms 

300,000 
Megohms 

20,000 
Megohms 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN 
BY uF TO OBTAIN MINIMUM I.R. 
EX.AMPLE: A 0.5uF, SERIES A12 CAPACITOR AT 
250 C IS 300,000 + 0.5 ~ 600,000 MEGOHMS. 

A12 300,000 200,000 
Megohms-uF Megohms-uF 

1 BURN-IN 
48 hrs. minimum at 125OC, 4.7.2 
at 140% rated DC voltage 

2 THERMAL AGING 
10 cycles minimum from -65°C to 4.7.3 
+125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per M I L-C-83421 4.7.5 

5 
AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.5 
(TERMINAL TO TERMINAL) voltage of 3 times DC.rated voltage 

for 60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage 4.7.6 
(TERMINAL TO TERMINAL for 60 seconds minimum. Do not 
AND TERMINALS TO CASE) exceed 800 volts peak to peak. 

7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 
(TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1KHz 4.7.8. 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 
1uF measure at O.IKHz 

10 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 
INSPECTION workmanship 

30,000 2,000 
Megohms-uF Megohms-uF 

No physical damage 100% 
Test 

lxlO'atmjcm'jsec. 100% 
max. Test 

No continuous 100% 
bubble stream Test 

No shorts 100% 
Test 

No shorts 100% 
Test 

Per I.R. Table 100% 
Test 

Per part number 100% 
Test 

0.15% max. 100% 
Test 

Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3, Process and inspection data is maintained 
tion of Conformance. 2, Traceability to production and 
test records by permanent marking of parts with date 

on file per NHB 5300.4 (IC), MIL-Q-9858 and MIL-STD-790. 
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1500 CAPACITORS 

Component Research -IRI-

A=30VDC 
6=50VDC 
C=100VDC 
D=200VDC 
E=400VDC 

LEAD CODE 
W=Tinned copper clad steel: 

#22 (.025") for .312" case 
dia. & smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

6='14% 
A=.l% 

PICOFARAD CODE: First two diEits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

1500 

A 12 METALLIZED 
.. . POtYCARBONATE 

CAPACITOR 

The lengths shown in table are 
maximum and include solder beads. 
CRC "C" dimensions for A12 and 
K12 capacitors is 0.1" less than 
MIL·C·83421/1 requires. 
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1500 CAPACITORS 

Component Research --I:R~ 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

1500 

A12 METALLIZED 
POLYCARBONATE 
CAPACITOR 

. - -~-.---+-
~ =-~~UPPER PEAK 

DC RATING 1- V- V __ - T 
CAPA~~TOR CIRCUIT -;~AK TO P~~ L DC WORKING RIPPLE VOLTAGE 

VOLTAGE 

~--------------
DERATE ABOVE 100°C 
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EEM 1988 For manufacturers' sales offices, see yellow pages COMPONENT RESEARCH PG 9 A·1039 



1500 CAPACITORS 1,500 

Component Research ---1R~ 
G 12 METALLIZED 

POLYCARBONATE 
CAPACITOR 

MINIATURE SIZE TO REPLACE NON-HERMETIC WRAP AND FILL, AND MOLDED CAPACITORS. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE APPLICATIONS. 

AC RATED FROM 22VRMS TO 120VRMS AT FREQUENCIES UP TO 20KHz, -65°C to 100°C, WITH DERATED 
OPERATION AT 125°C. DC RATED 30VDC TO 200VDC. 

100% RELIABILITY SCREENING, INCLUDES BURN-IN, TEMPERATURE CYCLING, FINE LEAK TESTS, AC 
SQUARE WAVE TESTS. 

G12 CAPACITORS ARE PRESENTLY DESIGNED. INTO MANY NAVY AND AIRFORCE PROGRAMS. 

LOW LOSS, RUGGED. INTERNAL TERMINATIONS QUALIFIED FOR ALL HI-REL PROGRAMS (CRC PATENTED. 
CONSTRUCTION). 

LOWEST PRICED, HIGH RELIABILITY, METALLIZED FILM CAPACITORS FOR HIGH VOLUME PROGRAM USE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES, ±1 %, ±2%, ±5%, ±1O%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

WITH 
106 

TEMPERATURE 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 180 
SERIES G12 CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT 100°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. 

125 C 

INSULATION 

RESISTANCE 

I~I I I I 

% DISSIPATION 

105 WITH FACTOR 

TEMPERATURE 

I 
WITH 

IN MEGOHMS TEMPERATURE 

104 

I I 
% VOLTAGE 

RATING 

103 
WITH 

I 

• CRITICAL TIMING CIRCUITS • FEEDBACK CIRCUITS 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 
• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 

• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 
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1500 CAPACITORS 1500 

Component Research -IR~ 
G12 METALLIZED 

POLYCARBONATE 
CAPACITOR 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrodes, 
axial leads isolated from case. 

Capacitors meet all environmental requirements of MIL-C-83421. 

-6SoC to +100°C 

0.1 % maximum 

O.lS% maximum 

100Hz, 60 seconds minimum 

200% DC volts 

At full rated voltage, derate linearly to SO% of rated 
voltage at 12SoC. 

At 

At 2SoC at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At2S0C from terminal to terminal and terminal to case 
for 60 seconds minimum. 

From 25°C to + 12SoC. 
From 2SoC to -SsoC. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-6SoC to + 12SoC. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1uF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE' 

RANGE 25°C 85°C 100°C 125°C 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM J.R. EXAMPLE: AO.18uF CAPACI
TOR AT 25°C IS 100,000 + 0.18 = 555,555 MEGOHMS. 

.001 TO 
O.luF 

GREATER 

1,000,000 
Megohms 

100,000 THAN 
O.luF Megohms-uF 

1 BURN-IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125°C 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per MIL-C-83421 

5 
AC SQUARE WAVE Apply 100Hz at a peak to peak 
(TERMINAL TO TERMINAL) voltage of 2 times DC rated voltage 

for 60 seconds minimum 

6 
DC HI-POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

7 
INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1 KHz 
TOLERANCE 

9 % DISSIPATION FACTOR 
At 25°C at 1KHz, values above 
1uF measure at 0.1KHz 

10 VISUAL AND MECHANICAL For marking, dimensions, and 
INSPECTION workmanship 

60,000 30,000 10,000 
Megohms Megohms Megohms 

6,000 3,000 1,000 
Megohms-uF Megohms-uF Megohms-uF 

4.7.2 No physical damage 100% 
Test 

4.7.3 No physical damage 100% 
Test 

4.7.5 1x10-'atm! cm'! sec. 100% 
max. Test 

4.7.5 No continuous 100% 
bubble stream Test 

4.7.6 No shorts 100% 
Test 

4.7.6 No shorts 100% 
Test 

4.7.7 100,000 megohm-uF, 100% 
need not exceed Test 
1,000,000 megohms 

4.7.8 Per part number 100% 
Test 

4.7.9 0.15% max. 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 

1. Capacitors are packaged and shipped with CE!rtifica-
tion of Conformance. 2. Traceability to production and 

code lot. 3. Process and inspection data is maintained 

test records by permanent marking of parts with date 
on file per NHB 5300.4 (le), MIL-Q-9858 and M IL-STD-790. 
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1500 

Component Research -1RI-

.0033 

.0039 
-----:0047 

.005 

.0056 
---:0068~ 

.0075 

.008.c2,c_··_t __ ~~,,;;-t--'~ ----:-61 

.012 

.015 
--.618-

.02 

.022 
--:027--

.033 

.039 

FOR VALUES ABOVE 
2.2 MICROFARAOS, 
USE TYPE G12B. 

CAPACITORS 

G12 

LEAD CODE 

1500 

METALLIZED 
POLYCARBONATE 
CAPACITOR 

W=Tinned copper clad steel: #22 (.025") for .312" case .... ____ ~__....JL--_________ __I 

VOLTAGE 
A=30VDC 
B=50VDC 
C=100VDC 
D=200VDC 

S=Mylar sleeve 
X=No sleeve 

CAPACITANCE 
TOLERANCE 

dia.&smalier; #20(.032") 
for 0400" & .500" case dia. 

F=1% 
D=II2% 

8=114% 
A=.l% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 
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1500 CAPACITORS 

Component Research ~RI-

.100 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 

.75 

.82 
1.0 
1.2 
1.5 
1.8 
2.0 
2.2 
2.5 
2.7 
3.0 

7.5 
8.2 

18.00 .45 36.0 34.00 .85 
15.00 .45 36.0 28.33 .85 
12.00 .45 36.0 22.66 .85 

22.0 18.88 .85 36.0 24.44 1.10 
22.0 17.00 .85 36.0 22.00 1.10 
22.0 15.45 .85 36.0 20.00 1.10 
22.0 16.29 1.10 36.0 22.22 1.50 
22.0 13.33 1.10 36.0 18.18 1.50 
22.0 15.38 1.50 36.0 15.38 1.50 
22.0 12.76 1.50 36.0 17.44 2.05 
22.0 12.00 1.50 36.0 16.40 2.05 
22.0 10.71 1.50 36.0 14.64 

1.72 36.0 
1.72 36.0 
1.72 36. 
1.72 36.0 8.60 2.15 
2.15 36.0 7.16 2.15 
2.15 36.0 6.66 2.50 

22.0 4.77 2.15 36.0 5.55 2.50 
22.0 4.30 2.15 36.0 5.00 2.50 
22.0 3.90 2.15 36.0 4.54 2.50 

36.0 4.00 2.50 
36.0 4.44 3.00 
36.0 3.99 3.00 

FOR VALUES ABOVE 36.0 3.63 3.00 
36.0 3.38 3.30 

2.2 MICROFARADS, 36.0 2.97 3.50 

USE TYPE G12B. 36.0 2.80 3.50 
36.0 2.50 3.50 
36.0 2.05 3.50 
36.0 1.86 3.50 
36.0 1.70 3.50 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 

1500 

G12 METALLIZED 
POLYCARBONATE 
CAPACITOR 

120.0 
120.0 
120.0 

.0270 120.0 

.0300 120.0 

.0330 120.0 
:0405 -120.0 -120.0 
.0495 120.0 120.0 
.0585 120.0 120.0 
.0705 120:0 E1O~O--

.0750 120.0 120.0 

.0840 120.0 120.0 

.1020 120.0 120-:0 

.1125 120.0 120.0 

.123 120.0 120.0 
120.0 120.0 
120.0 120.0 
120.0 120.0 
120.0 120.0 
120.0 120.0 
120.0 120.0 
120-:0 120:0 
120.0 103.03 
120.0 120.0 

. 120.0 120.0 
120.0 120.0 
120.0 107.14 
120.0 120.00 
120.0 109.33 
120.0 100.00 

60.00 120.0 82.00 
50.00 120.0 68.33 
40.00 120.0 57.33 
33.33 1.50 120.0 47.77 
30.00 1.50 120.0 43.00 
27.27 1.50 120.0 39.09 
30.37 120.0 33.33 
26.06 120.0 27.27 
22.05 120.0 30.76 
19.14 120.0 25.53 
18.00 120.0 24.00 
16.07 120.0 21.42 
14.70 120.0 19.41 
13.33 120.0 17.60 
12.19 120.0 17.07 
12.00 120.0 14.00 

9.99 120.0 11.66 
8.80 
7.33 
7.00 
6.36 
5.60 3.50 
5.18 3.50 
4.66 3.50 
4.24 3.50 

T-----_~]I:-_~PEA~ 
DC R~~ING I V V---~-T 
CAt>ACITOR CIRCUIT PEAK TO PEAK...J 

DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

DERATE ABOVE 100"C 

.030 

.036 

.045 
-.054 
.060 
.066 
-.081 
.099 
.117 
.141 
.150 
.168 
.204 
.225 
.246 
.30 
.36 
.45 
.54 
.60 
.66 
.81 
.85 

1.17 
1~41 
1.50 
1.50 
2.04 
2.05 
2.05 
2.05 
2.05 
2.15 
2.15 
2.15 
2.15 
2.25 
2.25 
3.00 
3.00 
3.00 
3.00 
3.30 
3.30 
3.50 
3.50 
3.50 
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1500 CAPACITORS 1500 

Component Research ~R~ 
" P 12 METALLIZED 

PO LYCA R BONATE 
CAPACITOR 

MINIATURE SIZE - RATED TO 100°C OPERATION. 

HERMETICALLY SEALED, HIGH RELIABILITY AC SCREENED FOR AEROSPACE APPLICATIONS. 

AC RATED FROM 36VRMS TO 240VRMS AT FREQUENCIES UP TO 20KHz, -65°C TO 100°C WITH 50% DERATED 
OPERATION AT 125°C. 

DC RATED FROM 50VDC TO 400VDC, -65°C TO 100°C WITH 50% DERATED OPERATION AT 125°C. 

P12 CAPACITORS ARE SCREENED PER MIL-C-83421, AND ARE PRESENTLY DESIGNED INTO 
MANY MILITARY PROGRAMS. 

LOW LOSS, RUGGED INTERNAL TERMINATIONS, QUALIFIED FOR ALL HIGH RELIABILITY PROGRAMS 
(CRC PATENTED CONSTRUCTION). 

LOW CAPACITANCE DRIFT AND TC, HIGH INSULATION RESISTANCE. 

AVAILABLE IN STANDARD CAPACITANCE TOLERANCES ±1 %, ±2%, ±5%, ±1O%. OTHER TOLERANCES 
AVAILABLE ON REQUEST. 

WITH 
10· TEMPERATURE 

INSULATION 

RESISTANCE 

i 
I 

• 

• 

I I I Mj % DISSIPATION 

>10 5 WITH 
FACTOR 

TEMPERATURE 
WITH 

IN MEGOHMS 
TEMPERATURE 

(O.1J,lF OR LESS) 

10' 

1 1 $1 1 I ~~ 1::0 
% VOLTAGE 

RATING 

103 
WITH 

-55 -25 0 25 50 8S 100 125°C 
0 

55 85 100 12SoC TEMPERATURE 

TYPICAL APPLICATIONS 

• CRITICAL TIMING CIRCUITS • FEEDBACK CI RCU ITS 

• FIXED TUNING CIRCUITS • POWER SUPPLY FILTERING 

• FILTERING • GYRO CIRCUITS 

• TEMPERATURE COMPENSATION • PULSE FORMING NETWORKS 

• COUPLING AND DECOUPLING • INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA. CALIF" 90404· (2l3) 829-3615, TWX (910) 343-6864 
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1500 CAPACITORS 1500 

Component Research -IR~ 
P 12 METALLIZED 

POLYCARBONATE 
CAPACITOR 

Metallized polycarbonate dielectric, hermetically sealed, extended metal film electrod,esl 
axial leads isolated from case. 

Capacitors meet all environmental requirements ·of MIL-C-83421. 

0.1 % maximum 

0.15% maximum 

100Hz, 60 seconds minimum 

150% rated DC voltage 

+ 1.5% to -1.0% 
+0.5% to -1.5 

1 X 1O-6atm!cm3!sec. 

See I.R. Table 

At full rated voltage, derated linearly to 50% of rated 
voltage at 125°C. 

At 25°C when measured per MIL-C-83421. 

At 25°C when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 2 times rated DC 
voltage, terminal to terminal per MIL-C-83421. 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°Cto +125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1 uF, 
allow an additional minute! uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE .001 TO 400,000 

FOR VALUES OVER 0.5uF DIVIDE LIMIT SHOWN BY 
uF TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.68uF 
CAPACITOR AT 25°C IS 200,000 -;-- 0.68 = 294,117 
MEGOHMS. 

0.5uF Megohms 

GREATER 200,000 
THAN Megohms-uF 
0.5uF 

BURN-IN 48 hrs. minimum at 100°C, 
at 120% rated AC voltage at 400Hz 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125OC 

3 SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per M I L-C-83421 

AC SQUARE WAVE Apply 100Hz at a peak to peak 
5 (TERMINAL TO TERMINAL) voltage of 2 times DC rated voltage 

for 60 seconds minimum 

DC HI-POT Apply 150% of rated DC voltage 
6 (TERMINAL TO TERMINAL) for 60 seconds minimum 

AND TERMINALS TO CASE) 

INSULATION RESISTANCE At 25°C at rated OC voltage 
7 (TERMINAL TO TERMINAL) 

8 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 
1uF measure at O.lKHz 

10 VISUAL AND MECHANICAL For marking dimensions, and 
INSPECTION workmanship 

200,000 
Megohms 

30,000 
Megohms 

100,000 
Megohms-uF 

15,000 
Megohms-uF 

4.7.2 No physical damage 

4.7.3 No physical damage 

4.7.5 1xlO-6atmj cm3jsec. 
max. 

4.7.5 No conti n uous 
bubble stream 

4.7.6 No shorts 

4.7.6 No shorts 

4.7.7 200,000 megohm-uF 
need not exceed 
400,000 megohms 

4.7.8 Per part number 

4.7.9 0.15% max. 

4.7.1 Per specification 

2,500 
Megohms 

1,250 
Megohms-uF 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 

1. Capacitors are packaged and shipped with Certifica- code lot. 3. Process and inspection data is maintained 
tion of Conformance. 2. Traceability to production and 
test records by permanent making of parts with date 

on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET· SANTA MONICA, CALIF. 90404· (213) 829-3615, TWX (910) 343-6864 
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1500 CAPACITORS 

Component Research-lR~ 

E = 400VDC 

LEAD CODE 
W = Tinned copper clad steel: 

#22 (.025"1 for .312" case 
dia. & sma ler; #20 (.032") 
for .400" & .500.11 case dia. 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

P12 
1500 

METALLIZED 
POLYCARBONATE 
CAPACITOR 
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1500 CAPACITORS 

Component Research ---fR~ 

.001 

.0012 

.0015 

.0018 

.002 

.0022 

.0027 

.0033 

.0039 

.0047 

.005 

.0056 

.0068 

.0075 

.0082 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

.068 

.075 

.082 

.1 

.12 

.15 

.18 

.20 

.22 

.27 

.33 

.39 

.47 

.50 

.56 

.68 

. 75 

.82 
1.0 
1.2 
1.5 
1.8 
2.0 
2.2 
2.5 
2.7 
3.0 
3.3 
3.9 
4.7 
5.0 
5.6 
6.8 
7.5 
8.2 

10.0 
12.0 
15.0 
18.0 
20.0 
22.0 
25.0 
27.0 

36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 
36.0 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
32.00 
32.00 
32.00 
31.70 
29.00 
29.00 
28.00 
26.60 
26.00 
25.00 
24.60 
22.20 
20.00 
20.00 
16.00 
14.00 
14.00 
13.30 
11.90 
11.90 
10.60 

9.75 
8.00 
7.40 
5.90 
5.70 
5.10 
4.60 
4.60 
4.30 
3.90 
3.50 
3.00 
2.80 
2.60 
2.40 
2.00 
2.00 
1.90 
1.60 
1.50 
1.20 
1.18 
1.10 

.97 

.96 

.88 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 
.. 14 
.14 
.14 
.25 
.25 
.25 
.25 
.25 
.28 
.34 
.36 
.40 
.45 
.50 
.53 
.60 
.70 
.85 

1.00 
1.00 
1.00 
1.20 
1.20 
1.20 
1.50 
1.50 
1.50 
1.80 
1.80 
1.80 
1.80 
2.00 
2.00 
2.30 
2.30 
2.30 
2.60 
2.60 
2.60 
2.60 
2.60 
3.00 
3.00 
3.00 
3.00 
3.50 
3.50 
3.50 
4.00 
4.00 
4.80 
4.80 
4.80 
5.40 
5.40 

60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 
60.0 

:t8:88 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
32.00 
29.00 
28.00 
28.00 
27.50 
27.40 
25.00 
25.00 
25.00 
25.00 
24.80 
20.70 
18.70 
16.90 
15.80 
13.00 
11.00 
10.20 

9.60 
8.60 
7.80 
7.10 
6.50 
5.80 
5.70 
5.30 
5.10 
4.70 
4.20 
4BO 
4.40 
4.00 
3.60 
3.10 
2.80 
2.70 
2.40 
2.00 
2.00 
1.95 
1.60 
1.42 
1.14 

.98 

.88 

.80 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPACITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. CAPACITORS CAN HANDLE PULSE CURRENTS UP TO 100 
TIMES GREATER THAN THE PEAK CURRENTS CALCULATED 
FROM THE RATED RMS RATING (PROVIDED SLOW REPETITION 
RATES ARE USED). IF THERE IS ANY DOUBT, A SKETCH OF 
THE VOLTAGE AND CURRENT WAVE FORMS WITH TIME BASE 
SHOULD BE SENT TO CRC FOR ANALYSIS. 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.14 

.25 

.25 

.25 

.40 

.40 

.40 

.40 

.40 

.42 

.50 

.53 

.58 

.70 

.70 

.78 

.94 
1.10 
1.40 
1.40 
1.40 
1.40 
1.60 
1.60 
1.60 
1.80 
1.80 
1.80 
2.00 
2.00 
2.00 
2.20 
2.60 
3.00 
3.50 
3.50 
3.50 
4.50 
4.50 
4.50 
4.50 
4.50 
5.00 
5.00 
5.00 
5.00 
6.00 
6.00 
6.00 
6.40 
6.40 
6.60 
6.60 
6.60 

1500 

METALLIZED P12 POL YCAR BONATE 
CAPACITOR 

120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 
120.0 

40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
40.00 
39.70 
37.30 
33.30 
27.40 
27.00 
26.00 
21.30 
17.80 
16.00 
13.30 
12.00 
11.00 
10.00 
8.80 
8.20 
8.00 
8.00 
7.60 
7.40 
7.40 
7.00 
5.70 
5.00 
4.00 
3.70 
3.30 
3.00 
3.20 
3.00 
2.70 
2.40 
2.10 
1.80 
1.70 
1.50 
1.30 
1.20 
1.14 

.93 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.40 

.40 

.40 

.60 

.60 

.60 
1.00 
1.00 
1.00 
1.00 
1.00 
1.20 
1.40 
1.40 
1.40 
1.40 
1.50 
1.60 
1.60 
1.60 
1.80 
1.80 
1.80 
1.80 
2.00 
2.20 
2040 
2.80 
3.00 
3.20 
3.80 
4.20 
4.30 
4.30 
4.50 
4.50 
5.00 
5.00 
5.00 
6.00 
6.00 
6.00 
6.00 
6.00 
6.40 
6.40 
6.40 
6.40 
7.00 
7.00 
7.00 

240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 
240.0 

40.0 
40.0 
flO.O 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
40.0 
32.3 
27.4 
25.5 
24.0 
21.4 
17.0 
17.0 
16.3 
13.3 
11.1 
11.0 
11.0 
10.0 
10.0 
10.0 

8.7 
7.3 
6.4 
6.0 
5.4 
5.0 
4.4 . 
4.1 
3.3 
3.3 
2.7 
2.4 
2.1 
2.0 
1.9 
1.7 
1.6 
1.4 

r----_~KK _~P_"E~PEA.~ 
DC R~;ING I V V~ __ 1_---. 
CAPACITOR CIRCUIT PEAK TO PEAK---l 

1 DC WORKING RIPPLE VOLTAGE 
VOLTAGE 

* ------

DERATE ABOVE lOO°C 
100% 

50% 

o 
-65 

.4 

.4 

.4 

.4 

.4 

.4 

.6 

.6 

.6 

.6 

.6 

.6 
1.0 
1.0 
1.0 
1.4 
1.4 
1.4 
1.6 
1.6 
1.6 
1.6 
1.6 
1.6 
1.8 
1.8 
1.8 
1.8 
2.0 
2.0 
2.0 
2.0 
2.4 
3.0 
3.0 
3.0 
4.2 
4.3 
4.3 
4.5 
4.5 
4.5 
5.0 
5.0 
5.0 
5.0 
6.0 
6.0 
6.4 
6.4 
6.4 
7.0 
7.0 
7.0 
7.0 
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1500 CAPACITORS 1500 

Component Research --IR~ 
C '15' METALLIZED 

POL YPROPYLEN E 
CAPACITOR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

BURN-IN 

THERMAL AGING 

SEAL TEST (FINE LEAK) 

SEAL TEST (GROSS LEAK) 

AC SQUARE WAVE 

Metallized polypropylene dielectric, hermetically sealed, extended metal film 
electrodes, axial leads isolated from case. 

200% DC volts 

o to -4% max. 
o to +3% max. 

±0.25% max. 

1 X 1O-6atm/cm3/sec. 

See I.R. Table 

Per Table 

At voltage and current shown in table. 

At 25°C when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, terminal to terminal. Do nofexceed 800V P/P 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From 25°C to + 105°C. 
From 25°C to -55°C. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
- 55°C to + 105°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than 1uF, 
allow an additional minute/ uF charge time. 

At 25°C at 100KHz. 

24 hours at 85°C at rated current 4.7.2 No physical damage 100% 
Test at 40KHz 

10 cycles minimum from -60°C to 4.7.3 + 105°C 

Helium bomb 45 PSI for 1 hr. 4.7.5 minimum, check for helium leak 

Per M IL-C-83421 4.7.5 

Apply 100Hz at a peak to peak 

No physical damage 

1 X 10-' atm/cm'/sec. 
max. 

No continuous 
bubble stream 

100% 
Test 

100% 
Test 

100% 
Test 

(TERMINAL TO TERMINAL) voltage of 3 times DC rated voltage 
for 60 seconds minimum 

4.7.6 No shorts 100% 
Test 

(TERMINAL TO TERMINAL Apply 200% of rated DC voltage 4.7.6 
AND TERMINAL TO CASE) for 60 seconds minimum No shorts 

INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 (TERMINAL TO TERMINAL) 

% CAPACITANCE At 25°C at 1 KHz 4.7.8 TOLERANCE Per part number 

% DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 1 uF measure at O.lKHz 0.07% max. 

EQUIVALENT SERIES At 25°C at 100KHz TBD RESISTANCE Per table 

VISUAL AND MECHANIcAL For marking, dimensions, and 4.7.1 INSPECTION workmanship Per specification 

1. Capacitors are packaged and shipped with Certifica
tion of Conformance. 2. Traceability to production and 
test records by permanent marking of with date 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q·9858 and M IL-STD·790. 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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1500 

Component Research ~R~ 

C15C47LSC 
C15C564_SC 
C15C68L:C 

C15C824_SC 
C15C10LSC 
C15C205_SC 

C15C305_SC 
C15C505_SC 
C15C10LSC 

C15C20LSC 
C15D184_SC 
C15D224_SC 

C15D474_SC 
C15D56LSC 
C15D684_SC 

C15D824_SC 
C15D105_SC 
C15D205_SC 

C15D305_SC 
C15D505_SC 
C15E56LSC 

C15E68LSC 
C15E82LSC 
C15E104_SC 

C15E124_SC 
C15E154_SC 
C15E18LSC 

C15E224_SC 
C15E274_SC 
C15E334_SC 

C15E394_SC 
C15E474_SC 
C15E564_SC 

C15E684_SC 
C15E824_SC 
C15E105_SC 

C15E205_SC 

* 

0.470 
0.560 
0.680 

0.820 
1.000 
2.000 

3.000 
5.000 

10.000 

20.000 
0.180 
0.220 

0.270 
0.330 
0.390 

0.470 
0.560 
0.680 

0.820 
1.000 
2.000 

3.000 
5.000 
0.056 

0.068 
0.082 
0.100 

0.120 
0.150 
0.180 

0.220 
0.270 
0.330 

0.390 
0.470 
0.560 

0.680 
0.820 
1.000 

2.000 

100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
200 
200 

200 
200 
200 

200 
200 
200 

200 
200 
200 

200 
200 
400 

400 
400 
400 

400 
400 
400 

400 
400 
400 

400 
400 
400 

400 
400 
400 

400 

0.400 
0.500 
0.500 

0.500 
0.562 
0.670 

0.750 
0.750 
1.000 

1.000 
0.400 
0.500 

0.500 
0.500 
0.562 

0.562 
0.562 
0.670 

0.670 
0.670 
0.750 

1.000 
1.000 
0.400 

0.500 
0.500 
0.500 

0.562 
0.670 
0.670 

0.670 
0.670 
0.670 

0.750 
0.750 
0.750 

0.750 
0.750 
0.750 

1.000 

0.875 
0.875 
0.875 

0.875 
0.906 
1.094 

1.094 
1.406 
1.687 

2.437 
0.875 
0.875 

0.875 
0.875 
0.906 

1.094 
1.094 
1.094 

1.094 
1.094 
1.406 

1.437 
1.687 
0.875 

0.875 
0.875 
0.875 

0.906 
0.906 
0.906 

1.094 
1.094 
1.094 

1.094 
1.094 
1.406 

1.406 
1.656 
1.656 

1.938 

0.Q25 
0.024 
0.023 

0.022 
0.017 
0.014 

0.013 
0.012 
0.010 

0.009 
0.031 
0.030 

0.029 
0.028 
0.026 

0.025 
0.024 
0.023 

0.022 
0.021 
0.017 

0.015 
0.013 
0.058 

0.046 
0.039 
0.035 

0.033 
0.032 
0.031 

0.030 
0.029 
0.028 

0.026 
0.025 
0.025 

0.024 
0.023 
0.022 

0.017 

CAPACITORS 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
240 

240 
240 
240 

240 
240 
240 

240 
240 
240 

240 
240 
240 

240 
240 
240 

240 

5.3 
6.0 
6.2 

6.3 
7.7 

10.3 

11.4 
13.6 
15.0 

15.0 
4.8 
5.4 

5.5 
5.6 
6.2 

7.0 
7.2 
8.0 

8.2 
8.4 

11.1 

13.9 
15.0 

3.5 

4.4 
4.7 
5.0 

5.5 
6.2 
6.3 

7.0 
7.2 
7.3 

7.9 
8.1 
9.2 

9.4 
10.4 
10.7 

15.0 

4.9 
5.6 
5.8 

5.9 
7.2 
9.7 

10.7 
12.7 
15.0 

15.0 
4.5 
5.1 

5.2 
5.3 
5.8 

6.5 
6.7 
7.5 

7.7 
7.9 

10.4 

13.0 
15.0 

3.3 

4.1 
4.4 
4.7 

5 .. 2 
5.8 
5.9 

6.6 
6.7 
6.8 

7.4 
7.6 
8.6 

8.8 
9.7 

10.0 

14.1 

To complete Part Number, select capacitance-tolerance letter 
from list below, and insert as 8th character. 

K = 10% • J = 5% • G = 2% • F = 1% 

• B=~% • 
If insulated sleeving is not desired then replace the ninth 
character "S" with an "X". 

4.6 
5.2 
5.4 

5.5 
6.7 
8.9 

9.9 
11.8 
15.0 

15.0 
4.1 
4.7 

4.8 
4.9 
5.4 

6.1 
6.2 
6.9 

7.1 
7.3 
9.6 

12.0 
14.2 

3.0 

3.8 
4.1 
4.4 

4.8 
5.3 
5.4 

6.1 
6.2 
6.3 

6.8 
7.0 
7.9 

8.1 
9.0 
9.3 

13.0 

1500 

C15 METALLIZED 
POLYPROPYLENE 
CAPACITOR 

4.2 
4.8 
4.9 

5.0 
6.1 
8.2 

9.0 
10.7 
14.3 

15.0 
3.8 
4.3 

4.4 
4.5 
4.9 

5.5 
5.7 
6.3 

6.5 
6.7 
8.8 

11.0 
12.9 

2.8 

3.5 
3.7 
4.0 

4.4 
4.9 
5.0 

5.6 
5.7 
5.8 

6.2 
6.4 
7.2 

7.4 
8.2 
8.5 

11.9 

3.7 
4.3 
4.4 

4.5 
5.4 
7.3 

8.1 
9.6 

12.8 

15.0 
3.4 
3.8 

3.9 
4.0 
4.4 

4.9 
5.1 
5.7 

5.8 
6.0 
7.8 

9.8 
11.6 

2.5 

3.1 
3.4 
3.6 

3.9 
4.4 
4.4 

5.0 
5.1 
5.2. 

5.6 
5.7 
6.5 

6.6 
7.4 
7.6 

10.6 

CASE 
DIMENSIONS 

UAU Diameter 

"e" Bead 
Max. 

3.2 
3.7 
3.8 

3.9 
4.7 
6.3 

7.0 
8.3 

11.1 

14.1 
2.9 
3.3 

3.4 
3.5 
3.8 

4.3 
4.4 
4.9 

5.0 
5.2 
6.8 

8.5 
10.0 

2.1 

2.7 
2.9 
3.1 

3.4 
3.8 
3.8 

4.3 
4.4 
4.5 

4.8 
4.9 
5.6 

5.7 
6.4 
6.5 

9.2 

2.6 
3.0 
3.1 

3.2 
3.9 
5.2 

5.7 
6.8 
9.1 

11.5 
2.4 
2.7 

2.8 
2.8 
3.1 

3.5 
3.6 
4.0 

4.1 
4.2 
5.5 

7.0 
8.2 
1.7 

2.2 
2.4 
2.5 

2.8 
3.1 
3.1 

3.5 
3.6 
3.7 

3.9 
4.0 
4.6 

4.7 
5.2 
5.3 

7.5 

1.9 
2.1 
2.2 

2.2 
2.7 
3.7 

4.0 
4.8 
6.4 

8.2 
1.7 
1.9 

2.0 
2.0 
2.2 

2.5 
2.5 
2.8 

2.9 
3.0 
3.9 

4.9 
5.8 
1.2 

1.5 
1.7 
1.8 

2.0 
2.2 
2.2 

2.5 
2.5 
2.6 

2.8 
2.9 
3.2 

3.3 
3.7 
3.8 

5.3 

0.8 
1.0 
1.0 

1.0 
1.2 
1.6 

1.8 
2.1 
2.9 

3.6 
0.8 
0.9 

0.9 
0.9 
1.0 

1.1 
1.1 
1.3 

1.3 
1.3 
1.8 

2.2 
2.6 
0.6 

0.7 
0.7 
0.8 

0.9 
1.0 
1.0 

1.1 
1.1 
1.2 

1.2 
L3 
1.4 

1.5 
1.6 
1.7 

2.4 

TOLERANCE LIMITS (INCHES) 

+0.02 
-0.00 With Mylar Sleeving 

+.03 
- .09 With or Without Sleeving 

"C" Dimension is 0.2" maximum 
more than "B" dimension in table 
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1500 CAPACITORS 1500 

A19 
Component Research ~R~ 

METALLIZED 
POLYPH ENYLEN E 
SULFIDE 

CONSTRUCTION 

ENVIRONMENTAL 

OPERATING TEMPERATURE 

ABSORPTION 

DISSIPATION FACTOR 

AC SQUARE WAVE 

DIELECTRIC STRENGTH 

TEMPERATURE 
COEFFICIENT 

CAPACITANCE STABILITY 

HERMETIC SEAL 

INSULATION RESISTANCE 

Metallized polyphenylene sulfide dielectric, hermetically sealed, extended metal film 
electrodes, radial leads isolated from case. . 

Capac meet all environmental requirements of MIL-0-83421. 

-65°0 to + 125°0. 

0.1 % maximum 

0.15% maximum 

100Hz, 60 seconds minimum 

200% DC volts 

±2% 
0%to-2% 

±0.25% 

1 X 1O-6atm/cm3/sec. 

See I.R. Table 

At full rated voltage, 

At 25°0 when measured per MIL-C-83421. 

At 25°0 when measured per MIL-C-83421. 

At 25°C at a peak to peak voltage of 3 times rated DC 
voltage, per MIL-0-83421. 

At 25°C 
for 60 seconds minimum. 

From 25°C to + 125°C. 
From 25°C to -55°0. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. 

85°C 100°C 125°C 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

1,000,000 
Megonms 

60,000 
Megohms 

50,000 
Megohms 

101,000 
Megohms 

TEST TESTMETH. QUALITY 
NO. TEST TEST CONOITIONS MIL-C-83421 TEST LIMIT LEVEL 

BURN-IN 48 hrs. minimum at 125°C. 4.7.2 No physical damage 100% 
at 140% rated DC voltage Test 

2 THERMAL AGING 10 cycles minimum from -65°C to 4.7.3 No physical damage 100% 
+125°C Test 

3 SEAL TEST (FINE LEAK) Helium bomb 45 for 1 hr. 4.7.5 1xlO-6atm! cm3! sec. 100% 
minimum, check helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Per M I L-C-83421 4.7.5 No continuous 100% 
bubble stream Test 

AC SQUARE WAVE Apply 100Hz at a peak to peak 4.7.6 No shorts 100% 
5 voltage of 3 times DC rated voltage Test 

for 60 seconds minimum 

DC HI·POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
6 for pO seconds l'(1inimum . Test 

INSULATION RESISTANCE At 25°C at rated DC vo Itage 4.7.7 1.000.000 100% 
7 Megohms min. Test 

8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.15% max. 100% 
1uF measure at O.IKHz Test 

10 VISUAL AND MECHANICAL For markin~ dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmansh,p . AQL 

1. Capacitors are packaged and' shipped with Certifica-
tion of Conformance. 2. Traceability to production and 
test records by permanent marking of parts with date 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (lC), MIL-Q-9858 and MIL-STD-790. 
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1500 CAPACITORS 1500 

Component Research 
A 1· 9 METALLIZED 

POLYPH ENYLEN E 
SULFIDE 

UF BASIC 
PART NO. 

.0005 A19E501 

.00056 A19E561 

.00068 A19E681 

.00082 A19E821 

.001 A19E102 

.0012 A19E122 

.0015 A19E152 

.0018 A19V182 

.002 A19V202 

.0022 A 19V222 

.0027 A19V272 

.0033 A19D332 

.0039 A19D392 

.0047 A19D472 

.005 A19D502 

.0056 A19D562 

.0068 A19C682 

.0082 A19C822 

.01 A19C103 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.047 

.05 

.056 

A19C123 
A19C153 

A19C183 
A19B203 
A19B223 

A19B273 
A19B333 
A19B393 

A19B473 
A19B503 
A19B563 

D.C. 
RATING 

400 
400 
400 

400 
400 
400 

400 
300 
300 

300 
300 
200 

200 
200 
200 

200 
100 
100 

100 
100 
100 

100 
50 
50 

50 
50 
50 

50 
50 
50 

CASE DIMENSIONS & AC RATINGS 

AC VOLTAGE MAXIMUM 

RATING rms rms 

400 Hz AMPERES 

240 
240 
240 

240 
240 
240 

240 
180 
180 

180 
180 
120 

120 
120 
120 

120 
60 
60 

60 
60 
60 

60 
36 
36 

36 
36 
36 

36 
36 
36 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

A19 

STYLE 

CAPACITANCE 
TOLERANCE 

K = 10% 
J = 5% 
G = 2% 
F = 1% 
D = WYo 
B = \/4% 

B = 50 VDC 
C = 100 VDC 

VOLTAGE D = 200 VDC 
V = 300 VDC 
E = 400 VDC 

CASE DIMENSIONS 

l·250 ± .020 r l r 170 DIA MAX 

010 ± 005 

125 ± 010 

, - .025 ± .003 

----1.200 ± .0101---
062 ± .005 
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1500 CAPACITORS 1500 

Component Research -I:R~ 
J. 11 METALLIZED 

TEFLON 
. CAPACITOR 

HIGH INSULATION RESISTANCE: 10,000,000 MEGOHMS MINIMUM. (FOR Jll SERIES, ALL VALUES UP TO 
O.luF). 

LOW DIELECTRIC ABSORPTION: 0.01 % MAXIMUM VOLTAGE RECOVERY. 

LONG TERM STABILITY: LESS THAN 0.5% CAPACITANCE DRIFT AFTER 2000 HRS. AT 125°C AT RATED VOLTS. 

SERIES 11 CAPACITORS HAVE BEEN QUALIFIED FOR USE IN SPACE AND MISSILE SYSTEMS WHERE MAX-
IMUM RELIABILITY AND LOW DIELECTRIC LOSS ARE ESSENTIAL. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 80 
SERIES DUB CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT 125°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. DUB CAPACI
TORS ARE THE SAME 
CONSTRUCTION AND 
DESIGN as JllSERIES. 

JI1 

KI1 

107 

10' 

10' 

10' 

RESISTANCE 

WITH 

TEMPERATURE 

IN MEGOHMS 

(0.1"F OR LESSI 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

WITH 

TEMPERATURE 

% DISSIPATION 

FACTOR 

WITH 

% VOLTAGE 

RATING 

WITH 

• FEEDBACK CIRCU ITS 

• GYRO CIRCUITS 

• INTEGRATING CIRCUITS 

COMPONENT RESEARCH CO., INC. • 1655 26TH STREET' SANTA MONICA, CALIF. 90404' (213) 829-3615. TWX: (910) 343-6864 
/ 

A·1052 COMPONENT RESEARCH PG 22 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

Component Research -lR~ 
J 11 METALLIZED 

TEFLON 
CAPACITOR 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g 
and shock at 50g. 

At full rated voltage. 

0.01 % maximum At 25°C when measured per MIL-C-83421. 

DISSIPATlO.NFACTOR 0.05% maximum At 25°C when measured per MIL-C-83421. 
, ':,' ''': ',"::'.:.: 

DIELECtRICS.TR.ENGtH· .. 
,,' "'., 

200% rated voltage 

±0.1O% 

1 X 106atm/ cm3/ sec. 

See I.R. Table 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

FOR VALUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 0.68uF CAPACI
TOR AT 25 0 C IS 1,000,000 -T 0.68 = 1,475,000 MEGOHMS. 

1 BURN-IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

At 25°C from terminal to terminal and terminals to case 
for 60 seconds minimum. 

From -0.5% to + 1.0% 
From -0.35% to +0.75% 
From -0.1 % to +0.45% 
From -0.2% to +0.2% 
From -0.45% to +0.4% 
From -0.65% to +0.45% 
From -1.0% to +0.5% 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and 5 minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

4.7.2 No physical damage 100% 
Test 

2 THERMAL AGING 10 cycles minimum from -65 0 C to 4.7.3 No physical damage 100% 
Test 

3 

4 

5 

6 

7 

8 

9 

+ 125°C 

4.7.5 1xlO·'atm/ cm'j sec. 
max. SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 

minimum, check for helium leak 

4.7.5 No continuous 
bubble stream SEAL TEST (GROSS LEAK) Per M I L-C-83421 

4.7.6 No shorts DC HI-PDT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

INSULATION RESISTANCE 
(TERMINAL TO TERMINAL) 

At 25°C at rated DC voltage 4.7.7 Per I.R. Table 

% CAPACITANCE At 25°C at 1 KHz 4.7.8 Per part number 
TOLERANCE 

% DISSIPATION FACTOR At 25°C at 1KHz, values above 
1 uF measure at 0.1 KHz 

4.7.9 0.05% max. 

4.7.1 Per specification VISUAL AND MECHANICAL For marking, dimensions, and 
INSPECTION workmanship 

1. Capacitors are packaged and shipped with Certifica
tion of Conformance. 2. Traceability to production and 
test records by permanent marking of parts with date 

code lot. 3. Process and inspection data is maintained 
on file per NHB 5300.4 (IC), MIL-Q-9858 and MIL-STD-790. 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

1.0% 
AQL 
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1500 CAPACITORS 

Component Research~R~ 

.001 J118102 .235 .687 .887 Jl1C102 .235 .687 

.0012 J11B122 .235 .687 .887 Jl1C122 .235 .687 

.0015 JllB152 .235 .687 .887 JllC152 .235 .687 

.0018 J118182 .235 .687 .887 Jl1C182 .235 .687 
.002 J118202 .235 .687 .887 Jl1C202 .235 .687 
.0022 Jl1B222 .235 .681 .887 Jl1C222 .235 .687 

.0027 J118272 .235 .687 .887 J11C272 .235 .687 

.0033 J11B332 .235 .687 .887 J11C332 .235 .687 

.0039 Jl18392 .235 .687 .887 Jl1C392 .235 .687 

.0047 Jl18472 .235 .687 .887 Jl1C472 .235 .687 

.005 J1l8502 .235 .687 .887 JlIC502 .235 .687 

.0056 J118562 .235 .687 .887 JlIC562 .235 .687 

.0068 J1l8682 .235 .687 .887 JlIC682 .235 .687 

.0082 J116822 .235 .687 .887 Jl1C822 .235. .687 

.01 J118103 .235 .687 .887 lllCI03 .235 .687 

.012 J118123 .235 .687 .887 JlIC123 .235 .687 

.015 J118153 .312 .687 .887 Jl1C153 .312 .687 

.018 Jl18183 .312 .687 .887 JlIC183 .312 .687 

.02 Jl18203 .312 .687 .887 JlIC203 .312 .687 

.022 J118223 .312 .687 .887 Jl1C223 .312 .687 
.. 027 J118273 .312 .687 .887 JlIC273 .312 .813 

.033 J118333 .312 .687 .887 J11C333 .312 .813 

.039 Jl18393 .312 .687 .887 JlIC393 .400 .813 

.047 J118473 .312 .687 .887 J11C473 .400 .813 

.05 J118503 .312 .687 .887 J11C503 .400 .813 

.056 Jl1B563 .312 .813 1.013 J11C563 .400 .813 

.068 J118683 .312 .813 1.013 JlIC683 .400 .813 

.082 ll18823 .312 . 937 1.137 lllC823 .400 1.063 

.1 Jl18104 .312 .937 1.137 lllCI04 .400 1.063 

.12 ll18124 .312 1.063 1.263 JlIC124 .500 1.125 

.15 J118154 .312 1.063 1.263 J11C154 .500 1.125 

.18 J118184 .400 1.063 1.263 J11C184 .500 1.125 

.20 Jl18204 .400 1.063 1.263 J11C204 .562 1.125 

.22 Jl18224 .400 1.063 1.263 Jl1C224 .562 1.125 

.27 J118274 .400 1.063 1.263 JlIC274 .562 1.125 

.33 Jl18334 .500 1.125 1.325 Jl1C334 .562 1.125 

.39 J118394 .500 1.125 1.325 Jl1C394 .562 1.375 

.47 J118474 .562 1.125 1.325 Jl1C474 .670 1.375 

.50 J118504 .562 1.125 1.325 J11C504 .670 1.375 

.56 Jl18564 .562 1.125 1.325 JllC564 .670 1.375 

.68 J118684 .562 1.125 1.325 Jl1C684 .670 1.875 

.82 J118824 .562 1.375 1.575 J11C824 .670 1.875 

1.375 J11CI05 .670 1.875 
1.875 J11C155 .750 1.875 

JlIC205 1.00 1.875 

LEAD CODE 
A=Solderable leads: #22 

(.025") for .312" case dia. 
& smaller;#20 (.032") for 
0400" case dia. & larger. 

CAPACITANCE 
F=l% B=1/4% 

TOLERANCE J =5% D='I2% A=.l% 
G=2% 

VOLTAGE 
B=50VDC 
C=100VDC PICOFARAD CODE: First two digits represent significant figures. 
D=200VDC Last digit represents number of zeros to follow. Example: 104 = 

100,000 picofarads. 

.887 

.887 

.887 

:887 
.887 
.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 

.887 
1.013 

1.013 
1.013 
1.013 

1.013 
1.013 
1.013 

1.263 
~.263 
1.325 

1.325 
1.325 
1.325 

1.325 
1.325 
1.325 

1.575 
1.575 
1.575 

1.575 
2.075 
2.075 

2.075 
2.075 
2.075 

r--

J 11 

Jl10102 .235 
JllD122 .235 
Jl10152 .235 

JllD182 .235 
Jl10202 .235 
Jl10222 .235 

Jl10272 .235 
Jl10332 .235 
Jl10392 .235 

J110472 .235 
J110502 .235 
ll10562 .235 

J110682 .235 
JllD822 .235 
J110103 .235 

lllDl23 .235 
Jl10153 .312 
lllD183 .312 

J11D203 .312 
JllD223 .312 
J110273 .312 

J110333 .400 
JlID393 .400 
ll10473 .400 

JlI0503 .400 
lllD563 .400 
lllD683 .400 

J110823 . .500 
Jl10104 .500 
J110124 .500 

JllD154 .562 
J110184 .562 
JllD204 .562 

JllD224 .562 
J110274 .670 
Jl10334 .670 

Jl10394 .562 
J110474 .670 
Jl1D504 .670 

J110564 .670 
JlI0684 .750 
J1108.24 .750 

J110105 .750 
Jl10155 1.00 
J110205 1.00 

1500 

METALLIZED 
TEFLON 
CAPACITOR 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 
1.063 1.263 
1.063 1.263 

1.063 1.263 
1.063 1.263 
1.063 1.263 

1.125 1.325 
1.125 1.325 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.875 2.075 
1.875 2.075 
1.875 2.075 

1.875 2.075 
1.875 2.075 
1.875 2.075 

1.875 2.075 
1.875 2.075 
2.375 2.575 

'11625 MINIMUM TYP 
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1500 CAPACITORS 1500 

Component Research-lRI;-
H 11 METALLIZED 

TEFLON 
CAPACITOR 

Metallized teflon dielectric, hermetically sealed, extended metal film electrodes, axial 
leads isolated from case. 

Capacitors meet all environmetal requirements of MIL-C-83421, except vibration at 20g 
and shock at SOg. 

200% rated voltage 

Referenced to 2SoC 

-6SoC 

+ 12SoC 

+ 200°C 

±0.10% 

1 X 1O·6atm/cm3/sec. 

See I.R. Table 

I L -C-83421. 

IL-C-83421. 

At 2SoC from terminal to terminal and terminals to case 
for 60 seconds minimum. 

±2.0% max. 

±3.0% max. 

±3.S% max. 

When measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-6SoC to +12SoC. 

Maximum leak rate. 

Measured from terminal to terminal at rated DC voltage 
and S minutes charge time. Values greater than luF, 
allow an additional minute/uF charge time. 

MINIMUM INSULATION RESISTANCE 
AT RATED DC VOLTAGE 

fOR V.i\LUES OVER O.luF DIVIDE LIMIT SHOWN BY uF 
TO OBTAIN MINIMUM loR. EXAMPLE: A 0.68uF CAPACI
TOR AT 25°C IS 1,000,000 +0.68 = 1,475,000 MEGOHMS. 

1 BURN·IN 48 hrs. minimum at 125°C, 
at 140% rated DC voltage 

2 THERMAL AGING 10 cycles minimum from -65°C to 
+125°C 

3 SEAL TEST (FINE LEAK) 
Helium bomb 45 PSI for 1 hr. 
minimum, check for helium leak 

4 SEAL TEST (GROSS LEAK) Per MIL·C-83421 

5 
DC HI-POT Apply 200% of rated DC voltage 
(TERMINAL TO TERMINAL for 60 seconds minimum 
AND TERMINALS TO CASE) 

6 INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) 

7 % CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

8 % DISSIPATION fACTOR At 25°C at 1 KHz, val ues above 
1uf measure at O.lKHz 

9 VISUAL AND MECHANICAL For marking, dimensions, and 
INSPECTION workmanship 

4.7.2 No physical damage 

4.7.3 No physical damage 

4.7.5 1x10~'atm! cm'! sec. 
max. 

4.7.5 No continuous 
bubble stream 

4.7.6 No shorts 

4.7.7 Per loR. Table 

4.7.8 Per part number 

4.7.9 0.05% max. 

4;7.1 Per specification 

1. Capacitors are packaged and shipped with Certifica-
tion of Conformance. 2. Traceability to production and 

cOde lot. 3. Process and inspection data is maintained 

test records by permanent marking of parts with date 
on file per NHB 5300.4 (IC), M IL-Q-9858 and M IL-STD-790. 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 

100"/0 
Test 

100% 
Test 

100'% 
Test 

100% 
Test 

1.0% 
AQL 
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1500 CAPACITORS 

Component Research -lR~ 
Hll 

.001 11BI02 .235 .687 .887 llC102 .235 .687 .887 110102 .235 
.0012 118122 .235 .687 .887 llC122 .235 .687 .887 110122 .235 
.0015 llB152 .235 .687 .887 llC152 .235 .687 .887 110152 .235 

.0018 118182 .235 .687 .887 11C182 .235 .687 .887 110182 .235 
.002 118202 .235 .687 .887 llC202 .235 ' .687 .887 110202 .235 
.0022 llB222 .235 .687 .887 llC222 .235 .687 .887 110222 .235 

.0027 11B272 .235 .687 .1l87 11C272 .235 .687 .887 110272 .235 

.0033 118332 .235 .687 .887 11C332 .235 .687 .887 110332 .235 

.0039 118392 .235 .687 .887 l1C392 .235 .687 .887 110392 .235 

.0047 llB472 .235 .687 .887 11C472 .235 .687 .887 110472 .235 

.005 11B502 .235 .687 .887 11C502 .235 .687 .887 110502 .235 

.0056 11B562 .235 .687 .887 11C562 .235 .687 .887 110562 .235 

.0068 11B682 .235 .687 .887 11C682 .235 .687 .887 110682 .235 

.0082 118822 .235 .687 .887 11C822 .235 .687 .887 110822 .235 

.01 118103 .235 .687 .887 11C103 .235 .687 .887 110103 .235 

.012 11B123 .235 .687 .887 l1C123 .235 .687 .887 110123 .235 

.015 118153 .312 .687 .887 llC153 .312 .687 .887 110153 .312 

.018 118183 .312 .687 .887 llC183 .312 .687 .887 110183 .312 

.02 118203 .312 .687 .887 11C203 .312 .687 .887 110203 .312 

.022 11B223 .312 .687 .887 11C223 .312 .687 .887 110223 .312 

.027 118273 .312 .687 .887 11C273 .312 .813 1.013 110273 .312 

.033 118333 .312 .687 .887 11C333 .312 .813 1.013 110333 .400 

.039 118393 .312 .687 .887 11C393 .400 .813 1.013 110393 .400 

.047 11B473 .312 .687 .887 11C473 .400 .813 1.013 110473 .400 

.05 118503 .312 .687 .887 11C503 .400 .813 1.013 110503 .400 

.056 118563 .312 .813 1.013 11C563 .400 .813 1.013 110563 .400 

.068 118683 .312 .813 1.013 11C683 .400 .813 1.013 110683 .400 

.082 118823 .312 .937 1.137 11C823 .400 1.063 1.263 110823 .500 

.1 118104 .312 .937 1.137 11C104 .400 1.063 1.263 110104 .500 

.12 118124 .312 1.063 1.263 11C124 .500 1.125 1.325 110124 .500 

.15 11B154 .312 1.063 1.263 11C154 .500 1.125 1.325 110154 .562 

.18 118184 .400 1.063 1.263 11C184 .500 1.125 1.325 110184 .562 

.20 11B204 .400 1.063 1.263 11C204 .562 1.125 1.325 110204 .562 

.22 11B224 .400 1.063 1.263 11C224 .562 1.125 1.325 110224 .562 

.27 11B274 .400 1.063 1.263 11C274 .562 1.125 1.325 110274 .670 

.33 118334 .500 1.125 1.325 11C334 .562 1.125 1.325 110334 .670 

.39 118394 .500 1.125 1.325 11C394 .562 1.375 U75 110394 .562 

.47 118474 .562 1.125 1.325 11C474 .670 1.375 1.575 110474 .670 

.50 118504 .562 1.125 1:325 11C504 .670 1.375 1.575 110504 .670 

.56 118564 .562 1.125 1.325 11C564 .670 1.375 1.575 110564 .670 

.68 118684 .562 1.125 1.325 11C684 .670 1.875 2.075 110684 .750 

.82 118824 .562 1.375 1.575 11C824 670 1.875 2.075 110824 .750 

1.0 11B105 .670 1.375 1.575 11C105 .670 1.875 ' 2.075 110105 .750 
1.5 11B155 .670 1.875 2.075 11Cl55 .750 1.875 2.075 110155 1.00 
2.0 llB205 .670 1.875 2.075 11C205 1.00 1.875 2.075 110205 1.00 

LEAD CODE 
A=Solderable leads: #22 

(.025/1) for .312/1 case dia. 
& smaller;#20 (.032/1) for 
.400" case dia. & larger. 

X= No sleeve 

CAPACITANCE 
F=1% 

TOLERANCE J =5% 
G=2% 

VOLTAGE 
B=50VDC 
C=lOOVDC PICOFARAD CODE,: First two digits represent significant figures. 

B 
D=200VDC Last digit represents number of zeros to follow. Example: 104 = 

100,000 picofarads. '- C 
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1500 

METALLIZED 
TEFLON 
CAPACITOR 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.687 .887 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 

.813 1.013 
1.063 1.263 
1.063 1.263 

1.063 1.263 
1.063 1.263 
1.063 1.263 

1.125 1.325 
1.125 1.325 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.375 1.575 
1.375 1.575 
1.375 1.575 

1.875 2.075 
1.875 2.075 
1.875 2.075 

1.875 2.075 
1.875 2.075 
1.875 2.075 

1.875 2.075 
1.875 2.075 
2.375 2.575 

A I. 
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1500 CAPACITORS 1500 

Component Research ~R~ 
J 93 POLYSTYRENE 

CAPACITOR 

5,000,000 MEGOHM MIN. INSULATION RESISTANCE FOR VALUES O.luF AND LESS. 

0.02% MAXIMUM DIELECTRIC ABSORPTION. 

0.1% MAXIMUM SHELF DRIFT FOR 10 YEARS (OR IN NORMAL USE). 

UTILIZES CRC UNIQUE PATENTED, RUGGED, LOW LOSS LEAD TERMINATIONS, QUALIFIED FOR ALL HI-REL 
PROGRAMS. 

HERMETICALLY SEALED, HIGH RELIABILITY SCREENED FOR CRITICAL AEROSPACE PROGRAMS. 

100% RELIABILITY SCREENING, INCLUDES TEMPERATURE CYCLING, FINE LEAK TEST, AC SQUARE 
WAVE TEST. 

SIMILAR GENERIC PARTS HAVE BEEN QUALIFIED FOR TRIDENT PROGRAM. 

AVAILABLE IN ±O.l% TO ±lO% CAPACITANCE TOLERANCE FROM 50VDC TO 400VDC. 

AC AND DC RATED. 

TYPICAL 
APPLICATIONS 

TEST RESULTS FOR 75 
SERIES N53 CAPACI
TORS LIFE TESTED FOR 
2000 HOURS AT +85°C 
AT 140% OF RATED DC 
VOLTAGE. THERE WERE 
NO FAILURES FOR THIS 
TEST. N53 CAPACITORS 
ARE THE SAME CON
STRUCTION AND DE
SIGN as J93 SERIES 
CAPACITORS. 

r' I 
107 

8················1··········· 
I 

RESISTANCE 

~i 106 WITH 

IN MEGOHMS 

105 

I 
I 

I 104 

• CRITICAL TIMING CIRCUITS 

• FIXED TUNING CIRCUITS 

• FILTERING 
• TEMPERATURE COMPENSATION 

• COUPLING AND DECOUPLING 

I 

I 
I 

I 

Id I 
I 

1+2 

I:' CHANGE 

I 
WITH 

I C TEMPERATURE 

I 
I 

I 

I 1°2 % DISSIPATION 

I 
1~:5 FACTOR 

I 
WITH 

I 
.005 

TEMPERATURE 

° 

~::o I 

I 

I % VOLTAGE 

I I 
RATING 

WITH 

• FEEDBACK CIRCUITS 

• POWER SUPPLY FILTERING 

• GYRO CIRCUITS 

• PULSE FORMING NETWORKS 

• INTEGRATING CIRCUITS 
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1500 CAPACITORS 1500 

Component Research -I:R~ 
J93 POLYSTYRENE 

CAPACITOR 

MINIMUMINSULATION~R~E:S:I:S:T~A~N~C:E~~~lol~io~liTiO~~~~w.~lo~~.0.~I~~~~151~ioo;ploI0~~~~llplooi~iolo~~ 
AT RATED DC VOLTAGE O.luF Megohms Megohms Megohms 

FOR VALUES OVER 1.0uF DIVIDE LIMIT SHOWN BY uF GREATER 1000000 500.000 WO.OOO 
TO OBTAIN MINIMUM I.R. EXAMPLE: A 2.0uF CAPACI- THAN O.luF Megohms.uF Megohms·uF Megohms-uF 
TOR AT 250 C IS 1,000,000 + 2 = 500,000 MEGOHMS. 

J93 QUALITY CONFORMANCE INSPECTION 

1 
BURN-IN 48 hrs. min. @ 85°C, 140% rated Dc volts 4.7.2 There shall be 100% 

no physical damage Test 

2 
THERMAL AGING 

From -65°C to +85°C, 5 cycles min. 
4.7.3 There shall be 100% 

no physical damage Test 

SEAL TEST (FINE LEAK) Helium bomb 45 PSI for 1 hr. 4.7.5 lx 1 06atm / cm3 / sec. 100% 
3 minimum, check for helium leak max. Test 

4 SEAL TEST (GROSS LEAK) Place in 85°C hot water for 60 seconds 4.7.5 No continuous 100% 
minimum and observe for bubbles bubble stream Test 

AC SQUARE WAVE Apply 100Hz square wave at a peak to 4.7.6 No shorts 100% 

5 (TERMINAL TO TERMINAL) peak voltage of 3 times DC rated Test 
voltage for 60 seconds minimum. 
Do not exceed 800 volts peak to peak. 

DC HI-POT Apply 200% of rated DC voltage 4.7.6 No shorts 100% 
6 (TERMINAL TO TERMINAL for 60 seconds minimum Test 

AND TERMINALS TO CASE) 

7 INSULATION RESISTANCE At 25°C at rated DC voltage 4.7.7 Per I.R. Table 100% 
(TERMINAL TO TERMiNAL) Test 

8 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number . 100% 
TOLERANCE Test 

9 % DISSIPATION FACTOR At 25°C at 1KHz, values above 4.7.9 0.02% max. 100% 
1uF measured at 0.1KHz Test 

10 VISUAL AND MECHANICAL For marking, dimensions, and 4.7.1 Per specification 1.0% 
INSPECTION workmanship as required. AQL 
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1500 CAPACITORS 1500 

Component Research -IR~ 
J93 POLYSTYRENE 

CAPACITOR 

i\< ••.•••.. !( .....••.••••••.•..••.•••.•..•.•. . ..... >/i· .. •···· ... ;r'r.····.······ ... __ L ••.. ..•. ........... ...... ~~!>t. . .......'<... .§... . •..• '. . .... . . .......... •.•.••• ..••. ,··..<.1·00 VDC .. 

.uF ~,=~,.D gt!1ll.enBtllli' , .. a!lUl" 
Iii ··· •• ·CP/t,!.1 A.8Plt,!. Ii 

.001 938102 .193 .562 .662 93CI02 .193 .687 .787 930102 .235 .687 .787 93EI02 .312 .687 .787 

.0012 938122 .193 .562 .662 93CI22 .193 .687 .787 930122 .235 .687 .787 93E122 .312 .687 .787 

.0015 938152 .193 .562 .662 93C152 .193 .687 .787 930152 .235 .687 .787 93El52 .312 .687 .787 

.0018 938182 .193 .562 .662 93C182 .193 .687 .787 930182 .235 .687 .787 93E182 .312 .687 .787 

.002 938202 .193 .562 .662 93C202 .193 .687 .787 930202 .235 .687 .787 93E202 .312 .687 .787 

.0022 938222 .193 .562 .662 93C222 .193 .687 .787 930222 .235 .687 .787 93E222 .312 .687 .787 

.0027 938272 .193 .562 '.662 93C272 .193 .687 .787 930272. .235 .687 .787 93E272 .312 .687 .787 

.0033 938332 .193 .562 .662 93C332 .193 .687 .787 930332 .235 .687 .787 93E332 .312 .687 .787 

.0039 938392 .193 .562 .662 93C392 .193 .687 .787 930392 .235 .687 .787 93E392 .312 .687 .787 

.0047 938472 .193 .562 .662 93C472 .193 .687 .787 930472 .235 .687 .787 93E472 .312 .687 .787 

.005 938502 .193 .562 .662 93C502 .193 .687 .787 930502 .235 .687 .787 93E502 .312 .687 .787 

.0056 938562 .193 .562 .662 93C562 .193 .687 .787 930562 .235 .687 .787 93E562 .312 .687 .787 

.0068 938682 .193 .562 .662 93C682 .193 .687 .787 930682 .235 .687 .787 93E682 .312 .687 .787 

.0075 938752 .193 .687 .787 93C752 .193 .813 .913 930752 .235 .813 .913 93E752 .312 .813. .913 

.0082 938822 .193 .687 .787 93C822 .193 .813 .913 930822 .235 .813 .913 93E812 .312 .813 .913 

.01 938103 .193 .687 .787 93C103 .193 .813 .913 930103 .235 .813 .913 93E103 .312 .813 .913 

.012 938123 .193 .687 .787 93C123 .193 .813 .913 930123 .235 .813 .913 93E123 .312 .813 .913 

.015 938153 .235 .687 .787 93C153 .235 .813 .913 930153 .312 .813 .913 93EI53 .400 .813 .913 

.018 938183 .235 .813 .913 93C183 .312 .813 .913 930183 .400 .813 .913 93E183 .400 1.063 1.163 

.02 938203 .235 .813 .913 93C203 .312 .813 .913 930203 .400 .813 .913 93E203 .400 1.063 1.163 

.022 938223 .235 .813 .913 93C223 .312 .813 .913 930223 .400 .813 .913 93E223 .400 1.063 1.163 

.027 938273 .235 .813 .913 93C273 .312 .813 .913 930273 .400 .813 .913 93E273 .400 1.063 1.163 

.033 938333 .235 .813 .913 93C333 .312 .813 .913 930333 .400 .813 .913 93E333 .400 1.063 1.163 

.039 938393 .312 .813 .913 93C393 .400 .813 .913 930393 .400 1.063 1.163 93E393 .500 1.125 1.225 

.047 938473 .312 .813 .913 93C473 .400 .813 .913 930473 .400 1.063 1.163 93E473 .500 1.125 1.225 

.05 938503 .312 .813 .913 93C503 .400 .813 .913 930503 .400 1.063 1.163 93E503 .500 1.125 1.225 

.056 938563 .312 .813 .913 93C563 .400 .813 .913 930563 .400 1.063 1.163 93E563 .500 1.125 1.225 

.068 938683 .400 .813 .913 93C683 .400 1.063 1.163 930683 .500 1.125 1.225 93E583 .500 1.375 1.475 

.075 938753 .400 .813 .913 93C753 .400 1.063 1.163 930753 .500 1.125 1.225 93E753 .500 1.375 1.475 

.082 938823 .400 .813 .913 93C823 ADO 1.063 1.163 930823 .500 1.125 1.225 93E823 .500 1.375 1.475 

.1 938104 .400 .813 .913 93CI04 .400 1.063 1.163 930104 .500 1.125 1.225 93EI04 .500 1.375 1.475 

.12 938124 .400 .813 .913 93CI24 .400 1.063 1.163 930124 .500 1.125 1.225 93El24 .500 1.375 1.475 

.15 938154 .400 1.063 1.163 93C154 .500 1.125 1.225 930154 .500 1.375 1.475 93E154 .562 1.375 1.475 

.18 938184 .400 1.063 1.163 93C184 .500 1.125 1.225 930184 .500 1.375 1.475 93E184 .562 1.375 1.475 

.20 938204 .400 1.063 1.163 93C204 .500 1.125 1.225 930204 .500 1.375 1.475 93E204 .562 1.375 1.475 

.22 938224 .400 1.063 1.163 93C224 .500 1.125 1.225 930224 .500 1.375 1.475 93E224 .562 1.375 1.475 

.27 938274 .500 1.125 1.225 93C274 .500 1.375 1.475 930274 .562 1.375 1.475 93E274 .670 1.375 1.475 

.33 938334 .500 1.125 1.225 93C334 .500 1.375 1.475 930334 .562 . 1.375 1.475 93E334 .670 1.375 1.475 

.39 938394 .500 1.375 1.475 93C394 .562 1.375 1.475 930394 .670 1.375 1.475 93E394 .670 1.875 1.975 

.47 938474 .562 1.375 1.475 93C474 .670 1.375 1.475 930474 .670 1.875 1.975 93E474 .750 1.875 1.975 

.50 938504 .562 1.375 1.475 93C504 .670 1.375 1.475 930504 .670 1.875 1.975 93E504 .750 1.875 1.975 

.56 938564 .562 1.375 1.475 93C564 .670 1.375 1.475 930564 .670 1.875 1.975 93E564 .750 1.875 1.975 

.68 938684 .670 1.375 1.475 93C684 .670 1.875 1.975 930684 .750 1.875 1.975 93E684 1.000 1.875 1.975 

.75 938754 .670 1.875 1.975 93C754 .750 1.875 1.975 930754 1.000 1.875 1.975 93E754 1.000 2.375 2.475 

.82 938824 .670 1.875 1.975 93C824 .750 1.875 1.975 930824 1.000 1.875 1.975 93E824 1.000 2.375 2.475 

1.0 938105 .670 1.875 1.975 93CI05 .750 1.875 1.975 930105 1.000 1.875 1.975 93El05 1.000 2.375 2.475 
1.2 938125 .750 1.875 1.975 93C125 1.000 1.875 1.975 
1.5 938155 .750 1.875 1.975 93C155 1.000 1.875 1.975 

1.8 938185 1.000 1.875 1.975 93C185 1.000 2.375 2.475 FOR SPECIAL VALUES AND 
2.0 938205 1.000 1.875 1.975 93C205 1.000 2.375 2.475 TOLERANCEs,pLEASE CON· 
2.2 938225 1.000 1.875 1.975 TACT ouR APPLICATION 
2.5 938255. 1.000 2.375 2.225 DEPARTMENT. 
2.7 938275 1.000 2.375 2.225 

J931 B 104 J S (w CASE DIMENSIONS TOLERANCE LIMITS (INCHES) 
LEAD CODE 

W=Tinned copper clad steel: "A" Diameter ±0.010 Without Sleeving 

I 1 #22 (.025") for .312" case +0.02 
dia. & smaller; #20 (.032") -0.00 With Mylar Sleeving 
for .400" & .500" case dia. 

STYLE I SLEEVING CODE 
C = Tinned oxygen·free "B" Case Length ±0.03 With or Without Sleeving S = Mylar sleeve copper: #18 (,040") for 

X= No sleeve .562" case dia. & larger. "C" 8ead to 8ead The lengths shown in table are 
Max. Length maximum and include solder beads 

.... .. 

K=10% F=I% 8=1/4% 
CAPACITANCE J =5% 0=112% A=.I% r-- ----,--1625 MINIMUM TYP 
TOLERANCE 

G=2% 

~ ~;--~ VOLTAGE 
•••• 

, 
' .. ' 

.... ...... , ......... ......... .... A-t~ 8=50VDC 
C=100VDC PICOFARAD CODE: First two digits represent significant figures . 
D=200VDC 

.. 
Last digit represents number of zeros to follow. Example: 104 = 

E=400VDC 100,000 picofarads. 
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1500 CAPACITORS 1500 

Component Research -I:R~ 
A52 FOIL 

POLYCARBONATE 
CAPACITOR 

200% DC volts 

±2% maximum capacitance 
change 

1. THE COMBINED DC AND AC VOLTAGES SHOULD NOT EXCEED 
THE DC RATINGS, SEE FIGURE. 

2. CAPAcITORS MAY BE OPERATED AT HIGHER FREQUENCIES, 
AT REDUCED RMS VOLTAGE SUCH THAT MAX. AC CURRENT 
RATINGS ARE NOT EXCEEDED. 

3. TYPE A52 CAPACITORS CAN HANDLE MUCH HIGHER PULSE 
REPETITION RATES THAN METALLIZED CAPACITORS. 

measured at any two corresponding temperature 
points taken in five successive temperature cycles from 
-65°C to + 125°C. 

-~~ r- .. ~J:'IL-K UPPER PEAK 
DC RATING r-- v-v_ --~f 
CAPA~iTOR CIRCUIT PE-A-K-T--'O'--P-E-AK-=:J--'-

~~T~g:KING RIPPLE VOLTAGE 

DERATE ABOVE 1000 C 
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1500 CAPACITORS 1500 

Component Research ~R<)-
A52 FOIL 

POLYCARBONATE 
CAPACITOR 

.001 .193 .562 

.0012 .193 .562 

.0015 .193 .562 

.0018 .193 .562 

.002 .193 .562 

.0022 .193 .562 

.0027 .193 .562 

.0033 .193 .562 

.0039 .193 .562 

.0047 .193 .562 

.005 .193 .562 

.0056 .193 .562 

.0068 .193 .687 

.0075 .193 .687 

.0082 .193 .687 

.01 

.012 

.015 

.018 

.02 

.022 

.027 

.033 

.039 

.235 .687 

.235 .687 

.235 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .687 

.312 .813 

.047 .312 .813 
.05 .400 .813 
.056 .400 .813 

.068 

.075 

.082 

0400 
.400 
.400 

.813 

.813 

.813 

.1 

.12 

.15 

.18 

.2 

.22 

.400 1.063 

.400 1.063 

.400 1.063 

0400 1.063 
.500 1.125 
.500 1.125 

VOLTAGE 
C=lOOVDC 
D=200VDC 
V=300VDC 
E=400VDC 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

60 
60 
60 

.038 .193 .562 

.045 .193 .562 

.056 .193 .562 

.067 .193 .562 

.075 .193 .562 

.083 .193 .562 

.101 .193 .562 

.124 .193 .562 

.146 .193 .562 

.176 .193 .687 

.188 .193 .687 

.210 .193 .687 

.255 .193 .687 

.282 .235 .687 

.308 .235 .687 

.375 .235 

.451 .235 

.561 .312 

.687 

.687 

.687 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

60 
60 
60 

.674 .312 .687 120 

.750 .312 .687 120 

.822 .312 .687 120 

60 1.02 .312 .813 120 
60 1.22 .312 .813 120 
60 1.46 0400 .813 120 

60 1.76 .400 .813 120 
60 1.88 0400 .813 120 
60 2.07 .400 .813 120 

53 ,2,2 
50 2.4 
49 2.5 

44 
37 
37 

2.7 
2.8 
2.9 

27 3.0 
26 3.3 
25 3.4 

.400 1.063 

.400 1.063 

.400 1.063 

.500 1.125 

.500 1.J25 

.500 1.125 

.500 1.375 

.500 1.375 

.500 1.375 

120 
120 
120 

120 
120 
120 

120 
120 
120 

.562 1.375 120 

.562 1.375 120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

120 
120 
120 

.075 .193 
.090 .193 
.112 .193 

.135 .193 

.150 .193 

.165 .193 

.202 .193 

.247 .193 

.293 .193 

.353 .193 

.375 .193 

.420 .193 

.511 .235 

.563 .235 

.615 .235 

120 .750 .312 
120 .902 .312 
120 1.12 .312 

120 1.35 .312 
112 104 .312 
110 1.5 .312 

106 1.8 
98 2.0 
90 2.2 

.312 

.400 

.400 

.562 

.562 

.562 

.562 

.562 

.562 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

.687 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

.687 180 

.813 180 

.813 180 

.813 180 

.813 180 

.813 180 

82 204 .400 .813 180 
80 2.5 
73 2.5 

65 
61 
59 

55 
48 
if3 

2.7 
2.9 
3.0 

3.4 
3.6 
4.00 

40 4.50 
38 4.75 
37 5.00 

33 5.50 
29 6.00 

.400 1.063 180 

.400 1.063 180 

.400 1.063 

.400 1.063 

.500 1.125 

.500 

.500 

.500 

1.125 
1.125 
1.375 

.500 1.375 

.562 1.375 

.562 1.375 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

180 
180 
180 

.113 .193 

.135 .193 

.169 .193 

.202 .193 

.225 .193 

.248 .193 

.304 .193 

.371 .193 

.439 .193 

.529 .235 
.562 .235 
.623 .235 

.312 
.845 .312 
.923 .312 

180 1.13 .312 
172 1.3 .312 
150 1.4 .312 

.687 240 

.687 240 

.687 240 

.687 240' 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 

.687 240 
.813 240 

134 1.5 .312 .813 240 
132 1.65 .400 .813 240 
130 1.8 0400 .813 240 

118 2.0 
108 2.2 
98 204 

.400 .813 
0400 1.063 
.400 1.063 

240 
240 
240 

85 2.5 .400 1. 063 240 
83.2 2.6 .500 1.125 240 
78 2.7 .500 1.125 240 

67 
63 
61 

56 
53 
48 

2.8 .500 
3.0 .500 
3.15 .500 

3.50 .562 
4.00 .562 
4.50 ,562 

45 5.00 
45 5.63 
45 6.00 

1.125 
1.375 
1.375 

1.375 
1.375 
1.375 

240 
240 
240 

240 
240 
240 

LEAD CODE !i~~~~~~~~~ 
T~~~!!!!~~~~~~ W=Tinned copper clad steel: F== :.: 

s = Mylar sleeve 
X=No sleeve 

CAPACITANCE 
TOLERANCE 

#22 (.025") for .312" case 
dia.& smaller; #20 (.032") 
for .400" & .500" case dia. 

C =Tinned oxygen-free 
copper: #18 (.040") for 
.562" case dia. & larger. 

K=IO% 
J =5% 

G=2% 
F=I% 

PICOFARAD CODE: First two digits represent significant figures. 
Last digit represents number of zeros to follow. Example: 104 = 
100,000 picofarads. 

,---11.625 MINIMUM TYP 

240 
240 
240 

240 
240 
240 

240 
240 
240 

240 
240 
240 

240 
240 
240 

224 
200 
190 

.15 

.18 

.22 

.27 
,30 
.33 

.4 
.5 
.6 

.7 

.75 

.85 

1.0 
1.13 
1.23 

1.4 
1.5 
1.8 

178 2.0 
168 2.1 
158 2.2 

148 2,5 
130 2.7 
117 2.9 

102 3.0 
102 3.2 
100 3,5 

96 
97 
98 

85 
75 
53 

4.0 
4.6 
5.0 

5.3 
5.6 
6.0 
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1500 CAPACITORS 1500 

Component Research ~R~ 
852 FO'L . POLYCARBONATE 

CAPACITOR 

2 

3 

5 

6 

7 

400VRMS, 600VRMS, RATED FROM-65°C TO +100°C 
Series B52 capacitors are designed for continuous 'duty 
operation over the full temperature range from -65°C 
to + 100°C at the rated voltage, current and frequency. 

within lf411 of the hermetic seals does not exceed 20°C. 

The maximum RMS current or peak current can be ex
ceeded with reduced duty cycle or tone burst operation, 
provided the peak rated voltages are not exceeded, and 
provided the heat rise measured at the terminals and 

Heatriseis measured with the capacitor located in a 
room temperature environment allowing for non-cooled 
normal convection. Lead size and distance to the power 
source must be adequate to prevent undue heat sinking 
or heat generation during measurement. 

HIGH CURRENT HANDLING WITH LOW LOSS 

Series B52 capacitors have very low series resistance 
terminations, measuring in the range of several milli
ohms at 100KHz, and can handle very high peak current 
discharge currents. Typically it is estimated that a 1uF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing 
is now in process to develop meaningful pulse current 
limits to be added to future specifications for B52 
capacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 

CRC capacitors use a patented low loss termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
type AC rated capacitors may be adequate for 60Hz and 

possibly 400Hz long term life, the use of CRC termina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions of corona in
ception. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 100°C 

eRC capacitors will operate efficiently up to approxi
mately 400KHz at their maximum current rated condi
tions. Typically a capacitor that is luF and is rated at 
10 amps at 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated at 400KHz at 4VRMS will 

handle approximately lOARMS current. 
CRC has higher frequency, lower loss, higher power 

capacitors in the planning stage for future applications 
that seek for higher frequency power sources. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 

CRC true hermetic sealing preserves the high quality 
performance of Series B52 polycarbonate capacitors and 
protects the dielectric materials from chemical attack. 
Merely potting non-hermetic type capacitors is poor in-

surance against long term loss of dielectric strength and 
life. It has been found that attack by vapor ingestion of 
chemicals of non-hermetic polycarbonate capacitors has 
resulted in failure in life or long term operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 

AC burn-in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 100°C. Burn-in @ 
400KHz at maximum rated current is also available for 
those applications where long term use at high current 
is anticipated. Group "AU testing is performed 100%. 

BURN-IN 16 hrs minimum at 120% rated 
AC voltage at 400Hz at lOOoC 

THERMAL A~ING 5 cycles minimum -65°C to 
125°C 

SEAL TEST Gross leak Meth. 112 
MIL-STD-202 Condo B 

INSULATION RESISTANCE At DC voltage 
(TERMINAL TO TERMINAL) or whichever is less 

% CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

At 25°C at 10KHz 

MECHANICAL and 

This testing consists of vital capacitor parameters per
formed after burn-in to tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

4.7.2 'No physical damage 100% 
MIL-C-83421 Test 

4.7.3 No physical damage 100% 
Test 

No continuous bubble stream 100% 
or oil leaks as required Test 

4.7.7 100,000 megohms-uF, need not 100% 
exceed 1,000,000 megohms Test 

4.7.8 Per part number 100% 
Test 

4.7.9 0.25% maximum 100% 
Test 

4.7.1 Per specification 1.0% 
AQL 
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1500 

Component Research ~R~ 

.033 855F333KXC 0400 1.063 400 400 

.039 855F393KXC 0400 1.063 400 400 

.047 B55F473KXC .500 1.125 400 400 

.056 B55F563KXC .500 1.125 400 400 

.068 855F683KXC .500 1.125 400 400 

.075 855F753KXC .500 1.375 400 400 

.082 855F823KXC .500 1.375 400 400 

.092 B55F923KXC .562 1.375 400 400 

.1 B55F104KXC .562 1.375 400 400 

.12 B55Fl24KXC .562 1.375 400 400 

.15 B55Fl54KXC .562 1.375 400 400 

.18 B55F184KXC .670 1.375 400 400 

.22 855F224KXC .670 1.375 400 400 

.27 855F274KXC .670 1.875 400 400 

.33 855F334KXC .670 1.875 400 400 

.39 855F394KXC .670 1.875 400 400 
047 855F474KXC .750 1.875 400 400 
.56 855F564KXC .750 1.875 400 400 

.68 B55F684KXC .750 2.375 400 400 

.75 B55F754KXC .750 2.375 400 400 

.82 B55F824KXC .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

400 4 
400 4 
400 

357 5 
294 5 
320 6 

293 
305 
280 

233 7 
187 7 
178 8 

146 
133 9 
109 9 

92.7 9 
102.0 12 
85.7 12 

70.6 12 
74.6 14 
68.3 14 

B55 FOIL 
POL YPROPYLEN E 
CAPACITOR 

855P333KXC .500 1.375 600 600 600 
855P393KXC .500 1.375 600 600 600 
855P473KXC .500 1.375 600 600 511 

855P563KXC .500 1.375 600 600 428 
B55P683KXC .562 1.375 600 600 412 
B55P753KXC .562 1.375 600 600 373 

B55P823KXC .562 1.375 600 600 342 
855P923KXC .670 1.375 600 600 348 
B55P104KXC .670 1.375 600 600 360 

B55P124KXX .670 1.375 600 600 266 
B55P154KXC .670 1.875 600 600 214 
855P184KXC .670 1.875 600 600 200 

B55P224KXC .670 1.875 600 600 164 
B55P274KXC .750 1.875 600 600 178 
B55P334KXC .750 1.875 600 600 145. 

B55P394KXC .750 2.375 600 600 144 
B55P474KXC .750 2.375 600 600 119 

PART DIMENSIONS AND TOLERANCES 

LEAD SIZE 
.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 

6 
6 
6 

6 
7 
7 

7 
8 
8 

8 
8 
9 

9 
12 
12 

14 
14 
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1500 CAPACITORS 1500 

Component Research ~R~ 
B 12 METALLIZED· 

POLYCARBONATE 
CAPACITOR 

400VRMS, 600VRMS, RATED FROM -65°C TO +lOO°C 

Series 812 capacitors are designed for continous duty 
operation over the full temperature range from -65°C 
to + 100°C at the ratings for voltage, current and fre-

provided the heat rise measured at the terminals and 
within 1/4" of the hermetic seals does not exceed 20°C. 

. guency listed in the specifications. 
Heat rise is measured with the capacitor located in a 

room temperature environment allowing for non-cooled 
normal convection. Lead size and distance to the power 
source must be adequate to prevent undue heat sinking 
or heat generation during measurement. 

2 

3 

5 

6 

7 

The maximum RMS current or peak current can be ex
ceeded with reduced duty cycle or tone burst operation, 
provided the peak rated voltages are not exceeded, and 

HIGH CURRENT HANDLING WITH LOW LOSS 

Series 812 capacitors have terminations slightly higher 
in resistance than Series 852 capacitors and can be 
used in pulse applications where the peak currents gen
erally do not exceed 100 times 812 RMS current ratings 
and where the repetition rate is less than 10 pulses per 
second. 

Testing is now in process to develop pulse current 
limits to be added to future specifications for 812 ca
pacitors. Series 812 capacitors are smaller in size and 
lighter in weight than Series 852 foil polycarbaronate 
capacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 

Commercial type AC rated capacitors may be adequate 
for 60Hz and possibly 400Hz long term life. CRC capa
citors are designed to operate up to 40KHz without ab
normal hot spot conditions, without corona inception, 

with constant controlled low loss terminations which 
remain reliable after years of use, after operation during 
severe environmental conditions. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 100°C 

CRC capacitors will operate efficiently up to approxi
mately 400KHz at their maximum current rated condi
tions. Typically a capacitor that is luF and is rated at 
10 amps at 40KHz will be handling 40VRMS at 40KHz. 
This capacitor when operated at 400KHz at 4VRMS will 

hand I.e approximately lOARMS current. 
CRC has higher frequency, lower loss, higher power 

capacitors in the planning stage for future applications 
that seek for higher frequency power sources. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 

CRC true hermetic sealing preserves the high quality 
performance of Series 812 polycarbonate capacitors and 
protects the dielectric materials from chemical attack. 
Merely potting non-hermetic type capacitors is poor in-

surance against long term loss of dielectric strength and 
life. It has been found that attack by vapor ingestion of 
chemicals of non-hermetic polycarbonate capacitors has 
resulted in failure in life or long term operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 

AC burn-in options at additional cost are available for 
critical applications. Most economical AC burn-in is gen
erally at rated RMS volts at 400Hz at lOO°C. 40KHz 
burn-in at maximum rated current is also available for 
those applications where long term use at high current 

THERMAL AGING 5 cycles minimum -65°C to 
125°C 

SEAL TEST Gross leak Meth. 112 
MIL-STD-202 Condo B 

INSULATION RESISTANCE At 25°C at rated DC voltage 
(TERMINAL TO TERMINAL) or at 600VDC, whichever is less 

0/0 CAPACITANCE At 25°C at 1KHz 
TOLERANCE 

0/0 DISSIPATION FACTOR At 250C at 10KHz 

VISUAL AND MECHANICAL and 
INSPECTION 

is anticipated. 100% Group "An testing of vital capacitor 
characteristics is performed after burn-in to generally 
tightly controlled specifications to assure ourselves and 
our customers that these capacitors will operate reliably 
as intended for use. 

No physical damage 

4.7.7 100,000 
exceed 

4.7.8 Per part number 

4.7_9 0.5% maximum 

4.7.1 Per specification 

need not 

100% 
Test 

100% 
Test 

100% 
Test 

100% 
Test 
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1500 

Component Research ~RI-

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.4O() 1.063 '400 

.400 1.063 400 

.400 1.063 400 
B12F823KXC .500 400 400 
B12F923KXC .500 400 400 
BI2F104KXC .500 400 400 

400 400 
400 400 
400 400 
40() 400 
400 400 
4()0 400 

400 400 
400 400 
400 400 
400 400 
400 400 
400 366 
400 370 
400 340 
400 333 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

91 
74 
67 

57 
47 
42 
40 6.8 
40 7.5 
36 7.5 
37 8.5 
34 8.5 
33.3 10.0 

B 12 METALLIZED 
POLYCARBONATE 
CAPACITOR 

600 339 
600 287 
600 272 
60() 236 
600 200 
600 200 

.670 

.670 

.670 

.670 1.875 

.750 1.875 

.750 1.875 

.750 1.875 47 8.0 

.750 2.375 53.3 10.0 
1.0 2.375 48.8 11.0 

PART DIMENSIONS AND TOLERANCES 

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER-CLAD 
STEEL FOR CASE DIAMETER .312 

.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 
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1500 CAPACITORS 1500 

Component Research ~Rt-
B55F01L . . . POLYPROPYLENE 

CAPACITOR 

4 

5 

6 

.7 

400VRMS, 600VRMS, RATED FROM -55°C TO +85°C 
(HIGHER RATINGS AVAILABLE) 

Series 855 capacitors are designed for continuous duty 
operation over the full temperature range from -55°C 
to +85°C at the rating for voltage, current and fre
quency listed in the specifications. 

The maximum RMS current or peak current can be 
exceeded with reduced duty cycle or tone burst opera
tion, provided that peak rated voltages are not exceeded, 
and provided the heat rise measured at the terminals 

and within W' of the hermetic seals does not exceed 
20°C. 

Heat rise is generally measured with the capacitor 
located in a room temperature environment allowing for 
non-cooled normal convection. Lead size and distance 
to the power source must be adequate to prevent undue 
heat sinking or generation during measurement. 

HIGH CURRENT HANDLING WITH LOW LOSS 
Series 855 capacitors have very low series resistance 
terminations, in the range of several milliohms at 
100KHz, and can .handle very high peak current dis
charge currents. Typically it is estimated that a luF 
capacitor can handle over 3000 amperes of peak current 

at repetition rates up to 10 pulses per second. Testing is 
now in process to develop meaningful pulse current 
limits to be added to future specifications for 855 ca
pacitors. 

FREEDOM FROM CORONA INCEPTION AND INTERNAL HOT SPOTS 
Commerclal type AC rated capacitors may be adequate 
for 60Hz and possibly 400Hz long term life. CRC capa
citors are designed to operate up to 40KHz without ab
normal hot spot conditions, without corona inception, 

with constant controlled low loss terminations which 
remain reliable after years of use, after operation during 
severe environmental conditions. 

40KHz RATED FOR HIGH CURRENT HANDLING UP TO 85°C 

CRC capacitors use a patented low loss termination 
which remains reliable after years of operation under 
severe environmental conditions. Whereas commercial 
type AC rated capacitors may be adequate for 60Hz and 

possibly 400Hz long term life, the use of CRC termina
tions enables these capacitors to operate up to 40KHz 
without abnormal hot spot conditions or corona in
ception. 

HERMETICALLY SEALED, RUGGED AEROSPACE, MILITARY CONSTRUCTION 
CRC true hermetic sealing preserves the high quality 
performance of Series 855 foil polypropylene capacitors 
and protects the dielectric materials from chemical 
attack. Merely potting non-hermetic type capacitors is 
poor insurance against long term loss of dielectric 

strength and life. It has been found that attack by 
vapor ingestion of chemicals of non-hermetic polypropy
lene capacitors has resulted in failure in life or long 
term operation. 

AVAILABLE WITH 400Hz OR 40KHz BURN-IN OPTIONS 
AC burn-in options at additional cost are available for 
critical applications. The most economical AC burn-in 
is at rated RMS voltage @ 400Hz at 85°C. 8urn-in @ 
40KHz at maximum rated current is also available for 
those applications where long term use at high current 
is anticipated. Group "An testing is performed 100%. 

5 cycles minimum -55°C to . 
85°C 

This testing consists of vital capacitor parameters per
formed after burn-into tight specification limits. This 
ensures the high reliability required to assure our cus
tomers of fault free operation under harsh operating 
conditions. 

4.7.3 No physical damage 100% 
Test 

Gross leak Meth. 112 MIL-STD-202Cond. B No continuous bubble stream 100% 
or oil leaks as required Test 

At 25°C at rated DC voltage, 4.7.7 100,000 megohm-uF, need not 100% 
or at 600VDC. whichever is less exceed 1.000,000 megohms Test 

At 25°C at 1 KHz 4.7.8 Per part number 100% 
Test 

At 25°C at 10KHz 4.7.9 .05% maximum 100% 
Test 

For mens ions and 4.7.1 -Per specification 1.0% 
war AQL 
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.033 B52F333KXC .400 1.063 400 400 

.039 B52F393KXC .400 1.063 400 400 

.047 B52F473KXC .500 1.125 400 400 

.056 B52F563KXC .500 1.125 400 400 

.068 B52F683KXC .500 1.125 400 400 

.075 B52F753KXC .500 1.375 400 400 

.082 B52F823KXC .500 1.375 400 400 

.092 B52F923KXC .562 1.375 400 400 

.1 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 
.56 

.68 

.75 

.82 

B52F104KXC .562 1.375 400 400 

B52F124KXC .562 1.375 400 400 
B52F154KXC .562 1.375 400 400 
B52F184KXC .670 1.375 400 400 

B52F224KXC .670 1.375 400 400 
B52F274KXC .670 1.875 400 400 
B52F334KXC .670 1.875 400 400 

B52F394KXC .670 1.875 400 400 
B52F474KXC .750 1.875 400 400 
B52F564KXC .750 1.875 400 400 

B52F684KXC .750 2.375 400 400 
B52F754KXC .750 2.375 400 400 
B52F824KXC .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
± 10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to. the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

B52 FOIL . POLYCARBONATE 

360 
308 
306 

255 
235 
235 

235 
230 
220 

200 
160 
155 

127 
118 
97 

82 
77 
64 

53 
53 
49 

CAPACITOR 

3.0 B52P333KXC .500 1.375 600 600 600 

3.0 B52P393KXC .500 1.375 600 600 513 

3.6 B52P473KXC .500 1.375 600 600 426 

3.6 B52P563KXC .500 1.375 600 600 357 

4.0 B52P683KXC .562 1.375 600 600 353 

4.4 B52P753KXC .562 1.375 600 600 320 

4.8 B52P823KXC .562 1.375 600 600 293 

5.3 B52P923KXC .670 1.375 600 600 305 
5.5 B52P104KXC .670 1.375 600 600 280 

6.0 B52P124KXC .670 1.375 600 600 233 
6.0 B52P154KXC .670 1.875 600 600 214 

7.0 B52P184KXC .670 1.875 600 600 178 

7.0 B52P224KXC .670 1.875 600 600 146 

8.0 B52P274KXC .750 1.875 600 600 133 

8.0 B52P334KXC .750 1.875 600 600 109 

8.0 B52P394KXC .750 2.375 600 600 103 

9.0 B52P474KXC .750 2.375 600 600 85.1 

9.0 

9.0 
10.0 
10.0 

PART DIMENSIONS AND TOLERANCES 

LEAD SIZE 
.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER .400 & LARGER 

5.0 
5.0 
5.0 

5.0 
6.0 
6.0 

6.0 
7.0 
7.0 

7.0 
8.0 
8.0 

8.0 
9.0 
9.0 

10.0 
10.0 
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B 15 METALLIZED 

POLYPROPYLENE 
CAPACITOR 

1 

2 

3 

400VRMS, 600VRMS, RATED ...,55°C TO +85°C 
Series 815 metallized polypropyler.Je capacitors have 
lower loss than Series 814 metallized polysulfone ca
pacitors and therefore are superior for power resonating 
applications requiring minimum loss. The 815 capaci
tors are however limited for use in 85°C or lower tem
perature applications. CRC can supply special high 

temperature low loss teflon capacitors for 200°C power 
resonating applications if required. 

When Series 815 specifications are completed, RMS 
ratings above 600VRMS will be available together with 
information covering this product line. 

LOW LOSS, HIGH Q, LIGHT WEIGHT, HIGH POWERRATEO, 
HERMETICALLY SEALED 

The 815 capacitors are lighter in weight than any other 
hermetically sealed capacitor with equivalent current 
and voltage ratings at 40KHz. Typically a 5.6uF, 
400VRMS, capacitor in a 1.25" x 3.440" case weighs 
approximately 110 grams and is rated to handle 35 amps 
at 40KHz. 

Polypropylene film like many other dielectrics is af
fected by chemical attack of solvents, epoxies and con
tamination. True hermetic sealing of CRC's capacitors 
protects them from outside chemical attack and assures 
that long term high quality performance can be main
tained. 

RUGGED LOW LOSS TERMINATIONS FOR 100% DUTY CYCLE OPERATING LIFE 
The large amount of power that 815 capacitors can 
handle is a result of years of development searching for 
all possible means of reducing capacitor losses and 
preserving the integrity of CRC's rugged capacitor ter
minations. When CRC's metallized polypropylene capa
citors are subjected to temperature extremes, they 

surpass commercial type products in their ability to 
maintain a constant low loss equivalent series resist
ance and can maintain their low power factor for critical 
aerospace applications. Where extremely high pulse cur
rents may be encountered Series 855 should be con
sidered. 

AC RATED TO 40KHz UP TO 85°C 
Series 815 capacitors are rated up to 40KHz and are 
ideal for power resonating circuits: Due to a negative 
temperature coefficient of approximately 200 PPM/DC 

a 10°C temperature increase due to applied power or 
applied temperature will cause the capacitance to de
crease approximately 0.2%. 

AVAILABLE WITH AC BURN-IN AND OTHER SCREENING OPTIONS 
CRC manufactures larger capacitors of similar construc
tion to the 815 series in rectangular cases for power 
inverter applications requiring low loss filtering of sev
eral hundreds of amperes of ripple at frequencies 20KHz 
and higher. 

BURN·IN 16 hrs. minimum at 120'% rated 
AC voltage at 400Hz at 850 C 

THERMAL AGING 5 cycles minimum -55°C to 
85°C 

Further developments in lowering capacitor losses are 
currently being completed at CRC and will result in 
further improved ratings for 815 and other new model 
capacitors. 

4.7.2 No physical damage 100% 
M IL-C-S3421 Test 

4.7.3 No physical damage 100% 
Test 

SEAL TEST Gross leak Meth. 112 MIL-STD-202 Condo B No continuous bubble stream 100% 
or oil leaks as required Test 

4 INSULATION RESISTANCE At 250 C at rated DC voltage, 4.7.7 100,000 megohm-uF, need not 100% 
(TERMINAL TO TERMINAL) or at 600VDC, whi.chever is less exceed 1,000,000 megohms Test 

5 % CAPACITANCE At 25°C at 1KHz 4.7.8 Per part number 100% 
TOLERANCE Test 

6 % DISSIPATION FACTOR At 25°C at 10KHz 4.7.9 0.05% maximum' '100% 
Test 

7 VISUAL AND MECHANICAL For marking, dimensions and 4.7.1 Per specification 1.0% 
INSPECTION workmanship AQL 
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.018 BI5F183KXW 

.022 BI5F223KXC 

.027 B15F273KXC 

.033 BI5F333KXC 

.039 B15F393KXC 

.047 BI5F473KXC 

.056 

.068 

.075 

.082 .500 1.125 400 400 

.092 .500 1.125 400 400 

.1 .500 1.125 400 400 

.12 .500 1.375 400 400 

.15 .500 1.375 400 400 

.18 .562 1.375· 400 400 

.22 .562 1.375 400 400 

.27 .562 1.375 400 400 

.33 .670 1.375 400 400 

.39 .670 1.375 400 400 

.47 .670 1.875 400 400 

.56 .670 1.875 400 400 

.68 B15F684KXC .670 1.875 400 400 

.75 B15F754KXC .750 1.875 400 400 

.82 B15P824KXC .750 1.875 400 400 

.92 BI5F924KXC .750 2.375 400 400 
1.0 BI5F105KXC .750 2.375 400 400 
1.2 BI5Fl25KXC .750 2.375 400 400 

ORDERING INFORMATION: All part numbers 
listed in tables have a capacitance tolerance of 
±10% and are supplied with bare metal (un
sleeved) cases. 

TECHNICAL INFORMATION: These capacitors 
can be damaged when you solder to the lead 
wires due to possible overheating that can 
occur. Place a suitable heat sink on the lead 
wire between the solder beads on the hermetic 
seal and the area of wire lead to be soldered. 

For initial design, when operating the capa
citors at high current levels it is suggested that 
you monitor the capacitor heat rise on the 
leads adjacent to the solder beads to verify 
that it does not exceed 20°C above ambient. 

All maximum current ratings shown should 
result in less than 20°C heat rise with con
tinuous duty operation under normal convec
tion conditions. 

Avoid tearing of solder beads when bending 
wire leads by using a suitable clamping fixture 
for lead bending. 

CAPACITORS 1500 

195 
174 
160 

167 
134 
133 

109 
88.8 
84.7 

72.1 
68.1 
57 

47 
58.6 
53.7 

56.6 
52 
43.3 

4 
4 
4 

5 
5 
6 

6 
6 
7 

7 
8 
8 

8 
11 
11 

13 
13 
13 

.500 

.562 

.562 

.562 

.562 

.670 

B15P224KXC .670 
BI5P274KXC .670 
BI5P334KXC .670 

B15P394KXC .670 
B15P474KXC .750 
B15P564KXC .750 

B15P684KXC .750 
B15P754KXC .750 
B15P824KXC 1.0 

B 15 METALLIZED 
POL YPROPYLEN E 
CAPACITOR 

1.375 600 
1.375 600 
1.375 600 

1.375 600 600 200 6 
1.375 600 600 160 6 
1.375 600 600 155 7 

1.375 600 600 127 7 
1.875 600 600 118 a 
1.875 600 600 96.8 8 

1.875 600 600 82.4 8 
1.875 600 600 93.6 11 
1.875 600 600 78.5 11 

1.875 60C 600 64.7 11 
2.375 600 600 69.3 13 
2.375 600 600 63.4 15 

PART DIMENSIONS AND TOLERANCES 

l l.625 MIN.r- L ~~~61 r-. IO MAX. TYP. 
TYP. I I 

~'-------..l~ ft.l 
~ .02 

LEAD SIZE 
.032 ±.003 (#20AWG) TINNED COPPER-CLAD 
STEEL FOR CASE DIAMETER .312 

.041 ±.003 (#18AWG) TINNED COPPER FOR 
CASE DIAMETER 0400 & LARGER 
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1500 CAPACITORS 

Quality and commitment backed by over 
125 years combined experience in the 
Industry makes CDE/SW the choice for 
capacitors. 

Mica Capacitors 
As the major manufacturer of Mica capacitors 
CDE/SW can supply you with the highest quality 
and widest selection of Mica capacitors available. 

• Dipped Mica Capacitors - Commerical & Military 
• Molded Mica Capacitors - Commercial & Military 
• Transmitting Type Mica Capacitors - Commercial 
• Fixed Terminal Mica Capacitors - Commercial 

AC Oil Capacitors 
CDE provides the highest quality, longest life 
A. C. capacitors available for HID lighting and 
motor run applications. 

• Soggy FoWM Construction 
• UL Approved 
• Built to EIA Standards 
• Very High Corona Inception Levels 
• Round and Oval Construction 

Film Capacitors CDE offers a wide range of standard and custom 
design Film capacitors. 

• Miniature Wrapped or Dipped Film/Foil 
• Sub-miniature Metallized Film Styles 
• High Grade Polyester, Polypropylene or Polycarbonate 

Film Dielectrics 
• High Temperature, Low ESR, Low D. F. Film Capacitors 

Aluminum & Tantalum Electrolytic Capacitors 

• Computer Grade with Screw Terminals 
• Computer Grade with Printed Circuit Leads 
• Miniature Axial and Radial Styles . 
• Sub-miniature/Extended Temperature Styles 
• MIL-C-39018 - Screw, Axial and Radial Styles 
• Dual Rated Tantalum Foil Capacitors 
• Wet Anode Style Tantalum Capacitors 

Cornell Dubilier Electronics I Sangamo Weston Components 
Division 

1605 E. Rodney French Blvd. 
New Bedford, MA 02744 
TEL: (617) 996-8561 
FAX: (617) 996-3830 

A'1070 

P.O. Box 128 
Pickens, SC 29671 
TEL: (803) 878-6311 
FAX: (803) 878-7257 

For manufacturers' sales offices, see yellow pages 

1500 

CORNELL 
DUBILIER 

COMPONENTS DIVISION 

EEM 1988 



CAPACITORS 

Capacitors 
a division of 
CSI Technologies, Inc. 

SUMMARY ,.. CAPACITANCE/ 
VOLTAGEIll1DGS 

SERIES 

FT 

M 

CP 

AE 

MED 

FC 

WPC 

WM 

ES 

NB 

CUSTOM 

TYPE 

FILTER 
TUBULAR 
XHV 

FILTER XMITTER 

FILTER 
MIL 
SPEC 

PULSE 
RAILS 
X LOW L 

DEFIB SMALLEST 

INDUCTOR LIGHT 
WEIGHT 

RAILS 
PULSE LOWL 

HIGH E 

GENERAL 
PULSE PURPOSE 

FLASHLAMP 

HIGH R.R. 
ENERGY WIDE II T 
STORAGE LOW ESR 

NON-FLAM. 

AC 

ANY 
WOUND 
DIELECTRIC 

LOW D.F. 
BALLAST 

12S 0 C 
SnH 
10 KJ 
250kVDC 

5500 JOULES 

8800 JOULES 

®CII Capacitors 
a division of 
CSI Technologies. Inc. 

1500 

810 Rancheros Drive, San Marcos, CA 92069-3009, (619) 747-4000, TLX WU/697832 or RCA 295433 
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1500 CAPACITORS 1500 

STANLEY ELECTRONICS DIV. • Reconstituted Mica Capacitors 
• Pulse Forming Networks 
• Phenolic Round Tube Capacitors 

DEI:.· 
• Phenolic Rectanguiar Tube Capacitors 
• Rectangular Steel Can Capacitors 
• Wrap and Fill Capacitors 
• Custom Designed Capacitors 

Custom Design· .... ·-Mil Specifications 
DEL ELECTRONICS will develop custom capacitors 
for critical applications where size, shape and elec
trical properties are critical. Polypropylene, Mylar, 
or Paper dielectrics in combination with mineral or 

silicone oil are utilized in a wide range of AC, pulse 
and DC applications. Reconstituted mica capacitors 
are availaple for high temperature, small size and lov~ 
weight requirements. 

• Voltage to 200KV 
• Current to 200A RMS, 10,000A Pi< 
• Frequency DC to 100KHz 
• Oto 1000 
• Low ESR, Low Inductance, High IR 

DEI:. 
DEL ELECTRONICS CORP. 
250 East Sanford Boulevard 
Mount Vernon, NY 10550 
Telephone: (914) 699-2000 
TWX: 710-562-0130 FAX: (914) 699-4005 

A·1072 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 

MULTILAYER CERAMIC CHIP CAPACITORS 
CLASS I COG (NPO) CHARACTERISTICS 

Length 

Width 
In 

(mm) 

In 
Thickness (max) (mm) 

Termination 

Band 

Cap 
(pF) 

Cap 
I!JF) 

1.8 
2.2 
2.7 

3.3 
39 
4.7 

5.6 
6.8 
8.2 

10 
12 
15 

18 
22 
27 

33 
39 
47 

56 
68 
82 

100 
120 
150 

180 
220 
270 

330 
390 
470 

560 
680 
820 

1000 
1200 
1500 

1800 
2200 
2700 

3300 
3900 
4700 

5600 
6800 
8200 

010 
012 
.015 

018 
022 
027 

033 
039 

.050 ± .010 
(1.27 ± .25) 

.050 
(1.27) 

.020 ± .010 
(.508 ± .25) 

.060 ± .010 
(1.52 ± .25) 

.050 
(1.27) 

.020 ± .010 

Note: Body dimensions are without solder termination. 

Capacitance Range 
Capacitance Tolerance 

Voltage Rating 
Operating Temp. Range 
ll.C Max (Capacitance @OVDC) 
ll.C Max (Capacitance @ Rated VDC) 
Dissipalion Factor@25"C 

1.0 pF - .027 pF 
± .25 pF 
± .5 pF, ± 1 %, ± 2% 
±5%, ± 10% 
50, 100 and 200 
-55"Cto+125"C 
o ± 30 ppml"C 
o ± 30 ppm/"C 
0.15% Max 
(0.10% Typical) 

.095 ± .010 .080 ± .010 
(2.41 ± .25) (2.03 ± .25) 

.065 .065 
(1.65) (165) 

.020 ± .010 .020 ± .010 
(.508 ± .25) 

Test Conditions@ 25" C 
Dielectric Withstanding Voltage (Flash) 
Insulation Resistance (I.R.)@25"C 

Insulation Resistance (I.R.) @ 125'C 

Aging Rate % C/Decade Hr 
Terminations 

For further information, call your nearest Sales Representative - or call us direct. 

1500 

De/cap 

.125 ± .010 .250 ± .015 
(3.18 ± .25) (6.35 ± .38) 

.065 .065 
(1.65) (1.65) 

.020 ± .010 .020 ± .010 
(.508 ± .25) 

Division 

Cap. 

1RO 
1R2 
lR5 

lR8 
2R2 
2R7 

3R3 
3R9 
4R7 

5R6 
6R8 
8R2 

100 
120 
150 

180 
220 
270 

330 
390 
470 

560 
680 
820 

101 
121 
151 

181 
221 
271 

331 
391 
471 

561 
681 
821 

102 
122 
152 

182 
222 
272 

332 
392 
472 

562 
682 
822 

103 
123 
153 

183 
223 
273 

333 
393 

Consult Factory for values not shown. 

1 MHz:Sl00pF, lKHz>100pF (1.0+ .2Vrms) 
2.5 x Vdcw for 5±1 sec. current limited to SOmA 
100 K megohms (min) or 1000 
ohm-farads (min) whichever is less 
10 K megohms (min) or 100 
ohm-farads (min) whichever is less 
0% 
• Palladium-Silver 
• Palladium-Silver/Solder (Sn62) 
• Nickel barrier layer/Solder (Sn62) 

270 Quaker Road, East Aurora, NY 14052-0449 r.'~ AMERICAN PREasION INDUSTRIES 
~:II Electronic Components Group Phone (716) 652-3600 Telex 91-293 Fax (716) 652-4814 

.... MADE IN AMERICA BY AMERICAN CRAFTSMEN TO AMERICAN STANDARDS OF EXCELLENCE. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1073 
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MULTILAYER CERAMIC CHIP CAPACITORS 
CLASS IIX7R CHARACTERISTICS 

length 

Width 

Thickness (max) 

Termination 

Band 

Cap. 
(pFI 

180 
220 
270 

330 
390 
470 

560 
680 
820 

1000 
1200 
1500 

1800 
2200 
2700 

3300 
3900 
4700 

5600 
6800 
8200 

Cap 
IJ1F) 

In 

(mm) 

In 

(mm) 

.010 

.012 

.015 

.018 

.022 
027 

033 
.039 
.047 

.056 

.068 

.082 

10 
12 
.15 

.18 
22 
.27 

.33 

.39 
47 

56 
68 
82 

1.0 

.050 ± .010 
(1.:!7 ± .25) 

.050 
(1.27) 

.020 ± .010 

.060 ± .010 
(1.52 ± .25) 

.050 
(1.27) 

.020 ± .010 

Note: Body dimension are without solder termination. 

Capacitance Range 

Capacitance Tolerance 

Voltage Rating 

Operating Temp. Range 

b.C Max (Capacitance@OVDC) 

b.C Max (Capacitance@ Rated VDC) 

Dissipation Factor@25°C 

100 pF - .68/-lF 
± .5, ± 10%, ± 20% 

50, 100 and 200 

-55°C to +125°C 

±15'10 

N/A 

2.5% Max 
(1.5% Typical) 

All of our products are manufactured in facilities located in the U.S.A. 

.095 ± .010 
(2.41 ± .25) 

.065 
(1.65) 

.020 ± .010 
(.508 ± .25) 

Test Conditions@25°C 

.080 ± .010 
(2.03 ± .25) 

.065 
(1.65) 

.020 ± .010 
(.508 ± .25) 

Dielectric Withstanding Voltage (Flash) 

Insulation Resistance (I.A.) @25°C 

Insulation Resistance (I.R.) @125°C 

Aging Rate % C/Decade Hr 

Terminations 

For further information on our complete line or our capability for producing special components, call your nearest 
Sales Representative - or call us direct. 

1500 

De/cap 
Division 

.125 ± .010 
(3.18 ± .25) 

.065 
(1.65) 

.020 ± .010 
(.508 ± .25) 

.250 ± .015 
(6.35 ± .38) 

.065 
(1.65) 

.020 ± .010 
(.508 ± .25) 

181 
221 
271 

331 
391 
471 

561 
681 
821 

102 
122 
152 

182 
222 
272 

332 
392 
472 

562 
682 
822 

103 
123 
153 

334 
394 
474 

564 
684 
824 

105 

Consult Factory for values not shown. 

1KHz (1.0 ± .2 Vrms) 
2.5 x Vdcw for 5±1 sec. current limited to 50mA 

100 K megohms (min) or 1000 
ohm-farads (min) whichever is less 

10 K megohms (min) or 100 
ohm-farads (min) whichever is less 

Less than 1.5% 

• Palladium-Silver 
• Palladium-Silver/Solder (Sn62) 
• Nickel barrier layer/Solder (Sn62) 

270 Quaker Road, East Aurora, NY 14052-0449 
Phone (716) 652-3600 Telex 91-293 Fax (716) 652-4814 

~~ AMERICAN PREasloN INDUSTRIES 
~:. Electronic Components Group 

.... MADE IN AMERICA BY AMERICAN CRAFTSMEN TO AMERICAN STANDARDS OF EXCELLENCE. 
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1500 CAPACITORS 

MULTILAYER CERAMIC CHIP CAPACITORS 
BX DIELECTRIC CHARACTERISTICS 

Length 
In .080 ± .010 .120±.01O .125 ± .010 .180 ± .010 

(mm) (2.03 ± .25) (3.05 ± .25) (3:18 ± .25) (4.57 ± .25) 

Width 
In .050 ± .010 .060 ± .010 .095 ± .010 .080 ± .010 

(mm) (1.27 ± .25) (1.52 ± .25) (2.41 ± .25) (2.03 ± .25) 

Thickness (max) 
In .050 .050 .065 .065 

(mm) (1.27) (1.27) (1.65) (1.65) 

Termination In .020 ± .010 .020 ± .010 .020 ± .010 .020 ± .010 
Band (mm) (.508 ± .25) (.508 ± .25) (.508 ± .25) (.508 ± .25) 

Cap 
IpF) 

180 
220 
270 

330 
390 

, 470 

560 
680 
820 

1000 
1200 
1500 

1800 
2200 
2700 

3300 
3900 
4700 

5600 
6800 
8200 

Cap 010 
(PF) 012 

015 

018 
022 
027 

.033 

.039 

.047 

056 
068 
082 

10 
12 ,<:> ,<:> 
15 

18 
22 
27 

33 
39 
47 

.56 

.68 
82 

1500 

De/cap 
Division 

.175 ± .010 .185 ± .015 
(4.45 ± .25) (4.57 ± .38) 

.125±.01O .250 ± .015 
(3.18 ± .25) (6.35 ± .38) 

.065 .065 
(1.65) (1.65) 

.020 ± .010 .020 ± .010 
(.508 ± .25) (.508 ± .25) Cap. 

Code 

101 
121 
151 

181 
221 
271 

331 
391 
471 

561 
681 
821 

102 
122 
152 

182 
222 
272 

332 
392 
472 

562 
682 
822 

103 
123 
153 

183 
223 
273 

333 
393 
473 

563 
683 
823 

104 
124 
154 

184 

')-'1-
224 
274 

334 
394 

~~ 
474 

564 
684 
824 

Note: Body dimensions are without solder termination. Consult Factory for values not shown. 

Capacitance Range 100 pF -.47 J.lF Test Conditions@25'C 1 KHz (1.0 ± .2 Vrms) 
Capacitance Tolerance ± .5, ± 10%, ± 20% Dielectric Withstanding Voltage (Flash) 2.5 x Vdcw for 5±1 sec. current limited to 50mA 

Voltage Rating 50 and 100 Insulation Resistance (I.R.) @25'C 100 K megohms (min) or 1000 

Operating Temp. Range -55'Cto +125'C ohm-farads (min) whichever is less 

l;C Max (Capacitance@OVDC) ± 15% Insulation Resistance (I.R.)@125'C 10 K megohms (min) or 100 

l;C Max (Capacitance@ Rated VDC) + 15%, - 25% 
ohm-farads (min) whichever is less 

Aging Rate % C/Decade Hr Less than 1.5% 
Dissipation Factor@25'C 2.5% Max 

Terminations • Palladium-Silver (1.5% Typical) 
• Palladium-Sillier/Solder (Sn62) 
• Nickel barrier layer/Solder (Sn62) 

All of our products are manufactured in facilities located in the U.S.A. 
For further information on our complete line or our capability for producing special components, call your nearest 
Sales Representative - or call us direct. 

270 Quaker Road, East Aurora, NY 14052-0449 

Phone (716) 652-3600 Telex 91-293 Fax (716) 652-4814 
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1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. 

TYPE SMP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

Type 5MP capacitors have been developed by Electronic 
Concepts for use in switching power supplies. These metallized 
polypropylene capacitors are manufactured by using special 
techniques in order to achieve the optimum characteristics for 
high current, high capacitance, low ESR applications. 

For filter designs where capacitance of 50 mfd or less is suit
able for the circuit, type 5MP affords the opportunity to improve 
general system design. These unique capacitors also exhibit 
none of the "roil-off" of capacitance with frequency often asso
ciated with electrolyt.ics. 

In addition to the features which make type 5MP particularly 
suitable for switching applications, they are also charactexized 
by low losses. Other advantages of polypropylene are long-term. 
stability, retrace, low dielectric absorbtion, and high insulation 
resistance. 

INTERNAL CONSTRUCTION 
Extended foil winding (non-inductive) 

ENCLOSURE 
Mylar tape outerwrap 

ENVIRONMENTAL 
These capacitors shall meet or exceed the requirements of 

MIL-C-55514 for all the following: 

Vibration 

Immersion 

Shock 

(Para. 3.16) 

(Para. 3.21) 

(Para. 3.17) 

Moisture Resistance (Para. 3.22) 

Life (Para. 3.23) 

Electronic Concepts, Inc. is qualified as a supplier for the 
MIL versions CFR13 and CFR14 capacitors. These capacitors 
are manufactured to meet the requirements of MIL-C-55514/9. 
MIL designations are shown in the table above. The last two 
characters of the MIL designations (CFR13ALB106 - -) specify 
capacitance tolerance and failure rate respectively (CFR13ALB-
106KM). 

Capacitance tolerance: M = 20%, K = 10% and J = 5%. 

Failure rate level: M, F, R or S 

EC Type 5MP12 Military Style CFR13 

~ rO 
I ,~+--, .1. , .. J 1'0/1 
~ MIN. . .0.062 MIN I--- --l 

All dimensions are in. inches. 

CATALOG NUMBERING SYSTEM 

5MP 12 D 106 K 

:~~~E _____ T __ ~T T 1~o,:;~RA~_~:% , •• 
Wrap and f1l1 Closer tolerances 
axial leads upon request 

VOLTAGE--------~ 

D = 100 VDC 
F = 200 VDC 
J = 400 VDC 

CAPACITANCE 
Expressed in Picofarads, the first 
two digits are significant figures. 
The third Is the number of zeroes. 
(e.g., 106 equals 10.000,000 pF). 

EC Type 5MP16 Military Style CFR14 

¥'~lr !ffi 
G G T D 

~,~!~ ~,:1 
0.156 ± 0.005 OlA. d All dimensions are in inches. 

CATALOG NUMBERING SYSTEM 

5MP 16 D 106 K 

TYPE-----T-J - T T TTOLERANCE 

STYLE M-20% K-10% J-5% 
Wrap and fill Closer tolerances 
lug termination upOh request 

VOLTAGE-------~ 

D = 100 VDC 
F = 200 VDC 
J = 400 VDC 

CAPACITANCE 
Expressed in Picofarads, the first 
two digits are significant figures. 
The third is the number of zeroes. 
(e.g., 106 equals 10,000,000 pF). 

OPERATING TEMPERATURE RANGE 
-5SOC to + 10SoC without derating. 

limiting resistance of 100 ohms/volt without 
damage or breakdown. 

Megohm X 
Microfarads 
Except the 
insulation 
resistance in 
megohms need 
not exceed 

+2SoC 
300,000 

+8SoC 
30,000 

+10SoC 
3,000 

CAPACITANCE TOLERANCE 
Standard tolerance is ±10%. Tolerances of 
±20% and ±S% are available. 
NOTE: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1 KHz for all values. 
DIELECTRIC STRENGTH 
Capacitors shall withstand a DC potential of 
twice rated voltage for one minute through a 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

A'1076 

DISSIPATION FACTOR 
When measured at the frequency specified 
for capacitance measurement, the dissipation 
factor shall not exceed 0.1 %. 

INSULATION RESISTANCE 
When measured at the applicable test tem
perature, and rated voltage, after 2 minutes 
electrification, the insulation resistance shall 
equal or exceed the following values: 

SOO,OOO 50,000 S,OOO 

CAPACITANCE CHANGE 
Temperature coefficient - 200 ±SO PPM/oC 
from 25°C to -SsoC. -3S0 ±50 PPM/oC 
from 2SoC to 1OSoC. 

P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (20~) 542-7880 

For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

ELECTRONIC ~® 
CONCEPTS INC. ~ 

TYPE SMP SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POLYPROPYLENE 

Commercial Equivalent Capacitance 
EC Part Military Nominal 
Number Designation in MFD 

100 VDC 

SMPI2Dl05· CFRI3ALB10S- 1.0 
SMPI2D20S· CFRI3ALB20S·· 2.0 
SMP12D305· CFRI3ALB30S·· 3.0 
SMP12D505· CFRI3ALB50S·· 5.0 
SMPI2Dl06· CFRI3ALB106·· 10.0 
5MP12D206· CFRI3ALB206·· 20.0 
SMP12D306· CFRI3ALB306-· 30.0 
5MP12D506- (Not Available) SO.O 

200 VDC 

SMPI2Fl0S· CFRI3ALC105- 1.0 
SMPI2F20S· CFRI3ALC20S·· 2.0 
SMPI2F30S· CFRI3ALC30S·· 3.0 
SMPI2FSOS· CFRI3ALCSOS·· 5.0 
SMPI2Fl06· CFRI3ALC106-· 10.0 
SMP12F206- CFRI3ALC206·· 20.0 

400 VDC 

SMPI2Jl0S· CFRI3ALE10S- 1.0 
SMPI2J20S· CFRI3ALE20S·· 2.0 
SMPI2J30S· CFRI3ALE30S- 3.0 
SMPI2JSOS· CFRI3ALES05-· S.O 
5MP12Jl06- CFRI3ALE106-· 10.0 

Commercial Equivalent Capacitance 
EC Part Military Nominal 
Numbe, Designation In MFD 

100 VDC 

SMPI6Dl0S· CFRI4LLB10S·· 1.0 
SMPI6D20S· CFRI4LLB20S·· 2.0 
SMPI6D30S· CFRI4LLB30S·· 3.0 
SMPI6DSOS· CFRI4LLBS05- 5.0 
5MP16Dl06· CFRI4LLB106-· 10.0 
SMP16D206- CFRI4LLB206-· 20.0 
5MP16D306- CFRI4LLB306-· 30.0 
5MP16DS06- (Not Available) 50.0 

200 VDC 

SMPI6Fl0S· CFRI4LLC10S·· 1.0 
SMPI6f20S· CfRI4LLC205-· 2.0 
5MP16F30S· CFRI4LlC305-· 3.0 
SMPI6F50S· CFRI4lLC50S·· 5.0 
SMPI6Fl06- CRFI4LlC106-· 10.0 
5MP16F206- CFRI4LlC206-· 20.0 

400 VDC 

5MP16J105- CFRI4LlEl0S·· 1.0 
5MP16J20S· CfRI4lLE205-· 2.0 
5MP16J30S· CFR14 LlE305-· 3.0 
SMP16JSOS· CFRI4LLE50S·· S.O 
SMPI6Jl06· CFRI4LlEl06-· 10.0 

INSULATION RESISTANCE vs. 
TEMPERATURE 

INSULATION RESISTANCE \/S. TEMPERATUR E 
10 

1-- ----- ----:--~4< 

EC Type 5MP12 Military Style CFR13 

ESR Ohms Maximum Ripple Curnnt (AMP RMS) 20·100 kHz Resonant 
0 L Lead 20.100 ClSe Temperature Frequency 

Dlamete, Length Dla. kHz Max1 +25°C 1 +35°Cj +450C-, +550C I +&50C I +750CI+850C I In kHz I Peak DVDT 

.469 ±.062 .750 .032 .015 9.2 8.5 7.8 7.0 6.0 4.9 4.5 1065 407 407 

.S34 ±.062 .938 .032 .012 10.8 10.0 9.1 8.2 7.0 S.8 S.3 703 528 264 

.624 ±.093 .938 .040 .011 12.1 11.2 10.3 9.2 8.0 6.5 5.9 574 790 263 

.640 ±.093 1.250 .040 .010 13.8 12.7 11.6 10.4 9.0 7.4 6.7 385 828 166 

.805 ±.093 1.500 .040 .009 15.0 15.0 14.2 12.7 11.0 9.0 8.2 248 1280 128 

.875 ±.12S 2.250 .040 .008 IS.0 15.0 15.0 IS.0 13.6 11.1 10.0 141 1517 76 
1.075 ±.125 2.2S0 .040 .006 IS.0 15.0 15.0 IS.0 15.0 12.4 11.4 liS 2277 76 
1.375 ±.12S 2.2S0 .040 .004 IS.0 IS.0 IS.0 IS.0 IS.0 13.6 12.4 89 379S 76 

.4S0 ±.062 1.2S0 .032 .020 7.3 7.3 7.3 7.3 7.2 5.9 S.4 861 250 250 

.605 ±.093 1.2S0 .032 .01S 12.0 12.0 11.3 10.1 8.7 7.1 6.5 609 498 249 

.6S4 ±.093 I.S00 .040 .013 IS.0 13.8 12.6 11.3 9.8 8.~ 7.3 452 576 192 

.769 ±.093 1.7S0 .040 .011 IS.0 IS.0 14.7 13.1 11.4 9.3 8.S 323 782 156 

.90S ±.125 2.2S0 .040 .009 IS.0 IS.0 IS.0 IS.0 13.8 11.3 10.3 200 1139 114 
1.31S ±.12S 2.2S0 .040 .006 IS.0 IS.0 15.0 IS.0 IS.0 14.1 12.8 141 2277 114 

.620 ±.093 1.500 .040 .019 9.S 9.S 9.S 9.S 9.S 7.8 7.1 784 319 319 

.802 ±.093 1.7S0 .040 .015 IS.0 IS.0 IS.0 13.4 11.6 9.5 8.7 511 521 260 

.961 ±.125 1.7S0 .040 .012 15.0 IS.0 IS.0 IS.0 13.1 10.7 9.8 417 781 260 
1.067 ±.12S 2.2S0 .040 .010 15.0 IS.0 15.0 IS.0 IS.0 12.S 11.4 283 9S0 190 
I.S43 ±.125 2.2S0 .040 .006 15.0 IS.0 IS.0 IS.0 IS.0 IS.0 14.1 200 1898 190 

EC Type 5MP16 Military Style CFR14 

ESR Ohms Maximum Ripple Current (AMP RMSI 20-100 kHz Resonant 
0 L 20-100 Casa Temperature Frequency 

Dlamater Length L, kHz Max 1 +25°C 1 +350CI +450C 1 +550C 1 +650C 1 +750C +850C 1 In kHz I Paak DVDT 

.469±.062 .922 1.640 .01S 10.3 9.S 8.7 7.8 6.7 5.5 S.O 949 407 407 

.S34 ±.062 1.110 1.828 .012 12.0 11.0 10.0 8.9 7.8 6.3 S.8 617 528 264 

.624 ±.093 1.110 1.828 .011 13.3 12.3 11.2 10.0 8.7 7.1 6.S 504 790 263 

.640 ±.093 1.422 2.140 .010 14.8 13.7 12.5 11.2 9.7 7.9 7.2 347 828 166 

.80S ±.093 1.672 2.390 .009 17.8 16.5 15.0 13.S 11.7 9.S 8.7 227 1280 128 

.875 ±.125 2.422 3.140 .008 21.6 20.0 18.3 16.4 14.2 11.6 10.6 133 1517 76 
1.075 ±.12S 2.422 3.140 .006 24.3 22.S 20.5 18.4 15.9 13.0 11.9 108 2277 76 
1.375 ±.125 2.422 3.140 .004 29.6 27.3 2S.5 23.6 20.6 20.0 19.7 84 3795 76 

.450 ±.062 1.422 2.140 .020 7.3 7.3 7.3 7.3 7.3 6.4 5.8 776 250 250 

.60S ±.093 1.422 2.140 .015 14.3 13.3 12.1 10.8 9.4 7.7 7.0 548 498 249 

.6S4 ±.093 1.672 2.390 .013 15.9 14.7 13.S 12.0 10.4 8.5 7.8 414 576 192 

.769 ±.093 1.922 2.640 .011 18.3 11.0 15.5 13.9 12.0 9.8 8.9 299 782 156 

.90S ±.125 2.422 3.140 .009 22.4 20.7 18.9 16.9 14.6 12.0 10.9 188 1139 114 
1.315 ±.125 2.422 3.140 .006 27.4 25.4 23.2 20.7 17.9 14.7 13.4 133 2277 114 

.620 ±.093 1.672 2.390 .019 9.5 9.5 9.S 9.5 9.5 8.3 7.S 716 319 319 

.802 ±.093 1.922 2.640 .015 15.0 IS.0 15.0 14.2 12.3 10.0 9.1 472 521 260 

.961 ±.125 1.922 2.640 .012 21.1 19.5 17.8 IS.9 13.8 11.3 10.3 386 781 260 
1;067 ±.125 2.422 3.140 .010 24.4 22.6 20.6 18.S 16.0 13.1 11.9 265 950 190 
1.543 ±.125 2.422 3.140 .ooa 30.0 27.8 25.4 22.7 19.7 16.1 14.7 188 1898 190 

ELECTRICAL CHARACTERISTICS vs. TEMPERATURE 

DISSIPATION FACTOR vs. CAPACITANCE CHANGE vs. 
TEMPERATURE TEMPERATURE 

DISSIPATION FACTOR VI. TEMPERATURE CAPACITANCE CHANGE vs. TEMPERATURE 

2 
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1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. 

TYPE SMC SWITCH-MODE POWER 
SUPPLY CAPACITORS 
METALLIZED POL YCARBONATE 

A new innovation pioneered by Electronic 
Concepts, Inc. leads the way to a new 
era of miniature metallized polycarbon
ate film capacitors physically designed 
to minimize circuit board real estate in 
switch mode power converters while 
maintaining a low ESR, excellent ripple 

capability and high resonant frequency. 
Electronic Concepts offers, in addition to 
conventional axial leaded termination, a 
flat tinned copper tab termination for in
creased current carrying capability and 
higher resonant frequency. 
To aid the best layout potential, the 

~ ~ai .. 
! il i .. - Itl .. - " .. 
i !f: ... ~ 

.til .%:1 
AXIAL LEADS LOW PROFILE TYPE ~® !~ ! CAPAC I· HIGH PROFILE • .!!'c 

TANCE 5MC22 5MC26 
In MFD T H L T H L T 

&DVDC 
1.0 .250 .343 .687 
3.0 .406 .593 .687 
5.0 .406 ,593 .B12 

10.0 .562 .B12 .B12 .812 .562 .750 .562 
20.0 .718 .968 .937 .968 .718 .875 .718 
50.0 1.000 1.375 1.062 1.375 1.000 1.000 1.000 

75 VDC 
1.0 .281 .375 .812 
3.0 .468 .718 .812 
5.0 .500 .750 .937 .500 

10.0 .718 1.031 .937 1.031 .718 .875 .718 
20.0 .937 1.312 1.062 1.312 .937 1.000 .937 
50.0 1.312 1.687 1.312 1.687 1.312 1.250 1.312 

100 VDC 
1.0 .281 .375 .937 
3.0 .437 .750 .937 
5.0 .593 .906 .937 .906 .593 :875 .593 

10.0 .7Bl 1.093 1.062 1.093 .7Bl 1.000 .781 
20.0 .906 1.281 1.312 1.281 .906 1.250 .906 
50.0 1.437 1.812 1.437 1.812 1.437 1.375 1.437 

SPECIFICATIONS 
Operating Temperature Range: - 55°C to 
+125°C. 
Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3% .. 
Insulation Resistance: When measured at 
the applicable test temperature, and rated 
voltage, the insulation resistance shall 
equal or exceed the following values: 

Megohm x 
Microfarads 
Except the 
insulation 
resistance 
in megohms 
need not 
exceed 

25°C 85°C 125°C 

100,000 7,000 700 

200,000 70,000 7,000 

5MC27 5MC29 '" 
.... .... :: .. .!!olE .. IE 

H L T W H ... ... ~"' :! 

18 7.8 1106 
15 9.8 63B 
13 10.6 460 

.812 .750 .562 .862 .750 11 12.6 325 390 

.968 .875 .718 .968 .875 10 14.8 215 258 
1.375 1.000 1.000 1.375 1.000 6 23.5 128 154 

19 7.9 1028 
.468 .718 .750 15 10.3 593 712 

.750 .875 .500 .750 .875 13 11.6 431 517 
1.031 .875 .718 1.031 .875 12 13.5 305 366 
1.312 1.000 .937 1.312 1.000 11 16.5 203 244 
1.687 1.250 1.312 1.687 1.250 6 24.2 116 J39 

20 8.0 963 
.437 .750 .875 15 10.6 556 667 

.906 .875 .593 .906 .875 13 12.4 431 517 
1.093 1.000 .781 1.093 1.000 12 14.6 287 344 
1.281 1.250 ,906 1.281 1.250 11 17.1 183 220 
1.812 1.375 1.437 1.812 1.375 6 23.6 111 133 

Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the following: 
Temperature 
Degrees C. -55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2.0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at5-minute intervals indi
cate no change in capacitance. 
Capacitance Tolerance: Standard Toler
ance is ±10%. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 

Note: Capacitance shall be measured at 
25°C, lind at or referred to a frequency of 
1 KHz. 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 
INSULATION 

RESISTANCE VS. TEMPERATURE 

10' 

10 .... ___ ~_--I 

+25" +85" +125" 
TEMPERATURE IN DEGREES CENTIGRADE 

ELECTRONIC ~® 

TYPICAL DISSIPATION FACTOR VS. TEMPERATURE 

I ] 
+850 +125" 

CAPACITANCE CHANGE ENVELOPE FOR 95% CONFIDENCE LEVEL 
I. 

12 

10 

2 
1 
o 
1 
2 
3 

r--TYPE5MC 

4 
5 • -55 .25 .85 

T£MPERATURE IN DEGREES CEN1IGRAOE 

copper tab terminated version is offered 
in both high and low profiles for each 
capacitance/voltage rating. 
Excellent electrical characteristics and 
super miniaturization are offered to 
switch mode power supply designers with 
his requirements in mind. 

DIMENSIONAL DATA 

5MC22 

--11 rIO 
t-- L -1 ~T~ 

941 f=r~ 
No. 16 AWG 
Wire Lead 

5MC26 r- T --j 

~JI~~ lQ r- L -1 ~.360 f.-
.156 x .218 Oval 

L+.500 ±.062 I 
~.180 

COPPER 
SHIELD 

min. 

t 

.180 

CONCEPTS INC. ~ P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

A·1078 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

ELECTRONIC ~® ESTABLISHED RELIABILITY 
CONCEPTS INC. ~ CAPACITORS 

FIXED, PLASTIC DIELECTRIC, DC, IN NON-METAL CASES PER MIL-C-55514 
ALL DIMENSIONS ARE IN INCHES. 

Dielectric: plastic film. CFR02 Characteristic "M": polyester film and foil 

$ 
Characteristic "0": polycarbonate film and foil 

-e=r===f F€3- Construcllon: round configuration, axial leaded. 
Capacitance values in MFD: 

L,~.J 
Characteristic "M": .0068 thru 1.0 100V; .0010 thru 
1.0 200V; .0018 thru 1.0 400V; .0010 thru 0.1 600V 
Characterlsllc "0": .0010 thru 1.0 100V; .0010 thru 
1.0200V 

MIN Capacitance tolerance: 
liMn ±2%, ±5%, ±10% 
HQ" ±1 0/0, ±2%, ±5%. ±10% 

$ CFR05 -e=r===f F~ Dielectric: metallized polycarbonate plastic film. 
Characteristic "R". 

L,~J 
Construction: round configuration, axial leaded. 
Capacitance values in MFD: 

.0010 thru SO.O SOV .010 thru 10.0 200V 

.0010 thru 20.0 100V .010 thru S.O 400V 
MIN Capacitance tolerance: ±1%, ±2%, ±S%, ±10% 

CFR06 == +AXIAL ~3 3V- Dielectric: metallized plastic film 
Characteristic "R": metallized polycarbonate 

"N": metallized polyester 

MIN Construction: oval configuration, axial or radial leaded 

r 
Capacitance values in MFD: 

RADIAL Characteristic "Rn Characteristic "N" 

1.10 

.0010 thru SO.O SOV .010 thru 10.0 200V 

.0010 thru 20.0 100V .010 thru 3.3400V 
Capacitance tolerance: 

MIN "Rn ±1%, ±2%, ±5% , ±10% I t liN" ±2%, ±S%, ±10% 

CFR12 m'~ I 

r!.090 

~J 
Dielectric: metallized polycarbonate plastic film. 

+ <i. .200 Construction: molded rectangular case, radial leaded. 

-+045 MAX t 
Capacitance values in MFD: 

.0010 thru .0033 250V .010 thru .018 100V 

.0039 thru .0056 200V .022 thru .027 75V 

.0068 thru .0082 150V .033 thru .082 50V 
1.250 MIN 

.10 thru 1.0 available in larger size CFR 16, 50V 

~ iT025:!::ggi oIA! See MIL-C-55514/8C for additional information. 

r----t-.200 ±.015 

CFR13 Switch-Mode Power Supply Capacitors. 

M h g Dielectric: metallized polypropylene film. 
Construction: round configuration, axial leaded. 
Capacitance values in MFD: 

1.0 thru 30.0 100V ~.75~L~.750j 1.0 th ru 20.0 200V 
MIN . ±.062 MIN 1.0 thru 10.0 400V 

Capacitance tolerance: ±5%, ±10%, ±20% 

CFR14 ~L~ Ih032 
Switch-Mode Power Supply Capacitors. 

lilao ·1±.062 .360 1+002' Dielectric: metallized polypropylene film. . - ±.OO5-· -LCD Construcllon: round configuration, lug terminal. 
8 8 0 Capacitance values in MFD: 

~L~G2 ~D~ 
1.0 thru 30.0 100V 
1.0 thru 20.0 200V 
1.0 thru 10.0 400V 

.15601A _. MIN Capacitance tolerance: ±5%, ±10%, ±20% 

CFR15 $ 
Dielectric: polypropylene plastic film. 

-e=r===f F€3- Construction: round configuration, film foil, axial leaded. 
Capacitance values in MFD: 

L,~J 
.012 thru 1.0 200V 
.0068 thru 1.0 400V 
.001 thru 1.0 600V 
.0056 thru 0.56 800V 

MIN Capacitance tolerance: ±5%, ±10%, ±20% 

ELECTRONIC ~. ® 
CONCEPTS INC. ~ P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1079 



1500 CAPACITORS 1500 

ELECTRONIC 
CONCEPTS INC. AVIONICAPS® 
METALLIZED POL YCARBONATE 

,~~ ~~OO 
j '\ ,<t# /' 

...=::...r--'" [l,'!i 1:>'" ~ 'b'b<:l 

T090 

SPECIFICATIONS 
Operating Temperature Range: -55°C to 
+125°C. 

Dissipation Factor: When measured at 
the frequency specified for capacitance 
measurements, the dissipation factor 
shall not exceed 0.3%. 

Insulation Resistance: When measured at 
the applicable test temperature, and rated 
voltage, the insulation resistance shall 
equal or exceed the following values: 

25°C 85°C 125°C 
Megohm x 
Microfarads 100,000 7,000' 700 
Except the 
insulation 
resistance 200,000 70,000 7,000 
in megohms 
need not 
exceed 

Capacitance Change: The Capacitance 
change vs. temperature for these capaci
tors shall not exceed the following: 
Temperature 
Degrees C. -55 +25 +85 +125 
Percent Change -2.5 0 ±1.0 ±2.0 
The measurement at each temperature 
shall be recorded when two successive 
readings taken at 5-minute intervals indi
cate no change in capacitance. 

TYPE ECR 

• NO PIEZOELECTRIC EFFECT 
• NOT FREQUENCY SENSITIVE 
• NOT VOLTAGE SENSITIVE 

Capacitance Tolerance: Standard Toler
ance is ±10%. Tolerances of ±20%, 
±5%, ±2% and ±1% are available. 
Note: Capacitance shall be measured at 
25°C, and at or referred to a frequency of 
1KHz. 

LEAD 
VALUE PHYSICAL SIZE SPACING SEE 
IN MFD VDC T H L LS FIGURE 

.0010 250 .090 .190 .190 .200 1 

.0012 250 .090 .190 .190 .200 1 

.0015 250 .090 .190 .190 .200 1 

.0018 250 .090 .190 .190 .200 1 

.0022 250 .090 .190 .190 .200 1 

.0027 250 .090 .190 .190 .200 1 

.0033 250 .090 .190 .190 .200 1 

.0039 200 .090 .190 .190 .200 1 

.0047 200 .090 .190 .190 .200 1 

.0056 200 .090 .190 .190 .200 1 

.0068 150 .090 .190 .190 .200 1 

.0082 150 .G90 .190 .190 .200 1 

.010 100 .090 .190 .190 . 200 1 

.012 100 .090 .190 .190 .200 1 

.015 100 ,090 .190 .190 .200 1 

.018 100 .090 .190 .190 .200 1 

.022 75 .090 .190 .190 .200 1 

.027 75 .090 .190 .190 .200 1 

.033 50 .090 .190 .190 .200 1 

.039 50 .090 .190 .190 .200 1 

.047 50 .090 .190 .190 .200 1 

.056 50 .090 .190 .190 .200 1 

.068 50 .090 .190 .190 .200 1 

.082 50 .090 .190 .190 .200 1 

.10 50 .095 .245 .295 . 200 2 

.12 50 .095 .295 .295 .200 2 

.15 50 .095 .295 .295 .200 2 

.18 50 .095 .295 .295 .200 2 

.22 50 .095 .395 .395 .300 2 

.27 50 .095 .395 .395 .300 2 

.33 50 .095 .395 .395 .300 2 

.39 50 .095 .395 .395 .300 2 

.47 50 .145 .395 .395 .300 2 

.56 50 .145 .395 .395 .300 2 

.68 50 .195 .395 .395 .300 2 

.82 50 .195 .395 .395 .300 2 
1.0 §g .195 .395 .395 . 300 2 

ELECTRICAL CHARACTERISTICS VS TEMPERATURE 
INSULATION 

RESISTANCE vs. TEMPERATURE , .. 

'0 .... ___ ..... __ ..1 

+26" +85" +125" 
T£MPERATURE IN DEGREES CENTIGR"'ADE 

TYPICAL DISSIPATION FACTOR VS. TEMPERATURE 

I ] 
+25' 

CAPACITANCE CHANGE ENVELOPE FOR 95% CONFIDENCE LEVEL ,. 
'2 

% 10 

~ 8 

; 6 

~ . z 
~ 2 
~ , 
u 0 

r ~ 
3 • 5 

~TVPEECR 

8 
--56 +2& -TEMPERATURE IN DEGREES CENTIGRADE 

A new innovation pioneered by Electronic 
Concepts leads the way to a new era of 
smaller metallized film capacitors. Now a 
combination of excellent electrical char
acteristics and compactness is offered 
the equipment designer in a size equal 
to a ceramic CK05 capacitor. 

Besides the superior electrical charac
teristics Type ECR are self-healing, as is 
the case with all metallized capacitors. 

Additionally, these capacitors do not 
exhibit any of the drawbacks inherent in 
all ceramic capacitors. . 

DIMENSIONAL DATA 

Figure 1 

r· 190 --j r·G901 

Figure 2 

I 
.200 

o,,--~~ 

#22AWG 

L J 1.25 MIN • 
LENGTH 

.200 ±.015 

T ±.01O r .. L ±.010 -I r-4j 
,...----,-. 

I 
H ±.020 

I 
_--.1. 

II -~~2AWG 
It It 1.25 MIN • 
U U LENGTH 

---l LS ±.015 1+-

Part Marking 

ECR 
823BK 
8505 

The first two digits represent the year, the 
second two digits represent the week. 
ie. 8452 is the 52nd week of 1984, 8512 is 
the 12th week of 1985 . 

ELECTRONIC 
CONCEPTS INC. P.O. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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1500 

ELECTRONIC 
CONCEPTS INC. 

TYPE HECR 

CAPACITORS 1500 

MINIATURE 
HERMETICALLY SEALED 
POL YCARBONATE 

THE FIRST POLYCARBONATE TO OFFER SUBMINIATURE 
SIZE AND HERMETICITY 
The Avionicap® HECR represents a major 
improvement in capacitor design that will 
advance the trend toward miniaturization. 
This improvement is made possible by a 
new, patented manufacturing process 
that enables us to maximize density and 
actually compress the capacitance of a 
conventional hermetic capacitor into a 
subminiature package. Type HECR is the 
smallest hermetically sealed polycarbon-

ate capacitor on the market today, mea
suring as compact as .100" X .200" X 
.230", which is 3.5 times smaller in vol
ume than conventional hermetic poly
carbonate capacitors. The HECR repre
sents a competitive edge to the user, 
because it is the first time both submini
ature size and hermeticity are available 
in a polycarbonate capacitor. 

OFFERS GREATER DESIGN LATITUDE WITHOUT COMPROMISE 
It is no longer necessary for the designer 
to compromise because of lack of avail
ability. Before the introduction of the 
HECR, the choice was between using 
either a larger than ideal hermetic or a 
non-hermetic in a small enough size. But 
now the designer can have both miniature 
size and hermetics - and as a result, he 
can miniaturize without compromising 
performance, reliability or environmental 
protection requirements. 

ACTUAL 

rrll ~ ~'l~'~:" I ~'----~~ I 
I rp co,vL.O,AL I '--X-+-----C-O-N-V-E+!-T-IO-N-A-L----' 
TYPE HECR HERMETIC CAPACITOR TYPE HECR HERMETIC CAPACITOR 

SIDE VIEW TOP VIEW 

NO LOSS IN ELECTRICAL CHARACTERISTICS AS COMPARED TO CONVENTIONAL HERMETICS 
Even though the size of the HECR has 
been reduced, performance has not been. 
The HECR still offers excellent stability 
retrace and insulation resistance, long 

term capacitance stability, and capaci
tance as high as 1.0 MFD. There is full 
hermeticity in accordance with MIL-C-
202, method 112. And it meets the en-

vironmental and performance standards 
of MIL-C-83421, as well as other military 
and commercial standards. 

LENDS ITSELF TO END PRODUCT MINIATURIZATION - WITH GREATER PCB DENSITY 
Because of its subminiature size the 
HECR will save valuable printed circuit 
board surface area and volume, thus 
allowing for a smaller pc board, and 
therefore more boards packaged in a 

specified area. In addition, this capacitor 
has a rectangular rather than a tubular 
shape, and is radially rather than axially 
mounted. As a result the surface area 
requirement is even further reduced. 

NUMERALS INDICATE CASE NUMBERS. SEE ADJACENT TABLE FOR CASE DIMENSIONS 

VALUE VDC VALUE VDC VALUE VDC 
IN IN IN 

MFD 30 50 100 150 200 300 MFD 30 50 100 150 200 300 MFD 30 50 100 150 200 300 

.0010 1 .010 1 2 3 .10 3 5 6 

.0012 1 .012 1 2 3 4 .12 3 5 

.0015 1 .015 1 2 3 4 .15 3 6 

.0018 1 .018 1 3 5 .18 3 4 6 

.0022 1 2 .022 1 3 4 5 .22 3 4 6 

.0027 1 2 .027 1 3 4 5 .27 3 4 

.0033 1 2 3 .033 1 2 3 4 5 6 .33 4 5 

.0039 1 2 3 .039 1 2 3 4 5 6 .39 4 5 

.0047 1 2 3 .047 1 2 3 5 .47 5 6 

.0056 1 2 3 .056 2 3 5 6 .56 5 6 

.0068 1 2 3 .068 2 3 4 5 6 .68 5 6 

.0082 1 3 .082 2 3 4 6 .82 6 

1.00 6 

The HECR facilitates miniaturization of 
the component package and the end 
product, to reduce system weight and 
production costs. 

CASE CASE DIMENSIONS 
NO. T H L LS 

1 .100 .200 .230 .200 

2 .160 .260 .230 .200 

3 .160 .260 .330 .300 

4 .180 .360 .330 .300 

5 .180 .360 .430 .400 

6 .210 .480 .430 .400 

DIMENSIONAL DATA 
TYPE HECR 

h~'''-'-I:M' R" 1:,.030 

l 
'f I ~J?MT~ J 
~t~o~~ 

ALL DIMENSIONS SHOWN IN INCHES 

ELECTRONIC 
CONCEPTS INC. PO. BOX 1278 EATONTOWN, NEW JERSEY 07724 • (201) 542-7880 
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_EL_P_AC~CO_M_P_O_NE_N_TS_' _~~~...;:o;·~~:.:.::.;~~=E~t.°~E~......::.CE=-.. - ~t3e 
FILM CAPACITORS MADE EASY ~ 

Elpac's film capacitors offer high quality at competitive prices, 
They are typically available from 0,0001 to 25 microfarads at 
voltages from 50 to 1,000 VOC with temperatures up to 125°C 
(teflon is good up to 200°C). Film capacitors are non-polarized 
and are noted for their low leakage and capacitance stability 
over variations in voltage, frequency, and temperature. They 
also provide excellent volumetric efficiency at higher voltage 

POLYESTER 
This dielectric is the most popular of all film capacitors due to 
its very low cost. It is available in both metallized and film
a~d-foil configuration and in values ranging from .001 to 25 
microfarads. Polyester capacitors offer capacitance stability 
over temperature (-55 to +125°C) and a low dissipation fac
tor (OF). In the metallized configuration, they provide the best 
volumetric efficiency (smallest size) of all film capacitors, Addi
tionally, they are highly reliable due to the self-healing quanti
ties of the metallized dielectric. They are typically used in RF 
(radio frequency) filtering applications and offer advantages in 
low frequency (less than 400 Hz) AC circuits where high energy 
cu rrents are present. 

POLYCARBONATE 
This dielectric is also popular, especially for applications 
where it is desirable to maintain a minimum capacitance 
change over temperature or where lower OF, lower O.A. or 
high I.R. is important. Polycarbonate capacitors are slightly 

, more expensive than polyester and are available as metallized 
units in values ranging from 0.001 to 25 microfarads. Their 
volumetric efficiency approaches that of polyester. They are 
typically' used in timing or frequency determination circuits 
where precise capacitance tolerance up to a full temperature 
rating of 125°C is important. 

POLYPROPYLENE 
This dielectric is available in a metallized or film-and-foil con
figuration, in values from 0.0001 to 10 microfarads. Polypropy
lene capacitors exhibit a near linear negative temperature 
coefficient, excellent insulation resistance and lower OF and 
dielectric absorption than polycarbonate, but are limited to a 
maximum temperature of +105°C. They are typically used for 
high impedance coupling, A-O converters, sample and hold 
applications and in tuning ·and timing circuits. They are also 
utilized in high frequency AC filter applications where their 
very low OF (and low ESR) yields excellent filtering with mini
mal self-heating. They are particularly suited for high current, 
high frequency switching applications such as switching regu
lator power supplies. 

POLYSTYRENE 
This dielectric is available from Elpac in film-and-foil con
figurations only, in values ranging from 0.0001 to 2 microfarads. 
These capacitors exhibit superior capacitance stability and 
OF over temperature, but only up to 85°C and in capacitance 
values less than 2 microfarads. They have broad application 
to most circuit requirements and in large quantities (greater 
than 25,000 units) are very inexpensive due to Elpac's off-shore 
manufacturing facility. 

TEFLON 
This dielectric is available from Elpac as either metallized or 
film-and-foil and in values of 0.001 to 1 microfarad. Teflon 
capacitors are particularly noted for their performance at high 
temperatures (up to 200°C) and exhibit the best capacitance 
stability and OF of all film capacitors, over a full temperature 
range of -55 to +200oC. They are the most expensive of all 

ratings (over 100 volts), and are applicable to high energy filter 
applications becallse of their extremely low OF and excep
tionally low ESR (the lowest of all capacitor dielectrics). Film 
capacitors are typically utilized in test and measurement in
struments, telecommunication equipment, industrial control sys
tems, and computers or computer peripherals. 
... Available in five standard dielectrics. 

film capacitor types. They exhibit moderate volumetric effi
ciency and have typical applications in "down-hole" (petro
leum exploration) equipments, military equipments or other 
high temperature situations, 

AC APPLICATIONS 
Both polyester and polypropylene film dielectrics are particu
larly suited to AC circuit applications. At lower frequencies 
(less than 400 Hz), metallized polyester provides an excellent 
filter at a small size, especially where high energy currents are 
present. At current levels greater than approximately 20 amps, 
a polyester film-and-foil configuration is preferred to improve 
the current carrying capacity: of the conductor and to provide 
a better cooling path (the foil) for the heat generated by the 
AC current. For AC applications at frequencies higher than 400 
cycles, a metallized polypropylene dielectric will usually be 
more appropriate since its very low OF (and low ESR) provides 
excellent filtering with minimal self-heating. 

HIGH RELIABILITY 
All of the listed film dielectrics can be provided in high re
liability configurations for the most demanding applications, 
including MIL-STO requirements. Some of these applications 
are best met by a rectangular or tubular hermetic seal con- ' 
figuration with certification of all required Group A and B 
testing. Additionally, Elpac produces precision capaCitors to 
±1% or less tolerances, or in matched sets. 

CUSTOM EMI/RFI FILTERS 
Elpac manufactures a broad range of custom EMI/RFI filters 
which can be found in most commercial and military aircraft, 
including the NASA Space Shuttle. In avionics and space ap
plications, it is often necessary to develop custom designs that 
provide the required EMI protection with a minimum of weight 
and volume. This is usually accomplished by packaging the 
required electronic components and circuitry'into an enclosure 
specially configured for optimum space utilization. In most in
stances, these filters have been designed by the system de
signer or through a joint effort between the system designer 
and Elpac. 

CUSTOM APPLICATIONS 
Elpac offers a highly trained engineering staff and fully 
equipped test laboratory to provide customer applications as
sistance as near as your telephone. During the past 2,8 years, 
our capaCitor speCialists have provided such assistance to 
thousands of customers to solve their capaCitor needs in the 
most efficient and cost effective manner. 

HIGH VOLUME, 
LOW-COST MANUFACTURING 
Elpac compliments its Santa Ana, .California manufacturing 
facility with an off-shore manufacturing site to offer all of the 
above dielectrics (except teflon) in very high quantities at a 
low unit cost. Best of all, these products are supported by our 
Santa Ana, California engineering staff and test laboratory to 
provide local support throughout the United States for all 
capaCitor and filter product lines. 

-fE E~~O"'!I!ONENTS 
. __ '. 3131 S. STANDARD AVENUE, SANTA ANA. CA 92705 
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ELPAC COMPONENTS 
CAPACITORS 

~YEARS OF 
'z; . EXCELLENCE 

FILM CAPACITORS PRODUCT GUIDE 

Z MD C PD P CS PSB MPS PPNI 
PPF 

Metal- Poly- Matal- M.tal- Metal- Poly-
Metal- lized styrene IIzed IIzed IIzed propy-
lized Polyester Polycar- Filma Polypropy- Power Polypropy- Polypropy- lene and 

Application: Polyest.r a Foil bonate Foil I .... Cap , .... I.n. Foil 

Coupling Ves Ves Ves Ves Ves ~W~;~t AC Rated AC Rated Ves 
By-Pass Ves Ves Ves Ves Ves Low ESR Low ESR Ves 
Flllering Ves Ves Yes Yes Ves Switching Switching Switching Ves 
Timing' Occa- Occa- Yes Ves Yes Regu- Regu- Regu- Ves lators sional sional 

Pulse 
lators lators 

Pulae Discharge Ves Ves Yes No Seldom Service Seldom 
Arc Suppression Ves Yes Ves No Ves Critical Critical Critical Ves 
Ripple Suppression Occa- Ves Ocea-

sional sional 
Seldom Seldom Fi~ering Filtering Filtering Seldom 

Timing No Oeca- Ves Ves Ves High Fre- High Fre- High Fre- Ves 
sional queney quency quency 

Configuration a 
Capacitance Range: 

OYal, WaF .001/25.0 .001/5.0 .001/12.0 .001/1.5 .001/4.0 1 I 50.0 - - -
Tubular, WaF .001/25.0 .001/5.0 .001/12.0 .001/1.5 .001/4.0 - .47/10.0 1.0/20.0 -
Hermetic, Rect. .001/S.0 .00112.0 .001lS.0 .001/1.0 .001/.47 - - - -
Hermetic, Tubular .001/25.0 .001/5.0 .001/12.0 .001/2.0 .001/3.0 - - - -
Radial Epoxy Case .001/15.0 .00113.0 .001/12.0 .001/1.5 .001/2.0 - - - -
Axial Epoxy Case .001/10.0 .001/2.0 .001/12.0 .001/1.0 .001/1.0 - - - -
Dipped Epoxy - - - - - - - - .001/.47 

Voltage Range (VDC 50 to 50 to 50 to 50 to 50 to 100 to 50 to 100 to 250 to 
Nominal) 600 600 600 400 600 400 400 400 630 

Temperature Range -551 -551 -551 -551 -551 -501 -551 -401 -401 
(OC) +125 +125 +125 +S5 +105 +125 +105 +S5 +85 

Derate Voltage 50% 50% Not Not Not Not Not Not Not 
From +85 +S5 Req'd Req'd Req'd Req'd Req'd Req'd Req'd 

Temperature Coelll-
cient over Temp_ 
Range (ppm 1°C) 

+960 +960 +120 -90 -300 +120 -300 -300 -300 

Dissipation Factor 
(%)@ 1 KHz' 

1.0 0.5 0.3 0.1 .01 0.3 0.1 0.1 0.1 

Insulation Res.·· i 

Megohms x Mfds 10,000 50,000 25,000 100,000 50,000 25,000 50,000 100,000 50,000 
Need not Exceed 40,000 100,000 50,000 200,000 100,000 50,000 100,000 500,000 100,000 

Dielectric Strength·· 
(% of rated voltage) 

Term_ to Term. 150 200 150 200 150 150 150 200 200 
Terminal to Case 200 200 200 200 200 200 200 200 200 

1500 

~ 

MES MEFI MEC MFF 
Metal- Metal- Metal-
IIzed IIzed IIzed 

Polyester Polyeater Polyeater 

AC Rated Ves Ves 
Low ESR Ves Ves 

SWitching Ves Ves 
Regu- Occa- Occa-
lators sional sional 

No No 
Critical Ves No 
Filtering Ves Ves 

High Fre- No No 
queney 

1.014.7 - -
- - -
- - -
- - -
- - .01/6.S 
- - -
- .01110.0 -

250 to 100 to 100 to 
400 630 630 

-401 -401 -401 
+85 +85 +105 

Not Not 25% 
Req'd Req'd +85 

+960 +960 +960 

1.0 1.0 1_0 

30,000 10,000 10,000 
30,000 30,000 30,000 

200 160 160 
200 160 160 

• Except values over 1.0 MFD measured at 60 Hz. 
•• Measured at rated voltage or 100 VDC, whichever is less, after 2 minutes electrification. 

••• Measured at DC potential for 60 seconds through limiting resistance of 100 ohmslvolt. 

For other voltage and capacitance 
values, consult factory . 

E.M.I. SOLUTIONS MADE EASY 
Elpac employs the latest CAD. systems to develop electrical 
and mechanical designs of E.M.I. filters to fit yourapplication. 
Typical prototype delivery is two weeks. Custom filter designs 
can be produced to meet the latest U.L. and C.S.A. specifica
tions. Custom military designs meet the requirements of most 

military Specifications such as: MIL-F-15733, MIL-F-18327, 
and MIL-STD-461. 

TEMPEST & SECURE ROOM FILTERS 
Elpac also provides a line of communication, control-line and 
data filters in stand-alone or panel versions. 

-IE: ELP~~oN~2!s~MENTS 
,3131 S. STANDARD AVENUE. SANTA ANA. CA 92705 
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EVOX-You should know us 

TYPE 
Dielectric 

Electrodes 

Temperature range (OC) 

Temperature coefficient 
(ppm/OC) 

Dissipation factor (typical) 
tan 8 ('Yo) at1 kHz, +23°C 

Pulse rise speed (VII's) 

Lead spacing (mm) 

Available capacitance 
tolerance ('Yo, ±) 

Packing 

A·1084 

A World Leader in the Design and Manufacture of 
Metallized Film and Foil Capacitors Since 1947 

MMKS MMK7.S/7S0 MMK 

Polyester Polyester Polyester 

Metallized Metallized Metallized 

-55 to+100 -55 to +100 ' -55 to +100 

+400( ± 200). nonlinear +400( ± 200). nonlinear +400( ± 200). nonlinear 

0.5 0.5 0.5 

25.0 to 5.0 40.0t06.0 55.0 to 2.0 

5 7.5 10/15/22.5/27.5 

20.10.5 20.10.5 20.10.5 
Available taped for Available taped for Available taped for 
automatic insertion automatic insertion automatic insertion 

CMKS CMK 

Polycarbonate Polycarbonate 

Metallized Metallized 

-55 to +125 -55 to +125 

O( ± 100). nonlinear O( ± 100). nonlinear 

0.12 0.12 

15.0 to 10.0 30.0 to 2.0 

5 7.5/10/15/22.5/27.5 

20.10.5.2.5 20. 10. 5. 2.5 

Available taped for Available taped for 
automatic insertion automatic insertion 

EVOX, INC. 100 TRI-STATE INTERNATIONAL, SUITE 29'0. LINCOLNSHIRE. ILLINOIS 60015 
TELEPHONE: 312-948-9511 TELEX: 206997 FAX: 312-948-9320 

For manufacturers' sales offices, see yellow pages EEM 1988 
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VACUUM/GAS CAPACITORS 
Jennings offers over 400 high voltage vacuum capacitors in vari
ous models, capacitance values, voltage and current ratings for 
radio frequency applications. U nits are available in both glass and 
ceramic envelopes. Working voltage ratings are from 2 to 36 KV, 
at capacitance values to 5000 pfd, and with current ranges to 420 
amps RMS (air-cooled) and 1,000 amps (water cooled) - depend
ing upon capacity, frequency, and working Voltage. 
The examples described represent our most requested models. 
Please write or call for our comprehensive capacitor catalog that 
details our complete line. 

VACUUM FIXED CAPACITORS 

Peak Valtage Kilovolts 
Test 60 Hz RF WorkingllllPelkl Type 

12 7 CFDS 1000 
15 9 CFDP 1500,2000 
15 9 CFED 5000 
25 15 CFED 500, 750, 1000 
30 18 CY 1,2,3,5 
30 20 ClFl 150, 200, 250 
30 18 CFED 150,300 
30 18 CFFM 2500 

Capacity 
pF 

35 25 ClFl 6,12,25,50,75,100 
35 21 CFFP 2000 
50 30 CFHP 1000 
55 33 CFHP 450 
60 36 CFHD 12,25,50,100,200,300 

GAS FIXED CAPACITORS 

Paak Yoltage Kilovolts C.pacity 
Test 60 Hz RF+ DC RF Working (11 Paak Type pF 

20 18 12 CGF1·l000 1000 
35 30 20 CGF2·1000 1000 
50 40 25 CGF2·500 500 

VACUUM VARIABLE CAPACITORS 

Peak Voltage Kilovolt. Capacity 
Tast 60 Hz RF Workingl1llPeak) Type pF 

5 3 CACAI4) 5·125 
5 3 CSVl 5·500 
5 5 CMV2 6·500 
5 3 CVCJ 7·1000 
3 3 CMVl 8·1000 
5 3 CVCD 10·1500, 20·2000, 50·3000 
5 5 CMVl 25·4000 

15 9 CADDI41 3·30 
15 9 CVDD 6.5'50,10·100 
15 9 CVDD 10·300,20·500 
15 9 CSVFI4) 12·500 
15 9 CVDD 25·750,25·1000 
15 9 CVDP 35·1500, 50·2300 
15 9 CVEP 100·2000 
15 9 CVED 100·5000 
20 12 CVEP 25·500, 50·1000, 100·1500 
30 18 CVFNPI51 10·50 
35 21 CVFP 100·1500,100·2000 
40 24 CVFP 15·250,25·450 
40 24 CVFP 20·750,35·1000 
40 24 CWV2 1 00·1600 I water cooled) 
50 30 CWV2 25-450, 30·650 Iwater cooled) 
50 30 CVHP 60·1000 
50 30 CWVl 100·1000 Iwater cooled) 
55 33 CVHP 10·250, 25·450, 30·650 
60 36 CWVl 100·1600 Iwater cooled) 

GAS VARIABLE CAPACITORS 

Pa.k Voltage Kilovolts Capacity 
Test 60 Hz 1 RF Workingl1l Typo pF 

5 I 3 CHVl 1.5·45 
15 1 9 CHVl 2.5·50 

Continuous AMS Nominal Dimensions!311lnchesl 
Ampa'1I121IMax.) Llngth Diamat.r 

95 4.6 3.6 
200 3.3 5.6 
250 13.0 8.2 
180 3.8 4.6 

12 3.3 0.8 
100 6.5 2.6 
140 3.6 3.4 
400 5.8 8.2 

85 6.5 2.3 
360 5.8 8.2 
350 6.2 7.2 
300 5.5 5.6 
240 5.4 4.6 

Continuous RMS Nominal Dimensions(3) (lnchlsl 
Ampere.12) 1M ••. ) length Diametaf 

215 3.5 4.8 
270 4.0 6.0 
240 5.5 5.7 

Continuous RMS Nominal DimeDsionst3111nchasi 
Ampe .. s(2) 1M ••. ) length Diamater 

22 4.2 1.3 
45 5.8 2.4 
38 4.7 1.8 
70 7.6 3.1 
40 4.3 1.8 

100 8.3 4.6 
70 6.6 3.2 
20 4.1 1.3 
65 6.6 2.4 
95 7.5 3.4 
65 7.9 3.5 

150 8.0 4.6 
160 9.8 5.6 
200 10.2 7.2 
200 21.3 9.3 
210 10.2 7.2 
20 5.1 4.0 

220 14.5 8.2 
170 9.6 5.6 
225 11.7 7.2 
790 25.0 8.6 
840 17.9 7.6 
250 14.5 8.0 
840 21.6 8.6 
240 11.9 7.2 

1000 23.0 12.6 

Continuous RMS lominal Dimansionsl311lnchu) 
Amp .... I2IIM ••. ) length I Diametar 

18 3.5 I 0.9 
30 6.4 1.4 

I The maximum RF workmg voltage that can be appfied over the 2 -32 MHz frequency r81lGe while not exceedml! the RF current ratml!. 
2 RF current rating is dependent upon capacity, frequency and working voltage. Rating shown is largest unit in series. Write for complete applications data. 
3 Dimensions of largest unit in a series. Available with-metric thread mounting - DO request. 

4 Non-magnetic verSion available. 
5 Neutralizing Capacitor. 

JENNINGS JENNINGS DIVISION 
970 McLaughlin Ave., San Jose, CA 95122 
(408) 292-4025 

FL INDUSTRIES. INC. 
EEM 1988 For manufacturers' sales offices, see yellow pages A-1085 
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TYPE TTA COMMERCIALIINDUSTRIAL 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 33,000 Mid 
63 WVDC To 500 WVDC 
- 40·C To +85·C Mm. 

2000 HOUR +85°C Ratmg 
SOLVENT TOLERANT & EPOXY SEAL Optional 
TAPE & REEL Available 

NON POLARIZED ELECTROLYTICS 
TYPE BPA (AXIAL) 
TYPE BPR (RADIAL) 
0.47 Mid. To 1,000 Mid 
10 WVDC To 200 WVDC 
-40°C To +85°CM,n. 
EPOXY END SEAL Optional 
TAPE & REEL Available 

CAPACITORS 

TYPE RSM SUBMINIATURE 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 10,000 Mid. 
6.3 WVDC To 450 WVDC 
- 40·C To +85°C Mm 
2000 HOUR +85·C Rating 
SOLVENT TOLERANT & EPOXY SEAL Optional 
TAPE & REEL Available 

TYPE RMR SUBMINIATURE + 105°C 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 10,000 Mid. 
6.3 WVDC To 250 WVDC 
- 40°C To + 105°C Min.' 
2000 HOUR + 105°C Rating 
SOLVENT TOLERANT & EPOXY SEAL Optional 
TAPE & REEL Available 

TYPE RLR LOW·LEAKAGE 
ELECTROLYTIC CAPACITORS 
0.1 Mid. To 2,200 Mid 
6.3 WVDC To 50 WVDC 
-40·CTo +85°C Mm. 

1500 

Leakage Current: ~ 0.002 CV or O.4J1A min 
SOLVENT TOLERANT & EPOXY SEAL Optional 
TAPE & REEL Available 

TYPE TLA LOW LEAKAGE 
ELECTROLYTIC·CAPACITORS 
0.1 Mid. To 100 Mid. 
6.3 WVDC To 50 WVDC 
-40°C To +85°CM,n. 
Leakage Current: 50.002 CVor 0.4 JiA mm. 
SOLVENT TOLERANT & EPOXY SEAL Optional 
TAPE & REEL Available 

TYPE THA + 125°C OPERATION 
ELECTROLYTIC CAPACITORS 
0.47 Mid. To 1,000 Mid. 
10 WVDC To 100 WVDC 
-40°C To + 125°C Min. 
EPOXY END SEAL Optional (THA·PX) 
TAPE & REEL Available 

. • ® Please Call for your specialized capacitor requirements, 

II!-!! ~ ~nue, Uncolnwood, IL 60645 

The source for Quality, 
Performance and Delivery 

A·1086 

(312) 67S-1760/Telex 72-4361/ Fax(312)673-2850 ©1988 

For manufacturers' sales offices, see yell<;>w' pages EEM 1988 



METALLIZED POLYESTER FILM 
TYPE MWR (AXIAL) WRAP & FILL 
TYPE MSR (RADIAL) EPOXY DIP 
SELF-HEALING CONSTRUCTION + 125°C 
NON-INDUCTIVE WINDING 
63 WVDC To 1,000 WVDC 
0001 MId. To 22 MId 
TOLERANCE ± 10% (± 5% Opt.) 

TYPE PMB MINI-CASE 
METALLIZED POLYESTER FILM 
SELF-HEALING, NON-INDUCTIVE eW 
63 WVDC To 100 WVDC N 
0001 MId To 47 MId 
Standard Lead Spacing 2001n/S Omm 
TOLERANCE ± 10% (± 5% Opt) 

TYPE SHR POLYESTER 
FOIL/FILM CAPACITORS 
NON-INDUCTIVE WINDING, + 125°C 
100WVDC 
0.001 MId. To .47 MId. 
Standard Lead Spacing: .375in/9.5mm 
TOLERANCE: ± 10% (± 5% Opt.) 

TYPE UMR POLYESTER 
FILM/FOIL CAPACITORS 
INDUCTIVE WINDING 
100 WVDC 
0.001 MId To .47 MId. 
TOLERANCE: ± 10% (± 5% Opt.) 

CERAMIC DISC CAPACITORS 
TYPE BCR TEMPERATURE STABLE 
1pl To 680pl, 50 WVDC, ± 10% (Y5F) 
GENERAL PURPOSE TYPES 
TYPE GCR: 50 WVDC 
0.001 MId. To 0.1 MId. (Y5T, YSV) 
TYPE GMR: 12 WVDC 
0.047 MId. To .47 MId. (Y5T, Y5V) 
TYPE GaR: 500 WVDC 
0.001 MId. To 001 MId. (Z5V) 

TAPE & REEL CONFIGURATIONS 
FOR AUTOMATIC INSERTION OF 
AXIAL AND RADIAL LEAD PARTS 
(REEL OR AMMO/FLAT) 
AVAILABLE ON SPECIAL ORDER 

CUT & FORM LEADS 
AVAILABLE ON SPECIAL ORDER 

_® Please Call for your specialized capaCitor requirements, 

III'! ~ ~nue Uncolnwood. IL 60645 

The source for Quality, 
Performance and Delivery 

(312) 675-17601Telex 72-4361/ Fax(312)673-2850 ©1988 

1500 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1087 



1500 CAPACITORS 1500 

\tlTERCAP CAPACITORS 
by International «; 

COMMERCIAL & INDUSTRIAL ALUMINUM ELECTROLYTIC CAPACITORS - AXIAL & RADIAL LEADS 

General Purpose 
TOC & poc, pos 

Temp. Range -40·C to +8S·C 
Cap. Range 0.47IlF- 22,000/lFAxial 

0.47/lF -10,OOO/lF Radial 
Cap. Tot. -10"/0 +7S%, -10"/0 +SO"/o, 

±20% 
Volt. Range 6.3VDC- 4S0VDC 
Leakage (Max.) 6.3V - SOV .02CxV + 41lA 

100V - 4S0V .02CxV + 100llA 

Extended Temperature 
TOB & POB (Close Tolerance) 

.' ><~O. 

Low Leakage 
TOA·L, POA·L, POS·L 

Temp. Range -40·C to +SS·C 
Cap. Range O.lIlF - 2200llF 
Cap. Tal. ±20"/o, ±10"/0 
Volt. Rang, 6.3VDC-63VDC 
Leakage (Max.) 0.002CxV or 0.4/lA 

whichever is greater 

Standard PSS (Subminiature) 
POW & PUB (Solvent Proof) 

Tamp. Ranga -40·Cio +105·C Cap. Tol. ±20% 
Cap. Ranga O.I"F- 10,OOO"F Voh. Ranga' 6.3VDC- 250VDC 

Dipped Tantalum 
OP (Straight & Snap·ln Leads) 

__ "~ .;e"¢' 
Temp. Range -SsoC to +8S·C 
Cap. Range O.l/lF- 330/lF 
Cap. Tal. ± 20"/0. ± 1 0"/0 
Volt. Range 3.1SVDC-SOVDC 
Leakage (Max.) .007CxV or .OSIIA 

whichever is greater 

Ceramic Disc 
CD 

Temperature Compensating 
NPO-N750 
100V-l000V 

General Purpose 
1 OOpF -1 OO,OOOpF 
50V-l000V 

Semiconductor # ""'" tJIi······ .,,'.-....... "'''::.> 
r;;fo''"'' , 

Various lead forms are 
available in both bulk 
and tape & reel 1 O,OOOpF-1 OO,OOOpF 

t----------------U packaging. 
Multilayer Ceramic Il=========:::::::::::::::::::::===: 

12V-50V 

Temp. Range -40·C to +10S·C MCD & CCM FILM CAPACITORS 
Cap. Range 0.47/lF-l0,000IlF Both our radial lead MeD Series and leader-

less chip eeM Series of multilayer ceramic Polyester Film Cap. Tal. ± 20"10 capacitors are constructed using the latest . ) Volt. Range 6.3VDC- 2S0VDC state-of-the-art techniques and materials. EM (Radial Leads, Welded Construction 
Leakage (Max.) .01 CxV + 3/lA The result is consistently reliable perfor-

mance for a broad range of applications. ~ Temp. Range _ 55°C to + 85°C Lne TlSt 2,000 hrs. @ 105°C 
Available: COG, COH, NPO; X7R, BX; ZSU. Cap. Range .OOl/lF - O. 47/lF 

A·1088 

Temp. Range -2S·C to +8SoC 
Cap. Range 0.47/lF- 470llF 
Cap. Tal. -10"10 + SO"/o, 

± 30"/0, ±20"/0, 
± 1 0"/0 

Volt. Range 16WV - SOWV 
Leakage 

(Max.) 0.06CxV + 1 O/lA, 
O.lCxV +lOIlA 

Low Impedance Radial Lead for Switching 
Power Supply Output & Regulator Circuits 

PZL 

Cap. Tal. ±5%, ±10%, ±20% 
i Volt Range 100V, 200V, 400V 

Metallzed Polyester Film 
PMG 

Polyester FllmlFoil 
FM 

(Radial Leads, 
Welded Construction) 

PMG FM 
Temp. Range -55·Cto +155·C --40·Cto +85°C 

Temp. Range 
Cap. Range 
Cap. Tol. 

Cap. Range .Ol/'F-4.7/'F .OOl/,F-0.47/,F 
-SS·Cto+l0SoC Volt.Range 7.SVDC-l00VDC Cap.Tol ±10%STD ±10%STD 
2.2IlF-S200/lF Leakage(Max.) ~40V = O.S.JCxiJ/lA Volt. Range 250V-630V 100V 
-10"/. +7S% >40V = ,fCxV/lA II-___ --___ - ___ ------,=:---i 

Metalized Polyester Film Series Features Low Impedance, High E.S.R. & Ripple Current Specifications 

Snap-In Capacitors
Switching Power Supply Input Circllit 

PST - Standard Height 
PSL - Low Profile Construction 
PXT - Extra High Ripple - Standard Height 
PXL - High Ripple Low Profile 

PSL PXT PXL 
-40·C to +85·C 

100"F -- 390"F 
±20% ±20% ±20% ±20% 

1 OVDC-- 250VOC 1 OVDC - 250VDC 200VDC -- 250VDC 200VDC -- 250VDC 
.02CxV or 2000/,A .02CxV or 3000/,A 

whichever is smaller whichever is smaller 

YM 
Polyester FilmlFoll 

YFT 
(Axial Leads, Welded Construction) 

Temp. Range 
Cap. Range 
Cap. Tol. 
Volt. Range 

YM YFT 
-40°Cto +85·C -40·Cto +85°C 

.Ol/,F -1 OlAF .OOl/,F -1.0/,F 
±10"lo, ±20"lo ±1()"Io, ±20% 
250V - 630V 1 OOV -1 OOOV 

Polypropylene Film 
PP (Radial Leads, Welded Construction) 

Temp. Range - 40·C to + 85·C 
Cap. Range .OOl/'F-0.47/,F 
Cap. Tol. ±5%, ±1()%, ±20% 
Volt. Range 250V -630V 

CALL TOLL FREE 

800-645-9154 
I~ N.Y. STATE 
516-293-1500 

International «; 105 Maxess Road 
Melville, New York 11747 
(516) 293-1500 
FAX (516) 293-4983 
TELEX #221576 International Components Corporation 3/88 

For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

Building the Basics 
in Products and Services. 

Polyester Series 
MKS.2, MKS.2i, MKS.20, FKS·2 

Polycarbonate Series 
FKC2,MKC2 

Polypropylene Series 
FKP.2 

Featuring the broadest line of 
Miniature Specialty Film Capacitors. 

Building Basics from WIMA. 
Polyester Series 
• Pulse duty rated 5 to 300 volts per microsecond 
• 2.5 and 5mm lead spacing 
• Values from 100 pf to 2.2 mf 
• 50, 63 & 100 volt ratings 

Service Basics from ITG. 
• Real·time computerized inventory control 
• Dedicated buffer stock 
• MRPIJIT program services 
• Nationwide network of sales representatives 
and distributors 
• Component and design engineering services 

Polycarbonate Series 

• Rated to 125°C 
• Long term drift to < ± 1% 

WIMA capacitors from ITG are available on tape 
and reel, and, of course, meet the WIMA lOPPM 
guarantee. 

• Values from 100pf to .1 mf 
• Tolerance to 2.5% 

Polypropylene Series 
• Low Dielectric absorption .05% to .1% 
• Negative temperature coefficient 
• Minimum power factor, i.e.4 x 10-4 at 1KHz 
• Tolerance to 2.5% 

I s I For more information on CECC s::. quality standards contact. .. 

The Inler-Technical Group Inc. 
WIMA Division 
P.O. Box 23, One Bridge Street, 
Irvington, NY 10533 

For the right product for your application, call ••. (914) 591.8822 

QUALITY CAPACIWRS .•. IF THE APPLICATION IS CRITICAL, THE ANSWER IS WIMA ® 

WIMA is a registered trademark of Wilhelm Westermann, Mannheim, West Germany. 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1Oa9 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
-:f. not equal to Multiple Prefix Symbol approximately equal to 
oc proJ>ortional to 1012 tera T 
< smaller than 

109 giga G ::; smaller than or equal to 
106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent 10-6 micro 11 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor !1 a ratio 

angle 8j,cpj,(J:1 

angle of incidence degree or radian 

angle of refraction degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 0 !J.Va/!J. la 

area A metres squared m2 I x b 
atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 
charge, electric Q coulomb C current x time 

charge on electron coulomb C 1·6 x 10-19 C 
conductance G ohm-I 0-1 reciprocal of resistance 
current, electric I ampere A fundamental imit 
decay constant A a ratio 

density p kg m-3 mlV 
distance along path s metre m fundamental unit 

efficiency 1/ a ratio work output/work input 
electrochemical equiv. g C-I mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule N m. Ek = 1/2mu 2 

energy, potential Ep joule J N m. Ep = mgh 
Faraday constant F coulomb moP C mol-l 96,500 C mol-I 
field strength, electric E V m-i potential gradient: p.d./dist. 
field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <fJ weber Wb e.mJ/rate of change of flux 
flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy !J.G joule J 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
haif-Iife,radioactivity tll2 second fundamental unit 
heat capacity C J K-I quantity of heat/temp. rise 

heat of reaction !J.H joule J heat energy 
heat capacity, specific c J K-I kg-I heat capacity/mass 
heat, quantity of q joule J energy 



Quantity Symbol SI Unit Symbol Derivation 

height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.mJ./rate of change of current 

inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 

latent heat, specific I J kg- l quantity of heat 

latent heat, molar Lm joule mol ·1 J quantity of heat 

length I metre m fundamental unit 

magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 

magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 

mass number A a number number of neutrons + protons 

molar volume Vm (dm3 ) volume of I mole 

molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 

number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 

peak current 10 ampere A see current 

peak e.m.f. Eo volt V see e.m.f. 

period T second fundamental unit 

permeability fl Hm-I henry/metre 

permeability, vacuum flo Hm-l 

permeability, relative flr a ratio fl = J1.. 
flo 

permittivity E Fm-I farad/metre 

permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er = l;; 
Eo 

potential, electric V volt V energy /charge 

potential difference V volt V enerfy/charge 
power p watt W J s-

pressure p pascal Pa N m-2: force/area 

radius metre m fundamental unit 

reactance X ohm Q EcJlo 
refractive index n a ratio 
resistance R ohm Q p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 

r.m.s. current Ir.m.s ampere A see current 

r.m.s. voltage Vr.m.s volt V see e.m.f. 

slit separation s metre m fundamental unit 

tension T newton N see force 

temperature, Celsius 8 degree C °C from kelvin 

temp. interval 8 degree ° or K 

temp. absolute T kelvin K fundamental unit 

thickness d metre m fundamental unit 

time t second fundamental unit 

torque T Nm see moment 

turns ratio T a ratio nsec/nprim 

(unit of electricity) kWh kilowatt x hour 

velocity u,u ms·1 distance/time 

velocity, angular (j) second' 1 s-l angle/time 

velocity, e.m. waves c m s-I 

velocity of sound u m s·l 

volume V metre cubed m3 I x b x h 

wavelength A metre m fundamental unit 

work w joule J force x distance (Nm) 

weight W newton N kg m s-20r mg 
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ITT· Components . 
A Unit of ITT Corporation 

• Extremely Low Leakage Current • Rugged Construction 

CAPACITORS 

Epoxy Dipped Solid 
Tantalum Capacitors 

• High Surge Capability • Reliability·Long Term Stability 

1500 

TAP 

• Small Size 
• High Component Density 

Catalog Ordering Information 

• Outstanding Performance Over Wide Frequency Range 
• Wide Temperature Range 

TAP iF T2L2 __ TM~ __ T_s ___ General Specifications 

,~ •.•• ,. 
'----- Voltage 

'-------- Tolerance 
M ±20%. K ±10% 

Capacity in /LF 
1-------------- Lead Style 

Packed In the following quantities: 

S = 0.100" Lead Spacing 
C = 0.200" with Shoulder 
D = 0.125" Lead Spacing 
B = 0.250" Lead Spacing 
F = Lock·ln Leads 0.200" 

Spacing 
E = Tape and Reel 

Quantity 
Case Size 

1-8 
9-11 

12-15 

Quantity 
(units per bag) Case Size (units per reel) 

1000 
500 
100 

1 
2-4 
5--6 
7-9 

10-12 

1500 
1250 
1000 
750 
500 

Clpacitance Range (Number denotes case size) 

capac;· Rated Voltage DC 
tance /LF 6.3V 10V 16V 20V 25V 35V 

0.1 
0.15 
0.22 
0.33 1 
0.47 1 
0.68 1 
1.0 1 1 1 
1.5 1 1 1 
2.2 1 1 1 2 
3.3 1 1 1 2 2 3 
4.7 1 1 2 3 3 '5 
6.8 1 2 3 4 4 6 

10.0 2 3 4 5 5 6 
15.0 3 4 5 6 6 8 
220 4 5 6 8 8 10 
33.0 5 6 6 9 9 12 
47.0 6 7 9 10 12 13 
68.0 7 8 11 13 13 

100.0 8 10 13 13 
150.0 10 13 13 
220.0 12 14 15 
330.0 14 15 

Outline Dimensions (Maximum) 
Case Dlameter·D Len~h.L Case Diameter·D 
Size Inches Inc es Size Inches 

1 .180 .330 9 .310 
2 .180 .350 10 .330 
3 .200 .390 11 .350 
4 .200 .410 12 .350 
5 .220 .410 13 .350 
6 .240 .450 14 .390 
7 .260 .450 15 .390 
8 .280 ·47 

TAP:S Standard Case Size 1·8 TAP·C Case Size 1·15 
TAP·S Standard Case Size 1·15' TAp·D Case Size 1·8 
TAp·F Standard Case Size 1·15 TAP·E Case Size 1·12 

... 

Mechanical Tap B Tape 
Specifications Formed Leads Formed Leads 

Sizes 1-15 Sizes 1-15 

SOV 
1 
1 
1 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Length·L 
Inches 

.510 

.550 

.550 

.570 

.630 

.670 
.730 

Ratings 
Capacitance: 0.1 to 330 /LF 
Tolerance.Range: ±20% (±10%) 

,Voltage: 6 to 50 volts 
Temperature Range: Continuous operation between 
- 55°C to + 850 C 

l 

Maximum Impedance Limits (o) at 10 kHz/10D kHz 

Capaci· Rated Voltage DC 
tance /LF 6.3Y 10Y 16Y 20Y 25V 

0.1 
0.15 
0.22 

0.33 
0.47 
0.68 

1.0 
1.5 23/8 23/8 
2.2 24/8 18/5 15/6 

3.3 22/10 13.5/6 13/5 13/5 
4.7 18/10 12/8 11/5 9/5 7 .. 5/4 
6.8 10/8 10/6 7/4 6/3.5 5.5/3.1 

10.0 9/6 9/5 5/3.2 4.5/8 4/2.5 
15.0 8/5 4.5/3.7 3.4/2.5 3.8/2.3 2.8/2 
22.0 4/3.7 3/2.7 2.5/2 2.8/1.9 2.5/1.5 

33.0 3.2/3 2.2/2.1 2/1.6 2/1.6 1.8/1.2 
47.0 2/2 2/1.7 1.5/1.3 1.4/1.2 1.2/1 
68.0 1.8/1.8 1.61/1.3 1.1/1 1.111 1/0.8 

100.0 1.6/1.6 1/1 0.9/0.8 0.9/0.8 
150.0 0.9/0.9 0.9/0.8 0.8/0.6 
220.0 0.9/0.9 0.8/0.6 0.8/0.5 

330.0 0.7/0.7 0.7/0.5 

MaXimum Leakage Current in p.A 
0.1 
0.15 
0.22 

0.33 
0.47 
0.68 

1.0 
1.5 0.5 0.5 
2.2 0.5 0.5 0.5 

3.3 0.5 0.5 0.5 1.0 
4.7 0.5 0.5 1.0 1.0 1.0 
6.8 0.5 1.0 1.0 1.5 1.5 

10.0 1.0 1.0 1.5 2.0 2.5 
15.0 1.0 1.5 2.5 3.0 4.0 
22.0 1.5 2.5 3.5 4.5 5.5 

33.0 2.0 3.5 5.0 7.0 8.5 
47.0 3.0 4.5 7.5 9.5 10.0 
68.0 4.5 7.0 10.0 13.5 15.0 

100.0 6.5 10.0 15.0 20.0 
150.0 9.5 15.0 20.0 
220.0 14.0 20.0 20.0 

330.0 20.0 20.0 
... 

TapD Tap F 

35Y 50Y 

270/26 270/40 
160121 160/21 
130/17 130/17 

85/15 85/15 
58/13 55/13 
40/10 38/10 

28/8 26/8 
20/6 18/5 
13/5 12/3.5 

10/4 9/3 
7/3 6.5/2.5 

4.5/2.5 4.2/2 

3.2/2 3/1.6 
2.5/1.6 2.4/1.2 
2/1.3 2/1 

1.6/1 
1.2/0.8 

0.5 0.5 
0.5 0.5 
0.5 0.5 

0.5 0.5 
0.5 0.5 
0.5 0.5 

0.5 0.5 
0.5 1.0 
1.0 1.0 

1.0 1.5 
1.5 2.5 
2.5 3.5 

3.5 5.0 
5.0 7.5 
7.5 10.0 

10.0 
10.0 

--, -

TapS 
Formed Leads Lockin Leads Straight Leads 

Sizes 1-8 Sizes 1-15 Sizes 1-8 

ug,~J "'''.'''] t-Dl 
~Dl 

E:~ t 
Max. . CQ~ .QJ 

'~ffi AS~)t 
nl 

&~'I~J £'9+ (3.5) S'g;, 1 
8'97 1 S'9,+ L l.?~ . j 

. \ZZ.~~ _ IJ ~~ 
Max . 

.. _ .50 (12.1) 590' .125 l~ - -.177+.059 t I .50 (12.7) 
r.50 (12.7) .l65T ~in. (il~. (3.18) n+1.?) Min. 

--.In. 
(4.2) L \ to.! .125 

---.1. 
.043 +.002 s Ij .100 

<11 l- .25 ±.OS 
<1 1 . __ JI (3.18) ~ 'i (1.1 +.05) _2:54 

DIMENSIONS in inclie; 16.35 ±1.27) .20 ±.039 ~ ~(:1\tg1) 111 
(millimeters) ---.J- . -'--0 (5.08 + 1.0) ..i .. 016 (0.4) 

lIT COMPDNENTS • 5 Jenner St. Ste 100 • Irvme CA 92718 • Phone: (714) 727·3001 • lWX: 910·595·1744 • Telel: 69·1389 • FAX: 714·727-2109 
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1500 CAPACITORS 1500 

ITT Components 
A Division of In Corporation 

DESIGN AND APPLICATION FEATURES 
1. A flat top surface for vacuum pick up - compatible with high volume insertion 

equipment. 
2. Regular molded shape - guarantees accurate transfer and placement during 

insertion. 
3. High density packaging on 8 mm and 12 mm blister tape, available on 7" and 

13" reels. 
4. Glue pad on underside of component allows consistent, strong bonding to cir

cuit board prior to soldering. 
5. Guaranteed termination dimensions - allows reliable pad design and con

sistent jjfit" to pad - eliminates Htombstoning" or "jumping-bean" effects, 
and reduces "rotational" effects considerably. 

6. Compliant terminations - thermomechanical stresses during operation and 
mechanical stresses during equipment servicing not transferred to component. 

7, Rugged construction prevents damage during mounting and ensures compati
bility with all systems for soldering (infra-red, solder wave, solder reflow). 

8. Resistant to flux removal solvents and solvent systems used with vapor phase 
soldering. 

9. All parts are indelibly laser coded on uppermost surface with videcon·readable 
po larity mark. 

Capacitance Range: 0.1 /LF to 100 /LF 
Capacitance Tolerance: ±20%, ±!O% 
Temperature Range: - 55°C to + 125°C 
Environmental Classification: 55/125/56 (IEC 68-2) 
Adhesion to Substrate: 5N min. (IEC 384·3) 

Dimensions 
mm (inches) 

L W H A 
+0.2 +0.2 +0.2 +0.3 

(0.008) (O.OOB» (0.008) W, (0.012) 
Case -0.1 -0.1 -0.1 ±0.1 -0.2 S 
Size (0.004) (0.004) (0.004) (0.004) (0.008) Min. 

A 3.2(0.126) 1.6(0.063) 1.6(0.063) 1.2(0.047) 0.8(0.031) 1.1(0.043) 

B 3.5(0.138) 2.8(0.110) 1.9(0.075) 2.2(0.087) 0.8(0.031) 1.4(0.055) 

C 6.0(0.236) 3.2(0.126) 2.6(0.102) 2.2(0.087) 1.3(0.051) 2.9(0.114) 

D 7.3(0.287) 4.3(0.169) 2.9(0.114) 2.4(0.094) 1.3(0.051) 4.4(0.173) 

Notes: Manufacturmg dimenSIOns are mm. Imperial dimenSions are for reference 
only. W, dimension applies to the termination width for A dimension only. 
Stand off (R) is 0.1 ±0.1 (0.004 ±0.004). 

TAPE AND REEL PACKAGING FOR AUTOMATIC COMPONENT INSERTION. 
Supplied as standard (suffix R). loose products supplied on request (omit suffix). 
TAPE SPECIFICATION 
Dimensions Ao and Bo of the pocket and the tape thickness are dependent on the 
component size. 

Tape 8 mm Tape 12 mm Tape 

Code mm inches mm inches 
p 4±0.1 0.157 ±0.004 4±0.1 0.157 ±0.004 
G 0.75 min. 0.03 min. 0.75 min. 0.03 min. 
F 3.5 ±0.5 0.138 ±0.02 5,5 ±0.5 0.22 ±0.02 
E 1.75 ±0.1 0.069 ±0.004 1.75 ±0.1 0.069 ±0.004 
W 8±0.2 0.315 ±0.008 12 ±0.2 0.472 ±0.008 
P2 2 ±D.15 0.079 ±0.006 2 ±0.15 0.079 ±0.006 
Po 4±0.1 0.157 ±0.004 4±0.1 0.157 ±0.004 
D 1.5 ±0.1 0.059 ±0.004 1.5 ±0.1 0.059 ±0.004 
D, 1.0 min. 0.039 min. 1.0 min. 0.039 min. 

Tape dimenSIOns comply to lEC 286 (supplement 40/110/80) and EIA RS 481. 

PLASTIC TAPE REEL DIMENSIONS COVER TAPE DIMENSIONS 
Quantities on reel Thickness: 72/L 

Case Tape 
Size Width 

A 8mm 
B 8mm 
C 12mm 
D 12mm 

7" Reel 
(118mm) 

2000 
2000 
500 
500 

13" Reel 
(330mm) 
10,000 

8,000 
2,500 
2,000 

Width of Tape: 
5.5mm +0.2mm (8mm tape) 
9.5mm +0.2mm (12mm tape) 

12.5mm +0.2mm (16mm tape) 
Tape materials are styrene and 
butadiene which do not affect 
component solderability during 
storage. 

ORDERING INFORMATION 
TAJ B 33 M 16 R 

Tantalum chlp----.J I I l I '--Tape and reel 
Case slze---------'. ~ configuration 

Microfarad code ______ ---' Rated voltage code 
Capacitance tolerance M - ±20%, 

K -±10% 

Tantalum Capacitors 
Solid Tantalum Chip TAJ 

RATINGS AND PART NUMBER REFERENCE 

Max. Max. 
Max. DC DF(%) z (n) 

Capaci- Rated Leakage @ @ 
ITT Case tance Voltage /LA 120 Hz 100 KHz 

Part No. Size /LF @ 85°C @ 25°C @250C @25°C 

i~1~io~~;~4 A 3.3 4 0.5 6 20 
B 10 4 0.5 6 15 

TAJC22(*)4 C 22 4 0.9 6 7.5 
TAJC33(*)4 C 33 4 1.4 6 7.5 
TAJD47(*)4 D 47 4 1.9 6 7.5 
TAJD68(*)4 0 68 4 2.7 6 7.5 
TAJD100(*)4 0 100 4 4.0 6 2.5 

TAJA2.2(*)6 A 2.2 6.3 0.5 6 20 
TAlB6.8(*)6 B 6.8 6.3 0.5 6 15 
TAlC15(*)6 C 15 6.3 1.0 6 7.5 
TAlD22(*)6 0 22 6.3 1.4 6 7.5 
TAJD47(*)6 D 47 6.3 3.0 6 7.5 
TAJD68(*)6 0 68 6.3 4.3 6 2.5 
TAJ0100(*)6 D 100 6.3 6.3 6 2.5 

TAlA1.5(*)10 A 1.5 10 0.5 6 20 
TAlB4.7(*)10 B 4.7 10 0.5 6 15 
TAJC10(*)10 C 10 10 1.0 6 7.5 
TAJD33(*)1O D 33 10 3.3 6 7.5 
TAJD47(*)1O D 47 10 4.7 6 2.5 

TAJA1.0(*)16 A 1.0 16 0.5 4 20 
TAJB2.2(*)16 B 2.2 16 0.5 6 15 
TAlB3.3(*)16 B 3.3 16 0.5 6 15 
TAlC4.7(*)16 C 4.7 16 0.8 6 7.5 
TAlC6.8(*)16 C 6.8 16 1.1 6 7.5 
TAJD10(*)16 D 10 16 1.6 6 7.5 
TAJD22(*)16 D 22 16 3.5 6 7.5 
TAJD33(*)16 D 33 16 5.3 6 2.5 

TAlAO.68(*)20 A 0.68 20 0.5 4 50 
TAJB2.2(*)20 B 2.2 20 0.5 6 15 
TAlC4.7(*)20 C 4.7 20 1.0 6 7.5 
TAJD15(*)20 0 15 20 3.0 6 7.5 
TAJD22(*)20 D 22 20 4.4 6 2.5 

TAlAO.47(*)25 A 0.47 25 0.5 4 50 
TAJB1.5(*)25 B 1.5 25 0.5 6 15 
TAJC3.3(*)25 C 3.3 25 0.9 6 7.5 
TAJD6.8(*)25 D 6.8 25 1.7 6 7.5 
TAJDI0(*)25 D 10 25 2.5 6 7.5 
TAlD15(*)25 D 15 25 3.8 6 2.5 

TAlAO.l(')35 A 0.1 35 0.5 4 50 
TAJAO.15(*)35 A 0.15 35 0.5 4 50 
TAlAO.22(*)35 A 0.22 35 0.5 4 50 
TAlAO.33(*)35 A 0.33 35 0.5 4 50 
TAlBO.47(*)35 B 0.47 35 0.5 4 50 
TAlBO.68(*)35 B 0.68 35 0.5 4 50 
TAlB1.0(*)35 B 1.0 35 0.5 4 15 
TAlC1.5(*)35 C 1.5 35 0.6 6 15 
TAlC2.2(*)35 C 2.2 35 0.8 6 7.5 
TAJD3.3(*)35 D 3.3 35 1.2 6 7.5 
TAlD4.7(*)35 D 4.7 35 1.6 6 7.5 
TAJD6.8(*)35 D 6.8 35 2.4 6 7.5 
TAJD10(*)35 D 10 35 3.5 6 7.5 

TAlAO.l(*)50 A 0.1 50 0.5 4 50 
TAJBO.15(*)50 B 0.15 50 0.5 4 50 
TAJBO.22(*)50 B 0.22 50 0.5 4 50 
TAJBO.33(*)50 B 0.33 50 0.5 4 50 
TAJCO.4T)50 C 0.47 5() 0.5 4 50 
TAJCO.68 *)50 C 0.68 50 0.5 4 50 
TAlC1.0(*)50 C 1.0 50 0.5 4 15 
TAlD1.5(*)50 D 1.5 50 0.8 6 7.5 
TAJD2.2(*)50 D 2.2 50 1.1 6 7.5 
TAJD3.3(*)50 D 3.3 50 1.7 6 7.5 
TAJD4.7(*)50 D 4.7 50 2.4 6 7.5 

° (*) Insert K for ±10% capacitance tolerance and M for ±20 Yo. 

CODING INFORMATION 
The positive end of body has videcon 
readable polarity bar marking. 
Bodies are product coded by indeli
ble laser marking on top surface as 
follows: 

Voltage Code 
A & B Case 

G 
J 
A 
C 
0 
E 
V 
T 

A, B case 
Voltage code 
(see below) 
Capacitance in p,F 

Rated Voltage 
at 85°C 

4 
6.3 

10 
16 
20 
25 
35 
50 

C, Dease 
Capacitance in /LF 

Rated voltage 
at 85°C 

SPECIFICATION 
Surge Voltage 

85°C 
Rated Surge 

Voltage Voltage 
(VDC) (VDC) 

4 5.2 
6.3 8 

10 13 
16 20 
20 26 
25 '33 
35 46 
50 65 

Reverse voltage 

125°C 
Rated Surge 

Voltage Voltage 
(VDC) (VDC) 

2.5 3.5 
4 5 
6.3 9 

10 12 
13 16 
16 21 
23 28 
33 40 

The peak reverse voltage applied to 
the capacitor must not exceed: 

0.10 UR at 55°C whichever is 
0.15 UR at 20°C } or IV 

g:g~ ~: :~ ~~~~c the lesser 

ITT COMPONENTS 5 Jenner SI. Ste 100 Irvine CA 92718 Phone: (714) 727-3001 • TWX: 910·595-1744 • Telel: 69-1389 FAX: 714-727-2109 
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1500 CAPACITORS 1500 
_0 ____ 

1lS~ ISL PRODUCTS ' Dept EM, 235-P Robbins Lane, Syosset, NY 11791 

INTERNATIONAL LTD. (516) 937-3475/TWX 503242/ISL-INT 
FAX (516) 937-3840 

CAPACITORS / SILICON DIODES / CARBON FILM RESISTORS / LEOS / POTENTIOMETERS / 
TRANSFORMERS ADAPTORS AND POWER SUPPLIES 

Ceramic Discs Feed Thru Dipped Tantalum Monolythic 
- -

11 + 1 ml H 

n ~ ~~ FF 
~"!"!~ ... ,r~"'mp 000 • m n. (1.5 max.) 

22 max. +1 +11 +1 (15 min.) .029 
"'''' ... .118 ±.040~ (0.511) ~t-& (3±1) 

DISC CAPACITORS HIGH VOLTAGE TYPES/KV1 
TRAPEZOIDAL CAPACITORS 500VIT71T12 
REDUCED TITANATE DISC/KR1 

From 1.kV to 8 kV-EIA Types (Y5P/25Pj (Y5U/25U) .001 mFd to .18 mFd 50V for bypass application 

SAFETY TYPE DISC CAPACITORS/KZ 
, 

SUBMINIATURE DISC CAPACITORS 500V/K1 
For AC Applications All TC's starting at 4mm 

MONOLITHIC CAPACITORS TO 200V 
P100 ................................ N56000 
HIK.Y5P ................................ Z5V 

NPO X7R Z5U 
FEED·THROUGH CAPACITORS 500V 

FOIL CAPACITORS 3 & 4mm With and Without Pin 

1511 g 2710 ;I 1012 tJ 1011 iJ 1010 {f MPE104 R Molded Molded Wrap Oval Axial Epoxy and Fill Radial Axial Round DIP 
Radial 

MPE MPC MPP 
ca~acltor PS PE PC PPR Metallized Metallized Metallized 

pe Polystyrene Polyester PDlycarbonate Polypropylene Polyester Polycarbonate Polypropylene 
Cap RanDe 33 pf to .82 p,1 .001 to 1 p,1 470 plto .1 p,1 .0022 to ,1 1-'1 ,011-' to 10 1-'1 .01 to 101-'1 .002 to 1.8 1-'1 
AvallTol. ±% 10, S. 2,S 20, 10, S 20,10, S 20,10, S 20,10, S 20,10, S 20,10, S 
VDC 63V to 1000V 100 to 1000 160, 400 630, 1000, ISOO 100 to 100g... 100 to 630 400 to IS00 
ACVnns .4 x Rated DC 63 to 2S0 100, 200 300, 3S0, 400 63 to 2S0 63 to 220 ~ .4 VDC 
Pdn Test VoltaDI 3 x Rated 2 x Rated 2 x Rated 2 x Rated 1.6 x Rated 1.6 x Rated 1.6V Rated 
Dielectric Loss ,,;2 x 10 • Tan 6 ,,;60 x 10 • Tan 6 ,,;10 • Tan6@10kHz Tan 6 ,,;10 • Tan6S0xl0' ,,;25 x 10 • 
@ 1 kHz, 2fl'C ,,;S x 10-' ,,;S X 10-' 

Tan 6 8~n x<ltl• 
C >1p,1 

Cn <10 p,1 <Cn 
Cn >1 p,1 

Insulation Res. Ri ;" 10 5 Meg Ri ,,;30,000 Meg Ri ;,,30,000 Ri ;,,30,000 Ri ,,;37S0 Meg Ri ,,;3750 Meg ;,,20,000 Meg 
Cn ";.11-'1 Cn ,,;.331-'1 Meg Meg ~nc~·;~rs~ ~nc~·~rs~ Ri x CC~';U'Jo Sec Ri Cn ;,,10-' Sec Ri Cn = 10.000 Sec 
cn >.11-'1 Cn >.33 p,1 Cn;" .331-'1 Cn;" .33 p,1 C >.33 

Operating "C -40 to +70 -40 to +100 -40 to +100 -40 to +8S -40 to +8S -40 to +8S -2S to +85 
Temp. RanDe 

~~~&iClent -(125 ±60) x ~ 10 4rc Less than -200 x 10 6rc ~Io-'rc Less than -200 x to 6rc 
10-tirC 5 x 10-5rC 5 x 10-5rC 

Pulse Loading I000V/l-'sec 1000 v/p,sec 1000V/l-'sec 750V/I-'sec 1.5 to 24V/l-'sec' 1.5 to 24V/p,sec' 4to 12SVip,sect 
Inductance at 10 nH/Cm 20 nH 15 nH 10 nH 20 nH 20 nH 20 H 
Tarm Lenglh 
6 MM 

Length 01 cap 

• Varies with Case Size and Voltage Rating. t Depending on value and Voltage Rating, 

ALUMINUM ELECTROLYTIC CAPACITORS 
~pe 

Leakale Cunenl @ 25"C R- adlal operaun~ Rated Standard 
Application T-Axlal Temperature ange Voltage Range IL I-'a, ml, V volts (Rated) Tolerances 

General Uses • Fi~er • By Pass. Radio RS Under 100V: 6.3V-500V i~ <.03 CV or 4 I-'a -10 +7S% <4.7 ml <-10 +50% 
• TV • Industrial -40·C +8S·C , w ichever is greater 

TS Over 100V: 
-25·C +SSOC 

Sub MlnlBtura Size Low Leakage SMR -40·C +8S·C 6.3V-SOV it <.002 CV or .3 JL3 ±20% 
• TiminQ Circuits. Pulse Circuits SMT whichever is greater 
• Substttutes lor Tantalums 

Epoxy Sealed LMR -40"C +8S·C 16V-SOV it <.002 CV or .31-'a ±20% 
• Same applications as SM Senes, but LMT whichever is greater 
impervious to chlorinated solvents 

Non Polar NPR -40·C +8S·C 6.3V-l00V it <.01 CV + 3 p,a ± 30% - 20% & 10% available 
• General Use • Small Size NPT 

Non Polar. Cross Over Networks BPR -2S·C +8S·C 16V-63V it <.03CV +4JL3 ±20% 
• High Circulating Currents Bn 

Military and Telecommunication 
• Hi Reliability 

Mn - WC + 125·C 3.5-250 VDC it <.01 V VC +2p,a -10 +75% <7SV <-10 +50% 

Horfzontal Detlectlon • For "5" Correction HD -2S"C +8S·C 2SVAC 30 I-'a max ±20% 
in Transistor Circuits. Low Cost 
Substitutes lor Film Capacitors 

!:I=I= nllR pan,:!: IN : !ilinn 2100. 6000& 4100 
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1500 CAPACITORS 

IT~Paktron 
Chip Film Capacitors 

Tolerance: Available in :t 5%, 10%,20%. 

Construction: Non·inductively constructed with metallized polyester dielec
tric, parallel plate multilayer film. 

Marking: capacitance, tolerance, voltage and mfg. on the container. 

Reei Packaging: 12 or 16* mm plastic tape. 

Termination: Copper tinned with 63/37 SnPb solder. Suitable for IR or vapor 
phase soldering @ 215'C for 1 minute. 

.1 MFD 10% 50 VDC = 
EXAMPLE: 104 K 050 ST 

HOW 
PF CODE TOLERANCE VOLTAGE TYPE 

J = ± 5% 050 = 50V 8T 
K = ±10% 

TO M = ±20% 

ORDER 

50 VDC 
ST 1210 ST 1812 ·ST 2225 

Capacitance L = 3.2 :!: 0.2 mm L = 4.5 ± 0.3 mm L = 5.6 :!: 0.3 mm 
.126 :!: .008 in .180 :!: .012 in .220 :!: .012 in 

W = 2.5 :!: 0.2 mm W = 3.2 :!: 0.2 mm W = 6.35 :!: 0.4 mm 
.098 :!: .OOB in _126 :!: .008 in .250 :!: .016 in 

PF T MAX T MAX T MAX TMAX T MAX T MAX 
CODE MFD MM IN MM IN MM IN 

103 .01 1.36 .054 1.32 .052 

153 .015 1.68 .066 1.40 .055 

223 .022 1.62 .064 1.60 .063 

333 .033 2.07 .082 1.63 .064 

473 .047 1.80 .071 1.49 .059 

683 .068 2.29 .090 1.83 .072 

104 .1 3.02 .119 2.35 .093 

154 .15 2.10 .083 

224 .22 2.74 .108 2.10 .083 

334 .33 2.77 .109 

474 .47 3.64 .144 

684 .68 3.10 .122 

105 1.0 4.22 .166 

155 1.5 

225 2.2 

1500 

Surfilm® Chip Capacitor Type 

ST 
Metallized Polyester 

Multilayer Chip 

f---L---J 

[ ]1 
.5 mm '" .25 mm ---f t--
,020 in ± .010 in 

1812 T 

STYLE PACKAGING 
1210 T = Tape & Reel 
1812 B = Bulk 
2225 
2824 
3827 

·ST 2824 

L= 7.1 :!: 0.3 mm 
.2BO :!: .012 in 

W = 6.1 :!: 0.4 mm 
.240 :!: .016 in 

T MAX T MAX 
MM IN 

2.94 .116 

3.93 .155 

3.37 .133 

f-w-J 
I I 

Made in U.S.A. 

·ST 3827 

L = 9.6 :!: 0.3 mm 
.378 :!: .012 in 

W = 6.85 :!: 0.4 mm 
.270 :!: .016 in 

T MAX T MAX 
MM IN 

3.62 .143 

3.17 .125 

4.31 .170 

P.O. Box 4539, 1205 McConville Road, Lynchburg, Va 24502 
Telephone 804-239-6941 TWX 710-871-1533 FAX 804-239-4730 ITOO'l'Paktron 

Division of illinois Tool Works, Inc. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1095 



1500 CAPACITORS 

ITwPaktron 
Film Capacitors 

Tolerance: Available in ± 5, 10, 20%. 
Construction: Non·inductively constructed with metallized polyester dielec· 
tric; Parallel plate-multilayer film. 
Case: Polyester tape. 
Wire Leads: #22 AWG (.025") 
Marking: Parts are continuously marked ITW® and PF code. Capacitance, 
tolerance, working voltage and manufacturer printed on container. 
Reel Packaging: Available for automatic insertion. 
Temperature Range: -55'C to 125'C; 55'C to 85'C @ rated voltage and V2 
rated voltage @ 125'C. 
Self Inductance: 'V 6 nh . 

. 1 MFD ± 10% 50 VDC = 
EXAMPLE: 104 K 050 

HOW PF CODE TOLERANCE VOLTAGE 

TO J = ± 5% 050 = 50V 
K = ±10% 063 = 63V 

ORDER M = ±20% 100 = 100V 

50 VDC & 63 VDC 
RA 2 RA 3 RA 4 

1500 

Angstor® Capacitor Type 

RA 

TYPE 
RA 

RA 2 

RA 
Metallized Polyester 

Multilayer Film 
Radial Leads 

± 0.5 mm 
:I: .02" 

r- S --i 

2 

LEAD SPACING 
2 = 5mm 
3 = 7.5mm 
4 = 10mm 

100 VDC 
RA 3 

Made in U.S.A. 

R 

REEL PACK 
when 

required 

RA4 

Capacitance S = .197 S = .295 S = .394 S = .197 S = .295 S = .394 
5.0mm 7.5mm 10mm 

L = .250 L = .350 L = .450 
PF 6.3mm 8.9mm 

CODE MFD T H T H T 

102 .001 
.100 .245 
2.5mm 6.2mm 

152 .0015 
.100 .245 
2.5mm 6.2mm 

222 .0022 .100 .245 
2.5mm 6.2mm 

332 .0033 
.100 .245 
2.5mm 6.2mm 

472 .0047 
.100 .245 
2.5mm 6.2mm 

682 .0068 
.100 .245 
2.5mm 6.2mm 

103 .01 
.100 .250 .100 .245 .100 
2.5mm 6.3mm 2.5mm 6.2mm 2.5mm 

153 .015 
.100 .250 .100 .245 .100 
2.5mm 6.3mm 2.5mm 6.2mm 2.5mm 

223 .022 
.115 .250 .100 .245 .110 
2.9mm 6.3mm 2.5mm 6.2mm 2.Bmm 

333 .033 
.115 .250 .110 .245 .110 
2.9mm 6.3mm 2.Bmm 6.2mm 2.Bmm 

473 .047 
.100 .265 .115 .245 .110 
2.5mm 6.7mm 2.9mm 6.2mm 2.8mm 

683 .068 
.120 .280 .140 .255 .115 
3.0mm 7.1mm 3.5mm 6.5mm 2.9mm 

104 .1 
.100 .255 .115 .240 .115 
2.5mm 6.5mm 2.9mm 6.1mm 2.9mm 

154 .15 
.100 .280 .125 .260 .115 
2.5mm 7.1mm 3.2mm 6.6mm 2.9mm 

224 .22 
. 135 .265 .155 .280 . .125 
3.4mm 6.7mm 3.9mm 7.1mm 3.2mm 

334 .33 
.175 .275 .120 .265 .125 
4.4mm 7.0mm 3.0mm 6.7mm 3.2mm 

474 .47 
.215 .320 .150 .275 .125 
5.4mm B.lmm 3.Bmm 7.0mm 3.2mm 

684 .68 
.185 .300 .170 .305 .130 
4.7mm 7.6mm 4.3mm 7.7mm 3.3mm 

105 1.0 
.220 .355 .225 .325 .175 
5.6mm 9.0mm 5.7mm B.3mm 4.4mm 

P.O. Box 4539, 1205 McConville Road, Lynchburg, Va 24502 
Telephone 804-239-6941 TWX 710-871-1533 FAX 804-239-4730 

11.4mm 

H 

.245 
6.2mm 
.245 
6.2mm 
.245 
6.2mm 
.240 
6.1mm 
.245 
6.2mm 
.250 
6.4mm 
.250 
6.4mm 
.250 
6.4mm 
.260 
6.6mm 
.265 
6.7mm 
.250 
6.4mm 
.280 
7.1mm 
.285 
7.2mm 

5.0mm , 7.5mm 

L = .250 L = .350 
6.3mm 8.9mm 

T H .T H 
.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.100 .250 .100 .245 
2.5mm 6.3mm 2.5mm 6.2mm 
.100 .250 .100 .245 
2.5mm 6.3mm 2.5mm 6.2mm 
.115 .250 .100 .245 
2.9mm 6.3mm 2.5mm 6.2mm 
.115 .250 .110 .245 
2.9mm 6.3mm 2.Bmm 6.2mm 
.100 .265 .115 .245 
2.5mm 6.7mm 2.9mm 6.2mm 
.120 .280 .140 .255 
3.0mm 7.1mm 3.5mm 6.5mm 
.100 .255 .115 .240 
2.5mm 6.5mm 2.9mm 6.1mm 
.170 .290 .125 .260 
4.3mm 7.4mm 3.2mm 6.6mm 
.220 .320 .155 .280 
5.6mm B.lmm 3.9mm 7.1mm 

.190 .285 
4.Bmm 7.2mm 
.180 .305 
4.6mm 7.7mm 
.235 .325 
6.0mm B.3mm 

ITOO7Paktron 
Division of illinois Tool Works, Inc. 

A-1096 For manufacturers' sales offices, s.ee yellow pages 

10mm 

L = .450 
11.4mm 

T H 

.100 .245 
2.5mm 6.2mm 
.100 .245 
2.5mm 6.2mm 
.110 .245 
2.Bmm 6.2mm 
.110 .240 
2.8mm 6.1mm 
.110 .245 
2.8mm 6.2mm 
.115 .250 
2.9mm 6.4mm 
.115 .250 
2.9mm 6.4mm 
.115 .250 
2.9mm 6.4mm 
.125 .260 
3.2mm . 6.6mm 

.125 .265 
3.2mm 6.7mm 
.145 .265 
3.7mm 6.7mm 
.185 .290 
4.7mm 7.4mm 
.230 .325 
5.Bmm B.3mm 

EEM 1988 



1500 CAPACITORS 

IT~Paktron 
Arc Suppressor and Snubber Network 

~ Quencharcs® ........... 

Q ~ 'Wt V=--liVV\ 
Arc Suppressor 

• Relay contact protection 
• dv/dt suppression on thyristor and triacs. Snubber Network 

Tolerance: Capacitor :t20%, Resistor :t10%. 1_ L Max.--! -I T I-Max. 

Construction: Metalized polyester capacitor 

fr~r 
in series with a carbon composition resistor. 
Case: Coated with a flame retardant epoxy. ,00_' t J.. 25" Max 

Wire Leads: #20 AWG (.032") capacitor end. 
T . 

Resistor end .025" to 0.045". 1" Min. 

Marking: ITWO>, resistance, Quencharc"', 1 
capacitance, DC voltage. f-D Type.-j 

CAP RESISTOR DIMENSIONS 

MId ±20% Voltage Type Ohms :t10 Wall T H L 0 

3.9 
.1 50 VDC OT to ,/, .27 .62 .55 .40 

100 

600 VDC 22 
.1 250 VAC OC to ,/, .39 .66 1.08 ,82 

680 

600 VDC 22 
.25 250 VAC OD to y, .42 .75 1.45 1.20 

680 

600 VDC 22 
.5 250 VAC OE to y, .59 .92 1.45 .120 

150 

600 VDC 220 
.5 250 VAC OE to 1 .59 .92 1.54 1.25 

330 

600 VDC 470 
.5 250 VAC OE to 2 .59 1.00 1.63 1.29 

680 

200 VDC 22 
.5 125 VAC OA to V, .37 .64 1.08 .82 

680 

200 VDC 22 
1.0 

125 VAC OB to ,/, .39 .66 1.45 1.20 
330 

200 VDC 470 
1.0 125 VAC OB to 2 .43 1.00 1.63 1.29 

680 

UL Recognized Across·the·Line Application lU 
UL File No. E33628. NOTE: Type QRL will meet the requirements of Ul1414, 

150 
.1 125 VAC QRL to V2 .44 .66 

680 

. P.O. Box 4539, 1205 McConville Road, Lynchburg, Va 24502 
Telephone 804-239-6941 TWX 710-871-1533 FAX 804-239-4730 

1.08 .82 

1500 

Polypropylene 
Film Capacitors 

Micromatic® Capacitor Type 

pp 
Polypropylene· Foil 

Self Cased 
Axial Leads 

Made in U_S_A_ 

i- L:!:.05"+1.O" Min'-l --I Di-:!:.03" 

~ 8 

"TH E ± 1 % SOLUTION" 

Tolerance: Available in ±1, 2, 2.5, 5, 10%. 

VALUE DIMENSIONS VOLTAGE TYPE 

PF CODE D L VDC PP 
101 .170 .481 600 481 
121 .170 .481 600 481 
151 .170 .481 600 481 
181 .170 .481 600 481 
221 .175 .481 600 481 
271 .175 .481 600 481 
331 .180 .481 600 481 
391 .180 .481 600 481 
471 .185 .481 600 481 
561 .190 .481 600 481 
681 .190 .481 600 481 
821 .200 .481 600 481 
102 .170 .481 600 481 
122 .175 .481 400 481 
152 .180 .481 400 481 
182 .185 .481 400 481 
222 ,195 .481 400 481 
272 .180 .481 400 481 
332 .190 .481 400 481 
292 .210 .481 400 481 
472 .175 .460 250 460 
562 .185 .460 250 460 
682 .190 .460 250 460 
822 .210 .460 250 460 
103 .225 .460 250 460 
123 .230 .460 250 460 
153 .245 .460 250 460 
183 .260 .460 250 460 
223 .275 .460 250 460 
273 .260 .580 250 580 
333 .280 .580 250 580 
393 .300 .580 250 580 
473 .320 .580 250 580 
563 .280 .680 100 680 
683 .300 .680 100 680 
823 .315 .680 100 680 
104 .330 .680 100 680 
124 .315 .840 100 840 
154 .330 .840 100 840 

IrnwPaktron 
Division of Illinois Tool Works, Inc. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1097 



The "First Word" 
in Ceramic 
Chip Capacitors 

For nearly 15 years Johanson Dielectrics 
has provided an industry standard in the 
. design and manufacture of the finest ceramic 
chip capacitors available. Our products are 
manufactured exclusively in the United States 
in.corporating the most· advanced manufac~ 
turing techniques known. 

Johanson Dielectrics dedication to quality 
and on time delivery make them the choice of 
circuit designers worldwide. 

2220 Screenland Drive 
Burbank, California 91505 

(818) 848·4465 
TWX 910-498·2735 

Understanding 
Chip Capacitors 

Free 
Catalog 

28 pages, 
call or write 

for your free copy 

CAPACITORS 

Ultra High 
Capacitance 
Chip Capacitors 

Fourteen configurations are 
available in four basic dielec· 
trics: NPO/COG, BX/X7R, Z5U, 
and Y5V characteristics, to 
meet MIL·C·55681A and EIA 
198B specifications. Capacitors 
feature high volume efficiency 
of capacitance, and are ideal 
for hybrid circuit applications. 

High Voltage 
Chip Capacitors 

\\ 
Available in either NPO/COG or 
BX/X7R dielectric, these units 
are designed to obtain high 
voltage values to 4000 VDCW. 
Typical applications include 
high voltage power supplies 
and voltage multiplier circuits. 

Multilayer Ceramic 
Chip Capacitors 
on Tape & Reel 

••• 
Ceramic chip capaCitors 
designed for automatic 
placement on ceramic sub· 
strates on printed circuit 
boards in high volume surface 
mounted applications. 
Offered in three sizes R15, R18 
and S41 they are suited for use 
with allthe popular automatic 
placement systems. 
Available in 8mm tape 
on reel. Larger size units 
can be provided on 12mm 
tape on reel. 

A-1098 For manufacturers' sales offices, see yellow pages 

1500 

High Q Microwave 
Chip Capacitors 

High Q microwave chip capaci· 
tors are available in four basic 
sizes, displaying excellent per· 
formance in the VHF, UHF and 
microwave ranges. The configu· 
ration, insertion loss and reso
nance·free performance make 
these chips ideal for microstrip 
and hybrid MIC applications. 

Ceramic Capacitor 
Wafers (Single Layer) 

Ideally suited for micromodule 
and miniature hybrid integrated 
circuits where low profile re· 
quirements preclude the use of 
conventional multilayer chip 
capacitors. These units are us· 
ed as bypass, coupling and fil· 
tering elements, (to 18GHz in 
microwave applications). Cus· 
tom configurations are also 
available for high voltage appli· 
cations to 15 KV. 

Chip Kit 

Designer kits contain standard 
size chips in popular capaci· 
tance values and dielectric 
characteristics with palladium 
silver terminations. Kits are 
supplied in a special vinyl cover 
for convenient shelf storage 
with each chip value indivi· 
dually packaged for easy 
acesss. Available with 
NPO/COG .dielectric No. 5·900, 
BX/X7R and Y5V dielectric No. 
5·905 ceramic capacitor wafers 
(single layer) No. S·910and 
High Q S·915. 

EEM1988 
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from~ 

Johanson 
Variable 
Capacitors 

For 40 years the name Johanson 
has been synonymous with leadership 
in the design and manufacture of high 
quality variable capacitors. Our 
application engineers have the know
how to solve your critical application 
problems ... we invite your inquiries. 

When you specify Johanson, you 
are specifying the finest in variable 
capacitors. 
ELECTRONIC ACCURACY THROUGH 
MECHANICAL PRECISION 

~ 
Manufacturing Corporation 

Rockaway Valley Road 
Boonton, New Jersey 07005 
(201) 334·2676 TWX 710·987·8367 

Free 
Catalog 

Call or write 
for our 

complete catalog 

Standard 
Air Capacitors 

o Capacitance ranges: .a -10pf to 
1-30pf 

o Q's to> 10,000 
o Excellent tuning stability and 

low dynamic noise 
o Patented' self-locking constant 

torque adjustment mechanism 
o Qualified to MIL-C-14409D, QPL 

approved 
o Engineering prototype kit 

JK- 500 
• u.s. Patent No. Re. 30.406 

Thin-Trim® ISeal·Trim® 
Ceramic Capacitors 

""' ..... 
o Capacitance ranges: .2· .6pf to 

20-100pf 
o Q's to >3000 at 100 MHz 
o Ideal for sub-miniature hybrid 

circuit applications 
o Seal-Trims impervious to all 

standard PCB cleaning 
solvents 

o Conform to MIL-C-a1 
requirements 

o Engineering prototype kits 
available 

u.s. Patent No. 4.179.722 

Variable 
Ceramic Capacitors 

I 

o Low cost 
o Broad tuning ranges: 1.7-6pf to 

6.0· 70pf 
o Top, side and bottom tuning 

styles available 
o Ideal for crystal OSCillators, 

CATV amplifiers and all 
varieties of test and 
communication equipment 

o Engineering prototype kit 
JK-930 

For manufacturers' sales offices, see yellow pages 

Miniature 
Air Capacitors 

o Capacitance ranges: .35· 3.5pf . 
to .a ·10pf 

o Q's to> 10,000 
o Patented' self-locking constant 

torque adjustment mechanism 
o Ideal for miniature microwave, 

VHF and UHF applications 
o Engineering prototype kit 

JK·500 
• u.s. Patent No. Re. 30,406 

Giga·Trim® 
Capacitors 

rr Actual 
Size 

(JMC'27261) 

o Capacitance ranges: .3 -1.2pf to 
.a -apf 

o Q's over 4000 at 250 MHz 
o Ideal for microwave oscillators 

and filters 
o Qualified to MIL-C-14409D, QPL 

approved 
o New Zero TC veri sons 
o Engineering prototype kit 

JK· 272 
u.S. Patent No. Re. 30.406 

Microwave 
Tuning Elements 

, i I 4 

J 
, 

o Provide a unique money-saving 
means of introducing a variable 
reactance into waveguides, 
cavities, and other microwave 
structures 

o High resolution 
o Patented' self-locking constant 

torque adjustment mechanism 
• u.s. Patent No. Re. 30,406 

A·1099 



.1.500 CAPACITORS 15QO 

® 
,KEMET Electronics Corporation 

P.O. Box 5928, Greenville, SC 29606· (803) 963-6300 

HERMETICALLY SEALED TANTALUM 

==C.-:--:-------, ~&= 
1110, T212 (CSR13), T222 (CSR09) T242 (CSR23), T252 (CSR33), 
T262 (CSR21), T216 (CSS13), T256 (CSS33), per MIL-C-39003 are 
a.vailabJe. Cap, values from .0047-1000.0p,F; ±20%; ± 10%, and 
±5% tol.; 6-125 volts. 4 Case sizes. Higher CV values available in 
1140 series. Ultra miniature T222 cap. values from .0047-22p,F. 
Available on tape and reel. ==( ~= 
MOLDED TANTALUM 

={_. ~-'---':('0B== ~~!~e molded gold color epoxy. Laser marked. Low impedance at 
=~. U(1= hi.gh frequencies. Cap. values from 0.1-330p,F; 2-50 volts. 6 Case 

== sizes. T323 (CX01 & CX05) per MIL-C-49137 available. Available on 
---";_,"-,. tape and reel. 

[ :) 
T491 Side View 

RADIAL 
Precision molded gold color epoxy. Laser marked. Rectangular case, 
plus a radius on positive side of case. Capacitance values from 
0.1-330p,F; 6-50VDC. 6 Case sizes. 

MICRONS 
A complete line of micro-miniature solid tantalum capacitors. Microns 
consist of ultra small anode assemblies encapsulated in epoxy. 
Capacitance values from .0047-220p,F; 2-35 volts. 

DIPPED TANTALUM 

T35X"Ultra Dip II" miniature dipped solid tantalum capacitors. Gold 
color epoxy. Laser marked. Compact design plus low DC leakage and 
DF. Ca.p. values from 0.1 p,F; 3-50 volts. 12 Case sizes. 
T36X MIL-C-49137 radial dipped. capacitors are available in Cap. 
values from 0.1 p,F-330.0p,F; .6-50 volts. 
T39X "Ultra Dip III" Three-Leaded design with anode lead in middle 
for "fail-safe" insertion. Cap. values from 0.1-6BOp,F; 3-50 volts. Gold 
color epoxy. Laser marked. 12 Case sizes. 

CHIPS TANTALUM 

SOLID TANTALUM CHIP CAPACITORS 
T411 and T421 offer maximum volumetric efficiency and high tem- . 
perature· capability. Economical. price. Capacitance values from 
0.1-100p,F; 4 to 50 volts. 5 Case sizes. 

T491 Molded tantalum chip capacitor mounts directly to printed circuit 
boards. Same world proven solid tantalum anode used in KEMET's 
leaded devices. Permanently attached to a solder coated lead frame. 
Assembly precision molded. Outstanding dimensional consistency. 
Beveled case denotes polarity. Gold color epoxy. Laser marked. Cap. 
values from 0.1 p,F-6Bp,F;6 to 50 volts. Cap tol. ± 20% and ± 10%. 
Available on Bmm and 12mm tape on 7/1 and 13/1 reels. Bulk packaging 
available ... 

These d~awings are not to scale and are provided for reference only. 
____ KEMET Electronics Corporation, P.O. Box 5928, Greenville, SC 29606 ·(803) 963~6348 
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1500 CAPACITORS 1500 
® 

K E MET Electronics Corporation 

P.O. Box 5928, Greenville, SC 29606 • (803) 963-6300 

MOLDED MULTILAYER CERAMIC 

AXIAL AND RADIAL 
Molded gold color epoxy multilayer ceramic capacitors. Available in 
Ultra-stable (COG), Stable (X7R) (Military BX or BP) or General 
Purpose (Z5U) temperature characteristics. Military versions conform 
to MIL-C-39014, MIL-C-11015 , MIL-C-123 and MIL-C-20 standards. 
Capacitance values from 1.0pF-1JLF; 50, 100 and 200 volts. 

==e=:&~=e=B== 

~~~,~, 
CONFORMALL V COATED MULTILAYER CERAMIC 

AXIAL 
Maximum range, conformally coated capacitors. Available in COG, 
X7R, and Z5U temperature characteristics. 5 Case sizes include over 
138 CV values in capacitance range of 10pF-1.0JLF; 50 and 100 volts. 
Gold color epoxy. Laser marked. Available on tape and reel. 

RADIAL 
Golden Max dipped multilayer ceramic capacitors. Reliable and Q\ ~ ~ 
economical. Available in COG, X7R, or Z5U temperature characteris-
tics. Gold color epoxy. Laser marked. Capacitance values from ~ /. 0-. /: 0 ~I ~ /'. 
1.0pF-3.3JLF; 50, 100, and 200 volts. 6 Case sizes. " 'T' '\. , ' , '\. 
CHIPS CERAMIC 

MULTILAYER CERAMIC CHIPS 
Available in NPO, X7R, or Z5U temperature characteristics. MIL
C-55681 approved. Capacitance values from 1 pF-1 JLF; 50, 100 and 
200 volts. 9 Chip sizes. C0805 and C1206 sizes. Available in CoPS 
(Component Placement System) 8mm or 12mm tape. 

FILM 

METALLIZED POLYCARBONATE =~ 
F241-F248 (CRH01-CHR10) meets MIL-C-83421 and MIL-C-39022. = 
Designed for circuits requiring stable perto, rmance characteristics - ~ 
over a wide temperature range. Small size. Capacitance values from ~, = , = 
.001JLF-22.0JLF; 30 to 600 VDC. F251 (CHS01-CHS03) meets MIL- = 
C-87217. = 
FLAT KAPS 
Small ultra stable film capacitors. F310 and F311.available to MIL
C-55514. F110 hermetically sealed in metal cases. Capacitance 
values from .001 JLF-0.15JLF; 50 volts. 6 Case sizes. 

F310 - F331 precision molded epoxy. Capacitance values from 
0.001 JLF-0.12JLF; 50 volts. 8 Case sizes. 

These drawings are not to scale and are provided for reference only. 

____ KEMET Electronics Corporation, P.O. Box 5928, Greenville, SC 29606 .' (803) 963·6348 ___ _ 
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TYPE 
TANTALUM CHIP CAPACITORS TMC 

~<OA' SPEER ELECTRONICS, INC. 

• PRECISION MOLDED BODY 

• HIGH SPEED AUTO·INSERTABLE 

Type TMCchip capacitors are ideal for compact designs where substrate 
real estate conservation is a must, or where reduced circuit inductal1ce 
and improved reliability is required. TheTMC can be used for hybrid cir· 
cuits or surface mount printed circuit board applications. 

• EXCELLENT RESISTANCE TO MOISTURE & SOLDER HEAT 

ST ANDARD RATINGS TABLE 

PERFORMANCE CHARACTERISTICS: 

Working Temperature Range: -55°C to 125°C 

Voltage Range (Vdc): 4V to 35V 

Tolerance: ±20%, ± 10% 

(derate voltage above 85°C: refer to 
Standard Rating Chart D.V.) 

Dissipation Faclor: measured at 20°C, 120Hz 
0.1 . 1.0,"" less than 4.0% 
1.5 • 681-'f less than 6.0% 

D. C. Leakage Current: at rated voltage alter 5 minutes 
.01 CV or 0.5.,A whichever is greater 
C . capacitance, V . voltage 

Load Life: @ 85°C and rated voltage for 2000 hrs. 

Capacitance Change· within ± 1 0% of initial value 

Dissipation Factor· within 125% of initial value specified 

Leakage Current· within initial value specified 

Humidity Resistance: testing @ 40°C, 
90·95% RH for 500 hrs. 

Capacitance Change· within ±5% of initial value 

Dissipation Factor· less than initial value specified 

~~ 
4 7 

(OG) (OJ) 
S.V. 

5 8 (Of' D.V. 
(~f (ode 2.5 4 

0.1 104 

0.15 154 

0.22 224 

0.33 334 

0.47 474 

0.68 684 

1.0 105 

1.5 155 

2.2 . 225 A 

3.3 335 A 

4.7 475 

6.8 685 B 

10.0 106 8 ( 

15.0 156 ( ( 

22.0 226 ( ( 

33.0 336 ( 0 

47.0 476 0 0 

68.0 686 0 

10 16 20 25 35 

(IA) (1C) (10) (1E) (1V) 

13 20 26 32 45 

6.3 10 13 16 22 

A 

A 

A 

A 

A B 

A B 

A B 

A B ( 

B ( ( 

B ( ( ( 

B ( ( ( 0 

( ( ( 0 0 

( ( 0 0 

( 0 0 

0 0 

0 
NOTE: R.V .. Rated Voltage 

S.V .. Surge Voltage 

D.V .. Derated Voltage 

Leakage Current· less than initial value specified 
CASE DIMENSIONS (mm) 

Temperature-Characteristics: 

Capacitance Change 
@ -55°C· within ±12% of initial value 

+ 20°C· within ±3% of initial value 
+ 125°C· within 12% of initial value 

Leakage Current 
@ + 20°C· 0.01 CV or 0.5.,A whichever is greater 

+ 125°C· 0.125CV or 6.25.,A 

Dissipation Factor 
@ - 55°C . C';; 1.0l-'f 
within 4%, C~ 1.5,"" within 6% 

+20°C • same as -55°C 
+125°C· C';; 1.0,"" within 5%, C~ 1.5,"" within 7% 

Case 

A 

8 

C 

0 

±0.2 ±0.1 ±0.2 ±0.2 
L, L, W H 

3.2 3.0 1.6 1.6 

3.4 3.2 2.6 1.9 

5.B 5.6 3.2 2.5 

5.8 5.6 4.5 3.1 

~<OA' SPEER ELECTRONICS, INC. 

±0.2 ±0.3 ±0.2 ±0.2 
/, I, a b 

1.4 0.7 1.0 0.3 

1.4 0.8 1.8 0.6 

2.4 1.3 2.2 0.7 

2.5 1.3 3.1 1.0 

BOLIVAR DRIVE. P.O. BOX 547 • BRADFORD, PA. 16701 • USA. TEL: (814) 362-5536 • TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-8883 
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CERAMIC CAPACITORS 

CAPACITORS 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

85,000 square foot manufacturing facilities located in Hampton, Virginia 

Maida 
serving the electronics industry for over thirty-five years. 

1500 

Maida Development Company, domestically owned and operated, (5) slot-mounted "trapezoids" for printed circuits; and (6) 
has served the electronics industry with a wide variety of ceramic multilayer capacitors, Our newest product line - zinc oxide 
components, We speciailize in custom design and manufacturing, varistors (ZOV) is designed for transient voltage suppression and 
from ceramic powder formulation through finished devices, to surge energy absorption and many are UL recognized, Our 
meet specific requirements of our customers, Typical capaCitor delivery is timely and reliable-with either bulk packaging or tape 
products include (1) high voltage capacitors for power supplies; (2) and reel. We value with pride the repeat business from such 
UL and CSA recognized capacitors for across-the-line, line-by- customers as GE, Zenith, RCA, IBM, AT&T, Xerox, Sunbeam, 
pass, and antenna coupling, uses; (3) reduced titanate capacitors GTE, NAP, Kodak, Harris, Allen-Bradley and many others, 
for low-voltage general purpose applications; (4) lead less discs; 

CERAMIC DISC CAPACITORS - 500V THRU 6KV 
- - --

Maximum Capacitance, pF 

CLASS T,C, 500V 1KV 2KV 3KV 4KV 5KV 6KV 

P100 81 68 51 36 27 22 18 
NPO 510 430 330 220 180 130 120 
N030 510 430 330 220 180 130 120 
N080 510 430 330 220 180 130 120 
N150 430 360 270 180 140 120 100 
N220 470 390 300 200 150 120 100 
N330 620 510 390 270 200 160 130 
N470 680 620 470 300 240 200 150 
N750 820 680 510 360 270 220 200 
N1500 1300 1200 910 620 500 390 330 
N2200 2000 1800 1300 910 680 560 500 
N3300 3600 3000 2200 1500 1200 1000 820 
N4700 4700 3900 3000 2000 1500 1300 1000 
N5600 6200 5600 4300 2700 2200 1800 1500 

X5F 12000 10000 8200 5600 3900 3300 2700 
2 Z5F 15000 12000 8200 6200 4700 3900 3300 

X7R 15000 12000 8200 6200 4700 3900 3300 
Z5U 56000 50000 27000 20000 15000 12000 10000 

APPLICATIONS 

CLASS 1, High-Q, temperature compensating, or stable capacitance requirements, 

CLASS 2 General,Purpose, line by-pass, coupling, etc, 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663 / (804) 723-0785 / TELEX 82-3443/ FAX (804) 722-1194 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1103 



1500 CAPACITORS 

CERAMIC CAPACITORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

HIGH VOLTAGE DISCS-10, 12, 15, 20 KVDC-X5R/Z5U 

MAX 

CAP. iOKV 12KV. 15KV· 20i<:V 

:1;20'1'0 "r MAX. 0.360 'T' MAX. 0.400 'T MAlt 0.460 "T" MAX 0.560 

pF X51'l Z5U X5f1 isu X5R Z5U X5R Z5U 

100 . 

200 

250 

500 

750 

068 

D68 

068 

. D7i 

064 

D64 
D67 

065 

D66 

D68 

D61 

D71 

D62 

D68 

068 
061 

062 

064 
067 

065· 

066 

D70 

0689 

0819 

·06.19 

'0629 0619 

0639 D629 

0679 0699 

0s69 0649 

0689 

0619 

D719 

0649 D719 

0679 D699 

0659 D649 

D679 

D659 

D669 

• DP 

APPLICATIONS' 
Line-by-pass, antenna 
coupling, across-the-line 

Z5U 

"Double Protection" in above uses 

5.000 

1500 

1000 

1500 

2200 

2500 

3000 

4300 

5600 

6800 

D64 

064 

D63 

D76 

066 

D70 

D61.' 

062 

D62 

069 

D63 

D67 

065 

066. 

D679 

D709 D659 

D659 250 & 500 VOLT AC POWER LINE CAPACITORS 

D68'D689 

D61/D619 

D71/D719 

D62/D629 

D69/D699 

D6410649 

D63/0639 

.D67/D679 

0.406 

0.469 

0·532 

0 .. 594 
0.659 

0.719 

0.781 

0.840 

065/D659 0.969 

D66'D669 

D7blD709 

APPLICATIONS: 

1.100 

1.350 

Voltage Multilpliers, High VoHage 
Power Supplies 

Size. j,nches 

L ~ W I( T max. 

D70 

.20e' .200 ' .125 

.300' .300' .125 

.400)( .400)( .150 

.500 ' .500 ' .200 

.01211F 9100pF 

.033"F .022"" 

.062I1F .042"" 

APPLICATIONS: 
High volumetric efficiency 
in printed circuit boards. 

1500 (±300) VDC SPARK GAPS 

STYLE NO. A B 

100 .200" 

± .015 22 go. 

100-1 

100-2 

100-3 

200" 

± .i115 

.250" 

± 015 

.250" 

, .015' 

20 ga 

22.go 

20ga 

Rugged flame-retardant epoxy coating 

APPLICATIONS' 
Protec'tion of low-voltage cjrc~its 
from high voltage surge's. 

D709 

.68jJF 

2.2"F 
3.3i.tF 

D709 

.51jJF 

1.5jJF 

2.211F 

STYLE 
CODe 

60 

68 

61 

71 

62 

64 

63 

67 

65 

66 

MAX."D" 
INCHES 

0.312 

0.375 

0.470 

0.530 

0.590 

0.720 

0.780 

0.840 

0.970 

1.10 

APPLICATIONS' 

MAX CAPACIT ANCe pF 
250VAC 500V AC 

1200 

2500 

3600 

4300 

6S00 

10000 

13000 

15000 

22000 

30000 

680 

1200 

2000 

2200 

3600 

6200 

6800 

8200 

12000 

15000 

AC line voltag'e applications where minimum 

currents - reactive and resistl'\Ie - are required. 

TOLERANCES AVAILABLE: 
±20% or +80 - 20% 

Pl00 

NPO 

N030 lhru N470 

N750 

N1500 

N2200 thru N5600 

X5F 

Z5P/X7R 

Z5U 

Z5V 

APPLICATIONS' 

1.5pF 3.3pF 

24pF - lSpF 

27pF - 24pF 

5.6pF - 30pF 

22pF 51pF 

30pF - 130pF 

150pF 220pF 

150pF - 470pF 

150pF 1000pF 

200pF - 1900pF 

035RMlV( 

Solder into slot for minimum lead inductance 

NOSO 3.3pF -7.5pF 

N150 I.SpF - S.4pF 

N220 5pF 

N470 tSpF 

N750 24pF 

N1500. 39pF 

N080 7.5pF. 

N150 10pF 

N220 10pF 

APPLICATIONS 
UHF circuits with very 
low inductance 

.250" 

.250" 

. 250" 

.250" 

.250" 

.250" 

.312" 

.312" 

312' 

.120" max 

083" max . 

.032" max 

032" max 

032" max 

.062" max. 

.083" max. 

090" max 

0J8 ~ 005 ~I i-
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1500 CAPACITORS 

LOW VOLTAGE 
DISC CAPACITORS 

MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

CLASS 1 TEMPERATURE COMPENSATING TYPE 

MAXIMUM CAPACITANCE VALUES BY TC TYPE 

10000 10000 47000 .492 (12.5) .118 (3.0) .197 (5.0) .020(0.5) 
, 

CLASS 3 SEMICONDUCTOR TYPE 

MAX. CAPACITANCE VALUES BY TC TYPES 

CAPACITANCE (pF) DIMENSIONS 
T.C. Y5P Y5R Y5T Y5U Y5V INCHES (mm) 

W.V. D T F d 

10000 22000 22000 47000 ,197 (5.0) .118 (3.0) .098 (2.5) .020 (0.5) 

22000 47000 47000 100000 .248 (6.3) .157 (4.0) .197 (5.0) .020 (0.5) 

12V 47000 100000 100000 .315 (8.0) .157 (4.0) .197 (5.0) .020 (0.5) 
DC 

220000 220000 220000 .394 (10.0) .157 (4.0) .197 (5.0) .020 (0.5) 

100000 330000 470000 .492 (12.5) .157 (4.0) .197 (5.0) .020 (0.5) 

470000 .630 (16.0) .157 (4.0) .197 (5.0) .020 (0.5) 

4700 10000 10000 22000 .197 (5.0) .157 (4.0) .197 (5.0) .020 (0.5) 20000 

10000 15000 22000 47000 .248 (6.3) .157 (4.0) .197 (5.0) .020 (0.5) 

25V 22000 47000 100000 100000 .315 (8.0) .157 (4.0) .197(5.0) .020 (0.5) 
DC 

22000 47006 100000 22000 .394(10.0) .157 (4.0) .197 (5.0) .020 (0.5) 

47000 100000 220000 .492 (12.5) .157 (4.0) .197 (5.0) .020 (0.5) 

100000 470000 .630 (16.0) .157 (4.0) .197 (5.0) .020 (0.5) 

10000 22000 .197 (5.0) .157 (4.0) :197 (5.0) .020 (0.5) 

10000 10000 1000 22000 47000 .248 (6.3) .157 (4.0) .197 (5.0) .020 (0.5) 

SOV 15000 22000 22000 47000 100000 .315 (8.0) .157 (4.0) .197 (5.0) .020 (0.5) 

DC 
22000 47000 47000 100000 .394 (10.0) .157 (4.0) .197 (5.0) .020 (0'.5) 

-f~ 

d 

Siraighl 

Inside Kink 

470000 100000 .492 (12.5) .157 (4.0) .197 (5.0) .020 (0.5) Righi Angle Kink 

100000 100000 .630 (16.0) .157 (4.0) .197 (5.0) .020 (0.5) 
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1500 CAPACITORS 1500 

ELECTROLYTIC & 
FILM CAPACITORS 

MAIDA DEVELOPMENT COMPANY /I ~ l1li..
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" jlJIZ.<g 

ALUMINUM ELECTROLYTIC CAPACITORS - GENERAL 

SERIES SPECIAL FEATURES TEMPERATURE RATED VOLTAGE CAPACITANCE 
RANGE RANGE RANGE 

SA Miniature Size -40'.C - +8S'.o 6.3V -l00V 0.471'F - looool'F 

SE Ultra miniature size -40'C - +8S'C 6.3V -SOY O.lI'F -471'F 

GA For high voltage -25'C - '85'C lSOV -4S0V 0.411F - 470llF 

SS Super miniature size -40,'C' - +85'C 6.3V -63V O.lI'F - 470l'F 

SV Low profile type -40'C - .8S'C 6.3V - SOV O.lI'F - 4700 F 

ALUMINUM ELECTROLYTIC CAPACITORS - SPECIAL 
--- - -~- ~ -- - ~--~~---- - -- -- --- - - - ----~ ~~--- - - - - ----- ----- -

SERIES SPECIAL FEATURES TEMPERATURE RATED VOLTAGE CAPACITANCE 
RANGE RANGE RANGE 

TH For high stability -40'C - +85'C 16V. 2SV. SOV 1.01'F - l00I'F 

LL For low leakage -40'C - +8S'C 6.3V -63V O.lI'F - 4700I'F 

TB For timer circuit -40' C - +85"C 2SV, SOY, l00V I .01lF - 470llF 

ZA For low noise -40'C - +85'C 6.3V -100V 0471'F - 470llF 

RA Wide temp fange -40'C - +10S'C 6.~V -100V 0.4711F -10000IlF 

RB Wide temp. range -40'C - +125'C 10V - SOV 0.471'F -1000IlF 

-55'C - "05'C 6.3V - 63V 1.01'F - 1000IlF 

RM For switching -40'C - +105'C 100V - 160V 1.01'F -471'F 
regulators 

-2S'C - +10S'C 200V - 2S0V 1.01lF - 2211F 

RD For switching regulators -55'C - +105'C 6.3V - 63V 221'F - 2200l'F 

RK Widetem p ran e -40'C - "05'C 6.3V - 63V 0.1 F -47 F 

ALUMINUM ELECTROLYTIC CAPACITORS - NON-POLAR 
-~-- - --- ---- -- --
SER~ES SPEC~AL FEATURES TEMPERATURE RATED VOLTAGE CAPAC~TANCE 

RANGE RANGE RANGE 

NP 
For reversing 
polarity circuits _40' C - '8S' C 6.3V - 100V 1.01lF - 6800IlF 

NF 
For horizontal deflection 

-40' C - '85' C 25V 1.01'F - 10llF current correction of TV se 

BP For cross over netMwork -40'C - '85'C 50V 1.01lF - 100llF 

BS For high output -40' C - ~8S' C 50V 1.01lF - 331'F 

NS 
For rf!!versing 

I I - . -40 C .85 C 6 3V --63V -o lllF 4711F 
--- - - -- - -- -- ---

ALUMINUM ELECTROLYTIC CAPACITORS - LARGE 
------ -- - -

SERIES SPECIAL FEATURES TEMPERATURE RATED VOLTAGE CAPAC~TANCE 
RANGE RANGE RANGE 

LN For general use -40'C -+85'C 16V - 450V 3311F - 10000llF 

HS Lug snap-in terminal -40' C - .85 0 C 6.3V - 250V 470llF - 2200llF 

HG Low prOfile type _40' C - +85' C 6.3V - 250V 470l'F - 2200llF 

SN. SB, SH Computer grade -25' C - +8S' C 10V - 250 I SOI'F -. I SOOOIlF 

MS For motor starting -25'C - +85'C 125V - 2S0V 10llF - 400l'F 

HU Wide temp. range _40' C - .+8S' C 10V - 160V 
330llF - 15000llF 

HV Low profile type -2S'C - '8S'C 200V - 2S0V 

BF For photo f~ash -40'C - '85' C 330V 200IlF - 1000llF 

POLYESTER FILM CAPACITORS 
, 

SERIES SPEC~AL FEATURES TEMPERATURE RATED VOLTAGE CAPACITANCE 
RANGE RANGE RANGE 

TY For general use -40'C - '8S'C SOV - 630V 0.00111F - OA711F 

TX Non-inductive -40?C - +8S'C SOV - 400V 0.00111F - OA711F 

TS Low profile types -40'C -'85'C 50V 0.00111F -04711F 

TM Metalized film -40'C - '85'C l00V - 630V 0.0111F - 3311F 

PX 
Non-inductive 

-2S'C - +8S'C . l00V- 630V' OOO:'I1F - 0 4711F polyp rap lene fi~m 

PM 
Metalized 

-2S' C - '8S' C 200V,400V o lllF - 100llF polyp rap lene film 

MX Temperature correction -40'C -'85'C 50V 0.00111F - OA711F 

PY For general use -2S'C -'8S'C WOV.200V 00011'F - 0 11lF 

TZ Low profile type -40'C - '85'C SOl100V 0.0011'F - 0.4711F 
. . 
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1500 CAPACITORS 1500 

VARISTORS MAIDA DEVELOPMENT COMPANY 
"DOMESTIC CAPACITOR MANUFACTURERS SINCE 1947" 

ZINC OXIDE VARISTORS - TRANSIENT VOLTAGE SURGE SUPPRESSION 

CROSS 
REFERENCE MAC CLAMPING 

- CONTINUOUS VARISTOR VOLTAGE 
MDC-ZOV GE-MOV RMS DC TRANSIENT PEAK VOLTAGE @ TEST CURRENT CAP 

STYLE MODEL MODEL VOLTAGE VOLTAGE ENERGY @lmADC (8x20,uS) @1KHZ 
NUMBER SIZE NUMBER VAC VDC (10x1000~S) MIN MAX V, I, -+-30% 

(mm) VOLTS VOLTS JOULES VOLTS VOLTS VOLTS AMPS pF 

D6921Z0V950RA06 14 V95LA7A 95 127 30 135 164 255 50 1800 

* D73Z0V131RA03 7 V130LA2 130 175 11 184 224 340 10 250 

· * D6121Z0V131RA04 10 V130LA5 14 224 340 25 500 

· * D6921Z0V131RA09 14 V130LAlOA 38 224 340 50 1350 

· * D6521Z0V131RA20 20 V130LA20A 70 224 340 100 2300 

· * D6521Z0V131RB20 20 V130LA20B 70 220 325 100 2300 

* D73Z0V141RA03 7 V140LA2 140 180 12 198 242 360 10 230 

· * D6121Z0V141RA04 10 V140LA5 16 242 360 25 460 

· * D6921Z0V141RA09 14 V140LAlOA 42 242 360 50 1270 

* D73Z0V151RA03 7 V150LA2 150 200 13 212 259 395 10 220 

· * D6121Z0V151RA04 10 V150LA5 17 259 395 25 400 

· * D6921Z0V151RA09 14 V150LA10A 45 259 395 50 1200 

· * D6521Z0V151RA20 20 V150LA20A 80 268 395 100 2000 

· * D6521Z0V151RB20 20 V150LA20B 80 243 360 100 2000 

* D73Z0V251RA21 7 V250LA4 250 330 21 354 432 650 10 130 

· * D61Z0V251RA40 10 V250LA10A 40 432 650 25 160 

· * D69Z0V251RA72 14 V250LA20A 72 432 650 50 550 

· * D65Z0V251RA130 20 V250LA40A 130 432 650 100 920 

· * D65Z0V251RB130 20 V250LA40B 130 413 620 100 920 

* D73Z0V271RA23 7 V275LA4 270 360 23 382 466 710 10 120 

· * D61Z0V271RA043 10 V275LA10A 43 466 710 25 150 

· * D69Z0V271RA75 14 V275LA20A 75 466 710 50 510 

· * D65Z0V271RA140 20 V275LA40A 140 466 710 100 850 

· * D65Z0V271RB140 20 V275LA40B 140 453 680 100 850 

* D73Z0V301RA25 7 V300LA4 300 405 25 425 518 775 10 110 

· * D69Z0V321RA90 14 V320LA15A 320 420 90 453 553 850 50 400 

· * D65Z0V321 RA 160 20 V320LA40A 160 553 850 100 720 

· * D65Z0V321RB160 20 V320LA40B 160 540 81·0 100 720 

· * D69Z0V421RA90 14 V420LA15A 420 560 90 594 725 1120 50 500 

· * D65Z0V421RA160 20 V420LA40A 160 725 1120 100 910 

· * D65Z0V421RB160 20 V420LA40B 160 690 1060 100 910 

· * D69Z0V481RA105 14 V480LA40A 480 640 105 679 829 1240 50 440 

· * D69Z0V481RA180 20 V480LA80A 180 829 1240 100 800 

· * D65Z0V481RB180 20 V480LA80B 180 790 1160 100 800 

· * D69Z0V511RA110 14 V510LA40A 510 675 110 722 881 1350 50 410 

· * D65Z0V511RA190 20 V510LA80A 190 881 1350 100 740 

· * D65Z0V511RB190 20 V510LA80B 190 860 1280 100 740 

· * D69Z0V581 RA 120 14 V575LA40A 580 735 120 821 1002 1500 50 370 

· * D65Z0V581 RA220 20 V575LA80A 220 1002 1500 100 670 

· * D65Z0V581 RB220 20 V575LA80B 220 960 1410 100 670 

· * D69Z0V102RA220 14 V1000LA80A 1000 1200 220 14M 1728 2700 50 210 

· * D69Z0V102RA360 20 V1000LA160A 360 1728 2700 100 380 

· * D65Z0V102RB360 20 V1000LA160B 360 1~<n 2420 100 380 

* UL Recognized Components for Surge Suppression, File E86730 ~ 
• UL Recognized for Across-The Line Applications, File E38785 

Protection for Voltage Sensitive Equipment. 
Transient voltage suppression from source such as lightning 
induced transients, switching surges, ground faults and AC 
power lines. 

APPLICATIONS: 
Ground fault interrupters, CATC systems, IC's and 
microprocessor protection, power supplies, industrial 
control systems, RFI filters, etc. 

"See section 4700, 'Voltage Sensitive Resistors', 
Development Company's Zinc Oxide Varistors". 

for comprehensive Listing of Maida 
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1500 CAPACITORS 

MAiIORY ELECTRICAUELECTRONIC GROUP 

EMHART 

DC FILM CAPACITORS 

~ 
Type Description ... 

~ 149 Metallized Electrodes 
~ 150 Metallized Electrodes 

152 Metal-Foil Electrodes 
a: 
~ PVC Metal-Foil Electrodes 
en ... 160 Metallized Eleclrodes ~ 
0 ... @ \\ 108/183 Metallized Electrodes "-

2i c 1671184 Metallized Electrodes 
a: 

168/185 Metallized Electrode.s 

166 Metallized Electrodes 
a. 

I!!J!EI Metallized Electrodes ;: 198 ... 
~ 

135 High RMS Current 

is Metallized Electrodes 

~ ~ 170 Metallized Electrodes ... 
z 172 Metal-Foil Electrodes 
~ 
~ 

~ 
171 Metallized Electrodes 

0 a: 173 Metal-Foil Electrodes "-
~ ... 

174 Metal-Foil Electrodes It :5 
0 

ill 176 Double-Metallized 
Electrodes 

POLYCARBONATE - AXIAL LP66N Metallized Electrodes 

SX Metal-Foil Electrodes 

~ 
Polystyrene Dielectric ... 145 Foil Electrodes 

~ Polypropylene Dielectric 

148 Metallized Electrodes 
en Polypropylene Dielectric 
a: 
~ 

~~ 
136 Metal·Foil Electrodes ... Polystyrene Dielectric 

if 
138 Metal-Foil Electrodes c ... 

QkJt~ Polystyrene Dielectric z 

~ ... ~ 
1021112 Metal-Foil Electrodes 

Ii: c 

\\ 
Polypropylene Dielectric 

a: is 
1041114 "- ill Metallized Electrodes 

Polypropylene Dielectric 

142 Metal-Foil Electrodes 
Polypropylene Dielectric 

142 Metallized Electrodes 
Polypropylene Dielectric 

~ 
129X Metallized Electrodes . ... Polypropylene Dielectric 

~ 
a: c 172Y Metal-Foil Electrodes 
0 Polypropylene Dielectric en 
13 118 Polypropylene & 
'" 

~ 
"- Metallized Polyester 
"-:::> 173X Metal-Foil Electrodes en ... Polypropylene Dielectric ... z ... ... 2i 173Y Metal-Foil Electrodes 
'" ... Polypropylene Dielectric ... c 

'" a: 
~ 

.~ 
158X Metallized Electrodes 

2!; Polyester Dielectric 

143 Metallized Electrodes 
Polyester Dielectric 

1500 

MALLORY CAPACllOR COMPANY, EMHART ELECTRICAL ELECTRONIC GROUP 
DEPT. EM, P.O. BOX 1284, INDIANAPOLIS, INDIANA 46206 U.S.A. 

PHONE: (317) 856-3731 FAX: (317) 856-2500 

Temp. VoHage Standard 
Range ~~~) Cap. TOlerance 
(OC) Range 0/0 

-55.to +100 50 to 63 .001 to .1~f ±5,10,20 

-55 to +125 63 to 1000 .001 to 10~F ±5,10,20 

-55to +125 tOO to 600· 100pF to .22~F ±5,10,20 

-55 to +125 100 to 2000 .001 to .68~F ±5,10,20 

-55 to +125 63 to 1000 .001 to 10~F ±5,10,20 

-55 to +125 50 .Ot to .1~F ±10,20 

-55 to +125 63 to 630 .001 to l~F ±5,10,20 

-55 to +125 50 to 100 .001 to l~F ±5,10,20 

-55 to +125 63 to 630 .001 to .15~F ±10,2Q 

-55 to +125 50 .001 to 1.0~F ±5,10,20 

-55 to -105 100 to 400 1 to 30~F ±5,10,20 

-55 to +105 160 to 630 .001 to 4.7~F ±5,10,20 

-55 to +105 100 to 2000 47pF to .47 ~F ±5,10,20 

-55 to +105 160 to 630 .001 101O"F ±5,10,20 

-55 to +105 100 to 2000 l00pF to .22"F ±5,10,20 

-55 to +105 630 to 1500 .001 to .33"F ±5,10 

-55 to +105 25010400 .0110 2.2~F ±5,1-O.20 

-55 to +125 50 to 400 .001 to 22"F ±1,2,5,10 

-40 to +70 33 to 630 .00002 to .1"F ±2.5,5 

-40 to +105 100 to 200 .0001 to .47 "F ±1,2,2.5,5 

-55 to +105 160 to 250 .001 to 4.7"F ±1,1.25,2,2.5 

-40 to +70 63 to 160 100 to 100,000pF ±.5,2.5 

-40tQ+70 63 to 1000 100 to 35,000pF ±.5,2.5 

-55 to +105 63 50 to 5000pF ±.5,2.5 

-55 to +105 63 5001 to 33,000pF ±.5,2.5 

-55 to +105 63 ·100 to 21 ,000pF ±.5,2.5 

-55 to +105 63 5001 to 432,000pF ±.5,2.5 

-55 to +125 250V-AC .001 to .47 "F ±20 

-55 to +105 250V-AC .001 to .047~F ±20 

'-55 to +100 250V-AC .0033 to .47~F +20 

-55 to +105 250V-AC .001 to .22"F ±20 

-55 to +105 250V-AC .001 to .047 "F ±20 

-55 to +125 250V-AC .01 to 1.0"F ±20 

-55 to +100 250V-DC 
to 630V-DC 

.1 to I~F ±20 
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1500 CAPACITORS 1500 

MAiIORY ELECTRICAl/ELECTRONIC GROUP 

EMHART 
MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL ELECTRONIC GROUP 

DEPT. EM, P.O. BOX 1284, INDIANAPOLIS, INDIANA 46206 U.S.A. 
PHONE: (317) 856-3731 FAX: (317) 856-2500 

WET SLUG TANTALUM ELECTROLYTIC CAPACITORS 
MILITARY-ESTABLISHED RELIABILITY TYPE 

Style MIiSp .. Type Description Fealures 

ClR-79 Mil·C·39006J22 TlT All Tantalum Reverse Voltage 
"H" Characteristic Hermetic Seal High Ripple 

Mylar Sleeve No Silver Migralion 

~ 
High Vibration 

--' ClR-81 Mil-C-39006J25 TXT All Tantalum Reverse Voltage 
:$ Hermetic Seal High Ripple 
>< Mylar Sleeve No Silver Migration ... 

High Vibration Extended Cap. Range 

ClR·65 Mil-C-39006J09 TlX Hermetic Seal Std. Cap. Range 
Mylar Sleeve High CVJCase 
Silver Case 

ClR-69 MiI-C-39006J21 TXX Hermetic Seal Exl. Cap. Range 
Mylar Sleeve Highest CV /Case 
Silver Case 

ClR-1O Mil-C-39006/18 XTM Metal Can Very High Temp. 

0 
XTK Hermetic Seal High Cap. & Voltage 

Silver Case 

~ ClR-14 Mil-C-39006/19 XTH Metal Can Very High Temp. 

'" XTl Hermetic Seal High Cap. & Voltage 
CI Silver Case Q 
:E 

ClR-17 Mil-C-39006/20 XTV Metal Can Very High Temp. 
Hermetic Seal HighGap. & Voltage 
Silver Case 

MILITARY-NON-ESTABLISHED RELIABILITY TYPE , SIyle Mil Spec Type Oescriplion Fealures 
--' 
:$ Cl-64/65 Mil-C-3965 TlS Silver Tubular low DCl >< ... Elastomer Seal High CV/Case 

Cl-66/67 Mil-C-3965 TlX Silver Tubular Rugged Construction 
Hermelic Seal long Life 

c::i 

~ 
Cl-55 Mil-C·3965 Tl Metal Case low DCl 

Q Glass to Metal Wide Temp. Range 
:E Seal 

~ 
CRl-OI MiI-C-83500 W13 low Profile Reverse Voltage 

All Tantalum High Ripple 
z P.C. Mount long Shelf & 

~ 

~ 
Operating life 

'" CRl-02 Mil-C-83560 W13 low Profile Reverse Voltage '" All Tantalum High Ripple 
Stud Mount High Shock & Vibralion 

INDUSTRIAL (NON-MILITARY) TYPE 
Temp. VoUage 
Range Range 

Type Description Features (OC) (WVOC) 

CMT Copper Alloy Caso low Cosl -55 to 6 to 60 
Red Plastic High Capacitance +85 

--' MTP Silver Tubular High Capacitance -55 to 6 to 60 
:$ Red Plastic +85 
~ MTPH Silver Tubular High Reliability -55 to 6 to 60 w 

'" Red Plastic +85 
'" Ie TAP Silver Tubular low ESR ~55to 6 to 90 Z Black Plastic +85 
~ 

TNT Silver Tubular low DCl -55 to 3 to 50 
Yellow Plastic +85 

TAH Silver Tubular Wide Temp. Range -55 to 41060 
Green Plastic low Del +125 

CTl Copper Alloy low Cost, low DCl -55 to 6 to 125 
--' , Elastomer Seal Wide Temp. Range +125 

~ TlW Hermetic Seal High Capacitance -55 to 6 to 100 
c Kapton Sleeve High Temperature +t75 
CI 

'" THT Hermetic Seal Tantalum Case -55 to 6 to 125 ... 
CI Kapton Sleeve High Temperature +200 z 
~ High Ripple 

'" TlH Silver Tubular low DCl -55 to 6 to 125 
Elastomer Seal Extended Cap. Range +125 

~ 
HP low Profile Reverse Voltage 55 to 6 to 75 
(WI3) All Tantalum High Ripple +200 

z 

~ 
P.C. Mount Very High Temp. 

~ HS low Profile Reverse Voltage -55 to 6 to 75 
'" (WI3) All Tantalum High Ripple +200 ... 

Stud Mount Very High Temp. 
High Shock & Vib. 
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Temp. VoUage Cap. Sid. 
Range Range Range Tol. 
(OC) (WVOC) {J<F) % 

-55 to 6 to 125 1.7 to ±10,20 
+125 1200 

-55 to 61075 68 to ±10,20 
+125 2200 

-5510 6 to 125 1.7 to ±10,20 
+125 1200 

-5510 6 to 125 1.7 to ±10,20 
+125 2200 

-55 to 8 to 360 2 to -15 
+200 140 +50,75 

±20 

-55 to 20 to 360 3.5 to -15 
+200 200 +50,75 

±20 

-55 to 30 to 630 18 to -15 
+200 1300 +50,75 

+20 

Temp. VoUage Cap. SId. 
Range Range Range Tol. 
(OC) (WVOC) {J<F) % 

-55 to 6 to 125 1.7 to ±10,20 
+125 1200 

.,.55 to 6 to 125 1.7 to ±10,20 
+125 1200 
-55 to 15 to 150 70 to ±20 
+125 2400 

-55 to 6 to 125 47 to ±10,20 
+125 1200 

-55 to 6 to 125 47 to ±10,20 
+125 1200 

Cap. Std_ 
Range Tolerance 
(MF) % 

1 to 450 ±20 

3.3 to 470 ±20 

4.7 to 470 ±10.20 

2 to 330 -15 +20,50,75 
±10 
-10 +20 

2 to 80 -15 +75 

2 to 330 -15 +20,50,75 
±10 
-10 +20 

3.6 to ±10,20 
t200 

2.5 to ±1O,20 
t200 

1.7 to ±10,20 
t200 

1.7 to ±10,20 
2200 
47 to 330 ±10,20 

47 to 330 ±10,20 
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1500 CAPACITORS 1500 

MAiIORY ELECTRICAUELECTRONIC GROUP 

EMHART 
MALLORY CAPACllOR COMPANY, EMHART ELECTRICAL ELECTRONIC GROUP 

DEPT. EM, P.O. BOX 1284, INDIANAPOLIS, INDIANA 46206 U.S.A. 

SOLID TANTALUM ELECTROLYTIC CAPACITORS 
MILITARY-ESTABLISHED RELIABILITY TYPE 

Style Mil Spec Type features 

Q , CSR13 Mil-C-39003/01 TER High Reliability 

; ... CSR23 MiI-C-39003/03 TXE High Reliability 

~ CSR33 MiI-C-39003/06 TXR High Reliability 

CSR21 MiI-C-39003/09 TFR High Frequency 
High Ripple 

MILITARY-NON-ESTABLISHED RELIABILITY TYPE 
Q 

~ 
:5 ... Style MU·Spec Type features 
~ 
~ CS12 Mil-C-26655 TAS low leakage 

CS13 Temp. Stable 

INDUSTRIAL (NON-MILITARY) TYPE 
Temp. 
Range 

Type Features (OC) 
a:: ... 
~ 

TAS low leakage -80 to :5 
:> ~ Temperature Stable +125 

'" ~ "" TXA Extended Capacitance -80 to 
Range +125 

THF 4.5 Amps Ripple Capability -80 to 
low ESR +125 

ci Q::::::: TIM low Cost -55 to 
~ Extended Capacitance +85 

Q Temperature Stable 

9 ... 
~ TAC low Cost -55 to :$ 

Q >< low Prolile +85 
IE "" .. 

~ TSC High Density -55 to :c 
'-' Mounting +125 

TOC High Shock & Vibration -55 to 

~m 
... 
~ 

Auto-I nsertable +125 

~t 2l TDl Surface Mount -55 to .. 
'''is a:: Tantalum +85 

ALUMINUM ELECTROLYTIC CAPACITORS 
Temp. 
Range • Type Description (OC) 

CGS Computer Grade -40 to +85 
High Capacitance 

~ CGR Computer Grade -55 to +85 
High Ripple Capability 

CGO Computer Grade -55 to +85 
Power Supply Output Filter 

~ CG Computer Grade -40 to +85 

'" High Reliability 
co cz: CGI Computer Grade -40 to +85 :5 Power Supply Input Filter 

~ HES Storage Capacitor -40 to +85 
High Energy Discharge 

(JJ lP low Profile -40 to +105 

r===rrrA SFC Computer Grade, Stacked Foil -40 to +85 

--.i\II Bus Terminals 

( 3Ji FP 
PFP 

Twist Prong/PC Mount -30 to +85 

~ e 8= VPR High Performance -55 to + 105 
Radial leads .. 

cz: iiD= VTl Miniature, Radial leads -40 to +85 

TCG Computer Grade, long life -40 to +85 
Axial leads 

TCX Computer Grade -55 to +105 
cz: High Performance, Axial leads 
:5 ~ TA Miniature, Uecade Ralings -40 to +85 :> ... Axial leads :> "" l- n Miniature, Axial leads -40 to +85 

TC Industrial Grade -20 to +85 
Axial leads 

S , VTH Miniature, Radial leads -40 to +105 

~ VTU Miniature, Radial leads -40 to +125 

Temp. 
Range 
(OC) 

-55 to 
+125 

-55 to 
·+125 

-55 to 
+125 

-55 to 
+125 

Temp_ 
Range 
(OC) 

-55 to 
+125 

Voltage 
Range 
(WVDC) 

6 to 100 

6 to 50 

6 to 50 

6to 50 

6 to 50 

6 to 50 

6 to 50 

6 to 50 

Voltage 

~t~) 
10 to 450 

6.3 to 100 

5 to 55 

10 to 450 

200 to 250 

400 to 450 

6.3 to 250 

6 to 50 

10 to 475 

6.3 to 100 

6.3 to 100 

6 to 450 

6 to 150 

6.3 to 100 

6 to 250 

6to 450 

6.3 to 250 

6.3 to 63V 

A·1110 For manufacturers' sales offices, see yellow pages 

PHONE: (317) 856-3731 FAX: (317) 856-2500 

Voltage Cap. Standard 
Range Range Tolerance 
(WVDC) VtF) % 

6 to 100 .0047 to ±5, 10, 20 
330 

6 to 100 .0047 to ±5, 10, 20 
1000 

6 to 100 .0047 to ±5, 10, 20 
1000 

6 to 50 22 to ±5, 10, 20 
330 

Voltage Cap. Standard 

~t~) . Range Tolerance 
(~F) 'It 

6 to 100 .0047 to ±5, 10, 20 
330 

Cap. Standard 
Range Tolerance 
VtF) % 

.0047 to ±5, 10, 20 
·330 

1.2 to ± 10,20 
1000 

5.6 to 330 ±10, 20 

.10 to 330 ±10, 20 

.10 to 330 ±10, 20 

.10t0220 ±10.20 

.10 to 330 ±10, 20 

.10 to 68 ±10, 20 

Cap. Standard 
Range Tolerance 
(~F) % 

75 to 490,000 -10 +75 
-10 +50 

220 to 260,000 -10 +75 
-10 +50 

2,800 to 67,000 -20 +20 

40 to 160,000 -10 +75 
-10 +50 

260 to 7,400 -10 +50 

300 to 2,100 -0 +50 

82 to 56,000 -to +30 

6,800 to 100,000 -0 +100 

2 to 10,000 10 +50 
1-4 sections -10 +100 

-10+150 
34 to 1.8,000 -10+100 

-10+75 
-10 +50 

.47 to 10,000 -2\0+20 

5 to 12,000 -10 +75 
-10 +50 

12 to 18,000 -10 +75 
-10 +50; 

.10 to 10,000 -20 +20 

1 to 2,400 -20 +20 

lto 5,000 -10 +100 
-10 +50 

.1 to 10,000 ±20 

.47 to 1,000 ±20 
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1500 CAPACITORS 1500 

MAiICiRY ELECTRICAUELECTRONIC GROUP 

EMHART 
MALLORY CAPACITOR COMPANY, EMHART ELECTRICAL ELECTRONIC GROUP 

DEPT. EM, P.O. BOX 1284, INDIANAPOLIS, INDIANA 46206 U.S.A. 
PHONE: (317) 856-3731 FAX: (317) 856-2500 

AC CAPACITORS 
Temp. Voltage Cap. Standard 

~ 
Range Range Range Tolerance 

Type Description (·C) (V-AC) CJ<F) ('I/O~F) 

PS AC Motor Start -40 to +65 110 to 330 21 to 1326 -0 +20 
EIA Type 2 
Bakelight Case 

OPN Motor Run -55 to +70 236 to 660 1 to 10 ±10 
Paper & Oil, Flat Oval 

() MPF Motor Run -40 to +70 240 to 440 7.5 to 60 ±10 
Metallized Electrodes 
Polypropylene Dielectric 

, Self-Healing 
I Round & Flat Oval 

MSF Metallized Paper Electrodes -40 to +70 660 2 to 30 ±6 
, - I' , Polypropylene Oielectric 

Sell-Healing 
Flat Oval 

DISC CERAMIC CAPACITORS 
Voltage Cap. Standard 

Temperature Range Range Tolerance 
Type Description Coefficient (V-DC) CJ<F) (%~F) 

y 

U 
L Reduced Titanites Y5R, YSU, YSV 12 to 50 .01 to .22~F -20 +80 

±20 

G General Purpose Y5P, YSU, YSV 50 to 1000 IpF to .I~F ± 10, 20 
ZSU, S2L -20 +80 

C Temperature Compensating NPO, N330 50 to 3000 I to 910pF ±5,10 
N7S0, N1500 
S2L 

S Temperature/Freq. Stable YSE SOO & 1000 100pF to .01~F +10 

H EIA Class II, High Voltage Y5P, YSU 2000 & 3000 220pF to .01~F ±20 

U Across the Line Z5U 150 VAC 1000pF to .01~F ±20 
UL & CSA Reorganized 

MULTILAYER CERAMIC CAPACITORS 

~ 
Voltage Cap. Standard 

-' 
Temperalure Range Range Tolerance 

"" Type Description Coefficient (V-DC) (~F) (%~F) 
is 

"" M Epoxy Dipped NPO, X7R, Z5U 50 to 200 1.0pF to 3.3~F ±5, 10, 20 a: 
MBO Epoxy Dipped Y5U 25 to 250 .I~F to 100~F +20 

-' 
:$ 

c::::i P Expoxy Coated NPO, X7R,Z5U 50 to 200 10pF to I.O~F ±5, 10,20 >< 

"" 
0- ill!liI :;: CHP Chip Capacitor X7R, COG (NPO) 50 10pF to .22/,F ±S,10 ... 

MONOLITHIC CERAMIC CAPACITORS 
Voltage Cap. Standard 

Mil Range Range Tolerance 
Style Spec (WVDC) CJ<F) % 

CK05 Mil-C-lI015/18 50-200 10pl to .I"F ±IO 
-' ±20 

"" CKR05 Mil-C-39014/01 50-200 10pF to .II'F ±IO is 

"" Failure Rate: M, P, R & S +20 a: 
CKOB MiI-C-ll0IS/20 50-200 I ,200pF to 1.0~F itO 

±20 

CKR06 Mil-C-39014/02 SO-200 1 ,200pF to 1.0~F ±10 
Failure Rate: M, P, R & S +20 

CKRll MiI-C-39014/0S SO & 100 10pF to .01~F ±IO 
Failure Rate: M, P, R & S ±20 

CK12 MiI-C-IIOI5/20 50 & 100 10pF to .D1I'F ±IO 
±20 

CKRI2 Mil-C-39014/05 50 & 100 .00S61'F to .047 ~F ±IO 
Failure Rate: M, P, R & S +20 

CK13 Mil-C-lI01S/20 SO & 100 .0056I'F to .0471'F ±IO 
±20 

-' 
CK14 MiI-C-IIOI5/20 50 & 100 .0121'F to .271'F ±IO 

:$ ±20 
>< 

CKRI4 Mil-C-39014/05 50 & 100 .D121'F to .271'F ±IO '" Failure Rate: M, P, R & S ±20 

CK15 Mil-C-lI015/20 50 & 100 .OS6I'F to 1.01'F ±10 
±20 

CKRIS MiI-C-39014/05 50 & 100 .OS6I'F to 1.01'F ±10 
Failure Rate: M, P, R & S +20 

CK16 Mil-C-l101S/20 SO & 100 .471'F to 3.31'F ±10 
±20 

CKRI6 MiI-C-39014/05 50 & 100 .47 ~F to 3.3~F ±10 
Failure Rate: M, p, R & S ±20 
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~~ICMASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER,you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engine~ring design requirement. By 
ordering now, you won't have to borrow orlsearch for IC MASTER the 
next time you need it. 

Typica.l Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order Ie Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Aven_~e 
Garden City, NY 1-15-30 
Att: Marie Botta 

Tell us you "saw it inEEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



1500 CAPACITORS 1500 

MAiIORY 

EA EXTREME APPLICATION 

ALUMINUM ELECTROLYTIC CAPACITORS 

HIGHLIGHTS 
CAPACITANCE: 50uF - 500,000uf 
VOLTAGE: 15 TO 500 WVdc 
TEMPERATURE RANGE: 

- 40°C TO + 105°C 
TOLERANCE: -10%, +50% AND 

-10%, +20% 
CASE SIZE DIAMETERS: 

1.000 TO 3.500 INCHES 
25.40 TO 88.90mm 

CASE SIZE LENGTHS: 
2.125 TO 8.625 INCHES 
53.98 TO 219.09mm 

KEY FEATURES 

BETTER PERFORMANCE 
AND RIPPLE CAPABILITY 

The EA Capacitor is an extreme application / long life 
aluminum electrolytic capacitor in a rugged aluminum 
case with an extensive choice of mounting and termi
nal configurations. The EA excels in electrical perfor
mance and high ripple capability. 

With capacitances up to ,500,000 uF and ripple 
capability up to 50 amperes rms, the EA handles 
extreme application requirements up to 105°C. 

Included in the technical bulletin is a complete ap
plication guide, typical performance curves, and full 
performance characteristics. For application assis
tance and lor more technical information contact 
Emhart Canada Ltd., Mallory Components Division. 

SAFETY VENT CONSTRUCTION 
LONG LIFE/HIGH RIPPLE 

APPLICATIONS 
U.P.S. SYSTEMS 
INVERTERS/PC. U.s 
MOTOR CONTROL 
POWER FILTERING & 

LOW ESR/LOW LEAKAGE 
CURRENT 

RAPID DISCHARGE/HIGH 
CURRENT 

LONG SHELF LIFE 

DECOUPLING 
STUD WELDING 
MAGNETIZERS 
HI-RIPPLE POWER SUPPLIES 
ENERGY STORAGE 

APPLICATIONS 
PHOTO FLASH 

Soon to be released for production 500 WVdc at 85°C up to 3600uF. 
Engineering samples available now. 

EMHART CANADA LIMITED, MALLORY COMPONENTS DIVISION, 
Emhart Electrical/Electronic Group 
P.O. Box 210, 1079 Parkinson Road,Woodstock, Ontario N4S 7W8, Canada ~.IIU'lllDTMALLORY 
Phone: (519) 539-4891, Telex: 064-74132, Fax: (519) 539-6684 I:;/rlnJ',nl 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1113 



1500 CAPACITORS 1500 

"""""~""""'iI® m TYPE 202 
MATSUO DIPPED TANTALUM CAPACITORS 

Designed to take advantage of high purity tantalum 
powder resulting in smaller size units and minimum 
cost, with very low leakage current and excellent 
stability over both temperature and .time, with a very 
limited distribution. Ideal for by·passing, coupling 
and timing applications. 

SPECIFICATIONS 
Capacitance Range: 0.1 to 330 ,uF 
Rated Working Voltage: 3.15 to 50 VDC 
Capacitance Tolerance: ±10% 
Operating Temperature Range: - 55°C to + 85°C 
PC Leakage Current (Rated Voltage, 5 min. 25°C): 0.01 CV (,uA) or 0.5 ,uA, 

whichever is greater. 
Conform to the test method of Capacitor Flame Test in UL 1414. 

SURGE VOLTAGE 

Capacitors shall withstand the surge voltage applied in series with 
a 100 ohm resistor at the rate of lj2 minute on, 51/2 minutes off, for 
1000 successive test cycles at 85°C. After test, capacitors shall meet 
the requirements in Table 1. 

Table 1 
Capacitance Change Within 5% of initial value 
Dissipation Factor Within initial requirement specified 
DC Leakage Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or 0.5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ CAP (VDC) 
(J.IF) 3.15 8.3 10 18 20 25 35 50 

.10 1 2 

.15 1 2 

.22 1 2 

.33 1 2 

.47 1 2 

. 88 1 2 
1.0 1 3 
1.5 1 2 4 
2.2 1 2 3 5 
3.3 1 2 3 4 6 
4.7 1 2 3 4 5 
6.8 1 2 3 4 5 6 

10 1 2 3 4 5 6 7 
15 3 4 5 6 7 8 
22 3 4 5 6 7 8 9 
33 4 5 6 7 8 9 10 
47 5 6 7 8 9 10 
68 6 7 8 9 10 

100 7 8 9 10 
150 8 9 10 
220 ~ 1u 
330 10 

NOTE, Intermediate non·standard values available. 1000 Pes. Minimum. 

DIMENSIONS: Inch (mm) 

Lead Slyle 4 • 7 Lead Slyle 2 Lead Slyle 3 • 6 
(Straight) (Crimp) (Hockey Slick) 

~ ~ (lnD Ii\f-- II '\ ' 
H HHA IHHA 

'"' (= ;r(- 138maX~IT 13s'max L (35 max) (35 max) 
040 max ~ ) I '-'-," 

.590 min. (lOmax }043 .,It- ~ 030 J-- 177 • 030 
(15,min.). 020. (II) -1- 1(45' 07) (45 '07) 

(5') 020. ~ 020. ,_L 
(0.50) (0.5') 

.118±.040 +--- '-- f---
(3'1) ~ i~: OO~~ 3: i~: oo~ 

4: .100 •. 020 6: .250' .020 
~.~ ~±~ 

7: .125' .020 
(3,2' 0.5) 

3.15 VDC - 35 VDC 50VDC 

CASE o MAX. H MAX. HAMAX. o MAX. H MAX. HA MAX. 
SIZE 

1 .142(3.6) 236(6.0) .374(9.5) 

2 .150(3.8) .256(6.5) .394(10.0) .150(3.8) .276(7.0) .414(10.5) 

3 .157(4.0) .276(7.0) .414(10.5) .157(40) .295(7.5) .433(11.0) 

4 .189(4.8) .295(7.5) .433(11.0) .189(4.8) .315(8.0) .453(11.5) 

5 .197(5.0) .315(8.0) 453(11.5) 197(5.0) .335(8.5) 473(12.0) 

6 .217(5.5) .335(8.5) .473(12.0) .217(55) 374(9.5) .512(13.0) 

7 .217(5.5) .374(9.5) .512(13.0) 

8 256(6.5) .453(11.5) 591(15.0) 

9 295(7.5) .512(13.0) .650(16.5) 

10 .315(8.0) 551(140) .689(17.5) 

ORDERING INFORMATION 
202 L 3151 106 K 4 

TYPE ---' T T 
~ ,.-... ~ ~ - ;-

FAILURE RATE 
L, 2%/1000 Hrs • 
VOLTAGE RATING 
Code Volts Code Volts Code Volts 
3151 I 3.15 1602 16 250~ 125 I 6301 6.3 2002 20 3502 .35 
1002 10 5002 50 

CAPACITANCE IN PICOFARADS 
First two digits are significant figures. 
Third digit is the number of zeros following. 
CAPACITANCE TOLERANCE 
f( =±1~~ 
LEAD StYlE 

Lead Lead Space Lead Lead Space 
Style Inch mm Code St,le Inch mm Code 

Straight .100 2.5 4 Hockey Stick .250 6.4 6 
.100" .250" 

Straight .125 3.2 7 Tape I!< Reel 
.125" .2Q01' . .200 5.0 Cor F 

Crimp .200 5.0 2 Tape I!< Reel .100 2.5 H or J 
.200" .100" 

Hockey Stick .200 5.0 3 Tape I!< Ammo .200 5.0 B 
.200" Pack .20()f' 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969-2491 I FAX (714) 960-6492 / TWX 910-596·1828 
These specifications. are subject to change without notice. 

For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

TYPE 204 (HIGH RELIABILITY) . 
DIPPED TANTALUM CAPACITORS 

BLUEDTIB> 204 Series is designed to maintain hi~h reliability electrical 
performance characteristics. These high reliability 204 Series capaci
tors offer small case sizes and are ideal for use in any "Hi-Rei" product 
such as automotive electronics, telecommunications equipment, or 
any other industrial product where reliability is a must. 

SPECIFICATIONS 
Operatilll Temperature Ran,e: - 55°C to + 125°C (For operation at 

125°C derate voltage linearly to 67% of 85°C voltage rating.) 
Rated Volta,e: 3.15, 6.3, 10, 16, 20, 2S, 35VDC 
Capacitance Ranle: 0.1 to 300JLF 
Capacitance Tolerance: ± 20%(M), ± lO%(K), ± 5%(J) 
DC Leallale CUrrent: 0.008 x CVor O.4ILA, whichever is greater (Rated 

VOltage, 5 min, 25°C) 
Dissipation Factor: See Table 1 (at 120Hz) 

Surge Voltage 
DC Rated Voltage at 85"(; 

DC Surge Voltage at 85'C 

Capacitors shall withstand the sur~e voltage applied in series with a 
100 ohm resistor at the rate of V2 minute on, SV2 minutes off, for 1000 
successive test cycles at 8SoC. After test, capacitors shall meet the 
requirements in Table 1. 

Table 1 
Capacitance Change Within 5% of initial value 

Dissipation Factor Within initial requirement specified 

DC Leakage Current Within initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
10% of rated voltage or O. S V, whichever is greater, at 2SoC; 3% of rated 
voltage or O.S V, whichever is greater, at 85°C. 

STANDARD RATINGS; SHOWING CASE SIZES 
R.V. 

(YDC) 

~f) 3.15 8.3 10 18 20 25 35 

0.1 1 

0.15 1 

0.22 1 

0.33 1 

0.47 1 

0.88 1 

1.0 1 

1.5 1 2 

2.2 1 2 3 

3.3 1 2 3 4 

4.7 1 2 3 4 5 

•. 8 1 2 3 4 5 6 

10 1 2 3 4 5 6 7 

15 2 3 4 5 6 7 8 

22 3 4 5 6 7 8 9 

33 4 5 6 7 8 9 10 
47 5 6 7 8 9 10 
88 6 7 8 9 10 

100 7 8 9 10 
150 8 9 10 

220 9 10 
330 10 

DIMENSIONS: Inches (mm) 

Leu SI,le 4 • 7 LeU Style 2 L •• d Style 3 • 8 
. (Straight) (Crimp) (Hockey Stick) 

~ ~ 

r~trT~ 1\ r- /\ 
H \HA H 

Ln~-
';rt:1 I 

.138 max. 138 max 

~~max) 
(35 max) 

.590 min. (1.0 max·)043 \I- • .177 •. 030 ~~ (15 min.) .0200 (1.1) 24 =.,1(4.5' 0.7) (45 • 07) 
(.50) .0 00 . 020. 

.118'.040 +-- ~ ~ 
(3'1) ..L-...l.. .200' .020 3: .200 •. 020 

(5.0' 0.5) (5.0' 0.5) 
4: .100 > .020 6: .250' .020 

(2.5 >0.5) (6.4' 0.5) 
7: .125' .020 

(3.2> 0.5) 

c.u Dmax. H max. P±.02 (.5) Code 
1 .142 (3.6) .256 (6.5) .098(2.5) 

2 .150 (3.8) .276 (7.0) .098 (2.5) 

3 .157 (4.0) .296 (7.5) .098 (2.5) 

4 .189 (4.8) .315 (8.0) .098 (2.5) 

5 .197 (5.0) .335 (8.5) .098 (2.5) 

6 .217 (5.5) .374 (9.5) .098 (2.5) 
7 .236 (6.0) .394 (10.0) .098 (2.5) 

8 .256 (6.5) .45301.5) .125 (3.2) 

9 .295 (7.5) .51203.0) .197 (5.0) 

10 3.15 (8.0) .551 04.0) .197 (5.0) 

Packaging Style (available up to Case 8) 
Code Lead Spaelnl Polarity Style 

H E!) proceeding Reeled 

~ .100 ± .020 8 proceeding Reeled 
(l (2.5 + 0.5) Ammo 

C E!) proceeding Reeled 

r=-- .200 ± .020 8 proceeding Reeled 

13 (5.0 + 0.5) Ammo 

ORDERING INFORMATION 

2M~M 151 
TYPE----=::T"" T M 3 

FAlWRE RATE 
M: 1%/1000H, 
N: 0.5%/l000H, 
VOLTAGE RATING 

CAPACrrANCE-..,....-------------...... 
lOLERANCE 
M ~ ±20% 
K = ±10% 
J = ±5% 

LEAD STYLE 
SEE DIMENSIONS 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1115 



1500. CAPACITORS' 1500 . 

IrnfTYPE 265· . 
'MATSUO TANTALUM CHIP CAPACITORS 
For PCB and Hybrid Applications 
Precision Molded Construction 
SPECIFICATIONS 
Capacitance Range: 0.1 to 100 /LF· 
Rated Working Voltage: 3.15, 6.3, 10, 16,20,25 & 35 VDC 
Capacitance Tolerance: ±20% (M); ±10% (Kl 
Operating Temperature Range: - 55°C to + 125°C 
DC Leakage Current (Rated Voltage, 5 min. 25°Cl: 0.01 CV (/LAlor 0.5 /LA, 

whichever is greater. 
Conforms to UL 1414. 

STANDARD RATINGS, SHOWING CASE SIZES 
R.V. 

(yDC) 

it'~· 3.11 8.3 10 18 20 25 as 
,I A,B 
.11 A,B 
.22 A, B 
.33 A B 
.47 A B 
.11 A B c 

1.0 A B C 
1.1 A B c 
2.2 A B C 0 
3.3 B C D 
4.7 B C D E ... c 0 E 

10 C 0 E 
1.5 C 0 E 
22 D E 
33 D E 
47 D E 
.1 E 

100 E 

mTYPE 242 . 

DIMENSIONS: Inches (mm) 
A 

CASE c=J. 
t _t 

01 
W w 

CASE SIZE 1~c,:J 
Case 
Code 

A 
B 
C 

L :!:.008 
(0.2) 

.IS0 (4.6) 

.180 (4.6) 

.315 ( .0) 

R~ B,C,O& .-L E CASE 

.006 (0.15) 

.004 (0.10 

.004 (0.10 
0 .315 (8.0) .180 (4.6) .100 (2.5) :050 (1.3) .U8 (3.0) .004 (0.10 
E .315 (8.0) .180 (4.6) .195 (5.0) .050 (1.3) .US (3.0) .006 (0.15 

'MARKING ~ Capacitance In p.F 
r-c::-Capacitance tolerance 

~I 'O:[!j!J Manufacturer's Identification 
(Eliminated on A & B Case Sizes) 

35 A Data Code 

~ D.C. Rated Voltage 

Anode notation 

ORDERING INFORMATION 
265 L 3502 106 M 1 

MATSUO =r-~ T Ti J; ~" .. mu Type Number CAPA ITANCE 1: Case Size 
FAILURE RATE LEVEL TOLERANCE B, C, 0 and 
L: 2%/1000 h M = :!:2o% S: Case Size 
RATED VOLTAGE K = :!:10% A only 

Code VDC Code VOC CAPACITANCE IN PICOFARADS 
3151 3.15 2002 20 First two d~lts are 
6301 6,3 2502 25 Significant ,gures. 
1002 10 3502 35 Third digit is the number 
1602 16 of zeros following. m® 

MATSUO MOLDED TANTALUM CAPACITORS 
For High Density Packaging 
Impact resistant rectangular molded case. Uniform lead location for 
automatic insertion. Low impedance at high frequencies. Ideal for ooise 
bypassing in high speed logical circuits. High capacitance in miniature case . 

. SPECIFICATIONS 
Capacitance Range: 0.1 to 471'F 
Rated Working Voltage: 6.3, 10, 16, 20, 25, 35 & 50 VDC 
Capacitance Tolerance: ±20% (M); ±1O% (Kl 
Operating Temperature Range: - 55°C to + 125°C 
DC Leakage Current (Rated Voltage, 5 min. 20Q C): 0.01 CV (I'A) or 0.5 I'A, 

whichever is greater: (85°): 0.5 CV 5.0 I'A, whichever is greater. 
Conforms to UL1414. 
Available on tape in ammo·pack Dr reel. 
STANDARD RATINGS 

~ VDC) 
CAP. 
(p.F) •• 3 10 I. 20 25 35 50 

0.1 • • 
0.15 • • 
0.22 • • 
D.33 • • 
0.47 • • 
0." • • 
1.0 • • 
1.5 • • 
2.2 • • 
3.3 • • 
4.7 • • 
••• • • 

10 • • 
15 • • 
22 • • 
33 • 
47 • 

_DIMENSIONS: Inches (mm) 

--r:: -
.275 min. (OS) 
(7.0 min.) • , I -- .200:!:.02 -I (5.0 :!:0.5) -

.169 :!:.012 I 
(4.3 :!:0.3)- 1-

--.012 
(0.3) 

ORDERING INFORMATION 

TYPE l¥- t T1602l1M t 
FAILU~E RATE LEVEL . . '. LEAD STYLE M: 1 %/1000 Hrs. 

VOLTAGE RATING APACITANCE 
TOLERANCE 
M = :±:20% 
K = :±10% 

CAPACITANCE Code Volts Code Volts 
6301 6.3 
1002 10 
1602 16 
2002 20 

2502 25 
3502 35 
5002 50 

IN PICOFARADS 
First two digits are 
significant figures. 
Third digit is the number 
of zeros following. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 / Huntington Beach, CA 92648/ Tel. (714) 969-2491/ FAX (714) 960·6492/ TWX 910·596-1828 
- -

These specifications are subject 10 change Without notice. 
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1500 CAPACITORS 1500 

m ®TVPE 244/245 
Lr.t_ATSUO MOLDED TANTALUM CAPACITORS 
TYPE 244 
FOR NOISE BYPASSING 
Impact resistant rectangular molded case. Eliminating .the noise gener· 
ated at the rise time of pulse in ultra·high speed logical circuits such as 
TTL and ECl. 

SPECIFICATIONS 

Operating Temperature Range: - 55°C to + 125°C (for temperature above 
85°C, derate voltage to 67% of R.V.) 

Failure Rate Level: M (] % 11000 Hrs.) 
Rated Voltage: 16, 35, 50 VDC 
Capacitance: 1, 3.3 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current (Rated Voltage, 5 min. 25°CI: om CV (jJ.A) or 0.5 jJ.A, 

whichever is greater. 
Conforms to Ul1414 
Available on tape in ammo·pack or reel. 

TYPE 245 
Hybrid Capacitor - Fuse 
Eliminates the noise generated at rise time in ultra·high speed logical 
circuits such as TTL and ECl. Built·in fuse functions either as thermal 
fuse under small current or as electric fuse under larger currents. 

SPECIFICATIONS 
Operating Temperature Range: -55°C to + 125°C (For temperature 

above 85°C, derate voltage to 67% of R.V.) 
Rated Voltage: 10 VDC to 50 VDC 
Capacitance Range: 1.0 to 33 MFD 
Capacitance Tolerance: ±20% (M) 
DC Leakage Current: (Rated voltage, 5 minutes, 25°C) 0.01 CV (pA) or 

0.5 ,.A whichever is greater. 
Conforms to Ul1414. 
Circuit Breaking Performance 
Built·in fuse functions as a thermal fuse at current of less than 5 amperes. 
At current of more than 5 amperes, built·in fuse functions by the current 
flowing through fuse. 
Available on tape in ammo·pack or reel. 

STANDARD RATINGS, SHOWING CASE SIZES 

~ DC) 
CAP. 
(I'F) 10 16 20 25 35 50 

1.0 A A 
2.2 B B 
3.3 A B B 
4.7 B B 
6.8 B B 

10 B B 
15 B B 
22 B 
33 B 

T 
275 min. 
(7 min.) 

L 

.283 ±.012 
(7.2 ±0.3) r=-tT 

.248±.OO8 
(6.3 ±0.2) 

.200 min. 
(Sm!n.) 

.200 .020 
(5.0 ±0.5) 

STANDARD RATING 

.087 ±.OO8 
(2.3 ±0.2) 

n,,, 
feo.3) 

DC RATED VOLTAGE 
CATALOG NO. (VDC) 

244M 1602·335M 16 
244M 3502·105M 35 
244M 5002·'05M 50 

DIMENSIONS: Inches (mm) 

CAPACITANCE 
(I'F) 
3.3 
1.0 
1.0 

.283 ±.012 
(7.2 ±0.3) 

.087 ±.008 .169 ±.012 

275 min. 
(7 min.) 

r tT 
.248±.OO8 

A, B (6.3 ±0.2) 

.200 min. 
(5 min.) 

.200 .020 
(5.0 ±O.S) 

CONSTRUCTION 

(2.3 ±0.2) (4.3 ±0.31 

M,,,,,, f.i 
fco.3) (.03If 

~----(-) Lead Wire 

ORDERING INFORMATION 

Fuse 

Tantalum Wire 

(+) Lead Wire 
Lead material 
Solder plated steel 

::~:U-RE-RA-TE-L-EV-!'--L 4 j T1602 3.r 
M: 1 %/1000 Hrs. 

VOLTAGE RATlNG------...J 

Code Volls 

M 

I" .. """, TOLERANCE 

1002 10 
1602 16 
2002 20 
2502 25 
3502 35 
5002 50 

CAPACITANCE M = ±20% 
IN PICIIFARAOS 
First two digits are 
significant figures. 
Third digit is the number 
of zeros following. 

MATSUO ELECTRONICS 2134 Main St., Ste. 200 I Huntington Beach, CA 92648 I Tel. (714) 969·24911 FAX (714) 960·6492 I TWX 910·596·1828 
These specifications are subject to change without notice. 
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1500 CAPACITORS 1500 

m ,",YYPE267" ," , , ' (tgf , , 
MATSUO TANTALUM CHIP CAPACITORS 

MATSUO Type 267 is specially designed as a surface mount componerit 
for use in hybrid and low profile print circuit board applications. Fully
molded construction provides excellent mechanical protection, supe
rior moisture resistance and high soldering heat resistance. 

FEATURES: 
• Ultra small dimensions (A case): 3.2 x L6mm. 
• Dimensions are equivalent to EIA standards and IECa. (Case A, B, 

C3 and 03). 
• Flame retardant resin molded case. 
• Precise dimensions allow for high density package. 
• Reeled packaging is compatible with automatic mounting 

equipment per EIA-481. 
• Failure rate: M(1%/1000Hr.). 
• Symmetrical construction of positive and negative terminals provides 

"SELF-ALIGNMENT". 
• Soldering: 260°C for 1.0 sec. by re-flow or dip. 

SPECIFICATIONS 
Operating Temperature Range: - 55°C to + 125°C (For operation at 

125°C derate voltage linearly to 67% of 85°C voltage rating.) 
Rated Voltage: 4, 6.3, 10, 16, 20, 25, 35VDC 
Capacitance Tolerance: ± 20%(M) ± lO%(K) 
DC leakage Current: 0.008 x CV or O.4ILA, Whichever is greater 

(Rated voltage, 5 minutes, 25°C) 
Dissipation Factor: See Table 1 (at 120Hz) 

Surge Voltage 
DC Rated Voltage at 85°C 

DC Surge Voltage at 85°C 

Capacitor shall withstand the surge voltage applied in series with a 
1000 ohm resistor at the rate of V2 minute on, 5V2 minute off, for 1000 
successive test cycles at 85°C. 
After test, capacitors shall meet the requirements in Table 1. 

Table 1 
Capacitance Change Willlin 5% of initial value 

Oissipatlon Factor Willlin initial requirement specified 

OC Leakale Current Willlin initial requirement specified 

ALLOWABLE REVERSE VOLTAGE 
lO%·of rated voltage or O. 5 V, whichever is greater, at 25°C; 3% of rated 
voltage or 0.5 V, whichever is greater, at 85°C. 

STANDARD RATINGS, SHOWING CASE SIZES 
R.V. 
(VOC) 

car' 4 6.3 10 16 20 25 35 
(" ) 

0.1 A 

0.15 A 

0.22 A 

0.33 A 

0.47 A B 
0.68 A B 
1.0 A (A) B 
1.5 A (A) I (C, C3) 

2.2 A (A) I C, C3 

3.3 A (A) I (I) (C3) C, (03) 

4.7 (A) I (I) (C3) C, C3 0,03. 

6.B I (I) (C3) C, C3) , 0,03 

10 I (8) (C3) C,C3 0,03 (E) 

15 (8) (C3) C (C, C3) 0,03 (E) 

22 (C3) C (C, C3) 0,03 (E) 

33 C (C, C3) 0,03 (0,03) (E) 

47 (C, C3) 0,03 (0,03) (E) 

68 0,03 0,03 (E) 

100 0,03 (E) (E) 

150 (E) (E) 

220 (E) 

NOTE: ( ) = Designates Extended Range, add ".533" to Part Number. 

DIMENSIONS: Inches (mm) 

A&lcase C, C3, 0, 03 & E case 

CJ 
w 

0 ~T ~T 

BCfhc 
P, P, P, 

[]} 
Case EIA. L ±.OOB W ±.008 T ±.OOB \t2rm '2 min. 

C ±.006 
Code Code (0.2) (0.2) (0.2) (0.15) 

A 3216 .126 (3,2) .063 (1.6) .063 (1.6) .030 (0.75) .056 (1.4) .047 (1.2) 

B 3528 .134 (3.4) .1l0 (2,8) .075 (1.9) .033 (0.85) .069 (1.5) .071 (1.8) 

C .220 (5.6) .130 (3.3) .091 (2.3) ,051 (1.3) .110 (2.8) .087 (2.2) 

C3 6032 .236 (6.0) .126 (3.2) .098 (2.5) .051 (1.3) .118 (3.0) .087 (2.2) 

0 .220 (5,6) ,181 (4,6) ,126 (3,2) ,051 (1.3) .110 (2,8) .126 (3.2) 

03 7243 ,287 (7,3) ,173 (4.4) ,110 (2,8) ,051 (1.3) .157 (4,0) ,094 (2.4) 

E 7257 ,287 (7,3) ,228 (5,8) ,138 (3,5) ,051 (1.3) ,157 (4,0) ,138 (3,5) 

Marking 
A case I case C, C3, 0, 03 & E case 

_____ Capacitance ___ ' Capacitance ,-_ Capacitance in pF 
~ tolerance : tolerance I 

~ (± 10% notation) [!§, (± 10% notation) Q!D_ Capacitance 

334 A --- Date code 474- __ Capacitance in pF Ig6: tolerance 
15A• __ Date code (K: ± 10%) 

: 1 __ - _ Capacitance in pF I I' '1: ~ ___ ,Datecode 
I I • - -- D,C, Rated voltage I I 
L- ___ .,. Anode notation L ___ ~ Anode notation I ,-, D,C, Rated voltage 

ORDERING INFORMATION 

267 M 3502 

GUIDE TO APPLICATION 
Soldering condition 
1. Pre-heating: 

35 

105 

First two dilits are 
si~nilicant IiEUres. 
Third digh is lIIe 
number 01 zelOs 
followin,. 

L. __ . __ Anode notation 

M R 

T 
Tape running direction 

rrnJ~ 
Preheating at 130-160°C is recommended to avoid thermal 
shock in soldering. 

2. Soldering: 
Temperature of capacitor body itself should not exceed 260°C. 
2-1 Direct heating (condition A) 

Substrate or PC board placed and floated on the solder bath. 
Substrate or PC board placed on a hot plate. 
Substrate or PC board passed through on the solder bath. 

2-2 Heating in oven (condition B) 
By hot air." . 

2-3 Immersion (dipping) (condition C) 
Capacitor itself directly immersed into the solder. 

TinW ISeoondl 

A·1118 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

OC'IfTYPE 501/553/602 
M~'-~UO FILM CAPACITORS 

TYPE 501 
POLYESTER 
Highly stable resin dipped film capacitor with superior 
performance. 
SPECIFICATIONS 
Operating Temperature: -40°C,..., + 125°C 
Maximum Operating Temperature for DC Rated Voltage: +85°C. 
DC Rated Voltage: 50, 100, 200 VDC. (For operation at 125°C the voltage 

is 50% of 85°C ratings). 
Capacitance Range: 0.001 ,..., 0.22 ,uF 
Capacitance Tolerance: ±5%, ±10% 
Failure Rate Levels: P: 0.1%11000 h. N: 0.5%11000 h. 
Available on tape and reel. 

STANDARD RATINGS 
50 VOLT 100 VOLT 

.001 to .47 MFD .001 to .22 MFD 

TYPE 553 
POLYESTER 

200 VOLT 
.001 to .1 MFD 

Super Miniature metallized polyester film capacitor with high 
ratio of capacitance/voltage in a small package. Low impedance 
and high stability. Plastic case. 
SPECIFICATIONS 
Operating Temperature: - 40°C,..., + lOSoC 
DC Rated Voltage Range: SO VDC*, 63 VDC· 
Nominal Capacitance Range: .01 ,uF to l.O,uF 
Capacitance Tolerance: ±S%, ±1O% 
• For operation at 105°C the voltage shall be derated to 50% of R.V. 
Available on tape and reel. inch (mm) 

VOLTS DIMENSIONS 

MFD 50 63 H T 

0.01 · .275 (7.0) .102 (2.6) 

0.015 · .276 (7.0) .102 (2.6) 

0.022 · .276 (7.0) .102 (2.6) 

0.033 · .276 (7.0) .102 (2.6) 

0.047 · .276 (7.0) .102 (2.6) 

0.068 · .276 (7.0) .102 (2.6) 

0.1 · .276 (7.0) .102 (2.6) 

0.15 · . 335 (8.5) .142 (3.6) 

0.22 · .335 (8.5) .14'2 (3.6) 

0.33 · .374 (9.5) .181 (4.6) 

0.47 · .413 (10.5) .205 (5.2) 

0.68 . .413 (10.5) .205 (5.2) 

1.0 . .453 (11.5) .244 (6.2) 

TYPE 602 
POLYPROPYLENE 
602 capacitors were designed for applications requiring high ac· 
curacy, excellent stability, low dielectric absorption, very high 
inSUlation resistance and low temperature coefficient. Available 
on tape and reel. 

DIMENSIONS: Inches (mm) 
-- -

Hf 
~ t-T -1-t"T 

" .~ ."" • "" 'hH' 1'._ for dimensions which 
" .- 079 vary by voltage and 

. max. capacitance value. 
.,J-+ (2 max.) "', dt/l 

.197 ±.02 (0.904 min.) 
(5 ±O.5) _.:. 25 min. 

ORDERING INFORMATION 
501 N 5002 

TYPE =y- T T 
FAILURE RATE -----' 
N: 0.5 %/1000 Hrs. 
P: 0.1 %/1000 Hrs. 
RATED VOLTAGE 

DIMENSIONS: Inches (mm) 

.2 =.02 
(5±.5) 

ORDERING INFORMATION 

1104 lK ~EAD STYLE 
1: Straight 

. 
. 

2: Hoek. ey stick 
(50 vo,t only) 

CAPACITANCE 
TOLERANCE 

'K = ±10% 
IJ = ±5% 

CAPACITANCE 
IN PICOFARADS 

L T J ±.012 
n(:±O·3) 

.02'; 
(0.5';) 

553 M 6302 104 K 
TYPE I T T FAILURE RATE 
M: 1 %/1000 Hrs . 
RATED VOLTAGE 

Code VDC 

I 6302 I 63 I 5002 50 

DIMENSIONS: Inches (mm) 

S~-N-

~~i 
~~~8 
" "Y' 
~!:7_~_ 

1 T"""".". TOLERANCE 
K = ±10% 
J = ±5% 

CAPACITANCE 
IN PICOFARADS 

Refer to data sheet 
for dimensions which vary 
by capacitance value. 

SPECIFICATIONS ... , :1:' 
Operating Temperature Range: - 40°C to + 8S0C O""""R'""D-=E-=R-:"I N::":-=G--:-:I N-:-F=O=R=M:-:A:-::T::-:I-=O~N~----------' 
D.C. Rated Voltage: 100 VDC 
Capacitance Range: 0.001 to 0.22 MFD, E-12 series 602 M 1003 103 G 1 
Capacitance Tolerance: ±2% (G), ±1 % (Fl, ±5% (j) available on TYPE =r TIl I LLEAD STYLE OR 

special order PACKAGING 

Dielectric Withstanding Voltage: 2 times D.C. rated voltage for 1 minute ~~'~~~M~J~rs. t ~~\~ght 
Insulation Resistance: 100,000 Mn at 20°C RATED VOLTAGE _ C: Tape & reel 

10,000 Mn min. at 85°C CAPACITANCE 
Dissipation Factor: <0.15 MFD 0.1 % max. CAPACITANCE IN PICOFARADS TOLERANCE 

> 0.15 MFD 0.2% max. ~ ~ ~~~ 
at 20°C, 1000 Hz J = ±5% 

MATSUO ELECTFfONICS 2134 Main St., Ste. 200/ Huntington Beach, CA 92648/ Tel. (714) 969·2491/ FAX (714) 960·6492/ TWX 91O:S96·1828 
These specifications are subject to change without notic_e. 
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1500 CAPACITORS 1500 

MEPCOIC?!tl!!'!!!l!c~! 
TANTALUM SOLID, WET AND CHIP CAPACITORS 
5900 Australian Avenue, West Palm Beach, FL 33407 (305) 842-3201 TWX: 510-952-7631 Telex: 820677 

MIL SLASH NO. DESIGNATION M/E STYLE DESCRIPTION CAPACITANCE RANGE VOLT. RANGE 

WET SLUG MIL-C-3965 
/1 CL14 CU6 43XW Hermetic Se~I, Screw Mount. Cylindrical Case 3.5- 200 /.<1 20-630v 
119 CL17 CL1S 43XW Hermetic Seal, Stud Mount, Cylindrical Case 12-1300 ILl 30-630v 
121 CL55 43JW Hermetic Seal, Rectangular Module 70-2400 ILl 15-150v 
14 CL64 CL65 40LW Elastomer Seal, Axial Lead, Tubular Case 1.7- 560 ILl 6-125v 
124 CL66 CL67 40SW Hermetic Seal, Axial Lead, Tubular Case 1.7- 560 ILl 6-12Sv 

MIL-C-39006 Establ ished Re I iabi I ity 
118 CLR10 43XW Extended Range, Cylindrical Case, Solder Lug Terminal 2.0- 140 ILl 8-360v 
119 CLR14 43XW Extended Range, Cylindrical Case, Solder Lug Terminal 3.5- 200 ILl 20-630v 
120 CLR17 43XW Extended Range, Cylindrical Case, Solder Lug Terminal 12-1300 ILl 30-630v 
109 CLR65- 40SW Glass-to-Tantalum. Hermetic Seal, Axial Lead Tubular Silver Case 1.7-1200 ILl 6-12Sv 
122 CLR79 40AW Hermetic Seal, Tantalum Case, Axial Lead, Tubular Case 1.7-1200 ILl 6-125v 
125 i CLR81 40BW I Extended Range, Hermetic Seal, Axial Lead, TA Case 

SOLID SLUG MIL-C-266658 
I CS12 I CS13 I 40SS I Hermetic Seal, Axial Lead, Tub,ular Case I .0047- 330 ILl I 6-l00v 

MIL-C-39003 Established Reliability 
/02 CSR09 40TS Polar, Miniature Hermetic Seal, Axial Lead, Tubular Case ,047- 18 ILl 6- 75v 
101 CSR13 40SS Polar, Hermetic Seal, Axial Lead, Tubular Case .0047· 330 ILl 6-100v 
109 CSR21 40ZS Polar, High Frequency Hermetic, Tubular Case, Axial Lead 5.6· 3301'1 6- 50v 
103 CSR23 40XS Polar, Extended Range Hermetic Seal, Axial Lead, Tubular C~se . 12-1000 ILl 6- 50v 
106 CSR33 40YS Polar, Extended Range,Hermetic Seal, lor Low I mpedance Application 1.2-1000 ILl 6- SOv 
104 CSR91 40NS Non-Polar, Hermetic Seal, Axial Lead, Tubular Case .0023- 160 ILl 6-100v 

SOLID CHIP MIL-C-55365/4 Established Reliability 
CWR06 498C Polar Hybrid Tantalum Chip ,1- 100 ILl I 4- sOv 

WET SLUG 
40AW Hermetic, Tantalum Case, Axial Lead, Tubular Case 1.7-1200 ILl 6-125v 
408W Extended Range, Hermetic Seal, TA Case, Axial Lead. 
40CW Miniature, Polar, Non-Hermetic, Tubular, Axial Lead 3.3- 450 ILl 6- 60v 
40EW Extended Range, Polar, Non-Hermetic, Tubular, Axial 6.8-1800 ILl 6-125v 
43JW Hermetic, Rectangular Module, Spade Lugs 35-22,000 ILl 6-150v 
40LW Polar, Non-Hermetic, Tubular, Axial Lead 1.7-1100 ILl 6-125v 
40SW Hermetic, Polar, Glass to Tantalum Seal, Tubular, Axial 1.7-1200 ILl 6-125v 
40TW Hermetic, Tantalum Case, Tubular, Axial, High Temp. +200°C 1,7-1200 ILl 6-125'1 
43XW Hermetic, Cylindrical Case, Stud or Screw Mount 3.5-1300 ILl 20-630v 
40YW Miniature, Non-Acid Electrolyte, Polar, Tubular, Non-Hermetic 0.1- 320 ILl 6- 60v 

SOLID CHIP 
498C Polar, Hybrid Tantalum Chip, High Reliability 0.1- tOO ILl 4- 50v 
498C Polar, Hybrid Tantalum Chip, Industrial 0,1- 1001'1 4- 50v 
49UC Polar, Hybrid, Miniature Industrial Tantalum Chip 0.1- 6.8ftl 4- .50v 
49MC Polar, Hybrid, Commercial Chip, EIA Sizes 0.1- 68ftl 4- 50v 

SOLID SLUG 

40C8 Polar, Miniature Non-Hermetic, Tubular Metal Case, Axial Lead .0047- 68 ILl 2- SOv 
40ES Polar, Non-Hermetic, Tubular Metal Case, Axial Lead .0047- 330 ILl 6-IOOv 
41GS Polar, Dipped, Non-Hermetic, Miniature, Radial Lead 0,1- 680 ILl 3- SOv 
40MS Polar, Molded, Non-Hermetic, Axial Lead 0.1- 68 ILl 2- 50v 
40NS Non-Polar, Hermetic, Tubular Case, Axial Lead .0023- 160 ILl 6-100v 
41PS Polar, Non-Hermetic, Rectangular Plastic Case, Radial lead 0.1-220ILI 6- 50v 
40SS Polar, Standard Hermetic, Tubular Case, Axial Lead .0047- 330 ILl 6-100v 
40TS Polar, Miniature Hermetic, Tubular Case, Axial Lead .0047- 39 ILl 4-100v 
40XS Polar, Extended Range, Hermetic Tubular, Axial Lead 0.82-1000 ILl 6- 60v 
40YS Polar, Extended Range, Hermetic, For Low Impedance Applications 12-1000 ILl 6- SOv 
40ZS· Polar, High Frequency Hermetic, Tubular Case, Axial lead 5.6- 3301'1 6- SOv 

TANTALUM WET FOIL CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29212 (803) 772-2500 TWX:810-666-2662 Telex: 805024 
MIL SLASH NO, 1 DESIGNATION M/E STYLE DESCRIPTION CAPACITANCf RANGE I VOLT. RANGE 

. WET FOIL MIL-C-3965 
117 Cl20 CL21 40AF Polar, Etched Foil, Tubular Case, Axial Lead 1- 580 ILl 15-150v 
118 CL22 Cl23 408F Non-Polar, Etched Foil, Tubular Case, Axial Lead 0.5- 350 ILl 15-150v 
115 CL30 CL31 40AG Polar, Plain Foil, Tubular Case, Axial Lead 0.27- 300 ILl 3-300v 
116 CL32 Cl33 408G Non-Polar, Plain Foil, Tubular Case, Axial Lead 0,12- 400 ILl 3-300v 
19 CL51 43KG Polar, Plain Foil, KSR, Hermetic Rectangular Module 40- 960 ILl lS-150v 
/10 CL52 43JG Non-Polar, Plain Foil, KSR, Hermetic Rectangular Module 20- 600 ftl 15-150v 
111 CL53 43KF Polar, Etched Foil, KSR, Hermetic Rectangular Module 70-3500 ILl 15-150v 
112 CL54 43JF Non-Polar, Etched Foil, KSR, Hermetic Rectangular Module 35-2100 ILl 15-150v 
122 CL70 CL71 40RF Polar, High Etched Foil, Tubular Case, Axial Lead 16- 920 ILl 15-150v 
123 CL72 CL73 40SF Non-Polar, High Etched Foil, Tubular Case, Axial lead 0.75- 590 ILl 15-150v 

MIL-C-39006 Established Reliability 
101 CLR25 40EF Polar, Etched Foil, Hermetic and Non-Hermetic, Axial Lead 1.0- 5801'1 15-150v 
102 CLR27 40FF Non-Pdlar, Etched Foil, Hermetic and Non-Hermetic, Axial Lead 0.5- 350 ILl 14-150v 
103 ClR35 40EG Polar, Plain Foil, Hermetic and Non-Hermetic, Axial Lead 0.35- 160 ILl 15-200v 
104 CLR37 40FG Non-Polar, Plain Foil, Hermetic and Non-Hermetic, Axial Lead 0.15- 100 ILl 15-200v 
116 CLR71 40TF 'Polar, High Etched Foil, Hermetic and Non-Hermetic Axial Lead 1,6- 920 ILl 15-150v 
/17 CLR73 40VF Non-Polar, High Etched Foil, Hermetic and Non-Hermetic, Axial Lead 0.7S- S90 ILl IS-150v 

A·1120 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

ALUMINUM ELECTROLYTIC CAPACITORS 
6071 8t. Andrews Road, Columbia, 8C 29212 (803) 772-2500 TWX: 810-666-2662 Telex: 805024 

Standard Min. Case Max. Case MIn. Case Max. Case 
MEPCO/CENTRAlAB Operating D.C.V. Capacitance Cap. SIze In SIze In Siuln Size In 

- """Series Temp. Range Range (.ul) Tolerance Inches tnches MM MM llle' 

3070 -40 to+85°C 6.3V to .33 to -10 +50% .177X .827X 4.5X 21.0X 2000 
Miniature Axial 385V 10,000 ±20 .394 1.575 10.0 40.0 Hrs. 

3120 -40 to +105°C 6Vto 110 to -10 +50% 1.375X 3.0X 34.92X 76.2X 2000 
Computer Grade 300V 700,000 -10 +75% 2.125 8.625 53.97 219.07 Hrs. 

3186 -40 to +85°C 5V to 75 to -10 +50% 1.375X 3.0X 34.92X 76.2X 1000 
Computer Grade 450V 650,000 -10 +75% 2.125 8.625 53.97 219.07 Hrs. 

3188 -40 to +85°C 3V to 100 to -10 +50% 1.375X 3.0X 34.92X 76.2X 2000 
Computer Grade 400V 590,000 -10 +75% 2.125 8.625 53.97 219.07 Hr3. 

3189 -40to+85°C 5Vto 3200 to -10 +50% 1.375X 2.125X 34.92X 53.97X 1000 
Computer Grade 75V 760,000 -10 +75% 3 8.625 76.20 219.07 Hrs. 

3190 -40 to +85°C 3Vto 2700 to -10 +50% 1.375X 2.125X 34.92X 53.97X 2000 
Computer Grade 75V 650,000 -10 +75% 3 8.625 76.20 219.07 Hrs. 

3191 -40 to +85°C 5V to 2800 to +20% 1.375X 2.0X 34.92X 50.8X 2000 
Computer Grade 55V 200,000 2.125 5.625 53.97 142.87 Hrs. 

3194 -40 to +105°C 150V to 290 to -10+50% 1.375X 2.125X 34.92X 53.97X 2000 
Computer Grade 250V 11,000 3 8.625 76.20 219.07 Hrs. 

3195 -40 to +85°C 5V to 2800 to -10 +50% 1.375X 2.125X 34,92X 53,97X 1000 
Computer Grade 100V 1,200,000 -10 +75% 3 8.625 76,20 219.07 Hrs. 

3196 -40 to +85°C 3V to 1600 to -10 +50% 1.375X 2,125X 34,92X 53.97X 2000 
Computer Grade 100V 1,000,000 -10 +75% 3 8.625 76.20 219.07 Hrs. 

450V 35,000 -10 +75% 1,125 3.625 
-
28,6 

--

92.1 Hrs: 

3428 -55to +105°C 6,3Vto 19 to -10 +50% .750X 1.0X 19.1X 25,4X 2000 
Radial 250V 17,000 -10 +75% 1.125 3.625 28.6 92.1 Hrs. 

3476 -40 to +85°C 6.3V to 0.47 to ±20% .197X .709X 5X 18X 1000 
Miniature Radial for 100Vor less 450V 10,000 .433 1.399 11 40 Hrs. 

-25 to +85°C 
for 160V or greater 

3477 -40to +85°C 6.3V to 0.1 to ±20% .197X .709X 5X 18X 1000 
Miniature Radial 100V 4,700 .433 1.399 11 40 Hrs. 

3478 -40 to +80°C 6.3V to 0.1 to ±20% .197X .394X 5X lOx 1000 
Miniature Radial 50V 100 .55 .591 14 15 Hrs. 

3479 -40to+85°C 10V to 470 to ±20% .866X 1.181 X 22X 30X 1000 
Miniature Radial 100V 22,000 1.181 2.008 30 51 Hrs. 

3480 -55 to + 105°C 6,3V to 0,47 to ±20% .197X .709X 5X 18X 1000 
Miniature Radial 250V 10,000 .433 1.399 11 40 Hrs. 

3481 - 55 to + 105°C 10V to 2.2 to -10 +100% .315X .492X 8X 12,5X 2000 
Miniature Radial 100V 1000 .453 1.673 11.5 42.5 Hrs. 

3482 - 55 to + 105°C 7,5V to 15 to -10 +75% .752X 1.000X 19.1X 25.4X 2000 
Miniature Radial 250V 16,500 1.252 3.626 31,8 92.1 Hrs. 

3487 -40to +85°C 6.3V to 22 to ±20% .866X 1. 575X 22X 40X 1000 
Snap-In 250V 100,000 1.0 3.15 25 80 Hrs. 

3500 -20 to +65°C IIOV to 21 -1200 ±20% 1.44X 2.56X 3,66X 6.50X 40K to 
A,C, Motor Start 330V 2.75 4.38 6,99 17.75 75K Starts 

• Life: " capacitors are operated properly, life should exceed 10 yrs, Measured at max. temp. with full applied voltage, 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1121 



1500 CAPACITORS 1500 

MEPCOICENIIIA,.,B '.., 7 ~ NORTH AMERICAN PHILIPS COMPANY 

FILM CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29212'(803) 772-2500 TWX: 810-666~2662 Telex: 805024 

MEPCO/CENTRALAB SERIES VOLTAGE CAPACITANCE 
NaY I PREVIOUS lUC CONSTRUCTION ENCLOSURE LEAD VDCIVAC RANGE (I'Fl 

POLYESTER ... 

70801 61F & AE - FILM/FOIL WRAP & POT AXIAL 80-200 VOC .00.1 THRU 1.0 
AVAILABLE TO 600 AVAILABLE TO 2.0 

71301 C350 347 FILM/FOIL CONFORMAL RADIAL VDC 100, 250, 400, 630 .001 THRU 1.0 
VAC 50, 80, 125, 200 

701A1 C281 A 341 METALIZED MOLDED AXIAL VDC 100,250, 400 ,01 THRU6.8 
VAC 63, 160,220 

708Al 8A - METALIZED WRAP & POT AXIAL 100-200 VDC .10 THRU 10.0 

712Al - 365-369 METALIZED EPOXY RADIAL VDC 63, 100, 250, 400, 630 .001 THRU 6.8 
VAC 40, 63, 160,. 220, 220 

719A1 C280M4 370,371 METALIZED POnED RADIAL VDC 63, 100, 250, 400 ,0039 THRU 10,0 
344,364 VAC 40, 63, 160, 220 

POLYCARBONATE 

70181 C281C 341 METALIZED MOLDED AXIAL VDC lOa, 250, 400, 630, 1000 .01 THRU 4.7 
VAC 63, 160, 220, 220, 250 

70881 74FOl - METALIZED WRAP & POT AXIAL 100-200 VDC .10 THRU 10.0 

71981 C280MC 344 METALIZED PonED RADIAL- 100-630 VDC .01 THRU 6.8 
63-220VAC 

POLymRENE 

703C1 - 424-431 FILM/FOIL CONFORMAL AXIAL VDC 63, 160, 250, 630 51 PF THRU _018 
VAC 25, 63, 125, 200 

704Cl POCO 424-431 FILM/FOIL WRAPPED AXIAL VDC 63, 160, 250, 630 51 PF THRU .039 
VAC 25, 63, 125, 200 

719Cl - 443 FILM/FOIL PonED RADIAL VDC63 100 PF THRU .033 
VAC 25 

POLYPROMENE 
703El - 460-464 FILM/FOIL CONFORMAL AXIAL WC 63, 160, 250, 400, 630 47 PF THRU _062 

VAC 40, 63, 125, 160, 200 
. - _. . 

719Fl - 376 METALIZED ponED RADIAL llt1C §iID 1000 1600 200Q 
VAC 300, 400, 500, 600 

.001 THRU .27 
_. 

71tH - - METALIZED MOLDED (CAN) TERMINAL VAC 240, 330, 370 3 THRU 5 MFD 
. . -

POLYESTER I PAPER - CLMS X VDE APPROVED 

719Jl - 330 METALIZED PonED RADIAL 250 VAC .01 THRU 1.0 

VARIABLE CAPACITORS 
6071 St. Andrews Road, Columbia, SC 29212 (803) 772-2500 TWX: 810-666-2662 Telex: 805024 
FILM DIELECTRIC (LEADED) 

M/C Cipacitanci Dlellctrlc Operating 
PertN •• ber Range (pI) Mlterlll Tlmp. Range 

1-5 PTFE Teflon® 
- 40°C to + 85u C . 2800c Polypropylene 

(808 to Polycarbonate or 
12-120 Polyethylene - 40°C to + 70°C 

28000 1-3.5 to PTFE Teflon® or -40°C to +125°C (809) 7-100 Polyimide/FEP 

For information on Mepco/Cenlralab's RESISIDRS/MILITARY COMPONENTS. SEE PAGES A·1957-A·1960, B·l014, B.l015 

A·1122 For manufacturers' sales offices, see yellow .pages 

TOLERANCE 
±% 

5,10 

10 

5,10 

5,10 

5,10 

5,10 

5,10 

5,10 

5,10 

1,2,5 

1,2,5 

1% ONLY 

2,5 

5,10 

3,6,10 

10,20 

EEM 1988 



1500 CAPACITORS 

MEPCOICENJRA' '8 "11 NORTH AMERICAN PHIUPS COMPANY 

MIL TILAYER CERAMIC CHIP CAPACITORS 
4561 COLORADO BLVD., LOS ANGELES, CA 90039 (818) 240-4880 TWX: 910-497-2282 FAX: 818-500-9174 

CASE SIZE NPO 

0805 1-680pF 

1206 1-2200pF 

1210 220-3600pF 

1808 270-3660pF 

1812 680-6800pF 

1825 2700-.015(LF 

2218 2700-.015(LF 

Tolerances Available: C, D, F, G, J, K, M, Z, P 

Packaging: Bulk, tape and reel per EIA RS481 

ELECTRICAL PARAMETERS 
TEMPERATURE CHARACTERISTICS: 

DIELECTRIC/CAPACITANCE RANGE 

X7R Z5U 

120-.047J.'F 820-.047 p.F 

220-.12J.'F 1000-.180(LF 

4700-.180(LF .01-.330p.F 

4700-.180(LF .012-.330J.'F 

.012-.390(LF .047-.560(LF 

.056-.82(LF .39-1.5(LF 

.056-.82(LF .39-1.5(LF 

NPO: 0 ±30ppm;oC, -55°C to +125°C; X7R: ±15% l>C, -55°C to +125°C; Z5U: +22% to -56% l>C, 
+100 Cto +85°C. 

INSULATION RESISTANCE: 

1500 

VOLTAGE 

25,50,100,200 

25,50,100,200 

25,50,100,200 

25,50,100,200 

25,50,100,200 

25,50,100,200 

25,50,100,200 

100K megohms or 1000 megohm microfarads, whichever is less at 25°C. Measured after 2 min. with 50 rnA limiting current. 

TERMINATIONS AVAILABLE: 
Dipped Palladium Silver; Nickel Barrier, 100% Tin; Nickel Barrier, Tin/lead. 

DISSIPATION FACTOR: 
NPO: .1% maximum @ 25°C, 1.0 VRMS ±.25 VRMS @1 KHz. 1 MHz for values less than 1000pF; X7R: 2.5% maximum @ 25°C, 
1.0 VRMS ±.25 VRMS @ 1 KHz; Z5U; 4% Maximum @ 25°C, .5 VRMS ±1 VRMS @ 1 KHz. . 

DIELECTRIC STRENGTH: 
NPO, X7R, Z5U: 250% rated voltage with 50mA maximum charging current. 

MECHANICAL PARAMETER 

INCH 
(MILLIMETER) INCH (MILLIMETER) 

~
~/w 

/ <t 
;s..~ c'... ",T 

'" optional 
capacitance code 

EIA SIZE 
CODE 
0805 

1206 

1210 

1812 

1808 

1825 

2218 

L 

.079±.008 
(2.03±0.20) 

.126 ±.OOS 
(3.20 ±0.20) 

.126±.OO8 
(3.20±O.20) 

.177±.O12 
(4.54±.30) 

.180 ±.O15 
(4,57 ±0.3S) 

.177±.012 
(4.54±.30) 

.225±.020 
(5.72 ±O.51) 

T A 
W MAX. MIN.IMAX. 

.049±.008 .050 .010/.030 
(1.25±O.20) (1.27) (0.25/0.76) 

.063±.008 .059 .010/.030 
(1.60 ±0.20) (1.25) (0.25/0.76) 

.O98±.O08 .065 .010/.035 
(2.51 ±0.20) (1.65) (0.25/0.89) 

.126±.008 .065 .010/.035 
(3.20±.20) . (1.65) (0.25/0.S9) 

.080 ±.015 .065 .0101.035 
(2.03 ±0.38) (1.65) (0.25/0.89) 

.252±.016 .065 .G1G/.035 
(6.46±.040) (1.65) (0.25/0.89) 

.175 ±.015 .070 .. 015/.040 
(4.45 ±0.38) (1.78) (0.38/1.02) 

• With solder coated option all "L" dimenSion tolerances are to be Increased by 010. All 
~'W" and "r" dimension tolerances to be increased by 010. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1123 



1500 CAPACITORS 1500 

7158 MERCHANT AV., EL PASO, TX 79915 (915) 779-3961 TWX: 910-964-1311 FAX: 915-775-0149 

MULTILAYER LEADED CAPACITORS 

. Description CapaCitance Working Voltage Operating 
Series Te!l1perature Nominal Size 

Range Range (VOC) Range (OC) 

A Mono:AxiaI™; 10 pfto up to 200VDC -55°C to +125°C .170" long x .100" dia to 
Conformal Coated Axial Leaded 1.0ftF AOO" long x .150" dia 

G Mono-Glass™; 10 pf to up to 200VDC - 55°C to + 175°C 
.170" long x .100" dia to 

. Glass Encapsulated Axial Leaded . 56ftF AOO" long x .150" dia 

K Mono-KapTM; 10 pf to up to 200VDC -55°C to +125°C .150" Square x .100" Thick to 
Radial Leaded 10ftF .500" Square x .200" Thick 

p Mono-Pak™; 10 pf to up to 200VDC - 55°C to + 125°C 
.170" long x .100" dia to 

Dual In-Line Package .33ftF AOO" long x .150" dia 

CERAMIC DISC CAPACITORS 

CapaCitance Working Voltage Operating 
Series Description Range Range (VDC) Temperature Nominal Size 

Range (OC) 

D&S General Purpose and 3.3 pf to 50VDC to -55°C to +125°C .197" diameter to 
Temperature Stable Class 1, 2 & 3 .1 ftF 6KVDC 1.0" diameter 

0 Temperature Compensating 1.0pfto 50VDC to -55°C to + 125°C .197" diameter to 
Class 1 820pF 6KVDC 1. 0" diameter 

S Special Application .75 pf to up to 3000VDC; -55°C to +85°C .197" diameter to 
GAP-KAP@ .02ftF up to 6KVDC Arc 1.0" diameter 

S-UL UL and CSA listed 100 pf to 125VAC and -55°C to + 125°C .330" diameter to 
Across-the-Line Discs .01ftF 250VAC 1.0" Qiameter 

U Ultra-Kap@ .01ftF to 3VDC to -55°C to + 125°C .197" diameter to 
Class IV 2.2ftF 100VDC 1.0" diameter 

PLATE AND TRANSMITTING CAPACITORS. 

Capacitance Working Voltage Operating 
Series Description Range Range (VDC) Temperature Nominal Size 

Range (OC) 

R General Purpose and .68 pf to 50VDC and -55°C to +125°C 3.6mm x 6.3mm x 2.5mm to 
Temperature Stable Plate Caps .022ftF 100VDC 6.2mm x 11.2mm x 2.5mm 

T RF Rated, Special Application 3.0 pf to 5KV,7.5KV, -55°C to +85°C .250" diameter to 
Transmitting CapaCitors .001ftF 15KV and 20KVDC 2.0" diameter 

For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 

Tap the National Resource SM 

(800) 854 - 2451 
You get fast delivery because we planned ahead for your order. 

Don't delay. Call us today. Check our extensive inventory 
of passive components for off-the-shelf delivery. 

________ TM 

ELECTRONICS 
CORPORATION 

11731 Markon Drive, Garden Grove, California 92641 

Orange County Los Angeles Northern California Colorado FAX 

1500 

(714) 892-7749 (213) 598-9611 (408) 922-0500 (303) 799-0600 (714) 898-6769 

The National ResourcesM for Passive Components 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1125 



CAPACITORS 1500 

METUCHEN CAPACITORS INC. 
NPO, X7R,& Z5U GlassS.ealedAxial-Leaded 
Ceramic Capacitors 
RUGGED, RELJABLE, AND IDEAL FOR AUTOMATIC INSERTION 

1.25 
MIN.----

___ 31.7 
MIN 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Glass to metal seal 
LEAD MATERIAL: .020 Dia. - Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q, TC tol and CAP tol 
on all units of 10 pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U TYPICAL TEMPERATURE 
CHARACTERISTIC CURVE 

!':: 

'" C!> 
z « -
:I: 
<..> 

'" <..> 
z 
<C 
>-

~ « 

!':: 

'" C!> 
Z 
<C 
:I: 
<..> 

'" <..> 
z 
~ 
~ 
Q.. 

« 

NPD 

<..> -1 

-55 -25 0 +25 +50 +75+85 c..> -55 -25 a +25 +50 +75+100 +125 

TEMPERATURE C TEMPERATURE C 
NOTE: IPPM equals 0.0001 % 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

X7R 
!':: +40 

'" C!> 
z ·20 « 
:I: 
<..> 

'" <.> 
z -20 « 
>-
<.> -40 « 
Q.. 
« 
Q 

TEMPERATURE C 

HOW TO ORDER 
GT07 B 

slzE:-----------'1 I 
WVDC: (B = 50V)IIJ --______ ......1 

(D = 100V) 
(F = 200V) 

CG 

CHARACTERISTIC: (CG = NPO)--------' 
(BM = X7R) , 
(BN = Z5U) 

101 

CAPACITANCE CODE:11J-----------__ -' 

J 

TOLERANCE:(JJ~----------______ _l 

1. WVDC AVAILABLE: 50 VDC, 100 VDC, 200 VDC 
2. 101 = 100 pF i.e., the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = :±:J pF (10 pF and below) J = ±.5% (10 pF and above) 
C = :±:.25 pF (10 pF and below) K = 10% (5.6 pF and above) 
D = :±:.5 pF (10 pF and belo.w) M = 20% (2.7 pF and above) 
F = :±:1% (10 pF and above) Z = +80%, -20% (all values) 
G = 2% (10 pF and above) P = +100%. -0% (GMV - all values) 

NPO. (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDe 
Higher voltages available on request 
TEMPE.RATURE COEFFICIENT: 0 :±:30 PPM/ce, -55°e to 
+125°e (EIACharacteristic COG) 

INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°C, at rated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA max
imum charging current 
CAPACITANCE TOLERANCES AVAILABLE: :±:1%, :±:2%, 
:±:5%, :±:10%, :±:20% 
Meets or. exceeds requirements of MIL-C-20 
DISSIPATION FACTOR: Min. Qof 1000 at 1 MHz. Meets pro
visions of EIA standard for capacitance less than 30 ,pF and 
greater than 1000 pF 
X7R & Z5U characteristics not shown. Please contact factory 
for sizes. 

Metuchen Capacitcrs Inc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 

A'1126 For manufacturers' sales offices, see yellow pages EEM 1988 



CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors 

MCI PART 
NUMBERS 

DR15 DR2D DR3D DR4D 

(7.62) (10.16) 
(3 81) (5.08) .300 ~ 

DR5D 
(12.70) 
I .500-1 

I 
150 .200 .300 400 

-j
15h 'H] nH ] ~'-. -II 
~';.'" ~'.'" '''''1 "'.'" 

.500 
(12.70) 

MAXIMUM PHYSICAL DIMENSIONS 
MCI 

PART NO. DR15 DR20 DR30 DR40 DR50 
S ±.030 .100 .100 .200 .200 .400 

(2.54) (2.54) (5.08) (5.08) (10.16) 
D +.004 .016 .020 .020 .020 .025 

-.001 (.406) (.508) (.508) (.508) (.635) 
T MAX .100 .125 .150 .150 .200 

(2.54) (3.18) (3.81) (3.81) (5.08) 
AWG# 26 24 24 24 22 

S Lead spacing D - Lead size T Body thickness mm are In parentheses 

MECHANICAL SPECIFICATIONS 
BODY CONSTRUCTION: Dipped epoxy 
LEAD MATERIAL: Solderable tinned copper 
MARKING: 
Parts will be marked with the following: 
Trademark - Capacitance - Tolerance Letter Designation 
Voltage (size permitting) 
EIA specifications apply regarding Q. TC tol and CAP tol on 
all units 10pF or less 

TYPICAL TEMPERATURE 
CHARACTERISTIC CURVES 

Z5U 
TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

-1{tO 

-55 -25 {I +25 +51) +75 +8! 

TEMPERATURE C 

X7R 

TYPICAL TEMPERATURE CHARACTERISTIC CURVE 

TEMPERATURE C 

NPO 

o 
z 
g 
~ 

TEMPERATURE COEfFICIENT 

-55 -25 0 +25 +50 +751+100 +125 
TEMPERATURE C 

NOTE 1 PPM equals 0 0001% 

HOW TO ORDER DR15 B ·CG 

:~~~: (B = 50V)II) ==-1 I 
101 

(D=100V) _ 

CHARACTERISTIC: (CG = NPO) 
(BM = X7R) 
(BN = Z5U) 

J 

CAPACITANCE CODE:12)-------------' 

TOLERANCE:I') ----------~-------' 
1. WVDC AVAILABLE: 50 VDC, 100 VDC, 200 VDC 
2. 101 = 100pF i.e., the third digit signifies number of zeroes 
3. MINIMUM AVAILABLE CAPACITANCE TOLERANCES: 

B = ±.1 pF (10 pF and below) J = ±5% (10 pF and above) 
C = ±.25 pF (10 pF and below) K = ±10% (5.6 pF and above) 
D = ±.5 pF (10 pF and below) M = ±2D% (2.7 pF and above) 
F = ±1 % (10 pF and above) Z = +80%, -20% (all values) 
G = ±2% (10 pF and above) P = +100%, -0% (GMV - all values) 

Z5U CHARACTERISTICS 
CAPACITANCE RANGE: .001 MFD to 4.7 MFD 

WORKING VOLTAGE: 50/100/200 VDC 
Higher voltages available on request 

TEMPERATURE COEFFICIENT: +22%, -56% from + 10°C to 
+85°C (EIA Characteristic Z5U) 

DISSIPATION FACTOR: 3% maximum at 1 kHz, 25°C 

INSULATION RESISTANCE: 100 K megohms or 500 megohm
microfarad, whichever is less at 25°C, at rated voltage 

DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current 

CAPACITANCE TOLERANCES AVAILABLE: ±20%, +80% 
-20%, or +100% -0% 

MCI olters a complete range of temperature coefficients. Con
tact factory for sizes and ordering information. 

Metuchen Capacitors Inc./139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Epoxy Coated Sub-Miniature 
Radial-Leaded Ceramic Capacitors 

NPO (COG) CHARACTERISTICS 
WORKING VOLTAGE: 50/100/200 VDC 
I-tighervoltages available on request '. 
TEMPERATURE COEFFICIENT: 0 ±30 PPM/ceo -55° to 125°C 
(EIACharacteristic COGL 
DISSIPATION FACTOR: Min. Q of 1000 at .1 MHz. Meets pro
visions of EIA. standard for capacitance less than 30 pF and 
greater than.1 000 pF' 
INSULATION RESISTANCE: 100 K megohms or 1000 megohm
microfarads, whichever is less at 25°e. atrated voltage 
DIELECTRIC STRENGTH: 250% rated voltage with 50 mA 
maximum charging current . 
CAPACITANCE TOL.ERANCES AVAILABLE: ±1%. ±2%. 
±5%. ±10%., ±20% 
Meets or exceeds requirements of MIL-C-20 
MCI offers a complete range of temperature coefficients. 
contact factory for sizes and ordering information. 

X7R CHARACTERiStiCS 
TEMPERATURE COEFFICIENT: ±15% from -55°C to + 125°C 
(EIACharacteristic X7R) . . . 
DISSIPATION FACTOR: 2.5% maximum at 1 kHz. 25°C 
CAPACITANCE. TOLERANCES AYAILABLE:±5%. ±10%. 
::t:20%. +80% -20%. or +100% -0% 
Meets or exceeds requirements of MIL-Cc39014 
Working Voltage. Insulation Resistance and Dielectric Strength 
same as NPO Radial 
MCI offers a complete range of temperature coefficients. 
contact factory for sizes and ordering information. 

Metuchen Capacitors Inc .. 11<19 WHITE OAK LANE/P.O. BOX 499/0LD. BRIDGE. N.J. 088S7/201-679-3366/FAX 201-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

Feed-Thru Ceramic Capacitors RESIN SEAL 

TYPES 54-790~ 22 A. w.~G' .. 4·40 UNC-2A 

~ .120 .2'0 

--L~6L .310 .510 
. ±.020 ±. 20 

54-779- 20 A.W.G. 

1t'"~0 ct.o ==-r--l 

54-713-
-a-16AWG093 "I 

~~L 
SERIES SCI 910X/911X/912X 
* For 24 gauge tinned copper leads, replace "X" with "0"; for 

26 gauge tinned steel leads (.016 Dia.) replace "X" with "2." 
When steel lead is used, maximum DC current is 5 amps. 

[OO~) MAX. 

.154,...159.f..--..! .. 120 Oo'OFB~4'40 UNC·" (3-.gr::<f.()4jll~1 (3.05 ±O.13) 1--1 I /' .020" 
f@' 'lo:5IT 
~'40 00.0'0 I I . 

(6.IO:!::-O.51)1~ __ I~~· 
(/529° ':o~lOi),i---------l (9.14 ±0.51) 

200 100 WVDC 
200 WVDC 100 WVDC 
200 WVDC 100 WVDC 
200 WVDC 100 WVDC 

VOLTAGE 

DC AMPS. 
MAX. 

CAPACITANCE 
(GMV) 

50 WVDC 

10 

100 pF 
1000 
5000 
.01 I'F 
.027 
.05 

10 
100 

1000 
5000 

54-790-001 -1 00 M 
54-790-001-101 M 
54-790-001-501 Z 
54-790-001-102P 
54-790-001-223Z 

54-779-001-100M 
54-779-001-101M 
54-779-001-501 P 
54-779-001-102P 
54-779-001-223Z 

54-713-001-100M 
54-713-001-101 M 
54-713-001-102Z 
54-713-001-502P 

100 WVDC 200WVDC 
115VAC 60 Hz 

10 

100 pF 
1000 
5000 
.01 I'F 
.027 
.05 

10 

100 pF 
1000 
5000 

HIGH CAPACITY MULTI-LAYER FEEO-THRU CAPACITORS 

TYPES 54-785-

t$r 
J187L .421 :!:.03Q 

54-786-013 • .040 '~ 
J'IBL .234 L l3~_ .421 ±03O 

54-786-021 

11t 
171-j 

014 

SERIES SCI 9900/9910/9920 
All units are hermetically sealed (glass to metal) on one end, 
while the other end is epoxy sealed. These units are also avail
able reversed with the hermetic seal at the opposite end. To 
order, add "R" to the end of the part number; e.g. 9900-502R. 
Installation: Series 9900 units are designed to be soldered in 
place. Maximum soldering temperature is +200°C (400°F). 

.62~ .REF tj 
0300 (15.88) _~ ±.OOL 

1'['07'1 GLASS SEALED (3.96 ±O.13) 

~~ .~.'O ±.005 fl-jl R.128 ±.005 
(O.ST:Er.13) (3.25 ±O.13) 

.110 ±.OOS, .25 :t.03 
(2.79 :to.!3) (6.35 ±O.76) 

100 .05 54-785-005-503P 
WVDC 

100 .3 54-786-013-304Z 
WVDC 

50 WVDC .5 54-786-021-504Z 

50 WVDC 1.0 54-786-014-105Z 

··· .... ··;;;;;:iiefililii,t!)c;ti,ij!! .ljii11Ill11IUYC1jj!i :Ml!IBIH$J1.ilsi!;'ilil i!2il5l!!!Bj].~.i!1;!l\1\1 
VOLTAGE 50 WVDC 100 WVDC 200 WVDC 

115 VAC 60 Hz 

DC AMPS. 5 5 5 
MAX. 

CAPACITANCE 100 pF 100 pF 100 pF 
(GMV) 500 500 500 

1000 1000 1000 
1200 1200 1200 
2700 2700 
5000 5000 
.015 I'F 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc •.. 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc .. /139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 
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CAPACITORS 1500 

METUCHEN CAPACITORS INC. 

NPOCeramic Capacitors QUALIFIED TO MIL-C-20 

• 0 ±30 ppm/DC Per MIL-C-20 
• .1 to 100,000 Pf -55°C +125°C 

RADIAL LEAD CAPACITORS 
CCR05 RI--L-<-IT 

H 

--L 
T T 

1.25 MIN. .048 
(31.78) MAX. 

IJ ~ 
t--S~ 

35 

CCR06 36 

CCR07 37 

CCR08 38 

s shown in inches. 

CCR06, 07, 08 & 09 f--p L ----1T f.ow~, 
H 

. It. OF LEADS 1. WITHIN .030 
t OF CASE , "" .".m. n n -f\- .028 ±.002 

~ ~ U (.64±.06) 
f.-S~ 

200 1-330 
100 360-1800 
50 2200-3300 

200 360-1800 
100 2000-4700 

50 5100-18,000 

200 2200-4700 
100 5600-12,000 

50 15,000-100,000 

200 3900-4700 
100 15,000-18,000 

50 56,000-68,000 

• Low Dissipation Factor 
.' Tight Tolerances 

AXIAL LEAD CAPACITORS 
CCR75, 76, 77, 78 & 79 

f-L--1 . c ~ 

r--";;----1E 3==>+ ~$ 
r- CCR75 .160 +.010 .090 +.010 .016 

CCR76 .250 +.010 .090 +.010 .016 

f--
CCRn .390 ±.010 .140 ±.010 .025 
CCR78 .500 ±.020 .250 ±.015 .025 

CCR79 .690 +.020 .350 +.015 .025 

CCR75 27 

CCR76 28 270-680 
750-1000 

CCR77 29 750-2200 
2400-5600 

CCR78 30 100 3900-12,000 
50 15,000-27,000 

CCR79 31 100 15,000-39,000 
50 47,000-82,000 

Fixed Capacitors, Ceramic Dielectric (Temperature 
Compensating), Established Reliability 

ER CCR05 

STyLE------------------------~1 
05 = Radial .190x.190 
09 = Radial .190x.190 
06 = Radial .290x.290 
07 = Radial .480x.480 
08 = Radial .480x.480 

75 = Axial .160x.090 
76 = Axial .250x.090 
77 = Axial .390x.140 
78 = Axial .500x.250 
79 = Axial .690x.350 

CG 
O±30ppm/oC 

102 

CAPACITANCE----------------------------------~ 

Nominal capacitance expressed in picofarads 
(uF) by three-digit number, first two digits rep-
resent significant figures, last digit specifies 
number of zeroes to follow. When the nominal 
value is less than 10 pF, the letter 'R' indicates 
the decimal paint and the succeeding digit(s) 
represent significant figure(s). For example: 
IRO indicates 1.0 pF; R75 indicates 0.75 pF and 
OR5 indicates 0.5 pF. 

G R 

TL __________ FAILURE RATE 
LEVEL 
M = 1.0% 
P = 0.1% 
R = 0.01% 
S = 0.001% 
Expressed in % 
per 1000 hours 

'------------- CAPACITANCE 
TOLERANCE 
C = ±.25 pF 
D = ±.5 pF 
F = ±1% 
G = ±2% 
J = ±5% 
K = ±10% 

Metuchen Capacitors Inc./139 WHITE OAKLANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 
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CAPACITORS 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL-C-55681 
ESTABLISHED RELIABILITY 

CAPACITOR OUTLINE DRAWINGS 

.020 ±.01O 
(.51 ±.25) 

"SOLDERGUARD" I 

1500 

"SOLDERGUARD" II 

MILITARY DESIGNATION "S" OR "U" MILITARY DESIGNATION "W" OR "Y" 

DIMENSIONS-MILLIMETERS & (INCHES) 

2.03 ±.38 (.080 ±.015) 1.27 ±.38 (.050 ±.015) .51 (.020) 
C1805 4.57 ±.38 (.180 ±.015) 1.27 ±.38 (.050 ±.015) .51 (.020) 

CDR03 C1808 4.57 ±.38 (.1BO ±.015) 2.03 ±.38 (.080 ±.015) .51 (.020) 
CDR04 C1812 4.57 ±.38 (.1BO ±.015) 3.18 ±.38 (.125 ±.015) .51 (.020) 
CDR05 C1825 4.57 +.51 (1.BO +.020) 6.35 + .51 (.250 + .020) .51 (.020) 

-.38 ( -.015) -.3B ( -;015) 
CDROS C2225 5.72 ±.51 (.225 ±.020) 6.35 ±.51 (.250 ±.020) .51 (.020) 2.03 (.080) 
CDR31 C0805 2.00 ±.20 (.078 .±008) 1.25 ±.20 (.049 ±.008) .50 ±.20 (.020 ±.008) 1.30 ±.20 (.051 ±.008) 
CDR32 C1206 3.20 ±.20 (.125 ±.OOB) 1.S0 ±.20 (.062 ±.OOB) .50 ±.20 (.020 ±.008) 1.30 ±.20 (.051 ±.008) 
CDR33 C1210 3.20 ±.25 (.125 ±.010) 2.50 ±.25 (.098 ±.01 0) .50 ±.25 (.020 ±.010) 1.50 ±.25 (.059 ±.010) 
CDR34 C1812 4.50 ±.25 (.176 ±.010) 3.20 ±.25 (.125 ±.010) .50 ±.25 (.020 ±.010) 1.50 ±.25 (.059 ±.010) 

CDR35 C1825 4.50 ±.30 (.176 ±.012) 6.40 ±.30 (.250 ±.012) .50 ±.30 (.020 ±.012) 1.50 ±.30 (.059 ±.012) 

ORDERING INFORMATION 

CDR01 

STYLE & SIZE CODE-----l1 
STYLE 

C-Ceramic 
D - Dielectric, Fixed Chip 
R - Established Reliability 

RATED TEMPERATURE------' 
- 55°C to + 125°C 

DIELECTRICS---------' 
P- 0 ±30 ppmtOC 
X-±15% 

B K S M I T FAILURE RATE LEVEL 
M-1.0(%/1000hrs.) R-0.01 
P - 0.1 S - 0.001 

TERMINATION FINISH 
S - Solder Coated, Final W - Base Metallization-

(SolderGuardl) Barrier Metal-
U - Base Metallization Tinned (Tin or Tint 

Barrier Metal- Lead Alloy) 
Solder Coated (SolderGuard II) 
(SolderGuard I) Y - Base Metallization 

Barrier Metal-
100% in coated 
(SolderGuard II) 

CAPACITANCE TOLERANCE 

CAPACITANCE RATED VOLTAGE 
Expressed in picofarads (pF) A-50; B-1 00 
First 2 digits represent significant figures and the last digit specifies the number of zeros to follow. 
Example: 103 -10,000 picofarads. When nominal value is less than 10 pF, the letter "R" is used to indicate the decimal point. 
Example: 1 RO - 1.0 pF; R75 -0.75 pF; OR5 - 0.5 pF. 

All Ceramic Chip Capacitors stocked by Mel are manufactured in the U.S.A by KEMET ... 
A world of top qu.ality capacitors. built to KEMEfID standards. Distributed for KEMEI 

Metuchen Capacitors Inc./139 WHITEOAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 
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10 
12 
15 
18 
22 
27 
33 
39 
47 
56 
68 
82 

100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 

1,000 
1,200 
1,500 
1,800 
2,200 
2,700 
3,300 

CAPACITORS 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL-C-55681 
ESTABLISHED RELIABILITY 

1500 

RATINGS & PART NUMBER REFERENCE 

J,K CDR01BP100B(2)W(3) 
J CDR01BP120BJW(3) 

J,K CDR01BP150B(2)W(3) 
J CDR01BP180BJW(3) 

J,K CDR01BP220B(2)W(3) 
J CDR01 BP270BJW (3) 

J,K CDR01BP330B(2)W(3) 
J CDR01BP390BJW(3) 

J,K CDR01BP470B(2)W(3) 
J CDR01BP560BJW(3) 

J,K CDR01 BP680B(2)W (3) 
J CDR01BP820BJW(3) 

J,K CDR01BP101B(2)W(3) 
J,K CDR01B(1)121B(2)W(3) 
J,K CDR01B(1 )151B(2)W(3) 
J,K CDR01B(1)181B(2)W(3) 
K,M CDR01BX221B(4)W 3) 

K CDR01 BX271 BKW( 
K,M CDR01BX331B(4)W 
K CDR01BX391BKW( 

K,M CDR01BX471B(4)W 
K CDR01 BX561 BKW 

K,M CDR01BX681B(4) 
K CDR01 BX821 BKW 

K,M CDR01BX102B(4) 
K CDR01BX122BKW( 

K,M ,CDR01RX152B(4)W 
K CDR01 BX182BKW 
K CDR01 BX222BKW 
K CDR01 BX272BKW 
K CDR01 BX332BKW 

J,K CDR03BP331B(2)W(3) 
J CDR03BP391BJW(3) 

J,K CDR03BP471B(2)W(3) 
J CDR03BP561BJW(3) 

J,K CDR03BP681B(2)W(3) 
J CDR03BP821 BJW (4) 

J,K CDR03BP102B(2)W(3) 
K CDR03BX123BKW(3) 

K,M CDR03BX153B(4)W(3) 
K CDR03BX183BKW(3) 

K,M CDR03BX223B(4)W(3) 
K CDR03BX273BKW(3) 

CDR03BX333B (4)W (3) 

1 00 VOLT - BP - COBOS SIZE 
(MILITARY CDR31) (Cant'd) 

15 F,J,K CDR31BP150B 
16 F,J,K CDR31BP160B 
18 F,J,K CDR31BP180B 
20 F,J,K CDR31BP200B 
22 F,J,K CDR31BP220B 
24 F,J,K CDR31BP240B 
27 F,J,K CDR31BP270B 
30 F,J,K CDR31BP300B 
33 F,J,K CDR31 BP330B 
36 F,J,K CDR31 BP360B 
39 F,J,K CDR31 BP390B 
43 F,J,K CDR31 BP430B 
47 F,J,K CDR31BP470B 
51 F,J,K CDR31 BP510B 
56 F,J,K CDR31BP560B 
62 F,J,K CDR21 BP620B 
68 F,J,K CDR31BP680B 
75 F,J,K CDR31 BP750B 
82 F,J,K CDR31BP820B 
91 F,J,K CDR31BP910B 

100 F,J,K CDR31 BP101 B 
110 F,J,K CDR31 BP111 B 
120 F,J,K CDR31 BP121 
130 F,J,K CDR31BP131B 
150 F,J,K CDR31BP151B 
160 F,J,K CDR31 BP161 B 
180 F,J,K CDR31BP181 
200 F,J,K CDR31 BP201 B 
220 F,J,K CDR31 BP221 B 
240 F,J,K CDR31 BP241 B 
270 F,J,K CDR31 BP271 B 
300 F,J,K CDR31BP301 
330 F,J,K CDR31 BP331 
360 F,J,K CDR31 BP361 B 
390 F,J,K CDR31BP391B 
430 F,J,K CDR31 BP431 B 
470 F,J,K CDR31 BP471 B 

50 VOLT - BP - COBOS SIZE 
(MILITARY COR31) 

510 F,J,K CDR31BP511A(7)W 
560 F,J,K CDR31 BP561A(7)W 
620 F,J,K CDR31 BP631A(7)W 
680 F,J,K CDR31BP681A(7)W 

100 VOLT - BX - COBOS SIZE 
(MILITARY COR31) 

470 K,M 
560 K,M 
680 K,M 
820 K,M 

1,000 K,M 
1,200 K,M 
1,500 K,M 
1,800 K,M 
2,200 K,M 
2,700 K,M 
3,300 K,M 
3,900 K,M 
4,700 K,M 

CDR31 BX471 B (4) W 
CDR31BX561B(4)W 
CDR31BX681B(4)W 
CDR31 BX821 B (4) W 
CDR31BX102B(4)W 
CDR31BX122B(4)W 
CDR31BX152B(4)W 
CDR31 BX182B(4)W 
CDR31BX222B(4)W 
CDR31 BX272B (4) W 
CDR31 BX332B (4) W 
CDR31BX392B(4)W 
CDR31 BX472B(4)W 

50 VOLT - BX - COBOS SIZE 
(MILITARY CDR31) 

5,600 
6,800 
8,200 

10,000 
12,000 
15,000 
18,000 

K,M CDR31BX562A(4)W(3) 
K,M CDR31BX682A(4)W(3) 
K,M CDR31BX822A(4)W(3) 
K,M CDR31BX103A(4)W(3) 
K,M CDR31BX123A(4)W(3) 
K,M CDR31BX153A(4)W(3) 
K,M CDR31BX183A(4)W(3) 

(1) To complete Part Number for Dielectric, insert P or X symbol-J tolerance is not available with the BX Dielectric. 
(2) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): J-±5%; K-±10%. 
(3) To complete Part Number, insert Failure Rate Symbol: M-1.0%, P-0.1%;R-O.01%; S-.001%. 
(4) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): K-±10%, M-±20% only. 
(5) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): B-±0.1 pF, C-±0.25 pF. 
(6) To complete Part Number, insert Capacitance.Tolerance Symbol (when applicable): B-±0.1 pF, C-±0.25 pF, D_±0.5 pF. 
(7) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): F-±1 % ,J...,..±5% , K-±10%. 

All Ceramic Chip Capacitors stocked by MCI are manufactured in the U.S.A by KEMET . .. 
A world of top quality capacitors, built to KEMET" standards. Distributed for KEMEI 

Metuchen Capacitors Inc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 088571201-679-3366/FAX 201-679-3222 
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1 
1. 
1.2 
1.3 
1.5 
1.6 
1.8 
2.0 
2.2 B,C 
2.4 B,C 
2.7 B,C,D 
3.0 B,C,D 
3.3 B,C,D 
3.6 B,C,D 
3.9 B,C,D 
4.3 B,C,D 
4.7 B,C,D 
5.1 B,C,D 
5.6 B,C,D 
6.2 B,C,D 
6.8 B,C,D 
7.5 B,C,D 
8.2 B,C,D 
9.1 B,C,D 
10 F,J,K 
11 F,J,K 
12 F,J,K 
13 F,J,K 
15 F,J,K 
16 F,J,K 
18 F,J,K 
20 F,J,K 
22 F,J,K 
24 F,J,K 
27 F,J,K 
30 F,J,K 
33 F,J,K 
36 F,J,K 
39 F,J,K 
43 F,J,K 
47 F,J,K 
51 F,J,K 
56 F,J,K 
62 F,J,K 
68 F,J,K 
75 F,J,K 
82 F ,K 
91 

100 

CAPACITORS 

METUCHEN CAPACITORS INC. 

Ceramic Chip/MIL·C·55681 
ESTABLISHED RELIABILITY 

1500 

RATINGS & PART NUMBER REFERENCE 

100 VOLT - BP - C1812 SIZE 
(MILITARY CDR34) (Cont'd) 

2,700 F,J,K CDR34BP272B(7)W(3) 
3,000 F,J,K CDR34BP302B(7)W(3) 
3,300 F,J,K CDR34BP332B(7)W(3) 
3,600 F,J,K CDR34BP362B (7)W(3) 
3,900 F,J,K CDR34BP392B(7)W(3) 
4,300 F,J,K CDR34BP432B(7)W(3) 
4,700 F,J,K CDR34BP472B (7)W(3) 

50 VOLT - BP - C1812 SIZE 
(MILITARY CDR34) 

5,100 F,J,K CDR34BP512A(7)W(3) 
5,600 F,J,K CDR34BP562A(7)W(3) 
6,200 F,J,K CDR34BP622A(7)W(3) 
6,800 F,J,K CDR34BP682A(7)W(3) 
7,500 F,J,K CDR34B752A(7)W(3) 
8,200 F,J,K CDR34BP822A(7)W(3) 
9,100 F,J,K CDR34BP812A(7)W(3) 

10,000 F,J,K CDR34BP103A(7)W(3) 

100 VOLT - BX - C1812 SIZE 
(MILITARY CDR34) 

27,000 
33,000 
39,000 
47,000 
56,000 

K,M CDR34BX273B(4)W(3) 
K,M CDR34BX333B(4)W(3) 
K,M CDR34BX393B(4)W(3) 
K,M CDR34BX473B(4)W(3) 

K,M CDR34BX563B(4)W(3) 

50 VOLT - BX - C1812 SIZE 
(MILITARY CDR34) 

1-:-:1 O:-::o-;::,O~OO~-;;K~, M""C;;:;DR34BXl 04A ( 4) W (3) 
120,000 K,M CDR34BX124A(4)W(3} 
150,000 K,M CDR34BX154A(4)W(3) 
180,000 K,M CDR34BX184A(4)W(3) 

100 VOLT - BP - C1825 SIZE 
(MILITARY CDR35) 

4,700 
5,100 
5,600 
6,200 
6,800 
7,500 
8,200 
9,100 

10,000 

K,M CDR35BP472B(7)W(3) 
K,M CDR35BP512B(7)W(3) 
F,J,K CDR35BP562B (7)W(3) 
F,J,K CDR35BP622B(7)W(3) 
F,J,K CDR35BP682B (7)W(3) 
F,J,K CDR35BP752B(7)W(3) 
F,J,K CDR35BP822B(7)W(3) 
F,J,K CDR35BP912B(7)W(3) 
F,J,K CDR35BP103B(7)W(3) 

50 VOLT - BP - C1825 SIZE 
(MILITARY CDR35) 

11,000 F,J,K CDR35BP113A(7)W(3) 
12,000 F,J,K CDR35BP123A(7)W(3) 
13,000 F,J,K CDR35BP133A(7)W(3) 
15,000 F,J,K CDR35BP153A(7)W(3) 
16,000 F,J,K CDR35BP163A(7)W(3) 
18,000 F,J,K CDR35BP183A(7)W(3) 
20,000 F,J,K CDR35BP203A(7)W(3) 
22,000 F,J,K CDR35BP223A(7)W(3) 

100 VOLT - BX - C1812 SIZE 
(MILITARY CDR35) 

56,000 K,M CDR35BX563B(4)W(3) 
68,000 K,M CDR35BX683B(4)W(3) 
82,000 K,M CDR35BX823B(4)W(3) 

100,000 K,M CDR35BX104B(4)W(3) 
120,000 K,M CDR35BX124B(4)W(3) 
150,000 K,M CDR35BX154B(4)W(3) 

50 VOLT - BX - C1825 SIZE 
(MILITARY CDR35) 

180,000 
220,000 
270,000 
330,000 
390,000 
470,000 

K,M CDR35BX184A(4)W(3) 
K,M CDR35BX224A(4)W(3) 
K,M CDR35BX274A(4)W(3) 
K,M CDR35BX334A(4)W(3) 
K,M CDR35BX394A(4)W(3) 
K,M CDR35BX474A(4)W(3) 

(1) To complete Part Number for Dielectric, insert P or X symbol - J tolerance is not available with the BX Dielectric. 
(2) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): J-±5%; K-±10%. 
(3) To complete Part Number, insert Failure Rate Symbol: M-1.0%, P-O.1%;R-O.Ol%; S-.OOl%. 
(4) .To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): K-±10%, M-±20% only. 
(5) To complete Part Number, insert Capacitance Tolerance Symbol (when applicable): 8-±0.1 pF,C-±0.25 pF. 
(6) To complete Part Number, Insert Capacitance Tolerance Symbol (when applicable): 8-±0.1 pF, C-±0.25 pF, D-±0.5 pF. 
(7) To complete Part Number, Insert Capacitance Tolerance Symbol (when applicable): F-±1%,J-±5%, K-±10%. 

All Ceramic Chip CapaCitors stocked by MCI are manufactured in the U.S.A by KEMET ... 
A world of top quality capacitors, built to KEMET" standards. Distributed for KEMEI 

Metuchen Capacitors Inc.l139 WHITE OAK LANEIP.O. BOX 49910LD BRIDGE, N.J. 088571201-679-3366IFAX 201'679-3222 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1133 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip catriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip catriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
OIAC bidirectional trigger diode 
OIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

I 
IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip catrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
j.tF microfarad 
MHz megahertz 
MIB microcomputer interface hoard 
MJC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator • 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip catrier 
PLL phased lock loop 
PPJ plan position indicator 
PROM programmable ROM 
PTe positive temperature coefficient 
PUT programmable unijunction transistor 

Q . 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW readlwrite 

S 
SAS silicon asymmetrical switch 
SBC single hoard (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer. 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Lahoratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice r\'Cognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion, force 



1500 CAPACITORS 1500 

SPECIALISTS IN CERAMIC CAPACITORS 
DISC CERAMIC CAPACITORS 

SPECIFICATIONS 
Temperature Characteristics:· Available in characteristics shown in 

table (below-right) as standard. 

Operating Temperature: - 55°C to +850C. 

Test Voltage: 2.5 times working voltage for 1 second. 

Insulation Resistance: 
7500 Megohms or an RC product of 75-ohms F, whichever is less. 
RC product of .04-ohms F for 12 VDCW Y5T. 
RC product of .1·ohm F for 16 VDCW Y5T. 
10,000 Megohms for Nf'O. 

Q (Ratio of Reactance to Equivalent Series Resistance): 
Capacitance :0; 30 pf Q 2: 400 + 20 x Cpf 
Capacitance> 30 pf Q 2: 1000 

Dissipation Factor: 
For Z5F, X5R, Z5U, Z5P (@ 1 KC and 25°C) 2.5% 
For Z4V, Z5V 5% For Y5U 8.0% 
For S2L, S3N 0.6% For NPO, N750, N1500: 0.2% 

Encapsulation: Phenol ic coated, wax impregnated. 

Marking: MP, Value, Tolerance, Voltage. 

HOW TO ORDER 
Type CF·l04Z4 Voltage Rating ________________________ ..JI IT TEMPERATURE CHARACTERISTIC 

Temperature Characteristic ____________________ ---J. 

Capacitance 
(In picofarads.) The lst two digits indicate significant digits. The 3rd 
digit indicates the number of zeroes following. R denotes decimal. Tolerance-----_------________________ ...... 

A = Y5U 
6 = Z5F 
C = Z5R 
D = Z5P 
E = ZSU 

F = Z5V 
G = S2L 
H = S3N 
J = Z4V 
K = ZST 

M = P100 S = N470 
N = NPO T = N750 
P = N150 V = N1S00 
Q = N220 W = N2200 
R = N330 X = N3300 

Lead Variation-----------------------------' 
Note: The digit "4" representing lead variation may be 1, 2, 3 or 6 as shown in the diagrams below. 

Other temp. char. available. 

The letter "C" and a blank space may also represent lead variations as shown in the diagrams. VOLTAGE RATING (WDC) TOLERANCE 
*LEAD VARIATIONS A = 12V 

B = 16V 
C = 2SV 

E = 100V 
F = SOOV 
G = 600Vor 

C = ±.2S PF 
D = ±.so PF 
J = S% 

,fs~i 
D = SOV 1000V K = 10% 

Jl~ H2·2KV M = 20% I -------r'25ma .. H3 - 3KV Z = 80%, -20% 
1.25m<n ,~)1 

+' ~ 
H5·5KV G = Guaranteed 

1~~ L ,,/,015 1.71 AWGI "-- C 1 Minimum Value 

064 ma~ 

~i, r/j ~\d ~ft18 "Tape & Reel 

'~H ±J 2 3 4 5 6 '" 032 

-"'- m" 
~ J/5~ 

'For other lead vanatlons, consult factory. 
"Disc Ceramic Capacitors can be mounted on continuous tape for automatic board insertion. These may be supplied for use in machines such as Matsushita, "Panasert", 

TDK "Avisert", or Universal 6341. Check the specifications of the particular capacitor(s) required by your application. To order tape and reel packaging, add numeral 
"5" to part number. Consult factory for details. ' 

MULTILAYER CHIPS 
SPECIFICATIONS 

• Temperaure Characteristics: NPO/COG - 0 ±30ppm/oC, -55°C to 
+125°C; BX/X7R -!;,.C 0 ± 15% Max. over -55°C to +125°C: Z5U 
-!;,.C +22, -56% Max. over +10oC to +850C 

• CapaCitance: NPO/COG - Measured at 1 Vrms Max., IMHz ±50KHz, 
25°C, below 100PF - 1 Vrms Max., 1KHz ±50Hz, 25°C, above 100PF: 
BX/X7R - Measured at 1KHz ±50Hz, 1.0 ±0.2V, 25°C: Z5U - Mea· 
sured at 1KHz ±50Hz, 0.5V Max., 25°C 

• Dielectric Withstanding Voltage: NPO/COG, BX/X7R, Z5U - 200% 
rated voltage for 5 seconds, 50mA Max. charging current, 250C 

• In,sulation Resistance: - NPO/COG - Greater than 100 G !l below 
.01 UF, 25°C, VDCW - Greater than 1000 !l F above .01 UF, 25°C, 
VDCW: dX/X7R - Greater than 100 G fl for capacitance below .01 
UF, 250C, VDCW: Z5U - Greater than 10,OOOM !l for capaCitance 
below .05 UF,25°C, VDCW' - Greater than 500 !l F for capacitance 
above .05 UF, 25°C, VDCW 

• Dissipation Factor (O.F;): NPO/COG - 0.1 % Max., at 1 Vrms Max., 
1KHz, 25°C: BX/X7R - .025 (2.5%) Max. at 1KHz ±50I-lz, 1.0 ±0.2V, 
25°C: Z5U - .025 (2.5%) Max., at 1KHz ±50Hz, 0.5V Max., 25°C 

r--------..,.------ ORDERING TERMINOLOGY: ------------.., 

SIZE CODE 
SIZE in. ROt R03 R05 R07 
"L .055 .080 ,100 .110 
'W .050 ,050 .050 .105 

""T (max.) .050 .050 .050 ,070 
E .005 .015 .020 .020 

CAPACITANCE CODE 
For example: 
331 = 330 PF 
561 = 560 PF 
102 = 1000 PF 
223 = 22,000 PF 

= .022 UF 
154 = 150,000 PF 

= .15 UF 
8R2 = B,2 PF 
3R3 = 3.3 PF 

.175 .17S 

.065 .130 

.070 .070 
.020 ,020 

TOLERANCE CODE 
*6= ±O,I PF 
'C = ±0.25 PF 
'0 = ±0,5 PF 
F =±I% 
G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

'For Capacitance 
value below 10 PF 
only. 

L 2 504 
.1BO .lB5 .200 .225 
.080 .080 .260 m5 
.060 ,070 mo ,070 
.020 ,020 .020 ,020 

TERMINATION CODE 
S = Silver 
G = Gold 
P = Palladium

Silver 
T = Palladium - Gold 

'Tolerance ±0.010, ±7%, whichever is greater, +0.030-0.010 for soldered units . 
• 'For soldered units allow +0,020. 

EEM1988 For manufacturers' sales offices, see yellow pages 

RATED VOLTAGE 
6RO = 6 VDCW 
120 = 12 VDCW 
250 = 25 VilCW 
500 = 50 VOCW 
101 = 100 VOCW 
201= 200 VOCW 

A·1135 



1500 CAPACITORS 1500 

monolithic 
ceramic capacitors 

P!i!!I ERlEr 
MURATA ERIE NORTH AMERICA 

Chips 

capacitance Range: 1 pF to 2.211F 
Voltage Ratings: 16, 25, 50, 100cmd 200 vbc 
Temperature Characteristics: NPO, X7R, Z5U, Y5V 
Dimensions: .060" x .030" Jo .220" x .200" 

Chips for Tape and Reel 

capacitance Range: 1pF to 2.211F 
Voltage Ratings: 25,50 & 100 VDC 
Temperature Characteristics: NPO,X7R,Z5U,Y5V 
Dimensions: .060" x .050" to .220" x .200" 
Carrier Tape: Standard 8 & 12 MM 

Axial Leaded 
Conformal Epoxy Coated 

capacitance Range: 1pF to 111F 
Voltage Ratings: 25, 50, 100 anq200 VDC 
Temperature Characteristics: NPO, X7R, Z5U, Y5V 
Dimensions: .170" x .100" to .400" x .150" 

Available in standard packaging for auto-insertion 

Radial Leaded 
Conformal Epoxy Coated 

capacitance Range: ipFto 5.611F 
Voltage Ratings: 50,100. 200 and 500 VDC 
Temperature Characteristics: NPO, )(7R, 250, Y5V 
Dimensions: .138" x .120" to .500" x .500" 

Available t!lped and reeled for auto-insertion 

P!i!!I ERIE \® 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

A·1136 For manufacturers' sales offices; see yellow pages EEM 1988. 



1500 CAPACITORS 

disc 
ceramic capacitors MURATA ERIE NORTH AMERICA 

Low Voltage DISC/PLATE 

DISC PLATE 
Capacitance Ranges: .SpF toA7/LF .SpF to .47/LF 
Voltage Ratings: 12 VDC to 1000 VDC SO/63 V 
Temperature Characteristics: YSR, YSp, YSU, YSv, YSP, YSU, ZSU, YSv, ZSV 

ZSU, YSF 
Pl00 thru N1S00 Pl00 thru N1S00 

Dimensions: .lS7" to .690" Dia. .138"x .lS8" to .472" x .472" 

Medium Voltage 

Capacitance Range: lpFto.02",F 
Voltage Ratings: 2;000; 3,000, 6,000 VDC 
Temperature Characteristics: YSF,YSP,YSU,ZSU 

N750. N1500 
Dimensions: .275" to .708" Dia. 

Available in standard packaging for auto-insertion 

Safety Recognized UL, CSA, etc. 

Capacitance Range: _100pF to .01",F 
Voltage Ratings: 125, 250, 400 VAC 
Temperature Characteristics: B,F,FZ 
Dimensions: .394" to .669" Dia. 
Approval Types: UL,CSA,VDE,SEMKO, BS,SEV 

.--, * Many Items have multiple safety recognitions. 
* Many items are double protection safety recognized. 

ACE CAP ELECTRIC DOUBLE LAYER CAPACITOR 
SELF-DISCHARGING CHARACTERISTICS 

Charging Condition Discharging Condition 

Applied 
S.OV 

Between 
Open Voltage Terminal 

Series on 25°C max. Resistance 
Environment 

70% RH Charging 
Time 60 min. max. o ~ ~ w 00 ~ ~ ~ ~ ~ ~ ~ ~ 

T .... (H ... ·I 

Part Number Rated Voltage Capacitance Capacitance Dimension (mm) ESR Leaka8e 
(VDIC). (F) Tolerance (%) 0 H (0) Current mAl 

AC206G183Z5R5 S.S 0.018 +80 11 6.S 60 max. O.OS max. -20 

AC206G223Z5R5 S.5 0.022 +80 11 6.5 60 max. 0.05 max. -20 

AC206G333Z5R5 5.5 0.033 +80 11 6.5 60 max. 0.07 max. -20 

AC206G473Z5R5 5.5 0.047 +80 11 6.5 60 max. 0.07 max. -20 

AC206G104Z5R5 5.5 0.1 +80 12.5 7.0 60 max. O.lS max. -20 

I!!!"iD ERiE rlpLEASE CONTACT. OUR FACTORY FOR SPECIAL REQUESTS I 
MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1137 



1500 

trimming ." 
capacitors 

P!i!"lERiE I® 

CAPACITORS 

MURATA ERIE NORTH AMERICA 

Surface Mounted Ceramic Trimmers 
TZB04 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

Ceramic Trimmers 
TZ03 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

DVS3 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

DV11 
Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

Air Trimmers 
MVM 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

Sapphire Trimmers 
GT 

Capacitance Ranges: 
Voltage Ratings: 
Temperature Characteristics: 
Size: 

1.4-3.0pF to 7.0-50pF 
50 and 100 VDC 
NPO thru N1200 
4.5 (L) x 4.0 (W) x 3.0 (T) (mm) 

1.25pF -2.3pF to 1 OpF to 120pF 
50 and 100 VDC 
NPO thru N1200 
.236 Dia. 

1.5pF - 6pF to 5pF to 35pF 
25VDC 
NPO and N750 
.126" Dia. 

2pF - 8pF to 15pF - 60pF 
200 and 350 VDC 
NPO thru N1500 
.375 Dia. 

0.8pF - 1 OpF to 1 pF - 20pF 
250 VDC 
0, ±15 and 0, ±25ppm/oC 
.281, .220 and .145 Dia. 

0.3-1.2 to 1.0-8.0pF 
500VDC 
+200 ±100ppm/oC and +350 ±100ppm/oC 
.075 and .118 Dia. 

MURATA ERIE NORTHAM ERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436·1300 Telex: 26-1301 FAX: 404-436-3030 

A·1138 For man.ufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 

fixed ceramic capacitors 
for microwave applications MURATA ERIE NORTH AMERICA 

I!!!iD ERiE r 

Monolithic Chips-MA Series 
Capacitance Ranges: 0.1pF to .1mF 
Voltage Ratings: 50, 100, 200, 300, 500 VDC 
Tolerances: S, :t:0.1pF thru M, :t:20%, thru Z +80 -20% 
Q: 10,000 @ 1 MHz 
Temperature Characteristics: P90, :t:20ppmrC, NPO, X7R 
Size: .055" x .055" to .110" x .110" 

Glass Encapsulated Monolithic-UY Series 
Hi-Q Hi-K 

Temperature Characteristics: +90, ±20 ppm/DC ±15% over 
temperature range 

Working Voltage: 200 &300 VDC 50VDC 
Dielectric Test Voltage: 200% of rated voltage 200% of rated voltage 
Capacitance Range: 0.5 to 3,000pF 510pF to 1.0 mid 
Tolerance: C through K depending K, M, and Z 

on Cap. Value 
Q: 5,000 min., -

1 MHz <1 ,000pF 
Dissipation Factor: - 2.5% max. 1 KHz 
Insulation Resistance (25°C): 106 Megohms min. 1,000 Megohms/mfd or 

100,000 Megohms 
whichever is less 

Glass Encapsulated Monolithic RF Power
UFP Series 

Capacitance Ranges: 10pF to 3000pF 
Voltage Ratings: 300 to 5,400 VDC 
Q: 5000@ 1 MHz 
RF Current Ratings: 8 Amperes 
Temperature Characteristics: P90, +20ppm/oC 
Size: 374j' x 3%4 to 1 )'(/' x 1 )'(/' 

Parallel Plate Single Layer Ceramic Capacitors for 
MIC-CLA Series 

Single Electrode Multi Electrodes 
Capacitance Ranges: 1-130pF .1-5.9pF / electrode 
Voltage Ratings: 50VDC 50VDC 
Number of Electrodes: 1 3-5 
Q: >200 >200 
Temperature Characteristics: N750, N2200, ±20% 
Size: .010" x .010" to .020" X .020" to 

.035" x .035" .035" x .035" 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1988 For manufacturers' sales offices, seeye/low pages A·1139 



1500 

high voltage 
ceramic capacitors 

CAPACITORS 

MURATA ERIE NORTH AMERICA 

High Voltage - DHR Series 

Capacitance Range: 100pF to 2,200pF 
Voltage Ratings: 7,500; 10,000; 15,000 VDC 
Temperature Characteristics: Y5P, Z5U, N4700 
Dimensions: .354" to .870" Dia. 

10 and 15 KVDC-DHD Series 

Capacitance Ranges: 500pF and 2000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .295" x .630" Dia. to .295" x .945" Dia. 

10 and 15 KVDC-DHL/DHG Series 

Capacitance Ranges: 750pF and 1000pF 
Voltage Ratings: 10 and 15 KVDC 
Temperature Characteristics: Y5P 
Size: .39" x .79" Dia. to .47" x .79" Dia. 

10 to 40 KVDC, DHS Series 
For AC and DC Pulse Applications 

Capacitance Ranges: 190pF to 8000pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: N4700 
Size: .63" x .79" Dia. to 1.42" x 2.36" Dia. 

For General Purpose Applications 

Capacitance Ranges: 180pF to 9300pF 
Voltage Ratings: 10, 15, 20, 30, 40 KVDC 
Temperature Characteristics: t.5V 
Size: .75" x .79" Dia. to 1.61" x 2.36" Dia. 

High Voltage, High Current Ceramic Capacitors
DCC Series 

Operating Temperature Range: 55°C to +85°C 
Insulation Resistance: 104 megohms min. at 500 VDC 
Capacitance Range: 3 to 1000pF 
Capacitance Tolerance: D thru M depending on Cap. Value 
Rated Voltage: 5 to 20 KVDC 
R.F. Current Rating (30 MHz): 1.4 to 35 Amp 
EIA Standard: NPO, N750, N3300, X5U 

depending upon Cap. Value 

PLEASE CONTACT OUR FACTORY FOR SPECIAL REQUESTS 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

A·1140 For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 

NEe NEe Electronics Inc. 
401 Ellis St., Mountain View, CA 94039. 415/960-6000 

NEC SUPERCAP-DOUBLE LAYER CAPACITORS 
NEC Douhle Layer Capacitors are ideal for 
IC memory hackup. Unlike conventiOnal 
hattery hackup, NEC DLCs have a virtually 
unlimited life. This makes the DLC particu
larly attractive in applications wher.e 
replacement would he very inconvenient or 
difficult. 

DLCs may he fully charged and completely 
discharged indefinitely. They are compact 
and totally maintenance free. Operating tem
perature is from -25 to + 70°C. 

Tests show the FZOH473Z to he capahle of 
maintaining a 1 K CMOS RAM for up to 30 
days @ 2pA 

Typical operating voltage is 5 VDC with a 

Standard Products 

FA-Series 

Rated Max. Max. 

maximum surge of 5.5 VDC. The FA 1 A series 
may he operated at 10 VDC. 

There are three DLC series. The ultra
compact FS series is hest suited for low cur
rent applications while. the FA and FZ series 
are suited for higher loads. 

These devices are not recommended for 
ripple ahsorption in DC power supplyappli
cations hecause they exhihit relatively high 
ESR. They may he arranged in series to 
achieve higher voltage and are essentially 
non-polar devices. 

For complete specifications, ask for the 
NEC puhlication "Electric Douhle Layer 
Capacitor" hy Sanada and Hosokawa. 

FS-Series 

Max. 
Cap. V W.V. ESR Dimensions Cap. W.V. 

Catalog NBR (Q at 
(Farad) (V.D.C.) (V.D.C.) 1 kHz) (Unit) D H max. P d, d, I, 

Catalog NBR 

(Farad) (V.D.C.) 

FAOH473Z 0.047 5 5.5 20 (mm) 16.0 15.5 5 0.6 1.2 5.0 
(inch) (0.630) (0.610) (0.197) (0.024) (0.047) (0.197) fSOH473Z 0.047 5.5 

fAOH104Z 0.1 5 5.5 8 (mm) 21.5 15.5 7.5 0.6 1.2 5.5 
(Inch) (0.846) (0.610) (0.295) (0.024) (0.047) (0.217) fSOH104Z 0.1 5.5 

FAOH224Z 0.22 5 5.5 5 (mm) 28.5 16.5 10 1.0 1.4 9.5 
(inch) (1.122) (0650) (0.394) (0.039) (0.055) (0.374) FSOH224Z 0.22 5.5 

fAOH474Z 0.47 5 5.5 3.5 (mm) 36.5 16.5 15 0.6 1.7 9.5 
(inch) (1.437) (0.650) (0.591) (0.024) (0.067) (0.374) fSOH474Z 0.47 55 

FAOH105Z 1.0 5 5.5 2.5 (mm) 44.5 18.5 20 1.0 1.4 9.5 
(inch) (1.752) (0.728) (0.787) (0.039) (0.055) (0.374) fSOH105Z 1.0 5.5 

Max. 
ESR 
(Qat 

1 kHz) (Unil) 

50 (mm) 
(inch) 

25 (mm) 
(inch) 

25 (mm) 
(inch) 

13 (mm) 
(inch) 

7 (mm) 
(inch) 

Shown 
Actual Size 

Dimensions 

D Hmax. P d, 
13.0 8.5 5.08 0.4 

(0.512) (0.335) (0.200) (0.016) 
16.5 8.5 5.08 0.4 

(0.650) (0.335) (0.200) (0.016) 
16.5 13.0 5.08 0.4 

(0.650) (0.512) (0.200) (0.016) 
21.5 13.0 7.62 0.6 

(0.846) (0.512) (0.300) (0.024) 
28.5 14.0 10.16 0.6 

(1.122) (0.551) (0.400) (0.024) 

FA1A223Z 0.022 10 11 20 (mm) 16.0 25.0 5 0.6 1.2 5.0 
(inch) (0.630) (0984) (0.197) (0024) (0.047) (0.197) 

Note 1) Capacllance tolerance: +80%, -20%; 2) Weight IS typical. 

fA1Al04Z 0.1 10 11 8 (mm) 28.5 25.5 10 1.0 1.4 9.5 
(inch) (1.122) (1.004) (0.394) (0.039) (0.055) (0.374) 

FY-Series 

FA1A224Z 0.22 10 11 6 (mm) 36.5 27.5 15 1.0 1.4 9.5 
(inch) (1.437) (1.083) (0.591) (0.039) (0.055) (0.374) 

FA1A474Z 0.47 10 11 4 (mm) 44.5 28.5 20 1.0 1.4 9.5 
(inch) (1.752) (1.122) (0.787) (0.039) (0.055) (0.374) 

Note 1) Capacitance tolerance: + 80%, -20%; 2) Weight IS tYPical. 

Max. Dimensions mm 
Capaci· Raled Max. ESR 

Part taRee V WV (Qat D Hmax P d, 
Number (Farads) (VDC) (VDC) 1 KHz) 

fYHOH223Z 0.022 5 5.5 200 11.5 7.0 5.08 0.4 
fYHOH473Z 0.047 5 5.5 100 13.0 7.0 5.08 0.4 

FZ-Series fYHOH104Z 0.10 5 5.5 50 16.5 7.5 5.08 0.4 
fYHOH224Z 0.22 5 5.5 60 16.5 9.5 5.08 0.4 

Cap. Rated Max. 
V. W.V. ESR Dimensions 

Catalog NBR ([l at 
(Farad) (V.D.C.) (V.D.C.) 1kHz) (Unit) D H max. P d, d, I, 

fYHOH474Z 0.47 5 5.5 35 21.5 10.0 7.62 0.6 
fYHOH105Z 1.0 5 5.5 20 28.5 11.0 10.16 0.6 
fYDOH473Z 0.047 5 5.5 220 11.5 8.5 508 0.4 

FZOH223Z 0.022 5 5.5 50 (mm) 13.0 15 5.1 0.4 1.2 3.9 
(inch) (0.512) (0.591) (0.201) (0016) (0.047) (0.154) 

fYDOH104Z 0.1 5 5.5 100 13.0 8.5 5.08 0.4 
fYDOH224Z 0.22 5 5.5 120 14.5 15.0 5.08 0.4 

FZOH473Z 0.047 5 5.5 40 (mm) 14.5 15 5.1 0.4 1.2 4.2 
(inch) (0.571) (0.591) (0.201) (0.016) (0.047) (0.165) 

fZOH104Z 0.1 5 5.5 45 (mm) 14.5 24 5.1 0.4 12 4.6 
(inch) (0.571) (0.945) (0.201) (0.016) (0.047) (0.181) 

fYDOH474Z 0.47 5 5.5 65 16.5 15.0 5.08 0.4 
fYDOH105Z 1.0 5 5.5 35 21.5 16.0 7.62 0.6 

fZOH224Z 0.22 5 5.5 25 (mm) 16.5 25 5.1 0.4 1.2 5.2 
(inch) (0.650) (0.984) (0.201) (0.016) (0.047) (0.205) Catalog Numbering System 

fZOH474Z 0.47 5 5.5 13 (mm) 21.5 25 7.6 0.6 1.2 5.9 
(inch) (0.846) (0984) (0.299) (0.024) (0.047) (0.232) F- OH 105 Z 

d, 
1.2 

(0.047) 
1.2 

(0.047) 
1.2 

(0.047) 
1.2 

(0.047) 
1.4 

(0.055) 

d, 

1.2 
1.2 
1.2 
1.2 
1.2 
1.4 
1.2 
1.2 
1.2 
1.2 
1.2 

FZOH105Z 1.0 5 5.5 7 (mm) 28.5 25 10.2 0.6 1.4 9.5 
(inch) (1.122) (0.984) (0.402) (0.024) (0.055) (0.374) 

Note 1) Capacitance tolerance: + 80%, -20%; 2) Weight IS tYPical. 
l~ C,,.,,,",, to''''"'''' C 19% 

Capacitance; 

1500 

~ 
2.2 

(0.087) 
2.7 

(0.108) 
2.7 

(0.108) 
3.0 

(0.118) 
6.1 

(0.240) 

I, 

2.7 
2.2 
2.7 
2.7 
3.0 
6.1 
2.7 
2.2 
2.4 
2.7 
3.0 

DIMENSIONS (Unit: mm) 

x 

First two digits represent sigificant 
figures. 3rd digit specifies numher of 
zeros to follow. Microfarad code. 

« 
::;: x 
~- « 

,- ::;: 

II 
N 

~ 
¢D±O.5 (Term ina Is) 

@~ 
EEM 1988 

'------- Max. DC working voltage 
OH: 5.5V 
1A: 11V 

'---------- Super capacitor 

For manufacturers' sales offices, see yellow pages 

FA: FA-Series 
FZ: FZ-Series 
FS: FS-Series 
FYH: FY-Series 
FYD: 
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1500 CAPACITORS 

t-iEC NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94039.415/960-6000 

R·SERIES SOLID TANTALUM CAPAClmRS 

PERFORMANCE 
CHARACTERISTICS 

• Operating temperature range 
- 55 to + 125°C with proper voltage 
derating as shown in following table. 

• DC working voltage and surge 
voltage . 

@ 85°C 4 6.3 10 16 20 25 
Working 

@125°C 2.5 4 6.3 10 13 16 

Surge @ 85°C 5.2 8 13 20 26 33 

• Capacitance (at 25°C, 120 Hz) 
Range 0.01 J-tF to 100 J-tF 
Tolerance ± 20%, ± 10% 

• Capacitance change with 
temperature 
Not to exceed -12% at - 55°C, 

35 V 

22 V 

46 V 

+ 12% at 85f)C and + 15% at 125°C. 

• Dissipation factor (at 25°C, 120Hz) 
o 01 J-tF to 4 7 JlF less than 0 04 

6.8 JlF to 68 JlF less. than 0.06 
100 /LF less than 0.08 

• DC leakage current (at 25°C) 
0.01CVJlAor 0.5JlA whichever is 
greater 

• Humidity (90 - 95% RH at 40°C, 
500h) 
Capacitance change ± 5% 
Dissipation factor 150% of initial 
req u i rements 
DC Leakage current initial 
req u i rements 

• Load life (at 85°C, DC w.v., 1000h) 
Capacitance change ± 10% 
Dissipation factor initial 
requirements 
DC Leakage current initial 
requirements 

• Resistance to soldering heat 
(solder reflow @260oC, 10 sec. 
or solder dip @260°C, 5 sec.) 
Capacitance change ± 5% 
Leakage current initial requirements 
Disipation factor initial requirements 

NEC obtained IEC Qualification 
Approval on R-series tantalum 
capacitors, J P154-9, J P154-1 0 and 
JP154-11 on Sept. 29,1987 

DIMENSIONS [mm] 

[A Casel 

Case 
L W, Code 

A 3.2±0.2 1.6±0.2 

B2 3.5±0.2 2.8±0.2 

B 4.7±0.3 2.6±0.3 

e 6.0+0.3 3.2+0.3 

02 5.8±0.3 4.6±0.3 

0 7.3±0.3 4.3±0.3 

VDC 
4 6.3 

/LF 

0.010 

0.015 

0.022 

0.033 

0.047 

0.068 

0.10 

0.15 

0.22 

0.33 

0 .. 47 

0.68 

1.0 

1.5 A 

2.2 A A 

3.3 A A 
4.7 A B 

6.8 B B2 B 

10 B2 B e 

15 e e 

22 e e 

33 e 02 0 

47 02 0 02 0 

68 02 0 02 0 

100 02 0 

[B Casel 

W, 

1.2±0.1 

2.3±0.1 

1.4±0.1 

1.8±0:1 

2.4±0.1 

2.4±0.1 

10 16 

A 

A A 

A A 

A B 

B B2 B 

B2 B e 

e e 

e e 0 

e 0 02 

02 0 02 0 

02 0 02 0 

02 0 

A·1142 For manufacturers' sales offices, see yellow pages 
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[B, C, D, D2 Casel 

H Z Y 

1.6±0.2 0.8±0.3 

1.9±0.2 0.8±0.3 

2.1±0.3 0.8±0.3 O.4e 

2.5±0.3 1.3±0.3 O.4e 

3.2±0.3 1.3±0.3 

2.8±0.3 1.3±0.3 0.5e 

20 25 35 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A A 

A A B2 B 

A B2 B 

B2 B 

B2 B C 

B2 B e 

e e 0 

e e 02 0 

c 02 0 02 0 

02 02 0 

02 0 

02 0 
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1500 CAPACITORS 1500 

ttiEC NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94039 ·415/960-6000 

Quick Reference Guide to NEC Tantalum Capacitors 

Type Solid Electrolytic Tantalum 

Item A-Series C·Series D-Series P·Series Q-Series R·Series U·Series 

Configuration =C)= em rr ~ n rr=P ==CJ== 

Miniature 
Unencapsulated Dipped, Subminiature Dipped, Molded Chip, Subminiature 

Molded Axial Epoxy End 
Polar 

Chip, Polar Polar Dipped Polar Polar Seal, Axial 

Operating -55°C to -55°C to -55°C to -55°C to -55°C to -55°C to -55°C to 
Temperature +85°C to +85°C +85°C +85°C +85°C to +85°C to +85°C 
Range + 125°C(2/3WV) + 125°C(2/3WV) + 125°C(2/3WV) 

DC 4V to 50V 6.3V to 35V 4V to 50V 4V to 35V 6.3V to 35V 4V to 35V 3V to 35V 
Working 
Voltage 

Capacitance 0.01JLF 0.1JLF 0.1JLF 0.01JLF 0.1 JLF 0.01JLF 0.01JLF 
Range to 68JLF to 22JLF to 330JLF to 100JLF to 47 JLF to 100JLF to 10JLF 

Capacitance ±20% ±20% ±20% ±20% ±20% ±20% ±20% 

Tolerance ±10% ±10% ±10% ±10% ±10% ±10% ± 1 0% (Special) 
±5% ±5% 

0.01CVJLA 0.02CVJLA 0.01CVJLA 0.01CVJLA 0.005CVJLA 0.01CVJLA 0.005CVJLA 
DC or or or or or or or 
Leakage 0.5JLA 1.0JLA 0.5JLA 0.5JLA 0.3JLA 0.5JLA 0.5JLA 
Current whichever whichever whichever whichever whichever whichever whichever 

is greater is greater is greater is greater is greater is greater is greater 

3%0.1JLF 
to 1.0JLF 

4%0.1JLF 
to 1.0JLF 

4%0.1JLF 
to 1.0JLF 

4%0.01JLF 
to 1.0JLF 

40A 0.1JLF 
° to 1JLF 

4%0.1JLF 
t04.7JLF 

3%0.01JLF 
to 1.0JLF 

Dissipation 
4%1.2JLF 

to 5.6JLF 
60/d .5JLF 

to 22JLF 
60N .5JLF 

to 6.8JLF 
6o;d .5JLF 

to 68JLF 
6o;d .5JLF 

to 47 JLF 
6% over 

to 6.8JLF 
60N·5JLF 

t04.7JLF 
Factor 6% 6.8JLF 8% 10JLF 8% 10JLF 8% 100JLF 6% 6.8JLF 

to 68JLF to 68JLF to 68JLF to 10JLF 

100f WY 1 OOA 1 OOJLF 10% 100JLF 
ratings ° to 330JLF 

Cross Reference 

Description NEC KEMET SPRAGUE AVX PANASONIC MEPCO MALLORY MATSUO 

Epoxy - Dipped D-Series (ND) T350 to 199D TAP SO 41DS TDC 221L 
Industrial T356 41GS TDL 202 

O-Series (NO) 196D TDM 

Epoxy - Dipped P-Series (NP) 186D TAM 
Subminiature 

Epoxy-Molded Chip R-Series (NR) T491 1950 TAO TE 49BC 267 
1930 TAJ YE 49MC 268 
2930 49SC 

Unencapsulated Chip C-Series (NC) T411 
T421 

Subminiature U-Series (NU) T322 1820 40CS 
Axial Leads 1880 

Molded Axials A-Series (NA) T322 1620 TAR 40CS TAC 
T310 1730 40ES 
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MOLDED ,MYLAR* CAPACITORS 
TYPE 111 

MOLDED IN RUGGED FLAME
RETARDANT MOLDING COMPOUND 

TINNED COPPERWELD LEADS 

1.625 t ,025 

I +1 i 
±.001 ,_1 -0 ! I 8 D 

T 
Nytronics Type 111 Capacitors were developed for applications requiring excellent 
capacitance stability, superior humidity, superior humidity resistance and high insu
lation resistance. The Capacitor element is non-inductively wound with mylar dielec
tric and extended ·foil. Molded construction is ideally suited for automatic insertion. 
Available either reel packaged or ammo packaged. 

CAPACITANCE 
Shall be within the specified limits when measured at a frequency of 1 kHz at +25°C. 

DISSIPATION FACTOR 
Shall not exceed 1 % when measured as above. 

INSULATION RESISTANCE 
Shall be a minimum of 50,000 megohms when measured at +250C and with rated voltage 
applied for 2 minutes. 

DIELECTRIC STRENGTH 
Shall withstand 2.5X rated voltage for one minute. 

OPERATING TEMPERATURE 
III -55°C to +S5°C at full rated voltage; derated linearly to 50% of rated voltage at 125°C. 

LIFE TEST 
Is 250 hours at +S50C and 150% of rated voltage or, at +1250C with 'S50C rated voltage applied. 
One failure in twelve allowed. 

MOISTURE RESISTANCE 
Capacitors shall meet the humidity requirements of MIL-STO·202E, Method 1060, 5 cycles. 

CAPACITY TOLERANCE SUFFIX 
J == ±5%; K == ±10%; M = ±20%. Other tolerances available on request. 

Intermediate Capacitance Values Available. 

• Dupont Trade Name 

*. Available in alternate A·a size. To order prefix number with AB. Example: AB111B123, 100 
VOC only. 

I 
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TYPE 111 
MOLDED POLYESTER 

CAPACITORS 

100 VOLTS DC WORKING 

.001 A 111B102K 

.0012 A 111B122K 

.0015 A 111B152K 

.0018 A ll1B182K 

.0022 A 111B222K 

.0027 A 111B272K 
,0033 A 111B332K 
.0039 A 111B392K 
.0047 A 111B472K 
.0056 A ll1B562K 
.0068 A ll1B682K 
.0082 A ll1B822K 
.01 A ll1B103K 
.012" B or A·B 111B123K 
.015" B or A·B 111B153K 
.018" B or A·B 111B183K 
.022" B or A·B 111B223K 
.027" Cor A·B 111B273K 
.033" Cor A·B ll1B333K 
.039 C ll1B393K 
.047 C ll1B473K 

200 VOLTS DC WORKING 
,001 A ll1C102K 
.0012 A ll1C122K 
.0015 A ll1C152K 
.0018 A 111C182K 
.0022 A 111C222K 
.0027 A ll1C272K 
.0033 A ll1C332K 
.00039 A l11C392K 
.0047 A ll1C472K 
.0056 A ll1C562K 
.0068 A ll1C682K 
.0082 A ll1C822K 
.01 B ll1C103K 
.012 B 111C123K 
.015 B ll1C153K 
.018 B 111C183K 
.022 B 111C153K 
.027 C 111C273K 
.033 C 111C333K 

400 VOLTS DC WORKING 
.001 A·B ll1E102K 
.0012 A·B ll1E122K 
.0015 A·B ll1E152K 
.0018 A·B ll1E182K 
.0022 A·B ll1E222K 
.0027 A·B 111E272K 
,0033 A·B illE332K 
.0039 A·B ll1E393K 
.0047 A·B ll1E472K 
.0056 C ll1E562K 
.0068 C ll1E682K 

600 VOLTS DC WORKING 
.001 A·B 111F102K 
.0012 A·B ll1F122K 
.0015 A·B ll1F152K 
.0018 A·B ll1F182K 
.0022 C ll1F222K 
.0027 C ll1F272K 
.0·033 C 111F332K 

CASE D L 
SIZE MAX MAX 

A .188 .440 
B .188 .697 
C ,219 .697 
A·B .219 .572 
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POLYESTER FILM CAPACITORS 
EXTENDED FOIL/FILM WRAP/EPOXY END FILL 
STYLE 107 -55°C TO +125°C 

ELECTRICAL AND ENVIRONMENTAL CHARACTERISTICS 
CAPACITANCE MEASUREMENTS 
Capacitors of 1.0 JLF or less shall be measured at a frequency of 1000 Hz. Capacitors greater 
than 1.0 JLF shall be measured at 60 Hz. The standard capacitance tolerance is 20%. Other 
tolerances are available upon request. 
Reference: M IL-STD-202, Method 305. 
TEMPERATURE CHARACTERISTICS 
The maximum change in capacitance from the measured value at +250 C shall be -6% at 
-55°C, and +15% at +125°C. 

DISSIPATION FACTOR 
When measured as specified in Paragraph I, the dissipation factor at +250 C shall not exceed 
0.6% for values up to 1.0 JLF and shall not exceed 1.0% for greater capacitance values. 

INSULATION RESISTANCE 
When measured at +25°C, and rated voltage (or 500 VDC, whichever is less), the insulation 
resistance shall be a minimum of 50,000 megohm-microfarads, but need not exceed 100,000 
megohms. The period of electrification shall not exceed two minutes. 
Reference: MIL-STD-202, Method 302. 

VOLTAGE DERATING 
The capacitors may be operated at full rated voltage from -55°C to +850 C, or with linear 
derating to 50% of rated voltage above +85°C with a maximum temperature of +125°C. 

VOLTAGE TEST 
When tested at +25°C, the capacitors shall withstand the indicated DC test voltages for a 
period of one minute: 
Terminal to terminal 200% of OC rating 

200% of DC rating Terminal to case (less than .235 diameter) 
Terminal to case (greater than .235 diameter) 
Reference: M IL-STD-202, Method 301. 

400% of DC rating or 2,000 VDC, whichever is less 

LIFE TESTING 
When tested for 1000 hours at 150% of the appropriate rated voltage for the test temperature, 
the capacitors shall exhibit no more than one failure in twelve pieces tested. Alternatively, an 
accelerated +1250 C test may be performed at the +850 C voltage rating for a period of 250 
hours. A failure is defined as: 
a) A capacitance change of more than 10% of its initial value; 
b) A dissipation factor greater than that specified in Paragraph 3; 
c) An insulation resistance less than V3 that specified in Paragraph 4; or 
d) A permanent open or short. 

VIBRATION 
The capacitors will meet or exceed in the vibration requirements of MIL-STD-202, Method 201. 

NYTRONICS CATALOG NUMBERING SYSTEM 
107 B 103 M 

Nytronics ~ta~Capacitanra- ~ Capacitance 
Style B = 100V In JLJLf. The first two digits are Tolerance 

C = 200V the significant figures, the third F = ±1 % 
E = 400V is the number of zeros. P = ±2% 
F = 600V J = ±5% 

K = ±10% 
M = ±20% 

Note: Special capacitance values, voltage ratings and sizes available to customer requirements. 

PHYSICAL SIZE TOLERANCES 
100 Volts DC & 200 Volts DC 

Up to .158 

DIAMETER .159 to .200 

Over .200 

LENGTH 

TINNED COPPERWELD LEADS 
No. 22 AWG. (.025) for cases up to .325 Dia. 
No. 20 AWG. (.032) for cases .326 thru 1.0 Dia. 
No. 18 AWG. (.040) for cases above 1.0 Dia. 

Lead Length: 1%/1 Min. 

+.032 
-.000 
+.040 
-.000 
+.050 
-.000 

+X. 
-0 

400 Volts DC 

Up to .218 

.219 to .500 

Over .500 

Also avai lable are the following styles with characteristics similar to Type 107. 

±.032 

±.046 

±.062 

+%, 
-X. 
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TVPE 107 
POL VESTER FILM 

CAPACITORS 

STANDARD RATINGS 
Icapacitance JLI I Dia. x Length Cat. No. 

100 VOLTS DC WORKING 
.001 .138 % 107BI02M 
.0015 .138 % 107B152M 
.0022 .138 % 107B222M 
.0033 .138 % 107B332M 
.0047 .138 % 107B472M 
.0068 .138 % 107B682M 
.0082 .138 :Yo 107B822M 
.01 .158 % 107BI03M 
.015 .158 2~2 107B153M 
.022 .158 ",4, 107B223M 
.027 .158 ,~ 107B273M 
.033 .158 ')1, 107B333M 
.047 .190 2~2 107B473M 
.068 .220 ')1, 107B683M 
.082 .265 21;5, 107B823M 
.1 .265 lJ1'6 107B104M 
.12 .300 3A 107B124M 
.15 .330 3A 107B154M 
.22 .350 1~, 107B224M 
. 27 .350 IX • 107B274M 
.33 .385 IX, 107B334M 
.39 .415 IX • 107B394M 
.47 .450 IX, 107B474M 
.56 .490 IX • 107B564M 
.68 .540 IX, 107B684M 
.82 . 570 IX • 107B824M 

1. .590 1~. 107B105M 
1.5 . 670 1~ • 107B155M 
1.8 .730 1~, 107B185M 
2.0 .700 1V2 107B205M 

200 VOLTS DC WORKING 
.001 .138 % 107CI02M 
.0015 .138 3A! 107C152M 
.0022 .138 3A! 107C222M 
.0033 .138 % 107C332M 
.0047 .138 % 107C472M 
.0068 .138 3A! 107C682M 
.0082 .138 % 107C822M 
.01 .158 3A! 107C103M 
.015 .158 21,4, 107C153M 
.022 .158 ",4, 107C223M 
.OZ7 .158 'J1, 107C273M 
.033 .158 71/a2 107C333M 
.047 .190 21;5, 107C473M 
.068 .220 ')1, 107C683M 
.082 .265 21,12 107C823M 
.1 .265 lX', 107CI04M 
.12 . 285 1~ • 107C124M 
.15 . 315 1~ • 107C154M 
.22 .325 IX, 107C224M 
.27 .350 1~, 107C274M 
.33 .390 1~, 107C334M 
.39 .415 1~, 107C394M 
.47 .450 1~, 107C474M 
.56 .490 1~, 107C564M 
.68 .540 1~, 107C684M 
.82 .580 1~, 107C824M 

1. .590 1~, 107C105M 
1.5 .680 1){, 107C155M 
1.8 .740 1){, 107C185M 
2.0 .750 lU, 107C205M 

400 VOLTS DC WORKING 
.001 .156 % 107E102M 
.0015 .156 % 107E152M 
.0022 .156 sA! 107E222M 
.0033 .156 % 107E332M 
.0047 .187 % 107E472M 
.0068 .218 % 107E682M 
.0082 .234 % 107E822M 
.01 . 250 5/ • 107El03M 
.015 .296 % 107E153M 
.022 .312 :Y4 107E223M 
. 027 .281 7/ • 107E273M 
.033 . 312 7/ • 107E333M 
.047 . 343 7/ • 107E473M 
.068 .375 1 107E683M 
.082 .406 1 107E823M 
.1 .421 1 107El84M 
.12 .468 1 107El24M 
.15 .468 IV4 107El54M 
.22 .546 1% 107E224M 
.27 .609 1% 107E274M 
.33 .593 1% 107E334M 
.39 .625 1% 107E394M 
.47 .671 1% 107E474M 
.56 .718 13/4 107E564M 
.68 .796 13/4 107E684M 
.82 . 812 17/ • 107E824M 

1. .812 2 107El05M 
1.5 .921 2V4 107El55M 
1.8 1.015 2V4 107E185M 
2.0 1.093 21/. 107E205M 

SpeCial capacitance values, tolerances and sizes are 
available on reQuest. 
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SUBMINIATURE CAPACITORS 
50, 80, 100 VDC 

I- 1.625 t L -+- 1.625 -I I Min. ±.050 -..1 Min. I 
, CJ~= 

'1 D ~.050 
@) 

LEAD WIRE SIZE 
AWG Diameter 
#24 ;280 & Under 
#22 .281·.532 
#20 Above .533 

OUTSTANDING FEATURES 
• Excellent Electrical Characteristics 
• Subminiature, Space Saving Sizes 
• Excellent Moisture Resistance 
• Self Healing 
• Excellent Shelf Life 
• Wide Operating Temperature Range 

CAPACITANCE 
Shall be measured at +25cC: For capacitance 
values equal to or less than 1 ,.F, the test fre
quency is 1 kHz, above 1 ,.F use 120 ~z. 

DISSIPATION FACTOR 
'Shall not exceed .75% when measured as 
. above. 

INSULATION RESISTANCE 
Shall be a minimum of 10,000 megohm X 
microfarads, need not exceed 30,000 meg· 
ohms when measured at +25°C and with 
rated voltage applied for two minutes. 

DIELECTRIC STRENGTH 
Shilll withstand 1.8 times rated voltage for 
2 minutes .without permanent breakdown. 

OPERATING TEMPERATURE 
-55°C to +S5°C at full rated voltage; derated 
linearly to 50% of rated voltage at + 125°C. 

LIFE T£ST 
250 hours at +85°C and 150% of rated volt· 
age. One'failure in 18 allowed. 

MOISTURE RESISTANCE 
Capacitors shall be subjected to 95% R.H. at 
+40oC for 500 hours. 
Capacitors shall be removed from the humid· 
ity chamber on completion. Surface of units 
shall be wiped dry then exposed to circulating 
air for four hours. No more than one failure 
in 12 units tested. 

-For values below .047 mId see 100 voc. 

CAPACITANCE 
TOLERANCE SUFFIX 

G = ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

CAP. 
MFD 

100 VDC 
0.01 
0.012 
0.015 
0.Dl8 
0.022 
0.027 
0.033 
0.039 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 

CATALOG 
NUMBER 

1848103 
1848123 
1848153 
1848183 
1848223 
1848273 
1848333 
1848393 
1848473 
1848563 
1848683 
1848823 
1848104 
1848124 
1848154 
1848184 
1848224 
1848274 
1848334 
1848394 
1848474 
1848564 
1848684 
1848824 
1848105 
1848125 
1848155 
1848185 
184~205 
184 225 
1848305 
1848335 
1848405 
1848475 
1848505 
184B605 
184B685 
1848805 
1848106 

DIA. 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.150 

.165 

.180 

.195 

.215 
.180 
.205 
.210 
.225 
.250 
.270 
.295 
.265 
.300 
.330 
.345 
.335 
.390 
.410 
.380 
.410 
.425 
.465 
.495 
.535 
.595 

LENGTH I 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.780 
.780 
.780 
.900 
.900 
.900 
.900 
.900 
.900 
.900 

'A·1146 For manufacturers' sales offices, see yellow pages 

CAP. 
MFD 

50 VDC* 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 
12.0 
15.0 
18.0 
20.0 
25.0 
30.0 
35.0 
50.0 

80 VDC* 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 

10.0 
12.0 
15.0 
18.0 

TYPE 184 
METALLIZED 
POLYESTER 

CATALOG 
NUMBER 

184A473 
184A563 
184A683 
184A823 
184A104 
184A124 
184A154 
184A184 
184A224 
184A274 
184A334 
184A394 
184A474 
184A564 
184A684 
184A824 
184A105 
184A125 
184A155 
184A185 
184A205 
184A225 
184A305 
184A335 
184A405 
184A475 
184A505 
184A605 
184A685 
184A805 
184A106 
184A126 
184A156 
184A186 
184A206 
184A256 
184A306 
184A356 
184A506 

184Y473 
184Y563 
184Y683 
184Y823 
184Y104 
184Y124 
184Y154 
184Y184 
184Y224 
184Y274 
184Y334 
184Y394 
184Y474 
184Y564 
184Y684 
184Y824 
184Y105 
184Y125 
184Y155 
184Y185 
184Y205 
184Y225 
184Y305 
184Y335 
184Y405 
184Y475 
184Y505 
184Y605 
184Y685 
184Y805 
184Y106 
184Y126 
184Y156 
184Y186 

DIA. 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.14D 

.150 

.160 

.175 

.185 

.205 

.220 
.240 
.200 
.22D 
.240 
.255 
.265 
.260 
.270 
.295 
.320 
.330 
.335 
.355 
.385 
.425 
.395 
.440 
.480 
.505 
.520 
.565 
.610 
.730 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.140 

.160 

.175 

.190 

.160 

.175 

.185 

.205 

.220 

.240 

.260 

.290 

.305 

.280 

.290 

.340 

.355 

.390 

.420 

.430 

.470 

.395 

.430 

.480 

.525 

.585 

.635 

1500 

LENIITH I 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.1l80 
.780 
.780 
.780 
.780 
.900 
.900 
.900 
.900 

1.08 
1.08 
1.08 
1.08 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.680 

.680 

.680 

.680 

.680 

.680 

.680 

.680 

.680 

.900 

.900 

.900 

.900 

.900 

.900 
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POLYESTER TAPE WRAP CASE/EPOXY ENDFILL 

Type 185 Capacitors feature extremely small size, light weight, and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV Power Supplies and Electrostatic copiers. Also 
ideal for Potting or Encapsulating in Electronic Sub-Assemblies, Power Supplies, etc. 

CAPACITANCE 
Measurements shall be made at 1000 Hz for capacitance values thru 1. MFD and at 60 Hz for 
values over 1. MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is ±20% (M). Closer tolerances available upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1 % when measured at 25°C. Measurements shall be made 
at 1000 Hz for capacitance values thru 1. MFD and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°C, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to +1250 C. 

LIFE TEST 
Capacitors shall withstand a life test of 250 hours at 125°C, with 140% of the 125°C rated DC 
voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in series 
with the capacitor. 

VOLTAGE DERATING 
These capacitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 85°C, see below. 

VIBRATION 
Capacitors shall withstand a vibration test per Method 204, Test Condition B of MIL-STD-202 as 
modified by MIL-C-27287. After test, the I.R. will be equal to or greater than '/3 of the initial 
requirement. 

HUMIDITY TEST 
These capacitors shall meet the humidity test requirements of MIL-STD-202, Method 103, Test 
Condition B. After testing the I.R. will be equal to or greater than '/3 fo the initial requirement. 

1.75 t+·~62:r 1.75 LEAD GAUGE 

I 1 1 D 1'+.050 
Body Length AWG 

MIN MIN 
.530 & Less 24 

a D ® .650 thru 1.062 22 , 
1.170 thru 2.00 20 
Greater than 2.00 18 

LEAD MATERIAL: 
VOLTAGE RATING Tinned copperweld wire shall 

AS A FUNCTION .OF TEMPERATURE withstand mechanical test 
120 as specified in paragraph 3.4 

of EIA Standard RS-164A 

'" 100 
'" '\ ~ .... 80 0 
> I\. >-
i:5 SO 
'-' CAPACITY TOLERANCE SUFFIX 

'" F = ± 1% '" 40 "- = ± 2% P 
20 J =± 5% 
-SO -40 -20 0 20 40 SO 80 100 120 K =±10% 

TEMPERATURE IN °C M = ±20% 

EEM 1988 For manufacturers' sales offices, see yellow pages 

TYPE 185 
METALLIZED 
POLYESTER 

CAPACITORS 

I CAP MFD CAT. No. DIA_ 

200 VOLTS DC WORKING 
.010 185CI03 .150 
.012 185C123 .150 
.015 185C153 .150 
.018 185C183 .160 
.022 185C223 .170 
.027 185C273 .lS0 
.033 185C333 .150 
.039 18SC393 .155 
.047 185C473 .170 
.056 18SCSS3 .180 
.068 185C683 .190 
.082 185C823 .215 
.10 185C104 .230 
.12 185C124 .250 
.15 185C154 .270 
.18 185C184 .240 
.22 185C224 .265 
.27 185C274 .290 
.33 185C334 .320 
.39 185C394 .300 
.47 185C474 .325 
.56 185C564 .350 
.68 185C684 .385 
.82 185C824 .420 

1.0 185C10S .410 
1.2 185C125 .390 
1.5 185C155 .430 
1.8 185C185 .470 
2.0 185C205 .490 
3.0 18SC305 .600 
4.0 185C405 .610 
5.0 185C505 .600 
6.0 185C605 .670 
8.0 18SC80S .710 

10.0 185CI06 .790 

400 VOLTS DC WORKING 
.010 185E103 .150 
.012 185E123 .150 
.015 185E153 .150 
.018 185E183 .170 
.022 185E222 .180 
.027 185E273 .220 
.033 185E333 .220 
.039 185E393 .230 
.047 185E473 .250 
.05S 185E563 .270 
.068 185E683 .240 
.082 185E823 .260 
.10 185E104 .280 
.12 185E124 .260 
.15 185E154 .290 
18 185E184 .320 
.22 185E224 .350 
.27 185E274 .390 
.33 185E334 .380 
.39 185E394 .410 
.47 185E474 .450 
.56 185E564 .420 
.68 185ES84 .4S0 
.82 185E824 .500 

1.0 185E10S .550 
1.2 185E125 .530 
1.5 18SE1S5 .S90 
1.8 185E185 .580 
2.0 185E20S .SSO 
3.0 185E305 .S80 
4.0 185E405 .780 
S.O 185E505 .870 

600 VOLTS DC WORKING 
.010 18SF103 .180 
.012 185F123 .200 
.015 185F153 .220 
.018 185F183 .230 
.022 185F223 .250 
.027 185F273 .230 
.033 185F333 .250 
.039 185F393 .265 
.047 185F473 .250 
.056 185F563 .270 
.068 185F683 .290 
.082 185F823 .330 
.10 185F104 .320 
.12 185F124 .350 
.15 185F154 .390 
.18 185F184 .420 
.22 185F224 .390 
.27 185F274 .430 
.33 185F334 .470 
.39 185F394 .510 
.47 185F474 .500 
.56 185F564 .540 
.68 185FS84 .590 
.82 185F824 .590 

1.0 185F105 .S50 
1.2 185F125 .700 
1.5 185F155 .780 
1.8 185F185 .850 
2.0 185F205 .830 

1500 

LENGTH 

.400 

.400 

.400 

.400 

.400 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.530 

.680 

.680 

.680 

.S80 

.780 

.780 

.780 

.780 

.780 

.950 
1.170 
1.170 
1.170 
1.170 
1.170 
1.450 
1.700 
1.700 
1.940 
1.940 

.530 

.530 

.530 
.S30 
.530 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.780 
.780 
.780 
.780 
.780 
.950 
.950 
.950 

1.170 
1.170 
1.170 
1.170 
1.450 
1.450 
1.700 
1.940 
1.940 
1.940 
1.940 

.530 

.530 

.530 

.530 

.530 

.S80 

.S80 

.680 

.780 

.780 

.780 

.780 

.950 

.950 

.950 

.950 
1.170 
1.170 
1.170 
1.170 
1.450 
1.450 
1.450 
1.700 
1.700 
1.700 
1.700 
1.700 
1.940 
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METALLIZED POLYESTER CAPACITORS TYPE 189 FILM WRAP I 
EPOXY END FILL -55°C TO +125°C 

Type 189 Capacitors features extremely small size, light weight and self clearing 
metallized construction which virtually eliminates catastrophic failures. Well suited 
for Voltage Multiplier Circuits in TV power supplies and Electrostatic copiers. Also 
ideal for Potting or encapsulating in Electronic Sub assemblies, Power supplies, etc. 

CAPACITANCE 
Measurements shall be made at 1000 cycles per second for capacitance values thru 1. MFO 
and at 60 cycles per second for values over .1. MFD. 

CAPACITANCE TOLERANCE 
Standard capacitance tolerance is ±20% 1M). Closer tolerances available upon request. 

DISSIPATION FACTOR 
The dissipation factor shall not exceed 1% when measured at 25°C. Measurements shall be 
made at 1000 Hz for capacitance values thru 1. MF and at 60 Hz for higher values. 

TEST VOLTAGE 
Capacitors shall withstand 200% of rated DC voltage for one minute at 25°, with the charging 
and discharge current limited to a maximum of 1. Ampere. 

OPERATING TEMPERATURES 
-55°C to +125°C. 

LIFE TEST 
CapaCitors shall withstand a life test of 250 hours at 125°C, with 140% of the 125°C rated 
DC voltage applied. A resistance of one ohm per volt of applied voltage shall be inserted in 
series with the capacitor. 

VOLTAGE DERATING 
These capaCitors will operate as full DC voltage ratings at 85°C. For operation at temperatures 
above 850 C, see Figure 4. 

VIBRATION 
Capacitors shall withstand a vibration test per Method' 204, Test condition B of M IL·STD-202B 
as modified by MIL·C-27287. 

HUMIDITY TEST 
These capacitors shall meet the humidity test requirements of MIL·STO-202 Method 103B, test 
condition B. After testing the I.R. will be equal to or greater than 1/3 of the initial requirement. 

1% +1 
-0 

Lead Sizes 
Nom. Body Length 
Thru .530 

Lead Dia. 
.020 
.025 

600 VOLTS DC WORKING 
.0lO .12 .25 .53 
.012 .13 .26 .53 
.015 .15 .28 .53 
.018 .17 .30 .53 
.022 .19 .32 .53 
.027 .21 .34 .53 
.033 .24 .37 .53 
.039 .21 .34 .65 
.047 .24 .37 .65 
.056 .22 .35 .78 
.068 .25 .38 .78 
.082 .27 .40 .78 
.10 .30 .43 .78 
.12 .32 .48 .78 
.15 .36 .52 .78 
.18 .33 .49 .97 
.22 .37 .53 .97 
.27 .36 .52 1.17 
.33 .40 .56 1.17 
.39 .44 .60 1.17 
.47 .49 .65 1.17 
.56 .41 .57 1.68 
.68 .45 .61 1.68 
.82 .51 .67 1.68 

1.0 .58 .74 1.68 
1.2 .64 .80 1.68 
1.5 .73 .89 1.68 
2.0 .69 .89 2.25 
2.5 .80 1.00 2.25 
3.0 .87 1.07 2.25 

189FI03M 
189F123M 
189FI53M 
189FI83M 
189F223M 
189F273M 
189F333M 
189F393M 
189F473M 
189F563M 
189F683M 
189F823M 
189F104M 
IB9F124M 
IB9Fl54M 
189F184M 
IB9F224M 
189F274M 
IB9F334M 
I 89F394M 
IB9F474M 
189F564M 
189F684M 
IB9F824M 
189FlO5M 
189FI25M 
IB9FI55M 
IB9F205M 
189F255M 
189F305M .650 thru .970 

Above.970 . 032 INTERMEDIATE VALUES AVAILABLE • 
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TYPE 189 
POLYESTER 

CAPACITORS 

I C':~~~j.1 Thi.k .... 1 Widltl I Le ..... 

100 VOLTS DC WORKING 
.010 .10 .20 .40 
.012 .10 .20 .40 
.015 .10 .20 .40 
.018 .10 .20 .40 
.022 .10 .20 .40 
.027 .10 .20 .40 
.033 .10 .20 .40 
.039 .10 .20 .40 
.047 .10 .22 .40 
.056 .11 .24 .40 
.068 .10 .20 .53 
.082 .10 .20 .53 
.10 .10 .20 .53 
.12 .10 .23 .53 
.15 .12 .25 .53 
.18 .14 .27 .53 
.22 .17 .30 .53 
.27 .19 .32 .53 
.33 .21 .34 .53 
.39 .24 .37 .53 
.47 .21 .34 .65 
.56 .23 .36 .65 
.68 .27 .40 .65 
.82 .24 .37 .78 

1.0 .26 .42 .78 
1.2 .29 .45 .78 
1.5 .33 .49 .78 
2.0 .32 .48 .97 
2.5 .36 .52 .97 
3.0 .35 .51 1.17 
3.5 .38 .54 1.17 
4.0 .41 .57 1.17 
4.5 .44 .60 1.17 
5.0 .47 .63 1.17 
6.0 .52 .68 1.17 
8.0 .46 .62 1.68 

10.0 .53 .69 1.68 

200 VOLTS DC WORKING 
.010 .10 .20 .40 
.012 .10 .20 .40 
.015 .10 .20 .40 
.018 .13 .23 .40 
.022 .13 .26 .40 
.027 .10 .20 .53 
.033 .12 .22 .53 
.039 .12 .25 .53 
.047 .13 .26 .53 
.056 .14 .27 .53 
.068 .16 .29 .53 
.082 .18 .31 .53 
.10 .20 .33 .53 
.12 .22 .35 .53 
.15 .26 .39 .53 
.18 .24 .37 .65 
.22 .26 .39 .65 
.27 .24 .37 .78 
.33 .27 .40 .78 
.39 .30 .43 .78 
.47 .33 .46 .78 
.68 .37 .50 .78 
.68 .32 .48 .97 
.82 .35 .51 .97 

1.0 .35 .51 1.17 
1.2 .38 .54 1.17 
1.5 .43 .59 1.17 
2.0 .52 .68 1.17 
2.5 .46 .62 1.68 
3.0 .49 .65 1.68 
3.5 .54 .70 1.68 
4.0 .58 .74 1.68 
4.5 .62 .78 1.68 
5.0 .64 .84 1.68 
6.0 .70 .90 1.68 
8.0 .84 1.04 1.68 

10.0 .75 .95 2.25 

400 VOLTS DC WORKING 
.010 .14 .24 .40 
.012 .10 .23 .53 
.015 .11 .21 .53 
.018 .12 .22 .53 
.022 .12 .25 .53 
.027 .13 .26 .53 
.033 .15 .28 .53 
.039 .17 .30 .53 
.047 .19 .32 .53 
.056 .21 .34 .53 
.068 .23 .36 .53 
.082 .26 .39 .53 
.10 .23 .36 .65 
.12 .25 .38 .65 
.15 .24 .37 .78 
.18 .26 .39 .78 
.22 .30 .43 .78 
.27 .33 .46 .78 
.33 .36 .52 .78 
.39 .33 .49 .97 
.47 .37 .53 .97 
.56 .34 .50 1.17 
.68 .38 .54 1.17 
.82 .43 .59 1.17 

1.0 .48 .84 1.17 
1.2 .54 .70 1.17 
1.5 .46 .62 1.68 
2.0 .54 .70 1.68 
2.5 .60 .60 1.68 
3.0 .67 .87 1.68 
3.5 .73 .93 1.68 
4.0 .78 .98 1.68 
4.5 .69 .89 2.25 
5.0 .75 .95 2.25 

1500 

I Cat. No. I 
189BI03M 
189BI23M 
189BI53M 
189BI83M 
189B223M 
189B273M 
189B333M 
189B393M 
I 
I 

I 23M 
189BI04M 
189BI24M 
189BI54M 
189BI84M 
189B224M 
189B274M 
189B334M 
189B394M 
189B474M 
189B564M 
1898684M 
189B824M 
189BI05M 
189B125M 
189BI55M 
189B205M 
189B255M 
189B305M 
189B355M 
189B405M 
189B455M 
189B505M 
189B605M 
189B805M 
189BI06M 

189CI03M 
189C123M 
189C153M 
189CI83M 
189C223M 
189C273M 
189C333M 
189C393M 
189C473M 
189C563M 
189C683M 
189C823M 
189CI04M 
189C124M 
189CI54M 
189CI84M 
189C224M 
189C274M 
189C334M 
189C394M 
189C474M 
189C564M 
189C684M 
189C824M 
189CI05M 
189CI25M 
189C155M 
189C205M 
189C255M 
189C305M 
189C355M 
189C405M 
189C455M 
189C505M 
189C605M 
189C80SM 
189CI06M 

189E103M 
189El23M 
189E153M 
189E183M 
189E223M 
189E273M 
189E333M 
189E393M 
189E473M 
189E563M 
189E683M 
189E823M 
189E104M 
189E124M 
189EI54M 
189E184M 
189E224M 
189E274M 
189E334M 
189E394M 
189E474M 
189E564M 
189E684M 
189E824M 
189E105M 
189EI25M 
189EI55M 
189E205M 
189E255M 
189E305M 
189E355M 
189E405M 
189E455M 
189E505M 

EEM 1988 



SUBMINIATURE CAPACITORS 
50, 80, 100 VDC 

1 D ~±.050 
@ 

LEAD WIRE SIZE 
AWG Diameter 
#24 .280 & Under 
#22 .281·.532 
#20 Above .533 

OUTSTANDING FEATURES 
• Excellent Electrical Characteristics 
• Subminiature, Space Saving Sizes 
• Excellent Moisture Resistance 
• Self Healing 
• Excellent Shelf Life 
• Wide Operating Temperature Range 

CAPACITANCE 
Shall be measured at +25°C. For capacitance 
values equal to or less than 1 ,.F, the test fre· 
quency is 1 kHz, above 1 ,.F use 120 Hz. 

DISSIPATION FACTOR 
Shall not exceed .30% when measured as 
above. 

INSULATION RESISTANCE 
Shall be a minimum of 50,000 megohm X 
microfarads, need not exceed 200,000 meg· 
ohms when measured at + 25°C and with 
rated voltage applied for two minutes. 

DIELECTRIC STRENGTH 
Shall withstand 1.8 times rated voltage for 
2 minutes without permanent breakdown. 

OPERATING TEMPERATURE 
-55°C to +125°C at full rated voltage. 

LIFE TEST 
250 hours at + 125°C and 150% of rated volt· 
age. One failure in 18 allowed. 

MOISTURE RESISTANCE 
Capacitors shall be subjected to 95% R.H. at 
+4QOC for 500 hours. 
Capacitors shall be removed from the humid· 
ity chamber on completion. Surface of units 
shall be wiped dry then exposed to circulating 
air for four hours. No more than one failure in 
12 units tested. 

CAPACITANCE 
TOLERANCE SUFFIX 

G= ±2% 
J = ±5% 
K = ±10% 
M = ±20% 

CAP. 
MFD 

100 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.S 
8.0 
9.0 

10.0 

CATALOG 
NUMBER 

1948473 
1948563 
1948683 
1948823 
1948104 
1948124 
1948154 
1948184 
1948224 
1948274 
1948334 
1948394 
1948474 
1948564 
1948684 
1948824 
1948105 
1948125 
1948155 
1948185 
1948205 
1948225 
1948305 
1948335 
1948405 
1948475 
1948505 
1948605 
1948685 
1948805 
194B905 
1948106 

DIA. 

.140 

.140 

.140 

.140 

.140 

.140 

.160 

.175 

.190 

.210 

.230 

.210 

.230 

.250 

.270 

.295 

.325 

.330 

.365 

.340 

.360 

.375 

.435 

.455 

.430 
.465 
.475 
.520 
.555 
.600 
.635 
.670 

LENGTH I 
.400 
.400 
.400 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.680 
.680 
.680 
.680 
.680 
.680 
.780 
.780 
.900 
.900 
.900 
.900 
.900 

1.205 
1.205 
1.205 
1.205 
1.205 
1.205 
1.205 
1.205 
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TYPE 194 
METALLIZED 

POLYCARBONATE 

CAP. 
MFD 

50 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 
9.0 

10.0 
12.0 
15.0 
20.0 
25.0 
30.0 

80 VDC 
0.047 
0.056 
0.068 
0.082 
0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0'.82 
1.00 
1.2 
1.5 
1.8 
2.0 
2.2 
3.0 
3.3 
4.0 
4.7 
5.0 
6.0 
6.8 
8.0 
9.0 

10.0 
12.0 
15.0 

CATALOG 
NUMBER 

194A473 
194A563 
194A683 
194A823 
194A104 
194A124 
194A154 
194A184 
194A224 
194A274 
194A334 
194A394 
194A474 
194A564 
194A684 
194A824 
194A105 
194A125 
194A155 
194A185 
194A205 
194A225 
194A305 
194A335 
194A405 
194A475 
194A505 
194A605 
194A685 
194A805 
194A905 
194A106 
194A126 
194A156 
194A206 
194A256 
194A306 

194Y473 
194Y563 
194Y683 
194Y823 
194Y104 
194Y124 
194Y154 
194Y184 
194Y224 
194Y274 
194Y334 
194Y394 
194Y474 
194Y564 
194Y684 
194Y824 
194Y105 
194Y125 
194Y155 
194Y185 
194Y205 
194Y225 
194Y305 
194Y335 
194Y405 
194Y475 
194Y505 
194Y605 
194Y685 
194Y805 
194Y905 
194Y106 
194Yl26 
194Yl56 

DIA. 

.140 

.140 

.140 
.140 
.140 
.160 
.160 
.160 
.170 
.190 
.200 
.170 
.180 
.200 
.220 
.240 
.260 
.240 
.260 
.290 
.305 
.320 
.345 
.360 
.340 
.365 
.375 
.410 
.435 
.430 
.460 
.480 
.530 
.550 
.630 
.710 
.770 

.140 

.140 

.140 
.140 
.140 
.165 
.180 
.195 
.215 
.235 
.255 
.210 
.230 
.250 
.270 
.250 
.275 
.300 
.330 
.335 
.355 
.370 
.365 
.385 
.420 
.455 
.430 
.470 
.500 
.540 
.570 
.600 
.610 
.685 

1500 

LENGTH I 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.530 

.530 

.530 

.530 

.530 

.530 

.680 

.680 

.680 

.680 

.680 

.780 

.780 

.900 

.900 

.900 

.900 

.900 
1.08 
1.08 
1.08 
1.08 
1.205 
1.205 
1.205 
1.205 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.530 

.530 

.530 

.530 

.680 

.680 

.680 

.680 

.780 

.780 

.900 

.900 

.900 

.900 

.900 
1.08 
1.08 
1.08 
1.08 
1.08 
1.08 
1.205 
1.205 
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TYPICAL CURVES 
184 -194 

TYPICAL TEMPERATURE' CHARACTERISTICS FOR METALLIZED 
POLYESTER CAPACITORS - TYPE 184 

(.) 
o on 
'" 

AVERAGE CAPACITANCE CHANGE 
VS. 

TEMPERATURE'AT 1000 Hz 

AVERAGE DISSIPATION FACTOR 
VS. 

TEMPERATURE AT 1000 Hz 
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TYPE 187 
POLYPROPYLENE 
CAPACITORS 
EXTENDED FOIL/FILM WRAP/ 
EPOXY ENDFILL 

ELECTRICAL SPECIFICATIONS 

CAPACITANCE 
Shall be within the specified limits when measured at 1 kHz at +25°C. 

DISSIPATION FACTOR 
Shall not exceed .1 % when measured as above. 

INSULATION RESISTANCE 
When measured at +25°C and with rated voltage applied for 2 minutes, 
shall be a minimum 250,000 megohms/mfd; need not exceed 500,000 
megohms. 

DIELECTRIC STRENGTH 
Shall withstand 200% of rated voltage for 1 minute. 

OPERATING TEMPERATURE 
+2 

+1 
- 55°C to + lO5°C at full rated voltage. 

LIFE TEST 
o 

250 hours, at lO5°C with 140% of rated voltage applied. One failure in -1 
twelve shall be permitted. 

HUMIDITY RESISTANCE 
-2 

Meets the requirements of MIL-STD-202, Method 103B, Test Condition -3 
B. After test the I.R. will be equal to or greater than 1/3 of the initial 
requirement. 

LEAD PULL & BEND TEST 
Capacitors will withstand a 5 pound pull test and bend test as de
scribed in RS-164. 

CAPACITY 100 VDe 200 voe 
MFD. CATALOG NO. D MAX. L MAX. CATALOG NO. 
.001 1878102_ .218 .625 187C102_ 
.0012 1878122_ .218 .625 187C122_ 
.0015 187815L- .218 .625 187C15L-
.0018 1878182_ .218 .625 187C18L-
.0022 1878222_ .218 .625 187C222 
.0027 1878272_ .218 .625 187C27L-
.0033 1878332_ .218 .625 187C332_ 
.0039 1878392_ .218 .625 187C392_ 
.0047 1878472_ .218 .625 187C47L-
.0056 1878562_ .218 .625 187C562_ 
.0068 1878682_ .218 .625 187C68L-
.0082 1878822_ .218 .625 187C822_ 
.01 1878103_ .218 .625 187C103_ 
.012 1878123_ .218 .625 187C123_ 
.015 1878153_ .235 .625 187C153_ 
.018 1878183_ .250 .625 187C183_ 
.022 1878223_ .265 .625 187C223_ 
.027 1878273_ .285 .625 187C273_ 
.033 1878333_ .320 .625 187C333_ 
.039 1878393_ .345 .625 187C393 1---- ----
.047 1878473_ .300 .750 187C473_ 
.056 1878563_ .325 .750 187C563_ 
.068 1878683_ .345 .812 187C683_ 
.082 1878823_ .345 .812 187C823_ 
.1 1878104_ .410 .812 187C104_ 
.12 1878124_ .425 .812 187C124_ 
.15 187B154_ .425 .937 187C154_ 
.18 1878184_ .425 .937 187C184_ 
.22 187B224_ .450 .937 187C224_ 
.27 

"'.m~r '00 

1.125 187C274 
-~~~---

r--i87B334_ .490--.33 1.125 187C334_ 
.39 187B394_ .490 1.250 187C394_ 
.47 187B474_ .540 1.250 187C474_ 
.56 187B564_ .585 

I 

1.250 187C564_ 
.68 1878684_ .635 1.250 187C684_ 
.82 187B824_ I .685 1.250 187C824_ 

1. 187B105_ .760 1.250 187C105 

LEAD WIRE SIZE 
AWG DIAMETER MAX. 
#22 .40 & Under 
#20 .401 Thru 1.0 
#18 Above 1.0 

TYPE 187 
POL YPROPYLENE 

CAPACITORS 

CAPACITY TOLERANCE SUFFIX 
F = ± 1% 
p = ± 2% 
J = ± 5% 
K = ±10% 
M = ±20% 

1500 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

~ - ---~ ...... r-.... 
......... r-.... 

.......... 

-50 -25 o +25 +50 +85 +100 +120 

TEMPERATURE IN DEGREES CENTIGRADE 
Other capacitance values and voltage ratings available upon request. 

400 VOC 
o MAX_ L MAX. CATALOG NO. o MAX. L MAX. 
.218 .625 187ElOL- .218 .625 
.218 .625 187E122_ .218 .625 
.218 .625 187E152_ .218 .625 
.218 .625 187E182_ .218 .625 
.218 .625 187E22L- .218 .625 
.218 .625 187E272_ .218 .625 
.218 .625 187E332_ .218 .625 
.218 .625 187E392_ .218 .625 
.218 .625 187E472_ .218 .625 
.218 .625 187E562_ .240 .625 
.218 .625 187E682_ .255 .625 
.218 .625 187E822_ .235 .687 
.232 .625 187E103_ .255 .687 
.245 .625 187E123_ .280 .687 
.242 .687 187E153_ .310 .687 
.255 .687 187E183_ .340 .687 
.265 .687 187E223_ .360 .687 
.316 .687 187E273_ .395 .687 
.320 .687 187E333_ .370 .812 
.358 .687 187E393 .395 .812 
.330 .812 187E473_ .435 .812 
.354 .812 187E563_ .465 .812 
.385 .812 187E683_ .450 .937 
.415 .812 187E823_ .480 .937 
.415 .937 187E104_ .530 .937 
.450 .937 187E124_ .495 1.250 
.495 .937 187E154_ .545 1.250 
.530 .937 187E184 _ .605 1.250 
.520 1.125 187E224_ .655 1.250 
.575 1.125 187E274_ .630 1.500 
.635 1.125 187E334_ .690 1.500 
.635 1.250 187E394_ .740 1.500 
.690 1.250 187E474_ .810 1.500 
.660 1.500 187E564_ .870 1.500 
.720 1.500 187E684_ .860 1.750 
.720 1.750 187E824_ .950 1.750 
.770 1.750 187E105_ 1.040 1.750 
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TYPE 191 
METALLIZED 
POLYPROPYLENE 
CAPACITORS 

FOR SWITCHED-MODE 
POWER SUPPLIES 

PERFORMANCE FEATURES: 
• Operating temperature range - 55°C to + 105°C 
• Flame retardant wrap/fill 
• Rated for usage 20 to 100 kHz 
• High current capability 
• Very low ESR 

CAPACITANCE 
Shall be within specified tolerance when measured at 1 kHz/25°C. 

DISSIPATION FACTOR 
Shall be less than .1 % when measured as above. 

INSULATION RESISTANCE 

TYPE 191 
METALLIZED 

POLYPROPYLENE 
CAPACITORS 

r- lMi~O t L =T lMi~? 1 

1500 

Shall be greater than 200,000 megohm-microfarads but need not 
exceed 400,000 megohms at 25°C. 

, Q 7 ' 
TINNED SOLID COPPER WIRE 

DIELECTRIC STRENGTH 
Shall withstand two times rated voltage for two minutes without 
permanent breakdown. 

CAPACITANCE TYPE D 
MFD 191 +.062 

1.0 BI05_* .469 

2.0 B205_ .550 
3.0 B305_ .660 

5.0 B505_ .670 

1.0 C105_ .450 
2.0 C205_ .637 

3.0 C305_ .700 

1.0 .670 

All dimensions in inches. 

L 
+.062 

100VDC 

.750 

.937 

.937 

1.250 

200VDC 

1.250 
1.250 

1.500 

400VDC 

1.500 

LEAD 
AWG 

20 

20 
18 

18 

20 

18 

18 

18 

'CAPACITANCE TOLERANCE SUFFIX 
J ~ =5°'0 
K ~ =100

" 

M = ::::20"10 

ESR LIMIT mfl 
@ 100 kHz 

15 

12 
11 
10 

17 

15 

13 

19 

I MAX 
25°C 

AMPS 

8.5 

10.0 
11.0 
12.0 

9.0 

11.0 
12.0 

9.0 

I MAX 
85°C 

RMS 

4.2 

5.0 
6.0 

6.5 

4.6 

5.5 

6.5 

5.5 

Type 191 capacitors are especially designed for input filter, D.C. blocking and output filter applications in high frequency sWitched-mode power 

supplies. 
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1500 CAPACITORS 

POLYESTER TAPE WRAP CASE/EPOXY ENDFILL 

Type 192 Capacitors feature small size, excellent stability, high insulation resis
tance, low dissipation factor and good humidity resistance. These properties make 
them ideal for use in timing and integrating circuitry. 

CAPACITANCE 
Shall be within specified tolerance when measured at 1 KHz for values thru 1 MFD and at 60 Hz 
for values above 1 MFD. 

DISSIPATION FACTOR 
Less than .1 % when measured as above at 25°C. 

DIELECTRIC STRENGTH 
1.5 X rated voltage for one minute through a limiting resistance of 100 ohms/volt. 

INSULATION RESISTANCE 
Minimum values. 

Temperature 

Megohms 
X Microfarads 

Need Not Exceed 
(Megohms) 

+25°C 

100,000 

200,000 

+85°C 

5,000 

10,000 

Measured After Two Minutes Electrification 
At Rated Vo Itage 

TEMPERATURE RANGE 

+ 105°C 

500 

1000 

- 55°C to +8SoC at rated voltage to lOsoC with SO% voltage derating. 

HUMIDITY 
Will meet the test requirements of MIL-STD-202, Method 103B, Test Condition B. After testing 
the I.R. will be equal to or greater than '/3 of the initial requirements. One failure in 12 
permitted. 

LIFE TEST 
250 hours at 85°C with 140% of rated voltage applied. A resistance of one ohm per volt shall 
be inserted in series with each capacitor. One failure in 12 shall be permitted. 

MIN 

11.75 t +062 =t 1 
====IQ D== 

MIN 

1.75 D TOLERANCE 
.249 and Under 
.250 thru .SOO 
.501 thru 1.000 

+.032 
+.046 
+.062 

LEAD GAUGE CAPACITY TOLERANCE SUFFIX 
Body Length AWG 
.530 and Less 24 
.650 thru 1.062 22 
1.187 thru 2.00 20 
Greater Than 2.00 18 

TYPICAL CAPACITANCE CHANGE 
WITH TEMPERATURE IN PERCENT 

+2 

+1 

-1 

-2 

-3 

~ ~ 

-50 

-

-25 

-r-- -........ 

+25 +50 
DEGREES CENTIGRADE 

F = ± 1% 
P = :±: 2 % 

J = ± 5% 
K = ±10% 
M = ±20% 

-......... 
........ 

LEAD MATERIAL: 
Tinned copperweld wire shall 
withstand mechanical test 
as specified in Paragraph 3.4 
of EIA Standard RS-164A 

+85 +10~ 
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TYPE 192 
METALLIZED 

POLYPROPYLENE 
CAPACITORS 

I CAP MFD CAT No. DIA. 

100 VOLTS DC WORKING 
.010 1928103 .156 
.012 1926123 .156 
.015 1926153 .156 
.018 1926183 .172 
.022 1926223 .172 
.027 1926273 .188 
.033 1928333 .203 
.039 1926393 .203 
.047 1926473 .219 
.056 1926563 .234 
.068 1926683 .219 
.082 1926823 .234 
.10 1928104 .250 
.12 1926124 .266 
.15 1926154 .250 
.18 1926184 .266 
.22 1928224 .297 
.27 1926274 .328 
.33 1928334 .297 
.39 1926394 .312 
.47 1926474 .344 
.56 1926564 .375 
.68 1926684 .359 
.82 1926824 .391 

1.0 1926105 .422 
1.2 1926125 .415 
1.5 1926155 .453 
2.0 1928205 .516 
3.0 1926305 .531 
4.0 1926405 .609 
5.0 1926505 .672 
6.0 1928605 .670 
8.0 1928805 .750 

10.0 1928106 .828 
12.0 1928126 .828 
15.0 1926156 .922 

200 VOLTS DC WORKING 
.0lD 192CI03 .160 
.012 192C123 .170 
.015 192C153 190 
.018 192C183 .165 
.022 192C223 .180 
.027 192C273 .195 
.033 192C333 .210 
039 192C393 .195 

.047 192C473 .215 

.056 192C563 .230 

.068 192C683 .250 

.082 192C823 .225 

.10 192CI04 .245 

.12 192C124 .265 

.15 192C154 .295 

.18 192C184 .285 

.22 192C224 .310 

.27 192C274 .340 

.33 192C334 .370 

.39 192C394 .360 

.47 192C474 .395 

.56 192C564 .425 

.68 192C684 .465 

.82 192C824 .440 
1.0 192CI05 .480 
1.2 192C125 .525 
1.5 192C155 .580 
2.0 192C205 .670 
3.0 192C305 .720 
4.0 192C405 .825 
5.0 192C505 .830 
6.0 192C605 1.000 
8.0 192C805 .960 

10.0 192CI06 1.070 

400 VOLTS DC WORKING 
.010 192EI03 .205 
.012 192£123 .220 
.015 192£153 .195 
.018 192£183 .210 
.022 192E223 .230 
.027 192E273 .220 
.033 192E333 .240 
.039 192E393 .255 
.047 192E473 .230 
.056 192E563 .245 
.068 192E683 .270 
.082 192E823 .290 
.10 192£104 .285 
.12 192El24 .305 
.15 192El54 .340 
.18 192£184 .370 
.22 192E224 .365 
.27 192E274 .400 
.33 192E334 .440 
.39 192E394 .475 
.47 192E474 .440 
.56 192E564 .475 
.68 192E684 .525 
.82 192E824 .570 

1.0 192EI05 .560 
1.2 192E125 .610 
1.5 192£155 .680 
2.0 192E205 .710 
3.0 192E305 .860 
4.0 192E405 .860 
5.0 192E505 .950 

1500 

LENGTH 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.400 

.470 

.470 

.470 

.470 

.530 

.530 

.530 

.530 

.650 

.650 

.650 

.650 

.780 

.780 

.780 

.900 

.900 

.900 
1.187 
1.187 
1.187 
1,500 
1.500 
1.500 
1,750 
1.750 

.400 

.400 

.400 

.470 

.470 

.470 

.470 

.530 

.530 

.530 

.530 

.650 

.650 

.650 

.650 
,780 
.780 
.780 
.780 
.900 
.900 
.900 
.900 

1.187 
1.187 
1.187 
1.187 
1.187 
1.500 
1.500 
1.750 
1.750 
2.000 
2.000 

.400 

.400 

.470 

.470 

.470 

.530 

.530 

.530 

.650 

.650 

.650 

.650 

.780 

.780 

.780 

.780 

.900 

.900 

.900 

.900 
1.187 
1.187 
1.187 
1.187 
1.500 
1.500 
1.500 
1.750 
1.750 
2.250 
2.250 

A·1153 



1500 

MIL TYPE CP04 - CPOS 
MIL-C-2S 

HERMETICALLY SEALED 
CAPACITORS 

HERMETICALLY SEALED CAPACITORS CP04 THRU CP09 TO MIL·C·25 

CPO.4A1 _ CP05A1 
(Uninsulated) (Insulated) 

(Un~:~:I~:ed) ._".r:09.~'!. 
(Insulated) 

Char. K Size' 
Char. K Size" p.F WVDC - 550C to + 125°C D. x L. 

p.F WVDC - 55°C to + 125°C D.I L. 
.001 600 CP04A1KFl02K3 .235 x 0/4 
.0015 600 CP04A1KFl52K3 .235 x 0/4 

.001 600 CP08A1 KFl 02K3 .235x ~~_ 

.0015 600 CP08A1KFl52K3 .235 x r.~ 

.0022 600 CP08AIKF222K3 .235 x 0/4 
.0022 600 CP04A1KF222K3 .235 x 0/4 
.0033 600 CP04A1KF332K3 .235 x 0/4 
.0047 600 CP04A1KF472K3 .235 x 'l'I 
.0068 600 CP04A1KF682K3 .235 x 0/4 
.01 400 CP04A1KE103K3 .235. 0/4 

600 CP04A1KFl03K3 .312. ¥a 
.015 200 CP04A1KC153K3 .235 x 0/4 

600 CP04A1KFl53K3 .312 x ¥a 
.022 200 CP04A1KF223K3 .235. 0/4 

600 CP04A1KF223K3 .312. ~. 

.0033 400 CP08AIKE332K3 .235 x '¥4 
600 CP08AIKF332K3 .312 x 7/. 

200 CP08AIKC472K3 
--

r------:-235 x 'l'I .0047 
600 CP08AIKF472K3 • 312 x 7/ • 

.0068 200 CP08AIKC682K3 .235 x 'l'I 
600 CP08AIKF682K3 . 312 x 7/ • 

.01 100 CP08AIKB103K3 .235 x 0/4 
600 CP08AIKFl03K3 . 312 x ~ . 
100 CP08AIKB153K3 .235 x 0/4 

.015 400 CP08AIKE153K3 . 312 x 7/ • 
600 CP08AIKFl53K3 .400 x ~ . 

100 CP04A1KB333K3 .235 x 0/4 
.033 400 CP04A1KE333K3 .312. 7/8 

600 CP04A1KF333K3 . 400 x ~ . 
200 CP04A1KC473K3 • 312 x ~. 

.047 400 CP04A1KE473K3 • 400. ~. 
600 CP04A1KF473K3 .400 x 11fa 
200 CP04A1KC683K3 • 312 x ~. 

.068 400 CP04A1KE683K3 . 400 x IV. 
600 CP04A1KF683K3 .400 x 1% 
100 CP04A1KB104K3 .312 x ~8 

.1 200 CP04A1KC104K3 .400 x ~. 
400 CP04A1KElO4K3 .400 x 1% 
600 CP04A1KFl04K3 .562 x IV. 
100 CP04A1KBl54K3 .400 x ¥a 

.15 200 CP04A1KC154K3 . 400 x IV. 

.022 200 CP08AIKC223K3 . 312 x 7/ • 
600 CP08A1KF223K3 • 400 x 7/ • --
200 CP08AIKC333K3 . 312 x 7/ • 

.033 400 CP08AIKE333K3 .400 x 7/ • 
600 CP08AIKF333K3 .400 xlV • 

100 CP08AIKB473K3 .312 x 7/. 
.047 200 CP08A1KC473K3 .400 x 7/ • 

400 CP08A1KE473K3 .400 x IV • 
600 CP08AIKF473K3 ·400--'.1~ 
200 CP08AIKC683K3 .400 x 7/. 

.068 400 CP08A1 KE683K3 .400 x 1% 
600 CP08AIKF683K3 .562 x 1/. 

100 CP08A7KB104K3 .400 x 7/. 
.1 200 CP08AIKCI04K3 .400 x llfa 

400 CP08AIKE104K3 .562 x IV • 
400 CP04A1KEl54K3 .562 x 11fa 
600 CP04A1KFl54K3 .562 x 1% 
100 CP04A1KB224K3 .400 x 1% 

.22 200 CP04A1KC224K3 .400 x 1% 
400 CP04A1KE224K3 .562.1% 
600 CP04A1KF224K3 .562.17/. 
100 CP04A1KB334K3 .400 x 1% 

.33 200 CP04A1KC334K3 .562 • llfa 

600 CP08A1KFI04K3 .562 x 1% 

100 CP08AIKB154K3 .400 x 11/. 
.15 200 CP08AIKCl54K3 .400 x 1% 

400 CP08A1KEl54K3 .562 x 1% 
600 CP08A1KFl54K3 .562x1~~ 
100 CP08AIKB224K3 .400 x 1% 

.22 200 CP08AIKC224K3 .562 x llfa 
400 CP08AIKE224K3 .562. 1% 

400 CP04A1KE334K3 .562 x 1~. 
600 CP04A1KF334K3 .670 x lYe 

600 CP08AIKF224K3 .670.1% 

100 CP08AIKB334K3 .562.1V. 
100 C P04A1 KB4 74K3 .562 x IV. 

.47 200 CP04A1KC474K3 .562 x 1% 
400 CP04A1KE474K3 .670 x 1~. 

.33 200 CP08AIKC334K3 .562 x 1% 
400 CP08A1KE334K3 .670.1% 
600 CP08A1KF334K3 .750 x 2V. 

600 CP04A1KF474K3 .750 x 21fa 100 CP08AIKB474K3 .562 x 13/. 
100 CP04A1KB684K3 .562 x 1% 

.68 200 CP04A1KC684K3 .562 x 1~. 
.47 200 CP08AIKC474K3 .562 x 10/. 

400 CP08A1KE474K3 .750 x 21f. 
400 CP04A1KE684K3 .750 • 21fa 600 CP08AIKF474K3 .750 x 2% 
600 CP04A1KF684K3 1.0 x 1~8 
100 CP04A1KBI05K3 .562 x 17/. 

.68 100 CP08AIKB684K3 .562 x 15/. 
200 CP08AIKC684K3 .670 x 1% 

1.0 200 CP04A1KCI05K3 .670.17/. 1.0 100 CP08AIKB105K3 .670 x 1% 
400 CP04AIKEl05K3 1.0 x 1~. 200 CP08AIKCI05K3 .750 x 21f. 

NOTE: The c.pacltors listed 10 this table have a capacitance tolerance of ±10%. . . . .. 
• For case grounded reduce L dimension by )1,". Above listing are ratings listed in MiI·C-25C. Other value·s are available 10 Nytronlcs Commercial EqUivalents. 
,. For CP05 and CP09 add .0625 to Diameter and )1," to Length. 

NYTRONICS CATALOG NUMBERING SYSTEM 

MILITARY. TYPE 
CAPACITORS 
Fixed, 
Paper dielectric, 
Direct current, 
Hermetically sealed in 
metallic cases 

TERMINALS 
A = axial leads 

CP 04 

T 
SUBMINIATURE 
CAPACITORS 
CP05 CP09 
CPI0 CP12 
CPU CP13 

CIRCUIT 
1 = 
3= 

RATED VOLTAGE DESIGNATIONS 
(DC working at 40°C, except for characteristic K which is 85°C) 
B = 100 C = 200 E = 400 F = 600 G = 1000 

BASIC STYLE STYLE 3 ... CP11A1/CP13A1 

K B ~73 

CHARACTERISTIC 
K = -55°C to +125°C DC VOLTAGE RATING 

CP04A1/CP08A1 
CIRCUIT 1 - Case Floating 

STYLE V (Inlulated) 

·--4tJP'iIi·ff'ilirili¥!i!i!~irwi---
CP05AUCP09A1 
CIRCU1T 1 - Case Floating 

CIRCUIT 1 - Case Floating 

-.-.. -. --"-CP04A3/CP08A3 
CIRCUIT 3 - Case Grounded 

CP11A3/CP13A3 
CIRCUIT 3 - Case Grounded 

... 
A·1154 For manufacturers' sales offices, see yellow pages 

K 1 

T VIBRATION GRADE 
1 = 10 to 55 cps 
3 = 10 to 2000 cps 

In uuf. The first two digits are 
the significant figures, the third 
is the number of zeros. 

STYLE 7 .• -t~.L."_'"M .. "W'_" ••• ' 

CP10A1/CP12A1 
CIRCUIT 1 - Case Floating 

'f'. 
-·-···~Ij=j---

CP10A3/CP12A3 
CIRCUIT 3 - Case Grounded 

EEM 1988 



1500 CAPACITORS 1500 

MIL-C-25 (LATEST REVISION) 
CP25 TO CP29 
Available in capacitances from .003 thru 0.1 mf and voltages 
of 1500 VDC. 

Type Designation' Rated Voltage Capacitance p.f 

CP2·A-ECI04· 200 .1 
CP2·A·EC254· 200 .25 
CP2·A·EC504- 200 .5 
CP2·A·EF302· 600 .003 
CP2·A·EF602· 600 .006 
C P2-A·EF1 03· 600 .01 
CP2·A·EF203· 600 .02 
CP2·A·EF503· 600 .05 
CP2·A-EFl04· 600 .1 
CP2·A·EF254· 600 .25 
CP2-A·EF504- 600 .5 
CP2-A-EG302- 1,000 .003 
CP2-A·EG602- 1,000 .006 
CP2-A-EGI03- 1,000 .01 
CP2-A-EG203- 1,000 .02 
CP2-A-EG503- 1,000 .05 
CP2·A-EGI04- 1,000 .1 
CP2·A-EG254· 1,000 .25 
CP2-A-EH302- 1,500 .003 
CP2-A-EH602- 1,500 .006 
CP2·A·EHI03· 1,500 .01 
CP2·A·EH203- 1,500 .02 
CP2·A·EH503- 1,500 .05 
CP2·A-EHI04· 1,500 .1 

.. 
1 Complete type deSignatIOn will Include additional symbols to complete style 

designation and to indicate circuit and capacitance tolerance. 

CP40, CP41 (TYPES PCM, PCIM) 
Available in capacitances from .25 mf thru 4.0 mf and voltages 
of 600 VDC thru 1500 VDC. 

DC VOltafie Rating 
Capacitance (see g.2) 

Type Designation 1/ Volts p.f 

CP4 .... Fl05Kl 600 1 
CP4···· F205Kl 600 2 
CP4 . - .. F405Kl 600 4 
CP4···· G105Kl 1,000 1 
CP4···· G205KI 1,000 2 
CP4···· H254KI 1,500 3/ 0.25 
CP4· . - . H504KI 1,500 0.5 
CP4 .... HI05KI 1,500 1 

TYPE - DESIGNATION EXAMPLE (CP40B1EF105K) 

1 
B 

STYLE 
(40 or 41) 

(B or C) 

E 

CHARACTERISTIC 

CAPACITANCE 

TOLERANCE 

VIBRATION 
GRADE 

MIL TYPE CP25 - CP29 
MIL-C-25 

CAPACITORS 

==@-,---J_'F=-==== 
CP25 - UNINSULATED BODY 
CP26-IN5ULATED BODY 

CP27 - RIVETED RADIAL 
BRACKET 

CP28 - SLEEVED WITH 
RADIAL BRACKET 

CP29 - TANGENTIAL BRACKET 

TYPE - DESIGNATION EXAMPLE (CP25Al EC104K) liA 

CIJUIT IE V01E 1104 

cAP1ANcE 11 (1, 2 or 3) C = 200 V TOLERANCE 
F=600V K=10% 
H = 1500 V 

TERMINAL CHARACTERISTIC CAPACITANCE VIBRATION 

~At"i& --I+--

CIRCUIT DIAGRAM - CP40 
Available with (C) or (B) Terminals 

I 2 

o-H-o 

CIRCUIT DIAGRAM - CP41 
Available only with (B) Terminal 

GRADE 

No.1 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1155 



1500 

MIL TYPE CP53 - CP55 -
MIL-C-25 

CAPACITORS 

CAPACITORS MIL TYPE CP53, CP54, CP55 
Section assembled in hermetically sealed tin-coated drawn
shell container. Mineral-oil impregnated and filled. Lug-type 
terminal seals. Meets requirements of MIL-C-25. 

TernperatureRating: -55°C to +85°C. 

Standard Tolerance: -10% to +20%. 

PDM VARIATIONS 
MIL Type CP53, with terminals on side. 

PDMT (CP54) With terminals on top. 
PDMB (CP55) With terminals on the bottom. 

Type Designation 
DCYoltage Rating 

Yolts 

CPS·B·· B105K1 100 
CP5-B-EB20SKl 100 
CPS-B· - B405Kl 100 
CPS-B-FCS04Kl 200 
CPS-B-EC105K1 200 
CPS-B-EC205K1 200 
CPS-B-EF254K 1 600 
CP5-B- - F504K1 600 
CPS-B- - Fl 05K 1 600 
CP5-B-EF20SK1 600 
CP5-B-EGS03K1 1,000 
CP5-S-EG104Kl 1,000 
CP5-B- - G254K1 1,000 
CP5-B-EG504K1 1,000 
CP5-B-EG105K1 1,000 
CP5-B-EFS03V1 600 
CP5-B-EFl04V1 600 
CP5-B- - F254V1 600 
CP5-B- - F504V1 600 
CPS-B-EFl OSV1 600 
CPS·B·EGS03Vl 1,000 
CP5-B- -GlOm 1,000 
CPS-B-EG254V1 1,000 
CP5-B·EG504V1 1,000 
CP5-B5·ES04V1 400 
CP5·B5-Fl 04V1 600 
CP5-BSEF254V1 600 
CP5-B5EF504V1 600 
CPS-B5EGS03V1 1,000 
CPS-BSEG104V1 1,000 
CPS-BSEG2S4V1 1.000 

Vibration grade: 1 (10 to 55 Hz, incl.) 
Terminal: 

Symbol B _ ••••• -". Solder lug (nonremovablel. 
Circuit diagram: 

Symbol 1 •••.•••••• 

Symbol 2 ••••••..•• 

Symbol 4 •••.•••••• 

Symbol 5 •••••••••• 

Symbol 6·········· 

Capacitance 
fl.! 

1 
2 
4 
0.5 
1 
2 
0.25 
0.5 
1 
2 
0.05 
0.1 
0.25 
0.5 
1 
0.05-0.05 
0.1 -0.1 
0.25-0.2S 
0.5 -O.S 
1 ·1 
0.OS·0.05 
O.l ·0.1 
0.25-0.25 
0.5 -0.5 

0.5 -O.S -0.5 
0.1 ·0.1 -0.1 
0.25-0.25-0.2S 
0.5 ·0.5 -O.S 
0.OS-0.OS-O.05 
0.1 -O.l ·O.l 
0.2S-0.2S-0.25 

CP53 - Side Terminals 

CP54 - Top Terminals 

CP55 - Bottom Terminals 

TYPE - DESIGNATION EXAMPLE (CP53B 1 EB 1 05K) 
CP53 B 

I 
53,54, 55 

TERMINAL 

I IT 
(1, 2, 3, 4, 5, or 6) 

E B 105 K 

CAPACITANCE 

TOLERANCE 
K 10% 
V = +20% -10% 

(Duals or triples) 

CHARACTERISTIC 

VOLTAGE 
B = 100 V 
C = 200 V 
E = 400 V 
F = 600 V 
G = 1000 V 

VIBRATION 
GRADE 

A·1156 For manufacturers' sales offices, see yellow pages EEM 1988 



CAPACITORS MIL TYPE CP67, CP69 
DC YOJ~,:s Rating Capacitance 

Type Designation p.f 

CPG-B-EF503KI GOO 0.05 
CPG-B-EFl04K1 GOO 0.1 
CPG-B-EF254K1 GOO 0.25 
CPG-B-EF504K1 GOO 0.5 
CPG-B- -Fl05KI GOO 1 
CPG-B-EG103K1 1,000 0.01 
CPG-B-EG203KI 1,000 0.02 
CPG-B-EG503KI 1,000 0.05 
CPG-B- -GI04KI 1,000 0.1 
CPG-B-EG254KI 1,000 0.25 
CPG~B- - GS04K1 1,000 O.S 
CPG-B-EFS03VI GOO O.OS-O.OS 
CPG-B-EFl 04V1 GOO 0.1 -0.1 
CPG-B-EF2S4Vl GOO 0.2S-0.2S 
CPG-B- - FS04KI GOO O.S -O.S 
CPG-B-EG103V1 1,000 0.01-0.01 
CPG-B-EG203V1 1,000 0.02-0.02 
CP6-B- - GS03VI 1,000 0.OS-0.05 
CPG-B- - GI04V1 1,000 0.1 -0.1 
CPG-B- -G2S4V1 1,000 0.25-0.2S 
CPG-B-S-FS03V1 600 0.05-0.05-0.0S 
CPG-BSEFP04V1 600 0.1 -0.1 -0.1 
CPG-BS-F2S4V1 GOO 0.2S-0.2S-0.25 
CPG-BSEGI03V1 1,000 0.01-0.01-0.01 
CP6-BSEG203V1 1,000 0.02-0.02-0.02 
CP6-B5EGS03V1 1,000 0.05-0.0S-0.05 
CP6-BSEG104V1 1,000 0.1 -0.1 -0.1 

CAPACITORS MIL TYPE CP9l SERIES 

Type Designation 
DC Yolta~e Rating 

VO ts 
Capacitance 

p.f 
Capacitance 
Tolerance 

CP91B-ElOSKl 400 1 K 
CP91B-EFS03K1 600 0.05 K 
CP91B-EF2S4K1 GOO 0.25 K 
CP91 B-EF504K1 600 0.5 K 
CP91B-FlOSKI 600 I K 
CP9IB-EG103KI 1,000 0.01 K 
ep91 B-EG203KI 1,000 0.02 K 
CP91 B-EG503KI 1,000 0.05 K 
CP91 B-EGl04KI 1,000 0.1 K 
CP91B-EG2S4KI 1,000 0.2S K 
CP9IB-G504KI 1,000 0.5 K 
CP91BGEES03VI 400 0.05-0.05 V 
CP91B6EE104VI 400 0.1 -0.1 V 
CP91B6EES04Vl 400 O.S -O.S V 
CP91B6EFS03VI GOO O.OS-O.OS V 
CP91 B6-Fl 04V1 GOO 0.1 -01 V 
CP91BGEF2S4VI GOO 0.2S-0.2S V 
CP9IBG-FS04Vl 600 O.S -O.S V 
CP91B6EG103VI 1,000 0.01-0.01 V 
CP91 BGEG203VI 1,000 0.02-0.02 V 
CP91 BGEGS03VI 1,000 0.05-0.05 V 
CP91B6-GI04VI 1,000 0.1 -0.1 V 
CP91 BG-G254VI 1,000 0.25-0.2S V 
CP91B6EH103V1 I,SOO 0,01-0.01 V 
CP91 B6EHS03VI I,SOO 0.OS-0.05 V 

MIL TYPE CP69, CP67, 
CP91 

MIL-C-2S 

CP67 

1500 

CP69 

CP B 

:'::, T 
CIRCUIT 
,2,3,4,5, 

or 6 

VOLTAGE 
E-400V 
F-600V 
G-l000V 
H -1500V 

TYPE DESIGNATION EXAMPLE 

E F 

CAPAC I A 

CP91 

105 K 

l 
TOLERANCE 
K -10% 
V - +20% 

-10% 

VIBRATION 
GRADE 

NOTE: AVAILABLE WITH SPADE-LUG 
OR FOOTED BRACKET 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1157 
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1500 CAPACITORS 1500 

PEe 831 Metallized Polyester Film 
General Characteristics 

The PEC 831 is manufactured using a unique packaging process which allows the production of a compact body size for a given 
capacitance. This allows the designer to specify an automatically insertable, axial lead capacitor allowing higher circuit board densities 
than were previously possible. The general characteristics of the PEC 831 make it an ideal choice for general coupling, decoupling 
and filtering applications. All PPD capacitors are made in the u.s. and are available taped and reeled for automatic insertion. 

Physical and Electrical Characteristics. 

Capacitance range 1000 p F to 6.8 /l-F 
Capacitancetalerance :!:5'7'0, :!:10%, :!:20% 
Voltage Ratings 40VDCI24VAC, 100VDCl63VAC, 

AC ratings are at 60Hz 200VDClI25VAC, 400VDC1200VAC 
Temperature range - 55°C to + 125° C. Over 85'C the voltage 

is derated linearly to 50% at 125'C. 
Moisture resistance After 72 hours at 75'C and 95%RH, the IR 

sholl exceed 30% of the initial requirement. 
Dielectric and electrodes Polyester film vacuum metallized with 

aluminum. 
Coating Conlormally coated with epoxy. Cooting 

material meets Ul 94V-0. 
leads 
Temperature coefficient 
Capacity stability 
Dielectric strength 
Life test 

CAP. 

A B 

Solder coated copper clod steel wire. 
See capacitance vs. temperature curve 
:!: 2% over period of 2 years 
160% rated DC voltage for 2 seconds. 
140% rated DC voltage at 85°C for 250 
hours. 

CASE 

C D E F 

FILM CAPACITORS 
Rt. 8, Box 116B, Raleigh, N.C. 27612 

(919) 781-3955 

Insulation resistance C.;.33/l-F and V> 1 OOVDC: 30,000MH Min. 
2 Min. Electrification,25'C C> .33/l-F and V :", 100VDC: 

10,000 MHx /l-F Min. 
lOVDC for V<lOO VDC (.;.I/l-F and V.;100VDC: 10,000 Mn Min. 
lOOVDCfarV:",lOOVDC C>.I/l-F and V<100VDC: 

1,000 Mn x /l-F Min. 
Dissipation Factor C.;I/l-FO.8% max. (0.5% average) at 1 KHz 

C> I/l-F 1.0% max. (0.6% overage) at 1 KHz 
Self Inductance 1 OnH/cm along length of body and leads 

MAXIMUM PULSE RISE TIME 
Vi!,-s 

CASE 
VDC A B C D E F 
40V 6.2 3.6 1.9 1.5 1.1 0.84 
63V 7.3 4.6 2.3 1.8 1.4 1.0 

l00V 12.1 7.3 3.8 2.9 2.3 1.7 

200V 16.2 9.7 5.1 3.9 3.0 2.2 
400V 51.0 25.0 ll.6 8.6 6.5 4.7 

Pulse Current ~ Cap. (!,-F) x Pulse Rise Time 

CAP. VOLTAGE (DC) 

Specifications subject to change without notice. 
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1500 CAPACITORS 1500 

PPC'830 Polypropylene Film/Foil 
General Characteristics. 

The PPC 830 is an axial lead, polypropylene film capacitor that features small size, low price and flame retardant coating. The 
electrical stability of polypropylene and its characteristic high resistance to moisture allow these units to retain their original capacitance 
over long periods of time without degradation due to changing environmental conditions. The PPC 830 has the excellent characteristics 
previously found only in polystyrene capacitors but offers a higher temperature rating and, of course, flame resistance. The low neg6tive 
TC and very low dissipation factor of the PPC 830 provide for a stable frequency response curve and high Q in resonant and filtering 
circuit applications.' Since the PPC 830 also exhibits high insulation resistance (I.R.) and low dielectric absorption (D.A), it is a good 
choice for storage and timing circuit applications. All PPD capacitors are made in the U.S. and are available taped and reeled for 
automatic insertion. 

Physical and Electrical Characteristics 

Capacitance range 150pFto .56f,LF 
Capacitance tolerance ± 1 % thru ± 10% 
Voltage ratings 160VDC/90VAC,400VDCl160VAC, 

AC ratings are at 60Hz 630VDC1200VAC 
(higher voltages 
available upon request) 

Temperature range 

Humidity range . 
Dielectric 
Electrodes 
Coating 

- 55°C to 1 05°e. Over 85°C the voltage 
is derated linearly to 50% at 105°e. 
95% RH (l1ax., 85% yearly average 
Polypropylene film 
Aluminum foil 
Conformally coated with epoxy. Coating 
malerial meels UL 94V-0 

Leads 
Temperature coefficient 

01 capacitance 
Capacitance stability 
Test voltage/Dielectric 

strength 
Insulation resistance 
Lile test 
Dissipation lactor 
Dielectric absorption 
Sell inductance 
Max pulse rise time 

160VDC/90VAC 400VDC/160VAC 

PF 
150 
220 
330 
470 
680 
735 
820 
1000 
1500 
2200 
3300 
4100 
4300 
4700 
4900 
5600 
6800 
8200A 
8200B 

MFD 

.01A 

.00B 

.013 

.015 

.018 

.022 

.025 

.027 

.033 

.047 

.056 

.060 

.068 

.082 

.1A 

.1B 

.15 

.22 

.27 

.33 

.47 

.56 

FILM CAPACITORS 
Rt. 8, Box 1MB, Raleigh, N.C. 27612 

(919) 781-3955 

Solder coated copper clod steel wire. 
-150 ± 100 ppm/oC 

< ± 0.5% drift over period of 2 years 
2.5 x rated voltage for 2 seconds 

> 100,000 Mn after 2 mins. at 100Y, 25°C 
140% rated voltage at 105°C for 250 hrs. 
,,; .07% at 10KHz 
<.05% 
10nH/cm along length of body and leads 
500V/f,L sec 

630VDC1200VAC 
in 

Specifications subiect to change without notice. 
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PPC 831 Metallized Polypropylene Film 
General Characteristics 

The PPC 831 is an axial lead, metallized polypropylene film capacitor featuring small size, high performance, low price and 
conformal encapsulation with a flame retardant coating. 

The physical and electrical characteristics of polypropylene as a dielectric are commendable. Polypropylene is relatively impervious 
to moisture. It is also extremely stable. The PPC 831 will, therefore, retain its original properties over extended periods of time in a 
fluctuating environment. 

Other noteworthy attributes of the PPC 831 are high insulation resistance (IR) and a low dielectric absorption (DA) factor. Both of 
these parameters are of critical importance in the selection of a sample-and-hold capacitor in data acquisition applications. The DA of 
polypropylene is about 10 times less than that of polyester and is significantly less than that of polycarbonate or polystyrene. 

Also to be considered are the gently sloping curves for temperature coefficient (TC), dissipation factor (DF) and capacitance variation 
with frequency. The relatively flat response of the PPC 831 assures dependable, stable performance when incorporated into critical 
resonant and filtering circuit applications. 

Physical and electrical characteristics: 
Capacitance Measured at1 ,000 Hz 
Capacitance range 1000 pF to 1.0 ...,F 
Capacitance tolerance 1 %,2.5%,5%,10%,20% 
Voltage ratings 160 VOC! 90 VAC, 250 VOC! 220 VAC, 

AC ratings at 60 Hz 400 VDC! 250 VAC, 630 VOC! 300 VAC 
Temperature range - 55°C to 105° C. Over 85°C the voltage 

Dielectric 
Coating 

Leads 
Dissipation factor 

Measured at 25°C, 1 KHz 

Dielectric absorption 
Per MI L-C-19978 

Insulation resistance 
Rated voltage, 2 min. 
electrification 

CAP. 

B 

is derated linearly to 50% at 105°C. 
Aluminum metallized polypropylene film 
Conform ally coated with epoxy. Coating 
material meets UL 94V-O 
Solder coated copper clad steel wire 
Less than .1 %, Figures I & II 

Less than .05%, Figure III 

+ 25°C + 85°C + 105°C 
Mn x fLF 1 00,000 5,000 500 
~Mn 200,000 10,000 1,000 

CASE 

C 0 E F 

CASE SIZE 
C D 

Dd Dd D, L Dd D>l 
.177><.355 .195x.497 .247><.610 345x.745 347x.970 

4.5x9.0 5.0xI2.6 6.3xI5.5 8.8xl8.9 

FILM CAPACITORS 
Rt. 8, Box 1MB, Raleigh, N.C. 27612 

(919) 781-3955 

Life test 
1 nl Volt in series 

Humidity 

Dielectric strength 
1 DOni Volt in series 

Capacitance drift 

1000 hours, 85°C, 140% voltage 

72 hours, 75°C, 95% R.H. 
(Ref. EIA RS377, IR sholl exceed 30% of 
minimum) 
200% rated voltage, 1 min. 

± .5% over 2 years 
20°C to 40°C, 40% to 60% R.H. 
Figure IV Temperature coefficient 

Self inductance lOnH/cm along leads and body 

MAXIMUM PULSE RISE TIME 
V/~s 

CASE 
VDC B C D E F 

160V 8.3 4.6 3.5 2.7 2 

250V 15.7 8 5.8 4.3 3.1 

400V 21 10.7 7.8 5.8 4.2 

630V 43 18.5 13 9.6 6.7 

Pulse Current ~ Cap. (fJ.F) x Pulse Rise Time 

CAP. VOLTAGE (DC) 

Specifications subject to change without noticze. 
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1500 CAPACITORS 

style capacitors are computer designed with today's man
ufacturing and design criteria firmly in mind - namely, 
automation. 

Until now, the most useful configuration for automated 
assembly, with respect to general bypassing, filtering and 
timing requirements, has been the box style capacitor. This 
is because the corresponding axial style devices are of 
physical proportions incompatible with automatic insertion 
equipment. Unfortunately, the box capacitor presents the 
modern factory with its own unique problems. An expen
sive radial insertion machine must be obtained. Box inser
tion requires an additional step in the assembly process 
which adds both direct and indirect production costs. In 
comparison, axials insert 3 times faster than radials. 

PPD has been studying this situation for some time now. 
The culmination of this work has been the development of 
the ''fl:' and "B" case film capacitors. The designer is now 
presented with the capability of specifying axial lead, au
tomatically insertable, metallized film capacitors in the range 
of .001 f.LF to .27 f.LF. Examination of the dimensions of the 
"p.:' and "B" cases will reveal that, in length, they closely 
approximate the dimensions af RN55 and RN60 style resis
tors. Both "p.:' and "B" cases have a .177" ± .020" diameter. 
They can, therefore, be taped on 0.2" centers. Ultimately, 
these devices can be sequenced on standard axial lead 
insertion machinery to provide high volume, low cost 
production. 

FILM CAPACITORS 
Rt. 8, Box ll6B, Raleigh, N.C. 27612 

(919) 781-3955 

OUTLINE DRAWING 

~1.5" min.+ ±.530" +1.5" min'l 
I t ( ) I 

IN. 

MM. 

"d .020" for 0 "" .247" 
.025" for 0 > .247" 

CASE SIZE 

A B C D 
D x L D x L .D x L Dx L 

.177x.250 1.:1177x.355 .195x.497 .247x.610 

4.50x6.35 4.50x9.02 4.95x12.62 6.27x15.49 

E 
Dx L 

.345x.745 
8.76xl8.92 

PART NUMBERING INFORMATION 

PPC830 

PPC830 IrlOO3rB I fl Tolerance 

Voltage (DC) 
A or B where alternate 
sizes available 

Capacitance in pF 
3 significant figures and multiplier 
ex .. 1 uF = 1 00, OOOpF = 1003 

Type: PPC 830 

PPC831 and PEC 831 

PEC831 I r""1 f I t.~"" 
Voltage (VDC) 

Capacitance in uF 

Type: PEC 831 or ppe 831 

1500 

tB 
G 

I 

F 
Dx L 

.347x.970 
8.81x24.64 

Specifications subject to change without notice. 
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1500 CAPACITORS 1500 

Typical Performance Characteristics 
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Fig, I Dissipation factor variation with temperature 

100 

10 
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-
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0.1 
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Fig. II Dissipation factor variation with frequency 
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"- T chg = 5.4 sec, 

'" 
C ~ 1 "F, 160VDC ---100 

~ 
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........ _------------
25 

o 
o 25 
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50 

Fig. III Dielectric absorption 

105Hz 

.3 
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.1 

o 
75 

FILM CAPACITORS 
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Rt. 8, Box 116B, Raleigh, N.C. 27612 
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ac% 
C 
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Fig. IV Capacitance variation with temperature 
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Fig. V Insulation resistance variation with temperature 
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Fig. VI Capacitance variation with frequency 

SpecifiCQt~ns subject to change without notice. 
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PEB 731 Metallized Polyester -Box" Capacitors 
Physical and Electrical Characteristics' 

Capacitance range 1000 pF to 1.0JLF 
Capacitance tolerance ± S%, ± 10%, ± 20% 
Voltage Ratings SOVDCI24VAC,100VDC/63VAC, 

AC ratings are at 60Hz 200VDCI12SVAC, 400VDC1200VAC 
Temperature range - SsoC to + 12S°C. Over 8SoC the voltoge 

is derated linearly to SO% at 12SOC 
Moisture resistance After 72 hours at 7SOC and 9S% RH, the IR 

shall exceed 30% of the initial requirement 
Dielectric and electrodes Polyester film vacuum metallized with 

Leads 
Capacity stability 
Dielectric strength 
Life test 

aluminum 
Solder coated copper clad steel wire 
± 2% over period of 2 years 
160% rated DC voltage for 2 seconds 
140% rated DC voltage at 8SoC for 2S0 
hours 

'Additional Information Available on Request 

.400" (lOmm) Lead spacing 

CAP 63V DCI 100V DCI 2S0V DCI 400V DC! 
40V AC 63V AC 160V AC 200V AC 

Case code Case code Case code Case code 
, , 

" i 

.0012 

.0018 

. . O()~ 

.O( 

:0 A 

.0 A 

.027 

• 

.OH2 

:r .. A *." 

18 A * 

17 /J *S 

/J 

fl 

1.S C 

'Additional sizes also available 
.400" (10 MM) C.T.S. CASE 

1-.508 :,:.002-1 -j 
T 
H:,: 
.002 

1 
Amm+.OS 

-0 
kLr---...., 

rT:,:.002 

.236:,: 
.030 

A 
B 
C 

CASE SIZE 
H 

.354 

.433 

.472 

Ih-r _ 20 AWG. 
LEAD WIRE 

FILM CAPACITORS 

T 
.157 
.197 
.236 

Dissipation Factor C,,;;1 JLF 0.8% max. (O.S% average) at 1kHz 
C>1 JLF 1.0% max. (0.6% average) at 1kHz 

MAXIMUM PULSE RISE TIME lV I JLS) 
Lead Spacing 

Voltage VDC .200" .400" 
SO 4 -
63 8 3 

100 10 6 
2S0 - 11 
400 - 20 
630 - 30 

Pulse current = Cap. (JLF) x Rise Time (VI JLs) 

.200" (Smm) Lead spacing 

630V DCI 1000V DC! SOV DC 63V DC 100V DC 
220V AC 2S0V AC 

Case code Case code Case code Case code Case code , 
ill " 

h , * 
f. .~ 

A 
A ., ,A 

" . 
A,_, 

ill 

"" 
,. 

",.,..,..,._ .. ,,, 
* 

, A 

A 
ill 

A 

J '~! .A 
j 

.l~. 

~. 

*0 

D 

.200· (5 MM) C.T.S. CASE 

-l ~.002 
.283:': .002 I I CASE SIZE 

.Smm+.OS 
-0 

4::L..r-----, 
.002 

1 .1sA 
.030 

A 
B 
C 

D 

E 
F 

I:,:Q 

.200:,:.015-1 -l1-2!AWG. 
LEAD WIRE 

H T 
.256 .098 
.256 .118 
.295 .138 
.335 .177 

.394 .197 

.433 .236 

Rt. 8, Box 116B, Raleigh, N.C. 27612 
(919) 781-3955 

Specificalions subiect to change without notice. 
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SAC 931 Metallized Polypropylene Capacitors 
For AC Applications 

SERIES-WOUND CONSTRUCTION 
Engineered to reduce or eliminate corona problems 

General Characteristics 

The SAC931 is an axial lead, premium quality capacitor, designed for 50-60 Hz applications. Wound 
with metallized polypropylene, it has multilayer, spray deposited end connections, for low ESR, and 
reliable operation. The firmly wound series sections are housed with a tough, flame retardant outer wrap, 
and with epoxy end seals. 

EEM 1988 

Physical and Electrical Characteristics 

Capacitance Measured at 1 KHz 
Capacitance range 0.01 JLF to 3.0JLF 
Capacitance tolerance ±5'7'0, ± 10%, ±20% 
AC voltage ratings (50-60Hz) 400,480,540, 600V AC 
Temperature range - 55 to + 85°C 
Dielectric Metallized polypropylene film 
Case insulation Flame retardant outer wrap 
Leads Tinned, copper clad, steel wire 
OF at + 25°C, 1 KHz less than 0.07% 
Insulation resistance + 25°C + 85°C 

(100VDC, 2 minute electrification) MO x JLF 100000 5000 
MO 200000 10000 

Additional information on request 
STANDARD RATINGS 

Vol 

Order by complete part number 

SAC931 I .47 I 400 I K 1 T T ~~ 
Voltage (VAC) 
rms @5Q-SO Hz 

Capacitance in pF 

'-------- Type: SAC931 

FILM CAPACITORS 

J ± 5% 
K ± 10% 
M ±20% 

Rt. 8, Box ll6B, Raleigh, N.C. 27612 
(919) 781-3955 

Specifications subject to change without notice. 
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1500 CAPACITORS 

. PPD Film Capacitors 
Your source for ... 

Metallized polyester 

Metallized polypropylene 

Film/Foil polypropylene 

Features that you need ... 

Very small sizes 

Axial, conformal coated (coating material 
meets UL 94V-0) 

Box, cylindrical and oval shapes 

Series windings for AC applications 

Wide capacitance range .(150 pf to 6.8IlF) 

Tight capacitance tolerance 

Non-standard ratings, sizes and 
characteristics available 

Reliability by design 

Ship-to-stock 

Tape & Reel 

Tight TC 

High IR 

Low DF 

And more 

Many AC Applications Available-Call with your requirements ... 

Film capacitors for ... 

Decoupling 

Snubber 

Ba"ast 

Bypassing 

Timing 

Filtering 

Coupling 

Energy storage 

FILM CAPACITORS 

Tuning 

Sma" motor run 

, 1500 

Rt. 8, Box 116B, Raleigh, N.C. 27612 
(919) 781-3955 

Specifications subject to change without notice. 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. ' 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk{s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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t<'m~® t<cuIro mak~ CO~ 
EAST PARK AVENUE, ATTICA, INDIANA 47918 

IN INDIANA: (317) 762-6773 • OUTSIDE: 1-800-356-9956 • FAX: (317) 762-6814 

multilayer capacitor guide 

0805L 
SIZE 
L max. 
Wmax. 
T max. 

1005L 
SIZE 
L max 
Wmax. 
T max. 

1206L 
SIZE 
Lmax. 
Wmax. 
T max. 

1210L 
SIZE 
L max. 
Wmax. 
T max. 

1505L 
SIZE 
L max. 
Wmax. 
T max. 

1808L 
SIZE 
L max. 
Wmax. 
T max. 

1812L 
SIZE 
L max. 
Wmax. 
T max. 

2225L 
SIZE 

L max. 
Wmax. 
T max. 

4040L 
SIZE 

.120 
160 

.100 

.120 

.180 

.100 

.130 

.210 

.100 

.170 

.210 

.100 

.120 

.235 

.100 

.150 

.260 

.100 

.200 

.260 

.100 

.330 

.310 

.100 

L max .425 
Wmax. .415 
T max. .200 

TOLERANCES: • = ± .010 ... = ± .012. t = ± .015. tt = ± .020 

A·1168 For manufacturers' sales offices, see yellow pages 

1500 

EEM 1988 



1500 CAPACITORS 1500 

l<aJro makl'~ COl'poralion 
EAST PARK AVENUE, ATTICA, INDIANA 47918 

IN INDIANA: (317) 762-6773. OUTSIDE: 1-800-356-9956 • FAX: (317) 762-6814 

81 ~ : I 
.\"£ .. l' WVDC 

j" L JL. 

0805L 
SIZE 
L max. .120 
Wmax. .160 
T max. .100 

1005L 
SIZE 
L max. .120 
Wmax. 180 
T max. .100 

1206L 
SIZE 
L max. .130 
Wmax. .210 
T max .100 

1210L 
SIZE 
L max. .170 
Wmax. 210 
Tmax. .100 

1505L 
SIZE 
L max. .120 
Wmax. .235 
T max. 100 

1808L 
SIZE 
L max. .150 
Wmax .260 
T max. 100 

1812L 
SIZE 
l max. .200 
Wmax. .260 
T max. .100 

2225L 
SIZE 

L max. .330 
Wmax. .310 
Tmax. .100 

4040L 
SIZE 

L max. .425 
Wmax .415 
T max. .200 

CONSULT FACTORY FOR ORDERING INFORMATION 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1169 
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ceramic capacitor guide 
CAPACITOR GUIDE 

RMC CAR RANGE PICOFARADS EIA TEMP 
TYPE 10' 10' 10' 10' 10' 

MLC 

C 

B·GP 

BA 

JF 

JL 

JE 

JK '12' ~'I2"'ft 
CM 

BT 

MAG 

AU 

TCHV 

HKHV 

B·HD 

APPLICATIONS 
APPLICATIONS TYPES 

Temp. MLC, C, CM, AU, 
Compensating TCHV 

Bypass MLC, BGp, BA, 
BHD, BT, AU, 
HKHV 

Freq. MLC, C, JF, JK, 
Stable CM,AU, TCHV 

Temp. MLC, JF, JL, JE, 
Stable JK 

Miniature MLC, CM, BT, 
MAG 

U.L. & CSA AU 
Recognized 

High Voltage AU, TCHV, HKHV 

Low Voltage MLC,CM, BT, 
MAG 

EIA CLASS II CODE 

10' 10' CLASS COEFFICIENT 

1·2 

1 P100·N2200 

2 Z5U, Y5V 

2 Z5U, Y5U, X5U 

2 Z5F, Y5T, X5T 

2 Z5F, Y5F, X5F 

2 Z5E, Y5E, X5F 

2 Z5F, Y5F, X5F 

1 P100, N2200 

2 Z5U, Y5V 

3 Z5T, Y5T, X5U 

1·2 

1 N750, N2200 

2 Z5F, Z5U 
~ 

2 Z5U, Y5V 

DESCRIPTION 

Predictable linear variation of cap. over wide temp. range for use in 
HI-Q temp. compensating circuits. 

Audio bypass, filtering, coupling circuits, conservative ratings permit 
use where intermittant high voltage pulse may occur. 

Minimum variations in cap. & p.t. from low audio to high r1. 

Economical replacement for paper or general purpose mica cap. in 
RC networks & feedback loops. 

Ideal for transistorized applications with 100V rating. Compatible with 
solid state circuitry. 

UL recognized under std. 1414 for across the line. Also recognized for 
antenna coupling and line bypass applications. 

High voltage multiplier applications. Excellent temp. & freq., voltage 
stability. Anti-corona design. 

High cap. value over a limited temp, range. 

T 
z 
i 

1 
HK HV 
2·6KV 

T 
i 
i 

1 

16.99) 

A 
IMAXI 

RMC 
20 

CM MINIATURE 
100MV 

111.2) 

~. I MAX. I 
RMC 

.0039 
(19.1) 
.750 

MAX 

LETTER LOWTEMR NUMBER HIGHTEMR LETTER 
MAX. CAPACITANCE 

CHANGEOVER 1 SYMBOL REQUIREMENT SYMBOL REQUIREMENT 

Z +10°C 2 +45°C 

4 +65'C 

y -30'C 5 +85'C 

6 + 105'C 

X -55'C 7 + 125'C 

CERAMIC RESONATORS 

Economical UNQUARTZTM design for oscillators, clock 
: generators, bandpass filters, freq. selective emitter bypass 
units and notch filters. See RMC Catalog No. R2·780·10M. 

SYMBOL 

A 

B 

C 

D 

E 

F 

P 

R 

S 

T 

U 

V 

TEMRRATING 

±1.Q% 

±1.5 

±2.2 

±3.3 

±4.7 

±7.5 

±10.0 

±15.0 

±22.0 

±22·33 

±22·56 

±22·82 

BHD 
lKV 

T 
i 
i 
;: 

1 
JE 

MULTIPLE SECTION CAPACITORS 

500V 

These microminiature multiple section capacitors are 
uncased rectangular plate style parts rated for operation 
from 1KVt06KV. The capacitors are formed using two to six 
sets of electrodes on a rectangular ceramic dielectric chip. 
Typical capacitance values range from 20pF to 70pF per 
section and MS capacitors can be designed to specific 
customer requirements. 

A·1170 For manufacturers' sales offices, see yellow pages 

r 
L 
SPRL HI·K 
HV 10·15KV 

T 
i 
i 
;: 

1 

111.17) 
.440 

MAX. 

1500 

B·GP 500V 

17.24) 

[2851 MAX 

RMC 
470 

T 
i 

;; i 
;~ 

1 
JF lKV 
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-polye.ter 
- polycarbonate 
• polypropylene 
• polystyrene 
• tantalum 

ra"leeS pf to 2200tnfd .... 
voltage.: 15vdc to 15,oooVdC 
tolerance::!:O.25°Al.to :!:20% 
approval"UL, VDE, others 
applloatlon.informatlo .. ·... . 

motor· run and other Be .""ear . .. 
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Anode: One of two plates or conduc
tors. In polarized capacitors, the anode 
should be connected to the positive 
conductor in the circuit. 

Capat-itive Reactance: The measure of 
the opposition of a capacitor to accept
ing a charge and expressed in ohms. 
When direct current is applied under 
stated conditions capacitive reactance 
becomes a constant but, when alternat
ing current is applied the capacitive re
actance varies until an equilibrium is 
achieved and the capacitor appears to 
have only direct current present. This 
condition is commonly used in filter ap
plications or in coupling circuits. 

Cathode: One of two plates or conduc
tors. In electrostatic capacitors the 
cathode is metallic. In electrolytic ca
pacitors the cathode is a liquid, gel or 
other conductive material which is in 
intimate contact with a metallic ca
thodic connection. 

Dielectric Constant: The measure of 
quality of the insulating materials in a 
capacitor. Dry air has a dielectric con
stant of one (1). Aluminum oxide used 
in aluminum electrolytic capacitors has 
a nominal dielectric constant of ten 
(10). 

Electrolytic: A capacitor with one 
metallic conductor (generally the an
ode) and with a liquid or semiconductor 
cathode. Nonpolarized electrolytic ca
pacitors generally have two equal an
odes as well as the liquid cathode. 
These anodes operate alternately as 
anode and cathodic connection as alter
nating current is applied. 

Electrostatic: One of two general 
classes of capacitors in which two or 
more discrete metallic conductors are 
present and separated by an insulating 
dielectric material. Examples include: 
mica, ceramic, film, and paper types. 

Farad: The basic unit of measure in ca
pacitors. A capacitor charged to one 
volt with a charge of one coulomb (one 
ampere flowing for one second) has a 
capacitance of one farad. Capacitors 
are generally rated at portions of a 
farad (microfarads or picofarads). 

1 farad (F) = 1,000,000 microfarads 
(/<F) 1 microfarad (/<F) = 1,000,000 
picofarads (pF) 

Impedance: All capacitors exhibit im
pedance. It is a function of capacitor 
type and internal construction. This 
can be particulady important in cer
tain applications such as filters for 
switching power supplies. Capacitors 
used in these applications often have 
special multiple tab construction to 
shorten current paths and to reduce 
internal resistance. 

Leakage Current: Expressed as !leI for 
electrolytic capacitors, a measure of the 
intrinsic losses in a charged capacitor. 
Generally speaking, the lower the dcl, 
the higher quality the capacitor. 

Power Factor: A measure of the over
all efficiency of a capacitor. Power fac
tor ratings take all internal losses into 
consideration in a complex formula. 
This parameter of certain capacitors is 
often very important in AC applica
tions such as motor-start and/ or motor
run capacitors. 

Rated Voltage: The rated working volt
age of a capacitor. Generally expressed 
in DC Volts (Vdcw). This is the voltage 
at which a capacitor may be safely op
erated at 25°C continuously within its 
overall parameters. 

Ripple Current: The total amount of 

alternating and direct current that 
may be applied to an electrolytic capac
itor under stated conditions. In general, 
the higher the ripple current applied, 
the shorter the operating life of the ca
pacitor will be. Application of signifi
cantly higher than rated ripple 
currents can shorten the capacitor life 
dramatically and may even cause 
catastrophic failure (explosion). 

Surge Voltage: The momentary surge 
voltage which may be applied for a 
stated length of time without doing 
permanent damage to the unit. 

Temperature: Capacitors are generally 
rated at 25°C at sea level under specific 
humidity conditions. Operating tem
perature ranges are also given, along 
with derating (reliability) curves for 
operation at temperatures other than 
25°C. 

Temperature Coefficient: Expressed as 
TC in ppm (parts per million) or in 
percent (%) from the norm of 25 ° C. 
This is seldom a straight line and may 
vary widely for certain types. Most 
capacitors have positive TC in that the 
capacitance increases as temperature 
increases. Some types, however, have 
negative TC in that the capacitance de
creases as temperature increases. 

Ceramic Capacitor Codes 
(Capacitance Given In pF) 

Tolerance 
Class 1 Temperature Signi. 

Multi· lOpF or Over Coefficient ficant Multi-
Color Digit plier less lOpF Class 2 ppmoC Figurl plier 

Black 0 1 ±2.0pF ±20% ±20% 0 0.0 ! -1 

Brown 1 10 ±O.lpF ±1'70 -33 -10 

Red 2 100 ±2'70 -75 1.0 :-100 

Orange 3 1000 ±3'70 -150 1.5 -1000 

Yellow 4 10000 +100% -0% -220 2.0 ; -10000 

Green 5 ±0.5pF ±5'70 ±5'70 -330 3.3 +1 

Blue 6 -470 4.7 +10 

Violet 17 -750 7.5 +100 

Gray 8 0.01 ±0.25pF +80% -20% +150 to -1500 .+1000 

White 9, 0.1 ±1.0pF ±10% ±10% +100 to -750 +10000 

Silver I 

Gold 
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SIEMENS 

Film Capacitors-1987 
• MKT Polyester • MKC Polycarbonate • KP Polypropylene 

Self-healing capacitor with polyethyleneterephthalate dielec
tric. Encapsulated in a flame-retardant rectangular plastic 
case (in accordance with UL 94 V-C). Epoxy resin sealed for 
humidity resistance. For improved solderability, the package 
is provided with spacers. Connections: parallel leads, tinned, 
plug-in in the lead spacing. Particularly suited for space
saving assembly at high packing density on any pc board. 

Quality assessment according to CECC 30 400 for these 
capacitors will be applied for. 

Capacitors with 5 mm and 7.5 mm lead spacing, as well as 
capacitors with a lead spacing of 7.5/5 mm (leads crimped 
to a lead spacing of 5 mm) are also available on continuous 
tape. For taping specifications and ordering code information 
refer to data sheet B 32 071. 

L Lead spacing "e" q,d Voltage Rallngs 

7.2 5 0.5 DC AC 

H max. 10 7.5 0.6 63V 40V 
13 10 0.6 100V 63V 
18 15 0.8 250V l60V 
27 22.5 0.8 400V 200V 
31.5 27.5 0.8 630V 220V 

Special Products Division 
186 Wood Avenue South, Iselin, New Jersey 08830 U.S.A. Telephone (201) 906-4300 

Siemens Components, Inc. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1173 



PISTONCAp@ 
Features: 
• Low loss glass or quartz yields high Q 
• Great stabiHty - not affected by changing frequency, 

voltage, temperature, etc. 
• Multi-turn tuning sensitivity. Sealed and unsealed versions 
• Zero backlash • Reliable, long life adjust mechanism 
• Variety of mounting styles and modifications 
• Meets or exceeds applicable portions of MIL-C-14409, and 

Q.P.L. to many styles 
For more information, see bulletins SG-20S and SG-20B. 

SAPPHIRE PISTONCAPS® 
Features: 
• Sapphire dielectric 
• Very high Q at UHF and GHz frequencies 
• Subminiature-smallest PISTONCAP® available 
• 6 mounting styles 
• Meets or exceeds applicable portions of MIL-C-14409D 
• Available in +350 PPM/oC and zero TCC 
For more information, see bulletins SG-207. 

CERAMIC 
Features: 
• Available inJeadecl, land inew SURFTRIM® surface mount configurations 
• Very small size 
• Straight line capacitance curve 
• Low cost model for industrial and commercial applications 
• High Q models available for use up to 2 GHz 
• Ideal for Hybrid circuitapplications 
• Variety of mounting styles 
For more· information ,see bulletin SG-30S. 

FILMTRIM® 
Features: 
• PTFE, Polypropylene, Polycarbonate, Polyimide Dielectrics 
• Very wide capacitance ranges 
• Compact, conserves board space 
• Most stabl.e TCC for size and be 
• Highly resistant to humidity 
• Low cost for commercial/industrial applications 
• Most models tune from both sides 
For more information, see bulletin SG-402. 

MULTI-TURN PLASTIC 
Features: 
• Top or bottom adjustment 
• Straight line capacitance curve 
• Stable and rugged construction 
• Excellent characteristics at low cost 
• Sensitive multi-turn adjustment 
• Aliailable in Polystyrene and PTFE Dielectrics 
For more information, see bulletin SG-40l. 

MICA COMPRESSION 
Features: 
• Very. large capacitance ranges 

.• High Q 
• Good R.F. current handling capacity 
• Variety of forms and mounting arrangements 
• Interchangeable with competitive types 
For more information, see bulletin SG-SOO. 

Sprague-Goodman Electronics, Inc. 
(An Affiliate of the Sprague Electric Company) 

134 FULTON AVE., GARDEN CITY PARK, NY 11040-5395 
TEL: 516-746-1385· TELEX: 14-4533· TWX: 510-600-2415· FAX 516-746-1396 

For manufacturers' sales offices, see yellow pages EEM 1988 



SURFCOIL® AND WIREWOUND INDUCTORS 
Features: 
• HighQ 
• High SRF 
• Low DC resistance 
• Wide range of values 
• Surfcoil surface mounting and leaded (axial, radial or 

vertical) available 
• Inductances from 0.22 to 1000 "H 
For more information,seel bulletins SG-800 and SG-900. 

LC TUNERS/STAB-L® 
METALIZED INDUCTORS 
Features: 
• Optimum stability of inductance (0 ±10 PPM!OC) 
• HighQ 
• Panel and P.C. mountings 
• Simplicity of 1 component inductance! capacitance tuning 
For more information"see,bulletin SG-700. 

SURFCAp® HIGH FREQUENCY 
FIXED CAPACITANCE CHIPS 
Features: 
.3 basic types: multi-layer; single layer end terminated; single layer face 

terminated 
• High Q 
• LowESL 
• Substrate and surface mounted 
• Tight tolerance capability 
• Full Mil temperature range capability 
For more information, see bulletin SG-IOOO, 

AIRTRIM® AIR DIELECTRIC 
PARALLEL PLATE (SINGLE TURN) 
Features: 
• Rotor and stator machi ned from solid brass 
• Oversized rotor bushing and secure rotor terminal for lowest 

contact resistance* 
• Highest quality spring design for more uniform adjust torque 

and longer adjust I ife* 
• Solid rivets are shrink fitted for sturdier stator mounting 
• Most models are adjustable from both ends 
• Full 360° sloted adjust head for secure engagement of,tuning tool* 
Formore information ,'see bulletin SG-600. 
* Standard Series 

INSULATED 
TUNING TOOLS 
Features: 
• Hardened and plated steel tips 
• Tough molded plastic bodies 
For more information, see bulletin SG-206. 

Sprague-Goodman Electronics, Inc. 
CM Affiliate of the Sprague Electric Company) • 

134 FULTON AVL GARDEN CITY PARK, NY 11040-5395 
TEL: 516-746-1JaS;TELEX: 14-4533 .1WX: 510-600-2415· FAX 516-746-1396 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1175 
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CERAMIC CAPACITORS 
TOK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect IL 60056, U.S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
OFFICE Phone: (317) 872-0370 NEW YORK REGIONAL OFFICE Phone: (516) 625·0100 LOS ANGELES REGIONAL OFFICE Phone: (213) 539-6631 DETROIT DISTRICT OFFICE Phone (313) 353-9393 NEW 
JERSEY DISTRICT OFFICE Phone .(201) 736-0023 HUNTSVILLE DISTRICT OFFICE Phone: (205) 539-4551 GREENSBORO DISTRICT OFFICE Phone: (919) 292-0012 DALLAS DISTRICT OFFICE Phone: (214) 
506-9800 SAN FRANCISCO DISTRICT OFFICE Phone: (408) 437·9585 TOK CORPORATION, TOKYO, JAPAN 

DIMENSIONS FOR CLASS I AND II 

3,5 max, 
(,140) 

3,5 max, 

~
IZ'Dmax. x (v"40) 

'" Eo 
a... , q~ 
• "' --'- 115 0,6±0,OS 

5 ± tl8 +i g (,0240) 
(,200) ~::i 

"0,5±0.05 
(,020) *P: Coating on leads shall not extend 

beyond the center of kink, 

Dimensions in mm (inches) 

CERAMIC DISC CAPACITORS-CLASS I, SOV 

Dimensions mm (inches) Rated capacitance (pF) 

Long lead TC': CH RH UJ SL 

D F (0±60) (-220±60) (-750±120) (:;~~o) 

~ 1 to 27 1 to 27 2 to 51 1 to 100 

~ 2.5±1 (.100) 33 to 47 33 to 56 56 to 82 120 to 180 

6 (.24) 56 68 100,120 220 

~ 68 82 150 270 

~ 82, 100 100,120 180, 220 330, 390 

~ 120,150 150, 180 270 470, 560 

~ 
6± 1 (,24) 

180 220 330, 390 680 

~ 220, 270 270 470 820, 1000 

11 (.43) 330 560 

'ppmfOC 

CERAMIC DISC CAPACITORS-CLASS II, SOV 

Dimensions mm (inches) Rated capacitance (pF) 
Long lead 

T.C. : B (±10%) D (:lg%) F (::g%) D F 

~ 100 to 1000 1000, 1500 1000, 2200, 4700 

~ 2.5± 1 1200, 1500, 1800 2200 

6 (.24) 2200 3300 10000 

~ 2700 4700 

~ 3300, 3900 6800 

~ 5±1 
4700, 5600 10000 22000 

~ 6800 

~ 8200 

11(.43) 47000 

CERAMIC SEMI-CONDUCTIVE CAPACITORS·CLASS III, 
16V, 2SV, SOV 

3.5 (,138) Dimensions mm Rated capacitance 
(inches) (pF) 

Vdc D F TC D ( 'lg %) 

5,5 (,22) 2.5 (,09) 47000 

16 6,9 (.27) 5 (,20) 100000 

11 (.43) 5 (,20) 220000 

4.5 (.18) 2.5 (,09) 1000 to 10000 

<i>d±O.05 
(,002) 

"--5------'.(. ___ 20'-'-)_2_.5'--'-(-0_9.:....) _'5_0_00 ___ SS45 

'P: 8845 1,5 max. 
8C45 2 max. 

Dimensions in mm (inches) 

6 (,24) 5 (.20) 22000 

25 6.5 (,26) 5 (.20) 33000 

7.5 (.30) 5 (,20) 47000 

8,5 (,33) 5 (.20) . .::..68:.:0.:.,00'----__ 

11 (.43) 5 (.20)_'0_0_0_00 ___ _ 

5,5 (.22) 2,5 (,09) 10000 

50 7 (,28) 5 (.20) 22000 

9 (,35) 5 (.20) 47000 

11 (.43) 5 (,20) 100000 

ULTRA HIGH-VOLTAGE CAPACITORS 
Patent numbers -

Japan; JP 52-4440/England; BP 1419284 
West Germany; DP P2361, 2308/France; FR7416310 
U,S.A.; USP 4058404 

Specifications 
Operating temperature- range .. , , . -30°C to +85°C, 

SC45 

Capacitance. , , . , Within the specified tolerance at 25°C ability 1kHz, 
5Vn'ns, 

Withstand voltage ... , , No breakdown at 1.5 times rated voltage, 5 sec, 
tan~ (DF) , , . , , 0,1% max. at 25°C, 1 kHz, 5Vrms 
Insulation resistance, , , .. 100,000 MQ min, at 1 kVdc, 60 sec, 
Temperature characteristics, . , , Z5T (10°C to 85°C) 
AC corona starting voltage, , , . , 0.5 times rated voltage min, (50 Hz, rms) 

M5 

~ -20 
u -30 
0. k1~_,g 

(tl -40 
¢15 (590) T () ';-----_"'_',OO"'%_~~Racfi.te~d_VO-lt"'ag~e 
~D----I - L 0 2~ated Jg volta~: (%) 100 

Dimensions in mm (inches) 

Rated voltage Part No, Rated capac i- Capacitance Dimensions in mm (inches) 
(kVdc) tance (pF) tolerance (%) 0 T L 

UHV-1 1400 38 (1.50) 
20 UHV-2 2500 48 (1.89) 19 (.75) 23 (,91) 

UHV-3 4000 60 (2.36) 
UHV-4 940 38 (1.50) 

30 UHV-5 1700 48 (1,89) 22 (.87) 26 (1,024) 
UHV-6 2700 

+10 
60 (2,36) 

UHV-7 700 38 (1.50) 
40 UHV-8 1300 48 (1,89) 28 (1.10) 32 (1.26) 

UHV-9 2000 60 (2,36) 
UHV-10 560 38 (.1,50) 

50 UHV-11 1000 48 (1.89) 31 (1.22) 35 (1,38) 
UHV-12 1700 60 (2,36) 

A·1176 For manufacturers' sales offices, see yellow pages EEM 1988 
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MULTILAYER CERAMIC CAPACITORS 
TOK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Dnve, Mount Prospect: IL 60056, U.S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803·6100 INDIANAPOLIS REGIONAL 
OFFICE Phone: (317)872-0370 NEW YORK REGIONAL OFFICE Phone (516)625·0100 LOS ANGELES REGIONAL OFFICE Phone (213) 539·6631 DETROIT DISTRICT OFFICE Phone (313) 353·9393 NEW 
JERSEY DISTRICT OFFICE Phone (201) 736·0023 HUNTSVILLE DISTRICT OFFICE Phone (205) 539·4551 GREENSBORO DISTRICT OFFICE Phone (919) 292·0012 DALLAS DISTRICT OFFICE Phone (214) 
506·9800 SAN FRANCISCO DISTRICT OFFICE Phone (408) 437·9585 TOK CORPORATION, TOKYO, JAPAN 

MULTILAYER CERAMIC CHIP CAPACITORS C1608 

Shapes and dimensions Dimensions in mm (inches) 

Type L W Tmax. 

C1608 1.6±0.1 (.063) 0.8±0.1 (.031) 0,9 (.035) 

~~'T 
C2012 2.0 :'.g; (079) 1.25±0.2 (.050) 1.45 (.057) 

~// ,I 
C3216 3.2±0.2 (.126) 1.6±0.15 (,063) 1.3 (.05) 

' ~ 
C3225 3.2±0.4 (.126) 2.5 ± 0.3 (.098) 19 (.075) 

C4532 4.5±0,5 (.177) 3,2 ± 0.4 (.126) 1.9 (.075) 

C5650 5.6 ± 0.5 (.220) 5.9±0.5 (.197) 1.9 (.075) 

Packaging style 

Type 
Thickness Packaging style 
(mm) Bulk (B) Magazine (M) Taping (T) 

C1608 0.9 max. V 
0.6±0.15 ,.; 

C2012 0.85±0.15 v 
1.25 ± 0,2 v 
0.6±0.15 ,.; 

C3216 0.85±0.15 ,.; 
1.1 ±0.2 ,.; 

C3225 1.9 max. v 
C4532 1.9 max. v 
C5650 1.9 max. ,.; 
• Please contact TDK for in detail. 

Temperature compensation, 50V 

Type 

C1608 
(EIA CC0603) 

C2012 
lElA CC0805) 

C3216 
(EIA 1206) 

C3225 
(EIA: CC121O) 

C4532 
(EIA CC1812) 

C5650 
(EIA CC2220) 

Temperature 
characteristic 

CH·COG 

SL 

CH·COG 

PH 

RH 

SH 

TH 

UJ 

SL 

CH·COG 

PH 

RH 

SH 

TH 

UJ 

SL 

CH·COG 

SL 

CH·COG 

SL 

CH·COG 

SL 

High dielectric constant, 50V, 25V 

Type Rated Temperature 
voltage (V) characteristic 

C1608 
(EIA: CC0603) 50 X7R 

Y5V 

50 
B 
X7R 

C2012 
lElA; CC0805) 

25 
X7R 

50 F 
Y5V 

25 F 
Y5V 

50 
B 
X7R 

C3216 
(EIA: CC1206) 

25 
X7R 

50 F 
Y5V 

25 F 
Y5V 

C3225 
(EIA CC1210) 

X7R 
50 

Y5V 

C4532 
(EIA: CC1812) 

X7R 
50 

Y5V 

C5650 
(EIA: CC2220) 50 

X7R 

Y5V 

,.; 
,.; 
,.; 
v 

,.; v 
v 

,.; v 

Rated capacitance (pF) 

T 0,6+0.15 (mm) T-O,85 + 0,15 (mm) 

0.5 to 390 430 to 680 

0.5 to 300 300 to 470 
0.5 to 390 430 to 560 
0.5 to 390 430 to 560 
0.5 to 510 560 to 680 

0.5 to 560 620 to 1000 
0.5 to 1200 1300 to 1800 
0.5 to 1000 1100 to 1800 
0.5 to 560 620 to 1000 

05t0820 910 to 1500 

0.5 to 910 1000 to 1800 
0.5 to 910 1000 to 1800 
0.5 to 1200 1300 to 2200 
0.5 to 2700 3000 to 4700 

Rated capacitance (pF) 

T=0.6+0.15(mm) T -0.85±O 15(mm) 

470 to 15000 18000 to 27000 
470 to 15000 18000 to 27000 
12000, 15000 18000 to 27000 
12000, 15000 18000 to 27000 

4700, 1000022000 47000, 68000 

22000, 47000 100000 

470 to 39000 47000 to 68000 
470 to 39000 47000 to 68000 

12000 to 39000 47000 to 68000 
12000 to 39000 47000 to 68000 
4700, 10000 22000, 
47000. 100000 

47000, 100000 

~ 

C3225 

• • • • 

Reel 

r_ 1.1 +0.2 (mm) 

2000 to 2200 
1100 to 1500 
1600 to 2200 

2000 to 2700 
2000 to 2700 
2400 to 3300 
5100 to 6800 

T -1.1 ±0.2 (mm) 

33000, 39000 

33000, 39000 

33000. 47000 

33000, 47000 

82000, 100000 

82000, 100000 

82000, 100000 
82000, 100000 

220000 

220000 

C2012 C3216 --Wi Wi --
C4532 C5650 

• • • ~; ,-• \, t 

Magazine 

T 1.25+0.2 (mm) T 0.9 (mm) max T 1.9 (mm) max 

0.5 to 220 

0.5 to 560 

750 to 1100 
510 to 820 
620 to 1000 
620 to 1000 
750 to 1000 
1100 to 1300 
2000 to 2700 

750 to 3300 
3000 to 8200 
2400 to 5600 
9100 to 18000 

5100 to 10000 
20000 to 33000 

T -1.2S±0.2(mm) T O.9(mm)max T 1.9(mm)max 

220 to 6800 1000. 2200, 
4700, 10000, 22000 

56000 to 1 50000 
220000, 470000 

180000, 220000 

270000 to 470000 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1177 
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MULTILAYER CERAMIC CAPACITORS 
TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect lL 60056, U.S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
OFFICE Phone: (317) 872-0370 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 LOS ANGELES REGIONAL OFFICE Phone: (213) 539-6631 DETROIT DISTRICT OFFICE Phone (313) 353·9393 NEW 
JERSEY DISTRICT OFFICE Phone: (201) 736-0023 HUNTSVILLE DISTRICT OFFICE Phone: (205) 539-4551 GREENSBORO DISTRICT OFFICE Phone: (919) 292-0012 DALLAS DISTRICT OFFICE Phone: (214) 
506-9800 SAN FRANCISCO DISTRICT OFFICE Phone (408) 437-9585 TDK CORPORATION, TOKYO, JAPAN 

,DIPPED RADIAL LEADS-FD11, FK11, FK16, FK20, FK22, FK26, FD23 
FD11 

Lead space 2.5 mm <.096) 

Type TC 

WV 
FD11 

FK16 

FK11 

Capacitance 
tolerance 

rift' 5,0 

~~ 
FK1 5.5 max 

,'? ~1 (.216) 

¢O.S' +3 
(.0197) 5_1 

Capacitance (pF) 

COG 
50V(1H) 

0.5 to 560 

0,5 to 680 

750 to 3,300 

0.510 50pF 
±Q.5pF(D), ±2SpF(C) 
61010pF 
+Q.5pF!D1. +1.0pF (F) 

(.197) 

Lead space 5.0 mm (.197) 

#,'5.0 
~~ ('J9~ax. 

FK26 5.5 max. '''~i~l---C"1t (.216) 

¢lD.S 7±2 
(.0197)' 1 (.276) 

Type TC 

WV 
FK26 

FK20 

FK22 

FD23 
CapaCitance 
tolerance 

Capacitance (pF) 
COG 

50V(1H) 
0.5 to 680 

750 to 3,300 

3,600 to 5,600 

6,200 to 27,000 
0.5 to 50pF 
± O.SpF(Dl. ± 25pF(C) 
6 to 10pF 
+Q.5pF(D), + 1,OpF(F} 

,,-,<8- 5.0 

~~~ 
,0 ~1 'F'<H 7.0 mal(. 

(.276) 

rg1597) 5~1 
(.197) Dimensions in mm (inches) 

SL X7R-Y5R 
50V(1H) 50V(1H) 

0,5 to 1,800 1,000 to 22,000 

0.5 to 2,700 1 ,000 to 47,000 

3,000 to 8,200 56,000 to 150,000 

Over 10pF ±10%(K), ±20%(M) 
±10%(K), ±5%(J) 

;!c' 7.5 max 

~~<$' (.295) 

,'?~ ~C_-c"1, 
FI<22 i7.5max 

!(.2951 

00.5 7+2 
(.0197) - t,27S1 

~, 10maJ/ 

,·~~:~h,11Om .. 
(,394) 

00.5 7±2 
(.0197) 1(.276) 

DimenSions in mm (inches) 

SL X7R·Y5R 

50V(1H) 50V(1H) 
0,5 to 2,700 1,000 to 47,000 

3,000 to 8,200 56,000 to 150,000 

9,100 to 18,000 180,000 to 270,000 

20,000 to 68,000 330,000 to 820,000 
Over 10pF ±10%(K), ±20%(M) 
+10%(1<), ±5%(J) 

DIPPED RADIAL LEADS-FD31, FK33, FD41 
Lead space 7.5mm (.295) Lead space 10.0mm (.394) 

q,"I'I 12.5 max. 

,,0 ~ff-. :::1)~T.12'5m". 
1(.492) 

t±2 
¢06~ 1(.276) 
(.0252) Dimensions in mm (inches) 

Capacitance (pF) 
Type TC COG SL X7R·Y5R 

WV 50V(1H) 50V(1H) 50V(1H) 

FD31 750 to 3,300 3,000 to 8,200 56,000 to 150,000 

FK33 3,600 to 5,600 9,100 to 22,000 180,000 to 330,000 

FD41 30,000 to 33,000 75,000 to 100,000 1,000,000 to 1,200,000 

CapaCitance ±10%(1<) ±20%(M) 
tolerance ±5%(J) ±10%(K) 

Reel 

25V(1E) 
27,000 to 39,000 

56,000 to 1 00,000 

180,000 

FK26 

~ 
I l 
25V(1E) 

FK20 

" f 1 

56,000 to 1 00,000 

180,000 

330,000 

FD31 

25V(1E) 

180,000 

390,000 

A-1178 For manufacturers' sales offices, see yellow pages 

FK16 

11 
Y5V 
50V(1H) 
10,000, 15,000, 22,000 
33,000, 47,000 
10,000, 15,000, 22,000 
33,000,47,000,68,000 
100,000 

150,000, 220,000, 330,000 
470,000 

+80%(Z) 
-20 

FK22 

Y5V 
50V(1H) 
10,000, 15,000, 22,000 
33,000,47,000, 68,000 
100,000 
150,000, 220,000, 330,000 
470,000 
470,000, 680,000, 
1,000,000 (1 /iF) 
1,500,000 to 4,700,000 

+80%(Z) 
-20 

FK33 

Y5V 
50V(1H) 

100,000, 150,000 
220,000, 330,000 
470,000 
470,000, 680,000 
1,000,000 (1/LF) 
6,800,000 (6.81'F) 

~~g%(Z) 

lId"' 

FKll 

.~. 

II 
25V(1E) 

68,000, 100,000 

150,000, 220,000 

FD23 

25V(1E) 
150,000, 220,000 

1,500,000 (1,5/LF) 

FD41 

25V(1E) 

1,500,000 (1,5/LF) 

~ '3'2. Dimensiqns in mm (inches) 

EEM 1988 
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MULTILAYER CERAMIC CAPACITORS 
TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive. Mount Prospect. IL 60056, U.S.A, Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
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~5~~~cio ~~~R~~1~~~g6 '6:s,.RI~~'b~~7i?~2~h~~:T4~~\L4Lf7~~~R+%~ ~J'k~~~~on~~~Oib~~~:~~~X~EENSBORO DISTRICT OFFICE Phone (919) 2920012 DALLAS DISTRICT OFFICE Phone (214) 

MOLDED AXIAL LEADS-MA12, MA13, MA14 

MA12 

MA13 

MA14 

Type 

MA12 

Capacitance (pF) 
TC COG 
WV 50V(lH) 

0.5 to 560 

, lir"Il, 

SL 
100V(2A) 50V(lH) 
0.5 to 390 0.5 to 1,800 

Type 

MA12 

MA13 

MA14 

100V(2A) 

0.5 to 1.200 

Dimensions, mm (inches) 

L 0 d e 
4,06±0,25 (,16) 229±0.25 (.09) 0.5:8:63 (,02) 25 min. (.984) 

6.35±0.25 (.25) 229±0.25 (.09) 0.5:8:63 (.02) 25 min. (.984) 

9.91±0.25 (.39) 3.56±0.25 (.14) 0.64:863 (.025) 25 min. (.984) 

X7R Y5V 
50V(lH) 100V(2A) 50V(lH) 100V(2A) 

1,000 to 22,000 1,000 to 12,000 10,000, 15,000, 10,000 15.000 
22,000, 33,000 22,000, 33,000 
47,000, 68,000, 
100,000 

MA13 620 to 1,500 430 to 1,000 2,000 to 4,700 1 ,300 to 3,900 27,000 to 15,000 to 39,000 150,000, 220,000 47,000, 68,000 
100,000 

MA14 1,600 to 6,800 1,100 to 4,300 5,100 to 18,000 4,300 to 15,000 120,000 to 

Capacitance Up to 10pF 
tolerance ±0.5pF(D), ±0.25pF(C) 

Reel 

Over 10pF 
±10%(K), ±5%(J) 

75 
(2.95) 

220,000 

±20%(M), 

~ Dimensions in mm (inches) 

LOW-LOSS CAPACITORS FOR HIGH FREQUENCIES-FC, FR, HR 
Low-loss capacitors for high frequencies are deSigned for application in 
100 to 1000MHz high-frequency power circuits. They are characterized by 
an excellent frequency response, a high Q factor, and superior resistance 
solder heat. 

FC1414, FC2828 FR1414, FR2828 

w1-L---j w,-r-Li 

~}Q} 
LV 7q:LJL:::7 

t I-e-J 

Dimensions in mm (inches) 

Type W T e W 

FC1414 1.4±0.3 1.4±0.3 1.6 max 
(.055) (.055) (.063) 

FC2828 2s:8§ 2.8±OA 3.0 max 
(.11) (.11) (.12) 

FR1414 l.4±OA 1.4±0.3 1.6 max 
(.055) (.055) (.063) 

2 min. 1.3±0.3 
(.08) (.05) 

FR2828 
2.8++8:j 2s!8§ 3.0 max. 
(.11) (.11) (.12) 

2 min. 2.2±0.3 
(.08) (.09) 

FC1414 

p 

0.1:8:B, 
(.004) 

0.1:8:B, 
(.004) 

FR1414 

z ?'---'5ill 

~'-'-e 

Type 

FC1414 

FR1414 

FC2828 

FR2828 

Capacitance 
tolerance 

100,000 
47,000 to 330,000, 470,000 150,000, 220,000 
150,000 680,000 
±10%(K) +80% 

-20%(Z) 

FC2828 

Rated voltage 
Capacitance (pF) 
COG 

50V (lH) 0.5 to 100 

500V (2H) 0.5 to 100 
300V (2F) 110 to 180 
200V (20) 200 to 470 
100V (2A) 510 to 560 
50V (lH) 620 to 1,000 

0.5 to 5pF 6 to 10pF 
±0.25pF (C) ±0.5pF (D) 
±0.5pF (D) ±1.0pF (F) 

330,000 

FR2828 .. ~ _l_ !!!Ia_ 
1111111<8. 

Over 10pF 
±50/0 (J) 
±10%(K) 

X7R 

150 to 3,300 

470 to 22,000 
±10%(K) 
±20% (M) 
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I. Capacitance (farads) 

English: C = .224 K A 
to 

Metric: C = .0884 K A 
to 

II. Energy stored in capacitors (Joules, watt-sec) 
E = % CV2 

III. Linear charge of a capacitor (Amperes) 

1= CdV 
dt 

IV. Total Impedance o'f a capacitor (ohms) 

Z = v' R,2 + (Xc - XL) 2 

Where Rs = ESR 

V. Capacitive Reactance (ohms) 
1 

Xc = 2 ... fC 

VI. Inductive Reactance (ohms) 
Xl. = 2rrfL 

VII. Phase Angles: 
Ideal Capacitors: Current leads voltage 90 0 

Ideal Inductors: Current lags voltage 90 0 

Ideal Resistors: Current in phase with voltage 

VIII. Dissipation Factor 
, ESR 

DF = tan<'l (loss angle) = ,--X, 
(2 7r fC) (ESR) 

IX. Power Factor 
PF = Sine <'I (loss angle) = Cos cp (phase angle) 
PF = DF(when less than 10%) 

X. Quality Factor (dimensionless) 

Q = Cotan 0 (loss angle) = _1_, 
DF 

Metric prefixes: 
Pico X 10~12 
Nano X 10-9 

Micro X 10-6 

MiIli X 10-3 

Deci X 10-1 

Deca X 10 
Kilo X 103 

Mega X 106 

Giga X 109 

Tera X 1012 

Symbols: 
K = Dielectric Constant 
A = Area 
to = Dielectric thickness 
V = Voltage 
t = time 
Rs = Series Resistance 
f = frequency 

XI. Equivalent Series Resistance (ohms) 

ESR = (DF) (Xc) = (DF) (% 1r fC) 

XII. Power Loss (watts) 

Power loss = (2 ... fCV2) (DF) 

XIII. KV A (Kilowatts) 
KV A = 2 rr fCV2 X 10-3 

XIV. Temperature Characteristic (ppm/"C) 

TC = Ct - C2il x 106 
C25 (T, - 25) 

XV. Cap Drift (%) 

C.D. = C1 - C2 X 100 
C1 

XVI. Reliability of Ceramic Capacitors 

~~ = [~:J x (~:J T 

XVII. Capacitors in Series (current the same) 

Any number: _1_ = _1_ + _1~ ___ + _1_ 
CT C1 C2 C" 

Two: 

XVIII. Capacitors in Parallel (voltage the same) 

CT = C1 + C2 --- + C" 

XIX. Aging Rate 

A.R. = % Ll C/ decade of time 

XX. Decibels 

db = 20 log .YL 
V2 

L = Inductance 
II = Loss angle 
cp = Phase angle 
x + y = Exponent effect of volt

age and temp 
Lo = Operating life 

L, = Test life 
V, = Testvoltage 
Yo = Operating voltage 
T t = Test temperature 
To = Operating 

temperature 
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1500 CAPACITORS 1500 

UNITED CREMI-CON 
The LEADER in Aluminum 

Electrolytic Capacitors for over 50 Years. 
Today, More Popular Than Ever! 

Wider Product Range 
The latest technology enables United Chemi-Con 
to offer a wider choice of capacitors than ever 
before. High gain foil increases our capacitors' 
volumetric efficiency. We can build smaller and 
smaller capacitors without diminishing performance. 
We also are designing more capacitors that meet 
special needs, such as low leakage current, without 
sacrificing other electrical characteristics. And our 
expanding series of solvent-proof capacitors can be 
inserted on PC boards along with other components 
before soldering and cleaning with halogenated 
solvents. Whatever your needs, we have the 
capacitors to meet them. 

Engineering & Technical Support 
A team of applications engineers at Corporate 
Headquarters answers engineering questions, 
cross-references parts and reviews drawings. They 
are readily accessible to our customers by tele
phone. Our product data sheets, newsletters and 
catalogs set the standard for the industry. Send for 
our Full Line Catalog detailing the widest variety of 
aluminum electrolytic capacitors available from any 
one manufacturer in the world. 

Expanded Facilities 
In 1983 United Chemi-Con opened a new 54,000 
square foot warehouse in Compton, California. The 
most advanced computer systems link this warehouse 
with our Corporate Headquarters in Rosemont, Illinois. 
In 1984 we opened a Western Region Branch Sales 
Office in Compton. It provides full-scale services to 
our Western customers. 

UNITED CREMI-CON INC. 
UNITED 

CHEMI-CON 

A·1182 

9801 West Higgins Road, Rosemont, Illinois 60018 
312-696-2000 TWX 910-253-2964 TLX 28-3557 

Western Region Branch Sales Office: 
213-537-7720 TWX 910-997-8025 TLX 66-4707 

For manufacturers' sales offices, see yellow pages EEM 1988 



1500 CAPACITORS 1500 

lc.uy.~f Product Selection Guide for Aluminum Electrolytic Capacitors 

C 
III 
0 0 c '0 i II 
'a e .!:! 

~ 
III ! ii li a. Rated .. "Iii S c 

voltage Capacitance III aI III 
C 'c c :I ~ range range ell i .9 .9 0 

Series Features CJ 0 Terminal type (VDC) (fLF) 

SRE-T Super Miniature, <l>2x5.5Imm • Axial 4-50 0.47-4.7 

AL CHIP-S Chip type • - 6.3-50 0.1-22 

AL CHIP-MT Chip type • - 4-50 0.47-4.7 

ALCHIP-MV Vertical type Chip • - 4-50 0.1-100 

SME General, Miniature • • • Axial, Radial 6.3-250 0.47 -22,000 

KME General, Miniature (105°C) • • • • Axial, Radial 6.3-250 0.47 -22.000 
SMC 

SM,SMC General • • Axial, Radial 6.3-450 0.47 -10,000 
KMC 

.I<M, KMC General (105°) • • • Axial, Radial 6.3-250 0.47-10,000 

SM-BP (D) Bi-Polar, General • Axial, Radial 6.3-100 0.47-2,200 

SM-BP (P) Bi-Polar, Crossover network • Axial, Radial 6.3-100 0.47-2,200 

BP (S) Bi-Polar, Horizontal Deflection Radial 25 2.2-10 

! SRE Miniature, Height 5mm • Radial 4-50 0.1-100 
::I 
"Iii KRE Miniature, Height 5mm (105°) • • • Radial 4-50 0.1-100 
'c 

SRA Radial 4-63 0.1-220 i Miniature. Height 7mm • 
KMA Miniature. Height 7mm (105°C) • • • Radial 4-63 0.1-220 

SR Short length • Radial 6.3-50 0.1-3,300 

SRC Short length • • Radial 6.3-50 0.1-3,300 

LL Low leakage Radial 6.3-100 0.1-4,700 

LR Low leakage, Epoxy end seal Radial 6.3-50 0.1-100 

SXE Low impedance, Miniature (105°C) • • • • Radial 6.3-100 1.5-15,000 

SXC Low impedance (105°C) • • • Radial 6.3-63 1-2,200 

RXC& RX Low impedance (105°C) • Rxe • Radial 10-100 2.2-1,000 

RZ Low ESR (105°C) • • • Radial, 3 lead 7.5-250 15-16,500 

RZA Low ESR, 5000 hrs life (105°C) • • • Radial,3 lead 6.3-250 56-33,000 

LX Long life, 5000 hrs life (105°C) • • Radial 10-250 0.47 -2,200-

GX High reliability (130°C) • Axial, Radial 10-63 0.47-1,000 

SM-VP 3 terminal, large CV value • 3 lead radial 10-100 470-22,000 

KRF Miniature, large CV (105°C) • • • Radial 10-250 68-39,000 

NMA General • Plug-in 10-400 82-15,000 

BKA General, Low Profile • Plug-in 10-400 82-15.000 

SME 
'a 

General, Miniature • • Plug-in 10-400 82-22,000 
III KME General, Miniature (105°C) • • • Plug-in 10-400 39-47,000 a 

KM General (105°C) Plug-in 10-400 47-33.000 III 
~ NMHR Miniature, High ripple • Plug-in 160-250 100-1,000 II 

...I 
GX-VH High reliability (130°C) • • Radial 10-250 56-18,000 

MWU Computer Grade • Screw, Terminal 6-450 75-1,600,000 

UW Computer Grade • Screw, Terminal 10-450 80-390,000 

KMU Computer Grade (105°C) • • Screw, Terminal 10-400 220-390,000 

KWU Computer Grade (105°C) • • Screw, Terminal 10-100 1000-100,000 

FLS Flat Package • • Radial Leads 10-250 33,000-470 
J! 

S8 Memory Back Up Radial 5.5 2200-47,000 0 • -::I 
.!! 'a SXJ Low Impedance (105°C) • • • Radial 4-16 11-820 il e a.a. 

FLK & FLS Flat Package (105°C) • • • Radial 10-250 33,000-470 0:1 
III 

RW For Inverter, High Ripple Screw, Bolt 250-450 220-15,000 z • • PH For Photo Flash • Radial PCB 200-360 50-1,500 

UNITED CHEMI-CON INC., 9801 W. Higgins Rd., Rosemont, IL 60018 • 312-696-2000 • TWX 910-253-2964 • TLX 28-3557 
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CAPACITORS 1500 

HIGH RELIABILITY EMI FILTERS 
US MICROTEK 
EMI FILTER PRODUCTS 
Discoidal Feedthru Style 
• SERIES 0970, 1270, 127A, 

1908, 190F, 265F, 335E, 
340A 
Frequency Range -
300KHz-26GHz. 
Voltage Range -
50-200VOC/125VAC. 
Capacitance Range -
.003MFO-1.5MFO. 

Solder-In Style 
• SERIES z:z., ZS, YS, 

XS,WS 
Frequency Range -
50KHz-26GHz. 
Voltage Range -
50-300VOC. 
Capacitance Range -
10pF-1.2MFO. 

Bolt Style 
• SERIES SA, SB, SH, 

sp, SN 
Frequency Range -
500KHz-26GHz. 
Voltage Range -
50-20OVOC/125VAC, 
400Hz. 
Capacitance Range -
25 pF-.2MFO. 

Cylindrical Style 
• SERIES Bl, BK, CK, 

GK, JO 
Frequency Range -
14KHz-10GHz. 
Voltage Range -
50-400VOC/230VAC, 
400Hz. 
Capacitance Range -
.01 MFO-1.4MFO. 

Reliability Screening, 
to Levels R, Band S. 

SERVICES AND 
CAPABILITIES: 
Engineering 
• Computer aided design 

capability. 
large applications engi
neering staff available to 
provide applications 
solutions. R & 0 - new 
product development. 
Sample/prototype 
capability. 

APPLICAtiONS 
Military 
• Electronic Warfare, 

Electronic Counter
Measures, Guidance, 
Communications Com
mand Control, Avionics, 
Weapon Systems, and 
EMP/Lightning. 

Space 
• Satellite, SOl, Space 

Station, Shuttle, and 
Reentry Vehicles. 

Medical 
• Heart Pacemakers, 

Blood Analyzers, 
Medication Monitors, 
and Instrumentation 

Industrial Instrumentation 
• Spectrum Analyzers, and 

Network Analyzers. 
Other Products: 
US Microtek also offers a 
broad line of Hi Rei MlC 
capacitors in chip, axial 
and radial leaded configu
rations. SpeCialty products 
include Hi Voltage, Hi 
Current, Hi Temperature 
(175°C, 200°C) and low 
ESR devices. 

U S J microtek 
.. 7~c--o-m--p--o-n-e--n-t-s---------------1-11-4-4--pe-n-ro-s-e--&-re-e-t-.--S-u-n-V-a-II-~-,-c-a-lif-o-rn-la--9-13-5-2--2-7--81 

(818) 767-6770 FAX: 818-767-2832 TWX: 910-498-4988 
A DIVISION OF UNITAOOE CORPORATION Printed in U.S.A. 
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1500 

24 Years of Fine Tuning 
Your critical tuning problems can be 
solved by this broad line of unique, 
precise trimmers. Maximum values from 
1.2 pF to 300 pF with high Q from 1 MHz 
to over 10 GHz. Proven applications in
clude crystal filters and oscillators, 
phase shifters, RF amplifiers, cellular 
radio, and communication equipment. 
Over 100 parts are MIL qualified. 

Basic to most Voltronics designs are: 
• Internal a-ring seal 
• Multiturn high resolution 
• Non-rotating piston 
• Extreme stability 
• Long life 

• Surface mount 
• 2.5 & 8.5 pF max C 
• Q - 500 & 1000 at 250 MHz 
• Usable over 5 GHz 
• Smallest precision type 

Sapphire 
• Sealed and meets MIL specs 
• 1.2, 2.5, 4.5 & 8 pF max C 
• Q - 4-5000 at 250 MHz 
• Usable over 10 GHz 

Let us modify a standard part or design a 
new one for you. 

Active present fieldS are: 

CAPACITORS 

Engineering 
Kits 

• RF high voltage (over 3 KV at 300 
MHz) 

• Non·magnetic styles for NMR and 

• Separate kits available for each 
product line 

MRI 
• Very long life for continuous use 
• Dual trimmers 
• Variable capacitor·inductors 
• Sealed, surface mount 

• You select mix of parts 
• Inexpensive way to stock design 

labs 

• Typical- Any 28 "E" parts at $75 

Air 
• Sealed (no cap) 
• 10 & 14 pF max C 
• Q - 5000 at 100 MHz 
• Usable over 1.5 GHz 
• "A" line - MIL, alumina case 
• OlE" line, economical, plastic case 

• Non-rotating, linear design 
• 1.2 to 300 pF max 
• Q and frequency dependent on style 
• Dozens of MIL styles 
• Most range in smallest size 

EEM 1988 For manufacturers' sales offices, see yellow pages 

1500 



1500 CAPACITORS 1500 

~E5r::al POL VESTER FILM-FOIL CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDINGYOLTAGE 
200% of rated voltage applied through a minimum limiting 
resistance of 100 Ohms/Volt. Duration of voltage stress shall 
be 15 seconds minimum and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
,... 55°C to +85°C with full rated voltage applied. To + 125°C 
with 50% of rated voltage. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 
500 VDC, whichever is less, the minimum product of Insulation 
Resistance and Capacitance shall be 100,000 megohms·micro
farads, but need not exceed 100,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.75% when measured at 25°C and 1000 Hz, 
±20 Hz. See characteristic curves for D.F. ratings at other tem
peratures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits speclfiad. Meas
urements will be made at 25°C and 1000 Hz ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 850 C for 250 hours. 
One failure in twelve shall be permitted. 

CAPACITANCE STABILITY (DRIFn 
less than 0.50% when measured in the following manner: three 
capacitance readings at 25°C, each made prior to and after tem· 
perature cycling from room to sooC, and room to -55°C. The 
mathematical difference between the two extremes, divided by 
the intermediate value, and then multiplied by 100, yields the 
stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI-C-27287 .. Para. 3.12 when tested in 
accordance with Mil·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. 
Bend test shall consist of one bend from the point of egress, 
first 90° in one direction, back to the original axial position, and 
then 900 in the OPPOSite direction with no evidence of breakage. 

FEATURES 
Wrap and fill construction. 

Tubular or oval configuration for optimum space savings. 

Extended foil design. 

Quality control procedures per MO-Q·9858. 

Will meet or exceed Mil-C·27287. 

APPLICATIONS 
Computers 

Data Processing Equipment 

Peripheral Equipment 

Aircraft and Missile Systems 

Industrial Instrumentation 

Navigation and Distance Measuring Equipment 

J K ~LE.CTRON1CS, INC d/blll 

TYPE 32M RATINGS AND DIMENSIONS 

.0027 .187 .40 2701 

.0033 .187 .40 3301 

.0039 .187 .40 3901 

.0047 .187 .40 4701 

.0056 .187 .40 5601 

.0068 .187 .40 6801 
.0082 .187 .40 8201 
.01 .187 .40 1002 
.012 .187 .40 1202 
. 015 .203. .40 1502 

.018 .218 .40 1802 

.022 .234 .40 2202 

.027 .265 .40 2702 

.033 .218 .53 3302 

.039 .187 .65 3902 

.047 .203 .65 4702 

.056 .218 .65 5602 

.068 .250 .65 6802 

.082 .265 .65 6202 

.1 .265 .78 1003 

.12 .281 .78 1203 

.15 .312 .78 1503 

.18 .312 .90 1803 

.22 .343 .90 2203 

.27 .343 1.03 2703 

.33 .375 1.03 3303 

.39 .375 1.18 3903 

.47 .406 1.18 4703 

.56 .437 1.18 5603 

.68 .484 1.18 6803 

.62 .531 1.18 8203 
1.0 .546 1.32 1004 
1.25 .578 1.45 1254 

1.45 1504 
1.56 2004 

.001 .125 .234 .40 1001 

.0012 .125 .234 .40 1201 

.0015 .125 .234 .40 1501 

.0018 .125 .234 .40 1801 

.0022 .125 .234 .40 2201 

.0027 .125 .234 .40 2701 

.0033 .125 .234 .40 3301 

.0039 .125 .234 .40 3901 

.0047 .125 .234 .40 4701 

.0056 .125 .234 .40 5601 

.0068 .125 .234 .40 6801 

.0082 .125 .234 .40 8201 

.01 .125 .234 .40 1002 

.012 .125 .234 .40 1202 

.015 .140 .234 .40 1502 

.018 

.022 

.027 

.033 

.039 

.047 

.056 

.068 

.082 

.1 

.12 

.15 

.18 

.22 

.27 

.33 

.39 

.47 

.56 

.68 

.156 .250 .40 1802 

.171 .281 .40 2202 

.203 .296 .40 2702 

.140 .250 .53 3302 

.125 .234 .65 3902 

.140 .250 .65 4702 

.156 .265 .65 5602 

.187 .281 .65 6802 

.187 .312 .65 8202 

.187 .312 .78 1003 

.203 .328 .78 1203 

.234 .359 .78 1503 

.218 .328 .90 1803 

.250 .359 .90 2203 

.234 .406 1.03 2703 

.265 .437 1.03 3303 

.265 .453 1.18 3903 

.296 .500 1.18 4703 

.328 .531 1.18 5603 

.375 .562 1.18 6803 

.187 .40 

.187 .40 

.187 .40 

.187 .40 

.187 .40 

.187 .40 

.187 .40 

.203 .40 

.234 .40 

.250 .40 

.203 .53 
.218 .53 
.234 .53 
.218 .65 
.234 .65 

.250 .65 

.281 .65 

.312 .65 

.296 .78 

.328 .78 

.328 .90 

.359 .90 

.359 1.03 

.390 1.03 

.406 1.18 

.437 1.18 

.468 1.18 

.515 1.18 

.531 1.32 

.515 1.56 

.578 

.593 

.671 

.734 

.812 

2701 
3301 
3901 
4701 
5601 

6801 
8201 
1002 
1202 
1502 

1802 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 
3903 
4703 
5603 
6803 

8203 
1004 
1254 
1504 
2004 

.125 .234 .40 1001 

.125 .234 .40 1201 

.125 .234 .40 1501 

.125 .234 .40 1801 

.125 .234 .40 2201 

.125 .234 .40 2701 

.125 .234 .40 3301 

.125 .234 .40 3901 

.125 .234 .40 4701 

.125 .234 .40 5601 

.125 .234 .40 6801 

.125 .234 .40 8201 

.140 .250 .40 1002 

.171 .265 .40 1202 

.187 .281 .40 1502 

.140 .234 .53 1802 

.156 .250 .53 2202 

.171 .281 .53 2702 

.156 .250 .65 3302 

.171 .265 .65 3902 

.171 .312 .65 4702 

.203 .328 .65 5602 

.218 .359 .65 6802 

.218 .343 .78 8202 

.234 .375 .78 1003 

.218 .390 .90 1203 

.250 .421 .90 1503 

.234 .437 1.03 1803 

.265 .468 1.03 2203 

.281 .484 1.18 2703 

.328 .515 1.18 3303 

.359 .562 1.18 3903 

.406 593 1.18 4703 

.406 609 1.32 5603 

.406 .609 1.56 6803 

.187 

.187 

.187 

.187 

.187 

.187 .53 

.203 .53 

.218 .53 

.234 .53 

.265 .53 

.218 .65 

.250 .65 

.234 .78 

.265 .78 

.281 .78 

.312 .78 

.296 .90 

.328 .90 

.343 .90 

.390 .90 

.359 1.18 

.390 1.18 

.437 1.32 

.484 1.32 

.468 1.56 

.515 1.56 

.562 1.56 

.609 1.56 

.640 1.70 

.703 1.70 

.734 1.82 

.781 1.94 

2701 
330,1 
3901 
4701 
5601 

6801 
8201 
1002 
1202 
1502 

1802 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 
3903 
4703 
5603 
6803 

8203 
1004 

.109 .203 .53 1001 

.109 .203 .53 1201 

.125 .234 .53 1501 

.125 .234 .53 1801 

.125 .234 .53 2201 

.125 .234 .53 2701 

.125 .234 .53 3301 

.125 .234 .53 3901 

.125 .234 .53 4701 

.125 .234 .53 5601 

.125 .234 .53 6801 

.140 .234 .53 8201 

.156 .250 .53 1002 

.171 .265 .53 1202 

.187 .312 .53 1502 

.140 .281 .65 1802 

.171 .296 .65 2202 

.156 .281 .78 2702 

.171 .312 .78 3302 

.203 .328 .78 3902 

.203 .375 .78 4702 

.187 .359 .90 5602 

.218 .390 .90 6802 

.250 .421 .90 8202 

.281 .453 .90 1003 

.250 .421 1.18 1203 

.281 .484 1.18 1503 

.312 .515 1.32 1803 

.359 .562 1.32 2203 

.343 .546 1.56 2703 

.390 .593 1.56 3303 

.437 .640 1.56 3903 

.484 .687 1.56 4703 

.515 .718 1.70 5603 

.578 .781 1.70 6803 

.203 .53 

.218 .53 

.218 .53 

.187 .65 

.203 .65 

.203 .65 

.218 .65 

.234 .65 

.265 .65 

.281 .65 . 

.265 .78 

.281 .78 

.312 .78 

.296 .90 

.328 .90 

.359 .90 

.375 .90 

.421 .90 

.375 1.18 

.421 1.18 

.453 1.18 

.500 1.18 

.515 1.32 

.562 1.32 

.562 1.56 

.578 1.70 

.625 1.70 

.687 1.70 

.750 1.70 

.796 1.82 

.828 1.94 

.921 1.94 

2701 
3301 
3901 
4701 
5601 

6801 
8201 
1002 
120~ 
1502 

1802 
2202 
2702 
3302 
3902 

4702 
5602 
6802 
8202 
1003 

1203 
1503 
1803 
2203 
2703 

3303 
3903 
4703 
5603 
6803 

8203 
1004 

.109 .203 .53 1001 

.109 .203 .53 1~01 

.125 .234 .53 1501 

.125 .234 .53 1801 

.125 .234 .53 2201 

.125 .234 .53 2701 

.140 .281 .53 3301 

.140 .265 .53 3901 

.125 .265 .65 4701 

.125 .250 .65 5601 

.125 .250 .65 6801 

.140 .265 .65 8201 

.156 .281 .65 1002 

.171 .312 .65 1202 

.203 .328 .65 1502 

.171 .312 .78 1802 

.203 .343 .78 2202 

.234 .359 .78 2702 

.218 .343 .90 3302 

.250 .375 .90 3902 

.281 .406 .90 4702 

.281 .453 .90 5602 

.312 .500 .90 6802 

.281 .453 1.18 8202 

.312 .500 1.18 1003 

.343 .515 1.18 1203 

.390 .578 1.18 1503 

.406 .578 1.32 1803 

.468 .640 1.32 2203 

.437 .640 1.56 2703 

.468 .671 1.70 3309 

.500 .703 1.70 3903 

.562 .765 1.70 4703 

.625 .828 1.70 5603 

.656 .875 1.82 6803 

.82 .421 .809 1.18 8203 .453 .656 1.56 8203 .609 .812 1.82 8203 .703 .906 1.94 8203 
1.0 .437 .625 1.32 1004 .484 .687 1.70 1004 .656 .859 1.94 1004 .781 .984 1.94 1004 
1.25 .453 .656 1.45 1254 .453 .859 1.70 1254 
1.50 .515 .718 1.45 1504 .515 .906 1.70 1504 
2.0 .468 .875 1.56 2004 .578 .984 1.82 2004 

STANDARD LEAD SIZES: #24 AWG TCW: up to and Including .203" Dla., #22 AWG TCW: from .204" thru 
.312" Dla., #20 AWG TeW: /313" Dla. and over. CAPACITY TOLERANCE STANDARD ... ±10'lo / OTHER 
... from ±20'lo to ±1'1o. Other values as well as voltage ratings are available on request. 
MARKING: For marking see metallized polyester data sheet opposite page. Communications Equipment 

Filters 
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1500 CAPACITORS 1500 

)/\/E51:cl METALIZED POLYESTER CAPACITORS 
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SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum limiting 
resistance of 100 Ohms/Volt Duration of voltage stress shall be 
15 seconds minimum and 1 minute maximum at 25°C. 

TEMPERATURE RANGE 
-55°C to +85 0 C with full rated voltage applied. To +125 0 C 
with 50% of rated voltage. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 
VDC, whichever is less, the minimum product of Insulation 
Resistance and Capacitance shall be 30,000 megohms·micro· 
farads, but need not exceed 30,000 megohms, 

DISSIPATION FACTOR 
Shall not exceed LO% when measured at 25°C and 1000 Hz, 
:'::20 Hz. See characteristic curves for D.F. ratings at other tem· 
peratures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Meas· 
urements will be made at 25°C and 1000 Hz, :'::20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours, 
One failure in twelve shall be permitted, 

32MM RATINGS AND DIMENSIONS 

.0068 

.0082 

.01 

.012 

.015 .218 

.018 .203 .40 .234 

.022 .218 .40 .250 

.027 .171 .40 .234 .40 .265 

.033 .187 .40 .265 .40 .296 

.039 .187 .40 .203 .53 .234 

.047 .203 .40 .218 .53 .265 

.056 .218 .40 .234 .53 .265 

.068 .250 .40 .250 .53 .296 

.082 .187 .53 .265 .53 .328 

.1 .203 .53 .281 .53 .343 

.12 .218 .53 .312 .53 .328 

.15 .234 .53 .343 .53 .343 

.18 .187 .40 .250 .53 .296 .65 .375 

.22 .203 .40 ,234 .65 .328 .65 .406 

.27 .171 .40 .218 .40 .250 .65 .359 .65 .453 

.33 .187 .40 .234 .40 .265 .65 .406 .65 .437 

.39 .203 .40 .250 .40 .281 .65 .437 .65 .468 

.47 .218 .40 .187 .53 .312 .65 .468 .65 .515 

.56 .250 .40 .203 .53 .343 .65 .406 .90 .546 

.68 .171 .53 .218 .53 .375 ,65 .437 .90 .609 

.82 .187 .53 .250 .53 .359 .78 .406 1.18 .593 
1.00 .203 .53 .218 .65 .390 .78 .437 1.18 .656 
1.25 .234 .53 .234 .65 .421 .78 .500 1.18 .734 
1.50 .250 .53 .265 .65 .421 .90 .531 1.18 .796 
1.80 .218 .65 .281 .65 .453 .90 .593 1.18 .875 
2.00 .234 .65 .312 .65 .484 .90 .625 1.18 .921 
3.00 .281 .65 .312 .78 .484 1.18 .656 1.45 
4.00 .343 .65 .375 .78 .562 1.18 .750 1.45 
5.00 .375 .65 .421 .78 .625 1.18 .765 1.70 
8.00 .390 .78 .453 .90 .703 1.45 .828 2.06 

10.00 .390 .90 .453 1.03 .781 1.45 .921 2.06 
15.00 .468 .90 .546 1.03 
20.00 .546 .90 .593 1.18 
25.00 .500 1.18 .656 1.18 
30.00 .562 1.18 .718 1.18 

LEAD MATERIAL, TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 AWG, 

.53 
,65 

.250 .65 
.65 .265 .65 
.65 .296 .65 
.65 .328 .65 
.65 .375 .65 
.65 .390 .65 
.65 .437 .65 
,90 .328 .90 
.90 .375 .90 
.90 .390 .90 
.90 .437 .90 
.90 .468 .90 
.90 .515 .90 

1.18 .453 1.18 
1.18 .515 1.18 
1.18 .562 1.18 
1.18 .625 1.18 
1.18 .687 1.18 
1.45 .656 1.45 
1.45 .703 1.45 
1.45 .781 1.45 
1.45 .843 1.45 
1.45 .921 1.45 
1.70 .906 1.70 
1.70 1.000 1.70 
1.70 1.171 1.70 
1.70 1.265 1.70 
1.70 1.375 1.70 
1.70 1.406 1.70 

Dia.; #22 AWG, from .204" thru .312" Dia,; #20 AWG, .313" Dia. and over. CAPACITY 
... :'::10%(OTHER ... from :'::20% to :'::2%. Other values as well as voltage ratings are avail 
MARKING, WESCO Logo, Capacity Tolerance, VDC Rating and Date Code. (Note, On smaller CAPACITANCE STABILITY (DRIfT) 

Less than 0.3% when measured in the following manner, three 
capacitance readings at 250 C, each made prior to and after tem
perature cycling from room to 85°C, and room to - 55°C. The 
mathematical difference between the two extremes, divided by 
the intermediate value, and then rr.ltiplied by 100, yields the 
stability expressed in percent 

HUMIDITY RESISTANCE 
Meets requirements of Mil·C·27287, Para, 3.12 when tested in 
accordance with MiI·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. 
Bend test shall conSist of one bend from the point of egress, 
first 90 0 in one direction, back to the original axial position, and 
then 90° in the opposite direction with no evidence of breakage. 

FEATURES 
Wrap and fill construction 

Tubular and oval configuration for optimum space savings 

Extended foil design 

Miniature size - lightweight 

low dissipation factor 

Excellent stability 

Quality control procedures per Mil·Q·9858 

APPLICATIONS 
Data ProceSSing Equipment 

Aircraft and Missile Systems 

Industrial Instrumentation 

Navigation and Distance Measuring Equipment 

Communications Equipment 

Tachometers 

Filters 

Peripheral Equipment 

mark will be substituted for WESCO logo.) 

33MM RATINGS AND DIMENSIONS 

.12 

.15 

.18 .125 .218 .40 

.22 .140 .234 .40 

.27 .109 .203 .40 .156 .250 .40 

.33 ,125 .218 .40 .187 .265 .40 

.39 .140 .234 .40 .218 .296 .40 

.47 .156 .250 .40 .125 .218 .53 

.56 .187 .265 .40 .156 .250 .53 

.68 .218 .296 .53 .187 .265 .53 

.82 .140 .234 .53 .187 .296 .53 
1.0 .156 .250 .53 .156 .250 .65 
1.25 .187 .265 .53 .187 .281 .65 
1.50 .187 .281 .53 .203 .296 .65 
1.80 .187 .250 .65 .218 .312 .65 
2.0 .187 .265 .65 .234 .343 .65 
3.0 .218 .312 .65 .234 .359 .78 
4.0 .265 .359 .65 .281 .406 .78 
5.0 .296 .406 .65 .328 .453 .78 
8.0 .312 .437 .78 .375 .500 .90 

10.0 .312 .437 .90 .375 .500 1.03 
15.0 .390 ,515 .90 .468 .593 1.03 

.453 .578 .90 .50G .640 U8 

J K ELECTRONICS, INC d/bl" 

.109 .203 .40 

.125 .218 .40 

.125 .234 .40 

.140 .250 .40 

.156 .265 .40 

.187 .281 .40 

.109 .234 .53 

.125 .250 .53 

.140 .265 .53 

.156 .281 .53 

.187 .312 .53 

.156 ,281 .65 

.171 .296 .65 

.187 .312 .65 

.218 .343 .65 

.234 .359 .65 

.250 .406 .65 
281 A37 .65 
.250 .421 ,78 
.281 .453 .78 
.312 .515 .78 
.296 .500 .90 
.328 .515 .90 
.359 .562 .90 
.375 .578 U8 
.406 .703 1.18 
.453 .750 1.18 
.531 .828 1.45 
.609 .906 1.45 

)AI £5 ..... 1 ELECTRICAL 
@ ~w COMPANY 
201 MUNSON ST •• GREENFIELD· MASSACHUSETTS· 01301 
TELEPHONE: 413-774-4358 FAX: 413-774-4562 

.140 .281 .40 

.156 .296 .40 

.187 .312 .40 

.125 .250 .53 

.140 .265 .53 

.156 .281 .53 

.171 .296 .53 

.187 .312 .53 

.203 .343 .53 

.234 .359 .53 

.265 .390 .53 

.234 .359 .65 

.250 .390 .65 

.281 .406 .65 

.281 .484 .65 
.312 .515 .65 
.359 ,562 .65 
.281 .484 ,90 
.328 .515 .90 
.296 .484 1.18 
.328 .531 1.18 
.375 .578 1.18 
.421 .625 1.18 
.406 .687 1.18 
.421 .718 1.18 
.460 .765 1.45 
.625 .828 1.45 
,640 .828 1.70 
.656 ,953 2.06 
.750 1.046 2.06 

EEM 1988 For manufacturers' sales offices, see yellow pages 

.125 .250 

.140 .265 

.156 .281 .218 .65 

.171 .312 .250 .65 

.203 .328 .281 .65 

.218 .359 .312 .65 

.156 .296 .218 .90 

.171 .312 .250 .90 

.187 .328 ,265 .90 

.218 .343 .312 .90 

.218 .390 .343 .90 

.250 .421 .390 .90 
,218 .390 Ll8 .343 ,546 Ll8 
.250 .421 Ll8 .390 .596 
.281 .453 U8 A37 ,640 
.296 .500 U8 .500 .687 
.343 .531 1.18 .562 ,765 
.312 ,515 1.45 .531 .734 
.343 .546 1.45 .578 .781 
.390 .578 1.45 . 640 .843 . 
A37 .625 1.45 ,718 ,921 
.484 .687 1.45 .796 1.000 
A68 .671 1.70 .781 .984 
.531 .734 1.70 ,875 1.078 
,609 .812 1.70 1.062 1.265 
.671 .875 1.70 1.156 1.359 
.750 .953 1.70 1.265 1.484 
.796 1. 000 1.70 1.281 1.484 

E: STANDARD 
Ie on request. 
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SPECIFICATIONS 
TEMPERATURE RANGE 
-SsoC to +8SoC. To + 100°C with 20% voltage derating. 

DIELECTRIC WITHSTANDING VOLTAGE 
160% of rated voltage for 2 seconds at 2SoC. 

DISSIPATION FACTOR 
Shall not exceed 1.0% when measured at 2SoC at 1KHz ±20Hz. 
CAPACITANCE TOLERANCE 
Standard: ± 5%, ± 10%, ± 20%. Closer tolerances are also available. Measure
ments will be made at 25°C and 1KHz ± 20Hz. 
LIFE TEST 
Shall withstand 12S% of rated voltage at 8SoC for 1000 hours. 

HUMIDITY RESISTANCE 
Per IEC 68-1 55/100121 
TERMINALS 
Tinned solid copper wire. (Minimum lead content 5%.) 

MARKING 
Capacitance (mfd.), tolerance (J = ± 5%, K = ± 10%, M = . ± 20%), voltage 
(VDC), Wesco trademark (j). Due to size limitations, type 68MM will display all ofthe 
above except voltage will be defined by letter code. (See How To Order table, this 
page, for code designation.) 
RESISTANCE TO SOLDERING HEAT 
During soldering operation, maximum heat of + 260°C ± 5°C may be applied 
to leads for no longer than 10 seconds. 

HOW TO ORDER 
Example: 67mm .1 MFD ±S% 63 VDC 7.Smm Pitch (Lead spacing) 

67mm 104 J 0 3D 
I I I I I 

Type MFD 
Code 

Tolerance 
J = ± 5% 
K = ±10% 
M = ±20% 

Voltage 
(VDC) 

C = SO 1= 2S0 
D= 63 M=400 
E = 100 P = 630 
G =' 160 

r .00511 , .00511 I L ± .127mml l r·- T ± .127mm 

H ± :~g~~m 

Case 
Code 

R ---r
t Q 

__ -J...i -d +0" -.039" 

6 mm +0 -1 

L .. 01511J jD 
S±O.4mm 

J I( ELECTRONICS, INC d/b/a 

TYPE 60MM 

TYPE 67MM 

TYPE 68MM 

.001-.033 

.047-.068 
.1 
.22 
.47 

DIMENSIONS 

2A 2.5 
20 3.5 
2F 4.5 
2H 6.0 

3D 3.5 
3F 4 
3H 5 
3K 6 

48 4 
40 5 
4F 6 

68 5 
60 6 
6F 7.5 
6H 8.5 

98 6 
90 7 
9F 8.5 
9H 10 

1.18 11 

.098 

.138 

.177 

.236 

.138 

.158 

.197 

.236 

.158 

.197 

.236 

.197 

.236 

.295 

.335 

.236 

.276 

.335 

.394 

.433 

2A 
20 
2F 
2H 

6.5 
8.5 
9.5 

11 

6.5 
9 

11 
12 

9 
11 
12 

11 
12 
13.5 
14.5 

15 
16 
17 
18.5 

20 

.256 

.335 

.374 

.433 

.256 

.355 

.433 
.473 

.355 

.433 

.473 

.433 

.473 

.532 

.571 

.591 

.630 

.670 

.729 

.788 

"W £51:'" ELECTRICAL 
S W COMPANY 
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7.2 
7.2 
7.2 
7.2 

10.5 
10.5 
10.5 
10.5 

13 
13 
13 

18 
18 
18 
18 

26.5 
26.5 
26.5 

2A 
2A 
20 
2H 

.284 
.284 
.284 
.284 

.414 

.414 

.414 
.414 

.512 

.512 
.512 

.709 

.709 

.709 

.709 

5 
5 
5 
5 

7.5 
7.5 
7.5 
7.5 

10 
10 
10 

15 
15 
15 
15 

.197 

.197 

.197 

.197 

.295 

.295 

.295 

.295 

.394 

.394 
.394 

.591 

.591 

.591 

.591 

.886 

.886 

.886 

.886 

2A 
2D 
2F 
2H 

0.6 
0.6 
0.6 
0.6 

0.6 
0.6 
0.6 
0.6 

0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 

0.8 
0.8 
0.8 
0.8 

0.8 

150g 

.024 

.024 

.024 

.024 

.024 

.024 

.024 

.024 

.032 

.032 

.032 

.032 

.032 
.032 
.032 

.032 

.032 

.032 

.032 

.032 

EEM 1988 



1500 CAPACITORS 1500 

~E5C:1:I1 POLYSTYRENE CAPACITORS 

SPECIFICA nONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% of rated voltage applied through a minimum limiting. resistance of 100 
OhmsIVolt. Duration of voltage stress shall be 15 seconds mlnomum and 1 minute 
maximum at 250 C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever 
is leoss the minimum product of Insulation Resistance and Capacitance shall be 
500,000 megohms-microfarads, but need not exceed 500,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed .05% when measured at 250 C and 1000 Hz, ± Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 85°C for 250 hours. One failure in 
twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range at rate of 
-105, ±30 parts per million/oe. 

CAPACITANCE STABILITY IDRIFTI 
less than .05 % when measured in the following manner: three capacitance read
ings at 25°C, each made prior to and after temperature cycling from room to 
85°C, and room to -55°C. The mathematical difference between the two ex· 
tremes, divided by the intermediate value, and then multiplied by 100, yields 
the stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI·C·27287, Para. 3.12 when tested in accordance with 
Mil·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one. minute .. Bend test shall 
consist of one bend from the POlOt of egress, first 900 m one directIOn, back to 
the original axial pOSition, and then 900 in the opposite direction with no evi
dence of breakage. 

TEMPERATURE RANGE 
-55°C to +850 C with full rated voltage applied. 

TYPE 32P 
RATINGS & DIMENSIONS f~'~ 

100 VOLTS 200 VOLTS 4CIO VOLTS 
~11J Cd.llo, 12' tat-lIo, 

32P CII.No_ 32P ..... D L -1-1 D L -J·2 D L -1-4 
.001 .187 .53 1001 .187 .53 1001 .187 .53 1001 
.0012 .187 .53 1201 .187 .53 1201 .187 .53 1201 
.0015 .187 .53 1501 .187 .53 1501 .187 .53 1501 
.0018 .187 .&5 1801 .187 .&5 1801 .187 .&5 1801 
.0022 .187 .65 2201 .187 .&5 2201 .187 .&5 2201 

.0027 .187 .65 2701 .187 .65 2701 .187 .&5 2701 

.0033 .187 .&5 3301 .187 .65 3301 .187 .&5 3301 

.0039 .187 .65 3901 .187 .&5 3901 .187 .65 3901 

.0047 .187 .65~ 4701 .187 .&5 4701 .234 .&5 4701 

.0056 .187 .&5 5601 .187 .65 5601 .250 .&5 5601 

.0068 .187 .&5 6801 .187 .65 6801 .234 .78 6801 

.0082 .187 .65 8201 .203 .65 8201 .250 .78 8201 

.01 .203 .65 1002 .234 .65 1002 .265 .78 1002 

.012 .218 .65 1202 .218 .78 1202 .296 .78 1202 

.015 .234 .65 1502 .250 .78 1502 .328 .78 1502 

.018 .234 .78 1802 .265 .78 1802 .359 .78 1802 

.022 .250 .78 2202 .281 .78 2202 .343 .90 2202 

.027 .265 .78 2702 .312 .78 2702 .375 .90 2702 

.033 .296 .78 3302 .343 .78 3302 .406 .90 3302 

.039 .328 .78 3902 .375 .78 3902 .453 .90 3902 

.047 .343 78 4702 .359 .90 4702 437 1.03 4702 

.056 .375 .78 5602 .390 .90 5602 .484 1.03 5602 

.068 .375 .90 6802 .421 .90 6802 .484 1.18 6802 

.082 .406 .90 8202 .421 1.03 8202 .531 1.18 8202 

.1 .453 .90 1003 .468 1.03 1003 .578 1.18 1003 

.12 .484 .90 1203 .515 1.03 1203 .625 1.18 1203 

.15 .500 1.03 1503 .531 1.18 1503 .656 1.32 1503 

.18 .531 1.03 1803 .578 1.18 1803 .671 1.45 1803 

.22 .546 1.18 2203 .640 1.18 2203 .671 1.70 2203 

.27 .609 1.18 2703 .656 1.32 2703 .734 1.70 2703 

.33 .625 1.32 3303 .687 1.45 3303 .812 1.70 3303 

.39 .671 1.32 3903 .750 1.45 3903 - - -

.47 .703 1.45 4703 .734 1.70 4703 - - -
LEAD MATERIAL: TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 
AWG: Up to and including .203" Oia.; #22 AWG: from .204" thru .312" Oia.; 
#20 AWG: .313" Oia, and over. CAPACITY TOLERANCE: STANDARD ... ±5%/ 
OTHER ... from ±20% to ±1%. Other values as well as voltage ratings are 
available on request. MARKING: WESCO Logo, Capacity Tolerance, VDC Ratiing 
and Date C·ode. (Note: On smaller units, (j) trademark will be substituted for 
WESCO logo.) 

METALIZED POLYCARBONATE CAPACITORS 
SPECIFICA nONS TYPE 32MPC 

DIELECTRIC WITHSTANDING VOLTAGE RATINGS & DIMENSIONS 
200% of rated voltage applied through a minimum limiting resistance of 100 SO VOLTS 100 VOLTS 
Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum and 1 minute ClpacltJ cat.llo, cat.IID, 
maximum at 25°C. In 32MPC 32MPC 

MfIIs_ 0 -II-OS 0 -11-1 0 
TEMPERATURE RANGE 

.012 .171 .40 1202 
-55°C to +85°C with full rated voltage applied. To + 125°C with 50% of .015 .187 .40 1502 rated voltage. .018 .203 .40 1602 

.022 .156 .40 2202 .218 .40 2202 
INSULATION RESISTANCE .027 .171 .40 2702 .234 .40 2702 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, whichever .033 .171 .40 3302 .250 .40 3302 
is less, the minimum product of Insulation Resistance and Capacitance shall be .039 .187 .40 3902 .187 .53 3902 
50,000 megohms·microfarads, but need not exceed 50,000 megohms. .047 .203 .40 4702 .203 .53 4702 

.056 .218 .40 5602 .218 .53 5602 
DISSIPATION FACTOR .068 .234 .40 6802 .234 .53 6802 
Shall not exceed 0.3% when measured at 25°C and 1000 Hz, ±20 Hz. See char· .082 .156 .40 8202 .187 .53 8202 .265 .53 8202 
acteristic curves for D.f. ratings at other temperatures. .1 .171 .40 1003 .203 .53 1003 .234 .65 1003 

.12 .187 .40 1203 .218 .53 1203 .250 .65 1203 
CAPACITANCE AND TOLERANCE .15 .203 .40 1503 .234 .53 1503 281 .65 1503 

.18 .218 .40 1803 .250 .53 1803 .296 .65 1803 
Shall be measured within the tolerance limits specified. Measurements will be .22 .171 .53 2203 .265 .53 2203 .328 .65 2203 made at 25°C and 1000 Hz, ±20 Hz. 

.27 .187 .53 2703 .250 .65 2703 .312 .78 2703 
LIFE TEST .33 .203 .53 3303 .265 .65 3303 .343 .78 3303 

.39 .203 .53 3903 .281 .65 3903 .359 .78 3903 
Shall Withstand 140% of rated voltage at 85°C for 250 hours. One failure .47 .218 .53 4703 .312 .65 4703 .406 .78 4703 
in twelve shall be permitted. .56 .250 53 5603 .328 .65 5603 .390 .90 5603 
CAPACITANCE STABILITY (DRIfT) .68 .218 .65 6803 .328 .78 6803 .421 .90 6803 

.82 .234 .65 8203 .343 .78 8203 .468 .90 8203 
less than 0.3% when measured in the following manner: three capacitance read- 1.0 .265 .65 1004 .375 .78 1004 .515 .90 1004 
ings at 25°C, each made prior to and after temperature cycling from room to 1.25 .296 .65 1254 .421 .78 1254 .484 1.18 1254 
85°C, and room to .- 55°C. The mathematical difference between the two ex- 1.50 .312 .65 1504 .453 .78 1504 .531 1.18 1504 tremes, divided by the intermediate value, and then multiplied by 100, yields 1.80 .328 .78 1804 .453 .90 1804 .578 1.18 1804 the stability expressed in percent. 2.0 .343 .78 2004 .468 .90 2004 .609 1.18 2004 

HUMIDITY RESISTANCE 
3.0 .390 .78 3004 .484 1.18 3004 .656 1.45 3004 
4.0 .437 .78 4004 .546 1.18 4004 .750 1.45 4004 

Meets requirements of Mil·C·27.287, Para. 3.12 when tested in accordance with 5.0 .437 .90 5004 .531 1.45 5004 .734 1.78 5004 Mil·STD.-202C, Method 103B, Condition B. 8.0 .468 1.18 8004 .593 1.78 8004 .859 2.06 8004 
10.0 .515 1.18 1005 .656 1.78 1005 .953 2.06 1005 LEAD PULL AND BEND TEST 

LEAD MATERIAL: TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 Steady pull of 5 pounds applied axially to leads for one minute. Bend test shall AWG: Up to and including .203" Dia.; #22 AWG: from .204" thru .312" Dia; consist of one bend from the point of egress, first 90° in one direction back to 
the original axial position. and then 90 0 in the opposite direction with no evi- #20 AWG: .313" Dia. and over. CAPACITY TOLERANCE: STANDARD ... ±1O%/ 
de nee of breakage. OTHER ... from ±20% to ±1%. Other values as well as voltage ratings are 

available on request. MARKING: WESCO Logo, Capacity Tolerance, VDC Rating 
and Date Code. (Note: On smaller units, (j) trademark will be substituted for 

J K £l£CTRONICS, l"'Ie dfb!<lI 
WESCO l1)go.) 

)NESCI] I ELECTRICAL 
COMPANY 

201 MUNSON ST .• GREENFIELD. MASSACHUSETTS· 01301 
TELEPHONE: 413·774-4358 FAX: 413·774·4562 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1189 



1500 CAPACITORS 

")NE51:cl 

METALIZED POLYPROPYLENE CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% ·of rated voltage applied through a minimum limiting resistance of 
100 Ohms/Volt. Duration of voltage stress shall be 15 seconds minimum and 
1 minute maximum at 25°C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrification at rated voltage or 500 VDC, 
whichever is less, the minimum product of Insulation Resistance and Capac· 
itance shall be 100,000 megohms-microfarads, but need not exceed 100,000 
megohms. 

DISSIPATION FACTOR 
Shall not exceed 0.1 % when measured at 25°C and 1000 Hz, ±20 Hz. See 
characteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will 
be made at 25°C and 1000 Hz, ±20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 105°C for 250 hours. One failure 
in twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
Capacitance shall change linearly over operating temperature range of 
-55°C to +85°C at rate of -290, ±75 parts per miliion/oC. 

CAPACITANCE STABILITY (ORIn) 
Less than .2% when measured in the following manner, three capacitance 
readings at 25°C, each made prior to and after temperature cycling from 
room to 105°C, and room to -55°C. The mathematical difference between 
the two extremes,divided by the intermediate value, and then multiplied by 
100, yields the stability expressed in precent. 

HUMIDITY RESISTANCE 
Meets requirements of MiI-C-27287, Para. 3.12 when tested in accordance 
with Mil-STD.-202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull of 5 pounds applied axially to leads for one minute. Bend test 
shall consist of one bend from the point of egress, first 90° in one direction, 
back to the original axial pOSition, and then 90° in the opposite direction with 
no evidence of breakage. 

TEMPERATURE RANGE 
-55°C to + 105°C with full rated voltage applied. 

DIELECTRIC ABSORPTION 
Shall not exceed .05% when tested in accordance with MiI·C·19978. 

TYPE 32MPL RATINGS AND DIMENSIONS 
100 VIle 20OV&C ..... 4OIIVoo 

Capacity caINQ. Cat NIl •. CatMo, 
In 32Mf'L 32MPL 32MPL 

Mfllt. D L -K-1 D L -K·2 D L -K-4 

.01 .171 .406 1002 .171 .406 1002 .187 .531 1002 

.012 .171 .406 1202 .17l .406 1202 .203 .531 1202 

.015 .171 .406 1502 .187 .406 1502 .234 .531 1502 

.018 .171 .406 1802 .203 .406 1802 .250 .531 1802 

.022 .171 .406 2202 .171 .531 2202 .265 .531 2202 

.027 .171 .406 2702 .171 .531 2702 .296 .531 2702 

.033 .187 .406 3302 .187 .531 3302 .312 .531 3302 

.039 .203 .406 3902 .203 .531 3902 .343 .531 3902 

.047 .218 .406 4702 .218 .531 4702 .281 .656 4702 

.056 .234 .406 5602 .234 .531 5602 .312 .65p 5602 

.068 .187 .531 6802 .250 .531 6802 .343 .656 6802 

.082 .187 .531 8202 .275 .531 8202 .375 .656 8202 

.1 .218 .531 1003 .250 .656 1003 .343 .781 1003 

.12 .234 .531 1203 .265 .656 1203 .375 .781 1203 

.15 .250 .531 1503 .296 .656 1503 .421 .781 1503 

.18 .275 .531 1803 .328 .656 1803 .453 .781 1803 

.22 .312 .531 2203 .359 .656 2203 .437 .906 2203 

.27 .328 .531 2703 .359 .781 2703 .484 .906 2703 

.33 .281 .656 3303 .375 .781 3303 .546 .906 3303 

.39 .312 .656 3903 .406 .781 3903 .578 .906 3903 

.47 .343 .656 4703 .390 .906 4703 .531 1.187 4703 

.56 .375 .656 5603 .437 .906 5603 .578 1.187 5603 

.68 .375 .781 6803 .484 .906 6803 .625 1.187 6803 
.82 .390 .781 8203 .515 .906 8203 .687 1.187 8203 

1.0 .421 .781 1004 .484 1.187 1004 .671 1.437 1004 

1.25 .421 .906 1254 .531 1.187 1254 .750 1.437 1254 
1.50 .453 .906 1504 .578 1.187 1504 .812 1.437 1504 
1.80 .500 .906 1804 .640 1.187 1804 .796 1.687 1804 
2.00 .515 .906 2004 .671 1.187 2004 .843 1.687 2004 
3.00 .531 1.187 ·3004 .718 1.437 3004 1.03 1.687 3004 

4.00 .609 1.187 4004 .828 1.437 4004 - - -
5.00 .671 1.187 5004 .828 1.687 5004 - - -
8.00 .750 1.437 8004 .937 2.062 8004 - - -

10.00 .843 1.437 1005 .03 2.062 1005 - - -
12.00 .828 1.687 1205 - - - - - -
15.00 .921 1.687 1505 - - - - - -

LEAD MATERIAL: TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 
AWG: Up to and including .203" Dia.; #22 AWG: from .204" thru .312" Dia.; 
#20 AWG: .313" Dia. and over. CAPACITY TOLERANCE: STANDARD ..• ±10%/ 
OTHER ..• from ±200/0 to ±1%. Other values as well as voltage ratings are 
available on request. MARKING: WESCO Logo, Capacity Tolerance, VDC Rat
ing and Date Code. (Note: On smaller units, Gl trademark will be substituted 
for WESCO logo.) 

LIMITED WARRANTY 
Seller warrants the products sold shall conform to specifications and be 

free from defects in material and workmanship furnished by Seller, which 
develop under normal and intended use. The sole liability of Seller, whether 
based upon breach of warranty or contract or negligence, shall be limited to 
repair or replacement, at Seller's election, of all such defective or nonconforming 
products, upon return f.o.b. to Seller's factory. provided Buyer has given Seller 
r.otice in writing of such defect or nonconformity within ninety days after de
livery by Seller of such items to Buyer. 

J K !;:l~CTRONICS, INC d/bfa 

Seller assumes no liability for 1) incidental, collateral or consequential 
damages; 2) applications in combination with any electrical or electronic com· 
ponents other than as intended by Seller; 3) damages of any kind incurred by 
Buyer from modifications made to the products without written consent of Seller. 

The foregoing constitutes the sale and exclusive remedy of Buyer and the 
exclusive liability of Seller and IS IN LIEU OF ANY AND ALL OTHER WARRANTIES, 
EXPRESSED OR IMPLIED, AS TO MERCHANTABILITY, FITNESS FOR A PARTICULAR 
PURPOSE, DESCRIPTION. QUALITY OR PRODUCTIVENESS. 

"A ; £5 .... 1 ELECTRICAL 
~V ~W.COMPANY 

A·1190 

201 MUNSON ST .• GREENFIELD· MASSACHUSETTS. 01301 
TELEPHONE: 413-774-4358 FAX: 413-774-4562 

For manufacturers' sales offices, see yellow pages EEM 1988 
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1500 CAPACITORS 1500 

~E51:cl POLYPROPYLENE CAPACITORS 

SPECIFICATIONS 
DIELECTRIC WITHSTANDING VOLTAGE 
200% 01 rated voltage applied through a minimum limiting resistance 01 100 
OhmslVolt. Duration 01 voltage stress shall be 15 seconds minimum and 1 minute 
maximum at 25 0 C. 

INSULATION RESISTANCE 
At 25°C after 2 minutes of electrifocation at rated voltage or 500 VDC, whichever 
is less, the minimum product of Insulation Resistance and Capacitance shall be 
250,000 megohms·microfarads, but need not exceed 250,000 megohms. 

DISSIPATION FACTOR 
Shall not exceed .05% when measured at 25°C and 1000 Hz, :t20 Hz. See char· 
acteristic curves for D.F. ratings at other temperatures. 

CAPACITANCE AND TOLERANCE 
Shall be measured within the tolerance limits specified. Measurements will be 
made at 25°C and 1000 Hz, :t20 Hz. 

LIFE TEST 
Shall withstand 140% of rated voltage at 105°C for 250 hours. One failure in 
twelve shall be permitted. 

TEMPERATURE COEFFICIENT 
CapaCitance shall change linearly over operating temperature range 01 - 55°C 
to +85°C at rate of -290, :t75 parts per miliion/oC. 

CAPACITANCE STABILITY (DRIfT) 
less than .2% when measured in the following manner: three capaCitance read
ings at 25°C, each made prior to and after temperature cycling from room to 
105°C, and room to -55°C. The mathematical difference between the two ex· 
tremes, divided by the intermediate value, and then multiplied by· 100, yields the 
stability expressed in percent. 

HUMIDITY RESISTANCE 
Meets requirements of Mil·C·27287, Para 3.12 when tested in accordance with 
Mil·STD.·202C, Method 103 B, Condition B. 

LEAD PULL AND BEND TEST 
Steady pull 015 pounds :pplied axially to leads lor one minute, Bend test shall 
consist of one bend from the point of egress, first 90 0 in one direction, back to 
the original axial position, and then 900 in the opposite direction with no evi
dence of breakage. 

TEMPERATURE RANGE 
-55°C to +105°C with full rated voltage applied. 

TYPE 32PL ===C:.~t= 
RATINGS & DIMENSIONS ===. 

100 VOLTS 200 VOLTS 4IID VOLTS 
capacity cat,No, cat.NO, cat,No, 

In 32PL 32PL 32PL 
Mfds. D L -1·1 D L -1·2 D L -I'" 
,0010 .187 ,406 1001 .187 .406 1001 .187 .406 1001 
,0015 ,187 ,406 lSOI ,187 .406 1501 .203 ,406 1501 

,0022 .187 .406 2201 .187 .406 2201 .234 .406 2201 

,0033 ,187 .406 3301 ,187 .406 3301 ,187 ,531 3301 

.0039 .187 .406 3901 ,203 .406 3901 .187 ,531 3901 

.0047 ,187 ,406 4701 ,187 .531 4701 .203 ,531 4701 

.0056 .187 .406 5601 ,187 ,531 5601 ,218 ,531 5601 
,0068 ,187 ,406 6801 .187 ,531 6801 .234 .531 6801 
,0082 .187 .406 8201 .187 .531 8201 .203 ,656 8201 
,0100 ,203 ,406 1002 .203 .531 1002 ,218 ,656 1002 

.015 ,219 ,531 1502 ,203 .656 1502 .265 .656 1502 

.022 ,250 ,531 2202 ,234 .656 2202 ,312 ,656 2202 
,027 ,265 .531 2702 ,265 .656 2702 ,328 .656 2702 
,033 ,234 ,656 3302 ,281 .656 3302 .328 .781 3302 
.039 ,250 ,656 3902 .312 .656 3902 ,359 .781 3902 

,047 ,281 ,656 4702 .296 .781 4702 .390 .781 4702 
,056 .281 ,656 5602 ,312 .781 5602 ,421 ,781 5602 
,068 ,296 ,656 6802 .343 .781 6802 .406 ,906 6802 
,082 ,312 .781 8202 .375 .781 8202 .437 .906 8202 
.10 ,344 ,781 1003 ,375 .906 1003 .484 ,906 1003 

.12 ,375 ,781 1203 .406 .906 1203 .453 1.156 1203 

.15 ,375 .906 1503 .453 .906 1503 .500 1.156 1503 

.18 ,406 .906 1803 .484 .906 1803 ,546 1.156 1803 

.22 .437 ,906 2203 .484 1.031 2203 .687 1.156 2203 
,27 ,437 1.031 2703 .531 1.031 2703 ,578 1.406 2703 

.33 .500 1.031 3303 .593 1.031 3303 .640 1.406 3303 

.39 ,531 1.031 3903 .593 1.156 3903 ,687 1.406 3903 
,47 ,531 1.156 4703 ,656 1.156 4703 .750 1.406 4703 
,56 ,578 1.156 5603 .625 1.406 5603 .825 1.406 5603 
.68 ,625 1.156 6803 ,687 1.406 6803 .825 1.656 6803 

,82 ,625 1.406 8203 .687 1.656 8203 ,906 1.656 8203 
1.0 ,687 1.406 1004 .734 1.656 1004 1.000 1.656 1004 

LEAD MATERIAL: TINNED COPPER SOLID WIRE. STANDARD LEAD SIZES: #24 
AWG: Up to and including ,203" Dia.; #22 AWG: from ,204" thru .312" Dia.; 
#20 AWG: ,313" Dia, and over. CAPACITY TOLERANCE: STANDARD, , , ±5%/ 
OTHER, , ,from ±20% to ±1%, Other values as well as voltage ratings are 
available on request. MARKING: WESCO Logo, Capacity Tolerance, VDC Ratijng 
and Date Code, (Note: On smaller units, (J) trademark will be substituted for 
WESCO logo.) 

FEATURES 
32P 
Wrap and foil construction 

Excellent long·term stability 

Superior "Q" for tuned circuits 

High insulation resistance 

linear temperature coefficient 

Quality control procedures per Mil·Q·9858 

Extended foi I design 

32MPC 
Wrap and fill construction 

Micro-miniature - lightweight 

low dissip.~tion factor 

Zero TC :t50 ppm/DC from +250 C to +55°C 

Extended foil design 

Excellent stability 

Quality control procedures per MiI·Q·9858 

32PL & 32MPL 
Wrap and foil construction 

Excellent long·term stability 

Superior "Q" for tuned circuits 

High inSUlation resistance 

linear temperature coefficient (- 55°C to + 85°C) 

Quality control procedures per Mil·Q·9858 

Extended foil design 

APPLICATIONS EXPLANATION OF CATALOG NUMBER 

32 Pl002 K·l 32P, 32PL & 32MPL 
Computers 

Data ProceSSing Equipment 

Aircraft and Missile Systems 

I ndustr ial Instrumentation 

32MPC 
Data Processing Equipment 

Aircraft and Missile Systems 

Industrial Instrumentation 

Navigation and Distance Measuring Equipment 

32 
P 

1002 

Round, Wrap and fill, with epoxy seals, 

Polystyrene - FOil, Axial Leads' 

In Picofarads - first three digits are slgnifi. 
cant. last digit specilies number of zeros 
i.e" 1002 = 10,000 pld, or 0.01 mid. ' 

Navigation and Distance M~asuring Equipment Communications Equipment K Capacity Tolerance, 
K = :tl0% H = :t3% f = :tl% 

G = :t2% Communications Equipment Tachometers M = :t20% J = :t5% 

Timing and Retrace Circuits 

Integrating Networks 

High "Q" Low Loss filters 

Peripheral Equipment 

EEM 1988 

Filters DC Voltage Rating: 

Peripheral Equipment 
05 = 50 VDC 2 = 200 VDC 6 = 600 VDC 

1 = 100 VDC 4 = 400 VDC etc. 

* for Radial leads, add letter "R" at end of 
part number, 

J K ~l~CTRONICS. INC diM. 

VV £5 ..... 1 ELECTRICAL 
~ ~w COMPANY 
201 MUNSON ST .• GREENFIELD· MASSACHUSETTS· 01301 
TELEPHONE: 413-774-4358 FAX: 413-774-4562 

For manufacturers' sales offices, see yellow pages A·1191 



1800 COILS, CHOKES, & CONDUCTORS 1800 

~~ ~~ 
Orange Street, Darlington, S.C. 29532 

A SIGN FOR OUR TIMES 
THIS BANNER IS PROMINENTLY 
DISPLAYED OVER OUR EMPLOYEE 
ENTRANCE ... AS A DAILY 
REMINDER OF OUR ... 

• • • QUALITY 
ATTITUDE 

· . . WE STRIVE TO ... 

MERET 
(MEET EVERY REQUIREMENT 

· . . ESPECIALLY ... 

YOUR COMPONENT 

REQUIREME T 
Inductors 
pages A·1248-A.1269 
capacitors 
pages A·1144.A·1157 
Delay Lines 
pages A·15~A.1600 
Aeslstors 
page A·1979 

MERET is a Nytronics Components Group, Inc. Service Mark 
for our ~uality improvement proce'5s, aimed at supplying com
ponents which Meet ~very Bequirement, svery lime. 

Meet Every Requirement, Every lime 

A·1192 For manufacturers' sales offices, see yellow pages EEM 1988 



I riTiTiil selection 
~uulde 

COILS, CHOKES & INDUCTORS 

Automatic Coil 

Bell Industries 

Microtran 

T oko America A'1296 c' 

coils, chokes, inductors-18DD 

...•. 

Variable Toroidal 

Sh1eldl!\! 
I ... 

(AdjO$tablll) CbokcwFilier Chip Ind~ctQrs i......OtherTYpeS. .. · 
. -.~-'-"-+~~~--i~~.~~~~".-~~.-... ._.-

I--~~~~--i~~~~+-~~I--~+-~+~~-I~~---+--~~~+-~~~~t--~~~-+-~~~~~+·----~-.-~ 

Molded 

I--~~~~--i~~~~+-~~t---~+-~-r----~--i~---+-~~~~t---~~~--i~~~~+-~~~--~ - .... --.. -~ 
Toroid A·1298 

Torotel Prods. c* 0* 

I

I I c' Air Coils 

I I 
Pot Core 

L-~~~~----"'----~~~.L...~~L-~-,---~~ __ ~_.L-~~---'-~~~~--"--~~~~.L..~~~--"-~~_. __ ~~semblies 

A'1300 

Wilco Corp. A'1316 

'Mil Spec 

§ Surface Mount 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1193 



1800 COILS, CHOKES, & INDUCTORS 1800 

Toroid Power Inductors--__ ---.... 
lJ.J 
(!) 
z « 

3 ::r: 

0 
() 
lJ.J 2 
() 
z 
~ 
() 

I I ::) 0 
0 
~ -1 
:R. 

" --- , 
1\ 

0 x 1.0 2.0 5.0 10.0 20.0 50.0 

• High inductance stability 
• Low inductance shift with operating voltage 
• Predictable swing 
• Tolerant to high peak currents 
• Single layer design 
• Choice of mounting 
• Solderable leads 

MAX DC INDUCTANCE ACTEST 
CURRENT WITHOUT DC LEVEL OCR 

RATING ("H)±10% 10KHZRMS MAX 10% 

30.0 2.45 .024 .002 12.8 

30.0 4.35 .036 .002 9.6 

30.0 9.80 .048 .003 6.4 

20.0 11.50 .052 .005 5.9 

10.0 33.0 .084 .010 3.5 

5.0 61.00 .120 .024 2.56 

4.0 100.00 .150 .037 2.0 

3.0 250.00 .240 .058 1.2 

2.0 468.00 .330 .170 .88 
1.0 500.00 .480 .360 .60 

1.0 1900.00 .570 .470 .43 

30.00 4.00 .058 .002 13.00 

30.00 19.00 .130 .004 8.70 

30.00 26.50 .150 .005 7.36 

20.00 31.00 .163 .007 6.90 
20.00 45.00 .200 .009 5.65 

10.00 90.00 .280 .015 4.00 

5.00 200.00 .420 .042 2.70 

3.00 220.00 .520 .080 2.00 

2.00 530.00 .670 .160 1.70 

1.25 660.00 .750 .270 1.50 
1.25 835.00 .850 .320 1.30 

1.25 1000.00 .930 .340 1.20 

30.00 3.20 .060 .002 25.00 

30.00 8.50 .100 .003 15.30 

30.00 25.00 .167 .005 8.80 
20.00. 51.00 .240 .010 6.00 

20.00 73.00 .280 .012 5.00 

10.00 180.00 .400 .021 3.80 

5.00 200.00 .480 .046 3.00 

5.00 .30 .610 .060 2.40 

3.00 520.00 .760 .120 2.00 

2.00 810.00 1.000 .220 1.50 

1.25 1000.00 1.060 .380 1.40 

1.25 1300.00 1.200 .435 1.0 

30.00 4.20 .085 .002 30.00 
30.00 17.00 .150 .005 15.00 

30.00 68.00 .380 .009 7.50 

20.00 96.00 .460 .012 6.20 

10.00 200.00 .670 .026 4.30 

.10.00 270.00 .765 .030 3.80 

5 .. 00 430.00 1.030 .076 2.75 

3.00 710.00 1.240 .144 2.28 

3.00' 1000.00 1.460 .177 2.00 

2.00 1800.00 1.860 .340 1.50 

1.25 2000.00 2.100 .600 1.35 

1.25 2600.00 2.350 .680 1.20 

CHOOSE STYLE PAGE A-1196 10 COMPLETE PART NUMBER 

x x104 

VTEST 

Vop = operating voltage (RMS) 
VTEST = indicated test level (RMS) 
fop = operating frequency 

MAX INDUCTANCE DROP for INDUCTANCE 
DC CURRENT INDICATED AT MAX LEAD SIZE 
20% 30% 40% 50% CURRENT DIA 

18.8 23.80 25.0 34.0 1.40 .100 7 

14.1 17.7 21.7 25.0 1.7 .100 7 

9.4 11.8 14.4 16.83 2.25 .100 7 

8.7 10.9 13.36 15.53 3.80 .080 7 

5.1 6.4 7.9 9.8 15.50 .057 7 

3.78 4.7 5.8 6.73 40.00 .040 7 

3.00 3.75 4.6 5.30 64.00 .035 7 

1.32 2.25 2.8 3.40 148.00 .032 7 

1.40 1.65 2.1 2.50 285.00 .025 7 

.98 1.15 1.5 1.70 720.00 .020 7 

.70 .80 1.0 1.23 1150.00 .020 7 

28.00 35:00 43.00 50.00 3.10 .100 8 

12.80 16.00 19.80 23.00 6.70 .100 8 

10.80 13.60 16.70 13.40 7.50 .100 8 

10.00 12.60 15.50 18.00 13.60 .080 8 

8.30 10.40 12.80 14.80 15.00 .080 8 

5.88 7.35 9.00 10.50 50.00 .057 8 

4.00 5.00 6.00 7.00 140.00 .040 8 

3.20 3.90 4.81 5.60 275.00 .032 8 

2.50 3.00 3.80 4.50 450.00 .025 8 

2.20 2.80 3.40 3.90 620.00 .020 8 

2.00 8.50 3.00 3.50 760.00 .020 8 

1.80 2.50 2.70 3.20 880.00 .020 8 

36.80 45.00 56.00 65.00 2.80 .100 9 

23.00 29.00 35.00 40.00 5.50 .100 9 

13.00 16.00 20.00 23.00 8.80 .100 9 

9.00 11.30 14.00 16.00 19.00 .080 9 

7.40 9.20 11.30 13.00 24.00 .080 9 

5.60 7.00 8.60 10.00 70.00 .057 9 

4.50 5.70 6.35 8.10 152.00 .040 9 

3.60 4.50 5.50 6.40 210.00 .040 9 

2.83 3.85 4.40 5.00 400.00 .037 9 

2.30 2.90 3.50 4.00 690.00 .025 9 

2.03 2.60 3.20 3.65 920.00 .020 9 

1.80 2.30 2.80 3.20 115.00 .020 9 

44.00 55.00 67.00 78.00 3.78 .100 10 

22.00 28.00 34.00 33.00 11.60 .100 10 

11.00 14.00 17.00 20.00 16.00 .100 10 

9.00 11.50 14.20 16.50 36.00 .080 10 

6.25 7.BO 9.60 11.20 116.00 .057 10 

5.60 7.00 8.50' 9.90 137.00 .057 10 

4.00 5.00 6.20 7.20 343.0 .040 10 

6.00 7.70 9.50 11.00 632.00 .032 10 

2.85 3.60 4.40 5.20 770.00 .032 10 

2.25 2.80 3.45 4.00 1360.00 .025 10 

2.00 2.50 3.10 3.60 1840.00 .020 10 

1.77 2.20 2.70 3.20 2314.00 .020 10 

AUTOMATIC COIL 
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1800 COILS, CHOKES, & INDUCTORS 1800 

Toroid Power Inductors 

3 
w 

w U 
(9z 

2 z~ 
«U 
I::J 
UO 
:2 z 
0- -..... r-.... 
~ 0 --.- '\ 

\ 
-1 

X .5 1.0 2.0 5.0 10.0 20.0 50.0 

• High inductance stabHity 
• Low inductance shift with operating voltage X 

Vop 
x104 

• Predictable swing VTEST fop 

• Tolerant to high peak currents 
• Single layer design 
• Choice of mounting 
• Solderable leads 

Vop = operating voltage (RMS) 
VTEST = indicated test level (RMS) 
fop = operating frequency 

MAX DC 
, 

INDUCTANCE 
, 

AC TEST 
I 

MAX INDUCTANCE DROP for ! INDUCTANCE 
CURRENT WITHOUT DC LEVEL OCR DC CURRENT INDICATED AT MAX LEAD i SIZE 

RATING I1H±10% 10KHZ RMS MAX 10% 20% 30% 40% 50% -I CURRENT I DIA 

30.0 1.15 024 .002 25 35 106 134 156 11 .100 7 

30.0 2.05 .032 003 19 26.5 35 
, 

44 I 52 19 .100 7 

30.0 3.20 .040 004 15.3 21 28 34 40 3.0 100 7 

20.0 7.20 060 005 10.2 14.3 18.8 23.5 27.5 , 68 080 7 

10.0 14.0 , 084 009 7.3 10.2 13.5 I 16.9 19.7 12.3 .057 7 

5.0 29.00 120 .023 51 7.1 9.4 11.8 13.8 27.6 .Q40 7 

4.0 60.00 ! 170 .025 3.6 5 6.5 8.3 9.6 52 .035 7 

3.0 120.00 240 .084 2.5 3.5 4.6 5.8 6.8 100 032 I 7 

2.0 220.00 330 .170 1.9 2.6 3A 4.3 5 190 .025 7 

1.0 450.00 480 .360 1.3 1.8 2A 3.0 3.5 423 020 7 

1.0 900.00 670 .470 .9 1.3 1.7 2.1 2A 825 .020 7 

30.0 120 .046 002 48 , 66 I 88 110 I 129 1.35 100 8 

30.0 190 058 002 38.3 53.4 70.5 88.7 104 2A 100 8 

30.0 4.80 .093 .003 24 33 44 55A 64.8 4.75 100 8 

30.0 12.80 .150 .005 15.5 21.6 28.5 35.9 42 8.8 100 8 

20.0 24.50 .200 .007 10.6 14.8 20 24.6 28.8 17.5 .080 8 

10,0 47.00 .290 011 7.7 10.7 14 17.7 20.7 41 064. 8 

7.5 98.00 420 023 5.3 7.4 9.8 12.3 14.4 80 .050 8 

5.0 220.00 .630 I .056 3.5 4.9 6.5 8.2 9.6 173 040 8 

4.0 475.00 .930 .104 2A 3.4 4.4 5.5 6.5 350 .035 8 

2.0 1000.00 1.340 .300 1.7 2.3 3.1 3.9 4.5 , 850 .025 8 

2.0 1800.00 1.800 AOO 1.2 1.7 2.3 2.9 3.3 1350 .025 8 

1.5 2700.00 2.200 .623 1.00 1.4 18 2.1 3.1 2000 .023 8 

30.0 98 047 .002 61 85.7 113 142 166 1.26 100 9 

30.0 3.00 .084 .002 35 48.5 64 80.1 i 94.3 2.76 .100 9 

30.0 6.00 120 .003 24.6 34.3 45.3 57 66.6 5.72 .100 I 9 

30.0 15.50 .180 .005 15A 21.4 28.3 35.6 44.5 10.3 100 9 

20.0 3000 .260 .008 11.2 15.6 20.6 26 30.4 21.6 080 9 

10.0 66.00 .400 .016 7A 10.4 13.7 17.2 20 54 I 064 9 

7.5 120.00 520 033 , 5.6 7.8 10.3 13 15 98 050 9 

5.0 ! 240.00 .750 .064 3.9 5.4 7.2 9 10.5 195 040 9 

5.0 500.00 1.070 .100 2.7 3.8 5.0 6.3 7A 350 .040 9 

4.0 1000.00 1.530 .180 1.9 2.7 3.5 4.5 5.2 646 .035 9 

3.0 2200.00 2.260 .323 1.3 1.8 2A 3.0 3.5 1300 .032 9 

30.0 2.00 .100 .002 I 59 82 108 136 160 2.13 .100 10 

30.0 5.20 .150 .003 37 52 68 86 100 4.9 100 10 

300 11.50 230 005 
, 

24.7 34.5 45 57 67 10.0 100 10 

30.0 23.50 320 .007 17.5 24.3 32 40.4 47.3 17.0 .100 10 

30.0 50.00 A80 I .010 119 16.5 21.8 27.5 32 26.0 i .100 10 

20.0 100.00 .660 .013 8.5 11.8 15.6 19.6 23 55.0 .080 10 

10.0 245.00 1.050 .030 5A 7.5 99 12.5 14.6 170 .064 10 

7.5 , 500.00 1.500 .065 3.8 5.3 70 8.8 10.3 340 .050 10 

6.5 1000.00 2.100 .145 2.7 3.8 5. 6.3 7.3 525 .040 10 

6.5 2200.00 3.100 .230 1.8 2.5 i 3.3 4.2 I 4.9 990 040 10 

4.0 4000.00 4.200 .380 
, 

1.3 1.9 2.5 I 3.1 3.6 
, 

1700 .035 10 , , , 
CHOOSE STYLE PAGE A • 1196 TO COMPLETE PART NUMBER 
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1800 COILS, CHOKES, & INDUCTORS 1800 

Toroid Power Inductors ____ --..... 
• Economy models 
• Reliable construction 
• Single layer design 
• Choice of mounting 
•. Solderable leads 

x= x104 

Vop = operating voltage (RMS) 
VTEST = indicated test level (RMS) 
fop = operating frequency 

II 
I w 

wo 
"'z zi" 
<co 
I::l 
OQ 
$~ 
~ 

300 

250 

200 

150 

100 

ri,,+ttTH~-r~~+tt~~Jub~Jcbl 
+-+-t+ttt-ttttit-t-i-tlrtt+ttttt- VS OPERATING 

LEVEL 

/ 

1.0 2.5 5.0 10 25 50 100 250 

L (~H) ACTEST I % INDUCTANCE DROP FOR 
MAX WITHOUT LEVEL OCR I D.C. CURRENT INDICATED LEAD SIZE AUTO COIL 

CONT D.C. 10KHZ MAX 
DCI +20-10% , RMS 10% 20% 
1.0 20.7 I .022 .040 1.24 1.76 
1.0 32.0 I .028 .052 .95 1.35 
1.0 32.0 I .032 .055 1.12 1.60 
2.0 35.0 .450 .035 1.47 2.10 
1.0 50.0 .050 .065 1.24 1.76 
3.0 20.0 .026 i .020 1.40 2.00 
3.0 40.0 .052 : .028 1.57 2.25 
2.0 60.2 .040 .053 1.06 1.50 
2.0 100.0 .084 .100 1.00 1.45 
5.0 55.0 .090 .025 2.00 2.90 
3.0 100.0 .120 .048 1.55 2.20 
2.0 145.00 .150 .085 1.27 1.82 
7.5 55.0 .150 .017 3.00 4.28 

3.0 100.00 .200 .052 2.20 3.12 
3.0 165.0 .260 .065 1.72 2.45 
2.0 285.0 .340 .140 1.29 1.84 

10.0 55.0 .170 .018 3.54 5.00 
7.5 , 95.0 .220 .030 2.70 3.85 
5.0 I 170.0 .300 .063 2.00 2.86 
3.0 I 270.0 .380 .120 1.58 2.27 
2.0 I 450.0 .490 .250 1.23 1.75 

CHOOSE STYLE PAGE BELOW TO COMPLETE PART NUMBER 

Reduction of inductance due to DC current can be taken from 
tables. To find additional inductance change for operating levels 
and frequency other than listed in tables, solve for X using for
mula given above. 

STANDARD STYLES 
CPIDlx-xxx 

SIZE A B CHEF 0+.125 
1 .55 .25 .18 .375 
2 .64 .28 .20 .375 

3 .70 38 .28 375 

4 :85 .33 .22 .375 
5 .85 .41 .28 .375 

6 1.05 ' :55 .40 .75 

7 1.4 .75 .50 .75 
8 1.65 .90 .50 .75 

9 1.9 1.0 .75 I .75 
10 2:1 1.1 . 625 .75 

SIZE 

1 

2 

3 

4 

5 
6 

7 

8 

9 

10 

CPIE2x-xxx 

A B C 0 E F 
- - - - - -
- - - - - -
- - - - - -

.9 .5 .25 .5 .6 .95 

.90 .5 .25 .5 .6 .95 
1.25 .55 .40 .5 .8 135 
1.65 .95 .75 .5 1.00 1.50 

1.75 1.00 .75 .5 1.25 1.00 
1.9 1.13 .9 .5 1.5 2.0 

2.1 1.13 .9 .5 . 1.5 2.2 

I 

, 

I 

SIZE 

1 

2 

3 

4. 

5 

6 

7 

DIA PART NUMBER 
30% 40% 50% 

2.65 3.53 4.40 .020 1 xxxxxl-101 

2.03 2.70 3.40 .020 1 xxxxxl-102 

2.40 3.20 4.00 .020 2 xxxxxl-103 

3.15 4.20 5.25 .025 3 xxxxxl-104 

2.65 3.53 4.40 .020 3 xxxxxl-105 
3.00 4.00 5.00 .032 4 xxxxxl-106 
3.36 4.50 5.60 .032 5 xxxxxl-107 
2.28 3.04 3.80 .025 5 xxxxxl-10a 
2.18 2.90 3.64 .020 5 xxxxxl-109 

4.40 5.84 7.30 :040 6 xxxxxl-110 

3.30 4.42 5.52 .032 6 xxxxxl-111 

2.72 3.63 4.54 .025 6 xxxxxl-112 

6.42 8.57 10.70 .051 7 xxxxxl-113 

4.69 6.25 7.80 .032 7 xxxxxl-114 

3.68 4.90 6.14 .032 7 xxxxxl-115 

2.76 3.68 4.60 .025 7 xxxxxl-116 

7.60 10.00 12.65 .064 8 xxxxxl-117 
5.78 7.70 9.60 .051 8 xxxxxl-118 

4.30 5.72 7.15 .040 8 xxxxxl-119 

3.40 4.53 5.67 .032 8 xxxxxl-120 

2.34 3.12 3.90 .025 8 xxxxxl-121 

Use Vop = Actual operating level (RMS) 
VTEST = RMS test level indicated at 10KHz 
fop = Actual operating frequency 

Refer to corresponding graph to determine inductance change 
in%. 

CPIF3x-xxx 

SIZE 
1 

2 
A B C 0 E FNOM 3 
.58 .34 .22 .25 .29 .60 4 
.65 .45 .30 .25 .33 .65 5 
.83 .45 .30 .25 .415 .65 6 
.83 .45 .30 .25 .415 .65 7 
.83 .45 .30 .25 .415 .85 8 
.95 .60 .45 .25 .475 .95 9 

1.25 .75 .500 .25 .625 1.25 10 

CPIE4x-xxx 
,A MAX "" lcr-L ---I r ~ ~ ~~ !-c--- 0 

F ~~ 
j MIN 1\)5 

"U m mD .. §~ 
.. m 

/ ' .. 
6-32 INSERT SIZES 
SIZES 7 THRU 10 

A C 0 F 
.75 .40 .500 .5 

.75 .400 .500 .5 

1.00 .500 .75 .5 

1.0 .500 .75 .5 

1.00 .500 .75 .5 

1.25 .800 1.00 .5 

1.625 1.00 1.25 .5 

1.75 1.125 1.5 .5 

2.75 1.375 2.00 .5 

2.5 1.375 2.25 .5 

G 
.025 

.025 

.036 

.032 

.032 

.032 

.040 

.040 

.040 

.040 
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1800 COILS, CHOKES, & INDUCTORS 

Toroid Power Inductors 

• Hi energy storage ~ :~~ IIIIIIII11111 • Tolerant to high peak currents ~ 
• Minimal and predictable swing ~§ 
• Open construction for max cooling ~~ " 
• Single layer design i3~ 
• Choice of mounting 13 
• Solderable leads 

.,iJ 100 ?00400 

w .,' ~ 
~ 

.16 

" l>:-
x~ 
Xc 
>;?; 

1 

~~ 

x x10' Vop = operating voltage (RMS) 
VTEST = indicated test level (RMS) 
fop = operating frequency 

I VTEST 
1 

! 

I 
I 

I 

MAX. CONT. L("H) A.C. TEST I 1 % INDUCTANCE DROP L(/IH) I 
I 

SIZE 
DCI WITHOUT LEVEL OCR I FOR D.C. CURRENT INDICATED AT MAX i LEAD 

I 

AUTOCOIL 
! 

1 ! I 
RATING D.C. 10KHZ 

I 

1 

I 
CURRENT DIA DIM PART NUMBER 

i ±-10% RMS i 10% 20% 30% 40G/o i i A B 

5.0 50 100 030 4.6 ! - - I - 44.0 .040 1.125 .63 I CPID12-101 

5.0 80 125 037 3.6 - - ! - 68.0 .040 1.125 I 63 I CPID12-102 

5.0 90 200 040 5.0 - I - I - 81.0 040 1.375 88 CPID12-103 

5.0 200 .300 I 063 3.0 - - - 164.0 .040 1,375 
1 

1,25 CPID12-104 

5.0 600 .732 120 3.0 - - i - 490 040 1.375 1 375 1 CPID12-105 

10.0 17 .060 010 7.9 - - - 14.5 .050 1.125 63 CPID12-106 

10.0 43 .140 018 7.3 i - - i - 36.0 .050 1.375 ! 88 CPID12-107 

10.0 100 300 031 6.8 I - - - 840 050 1.375 1.25 CPID12-108 

10,0 150 .400 038 6.0 - - - I 1230 050 1.875 95 CPID12-109 

10.0 300 .800 .065 6.0 - - - 246.0 .050 1.875 I 1.625 I CPID12-110 

15.0 15 .038 006 12.0 I - - - 12,9 .064 1.125 .63 CPI012-111 

15.0 27 110 010 9.2 I - - - 22.0 064 1.375 .88 CPID12-112 

15.0 60 230 015 8.8 i 15.0 - - 48.0 .064 1.375 I 1.375 CPID12-113 

15.0 I 82 .300 .017 8.5 14.6 - - 65.0 .064 1.875 .95 CPID12-114 

15.0 145 .570 028 9.0 I 15.0 I - - I 116.0 064 1.875 1.625 CPID12-115 

25.0 6.2 035 004 13.0 I 22.5 - - 4.8 .080 1.125 .63 CPID12-116 

25.0 10.5 .064 005 14.3 ! 24.5 - I - 8.4 .080 1.125 88 CP1D12-117 

25.0 22 .140 .006 I 14.7 I 250 - I - 17.6 .080 1.375 1.875 CPID12-118 

25.0 43 I .220 .009 I 11.9 204 - - 31.0 .080 1.875 95 CPID12-119 

25.0 86 .040 014 11.9 20.0 - 1 - 620 .080 'I 1.875 1.625 CPID12-120 

40.0 2 .020 .002 i 22.5 38.6 - 1 - 1.6 .100 1.125 63 CPID12-121 

40.0 4.5 .040 .003 22.5 38.6 - I - 3.5 .100 1.125 1.45 CPID12-122 

40.0 6 040 .003 20.0 ! 33.6 - - 4.3 .100 , .375 88 CPID12-123 

40.0 12 .100 005 I 20.0 33.6 - - 8.6 .100 1.375 1.875 CPID12-124 

40.0 21 .152 005 17.0 I 30.0 39.0 I - 14.5 .100 1.95 .95 CPID12-125 

40.0 60 .360 008 14.4 I 250 32.9 I - 37.2 .100 1.95 1.625 I CPID12-126 

MAX.CONT. L("H) 1 A.C. TEST 
L("H) SIZE i WITHOUT LEVEL % INDUCTANCE DROP 

LEAD AUTOCOIL 

1800 

""B~ , I 

!~ I ; ~ i t 

OCR I DCI 

I 

D.C. 10KHZ FOR D.C. CURRENT INDICATED I AT MAX 
DlA DIM I 

I 

PART NUMBER 
RATING CURRENT ±10% RMS 10% I 200/0 300/0 40% i 500/0 A B 

5.0 110.0 .100 030 2.0 3.75 5.00 - I - 770 .040 1.125 .63 CPID13-101 

5.0 160.0 I 124 .036 1.7 3.20 4.29 - - 104.0 040 1.125 .63 CPID13-102 

5.0 170.0 190 .038 2.6 4.58 - - - 130.0 .Q40 I 1.375 .88 CPID13-103 

5.0 360.0 .400 .060 2.5 4.44 - - - 270.0 .Q40 1.375 I 1.25 CPID13-105 

5.0 1000.0 i .650 .120 1.5 2.70 3.60 - 6.30 560.0 .040 I 1.375 1.25 CPID13-106 

10.0 36.0 .060 .011 3.82 6.75 I 9.00 - - 23.4 .050 1.125 .63 CPID13-107 

10.0 90.0 I 140 .018 3.56 6.28 8.37 - - 58.0 .050 1.375 , .88 , CPID13-108 

10.0 212.0 , .300 030 3.30 5.82 7.75 10.00 - , 125.0 .050 1.375 1.25 CPID13-109 

10.0 300.0 400 038 3.16 5.57 7.03 9.66 - 168.0 .050 1.875 95 CPID13·110 

10.0 600.0 800 .065 , 3.16 5.57 7.43 9.66 - 330.0 .050 1.875 1.625 CPID13-111 

15.0 32.0 056 .008 4.00 7.10 9.50 12.30 - 16.6 064 1.125 .63 CPID13-112 

15.0 70.0 121 .011 4.10 I 7.20 9.60 12.47 - 38.0 064 1.375 .88 CPID13-113 

15.0 125.0 232 015 4.28 7.55 10.00 13.10 - 68.0 064 1.375 1.375 CPID13-114 

15.0 ! 160.0 .300 .019 4.28 7.55 10.00 13.10 - 87.0 .064 1.875 .95 CPID13-115 

15.0 300.0 570 028 4.42 7.80 10.40 
1 

13.52 - 171.0 064 I 1.875 1.625 CPID13-116 

25.0 12.0 038 004 6.37 11.25 I 15.00 19.50 - 6.2 .080 1.125 .63 CPID13·117 

25.0 18.0 .006 .004 7.63 I 13.50 18.00 23.40 - 10.0 1 .080 1.125 1.125 CPID13-118 

25.0 26.5 .075 005 6.60 11.63 15.50 20.10 - 13.8 080 1.375 .88 I CPID13-119 

25.0 45.0 140 006 7.14 12.60 16.70 21.80 - 25.2 080 1.375 1.875 CPID13-120 

25.0 80.0 .210 009 6.03 10.60 14.20 18.40 
, 

25.00 40.0 .080 1.95 .95 CPID13-121 

25.0 180.0 440 014 • 5.77 10.10 13.58 17.60 23.00 83.0 .080 1.95 1.625 CPID13-122 

40.0 4.4 .020 .002 11.00 I 19.30 25.70 33.40 - 2.3 .100 1.125 .63 CPID13·123 

40.0 8.8 .040 003 11.00 19.30 25.70 33.40 - 4.6 .100 1.125 1.45 CPID13-124 

40.0 16.0 060 .003 8.56 15.00 20.00 26.00 35.00 6.0 .100 1.375 .88 CPID13-125 

40.0 25.0 .100 .004 9.50 16.80 22.40 29.00 39.00 I 11.5 .100 1.375 1.875 CP1D13-126 

40.0 43.0 i .152 .005 8.30 14.60 19.50 25.30 34.00 17.0 .100 1.95 i 95 CP1D13·127 

40.0 120.0 , .360 .008 7.00 12.30 16.40 21.00 28.00 37.2 .100 1.95 1.625 CPID13-128 

utolTlatic 01 Orp.· Telephone: (305) 696-6660, Fax: (305) 696-0626 A - C -I C A Dept. E 3545 N.W. 71 ST Street, Miami, FI. 33147 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·I082, 0·1038 
ASCII Code .................. ; ................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·I003 
Capacitors, Basic Formulas .............. A·l 030 
Capacitors, Miniglossary ................. A·l 027 
Capacitors, Product Selection Guide .A·I003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & A1uminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code ......... , ........................ 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................ A·1 761 

Military Qualified Products List.. ......... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
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1800 COILS, CHOKES, & INDUCTORS 1800 

CA 90221 I (213) 537·5200 I FAX (213) 631·4217 

ENCAPSULATED SUBMINIATURE 
AND MINIATURE TOROIDAL INDUCTORS 
Features 
• Applications: printed circuits and modules 
• Environmental: designed to meet MIL-CI5305, 

Grade 1, Class B (-55°C to + 125°C) 
• Moisture and shock resistant, immersion proof 
• Powdered iron toroidal core, 

low external magnetic field 
• Identification: 

part number and inductance value 
printed in contrasting color 

T1 SERIES T2 SERIES 
Apparent Max. DC Rated DC 

Part Indue., ReSist., Current 
Number uH Ohms mA 

Apparent 
Part Indue., 

Number uH 
100066 0.01 0.02 3000 100092 0.10 
100067 0.012 0.02 3000 100093 0.12 
100068 0.015 0.02 3000 100094 0.15 
100069 0.018 0.02 3000 100095 0.18 
100070 0.022 0.02 3000 100096 0.22 
100071 0.027 0.02 3000 100097 0.27 
100072 0.033 0.02 3000 100098 0.33 
100073 0.039 0.02 3000 100099 0.39 
100074 0.047 0.02 3000 100100 0.47 
100075 0.056 0.02 3000 100101 0.56 
100076 0.068 0.03 2500 100102 0.68 
100077 0.082 0.04 2200 100103 0.82 
100078 0.10 0.04 2200 100104 1.0 
100079 0.12 0.05 2000 100105 1.2 
100080 0.15 0.06 1800 100106 1.5 
100081 0.18 0.07 1600 100107 1.8 
100082 0.22 0.08 1500 100108 2.2 
100083 0.27 0.10 1400 100109 2.7 
100084 0.33 0.12 1300 100110 3.3 
100085 0.39 0.15 1150 100111 3.9 
100086 0.47 0.20 1000 100112 4.7 
100087 0.56 0.25 900 100113 5.6 
100088 0.68 0.30 800 100114 6.8 
100089 0.82 0.35 750 100115 8.2 
100090 1.0 0.40 700 100116 10 

Max. DC 
ReSist., 
Ohms 
0.04 
0.05 
0.06 
0.07 
0.08 
0.10 
0.11 
0.14 
0.17 
0.22 
0.27 
0.30 
0.35 
0.40 
0.50 
0.70 
0.90 
1.1 
1.3 
1.5 
1.8 
2.0 
2.2 
2.4 
2.6 

General Specifications (All Series) 
Maximum operating temperature: 125°C 
Rated temperature rise (at 90°C): 35 'c 
Dielectric withstanding voltage: 700 v rms 
Terminal pull: 5 pounds 
Altitude rating: 70,000 feet 
Overload current: 1.4 times the rated current 

Closer inductance tolerances 
* available on request. 

e 

T3 SERIES T4 SERIES 
Rated DC 
Current 

mA 

Apparent Max. DC Rated DC 
Part Indue., ReSist., Current 

Number uH Ohms mA 

Apparent 
Part Indue., 

Number uH 
2200 100117 10 1.1 550 100142 100 
2000 100118 12 1.3 500 100143 120 
1800 100119 15 1.5 450 100144 150 
1600 100120 18 1.9 410 100145 180 
1500 100121 22 2.3 380 100146 220 
1400 100122 27 2.7 350 100147 270 
1300 100123 33 3.3 320 100148 330 
1200 100124 39 3.9 290 100149 390 
1100 10012.5 47 4.7 260 100150 470 
1000 100126 56 5.6 240 100151 560 

900 100127 68 6.8 220 100152 680 
800 100128 82 8.1 200 100153 820 
750 100129 100 9.7 180 100154 1000 
700 100130 120 12 160 100155 1200 
630 100131 150 14 150 100156 1500 
530 100132 180 17 140 100157 1800 
470 100133 220 20 130 100158 2200 
420 100134 270 24 120 100159 2700 
390 100135 330 19 130 100160 3300 
360 100136 390 22 120 100161 3900 
330 100137 470 27 110 100162 4700 
310 100138 560 32 100 100163 5600 
300 100139 680 19 130 100164 6800 
290 100140 820 23 120 100165 8200 
280 100141 1000 27 110 

Max. DC 
ReSist., 
Ohms 

6 
7 
8 

10 
12 
14 
17 
20 
24 
28 
33 
39 
45 

'31 
37 
44 
52 
61 
71 
82 
93 

105 
140 
160 

Radial 
Leads 

Rated DC 
Current 

mA 
280 
260 
240 
220 
200 
180 
160 
150 
140 
130 
120 
110 
100 
120 
110 
100 

90 
85 
80 
75 
70 
65 
60 
55 

.~ I .~ I .~ I .~ 11~ I #~4 alblcldl elf 
.2 .2 .1 .1 1.0 #24 .;7 I .:7 I .~ 1.~5 11~0 I #~2 .3~5 1.3~51 ~ 1.1~7 11~0 I #~2 

Inductance Tolerances: 0.01 to 0.082 
uH, ::!:::20%; 0.10 to 1.0 uH, ±10%. 

EEM 1988 

Inductance Tolerances: 0.10 to 0.82 
uH, ±10%; 1.0 to 10 uH, ±5%. 

Inductance Tolerance: ±S%. 

For manufacturers' sales offices, see yellow pages 

Inductance Tolerance: ±5%. 

A·1199 



1800 COILS, CHOKES, & INDUCTORS 1800 

1. W. MILLER DIVISION, BELL INDUSTRIES J DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 J (213) 537-5200 J FAX (213) 631-4217 

MOLDED SHIELDED MINIATURE 
R FCHOKES 

Induct. 
Micro-

Part MS henries 
Number Type ±10% 

9250·101 75087-1 0.10 
.9250·121 75087·2 .12 
.9250·151 75087·3 .15 
9250-181 75087·4 .18 

. 9250·221 75087·5 .22 

9250·271 75087·6 .27. 
9250·331 75087-7 .33 
9250·391 75087·8 .39 
9250·471 75087·9 .47 
9250·561 75087·10 ' ... 56 

9250·681 75087·11 .68 
9250·821 75087·12 .82 
9250·102 75088·1 1.00 
9250·122 75088·2 1.20 

.. 9250.152 75088·3 1.50 

9250·182 75088·4 1.80 
9250·222 75088·5 2.20 
9250·272 75088·6 . 2.70 
9250·332 75088·7 3.30 
9250·392 75088·8 3.90 

9250·472 75088·9 4.70 
_ ~250·562 75088·10 5.60 
9250·682 75088·11 6.80 
9250·822 75088·12 8;20 
9250·103 75088·13 10.0 

9250·123 75088·14 12.0 
9250·153 75089·1 15.0 
9250·183 75089·2 18.0 
9250·223 75089-3 22.0 
9250·273 75089·4 27.0 

9250·333 75089·5 33.0 
9250-393 75089·6 39.0 
9250·473 75089·7 47.0 
9250·563 75089·8 56.0 
9250·683 75089·9 68.0 

9250·823 75089·10 82.0 
9250·104 75089·11 100.0 
9250·124 75089·12 120.0 
9250·154 75089·13 150.0 
9250·184 75089·14 180.0 

. 9250·224 75089·15 220.0 
9250'274 75089·16 270.0 
9250·334 75089·17 330.0 
9250·394 75089·18 390.0 
9250·474 75089·19 470.0 

9250·564 75089·20 560.0 
9250·684 75089·21 680.0 
9250·824 75089·22 820.0 
9250·105 75089·23 1,000.0 
9250·125 75089·24 1,200.0 

9250·155 75089·25 1,500.0 
9250·185 75089·26 1,800.0 
9250·225 75089·27 2,200.0 
9250·275 75089·28 2,700.0 
9250·335 75089-29 3,300.0 

9250·395 75089·30 3,900.0 
9250·475 75089·31 4,700.0 
9250·565 75089·32 5,600.0. 
9250·685 75089-33 6,800.0 

.9250·825 75089·34 8,200.0 

9250·106 -75089·35 10,000.0 
9250·126 75089·36 12,000.0 

. 9250·156 75089-37 15,000.0 
9250·186 75089·38 18,000.0 
9250·226 75089·39 22,000.0 

9250·276 75089·40 27,000.0 
9250·336 75089-41 33,000.0 

',9250·396 75089·42 39,000.0 
9250·476 75089·43 47,000.0 
9250·566 75089-44 56,000.0 

9250·686 75089·45 68,000.0 
9250·826 75089·46 82,000.0 
9250·107 75089·47 100,000.0 

0.10 thru 0.82 uh - Phenolic Core. 
1.00 thru 12 uh - Iron .core. 
15 + uh - Ferrite Core. 

Milli. 
D.C. amp 

Resist. Rating 
Max. Max. 

.025 1790 

.034 1530 

.037 1470 

.047 1300 

.067 1100 

.11 855 

.13 780 

.18 670 

.25 565 

.33 490 

.45 420 

.59 370 

.07 1'070 

.10 '895 

.12 815 

.14 775 

.19 650 

.28 535 

.35 480 

.40 450 

.55 380 

.77 335 
. 1.0< 280 

1.32 250 
1.62 220 

2.00 200 
.80 315 
.89 300 
.96 290 

1.19 260 

1.37 240 
1.93 205 
2.11 195 
2.23 190 
2.70 170 

2.44 180 
3.12 160 
3.60 150 
4.10 140 
4.40 135 

5.00 125 . 
5.80 115 
6.40 110 
7.40 105 
9.50 92 

10.5 90 
11.8 80 
13.0 80 
17.5 70' 
22.1 60 

26.5 55 
29.9 50 
33.8 50 
47.3 40 
53.0 40 

73.8 35 
81.6 31 
98.9 28 

111.0 27 
119.0 26 

137.0 24 
143.0 23 
157.0 22 
175.0 21 
274.0 17 

308.0 16 
343.0 15 
376.0 15 
473.0 13 
512.0 13 

580.0 12 
618.0 11 
678.0 11 

Mold Size: .162 ±.01O Diameter; .410 ±.020 length. 
leads: AWG #22TCW; 1.438±.188 length. 

Mold 
Size 

A 
B 
C 
D' 

Mold Mold lead lead 
Diameter length Size length 

.190±.01O .440:!:.010 AWG #22 1.44:!:.188 

.215:!:.010 .560:!:.010 AWG #21 1.44:!:.188 

.240:!:·01O .740:!:.010 AWG #20 1.44:!:.188 

.155-+-.010 .375-+-.010 AWG #22 1.44-+-.188 

See Gilneral Catalog for Complete 
Off The Shelf Coverage 

Custom Windings A Specialty
Let Us Quote On Your .Requirements 

- .......... ~_Io---
MICRO MITE MOLDED 

RF CHOKES 
Induct Mili, 

Miller Micro- D.C. amp 
Part MS henries Resist. Rating Mold 

Numer T,pe ±5% Max. Max. Size 

9210·54 90538·01 36 2.50 180 D 
9210·56 90538·02 39 2.60 176 D 
9210·58 90538·03 43 2.70 172 0 
9210-60 90538·04 47 2.75 170 D 
9210·62 90538·05 51 2.85 167 D 

9210·64 90538·06 56 3.00 164 D 
9210·66 90538-07 62 3.15 160 D 
9210-68 90538·08 68 3.30 156 D 
9210·70 90538·09 75 3.70 147 D 
9210·72 90538-10 82 3.90 143 D 
9210-74 90538·11 91 4.30 136 D 
9210·76 90538-12 100 4.50 133 D 
9210-78 90538·13 110 4.90 128 0 
9210-80 90538-14 120 5.20 124 0 
9210-82 90538·15 130 5.45 121 D 
9210-84 90538-16 150 6.05 114 0 
9210·86 90538·17 160 6.40 111 D 
9210-88 90538·18 180 6.75 108 0 
9210·90 90538·19 200 7.10 106 D 
9210-92 90538·20 220 7.45 103 0 
9210·94 90538·21 240 7.80 101 0 
9220-00 90539·01 270 8.2 110 A 
9220·02 90539-02 300 8.7 107 A 
9220-04 90539-03 330 9.1 105 A 
9220·06 90539·04 360 9.6 102 A 
9220-08 90539·05 390 10.0 100 A 
9220-10 90539-06 430 10.6 97 A 
9220·12 90539·07 470 11.1 95 A 
9220-14 - 500 11.6 93 A 
9220·15 90539-08 510 11.6 92 A 
9220-16 90539-09 560 12.3 91 A 
9220·18 90539-10 620 13.0 88 A 

9220-20 90539·11 680 13.7 85 A 
9/20-22 90539.-12 750 14.4 83 A 
9220·24 90539·13 820 15.1 81 A 
9220·26 90539·14 910 15.8 79 A 
9220·28 90539·15 1000 16.5 78 A 

9220-30 90540·01 1100 21.0 78 B 
9220·32 90540·02 1200 22.0 76 B 
9220·34 90540-03 1300 23.0 75 B 
9220·36 90540·04 1500 25.0 72 B 
9220·38 90540·05 1600 26.0 70 B 
9220·40 90540-06 1800 28.0 68 B 
9220·42 90540·07 2000 29.0 67 B 
9220·44 90540·08 2200 30.0 66 B 
9220·46 90540·09 2400 31.0 64 B 
9220-48 90540·10 2700 33.0 62 B 
9220·50 90540-11 3000 35.0 61 B 

9220·52 90540-12 3300 38.0 58 B 
9220-54 90540-13 3600 40.0 57 B 
9220·56 90541·01 3900 44.0 61 C 
9220·58 90541-02 4300 46.0 59 C 
9220-60 90541·03 4700 48.0 58 C 
9220-62 90541·04 5000 50.0 57 C 
9220·64 90541-05 5600 53.0 56 C 
9220·66 90541-06 6200 56.0 54 C 
9220·68 90541·07 6800 59.0 52 C 
9220·70 90541·08 7500 62.0 51 C 
9220-72 90541·09 8200 65.0 50 C 
9220-74 90541·10 9100 68.0 49 C 
9220·76 90541-11 10000 72.0 47 C 

Miller Induct. D.C. Milliamp 
Part MS Micro- Resist. Rating 

Number Type benries'" Max. Max • 
9310·00 18130·1 .15* .03 2450 
9310·02 18130·2 .22* .055 1900 
9310·04 18130·3 .33* .09 1400 
9310·06 18130·4 .47* .12 1225 
9310-07 18130·5 .56 .135 1220 
9310·08 18130·6 .68 .15 1100 
9310·10 18130-7 .82 .22 900 
9310·12 18130·8 1.00 .29 830 
9310·14 18130·9 1.20 .42 650 
9310·16 18130·10. 1.50 .50 600 
9310·18 18130·11 1.80 .65 525 
9310·20 18130·12 2.20 .95 435 
9310·22 18130-13 2.70 1.20 385 
9310·24 18130-14 3.30 2.00 300 
9310-26 18130·15 3.90 2.30 280 
9310·28 18130-16 4.70 2.00 260 
9310·30 18130·17 5.60 .32 750 
9310·32 18130-18 6.80 .50 600 
9310·34 18130-19 8.20 .60 545 
9310·36 18130-20 10.0 .90 445 
9310·38 . 111130-21 12.0 1.10 404 
9310·40 18130-22 15.0 1.40 370 
9310·42 18130-23 18.0 2.25 280 
9310·44 18130·24 22.0 2.50 265 
9310·46 - 24.0 2.50 265 
9310·48 18130-25 27.0 2.60 260 
9310·50 - 30.0 2.80 255 
9310·52 18130-26 33.il 3.00 250 

Mold SIZe: .156 ±.01O Diameter; .375 ±.01O 19th. 
leads: AWG #22 TCW; 1.437 ±.188 19th. 

A'1200 For manufacturers' sales offices, see yellow pages 

MICRO-MINIATURE MOLDED 
RF CHOKES 
We are pleased to offer the following series of 
molded RF chokes. They represent what we 
believe to be the smallest package for the 
current rating specified. Color Coding is per 
MIL-C-15305. 

Inductance Max. MiIIi· 
Miller Mi~ro· D.C. amp 
Part MS henries Resis· Rating 
No. Type .... 10% tan~e Max. 

9230·94 75083·1 .10 .07 1100 
9230-96 75083·2 .12 08 1100 
9230·00 75083·3 .15 .10 1100 
9230·02 75083·4 .18 .12 1010 
9230·04 75083·5 .22 .14 935 
9230·06 75083·6 .21 .16 875 
9230·08 75083·7 .33 .20 780 
9230·10 75083·8 .39 .30 640 
9230-12 75083·9 .47 .35 590 
9230·14 75083·10 .56 .50 495 
9230·16 75083·11 .68 .60 450 
9230·18 75083·12 .82 .85 380 
9230·20 75083·13 1.00 1.00 350 
9230-22 75084·1 1.20 .18 825 
9230·24 75084·2 1.50 .22 745 
9230-26 75084·3 1.80 .30 640 
9230·28 75084·4 2.20 .40 550 
9230-30 75084·5 2.70 .50 495 
9230·32 75084-6 3.30 .85 380 
9230·34 75084·7 3.90 1.00 350 
9230·36 75084·8 4.70 1.20 320. 
9230·38 75084·9 5.60 1.80 260 
9230-40 75084·10 6.80 2.00 245 
9230·42 75084·11 8.20 2.70 210 
9230·44 75084·12 10.00 3.70 180 
9230·46 75084·13 12.00 2.70 210 
9230·48 75084·14 15.00 2.80 205 
9230·50 75084-15 18.00 3.10 195 
9230·52 75084·16 22:00 3.30 190 
9230-54 75084-17 27.00 3.50 185 
9230·56 75085·1 33.00 3.40 187 
9230·58 75085·2 39.00 3.60 180 
9230·60 75085·3 47.00 4.50 165 
9230·62 75085·4 56.00 5.70 145 
9230·64 75085·5 68.00 6.70 135 

9230·66 75085·6 82.00 7.30 130 
9230·68 75085-7 100.00 8.00 125 
9230·70 75085·8 120.00 13.00 97 
9230-72 75085-9 150.00 15.00 85 
9230·74 75085·10 180.00 17.00 79 

9230-76 75085-11 220.00 21.00 73 
9230-78 75085·12 270.00 25.00 65 
9230-80 75085·13 330.00 28.00 62 
9230·82 75085·14 390.00 35.00 55 
9230·84 75085·15 470.00 42.00 50 

9230·86 75085-16 560.00 46.00 48 
9230-88 75085·17 680.00 60.00 42 
9230-90 75085·18 820.00 65.00 40 
9230-92 75085·19 1000.00 72.00 38 

Mold Size: .095 ±.01O Diameter; .250 ±.01O 
Length. 
Leads: AWG #24 TCW; 1.500 ±.IBB Length. 

Molded Choke 
Series 9210, 9230, 
and 9310 also are 
available in 
equivalent epoxy 
conformal coated 
... manufactured 
to the same high 
standards. 

EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 I (213) 537·5200 I FAX (213) 631·4217 

Series Lengths 

S .44 max. 
M .60 max. 
L .90 max. 

SERIES S, M, L MOLDED R.F. CHOKES 
Diameter Lead Size 

. 18B~a)(.~ #22 AWG 
1-;¥21 AWG . 25 max. 

.31 max. #21 AWG 

Lead Length 

1.3 min . --
1.3 min . 
1.3 min. 

Physical and Environmental Characteristics 
Operating temperature - 550 to + 125°C 
Terminal strength-meets five pound pull test per MIL·C-15305 
All Series meet requirements of MIL-C-15395, Grae 1, Class 8 
Inductance Tolerance: 0.1 to 22 uH, ±100/0 on Q·meter/ 
27 uH to 10,000, ±50/0 kHz bridge 

Inductance Tolerance: 0.1 to 22 uH, ±1O% on Q·meter 

SERIES S SERIES S SERIES M SERIES L , 
Part ·L·Micro· Max DC Max I Part ·L·Micro· Max DC Max I Part -L·Micro· Max DC Max I Part ·L-Micro- Max DC 

Number Henries Res. Ohms mA Number Henries Res. Ohms mA Number Henries Res. Ohms mA Number Henries Res. Ohms 

100170 0.10 0.02 4000 100199 27.0 2.7 360 100226 39.0 2.3 380 100253 56.0 1.8 
100171 0.12 0.025 3500 100200 33.0 3.5 300 100227 47.0 3.0 300 100254 68.0 2.4 
100172 0.15 0.03 3000 100201 39.0 3.8 290 100228 56.0 4.2 270 100255 82.0 2.8 
100173 0.18 0.03 3000 100202 47.0 4.0 275 100229 68.0 5.2 250 100256 100.0 3.2 
100174 0.22 0.03 3000 100203 56.0 4.4 265 100230 82.0 6.2 220 100257 120.0 4.8 
100175 0.27 0.04 2700 100204 68.0 4.7 250 100231 100.0 7.0 200 100258 150.0 6.4 
100176 0.33 0.05 2500 100205 82.0 5.3 235 100232 120.0 7.5 200 100259 180.0 9.5 
100177 0.39 0.08 2000 100206 100.0 6.0 220 100233 150.0 8.0 190 100260 220.0 12.0 
100178 0.47 0.08 2000 
100179 0.56 0.10 1700 SERIES M 

100234 180.0 9.0 185 
100235 220.0 10.0 180 

100261 270.0 13.0 
100262 330.0 14.0 

100180 0.68 0.12 1500 100207 1.0 0.04 2700 100236 270.0 11.0 172 100263 390.0 15.5 
100181 0.82 0.18 1300 100208 1.2 0.04 2700 100237 330.0 12.0 165 100264 470.0 17.0 
100182 1.0 0.24 1100 100209 1.5 0.04 2700 100238 390.0 13.0 157 100265 560.0 18.5 
100183 1.2 0.35 1000 100210 1.8 0.05 2500 100239 470.0 14.0 150 100266 680.0 20.0 
100184 1.5 0.43 850 100211 2.2 0.05 2500 100240 560.0 16.0 145 100267 820.0 22.0 
100185 1.8 0.65 720 100212 2.7 0.05 2500 100241 680.0 17.0 140 100268 1000.0 24.0 
100186 2.2 0.80 610 100213 3.3 0.05 2500 100242 820.0 19.0 132 100269 1200.0 27.0 
100187 2.7 0.12 1600 100214 3.9 0.07 2100 100243 1000.0 21.0 125 100270 1500.0 29.0 
100188 3.3 0.15 1400 
100189 3.9 0.23 1200 

100215 4.7 0.09 1800 
100216 5.6 0.14 1550 SERIES L 

100271 1800.0 32.0 
100272 2200.0 35.0 

100190 4.7 0.30 1000 100217 6.8 0.17 1300 100244 10.0 0.15 1800 100273 2700.0 40.0 
100191 5.6 0.45 900 100218 8.2 0.25 1150 .100245 12.0 0.23 1600 100274 3300.0 45.0 
100192 6.8 0.55 800 100219 10.0 0.32 1000 100246 15.0 0.3 1300 100275 3900.0 49.0 
100193 8.2 0.65 720 100220 12.0 0.47 870 100247 18.0 0.4 1150 100276 4700.0 53.0 
100194 10.0 0.73 650 100221 15.0 0.62 730 100248 22.0 0.5 1000 100277 5600.0 60.0 
100195 12.0 1.1 590 100222 18.0 0.72 660 100249 27.0 0.6 900 100278 6800.0 67.0 
100196 15.0 1.4 500 100223 22.0 0.8 600 100250 33.0 0.7 850 100279 8200.0 75.0 
100197 18.0 1.6 460 100224 27.0 1.2 520 100251 39.0 1.1 720 100280 10000.0 80.0 
100198 22.0 1.8 430 100225 33.0 1.5 450 100252 47.0 1.3 620 

SUB-MINIATURE RF CHOKES 

Max I 
mA 
540 
450 
425 
400 
360 
280 
240 
200 
195 
190 
180 
170 
165 
155 
150 
145 
137 
130 
125 
120 
112 
105 
100 

95 
90 
85 
82 
80 

An extremely versatile series of iron core R.F. chokes designed to meet the industries' demand for high reliability, ultra
miniature components. The coils are ideally suited to network and filter design, delay lines and computer applications. 

~_ ~he coils. are imJ)regnated with a moisture resistant lacquer and on special order t~ey can be fu. ngus-proofed per JAN
~ 1-152 uSing varnish per MIL-V-173A. They can also be encapsulated In epoxy resin to conform to Grade I, Class B of 

MIL-C-15305. Note: L measured on 260A Q Meter except 120 thru 500 mH which are measured on I kHz Bridge. 

D.C. Milliamp Max. Form 
Miller Inductance Resistance Rating Winding Length 

Part No. Nominal' Max. Max. Diam. +X2 

D.C. Milliamp Max. Form 
Miller Inductance Resistance Rating Winding Length 

Part No. Nominal' Max. Max. Diam. -+-}1'2 
70Fl07AP .10 uh* .013 3922 .156 Y,6 
70F157 AP .15 uh* .025 2828 .141 Y,6 
70F227AP .22 uh* .038 2294 .141 716 
70F337AP .33 uh* .070 1690 .125 Y,6 
70F477AP .47 uh* .125 1264 .125 7i'6 
70F687AP .68 uh* .200 1000 .125 ){, 
70F757AP .75 uh* .264 870 .125 }{6 
70F827AP .82 uh* .290 830 .125 71'6 
70F106AI 1.0 uh .048 2041 .165 1/_ 
70F126AI 1.2 uh .072 1666 .160 1/_ 

70F474AI 470 uh 16.3 95 .185 1/4 
70F504AI 500 uh 18.0 91 .195 1/4 
70F564AI 560 uh 19.2 88 .195 1/4 
70F684AI 680 uh 19.8 87 .200 1/4 
70F754AI 750 uh 22.9 80 .210 1/4 
70F824AI 820 uh 22.9 80 .210 1/4 
70F914AI 910 uh 24.0 79 .220 '/4 
70F103AI 1.00 mh 24.0 79 .225 1/_ 
70F123AI 1.20 mh 33.6 66 .220 1/4 
70F153AI 1.50 mh 37.2 63 .225 1/4 

70Fl56AI 1.5 uh .096 1443 .160 1/_ 70F183AI 1.80 mh 42.0 59 .235 IJ_ 
70F186AI 1.8 uh .096 1443 .160 1/_ 70F223AI 2.20 mh 45.6 57 .240 '/_ 
70F226AI 2.2 uh .156 1132 .160 1/_ 70F253AI 2.50 mh 45.6 57 .260 3/8 
70F276AI 2.7 uh .168 1091 .160' 1/_ 70F273AI 2.70 mh 45.6 57 .260 3/8 
70F336AI 3.3 uh .240 912 .150 1/_ 70F333AI 3.30 mh 51.6 53 .260 3/8 
70F396AI 3.9 uh .264 870 .150 '/_ 70F393AI 3.90 mh 57.6 51 .275 3/8 
70F476AI 4.7 uh .457 661 .150 1/_ 70F473AI 4.70 mh 64.8 48 .285 3/8 
70F566AI 5.6 uh .492 637 .150 1/_ 70F563AI 5.60 mh 69.6 46 .300 :V8 
70F686AI 6.8 uh .624 566 .150 1/_ 70F683AI 6.80 mh 78.0 43 .310 3/8 
70F756AI 7.5 uh .624 566 .150 1/_ 
70F826AI 8.2 uh .744 518 .150 '/_ 

70F753AI 7.50 mh 85.2 41 .310 3/8 
70F823AI 8.20 mh 92.4 40 .330 3/8 

70F916AI 9.1 uh 1.44 288 .160 1/_ 70F913AI 9.10 mh 98.4 39 .330 3/8 
70F105AI 10 uh 1.56 277 .160 1/_ 70Fl02AI 10.0 mh 101 38 .335 3/8 
70Fl25AI 12 uh 1.68 267 .160 '/4 70F122AI 12 mh 100 50 .300 1/2 
70F155AI 15 uh 1.92 250 .165 1/4 70Fl52AI 15 mh 113 47 .300 1/2 
70F185AI 18 uh 2.28 229 .165 1/4 70Fl82AI 18 mh 128 44 .325 '/2 
70F225AI 22 uh 2.28 229 .165 1/_ 70F222AI 22 mh 144 41 .330 1/2 
70F255AI 25 uh 2.64 213 .170 1/4 70F252AF 25 mh 115 46 .340 5/8 
70F275AI 27 uh 2.64 213 .170 1/4 70F272AF 27 mh 120 45 .353 5/8 
70F335AI 33 uh 2.76 208 .170 1/4 70F332AF 33 mh 134 43 .353 SiB 
70F395AI 39 uh 3.36 188 .175 1/4 70F392AF 39 mh 147 41 .370 5/8 
70F475AI 47 uh 3.36 188 .175 1/4 70F472AF 47 mh 168 38 .384 5/8 
70F565AI 56 uh 3.84 176 .180 1/4 70F502AF 50 mh 175 37 .400 5/8 
70F685AI 68 uh 4.20 169 .180 1/4 70F562AF 56 mh 189 36 .400 5/8 
70F755AI 75 uh 4.56 162 .185 1/4 70F682AF 68 mh 215 34 .415 5/8 
70F825AI 82 uh 4.80 158 .185 1/4 70F752AF 75 mh 222 33 .430 5/8 
70F915AI 91 uh 4.92 156 .185 1/4 70F822AF 82 mh 238 32 .430 5/8 
70Fl04AI 100 uh 7.68 139 .165 1/4 70F912AF 91 mh 250 31 .430 5/8 
70Fl24AI 120 uh 8.16 135 .165 1/4 70Fl01AF 100 mh 278 29 .446 5/8 
70F154AI 150 uh 8.16 135 .165 '/4 70Fl21AF 120 mh 288 48 .485 7/8 
70F184AI 180 uh 8.16 135 .170 1/4 70Fl51AF 150 mh 328 44 .505 7/8 
70F204AI 200 uh 10.3 120 .170 1/4 70F181AF 180 mh 374 41 .525 7/8 
70F224AI 220 uh 11.5 114 .170 1/4 70F221AF 220 mh 424 39 .540 7/8 
70F254AI 250 uh 12.1 III '.170 1/4 70F251AF 250 mh 468 37 .555 7/8 
70F274AI 270 uh 13.2 106 .175 1/4 70F271AF 270 mh 490 36 .570 7/S 
70F304AI 300 uh 13.2 106 .175 1/4 70F331AF 330 mh 540 34 .580 7/8 
70F334AI 330 uh 13.9 103 .175 1/, 70F391AF 390 mh 617 33 .600 7/8 
70F354AI 350 uh 14.4 102 .180 1/4 70F471AF 470 mh 704 30 .615 7/8 
70F394AI 390 uh 15.8 97 .180 '14 70F501AF 500 mh 736 30 .635 7/8 

, Tolerance 0.1 .to 1.0 uh ::':20%, 1.1 to 15 uh ±1O%, over 15 uh ±5%. * Measured With leads 1/4" long from Q Meter bmdmg posts. 
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PHENOLIC CORE 
3-SECTION .. .Ag ........ ~= 
WINDINGS ~ 
Dimensions of core: 'X," diameter x :v,,, long. 
Leads are 11/2" long. 

D.C. 
Miller Resis· Milliamp Diam. 
Part Inductance tance Rating over 
No. Nominal Max. Max. Winding 

4642 .10 mh ±5% 5.4 160 .406 
4644 .15 mh ±5% 6.5 160 .406 
4646 .24 mh ±5% 8.5 160 .438 
4648 .39 mh ±5% 11 160 .500 
4649 .55 mh ±5% 13 160 .500 
4650 .62 mh ±5% 15 160 .531 
4651 .75 mh ±5% 16 160 .531 
4652 1.0 mh ±5% 19 160 .563 

Dimensions of core: y,," diameter x 7/B" long. 
Leads are 1112" long. 

D.C. 
Miller Resis· Milliamp Diam. 
Part Inductance @ tance Rating over 
No. 1000 Hertz Max. Max. Winding 

4662 1.0 mh ±5% 8.6 160 .469 
4664 1.5 mh ±5% 11 160 .469 
4666 2.4 mh ±5% 15 160 .531 
4668 3.9 mh ±5% 20 160 .563 
4669 5.5 mh ±5% 25 160 .594 
4670 6.2 mh ±5% 37 lOa .531 
4671 8.2 mh ±5% 46 100 .563 
4672 1.0 mh ±5% 50 100 .594 

FERRITE CORE ~ 
3-SECTION ---"wr-== 
WINDINGS 
Dimensions of core: 1/," diameter x 7/8" long. 
Leads are 1'12" long. 

D.C. 
Miller Resis· Milliamp Diam. 
Part Inductance @ tance Rating over 
No. 1000 Hertz Max. Max. Winding. 

6302 2.5 mh ±5% 9.0 160 .469 
6304 5.0 mh ±5% 14 160 .531 
6306 10 mh ±5% 31 160 .531 
6308 25 mh±5% 82 65 .531 
6310 50 mh ±5% 127 65 .625 

PHENOLIC CORE SINGLE 
WINDINGS LAYER _ . ...ctp;p!jv 

Dimensions of core ){." diameter x 3/4" long. 
Leads are 11/2" long. 

D.C. 
Miller Induc· Resis· Milliamp Diam. 
Part tance tance Rating over 
No. Nominal' Max. Max. Winding 

4602 1.0 uh .050 2000 .270 
4604 1.5 uh .093 1800 .270 
4606 2.4 uh .190 1500 .270 
4608 3.9 uh .450 1000 .270 
4609 5.5 uh .670 850 .270 
4610 6.2 uh .830 700 .270 
4611 8.2 uh 1.20 600 .270 
4612 10.0 uh 1.50 500 .270 

* Tolerance 1.0 uh ±20%, 1.1 to 10 uh ±IO%. 

75F SERIES FIXED RF COILS 

.148 for inductances .15 J.'H or less 

.158 for inductances .27 J.'H or greater 
For equipment operating in the 50·450 MHz range. 
The 75F Series of inductors have unsurpassed 
stability and uniformity of electrical parameters. 
Polypropylene is molded around an accurately 
positioned winding. 

PART L +/- 10% 0 
NUMBER UH REF. 

75F238MPC .032 105 
75F328MPC .039 95 
75F518MPC . 049 104 
75FlI7MPC .108 90 
75Fl57MPC .142 90 
75F177MPC .275 91 
75F397MPC .364 93 
75F477MPC .49 89 
75F597MPC .57 91 

NOTE, ALL TESTING IS DONE ON A HP 4341A Q·METER. 

ADJUSTABLE RF COILS 

IRON CORE SINGLE 
LAYER WINDINGS _ .... ~_ 

Dimensions of core: y,," diameter x 7/a" long. 
Leads ,are 11/2" long. 

D.C. 
Miller Indue· Resis· Milliamp Diam. 
Part tanee tance Rating over 
No. Nominal Max. Max. Winding 

4622 10 uh ±5% .11 1500 .29 
4624 15 uh ±5% .17 1000 .29 
4626 24 uh±5% .34 800 .29 
4628 39 uh ±5% .65 600 .29 
4629 55 uh ±5% 1.0 500 .29 
4630 62 uh ±5% 1.2 475 .29 
4631 82 uh ±5% 1.9 450 .29 
4632 100 uh ±5% 3.0 400 .29 

r .:. 1 .-W--'r 
~ "'~J t-3 ' 

I J .148forinductances.15.uHorless. 
~ .29 .158 for inductances .27 J.tH or greater. 

TfST 
FREO. A 
MHZ TURNS DIM WIRE SIZE 

50 2Vl .148 12 TINNED CU . 
40 3Vl .148 22 TINNED CU. 
40 4Vl .148 22 TINNED CU . 
25 8Vl .148 22 SINGLE POLY 
25 lOVl .148 21 HEAVY POLY 
25 1m .153 14 SINGLE POLY 
15 15Vl .158 16 SYBOND #1 
25 17Vl .159 27 SINGLE POLY 
25 19V1 .159 17 SINGLE POLY 

Ideal for Communications Applications in the 30-250 MHz Range 

48A SERIES 

Frequency range: 30·250 MHz 
Form length:.73 00 at base: .62 
Lead spacing: .408 
Wire size: AWG 20 TCW 
Core: 10·32 x 3A1 Carbonyl J 
For equipment operating in the 30·250 MHz 
range. These coils have unsurpassed stability 
and uniformity of electrical parameters. Poly. 
propylene is molded around an accurately 
positioned winding 

Miller I,de 
Part L uH L uH L uH Q Max. No 
No. Min. Nom. Max. Min. A Turns 

48A518MPC .046 .051 .055 100 2 11/2 
48A778MPC .071 .077 .082 100 2 21/2 
48A117MPC .099 .111 .122 100 2 31/2 
48A147MPC .118 .138 .157 lOa 2 41/2 
48A187MPC .15 .179 .207 100 2 51/2 

48A227MPC .181 .215 .278 100 2 61/2 
48A257MPC .209 .246 .283 100 2 71/2 
48A287MPC .241 .284 .316 100 2 81/2 
48A317MPC .27 .311 .351 100 2 91/2 

A·1202 

49A SERIES 
c 

Form length: 1.05 ~ 
00 at base: .46 Coil 00: .285 '.' .... ~.. \' . 
Lead spacing: .324" ... 
Wire size: AWG 22 polyurethane ./ 

coated. with tinned leads ,f" 
Core: 10-32 x :Va Carbonyl J 
For equipment operating in the 10·250 MHz 
range. These coils have unsurpassed stability 
and uniformity of electrical parameters. Poly· 
propylene is molded around an accurately 
positioned winding 

Miller I,dc 
Part L uH L uH L uH Q Max. No. 
No. Min. Nom. Max. Min. A Turns 

49A678MPC .06 .067 .074 100 1.5 21/3 
49A127MPC .1 .116 .132 100 1.5 31/3 
49A167MPC .134 .164 .194 100 1.5 41/3 
49A217MPC .17 .214 .258 100 1.5 51/3 
49A347MPC .25 .338 .415 100 1.5 71/3 

49A537MPC .393 .525 .657 70 1.5 101/3 
49A757MPC .6 .75 .9 70 1.5 141/3 
49A997MPC .81 .99 1.16 70 1.5 181/3 
49AI26MPC .96 1.15 1.34 70 1.5 211/3 
49A146MPC 1.18 1.36 1.53 70 1.5 241/3 

For manufacturers' sales offices, see yellow pages 

ADJUSTABLE 
RF COILS 

4901·S .037 
4902·S .059 
4903·S .086 
4904·S .117 
4905·S .150 
4906·S .184 
4907·S .188 
4908·S .258 
4909·S .296 
4910·S .335 

90 
100 
105 
.90 
90 
85 
85 
85 
85 
80 

,039 
.071 
.107 
.159 
.208 
.262 
.311 
.363 
.417 
.454 

UNSHIELDED 
4901 .041 113 .050 
4902 .070 155 .100 
4903 .103 147 .152 
4904 .148 146 .252 
4905 .193 138 .337 
4906 .238 137 .417 
4907 .286 135 .508 
4908 .339 126 .600 
4909 .390 132 .691 
4910 .460 128 .788 

85 
95 
90 
90 
80 
70 
65 
60 
55 
50 

136 
139 
133 
162 
142 
122 
105 
89 
76 
72 

80 
75 
75 
50 
45 
45 
45 
45 
45 
45 

80 
75 
75 
50 
45 
45 
45 
45 
45 
45 
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HIGH QUALITY Type 77 

COMMERCIAL CONFORMAL Part l ± 10% Q 

COATED INDUCTORS Number pH Min. 
77FIROK 1.0 45 

Operating temperature: -20°C to -lOOoC 77FIR2K 1.2 50 
Working voltage: 250 VDC maximum 77FIR5K 1.5 50 

Terminal pull: 5 Ibs. per EIA RS 186C, 
77flR8K 1.8 55 
77f2R2K 2.2 55 

Method 208 
Solderability: Per Mll-STD-202, Method 208 77f2R7K 2.7 60 

77f3R3K 3.3 65 
Humidity: Per EIA RS 186, Method 2 77f3R9K 3.9 65 
Material: Coating-epoxy 77f4R7K 4.7 70 

Leads-tinned copper (AWG 22 TC) 77F5R6K 5.6 70 
Core material: Ferrite 77F6R8K 6.8 75 

77f8R2K 8.2 80 
77FlOOK 10 85 

cti=A]j 

I 
77Fl20K 12 75 

= 77f150K IS 70 

B 77Fl80K 18 65 
77f220K 22 60 
77f270K 27 55 

L ±5% 

77f330) 
pH 
33 55 

I A I B I C INom.) I 0 77f390) 39 50 
77f470) 47 45 

77F DIMENSIONS 77f560) 56 40 
Max. I .410 I .157 I 1.0 I .025 77f680) 68 40 

78F DIMENSIONS 77f820) 82 35 

Max. I .280 I llO I 1.0 I 
77fl0lJ 100 30 

.020 77f12lJ 120 70 
77f15lJ 150 70 
77F18lJ 180 70 
77f22lJ 220 70 
77f27lJ 270 65 
77f33lJ 330 65 
77f39lJ 390 65 
77f47lJ 470 60 
77f56lJ 560 60 
77f681J 680 55 
77f82lJ 820 55 
77fl02) 1000 50 

Type 78 

Part l ± 20% Q 
Number pH Min. 
78fRlOM 0.10 40 
78fR12M 0.12 40 
78fR15M 0.15 40 
78fR18M 0.18 40 

I I VERTICAL MOUNTED PRINTED CIRCUIT 
VElVETORK ADJUSTABLE RF COILS 

. . Dimensions (form only) Over Collar %" Dia. x 0/4" 
. long. 

The coil form is Polyester impregnated Alpha 
Cellulose tubing with internally bonded resilient 

ribs which provide both thread and torque control. Coils may be ad
justed from either end of form_ 

Miller Inductance Inductance R Ohms 
Part No. Min. Max. Max. 

23A107RPC .095 uH .125 uH 
23A157RPC .130 uH .170 uH 
23A227RPC .185 uH .265 uH 
23A337RPC .285 uH .410 uH 
23A477RPC .420 uH .580 uH 
23A687RPC .540 uH .850 uH 
23A827RPC .640 uH 1.00 uH 
23AI06RPC .760 uH 1.25 uH 
23A156RPC 1.20 uH 1.87 uH 
23A226RPC 1.65 uH 2.75 uH 
23A336RPC 2.40 uH 4.10 uH 
23A476RPC 3.40 uH 5.80 uH 
23A686RPC 4.60 uH 8.50 uH 
23A826RPC 5.60 uH 10.00 uH 
23A105RPC 7.10 uH 12.50 uH 
23A155RPC 10.00 uH 18.70 uH 
23A225RPC 14.80 uH 27.50 uH 
23A335RPC 22.00 uH 41.00 uH 
23A475RPC 31.00 uH 58.00 uH 
23A685RPC 43.50 uH 85.00 uH 
23A825RPC 111.00 uH 100.00 uH 
23A104RPC 76.00 uH 125.00 uH 
23A154RPC 105.00 uH 187.00 uH 
23A224RPC 160.00 uH 275.00 uH 
23A334RPC 240.00 uH 410.00 uH 
23A474RPC 360.00 uH 580.00 uH 
23A684RPC 530.00 uH 850.00 uH 
23A824RPC 700.00 uH 1.00 mH 
23A.103RPC 910.00 uH 1.25 mH 
23A153RPC 990.00 uH 1.87 mH 
23A223RPC 1.60 mH 2.75 mH 
23A333RPC 2.40 mH 4.10 mH 
23A473RPC 3.40 mH 5.80 mH 
23A683RPC 5.15 mH 8.50 mH 
23A823RPC 7.40 mH 10.00 mH 
23A102RPC 9.80 mH 12.50 mH 
23A152RPC 12.00 mH 18.70 mH 
23A222RPC 12.10 mH 27.50 mH 
23A332RPC 18.20 mH 41.00 mH 
23A472RPC 27.50 mH 58.00 mH 
23A682RPC 40.00 mH 85.00 mH 
23A822RPC 50.00 mH 100.00 mH 
23A101RPC 62.00 mH 125.00 mH 

.02 

.02 

.02 

.03 

.03 

.03 

.03 

.04 

.06 

.14 

.17 

.24 

.39 

.64 

.77 
1.68 
1.91 
2.34 
2.72 
3.30 
3.89 
4.39 
5.46 
6.70 
8.30 

10.50 
12.90 
14.90 
17.10 
28.20 
34.80 
42.90 
51.60 
63.60 
75.60 
87.30 

111.00 
197.00 
244.00 
302.00 
378.00 
423.00 
468.00 

Max. 
Current Ma. 

4100 
1600 
1600 
1000 
2500 
1600 
1600 
1600 
1000 

400 
400 
400 
250 
160 
160 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
65 
65 
65 
65 
65 
65 
65 
65 
33 
33 
33 
33 
33 
33 

Dia. over 
Winding 

.40 

.37 

. 37 

.37 

.37 

.37 

.37 

.37 

.37 

. 37 

.37 

.37 

. 37 

.37 

.37 

.37 

.37 

.37 

.40 

.40 

.40 

.40 

.40 

.44 

.44 

.48 

.48 
.53 
.58 
.45 
.45 
.48 
.48 
.55 
.55 
.55 
.60 
.60 
,60 
.60 
.58 
.58 
.60 

Test 
Freq. 
MHz 

25.2 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
2.52 
2.52 
2.52 
2.52 
2.52 

2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
0.796 
0.796 
0.796 
0.796 
0.796 
0.796 
0.796 
0.796 

0.796 
0.796 
0.796 
0.796 

Test 
freq. 
MHz 
25 
25 
25 
25 

Typ. 78 
Fo R.de I.de 

Min. Max. Max. Part l ± 10% 
MHz Ohms mA Number pH 

157 0.17 920 78fR22K 0.22 
144 0.21 880 78fR27K 0.27 131 0.23 830 78fR33K 0.33 121 0.25 790 78fR39K 0.39 llO 0.28 750 78fR47K 0.47 
100 0.30 720 78fR56K 0.56 

94 0.34 670 
86 0.37 640 78fR68K 0.68 

80 0.39 620 78fR82K 0.82 

74 0.43 590 78flROK 1.0 
78flR2K 1.2 

68 0.48 550 78FlR5K 1.5 
53 0.52 530 78FlR8K 1.8 45 0.58 500 78f2R2K 2.2 34 0.63 480 78f2R7K 2.7 20 0.72 460 L ± 5% 
14 0.77 430 pH 
9.9 0.84 410 78f3R3) 13 
7.6 0.94 390 78f3R3) 3.9 

78f3R9) 4.7 
78f4R7) 5.6 

6.3 1.03 370 78f5R6) 6.8 
6.3 1.12 350 78f6R8) 8.2 6.3 1.22 340 
6.2 1.34 320 78f8R2J 10 

78FlOO) 12 5.7 1.47 305 78Fl20) 15 
5.3 1.62 290 78Fl50) 18 
4.8 1.80 275 78Fl80) 22 18 3.70 185 78f220) 27 3.5 4.20 175 78f270) 33 3.3 4.60 165 78f330) 39 
10 5.10 155 78f390) 47 
2.8 5.80 145 78f470) 56 2.6 6.40 137 78f560) 68 2.4 7.00 133 78f680) 82 2.25 7.70 126 78f820) 100 
2.1 8.50 120 78flOlJ 120 
1.95 9.40 113 78Fl2lJ 150 1.85 10.5 105 78Fl5lJ 180 1.40 14.0 100 78Fl811 220 

78f22lJ 270 
fo R,de I,de 78f27lJ 330 

Min. Max. Max. 78f3911 390 
MHz Ohms mA 78f47lJ 470 
400 0.06 500 78f56lJ 560 
400 0.06 500 78f68lJ 680 
400 0.07 500 78f82lJ 820 
400 008 450 78flO2J 1000 

SHIELDED SUBMINIATURE 
ADJUSTABLE RF COILS 

Test Fo R.de I,de 
Q Freq. Min. Mal. Max. 

Min. MHz MHz Ohms mA 
40 25 380 0.08 1025 

40 25 360 0.08 950 
40 25 350 0.08 815 
40 25 320 0.09 700 
40 25 300 0.10 650 
40 25 280 O.ll 545 
40 25 250 0.12 495 
40 25 200 0.12 415 
40 25 180 0.15 385 
40 7.9 165 0.18 590 
45 7.9 150 0.20 535 
50 7.9 125 0.25 455 
50 7.9 llO 0.28 395 
50 7.9 95 0.30 355 

",0 7.9 70 0.34 270 
45 7.9 65 0.32 250 
45 7.9 50 0.35 230 
45 7.9 40 0.40 185 
40 7.9 30 0.45 175 
40 7.9 28 0.55 ISS 
40 2.5 22 0.72 130 
45 2.5 20 0.80 155 
50 2.5 16 0.88 150 
50 2.5 15 1.00 145 
50 2.5 13 1.20 140 
50 2.5 II 1.35 135 
50 2.5 10 1.50 193 
50 2.5 9.5 1.70 185 
60 2.5 8.5 2.30 167 
60 2.5 7.5 2.60 150 
60 2.5 6.5 2.90 137 
60 2.5 6.0 120 132 
60 2.5 5.5 150 125 
60 0.79 5.4 3.80 100 

60 0.79 4.7 4.40 90 
60 0.79 4.3 5.00 84 
60 0.79 4.0 5.70 76 
60 0.79 3.7 6.50 70 
60 0.79 3.4 9.50 65 
60 0.79 2.8 10.50 60 
60 0.79 2.5 11.60 53 
60 0.79 2.3 13.00 51 
60 0.79 2.0 18.00 45 
60 0.79 1.5 23.00 43 
60 0.79 1.2 26.00 41 

~ Dimensions: 1f2" sq., x sis" high • 
These compact adjustable coils offer a minimum two-to-one 
inductance range with relatively small changes in Q. The 

: tuning adjustment is accessible from either the top or bot
tom of the coil assembly. Magnetic shielding is achieved 

through the use of cup cores while the metal shield offers effective 
electrostatic shielding. Printed circuit terminals on base and shield . 

Miller Inductance Inductance R Ohms Max, 
Part No. Min. Max. Max. Current Ma . 
9050 1.5 uH 3.0 uH .66 80 
9051 3.0 uH 7.0 uH .85 125 
9052 7.0 uH 14.0 uH 1.38 80 
9053 14.0 uH 28.0 uH 2.10 80 
9054 28.0 uH 60.0 uH 3.00 100 
9055 60.0 uH 120.0 uH 4.00 100 
9056 120.0 uH 280.0 uH 5.75 80 
9057 280.0 uH 650.0 uH 12.00 80 
9058 650.0 uH 1.3 mH 15.00 100 
9059 1.3 mH 3.0 mH 23.00 100 
9059-1 1.8 mH 2.2 mH 10.00 141 
9060 3.0 mH 10.0 mH 76.00 30 
9061 8.0 mH 20.0 mH 110.00 30 
9062 15.0 mH 40.0 mH 150.00 30 
9063 20.0 mH 60.0 mH ~75.00 25 
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1800 COILS, CHOKES, & INDUCTORS 1800 

J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221 I (213) 537·5200 I FAX (213) 631-4217 

HEAVY DUTY HASH CHOKES 

Part ,.H Ohms Dimen· 
No. ±2D% Max. Amps si~ns 

5218 3.35 .010 20 17A2"x 1¥t6" 
5219 4.90 .016 15 W'xll/.1" 
5220 8.80 .021 10 W'xll/.1" 
5230 4.00 .012 8 >1s"xl~1" 

5140 40.00 .081 3 Ms"xlV4" 

5148 68.00 .054 5 171.Ji'x IV4" 
5250 100.00 .216 1 >1s"x lV4" 
5252 115.00 .080 3.5 W'xll/.1" 
5154 150.00 .170 1.5 7;\s"xlV4" 

5156 500.00 .160 2.0 Ms"xll/.1" 
5158 1000.00 .550 1.0 W'xlV4" 

*5300 100.00 .087 2.5 ¥."xll'l1" 

*Dual Choke: Electrical measurements per section 

HIGH CURRENT FILTER CHOKES 
Chokes are ideal for all EMI/RFI filteringap
plications. They are also suitable for energy 
storage inductors in switching power supplies. 
Covered with shrink tubing and varnish im
pregnated. 
Printed Circuit mounting. 

5700 SERIES 

5500 SERIES 
HIGH SATURATION FLUX 
DENSITY FERRITE RODS 

* Inductance measured @ 1 kHz with 0 Amps 
D.C. current. 
Typical inductance change is less than 5% 
maximum rated current. 

Leads: I" long. Tinned within Va" of body. 

Miller . R,de I,de Dim. Dim. 
Part L uH Max. Max. A B 
No. :!:10% Ohms Amps Max. Max. 

5501 5 .013 10 .88 .63 
5502 10 .017 9 1.12 .63 
5503 27 .030 7 .88 .81 
5504 50 .045 5.6 1.12 .81 
5505 100 ;061 4.9 1.12 .81 

5506 150 .069 4.6 1.38 .81 
5507 250 .089 4 1.62 .81 
5508 5 .009 14 .88 .64 
5509 10 .012 12 1.12 .64 
5510 27 .022 9 .88 .88 

5511 50 .028 8 1.12 .88 
5512 68 .034 7.3 1.12 .88 
5513 100 .038 6.8 1.38 .88 
5514 150 .046 6.3 1.62 .88 
5515 5 .006 19 1.12 .69 

5516 10 .008 16 1.38 .69 
5517 27 .014 12.5 1.12 .94 
5518 50 .020 10.5 1.38 .94 
5519 68 .023 10 1.38 .94 

. 5520 100 .027 10 1.62 .94 

5521 5 .004 23 1.38 .72 
5522 10 .006 20 1.69 .72 
5523 27 .010 15 1.38 1 
5524 50 .013 15 1.62 1 

HIGH CURRENT TOROIDS 

Chokes are ideal for all EMl! RFI filtering applications. They are also suitable 
for energy storage inductors in switching power supplies. Can be covered with shrink tubing 
and varnish impregnated. Printed Circuit mounting. 

Miller ~ at DADC Rated DC Min. Ind. ,.Hy DC Res. 
Numbar ,. y + 15% Amps at Rated DC Ohms Max. 

5701 10 11.00 5 .003 
5701 25 5.50 12 .011 
5703 125 1.75 70 .11 
5704 275 2.00 150 .14 
5705 450 1.50 250 .49 
5706 15 9.00 15 .012 
5707 75 5.00 40 .03 
5708 400 1.15 225 .33 
5709 800 1.75 475 .64 
5710 1000 1.50 575 .98 
5711 50 9.50 25 .012 
5711 150 4.75 85 .046 
5713 700 2.26 400 .41 

OUiline 
Style 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
3 
3 
3 

STRIP & TIN 
WITHIN .062 

lead Dia. 
Nom 
.064 
.040 
.010 
.016 
.012 
.064 
.036 
.018 
.015 
.012 
.064 
.036 
.018 

Miller ~ at DADe 
Number ,. y + 15% 

5714 1250 
5715 1600 
5716 125 
5717 500 
5718 llOO 

5719 1250 
5710 4500 
5711 250 
5711 900 
5723 1800 
5714 4000 
5725 8000 

5600 SERIES 
HIGH SATURATION FLUX 
DENSITY FERRITE BOBBINS 

* I nductance measured @ 1 kHz with 0 Amps 
D.C. current. 

Typical inductance change is less than 5% 
@ twice rated current. 

Miller . R,de I,de Dim • Dim. 
Part L uH Max. Max. A B 
No. -+-10% Ohms Amps Max. Max. 

5601 5 .007 15 .83 .91 
5602 10 .008 14 .83 .91 
5603 25 .023 8 .83 .91 
5604 50 .034 6.6 .83 .9f 
5605 100 .072 4.5 .83 .91 
5606 250 .173 2.9 .83 .91 
5607 500 .378 2 .83 .91 
5608 1,000 .801 1.3 .83 .91 
5609 2,500 2.04 .85 .83 .91 
5610 5 .005 20 1.22 1.11 
5611 10 .006 17 1.22 1.11 
5612 25 .009 14 1.22 1.11 
5613 50 .017 10 1.22 1.11 
5614 100 .034 7 1.22 1.11 
5615 250 .083 4.6 1.22 1.11 
5616 500 .129 3.7 1.22 1.11 
5617 1,000 .279 2.5 1.22 1.11 
5618 2,500 .690 1.6 1.22 1.11 
5619 50 .012 14 1.50 1.11 
5620 100 .025 9.8 1.50 1.11 
5621 250 .059 6.4 1.50 1.11 
5622 500 .090 5 1.50 1.11 
5623 1,000 .195 3.5 1.50 1.11 
5624 2,500 .499 2.2 1.50 1.11 
5625 5,000 1.08 1.5 1.50 1.11 
5626 100 .018 14 1.50 1.50 
5627 250 .040 9 1.50 1.50 
5628 500 .085 6.5 1.50 1.50 
5629 1,000 .183 4.4 1.50 1.50 
5630 2,500 .464 2.8 1.50 1.50 
5631 5,000 .714 2.2 1.50 1.50 
5632 10,000 1.55 1.5 1.50 1.50 

OUTLINE MAX. MAX. MIN. 
STYLE A B C 

1 .875 .437 .187 
2 1.125 .562 .312 
3 1.250 .625 .375 
4 1.812 .750 .750 
5 2.125 .937 .625 

Rated DC Min. Ind. ,.Hy DC Res. Outline lead Oia. 
Amps at Rated DC Ohms Max. St,le Nom 

1.75 750 .85 3 .015 
1.50 950 1.27 3 .012 
7.75 65 .031 4 .064 
4.00 275 .15 4 .031 
2.50 650 .33 4 .025 
1.75 1350 .92 4 .018 
1.25 2700 2.64 4 .011 
8.00 125 .041 5 .062 
3.75 500 .175 5 .032 
2.50 1000 .55 5 .013 
1.75 1100 1.16 5 .018 
1.00 4500 3.34 5 .011 
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J. W. MILLER DIVISION, BELL INDUSTRIES I DEPT. EM, 19070 Reyes Ave., Rancho Dominguez, CA 90221/ (213) 537·5200 I FAX (213) 631-4217 

VLS SERIES VARIABLE INDUCTORS (SHIELDED) 

May be mounted either Vertically or Horizontally 
Printed Circuit: Mil-C-15305 
Tunable Range: .10 uH .12 uH ±5% - All others ±10% 
Operating Temperature: - 55°C to + 125°C 
Leads: No. 24 TCW 

Tew 

I 
400" 

. ±.030" 

"r+-n-'i-
.375" 
!.062" 

.. --L 
I :!:.010 I 

-i.200"1--

No 24 (.020 :!:.002) 

VERTICAL STYLE 

... I.F. COMPONENTS SUB MINIATURE l iIIIII1I1 The transformers in this series represent the state of 
.~ the art, as it relates to a commercial product. In both the 

, ,II 455 kc. and 10.7 Mc. groups there are a complete set of 

........ 
~~. 

I.F. transformers as well as Ratio Detector and Dis-
criminator transformers. 

Dimensions: 8849, 8850, 8851, 8805, 8806, 8807 - ,%," 
x ?<." X 1/2" high. 8852, 8853 * 8854 - '%," sq. x %" high 
• 8810, 88", 8812 & 8813 - %,', sq. x '%," high. 

ADJUSTABLE R.F. COILS 9100 SERIES SHIELDED 

These ultra compact adjustable coils offer a good 
inductance range with relatively small changes in 
Q. Tuning is accessible from either top or bottom 
of the assembly. Magnetic shielding is achieved 
by' the use of cup cores while the copper shield 
offers effective electro static shielding. Printed 
circuit terminals on base and shield. 

Applications between 10 kHz and 200 MHz 
Dimensions: .440" Sq. x .550" High. 

Nom. 
OCR Nom. OCR 

25°C, Max. - 25O C, Max. L Max. I L Max. I 
Part No. uK Ohms mA Part No. uH Ohms mA 

VLSRlO .10 0.030 2500 VLS121 120.00 2.38 316 
VLSR12 .12 0.030 2500 VLS151 150.00 2.52 306 
VLSR15 .15 0.030 2500 VLS181 180.00 2.88 288 
VLSR18 .18 0.035 2400 VLS221 220.00 3.18 273 
VLSR22 .22 0.038 2300 VLS271 270.00 3.50 260 
VLSR27 .27 0.040 2200 VLS331 330.00 4.80 222 
VLSR33 .33 0.040 2200 VLS391 390.00 5.44 209 
VLSR39 .39 0.045 2100 VLS471 470.00 5.90 201 
VLSR47 .47 0.045 2100 VLS561 560.00 6.30 194 
VLSR56 .56 0.050 2000 VLS681 680.00 7.20 181 
VLSR68 .68 0.055 1:::00 VLS821 820.00 8.00 172 
VLSR82 .82 0.060 1800 VLS102 1,000.00 12.00 141 
VLS1RO 1.00 0.070 1700 VLS122 1,200.00 13.50 132 
VLS1R2 1.20 0.085 1670 VLS152 1,500.00 16.50 119 
VLS1R5 1.50 0.100 1540 VLS182 1,800.00 18.00 114 
VLS1R8 1.80 0.110 1470 VLS222 2,200.00 20.50 107 
VLS2R2 2.20 0.120 1410 VLS272 2,700.00 22.50 102 
VLS2R7 2.70 0.125 1380 VLS332 3,300.00 42.00 76 
VLS3R3 3.30 0.165 1200 VLS392 3,900.00 47.50 71 
VLS3R9 3.90 0.180 1135 VLS472 4,700.00 53.00 67 
VLS4R7 4.70 0.245 985 VLS562 5,600.00 62.50 65 
VLS5R6 5.60 0.265 950 VLS682 6,800.00 69.50 58 
VLS6R8 6.80 0.330 853 VLS822 8,200.00 75.00 56 
VLS8R2 8.20 0.460 720 VLS103 10,000.00 100.00 49 
VLSlOO 10.00 0.640 620 VLS123 12,000.00 64.00 60 
VLS120 12.00 0.800 545 VLS153 15,000.00 84.00 52 
VLS150 15.00 0.865 520 VLS183 18,000.00 93.00 50 
VLS180 18.00 0.940 504 VLS223 22,000.00 104.00 45 
VLS220 22.00 1.03 460 VLS273 27,000.00 173.00 35 
VLS270 27.00 1.18 418 VLS333 33,000.00 187.00 32 
VLS330 33.00 1.30 398 VLS393 39,000.00 220.00 30 
VLS390 39.00 1.41 385 VLS473 47,000.00 253.00 28 
VLS470 47.00 1.61 350 VLS563 56,000.00 285.00 26 
VLS560 56.00 2.08 330 VLS683 68,000.00 311.00 24 
VLS680 68.00 2.20 320 VLS823 82,000.00 385.00 22 
VLS820 82.00 2.42 300 VLS104 100,000.00 420.00 20 
VLSIOI 100.00 2.15 333 

Cat. No. 

8849 
8850 
8851-A 
8852 
8853 
8854 

8805 
8806 
8807 
8810 
8811 
8812 
8813 

Part No. 
9101 
9102 
9103 
9104 
9105 
9106 
9107 
9108 
9109 
9110 
9111 
9112 
9113 
9114 
9115 
9116 
9117 

Specs Description 

10.7 Mc. Transistor Transformers 
500 kc. P P 10.7 Mc. Ratio Detector 
300 kc. P P 10.7 MC. Discriminator 
6 db 300 kc. 10.7 Mc. Double Tuned IF 
100 K-300 10.7 Mc. Single Tuned IF 
20 K-500 10.7 Mc. Single Tuned IF 
25 K-500 10.7 Mc. Single Tuned IF 

455 Kc. Transistor Transformers 
20 kc. P P 455 kc. Ratio Detector 
20 kc. P P 455 kc. Discriminator 
6 db 15 kc 455 kc. Double Tuned IF 
50 K-500 455 kc. Single Tuned IF 
30 K-500 455 kc. Single Tuned IF 
20 K-5 K 455 kc. Single Tuned IF 
Oscillator (455 kc. I F) 

(Tuning Cap. 78 to 110 pf. Max.) 

L Min.uH LMax.uH Max. DC Ohms Max. Current 

.099 .134 0.01 4.85 A 

.129 .192 0.01 4.43 A 

.165 .258 0.02 3.97 A 

.246 .418 0.02 3.83 A 

.366 .627 0.02 3.43 A 

.588 .950 0.90 516.00 mA 

.830 1.54 1.02 485.00 mA 
1.44 2.94 1.38 417.00 mA 
2.52 5.70 1.76 368.00 mA 
5.35 13.49 2.92 286.00 mA 

12.50 29.45 4.72 225.00 mA 
26.25 71.25 6.97 185.00 mA 
64.57 163.00 9.98 155.00 mA 

147.00 430.00 16.32 121.00 mA 
422.00 1.10 27.84 mH 92.00 mA 

1.05 3.74mH 41.06 mH 76.00 mA 
3.36 11.12mH 78.92 mH 55.00 mA 
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I BH Electronics 

Data Communication Chokes 
• Intended for the rejection of RFI and EMI picked up by twisted pair 

Especially designed for use in baluns, telephone systems, drop lines, 
media filters and other high frequency data communication applications 

• Custom designs in a wide variety of packages are available. 
• 1000 VDC isolation winding to winding and winding to core. 
• PC Mount 
• Surface Mount available 

Listed below are eight typical designs. As previously manufactured parts they are 
available at low cost with minimal lead time. Samples are available upon request. 

Sine Wave Ciw Max. 

1800 

Part No. Turns Ratio OCL +25% @ 100Khz Any winding DCR Max. Schematic Figure 

500-1164 1:1 

500-1165 1:1:1:1 

500-1179 1:1:1:1 

500-1266 1:1 

500-1267 1:1 

500-1291 1:1 

500-1299 1:1 

500-1433 1:1 

N1 N2 N3 N4 

SCHEMATIC 1 

.460 MAX 

~ .023 SQ. MAX 

L .425 ----.J 

33 ",H 20 pF .050 

27 ",H 20 pF .050 

53 ",H 30 pF .10 

15 mH 260 pF 1.00 

125 ",H 150 pF 

53,uH 30 pF 

475",H 11 pF 

750",H 15 pF 

Custom Versions Available Upon Request 

JC • • 
N1. N2 

8 5 
SCHEMATIC 2 

FIGURE 2 

.055 MAX 

.150 MAX 

.125 MIN 

.50 

.10 

.20 

.250 

2 2 

1 2 

1 1 

2 1 

2 1 

2 1 

3 3 

3 3 

0] C N2 

CD ® 
SCHEMATIC 3 

I3£BH 
.42 MAX 500-1299 

fTTTl L .L.L..L..LJ 

1 ... .42 MAx .. 1 

'~;R24 GA. PINS 
.25 MIN / 

~ 

I .... 30 -.1 

FIGURE 3 

Header style may vary, pins 2, 3, 6 & 7 removed on some versions 

BH Electronics, Inc., .12219 Wood Lake Drive, Burnsville, MN 55337 • (612) 894-9590 
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1800 COILS, CHOKES, & INDUCTORS 1800 

I BH Electronics 

Toroid Inductors for 
Switching Power Supplies 
• Current Range, 1 AMP To 50 AMPS 
• Cost Effective Design 

• Wide Range of Inductance 
• Maximum Temperature Rise, 40°C Above Ambient 

• PC Mount 

Electrical Characteristics at 25°C 

Minimum Minimum 
Rated DC Inductance Inductance 

BH Part Current At Rated DC At Zero DC 
Number (Amps) f.th f.th 

501-1001 1.0 725 1400 
501-1002 2.5 115 230 
501-1003 2.5 370 740 
501-1004 4.1 40 80 
501-1005 4.1 140 280 
501-1006 4.1 360 720 
501-1007 6.5 15 30 
501-1008 6.5 50 100 
501-1009 6.5 140 280 
501-1010 6.5 290 580 
501-1011 10.0 7 14 
501-1012 10.0 20 40 
501-1013 10.0 60 120 
501-1014 10.0 120 240 
501-1015 20.0 6 12 
501-1016 20.0 15 30 
501-1017 20.0 30 60 
501-1018 40.0 3.5 7.0 
501-1019 40.0 7 14 
501-1020 50.0 4.5 9 

Package Styles 
1, 2, 3, 4, 

~------r 
~ /, .... M<iX 

F+----- U 
MINL_~ L MAX 

r.:. D -=-1. 
C; tLo1~1 B 

±.010 2! --i ==r MAX 

LM~xJ 
Style A B C D E F G H 

1 1.05 .55 .400 .800 .55 .20 1.10 N/A 
26,67 13,97 10,16 20,32 13,97 5,08 27,94 

2 1.45 .80 .600 .900 .58 .20 1.40 N/A 
36,83 20,32 15,24 22,86 14,73 5,08 35,56 

3 2.00 .95 .700 1.20 .75 .20 1.90 N/A 
50,80 24,13 17,78 30,48 19,05 5,08 48,26 

4 2.16 1.12 .900 1.50 1.05 .20 2.20 N/A 
54,86 28,45 22,86 38,10 26,67 5,08 55,88 

DC 
Resistance Min. Energy 
Maximum Storage 

n Y2 LP 

.75 366 

.12 366 

.23 1166 

.045 361 

.086 1185 

.177 3034 

.018 359 

.035 1162 

.070 3000 

.098 6190 

.0075 350 

.014 1150 

.028 3000 

.040 6200 

.004 1200 

.0072 3200 

.010 6400 

.0017 2800 

.0024 5920 

.0016 5875 

Style 1-4 :JlI 030PEN 

SCHEMATIC 

Style 5-7 

1 o---fYYYY\..... 2 

SCHEMATIC 

Lead 
Dia. 

Package Inches 
Style +.004 

1 .025 
1 .025 
2 .025 
1 .032 
2 .032 
3 .032 
1 .040 
2 .040 
3 .040 
4 .040 
1 .051 
2 .051 
3 .051 
4 .051 
5 NA 
6 NA 
7 NA 
6 NA 
7 NA 
7 NA 

Typical Inductance 
Characteristics 

w g INDUCTANCE VS 
I- <I: 100 "J-_-,FREQUENCY 
zl-wg 75 
°0 
ffiz 50 0..:::; 

<I: 

E 
z .01 .1 1.0 10 

FREQUENCY (MHZ) 

Style A B C D E F G H 

5 1.45 .80 N/A .900 .58 .25 1.40 6/32 
36,83 20,32 22,86 14,73 6,35 15,56 

6 2.00 .95 N/A 1.20 .75 .25 1.90 8/32 
50,80 24,13 30,48 19,05 6,35 48,26 

7 2.16 1.12 N/A 1.50 1.05 .25 2.20 10/32 
54,86 28,45 38,10 26,67 6,35 55,88 

NOTE: Style 5. 6. 7 Leads Cut to 6" Length/Custom Lengths Available Upon Request 

(612) 894-9590 
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1800 COILS, CHOKES, & .. INDUCTORS 1800 

QUALITY COilS SINCE 1946 . d S 
~ . ;J) 258 E.stSecon treet 

~5 CADDELL --BURNS) Mi;~:'~oed: ~~~ ~~:_~~-~~08 

CUSTOM WINDINGS 
COMPLETE FACILITIES 

for custom winding to your specifications. 

'-'1 I' *,',--

FERRITE POT CORE 
INDUCTORS & TRANSFORMERS 

-
Caddell-Burns has complete facilities for winding 
and assembling all types of pot core assemblies, both 
fixed and variable. Write or phone in your specifica
tions. 

MODIFIED STOCK COILS 
Any of the coi Is shown on these pages can be wound 
to intermediate inductance values or modified to 
meet customer requirements, often at no additional 
cost. 

HIGH CURRENT CHOKES #20 AWG Bare Tinned Copper ....... 

r-(#_1_8_f_or_-_l~o=nl=Y)~ _____ '-lc:, ______ ~:Jr----------TYPE 6150 10-100!'H 
Recommended mounting pitch - l.SO" 

NOTES: 

1. Effective inductance and Q measured on Boonton 26011 Q·meter at frequencies 
specified, in accordance with Mll-C-lS30S. 

2. Current rating (Rated IDC) is based on .75 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be d~creilsed by S% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
S. Operating Temperature Range - -SsoC to +85 0 C. 

6. Materials: 
Coil Form - Ferrite. 
Magnet Wire - Type B per Mll-W-583. 
Jacket - PVC shrink tube. 

6150 L 1.25 Max. + 1.2S Min.----.J ---.J .50 ~ I Typ. -I I Max. 1-
STANDARD VALUES: (Other values available on special order.) 

Nominal Test Max. Min. Rated 
Indue· Freq. OCR SRF IDe INC. I 

Part No. tance* Min. Q MHz Ohms MHz Amps Amps 
61S0-1 IO!'H 30 2.S .018 10 6.40 21 
61S0-2 20 18 2.S .036 7.2 4.S0 IS 
61S0-3 30 12 2.~ .063 S.O 3.40 13 
61S0-4 40 12 2.S .096 4.3 2.7S 12 
61S0-S SO 10 2.S .110 3.7 2.60 10 
6150-6 75 8 2.5 .200 3.2 1.90 9 
6150-7 100 26 .79 0400 2.2 1.30 7.8 

*(-10, +20%) 

HIGH CURRENT CHOKES 
TYPE 6490 IOILH-1.0mH 10% Tolerance 

Recommended mounting pitch - 1.75" 

~see Table) .,.-____ _ 

.------. ----"'------Ie Jr-.--
6490 I 1-1.60 Max.---4-1.25 Min . ..J 

o 
NOTES: 
1 Inductance ",easured on General Radio 1650B Impedance Bridge at 1 kHz. 
2. Current rating (Rated IOC) is based on 1.0 watt power dissipation for approx. 

20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. . 
5. Operating Temperature Range - - 55c C to + 85°C. 
6. Materials: 

Coil Form - Ferrite. 
Magnet Wire - Type B per MIL-W·583. 
Jacket - PVC shrink tube. 
Lead Wires - Bare tinned copper. 

. . 1 Typ. I 

STANDARD VALUES: (Other values available on special order.) 

Nominal Max. Min. Rated 
Indue· OCR SRF IDC INC. I 

Part No. tanee Ohms MHz Amps Amps 

6490-1 10"H .010 12.0 10.0 20 
6490-2 20 .017 9.0 7.7 16 
6490-3 30 .031 6.0 5.7 12 
6490-4 40 .050 5.0 4.5 11 
6490-5 50 .068 4.5 3.8 10 
6490-6 75 .13 3.4 2.8 9.0 
6490-7 100 .G56 1.5 4.2 7.0 
6490-8 250 .. 14 0.90 2.7 4.5 
6490·9 500 .30 0.60 1:8 3.3 
6490-10 750 .56. 0.45 1.3 2.6 
6490-11 1.0mH. .80 0.35 1.1 2.3 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A'1208 For manufacturers' sales offices, see yellow pages 

... 1 A l+-
I Max. I 

B Lead 
A Dia. Size 

In. AWG 
.65 14 
.62 16 
.61 18 
.60 20 
.59 20 
.58 20 
.79 ,8 
.75 20 
.72 20 
.68 20 
.66 20 

EEM 1988 



1800 COilS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 

~ ~ 5 ;)) 258 East Second Street : CADDELL-BURN~ Mineola, New York 11501-3508 
Area Code 516 746-2310 

HIGH CURRENT CHOKES 
TYPE 7000 IOI'H - 10 mH - 10% Tolerance 

NOTES: 

A (SEE TABLE)---7f&'-.... 'U 

8-32 
UNC-2A 
_25 MIN_ 
LENGTH 

1. Inductance measured on General Radio 1650 B Impedance Bridge at 
1 KHz. 

7000 

i 
1.00 ~020 

1 
..... f....-----IIII 

.50 ±020 

t 

I .50 J ~ 1.25· J ~MIN.~ MAX.----, 

5. Operating temperature range: - 55°C to + 105°C. 

6. Materials: 
Coil Form - Ferrite. 2. Current Rating IRated IDC) is based on 3.0 watts power dissipation 

for approximately 20°C temperature rise. Depending on the applica
tion, these units may be operated at up to twice the rated current. 

3. Incremental Current IINCR I) is the minimum current at which the 
inductance will be decreased by 5% from its initial Izera-DC) value. 

Magnet Wire - per FED. SPEC. J-W-00l177/9 IMll-W-583 Type B). 
leads - Bare tinned copper. 
Mounting Stud - 18-8 stainless steel. 
Case - epoxy encapsulated. 4. Dielectric withstanding voltage (winding to case and mounting stud) -

500 VRMS. 7. Marking - Printed with Caddell-Burns Part Number. 

STANDARD VALUES: lather values available on special order) 

Nominal Max. OCR Min. SRF Rated IOC INCR I 
Part No. Inductance Ohms MHz Amps (2) Amps (3) 

7000·01 10 "H .004 90 27 65 
7000-02 12 .004 7.2 27 58 
7000·03 15 .005 5.2 24 52 
7000-04 18 .006 4.4 22 44 
7000·05 22 .007 3.8 21 41 
7000·06 27 .008 3.5 19 38 
7000-07 33 .011 2.8 17 33 
7000-08 39 .012 2.7 16 31 
7000-09 47 .013 2.5 15 28 
7000-10 56 .014 2.4 14 26 
7000·11 68 .017 2.1 13 23 
7000-12 82 .019 2.0 13 21 
7000·13 100 .022 j.8 12 19 
7000-14 120 .027 1.4 11 17 
7000-15 150 .030 1.3 10 15 
7000-16 180 .039 1.1 8.8 14 
7000-17 220 .054 .90 7.5 13 
7000-18 270 .060 .85 7.1 12 
7000·19 330 .070 .75 6.5 11 

TYPICAL Q CURVES (Type 7000) 
125 

100 

.,,-' ~ ~ /'" , 
....--- ~ ~ -::::; ~ 

-----
50 

1 KHz 10 KHz 

A 
Lead 
Size 
AWe Part No. 
10 7000-20 
10 7000-21 
10 7000-22 
11 7000-23 
11 7000-24 
12 
13 
13 
13 
13 

7000-25 
7000·26 
7000·27 
7000·28 
7000-29 

13 

I 

13 
13 
14 
14 
15 
16 
16 
16 

7000-30 
7000-31 
7000-32 
7000-33 
7000-34 

7000·35 
7000-36 
7000-37 

~ 
I-' 

~ ~ i""'" 

~ 
..... ~~ 

10m" 

III 
100 KHz 

FREQUENCY_ 

Nominal Max. OCR Min. SRF Rated loC INCR I 
Inductance Ohms MHz Amps (2) Amps (3) 

390 "H .090 .65 5.8 10 
470 .10 .62 5.5 8.8 
560 .11 .56 5.2 8.0 
680 .14 .51 4.6 7.5 
820 .17 .49 4.2 6.7 

1.0 mH .22 .43 3.7 6.0 
1.2 .25 .37 3.5 5.4 
1.5 .29 .36 3.2 4.8 
1.8 .32 .33 3.1 4.4 
2.2 .44 .31 2.6 4.0 

2.7 .50 .27 2.4 3.6 
3.3 .69 .23 2.1 3.2 
3.9 .75 .21 2.0 3.0 
4.7 1.0 .20 1.7 2.8 
5.6 1.1 .18 1.6 2.6 

6.8 1.3 .17 1.5 2.3 
8.2 1.6 .14 1.4 2.1 
10 1.8 .13 1.3 1.9 

/ '""" 
.... ~ 

~ 

/ , - \ ,/ "i' 
~ 

" \ '\ 
\ '\ 

1.0 mH 100J.tlt 10 "H 

I I 
1 MHz 

CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

A 
Lead 
Size 
AWG 
17 
17 
17 
18 
18 

19 
19 
19 
19 
20 

20 
21 
21 
22 
22 

22 
23 
23 

10 MHz 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1209 



1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 «5 CADDELL-BURNS) 
258 East Second Street 

Mineola I New York I 1501-3508 

Area Code 516 746-2310 

TYPE 7140 
HIGH CURRENT CHOKES 

7140 1 10 "H·l00 mHo 10% Tolerance I 7150 
'--____ -' Recommended Mounting Pltch-J.50" '--____ ..... 

SEE NOTE 6 

\ [,---,II---

TYPE 7150 
(EPOXY ENCAPSULATED 

VERSION) 

/""OT" 8 
1_1.20_1_1.25 Min .. 1 

Max Typ -I 1.05 
Max 1- 1_1.30_1_1.25 Min ... 1 

Max Typ -I 1.10 
Max 1-

NOTES: (FOR BOTH TYPES) 
1. Inductance measured on Cambridge Technology type 

520 LIC Meter at 1 KHz. 
2. Current rating (Rated IDC) is based on 1.5 watt power 

dissipation for approximately 20°C temperature rise. 
Depending on the application, these units may be op
erated at up to twice the rated current. 

3. Incremental Current (INCR I)is the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value because of saturation. 

4. Dielectric Withstanding Voltage-lOOO VRMS. 
5. Operating temperature range -550 to +105°C. 
6. Leads are bare tinned copper: -01 thru -10, #14 AWG: 

-11, #15 AWG: -12 thru -49, #16 AWG. 

7. Marking-Printed with Caddell-Burns Part Number. 
8. Materials: (See below) 

TYPE 7140 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Jacket: Flame Retardant PVC shrink tube UL Type FR-l 

Per MIL-I-23053 
TYPE 7150 
Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Cover and Coating: Epoxy encapsulated 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

DASH NO. 
Nominal OCR ±20% Min. SRF Rated IDC INCR I 

Inductance Ohms MHz Amps Amps DASH NO. 
Nominal OCR ±20% Min. SRF Rated IOC INCR I 

Inductance Ohms MHz Amps Amps 
-01 10 ILH 0.0060 8.8 16 43 -26 1.2 mH 0.23 0.48 2.6 3.8 
-02 12 0.0065 8.0 15 39 -27 1.5 0.31 0.40 2.2 3.4 
-03 15 0.0070 7.4 15 36 -28 1.8 0.35 0.37 2.1 3.1 
-04 18 0.0080 5.4 14 32 -29 2.2 0.46 0.32 1.8 2.8 
-05 22 0.0085 3.9 13 29 -30 2.7 0.54 0.30 1.7 2.6 
-06 27 0.0090 3.3 13 26 -31 3.3 0.72 0.27 1.4 2.3 
-07 33 0.010 3.1 12 24 -32 3.9 0.79 0.25 1.4 2.1 
-08 39 0.011 2.7 12 21 -33 4.7 0.90 0.24 1.3 1.9 
-09 47 0.012 2.6 11 20 -34 5.6 1.2 0.20 1.1 1.8 
-10 56 0.013 2.3 11 18 -35 6.8 1.3 0'.19 1.1 1.6 
-11 68 0.017 2.1 9.4 16 -36 8.2 1.7 0.16 0.94 1.5 
-12 82 0.023 1.8 8.1 15 -37 10 2.0' 0.15 0.87 1.3 
-13 100 0.025 1.6 7.7 14 -38 12 2.7 0.12 0.75 1.2 
-14 120 0.028 1.5 7.3 12 -39 15 3.1 0.11 0.70 1.1 
-15 150 0.032 1.4 6.8 11 -40 18 3.5 0.10 0.65 1.0 
-16 180 0.042 1.2 6.0 10 -41 22 4.7 0.096 0.56 0.90 
-17 220 0.048 1.1 5.6 9.2 -42 27 5.3 0.088 0.53 0.81 
-18 270 0.055 1.0 5.2 8.0 -43 33 7.1 0.076 0.46 0.74 
-19 330 0.072 0.96 4.6 7.4 -44 39 7.9 0.070 0.44 0.68 
-20 390 0.079 0.84 4.4 6.8 -45 47 11 0.067 0.37 0.62 
-21 470 0.11 0.72 3.7 6.2 -46 56 12 0.062 0.35 0.57 
-22 560 0.12 0.64 3.5 5.7 -47 68 14 0.054 0.33 0.51 
-23 680 0.14 0.62 3.3 5.1 -48 82 18 0.051 0.29 0.46 
-24 820 0.18 0.60 2.9 4.7 -49 100 21 0.042 0.27 0.42 
-25 1.0 mH 0.20 0.52 2.7 4.2 

Typical Q Curves-Type 7140/7150 
125 

v ~ ~ r-... 
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, 
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50 

1 KHz 10 KHz 100 KHz 
FREQUENCY ---3~~ 

1.0 MHz .10 MHz 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
A·1210 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COilS SINCE 1946 

CADDELL-BURN~ Mineola, New York 11501-3508 
~ ~ 5 ~ 258 East Second Street 

Area Code 516 746-2310 

HI GH CURRENT CHOKES 6950 

TYPE 6950 IOI'H -IOH - 10% Tolerance 
Recommended mounting pitch - lAO" 

SEE NOTE 6 C\ 
~ ~ 

1--1.25 MIN...L 1.20 J -1 thru -7, .93 MAX. I I 
TYP. --,...- MAX.'" -8 thru -73, .83 MAX.-I I-

NOTES: 
1. Inductance measured on General Radio 1650B Impedance 

Bridge at 1 KHz. 
2. Current rating (Rated IDC) is based on 1.0 watt power dis

sipation for approximately 20°C temperature rise. Depend
ing on the application, these units may be operated at up 
to twice the rated current. 

STANDARD VALUES: (other values available on special order.) 

Nominal Max. OCR Min. SRF Rated IDC INCR I 
Part No. Inductance Ohms MHz rna (2) rna (3) 

6950-01 10 ~H .007 12 12,000 35,000 
-02 12 .008 8.0 11,200 32,600 
-03 15 .009 6.0 10,500 28,400 
·04 IS .010 5.7 10,000 25.900 
-05 22 .011 5.3 9500 23,800 
-06 27 .012 5.0 9100 21,000 
-07 33 .013 4.5 8800 lS,700 
-08 39 .020 3.4 7100 17,600 
-09 47 .022 3.2 6700 16.300 
-10 56 .034 2.6 5400 14,700 
-11 68 .03S 2.4 5100 13,300 
-12 82 .042 2.2 4900 12.400 
·13 100 .048 1.9 4600 11,100 
-14 120 .054 1.7 4300 10.100 
-15 150 .073 1.5 3700 9100 
-16 180 .082 1.3 3500 8300 
-17 220 .091 1.2 3300 7500 
-18 270 .12 1.1 2900 6800 
·19 330 .13 1.0 2800 6100 
-20 390 .18 .92 2400 5600 
-21 470 .20 .84 2200 5100 
-22 560 .26 .78 2000 4700 
-23 680 .30 .69 1800 4300 
-24 820 .40 .56 1600 3900 
-25 1.0 mH .45 .54 1500 3500 
-26 1.2 .50 .50 1400 3200 
-27 1.5 .70 .45 1200 2900 
-28 1.8 .80 .43 1100 2600 
-29 2.2 1.1 .42 950 2400 
-30 2.7 1.2 .40 910 2100 
·31 3.3 1.6 .28 790 1900 
-32 3.9 1.8 .26 750 1800 
-33 4.7 2.4 .23 650 1600 
-34 5.6 2.6 .21 620 1500 
-35 6.8 3.0 .20 580 1300 
-36 8.2 4.0 .19 500 1200 
-37 10 4.6 .18 470 1100 

3. Incremental current (INCR I) IS the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value. 

4. Dielectric withstanding voltage - 1000 VRMS. 
5. Operating temperature range: - 55° to + 105°C. 
6. Leads are bare tinned copper: -I thru -7, #14 AWG; -8 

and -9, # 16 AWG; -10 thru -14, # 18 AWG; -15 thru 
-17, #19AWG; -18thru -73, #20 AWG. 

7. Materials: 
Coil Form - Ferrite 
Magnet Wire - Per FED. SPEC. J-W-001177/9 (MIL-W-583 
Type B) 
Jacket - PVC Shrink Tube - FLAME RETARDANT UL 
TYPE FR-l PER MIL-I-23053 

8. Marking - Printed with Caddell-Burns Part Number. 

Nominal Max. OCR Mm. SRF Rated IDC INCR I 
Part No. Inductance Ohms MHz rna (2) rna (3) 

6950-38 12 mH 6.1 .16 400 1000 
-39 15 7.1 .15 380 910 
-40 18 9.6 .14 320 830 
-41 22 11 .12 300 750 
-42 27 13 .095 280 680 
-43 33 15 .085 260 610 
-44 39 21 .077 220 560 
-45 47 24 .067 200 510 
-46 56 33 .065 180 470 
-47 68 36 .062 170 430 
-48 82 41 .057 160 390 
-49 100 55 .051 140 350 
·50 120 60 .048 130 320 
-51 150 84 .040 110 290 
-52 180 94 .033 100 260 
·53 220 110 .032 95 240 
-54 270 127 .030 88 210 
-55 330 165 .027 78 190 
-56 390 220 .023 67 180 
-57 470 240 .021 65 160 
-58 560 330 .020 55 150 
-59 680 360 .017 53 130 
-6G 820 400 .016 50 120 
-61 1.0 H 570 .014 42 110 
-62 1.2 650 .013 40 100 
-63 1.5 740 .012 37 90 
-64 1.8 1000 .011 32 83 
-65 2.2 1100 .010 30 75 
-66 2.7 1500 .0090 2t 68 
-67 3.3 1700 .0085 24 61 
-68 3.9 2200 .0080 21 56 
-69 4.7 2500 .0073 20 51 
-70 5.6 3500 .0062 17 47 
-71 6.8 4000 .0058 16 43 
-72 8.2 4800 .0050 15 39 
-73 10 5400 .0042 14 35 

TYPICAL Q CURVES - (TYPE 6950) 
125 
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CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 
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1800 

258 East Second Street 
Mineola, New York 11501-3508 -

Area Code 516 746-2310 

HIGH CURRENT CHOKES 7230 
TYPE 7230 10 /lH-IO mH 10% Tolerance 

Recommende_~_M_ou_nt~in_g_p_itC_h-___ 1.3_5_" -t[ ... _____ ) .. -------
#16 AWG BARE TINNED COPPER I- 1 10 --t-- 1.25 -I MAX • • MIN TYP 

NOTES: 
l. Inductance measured on Cambridge Technology type 

520 UC Meter at 1 KHz. 
2. The current rating (Rated IDC) is based on 0.75 watt 

power dissipation (l2R) for an approximate 20°C temper
ature rise. Depending on the application, these units 
may be operated at higher currents. 

The core material forthe 7230 series has been chosen 
for optimum current handling capability. Because this 
material has a relatively low volume resistivity, the core 
will appear as a shunt resistance on the order of 1 
Kilohm, which may have to be taken into account when 
determining total power dissipation; e.g., if the induced 
voltage across the coil is 10 volts, there will be a V2/R loss 
on the order of 0.10 watt, in addition to the 12R losses 
associated with the winding. 

3. The incremental current (I NCR I) is the approximate cur
rent at which the inductance will be decreased by 5% 
from its initial (zero-DC) value because of saturation. If 
the current is increased beyond INCR I, the inductance 
will continue to decrease as shown by the saturation 
curve below. 

4. Dielectric Withstanding Voltage: 1000 VRMS. 
5. Operating Temperature Range: - 55 ° to + 105°C. 
6. Marking: Printed with Caddell-Burns Part Number. 
7. Materials: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-OOll77 /9 
Jacket: Flame Retardant PVC shri nk tube U L Type 

FR-1 per M I L-I-23053 

STANDARD VALUES: (Other values available on special order) 

Nominal DCR +20% Min. SRF Rated IDC INCR I 
DASH NO. Inductance Oh-ms MHz Amps Amps 

Nominal OCR +20% Min. SRF Rated IOC INCR I 
DASH NO. Inductance Oh-ms MHz Amps Amps 

-01 10 ~H 0.0065 5.4 11 23 -20 390 ~H 0.21 0.70 1.9 3.8 
-02 12 0.0070 4.7 10 22 -21 470 0.29 0.63 1.6 3.5 
-03 15 0.0080 4.2 9.7 19 -22 560 0.32 0.56 1.5 3.2 
-04 18 0.011 3.8 8.3 18 -23 680 0.43 0.51 1.3 2.9 
-Of) 22 0.016 3.4 6.9 16 -24 820 0.47 0.45 1.3 2.6 
-06 27 0.021 3.1 6.0 14 -25 1.0 mH 0.54 0.41 1.2 2.4 
-07 33 0.023 2.8 5.7 13 -26 1.2 0.71 0.36 1,.0 2.2 
-08 39 0.025 2.5 5.5 12 
-09 47 0.028 2.2 5.2 11 
-10 56 0.031 2.0 4.9 10 
-11 68 0.043 1.8 4.2 9.0 
-12 82 0.047 1.6 4.0 8.3 
-13 100 0.063 1.5 3.5 7.6 
-14 120 0.086 1.4 3.0 6.8 

-27 1.5 1.0 0.33 0.87 1.9 
-28 1.8 1.1 0.30 0.83 1.8 
-29 22 1.3 0.27 0.76 1.6 
-30 2.7 1.7 0.24 0.66 1.4 
-31 3.3 2.3 0.22 0.57 1.3 
-32 3.9 2.5 0.20 0.55 1.2 

-15 150 0.097 1.2 2.8 6.1 -33 4.7 2.8 0.18 0.52 1.1 

-16 180 0.11 1.1 2.6 5.6 -34 5.6 3.1 0.16 0.49 1.0 

-17 220 0.12 0.95 25 5.1 -35 6.8 4.2 0.14 0.42 0.91 
-18 270 0.17 0.85 2.1 4.6 -36 8.2 4.7 0.13 0.40 0.83 
-19 330 0.19 0.77 2.0 4.1 -37 10 5.3 0.12 0.38 0.75 

TYPE 7230 TYPICAL SATURATION CURVE 
100% 

80% 

u.\.LI 60% 

°u \.LIZ 
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-r----... "" ~ 
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I AS A PERCENTAGE OF INCR I -~---
180% 200% 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A·1212 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

258 East Second Street 
Mineola I New York I 150 1-3508 

Area Code 516 746-2310 

HIGH CURRENT CHOKES 
7200 

TYPE 7200 10 j1H-10 mH 10% Tolerance 

Recommende/ng Pitch-U5" [, ____ ...J)I--------
#20 AWG BARE TINNED COPPER 

1_ 1.00 ----<.*1_. - 1.25 J 
MAX MIN TYP~ -I ~~ f-

NOTES: 
1. Inductance measured on Cambridge Technology type 

520 LIC Meter at 1 KHz. 
2. The current rating (Rated IDC) is based on 0.5 watt 

power dissipation (PR) for an approximate 20°C tem
perature rise. Depending on the application, these units 
may be operated at higher currents. 

The core material for the 7200 series has been chosen 
for optimum current handling capability. Because this 
material has a relatively low volume resistivity, the core 
will appear as a shunt resistance on the order of 1 
Kilohm, which may have to be taken into account when 
determining total power dissipation; e.g., if the induced 
voltage across the coi I is 10 volts, there wi II be a V2/ R 
loss on the order of 0.10 watt, in addition to the 12R 
losses associated with the winding. 

STANDARD VALUES: (Other values available on special order) 

DASH NO. 
Nominal DCR±20% Min. SRF Rated IDC INCR I 

Inductance Ohms MHz Amps Amps 
-01 lO/LH 0_010 6.0 7.1 9.4 
-02 12 0.012 4.8 6.5 8.3 
-03 15 0.014 4.0 6.0 7.5 
-04 18 0.015 3.3 5.8 7.1 
-as 22 0.017 2.9 5.4 6.3 
-06 27 0.018 2.5 5.3 5.8 
-07 33 0.021 2.2 4.9 5.2 
-08 39 0.023 2.0 4.7 4.7 
-09 47 0.026 1.7 4.4 4.3 
-10 56 0.030 1.5 4.1 3.8 
-11 68 0.040 1.3 3.5 3.5 
-12 82 0.053 1.2 3.1 3.2 
-13 100 0.059 1.1 2.9 2.9 
-14 120 0.068 1.0 2.7 2.6 
-15 150 0.078 0.90 2.5 2.4 
-16 180 0.089 0.82 2.4 2.2 
-17 220 0.12 0_74 2.0 1.9 
-18 270 0.16 0.68 1.8 1.8 
-19 330 0.18 0.61 1.7 1.6 

3. The incremental current (lNCR I) is the approximate 
current at which the inductance will be decreased by 
5% from its initial (zero-DC) value because of saturation. 
If the current is increased beyond INCR I, the induc
tance will continue to decrease as shown by the satura
tion curve below. 

4. Dielectric Withstanding Voltage: 1000 VRMS. 
5. Operating Temperature Range: -55° to + 105°C. 
6. Marking: Printed with Caddell-Burns Part Number. 
7. Materials: 

Coil Form: Ferrite 
Magnet Wire: Per FED SPEC J-W-001177/9 
Jacket: Flame Retardant PVC shrink tube UL Type 

FR-l per MIL-I-23053 

DASH NO. 
Nominal OCR ±20% Min. SRF Rated IDC INCR I 

Inductance Ohms MHz Amps Amps 
-20 390/LH 0.20 0.56 1.6 1.5 
-21 470 0.26 0.51 1.4 1.3 
-22 560 0.29 0.47 1.3 1.2 
-23 680 0.39 0.43 1.1 1.1 
-24 820 0.44 0.39 1.1 1.0 
-25 1.0 mH 0.59 0.36 0.92 0.92 
-26 1.2 0.66 0.33 0.87 0.84 
-27 1.5 0.77 0.31 0.81 0.75 
-28 1.8 0.87 0.29 0.76 0.68 
-29 2.2 1.2 0.27 0.65 0.62 
-30 2.7 1.6 0.25 0.56 0.56 
-31 3.3 1.8 0.23 0.53 0.51 
-32 3.9 2.0 0.22 0.50 0.47 
-33 4.7 2.6 0.20 0.44 0.42 
-34 5.6 2.9 0.19 0.42 0.39 
-35 6.8 3.4 0.18 0.38 0.35 
-36 8.2 4.4 0.17 0.34 0.32 
-37 10 6.0 0.16 0.29 0.29 

TYPE 7200 TYPICAL SATURATION CURVE 
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CADDELL-BURNS DOES NOT SELL THRU DlSTRIBUTORS_ ALL SALES ARE DIRECT. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

258 East Second Street 
Mineola, New York I 1501-3508 

Area Code 516 746-2310 

HIGH CURRENT CHOKES 
TYPE 6860 6860 I 10 /tH·1.0 mHo 10% Tolerance I 6870 I TYPE 6870 L..;... ___ --' Recommended Mounting Pitch-1.25" L..;... ___ --' (EPOXY ENCAPSULATED VERSION) 

#20 AWG Bare Tinned Copper 

~\----~9L..;...~~~---
r.78 Max.+- 1.25 Mln.------l 

Typ. ~ 

NOTES: (FOR BOTH TYPES) 

G 
I .42 I 

-'Max.r-

1. Inductance (Ls) measured on General Radio 1650B Impedance 
Bridge at 1 KHz. 

2. Current rating (Rated IDC) is based on 0.5 watt power dissipation 
for approximately 20°C temperature rise. Depending on the appli
cation, these units may be operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the 
inducltrance will be decreased by 5% from its initial (zero-DC) value. 

#20 AWG Bare Tinned Copper 

\ 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range - 55° to + 105°C. 
6. Materials: 

Coil Form: Ferrite. 
Cover: TYPE 6860 - Polyester alpha-cellulose. 

o 
I .45 I 

-'Max.r-

Coating: Polyurethane per MIL-1-46058. 
TYPE 6870- Cover & Coating: Epoxy encapsulated. 

Magnet Wire: Per FED SPEC J-W-001177/9 (MIL-W-583 Type B) 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

Nominal Max. OCR Min. SRF Rated IDC INCR I Nominal Max. OCR Min. SRF Rated IDC INCR I 
Dash No. Inductance Ohms MHz ma ma Dash No. Inductance Ohms MHz ma ma 

01 1OI'H .023 45 4600 3200 -32 3.9 mH 3.8 .34 360 160 
-02 12 .025 40 4500 2900 -33 . 4.7 4.3 .32 340 150 
-03 15 .030 32 4100 2600 -34 5.6 5.6 ,26 300 140 
-04 18 .032 21 3900 2400 -35 6.8 6.3 .24 280 120 
--{)5 22 .035 12 3700 2200 -36 8.2 8.6 .21 240 110 
-06 27 .038 8.5 3600 2000 -37 10 9.7 .20 220 100 
--{)7 33 .043 5.8 3400 1800 -38 12 11 .19 210 92 
-08 39 .047 3.5 3200 1700 -39 15 15 .17 180 84 
-09 47 .054 3.2 3000 1500 -40 18 20 .14 160 75 
-10 56 .060 2.9 2900 1400 -41 22 24 .13 140 68 
-11 68 .068 2.7 2700 1200 -42 27 26 .12 130 62 
-12 82 .073 2.5 2600 1100 -43 33 35 .10 120 56 
-13 100 .098 2.3 2300 1000 -44 39 38 .95 110 51 
-14 120 .14 2.1 1900 930 -45 47 50 .80 100 47 
-15 150 .18 1.9 1700 830 -46 56 55 .72 95 43 
-16 180 .20 1.5 1600 760 -47 68 76 .66 81 39 
-17 220 .28 1.3 1400 680 -48 82 86 .62 76 35 
-18 270 .31 1.3 1300 620 -49 100 99 .57 71 32 
-19 330 .35 1.2 1200 560 -50 120 110 .52 67 29 
-20 390 .38 1.1 1100 510 -51 150 200 .47 50 26 
-21 470 .44 1.0 1050 460 -52 180 220 .43 48 24 
-22 560 .48 .90 1000 430 -53 220 300 .38 41 22 
-23 680 .63 .80 890 390 -54 270 320 .35 40 20 
-24 820 .87 .72 760 350 -55 330 420 .32 35 18 
-25 1.0 mH .96 .65 720 320 
-26 1.2 1.3 .62 620 290 
-27 1.5 1.4 .58 600 260 
-28 1.8 1.7 .53 540 240 
-29 2.2 2.3 .44 470 220 
-30 2.7 2.6 .39 440 190 

-56 390 480 .29 32 16 
-57 470 670 .26 27 15 
-58 560 730 .24 26 14 
-59 680 870 .19 24 12 
-60 820 950 .18 23 11 

-31 3.3 3.5 .36 380 1~ -61 1.0 H 1100 .17 21 10 

TYPICAL a CURVES (Tvoe 6860/6870) 
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SEND YOUR REQUIREMENTS. PROMPT QUOTES. 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 «5 CADDELL-BURNS~ 258 East Second Street 
Mineola, New York 11501-3508 

Area Code 516746-2310 

MINIATURE HIGH CURRENT CHOKES 

TYPE 7070 7070 lD"H-lDDmH 10% Tolerance I 7080 I TYPE 7080 
Recommended Mounting Pitch-.8D" L ____ ---' (EPOXY ENCAPSULATED VERSION) 

#22 AWG Bare Tinned Copper 

\ 
#22 AWG Bare Tinned Copper 

@-\L..-..------1QDI---
1 261 ,'--.6-5 ~ I 1.25 Min. _J 

G 
_1.28 1_ '1Max. '~63 I 1.25 Min. _J r- Max. - - Typ -, -'1 Max. - - Max. - - Typ -, 

NOTES: (FOR BOTH TYPES) 
1. INDUCTANCE: 

For 1.0JLH thru 8_2JLH; effective inductance measured on Boonton 
260A Q-meter at 7.9 MHz in accordance with MIL-C-15305. 
For 10JLH thru 100mH; inductance (Ls) measured on General 
Radio 1650B Impedance Bridge at 1 KHz_ 

2. Current rating (Rated IOC) is based on 0.25 watt power dissipation 
for approximately 20°C temperature rise. Depending on the 
application, these units may be operated at up to twice the rated 
current. 

3. Incremental current (INCR I) is the minimum current at which the 
inductance will be decreased by 5% from its initial (zero-DC) value. 

4_ Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range -- 55° to + 105°C. 
6_ Materials: 

Coil Form: Ferrite 
Cover: TYPE 7070- PVC shrink tube-flame retardant UL type 

FR-1 per MIL-I-23053 
TYPE 7080 - Epoxy encapsulated. 

Magnet Wire: Per FED SPEC J-W-001177/9(MIL-W-583 Type B) 

STANDARD VALUES: (Electrical characteristics are identical for both types. Other values are available on special order.) 

DASH NO. 
NOMINAL MAX.DCR MIN.SRF RATEOIDC INCR I 

INDUCTANCE OHMS MHz rna rna 
NOMINAL MAXDCR MIN.SRF RATEDIDC INCR I 

DASH NO. INDUCTANCE OHMS MHz rna ma 

-01 10"H 010 155 5,000 6,400 -31 330"H .72 1,4 590 320 
-02 12 all 148 4,800 6,000 -32 390 79 1.3 560 300 
-03 1.5 ,.012 128 4,600 5.000 -33 470 88 12 530 270 
-04 18 '.013 120 4,400 4.500 -34 560 12 1.1 460 250 
-as 2.2 014 108 4,200 4.100 -35 680 15 1.0 410 230 
-06 2.7 015 100 4,100 3,600 -36 820 1.7 .96 380 210 
-07 3.3 016 96 4.000 3.200 -37 1.0rnH 1.9 88 360 190 
-08 3.9 017 90 3,800 3,000 -38 12 2,4 .78 320 170 
-09 4.7 022 85 3,400 2.700 -39 15 2.8 64 300 150 
-10 5.6 028 76 3,000 2,500 -40 1.8 3.1 .60 280 140 
-11 6.8 .031 70 2,800 2,300 -41 2.2 4.5 .54 240 120 
-12 8.2 035 51 2,700 2,000 -42 2.7 5.8 44 210 110 
-13 10 .038 35 2,600 1,900 -43 3.3 8.1 43 180 100 
-14 12 043 21 2,400 1.700 -44 3.9 8.9 40 170 95 
-15 15 049 14 2,300 1,500 -45 4.7 10 38 160 86 
-16 18 054 10 2,200 1 ,400 -46 5.6 11 35 150 79 
-17 22 059 8.0 2,100 1,300 -47 6.8 15 29 130 72 
-18 27 070 6.5 1,900 1,100 -48 8.2 17 .26 120 65 
-19 33 077 6.1 1,800 1,000 -49 10 22 24 110 59 
-20 39 084 5.7 1,700 940 -50 12 26 .23 100 54 
-21 47 093 5.1 1,600 870 -51 15 34 19 86 48 
-22 56 .12 4.3 1.500 790 -52 18 39 .17 80 44 
-23 68 .13 3.6 1.400 710 -53 22 54 16 68 40 
-24 82 16 3.2 1.300 650 -54 27 62 .15 64 36 
-25 100 24 3.0 1,000 590 -55 33 82 12 55 32 
-26 120 32 2.7 880 540 -56 39 93 11 52 30 
-27 150 43 21 760 480 -57 47 120 096 46 27 
-28 180 ,48 1.7 720 440 -58 56 130 092 44 25 
-29 220 55 1.6 670 400 -59 68 190 088 36 23 
-30 270 62 1.5 640 360 -60 82 210 .080 35 21 

-61 100 270 074 30 19 

TYPICAL Q CURVES (Type 7070/7080) 
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CADDELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT 
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1800 

TYPE 7120 

COILS, CHOKES, & INDUCTORS 1800 

258 East Second Street 
Mineola, New York 11501-3508 

Area Code 516746-2310 

MINIATURE HIGH CURRENT CHOKES 
I 7120 11.OI'H-IomH.IO% Tolerance I 7130 I TYPE 7130 

Recommended Mounting Pitch-.60'· (conformally coated version) 

(li ) r- Color Code - First Digit 
#24 AWG Bare Tinned Copper yp f=olor Code _ Second Digil 

\ I@ tillIllllllJDll!ml!ID!llillI~r---- o 
I~ .50 -!-1.25 Min. ---' 1.16 f r- Max. Typ -1 --jMax.j-

L .34 +- 1.25 Min. ---' r- Max Typ -1 
_1.13 1_ 

1Max. 

NOTES: (FOR BOTH TYPES) 
1. Inductance: 

4. Dielectric Withstanding Voltage: 
Type 7120 - 1000 VRMS 
Type 7130 • 100 VRMS 

5. Operating temperature range _55° to +105°C. 
6. Materials: 

Coil Form: Ferrite For 1.0"H thru 8.2"H; effective inductance measured on Boonton 260A Q-meter at 
7.9 MHz in accordance with MIL-C-15305. For 10"H thru 10mH. inductance (Ls) 
measured on General Radio 1650 B Impedance Bridge at 1 KHz ... 

2. Current Rating (Rated 1 DC) is based on 0.2 watt power dissipation for approximately 
20"C temperature rise. Depending on the application. these units may be operated at 
up to twice the rated current. 

Cover: Type 7120 - PVC shrink tube - flame retardant UL type FR-l per MIL-I-23053 
Type 7130 - conformally coated with Polyurethane per MIL-I-46058 

Magnet Wire: Per FED SPEC J-W-001177/9 
(MIL-W-583 Type B) 

7. Marking: 
Type 7120 - Printed with part number 3. Incremental current (INCR 1) is the minimum current at which the inductance will be 

decreased by 5% from its initial (zero - DC) value because of saturation. Type 7130 - Color coded per dash number using standard EIA color code. 

STANDARD VALUES (Electrical Characteristics are identical for both types. Other values are available on special order.) 

DASH NO. NOMINAL 
INDUCTANCE 

-01 1.0"H 
-02 1.2 
-03 1.5 
-04 1.8 
-05 2.2 
-06 2.7 
-07 3.3 
-08 3.9 
-09 4.7 
-10 5.6 
-11 6.8 
-12 8.2 
-13 10 
-14 12 
-15 15 
-16 18 
-17 22 
-18 27 
-19 33 
-20 39 
·21 47 
-22 56 
-23 68 
-24 82 
·25 100 

100 

1 
Q 

50 

1KHz 

A·1216 

MAX. DCR MIN.SRF 
OHMS MHz 

.018 190 
.019 170 
.020 160 
.023 150 
.031 130 
.033 120 
.054 110 
.060 100 
.068 86 
.074 64 
.080 44 
.087 32 
.095 25 

.11 17 
.15 13 
.16 10 
.19 8.4 
.22 8.0 
.24 7.6 
.26 7.1 
.35 6.0 
.47 5.8 
.53 4.3 
.60 4.1 
.67 3.9 

~ ~ 
~ """"" 

10KHz 

RATED IDC INCRI 
ma rna 

I 
NOMINAL MAX. OCR MIN.SRF DASH NO. INDUCTANCE OHMS MHz 

3300 3000 
3200 2700 
3100 2500 
2900 2100 
2600 2000 
2500· 1900 
1900 1700 
1800 1500 
1700 1400 
1600 1300 
1600 1200 
1500 1100 
1500 970 
1400 880 
1200 790 
1100 710 
1000 640 
950 580 
910 530 
880 480 
760 430 
650 400 
610 370 
580 330 
550 300 

-26 120"H .90 3.6 
-27 150 1.2 3.2 
-28 180 1.4 2.8 
-29 220 1.9 2.3 
,30 270 2.1 2.1 
-31 330 2.4 1.9 
-32 390 3.0 1.7 
-33 470 3.4 1.4 
-34 560 4.7 1.3 
-35 680 6.4 1.2 
-36 820 7.1 1.1 
-37 1.0mH 7.9 1.0 
-38 1.2 9.0 .94 
-39 1.5 12 .76 
.-40 1.8 14 .72 
-41 2.2 19 .64 
-42 2.7 25 56 
-43 3.3 29 53 
-44 3.9 34 48 
-45 4.7 37 .45 
-46 5.6 50 .40 
-47 6.8 58 .36 
-48 8.2 68 .29 
-49 10 75 .27 

TYPICAL Q CURVES (TYPE 712017130) 
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SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

For manufacturers' sales offices, see yellow pages 

RATED IDC INCR I 
rna rna 

470 270 
410 250 
380 220 
320 200 
310 180 
290 170 
260 150 
240 140 
210 130 
180 110 
170 100 
160 95 
150 87 
130 78 
120 71 
100 64 

90 58 
83 52 
77 48 
74 44 
63 40 
59 36 
54 33 
52 30 

~ I'-
10,..H 1.0,..H 

10MHz 

EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COilS SINCE 1946 

~~ 5 ~J 258 East Second Street 

CADDELL-BURN~ Mineola, New York 11501-3508 
_ -- :.. Area Code 516746-2310 

SHIELDED HIGH CURRENT VARIABLE INDUCTORS / Ground Lugs - .015 x .060 

TYPE 7170 lOI'H-lOOmH 
,.--~-...... 

i11@-12 -t-? 9--
I 1,,-GT 

~~- -

I I ~ 
I I Terminals 1 & 2 ~ .050 Dia. 

7170 
-YaMin. 

NOTES: 
1. Tuning core extends %" max. from bottom @ L min. Pro

vide ~6 dia. hole in P.C. board. 
5. Dielectric Withstanding Voltage (winding to shield)-

500VRMS. 
2. Inductance measured on Cambridge Technology type 520 

LlC Meter @ 1 KHz. 
6. Operati ng temperature range - 55°C to + 105°C. 
7. Marking - Printed with Caddell-Burns Part Number. 

3. Current rating (Rated IDC) is based on 0.5 watt power dis
sipation for approximately 20°C temperature rise. Depend
ing on the application, these units may be operated at 
higher currents. 

8. Materials: 
Shield - aluminum, plain finish 
Core - ferrite 
Terminals - tin-plated brass 

4. Incremental Current (INCR Ilis the minimum current at 
which the inductance will be decreased by 5% from its 
initial (zero-DC) value because of saturation (INCR I and 
SRF are measured with inductors set to nominal induc
tance). 

Magnet Wire - per Fed. Spec. J-W-OOll77 /9. 

STANDARD VALUES: (Other values available on special order.) 
Nominal Minimum Range Max. Min. Rated INCR 

Part Indue· OCR SRF IDC I 
Nominal Minimum Range Max. Min. 

Part Indue· OCR SRF 
No. tanee L Min. L Max. Ohms MHz ma ma No. tanee L Min. L Max. Ohms MHz 

7170·01 10l'H 6.8/LH 12/LH 0.040 20.0 3500 8400 
-02 12 8.2 15 0.043 14.0 3400 7700 

7170·25 1.0 mH .68 mH 1.2mH 1.6 0.80 
·:;'6 1.2 .82 1.5 2.2 0.68 

·03 15 10.0 18 0.047 9.2 3300 7100 ·27 1.5 1.0 1.8 2.5 0.63 
-04 18 12.0 22 0.053 6.8 3100 6100 ·28 1.8 1.2 2.2 2.8 0.58 
·05 22 15.0 27 0.059 6.0 2900 5500 ·29 2.2 1.5 2.7 3.8 0.52 
·06 27 18.0 33 0.067 5.6 2700 5200 ·30 2.7 1.8 3.3 4.2 0.48 
·07 33 22.0 39 0.072 5.2 2600 4800 ·31 3.3 2.2 3.9 5.4 0.39 
·08 39 27.0 47 0.079 4.5 2500 4400 ·32 3.9 2.7 4.7 6.2 0.37 
·09 47 33.0 56 0.087 4.3 2400 4000 ·33 4.7 3.3 5.6 8.7 0.35 
·10 56 39.0 68 0.096 4.1 2300 3700 ·34 5.6 3.9 6.8 9.7 0.33 
·11 68 47.0 82 0.10 3.7 2200 3400 ·35 6.8 4.7 8.2 11.0 0.31 
·12 82 56.0 100 0.15 3.5 1800 3000 ·36 8.2 5.6 10.0 14.0 0.25 
·13 100 68.0 120 0.19 2.7 1600 2800 ·37 10.0 6.8 12.0 16.0 0.23 
·14 120 82.0 150 0.23 2.4 1500 2600 ·38 12.0 8.2 15.0 22.0 0.21 
·15 150 100.0 180 0.29 2.0 1300 2200 ·39 15.0 10.0 18.0 24.0 0.19 
·16 180 120.0 220 0.32 1.8 1300 2000 ·40 18.0 12.0 22.0 35.0 0.16 
·17 220 150.0 270 0.37 1.7 1200 1800 Al 22.0 15.0 27.0 46.0 0.13 
·18 270 180.0 330 0.42 1.6 1100 1600 ·42 27.0 18.0 33.0 52.0 0.12 
·19 330 220.0 390 0.56 1.5 940 1500 A3 33.0 22.0 39.0 68.0 0.096 
·20 390 270.0 470 0.63 1.4 890 1400 ·44 39.0 27.0 47.0 75.0 0.086 
·21 470 330.0 560 0.84 1.3 770 1300 ·45 47.0 33.0 56.0 87.0 0.084 
·22 560 390.0 680 0.97 1.1 720 1100 ·46 56.0 39.0 68.0 96.0 0.081 
·23 680 470.0 820 1.1 1.0 670 1000 ·47 68.0 47.0 82.0 130.0 0.079 
·24 820 560.0 1000 1.4 0.77 600 930 ·48 82.0 56.0 100.0 150.0 0.077 

·49 100.0 68.0 120.0 200.0 0.063 

Typical Q Curves- Type 7170 
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1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COilS SINCE 1946 

SH'IELDED . HIGH CURRENT CHOKES 

DO 
NOTES: 

RECOMMENDED MOUNTING LAYOUT 
4 HOLES .051 OIA. 

1. Inductance measured on General Radio 1650 B Impedance Bridge at 
1 KHz. 

2. Current rating (Rated IDC) is based on 1.0 watt power dissipation for 
approximately 20°C temperature rise. Depending on the application, 
these units may be operated at up to twice the rated current. 

3. Incremental current ONCR I) is the minimum current at which the in-
ductance will be decreased by 5% from the initial (zero-DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating temperature range-55° to + 105°C. 
6. These units are available with an optional trimmer which, when fully 

inserted, will increase the inductance by at least 20%. Order by adding 
suffix "V" to dash numbers, e.g.: 6900 -25V is continuously variable 
from 1.0 mH ±5% to 1.2 mH + 10% -5%. If bottom access to 

STANDARD VALUES: (other values aVliilable on special order) 
Nominal Max. DCR Min. SRF Rated IDC INCR I 

Part No. Inductance Ohms MHz ma ma 
6900-01 10l'H .010 19 10,000 10,500 
6900-02 12 .011 13 9,500 9,500 
6900-03 15 .012 8.0 9,100 8,000 
6900-04 18 .013 6.6 8,700 7,400 
6900-05 22 .014 5.3 8,400 6,900 
6900-06 27 .016 4.9 7,900 6,000 . 
6900-07 33 .018 4.5 7,400 5,400 
6900-08 39 .020 4.0 7,000 5,100 
6900-09 47 .031 3.6 5,700 4,600 
6900-10 56 .034 3.4 5,400 4,200 
6900·11 68 .040 3.2 5,000 3,800 
6900·12 82 .042 2.9 4,900 3,500 
6900-13 100 .047 2.7 4,600 3,200 
6900·14 120 .053 2.4 4,300 2,900 
6900·15 150 .071 2.1 3,800 2,600 
6900-16 180 .080 l.9 3,500 2,300 
6900-17 220 .11 1.7 3,000 2,100 
6900-18 270 .15 1.5 2,600 1,900 
6900-19 330 .17 1.4 2,400 1,700 
6900-20 390 .19 1.2 2,300 1,600 
6900·21 470 .24 1.1 2,000 1,500 
6900-22 560 .28 .90 1,900 1,300 
6900·23 680 .31 .80 1,800 1,200 
6900·24 820 .34 .70 1,700 1,100 
6900-25 l.0 mH .46 .61 1,500 1,000 
6900-26 1.2 .52 .57 1,400 910 
6900-27 l.5 .72 .54 1,200 820 
6900-28 l.8 .79 .52 1,100 740 
6900-29 2.2 .89 .50 1,000 670 
6900·30 2.7 l.2 .44 900 610 

TYPICAL Q CURVES (Type 6900) 
200 

~ ~ ~ ~ ~ ~ 

~ f-:V 
V ~ 

~ 
~;:> 

G ~ V --- 1.0'H 

100 

TYPE 6900 . 10 "H 82"H 10% Tolerance 6900 

"-

~ 

100 I'H - 1.0 H - 5% Tolerance 

SPECIAL FEATURES 
SHIELDED - Magnetically shielded with ground lugs to minimize external 

field_ . 
ENCAPSULATED - with epoxy for maximum ruggedness and moisture 

protection. 
VARIABLE - with optional trimmer. See note 6. 
STABLE - typical temperature coefficient of + 76 ±28 ppm/oC from 

_ 30° to + 70°C. 

trimmer is desired, provide a 'Kl' dia. center hole as shown in the 
recommended mounting layout. 

7. Materials: 
Core - Ferrite. 
Case - Epoxy encapsulated. 
Magnet Wire - per FED SPEC J-W-001177/9 (MIL-W-583 Type Bl 
Terminals (1-2) - -01 thru -08 #18 AWG TINNED COPPER 

-09 thru -14 #20 AWG TINNED COPPER 
-15 and -16 #21 AWG TINNED COPPER 
-17 #22 AWG TINNED COPPER 
-18 thru -61 .024 dia. TINNED PH. BRONZE 

Ground Lugs (3-4) - .016 x .028 STEEL, NICKEL PLATE WITH GOLD 
FLASH. 

8. Marking - Rubber stamped with Caddell-Burns part number. 

Nominal Max. DCR Min. SRF Rated IDC INcill 
Part No. Inductance Ohms MHz ma ma 
6900-31 3.3 mH 1.3 .38 880 550 
6900-32 3.9 1.9 .35 730 510 
6900-33 4.7 2.1 .32 690 460 
6900-34 5.6 2.6 .29 620 420 
6900-35 6.8 3.1 .26 570 380 
6900-36 8.2 3.4 23 540 350 
6900-37 10 4.6 .20 470 310 
6900-38 12 5.1 .18 440 290 
6900·39 15 5.8 .17 420 260 
6900·40 18 7.8 .16 360 240 
6900-41 22 9.0 .15 330 210 
6900·42 27 12 .13 290 190 
6900·43 33 13 .12 280 170 
6900·44 39 18 .11 240 160 
6900-45 47 20 .10 220 150 
6900-46 56 27 .085 190 130 
6900·47 68 31 .070 180 120 
6900-48 82 34 .065 170 llO 
6900·49 100 45 .060 150 100 
6900·50 120 51 .055 140 91 
6900-51 150 58 .050 130 82 
6900-52 180 77 .045 110 75 
6900-53 220 88 .040 105 67 
6900-54 270 120 .036 91 61 
6900-55 330 130 .032 88 55 
6900-56 390 150 .030 82 51 
6900-57 470 200, .028 71 46 
6900-58 560 280 .026 60 42 
6900-59 680 310 .024 57 38 
6900·60 820 350 .020 53 35 
6900-61 1.0 H 470 .016 46 31 

~ 
1'." 

r"-I' --\ "'I"- I' Y po-- I'~ 

~ 
100 mH 10 mH 1.0 mH lool'H 101' H 

1 KHz 10 KHz FREQUENCY--+ 100 KHz 1.0 MHz 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. 

A·1218 For manufacturers' sales offices,' see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

QUALITY COILS SINCE 1946 

@t] CADDELL-BURNS) 
258 East Second Street 

Mineola, New York I 1501-3508 

Area Code 516 746-2310 

HIGH CURRENT IHIGH VOLTAGE CHOKES 
suitable for any high·current application - especially those requiring high
voltage transient suppression. 

TYPE 6309 11-360JLH 10% Tolerance 
20-50KV minimum breakdown voltage 

6309 
NOTES, 
1. Minimum Breakdown Voltage ratings and dimensions are as follows, 

Min. Breakdown C Max. length In. Rec. Mtg. Pitch In. 
-1 thru-5 20KV 2.8 3.0 
-6 thru -10 35KV 4.2 4.4 
-11 thru -15 50KV 5.8 6.0 

2. Inductance measured on General Radio 1650 Impedance Bridge at 1 KHz. 
3. Current rating (Rated IDC) is based on power dissipation of 1.5 walt for -1 

thru -5, 2.5 watt for -6 thru -10, and 3.5 watt for -11 thru -15; for approx. 
20 0 C temperature rise. Depending on application, these units may be operated 
at up to twice the rated current. 

4. Incremental current (INCR I) is the minimum current at which the induelance 
will be decreased by 5% from its initial (zero - DC) value. 

5. Dielectric Withstanding Voltage - 1000 VRMS. 
6. Materials, 

Coil Form - Ferrite. Jacket - PVC shrink tube. 
Magnet Wire - Type B per MIL·W-583. 
Lead Wires - Bare tinned copper. 

HIGH CURRENT IHIGH VOLTAGE CHOKES 
suitable for any high·current application - especially those requiring high
voltage transient suppression. 

TYPE 6400 

NOTES, 

80/.<H-2.0mH 10% Tolerance 
Recommended mounting pitch - 3.50" 
25kV minimum breakdown voltage 

6400 

1 Inductance measured on General Radio 1650B Impedance Bridge at 1 KHz 
Current rating (Rated IDC) is based on 2.0 walt power dissipation for approx: 2. 
20°C temperature rise. Depending on application, these units may be operated 
at up to twice the rated current. 

3. Incremental current (I NCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - -55°C to +85O C. 
6. Materials, 

Coil Form - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Jacket PVC shrink tube. 

SHIELDED CHOKES I 1670 
TYPE 1670 250JLH-100mH 10% or 25% Tolerance (GMV also available). 

Recommended mounting pitch - .80" 

NOTES, 
1. These units are especially suited for filtering applications where small size, 

low DC resistance and magnetic shielding are required. They are not recom· 
mended for applications requiring extremely high stability. 

2. Inductance (LP) is measured at 1.0 KHz on a General Radio 1650-B impedance 
bridge. These units are available in either 10% or 25% inductance tolerance. 

3. The test voltage specified in column 3 is the RMS voltage across the test unit 
during inductance measurement. 

4. Current rating (Rated IDC) is based on 0.3 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to tWice the rated current. 

5. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased' by 5% from its initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials, 

Coil Form and Shield - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Coating - Polyurethane per MIL·I-46058. 

~~~~~~~.~H-~~~~~~ Tolerance (GMV also aJableJ.
1662 

Recommended mounting pitch - 1.20" 

NOTES, 
1. These units are especially suited for filtering applications where small size 

low DC resistance and magnetic shielding are required. They are not recom: 
mended for applications requiring extremely high stability. 

2. Inductance (Lp) is measured at 1.0 KHz on a General Radio 1650·B impedance 
bridge. These units are available in either 10% or 25% inductance tolerance. 

3. The test voltage specified in column 3 is the RMS voltage across the test unit 
during inductance measurement. 

4. Current rating (Rated IDC) is based on 0.5 walt power diSSipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

5. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

6. Dielectric Withstanding Voltage - 100 VRMS. 
7. Materials, 

Coil Form and Shield - Ferrite. 
Magnet Wire - Type B per MIL·W·583 .. 
Coating - Polyurethane per Mll·I-46058. 

B~_~_e~e~~_b_le_)~( _____________ j~ ____ __ 
I . • C Max. I 1.25 Min: I A Max. .1 
~See Note 1)' Typ.~ (See Table)., 

STANDARD VALUES· (other values available on special order) 

Nominal Max. Min. Rated B lead 
Induc- OCR SRF IDC INCRI A Dia. Size 

Part No. tance Ohms MHz Amps Amps In. AWG 

6309-1 l1/.<H .005 40 18 11 .62 10 
6309-2 18 .007 33 15 9.0 .59 12 
6309-3 31 .013 27 11 7.0 .56 14 
6309-4 46 .023 22 8.0 6.0 .52 16 
6309-5 79 .042 15 6.0 4.5 .49 18 
6309-6 32 .008 25 18 4.0 .62 10 
6309-7 48 .012 20 15 3.2 .59 12 
6309-8 80 .019 15 12 2.7 .56 14 
6309-9 120 .036 13 8.3 2.2 .52 16 
6309-10 190 .068 11 6.0 1.7 .49 18 
6309-11 60 .010 15 19 2.2 .62 10 
6309-12 90 .014 13 16 1.8 .59 12 
6309-13 146 .025 10 12 1.4 .56 14 
6309-14 225 .050 8 8.4 1.2 .52 16 
6309-15 360 .100 7 6.0 .95 .49 18 

~ #16 AWG Bare Tinned Copper 

-.::..----l[ ____ ~J~-
L- 11.25 Mi!!:.J I 3.25 Max. -----· ... ·~Typ. -I 

® 
-1A Maxr-

STANDARD VALUES· (other values available on special order) 

Nominal Max. OCR Min.SRF Rated lac INCR I 
Part No. Inductance Ohms MHz Am]ls Amps 

6400-1 80l'H .034 12 7.7 7.5 
6400-2 130 .065 11 5.5 5.6 
6400-3 220 .13 9.0 3.9 4.3 
6400-4 350 .25 7.0 2.8 3.6 
6400-5 560 .49 5.0 2.0 2.9 
6400-6 780 .87 4.5 1.5 2.5 
6400·7 1.4mH 1.9 3.2 1.0 1.8 
6400-8 2.0 3.6 2.6 .75 1.4 

""<.22 AWG Bare Tinned Copper 

~-~-----~-------

(See Table) 

A 
Oia. 
.70 
.68 
.67 
.66 
.65 
.64 
.63 
.62 

o 
I- .53 -1- 1.25 Min. ----l I Max. I Typ. I .27 -l I

Max. I I 
STANDARD VALUES· (Other values available on special order) 

Nominal Test Volts Max. OCR Min.SRF 
part No. Inductance See Note 3 Ohms MHz 

1670·1 250l'H .007 0.17 1.5 
1670·2 500 .014 0.39 1.1 
1670-3 1.0mH .028 0.80 0.90 
1670·4 2.5 .07 1.8 0.40 
1670-5 5.0 .14 3.1 0.30 
1670·6 10 .15 6.3 0.20 
1670·7 25 .30 13 0.14 
1670·8 50 .40 28 0.10 
1670-9 100 .24 54 0.70 

~ #20 AWG Bare Tinned Copper 

~~ I:I---r -

r.78 Max.t-1.2fy:'in'--j 

Rated IDC INCR I 
ma ma 

See Note 4 See Note 5 
1330 60 

880 44 
610 30 
400 20 
310 13 
220 9.4 
150 6.0 
100 4.3 

75 3.0 

8 
-' .53 l.I Max. I 

STANDARD VALUES· (Other values available on special order) 

Rated IDC INCR I 
Nominal Test Volts Max. OCR Min.SRF ma rna 

Part No. Inductance See Note 3 Ohms MHz See Note 4 See Note 5 
1662-1 5.0mH .14 .83 .28 770 20 
1662-2 10 .16 2.4 .20 450 13 
1662·3 25 .32 5.2 .11 310 8.0 
1662-4 50 .42 12 .080 200 5.0 
1662·5 100 .24 30 .050 130 4.0 
1662-6 250 .40 65 .035 88 2.3 
1662·7 500 .46 130 .024 62 1.6 
1662-8 1.0H .25 200 .015 50 1.2 

CADDEll-BURNS DOES NOT SEll THRU DISTRIBUTORS. All SALES ARE DIRECT. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1219 



1800 COILS, CHOKES, & INDLJCTORS 1800 

QUALITY COILS SINCE 1946 

.. . CADDE. LL. -BURNS- Mineola, New York 11501-3508 
~ ~ ~ ~ 258 East Second Street 

Area Code 516 746-2310 

MINIATURE SHIELDED CHOKES 
TYPES 6375/6376 LO"H-S_OmH 10% Tolerance 

Recommended mounting pitch-.70" 

COlorcode~ 

#24 AWG Bare Tinned Copper ~. +-~-----1--
.50 Max. 1.25 Min. 

Typ •• 

o 
.17 _I L 

Max •. I"" 
NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with Mll·C·15305. 
2. Current rating (Rated IDC) is based on 0.25 watt power dissipation for approx. 

20°C temperalure rise_ Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased by 5% from ils initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 1000 VRMS. 
5. Operating Temperature Range - -55°C to + 105°C. I 6375 I 6. Materials: 

Coil Form and Shield - Ferrite. 6376 Magnet Wire - Type B per Mll·W·583. 
Construction - Epoxy encapsulaled. 
Coating - Polyurethane per Mll·I·46058. 

Marking - Color coded per dash number using standard riA color as follows: 
6375 - one color dot; 6376 - two color dots. e.g.: 6375·1 - one brown dot; 
6376·1 two brown dots, etc. 

MINIATURE CHOKES 
TYPE 660 O.l-2"H 10% Tolerance 

Recommended mounting pitch-.70" 
NOTES' 

660 

1. Effective inductance and Q measured on Boonton 260A Q·meter at frequencies 
specified, in accordance with MIL·C·15305. 

2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to twice Ihe rated current. 

3. Dielectric Withstanding Voltage - 100 VRMS. 
4. Operating Temperature Range - -55°C to + 105°C. 

5. Materials: 
Coil Form - Mineral filled phenolic. 
Magnet Wire - Type B per Mll·W·583. 
Coating - Polyurethane per Mll·I·46058. 

6. Marking- Color coded per dash number using standard EIA color code. 

MINIATURE CHOKES 620 
TYPE 620 l.O·IOO"H 10% Tolerance 

NOTES: 
Recommended mounting pitch-.60" 

1. Effective inductance and Q measured on Boonton 260A Q·meter at frequencies 
specified, in accordance with MIL·C·15305. 

2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated at up to twice the rated current. 

3. Incremental current (lNCR I) is the minimum current at which the inductance 
will be decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 

5. Operating Temperature Range - - 55°C to + 105°C. 
6. Materials: 

Coil Form - Ferrite. 
Magnet Wire - Type B per MIL·W·583. 
Coating - Polyurethane per MIL-I-46058. 

7. Marking Color coded per dash number using standard EIA color code. 

MINIATURE CHOKES 659 
TYPE 659 2S0"H-IO.OmH 10% Tolerance 

NOTES: 
Recommended mounting pitch-.60" 

1. Effective inductance and Q measured on Boonton 260A Q·meter at frequencies 
specified in accordance with MIL·C·15305. 

2. Current rating (Rated IDC) is based on 0.2 watt power dissipation for approx. 
20°C temperature rise. Depending on the application, these units may be 
operated al up to twice the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance 
will be decreased 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 
5. Operating Temperature Range - - 55°C to + 105°C. 
6. Materials: 

Coil Form - Ferrite. 
Magnet Wire - Type B per MIL·W·583. 
Coating - Polyurethane per ~ll·I·46058. 

7. Marking - Color coded per dash number using standard EIA color code. 

STANDARD VALUES· (Other values available on special order) 
Rated 

loc INCR I 
Nominal Test Max. Min. ma ma 
Indue· Freq. OCR SRF See See 

Part No. tance Min. Q MHz Ohms MHz Note 2 Note 3 
6375·1 1.0!,H 55 7.9 .05 200 2200 2700 
6375·2 2.5 45 7.9 .08 115 1700 1600 
6375·3 5.0 35 7.9 .12 90 1400 1000 
6375-4 10 65 2.5 .42 55 770 750 
6375·5 25 55 2.5 .80 35 560 450 
6375·6 50 60 2.5 1.5 27 400 300 
6375·7 100 70 2.5 3.1 20 280 200 
6376·1 100 50 .79 .60 6.0 640 50 
6376·2 250 55 .79 .92 2.6 520 32 
6376·3 500 50 .79 2.0 1.9 350 22 
6376·4 1.0mH 45 .25 4.7 0.8 230 15 
6376·5 2.5 45 .25 7.5 0.5 180 10 
6377·6 5.0 45 .25 17 0.4 120 7.0 

~ #22 AWG Bare Tinned Copper 

_"-...-.,.;"-___ .Ior Code - See Note 6 <:> 

.32 Max++-1.2.fy~in'--1 M!X.-11--

STANDARD VALUES· (Other values available on special order.) 

Nominal Test Max. Min. 
Indue· Freq. OCR SRF 

Part No. tance Min. Q MHz Ohms MHz 
660·1 O.l!'H 60 25 .014 420 
660·2 0.2 60 25 .034 380 
660·3 0.3 55 25 .060 340 
660·4 0.4 55 25 .074 310 
660·5 0.5 55 25 .12 280 
660·6 0.75 45 25 .23 240 
660·7 1.0 50 25 .39 200 
660·8 1.5 30 7.9 .76 160 
660·9 2.0 30 7.9 .96 140 

~ #24 AWG Bare Tinned Copper 

_""",_~ ___ ~Ior Code - See Note 7 

.34 Max. I-- +-l'2fy~in'--l 

Rated 
loc 

Amps 
See A 

Note 2 Oia. 
3.8 .15 
2.4 .14 
1.8 .13 
1.6 .13 
1.3 .13 
0.9 .13 
0.7 .13 
0.5 .12 
0.4 .12 

<:> 
.10 _I 1_ 

Max . .., r-
STANDARD VALUES· (Other values available on special order.) 

Nominal Test Max. Min. 
Indue- Freq. OCR SRF 

Part Na. tance Min. Q MHz Ohms MHz 
620·1 1.0!,H 50 7.9 .11 190 
620·2 2.5 50 7.9 .18 120 
620·3 5.0 45 7.9 .24 90 
620·4 7.5 40 7.9 .33 70 
620·5 10 40 2.5 .39 64 
620·6 15 60 2.5 .74 54 
620·7 20 55 2.5 .96 46 
620·8 25 60 2.5 1.2 40 
620·9 50 85 2.5 3.6 28 
620·10 75 90 2.5 6.3 22 
620·11 100 80 2.5 8.6 20 = #24 AWG. Bare Tinned Copper 
_~.-.,.;~ _____ ...--- \;olor Code - See Note 7 

.34 Max. I-t- 1.25 Min. ----l I Typ. I 

Rated 
loc INCR I 
ma ma 
See See 

Note 2 Nate 3 
1300 4400 
1000 2600 
900 1800 
800 1350 
700 1100 
500 950 
450 780 
400 680 
270 490 
170 410 
150 320 

® 
.14_1 ~ 

Max. I 
STANDARD VALUES· (other values available on special order) 

Rated 
loe INCR I 

Nominal Test Max. Min. ma ma 
Indue· Freq. OCR SRF See See 

Part No. tance Min. Q MHz Ohms MHz Nate 2 Note 3 
659·1 250!,H 40 .79 2.0 3.2 315 165 
659·2 500 35 .79 3.9 1.5 225 120 
659·3 1.0mH 60 .25 9.5 1.1 145 78 
659·4 2.5 55 .25 24 0.6 90 50 
659·5 5.0 50 .25 50 0.5 63 37 
659·6 10 40 .079 75 0.3 51 30 

A·1220 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

258 East Second Street 
Mineola, New York 11501-3508 

Area Code 516 746-2310 

PRINTED CIRCUIT CHOKES TYPE 6550 1.0I'H·10mH 10% Tolerance 6550 

r l.40 Max. ~ f-- .15 Max. STANDARD VALUES· (Other values available on special order.) 

n ~x' 
.50 
Min. 

--.-L 
_I 1- .300±·005 

f
> Color Code -

See Note 7 

- -#24 AWG 
Bare Tinned Co~per 

~OJfi~~tive inductance and a measured on Boonton 260A a-meter at frequencies specified, 
in accordance with MIL-C-15305. 

2. Current rating (Rated IOC) is based on 0.2 watt power dissipation for approx. 20°C 
temperature rise. Depending on the application. these units may be operated at up to twice 
the rated current. 

3. Incremental current (INCR I) is the minimum current at which the inductance will be 
decreased by 5% from its initial (zero - DC) value. 

4. Dielectric Withstanding Voltage - 100 VRMS. 
g: ~~~~~~~ Temperature Range - ~55"C to + 105"C. 

Coil Form - Ferrite. 
Magnet Wire - Type B per MIL-W-583. 
Coating - Polyurethane per MIL-I-46058. 

7. Marking - color coded per dash number using standard EIA color code. 

Nominal 
Indue· 

Part No. tanee 
6550-1 1.0l'H 
6550-2 2.5 
6550-3 5.0 
6550·4 7.5 
6550-5 10 
6550-6 25 
6550-7 50 
6550·8 75 
6550-9 100 
6550·10 250 
6550-11 500 
6550-12 750 
6550-13 1.0mH 
6550-14 2.5 
6550-15 5.0 
6550·16 7.5 
6550-17 10 

MINIATURE SHIELDED VARIABLE INDUCTORS 

Min. Q 
90 
85 
90 
95 
90 
80 
70 
45 
85 
55 
35 
30 
80 
75 
45 
25 
50 

Rated 
loe 

Test MIX. Min. rna 
freq. DCR SRF 5 .. 
MHz Ohms MHz Note 2 
7.9 .015 180 J600 
7.9 .03 110 2500 
7.9 ,06 75 1800 
7.9 .11 70 1300 
7.9 .19 55 1020 
2.5 .50 18 630 
2.5 l.1 11 420 
2.5 1.2 5.5 400 

.79 1.5 2.8 365 

.79 2.7 1.6 270 

.79 3.3 1.3 240 

.79 4.2 1.2 215 

.25 8.6 1.0 150 

.25 16 .53 110 

.25 31 .45 80 

.25 50 .32 63 

.079 70 .26 53 

Tolerance 2 place dec. ±.020 
3 place dec. ±.005 

INCll 
ml 
5 .. 

Not, 3 
7000 
4100 
2900 
2500 
2100 
1300 
1000 

860 
700 
450 
340 
280 
210 
140 
100 
80 
70 

TYPES 435/6344 .25·iOI'H Color Code-
See Note 7 ~ 

II'lV 
41~3 

.15 
1 r 

:LJ 
Note 4 

0,° 0----,,---- J 

o .260.420 

° ~052 Oia. (4 Holes) 
~288 .067 Oia. (.2 Holes) 

Recommended Mounting Layout 

1(';\.1: Q Ground J.1~0 .~52 Dia. (3 Holes) 
I~,- 62- Terminal .260... • 

r:~~ t-Max. T ~506 

435 
NOTES: 

,420 Sq.' • .21 -

TYPE 435 
vertical mount 

_.59 " 
Max. 

1. for vertical mount, order as 435·1 ... etc. for horizontal mount. order as 
6344·1 ... etc. 

2. Effective inductance and Q measured on Boonton 260A a-meter at frequencies 
specified, in accordance with MIL-C·15305. 

3. Self-resonant frequencies are measured at maximum ,"ductance. 

4. Unit can be tuned from top or bottom with 1/." insulated screwdriver (part no. 
C·B 2102). For type 435 only, provide .156 dia. hole if bottom access to tuning 
core is desired. 

5. Current rating is based on .15 watt power' dissipation for approx. 20°C 
temperature rise. Depending on the application, these units may be operated 
at up to twice the rated current. 

6. Materials: 
Terminals - Tin-plated brass. Core - Ferrite. 
Coil Form and Base - Molded nylon. Shield Can - Cadmlum·plated brass. 

7. Marking - Marked with Caddell-Burns Part No. on side of can, and color
coded per dash number on bottom between two active terminals. 

TYPE 6344 Recommended Mounting layout 
horizontal mount 

6344 
STANDARD VALUES· (Other values available on special order.) 

Min. 
Minimum Q Test SRF Max. Current 

Minimum Range l~n. L~X. Freq. MHz OCR Rating 
Part No. l Min. lMax. MHz Note 3 Ohms ml 

435/6344·1 .251'H .50/iH 75 50 25 200 .03 2200 
435/6344·2 .48 1.0 70 45 25 150 .08 1300 
435/6344·3 .90 2.1 70 45 25/7.9 110 .17 930 
435/6344-4 1.7 3.9 50 55 7.9 80 ,60 500 
435/6344-5 3.5 8.5 50 45 7.9 55 1.2 350 
435/6344-6 7.5 17 60 40 7.9/2.5 40 2.3 250 
435/6344-7 16.5 35 50 50 2.5 11 1.9 280 
435/6344-8 33 70 45 45 2.5 8 2.9 220 

MINIATURE SHIELDED VARIABL E INDUCTORS 

TYPE 434 .55·64I'H 

NOTES: 

Tal: 2 Place Dec. ±.020 
3 Place Dec. ±.005 

I 434 I 

1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 
specified, in accordance with MIL-C·15305. 

2. Self-resonant frequencies are measured at maximum inductance. 
3. Provide .187 dia. hole if bottom access to tuning core is desired. Unit can be 

~~~~~O~)~m top or bottom with standard ,060 square tuning tool (Part No. 

4. Current rating is based on .2 watt power dissipation for approx. 20°C tem
perature rise. Depending on the application, these units may be operated 
at up to twice the rated current. 

5. Materials: 
Terminals - Tin-plated brass. 
Coil form and Base - Molded nylon. 
Core - Moisture proofed powdered iron. 
Shield Can - Aluminum plain finish. 

6. Marking - Marked with Caddell-Burns No. on side of can; and color-coded 
per dash number on bottom between two active terminals. 

EOlor Code - See Note 6 

1112' [:} 
@ .66 Max. 

4 I 13 t 
.560" _ .21 - 1-'.68 

Sq. I-Max . .., 

Recommended Mounting Layout 

.067 Dia. (2 Holes) 
.052 Dia. ,,~. 1]' 

(4 Holes) -:'0 e.jl2 :570 
See Note 3 •• ~ I 2~ 

.312"1 SCHEMATIC 

STANDARD VALUES: (Other values available on special order.) 

Min. 
Minimum Q Test SRF Max. Current 

Minimum Range 
L ~n. L~X. Freq. MHz OCR Rating 

Part No. l Min. LMax. MHz Note 2 Ohms ma 
434·1 .55/iH .901'H 90 85 25 160 ,06 1800 
434·2 .90 1.4 90 70 25/7.9 130 .12 1200 
434-3 1.4 2.4 60 70 7.9 100 .25 890 
434-4 2.2 4.1 60 80 7.9 80 .60 570 
434-5 3.9 7.7 55 55 7.9 52 1.0 440 
434-6 7.5 11 35 70 7.9/2.5 21 1.2 400 
434·7 11 17 55 75 2.5 16 1.4 370 
434-8 18 27 55 75 2.5 14 1.8 330 
434-9 27 42 55 70 2.5 13 2.4 280 
434·10 42 64 55 65 2.5 11 3.1 250 

CADD"ELL-BURNS DOES NOT SELL THRU DISTRIBUTORS. ALL SALES ARE DIRECT. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1221 



1800 COILS, CHOKES, & INDUCTORS 

SUBMINIATURE SHIELDED VARIABLE INDUCTORS 

I TYP:"::~:~:I 
TERMINAL I- .l 3'5 

so 

033.aIA. 141 __ ' .--+ -.-l I 1 J. 
060 DIA. _. r::t:l ---.l.-
(NOTE 41 ~~ .. ~ 
158 (~~~~~ ~ ~~o .100 4 

.100 ~ ~ SCHEMATIC 

RECQMMENOEDMOUNTING LAYOUT (TOl. +. 0031 

NOTES: 
STANOARD VALUES UNTEfiMED E IAT AND SP CtAL VALUES AVAILABLE ON SPECIAL OfiDER) 

Effective inductance and Q 

measured on Boonton 260A Q. 

meter in accordance with MI L·C· 

15.305 
2. Self·resonant frequencies are 
measured at nominal inductance 
3. Ground terminal may be bent 
as required to fit existing layouts 
4. ProvIde .156 OIA. hole If 
bot.tom (lccess to tuning core is 
desired TUOIng range on -38 
thru -61 may be extended by 
allowing core to extend 1116" 
below mounting surface iwhen 
Lmin =c. Y2lnom). 

lhIIt .. o. 

01 
-OJ 
-0\ 

·07 
-09 

._ .... 
1.-

10uH 

1\ 
11 
33 

" 

.. "i_rnA .... 
LMIH 'MAX 

OS,H I 
12uH 

11 18 
18 I 17 
17 39 
39 " 

Min Q Ten Frill. •• OCR IlliflSAF 

.'~, .LHOM MH, D.'" H.lNo_2 IIIAN_5 

80 

1 ' ," 

01 ," 3500 

" OJ ," 2800 

" " .. ," 1100 

" 15 05 110 2200 

" ,15 13 130 
~~: I -II 68 56 " " " 11 100 

-13 10 " 1.1 " 15 31 160 
-1\ " 10 " 60 " 33 m 
-I) 1.1 " 11 " 7.9 11 110 
-19 33 1.1 3.9 " 19 13 " -21 U 3.3 5.6 60 19 " .. 
13 6. " '.1 60 19 " 61 

-15 10 6.' 11 60 7.9 11 " 17 1\ 10 18 71 " " 11 
·19 11 1\ 17 67 1.5 " " -31 33 11 39 " 1.' 11 " -33 " 33 56 57 1.' 1.' " 5. Current rating is based on Y. 

watt power dissipation. 

-J> 
-37 

39 
" 47 81 

100 sa 110 
150 100 180 

" 1.' 30 'J 
" " " 50 
70 79 16 14 

6. MATERJALS- -<I 110 I" 170 " J9 60 18 

Terminals: tin plated copper. 
Terminal Base: molded phenolic. 
Coil Form: polyester fiberglass. 
Core: moisture-proofed powder
ed iron or ferrite. 

-43 330 110 390 60 J9 19 1.3 

-" "0 330 "0 40 79 II )9 
-4) 680 470 810 35 J9 13 U 
-<9 1.OmH samH 1.2mH 31 J9 I) I., 

Shield Can: tin plated copper. 
I mpregnation: varnish per MI L· 

V·171 

->I 

-53 
-\5 
-57 

-" 
-til 

U 10 
11 " 3.3 1.1 

" 3.3 ... " 10 " 

I.' 37 15 31 
11 37 15 " 3.' 40 15 " 5.6 17 15 80 
'.1 15 15 90 

11 15 15 110 

MINIATURE SHIELDED VARIABLE INDUCTORS 

" 11 

" 4) 

39 

" 

1 TYPE 6380 I s.C~1llJlL Code - See Note 6 

II ,~~ ~ 
.052 Oia. ,.067 Dia. (2 Holes) 1.~ 
(4 Holes1----..;-" ~-h r 

.08·370/LH 
4 I'@ '3 .66 Max See Note 3--:O.~1z.170 4 ~ .. 

Tol: 2 Place Dec. ±.020 
3 Place Dec. ±.005 

Iosq.(-&- .21-tt .70.../ 
.560 Max. 

.31~ <> t! SCHEMATIC 

Recommended Mounting Layout 

NOTES: 
1. Effective inductance and Q measured on Boonton 260A Q-meter at frequencies 

specified, in accordance with MIL·C·15305. 
2. Self-resonant frequencies are measured at maximum inductance. 
3. Provide .187 dia. hole if bottom access to tuning core is desired. Unit can be 

tuned from top or bottom with standard .060 square tuning tool (Part No. 
C·B2102). 

4. Current rating is based on .2 watt power dissipation for approx. 20°C 
temperature rise. Depending on the application, these units may be operated 
at up to twice the rated current. 

5. Materials: 
Terminals - Tin·plated brass. 
Coil form and Base - Molded nylon. 
Core - Moisture·proofed powered iron or ferrite. 
Shield Can - Alumim!m plain finish. 

6. ·Marking - Marked with Caddell·Burns Part No. on side of can! and color· 
coded per dash number on bottom between two active terminals. 

STANDARD YALUlS· (Other values available on special order) 

Min. 
Minimum Q Test SRF Max. Current 

Minimum Range 
l ~in. L~X. Freq. MHz OCR Rating 

Part No. l Min. lMax, MHz Note 2 Ohms ma 
6380·1 .081'H .ll/LH 65 75 25 300 .012 4000 
6380·2 .10 .17 75 85 25 280 .014 3700 
6380·3 .13 .23 75 90 25 260 .ol5 3600 
6380-4 .17 .28 80 90 25 230 .016 3500 
6380·5 .25 .44 90 95 25 180 .024 2800 
6380·6 .29 .53 90 95 25 170 .026 2700 
6380·7 .48 .84 90 90 25 140 .058 1800 
6380·8 .71 2.5 90 85 25/7.9 80 .10 1400 
6380-9 L8 5.7 70 llO 7.9 50 .50 630 
6380·10 4.5 14 55 120 7.9/2.5 18 .85 480 
6380·11 12 40 60 115 2.5 10 1.6 350 
6380·12 30 99 55 80 2.5 5.6 2.4 280 
6380·13 73 190 55 ll5 2.5/.79 4.8 3.8 220 
6380·14 148 370 75 120 .79 3.5 5.6 180 

'50 
850 
'50 
m 
'00 
350 
m 

"" '" m 
300 
m 
1" 
150 
1110 
1\0 
115 
m 
'00 

" 15 

" \5 
50 

" 

.1800 

258 East Second Street 
Mineola, New York 1150 1~3508 

Area Code 516 746-2310 

6460 6461 6462 

LOW-COST 
PRINTED·CIRCUIT 

VARIABLE INDUCTORS 
I TYPE 64601 

V,riabll R.f. Inducton 
Four Printtd Circuil Terminall, Mountinl- .5" ... 8" Clntl" 

Size S/8" • 5/8" x 98~ Long 
Polyester Cellulose Coil Form 

Nom 
Inductance Rani' D.C Wire 

Stock Mic.rohlnrits R .. Sizi 
No. Min IIIl. Q' Q" Dtlm. AWG 

6460 1 06 09 80 105 008 11 
64602 09 16 100 130 010 12 
64603 15 29 120 140 011 21 
6460·4 19 40 130 14\ 012 22 
64605 32 68 80 105 08 20/44 
64606 60 135 80 125 11 20/44 
64607 I 14 25 90 135 15 20/44 
64608 20 40 100 140 21 20/44 
6460·9 3 I 56 110 120 26 20/44 
6460 10 45 8 I 48 85 19 20/44 
6460 11 70 114 43 150 37 20/44 
6460 11 97 164 80 140 47 10/44 
6460 13 156 262 90 155 61 20144 
6460 14 192 44 80 110 180 7/44 
646015 41 95 80 90 256 7/44 
6460 16 70 183 65 100 324 7/44 
646017 180 525 90 98 576 7/44 
6460 18 445 1040 94 105 932 7/44 

Note Inductance & Q al.varlous frequencies can be altered by 
changing type 01 core used (see paris seclioo for cotes 
available) Dash No 1 thru 15 uses Powdered Iron Core 
302-250-6R Dash No 16 thru 18 uses Femte Core 
303-150-6R 

ITYPE 64611 
V'riMI. R.F. Coil Slri .. 

Sile 5/8" ~ 5/8" ( 625 long 
05/1 PC Mounting -Inductanc. Rln,. D.C. Wire 

Stock Mic.rohtnrill Il10. Size 
No. lIin. III •. Q' Q" Dtlm. AWG 

64611 09 12 58 66 007 21 
6461 2 1 14 102 118 009 11 
64613 14 22 118 150 01 11 
6461 4 18 33 134 155 011 11 
64615 23 44 140 154 013 11 
6461 6 37 68 87 105 102 7/41 
64617 58 11 87 100 136 7/41 
64618 11 11 71 115 1 7/41 
64619 1 44 80 111 19 7/41 
6461 10 33 8 96 140 17 7/44 
6461 11 7 136 70 130 101 7/44 
646111 114 155 85 134 141 7144 
6461 13 215 49 90 111 193 7/44 
646114 47 100 86 97 18 7/44 
6461·15 99 174 75 142 41 7/44 
646116 170 331 95 146 60 7/44 
6461 17 321 570 101 140 85 7/44 
646118 . 515 910 97 125 104 7/44 

I TYPE 64621 
Ylri ... I, R.F. Coil 

with Po .... ed Iron Shi~d 
Size 5/8" ~ 5/8". 730 Lon; 

05" PC Mounting -. Induct,nc. Ran,. D.C. Wire 
Stock Mic:rohenrill R •. Sill 
No. lIin. III •. Q' Q" 0I0m. AWG 

64611 08 10 84 89 007 21 
64611 4 8 82 100 11 7/41 
64613 6 13 85 105 14 7141 
64614 11 26 71 115 10 7/41 
64615 11 51 85 145 55 7/44 
64626 34 86 96 145 75 7/44 
6462 ) 80 169 70 150 1 14 7/44 
646).8 161 395 94 141 151 7144 
64619 34 84 86 110 111 7/44 
646110 57 124 80 145 1/4 7/44 
646111 67 141 80 148 316 7/44 

SEND YOUR REQUIREMENTS. PROMPT QUOTES. -

A·1222 For manufacturers' sales offices, see yellow pages EEM 1988 



QUALITY R.F. COILS AT COMPETITIVE PRICES 
COILS TO PRINT OR SPECIFICATIONS 
• Powdered Iron • Toroids 
• Slug Tuned • Printed Circuit Coils 
• Pi Wound • Pot Core Inductors 
• Single Layer • High Current Chokes 
• Random Wound 
• Encapsulation 

SHIELDED VARIABLE 
INDUCTORS 

NYLON SHIELDED FORM 

VSI 

• Miniatures 
• Ferrites 

NYLON PRINTED CIRCUIT FORM 

.33-36 uh 

r- 1.0 -1 ~. -i f+ .150 § 

I ~ ~±~.~c, 
VS2 2.2-4000 uh 

We Manufacture Coils For 
Industry And Defense 
RF COILS for: 
Communications • Experimentation • Avionics • 
Radar • CATV • Electro-Medical. Protective De
vices. Hi Voltage Power Supplies. Test Equipment 
• Measuring Devices • Military 

VARIABLE COILS 

PRINTED CIRCUIT FORM #10-32 CORE 

VP1 

r- 1,On·1871 ~ ~.156 
~ -CL_=C- @---

1 .09-780 uh 

PRINTED CIRCUIT FORM #1/.1-28 CORE 

11.0 ~ .218 -l I- .200 

~ ~ .• 
~ CL~-+.---

VP2 .10-1000 uh 

FIBERGLASS PRINTED CIRCUIT FORM #6-32 CORE r- 400 +-+ .190 -1 [--.150 

Lt1E W ---* 
150 ' -_ = --~CL-

VP3 .095-11 uh 

STOCK COILS ! TOROIDS 

yPOTCORES II 

CHOKES 
W ENCAPSULATED 

INDUCTORS 

POWDERED IRON FORM 

~ .512 ~ i 
=~=O.D. 

T 
(.16 - .35) 

5-500 uh CPI 

PHENOLIC FORM 

. --1 .5 ~ L 
= ~ == O.D. (.21- .65) 

T 5-2500 uh CQI 

MINIATURE SHIELDED CHOKES 

FERRITE FORM & SLEEVE 

CF3 

.17 ----"'""" ~ 
MAX • I I 

o 
1-1000 uh 

FERRITE FORM & SLEEVE . ____ .I I . r- .52 ~ I M2fX l 

~~}===~ 0 
CF4 100 uh-100 MH 

HIGH CURRENT CHOKES 

FERRITE, LOW D.C. RESISTANCE 

r-- L ·1 -j Dr--
6H~~'7~=11 1}==(3 
CFI 1-1000 uh 

14 YEARS OF MANUFACTURING EXPERIENCE 
..... 

The coils shown are some of our stock items. However, a major 
portion of our business is designing or making coils to our cus
tomer's coil prints or specifications. 

CALL US FOR YOUR COpy OF OUR CATALOG 

QUICK QUOTES FAX: 802-287-4366 

• Send Specs or Sample 
CADDELL COIL CORP. 

POULTNEY, VERMONT 05764 802-287-4055 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1223 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algoritbmic language 
AM amplitude modulation, 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnation interchange 
ASIC application specificIC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS ba~ic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
VIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

2(Xr Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide fET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

mPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
m insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction fET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear veiociL y displacement n-ansformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
flF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor fET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
Q AM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
Re resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-conn-olled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline n-ansistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



1800 COILS, CHOKES, & INDUCTORS 

TO ORDER CALL 800/322-2645 

Coilcraft has built its reputation 
on providing high quality coils at 
low, factory-direct prices. 

We're the only coil manufac
turer who can give you technical 
information, Designer's Kits of 
standard parts, custom samples, 
start-up lots, or full production 
quantites - all with a single 
phone call. 

Most orders are shipped over
night from a one million piece in
ventory of standard parts. 

Need high volume production 
quantities? We can give you world 
prices, and the assurance of two 
plants offshore and a third in 
Mexico - all supported by two 
more Coilcraft plants and our en
gineering staff here in the USA. 

Ordering 
information 
To order stock items shown, call 800/ 
322-2645 between 8 AM and 4 PM CST 
(in Illinois 312/639-6400). 

Or write to Coilcraft, Dept. E, 1102 
Silver Lake Road, Cary, IL 60013. 

All orders must specify a purchase or
der number. There is no minimum quan
tity. Most orders are filled from stock and 
shipped via UPS unless otherwise spe
cified. 

Custom orders 
In addition to the standard parts shown 
here, Coilcraft can custom-build a wide 
range of inductive devices to meet your 
precise requirements. For more informa
tion, please call our 
Sales Department 
at 312/639-2361. 

DESIGNER'S KITS 
These handy, low cost Designer's Kits put a wide 
range of component values at your fingertips. 
They're perfect for prototyping and can save 
you hours of hunting around for the right part. 

And when you're ready for production quantities, we 
can have them to you as early as the next day! 

To order call 800/322-2645. 

TUNEABLE 
INDUCTORS 
"Slot Ten" 10 mm inductors 
0.7/LH-1143/LH 
18 shielded, 18 unshielded 
(3 of each) 
Kit M100 $60 

"UnicoiJ" 7110 mm inductors 
.0435/LH-1.5/LH 
49 shielded, 49 unshielded 
(3 of each) 
Kit M102 $60 

SURFACE MOUNT 
INDUCTORS 
Fixed inductors 
4 nH-33 p,H 
48 values (10 of each) 
Kit C100 $125 

Tuneable inductors 
100 nH-10 /LH 
11 values (45 total) 
Kit C101 $50 

1800 

312/639-6400 
Telex 216378 

Dept. E, 1102 Silver Lake Road 
Cary, IL 60013 

In Illinois 312/639-6400 

Other Coil craft 
inductive devices 
• Wide band RF transformers 
• LAN transformers 
• T-1 carrier transformers 
• Magnetics for switching 

power supplies 
Chokes 
Transformers 
Mag amp toroids 
Current sensors 

• CRT magnetic components 
• Data line EMI filters 

• LC resonators 
• 60 Hz current sensors 

FIXED INDUCTORS 
Axial lead chokes 
0.1 /LH-1000 /LH 
25 values (5 of each) 
Kit F101 $50 

"132 Series" coils 
31.5 nH-720 nH 
20 values (6 of each) 
Kit F100 $50 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1225 



FIXED 
INDUCTORS 
AXIAL INDUCTORS 
Save 20% - 50% compared to 
expensive molded chokes. These 
conformaBy coated coils provide 
equivalent electrical performance, equal 
or greater humidity res.istance, low 
temperature coefficients, and greater 
mechanical reliability. Cross-reference 
to Dale IR 211M 2, Miller 9230, Nytronics 
DD/MD 75083, 4, 5, Delevan 1025, 
Jeffers 09. Coilcraft Designer's Kit F101 
contains samples of 25 values. To order, 
please contact Coilcraft. 

r-----~ ---, r----- 2"s:fmm -----1 
",c:::J:C) 1 

105' / f----I 
2.6e7 mm Max. Dla. ~ Max. 24 AWG tinned copper 

7.11 mm 

132 SERIES 
Very high Q and 5% tolerance make 
these coils an attractive alternative to 
axial inductors. Precision insert molding 
assures constant winding pitch and 
long-term stability. Coile raft Designer's 
Kit F100 contains samples of each value. 
To order, please contact Coilcrafl. 

t=~M"~ R 9.65mm 

M- N ---Max 
6.60mm 

~~ 
475 mm ± 0.76 

~ ,290' ,005 ..j • I-...j 
7.63 mm ± 0.13 I>, 

See 'peo;llIoatlOnohan 
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COILS, CHOKES, & INDUCTORS 1800 

Dept. E, 1102 Silver Lake Road, Cary, IL 60013 • TLX 216378 • 800/322-2645 

L Max. 
Part I'H Q Test Freq. OCR Max. FQ Min. Current 

Number ±10% Min. MHz Ohms MHz mA 
70·1 .10 40 25 .07 680 1410 
70·2 .12 40 25 .08 640 1320 
70·3 .15 38 25 .10 600 1180 
70·4 .18 35 25 .12 550 1050 
70·5 .22 33 25 .14 510 980 
70·6 .27 33 25 .16 460 985 
70·7 .33 30 25 .22 410 730 
70·8 .39 30 25 .30 365 690 
70·9 .47 30 25 .35 330 600 
70·10 .56 30 25 .50 310 510 

70·11 .68 28 25 .60 280 430 
70-12 .82 28 25 .85 260 405 
70·13 1.0 25 25 1.00 240 330 
70·14 1.2 30 7.9 .18 150 800 
70·15 1.5 30 7.9 .22 140 750 
70-16 1.8 30 7.9 .30 125 605 
70·17 2.2 30 7.9 .40 115 500 
70·18 2.7 40 7.9 .50 100 490 
70·19 3.3 45 7.9 .85 90 375 
70·20 3.9 45 7.9 1.00 80 355 
70·21 4.7 45 7.9 1.20 75 310 
70·22 5.6 50 7.9 1.8 65 260 
70·23 6.8 50 7.9 2.0 60 250 
70·24 8.2 55 7.9 2.7 55 210 
70·25 10 55 7.9 3.7 50 200 

70-26 12 45 2.5 2.7 40 210 
70·27 15 45 2.5 2.8 35 205 
70-28 18 50 2.5 3.1 30 195 
70·29 22 50 2.5 3.3 25 190 
70-30 27 50 2.5 3.6 20 185 

70·31 33 45 2.5 3.4 24 187 
70·32 39 45 2.5 3.6 22 180 
70·33 47 45 2.5 4.5 20 165 
70-34 56 45 2.5 5.7 18 145 
70·35 68 50 2.5 6.7 15 135 

70-36 82 50 2.5 7.3 14 130 
70·37 100 50 2.5 8.0 13 125 
70-38 120 30 .79 13 12 100 
70·39 150 30 .79 15 11 90 
70-40 180 30 .79 17 10 85 
70-41 220 30 .79 21 9 75 
70-42 270 30 .79 25 8 70 
70-43 330 30 .79 28 7 65 
70-44 390 30 .79 35 6.5 60 
70·45 470 30 .79 42 6 55 
70-46 560 30 .79 46 5 50 
70·47 680 30 .79 60 4 45 
70-48 820 30 .79 65 3.B 43 
70·49 1000 30 .79 72 3.4 40 

Part 
Number Color Turns OimA LnH±5% QMin 
132-01 Brown 1V2 .148 inches/3.76 mm 31.5 60 @ 50 MHz 
132-02 Red 2V2 .148 inches/3.76 mm 36.5 64 @50 MHz 
132-03 Orange 3V2 .148inches/3.76 mm 44.0 68 @ 50 MHz 
132-04 Yellow 4V2 .148 inches/3.76 mm 53.5 72 @50 MHz 
132-05 Green 5V2 .148 inches/3.76 mm 64.0 75 @ 50 MHz 
132-06 Blue 6V2 .148 inches/3.76 mm 79.0 80 @50MHz 
132-07 Violet 7V2 .148 inches/3.76 mm 99.0 66 @ 25 MHz 
132-08 Gray 8V2 .148 inches/3.76 mm 117 6B @ 25 MHz 
132-09 White 9V2 .148 inches/3.76 mm 138 6B @ 25 MHz 
132-10 Black 10V2 .148 inches/3.76 mm 158 68 @25 MHz 
132-11 Brown 11Y2 .148 inches/3.76 mm 197 66 @ 25 MHz 
132-12 Red 12V2 .153 inches/3.89 mm 235 72 @ 25 MHz 
132-13 Orange 13V2 .153 inches/3.89 mm 260 70 @25MHz 
132-14 Yellow 14% .153 inches/3.89 mm 290 70 @25MHz 
132-15 Green 15V2 .154 inches/3.91 mm 345 72 @25MHz 
132-16 Blue 16V2 .156 inches/3.96 mm 410 72 @ 25 MHz 
132-17 Violet 17V2 .156 inches/3.96 mm 475 66 @25MHz 
132-18 Gray 18Y2 .156 inches/3.96 mm 550 66 @25 MHz 
132-19 White 19Y2 .156 inches/3.96 mm 600 68@25 MHz 
132-20 Black 20Y2 .160 inches/4.06 mm 720 66@ 25 MHz 

For manufacturers' sales offices, see yellow pages EEM 1988 



TUNEABLE 
RF COILS 

146/150 "UNICOIL" 

~ Tab centers t 475 --l 7.1~ --M" I 1 121 mm 

S,,"~ ~~ 1 

~ ,:3~:'. ~':5 ~~ '38' ow -1 a51 mm + 025 

Tab Length 

142 "UNICOIL" 

143/144 "UNICOIL" 

Tab Length 

EEM 1988 

COilS, CHOKES, & INDUCTORS 1800 

Dept. E, 1102 Silver Lake Road, Cary, IL 60013 • TLX ~.!i378 • 800/322·2645 

These Coifcraft variable inductors are 
precision molded in plastic to assure 
constant winding pitch and a consistent 
relationship to the printed circuit board. 
They're ideal for applications requiring 
low inductance and are more economical 
than any similar coil. Typical 
applications include RF coils, IF coils, 
oscillators, chokes, and helical 
resonators. Coilcraft Designer's Kit 
M102 contains 49 shielded and 49 
unshielded coifs (2 each). To order, 
please contact Coilcraft. 

Pari 
Number 

150-01J08S 
150-02J08S 
150-03J08S 
150-04J08S 

150-05JOSS 
150-06JOSS 
150-07J08S 
146-01JOSS 
146-02JOSS 
146-03J08S 
146-04JOSS 
146-05J08S 
146-06J08S 
146-07J08S 
146-08JOSS 
146-09J08S 
146-10J08S 
144-01J12S 
144-02J12S 
144-03J12S 
144-04J12S 
144-05J12S 
144-06J12S 
144-07J12S 

144-08J12S 
144-09J12S 
144-10J12S 
142-01JOSS 
142-02JOSS 
142-03JOSS 
142-04J08S 
142-05JOSS 
142-06JOSS 
142-07J08S 
142-0SJOSS 
142-09JOSS 
142-10J08S 
143-09J12S 
143-10J12S 
143-11J12S 
143-12J12S 
143-13J12S 
143-14J12S 
143-15J12S 
143-16J12S 
143-17J12S 
143-1SJ12S 
143-19J12S 
143-20J12S 

Color 
Brown 

Red 
Orange 

Yellow 

Green 
Blue 

Violet 
Brown 

Red 
Orange 

Yellow 
Green 

Blue 
Violet 
Gray 

White 

Black 
Brown 

Red 
Orange 

Yellow 
Green 
Blue 

Violet 

Gray 
White 
Black 

Brown 
Red 
Orange 

Yellow 
Green 

Blue 
Violet 

Gray 

White 
Black 

White 
Black 

Brown 

Red 
Orange 

Yellow 
Green 

Blue 
Violet 

Gray 
White 
Black 

Turns 

2Y2 
3Y2 

10Y2 

6Y2 

glh 
10Y2 

2Y2 

6Y2 

10Y2 
9Y2 

10Y2 

12Y2 
13Y2 
14Y2 

16Y2 
17Y2 
18Y2 
19Y2 
20Y2 

No Core 
/"H 

.0425 

.054 

.068 

.0825 

.0955 

.109 

.123 

.044 

.059 

.075 
.. 095 

.115 

.136 

.155 

.176 

.202 

.224 

.050 

.067 

.088 

.106 

.126 

.147 

.168 

.190 

.210 

.232 

.058 

.081 

.110 

.140 

.174 

.210 

.247 
.284 
.319 
.357 
.300 
.338 
.377 
.412 
.452 
.490 
.522 
.575 
.612 
.650 
.675 
.715 

• Compact 10mm or 7mm size 

• Molded-in windings assure tight 
tolerances 

• Highly resistant to humidity, 
temperature, shock and vibration 

• Threaded cores allow precise 
tuning 

• Custom values and unshielded parts 
with higher values also available 

LMin 
/"H 

.0435 

.056 

.071 

.086 

.107 

.125 

.150 

.045 

.062 

.080 

.100 

.120 

.142 

.172 

.200 

.234 

.260 

.052 

.070 

.092 

.111 

.132 

.154 

.176 

.202 

.239 

.270 

.058 

.084 

.115 

.147 

.182 

.220 

.259 
.299 
.338 
.382 
.315 
.355 
.396 
.433 
.475 
.515 
.583 
.638 
.693 
.754 
.792 
.847 

.0445 

.060 

.076 

.095 

.115 
.134 
.156 
.046 
.065 
.085 
.110 
.135 
.163 
.194 
.224 
.260 
.288 
.053 
.074 
.099 
.122 
.149 
.175 
.200 
.226 
.256 
.282 
.0595 
.086 
.120 
.156 
.197 
.240 
.280 
.322 
.363 
.410 
.369 
.416 
.468 
.509 
.556 
.604 
.660 
.720 
.770 
.814 
.846 
.896 

MlnQ@LNom 
.0455 72 @50MHz 
.064 80 @ 50 MHz 
.081 84@50 MHz 
.104 85 @50MHz 
.123 84@50MHz 
.143 82 @50MHz 

.162 so @ 50 MHz 

.047 76 @ 50 MHz 

.06S 78@ 50 MHz 

.090 78 @50MHz 

.120 78@50 MHz 

.150 76 @ 50 MHz 

.184 72@50MHz 

.216 68 @50 MHz 

.248 66 @ 50 MHz 

.284 60@50 MHz 

.315 56 @50 MHz 

.054 

.07S 

.106 

.133 

.165 

.196 106 @ 40 MHz 

.223 104 @ 40 MHz 

.250 lOS @ 40 MHz 

.274 108 @ 40 MHz 

.295 106 @ 40 MHz 

.061 

.OS9 

.121 

.160 8S@ 40 MHz 

.205 94 @40 MHz 

.24S 92 @ 40 MHz 

.290 90 @40 MHz 

.337 S6 @ 40 MHz 

.377 S8@40MHz 

.422 82 @ 40 MHz 

.423 80 @40MHz 

.477 82 @40 MHz 

.540 7S @ 40 MHz 

.5S5 SO @ 40 MHz 

.637 80 @ 40 MHz 

.693 78 @ 40 MHz 

.738 SO @ 40 MHz 

.801 76 @ 40 MHz 

.S46 76 @ 40 MHz 

.S74 S2 @ 40 MHz 

.900 SO @40 MHz 

.945 74@ 40 MHz 

For manufacturers' sales offices, see yellow pages A·1227 



"SLOT 10" 
10mm 
TUNEABLE 
RF COILS 

Style 

Style 1 
Style 2 
Style 3 
Style 4 
Style 5 

SELECTION 
GUIDE 

Electrostatic 
L (I'H) Shield 

.8-624 No 

.8-927 No 

.7-450 Yes 

.8-624 Yes 

.9 -1143 Yes 

1 All readings taken on H.P. 4342-A Q Meter. 
2 L min is achieved at maximum extension of the 

core toward PC board. Complete tuning range is 
reached within the boundaries of the coil form. 

STYLE 1 
Unshielded 

with 
carbonyl E core 

STYLE 2 
Unshielded 

with 
ferrite core 

COILS, CHOKES, & INDUCTORS 1800 

Dept. E, 1102 Silver Lake Road, Cary,IL 60013 • TLX 216378 • 800/322-2645 

These veratile Coilcraft variable 
inductors operate over a wide range of 
frequencies. Standard inductance values 
are available from less than 1 I'H to 
over 1 mHo Custom values can also be 
provided upon request. 

Coilcraft "Slot Ten" RF coils come 
in an international 10mm package. Their 
precision-molded slotted bobbins 
assure tight tolerances and high 
stability. 

Coilcraft "Slot Ten" coils come in five 
different styles. Consult this table for 
the inductance range, relative Q, and 

Magnetic Recommended 
Shield Frequency 

No Higher 
No Higher 
No Higher 

Yes (Iron) Lower 
Yes (Ferrite) Lower 

.. 
3 All speCifications are recommended at standard 

"Q" meter frequency as a simple way to assure 
the quality of our parts. Land Q readings will 
vary with frequency change. 

Part Lmin 
Number Color (I'H) 

SLOT TEN-1-01 Brown .800 
SLOT TEN-1-02 Red 1.2 
SLOT TEN-1-03 Orange 1.76 
SLOT TEN-1-04 Yellow 2.56 
SLOT TEN-1-05 Green 3.6 
SLOT TEN-1-06 Blue 5.2 
SLOT TEN-1-07 Violet 7.6 
SLOT TEN-1-08 Grey 11.2 
SLOT TEN-1-09 White 16.0 
SLOT TEN-1-10 Black' 22.4 
SLOT TEN-1-11 Brown' 32.0 
SLOT TEN 1-12 Red' 46.4 
SLOT TEN-1-13 Orange' 67.2 
SLOT TEN-1-14 Yellow' 96 
SLOT TEN-1-15 Green' 137.6 
SLOT TEN-1-16 Blue' 200 
SLOT TEN-1-17 Violet' 280 
SLOT TEN-H8 Grey' 416 

SLOT TEN-2-01 Brown .80 
SLOT TEN-2-02 Red 1.25 
SLOT TEN-2-03 Orange 1.75 
SLOT TEN-2-04 Yellow 2.4 
SLOT TEN-2-05 Green 3.5 
SLOT TEN-2-06 Blue 4.7 
SLOT TEN-2-07 Violet 7.4 
SLOT TEN-2-08 Grey 11 
SLOT TEN-2-09 White 16 
SLOT TEN-2-10 Black' 22 
SLOT TEN-2-11 Brown' 33 
SLOT TEN-2-12 Red' 46 
SLOT TEN-2-13 Orange' 66 
SLOT TEN-2-14 Yellow' 95 

. SLOT TEN-2-15 Green' 136 
SLOT TEN-2-16 Blue' 198 
SLOT TEN-2-17 Violet' 286 
SLOT TEN-2-18 Grey' 418 

A variety of magnetic and electrostatic 
shielding options are offered. "Slot 
Ten" coils are tuned by means of ferrite 
or powdered iron tuning cores with a 
hex hole for easy, positive adjustment. 

Coilcraft Designer's 'Kit M100 contains 
18 shielded and 18 unshielded coils 
(3 each) plus extra cores and sleeves to 
create all of the standard values shown. 
To order, please contact Coil craft. 

shielding options of each style. Then 
use the appropriate specification chart 
to pick a specific part number. 

Tuning Relative Relative 
Core Q Cost 

Iron Hi Low 
Ferrite Hi Low 

Iron Low Med 
Iron Med Hi 

Ferrite Med Hi 

4 Unshielded parts are coated With lacquer to 
protect the winding. 

5 Shielded parts have a sleeve insert to protect 
the winding. 

L max Lnom MinQ Test 
(I'H) (I'H) @Lnom Frequency 

1.2 1.0 48 7.9 MHz 
1.8 1.5 50 7.9 MHz 
2.64 2.2 56 7.9 MHz 
3.84 3.2 54 7.9 MHz 
5.4 4.5 54 7.9 MHz 
7.8 6.5 51 7.9 MHz 

11.4 9.5 48 7.9 MHz 
16.8 14.0 38 2.5 MHz 
24.0 20.0 38 2.5 MHz 
33.6 28.0 38 2.5 MHz 
48.0 40.0 38 2.5 MHz 
69.6 58.0 47 2.5 MHz 

100.2 84.0 48 2.5 MHz 
144 120.0 40 790 KHz 
206.4 172.0 34 790 KHz 

300 250.0 39 790 KHz 

432 360.0 30 790 KHz 

624 520.0 35 790 KHz 

1.7 1.2 47 7.9 MHz 
2.75 2.0 48 7.9 MHz 
4.0 2.9 48 7.9 MHz 

5.4 3.9 47 7.9 MHz 
7.8 5.6 47 7.9 MHz 

10.6 7.6 46.4 7.9 MHz 

15.6 11.5 38 2.5 MHz 
25 18.2 40 2.5 MHz 

35 25.3 40 2.5 MHz 
50 36.5 40 2.5 MHz 

72 52.5 39 2.5 MHz 
103 74.8 51 2.5 MHz 

136 100 40 790 KHz 
198 146 44 790 KHz 
297 216 40. 790 KHz 
426 312 45 790 KHz 
630 530 33 790 KHz 
927 790 38 790 KHz 

, Coils 10 thru 18 have a brown color dot on bottom of coil base. 

A·1228 For manufacturers' sales offices, see yellow pages EEM 1988 
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UNSHIELDED 
(Styles 1 and 2) 

276" :! ,005' ----

STYLE 3 
Shielded 

with 
carbonyl E core 

and plastic sleeve 

STYLE 4 
Shielded 

with 
carbonyl E core 

and sleeve 

STYLE 5 
Shielded 

with 
ferrite core 
and sleeve 

WITH SHIELD CAN 
(Styles 3, 4, and 5) 

.512" + .008 

1~3_0 mm ~ 0.20;1 

~~J~411"f 
060" ,010 II ~l M". Sq 

1.Smm ± 0.25 ~ 

~ Tab Centers 
g.5mm 

Part 
Number Color 

SLOT TEN-3-01 Brown 
SLOT TEN-3-02 Red 
SLOT TEN-3-03 Orange 
SLOT TEN-3-04 Yellow 
SLOT TEN-3-05 Green 
SLOT TEN-3-06 Blue 
SLOT TEN-3-07 Violet 
SLOT TEN-3-08 Grey 
SLOT TEN-3-09 White 
SLOT TEN-3-10 Black' 
SLOT TEN-3-11 Brown' 
SLOT TEN-3-12 Red' 
SLOTTEN-3-13 Orange' 
SLOT TEN-3-14 Yellow' 
SLOT TEN-3-15 Green' 
SLOTTEN-3-16 Blue' 
SLOT TEN-3-17 Violet' 
SLOT TEN-3-18 Grey' 
SLOT TEN-4-01 Brown 
SLOT TEN-4-02 Red 
SLOT TEN-4-03 Orange 
SLOT TEN-4-04 Yellow 
SLOT TEN-4-05 Green 
SLOT TEN-4-06 Blue 
SLOT TEN-4-07 Violet 
SLOT TEN-4-08 Grey 
SLOT TEN-4-09 White 
SLOT TEN-4-10 Black' 
SLOT TEN-4-11 Brown· 
SLOT TEN-4-12 Red' 
SLOT TEN-4-13 Orange' 
SLOT TEN-4-14 Yellow' 
SLOT TEN-4-15 Green' 
SLOT TEN-4-16 Blue' 
SLOT TEN-4-17 Violet' 
SLOT TEN-4-18 Grey' 
SLOT TEN-5-01 Brown 
SLOT TEN-5-02 Red 
SLOT TEN-5-03 Orange 
SLOT TEN-5-04 Yellow 
SLOT TEN-5-05 . Green 
SLOT TEN-5-06 Blue 
SLOT TEN-5-07 Violet 
SLOT TEN.5-08 Grey 
SLOT TEN-5-09 White 
SLOT TEN-5-10 Black' 
SLOT TEN-5-11 Brown' 
SLOT TEN-5-12 Red' 
SLOT TEN-5-13 Orange' 
SLOT TEN-5-14 Yellow' 
SLOT TEN-5-15 Green' 
SLOT TEN-5-16 Blue' 
SLOT TEN-5-17 Violet' 
SLOT TEN-5-18 Grey' 

157" ± ,010 
4.00rliiil:;-0:25 

Tab length 

Lmin L max 
(,uH) (,uH) 

.70 .94 
1.05 1.41 
1.5 2.0 
2.04 2.76 
2.9 3.9 
4.25 5.75 
6 8.2 
9.4 12.6 

12.8 17.2 
18.7 25.3 
26.4 35.6 
37.4 50.6 
52.7 71.3 
79 105 

108.8 147.2 
155 208 
230 310 
336 450 

.80 1.2 
1.2 1.8 
1.76 2.64 
2.56 3.84 
3.6 5.4 
5.2 7.8 
7.6 11.4 

11.2 16.8 
16.0 24.0 
22.4 33.6 
32.0 48.0 
46.4 69.6 
67.2 100.8 
96 144 

137.6 206.4 
200.0 300.0 
288 432 
416 624 

.86 2.0 
1.27 3.25 
1.83 4.6 
2.48 6.4 
3.58 9.3 
5.0 12.7 
7.7 18.4 

12.0 30.0 
16 42 
25 60 
36 90 
48 126 
72 .163 

102 238 
147 360 
215 522 
303 765 
440 1143 

Lnom 
(,uH) 

.82 
1.23 
1.75 
2.4 
3.4 
5.0 
7.1 

11.0 
15.0 
22.0 
31.0 
44 
62 
92 

128 
182 
270 
390 

1.0 
1.5 
2.2 
3.2 
4.5 
6.5 
9.5 

14 
20 
28 
40 
58 
85 

120 
172 
250 
360 
520 

1.4 
2.25 
3.25 
4.5 
6.5 
8.8 

13.0 
20.9 
29.4 
42.3 
62.8 
87.2 

116 
168 
252 
312 
530 
790 

, Coils 10 tru 18 have a brown color dot on bottom of coil base. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

SCHEMATIC 

MinQ Test 
@Lnom Frequency 

65 25 MHz 
37 7.9 MHz 
40 7.9 MHz 
40 7.9 MHz 
39 7.9 MHz 
38 7.9 MHz 
35 7.9 MHz 
25 2.5 MHz 
25 2.5 MHz 
26 2.5 MHz 
25 2.5 MHz 
29 2.5 MHz 
30 2.5 MHz 
28 2.5 MHz 
18 790 KHz 
20 790 KHz 
16 790 KHz 
18 790 KHz 

44 7.9 MHz 
45 7.9 MHz 
48 7.9 MHz 
48 7.9 MHz 
46 7.9 MHz 
43 7.9 MHz 
40 7.9 MHz 
32 2.5 MHz 
33 2.5 MHz 
32 2.5 MHz 
32 2.5 MHz 
40 2.5 MHz 
40 2.5 MHz 
33 790 KHz 
28 790 KHz 
32 790 KHz 
26 790 KHz 
29 790 KHz 

43 7.9 MHz 
44 7.9 MHz 
41 7.9 MHz 
40 7.9 MHz 
40 7.9 MHz 
38 7.9 MHz 
30 2.5 MHz 
35 2.5 MHz 
34 2.5 MHz 
32 2.5 MHz 
30 2.5 MHz 
42 2.5 MHz 
35 790 KHz 
36 790 KHz 
36 790 KHz 
45 790 KHz 
33 790 KHz 
38 790 KHz 

A·1229 



SURFACE 
MOUNT 
INDUCTORS 

1008CS SERIES 

ri
~M.'-

.020" ± .005 2.4-1 mm .085u 
OaO n .. ,003 -- M .. 

0.51. mm ± .0,14. 1'" __ I '- 2,1S mm -J 
-ri!203mm

,o.o, ~I ~I 
110" 

2.~mm.~. 

J70~ 

--M .. 

1611CS SERIES 

431mm L~ 

A·1230 

COILS, CHOKES, & INDUCTORS 

Coilcraft surface mount inductors offer 
the designer a quality part at an ex
tremely low cost - even at relatively low 
volumes They're compatible with 
automatic placement equipment and 
vapor phase, reflow or wave soldering 
methods as well as most ultrasonic or 
vapor degreasing techniques. Collcraft 
Designer's Kit C100 contains samples of 
each of the parts shown. To order, 
contact Coile raft. 

Part 
Number Inductance 

1008CS-100 10n/:!±20% 
1008CS-120 12 

.. 

1008CS-150 15 
1008CS-180 18 
1008CS-220 22 
1008CS-270 27 
1008CS-330 33 
JOQaCS-390 39 
1008CS-470 47 
1008CS-560 56n,H±10% 
1008CS-680 68 
1008CS-820 82 
1008CS-101 100 
1008CS-121 120 
1008CS-151 150 
1008CS-181 180 
1008CS-221 220 
1008CS-271 270 
1008CS-331 330 
1008CS-391 390 
1008CS-471 470 
1008CS-561 560 
1008CS-621 620 
1008CS-681 680 
1008CS-751 750 
1008CS-821 820 
1008CS-911 910 
1008CS-102 1000 
1008CS-122 1.2,uH±10% 
1008CS-152 1.5 
1008CS-182 1.8 
1008CS-222 2.2 
1008CS-272 2.7 
1008CS-332 3.3 
1008CS-392 3.9 
1008CS-47~ 4.7 

1611CS-562 5.6 
1611CS-682 6.8 
1611CS-822 8.2 
1611CS-103 10 
1611CS-123 12 
1611CS-153 15 
1611CS-183 18 
1611CS-223 22 
1611CS-273 27 
1611CS-333 33 

Q 
Min 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
25 
25 
25 
25 
28 
28 
30 
30 
30 
30 
30 
30 
33 
33 
33 
33 
20 
20 
20 
20 
20 
20 
20 
20 

26 
26 
26 
24 
16 
16 
18 
20 
20 
20 

1800 

• Ceramic bodies, platinum palladium 
silver metalized terminations 

• Conformal coated to withstand 155°C 
continuous, 260°C for 10 seconds 

• Options: tape and reel, nickel barrier, 
100% testing, custom values, tighter 
tolerance 

Test Self 
Frequency Resonance Roc Max 

MHz MHz Min Ohms 

50 1100 .080 
50 1100 .090 
50 1100 .100 
50 1100 .110 
50 1100 .120 
50 1100 .130 
50 1100 .140 
50 1100 .150 
50 1100 .160 
50 980 .180 
50 900 .200 
50 860 .220 
25 >900 .56 
25 >900 .63 
25 850 .70 
25 700 .77 
25 600 .84 
25 550 .91 
25 500 1.05 
25 465 1.12 
25 425 1.19 
25 415 1.33 
25 375 1.40 
25 340 1.47 
25 330 1.54 
25 325 1.61 
25 305 1.68 
25 290 1.75 

7.9 200 2.0 
7.9 165 2.3 
7.9 150 2.6 
7.9 140 2.8 
7.9 110 3.2 
7.9 90 3.4 
7.9 70 3.6 
7.9 60 4.0 

7.9 95 6.0 
7.9 85 6.6 
7.9 75 75 
7.9 65 8.1 
2.5 48 8.9 
2.5 40 10;2 
2.5 33 11.0 
2.5 28 12.0 
2.5 23 13.1 
2.5 20 13.5 

For manufacturers' sales offices, see yellow pages EEM 1988 



1800 

Toroids 
PC Mounted 
Self-Leaded 
Potted 
Custom 

Transformers 
RF 
IF 
Power 
Toroids 
Balun 
pulse 
Trigger 

COILS, CHOKES, & INDUCTORS 

. Chip Inductors 
Surface Mounted 
Fixed 
Variable 
Shielded 

Variable Inductors 
10mm 
7mm 
Molded 
Shielded 

custom 
pot Cores/ Transformers 
Wound Ferrite Beads 
Toroids 
Inductors 
Coils 

All incoming and outgoing 
shipments are sample-tested. 

Chokes 
High Current 
Power Line 
Common Mode 
Filter 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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1800 COILS, CHOKES, & INDUCTORS 

MOLDED 
CHIP INDUCTOR 

MODEL IMC·1812 

FEATURES 
• Molded construction provides superior strength 

and moisture resistance 
IMC·1812 ELECTRICAL SPECIFICATIONS 

• Precision performance, excellent reliability, 
sturdy construction 

• Compatible with vapor phase and infra-red 
reflow soldering 

• Solid phosphor bronze, tin plated terminals. 
No leaching! 

• Special inductance tolerances available 
(±10%, ±5% and ±3%) upon request 

• Printed marking 
• Wide inductance range in small package 
• Tape and reel packaging for automatic handling 
• Component shape designed to accommodate automatic 

machine placement 

ELECTRICAL SPECIFICATIONS 
Inductance Range: .01/LH to 1000/LH 
Standard Tolerances: ±20% for .01/LH to .39/LH 

±10% for .47/LH to 1000/LH 
Temperature Range: -20°C to 105°C 
Coilform Material: Ceramic for .01/LH to .82/LH 

Ferrite for 1.0/LH to 1000/LH 

TEST EQUIPMENT 
• HIP 4342A Q meter with Dale test fixture or equivalent 
• HIP 4191A RF Impedance Analyzer 

(for SRF measurements) 

• Wheatstone Bridge 

DIMENSIONAL SPECIFICATIONS 
[Numbers in brackets indicate millimeters] 

12IO [3.2000.2] 

~ 
OO'!iW 
~I--I ';t .050 [127] 

Ref. Typ. I-- .177 ± .008 ---I 

.02700.004 0[4.

5000

.

2

] 

[0.7 ±0.1] 

.006 [0.15] f.. .. -~-:-::-:-I 
Ref. Typ. .126 ±.008 

Typ. ~ ~ I 
--+-l .124 [3.15] 1-.. _-

Ref. 

ORDERING INFORMATION 

lMC-1812 
1. 

10 JLh 
2. 

[3.2000.2] 

±10% 
3. 

1. Basic model 
2. Inductance value (ILh) 
3. Inductance tolerance 

INDUCT 
(I-'H) 

& 
TOl. 

.010 ±20% 

.012 ±20% 

.018 ::t20% 

.0220020% 

.027 ±20% 

. 033 ±20% 

.039 ±20% 

.047 ±20% 

.056 ±20% 

.068 ±20% 

. 082 ±20% 

.10 ±20% 

.12 ±20% 

.15 ±20% 

.18 ±20% 

.22 ±20'% 

.27 ±20% 

.33 ±20% 

. 39 ::1:20% 

.47 ±10% 

.56 ±10% 

.68 ±10% 

.82 ±10% 

1.0 ±10% 
1.2 ±10% 
1.5 ±10% 
1.8 ±10% 
2.2 ±10% 
2.7 ±10% 
3.3 ±10% 
3.9 ±10% 
4.7 ±10% 
5.6 ±10% 
6.8 ±10% 
8.2 ±10% 

10. ±10% 
12. ±10% 
15. ±10% 
18. ±10% 
22. ±10% 
27. ±10% 
33. ±10% 
39. ±10% 
47. ±10% 
56. ±10% 
68. ±10% 
82. ±10% 

100. ±10% 
120. ±10% 

150. ±10% 
180. ±10% 
220. ±10% 
270. ±10% 
330. ±10% 
390. ±10% 
470. ±10% 
560. ±10% 
680. ±10% 
820. ±10% 

1000. ±10% 

TEST SELF· DC 
FREQ. RESONANT RESISTANCE 

Q L& Q FRE. MIN. MAX. 
MIN. (Mhz) (Mhz) (n) 

50 50.0 1000. .20 
50 50.0 1000. .20 
50 50.0 1000. .20 
50 50.0 1000. .20 
50 50.0 1000. .20 
50 50.0 1000 . .30 
50 50.0 1000. .30 
50 50.0 1000. .30 
40 50.0 900. .35 
40 50.0 800 . .35 
40 50.0 700. .40 
30 25.2 650. .32 
30 25.2 600. .30 
30 25.2 500. .30 
30 25.2 400. .35 
30 25.2 350. .40 
30 25.2 300. .45 
30 25.2 250. .55 
30 25.2 220 . .70 
30 25.2 190. .80 
30 25.2 170. 1.20 
30 25.2 150. 1.40 
30 25.2 140. 1.60 

50 7.96 100. .50 
50 7.96 80. .55 
50 7.96 70. .60 
50 7.96 60. .65 
50 7.96 55. .70 
50 7.96 50. .75 
50 7.96 45. .80 
50 7.96 40. .90 
50 7.96 35. 1.00 
50 7.96 33. 1.10 
50 7.96 27. 1.20 
50 7.96 25. 1.40 
50 7.96 20. 1.60 
50 2.52 18. 2.00 
50 2.52 17. 2.50 
50 2.52 15. 2.80 
50 2.52 13. 3.20 
50 2.52 12. 3.60 
50 2.52 11. 4.00 
50 2.52 11. 4.50 
50 2.52 10. 5.00 
50 2.52 9.0 5.50 
50 2.52 9.0 6.00 
50 2.52 8.0 7.00 
50 2.52 8.0 8.00 
40 .79 6.0 8.00 
40 .79 5.0 9.00 
40 .79 5.0 9.50 
40 .79 4.0 10.0 
40 .79 4.0 12.0 
40 .79 3.5 14.0 
40 .79 3.0 16.0 
40 .79 3.0 26.0 
30 .79 3.0 30.0 
30 .79 3.0 30.0 
30 .79 2.5 35.0 
30 .79 2.5 40.0 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 . Phone 605-665-9301 
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COILFORM 
MATERIAL 

Ceramic 

Ferrite 

A·1232 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

MOLDED SHIELDED 
INDUCTORS 

MODEL IMS·5, MIL·C·15305 

FEATURES 
• Epoxy molded construction provides superior 

moisture protection 

• Meets requirements of MIL-C-15305 

• Precision performance, excellent reliability, sturdy construction 

• Wide inductance range in small package 

• Flame retardant coating 

• Electromagnetic shield - finest shield available 

• Standard inductance tolerance ± 10% 
(Special inductance tolerances available on request) 

Ind. Q. Test Freq. Ind. Q. Test Freq. 
±10"lo (/LH) Min. (Mhz) ±lO"k (/LH) Min. (Mhz) 

.10 50 25 3.90 44 7.9 

.12 51 25 4.70 44 7.9 

.15 51 25 5.60 44 7.9 

.18 50 25 6.80 50 7.9 

.22 49 25 8.20 50 7.9 

.27 47 25 10.0 50 7.9 

.33 46 25 12.0 55 2.5 

.39 44 25 15.0 45 2.5 

.47 44 25 18.0 45 2.5 

.56 43 25 22.0 45 2.5 

.68 42 25 27.0 45 2.5 

.82 40 25 33.0 45 2.5 
1.00 44 25 39.0 50 2.5 
1.20 44 7.9 47.0 50 2.5 
1.50 44 7.9 56.0 50 2.5 
1.80 44 7.9 68.0 50 2.5 
2.20 44 7.9 82.0 50 2.5 
2.70 44 7.9 100.0 50 2.5 
3.30 44 7.9 

MODEL IMS·2, Miniature 

.410 ± .020 
[10.41 ± .51] r---- 1.438±.188 -I· ., I [36.52 ± 4.78] 

~ ==9r~~~~~~t~ 
.025 ± .002 .162 ± .010 

[.635 ± .051] [4.11 ± .254] 

Ind. 
±10"lo (/LH) 

120.0 
150.0 
180.0 
220.0 
270.0 
330.0 
390.0 
470.0 
560.0 
680.0 
820.0 

1,000.0 
1,200.0 
1,500.0 
1,800.0 
2,200.0 
2,700.0 
3,300.0 

INDUCTANCE RANGE & MIL STANDARD 
INDUCTANCE RANGE CLASSIFICATION MILITARY 

FROM TO GRADE CLASS 
STANDARD 

.10fJoH .82fJoH A MS75087 

1.0fJoH 12.0fJoH A MS75088 

15.0fJoH 100,OOOfJoH A MS75089 

NOTE: Listing of Military Standard does not imply 
qualification. Contact factory for latest government 
QPL information. 

Q. Test Freq. Ind. Q. Test Freq. 
Min. (Mhz) ±lO"k (/LH) Min. (Mhz) 
55 .79 3,900.0 45 .25 
55 .79 4,700.0 45 .25 
55 .79 5,600.0 44 .25 
55 .79 6,800.0 40 .25 
55 .79 8,200.0 40 .25 
55 .79 10,000.0 40 .25 
60 .79 12,000.0 30 .079 
60 .79 15,000.0 30 .079 
60 .79 18,000.0 30 .079 
60 .79 22,000.0 27 .079 
60 .79 27,000.0 27 .079 
60 .79 33,000.0 27 .079 
45 .25 39,000.0 27 .079 
45 .25 47,000.0 23 .079 
45 .25 56,000.0 23 .079 
45 .25 68,000.0 23 .079 
45 .25 82,000.0 21 .079 
45 .25 100,000.0 18 .079 

l-- 1.500±.120 -+. .250±.010--1 
FEATURES ~I [38.10±3.05] [6.35±.25] I + 

• Epoxy molded construction provides superior -r~ 1------k--~[~911±±odg] 
moisture protection 1,0200",0015 r * 

[.508±.038] 

• Designed to meet requirements of MIL-C-15305 and applicable 
military standards listed below INDUCTANCE RANGE & MIL STANDARD 

• Precision performance, excellent reliability, sturdy construction 

• Small package for a shielded inductor 

• Flame retardant coating 

• Electromagnetic shield 

• Standard inductance tolerance ± 10% 
(Special inductance tolerances available on request) 

Ind. 
±10"10(.,.H) 

. 10 

. 12 

. 15 

. 18 

. 22 

. 27 

. 33 

. 39 

. 47 

. 56 

. 68 

. 82 

Q. Test Freq. 
Min. (Mhz) 
54 25 . 
52 25 . 
50 25 . 
49 25 . 
47 25. 
46 25 . 
44 25 . 
42 25. 
41 25. 
41 25 . 
39 25 . 
38 25 . 

Ind. 
±10"10(.,.H) 

1.0 
1.2 
1.5 
1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

Q. Test Freq. 
Min. (Mhz) 
37 25. 
40 7.9 
41 7.9 
43 7.9 
45 7.9 
48 7.9 
49 7.9 
50 7.9 
53 7.9 
54 7.9 
55 7.9 
55 7.9 

Inc. 

INDUCTANCE RANGE 

FROM TO 

CLASSIFICATION 

GRADE CLASS 

A 

A 

MILITARY 
STANDARD 

MS21426 

MS21427 

NOTE: Listing of Military Standard does not imply 
qualification. Contact factory for latest government 
QPL information. 

Q. Test Freq. Ind. Q. Test Freq. 
±10% (.,.H) Min. (Mhz) ±10% (.,.H) Min. (Mhz) 

10. 57 7.9 100. 40 2.5 
12. 36 2.5 120. 31 .79 
15. 38 2.5 150. 33 .79 
18. 40 2.5 180. 33 .79 
22. 40 2.5 220 . 35 .79 
27. 40 2.5 270. 37 .79 
33. 41 2.5 330. 40 .79 
39. 42 2.5 390 . 38 .79 
47. 44 2.5 470 . 36 .79 
56. 44 2.5 560. 36 .79 
68. 45 2.5 
82. 45 2.5 

For complete information, write or phone 
DALE ELECTRONICS, INC .• East Hiahway 50, Yankton. South Dakota 57078. Phone 605-665-9301 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1233 



1800 

MOLDED 
INDUCTORS 

MODELS 1M, MIL·C·15305 
FEATURES 

COILS, CHOKES, & INDUCTORS 

• Epoxy molded construction provides moisture protection • Wide inductance range in small package 

• Designed to meet requirements of MIL-C-15305 
and applicable military standards listed below 

• Precision performance, excellent reliability, sturdy construction 

INDUCTANCE RANGE & MIL STANDARD 

• Flame retardant coating 

• Wide range of tolerances: ±1%,±3%, 
±5%, ±10%, ±20% . 

DIMENSIONS 
INDUCTANCE RANGE 

MIL Range shown In [Numbers in brackets indicate millimeters] 
bold face CLASSIFICATION 

Model No. 
From To Grade Class 

Military 
Standard 

IM·l .10).lH 1000 ~H 

.10~H 1.00 ~H MS75083 

IM·2 1.2 iJ.H 27 f.lH A MS75084 

33 ~H 1000 ~H A MS75085 

.15 p..H 4.7 ~H B MS18130 

5.6 ~H 
IM·4 

33 ~H A MS14046 

36 ~H 240 ~H A MS90538 

270 ~H 1800 ~H 

.10~H 2.7 ~H B MS7500a 

IM·6 
3.3 ~H 27 ~H A MS75101 

33 ~H 220 ~H 

270 ~H 1000 ~H A MS90539 

IM·8 1100 ~H 3600 ~H A MS90540 

IM·9 68 ~H 150 ~H A MS14047 

IM·l0 3900 ~H 10,000 ~H A MS90541 

NOTE: Listing of Mililary Standard does not imply qualification. Contact 
factory for latest government QPL information. 

MODEL NO IM·1 MODEL NO IM·2 MODEL NO IM·4 
Test Test 

Indil-'~~ol. 
Fr:a. 

M?n. (~~Z) Indil-'~~ol. 
Frea· 

M?n. (~~z) Indi"~~ol. 
w .10 35 25.0 .10:tl0% 40 25.0 .15:t20% 
IX: .12 35 25.0 .12:tl0% 40 25.0 .22:t20% 0 .15 35 25.0 w .15:tl0% 38 25.0 .33:t20% 0 0: 
\,2 .18 35 25.0 0 .18:t10% 35 25.0 UJ .47±20% 
.J .22 30 25.0 0 .22:tl0% 33 25.0 0: .56:t20% 
0 .27 30 25.0 .27±10% 33 25.0 0 .68:tl0% 0 z .33 25 25.0 :::; . 33:tl0% 30 25.0 0 .B2±10% UJ 
I .39 25 25.0 0 .39±10% 30 25.0 ~ 1.00:tl0% a. z 

.47 25 25.0 UJ . 47:tl0% 30 25.0 1.20:tl0% 

.56 40 25.0 
I .56:tl0% 30 25.0 z 1.50:tl0% a. 

.68±10% 28 25.0 UJ 1.80:t10% .68 40 25.0 I 
.82 40 25.0 .82±10% 28 25.0 a. 2.20:tl0% 

1.00:tl0% 25 25.0 2.70:tl0% 1.0 40 25.0 
1.2 35 7.9 1.20:tl0% 25 7.9 3.30:tl0% 
1.5 40 7.9 1.50:t.l0% 28 7.9 3.90:tl0% 
1.8 40 7.9 1.80:tl0% 30 7.9 4.70:tl0% 
2.2 45 7.9 2.20:tl0% 30 7.9 5.60:tl0% 
2.7 45 7.9 2.70:tl0% 37 7.9 6.80:tl0% 
3.3 45 7.9 3.30:tl0% 45 7.9 8.20:tl0% 
3.9 50 7.9 UJ 3.90:t:10% 45 7.9 10. ±10% 
4.7 55 7.9 

0: 
4.70:tl0% 45 7.9 12. ±10% 0 w 5.6 55 7.9 0 5.60:tl0% 50 7.9 15. ±10% 0: 

0 6.8 55 7.9 z 6.80:tl0% 50 7.9 18. ±10% 
0 8.2 45 7.9 0 8.20:tl0% 55 7.9 22. ±10% 
z 10. 45 7.9 Q; 10.0 :tl0% 55 7.9 27. ±10% 0 12. 40 2.5 12.0 :t10% 45 2.5 33. :t10% Q; 15. 40 2.5 15.0 ::!:10% 40 2.5 36. :t 5% 

18. 40 2.5 18.0 :tl0% 50 2.5 39. :t 5% 
22. 45 2.5 22.0 ::t10% 50 2.5 43. :t 5% 
27. 45 2.5 27.0 ±10% 50 2.5 47. :t 5% 
33. 45 2.5 UJ 51. :t 5% 33.0 ±10% 45 2.5 0: 39. 45 2.5 39.0 ±10% 45 2.5 0 56. :t 5% 
47. 45 2.5 47.0 ±10% 45 2.5 0 62. :t 5% 
56. 45 2.5 56.0 ::t10% 45 2.5 z 68. :t 5% 
68. 45 2.5 0 75. :t 5% 68.0 :t10% 50 2.5 Q; 82. 45 2.5 82.0 ±10% 50 2.5 82. :t 5% 

100. 45 2.5 UJ 91. :t 5% 0: 100. :t10% 50 2.5 
120. 35 .79 0 120. :t10% 30 .79 100. :t 5% 
150. 35 .79 0 150. :t10% 30 .79 110. :t 5% 

UJ UJ 120. 5% 0: 180. 35 .79 !:: 180. :t10% 30 .79 :t 
0 220. 35 .79 0: 220. ±10% 30 .79 130. :t 5% 
0 270. 35 .79 0: 270. ±10% 30 . 79 150. :t 5% 
UJ 

330. 35 .79 
UJ 

330. ±10% 30 . 79 160. :t 5% !:: u.. 
0: 390. 35 .79 390. ±10% 30 . 79 180. :t 5% 

200. 5% 0: 470. 35 .79 470. ±10% 30 . 79 :t 
UJ 220. 5% u.. 560. 35 .79 560. ±10% 30 . 79 :t 

680. 35 .79 680. ±10% 30 .79 240. :t 5% 
820. 35 .79 820. ±10% 30 .79 270. :t 5% 

1000. 35 .79 1000. ±10% 30 .79 300. :t 5% 
330. :t 5% 

Model No. A B 

IM-l 
MAX. .086 [2.18] .210 [5.33] 

MIN. .070 [1.78] .190 [4.83] 

IM-2 
MAX. .105 [2.67] .260 [6.60] 

MIN. 0.85 [2.16] .240 [6.10] 

IM-4 
MAX. .165[4.19] .385 [9.78] 

MIN. .145 [3.68] .365 [9.27] 

IM-6 
MAX. .200 [5.08] .450 [11.4] 

MIN. .180 [4.57] .430 [10.9] 

IM·8 
MAX. .225 [5.72] .570 [14.5] 

MIN. .205 [5.21] .550 [14.0] 

IM·9 
MAX. .260 [6.60] .570 [14.48] 

MIN. .240 [6.10] .550 [13.97] 

IM·l0 
MAX. .250 [6.35] .750 [19.0] 

MIN. .230 [5.84] .730 [18.5) 

Test Test 
Frea· 

M?n. (~Z) In~~~)Tol Q ria· 
Min. (Mhz) 

50 25.0 360. :t 5% 65 .79 
50 25.0 390. :t 5% 65 .79 
45 25.0 430. :t 5% 65 .79 
45 25.0 '0 470. :t 5% 65 .79 
50 25.0 " 510. :t 5% 65 .79 
50 25.0 " 560. :t 5% 65 .79 c: 
50 25.0 ~ 620 . :t 5% 65 .79 
50 25.0 ~ 680. :t 5% 55 .79 
33 7.9 UJ 750 . :t 5% 55 .79 
33 7.9 0: 820. :t 5% 55 .79 
33 7.9 0 910. 5% 55 .79 0 :t 
33 7.9 1000. :t 5% 55 .79 
33 7.9 z 1100. 5% 30 .25 0 :t 
33 7.9 Q; 1200. :t 5% 30 .25 
33 7.9 1300. :t 5% 30 .25 
33 7.9 1500. :t 5% 30 .25 
45 7.9 1600. :t 5% 30 .25 
50 7.9 1800. + 5% 30 .25 
50 7.9 MODEL NO. IM·6 
55 7.9 .10:::t:10% 55 25.0 
65 2.5 .12:tl0% 55 25.0 
65 2.5 .15±10% 55 25.0 
75 2.5 .18±10% 55 25.0 
75 2.5 .22:tl0% 50 25.0 
60 2.5 

UJ 
.27:tl0% 50 25.0 a: 

65 2.5 0 .33:tl0% 50 25.0 
60 2.5 0 .39±10% 50 25.0 
60 2.5 0 .47:tl0% 50 25.0 :::; 
60 2.5 0 .56±10% 50 25.0 
55 2.5 z .68±10% 45 25.0 
55 2.5 UJ .B2±10% 40 25.0 I 
55 2.5 a. 1.00:tl0% 40 25.0 
55 2.5 1.20:tl0% 30 7.9 
55 2.5 1.50:tl0% 30 7.9 
55 2.5 1.80:tl0% 30 7.9 
50 2.5 2.20:tl0% 30 7.9 
50 2.5 2.70+10% 30 7.9 
50 2.5 3.30±10% 30 7.9 
60 . 79 3.90:tl0% 30 7.9 
65 .79 4.70:tl0% 30 7.9 
65 .79 5.60:tl0% 30 7.9 
65 .79 UJ 6.80:tl0% 30 7.9 
65 .79 0: 8.20:tl0% 30 7.9 
65 .79 0 

10.0 :tl0% 30 7.9 
65 .79 

0 
z 12.0 :tl0% 50 2.5 

65 .79 0 15.0 :tl0% 55 2.5 
65 .79 Q; 18.0 :tl0% 60 2.5 
65 .79 22.0 ±10% 60 2.5 
65 .79 27.0 ±10%~ 65 2.5 
65 .79 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 . Phone 605c665-9301 

A'1234 For manufacturers' sales offices, see yellow pages 

1800 

C 0 
1.62 [41.15] .0215 [0.546] 

1.38 [35.05] .Q185 [0.470] 

1.626 [41.30] .0215 [0.546] 

1.250 [31.75] .0185 [0.470] 

1.625 [41.28] .027 [0.686] 

1.250 [31.75] .023 [0.584] 

1.625 [41.28] .027 [0.686] 

1.250 [31.75] .023 [0.584] 

1.625 [41.28] .030 [0.762] 

1.250 [31.75] .026 [0.660] 

1.625 [41.28] .027 [0.69) 

1.250 [31.75] .023 [0.58] 

1.625 [41.28] .034 [0.864] 

1.250 [31.75] .030 [0.762] 

Test 

Indi"~~ol. 
Frea· 

Q L& 
Min. (Mhz) 

33.0 ±10% 75 2.5 
39.0 ±10% 75 2.5 
47.0 ±10% 75 2.5 
56.0 ±10% 75 2.5 
68.0 ±10% 75 2.5 
82.0 ±10% 75 2.5 

100. ±10% 65 2.5 
120. ±10% 65 .79 
150. ±10% 65 .79 
180. ±10% 65 .79 

w 220. ±10% 65 .79 0: 
0 270. :t 5% 65 .79 

300. 5% 65 .79 0 :t 
z 330. :t 5% 65 .79 
0 360. :t 5% 65 .79 
Q; 390. :t 5% 65 .79 

430. :t 5% 65 .79 
470. :t 5% 65 .79 
510. :t 5% 65 .79 
560. :t 5% 65 .79 
620. :t 5% 60 .79 
680. :t 5% 60 .79 
750. :t 5% 60 .79 
820. :t 5% 60 .79 
910. :t 5% 60 .79 

1000. :t 5% 60 .79 
MODEL NO. IM-8 

1100. :t 5% 60 .25 
1200. :t 5% 60 .25 
1300. :t 5% 60 .25 
1500. :t 5% 65 .25 UJ 

0: 1600. :t 5% 65 .25 
0 1800. :t 5% 65 .25 
0 2000. :t 5% 65 .25 
z 2200. :t 5% 70 .25 
~ 2400. :t 5% 70 .25 

2700. :t 5% 70 .25 
3000. :t 5% 70 .25 
3300 . :t 5% 70 .25 
3600. :t 5% 70 .25 

MODEL NO. IM·9 
68 . ±10% 70 2.5 

zUJ 82 . ±10% 65 2.5 00: 100 . ±10% 65 2.5 0:0 
-0 120 . ±10% 75 .79 

150 . ±10% 75 .79 
MODEL NO. IM·10 

3900. ± 5% 80 .25 
4300. :t 5% 80 .25 

UJ 4700. :t 5% 80 .25 
0: 5000. :t 5% 80 .25 
0 5600. :t 5% 80 .25 0 6200. :t 5% 80 .25 z 
0 6800. :t 5% 80 .25 
Q; 7500. :t 5% 80 .25 

8200. :t 5% 80 .25 
91'00. :t 5% 80 .25 

10,000. :t 5% 80 .25 

EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

• Equivalent in quality to molded chokes at a lower price [Numbers in brackets indicate millimetersJ 

MODEL A (Max) B(Max) C(Max) D • Epoxy coating is more durable than lacquer coated models, 
yet is priced comparably IR-2 .260 [6.60J .120 [3.05] .330 18.38] .0200 ± .0015 [.508 ± .038] 

• Uniform coating is excellent for automatic insertion IR-4 .385 [9.78] .180 [4.57] .440 [11.18] .025±.002 [.635±.051J 

• Excellent environmental characteristics MODEL NO. IR·4 

• Flame-retardant coating • Color band identification Ind. Q. Test Freq. Ind. Q. Test Freq. 

• Wide range of tolerances: ± 1%, ± 3%, ± 5%, 
(jLh) Tol. Min. L&Q(Mhz) (,.h) Tol. Min. L&Q(Mhz) 

.15 ±20% 50 25.0 75.0 ± 5% 55 2.5 ±10%, ±20% 

.22 ±20% 50 25.0 82.0 ± 5% 50 2.5 

• Wide temperature range ( - 55°C to + 105°C) .33 ±20% 45 25.0 91.0 ± 5% 50 2.5 
.47 ±20% 45 25.0 100.0 ± 5% 50 2.5 
.56 ±10% 50 25.0 110.0 ± 5% 60 .79 

MODEL NO. IR·2 .68 ±10% 50 25.0 120.0 ± 5% 65 .79 

Q Test Freq. Ind. Q. Test Freq. .82 ±10% 50 25.0 130.0 ± 5% 65 .79 
Ind. 1.00 ±10% 50 25.0 150.0 ± 5% 65 .79 
(,.h) Tol. Min. L&Q(Mhz) (,.h) Tol. Min. L&Q(Mhz) 

1.20 ±10% 33 7.9 160.0 ± 5% 65 .79 
.10 ±10% 40 25.0 12.0 ±10% 45 2.5 1.50 ±10% 33 7.9 180.0 ± 5% 65 .79 
.12 ±10% 40 25.0 15.0 ±10% 40 2.5 1.80 ±10% 33 7.9 200.0 ± 5% 65 .79 
.15 ±10% 38 25.0 18.0 ±10% 50 2.5 2.20 ±10% 33 7.9 220.0 ± 5% 65 .79 
.18 ±10% 35 25.0 22.0 ±10% 50 2.5 2.70 ±10% 33 7.9 240.0 ± 5% 65 .79 
.22 ±10% 33 25.0 27.0 ±10% 50 2.5 3.30 ±10% 33 7.9 270.0 ± 5% 65 .79 
.27 ±10% 33 25.0 33.0 ±10% 45 2.5 3.90 ±10% 33 7.9 300. ± 5% 65 .79 
.33 ±10% 30 25.0 39.0 ±10% 45 2.5 4.70 ±10% 33 7.9 330. ± 5% 65 .79 
.39 ±10% 30 25.0 47.0 ±10% 45 2.5 5.60 ±10% 45 7.9 360. ± 5% 65 .79 
.47 ±10% 30 25.0 56.0 ±10% 45 2.5 6.80 ±10% 50 7.9 390. ± 5% 65 .79 
.56 ±10% 30 25.0 68.0 ±10% 50 2.5 8.20 ±10% 50 7.9 430. ± 5% 65 .79 
.68 ±10% 28 25.0 82.0 ±10% 50 2.5 10.0 ±10% 55 7.9 470. ± 5% 65 .79 
.82 ±10% 28 25.0 100.0 ±10% 50 2.5 12.0 ±10% 65 2.5 510. ± 5% 65 .79 

1.00 ±10% 25 25.0 120. ±10% 30 .79 15.0 ±10% 65 2.5 560. ± 5% 65 .79 
1.20 ±10% 25 7.9 150. ±10% 30 .79 18.0 ±10% 75 2.5 620. ± 5% 65 .79 
1.50 ±10% 28 7.9 180. ±10% 30 .79 22.0 ±10% 75 2.5 680: ± 5% 55 .79 
1.80 ±10% 30 7.9 220. ±10% 30 .79 27.0 ±10% 60 2.5 750. ± 5% 55 .79 
2.20 ±10% 30 7.9 270. ±10% 30 .79 33.0 ±10% 65 2.5 820. ::t 5% 55 .79 
2.70 ±10% 37 7.9 330. ±10% 30 .79 36.0 ± 5% 60 2.5 910. ± 5% 55 .79 
3.30 ±10% 45 7.9 390. ±10% 30 .79 39.0 ± 5% 60 2.5 1000. ± 5% 55 .79 
3.90 ±10% 45 7.9 470. ±10% 30 .79 43.0 ± 5% 60 2.5 1100. ± 5% 30 .25 
4.70 ±10% 45 7.9 560. ±10% 30 .79 47.0 ± 5% 55 2.5 1200. ± 5% 30 .25 
5.60 ±10% 50 7.9 680. ±10% 30 .79 51.0 ± 5% 55 2.5 1300. ± 5% 30 .25 
6.80 ±10% 50 7.9 820. ±10% 30 .79 56.0 ± 5% 55 2.5 1500. ± 5% 30 .25 
8.20 ±10% 55 7.9 1000. ±10% 30 .79 62.0 ± 5% 55 2.5 1600. ± 5% 30 .25 

10.0 ±10% 55 7.9 68.0 ± 5% 55 2.5 1800. ± 5% 30 .25 

MODELS IRF·1 and IRF.'~3_"_,,,_~,_,~"-",,_"-------_"4.il.~~""~~'"""''''~~'·" I_A T 1.250 Min.l1.625 Max. 

FEATURES ~, ____ !'~ ___ ~_2~_----+_ 
• Superior electrical specifications T ~ ~ 

High Q &SRF, Low DC resistance, High rated DC current Lo \---c 

• Available in bulk, ammo and reel pack per EIA RS-296 

• Flame-retardant coating • Color band identification 

[Numbers in brackets indicate millimeters] 

Dale 
Type 

Dim. A Dim B. Dim. C 
(Max.) (Max.) (Max.) Dim. D 

• Wide inductance range: .1OJ-Lh to 1000J-Lh IRF-l .260 [6.60] .110 [2.79J .33018.38J .0200±.0015 [.508± .038] 

• Uniform coating is excellent for automatic insertion IRF-3 .385 [9.78] .165 [4.19] .410 [10.41J .025±.0021.635± .051] 

MODEL NO. IRF·1 MODEL NO. IRF·3 

Ind. Q Test Freq. Ind. Q. Test Freq. Ind. Q. Test Freq. Ind. Q Test Freq. 
(".h) Tol. Min. L & Q (Mhz) (".h) Tol. Min. L&Q(Mhz) (".h) Tol. Min. L& Q(Mhz) (".h) Tol. Min. L & Q (Mhz) 

.10 ± 20% 40 25.0 10. ± 10% 50 7.9 . 22 ± 20% 55 25.0 18 . :±: 10% 65 2.5 

.12 ± 20% 40 25.0 12. ::±: 10% 50 2.5 . 27 ± 20% 55 25.0 22 . ± 10% 60 2.5 

.15 ± 20% 40 25.0 15. ± 10% 50 2.5 . 33 t. 20% 55 25.0 27 . ± 10% 55 2.5 

.18 ± 20% 40 25.0 18. ± 10% 50 2.5 . 39 ± 20% 55 25.0 33 . :±: 10% 55 2.5 

.22 ± 20% 40 25.0 22. ::±:10% 50 2.5 .47 ± 20% 55 25.0 39 . :±: 10% 50 2.5 

.27 :±: 20% 40 25.0 27. ::±: 10% 50 2.5 . 56 :±: 20% 55 25.0 47 . ± 10% 45 2.5 

.33 ± 20% 40 25.0 33. :±: 10% 50 2.5 . 68 ± 20% 55 25.0 56 . :±: 10% 40 2.5 

.39 ± 20% 40 25.0 39. :±:10% 50 2.5 . 82 :±: 20% 55 25.0 68 . :±:10% 40 2.5 

.47 ± 20% 40 25.0 47. :±: 10% 60 2.5 1.0 ± 10% 55 25.0 82. :±: 10% 35 2.5 

.56 ± 20% 40 25.0 56. :±: 10% 60 2.5 1.2 ± 10% 50 7.9 100. :±: 10% 30 2.5 

.68 ± 20% 40 25.0 68. :±: 10% 60 2.5 1.5 ± 10% 50 7.9 120. :±:10% 70 .79 

.82 ± 20% 40 25.0 82. :±: 10% 60 2.5 1.8 ± 10% 55 7.9 150. :±: 10% 70 .79 
1.0 ±10% 50 25.0 100. :±: 10% 60 2.5 2.2 ± 10% 55 7.9 180. ± 10% 70 .79 
1.2 ±10% 50 7.9 120. ± 10% 60 .79 2.7 ± 10% 60 7.9 220. ±10% 70 .79 
1.5 ± 10% 50 7.9 150. :±: 10% 60 .79 3.3 ±10% 65 7.9 270. ± 10% 70 .79 
1.8 ±10% 50 7.9 180. :±: 10% 60 .79 3.9 :±: 10% 65 7.9 330. ± 10% 70 .79 
2.2 ±10% 50 7.9 220. ± 10% 60 .79 4.7 ± 10% 70 7.9 390. ±10% 65 .79 
2.7 ±10% 50 7.9 270. ± 10% 60 .79 5.6 ±10% 70 7.9 470. ±10% 65 .79 
3.3 ±10% 50 7.9 330. ± 10% 60 .79 6.8 ± 10% 75 7.9 560. :±: 10% 65 .79 
3.9 ±10% 50 7.9 390. :±: 10% 60 .79 8.2 ± 10% 80 7.9 680. :±: 10% 65 .79 
4.7 ±10% 50 7.9 470. ± 10% 60 . 79 10 . :±: 10% 85 7.9 820. ±10% 65 .79 
5.6 ± 10% 50 7.9 560. ± 10% 60 .79 12. :±: 10% 75 2.5 1000. ± 10% 65 .79 
6.8 ± 10% 50 7.9 680. ± 10% 60 .79 15. :±: 10% 70 2.5 
8.2 ±10% 50 7.9 820. ± 10% 60 .79 

1000. ± 10% 60 .79 

For complete information, write or phone 
DALE ELECTRONICS. INC .• East HiQhway 50, Yankton, South Dakota 57078. Phone 605-665-9301 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1235 



1800 COILS, CHOKES, & INDUCTORS 

MODELS TE & TD 

FEATURES 

• Choice of encapsulated (TE) or dipped (TD) styles 

• TE style designed to meet the requirements of MIL-T-27, 
Type TF5S20ZZ. TD style combines low cost with excellent 
performance in commercial applications. 

• High Q and wide selection of Q vs frequency ranges in one small 
package. Large number of standard inductance values. 

SPECIFICATIONS 
ELECTRICAL 
Tolerance: 

f r~l--F===-
ADia. --:.-- TE SEAlES 
Max, ---- 0 

L U i===*=====r-

~M~X~M9n~ 
TE-2, TO-2 = ±1% > 2mH, ±2% = 0.05mH to 2.0mH 
TE-3, TO-3 = ±1% > 2mH, ±2% 154/AH to 2.0mH, ±5% < 150/AH 

F Dia. 

I 

TOSERIES I 
~~ Lmtf 
~BL 

Max 

1800 

'--11 

II -----. I .375 ± .125 
C [9.53 ± 3181 

Min. ~ 

W 
F Min. Dia. 

TE-4, TO-4 = ±1% > 2mH, ±2% < 2mH DIMENSIONS [Numbers in brackets indicate millimeters] 
TE-5, TO-5= ±1% > 2mH, ±2% < 2mH 

Insulation Resistance: 1000 Megohms minimum TYPE A B C 0 E F G 

Dielectric Strength: 1000 Volts minimum (TE) TE~2 
.437 .270 1.00 .020 .300 

500 Volts minimum (TO) 
[11.10] [6.86] 125.40] [0.51] [7.62[ 

TD~2 
.437 .250 2.00 

MECHANICAL [11.10J [6.35] [50.80] 

Terminal Strength: 2 lb. pull test (TE) 
TE~3 .685 .385 1.00 .025 .500 .093 .250 

Vibration: Per MIL-T-27 (TE) 
[14.86] [9.78] [25.40] [0.64J [12.70J [2.36] [6.35] 

Shock: Per MIL-T"27 (TE) TD~3 
.685 .320 3.0 .125 

[14.86J [8.13J [76.20J [3.18] 

Weight: TE-2 = 2 grams TO-2 = 1.6 grams typo 
1.062 .500 1.00 .032 .900 .120 .450 

TE-3 = 5.1 grams TO-3 = 4.9 grams typo TE~4 [26.97] [12.70J [25.40J [0.81] [22.86J [3.05] [11.43] 

TE-4 = 20 grams TO-4 = 17 grams typo 
1.062 .437 4.0 .220 

TE-5 = 53 grams TO-5 = 52 grams typo TD~4 [26.97] [11.10] [101.61 [5.59] 

MATERIAL TE~5 
1.32 .725 1.00 .032 1.00 .144 .50 

[33.53] [18.42] [25.401 [0.81] [25.40[ [3.66J [12.70] 
Encapsulant: Epoxy (TE) 

1.32 .688 6.00 :220 
Coating: Vinyl (TO), non-flammable, abrasion and TD~5 [33.53] [17.48] (142.41 [5.59] 

moisture resistant. Resists most cleaning agents. 
(Consult factory for chemicals which may be used.) INDUCTANCE RANGES 

Standard Terminals: Tinned copper (TE); Stranded, T.C. TE-2 TE-3 TE-4 
tinned copper, Teflon insulated (TO) AVAIL. T0-2 TO-3 TO-4 

Gauge: TE-2 = 24AWG TO-2 = 30AWG 00 50fLH to 10mH 50fLH to 15mH 150fLH to 20mH 
TE-3 = 22AWG TO-3 = 26AWG 

03 470fLH to 120mH 500fLH to 1H 1mH to 2H 
TE-4 = 20AWG TO-4 = 24AWG 
TE-5 = 20AWG TO-5 = 24AWG 04 1mH to 250mH 1mH to 4H 2mH to 7.5H 

TEMPERATURE COEFFICIENT CODE (APPLIES TO CORE ONLY) 

DALE TYPES 

TE-2 TE-3 TE-4 TE-5 
T.C. TEMPERATURE 

COEFF[CIENT 
TEMPERATURE 

RANGE 
T.e. AVAILABILITY 

CODE 
TO-2 T0-3 TO-4 TO-5 00 03 04 

X X X X TA o ± 1% ~55°C to + 125°C X X 

X X T8 o ± 0.1% + 13°C to +35°C X X 

X X X X TO o ± 0.1% O°C to +55°C X X 

X X TE o ± 0.15% O°C to +55°C X 

X X X TL* +40 to +110 PPMrC ~55°C to +25°C 
+85 to +185 PPMrC +25°C to +85°C X 

X X X X TM o ± 0.25% ~65°C to +125°C X X 

X X X X TR 50 PPMrc (Typical) ~ 65°C to + 125°C X 

X X X X TW o ± 0.25% ~55°C to +85°C X X 

'Inverse of typical Temperature Coefficient of polystyrene capaCitor. 

For complete information, write orphone 
DALE ELECTRONICS, INC_, East Highway 50, Yankton, South Oakota 57078 • Phone 605-665-9301 

A·1236 For manufacturers' sales offices, see yellow pages 

TE-5 
T0-5 

1mHt0100mH 

5mHto 2H 

10mH to 20H 

EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

DC RESISTANCE AND SELF RESONANT FREQUENCIES 
(Typical Values) 

TE·2, TD-2 

INDUCTANCE ___ D_C_R_ES_IS_T_A_NC_E_(O_h_m_S_) ____ SE_L_F-_R_ES_O_N_AN_T_F_R_EQ_U_EN_C_IE_S_(_M_HZ_)_ 

(mH) QO Q3 Q4 QO Q3 Q4 

0.050 1.9 10 

0.100 2.7 7 

0.330 7.7 3.1 

0.470 9.3 2.3 2.5 2.4 

1.00 26 4.2 2.3 1.4 1.2 2.0 

3.30 79 9.7 5.4 .70 .79 .95 

10.0 251 31 18 .34 .40 .43 

33.0 118 54 .18 .21 

100 408 227 .06 .10 

250 450 .05 

TE·3, TD·3 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE------------------------

QO Q3 Q4 QO Q3 Q4 

50.0 I'H .68 7.6 

1.0 5.1 

3.3 2.9 

1.00mH 6.9 1.5 .82 1.4 1.1 1.0 

3.30 mH 24 4.1 2.3 .79 .57 .55 

10.0 mH 84 14 5.9 .40 .29 .25 

15.0 mH 106 17 9.1 .34 .24 .21 

33.0 mH 40 18 .14 .12 

100. mH 138 58 .080 .077 

330. mH 555 220 .040 .038 

1.0 H 1500 670 .021 .019 

4.00 H 2700 .009 

TE·4, TD·4 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE-----------------------

QO Q3 Q4 QO Q3 Q4 

.54 2.6 

1.00 mH 2.8 .70 1.0 .75 

2.00 mH 5.5 1.4 .78 .64 .54 .45 

10.0 mH 27 4.9 2.5 .24 .21 .18 

20.0 mH 54 9.6 5.0 .18 .15 .13 

100. mH 56 23 .059 .051 

1.00 H 570 260 .016 .014 

2.00 H 1200 520 .013 .011 

7.5 H 2000 .004 

TE·5, TD·5 

DC RESISTANCE (Ohms) SELF-RESONANT FREQUENCIES (MHz) 
INDUCTANCE-----------------------

QO 00 ~ QO 00 ~ 

1.00 mH 1.8 .80 

3.30 mH 5.2 .44 

5.00 mH 6.5 1.8 .33 .32 

10.00 mH 13 2.4 1.7 .21 .20 .15 

33.00 mH 49 8.8 3.9 .12 .11 .086 

100.00 mH 133 27 11 .061 .057 .044 

330.00 mH 80 44 .032 .024 

1.00 H 222 121 .016 .012 

2.00 H 475 217 .012 .008 

1O.00-'-H:....... __________ l.::..30:..:0 ___________ ._00_3_ 

20.00 H 2400 .002 

SAMPLE PART NUMBER TE-X 
TD-X 

DALE SIZE 

QO 
QTYPE 

INDUCTANCE VS D.C. BIAS 
INDUCTANCE VS A.C. EXCITATION 

TE.2,11).2 

~ -5 
Z 
C( 
:I: 
u -10 ... 
u z 
:! -15 
u 
::> 
Q 

!: -20 

#. 

-25 

... 
'" -5 z 
C( 
:I: 
(.) -10 ... 
u z 
C( 
~ -15 
::> 
Q 

!: -20 
#. 

25 

·5 

... 
~ -5 

~ 
u 
1.1.1 -10 
u z 
C( 

t -15 
::> 
Q 

~ -20 
#. 

.. 25 

+5 

~ -5 
Z 
C( 
:I: 
u .. 10 ... 
u z 
C( 
t; -15 

is 
!: -20 

#. 

-25 

TR 
T.C. CODE 

III 

-..;;; rl~ 

EFFECT 1\ 
'\ 

,\ Q4 \ 
\\ Q3 

D.C. EFFECT 
\ II QD 

II 

\ C. EFFECT 

\ I L 
Q~ Q3 

\ II 

II 
10 lOa 1000 10,000 

INDUCTOR CURRENT IN MA X VINDUCTANCE IN mH 
TE.3, TI).3 

f--

t'-" "'-
.. \ ~3 Q4-f\ D.C . 

\ \ A.C. EFFECT EFFECT 

111111 QO 

111111 
D.C. EFFECT 

Q4 I I 

-l ~-- -

--
II 

II 
10 100 1000 10,000 

INDUCTOR CURRENT IN MA X VlNOUCTANCE IN mH 
TE·4, TI).4 

I 1111 -
00 I III 

- r- . 
t-!lC EFFEC 

--...;:~ \ 
04 

\ 
- 1-- \ \ 

Q3 
AC EFFECT 

DC EfFECT 

I 04 03 

I II II 
I II ~ I 

10 100 1000 to.OOO 

INDUCTOR CURRENT IN MA X VINDUCTANCE IN mH 
TE·S, TI).5 

II 
II - 0 IQID 

\' D.C. EFFE T 

\ I\A.c. EFF C 

\ \1 
D.C. \ Q3Q4 

EFFECT \ 
\ 
I 

\ 
\ 

Q4 Q3 

10 100 1000 10,OOQ 
INDUCTOR CURRENT IN MA X VINDUCTANCE IN mH 

5mH 
INDUCTANCE 
in J.LH, mH or H 

1.0 
% TOLERANCE 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078- Phone 605-665-9301 

EEM 1988 For manufacturers' sales offices, see yellow pages A-1237 



1800 

MODEL 

IH 

IHA 

IHD·1 
IHD·3 

IHB 

IHM·2 

A·1238 

COILS, CHOKES, & INDUCTORS 

HIGH CURRENT 
FILTER INDUCTORS 

FEATURES 

FEATURES 

• Printed circuit mounting 

• Pre-tinned leads 

TYPICAL APPLICATIONS 

DIMENSIONS 

~ '0.875 [22.231-j 

'062~1 /J I r 
1 [25.401 ± 118 [3.181 

~ "D" Leads Tinned to 
I" *.500 [12:70]1 within 1/8 [3.18] of Body 

1800 

SCHEMATIC 

311 

Noise filtering for switching regulators, 
power amplifiers, power supplies and 
SCR or Triac control circuits. *Dimensions shown represent ModellH·3 which is one of 24 available models 

with current ratings from 5 to 24 amps. For complete information, 

FEATURES 

• Printed circuit mounting 

• Pre-tinned leads 

• Low cost construction 

• For use with switching power supplies 

• Protected by polyolefin sleeve 

FEATURES 

• Printed circuit mounting (axial leads) 

• Protected by polyolefin sleeve 

• Pre-tinned leads 

• High saturation bobbin used allowing high 
inductance with low DC resistance 

contact lactory or write lor a Magnetic Components Catalog. 

SCHEMATIC 

311 

=T ,.47; 112.06J 

*Dimensions shown represent Mode11HA-101 which is one of 20 
models available with current ratings from 1.4 to 9.3 amps. 

MODEl.. A 
(Max.) 

B 
(Max.) 

• Inductance: Measured at 1 KHz with no DC current IHD-1 .250 [6.35] .650 [16.51] 

• Temperature Range: -55°C to +105°C 

FEATURES 

• Printed circuit mounting 

• Wide range of inductance and current ratings 

• Pre-tinned leads 

• Optional insulating covering and printing 
available at additional cost 

• Inductance: Measured at 1 KHz with no 
DC current 

• Temperature Range: - 55°C to + 130°C 

FEATURES 

IHB-1 

IHB·2 

IHB·3 

IHB-4 

IHB-5 

IHB·6 

·Totally encapsulated using a potted flame-resistant shell 

• Pre-tinned leads • Printed circuit mounting 

• Designed to meet MIL-T-27 specifications 

• Inductance: Measured at 1 KHz with no DC current 

IHD-3 .453 [11.51] .900 [22.86] 

B C D 
(Max.) (Max.) (Max.) 

.660 [16.76] .840 [21.34] .162 [4.11] .115 [2.92] 

.825 [20.95] .840 [21.34] .162 [4.11] .115 [2.92] 

1.100 [27.94] .840 [21.34] .162 [4.11] .115 [2.92] 

1.600 [40.64] 1 :030 [26.16] .250 [6.35] .175 [4.44] 

1.600 [40.64] 1.450 [36.83] .250 [6.35] .175 [4.44] 

2.000 [50.80] 1.500 [38.10] .330 [8.38] .160 [4.06] 

.500-.015 
l---l.QOOc<: 015 112.7+0,3811 

QI [25'CO'381]-i--rM"'q f-c----I, - .150[381] 

11,4'2.21,. I·171 
, '~ , 

020 Min. Typ 
250::.015 [0.508J ....j~ I. 

[6.352:0.381J 
SOQ:!..015 

• Insulation Strength: 10 Megohms minimum [12.7!:O.3811 --'- [~~2!:::.gOo12~;a 

• Temperature Rating: Continuous operation at 
temperatures between -55°C and +125°C 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 1800 

r-::: ~ HIGH CURRENT 
~AL~ FILTER INDUCTORS 

MODEL IHY 
FEATURES 

[Numbers in brackets indicate millimeters] 

STYLE 1 

• Printed circuit mounting 

• Low cost construction 

STYLE 2 FAh 
125 8 8 

rr-- A~ll-r 

125 .~--. 8 ti • Designed for use with switching power supplies 
[3.18JMax. I 

I ~ 

• Pre-tinned leads 
.75 [19.0) 

TlNNEDL:~IT·71 

E Di.. __ D --.. J 
(3.181:;_~ ~!! 

.75 {l9.01 1 .. TI~N~~L ~i7j c 
• Epoxy coated for durability and reliability 

MECHANICAL SPECIFICATIONS 
A B C 

MODEL STYLE (Max.) ±.050 [1.27] ± .062 [1.57] 

IHV-15-5OO 2.45 [62.2] 1.45 [36.8] .98 [24.9] 

IHV-20-200 2.45 [62.2] 1.45 [36.8] .98 [24.9] 

IHV-28-60 2.45 [62.2] 1.02 [25.9] .77 [19.6] 

IHV-30-150 2.45 [62.2] 1.65 [41.9] 1.08 [27.4] 

IHV-40-39 2.45 [62.2] 1.15 [29.2] .82 [20.8] 

IHV-45-92 2.55 [64.8J 1.92 [48.8] 1.21 [30.7] 

IHV·5Q-50 2.55 [64.8J 1.57 [39.9] 1.05 [26.7] 

IHV-6Q-24 2.45 [62.2J 1.27 [32.3J .89 [22.6J 

D 
±.082 [1.57) 

1.95 [49.6] 

2.10 [53.3] 

E 
(Dla.) 

.OB2 [2.0B] 

.102 [2.59] 

.102 [2.59] 

.129 [3.28] 

.129 [3.28] 

.162 [4.11] 

.162 [4.11] 

.162 [4.11] 

TYPICAL 
WEIGHT (Grams) 

305 

310 

160 

470 

210 

650 

420 

270 

- E Dill. 

ELECTRICAL SPECIFICATIONS 
DC SELF-RESONANT 

INDUCTANCE* CURRENT RESISTANCE FREQUENCY 
MDDEL ±10% (Max.) (Max.) (Min.) 

IHV·15-500 500 "h 15 amps .0500 O.B MHz 

IHV-20-200 200 "h 20 amps .02111 1.2 MHz 

IHV-2B-60 60 "h 28 amps .OOBS[} 1.9 MHz 

IHV-30-150 150 "h 30 amps .0130 2.1 MHz 

IHV-40-39 39 "h 40 amps .004811 2.5 MHz 

IHV-45-92 92 "h 45 amps .007S[} 2.9 MHz 

IHV-50-50 50 "h 50 amps .0045!1 3.1 MHz 

IHV-60-24 24 "h 60 amps .002s[} 5.7 MHz 

*WiII not decrease more than 10% at rated current. 

GET INFORMATION ON DALE'S COMPLETE MAGNETICS LINE 
These pages show only a portion of Dale's greatly expanded magnetics line. We can help 

you accelerate product development and production with a wide range of standard and 
custom components including filter inductors, toroids, bobbins, air cores, E-cores, pot cores, 
slug cores, laminated inductors and switch mode magnetics. Surface mounted versions can 
be provided for many of these devices. 

For complete technical information, WRITE FOR THE NEW DALE MAGNETICS CATALOG 
or get immediate assistance by contacting the factory or your local Dale representative. 

DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

DALE REPRESENTATIVES CAN SOLVE YOUR MAGNETICS PROBLEMS 

DALE AUTHORIZED U.S. CUSTOMER REPRESENTATIVES 

AL Huntsville (JWL Associates, Inc.) ....................... (205) 883-1712 NJ (Northern) Fairlawn (Kaelber & Mack) (See Commack, NY) 
AZ Tempe (Dale Sales Office) ................................ (602) 966-0291 NM (See Arizona) 
CA Los Alamitos (Reed Electronic Marketing) ........... (213) 598-6676 NY Commack (Kaelber & Mack) ............................. (516) 499-2924 
CA Redwood City (James S. Heaton Co.) ................. (415) 367-9000 NY Liverpool (Dale Sales Office) ............................ (315) 457-1401 
CA San Diego (Vishay San Diego District Office) ....... (619) 690-5112 NC Charlotte (JWL Associates, Inc.) ........................ (704) 541-5750 
CO Colorado Springs (Dale Sales Office). . ........... (719) 593-7529 NC Raleigh (JWL Associates, Inc.) .......................... (919) 787-4826 
CO Loveland (Dale Sales Office) ............................ (303) 667-7500 OH Cincinnati (Scott Electronics, Inc.) ...................... (513) 791-2513 
CT (See New York) OH Cleveland (Scott Electronics, Inc.) ...................... (216) 473-5050 
DC (See Maryland) OH Dayton (Scott Electronics, Inc.) ......................... (513) 294-0539 
DE (See Pennsylvania) OH Reynoldsburg (Scott Electronics, Inc.) ................ (614) 863-1281 
FL Coral Springs (Graham Associates, Inc.) ............. (305) 755-6733 OK (See Texas) 
FL Palm Beach Gardens (Graham Associates, Inc.) ... (407) 622-4049 OR Beaverton (LD Electronics) ............................... (503) 684-8221 
FL Melbourne (Graham Associates, Inc.) ... (407) 773-6631 PA Horsham (TMI) . . .. ........ (215) 441-4300 
FL Winter Garden (Graham Associates, Inc.) ............ (407) 656-9369 SC (See North Carolina) 
GA Atlanta (JWL Associates, Inc.) ........................... (404) 320-7643 TN (See North Carolina) 
10 (See Colorado) TX Dallas (Edward F. Aymond Company) ................ (214) 826-7620 
IL Skokie (Industrial Rep., Inc.) ............................. (312) 967-8430 TX Houston (Edward F. Aymond Company) .............. (713) 880-8229 
IN Fort Wayne (Scott Electronics, Inc.) .................... (219) 489-5690 TX San Antonio (Edward F. Aymond Company) ......... (512) 675-8339 
IN Indianapolis (Scott Electronics, Inc.) ................... (317) 841-0010 UT (See Colorado) 
IA (See Illinois) 
KS Shawnee Mission (Dale Sales Office) ................. (913) 432-9140 

VA (See Maryland) 
WA Snohomish (LD Electronics) ............................. (206) 568-0511 

MD Glen Burnie (Tri-Mark, Inc.) .............................. (301) 761-6000 WA Spokane (LD Electronics) ................................ (509) 922-4883 
MA Wakefield (Howard C. Jappe Company) .............. (617) 245-9359 WI Milwaukee (Industrial Rep., Inc.) ........................ (414) 259-0965 
MI Plymouth (Jay Marketing Assoc.) ....................... (313) 459-1200 
MN Bloomington (MFI, Inc.) ................................... (612) 854-8020 
MO (Eastern - See Illinois) 
MO (Western - See Kansas) 
NJ (Southern - See Pennsylvania) 

CANADA: Scarborough, Ont. (Dale Electronics, Ltd.) ...... (416) 759-5631 
London, Ont. (Bach-Simpson, Ltd.) ................ (519) 452-3300 
Ottawa,Ont. (Bach-Simpson, Ltd.) ................. (613) 829-3828 
Toronto, ant. (Bach-Simpson, Ltd.) ................ (416) 288-9932 
Montreal, Que. (Bach-Simpson, Ud.) .............. (514) 331-6817 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1239 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

All NEW with this 
edition of EEM 

IIF--------L---/ ~ ___ '" GET 
.............. ~==--...-...--------...ORGANIZED! 

• ------

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflectthe current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set upyourveryown filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



1800 COILS, CHOKES, & CONDUCTORS 1800 

&I 
AMERICAN PRECISION INDUSTRIES ELECTRONIC COMPONENTS 

For over three decades, we have set the standards for inductor design and manufacture. 
Our experience in supplying high reliability components to the military and the industrial! 
commercial markets is reflected in the same standards of quality for the products of all our 
Electronic Components Group Divisions. 

All of our products are manufactured in facilities located in the U.S.A. 
For further information on our complete line or our capability for producing special components, call your nearest Sales Representa
tive - or call us direct. 

270 Quaker Road, East Aurora, NY 14052-0449 Phone (716) 652-3600 Telex 91-293; Fax (716) 652-4814 

.... MADE IN AMERICA BY AMERICAN CRAFTSMEN TO AMERICAN STANDARDS OF EXCELLENCE. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1241 



1800 COILS, CHOKES, & CONDUCTORS 1800 

COILS & INDUCTIVE COMPONENTS Delevan 
MOLDED 
RFCOILS 

TOROIDAL 
INDUCTORS 

:;::.:::::::::::::::::=:~:;. 

HIGH CURRENT 
FILTER CHOKES 

~
.#. 

_ 
...... ' ..........•...... .... f .. .... . 
J1~'" 

I' ;''''''''. . 

t 1 I)~, 
; 

POWER 
CHOKES 

0819 

2020 

HC 

3443 

* 
MS-750B3 
MS-75084 
MS-75085 

LT4K 339-351 
LT10K 061-077 
LT10K 078-096 

Newly Qualllled Mil. Spec. 
39010/-8,9, 10 Level M 

* 
MS-14046 LT10K 128-137 
MS-18130 LT4K 074-089 
MS-90536 LT10K 001-021 

MS-75008 LT4K 027-039 
MS-75101 LT10K 169-180 

MS-14052 LT10K 158-168 
MS-90542 LT4K 315-327 

MS-90539 LT10K 022-036 
MS-90540 LT10K 037-049 
MS-90541 LT10K 050-060 

(RADIAL LEADS) 

MS-75103 
MS-91189 

MS-14047 
MS-14048 
MS-75052 

MS-21426 
MS-21427 

* 

* 

MS-75087 
MS-75088 
MS-75089 

MS-21422 

* 

* 

LT10K 181-190 
LT4K 002-016 

LT10K 138-142 
LT10K 143-147 
LT4K 052-053 

LT10K 
LT10K 

LT10K 191-202 
LT10K203-216 
LT10K 217-251 

L T 4K 496-520 

RANGE 
3-15AMPS 

RATED CURRENT 
IN AN INDUCTANCE 

RANGE OF 
5-250IlH 

1.0-15,000" 

*Note: Inductors are made in accordance with the basic requirements of Mll-C-15305 

0.10-1000 

0.10-1000 

0.022-0.082 

0.15-240.0 

0.15-27.0 

.047-39.0 

270-10,000 

0.10-150.0 (MH) 

1.2-120.0 

47-10,000 

.10IlH - 560llH 

0.10-560.0 

0.10-10,000 

0.10-10,000 

0.10-10.0 

LN.: .500 
HGT.: .375 
WDTH.:.375 

DIA.: .078; LN.: .200 
LEADAWG#24 

DIA.: .095; LN.: .250 
LEADAWG#24 

DIA.: .095; LN.: .250 
LEAD AWG #24 

DIA.: .156; LN.: .375 
LEAD AWG #22 

DIA.: .187; LN.: .437 
LEAD AWG #22 

DIA.: .220; LN.: .560 
LEAD AWG #22 

(mold size) 
(A) DIA.: .190; LN.: .440 

LEAD AWG #22 
(8) DIA.: .215; LN.: .560 

LEADAWG#21 
(C) DIA.: .240; LN.: .740 

LEAD AWG #20 

HGT.: .345; DIA.: .25 
LEADAWG#24 

DIA.: .280; LN.: .900 
LEADAWG#21 

(mold size) 
(A) DIA.: .250; LN.: .560 

LEAD AWG #22 
(8) DIA.: .310; LN.: .560 

LEAD AWG #21 
(C) DIA.: .375; LN.: .625 

LEAD AWG #21 
(D) DIA.: .468; LN.: .687 

LEAD AWG #21 

DIA.: .095; LN.: .250 .25 
LEAD AWG #24 

DIA.: .133; LN.: .250 .390 
LEAD AWG #24 

DIA.: .156; LN.: .375 .9 
LEADAWG#22 

DIA.: .162; LN.: .410 1.0 
LEADAWG#22 

min.lmax. 
HGT. .200-.230 
LN. .190-.210 
WDTH. .090-.110 
LEADAWG#24 

Ferrite 

Size varies 
with inductance 

(see catalog) 

Ferrite 

.870x .515 x 
.600 Height 

LEAD AWG #18 

Ferrite 

Division 

.22 

.3 

.3 

.9 

.95 

1.5 

.95 

1.5 

2.5 

1.0 

3.9 

2.0 

2.8 

4.0 

6.4 

3% max. 

3% max. 

2% max. 
Ferrite Sleeve 

4% max. 
Iron Sleeve 

3% max. 

.5 

4.0 

Weight varies 
with size 

(see catalog) 

12.0 

For further information on our complete line or our capability for producing special components, call your nearest 
Sales Representative - or call us direct. 
270 Quaker Road, East Aurora, NY 14052-0449 AMERICAN PRECISION INDUSTRIES 
Phone (716) 652-3600 Telex 91-293 Fax (716') 652-4814 Electronic Components Group 

.... MADE IN AMERICA BY AMERICAN CRAFTSMEN TO AMERICAN STANDARDS OF EXCELLENCE. 

A·1242 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS. CHOKES. & CONDUCTORS 1800 

MICRO-i® COILS & CHIP INDUCTORS Micro-i inductors are available in an Delevan 
inductance range of from .010J..LH to 1000J..LH in various low profile packages for use on thick film hybrid packages. Division 
Parts are available with ribbon leads. reflow solder pads or in a wire bondable pad configuration. Tighter tolerances 
and special platings are available for specialized applications. 

SERIES 100 MICRO-i® COILS 
(MIL. SPEC. MS-21367) LT10K 367-383 
RANGE I1H .015-10.0 
MECHANICAL CONFIGURATION 1) Units are epoxy encapsulated 2) Leads are tin-plated Beryllium 
Copper (Gold-plated leads available on special order) 
WEIGHT MAX. (Grams) .03 CORE MATERIAL -Iron 

--'-- G 

-r"""D~--+ 
-*-- L 

B (J i F CILCIL 

'-I C ~D-----l I r 

Dim. 

A 

Incho 

.065 max. 

.110 max. 

.110 max. 

.210min. 

.012 ± .002 Typ. 

.095 ± .015 (at egress) 

.022 + .001 
- .000 

SERIES 103 MICRO-i® CHIP INDUCTORS 
(MIL. SPEC. MIL-C-83446/4C) 01-49 Surface Mountable 
RANGE .01011H - 27.011H WEIGHT MAX. (Grams) .03 

NOTES: 1) Designed specifically for reflow soldering and other high temperature processes. 2) Will with
stand 260°C for 2 minutes without degradation. 3) Solder coating is optional. 

MECHANICAL CONFIGURATION 1) Units are epoxy encapsulated 2) Contact areas for ref low soldering are 

~=tr gold-plated per MIL-G-45204 Type 1 - Grade A 3) Internal connections are thermal compression bonded 
CORE MATERIAL .OIOI1H - .10011H Phenolic .1211H - 27.0J-!H Ferrite 

f---A-j¥ 
SERIES 105 MICRO-I® SURFACE MOUNTABLE CHIP INDUCTORS C=;-T Meets test methods of (MIL. SPEC. MIL-C-83446) o B 
RANGE .12J-!H -1O.0J-!H WEIGHT MAX. (Grams) .05 tt MECHANICAL CONFIGURATION 1) Units are epoxy encapsulated 2) Contact areas are gold plated per 
MIL-G-45204 Type 1 - Grade A 3) Internal connections are Thermal Compression Bonded 
CORE MATERIAL - Iron (Designed to meet the same criteria as #103. but with a powdered iron core for improved stability) 

SERIES 106 MICRO-i® WIRE BONDABLE CHIP INDUCTORS 
RANGE .10J-!H - 47.0J-!H TERMINATION AREAS Gold plated per MIL-G-45204, Type III; Grade A 
Internal Connections are Thermal Compression Bonded 
CORE MATERIAL -Iron 

SERIES 150 & 250 MICRO-i® COILS 
(MIL. SPEC. SERIES 150 MS-2136B) LT10K (Reference only) 
(MIL. SPEC. SERIES 250 MS-21369) LT10K (Reference only) 
RANGE 12.0J-!H -1000J-!H WEIGHT MAX. (Grams) Series 150 .05. Series 250 .18 
MECHANICAL CONFIGURATION 1) Units are epoxy encapsulated 2) Leads are tin-plated Beryllium 
Copper (Gold plated leads available on special order) 

MAX. +1 I G 

t T 
B F 

[J 

TO::: -r 
CURRENT RATING AT 90°C 15°C Rise MAX. J:.AT EGRESS 

CORE MATERIAL Iron -.L T...L 
--I M~X I-M?N-l E 

TYP 

Dim. Inches 

A .100 ± .010 

B .100 ± .010 

C .075 max. 

0 .050 min. 

E .015 min. Typ. 

F .020 max. Typ. 

Dim. Inches Dim. Inch.s 

A .075 max. 0 .015 Ref. 

B .155 max. E .030 ± .005 

C .110max. F .025 min. 

SERIES 150 SERIES 250 

Dim. Inches Inches 

A .065 max. .065 max. 

B .160 max. .260max. 

C .160 max. .260 max. 

0 . 210min. .210min . 

E .012 ± .002 .012 ± .002 

F .100 ± .010 .200 ± .010 

G .002 + .001-.000 .002 + .001- .000 

DELEVAN SURFACE MOUNTABLE INDUCTORS Expertise gained in over two decades 
of surface mounted inductor development and production has enabled us to produce a new generation of coil packaging to meet the 
critical demands of present day assembly methods and for designs where space and weight are critical ... at a price comparable with 
conventional wire leaded components. 

They are compatible with all state-of-the art attachments and soldering methods. Standard metalized ends are copper coated 
with 60/40 solder. 

They are molded in thermally stable flame retardant epoxy resin. High temperature solder is used for internal joints to insure 
maximum stability during assembly and attachment operations. 

Their square outline package with symmetrical orientation is ideal for automatic indexing and assembly methods. Their parallel 
flat surfaces are well adapted to all methods of vacuum or key jaw pickup and indexing. They are also available with 4 opposing 
contacts if required. Standard identification by laser marking of inductance and tolerance. 

SERIES 0820 Compact Design (Unshielded) Surface Mountable. Patent applied for 
.10J-!H - 1000J-!H 
(Wg!. .22 grams (max.)) 
Core Material .10-.47J-!H Phenolic .56-100.J-!H Iron 120-1000J-!H Ferrite 
Molded Epoxy 

SERIES 1330 (Unshielded) Surface Mountable Patent applied for 
(Dwg. & Dimension same for 1330 & t331) 
.10J-!H - 1000J-tH Wg!. Max. 3 grams 
Core Material .10J-!H -1.00J-!H Phenolic .120/lH - 27.011H Iron 33J-!H -1000J-!H Ferrite 

SERIES 1331 (Shielded) Surface Mountable. shielded to reduce magnetic coupling 

between components Core Material Core Sleeve 
.10J-!H-560J-!H Wgt..3grams .10J-!H-l00J-!H Iron Iron 
Coupling 3% max. t 20.J-!H - 560.J-!H Ferrite Ferrite 

Dim. 

A 

A' 

DimenSions A' B 

and 8 Include C 
measurements over 

0 end caps 

Dim. 

A 

A' 

C 

0 

Inches Millimete ... 

075~ .095 1.9' -2.41 

.095-.115 2.41-2.92 

230- .255 5.84-6.48 

130-.160 3.30-4.06 

040-.060 1.02-1.52 

078 ± .003 1.98 f .076 

Inch •• MIllimeters 

105-.125 2.67-3.18 

125-.145 3.18-368 

300- .320 7.62-8.13 

230-260 584-6.60 

020- .040 51-1.02 

075- .095 1.91 -2.41 

Our inductors are made in accordance with the basic requirements of MIL-C-15305 & MIL-C-83446. Coils can be supplied in bulk, reel tape, or plastic tubes. 

For further information., call your nearest Sales Representative - or call us direct. 
270 Quaker Road, East Aurora, NY 14052-0449 ~~ AMERICAN PREcrSION INDUSTRIES 

~:. Electronic Components Group Phone (716) 652-3600 Telex 91-293 Fax (716) 652-4814 

.... MADE IN AMERICA BY AMERICAN CRAFTSMEN TO AMERICAN STANDARDS OF EXCELLENCE. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1243 



1800 COILS, CHOKES, & CONDUCTORS 1800 

Toroidal Transformers 
M_i_lit_ary..::..-..an_d_C_om_m_e_rc_ia_I ___________ and Inductors 
TOROIDAL INDUCTORS 

• Light dimming reactors 

• High Q inductors MPP and 
powdered fron 

• Switch mode inductors 

• Custom LC networks 

COMMERCIAL 
• High quality 
• Large selection 
• Competitive prices 
• Sizes from subminiature to 100 Ibs. 

TOROIDAL TRANSFORMERS 
• Power transformers 50/60Hz 

• Power transformers 400Hz 

• Switch mode transformers to 
500 KHz 

• Pulse transformers 

• Data buss transformers 

MILITARY 

ENGINEERING - experienced 
engineers available to discuss 
your requirements. Inspection 
System approved to MiI-I-45208 
Listed on the current QPL-27 

• Experience - over 20 years on programs such 
as B1 B, F16, JTIDS, Space Shuttle, etc. 

• Facilities - modern efficient plant 

• Offshore facilities for large production runs 

CUSTOM ORDERS WELCOMED 
Depend on EWC for quality components, delivered on time. Put more 
than 25 years experience making quality components to work for you. 
Call or write EWC today. 

THE CHOICE FOR MAGNETIC COMPONENTS 
725 FEDERAL AVENUE, KENILWORTH, NJ 07033 e ~® 

(201) 245-3200 FAX 2()1 245 8430 ~~"INC. 
A'1244 For manufacturers' sales offices, see yellow pages EEM 1988 



RF Chokes, Power Magnetics and Custom Coil Winding to Match Every Need 

1. RF MOLDED CHOKES 
Manufactured to Mll-C-l 5305 standards. 
Inductance values .10 /AH to 10,000 /AH. 
Standard series for both Q-meter and lCR 
bridge testing. 

2. RF SHIELDED CHOKES 
Manufactured to Mll-C-l 5305 standards. 
Inductance values .10 /AH to 10,000 /AH. 

3. CUSTOM COIL WINDING 
Capabilities for winding your specials-
Toroids, Bobbins, self-supporting. Equipped 
to handle a wide range of wire sizes and 
coil configurations. 

4. TOROIDAL INDUCTORS 
Vinyl coated, non-flammable. Abrasion and 
moisture resistant. High Q and wide selec
tion of Q vs. frequency ranges. Standard in
ductance Tal ± 2%. Other tolerances 
available. Custom designs available. 

• 
~ 
-.t 

5. SURFACE MOUNT INDUCTORS 
AND TRANSFORMERS 

Standard and custom inductors to meet 
your electrical, mechanical and packaging 
requirements. Custom transformers to your 
requirements. 

6. POWER SUPPLY CHOKES 
High current filter chokes with printed cir
cuit mounting and pre-tinned leads. Induc
tance values 1.0 /AH to 15.0 mHo Current 
rating .8 to 35 amps. 

7. COMMON MODE INDUCTORS 
Custom designed to your requirements. 
Open, partially or fully encapsulated in 
both toroidal or bobbin wound forms in the 
entire range of physical or performance 
specifications. 

8. SWITCHING FREQUENCY 
TRANSFORMERS 

Switching frequency power output 
transformers and base drive and gate drive 
transformers custom designed or manufac
tured to your requirements. 

9. TUNABLE COILFORMS 
Wide range of printed circuit and chasis 
mount designs. Winding provided to your 
specifications. 

GOWANDA 
For complete information, 
specificiations and rating 
data, write or call for the 
new GOWANDA 
CATALOG No. 285. 

ELECTRONICS CORP. P.O. Box 111 
NO.1 INDUSTRIAL PLACE GOWANDA. NY 14070 

PHONE 716-532-2234 • TWX 710·529-1211 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1245 



QE·MMolded 

QG·F, QI·F, QK·F, QPL·F, QTL·F 
Open Frame 

QG·MMolded 

QI·M, QK·M, QPL·M, QTL·M Molded 

QI·H, QK·H 2 studs, QPL·H, QTL·H 
4 studs Hermetic 

QE SERIES 
Ultra miniaturized with low height design. Exceptionally high "0" and wide frequency range. Frequency 
range of OEl Series 1 to 300kHz; OEM, 3 to 500 kHz. Accuracy, ±2%. Molded In epoxy resin with .020" x 
2" gold-plated nickel alloy leads Size 450" dia x 285" , . 

ParI No. Inductance Typ.DCR 
Typ.Dlsl. 

- Cap., pF Part No. Inductance Typ. OCR 
Typ.DI81. 
Cap.,pF 

QEL1-M 1 mH 2.1 25 QEMOS-M 0.5mH 2.1 20 
QEL2·M 2 3.6 30 QEM1-M 1 3.8 30 
QELS-M 5 7.3 35 QEM2-M 2 6.2 35 
QEL10·M 10 15.8 45 QEMS.M 5 15.9 45 
QEL1S-M 15 20 45 QEM10-M 10 19 50 
QEL2S·M 25 32 50 QEM15·M 15 42 55 
QEL50·M 50 69 50 QEM2S-M 25 88 60 
QEL100·M 100 185 70 QEM50.M 50 193 70 

QG SERIES 
Frequency range of OGl Series, to 20 kHz; OGM Series, 2 to 100 kHz. Accuracy, ±2%. QO·F: Open frame, 
microcrystalline wax dipped with 4" #28 plastic leads. Size, %" dia. x ~2'" QO-M: Molded In high tem
perature epoxy resin with .020" x 2" gold plated nickel alloy leads. Leads may be bent downward for 
plug-In printed circuit use. Size, Ya" dia. x %". 

h< ' . 
QOLS· 5mH 2.5 30 QOM1· 1 mH 1.4 22 
QOL10- 10 5 33 QOM2. 2 2.5 25 
QOL15- 15 8 34 QOM5· 5 6 28 
QOL30- 30 17 37 QOM10· 10 12 31 
QOLSO· 50 28 40 QOM15· 15 18 32 
QOL100· 100 50 42 QOM2S- 25 30 35 
QOL2S0· 250 130 46 QOMSO· 50 52 37 
OGLSOO· 500 290 48 QOM100- 100 115 39 
QOL1000· 1.0 H 530 51 
QOL1500- 1.5 825 53 

QI SERIES 
Frequency range to 20 kHz; accuracy, ±2%. QIL·M: Molded In high temperature epoxy with sliver plated 
turret lugs. Size, 1~." dia. x '12". Qil-H: Hermetically sealed in metal case with Teflon terminals. Size, 
1)f." x '12" x 1%,". QIL·F: Open frame. Microcrystalline wax dipped with 4" #28 plastic leads. Size, 1" dla. 
x '~2'" . 1 .0 

. 
QIL3· 3mH .73 36 QIL1S0· 150mH 34 50 
QILS· 5 1.1 38 QIL2S0- 250 55 53 
QIL10· 10 2.1 40 QILSOO· 500 95 55 
QIL15· 15 3.3 42 QIL1000- 1.0 H 210 57 
QIL25· 25 5.3 45 QIL1500· 1.5 335 59 
QILSO· 50 11 47 QIL2S00· 2.5 550 61 
QIL100· 100 22 49 

QK SERIES 
Frequency range of OKL Series, to 10 kHz; OKM Series, 5 to 50 kHz. Accuracy, ±2%. QK-F: Open frame, 
microcrystalline wax dipped; 4" #28 plastiC leads. Size, 1V<1" dia. x %". QK-H: Hermetically sealed with 
Teflon terminals. Size, 1'~," x %" X 1'U.". QK-M: Molded in high temperature epoxy resin, silver plated 
turret lugs Size 1%" dia x %". #8 clearance hole , 

I I . 
QKLS· 5mH .62 60 QKL2S0· 250mH 28 87 
QKL10· 10 1.1 66 QKLSOO· 500 63 91 
QKL1S· 15 1.7 B8 QKL1000- 1.0 H 110 96 
QKL2S· 25 2.8 72 QKL1S00- 1.5 175 98 
QKLSO- 50 6 76 QKL250o- 2.5 275 103 
QKL100· 100 11 81 QKLSOOO· 5 645 108 
QKL1S0· 150 17 83 QKL10,OOO· 10 1175 112 

Ji 

QKM2· 2mH .45 52 QKM10o- 100 mH 25 79 
QKMS· S 1.1 B8 QKM250· 250 65 87 
QKM10· 10 2.5 62 QKM500· 500 115 92 
QKM2S· 25 6.5 70 QKM1000· 1.0 H 250 97 
QKM50· 50 11 74 

QP SERIES 
Frequency ranQe to 10 kHz; accuracy, ±2%. QPL·F: Open frame, microcrystalline wax dipped; 4" #24 
leads. Size, 1''f.'' x ~.". QPL·H: Hermetically sealed with Teflon terminals. Size, 1'~." x 131." x ~". 
QPL·M: Molded in high temperature epoxy resin; silver plated turret lugs. Size, 2" dia. x 1". 

'!' '; , 1 
~ l 

QPL2S. 25mH 1.5 100 QPL2S00· 2.5H 150 133 
QPLSO· 50 2.5 105 QPLSOOO· 5.0 350 138 
QPL100· 100 6 110 QPL7S00· 7.5 525 140 
QPL250. 250 15 115 QPL10,OOo- 10 600 142 
QPLSOO· 500 25 120 QPL15,OOO· 15 900 146 
QPL1000· 1.0 H 60 125 QPL2S,OOO- 25 1500 150 
QPL1500· 1.5 90 130 

QT SERIES 
Frequency range to 15 kHz; accuracy, ±2%. QTL·F: Open frame, microcrystalline wax dipped; 4" #24 
leads. Size, 2U." dia. x 1". QTL·H: Hermetically sealed with Teflon terminals. Size, 'lX," x 1~." X 2'~,". 
QTL·M: Molded In epoxy resin. Size, 2%" x 1 %". 

" t" ,- -. ., 
QTL2S. 25mH 0.85 127 QTL1500· 1.5 H 40 177 
QTLSO· 50 1.5 136 QTL2S0D· 2.5 70 184 
QTL10D· 100 2.8 144 QTLSOOO· 5 140 192 
QTL1S0· 150 3.9 149 QTL1D,OOO· 10 270 200 
QTL2S0· 250 7 156 QTL15,OOO· 15 430 205 
QTLSOO· 500 15 164 QTL25,OOo- 25 650 212 
QTL1000· 1.0 H 27 173 QTLSO,OOo- 50 1500 221 

145 E, MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582·0236 - 516-561·6050.- TWX 510·225-8412 - FAX 516·561·1117 

A·1246 For manufacturers' sales offices, see yellow pages EEM 1988 



COILS, CHOKES, & CONDUCTORS 1800 

HIGH·PERFORMANCE COILS: ADJUSTABLE 
AND FIXED 

10 kHz to 200 MHz 

MIL·I·10 COILS (Ceramic forms) 

1300 

Series 
No. 

1000 
1020 
1100 
1300 
1010 

1000 

Dimensions (Inches) 
Dia. Length 

.50 .88 

.50 .63 

.33 .63 

.70 1.80 

.43 .88 

Range 
Part No. Microhenries 

Miniature 1 DOD Series 
1000-A 1.0- 1.6 
1000-8 1.6- 2.7 
1000-C 2.7- 4.5 
1000-0 4.5- 8.5 
1000·E 8.5-14.5 
1000-F 14.5-22 
1000-G 22-29 
1000-H 29-55 
1000-1 55-110 
1000-J 110-185 
1000-K 185-305 
1000-L 305-515 
1000-M 515-820 
1000·N 820-1100 

RF Printed Circuit COils 
1020-A 0.41- 0.53 
1020·8 8.95- 1.15 
1020·C 1.87 - 2.50 
1020·0 4.0 - 5.4 
1020-E 7.5 -12_5 
1020-F 20 -29 
1020·G 33 -61 
1020-H 80 -120 
1020·1 170 -260 

Subminiature 1100 Series 
1l00-A 0.9- 1.4 
1100-8 1.4- 1.9 
1100-C 1.9- 2.6 
1100-0 2.6- 3.7 
1100-E 3.7- 5.5 
1100-F 5.5- 7.4 
1100-G 7.4-12.5 
1100-H 12.5-18.0 
110U-1 18.0-28.0 
1100-J 28.0-38.0 
1100-K 38.0-55.0 

, f 
1020 

1100 

Mtg. Hole 
Dia. (Inches) 

.196 
. 050,.500 Apart 

.166 

.252 

.196 

Average Q 

70 @ 7.9 MHz 
80 @ 7.9 MHz 
85 @ 7.9 MHz 
85 @ 7.9 MHz 
75 @ 2.5 MHz 
65 @ 2.5 MHz 
65 @ 2.5 MHz 
85 @ 2.5 MHz 
80 @ 2.5 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
85 @ .79 MHz 
75 @ .79 MHz 

75 @ 25 MHz 
65 @ 7.9 MHz 
65 @ 7.9 MHz 
70 @ 7.9 MHz 
70 @ 2.5 MHz 
80 @ 2.5 MHz 
80 @ 2.5 MHz 
60 @ 0.79 MHz 
70 @ 0.79 MHz 

60 @ 7.9 MHz 
70 @ 7.9 MHz 
65 @ 7.9 MHz 
65 @ 7.9 MHz 
65 @ 7.9 MHz 
60 @ 7.9 MHz 
70 @ 7.9 MHz 
65 @ 2.5 MHz 
70 @ 2.5 MHz 
70 @ 2.5 MHz 
70 @ 2.5 MHz 

Transmitter 1300 Series 
1300-A 
1300-8 
1300·C 
1300·0 
1300·E 
1300·F 
1300-G 
1300·H 
1300-1 
1300-J 
1300·K 
1300·L 
1300·M 

For use from 90-200 MHz 
For use from 40-90 MHz 
For use from 20-40 MHz 

0.7· 1.0 
1.1- 1.6 
1.7- 2.5 
2.7- 4.1 
4.4· 6.5 
6.8·10.0 

11.5-17.0 
19.0·29.0 
31.0·45.0 
49.0-75.0 

HF Coils, Variable Approx. ±15% 
101O-A 0.118 
1010·8 0.225 
1010·C 0.315 

EEM 1988 

170 @ 25 MHz 
130 @ 7.9 MHz 
140 @ 7.9 MHz 
140 @ 7.9 MHz 
140 @ 7.9 MHz 
140 @ 7.9 MHz 
110 @ 2.5 MHz 
95 @ 2.5 MHz 

100 @ 2.5 MHz 
100 @ 2.5 MHz 

115 @ 50 MHz 
125 @ 25 MHz 
130 @ 25 MHz 

Worth Hills caectronics. Inc. 
1 ALEXANDER PLACE, GLEN COVE, NEW YORK 11542·3796 
TELEPHONE: (516) 671-5700 0 TELEX: 46·6886 

WIDE ADJUSTMENT RANGE COILS HIGH Q RF COILS: FIXED 

'f' .'. 120 Series 

...••. .•........ Mica·filled form 

PCS·120 Series 
••.••.. Phenolic form 

Dimensions: 

Series 
No. 0.0. Length 

120 .75" 1.30" 
PCS-120 .75" 1.30" 
PC-120 .50" 1.25" 

Range 
Part No . Microhenries 

120·A 2-3 
120-8 3·5 
120-C 5-9 
120·0 9-18 
120·E 18·36 
120·F 36-64 
120·G 64-105 
120·H 105-200 
120-1 200·500 
120-J 500·1000 
120·K 1000·2000 

1 
PC·120 Series 
Phenolic form 

MIg. 
Hole Dia. Spacing 

.196" NA 

.196" NA 

.05 .70" 

Average Q 

70 @ 7.9 MHz 
80 @ 7.9 MHz 
85 @ 7.9 MHz 
65 @ 2.5 MHz 
70 @ 2.5 MHz 
65 @ 2.5 MHz 
85 @ 2.5 MHz 
80@ .79 MHz 
75@ .79 MHz 
85@ .79 MHz 
50@ .25 MHz 

~:, 'N~TU~i:~;gS~~: H 

" • .020" Leads .20" Apart 

Part No. 

600UIXO 
600UIX5 
600U2X2 
600U3X3 
600U4X7 
600U6X8 
600UI0X 
600UI5X 
600U22X 
600U33X 
600U47X 
600U68X 
600MXI0 
600MX15 
600MX22 
600MX33 
600MX47 
600MX68 
600MIXO 

Nominal 
Microhenries Average Q 

1.0 
1.5 
2.2 
3.3 
4.7 
6.8 

10 
15 
22 
33 
47 
68 

100 
150 
220 
330 
470 
680 

1000 

120 @ 7.9 MHz 
120 @ 7.9 MHz 
120 @ 7.9 MHz 
130 @ 7.9 MHz 
125 @ 7.9 MHz 
140 @ 7.9 MHz 
135 @ 7.9 MHz 
130 @ 2.5 MHz 
135 @ 2.5 MHz 
130 @ 2.5 MHz 
130 @ 2.5 MHz 
120 @ 2.5 MHz 
100 @ 2.5 MHz 
125 @ .79 MHz 
130 @ .79 MHz 
125 @ .79 MHz 
120 @ .79 MHz 
100 @ .79 MHz 
100 @ .79 MHz 

• Shielded 

• Encapsulated 

900 Series: .44" Diameter 
1500 Series: .53" Diameter 

Part No. 

900-A 
900-8 
900-C 
900·0 
900-E 
900-F 
900-G 
900·H 
900-1 
900·J 

1500·A 
1500·8 
1500-C 
1500-0 
1500-E 
1500-F 
1500-G 
1500-H 
1500-1 

Range 
Microhenries 

0.5- 0.8 
O.S- 1.3 
1.3- 2.0 
2.0· 4.0 
4.0· 7.0 
7.0·12.0 

12.0-20.0 
20.0-35.0 
35.0-60.0 
60.0-l00.0 

.100- .175 

.175- .300 

.300- .500 

.500- .800 
.800·1.15 
1.15-1.50 
1.50·2.30 
2.30·3.50 
3.50·7.50 

Average Q 

so @ 25 MHz 
70 @ 18 MHz 
60 @ 15 MHz 
70 @ 8 MHz 
70 @ 5 MHz 
70 @ 4 MHz 
70 @ 3 MHz 
70 @ 2.5 MHz 
70 @ 2.0 MHz 
70 @ 1.0 MHz 

80 @ 790 kHz 
80 @ 790 kHz 
80 @ 790 kHz 
75 @ 790 kHz 
55 @ 500 kHz 
55 @ 250 kHz 
55 @ 250 kHz 
50 @ 250 kHz 
40 @ 250 kHz 

For manufacturers' sales offices, see yellow pages 

• .75" 0.0. x .63/1 H 

• Hermetically sealed 

• Complete shielding 

• For printed circuitry 

• For standard circuitry 

Nominal 
ParI No. Mierohenrie. Average Q 

1219-A 0.47±5% 90@ 20 MHz 
1219-8 1.0 ±5% 100 @ 10 MHz 
1219·C 2,2 ±5% 130@ 8 MHz 
1219·0 4.7 ±5% 130 @ 5 MHz 
1219·E 10 ±5% 130@ 3 MHz 
1219·F 22 ±3% 185 @ 1.7 MHz 
1219-G 47 ±3% 185 @ 1 MHz 
1219·H 100 ±3% 200 @ 0.8 MHz 
1219-1 220 ±3% 225 @ 0.7 MHz 
1219·J 470 ±3% 250 @ 0.6 MHz 
1219·K 1000 ±3% 300 @ 0.5 MHz 
1219-L 2200 ±3% 300 @ 0.25 MHz 

HIGH Q RF COILS: ADJUSTABLE 

• Adjustable ±10% 

• 1.18" 0.0. x .93/1 H 

801, 802 Series 
1.18" O.D, x .93'1 H 

Nominal 
Part No. Millihenries Peak Q 

801MIXO 1.0 100@ 10 kHz 
801MIX5 1.5 100 @ 10 kHz 
801M2X2 2.2 100 @ 10 kHz 
801M3X3 3.3 100@ 10 kHz 
BOIM4X7 4.7 100 @ 10 kHz 
801M6X8 6.S 100@ 10 kHz 
S01MI0X 10 200@ 20 kHz 
BOIM15X 15 200@ 20 kHz 
BOIM22X 22 200@ 20 kHz 
801M33X 33 200@ 20 kHz 
BOIM47X 47 200@ 20 kHz 
801M68X 6S 200 @ 20 kHz 
801HX10 100 300@ 30 kHz 
801HX15 150 300@ 30 kHz 
801HX22 220 300@ 30 kHz 
801HX33 330 250@ 20 kHz 
801HX47 470 250@ 20 kHz 
801HX68 68c) 250@ 20 kHz 
801HIXO 1000 150 @ 15 kHz 

802MIXO 1.0 400 @ 100 kHz 
S02M1X5 1.5 400 @ 10c) kHz 
802M2X2 2.2 400 @ 100 kHz 
802M3X3 3.3 400 @ 100 kHz 
802M4X7 4.7 400 @ 100 kHz 
802M6X8 6.B 400 @ 100 kHz 
802M lOX 10 400 @ 70 kHz 
802M15X 15 400 @ 70 kHz 
802M22X 22 400 @ 70 kHz 
802M33X 33 400 @ 70 kHz 
802M47X 47 400 @ 40 kHz 

A'1247 



M39010/1, 12,/3 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

Magnetically Shielded 
MIL-C-39010-1 (Phenolic Core - Iron Sleeve) 
I'J/IL-C-39010-2 (Iron Core - Iron Sleeve) 
MIL-C-39010-3 (Ferrite Core - Ferrite Sleeve) 
ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% and ±5% over the entire inductance 
range. Intermediate values per the MS slash sheet are available. 

ELECTRICAL CHARACTERISTICS 
Dielectric Strength: 1500 volts RMS at sea level. 

Self-Resonant Frequency: Measured per MIL-C-39010. 

Q: Measured on a Q-Meter. 

Maximum Current: Based on temperature rise not to exceed 15°C at 
90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches. Weight: 1.0 grams maximum. 

Shielding: At the coupling test frequency two units assembled side by 
side exhibit less than 3% cOl!pling. 

Qmin Min. Max. Max. Incr·t 
Dash L SRF OCR I I 

M39010 Number ILH MHz MHz {l mA mA 

/1 ARlOK* 0.10 50 25 250 0.025 1790 
AR12K* 0.12 50 25 250 0.034 1530 
AR15K* 0.15 50 25 250 0.037 1470 
AR18K* 0.18 50 25 250 0.047 1300 
AR22K* 0.22 49 25 250 0.067 1100 
AR27K* 0.27 47 25 250 0.11 855 
AR33K* 0.33 46 25 250 0.13 780 
AR39K* 0.39 44 25 250 0.18 670 
AR47K* 0.47 44 25 235 0.25 565 
AR56K* 0.56 43 25 210 0.33 490 
AR68K* 0.68 42 25 190 0.45 420 
AR82K* 0.82 40 25 180 0.59 370 

/2 .A1ROK* 1.0 44 25 140 0.070 1070 
A1R2K* 1.2 44 7.9 130 0.10 895 
AIR5K* 1.5 44 7.9 115 0.12 815 
AIR8K* 1.8 44 7.9 105 0.14 775 
A2R2K* 2.2 44 7.9 100 0.19 650 
A2R7K* 2.7 44 7.9 92 0.28 535 
A3R3K* 3.3 44 7.9 85 0.35 480 
A3R9K* 3.9 44 7.9 75 0.40 450 
A4R7K* 4.7 44 7.9 70 0.55 380 
A5R6K* 5.6 44 7.9 65 0.72 335 
A6R8K* 6.8 50 7.9 55 1.02 280 
A8R2K* 8.2 50 7.9 50 1.32 245 
A100K* 10 50 7.9 46 1.62 220 
A120K* 12 55 2.5 44 2.00 200 

/3 A150K* 15 45 2.5 49 0.80 315 250 
A180K* 18 45 2.5 45 0.89 300 235 
A220K* 22 45 2.5 41 0.96 290 220 
A270K* 27 45 2.5 38 1.19 260 200 
A330K* 33 45 2.5 34 1.37 240 190 
A390K* 39 50 2.5 29 1.93 205 180 
A470K* 47 50 2.5 27 2.11 195 175 
A560K* 56 50 2.5 25 2.23 190 160 
A680K* 68 50 2.5 21 2.70 170 150 
A820K* 82 50 2.5 10.5 2.44 180 140 

0.162" ±.010" 

I::: 
#22 (.025 ±.002) TCW 

0.410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1050 C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions. 

MOisture, Vibration, and Shock Resistance: Meets requirements of 
M IL·C-3901O. High frequency 10 cps to 2000 cps @ 20G :1:10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G, 6 MS. 

Marking: 
EXAMPLE: M39010 

/01 
A1ROKS 

} - Military part number. 

M39010 

/3 

83125 
J8711A 

Dash 
Number 

A101K* 
A121K* 
A151K* 
A181K* 
A221K* 
A271K* 
A331K* 
A391K* 
A471K* 
A561K* 
A681K* 
A821K* 
A102K* 
A122K* 
A152K* 
A182K* 
A222K* 
A272K* 
A332K* 
A392K* 
A472K* 
A562K* 
A682K* 
A822K* 
AI03K* 
A123K* 
A153K* 
A183K* 
A223K* 
A273K* 
A333K* 
A393K* 
A473K* 
A563K* 
A683K* 
A823K* 

L 
ILH 

100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 

1000 
1200 
1500 
1800 
2200 
2700 
3300 
3900 
4700 
5600 
6800 
8200 

10,000 
12,000 
15,000 
18,000 
22,000 
27,000 
33,000 
39,000 
47,000 
56,000 
68,000 
82,000 

A104K* 100.000 

- Manufacturer's source code. 
- "JAN" marking, date code, and lot symbol. 

Q min Min. Max.' Max. Incr.t 
SRF OCR I I 

MHz MHz {l mA mA 

50 2.5 10.0 3.12 160 120 
55 0.79 9.7 3.60 150 95 
55 0.79 8.5 4.10 140 90 
55 0.79 8.0 4.40 135 85 
55 0.79 7.5 5.00 125 80 
55 0.79 7.0 5.80 115 70 
55 0.79 6.5 6.40 110 65 
60 0.79 6.2 7.40 105 60 
60 0.79 5.7 9.50 92 58 
60 0.79 4.7 10.5 90 55 
60 0.79 4.5 11.8 80 50 
60 0.79 4.2 13.0 80 45 
60 0.79 3.8 17.5 70 40 
45 0.25 1.5 22.1 60 35 
45 0.25 1.2 26.5 55 33 
45 0.25 1.0 29.9 50 30 
45 0.25 0.97 33.8 50 27 
45 0.25 0.92 47.3 40 25 
45 0.25 0.84 53.0 40 22 
45 0.25 0.80 73.8 35 20 
45 0.25 0.74 81.6 31 19 
44 0.25 0.73 98.9 28 17 
40 0.25 0.66 111.0 27 16 
40 0.25 0.54 119.0 26 15 
40 0.25 0.47 137.0 24 14 
30 0.079 0.33 143.0 23 13 
30 0.079 0.29 157.0 22 12 
30 0.079 0.28 175.0 21 10 
27 0.079 0.25 274.0 17 9 
27 0.079 0.21 308.0 16 8 
27 0.079 0.19 343.0 15 7.5 
27 0.079 0.17 376.0 15 6.0 
23 0.079 0.16 473.0 13 5.5 
23 0.079 0.14 512.0 13 5.0 
23 0.079 0.13 580.0 12 4.0 
21 0.079 0.12 618.0 11 3.5 
18 0.079 0.11 678.0 11 3.0 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction in the nominal inductance value. 

* Complete dash number will include an additional letter symbol to indicate failure rate level. 
MILooC-39010/1 -/2 -/3 FAILURE RATE "s" .001%/1000 HRS. 

A·1248 For manufacturers' sales offices, see yellow pages EEM 1988 



M39010/4,/5,/6,17 
INDUCTORS 

1800 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

MIL-C-39010-4 (Phenolic Core) 
MIL-C-39010-5 (Iron Core) 
MIL-C-3901 0-6 (Phenolic Core) 
MIL-C-39010-7 (Iron Core) 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.1S to 0.47uH ±20%; 0.S6uH and up ±10%. 
±5% and intermediate values per MS slash sheet are avai lable. 

Dielectric Strength: 1S00 Volts RMS at sea level. 

Self-Resonant Frequency: Measured per MIL·C·39010. 

Rating: Maximum current based on: 35°C rise in 90° ambient for 
phenolic, 1SoC rise in 90° ambient for iron. 

1.438 ±1.88 

" I .438 ±.031-1 i 

c::3t9 F~ ~1~~318 
1#22 (.025 ±.002) DIA. TCW t 

ALL DIMENSIONS IN INCHES 

Weight: 0.950 gram maximum. 

M39010 

/4 

/5 

Dash 
Number 

BR15l' 
BR22l' 
BR33l* 
BR47L * 
BR56K* 
BR68K* 
BR82K* 
B1ROK* 
B1R2K* 
B1R5K* 
B1R8K* 
B2R2K* 
B2R7K* 

A3R3K* 
A3R9K* 
A4R7K* 
A5R6K* 
A6R8K* 
A8R2K* 
A100K* 
A120K* 
A150K* 
A180K* 
A220K* 

A270K* 

Inductance 
",H 

0.15 
0.22 
0.33 
0.47 
0.56 
0.68 
0.82 
1.00 
1.20 
1.50 
1.80 
2.20 
2.70 

3.30 
3.90 
4.70 
5.60 
6.80 
8.20 

10.0 
12.0 
15.0 
18.0 
22.0 

27.0 

II 
min 

55 
50 
50 
50 
50 
45 
40 
40 
30 
30 
30 
30 
30 

30 
30 
30 
30 
30 
30 
30 
50 
55 
60 
60 
65 

Test 
frequency 

MHz 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 

Self· 
resonant 
frequency 

Min. 
MHz 

510 
415 
350 
300 
270 
250 
210 
200 
180 
170 
150 
140 
120 

70 
65 
60 
50 

50 
48 
42 
36 
30 
30 
24 
22 

DC 
resistance 

Max. 
(250 C) 
ohms 

0.030 
0.035 
0.065 
0.085 
0.125 
0.150 
0.205 
0.290 
0.400 
0.485 
0.740 
0.970 
1.20 

0.140 
0.155 
0.210 
0.280 
0.375 
0.440 
0.605 
1.05 
1.20 
1.95 
2.20 
2.75 

Rated 
de 

current 
mA 

2,900 
2,700 
2,000 
1,700 
1,450 
1,300 
1,100 

930 
785 
720 
580 
505 
460 

945 
370 
745 
645 

560 
520 
440 
335 
310 
245 
230 
205 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -S50C to +125°C phenolic core, -55°C to 
+ lOsoC iron. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL·C·39010. 
Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL·C·39010 (latest revision), 10 cps to 2000 cps @ 20G ±lO% maxi· 
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: lOOG, 6 MS. 

Marking: 
EXAMPLE: M39010 

} • Military part number. 

• Manufacturer's source code. 

/04 
A1ROKS 
83125 
J8711A • "JAN" marking, date code, and lot symbol. 

tl '413888 
->0. ,375 .' .156 ±.01O DIA. 

TYP r~ ±.OlO " 1 
== ~~ ~~JjJ 

Weight: 0.90 gram maximum. 

Dash 
M39010 Number 

/6 BR15l * 
BR22l * 
BR33L * 
BR471 * 
BR56K* 
BR68K* 
BR82K* 
B1ROK' 
B1R2K* 
B1R5K* 
B1R8K* 
B2R2K* 
B2R7K* 
B3R3K* 
B3R9K* 
B4R7K* 

/7 A5R6K* 
A6R8K* 
A8R2K* 
A100K* 
A120K* 
A150K* 
A180K* 
A220K* 
A270K* 
A330K* 

Inductance 
",H 

0.15 
0.22 
0.33 
0.47 
0.56 
0.68 
0.82 
1.00 
1.20 
1.50 
1.80 
2.20 
2.70 
3.30 
3.90 
4.70 

5.6 
6.8 
8.2 

10 
12 
15 
18 
22 
27 
33 

#22 (.025 ± .002) TCW 

II 
min 

50 
50 
45 
45 
50 
50 
50 
50 
33 
33 
33 
33 
33 
33 
33 
33 

45 
50 
50 
55 
65 
65 
75 
75 
60 
65 

Test 
frequency 

MHz 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 

Self· 
resonant 

frequency 
Min. 
MHz 

525 
450 
360 
310 
280 
250 
220 
200 
180 
160 
150 
135 
120 
110 
100 

90 

60 
55 
50 
45 
42 
40 
34 
30 
25 
19 

DC 
resistance 

Max. 
(250 C) 
ohms 

0.030 
0.055 
0.090 
0.12 
0.135 
0.150 
0.220 
0.290 
0.420 
0.500 
0.650 
0.950 
1.20 
2.00 
2.30 
2.60 

0.32 
0.50 
0.60 
0.90 
1.10 
1.40 
2.25 
2.50 
2.60 
3.00 

Rated 
de 

current 
rnA 

2,450 
1,810 
1,400 
1,225 
1,150 
1,100 

900 
785 
650 
600 
525 
435 
385 
300 
280 
260 

495 
395 
360 
290 
265 
240 
185 
175 
170 
165 

* Complete dash number will include an additional letter symbol to indicate failure rate level. 

MIL·C·39010/4 ·/5 ·/6 ·/7 FAILURE RATE "s" .001%/1000 HRS. 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

M39010/8, 19, 110 
INDUCTORS 

ESTABLISHED RELIABILITY 
MIL-C-39010 
(LATEST REVISION) 

MIL-C-39010-8 (Phenolic Core) 
MIL-C-39010-9 (Iron Core) 
MIL-C-3901 0-1 0 (Ferrite Core) 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% and ±5% over the entire range. Inter. 
mediate values per MS slash sheet are available. 

Dielectric Strength: 1000 volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL·C·39010. 

Rating: Maximum ourrent based on: 35°C rise in 90° ambient for 
phenOliC, 15°C rise in 90° ambient for iron, and for ferrite core in· 
ductors. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches; Weight: 0.30 grams. 

Self· DC 
resonant resistance Rated 

Test frequency Max. dc 
Dash Inductance Q frequency Min (25OC) current 

M39010 Number JLH min MHz MHz ohms mA 

/8 BR10K* .10 40 25.0 680 .08 1350 
BR12K* .12 40 25.0 640 .09 1270 
BRI5K' .15 38 25.0 600 .10 1200 
BR18K' .18 35 25.0 550 .12 1105 
BR22K' .22 33 25.0 510 .14 1025 
BR27K' .27 33 25.0 430 .16 960 
BR33K* .33 30 25.0 410 .22 815 
BR39K* .39 30 25.0 365 .30 700 
BR47K* .47 30 25.0 330 .35 650 
BR56K* .56 30 25.0 300 .50 545 
BR68K* .68 28 25.0 275 .60 495 
BR82K* .82 28 25.0 250 .85 415 
B1ROK* 1.00 25 25.0 230 1.00 385 

/9 A1R2K* 1.2 25 7.9 150 .18 590 
A1R5K* 1.5 28 7.9 140 .22 535 
A1R8K* 1.8 30 7.9 125 .30 455 
A2R2K' 2.2 30 7.9 115 .40 395 
A2R7K* 2.7 37 7.9 100 .55 335 
A3R3K* 3.3 45 7.9 90 .S5 270 
A3R9K* 3.9 45 7.9 SO 1.00 250 
MR7K* 4.7 45 7.9 75 1.20 230 
A5R6K* 5.6 50 7.9 65 1.80 185 
A6R8K* 6.8 50 7.9 60 2.00 175 
A8R2K* 8.2 55 7.9 55 2.70 155 
AlOOK* 10 55 7.9 50 3.70 130 
A120K* 12 45 2.5 40 2.70 155 
A150K* 15 40 2.5 35 2.80 150 
A1aOK' 18 50 2.5 30 3.10 145 
A220K* 22 50 2.5 25 3.30 140 
A270K* 27 50 2.5 20 3.50 135 

.095 ±.01O 

----------------~c::J~:::~~------------
'\ 

#24 (.020 ±.0015) TCW 

0.250" ±.01O 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +1250 C phenolic core, -55°C to 
+ 105°C iron and ferrite core. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate direction. 

MOisture, Vibration, and Shock Resistance: Meets requirements of 
MIL·C-39010 (latest revision), 10 cps to 2000 cps @ 20G ±1O% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: lOOG, 6 MS. 

Marking: 

EXAMPLE: M39010 
108 

A1ROKS 
83125 
J8711A 

} - Military part number. 

- Manufacturer's source code. 
- "JAN" marking, date code, and lot symbol. 

Self· DC 
resonant resistance Rated 

Test frequency Max. dc 
Dash Inductance Q frequency Min (25OC) current 

M39010 Number JLH min MHz MHz ohms mA 

/10 A330K* 33 45 2.5 24 3.4 130 

A390K* 39 45 2.5 22 3.6 125 

A470K* 47 45 2.5 20 4.5 110 

A560K* 56 45 2.5 18 5.7 100 

A680K* 68 50 2.5 15 6.7 92 

A820K* 82 50 2.5 14 7.3 88 

A101K* 100 50 2.5 13 8 84 

A121K* 120 30 .79 12 13 66 

A151K* 150 30 .79 11 15 61 

A181K* 180 30 .79 10 17 57 

A221K* 220 30 .79 9 21 52 

A271K* 270 30 .79 8 25 47 

A331K* 330 30 .79 7 28 45 

A391K* 390 30 .79 6.5 35 40 

A471K* 470 30 .79 6 42 36 

A561K* 560 30 .79 5 46 35 

A681K* 680 30 .79 4 60 30 

A821K* 820 30 .79 3.8 65 29 

A102K* 1000 30 .79 3.4 72 28 

* Complete dash number will include an additional letter symbol to indicate 
failure rate level. 

MIL-C-39010/8 -/9 -/10 FAILURE RATE "s" .001%/1000 HRS. 

A·1250 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 

TYPE SWD 
MS75087, 75088 & 75089 

INDUCTORS 

MS-INDUCTOR SERIES 
75087, 75088, 75089 

MOLDED SHIELDED INDUCTOR 

Ultra-Reliable Molded Shielded 
Miniature Inductor. 
Inductance Range: 0.1 uH to 100,000uH. 

GRADE 1 CLASS A 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over the entire inductance range. 
Dielectric Strength: 1000 volts RMS at sea level. 
Self-Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Q: Measured on a Q-Meter. 
Maximum Current: Based on temperature rise not to exceed 150C 
at 90°C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum 
Shielding: At the test frequency, two units assembled side by side 
exhibit less than 3% coupling. 

Min. Max. Max. Incr.t 
NCG L Q min SRF OCR I I 

Material MS No. PIN UH MHz MHz {J mA mA 

MS75087-1 SWD 0.10 50 25 250 0.025 1790 >2900 
P MS75087-2 SWD 0.12 51 25 250 0.034 1530 >2800 

H MS75087-3 SWD 0.15 51 25 250 0.037 1470 >2750 

E MS75087~4 SWD 0.18 50 25 250 0.047 1300 >2200 
MS75087-5 SWD 0.22 49 25 250 0.067 110G >1700 

N MS75087-6 SWD 0.27 47 25 250 0.11 855 >1500 
0 MS75087·7 SWD 0.33 46 25 250 0.13 780 >1300 

L MS75087-8 SWD 0.39 44 25 250 9.18 670 >1100 

I MS75087-9 SWD 0.47 44 25 235 0.25 565 >1000 
MS75087-10 SWD 0.56 43 25 210 0.33 490 > 900 

C MS75087-11 SWD 0.68 42 25 190 0.45 420 > 750 
MS75087-12 SWD 0.82 40 25 180 0.59 370 > 600 

MS75088-1 SWD 1.0 44 25 140 0.070 1070 >1900 
MS75088-2 SWD 1.2 44 7.9 130 0.093 895 >1600 
MS75088-3 SWD 1.5 44 7.9 115 0.12 815 >1300 

I MS75088-4 SWD 1.8 44 7.9 105 0.14 775 >1200 
MS75088-5 2.2 44 7.9 100 0.19 >1100 R SWD 650 

0 
MS75088-6 SWD 2.7 44 7.9 92 0.28 535 > 950 
MS75088-7 SWD 3.3 44 7.9 85 0.35 480 > 800 

N MS75088·8 SWD 3.9 44 7.9 75 0.40 450 > 750 
MS}5088-9 SWD 4.7 44 7.9 70 0.55 380 > 650 
MS75088-10 SWD 5.6 44 7.9 65 0.72 335 > 550 
MS75088-11 SWD 6.8 50 7.9 55 1.02 280 > 500 
MS75088-12 SWD 8.2 50 7.9 50 1.32 250 > 475 
MS75088-13 SWD 10 50 7.9 46 1.62 220 > 450 
MS75088-14 SWD 12 55 2.5 44 2.00 200 > 400 

F MS75089-1 SWD 15 45 2.5 49 0.80 315 250 
MS75089-2 SWD 18 45 2.5 45 0.89 300 235 

E MS75089-3 SWD 22 45 2.5 41 0.96 290 220 
R MS75089-4 SWD 27 45 2.5 38 1.19 260 200 

R MS75089-5 SWD 33 50 2.5 34 1.37 240 190 , MS75089-6 SWD 39 50 2.5 29 1.93 205 180 
MS75089-7 SWD 47 50 2.5 27 2.11 195 175 

T MS75089-8 SWD 56 50 2.5 25 2.23 190 160 
E MS75089-9 SWD 68 50 2.5 21 2.70 170 150 

MS75089-10 SWD 82 50 2.5 10.5 2.44 180 140 

0.162" ±.01O" 

" 
I:: 

#22 (.025 ±.002) TCW 

0.410" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: - 550C to + 1050C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL-C-15305 (latest revision). 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-15305 (latest revision), Grade I, Class B. High frequency 10 
cps to 2000 cps @ 20G ±10% maximum for 12 logarithmic swings 
each of 20 minute duration repeated for each of three mutually 
perpendicular planes. Shock: 100G, 6 MS. 

Marking: Color coded per MIL-C-15305 (latest revision). 

Min. Max. Max Incr.t 
NCG L Q min SRF OCR I I 

Material MS No. PIN uH MHz MHz n mA mA 

MS75089-11 SWD 100 50 2.5 10.0 3.12 160 120 
MS75089-12 SWD 120 55 0.79 9.7 3.60 150 95 
MS75089-13 SWD 150 55 0.79 8.5 4.10 140 90 
MS75089-14 SWD 180 55 0.79 8.0 4.40 135 85 
MS75089-15 SWD 220 55 0.79 7.5 5.00 125 80 
MS75089-16 SWD 270 55 0.79 7.0 5.80 115 70 
MS75089-17 SWD 330 55 0.79 6.5 6.40 110 65 
MS75089-18 SWD 390 60 0.79 6.2 7.40 105 60 
MS75089-19 SWD 470 60 0.79 5.7 9.50 92 58 
MS75089-20 SWD 560 60 0.79 4.7 10.5 90 55 

F 
MS75089-21 SWD, 680 60 0.79 4.5 11.8 80 50 
MS75089-22 SWD 820 60 0.79 4.2 13.0 80 45 

E MS75089-23 SWD 1000 60 0.79 3.8 17.5 70 40 
R MS75089-24 SWD 1200 45 0.25 1.5 22.1 60 35 

R MS75089·25 SWD 1500 45 0.25 1.2 26.5 55 33 
MS75089-26 SWD 1800 45 0.25 1.0 29.9 .50 30 I MS75089-27 2200 45 0.25 0.97 33.8 50 27 SWD 

T MS75089-28 SWD 2700 45 0.25 0.92 47.3 40 25 
E MS75089-29 SWD 3300 45 0.25 0.84 53.0 40 22 

MS75089-30 SWD 3900 45 0.25 0.80 73.8 35 20 
MS75089-31 SWD 4700 45 0.25 0.74 81.6 31 19 
MS75089-32 SWD 5600 44 0.25 0.73 98.9 28 17 
MS75089-33 SWD 6800 40 0.25 0.66 111.0 27 16 
MS75089-34 SWD 8200 40 0.25 0.54 119.0 26 15 
MS75089·35 SWD 10,000 40 0.25 0.47 137.0 24 14 
MS75089-36 SWD 12,000 30 0.079 0.33 143.0 23 13 
MS75089-37 SWD 15,000 30 0.079 0.29 157.0 22 12 
MS75089-38 SWD 18,000 30 0.079 0.28 175.0 21 10 
MS75089·39 SWD 22,000 27 0.079 0.25 274.0 17 9 
MS75089-40 SWD 27,000 27 0.D79 0.21 308.0 16 8 
MS75089-41 SWD 33,000 27 0.079 0.19 343.0 15 7.5 
MS75089-42 SWD 39,000 27 0.079 0.17 376.0 15 6.0 
MS75089-43 SWD 47,000 23 0.079 0.16 473.0 13 5.5 
MS75089-44 SWD 56,000 23 0.079 0.14 512.0 13 5.0 
MS75089-45 SWD 68,000 23 0.079 0.13 580.0 12 4.0 
MS75089-46 SWD 82,000 21 0.079 0.12 618.0 11 3.5 
MS75089-47 SWD 100,000 18 0.079 0.11 678.0 11 3.0 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% reduction in the nominal inductance value. 
MS No. Electricals as shown. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1251 



TYPE SWD 
MS90537 

INDUCTORS 

1800 

MS -INDUCTOR SERIES 

90537 
Ultra-Reliable Molded Shielded 
Miniature Inductor. 
Inductance Range: 0.1 uH to 1 QQ,QQQuH. 

MOLDED SHIELDED INDUCTOR 
(Manufactured per MS-90537) 

The MS-INDUCTOR SERIES are R.F. Inductors specifically 
designed to meet the demanding requirements of MIL-C-
15305 (latest revision). The MS-INDUCTOR Series epoxy 
molded envelope and shielding offers the design engineer 
reliability, electrical performance, and minimum coupling in 
high density packaging. 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :±:10% over the entire inductance range. 
Dielectric Strength: 700 volts' RMS at sea level. 
Self·Resonant Frequency: Meas"red per MIL·C·15305' (latest revision). 
Q: Measured on Q·Meter. 
Maximum Current: Based on temperature rise not to exceed 35°C 
.!It 90"C amQie!lt. 

OENSITY CHARACTERISTICS 
Volume: 0.0076 cubic inches Weight: 0.75 grams maximum 
Shield.ing: At the test frequency, two units assembled side by side 
exhibit less than 3% coupling. 

MS Min. Max. Max. Iner.*'" 
Ma· Catalog NCG L QMin. SRF DCR I I 

terial No. PIN I'H MHz MHz Q mA mA 
90537-1 SWD 0.10 50 25 250 0.025 2900 >2900 
90537·2 SWD 0.12 51 25 250 0.034 2800 >2800 
90537·3 SWD 0.15 51 25 250 0.037 2750 >2750 

u 90537·4 SWD 0.18 50 25 250 0.047 2200 >2200 

::i 90537·5 SWD 0.22 49 25 250 0.067 1700 >1700 
0 90537·6 SWD 0.27 47 25 250 0.11 1500 >1500 
Z 90537·7 SWD 0.33 46 25 250 0.13 1300 >1300 IIJ 
:t: 90537·8 SWD 0.39 44 25 250 0.18 1100 >1100 
Q. 90537·9 SWD 0.47 44 , 25 235 0.25 1000 >1000 

90537·10 SWD 0.56 43 25 210 0.33 900 >900 
90537·11 SWD 0.68 42 25 190 0.45 750 >750 
90537·12 SWD 0.82 40 25 180 0.59 600 >600 
90537·13 SWD 1.0 47 25 140 0.070 1900 >1900 
90537·14 SWD 1.2 46 7.9 130 0.093 1600 >1600 
90537·15 SWD 1.5 45 7.9 115 0.12 1300 >1300 
90537·16 SWD 1.8 43 7.9 105 0.14 1200 >1200 
90537·17 SWD 2.2 45 7.9 100 0.19 1100 >1100 

Z 90537·18 SWD 2.7 46 7.9 92 0.28 950 >950 
0 90537·19 SWD 3.3 44 7.9 85 0.35 800 >800 
0::: 90537·20 SWD 3.9 44 7.9 75 0.40 750 >750 - 90537·21 SWD 4.7 44 7.9 70 0.55 650 >650 

90537·22 SWD 5.6 47 7.9 65 0.72 550 >550 
90537·23 SWD 6.8 50 7.9 55 1.02 500 >500 
90537·24 SWD 8.2 50 7.9 50 1.32 475 >475 
90537·25 SWD 10 49 7.9 46 1.62 450 >450 
90537·26 SWD 12 55 2.5 44 2.00 400 >400 
90537·27 SWD 15 44 2.5 .49 0.80 620 250 
90537·28 SWD 18 45 2.5 45 0.89 610 235 

IIJ 90537·29 SWD 22 46 2.5 41 0.96 600 220 
'I- 90537·30 SWD 27 49 2.5 38 1.19 500 200 -
0::: 90537·31 SWD 33 45 2.5 34 1.37 490 190 

0::: 90537·32 SWD 3\1 53 2.5 29 1.93 410 180 
IIJ 90537·33 SWD 47 52 2.5 27 2.11 400 175 
LI- 90537·34 SWD 56 49 2.5 25 2.23 380 160 

90537·35 SWD 68 51 2.5 21 2.70 370 150 
90537·36 SWD 82 45 2.5 10.5 2.44 360 140 

0.157" ± .010" 

" 
I:: 

#22 (.025'± .002) TeW 

0.395" ±.020" 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C. 

Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per MIL·C·1530S (latest revision). 

Moisture, Vibration, and Shock Resistance; Meets requirements of 
MIL·C·15305 D, Grade 1, Class' B. High frequency 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking: Color coded per MIL-C-1S30S (latest revision). 

MS Min. Max. Max. Incr.*'" 
Ma- Catalog NeG L Q Min. SRF DCR I I 

terial No. PIN I'H MHz MHz Q mA mA 
90537·37 SWD 100 52 2.5 10.0 3.12 325 120 
90537·38 SWD 120 57 .79 9.7 3.60 290 95 
90537·39 SWD 150 56 .79 8.5 4.10 275 90 
90537·40 SWD 180 60 .70 8.0 4.40 260 85 
90537·41 SWD 220 58 .79 7.5 5.00 250 80 
90537-42 SWD 270 60 .79 7.0 5.80 240 70 
90537·43 SWD 330 54 .79 6.5 6.40 225 65 

fgosjJ.44 SWD 390 67 .79 6.2 7.40 200 60 
90537·45 SWD 470 60 .79 5.7 9.50 180 58 
90537·46 SWD 560 60 .79 4.7 10.5 174 55 
90537·47 SWD 680 60 .79 4.5 11.8 168 50 
90537·48 SWD 820 57 .79 4.2 13.0 152 45 
90537·49 SWD 1000 65 .79 3.8 17.5 135 40 
90537·50 SWD 1200 45 .25 1.5 22.1 115 35 
90537·51 SWD 1500 49 .25 1.2 26.5 110 33 
90537·52 SWD 1800 47 .25 1.0 29.9 105 30 

IIJ 90537·53 SWD 2200 50 .25 0.97 33.8 99 27 
I-- 90537·54 SWD 2700 47 .25 0.92 47.3 83 25 
0::: 90537·55 SWD 3300 43 .25 0.84 53.0 80 22 
0::: 90537·56 SWD 3900 43 .25 0.80 73.8 67 20 
IIJ 
LI- 90537·57 SWD 4700 44 .25 0.74 81.6 63 19 

90537·58 SWD 5600 45 .25 0.73 98.9 56 17 
90537·59 SWD 6800 43 .25 0.66 111.0 54 16 

90537·60 SWD 8200 42 .25 0.54 119.0 52 15 
90537·61 SWD 10,000 39 .25 0.47 137.0 49 14 

90537-62 SWD 12,000 31 .079 0.33 143.0 46 13 

90537·63 SWD 15,000 31 .079 0.29 157.0 45 12 

90537·64 SWD 18,000 31 .079 0.28 175.0 41 10 

90537·65 SWD 22,000 27 .079 0.25 274.0 33 9 
90537·66 SWD 27,000 27 .079 0.21 308.0 31 8 
90537·67 SWD 33,000 27 .079 0.19 343.0 30 7.5 
90537·68 SWD 39,000 27 .079 0.17 376.0 27 6.0 
90537·69 SWD 47,000 23 .079 0.16 473.0 26 5.5 

90537·70 SWD 56,000 23 .079 0.14 512.0 25 5.0 

90537·71 SWD 68,000 23 .079 0.13 580.0 24 4.0 

90537·72 SWD 82,000 21 .079 0.12 618.0 23 3.5 

9053773 SWD 00,000 18 .079 0.11 678.0 22 3.0 

"INCREMENTAL CURRENT - The D.C. current required to cause a 5% reduction in the nominal inductance value. 
NCG and MS Part No. electricals as shown. 
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COILS, CHOKES, & CONDUCTORS 1800 

SUPER WEE-WEE-OUCTOR 
The SUPER WEE-WEE-DUCTOR, a shielded miniaturized 
inductor, provides a greater inductance-to-size ratio in a 
molded epoxy envelope. Use of unique "T" lead construction 
on all values from 15 uH to 10,000 uH assures exceptional 
reliability in ranges where fine wire sizes. are used. !his MS 
inductor series is designed to meet the stringent reqUIrements 
of MIL-C-15305 (latest revision). This provides the design 
engineer with utmost reliability, electrical performance, and 
minimum coupling in high density packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% (Q-Meterl at specified frequency. 
Dielectric Strength: 700 volts RMS at sea level. 
Self-Resonant Frequency: Measured with full length leads on Q-Meter. 
Q: Measured on Q-Meter at specifiea frequency. 
Rating: maximum based on 1/3 watt dissipation. 
DENSITY CHARACTERISTICS 
Volum.: 0.0041 cubic inches. 
Weight: 0.50 grams maximum. 
Shielding: Less than 3% coupling with two units mounted side by 
side at 1000 cycles. 

TYPE SWWD 
MS21399, 21400 & 21401 

INDUCTORS 

An Ultra-Reliable molded shielded inductor. Subminiature 
size for high density circuits. Great Inductance-to-size ratio_ 
.10 uH to 10,000 uH. 0_136" diameter x 0_335" length. 61 
stock values_ 

#24 (.020 :±: .002) TCW .-L 
-----'=£'-----i(;iill!;!I'1I iilliliJr-----

T 
0.136 
max. 

GRADE 1 CLASS A 

L ~ 1?{l' ±Kt 
lD.3351 

" .. 010 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: - 55°C to + 105°e. 
Terminal Strength: Meets five pounds pull test; five 360° rotations in 
alternate directions per MIL-C-15305 (latest revision). 
Moisture, Vibration and Shock Resistance: Meets requirements of 
MIL-C-15305 (latest revision). High Frequency: 10 cps to 2000 cps 
@ 20G ±10% maximum for 12 logarithmic swings each of 20 minute 
duration repeated for each of three mutually perpendicular planes. 
Shock: 100G, 6 MS. 
Marking: Color coded per M 1I_-C-15305 (latest revision). 

SUPER WEE-WEE-DUCTOR STANDARD VALUES .. Test min. Max. Incr.* 
.;: l Q Freq. SRF Max. DCR I I 

i NeG - - -- -
MSNo. Part No. ILH Min. MHz MHz n mA mA 

MS21399-1 SW-W-O- 0_10 0.10 42 25 480 .087 1650 >1650 
MS21399-2 SW-W-D- 0.12 0.12 42 25 460 .090 1630 >1630 
MS21399·3 SW-W-D- 0.15 0.15 42 25 400 .098 1550 >1550 

u MS21399-4 SW-W-O- 0.18 0.18 42 25 360 .117 1420 >1420 
::::; MS21399-5 SW-W·O- 0.22 0.22 42 25 340 .141 1330 >1330 
0 MS21399·6 SW-W-D· 0.27 0.27 42 25 320 .157 1230 >1230 z MS21399-7 SW-W·O- 0.33 0.33 42 25 295 .178 1140 >1140 ... 
:: MS21399-8 SW-W-O- 0.39 0.39 42 25 275 .208 1060 >1060 
~ MS21399-9 SW-W-O- 0.47 0.47 41 25 250 .257 960 > 960 

MS21399-10 SW-W-D- 0.56 0.56 39 25 238 .283 915 > 915 
MS21399-11 SW-W-D- 0.68 0.68 36 25 224 .337 840 > 840 
MS21399-12 SW-W-O- 0.82 0.82 35 25 205 .470 720 > 720 
MS21400-1 SW-W-D- 1.0 1.0 38 25 135 .170 1180 >1180 
MS21400-2 SW-W-D- 1.2 1.2 38 7.9 124 .190 1150 >1150 
MS21400-3 SW-W-D- 1.5 1.5 38 7.9 114 .212 1050 >1050 
MS21400-4 SW-W-D- 1.8 1.8 38 7.9 105 .242 990 > 990 
MS21400-5 SW-W-D· 2.2 2.2 38 7.9 95 .263 950 > 950 

:z MS21400-6 SW-W·D- 2.7 2.7 38 7.9 85 .320 880 > 880 
CI MS21400-7 SW-W·D- 3.3 3.3 38 7.9 78 .345 820 > 820 
!:5 MS21400·8 SW-W-D- 3.9 3.9 42 7.9 74 .411 755 > 755 

MS21400-9 SW-W-D- 4.7 4.7 42 7.9 68 .562 650 > 650 
MS21400-10 SW-W-D- 5.6 5.6 42 7.9 62 _742 565 > 565 
MS214oo-11 SW-W-D- 6.8 6.8 45 7.9 55 1.00 485 > 485 
MS21400-12 SW-W-O- 8.2 8.2 47 7.9 51 1.20 440 > 440 
MS21400-13 SW-W-O- 10 10 51 7.9 45 1.84 355 > 335 
MS21400-14 SW-W-D- 12 12 51 2.5 41 2.60 300 > 300 
MS21401-1 SW-W-O- 15 15 45 2.5 48 .635 610 200 
MS21401-2 SW-W-D- 18 18 45 2.5 44 .728 570 175 
MS21401-3 SW-W·O- 22 22 45 2.5 37 .825 530 160 
MS21401-4 SW-W-O- 27 27 45 2.5 32 .950 SOO 155 
MS21401-5 SW-W-O- 33 33 46 2.5 30 1.26 430 150 
MS21401-6 SW,W-D- 39 39 46 2.5 27 1.42 405 145 
MS21401-7 SW-W-D- 47 47 46 2.5 23 1.72 370 140 
MS21401-8 SW-W-O- 56 56 48 2.5 21 2.03 340 130 
MS21401-9 SW-W-D- 68 68 48 2.5 18.5 2.29 320 120 
MS21401-10 SW-W·D- 82 82 46 2.5 17.0 2.55 305 115 
MS21401-11 SW-W·D- 100 100 46 2.5 15.5 2.92 280 100 
MS21401-12 SW-W-O- 120 120 53 0.79 14.5 3.30 235 80 
MS21401-13 SW-W-O- 150 150 53 0.79 13.0 4.30 215 68 

CI MS21401-14 SW-W-O- 180 180 53 0.79 11.5 5.40 200 64 
cc MS21401-15 SW-W-D- 220 220 55 0.79 10.0 6.65 150 60 ... ..... MS21401-16 SW-W-D- 270 270 57 0.79 9.50 7.60 140 58 

t- MS21401-17 SW-W-D- 330 330 57 0.79 8.SO 8.50 130 56 
MS21401-18 SW-W-D- 390 390 57 0.79 8.00 10.0 120 54 ... MS21401-19 SW-W-D- 470 470 57 0.79 7.20 13.5 100 52 ... MS21401-20 SW-W-D- 560 560 61 0.79 6.40 14.5 95 50 ;;;; 

"" MS21401-21 SW-W-D- 680 680 61 0.79 5.80 16.0 90 48 ... 
MS21401-22 SW-W-O- 820 820 58 0.79 5.30 19.0 85 47 ... 
MS21401·23 SW-W-D- 1000 1000 58 0.79 4.80 21.5 80 45 
MS21401-24 SW-W-D- 1200 1200 55 0.25 2.90 23 100 40 
MS21401-25 SW-W-O- 1500 1500 55 0.25 2.80 30 90 35 
MS21401-26 SW-W-O: 1800 1800 55 0.25 2.60 33 86 32 
MS21401-27 SW-W-O- 2200 2200 55 0.25 2.55 40 78 30 
MS21401-28 SW-W-D- 2700 2700 55 0.25 2.40 43 74 28 
MS21401-29 SW-W-O- 3300 3300 55 0.25 2.00 58 65 26 
MS21401-3Q SW-W-D- 3900 3900 S5 0.25 1.95 76 56 23 

MS21401-31 SW-W-D- 4700 4700 55 0.25 1.85 85 53 20 
MS21401-32 SW-W-D- 5600 5600 55 0.25 1.75 100 48 18 
MS21401-33 SW-W-O- 6800 6800 50 0.25 1.58 127 43 15 
MS21401-34 SW-W-D- 8200 8200 50 0.25 1.55 150 40 12 
MS21401-35 SW-W-O-10,OOO 10,000 50 0.25 1.45 190 37 10 

'INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction in the nominal inctuctance .value. 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

TYPEWD 
INDUCTORS 

WEE-DUCTOR Miniature Shielded Inductor with high inductance-to-size ratio. 
O.10uH to 180,OOOuH in 76 values 

The WEE-DUCTOR was the first miniature shielded inductor 
that Nytronics standardized for stock delivery. This encap
sulated non-flammable shielded unit in a 0.164" diameter by 
0.450" long envelope offers the design engineer extremely 
high inductance for density packaging. 

GRADE 2 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: O.luH to 22uH ±10% (Q·Meter); 27uH to l,OOOuH 
±5% (lKC Bridge); l,200uH to 56,OOOuH ±10% (IKC Bridge) 68,· 
OOOuH to 180,OOOuH ±20% (lKC Bridge) meas'ured at point on leads 
114 inch from body. 
Dielectric Strength: 700 volts RMS at sea level. 

Self·Resonant Frequency: Minimum SRF measured with full length 
leads on Grid DIP Meter. 

Q: Measured :m Q·Meter. 

Maximum Current: Based on temperature rise not to exceed 40°C 
at 85°C ambient. 

Min. Max. Max. Incr.-
NeG L Q Min. SRF OCR I I 
Part Ma-
No. "H MHz MHz f! mA mA terial 

WEE· 0.10 0.10 63 25 487 0.020 4000 4000 

WEE· 0.12 0.12 61 25 442 0.029 3350 3350 

WEE· 0.15 0.15 59 25 402 0.032 3000 3000 

WEE· 0.18 0.18 57 25 366 0.040 2850 2850 

WEE· 0.22 0.22 56 25 331 0.045 2700 2700 
Co> 

WEE· 0.27 0.27 50 25 298 0.08 2000 2000 ::J 
C> 

WEE· 0.33 0.33 48 25 270 0.09 1900 1900 
z ... 
z 

WEE· 0.39 0.39 48 25 248 0.16 1420 1420 .... 
WEE· 0.47 0.47 48 25 226 0.17 1400 1400 

WEE· 0.56 0.56 45 25 206 0.36 960 960 

WEE· 0.68 0.68 45 25 188 0.37 940 940 

WEE· 0.82 0.82 41 25 171 0.46 870 870 

WEE· 1.0 1.0 42 7.9 131 0.062 2300 2300 

WEE· 1.2 1.2 43 7.9 120 0.067 2200 2200 

WEE· 1.5 1.5 41 7.9 108 0.16 1420 1420 

WEE· 1.8 1.8 42 ~ 7.9 99 0.17 1370 1370 

WEE· 2.2 2.2 42 7.9 90 0.19 1300 1300 

WEE· 2.7 2.7 41 7.9 86 0.20 1270 1270 

WEE· 3.3 3.3 40 7.9 73 0.31 1030 1030 z 
co 

WEE· 3.9 3.9 40 7.9 68 0.33 1000 1000 !!: 
WEE· 4.7 4.7 40 7.9 61 0.58 750 750 

WEE· 5.6 5.6 40 7.9 56 0.64 710 710 

WEE· 6.8 6.8 40 7.9 51 0.68 680 680 

WEE· 8.2 8.2 45 7.9 46 1.3 500 500 

WEE· 10 10 46 2.5 42 1.4 480 480 

WEE· 12 12 47 2.5 38 1.5 460 460 

WEE· 15 15 47 2.5 34 1.7 440 440 

WEE· 18 18 45 2.5 43 0.88 610 235 

WEE· 22 22 47 2.5 38 0.95 590 220 

WEE· 27 27 42 2.5 35 1.15 530 200 

WEE· 33 33 43 2.5 32 .1.2 520 193 

WEE· 39 39 45 2.5 30 1.6 450 183 ... ... 
WEE· 47 47 46 2.5 26 1.8 420 177 ;;;; 

'" WEE· 56 56 40 2.5 24 2.2 390 170 ... ... 
WEE· 68 68 40 2.5 22 2.3 375 165 

WEE· 82 82 42 2.5 14 2.4 360 160 

WEE·IOO 100 63 .79 12 2.6 345 157 

WEE·120 120 62 .79 11 2.9 330 145 

#24 {.020 ± .OO}TCW ~ 
ACTUAL SIZE 

T 
......... ----, 
I.. ~I" 1.3 TYP. MIN.-.J 

0.450 ~I 0.164 
MAX. 

DENSITY CHARACTERISTICS 

MAX. 

Volume: 0.0087 cubic inches Weight: 0.75 grams maximum 
Shielding: Less than 3% coupling with two units measured side by 
side at 1000 cycles. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C. 
Terminal Strength: Meets five pound pull test; five 360° rotations in 
alternate directions per M IL·C·15305B. 
Marking: Printed with pertinent data. 

Note: L & Q are not always tested at the same frequency. 

Min. Max. Max. Incr.-
NCG L Q Min. SRF OCR I I 
Part Ma· 
No. "H MHz MHz fl mA mA terial 

WEE· 150 150 63 .79 10 3.3 315 126 

WEE· 180 180 60 .79 9.2 3.6 300 110 

WEE· 220 220 57 .79 8.8 4.1 280 105 

WEE· 270 270 52 .79 8.0 4.8 260 91 

WEE· 330 330 50 .79 7.2 5.6 240 87 

WEE· 390 390 43 .79 6.8 6.2 230 72 

WEE· 470 470 66 .79 6.4 10.0 180 67 

WEE· 560 560 64 .79 6.0 11.5 170 65 

WEE· 680 680 71 .79 5.2 12.0 160 60 

WEE· 820 820 67 .79 4.8 13.8 150 55 

WEE· 1000 1000 62 .79 4.5 16.0 140 52 

WEE· 1200 1200 52 .250 1.3 18.2 135 50 

WEE· 1500 1500 51 .250 1.2 23.7 118 48 

WEE· 1800 1800 51 .250 1.1 30.2 105 42 

WEE· 2200 2200 50 .250 1.0 33.7 99 37 

WEE· 2700 2700 51 .250 .94 43.1 87 33 

WEE· 3300 3300 52 .250 .84 48.7 82 30 

WEE· 3900 3900 48 .250 .77 62.7 72 29 ... 
WEE· 4700 4700 48 .250 .67 70.5 68 28 ... 

;;;; 
WEE· 5600 5600 48 .250 .65 104 56 24 '" ... ... 
WEE· 6800 6800 45 . 250 .59 118 53 20 

WEE· 8200 8200 38 .250 .46 146 47 18 

WEE· 10,000 10,000 36 .079 .38 76.6 66 15 

WEE· 12,000 12,000 36 .079 .30 109 55 14 

WEE· 15,000 15,000 38 .079 .26 119 52 13 

WEE· 18,000 18,000 38 .079 .24 138 49 13 

WEE· 22,000 22,000 32 .079 .23 219 39 12 

WEE· 27,000 27,000 32 .079 .22 259 35 12 

WEE· 33,000 33,000 32 .079 .20 296 33 11 

WEE· 39,000 39,000 30 .079 .17 395 29 10 

WEE· 47,000 47,000 25 .079 .16 452 27 9 

WEE· 56,000 56,000 25 .079 .15 499 26 8 

WEE· 68,000 68,000 20 .079 .12 395 29 1.1 

WEE· 82,000 82,000 20 .079 .10 452 27 1.1 

WEE·100,OOO 100,000 20 .079 .09 499 26 1.1 

WEE·120,OOO 120,000 20 .070 .08 540 23 1.1 

WEE·150,OOO 150,000 20 .060 .07 750 20 .1.0 

WEE·180,OOO 180,000 20 .050 .07 880 18 0.8 

- INCREMENTAL CURRENT - The D.C. current to cause a 5% reduction in the nominal Inductance value. 
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1800 COILS. CHOKES. & CONDUCTORS 

WEE·WEE· 
DueTOR SERIES 

TYPEWWD 
INDUCTORS 

GRADE 2 CLASS B WEE-WEE-DUCTOR STANDARD VALUES 

The WEE-WEE-DUCTOR offers the Design Engi
neer a subminiature shielded inductor to solve 
special problems in density circuit application. 
This shielded inductor has great inductance-to
size ratio. 

0.10 to 1,OOOuH 
0.133" diameter x 0.335" length 
49 stock values 

#24 (.020 ::': .002) TCW 

--------~--~c==J~--~/-------
T 

0.133 I. -l--1.3 TYP. MIN. J 
max. ro.335 I I 

max. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Rating: 

±10% (Q-Meter). 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

I maximum based on % watt 
dissipation. 

DENSITY CHARACTERISTICS 

Volume: 

Weight: 

Shielding: 

0.0041 cubic inches. 

0.50 grams maximum. 

Less than 3% coupling with 
two units mounted side by side 
at 1000 cycles. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: -55°C to +125°C. 

NCG L 
Part 
No. I'H 

WEE·WEE· 0.10 0.10 
WEE·WEE· 0.12 0.12 
WEE·WEE- 0.15 0.15 
WEE-WEE- 0.18 0.18 
WEE-WEE- 0.22 0.22 
WEE-WEE- 0.27 0.27 
WEE-WEE- 0.33 0.33 
WEE-WEE- 0.39 0.39 
WEE-WEE- 0.47 0.47 
WEE-WEE- 0.56 0.56 
WEE-WEE- 0.68 0.68 
WEE-WEE- 0.82 0.82 
WEE-WEE- 1.0 1.0 
WEE-WEE- 1.2 1.2 
WEE-WEE- 1.5 1.5 
WEE-WEE- 1.8 1.8 
WEE-WEE- 2.2 2.2 
WEE-WEE- 2.7 2.7 
WEE-WEE- 3.3 3.3 
WEE-WEE- 3.9 3.9 
WEE-WEE- 4.7 4.7 
WEE-WEE- 5.6 5.6 
WEE-WEE- 6.8 6.8 
WEE-WEE- 8.2 8.2 
WEE-WEE- 10 10 
WEE-WEE- 12 12 
WEE-WEE- 15 15 
WEE-WEE- 18 18 
WEE-WEE- 22 22 
WEE-WEE- 27 27 
WEE-WEE- 33 33 
WEE·WEE- 39 39 
WEE-WEE- 47 47 
WEE-WEE- '56 56 
WEE-WEE- 68 68 
WEE-WEE- 82 82 
WEE-WEE- 100 100 
WEE-WEE- 120 120 
WEE-WEE- 150 150 
WEE-WEE- 180 180 
WEE-WEE- 220 220 
WEE-WEE- 270 270 
WEE-WEE- 330 330 
WEE-WEE- 390 390 
WEE-WEE- 470 470 
WEE-WEE- 560 560 
WEE-WEE- 680 580 
WEE-WEE- 820 820 
WEE-WEE-1000 1000 

Min. Max. Max. 
Q Min. SRF OCR I 

MHz MHz {l mA 
42 25 >400 .112 1720 
42 25 >400 .126 1630 
42 25 >400 .138 1550 
42 25 366 .165 1420 
42 25 331 .198 1330 
42 25 298 .220 1230 
42 25' 288 .258 1140 
42 25 271 .292 1060 
41 25 247 .360 960 
39 25 236 .397 915 
36 25 216 .472 840 
35 25 200 .638 720 
42 25 136 .208 1260 
38 7.9 120 .225 1210 
38 7.9 111 .265 1120 
38 7.9 103 .285 1080 
36 7.9 94 .330 1000 
38 7.9 85 .381 935 
38 7.9 78 .432 875 
40 7.9 73 .576 755 
42 7.9 66 .787 650 
42 7.9 62 1.04 565 
45 7.9 54 1.40 485 
47 7.9 50 1.68 440 
51 7.9 44 2.58 355 
51 2.5 39 3.65 300 

45 2.5 44 .862 620 
43 2.5 40 1.02 570 
42 2.5 36 1.12 545 
37 2.5 33 1.28 510 
46 2.5 30 1.70 440 
38 2.5 26 1.99 405 
42 2.5 23 2.41 370 
41 2.5 22 2.85 340 
46 2.5 18 3.21 320 
46 2.5 17 3.57 305 
43 2.5 15 4.10 280 
50 0.79 13 5.97 235 
49 0.79 12 7.05 215 
56 0.79 11 8.12 200 
53 0.79 10 14.8 150 
57 0.79 9 16.8 140 
57 0.79 8.5 18.6 130 
57 0.79 8 21.1 120 
50 0.79 7 32.2 100 
50 0.79 6 36.4 95 
56 0.79 5.5 41.1 90 
49 0.79 5 45.0 85 
49 0.79 4.5 52.0 80 

1800 

Incr." 
I 

Ma-
mA terial 

>1720 
>1630 
>1550 
>1420 
>1330 u 

>1230 :0 
co 

>1140 
z ... 

>1060 
:z: ... 

> 960 
> 915 
> 840 
> 720 
>1260 
>1210 
>1120 
>1080 
>1000 
> 935 
> 875 z 

C> 

> 755 !!: 
> 650 
> 565 
> 485 
> 440 
> 355 
> 300 

200 
175 
160 
155 
150 
145 
140 
130 
120 
115 
100 
80 ... 
68 

.... 
ii: 

64 '" ... 
60 "-

58 
56 
54 
52 
50 
48 
47 
45 Terminal 

Strength: 
Meets five pound pull test; 
five 360 ° rotations in alternate 
directions per MIL-C-15305 
(latest revision}. 

" INCREMENTAL CURRENT - The D.C. current to cause a 5% reductIOn In the 
nominal inductance value. 

Marking: 

EEM 1988 

Color coded per MIL-C-15305 
(latest revision) 

For manufacturers' sales offices. see yellow pages A·1255 



The PEE-CEE is designed to meet MIL-C-15305 (latest 
revision), Grade 1, Class B. Printed board mounting is 
facilitated by 0.200 grid spacing and unit has shielded 
construction to allow maximum density packaging. Stan
dardized in 73 stock values. 

Subminiature Shielded Radial Lead Fixed Inductor 
High Q Values 0.10 to 100,000uH 

Unitized Epoxy-Molded Construction 

t i r-.265 ± .010 DIA. 

.27fMAL·· ~ Yt, 

• #24 (.020 ± .002) lCW 

---., ~ .300 LII ±.01O 

,;o:l-jl,. "'" 
All dimensions in inches 

ELECTRICAL CHARACTERISTICS 

Inductance: 

Q and SRF Values: 

Dielectric 
Strength: 

Working Voltage: 

Maximum Current: 

Incremental 
Current: 

± 1 0% over entire range as measured per 
MIL-C-15305 (latest revision). 
Minimum not less than 80% of specified value 

840 Volts R.M.S. at sea level. 

300 Volts D.C. 

Based on temperature rise not to exceed 
35 ° C at 90 ° C ambient. 

Defined as the DC current required to cause 
a five percent reduction in the nominal 
inductance value. 

DENSITY CHARACTERISTICS 

Weight: 

Volume: 

Shielding: 

1.5 grams maximum 

.015 cubic inches 
3% coupling maximum when two units are 
tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

Marking: 

Terminal Pull: 

-55°C. to +125°C. 

Meet requirements of MIL-C-15305 (latest 
revision). Low frequency 10 to 55 cps @ .06/1 
maximum total excursion at rate of 1 linear 
sweep per minute for 2 hours repeated for 
each of three mutually perpendicular planes. 
Shock: 100G, 6 MS (body mounted) 

Manufacturer data printed. 

Three pounds. 

PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
Pc 

I Pc 
Pc 
PC 

I PC 

PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
P 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
P 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
P 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 

NCG 
Part No. L 

1<0 

0.10 .10 
0.12 .12 
0.15 .15 
0.18 .18 
0.22 .22 
0.27 .27 
0.33 .33 
0.39 .39 
0.47 .47 
0.56 .56 
0.68 .68 
0.82 .82 
1.00 1.00 
1.2 1.2 
1.5 1.5 
1.8 1.8 
22 2.2 
2.7 2.7 
3.3 3.3 
3.9 3.9 
4.7 4.7 
5.6 5.6 
6.8 6.8 
8.2 8.2 

10 10 
12 12 
15 15 
18 lR 
22 22 
27 27 
33 33 
39 39 
47 4 
56 56 
68 68 
82 82 

100 100 
120 120 
150 150 
180 180 
220 220 
270 270 
330 330 
390 390 
470 470 
560 560 
680 680 
820 820 

1,000 1 000 
1200 1200 
1500 1500 
1,800 I 800 
2200 2200 
2 00 2 00 
3300 3300 
3900 3900 
4.700 4700 
5,600 5,600 
6800 6800 
8200 8200 

10 000 10000 
12000 12000 
15000 15000 
18000 18000 
22000 22000 
27000 27000 
33000 33000 
39000 39000 
47000 47000 
56,000 56000 
68000 680GO 
82000 82000 

100,000 100,000 

A·1256 For manufacturers' sales offices, see yellow pages 

Test 
Freg. 

IM"Z 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 

.9 
7.9 
7.9 

.9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.790 
0790 
0.250 
0.250 
0.250 
0.250 
0.250 
0,?50 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 

TYPE PC 
INDUCTORS 

D. C. R. 
Q nom. SRF nom. Max. 

Mllz ohms 
70 '>250 0.030 
70 ,>250 0.030 
70 2 250 0.030 
70 '>250 0.035 
70 >250 0.038 
80 >250 0.040 
80 >250. 0.040 
80 250 0.045 
80 230 0.045 
80 220 0.050 
80 190 0.055 
85 180 0.060 
85 160 0.070 
90 170 o"~Q85 

100 155 0.100 
IJ5 i~~-- 0.110 
110 1iJ20 
no 104 0.125 
90 93.0 0.165 
90 87.0 0.180 
95 79.0 0.245 -95- 72.0 0.265 
85 63.0 0.330 
95 60.0 0.460 
90 54.0 0.640 

120 37.0 0.800 
120 28.8 0.865 
115 23.8 0.940 
125 21.3 1.03 
115 20.6 1.18 
120 18.6 1.30 
120 17.7 1.41 
110 14.9 1.61 
115 13.9 2.08 
105 12.9 2.20 
105 11.7 2.42 
95 10.5 2.15 
95 5.60 2.38 
90 5.20 2.52 
95 4.90 2.88 
95 4.60 3.18 

100 4.20 3.50 
100 3.55 4.80 

i~~-I--'~ 5.44 
3.20 590-

95 2.90 6.30 
100 2. 0 7.20 
90 2.50 8.00 

100 2.35 12.0 
95 2.20 13.5 
90 1.90 16.5 

100 1.80 18.0 
100 1.70 20.5 
95 1.50 22.5 
90 .40 42.0 

_85 .27 4 .5 
85 1.24 53.0 
85 0.93 62.5 
75 0.79 69.5 
80 0.75 75.0 
70 0.70 100.0 
70 .50 64 
70 .38 84 
70 .36 93 
70 .32 104 
70 .30 173 
70 .27 187 
70 .26 220 
70 .25 253 
70 .24 285 
60 .20 3lJ 
60 .19 385 
60 .17 420 

1800 

Max. Iner. 
I I 

m.a. m.l. 
2500 2500 
2500 2500 
2500 2500 
2400 2400 
2300 2300 

~~~~ ~ ~ 2100 -~ 
2100 2IGO 
2000 2000 
1900 ~.~ 
1800 ~ 1700 1700 
1670 1670 
1540 1540 

r~ 1410 ~* 1380 1380 
1200 1200 

1~ ~ 985 
950 950 
853 853 
720 720 
6; 0 620 
545 545 
520 520 
504 504 
460 460 
418 418 
398 398 
385 385 
350 350 
330 330 
320 320 
300 300 
333 333 
316 190 
306 175 
288 150 
273 125 
260 120 
222 110 
209 105 
201 100 
194 90 
181 80 
172 70 
141 65 
132 60 
119 55 
114 47 
107 43 
102 39 

76 36 
7l 35 
67 34 
65 31 
58 27 
56 26 
49 24 
60 40 
52 34 
50 30 
45 28 
35 26 
32 24 
30 22 
28 20 
26 19 
24 18 
22 16 
20 15 
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1800 COILS, CHOKES, & CONDUCTORS 

SDD 

TYPE SOD 
INDUCTORS 

MOLDED SHIELDED INDUCTOR 
GRADE 1 CLASS A 

r-- lW'Min. ----1 .095 ±.01O 

----------------~c::J~ 
'\ 

#24 (.020 ±.OO2) TCW H 
0.250" ±.01O 

ALL DIMENSIONS IN INCHES 

The SOD INDUCTOR SERIES are R.F. Inductors spe
cifically designed to meet the demanding require
ments of MIL-C-15305 (latest revision). The SOD 
INDUCTOR Series epoxy molded envelope and shield
ing offers the design engineer reliability, electrical 
performance, and minimum coupling in high density 
packaging. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±1O% over the entire inductance range. 

Dielectric Strength: 300 volts RMS at sea level. 

Self·Resonant Frequency: Measured per MIL·C·lS30S (latest revision). 

Q: Measured on a Q-Meter. 

Maximum Current: Based on temperature rise not to exceed lSoC 
at 90°C ambient. 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -SsoC to +10SoC. 

Terminal Strength: Meets three pound pull test; five 360° rotations in 
alternate directions per MIL-C-lS30S (latest revision). 

MOisture, Vibration, and Shock Resistance: Meets requirements or 
MIL-C-lS30S (latest revision), 10 cps to 2000 cps @ IS G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 50G, 11 MS. 

Marking: Color coded per M IL-C-1S30S (latest revision). 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

L 0.. Min 
NCG 

Part No. ILH MHz 

SOO- 0.10 0.10 40 25 

SOO- 0.12 0.12 40 25 

SOO- 0.15 0.15 40 25 

SOD· 0.18 0.18 40 25 

SOD· 0.22 0.22 40 25 

SOD· 0.27 0.27 40 25 

SOO- 0.33 0.33 40 25 

SOO- 0.39 0.39 40 25 

SOO- 0.47 0.47 40 25 

SOO- 0.56 0.56 40 25 

SOO- 0.68 0.68 35 25 

SOO- 0.82 0.82 35 25 

SOO- 1.00 1.00 35 25 

SOD· 1.20 1.20 35 7.9 

SOD· 1.50 1.50 35 7.9 

SOD· 1.80 1.80 35 7.9 

SOD· 2.20 2.20 35 7.9 

SOD· 2.70 2.70 35 7.9 

SOO- 3.30 3.30 35 7.9 

SOO- 3.90 3.90 35 7.9 

SOO- 4.70 4.70 35 7.9 

SOO- 5.60 5.60 35 7.9 

SOD· 6.80 6.80 35 7.9 

SOO- 8.20 8.20 35 7.9 

SOD· 10.0 10.0 35 7.9 

soo- 12.0 12.0 35 2.5 

SOD· 15.0 15.0 35 2.5 

SOO- 18.0 18.0 35 2.5 

SOO- 22.0 22.0 35 2.5 

SOD· 27.0 27.0 35 2.5 

SOD· 33.0 33.0 35 2.5 

SOO- 39.0 39.0 35 2.5 

SOO- 47.0 47.0 35 2.5 

SOO- 56.0 56.0 35 2.5 

soo- 68.0 68.0 35 2.5 

soo- 82.0 82.0 35 2.5 

SOO- 100 100 35 2.5 

SOD· 120 120 35 .79 

SOD· 150 150 35 .79 

SOO- 180 180 35 .79 

SOD· 220 220 35 .79 

SOO- 270 270 35 .79 

SOO- 330 330 35 .79 

SOO- 390 390 35 .79 

SOO- 470 470 35 .79 

SOO- 560 560 35 .79 

SOO- 680 680 35 .79 

SOO- 820 820 35 .79 

SOO·1000 1000 35 .79 

* GREATER THAN MAX. CURRENT. 

Min. Max. 
SRF OCR 

MHz Ohms 

400 .10 

384 .11 

360 .12 

344 .13 

312 .15 

272 .16 

248 .18 

224 .19 

200 .21 

176 .25 

160 .27 

144 .36 

132 .40 

120 .73 

104 .86 

96 .95 

88 1.30 

80 1.80 

56 1.70 

52 1.80 

46 2.60 

43 2.90 

40 3.30 

38 4.50 

36 4.80 

32 3.00 

29 3.40 

25 3.80 

22 4.90 

20 5.80 

18 6.50 

17 7.90 

17 9.30 

15 11 

14 12 

13 14 

11 16 

7.6 10 

7.0 12 

6.5 15 

6.2 20 

5.8 23 

5.4 26 

4.8 35 

4.5 37 

4.0 40 

3.4 48 

3.0 54 

2.8 65 

1800 

Incr. t 
Max. I I 

mA mA 

1500 · 
1400 * 
1300 * 
1200 * 
1100 · 
1000 * 
950 · 
900 * 
800 · 
750 * 
700 · 
600 · 
525 · 
425 · 
400 * 
350 · 
320 · 
275 * 
290 · 
275 · 
225 · 
210 * 
200 * 
170 · 
165 · 
250 230 

230 180 

195 150 

170 135 

160 115 

150 105 

140 100 

135 95 

1.30 90 

120 83 

95 65 

90 70 

115 40 

105 35 

90 32 

80 30 

75 27 

70 25 

65 23 

60 21 

58 20 

54 18 

47 17 

43 15 

t INCREMENTAL CURRENT: The D.C. current required to cause a 5% 
reduction in the nominal inductance value. 
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TYPE DO 
INDUCTORS 

1800 

DEC/-DUCTOR 
New Subminiature Inductor 0.10uH to 1000uH Range 
0.100" diameter by 0.250" length 49 STANDARD VALUES 

I-- lW'Min.--1 .095 ±.01O 

---------Ic::J :::. 
'\ 

The DECI·DUCTOR offers the desi~n engineer epoxy·molded 
reliability and uniformity in a subminiature R.F. Inductor. This 
Nytronics R.F. Inductor line is designed to meet all the en· 
vironmental specifications of MIL·C·15305 (latest revision). #24 (.020 ±.002) TeW H 

GRADE 1 CLASS B 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: ±10% over entire range. 
Dielectric Strength: 700 volts RMS at sea level. 
Self·Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Rating: Maximum Current based on 35°C rise in 900C ambient. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches Weight: 0.35 grams 

NCG L QMin. 
Part No_ uH 

P 00-0.10 0.10 40 

H 
00-0.12 0.12 40 
00-0.15 0.15 38 

E 00-0.18 0.18 38 
00-0.22 0.22 35 

N 00-0.27 0.27 35 

0 00-0.33 0.33 32 
00-0.39 0.39 32 

L 00.{).47 0.47 32 
00-0.56 0.56 32 

I 00-0.68 0.68 33 

C 8~:~·g~ ~.~~ ~g 
88:t:;8 U~ ~~ 

I 00-1.80 1.80 35 
00-2.20 2.20 35 

R 00-2.70 2.70 37 

0 
00-3.30 3.30 45 
00-3.90 3.90 45 

N 00·4.70 4.70 45 
00-5.60 5.60 52 
00-6.80 6.80 52 
00-8.20 8.20 60 
00-10.0 10.0 60 
00-12.0 12.0 45 
00-15.0 15.0 47 
00-18.0 18.0 50 

. ~~:~H ;H ~g 
00·33.0 33.0 ~g 00-39.0 39.0 

F 00-47.0 47.0 50 
00-56.0 56.0 50 

E 00-68.0 68.0 52 

R 
00-82.0 82.0 52 
00-100 100 50 

R 00·120 120 28 
00-150 150 28 

I 00·180 180 28 

T 
00·220 220 26 
00-270 270 26 

E 00·330 330 26 
00·390 390 25 
00·470 470 27 
00-560 560 27 
00-680 680 28 
00-820 820 28 
OD-1000 1000 28 

0.250" ±.01O 

PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature: -55°C to +125°C 

Terminal Strength: Meets three pound pull test; five 360° rotations in 
alternate directions per M IL-C-1530S (latest revision). 

Moisture, Vibration, and Shock Resistance: Meets requirements of 
MIL-C-1S30S (latest revision), 10 cps to 2000 cps @ 15 G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shoc~: 50G, 11 MS. 

Marking: Color coded per MIL-C-15305 (latest revision). 

Min. Max. 
SRF DCR Maxi. 

MHz MHz Ohms mA 
25 690 0.07 2000 
25 650 0.08 1900 
25 600 0.09 1750 
25 550 0.10 1600 
25 510 0.11 1550 
25 470 0.15 1350 
25 410 0.21 1150 
25 370 0.29 970 
25 340 0.35 820 
25 310 0.48 700 
25 280 0.65 600 

~~ ~~5 ~:~~ ~gg 
!.9 155 g:~g m& 7.9 140 
7.9 130 0.32 900 
7.9 120 0.37 760 
7.9 105 0.49 700 
7.9 95 0.67 575 
7.9 87 0.95 500 
7.9 80 1.10 475 
7.9 75 1.60 380 
7.9 65 1.80 350 
7.9 62 2.40 300 
7.9 52 3.40 2fiS 

2.5 42 2.40 300 
2.5 36 2.70 275 
2.5 32 3.00 260 

~:~ ~~ U~ ~~ 
~.5 
2.5 ~~ Hg .~~ 
2.5 24 4.40 210 
2.5 22 5.70 205 
2.5 19 6.50 180 
2.5 17 7.30 175 
2.5 15 8.20 165 
0.79 14 14 110 
0.79 13 16 105 
0.79 12 18 100 
0.79 11 25 90 
0.79 10 33 75 
0.79 9.0 37 70 
0.79 8.0 51 60 
0.79 7.0 56 58 
0.79 6.5 61 55 
0.79 6.0 70 50 
0.79 5.5 91 45 
0.79 5.2 102 40 
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- MS INDUCTOR SERIES 
75083,75084,75085 
MOLDED INDUCTOR 10.100 uH 
to 1000 uH 

Markings: Color coded per MIL-C-15305 (Latest Rev.) 

The MS Inductor Series are RF Inductors specifically designed 
to meet the demanding requirements of MIL-C-15305 (latest 
revision). This MS Series is Epoxy Molded enveloped features 
reliability and uniformity in a Subminiature Inductor. 

Mili-Ductor 

TYPE MD 
INDUCTORS 

r---- lKl' ±3{t --1 .095 ±.01O 

--------------~c:Jr~~------------
'" . I I 0.250" 

#24 (.020 ±.002) TCW j4--II ±.OlO 
ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: :..:!::.10°/rl over entire range. 
Dielectric Strength: 1000 volts RMS at sea level. 

1800 

Self-Resonant Frequency: Measured per MIL-C-15305 (latest revision). 
Rating: Maximum current based on; 35°C rise in 90" ambient for 
phenolic, 15°C rise in 90° ambient for iron and ferrite core inductors. 

DENSITY CHARACTERISTICS 
Volume: 0.002 cubic inches; Weight: 0.30 grams. 
PHYSICAL AND ENVIRONMENTAL CHARACTERISTICS 
Operating Temperature, -55°C to +125'C phenolic core, -55°C to 
-t-l05"C iron and ferrite core. 
Terminal Strength: Meets five pound pull test: five 360 0 rotations in 
alternate directions per Mll-C-1530S (latest revision). 
Moisture, Vibration, and Shock Resistance: Meets reQuirements of 
Mll-C·15305 (latest revision), 10 cps to 2000 cps @ 20G ±10% maxi
mum for 12 logarithmic swings each of 20 minute duration repeated 
for each of three mutually perpendicular planes. Shock: 100G;6 MS. 

Inductance 
Test Frequency Self·resonant DC Resistance Rated DC 

Ma. MS No. NCG 11 Il& 11) Frequency, Min. Max. Current 
Part No. uh Min. MHz MHz Ohms MA 'feria I 

MS75083-1 MD .lO 40 25.0 680 .08 1350 

MS75083-2 MD .12 40 25.0 640 .09 1270 
MS75083-3 MD .15 38 25.0 600 .lO 1200 
MS75083-4 MD .18 35 25.0 550 .12 110S 
MS75083-5 MD .22 33 25.0 S10 .14 lO25 " MS75083·6 MD .27 33 25.0 430 .16 960 ::::i 

0 
MS75083-7 MD .33 30 25,0 410 .22 815 Z 
MS75083-8 MD .39 30 25.0 365 .30 700 III 

::r 
MS75083-9 MD .47 30 25.0 330 .35 650 c.. 
MS75083-10 MD .56 30 25.0 300 .50 545 
MS75083-11 MD .68 28 25.0 275 .60 495 
MS75083-12 MD .82 28 25.0 250 .85 415 
MS75083-13 MD 1.00 25 25.0 230 1.00 385 
MS75084-1 MD 1.2 25 7.9 150 .18 590 
MS75084-2 MD 1.5 28 7.9 140 .22 535 
MS75084-3 MD 1.8 30 7.9 125 .30 455 
MS75084-4 MD 2.2 30 7.9 115 .40 395 
MS75084-5 MD 2.7 37 7.9 100 .S5 355 
MS75084-6 MD 3.3 45 7.9 90 .85 270 
MS75084-7 MD 3.9 45 7.9 80 1.00 250 
MS75084-B MD 4.7 45 7.9 75 1.20 230 Z 
MS75084-9 MD 5.6 50 7.9 65 1.80 185 0 

MS75084-10 MD 6.8 so 7.9 60 2.00 175 ~ 
MS75084-11 MD 8.2 55 7.9 55 2.70 155 
MS75u84-12 MD 10 55 7.9 50 3.70 130 
MS7S084-13 MD 12 45 2.5 40 2.70 155 
MS75084·14 MD 15 40 2.5 35 2.80 150 
MS75084-15 MD 18 50 2.5 30 3.10 145 
MS75084-16 MD 22 so 2.5 25 3.30 140 
MS7S084-17 MD 27 50 2.5 20 3.50 135 
MS75085-1 MD 33 45 2.5 24 3.4 130 
MS75085-2 MD 39 45 2.5 22 3.6 125 
~85-3 MD 47 45 2.5 20 4.5 110 

MS75085-4 MD 56 45 2.5 18 5.7 100 
MS75085-5 MD 68 50 2.5 15 6.7 92 
MS75085-6 MD 82 50 2.5 14 7.3 88 
MS75085·7 MD 100 50 2.5 13 8 84 
MS75085-8 MD 120 30 .79 12 13 66 III 
MS7S085-9 MD 150 30 .79 11 15 61 !:: 
MS75085-lO MD 180 30 .79 10 17 57 a:: 

a:: 
MS7S08S-11 MD 220 30 .79 9 21 52 III 
MS75085-12 MD 270 30 .79 8 25 47 

LI.. 

MS75085-13 MD 330 30 .79 7 28 45 
MS7S08S-14 MD 390 30 .79 6.5 35 40 
MS75085·15 MD 470 30 .79 6 42 36 

~08S-16! MD 560 30 .79 5 46 35 

f-_~§?5085-17i MD 680 30 .79 4 60 30 

~50~~MD 820 30 .79 3.8 65 29 
MS7508S·19 MD 1000 30 .79 3.4 72 28 
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TYPE RFC-SS 
MS18130, 14046 & 90538 

INDUCTORS 

RFC-SS SERIES 

Molded inductors specifically designed to 
meet MIL-C-15305 (latest revision). Induc
tance from 0.15 to 240uH. 

GRADE 1 CLASS B (0.15-4.7) 
CLASS A (5.6-240) 

.375 

- -.,l:±~~" 
'------'- - - r -- T 

#22 (.025 ± .002) lCW 

ElECTR ICAl CHARACTER ISTICS 

'Inductance Tolerance: 0.15 to 33 uH ±10% 
36 to 240 uH ±5% 
Measured on Q meter per 
M IL-C-15305 (latest revision). 

Dielectric Strength: 1000 volts RMS @ sea level 

Rated Current: Based on max. temp. rise of 
35°C (ambient 90°C) for 
RFC-SS-0.15 to -4.7 
15°C (ambient 90°C) for 
RFC-SS-5.6 to -240 

PHYSICAL AND ENVIRONMENTAL· 
CHARACTERISTICS 

Operating Temperature: Max. 125°C for 
RFC-SS-0.15 to -4.7 

Max. 105°C for 
RFC-SS-5.6 to -240 

Terminal Strength: Meets five pound pull test per 
MIL-C-15305 (latest revision). 

Moisture, Vibration, and Meets requirements of 
Shock Resistance: MIL-C-15305 

(latest revision), 
high frequency 10 cps 

Marking: Color banded. 

NCG- L G Min. @ 

PART MS NO. 
NO. uH MHz 

MS18130-1 RFC·SS· .IS 0.15 5a ~ 
MS18130·2 RFC·SS· .22 0.22 50 25 
MS18130·3. RFC·SS· .33. 0.33 45 .25 
MS181304 RFC·SS· .47 0.47 45 25. 
MS18130·5 RFC·SS· .56 0.56 50 25 
MS18130·6 RFC·SS· .68 0.68 50 25 
MS18130·7 RFC·SS· .82 0.82 50 25 
MS18130·8 RFC·SS· 1.00 1.00 50 25 
MS18130·9 RFC·SS· 1.20 1.20 33 7.9 
MS18130·10 RFC·SS· 1.50 1.5 33 7.9 
MS18130·11 RFC·SS· 1.80 1.8 33 7.9 
MS18130·12 RFC·SS· 2.2 2.2 33 7.9 
MS18130·13 RFC·SS· 2.7 2.7 33 7.9 
MS18130·14 RFC·SS· 3.3 3.3 33 7.9 
MS18130·1S RFC·SS- 3.9 3.9 33 7.9 
MS18130·16 RFC-SS- 4.7 4.7 33 7.9 
MS14046·1 RFC-SS- 5.6 5.6 45 7.9 
MS14046·2 RFC-SS- 6.8 6.8 50 7.9 
MS14046·3 RFC-SS- 8.2 8.2 50 7.9 
MS14046·4 RFC-SS- 10 10.0 55 7.9 
MS14046·S RFC-SS· 12 12 65 2.5 
MS14046·6 RFC-SS- 15 15 65 2.5 
MS14046-7 RFC-SS- 18 18 75 2.5 
MS14046-8 RFC·SS- 22 22 75 2.5 
MS14046-9 RFC-SS- 27 27 60 2.5 
MS14046·10 RFC-SS- 33 33 65 2.5 
MS90538·1 RFC-SS- 36 36 60 2.5 
MS90538·2 RFC-SS· 39 39 60 2.5 
MS90538-3 RFC-SS- 43 43 60 2.5 
MS90538·4 RFC-SS· 47 47 55 2.5 
MS90538·5 RFC-SS· 51 51 55 2.5 
MS90538·6 RFC·SS· 56 56 55 2.5 
MS90538·7 RFC·SS· 62 62 55 2.5 
MS90538·8 RFC·SS· 68 68 55 2.5 
MS90538·9 RFC-SS· 75 75 55 2.5 
MS90538·10 RFC-SS· 82 82 50 2.5 
MS90538·11 RFC-SS- 91 91 50 2.5 
MS90538·12 RFC-SS-I00 100 50 2.5 
MS90538·13 RFC-SS-II0 110 60 0.79 
MS90538·14 RFC·SS·120 120 65 0.79 
MS90538·15 RFC-SS-130 130 65 0.79 
MS90538·16 RFC-SS·150 150 65 0.79 
MS90538·17 RFS·SS-160 160 65 0.79 
MS90538-18 RFC·SS-180 180 65 0.79 
MS90538·19 IRFC·SS-200 200 65 0.79 
MS90538-20 IlFC·SS-220 220 65 0.79 
MS90538-21 RFC-SS-240 240 65 .. 0.79 

• NCG Part No. electricals and tolerances as shown, 
MS No. electricals and tolerances per actual MS sheet. 
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Min. Max. Rated .. 
SRF DCR DC Cur. .;: 

.!! 
MHz 0 mA .. 

:;; 

525 0.03 2450 
450 0.05 1900 
360 0.09 1400 
310 0.12 1225 
280 0.13 1220 
250 0.15 1100 
220 0.22 900 u 

200 0.29 830 
::i 
c 

180 0.42 650 z 
LIJ 

160 0.50 600 :z: 
150 0.65 525 

II.. 

135 0.95 435 
120 1.20 385 
110 2.00 . 300 
100 2.30 280 
90 2.60 260 
60 0.32 750 
55 0.50 600 
50 0.60 545 
45 0.90 445 
42 1.10 404 
40 1.40 370 
34 2.25 280 
30 2.50 265 
25 2.60 260 
19 3.00 250 
15.5 2_50 180 
14.5 2.60 176 
13.7 2.70 172 
13.0 2.75 170 
12.7 2.85 167 z 
12.0 3.00 164 c 
11.5 3.15 160 ~ 

11.0 3.30 156 
10.5 3.70 147 
10.3 3.9 143 
10.0 4.3 136 
9.5 4.5 133 
8.9 4.9 128 
8.7 5.2 124 
8.5 5.45 121 
8.0 6.05 114 
7.5 6.40 111 
7.0 6.75 108 
6.5 7.10 106 
6.2 7.45 103 
S.9 7.8 101 
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Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 0.1 to 1000uH. 
GRADE 1 CLASS B 

ACTUAL SIZE 

#22 (.025 ± .002) TC~ 

I c=J~--------
~ -l 430 l-- 1.3 _I 

.178 ± .010 I; .010 I [YP. MIN. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self· Resonant 
Frequency: 

Q: 

Rating: 

0.1 uH to 22uH ::!:10% on Q·Meter 
27uH to 100uH ::!:5% 
1,000 cps bridge 
120uH to 1000uH ::!:5% on Q-Meter 
Note: L & Q are not always 
tested at the same frequency. 
Inductance values that are tested 
on Q-Meter, are tested at 
standard test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

Measured on Q-Meter. 

113 watt dissipation for series S 

DENSITY CHARACTERISTICS 

Volume: I 0.012 cu. in. 

Weight: 0.90 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

- 55°C to + 125°C. 

Meets five pound pull test 
per MIL-C-15305 (latest revision). 

Meets requirements of 
MIL-C-15305 Grade 1, Class B. 
High frequency 10 cps to 2000 
cps @ 30G ::!:10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

RFC-S SERIES 

L 
NCG 
PART 

MSNO. NO." 
uH 

MS21389·1 RFC-S- 0.10 0.10 
MS21389·2 RFC-S- 0.12 0.12 
MS21389·3 RFC-S- 0.15 0.15 
MS21389·4 RFC-S- 0.18 0.18 
MS21389·5 RFC-S- 0.22 0.22 
MS21389-6 RFC-S- 0.27 0.27 
MS21389-7 RFC-S- 0.33 0.33 
MS21389-8 RFC-S- 039 0.39 
MS21389-9 RFC-S- 0.47 0.47 
MS21389-10 RFC-S· 0.56 0.56 
MS21389-11 RFC-S- 0.68 0.68 
MS21389-12 RFC-S- 0.82 0.82 
MS21389-13 RFC-S- 1.0 1.0 
MS21389-14 RFC-S- 1.2 1.2 
MS21389-15 RFC-S- 1.5 1.5 
MS21389-16 RFCS- 1.8 1.8 
MS21389-17 RFC·S- 2.2 2.2 
MS21390-1 RFC-S- 2.7 2.7 
MS21390-2 RFC-S- 3.3 3.3 
MS21390-3 RFC-S- 3.9 39 
MS21390-4 RFC-S- 4.7 4.7 
MS21390-5 RFC·S- 5.6 5.6 
MS21390-G RFC·S- 6.8 6.8 
MS21390-7 RFC-S- 8.2 8.2 
MS21390-8 RFC-S- 10 10 
MS21390-9 RFC·S- 12 12 
MS21390-10 RFC-S- 15 15 
MS21390-11 RFC-S- 18 18 
MS21390-12 RFC-S- 22 22 
MS21390-13 RFC·S- 27 27 
MS21390-14 RFC·S· 33 33 
MS21390-15 RFC-S- 39 39 
MS21390-16 RFC-S- 47 47 
MS21390-17 RFC-S- 56 56 
MS21390-18 RFC-S- 68 68 
MS21390-19 RFC-S- 82 82 
MS21390-20 RfC·S- 100 IDa 
MS21390-21 RfC·S- 120 120 
MS21390·22 RfC-S- ISO 150 
MS21390-23 RFCS- 180 180 
MS21390-24 RFC-S- 220 220 
MS21390-25 RFC-S- 270 270 
MS21390-26 RFC-S· 300 300 
MS21390-27 RFC-S- 330 330 
MS21390-28 RFC·S- 360 360 
MS21390-29 RFCS- 390 390 
MS21390·30 RFC-S- 430 430 
MS21390-31 RFC-S- 470 470 
MS21390-32 RFC-S- 510 510 
MS21390-33 RFC-S- 560 560 
MS21390·34 RFC-S- 620 620 
MS21390-35 RFC·S- 680 680 
MS21390-36 RFC-S- 750 750 
MS21390-.37 RFCS- 820 820 
MS21390·38 RFCS- 910 910 
MS21390-39 RFC-S-l000 1000 

TYPE RFC-S 
MS21389 & 21390 

INDUCTORS 

Q min mIn. Max. max. 
SRF OCR I 

MHz MHz \l mA 

85 50 400 .02 4000 
85 50 400 .025 3500 
85 50 400 .03 3000 
75 50 400 .03 3000 
75 50 400 .03 3000 
70 45 376 .04 2700 
70 40 352 .05 2500 
65 40 320 .08 2000 
60 25 288 .08 2000 
55 25 264 .10 1700 
55 25 240 .12 1500 
50 25 220 .18 1300 
50 20 200 .24 1100 
45 20 176 .35 1000 
45 15 160 .43 850 
45 15 144 .65 720 
45 15 132 .80 610 
55 10 88 .12 1600 
55 10 80 .15 1400 
60 10 76 .23 1200 
70 79 72 .30 1000 
65 7.9 64 .45 900 
65 7.9 56 .55 800 
60 7.9 52 .65 720 
60 5 48 .73 650 
65 5 42 1.1 590 
80 2.5 38 1.4 500 
75 25 34 1.6 460 
75 25 32 1.8 430 
75 2.5 29 27 360 
85 2.5 26 3.5 300 
80 2.5 21 3.8 290 
80 25 18 4.0 275 
75 2.5 15 4.4 265 
75 2.5 13 4.7 250 
75 2.5 10 5.3 235 
75 1.5 8 6.0 220 
65 0.79 5.7 5.0 170 
65 0.79 5.4 5.8 164 
65 0.79 5.0 6.6 158 
65 0.79 4.7 7.4 155 
65 0.79 4.5 8.0 150 
65 0.79 4.2 8.6 145 
65 0.79 4.0 8.9 142 
65 0.79 3.8 9.6 137 
65 0.79 3.6 9.9 135 
65 0.79 3.4 10.4 131 
65 0.79 3.2 10.9 128 
65 0.79 3.0 11.6 124 
65 0.79 2.9 11.8 123 
60 0.79 2.8 12.5 120 
60 0.79 2.7 13.5 115 
60 0.79 2.6 14.0 113 
60 0.79 2.5 15.0 110 
60 0.79 2.4 15.5 107 
60 0.79 2.2 16.5 104 

* NCG Part No. eleelrica's and tolerances as shown, 
MS No. eleclricals and tolerances per actual MS sheet. 
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1800 

TYPE RFC-S 
MS75008, 75101 & 90539 

INDUCTORS 

MS·INDUCTOR SERIES 
75008·75101·90539 
MOLDED INDUCTOR 

!;",~lr ____ 4_38_±_O_32 __ --"1 

71 ~ __ c=J ___ ±_~7"~!_2_8 
1.025 ±.002 DIA. 

Proven reliability molded inductors designed to meet 
MIL-C.-15305 (latest revision). 

ALL DIMENSIONS IN INCHES 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS Inductance 0.15 to 1000 uH. 

NCG 
MSNo. Part No." 

ID 
MS75008-21 RFC·S 

t/) MS75008-22 RFC·S 
t/) MS75008-23 RFC·S 
<C MS75008-24 RFC·S 
-I MS75008-25 RFC·S Col MS75008-26 RFC·S 

..: MS7500B-27 RFC·S 
MS7500B-28 RFC·S 

UJ MS75008-29 RFC·S 
CI MS7500B-30 RFC·S 
<C MS7500B-31 RFC·S 
a:: MS75008-32 RFC·S 
C!I MS7500B·33 RFC·S 

MS75101-1 RFC·S 
MS75101-2 RFC·S 
MS75101-3 RFC·S 
MS75101-4 RFC·S 
MS75101-5 RFC-S 
MS75101-6 RFC·S 

oCt MS75101-7 RFC·S 
In MS75101-8 RFC·S 
In MS75101-9 RFC·S 
oCt MS75101-10 RFC·S 
....I MS75101·11 RFC·S 
~ MS75101-12 RFC·S 

..: MS90539-01 RFC·S 
1&1 MS90539-02 RFC·S 
Q MS90539-03 RFC·S 
oCt MS90539-04 RFC·S 
cr:: MS90539-05 RFC·S 

" MS90539-06 RFC·S 
MS90539-07 RFC·S 
MS90539-08 RFC·S 
MS90539-09 RFC'S 
MS90539-10 RFC·S 
MS90539-11 RFC·S 
MS90539-12 RFC·S 
MS90539-13 RFC·S 
MS90539-14 RFC·S 
MS90539--15 RFC·S 

MS No. electricals as shown. 

ELECTRICAL CHARACTERISTICS 
Inductance Tolerance: 0.15 to 0.47 uH :t20%: 
0.56-27 uH :tl0%; 270-1000 uH :t5%. 
Dielectric Strength: 1000 Volts RMS at sea level 
Max. Temp. Rise: 35°C (Class B devices) 

15°C (Class A devices) 

Operating Temperature: - 55°C to + 125°C. 
(.15 thru 2.7 /LH) -5SOC to +10SoC (3.3 /LH 
thru 1000/LH). 
Terminal Strength: Meets five pound pull test 

~e:is~J;..~-~r~~atJ~te:~.re~i~!~~). Resistance: 
Meets requirements of M IL-C-1S30S (latest 
revision). High frequency 10 cps to 2000 cps 
@ 20G :tlO% maximum for 12 logarithmic 
swings. each of 20 minute duration repeated 
for each of three mutually perpendicular 
planes. 
Volume: S Type - 0.012 cu. in. 
Weight: S Type - 0.90 grams 
Marking: Color banded per MIL-C-lS30S (latest 
revision). 

Test Self·Resonant DC Resistanc. Rated DC 
Inductance Q Frequency Frequency, Min. Maximum Current 

uH Min. MHz MHz Ohms mA Material 

0.15 ±20% 55 25.0 510 0.030 3.000 
0.22 ±20% 50 25.0 415 0.035 2.800 
0.33 ±20% 50 25.0 350 0.065 2.000 ~ 
0.47 ±20% 50 25.0 300 0.085 1.700 ....I 
0.56.±10% 50 25.0 270 0.125 1,450 0 
0.68 ±10% 45 25.0 250 0.150 1.300 Z 
0.82 ±10% 40 25.0 210 0.205 1,100 1&1 
1.00 ±10% 40 25.0 200 0.290 930 :J: 
1.20 ±IO"'/o 30 7.9 180 0.400 7B5 II.. 
1.50 ±1O% 30 7.9 170 0,485 700 
1.80 ±10% 30 7.9 150 0.740 580 
2.20 ±10% 30 7.9 140 0.970 505 
2.70 ±10% 30 7.9 120 1.20 460 

3.30 ±10% 30 7.9 70 0.140 1.350 
3.90 ±10% 30 7.9 65 0.155 1.250 
4.70 ±10% 30 7.9 60 0.210 1.100 
5.60 ±10% 30 7.9 50 0.2BO 935 

Z 6.80 ±10% 30 7.9 50 0.375 810 
8.20 ±10% 30 7.9 48 0,440 750 0 

cr:: 10.00 ±10% 30 7.9 42 0.605 640 -12.00 ±10% 50 2.5 36 1.05 490 
15.00 ±10% 55 2.5 30 1.20 460 
18.00 ±10% 60 2.5 30 1.95 360 
22.00 ±10% 60 2.5 24 2.20 335 
27.00 ±10% 65 2.5 22 2.75 300 

270±5% 65 .79 5.6 8.2 110 
300 ±5% 65 .79 5.3 8.7 107 
330 ±5% 65 .79 5.0 9.1 105 
360 ±5% 65 .79 4.7 9.6 102 
390 ±5% 65 .79 4.5 10.0 100 
430 ±5% 65 .79 4.3 10.6 97 

Z 470 ±5% 65 .79 4.0 11.1 95 
510 ±5% 65 .79 3.8 11.6 93 0 
560 ±5% 65 .79 3.6 12.3 91 !!: 
620 ±5% 60 .79 3.5 13.0 88 
680 :t5% 60 .79 3.4 13.7 85 
750 ±5% 60 .79 3.3 14.4 83 
820 ±5% 60 .79 3.1 15.1 81 
910 ±5% 60 .79 2.9 15.8 79 

1000 ±5% 60 .79 2.8 16.5 78 

NeG Part No. is reference only. see page 19 for RFC·S electricals. 
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1800 COILS, CHOKES, & CONDUCTORS 

RFC·M SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 2200uH. 

GRADE 1 CLASS B 

ACTUAL SIZE 

#21 (.0285 ::t07 TCW L . 

-,-
L .60 '1' I MAX. 

1.3 ----l 
TYP. MIN. I .25 DIA. 

MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self-Resonant 
Frequency: 

Q: 

Rating: 

1.0 to 22uH ± 10% on Q-Meter 
27uH to 2200 ± 5% 
1,000 cps bridge 
Note: L & Q are not always tested 
at the same frequency. 
Inductance Values tested 
on a-Meter, are tested at 
standard test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

Measured on Q-Meter. 

1/3 watt dissipation for series M 

DENSITY CHARACTERISTICS 

Volume: I 0.029 cu. in. 

Weight: 2.00 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-55°C to +125°C. 

Meets five pound pull teftt 
per MIL-C-15305. 

MSND. 

MS213'88·1 

MS21388·2 

MS21388·3 

MS21388·4 

MS21388·5 

MS21388·6 

MS21388·7 

MS21388·8 

MS21388-9 

MS21388-10 

MS21388·11 

MS21388·12 

MS21388·13 

MS21388·14 

MS21388·15 

MS21388·16 

MS21388·17 

MS21388·18 

MS21388·19 

MS21388·20 

MS21388·21 

MS21388·22 

MS213'88·23 

MS21388·24 

MS21388·25 

MS21388·26 

MS21388·27 

MS21388·28 

MS21388·29 

MS21388·30 

MS21388·31 

MS21388·32 

MS21388·33 

MS21388·34 

MS21388·35 

MS21388·36 

MS21388·37 

MS21388·38 

MS21388·39 

NCG 
PART 
NO.* 

RFC·M· 1.0 

RFC·M· 1.2 

RFC·M· 1.5 

RFC·M· 1.8 

RFC·M· 2.2 

RFC·M· 2.7 

RFC·M· 3.3 

RFC·M· 3.9 

RFC·M· 4.7 

RFC·M· 5.6 

RFC·M· 6.8 

RFC·M· 8.2 

RFC·M· 10 

RFC·M· 12 -
RFC·M· 15 

RFC·M· 18 

RFC·M· 22 

RFC·M· 27 

RFC·M· 33 

RFC·M· 39 

RFC·M· 47 

RFC·M· 56 

RFC·M· 68 

RFC·M· 82 

RFC·M· 100 

RFC·M· 120 

RFC·M· 150 

RFC·M· 180 

RFC·M· 220 

RFC·M· 270 

RFC·M· 330 

RFC·M· 390 

RFC·M· 470 

RFC·M· 560 

RFC·M· 680 

RFC·M· 820 

RFC·M·IOOO 

RFC·M·1200 

RFC·M·2200 

L 

uK 

1.0 

1.2 

1.5 

1.8 

2.2 

2.7 

3.3 

3.9 

4.7 

5.6 

6.8 

8.2 

10 

12 

15 

18 

22 

27 

33 

39 

47 

56 

68 

82 

100 

120 

150 

180 

220 

270 

330 

390 

470 

560 

680 

820 

1000 

1200 

2200 

TYPE RFC-M 
MS21388 

INDUCTORS 

Q Min. Min. Max. 
SRF DCR 

MHz MKz Il 

100 15 136 .04 

100 15 124 .04 

100 10 112 .04 

95 10 100 .05 

95 10 88 .05 

68 7.9 76 .05 

60 7.9 72 .05 

60 7.9 70 .07 

60 7.9 60 .09 

65 7.9 56 .14 

70 7.9 52 .17 

65 7.9 46 .25 

65 5 40 .32 

65 5 36 .47 

75 4 32 .62 

65 4 30 .72 

65 2.5 28 .8 

65 2.5 25 1.2 

80 2.5 22 1.5 

80 2.5 20 2.3 

100 2.5 19 3.0 

100 2.5 18 4.2 

100 2.5 16 5.2 

100 2.5 14 6.2 

100 1.5 13 7 

95 1.5 11 7.5 

90 1.0 9 8 

85 1.0 7 9 

85 1.0 5.5 10 

80 1.0 4.5 11 

80 .8 3.5 12 

75 .8 3.0 13 

75 .8 2.8 14 

65 .8 2.5 16 

65 .8 2.2 17 

65 .8 2.0 19 

70 .5 1.81 21 

60 .25 2.2 22 

70 .25 1.6 30 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 2000 
cps @ 30G ±10% maximum 
for 12 logarithmic swings, each 
of 20 minute duration repeated 
for each of three mutually 
perpendicular planes. 

• NeG Part No. electricals and tolerances as shown. 
MS No. electricals and tolerances per actual MS sheet. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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Max. 
I 

mA 

2700 

2700 

2700 

2500 

2500 

2500 

2500 

2100 

1800 

1550 

1300 

1150 

1000 

870 

730 

660 

600 

520 

450 

380 z 
300 C> 

'" -270 

250 

220 

200 

200 

190 

185 

180 

172 

165 

157 

150 

145 

140 

132 

125 

120 

100 
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RFC·L SERIES 
Proven reliability molded inductors specifically 
designed to meet MIL-C-15305 (latest revision). 
Inductance 1.0 to 10,000uH. 
GRADE 1 CLASS B 

#21 1.0285 ACTUAL SIZE 
::!: .002) TCW -L 

I 
,- '-- .90 --1-- 1.3 - I 

.31 DIA. r-- MAX. TYP. M;;--i 
MAX. 

ELECTRICAL CHARACTERISTICS 

Inductance 
Tolerance: 

Dielectric 
Strength: 

Self· Resonant 
Frequency: 

Q: 

Rating: 

1.0uH to 22uH ±10% on Q·Meter 
27uH to 10,000uH ±5% 
1,000 cps bridge 
Note: L & Q are not always 
tested at the same frequency. 
Inductance Values tested on 
Q-Meter are tested at standard 
test frequencies. 

700 volts RMS at sea level. 

Minimum SRF measured with 
full length leads on Grid-Dip 
Meter. 

Measured on Q·Meter. 

'/2 watt dissipation for L series. 

DENSITY CHARACTERISTICS 

Volume: I 0.068 cu. in. 

Weight: 4.10 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Operating 
Temperature: 

Terminal 
Strength: 

Moisture, 
Vibration, and 

Shock 
Resistance: 

-55'C to +125'C. 

Meets five pound pull test per 
MIL-C-15305 (latest revision). 

Meets requirements of 
MIL-C-15305 (latest revision). 
High frequency 10 cps to 
2000 cps @ 30G ± 1 0% 
maximum for 12 logarithmic 
swings, each of 20 minute 
duration repeated for each of 
three mutually perpendicular 
planes. 

, 

NCG l 
PART 

MS NO. NO.' #" 
MS21380-1 RFC·l· 1.0 1.0 

-_. 

MS21380-2 RfC·l· 1.2 1.2 

MS21380-3 RfC·l- 1.5 1.5 

MS21380-4 RfC·l· 1.8 1.8 

MS21380-5 RfC·l· 2.2 2.2 

MS21380-6 RfC·l· 2.7 2.7 

MS21380·7 RfC·l· 3.3 3.3 

MS21380-8 RFC·l· 3.9 3.9 

MS21380·9 RfC·l- 4.7 4.7 

MS21380·10 RFC·l· 5.6 5.6 

MS21380-11 RFC·l· 6.& 6.8 

MS21380-12 RFC·l· 8.2 8.2 

MS21380·13 RFC·l· 10 10 

MS21380-14 RfC·l· 12 12 

MS21380·15 RfC·l· 15 15 

MS21380-16 RfC·l· 18 18 

MS21380·17 RfC-l· 22 22 

MS21380·18 RfC·l· 27 27 

MS21380·19 RFC·l· 33 33 

MS21380·20 RFC-l· 39 39 

MS21380·21 RFC·l· 47 47 

MS21380-22 RFC·l· 56 56 

MS21380·23 RFC·l- 68 68 

MS21380-24 RFC·l· 82 82 

MS21380-25 RfC·l· 100 100 

MS21380·26 RfC·l· 120 120 

MS21380·27 RFC·l· 150 150 

MS21380-28 RFC·L· 180 180 

MS21380-29 RFC·l- 220 220 

MS21380·30 RFC·l· 270 270 

MS21380·31 RFC·L· 330 330 

MS21380-32 RFC·l- 390 390 

MS21380-33 RFC·l· 470 470 

MS21380-34 RFC·l· 560 560 

MS21380·35 RFC·l· 680 680 

MS21380-36 RFC·l· 820 820 

MS21380·37 RFC·L· 1000 1000 

MS21380-38 RFC·l· 1200 1200 

MS21380-39 RFC·L· 1500 1500 

MS21380·40 RfC·l· 1800 1800 

MS21380-41 RFC·l· 2200 2200 

MS21380·42 RFC·l· 2700 2700 

MS21380·43 RFC·L· 3300 3300 

MS21380-44 RFC·l· 3900 3900 

MS21380·45 RFC·L· 4700 4700 

MS21380·46 RFC·l· 5600 5600 

MS21380·47 RFC·l- t800 6800 

MS21380-48 RFC·l· 82JO 8200 

MS21380·49 RfC·l·IOOOO 10000 

TYPE RFC-L 
MS21380 

INDUCTORS 

Q min Min. Max. 
SRF OCR 

MHz MHz Sl 

130 15 IJb .UJ 

130 15 124 .03 
---- ---

130 10 112 .03 
----- ------

130 10 100 .03 
1-- I--~----

130 10 92 .04 
.. r--S2 .04 100 10 

100 7.9 72 .04 

80 7.9 68 .05 

75 7.9 64 .05 

65 7.9 58 .06 

65 7.9 52 .06 

65 7.9 46 .11 

75 5 40 .15 

75 5 36- .23 

75 5 32 .3 

75 5 29 .4 

75 2.5 26 .5 

70 2.5 24 .6 

70 2.5 22 .7 

70 2.5 21 1.1 

75 2.5 20 1.3 

80 2.5 18 1.8 
-

100 2.5 16 2.4 

100 2.5 14 2.8 

100 1.5 13 3.2 

100 1.5 12 4.8 

100 1.0 11 6.4 

95 1.0 10 9.5 

95 1.0 9 12 

70 1.0 7 13 

65 .79 6 14 

65 .79 5 15.5 

60 .79 4 17 

75 .5 3 18.5 

75 .5 2.5 20 

75 .5 2.0 22 

75 .5 1.9 24 

75 .5 1.7 27 

75 .4 1.5 29 

65 .4 1.4 32 
-1--' 

65 .25 1.2 35 

65 .25 1.0 40 

65 .25 .95 ·45 

65 .25 .80 49 
--

65 .25 .75 53 

65 .25 .70 60 

65 .25 .60 67 

65 .25 .50 75 
._-

65 .15 .45 80 

1800 

mil. 
0-: I ... 

mA 
lE 

qUUU 

4000 

4000 

4000 
---
3500 

3500 
---

3500 

3100 

3ioo 

3000 

3000 

2400 

1800 

1600 

1300 
.~ 

1150 
-~ 

1000 

900 

850 

rna 
620 

540 

450 

425 
z 

400 C> 

'" 360 -
280 

240 

200 

195 

190 
.. 

180 

170 

165 

155 

150 

145 
13-7-

130 

125 

120 

112 

105 

100 
--

95 

90 

85 

82 

80 

MS91189-14 THRU -28, VALUES 1.2 THRU 18uH 
(ON PHENOLIC CORES) ARE AVAILABLE, AND 
MS75103-1 THRU -10, VALUES 22 THRU 120uH 
(ON IRON CORES) ARE ALSO AVAILABLE. 

, NeG Part No. electricals and tolerances as shown. 
MS No. electricals and tOlerances per actual MS sheet. 
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TYPE PO 
INDUCTORS 

1800 

Pee Dee Ductor Series 

The Pee Dee Ductor is a microminiature, 
axial-leaded RF inductor for hybrid cir
cuit applications. 

This reliable, high performance inductor 
has a standard inductance tolerance of 
±10%. 

GRADE 2 CLASS A 

ELECTRICAL CHARACTERISTICS: 

Inductance 
Tolerance: 

L,Q,F, values: 

Dielectric 
Strength: 

±10% (Std). 

Measurements 
per M IL·C·15305. 
(latest revision). 

300 Volts RMS 
@ Sea Level. 

DENSITY CHARACTERISTICS: 

Volume: .0007 Cubic Inches 

Weight: 0.12 Grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS: 

Terminal pull: 3 Ibs. minimum. 

NCG 
Part No. 

PD·O.lO 
PO·0.12 
PO·0.15 
PD·0.18 
PO·0.22 
PO·O.27 
PO·0.33 
PO·0.39 
PO·O.47 
PO·0.56 
PO·0.68 
PO·0.82 
PO·1.0 
PO·1.2 
PO·1.S 
PO·1.8 
PO·2.2 
PO·2.7 
PO·3.3 
PO·3.9 
PO·4.7 
PO·5.6 
PO·6.8 
PO·8.2 
PO·lO 
PO·12 
PO·15 
PO·18 
PO·22 
PO·27 
PO·33 
PO·39 
PO·47 
PO·56 
PO·68 
PO·82 
PO· 100 
PO·120 
PO·150 
PO·180 
PO·220 
PO·270 
PO·330 
PO·390 
PO·470 
PO·560 
PO·680 
PO·820 
PO· 1000 

L 
uH 

0.10 
0.12 
0.15 
0.18 
0.22 
0.27 
0.33 
0.39 
0.47 
0.56 
0.68 
0.82 
1.0 
1.2 
1.5 
1.8 
2.2 
2.7 
3.3 
3.9 
4.7 
5.6 
6.8 
8.2 

10 
12 
15 
18 
22 
27 
33 
39 
47 
56 
68 
82 

100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 

1000 

Marking: EIA color coded l r ~75±.OO5 
~ n.=. 

#26 (.0159 ±.002) TeW 1.5 LG 

ALL DIMENSIONS IN INCHES L __________________________ ~ 

ELECTRICAL DATA 
Q Test SRF OCR Rated 

(Min.) Freq. MHz Min. MHz Max. Ohms Current mA 

40 25 400 0.2 600 
40 25 360 0.2 600 
40 25 320 0.25 575 
40 25 304 0.25 575 
40 25 288 0.30 565 
40 25 240 0.30 565 
40 25 224 0.35 560 
40 25 208 0.37 550 
40 25 200 0.39 535 
40 25 192 0.40 525 
35 25 176 0.45 500 
35 25 144 0.50 480 
35 25 136 0.60 450 
35 7.9 120 0.70 425 
35 7.9 104 0.80 400 
35 7.9 96 0.90 350 
35 7.9 88 1.3 320 
35 7.9 84 1.8 275 
35 7.9 80 1.1 340 
35 7.9 72 1.4 310 
35 7.9 68 1.6 290 
35 7.9 56 1.8 275 
35 7.9 52 2.0 250 
35 7.9 50 2.2 245 
35 7.9 48 3.0 210 
35 2.5 28 2.0 250 
35 2.5 24 2.2 245 
35 2.5 20 2.5 230 
35 2.5 18 2.7 220 
35 2.5 17 3.8 195 
35 2.5 16 4.5 170 
35 2.5 13 6.0 150 
35 2.5 11 6.5 145 
35 2.5 10 7.8 135 
35 2.5 8 8.6 130 
35 2.5 7.2 9.8 120 
35 2.5 6.4 11.5 110 
28 .79 5.6 15.0 90 
28 .79 4.8 16.5 88 
25 .79 4.4 22 75 
24 .79 4.2 31 62 
24 .79 4.0 38 56 
24 .79 3.8 42 53 
24 .79 2.9 58 47 
24 .79 2.7 60 45 
24 .79 2.6 65 43 
22 .79 2.4 90 36 
23 .79 2.0 95 34 
21 .79 1.6 130 30 
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WEE V-L 
NOW MIL APPROVED MIL,C-15305 
(latest revision) - MS21381 & MS21402 

Subminiature Shielded Adjustable Inductor 
High Q Values 
Vertical or Horizontal* Mounting 
Unitized Epoxy·Molded Construction (MIL Style) 
0.400" by 0.300" 
0.10 to 1 OO,OOOu H 

HORIZONTAL STYLE VERTICAL STYLE 

"fi'~ ~ 
Ii+ .025 ,cL 050 ,_ ., 
L .375---1 r.200. 

#24 (.020 ± .002) TCW 
HORIZONTAL MOUNTING CLIP 
'Ny!ronics Part No. ACS 57 

(one required per unit) ACTUAL SIZE 

The WEE V·L is designed to accommodate close inductance 
adjustments In high-density circuits that demand exceptional 
stabilitv and high "Q" in the smallest size available. . 
The WEE V·L is qualified MIL·C·15305 (latest revision). 
Printed board mounting is facilitated by 0.200 grid spacing 
and unit has shield construction to allow maximum density 
packaging. Standardized in 73 stock values. 

ELECTRICAL CHARACTERISTICS 

Adjustable 
Inductance Range: 

Dielectric 
Strength: 

Working Voltage: 
Maximum Current: 

Incremental 
Current: 

Tunable range 
±5% on 0.10uH thru 1.0uH and 
±10% on 1.2uH thru 100,OOOuH. 

840 Volts R.M.S. at sea level. 
300 Volts D.C. 
Based on temperature rise not to ex
ceed 15°C at 90°C ambient. 
Defined as the DC current required to 
cause a five percent reduction in the 
nominal inductance value. 

DENSITY CHARACTERISTICS 
Weight: 
Volume: 

Shielding: 

,
1.5 grams maximum 
.0346 cubic inches 
3% coupling maximum 
when two units are tested side by side. 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 
Use Nytronics Tuning Tool No. B-469 or equal. 

Torque: 0040 to 6.0 inch·oz. 
Operating 

Temperature: 
Moisture, 

Vibration, and 
Shock Resistance: 

Marking: 
Terminal Pull: 

Meet requirements of MIL·C·15305 
(latest revision). 

Manufacturer data printed. 
Three pounds. 

1800 

TYPE WEE-VL 
MS21381 & 21402 

VARIABLE INDUCTORS 

MS GRADE 1 CLASS A 
WVL GRADE 3 CLASS A 

L nom. 
MS No. NCG Part No.** uH 

MS21381·1 WEE Vol 0.10 .10 
MS21381-2 WEE Vol 0.12 .12 
MS21381-3 WEEn 0.15 .15 
MS21381-4 WHV·L 0.18 .18 
MS21381-5 WEE V-l 0.22 .22 
MS21381,6 WEE V-l 0.27 .27 
MS21381-7 WEE V·l 033 .33 
MS21381·8 WEEV·l 0.39 .39 
MS21381·9 WEE V·L 0.47 .47 
MS21381·10 WEEn 0.56 .56 
MS21381·11 WEE V·l 0.68 .68 
MS21381·12 WEE V·L 0.82 .82 
MS21381·13 WEEn 1.00 1.00 
MS21381·14 WEE V·l 1.2 1.2 
MS21381·15 WEE V~L 1.5 1.5 
MS21381·16 WEE V·L 1.8 1.8 
MS21381·17 WEE V·L 2.2 2.2 
MS21381·18 WEE V·L 2.7 2.7 
MS21381·19 WEE Vol 3.3 3.3 
MS21381·20 WEE V·L 3.9 3.9 
MS21381·21 WEE Vol 4.7 4.7 
MS21381·22 WEE V·L 5.6 5.6 
MS21381·23 WEE V·L 6.8 6.8 
MS21381-24 WEE V·L 8.2 8.2 
MS21381-25 WEE Vol 10 10 
MS21381-26 WEE V·l 12 12 
MS21381-27 WEE V·L 15 15 
MS21381-28 WEE V·l 18 18 
MS21381-29 WEEn 22 22 
MS21381-30 WEE Vol 27 27 
MS21381·31 WEE Vol 33 33 
MS21381-32 WEE V·l 39 39 
MS21381-33 WEE V-l 47 47 
MS21381-34 WEE V-L 56 56 
MS21381-35 WEE Vol 68 68 
MS21381-36 WEE Vol 82 82 
MS21402·1 WEE V-L 100 100 
MS21402-2 WEE V-L 120 120 
MS21402-3 WEE V-l 150 150. 
MS21402-4 WEE V-L lao 180 
MS21402-5 WEE V·L 220 220 
MS21402-6 WEE V-l 270 270 
MS21402-7 WEE Vol 330 330 
MS21402-8 WEEV·L 390 390 
MS21402-9 WEEV-L 470 470 
MS21402 10 WEE V-L 560 560 
MS21402-11 WEE V·L 680 680 
MS21402·12 WEE V·L 820 820 
MS21402-13 WEE Vol 1,000 1.000 
MS21402-14 WEE V-L 1,200 1,200 
MS21402·15 WEE V·l 1,500 1.500 
MS21402-16 WEE Vol 1.800 1,800 
MS21402-17 WEE V·L 2,200 2.200 
MS21402·18 WEE Vol 2.700 2,700 
MS21402-19 WEE Vol 3.300 3,300 
MS21402·20 WEE V·l 3,900 3.900 
MS2140Z·21 WHV-L 4,700 4,700 
MS21402·22 WEE V-L 5.600 5,600 
MS21402-23 WEE V-L 6,800 6,800 
MS21402·24 WEE Vol 8,200 8.200 
MS21402·25 WEE Vol 10,000 10,000 
MS21402-26 WEE V-L 12.000 12,000 
MS21402-27 WEE Vol 15,000 15,000 
MS21402·28 WEE Vol 18,000 18,000 
MS21402-29 WEE V·L 22.000 22,000 
MS21402-30 WEE V·l 27,000 27.000 
MS214m-31 WEE V·l 33,000 33.000 
MS21402-32 WEE Vol 39,000 39,000 
M521402-33 WEE V-L 47,000 47.000 
MS21402·34 WEE Vol 56.000 56,000 
MS21402-35 WEE V-L 68.000 68,000 
MS21402-36 WEE Vol 82,000 82.000 
MS21402-37 WEE V-l 100,000 100.000 

f 
MHz 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
7.9 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
0,790 
0.790 
0.790 
0.790 
0.790 
0.790 
0,790 
0.790 
0.790 
0.790 
0.790 
0.790 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.250 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 
0.079 

It SRF Max. Max. 
Min. ~i~~ __ OCR I 

ohms m,l. 

56 200 0.030 1510 
56 200 0.030 1450 
56 200 0.030 1400 
56 200 0.035 1370 
56 200 0.038 1340 

64 200 0.040 1300 
64 200 0.040 g:~1 64 200 0.045 
64 184 0.045 12001 
64 176 0.050 1160 

64 150 0.055 1100 
68 144 0.060 1040 
68 128 0.070 986 
72 136 0.085 968 
80 124 0,100 893 

92 108 0.110 853 
88 96 0.120 817 
88 83 0.125 800 
77 74 0.165 696 
72 70 0.180 659 

76 63 0.245 571i 
76 58 0.265 1550 
68 50 0.330 1493 
76 48 0.460 ~417: 
72 43 0.640 1359 

96 30 0.800 1316, 
96 23 0.865 ,301' 
92 19 0.940 ,2921 

100 17 1.0J 267: 
92 16 1.18 .243, 
96 15 1.30 231 
96 14 1.41 223 
88 12 1.61 203 
92 11 2.08 191 
84 10 2.20 .185 

84 9 2.42 174 
76 8.4 2.15 333 
76 4.5 2.38 316 
72 4.0 2.52 306 
76 3.9 2.88 288 

76 3.7 3.18 273 
80 3.4 3.50 260 
80 2.8 4.30 222 
80 2.7 :'.44 209 
80 2.6 5.90 201 

76 2.3 6.30 194 
80 2.2 7.20 181 
72 2.0 8.00 172 
80 1.9 12.0 141 
76 1.8 13.5 132 

72 1.5 16.5 119 
80 1.4 18.0 114 
80 1.3 20.5 107 
76 1.2 22_5 102 
72 1.1 42.0 76 

68 1.0 47.5 71 
68 .99 53.0 67 
68 .74 62.5 65 
60 .63 69.5 58 
64 .60 75.0 56 

56 .70 100.0 49 
56 .40 64 60 
56 .30 84 52 
56 .29 93 50 
56 .26 104 45 

56 .24 173 35 
56 .22 187 32 
56 .21 220 30 
56 .20 253 28 
56 .19 285 26 
48 .16 311 24 
48 .15 385 22 
48 .14 420 20 

'For horizontal mounting use Nytronics mounting clip No. ACS·57 or order 
with prefix H (i.e. H WEE V·l 0.10). 

'*1 NeG Part No. cannot be used as the MS No. 
MS Part No. electrical as shown MS No. electricals and tolerances per 
actua I MS sheet. 
NOTE: MS 21381 ·74 thru ·85 are available. 

Incr. 
I 

m.l. 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
333 
190 
175 
150 
125 
120 
110 
105 
100 
90 
80 
70 
65 
60 
55 
47 
43 
39 
36 
35 
34 
31 
27 
26 
24 
40 
34 
30 
28 
26 
24 
22 
20 
19 
18 
16 
15 
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VARIABLE INDUCTOR, 
NEW (VIN) 

• Standard Inductance values from O.l[J.H to 4700[J.H. 
• Epoxy-encapsulated windings. 
• Excellent tuning torque control. 

ELECTRICAL CHARACTERISTICS 
Inductance Tuning 

Range: 

Q: 

SRF: 

O.l[J.H :+:10% 
0.15-0.4hLH :+:15% 
0.68-4700[J.H :+:20% 

Measured at L NOM 
(L & Q measured on a Q-meter) 

Grid dip meter 

PHYSICAL & ENVIRONMENTAL 
CHARACTERISTICS 

Volume: 

Weight: 

Torque: 

Operating 
Temperature: 

Terminal Strength: 

Core Material: 

Marking: 

.063 cubic inches 

2.0 grams 

0.75-5.0 Inch-ounces 

- 55°C to + 105'C 

Meets 5 pound pull test 

Iron 

NYT NYTRONICS 
XXX NOM. L ([J.H) 
88XX Date Code 

.031" ~ 
:~" 
.095" 

TYPICAL ALIGNING TOOL 
8-305 

NCG 
PART 
NO. 

VIN 0.10 

VIN 0.15 

VIN 0.22 

VIN 0.33 

VIN 0.47 

VIN 0.68 

VIN 1.0 

VIN 1.5 

VIN 2.2 

VIN 3.3 

VIN 4.7 

VIN 6.8 

VIN 10 

VIN 15 

VIN 22 

VIN 33 

VIN 47 

VIN 68 

VIN 100 

VIN 150 

VIN 220 

VIN 330 

VIN 470 

VIN 680 
f--

VIN 1000 

VIN 1500 

VIN 2200 

VIN 3300 

VIN 4700 

I .400j -MAX 

@ 
TOP 

1800 

VARIABLE INDUCTOR 
TYPE VIN 

MIN. 
MIN.Q SRF 

LNOM. AT L NOM. LNOM. 

[J.H MHz MHz 

0.10 68 25 400 

0.15 80 25 340 

0.22 80 25 290 

0.33 80 25 267 

0.47 75 25 220 

0.68 75 25 190 

1.0 72 25 160 

1.5 56 7.9 130 

2.2 58 7.9 100 

3.3 64 7.9 85 

4.7 60 7.9 75 

6.8 64 7.9 60 

10.0 66 7.9 50 

15.0 52 2.5 38 

22.0 44 2.5 12 

33.0 40 2.5 12 

47.0 40 2.5 10.5 

68.0 40 2.5 9.5 

100. 40 2.5 8.5 

150. 40 .79 2.4 

220. 40 .79 2.2 

330. 38 .79 1.8 

470. 36 .79 1.5 

680. 27 .79 1.2 

1000. 27 .79 1.1 

1500. 32 .25 0.9 

2200. 35 .25 0.8 

3300. 37 .25 0.7 

4700. 38 .25 0.6 

FINISH LEAD INDENT 

'~J~ -=11- I 
1 ·250 -
:+:.032 

------.
.300 

L __ $=~±~O 

LEADS: .025 ± .002 DIA. T.C.W. 

MAX. 
OCR 

!l 

.01 

.01 

.02 

.02 

.05 

.07 

.13 

.24 

.30 

.45 

.80 

1.10 

1.90 

3.20 

3.40 

3.60 

4.50 

5.50 

6.70 

11.0 

13.0 

16.0 

18.0 

21.0 

38.0 

54.0 

66.0 

85.0 

99.0 

BOTTOM 

MAX. 
I 

mA 

3500 

2600 

2500 

2500 

2200 

1850 

1350 

1000 

890 

730 

550 

460 

355 

270 

265 

255 

230 

210 

190 

150 

l35 

120 

115 

105 

80 

65 

60 

54 

49 

.196 
NOM 
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VIV-VIH 

Miniature with inductance range of 0.10 to 
4700uH in 29 values. 
Encapsulated in epoxy resin for reliability. 

'All DIMENSIONS ARE ±~2 INCH 

The VARIABLE INDUCTOR offers high reliability and 
exceptional stability over extreme temperature vari
ations. This small lightweight unit is furnished in 
vertical and horizontal styles to facilitate mounting 
on printed circuit boards. 

GRADE 2 CLASS B 
ELECTRICAL CHARACTERISTICS 

Inductance Range: 

Self-Resonant 
Frequency: 

0.33 to 4700uH Tunable Range ±20% 
0.15 to 0.22uH Tunable Range ±15% 
0.1 Tunable Range ±10% 
All measurements at 25°C on Q-Meter 

Minimum SRF measured with 
Grid-Dip Meter. 

DENSITY CHARACTERISTICS 

Volume: I 0.063 cubic inches 

Weight: 2.6 grams 

PHYSICAL AND ENVIRONMENTAL 
CHARACTERISTICS 

Torque: 

Operating 
Temperature: 

Terminal Strength: 

Core Material: 

Marking: 

0.75 to 5.0 inch-ounces 
Use Nytronics Tuning Tool No. 8-305 
or equa/. 

-55°C to + 125°C 

Meets five pound pull tests. 

Iron 

Manufactured data printed. 

ACTUAL 
SIZE" 

1800 

TYPE VIV - VIH 
VARIABLE INDUCTORS 

ACTUAL SIZE 

Terminal Leads #22 (.025 ±.002) TCW 

VERTICAL STYLE HORIZONTAL STYLE 

Min. Max. 
Min. SRF, DCR Max. 

NeG PART NOS. L nom. a at L Nom. L Nom. I 
VIV VIH ILH MHz MHz fl mA 

VIV·0.l0 VIH·0.I0 0.10 68 25. 400 0.02 3500 

VIV·0.15 VIH·0.15 0.15 80 25. 400 0.035 2600 

VIV-0.22 VIH-0.22 0.22 80 25. 400 0.04 2500 

VIV·0.33 VIH·0.33 0.33 80 25. 267 0.04 2500 

VIV-O.47 VIH·0.47 0.47 80 25. 228 0.05 2200 

VIV-0.68 VIH-0.68 0.68 80 25. 190 0.07 1850 

VIV-1.00 VIH-1.00 1.00 72 25. 164 0.13 1350 

VIV-1.50 VIH-1.50 1.50 56 7.9 134 0.24 1000 

VIV·2.20 VIH·2.20 2.20 58 7.9 108 0.30 890 

VIV-3.30 VIH·3.30 3.30 64 7.9 90 0.45 730 

VIV·4.70 VIH-4.70 4.70 60 7.9 80 0.80 550 

VIV·6.80 VIH-6.80 6.80 64 7.9 64 1.1 460 

VIV-10.0 VIH·I0.0 10.0 66 7.9 54 1.9 355 

VIV-15.0 VIH·15.0 15.0 52 2.5 43 3.2 l-----z.ro 
VIV·22.0 VIH·22.0 22.0 44 2.5 14 3.4 265 

VIV-33.0 VIH·33.0 33.0 43 2.5 12 3.6 255 

VIV·47.0 VIH-47.0 47.0 41 2.5 10.5 4.5 230 

VIV-68.0 VIH-68.0 68.0 44 2.5 9.5 5.5 210 

VIV·100 VIH-100 100.0 40 2.5 8.5 6.7 190 

VIV·150 VIH·150 150. 40 .79 2.4 11.0 150 

VIV-220 VIH·220 220. 40 .79 2.2 13.0 135 

VIV·330 VIH·330 330. 38 .79 1.8 16.0 120 
VIV-470· VIH·470 470. 36 .79 1.5 18.0 115 

VIV·680 VIH-680 680. 34 .79 1.4 21.0 105 

VIV·I000 VIH-1000 1000. 32 .79 1.1 38.0 80 
VIV·1500 VIH-1500 1500. 32 .25 .9 54.0 65 
VIV·2200 VIH-2200 2200. 35 .25 .8 66.0 60 
VIV-3300 VIH-3300 3300. 37 .25 .7 85.0 54 
VIV-4700 VIH-4700 4700. 38 .25 .6 99.0 49 

MOUNTING PLATE DATA 

Td>------~-
I Start I Dummy 

0.300~ _______ _ 

1 ~' .. I 
Finish I Dummy 

1-------0-
I-0.500"---1 

VERTICAL HORIZONTAL 

TYPICAL ALIGNING TOOL . ~ 
B.305 .031~ 

• • 5 '16" 
.095" 
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HIGH CURRENT 
CHOKES 
PL SERIES 

Inductance: Measured on general radio 1657 LRC bridge at 1 kHz. 

Current (rated IDC): Based on 0.5 watt power dissipation for 
approximately 20°C temperature rise. Depending on the application, 
these units may be operated at up to twice the rated current. 

Incremental Current (lNCR I): The minimum current at which the 
inductance will be decreased by 5% from its initial (zero DC) value. 

Dielectric Withstanding Voltage: 1000 VRMS 

Operating Temperature Range: - 55°C to 105°C 

Materials: Coi I form - ferrite 
Cover - flame retardant heat-shrink tubing 
Magnet wire - per MIL-W-583 Type B 

Marking: Printed with part number. 

POWER CHOKES 
PL SERIES 

lOJ.-lH TO lOOmH, 20% TOLERANCE 
RECOMMENDED MOUNTING PITCH: 1.25" 

1800 

L #20 bare tinned copper 

---'-~I II----
~.900 _1_1.5,,-1 

Max. Typ 

8 
_1.450~ 

Max. 

STANDARD VALUES (OTHER VALUES ARE AVAILABLE ON SPECIAL ORDER) 

PART 
NUMBER 

PL 10 
PL 15 
PL 22 
PL 33 
PL 47 

PL 68 
PL 100 
PL 150 
PL 220 
PL 330 

PL 470 
PL 680 
PL 1000 
PL 1500 
PL 2200 

PL 3300 
PL 4700 
PL 6800 
PL 10,000 
PL 15,000 

PL 22,000 
PL 33,000 
PL 47,000 
PL 68,000 
PL 100,000 

EEM 1988 

NOMINAL 
INDUCTANCE 

lOf,lH 
15f,lH 
22f,lH 
33f,lH 
47f,lH 

68f,lH 
100f,lH 
150f,lH 
220f,lH 
330f,lH 

470f,lH 
680f,lH 

ImH 
1.5mH 
2.2mH 

3.3mH 
4.7mH 
6.8mH 
10mH 
15mH 

22mH 
33mH 
47mH 
68mH 

100mH 

MAXIMUM 
DCR (0) 

.023 

.030 

.035 

.043 

.054 

.068 

.100 

.18 

.28 

.35 

.44 

.63 

.96 
1.4 
2.3 

3.5 
4.3 
6.3 
9.7 

15 

24 
35 
50 
76 
99 

MINIMUM 
SRF (MHz) 

45 
32 
12 

5.8 
3.2 

2.7 
2.3 
1.9 
1.3 
1.2 

1.0 
.80 
.50 
.43 
.39 

.34 

.32 

.24 

.20 

.17 

.13 

.11 

.10 

.09 

.08 

For manufacturers' sales offices, see yellow pages 

RATED IDC 
(rnA) 

4600 
4100 
3700 
3400 
3000 

2700 
2300 
1700 
1400 
1200 

1050 
890 
720 
600 
470 

380 
340 
280 
220 
180 

140 
120 
100 
81 
71 

INCR I 
(rnA) 

3200 
2600 
2200 
1800 
1500 

1200 
1000 
830 
680 
560 

460 
390 
320 
260 
220 

180 
150 
120 
100 
84 

68 
56 
47 
39 
32 
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1800 COILS, CHOKES, & CONDUCTORS 1600 

PICO's Miniaturized Power Inductors 

Size 

4 

5 

A • C 
Mall. Mall. Boll Stand· 

Size Height· Oi •. Circle Off 
1 280 410 260 160 

(71\) (~.o.41 ) (S.P) (4,06) , 340 500 350 250 
(863) {12,7} (8.89) (6.35) 

3 415 630 440 340 
(1054) (16.0) (11.17) (8.54) 

ALL DIMENSIONS ARE IN n-lCHES, ( )" MM 

A 
Mal(. Max. 

Height Ola. 

500 800 
(12 n (2032) 

650 950 
(165q (2413) 

C(DIA) 

WHITE DOT AT PIN /; 1 
TERMINALS ARE CLOCK
WISE FROM PIN II 1. 

• c 
Bolt Stand· Mig. 

Circle Off Ins.rt 

560 <60 -(1422) (1168) 

670 570 6-32 UNC 
(H.O) (14,48) e Threads Deep 

ALL DIMENSIONS ARE IN mCHES, ( ) '" MM 

~~D' OIA, MAX 

L .-- HEIGHT 

.oio.. j 
(0.51) 1.00":0.25" 

("'4r") 

~.-' MTG -
INSERT • \ '. 120~ 

90" , 

60" C(DIA) 

• WHITE DOT AT PIN *1 
TERMINALS ARE CLOCK-
WISE FROM PIN #1. 

SPECIFICATIONS: 

• All units meet MIL-T-27D • Temperature rise 
and are type TF5S04ZZ at rated D.C. current 

is less than 30°C 

These Inductors are ideal for Noise, Spike 
and Power Filtering Applications in Power 

Supplies, DC-DC Converters 
and Switching Regulators 

• Minimum possibJe size 
• Meets· MIL-T-27D (TF5S04ZZ) 
• Special high frequency core 

material to insure low losses 
• AI/units have split windings 
• Large selection of sizes available 
• AI/ units are magnetically shielded 

These units can be manufactured and tested to MIL-T-27/356. 
Contact Factory for price and delivery information and 

appropriate part numbers (MIL-T-27/356-01 thru MIL-T-27/356-63). 

All inductors have split windings-ratings shown in table are for series connection. Parallel 
connection will have Y4 inductance at twice the DC current and Y4 the DC resistance, ie. parallel 
connection of PICO-41 020 will have 5 millihenry at .12 Amps DC with DC resistance of 13.5 Ohms 

Inc Rnc ... 
lNDUCT- MODEL PRICE 

ANCE (AMPS) (OHMS) SIZE NUMBER 1-9 
lNDUCT- Inc Rnc MODEL 

... 
PRICE 

ANCE (AMPS) (OHMS) SIZE NUMBER 1_9 

20 .06 54 1 41020 14.72 2 .19 5.4 1 41140 14.72 

MILLl- .10 29 2 42105 14.72 
HENRY 

MILLI- .33 2.9 2 42225 14.72 
HENRY 

.14 20 3 43103 14,72 .47 2 3 43223 14.16 

.22 12.4 4 44500 17.62 .74 1.3 4 44640 17.62 

.29 10.2 5 45107 17.62 .95 1 5 45227 11.62 

15 .07 40.5 1 41040 14.72 1 .27 2.7 1 41160 14.72 
MILLI- .12 22 2 42125 14.72 HENRY 

MILLI- .47 1.5 2 42245 14.72 HENRY 
.16 1, 3 43123 14.72 .66 1 3 43243 14.72 

.25 9.3 4 44520 17.62 1 .62 4 44660 17.62 

. 33 7.7 5 45127 17.62 1.3 .5 5 45247 17.62 

10 .08 27 1 41060 14.72 750 .31 2 1 41180 14.72 
MILLI-
HENRY .14 14.6 2 42145 14.72 MICRO- .54 1 2 42265 14.72 

HENRY 
.20 W 3 43143 14.72 .76 .75 3 43263 14.72 

.31 6.2 4 44560 17.62 1.2 .47 4 44680 17.62 

.40 5.1 5 45147 17.62 1.6 .38 5 45267 17.62 

7.5 .10 20.3 1 41080 14.72 500 .38 1.3 1 41200 14.72 
MILLIr 
HENRY .17 11 2 42165 14.72 

.24 7.5 3 43163 14.72 

MICRO- .66 .66 2 42285 14.72 
HENRY 

.93 .5 3 43283 14.72 

.38 4.7 4 44580 17.62 1.47 .31 4 44700 17.62 

.49 3.8 5 45167 17.62 1.9 .25 5 45287 17.6.2 

5 .12 13.5 1 41100 14.72 250 .53 .66 1 41220 14.72 
MILLI- .21 7.3 2 42185 14.72 HENRY 

MICRO- .93 .33 2 42305 14.72 
HENRY 

.30 5 3 43183 14.72 1.3 .25 3 43303 14.72 

.47 3.1 4 44600 17.62 2.08 .16 4 44720 17.62 

.6 2.6 5 45187 17.62 2.7 .13 5 45307 17.62 

3 .16 8.1 1 41120 14.72 100 0.78 .300 1 41240· 14.72 
MILLI- .27 4.4 2 42205 14.72 
HENRY 

MICRO- 1.35 .170 2 42325 14.72 
HENRY 

.38 3 3 43203 14.72 1.95 .110 3 43323 14.72 

.6 1.9 4 44620 11.62 3.08 .070 4 44740 17.62 

.78 1.5 5 45207 11.62 3.88 .060 5 45327 17.62 

40 1.18 .141 1 41260 14.72 

* *. DiscOIlnt Prices: 1-9 Net: 10-24 less 10"/n; MICRO- 2.03 .070 2 42345 14.72 

• Inductance measured • Maximum ambient is 100°C 
25-49 less 16%; 50-99 less 23%; 
l00i"'99 less 30% 

HENRY 
2.68 .060 3 43343 14.72 

at 0.1 VRMS-10 kHz • Unit has magnetic shield 

TERMINAL ARRANGEMENT pARALLEL 
SERIES CONNECTION CONNECTION 

1~2 1 c::==J: 3 4 3 

Ordering Instruc tiona: No minimum. Net 30 days F.O.R. Mt. Vernon. New York, 

For immediate engine ering assistance or to place an order-
011 Free 800-431-1064 CallT 

PICO EI eetronies, Inc. 
453 N. MacQuesten Pkwy.,Mt Vernon, N.Y. 10552 

914-699-5514. TWX 7105620113 

De';very~ 
stock to one week 
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1800 COILS. CHOKES. & CONDUCTORS 1800 

PICO's POWER INDUCTORS 
THESE PICO UNITS CAN HANDLE LARGE TRANSIENT DC CURRENTS 

They are ideal for Noise, Spike and Power Filtering Applications in 
Power Supplies, DC-DC Converters and Switching Regulators 

• Handle large transient 
DC currents 

• Minimum possible size 
• Meets MIL-T-27D 

(TF5S04ZZ) 
• Special high frequency 

core material to insure 
low losses 

• All units have split 
windings 

• Large selection of sizes 
available 

• All units are 
magnetically shielded 

A B 
Ma •. Max. 

Siz. Hllght Ola. 

A .560 .960 .100 

B .635 1.2!5 .100 

C .720 1.330 .125 

TERMINAL ARRANGEMENT 
SERIES CONNECTION 

1'~2 
4 3 

EEM 1988 

All inductors have split windings-ratings 
shown in table are for series connection. Paral
lel connection will have V. inductance at twice the 
DC current and V. the DC resistance, ie. parallel 
connection of PICO-69010 will have 32.5 mi
crohenry with DC resistance of .015 Ohms at 6 
Amps DC current (10% drop in L) 

8 (OIA. MAX.) 

0 
Terminal 

Dla. 

.070 .600 .200 

.070 .800 .250 

.094 .900 .250 

PARALLEL 
CONNECTION 

.100 

.150 

.150 

lc:::::J: 

• I 

M TG INSERT 

.2500IA. 

WI. 
MIa· Nominal 
Inser1 (Grams) 

4-40 UNC 23 
5 Threads 

Deep 

4-40 UNC 44 
5 Threads 

Deep 

6-32 UNC 60 
8 Threads 

Deep 

LODC tOC FOR 10% tOC FOR 20% 
MICROHY DROP In L DROP In L 

("H) AMPS AMPS 

130 3.0 4.5 

210 2.5 3.5 

260 2.2 3.2 

315 2.0 2.9 

525 1.6 2.2 

790 1.2 1.8 

1050 I 1.6 

1300 .95 1.4 

228 3.5 5.2 

323 2.7 4.0 

460 2.5 3.7 

787 1.9 2.8 

1050 1.6 2.4 

1310 1.5 2.2 

1600 1.3 2.0 

1840 1.2 1.8 

2100 1.1 1.7 

165 5.0 7.0 

191 4.7 7.0 

262 4.0 5.6 

390 3.3 4.6 

525 2.8 4.0 

790 2.3 3.2 

1050 2.0 2.8 

1310 1.8 2.5 

1580 1.6 2.3 

1838 1.5 2.1 

For manufacturers' sales offices, see yellow pages 

SIZE A 
tDC FOR 30% 

DROP In L ROC 
AMPS OHMS 

5.5 .060 

4.5 .ll 

3.9 .14 

3.5 .17 

2.7 .28 

2.2 .42 

1.9 .56 

1.7 .7 

SIZE B 
6.8 .070 

5.0 .105 

4.8 .15 

3.7 .26 

3.2 .34 

2.8 .43 

2.6 .52 

2.4 .60 

2.2 .70 

SIZEC 
9.5 .040 

8.B .050 

7.5 .07 

6.2 .10 

5.3 .14 

4.3 .20 

3.8 .27 

3.4 .34 

3.0 .41 

2.8 .48 

PICO 
SRF PART PRICE 
MHz NUMBER (1-9) 

1.7 69010 22.95 

1.4 69020 22.95 

1.25 69030 22.95 

1.14 69040 22.95 

0.9 69050 22.95 

0.7 69060 22.95 

0.6 69070 22.95 

0.4 69080 22.95 

1.1 69105 25.25 

0.9 69115 25.25 

0.8 69125 25.25 

0.6 69135 25.25 

0.5 69145 25.25 

0.45 69155 25.25 

0.4 69165 25.25 

0.38 69175 25.25 

0.33 69185 25.25 

1.4 69205 27.75 

1.3 69215 27.75 

1.1 69225 27.75 

0.9 69235 27.75 

0.8 69245 27.75 

0.6 69255 27.75 

0.55 69265 27.75 

0.5 69275 27.75 

0.45 69285 27.75 

0.4 69295 27.75 

A'1271 



1800 COILS, CHOKES, & CONDUCTORS 1800 

PICO's EMI Common Mode 
Suppression Inductors 

• Minimum possible size 
• 130°C operation 

(Ambient + Temp. Rise) 

• Windings Balance ± 1% 
• Dielectric Strength .... 

1500 Volts RMS 

• All units are 
magnetically shielded 

These Inductors are well suited for use in Switching Regulators, DC to DC 
Power Supplies and all types of Electrical Equipment where the elimination of 
line transmitted Electromagnetic Interference is important. Electrical equipment 
will generate noise due to switching operations of transistors, SCR's, relays, 
triacs, etc. By using these Inductors, noise being fed back to the power line is 
minimized to an acceptable level and this noise will not interfere with other 
equipment operating on the same power line. 

, • C 
Max. M .. Bolt Stand-

Size Height Oil. Circle 0. , 2eo '" 260 '60 
1711) 11041) (66) 14061 

3<0 600 350 250 
1863) 11271 (8891 1635) 

"5 600 '" 11054) 11601 11117) 

M~Xlm-----' DlA. MI\X 
HEIGHT 

.1= -----+ 
mo' I 

iO.511 1.00" ;; .25' 

(25.4 ~ 6.351 

! 
_ .... _1 

B (DlA,) 

WHITE DOT AT PIN Nl 
TERMINALS ARE CLOCK

WISE FROM PIN #1 
PINS 3 ami 6 HAVE NO CONNECTION 

(MECHANICAL SUPPORT ONLY) 

Dimensions are in inches (MM) 

TERMINAL ARRANGEMENT 

1~2 

4~.'5 

Size , 
5 

6 

, . C 
Max. U ••. Bolt Stand- M,. 

Height Oia Circle OH Insert 

SOD 800 500 '60 2-56UNC 
(12 TJ (20321 (14221 (1168) S Threatls Deep 

650 950 670 5'0 6-32 UNC 
(16511 (24131 (ITOI (1448) 8 Threads Deep 

m 1125 800 'DO 6-32 UNC 
118921 12857)· (20]21 11778\ 8 Threads Deep 

A -I MAX 
W 

1 MAX D!A HE1;GHT 

l= ---j 
020" 

I.OO":t,25 
10,51) 

125.4:t6.35) 
, 

____ --.1 

_____ .-:30' MTG 
c IDIA.) INSERT 

ISO' 
/"-+ 

( ) 
\ 
I 
I 

'... ISO" 

B (OIA,) 

'/ 30'~-\ 
WHITE DOT AT PIN.#I 
TERMINALS ARE CLOCK· 
WISE FROM PIN #1 

Dimensions are in inches (MM) 

TERMINAL ARRANGEMENT 
1~2 

3~4 

SPEC IFICATIONS 
D • All units meet MIL-T-27 

and are type TF5S04ZZ 

• Inductance measured 
0.1 VRMS-10kHz 

• Unit has 
magnetic shield 

• Dielectric Strength ... 
1500 Volts RMS 

at 

TYPICAL APPUCATION eIR CUlT 

C, 

• Windings Balanced 
±1% 

• Maximum ambient plus 
temp. rise limited to 130°C 
(ie maximum ambient 
of part no. 46283 would 
be 105°C if IRMS 
is 1.29 AMPS) 

-

SOURCE 
OF 

NOISE 

-
A TYPICAL CIRCUIT FOR THE ELI MI NATION OF NOISE IS 

s 
s 

HaWN' ABOVE. THE FILTER CONTAiNS TWO 

1~G;~R ~~~6g~T~~M:a~~~~~ ~~~!~;t:3j.l' C2 ) AND ° 

IRYS (AMPS) 
APPROX. 

ROC. LEAKAGE 
TEMP. TEMP. TEMP. (OHMS) INDUCTANCE 

INDUCT· RISE RISE RISE EACH (MICRO- MODEL PRICE 
ANCE 6O'C 4O'C 2S"C WDG. HENRy) SIZE NUMBER 1-9 

75 1. 95 1.57 1.29 .051 3.5 1 46283 16.45 

MICRO- 2.57 2.20 1. 90 .033 3.5 2 47291 16.45 

HENRY 4.43 3.79 3.23 .015 4 3 48381 16.45 

1.25 1.00 .959 .125 5 1 46283 H:i.45 
185 1.61 1.39 1.19 .083 5 2 47271 16.45 
MICRO-
HENRY 2.80 2.39 2,04 .038 4.5 3 48361 16.45 

4.58 :l.83 :l.06 .019 4.5 4 49461 19.45 

.862 .691 .572 .263 9 1 46243 16.45 

375 1.14 .986 .851 .163 8 2 47251 16.45 

MICRO- 1.98 1. 70 1.44 .075 8 3 48341 16.45 

HENRY 3.23 2.70 2.16 .037 7.5 4 49441 19.45 

4.70 4.18 3.04 ,021 6.5 5 50241 19.75 

.711 .568 .472 .31 10.3 1 46223 16.45 

550 .924 .792 .686 .20 8.9 2 47231 16.45 

MICRO- 1.62 1. 38 1,18 .09 8.4 3 48321 16.45 

HENRY 2.64 2.20 1.77 .045 7.7 4 49421 19.45 

3.BO 3.39 2.46 .026 7.5 5 50221 19.75 

.619 .495 .410 .41 13.8 1 46203 16.45 

.814 .694 .601 .26 11. 9 2 47211 16.45 
750 1. 40 1. 20 1.02 .12 11.3 3 48301 16.45 
MICRO-
HENRY 

2.29 1.91 1. 53 .06 10.3 4 49401 19.45 

3.33 2.96 2.15 .0:l4 10.0 5 50201 19.75 

5.10 4.23 3.17 .022 9.4 6 51303 21.67 

.437 .349 .290 .82 27.5 1 46183 16.45 

.575 .491 .425 .52 23.8 2 47191 16.45 
1.5 .986 .847 .722 .24 22.5 3 482Bl 16.45 
MILL!-
HENRY 

1.61 1.36 1. 08 .12 20.6 4 49381 19.45 

2.31 2.06 1. 50 .07 20 5 50181 19.75 

:l.78 3.14 2.80 .04 18.8 6 512B3 21.67 

.308 .246 .204 1.65 55 1 46163 16.45 

.405 .345 .299 1.05 47.5 2 47171 16.45 
3 
MILLI-

.708 ,60S .516 .47 45.0 3 48261 16.45 

HENRY 1.14 .959 .766 .24 41.3 4 49361 19.45 

1.64 1.45 1.06 .14 40.0 5 50161 19.75 

2.53 2.09 1. 86 .09 37.5 6 51263 21.67 

.205 .165 .136 :l.71 123.8 1 46143 16.45 

.270 .231 .200 2.36 106.9 2 47151 16.45 

6.75 .468 .401 .342 l,u7 101.3 3 48241 16.45 
MILL!- .769 .643 .516 .53 92. B 4 49341 19.45 
HENRY 

1. 10 .977 .711 .31 90.0 5 50141 19.75 

1. 69 1. 41 1. 25 .20 84.4 6 51243 21.67 

.154 .123 .101 6.6 220 1 46123 16.45 

.202 .172 .150 4.2 190 2 47131 16.45 
12 .352 .299 .255 1.9 180 3 48221 16.45 
MILLI-
HENRY .572 .480 .378 • a5 165 4 49321 19.45 

.827 .730 .528 .55 160 • 5 50121 19.75 

1. 28 1.06 .942 .35 150 6 51223 21.67 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.V. 10552.914-699-5514. TWX 7105620113 

A'1272 For manufacturers' sales offices, see yellow pages EEM 1988 



.350 
(8.9) 

MAX.OIA. 

I .290 (7.37) MAX. 

ro2ol, ml --.l ----, 

.012' (0.305) DIA. (5·;)000"±.250' 

r-' 
. 200' (5.08) DIA. 

L. 

125.4±6.41 
----' 

'125' 13.2) DIA . 

WHITE DOT AT PIN #1 
TERMINALS ARE CLOCKWISE 

FROM PIN #1. NO CONNECTION 

1800 

TO PINS 1 and 3 (MECHANICAL SUPPORn 

DIMENSIONS ARE IN INCHES ( MM ) 

"62000" SERIES--lllli"'~ ".---------

62112 2500 IB 1.15 

62132 1500 to 1.5 

62152 992 I.B 

80 130 lit (400 kHIt) 21.71 

100 130 al (400 kHz) 21.71 

125 160 al (400 kHz) 21.71 

tQ 1'-rT11TillI' -r-[' 
220 r I I I I I ~- ,---t--h'f-1~t+f---·-t--1 

I TYPICAL Q VS FREQUENCY I 
200 I I 62000 ~ERIES -----1 __ 

I HI I 992~H 
180f--- .-

I I, I 

62172 900 6.5 1.9 1.10 160 at (400 kHz) 21.71 lW -----V-b~A-+-~+t~~~r_-1 

62192 BOO 6.0 2,1 140 160 al (400 kHz) 21.71 

62212 742 5.7 2.3 150 ISO at (500 kHz) 2L71 

62232 7~2 5.5 2.5 155 150 at (500 kHz) 2UI 

62252 600 5.0 2.7 160 160 at (500 kHz) 21.71 

62272 49.,> 4.5 17" 160 at (500 kHz) 21.71 

62292 400 3.7 3,,1 185 160 at (500 kHz) 21.71 

62312 298 2.B 3.B 215 170 at (500 kHz) 21.71 

62332 248 2.3 4.2 235 }70 at (500 kHJ:) 21.71 

62352 196 I.B 4.75 26.') 160 al (500 kHz) 21.71 

62372 150 1.4 5,5 300 160 at (500 kHz) 21.71 

62392 100 1.2 6.8 330 140 III (500 kHz) 21.71 

-----..- FREQl E~CI 

SPECIFICATIONS: 110 

• INDUCTANCE TOLERANCE 
±4% AT O.IV-lOOKHZ 

62000 SERIES 
INDUCTANCE CHANGE VS TEMP. -:l 

• INDUCTANCE STABILITY VS 
TEMPERATURE -60" 
±2% -55'C TO 105'C 

• MEETS MIJ.,.T-27D TF5R20ZZ 

• WEIGHT 2 GRAMS 

• THERMAL SHOCK 
100 CYCLES, METHOD I07D 
MIL-STD 202E 
TEST CONDITION A3 

• UNIT HAS MAGNETIC SHIELD 

For immediate engineering assistance or to place an order
Call Toll Free 800-431-1064 

PIca 
Electronics, Inc. 

453 North MacQuesten Pkwy, , Mt. Vernon, N. y, 10552 
914-699-5514. TWX 7105620113 

100 '-

2\\ 
\ 1\ , 80 

70 
62000 SERIES 

TYPICAL PERCENTAGE CHANGE 
OF INITIAL INDUCTANCE VS AC 

ALL INDUCTORS ARE MEAS- W 
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 3O"C HEAT RISE 
AND APPROXIMATELY 2% 
DROP IN INDUCTANCE. THE 
CHANGE OF INDUCTANCE 
WITH AC OR DC CURRENTS IS 

10 20 

AND DC CURRENT 

IIII 
-mAXImH 

ILLUSTRATED BY THE CU,RVES. THE EXCITATION IS PLOnED IN rnA 
xVmHY. FOR EXAMPLE THE 0.495 rnH INDUCTOR (62272) WITH 170 rnA DC 
FLOWING WILL HAVE AN EXCITATION OF rnA xVmHY ~ 120, AND THE 
INDUCTANCE WILL DROP FROM 495 uH 10 485 uH. IF THE 170 rnA WAS AC, 
THE INDUCTANCE WOULD BE 510 uH. 

200 300 400 

EEM 1988 For manufacturers' sales offices, see ye.llow pages A·1273 



1800 COILS, CHOKES, & CONDUCTORS 1800 

PICO's miniature 
HIGH "Q" 
INDUCTORS 
• ± 1% inductance stability vs temperature 

• Smallest possible size 

• Extreme resistance to thermal shock 

• Meets MiI-T-27D (TF5R20ZZ) 

• All units are magnetically shielded 

A B C 
MAX MAX BOLT STAND-

TYPE 

63000 

64000 

65000 

NOTE: 

ALL INDUCTORS ARE MEAS
URED AT 0 DC. THE MAXIMUM 
DC LISTINGS ARE FOR AP
PROXIMATELY 5% DROP IN IN
DUCTANCE AND NEGLIGIBLE 
HEAT RISE. THE CHANGE OF 
INDUCTANCE WITH AC OR DC 
CURRENTS IS ILLUSTRATED 
BY THE CURVES SHOWN FOR 
EACH INDUCTOR TYPE. THE 

HEIGHT 

.325 
(7.871 

.36<1 
(8.89) 

480 
(12.19) 

A 
MAX 
DIA. 

DlA. cmCLE 

.430 .260 
(10.69) (6.6) 

.530 .350 
(13.5) (8.89) 

.670 .440 
(17.0) {II. 17) 

-::r: 
'0~2ro~,,=rF=~-~ 
(0.51) 1.00"+0.25" 

(25.4 !. 5.35) 

C (DIA) 

WHITE DOT AT PIN Ii'l 
TERMINALS ARE CLOCK
WISE FROM PIN n. 
NO CONNECTION TO 

OFF 

.160 
(4.06) 

.250 
(6.35) 

.340 
(8.64) 

PIN #2 AND 114 (MECHANICAL SUPPORT) 

EXCITATION IS PLOTTED IN mA X VriiHy. FOR EXAMPLE THE 10 mH IN
DUCTOR (64314) WITH 79 mA DC FLOWING WILL HAVE AN EXCITATION OF 
mA X ViiiH ~ 79 X ViO ~ 250 AND THE INDUCTANCE WILL DROP FROM 10 
mH TO 9mH. IF THE 79 mA WAS AC THE INDUCTANCE WOULD BE 9.65 mHo 

For immediate engineering assistance or to order
Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt Vernon, N.Y. 10552 

914-699-5514. TWX 7105620113 

"63000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAXIMUM ... 
PART RESISTANCE FREQUENCY OCCURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (KHz) (rnA) Q (1-9) 

63120 1 Hy 1840 47 5.7 30 at (IS kHi!) 24.42 

63140 750 mR 1380 54 6.6 30 at (IS kHi!J 23.57 

63160 500 roM 920 66 8 30 at (15 kHi!) 22.20 

63180 200 roM 368 105 12.5 60 at (25 kHll) 22.20 

63200 100 roM 185 148 18 60 at {25 kHi!J 22.20 

63220 75 rnR 140 172 20.8 100 at (50 kHi!) 22.20 

63240 50 rnR 90 210 25.5 100 at (50 kHi!) 22.20 

63260 30 rnR 55 270 33 100 at (50 kHz) 22.20 

63280 20 rnR 37 332 40 100 at (50 kHz) 22.20 

63300 15 rnH 28 383 46 100 at (50 kHz) 22.20 _. 
63320 10mH 18.5 470 57 100 at (50 kHz) 22.20 

63340 5 mH 10 665 80 100 at (50 kHi!) 22.20 

6a360 1 mH 2 1480 180 i 100 at (50 kHi!! 24.42 

"64000" SERIES 
APPROXIMA TE 

.... 1 D.C. SELF RESONANT MAXIMUM 
PART RESISTANCE FREQUENCY DeCURRENT MINIMUM PRICE I 

NUMBER INDUCTANCE (OHMS) (KHz) (rnA) Q (1-9) , 

64114 5 Hy 3000 17 2.8 15 at (4 kHi!) 26.58 ! 
64134 3 Hy 1800 

I 

22 3,6 301'1\ (6 kHi!) 25.63 i 

64154 2 Hy 1200 27 4.4 30 at (6 kHi!J 24.42 i 

64174 1 Hy 600 38 6.3 30 at (6 kHz) 22.20 
1 

64194 750 rnH 450 
I 

4. ! 7.3 30 al (6 kHi!) I 22.20 i 

64214 

I 
500 rnH 300 

I 
54 1 9 30 at (6 kHi!) 22.20 I 

64234 250 roH I 150 76 13 65 at (15 kHi!) 22.20 I 

64254 100 rnR I 60 i 120 20 65 I'll (IS kHz) 22.20 
i 

64274 75 roM 

! 

45 139 23 120 at (25 kHz) 22.20 I 

64294 50mM 30 170 28 120 at (25 kHz) 22.20 ! 
64314 10 rnH 6 380 63 200 3t (50 kHz) 22.20 

I 
64334 5mH 3 537 89 200 3t (50 kHz) 22.20 I 

64354 1mH .6 1200 200 200 at (50 kHz) 24.42 

"65000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAXIMUM ... 
PART RESISTANCE FREQUENCY IX: CURRENT MnUMUM PRICE 

NUMBER INDUCTANCE (OHMS) (kHz) (rnA) Q (1-9) 

65413 10 Hy 3800 11. 7 2.8 28 at (4 kHz) 26.58 

65433 • Hy 1900 16.5 3.9 28 at (4 kHi!) 25.63 

65453 3 Hy 1140 21 '.1 28 al (4 kHi!) 24.42 

65473 2 Hy 760 26 6.3 56 at (6 kHi!) 24.42 

65493 1 Hy 380 37 8,8 56 at (6 kHz) 22.20 

65513 500 mH 190 " 12.5 56 al \6 kHz) 22.20 

65533 250 rnR 95 7' 17.7 140 al {IS kHz! 22.20 

65553 100mH 38 117 28 140 at (15 kHi!) 22.20 

65573 50 mM 19 165 a9.6 240 at (25 kHi!) 22.20 

65593 10mH 3.8 370 88.5 240 ~t (25 kHz) 22.20 

"66000" SERIES 
APPROXIMATE 

D.C. SELF RESONANT MAXIMUM ... 
PART RESISTANCE FREQUENCY DC CURRENT MINIMUM PRICE 

NUMBER INDUCTANCE (OHMS) (kHz) (mA) Q (1-9) 

66218 10By 2200 11 '.2 40 at (4 kHz) 26.58 

66238 5 Hy 1100 15.7 6 4() at (4 kHz) 
25.6" I 

66258 3 Hy 660 20 7,7 70 at (6 kHi!! 25.63 

25 
I 

9.4 22.20 66278 2 Hy 44. I 70 at (6 kHz) 

66298 1 Hy 220 35 13 70 at (6 kHz) 22.20 

66318 500 mH 110 '9 18.8 70 at (6 kHz) 22.20 

66338 250 mH " 7. 26.6 200 at (15 k.Hi!) 22.20 

66358 100 mH 22 110 42 200 al (15 kHi!) 22.20 

66378 50 mH 11 "" 59 200 al (15 kHz) 22.20 

66398 lOmH 2,2 ". 133 200 at (15 kHz) 22.20 

............ Discount Prices: 1-9 Net; 10-24 Jess 10'k; 25-49 Jess 16 rk; 50-99 less 23'7r; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New York. 

A·1274 For manufacturers' sales offices, see yellow pages EEM 1988 
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COILS. CHOKES. & CONDUCTORS 

63000SBRlES 

~ TYPICAL PERCENTAGE CHANGE 
:'\C OF INlTIAL lNDUCTANCE VS AC 

AND DC CURRENT 

\\ 

100 200 '00 400500 

------- rnA X VmH ~ 

~ ..• 
8 .,, .. 

_600 _40" •• 0" 0 

1800 
SPECIF1CATIONS: "63000" SERIES 

• INDUCTANCE TOLERANGE 
±3% AT .IV -" kHZ. 

• INDUCTANCE STABILITY VS TEMP. 
+ 1% - 30De TO + lOSoC 

:; 1% _ 550C TO + 105°C 
- 2% 

• MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) 

• WEIGHT 3.5 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD l07D, MIL-STD 
202E, TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIELD 

UOOOSERU:S 
INDUCTANCE CHANGE VS TEMP, -

----. FREQUENCY IN kHz ,," ,," ,,," 

go 

60 f---t--'+t+1:M-

30'----'-"--"'1JJ-Ll1 

3601TTI~'," mH 

::: r TTAf5ffi'1~~UENCY tf-f+f-\l-tt--rH+ 

Iii! II" II 
270 '-----+--+~+I++t i_tt_-_/JI/Lt+t+1+1t-_+_+_H_ 

, III i 
240 f---+--c-j-++-!-I-l+---'-I+-+-f+j+++l\----+-+++ 

I ! ! II / 
210 if-' -+--r++I-t++ 11l--1--+--l-+-!+l-H-f-\--1 1-+-+++ 

Q J I r ! L 1\ 
1 i ! I 1\ \ 

150 I-'-I+--H 1-+++il--+-\l-L+'+5+00+-'f'H-Hrt--t \--+-++-
120H- ,j 

901 I I i, 1 -!--+1le1-1-+++++--f-+++-i 
I L'= SHy I 

1.~ /~I mt-- ++++++++----+--+-++1 

"r' I Illi 
10 20 50 100 200 500 

- FREQUENCY IN kHz 

33 0 
TYPIL ~ ~ I ~~W1NCY Ll,laLl 

300 f--- 66000 SER lESlf 
27 Of-- -

0 

0 

18 
Q 

0 

0 

a 
t 15 

I" 
0 

0 

/ 
I) 

EEM 1988 

r\ 

1"oaiH 

Lr<Hr;\ ·'1 

\ \ 
II 
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1\ 

WHy 

\ \ 
\ \ 

10 20 so 100 200 

- FREQUENCY IN kHz 

64000 SERIES , t\ TYPICAL PERCEtn'AGE CHANGE 
OF INITIAL INDUCTANCE VB AC f\ AC 

0 
AND DC CURRENT 

DC' 

0 

D 

0 

10 20 30 405060708090100 2 3004 SOO 

FREQUENCY IN kHz 

65000 BERIES f.: f\AC 
TYPICAL PERCENTAGE CHANGE 
OF INl1'lAr; INDUCTANCE VS Ae 

;;; AND DC CURRENT 

; ~'f-~--+~+-~I-T~~ 'l~'+-I---I-+~ \>1-

! I I U DC~ 
~ eo'f---+-+-+-r+~+t--+--+--j~ 

L '!I I 

E '~--4--4~~~II-~i ~~ 
~ j i 

OOf-------t-----t+-+++ttt--1 ---+---+-++-

20 30405060708090100 200 300400500600 
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TEMPERATURE CHANGE (Ie 

SPECIFICATIONS: "64000" SERIES 
• INDUCTANCE TOLERANCE 

+3% AT .IV - 2 kH:Il 

• INDUCTANCE STABILITY VS TEMP. 
+ 1%- 300e TO + lOSoC 

~ ~~ - 55°C TO + 105°C 

• MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) 

• WEIGHT 6 GRAMS 

• THER MAL SHOCK: 
100 CYCLES, METHOD !07D, MIL-STD 
202E, TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIELD 

64(1)0 SERIES 
INDUCTANCE CHANGE VS TEMP 

zo" 

TEMPERATU'RE CHANGE °c 

100" 

SPECIFICATIONS: "65000" SERIES 
• INDUCTANCE TOLERANCE 

±3% AT .IV - I kHz 

• INDUCTANCE STABILITY VS TEMP. 
+ 1% - 300e TO + 1050C 
"+ 1% _ 550C TO + 1050C 
- 2% 

• MEETS MIL -T-27D (MIL TYPE TF5R20ZZ) 

• WEIGHT 12 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD 1070, MIL-STD 
202E, TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIELD 

6M1ODSERIES 
INDUCTANCE CtiANGE VS TEMP 

-800 _toO 

~ .1' ... 
66000SEIlIES 

TYPICAL PERCENTAGE CHANGE 

~ ~~~~ti~~~TANCE VS AC 
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SPECIFICATIONS: "66000" SERIES 
• INDUCTANCE TOLERANCE 

±3% AT .IV - 1 kHz 

• INDUCTANCE STABILITY VS TEMP. 

+ 1% - 300e TO + 105°C 

~ ~~ - 5'50C TO + !050C 

• MEETS MIL -T-27D (MI L TYPE TF5R20ZZ) 

• WEIGHT 22 GRAMS 

• THERMAL SHOCK: 
100 CYCLES, METHOD 1070, MIL-STD 
202E, TEST CONDITION A-3 

• UNIT HAS MAGNETIC SHIELD 

86000 S ERIES 
INDUCTANCE CHANGE VS TEMP. 

TEMPERATIJII'E CHANGE "c 

For manufacturers' sales offices, see yellow pages A·1275 



1800 . COILS, CHOKES, & CONDUCTORS 

Tap the National Resource 8M 

(800) 854 - 2451 
You get fast delivery because we planned ahead for your order. 

Don't delay. Call us today. Check our extensive inventory 
of passive components for off-the-shelf deli"ery. 

________ TM 

ELECTRONICS 
CORPORATION 

11731 Markon Drive, Garden Grove, California 92641 

1800 

Orange County Los Angeles Northern California Colorado FAX 

(714) 892·7749 (213) 598·9611 (408) 922·0500 (303) 799·0600 (714) 898·6769 

The National ResourceSM for Passive Components 
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II PICONICS 
® 

A complete family of SMD spiral chip inductors are 
available from two turns to fourteen turns. The product 
has excellent uniformity and is easily installed with 
standard chip handling techniques. Reflow solderable 
types are totally compatible with surface mount assem
bly techniques and because of the wide selection of 
values, can be selected to meet critical close tolerance 
requirements. It should be noted that because of stray 
effects differences in interconnection geometry and 
sensitivity to measurement techniques, the electrical 
values shown here may not represent values in a 
specific application. 
The chip and wire bondable types can be used as 
tunable devices by selecting different points at which the 
leads are bonded to the inductor. Additional bonding 
pads are optionally available. Custom geometry spiral 
inductors can be tooled for a nominal charge. 

SURFACE MOUNTED DEVICE (SMD) 
SPIRAL CHIP INDUCTOR 

rTATlT 
~I 

0.010'-1 t-r- 0075'~ 

Surface Mounted Device/Spiral Chip Inductor - Preliminary Data 

SERIES PARALLEL OCR 
INDUCTANCE Q RESONANCE RESONANCE MAX 

PART # TURNS NH MAX Min GHz Min GHz OHM 

SPR20 2 3 4 14 9 2 

SPR 25 2112 4 3.9 14 8 2 

SPR 30 3 6 3.7 13 8 2 

SPR 35 3112 7 3.6 13 7 2.5 

SPR 40 4 9 3.5 12 7 3 

SPR 45 4112 11 3.4 12 6 4 

SPR 50 5 14 3.3 10 6 5 

SPR 55 5112 16 3.2 9 5 6 

SPR 60 6 19 3.1 9 4.7 8 

SPR 65 6112 23 3.1 8 4.4 10 

SPR 70 7 27 3.0 8 4.1 12 

SPR 75 7112 31 2.9 7 3.9 14 

SPR 80 8 36 2.9 7 3.7 16 

SPR 85 8112 40 2.8 6 3.5 18 

SPR 90 9 47 2.8 6 3.3 20 

SPR 95 9112 52 2.7 5 3.1 21 

SPR 100 10 59 2.7 5 2.9 23 

SPR 105 10112 65 2.6 4· 2.7 25 

SPR 110 11 73 2.6 4 2.6 27 

SPR 115 11112 80 2.5 3 2.5 29 

SPR 120 12 89 2.5 3 2.4 31 

SPR 125 12112 97 2.4 2 2.3 34 

SPR 130 13 107 2.4 2 2.2 37 

SPR 135 13112 116 2.3 1 2 .. 1 40 

SPR 140 14 130 2.3 1 2 43 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879' TEL: (508) 649-7501· TELEX: 754759' FAX: 508-649-9643 

1800 
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II PICONICS 
® 

The principal application for Piconics' Inductors has tradi
tionally been in linear hybrid amplifier, micro-strip and strip
line circuits. These designs have been used in a wide range of 
systems from the Space Shuttle Program to commercial 
microwave applications. Major use is in military systems 
where excellence and tight quality controls are required. 

Piconics' components feature excellent stability, high Q 
and controlled characteristics. They are packaged in various 
configurations with a wide range of lead materials. Internal 

Leaded Inductor Selection Table - Tunable/Fixed 
Series Length Width Height Inductance 

B .325-.475 .110 .150 .020",,_H to 1 mH 

G .150-.300 .090 .105 .Q18fJ-H to 1 mH 
ST .200 .100 .275 .020fLH to 1 mH 
TT .285 .110 .325-.450 .020fLH to 1 mH 

Series Length Width Height Inductance 
C .200 .090 .105 .010fLH to 1 mH 

D .200 .085 or .085 or .010fLH to 1 mH 
.095 .095 

JA .110 or 
.180 .060 or .060 or .045fLH to 1 mH 

.075 .075 
JC .180 .085 .085 .045fLH to 1 mH 

Chip Inductor Selection Table - Tunable/Fixed 
Series Length Width Height Inductance 
PGV .160 .125 .330 .012fLH to 1 mH 
PSV .320 .165 .130 .012fLH to 1 mH 
PV .150-.300 .140 .065 or .012fLH to 1 mH 

.095 
PVW .150-.300 .140 .065 or .01 OfLH to 1 mH 

.095 

Series Length Width Height Inductance 
P .180 .140 .065 or .01 OfLH to 1 mH 

.095 
PA .100 .100 .100 .010fLH to 1 mH 

PG .160 .125 .130 .010fLH to 1 mH 

PK .160 .125 .130 .010fLH to 1 mH 

PW .180 .140 .065 or .010fLH to 1 mH 
.095 

Leaded Inductor Selection Table - Fixed 
Series Length Width Height Inductance 

M .004-.170 .024 .024 6.3nH to 684nH 

MG .004·.170 .024 .024 6.3nH to 684nH 

S .200 .100 .100 5nH to 330nH 

Chip/Spiral Inductor Selection Table - Tunable/Fixed 
Series Length Width Ht/Th Inductance 

MC .100 or .095 or .045 or .060 6.3nH to 684nH 
.160 .125 

SP .045 .045 .010 5.5nH to 100nH 
. 050 .075 .010 

Micro Inductor Products 
and Application 

connections are welded to avoid the problems associated with 
high temperature soldering. Encapsulation is mechanically 
interlocked to strengthen all surface (shear) bonds. The 
materials and methods used at Piconics are compatible with 
normal requirements in hybrid circuit manufacturing. 

Piconics' custom design capability has led to the develop
ment of unique products. Should your inductor requirements 
be outside the parameters of our standard listings, contact 
Piconics directly for a prompt quotation to your needs. 

MIL-C-15305 
Case Adiustment OPL 
Molded Screw(side) Yes 

In 
Conformal Coating Slide Process 
Molded Screw (top) Yes 
Molded Screw (top) Yes 

NOTES OPL 
Conformal Coating In 

Process 
Molded Case In 

Process 

Epoxy Coated, Open Frame In 
Case, Self-Leaded Process 
Bonded, Open Frame Case In 
Self-Leaded Process 

MIL-C-83446 
Case Adjustment OPL 
Molded Screw (top) Yes 
Molded Screw (side) Yes 
Conformal Coating Slide Yes 

Conformal Coating Slide Yes 

NOTES OPL 
Conformal Coating Yes 

Molded Epoxy - Yes 
Minimum Area Profile 
Molded Diallyl Phthalate~DA~l. Yes 
Solder Fillet, Interlock Substrate 
Easily handled by automatic 
equipment 
Molded Epoxy Case, Solder Yes 
Fillet InterlOCK Substrate 
Easily handled by automatic 
equipment 
Conformal Coating Yes 
Bondin~.Pad Completes 
Connec Ion 

NOTES OPL 
BONDED SELF-LEADED AIR In 
CORE HIGH FREQUENCY CHOKE, Process 
CONSTRUCTED OF 47AWG 
COPPER WIRE, INSULATED. 
BONDED, SELF-LEADED AIR In 
CORE HIGH FREQUENCY CHOKE, Process 
CONSTRUCTED OF 47AWG GOLD 
WIRE, INSULATED. 
EPOXY CONFORMAL COATING In 
SELF-LEADED TINNED AIR CORE Process 
HIGH FREQUENCY CHOKE. 

NOTES OPL 
CHIP MOUNTED COIL In 

Process 
QUARTZ AND 99.6% ALUMINA No 
SUBSTRATE MATERIALS . 
3'12, 4'12, 5'12, 8'12, TURNS 
AVAILABLE ON .045" X .045" OR 
.050" X .075". 11'12, 18'12 22'12 
TURNS ONLY ON .050" X .075" 
VALUES ABOVE 50nh AVAILABLE 
ON .050" X .075" 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879' TEL: (508) 649-7501 • TELEX: 754759' FAX: 508-649-9643 
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II PICONICS 
® 

SP Series Spiral Chip Inductor 

1- .045±.003-1 

SP SERIES/M/MG SERIES 
Me SERIES 

SP Series on Quartz 
@200MHz 

Inductance Q 
Series 

Resonance 
This style inductor may be used 
where low inductance values are 
required and gold wire bonding is 
the method for making intercon
nections. When used as an r.f. 
choke, attach center pad to r.t. and 
outside pad to power supply. 
Custom designs available. Other 
ceramic materials having various 
dielectric constants are available. 

__ .~~;~_01 __ ~---~~f-03-
Part No. 
SP3P5-Q 

SP4P5-Q 

SP5P5-Q 

SP8P5-Q 
SPll P5-Q 

Turns (2) 
31/2 
41/2 
51/2 
81/2 

11 1/2 

(L) nH (6) 
7 

11 
15.7 

45 

80 

Min (7) Min GHz (1-5·7) 
3.5 17 

3.4 15 

3.2 11 
2.8 8 
2.5 3.5 

DIMENSIONS IN INCHES 
NOTES: 

(1) S f el -resonant frequency may be increased by mounting inductor on an insulating stand-
off. These Stand·affs can be provided by Picanics. 

(2) Inductors to 25 turns in this geometry are available on special order. 
(3) Attachment is generally made using non-conductive epoxy such as EPO-TEK H-61 or 

EPO-TEK H-20. 
(4) Thermosonic wire bonding using 1 mil gold wire is recommended for lead attachment to 

this style inductor. Gold ribbon may also be used. 
(5) Resonances shown in the tables are the lowest self resonances encountered. Typical 

values are higher. 
(6) Measurements are very dependent on fixturing and frequency. 
(7) Quartz typically gives higher SRF and Q's than ceramic due to lower Dielectric Constant. 
(8) Bonding area typically .005" in diameter. 
(9) Other thicknesses available upon request. 

Microwave Components - M/MG Series 
Piconics' M series is a microminia
ture broadband air core choke 
with a high self-resonant fre
quency, suitable for microwave 
applications. 

Piconics' M series chokes pro
vide inductance values from 6.3nH 
to 684nH, operating frequencies 
from 100 MHz, and self-resonant 
frequencies from 1 GHz to 28GHz. 

Constructed of 47 AWG insu
lated copper wire rated at 130°C. 
Piconics' M series chokes are 
available from 2 to 100 turns for 
standard models. Special models 
can also be provided. 

Applications include oscillators, 
mixers, switches, stripline devices, 
broadband modulators, power 
supplies, filters and frequency 
multipliers. 
PHYSICAL CHARACTERISTICS 
• Air Core 
• Self-Leaded 
• Solder Strippable Leads (SS) 

T 
1 U 1 

• Recommended operating and storage Temperature Range: 
- 55°C to + 125°C 
OPTIONS AVAILABLE 

• Axial Leads 

SP Series on Ceramic 
@200MHz Series 

Inductance Q Resonance 
Part No. Turns (2) (I) nH (6) Min (7) Min GHz(5) 

SP3P5-A 31/2 7 3.5 13 
SP4P5-A 41/2 11 3.4 12 

SP5P5-A 51/2 15.7 3.2 9 
SP8P5-A 81/2 45 2.8 6 
SPll P5-A 11 1/2 80 2.5 3 

ELECTRICAL CHARACTERISTICS 

Pieonies' Length Test SRF 
Part Nom. L Freq, Q Min 

Number Inches nH±10% MHz Min GHz 
M2T47SS .004 6.3 200 36 28 
M3T47SS .005 9.6 200 34 25 
M5T47SS .010 30 200 32 15 
M8T47SS .014 35 100 24 14 
M10T47SS .017 47 100 24 13 
M15T47SS .026 72 100 24 11 
M20T47SS .034 113 100 18 8 
M25T47SS .043 147 25 16 6 
M30T47SS .050 178 25 18 6 
M35T47SS .060 213 25 18 5 
M40T47SS .068 234 25 16 4 
M45T47SS .077 282 25 18 3 
M50T47SS .085 320 25 18 3 
M55T47SS .095 343 25 18 2 
M60T47SS .102 388 25 18 2 
M65T47SS .112 406 25 17 2 
M70T47SS .120 442 25 18 1 
M75T47SS .128 470 25 18 1 
M80T47SS .136 533 25 18 1 
M85T47SS .145 552 25 18 1 
M90T47SS .153 618 25 18 1 
M95T47SS .162 651 25 18 1 
M100T47SS .170 684 25 18 1 

The number of turns required are counted between the leads. 

Parallel OCR 
Resonance MAX 
Min GHz (5) OHM 

9 2.5 

9 4 
7 6 
5 20 

3.5 28 

Parallel OCR 
Resonance MAX 
Min GHz(5) OHM 

5 2.5 

7 4 
5 6 

3.5 20 
2.5 28 

DC Res. Ide 
Ohms Max 
Max MA 
0.14 100 
0.18 100 
0.26 100 
0.33 100 
0.43 100 
0.55 100 
0.78 100 
0.90 100 
1.1 100 
1.3 100 
1.4 100 
1.6 100 
1.8 100 
1.9 100 
2.0 100 
2.2 100 
2.3 100 
2.5 100 
2.7 100 
2.9 100 
3.0 100 
3.2 100 
3.4 100 

• Tinned Leads (We recommend pre-tinning of leads prior to circuit 
insertion) 

NOTE: Electrical characteristics are measured at a point on the leads .100" from the body 
of the coil. 

• Gold Plated Leads, M xxx 47GP 
• Gold Coils, MG xxx 47SS, (99,99% Pure), bare or insulated. 
• Higher temperature class insulation available upon request. 

MC SERIES MCXXX47PW 

FEATURES 
• Minimum Height 
• Surface Mountable 
• Ease of Handling 
ABSOLUTE MAXIMUM RATINGS 

0:0 i .. L "> 

• Operating Temperature range: - 55°C to + 125°C 
• Storage Temperature range: - 55°C to + 125°C 
• Temperature rise (at 90°C): 35°C 
• Maximum Operating Temperature: 125°C 
• DC MA MAX: 100 

PHYSICAL CHARACTERISTICS 
• Air Core 
• Alumina Substrate Base 
• Gold Plated Contacts over Nickel 
• Weight: 0.1 gram maximum 
OPTIONS AVAILABLE 
• Optional wire sizes available. 
• Tinned terminations available. 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879' TEL: (508) 649-7501 • TELEX: 754759 • FAX: 508-649-9643 
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4000 POWER SUPPLIES. DC 

30 Watt High Voltage Power 
Supply For Military and Airborne 
Applications MIL HVS 2825 

C1" fl.V. (lGl-r) 
Ci!,.'DCUS(l(iH) P?afOCUSII>DJ. 
C3"(ii!(LG1l PJ "Gi! ADJ. 
C~ E iNT(RFACE (MATRIX) 

Performance Specifications 
Input 28VDC ± 2 Volts 
Anode Voltage 25KV (less than ± 1%) 
Anode Current 0-1.2 MA 
Ripple (P-P) 7.5 Volts (P-P) @ 1.2 MA 
Temperature Coefficient 100 PPM/oC 
Line Regulation .05% 
Focus Voltage 5-8 KV 
G2 Voltage 200-1000 VDC 
G1 Voltage -150 VDC 
Operation Temperature -55° to 70°C 

___ :!!!!!!!!!!B - - J!!I!!I « .:, ~ • 0' • .... ..., ...... 

~--5%--~ 

SEC(KV) SEC 
(5.0-8.0) (200-1000) -150 
(5.5-8.5) (200-700) -200 

4000 

~~.A. ..... II!!!!!I --- ~ - -•• g.S:J~~3~~'~/~.~'~.E.~~.~.~'~.~.~. ~.~ •• Penn-Tran Corporation. Route 144 North, P.O. Box 1321. Wingate. PA 16880 
Iiiiiiiiiii_ __ _ _ _ _ ~ _ . 814-355-1521 Telex 706473 Fax 814-355-1524 UL file E101046 (R) 
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POWER MAGNE-TECH CORP. 

o 
... 1 

II 

TOROIDAL 
TRANSFORMERS 
AND 
INDUCTORS 

• 

WE WOULD BE GLAD 

COILS 
SELF SUPPORTING 
COILS; COILS OF 
ULTRA FINE 
WIRES 

SPECIALTY 
WINDINGS 

TO PLACE OUR EXPERTISE AT YOUR DISPOSAL, 
AND WELCOME YOU TO THE CLUB 
OF OUR SATISFIED CUSTOMERS. 

POWER MAGNE-TECH CORP. 
441 HIGH ST. / PERTH AMBOY, NJ 08861 / TEL: (201) 826-4700/ TLX: 284401 PMCQ / FAX: (201) 826-4706 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1281 
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COILS, CHOKES, & CONDUCTORS 

Renco offers more than 1700 standard 
models of chokes and transformers for 
applications ranging from switching power 
supplies to fuel injection systems. And what 
we don't supply as a standard catalog item, 
we can create. Our standard product lines 
include: 

POWER-LINE CHOKES ... over 400 stan
dard values, despite their compact size, they 
can handle high currents. 

SHIELDED INDUCTORS ... over 200 stan
dard values, low-cost miniature units for 
audio filters, tone controls and other applica
tions. 

FLAT COILS ... over 50 standard values, 
twice the inductance and a of axial lead 
inductors. 

LOW-COST CHOKES ... over 50 standard 
values, heavy duty general-purpose ferrite 
core inductors. 

SWINGDUCTORS ... over 200 standard 
values, cost-effective swinging chokes to 
improve power-supply efficiency. 

COMMON-MODE CHOKES ... over 400 
standard values, low-cost means to meet 
UL, FCC, CSA, and VDE requirements. 

MIL-SPEC INDUCTORS ... over 350 stan
dard values, encapsulated power-line chokes 
meeting MIL-T-270. 

POWER, DRIVER, INTERSTAGE, AND IN
VERTER TRANSFORMERS ... over 300 
types, with pot core, toroidal, EP, EC, pa, 
ETD and RM configurations. 

CUSTOM DESIGNS 
But even with our broad line of standard 
products, there will always be "specials". 
We've been in this business exclusively for 
over 30 years, so we can say with confi
dence, "If you can describe it, we can make 
it". And we send out samples in one day in 
most cases, or perhaps as long as ten days, 
if you've got a far-out design. There's no 
charge, by the way, for samples; we believe 
we'll earn your business as we learn about 
your needs. If our samples meet your 
requirements, you'll find our custom prod
ucts are available at standard prices. 

TECHNICAL SUPPORT 
You can count on our technical backup if you 
encounter circuit or systems problems in
volving coils or transformers. We'll return 
phone calls promptly, and even fly an 
application specialist to your plant if neces
sary ... and that's a fact. 

COMPETITIVE 
Our prices are competitive and our product 
quality and reliability are excellent due to our 
years of design/production experience cou
pled with the latest automated assembly 
equipment, robotic workstations, and spe
cialized ATE test setups. And we won't keep 
you waiting ... we meet our scheduled 
delivery dates. 

So think Renco when you think coils and 
tranformers. We'll make sure you made the 
right decisions. 

For manufacturers' sales offices, see yellow pages 

1800 

EEM 1988 
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Low cost, miniature shielded coils, extremely useful 
in compact audio filters, tone control circuits, ampli
fiers, and wherever high inductance coils are needed. 
Excellent, low cost alternatives to fixed pot cores. 
Series RL 1123: (96 values) 
Inductance: 1.0 "H to 47.0 H 
Max OCR: 0.0066 to 5170.0 Ohms 
Suggested rated current: 1.5 to 0.0054 AC Amps 
Series RL 1124: (80 values) 
Inductance: 1.0 "H to 4.7 H 
Max OCR: 0.011 to 1700.0 Ohms 
Suggested rated current: 0.707 to 0.0054 AC Amps 

I8 o ==(] [j== 
r---.~ 

RLl123 RL1124 

DIM. (IN) A . 500 max. .260 max . 

S .950 max. .700 max. 

WEIGHT: RL1123" .15 gm max, approx. 
RL1124". 5 gm max, approx. 

LEADS: No. 20 linned copper 1·1/4' long min. 

Flat Coils 
RLl180 (45 values) 

Unique flat coii configuration ideally suited to high 
density PCBs. Twice the inductance and Q values than 
axial lead inductors occupying the same space. Wide 
range of inductance and Q values for use at radio as 
well as audio frequencies. 

Inductance: 
1.0 to 4700.0 "H 

Frequency: 
7.9 MHz to 250.0 KHz 

Min Q: 37.0 to 63.0 
Max OCR: 
0.010 to 29.9 Ohms 

Saturation current: 
7.0to 0.11 DC Amps 

Suggested rated 
current: 2.25 to 
0.027 AC Amps 

COILS, CHOKES, & CONDUCTORS 

Series RL1256-1: (34 values) 
inductance: 1.0 to 560.0 "H 
Max OCR: 0.003 to 0.696 Ohms 
Saturation current: 87.0 to 2.9 DC Amps 
Suggested Rated cu rrent: 9.0 to 0.8 AC Amps 
Dimension "E": 0.406 to 0.550 
Series RL 1256-2: (41 values) 
Inductance: 1.0 to 2200.0 "H 
Max OCR: 0.003 to 1.54 Ohms 
Saturation current: 108.0 to 2.90 DC Amps 
Suggested rated current: 11.4 to 0.8 AC Amps 
Dimension "E": 0.590 to 0.671 
Series RL 1256-3: (45 values) 
Inductance: 1.0 to 4700.0 "H 
Max OCR: 0.003 to 1.86 Ohms 
Saturation current: 116.0to 1.7 DC Amps 
Suggested rated current: 21.0 to 1.0 AC Amps 
Dimension "E": 0.750 to 0.800 
Series RL1256-4: (48 values) 
Inductance: 1.8 to 15000.0 "H 
Max OCR: 0.002 to 3.39 Ohms 
Saturation current: 150.0 to 1.5 DC Amps 
Suggested rated current: 27.0to 1.3ACAmps 
Dimension "E": 1.1110 1.187 

Available in 406 standard 
values. High saturation flux 
density material makes these 
coils ideal wherever high 
current choke values in a small 
physical size are needed. 

Series RL1256-5: (48 values) 
Inductance: 1.8 to 15000.0 "H 
Max OCR: 0.002 to 2.17 Ohms 
Saturation current: 155.0 to 1.5 DC Amps 
Suggested rated current: 35.0 to 2.0 AC Amps 
Dimension "E": 1.11 to 1.28 
Series RL 1256-6: (49 values) 
Inductance: 4.7 to 47000.0 "H 
Max OCR: 0.002 to 6.19 Ohms 
Saturation current: 149.9 to 1.2 DC Amps 
Suggested rated current: 35.0 to 1.4 AC Amps 
Dimension "E": 1.31 to 1.53 

G8'(JI -'- _________________ ....L 
A, __ . __ . ___ ._____ 0 E 1:::- -T 1 

1--.--1 
DIM. (IN) A S C 

RL1256-1 0.660 0.84 0.195 

RL1256-2 0.825 0.84 0.195 

RL1256-3 1.1 0.84 0.195 
RL1256-4 1.6 1.03 0.290 
RL1256-5 1.6 1.45 0.290 

RL1256-6 2.0 1.50 0.320 

Series RL 1283: (54 values) 
Inductance: 3.9 to 100000.0 "H 
Max OCR: 0.007 to 89.7 Ohms 

D 

Saturation current: 15.5 to 0.081 DC Amps 
Suggested rated current: 4.0to 0.065 AC Amps 
Series RL 1284: (45 values) 
Inductance: 3.9 to 18000.0 p.H 
Max OCR: 0.008 to 48.3 Ohms 
Saturation current: 7.3 to 0.091 DC Amps 
Suggested rated current: 1.28toO.039ACAmps 

DIM. RL-1283 (A) 0.453 max. (S) 0.900 max. 
(IN) RL-1284 (A) 0.260 max. (S) 0.650 max. 

Low Cost Chokes RL1281/1285 

Heavy duty, general purpose inductors 
use fernte cores and offer a wide range of 
inductance values. Their compact size and 

Series RL 1281: (23 values) 
Max current: 4 Amps 
Inductance (±15%)*: 0.22 to 12.50 "H 
Max OCR: 0.003 to 0.025 Ohms 
Dimension "A": 0.187 to 0.875 

M"~ II Iff/III I U 
.~ ~~;8~1' ~i:~~:";" ~::~ 

1.00Q Max ,Ib,dy r .2921 
1285 1285 

1.125 Max .284 

pretinned leads make them easy to use in 
printed circuit boards. 

Series RL1285: (19 values) 
Max current: 6 Amps 
Inductance (:t15%)*: 0.22 to 10.20 "H 
Max OCR: 0.002 to 0.015 Ohms 
Dimension "A": 0.125 to 0.883 

1800 
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Custom Power Supply Translormers
Ferrite Core 

This series gives switch
ing power supplies the cus
tom-designed transformers 
they deserve - at standard 
prices. We have large stocks 
of research-selected ferrite 
"E" cores, and glass-filled nylon bobbins, with which we can quickly meet the specifica
tion for your power, driver, interstage, and inverter transformers. Prototypes usually 
shipped within 10 days. 

Wound on custom engineered equipment that ensures conformance to requirements. 

DIM. (IN) A B C D E F 

RL1287-1 0.515 0.200 0.660 0.650 0.175 0.78( 

RL1287-2 0.630 0.200 0.830 0.770 0.175 1.03 

RL1287-3 0.800 0.200 0.915 1.140 0.175 1.375 

RL 1287-4 1.000 0.200 1.050 1.325 0.375 1.700 

RL1287-5 1.100 0.300 1.300 1.700 0.185 1.000 

RL1287-6 1.300 0.300 1.500 2.000 0.250 2.300 

NUMBER OF TERMINALS - SIZE 0.025 SQ. 

RL1287-1 (#8) I RL1287-2 (#10) I RL1287-3 (#12) 

RL128H (1#14) I RL1287-5 (#12) I RL1287-6 (#12) 

Swingductor™ RL 1386/RL 1518 e!~~~:~~r~n 
(unmounted) (mounted, shown) 

Designed for applications requiring a known in-
ductance change with changing current loads 
(as in power supplies). Although similar in ap
pearance to conventional toroids, the special 
core material allows a "controlled saturation," 
so that a specific inductance value is repeatable 
at a specific current. The core material is effec
tive up to 1 MHz. As a result of toroidal design, 
the SWingductor™ produces a closed magnetiC 
field, resulting in low EM!. All are supplied with 
pretinned leads for easy PC board installation. 

I;.! f-'4 

~~ nT 
.~ H~ 

"A" "B" 
DIM. (IN) (MAX. DIA.) (MAX. WIDTH) 

RL 1386-1 1.10 0.500 

RL1386-2 1.45 0.B74 

RL1386-3 1.80 0.900 

RL 1386-4 2.00 1.100 

RL1386-5 2.60 1.500 

FREE SAMPLES just for the asking. 
Think you could use any of the chokes described on pages 
Ao1282-Ao1285? Then call our TOLL-FREE engineering Hot
Line (800-645-5828 outside of New York State; in New York 
State call 516-586-5566) and tell us your specs-and we'll 
send you a free sample. If your specs hit squarely on one of 
our 1428 standard values, we'll ship the same day. 

If your specs do not exactly match any of our standards
give us a call and we'll make up a free custom sample in our 
special prototype and sampling laboratory. So unless you 
need something exceptionally complex, we'll ship your sample 
within 10 days. 

Mini Inductor RL 1506 
Sub Mini Inductor 
RL1507 

These rugged coils exhibit high Q and very low 
distributed capacity, all concentrated into an amaz
ingly small package. Ideal where weight, space, Hi 
Q, and auto insertion are involved. Temperature 
range -25° to +85'C. Coils identified with industry 
standard color code. 

OUTER DIMENSIONS 
Dimensions of Single Product 

Temperature Range: -25°C to +85°C 
Dimensions in inches (mm) 

RL1506 

[O.19±.O':S: 019±.JJYl 
{20±21 (lO.5 max.) (2()±. 2) a.164max. 

RL1507 ?oO~ 

144max.) 

a.168 max. 
(4dmax.l 

[O'.1±'OB~O'.1jJYl 
122±2) (7.0 max.) 122i21 a.l0±.Ole 

f2.S±O.141 

D.10et.Ol 
12.6 cd .011 

CALL 
ME 

at toll-free 
Engineering 

Hotline 

800 
645·5828 

1800 

A-1284 For manufacturers' sales offices, see yellow pages EEM 1988 
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Common Mode Chokes 
RL1328/1329 

Series RL 1328: (120 values) 
Inductance: 47.0 to 39000.0 /LH 
Max OCR: 0.002 to 0.555 Ohms 
Max leakage inductance: 
4.0 to 3080.0 /LH 

Max interwinding capacitance: 
2.0 to 9.4 pF 

Hipot winding to winding and winding 
to core: 5000 VAC 

Suggested rated current: 
3 to 35 AC Amps 

Placed at the inputs of 
electrical equipment, these 
chokes help meet U.S. and 
international requirements 
for safety and EMI. These 
low priced Common Mode 
Chokes are available in a 
wide range of standard in. 
ductances, with current 
ratings to 35 Amps. 

[D~ 1 : i 
1-19/32" 

2 ,L I . .~ 

Series RL 1329: (86 values) 
Inductance: 6.8 to 22000.0 /LH 
Max OCR: 0.0028 to 0.555 Ohms 
Max leakage inductance: 
1.5 to 1430.0 /LH 

Max interwinding capacitance: 
1.0tol0.7pF 

Hipot winding to winding and winding 
to core: 5000 VAC 

Suggested rated current: 
2 to 22 AC Amps 

Common Mode Chokes 
RL1361-1/RL1361-2 

Placed at the inputs of electrical equip
ment, these chokes help meet U.S. and 
international requirements for safety and 
EMI. Low-priced, they're available in a 
wide range of inductances and current 
ratings from 100mA to 5.5Amps. PC 
mounting. Low profile. Varnish impreg
nated. MTL Used Class B 130°C. MIL spec 
and encapsulation available. 

STYLE TYPICAL DIMENSIONS TERMINAL 
NUMBER AIBICIDjE...LF SIZE JNO. 
RL-1361-1 .5151200j.62~.P50j.1751·850 .025 so,L 8 
RL-1361-2 .630 1·200j.7971.850 1.17511.100 .025 SO. I 10 

Custom Coils, Toroids and Pot Core Assemblies 
Making custom coils is not just an accommodation for an occasional 

customer. Custom coils have always been a major part of Renco's busi
ness. We have over 30 years experience in making custom designed 
inductors and transformers. 

As for pot core assemblies, we've manufactured millions since 1955, 
and are thoroughly experienced with all standard cores and hardware, 
including Ferroxcube, Siemens, TOK, Magnetics Inc., Indiana General, 
etc. We stock all the popular bobbins, including printed circuit types. 

Let us assist you in your upcoming designs. Our fully independent 
sample and prototype department can usually ship a prototype within 10 
days. 

Send us your specifications and designs for your pot ceres, coils, in
ductors, or transformers, and we'll respond promptly with very competi
tive prices. We have a reputation for keeping our delivery promises. 

Try us! 

1800 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY11530 Att: Marie Botta 
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Standex Electronics 

CUSTOM AND STANDARD 
MAGNETIC COMPONENTS 
Standex Custom Coils, Inductors 
and Transformers may be manu
factured in many styles such as 
Toroidal. Pot Core. Bobbin Core, 
Bead, "C" Core, and "E" Core. 
Package styles such as Open. En
capsulated, PC Mount. Flying Leads, 
etc. are available. 

Microcoi/'M Surface Mounted Induc
tors range from 50 to 22.000 nH and 
may be supplied uncoated, epoxy 
coated, potted, bulk packaged, or 
"Tape and Reel." The "0" on these 
components is higher than compo
nents of similar size. 

o 
• .8 • • • .. 

Standard Standex "MT' Series Miniature Toroidal 
Inductors meet all of the requirements of MIL-C-
15305, MS21422, MS21423 and MS21424. Induc
tances range from .OJl-lh to IOOOl-ih. 

Insert molded variable and 
fixed Inductors and helical coils 
are used in most radio frequen
cy applications. Standard 7mm 
and 10 mm packages are availa
ble along with numerous other 
variable and fixed. vertical and 
horizontal configurations. 

.. 
~~-, .' r 

Standex Electronics is a division of Standex International. 
a large diversified corporation with over 88 plants in 14 
countries. Manufacturing locations for the Electronics 
Division are in Cincinnati, Ohio; Douglas, Arizona; Agua 
Prieta. Mexico; and Tonbridge, England. Since 1955, 
Standex Electronics has manufactured a broad range of 
coils, inductors, chokes, transformers, reed switches, 
reed relays, proximity devices, and custom connectors. 

Standex quality procedures are based on the specifica
tions of MIL-I-45208. Statistical process control is utilized 
to monitor and control variables in processing during 
manufacturing. 

Standex engineering and testing facilities are equipped 
to do environmental and electrical OPL (Oualified Pro
ducts Ust/ testing for government military specifications 
MIL-C-15305, MIL-T-27, MIL-F-28861, and MIL -F-15733. 

Standex Electronics 
4538 Camberwell Road 
Cincinnati, OH 45209 
Phone (513)871-3777 
Fax (513) 871-3779 
Telex 212066 UR 

IIII a Stondex company 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 

* not equal to Multiple Prefix Symbol 
approximately equal to 

oc proportional to 1012 tera T 
< smaller than 109 giga G 
:S smaller than or equal to 106 M « much smaller than mega 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli much larger than m » 

- identical to or equivalent lo--ti micro Il 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol Sf Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (n) used 
amplification factor J.l a ratio 

angle 8t><i>t>(1.1 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm 0 !Wa/!1 Ia 

area A metres squared m2 I x b 
atomic number Z a number number of protons 
Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C 1·6 x 10-19 C 

conductance G ohm-I 0-1 reciprocal of resistance 
current, electric I ampere A fundamental unit 

decay constant A a ratio 

density p kgm-3 mlV 
distance along path s metre m fundamental unit 

efficiency 1) a ratio work output/work input 

electrochemical equiv. z gC-1 mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule J Nm 

energy, kinetic Ek joule J N m. Ek = I12mu 2 

energy, potential Ep joule J Nm. Ep = mgh 
Faraday constant F coulomb moP C mol-I 96,500 C mol-I 
field strength, electric E Vm-I potential gradient: p.d./dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic 4> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy !1G joule J 
frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-I quantity of heat/temp. rise 

heat of reaction !1H joule J heat energy 

heat capacity, specific c J K-I kg-l heat capacity/mass 
heat, quantity of q joule energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 

inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 
latent heat, specific J kg-I quantity of heat 

latent heat, molar Lm joule mol ·1 J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere·turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.mJ. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability 11 Hm-I henry/metre 

permeability, vacuum 110 Hm-I 

permeability, relative I1r a ratio 11 = /J. 110 
permittivity E F m- I farad/metre 

permittivity, vacuum Eo Fm-I farad/metre 

permittivity, relative Er a ratio Er =" Eo 
potential, electric V volt V energy/charge 
potential difference V volt V enerry /charge 
power p watt W Jc 
pressure p pascal Pa N m-2: force/area 
radius r metre m fundamental unit 
reactance X ohm Q Eollo 
refractive index n a ratio 
resistance R ohm Q p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/ Pwater 

r.m.s. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.m.f. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree ° or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,U ms'! distance/time 

velocity, angular co second' 1 s-I angle/time 

velocity, e.m.waves c m sol 

velocity of sound u m s·1 

volume V metre cubed m3 I xbx h 

wavelength A- metre m fundamental unit 

work w joule force x distance (Nm) 
weight W newton N kg m s-20r mg 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 
PAGI! NO . 

ALL NEW with this 
edition of EEM 

GET ............. ----,.-............. ".-... -" ...-.-------ORGANIZED! 
Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty. 
five years ago to help people who specify, buy, 
or work with electronic products and equip· 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particularneeds. 

You say you want to file catalogs by type of 
product? That's easy to do with The System: But, 
what are you going to do when there are multi· 
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer· 
ence cards that apply. 

There are thousands of EEM File Systems in every· 
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack· 
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for 525.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add 55.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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PRODUCT LINE SUMMARY 
TRANSFORMERS & INOUCTORS FOR TELEPHONE 
INTERCONNECT. The TTC SERIES meets the high per
formance requirements of telephone central office, 
modem, facsimile, and voice communication applications. 
These FCC PART 68 coupling, direct connect, hybrid 
transformers and holding coils COMPLY WITH UL & 
MEET FCC PART 68 requirements. 

FOR DETAILS SEE A·2396, 2397 

THE ATT SERIES AUOIO TRANSFORMERS are a low cost, 
volume produced series of transformers for impedance 
matching, isolation & sound distribution applications. 
The DP SERIES ENCAPSULATED AUDIO TRANSFORM
ERS are cost effective for severe environments & are 
tested to MIL-T-27; several items MEET FCC PART 68 
requirements 

FOR DETAILS SEE A·2399 

PROFESSIONAL AUOIO TRANSFORMER SERIES of 
high performance audio transformers are widely used in 
communications, broadcasting, recording & measuring 
apparatus. These transformers areavailable with electro
static and MU-metal shields; lead, solder lug, or PC pin 
terminations; & open or metal case construction. 

FOR DETAILS CONTACT FACTORY 

The PEP INTERNATIONAL SERIES POWER TRANS
FORMERS have physical barriers between primary & 
secondary windings. The PEP SERIES incorporates a 
double protection insulation system and passes 4000Y 
R M S HIPOT. IS.' 
&. UL 1411 RECOGNIZED-FILE NO. E 989491PU 
® MEETS CSA, IEC 65 & YDE SAFETY STANDARDS 

FOR DETAILS A·2400 

CUSTOM OEM POWER & AUDIO TRANSFORMERS
UL RECOGNIZED under UL1411 and Tamura FILE NO. E 
59673. These designed-to-customer performance trans
formers also COMPLY WITH CSA, IEC-65, MITI-JIS, & 
YDE SAFETY STANDARDS. This series offers many differ 
ent construction styles and OUTPOWER RATINGS FROM 
0.7VA TO 400VA. 

FOR DETAILS CONTACT FACTORY 

NOISE FILTERING & POWER INDUCTORS for switch
mode power, regulator, control & filtering circuit applica
tions. SKP SERIES INDUCTORS for EMIIRFI noise 
absorbing use. SKL SERIES INDUCTORS have SWING
ING L with varying DC. SKC SERIES INDUCTORS are 
wound on gapped toroidal cores & have current ratings 
from 5 to 50A DC 

FOR DETAILS SEE A·1293 

DC-DC CONVERTERS NON-ISOLATION, SINGLE-IN
LINE PACKAGE for POLARITY REVERSING & VOLTAGE 
BOOSTING use. This series of DC-DC converters is encap
sulated for environmental protection &. available with 
single or dual outputs. In four package sizes, they have 
output power ratings of 0.2, 0.3, 0.5, & 1.0 WATT. 

FOR DETAILS SEE 1987 

DIRECT PLUG-IN AC-DC REGULATED & UNREGU
LATED POWER SOURCES comply to WORLDWIDE safety 
agency requirements. This series is available in a variety 
of output ratings & terminations. Custom logo & multiple 
listings available. FOR DETAILS SEE A.2402 and 

001988 1M @) @ ® 

The OLYMPIAN SERIES SWITCHING POWER SUPPLIES 
are the highest WATTSIINCH3 YOE certified units avail
able. The series is UL & CSA approved. The Olympian 
series features WORLDWIDE AC INPUT with VDE0871 & 
VDE0875 filtering, SURFACE-MOUNT HYBRID TECHNOL
OGY, OVP, ENABLE/INHIBIT, POWER FAIL, & 80,000 
HOURS MTBF. FOR DETAILS SEE A·,984, 1985, 1989 

TELECOMMUNICATION TRANSFORMERS for DATA, 
DIGITAL, LOCAL-AREA-NETWORK & T-l CARRIER circuit 
applications. These wide-band & pulse transformers fea
ture low loss & low distortion performance characteris
tics. Miniature size, & low profiles are achieved with 
high-perm cores. Many models MEET FCC PART 68 
isolation requirements. 

MINIATURE ENCAPSULATEO TRANSFORMERS ANO 
INDUCTORS are the smallest (0.31" x 0.41" x 0.465") 
audio magnetic components available with 1000Y R M S 
HIPOT. Several models MEET FCC PART 68 & 1500Y 
R M S HIPOT. The MET SERIES transformers & MEl 
SERIES inductors are manufactured to MEET MIL-T-27 
as type TF5S21ZZ. 

FOR DETAILS SEE A·2398 

SCR-TRIAC TRIGGER & PULSE-ISOLATION 
TRANSFORMERS. The STT SERIES is designed for low 
cost source isolation with 2600Y R M S HIPOT for SCR & 
TRIAC control Circuits. The PHT & G SERIES PULSE 
TRANSFORMERS offer a wide range of characteristics. 
Encapsulated for protection against severe environments. 

FOR DETAILS SEE A·2399 

3 FLANGE BOBBIN POWER TRANSFORMERS-80 
MODELS IN STOCK. The 3F SERIES POWER TRANS
FORMERS are drop-in compatible to all competitors & 
tube packed for auto-insertion. 

UL1585 CLASS II & III-FILE NO. E 95844 
IS.' UL GENERAL PURPOSE TRANSFORMER-E 91239 
1PU UL CLASS B INSULATION SYSTEM 

FOR DETAILS SEE A·2401 

LOW PROFILE-3 FLANGE BOBBIN PC POWER 
TRANSFORMERS. The 3FL SERIES power transformers 
are designed and manufactured to comply with UL re
quirements and utilize a UL CLASS B INSULATION 
SYSTEM. Available in 5 power ranges: 2VA, 6VA, 12VA, 
24VA & 48VA. These transformers have max. heights 
above the PC board of 0.65" to 1.375". 

FOR DETAILS SEE A·2401 

EMIIRFI AC LINE FILTERS & COMMON MODE INDUC
TORS. This series MEETS FCC PART 15 & YDE-0871 
CLASS A & B requirements; UL 1283 RECOGNIZED under 
E 92559; CSA CERTIFIED to C22.2 #8; & TUV CERTIFIED 
to VDE0565, Teil 3. FOR DETAILS SEE A·,292, 1712, 

1713 

ISOLATION SERIES DC-DC CONVERTERS mount on a 
PC board. These COST EFFECTIVE, LOW PROFILE, 
SMALL SIZE power modules are ENCAPSULATED SUR
FACE-MOUNT HIGH-DENSITY HYBRID packaged to guar
antee LONG LIFE & HIGH RELIABiLITY. Most models in 
this series of DC-DC converter modules include a NOISE 
FILTER INDUCTOR & OVERCURRENT PROTECTION. 

FOR DETAILS SEE 001986, 1987 

PLUG-IN POWER SOURCES are available in CORD-CORD 
DESK TOP, UL-CSA PLUG & EUROPEAN PLUG configura
tions with a variety of output terminations. Includes barrel 
plug & screw terminal styles. A wide range of output rat
ings including AC-AC, AC-DC regulated, & AC-DC unreg
ulated models, & OEM CUSTOM designs are available. 

OPEN FRAME POWER SUPPLIES-These LINEAR & 
SWITCHMOD.E SERIES meet all international safety and 
emission standards. They are available in multiple and sin
gle output models with WORLDWIDE AC INPUT. HIGH 
MTBF components are used throughout these power sup
plies for high performance and long operating life. 

FOR DETAILS 1991 

EEM1988 For manufacturers' sales offices, see yellow pages A·1291 
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COMMON MODE COILS FOR A.C. LINE & R.F.I. FILTER CIRCU'rS 

PART AMPS "L:' 
NUMBER (AC) (mH) 

CMT-Ol102 2 

CMT-Oll04 4 

CMT-01202 2 2 

CMT-0130l 3 

CMT-02l05 5 

CMT-02l07 1 7 

CMT -02203 . 2 3 

CMT-02302 3 2 

CMT-031l0 10 

CMT-03305 3 5 

CMT-03502 5 2 

CMT-0380l 8 

CME-04l03 3 

CME-04105 5 

CME-04202 2 1.5 
SPECIFICATIONS 

• WORKING VOLTAGE: 250VAC 
• DIELECTRIC VOLTAGE: 1500VAC CME-05107 

CME-04203 2 2.5 

7 

• INSULATION RESISTANCE: 100 Megohms, 500VDC CME-05110 10 
• TEMPERATURE RISE: 30°C Max. CME-05205 2 5 
• OPERATING TEMP. RANGE: -25°C 10 +85°C CME-05303 3 3 
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2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 

FIG. 4 & 5 

1 28 12.5 20 FIG. W THe 0 
(mm) 

LEAD 
DlA. 

0.40 

0.40 

0.55 

0.70 

0.40 

0.40 

0.55 

0.70 

0.40 

0.70 

0.95 

1.20 

0.40 

0.40 

0.55 

0.55 

0.40 

0.40 

0.55 

0.70 

2 28 14.5 20 

3322220 

4 28.5 22.5 30 16 17 

5 35.5 22.5 30 28 17 

'FIG. 4 ONLY 
(3 mm Dia.) 

100 

TYPICAL PERFORMANCE CHARACTERISTICS 

/ 

STATIC CHARACTERISTIC 
CMT-02105 IN CIRCUIT 1 

I 
, 

• -- ~-I I i 
, II 

V '"-{... I· , 
, 

---+-- -. t 1:T+f 
I I 

I 

DYNAMIC CHARACTERISTICS 
CMT-02105 IN CIRCUIT 2 

MEASURING 
CIRCUIT 1 

MEASURING 
CIRCUIT 2 

LIN: I :wlI I ° 

1800 

Ul '~ I I 
100: I: r'1 ~ I : Switching 50Hz I. , I Power Supply 

k----L I III1 -LL lOOK l,,,t 10M 

L ____ ..J 

Cx: O.1~F 

Frequency (Hz) Cy: 2200pf 
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1800 COILS, CHOKES, & INDUCTORS 

INDUCTORS FOR SWITCH-MODE POWER 
REGULATOR, CONTROL AND NOISE FILTERING CIRCUITS 

The SKC SERIES INDUCTORS are designed on gapped toroidal tape wound cores for DC switching power supply, regulator and energy storage cir
cuits - DC current ratings 5 to 50 AMPS DC, 
The SKL SERIES INDUCTORS are designed on functional gapped toroidal tape wound cores for power circuits requiring high inductance at low DC 
currents and nominal inductance at rated DC amps. 
The SKP SERIES INDUCTORS are designed on powered iron toroidal cores for RFI and EMI filtering and other noise absorbing applications. Also, 
SKP SERIES INDUCTORS are most useful in DC circuit applications, available in a wide range of' 'L" values and DC current ratings to 40 AMPS DC. 

SKC SERIES POWER INDUCTORS FOR DC SWITCH-MODE CIRCUITS 
PART AMPS "L" OCR DIMENSIONS (Inch/mm) 

NUMBER (~C) ("H) (OHMS) DO (max.) HT (max.) 
SKC-l0l 51010 30 0.009 1.26/32 .71118 
SKC-l02 5 to 10 50 0.011 1.26/32 .71/18 
SKC-l03 5 to 10 100 0.017 1.26/32 .71/18 
SKC-l04 5 to 10 150 0.023 1.26/32 .71118 
SKC-l05 5 to 10 200 0.024 1.46/37 .79120 
SKC-l06 5 to 7.5 400 0.048 1.46/37 .79120 
SKC-l07 5 to 7.5 600 0.056 1.73/44 1.02126 
SKC-l08 5 to 7.5 800 0.044 2.13/54 .98125 
SKC-l09 5 to 6 1200 0.081 2.17/55 t .02/26 
SKC-ll0 5 to 6 1800 0.099 2.17/55 1.02126 
SKC-201 10 to 15 30 0.005 1.26/32 .71/18 
SKC-202 10 to 15 50 0.007 1.46/37 .79/20 
SKC-203 10 to 15 100 0.012 1.46/37 .79/20 
SKC-204 10 to 15 150 0.014 1.73/44 1.02/26 
SKC-205 10 to 15 200 0.011 2.13/54 .98/25 
SKC-206 10 to 12 400 0.024 2.17/55 1.02/26 
SKC-207 10 to 12 600 0.032 2.20/56 1.06/27 
SKC-208 10 to 12 800 0.032 2.20/56 1.30/33 
SKC-301 15 to 25 30 0.004 1.46/37 .79/20 
SKC-302 15 to 25 50 0.006 1.54/39 .83121 
SKC-303 15 to 25 100 0.006 2.13/54 .98/25 
SKC-304 15 to 20 150 0.009 2.17155 1.02/26 
SKC-305 15 to 20 200 0.011 2.17155 1.02/26 
SKC-306 15 to 20 400 0.016 2.20/56 1.30/33 
SKC-401 20 to 30 30 0.004 1.61/41 .91123 
SKC-402 20 to 30 50 0.005 1.81146 .98125 
SKC-403 20 to 28 100 0.006 2.17 /55 1.02/26 
SKC-404 20 to 25 150 0.008 2.20/56 1.06/27 
SKC-405 20 to 25 200 0.008 2.20/56 1.30/33 
SKC-501 25 to 35 30 0.003 1.77/45 .95/24 
SKC-502 25 to 35 50 0.003 2.17 /55 1.02/26 
SKC-503 25 to 35 100 0.004 2.17 /55 1.30/33 
SKC-504 25 to 30 150 0.006 2.24/57 1.34/34 
SKC-601 30 to 40 30 0.002 2.13/54 .98125 
SKC-602 30 to 40 50 0.003 2.17/55 1.02/26 
SKC,603 30 to 35 100 0.004 2.20/56 1.30133 
SKC-801 40 to 50 30 0.002 2.17/55 1.30/33 
SKC-802 40 to 50 50 0.002 2.24/57 1.34134 

SKL SERIES POWER INDUCTORS WITH HIGH "L" AT LOW DC 
PART AMPS "L" ("H) OCR DIMENSIONS (inch/mm) 

NUMBER (DC) wnh DC DOC (OHMS) 00 (max.) HT (max.) 
SKL-l03 5 100 450 0.017 1.26132 .71118 
SKL-l05 5 200 1000 0.025 1.26/32 .71/18 
SKL-203 10 100 500 0.011 1.69/43 .91/23 
SKL-205 10 200 1000 0.015 2.13/54 1.15/29 
SKL-3D3 15 100 500 0.008 2.17/55 1.02/26 
SKL-30S 15 200 1000 0.011 2.20/56 1.06/27 
SKL-403 20 100 500 0.008 2.17/55 1.02/26 
SKL-4D4 20 150 750 0.009 2.20/56 1.06/27 
SKL-SD2 25 50 250 0.006 2.17/55 1.02/26 
SKL-5D3 25 100 600 0.007 2.24/57 1.34/34 

SKP SERIES NOISE ABSORBING INDUCTORS 
PART AMPS "L" OCR DIMENSIONS inch/mm 

NUMBER (AC) (DC) ("H) (OHMS) 00 (max.) HT (max.) 

SKPl-30 2 1 30 0.039 .62/16 .31/8 
SKPl-4D 2 1 55 0.050 .62/16 .31/8 
SKPl-50 2 1 80 0.061 .62116 .33/8.5 

SKP2-30 2 1 50 0.051 .62/16 .43111 
SKP2-4D 2 1 90 0.066 .62/16 .43/11 
SKP2-5D 2 1 130 0.082 .62/16 .45/11.5 

SKP3-30 3 2 40 0.028 .83/21 .43/11 
SKP3-40 3 2 80 0.037 .83/21 .43/11 
SKP3-SD 3 3 120 0.045 .85121.5 .45/11.5 

SKP4-40 5 3 65 0.023 .98/25 .47/12 
SKP4-50 5 3 100 0.028 1.02/26 .47/12 

SKPS-40 5 3 100 0.033 1.08/27.5 .55/14 
SKP5-50 5 3 150 0.041 1.10/28 .59/15 

NOTE: SKP SERIES "L" with DC is approximately 50% of value shown. 

INDUCTANCE WITH DC CURRENT 

("HI 

700 

500 

,oo~ 
L 100 ------SKC-.2·-0-'-=---

70 

50 

CORE LOSS VS. INOUCTION 

8m 
'0) 

0.2 

15(A) 

o,L----r __ r--.----.----,--, 
0' 05 

LOSS (mWc,c,) 

DIMENSIONS 

1800 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

MULTILAYER CHIP INDUCTORS, ~'TDK 
TRANSFORMERS,IFT, LC TRAPS ~.. ® 
TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect, IL 60056, U.SA Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
OFFICE Phone: (317) 872-0370 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 LOS ANGELES REGIONAL OFFICE Phone: (213) 539-6631 DETROIT DISTRICT OFFICE Phone (313) 353-9393 NEW 
JERSEY DISTRICT OFFICE Phone: (201) 736-0023 HUNTSVILLE DISTRICT OFFICE Phone: (205) 539A551 GREENSBORO DISTRICT OFFICE Phone: (919) 292-0012 DALLAS DISTRICT OFFICE Phone: (214) 
506-9800 SAN FRANCISCO DISTRICT OFFICE Phone (408) 437-9585 TDK CORPORATION, TOKYO. JAPAN 

MULTILAYER CHIP INDUCTORS 
(MLF SERIES) 
TOK Multilayer Chip Inductors use magnetic materials and multilayer 
technology in producing epoch-making inductors which do not use any 
windings. TOK multilayer chip inductors use ferrite paste and electric 
conductor paste alternately layered in a completely monolithic structure. 
Inductor is obtained using a sintered closed magnetic circuit such as 
toroidal and a magnetic shield. 
• No crosstalk between inductors due to magnetic shield. Perfect for high 

density installation. 
• Unified automatic chip mounting shape with no directionality. 

L~'t-------'Y-

~:JT 
. - ~ 

Dimensions in mm (inches) 

Type L W T a 
MLF3216 3.2+0.2 (.126) 1.6+0.2 (.063) 0.6+0.2 (.024) 1.1+0.3 (.043) 0.5+0.3 (.02) 

MLF3225 3.2+0.2 (.126) 2.5±0.2 (.098) 1.1 +0.3 (.043) 2.5±0.3 (.098) 0.5±0.3 (.02) 

Thick- Induct- Toler' 
Type Material ness ance ance 

(mm) (uH) (%)' 
MLF3216 

D 
0.6 0.047 to 0.33 

M or K 
1.1 0.39 to 0.82 

A 
0.6 1 to 1.2 

M orK 
1.1 1.5 to 4.7 

E 
1.1 5.6 to 10 

MorK 
1.1 12 

C 1.1 15 to 33 M orK 

MLF3225 C 1.1 39 to 56 M orK 

E 2.5 
68 

M or K 
100 

C 2.5 120 to 220 M or K 
'K: ±1O%, M: ±20% 

MULTILAYER CHIP TRANSFORMERS 
(MTT4532 SERIES) 

Q Rated 
current min. (mA) 

30 at 25MHz 100 
35 at 25MHz 100 
40 at 10MHz 100 

45 at 10MHz 50 
55 at 4MHz 25 

65 at 2MHz 15 

45 at 1 MHz 5 

45 at OAMHz 5 
65 at 2MHz 10 
65 at 1 MHz 10 
45 at 0.2MHz 5 

TOK Multilayer chip transformers are magnetic shielded type and of totally 
monolithic construction. Magnetic material processing and multilayer 
technologies totally eliminate winding. 
• Volume is reduced 1/5 compared to conventional chips, for com

pact, thin design. 
• Closed magnetic circuit configuration for low leakage flux. Perfect 

for high density applications. 
• Usable in automatic surface mounting. (12 mm wide tape) 

Electrical characteristics 

Freq. 300kHz to 1 MHz 

Dimensions in mm Inductance CD--{j) 10 to 200pH 

MULTILAYER CHIP 1FT FOR AM RADIO 
(MIA4532 SERIES) 
TOK 4532 type multilayer chip 1FT for AM radios can be taped for 
automated mounting processes. These are the first multilayer chip 1FT in 
the world in which a non regulated portion (ferrite) and capacitor (dielectric 
material) are sintered into layers simultaneously. 
• Usable in automatic surfac'e mounting. (12 mm wide tape). 
• Compact, thin design . 
• Closed magnetic circuit configuration eliminates crosslak. Usable in 

high density applications . 

4.5 

1.0 

CD 

CD 

C\J 
co CDtQj .. 

CD 

CD 

Electrical characteristics 

Freq. 

Dimensions in mm Q 

455±4.5kHz 459±4.5kHz 
464±4.5kHz 

40 min. 

MULTILAYER CHIP 1FT FOR FM RADIO 
(MIF 4532 SERIES) 
TOK 4532 type multilayer chip 1FT for FM radios are the smallest in the 
world and can be used for automatic mounting. These are the first 
multilayer chip 1FT in the world in which a non regulated portion (ferrite) 
and capacitor (dielectric material) are sintered simultaneously. 
• Usable in automatic surface mounting. (12mm wide tape). 
• Compact, thin design. 
• Closed magnetic circuit configuration eliminates crosstalk. Usable in 

high density applications. 

4.5 

0.75 
2.2 max. 

L 

:fi¥c 
CD~CD 

C Electrical characteristics 
Freq. 10.7MHz±0.16MHz 

Dimensions in mm Q 

MULTILAYER CHIP LC TRAPS 
(MXT4532 SERIES) 

40 min. 

TOK multilayer LC chip traps are the first of their kind in the world. Ferrite 
material and dielectric ceramic material are sintered into monolithic 
configuration simultaneously. 
• U Itracom pact, lightweight configuration allows use in automatic sur

face mounting systems. (12 mm wide tape). 
• 700 kHz to 10 MHz applicable frequency range. 

4.5 

1.0 Series type Parallel type 
CD CD ·CD CD CD 

[JiJ]~ 
CD CD 

Electrical characteristics 

f, f,±2<Yo 

Dimensions in mm Attenuation 20dB min. 
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EMCCOILS 

Model 

SC Coils 
, SC·02·101 2 1 
SC·02·100 2 1 
SC-02·2OO 2 2 
SC·02·3OO 2 3 
SC·02·500 2 5 
SC·02·800 2 8 
SC·05·100 5 1 
SC·05·200 5 2 
SC·05·500 4 5 
SC·05·800 4 8 
SC·l0·100 10 1 
SC·l0·200 10 2 
SC-15·100 15 1 
SC·20·100 20 1 
SC·30·100 30 1 

SC Coils with terminal base 
SC·02·10J 2 1 
SC·02·20J 2 2 
SC·02·30J 2 3 
SC·02-50J 2 5 
SC·05·10J 5 1 
SC·05·20J 5 2 ., SC·05·30J 5 3 ... 

ii!' SC·05·50J 4 5 ... 
SC·05·80J 4 8 
SC·l0·10J 10 1 
SC·l0·20J 10 2 
SC·12·15J 12 1.5 
SC·15·10J 15 1 
SC·18·05J 18 0.5 . ., SC·02·3OOJV 2 44~36% ... 

ii!' SC·04·200JV 4 29:':lO% 
> SC·05·100JV 5 15:':JG% ... 

SC·02·08JS 2 0.8 

., SC·02·10JS 2 1.0 ... SC·02·15JS 2 1.5 ii!' 

'" SC·02·20JS 2 2.0 ... 
SC-03·08JS 3 0.8 
SC·03·10JS 3 1.0 

SC Coils for high frequencies 
SC·02·Dl00 2 1 
SC·03·D050 3 0.5 
SC·04·D050 4 0.5 
SC·05·D030 5 0.3 

SC Coils small types 
SC·Ol·06G 0.6 
SC·OHOG 1.0 
SC·Ol·20G 2.0 
SC·Ol·3OG 3.0 

., SC·Ol·50G 5.0 ... 
ii!' SC·02·06G 0.6 
CI SC·02·10G 1.0 

SC·02·20G 2 2.0 
SC·02·30G 2 3.0 
SC·03·06G 3 0.6 
SC·03·1OG 3 1.0 

., SC·01·10GS 1.0 ... SC·Ol·20GS 1 2.0 ii!' 
'" SC-02·10GS 2 1.0 
CI 

SC·03·05GS 3 0.5 

SC Coils 

EEM 1988 

DC 
Resistance 
Max. (mO)-

100 
100 
110 
100 
100 
150 
50 
70 
80 
80 
20 
28 
12 
8 
6 

100 
110 
110 
120 
50 
70 
70 
80 
90 
20 
22 
18 
12 

7 
300 
100 
100 
80 

100 
120 
120 
60 
80 

70 
40 
25 
20 

60 
70 

100 
120 
150 
50 
50 
70 
85 
30 
35 

130 
180 
80 
45 

Wire 
size 
(¢) 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.8 
0.8 
0.8 
0.8 
1.3 
1.3 
1.8 
2.3 
2.6 

0.6 
0.6 
0.6 
0.6 
0.8 
0.8 
0.8 
0.8 
0.8 
1.3 
1.4 
1.5 
1.7 
1.8 
0.6 
0.8 
0.9 
0,6 

0.6 
0,6 

0.6 
0.65 
0.65 

0.5 
0.6 
0.7 
0.8 

O.D. 
Max. 

23.0 
23.0 
23.0 
25.0 
27.0 
34.0 
25.0 
32.0 
34.0 
34.0 
34.0 
47.0 
49.0 
60.0 
62.0 

25.0 
25.0 
25.0 
25.0 
25.0 
34.0 
34.0 
34.0 
34.0 
35.0 
42.0 
42.0 
44.0 
44.0 
35.0 
35.0 
35.0 
26.0 
26.0 
26.0 
26.0 
26.0 
26.0 

23.0 
23.0 
25.0 
25.0 

SC·G Type 

f 
SC·GS Type 

~ 
W 

H 
Max. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

27.0 
27.0 
27.0 
27.0 
27.0 
33.0 
33.0 
33.0 
33.0 
33.0 
44.0 
44.0 
44.0 
44.0 
40.0 
40.0 
40.0 
12.0 
12.0 
12.0 
12.0 
12.0 
13.0 

-
-
-
-

~ 

~] 
n 

~] 

T 
Max. 

13.0 
18.5 
18.5 
20.0 
20.0 
23.0 
18.5 
22.0 
23.0 
23.0 
22.0 
27.0 
27.0 
30.0 
35.0 

20.0 
20.0 
20.0 
20.0 
20.0 
23.0 
23.0 
23.0 
23.0 
23.0 
29.0 
29.0 
30.0 
30.0 
25.0 
25.0 
25.0 
29.0 
29.0 
29.0 
29.0 
29.0 
29.0 

-
13.0 
13.0 
19.0 
19.0 

(mm) 

a 

• Line at one side 

10 13 
10 19 
10 19 
10 17 
10 17 
18 16 
10 19 
18 21 
18 21 
18 21 
22 21 
30 30 
35 35 
40 40 
55 20 

10 15 
10 15 
10 15 
10 15 
10 15 
18 16 
18 16 
18 16 
18 16 
12 17 
18 22 
18 22 
18 22 
18 22 
18 16 
18 16 
18 16 
10 25 
10 25 
10 25 
10 25 
10 25 
10 25 

Recognized by VDE. 

10 13 
10 13 
10 19 
10 19 

SC CoilS for high frequencies 

For manufacturers' sales offices, see yellow pages 

SC Coil vertical type (1A-5A) 

, r-'I 

F/] 
SC Coil horizontal type 
(10A-30A) 

,~~ 
SC·J Type Ir r I_~"I ~ 
SC·JV Type 

,~w 
SC·JS Type 

~~ 

IJ 
SC·O Type 

~I r-I---i 

W MJ 

SC coils small types 
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1800 COILS. CHOKES. & INDUCTORS 1800 

r~TOKO AMERICA COILS 
Taka is the WORLD'S LARGESt MANUFACTURER 
OF SMALL COILS. offering types for virtually any 
application. Thousands of individual part 

Many offer internal capacitors to form complete 
tuned circuits, saving you design time, board 
space and cost. 

numbers are available, in addition to custom types. 

SUBMINIATURE 
ADJUSTABLE COILS 

Type 
Freq. Range 
L Values 
Q Value (min) 

4 K(4mm) 
10 MHz-150 MHz 

0.02 fJoH-lfJoH 
60 at 100 MHz 

4 P(4mm) 
200 kHz-15 MHz 

lfJoH-700 J.l'H 
80 at 10.7 MHz 

~ 

5 K (5mm) 5A (5mm) 5 P (5inm) 
30 MHz - 150 MHz 30 MHz -150MHz 200 kHz - 15 MHz 

.08 fJoH - 1 fJoH .03fJoH-.3 fJoH 1 fJoH-1mH 
45 40 40-55 

Toko Subminiature Adjustable 
Coils are·· weli suited fora 
variety of. RF and I-F appli
cations in communications 
equipment. remotecontrql, 
military and other uses. re
quiring receiver. transmitter or 
oscillator circuitry. Each is 
shielded and slug tunable. 

Int. cac. Values None None JlJone None 18 pF-47 pF, 180 pF, 
Availa Ie 470, 1500 pF 

Type 7PA (7mm) 7 PL (7mm) 7 PS (7mm) 7 KL (7mm) lKM(7mm) 7 P (7mm) 
Freq. Range 10 kHz - 200 kHz 200 kHz - 20 mHz 200 kHz -1.5 mHz 2 MHz-120 MHz 2 MHz-120MHz 200 kHz - 20 MHz 
L Values 500 fJoH - 25 mH 1 fJoH -.500fJoH lOfJoH -1 .. 5mH .1 fJoHc-50 fJoH .1 fJoH-80 fJoH 
Q Value (min) 60 40-82 50-65 20 35-50 
Int. Cap. Values None 5-390 pF, 430 pF 150-390 pF 5 pF-100 pF 5 pF-l00 pF 
Available 

Type 10 NSF (10mm) 10 EZ (10mm) 10 K (10mm) 
Freq. Range 400 kHz - 120 MHz 200 kHz - 15 MHz 2 MHz - 120 MHz 
L Values 0.5 fJoH -120 fJoH 50 fJoH-2 mH 1 fJoH-55 fJoH 

MOLDED COILS 
ALL 
AVAILABLE 
WITH 
SHIELDED CASE 

Type S18 (10mm) 

Q Value (min) 15-70 
Int. ca~. Values None 
Availa Ie 

MC 120 (10mm) 
Freq. Range 30 MHz-200 MHz 30 MHz - 150 MHz 
L Values O.03fJoH-0.4 fJoH .04 fJoH-.44 fJoH 
Q Values (min) 65-160 80-190 
Winding No Tap . 1 Tap Available 

50-144 45-80 
5 pF-l00 pF, 
180 pF, 430 pF 

5 pF-l00 pF 

MC 122 (7mm) MC 138 (7.4mm) 
30 MHz - 250 MHz 30 MHz - 250 MHz 
.03 fJoH- .38 fJoH .03 fJoH-0.02 fJoH 

60-120 70-80 
No Tap 1 Tap Available 

Toko America, Inc. 1 1250 Feehanville Drive; Mount Prospect, IL 600561 Tel. 3121297-0070 1 FAX 312/699-7864 
Western Office 110080 N. Wolfe Rd., SW3-211, Cupertino, CA 950141 Tel. 408/996-75751 FAX 408/996-7280 

10 PA (10mm) 
10 kHz - 200 kHz 
1 mH-50 mH 

70-80 
None 

MC 139 (5.5mm) 
30 MHz-250 MHz 
.02 fJoH-.15 fJoH 

45-120 
No Tap 

Eastern Office 1 Danbury Corp. Center, 107 Mill Plain Road, Danbury, CT 06811 1 Tel 203/748-6871 I FAX 203/797-1223 
. S. Eastern Office 1 Executive Plaza, 555 Sparkman Drive, Suite 820,C, Huntsville, At. 35816 1 Tel. 205/830-09521 FAX 205/830-5399 

A·1296 For manufacturers' sales offices. see yellow pages 

1 fJoH-2.6 mH 
60-144 

5 pF-l00 pF, 
150, 180 pF, 

430 pF 

12 VXA (12mm) 
10 kHz-200 kHz 
1 mH-68 mH 

80 
None 

MC 141 (5.5mm) 
30 MHz-150 MHz 
.02 ",H-.23 fJoH 

35-55 
No Tap 

EEM 1988 



1800 COILS, CHOKES, & CONDUCTORS 1800 

r~TOKO AMERICA COILS 

FIXED COILS 

Type 7 BS 8 RBS HC 

Toko manufactures a large variety of high grade miniature, sub
miniature and SMT coils. These coils are designed for use in a wide 
variety of electronic equipment. Coils are available over a wide range 
of inductances and sizes. Freq. Range 1.5 kHz - 12.5 MHz 2 MHz· 70 MHz 

Toko can help you with your coil specifications. If you do not find the 
coil that meets your needs, please contact us. We are interested in 
custom designs, and offer the quality, delivery and pricing you need. 

Type 8 RBS (84)) LC 8 RB 10 RB (104)) 

Freq. Range 600 kHz· 6 MHz 400 kHz - 6 MHz 10 kHz - 200 kHz 

l Values 100 ""H-15 mH 5.6 ""H-33 mH 1 mH-120 mH 

Q Values (min) 60-80 80·100 70-100 

SMT CHIP COILS 

L Values 

Q Values (min) 

10 RBM 

10 kHz - 200 kHz 

560 ""H - 200 H 
40-70 

1""H -1 mH 1 ""H-470 ""H 
40 20-50 

I 
10 RBH 6 RA Fl4 (AXIAL) 

10 kHz - 200 kHz 100 MHz - 700 MHz 200 kHz - 150 MHz 

150 mH -1.5H 0.18 ""H-1.1 ""H 10 ""H -1 mH 
50-90 N/A 20-50 

Toko SMT Chip Coils are ultra-miniature in size, low profile and 
available in both fixed and adjustable varieties. They are machine 
insertable for mounting with reflow or solder dipping. Toko SMT coils 

are ideal for applications requiring high packaging density and auto
mated assembly. 

• • Type 32 CS 43 CS 43 FS 5 CT (5°) 

Freq. Range 200 kHz - 150 MHz 200kHz - 150 MHz 200 kHz - 150 MHz 10 kHz - 100 kHz 

l Values 0.01 ""H-220 ""H 0.1 ""H-1 mH 0.1 ""H-1 mH 50 ""H-7.5 mH 
Q Value (min) 12-30 50 17-50 25-110 

Inl. Cap. Values None None None None 

Mounting dip soldering dip soldering rellow soldering rellow soldering 

NEW COIL EXPERIMENTINGI 
PROTOTYPING KITS 
Prototyping kits that take the guess work out of your design needs are 
available from Toko at a nominal cost. 
7mm Adjustable - contain over 100 parts $49 

10mm Adjustable - contain over 130 parts $49 
Molded Coils - contain over 120 parts $49 

5 CO (adjustable) (5°) 

200 kHz· 15 MHz 

1 ""H-500 ""H 
25-40 

5 pF-750 pF 

rellow soldering 

NEW SMD Fixed Coils - call for details (Prices subjectto change without notice.) 

Think of all the benefits of having these kits in your design lab. 
Compare our kits to other manufacturers ... We offer a spectrum of 
part numbers and inductance ranges, at a lower price ... AND OF 
COURSE ... SUPERIOR TOKO QUALITY AND PERFORMANCE! 
Try us in your prototype ... You'll buy us for your production. -
GO AHEAD, GIVE IT A TRY! 

5 COL (5°) 5 CBL (5°) 

200 kHz-15 MHz 30-200 MHz 

1 ""H-300 ""H 0.03 ""H-1.2 ""H 
50 40-55 

None None 

Rellow Rellow 

FREE: Send for our new coil and filter catalog, filled with over 120 
pages of product specifications, features and part numbers. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1297 



1800 COILS, CHOKES, & CONDUCTORS 

DC FILTER CHOKES 
OF TOROIDAL DESIGN 
CUSTOM MADE FOR 50 OR 60 HZ RECTIFIERS 

1800 

TOROID CORPORATION OF MARYLAND has developed a new concept for low frequency chokes based on its in-depth 
knowledge of toroidal design. 

Our chokes are smaller in size,have less weight, run quieter, and have smaller losses than ordinary chokes. The low strayfield also 
permits mounting of our chokes flush to the chassis. 

In many rectifier applications, our chokes are used .as a better alternative to capacitor filtering. One typical application is ordinary 
rectifier circuits with high voltage requirements for which capacitors are both bulky and expensive. Another application is reversible 
DC motor controls where a filter choke reduces the motor losses and improves the motor torque. 

Rectifier with choke filtering. 

A rectifier with choke filtering needs only a small capacitor, or no capacitor at all. An added advantage of choke filtering is that the 
VA rating of the rectifier transformer is reduced from about 1.5 times the DC power (for capacitor filtered rectifiers) to about 1.1 
times the DC power (for choke filtered rectifiers). This reduction in transformer size and cost can be subtracted from the size and 
cost added by the filter choke. 

Our low frequency chokes are also used in AC circuits as balancing transformers for current splitting and current combining, and as 
ballast reactors. 

The table and instructions below make it easy to select the right DC filter choke directly from the desired DC voltage and DC current. 

DC FILTER CHOKES WITH CUSTOM MADE WINDINGS 

Core Size Weight 'de max Pdc max (W) y,eLe,2 Pcu 
No. OD x H Lbs. Amp. 50 Hz 60 Hz Ws W 

L-30 2.8" x 1.3" 1.0 7.0 60 72 .094 4.8 
L-50 3.2" x 1.4" 1.4 6.5 90 110 .14 5.5 
L-BO 3.7" x 1.4" 1.8 7.7 190 230 .31 11.9 

L-120 3.7" x 1.8" 2.5 7.7 270 320 .43 14.1 
L-225 4.5" x 1.6" 4.0 7.0 420 500 .66 18.2 
L-330 5.1" x 1.7" 4.9 25.0 540 650 .85 17.0 

L-500 5.5" x 2.3" 7.4 27.0 920 1,100 1.45 23.5 
L-800 6.3" x 2.3" 11.4 25.0 1,400 1,650 2.20 31.0 
L-12oo 6.3" x 3.2" 16.1 25.0 2,200 2,600 3.70 38.7 

To select the proper choke size: 
Worksheet 

1. Take the desired DC voltage at no load, and add 2V. Vdc (nO load) + 2 = V 

2. Multiply the resulting DC voltage by your rated DC current to get the DC Pdc = W 
Power (Pdc). 

3. Go to column 5 for 50 Hz rectifiers or to column 6 for 60 Hz rectifiers Pdc max = W Core No. 
(Pdc max). Find a choke size that has the same or larger DC Power than 
calculated above in step 2. 

4. Go to column 4 (ldc max). Check that the current listed here is equal to Idcmax = A Ide rated = A 
or larger than your rated current. If not, select a choke size that will * If Ide rated > Ide max, then choose new core: 
support your rated DC current. 

Core No. 
After you have selected a size for your choke: 

5. Calculate the DC voltage drop over the choke by dividing Pcu in the last Vdc choke = V 
column (for the size you have selected) by your rated current. (The DC 
resistance in the choke is Pcu divided by the square of the rated current.) 

R choke (dc) = 0 

6. You can calculate the inductance of the choke as follows: L choke = H 
Divide Ws from column 7 (for the choke size you have selected) 
by the square of your rated current. Multiply the result by 2, and 
you have the inductance in Henry. 

NOTE: If Pdc max. from column 5 or 6 for the selected choke is much larger than the DC Power (Pdc) from step 2, both the DC voltage drop (step 51 and the 
inductance (step 6) can be reduced by using fewer turns of heavier wire. The max. reduction is proportional to the square of (Pdc/Pdc max.) 

Data are subject to change WIthout prior notIce. 

A-1298 

FOR POWER TRANSFORMERS OF TOROIDAL DESIGN, BOTH OFF-THE-SHELF STANDARD AND CUSTOM DESIGN 
PLEASE CONSULT SECTION 5600 PAGES A-2412-A-2416 OR CALL THE FACTORY IN BOWIE, MARYLAND. 

TOROID CORPORATION OF MARYLAND 

6000 Laurel-Bowie Road • Bowie, MD 20715-4037 • (301) 464-2100 • FAX {3011464-4657 

For manufacturers' sales .offices, see yellow pages EEM 1988 



1800 

TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

COILS, CHOKES, & CONDUCTORS 1800 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Aero ATC 
Allied Controls Alco Agastat 
AmericanMZettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat 
Boach Carllngawitch Eagle Signal 

Carlingawitch 
C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Control. Electro-Mech Magnecralt 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis&Gyr National Controls 

CONNECTORS & Gordos Linemaster Omran 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Ounn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vemitron-Beau Omron 
Welcon/Wells Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 
Leecraft Standex Dormeyer Heeon Lumex 

IVa Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microt,an Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Litte/luse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & 
Aromat 

Marco 

Generallnstr. WIRING DEVICES 
Dolan-Jenner 

RDI 
Aavid 

Electro 
Underwriters Safety 

Buchanan Vernitron-Beau 
Electrovert Omra" 

FANS Harvey Hubbell 
Photoswitch/AB 

Aromat Skan-A-Matlc 
H.H.Smlth TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Microt,an 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8.000,000 RELAYS & SWITCHES IN SrOCK 
MAILING ADDRESS e PHYSICAL ADDRESS 

MASTER DISTRIBUlORS MASTER DlSTRIBUlORS 
P.O. Box 25662 1301 Olympic Blvd. 

Leis Angeles. CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ '~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 RM. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS" LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS .,' .. - . 
o , 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

A·1299 



1800 COILS, CHOKES, & CONDUCTORS 1800 

.",-;. 7 
.ll()R() TEL 

PRODUCTS ____ -----.,,1 INC. 

THE MOST RESPECTED NAME 
IN MAGNETIC COMPONENTS 

• HIGH RELIABILITY • LOW COST 
TRANSFORMERS AND INDUCTORS 

FOR "SWITCHERS" 

.",-;. 7 WRITE OR PHONE FOR COMPETITIVELY PRICED PROMPT 
.ll()R () TEL QUOTATIONS ON ALL YOUR CUSTOM MAGNETICS REQUIREMENTS 

PRODUCTS 13402 South 71 Highway / Grandview, MO 64030 64030 
____ -----.,,1 INC. Phone: (816) 761-6314 FAX 816-763-2278 

A·1300 For mam"faciurers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & CONDUCTORS 1800 

.l 
ToR V TEL INDUCTORS 

PRODUCTS 
_______ 11-..-11 INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

See Mll·C·15305 
MINI·l QPl listing 
ENCAPSULATED RF INDUCTORS 

~~~o --I -i M~ I 
~±~l -=r~~ 

Type A 0 C 0 E wt. 
TA-TF .225 .210 . 110 .100 . 020 .01 oz . 

TB .300 .2S0 .160 .200 .025 .02 oz. 
TO .390 .390 .197 .200 .025 .04 oz. 

Designed to meet the requirements of MIL-C-15305, 
Grade 1, Class B (- 55°C to + 125°C). The rated 
temperature rise is 35°C above an ambient of 
90°C. Overload current should not exceed 1.4 
times the rated current. Dielectric withstanding 
voltage is 700 volts rms. The powdered iron cores 
used in these items. possess excellent temperature 
stability and result in an inductor with low external 
magnetic field. This allows mounting in close prox
imity to each other and to other circuit compon
ents without ill effects. 

TA 

"Q" 

TF 

"Q" 

TB 

"Q" 

TO 

"Q" 
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FREQUENCY IN ,MEGAHERTZ 

TYPICAL "Q" VS FREQUENCY 

1 uH 
-'f33 uH 

.33 uH 

.1 "~ 

20 50 100 200 500 1000 
FREQUENCY IN MEGAHERTZ 

TYPICAL "0" vs FREQUENCY 

I 33 uH 

'1' 1000 uH 
10 uH 

100 uH 
330 uH III 

.5 5 1 10 ~ 50 100 
FREQUENCY IN MEGAHERTZ 

TYPICAL "G" VS FREQUENCY 

£-
160 uH 

390uH 
2200 uH 1000 uH 

10000 uH 
.2 .5 10 

FREQUENCY 1N MEGAH[RTZ 

EEM 1988 

TA SERIES 
Frequency Range: 1 to 50 MHz. 
Inductance Tolerances: Less than 1.0 uH, ±1O%. 

Greater than or equal to 1.0 uH, ±5%. Closer tol
erances available by special request. 

Induclance TC: +50 PPM/DC maximum. 
Maximum Power Dissipalion: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "0" meter with leads con
nected '/4 inch from inductor body directly to "0" 
meter terminals. Residual "Q" meter inductance 
of 0.01 uH should be subtracted from reading. 

MIL·C-15305, Grade 1, Class O. 

See MIL C 15305 for Qualified parts - -
Apparenl Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mA) 

TA-I 0.10 60 25 450 0.04 2230 
TA-2 0.12 60 25 410 0.05 2000 
TA-3 0.15 65 25 350 0.06 IS25 
TA-4 O.IS 65 25 325 0.07 1675 
TA-5 0.22 65 25 300 0.08 1550 
TA-6 0.27 65 25 280 0.09 1475 
TA-7 0.33 65 25 260 0.10 1400 
TA-S 0.39 70 25 240 0.11 1325 
TA-9 0.47 70 25 220 0.15 1125 
TA-IO 0.56 70 25 200 0.20 1000 
TA-ll 0.6S 70 25 180 0.25 900 
TA-12 0.82 70 25 165 0.30 810 
fA-13 1.0 70 25 150 0.35 750 
TA-14 1.2 65 7.9 130 0.25 S75 
TA-15 1.5 65 7.9 120 0.30 800 
TA-16 1.8 65 7.9 110 0.50 600 
TA-17 2.2 65 7.9 100 0.75 500 
'TA-18 2.7 65 7.9 90 0.90 450 
'TA-19 3.3 65 7.9 70 1.0 425 
TA-20 3.9 65 7.9 60 1.2 400 
TA·21 4.7 60 7.9 50 1.5 350 
TA-22 5.6 60 7.9 45 1.7 325 
TA-23 6.8 60 7.9 40 2.0 300 
TA-24 8.2 60 7.9 37 2.4 290 
TA-25 10.0 60 7.9 35 2.6 2S0 

TB SERIES 
Recommended Frequency Range: 50 KHz to 35 MHz. 
Inductance Tolerance: ±5%. Closer tolerances avail-

able by special request. 
Inductance TC: From +60 PPMjOC maximum to +300 

PPM/DC maximum, depending upon inductance value. 
Maximum Power Dissipation: .33 watt. 
Leads: 1 inch minimum AWG 22 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "0" meter with leads con
nected '/4 inch from inductor body directly to "Q" 
meter terminals. Residual "0" meter inductance 
of 0.01 uH should be subtracted from reading. 

See MIL C 15305 for Qualified Parts .. 
Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part lance mum quency SRF OCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mA) 

TB-I 10 75 2.5 35 1.1 550 
TB-2 12 75 2.5 31 1.3 500 
TB-3 15 75 2.5 27 1.5 460 
fB-4 18 80 2.5 25 1.9 410 
TB-5 22 80 2.5 22 2.2 380 
TB-6 27 80 2.5 20 2.6 350 
TB-7 33 80 2.5 IS 3.3 320 
TB-8 39 80 2.5 16 3.8 290 
TB-9 47 80 2.5 14 4.6 260 
TB-lO 56 80 2.5 12 5.6 240 
TB-lI 68 80 2.5 11 6.7 220 
TB-12 82 80 2.5 10 8.1 200 
TB-13 100 80 2.5 9.1 9.6 ISO 
TB-14 120 50 0.79 8.2 10.0 175 
TB-15 150 50 0.79 7.5 11.0 160 
fB-16 180 50 0.79 6.5 12.0 155 
fO-17 220 50 0.79 5.6 13.0 150 
IB-IS 270 55 0.79 5.0 17.0 125 
'TB-19 330 55 0.79 4.5 19.0 130 
TB-20 390 55 0.79 4.0 21.0 120 
TB-21 470 55 0.79 3.5 22.0 115 
TB-22 560 55 0.79 3.0 24.0 110 
TB-23 6S0 55 0.79 2.S 19.0 130 
'TB-24 820 50 0.79 2.5 23.0 120 
TB-25 1000 50 0.79 2.2 26.0 110 

TF SERIES 
Frequency Range: 15 to 300 MHz. 
Inductance Tolerances: less than 0.1 uH, ±20%. 

Greater than or equal to 0.1 uH, ±1O%. Closer 
tolerances available by special request. 

Inductance TC: +200 PPM/DC maximum. 
Maximum Power Dissipation: 0.2 watt. 
Leads: 1 inch minimum AWG 24 tinned copper wire. 

Weldable gold plated Dumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on Boonton 190-A "Q" meter with leads con
nected '/4 inch from inductor body directly to "0" 
meter terminals. Residual "Q" meter inductance of 
0.0026 uH should be subtracted from value calcu
lated from C and F readings. 

MIL-C-15305, Grade 1, Class B • 

Apparent Test Mini- Maxi- DC 
Induc- Mini- Fre- mum mum Cur-

Part tance mum quency SRF OCR rent 
No. (uH) "Q" (MHz) (MHz) (ohms) (mA) 

TF-I 0.01 60 150 1000 0.02 3100 
TF-2 0.012 60 150 1000 0.02 3100 
TF-3 0.015 60 150 1000 0.02 3100 
TF-4 0.018 60 ISO 1000 0.02 3100 
TF-5 0.022 60 100 900 0.02 3100 
TF-6 0.027 60 100 800 0.02 3100 
TF-7 0.033 60 100 750 0.02 3100 
TF-S 0.039 60 100 700 0.02 3100 
TF-9 0.047 60 100 650 0.02 3100 
THO 0.056 60 100 600 0.02 3100 
TF-ll 0.068 60 100 550 0.03 2500 
TF-12 0.082 60 100 500 0.03 2500 
TF-13 0.10 70 50 450 0.04 2200 
TF-14 0.12 70 50 400 0.05 2000 
TF-15 0.15 70 50 350 0.06 1800 
TF-16 O.IS 70 50 320 0.07 1650 
TF-17 0.22 70 50 300 O.OS 1500 
TF-18 0.27 70 50 280 0.10 1400 
TF-19 0.33 70 50 260 0.12 1300 
H-20 0.39 60 50 240 0.15 1150 
TF-21 0.47 60 50 220 0.20 1000 
TF-22 0.56 60 50 200 0.25 900 
TF-23 0.68 60 50 180 0.30 800 
TF-24 0.S2 60 50 160 0.35 750 
TF-25 1.0 60 50 150 0.40 700 

TO SERIES 
Recommended Frequency Range: 50 KHz to 10 MHz. 
Inductance Tolerance: ±5%. Closer tolerances avail· 

able by special request. 
Inductance TC: From +60 PPM/DC maximum to +300 

PPM/DC maximum, depending upon induelance value. 
Maximum Power Dissipation: .50 watt. 
Leads: I inch minimum AWG 22 tinned copper wire. 

Weldable gold plated Oumet leads are available. 
Method of Measurement: Apparent inductance meas

ured on HP4342A "Q" meter with leads con
nected '/4 inch from inductor body directly to "Q" 
meter termina Is. 

Apparent Test Mini- Maxi- DC 
I nduc- Mini- Fre- mum mum Cur-

Part lance mum quency SRF OCR renl 
No. (uH) "Q" (KHz) (MHz) (ohms) (mA) 

TD-I 100 75 790 8.4 6 280 
TO-2 120 75 790 7.5 7 260 
'TO-3 150 75 790 6.S 8 240 
TO-4 180 75 790 6.1 10 220 
TO-5 220 80 790 5.4 12 200 
TO-6 270 80 790 4.7 14 180 
TO-7 330 80 790 4.2 17 165 
TO-S 390 80 790 3.8 20 150 
fO-9 470 75 790 3.4 24 140 
fO-1O 560 75 790 3.1 28 130 

TO-ll 6S0 75 790 2.S 33 120 
TO-12 S20 75 790 2.5 40 110 
TO-13 1000 75 790 2.2 46 100 
TO-14 1200 45 250 1.9 30 120 
TO-IS 1500 45 250 1.6 35 llO 
TO-16 ISOO 50 250 1.4 40 105 
TO-17 2200 50 250 1.3 50 95 
TD-18 2700 50 250 1.2 60 85 
TD-19 3300 50 250 1.1 70 80 
TO-20 3900 50 250 1.0 80 75 
,TO-2J 4700 50 250 0.9 90 70 
TO-22 5600 45 250 O.S 100 65 
TO-23 6800 40 250 0.7 140 60 
fO-24 8200 40 250 0.6 160 55 
fO-25 10,000 40 250 0.6 175 50 

For manufacturers' sales offices, see yellow pages A·1301 



1800 COILS, CHOKES, & CONDUCTORS 1800 

• I·' 
7li>R f)T E'- INDUCTORS 

. PRODUCTS 
____ L.-...II INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

MINI-L ENCAPSULATED INDUCTORS 

TE/TJ SERIES 

r-- 1.625 ±O.12S j - M~.-l 0.020 

I 

Recommended Frequency Range: 25KHz to 2.5 MHz. 
Inductance Tolerances: ± 10% @ 1 KHz. 
Maximum Power Dissipation: .33 watt. 
Leads: 1.625 ±.l25 AWG #24 tinned copper leads. Add sUffix "Oil to Part 

Number for Weldable Gold Plated Dumet leads. 
Method of Measurement: Inductance at 1 KHz measured on General Radio 

inductance bridge Type 1632A with leads connected directly to bridge. 
"Q" at test frequency, measured on HP4342A "Q" meter with leads con· 
nected directly to meter terminals. 

MIL·C·15305, Grade 1 , Class B. 
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TYPE P 
MIL·T·27 Grade 5, Class S. 
Frequency Range: 1 to 50 KHz 

FREQUENCY IN KILOHERTZ 
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WHEN ORDERING, ADD CASE PREFIX (TYPE) TO PART NUMBER. 

5000 

EXAMPLE: T -T 
CASE TYPE - L ____ PART NUMBER 
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Inductance 
Part Ref. @ 1 KHz Minimum 

Number (mH) "Q" 
Tl·l TE·l 0.10 80 
TJ.2 TE·2 0.12 80 
Tl·3 TE·3 0.15 75 
TJ·4 TE·4 0.18 75 
Tl·5 TE·5 0.22 75 

Tl·6 TE·6 0.27 75 
Tl·7 TE·7 0.33 70 
TJ·8 TE,8 0.39 70 
Tl·9 TE·9 0.47 65 
TJ.10 TE·lO 0.56 60 

TJ·ll TE·ll 0.68 55 
TJ·12 TE·12 0.82 50 
Tl-13 TE·13 1.00 80 
TJ·14 TE-14 1.20 75 
TJ.15 TE·15 1.50 75 

Tl·16 TE·16 1.80 75 
TJ-17 TE·17 2.20 75 
Tl-18 TE·18 2.70 70 
TJ·19 TE·19 3.30 70 
Tl·20 TE·20 3.90 70 

TJ·21 TE·21 4.70 65 
Tl·22 TE·22 5.60 65 
Tl-23 TE·23 6.80 60 
Tl·24 TE·24 8.20 55 
TJ·25 TE·25 10.0 45 

Tl·26 TE-26 12.0 40 
Tl-27 TE·27 15.0 40 
TJ·2a TE·28 18.0 40 
TJ·29 TE·29 22.0 40 
Tl·30 TE·30 27.0 40 

Tl·31 TE·31 33.0 35 
TJ·32 TE-32 39.0 35 
TJ·33 TE·33 47.0 35 
TJ·34 TE·34 56.0 30 
TJ·35 TE-35 68.0 25 

TJ·36 TE·36 82.0 20 
TJ·37 TE·37 100.0 20 
Tl-38 TE·38 120.0 10 
Tl·39 TE·39 15Q..0 10 
TJ·40 TE·40 180.0 10 
Tl·41 TE·41 220.0 10 

CORE NO 65 

Inductance ±2% (mH) Part Number 

1.00 65·1 
1.25 65·2 
1.50 65·3 
1.75 65·4 
2.00 65·5 

2.40 65·6 
2.50 65·7 
3.00 65·8 
3.60 65·9 
4.30 65·10 r----
5.00 65·11 
6.00 65·12 
7.20 65·13 
7.50 65·14 
8.00 65-15 

8.60 65·16 
10.00 65·17 
12.00 65·18 
12.50 65-19 
15.00 65·20 

17.50 65·21 
20.00 65·22 
24.00 65·23 
25.00 65·24 
30.00 65-25 

36.00 65·26 
43.00 65·27 
50.00 65·28 
60.00 65·29 
72.00 65·30 

75.00 65·31 
86.00 65·32 

100.00 65·33 
120.00 65·34 

A'1302 For manufacturers' sales offices, see ye.llow pages 

"Q" Test Minimum Maximum OC 
Frequency SRF OCR' Current 

(KHz) (MHz) (ohms) (mA) 

790 4.5 1.8 450 
790 3.9 2.1 425 
790 3,6 2.3 400 
790 3.3 2.7 380 
790 3.0 2.9 360 

790 2.7 3.2 320 
790 2.5 3.6 300 
790 2.3 4.0 275 
790 2.1 4.4 265 
790 2.0 4.7 250 

790 1.8 5.4 240 
790 1.6 5.8 225 
250 1.5 8.7 190 
250 1.4 9.5 180 
250 1.2 11.6 160 

250 1.1 15.8 140 
250 0.95 17.3 130 
250 0.87 18.9 125 
250 0.80 25.2 110 
250 0.75 27.2 105 

250 0.70 31.5 100 
250 0.60 42.0 85 
250 0.55 52.5 75 
250 0.50 63.0 65 
250 0.45 89.2 55 

79 0.40 105.0 50 
79 0.35 121.0 45 
79 0.33 136.0 40 
79 0.30 147.0 35 
79 0.26 241.0 30 

79 0.24 325,0 28 
79 0.22 367.0 25 
79 0.20 420.0 23 
79 0.18 483.0 20 
79 0.16 630.0 18 

79 0.14 893.0 16 
79 0.12 1100 15 
50 0.10 1200 14 
50 0.095 1360 13 
40 0.080 1520 11 
40 0.070 1890 10 

Typical 
OCR' (ohms) Distributed Capacity (pf) 

.934 12 
1.310 12 
1.430 12 
~.550 14 
2.020 14 

2.200 14 
2.250 14 
3.010 16 
3.300 16 
3.600 16 --
4.260 18 
4.680 18 
5.120 18 
7.000 20 
7.700 22 

8.000 22 
10.300 24 
11.300 24 
11.600 24 
16.500 26 

17.800 26 
19.000 28 
28.500 28 
29.100 30 
31.900 30 

34.900 32 
42.100 32 
48.000 34 
52.600 34 
61.500 36 

78.700 36 
84.200 36 
90.800 38 

115.000 40 

EEM 1988 



1800 COILS, CHOKES, & CONDUCTORS 1800 

.,,-;. 7 
.11 OR V TEL INDUCTORS 

PRODUCTS 
I INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

MINI-L HERMETICALLY SEALED RF INDUCTORS 
TG, TH SERIES 

~ .
.. 034.. CASE GROU.NO 

45° 0·-----, L. _t." 8;; !!!~ 

L.~:J~i ~;.:o---l "A" J~'l 
MAX. MIN. MAX. 

TG SERIES 
Recommended Frequency Range: 10KHz to 500 KHz. 
Inductance Tolerance: ±5%. 
Inductance Stability: less than ±2% from -20°C to + 130°C. 
Method of Test: Inductance is measured on a General Radio inductance bridge, 

Type 1632A with leads connected directly to bridge. "QI! is measured on 
HP4342A HQ" meter with leads connected directly to the "QI! meter 
terminals. 

Mll·T·27, Grade 4, Class S. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 
Dielectric Withstanding Voltage: 100 volts rms. 

Inductance "0." 
Indue· Test Test Maximum Minimum 

Part tance Frequency "0." Frequency OCR' SRF 
Number (mH) (KHz) Minimum (KHz) (Dbms) (KHz) 

TG·l 1.0 10 120 200 3.3 1500 
TG·2 1.2 10 120 200 3.6 1300 
TG·3 1.5 10 120 200 4.8 1160 
TG-4 1.75 10 120 200 5.2 1080 
TG·5 2.0 10 120 200 5.7 1000 

T6-6 2.4 10 120 200 7.9 920 
T6·7 3.0 10 120 150 8.9 820 
TG-8 3.6 10 120 150 9.8 730 
TG-9 4.3 10 120 150 13.7 660 
TG-lO 5.0 10 120 150 14.7 600 

TG-11 6.0 10 120 150 20.0 540 
TG-12 7.2 10 120 100 21.8 480 
16-13 8.6 10 100 100 24.0 430 
T6-14 10.0 10 100 100 32.4 400 
TG-15 12.0 10 100 100 34.8 360 

TG-16 15.0 10 100 100 39.1 320 
TG-17 17.5 10 85 70 55.0 300 
TG-18 20.0 10 85 70 60.0 280 
TG-19 24.0 10 85 70 64.7 250 
TG-20 30.0 10 85 70 86.3 220 

TG-21 36.0 10 85 70 95.8 195 
TG-22 43.0 10 85 70 132 185 
TG-23 50.0 10 85 70 143 165 
TG-24 60.0 10 75 50 155 145 
TG-25 72.0 10 75 50 172 130 

T6-26 86.0 10 75 50 233 125 
TG-27 100 10 75 50 252 115 
TG-28 120 5 75 50 290 105 
T6·29 150 5 50 40 323 95 
T6·30 175 5 50 40 350 85 

T6-31 200 5 50 40 477 80 
TG-32 240 5 50 40 693 71 
TG-33 300 5 50 40 735 63 
TG·34 360 5 30 30 1005 57 
TG-35 430 5 30 30 1100 51 
TG·36 500 5 30 20 1200 48 

TYPICAL "Q" VS FREQUENCY 

280 

26 0 

2. 0 

.2 • 
200 

18 • 
16 0 

"Q" 140 

12 0 \ 
1. • 

0 I\---f-H-H IH+-_+--ho~4+4-I+.:36:..m_K+ 6 mH l~ 
60 

1 mH 

DC 
Current 

(mA) 

123 
118 
102 

98 
94 

80 
75 
71 
60 
58 

50 
48 
45 
39 
38 

36 
30 
29 
28 
24 

23 
19 
18 
18 
17 

15 
14 
13 
13 
12 

10 
10 
8 
7 
6.5 
6.5 

40 

• 1~+4~I*flV--_~~~III~I-+44+I~1 I III III 0 
10 2. 50 100 >au 500 1000 

FREQUENCY IN KILOHERTZ 

The TG and TH series offer high "Q" inductors in a TO-5 transistor can con
figuration. High density packaging can be accomplished with little regard to 
coupling between adjacent circuitry since construction of these units results 
in a low external magnetic and electrostatic field. 

TH SERIES 
Recommended Frequency Range: 100 KHz to 10 MHz. 
Inductance Tolerances: 10 uH through 33 uH, ± 10%,39 uH through 130 uH, 

±5%, greater than and including 150 uH, ±3%. 
Inductance Stability: Less than or equal to ±2% from -20°C to +85°C. 
Method of Test: Inductance and "Q" are measured on HP4342A "Q" meter 

with leads connected directly to the "Q" meter terminals. 
MIL·C·153D5, Grade 1, Class C. 
Temperature Range: - 55°C to + 130°C. 
Insulation Resistance: 10,000 Megohms minimum at 100 volts DC. 
Dielectric Withstanding Voltage: 100 volts rms. 

Part 
Number 

TH-7 
TH-8 
TH-9 
TH-IO 
TH·ll 

TH-12 
TH-13 
TH·14 
TH-15 
TH-16 

TH-17 
TH-18 
TH-19 
TH-20 
TH-21 

TH-22 
TH-23 
TH-24 
TH·25 
TH-26 

TH-27 
TH-28 
TH-29 
TH-30 
TH-31 

TH·32 
TH·33 
TH·34 
TH·35 
TH-36 

TH-37 
TH-38 
TH-39 
TH-40 
TH-41 
TH-42 
TH-43 

140 

130 

12 0 

11 • 
100 

0 

80 

"Q" 7 0 

• .. 
40 

• 
• 
0 

• 
.1 

Inductance 
Indue· Test 
tance Frequency 
(uM) (KHz) 

10 1000 
12 1000 
15 1000 
18 1000 
22 1000 

27 1000 
33 1000 
39 500 
47 500 
56 500 

68 500 
82 500 

100 500 
110 500 
120 500 
130 500 
150 500 
160 500 
180 500 
200 500 
220 250 
240 250 
270 250 
300 250 
330 250 

360 250 
390 250 
430 250 
470 250 
510 250 

560 250 
620 250 
680 250 
750 250 
820 250 
910 250 

1000 250 

l.,...-: 
/V 

"/ V/ 
./V' 

. 2 

URn 
Test Maximum Minimum 

uQ" Frequency OCR' SRF 
Minimum (KHz) (ohms) (MHz) 

75 2500 2.4 35.0 
75 2500 2.5 30.0 
75 2500 2.6 25.0 
75 2500 2.7 23.0 
75 2500 2.8 20.0 

75 2500 2.9 17.0 
75 2500 3.0 14.0 
70 2500 3.1 11.0 
70 2500 3.2 10.0 
70 2500 3.3 9.5 

70 2500 3.4 9.0 
70 2500 4.5 8.0 
70 1500 5.1 7.5 
70 1500 6.0 7.0 
70 1500 6.2 6.5 

70 1500 6.4 6.0 
70 1500 6.6 5.5 
60 790 8.6 5.3 
60 790 9.0 5.0 
60 790 9.5 4.5 

60 790 10.0 4.0 
60 790 10.6 3.8 
60 790 11.2 3.6 
60 790 14.2 3.4 
60 790 14.6 3.2 

60 790 15.0 3.0 
60 790 15.6 2.9 
60 790 16.4 2.8 
60 790 20.4 2.7 
60 790 21.8 2.6 

60 790 23.6 2.5 
60 790 24.6 2.3 

.50 790 25.8 2.1 
50 790 26.8 1.9 
50 790 38.4 1.7 
50 790 40.8 1.5 
50 790 42.6 1.4 

TYPICAL "Q" VS FREQUENCY 

I--- r-.. 
X .... 

v.b" X 150aH 

430 uH 
910uH 

V-

.. 
'FREQUENCY IN MEGAHERTZ 

DC 
Current 

(mA) 

102 
100 
98 
96 
94 

93 
91 
90 
88 
87 

85 
74 
70 
64 
63 

62 
61 
54 
52 
51 

50 
48 
48 
42 
41 

41 
40 
39 
35 
34 

32 
32 
31 
31 
25 
24 
24 

10 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1303 



1800 ., 
7fi;ROTEL 

COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 
. PRODUCTS ____ ....II INC. 

13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816~763-2278 

MINIATURE TOROIDS 
TYPE P/PF 
Epoxy Encapsulated 
MIL·T·27 Grade 5, Glass S 
AVAILABLE FOR CORES 
03, 13,29,82,72 & 52 

1m}'~rl 

.Q;; 
WT .. 08 oz. 

CORE NO. 03 
Recommended Frequency: Up to 100 KHz. 
Maximum Inductance: 250 mHo 
Special Core Stabilization Available: D, W, M, l. 

TYPICAL TYPE PA 
Axial Lead Epoxy Encapsulated 

AVAILABLE FOR CORES 
03, 13,29,82,72 & 52 

J iti. - 1.250 MIN._ 

WI. .08 oz. 

CORE NO. 13 

+ 

.450 
MAX. 

Recommended Frequency: 10KHz to 200 KHz. 
Maximum Inductance: 100 mHo 
Special Core Stabilization Available: D. W, M, l. 

When ordering add the prefix P, PA, PF, or M to the Part Number for the case type desired. 

Typical 
Distributed 

Inductance Part OCR Capacity 
±1% (mH) Number (ohms) (pf) 

1.00 03-1 1.5 14 
1.25 03·2 1.7 14 
1.50 03·3 2.4 18 
1.75 03-4 2.6 20 
2.00 03-5 2.7 20 
2.40 03-6 3.7 22 
2.50 03-7 3.8 22 
3.00 03-8 4.0 24 
3.60 03-9 5.7 24 
4.30 03-10 6.2 24 
5.00 03-11 6.7 26 
6.00 03-12 9.3 26 
7.20 03-13 10.0 26 
7.50 03-14 10.5 28 
8.00 03-15 13.5 28 
8.60 03-16 14.0 28 

10.00 03-17 15.0 30 
12.00 03-18 15.5 32 
12.50 03-19 16.0 34 
15.00 03-20 23.0 36 
17.50 03-21 25.0 38 
20.00 03-22 26.0 40 
24.00 03-23 35.0 42 
30.00 03-24 50.0 44 
36.00 03-25 58.0 46 
43.00 03-26 64.0 48 
50.00 03-27 69.0 50 
60.00 03-28 78.0 52 
72.00 03-29 106.0 54 
75.00 03-30 108.0 56 

86.00 03-31 140.0 58 
100.00 03·32 150.0 60 
120.00 03·33 155.0 62 
150.00 03·34 228.0 64 
175.00 03·35 246.0 66 
178.00 03-36 248.0 66 
200.00 03-37 333.0 68 
250.00 03·38 373.0 70 

MllllAMPSx~ 

;:--'j-_-'j----,1O;:-.:20;:----'T---T----'=::-:-,:SOO=::oI04 
102 % 

c--f---ilOO I 
98 N 

I 
9,6 T 

94 1 
80 92 l 

"Q" f---+---+--f--+-==cI--j--~\i!!¥-+--i90 I 

60 '"(T"'YP;;;;,C"'AL""Q"V"'S ~FR:;;EQ"'UE;!:;N"'CY"'I ~_of'.c-+-'l.-\-+-+--j 88 ~ 
86 g 

~r-+-+-~-+-~~~-+~~~M T 
f--+-+~j---+--+~-+-~~~--182 ~ 

20 80 C 
78 E 

Typical 

Inductance Part OCR' 
±l%(mH) Number (ohms) 

.50 13·1 1.5 

.60 13-2 1.6 

.72 13·3 2.4 

.86 13-4 2.6 
1.00 13·5 2.8 
1.25 13-6 3.9 
1.50 13·7 4.1 
1.75 13-8 5.7 
2.00 13-9 6.1 
2.40 13·10 6.7 
2.50 13-11 6.8 
3.00 13-12 9.5 
3.60 13·13 10.5 
4.30 13·14 14.7 
5.00 13·15 15.5 
6.00 13-16 160 
7.20 13·17 24.0 
8.60 13·18 26.0 

10.00 13·19 27.0 
12.00 13·20 39.0 

15.00 13·21 41.0 
17.50 13·22 59.0 
20.00 13·23 63.0 
24.00 13-24 67.0 
25.00 13·25 68.0 
30.00 13·26 100.0 
36.00 13-27 103.0 
40.00 13·28 108.0 
43.00 13-29 142.0 
50.00 13·30 154.0 

60.00 13·31 168.0 
72.00 13·32 228.0 
86.00 13·33 250.0 

100.00 13-34 340.0 

MILLIAMPS x vrnH 
10 20 50 100 200 

NOMINAL CHANGE IN INIT1AL 
INDUCTANCE DUE TO AC & DC NOMINAL 

DC EFFECT 

Distributed 
Capacity 

(pf) 

14 
14 
14 
14 
16 
16 
18 
18 
20 
22 
24 
24 
26 
28 
30 
30 
32 
34 
36 
38 

40 
40 
42 
42 
44 
44 
46 
46 
48 
48 

50 
50 
52 
52 

500 
1 

F AC EFFECT 

02 

00 
f--,-- 9 8 % 

f-- 9 6 ~ 
100 

EXCIT~TlON 

~LlMITSI 

\ 'Ii''' 9 
4 I 

2 T 
o ~ 80 

"Q" 

6 0' 

40 

° 
° 

/ \' 9 
9 

(fYPICAL Q VS FREQUENCY) I;?----. 
---"1':1. 

/ 

40 mH 15 mH 

/ 

10 20 50 100 200 
FREQUENCY IN KILOHERTZ 

,6 mH 

500 

8 8 
1 

86 N 

84 3 
82 ¥ 
80 A 

78 ~ 
,. E 

TYPE M 
Metal Cased 
MIL-T,27 Grade 4, Class R 
AVAILABLE FOR CORES 
03, 13, 29, 82, 72 & 52 D f020±003 

[~L ... ~"J 
WT .. 15 oz. 

CORE NO. 29 
Recommended Frequency: 50 KHz to 5 MHz. 
Maximum Inductance: 15 mHo 
Only Core Stabilization Available: ±90 PPMjOC 

100 

80 

"Q" 
60 

40 

20 

o 

Typical 
Distributed 

Inductance Part OCR Capacity 
±1% (mH) Number (ohms) (pf) 

.050 29·1 1.2 10 

.060 29·2 1.6 10 

.072 29:3 1.8 10 

.075 29-4 1.8 12 

.086 29-5 1.9 12 

.100 29·6 2.1 12 

.120 29·7 2.3 12 

.125 29·8 3.0 12 

.150 29·9 3.3 12 

.175 29·10 3.5 14 

.200 29·11 4.5 14 

.240 29·12 4.9 14 

.250 29·13 5.0 14 

.300 29·14 7.0 14 

.360 29-15 7.7 14 

.400 29-16 8.1 16 

.430 29·17 10.5 16 

.500 29·18 12.3 16 

.600 29·19 13.5 16 

.720 29·20 16.2 16 

.750 29·21 16.5 18 

.860 29·22 17.7. 18 
1.000 29·23 19.1 18 
1.200 29-24 25.9 20 
1.250 29-25 26.4 20 
1.500 29·26 29.0 22 
1.750 29·27 37.6 22 
2.000 29-28 40.3 24 
2.400 29·29 44.0 24 
2.500 29·30 45.0 26 
3.000 29·31 64.0 28 
3.600 29·32 69.0 28 
4.000 29·33 73.0 30 
4.300 29·34 76.0 32 
5.000 29·35 102.0 34 
6.000 29·36 112.0 34 
7.200 29·37 122.0 36 
7.500 29·38 125.0 38 
8.600 29·39 162.0 40 

10.000 29·40 175.0 42 

MILLIAMPS x fii1if 
10 20 50 

NOMINAL CHANGE IN IN!T!AL 
INDUCTANCE DUE TO AC & DC 
EXCITATION 

100 200 500 

NORMlL LlMIT1;;: I 
OF AC EFFECT 1 :: % 

1 ooN 1 
NOMINAL 

->< ~DCEFFECT 99 } 

98 1 

(TYPICAL Q VS FREQUENCY) // 
/ 

1 mH 

'-"-
./' 10 mH 

.05 mH ;----

.25 mH 

A 
97 L 

96 , 

95 ~ 
94' U 

93 i 
92 ~ 
91 C 
90 E 

.01 .02 .05 .2 .5 
FREQUENCY IN MEGAHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

A·1304 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES. & CONDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

MINIATURE TOROIDS 

TYPE PE/PEF 
Epoxy Encapsulated 
MIL-T-27 Grade 5, Class S 
AVAILABLE FOR CORES 
03, 13,29, 82,72, 52 

CORE NO. 82 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 250 mHo 

1.000 .285 

r~b~o~AX'r 1±'iJ 
lDIA.±.003 

(2) LEADS 

CORE NO. 72 
Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 360 mHo 
Special Core Stabilization: D, W, M, L. 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NU MBER. 

EXAMPLE P 03·1 

CASE TYPE---.-ILpART NUMBER 

CORE NO. 52 
Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 500 mHo 
Special Core Stabilization: L. Special Core Stabilization: D, W, M, L. 

When ordering add the prefix P PA PF , , or M to the part number for the case type desired , 
Typical 

Distributed 
Inductance Part OCR Capacity 
-+1% (mH) Number (ohms) (pI) 

1.00 82·1 1.23 12 
1.25 82·2 1.38 14 
1.50 82·3 .1.85 14 
1.75 82·4 2.00 16 
2.00 82·5 2.34 16 
2.40 82·6 2.56 18 
2.50 82·7 2.62 18 
3.00 82·8 3.87 18 
3.60 82·9 4.25 20 
4.30 82·10 4.63 22 
5.00 82·11 6.29 22 
6.00 82·12 6.91 24 
7.20 82·13 7.55 24 
7.50 82·14 9.27 26 
8.00 82·15 9.57 26 
8.60 82·16 9.93 28 

10.00 82·17 10.70 28 
12.00 82·18 14.20 30 
15.00 82·19 15.90 30 
17.50 82·20 22.10 32 
20.00 82·21 23.60 34 
24.00 82·22 25.90 36 
30.00 82·23 36.50 36 
36.00 82·24 40.00 38 
43.00 82·25 43.70 38 
50cOO 82·26 56.70 40 
60.00 82·27 62.10 40 
72.00 82·28 68.10 42 
86.00 82·29 96.80 44 

100.00 82·30 104.00 44 

120.00 82·31 149.00 46 
150.00 82·32 206.00 48 
175.00 82·33 223.00 48 
200.00 82·34 305.00 50 
250.00 82·35 341.00 50 

MILLIAMPS)( VmJl 
10 20 50 100 200 500 

-l. NORMAlliMIT'j' OF AC EFFECT 

NOMINAL "," .. , 
10' 
02 % 

50 ~'N6MtNP:I DiP)NGE1~C EFFECT 'It [,'\ 

INlT(Al~INDUCTANcE A ~ t.'. 

00, 
98 N , 
96 T 

94 ! 
92 l 
90, 
88 N 

86 e 
84 c 
82 1 
11) N 

78 ~ 

---, 
. " ~~Jl1~T~N & IDC 1\ 

(TYPI1CAL 0 \/S / \ 

40 

"Q" 

30 
FREQUENCY) --- I'~'" 

/ 15mH~ ______ . 

~ 
1--. 

/ 150 mHF~.75 mH r-

20 

10 

10 20 50 100 200 

FREQUENCY IN KILOHERTZ 

Typical 

Distributed 
Inductance Part DCR Capacity 
±1%(mH) Number (ohms) (pI) 

1.25 72-1 1.23 12 
1.50 72-2 1.34 14 
1.75 72-3 1.78 14 
2.00 72-4 1.90 16 
2.40 72-5 2.28 16 
2.50 72·6 2.34 18 
3.00 72·7 2.55 18 
3.60 72-8 3.78 18 
4.30 72-9 4.14 20 
5.00 72-10 4.45 22 
6.00 72-11 6.15 22 
7.20 72-12 6.75 24 
7.50 72-13 6.88 24 
8.00 72-14 7.09 26 
8.60 72·15 8.86 26 

10.00 72-16 9.54 28 
12.00 72·17 '10.50 28 
15.00 72·18 14.20 30 
17.50 72·19 15.30 30 
20.00 72·20 16.40 32 
24.00 72-21 23.10 34 
30.00 72-22 25.80 36 
36.00 72-23 35.70 36 
43.00 72-24 39.00 38 
50.00 72-25 42.00 38 
60.00 72-26 55.40 40 
72.00 72·27 60.70 40 
86.00 72-28 66.40 42 

100.00 72-29 71.60 44 
120.00 72-30 102.00 44 

150.00 72-31 148.00 46 
175.00 72-32 160.00 48 
200.00 72-33 213.00 48 
250.00 72·34 304.00 50 
300.00 72-35 333.00 52 
360.00 72-36. 365.00 54 

1 10 20 

7O~~~ 60 f..-l=; 

NOMINAL CHANGE IN INITIAL 
40 INDUCTANCE DUE TO AC & ~c -r--H..-lft----t-

"Q" EXCITATION 

10 r--I7''-+--+-.p.----\-r-+-t~~--I--~ 80 
.78 

L.....J..._...L...-.L_L:.._L.....L.--'_ . ....L_! 
10 20 50 100 

FREQUENCY IN KILOHERTZ 

Inductance 
±1%(mH) 

2.0 
2.4 
2.5 
3.0 
3.6 
4.3 
5.0 
6.0 
7.2 
7.5 

8.0 
8.6 

10.0 
12.0 
15.0 
17.5 
20.0 
24.0 
30.0 
36.0 
43.0 
50.0 
60.0 
72.0 
86.0 

100.0 
120.0 
150.0 
175.0 
200.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 

0 

0 

0 

Typical 

Distributed 
Part DCR Capacity 

Number (ohms) (pI) 

52-1 1.27 12 
52-2 1.39 14 
52·3 1.74 14 
52·4 1.91 16 
52-5 2.28 16 
52·6 2.49 18 
52-7 2.70 18 
52·8 4.00 18 
52-9 4.38 20 
52-10 4.47 22 

52-11 4.61 22 
52·12 6.02 24 
52-13 6.50 24 
52-14 7.11 26 
52·15 9.57 26 
52-16 10.30 28 
52-17 11.10 28 
52-18 14.70 30 
52-19 16.40 30 
52-20 23.20 32 

52-21 25.30 34 
52-22 27.30 36 
52-23 37.70 36 
52-24 41.30 38 
52-25 54.30 38 
52·26 58.60 40 
52·27 64.20 40 
52·28 71.70 42 
52-29 101.00 44 
52·30 140.00 44 

52·31 156.00 46 
52·32 213.00 48 
52-33 233.00 48 
52-34 315.00 50 
52-35 326.00 52 
52-36 352.00 54 
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CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

EEM 1988 For manufacturers' sales offices, see yellow pages A-1305 



1800 

.7 
ToR V TEL 

COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 
. PRODUCTS _______ ....... 1 INC. 

13402 So~th 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

MINIATURE INDUCTORS 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

TYPE P - Compression Molded 
AVAILABLE FOR CORES 
50,51,53,55,56 & 57 

3-48 UNC·2B OR 
CLEARANCE HOLE ,104 

t
~6931. (4-4.0 U.Nc.2S ALSO AVAILABLE) 

r ::. ~~,;,t Ti1:~ 
.640 MAX. "0. ~~, ,,: 

'" _ L 
.z _ 600 ~ .045 x .oao SLOT WT •• 35 oz. 

CORE NO. 50 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 4.5 H. 
Special Core Stabilization Available: D, L, M, W. 

Typical 
Distributed 

Inductance Part DCR Capacity 
±1% (mH) Number (ohms) (pi) 

1.0 50·1 .6 30 
2.5 50·2 1.4 31 
5.0 50·3 2.8 31 
6.0 50·40 3.3 32 
7.2 50·41 3.9 32 
7.5 50·4 4.1 32 
8.6 50·42 4.7 33 

10.0 50,5 5.4 33 
12.0 50·43 6.5 33 
12.5 50·6 6.6 33 
15.0 50·7 7.5 34 
17.5 50·44 9.4 34 
20.0 50·8 10.7 34 
24.0 50·45 12.9 34 
25.0 50-9 13.5 34 
30.0 50·10 16.1 35 
36.0 50·46 19.4 35 
40.0 50·11 2l.5 35 
43.0 50·47 23.1 36 
50.0 50·12 27.3 36 
60.0 50·48 32.6 36 
72.0 50·49 38.9 37 
75.0 50·13 4l.0 37 
86.0 50·50 47.0 38 

100.0 50·14 54.0 38 
120.0 50·51 66.0 38 
125.0 50·15 68.0 39 
150.0 50·16 81.0 39 
175.0 50-53 95.0 40 
200.0 50·17 108.0 40 
240.0 50·54 130.0 41 
250.0 50,52 135.0 41 
300.0 50·18 161.0 42 
360.0 50·55 194.0 42 
400.0 50·19 215.0 43 
430.0 50·56 231.0 43 
500.0 50·20 268.0 44 
600.0 50·57 321.0 44 
720.0 50·58 387.0 45 
750.0 50·21 403.0 45 
860.0 50·59 461.0 46 
1.00 H 50·22 536.0 46 
1.20 H 50·60 643.0 47 
1.25 H 50·61 672.0 47 
1.50 H 50·62 804.0 48 
1.75 H 50·63 938.0 48 
2.00 H 50·64 1103.0 49 
2.40 H 50·67 1286.0 50 
2.50 H 50·66 1339.0 50 
3.00 H 50-65 1607.0 51 

MILL!AMPSx ('iTiH 

200 

FREQUENCY IN KILOHERTZ 

A·1306 

TYPE M - Metal Cased. AVAILABLE 
FOR CORES 50, 51, 53, 55, 56 & 57 

031 ±.003 094~~ 150 ± 005 
L . 

M4A,:iL+_2'~0~32J I 6~ T _ WT .. 45 oz. 

TYPE MG - Metal Cased - Grid Spacing 
AVAILABLE FOR CORES 
50,51,53,55,56 & 57 

TYPE MC - Metal Cased - AVAILABLE 
FOR CORES 50, 51, 53,55,56 & 57 

l[ 1= ,WJ' ~Ltf:jl5 
I 1.500 I 350 

.775 MAX.t- ±.032 ---1 MAX. WT •• 45 oz. 
CORE NO. 51 
Recommended Frequency: 10 KHz to 200 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: D, M, W, L. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pi) 

1.00 51-1 1.2 25 
l.20 51·2 1.3 25 
1.50 51·3 1.7 26 
1.75 51·4 1.9 26 
2.00 51·5 2.5 26 
2.40 51·6 2.7 26 
3.00 51·7 3.3 27 
3.60 51·8 4.4 27 
4.30 51·9 4.7 27 
5.00 51·10 5.5 28 
6.00 51·11 6.6 28 
7.20 51·12 7.8 28 
8.60 51·13 9.4 28 

10.00· 51·14 10.9 28 
12.00 51·15 13.1 28 
15.00 51·16 16.3 29 
17.50 51·17 18.9 29 
20.00 51·18 21.7 29 
24.00 51·19 26.0 29 
30.00 51·20 33.0 29 
36.00 51·21 39.0 29 
43.00 51·22 47.0 29 
50.00 51·23 55.0 30 
60.00 51·24 66.0 30 
72.00 51·25 78.0 30 
86.00 51·26 94.0 30 

100.00 51·27 109.0 31 
120.00 51·28 130.0 31 
150.00 51-29 162.0 31 
175.00 51·30 189.0 31 .- 200.00 51·31 217.0 32 
240.00 51·32 260.0 32 
300.00 51·33 325.0 33 
360.00 51·34 389.0 33 
430.00 51·35 466.0 34 
500.00 51·36 546.0 35 

MILLIAMPS x..r;n;r 
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WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 55·1 
CASE TYPE ----.J L-PART NUMBER 

t Add "e" to part number of molded inductor if 
clearance hole is deSired. 

TYPE PT - Printed Circuit AVAILABLE 
FOR CORES 50, 51, 53, 56 &57 

l ·390r: MAX. 1.000 
MIN. r 

c:I-' 
~ 

.09301A. 
THRU HOLE 

CORE NO. 53· AVAILABLE 

Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 20 mHo 
Only Core Stabilization Available: +90 PPM;oC -

Typical 
Distributed 

Inductance Part OCR Capacity 
4-1% (mH) Number (ohms) 

0.050 53·1 .42 
0.060 53·2 .50 
0.072 53·3 .60 
0.075 53·4 .61 
0.086 53·5 .72 
0.100 53·6 .78 
0.120 53·7 .89 
0.125 53·8 .94 
0.150 53·9 1.17 
0.175 53·10 1.26 
0.200 53·11 1.72 
0.240 53·12 2.02 
0.250 53-13 2.08 
0.300 53·14 2.28 
0.360 53·15 2.44 
0.400 53·16 3.20 
0.430 53·17 3.30 
0.500 53·18 4.80 
0.600 53·19 5.60 
0.720 53·20 5.90 
0.750 53·21 7.40 
0.860 53·22 7.50 
1.000 53·23 10.10 
1.200 53·24 11.30 
1.250 53·25 11.40 
1.500 53·26 12.50 
1.750 53·27 13.50 
2.000 53·28 18.20 
2.400 53·29 19.90 
2.500 53·30 20.80 
3.000 53-31 23.10 
3.600 53·32 23.20 
4.000 53·33 25.90 
4.300 53-34 27.10 
5.000 53·35 36.00· 
6.000 53·36 39.00 
7.200 53·37 51.00 
7.500 53·38 52.00 
8.600 53·39 57.00 

10.000 53·40 64.00 
12.000 53·41 86.00 
12.500 53·42 94.00 
15.000 53-43 104.00 

MILLIAMPS x v""iiiTf 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./ 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

MINIATURE INDUCTORS 
TYPE U - Uncased - AVAILABLE 
FOR CORES 50, 51, 53, 55, 56, 57 

I 
6" MIN. 

WT .. 25 oz. 

• 650 MAX. 

CORE NO. 55 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 5 H. 
Special Core Stabilization· 0 W M L , 

Typical 
Distributed 

Inductance Part OCR Capacity 
-+-1% (mH) Number (ohms) (pi) 

1.20 55·1 0.50 30 
1.50 55·2 0.71 30 
1.75 55·3 0.77 32 
2.00 55·4 0.82 32 
2.40 55·5 1.13 32 
3.00 55-6 1.26 34 
3.60 55·7 1.38 34 
4.30 55-8 1.51 34 
5.00 55·9 1.63 34 
6.00 55-10 2.32 34 
7.20 55·11 3.20 36 
8.60 55·12 3.51 36 

10.00 55·13 4.68 36 
12.00 55-14 5.11 36 
15.00 55·15 5.72 36 
17.50 55·16 7.60 38 
20.00 55·17 8.12 38 
24.00 55·18 8.89 38 
30.00 55-19 12.30 38 
36.00 55·20 13.40 40 
-~ 55·21 18.20 ---40 

50.00 55·22 19.60 40 
60.00 55-23 27.00 42 
72.00 55-24 29.60 42 
86.00 55-25 40.70 42 

100.00 55·26 43.90 42 
120.00 55-27 48.10 44 
150.00 55-28 71.50 44 
175.00 55·29 77.30 44 
200.00 55·30 82.60 46 
240.00 55·31 117.00 46 
300.00 55-32 131.00 46 
360.00 55-33 143.00 48 
430.00 55·34 196.00 48 
500.00 55-35 211.00 48 
600.00 55·36 292.00 50 
720.00 55·37 320.00 50 
860.00 55·38 350.00 52 
1.00 H 55-39 475.00 52 
1.20 H 55-40 520.00 54 
1.50 H 55-41 735.00- 1--54-
1.75 H 55·42 794.00 54 
2.00 H 55·43 1080.00 56 
2.40 H 55-44 1180.00 56 
3.00 H 55-45 1320.00 56 

MILLIAMPS x '(mil 
10 20 50 100 200 500 

,----,~-~_-_-,__.,--___:-r---~---, 104 

~~/jU~fiN~~A~8f +~ ~~I~A~c NJ:,R~l~~~~cIJS - i 103 % 
120 EXCITATION -- ~ 102 I 

- ~ 101 ~ 
100 . --1 100 T 
80 ....,...-~n1 : 98 ~ 

"Q" 60 (~~~~CUAELN~~S --z!k---'i',c---f---j--'r+ ;:~ S 
195 U 

·94 ¥ 
: 93 A 
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+I--1'I"'!--91 E 
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TYPE PS/PST/PW/PWT - Epoxy 
Encapsulated - AVAILABLE FOR 
CORES 50, 51, 53, 55, 56, 57 

o r:~C::'~'~i~ . MAX .-

I ~,..030 i 
--OIM. A~-l.OOO MIN.-----.c 

WT .. 35 oz. 

CORE NO. 56 
Recommended Frequency: Up to 40 KHz. 
Maximum Inductance: 7 H. 
Special Core Stabilization: D W M L 

Typical 
Distributed 

Inductance Part OCR Capacity 
:!::1% (mH) Number (ohms) (pi) 

"Q" 

1.50 56-1 0.50 36 
1.75 56·2 0.54 36 
2.00 56·3 0.58 36 
2.40 56-4 0.80 36 
3.00 56·5 0.90 38 
3.60 56·6 1.23 38 
4.30 56·7 1.35 38 
5.00 56-8 1.46 38 
6.00 56·9 1.60 38 
7.20 56-10 2.27 40 
8.60 56·11 3.13 40 

10.00 56-12 3.38 40 
12.00 56-13 3.70 42 
15.00 56·14 5.11 42 
17.50 56·15 5.53 42 
20.00 56·16 5.90 44 
24.00 56-17 7.95 44 
30.00 56·18 8.89 44 
36.00 56-19 12.00 46 
43.00 56-20 13.10 46 
50.00 56·21 14.10 46 
60.00 56·22 19.20 46 
72.00 56-23 26.40 48 
86.00 56·24 28.90 48 

100.00 56·25 31.20 48 
120.00 56-26 43.00 50 
150.00 56·27 48.10 50 
175.00 56·28 51.90 52 
200.00 56-29 73.90 52 
240.00 56-30 80.90 54 
300.00 56·31 117.00 54 
360.00 56·32 128.00 54 
430.00 56·33 140.00 56 
500.00 56-34 189.00 56 
600.00 56-35 207.00 58 
720.00 56-36 286.00 58 
860.00 56·37 313.00 60 
1.00 H 56·38 337.00 60 
1.20 H 56-39 369.00 62 
1.50 H 56-40 5<:0.00 62 
1.75 H 56-41 710.00 64 
2.00 H 56-42 759.00 64 
2.40 H 56-43 832.00 66 
3.00 H 56·44 1180.00 66 
3.60 H 56·45 1290.00 66 

MILLIAMPS x vmti 
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TYPE S - Epoxy Encapsulated 
AVAILABLE FOR CORES 
50,51,53,55,56,57 

~ 031:!: 003 

, ./ 

2~~ J;i 
__ -1 

1

1--030:!: 005 ,:?gfo "600 ± 007 

J 150 MIN J 
380 I 695 

MAX,I- - MAX WT .. 35 oz. 

TYPE PC - Epoxy Encapsulated 
AVAILABLE FOR CORES 
50,51,53,55,56,57 

~51tO;~l 

l "gglt: I Jfl .::~~ 
d:1. :~~~j JK2.J ~ WT .. 35 oz . 

CORE NO. 57 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 10 H. 
Special Core Stabilization: L 

Typical 
Distributed 

Inductance Part OCR Capacity 
:!::l%(mH) Number ,.ohms). (pf) 

2.0 57-1 0.48 40 
2.4 57·2 0.52 40 
3.0 57-3 0.74 42 
3.6 57-4 0.81 42 
4.3 57-5 LI1 42 
5.0 57·6 1.19 44 
6.0 57-7 1.31 44 
7.2 57-8 1.43 44 
8.6 57·9 1.56 46 

10.0 57-10 2.19 46 
12.0 57·li 2.40 46 
15.0 57-12 3.40 46 
17.5 57-13 3.66 48 
20.0 57-14 4.84 48 
24.0 57·15 5.30 50 
30.0 57·16 7.29 50 
36.0 57-17 7.99 52 
43.0 57·18 8.73 52 
50.0 57·19 11.60 54 
60.0 57-20 12.70 54 
72.0 57·21 13.90 56 
86.0 57-22 18.80 56 

100.0 57-23 20.30 56 
120.0 57-24 28.00 58 
150.0 57·25 31.30 58 
175.0 57·26 42.60 60 
200.0 57-27 45.50 62 
240.0 57·28 4980 62 
300.0 57·29 74.10 64 
360.0 57·30 81.20 _~4_ 
430.0 57-31 115.00 64 
500.0 57-32 124.00 66 
600.0 57·33 136.00 66 
720.0 57-34 186.00 66 
860.0 57-35 203.00 68 

1.00 H 57-36 219.00 68 
1.20 H 57-n 303.00 70 
1.50 H 57·38 338.00 72 
1.75 H 57-39 366.00 72 
2.00 H 57-40 492.00 .. ..J....4 ___ 
2.40 H 57·41 682.00 74 
3.00 H 57-42 762.00 74 
3.60 H 57·43 835.00 76 
4.30 H 57-44 1160.00 76 
5.00 H 57-45 1250.00 76 
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1800 COILS. CHOKES. & CONDUCTORS 1800 

.7 
ToR()TEL INDUCTORS 

PRODUCTS 
_______ L-.J1 INC. 13402 South 71 Highway/Grandview. MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

CORE NO. 90 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance: 9 H. 
Special Core Stabilization: D. L. M. W. 

Typical 
Distributed 

Inductance Part DCR Capacity 
-!-1%.(mH) Number (ohms) (pf) 

3.0 90-1 1.10 34 
3.6 90-2 1.20 35 
4.0 90-3 1.61 35 
4.3 90-4 1.67 36 
5.0 90-5 1.80 36 
6.0 90-6 1.97 36 
7.2 90-7 2.70 37 
7.5 90-8 2.75 37 
8.6 90-9 2.95 37 

10.0 90-10 3.82 38 
12.0 , 90-11 4.19 38 
12.5 90-12 4.28 38 
15.0 90-13 4.68 38 
17.5 90-14 6.15 39 
20.0 90-15 6.57 39 
24.0 90-16 9.18 39 
25.0 90-17 9.36 39 
30.0 90-18 10.30 40 
36.0 90-19 11.30 40 
40.0 90-20 15.10 40 
43.0 90-21 15_70 41 
50.0 90-22 16.90 41 
60.0 90-23 18.50 42 
72.0 90-24 25.40 42 
75.0 90-25 25.90 43 
86.0 90-26 27.70 43 

100.0 90-27 29.90 44 
120.0 90-28 42.30 45 
125.0 90-29 43.10 45 
150.0 90-30 47.20 46 
175.0 90-31 63.00 46 
200.0 90'32 67.50 47 
240.0 90-33 74.00 47 
250.0 90-34 75.50 48 
300.0 90-35 104.00 48 
360.0 90-36 114.00 49 
400.0 90-37 120.00 49 
430.0 90-38 165.00 50 
500.0 90-39 178.00 50 
600.0 90-40 195_00 50 
720.0 90-41 264.00 51 
750.0 90-42 270.00 51 
860.0 90-43 288.00 52 

1.00 H 90-44 312.00 52 
1.20 H 90-45 480.00 53 
1.25 H 90-46 490.00 53 
1.50 H 90-47 610.00 54 
1.75 H 90-48 659.00 54 
2.00 H 90-49 705.00 55 
2.40 H 90-50 772.00 55 
2.50 H 90-51 788.00 56 
3.00 H 90-52 1090.00 56 
3.60 H 90-53 1190.00 57 
4.00 H 90-54 1522.00 57 
5.00 H 90-55 1705.00 58 
6.00 H 90-56 2420.00 58 

MILLIAMPS x ViiiR 
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FREQUENCY IN KILOHERTZ 

CORE NO. 89 
Recommended Frequency: Up to 200 KHz. 
Maximum Inductance: 1.5 H. 
Special Core Stabilization: D. l, M. W 

Typical 
Distributed 

Inductance Part DCR Capacity 
-!-1% (mH) Number (ohms) (pf) 

1.50 89-1 1.12 27 
1:75 89-2 1.20 27 
2.00 89-3 1.63 28 
2.40 89-4 1.89 28 
3.00 89-5 2.00 29 
3.60 89-6 2.74 29 
4.30 89-7 2.98 30 
5.00 89-8 3.87 31 
6.00 89-9 4.24 31 
7.20 89-10 4.65 32 
8.60 89-11 6.18 32 

10.00 89-12 6.67 33 
12.00 89-13 9.30 33 
15.00 89-14 10.40 34 
17.50 89-15 11.20 34 
20.00 89-16 15.20 35 
24.00 89-17 16.70 35 
30.00 89-18 18.70 36 
36.00 89-19 25.80 36 
43.00 89-20 28.20 37 
50.00 89-21 30.40 37 
60.00 89-22 42.80 38 
72.00 89-23 46.80 38 
86.00 89-24 62.50 39 

100.00 89-25 68.50 39 
120.00 89-26 74.90 40 
150.00 89-27 105.00 41 
175.00 89-28 114.00 42 
200.00 89-29 122.00 43 
240.00 89-30 177.00 44 
JOO.OO 89-31 197.00 45 
360.00 89-32 268.00 46 
430.00 89-33 292.00 47 
500.00 89-34 315.00 48 
600.00 89-35 422.00 49 
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FREQUENCY IN KILOHERTZ 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 

90-1 
PART NUMBER. 
EXAMPLE: PS 
CASE TYPE----=r ~ PART NUMBER 

CORE NO. 68 
Recommended Frequency: 50 KHz to 2 MHz. 
Maximum Inductance: 30 mHo 
Only Core Stabilization Available: ±90 PPM/oC. 

Typical 
Distributed 

Inductance Part DCR Capacity 
±l%(mH) Number (ohms) (pf) 

0.075 68-1 0.40 9 
0.086 68-2 0.54 9 
0.100 68-3 0.59 9 
0.120 68-4 0.64 9 
0.125 68-5 0.65 10 
0.150 68·6 0.83 10 
0.175 68-7 0.90 10 
0.200 68-8 0.96 10 
0.240 68·9 1.31 10 
0.250 68-10 1.34 10 
0.300 68-11 1.47 10 
0.360 68-12 1.95 10 
0.400 68,13 2.06 10 
0.430 68-14 2.14 10 
0.500 68-15 2.30 10 
0.600 68-16 3.25 11 
0.720 68-17 3.56 11 
0.750 68-18 3.64 11 
0.860 68-19 3.90 11 
1.000 68-20 5.02 11 
1.200 68-21 5.50 11 
1.250 68-22 5_62 11 
1.500 68-23 6.15 11 
1.750 68-24 8.53 11 
2.000 68-25 9.10 11 
2.400 68-26 9.98 12 
2.500 68-27 10.20 12 
3.000 68-28 14.10 12 
3.600 68-29 15.50 12 
4.000 68-30 16.30 12 
4.300 68-31 16.90 12 
5.000 68-32 23.40 12 
6.000 68-33 25.60 13 
7.200 68-34 33.40 - 13 
7.500 68-35 34.00 13 
8.600 68-36 36.40 13 

10.000 68-37 39.30 13 
12.000 68-38 55.50 14 
12.500 68-39 56.70 14 
15.000 68-40 75.80 15 
17.500 68-41 81.80 15 
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CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

A·1308 For manufacturers' sales offices. see yellow pages EEM 1988 



1800 COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 

TOROTEL PRODUCTS INC./ 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
TYPE U - Uncased 
AVAILABLE FOR CORES 
90,89,68,91,92,93 

• 859 
MAX. 

I 

CORE NO. 91 
. 390 L MAX. -

Recommended Frequency: Up to 30 KHz. 
Maximum Inductance: 11 H. 
Special Core Stabilization: 0, W, M,' L. 

Typical 

Distributed 
Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pi) 

3.0 91-1 0.96 36 
3.6 91-2 1.05 36 
4.3 91-3 1.14 36 
5.0 91-4 1.23 36 
6.0 91-5 1.73 38 
7.2 91-6 1.90 38 
8.6 91-7 2.60 38 

10.0 91-8 2.80 38 
12.0 ql-9 3.07 38 
15.0 91-10 4.02 40 
17.5 91-11 4.34 40 
20.0 91-12 4.64 40 
24.0 91-13 6.50 42 
30.0 91-14 7.26 42 
36.0 91-15 10.00 42 
43.0 91-16 10.90 44 
50.0 91-17 11.80 44 
60.0 91-18 16.30 46 
72.0 91-19 17.90 46 

. 86.0 91·20 19.50 46 
100.0 91-21 26.60 46 
120.0 91-22 29.10 48 
150.0 91-23 41.30 48 
175.0 91-24 44.60 48 
200.0 91-25 47.70 50 
240.0 91-26 52.20 50 
300.0 91-27 73.10 52 
360.0 91-28 80.10 52 
430.0 91-29 110.00 54 
500.0 91-30 119.00 54 
600.0 91-31 170.00 54 
720.0 91·32 186.00 56 
860.0 91-33 204.00 56 

1.00 H 91-34 278.00 58 
1.20 H 91-35 305.00 58 
1.50 H 91-36 423.00 58 
1.75 H 91-37 457.00 60 
2.00 H 91-38 489.00 60 
2.40 H 91-39 680.00 62 

r----~.OO H~ 
3.60 H 

~c~1 __ 4~ 
91-41 

~~O~~ 
833.00 

i---__ ~2_ 
62 

4.30 H 91-42 1130.00 64 
5.00 H 91-43 1570.00 64 
6.00 H 91-44 1720.00 66 
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FREQUENCY IN KILOHERTZ 

96 N 

95 e 
94 c 
93 I 
92 • 

91 ~ 
90 

TYPE PS/PF/PFC/PSC- Epoxy 
Encapsulated - AVAILABLE 

F10R CM~i'~RES 90, 89, 68'r91 ' 9f: 93 

:lJ ~ 
I -O~"-+--r 

Et 
±.OlO 

WT .. 8 OZ . 

CORE NO. 92 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 14 H. 
Special Core Stabilization: 0, W, M, L. 

Typical 

Distributed 
Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pi) 

3.6 92-1 0.93 40 
4.3 92-2 1.02 42 
5,0 92-3 1.10 42 
6.0 92-4 1.20 44 
7.2 92-5 1.70 44 
8,6 92-6 1.85 44 

10.0 92-7 2.51 46 
12.0 92-8 2.74 46 
15.0 92-9 3.07 46 
17.5 92-10 3.88 48 
20.0 92-11 4.15 48 
24.0 92-12 4.55 50 
30.0 92-13 6.50 50 
36.0 92-14 7,12 52 
43.0 92-15 9.76 52 
50,0 92-16 10,50 54 
60.0 92-17 11.50 54 
72.0 92-18 16.00 54 
86.0 92-19 17.50 56 

100,0 92-20 18.80 56 
120.0 92-21 26,10 56 
150.0 92-22 29.10 58 
175.0 92-23 39.90 58 
200,0 92-24 42,70 60 
240.0 92·25 46.70 60 
300.0 92-26 52.20 62 
360.0 92-27 71.60 62 
430.0 92-28 78,30 64 
500.0 92-29 106.00 64 
600.0 92-30 116,00 64 
720.0 92-31 167.00 66 
860.0 92-32 182.00 66 

1.00 H 92-33 196.00 68 
1.20 H 92-34 273.00 68 
1.50 H 92-35 305.00 70 
1.75 H 92-36 409.00 72 
2.00 H 92-37 437.00 72 
2.40 H 92-38 479.00 74 
3.00 H 92-39 680.00 74 
3.60 H 92-40 745.00 74 

f-------'---
76 4.30 H 92-41 814.00 

5.00 H 92-42 1090.00 76 
6,00 H 92-43 1540,00 78 
7,20 H 92-44 1690.00 80 
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FREQUENCY IN KILOHERTZ 

90 

TYPE M - Metal Cased - AVAILABLE 
FOR CORES 90,89,68,91,92,93 

WT, 1.3 OZ 

4·40 UNC. x 
,.156 MIN. DP 

U·625 -=-;"5 
MAX. 

1, 
MAX • 

.-l 
CORE NO. 93 
Recommended Frequency: Up to 10 KHz, 
Maximum Inductance: 20 H. 
Special Core Stabilization: L. 

Inductance 
+1% (mH) 

5.0 
6.0 
7.2 
8.6 

10.0 
12.0 
15,0 
17.5 
20.0 
24,0 

---~--

30.0 
36,0 
43,0 
50.0 
60.0 
72.0 
86.0 

100,0 
120.0 
150.0 

r--- 175.0 
200.0 
240,0 
300.0 
360,0 
430.0 
500.0 
600.0 
720.0 
860.0 

1.00 H 
1.20 H 
1.50 H 
1.75 H 
2.00 H 
2.40 H 
3,00 H 
3.60 H 
4,30 H 
5.00 H 

---~---~-

6.00 H 
7.20 H 
8.60 H 

10.00 H 

140 

120 

100 

Typical 

Part DCR 
Number (ohms) 

93-1 0.90 
93-2 0.98 
93-3 1.08 
93-4 1.18 
93-5 1.63 
93-6 1.78 
93-7 2.50 
93-8 2.70 
93-9 2.89 
93-10 3,70 -
93-11 4.14 
93-12 4,54 
93-13 6.35 
93-14 6,84 
93-15 9.41 
93-16 10.30 
93-17 11.30 
93-18 15.40 
93-19 16.80 
93-20 18.80 
93-21 25.70 
93-22 27.40 
93-23 30.00 
93-24 42.60 
93-25 46.70 
93·26 51.00 
93-27 68.80 
93-28 75.40 
93-29 104.00 
93-30 114,00 

r-----c-,-----
93-31 160.00 
93-32 175.00 
93-33 196.00 
93-34 269.00 
93-35 287.00 
93-36 315.00 
93-37 436.00 
93-38 478.00 
93-39 664.00 
93-40 716.00 ---_._,,--- _. __ ._----.-
93-41 784.00 
93-42 1070.00 
93-43 1170.00 
93-44 1620,00 
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.,,-;... 7 

.l1{)fR~D~[.,~ INDUCTORS 
_______ L.-..J1 INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
Studs are available on the "M" Series on special 

request. . 
Mechanical Tolerance: ±.015 unless otherwise 

indicated. 

CORE NO. 06 
Recommended Frequency: Up to 31 KHz 

Maximum Inductance: 7.2 H. 
Special Core Stabilization Available: 

B. D, L, M, W. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pI) 

5.0 06·1 1.05 40 
6.0 06·40 1.26 42 
7.2 06·41 1.51 43 
7.5 06·2 1.58 43 
8.6 06·42 1.80 43 

10.0 06·3 2.10 44 
12.0 06·43 2.52 44 
12.5 06·4 2.63 44 
15.0 06·5 3.15 44 
17.5 

~. 
06·44 3.67 45 

20.0 06·6 4.20 45 
24.0 06·45 5.04 45 
25.0 06·7 5.25 46 
30.0 06·8 6.30 46 
36.0 06·46 7.56 47 
40.0 06·9 8.40 48 
43.0 06·47 9.03 48 
50.0 06·10 10.50 48 
60.0 06·48 12.60 49 
72.0 06·49 15.10 49 

---" 
75.0 06·11 15.80 49 
86.0 06·50 18.00 49 

100.0 06·12 21.00 50 
120.0 06·51 25.20 50 
125.0 06·13 26.30 51 
150.0 06·14 31.50 51 
175.0 06·53 36.80 51 
200.0 06·15 42.00 52 
240.0 06·54 50.40 52 
250.0 06·52 52.50 52 
300.0 06·16 63.00 53 
360.0 06·55 75.60 53 
400.0 06·17 84.00 54 
430.0 06·56 90.30 54 
500.0 06·18 105.00 55 
600.0 06·57 126.00 55 
720.0 06·58 151.00 55 
750.0 06·19 158.00 56 
860.0 06·59 180.00 56 

1.00 H 06·20 210.00 57 
'--T:2OH~ -----06-60 252.00 57 

1.25 H 06·21 263.00 57 
1.50 H 06·22 315.00 58 
1.75 H 06·61 368.00 58 
2.00 H 06·23 420.00 58 
2.40 H 06·62 504.00 59 
2.50 H 06·69 525.00 59 
3.00 H 06·24 630.00 59 
3.60 H 06·70 756.00 60 

~--~6.71 840.00 60 
5.00 H 06·72 903.00 61 
6.00 H 06·73 1260.00 62 
7.20 H 06·74 1512.00 62 

MILLIAMPS x ViiiR 
% 

.2 .5 1 5 10 

fREQUENCY IN KILOHERTZ 

A·1310 

TYPE PS/PF/PFC/PSC - P.C. Mount 
AVAILABLE FOR CORES 
06, 48, 74, 24, 23, 21 

032 DIA 
(2) LEADS 

4·40 UNC x .187 DP. MIN. 
OR .120 OIA. THRU 

WT.-l.O oz. 
TYPE 

PREFIX TABLE 
4-40 UNC THRU HOLE STYLE 

PS 
Pf 

CORE NO. 48 

PSC NO FOOT 
PFC WITH FOOT 

Recommended Frequency: Up to 100 KHz. 
Maximum Inducta.nce: 1 H. 
Special Core Stabilization Available: B, D, M, W, l. 

Typical 
Distributed 

Inductance Part OCR Capacity 
±1%(mH) Number (ohms) (pI) 

2.0 48-1 0.84 30 
2.4 48·2 l.01 31 
3.0 48-3 1.26 31 
3.6 48·4 1.51 32 
4.3 48-5 1.80 32 
5.0 48-6 2.10 33 
6.0 48·7 2.50 33 
7.2 48-8 3.02 34 
8.6 48-9 3.61 34 

10.0 48-10 4.20 35 
12.0 48-11 5.05 35 
15.0 48-12 6.30 36 
17.5 48-13 7.35 36 
20.0 48-14 8.40 37 
24.0 48-15 10.10 37 
30.0 48-16 12.60 38 
36.0 48-17 15.10 39 
43.0 48·18 18.00 39 
50.0 48-19 2l.00 40 
60.0 48-20 25.20 41 
72.0 48-21 30.20 42 
86.0 48-22 36.10 43 

100.0 48-23 42.00 44 
120.0 48-24 50.40 45 
150.0 48·25 63.00 46 
175.0 48-26 73.50 47 
200.0 48-27 84.00 48 
240.0 48-28 101.00 49 
300.0 48-29 126.00 50 
360.0 48-30 151.00 51 
430.0 48·31 180.00 52 
500.0 48-32 210.00 53 
600.0 48·33 252.00 54 

"Q" 

O~1=t==~=t1O~20~~5tO=d'OO~2t,OO~5~OO:j 
FREQUENCY IN KILOHERTZ 

-
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o 
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C 
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A • C , 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 24-1 

CASE TYPE---I ~PART NUMBER 

t Add "C" to Part Number of molded inductor if 
clearance hole is desired. 

TYPE PC-P.C. Mount·AVAILABLE 
FOR CORES 06, 48, 74. 24, 23, 21 

L 050jM' ~ I 
1125 g~1l J 

CORE NO. 74 
Recommended Frequency: 25 KHz to 1 MHz. 
Maximum Inductance: 30 mHo 
Only Core Stabilization Available: H. 

Typical 
Distributed 

Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pI) 

0.100 74'1 0.31 18 
0.120 74-2 0.36 18 
0.125 74-3 0.39 19 
0.150 74-4 0.46 19 
0.175 74-5 0.55 20 
0.200 74·6 0.62 20 
0.240 74·7 0.74 20 
0.250 74·8 0.77 21 
0.300 74-9 0.92 21 
0.360 74·10 1.11 21 
0.400 74·11 1.23 21 
0.430 74-12 1.33 22 
0.500 74·13 1.54 22 
0.600 74-14 1.85 22 
0.720 74-15 2.21 23 
0.750 74·16 2.31 23 
0.860 74-17 2.65 23 
1.000 74·18 3.08 23 
l.200 74-19 3.60 24 
l.250 74·20 3.80 24 
l.500 74-21 4.60 ir 
1.750 74-22 5.50 25 
2.000 74·23 6.20 25 
2.400 74·24 7.40 25 
2.500 74·25 7.70 26 
3.000 74-26 9.20 26 
3.600 74·27 11.10 27 
4.000 74-28 12.30 27 
4.300 74·29 13.30 28 
5.000 74-30 15.40 28 
6.000 74·31 18.50 29 
7.200 74·32 22.10 29 
7.500 74·33 23.10 30 
8.600 74·34 26.50 30 

10.000 74-35 30.80 31 
12.000 74-36 36.90 32 
12.250 74-37 38.50 33 
15.000 74-38 46.20 33 
17.500 74-39 53.90 34 
20.000 74-40 61.60 35 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC./ 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
TYPE U - Uncased - AVAILABLE 
FOR CORES 06, 48, 74, 24, 23, 21 

. 975 
MAX. 

CORE NO. 24 

J .422 
MAX. I -

Recommended Frequency: Up to 20 KHz 
Maximum Inductance: 12 H. 
Special Core Stabilization: D, W, M, l. 

r ___ TypiCa'-___ 
Distributed 

Inductance Part OCR Capacity 
(ohms) +1% (mH) Number (pI) 

6.0 24·1 0.88 40 
7.2 24·2 0.97 40 
8.6 24·3 1.33 42 

10.0 24·4 1.44 42 
12.0 24·5 1.80 42 
15.0 24·6 2.01 44 
17.5 24·7 2.74 44 
20.0 24·8 2.93 44 
24.0 24·9 3.21 44 
30.0 24·10 5.20 46 

f------ ---- ---- - ------

36.0 24·11 5.70 46 
43.0 24·12 6.23 46 
50.0 24·13 8.31 46 
60.0 24·14 9.10 48 
72.0 24·15 9.97 48 
86.0 24·16 13.50 48 

100.0 24·17 14.50 50 
120.0 24·18 20.00 50 
150.0 24·19 22.40 50 
175.0 24·20 30.80 52 
200.0 24·21 32.90 52 
240.0 24·22 36.10 52 
300.0 24·23 52.50 54 
360.0 24·24 57.50 54 
430.0 24·25 62.90 56 
500.0 24·26 87.00 56 
600.0 24·27 95.30 56 
720.0 24·28 104.00 58 
860.0 24·29 142.00 58 

1.00 H 24·30 153.00 58 
1.20 H 24·31 212.00 60 
1.50 H 24·32 237.00 62 
1.75 H 24·33 256.00 62 
2.00 H 24·34 345.00 64 
2.40 H 24·35 376.00 64 
3.00 H 24·36 522.00 64 
3.60 H 24·37 572.00 66 
4.30 H 24·38 768.00 66 
5.00 H 24·39 861.00 68 
6.00 H 24·40 1150.00 68 
7.20 H 24·41 1260.00 68 
8.60 H 24·42 1740.00 70 
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TYPE P - Compression Molded 
AVAILABLE FOR CORES 
06,48,74,24,23,21 

WT. 1.0 oz. 

CORE NO. 23 

6-32 UNC-2B OR 
CLEARANCE HOLE .144 

I .505 I t- MAX.-1 

Recommended Frequency Up to 15 KHz. 
Maximum Inductance: 15 H. 
Special Core Stabilization: D, W, M, l. 

.045 x ,080 

Typical 

Distribut,iii 
Inductance Part OCR Capacity 
+1% (mH) Number (ohms) (pI) 

7.2 23·1 0.86 44 
8.6 23·2 0.94 44 

10.0 22·3 1.29 44 
12.0 23·4 1.41 46 
15.0 23·5 1.80 46 
17.5 23·6 1.95 46 
20.0 23·7 2.08 46 
24.0 23·8 2.87 48 
30.0 23·9 3.21 48 
36.0 23·10 5.09 48 

43.0 23·11 5.56 48 
50.0 23·12 6.00 48 
60.0 23·13 8.13 50 
72.0 23·14 8.91 50 
86.0 23·15 9.73 50 

100.0 23·16 13.00 52 
120.0 23·17 14.20 52 
150.0 23·18 20.00 54 
175.0 23·19 21.60 54 
200.0 23·20 23.10 54 
240.0 23·21 32.20 56 
300.0 23·22 36.00 56 
360.0 23·23 51.40 58 
430.0 23·24 56.20 58 
500.0 23·25 60.60 60 
600.0 23·26 85.20 60 
720.0 23·27 93.30 62 
860.0 23·28 102.00 64 

1.00 H 23·29 137.00 64 
1.20 H 23·30 150.00 66 
1.50 H 23·31 211.00 66 
1.75 H 23·32 228.00 68 
2.00 H 23·33 244.00 68 
2.40 H 23·34 336.00 68 
3.00 H 23·35 376.00 70 
3.60 H 23·36 511.00 72 
4.30 H 23·37 559.00 74 
5.00 H 23·38 602.00 74 
6.00 H 23·39 842.00 76 
7.20 H 23·40 1130.00 78 
8.60 H 23·41 1230.00 80 

10.00 H 23·42 1680.00 82 
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FREQUENCY IN KILOHERTZ 

TYPE M - Metal Cased - AVAILABLE 
FOR CORES 06, 48, 74, 24, 23, 21 

1.250 
MAX. 

~----J-.l 
[ 1.078 I WT. 1.5 oz . 

MAX. ~ 
CORE NO. 21 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 20 H. 
Special Core Stabilization: l. 

Typical 
-

Distributed 
Inductance Part DCR Capacity 
±1% (mH) Number (ohms) (pI) 

10.0 21·1 0.83 50 
12.0 21·2 0.91 52 
15.0 21·3 1.29 52 
17.5 21·4 1.39 54 
20.0 21·5 1.70 54 
24.0 21·6 1.86 54 
30.0 21·7 2.08 56 
36.0 21·8 2.87 56 
43.0 21·9 3.14 58 
50.0 21·10 4.91 58 

60.0 21·11 5.38 60 
72.0 21·12 5.89 60 
86.0 21·13 7.96 62 

100.0 21·14 8.58 62 
120.0 21·15 9.40 64 
150.0 21·16 13.00 64 
175.0 21·17 14.00 64 
200.0 21·18 15.00 66 
240.0 21·19 20.70 66 
300.0. 21·20 23.20 66 
360.0 21·21 32.30 68 
430.0 21-22 35.20 68 
500.0 21·23 38.00 70 
600.0 21·24 54.30 70 
720.0 21·25 59.40 72 
860.0 21·26 83.40 74 

1.00 H 21·27 90.00 74 
1.20 H 21·28 98.50 76 
1.50 H 21·29 137.00 76 
1.75 H 21·30 148.00 76 
2.00 H 21·31 199.00 78 
2.40 H 21·32 219.00 78 
3.00 H 21·33 244.00 80 
3.60 H 21·34 337.00 80 
4.30 H 21·35 368.00 82 
5.00 H 21·36 492.00 84 
6.00 H 21·37 540.00 84 
7.20 H 21·38 591.00 86 
8.60 H 21·39 825.00 86 

10.00 H 21·40 1090.00 88 
12.00 H 21·41 1190.00 88 
15.00 H 21·42 1680.00 90 

MIlliAMPS x VrTlR 
10 20 

140 il04 % 
1103 I 

120 102 ~ 
101 T 

100 lOa! 
NOMI.NAl CHANGE IN 
INITIAlIINOUCTANC[ 99 l 

"Q"SO DUE to AC & DC 98 I 
EXCITATION 97 N 

60 (TYPICAL Q VS 
96 D 

U 

FREQUENCY) 95 C 
T 

40 '94 A 
93 N 

20 192 C 
E 

91 
.2 .S 1 2 5 10 100 

FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1311 



1800 COILS, CHOKES, & CONDUCTORS 1800 

To ~-l-EL INDUCTORS 
DUCTS 

INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
TYPE PS1PF/PFC/PSC - Epoxy 
Encapsulated -AVAILABLE 
FOR CORES 59, 10,08,07,05 

TYPE 
"REFIX TABLE 

440 UNe THRU HOLE STYLE 
PS PSC NO FOOT 
PF Pfe WITH fOOT 

TYPE U - Uncased • AVAILABLE 
FOR CORES 59, 10,08,07,05 

1.150 
MAX. 

WT. 1.5 oz 

WT. .82 oz. 

Mech. Tol. =±.OlO unless indicated. 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. 
EXAMPLE: U 

CASE lYPE---1' 

59·1 

~PART NUMBER 

CORE NO. 59 
Recommended Frequency: Up to 50 KHz. 
Maximum Inductance; 5 H. 
Special Core Stabilization: 0, W, M, l. 

Typical 
Distributed 

Inductance Part DCR capacity 
±l%(mH) Number (ohms) (pI) 

3.0 59·1 0.85 50 
3.6 59·2 1.17 54 
4.3 59·3 .1.27 56 
5.0 59·4 1.67 60 
6.0 59·5 1.83 64 
7.2 59·6 2.00 66 
a.6 59·7 2..75 68 

10.0 59·8 2.97 70 
12.0 59·9 3.25 74 
15.0 59·10 4.45 76 

. 17.5 59·11 4.80 78 
20.0 59·12 6.64 80 
24.0 59·13 7.27 82 
30.0 59·14 8.13 84 
36.0 59·15 11.30 84 
43.0 59·16 12.30 86 
50.0 59·17 13.30 88 
6Cl.0 59·18 18.50 90 
72.0 59·19 20.30 92 
86.0 59·20 22.20 94 

100.0 59-21 30.70 96 
120.0 59·22 33.60 98 
150.0 59·23 48.30 100 
175.0 59·24 52.10 102 
200.0 59·25 55.70 104 
240.0 59·26 76.90 104 
300.0 59·27 86.00 106 
360.0 59·28 119.00 106 
430.0 59·29 130.00 108 
500.0 59·30 140.00 110 

600.0 59·31 188.00 112 -~ 

720.0 59·32 205.00 114 
860.0 59·33 225.00 116 

1.00 H 59·34 306.00 118 
1.20 H 59·35 335.00 120 
1.50 H 59·36 472.00 124 
1.75 H 59·37 510.00 126 
2.00 H 59·38 709.00 130 
2.40 H 59·39 777.00 136 
3.00 H 59·40 868.00 140 
3.60 H 59·41 1200.00 150 
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FREQUENCY IN KILOHERTZ 

CORE NO. 10 
Recommended Frequency: Up to 25 KHz. 
Maximum Inductance: 12 H. 
Special Core Stabilization: 0, W, M, L. 

TYPical 
Distributed 

Inductance Part OCR Capacity 
±1% (mH) Number (ohms) (pI) 

5.0 10·1 0.76 50 
6.0 10·2 0.83 54 
7.2 10-3 1.14 56 
8.6 10·4 1.25 60 

10.0 10·5 1.34 64 
12.0 10·6 1.79 66 
15.0 10·7 2.00 68 
17.5 10·8 2.71 70 
20.0 10·9 2.90 74 
24.0 10·10 3.17 76 
30.0 10·11 4.34 78 
36.0 10·12 4.75 80 
43.0 10·13 6.72 82 
50.0 10·14 7.25 84 
60.0 10·15 7.94 84 
72.0 10·16 11.00 86 
86.0 10·17 12.00 88 

100.0 10·18 13.00 90 
120.0 10·19 18.10 92 
150.0 10·20 20.20 94 
175.0 10·21 21.80 96 
200.0 10·22 30.00 98 
240.0 10·23 32.90 100 
300.0 10·24 47.20 102 
360.0 10·25 51.70 104 
430.0 10·26 56.50 104 
500.0 10·27 76.70 106 
600.0 10·28 84.10 106 
720.0 10·29 116.00 108 
860.0 10·30 127.00 110 

1.00 H 10·31 137.00 112 
1.20 H 10·32 183.00 114 
1.50 H 10·33 205.00 116 
1.75 H 10·34 221.00 118 
2.00 H 10·35 299.00 120 
2.40 H 10·36 328.00 124 
3.00 H 10·37 366.00 126 
3.60 H 10·38 506.00 130 
4.30 H 10·39 719.00 136 
5.00 H 10·40 775.00 140 
6.00 H 10·41 849.00 - - 150--
7.20 H 10·42 1170.00 156 
8.60 H 10·43 1610.00 160 
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1800 COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 

TOROTEL PRODUCTS INC.! 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
CORE NO. 08 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 16 H. 
Special Core Stabilization: D, W, M, L. 

Typical r-----
Distributed 

Inductance Part DCR Capacity 
(ohms) +1% (mH) Number (pI) 

7.2 08·1 0.80 60 
8.6 08-2 0.88 64 

10.0 08·3 1.19 66 
12.0 08·4 1.30 68 
15.0 08·5 1.77 70 
17.5 08·6 1.91 74 
20.0 08·7 2.04 76 
24.0 08·8 2.81 80 
30.0 08·9 3.14 84 
36.0 08·10 4.21 86 --_. 
43.0 08-11 4.60 88 
50.0 08·12 4.96 90 
60.0 08-13 7.03 94 
72.0 08·14 7.70 96 
86.0 08·15 8.42 96 

100.0 08-16 11.50 98 
120.0 08·17 12.60 100 
150.0 08·18 14.00 104 
175.0 08·19 19.30 106 
200.0 08·20 20.70 106 
240.0 08-21 29.10 108 
300.0 08-22 32.50 110 
360.0 08·23 45.70 112 
430.0 08-24 50.00 114 
500.0 08·25 53.90 116 
600.0 08·26 74.40 118 
720.0 08·27 81.50 120 
860.0 08·28 89.00 124 

1.00 H 08·29 121.00 126 
1.20 H 08·30 133.00 128 
1.50 H 08·31 148.00 130 
1.75 H 08·32 196.00 134 
2.00 H 08-33 209.00 136 
2.40 H 08-34 229.00 140 
3.00 H 08·35 324.00 144 
3.60 H 08·36 355.00 146 
4.30 H 08·37 489.00 150 
5.00 H 08·38 527.00 154 
6.00 H 08·39 751.00 160 
7.20 H 166 08-40 823.00 

----sToH- 08-41 938.00 I------w! 
10.00 H 08·42 1220.00 170 
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CORE NO. 07 
Recommended Frequency: Up to 15 KHz. 
Maximum Inductance: 18 H. 
Special Core Stabilization: D, W, M, L. 

Typical 

Distributed 
Inductance Part DCR Capacity 
+1% (mH) Number (ohms) (pI) 

10.0 07·1 0.85 60 
12.0 07·2 1.17 64 
15.0 07·3 1.30 66 
17.5 07·4 1.71 68 
20.0 07·5 1.83 70 
24.0 07·6 2.00 74 
30.0 07-7 2.81 76 
36.0 07·8 3.08 80 
43.0 07·9 3.36 84 
50.0 07·10 4.43 86 ------
60.0 07·11 4.85 88 
72.0 07·12 6.88 90 
86.0 07·13 7.52 94 

100.0 07-14 8.11 96 
120.0 07·15 11.20 96 
150.0 07-16 12.60 98 
175.0 07-17 13.60 100 
200.0 07-18 18.50 104 
240.0 07-l9 20.20 106 
300.0 07·20 29.00 106 
360.0 07-21 31.80 !O8 
430.0 07·22 44.70 110 
500.0 07·23 48.10 112 
600.0 07-24 52.70 114 
720.0 07-25 57.80 116 
860.0 07·26 79.60 118 

1.00 H 07·27 85.80 120 
1.20 H 07·28 119.00 124 
1.50 H 07·29 132.00 126 
1.75 H 07·30 143.00 128 
2.00 H 07·31 187.00 130 --
2.40 H 07-32 205.00 134 
3.00 H 07-33 229.00 136 
3.60 H 07-34 317.00 140 
4.30 H 07·35 347.00 144 
5.00 H 07·36 471.00 146 
6.00 H 07·37 516.00 150 
7.20 H 07·38 735.00 154 
8.60 H 07·39 803.00 160 

10.00 H 07·40 866.00 166 
12.00 H 07·41 1200.00 170 
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FREQUENCY IN KILOHERTZ 

CORE NO. 05 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: L. 

Typical --
Distributed 

Inductance Part DCR. Capacity 
+1% (mH) Number (ohms) (pI) 

15.0 05·1 0.85 70 
17.5 05-2 1.15 74 
20.0 05-3 1.23 76 
24.0 05-4 1.34 80 
30.0 05-5 1.83 84 
36.0 05·6 2.00 86 
43.0 05·7 2.74 88 
50.0 05-8 2.96 90 
60.0 05-9 3.24 92 
72.0 05-10 4.34 94 

-4:74 ~-----86.0 05-11 96 
100.0 05·12 6.62 100 
120.0 05·13 7.25 104 
150.0 05-14 8.11 106 
175.0 05·15 11.10 108 
200.0 05·16 Il.BO 110 
240.0 05-17 13.00 112 
300.0 05-18 1B.50 114 
360.0 05·19 20.20 116 
430:0 05·20 22.10 118 
500.0 05-21 30.60 120 
600.0 05'22 33.50 124 
720.0 05·23 47.20 126 
860.0 05·24 51.60 130 

1.00 H 05-25 55.60 134 
1.20 H 05-26 76.70 136 
1.50 H 05·27 85.80 138 
1.75 H 05·28 117.00 140 
2.00 H 05-29 125.00 144 
2.40 H 05-30 137.00 146 
3.00 H 05-31 187.00 150 
3.60 H 05-32 205.00 154 
4.30 H 05·33 224.00 156 
5.00 H 05·34 305.00 160 
6.00 H 05·35 334.00 164 
7.20 H 05-36 366.00 166 
8.60 H 05-37 504.00 168 

10.00 H 05-38 707.00 170 
12.00 H 05·39 775.00 174 
15.00 H 05·40 866.00 180 -----
17.50 H 05·41 1180.00 186 
20.00 H 05·42 1590.00 190 
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1800 COILS, CHOKES, & CONDUCTORS 1600 ..,-r;.. 7 ,", 
, .ll0ROTEL INDUCTORS 

PRODUCTS 
I INC. 13402 South 71 HighwaylGrandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
,TYPE PS/PF/PSC/PFC - Epoxy 
Encapsulated - AVAILABLE FOR 
CORES 30, 94, 28, 27, 25 

1 ,xli, r-625 f-- r 1320 I MIN I MAX. 

~ 
-o~ 

~ - ~ I ~""",... .-:;;".C-_--'--

......, (2) LEADS 

TYPE WT. 2.5 oz. 
PREFIX TABLE 

<\ 6·32 U THRU HOLE STYLE 
PS psc NO FOOT 
PF PFC WITH FOOT 

TYPE U ~ Uncased • AVAILABLE 
FOR CORES 30, 94, 28, 27, 25 

~ 

1.255 MAX 
.625 I 
MAX. ~ WT. 1.6 oz. 

TYPE P - Compression Molded 
AVAILABLE FOR CORES 
30,94,28,27,25 

I .724 I 
~ MAX. -l 

TYPE M -Metal Cased 

060 x .140 
Slot 

WT. 2.5 oz. 

Mechanical Tolerance: ±.015 unless otherwise 
Indicated. 

Studs are available on the "M"Series on special 
request. 

CORE NO. 30 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 17.5 H. 
Special Core Stabilization Available: 

B, D, L, M, W. 

Inductance 
+1% (mH) 

5.0 
6.0 
7.2 
7.5 
8.6 

10.0 
12.0 
12.5 
15.0 
17.5 
20.0 
24.0 
25.0 
30.0 
36.0 
40.0 
43.0 
50.0 
60.0 
72.0 
75.0 
86.0 

100.0 
120.0 
125.0 
150.0 
175.0 
200.0 
240.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 
600.0 
720.0 
750.0 
860.0 

~ 1.20 H 
1.25 H 
1.50 H 
1.75 H 
2.00 H 
2.40 H 
2.50 H 
3.00 H 
3.60 H 

~-
4.30 H 
5.00 H 
6.00 H 
7.20 H 
7.50 H 
8.60 H 

10.00 H 
12.00H 
12.50 H 
15.00 H 
17.50 H 

Typical 
Distributed 

Part DCR Capacity 
Number (ohms) (pi) 

30·1 0.53 63 
30·40 0.63 64 
30·41 0.76 65 
30·2 0.79 66 
30·42 0.90 67 
30·3 1.05 68 
30·43 1.26 69 
30·4 1.31 69 
30·5 1.58 70 
30·44 1.8<+ 71 
30·6 2.10 72 
30·45 2.52 73 
30·7 2.63 73 
30·8 3.15 75 
30·46 3.78 76 
30·9 4.20 77 
30·47 4.52 78 
30·10 5.25 79 
30·48 6.30 80 
30·49 7.56 81 
30·11 7.86 81 
30·50 9.03 82 
30·12 10.50 83 
30·51 12.60 84 
30·13 13.10 84 
30·14 15.80 85 
30·53 18.40 86 
30-15 21.00 87 
30·54 25.20 88 
30·52 26.30 88 
30·16 31.50 89 
30·55 37.80 90 
30·17 42.00 91 
30·56 45.20 91 
30·18 52.50 92 
30·57 63.00 93 
30·58 75.60 94 
30·19 78.70 96 
30·59 90.30 97 
30·20 105.00 98 
30-60 126.00 99 
30·21 131.30 99 
30·22 157.50 100 
30·61 183.80 101 
30·23 210.00 102 
3062 252.00 103 
30·69 262.50 103 
30·24 315.00 104 
30·63 378.00 106 
30·25 420.00 107 
30·64 451.50 108 
30·26 525.00 109 
30·65 630.00 110 
30·66 756.00 111 
30'27 787.50 112 
30·67 903.00 113 
30-28 1050.0Q 114 
30·68 1260_00 115 
30·29 1312.50 116 
30·30 1575.00 117 
30·31 1837.50 118 
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FREQUENCY IN KILOHERTZ 

20 50 100 

CORE NO. 94 
Recommended Frequency: Up to 75 KHz. 
Maximum Inductance: 1 H. 
Special Core Stabilization Available: B, D, M, W, L. 

Inductance 
+1% (mH) 

5.0 
6.0 
7.2 
7.5 
B.6 

10.0 
12.0 
12.5 
15.0 
17.5 
20.0 
24.0 
25.0 
30.0 
36.0 
40.0 
43.0 
50.0 
60.0 
72.0 
75.0 
86.0 

100.0 
120.0 
125.0 
150.0 
175.0 
200.0 
240.0 
250.0 
300.0 
360.0 
400.0 
430.0 
500.0 
600.0 
720.0 
750.0 
860.0 

Typical 
Distributed 

Part OCR Capacity 
Number (ohms) (pf) 
94·1 1.05 32 
94·2 1.26 32 
94·3 1.51 33 
94·4 1.58 34 
94·5 1.BO 35 
94-6 2.10 35 
94·7 2.52 36 
94·8 2.63 37 
94·9 3.15 38 
94·10 3.67 39 
94·11 4.20 40 
94·12 5.04 41 
94·13 5.25 41 
94·14 6.30 42 
94·15 7.56 43 
94·16 8.40 44 
94·17 9.03 44 
94·18 10.50 45 
94·19 12.60 46 
94·20 15.10 46 
94·21 15.80 47 
94·22 18.00 47 
94·23 21.00 48 
94·24 25.20 49 
94·25 26.30 49 
94·26 31.50 50 
94·27 36.80 51 
94·28 42.00 52 
94·29 50.40 53 
94·30 52.50 54 
94·31 63.00 54 
94·32 75.60 56 
94·33 84.00 57 
94·34 90.00 57 
94·35 105.00 57 
94·36 126.00 58 
94·37 151.00 58 
94·38 158.00 59 
94·39 181.00 59 

MILLIAMPS x ViiiJr 

5000 ~oooo 

LE~~~b~S 101 % 

100 ~ 
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FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

A·1314 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & CONDUCTORS 1800 

INDUCTORS 
TOROTEL PRODUCTS INC.! 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

TOROIDAL INDUCTORS 
CORE NO. 28 
Recommended Frequency: Up to 35 KHz. 
Maximum Inductance: 25 H. 
Special Core Stabilization: D, W, M, l. 

Typical 

Distributed 
Inductance Part OCR Capacity 

(ohms) +1% (mH) Number (pf) 

7.2 28·1 0.64 60 
8.6 28·2 0.70 64 

10.0 28·3 0.97 66 
12.0 28-4 1.06 68 
15.0 28·5 1.19 70 
17.5 28·6 1.66 74 
20.0 28·7 1.78 76 
24.0 28-8 1.95 78 
30.0 28·9 2.57 80 
36.0 28·10 2.82 84 
43.0 28·11 3.86 86 
50.0 28-12 4.16 88 
60.0 28·13 4.55 90 
72.0 28-14 6.33 94 
86.0 28-15 6.91 96 

100.0 28-16 9.36 98 
120.0 28-17 10.30 100 
150.0 28-18 11.50 102 
175.0 28-19 16.20 104 
200.0 28-20 17.30 106 
240.0 28-21 18.90 108 
300.0 28-22 26.50 110 
360.0 28-23 29.00 114 
430.0 28-24 31.70 116 
500.0 28-25 42.10 118 
600.0 28-26 46.20 120 
720.0 28-27 64.50 124 
860.0 28-28 70.50 126 

1.00 H 28-29 93.90 128 
1.20 H 28-30 103.00 130 
1.50 H 28-31 115.00 134 
1.75 H 28-32 154.00 136 
2.00 H 28-33 164.00 140 
2.40 H 28-34 229.00 144 
3.00 H 28-35 256.00 146 
3.60 H 28-36 281.00 148 
4.30 H i~8~~8 388.00 150 
5.00 H 419.00 152 
6.00 H 28-39 510.00 154 
7.20 H 28·40 624.00 156 

8.60 H 28-41 682.00 158 
10.00 H 28-42 930.00 160 
12.00 H 28-43 1020.00 164 
15.00 H 28-44 1440.00 166 
17.50 H 28-45 1550.00 168 
20.00 H 28-46 1660.00 170 

MIlliAMPS l( \GTiR 
10 20 50 100 200 500 1000 

1 0' 2 
280 NOMINAL CHANGE IN INITIAL 

INDUCTANCE DLJE TO AG & DC 
NORMAL LIMITS 1 

~O~; 
03 % 

240 

200 

160 
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120 

80 

40 

EXCITATION 

---b-. \----
(TYPICAL Q VS FREQUENCY) 

NOMINAL. =---.---- t I r--- DC EFFECT 

/ b. 

" " ---\ -
" , " - --

8.6H-I- 430 mH -'6TH - \---
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FREQUE~CY IN KILOHERTZ 

02 I 

01 ~ 
00 T 

99 l 
'8 L 
97, 

" N 
95 e 
94 c 
93 l 
:~ ~ 
90 

WHEN ORDERING, ADD CASE PREFIX (TYPE) TO 
PART NUMBER. t 
EXAMPLE: U 
CASE TYPE--.I 

30-1 

~PART NUMBER 

t Add "C" to part number of molded inductor if 
clearance hole is deSired. 

CORE NO. 27 
Recommended Frequency: Up to 20 KHz. 
Maximum Inductance: 30 H. 
Special Core Stabilization: D, W, M, l. 

Typical 

Distributed 
Inductance Part DCR Capacity 
::':1% (mH) Number (ohms) (pI) 

8.6 27-1 0.63 60 
10.0 27·2 0.68 64 
12.0 27-3 0.95 66 
15.0 27·4 1.06 68 
17.5 27-5 1.15 70 
20.0 27·6 1.59 74 
24.0 27-7 1.74 76 
30.0 27-8 1.95 78 
36.0 27-9 2.52 80 
43.0 27·10 2.76 84 

50.0 27-11 2.97 86 
60.0 27-12 4.07 88 
72.0 27-13 4.46 90 
86.0 27-14 6.18 94 

100.0 27-15 6.67 96 
120.0 27-16 7.30 98 
150.0 27·17 10.30 100 
175.0 27-18 11.10 102 
200.0 27-19 15.50 104 
240.0 27-20 16.90 106 

300.0 27-21 18.90 108 
360.0 27-22 26.00 110 
430.0 27-23 28.40 114 
500.0 27-24 37.70 116 
600.0 27-25 41.30 118 
720.0 27-26 45.30 120 
860.0 27-27 63.10 124 

1.00 H 27-28 68.00 126 
1.20 H 27-29 74.50 128 

~- 27-30 103.00 130 

1.75 H 27-31 111.00 134 
2.00 H 27-32 147.00 136 
2.40 H 27-33 161.00 140 
3.00 H 27-34 229.00 144 
3.60 H 27-35 251.00 146 
4.30 H 27-36 274.00 148 
5.00 H 27-37 374.00 150 
6.00 H 27-38 410.00 152 
7.20 H 27-39 559.00 154 

~. 27-40 611.00 156 
27-41 659.00 158 

12.00 H 27-42 912.00 160 
15.00 H 27-43 1020.00 164 
17.50 H 27-44 1390.00 166 
20.00 H 27-45 1490.00 168 
24.00 H 27-46 1630.00 170 

MILLIAMPS x VIiiR 
2 5 10 20 50 100 2_o0 500 1000 

140 NOMINAL CHANGE NOR"M'AlUMtTS 10' 
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.2 .5 10 20 50 100 

FREQUENCY IN KILOHERTZ 

CORE NO. 25 
Recommended Frequency: Up to 5 KHz. 
Maximum Inductance: 40 H. 
Special Core Stabilization: L. 

Typical 

Distributed 
Inductance Part DCR Capacity 
+1% (mH) Number (ohms), (pI) 

12.0 25-1 0.60 80 
15.0 25-2 0.67 84 
17.5 25-3 0.94 86 
20.0 25-4 1.00 88 
24.0 25-5 1.10 90 
30.0 25-6 1.59 94 
36.0 25-7 1.74 96 
43.0 25-8 1.91 98 
50.0 25-9 2.42 100 
60.0 25-10 2.66 104 

72.0 25-11 2.91 106 
86.0 25-12 3.98 108 

100.0 25-13 4.29 110 
120.0 25-14 5.96 112 
150.0 25-15 6.67 114 
175.0 25-16 7.20 116 
200.0 25·17 9.67 118 
240.0 25-18 10.60 120 
300.0 25-19 15.50 124 
360.0 25-20 16.90 126 

---~ 

430.0 25-21 18.50 128 
500.0 25-22 25.00 130 
600.0 25-23 27.40 132 
720.0 25-24 30_00 134 
860.0 25-25 40.40 136 

1.00 H 25-26 43.50 138 
1.20 H 25-27 60.80 140 
1.50 H 25-28 68.00 144 
1.75 H 25-29 73.40 146 
2.00 H 25-30 97.00 150 

2.40 H 25-31 106.00 154 
3.00 H 25-32 147.00 156 
3.60 H 25-33 161.00 158 
4.30 H 25-34 224.00 160 
5.00 H 25-35 241.00 166 
6.00 H 25-36 264.00 168 
7.20 H 25-37 367.00 170 
8.60 H 25-38 401.00 174 

10.00 H 25-39 432.00 176 
12.00 H 25-40 589.00 178 
15.00 H 25-41 658.00 180 
17.50 H 25-42 900.00 184 
20.00 H 25-43 970.00 186 
24.00 H 25-44 1060.00 190 
30.00 H 25-45 1490.00 196 
36.00 H 25-46 1630.00 200 

MILLIAMPS x vrrrn 
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FREQUENCY IN KILOHERTZ 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1315 



1800 COILS, CHOKES, & INDUCTORS 1800 

"SFB" SERIES • SMAll FERRITE Bobbin CoilS 

• Leaqs No. 20 Tinned Copper 1.5" long 

• Coils Finished with Polyolifin Shrink Tube 

Nonstandard Values Available 

Saturation Current Lowers Inductance 5% 

===::IF=== 

~M~1 
1 1 

L R.D.C. Saturltlon ..... PS L R.D.C. s.tI.It'.llon AMPS 
WlLCO 
PART# 

uh OHMS Cunwnt SUgguI«:l DlA. TEST wtLCO uh OHMS Cunwht SuggntecI et.... TEST 
,0;15% MAX. (DC AMPS) R.un; NOM. FREQ. PART, :!:15% MAX. (DC ..... PS) RatIng NOM. FREQ. 

3.9 .019 7.3. 1.28 .260 1 kHz ·~S~F~B~33~'W33~ott.~"~5f=.§70Et}400~f'~60ml~'~H' SFB 39G 

E:S",FB,",4~7*G~4",.7+OS0'22+--,'S·':--+- " ',', 22
60
60 " ',HH" ~~SiFiB j"l' tl'90ltt·B7'i'~~~i64~~f~!4°Oit~3·'leof~'~'iH' SFB 56G 5.6 024 5.6 SFB 471 470 1.15 59 .315 260 1 kHz 

SF8 SSG 6.8 026 5.3 1.28 260 1 kHz SFB 561 560 1.27 .54 315 .260 1 kHz 
SFB 82G 8.2 .028 4.5 1.28 260 1 kHz SF8 681 680 1.61 .49 250.260 1 kHz 

.~S~FB~'OOiEj'iOti033H34~.'EEt'.'~'=t~.2~60ffi'i'~HZ SFB e21 820 1.96 .44 .200 260 1 kHz SFB 120 12 037 3.6 1.28 260 1 kHz SFB 102 1000 2.30 .40 .200 260 1 kHz 
. SFB 150 15 .040 3.3 1.28 260 1 kHz SFB 122 1200 2.65 .35 .200.260 1 kHz 

~f;~f~lB12;O':"lofj;'f·~fl·"':'~~~~;"':~f~i~f~:~~~:f~~~I60ff:8:r~~~ ~~: !!~ ~:: ::~~ ',: :~::= ~ :~~ S~B 270 27 ,058 2.5 1,28 .260 1 kHz SFB 222 2200 4,48 .27 .1 sa .260 1 kHz 
SFB 330 33 .075 2.2 1.008 .260 1 kHz SFB 272 2700 5.40 .24 125.260 1 kHz 

f;~~i::E41~IO~3!i~ 2~i~ll~~;8.:~~~f~i·:~1~13:~I60E~:~:i~~ ~~::~ ~= ::~ ',~ :~~ ~: ~ :~~ SFB 560 56 140 1.7 804.260 1 kHz SFB 472 4700 9.66 .18 ,100 ,260 1 kHz 
SFB 680 68 .131 1,5 .804.260 1 kHz SFB 562 5600 13.9 .166 082 260 1 kHz 
SFB 820 62 152 1.4 .804.260' kHz SFB 682 6800 16.3 151 082 260 1 KHz 
SFB 101 100.208 1.2 .632 .260 1 kHz SFB 822 8200 20.8 ,138 065 260 1 kHz 
SFB 121 120 ,283 1,1 .508.260 1 kHz SFB 103 10000 26.4 125 050 260 1 kHz 

~~~::~~~:~: ~i~:~=~·~~~2~=='~9~t=t=~:i=~j·~~60~~:i:H~H: ~~: ~~ ~= ~:: .: '~~ :~: ~ :~: 
~FB 221 220 430 86 508 260 1 kHz SFB 183 18000 48.3 091 039 .260 1 kHz 
SFB 271 270 .557 ,77 .400.200 1 kHz 

"HCS" SERIES 

---r 
50 TYP. 

~ 

RADIAL LEAD HASH CHOKES 
WOUND ON .250 )( 1.00 

FERRITE RODS 

WILeo 
P.rt'll 

R.o.C. C~-:nt I L •• cI 
L Ohm. Sugge.ted Spjleing 

uh ........ m. T 

HCS 100 10 016 10.00 260 

HCS 200 20 017 1100 560 

HCS 300 30 021 11.00 610 

L •• cI Body 
01.. O~. 
Nom U .. 

050 590 

050 59Q 

050 590 

"HCl" SERIES 

-,-
50 TYP 

~ 

RADIAL LEAO HASH CHOKES 
WOUND ON .250 x 1,SO 

FERRITE RODS 

.-R.D.C. Cu,rent Le.cI 
WlLCO L O~ S .. g .... ed S~ing 
P.rtll uh M ....... ms T 

HCL 101 100 .061 8.00 1,143 

HCL 201 200 .110 6.00 1,103 

HCL 301 300 .140 5.00 1,145 

Le.d Body 
D... D •• 
Nom M.x 

050 590 

039 550 

030 550 

775 030 600 ,H",Cc.::S.::;5.::00t---.::50+-,-04:c'+-_7",.0::c0-t---c".::5--j-'O.::'.:..' +-=.5.:.:...50 HCL 401 400 .167 4.00 

fH"C:::S...:':.:O't-"OO=--f-=0'",6t---,':.::.OO"-t--CC750=--+.O:::30"t-=5:::...5O HCL SOl 500 192 4.00 880 030 600 

1,080 030 600 

1.115 030 600 ,:.c:~c.:::-':O.:..5:t---:~f-·-,::-:+-·,-:-:~,.,.°-t--'-:::'-':--j-:'::~-'-o +-=:'-'-: :~~:::: .::~ :.: 

CHC=S.::;2:.:S':.t..:;2:::50c.L.c.:'84:::...J._4",.OO"-'-CC.7:::50C-j-'O:::'::.o.L::!'::OOCJ HCL 801 800 291 4,00 1.285 030 6()0 

L = :t 15% @ 1 KHz Measured with 
zero D.C. current 

OPTIONS AVAILABLE: 

• Intermediate values 
• Shrink tube sleeving 

• Formed leads 
• Tight "L" tolerances 

Compact size and pretinned leads for 
fast & easy PCB insertion in: 

Filters for switching regulators 

• SCRfTRIAC control circuits 
• Power supplies 

• Hash filters 
• RF circuits 

"lFB" SERIES • lARGE FERRITE Bobbin Coils 

• Leads No. 20 Tinned Copper 1.5" long 

• Coils Finished with Polyolifin Shrink Tube 

Nonstandard Values Available 

Saturation Current Lowers Inductance 5% 

f--.900 -.! I MAX I 
L I L R.D.C. Saturation A~PS 

WILeo uh TEST WlLCO uh OHMS Cunwnt Sugge.ted DlA. TEST 
PARTN ·'5% FR£Q, PARTN ·'5% MAX. (DC AMPS) R.ing NOM FREQ. 

~L~FB~'~9tG8'i·9iiE~~~~=t~ffi'i'~HZ LFB 681 680 420 1.05 1.0 4501kHz 
LFB 47G 4.7 13,9 4.0 4501kHz "L~F~B~.'~'tTI.2~Ott~548~=~'7t=t~oi.::jj4~50tb'~'§ijH' 
LFB 56G 56 009 12.6 4.0 450 1 kHz ~LFB 102 1000 .655 .87 0.8 450 1 kHz 

~'-£FBt6~8~GtJ'~·:t~O'~I:tjl~'.5t=t:i4.~0:jj44~550°tii"i,,~HH" e'L~FB"-'''2''-2f-,,,,,,OO+.,"884,,+~7~,~~,,,0.''-'-+c''44,,,5500'+''I-''k_HH~', LFB 82G '8.2 013 9.89 4.0 lFB 152 1500 1.04 70 0.6 
lFB tOO 10 017 8.70 4,0 450 1 kHz LFB 182 1800 1.18 64 0.6 45C 1 kHz 

f'L",FB"-,,12"'0I--',,,-2+~01~'+'_~B+',-, -+---,4.".0--+",,44~5500 ""HH', ~L~FtB~22~2a22~OO~~1.5~6t:15·t=E~0~55j44~5050aJ"~~k~HH" LFB 150 15 022 734 4,0 LFB 27;2 2700 2.06 53 0,4 
LF8180 18 023 6.64 4,0 4501kHz LFB 332 3300 2.53 47 0,4 450 1 kHz 
LFB 220 22 026 607 40 4501kHz LFB 392 3900 2.75 43 0,4 4501kHz 

f'L~FB~2~7".0~'c'-7+OS02~7+-""5~.3'~+---.:;.4.,,.O--+",,44~5050'+",-"',"'lHH" ~~L~FiBi4712~i47iOO~t'~·'19~~jU39~~f~~0~.4t~344i5500~~"~,kiHH~ LFB 330 33 032 4.82 4.0 LFB 562 5600 3.92 359 315 .. 
LFB 390 39 033 4,36 4,0 4501kHz lFB 682 6800 5.69 322 250 4501kHz 

~~: :~~ +- :~ .~~~ ~.: ~:~ :~ ~ ~~~ ~~: ~~~ 18~ ~:~ : ~~ :~ ~ ~~~ 
LFB 680 68 .047 3."31 2.5 450 1 k~z LFB 123 12000 9,21 241 200 450 1 kHz 
LFB 820 82 .060 3,10' 2,0 4501kHz LFB 153 15000 10.5 21.~ -+--",>'OO"-+"4,,,50,+,'.""H"<.j' 
LFB Hl1 100 .080 2,79 1,5 450 1 kHz LFB 183 18000 14,8 198 158 450 1 kHz 
LFB121 120 .090 254 '.6 450 1kHz LFB22322oo0 21.8 lao '?5 ~5O 1kHz 
LFB151 150 107 222 1,6 450 1kHz LFB27327000 22.7 162 125 450 1kHz 
lFB 181 180 .123 198 1,6 450 1 kHz LFB 333 33000 25.7 146 125 450 1 kHz 
LFB 221 220 150 1.89 1,6 4501kHz lFB 393 39000 31.8 135 100 
LF8271 270 .162 163 1,6 450 1kHz LFB47347000 36,1 122 100 
lFB331 330 183 1,51 16 4501kHz lFB563 56000 409 112 
LF8391 390 212 1.39 16 4501kHz lFB 683 68000 57,3 101 
LF8471 470 281 1.24 1 2 450 1 kH~ LF8823 82000 79,3 090 
LFB 561 560 380 1.17 1,0 450 1 kHz LFB 104 100000 89,7 081 

" ITS" SERIES • SMAll TOROIDAL INDUCTORS 

• ACTUAL SIZE • 

• The Toroidal core design produces a closed magnetic field resulting 

in low EMI. 
TYPICAL APPLICATIONS: 

• Switching Power Supplies 
• Hash Filters 

WILeD 
PART 

NUMBER 

ITS10G 
ITSUG 
ITSISG 
1T518G 

ITSUG 
IT521G 

1T5l3G 
IT539G 

IT547G 
IT556G 

n568G 
IT582G 
ITSH)() 
ITS120 
1T5150 
ITS180 

1T5220 
IT5210 
1T5l30 
JT5390 
IT5470 

rTSS60 
IT56l1O 
IT5820 
IT5101 

IT5121 
ITS151 

IT5181 
1T52l1 
IT5211 
IT5331 
ITS]91 

IT5471 
IT5S61 
ITS681 
IT5821 
IT5102 

L MAX 
UH ROC 

::tU% (OHMS) 

I 
1.2 .004 
1.5 .005 
1.8 
2.2 .1)07 
2.7 '.007 
3.3 .008 

l.' .., , .. .. , 
8.2 

10 

" 1S 
18 

22 
27 
II 

47 

" .. 
" 100 

I" 
no 

'" 1lO 

'" .. , 
'" Hlon 

.011 

.012 

.014 

.018 
.02' 

.nlS 

.029 

.0lS 

.06 

.1'20 

'" 
'50 
. ., 
.49 

.71 

.as 

I.' 

RATED 
OC 

AMPS 

10 
10 
10 

10 
10 

10 

• 

,., , 

l.' 
l.' 
1 

• Output Chokes 
• EMI/RFI Filtering 

00 
(NOM) 

.SO 

.SO 

.SO 

.SO 

.SO 

.SO 

.SO 

.58 

." 

.60 
.60 
.60 
.60 
.60 
.60 
.60 
60 
.60 

.60 

." 

." ." ." ." ." ." 

." 

.56 

." 

10 
(NOM) 

." ." 

." ." ." 

." ." ." ." ." ." 
" 
." 
.22 

." 

.23 

23 
.23 

23 

.23 

23 

." ." 

.23 

.23 

.23 

.23 

.23 

LEAD 
H LENGTH 

(NOM) (NOM) 

.262 .S 

.262 

.162 

.262 

.262 .S 
2602 .S 

.162 

.262 

." 

.20 

.20 

.20 

.20 

.20 

.20 

." 

.20 

.20 

.20 

24 

24 

24 

.24 

.24 

.24 

. 24 

24 

.24 

.24 

., 

., ., 

., 

., ., 

, ., 

., .. .. 

• Inductance measured@ 1 khz with zero DC current 
• Toroids are self leaded for PCB insertion 

Options Available: • Intermediate Values. Custom Mounts. Encapsulation 

WILCO CORPORATION 
6451 SAGUARO COURT 317-293-9300 INDIANAPOLIS, IN 46268 

FAX 317 I 293-9462 
A·1316 For manufacturers' sales offices, see yellow pages EEM 1988 



1800 COILS, CHOKES, & INDUCTORS 

"DC" SERIES • POWER LINE INDUCTORS 

The use of high saturation flux density ferrite drum cores make these 
Inductors Ideal for use In switching power supply applications. 

MAXIMUM PHYSICAL DIMENSIONS: 

c· o A B DC2 
DC1 660 840 .195 Clearance Hole 

DC2 825 .840 .195 For 4/40 
DC3 1.1 840 .195 Screw WJLeo Inductance Max. Saturation Raled 

Partlt al 0 DC DCR Current Current 

(MH) (Ohms) (DC Amps) lAC Amps) 

DC2·1QG 1.0 .003 106,0 11.4 

Typical Applications Are: OC2·12G 1.2 003 108.0 11.4 
DC2·1S0 1.5 .003 83.0 11.4 

• Power Supplies 
• Switching Regulators 

WILeo Inductance Max. Saturation Rated 

Partlt al 0 DC OCR Curr."t Current 

DC2·18G 1.8 003 88.0 11.4 
DC2·22G 2.2 004 88.0 11.4 
DC2·21G 2.7 005 58.0 11.4 

• SCR and Triac Controls 
• R F I Suppression 
• Filters 

IMH) IOhms) IDe Am, ~AC Amp" 

OCI·IOG 1.0 .003 87.0 9.0 
OCl·1Z0 1.2 .003 66.0 g,O 
DeI·ISO 1.5 .00" ee.o 8.0 
DCH 80 1.8 .004 56.0 9.0 

r!OCI'I·212Glf-l2·12~1l010'!l~'7i·O~~l·I·O~l 
Det·27G 2.7 005 47.0 e.o 
ocl·JaG 3.3 OOS 40,0 9.0 

C DCI·39G 3.9 006 36.0 90 
~ OCI-47G 4.7 007 32.0 9:0 

ocl·sea S.B .007 29.0 9.0 
ocI·aeG 8.8 008 28.0 9.0 

T r.;;OC~'-,;.B~20:ct--7.:B.:,::2,--~.OS09:-+~24".';-t-..;9",.0;--I 
OCI·IOO 10.0 .Q10 21,2 9.0 

DC2·3aG 3.3 005 58.0 11.4 
DCZ·39G 3.9 005 50.0 11.4 
DC2·47G 4.7 .005 50.0 11.4 
De2·5SG 5.6 .006 44.0 l' ,4 
De2'SSG 8.8 .007 39.0 11.4 

OC2·aZG 8.2 .007 36.0 11.4 
DC2·100 10.0 009 30.0 11.4 
DC2·120 12.0 009 27.0 11.4 
Del·150 15,0 .013 25.0 9.4 
OCl·180 18.0 .018 22.0 7.2 
DC2·220 22.0 019 21.0 7.2 
OC2·210 27.0 .026 20.5 5.5 
OC2·330 33.0 .029 lB.6 5.5 
OC2·390 39.0 030 17.0 5.5 

OCt·120 12.0 .011 19.0 9.0 OC2·470 47.0 035 15.1 5.5 

~~~ 'U ~.,~ U DC2·560 56.0 039 13.6 5.5 

DCa·ISO 18.0 .01e. 18.5 7.2 DCl·6BO 68.0 .053 12.7 4.8 

I--i'--B~ 
OCl·220 22.0 .020 IS.6 15.5 
OCt·21Q 27.0 .030 14.. 4.5 
OCt·J30 33.0 040 13.2 4.0 
OCt·J90 39.0 .048 11.8 4.0 

DC2·820 82.0 ,Q60 11.3 4.8 
DC2·101 100.0 .Q80 10.4 4.0 
DC2·121 120.0 .090 9,4 4.0 
DC2·151 150.0 .980 8.6 4.0 

Del·ATO 47,0 082 11.0 2.8 DC2·181 180.0 .110 7.8 4.0 
OCl·580 ~e.o 089 10.0 2.8 

•

, ... 0 ... 0 0'.' B.9 2.B 
• Saturation current lowers inductance 5%. ~::~~~ 18~~ .6:~ ~:! !:: 
• Inductance ±10% measured at 1 KHz. OC1.121 120.0 .127 e.8 2.0 

• leads for PC mounting tinned to within 1/16" of body. OCl·151 150.0 .181 5,6 1.8 

• Non-listed values available on request. DCl·181 180.0 .217 5.1 1.8 

• Coils finished with sleeving (Potyoleftn shrink tube). DCl·221 220.0 .240 4.3 1.8 

• Center hole for mechanicaJ mounting. ~::~~: ~~~:~ :~~~ ::; ~:~ 
• ROC measured @ 20°C. DCl.39t 390.0 .460 3.3 1.0 

NOTES: 
OC2·221 220.0 .150 7.0 2.8 
DC2·271 270.0 213 6.3 2.0 
De2·3:)1 330.0 .305 5.2 1.6 
DC2·391 390.0 .320 4.9 1.6 
DC2·471 470.0 .355 4.5 1.6 
OC2·56 t 560.0 .388 4.1 1.6 
DC2·681 680.0 .430 3.7 1.6 
De2·821 820.0 .590 3.4 1.3 
De2·102 1000.0 .818 3.1 1.0 
DC2·122 1200.0 1.14 2.7 0.8 
DC2·152 1500.0 1.26 2.4 0.8 

• Values below 10uH ±20%. OC1.471 470.0 .636 3.2 0.8 OC2·182 1800.0 1.39 2,2 0.8 
OC1·56 , 560.0 .696 2.9 0.8 DC2·222 2200.0 1.54 2.0 0.8 

1800 

DC3 
WILCO 

Part' 

Inductance Max. Saturation Rated 

at 0 DC OCR Current Current 

(MHJ (Ohms) (DC Amps) JAC Amps) 

DCa·l0G 1.0 .003 118.0 21.0 
DCa·12G 12 .003 116.0 21.0 
OC3·15G 15 .003 116.0 21.0' 
DC3·18G 18 003 90.0 21.0 
OC3·22G 2.2 003 90.0 21.0 
OC3·27G 2.1 003 74.0 21.0 
DC3·3JG 3.3 .003 14.0 21.0 
DC3·39G 3.9 .003 62.0 21.0 
DC3·47G 4.7 .003 54.0 21.0 
DC3·56G 5.6 .003 54.0 21.0 
DC3·S6G 6.8 .004 47.0 21.0 
DC3·82G 8.2 .004 42.0 21.0 
DC3·100 10.0 .006 38.0 17.0 
DC3·120 12.0 .008 350 13.5 
DC3·150 15.0 .009 32.0 13.5 
DC3·l80 18.0 .010 29.0 13.5 
DC3·220 22.0 .011 250 13.5 
DC3·270 27.0 ,012 23.0 13.5 
DC3·330 33.0 .017 20.0 13,5 
DC3·390 39.0 .022 19.0 11.4 
OC3·470 47.0 .024 19,1 9.0 
DC3·560 56.0 .026 17.5 9.0 
DC3·S80 68.0 029 15.8 9.0 
DC3·820 62.0 032 14.0 9.0 
DCJ·l01 100.0 034 la.2 9.0 
Dca·121 120.0 .046 12.1 7.2 
OC3·151 150.0 064 10.8 5.5 
DCa·181 180.0 072 9.7 5.5 
OC3·221 220.0 080 8.7 5.5 
DCa·2.71 270.0 .110 7.9 4.5 
DCa·a31 330,0 .122 7.1 4.5 
DC3·3et 390.0 .189 6.7 4.0 
DC3·471 470.0 .187 6.0 4.0 
DC3·56t 560,0 .205 5.5 4.0 
DC3·B81 6BO,0 .256 5.0 2.8 
DC3·82I 820.0 288 4.5 2.8 
DC3·102 1000,0 .428 4.' 2.0 
DC3·122 1200.0 .482 3.7 2.0 
DC3·152 1500.0 518 3.4 2.0 
DC3·162 1800.0 705 2.B 1B 
DC3·222 . 2200.0 1.02 25 13 
DC3·272 2700.0 1.14 2.3 13 
DC3·332 3300.0 1.27 2.0 1.3 
DC3·392 3900.0 1.67 1.B 1.0 
DC3·472 4700.0 1.86 1.7 1.0 

"W" SERIES Single. Layer Choke Coils 
Solenoid Type 

"LF" SERIES • HIGH CURRENT HASH CHOKES 

All choke coils in this series are wound on .156xY2 size forms. Leads are of No. 20 

tinned wire. Values from 1 uh to 18 uh are wound on phenolic forms. Values from 22 
uh to 100 uh are wound on iron core forms. Tolerances are ± 20% for Wl0G 
through W22G: ± 10% from W27G through W1 01. All units are impregnated with 
thermosetting varnish and are EtA color coded. 

W'lCO 
PART. 

W10G 

Wt2G 

W ISG 

W 18G 

W22G 

==~~=== 
l a S.A.F. 
un NOM. NOM. 

(MHz) 

1.0 45 238 
1.2 45 218 
15 45 200 
1.S 45 130 
2.2 45 165 

R.O.C. 
OHMs 
NOM. 

COLOR lOlA. TEST 
CODE (MAl NOM. FREO 

MAX /MHz) 

.11 Sr Blk Gld 1965 179 7.90 

.12 8, Ad Gld 1882 .179 

.14 BrGrGld 1742 .179 
,24 Bf Gry Gld 1330 .175 
.26 RdAdGld 1276 .175 

W27G 2.7 45 149 .34 RdVIGld 1116 115 

W 33 G 3.3 45 136 ,52 Or Or Gld 904 ..J-,,-I"'''--+--J 
W jg G 3.9 45 127 .61 Or Wh Gld 835 .172 

W.7 G 4.7 50 114 .80 Vel Vi Gld 129 .170 Lead Lead Body 
WILCO Wire lengths Length Core 

I-'-'P'::,:"":'-L=:=='-.L':::::="-c:=::-::""=~="",=""""'::-cCC": Size .--=-M=;c:n.=c.L--,M=Ic:n._.l.-.-=:::..-,-~M':::"::.:":oal-1 W 56 G 5.6 50 la.. 1.15 Gr Blu Gld 608 .170 

W 68 G 6,8 50 94.8 1.35 Btu Grr Giel 561 ,169, 

LF 335G 

1.25 
W 120 12 30 71.6 2.90 8r Rd Blk 383 166 2.50 

.021 

3.35 .01 20 1.25 
14 AWG 1.25 4.9 .016 15 .6 

10 .56 16 AWG 1.25 8.8 

W82G 8.2 50 88.1 1.75 GryAdGld 493 .168 

W 100 10 50 78,5 2.50 8f Blk Blk 412 .167 

W 150 15 3D 63.9 5.10 Sr Gr 81k . 288 165 

LF 49G 

LF 88G 

A IRON 
A IRON 
A IRON 

W 160 18 30 57.5 6,60 Br Gry elk 254 ,164 LF 40G .012 B .38 20 AWG 1.25 1.00 B FERRITE 
W 220 22 85 36.1 1.10 Rd Rd elk 622 ,170 MEASURED ON 1KHz BRIDGE 

1.25 LF 400 

LF 580 
LF 101 

LF 125 

.082 40 .31 W 270 27 80 33.2 1.22 Rd Vi Blk 590 169 20 AWG 1.25 

D 

C FERRITE 
58 .054 .56 20AWG 1.25 1.25 

100 .216 .38 20AWG 1.25 1.25 
125 .08 3.5 .5 20 AWG 1.25 1.25 D 

W 330 33 eo 30.6 1.38 Or 0, Blk 555 .169 

r-www.!,,~"~!~~--I~:~-+-~~~:~::--r-~~~:~;~~~~~~~V~~B~B:~: ::.-+-.~::~;-r~--I 
W 560 56 90 23.6 2.50 Grn Blu 8111. 0112 .167 

W 680 6B 90 21.6 3.00 81u Gry Slk 316 .166 LF 251 250 .17 2.5 .44 20 AWG 1.25 1.25 D 
W 820 82 100 19.0 4.70 Gry Ad elk 300 165 LF SOl 500 .26 .56 20 AWG 1.25 1.25 D 
W 101 100 100 17,8 5.40 Br Blk 8r 280 165 LF 102 1000 .55 .5 20 AWG 1.25 1.25 D 

WILCO CORPORATION 
6451 SAGUARO COURT 317-293-9300 

FAX 317 I 293-9462 
INDIANAPOLIS, IN 46268 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1317 



1800 COILS, CHOKES, & INDUCTORS 1800 

"ML" SERIES MINIATURE LAYER Choke Coils "MP" SERIES • MULTI·PI Choke Coils 

All choke coils in this series are wound on .095x% size forms. 
Leads are of No.21 tinned wire. Values from .68 uh to 5.6 uh 
are wound· on phenolic forms. Values from 6.8 uh to 33 uh are 
wound on iron core forms. Tolerances are ± 15% for ML 1 OS 
through ML82S: ± 10% from ML 1 OG through ML270. All 
units are impregnated with thermosetting varnish and are E I A 
color coded. 

• Y. WATT RESISTOR SIZE CHOKES • 

========~F====== 

WlLeo L Q S.R.F. 
PART' uh NOM. NOM. 

R.D.C. 
OHMs 
NOM. 

lOlA. 
(MAl NOM. 

TEST 
FREQ. 
(MH~ 

These Coils use J·Pi Universal windings to 
insure low distributed capacity and High "0". 

ML Serle. (MH~ MAX. 
ML 10S .10 45 750+ .06 1824 .107 

ML 12S .12 47 .07 1824 .109 
ML 155 .15 48 712 .08 1824 .111 
ML 185 .18 44 607 .09 1379 .107 

ML 22S .22 46 541 .09 1490 .111 
ML 27S .27 44 475 .13 1154 .107 
ML 33S .33 44 428 .14 1054 .107 

ML 39S .39 45 410 .16 975 .107 
ML 47S .47 43 387 .21 912 .107 
ML 56S .56 44 365 .24 1012 .111 

ML 69S .68 46.9 308 .25 942 .109 
ML 829 .82 45.6 279 .32 816 .109 

ML 10G 1.0 30.3 253 .33 635 .106 
ML 12G 1.2 30.1 234 . 42 563 
ML 15G 1.5 31.3 208 .58 479 .104 
ML 18G 1.8 31.0 187 .68 443 
ML 22G 2.2 32.1 169 1.17 337 .102 
ML 27G 2.7 32.3 153 1.42 306 
ML 33G 3.3 33.3 137 2.68 223 .100 
ML 39G 3.9 34.4 126 2.92 214 
ML 47G 4.7 33.5 114 3.44 197 
ML 56G 5.8 32.1 106 3.92 184 
ML 68G 6.8 42.7 54.0 .43 557 .104 

ML 82G 8.2 40.8 49.6 .56 488 
ML 100 10 39.1 48.6 .72 430 
ML 120 12 62.5 40.3 1.18 336 .102 
ML 150 15 64.5 38.5 300 

.100 

• Toroidal Inductors·· o~../ 
Designed specifically for: 
Switching Power Supplies 
High Current Filters 

• "EEn Core Transformers·· 
Core configurations, size 
range, and ferrite mix 
provide one of the most 
cost effective designs 
available. 

• Ferrite Dru m Cores·· 
Designed for: 
High Current Applications 
Power Line Chokes 

• Pot Core Assemblies·· 
High degree of repeatability, 
high Q's, stable inductance, 
and tunability 

FAX YOUR 

25 

7.9 

2.5 

W Ileo 

PART NO. 

MPIOI 

MP1SI 

MP141 

MPl91 

MPSSI 
MPlIll 

MP1SI 

MPIOl 

MP151 

MP142 

MP391 

MPU2 

MP622 

MP8'l2 

MPIOJ 

MP25J 

MPSOl 

uH 
10. 
150 , .. 
39. 
• so . " 
I ... .... 
2400 
J900 

5500 

6200 ., .. , .... 
25000 ..... 

Q 

(MIN) .. 
" .. 
" .. .. .. 
" ., .. 
" " If 

" , .. 
101 

1\3 

TEST S.R.F. ROC I 
FREQ. MIN. OHMS MA 
MHI Mhz (MAXI (MAXI 

.79 11 5.4 '60 

.79 1.8 '.5 160 

.19 7.2 '.5 160 

.19 II 160 

.79 4.' Il 160 

.19 4.5 1S 160 

.19 .. 16 160 

.15 2.6 8.6 I'D 

.25 2.1 11 ao 

.25 1.7 15 hO 

.25 I.t 20 un 

.25 1.\ 25 '.0 

.25 31 100 

.25 .94 t6 100 

.079 .11 31 100 

.019 ,47 12 .S 

.079 .J] 127 U 

Leads: 1.5 inch. AWG 20 TCW 
Coils finished with Thermosetting Varnish 

Wilco has the answers to 
your inductor needs. 
Choose from a complete line of 
over 20 standard inductor types, 
each with superior production 
quantity deliveries· or call with 
your specifications for custom 
inductors and be assured of reli· 
able performance, modified to 
your requirements in only 72 
hours! 
For immediate action, call: 
(317) 293·9300, or write'to
day. Ask for a FREE copy 
of oUr latest catalog! 

TODAY. FAX: 7) 293·9462 

A·1318 For manufacturers' sales offices, see yellow pages 

COil CORE CORE 

OIA. LENGTH MATERIAL 

.41 ,75 Phenolic 

.41 .75 Phenolic 

... .15 Phenolic 

.5 .15 Phenolic 

.5 .75 Phenolic 

.53 .75 Phenolic 

.53 .15 Phenolic 

.41 .11S Powdered Iron 

.47 .17S Powdered Iron 

5) .• '5 Powdered Iron 

.S. .175 Powdered Iron 

.~9 .• 75 PoWdt.'red Iron 

.53 .875 Powdered Iron 
,56 .• 75 Powdered Iron 

.53 .875 Ferrite 
,S] .i7S Ferrite 
.63 .875 Ferrite 

• High Current Ferrite 
Bobbin Chokes·· 
A wide range of induclances 
in a small package. 

• Multi·Pi·· 
High L and High Q 

.Hash Chokes·· 
Power Line Filters 

.Air Coils·· 
High Frequency 
Applications 

.Single Layer Wound·· 
Varnish or Conformal 
Coated 

YOUR SINGLE· 
SOURCE SUPPLIER 
CORPORATION 
6451 SAGUARO COURT 
INDIANAPOLIS, IN 

EEM 1988 



850 CORES, MAGNETS, & FERRITES 1850 

FERRITE CORES FOR POWER SUPPLY 
These cores are suitable for the transformers and choke 
coils used in a wide variety of electronic equipment, such 
as mainframe computers, peripherals, applied systems, etc. 
FDK offers a broad selection of cores with standardized 
materials and shapes to meet the higher-frequency needs 
of the next-generation technology. 

Standard material characteristics 

EE cores 

EER cores 

Applications 
(1) For switching power 

supplies 
- M ai n transformers 
- Drive transformers 
-Current transformers 
-Choke coils 

(2) FJr EMI filters 
-Common mode coils 
-Differential mode coils 

Note: 1) The values were obtained with toroidal cores (FR 25</>/15</>/5). 
2) The values were obtained at 23 ± 2°C unless otherwise specified. 
3) Initial permeability was measured at 10 kHz. 0.8 Aim. 

Other shapes of cores, for example EI, PM, EP, ER, Drum, are also available. 
All speCifications are subject to change without notice. 

FDK 
Fuji Eleclrochemical co.,Ud. 

Tokyo, Japan 

EEM 1988 

FDK AMERICA. INC. 
17326 Edwards Road. A-130. Cerritos. California 
90701. U.S.A. 
Phone 213-404-1770 Telex 18-1998(FEC CALIF LAI 
Fax. 213-404-2850 

FDK AMERICA. INC. EAST REGION OFFICE 
333 Sylvan Avenue. Third Floor. Englewood Cliffs. 
New Jersey 07632. U.S.A. 
Phone 201-567 -1900 
Fax. 201-567-2181 

For manufacturers' sales offices, see yellow pages A·1319 



1850 CORES. MAGNETS. &FERRITES 1850 

.-_1111111111 

.T°,!1~te! 
1111111111 __ 111 JOBMASTER MAGNETS 

STOCK dOBMASTER MAGNETS 

ito 
~@ 

POT MAGNET 

A 
No 

831 15.8 % 

832 19.0 ~ 

833 25.4 

834 30.1 1~6 

SHALLOW POT MAGNET 

11.1 

20.6 

27 

35 

38 

c 

B 

B 

c Weight 
0' 

Il,{6 Tapped 28 
Hole 

OBA/681 47 

or 100 3;';' 
10 NF 

1;'; 198 

c 

1:1 4.7 1'16 100 31'; 

o Weight ~ 
828 

_CatN~~~~_m~m~~'n~s~~~'~ns~~ __ ~ __ ~gc __ ~o,~ B Ie 
POCKET MAGNET A 

802 25.4 6.35 79 

BUTTON MAGNET 

ABC Weight 
_~31_~~ ______ ~_,".~01 __ ._.---,m~m,--",m,,-s __ __''=__---C"'-___ g~c __ _= 

821 9.5 ~f! 12.7 I,} 4.4 11M 10 I] 

------_._------

@ --~:----~;- " 4.8 \6 28 
---.----~--

\, 25.4 4.8 '" 56 

8?4 25.4 31-7 1', 6.4 " 113 

MAJOR MAGNET 

ABC D 
Cal No mm Ins --"""---'=---""~~__"=___=c~"___"'_'_ 

(-If>;'> 111 4\ 103 4 1 52 100 

MENTION EEM 
FOR YOUR FREE GIFT 

Micropower Gaussmeter 

• 0.25% ±1 digit accuracy all ranges 
• Automatic low battery warning. 100 hrs. 

life, 9V battery 
• No reference magnets required ... 

precalibrated probes 
• Cal fu nction for special or custom probes 
• Calibrated analog output 200mV Full 

scale 
• Front panel calibration and set-up 
• Touch keyboard controls 
• Display lighting 
• Incremental/expanded scale operation. 

Null out up to ±4 kG 
• Millitesia version available, at no extra 

cost 
• Easy zeroing with three well balanced 

controls 
• 3 ft. cable 

Rugged ASS case 
January 1987 price: $324.00 + Probes 
Probes for every application available at 
low cost 
Duracell batter included 

• THE LATEST IN RARE EARTH MAGNETS 
.... NEODYMIUM IRON BORON AND 
SAMARIUM COBALT MAGNETS IN STOCK. 

• VIEWING PAPER FOR VISUALIZING MAG
NETIC FIELDS. 

• JOBMASTER MAINTAINS AN EXTENSIVE 
STOCK OF MAGNETS, ELECTROMAGNETS. 
AND RELATED COMPONENTS. 

• CAll OR WRITE FOR CATALOG 

Toll free call 800·642·1400 
In Canada call 416·897·1380 
Fax # 301·521·5461 

JOBMASTER CORPORATION P.O. Drawer 207 E. 
Randallstown. Maryland 21133 
Phone: (301) 655-1400 

A·1320 For manufacturers' sales offices, see yellow pages EEM 1988 



1850 CORES, MAGNETS, & FERRITES 1850 

SIEMENS 

Siemens Ferrite: The core for every good design. 
Years of experience in the production of ferrite has made 
Siemens a world leader. We offer one of the broadest range 
of materials available from a single supplier. Whatever the 
application, resonant circuit inductors, transformers and 

chokes, broadband transformers, power transformers and 
proximity switches, Siemens has the material to meet your 
specifications. 

Standard Materials Special Materials 

Resonant Circuit Proximity 
Preferred Application Resonant Circuit Inductors Transformers, Switches and 

Inductors Broadband Transformers Power Transformers Chokes Smali Parts 

Material K 1 M 33 N 4B N 26 N 30 T 35 T 38 N 47 N 27 N 67 N 41 U 60 U17 K 12 N 22 

Color code violet white pink grey yeliow red 

Initial permeabi I ity 80 750'1 2000 2300 4300 6000 10,000 1400 2000 2300 3000 8 10 26 1900 
/L ±20% ±20% ±20% ±20% ±20% ±20% ±30% ±20% ±20% ±25% ±20% ±20% ±20% ±25% ±25% 

Optimum 1min MHz 1,5 0,2 0,001 100 10 0,001 

frequency range fmllx MHz 12 1,0 0,1 1,0 0,15 0,3 0,15 1000 220 40 0,2 

Sat. flux density B Gauss 3600 4500 3900 3900 3800 3800 3800 4300 5100 5050 5100 1100 1450 3900 

SWITCH MODE POWER SUPPLY APPLICATIONS 
Siemens is expanding its offering to the SMPS industry! We now offer ETD, EC, IEC, PM and RM cores in power materials; N47, 
N27, N67 and N41. 
ETD29 
ETD34 
ETD39 
ETD44 
ETD49 

E187 
E24/25 
E30 
E42/15 
E42/20 

E55 
E75 
E625 
E375 
EC35 

EC41 
EC52 
EC70 
PM50X39 
PM62X49 

PM74X59 
PM87X70 
PM114X93 
RM5 
RM6 

RM7 
RM8 
RM10 
RM12 
RM14-many others ... 

We can gap the cores to meet your design criteria! 
N41 (of high permeability, for applications with biasing) and N47 
(for frequencies greater than 200 KHz)were added to the ferrite 

TELECOMMUNICATIONS APPLICATIONS 
Recognized for our consistent quality, on-time delivery and 
excellent service, Siemens also offers a complete line of 
cores, hardware, and tuning cores, We are the one-stop for 
all your ferrite needs, 

• Pot Cores from 3 mm to 114 mm dia. 
• RM3 to RM14 
• EP7to EP20 
• Touch Tone Cores 
• Toroids 

material N27 proven for applications in power elec'tronics. 
And N67 will fill the gap between 100 KHz and 300 KHz 
with appreciably lower losses, 

SPECIAL APPLICATIONS 
In addition to our standard catalog offering we also manu
facture many custom shapes, plus a complete line of assorted 
hardware to complete your design. These include: 

• Single & Multi Section Bobbins 

• Bobbins for Printed Circuit and Surface 
Mount Applications 

• Mounting Clips and Yokes for Chassis and 
Printed Circuit Mount 

• Multipin Header Assembly 

• Trimmer Screws and Nuts 

Our customer service group, nation-wide representatives and distributors are available to answer any questions you may 
have regarding price, availability and technical questions. 

Special Products Division 
186 Wood Avenue South, Iselin, New Jersey 08830 U.S.A. Telephone (201) 906-4300 

Siemens Components, Inc. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1321 



1850 CORES, MAGNETS,' & FERRITES 1850 

FERRITE MATERIALS 
,TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, MOL)nt Prospect, IL 60056, U.S,A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (31'2) 803-6100 INDIANAPOLIS REGIONAL 

?:~~'io~ r;:;s~'i\lm76~;fc~~~o~;~26~~~6R£~~o~~~gJ;Ll~ b~ST~lbS;~F~I~g'~~o~~~26~F5~~E4s5~,Eg~~~~~~b~g'bistr~lCfc',~Frg~~~~~~~~fg~k~g~~i~151L~~~I~~S~~IC~ g~~IC3~3p~~~~. ~2~~ 506·9S00 SAN FRANCISCO DISTRICT OFFICE Phone. (40S) 437·95S5 TDK CORPORATION, TOKYO, JAPAN 

For yoke cores, U cores and E cores (H series materials) 
Charac
teristics,l 
Material 

1900±25% 

320±25% 

8 
(0.1 MHz) 
52 
(0,1 MHz) 

x10 S/oc 
(+20°C to 
+60°C) 

8 

40 

Tc 

°C 

>200 

>150 

'I Measured with toroidal cores at room temperature. '2 Average values. 

For high frequency inductors 
Charac
teristics 
Material 

Practical 
frequency 

MHz 

l4 0.1 to 1.5 
l4N 0,1 to 1,5 
Ls 0.1 to 1.5 
LSN 0.1 to 1.5 
LsT 0.1 to 1.5 
Ls 0.01 to 0,5 
LsE 0.01 to 0.5 
LSH 0.05 to 0.5 
L7M 0,01 to 0.5 
laH 0.05 to 1.5 
L9 0.1 to 1.5 
L9H 0,05 to 3 
D1 B 0.3 to 7.0 

D1F 0.1 to 2.0 
D1L 0.1 to 2,0 
D3B 0,1 to 2,0 
Da 0.3 to 7.0 
Q1C 0.1 to 2,0 
Q1D 0.3 to 15 
Q2 0,1 to 5,0 
Q2M 0.1 to 2.0 
QsB OA to 20 
QsM 0.4 to 30 
MsE 10 to 120 
MSM 10 to 120 
MsN 10 to 120 
MaB O.5.to 20 
MaC 0.5 to 15 
MSl 0.5 to 15 
MaN 0,5 to 20 
M9 0,5 to 30 
M9D 1.0 to 50 
M9E 0.5 to 60 
M9M 0.5 to 30 
M9N 0.5 to 30 
M11 3.0 to 80 
M11E 3.0 to 80 
M11M 3,0 to 80 
F3T 10 to 120 
F4N 10 to 120 
FSN 10 to 120 
FsT 10 to 120 
V1F 10t080 

V3F 10 to 80 
V3N 10 to 80 
V4F 10 to 200 
VsF 10 to 250 
'Average values 

400±25% <30 (0.1 MHz) 
300±25% <45 (0,1 MHz) 
750±25% <15 (0.1 MHz) 
500+25% <50 (0,1 MHz) 
500+25% <30 (0,1 MHz) 
1500±25% <10 (0.01 MHz) 
1200±25% <10 (0.01 MHz) 
1000±25% <10 (0.05 MHz) 
1500±25% <10 (0.01 MHz) 
650±25% <15 (0.05 MHz) 
210+25% <40 (0.1 MHz) 
200+25% <35 (0,05 MHz) 
200±25% <350 (0.3 MHz) 
230±25% <350 (0,3 MHz) 
400±25% <400 (0.1 MHz) 
350±25% <500 (0.1 MHz) 
300±25% <20 (0,1 MHz) 
200+25% <160 (0,3 MHz) 
250+25% <35 (0,1 MHz) 
100±25% <400 (0.3 MHz) 
200±25% <25 (0,1 MHz) 
350±25% <20 (0.1 MHz) 
100±25% <25 (OA MHz) 
90±25% <25 (OA MHz) 
17+25% <450 (10 MHz) 
12+25% <500 (10 MHz) 
12±25% <550 (10 MHz) 
50±25% <140 (0.5 MHz) 
70±25% <90 (0.5 MHz) 
65±25% <110 (0.5 MHz) 
70±25% <130 (0.5 MHz) 
50+25% <90 (0.5 MHz) 
55+25% <150 (1,0 MHz) 
55±25% <150 (0,5 MHz) 
45±25% <130 (0.5 MHz) 
45±25% <200 (0.5 MHz) 
25±25% <220 (3 MHz) 
30+25% <250 (3 MHz) 
25+25% <200 (3 MHz) 
18±25% <500 (10 MHz) 
12±25% <550 (10 MHz) 
10±25% <850 (10 MHz) 
7±25% <1000 (10 MHz) 
17±25% <400 (10 MHz) 
30+25% <210 (10 MHz) 
10+25% <500 (10 MHz) 
10±25% <500 (10 MHz) 
8±25% <650 (10 MHz) 
9±25% <550 (10 MHz) 

Bms 

G {mT} 

5000 {500} 
(15.0 Oe (1194 Nm}) 
2100 {210} 
(1,5 Oe 11194 Nm}) 

afJ,r* 

xl0 S/oC 
(+20°C to 
+60°C) 
3 to 9 
-3to-l 
1 to 3 
-1 to 1 
-4to -1 
1 to 3 
6 to 10 
3 to 7 
1 to 3 
10 to 20 
o to 2 

20 to 30 
15 to 35 
30 to 70 
15 to 25 
25 to 35 
10 to 30 
20 to 50 
9 to 15 
15 to 35 
25 to 65 
4 to 12 
5 to 12 
5 to 13 
40 to 120 
30 to 90 
-10to 10 
4 to 12 
5 to 15 
3 to 9 
-3 t03 
25 to 65 
30 to 80 
35 to 100 
5 to 15 
-5 to 5 
30 to 70 
40 to 120 
10 to 30 
15 to 25 
-5 t05 
-5 t05 
-7 to 7 
2 to 7 
25 to 75 
-40 to ~10 
-65 to -35 
5 to 15 
25 to 65 

Brms Hcms 

G{mT} Oe (AIm} Q·cm 

1900 {190} 0.25 {20} 30 

15001150} 0,5 {40} 

Bms Tc 

G °C Q·cm 

3300 (20 Oe) >150 107 

2600 (20 Oe) >150 107 

3100 (20 Oe) >120 107 

2900 (20 Oe) >100 107 

3000 (20 Oe) >120 107 

2800 (20 Oe) >100 107 

2900 (20 Oe) >100 107 

3500 (20 Oe) >150 107 

3700 (20 Oe) >150 102 

4200 (50 Oe) >200 107 

2500 (200e) >150 107 

5000 (150 Oe) >300 107 

3100 (200e) >180 lOs 

3500 (20 Oe) >200 106 

3200 (20 Oe) >150 106 

3500 (20 Oe) >150 105 

3300 (20 Oe) > 150 107 

3700 (20 Oe) >250 107 

2900 (20 Oe) >125 107 

3800 (50 Oe) >300 105 

3600 (20 Oe) >150 107 

2600 (20 Oe) >150 107 

3400 (50 Oe) >300 104 

3200 (50 Oe) >300 104 

3000 (100 Oe) >300 107 

2400 (100 Oe) >300 107 

2300 (100 Oe) >300 107 

3000 (50 Oe) >300 107 

3600 (50 Oe) >300 107 

3000 (50 Oe) >300 107 

3600 (50 Oe) >300 107 

3500 (50 Oe) >300 107 

3900 (50 Oe) >300 107 

3500 (50 Oe) >300 107 

3200 (50 Oe) >300 107 

3200 (50 Oe) >300 107 

2900 (50 Oe) >300 107 

3400 (50 Oe) >300 107 

2800 (50 Oe) >300 107 

3100 (100 Oe) >300 107 

2500 (200 Oe) >300 107 

2200 (200 Oe) >300 107 

1900 (200 Oe) >300 107 

2700 (100 Oe) >300 107 

3200 (100 Oe) >300 107 

2100 (200 Oe) >300 107 

2100 (200 Oe) >300 107 

2100 (200 Oe) >300 107 

1800 (200 Oe) >300 107 

1 gauss: 10 mI; 1 Oe: 7.95775 x 10 AIm 

A·1322 For manufacturers' sales offices, see yellow pages 

d 

4.8 

4.4 

d' 

5.D 
5.1 
4.9 
5,1 
4.9 
4,8 
4.9 
5,0 
4.8 
5,1 
4,8 
5.2 
5,1 
5.2 
5,1 
5.1 
4.9 
5,0 
5.0 
4.8 
4.6 
4,7 
4.7 
4.7 
4,6 
4.8 
4.8 
5.1 
4,8 
4.8 
4.8 
4,8 
4.8 
4.8 
4.8 
4.7 
4.6 
4.7 
4.6 
4.8 
4.7 
4,7 
4.7 
4.7 
4.8 
4,7 
4.6 
4.8 
4.9 
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1850 CORES, MAGNETS, & FERRITES 1850 

FERRITE MATERIALS 

For industrial use 
Material H5A H58 H582 H5C2 HP3 HP4 HP5 H6A3 H68 

Practical frequency range MHz <0.2 <0.1 <0.1 <0.1 <0.05 <0.01 <0.2 <0.2 <0.1 0.01 to 0.3 0.01 to 0.3 0.01 to 0.3 

Initial permeability 3300±~O% 5000±~O% 750Q±25% 1DOOO±30% 15000±30% 18000±30%13000±20% 4DOD±20% 5000±20% 2000±20% 150Q±20% 2000±20% 

<2.5 <6.5 <6.5 <7.0 <15 <3.5 <3.5 <3.5 <3.5 <6 <2.5 

Relative loss factor lanc5!,uiac XlO-6 ~~~HZ) ~2~HZ) (10kHz) (10kHz) (10kHz) (10kHz) (10kHz) (10kHz) (10kHz) (100kHz) (100kHz) 

Temperature 
faclor of 
permeability 

-30 to 20°C aw 
01020'C 
2010 55'C 
201070'C 

Curie temperature 

Saturation flux density 
H ~ 1194A/m (15 Oe) 

Remanence 

Coercivity 

Te 

Bms 

Br 

He 

(100kHz) (100kHz) 

X10 6 -0.5 10 2.0 -0.5 10 2.0 0 10 1.8 

'C 

G 

mT 

G 
mT 

Oe 
Aim 

-0.5 10 2.0 -0.5 10 2.0 0 10 1.8 

>130 

4100 

410 

1000 
100 

0.1 
8.0 

>130 

4200 

1350 
135 

0.1 
8.0 

>130 

4200 

420 

400 
40 

0.07 
5.6 

-0.5101.5 -1.5101.5 0102.0 
±7.5% 

-0.510 1.5 -0.5102.0 -0.5102.0 ±7.5% 

>120 >120 >115 >140 

4000 3200 4400 3700 

400 

900 
90 

0.09 
7.2 

320 

1000 
100 

0.034 
2.7 

440 

1200 
120 

0.035 
2.8 

370 

700 
70 

0.15 
12 

±10% 

±10% 

>140 

4000 

400 

650 
65 

0.09 
7.2 

±12.5% 

±12.5% 

>140 

4000 

400 

650 
65 

0.09 
7.2 

0102.5 

0102.5 

>130 

3500 

350 

SOD 
SO 

0.3 
24 

0.8102.0 
0.8102.0 
0.8102.0 
0.8102.0 

>130 

3600 

360 

950 
95 

0.4 
32 

0.5102.0 
0.5101.3 
0.5101.3 
0.5101.5 

>130 

3500 

350 

SOO 
80 

0.25 
20 

<0.8 <0.6 ~B 10-6 <0.8 
Hysteresis material constant .::m.::T------<.,-4-,-0---<.,-40,-----:.,-0.,-t :,---__ -,:-: ___ :-:::"':_2 ___ <"'1-,-.0 ___ <.,-0 . .,-4 ___ <.,-0.,-.4 ___ <.,-0"'.4 ___ <-::0-,-.4 ___ .,-.,-___ <_0_.~3 __ 

hw (50kHz) (10kHz) (10kHz) ~~~HZ) (10kHz) ~~~HZ) ~~~HZ) ~~%HZ) ~~%HZ) ~210MHZ) ~410MHZ) ~"5MHZ) 

<0.8 

Disaccommodation factor OF X10 <3 <3 <3 
(1 to 10 minutes) 

Resistivity Q-m 1 0.1 0.15 0.02 0.05 0.2 0.2 0.15 40 50 45 

Density gfcm3 4.8 4.8 4.9 4.9 4.9 5.0 4.S 4.S 4.S 4.5 4.6 4.5 

Material KS 

Practical frequency range, MHz 0.2 to 2.0 0.01 to O.S 0.D110 0.3 0.01100.3 <0.1 <0.2 <S <20 1 to 50 <200 

Initial permeab.ility J1tac 800±20% 1300±15% 2200±20% 2200±20% 4500:':~8% 3700±25% 2500±25% 2300±25% 290:':~8% 25±200/0 16 

Relative loss factor 

<13 

tan~/l'iae X1 0-6 ~i~MHZ) 
(1 MHz) 

Temperature 
factor of 
permeability 

-30 to 20°C allf 
01020'C 

X10 6 
Oto 2.5 
0102.5 
o to 2.5 

20 to 55'C 
20 10 70'C 

Curie temperature 

Saturation flux density 
H -1194A1m (15 Oe) 

Remanence 

Coercivity 

Te 

Bms 

Br 

He 

~B 

'C >200 

G 4000 

mT 400 

G 
mT 

Oe 
Aim 

1600 
160 

1.0 
SO 

10-6 <1.0 

<1.2 
(100kHz) 

0.3102.0 
0.5101.1 
0.5102.5 
0.3102.0 

>200 

4650 

465 

1000 
100 

0.45 
36 

<0.12 

<3.5 
(100kHz) 

0.4 to 1.2 
0.4 to 1.0 
0.4101.0 
0.4 to 1.0 

>130 

3900 

390 

450 
45 

0.15 
12 

<0.5 

<3.0 
(100kHz) 

-0.6100.6 
-0.6 to 0.6 

<4 
(100kHz) 
<20 
(100kHz) 

o to 2.5 

-2.5 to 0 

>150 >190 

3S00 4650 

3S0 465 

SOD 
SO 

0.3 
24 

<0.4 

1100 
110 

0.2 
15.9 

<0.6 

<12 
(100kHz) 

>200 

4600 

460 

1500 
150 

0.2 
15.9 

>230 >215 

for power supplies 
See Table below 

<2S 
(1MHz) 
<105 
(5MHz) 

<40 
(1MHz) 
<60 
(10MHz) 

-4.0 to 2.0 2.5 to 7.5 

o to 4.0 2.5 to 7.5 

>2S0 >350 

<150 
(10MHz) 
<300 
(30M Hz) 

5 to 15 

51015 

>450 

<150 
(50MHz) 
<250 
(100MHz) 

>500 

3300 3000(30:0e) 2600(SOOe) 2700(SOOe) 

330 300 260 270 
(238SAlm) (636SA/m) (636SA/m) 

2500 
250 

1.0 
SO 

2000 
200 

6.0 
477 

1500 
150 

14 
1110 

1650 
165 

15 
1190 

Hysteresis material constant -h,-o------<-5-0---<-6---<-2-5---<2-0---<-3-0------------------------------

(0.1 MHz) (0.1MHz) (0.1 MHz) (0.1 MHz) (50kHz) 

Disaccommodation factor OF X10 6 <12 <5 <2 <3 
(1 to 10 minutes) 

Res.istivity Q-m 4 25 

Density 9/cm 3 4.6 4.8 4.5 4.6 

Material characteristics for power supplies 
Material H7C1 H7C4 

Amplitude permeability ",a ,,25:':'.::C ____ --':'32,,0"'O--'m"'i"'n. ____ --"3:,,00"'0'-m=in'-. __ _ 
~~~~~O G (200mT) .:..60=-,'c:Cc:-___ ---=:32"'0,,0-'-m __ i __ n. __________ _ 

Power loss 
at 2000 G (200mT) 
sine wave 

Saturation flux density 
at 15 Oe (1194A/m) 

Remanence 

Coercivity 

8ms 

Br 

1OaoC 3200 min. 

25°C 

~~~~C kWrm3 

165 max. } 
115 max. at 25kHz 

155 max. 

120'C 

25°C Gauss 5100 
510 mT 

60°C Gauss 4500 
mT 450 

1 aooe Gauss 3900 
mT 390 

25°C Gauss 1170 
mT 117 

60'C Gauss SOD 
mT 80 

1 aooe Gauss 830 
mT 83 

Hce 25°C Oersted 0.15 
Aim 12 

60'C Oersled 0.10 
Aim 80 

100°C Oersted 0.10 
Aim 8.0 

:~~ } a. t 100kHz 
410 

500 

5100 
510 

4500 
450 

3900 
390 

950 
95 

650 
65 

550 
55 

0.18 
14 

0.13 
10 

0.11 
S.S 

<3 

10 6.5 

4.S 4.S 4.S 4.S 

EEM 1988 For manufacturers' sales offices, see yellow pages 

<30 <15 <20 

4.4 4.4 4.1 4.4 
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1850 CORES. MAGNETS. & FERRITES 1850 

FERRITE CORES 
for switching - mode power supplies 

PQCORES 
TDK PO cores are ferrite cores for switching power supplies which have 
the most appropriate shape for performing analysis of transformer iron 
and copper loss when used as a power supply transformer and driven at 
a high frequency. They are also appropriate for performing temperature 
rise and inductance analysis. 

Features 
• Cores for uses ranging from 50W to 1kW (100kHz); and employ the 

most appropriate shapes. 
• Installation volume and on-board installation area are reduced. 
• Pin equipped bobbins are employed to permit easy terminal handling. 
• Permit various safety standards to be easily maintained. 

Applications 
Inverter transformers and choke coils for switching power supplies. 

Type 
Dimensions in mm (inches) 

Material 
AL-value (J,<e) 

A B C (nH/N2) 

P020/16Z-12 20.5 (.80) 16.2 (.638) 14.0 (.55) 
H7Cl 3880 (1868) 
H7C4 3880 (1868) 

P020/20Z -12 20.5 (.80) 20.2 (.793) 14.0 (.55) 
H7Cl 3310 (1944) 
H7C4 3150 (1850) 

P026/20Z-12 26.5 (1.04) 20.2 (.793) 19.0 (.75) 
H7Cl 6170 (1920) 
H7C4 6170 (1920) 

P026/25Z -12 26.5 (1.04) 24.8 (.947) 19.0 (.75) 
H7Cl 5250 (1972) 
H7C4 5250 (1972) 

P032/20Z-12 32.0 (1.26) 20.6 (.809) 22.0 (.87) 
H7Cl 7310 (1896) 
H7C4 7310 (1896) 

P032/30Z-12 32.0 (1.26) 304 (1.19) 22.0 (.87) 
H7Cl 5140 (1898) 
H7C4 5140 (1898) 

P035/35Z-12 35.1 (1.38) 34.8 (1.37) 26.0 (1.02) 
H7Cl 4860 (1733) 
H7C4 4860 (1733) 

P040/40Z-12 40.5 (1.59) 39.8 (1.57) 28.0 (1.1) 
H7Cl 4300 (1738) 
H7C4 4300 (1738) 

P050/50Z-12 50.0 (1.97) 49.9 (1.97) 32.0 (1.26) 
H7Cl 6720 (1650) 
H7C4 6720 (1850) 

LP CORES 
LP cores are products developed for extremely thin. flat type switching 
power supplies. 

Features 
• Maximum installation height: LP23/8 12.7mm (0.5 inches). 

LP22/1317.78mm (0.7 inches). LP32/1317.78mm (0.7 inches). 
• Pin equipped bobbins are employed to permit easy terminal handling. 
• Allows various safety standards to be easily maintained. 

Applications 
Inverter transformers and choke coils for switching power supplies. 

A 

Type 
Dimensions in mm (inches) 

Material AL-value(pe) EllA Ae 
A B C (nHIN2) (cm-') (em') 

LP23/8 16.5 (.650) 8.7 (.343) 23.4 (.921) 
H7Cl 1600 (1795) 

14.1 0.313 
H7C4 1600 (1795) 

LP22/13 25.0 (.984) 12.9 (.508) 22.4 (.882) 
H7Cl 3500 (2008) 

7.21 0.679 
H7C4 3310 (1899) 

LP32/13 25.0 (.984) 12.9 (.508) 31.8 (1.252) H7C' 2750 (1989) 
9.09 0.703 

H7C4 2630 (1902) 

EC CORES 
These ferrite cores are designed based on IEC PUb.64? They are in wide 
use as cores for switching power supplies. 

Features 
• Center leg is ound making winding easy. 
• Winding area is large and permits the design of high output transformers. 

Applications 
Transformers and choke coils for switching power supplies. 

~
---- ------ § r----- ----., .. __ ..... 

,'- .... 
<: 

...--~ 

-'=::::= ::::::-=-~- , "'--" 
B C"'" 

Dimensions in mm (inches) AL-value EllA Ae Part No. 
A B C Material (nH/N2) (cm-') (em2) 

EC35 34.5 (1.36) 34.6 (1.36) 9.5 (.37) 
H7Cl 2400 + 25% 

9.18 
H7C4 2400 + 25% 

0.843 

EC41 40.6 (1.60) 39.0 (1.54) 11.6 (.46) 
H7Cl 3200 + 25% 

7.35 
H 7C4 3200 + 25% 

1.21 

EC52 52.2 (2.01) 48.4 (1.91) 13.4 (.53) 
H7Cl 4200 + 25% 

5.81 
H7C4 4200 + 25% 

1.80 

EC70 70.0 (2.76) 69.0 (2.72) 164 (.65) 
H7Cl 4800 ± 25% 

5.14 
H7C4 4800 + 25% 

2.79 

EC90 90.0 (3.54) 90.0 (3.54) 30.0 (1.18) 
H7Cl 6000 min. 
H7C4 5550 min. 

346 6.24 

EC120 120.0 (4.72) 101.0 (3.98)30.0 (1.18) 
H7Cl 6800 min. 
H7C4 6300 min. 

3.32 7.53 

• Dimensions of E core + I core 

EPC CORES 
EPC cores .are designed for thin (approximately 1 inch) power supply and 
have an installation height of 12 to 16mm, an elliptic center leg for easy 
winding. and 10 to 12 terminals for easy designing. 
High-performance power ferrite H7c4 employed in these cores enables a 
user to design a power supply for high frequency with less heat generation. 

Dimensions in mm (inches) 
Part No. ABC 

EPC13 13.2 (.52) 13.2 (.52) 4.6 (.18) 

EPC17 17.5 (.69) 17.1 (.67) 6.0 (.24) 

EPC19 19.0 (.75) 19.5 (.77) 6.0 (.24) 

EPC25 25.0 (.98) 25.0 (.98) 8.0 (.32) 

EPC27 27.0 (1.06) 32.0 (1.26) 8.0 (.32) 

EPC30 30.0 (1.18) 35.0 (1.38) 8.0 (.32) 

"200m!, 100°C 

Part No. Dimensions in mm (inches) 
ABC 

ETD34 34.2 (1.35) 34.6 (1.36) 10.88 (.43) 

ETD39 39.1 (154) 39.6 (1.56) 12.58 (.50) 

ETD44 44.0 (1.73) 44.6 (1.76) 14.9 (.59) 

ETD49 48.7 (1.92) 49.4 (1.94) 16.4 (.65) 

B 

AL-value' EllA Ae 
Material (nH/N2) (cm -') (em2) 

H7C4 870±25% 0.246 0.125 

H7C4 1150±25% 0.176 0.228 

H7C4 940+25% 0.203 0.227 

H7C4 1560±25% 0.128 0.464 

H7C4 1540±25% 0.134 0.546 

H7C4 1570±25% 0.132 0.610 

AL-value EllA Ae 
Material (nH/N2) (cm-') (cm2) 

H7Cl 2850+25% 
H7C4 2780±25% 

8.10 0.971 

H7Cl 3240+25% 
7.37 1.25 

H7C4 3150+25% 
H7Cl 4110±25% 
H7C4 4000+25% 

5.89 1.75 

H7Cl 4570+25% 
534 2.13 

H7C4 4440±25% 

A·1324 For manufacturers' sales .offices. see yellow pages EEM 1988 



1850 CORES, MAGNETS, & FERRITES 1850 

FERRITE MAGNETS 
TOK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: (312) 803·6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
OFFICE Phone (317) an0370 NEW YORK REGIONAL OFFICE Phone, (516) 6250100 LOS ANGELES REGIONAL OFFICE Phone, (213) 53%631 DETROIT DISTRICT OFFICE Phone (313) 353~9393 NEW 
JERSEY DISTRICT OFFICE Phone (201) 736~0023 HUNTSVILLE DISTRICT OFFICE Phone, (205) 539A551 GREENSBORO DISTRICT OFFICE Phone (919)292·0012 DALLAS DISTRICT OFFICE Phone (214) 
506~9800 SAN FRANCISCO DISTRICT OFFICE Phone: (408) 437-9585 TDK CORPORATION, TOKYO, JAPAN 

FERRI"FE MAGNETS 
TDK ferrite magnets are oxide magnets composed of iron oxide, 
barium, strontium and several other elements. TDK as the leading 
ferrite manufacturer has a widest choice of the material to meet 
every demand from High Br to High Hc. The folloWing reflects part 
ofjthe most popular shapes and dimensions. 
Wet pressed materials: FB4A, FB4B, FB4X, FB4H, FB4N, 

FB5N, FB5B,FB5H, FB5E 
Dry pressed materials: FB1, FB2, FB3B, FB3X, FB3K 

Material characteristics 

Material FB5N 

MMPA standard 

Res·idual magnetic Max. 4.500 {450} 
flux density Typical 4,400 {440} 
Br (G {mT}) 

Min. 4,300 {430} 

Coercive Max. 3,000 {239} 
sHC (Oe {kAlm}) Typical 2,850 {227} 

Min. 2,700 {215} 

Intrinsic coercive force Max. 3,030 {241} 
IHc (Oe {kA/m}) Typical 2,880 {229} 

Min. 2,730 {217} 

Maximum energy product Max. 4.7 
BHmax. (MG·Oe {kJ/m3}) Typical 4.5 {36} 

Min. 4.3 

Curie temperature (0C) 460 

Material composition SrO 
6Fe203 

Material FB4H 

MMPA standard Ceramic 7 

Residual magnetic Max. 3,800 {3BO} 
flux density Typical 3,700 {370} 
Br (G {mT}) 

Min. 3,600 {360} 

Coercive force Max. 3,600 {28B} 
SHC (Oe {kAlm}) Typical 3,450 {275} 

Min. 3,300 {263} 

Intrinsic coercive force Max. 4,400 {350} 
IHc (Oe {kA/m}) Typical 4,200 {334} 

Min. 4,000 {318} 

Maximum energy product Max. 3.5 
BHmax. (MG·Oe {kJ/m3}) Typical 3.25 {26} 

Min. 3.0 
Curie temperature (0C) 460 

Material composition SrO 
6Fe203 

FB5B 

4,300 {430} 

4,200 {420} 

4,100{410) 
3,450 {275} 

3,300 {263} 

3,150 {250} 
3,500 {278} 

3,350 {226} 

3,200 {255} 
4.5 

4.3 {34} 

4.1 

460 

SrO 
6 Fe203 

FB4N 

4,400 {440} 

4,300 {430} 

4,200 {420} 
2,500 {199} 

2,300 {1B3} 
2,100 {167} 
2,520 {201} 

2,320 {1B5} 
2,120 {169} 
4.6 

4.4 {35} 

4.2 

460 

SrO 
6Fe203 

FB5H FB5E FB4A 

Ceramic 5 
4,150 {415} 3,750 {375} 4,200 {420} 

4,050 {405} 3,650 {365} 4,100 {410) 

3.950 {395} 3.550 {355} 4.000 {400} 
3,800 {302} 3,550 {282} 2,400{191} 

3,650 {290} 3,400 {271) 2,200 {175} 

3,500 {278} 3,250 {259} 2,000 {159} 
4,200 {334} 5,000 {398} 2,420 {193} 

4,050 {334} 4,850 {3B6} 2,220 {177} 

3,900 {310} 4,700 {374} 2,020 {161} 
4.0 '3.3 4.2 

3.B{30) 3.1 j25} 4.0 {32} 

3.6 2.9 3.8 

450 450 450 

SrO SrO BaO 
6Fe203 6Fe203 6Fe203 

FB3B FB3X FB3K 

Ceramic 6 
3,700 {370} 3,900 {390} 3,150{315} 

3,550 {355} 3,750 {375} 3,000 {300} 

3,400 {340} 3,600 {360} 2,850 {285} 
3,200 {255} 3,100 {247} 2,950 {235} 

3,000 {239} 2,950 {235} 2,750 {219} 

2,BOO {223} 2,800 {223} 2,550 {203} 
3,650 {290} 3,200 {255} 3,650 {290} 

3,400 {271) 3,000 {239} 3,400 {271} 

3,150 {251} 2,BOO {223} 3,150{251} 
3.2 3.5 2.4 

3.0 {24) 3.2 {26} 21 {17} 

2.B 2.9 1.B 

460 460 460 

SrO SrO SrO 
6Fe203 6Fe203 6Fe203 
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FB4B FB4X 

Ceramic 8 
4.100 {410} 4,300 {430} 

4.000 {40O} 4,200 {42O} 

3,900 {390} 4.100 {41O} 
3,400 {271} 3,100.\247} 

3,200 {255} 2,950 {235} 

3,000 {239} 2,800 {223} 
3,550 {282} 3,200 {255} 

3,300 {263} 3,000 {239} 

3,050 {243} 2,BOO {223} 
4.1 4.4 

3.B{30} 4.2 {33} 

3.5 4.0 

460 460 

SrO SrO 
6Fe203 6Fe203 

FB2 FB1 

3,950 {395} 2,350 {235} 

3,850 {385} 2,200 {220} 

3,750 {375} 2,000 {200} 
2,200 {175} 2,000 {159} 

2,000 {159} 1,900{151) 

1,BOO {143} 1,800 {143} 
2,220 {177} 

2,020 {161} 3,500 {279} 

1,B20{145} 3,000 {239} 
3.7 1.2 

3.5 {2B} 1.1 {B.9} 

3.3 0.9 

450 450 

BaO·(SrO) BaO 
6Fe203 6Fe203 
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1850 CORES, MAGNETS, & FERRITES 

RARE EARTH COBALT MAGNETS 

RARE EARTH. COBALT MAGNETS· (REC MAGNETS) Characteristic distribution figure 

tT) (kG) REC!32A 

1.111 r-- r--REC-30 I 
REG-26A 

I 
1,010 r-- -REC-24 I 

J Demand for rare earth cobalt (REC) magnets has been increasing as 
that for smaller sized, higher efficient electronic equipment has never 
ceased to be active. TDK has a wide Choice of REC magnets, 
including 2-17 series ones, whose excellent temperature 
characteristics compare Alnico. The conveniently small, easy-to-use 
TDK REC Magnets include the highest performing REC-32A and REC-
30, REC-26A, REC-26, REC-24, REC-22, REC-22B and REC-1BB, all 
power-efficient and high-performing. 

@ REC-22B 

Applications 
Speakers, headphones, cartridges, microphones, printers, magnetic 
and optical disks, coreless motors, stepping motors, klystrons, 
magnetrons, isolators, circulators, various meters, noncontacting 
switches, sensors, watches, clocks, magnetic couplings, tools, 
magnetic medical instruments, etc: 

q 
w 
c 
ID 
U 
x 

~ 
~ 
0: 

0.9 9 

0.8 8 

REC-18B I I 
I 

REy-18 

6 7 8 

, , rEC-26 

I 

I 
I , 
I , REG-22 , 
I 
I REG-

~ 

I 

9 
Coercive torce (sHe) 

500 600 700 

Material characteristics 

1850 

I 

10 (kOel 

800 tkAlm) 

Series 2-17 [Sm2 (Co, Cu, Fe, Zr)17] Series 1-5 [SmCos] 

REC-32A REC-30 REC-26A REC-26 REC-24 REC-22 REC-22B REC-18B REC-20 REC-18 

(Magnetic characteristics) 

Residual (kG) 11 to 11.6 10.8 to 11.2 101010.8 10.21010.8 9.8 to 10.2 9.2 to 9.8 9.2 to 10.0 8.2 to 9.0 8.8 to 9.2 8.3 to 8.7 flux Br· 
density ITI 1.10 to 1.16 1.08 to 1.12 1.00 to 1.08 1.02 to 1.08 0.98101.02 0.92 to 0.98 0.92 to 1.00 0.82 to 0.90 0.88 to 0.92 0.83100.67 

sHe 1~~/e~1 7 to 9 6.0 to 6.8 7 to 9 8.4 to 10.0 6.0 to 6.8 7.8 to 9.4 7.0 to 8.6 6.4 to 8.0 8.5 to 9.0 7.5 to 8.5 

Coercive 
557.2 to 716.4 477.5 to 541.1 557.2 to 716.4 668.5 to 795.8 477.5 to 541.1 620.7 to 748.0 557.0 to 684.4 509.3 to 636.6 676.4 to 716.2 596.8 to 676.4 

force 
'He 

(kOe) 8 min 6.2 to 7.0 8 min. 10.0min. 6.2 to 7.0 10.0 min. 8.0 to 10.0 8.0 to 10.0 12.0 to 20.0 12.0 to 20.0 
IkA/ml 636.8 mon. 493.4 to 557.0 636.8 min. 795.8 min. 493.4 to 557.0 795.8 mono 636.6 to 795.8 636.6 to 795.8 954.9 to 1591.6954.9 to 1591.6 

Maximum 
1~7;.qi) ~~~~03~54 29 to 31 23 to 27 25 to 27 22 to 24 20 to 24 20 to 24 16 to 20 19 to 21 17 to 19 energy product 231 to 247 183t0215 192 to 224 175 to 191 159 to 191 159 to 191 127to159 151 to 167 135 to 151 (BH) max. 

(Physical characteristics) 

Curie °c 800 to 850 800 to 850 800 to 850 800 to 850 800 to 850 800 to 850 750 to 800 750 to 800 700 to 750 700 to 750 
temperature IKI 11073 to 11231 11 073 to 11231 11073 to 11231 11073 to 11231 11073 to 11231 11073 to 11231 11023 to 10731 11023 to 10731 1973 to 10231 1973 to 10231 

~Thermal CII lrc 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8Xl0 6 8XlO 6 8Xl0 6 8Xl0 6 6Xl0 6 6XlO 6 

expansion I1/KI 18XlO- 61 18Xl0-61 18XlO- 61 18Xl0-61 18Xl0-61 18XlO- 61 18Xl0-61 18Xl0-61 16Xl 0-61 16Xl0-61 

coeffi- IrC llXl0 6 llXl0 6 l1Xl0 6 llXl0 6 llXl0 6 llXl0 6 llXl0 6 l1Xl0 6 13Xl0 6 13Xl0 6 
cient CJ.. 11/KI 111Xl0-61 111Xl0-61 111Xl0-61 111Xl0-61 11 1X l0-61 111Xl0-61 111X1O-61 111Xl0-61 113Xl0-6 1 113X10-61 

Thermal (keal/mhr·°C) 10 10 10 10 10 10 10 10 11 11 conduc-- IW/mKI 1121 1121 1121 1121 1121 1121 1121 1121 1131 11 31 tlvity 

Specific (cal/g·°C) 8Xl0 2 8Xl0 2 8Xl0 2 8Xl0 2 8Xl0 2 8Xl0 2 8Xl0 2 8Xl0 2 9Xl0 2 9Xl0 2 
heat IJ/kg·KI 13351 13351 13351 13351 13351 13351 13351 13351 13771 13771 

Specific (Q-em) 8.6Xl0-5 8.6Xl0-5 8.6XlO-5 8.6Xl0-5 8.6Xl0-5 8.6Xl0-5 9.0Xl0-5 9.0XlO-5 5.3Xl0-5 5.3XlO-5 
resistivity 

Density tg/cm3) 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 8.3 to 8.5 8.2 to 8.4 8.2 to 8.4 8.1 to 8.3 8.1 to 8.3 

(Mechanical characteristics) 

Deflection (kgf/\r.m2) 
1?5X1081 !155X1081 

15 15 15 15 
1?5X1081 

15 18 
1?8X108 1 strength IN/m I 11.5X1081 115Xl081 115X1081 I 15X1081 11.5X1081 118X1081 

Com pres- (kgf/\r.m2) 82 82 82 
riXl081 riX1081 

82 82 82 102 
!,o02Xl081 sive 18Xl081 18XlOBI 18Xl081 18Xl0BI 18Xl 081 18Xl081 110X1081 strength IN/m I 

Tensile (kgf/\r.m2) (365XlO'l 
3.6 3.6 (:i65XlO'l 

3.6 3.6 (:i65XlO'l (:i65XlO'l 
4.1 4.1 

strength IN/m I 13.5X1071 13.5XlO'l 13·5Xl071 135Xl0'1 14Xl071 14X lO'I 

Young's (kgf/\r.m2) 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2Xl04 1.2X104 1.2Xl04 16Xl04 1.6Xl04 
modulus IN/m I 11.2X10" 1 11.2Xl01' 1 {1.2Xl0 '1 1 11.2Xl0 '1 1 11.2Xl01' 1 I1.2Xl0 " 1 I1.2Xl0"I I1.2Xl01' 1 11.6Xl0"1 11.6X10" 

Vickers (Hv) 500 to 600 500 to 600 500 to 600 500 to 600 500 to 600 500 to 600 500 to 600 500 to 600 450 to 500 450 to 500 hardness 

Tooling is available for various shapes and dimensions. Please contact TDK for further information. 
*C// is the value measured in the easy magnetization direction while C..L is the value measured in the direction vertical to the easy magnetization direction. 
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1850 CORES, MAGNETS, & FERRITES 1850 

MAGNETIC HEADS 

MINI MONOLITHIC HARD SLIDERS FOR HARD DISK 

DRIVES "~,, " 

~ " A small monolithic type head for use in magnetic disk devices. 
High density, high flux density Mn-Zn ferrite is used to satisfy the need for 
high density recording. This material has been developed through TOK's 
untiring efforts of ferrite development. 

Features 
• High flux density Mn-Zn ferrite (HR52). 
• Hole rate < 0.03 because of high density femte. 
• Ultra small head. 50% less In size than 'previous monolithic head 

sliders. 
• Excellent wear resistance. 

Applications 
Hard disk drives. 
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MINI COMPOSITE HEAD SLIDERS FOR HARD DISK 
DRIVES 
Features 
• Durable narrow track embeded in hard glass. 
• Asymmetrical configuration enables the use of outer portion of disk. 
• Improved durability by TOK original glass. 
Applications 
Hard disk drives. 

4.343 Dimensions in mm 

3.5 INCH FLOPPY DISK DRIVE MAGNETIC HEAD 
TOK's unique manufacturing process and newly developed construction 
compact high-capacity floppy disks technology have produced magnetic 
heads that can cope effectively with small, large capacity floppy disks. 
TOK's 1 MB and 1.6 MB high-density recording magnetic heads are very 
reliable. 

Features 
• Mn-Zn ferrite developed for high-density recording. 
• Track accuracy highly improved by TOK's unique mechanical 

technology. 
• Heads employ only glass bonding to ensure high workability in varied 

circumstances. 

Applications 
3.5 inch, 135TPI 1 MB, 1.6 MB, and 1.6/1 MB multiple use floppy disk 
drives. 

Basic characteristics (for 1 M B) Operating characteristics (for 1 MB) 

R/W mH 1.5±20% 
Output 

TrOD mVp-p 5 max.(1F) 
Inductance 

ER I'H 31 ±20% Tr79 mVp-p 1.2 min.(2F) 

R/W 11 39±20% Resolution % 68 min. 
DC resistance ER 

11 1.4±20% Overwrite dB -26 max. 

Resonant frequency kHz 450 min. 

5.25 INCH FLOPPY DISK DRIVE MAGNETIC HEAD 
These tunnel erase type heads (48 TPI, 96 TPI) are made of very dense 
Mn-Zn ferrite with TOK's ferrite technology and precision mechanical tech
nology developed over many years of experience. 

Features 
• High electromagnetic conversion characteristics provided by RIW core 

made of high-density Mn-Zn ferrite. 

5.25 INCH 48 TPI, FDD MAGNETIC HEAD 
Applications 
5.25 inch, 0.5 MB floppy disk drives. 

Basic characteristics Operating characteristics 

R/W mH 1.1 ±20% 
Output 

TrOD mVp-p 
Inductance 

ER I'H 10.0+20%. Tr39 mVp-p ---_.-
R/W (J 15.0±20% Resolution % 

DC reSistance ER 
(J 1.5±20% Overwrite dB 

Resonant frequency kHz 450 min. 

5.25 INCH 96 TPI, FDD MAGNETIC HEAD 
Applications 

20 max (IF) 
2.5 min. (2F) 
65 min. 
-28 max. 

5.25 inch, 1 MB, 1.6 MB, and 1.6/1 MB, multiple use floppy drives. 

Basic characteristics (for i M B) Operating characteristics (for 1 MB) 

R/W mH 1.0±20% 
Output 

TrOO mVp-p 7 max. (IF) 
Inductance 

ER I'H 7.0±20% Tr76 mVp-p 1.2 min. (2F) 

. R/W (J 20.0±20% Resolution % 65 min. 
DC reSls1ance ER 

(J 1.0±20% Overwrite dB -26 max. 

Resonant frequency kHz 500 min. 
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INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1l34, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells. 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. .A. 1 030 
Capacitors, Miniglossary .................. A·1 027 
Capacitors, Product Selection Guide . .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation,. Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ .A·1633 
IC Master. ....................................... .A. 1 718 . 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights,& Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Djrectories .... C·901 
Microwave Components, Product 

Selection Guide ............................ .A. 1 761 

Military Qualified Products List ........... B~ 1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................ .A. 2 05 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ...................... .A. 1 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 002042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



FERRITE MATERIALS for Telecommunication Applications 
AClnitial Relative loss Hysteresis Temperature Curle Electrical 

Material permeability factor loss coefficient temperature resistivity 
tanM~iac coefficient CipJX 10-6 

Iliac x 10-6 hlO (10kHz) (O-60oG) 
Tc(oG) 

1801F 1800±20% <4.5 
<30 0,5-2,0 >145 (100kHz) 

F-serles Mn-Zn low-loss ferrite;' 2oo1F 2000±20% <4,5 <15 0,5-1.5 >150 (100kHz) 

2300F 2300±20% <6,0 
<30 -0.5-2,0 >200 (100kHz) 

Super Neferrite low-loss ferrites 1000SFP 10oo±20% 1,1 (100kHz) <5 (30kHz) 0.4 (0 - 500G) >250 2,5 (500kHz) 

4000H 4OO0±20% <20 <20 -0.5-2,0 >140 (100kHz) 

6000H 6oo0±25% <20 <20 -0,5-2,0 >120 (100kHz) 
H-series Mn-Zn high-permeability ferrites 

<45 7000H 7oo0±20% (100kHz) <15 0-2,0 >110 

12001H 120oo±3O% <15 <25 0-2,0 >120 (10kHz) 

Note: Each type of matenal IS designated by a code number, which IS a combination of the AC Initial permeability and a letter represenllng the senes, 

FERRITE CORES for Industrial Applications 
B-Series 

Effective saturation Core loss AC initial magnetic flux Effective P.B(kWlm') Material permeability density coercivity 
Iliac B15 (mT) Hc(Alm) J=2SkHz 

[at 1200Almj B=2000 Gauss 

2500B 2S00±20% 490 15,9 
60°C: 90 

100°C: 130 

2500B2 2500 ± 20% 500 15.1 
60 o G: 120 

100°C: 70 

HBM 1500±20% 510 15,9 
600G: 170 

1000G: 135 

3100B 3100±20% 490 15.9 
60°C: 180 

100°C: 240 

SOOOB SOOO±20% 500 9,5 
600G: 80 

1000G: 110 

L-Series 
AC initial Hysteresis loss Temperature 

Material permeability Relative loss factor coefficient coefficient 

,uiac tano/~iac x 10-' hlO (50kHz) ap'rx 10-6 

(0-600G) 

10l 10±20% <1.8 2000 -150-150 (100 MHz) 

20l 20±20% . <1,1 
2000 -150-150 (50 MHz) 

40l 4O±20% <0,75 3000 3-18 (10MHz) 

50l 50±20% <0,5 
2000 2-12 (10MHz) 

100l 100±20% <1,0 1500 0-6 (10MHz) 

150l 150±20% <0,8 2000 2-8 (5MHz) 

250l 250±20% <0,9 
1000 0-5 (5 MHz) 

400l 4oo±20% <0,3 400 2-8 (1 MHz) 

601L 600±20% <0,5 200 3-10 (0,5MHz) 

700l 700±25% <0,6 250 0-7 (1 MHz) (30kHz) 

1400l 1400 ± 25% <1.4 800 0-6 (1 MHz) (10kHz) 

2000L 20oo±20% <1,2 
300 3-15 (O,SMHz) 

Ferrite materials for telecommunication applications (left); ferrite cores for switching power supplies, 

!type Rtype FOK type 

Curie temperature 
Tc(OC) 

>230 

>205 

>235 

>200 

>180 

Curie temperature 
Tc(OC) 

>500 

>500 

>400 

>400 

>350 

>350 

>320 

>140 

>160 

>140 

>110 

>100 

FPO type 
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e(O·m) 

2 

7 

0,5 

6 

0,05 

1.2 

0,08 

0,02 

Electrical 
resistivity 

e(O·m) 

1,3 

5 

0,5 

0,2 

0,2 

Electrical 
resistivity 

e (O·m) 

1 x 10' 

1 x 10' 

3x 10' 

3xl0s 

5xl03 

2xl03 

2x 10' 

2xl0' 

5xl0' 

1 xl07 

1 xl07 

1 xl0' 

Standard 
core shape 

Pot, toroid 

Pot 

Pot 

Pot 

Pot, toroid, EI 

Pot, toroid, EI 

Toroid, EI 

Pot, toroid, EI 

Standard core 
shape 

E,FPQ,ETD 

E, FPQ, FQK, ETD 

E, FQK, ER 

E 

E 

Standard core 
shape 

Bar, toroid 

Bar, toroid 

Pot, bar 

Pot, bar 

Pot, toroid 

Pot, bar 

Pot, toroid 

Pot, bar 

Pot, bar 

Bar, toroid 

Bar, toroid 

Various 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

NDK: When timing is critical 
. rely on the leader. 

Clock frequencies 
from 28 kHz to 70 MHz. 
Only from NDK 
Tiny tornado. NDK's 1300 Series 
Compact Crystal Clock Oscil
lators pack up to 70 MHz in a . 
package 0.52" on a side. That 
means you can pack higher 
frequency oscillators on a 
smaller board. They're perfect 
for high speed applications such 
as modems, computers and 
CAD/CAM workstations. And 
the 1300 Series offers the widest 
range of TTL and CMOS

Actual Size: 
0.52" square. 
Less real 
esta·te. Full 
frequency 
range. 

compatible oscillators 
you'll find. Enable/ 
disable is standard. 
Dual frequency output 
is an option. 

Think Small. These half-
size dock oscillators are ideal for 
rugged, high density 
board applications. 
Particularly portable 

instruments, PCs and "harsh 
environment" applications. 

Absolute quality control. Because 
we're the world's largest 

dock oscillators, microprocessor 
quartz crystals, standard 
crystal dock oscillators and crystal 
filters available. And most 

products are available 
right off the shelf 
from NDK's nation
wide network of 
stocking distributors. 

manufacturer of syn
thetic quartz crystals, 
we can establish and 
maintain absolute 
quality control. NDK 
unconditionally 
guarantees all of our 
crystal products to be 
free of impurities and 
defects. Thus, you 
can expect not only 
longer product life, 
but absolutely accu
rate frequencies over 

the fullNDK 

NDK 1300 Series: Broadest range of 
frequencies - 28 kHz to 70 MHz. Low 
power/low heat CMOS. Choice of TiL, 
CMOS or dual-compatibility. Rise and 
fan times (5, 7, 10 ns). Fan out (2 or 5 TTL 
gates). Sealed, grounded metal case js 
ideal for harsh environments. 

Free catqlog. Free 
samples. Contact 
us for our free 
catalog. And if 
you're designing 
or prototyping a 
system, ask for 
free evaluation 
samples. We'll get 
back with samples. 

product spectrum. 

NDK: Your single 
source. NDK offers 
the widest range 
of compact crystal 

Fast. Because at NDK, timing is 
everything. 

NDK America, Inc. 
20300 Stevens Creek Blvd., Suite 400 
Cupertino, California 95014-2210 

NDKcontrols every step Telephone: (408) 255-0831 
from growing our own Telex:. 352057 NDKCOLTD CPTO 
crystals, to manufacture F 
and testing. That's why ax: (408) 725-0369 

~"" •• " •• ND'. ~ 

2300 
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IlITiTTIl selection 
L!lilllJ gUide 

CRYSTALS 

crystals-2300 

I:;::;'· .' ... ';£.'.'?";" B');';;:f~"';;~'; .t;~;:r~~,;:~~;; l{ccij,~ .. :::i'2:,.~ .. c .. c 'ci c,",", .cc,cl"J:::' ,::"--t.cCC_'c':'c;, Icc·c .... ,'- ..... c. :~, .c.c .. c'cclc ... c.cccc ....• c. ::c.,cc<,:c' 
LcC'C'C.c... .c""ccc .. ,c<cc 

Anderson Electronics A'1337 a a a a 

Bliley Electric'§ A·1345 a a a 
----

Colorado Crystal' A·1355 a a a a 

Croven Crystals' A·1365 a a 

CTS Corporation'§ A·1366 a " a 
--

Electronic Research =--1 a 
---

Epson America§ A·1393 - a a a I 

Fox Electronics§ A'1397 a a a 
---r-----------

GTE Products A·1401 a a 
-- --- --------f------

HiQ/Uni-Power A·1478 a a a 
--

I ITT Components A·1404 a a 

McCoy Electronics'§ A-1406 I a 
--_ .. _- --~--+--~ ---~- -- 1------------_. --C--._ --

Micro Crystal/SMH A·1421 

I 

a a a 
._-

Monitor Products§ A·1426 a a a 

M-tron Industries'§ A·1428 
I 

a a I 
I 

Murata Erie' I A·1430 a a 

NDK America A·1432 
I 

a a 

Pletronics§ A·1447 a 

Raltron§ A·1453 a a 

SaRonix§ A·1458 a a a 

Seiko Instruments§' A·1464 a a a 

Standard Crystal'§ A·1469 a a a a 

--

Statek§ A·1470 a a a 

• Mil. Spec. §Surface Mounts 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1331 



fiTiTiil. selection 
LWlllI guide 

CRYSTAL FILTERS 

Fox 

Electronics A-t397 

Frequency 

Electronics· A-t398 

Frequency 

Selective 

Networks A-t400 

McCoy 

Electronics§- A-t406 

Microsonics* A-1425 

Monitor 

Products A-1426 

Murata Erie* A-1430 

NTK A-1438 

Technical 

Ceramics 

OPT/United 

Transformer* A-1479 

Sawtek" A-1463 

Vernitron A-1487 

- MIL Spec §Surfaoe Mount 

A·1332 

crystal filters-2300 

Telemetering 

Ladder; 

Ceramic 

Resonators 

Piezo-

ceramic 

filters; 

Resonators 

SAW; Low-loss 

Resonator 

Ceramic 

Resonators: 

Ladder 
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Austron .. A'I342 

sail 
Efralom' A'1344 

Bliley Electric§' A'1345 

Comclok A·1358 

Comstron A'1359 

Connor- A'1360 

Winfield§' 

CTS Corp.'§ A'1366 

Dale A'1388 

Electronics§ 

Damon§' A'1391 

Electronic 

Research A'1392 

Epson 

America A'1393 

Fox 

Electronics§' A'1397 

Frequency A'1398 

Electronics· 

Isotemp 

Research* A'1402 

In 

Components A'1404 

McCoy A'1406 

Electronics'§ 

MF Electronics'§ A'1418 

EEM 1988 
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Low phase 

Noise 

Atomic 

DCXO 

Synthesizers; 

Simulators 

Digitally 

Compensated 

Hybrid 

Clock 

Program-

mabie 

Frequency 

Standards; 

Atomic 

'\Timebeam 
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Microsonics* 

Monitor 

Products'§ 

M-tron 

Indstries§' 

Murata Erie 

Sawtek 

Seiko 

Instruments§' 

Spectrum 

Technology'§ 

Standard 

Crystal§ 

Statek§' 

Techtrol 

Cyclonetics' 

M463 

A'1464 

Vectron Labs:§ 

Xsis'§ A·1488 

Z-Communi-

cations§ M491 

• Mil. Spec, § Surface Mount 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

OSCILLATORS-SAW 
APPLICATIONS: • PHASE LOCK LOOPS • MILITARY 

• RADAR • TELEMETRY • COMMERCIAL 

• COMMUNICATIONS • FIBER OPTIC RECONSTITUTION • MIXING/LOCAL OSCILLATORS 

KEY FEATURES INCLUDE: 

• Operating Frequencies from 100 to 2.4 GHz • No Alignment Necessary 
• SAW (Surface Acoustic Wave) Stabilized • Good Frequency Stability 
• Low Phase Noise • Rugged Construction 
• Compact Size • Fixed Frequency or Voltage Controlled 

GENERAL SPECIFICATIONS: (Custom Requirements-see below') 

Parameters 
Operating Frequency 

Output Power 
Power Variation over Temp. 

Frequency Deviation with Temp. 

Spurious Outputs 
Harmonic 
Non-Harmonic 

Phase Noise 

Load Pulling 
Maximum VSWR = 2.0:1 

Operating Temperature 

Power Supply 

Power Supply Sensitivity 

Power Supply Rejection 
(to 100 KHz@ 25 mV pop) 

Packaging 

Size 

VCO TUNING CHARACTERISTICS: 

Performance Range 
100 MHz to 2.4 GHz 

o dBm to 13 dBm, 10 dBm typical 
± 1.5 dBm typical 

.04 (T-TREF)2 ppm max. 
TREF = 25°C nominal 

- 30 dBc, maximum 
- 60 dBc, maximum 

- 93 dBc/Hz to - 119 dBc/Hz 
@ 1 KHz offset 

<5 ppm 

O°C to 70°C typical 
- 55°C to + 100°C max. 

+ 15 ± 5% Vdc, 125 mA typical 
<2ppmlvolt 

- 60 dBc, maximum 

OIL, Flatpak 
connectorized available 

1.5" x 1.01" x .23" typical 
1.9" x 1 .25" x .40" maximum 

'CUSTOM OSCILLATOR DESIGNS: 
Tuning Range (~f) 

Tuning Voltage (~V) 

Tuning Port Impedance 

Modulation Bandwidth 

1 00 KHz to 1500 KHz 

o to 12 V typical 

2KD,min. 

To meet individual requirements, 
ALI can also provide: 
• Special Packaging techniques 
• Temperature compensation 

50 KHz to 500 KHz • Ovenized versions 
• Multiple outputs 
• Variation in performance levels 

@ ANDERSEN LABORATORIES 
Andersen Laboratories, Inc., 1280 Blue Hills Avenue, Bloomfield, CT 06002 Telephone (203) 242-0761/TWX 710-425-2390 

For manufacturers' sales offices, see yellow pages A·1335 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADCanalog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL a1goritbmic language 
AM amplitude modulation 
AND alogical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE autOlnatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby UN" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 

. EBCDIC extended binary coded decimal interchange 
code . 

EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsertide FET 
GPIB general purpose interface bus 
GPS global positiorting system 

H 
HF high frequency (3 to 30 MHz) 

mPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDe insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
!1F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (ttansistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLLphased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT progranunable unijunction ttansistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline Ie 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky ttansistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction ttansistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (at) alternating current 
V AN value added network 
V AR volt -ampere reactive 
VCR video cassette recorder 
VDC volts (at) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recogrtition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

y 
YlG yttrium iron garnet 

Z 
ZIF zero insertion force 
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ANDERSON ELECTRONICS, INC. 

All Quartz products and thick film networks are produced and 
assembled by Anderson to assure consistent good quality 

and provide dependable service. 

Crystals 
Custom designed to your exact specification in a 
wide selection of holders and expanded frequency 
range. 

Crystal Blanks 
Quartz Blanks plain or electroded to your speci
fications for frequency tolerance and T.C. 

Microprocessor Crystals 
Frequencies from 1.2288 MHz to 48.000 MHz in 
appropriate wire lead or plug in case. Third lead 
option available and a choice of tolerance. 

Clock Oscillators 
A complete selection of Oscillators are available for 
TTL, SCHOTTKY, CMOS, HCMOS, ECL, LSTTL, 
~80, & TO-5. Dual output and enable-disenable. 
The standard DIP is available with thru hole or sur
face mount and tolerances of your choice where 
applicable. 

PACK.60GE oonlNES 
A .515+ MAX 
B .300" 

PIN FUNCTION 

~ r----I 
~ 8 OUTPUT T r-...j f.- 14 vee '5VDC 

1 NO CONNECTION 
7 GROUND. CASE 

Custom Hybrid design and manufacturing 

New 
Minidip Crystal or Clock Oscillator package .500" 
square by .200 high thru hole or surface mount. 
Send for Data Sheets. 

PACKAGE CtiTlINES 

I~ 
1.-'--.. I~ 

~ ~ ~~~::'~~~ ,'-- -----1 c 200" MAX 

•• E 050,·005 I
' ....... , l!o- 0 .250" TYPIC .. AL 

, F 100" TYPICAL 

,~~~ __ : ~'~~lEADS .016 019" DIA 

E ____ ". __ GLASS STANDOFFS 

I! I 060" DIA BY 018" HIGH 

-.L S------.'T TYPICAL 

T r---l~ 
PIN FUNCTION 

NO CONNECTION 
GROUND. CASE 
OUTPUT 
vee 

Contact factory for your special requirements 

ANDERSON ELECTRONICS, INC. 
310 PENN STREET, P.O. BOX 89 
HOLLIDAYSBURG, PA 16648 

PHONE (814) 695-4428 TWX 510-691-2516 FAX 814 696-0403 

2300 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1337 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET -----------...... " ...... --.. -,. --------ORGANiZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty· 
five years ago to help people who specify, buy, 
or work with electronic products and equip· 
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi· 
pie products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer· 
ence cards that apply. 

There are thousands of EEM File Systems in every· 
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack· 
age." The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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--
~AT.T 

Electrical Characteristics 

Parameter 

Supply Voltage 

Supply Current (Frequency Dependent) 

Transition Times' 
Rise Time 
Fall Time 

TTL Output Voltage Levels (VDD = 4.5 V) 
Output Logic High' 
Output Logic Low' 

CMOS Output Voltage Levels (VDD = 4.5 V) 
Output Logic High2 
Output Logic Low2 

Specs for vexos Only 

Center Voltage3 

Absolute Frequency Pull Range 
Control Voltage Vc = 1.0 V 
Control Voltage Vc = 4.0 V 

Control Voltage Bandwidth 
(-3 dB, Vc = 2.50 V) 

Sensitivity at Vc = Va 

Notes: 

FREQUENCY CONTROL 

Symbol 

VDD 

IDD 

tr 
tf 

VOH 
VOL 

VOH 
VOL 

Va 

~f 

S-Type Crystal Oscillators 

Features 

• Small package - 6-pin DIP 

• Choice of lead configurations 

• VCXO or fixed frequency 

• Stability to 25 ppm 

• Frequencies to 35 MHz 

• TTL- or CMOS-compatible 

• Tristateable 

• High reliability 

• Phase jitter <200 ps 

• Choice of temperature ranges 

• Machine insertable 

Description 

The S:rype Crystal Oscillators are quartz-stabilized, TTLICMOS
compatible square wave generators. They are hermetically 
packaged in low-profile, ceramic 6-pin DIPs. Long-term reliability 
is expected to be better than 20 million hours MTBF. 

Minimum Maximum Unit 

4.50 5.50 V 

5 25 mA 

5 ns 
5 ns 

2.50 V 
0.50 V 

0.8 X VDD V 
0.2 X VDD V 

Typical 2.5 ±.5 V 

-50 ppm from f04 

+50 ppm from f04 

5 kHz 

60 180 ppmIV 

1. Figure 1 defines these parameters. Figure 2 illustrates the simulated five-gate MTTL load and operating conditions under which 
these parameters are measured. 

2. Figure 1 defines these parameters with a typical CMOS load of 15 pF. 
3. Va is the control voltage at which the output frequency is equal to the specified frequency fa, at 25 ±5°C ambient temperature. 
4. fa is defined as the specified oscillator output frequency. The absolute pull range in ppm is the minimum guaranteed output frequen

cy shift from fo over supply voltage, temperature, and aging variations. Vo is typically near 2.5 volts, but may vary depending on 
temperature, aging, power supply, and load variations. 

For additional information, contact your AT&T Account Manager, or call: 
D AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1339 
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FREQUENCY CONTROL 
S-Type Crystal Oscillators 

PIN 1 MARK ~ 

TYPE TJ' S 6 PIN CERAMIC DIP 

LEAD CONFIGURATIONS ' 
T THRU HOLE 
G GULL WING 
L L LEAD 
S SOLDER BUMP 
B BUTT LEAD 

OUTPUT TYPE --------..... 

STUGLA 
6.40 

• WE752 

~ CODE (SEE BELOW) 
.-- FREQUENCY 1 
.-- DATE: YEAR 1980 WEEK ® 

~' ' , I SYMMETRy3 (%) 

A 45/55 
B 40/60 

TEMP RANGE ('C) 
B -40 TO 90 
L -40 TO 85 
o 0 TO 90 
E 0 TO 85 
C 0 TO 70 

F FIXED 
U VCXO 

FT OR APR2 (PPM) 
C !25 

S SPECIAL F !32 
G !50 
H !100 

Notes: 
1. Frequency: Given in Hz, unless punctuated by " . ", then in MHz. 

Date Stamp: Year (last digit) Week Example: 701 
2. Frequency tolerance (FT) or absolute pull range (APR): 

For codes S_F ___ , non-VCXO, the frequency tolerance is the maximum frequency deviation, in 
ppm, from the specified output frequency, fa, including variations due to temperature, power supply, 
load, and aging. 
For codes S_U ___ , VCXO, the absolute pull range is the minimum guaranteed output fre-
quency shift from fa including variations due to temperature, power supply, load, and aging. 

3. Symmetry (%) = ON TIME/PERIOD with Vs = 1.4 for TTL or Vs = 2.5 for CMOS. 

Figure 1. Waveform Parameters Figure 2. MTTL Load and Operating Conditions 

- t f Voo =4.5 V 

+4.5 V OSCILLATOR 4 

ON TIME 

- PERIOD ~-

T A =25' !5'C 

+5.00 VDC 

1.20K 

* INCLUDES PROBE AND TEST JIG CAPACITANCE 
** 458E DIODES OR 1N914 DIODES 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A'1340 For manufacturers' sales offices, see yellow pages EEM 1988 
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AT8aT FREQUENCY CONTROL 

Pin Description 

Pin No. 

2 

3 

4 

5 

6 

Function 

VCXO Control 
or 

No Connection 

Tristate 

Ground 

Output 

TTUCMOS 

Voo 

S-Type Crystal Oscillators 

Description 

Control voltage (Ve) to modulate output frequency. 

Fixed-frequency oscillator. 

TTL logic low. TTL logic high or no connection enables output frequency switches 
output to high impedance state and disables output signal. 

Circuit and cover ground. 

Output waveform. 

TTL logic low provides waveform symmetry for CMOS. TTL logic high or no connec
tion provides waveform symmetry for TTL. For fa :5 12 MHz, TTL symmetry only is 
provided and this pin should be grounded for electrical isolation. 

Supply voltage, 5 V ± 10%. 

Figure 3. Pin Drawing 

PIN 1 
INDICATOR 

THRU-HOLE MOUNTING 

NOTE: 

GULL LEAD 

OTHER PIN CONFIGURATIONS MAY BE AVAILABLE ON REQUEST. 

For additional information, contact your AT&T Account Manager, or call: 
D AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1341 
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When time is critical, 
count on Austron. 

The fact is, customers have been counting on Austron for time determination and 
frequency control instruments and systems for over 20 years. Austron'sdesign and test 
capabilities have won us contracts ranging from feasibility studies through design, 
manufacturing, support,training and equipment updates. 

So if you're looking for a leading designer and subsystem manufacturer in time and 
frequency technology, look to Austron. When time is critical, count on Austron. 

OSCILLATORS 

Austron offers a complete family 
of high-precision, ovenized crystal 
oscillators. 

• up to 5 x 10- 11 /24 hours aging 

• Frequencies from 1 to 120 MHz 

• MIL-SPEC, JANTX, Radiation 
hardened 

• Custom engineering 

Call or write for more information. 

a:mD SMALL LIGHTWEIGHT 
Combines high stability with low power drain. Small, 

lightweight, plug·in package finds application whenever space 
is at a premium and performance cannot be compromised. 
OUTPUT FREQUENCY: 5 MHz (standard) 
SIZE: 1.25 x 1.75 x 3.25 inches 
AGING RATE: 5, 2, or 1 x 10- 9/24 hrs. after 72 hrs. continuous 

operation 
AMBIENT TEMPERATURE STABILITY: 

<2.5xl0- 8 from _20" to +65"C 

_DIGITAL APPLICATIONS 
Low profile, solid-state provides highly stable 1 MHz logic 

output for IC applications. Operates from a 5·volt power supply 
packaged with size, weight and stability performance in a con· 
figuration for the IC instrument deSigner. 
OUTPUT FREQUENCY: 1 MHz, TTL logic 
SIZE: 1.25x 1.75 x 3.25 inches 
AGING RATE: 10, 5, 2 or 1 x 10- 9/24 hrs. after 72 hrs. 

continuous operation 
AMBIENT TEMPERATURE STABILITY: 

<2xlO- 8 fromO" to +55"C 

_EXTREMELY LOW POWER 
Specifically designed for undersea applications where high 

stability and minimal power drain are of prime importance. 
OUTPUT FREQUENCY: 5 MHz 
SIZE: Cylinder, 2" diameter, 5.5" length 
AGING RATE: 

3 x 10 - 9/24 hrs. after 72 hrs. continuous operation 
1 x 10 - 9/24 hrs. after 30 days. 

AMBIENT TEMPERATURE STABILITY: 
<5xl0- 9 from -2' to +25'C 
(NOTE: Higher temperature models available) 

mVERSATILITY 
Compact, rugged and designed for a wide range of applica

tions. Available in many different frequencies, input voltages 
and mechanical configurations. 
OUTPUT FREQUENCY: 1 MHz through 10 MHz 
SIZE: 2.27 x 2.14 x 4 inches 
AGING RATE: 5, 2 or 1 x 10 - 9/24 hrs. after 72 hrs. continuous 

operation 
AMBIENT TEMPERATURE STABILITY: 

<2x 10- 8 from _20" to +65"C 

lIfE! LOW PHASE NOISE 
Features extremely low phase noise performance. 

OUTPUT FREQUENCY: 5 or 10 MHz 
PHASE NOISE (1 Hz BW): 

135 dB, 10 Hz 155 dB, 100 Hz 160 dB, 1 kHz 

IIIm]ULTRA HIGH STABILITY 
Very rugged, high precision developed for use in satellite 

navigation systems. Required whenever system applications 
demand a precise time base or frequency reference. Ultimate 
aging of 5 x 10 -ll/day, low phase noise and 5 MHz standard 
frequency. 
OUTPUT FREQUENCY: 5 MHz (standard) 
SIZE: 2.37x3.18x5 inches 
AGING RATE: 

5x 10- 1°/24 hrs. after 24 hours operation; 
1 x 10- 10/24 hrs. after 30 days operation 

AMBIENT TEMPERATURE STABILITY: 
<2xlO- 9 from _40" to +60"C 
<5x 10 -10 from 0" to + 50" C 
(Ultimate drift is typically 5 x 10 -11 after 90 days 

operation.) 

IIfZ!J HIGHER FREQUENCY 
The latest addition to the Austron family, 1170 Series VHF, 

includes several units in the range of 35 MHz to 120 MHz. 
CALL FOR DETAILED INFORMATION AND AVAILABILITY. o AU8TRON,'NC P.O. BOX 14766 AUSTIN, TEXAS 78761 

(512) 251·2313, TWX: 910/874·1356 • FAX: (512) 251·9685 

2300 

A'1342 For manufacturers' sales offices, see yellow pages EEM 1988 
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TIMING & FREQUENCY 
INSTRUMENTS 

Austron manufactures a full line of instruments for 
precise management of time and frequency. 

2100/2100F LORAN·C RECEIVER/MONITOR 
Austron receivers are microprocessor-based, automatic acquisition and tracking 

receivers that utilize the LORAN-C groundwave to provide a traceable reference for 
time epoch determination, frequency management, calibration and control. These 
receivers provide time accuracy to one microsecond and frequency accuracy to 
parts in 1012. 

2110 DISCIPLINED FREQUENCY STANDARD 
A state-of-the'art, microprocessor controlled system that automatically locks the 

frequency of its preciSion ovenized crystal oscillator to that of an externally applied 
reference having superior long-term stability. Uses a third-order servo technique to 
correct the frequency offset and aging of the internal oscillator. If the external 
reference is removed or fails, the 2110 will continue. to apply corrections and will 
typically limit the frequency offset to parts in 1012 for several days following the 
reference loss. 

1295D DISTRIBUTION AMPLIFIER 
Provides the necessary noise immunity and drive capability to interface a local 

frequency standard to other equipment at distances up to 1000 feet. Four standard 
frequencies can be accommodated (10, 5, 1 and 0.1 MHz). For other frequencies 
consult factory. Input frequencies and number of outputs for each frequency are 
customer specified to provide a more cost effective system. Single frequency units 
can have up to 40 individual outputs, while units with 2 to 4 frequency inputs will 
have four or more outputs for each input. 

1210D SERIES PORTABLE CLOCKS 
Compact, self-contained, self-powered time references providing stable time out

puts at several pulse and sinusoidal frequencies with a digital time-of-day display. 

TIME CODE INSTRUMENTATION 
A complete line of instruments from basic generators and readers to full comple

ment tape search and control units. Available for bench, panel, rack or portable. All 
standard IRIG, XR3 and NASA codes are available to give these instruments the 
flexibility to meet any system requirement. 

"'i·~ii:@·1 
Complete systems for generation, management and distribution of precise time 

and/or frequency. Austron engineering has led to such sophisticated secure com
munication frequency control sets as AN/GSQ-174, AN/GSQ-183 and AN/GSQ-215. 

AUSTRON 2100 

AUSTRON 2110 

AUSTRON 12950 

AUSTRON 12100 

AUSTRON 8152 

Time and Frequency Receivers, Disciplined Stan
dards, Distribution Amplifiers, Time Code 
Generators and Readers and all ancillary equip
ment along with Austron Engineering ... put us to 
work, for you. 

0' AU8TRON, INC p.o. BOX 14766 AUSTIN, TEXAS 78761 
(512) 251·2313 • TWX: 910/874·1356· FAX: (512) 251-9685 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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FRK FRS-N M-3100 M-I00 

MODEL MFS MODEL MRT MODEL TS-I05A 
ATOMIC OSCILLATOR TEST SET MODULAR FREQUENCY SYSTEM RUBIDIUM FREQUENCY STANDARD 

EFRATOM is the recognized world leader in precision 
time and frequency systems for military/aerospace 
and commercial applications. Utilizing state-of-the-art 
atomic oscillator technology, EFRATOM has con
ceived and developed a family of time and frequency 
references that find valuable application in radio navi
gation, geophysical survey positioning systems, satel
lite tracking and control, communication systems em
ploying PCM and spread spectrum techniques and 
standard time and interval generation and transfer. 

EFRATOM's Model M-3100 is the world's smallest 
military atomic oscillator measuring just 3.25 in x 
3.25 in x 4.5 in (83 mm x 83 mm x 114 mm), yet this 
instrument has excellent long term stability and fast 
warm-up performance. Developed specifically for 
military use, the Model M-100 and M-3100 rubidium 
oscillators are radiation hardened and offer unpar-

ailed performance in the toughest of airborne and 
ground environments. 

EFRATOM also offers a modular line of frequency 
components, Model MFSin a 19 inch rack, permitting 
the user to configure unique time and frequency sys
tems including GPS and Omega calibration. 

Complimentary to its range of precision oscillators, 
EFRATOM offers the Model MRT ultra-stable atomic 
frequency standard for laboratory and field calibra
tion. More recently, EFRATOM introduced its Atomic 
Oscillator Test Set, Model TS-105A, for frequency 
stability (Allan Variance) measurements. 

BALL's scientists, in conjunction with NBS, have devel
oped a Compact Passive Hydrogen Maser forcommer
cial production (not pictured above, but specified 
below). 

MODEL FRS-N FRK-L ! FRK-H MRT-L ! MRT-H M-l00 M-3100 GPHM 
Output Frequency 10 MHz 10 MHz 2eal0·5;1;0.1 MHz 10 MHz 10 MHz 5 MHz 
Long Term Drift/mo 5xl0 -11 4xl0 -11 !txl 0 -11 4xl0 -11 !lxl0-11 6xl0-11 /Opt. lxl0- 11 3xl0 -11 <lxl0:-15/di!Y 
ShortTerm (100s) 5xl0 -12 3xl0 -12 !lxl0- 12 3xl0 - 12 ! 1 xl 0 - 12 3xl0 -12 4xl0 -12 2xl0 -13 

Phase Noise -110 db >120 dB (100 Hz) >145 dB (1 KHz) > 120 dB @ 100 Hz >140 dB@100 Hz -113 dB (1Hz) 
(1 Hz BW) SSB (100 Hz) from carrier > 135 dB @ 1 KHz > 150 dB @ 1 KHz -155 dB 

Low Noise Ootion 155 dB 100 Hz) (2100 Hzl 
Warm-Up 4 min/lxl0- 9 <10 minutes for 2xl0 -10 * <1 0 min to 2xl0-1O <2.5 min to Sxl0- 1O -24 Hrs 
Operations -S5°G to - 25°G to + 65°G -10oG to +50oG - 55°G to + 5soG - 55°G to + 71 °G 
Temperature +65°G Base Plate Ambient Ambient Ambient DOG to +SooC 

(+ 68°G Base Plate) (+ BooG Base Plate) 
Power at 25°G lOW 22VDG to 32VDG/13W 110/220 VAG/SOW 22.5 to 32 VDG/18W 22 to 32 VDG/15W ~70W 
Dimensions 2x3x4 inches -4x4x4.5 inches 6x9x16 inches -4x4x4.8 inches 3.25x3.25x4.S in. 19x1 0.5x24 in. 
Weight. 1.2 Ibs. 2.91bs 271bs 4 Ibs <2.3Ibs -701bs 

*5 min warm-up available 

EFRATOM 
USAI3 Parker, Irvine, CA 92718lTelephone 7141770-5000ITelex 68-5635 

A·1344 

W. GermanylAM Per/acher Frost-18610-8000 Muenchen 90lPhone (089) 6480591Telex 529701 
EuropelShaftesbury House, 20122 Ty/ney Rd. Bromley, Kent,BR/2RL, Eng/andITe/e: 44-1-290-1190ITelex: 896330 

For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 
first I name in frequency control 

110 (2_7.9J1 
MAX ~ 

~I-I 
N26F519 

4.000 
[101.60J 

MAX 

I 
I 

1~1 
060 r 

[1.52J 

680 [17.27] 
MAX 

MAX. 

Bliley Oven Controlled Crystal 
Oscillators provide excellent 
frequency stability and time 
base reference, with a 
compatible phase noise level. 

~ 2.045 [51.94J --~ 
I MAX. I --, 

I 
2.045 

[51.94] 
MAX. 

'------" ~-
PIN CONNECTIONS 

(STD. OCTAL PLUG) 

1 - +24 VDe 
7 - OUTPUT 
8 - GND. 
2,3,4,5,6, - NC 

Oven Controlled (OCXO) 

160 [4.06J DIA. 
4 PLACES 

N18C 3.500 

[881·90J4.530 

[115.06J 
MAX. 

4r • 1 
t2800 [7~'2J-j-':J 

r----- 2.330 [59.,18] --1 
I MAX I 

* 
[15.88J 

MAX. 

-T 
I 

2.200 [55.88J 
MAX. ,-$-,-$-, l' -@- -@- -@-

, , , 
<=p'----""P 

110 [2.79)J 
MAX. 

N26F560 
4.000 

[101.60J 
MAX. 

1~ I r .680 [17.27] 
MAX. 

.060 
[1.52J 
MAX. 

~ 2.045 [51.94] ~ 
I MAX. I 

I 
2.045 

. [51.94} 
MAX 

'--------" ~ 
PIN CONNECTIONS 

(STD, OCTAL PLUG) 

1 - +24 VDC 
7 - OUTPUT 
8 - GND. 
2,3,4,5,6, - NC 

N26F560 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

For further information call (814) 838-3571 or TWX 510-696~6886. FAX 814-833-2712 
BLiLEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS -stitu( 
first name in frequency I control 

BULEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS are designed to integrate the characteristics 
of high quality coldweld sealed crystals with temperature compensated circuitry to achieve improved frequency stabili
ty without temperature control and low aging to assure long term reliability . 

D9A 

-~- -~- I 
[0 c=J 0] 2.000 [50.80J 

-~- -~- ~ 
I ~ ~I 
~ 2.000 [50.80J ----I 

r #6-32UNC-2A 
4 PLACES 

~+ n 
3.000 [76.20J 

'-'----+ ---,-,,+' J 
Digitally Compensated 
(DCXO) 
Frequency: 

Frequency Stability: 

Aging: 

Output: 

5 MHz and 10 MHz standard; 
10 KHz to 20 MHz optional 

±5 X 10 - 80°C to +60°C 

3 X 10 - 9/day standard; 
1 x 10 - 9/day optional 

High Speed CMOS standard; 
Sine Wave and TTL optional 

Frequency Adjustment: ± 3 x 10 - 6 minimum by 

Power Supply: 

Mounting: 

Size: 

multi-turn trimmer 

+15 Vdc ±10%, 30 rnA typical 
Fixed voltage between +12 Vdc 
and + 24 Vdc optional 

Four #6-32 Studs 

3" x 2" x 2" 

T26A 

.550 
[1J.97] 

~ (7.62J MAX. 

,-r-
L.030 [0.76] II 

--11-- .040 
[1.02J 

DIA. 

[~~gJLt=- 2°<~I~'94J =1 r -+CA;-;;O~ ~D~ 1 
2.045 I I 1.400 

[51.94] I I [35.56] 

MAX. I I J U -$"E~_ ~U,*-
Temperature Compensated 
(TCXO) 

TTL LOGIC OUTPUT: "0": + O.4V MAX., "1": + 2.4V MIN., 
Tr & Tf: 12 NS MAX., SYMMETRY: 60/40, LOAD: 10 TTL GATES. 

FREQ. ADJUST. RANGE: ±5 x 10- 6 MIN. AGING RATE: 1 x 10- 6IYR. 

SUPPLY REQUIREMENTS: 
+12VDC ±10% REG. AGING RATE: 1 x 10- 6/YR. 

Options available: 
• CMOS logic output from 1 Hz: 20 MHz 
• Sine Wave & TTL logic output from 20 MHz - 100 MHz 
• Other Supply Voltages 

For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PI=NNSYLVANIA 16508 

CRYSTAL OSCILLATORS 
first I name in frequency control Voltage Controlled (VCXO) 

BULEY VOLTAGE CONTROLLED CRYSTAL OSCILLATORS combine inherent crystal stability and voltage controlled 
frequency deviation in a single solid state device. 

G r ----, --T 
500 [1270] 

1625 ~ 
[4'27] , 000 

MAX [25.40] 

~ L ---~~ 

I I 1040 I 
[12.70J DIA 209 _ 900 [2266] 

500 _-1---1 [, 02] ~ 
f.4AX. [5 31] 1 e25 [41 27J ------1 

PIN CONNECTIONS 

1. GND. -': RF REWRN 
2. VOLTAGE CONTROL 
J. +VDC 
4. DSC. OUTPUT 

Frequency Range: 
Frequency Stability: 

Operating Temperature 

MAX. 

32 KHz to 20 MHz 

±.0015% 

Range: O°C to +70 oC 
Frequency Deviation: ± .004% minimum 

Linearity: ± 20% maximum 
Modulation Voltage: +1V to +4V 
Transfer Function: 

Output: 
Supply Voltage: 
Mounting: 

Size: 

Options: 

positive 

TTL compatible 
+5 Vdc ±5% 
PC board mount using 4 
terminals 

1.625" x 1.625" x .500" 
maximum 

High Speed CMOS Output 

Frequency Range: 

m·78' 

3'2 
[7.92] I 

,--
I 

1.500 
[38.'0] 

Ll 
~-

[11.18] 
MAX. 
alA 

t 040 
[1.02] 

DIA. 

1.6!S5 
[42.004J 

#4-40UNC-2A 
4 STUDS 

2.625 

-12 VOC .--i[66.68] 

,

_' 0 ,°
1 

I' [i60~:] 
I 

MAX 

INPUT U *_ 0 -* _ --1 
150 ~ 2031 [5159] MAX ~~--

[3.8'] 
MAX. 

• Center frequency range from 1 to 100 MHz. 
• Standard design parameters are based on operation with - 12 Vdc; 

25 rnA supply. Other voltages may be specified as a custom option. 
• Standard output is Sine Wave, typical IV rms into 1000 ohms or .25V 

rms into 50 ohms. 
• Mechar,ical trim is provided for center frequency adjustment. 
• Typical modulation voltage is ± 5V with a modulating input impedance 

of 10K ohms and modulation rate from DC to 20 kHz. 
• linearity: ± 1 % to ± 50,1, dependent upon frequency deviation. 

Output: Temperature 
Compensated 
Voltage Controlled 

4 MHz to 20 MHz 
Frequency Stability: 

TTL 
Aging: 

(TCVCXO) 

T9E 

EEM 1988 

± 1 x 10 - 6 at any control 
voltage 

Operating Temperature 
Range: 

OOC to + 60°C 
Electrical Frequency Control: 

a) Control Voltage: 
o to + 10V 

b) Range: 
± 10 ppm to ± 15 ppm 

c) Input Impedance: 
2K ohms minimum 

1 x 10- 6/year typical 
Supply Voltages: 

+5 Vdc ±5% and 
+ 12 Vdc ± 5% required 

Case Size: 
2.00" x 3.00" x 0.75" nominal 

Options: 
• High Speed CMOS (HCMOS) 
• Sine Wave output & higher 

frequencies with a larger case size 
• Other supply voltages 
• Other case sizes 

For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRY~TAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEWBOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTAL OSCILLATORS 

2300 

I 
-S~'/eI( 

General Purpose-Clock Oscillators first name in frequency I control 

DESIGNED WITH PRIMARY EMPHASIS ON QUALITY - BACKED UP BY TOP TECHNOLOGY 

C15J C3A 

~-f,o 
[13.46] 

L MAX 

1 
190 [ ) [1i8,o9] 

[4.83]1 MAX. 

312 [7.92] t 
~I-.o.o [1.02] DIA. 

U U f 
'-11-.040 [1.02] OIA. 

t 1.530 [Je.etl] J .I--1JO [ 1.625, [41.28] -----t 
MAX, [3.30J MAX. _ I r· "" -- '-._' I 

-I!::J1 ----. I -@---0 

I 
I 1.025 12 3

1 .900 [26.04J 
1.530 [22,86] MAX 1 4 

[38.86] 14 3 12 L -0 ----- 0 
MAX. L_-0 - 0 - 0 -

1 - OUTPUT 
2 - +~ VDC 
3 - NEG. OSC. .t CASE GND. 
4 - N.C. (OPT. 5 TO 1~ VDC) 

1 - NEG. OSC . .t: RF "GND 
2 .- N.C. 
3 - +5 VDC 
4 - OUTPUT 

020 Cl6A .200 C8A 
[0.51]~R-._I[5.08] ~----.l MAX. MAX. 160:l .370 [9.40J 

! ---------r [4.06] L MAX. 

260 --<I-- .018 ,- II --r 
[6.60] [0.46J --·11-...... 025 [0.64J OIA 

DIA . 

1 ..... N.C. 
7 ..... GROUND 
B ..... OUTPUT 

14-+5VDC 
(14 PIN DIP 

COMPATIBLE) 

1,5,10 ..... N.C. 
1 ..... GROUND 
8 - OUTPUT 

14 ..... +5 VDC 
(14 PIN DIP 

COMPATIBLE) 

Cl9A .195 

~--.l[4.951 
L MAX. 

! 
.200 T:.i1--.01 8 

[5.08J [0.46] 
01A 

1 ..... N.C. 
1 ..... GROUND 
8 - OUTPUT 

14 ..... +5 VDC 
(14 PIN DIP 

COMPAllBLE) 

'(CASE DESIG~ INCORPORATES A~ ALL METAL RESISTANCE - WELD HERMETIC SEAL ENCLOSURE. I 

GENERAL SPECI FICATIONS 
SUPPLY: +5 VDC 
OUTPUT: TTL LOGIC "1" + 2.4 V MI~., LOGIC "0" +0.4 V MAX. 

SYMMETRY: 60/40 DUTY CYCLE WORST CASE 

LOAD: 10 TTL GATES 

SINE WAVE: 0.7 VRMS(1000 n. LOADI,800kHz - 25 MHz 

0.2 VRMS (50 n. LOADI, 1 - 150 MHz 

CUSTOM OPTIONS AVAILABLE: CMOS LOGIC, COMPLEMENTARY OUTPUTS, DUAL-FREQUENCY OUTPUTS 

FREQUENCY ADJUSTMENT: ELECTRICAL OR MECHANICAL AVAILABLE ON C15J AS A CUSTOM OPTION 

HERMETIC ENCLOSURES: C15J, C3A AND C79A 

For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 orTWX 510-696-6886. FAX 814-833-2712 
BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

-Sli~ CRYSTALS 
first I name in frequency control 

General Purpose and Mil-Spec. 
Holder options include Mil-Spec. resistance-weld seal (BR Series) or solder seal (BH & BX Series). 

1 725 -I 402 I 1 
r----~ r-1 BR2~-~'lI~61 

.326 [8.28] +----1 
MAX. OIA. I I ~~ 

GROUNDING CASE TO MAX 

LEAO 2 1 
BR6W / BH6W-iMAX. J[ _ ... -"+AX. 

~_M U~I d\i 
.500 [12.70J MIN. 

--j .535 f-- OR SPECIFY 

1 I .. 500 [1~'7. OJ MIN. ----------r 017 OR SiEC'FY 

.500 [12.70) MIN. I [0.43] ___ ~ 1 ri,6~? r 
OR SPECIFY ,640 DIA. MAX 

_ ~ BR4W [1~A2:J --1 1--192 [468} r--y~"l 

J .486 [12.34J L030 --~-t [[1~0:5JI ~BR1~~StJ] 
l .757 [19-.23J MAX. I [ODi;J .500 [12.70J MIN. (-~ ._ ~)~~·iB:d4.65J .50.0 [12.70] MIN. 1_ ~ OR SPECIFY I I MAX. OR SPECIFY 

( I I)"-------T [~~;J __ ......l --, :OO~;J _~l 
-01 --- °1 ~35~~~94J alA. ~275 [<.99J SPECIFY BR2 I BXP FOR alA. -I I '.148 [3.76J 

_ _ ~ <> .040 [1.02] DIA. PLUG-IN r--
PINS APPRDX .. 238 [6.05J 320 -t-- --------J 

SPECIFY BR6 I BH6A FOR 
.050 [1.27J DIA. PLUG-IN 
PINS APPROX .. 238 [6.05J 
LONG 

--1 576 [14.63J I--
I MAX. 1_--.1 
(-.b 6-) .240 [6.10J 

I I MAX. 

LONG. (8.13] I'~ I __ ~ 
MAX. ~-

~ 
I r --I.T37 [3.48J 

MAX. 

./_1 

INTERNAL CONNECTIONS 

I -
2 -
3 -

---T 
NOTE (ALL HOLDERS, EXCEPT BR3): A THIRD TOP LEAD, FOR MECHANICAL 

AND/OR ELECTRICAL GROUND CONNECTION, IS AVAILABLE. 

BRS/BHS 
BR4W 

& 
BR2/BX 

BR1W 

EEM 1988 

3 3 5 

± .002 ± .0025 ± .003 ± .005 

2 

ALL FREQUENCY TOLERANCES INCLUDE INITIAL CALIBRATION AT + 25°C. 
AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT + B5°C AND DRIVE LEVELS AS INDICATED. 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BLILEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 

2300 

1$/"1#( 
Coldweld Vacuum Sealed 
Transistor Case Styles 

first name in frequency I control 

Unmatched performance during extreme shock and vibration combined with superior aging and high reliability have 
firmly established this style as first choice in advanced military and space systems. Ease of mounting and moderate 
cost also attract quality commercial usage. 

r-- 720 ['B29]~ SPECIFYBK2 FOR 

, ~~. MAX. DIA. 040 [102] DIA PLUG-IN I PINS APPROX .281 [7.14] 

[,i'tB] BK2W LONG 
MAX 

L -------:T 
018 500 (1270) MIN 

[046J n 0 OR SPECIFY 
OIA U • 

BK3 

LOCATION OF TAB 
IS OPTIONAL 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

1 - CRYSTAL 
4 - GROUND 
5 - CRYSTAL 
7 - NC 

±.OO15 i.002 ±.0025 

INTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

1 - CRYSTAL 
3 - NC 
4 - GROUND 
5 - CRYSTAL 
7 - NC 

±.003 

For manufacturers' sales offices, see yellow pages 
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INTERNAL CONNECTIONS 

1 - CRYSTAL 
2 - NC 
3 CRYSTAL 

1.0 

0.5 

EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BULEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

-S(ihl( CRYSTALS 
first I name in frequency control 

Coldweld Vacuum Sealed 
Although similar in appearance and configuration to a commonly used solder-sealed counterpart, Bliley's BA series 
features unexcelled process cleanliness and flux-free sealing in vacuum to minimize contamination. Improved ag
ing and reliability result ata modest cost premium. The data following is suggested for general guidance. Superior 
performance in temperature stability and aging can be provided if required . 

r ·69S [17.65]-----1 
MAX I 

BA6, 
BA4, 

& 
BA2 

BA2 

BA6 
I 

775 [19.69] 
MAX 

I----j-- .290 
I I [737] 

MAX. 

±.002 

I . 535 [13,59J I 
MAX. -1 

11.207 

BA4 640 [16.25J 0':;:' MAX 

-~ 
040 [1.02] 238 [6.05] 

PLUG-IN 

l .595 [15.11J t--
MAX. ~_--.--L 

EEJjI I .265 
-0-0- [6.73] 

I I MAX. 
~-~T 

±.0025 ±.004 

SPECIFY BA4W FOR 
.017 [0.43] OIA. WIRE 
LEADS .500 [12.70J MIN 
LENGTH OR SPECIFY 

At 

395 --j------------

[1~~;.]~ I Ii 
BA2 .530 Jl~46] 

.040 [1.02J ' , ~'05] 
DIA. PLUG-IN I 
PINS ~ 

450 [4.88] 

[1143lt::=1 __ ~ 
MAX. ~~_~) .200 [5.08J 

I I MAX, 

~ 
SPECIFY BA2W FOR 

2 2 

.017 [0.431 OIA. WIRE 
LEADS .500 [12.70] MIN. 
LENGTH OR SPECIFY. 

5 

AGING VALUES ARE BASED UPON CONTINUOUS OPERATION AT +85°C AND DRIVE LEVELS AS INDICATED. 
At, A3, A5, A7 DENOTE AT CUT~FUNDAMENTAL MODE, 3RD OVERTONE MODE, ETC. 

INTERNALLY RUGGEDIZED DESIGNS ARE AVAILABLE FOR HIGHER LEVEL SHOCK AND VIBRATION. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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CRYSTALS,OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 
BLILEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

CRYSTALS 
Stress Compensated 
Double Angle Rotation 
• Improved Frequency Stability During Acceleration and Vibration 
• High Drive Capability - Several Times Typical AT Cut Levels 
• Low Phase Noise 
• Low Aging Rate 
• Fast Warm-up 

SC CUT 
GENERALIZED TEMP.lFREQ. CHARACTERISTICS 

NORMALIZED AT 25° C 
200 

160 
0' 

I 

120 
I 

5' 

::!: 
Q. 80 
Q. 

:> 40 
w 

I / 
)~ / 

7 
~ 

-- - '0 --
0 

>- 0 

u z 
W -40 
=> 
0 w 
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TEMPERATURE DEGREES C 

Surface Mount Designs 
Bliley SM Style Crystals combine our 
traditional performance and reliability with the 
design advantages of surface mounting. 
Available in "gull wing" .Iead configuration. 
Holder style is resistance-weld seal, a volume 
production process which reduces cost and 
minimizes contamination. 

HR1SM 

±.002 ±.0025 
BR2SM-l 

k-----------+-- 326 [8.28J 
~ I I MAX. DIA. 

.Z65 .~ 

[~f;] . iTIt 
o n 0 

I ~ .5'5 [13.08] I
~I MAX. DIA. I 

.275 IfiPBK5W 
[6.99] (TO-8) 

MAX, 

I 
o 0 0 

~ .695 [17.65J --l 
I MAX. I 

BA6 

SEE PAGES 8 & 9 FOR 
COMPLETE DIMENSIONS 

250 

INfERNAL CONNECTIONS 
(NOS. FOR REf. ONLY) 

±.003 ±.OO5 

-SI4'/eI( 
first name in frequency I control 

'INCLUDES STABI.LITY OVER TEMP. 
RANGE & CALIBRATION TOLERANCE. 

-l .530 [13.45J I--
~I MAX. I j 

183 [4.65] --;;J! BR2SM-1l.285 [7.24] 
MAX. ;;JJ-D ' .. MAX. 

. ~ ! . J .100 [z.54]tl-
TYP. 

.620 [15.75] 
MIN. 

! ~~[g~~JD'A 
435 .200 L 

[1JAO;] [50 --~ 
~.I-t 

100 J 
[2.54J .860 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 
For further information call (814) 838-3571 or TWX 510-696-6886. FAX 814-833-2712 

BLILEY ELECTRIC COMPANY 
2545 W. GRANDVIEW BOULEVARD 
P.O. BOX 3428 
ERIE/PENNSYLVANIA 16508 

2300 

~lil#( CRYSTALS 
first I name in frequency control 

Designed for optimum performance with temperature control 

Vacuum Sealed 
Ultra High Stability 

This outstanding group incorporates the technology and craftsmanship that has made Bliley famous for quality without 
compromise. Exceptionally low aging and high Q characteristics provide precision reference for frequency stan
dards, synthesizers and ultra stable system clocks. 

DIA. r 790 [20.07J :::1 

/\ 1_- 1 
( BG6IAH - 55/35 1 r .sbo 
I OR I [20.32J 

BG615CH - 55/35 I 
I d L t u ~ 1.500 

n L-"-",,. ~OJ 
~'--.017 

BG61AH - 55/35 OR BG615CH - 55/35 
(GLASS eNCLOSURES) 

SC CUT 

.050 [1.27J 

r-- .695 [17.65J 4 
I MAX. I 

BA6 .775 [19.69J 
MAX 

238 [6.05] 

~:~s PLUG-IN ~ .486 [12.34]~-----r 

[ 
.765 [19.43J -1 

MAX. I 

SPECIFY BA6W FOR 
030 [O.76) DIA. WIRE 

LEADS .500 [12.70J MIN. ' 
LENGn-l OR SPECIFY. 

BA6/BA6W 

---j 840 [21 34J MAX OIA r--
, I 

I 1 

LOCATION OF TAB 
IS OPTIONAL 

!NTERNAL CONNECTIONS 
(NOS. FOR REF. ONLY) 

1 - CRYSTAL 
4 - GROUND 
5 - CRYSTAL 
7 - NC 

BK2/BK2W 
(COLDWElD SEALED METAL ENCLOSURES) 

GENERALIZED TEMPERATURE/ FREQUENCY CHARACTERISTICS 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section ofiC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

COlORADO 2303 West 8th Street. Loveland, CO 80537 • (303) 667-9248 • FAX (303) 667-3500 

CRYSTAL CORP 
PRECISION AT CUT CRYSTALS 
Since 1968 Colorado Crystal Corporation has been 
dedicated to the design of Precision Quartz Crystals. 
One of our fundamental beliefs is that customer con
fidence is one of our most important assets. To main
tain this confidence each design developed and 

order processed is considered vital to the continual 
success of the compnay. Our staff would be pleased 
to work with you on your current or future frequency 
control applications where precision, quality, and 
confidence are required. 

Custom Designed Precision Crystals for VCXO, TCXO, OCXO 
Clock Oscillator, and Filter applications. 
COLORADO CRYSTAL SPECIALIZES IN STATE 
OF THE ART DESIGNS FOR: 
Hi Q (Quality Factor) 
Low Aging 
Short Term Stability 
Single Sideband Phase Noise 
Vibration Sensitivity, 2G 
Activity Dips for Precision TCXO Applications 

FUNDAMENTAL C, VALUES 

.04 r--t-+-t--+~.....;.~~ 

.03 1--+--t--+-:~*~'7+~~ 
LL. 

a. .021-~~bA~~~ z 
() .01~~,... 

o~_~~_~_~ __ ~_~ 

PREFERRED 
VALUES 

1.0 2.0 3.0 5.0 10.0 20.0 30.0 
FREQUENCY IMHZ 

FIFTH & SEVENTH C, VALUES 

.0008 

.0006 
LL. 
a. 
~ .0004 

() 

.0002 

.0000 ~~-:-:~~~::-----:-:~_~---:-I 
7.0 20.0 30.0 50.0 100.0 

FREQUENCY IMHZ 

MINIMUM PARAMETERS REQUIRED 
TO DESIGN A CRYS1'AL 
Frequency 

PREFERRED 
VALUES 5th 

PREFERRED 
VALUES 7th 

Mode of operation-fund. or overtone. (3rd, 5th, etc.) 
Frequency calibration tolerance and temperature 
Frequency drift tolerance and temperature range, 

if required 
Holder size desired 
Series or parallel resonant and load capacitance 
Drive level 

CAPABILITIES: 
Frequency Range: 1 to 250 MHz 
Aging: Low parts in 1Q-lo/day 
Short Term Stability: Mid to low parts in 10-l0/sec. 
Phase Noise: > -130 DBM, 10 Hz Offset, 1 Hz Bandwidth 
Vibration Sensitivity, 2G: Low parts in 10-l0/G 
Activity Dips: Low parts in 10-7 

Holder Style: Glass, Coldweld, Resistance Weld, and 
Solder Seai 

Military and Industry Specs: 
Mil-I-4520S Mil-Std-202 
Mil-C-309S Mil-Std-S10 
MiI-H-10056 EIA 512 
Mil-Std-6S3 

THIRD OVERTONE C, VALUES 

.004 

.003 

LL. 
a. 
~ .002 
() 

.001 

.000 1-_....L __ -'L--_.1......_--L_--L_....J 

5.0 10.0 20.0 20.0 50.0 75.0 90.0 

FREQUENCY IMHZ 

OTHER PARAMETERS REQUIRED 
WHERE APPLICABLE 
Equivalent series resistance, ESR 
Co, Cm, Lm 
Aging rate, daily or yearly 
Spurious or unwanted modes and activity dips 
Environmental requirements such as shock, vibration, 

and acceleration 
Phase noise 
Short term stability 
Vibration sensitivity, 2G 

Specialists in Precision Quartz Crystals 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

COl . ORADO 2303 West 8th Street. Loveland, CO 80537 • (303) 667-9248 • FAX (303) 667-3500 

CRYSTAL CORI? 
PRECISION SC CUT CRYSTALS 
In 1974 it was announced that a theoretically pre
dicted double-rotated crystal cut which would result 
in no frequency excusion or transients do to thermal 
shock had been derived. In 1975 the stress compen
sated, SC cut, was predicted which would result in 
a zero first-order temperature coefficient and elimi
nate frequency changes due to mechanical stress 
within or induced on the quartz crystal blank. During 
1976 an experimental configuration of this previous 

Precision SC cut crystals can be designed and manu
factured to cover the full frequency and overtone spec
trum. Specifications for commonly used designs are 

PARAMETER CCSC-101001 

Frequency MHz 5.000 
Cut SC 
Vibration Mode Fund 

Holder HO-27/U 

Load Capacitance pF 22 

Co Nominal pF 6.8 

C, Nominal fF 4.4 

L Nominal mH 220 

R Nominal Ohms 7 

QNominal (millions) 1.2 

Q Minimum (millions) -
*Trimability (ppm/pF) .25 

Inflection Temperature °C +100 
Lower Turning Point Range °C +30 to +75 

Lower Turning Point Tolerance °C :±:5 

Max Slope for L TP from + 75°C 
to Inflection Temperature (OC-l) ±8 X 1<r8 

Calibration at L TP (ppm) ±10 

Max T.C. ±1°C from LTP of 
+82°C (OC-l) ±4 X 10-9 

"C" Mode 
Inharmonics (Resistance Ratio) 2:1 
"8" Mode (Freq above "C") 10% 
Drive Level uW 

(Recommended Maximum) 10 

work was reported on which had determined an ori
entation for the crystal axis for optimum stress com
pensation. Colorado Crystal Corp. has carried this 
work by many individuals in our field to the point of 
production. Colorado Crystal Corp. presently de
signs and manufacturers SC cut crystals utilizing 
specially designed equipment to insure the maxi
mum performance from each and every SC cut 
crystal supplied to our customers. 

listed below. Crystals can be ordered to these specifica
tions by using the CCC PIN or the specifications can be 
varied within certain limits to meet your requirements. 

CCSC-303001 CCSC-303003 CCSC-303005 CCSC-505010 

5.000 10.000 10.000 10.000 

SC SO SC SO 

3rd 3rd) 3rd 5th 

HC-27/U HC-27/U HC-27/U HC-27/U 

22 22 22 22 

3.6 5.2 5.2 3.3 

0.18 .30 0.75 .045 

5600 840 350 5700 

85 55 35 290 

2.0 1.0 0.500 1.3 

- - - 1.2 

0.15 .21 0.5 .035 

+98 +95 +95 +95 

+30 to +75 +30 to +75 +30to +75 +30 to +75 

±5 ±5 ±5 ±5 

±8 X 10-8 ±8 X 10-8 ±8 X 10-8 ±8 X '10-8 

±1.5 ±1.5 ±3 ±1.5 

±4 X 10.-9 ±4 X 10-9 ±4 X 10-9 ±4 X 10-9 

2:1 2:1 2:1 2:1 

10% 10% 10% 10% 

10 10 10 10 

2G, VIBRATION SENSITIVITY 
The G sensitivity of a quartz crystal is 
normally specified 2 ways, either as a 
per axis frequency shift or a vector sum 
of all 3 axis. Colorado Crystal Corp. can 
test and supply SC cut crystals to either 
or both of these requirements. The G 
sensitivity can be ~ffected by many fac
tors such as freqency, overtone, holder 
and crystal design. At right is typical 
data, per G and Vector, for a shipping 
lot of specially designed 10 MHz, 3rd 
overtone, SC cut crystals. 

19 0 C) 
Vector 

Per Axis, Per G Sum Units 

2.2 2.4 .1.8 3.7 x10-10Hz/G 

.5 1.1 .7 1.4 x10-10Hz/G 

2.8 4.0 .3 4.9 x10-1OHz/G 

.7 2.7 1.8 3.3 x10-10Hz/G 

1.3 2.2 .5 2.6 x10·10Hz/G 

Specialists in Precision ,Quartz Crystals 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

COlORADO 2303 West 8th Street. Loveland, CO 80537 • (303) 667-9248 • FAX (303) 667-3500 

CRYSTAL CoRI? 
PRECISION SC CUT CRYSTALS 
Relative Stress Sensitivity 
Due to stress compensation in the se cut crystal, the se 
cut crystal is approximately 830 times less sensitive to 

certain stress effects upon frequency stability than are 
AT cut crystals. 
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SC CUT 

1 .1"1 1 
1> DEGREES 0 2 4 6 8 10 12 14 16 18 2022 24 2628 

LT. (25°C){30°C) (32°C) (36°C) (53°C) (800 C)(95°C) (120°C) 

All eee se cut crystals are tested not only 
for turning point but also for Inflection Tem
perature to insure that our customers receive 
what they payed for. 

Temperature stability enhanced, around 
the turning point, by a factor of 6 

Frequency vs. Temperature at Turning Point 
10 ~--.--------r-------'--------.--------r---' 

- 5 L--__ -'--______ -L ______ -l ________ -'--______ -L __ ~ 

-2 -1 0.0 +1 +2 
Temperature (Reference Crystal Turning Point of BO°C) 

Due to the second rotation of the se cut crystal blank, about the rp orientation of 21.9°, the accuracy of your oscillator 
can be improved by a factor of 6 within 2°e of the turning point. 

Specialists in Precision Quartz Crystals 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1357 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

CCMCLCK 
1142 No. Gilbert St., Anaheim, CA 92801 • Technical Assistance (213) 836-9592 
Order Placement (800) 333-9825 • FAX (714) 491-9825 

Models: 
o CCOIOOA (IOOppm) 
o CCO SOA (SOppm) 

TTL Clock Oscillators 
o CCO 2SA (2Sppm) 

Features: 
o 0.820"(L) x 0.S20"(W) x 

0.240"(H)* 
o Dual In Line Spacing 
o TTL Compatible Output 
o High Reliability 
o Resistance Welded 
• INCLUDES INSULATED STAND OFF. 

QUICK DELIVERY OF CUSTOM AND STANDARD FREQUENCIES 

Dimensio ns & Pin Connections 

FREQUENCY 

SYMBOL 
DENOTES 
PIN #1 
LOCATION 

I-",OMAK 
COMCLOK 

J I 1 

--

PIN CONNECTION 

PIN #1 

r 
.......... 

(' 
.520 .ISO 
MAX. 

~ t 

f4-- .600 ±.005 -- - .060 
j4-- .4S0-

1 
#7 

~ 
r f 

t .300 ±0.005 

\,~\ + 
1 

#14 1 #s 
O.o7S DIA. (4 PLCS) 

I 

.020 
I N.C. 

7 GND 

8 OUTPUT 

.220 MAX .. .1~_+--l.;,..1 ___ -:-_I_\.-\ 

I' :-- - -: I + 
t + 

.200 MIN. 

i 
14 +V de 

Specifications 
Frequency Range ___ . _________ . ____ 250 KHz - 70 MHz 

Frequency Stability ____________ +0.0 1%, +0.005%, 
+0.0025% 

Temperature Range 
Operating ________________________ . _________________ 0° -70°C 
Storage . ___ ._. _____ . ___ .... __ , _________ . ___ -55° - + 125°C 

-1:r-.OIS ±.003 DIA. (4 PINS) 

Input Voltage ____________________________ +5 V DC + I 0% 

TTL Output 
Symmetry _____________ . __ 60/40% @ 1.4 V DC level 

Rise and Fall Time 
IOns Max. 250 KHz - 23.0 MHz 

4 ns Typ, IOns Max. 23.0 MHz - 70.0 MHz 
"0" Level _______ .. _______________ . ___________ . ____ +0.5 V Max. 

Input Current -- ~~ ~~ ~:~: ~:OO ~~~: 3 ~:~ ~~~ "I" Level ___________________________________ . ______ +2.4 V Min. 

60 mAMax. 32.0 MHz -70.0 MHz Output ________________________ ._. __ .... __ . I to 10 TTL Gates 

A·1358 . For manufacturers' sales offices, see yellow pages EEM 1988 



2300 

performance. SWitching speed is specified 
simply; < 1 microsecond between any two trequen
cieswith any resolution - no its, ands, or buts. 

chassis photos below) 
• 1 o MHz - 2.3 GHz • 10 MHz..;. 
• 10 MHz - 4.6 GHz • 10 MHz-18.4 

If the standard units 
do not fit your specific 
requirements, call Comstron 
for assistance. 

.. .. 
l1li 
rill 

~ comsttol'l corporo.tiQII 

RADAR. SIMULATORS. EW-ATE· ReS 

comstfon COfPOfQtlon 
10 Hub Drive, Melville, NY 11747 

(516) 756-1100 • Telex: 4973525 • FAX: (516) 756-1167 

SYNTHESIZERS • FILTERS • OSCILLATORS • PHASE LOCKED SOURCES 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1359 



1865 Selmarten Rd. Phone: 312-851-4722 TLX:270244 
Aurora, IL 60505 Fax: 312-851-5040 Cable: CONWIN WCGO 

Connor-Winfield Is Your Direct Source For High Quality Oscillators! 
Package Outlline 1: .2" high cap, 14 pin DIP 

r----: .7 98 -----..., 

AI <20.2'mm' I~MAX. 
i5.08mm) 

~ 
.018 DtA. .250 
L451mmJ ' 16.35mmJ 

~ 

1<15.~~~m~ 

~ 1 
(j) 

0 o@ --.l 
.300 .180 

!7.62mm! 
0 0 

(4.S7mml 

t- ., ., ~ 
l... 480 -J 

i12.19mm) 

Frequency Tolerance I Temperature Range Options 
Designator: 14-pin Models S-pin' Models Option 

13 41 ±25 ppm; O'C to +70'C 
14 42 ±50 ppm; -25'C to + 75'C 

Standard --------> 15 53 ±100 ppm: O'C to +70'C 
1S S3 ±100 ppm; -40'C to + S5'C 
17 73 ±100 ppm: -55'C to + 125'C 

Tight Tolerance B ±5 ppm; O'C to +50'C 
C ±10 ppm; O'C to +50'C 
D ±25 ppm; -25'C to + 75'C 
E ±50 ppm; -40'C to + 85'C 

Also designator for Dual Frequency. Dual Phase, HI Speed Slnewave, and 
Advanced CMOS models. 

TTL 
Output load 1 - 10 TTL gates, Square wave 

Symmetry 50/50± 10% 

Supply voltage 5Vdc±5% 

Supply current S5 mA max. (30-50 mA typical) 

Logic "0" level 1Hz to SO MHz +.4V max. 
25 MHz to 80 MHz + .5Vmax. 

Logic "1" level 1 Hz to 80 MHz 2.4V min. 

Rise/Fall time 1 HZ to S.999 MHz 15ns 
9 MHz to 31.999 MHz 10ns 
32 MHz to 80 MHz 7 ns 

............. .. \ 

Low Frequency 1 Hz - <255 KHz S15.RT" 1 

High Frequency 255 KHz - SO MHz S15.RS'" 1 

Stock Freq. Model 1 MHz - SO MHz S15.RS 1 

Reduced Size S-pin 250 KHz - 25 MHz T~' 2 

Dual Frequency 200 KHz - 25 MHz T~DF'" 1 

Dual Phase 20 KHz - 25 MHz DPT~'" 1 

Tri-state Gated 30 KHz - 25 MHz S15.RST"' 1 

Tight Tolerance 32 KHz - 25 MHz S10~'" 1 

LS~TTL 
Output load 1 - 10 LSTTL gates, Square wave 

Supply voltage 5 Vdc±5% 

Supply current 50 mAmax. 
S5 rnA max. on S09C model 

,> 

Package Outline 2: Reduced size a-pin DIP 

r soo 1 . 
~7:~f~m)r-

i12.7mm) ~ L .. It> ---. 1 0 0 

.018 DIA. 
!.457mm) 

HCMOS 

Low Freq., 14'pin 

High Freq., 14-pin 

Stock Freq. Models 

Reduced Size S-pin 

Reduced Size/Low Cost 

Dual Frequency 

Dual Phase 

T ri-state Gated 

Tight Tolerance 

CMOS 
Waveform 

Supply voltage 

Output load 

"L" suffix option 

Symmetry 

Low Frequency 

High Frequericy 

Reduced Size a-pin 

Dual Frequency 

.200 MAX. .180 .300 
i5.0Smml (4.57mmJ (7.62mml 

r 0 0 --1 ~ 
., It> 

.250 

-J (S.35mm) L.- .200 ---:j. 
(5.08mmJ 

1Hz-<1KHz HClQRS'" 

1 KHz - 50 MHz HC15.R5'" 

4MHz - 50 MHz HC15.RS 

250 Hz - 20 MHz H~'" 2 

500 KHz - 50 MHz S~ 2 

3.S4 MHz - 50 MHz H~DF'" 

20 KHz - 25 MHz DPH~'" 

30 KHz - 50 MHz HC15.RST"' 

32 KHz - 25 MHz H10~'" 3 

CMOS logic Square wave 

+ 5 Vdc to + 15 Vdc inclusive 

1 Hz to < 4 MHz 
4 MHztoS MHz 
4 MHz to S MHz 

CL = 40 pf@ + 5 - 15 Vdc 
CL=15pf@+5-SVdc 
CL =40pf@>S-15Vdc 

2 rnA max. @ 5 Vdc; 15 rnA max.@ 15 Vdc 

1 Hz - 3 MHz 
>3MHz-SMHz 

1Hz-200Hz 

201 Hz - S MHz 

250 Hz - a MHz 

3.S4 Mz - a MHz 

50/50±2% 
50/50± 10% 

C15.RS'" 

C15.R5'" 

C~DF'" 

2 

.. For Surface Mounl package, add J 10 beginning of model number. 

A·1360 For manufacturers' sales offices, see yellow page~ EEM 1988 



2300 CRYSTAI.,S, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

In A Hurry? These are our Fast Delivery, Low Cost Models: 
Stock Frequency I Low Cost HC~OS Clo~ks: M~del H<?15R8 at these frequencies is 
TTL Clocks: Model S15R8 at these frequencies is available available for Immediate delivery: 
for immediate delivery: 4M, 4.9152M, 5M, 8M, 10M, 12M, 16M, 20M, 
1M, 2M, 2.048M, 3M, 3.6864M, 4M, 4.9152M, 5M, 24M, 25M, 30M, 32M, 40M, 48M, 50M 
6M, 8M, 8.192M, 10M, 12M, 12.5M, 14.31818M, See page 1 for specs. 
14.4M, 16M, 16.384M, 20M, 24M, 25M, 30M, 32M, Reduced Size a-pin HCMOS Clocks: Model S53 at these 
36M, 40M, 48M, 50M, 60M, 70M, 80M frequencies is available for immediate delivery: 
See page 1 for specs. 4M, 4.9152M, 8M, 10M, 12M, 16M, 20M 

See page 1 for specs. 

Package Outlline 3: .26" high cap, 14 pin DIP 

~ .798 :--->1 
I i2.0.27mm) I~ 

,260 MAX. 

~~~~~ 
.018 DIA. .250 
C457mmJ 16.35mmJ 

ECl Package Outline 3' 

r-- 1@0 
.300 .180 

(7.62mmi i4.57mml 

~ @)O 0@i t 
'---;-----,---' 

l.- 480 --J 
it2,t9mm) 

Specifications EClA-1 I EClA-2 EClB-1 I EClB-2 

Package Outline 4: Epoxy Encapsulated 14-pin DIP 

~ 
~ 

Advanced CMOS Logic Package Outline 3' 

Model" AC.5a 

,.i .. J .,. 
'.", ,.'.,.,\.~ • •.•. '...... ,. ' •.•. '( ,.' .c:,.: • ::. " ......•.••. ' •• ,, ,",i ••.•. ,.', : ••. , ....• '\i i ' 

Frequency tolerance ±.OO5% ±.O1% 

Supply voltage (±5%) -5.2 Vdc I -4.5 Vdc -5.2 Vdc I -4.5 Vdc 

Temperature range O'C to +70'C 
(O'C to +50'C ~ 150 MHz) 

Output logic 10 K or 100 K ECl 
Square Wave; Duty Cycle: 50/50 ± 5% 

Pin 1: complementary output. Pin 14: Vcc (case ground). Pin 8: output. 
Pin 7: Vce. Supply current: 75 mA max. 

Special Oscillator Features: 
Dual Frequency Oscillators: C-W's Dual Frequency oscilla

tors combine two individual unique frequencies into a single 14-
pin DIP. The OF models can be provided with outputs in TTL, 
CMOS or HCMOS logic. In HCMOS logic, both fundamental 
and 3rd Overtone (24-50 MHz) frequencies can be provided in 
the same package. In all OF models, the higher of the two fre
quencies will be on pin 8, while the lower frequency will be on 
pin 1. The OF models are a great way to reduce space on a 
crowded board where two or more independent frequency sig
nals are required. 

Tri-State Gated Oscillator: Clock oscillator circuit design 
which uses a tri-state buffer for controlling the output of the 
oscillator. Applying logic "0" to pin 1 "enables" the oscillator, 
while applying logic "1" to pin 1 "disables" the output. However, 
when disabled, the output goes to the hi impedance state. 
When the oscillator has gone to the hi impedance state, it ap
pears to have been removed from the cirCiJit. A recently added 
option allows you to enable the oscillator by applying logic "1" to 
pin 1 while disabling the oscillator when applying logic "0" to pin 

. 1, exactly the opposite of the above combination. 
Dual Phase Oscillator: C-W's Dual Phase oscillators also 

provide two frequencies from the same 14-pin package. In 
contrast to the dual frequency models, the dual phase models 
emit two outputs at the same frequency; however, the two out
puts are 180 degrees out of phase with each other. The primary 
output is on pin 8, while the second output (180 degrees out of 
phase with the primary output) is on pin 1. The DP models are 
available with output logics of either TTL or HCMOS. 

Surface Mount Models: Most C-W metal DIP models are 
available with a gull-wing surface-mountable base. Gold plated, 
flat leads are used to enhance solderability and connection 
quality. Add J to the beginning of the base model number. (Not 
available in the stock frequency / low cost series models.) 

Output voltage Voh 3.7 V min. 
Vol .44 V max. 

Output current 10 24 mA max. 

Duty cycle 50/50 ± 10% 

Supply current 70 mAmax. 

Output: CMOS Squarewave. Supply voltage: + 5 Vdc ± 10%. 
• Pin 8: output. Pin 14: + 5 V. Pin 7: Gnd. 

Sinewave Low Frequency Package Outline 3 

Specifications DPS1 DPS3 DPS2 DPS4 

""""";y>. 
Frequency tolerance ±.01% ±005% ±.01% ±.005% 

Output, 10K load 1 Vrms min. DC coupled 1.5 Vrms min.@' 8 Vdc 
T.H.D.s5% 3.0 Vrms min.@15 Vdc 

DC coupled 

Supply voltage 5 Vdc± 10% +8 to +15 Vdc 

,. 

(must specify) ± 10% 

Supply current 50 mA max. 35 mAmax. 

Temperature range: -25'C to +75'C. Output wave: Slnewave. 
Option: Adding "0" option to end of model number calls outs 1% T.H.D. 

High Speed Package Outline 3 

Model" SW.5a 

:i"x.iX '~:i;:::<;.i':i\.\{ ..... · .•... · .. ·.> 
Output' 0 dBm to 10 dBm 

load' 50 ohm to 10Kohm; Output AC coupled 

Supply voltage 5 Vdc ± 10% 

Supply current 50 mA max.; 25 mA typo 

Distortion (THO): s 5%. 'Output voltage dependent upon frequency and fixed load. 
Consult factory for details. Pin 8: output. Pin 14: + 5V. Pin 7: Gnd. 

High Frequency Package Outline 4 

.,,~ SW44-1 SW44-2 

i.;::::..;,'",.,' ••..• 
Supply voltage +5Vdc±5% +12 Vdc±5% 

Output o dBm into 50 il 10 dBm into 50 il 

Frequency tolerance: .01%. Temperature range: OOG to +70'C. 
Supply current: 20m A max. 

** See paQe 1 for frequency tolerance / temperature range options. 
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1865 Selmarten Rd. Phone: 312-851-4722 TLX:270244 
Aurora,IL 60505 Fax: 312-851-5040 Cable: CONWIN WCGO 

Connor-Winfield Is Your Direct Source For High Quality Oscillators! 
Package Outlline 5: .26" high cap, 14-pin DIP 

DIP TeXO 

t"" 1@>O 
.300 

(7.62mmJ 

L @)O 

~ 480...J 
112.19mmJ 

Package Outline S· 

.180 

. Pin 1: Frequency adjust pin. O-S V applied to pin 1 adjusts the output frequency ± 
10 ppm minimum. Voltage must be applied to pin 1 to control frequency. 
Output symmetry" 12.S MHz-SOISO ± 1 %; > 12.SMHz-SOISO ± 10% 
RiselFall time: " 12.S MHz-<20 ns; > 12.S MHz-<S ns 
Ordering information: To determine model number, add frequency tolerance 

option letter and fixed frequency to base model shown above. 

Texo Package Outline 6 

i 
CMOS models, specify exact 

For Sinewave output, refer to TCXO Series C12 models in 
Full-line Catalog. 

Other Oscillator Models Available 
Connor-Winfield has been designing and manufacturing high 
quality oscillators and frequency control products for over 25 
years. 
This information is only a brief listing of our many products 
available to'you. Other models which are not shown here in
clude solid state (shock and vibration resistant) oscillators and 
military screened oscillators. In addition, our engineers are 
always happy to discuss any new requirements you might 
have, even if they do not match our standard specs. So if you 
don't see what you need, please call and ask! 
You will also find that Connor-Winfield consistently offers the 
best delivery available in the industry. Quality is guaranteed. All 
parts are 100% tested to ensure zero defects. We are commit
ted to providing you with the best oscillator products you can 
buy anywhere! 

Package Outline 6: Epoxy Encapsulated 24-pin DIP 

--.l 
~ .430 

~~2mm) 

PIN CONNECTION 

:jt 800 
(20 32rnml 

..... - --.l 
OUTPUT 

12 GROUND 

(+) SUPPLY 24 
.100 TYP . ...J l 

12.S4mml L.- 1.250...J 

DIP veo 
Specijjcations 

Fixed frequencies 

Frequency stability 
O'C to +70'C 

Output: Wave 
Load 

Symmetry 

. Pin 1: control voltage 

131.75mm) 

Package Outline s· 
PL14Rl 

±1% 

TTL Squarewave 
10 TTL max. 
SOISO± 10% 

PL14R3 

±2% 

Supply voltage: S Vdc ± 10% 
Supply current: 8S rnA max. 

DIP vexo 
Specifications 

Fixed frequencies 

Frequency stability 

Control voltage 

Output: Wave 
Load 

Symmetry 

Supply current 

. Pin 1: Control voltage pin. 

Package Outline S· 

4S0 KHz to 20 MHz 
(please specify center frequency) 

± .001%; O'C to + 70'C 

OV min. to + 10 V max. 
(control voltage range must be specified) 

Positive transfer characteristic 

TTL Squarewave 
10 TTL max. 
S0150± 10% 

SO mA max.(typ. 3S) 

LS-TTL Squarewave 
1 0 LSTTL max. 

SOISO± 10% 

2S mA max,(typ. IS) 

Supply voltage: S Vdc ± 10%. 
Note: Linearity is ± 20% with respect to the actual deviation at the control 
voltage extremes. 

Desired Minimim 
Total Deviation 

No. of Control Volts from 0 V 

Frequency 

Example: TVX 200 - 5 / 20 MHz 
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DCXO Series Digitally Compensated Oscillators 
Specifications DTM2 I DTCl DCM2 I DCCl 

Frequency range 15KHz to 25 MHz 250 Hz to 6 MHz 

Temp. range -40'C to +85'C I O'C to + 70'C -40'C to +85'C I O'C to + 70'C 

Stl\bility ±.,Q0005% . .1±.,OOOQ2% ±-oooo5o/~.I±.·oOQ02"1o 
Output TTL CMOS 

Supply voltage + 7to + 15 Vdc 

Supply current 100 mA Max. 50 mA Max. 

Pin connections 1: (+) Supply, 2: Output, 3: Ground 

Package Hermetically sealed, solder-sealed can 

Series 76 High Frequency Series 

Fill in Blanks to Construct your Model Number 

Example: XF3 

When ordering please 
specify: Series No., Model 
No., Frequency & Supply 
Voltage 

Output Specifications 

D 
FREQ. 
STAB. 
W,X 
or Z 

D 
OUTPUT 
A, B, D, 
E, ForG 

D 
PACKAGE 
1,2,3, 
40r5 

Connor-Winfield can now provide the digital technology in this high precision 
oscillator over the wide temperature ranges shown at left for much less than you 
might think. Call us for details! F 3.500 --~~=i1 1 750 r-

r-;:::::::: t-~ - ---;~@ [] 1.500 r 1- (+) Supply-(. ~Ot 
Lt 

--!-_____ _ 2- Output. 1 3-GmUn~ , .300 

1+ 
6-32 STUDS J -J k- .250 
(4 PLACES) 

Frequency Stability 
Parameter Ordering Guide 

W X Z 

Temperature range -55'C to + 7S'C O'C to +60'C + lS'C to +3S'C 

Frequency stability ±.OOS% ±.001% ±_0005% 

Parameter Ordering Guide 

A B D E 

Frequency carlge .. " .' , .. 1Htt05 101Hz 100 Hz to l.OOMHz 10 MHz.!o 300MH~ SO.Hztol,.MHz. 

Supply voltage + 5 to + 15 Vdc (specify) + 5 Vdc ±5% 

Supply current 

Output ... 
RiselFall time 

Symmetry I Distortion 

Load ., ............. . ...... 

Termination 

Height (in inches) 

Termination 1 

i r 

3to 20 mA 70mA 

CMOS I TTL 

< lOOnS < lOOnS 

SO/50 ± 10% 50/50± 10% 

• .. ·•• ••• <>10108 <. I'. ld.DTTL 

1 4 5 1 4 5 

.62 1~50 1.50 .62 1.50 1.50 

Termjnat~~_1~~ __ -+l 

20 -1 r- 1.10---1 i 

C')@'-C')l 
I' . 'I 

1'-- + ----t,-- 110 

'f T' -.. -'Tl 1 
1 '~O I I I' 50 

l~, I J G 
" 1 I 1 
L @ ©< '01, 

- 5.2 Vdc± 5% + 12 Vdc± 5% 

100mA 25mA 

........ lOKECL Compatible Sine j VrJ11S±Hl"!" 

,;1.5nS ----

50/50 ± 10% <5% 

.... ·.· •• ··•·•• •.• ••· •• · .... E'.CL· .• ................... ••· .. 'OK<·.· 

1 2 3 1 4 5 

.62 2.00 2.50 1.50 2.00 2.00 

Termination 3 Termination 4 
1 

t30~-'. r~ 8'®'--.';";~~;' , " 

1.15 -- -1-- - - --T 

i@ @_~,i' 

F G 

1 MH,l.j040Q MHZ 30 MHz to 300 MHz 

+ 12 Vdc± 5% -4.5 Vdc±S% 

70mA 100mA@ No Load 

Sine +10dBm;t;!dBm toOKECL 

---- .s.1 ns 

-2SdBm 50/50 ± 10% 

< ..•.• ~p '<' •• • ·........ECL 

1 2 3 1 2 3 

1.S0 2.00 2.50 .62 2.00 2.50 

Termination 5 

- 1.10 ---J ~ .48 ~~"'6-37x 
Dimensional Tolerance:i.005 112 STUDS 

L KEY 

Dimensional Tolerance: ±_005 DimenSional Tole.ance:±.005 

Series 79 p recIsion o Oil t S ° SCI a or enes Termination 1 Termination 2 

Parameter Ordering Guide 
t Osc. 2 Osc. Common t Osc. Common 2 Osc. Supply 
3 Ovn. Common 4 Ovn. Supply 5 Ovn. Supply 6 Ovn. Common 

A B C BNC Output 8 Output 

Frequency range 1 MHz to 20 MHz 20 MHz to 60 MHz 60 MHz to 150 MHz Height: 4.S0 Height: 4.50 All dimensions in inches. 

Temperature range O'C to +60'C O'C to +60' O'Cto +60'C 

.... 

F~q~Qyl!!ilbUlty . 
'< '73;'·{5 ... '··.··.·. 

•· .. a:.Jtl0'7· •. · ••• •·· ••.•. · 1·.··.·.·····.···¥piC1q-7 ....•••••...••......••..••... 
3°1l--~K--

30~i r- 30 I 2.00 SQ. ---, 
#6-32 x 

f r©00100© @ ©f 1/2 STUDS 
-- T r Output Specifications ' 1 2' 3 4 1 

i I i 0 150 SQ. 
Parameter . <.": ..•..•.. ....... n:C >·.: .. ·.· .•.... ·.·•·.· ... · .• · •• 200SQ, --+----

I 
1.50 €) @ 

Ll© 

t SQ. 
Frequency range 1 MHz to 150 MHz 1 Hz to 60 MHz I 625 L ~@® 
Osc. supply +12 Vdc, 35 mA +12 Vdc, SO mA @ -©?j_ t 1 © © 
Ovn. supply +28 Vdc, 6W Avg. +28 Vdc, 6W Avg. 

+6-32 x 112 STUDS , 
Output, Load Sinewave, 50 TTL, to 1 0 TTL 

Dimensional Tolerance: ±.OO5 Dimensional Tolerance: ± .005 

Output voltage o dBm ± 1.5 dBm TTL 

Harmonic content -20dBm ----

Specifications subject to change without notice. 
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HEARST ENGINEERING SOFTWARE 

ICMASD ••• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up ina 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT,XT or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE •.. for engineering managers _ Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, XT or compafible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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CROVEN CRYSTALS 500 Beech Street 
Whitby, Ontario 
Canada L 1 N 5S5 
416668-3324 
FAX: 416-668-5003 

MILITARY CRYSTAL UNITS 

We are on the Quatified Products List (QPL) for the types below. 

Craven Crystals were the ultimate choice for the 

sophisticated radar system used in the F-16 Fighter 

Aircraft, as welf as other high reliability requirements 

around the world. 

If your system requires superior component performance, 

call us or write for our free catalogue. 

All U.S. shipments ar~ quoted in U.S. dollars 
f.D.b. BUFFALO, N.Y. We cleat customs and pay all duties. 

CROVEN 
500 Beech Street, Whitby, Ontario, Canada 

Telephone (416) 668-3324 FAX: 416-668-5003 

MILITARY 
CR-TYPE 

CR-SA/U' 
CR-6A/U' 
CR-8A/U' 
CR-18A/U' 
CR-19A/U' 
CR-S2A/U' 
CR-SSA/U' 
CR-S6A/U' 
CR-S8A/U' 
CR-S9A/U' 
CR-60A/U' 
CR-61/U' 
CR-64/U' 
CR-6S/U' 
CR-67A/U' 
CR-69A/LJ' 
CR-72/U' 
CR-76A/U' 
CR-77/U' 
CR-78A/u" 
CR-79/U' 
CR-80/U' 
CR-81/U' 
CR-82/U' 
CR-83/U' 
CR-84/U' 
CR-89/U' 
CR-97/U' 
CR-l06A/U' 
CR-117/U' 
CR-139/U' 
CR-140/U' 
CR-157/U' 

MILITARY 
SPEC. NO. 

3098/77 
3098/78 
3098/111 
3098/3 
3098/4 
3098/30 
3098/33 
3098/34 
3098/36 
3098/37 
3098/38 
3098/39 
3098/42 
3098/43 
3098/45 
3098/47 
3098/S0 
3098!53 
3098/55 
3098!62 
3098!63 
3098/57 
3098/58 
3098 159 
3098/60 
3098 161 
3098/67 
3098/72 
3098/82 
3098/93 
3098/118 
3098/119 
3098/137 

FREQUENCY RANGE CROVEN 
IN MHZ CODE 

2.000- 10.000 A170 FWM-2S 
2.000- 10.000 A170 FWJ-13 
1.000- 10.000 A170 FWJ-OO 
0.800- 20.000 A061 FWM-32 
0.800- 20.000 A061 FWM-OO 

10.000- 61.000 8061 FWM-OO 
17.000- 62.000 8180 FWM-OO 
SO.000-12S.000 C180 FWM-OO 

0.800- 20.000 A170 FWM-32 
SO.000-125.000 C180 E8S-00 

S.OOO- 20.000 A180 FWM-OO 
17.000- 61.000 8180 E8S-00 

2.900- 20.000 A180 FWM-30 
10.000- 61.000 8061 CXP-OO 
17.000- 62.000 8180 CUM-OO 
2.900- 25000 A180 CSM-30 

17.000- 61 .000 8259 FWM-OO 
16.000- 61.000 8180 CSM-OO 
17.000- 62.000 8251 CSM-OO 

2.200- 20.000 A251 FWM-30 
2.200- 20.000 A251 FWM-OO 

50.000-125.000 C180 CSM-OO 
17.000- 61.000 8251 FWM-OO 
50.000-125.000 C251 FWM-OO 
SO.000-12S.000 C2S1 CSM-OO 
17.000- 61.000 8251 E8S-00 

2.120- 6.200 A321 FWM-30 
8.000- 10.000 A180 FWJ-32. 

10.500- 11.500 A180 FWM-32 
30.000- 63.000 8251 DEJ-OO 
20.000- 22.000 A180 FWM-30 

3.500- 12.500 A061 FWM-60 
0.800- 20.000 A330 FWM-OO 

HOW TO SPECIFY A QUARTZ CRYSTAL 
If the paramelers for Ihe crystal in queslion are nol already covered by a MIL-SPECIFICATION or by a formal SPECIFICATION CONTROL DRAWING. Ihen items 1 
through 6 are essential. 
(1) MODE OF OPERATION i.e. fundamenlal, Ihird, fifth, sevenlh, ninth or eleventh overtone. 
(2) HOLDER STYLE i.e. HC-S/u, HC-18/u, HC-35/u, elc, depending on your individual applicalion and the frequency. 
(3) CALIBRATION TOLERANCE AT REFERENCE TEMPERATURE i.e. ± 20 ppm @ + 25"C, ± 5 ppm @ + 75"C, etc. 
(4) TEMPERATURE STABILITY the allowable frequency deviation over a specified temperature range, with reference to the actual frequency measured at the cali

bration temperature. (I.e. ± 15 ppm, ± 2.0 ppm, etc.) 
OR TOTAL TOLERANCe the total allowable deviation over a specified temperature range, with reference to the nominal frequency (i.e. calibration tolerance 
and temperature stability combined). (i.e. ± 50 ppm, ± 30 ppm, etc.) 

(5) OPERATING TEMPERATURE RANGE Ihe lemperature range over which the temperalure stabitity or the lotal lolerance is to be effective. 
(6) CIRCUIT CONDITION will be either PARALLEL or SERIES resonance. If PARALLEL resonance, please s1ate the load capaci1ance. 

SPECIFICATION CODING 
We use a system whereby we code the major parameters at a crystal specification using a combination of 9 digits. A typical code would be A2510FE·32 and 
would be interpreted as follows. A = fundamental mode, 25 = HC·25jU holder, 1 = undercut pins per MIL-H-l0056, D = calibration tolerance of ± 10 ppm, @ 

+ 25°C. F = temperature stability of ± 20 ppm with reference to the actual frequency measured @ + 25 Q C, E = temperature range of - 15°C to + 65 Cover 
which the temperature stability is effective .. 32 = a circuit condition of parallel resonance and with a load capacitance of 32 pF 

MODE HOLDER 

CALIBRATION 
TOLERANCE 

AT REFERENCE 
TEMPERATURE 

TEMPERATURE 
STABILITY OR 

TOTAL TOLERANCE 

OPERATING 
TEMPERATURE 

RANGE ( C, 

CIRCUIT 
CONDITION 

CODE DESC. CODE DESCRIPTION CODE DESCRIPTION'" CODE DESCRIPTION CODE DESCRIPTION CODE DESCRIPTION CODE DESCRIPTION 

A Fund 06 HC- 6 standard * * o Standard 
B 3rd 01. 13 HC-13 standard 1 Undercu1 pins 
C· 5th 01. 17 HC-17 standard 
r' 7th 01. 18 HC-18 s1andard 
E' 9th 01. 25 HC-25 standard 

32 HC-32 standard 
33 HC-33 (HC-6 wires) 
34 HC-34 (HC-13 wires) 
35 HC-35 (TO 5 - type) 
37 HC-37 (TO 8 - type) 
39 HC·39 (Flat-Pack) 
80 HC-45 (micro-min.) 

2 Modified can 
height 

3 Slimline 
4 3rd wire 
5 Modified can 

heigh1 
6 Modified can 

heighl 
7 Coldweld 

8 
C 
D 
E 
F 
G 

H 

5 PPM 
cc 7 PPM 
- 10PPM 
~. 15PPM 
cc 20PPM 
c_ 25PPM 
",.30PPM 

Resistance 
Weld 

M ,~50PPM 

* Avai lable at series resonance only 
** Standard types for all codes as per MIL-H-10056 

* * * Not all holders available with modifications 
**** When using a Croven code only to describe your requirement, 

you must choose from one of the following standard load 
capacitance values, 10, 12, 14, 16, 18,20,24,27,30, 
32,35,40,45,50,55,60,70,80,90,100pf. 

.! Total tolerance (measured from nominal frequency) 

x 
Y 

Z 

B 
C 
D 
E 
F 
G 
H 
J 
M 
L 
K 
N 
S 
T 
U 
V 
W 
P 
R 
o 

2PPM stability 
3PPM stability 
4PPM s1ability 

5PPM st3bility 
:, 7PPM stability 
_ 10PPM stability 
_. 15PPM stability 
c-. 20PPM stabili1y 
c:- 25PPM stabili1y 
= 30PPM stability 
_ 40PPM stability 
= 50PPM stabi ilty 
.•. 75PPM stability 
=100PPM stability 
"' 150PPM stabili1y 
Specific curve 
_ 20PPM, (Slt 
- 25PPM 1 (C)t 
_ 30PPM!: (D)t 
= 50PPM (F)t 
~,100PPMt (H)t 
=200PPMj (M)t 
Not Specified 
t We use these 

calibration codes with 
corresponding total 
tolerances 

x 
Y 

Z 
A 
B 

D 
E 
F 
G 
H 
J 
M 
L 
T 
N 
P 
R 
S 

o 

+ 15 to ~- 35 
+1010.;.40 

510 ·,45 
+ 0 to + 50 
~ 5 to '- 55 

~10to ,·60 
~1510 + 65 
~ 20 to + 70 
~ 2510 -t- 75 
~30 10 -'- 80 
~40to-'-90 

~55to+105 

+ 551+ 65 Oven 
+ 601-'- 70 Oven 
+ 65/ + 75 Oven 
+ 70/+ 80 Oven 
+ 75/ -1- 85 Oven 
+ 80/ -'- 90 Oven 

Reference 01 

Calibratlo'n 
temperature is the 
mid-pOint of the 
above ranges 

Not Specified 

EEM 1988 For manufacturers' sales offices, see yellow pages 

00 

01 

10 to 90 

99 

Series 
resonance 

Parallel resonance 
load capacity 
100pf or more. 

Parallel resonance 
load capacity 
in pf as indicated 
by code. ' , , , 

Calibration 
at reference 
temperature 
in customer's 
oscillator. 

A·1365 
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CTSRCORPORATION SPECIALISTS IN FREQUENCY MANAGEMENT 

KN I G HTS DIVI S 10 N 400 Reimann Ave., Sandwich,lL 60548' 815/786-8411 • TWX 910-642-0860 Cable CTS 
FAX 815-786-9743 

CTS Standard Microprocessor Crystals 
CTS Knight offers 45 standard microprocessor crystals to 
use with many of the popular microprocessors on the 
market. CTS microprocessor crystals feature low start-up 
resistance. Reliability is assured by use of a MIL-approved 
QU;illity Control process. These are solder seal and resis
tance weld crystals with 0.5" minimum lead lengths. 

CTS PIN FREQUENCY LOAD CAP. PKG. 
MP010 1.0MHz* 13 pf HC33/51 
MP018 1.8432* 13 pf HC33/51 
MP020 2.0 20 pf HC33/51 
MP021 2.097152 20 of HC33/51 
MP024 2.4576 32 of HC33/51 
MP0245 2.4576 32 of HC18/49 
MP030 3.0 18 of HC33/51 
MP031 3.2 20 of HC33/51 
MP032 3.2768 15 of HC33/51 
MP036 3.579545 18 pf HC33/51 
MP036S 3.579545 18 pf HC18/49 
MP037 3.6864 20 of HC18/49 
MP040 4.0 20 pf HC18/49 
MP04A 4.0 Series HC18/49 
MP041 4.194304 12 pf HC18/49 
MP042 4.9152 . 20 pf HC18/49 
MP043 4.032 22 pf HC18/49 
MP05A 5.0 20 pf HC18/49 
MP05B 5.0 Series HC18/49 
MP050 5.0688 Series HC18/49 
MP051 5.185 20 pf HC18/49 
MP057 5.7143 Series HC18/49 
MP060 6.0 20 of HC18/49 
MP061 6.144 20 of HC18/49 
MP062 6.250 30 of HC18/49 

CTS AT-Strip Crystals 
CTS Knights offers AT-Strip Crystals at Standard Fre
quencies between 3.5M and 20.0MHz for use with 
microprocessors. The AT Strip Crystals offer improved 
shock and vibration performance with their reduced 
size. 

AT Strip Crystals are offered in 3 package styles. The 
"ATS" Package has the same pin spacing as the Std. 

4.44 Max---j ~ 
0.28000.07 I 

~omax 
MARKING ~-J-

I 
I : I 

: § T 12.3000.3 . 
I· 11.4000.2 

TOP 

I-- 10.8 max ---I ~ 

T ~I 
'I .[. ~I 

Microprocessor crystals are available as "off-the-shelf" 
items from authorized CTS distributors. 

Top wires and/or insulating sleeving can be ordered 
special with minimal cost and leadtime. 

Standard Tolerance is ± .01 % at 25°C and ± .005% 
over 0 to 70°C. 

CTS PIN· FREQUENCY LOAD CAP. PKG. 
MP073 7.3728MHz 20 pf HC18/49 
MP080 8.0 Series HC18/49 
MP080A 8.0 20 pf HC18/49 
MP098 9.8304 20 of HC18/49 
MP100 10.0 Series HC18/49 
MP101 10.0 30 of HC18/49 
MP107 10.738635 32 of HC18/49 
MP110 11.0 18 of HC18/49 
MP120 12.0 Series HC18/49 
MP122 12.288 32 pf HC18/49 
MP143 14.31818 Series . HC18/49 
MP147 14.7456 Series HC18/49 
MP150 15.0 Series HC18/49 
MP160 16.0 Series HC18/49 
MP180 18.0 Series HC18/49 
MP184 18.432 Series HC18/49 
MP196 19.6608 Series HC18/49 
MP200 20.0 Series HC18/49 
MP221 22.1184 Series HC18/49 
MP240 24.0 Series HC18/49 
MP245 24.576 Series HC18/49 
MP250 25.0 Series HC18/49 
MP400 40.0M (3rd) 20 of HC18/49 
MP480 48.0M (3rd) Series HC18/49 

"Temperature tolerance is ± .01% over 0 to 70°C. 

HC-49 with a lower profile. The "ATS-SM" is the surface 
mount version of the "ATS" and the "ATP" is a plastic 
surface mount package. The ATP-SM is available in 
tape & reel for volume applications. Contact the factory 
or your local distributor for list of frequencies and specifi
cation details. 

METAL CAN ~ ~.L§. --l ~ 3.0 
!. @ 0.64 

=r~ 1 
1 

I [ 5.0 max 

4, -,-
Q) @ 

-I f( [l] OJ I ~t 

I .. ~.~io---l ~I 1M 
.520 

INSULATION BASE 4 3 

0.432 19.0 max 

1 
3.7±0.2 4.9 ref 1 I 0 mm 

~± 
mm c::::J mm 6 11 H ~ .040 --r.04O 

--~ 2 .200 
ATS . ATS-SM ATP-SM 
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Custom Crystals (CHART A) 
Custom CTS Crystals can be ordered in a variety of 
tolerances in almost any package style to suit every 
application. 

quency. Each of the following options must be specified: 

CHART A shows standard part numbers which can 
be purchased by specifying the Part Number and Fre
CHARTA 

Calibration Tolerance, Load Capacity and Holder Style. 
If you don't see what you need just ask. NOTE: - 0 
Tolerance not available' at all frequencies in all 
packages. 

CALIBRATION TOLERANCE (@ 25°C) 
HOLDER STYLE* Temperatures other than 25°e 

must be specified. 'See Outline Dwgs to Follow 

0- ± .0005% (± 5ppm) A HC-50 (Fig. #8), R3 
1- ± .001% (±10ppm) 8 HC-49 (Fig. #8), R3W 
2-±.002% (±20ppm) C HC-48 (Fig. #10), R17 
3-±.003% (±30ppm) D HC-51 (Fig. #10), R17W 
4-±.004% (±40ppm) E HC-45 (Similar) (Fig. #13) 
5-±.005% (±50ppm) F R3W-SM (Fig. #18) 
6-±.01% (±100ppm) G R2W-SM (Fig. #19) 

L HC-37 (Fig. #15), RTO-8 
M HC-40 (Fig. #12) 
S HC-32 (Fig. #12), R5W 
T HC-35 (Fig. 16), RTO-5 
H DIP .5 x .5 (Fig. #17) 
J DIP-SM (Fig. #20) 13 

MAX 
FREQUENCY MHz SERIES RESISTANCE PIN 

1.0-1.699 (Fund) 650/300 
1.7-2.999 (Fund) 300/150 
2.5-2.999 (Fund) 250/210 
3.0-3.699 (Fund) 200/130 (HC-49) 

130175 (HC-51) 

3.7-3.999 (Fund) 130/100 (HC-49) 
75/60 (HC-51) 

4.0-5.499 (Fund) 100/60 (HC-49) 
75/50 (HC-51) 

5.5-9.999 (Fund) 60/30 (HC-49) 
40/25 (HC-51) 

10.0-15.00 (Fund) 30 

16.0-25.0 (Fund) 25 

17.0-19.999 (3rd O.T.) 60 

20.0-56.999 (3rd O.T.). 50 

57.0-75.0 (3rd O.T.) 45 

50.0-59.999 (5th O.T.) 80 

60.0-125.0 (5th O.T.) 80 

110.0"'200.0 (7th O.T.) 130 

Standard Stability: ± .003% of 25°C frequency from - 40 to + 85°C. 
Other stabilities and Temperature Ranges must be specified. 

Part Number Example: Specifications 12.0 MHz, ± .002% 
@ 25°C, HC-49 (R3W), Series PIN, R1032-2B @ 12.0 MHz. 

R1553-

R1435-

R1535-

R1435-

R1335-

R1335-

R1235-

R1032-

R1027-

R3335-

R3032-

R3127-

R5132-

R5127-

R7127-

LOAD CAPACITY 

A-20 pF 
8-32 pF 
C-Series 
D-Other (Specify) 
E-18 pF 
F-30 pF 

1 1 
CAL. lOAD 
TOl. HOLDER CAPACITY 
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Military Crystals 
CTS KNIGHT'S test lab is government approved for 
qualification testing to military specification MIL-C-
3098G, and includes equipment for environmental test
ing such as humidity, shock, vibration and aging. 

Production test equipment conforms to maintenance 
and periodic re-calibration required by U.S. Government 
calibration system requirements in MIL-C-45662A. 

CTS KNIGHTS is QPL Approved On The Following Military Types: 
CR-18A/U (1-5, 10-20 MHz) CR-75/U (50-110 MHz) 
CR-19A/U (1-5, 10-20 MHz) CR-76A1U (17-61 MHz) 
CR-52A/U (19-61 MHz) CR-77A/U 
CR-54A1U (50-110 MHz) CR-78A/U (4,2-20 MHz) 
CR-55A/U CR-79/U (4,2-20 MHz) 
CR-56A1U (50-110 MHz) CR-80/U (50-125 MHz) 
CR-58A1U (1-20 MHz) CR-81 /U (17-62 MHz) 
CR-60A/U CR-82/U (50-110 MHz) 
CR-64/U (2.9-20 MHz) CR-83/U (50-110 MHz) 
CR-67A1U CR-89/U 
CR-72/U CR-97/U 

MIL-Equivalent Crystals 
MIL-C-3098G requires special testing to ensure com
pliance with the entire specification. Any crystal marked 
with the "CR" number must receive this testing. 

If your required crystal details match those of a mil 
spec in general parameters, but your commercial appli
cation does not demand the exhaustive testing, you 

SPEC SHEET MIL MIL CTS FREQUENCY 
MIL·C·309B TYPE HOLDER HOLDER RANGE· MHz 

/3 CR-18A/U HC-6/U R17 1,0-20,0 
/4 CR-19A/U HC-6/U R17 1,0-20,0 
/30 CR-52A/U HC-6/U R17 15,0-61,0 
/32 CR-54A/U HC·6/U R17 50,0-110,0 
/33 CR-55A/U HC-18/U R3W 17,0-62,0 
/34 CR-56A/U HC-18/U R3W 50,0-110,0 
/36 CR-58A/U HC-17/U R17 Mod, 1,0-20,0 
/38 CR-60A/U HC-18/U R3W 5,0-20,0 
/42 CR-64/U HC-18/U R3W 2,9·20,0 
/45 CR-67A/U HC-18/U R3W 17,0-61,0 
/50 CR-72/U HC-25/U Mod, R3 Mod, 17,0-61.0 
/52 CR-75/U HC-6/U R17 50,0-125,0 

/53 CR-76A/U HC-18/U R3W 17,0-61,0 
/55 CR-77 /U HC-25/U R3 17,0-62,0 
/62 CR-78A/U HC-25/U R3 4,2-20,0 
/63 CR-79/U HC-25/U R3 4,2-20,0 
/57 CR-80/U HC-18/U R3W 50-125,0 

/58 CR-81/U HC-25/U R3 17,0-62.D 
/59 CR-82/U HC-25/U R3 50.0-110.0 
/60 CR-83/U HC-25/U R3 50.0-110.0 

/67 CR-89/U HC-32/U R5 2,12-6.2 
/72 CR-97/U HC-18/U R3W 8,0-10,0 
/82 CR-l06/U HC-18/U R3W 10,5-11,5 
/87 CR-111/U HC-18/U R3W 17,0-62,0 
/90 CR-114/U HC-25/U Mod, R3 Mod, 2,9-3,85 
/93 CR-117/U HC-25/U R3 30,0-63,0 

/101 CR-124/U HC-18/U R3W 2,9-3,8 
/108 CR-128/U HC-18/U R3W 17,0-62,0 
/118 CR-139/U HC-18/U R3W 20,0-22,0 
/119 CR-140/U HC-6/U R17 9,5-12,5 
/122 CR-141/U HC-18/U Mod, R3WMod, 50,0-90,0 

/137 CR-157/U HC-33/U R17W 1,0-20,0 

CR-106/U 
CR-111/U 
CR-114/U 
CR-117/U (30-62 MHz) 
CR-124/U 
CR-128/U 
CR-139/U (20 MHz) 
CR-140/U 
CR-141/U (50-90 MHz) 
CR-157/U (1-20 MHz) 

can order a mil equivalent crystal. The design will be 
the same. The crystal will not receive the detailed test
ing. Marking will be standard commercial marking. The 
"CR" number will not appear on the crystal. 

A mil vs commercial cross reference is shown below: 

VIBRATION OPERATING TEMPERATURE FREQ, TOL VS. LOAD CAP, 
MODE RANGE (OCI TEMP. (%J OR SERIES 

Fund, -55 to +105 ±,005 32 pf 
Fund, -55 to +105 ±,005 Series 
3rd OT -55 to + 105 ±_005 Series 
5th O,T, -55 to + 105 ±,005 Series 
3rd O,T, -55 to +105 ±,005 Series 
5th OT -55 to + 105 ±,005 Series 
Fund, -55 to +105 ±,005 32 pf 
Fund, -55 to + 105 ±,005 Series 
Fund, -55 to +105 ±,005 30 pf 
3rd O,T, -55 to +105 ±,0025 Series 
3rd D,T, -55 to +105 ±,005 Series 
5th D,T, -55 to + 70 ±,008 Series 

- (80 to 90) & + (70 to 80) 
3rd O,T, ( -40 to +90 J ±,002 Series 
3rd D,T, - (55 to 40) & + (90 to 105) +,003 Series 
Fund, -55 to +105 ±,005 30 pf 
Fund, -55 to +105 ±,005 Series 
5th D,T. -40 to +90 ±.002 Series 

- (55 to 40) & + (90 to 105) ±,003 
3rd D.T. -55 to +105 ±.005 Series 
5th D.T. -55 to + 1 05 ±,005 Series 
5th O.T. -40 to +90 ' ±.002 Series 

-(55 to 40) & +(90 to 105) ±.003 
Fund. -55 to +90 ±.005 30 pf 
Fund, -40 to +85 ±,005 32 pf 
Fund, -55 to +105 ±,005 32 pf 
3rd D,T. -55 to + 105 ±,005 Series 
Fund, -55 to +105 +,005 32 pf 
3rd D.T, Ref,25°C ±,001 . Series 

-4D to +65 ±,0015 
Fund, -55 to +100 ±,005 32 pf 
3rd D.T, -55 to +105 ±,005 Series 
Fund, -55 to +105 ±,005 30 pf 
Fund, -55 to +90 ±,005 60 pf 
5th O,T, -30 to +55 ±,0025 Series 

- (55 to 30) & + (55 to 65) +,0045 
Fund, -55 to +105 ±,005 Series 
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Precision Quartz Crystal Resonators 
I. DESCRIPTION 
CTS High Stability Precision Resonators are used where 
specific tight parameter control is required. These crys
tals are used in communication, instrumentation, and 
military applications where specialized performance, 

documentation, or testing demands extra attention. 
These crystals are either calibrated at room tempera
ture, or at elevated temperature for ovenized oscillator 
applications. Holder types see Fig. 8 and Fig. 9. 

II. ELECTRICAL PERFORMANCE 

A. Q-VALUE [ 2 7r C~, foR, J 
Fund. 1-50 MHz 
3rd O.T. 5-30 
3rd 30-85 
5th, 7th, 9th 50-200 

8 FREQUENCY TOLERANCE 

Calibration Tolerance 

Temperature Tolerance 
(Freq. Dev. from 25°C reading) 

o +50°C 
-40° +85°C 
-550 +105°C 
T.P. @ 85°C (Ovenized Application) 

CAGING 

@ Room Temp. 
@ Turning Point (Ovenized Application) 

D. INHARMONIC MODES (SPURS) 

Normal 

75K 
100K 
60K 
40K 

±15 ppm 

±6 PPM 
±20 PPM 
±30 PPM 

±5°C 

:<:;;1 PPM/yr 
:<:;;1 PPM/yr 

6 db (min) 
(2:1 R ratio) 

Custom Designs 

200K 
200K 
100K 

75K 

±5 ppm 

±3 PPM 
±15 PPM 
±24 PPM 

±3°C 

:<:;;V2 PPM/yr 
:<:;;V2 PPM/yr 

15 db (min) 

III. ENVIRONMENTAL PERFORMANCE (MIL-STD 202F) 
Typical Custom Designs 

Mech. Shock 2138 100g/6 msec 1000g/1 msec 
Vibration 2040 10g; 10-500 Hz 20g; 20-2000 Hz 
Hermeticity (::;; 1 x 1 OSccl sec/ atm) All Designs All Designs 

IV. CRYSTAL FREQUENCY STABILITY NEAR TURNING POINT
OVENIZED APPLICATIONS 

!~~~·FL~ - 200 . 
<J 100 

o I 

L',f = (9.6 PPB/OC2) x L', P 
f 

SLOPE = (19 PPB/oC) x L', T 

L',f = (15.6 PPB/OC2) x L', P 
f 

SLOPE = (31 PPB/oC) x L', T 

Optimum Designs 

750K 
750K 
125K 
100K 

±3ppm @T.P. 

±2 PPM 
±11 PPM 
±20 PPM 

±2°C 

-
::;;2 x10 7/yr 

:::; 1 X 10-9/day 

30 db (min) 
(Funds) 

Optimum Designs 

10,000g/5 msec 
50g; 20-5000 Hz 

All Designs 

L',f = (21.6 PPB/OC2) x L', P 
f 

SLOPE = (43 PPB/oC) x L', T 
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Engineering Data 
IV. MECHANICAL/ENVIRONMENTAL CAPABILITIES 
A MECHANICAL ENCLOSURES-CTS Knights uses flux
free sealing techniques (resistance weld and cold weld) for 
improved cleanliness, superior hermeticity, and long term 

HC-48, 51,36,47 

HC-37 

HC-46, K5, R5W, R5 

HC-35, HC-45 (sim.) 
R2W-SM 

B. ENVIRONMENTAL TESTING-CTS Knights has its own 
MIL-QPL approved test lab capable of all normal environmen
tal testing. In addition to performing any qualification testing 
necessary, the Q.C. organization is involved.in monitoring key 
process control points, as well as sampling outgoing product 
for specification compliance, in compliance with MIL-I-45208 
and MIL-Q-9858. Complete environmental testing capabilities 
per MIL-STD-202 include: 
a. Mechanical Shock Method 213 
b. High Frequency Vibration Method 204 

reliability. CTS Knights manufactures crystals in 16 standard 
packages. One half inch hOld-down wire (for mechanical sup
port and/or grounding case) are available on the oval 
packages. 

c. Random Vibration Method 214 
d. Moisture Resistance Method 106 
e. Salt Spray Method 101 
f. Seal Method 112 
g. Static and dynamic aging 
h. Drive linearly and reduced drive level testing capabilities 
i. Complete crystal parameter temperature testing 

capability ( - 55°C to + 125°C) 
j. Insulation Resistance Method 302 

Package Outline and SpeCifications 
HC-49 GROUP HC-48 GROUP 

RESISTANCE WELD COLDWELD 

~ (.43.~)9JAX ~ =::U3•35 t 
~ 

Glm I.- 10.33 3 81 
IG~07) MAX (.150) MAX. II- -11 4.77 

~ ~J? 464 f- 11.30-1 (.188) MAX. 
=----L.(_.183) MAX. (.445) t 

0,48 
(.019) 

(j~~::6gg) -I 

IT 
13,46 
(.530) 
MAX 

R3W (HC-49/U) 
FIG. 8 
R3 (HC-50/U) 
Leads .238 
Dia. .040 

0,058 

13,46 
(.530) 
MAX. 

G02) I 
+c!:::;::;::=:;:;::::I-f.~ --

0,48 12,7 
(.019) (.5PO) 

-; I-- 4,87 
I (.192) NOM. 

K3W (HC-43/U) 
FIG. 9 
K3 (HC-42/U) 
Leads .238 
Dia. .040 

RESISTANCE WELD 

[(.7~~:~A . 7.41 
[r,700) MAxI (.292) MAX 

~:::::L 868 
~ (.342j MAX. 

12.34 ± .203 --I J.--
(.486±.006) 

~I 
19,68 

(.775) MAX. 

t'::::::::;;:=;;;:::::,L 
.762±.051.... 19,15 

G030 ± .002) .750 

R17W (HC-S1/U) 
FIG. 10 
R17 (HC-48/U) 
Leads .238 
Dia. .050 

FIG. 11 

COLDWELD 

,=~;;=d.-'- 8,94 

1~-ifI==I=-r ( 352) I~ 19,18 f::( 755) 

R0508m~ 
( 02) 

=f-L 
1,32 ---y 
(052) , 6,04 

- ~.~~6~ - (.238) 

NOM. 

K17W (HC-47/U) 

K17 (HC-36/U) 
Leads .238 
Dia. .050 
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Package Outline and Specifications 
SPECIAL PACKAGES 

RESISTANCE WELD 
R5W 

j 
16,26 

0,508 (.640) 
(.02) MAX. 

~'O~2=nr=Tr~-~1~---
6,04 

(.040) (.238) 

H5W 
12,7 

(.500) 
LEADS 

R5W 
0,51 
(.020) 
DIA. 

FIG. 12 

TO-a (HC-37/U) 

FIG. 15 

, 

CASE 
GROUND 

SURFACE MOUNT PACKAGES 

R-2W (Similar to HC-45/U-2) 
RESISTANCE WELD 

R-2W 

3.32 j 
(.131) 

I 

4,32 
(.017) 

-~ j 2.54 _ , (100) 
7,67 I 

~ (302) 

t'":':'1 ,",~, r' 12T70 J 
( 500) , 

I.-
3,75 NOM. 
(.148) 

FIG. 13 

RESISTANCE WELD 
T05 (HC-35/U) 

(.370 
8.50 
(.335) 

6,60 19

.

39 h 
3 LEADS -t f (.260) 

0,48 5,08 38,1 MIN 
(.019) (:02oj. (.50) . 

FIG. 16 

f---1.0~~OREF. 

I-- FIG. 19 

TOP WIRE 

~~12.70 
~ (.500) MIN. 

WITHIN .050" OF 
CENTER LINE 

SOLDER ,457 

00 ."'if"''' "" 
~ 

FIG. 14 

FIG. 17 

FIG. 20 

.635::!: 076 TYP 
4.36914.775 025,:;:,003 (4 PlC'S) 

172/.188 
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Standard Distributor Hybrid .Clock Oscillators 
Choice of Three logic Types: 
TTL, H-CMOS, ECl 
Fully Hermetic 

Resistance Weld package, 14 PIN DIP Compatible. 

FREQUENCY STABILITY: Inclusive of calibration tolerance 
@ 25°C, operating temperature range, environmental condi
tions, input voltage, aging and load change; ± .01 %. 
Other stabilities available upon request. 

OPERATING CONDITIONS: 
Supply Voltage: 5.0V ± 10% 
Operating Temperature: 0 to 70°C 
Fan Out: 10 TTL loads 
Storage Temperature: - 55 to + 125°C 
Popular frequencies of CTS Hybrid Clock Oscillators are avail
able as "off-the-shelf" items from authorized CTS distributors 
under the following part numbers: 

MXO-55 SERIES 
TTL logic ± .01 % Stability 

CTS PIN FREQUENCY 
MX055GB-2C 1.8432 MHz 
MX055GB-2C 3.6864 MHz 
MX055GB-2C 4.0000 MHz 
MX055GA-2C 4.9152 MHz 
MX055GA-2C 5.0688 MHz 
MX055GA-2C 7.3728 MHz 
MX055GA-2C 8.0000 MHz 
MX055GA-2C 10.0000 MHz 
MX055GA-2C 12.0000 MHz 

CX065 SERIES 
HCMOS logic ± .01 % Stability 

FREQUENCY PART NUMBER 
4.0000 MHz CX065GA-2C-4.0 MHz 
4.9152 MHz CX065GA-2C-4.9152 MHz 
8.0000 MHz CX065GA-2C-8.0 MHz 

10.0000 MHz CX065GA-2C-10.0 MHz 
12.0000 MHz CX065GA-2C-12.0 MHz 
16.0000 MHz CX065GA-2C-16.0 MHz 
20.0000 MHz CX065GA-2C-20.0 MHz 
24.0000 MHz CX065GA-2C-24.0 MHz 

OUTLINE DRAWING 
t r--~---j 

5feg r.ll 1!~ 
o 0II.MOl!. 

U .250 

.508 ±.127 11-----
~ .408/·4~2 --..1 ~ ,. 

.016/.019 

~r'NN~TES ---....r----~. 

.-----+4>-.' __ 7 •• t 
7.620 I 1 12.95' 
.300 ;+ __ .., --:510 

.-'::c---.--+. " B --.t 
KEV:A 

FIG. 9 MXO·55 PACKAGE 

CTS PIN FREQUENCY 
MX055GA-2C 14.31818 MHz 
MX055GA-2C 16.0000 MHz 
MX055GA-2C 16.257 MHz 
MX055GA-2C 18.432 MHz 
MX055GA-2C 19.6608 MHz 
MX055GA-2C 20.0000 MHz 
MX055GA-2C 24.0000 MHz 
MX055GA-2C 32.0000 MHz 
MX055GA-2C 40.000.0 MHz 

EX055 SERIES 
10KH ECl logic ±0.01% Stability 

FREQUENCY PART NUMBER 
80.0 MHz EX055GO-2C-80.0 MHz 

100.0 MHz EX055GO-2C-100.0 MHz 
110.0 MHz EX055GO-2C-110.0 MHz 
120.0 MHz EX055GO-2C-120.0 MHz 

See Data Sheets to Follow for Pin Connections and Complete Electrical Specifications. 

Consult factory for new frequencies available in HCMOS logic. 
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Hybrid Clock Oscillators 
FAX 815-786-9743 

ORDERING INFORMATION 

MXO-55 SERIES 
TTL logic outputs 
14 pin DIP compatible 
19.2 KHz to 100 MHz 

PIN CONNECTIONS 
Pin 1: N/C, enable, or output 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 

t r--~~ r M+ I 1!-----,-v vII ~ 
U .250 

g~~:ag~ ~JCt 
. 016/.019 

DENOTES --..... _____ ~ 
PIN1 r ~ 

~---l"*"+' __ 7."*" I 
~ I I 12.954 

.300 ;+ ___ .. .510 

~~,--+~ 14 B ~ 

KEY:~ 

FIG. 9 MXO-55 PACKAGE 

CSS; Q-D D'" MXO-55 • NOTE 1 

OUTPUT FREQUENCY (PIN 8) 

~ 1 
FREQUENCY, MODEL FREQUENCY OPERATING 

& OPTIONS CODE TOLERANCE(NOTE 2) CODE TEMP. RANGE CODE 

4.9152 MHz to 100 MHz ±.1% (1000 ppm) 1 OOC to +70oC C 
Basic oscillator GA 

±.01% (100 ppm) -40°C to +850C I No enable 2 

4.9152 MHz to 70 MHz ±.005% (50 ppm) 3 -55°C to +105OC P 
Basic oscillator GAE 

with enable (NOTE 3, 5) ±.05% (500 ppm) 4 -55°C to +1250C M 

19.2 KHz to 4.9151 MHz ±.0025% (25 ppm) 5 
Basic oscillator wi dividers GB (OOC to 70°C only) 
307.2 KHz to 4.9151 MHz 
Divider output with enable GBE 

2.4576 MHz to 60 MHz GC NOTE: 
Complementary outputs 1. When ordering screening similar to MIL-O-5531O, Class B, 

add -MLB after frequency . 
Dual outputs 

Tolerances include 2SoC accuracy, changes in ope'ating Pin 8: 307.2 KHz to 1.25 MHz GD16 2. 
Pin 1: 16X Pin 8 temperature, supply voltage, load, environmental co;)ditions, 

and aging. 
Dual outputs 

Pin 8: 614 KHz to 2.5 MHz GD18 3. ENABLE FUNCTION (50 nsec max response time) 
Pin 1: 8X Pin 8 HI: ENABLES OSCILLATOR 

Dual outputs 
LO: Disables oscillator (output latches HI) 

Pin 8: 1.228 MHz to 5 MHz GD28 4. On frequencies below 307.2 KHz the crystai frequency 
Pin 1: 4X Pin 8 will be on Pin 1. 

Dual outputs 5. See MX053 Series for TRISTATE Output option. Pin 8:2.457 MHz to 10 MHz GD48 
Pin 1: 2X Pin 8 6. Short Circuit Output current = 100ma max and 5 minutes max duration 

atRMT 

ELECTRICAL SPECIFICATIONS (MXO-55 SERIES) 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE 

SYMBOL MINIMUM TYPICAL MAXIMUM UNITS RANGE 

Operating Voltage -55°C to +125OC Vee 4.75 5.00 5.25 
A,B,C,D 19.2 KHz to 100 MHz 40°C to + 85°C 4.50 5.uu 5.50 V 

Maximum Supply Voltage 55°C to + 125°C Vee Max. 7.00 
A 4.9152 to 25 MHz 20 35 

>25 to <70 MHz 33 65 
70 to 100 MHz 60 110 

Supply Current B 2.4576 to <4.9152 MHZ 30 50 
307.2 KHz to <2.4576 MHz"_ - 55°C to + 125°C lee 45 75 

19.2 to <307.2 KHz 70 125 

C >12 to 60 MHz 15 22 75 
2.4576 to 12 MHz 30 50 

D 307.2 KHz to 10 MHz 45 75 rnA 

Output Voltage - HI -55°C to +125OC VOH 2.40 3.60 
Output Voltage - LO A,B,C,D 19.2 KHz to 100 MHz VOl 0.30 0.50 V 

40°C to + B50C 0.25 0.40 
A 4.9152 to 25 MHz 3 5 

>25 to 100 MHz 2 4 
Rise & Fall Time B 2.4576 to <4.9152 MHz - 55°C to + 125°C tR & tF 3 5 nS 

(measured between 19.2 KHz to <2.4576 MHz 8 18 
0.5V & 2.4V) C 2.4576 to 60 MHz 3 5 

D 307.2 KHz to 10 MHz 8 18 
Start-up Time A,B,C,D 19.2 KHz to 25 MHz 55°C to + 125°C ts 2 5 mS 

A >25 to 100 MHz 8 15 
4.9152 to 25 MHz OOC to +70oC 45 50 55 

A 55°C to + 125°C 40 50 60 
>25 to 100 MHz 35 50 65 

2.4576 to <4.9152 MHz 55°C to + 125°C 45 50 55 
Duty Cycle (uptime) B 19.2 KHz to <2.4576 MHz 40 50 60 
(measured @ 1.5V) OOC to +70oC 45 50 55 % 

2.4576 to 12 MHz 55°C to + 125°C 45 50 55 
C >12 MHz to 60 MHz 35 50 65 

OOC to +70oC 45 50 55 
D 307.2 KHz to 10 MHz 55°C to + 125°C 40 50 60 

OOC to +70oC 45 50 55 
>12 to 60 MHz OOC to +70oC 6 10 

Phase Delay C 55°C to + 125°C to, & to, 6 12 nS 
(measured @ 1.5V) 2.4576 to 12 MHz OoC to +70oC 3 5 

55°C to + 125°C 3 8 
Enable Input Load Factor AE 4.9152 to 70 MHz 50°C to + 125°C F, 1 

2.4576 to 70 MHz 55°C to + 125°C 10 S-TTL 
Fanout A,B.C >70 MHz to 100 MHz 2 Gates 

(per output) -40°C to +850 C F, 5 
A 19.2 KHz to <2.4576 MHz 55°C to + 125°C 10 TTL 
D 307.2 KHz to 10 MHz 55°C to + 125°C 10 Gates 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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JKTO-79 SERIES 
TTL logic outputs 
"A" MODELS are electrically 
similar to MX055GA Models 
"8" MODELS are electrically 
similar to MX055G8 Models 
from 307.2 KHZ to <2.4576 
MHZ 

TO-8 compatible 
500 KHz to 70 MHz 

EN.ABLE FUNCTION 
4 MHz to 12 MHz: 
HI: Enables oscillator 
LO: Disables oscillator 

(OA latches LO, 
OB latches HI) 

500 KHz to <4 MHz: 
LO: Enables oscillator 
HI: Disables oscillator 

(OA & OB latch LO) 

CE MODEL now available from 
3.5 to 25.0 MHZ 
Enable and latch as above ex
cept from 12.01 to 25.0 MHZ 
HI: Enables oscillator 
LO: Disables oscillator 

OA latches HI 
OS latches LO 

ORDERING INFORMATION 

JKTO-79 ~9QQ;Q 
FREQUENCY AND MODEL FREQUENCY OPERATING 

AND OPTION CODE TOl. (NOTE 2) CODE TEMP. RANGE CODE 
7.0 MHz to 70.0 MHz 

Basic oscillator A 
No enable 

±.1% (1000 ppm) 1 
±.01% (100 ppm) 2 

OOC to +70oC C 
-40°C to +85°C I 

500 KHz to 7.0 MHz -+-.005% (50 ppm) 3 - 55°C to + 105°C P 
Oscillator with divider B 

No enable 

3.5 MHz to 25 MHz 
C Oscillator with 

-+-.05% (500 ppm) 4 
±.0025% (25 ppm) 5 
(OOC to 70°C only) 

-55n C to +125OC M 

NOTE 2: Complementary output - No enable 

Oscillator with dual outputs 

Tolerance includes. 25°C accuracy, changes in operating temperature, supply 
voltage, load, environmental conditions, and aging. 

and no enable 028 
OA = 4X OB 
OB = 1 to 3 MHz 

Oscillator with dual outputs 
and no enable 048 

OA = 2X OB 
OB = 1 to 3 MHz 

Any of above AE 
(below 12 MHz) BE 

with enable D28E 
For CE MODEL see note at left D48E 

PIN CONNECTION 
1 Enable/disable option (otherwise NC) 
2 Internal connection 
3 Output A (OA) (otherwise NC) 
4 Ground 
5 Output B (OB) 

6 Internal connection 

7 
NC (Model A) 
Internal connection (Model B, C, D) 
Crystal frequency (Model C, D) 

8 Vee 
FIG. 11 TO-S PACKAGE 

NOTE: Screening Similar to MIL·Q·55310, Class B Available by Adding ·MLB to the End of the PIN. 

JKTO-81·SERIES 
TTL logic output 
"A" MODELS are electronically 
similar to MX055GA Models 
"8" MODELS are electrically 
similar to MX055G8 Models 
from 307.2 KHZ to <2.4576 
MHZ 
rO-5compatible 
1 MHz to 25 MHz 

PIN CONNECTION 
Pin 1: N/C 
Pin 2: Internal connection 
Pin 3: N/C 
Pin 4: Ground/case 
Pin 5: Output 
Pin 6: Internal connection 
Pin 7: N/C 
Pin8: +5VDC 

JKTO-81 

FREQUENCY AND MODEL 
AND OPTION 

12 to 25MHz 
Basic oscillator 

1 to <12 MHz 
Basic oscillator 

with dividers 

ORDERING INFORMATION 

~9 YiuTPuTl:~:l 
CODE 

A 

B 

REQUENCY F 
TO l. (NOTE 2) 

±.1° Yo (1000 ppm) 

±.01 

±.OO 

±.05 

% (100 ppm) 

5% (50 ppm) 

% (500 ppm) 

See NOTE 2 above. 

t. 
OPERATING 

CODE TEMP. RANGE 

1 OOC to +70oC 

2 -40°C to +85OC 

3 - 55°C to + 105°C 

4 -55°C to +125OC 

n·B 

FIG. 10 TO-5 PACKAGE 
1[,370 ~ 

joo 
__ J 

jI .406'.53' 
~ 

NOTE: SCreening Similar to MIL·0·55310, Class B Available by Adding -MLB to the End of the PIN. 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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C-MOS Compatible Hybrid Clock Oscillators 
CXO-65 SERIES ORDERING INFORMATION 
High speed CMOS logic output 
14-pin DIP compatible 
(MXO-55 style) 
200 Hz to 50 MHz 

PIN CONNECTIONS 
Pin 1: N/C or Enable 
Pin 7: Ground/Case 
Pin 8: Output 
Pin 14: +5 VDC 

CXO~5 ~L2 O~·c:J UTPUT FR Q Y 

FREQUENCY AND FREQUENCY OPERATING 
MODEL CODE TOL. (NOTE 2) CODE TEMP. RANGE 

3.0 to 50 MHz GA ±.1% (1000 ppm) 1 OOC to +70oC 
Basic oscillator ±.01 % (100 ppm) 2 - 400 C to + 85°C 

200 Hz to <3.0 MHz ±.005% (50 ppm) 3 - 550 C to + 1 050 C Basic oscillator with dividers GB ±.05% (500 ppm) 4 -55°C to + 125°C 
3.0 to 50.0 MHz 

1 
CODE 

C 

I 

P 

M 
GAE ±.0025% (25 ppm) 5 

Basic oscillator with enable (active high) (OOC to 700 C only) NOTE: Screening Similar to MIL~ 
0-55310. Class B Available by Adding 

CX065G SERIES ELECTRICAL CHARACTERISTICS -MLB to the End of the PIN. 

SPECIFICATION MODEL FREQ. RANGE TEMP. RANGE CONDITIONS SYMBOL MIN. TYPICAL MAX. UNITS 

Operating Voltage 200 Hz -25 MHz - 40'C to + 85'C 
Voo 

4.50 
5.00 

5.50 
A. B 25 MHz - 50 MHz 

-55'C to + 125'C 
4.75 5.25 VDC 

Max. Supply Voltage 200 Hz - 50 MHz Voo (max.) 7.00 

Irput Current B 200 Hz - <3 MHz 6.0 10.0 mA 
-55'C to + 125'C C,~50pf 100 vs. Frequency A 3 MHz - 50 MHz 1.0 1.2 mA/MHz 

Output Voltage - Hi A.B 
C,~50pf 

VOH 
VDD - 0.2 VDO - 0.1 

V 
FO ~ 10 LS TTL 3.5 4.5 

200 Hz - 50 MHz -55'C to + 125'C 
C, ~ 50 pf 0.1 0.2 

Output Vollage - Lo A.B 
FO ~ 10 LS TTL 

Vo, 
0.2 004 

V 

Rise & Fall Times 
B 200 Hz - 50 MHz 

- 40'C to + 85'C 
14 

20 
-55'Cto + 125'C 25 
- 40'C to + 85'C C, ~ 50 pf 12 

3 MHz - 25 MHz 
-55'C to + 125'C 

10% to 90% tR 9 
15 

A of Waveform & nS 

>25 MHz - 50 MHz 
- 40'C to + 85'C tF 5 

8 
- 55'C to -r 125'C 10 

(FO ~ Fan Out) A.S 200 Hz - 50 MHz - 55'C to + 125'C FO 10 LS TTL 2 .5 0.5V to 204V 
B 200 Hz - <3 MHz -55'C to + 125'C C, ~ 50 pf 45 55 

Duty Cycle 3 MHz - 50 MHz 
- 40'C to + 8S'C (({_,50% of 

40 50 60 % (% Uptime) A - 55'C to + 125'C Waveform 

A.S 200 Hz - 50 MHz - 55'C to + 125'C 10 LS TTL «, 1.5V Level 40 51 60 
Output Current - Hi 

A,B 200 Hz - 50 MHz -55'C to + 125'C 
VoH ~ 3.7V 10H 4.0 

mA 
Input Current - La Vo, ~ OAV 10' 4.0 

Fan Out A, B 200 Hz - 50 MHz - 55'C to + 125'C 
C, 50 pf 
FO 10 LS TTL 

Enable Input Volt 
AE 3 MHz - 50 MHz - 55'C to + 125'C V'H 3.20 5.50 

V 
Disable Input Volt V" -0.50 1.30 

CXO-55 SERIES ORDERING INFORMATION (SEE NOTE) 

Low power consumption CXO:55~ ODCJ CMOS logic output 
' OUTPUT ;REQUENCY (PIN 8) 

14-pin DIP compatible 

1 (MXO-55 style) 
200 Hz to 5 MHz 
PIN CONNECTIONS FREQUENCY AND FREQUENCY OPERATING 

MODEL CODE TOL. (NOTE 2) CODE TEMP. RANGE CODE 
Pin 1: N/C 

3 to 5 MHz GA ::':.1% (1000 ppm) 1 OOC to +700C C 
Pin 7: Ground/Case Basic oscillator -+-.01 % (100 ppm) 2 - 40°C to + 850C I 
Pin 8: Output 
Pin 14: +5 VDC to + 15 VDC 

200 Hz to <3 MHz ±,005% (50 ppm) 3 55°C to +105OC P Basic oscillator GB 

ELECTRICAL SPECIFICATIONS with dividers ±.05% (500 ppm) 4 - 55°C to + 125°C M 

SPECIFICATION MODEL FREQ. RANGE TEMP. RANGE CONDITIONS SYMBOL MIN. TYPICAL MAX. UNITS 

Operating Voltage A,B 200 Hz to 5 MHz 550C to + 1250C VDD 4.50 5.00 15.50 V 

Max, Supply Voltage VOD Max. 18 
VDD SV 3 

B 200 Hz to <3 MHz VDD - 10V 5 
Supply Current - 550C to + 1250 C VDD - 15V CL = 15 pf IDo 8 

~ mA 
VDD 5V 4 

A 3 MHz to 5 MHz VDD 10V 7 
VDD - 15V 12 

Output Voltage-H I A,B 200 Hz to 5 MHz 55°C to + 1250C CL Max. VOH VDD .5 Voo .1 V 
Output Voltage LO VOL .1 .5 

Rise & Fall Times VDD 5V 130 
(measured from 10% A, B 4 MHz to 5 MHz - 55°C to + 125°C VDD - 10V I :CL = Max. tR & tF 70 nS 

to 90% waveform) VDO - 15V I 45 
Duty Cycle (uptime) A,B 

(@ 50% of waveform) 
200 Hz to 5 MHz 55°C to +125OC CL - Max. 40 50 60 % 

Output Load B 200Hz to<3.0MHz 550 C to +1250 C CL 50 pf 
A 3,0 MHz to 5 MHz 15 

Output Cu rrent-H I VDD 5V VOH 4.5V 100 
(source) A,S 200 Hz to 5 MHz -55°C to +1250 C VOD - 10V VOH - 9.5V 10H 250 

VDD - 15V VOH - 14.5V 800 
/LA 

Output Current-Lo VDO - 5V 300 
(Sink) A,S 200 Hz to 5 MHz -550 C to +125 0 C VDD - 10V VOL = .5V 10L 900 

VDD - 15V 2000 
NOTE: Frequency stability IS guaranteed for ±10% supply voltage tolerance. Although the CXO-55 may operate from 5 to 15 VDC, standard frequency calibratIOn IS 
done at Voo= 5 VDC. If your application requires VDD to be other than 5 VDC, please specify nominal VDD, when ordering, to insure proper frequency accuracy'and stability. 
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EeL Compatible Hybrid Clock Oscillators 
EXO-55 SERIES 
10KH ECl logic output 
14-pin DIP compatible 
8 MHz to 130 MHz 
Standard Frequencies Available 

. thru Franchised Distributors. CASE 

EXO~y 

+ 
FREQ 

ORDERING INFORMATION 

-DO 
OUTPUT FREQUENCY 

OPERATING 
GROUND CODE TOl. ( 

UENCY 
NOTE 2) CODE TEMPERATURE RANGE CODE 

ISOLATED CASE GO ±.1% (1000 ppm) C 

PIN 1 CASE G1 ±.01'7< ° (100 ppm) 2 - 40°C to + 85°C 

PIN 7 CASE G7 ±.005 % (50 ppm) 3 

PIN 14 CASE G14 ±.05°1< 0(500 ppm) 4 

ELECTRICAL CHARACTERISTICS (INTO 50 0 TO -2.0 VDC LOAD) 
FREQUENCY RANGE OPERATING TEMPERATURE SPECIFICATION SYMBOL MINIMUM TYPICAL MAXIMUM UNITS 

Operating Voltage VEE -4.94 -5.20 5.46 V 
Max. Supply Voltage VEE Max. 7.0 

Supply Current lEE 50 75 rnA 
Output Voltage HI VOH 1.05 .95 .75 V 
Output Voltage-LO VOL 2.05 -1.80 -1.60 

8.0 to 130 MHz - 40°C to + 85°C 
I Rise & Fall Times 

(measured between 20% & 80%) tR & tF 1.5 2.5 nS 

Duty Cycle (uptime) 40 50 60 % 
(measured @ 50%) 

Output Current-HI @ .95V 10H 19.0 22.0 rnA 
Out ut Current -LO @ 1.7oV OL 1.0 5.0 

Output Load 50 g to 2.0 VDC 

OUTLINE DRAWING 
PIN CONNECTIONS 

STANDARD OPTIONAL) 
PIN EX055GO EX055G1 EX055G7 EX055G14 

1 NiC CASE NiC NiC 
7 -Vee -Vee GNDiCASE -Vee 
8 OUTPUT OUTPUT OUTPUT OUTPUT 

14 GROUND GROUND -Vee GNDiCASE .. 
Note: MIlitary DeSigns Available 

Complementary output available as GOC. G7C or G14C only 

EXO-65 SERIES 
100K ECL I oglc output 

;::T 9YQ:Q, 14-pin DIP compatible 
25 MHz to 200 MHz 

1 + 
CASE FREQUENCY I OPERATING I 

GROUND CODE TOl. (NOTE 2) CODE TEMPERATURE RANGE CODE 

ISOLATED CASE GO ±.1 % (1000 ppm) 1 I OOC to +70oC I C 
PIN 1 CASE Gl ±.01% (100 ppm) 2 
PIN 7 CASE G7 ±.005% (50 ppm) 3 

PIN 14 CASE G14 ±.05% (500 pym) 4 

ELECTRICAL CHARACTERISTICS (INTO 50 0 TO -2.0 VDC LOAD) 
FREQUENCY RANGE OPERATING TEMPERATURE SPECIFICATION SYMBOL MINIMUM TYPICAL MAXIMUM UNITS 

uperating Voltage VEE 4.20 4.50 5.46 V 
Max. Supply_Voltage VEE Max. 5.70 

Supply Current lEE 85 100 rnA 
Output vo tage VOH 1.04 .95 .85 V 
Output Voltage LO VOL 1.90 1.80 1.60 

25.0 to 200 MHz - 40'C to + 85'C Rise & Fall Times tR & tF 1.0 1.5 nS 
(measured between 20% & 80%) 

Duty Cycle (uptime) 
(measured @ 50%) 40 50 60 % 

Output Current-H I @ 1.0V 10H -19.2 21.0 rnA 
Output Current-LO @ 1.7V 10L 2.0 6.0 

Output Load 50 g to 2.0 VDC 

OUTLINE DRAWING 
PIN CONNECTIONS 

STANDARD (OPTIONAL) 
PIN EX065GO EX065G1 EX065G7 EX065G14 

1 NiC CASE NiC NiC 
7 -Vee -Vee GNDiCASE -Vee 
8 OUTPUT OUTPUT OUTPUT OUTPUT 

14 GROUND GROUND -Vee GNDiCASE .. 

1-4---- 20.574 ~ J 1--:8lO 

rFtR' . ~ .250 

gga~:ag~ ~J c-+ 
.016/.019 

Note: MIlitary DeSigns Available Com pout same as EX055 senes 
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Voltage Controlled Hybrid Clock Oscillator 
VXO-55 SERIES 
TTL logic output* 

FAX 815-786-9743 

PIN CONNECTIONS 
14 pin DIP compatible 
(MXO-55 style/.290" Max Height) 
765 KHz to 25 MHz 

Pin 1: Frequency control voltage 
Pin 7: Ground/case 

*HCMOS Logic Models also avail
able, consult factory for 
VX065 Model 

FREQUENCY AND MODEL CODE 

ORDERING INFORMATION 

FREQUENCY FREQUENCY 
DEVIATION* CO DE TOLERANCE 

Pin 8: Output 
Pin 14: +5 VDC 

~ 1 
OPERATING 

TEMPERATURE 
12.25 to 25 . .0 MHz GA 

±120 ppm min. Vc = 2.S0V CODE RANGE CO DE 
Basic Oscillator 

765 KHz to <12.25 MHz 
Basic oscillator with dividers GB 

±.01% (100 ppm) 2 OoC to 70°C C 

±.DD5% (5.0 ppm) 3 - 4DoC to 85°C I 
±2DD ppm min. 2 

* Positive slope 

ELECTRICAL SPECIFICATIONS 
SPECIFICATION MODEL FREQUENCY RANGE SYMBOL MINIMUM TYPICAL MAXIMUM UNITS 

Operating Voltage A,B 765 KHz to 25 MHz Vee 4.5.0 5 . .00 5.5.0 V 

Maximum Supply Voltage Vee Max. 7 . .0.0 
A 12.25 MHz to 25 MHz Icc 18 25 mA 

Supply Current B 3 . .0625 MHz to <12.25 MHz 3D 6.0 
765 KHz to <3 • .0625 MHZ 45 75 

Output Voltage HI A., " VOH 2.4.0 3.6.0 V 
Output Voltage LO 

765 KHz to 25 MHz 
VOL .0.25 .0.4.0 

Rise & Fall Time A, B 3.D625MHz to 25 MHz tR, tF 3 5 nS 
(measured between D.5V to 2.4V) 765 KHz to <3 . .0625 MHz 8 18 

Duty Cycle A,B 12.25 MHz to 25 MHz 4.0 5.0 6.0 % 
(measured @ 1.5V) 765 KHz to <12.25 MHz 45 5.0 55 

Control Voltage A,B 765 KHz to 25 MHz Ve 0.0 2.5 5 . .0 V 
Start-up Time A,B 765 KHz to 25 MHz ts 5 15 mS 

Control Voltage Input Impedance A,B 765 KHz to 25 MHz lDOK !l 
Fanout A 12.25 MHz to 25 MHz Fa 1.0 TTL 

B 765 KHz to <12.25 MHz 1.0 Loads 

Tri-State Hybrid Clock Oscillators 
MXO-53 SERIES 
3-state, TTL logic output* 
14"pin DIP compatible 
(MXO-55 style) 
200 Hz to 70 MHz 
*HCMOS Logic also available, 
consult factory for CX063 Model. 

PIN CONNECTIONS 
Pin 1: Enable 
Pin 7: Ground/case 
Pin 8: Output 
Pin 14: +5 VDC 
ENABLE FUNCTION 
HI: Enables oscillator 
LO: Disables oscillator 

(HI impedance output) 

Designed for automated, in-circuit, and functional board test applications 
where a high impedance output state is required to allow the injection of 
external test signals. 

ORDERING INFORMATION 

MXO-53 ~ __ ==-=P=U=T=P=UT~:~RP:::Q:':U::::E':':N~C~Y~(!...PI::':N~5::':1 ____ l 

FREQUENCY & MODEL CODE FREQUENCY OPERATING 

4.9152 to 70 MHz GA TOLERANCE CODE TEMP. RANGE CODE 

Basic 3-state oscillator ±.1% (10.00 ppm) 1 OoC to +70oC C 

2.00 Hz to 4.9151 MHz -+-.01 % (100 ppm) 2 -40°C to +B50C I 
3-state oscillator with GB 

dividers ±.005% (50 ppm) 3 

-+-.05% (500 ppm) 4 

±.0025% (25 ppm) 5 
(OOC to 70°C only) 

ELECTRICAL SPECIFICATIONS (SIMILAR TO MXO-55 EXCEPT AS NOTED BELOW) 
SPECIFICATION MODEL FREQUENCY RANGE TEMPERATURE RANGE SYMBOL MINIMUM TYPICAL MAXIMUM UNITS 

A 4.9152 to 25 MHz 35 55 
Supply Current >25 to 70 MHz - 40°C to + B50C Icc 5.0 8.0 mA 

B 20.0 Hz to <4.9151 MHz 60 10.0 
Duty Cycle (uptime) 

A,B 2.0.0 Hz to 7.0 MHz -400C to +850C 40 50 60 % (measured @ 1.5V) I I 
High Impedance A,B 2.0.0 Hz to 7.0 MHz - 40°C to + 85°C 10 {Off) 50 p.A 
Output Current 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Surface Mount Hybrid Clock Oscillators 
- SURFACE MOUNT APPLICATIONS-CTS Knights presently offers 

a number of options to suit your surface mount needs. Besides the 
CCXO series, lead less chip carriers, we are offering the MXO-55 
style package in an economical surface mountable configuration, 
through a simple lead formation operation. The surface mount 
option is specified by adding an "S" to the part num,ber (eg. 
SMXO-55, SCXO-65). 

Standard DIP SERIES 
The Standard DIP surface mount series squarewave crystal oscillator 
is contained in a rugged, economical .500" x .800", hermetically 
sealed metal package. The leads are shaped for surface mounting in a 
fullwing design. 

AVAILABLE MODELS: 
SURFACE EQUIVALENT 
MOUNT STANDARD SERIES 

SMX055 MX055 
SCX055 CX055 
SCX065 CX065 
SVX055 VX055 
SEX055 EX055 
SEX065 EX065 
SMX065 MX065 
SMX053 MX053 

Mini-DIP SERIES 
The Mini-DIP surface mount series of squarewave crystal oscillators 
are contained in a rugged, economical .500" x .500", hermetically 
sealed metal package. The leads are shaped for surface mounting in a 
gullwing design. 

AVAILABLE MODELS: 
SURFACE ELECTRICALLY EQUIVALENT 
MOUNT STANDARD SERIES 

SMX025 MX055 
SCX025 CX065 

MINIATURE DUAL-IN-LiNE OSCILLATORS 

MXO-25 SERIES 
TTL logic output 
electrically similar to MXO-55 
310 KHz to 70 MHz 

CXO-25 SERIES 
Hi-speed CMOS logic output 
Electrically similar to CXO-65 
200 Hz to 50 MHz 

-VAPOR PHASE REFLOW-CTS Knights' standard hybrid oscillators 
are capable of withstanding hand and wave soldering processes, but 
are not manufactured to survive vapor phase reflow profiles without 
degradation to device reliability. All surface mountable products are 
built with a special, high-temperature construction process to allow 
vapor phase reflow. 

LOGIC 

TTL 
CMOS 
HCMOS 
TTL VXCO 
10KH ECL 
100K ECL. 
MOS OR MOSITTL 
TTL TRI-STATE 

LOGIC 

TTL 
HCMOS 

FIG. 6 SMXO-55 

FREQUENCY RANGE 

19.2 KHz TO 100 MHz 
200 Hz TO 5MHz 

1 MHzTO 25 MHz 
765 KHz TO 25 MHz 

8 MHzTO 125 MHz 
25 MHzTO 150 MHz 

2.4576 MHz TO 12 MHz 
200 Hz TO 70 MHz 

FREQUENCY RANGE 

307.2 
3 

KHz TO 70 MHz 
MHzTO 25 MHz 

Pin 1-N/C 
Pin 4-Ground/case 
Pin 5-0utput 
Pin 8- + 5 VDC supply 

FIG. 5 Mini-DIP PACKAGE 
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Military Hybrid Clock Oscillators 
CTS Knights is a Qualified Products List (QPL) supplier for 
MIL-O-55310/8, 14, 16, 17, 14-pin dual-in-line package 
TTL logic output 

CTS Knights also supplies product equivalent 
to the following MIL-0-55310 specification 
with qualification anticipated soon: 

SPECIFICATION TYPE 
Frequencies from 50 Hz to 60 MHz 
Class B screening 

~=_22B:;O --~ 

.2ro-'-nTrn]6.:50 , 250 
M55310/9 TTL, TO-5 

PIN CONNECTIONS 
DENOTES -JL~ ~--l 
PIN 1 " .016/.019 M55310/10 TTL, TO-8 

In accordance with appropriate slash sheet .. LT,~ H-" -4-44>-$-$-t--± 
~ 11 ,7 7.620 

M55310/11 CMOS, 14-pin DIP 

M55310/16 SERIES 
ORDERING INFORMATION 

l 
SCREENING 

CODE I CLASS 

B I CLASS B 

M55310/08 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE CLASS 

B CLASS B 

M55310/14 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE CLASS 

B CLASS B 

M55310/17 SERIES 
ORDERING INFORMATION 

SCREENING 
CODE I CLASS 

B I CLASS B 

NOTE: 

.510 ~~ ~8 ~ 
Ll' _ 4>4>~~ l 

M55310/15 CMOS, 14-Qin DIP 
M55310/18 CMOS, 14-pin DIP 

FIG. 8 MILITARY PACKAGE 

M55310/16- 9 cp 
FREQUENCY E 

CODE 
0 

FREQ Y 
50 Hz to <250 

250 Hz to <150 
Hz 
KHz 

2 150 KHz to <4. o KHz 
3 4.0 MHz to <20 MHz 
4 20 MHz to 60M Hz 

M55310/08- QiQ 
FREQUENCY RANGE AGING 

CODE FREQUENCY ~PE~) EAR 
01 1.0 KHz to <150.0 KHz 
02 150.0 KHz to <300.0KHz 
03 300.0 KHz to <600.0 KHz 5 
04 600.0 KHz to <2.5 MHz 
05 2.5 MHz to <5.0 MHz 
06 5.0 MHz to <10.0 MHz 
07 10.0 MHz to <20.0 MHz 
08 20.0 MHz to <30.0 MHz 10 
09 30.0 MHz to <50.0 MHz 
10 50.0 Hz to <1.0 KHz 

M55310/14- Q 
FREQUENCY RANGE 

CODE FREQUENCY 
01 50 Hz to <1.0 K Hz 
02 1.0 KHz to <150.0 KHz 
03 150.0 KHz to <300 .0 KHz 
04 300.0 KHz to <600 .0 KHz 
05 600.0 KHz to <2.5 MHz 
06 2.5 MHz to <5.0 MHz 
07 5.0 MHz to <10.0 MHz 
08 10.0 MHz to <15.0 MHz 
09 15.0 MHz to s25.0 MHz 

M55310/17- c:p 
FREQUENCY R ANGE 

UENC 
0<5. 

CODE FREQ Y 
0 250.0 KHz t o MHz 
1 4.0 MHz to <20.0 MHz 
2 20.0 MHz to s50. OMHz 

M55310/19 TTL, 40-pin LCC 
M55310/20 TTL, 44-pin LCC 

-(EXACT FREQUENCY) 

J 
TOLERANCE (PPM) 

CODE TEMP. FREQ. FREQ. 
RANGE ACCURACY STABILITY 

@23°C VSTEMP. 
lA - 55°/125°C 50 
lB - 55°1105°C 15 ppm 40 
lC -200170°C 25 
4A -55°/125°C 100 
4B -55°/105°C 25 ppm 80 
4C -200170°C 50 

-(EXACT FREQUENCY) 

CODE 

A 
B 
C 

TOLERANCE PPM 
TEMP. RANGE FREQ. 

- 55 to + 105°C 
-20 to + 70°C 

ACCURACY 
@23°C 

15 
ppm 

(TYP) 

-(EXACT FREQUENCY) 

I 
TOLERANCE (PPM) 

CODE TEMP. FREQ. FREQ. 
RANGE ACCURACY STABILITY 

@23°C VSTEMP. 
A -55 to ±50 ppm 

+ 125°C 
B -55 to 15 ±40 ppm 

+ 105°C ppm 
C -20 to ±25 ppm 

+ 70°C 

-(EXACT FREQUENCY) 

TOLERANCE (PPM) 
CODE TEMP. FREQ. FREQ. 

RANGE ACCURACY STABILITY 
@23°C VSTEMP. 

lA -55°/125°C 50 
lB -55°/105°C 15 ppm' 40 

AGING 

~PE~) EAR 

5ppm 

10 ppm 

AGING 

~PE~) EAR 

5 ppm 

AGING 
tER 

EAR) 

5 ppm 

ened similar • HIGH RELIABILITY SCREENING-All hybrid osciliators. at your option. can be sere 
to the Class B requirements of MIL-(}553tO. To request this option, add "MLB" after t he part num· 

lC 
4A,BorC 

-200170°C 25 
as above 25 ppm 100 10 ppm 

ber (e.g, MXQ·55GA·2C-t6.0 MHz-MLB). OtiS to ppm 
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Military Hybrid Clock Oscillators 
CCXO SERIES PACKAGE OUTLINES 

FAX 815-786-9743 

Leadless chip carrier package 
TTL logic output 
Low Profile 
Excellent Environmental Performance 
1.0 to 45.0 MHz 
Electrically similar to 
MXO-55 as follows: 
"A" MODELS are electrically sim
ilar to MX055GA Models 
"B" MODELS are electrically sim
ilar to MX055GB Models from 
307.2 KHZ to <2.4576 MHZ 

CODE 

~MAX'1 
t 3HRHHtBREBJ 
1 \12,1921 ,II 

(
!r:48Q1

S
]jQ1 r:l 

2.159 , i,,-:l!2lf,'a.lli 
.~_ L160 

-.::-'- .~PIN l' 
iJU§JPIN 2 ~ 
----:-1)40' .060 

FIG. 12 CCXO-140 

FREQUENCY AND 

/". --I 
..1..21O..PIN2 PIN 1 ~ 

.050 .075 

FIG. 13 CCXO-1S0 

ORDERING INFORMATION 

Q-g;l~~l 

FIG. 14 CCXO-2S0 

1 
OPERATING PACKAGE STYLE 

40-pin, .040" spaced 140 MODEL CODE 
FRQUENCY 

TOL. (NOTE 2) CODE TEMPERATURE RANGE CODE 

28-pin, .050" spaced 150 
44-pin, .050" spaced 250 

12t045MHz A 
Basic oscillator 
1 to <12 MHz B 

Oscillator with dividers 

OOC to +70oC C 
40°C to + 85°C I 
55°C to + 105°C P 
55°C to +1250 C M 

±.1 % (1000 ppm) 
±:01% (100 ppm) 2 
±.005% (50 ppm) 3 
±.05% (500 ppm) 4 

STANDARD PIN ASSIGNMENT 
CCXO- FUNCTION FOR eexo- eexo-

140 PINS 150 PINS, 250 PINS FREQUENCY 1-45 MHz NOTES: 

1 2 1 NC 1. NC - Indicates internal connection. No external electrical connection 
allowed. 

4 4 6 +5VDC 2. Tolerance includes 25°C accuracy, changes in operating tempera-
ture, supply voltage, load, environmental conditions and aging. 5 15 NC 

10 8 12 +5VDC 
3. Multiple + 5 VDC and GND pins are internally connected and 

redundant. 
15 12 18 NC 4. Non~standard pin aSSignments may be possible. Consult factory with 

requirements. 25 18 28 NC 5. Screening similar to MIL-O-55310. Class B available by adding -MLB 
31 22 34 GND to end of PIN. 
35 NC 6. Unspecified pins may have external electrical connections. 

37 26 40 GND 
39 28 42 Output 
40 1 44 NC 

Engineering Data For Hybrid Oscillators 
TYPICAL CHARACTERISTICS 
• STORAGE TEMPERATURE: -65°C to + 150°C. 
• TEMPERATURE CYCLE: 25 cycles, -55°C to + 125°C, per 

method 1010 ofMIL-STD-883. 
• CONSTANT ACCELERATION: 5000 G, Y1 direction, per method 

2001 of MIL-STD-883. 
• MECHANICAL SHOCK: 1500. G, 0.5 mS, 3 shocks per direction, 

per method 20.02 of MIL-STO-883. 
• SINUSOIDAL VIBRATION: 0..06" D.A., 10 to 55 Hz and 30 G, 55 

to 2000 Hz, 3 cycles per direction, per method 2007 of MIL
STD-883. 

.. RANDOM VIBRATION: 20 G, 20 to 2000 Hz, per method 2026 of 
MIL-STD-883. . 

• LEAD INTEGRITY: Per conditions B1 and B2in method 2004 of 
MIL-STD-883. 

• HERMETICITY: 1 x 108 ATC-cc/sec, per conditions A1 and C in 
method 1014 of MIL-STD-883. 

• MOISTURE RESISTANCE: 10 cycles, per method 1004 of MIL
STD-883 with step 7 subcycle omitted. 

• CORROSION RESISTANCE: 24 hours, per condition A in method 
1009 of MIL-STD-883. 

• SOLDERABILITY: Per method 2003 of MIL-STD-883, or method 
208 of MIL-STD-202, except 1 hour steam aging. 

SPECIAL REQUIREMENTS 
• ELECTROMAGNETIC INTERFERENCE PROTECTION 

The metal package. construction, used extensively on CTS Knights 
hybrid oscillators, effectively reduces radiated EMI due to the 
oscillator circuitry. Further reduction can be accomplished by con
necting the ·case to circuit ground, which is standard on MXO and 
CXO series oscillators. Case grounding is specified by a "G" in the 
part number (eg. MXO-55GA, CXO-65GA). CTS Knights has also 
gained considerable experience in reducing conducted EMI in 
specific customer applications. Contact CTS with your EMI prob-
lemsor requirements, we'll offer a solution . 

• QUALITY: In accordance with MIL-I-45208. 
• RESISTANCE TO SOLDERING HEAT: Per conditions A and C in 

method 210 of MIL-STD-202. 
• MARKING PERMANENCE: Per method 20.15 of MIL-STD-883. 
• THERMAL RESISTANCE: Per method 1012.1 of MIL-STD-883. 

MXO-55 style package = 12°C/watt typical. 
TO-5fTO-8 style package = 8°C/watt typical. 
CCXO style package = 'rC/watt typical. 

• ELECTROSTATIC DISCHARGE SENSITIVITY: Per method 3015 
of MIL-STD-883: 

TTL output models - >4 KV 
(Class B - not sensitive) 
ECL output models - > 4 KV 
(Class B - not sensitive) 
CMOS output models - < 2 KV 
(Class A - sensitive) 

• STEADY-STATE LIFE: 1000 hrs. @ 125°C per method 10.05 of 
MIL-STD-883"disregarding frequency shift. 

• FREQUENCY AGING: <10ppm shift in 30 days @ 85°C ambient. 
• No External Connection Allowed on N/C Pinouts. 

• CUSTOM DESIGN CAPABILITIES-CTS Knights' in-house ca
pabilities include circuit design and artwork generation, crystal and 
hybrid thick film manufacturing facilities, manual and automated 
manufacture and test techniques, and mechanical and environmen
tal testing. This gives CTS a unique flexibility to design and man
ufacture to your custom hybrid oscillator specifications. Consult the 
innovative staff at CTS Knights with your special requirements. 
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Precision Crystal Oscillators 
JKVXO-220 
HIGH STABILITY TCVCXO 

KEY: ~ MECHANICAL ADJUST 

INCH r 1 ~CC:Sy~~~ SCREW) 
1.016 - -'-1 ~ MIN 
JJ4i) D/A~I- ----r23 

1.270 :!:1.27 
050 ::!::.OS 

25.400 • 

1,O~~ 'I 
12.700 r---r-+--+--1 
-:500 -I.--L I 

25.,400 +-l----- .' 
1000 f..--- 50.80 SQ. --..: 

2.00 

TOLERANCE 

.xx .xxx 
::t.7S MM :t.381 MM 

:t.03 :to.1S 

3.810 

[ Z:20 
_ I T .BOD 

t~ 
10.160 

----:wo 

PIN FUNCTiON 

1 OUT 

2 Vee 12 V 

3 a VOLTS, CASE 

• VCXO INPUT 
5 RF RETURN, CASE 

JKXO-105 
HYBRID TCXO 

r 23241 MAX-I 

.915 HEIGHT ~MAX 

A. .. ----~.1 .450 'fGND TRIM: 

t' OUT I 23.241 MAX 

1
915 
I MM 

- • +~-~. cl KEY: INCH 

JKXO-200 
HIGH STABILITY TCXO-
5 MHz* 

TR1M 
ACCESS I~MAX 

2.00 

* CONTACT FACTORY FOR OTHER 
FREQUENCIES. 

Designed for telecommunications use in phase locked and digital frequency 
locked loop applications where tight stability is needed during unlocked 
operation. Deviation range, temp. stability and aging rate combine to provide 
a highly stable TCVCXO with excellent free running stability and reference 
locking capability over an extremely long life. 

SPECIFICATIONS 
• Frequency range: 1 MHz to 25 MHz 

• Exce"ent long term Aging: <4 pp'm in 20 yrs. 

• Operating range: 0 to +50°C or 0 to +70°C. 
• ±3 x 10-7 b,F vs. temp. at any deviation voltage setting. 

• Deviation: ±10 to ±15 ppm for 0 to +10V input, centered at +5 VDC. 
• TTL or HCMOS output. 
• Available with or without trim access port. 

• +12V supply (other voltages available). 

SPECIFICATIONS 
The JKXO-105 is a subminiature TCXO designed to meet the requirements 
of modern battery operated systems. Its sma" size (0.32 cubic inches) and 
very low power consumption combine to form state-of-the-art TCXO per
formance for industry and military applications. 

• Frequency range: 10 MHz to 20 MHz 

• Temp. Stability: -1) ±1 x 10-6, 0 to +70°C. 
-2) ±2 x 10-6, -28 to +70°C. 
-3) ±2 x 10'6, -55 to +85°C. 

• Input: +12VDC ±5% at 2.2 mA typ., 3 mA max. 

• Output: Sinewave 1 vp-p into 1 Ko. 
• Stability vs time: ±1 x 10·6/yr. 
• Stability vs. voltage: ±5 x 10'8/0.1 volt change. 

ADD "T" or "H" to 
Part number for 
TTL or HCMOS 
output signal-5V 
supply required 

• External trim sufficient for 10 yrs. aging via external resistor. 

The JKXO-200 is a precision TCXO designed to maintain state-of-the-art 
stability during variations in environment and electrical inputs. Temperature 
hysteresis, temperature slew, trim adjust effects and aging have been 
minimized. The very low power consumption and rugged construction make 
this oscillator ideal for battery operated portable use. The JKXO-200 can be 
manufactured using Hi-Rei military components providing an ultra stable 
TCXO capable of surviving the harshest of military environments. 

CONDENSED 
SPECIFICATIONS -2 

Frequency vs. temp. - 55°C to + 85°C ±5x10-7 

including hysteresis 
1°C/min temp. slew -55°C to +85°C ±7 x 10-7 

including trim adjust effect 
Stability vs. time ±3 x 10-7 1st yr 

±8 x 10'715 yrs 
Stability vs. voltage (12V ±1V) ±5 x 10'9 

Output level: 500 load 50 mV RMS 
10000 load 150 mV RMS 

Warm up to within ±5 x 10-8 10 seconds max. 
Input power at + 12V 50 mW max. 
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Precision Oscillators -TCXO/TCVCXO 
TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO's) 
VOLTAGE CONTROLLED - TEMPERATURE COMPSENSATED 
CRYSTAL OSCILLATORS (TCVCXO's) 
Low power consumption, high stability over wide tem
perature extremes, and small physical size characterize 
CTS Knights' TCXO and TCVCXO crystal oscillators. 
Add excellent environmental characteristics including 
immunity to humidity, vibration and shock, satisfying the 
requirements of the instruments and communications 

JKXO-12 (TCXO) 
JKVXO-12 (TCVCXO) 

FEATURES: 
• Low profile 
• Solder seal 

industries. 
High reliability and stringent long term qualities com

mon in military applications are available in a variety 
of designs. Note the options and modifications, the 
flexibility of design which offers the user choices to 
fulfill specific needs. 

• Vibration 15G's, to 10-2000 Hz 

JKXO-14 (TCXO) 

JKXO-16 (TCXO) 
JKVXO-16 (TCVCXO) 

• VCO INPUT ON TCVCO MODELS 
Fig. 21 

FEATURES: 
WITH "0" RING (44) REF -
1,905 (.075) HEX DR~ 1- . . (.500) 

• Top access hex 
drive trim 
adjustment 

• Sine or TTL 
output 

• Solder seal 

TRIMAC.CES .. 8 SCREW ~ 1,.18 '.2.700 

0,762 I 

i-----<:<----:"""'" ~ 'T t I :';: r-+-I--~ 
t - 38,10 25,400 

~ (1:5of -.-l (1,-,00_0) _'-""_ 

~ t 
'----<I----J. W 1,143/0,889 

FEATURES: 
• Solder seal 
• Wide frequency range 
• Specialized outputs 

available 

(.045/.035) DIA. 

TOLERANCES 
.XXX ±.01Q 

.XX ±.020 

21,500 

~l~) 

4 PLACES 

Fig. 22 

Standard Pkg. 

'~:~5 MAX 

lelI 
4 PLACES ~ 
4-40 INSERTS .040 ~ 3,302 
g~T1ci~;~uDS TERMIN~ (.130) MIN. 

T ~19.-~5~ 0-- ----La ~ 
50.80 I·,."" I I (.150) REF. 
(2.00)~ I 5~+ ' 

I (1.5..00) I Qum I TOLERANCES 
~ o_i;..I,..<'-o .XXX ±.OlO 

6.350 TYP. -
r.250) 

(1.500) 

Optional Pkg. 

• 4 PINS FOR TCVCXO 

~ 
. .XX 00.030 

~~ 
- 50,80 

(2.00) 

Fig. 23 
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Precision Crystal Oscillators - TCXO/TCVCXO 
JKVXO·22 

JKXO·28 (TCXO) 

'FREQUENCY 
FIG. MODEL RANGE 

JKXO-12A 3-30 MHz 
21 JKXO-12B 3-30 MHz 

JKXO-12C 3-50MHz 
22 JKXO-14A 3-30 MHz 

JKXO-14B 3-30 MHz 
JKXO-16A 1 Hz to 30 MHz 
JKXO-16B 1 Hz to 30 MHz 

23 JKXO-16C 1 Hz to 30 MHz 
JKXO-160 30 to 100 MHz 
JKXO-16E 1 KHz to 30 MHz 

25 JKXO-28 8-20 MHz 
JKVXO-12A 8-30 MHz 

21 JKVXO-12B 30 to 50 MHz 
JKVXO-12C 8 to 35 MHz 
JKVXO-16A 1 KHz to 30 MHz 

23 JKVXO-16B 1 KHz to 30 MHz 
JKVXO-16C 1 MHz to 30 MHz 
JKVXO-16D 30 MHz to 150 MHz 
JKVXO-22A 1 MHz to 30 MHz 

24 JKVXO-22B 30 MHz to 50 MHz 
JKVXO-22C 1 MHz to 30 MHz 

FEATURES: 
• Available as VCXO or TCVCXO. 

Temperature stability and 41,40' 12.70' MAX 

deviation are customized per r (163) SO MAX ---I, 50) MAX 1 r 
application. 5 volt supply, Mod I ~l r--
voltage range 0 to +5 VDC. f I I (25) MINlJ 

22.B60 -O~T . f~~~~V;~~AB}JD'N 
(.9r b-l-o~- ~~1~~T1~m~OWAS 

+5V MOD GND KEY: (~N~) 

FEATURES: 
• Frequency range: 8 MHz to 20 MHz 
• 5 VDC supply f 
• ±1 ppm, O°C to + 70°C 
• TTL or HCMOS output 
• <±3 ppm aging in 10 yrs. 

The JKXO-28 is a low cost design 
providing excellent long term 
stability without need for re-cali
bration over a long life. 

SUPPLY 
VOLTAGE 
OPTIONS STABILITY WITH VCXO 

(VDC) TEMPERATURE DEVIATION OPTIONS 
12-20 ±2 ppm, -55 to +85°C NONE 
12-20 ±1 ppm, -40 to + 75°C NONE 
12-20 ±.5 ppm, 0 to + 70°C NONE 
12-28 ±.5 ppm, 0 to +50°C NONE 
12-28 -+-1 ppm, 0 to + 70°C NONE 
12-28 ±1 ppm, -40 to + 75°C NONE 
12-28 ±1 ppm, - 55 to + 85°C NONE 
12-28 ±2 ppm, -40 to + 75°C NONE 
15-28 ±2 ppm, - 20 to + 70°C NONE 
5 ±2 ppm, - 20 to + 70°C NONE 
5 -+-1 ppm, 0 to + 70°C NONE 
9-20 -+-10 ppm, 0 to + 70°C ±100 ppm, ±5V Input 

12-20 ±5 ppm, 0 to + 70°C -+-15 ppm, -+-3V Input 
12-20 -+-2 ppm, 0 to + 70°C -+-40 ppm, -+-3V Input 
5-20 ±10 ppm, 0 to + 70°C ±40 ppm, 0 to 5 VDC 
9-20 ±20 ppm, - 20 to + 70°C ±100 ppm, ±5V Input 
5 ±30 ppm, -55 to +85°C ±100 ppm, 0 to 5V Input 

12-20 ±5 ppm, 0 to +50oC ±15 ppm, ±5V Input 
5 -+-10 ppm, 0 to +50oC ±40 ppm, 0 to +5 VDC 
5 -+-5 ppm, 0 to +50°C ±12 ppm, 0 to +5 VDC 
5 ±15 ppm, - 20 to + 70°C ±100 ppm, 0 to +5 VDC 

, 
L 1,016 ±O,076 TOLERANCES 

(.040 -+-,003) OIA. ±.254 (::t.Ol0) 

Fig. 24 

Fig. 25 

MAX. 
AGING 
1st YR. 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 

·1 ppm 
1 ppm 

.75 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
1 ppm 
2 ppm 
1 ppm 
2 ppm 

TOLERANCES 
.xxx :±:.0.15 

.xx ±.03 

~J .200 MIN ~12.700~ 
.500 

CASE & GNO ARE INTERNALLY 
CONNECTED 

OUTPUT OPTIONS 

Sine Wave, TTL, HCMOS, 
CMOS (Below 10 MHz) 

TTL or Sine 

Sine (Above 500 KHz) 
ECl, TTL, HCMOS 
CMOS (Below 10 MHz) 

TTL or HCMOS 
TTL 
Sine Wave 
Sine, TTL 

TTL, ECL, HCMOS 
CMOS (Below 10 MHz) 
Sine (Above 500 KHz) 

Sine, ECl 
TTL, CMOS 

TTL 
ECl (-5V Supply Req.) 

• Consult factory for avai able stanaard frequencies. 
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Fast Warm-UpSC Cut Ovenized Oscillator 
JKSC-127 

+IE-6 

+IE-7 

0 

..... -IE-? -..... 
u.. 

<l 
-IE-6 

-IE-5 

LEGEND: AT CUT --
SC CUT--

.... 

I ~ I 

Iii 

I 

o 5 10 15 20 25 

TIME (MIN) 

30 

Ovenized Crystal Oscillator 
JKXO-130 

The JKXO-130 offers excellent long and short term sta
bilities at an economical price. The. design utilizes a 
cold weld preCision overtone crystal with a proportional 
oven controller. 

The JKSC~127 offers ultra fast warm-up with excellent 
long term, short term and phase nois.e characteristics. 
The design utilizes a 10 MHz coldweld sealed SC cut 
overtone crystal along with a uniquely designed pro
portionally controlled double oven which minimizes 
stabilized power consumption. The JKSC-127 is avail
able fully militarized with an MTBF of greater than 
100,000 hours in ground mobile and airborne environ-· 
ments. 

GENERAL SPECIFICATIONS 
FREQUENCY: 10.0 MHz or 10.230 MHz 
INPUT VOLTAGE: Oven +28 VDC ±5% 

Osc.illator +15 VDC ±5% 
INPUT CURRENT: Oven @ turn-on 1.2 amps maximum 

@ -25°C 125 mA typical 
@ -55°C 240 mA typical 

I Oscillator 20 mA maximum 
FREQUENCY STABILITY VS. TEMPERATURE: 

±5 x 10-9 from -55°C to +71°C 
FREQUENCY STABILITY VS. TIME: 

±5 x 10-12 RMS/sec 
±5 x 10-10/day at shipment 
±3 x 10-8/year 

WARM UP: @ -55°C <5 x 10-9 in 7 minutes 
@ -32°C <5 x 10-9 in 5 minutes 
@ +25°C <5 x 10-9 in 3 minutes 

PHASE NOISE (1 HzBW): @ 10 Hz offset -120 dbc 
@1 00 Hz offset -140 dbc 
@ 1 KHz offset -150 dbc 
@ 100 KHz offset -150 dbc 

RF OUTPUT: +5 dbm minimum into 50 ohms 
FREQUENCY ADJUSTMENT: 

Coarse (mechanical) ± 5 x 10-7 minimum 
Fine (electrical) ±5 x 10-8 minimum for ±5 VDC 

SIZE: 2.5" x 4.5" x 2.5" H. 
Modifications of the JKSC-127 available. 

GENERAL SPECIFICATIONS 
FREQUENCY RANGE: 256 KHz to 12.5 MHz 
STANDARD FREQUENCIES AVAILABLE: 5, 6,10,12.352 MHz 
INPUT VOLTAGE AND POWER: +15 VDC ±5% 

10 Watts maximum at turn on 4.5 Watts typical at room 
temperature. 

RF OUTPUT: TTL compatible 2 loads 
FREQUENCY STABILITY VS. TIME: 

5 x 10-11 RMS/10 seconds 
±5 x 10-10/day at shipment 
±3 x 10-8/year 

FREQUENCY STABILITY VS. TEMPERATURE: 
±1 x 10-8 from O°C to +60°C 

SSB PHASE NOISE (measured in a 1 Hz bandwidth): 
@ 10 Hz offset -114 dbc 
@ 100 Hz offset -130 dbc 
@ 1 KHz offset -135 dbc 
@ 10 KHz offset -140 dbc 

FREQUENCY ADJUSTMENT: Coarse >lx 10-6 

Fine >1 x 10-8 

Resolution <1 X 10-10 

FREQUENCY RETRACE: 
(After 48 hours off at room temperature) 
<±1 x 10-8 of the turn off frequency 1 hour after 
turn on. 

SIZE: 1.6" x 4.5" x 2.11// H. 
Numerous modification of the JKXO 130 available -
consult factory to discuss your application. 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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Precision Crystal Oscillators 
JKSC-135 

JKXO-140 

EEM 1988 

The JKSC-135 is an ultra stable 5 MHz double oven oscillator. Its utilization 
of a 5 MHz overtone SC cut crystal helps produce excellent long and 
short term stabilities. The JKSC-135 is well suited for portable battery oper
ated systems. 

SPECIFICATIONS 
• FREQUENCY: 5.0 MHz 
• INPUT VOLTAGE: +15VDC 
• INPUT POWER: 7 Watts maximum at turn on 

2.5 Watts @ 25°C 
• FREQUENCY STABILITY: 

VS. TEMPERATURE: ~1 x 10-9 peak to peak 
-25°C to +60°C 

VS. TIME: 8 x 10-12 RMS/100 seC. 
±5 x 10-10/day 
±2 x 10-8/year 

• OUTPUT: Sine, 1V RMS into 50 ohms 
• Size: 5.0" x 2.38" x 3.20" H 

The JKXO-140 is designed to meet the stringent frequency control require
ments of modern telecommunications systems. Commonly used telecom
munication output frequencies are standard. 

SPECIFICATIONS 
CENTER FREQUENCIES (MHz): 5.0, 5.12, 6.176, 10.0, 10.24, 12.352 
INPUT VOLTAGE: +24 VDC 
INPUT POWER: 8 Watts maximum at turn on 

3.5 Watts stabilized @ +25°C 
• FREQUENCY STABILITY: 

VS. TEMPERATURE: 3 x 10-10/15°C (O°C to +55°C) 
VS. TIME: ±3 x 10-10/day after 30 days 

±2 x 10-8/year 
±5 x 10-8/20 years 

• OUTPUT: 2 TTL loads 
• ELECTRICAL ADJUSTMENT: ±5 x 10-8 minimum for ±5 VDC 
• SIZE: 2.30" x 4.50" x 2.10" H 

CTS - QUALITY FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONics 
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Precision Crystal Oscillators 

20.320 
.800 

-1. I-- 4.83 
. /1 .19 

MM 
KEY: INCH 

JKXO-141 
Designed primarily for the telecommunication market, 
the JKXO-141 series of OCXO's offers a wide range of 
stabilities. It's small size and low power consumption [J 5 

J ... J -9 
PIN 

""" J 1 
.... 8.00 

1.01S J ~ ~ 2 40.640_ 
.040 DIA. 25.40 3 1.600 

57.785 MAX. 1.00 4 

2.275 5 

FREQUENCY 
OUTPUT LEVEL 
FREQUENCY ADJUSTMENT 
OPERATING TEMPERATURE RANGE 
FREQUENCY STABILITY VS. 
TEMPERATURE (OOC -60°C) 

Any 15°C Change 
AGING Per Day 

Per Year 
Per 20 Years 

SUPPLY VOLTAGE 
WARM UP 20 minutes 

8 Hours 
INPUT POWER 

SIZE 
RELIABILITY 
VIBRATION/SHOCK 

*Consult factory for other frequencies and options 

D 1 
/ 

82.55 
<i> _ /' ~6.!NSUBMINIATURE 
~- CONNECTOR 

3.25 
I 

W (POWER & RF OUTPUT) 
<i> 

L_~_~D 

T 

I 
114.30 
4.50 

4-40 STUDS 
(4) PLACES 

I KEY: ~ 
INCH 

---"------' 

k th JKXO '141 II t h' f d" ma es e - an exce en c olce or on car 
FUNCTION 

N/C requirements. Advanced construction techniques are 
+5 VDC used to make this oscillator the economical solution to 
RF OUTPUT your high volume needs. 
GROUND 
+15 VDC 

5.0 MHz' 
TTL with fanout of 10 LSTTL loads 

Sufficient for 20 Yrs. aging 
OoC to +60oC 

JKXO-141-1 JKXO-141-2 JKXO-141-3 
8 x 10.8 3 X 10.8 3 X 10.9 

- 6 x 10.9 1.4 X 10-9 

1 x 10'8 3 X 10.9 5 X 10.10 

1.5 x 10'6 5 X 10'7 1.5 X 10.7 

3 x 10.6 1 X 10'6 5 X 10.7 

5 x 10'9/% 5 x 10'10/% 5 x 10'111% 

1 x 10-7 1 X 10-7 1 X 10'7 

- - 1 X 10-9 

+5Vdc +5% @ 50ma MAX 
+15Vdc +5% @500ma MAX (Cold Start) 

@150ma Hot (35°C) Typ. 
2.25" x 2.25" x 1" H 

Better than 250,000 Hrs MTBF , 
2 G, 10-500 Hz/30 G, 11ms 

JKSC-142 
The JKSC-142 meets the stringent requirements of the 
"Stratum II" telecommunications specification. The use 
of a precision over-tone SC Cut crystal along with 
custom designed double oven results in exceptional 
stability performance over time and temperature. 

OUTPUT FREQUENCY: 5.0 MHz' 
DC INPUT REQUIREMENTS: 

+15 VDC and +5 VDC (±5% regulated to ± 1 %) 
INPUT POWER REQUIREMENTS (TYPICAL): 

+15VDC +5VDC 
@ turn-on 9 watts 0.18 watts 
@ +35°C 3 watts 0.18 watts 

OPERATING TEMPERATURE RANGE: O°C to +60°C 
RF OUTPUT CHARACTERISTICS: 

Square wave 
10 LS TTL Loads 
Duty Cycle 45/55 to 55/45 

WARM UP (+25°C): Less than +1 x 10-7 in 25 minutes 
from frequency at one hour on 

STABILITY: ±1 x 10-7 for 20 years without adjustment 
(After Stabilization): ±1 x 10-10 per day with any 

15°C ambient temperature change and a 0.3% input 
voltage change 

INPUT/OUTPUT CONNECTOR: 9 pin "D" sub-miniature 
MTBF: greater than 250,000 hours 
SIZE: 4.50" x 3.25" x 2.5" H 
'Consult factory for other frequencies and options 
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Voltage Controlled Crystal Oscillators - VCXO 
JKVXO-22 

SIZE: 1.63" x 1.63" x .5"H 

JKVXO-86 

SIZE: 2" x 2" x .75" H 

JKVXO-112 

1---,21.844 MAX---j 
I I .860 I 

KEY: MM 

1Nc:H 

The JKVXO-22 is a low cost VCXO designed for phase locked loop applica
tions. Temperature stability and deviation are customized per application. 
TTL, HCMOS or ECl outputs available. Operation is from +5V supply (-5V 
for ECl). Standard models are listed below. 

FREQUENCY 
MODEL RANGE STABILITY DEVIATION AGING 

JKVXO-22A 1 MHz to 30 MHz ±10 ppm, ±40 ppm, <2 ppm 
O°C to +70°C o to +5 VDC 1st yr 

JKVXO-22B 30 MHz to 50 MHz ±5 ppm, ±12 ppm, <1 ppm 
O°C to +50°C Oto +5VDC 1st yr 

JKVXO-22C 1 MHz to 30 MHz ±15 ppm, ±100 ppm, <2 ppm 
- 20°C to + 70°C o to +5 VDC 1st yr 

The JKVXO-86 is a compact, low cost VCXO designed to meet your require
ments. The unit exhibits good stability over the temperature range of 0 to 
+55°C and provides excellent modulation characteristics. 

SPECIFICATIONS 
• FREQUENCY RANGE: 5 to 

30 MHz 
• FREQUENCY DEVIATION: 

±1000 ppm 
• MODULATION LINEARITY: ±10% 
• FREQUENCY STABILITY: 

±100 ppm, 0 to +55°C 

• DC INPUTS: +12V @ 15 mA typo 

• MODULATION INPUT: ±3V P.P., 
DC to 20 KHz 

• MODULATION RESPONSE: 
±1 dB, DC to 20 KHz 

• RF OUTPUT: Sine, 0 dBm/min. 

The JKVXO-112 is a subminiature VCXO ideal for use in digital phase locked 
loop applications. A wide frequency range is available in a .25 cubic inch 
package. 

SPECIFICATIONS 
• FREQUENCY RANGE: 2-35 MHz 
• FREQUENCY DEVIATION: ±40 to ±90 ppm 
• FREQUENCY VS. TEMPERATURE: ±15 ppm, O°C to +70°C 
• OUTPUT: TTL or HCMOS 
• INPUT: 5 VDC ±5% 
• MODULATION INPUT VOLTAGE OPTIONS: 

-1) 0 VDC to +10 VDC, centered at 5 VDC 
-2) 0 VDC to +5 VDC, centered at 2 VDC 

SIZE: .86/1 max x .83/1 max x .35/1 max (H) 

JKVXO-100 
The JKVXO-100 is a subminiature VCXO designed to meet requirements for 
wide pullability and good center frequency stability. Uses include digital 
phase locked loop applications for frequency synthesis and data reception. 

SPECIFICATIONS 
• FREQUENCY RANGE: 

10 to 35 MHz 
• CENTER FREQUENCY AT ROOM 

TEMPERATURE: ±10 ppm at time 
of shipment 

• TEMP. STABILITY: O°C to +60°C 
±40 ppm 

• OSCILLATOR INPUT: 
+12 VDC ±10% @ 10 mA max. 
+5 VDC ±10% @ 25 rnA max. 

• PULLABILlTY: ±200 ppm minimum 
SIZE: .86/1 max x .83/1 max x .35/1 max (H) 

• OUTPUT: TTL (5 loads) 

CTS - QUALITY, FREQUENCY CONTROL COMPONENTS FOR RELIABLE ELECTRONICS 
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SURFACE MOUNT, HYBRID CRYSTAL 
CLOCK OSCILLATOR 

MODEL XOSM-51 B, 240 Hz to 1.5 MHz; 
4.0 MHz to 60.0 MHz 

FEATURES 

.·HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL Compatible 

• Miniature size (.50" square) for greater packaging density 

• Hermetically sealed package 

SPECIFICATIONS 
ELECTRICAL 

Operating Temperature Range: O°C to + 70°C 

Storage Temperature Range: -55°C to + 125°C 

Frequency Stability: (Inclusive of Calibration Tolerance 
at 25°C, Temperature Change, Input Voltage Change, Load 
Change, Aging, Shock and Vibration): ±.01% (±100 PPM) 

Input Voltage: (Vdd) +5.0 ± 0.5 VDC 

Input Current: 5 to 40 rnA Typ. (see graph) 

Rise Time: 10nS Max. (CMOS Levels), 6nS Max. (TIL Levels) 

Fall Time: 10nS Max. (CMOS Levels), 6nS Max. (TIL Levels) 

Logic '0' Level: 0.1 Vdd Max. CMOS, O.4V Max. TIL 

Logic '1' Level: 0.9 Vdd Min. CMOS, 2.4V Min. TIL 

Logic '0' Sink Current: 16 rnA Min. 

Logic '1' Source Current: 0.4 rnA Min. 

PIN CONNECTION 

N/C 

4 Circuit/Case Ground 

5 OUTPUT 

8 INPUT (Vee) 

5.0V 

ACTUAL 
SIZE 

Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TIL, 
LS-TIL, S-TTL Compatible, Waveform Symmetry (0.5 Vdd 
CMOS or 1.4V TIL Levels): 50 + 10% 

Output Load: 50 pF HCMOS or 1-10 TIL Loads 
(3 TIL Max. below 4 MHz) . 

Environmental: 

Temperature Cycle: -55°C to + 85°C, 3 cycles 
Shock: 1000 G's 0.35 millisecond, V2 sine wave, 

3 shocks each plane 

Vibration: .06 D.A., 10-55 Hz, 35 G, 55-2000 Hz 

Humidity: 85% relative humidity @ 85°C, 240 Hours 

Mechanical: 
Hermetically Sealed Package: Leak rate less than 2 x 10-· 

atmosphere cc/sec. of helium 

Marking Ink: Epoxy, solvent resistant 

Solvent Resistance: Isopropyl alcohol, Trichloroethane, 
Freon TMC 

Terminal Solderability: Per MIL-STD-202, Method 208C 

.492 ± .004 DIMENSIONS 

[7.62 ± .101] 
L .426 ±.004 --I 

1 4 I I ~ ___ [10.92 ± .102]_1 

·2300 

TTL TEST CIRCUIT 

~[12.50± '101]~[Numbers in brackets indicate millimeters] 
.300 ±.004 

-- -- -r--b d~ .200rrMax. 
.300 ± .004 [5.09] ~ .27 Max. 
[7.92 ± .!01] ~==n;====;;=~ [6.86] 

1,492 ±.004 ~ 
XOSM-51BT 

0 
CL 

T.P. 

CMOS TEST CIRCUIT 

o o 
XOSM-51BC 

o 

CL - To include probe and fixture capacitance 

HOW TO ORDER XOSM-51 
PART NO. CODE 

I 8 ...f12.50 ± .101] -. 

-C:;I ::::;:" J .07 Max. Pin 1 identified by square corner/dot p: [1.78] CAUTION: Unit can be damaged if 
plugged in backwards 

.500 Max. 
[12.70] 

PACKAGING METHODS 

B 
FREO.ACCURACY 

A = .005% 
B = .01% (Std. Tol.) 
C = .05% 

For more information on 
OSCILLATOR PACKAGING 
write or phone. 

MEASUREMENT METHOD 

C: C-MOS Level 
T: TTL Level 

50 

40 

10 

FREQ - IDD CHARACTERISTICS 
(TYPICAL @ VOO = 5.0 VOC) 

L ~ 
v:::: / 

~ ~ 
~ 

'i.=50pF 

'i. = 15 pF 

10 20 30 40 50 60 
FREQl,IENCY RANGE (MHz) 

10 
FREO./MHz 

Contact factory for other models, logic families, stabilities and temperature ranges. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282· Phone 602-967-7874 
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rDAI.~ HYBRID CRYSTAL 
~ ~ CLOCK OSCILLATOR 

MODEL XO·43, XO·53B 
250 KHz to 60 MHz 

FEATURES 

• Able to withstand flow soldering 

• Wide range of standard frequencies available 
from stock (listed below) 

• Hermetically sealed package 

• Low profile .225 inches [5.72] max. seating height 

• Metal Case - corrosion resistant and grounded 
for EMI shielding 

• Glass standoffs for spacing from mounting surface 

SPECIFICATIONS 
Input Voltage: +5 VDC ±0.5V 

Frequency Range: 250 KHz to 60 MHz 

Operating Temperature Range: O°C to 70°C 

TTL Compatible: Will drive 1-10 TTL Gates 

Environmental: 
Temperature Cycle: -55°C to +85°C, 3 cycles 
Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 3 shocks each plane 
Vibration: .06" D.A., 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85% relative humidity @ 85°C, 240 Hours 

Low Cost available in "8" 
(±.01%) accuracy only. 

DIMENSIONS 
[Numbers in brackets indicate millimeters] 

[5.72] _ 

2300 

Mechanical: 
.225 MaxItI..1.R 

.250 - .010 
.025 [.635] -'[6.35:;: .254] Hermetically Sealed Package: Leak rate less than 2 x 10-8 

atmosphere cc/sec. of helium 
.015 [.381] ----.1 

Marking Ink: Epoxy, solvent resistant 
Solvent Resistance: Isopropyl alcohol, Trichloroethane, Freon TMC 

Terminal Solderability: Per MIL-STD-202, Method 208C 

Package: Cold Rolled Steel (CRS), Nickel-Plated Base with 
Resistance Welded Stainless Steel Cover 

Pin #1 

STOCKING FREQUENCIES (MHz) 
"B" accuracy only 

1.0 
1.2288 
1.8432' 
2.0 
2.4576 
3.6864* 

4.0 
4.9152 
5.0 
5.0688 
6.0 
8.0 

9.8304' 
10.0 
12.0 
14.31818* 
16.0 
16.257' 

16.384 
18.432 
19.6608 
20.0 
24.0 
25.0 

30.0 
32.0 
40.0 
50.0 

'XO-53 model only 

MODEL FREQUENCY 
RANGE 

25() KHz to 3.99 MHz 

,XO-43 4.0 MHz to 24.99 MHz 

25.0 MHz to 60.0 MHz 

250 KHz to 3.999 MHz 

XO-538 4.0 MHz to 8.999 MHz 

9.0 MHz to 24.999 MHz 

25.0 MHz to 31.999 MHz 

32.0 MHz to 60.0 MHz 

INPUT 
CURRENT 

(mAl 

65 max. 

40 max. 

50 max. 

90 max. 

40 max. 

40 max. 

70 max. 

70 max. 

FREQ. ACCURACY 
(All Conditions) 

A = :!:.005% (±50 PPM) 
*8 = ±.01% (±100 PPM) 
C = ±.05% (±500 PPM) 
0= ±.1% (±1000 PPM) 
H = ±1% 

'XO-538 available in "8" (±.01%) accuracy only. 

WAVEFORM TTL OUTPUT 
SYMMETRY RISE & FALL TIME 
@1.4VDC (From Zero to One Levell 

55/45 15 nS max. 

60/40 10 nS max. 

60/40 6 nS max. 

60/40 15 nS max. 

60/40 15 nS max. 

60/40 10 nS max. 

60/40 10 nS max. 

60/40 6 nS max. 

..J L .019 [.483J - 11- .017 [.432J 

- _-@----. 
.300:!: .005 

[7.62:!: .127J -+---1 
.600:!: .005 

[15.24:!: .127] 

Pin #1 is identified by square corner 

"ONE" LEVEL 
"ZERO" LEVEL SOURCING 
SINKING 16 mA O.4mA 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.4 volts max. 2.4 volts min. 

0.5 volts max. 2.4 volts min. 

0.5 volts max. 2.4 volts min. 

Contact factory for other models, logic families, stabilities and temperature ranges. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282' Phone 602-967-7874 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1389 
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HYBRID CRYSTAL 
CLOCK OSCILLATOR 

MODEL XO-51B, 240 Hz to 1.5 MHz; 
4.0 MHz to 60.0 MHz 

FEATURES 

• HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible 

• Miniature size (.50" square) for greater packaging density 

PIN 

4 

5 

8 

CONNECTION 

N/C 

Circuit/Case Ground 

OUTPUT 

INPUT (Vcc) 

• Hermetically sealed package DIMENSIONS [Numbers in brackets indicate millimeters] 

SPECIFICATIONS 
ELECTRICAL 

Operating Temperature Range: O°C to + 70°C 

Storage Temperature Range: -55°C to °125°C 

Frequency Stability (Inclusive of Calibration Tolerance at 
25°C, Temperature Change, Input Voltage Change, Load 
Change, Aging, Shock and Vibration): ±.01% (±100 PPM) 

Input Voltage: (Vdd) +5.0 ± 0.5 VDC 

Input Current: 5 to 40 mA Typ. 

Rise Time: 10nSMax. (CMOS Levels), 6nS Max. (TTL Levels) 

Fall Time: 10nS Max. (CMOS Levels), 6nS Max. (TTL Levels) 

Logic '0' Level: 0.1 Vdd Max. CMOS, 0.4V Max. TTL 

Logic '1' Level: 0.9 Vdd Min. CMOS, 2.4V Min. TTL 

Logic '0' Sink Current: 16 mA Min. 

Logic '1' Source Current: 0.4 mA Min. 

Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL, 
LS-TTL, S-TTL Compatible, Waveform Symmetry (0.5 Vdd 
CMOS or 1.4V TTL Levels): 50 ± 10% 

Environmental: 

'200Max'L~rt=? [5.08] 

.250 ± .014 
[6.35 ± .357] _ I \ 

.020 ± .002 diam. (4 pins) .031 ± .008 
[.508 ± .05OJ [.787 ± .203J 

Pin 1 identified by square comer/dot 

CAUTION: Unit can be damaged if 
plugged in backwards. 

Temperature Cycle: -55°C to +85°C, 3 cycles 
Shock: 1000 G's 0.35 millisecond, 1/2 sine wave, 

3 shocks each plane 
Vibration: .06 DA, 10-55 Hz, 35 G, 55-2000 Hz 
Humidity: 85% relative humidity @ 85°C, 240 Hours 

Mechanical: 
Hermetically Sealed Package: Leak rate less than 2 x 10-8 

atmosphere cc/sec. of helium 
Marking Ink: Epoxy, solvent resistant 

2300 

Output Load: 50 pF HCMOS or 1-10 TTL Loads Solvent Resistance: Isopropyl alcohol, Trichloroethane, Freon TMC 

(3 TTL Max. below 4 MHz) Terminal Solderability: Per MIL-STD-202, Method 208C 

MODEL XO-54B, 250 KHz to 60 MHz 
Low Profile, Resistance Welded Metal Package 

FEATURES 

• HCMOS, CMOS, NMOS, TTL, LS-TTL, S-TTL compatible 

• Enabled tri-state output optional 

• Hermetically sealed package 

PIN 

7 

8 

14 

CONNECTION 

N.C. or E/D 

GND 

OUTPUT 

+5 VDC 

DIMENSIONS [Numbers in brackets indicate millimeters] 

SPECIFICATIONS 
ELECTRICAL 

Operating Temperature Range: DoC to 70°C 

Frequency Stability: (Inclusive of Calibration Tolerance at 
25°C Temperature Change, Input Voltage Change, Load 
Change, Aging, Shock and Vibration): ±.01% (±100 PPM) 

Input Voltage (Vdd): +5.0 ± 0.5 VDC 

Input Current: 5 to 40 mA Typ. 

.225 Max.I+I· r=r [5.72] 
.250:!: .010 

.025 [.635J =.,][6.35'" .254] 

.015 [.38~L .019 [.483] 
-W .017 [.432J 

I-- .815 Max=J 

Rise Time: 10nS Max. (CMOS Levels), 6nS Max. (TTL Levels) 

Fall Time: 10nS Max. (CMOS Levels), 6nS Max. (TTL Levels) 

Logic '0' Level: 0.1 Vdd Max. CMOS, 0.4V Max. TTL 

~l;~ :1I"~'~' LJ T + Pin 1 identified by square corner/dot 

I I .600:::!:: .005 CAUTION: Unit can be damaged if 
f-. ----I. [15.24::!:: .127] plugged in backwards. 

Logic '1' Level: 0.9 Vdd Min. CMOS, 2.4V Min. TTL 

Logic '0' Sink Current: 16 mA tylin. 

Logic '1' Source Current: 0.4 mA Min. 

Output Waveform: Squarewave, HCMOS, CMOS, NMOS, TTL, LS-TTL, 
S-TTLCompatible, Waveform Symmetry (0.5 Vdd 
CMOS or 1.4V TTL Levels): 50 ± 10% 

Output Load: 50 pF HCMOS or 1-10 TTL Loads 

Disable Input Voltage: 0.8V Max. 

Enable Input Current: 10p,A Max. 

Disable Input Current: 150J,tA Min. 

Enable/Disable Delay Time: 100nS Max. 

Environmental: Same as XO-51B above. 

Mechanical: Same as XO-51B above. 

Enable Input Voltage: 2.2V Min. Terminal Solderability: Same as XO-51B above. 

Contact factory for other models, logic families, stabilities and temperature ranges. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 1155 West 23rd Street, Tempe, AZ 85282 • Phone 602-967-7874 

A·1390 For manufacturers' sales offices, see yellow pages EEM 1988 
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cb>DAMON THE FORM FACTOR SPECIALISTS 
VCXOs - 1 KHz to 500 MHz 

Damon VCXOs provide high stability 
over a broad range of center frequen
cies. An optional square wave or pulse 
output signal compatible with I. C. 
logic circuits is available. 

Low Noise VCXOs 
Damon low noise miniaturized VCXOs 
are all solid state quartz crystal stable 
oscillators whose frequencies can be 
varied linearly by an external DC or 
AC modulating Signal. Only a source 
of power and control signal are re
quired ... no auxiliary compensating 
circuitry. 

Gaussian Crystal Filters 

Gaussian Crystal Filters of either con
ventional or monolithic design. Useful 
in FM communications or radar sys
tems where flat time delay is required. 
In a coherent pulsed radar, it can 
minimize return-pulse overshoot. Elim
inates ringing problems in swept spec
trum analysis. Available in 2 to 8 pole 
designs. 

Band-Pass/Reject Crystal Filters 

A wide variety of conventional crystal 
filters are produced at Damon. Stand
ards designs such as Butterworth, 
Chebyshev, Gaussian, Bessel, and Le
gendre, as well as custom tailored 
designs are available. 

Surface-Wave Delay Lines 

With signal transfer across the sur
face instead of through the body (a 
state-of-the-art development), the new 
Surface-Wave concept results in sub
stantially smaller packages, lower cost 
in production quantities and superior 
performance over a 20 MHz to 300 
MHz range. 

Monolithic Crystal Filters 
Damon Monolithic Filters utilize a 
single quartz plate for multiple reso
nators and the coupling medium be
tween them. Advantages over con
ventional crystal filters include smaller 
size, superior stability, and lower cost. 
Available in a wide variety of compu
ter-assisted designs from Chebyshev 
to Gaussian characteristics and from 
2 to 8 poles. 

<b> Write for technical bu lIetins. 

VCXO CHARACTERISTICS: 
Center Frequency .. 1 KHz to 500 MHz 
Deviation ................... 01 % to 0.5% of 

Center Frequency 
Linearity 1 % to 5% of Peak Deviation 
Frequency Stability .... Determined by 

Peak Deviation and Operating Temp. 
Modulation Rates ............ DC to 2 MHz 

TYPICAL CHARACTERISTICS: 

Center Frequency 10.000 MHz ±1 KHz 
Deviation .............................. ±10 KHz 
Linearity ...................................... ± 1 % 
Modulation Rate ............ Flat to 4 KHz 
Output Power .......................... > 1 MW 

Center Frequency 
Conventional ........ 10KHz - 35 MHz 
Monolithic ...................... 3 - 30 MHz 

3 dB Bandwidth ........ 100 Hz - 30 KHz 
Shape Factor, 30 dB to 3 dB 3:1 to 7:1 
Ringing, Pulse or Impulse 

25 - 50 dB down 
Phase Linearity .......................... ±2% 
No. of Poles 

Conventional ..... .. 2 - 8 
Monolithic ..... .......... ....... ....... ... 2 - 4 

Volume 
Conventional .................. 1 - 6 cu. in. 
Monolithic ............ 0.016 - 0.4 cu. in. 

RANGE OF PARAMETERS: 

Center Frequency .... 10 KHz - 75 MHz 
Bandwidth ............... 01 % - 3% of C.F. 
Shape Factor ................ Down to 1.2: 1 
Differential Phase Shift ................ ::!: 2° 
Group Delay Uniformity .............. ±5% 

RANGE OF PARAMETERS: 
Frequency Range .. 20 MHz - 300 MHz 
Time Delay Range 0.5 - 20 Microsecs. 
Bandwidth at -3 dB .......... 3% - 30% 

of Center Frequency 
Insertion Loss ...................... 10 - 20 dB 
Spurious Responses 25 - 30 dB below 

Desired Response 
Environment ........ Full Military Temp., 

Shock, Vibration Available 
Typical Size ........................ < 1 cu. in. 

MONOLITHIC CHARACTERISTICS: 
Center Frequency ............ 2.5 - 30 MHz 
3 dB Bandwidth ................ 0.3 - 30 KHz 
No. of Coupled Resonators .......... 2 - 6 
Insertion Loss .. ........................ 1 - 6 dB 
Ripple ................................ 0.5 dB Max. 
Terminations .. 50 Ohms to 20 K ohms 
Size .............. TO-5, TO-8, or Flat-Pack 

DAMON/ELECTRONICS DIVISION 
DEPT. EM, 80 WILSON WAY, WESTWOOD, MASS. 02090, TEL: (617) 449-0800, TWX (710) 348-6222 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1391 
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ere electronic research company 
7618 Wedd, Overland Park, Kansas 66204 
TWX: (910) 749-6477 
Telephone: (913) 631-6700 FAX: (913) 631-7849 

GENERAL 
Electronic Research Company Model ER8001 is a Precision Ovenized Crystal 
Oscillator utilizing a SMHz third overtone crystal manufactured by E.R.C. Model 
ER8002 uses the same crystal except the output frequency is multiplied to 10MHz. 
These oscillators are ideal for applications where a precision time base is to be 
multiplied or synthesized requiring a low phase noise source. 

SPECIFICATIONS 
Output Frequency: Model ER8001, SMHz; Model ER8oo2, 10MHz 
Output Level: 1Vrms Minimum into a SO ohm load 
Waveform: Sine-Wave 
Harmonic Distortion: 40dB below rated output 
Frequency Adjustment: ±2.SPPM Min. course mechanical; ±2.0 x 10-7 Min. fine 

mechanical; ±1.0PPM Min. electrical option 3 only; By D.C. Voltage 
(-10 to +10V) 

Input Voltage: +12VDC ±10%, Current at Turn-on 340MA Max. Note input 
terminals No.2 & 4 may be connected together externally. 

Frequency Stability vs. Input: ±3 x 10-9 for a ± 1 0% change in input 
Frequency Stability vs. Load: ±1 x 10-9 for a ±10% change in load 
Frequency Stability vs. Temperature: ±S x 10-9 from -20°C to +65°C ambient 
Warm-up Time: 1 x 10.7 in 1S Min.; ±1 x 10'8 in 20 Min. 
Aging Rate: 1 x 10-9/24 hours, after 72 hours on time 
Short Term: 3 x 10-11 RMS for one second averaging time 
Retrace: ±1 x 10-8 after 60 Min. warm-up following a 24 hour off time 
Input Power: At turn-on 340MA - After warm-up operating at +2SoC 13SMA, 

After warm-up operating at -20°C 22SMA 
Frequency Stability vs. Orientation: 1.S x 10-9 worst case 
Size: Model ER8001 and Model ER8003 2" x 2" x 4" H 

Model ER800S 2.2S" x 2.2S" x 4.2S" H 

PHASE NOISE S.S.B. 1 Hz BW 
Offset From Carrier 

10Hz 
100Hz 

1000Hz 
SOOOHz 

OPTIONS AVAILABLE 
Output Voltage: T.T.L. 

SIN 
124dB 
13SdB 
14SdB 
1S0dB 

Input Voltage: ±12VDC, +1SVDC, +24VDC, +30VDC 
Mechanical: Various please specify 
Long Term Stability: S x 10-1°/24 hours 
Output Frequencies: 1 MHz to 1SMHz 
Tuning: Electrical fine tune options 
Technical specifications are subject to change without notice. 

8·32 , 

~'~~~. '0' I:r ~~ ~ ~J;; 
L"'~1~51- 171 ~3.0OO-------+ r '00 (4.451_ .200 (4.34), i12.7) 4.00(76.2) (12.7) 

2.00 (5.08) (i~3~~~~) (101.60) 

5& (SO.80) .56 .56 

(14.22)-1 r .56 1 r(1422) .56 I l rC14.22) 
(14~g2Tf ,r (14.22)1 (14.22)! 

.31 .31 .31 ~~--, 

(7.87) T' 'J:' 
¢ -,~ - -i ~ -.!.-,-- -\ L, ~ + ,<J) _\ 
,- ,til,(J),til ,- ,til ,<I> ,til ,- ,til,'1> ,$ 

.31 31' .31 
(7.87) I .L(7.87) I .L (7.87) I li t 
I' Mi'g, ------.J ,f., II f.r.\ I I];. I '---~r,1--' 1.060 

3.000-------J,·52 3.000- (1.52) ~3.000_----J(1.52) 
(78.2) (76.2) (7UI 

OPTION 1 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 

PINS 2 and 4 
ER I E # 2499-008-502Z 

PINS 1 and 3 
104 - LOOP 

OPTION 2 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 

PINS 2 and 4 
ERIE# 2499-008-502Z 

PIN 1 
SELECTRO 
PIN 51-043-4300 

PIN 3 
104 - LOOP 

OPTION 3 
PIN CONNECTIONS 
1. OUTPUT RF 
2. OSC. INPUT 
3. GROUND + CASE 
4. OVEN INPUT 
5. VCO INPUT 

PINS 2 and 4 
ERIE# 2499-008-502Z 

PINS 1, 3 and 5 
104 - LOOP 

PRECISION 
CRYSTAL 

OSCILLATORS 
SERIES 8000 

Standard Frequency: S.OMHz 
Aging Rate: Model ER80011 x 10-9/day 

Model ER80031 x 10-10/day 
Model ER800SSx10-11/day 

Phase Noise: SSB 1 Hz BW at 10Hz 
offset 

Model ER8001, 124dB 
Model ER8003, 13SdB 

Input Voltage: 12VDC ±10% standard 
Output: Sine-wave 1VRMS into SO 

ohm load 
Size: Model ER8001 and Model ER8003 

2" x 2" X 4" H 
Model ER800S 
2.2S" x 2.2S" x 4.2S" H 

Options: Many options are available to 
interface with your require
ments 

Electronic Research Company Series 
8000 preCision ovenized crystal oscilla
tors are the ultimate choice where 
proven reliability and frequency stabil
ity is required. These oscillators are 
ideal for applications where a precision 
time base is to be multiplied or synthe
sized requiring a low phase noise 
source. All Electronic Research Com
pany's oscillators utilize quartz crys
tals manufactured by ERC for maximum 
control on all parameters to insure per
formance specifications. If your appli
cation requires superior oscillator per
formance call us or write for our 
complimentary catalogue. 

For information and prices, 
send your specifications to: 

, electronic research company ere 
7618 Wedd, Overland Park, 
Kansas 66204 
TWX: (910) 749·64IT 
Telepnone: (913) 631-6700 
FAX: (913) 631-7849 

A·1392 For manufacturers' sales offices, see yellow pages EEM 1988 
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CMOS CRYSTAL OSCILLATOR EPSON 

FEATURES 
·14 Pin Plastic Dip (SG·51, 51E) 
• Auto Insertable 
• Tri-State Output Enable and 

Stand-By Functions (SG-S1E) 
• Low Current Consumption 
• Sns Rise & Fall Time (Typical) 

OUTPUT FREQUENCIES 
20.0000MHz 1O.0000MHz 5.0000MHz 
19.6608MHz 9.8304MHz 4.9152MHz 
18.4320MHz 9.2160MHz 4.0000MHz 
16.0000MHz 8.0000MHz 3.0720MHz 
12.2880MHz 6. 1440MHz 2.5000MHz 
12.0000MHz 6.0000MHz 2.4576MHz 

For Higher Frequencies Contact Epson America Inc. 

DIMENSIONS 
SG-51 

19,a MAX 

tf!> SG51 650 
o 16.0000MHz C 

~rTU 

~:~,~~ 
~! ~_ 2.54 x 6 == 15,24\.-:~~ 2.54 

z' 

" 
PROGRAMMABLE 
STANDARD PULSE 
GENERATOR 
SPG 8600 SERIES 

No. PIN OUT 
1-6 NC 

7 GND 
8 OUT 

9 13 NC 
14 Voo 

:.. 7.62 ~ 

(Unit:mm) 

SPG 8600 Series high precision, time-base fre
quency generators contain a miniature quartz 
crystal element integrated with a CMOS mono
lithic chip, They provide low power consump
tion, high quality and low cost for a broad 
range of OEM applications. 

TERMINAL CONNECTIONS 
SG-51 SG-51E SG-51K 

No. 
1-6 
7 
8 
9-13 
14 

Pin Out 
NC 
GND 
OUT 
NC 
Voo 

SPECIFICATIONS 
Frequency Range 

No. 
1,5 
2-4 
6 
7 
8 
9-13 
14 

Pin Out 
OE 
NC 
ST 
GND 
OUT 
NC 
Voo 

2-50 MHz 

No. 
1 
7 
8 
14 

Pin Out 
NC 
GND 
OUT 
VDO 

Frequency Stability 5V±0.5V - 1O°C- + lO°C C=±100ppm 

Temperature Range Operating -1 O°C- + lO°C 
Storage -55°C-125°C 

Input voltage 5V±0.5V 

Maximum Input Voltage -0.3V-+l.OV 

Current Consumption 18mAMAX. TYP. 10mA (12MHz) 

Aging 25°C ± 20ppm/Year TYP. ± 3ppm/Year 

Output (- 1O°C-+ lO°C) Duty 40/60 to 60/40% @ '!2Voo or 1.4V Level 
Rise & Fall time 8nsec MAX. TYP. 5nsec. 
Start up time 10msec MAX. TYP. 0.3msec. 
"0" Level +O.4V MAX. (16mA) 
"I" Level VDo-O.4V MIN (-400"A) 
Output Load 10TTL Gate 

Input (SG-51E) H. Input Voltage 2.0V MIN. I'H= 1"A(VIH=Voo) 
L. Input Voltage O.8V MAX. I'H= -100"A(VIL=GND) 

'The SG-51PA 4 pin package with pin 1 as OUTPUT ENABLE is also available upon request. 
Note: • This device is made with C-MOS circuitry. Please take precautions to prevent damage due to static 
discharge . 
• We recommend placing a 0.1~F capacitor between Voo and Vss to protect against power line ripple. Start up time 
of input voltage is greater than 1msec . 
• Though ultrasonic cleaning resistance is improved because of a cylindrical AT-cut crystaL please check your 
cleaning conditions before use, 
SG-51E SG-51K 

"r'F~~="'=~9=L~ 
ttl SG 51E 650 

o 16.0000MHz C 
.J 

(Unit:mm) 

No. 
1,5 

2-4 
6 

7 
8 

9-13 
14 

PIN OUT 
OE 
NC 
ST 

GND 
OUT 
NC 
Voo 

TERMINAL CONNECTIONS 
No, 
1 

Pin Out 
NC 
CTl, 
CTl, 
CTl, 
CTL" 
CTL" 
CTL 

2 
3 
4 
5 
6 
7 
8 Vss 

NC: Not connected, 

SPECIFICATIONS 
UNIT 
8640AN 
8640BN 
8650A 
8650B 
8650E 
8651A 
8651B 
8651E 

No. 
16 
15 
14 
13 
12 
11 
10 
9 

Pin Out 
VDD 
NC 
RESET 
NC (CSEl) 
NC (EXC) 
FOUT 
TEST 
OUT 

1 

No. PIN OUT 
~ __ 19.8 MAX ____ _ 

I i 
14 8 I 

1 NC 
7 GND 

ttl SG51K 650 
T 8 OUT 

14 VOD o 16.0000MHz C 
~~r=====r? 

f--- 7.62 -

iiF\025 
~()<:,o 

(Unit:mm) 

RANGE 
600 KHz to 0.0005 Hz 

1 MHz to 1/120 Hz 
60 KHz to 0,0005 Hz 
60 KHz to 1/1200 Hz 

32.768 KHz to 0,00027 Hz 
1 MHz to 0,0005 Hz 

100 KHz to 1/1200 Hz 
32,768 KHz to 0,00027 Hz 

EPSON AMERICA, INC. • Component Sales Department. OEM Division. 
3415 Kashiwa Street. Torrance, California 90505 • TELEX: 664277 • FAX: 213/539-6423 • Telephone: 213/534-4500 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1393 
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CMOS REAL TIME CLOCK MODULES EPSON 
REAL TIME CLOCK 
MODULE 
RTC-72421 

FEATURES 
• The bullt·ln quartz oscillator makes regula· 

tlon unnecessary and allows for easy 
design. 

• Direct bus-compatibility (120 nano second 
access time). 

• ALE INPUT terminal available for 8048, 8051, 
and 8085 series. 

• Incorporates built-In Time (hour, minute, sec
ond), and Dote (year, month, week, day) 
counters. 

• 12hr 124h r clock switchover function and auto-
matic leap year setting. 

• Interrupt masking. 
• 30 seconds error adjustment function. 
• READ, WRITE, HOLD, STOP, RESET, and CHIP 

SELECT INPUTS. 
• The C-MOS IC boosts low current consump

tion and features a backup function. 
·18 pin dual in line package. 
• Pin and function are compatible with the SMC 

5242C. 

REAL TIME CLOCK 
MODULE 
RTC-58321 

FEATURES 
• The built-in quartz oscillator makes regulation 

unnecessary and allows for easy deslgn. 
• Incorporates a built-in time counter (hour, 

minute, second) and dote counter (year, 
month, dote and day of the week). 

• 12hr/24hrclockswitchoverfunction and auto
matic leap year setting. 

• Standard signal output can be set at 1024Hz, 
1 second, 1 minute and 1 hour. 

• Counter start. stop and reset functions 
included. 

• A 4-blt bi-directional bus line Is employed for 
data, which is written to and read from memory. 

• The C-MOS IC boosts low current consump
tion and features a backup function. 

• PIN and function are compatible with the 
MSM58321RS. 

Note: • This device is made with C-MOS Circuitry. Please 
take precautions to prevent damage due to static dis
charge .• We recommend placing a O. 11'F capacitor 
between Voo and Vss to protect against power line rip
ple. And start-up lime of Input voltage is greater than 1 
msec .• standard ultrasonic cleaning can be used on 
the RTC-58321. but please exercise caution In choos
Ing a cleaning solution as the RTC-58321 could be 
damaged. 

TERMINAL CONNECTIONS CIRCUIT DRAWING 

Power Supply VDD 4.S S.S v Frequency Characteristics 
Doto-holdlng VDH 2.0 S.S V 

Item CondItions MAX. Value Unit 

Cry;"ll Frequency to Ta=2SoC 32.768 kHz 
Frequency IT Ta=2SoC ±10 ppm 
Tolerance VDD=SV ±SO 

Operating Temp. ToPR -10-+70 'C 

Note) Dafa..holding voltage guarantees clock operations, though 
Frequency Temp. (-10-+ 70°C at 
CharacterIstics 2SoC=Oppm) +10/-120 ppm 

It does not guarantee operations outside the Ie and data 
VOD=5V To_25°C input/output. Aging ±S ppm/year 

Electrical Characteristics Flrstyeor 

Ifem Symbol Conditions MIN TYP MAX UNIT Terminal 

H. Input Voltage V\H1 2.2 
V All Inputs 

L Input Voltage Vll1 0.8 excepfCS, 
Input leak 1. IlJ(, 

V,=Voo/OV 
1/-1 

,.A 
Inputs except Do - D3 

Input leak 2. 1LK2 10/-10 Do-D3 
L. Output VoI"'ge 1 VOl' IOl=2.5mA 0.4 

V Do-D3 
H. Output Vollage Voo IOH= 400,.A 2.4 

L. Output Volloge 2 Vct.2 10l-2.5mA 0.4 V STD.P 
Off leak Current IOFFU< V,-VDD/OV 10 ,.A 

Input Capacitance 1 Cil 
Inputfreq.1MHz 

10 
pF Inputs except Do - D3 

Input Capacitance 2 a, 20 Do-D3.STD.P 

Current Consumption 1 100' 
,Voo 

10 , =5V - -
CS,=OV , Voo ,.A Voo 

Current Consumption 2 IDO' , =2V - - S 

H. Input Voltage 2 V!H2 ~VDD - -Voo=2-S.SV , V CS, 
l. Input Voltage 2 V,,, - - SVOD 

- -(Voo-5V±0.SV. Ta- -10-70 C) 
Not •• This device is made with C-MOS circuitry. Please take precautions to prevent damage due to static discharge. 
• We recommend placing a O.1I'F capacitor and a 1 to 10~F capacitor next to RTC-72421 to protect against power line ripple. And start-up 
time of Input voltage Is greater than 1.msec 
• standard ultrasonic cleaning can be used on the RTC-72421. but pleaseex6fcise caution In choosing a cleaning solution as the RTC-72421 
could be damaged. 

TERMINAL CONNECTIONS 
1. CS, 
2. WRITE 
3. READ 
4. Do 
5.0, 
6.0, 
7.03 
8. Vss 

NC: Do not connect externally. 

SPECIFICATIONS 
Operating Range 

Item Symbol 

Supply voltage Voo 
Data-holding voltage VOH 
Crystal Frequency to 
Operating temperature TOPIl 

CondlHons 

16. Voo 
15.NC 
14. NC 
13.CS, 
12. TEST 
11. STOP 
10. llmV 
9 ADDRESS 

• WRITE 

Range 

4.S S.S 

2.2-S.S 

32.768 

10-+70 

Unit 

V 

V 

kHz 
'C 

Note} Data-holding vottage guarantees cook operations. though 
It does not guarantee operations outside the Ie and data 
Input/output. 

Electrical Characterls1lcs 
Item Symbol Condlflons 

H. Input voltage VIH1 Note1 
V",No1e2 -

L. Input valtage VIL 
L. output voltage VOl 10=1.6mA 
L. output current lot Vo=0.4V 
H. input current ilHNote3 V,=5V 
L. Input current illN0te3 V,=OV 
Do - 0, terminals ILllliluL V,=5VV,=OV input off-leak current 
Input capaclly C, f=IMHz 

No'" Ta=25°C 

DIMENSIONS 
~fL~· ~w 

q 

i 

!i'.' ~~ES 
. 

0.5 1 2 3 4 5 6 7 6 

0-15& 025 20.5 MAX 

Frequency Characteristics 
Item conditions MAX. Value Unit 

Frequency Ta=25<:1C Voo=5V A,±10 ppm 
tolerance B,±50 

Frequency Temp. To= -10-+ 70<:lC +10/-120 ppm 
Characteristics 

Aging Ta=25°CVDD-5V ±S ppm/yeQr 

Voltage coefflclen To_25°C ±2 ppmN 
Voo=2.2-S.SV 

Voo=5V±0.5V Ta=-10°C-+70C 
MIN. TYR MAX. Unit 
3.6 V 

Voo-0.5 - - V 
0.8 V 
0.4 V 

1.6 mA 
10 30 80 p.A 

-1 p.A 

- - 1-1 p.A 

5 pF 
100/15 500/30 Current consumption lop No1e5 Voo=5VNoo=3V 20/7 40120 p.A 

~Ptlme tose Voo=5V - 1.5 3.0 sec. Ta=25°C 

Note 1. CS2 WRITE, READ. ADDRESS-WRITE, STOP, TEST. 00-03 terminals. Note 2. CS1 terminals. Note 3. CS1, CS2, 
WRITE, READ, ADDRESS-WRITE, STOP. TEST terminals. Note 4. CS1 CS2 - H BUSY OPEN. Note 5. CS1, CS2, l!CJSV OPEN 

EPSON AMERICA, INC. • Component Sales Department. OEM Division. 
3415 Kashiwa Street • Torrance. California 90505 • TELEX: 664277 • FAX: 213/539-6423 • Teleohone: 213/534-4500 
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SURFACE MOUNT DEVICES EPSON 
NEW! SMD CRYSTALS. OSCILLATORS 

• CRYSTAL 
• 32.768 KHz (MC-405) 
• 8.00 to 25.00 MHz (MA-505) 

(Future 4.0 to 60 MHz) 

• OSCILLATOR 
1.5 to 24.9 MHz 
(SG-51 Specifications) 

• REAL TIME CLOCK 
RTC-72421 SPECIFICATIONS 

260°C 20 SECONDS 
FOR VAPOR PHASE OR IR REFLOW SYSTEMS 

MA-505 

r'40MAX:J 
, ----, t 

SG61.5 C I ~ 
I--- '20.0000M - - :;:; 

: ~r 
I 

SG-615 

RTC-72423 

~ 
~~'09 

3.30 

~
.-I 152 ~ 

'.' 0:; I ..j f--51 
5 08 

MC-405 

FOR MORE INFORMATION CALL. EPSON AMERICA, INC. COMPONENT 
SALES DEPARTMENT. PHONE: 213534-4500. FAX: 213539-6423 

IC MEMORY CARDS STEPPING MOTORS 

Epson offers a selection of high-quality, low cost IC cards 
in standard configurations. These include: 
SRAM Card with Battery ... , ..... ,. (8 - 512 K Bytes) 
One Time PROM Card ............. (8 - 1024 K Bytes) 
Mask ROM Card ......... , ....... (8 - 2048 K Bytes) 
EEPROM Card ........... , ..... , . (8 - 32 K Bytes) 

Epson's stepping motors, in sizes ,from 15mm to 55mm, 
afford exceedingly high output torque, rotor design 
flexibility and operating reliability. Three series are 
offered. STP Series comes in standard, high resolution 
and thin configurations. SST Series provides a lead 
screw. 

A shutter mechanism protects the terminals. Card and 
connector are polarized to prevent incorrect insertion. A 
Write Protect Switch protects the SRAM card from 
overwriting the recorded data, and an internal, 
replaceable battery preserves the data, 

EPSON AMERICA, INC .• Component Sales Department. OEM Division· 
3415 Kashiwa Street. Torrance, California 90505 • TELEX. 664277 • FAX. 213/539-6423. Telephone. 213/534-4500 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8·1098, C·1082, D·1038 
ASCII Code ...................................... D·1073 
Batteries, Product Selection Guide ..... D·1428 
Batteries & Fuel Cells, 

Characteristics ............................. D·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary ................. .A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ .A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... .A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. D·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ....................................... .A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. D·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. D·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... 8·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. D·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............ ' ................. A·205 7 

Power Supplies, Miniglossary ............ D·1504 
Power Supplies, AC, Product 

Selection Guide ............................. D·2060 
Power Supplies, DC, Product 

Selection Guide ............................. D·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ................................. 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A·1 911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238,002176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·215 3 
Voltage Drop Nomograph .. C e 1912, D·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

... for the leading edge 
in quartz products. 

Crystals 
Standard-Custom-Low Profile-Miniature-Tape & Reel-Surface Mount 

Oscillators 
TTL-ECL-CMOS-NMOS-Standard 14 & Half Size Pin 

Dip Metal and IC Package-Enable/Disable-Dual Output
Auto Insertable-Surface Mount-TCXO-VCXO 

Filters 
Discrete-Two Pole-Multi Pole-Monolithic 

Real Time Clock 
Microprocessor Applications-Built-in Quartz Crystal-Time 

& Date Functions-CMOS Circuitry-Low Power Consumption 

~-==~FAST FOX~ 
A New Premium Delivery Service for Crystals & Oscillators. 

5842 Corporation CircleoFt Myers, FL 33905 
Phone: 813 693-0099 FAX: 813 693-1554 

For manufacturers' sales offices. see yellow pages 

2300 

Ao1397 
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BROAD BAND MODULAR 
SWITCHING SYSTEMS 

Complete systems with power supplies, digital interface 
converters, flO equipment, control panels, and various 
other functions are available. 

SATELLITE FREQUENCY 
GENERATION AND 
DISTRIBUTION EQUIPMENT 

HIGH RELIABILITY 
PRODUCTS 

Daily Aging 
<1x1011 Iday 

OSCILLATORS 

(TCXO and TCVCXO) 
Temperature 

Compensatedl 
Voltage Controlled 
Crystal Oscillators 

CRYSTAL FILTERS 
AND DISCRIMINATORS 

FREQUENCY 

State-of-the-art techniques pioneered by FEI for frequency syn· 
thesis, processing, and distribution of low noise reference 
signals have been applied to the development of high reliabili
ty hardware for satellite applications. FEI systems consisting 
of precision oscillators and distribution equipment configured 
as redundant assemblies are presently being used on a wide 
variety of space programs resulting in performance capabilities 
previously unrealizable. The equipment incorporates FEI's high 
reliability hybrid techniques and results in light weight and low 
power consumption; considerations of primary importance in 
satellite applications. 

Space Application 
High Stability 

Remotely Settable 
Crystal Oscillator. 

Daily Aging 
<2 to 3x1011 /day 

Proportionately 
Controlled Ovenized 

Oscillator 

Daily Aging 
<1x1010 Iday 

CLASS S & B CUSTOM 
HYBRID CAPABILITY 

Multiple Technologies - DC to 22 GHz 
Thick Film· DC to 2.5 GHz 

Thin Film· 100 MHz to 22 GHz 
Microwave, RF, Power, Analog, Digital 
MIL·M·38510 Level "s" or Level "B" 

. ELECTRONICS, INC. 
~F.~ 55 Charles Lindbergh .1lIVd., 

CRYSTAL FILTERS 
AND DISCRIMINATORS 
Narrow Band Crystal Filters 
Intermediate Wide Band Crystal Filters 
Band Reject Crystal Filters 

Temperature Compensated Voltage 
Controlled Crystal Oscillators 

Temperature Compensated 
Crystal Oscillators 

Non·Ovenized Crystal-Dscillators 
LCVoltage Controlled Oscillators 
Precision Low Power Oscillators 
High Stability Proportional Ovens 
Custom Engineered Oscillators E Mitchel Field, N.Y. 11553 

• TEL: (516) 794·4500 
~ TWX: ITT USA 310·475·8406 

Single Side Band Crystal Filters 
Discriminators 

OSCILLATORS 
Ovenized Crystal Oscillators 
Ovenized Voltage Controlled 

Crystal Oscillators 

A-1398 For manufacturers' sales offices, see yellow pages 

Low Phase·Nolse Frequency 
Sources To 1.0 GHz 

EEM 1988 
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Frequency Electronics' capability is from the basic 
quartz crystal to complete time and frequency systems. 
Timekeeper for Outer Space ... Ask anyone who knows anything about this nation's deep 
space probe and satellite programs to mention any 10. Our instruments orequipment are 
aboard at least 8. 

Hybridized Cesium Beam 
Primary Frequency Standard 

Model FE-5440A, Option FH 

E'J\I Military No(g~~;~~L) N High Reliability, Militarized Cesium Beam 
Frequency Standards for aerospace, shipboard, 

laboratory and mobile applications. 

Model FE-7913A 
Model FE-7914A 

Model FE·1000a 
(AN/URQ·10A) 
High Stability 

Frequency Standards 

SYSTEM 
CAPABILITY 

Model FE·5054A 
(CTFS) 

Communication 
Time and Frequency 

Standards 

INSTRUMENTS 
Disciplined Time Frequency Standards 
High Stability Frequency Standards 
Frequency Standard Carrying Cases 
Digital Phase Comparators 
Frequency Error Analyzers 
Distribution Amplifiers 
RF Switchovers 
Passive Combi ners 
Digital Clocks 

Low Noise, 
High Isolation 

Signal Distribution 
Systems 

Microwave Frequency Multipliers 
High Frequency Amplifiers 
UHF Down-Converters 
UHF Up·Converters 

SYSTEMS 
Time & Frequency Control Systems 
UH F Synthesizers 
Frequency Generators 
Coherent Microwave Synthesizers 
RF Switching Systems 

Frequency Distribution 
Systems 
Models FE·798A1FE·799A 
A militarized, high reliability RF distribution system 
for satellite ground stations and shipboard, 
mobile, and laboratory applications. 

Model FE·70a 
(AM-2123A(V)/U) 

Distribution 
Amplifier 

Model FE·1050A 
(AN/URQ-23) 

Disciplined Time 
Frequency Standard 

RUBIDIUM STANDARD 

NE'i'J 
Model FE-5600A 

MIL-E-5400, Class II 
Fast Warm-up 

MIL-SPEC Power 
Low g Sensitivity 

FREQUENCY 
ELECTRONICS, INC. 
55 Charles Lindbergh Blvd., 
Mitchel Field, N.Y. 11553 
TEL: (516) 794-4500 
TWX: ITT USA 310-475·8406 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1399 
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Filters and Networks 
LC Filters • Crystal Filters 
Delay Lines • Discriminators 

from FS FREQUENCY SELECTIVE NETWORKS, INC. 

80 

70 

: I 
40 

30 g 
~ 

20 ~ 
10 

FSN is a filter and network house. 
We are strong in engineering. We 
are able and willing to work with 
system designers to apply state
of-the-art filter technology to opti
mize not just the filter but the 
application of filters to help our 
customers optimize their systems. 

Use us as your filter specialist. 
Waare knowledgeable in and have 
experiQnce with all classes of fil
ters; whether crystal or LC. We 

Shape Factor = !:? As Low as 1.03 
FI 

High Pass 

Shape Factor = !:t. As Low as 1.03 
F, 

Lower Side-Band 
90 

80 

40 

30 ~ 
20 ~ 
10 « 

80 

70 

80 

40 

30 ~ 
~ 

20 ~ 
10 « 

Shape Factor = F2 - Fo As Low as 1.05 
Fl - Fa 

can select the proper type for best 
performance while optimizing the 
cost-vs-performance trade-off. We 
design and manufacture all the 
families such as: Butterworth, 

Chebyshev, Legendre, Cauer 
(elliptical), General Parameter, 
Gaussian, Bessel, Transitional 
Butterworth-Thompson (TBT), 
Bode, Lerner and others. 

, 

We also design and manufac
ture such other networks as delay 
lines,· attenuators, phase and 
delay equalizers, discriminators, 
matching networks, etc. 

Representative 
Network 
Packages 

Linear Phase 

70 r 60 

50 

40 

30 I 
20 2! 

10 ;; 

50 

40 

.§ 30 

i 20 

10 

360 

180 

~ 0 , 
180 

360 

Phase Linearity better than 1 ' 

( 2 

~ 
~ 1 

Frequency -_ 

Shape Factors better than 1.10 
Delay Variation better than 2% 

70 I 80 

50 

40 

30 i 
20 2 
10 ~ 

Band 
Rejection 

Frequency--

Shape Factor = FI - Fo As Low as 1.20 
F2 - Fo 

Discriminator 

Frequency 

Wide and Narrow Band Linearity ± 1 % 

69-20 Garfield Avenue 
Woodside, NY 11377 

(718) 424-7500 
TWX #9103803480 

FAX (718) 424-3790 

FS 
Shape Factor = F2 - Fo As Low as 1.05 

Fl - Fa 

LC Filters • Crystal Filters • Delay Lines •. Discriminators 

A·1400 For manufacturers' sales offices, see yellow pages EEM 1988 
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DELAY LINES 

GENERAL 
GTE's Ultrasonic Delay Lines provide stable 
and precise delay time, a proper bandwidth 
curve, and high spurious response rejection 
levels. 
ELECTRICAL DATA 
Data For NTSC Type Shown. PAL & SECAM 
Devices Also Available 
Type SDL345 
Use NTSC 
Nominal frequency MHz 3.579545 
Phase delay time 

(± 0.005.,.sec) .,.sec 63.555 
Insertion loss (± 3dB) dB 8 
Attenuation of unwanted 

reflections :3 tau dB 30 
:n tau dB 30 

Phase drift 
(+ 10'C to + 60'C) max. ± J.1,sec 0.005 

Bandwidth (-3 dB) MHz 2.80 - 4.40 
Max input voltage Vpp 10 
Required load resistance: 

input n 560 
output n 560 

Input & output 
reactance n 405 

Input coil L'-2 .,.H 18 
Output coil L3-4 .,.H 18 

Hole pattern for mounting ~2 e ~ 2 54 x. 2 54 on printed circuit board ( i x 1) . 
(seen from soldering side) . 

3 4 

Hole diameter 1.3 ± 0.1 mm (0.05" ± .004") 
Tolerance on distance of the different noles td 
reference lines ± 0.1 mm (.004") 
MECHANICAL DATA 
Weight: 10 gm (0.325 oz) 
Operating temperature 

range: -20·C to + 70·C 
Solderability: max 5 sec at 260·C 
Housing: fire retarding and non 

dripping according to 

Connections: 
Mounting: 

OUTLINE dimensions 
in mm (inches) 

UL94-SEl 
tin plated pins 
directly into p.c. 
board in any position 

DATE CODE 

1 
29.5 (1.16) 
MAX. 

<D®®<D 0.8 (.03) II ± 
I ±0.05 ' , ,~t'216)~': 4 (.157) 
0.8 (.031 MAX. MIN. 

- i~-49(193) 82(323) 
--37.3 (1.47)' MIN . MAx. 

MAX. . 

QUARTZ 
CRYSTALS 

GENERAL 
GTE's unique all glass encapsulation 
produces a low cost resonator with an 
extended temperature range, superior 
hermeticity, and low aging. Laser trim 
after sealing assures accuracy. 
ELECTRICAL DATA 
Nominal frequency: 
Mode of operation: 

Load capacity: 

Accuracy of 
adjustment: 

3to18MHz 
fundamental, series 
resonance 
within range of 7 to 
32 pF 

A fllo ~ 10 ppm at 
25·C 

Frequency deviation 
vs temperature: A fifo ~ 30 ppm 

ESR (Equivalent 
Series Resistance): 
1<4 MHz <150n 
4 MHz~f~6 MHz <lOOn 
6 MHz<f<18 MHz <40n 

Static capacitance: <9 pF 
Drive level: ~1 mW 
Aging as per DIN 

45103 
Pulling sensitivity: 

Afllo ~5 ppm 
Afl CL~ [fo(in MHz) x 
151Hz/pF 

'"""""":C~ 
Co 

L 1 = motional or dynamic inductance 
Cl = motional or dynamic capacitance 
Rl = equivalent series resistance (ESR) 
Co = parallel or static capacitance 
MECHANICAL DATA 
Weight: 1.2 gm 

(0.04230z) 
Connections: solder (40/60) 

dipped leads 
Operating temperature: -10·C to + 100·C 
Storage temperature: -30·C to + 120·C 
Solderability: max 5 sec. at 260·C 

min 2 sec at 240·C 
OUTLINE dimensions in mm (inches) 

L = 5.5 to 38 ± 0.5 
(0.2 to 1.5 ± 0.02) 

~--------1 I(t~8m~~~) 

SURFACE 
ACOUSTIC 
WAVE 
FILTERS 

GENERAL 
SAW Filters are used 
to replace conventional LC-Filters in inter-
mediate frequency applications. 
ELECTRICAL DATA 
Type 

SCF 101 
SCF 104 
SCF 201 
SCF 204 
SCF 301 
SCF 303 
SCF 601 
SCF 614 
SCF 411 
SCF 424 

Picture 
carrier 

Relative level Apptication (typ.)d8 
(MHz) fp fe fs 
38.9 -6 -4 -18 PAL 
3B.9 -6 -3 -17 PAL 
32.7 -6 0 -50 SECAM 
32.7 -6 0 -50 SECAM 
39.5 -6 -3 -24 UKPAL 
39.5 -6 -3 -24 UKPAL 
38.0 -5 -5 -24 OIRT 
38.0 -6 -2.2 MULTI' 
45.75 -5 -3.2 -12 USNTSC 
45.75 -5 -5 -22 USNTSC 

fp: picture carrier frequency 
fc: color carrier frequency 
fs: sound carrier frequency 
Small signa! eQuivalent CHCUlI 

~"~~ 
MECHANICAL DATA 

Housing 

T08 
SIL 
T08 
SIL 
T08 
SIL 
T08 
SIL 
T08 
SIL 

Weight: ca. 2.5 gm (T08); 
1.9gm(SIL) 

Operating temperature 
range: -10·C to + 70·C 

Storage temperature: -25·C to + 85·C 
Solderability: max 5 sec. at 250·C 
Mounting: directly into p.c. 

board, in any position 
Housing: hermetic metallglass 

T08 or hermetic SIL 
package with metal 
cover 

OUTLINE dimensions in mm (inches) 
SIL 1. input high 4. balanced output 

2. input (earth) 5. balanced output 
3. can (earth) 

18 0 I 7091 I 5 0 I 1971 

I ~ 'T W~MAX 
115 I 

SCF XX~ 'xx, ( 453) 
xxxx MAX I 

1 • i-3055 oDDS 
( 1381 0 3 ( 0121 

~0005 1-045 
e ~ 254 (0 11 (~O~I (0017) 

SCF 411 1. input (earth) 4. balanced output 
2. input (high) 5. balanced output 
3. can (earth) 

For further information contact: 
GTE Products Corporation, 2401 Reach Road, Williamsport, PA 17701 (:- - ~ 
(717) 326-6591 ~ ~ ! =' Electronic 

Components 
& Materials In Europe: 

GTE Sylvania N.V., Industriepark, 3300 Tienen, Belgium, Telephone: (016) 800-211 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1401 
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SOlEMP 
... ..., RESEARCH, INC. 

Post Office Box 3389 
Charlottesville, Virginia 22903 
Telephone (804) 295-3101 

2300 

ISOTEMP specializes in custom design Temperature Compensated Crystal Oscillators 

(TCXO) and Oven Controlled Crystal Oscillators (OCXO) for all applications. These 

oscillators may include such options as Electrical Trim, choice of output wave forms, 
choice of input voltarlles from 5 VDC to 48 VDC, and many choices of case and pin 
styles. Call us for assistance In determining an oscillator for your needs. 

TCXO 50 SERIES 
FR.EQUENCY 
RANGE 

TTL OUTPUT 100 KHz to 20 MHz 

SINE WAVE OUTPUT 4 MHz to 20 MHz 
CMOS OUTPUT 100 K Hz to 15 MHz 

TEMPERATURE Choice of 5°C increments over any 
RANGE temperature range from -30°C to +700 C 

AMBIENT :!: 1.0 ppm from -30°C to +70 0 C 
ST ABILITIES :!: 0.5 ppm from OOC to +700 C 

AGING 1.0 ppm/year to 0.5 ppm/year 

VOL TAGE 
STABILITY 3x 10-8/1 .. to 1 x 1 0-8/1" change 

SHORT TERM 5x 1 0 -9/ 1 0 seconds rms to 
STABILITY 1x 10-9/10 seconds rms 

TCXO 74 SERIES 
FREQUENCY 
RANGE 

TTL OUT,PUT 100 KHz to 30 MHz 
SINE WAVE OUTPUT 2 MHz to 50 MHz 
CMOS OUTPUT 100 KHz to 15 MHz 

TEMPERATURE Choice of 5°C increments over any 
RANGE temperature range from -30°C to +85 0 C 

AMBIENT ± 1.0 ppm from -30°C to +85°C 
STABILITIES ±0.5 ppm from OOC to +70 0 C 

AGING 

VOLTAGE 
STABILITY 

1.0 ppm/year to 0.5 ppm/year 

SHORT TERM 5x 1 0-9/1 0 secqnds rms to 
STABILITY 5x 1 0-1 0/ 1 0 seconds rms 

TCXO 39 SERIES 
FREQUENCY 
RANGE 

TEMPERATURE 
RANGE 

AMBIENT 
STABILITIES 

AGING 

VOLTAGE 
STABILITY 

SHORT TERM 
STABILITY 

TTL OUTPUT 

SINE WAVE OUTPUT 
CMOS OUTPUT 

1 KHz to 30 MHz 
2 MHz to 50 MHz 

1 KHz to 15 MHz 

Choice of 5°C increments over any 
temperature range from-30°C to +85°C 

±1.0 ppm from -30°C to +85°C 
±0.5 ppm from OOC to +70 0 C 

±0.25 ppm from OOC to +55°C 

1.0 ppm/year to 0.5 ppm/year 

5x 1 0-9/1 0 seconds rms to 
5x 1 0-1 0/ 1 0 seconds rms 

~~:~~ '"i'~ I~~' r .360 LL -® 
.25 

f 281 .03 DIA. PINS 
• (3 PLACESI 

.26;-+1 

.4~ ±.02£r=1= 1=4=91 
±.02 

!!=r===~=o=v ::::::!!J 
!.-1.21S-.! 

MAX. 

.800 

A'1402 For manufacturers' sales offices, see yellow pages EEM 1988 
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SO TEMP Post Office Box 3389 
Charlottesville, Virginia 22903 
Telephone (804) 295-3101 

.. ...,RESEARCH, INC. 

To order: Specify model number and frequency 
or contact factory for options. 

OCXO 82 SERIES 
FREQUENCY 
RANGE 

TEMPERATURE 
RANGE 

AMBIENT 
STABILITY 

AGING 

VOLTAGE 
STABILITY 

SHORT TERM 
STABILITY 

POWER 

TTL OUTPUT 1 KHz to 30 MHz 
SINE WAVE OUTPUT 4 MHz to 50 MHz 

CMOS OUTPUT 1 KHz to 15 MHz 

Choice of 5 0 C increments over any 
temperature range from -30oC to +70o C 

~3.5x10-7to ~1x10-70ver ambient 

referenced to +25°C 

1.0 ppm/year to 0.5 ppm/year 

1x10-8 /1% to 2x10-9/1% change 

5x 1 0 -9/10 seconds rms to 
QX 1 0-1 0/ 10 seconds rms 

Turn on 3.5 Watts (-30°C to +70 0 C) 
2.5 Watts (OOC to +70 0 C) 

Steady state at +25°C 1.2 Watts 

OCXO 33 SERIES 
FREQUENCY 
RANGE 

TEMPERATURE 
RANGE 

AMBIENT 
STABILITY 

AGING 

VOLTAGE 
STABILITY 

SHORT TERM 
STABILITY 

POWER 

TTL OUTPUT 1 KHz to 30 MHz 
SINE WAVE OUTPUT 2 MHz to 50 MHz 

CMOS OUTPUT KHz to 15 MHz 

Choice of 5°C increments over any 
temperature range from -30°C to +70 0 C 

~.1 x 1 0 -7 to ~5x 1 0-8 over ambient 

referenced to +25°C 

1.0 ppm/year to 0.5 ppm/year 

1)( 1 0-9 /1 0 seconds rms to 
2x 1 0-1 0/1 0 seconds rms 

Turn on 3.5 Watts (-30°C to +70 0 C) 
2.5 Watts (OOC to +700 C) 

Steady stat·e at +25°C 1.2 Watts 

MARKING THIS 
SURFACE 

2300 

OCXO 36 SERIES 
FREQUENCY 
RANGE 

TTL OUTPUT 
SINE WAVE OUTPUT 

CMOS O.UTPUT 

1 KHz to 30 MHz 
2 MHz to 50 MHz 

KHz to 15 MHz 

TEMPERATURE Choice of 5 0 C increments over any 

l~" T~ !tJ C=, •• =J 
RANGE temperature range from -30°C to +70 oC 

AMBIENT :!: 5x 10-8 to ~5x 10-9 over ambient 
STABILITY referenced to +25°C 

AGING 1.0 ppm/year to 1 x 10-7/year 

VOLTAGE 
STABILITY 3x1.0-9/1% to 2x10-10/1% change 

SHORT TERM 1x10-10/10 seconds rms to 
STABILITY 5x 10 -1 2/1 0 seconds rms 

POWER Turn on power 
Steady state at +25 0 C 

12 Watts 
2.2 Watts 

PIN 1:+VDC 
PIN 2:·0 VDC 
PIN 3.RF 

MAX.L SQ . 

. 03 DIA. PINS MARKING THIS 
13 PLACESI SURFACE 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1403 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

ITT Components 
A Division of ITT Corporation 

Crystal Clock Oscillato~s 

TYPE 

Model 

Frequency Range 

Operating Temperature Range 

Storage Temperature Range 

Frequency Stability (*) 

Output Symmetry (T = 25 Deg. C.) 

Rise & Fall' Time 
(T = 25 Deg. C.) 

Level 

Load 

Input Voltage 

Current (T = 25 Deg. C.) 
Vee= 5V 

'" 

a , ~ 

-

I '20.2 max. 1 

(0.80") 

I 

=1L~ j I : e 

~ I ~.~ ~ E;! llf ~0.47 ±D.05 fI ~ ~ ~ 
(0.018") -d e--: ~ 

PIN CONNECTIONS 
No. 1.. .. NC 
No. 7 .••. GND 
No. 8 .... 0UT 
No. 14 .... Vcc 

PIN No.1 I PIN No, 7 

~-+-f Wij~ ! Glass button 
4·~1.8 -;;;> GO ~ +1 

(0.07'0 ~ e ~e 
PIN No. 14 PIN NO.8 

In mm (Inch) 

HS CMOS TRANSISTOR TYPE 

MC06100 I MC06050 MC08100 I MC08050 

3.0 MHz to 25.0 MHz 250 KHz to 70 MHz 

- 20 to + 70 Deg. C o to + 70 Deg. C. 

-40 to + 100 Deg. C - 40 to + 100 Deg. C. 

+/- 100 ppm I +/- 50 ppm +/- 100 ppm I +/- 50 ppm 

40% to 60% Vcc/2 Level 40% to 60% 1.4V Level 
(45% to 55%; Option) (45% to 55%; Option) 

250 KHz to 2.9 MHz 15nS 
3.0 MHzto 9.9 MHz IOnS 

6nS 10.0 MHz to 31.9 MHz 7nS 
32.0 MHzto 70.0 MHz 5nS 

250 KHz to 31.9 MHz L: 0.4V 
L: 10% Vee H: 90% Vee H: 2.4V 

32.0 MHz.to 70.0 MHz L: 0.5V 

H: 2.4V 

10 LS TTL or CMOS COMP. 10 TTL Gates 

Vee: +5V +/- 0.5V Vee: +5V +/- 0.5V 

250 KHZ to 2.9 MHz 45mA 
lOmA Vec=5V 3.0 MHz to 70.0 MHz 30mA 

\ 

Vee ! 

tbi~ 14 ·1) r ~~. Rl 

V 1 - 10 4 lZ -, 10 1 CL 

T Cl 

GNP, T * 
., 

GND. 

CL=15Pf Rl=320 ohms, Cl=15PF 
All diodes is lSS16 or equivalent 

HTF 
TR :I-

r::1'~' t""'I. Vee 
- --- ---- 2.4VDC 

f--r; r - - f - - 90%Vee 
H Level - - f---__ --- --1.4VDC 

- -- -- - - 58%'cc 

- -I - ---- -- --0.4VDC* 

- --- - - 10%Ycc 
--' - - "0" Level 

L level OVDC 
t 

T 
o V 

40% MIN. 32MHz to 70MHz 
60% MAX. O.SVDC 

Ordering Information: 
Mea 8100 20.000 MHz 

Freq. Sta~~~~~ I 
1.-1 --__ Frequency 

ITT COMPONENTS • 5 Jenner st. Ste 100 • Irvine CA 92718 • Phone: (714) 727-3001 • lWX: 910-595·1744 • Telel: 69·1389 • FAX: 714-727-2109 

A·1404 For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

ITT Components 
A Division of 111 Corporation 

Crystal Units For Microprocessor Resistance Weld Type 
Load Max. Load Max. 

Frequency Capacitance E.S.R. Frequency Capacitance E.S.R. 
(MHz) (pF) (0) (MHz) (pF) ca) 

HC-33/U RANGE HC-49/U RANGE 
1.000000 10-30 700 12.288000 10-30 30 
1.843200 10-30 600 13.516800 10-30 25 
2.000000 10-30 500 14.318180 10·30 25 
2.097152 10-30 500 14.745600 10-30 25 
2.457600 10-30 400 15.000000 10·30 25 
3.579545 10-30 120 16.000000 10-30 25 

SM-1 

~1]j; 
U 

2.54±O.2 
16.384000 10-30 25 

HC-49/U 17.360000 10-30 25 
1.000000 10-30 2000 18.000000 10-30 20 
1.843200 10·30 700 18.432000 10-30 20 

p(~ 
5.1 max. 

2.000000 10-30 500 19.354000 10-30 20 
2.097152 10-30 500 19.660800 10·30 20 
2.457600 10-30 400 20.000000 10-30 20 
3.000000 10-30 200 22.118400 10-30 20 

(In mm) 

3.276800 10-30 180 23.400000 10-30 20 UM-2 
3.330000 10-30 180 24.000000 10-30 20 
3.579545 10-30 180 24.576000 10-30 40 
3.600000 10-30 180 25.000000 10-30 40 
3.686400 10-30 160 27.000000 10-30 40 
3.932160 10-30 120 30_000000 10-30 40 
4.000000 10-30 100 32.000000 10-30 40 
4,194304 10-30 100 36.000000 10-30 40 
4.433619 10-30 80 40.000000 10-30 40 
4.915200 10-30 70 48.000000 10-30 40 
5.000000 10-30 70 
5.068800 10-30 70 UM-1 

J:J~ 
¢O.43~ ~.:l 

U 
4.88 :!:O.2 

5.185000 10-30 70 6_000000 10-30 120 
5.714300 10-30 60 8_000000 10-30 80 
5.990400 10-30 60 10.000000 10-30 60 
6.000000 10-30 50 12·000000 10-30 40 

~~ 
9.4 max. 

6.144000 10-30 50 12.500000 10-30 40 (In mm) 
6.400000 10-30 50 14_318180 10-30 30 
6.553600 10-30 50 14.400000 10-30 30 
7.000000 10-30 40 15.000000 10-30 30 
7.159090 10-30 40 16.000000 10-30 30 
7.372800 10-30 40 18.000000 10-30 30 
8.000000 10-30 35 18.432000 10-30 30 
9.216000 10-30 35 19.354000 10-30 30 
9.830400 10-30 35 19.660800 10-30 30 

10.000000 10-30 30 20.000000 10-30 30 
10.738635 10-30 30 22.118400 10-30 30 
11.000000 10-30 30 24.000000 10-30 30 
11.059200 10-30 30 25.000000 10-30 30 
12.000000 10-30 30 

(H) 
HC·50/U(13.4) 
HC-50/T(U.2) 

"B~ 
4.88±O.2 

,---g_~_g_~_R_1 N_G_----li I!~!r I Ll~e~~ I I LO!d tLt~) 
€:3=ri 
I---l ~ 
11.1 max. 

lTn mm) 

Basic 

Specification 

lIE [AI HC-33/U 

rnJ HC-49/U 

lID UM-l 

EEM 1988 

Type Parallel - Specify (pF) 
Series - S 

Frequency Tolerance at 25°C ±5 x 10-6 max. 

Operable Temperature Range -30 to +80'C 

Frequency Drift ±5 x 10-6 (- 20 to + 700C) 

Aging Rate ±5 x 10-6/Year 

Drive Level 1mW 

Shunt Capacitance 7 pF max. 

Exclusive Sales Agent • In COMPONENTS • A Division of ITT Corp. • FAX 714-727-2109 
5 Jenner Street • Irvine, California • Phone: (714) 727-3001 • lWX: 910-595-1744 • Telex: 69-l389 

For manufacturers' sales offices, see yellow pages 

UM-l 

~GJ! +1 

I ~ ~ 

U 
3.75 ±.OI2 

P?~ 
7.9 max. 

(In mm) 
(H) 

HC-49/U(13.4) 
HC-49/T(1l.2) 

-1}] 
4:88..±O.2 

€:3:J~ f---..J .. 
11.1 max. 

(In mm) 

SP-5 

0]1 

n~ ¢O:3 ~ 
- r--

1.1 

(In mm) 

A·1405 



A·1406 

MCCoy Electronics Co. offers custom Crystals to the Aerospace, 
Military, and Industrial Marketplace. 

A synopsis of product available is provided below: 

FREQUENCY RANGE 

Low Frequency 700 Hz to 1 MHz High Frequency 

Type Of Cut Frequency Range Type Of Cut Frequency Range 

JT 700 Hz - 15 KHz AT 1 MHz - 250 MHz 
NT 4-150 KHz FC 3-30 MHz 

5°X flexure 4-150 KHz IT 3-30 MHz 
5°X 50-250 KHz SC 3-30 MHz 
MT 50-250 KHz 
GT 80-300 KHz 
SO 80-300 KHz 
OT 80-550 KHz 
CT 150-700 KHz 
SL 200 KHz - 1 MHz 

Holders are offered in Solder Seal, Resistance Weld, Glass, and Cold Weld, 
for both PC board and Surface Mount applications. 

MCCoy is qualified under Military specification MIL-C-3098, for the following 
Government Designations. 

QUALIFIED PRODUCTS LIST MIL-C-3098 
TYPE NO. FREQ.RANGE TYPE NO. FREQ.RANGE 

CR·5NU 2 MHz· 10 MHz CR·89/U 2.12 MHz· 6.2 MHz 
CR·6NU 2 MHz· 10 MHz CR·97/U 8 MHz· 10 MHz 
CR·8NU 1.0 MHz· 10 MHz CR·98/U 50 MHz· 134 MHz 
CR·18NU 1 MHz· 20 MHz CR·l02/U 50 MHz· 125 MHz' 

. CR·19NU 1.0 MHz· 20 MHz CR·103/U 17 MHz· 61 MHz 
CR·25B/U 200 KHz· 555 KHz CR·l04/U 200 KHz· 580 KHz 
CR·26NU 200 KHz· 500 KHz CR·l05/U 48 MHz· 125 MHz 
CR·27NU 1.0 MHz· 20 MHz CR·l06/U 10.5 MHz· 11.5 MHz 

CR·28NU 1.0 MHz· 20 MHz CR·l07/U 50 MHz· 125 MHz 
CR·35NU 1.0 MHz· 20 MHz CR·l08/U 50 MHz· 93 MHz 
CR-36NU 1.0 MHz· 20 MHz CR·110NU 62.5 MHz· 75 MHz 
CR·38NU 16 KHz· 100 KHz CR·1111U 17 MHz· 62 MHz 
CR·46B/U 200 KHz· 550 KHz CR·112/U 5 MHz· 20 MHz 
CR·47NU 190 KHz· 500 KHz CR·113/U 14.5 MHz· 61 MHz 
CR-50NU 16 KHz· 100 KHz CR·116/U 50 MHz· 125 MHz 
CR·52NU 10 MHz· 61 MHz CR·1171U 30 MHz· 62 MHz 
CR·55NU 17 MHz· 62 MHz CR·118/U 7 MHz· 25 MHz 
CR·56NU 75 MHz· 125 MHz CR·119/U 1.0 MHz· 20 MHz 
CR·58NU 1.0 MHz· 20 MHz CR·122/U 50 MHz· 125 MHz 
CR·60NU 5 MHz· 20 MHz CR·123/U 50 MHz· 125 MHz 
CR·62/U 1.0 MHz· 20 MHz CR·125/U 3 MHz· 3.05 MHz 
CR·63B/U 200 KHz· 555 KHz CR·127/U 10 MHz· 61 MHz 
CR·64/U 2.4 MHz· 20 MHz CR·128/U 17 MHz· 61 MHz 
CR·65/U 10 MHz· 61 MHz CR·129/U 9 MHz· 12 MHz 
CR·67NU 17 MHz· 62 MHz CR·130/U 1.0 MHz· 20 MHz 
CR·69NU 2.9 MHz· 25 MHz CR~13f/U 1.0 MHz· 20 MHz 
CR·72/U 17 MHz· 61 MHz CR·134/U 18 MHz· 21 MHz 
CR·73/U 17 MHz· 61 MHz CR·136/U 8 MHz· 10 MHz 

CR·74/U 45 MHz· 125 MHz CR·137/U 8.5 MHz· 19 MHz 

CR·76A1U 16 MHz· 61 MHz CR·139/U 20 MHz· 22 MHz 
CR·77/U 17 MHz· 62 MHz CR·l40IU 9.5 MHz· 12.5 MHz 
CR·78NU 2.9 MHz· 20 MHz CR·141/U 50 MHz· 90 MHz 
CR·79/U 2.9 MHz· 20 MHz CR·142/U 833.333 KHz 
CR·80/U 50 MHz· 125 MHz CR·147/U 200 KHz· 500 KHz 
CR·81/U 17 MHz· 62 MHz CR·149/U 46 MHz· 100 MHz 
CR·82/U 50 MHz· 125 MHz CR·150/U 45 MHz· 100 MHz 
CR·83/LJ 50 MHz· 125 MHz CR·151/U 50 MHz· 100 MHz 
CR·85/U 1.0 MHz· 20 MHz CR·157/U 1.8 MHz· 20 MHz 

For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

Illustrated herein are the most popular holders. and the 
frequency range that they can accommodate. 

SURFACE MOUNTED CRYSTAL UNITS 
LEADED PACKAGE 

MCCOY HOLDER #L-20 
LEADLESS PACKAGE 
MCCOY HOLDER #L-40 

LEADED PACKAGE 
McCbY HOLDER # RS-65 

.950 r:;,.,oo 

'NDEXMARK I 
.017 bo" L 
~ 

1...' 

.020 

OTT ~040 T 480,0'5 IJ sa , ".360 S. D 

t ~ .020~ ~.060' g;~ 
.6(lo·no ..L PIN 1 

10SSMAX U BIH!(. I INDEX PIN 40 .040' ",' 

~14'6~ 1""1 
.200 MAX 

L- --i"f' 
.020 4 Pl -~--'-

ISTANDOFFI 

'?Jl~sDIA 

0;'- L" J" TYP 

.400' H'O .099MAX 

~--.LI 
.005' gg~ L I oofs ' 

.28~ 

AVAILABLE FROM 10 MHz 10 300 MHz 

CRYSTAL CONNECTION = PINS 11 & 13 

ALL OTHER PINS, NO CONNECTION 

T TYPICAL TOLERANCES AVAILABLE 
Calibration Accuracy @ AT 
Choices: ± .001% 

± .002% (Standard) 
±.005 % 

Frequency Tolerances vs Temperature 
Choices ± .002% 0" II) 70"C 

± .005% 0" to 70"C 
±.002% -40" to +90"C 
± .005% -55" to + 105"C (Standard) 
± .01% _55" 10 + 105"C 

AVAILABLE FROM 1 0 MHz to 300 MHz 

CRYSTAL CONNECTION - PINS 4110 & 31137 
ALL ELSE, NO CONNECTION 

PIN 8 = N.C. 

AVAILABLE FROM 5 MHz to 300 MHz 

COLDWELD CRYSTALS 
HOLDER SERIES 

HOLDER SERIES 
W-6 (HC-35/U) 

W-1 (HC-36/U) W-4 (HC-47/U) 

T 
.775 

Frequency Range 
1 MHz to 250 MHz 

W-' Pms W-4 Wire leads 
Oia, = ,050 018, '" 030 
length", 238 lenglh '" , ,5 

--X.352 
~ 

Frequency Range: 
10 MHz 10 250 MHz 

I ~.157MAX. 

HOLDER SERIES 
W-8 

Frequency Range: 
0.8 MHz 10 250 MHz 

Wire lead Dia. '" ,018 

Note: Pin version also available 

HOLDER SERIES 

W-20(HC-43/U) W-21 (HC-42/U) 
Frequency Aange 
2 9 MHz to 250 MHz 

W-20 Wife Leads 
Ola '" 017 
Length = 1 ,5 

I 
W-21 PinS 

Oia. '" 040 
Length = ,238 

"> .535 

,,<,750 1 ~.190MAX. 
~ 

'--<MAX. 

HOLDER SERIES 
W-7 (HC-37/U) 

Frequency Range 
3 MHz 10 250 MHz 

HOLDER SERIES 
W-l0 (HC-39/U) 

Frequency Range 
1 MHz 10 250 MHz 

Pm Dla - 020 
Pin length = 170 

:r 
.350 
MAX. 

RESISTANCE WELD CRYSTALS 
HOLDER SERIES 

R-1 (HC-48/U) R-4 (HC-51/U) 
Frequency Range 
2 MHz to 250 MHz 

11-1. PI .. 

Dis. = .050 
Length = .238 

EEM 1988 

11-4= WI .. ~ 

Dis. = .030 
Length =500 

HOLDER SERIES 

R-20 (HC-49/U) R-21 (HC-50/U) 
Frequency Range 
25 MHz to 250 MHz 

R-20 Wlr. L ... 
Oi •. = .017 
Length = .500 

R-21 PI .. 
Dis. = .040 
Length = .238 

HOLDER SERIES 
R-60 

Frequency Range; 
12.5 MHz 10 250 MHz 

'325~" MAX ..-

~
'1'342 

,,~ MAX 

~1Y 
.135 

For manufacturers' sales offices. see yellow pages 

2300 
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SOLDER SEAL CRYSTALS 
HOLDER SERIES 

M-l (HC-6/U) 
M-4 (HC-33/U) 
Frequency Range: 
0.7 MHz to 250 MHz 

M~1 Pins M~4 Wire leads 
Dia. ~ .030 
Length ~ 1.5 

Dia. ~ .050 
Length ~ .248 

I 
.775 MAX. 

1 1.352 MAX. 

.757>

'----.1< MAX. 

HOLDER SERIES 
M-25 (HC-32/U) 
M-27/ M-28 

Frequency Range: 
2 MHz to 250 MHz 

----x 
~MAX. 

.565 
---<MAX. 

M·25 Pins 
Dia. ~ .040 
Length ~ .238 
Holder Height ~ .650 

M·27 Pins 
Dia. = .040 
Length ~ .238 
Holder Height ~ .585 

M·28 Wire Leads 
Dia. ~ .017 
Length ~ 2.0 
Holder Height ~ 585 

l' 
.530 

HOLDER SERIES 
M-20 (HC-18/U) 
M-21 (HC-25/U) 

~ .183 MAX. MAX. 
(1) 

J-- .~ .-. 
,,<MAX. 

Frequency Range 
2.5 MHz to 250 MHz 

M·20 Wire Leads 
018. == 017 
Length 0 n 5 

(1) 
M·21 Pins 

Ola '" 040 
Length = 238 

(1) Also available With short cans 
A Height = 460 (5 MHz to 250 MHz) 
B Helqht = 425 (5 MHz to 250 MHz) 
C Helqht = .360 (10 MHz to 250 MHz) 
D Height = 312 (10 MHz to 250 MHz) 
E Height = 250 (15 MHz 10 <00 MHz) 
F Height = 400110 MHz to 250 MHz} 

1 
f 

.540 
MAX. 

L 

HOLDER SERIES 

M-40/ M-41 

Frequency Range: 
2 MHz to 250 MHz 

M·40 Wire Leads 
Dia. ~ .017 
Length ~ 1.5 

M·41 Pins 
Dia. ~ .040 
Length ~ .238 

HOLDER SERIES 
M-22 (HC-13/U) 
M-22A/ M-22B 

Frequency Range: 
4 KHz to 15 KHz 

(1) Holder Height 

M-22 ~ 1.526 
4 KHz to 15 KHz 

M-22A ~ 2.525 
700 Hz to 15 KHz 

M-22-8 ~ 1.775 
1.5KHz to 4 KHz 

(2) Wire Leads .030 
and 1.5 long also 
available add dash 
1 to PIN 
Ex: M-22A-l 

~ 
.352 MAX. 

~ 
~.757MAX. 

HOLDER SERIES 
M-60 (HC-44/U) 

rl"j:;~" ,: 

1.500 ~;~~:~~~oR;~g~HZ 

1 
PRECISION GLASS CRYSTALS 

HOLDER SERIES 
G-1 (HC-27/U) 

G-4 

Frequency Range: 
2 MHz to 100 MHz 

G-1 Pins G-4 Wire Leads 
Dia. ~ .030 
Length ~ 1.5 

Dia. ~ .050 
Length ~ .248 

T 
. 775 MAX. 

1 
. 352 MAX . 

~ 
.757 MAX. 
~ 

HOLDER SERIES 
G-20 (HC-26/U) 
G-21 (HC-29/U) 

r 
.530 MAX. 

t 

Frequency Range: 
5 MHz to 100 MHz 

.185 MAX. 

~ 
'-<MAX . 

G-20 Wire Leads 
Dia. ~ .017 
Length ~ 1.5 

G-21 Pins 
Dia. ~ .040 
Length ~ .238 

For manufacturers' sales offices, see yellow pages 

f 
.650 MAX. 

t 

HOLDER SERIES 
G-30/ G-3l 

Frequency Range: 
5 MHz to 100 MHz 

~ 
.200 MAX. 

G-30 Wire Leads 
Dia. ~ .017 
Length ~ 1.5 

G-31 Pins 
. Di.a. ~ .040 

Length = .238 

EEM 1988 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

LOW FREQUENCY CRYSTAL FILTERS 

Low Frequency crystal filters between 1 KHz and 1 MHz are routinely produced 
utilizing advanced computer design technology. All filters are custom designed to 
customer requirements including unique package designs to fit unusual condi
tions. We invite your challenge. Call our Sales or Engineering Department today 
with your application. 

PIN 

48811 

48815 

48835 

rYP 

J: 
~ o 
~ o z 
c( 
CD 

10K 

LOW FREQUENCY BANDWIDTH CHART 

10% 

111111 •• '1% 

.1% 

.01% 

1 KHz 10 KHz 100 KHz 1.0 MHz 

Fe CENTER FREQUENCY 

TYPICAL UNITS AVAILABLE 
CENTRAL db db !l 

FREQUENCY BANDWIDTH BANDWIDTH 
'-L RIPPLE IMPED. 

1 db 40 db 
12 KHz 

5 Hz Min 1 KHz 
7 1 1 K 

3 db 60 db 
450 KHz 

200 Hz 
5 3 20 K 

1500 Hz 
3 db 60 db 

455 KHz . 1450 Hz . 1 96 KHz 4 5 05 2K 

SIZE 

3X156X922 
--

2 605 X 595 X 955 

3 031 X 1 438 X 1 

SURFACE MOUNTED CRYSTAL FILTERS 

.020 

T 480'"" 

1-,---

OTt [JJo40 
. lj;'! SQ. . .360 sa 

.1 .020~ t.060~ ~~ 
-.L PIN 1 

.08S MAX. ifill Biii!i'iii8BiiBFi ="'11 INDEX PIN 40 .040' co, 

.L "" 
r" 

.OSO 
TYP 

J.w, 
• -001 

EEM 1988 

I 1 

T 

Center Frequency Range Available: 10 MHz to 30 MHz 
3 db Bandwidth: .05% to .2% 
Shape Factor from 30 to 3db : 7:1 max. 
Passband Ripple: 1 db max. 
Insertion Loss: 2db max. 
Source Load impedance: Natural Impedance of Filter 

For manufacturers' sales offices, see yellow pages A·1409 
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CRYSTALS. OSCILLATORS. CRYSTAL & PIEZOELECTRIC FILTERS 

HIGH FREQUENCY CRYSTAL FILTERS 

MCCoy Electronics manufactures high frequency crystal filters from 1 MHz to 
over 250 MHz. Both discrete crystal design and monolithic filter designs are uti
lized to achieve the maximum in bandwidths, selectivity, miniaturization and com
petitive pricing. 

1 MHz 

100 KHz 

10 KHz 

1 KHz 

100 Hz 

10 Hz 

PIN 

48852 

48830 

48024 

48019 

48006 

48845 

48840 

48876 

4802 

DISCRETE FILTER BANDWIDTH 

1 MHz 10 MHz 100 MHz 200 MHz 250 

Fe CENTER FREQUENCY 

x 
~ c 
i c z 
~ 

MONOLITHIC BANDWIDTH CHART 

10 MHz 100 200 250 

Fe CENTER FREQUENCY 

TYPICAL UNITS AVAILABLE 
CENTER NO. 

BANDWIDTH 
db db !! 

SIZE ' FREQUENCY MHz POLES 
BANDWIDTH I.L RIPPLE IMPED. 

1.4 14 3db 60 db 5 1 lK 2.975 x 1.63 x 1.18 + 1.62 KHz 4.3 KHz 

10 1 db 60 db 
6 + 15 KHz ± 58 KHz 5 0.5 500 1.87 x .5 x .475 

21.4 4 6 db 30 db 6 2 2.2K 9 x .215 x .61 32 KHz 72 KHz 

25.5 6 6 db 60 db 5 1 3K 2.08 x .75 x 635 +34.5 KHz +8(}KHz 

30 8 3db 60 db 4 1 1.5K .73 x .47 x .59 
+ 15 KHz 60 KHz 

50 6 
6db 55 db 

8 1 50 2.73 x .64 x 1085 ±9.5 KHz +25 KHz 

70 8 
1 db 45 db 

6 1 50 .985 x .719 x .475 +20 KHz + 70 KHz 

118 to 136 8 6 db 90 db 1 2 50 4.98 x .985 x .985 +12 KHZ + 75 KHZ 

156 2 3 db 30 db 2 1 5K 41 dia. x .265 15 KHz 60 KHz 

ONLY A FEW UNITS ARE SHOWN, 
WRITE OR CALL FOR COMPLETE CATALOG. 

For manufacturers' sales offices, see yellow pages EEM 1988 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

SWITCH ABLE 
BANDWIDTH FILTERS 

MODEL 48812 
Switchable Bandwidth 

SPECIFICATIONS 
Center Frequency; 70.0 MHz 

Filter A: 3 db BW: ,,35 KHz mrn. 
60db BW ,,160 KHz max. 

Filter B: 6 db BW: ,,19 KHz min. 
60 db BW: ,,90 KHz max. 

Ripple; Filter A: 1.5 db max. 
Filter B: 1.0 db max. 

Insertion Loss; Filter A and B: 6.0 db max. 
Ultimate Attenuation; 60 db min. ,,200 KHz to 

±20 MHz from center frequency 
Source/Load Impedance: 50 n 
Shock: 50G's, MIL-STD-202, method 202 
Vibration: MIL-STD-202, method ?04, 

test cond ition A 
Temperature Range; -550 to +95"C 
Switching Voltage: 

Bras Voltage to Pin 5: 12 VDC 
Filter A obtained by applying 0-1 VDC to prn 0 

Filter B obtained by applying 24 VDC to pin 6 
Filter will sustain no damage with .5 VRMS applied to input 

HIGH FREQUENCY 
CRYSTAL FILTERS 

MODEL 48876 
8 pole 

SPECIFICATIONS 

Center Frequency; 116.0 MHz to 136 MHz 
6 db BW: .:+:12 KHz min. 
60 db BW: ,,35 KHz max. 
90 db BW: ,,75 KHz max. 

Ripple: 2.0 db max. 
Insertion Loss: 1.0 db max. 
Ultimate Attenuation: 90 db min. 
Source/Load Impedance: 50 n 
Shock: Standard Commercial 
Vibration: Standard Commercial 
Temperature Range: -40" to + 70°C 
External Supply Required; 10V ,,10% 
NOTE: Filter designed to eliminate adjacent 

channel interference and contai ns 
amplifier with built in power supply. 

SINGLE 
SIDEBAND FILTERS 

MODEL 48833 
SSB Single Sideband 

Carrier Frequency: 1.750 MHz 
1 db BW: Fc +295 Hz to Fc +3100 Hz min. 
60 db BW: Fc -125 Hz to Fc +3975 Hz max. 
Carrier Attenuation: Fc 40 db min. 
Ripple: 1.0 db max. 
Insertion Loss: 5.0 db max. 
Ultimate Attenuation: 60 db min. 
Source/Load Impedance; 500 n 
Shock: MIL-STD-202, method 213 
Vibration: MIL-STD-202, method 204A, 

tested condition A 
Temperature Range: -40" to +78" C 

HIGH FREQUENCY 
CRYSTAL FILTERS 

MODEL 48810 
8 pole 

SPECIFICATIONS 

Center Frequency: 30.0 MHz 
3 db BW: ,,31.8 KHz min. 
6 db BW: ±34.5 KHz mrn. 
60 db BW: ±57 KHz max. 

Ripple: 1.0 db max. over ±25 KHz 
Insertion Loss: 3.0 db max. 
Ultimate Attenuation: 60 db min. 
Source Impedance: .2K n 
Load Impedance: 50 n 
Shock: 15G's, 16 impacts 
Vibration: 10-500 Hz, lOG's 
Temperature Range: -55' to +105'C 

CRYSTAL 
DISCRIMINATORS 

SPECIFICATIONS 

Center Frequency: 496.750 KHz 
Positive Slope 
Peak-Peak BW: 300 Hz min. 
Linear BW: ,,100 Hz 
Linearity: ,,10% 
Sensitivity: ±.5V Nominal At ±100 Hz 

EEM 1988 

MODEL 4802 
Crystal Discriminators 

Driver Source Impedance: 50 n. 
1 VRMS open circuit 

Discriminator Load Impedance: 39K 

1 VRMS open circuit 
Drive Level: 1 VRMS open circuit 
Shock: MIL-STD-202, method 213, condition J 
Vibration: MIL-STD-202, method 201 
Temperature Range: 0' to + 70'C 

For manufacturers' sales offices, see yellow pages 
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MCCoy's .Iine of custom designed Crystal Controlled Oscillators is unexcelled in 
the industry. From clocks, TCXO's, VCXO's, TCVCXO's thru oven controlled units, 
we· have a unit to meet your requirements. A complete in-house thick film facility 
coupled with the industries best crystal facility gives you miniaturization capabili
ties and quality controls unavailable elsewhere. Our QPL approvals on MIL-O-
55310 allows the use of military approved unit where the requirement exists. 

MIL-O-55310 OSCILLATORS 
OFFERED BY MCCOY ELECTRONICS 

MIL·O·55310 CLASS # 
FREQUENCY RANGE 

MAX. 
OUTPUT 

MCCOY PACKAGE SIZE 
SLASH SHEET OF UNIT 

COVERED 
SCREENING 

WAVEFORM 
CORRESPONDING AND 

NO. LEVEL MODEL NUMBER STYLE 

5 3 1 MHz -10 MHz B TTL MC180X2-{ ) 
2.0" x 2.0" x .7" 
PC MOUNT or CHASSIS 

7 3 10 MHz - 70 MHz B SINE MC178X2-( ) 
2.0" x 2.0". x .7" 
PC MOUNT 

8 1 50 Hz - 50 MHz B TTL MC,65A1-( ) 
.B87" x .54" x .4" 
14 PIN DIP 

8 1 512 Hz - 22 MHz S TTL MC765A1-( ) 
.887" x .54" x .4" 
14 PIN DIP 

9 1 400 KHz - 30 MHz B TTL MC717-( ) 
.410" dia. x .300" 
TO-S PACKAGE 

10 1 t ~Hz - 30 MHz B TTL MC708A1-( ) 
.565" dia. x .350" 
TO-8 PACKAGE 

11 1 50 KHz - 10 MHz B CMOS MC751A1-( ) 
.887" x .54" x .4" 
14 PIN DIP 

12 1 50 KHz - 10 MHz B CMOS MC715A1-( ) 
.410" dia. x .350" 
TO-5 PACKAGE 

13 1 300 Hz - 10 MHz B CMOS MC714-( ) 
.565" dia. x .350" 
TO-8 PACKAGE 

14 1 .1 Hz-25MHz B TTL MC755A1-( ) 
,B87" x .54" x .2" 
14 PIN DIP 

14 1 512 Hz - 22 MHz S TTL MC755A1-( ) 
.887" x .54" x .2" 
14 PIN DIP 

15 1 .01 Hz- 10 MHz B CMOS MC752A1-( ) 
.a87" x .54" x .2" 
14 PIN DIP 

16 1 0.1 Hz 60 MHz B TTL MC741A1-( ) 
.887" x .54" x .2" 
14 PIN DIP 

16 1 512 Hz - 22 MHz S TTL MC741A1-( ) 
.887" x .54" x 2" 
14 PIN DIP 

17 1 250 KHz - 50 MHz B TTL MC726A1-( ) 
.887" x .54" x .2" 
14 PIN DIP 

17 1 250 KHz - 22 MHz S TTL MC726A1-( ) 
.887" x .54/1 x .2" 
14 PIN DIP 

.18 1 .01 Hz - 15 MHz B CMOS MC745A1-{ ) 
.887" x .54" x .2" 
14 PIN DIP 

19 1 1 MHz· 60 MHz B TTL MC070 
.480" SQ. x .085" 40 PAD 
LEADLESS CHIP CARRIER 

20 1 1 MHz - 60 MHz B TTL MC085-( ) 
650" SQ. x .085" 44 PAD 

LEADU~SS CHIP CARRIER 

'MIL-O-55310 OSCILLATOR CLASSIFICATIONS CLASS 1: CRYSTAL OSCILLATOR (XO) 
CLASS 3: TEMPERATURE COMPENSATED CRYSTAL OSCILLATOR (TCXO) 

ONLY A FEW UNITS ARE SHOWN, WRITE OR CALL FOR COMPLETE CATALOG. 

MINIATURE THICK FILM HYBRID TCXO 
MODEL MC103X2 --r- SPECIFICATIONS 

1. GND I 
~ :~~B+ I 
4. \ 
5 NIC 
6. J 

PIN LOCATION 

(1)(3; (2) 
~ 

FREQ. ADJ. 
(10 K POT) 

JlSMA,X 

~.~~~ 

-1-'''-\ 
I \ I @@@(O)Q)@@@ 

irF}::: r r I" "M'~H@0 
13. 
14. 
15. 
16. + 5.0 VDC 

Frequency Range: 3.2 10 25 MHz 

Frequency Stability Options: (Selecl one) 
A) ± 1 PPM over 0° to + 50°C 
B) ± 2 PPM over 15° to + 70°C 
C) ± 3 PPM over - 30° to + 70°C 

Input: +5.0 VDC ±2%, 15 rna MAX. 

Output: TIL Compatible 
Trim: Electrical, ± 5 PPM, minimum, trimmed 

by external 10K pot con nected to 3 
terminals. 

PACKAGE: 16 pin Dip, .375 High 

For manufacturers' sales offices, see yellow pages EEM 1988 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

SURFACE MOUNTED OSCILLATORS 
MODEL MC070 LEADLESS CHIP CARRIER OSCILLATOR .040" PAD CTRS. 
{ThiS model also available as 
MIlitary PIN M55310119) 

.020 
750 KHz to 100 MHz 

OTt . .480' 0<5. .457 sa 

~Y~ I 
l.. .0201'\!~~MlULJ 

REF 

085 ..L ; 
. MAX. II BBBn' 

T 
OUTPUT 

FREQUENCY 

INPUT 
CURRENT 

MAX 
RANGE MAo 

f-;so;;;;;;;~., MH~' c----:;s 
750 KHz 10 16.0 MHz 15 

16.0 MHz to 40 MHz 
16.0 MHz 10 40 MHz 

40 MHz 10 60 MHz 
40 MHz to 60 MHz 70 

60 MHz to 80 MHz 8S 
60 MHz to 80 MHz 

80 MHz 10 100 MH.l 
80 MHz 10 100 MH~ 

TABLE 1 
~~~ CHAR_ACTERISTles 1 AGING ,:£!~UENCY STABllITY~ 
RISE ANO T PPM/VR I -~soc'--~ 20·e 

F~~LX T~~E SYM~ETRY1' '::~ ,:F;::' I-"{'~"t-: '~o£ 
-IS r,o '0 60 "TTL 1- -" -r- , '" ----;-;;1~-

15 401060 IOTTL 10 +200' :1150 tiD{) 

401060 10TTL I 10 ±100 1:75 ±50 
40 to 60 10 TTL I 10 1 ±200 ... 150 ± HIO 
401060 10 +100 +75 ±50 

I 
10 :!::200 ± 150 + 100 

401060 I 10 I HIA +75 ±50 

:::::: I ;: ;;~ :: 1 ::: '~:;' I :::' 

SPECIFICATIONS 

Frequency stability: 
Vs temperature: See table I 
Vs supply voltage: ± 4 ppm maximum lor a 50 v change ,n 

Input vOltage 

Aging: :t 10 ppm per year maXimum 
Seal: Hermeilc 
Weight: 3 grams, maximum 
Temperature: 

Operating: Wllhll1 the specll'ed limits over a temperature 
range 01 (see table I) 

St~Hage: - 62(0 to .. 125°C 
Oscillator load: Standard TIL loads (see table I) 
Output waveform: SymmelrtCal square \\ave 

Output voltage: 
logic 1: 24 Vdc Minimum at 400 I'A source 
logic O. 05 Vdt 'na~Imum with 16 rnA sonk 

Vibration, high frequency: In accordance wl1h MIL·O·55310 
and MIL·STD·202. methud 204 

Nonoperating· Test condition G 
Operallng Test condition G 

Constant acceleration. MIL-STD-SS3 Method 2001 test 

condition A (\' 1 Plane) 
Altitude: 

Nonoperating In accordance with MiL·O·5531O 
Operallng . MIL·STD·2Q2. methrnj" 105 test condition C 

This Urn! also available With ma~lmum helghl 01 ,075' under 
McCoy Model MCO?l 

MODEL MC085 LEADLESS CHIP CARRIER OSCILLATOR .050" PAD eTRS. 
(ThiS model also available as 
Military PIN M55310/20) 1 MHz to 100 MHz 

PIN 1 INDEX PAD NO FUNCTION 

6 , 42 40 40 .050 8' 

·~.\I[] ~ 
I " 8+ 

t I 3' GNo 

SO !472" " 
.500 '0 GNo 

sa 42 OUTPUT 

II 1.025) " 
NC 

NC 

-- .085-' - 1_.050t 007 
'3·33 NC 

- 35-39 NC 
MAX 

NC 

43·44 NC 

TABLE 1 
INPUT PULSE CHARACTERISTICS AGING FREQUENCY STABILITY PPM 

OUTPUT i CURRENT, RISE AND PPM/VA ~--55~C --~~ 

FREQUENCY MAX FALL TIME ISVMMETRY; LOAO AFTER .. 125"C .. 105~C .. 10°C 
RANGE MA MAX NS 0/0 MAX 30 DAYS A 8 C 

1.0 MHz to 16,0 MHz ! 

" 401060 10 TTL " :t 100 ,75 ,SO 
1.0 MHz to 16,0 MHz " 40 to 60 10 TTL " :t 2OO t 150 t lOa 

16.0 MH: 10 40 MHz " 5 40 to 60 10 TTL. " 1100 ,,, t :.C 
16.0 MHz to 40 MHz " 40 to 60 10 TTL 1200 t 150 t 100 

40 MHz to 60 MHz 401060 10 TTL. " t 100 ,7S ,SO 
40 MHz to 60 MHz " 40 to 60 10 TTL " :t 2OO t 150 t 100 

60 MHz 10 BO MHz 85 40 to 60 10 TTL " t 75 ,so 
60 MHz 10 BO MHz 85 40 to 60 10 TTL " ± 150 t 100 

80 MHz 10 100 MHz 85 10 TTL " w. ±50 
80 MHz 10 100 MHz 85 40 to 60 to TTL " N!' t 100 

SPECIFICATIONS 
Frequency stability: 

Vs temperature: See fable t 
Vs supply voltage: ± 4 ppm maximum lor a 50 V change In 

Input voltage 

Aging: :t 10 ppm per year maximum 

Seat: Hermetic 
'Nelght: 3 grams_ maximum 
Tempe~atu(e: 

Operating: Within the specified limits over a temperature 
range of (see table I) 

Storage: -62 0 10 .. 125°C 
Oscillator load: Standard nlloads (see table I) 

Output waveform: Symmetrlc-al square \\ave 
Output voltage: 

logic l' 2 4 Vdc Minimum at 400 I'A source 
logiC 0: 0,5 Vdc ma>;imum With 16 mA Sink 

Vibration, high frequency: In accordance With MIL·D·5531Q 
and Mll·STD-202, method 204 

Nonoperating· Test condi\iOn G 
Operating Test condition G 

Constant acceleration: MIL·STO-883 Method 2001 lest 

Attitude: 
condition A (\'1 Plane) 

Nonoperating -In accordance With M'L-O·553tO 
Operallng. MIL·STO·202, melhod 105. test condilion C 

MODEL MC102A1 FLAT PACK CRYSTAL OSCILLATORS .050" LEAD CTRS. 

~~9~~01 I 
005' C02 

INDEX MARK . ". 

.017 
TV? 

1-.-
L 
I 

.050 
TYP 

.O·,L 
L.400,J 

14 MHz to 60 MHz 

LEAD NO FUNCTION 

, ·9 NC 

" GNo 

" OUTPUT 

12 NC 

" 8 + 

14·20 NC 

.099MAX 

I 

SPECIFICATIONS 

STABtLlTY OPTIONS 
:I: SO ppm 
:1:75 ppm 
t H)Oppm 

TEMPERATURE RANGE 
_200 10 .. lObe 
-S5° to .. 105°C 
_55° to .. 125°C 

INPUT .. 5 0 VOC :I: so volts 

CURRENT DRAIN: 40 ma maJclmum 14 MHz to 40 1101Hz 
70 ma maJc,mum 50 MHz to 60 1101Hz 

OUTPUT Capable of driving 10 TTL toads 

RISE AND FALL TIME: Sr'lS 

SYMMETRY, 40/60 percent 

ENVIRONMENTAL 

Hermetic Seat 
Aging: 10 l'Pf1'/year mwumurn 
Vibraliol1: Mll·STD 202, Method 2{)4 

test condition G 
CONSTANT ACCELERATION: MIL-STO 883. me1t1od lOOt 

test COndition "A"' (VI plane) 

NOTE: For Military AppJicali01l$, units can be 
screened f/4N Mll'()'SS310, Level e 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1413 
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MODEL MC708 
Standard Oscillator 
(Also available as Military PIN 

M55310/10j 

MODEL MC741A1 
Standard Oscillator 

CRYSTAL OSCILLATORS 

t- 505-1 .ro-]( .025 
I ~ ,-- --. 

.500 /- .565 

I. ~ ~ 3 5 

1
/ . 2 6 .. 282 

~ I-- .018 

1 8 7 r .031 

--H---:' 

Frequency Range: 250 KHz to 50 MHz 

Stability (Options): Temperature Range: 
.::+:: 50 PPM OOC to + 7CfC 

"50 PPM -40"C to +85"C 

Input: +5VDC .:+::10% 

Output: TTL: Fan out to TTL loads (156 KHz to 25 MHz) 
TTL Fan out 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
t .3.& 7 NIC Internally 
2 & 6' Connected Internally 
4, Common 
5 R.F Output 
8 Oscillator 8 + 

Frequency Range: 250.0 KHz to 50 MHz 

stability (Optlona): Temperature Range: 

(Also available as Military PIN M55310/16) 
r;="'===0 
1~_17S==l1 

,50 PPM O"C to +70"C 

~~~~~~~ 
t234567 

14 1312 11 10 9 8 

~~***~~ 

~70 . 
~ ~ ~ ~ ~ ~ ~ _----L ~.".~ 
1'00j I-j .100 r'01l 
~_600_ t.b:l1 

018DIL.~ ~ 

L300J 

-4O"C to + 85"C 
-55"C to + t 05"C 

,50 PPM 
,50 PPM 
,70 PPM -55" C to +125" C 

Input: + 5V DC .::+:: 10'% 

Output: 
TTL: Fan out to 10 TTL Loads (250 KHz to 25 MHz) 
TIL: Fan out to 6 TTL Loads (25 MHz to 50 MHz) 

Pin Connections 
1.2.3.4.5,6,9.l0.11.12, & 13 NIC Internally 

Common 
RF. Output 

14. Oscillator B + 

Frequency Range: 180 KHz to 25 MHz 

Stability Temperature Range 
>1 PPM -10"C to +70"C 
+5 PPM -30"C to +70"C 

linearity: 5% 

Output: TTL Compatible 

Modulation 'nput Impedance: 10k Minimum 

Deviation 
::'::.001% 
,.0025% 
,.005% 

r~:::ll 2)0 _'I m Control Voltage: ±2 Volts to :!::'.10 Volts 

Negative Slope: 

rr= 
2 2~(I I 

Input Voltage: +12 to +-24V DC 

Pin Connections 

1

'750 

Lh 1J.,;6$=~ 
MODEL MC163X2 
Texo 

Slnew.VB TTL 

Pin Connections Pin Connections 
1 Oscillator B+ 
2 NC 
3 A.F. Output 
4. Common and Case 

Common and Case 

CMOS 

1 OSCillator B + 
2 Common" and Case 
3. A,F. Output 
4 Logic B+ 
5 Common and Case 

ECl 

Pin Connections 
1. Oscillator B..j 
2 NC 

Pin Connections 
1.0SCB+orB~ 

3 R.F Output (CMOSr 
4 Common and Case 
5 Common and Case 

2. GND 
3. R.F, Output 
4. logic - 5.2 VDC 
5. GND 

Modulation Input 
Logic B-+ 
Oscillator B+ 
Common and Case 

RF. Output 

Frequency Range: 180 Hz to 150 MHz (depending upon output) 
Stability Tr: > 05 PPM - 20"C to + 60"C 

, 1.0 PPM - 40·C to + 70·e 
>5.0 PPM _55°C to +105"C 
(Shown are typical specifications -
this is a cost determining requirement 
and only actual needs should be specified) 

Input Voltage Range: + 12VDC to +24V DC ::<::3% and 
+5V DC ±5% (TIUOTL units only) 

External Trim: 5 PPM Minimum 

Aging: 1 PPM/Year Maximum 

Output: .------------------~ 
Sine Wave 

Freq Range 3-150 MHz 
Output 1-10 MW 50 ohms 

Harmonics/ 
Sub-Harmonics -20 dB Minimum 

TTl!DTl 

187.5 KHz-25 MHz 

TTUDTL Compatible 

Frequ.,cy Range: 50 to 100 MHz 

Input Voltage: :!: 12 to 24 DC :!: 3% 

and -5.2 VDC ~5°/Q 

Output: EeL Compatible 

CMOS 

180 Hz-l0 MHz 
CMOS Compatible 

For manufacturers' sales offices, see yellow pages EEM 1988 



CRYSTAL OSCILLATORS 
MODEL MC794A5 VOLTAGE CONTROLLED CRYSTAL OSCILLATOR 

1-. -- .825 MAX'-ll b'l- .720REF.--11 w:::rAX. 

~ __ U ~ 
I I' ' ,-

. 250± .0.'.5, ; , I ~ I ! 
i c-- .480 .-; I-'-..l- . .180 

- -, ~.D18' .",;y, --!. .150 REF. ~_.::: __ ~e-. .300 

C-JEr-.420 i 
REF. I 

• .525 MAX . 

==-.J 
BLACK DOT 

INDICATES PIN 1 

FIGURE 1 

Package Size: See Figure 1 

Mounting: See Figure 1 

Output Frequency Range: 500 KHz to 33.0 MHz 

Output Frequency: Frequency as designated at time 
of procurement 

Frequency Stability: ± 50 ppm 

Temperature Range: 
Operating: - 40° to + 85° C 
Storage: -55° to +125° C 

Input Requirements: 

Voltage: + 5 VDC ± 0.5 V 
Current: 50 ma maximum 

35 ma typical 

Output Specifications: 

Wave Shape: TIL Compatible 
Rise & Fall Times: 10 NSEC Max 
Symmetry: 40/60% 
Fan Out: 10 TIL Gates 

Pin Number Function 

1 = VCO 

VCO Specifications: 

7 = GND 
8 = Output 

14 = VCC 

Control Voltage: 2.5 VDC ± 0.5 VDC 
Control Voltage Range: 1.0 VDC to 4.0 VDC 
Control Voltage Sensitivity: 60 ppm 

per volt minimum, 150 ppm maximum 
at any point within the control 
voltage range. 

Environmental Specifications: 
Shock: 1000G's for .35 MS '/2 sinewave 
Vibration: 10 - 55 Hz, .06" double amplitude 

55 Hz - 2 KHz, 15 G's, 12 hours duration 
Leakage: 2 x 10-' ATM CC/Sec. max 

MODEL MC579C4-( STANDARD OVEN CRYSTAL OSCILLATOR 

1-.600 --I .250 L, I MAX. I MIN. I 

I 

FREQUENCY 
ADJUSTMENT 

~268~ 

Standard oven MC579C4-( ) is 1.5 x 1.5 x 0.6, and is in
tended for commercial applications where stabilily slightly 
tighter than a TCXO is required. Trim effecl, hysteresis and 
slabilityin temperature slew are greatly improved over 
TCXO·s. 

Frequency Range: 2.5 - 13 MHz 

Stability: ± 0.4, - 55 to + 85°C 

Input Voltage: + 12V ± 5% 

Input current: turn-on at - 55°C 700 ma for 3 minutes 

Steady state at + 25°C 100 ma 

Output: TIL compatible 

Pin Number Function 

1 = B+ 
2 = RF Out 
3 = Case/Circuit GND 
4 = Case GND 
5 = Case GND 

Aging: 1 ppm/year, maximum 

Trim Range: ± 3ppm, minimum 

Hermetic Seal: a-ring on seal screw 

Hybrid Construction 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1415 
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OTHER MCCOY ELECTRONICS CAPABILITIES 

SPECIAL PRODUCTS 

This department of MCCoy offers a number of . unique services and products 
outside of the normal frequency control type of device. One such service is chemi
cally milled items such as plating masks and looping carriers. MCCoy technicians 
can fabricate the necessary artwork or use customers supplied photo ready mate
rial. Rubyliths are cut at 100: 1 and·a photo lab step and reject system with fully 
automatic film development result in optimum results. Quick deliveries are typically 
achieved because all work is performed in-house. Materials chemical milled at 
MCCoy include copper, brass, phosphor bronze, beryllium copper and both shim 
and blue steel. Other products made by for outside sale include printed circuit 
boards, chemical plating, fabricated metal enclosures and custom designed hybrid 
thick film circuits for our own in-house fabrication facilities. 

• Chemical Milling 
• Printed Circuit Boards 
• Electroplating 
• Fabricated Metal Enclosures 
• Custom Hybrid Thick Film Circuits 

Chemically Milled Masks and Carriers 

For manufacturers' sales offices, see yellow pages EEM 1988 



Over the past 20 years MCCoy Electronics has been involved in practically every 
United States high reliability aerospace missile and satillite program. This program 
participation required us to create our own in-house environmental test laboratory 
and presently enjoys approval from all of our customers and the government. 
MCCoy test capabilities include the following. 

MIL-STO-202E MIL-STO-883 
Test MethodfTest Condo MethodfTest Condo 

Salt Spray 1010 A.B 1009.4 A,B,C,O 
Temperature Cycling 102A C 1010.5 B 
Humidity 103B A,B 
Immersion (Seal) 104A A,B,C, 1002 A,B,C 
Moisture Resistance 106E 1004.4 
Thermal Shock 107F All 1011.4 All 
life 108A A.B,C,O 
Seal 1120 All 1014.5 A,C 
Vibration, line 201A 
Vibration, line 2040 All 2007.1 A,B,C 
Radiographic (Xray) 209 2012.5 
Acceleration 212A A,B,C, 2001.2 A,B,C,O,F 
Shock 2.13B All 2002.3 A,B 
Random Vibration 214 All 
PINO 2020.3 A,B 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1417 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing , 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip catriers 
CCD cO)llputer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip catriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DlAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar. 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPID general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test. measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip catrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
IlF microfarad 
MHz megahertz 
MID microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip catrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer. 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



PACKAGE MOUNTING OSCILLATOR TYPE 

Ceramic Surface Mount Pierce CX-1V, 
Thru-Hole CX-2V 

10-KHz-2MHz Ceramic Surface Mount Series CX-1H, 
Thru-Hole CX-2H 

8-35MHz Ceramic Surface Mount Pierce CX-AT 
Thru-Hole 

10-200KHz Metal Surface Mount Pierce MX-1V 
Thru-Hole 

MICRO CRYSTAL DIVISION/SMH, 35 East 21st Street, New York, NY 10010 • Tel: 212/505-5340· Fax: 212/505-6787 
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Frequency Stability 

Temperature Range 

Input Voltage 
Input Current 
(typ. for CL = 15pF) 
Output 

Symmetry: 

Rise & Fall Times (Max) 
20% Vee to 80% Vee: 
.5V to 2.5V: 
"0" Level (Vol): 

Start Up Time (typical) 
Cycle: 
Shock: 

Vibration: 

Thermal Shock: 
Lead Material: 

A: ± 0.01% 
C: ± 0.50% Over 0° to 70°C range 
operating: 

0° to 70°C Industrial 
- 40° to 85°C Military 
+5 Vdc ±10% 
8mA at 1 Mtfz 
20mA at 30 MHz 
(0° to 70°C) 
45/55% typ 
40/60% (minimax) 
Ir If 

1.4 de 

8 ns 7 ns 
6 ns 6 ns 
+.5V max 

CL=15pF 
CL=15pF 

IOL=16 mA 
,;;;5 ms 
MIL883b, Method 1010.2 Level B 
5,000 g, 0.35 msec, 1/2 sinewave, 
3 shocks each plane 
10-55 Hz, 0.060" D.A., 55-2000 Hz 
25g Duration time 12 hours 
- 55° to + 125°C, 100 cycles 
Gold plated over Nickel and Tungsten 

eX-AT, eX-AT-HT 
8-35 MHz 

Chemically etched thickness-shear resonators 
for use in simple Pierce oscillators. AT-cut crystals 
permit correct overtone selection without a tuned 
circuit. Reduced circuit count increases reliability. 
Surface mount and thru-hole versions available in 
rugged, miniature ceramic package. 

FIGURE 1: 

'Tighter tolerances 
available 
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MX-1 V 10-200KHz 

Frequency 

KHz A 
10-74.9 0.003% 
75-169 ±0.005% 

170-249 ±0.010% 
250-499 ±0.020% 
500-2000 

Temperature Range 
Operating !Industrial) 

Military) 
Storage 

Parabolic Temp. Coefl. 
First Year Aging 
Shock Resistance 

Vibration Resistance 

Shunt Capacitance 
CX-1V, CX-2V 10-499KHz 
CX-1V, CX-2V 500-2000KHz 
CX-1H, CX-2H 10-600KHz 

Drive Level 

A tuning-fork resonator for use in simple Pierce oscillators, MX-1 V 
comes in a standard 2 x 7.5mm metal can with straight leads. 
Available on a 7" tape reel in quantities of 2000. Millions have been 
produced for watch and technology applications. Standard. 
frequencies and standard tolerances are listed in the eX-Series 
tables. Bent lead versions of MX-1V are available for surface mounting. 

76.800 
77.500 

100.000 
153.600 
240.000 
307.200 
384.000 
500.000 
560.000 

B 
±0.01% 
±0.01% 
±0.02% 
±0.05% 

768.000 
1000.000 
1008.000 
1048.576 
1228.800 
1500.000 
1843.200 
2000.000 
2097.152 

C 
±0.10% 
±0.10% 
±0.20% 
±0.50% 

- 40° to + 80°C 
-55° to + 125°C 
- 55° to + 125°C 
typically 
-0.038ppm (OC) 
10ppm max 
10009, 1ms, 
1/2 sine wave 
10g rms. 10Hz-2KHz 
random 

1.4pF 
0.85pF 
1.4pF 
,;;:1 fLW ( 10-499KHz) 
10 fLW (500-2000KHz) 

MICRO CRYSTAL DIVISION/SMH, 35 East 21st Street, New York, NY 10010· Tel: 212/505-5340 • Fax: 212/505-6787 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
~----------........ ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

TheEEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



EEM 1988 For manufacturers' sales offices, 'see yellow pages 



2300 

A·1426 

CRYSTALS, OSCILLATORS, CRYST.4L & PIEZOELECTRIC FILTERS 2300 

MONITOR 

IPC MONITOR PRODUCTS, 
When frequency control specifications 
call for greater stability, smaller size 
or lower noise, Monitor Products 
is clearly the expert source. 
Customers know they can rely on 
Monitor for precise frequency control. 
• Custom design 
• In-house manufacturing 
• Over 61 years of engineering 

excellence 

Little Gems 

MICROPROCESSOR 
CRYSTALS 

Expect exceptional performance at excep
tional prices from Monitor Product's line 
of microprocessor crystals. All standard 
frequencies are in-stock as well as a large 
selection of non-standard frequencies. 

FREQUENCY STABILITY TOLERANCE: 
MM-33 ±5O PPM at -10"C to +60"C 
MM-18 +50 PPM at -20"C to + 70°C 
MM44 ±5O PPM at -20"C to + 70"C 
MM-38 ±60 PPM at -10°C to +60"C 

.. 
FREQUENCY STABILITY TOLERANCE: 
SM-55 + 100 PPM at -10°C to + 70°C 
SM-49 + 50 PPM at 20°C to + 70°C 

For Crystal Clear Performance That's a Rock Solid Value 

Temperature Compensated 

INDUSTRIAL TCXO 
Crystal Oscillators 

Voltage Controlled 

VCXO 
Crystal Oscillators 

Monitor's in tune with industrial require
ments. These VCXO's are a perfect three 
part harmony of low cost, high performance 
and small packaging (DIP). 
• Frequency Range: 3.0-50.0 MHz. 
• Stabilities: ±25 PPM at 25°C 
• Deviation: 50 PPMIVolt 3.0-22.0 MHz, 

±80 PPM 20.0 MHz-50 MHz 
• Control Voltage Range: 0.5 to 4.5 Volts 
• Linearity: ± 20% 

For high stability and low cost performance in demanding environments. 

7400 
(A) (6) (e) 

Frequency Range 5.0·20.0 MHz 
Frequency Tolerance IPPM) ±5PPM ±1 PPM ±2PPM 

vs al al al 
Temp Range +15'10 +0'10 -10'10 

+35'C +55'C +60'C 

970 Series 

CLOCK OSCILLATORS 
High Speed Time Keepers 

7401 7402 
(A) (6) (e) (A) (6) (e) 

1.0·20.0 MHz 1.0·20.0 MHz 
±1 PPM ±1 PPM ±2PPM ±1.5 PPM ±2PPM ±3PPM 

al al al al .1 .1 
-0'10 -10'10 -20'10 -25'10 -20'10 -35'10 
+60'C +60'e + 70'C +60'C +70'C +WC 

For digital and microprocessor controlled 
applications, Monitor's 970 Series Clock 
Oscillators are the pacesetters to rely on 
for high speed signal generation. 
• TTL • CMOS • HCMOS • ECl • Enable
Disable Tri-State • Dual Output Including 
Independent Frequencies· Half Size 

Operating Temperature Range: O°C to 70°C 
Storage: -55°C to + 125°C 
Supply Voltage: TIL: + 5 ± 5 VDC (40 MA typ); 
CMOS: + 5 to 15 VDC (7 MA typ); HCMOS: 
+ 5 ± 5 VDC (6 MA typ); ECl: - 5.2 VDC 
± .2 VDC (30 MA max) 
Frequency Range: TIL: 250 KHz to 80 MHz 
CMOS/HCMOS: 1 MHz to 50 MHz; ECL: 50 
MHz to 175 MHz 
Frequency Stability: + 1 00 PPM std.; 0°-70°C; 
Tighter tolerance to ± 5 PPM available 
Pin Connections: Pin 1: N/C, Enable or 
Output; Pin 8: Ouput; Pin 7: # Case Ground; 
Pin 14: Supply Voltage 

SURFACE MOUNT OPTIONS AVAILABLE 
FOR ALL CLOCK OSCILLATORS 

All Standard Frequencies In Stock Plus Many Non Standard Ones Call Today 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Your Expert Source for Frequency Control for Over Half a Century 

For Military and 

TCXO/VCXO 
Aerospace Requirements 

When it comes to keeping pace with 
low phase noise and packaging 
requirements for demanding environ
r'1ents, look to one of ou r more than 
200 standard designs. Or ask Monitor 
for a custom designed solution of your 
own including hybrid oscillators and 
VCXO designs for phase lock loop and 
carrier modulation appl ications. 
Monitor's state-of-the-art computer 
testing ensures high reliability every 
step of the way. 

• Mll-STD-833 Screening 

• Mll-STD-45662 Calibration System 

Stabilties: up to ± 0.2 PPM 
TemPE!rature Ranges: up to - 55°C to 
+ 105°C (TCXO = 5 PPM) 
TO-116: Compatible subminiature 
TCXOs and VCXOs 
Supply Voltage: +5 VDC to + 15 VDC 
Outputs: TTL, CMOS, ECl, Sine Wave 
Frequency Range: 200 KHz to 70 MHz 
Environmental: Mll-STD-202, 
Mll-STD-883 

Over 200 Standard Designs 

MONITOR 

EEM 1988 

For Demanding Performance 

OSCILLATORS 
in Harsh Environments 

Monitor's MIL-0-55310 Oscillators are 
qualified to meet the demands of l1lilitary 
applications with a broad range of 
frequencies from 312 KHz to 30 MHz. 
Frequencies available to 100 MHz in many 
other configurations. 

5500-6000 Series (QPL Type). One of many 
available package configurations in 
both TTL and HCMOS 

Sound Solutions 

HI·REL CRYSTALS 

(llJl'I .. I1~II~J) '1'0 
~III .. -0 - 55:n If 

Experienced designers know that at the heart of every 
well designed oscillator is a precision cut quartz crystal. 
That's why they've been specifying Monitor Products for 
clearly superior solutions to difficult designs for 60 
years. Sound out Monitor Products today about your 
high performance requirements. We've got a special 
crystal parameter design solution just for you . 
• Can withstand up to 15,000 G's of shock and 50 G's 

vibration. 
• Vacuum sealed in controlled environment 
• low aging 
• In house screening Mll-C-3098 and MIL-STD-883 

Call the expert source today for engineering assistance or to receive our newest catalog. 

OVER HALF A CENTURY IN FREQUENCY CONTROL 

MONITOR PRODUCTS CO. INC. 
502 Via Del Monte • Oceanside, CA 92054 

Western Phone (619) 433-4510 Eastern FAX (904) 246-9019 
Western FAX (619) 434-0255 Telex 62950858 

For manufacturers' sales offices, see yellow pages 
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Major manufacturers of commercial and military products have re-discovered the advantages of relying on American 
small businesses, such as M-tron Industries, Inc., which are both horizontally and vertically integrated. M-tron's 
location, skilled employees, and facilities provide an extremely reliable and cost effective resource on behalf of 
OEMs who are facing ever increasing demands for higher reliability, cost reduction, and increased functionality 
in an ever shrinking physical space. 

COMMERCIAL PRODUCTS 

M-tron's reliability in serving its 
extremely diverse customer base is 
derived from our ability to provide 
the advantages of multiple sourcing 
- combining production in 
Yankton, South Dakota, with that of 
our controlled offshore sources. 
Standard crystals and oscillator 
products are available locally from 
over 125 stocking distributors 
worldwide and also from inven
tories maintained at the factory. 

The Quality of Our Products is Based 
on The Quality of Our People 

ENGINEERED PRODUCTS 

M-tron has been a prime source of 
high performance commercial and 
military components for two 
decades. M-tron's engineering per
sonnal are always accessible to 
customer counterparts with respect 
to applications assistance and non
standard design requirements. 

F ACIt.!T!ES 

M-tron's two Yankton facilities 
house 25,000 square feet of 
manufacturing space. Separate 
isolated lines are devoted to pro
duction of military and high
performance commercial products, 
high volume standard commercial 
products, thick film hybrids, and 
facilities dedicated to pilot produc
tion of customer devices. 

QUAliTY ~SSURANCE SYSTEMS 

Half of M-tron's technical personnel are devoted full 
time to M-tron's comprehensive approach to maintain
ing the highest QA standards. Wherever appropriate, 
production is subject to Statistical Process Control 
(SPC) and lot inspection techniques, with 100% inspec
tion of final product. M~tron maintains conformance to 
all applicable commercial and MIL standards. 

The following QC procedures are invokable by 
customers: Traceability; Group B, C, and D testing; 
Failure analysis; Source inspection; non-destructive 
bond pull; Process documentation; QPL Listings; 
Qualification Environmental screening; and inspection 
by audit teams. M-tron welcomes inspection of our 
facilities and comprehensive audits. 

2300 
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MP-1/JP 
1.8432-12p:G-M+y 
± .005%,125°C ! 
± .005%,~t~ 70°C 
±5 ppm/ x 
7.0 pf max _. 

18 pf std,~rie[ 
25-8000h 
HC-18/U, -4 /U 

MMCC-1,-2 
32.768 kHz 

+ 002% ti5 ~ 
± .003%, . 0jt + 50°C 
± 5 ppm fl n . ar max 
1.7 pf of m x II 
12.5 pf std, !se~ es 
35K ohm max I 
cyl., 3x8, 2x6 mm 

MP-2/JP 

UM-1 
7.0-150 MHz 
per custo ersp+c. 
± .003%, - 0° t + 70°C 
± 10 ppm/ ax 
7.0 pf max 
18 pf std, s~rieSi 
50-120 ohm 

SX2550P 
4.0-24.0 MHz 
± .005%, 25°C 
±.01%, 
±3 ppm 
1.0-5.0 pf 
18 pf std 
50-150 ohm 
8 pin DIP, Surf Mount 

ATS-49 Submin. 
3.5-20.0 MFIz····· 
± .005°Vci·;"'~~d. 
± .005%, OOito 60°C 

± 5 ppm ]1 axtear max 

per custo er spec. 

.140" high HC-43/U 

ATS-1 Submin. 
4.0-24.0 MHz , .... , 
+ .005%, 25°C' 

± .01,%' -10° i'O. j+ 70°C 
± 7 ppm/year " x 

5.0 pf max " 
18 pf std 
40-90 ohm 
cylindrical, 3x9 mm 

Military Crystals 
QPL'd per -e~980 
on a numbe of CR Itype 
crystals. Re uest lit. 
M-tron also <St!ipp!i~ 
other military 

1 Standard calibration, stability and aging specs. Tighter specs available over extended temperature ranges. 

MoTRON HYBRiD CLOCK OSCiLLATOR PRODUCTS 

MTO TTL 
225 kHz-65.0 MHz 
± 1 00 11j5i'i1;\J 0 

+ 1 0 ~. AlVf.iaF=I'i'\liIlP 
4.5 to VDC U 
Metal 1 -Pin DIP 
Enable/Disable 

MHO HCMOS 

Metal 14-Pin DIP 
Enable/Disable, Dual 111 

SX07525PC CMOS 4-PIN SIP TTL 
3.579545-20.0 MHz 4.0-20.0,;MHz-"'·, .. ·. 

MCO CMOS 
3.0-12.0 MHz 
± 100 ,,----=~-::.-oC 

Metal 14-Pin DIP 
Dual output 

MT 1135 DBRG2 
50-19200 Baud 
± .01%, ali outputs 

Fa output 

MZO Zilog 

Metal 14-Pin DIP 

Military Oscillators 

1 Standard stability and aging specs. Tighter specs available over extended commercial and military temperature ranges. 
2 All metal herietic units functionally and pinout compatable with Motorola K1135 series Dual Baud Rate Generators. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

2300 



2300 CRYSTALS, OSCilLATORS, CRYSTAL & PIEZOELECTRIC FilTERS 2300 

crystal oscillators, crystal "ERIE I® 
filters & ceramic resonators 

Ceramic Resonators 
Murata Erie's ceramic resonators derive 
their frequency stability from mechanical 
vibration resulting from a piezoelectric 
effect in the ceramic material. They are par
ticularly useful in applications where tight 
frequency tolerances are not required sucll 
as clock oscillators and audio tone genera
tors. They are extremely reliable and low 
cost. 

Crystal Oscillators 
Murata Erie North America, Inc. manufac
tures a complete line of oscillators ranging 
from digital DIP clock oscillators to high sta
bility, high reliability frequency sources. As 
a majority of our oscillators are custom 
designed, we welcome your inquiries and 
specifications. Write for our complete cata
log. 

Crystal Filters 
Murata Erie North America, Inc. offers 
a complete line of sophisticated, dis
crete crystal filters ranging in frequency 
from 1 KHz to 100 MHz. In addition, we 
specialize in handling custom design 
specifications to fit your demanding ap
plications. These high reliability units 
are rugged and compact, and can be 
designed to meet the environmental re
quirements of M'll-F-18327 in most 
cases. 
We invite your questions and encourage 
you to contact Murata Erie for your spe
cial design requirements. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 

MURATA ERIE NORTH AMERICA 

TYPE CSA TYPE CSB TYPE 
Frequency Range 1.26 to 32 MHz 190 KHz to 1250 

KHz 
Vibration Mode Thickness Area 

Vibration Vibration 
Fundamental Fundamental 

Frequency Tolerance ±0.5% ±O.5% 
Temperature Stability 
(-20°C to +BO°C) ±O.5% ±O.5% 
Time Stability (10 years) ±0.3% ±0.3% 

• Frequency Range: 200 Hz to 600 MHz 
• Size: .5" x .8" x .25" to 2" x 4" X 1" 
• Types: Clock (TTL, ECl, CIMOS or SINE). 

Integral Oven, Temperature Compensated, 
Voltage Controlled (VCO) 

• Stability: From ±100ppm to ±3pp.10B 

• Center Frequency: 1 KHz to 100 MHz 
• Bandwidth: .005% to 10% of Fo 

• Shape Factor: As low as 1.25 to 1 
• Ripple: Generally less than 1 dB 
• Insertion loss: Usually less than 3.0 dB 
• Ultimate Attenuation: Up to 100 dB max 
• Maximum Operating Temperature: ° 

-55°C to +105 C 

Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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I!!!!iD ERiE \® 
MURATA ERIE NORTH AMERICA ceramic filters 

Emitter Bypass Filters TV Sound Filters 
Center SdB Termination 
Fre- Band- Ripple Impedance 

quency width (dB) Selectivity (ohms) 
Model (KHz) (KHz) max. (dB) min. max. 

BFU455K 455 ±2 B - 8 @-9KHz 30 (15) 
(±2KHz) 12@ 

+9KHz 

Ceramic Filters For Digital Communications 
Nominal Stopband 
Center 6dB Allenuatlon 

Frequency Bandwidth (dB) min. Ripple. Selectivity 
Model (KHz) (KHz) min. (10 .... 100KHz) (dB) max. (dB) min. 

SFP450D 450 ±10 27 450 ±7 2 40 @ ±20KHz 
SFP450F 450 ±6 27 450 ±4 1.5 40 @ ±12.5KHz 
SFR450D 450 ±10 25 50 @ ±20KHz 
SFR450F 450 .... 6 25 50 @ ±12.5KHz 
SFG450D 450 -+-10 23 40 @ -+-25KHz 
SFG450F 450 ±6 23 40 @ ±17.5KHz 
SFH450D 450 ±10 35 - 50 @ ±25KHz 
SFH450F 450 ±6 35 50 @ ±17.5KHz 

Ceramic Filters For FM Radios 

Center 3dB 20dB 40dB 
Frequency Bandwidth Bandwidth Bandwidth Ripple 

Model (MHz, .... SOKHz) (KHz) min. (KHz) max. (KHz) max. (dB) max. 
SFE 10.7MA5·Z A:l0.7 (Red) 280 .... 50 650 - 1.0 
SFE 10. 7MS2-Z B:l0.67 (Blue) 230 ±50 570 1.0 
SFE 10.7MSS-Z C:l0.730 (Orange) 180 ±40 520 - 1.0 
SFE 10.7MJ·Z 0:10.640 (Black) 150 ±40 380 - 1.0 
SFT 10.7MS3-Z E:l0.760 (White) 180 ±40 550 0.5 
SFT 10.7MA5-Z 280 .... 50 700 0.5 

Z - Comblnallon of all frequency groups (A thru E) 

Multi-Element For High Selectivity Ladder Filters 
Center 6dB Spurious 

Frequency Bandwidth Bandwidth Response 
Model (KHz) (KHz) min. (KHz) min. (dB) min. 

CFU455B2 455 ±2 ±15 ±30 27 
CFU455E2 455 .... 1.5 .... 7.5 .... 15 27 
CFU455H2 455 .... 1.0 .... 3 .... 9 25 
CFW455B 455 .... 2 .... 15 .... 30 35 
CFW455E 455 -+-2 .... 7.5 .... 15 35 
CFW455H 455 -+-2 .... 3 .... 9 35 
CFM455A 455 ±2 ±17.5 ±30 50 
CFM455E 455 ±2 ±8 ±16 45 
CFM455H 455 ±2 .... 3 ±7.5 45 
CFR455A 455 .... 2 .... 17.5 -+-30 60 
CFR455E 455 .... 2 -+-8 -+-16 55 
CFR455H 455 .... 2 -+-3 -+-7.5 55 
CFS455A 455 .... 2 -+-17.5 .... 30 70 
CFS455E 455 ±2 -+-8 ±15 70 
CFS455H 455 .... 2 .... 3 -+-7.5 70 
, 

ATT N dB: CFU/40, CFW/50, CFM/60, CFR/60. CFS/70 

BFU455K SFESERIES 

'-'m,:~CJiQ'±O~-
L ---f~ "r- 3.5±1).5 1.3±0.1 

- ---'--
1.1+0.' It- --- O.B±O.1 
0.8;0.1---- i ' 

2-10D 2.5±0.2 

~_l_ 6- (2) 
'l.75±0.5 ~ (1) Input 

(3) =~. "'" <= (1) (2}Ground OB---l~V 
(3) Output 1 : Input 

-;;T 2 2: Ground 
Sealll29 5.0±0.2 l.aO.t 4_3±O~k 1 3: Output 

CFU455 CFW455 3.".0/ 

Nominal SdB 20dB Spurious Insertion Input/Output 
Frequency Bandwidth Bandwidth Response Lo.s Impedance 

Model (MHz) (KHz) min. (KHz) max. (dB) min. (dB) max. .(ohms) 
SFE 4.5MBF 4.5 ±60 530KHz 30dB min. 6 1000 

(3.5-4.5MHz) 
20dB min. 

(4.5-5.3MHz) 

GDT 
20IL/Sec. Insertion Input/Output Operating 

Temperature Bandwidth Loss Impedance Withstanding 
(KHz) (dB) min. (ohms) Range Voltage 

- 4 1.5K 
6 2K 
5 2K 
4 1.5K - 20°C to + BOoC 50V DC 

.... 9 7 1.5K 
±6 9 2K 
±B 8 1.5K 
±5 10 2K 

Spurious 
Response Insertion Input/Output Operating 
fB-12Ml\z) Loss Impedance Temperature Withstanding 
(dB) min. (dB) max. (ohms) Range Voltage 

30 6 
40 6 
40 7 330 -20°C to +80oC 50V DC 
38 10 

(9·12 MHz) 50 7.5 
(9·12 MHz) 50 6.0 

Insertion tnput/Output Operating 
Loss Impedance Temperature Withstanding 

(db) max. (ohms) Range Voltage 

4 1500 
6 1500 
6 2000 
4 1500 
6 1500 
6 2000 
3 1000 
5 1500 -20°C to +80oC 50V DC 
6 2000 
4 1000 
6 1500 
7 2000 
4 1500 
6 1500 
7 2000 

SFRISFH450 SFESERIES SFT 10.7 SERIES 

2.92.92.6 

4.3±O,3~~1-
5-1.0D. =ft::=;.o' 

1 . Input 
234:Ground 

~nil '~~PUI 

COlor 
cod, 

1.3±1),1 

1.'±0.1 
0.6±0.1 

2.5 2.5' 
0.3±0.' ~ 
-----1...(= CD =) 3.0±1.0 

T (3) (2) (1)--r 

(1) : Input 
(2): Ground 
(3): Output 

i2.1 2,1 
±0.2 ±0.2 

~-.-l O.3±O.1 ~ J.O±O.1 

I 
(1): Input 
(2):Ground 
(3): Output 

I"-ao-l r-70~ 1----" 0-1 -I 70 r- CFM455 CFR455 CFS455 

n .. JJJ., nTQ ... 'g t="~-L, nt-~ r-nt-~ 1'n -_. ~nr--';-~6'~+~6 ~H lin ~n DssR~ R, 1--_ ... ~R_F_V_OI!....,m~T 
lJ. it 3-100 ~ " 00M 12 --T- 40 ~,. ---T rv R, 

43 ,TI43 JHHJ .1!U'" 6Fi~4",;';,;0"=,",,,,_::± ____ ,- _ _ 

1.2-1 \-1-2.7 2.7~2 1.2 2.92.9 2.6 2.92,9 

I!!!!iD ERiE r 
Rg + R, = R2 '" Input & Output Impedance 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

~ .. ~~~V~~~~~~~U~~~;, CA. 95014-2210 
® 408/255-0831' TELEX: 352057 • FAX: 408/725-0369 

NDK'S QUARTZ CRYSTALS. 
A VITAL PART OF OUR EVERYDAY LIVES. 

NDK® is one of the few manufacturers that grows 
its own synthetic quartz, taking full responsibility 
throughout manufacturing, right up to the finished 
product. Production from the ground up is 
NDK's® strength. 

For 39 years NDK® has maintained high 
standards of quality and reliability world wide to 
large corporate customers. NDK® produces 250 
million crystal products per year! 

MANUFACTURING 

• Application Specific Crystals 
• Microprocessor Crystals 
• (CCO) Crystal Clock Oscillators 
• (PXO) Packaged Crystal Oscillators 
• (VCXO) Voltage Controlled Oscillators 
• (TCXO) Temperature Controlled Oscillators 
• (OCXO) Oven Controlled Oscillators 
• Monolithic Crystal Filters 

APPLICATION SPECIFIC CRYSTALS 
With our frequency ability of 2 KHz to 250 MHz and 
the best quality record in the industry you can be 
confident of our ability to help you with your 
designing, prototyping and manufacturing. 
Please call us at 800-NDK-XTAl. 

MICROPROCESSOR CRYSTALS 
NDK® manufactures a full line of standard 
frequency microprocessor crystals. 

MONOLITHIC CRYSTAL FILTERS 
The popular 10.7 MHz/21.4 MHz monolithic crystal 
filters with a variety of specifications, 45 MHz, 
70 MHz and 90 MHz are available. Extended 
operating temperature from -40°C to +80°C is 
available upon request. 

DIFFERENT BUT THE SAME 
NDK's® small yet powerful AT-51 miniature 
AT-cut strip type crystal unit is less than half the 
size but holds the same footprint. This means you 
have space economy without having to redesign 
your board or absorb an extra expense. Plus, the 
general purpose AT-51 has a wide frequency 
range, a higher resistance to shock and vibration, 
and can be used to replace the HC 49/U type. 

CUSTOM AT-51 CRYSTALS 
NDK® can supply custom quartz crystals in addition 
to the standard range of crystals to meet your 
specific requirements. Most alterations in the 
specifications are available upon request. All that 
is required is the following information below when 
ordering and mail to NDK AI\~f:RICA, INC. 

SPECIFICATIONS 
Frequency Range: 3.579545 MHz: 20.000 MHz 
Frequency Tolerance: ±20 ppm @ 25°C 
Operating Temperature Range: -1Q°C to 60°C 
Freq. Stability in Operating Temp. Range: 

±30 ppm, over -1Q°C to 60°C 
Aging: 5 ppm/Year 
Vibration: MIL~STD-202E, Method 204C, 

Condition 0 
Shock: 1500G 0.5 MSEC Half sine wave, 3 Times in 

each of 3 Planes 
Solderability: MIL-STD-202E, Method 208C, 230°C, 

5°C, Immerse 5 Sec. 
Drive Level: 50 /LW typical 

PACKAGE Dimensions 

_ (11 .. 05mm) _ I 
max. t 

r--.... 
0.43mm +0.05 

~ -0.20 

---t 4.BBmm 
±0.20 

5.0Bmm 
max. 

T 
(20.0mm) 

~~[ 
I-

Technical Applications call: 804/846-7341 • Fax: 804/846-3299 
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2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

~. &i ~~~EV~E~~~L~~~U!~~~, CA 95014-2210 
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CRYSTAL CLOCK OSCILLATOR TO-1100 SERIES 

Announcing the total cost saver for your computer 
manufacturing requirements. 

NDK®, the professional on quality crystal oscillators and 
mass-production technology now presents the most 
economical, reliable and convenient clock idea in the computer 
and other industries. NDK® Crystal Clock Oscillators put you 
a step ahead of your competition by assuring cost savings, 
easy PC board interface, optimum electronic performance, 
and resistance against tough environments. 

Advantages 

Cost Savings 
1. Simplifies material research and design process. 
2. Reduces direct and indirect cost of assembling crystal 

clock oscillator block with discrete components. 
3. Simplifies trouble shooting and reduces risk of accidents. 

P.C. Board Interface 
1. Terminal pins will fit DUAL IN LINE 14 Pin socket. 
2. Solder dipped pins facilitate soldering 
3. Low Profile. 
4. Glass-Stand-Off is positioned away from dual in line pin 

holes and provides insulation between P.C. board and case, 
thus offering further freedom in double sided P.C. board 
applications. 

Performance 
1. Transistor-drive oscillation offers a distinct advantage in 

start-up time over gate-drive oscillation. 
2. Full range of frequencies from 1 MHz to 100 MHz and 

250 KHz to 999 KHz available upon request. 
3. Out-put signal compatible with TTL. 
4. Variety of frequency stabilities available. 

Tough Environmental Resistance 
1. Resistance-welded metal package withstands high 

temperature and humidity. 
2. Standard operating temperature = OOC to + 70°C. 

(-40°C to + 80°C available upon request - TD1158C) 

Quality vs. Cost 
1. Our mass-production process assures uniformity of quality 

and lower costs. 

Specifications 
Outline 
Outline dimensions, pin connections and marking information 
are as per Fig. 1. 

Model Name 

Nominal Frequency 

Lot Code 

T030BC~TD1100~ 
. -----j-, MHz I L _____ .J 

• [~~-J NDK® JAPAN 

19.00 max. 
.748 max. 

~ ~ f-----"-;;~~;;:,207°:O-::::::::X:"x-----I 
fiti 
~~ 

Dimensions in mm 
;n 

Operating Conditions 
• Input Voltage: +5V DC ±5% 
• Input Current: 50 mA MAX. (less than 40 MHz) 

60 mA MAX. (more than 40 MHz) 
• Operating Temperature: OOC to 70°C 
Frequency Characteristics 
• Frequency Range 

1 MHz to 100 MHz 
(250 KHz to 999 KHz is available upon request) 

• Frequency Stability 
Standard ±100 ppm (optional ±50 ppm) 
(Inclusive of calibration tolerance, operating temperature 
range, input volt change, load change, aging, shock 
and vibration). 

Output Characteristics 
• Output Voltage (TTL Level) 

VLO: +OAV MAX. (less than 40 MHz) 
VLO: +0.5V MAX. (more than 40 MHz) 
VH,: +2AV MIN. 

• Output Wave Form (square wave) 

VH , ~ ~ +2.4 vee 

Veo 
__ J 

t 

• Duty Cycle 

\ / 

T 

+1.4 vee 

+0.4 VDC 

OVDC 

40% to 60% at 1AV DC Level where duty cycle is determined 
by following formula. t 

Duty Cycle = - X 100% 
• Rise (Tr) and Fall (Tf) Times T 

1 MHz to 7.999 MHz 15 ns MAX. 
8 MHz to 20.999 MHz 10 ns MAX. 

21 MHz to 29.999 MHz 7 ns MAX. 
30 MHz to 70.000 MHz 5 ns MAX. 

• Output Load 
1 to 10 TTL Gates 

Test Circuit 

Cf: 0.047 .u.F 
Cl: 15 pF (including input 

capacitance of 
oscilloscope 

D1 ..... 0 4 : 18953 or 
equivalent 

Rf: 4.1 KO 
RL: 3900 (equiv. to Fanout 10) 1=16 rnA TTL 

B20U (equiv. to Fanout 5) 1=10 rnA TTL 
4 KO (equ~v. to Fanout 1) 1 = 1.6 rnA TTl 

Environmental Characteristics 
• Vibration 

10Hz to 2000 Hz, 1.5 mm amplitude, sweep time 20 minutes 
for two hours each of three planes. 

• Shock 
1000G, 0.5 ms, half sine for one time each of three planes. 

• Humidity 
95% relative humidity at +600 C for 250 hours. 

• Temperature 
±50 ppm max. change after -40°C to +800 C for 30 minutes 
100 cycles. 

Mechanical Characteristics 
• Leakage 

Mass spectrometer, Leak rate, less than 3 x 10-' atom. 
cc/sec of helium. 

• Solderability 
Solder-dipped pins up to 0.5 mm from height of stand-off. 

• Resistance to Soldering Heat 
MIL-STD-202, Method 210, Condition B 

• Leads Bend 
Will withstand max. bend of 90° reference to base for 
three bends. 

Technical Applications call: 804/846-7341 • Fax: 804/846-3299 
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PACKAGED CRYSTAL OSCILLATORS (PXO) 
Power Dimen-

Model Spec. Code Freq. Range Freq. Stability vs. O'per. Temp. Supply Output (Load) sion Application 

TA302A NSA0061A 6-170 MHz ±1 Oxl 0-'1 -1 0_50oC +9VDC 0.3 Vr.m.s. Fig. S6 Mobile radio 
NSA0061B 6-1S0 MHz ±Sxl 0-'1 -1 D-SOoC 8 inA (SOOQ: less than 20 MHz) 
NSA0061C 6-170 MHz +1 Sxl 0-'1 10-S0oC (100Q: not less than 20 MHz) 

TA403B NSA0161A 100-220 MHz +IDxlD-'I-ID-SOoC 0.1 Vr.m.s. (SOQ) Fig. 37 
TA606C NSA0064A 55-260 MHz +20xl0-'1 10-S0oC 18 VDC +7dBm ±1 dB Fig. 38 Micro wave satellite 

NSADD64B SS-170 MHz +10xl0-'/ 10-SDoC 40 mA· (SOn) 
NSA0064C SS-IS0 MHz +SxlD-'/ . 10-50oC 

TAS03A NSA0091A 1 Hz-l MHz ±Sxl D·' 10-SOoC +SVDC STD. TTL, Fan Out 10 Fig. 39 Standard oscillator in 
NSA0091B +1 Oxl 0-' 10-SOoC 60 mA measuring equipment 

TA4D2A NSA0089F 1 MHzorl0MHz ±0.Sxl0-'/l0-40oC +5 VDC STD. TTL, Fan Out 2 Fig. 40 Standard oscillator in 
NSA0089G +1 xl 0-' ID_5DoC 4S mA measuring equipment 

TD307B NSA01S8A 4-20 MHz ±Sxl 0-' 10-SOoC +5VDC STD. TTL, Fan Out 2 Fig. 41 Standard oscillator in 
NSA01S8B ±1 Oxl 0-' 10-SDoC 20 mA measuring equipment 
NSA01S8C +20xl0-'/0-5DoC 

TA314A NSA0171B 12.8 MHz ±3xl0-'1 10_60oC +SVDC 2 Vp-p Fig. 42 Personal radio 
or 14.S MHz IS mA (10 kn) 

Table 12. 

VOLTAGE CONTROLLED CRYSTAL OSCILLATORS (VCXO) 
Freq. Control Sensitivity Freq. Stability vs. Power Dimen-

Model Spec. Code Freq. Range (Voltage Control) Oper. Temp. Supply Output (Load) sian Application 

TC406E NSA0137A 8- 20 MHz ±2DOOxl0-' ±30xl0-'/0-50oC +12 VDC ±O.SV o dBm ±2 dB Fig. 43 Mobile radios 
(0+2V) 20 mA max. (SOn) 

TA402C NSA0129A 10- 20 MHz ±200xl0" ±ISxl0-'/0-SOoC +12 VDC ±0.2SV o dBm ±2 dB Fig. 44 Measuring 
(0+3V) 10 mA max. (SOn) devices 

TA408A NSA0138A SO-12S MHz ±30xl0-' ±10xl0-'10-SOoC +12 VDC ±0.2SV o dBm ±2 dB Fig.4S 
(2.S ±2V) IS mA max. (SOn) 

Table 13. 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS (TCXO) 
Dimen· 

Model Spec. Code Freq. Range Freq. Stability vs. Oper. Te,mp. Supply Voltage Output (Load) sian Application 

TC408B NSA0117A 5-22 MHz ±lxl0-'/-10-S0oC +12 VDC 10 mA o dBm (SOQ) Fig. 46 Standard oscillator in 
NSA0117B ±0.Sxl0-'/-10-S0oC measuring equipment 

TC4Q6E NSA0118A 22-60 MHz ±lxl0-'/ 10-S0oC +12 VDC 10 mA o dBm (50Q) Fig. 43 
NSA0118B +0.Sxl0-'/ 10-S0oC 

TCS01CA NSA0112A S MHz +lxl0-'/ 40-7SoC +12 VDC 15 mA 1 Vr.m.s (1 kQ) Fig. 47 
TC402A NSA0134A 10 MHz +lxl0-'/ 10 60°C +S VDC 20 mA STD. TTL, Fan out 2 Fig. 40 
TC310A NSA0164A 12.8 MHz +lxl0-'/ 20_60oC +8 VDC 7 mA 1 Vp_p (1 kQ) Fig. 48 Mobile radio 

NSA0164B or 14.S MHz +2xl0-'/ 20_60oC 
TC311A NSA016SA 10-70 MHz ±Sxl0-'/ 30-60oC +5VDC3mA 10 dBm (SOn) Fig. 49 

NSA0165B +3xl0-'/ 20_60oC 
TC312A NSA0166A 10-2S MHz ±5xl0-'/ 30_60oC +S VDC 10 mA STD. TTL, Fan out 2 Fig. SO 

NSA0166B +3xl0-'/ 20_60oC 
TC313A NSA0167A 10-70 MHz ±Sxl0-" 30-60oC +S VDC 10 mA o dBm (50Q) Fig. 51 

NSA0167C +3xl0-'/ 20_60oC 
TC31<lA NSA0168A 12.8 MHz ±3xl0-'/ 20_60oC +5 VDC 15 mA 2 Vp-p (1 kn) Fig.42 MCA 

or 14.S MHz 

Table 14. 

OVEN CONTROLLED CRYSTAL OSCILLATORS (OCXO) 
Dimen-

Model Spec. Code Freq. Range Aging Rate Freq. Stability vs. Oper. Temp. Power Supply Output (Load) sion Application 

TH413B NSA0148A S MHz ±2xl0-'/day +Sxl 0-71 -1 0_60oC +12 VDC STD. TTL, Fig. S2 
NSA0148B ±5xl 0-'1 -1 0_60oC 4W (rising) Fan out 2 
NSA0148C +5xl0-'/day 

TH413A NSA0141A 10 MHz ±2xl0-'/day +lxl0-71 10_60oC 1 Vr.m.s 
NSA0141B ±5xl0-'1 10_60oC (1 kn) 
NSA0141C +Sxl0-'/day Standard 

TH511A NSA014DA 5 MHz· ±2xl0-'/day +lxl0-7 I 10-60oC STD. TTL, Fig. S3 oscillator in 
NSA0140B or 10 tVlHz ±5xl0-'/ 10-60oC Fan out2 measuring 
NSA0140C ±5xl0-'/day equipment 

TSS21B28 NSA0102C 1 MHz ±2xl0-'/day ±3xl0-'/ 10-60oC +12 VDC AC couple square Fig. 54 
TS521B59 NSA0102E ±Sxl0-'/day ±ISxl0-'1 10_60oC 5W (rising) wave (2.S Vp-p) 
TS521B29 NSAD102F ±2xl0-'/day ±10xl0-'/ 10_60oC or STD. TTL, Fan 

out 2 
TS61SA50 NSA0092H 5 MHz ±5xl0·1O/day ±3.5xl0-'/ 10_60oC +24 VDC 1 Vr.m.s (SOn) Fig. 5S 

7W (rising) 
TH619A NSA01S1A 10 MHz ±Sxl0- 1O/day ±2xl0-'/0-SOoC +24 VDC 0-2 dBm (SOn) Fig, S6 

8.SW (rising) 
TH61SA NSA0142A 10-30 MHz +Sxl 0-'1 day ±3xl0-'/0-SOoC IS VDC 10-12 dBm (SOn) Fig. 57 

NSA0142B 30-55 MHz ±1 ,,10-'/day lOW (rising) 

Upon placing orders, please specify the model, spec. code and frequency. Table IS. 

Technical Applications call: 804/846-7341 • Fax: 804/846-3299 
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DIMENSIONS 
TA302A 

w 
~ ~Pi" 
~ 

Connection 
, 0 +: +DC +-, ~. ~'6 'i,'~,'~", 

15 ±o., Fig. 38 

TD3078 

-rnn~ 
~~ 

.'I~~! ,o~ ~5 ~I~ 

~
! ··'Pi' 

Connection 
N<? 1. N.C. 

+ "'_0 7. GND 
.....\+1 8. Output 

14. +5 VDC 

.'L4 -''' 

".24 ±O.3 Fig. 41 

TA408A 

TC312A 

,J1U 
E +DC 

TS5218281 tID TS521829. 
TSL218591 :'. ~ 

50 

TA4038 

~ 
~ 
ITlI 
~Pi' 

Connection 

E ~ ~;:~~PUI 
+- + '" E: DC (Case) 

others: NC 

Fig. 37 

TA314A TC314A 

TA606C 

TC406E 

ill g 
.. 
Out +oc E 

1 ~ 

TAS03A 

o VC(NS137A) 

E(NS137A).~~j......;;tt:':r--

Fig. 48 

Fig. 50 

Fig. 42 

TC501CA 

8· l,l -i- ~ 

I--- 50 2.6 

Fig. 47 

TC313A 

Fig. 51 

TS615A50 I~ffi 

lddJ 

Pin 

'c'& .............. ,.....,.!~, ~:o~~~~t~~;ul 
3. N.C 
4. Output (H) 

~ 5. Output (C) 

H~,,* tI ~: ::gg 
W 8. VC 

'~_=---'-L--' 

Fig. 55 

Fig. 43 

TC310A 

TH619A 

Sill 
~~ co' • <D 

2 MliO 

Fig. 48 

Pin 
Connection 
1. +DC 
2. Output 
3. N.C. 
4. N.C 
5. E (Case Earth) 

Fig. 52 

Pin 
Connection 

':n"""'nf'--.;~J- 1. Earth 
.... 2. DC Output 

Octal Base 3. N.C. 

~ 
l.: g~i~~~~~1 

• It:! 6. Earth 

.. : ti ~. j"cDC 

~ 

36 ±o., Fig. 56 
-- - -

TA402A 

TC311A 

TAS11A 

TH61SA 

Technical Applications call: 804/846-7341 • Fax: 804/846-3299 
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Fig. 40 

Fig. 49 
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Connection 
1. +OC 
2. Output 
3. N.C. 

U') 4. N.C. 
ei 5. E (Case Earth) 
fI 
g 

Fig. 53 

Fig. 57 
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COMPACT CRYSTAL CLOCK OSCILLATOR-1300 SERIES 
NDK announces the development of a small size 
C-MOS oscillator to meet a variety of applications. 

Features 
Small sized package 
(half size of the conventional) 

L13.2 x W13.2 x H5.0 mm 8 pin DIP 

Conventional type 
L21.0 x W13.2 x H5.0 mm 14 pin DIP 

Package is highly reliable and metal-sealed. 
• Hermetically sealed 
• Case grounding provided 
• Stand off provided 
• Countermeasures against EMI ... 

Metal-sealed and case grounded 

C-MOS is used as an active element, and also 
the characteristics have been improved. 
• Low power consumption 
• Quicker rise and fall time 

5,7 and 10 ITS available 
• Sufficient fan out 

TTL 2 gates or 5 gates 

Newly designed construction are withstand against drop 
& shock. 
• Actual evaluation tests have verified sufficient resistivity 

against three natural drops onto a hard wooden board from 
the height of 75 cm. Resistivity against three natural drops 
from the height of 50 cm is one of guaranteed item. 
(Conventional models are resistant against 1000G or natural 
drop from the height of 30 cm.) 

Widened frequency range of 28 KHz to 70 MHz in terms 
of both C-MOS/TTL levels. 
(Conventional models frequency coverage is 4 to 20 MHz.) 

Specification comparison 

Specifications 

Output 

Duty cycle (%) 

Fan out 

Option 

Features 

1320 
(1321-1329) 

• Covers low frequencies 
• Low current consumption 
• Fan out TTL2 
• Dual outputs available 

for the 1329 

A wide range of models are available for optimum oscillator 
selection. (Categorization by output leveL) 
• TTL/C-MOS compatible type: 1320, 1350 Series 
• C-MOS compatible type: 1330 Series 
• TTL compatible type: 1340 Series 

Characteristics 
Within a range of 3 to 25 MHz the following items are selectable: 
• Electric current consumption 
• Rise and fall time 
• Output load (Fan out number) 
With any series. either one of frequency stability ratios: 
±50, ±100 ppm is selectable. 

Optional features 
Any Series has an optional standby function. 
Model 1329 has an optional dual-output function. (However, in 
this case, the standby function is not available.) 

Design Guide 

Absolute max. rating 
Source voltage (Voo): -0.5 to +7.0 VDC 
Storage temperature range: -55 to +125°C 

Operating conditions 
Source voltage (Voo): +5 VDC ±0.5V 
Operating temperature range: Subject to specs. 

Tr/Tf measuring conditions 
TTL compatible 
Value between VoL MAX & VoH MIN ... 
Fig. 1 & Fig. 3 Refer to the measuring load conditions. 

TTL/C-MOS compatible 
Difference between 0.1 x Voo and 0.9 x Voo ... 
Fig. 2 & Fig. 4 Refer to the measuring load conditions. 

1330 
(1330-1339) 

1340 
(1340-1349) 

• Covers high frequencies 
• Fast rise & fall time 
• Max. fan out: TTL5 

1350 
(1351-1359) 

• Fast Tr/Tf: 7 ns 

• Max. fan out: 

Technical Applications call: 804/846·7341 • Fax: 804/846·3299 

A·1436 For manufacturers' sales offices. see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

~ ~~~VE~~~~~~~U!~~;. CA 95014-2210 
<Ii> 408/255-0831' TELEX: 352057 • FAX: 408/725-0369 

COMPACT CRYSTAL CLOCK OSCILLATOR -1300 SERIES 
Measuring Load Condition 

MEASURING 
POINT Voo 

OSC OUT 

FIG. 1 

1.4 VDC 

MEASURING 
POINT 

OSCO~ ~ 

rCl 

FIG.2 

I I 

---:---:- Tr 
I I 

L LEVEL 
----------- 0 VDC 

FIG. 3 

I I 

Outline Drawings - 1300 Series 

I In 5.0MAX 

~=-:;:=~==. _:=:=\'\==--+t' (0.197 MAX) 
0.45 - I\~ T -I 4.0 MIN 

(0.018) ~ : (0.157 MIN) 

" t ... 

7.52±0.3 
(0.300 ±0.012) 

I" I • i r-\1 I \ 14\ 

Tf~ 
I I 

I 

13.2 MAX -~:;,. -t::'ffi": I --, __ '-"_ . '-" 7.62 ±0.3 
(0.520 MAX) -;- I (0.300 ±0.012) 

I ,...., I 
-8--0 --8--90% Voo DC 

10% Voo DC 
-- ---- L LEVEL 

---------- 0 VDC 

FIG. 4 

I TTL = 5 LSTTL 

TTL CL Rl 

1 15 pF kO 
2 15 pF 2 kO 

5 15 pF 8000 

10 15 pF 4000 

Nole CL: includes the stray capacitance of measuring system. 

Operating Temperature Range 
and Frequency Stability 
• Anyone of A to R in the table is selectable. 

Specify the symbol for ordering. 

~~ stability 
Operating 
Temperature Range ±50 ±100 I 

-' -r I .~ I 5. \ 

13.2 MAX 
(0.520 MAX) 

Unit = mm () = inch 
Conversion to inch is subject to 1 mm = 0.03937 

PIN Connection 

#1 NC or standby or output 
(divided frequency for dual output) 

#4 GND (CASE) 

#5 Output (original oscillation frequency) 

#8 +SVDC 

Option Standby function and dual-output function 
• One of 0, 1, 2 in the table is selectable . 

Specify the number for ordering. 

~:: Option 0 1 2 

2300 

0- +70oC A B Standby function Unavailable Available Unavailable 
-10 _ +70°C - G Dual-output function Unavailable Unavailable Available 

-20 _ +70oC - M Applicable type All types All types Only for 1329 

Technical Applications call: 804/846-7341 • Fax: 804/846-3299 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1437 



CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TECHNICAL CERAMICS 
HOI( SPARK PLUGS tU.S.A.I, INC. 
99 Morris Ave., Springfield, NJ 07081 
Phone: (201) 376-6070 
1701 North Greenville Ave., #205 Richardson, TX 75081, 
Phone: (214) 235-8332. TELEX: 170547UT 

NTI< PIEZO CERAMIC FILTERS 
FOR COMMUNICATIONS 

PLASTIC CASE FILTER METAL CASE FILTER 
Attn. 

-40dB (455 In, 
Ilem Cen· -6dB BW ±lOO) I.L. Out. 

Dimensions ler BW Max. Min. Max. Imp. 
Unit: mm Model Freq. (KHz) (KHz) (dB) (dB) (K!l) 

Item 

~.A... LF-B4 455 4 15 25 9 2 

LF-B6 455 6 lB 25 B 2 

LF-BB 455 8 21 25 7 2 

LF-Bl0 455 10 23 25 6 2 

LF-BI2 455 12 26 25 6 2 
LF-B15 455 15 30 25 6 2 

0.8 2.7 LF-B20 455 20 40 25 5 2 

2)' T LF-B25 455 25 50 25 5 2 
3) (1) 4.3 

LF-B4S 455 4 15 35 7 2 (I) Input 
(2) Ground LF-B6S 455 6 18 35 6 2 
(3) Output LF-B8S 455 8 21 35 6 2 

Attn. 
-5DdB (455 In, 

Item Cen· -6dB BW ±IDD) I.L. Out. 
Dimensions ter BW Max. Min. Max. Imp. 
Unit: mm Model Freq. (KHz) (KHz) (dB) (dB) (KIl) 

LF-H4 455 4 15 40 8 2 

'\'» 11.0 LF-H6 455 6 18 40 6 2 

LF-H8 455 B 21 40 6 2 
LF-H12 455 12 24 35 6 2 

= .,; LF-HI5 455 15 30 35 6 1.5 

LF-H1B 455 lB 36 35 6 1.5 

LF-H4S 455 4 14 45 9 2 
0 LF-H6S 455 6 16 45 B 2 ..; 

LF-HBS 455 B 19 45 7 2 

b (4j"$ 
LF-HI2S 455 12 24 40 6 2 

1(2) (3) (5) ~ LF·HI5S 455 15 30 40 6 1.5 
~>----

~ - 0.9 LF-H1BS 455 18 36 40 6 1.5 
1.0 .., -"""-- - ..... @60dB 

2.9 2.6 2.9 LF-K9 400 9 lB 60 5 1.5 
(I) Input @60d8 
(2) Ground LF-KI2 400 12 24 60 5 1.5 

(3) Ground 
LF-KI4A 455 14 

@70dB 
25 50 6 1.5 

(4) Output 
@60dB 

(5) Ground LF-KI5 400 15 30 60 5 1.5 

LOW GROUP DELAY FILTERS 
Attn. 
(455 In. 

-3dB -60dB ±100) G.D. I.L. Out. 
Item Center BW BW Min. (I"see.) Max. Imp. 

Dimension Model Freq. (KHz) (KHz) (dB) Max. (dB) (KIl) 

Same as CLF-G6 455 6 20 60 35 20 1.5 

CLF-D ClF-GI6 455 16 40 60 20 10 1.5 

2300 

Type CLF-G28 455 28 70 
ClF-G36 455 36 90 

60 15 
60 10 

10 
10 

1.5 
1.5 

455 KHz Ceramic Discriminators (PIN 0455) and MHz Filters 
(10.7 MHz, etc.) are also available. 

APPLICATIONS FEATURES 

• Cordless Telephones • Compact Size 
• Radios • High Performance 
• Transceivers • Low Insertion Loss 

A·1438 For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

Tap the National Resource SM 

(800) 854 - 2451 
You get fast delivery because we planned ahead for your order. 

Don't delay. Call us today. Check our extensive inventory 
of passive components for off-the-shelf delivery. 

_______________ TM 

ELECTRONICS 
CORPORATION 

11731 Markon Drive, Garden Grove, California 92641 

Los Angeles Northern California Colorado FAX 

2300 

Orange County 

(714) 892-7749 (213) 598-9611 (408) 922-0500 (303) 799-0600 (714) 898-6769 

The National ResourcesM for Passive Components 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1439 



• Crystal controlled thick film hybrid oscillators (XO's) 
• Baud rate generators and microprocessor drivers 
• MIL-0-5531 0/09/14/16 

DIP 
TTL, CMOS, ECl 
& SIN EWAVE 
4-PIN, 14-PIN 
. 8" x .5" x .2" 

Connection 
Pin TTL, CMOS, SINE ECl 

7 Gnd 
8 Out 
14 Vee 
Rest NCIITP 

LCC 
TTl,CMOS 
.480" x .480" x .085" 

-5.2V 
Out 
Gnd 

40 Leads Surface Mount 
.650" x .650" x .085" 
44 Leads Surface Mount 

480 
4,10 
31,37 
39 
Rest 

OSCILLATEK 
57893 2351 1 
50 000 OOOMHz 

cannonanno I 

650 Conn. 
6,12 Vee 
34,40 Gnd 
42 Out 
Rest NCIITP 

TOS 
TTl,CMOS 
TOS: 

Dia = .39" Max 
H = .30" Max. 
Pins = .50" Min. 

Pin Conn. 
4 Gnd 
5 Out 
8 Vee 

Rest NC/ITP 

M1100 Series 
TTL, ECl, CMOS 
.8" x .5" x .2" 
Standard Commercial 
Series 

. 215. .200 (5.080 """-;f=t-.,-
~- -t-I . .18 

.020 ----. 
MAX. .600 

.300 

GLASS STAND OFFS (OPTIONAL) 

Connection 
Pin TTL, CMOS, SINE ECl 
1 N/C NIC 
7 Gnd -5.2V 
8 Out Out 
14 Vee Gnd 

• Temperature compensated crystal oscillators (TCXO's) 
• Custom designed oscillators to meet your specifications 
• Standard are available from stock 

T08 
TTL,CMOS 
T08: 
Dia = .565"M 
H = .350" Max . 
Pins = .50" Min. 

Pin Conn. 
4 Gnd 
5 Out 
8 Vee 

Rest NC/ITP 

X101 
TTL, ECl, CMOS 
" SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

~
-/ll 

+ .1 
I . I. 

,D~l . MAX. + 
~

2 
$- -$ 

1.015 -I 
MAX. 4 

Pin Connection 

1 Gnd, Case 
2- Gnd 
3 Supply 
4 Output 

FLAT PACKAGE 
TTl,CMOS 
.625" x .625" x .150" 
20 Pins 

Pin Conn. 
10 Vee 
11 Out 
20 Gnd 

Rest NC/ITP 

X114 
TTL, ECl, CMOS 
"SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = p.e.B. Type 
Seal = Solder 

rrn 
111 2 3 

1.425 

M~AX' 5 4 

(1) $-
• 1.081 -I 

MAX. ~ 
Pin Connection 

It NC 
2t Ne 
3 Supply 
4 Output 
5 Case, Ground 

• Pin 2 serves as VCO input or connection for an external potentiometer where external frequency adjust is required. 
t Pins 1 and 2 serve as VCO inputs or connections for an external potentiometer where ext,;rnal frequency'adjust is required. 

A-1440 For manufacturers' sales offices,set:! yellow pages EEM 1988 



X121 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = p.e.B. Type 
Seal = Solder 

(0 l} 
I T 
r 2.oa -1 

I @4 ~~ 
1.00 3@ 
L ____ --' 

Pin Connection 

I Output 
2 Supply 
3 Gnd 
4 Gnd 

X202 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = p.e.B. Type 
Seal = Solder 

~
~ 

.75 

I I I I~ 

.h + 4 2.00 

~ ;'J T 
CJ;.~~ 
Pin Function 

I RF output 
2 Supply 
3· Supply common 
4 Case 
5· RF return 

• Internally connected 

EEM 1988 

X151 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

·rr 4>- ) 
ITTTI 

~---I..p~1 
2 1 

1.531 + 
M~AX' 3 4 • • 

1.531-1 

MAX.--1 

Pin Function 

1 Common, case gnd 
2 Supply 
3 Output 

4* NC or electronic 
frequency adjust 

X205 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = p.e.B. Type 
Seal = Solder 

Pin Funcllon 

1 Common, case 
2 Supply 
3 Out 
4 Common, case 

X154 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = P.C.B. Type 
Seal = Solder 

1±~g3 r $ ) 
.."U----.r'---J 

r-.l.50 04 
:: _.03 

L 30 

~ :l;.~~--j 
Pin Connection 

1 Gnd 
2 Case 
3 Supply 
4 Output 

DIP-TCXO 
TTL, ECl, CMOS 
& SINEWAVE Outputs 
Size = .8/1 x .5/1 j( .375/1, 
4 Pin DIP 
Weight = <1.5 oz. 
Mounting = p.e.B. 
Seal = Resistance 
(hermetic) 

R i"" 
.200 MIN . 
.J

,.....--------"--, 
0 T - ,-, 7 '-' '-' .300 

14 
,', ,-, 

8 ~ '-' 

I- .600 NOM ...., 

Connection 
Pin TTL, CMOS, SINE ECl 

7 Gnd/case gnd -5.2V 
8 Out Out 
14 Veo Gnd 
I Freq. Adj/Mod (Opt.) 

X201 
TTL, ECL, CMOS 
& SINEWAVE Outputs 
Weight = <2 oz. 
Mounting = p.e.B. Type 
Seal = Solder 

( ~ )~ 
...... 'fr'~-----.;'fr' ...... 

-$ 
4 

-@
I 

2.00 

3 2 J ~ @ 

C2,00--J 

Pin Connection 
I Supply 
2 Comm. (Gnd) 
3 NC 
4 Output 

DIP-VCXO 
TTL Output 
Size = .8/1 x .5/1 X .265/1 
4 Pin DIP 
Weight = <1.5 oz. 
Mounting = p.e.B. Type 
Seal = Resistance weld 
(hermetic) 

R ·2SrAX 
.. 

,200 MIN. 
~ 

i-- .600 NOM.....j 

Pin Connecllon 

7 Gnd 
a Out 
14 Vee 
1 V cont. 

* With electronic frequency adjust option, frequency control voltage is applied from Pin 4 to Pin I . 

For manufacturers' sales offices, see vellow pages A·1441 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

• OVenQlle 
Ovenaire has the capabilities, experience and production tech
niques to meet the most exacting crystal oscillator require
ments - from State-Of-The-Art Precision Crystal Oscillators 
to high volume, low cost TCXO's. 
The following tables list condensed specifications on regular 
production models. For additional information on these and 
other crystal osci lIators, call the Ovenaire factory. 

PRECISION AND OVENIZED 
CRYSTAL OSCILLATORS 

MadelSerie. 
OSC46-IA 
OSC46-2A 
OSC49-3 
DSC49-5 

OSC58-1 

OSC74 

OSC75 
OSC78-12 

OSC94 

Medii Series 
OsCl1-3 
OSCl1-5 
OSCl1-7A 
OSCl1-7B 
OSC29-32 
OSC29-1 
OSC29-2 
OSC32-1 
OSC44-1 

OSC44-2 

OSC44-3 

OSC44-4 

OSC45 

OSC55 
OSC70 
OSC73-1 
OSC73-2 
OSC73-3 
OSC83 
OSC85-1-1 

OSC85-6-1 

ModeISe,I •• 
OSC51 
OSC52 
OSC69-2 
OSC69-3 

A·1442 

OSC94 SERIES OSC8S-1 SERIES OSC49 SERIES 

PRECISION CRYSTAL OSCILLATORS 
Frequenc, MHz AcinI Pawer @ 2S·C Suppl, Voltage Output Max. Size mm Amblt.t R.nll 

I 2xIO-8/WK 2_2 watts +25VDC Sine 75x75x93 10°C to + 60°C 
I 2xIO·8/WK 2.2 Watts +30VDC Sine 75x75x93 looC to + 60°C 

3 or 10 IxIO-8/WK 2.2 Watts +28VDC Sine 41x114x53 15°C to + 60°C 
to 4xl0·'/WK 2_2 Watts +20VDC Optional (A) 51151x54 OOC to +60oC 

(8) 49x75x54 
81012 2_0 Watts +13_2VDC TTL or 69x48x41 -tOoC to +60·C 

..... ,5% C'MOS 
7.5 to IS 1.5xI0-8/WK 2.0 Watts +15VDC TTL IA) 64x81x32 -15°C to +60oC 

8) 51x51x79 
10 IxlO-8/WK 2.2 Watts + 28VDC TTL 37x44x90 40 0 e to + 70°C 
5 2xIO-ll/wK 0.6 Watts +15VDC TTL 65x75x114 OOC to +50oC 

5 or 10 7xl0-'/WK 1.8 Watts +12VDC Optional 54x54x97 

OVEN IZEO CRYSTAL OSCILLATORS 
Sup pi, Voltall 

Frequ..,.y MHz Aging Power@25OC OSC Oven Mal. Sizi mm Ambltnt R.ngt 
1 1.5xIO·7/WK 3.5 Watts + 12 or + 24VDC 115VAC 38x38x84 20°C to + 60°C 
I 1.5x10-7/WK 1.9 Watts + 12 or + 24VDC + 12 or +24VDC 57x57x93 30°C to + 60°C 

I thru 20 SxIO-7/WK 4.0 Watts + 12 or + 24VDC 115VAC 38x38x84 20°C to +60oC 
3 thru 8 5xIO-8/WK 4.0 Watts + 12 or +24VDC 115VAC 38x38x84 20°C to + 60°C 
12 to 22 8xI0-7/YR 2_5 Watts + 24VDC + 24VDC 37x48x90 -20oe to +60oC 
10 to 25 2x10-7/WK 2.2 Watts +22_5VDC +28VDC 37x48x83 20°C to +60oC 
2 to 10 lx10-7/WK 2.7 Watts +22.5VDC + 28VDC 37x48x83 20°C to +60oC 
2 to 10 2xlO-'/YR _54 Watts +12VDC + 24VDC 5lx51x70 OOC to +55OC 
2 to 40 lxIO-'/YR 1.6 Watts +9. +12 or + IS. +20. +24 200C to +60oC 

+15VDC or +28VDC Choice of 
2 to 40 IxIO-'/YR 1.6 Watts +12 or +15VDC + IS. +20. +24 3 Compact -10°C to +60oC 

or +28VOC Packages, 
2 to 40 IxIO-'/YR I_I Watts +9, +12 or + IS. +20. +24 Octal or 20°C to +55°C 

+15VDC or +28VDe Solder Pin 
2 to 40 lxIO-'/YR l.l Watts + 12 or + 15VDC +15. +20. +24 Mounting 200 C to + 55°C 

or +28VDC 
2 to 12 lxIO-'/YR 1.8 Watts +9 to +28VDC +9 to +28VDC (Al 43x64x33 DoC to +55OC 

(B 32x44x70 
10 to 55 IxIO-'/YR 1.4 Watts +28VDC + 28VDC 33x67xl9 200 e to + 50°C 
22 to 120 2x10-6/YR 2.2 Watts + 28VDC + 28VDC 37x48x90 20°C to +60oC 

9 to IS 3.5xI0-7/YR 2.0 Watts +15VDC +15VDC 33x79x54 30°C to + 65°C 
2 to 6 5x10-7/YR 2.0 Watts +15VDC +15VDC 47x68x35 10°C to +65OC 

12 to 25 1.5xI0-·/YR 2.3 Watts +20VDC +20VDC 36x7Sx41 30°C to + 65°C 
7.2 to 13_2 1.5xIO-·/YR 2.2 Watts +28VDC + 28VDC 37x48x84 looe to + 55°C 

1 to 16 lxl0-'/YR 1.8 Walts +5VDC +24VDC 27x32x45 OOC to +60oC 

10 to 40 8xlO-'/YR 1.1 Walts + 12.6VDC +12.6VDC 37x48x54 OOC to +65OC 

PCB MOUNT CRYSTAL OSOILLATORS 
Frequenc, MHz Allnl Pow.r Suppl, Voltage Output Ma •. Size mm Ambient Ranll 

I to 60 N/S 300MW +12VDC Optional 38x38xl3 ooe to +60oC 
10 to ISO N/S 300MW +l2VDC Sine 38x38x25 OOC to +60oC 

5 to 20 lx10-5/YR 75MW +5VDC TTL 25x38x13 30°C to +85OC 
6 to 22 8xIO-'/YR 75MW +5VDC TTL 25x38xl3 300 e to +85OC 

OVENAIRE-AUDIO-CARPEN I ER 
706 FORREST STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE 804-977-8050 TWX 910-997-8053 CABLE "OVENS" 

For manufacturers' sales offices. see vellow oaces 

Ambltnt StabllltJ 
2xlQ-IO/oC 
2xI0·"loC 
±7_5xI0-9 
7xl0·' 

±1xl0-' 

3x10-IO/oC 

3xlO-IO/OC 
5x10-IO/oC 

±7xl0-' 

ambient Stabllltr 
5xI0-9/°C 
SxI0-9/°C 
8xI0-9/OC 
SxI0-9/°C 
+lxlO·7 
5xlO-'/oC 
2.5xI0-9/OC 
+2xI0-1 
±4xI0-7 

±4xI0-7 

±3xI0-7 

±3xIO-7 

±lxlO-7 

+lxIO-' 
±5xIO-1 
±7_5xIO-ll 
+5xlO-ll 
+lxI0-7 
+2xI0-7 
+lxl0-' 

±lxl0-' 

Ambltnt Stabll tr 
±lxI0-5 
±lxlO-5 
+5xI0-5 
+3_5xI0-5 

EEM 19AA 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS 

OSC27 SERIES 

Model Series Frequency MHz 

OSC20·1 10 to 15 
OSC20-2 10 to 15 
OSG27·5-1 2 to 12 
OSG27-5-2 2 to 12 
OSG27-5-3 2 to 5 
OSG27-6-1 2 to 12 
OSG27-6-2 2 to 12 
OSC27-6-3 2 to 6 
OSC34-2 10 to 20 
OSC35-1-1 2_5 to 12 
OSG35-1-2 2_5 to 12 
OSG35-1-3 2_5 to 6 
OSC35-2-X 15 to 22 
OSC37·1-1 1 to 5 
OSC37·2-1 5_01 to 10 
OSC37-3-1 I to 5 
OSC37-1-2 lto 5 
OSC37-2-2 5.01 to 10 
OSC39-1 2.5 to 12 
OSC40-1 4KHz to IMHz 
OSC61-2-2 6 to 16 
OSC67-I-l 2 to 8 
OSC67-1-2 2 to 8 
OSC88-l-1 10 
OSC88-l-2 10 
OSG88-1-3 10 
OSC88-1-4 10 
OSC88-1-5 10 
OSe88-1-6 10 
OSC88-2-1 10 
OSC88-2-2 10 
OSG88-2-3 10 
TCXOIOI .0075Hz to 10MHz 
TCXOI0lA _0075Hz to 10MHz 
TCX034 .0005Hz to 40MHz 
TGX056 100KHz to 30MHz 
TCX0152 200Hz to 10MHz 
TCX0152A 200Hz to 10MHz 

EEM 1988 

OSC61 SERIES 

OSC34 SERIES 
TCXO'S 

Aging Power Supply Voltage Output Max. Size mm 

3xl0-'/YR 135MW 5 or 9VDC Sine 26x15x54 
3xI0-'/YR 135MW 5 or 9VDC Sine 26x15x54 
lxlO-'/YR 300MW +12VDC TTL 51x51X15 
IxIO-'/YR 300MW +12VDC TTL 5lx51xl5 
5xI0-'/YR 300MW +12VDC TTL 51X51xl5 
lxl0-'/YR 360MW + 12VDC TTL 5lx51X15 
IxIO-'/YR 360MW + 12VDC TTL 5lx51xl5 
5xlO-'/YR 360MW +12VDC TTL 51x51xl5 

7.5xl0-' /YR 240MW + 12VDC Sine 45x45x15 
IxlO-'/YR 300MW +12VDC TTL 51x51xl3 
IxlO-'/YR 300MW +12VDC TTL 5lx5lxl3 
5xlO-' YR 300MW +12VDC TTL 51x5lxl3 
4xlO-'/YR 300MW +12VDC Sine 58x51x16 
IxlO-'/YR 180MW +12VDC TTL 44x44xl9 

2.5xI0-'/YR 180MW +12VDC TTL 44x44xl9 
IxIO-'/YR 216MW +12VDC TTL 44x44x19 
lxlO-'/YR 180MW +12VDC TTL 44x44xl9 

2.5xI0-'/YR 180MW +12VDC TTL 44x44xl9 
IxlO-'/YR 125MW +5VDC TTL 48x31xl7 
lxIO-'/YR 504MW 18VDC AC Square 57x51x21 
Ix10-'/YR 180MW + 12VDC Clipped Sine 37x28x19 
lxlO-'/YR 275MW +12& +5VDC TTL 51x4lx17 
lxlO-'/YR 275MW +12 & +5VDG TTL 51x4lxl7 

.75xI0-'/YR 230MW +12VDC TTL 38x38xl4 

.75xlO-'/YR 230MW +12VDG TTL 38x38xl4 

.75xl0-'/YR 230MW + 12VDG TTL 38x38x14 

.75xI0-'/YR 230MW +12VDC TTL 38x38x14 

.75xI0-'/YR 230MW +12VDC TTL 38x38xl4 

.75xI0-'/YR 230MW +12VDC TTL 38x38x14 

.75xlO-'/YR 230MW +12VDC TTL 38x38xl4 

.75xl0-'/YR 230MW +12VDC TTL 38x38xl4 

.75xlO-'/YR 230MW +12VDC TTL 38x38x14 
-+-2xl0-'/DAY Freq Dep +12VDC 12V Square Pkg B 
±2xI0-'/DAY Freq Dep +12VDC 12V Square Pkg B 
±2xI0-'/DAY Freq Dep +5VDC 4V Square Pkg B 
-+-2xlO-'/DAY Freq Dep +5VDC-- 4V Square Pkg A 
±lxl0-'/DAY Freq Dep +15VDC 10V Square Pkg OA 

lxlO-'/YR Freq Dep +15VDG lOY Square Pkg OA 

706 FORREST STREET - CHARLOTTESVILLE, VIRGINIA 22901 
TELEPHONE 804-977-8050 TWX 910-997-8053 CABLE "OVENS" 
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Ambient Range 

-30°C to + 75°C 
OOC to +50oC 
OOG to +55°G 
OOG to +55°G 
OOC to +55°C 

40°C to +85°C 
30°C to + 75°C 
15°C to + 70°C 

(joG to +50oC 
-5°C to +60oC 
-50C to +60oC 

OOC to +55°G 
-30oG to +60oC 

DOC to +55°C 
OOC to +55°C 
5°C to +60 oC 

10°C to +65°C 
10°C to + 65°C 

OOC to +60 oC 
DOC to +55°C 

200C to + 70°C 
OOC to +55°C 
OOC to +55°C 
OOC to +55°C 
OOG to +55°G 
OOG to +55 OG 
5°C to +70oe 
5°C to + 70°C 
5°C to + 70°C 

40°c" to + 75°C 
40°C to +-75 OC 
55°C to + I05 0G 

OOC to- + 50°C 
55°C to + 75°C 

OOC to +-50 oC 
OOC to +50 oe 
OOC to +50 o C 

40°C to + 70°C 

2300 

Ambient Stability 

±5xI0-' 
±2xI0-' 
±lxIO-' 
±5xI0-' 
±3xI0-' 
±1.5x-l0-' 
-+-lxIO-' 
-+-5xI0-' 
±lxIO-' 
±lxIO-' 
±5xl0-' 
-+-3xI0-' 
-+-lxl0-6 

±2xIO-6 

±2xI0-' 
±lxIO-' 
±1.5x-IO-' 
-+-1.5x-IO' 
-+-lxIO-' 
-+-8xI0-' 
-+-2xI0-' 
-+-2xI0-' 
±lxIO-' 
-+-3xI0-' 
±lxl0-' 
±5xl0-' 
±3xI0-' 
±lxl0-' 
:t5xf5:Y--
±2xI0-' 
±lxIO-' 
±5xIO-' 
-+-lxl0-' 
±5xI0-' 
±lxl0-' 
±lxlO-6 

±lxIO-' 
-+-lxl0' 

A'1443 



PKG STYLE A 
Printed ckt mount 
Encapsulated 
1.5" x 2.0" x .56" 
(AX: Without mtJ. hole) 
(AC: 7 pin plug-In; stud mt.) 
PKG STYLE B 
Printed ckt mount 
Encapsulated 
1.9" x 2.5" x .5" 
(BY: 1.9" x 2.5" x 1.0") 
(BZ: 1.9" x 2.5" x .375") 
PKG STYLE F & Q 
Printed ckt mount 
Encapsulated 
F: 1.0" X 1.25" X .5" 
Q: 2" X 2" X .6" 
PKG STYLE G 
I.C. plug-in 
Encapsulated 
_78" x 1.125" x .5" 
(GX: .75" x 1.5" x .5") 
PKG STYLE H 
Printed ckt mount 
Encapsulated 
.875" x .875" x .5" 
PKG STYLE J 
Printed ckt mount 
Encapsulated 
1.25" x 1.25" x .5" 
(lX: 1.25" x 1.25" x .32") 

PKG .STYLE L 
Octal plug-in 
Stud mount 
Metal can 

Madel 
Series 

X0128 
X062 
XOllO 
XOlll 
X01l2 
X0123 
XOI00 

~? X032 
X032C 
X033 
X082 
X094 
X0181 
X081 
X071 
X081 
X04S 

LC035 

lC01~~ 
PS057 

~~6A 
RC036B 

Frequenc, Range 

7.5KHz to 85KHz 
4KHz to 16MHz 
4MHz to 10MHz 

250KHz to 3.99MHz 
63Hz to 249KHz 

7.5KHz to 60KHz 
.00SHz to 3MHz 
SMHz to 16MHz 

12.SKHz to S.99MHz 
6MHz to 40MHz 

.001Hz to 30MHz 
190KHz to 30MHz 
190KHz to 16MHz 

12Hz to 12.49KHz 
12.5KHz to 199KHz 
200KHz to 20MHz 

2O.1MHz to 30MHz 
IMHz to 5MHz 

70KHz to 5MHz 
~KHzto 5MHz 

10Hz to 40KHz 
1Hz to IMHz 
1Hz to IMHz 

Temperature PK-ta-PK Suppl, P~. 
Stabilit, Range Output laad Vallage St, e 

CRYSTAL CONTROLLED OSCILLATORS.,- NO OVEN REQUIRED 

+.02% OOC to +70oC 6.7V Sine 10K ohms +15V Q 

+.01 to +.025%' 20°C to + 70°C 5V Square 1.5K ohms +12V AX 
+.01% OOC to +70oC 4V Square 10 TTL +SV F 
+.01% OOC to +70oC 4V Square 10 TTL +SV J 
~.Ol% Qoe to + 70_oC 4V~are _. 10 TTL +SV AX 
+.01 % OOC to +50oC I.SV Sine 10K ohms +SV A 
+.007% 40°C to + 8SoC' 12V Square' 50 CMOS' +12V A 
+.005% OOC to +70oC IV Square 3ECL 5V ]X 

±.003 to ±.01 %' OOC to + 7SoC' 4V Square' 2S DTL +SV A 
+.003% OOC to + 75°C' 4V Square' 9 TTL +SV A 
±.003% OOC to + 75°C' 4V Square' 9 DlL/TTl +SV B 
±.003% OOC to + 75°C' 4V Square 9 DTL/TTl +SV F 
±.003% OOC to + 75°C' 4V Square 9 DTL/TTl +5V H 
±.003% OOC to + 75°C' 4V Square 1 TTL +5V GX 

±.003% OOC to + 75°C' 4V Square 9 DlL/TTl +5V GX 
±.003% OOC to + 75°C' 4V Square 9 DTl/TTl +5V G 
+.003% OOC to + 75°C' 4V Square 9 DlL/TTl +SV GX 
±.001% +IOoC to +SooC .63V Sine SO ohms +15V AC 

LC AND RC OSCILLATORS 

±.5% OOC to +85°C 2V Sine 10K ohms +12V A 
±1% - SOOC to + 100°C 2V Sine lK ohms +12V J 
±1%/-+-2%4 OoC to +SOoC 6V Sine 10K ohms +12V A 
-+-2% -20°C to + 85°C 4V Square' 9 DlL/TTl +5V A __ 
-+-1% OOC to + 75°C 4V Square' 9 DTl/TTl +5V A 

~3gA .IHz to 100Hz -+-2% DOC to + 50°C 3V Square 1.5K ohms +12V A 
RCOI09 1Hz to IMHz -+-1% O°C to +50oC 2.5V Sine 600 ohms +15V B 

2" x 2" x .75" 
PKG STYLE P 
Special plug-in 
Encapsulated metal can 
']" x 1.3" X 1.7" 
PKG STYLE M, N, & 0 
Printed ckt mount 
Encapsulated metal can 

M: 2.5" X 2,5" x .625" 
N: 2" X 2" X .75" 
0: 2" X 2.5" X .75" 

(stud mount) 
OA: 2" x 2.571 X .65" 

Model Center 
Series Frequency Range 

VC01l4 300Hz to 10KHz 

VC0137 1Hz to 30MHz 

VC047 1Hz to 75MHz 

VC068 5Hz to ISKHz 

VCOI019 .5MHz to 5MHz 

VC01l60 100KHz to 30MHz 
VCXOI095B 35MHz to 85MHz 

VCXOI03 1Hz to 20MHz 

VCX0255 1Hz to 40MHz 

RC0168 1.5Hz to 30KHz -+-.5% OOC to +750 C 4V Square' 9 DTl/TTl +10V B 

SINE WAVE OPTIONS - ADD "s" VERSION TO MODEL NUMBER (MAY REQUIRE LARGER PACKAGE') 

SIl/12' 10KHz t040MHz 5% Distortion OOC to +75°C 1 mw into 50 ohms +12V 
S13 5Hz to 100KHz 5% Distortion 5SoC to + 75°C 1.75V RMS into 600 ohms +15V 
SI4 10KHz to 1M Hz 3% Distortion 55°C to + 125°C 2V pk-to-pk into 10K ohms None May be 
S17 20Hz to 200KHz 5% Distortion OOC to + 50°C 3V pk-to-pk into 10K ohms +5V Combined 
SI8 5Hz to 100KHz 3% Distortion 55°C to + 75°C 2.5V pk-to-pk into 000 ohms +15V with 
SI9/2Q4 10KHz to 40MHz 5% Distortion OOC to +75OC 2mw into 50 ohms +15V Oscillato 
S21 20Hz to 200KHz 5% Distortion OOC to +50oC 3V RMS into 10K ohms +15V Voltage' 
S23 10KHz tolMH-z- ;---i % Distortion DoC to +-i5oC BV pk-to-pk into 10K ohms +12V 
S24 100KHz to 15MHz 5% Distortion OOC to +7Soc 

-;=' _. 
None .5V RMS into 5K ohms 

VOLTAGE CONTROLLED OSCILLATORS - CRYSTAL AND NON-CRYSTAL TYPES 

Minimum Temperature PK-to-PK voltaf,e P~. 
Deviation Input· Linearity Stability Range Output load Supp, Sty e 

-+-60% +1.5Vto+9V +10% -+-5% +10oC to +44°C 3V Sine 125 ohms +6V B 

±lO% -5V to +5V ±10% ±.5% OOC to +50oC 4V Square' 9 TTL +5V B 
-+-10% OV to -7V +10% -+-3% OOC to +75°C 4V Square' 9 TTL +5V B 
+10% OV to -7V -+-1% -+-.5% OOC to + 75°C 4V Square' 9 TTL +15V B 

±2% +5V to -5V ±5% to ±.5% +S50F to +95°F 4V Square 5 TTL +12V A 
±10%4 

±1.2S% -5V to +5V ±5% ±.5% OOC to +50oC .8V Sine 50 ohms +12V BM 

±0.03% -5V to +5V ±5% ±.Ol% -400C to +90oC IV Square 3 ECl +5V& BY 
-5.2V 

±.01 % to ±3Vor ±5% to ±.000l% OOC to +50oC 4V Square' 5 TTL +5V BY 
±10% OV to +6V -+-10% to ±1% 
+.005% OV to +6V -+-5% +.003% OCC to + 75°C 4V Square' 9 TTL +5V B 

2For ±.01 % over -550 C to +125°C add "A" 
to Model Number. 

'Sine wave options listed above. SI1/12/19120 
not available for voltage control ranges greater 
than ±1%. 

'Depending on frequency. 
'TTL option available. 

A·1444 
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• oveneal.e ovens 
Ovenaire's Circuit Design Technology is providing State-Of
The-Art Electronic Proportional Control Miniature Crystal and 
Component Ovens. Space-saving packages for PCB mount, low 
power consumption, low cost. A representative few of many 

available designs are shown. Most models are available with 
temperature setting from +35°C to +95°C, voltage from 5VDC 
to 36VDC. Ovenaire also offers a complete range of other ovens 
for commercial and military applications. 

MODEL PCL 1-43 
For HC-181 U, HC-251 U, HC-421 U or 
HC-43/U crystals. 0.750" dia., 0.562" 
high. Temperature stability ±3°C over 
-30°C to +60oC typical. Also available 
with temperature adjustability of ±5°C 
of nominal. 

MODEL PCl-25 
For 14 pin or 16 pin DIP IC or .375" x 
.875" x .156" component .. Overall size 
.312" x 1" x 1". Temperature stability 
±4c C over -30oC to +60oC ambient 
typical. 

MODEL C02106 
Component oven with customer-adjust
able set-pOint from 50°C to 90°C. Nomi
nal operating voltage is 19-24 VDC. 
Heated cavity sizes available from 2" 
Sq. x .75" tall to 6" Sq. x 1.75" tall. 
Control is SOlid-state, proportional. 

MODEL r05P 
For T05 crystal transistor or IC. 0.750" 
dia., 0.500" high. Temperature stability 
±3°C over -30°C to +60oC ambient 
typical. Available with temperature ad
justability of ±5°C nominal. 

MODEL C02001 
High stability proportional control com
ponent oven. Temperature stability 
±l°C over 0 to + 60°C ambient. Cavity 
area 2.75" x 3.93" x .78" high. Feed
thru pins for internal .connections. O.D. 
3.94" x 4.63" x 1.25" high. 24VDC. 

MODEL PCL 1-21 
Slip-on oven for HC-61 U crystal. Size 
.97" x .53" x .83" high. Temperature 
stability ±3°C over -30°C to +600 C 
ambient typical. Models also available 
for HC-25/ U crystal. 

MODEL r05C 
For crystal, transistor or IC with T05 
case. Access to cavity by removi ng top 
cover .. 750" dia., .550" high. Tempera
ture stability ±3.0oC over -30°C to 
+60oC ambient typical. 

MODEL PCl-34 
For 1 or 2 DIP's. Component area 1.45" 
Sq. x .250" tall. Overall dimensions 1.5" 
Sq. x .50" tall. Temperature stability is 
±30 C over an ambient range of -30°C 
to within lOoC of the set-point. Various 
combinations of set-point temperature 
and DC operating voltage are available. 

MODEL PC2-10 
Low cost proportional control oven for 
2 HC-61 U crystals. Temperature sta
bility .±2°C over -30°C to +60oC am
bient. Size 1.25" dia. x 1.75" seated 
height. Octal plug base. 

OVENAIRE-AUDIO-CARPENTER 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~NOW~~~~ 
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Pletronics 
PLETRONICS presents • • • 
A full line of quartz crystals and clock oscillators available from stock immediately from the following categories: 

• Standard Microprocessor Crystals • TTL Compatible Os(;illators 
• Low Profile Crystals • CMOS Compatible Oscillators 
• Miniature (UM-1) Crystals • HCMOS Compatible Oscillators 
• Tuning Fork Watch Crystals • Tri-State (Enable/Disable) Oscillators 

• Dual Output Oscillators 
• 4-Pin Mini-DIP Oscillators 

If the product you need is not listed here among our standard crystals and oscillators, our engineering staff will be happy 
to custom design a product to fit your exact specifications. 

QUARTZ CRYSTALS 

Standard Microprocessor Crystals 
MP33 and MP18 Series 

The following standard microprocessor crystals are available 
immediately from stock: 

Crystals in HC-33 Package: 

Part Frequency Part Frequency 
Number (MHz) Number (MHz) 

MP33-13* 1.000000 MP33-20 2.097152 
MP33-13 1.843200 MP33-32 2.457600 
MP33-20 2.000000 MP33-16 3.579545 

'Dashed numbers (i.e. -13) indicate load capacitance in picoFarads 
(i.e. 13pF) 

HCo33IU (Solder Seal) 

Crystals in HC-18 Package: 

Part Frequency Part Frequency 
Number (MHz} Number (MHz} 

MP18-32* 2.457600 SRMP18 9.830400 
MP18-18 3.579545 SRMP18 10.000000 
MP18-20 3.686400 MP18-32 10.738635 
SRMP18** 3.686400 SRMP18 11.000000 
MP18-20 4.000000 SRMP18 11.059200 
SRMP18 4.000000 SRMP18 12.000000 
MP-18-12 4.194304 SRMP18 13.516800 
MP18-20 4.433619 SRMP18 14.318180 
SRMP18 4.915200 SRMP18 15.000000 
SRMP18 5.000000 SRMP18 16.000000 
SRMP18 5.068800 SRMP18 18.000000 
MP18-20 5.185000 SRMP18 18.432000 
SRMP18 5.714300 SRMP18 19.660800 
SRMP18 6.000000 SRMP18 20.000000 
MP18-30 6.144000 SRMP18 22.118400 
SRMP18 6.553600 SRMP18 24.000000 
SRMP18 7.372800 SRMP18 36.000000 
SRMP18 8.000000 SRMP18 48.000000 

• Dashed numbers (i.e. -32) indicate load capacitance in picoFarads 
(i.e. 32pF) 

•• Model numbers without dashed numbers indicate Series 
resonance. 

1. Calibration Tolerance: ± 0.005% (50 ppm) at 25°C. 
2. Overall Frequency Stability: ± 0.01% (100ppm), 0-70°C. 
3. Equivalent Series Resistance: 

1.000-2.4576MHz ... 250-750ohms 
3.579545-7.3728MHz ... 75-150ohms 

8.00-48.ooMHz ... 25-40ohms, max 
4. Sealing Method: Solder Seal (HC-18 & HC-33 pkg's.) 

Resistance Weld (HC-49 & HC-51 pkg's.) 

HC .... 9,U (R."lhlnc:e Weld) 

~
! 
lJ t6: 530 .AX 
-L 

, ! I 
I I"~,,'" 

''''''TI-[+-1 
-I r-;-~ 
~ ~~: ~ .'92 

.AX 

Pletronlcs, Inc .• 9026 Roosevelt Way N.E. • SeaHle. WA 98115 
Tel: (206) 523-9395 • • Fax: (206) 525-2350 
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Low Profile Crystals 
LP40 Series 

AT-Strip crystals are housed in low-profile packages (Height: 
4.0mm).* They may be substituted for HC-18 or HC-49 crystals 
when height is a constraining factor. The following standard 
frequencies (in MHz) and load capacitances (where shown) 
are available from stock. If capacitance is not shown, applica
tion is series. 

3.579545(18pF) 
3.686400(20pF) 
4.000000(20pF) 
4.194304(12pF) 
4.915200 
5.000000(20pF) 

5.068800 
6.000000 
6. 144000(30pF) 
8.000000 

10.000000 
11.059200 

12.000000 
14.318180 
15.000000 
16.000000 
18.000000 
20.000000 
24.000000 

• Also available in 3.5mm package (LP49 Series) 

1. Calibration Tolerance: ± 0.005% (50ppm) at 25°C. 
2. Overall Frequency Stability: 

± 0.01 % (100ppm), 0-70°C. 
3. Crystals housed in LP40 and SM40 packages as 3-lead 

package (3LP40) also available. 

0.398" Max 
(10.tl mm) 

LP40 

SM40 0.183" Max \'.65 mm) 
(Surfac. Mount V.ralon) 1---1 

( ) !O.,38"Ma. Q (~.Omm) 

i'l 0050" Max I ~ Q ~''''+-'-'1127mm)-

(£~1 0: H)O" Max (2.54 mm) 

__ ._.... 0.100' Max /2.54 mm) 

JL 
0.017" j; 0.002 

(0.43 mm) 

Miniature Crystals 
UM-1 Package 

Miniature crystals housed in UM-1 packages are available 
as follows: 

-Frequency Range: 8.000000 to 120.000000MHz. 
-Overall Frequency Stability: 

±0.001% (10ppm) to ±0.01% (100ppm) 

UM·1 (Resistance Weld) 

Tuning Fork Watch Crystals 

Industry standard, 32.768kHz tuning fork watch crystals are 
also available from stock in 3X8mm packages. 

Custom Designed Crystals 

PLETRONICS will design and manufacture quartz crystals 
to customer specifications within the following limits: 

-Frequency Range: 1.000000 to 200.000000MHz. 
-Overall Frequency Stability: 

±0.001% (10ppm) to ±0.01% (100ppm) 

CLOCK OSCILLATORS 

Pletronlcs, Inc. • 9026 Roosevelt Way N.E .• Seattle, WA 98115 
Tel: (206) 523-9395 • • Fax: (206) 525-2350 

2300 
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CLOCK OSCILLATORS 
HC Series Clock Oscillators 

These clock oscillators are HCMOS and TIL compatible. 

-Frequency Range: 250Hz to 72MHz. 
-Operating Temperature Range: 0 to 70°C. 
-Overall Frequency Stability across the operating 

temperature range: 

Part Number Stability 
P1144-HC ±0.0025%(25ppm) 
P1145-HC ± 0.005% (50ppm) 
P1100-HC ± 0.01% (100ppm) 
P1115-HC ± 0.10/0 (1000ppm) 

-Input Current: 10 to 40mA (dependent on crystal 
frequency and load) 

-Input Voltage (Vcc): 5VDC ± 10% 
-Test Load: 50pF when tested as HC device. 

10-TIL + 20pF when tested as TIL device. 

-Output Symmetry: 60/40 to 40/60 

-Rise & Fall Times: 6nS maximum with a test load of 
10-TTL +20pF. 

-Logic Level "1"; 90% of Vcc minimum when used as 
HC device. 
2.4V minimum when used as TIL 
device. 
Sink Current: 16mA 

-Logic Level "0": 10% of Vcc minimum when used as 
HC device. 
O.4V minimum when used as TIL 
device. 
Source Current: 400j./A 

Part number P11 OO-HC (100ppm) is available from stock in 
the following standard frequencies (MHz): 

1.843200 5.068800 12.000000 
2.457600 6.000000 14.318180 
3.579545 6.144000 15.000000 
3.686400 8.000000 16.000000 
4.000000 10.000000 18.432000 
5.000000 11.059200 20.000000 

-ITFI- -ITA!"" 
llEVEl __ jCfi_ I_~ __ ~ I __ o.8Voc 

05Vcc__ __ __.J _ (2.4V) 

11.4V) I I I I 
o LEVEL I ' 1 -- 1-- o.2VcC 

O.OVDC r r I (O.4V) 

I SYMMETRY I I 
-1·4tto.6t l- I 

t-t '" 
0YoJtage levels in ( ) refer to TTl levels. 

I 'i." "I> I .500" r.600"----; .300" 
G .14 1t8@ 

I------- .800" --l O:~~I~~ ~~R 

24.000000 
30.000000 
32.000000 
36.000000 
40.000000 
48.000000 
60.000000 

[ 
") lOOES NOT APPEAP 

.200" _ J ON UNIT. t FlEFEA£NCE ONL~ 

.250" II· I -n 
~ .020" B 

Four Glass Bead Stand· oils 

PIN CONNECTION 
1 N/C or Enable/Disable input 

7 CircuIt/Case Ground 

• Oulput 

14 Input (Vee) 

3-S Series Clock Oscillators 
(Tri-State or Enable/Disable Clock Oscillators) 

These "True" tri-state clock oscillators are fully HCMOS and 
TIL compatible. When the input at pin 1 is in "Enable State, II 
the output at pin 8 is also in "Enable State" (normal). When 
the input at pin 1 is in "Disable State," the output at pin 8 
is also in "Disable State" (high impedance). The input is nor
mally disabled by grounding pin 1, Thus, with pin 8 in the 
high impedance condition, the unit is ready to receive test 
signals or to connect to alternative circuits. 

-Enable/Disable input requirements at pin 1: 
Vih 2.4 V minimum Vii O.4V maximum 
lih 10j./A maximum Iii -150j./A maximum 

-Frequency Range, Stability, Input Voltage (Vcc): 
Same as HC Series Clock Oscillators 

-Output Waveform and Drive capabilities when output is 
normal: 

Same as HC Series Clock Oscillators 

sa Series Clock Oscillators 

The SO Series Clock Oscillators are fully HCMOS and TIL 
compatible, and they are housed in 4-pin, Mini-DIP packages. 
This package size is one half the size of regular clock 
oscillator packages. (See Drawings.) 

-Frequency Range: 250 to 1500kHz 
4 to 60MHz 

-Other specifications: Same as HC Series except the drive 
capability in the 250 to 1500kHz range is limited to a 
3-TIL loads. 

0.92 .• 1= ~. 
112.50mml 

'~. .. 
0.300 ",0()4 

17.821mmJ , • ' L.+" .. ~ 
'40.300· •. DO<>' I 

(1.S2mm) 

+-0.492" :2: .004--+ 
112.50mm) 

SO SERIES 

OF Series Clock Oscillators 

These clock oscillators contain two independently operating 
crystals in one package. One independent output from pin 
1; the other independent output from pin 8. 

-Frequency Range: Pin 1: 4 to 60MHz 
Pin 8: 4 to 60MHz 

-Other specifications: Same as HC Series except the drive 
capability for each output is limited to 3-TIL loads. 

SC Series Clock Oscillators 

These CMOS compatible clock oscillators are designed for 
applications requiring high voltage and low current 
consumption. 

-Input Voltage (Vdd): 6 to 15VDC (specified) 
-Frequency Range:250Hz to 15MHz (Vdd; 12-15V) 

250Hz to 11MHz (Vdd: 9-12V) 
3.75MHz to 7MHz (Vdd: 6-9V) 

-Input Current: 1 to 15mA (Dependent on voltage and 
crystal frequency) 

-Test Load: 20pF 
-Symmetry; 60/40 to 40/60 
-Rise & Fall Times: 100n8 max. (Vdd: 6V) 

30nS max. (Vdd: 15V) 

Pletronlcs, Inc .• 9026 Roosevelt Way N.E. • SeaHle. WA 98115 
Tel; (206) 523-9395 • • Fax: (206) 525-2350 
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Quality Hybrid Crystal 
Clock Oscillators 

LOGIC FAMILIES: TTL, CMOS & HCMOS, & ECl 
TTL 
Standard TTL outputs can drive up to 10 TTL loads. Some Q-Tech clocks use low power Schottky (LS) dividers and gates to 
reduce internal power consumption. These units drive 2 TTL loads or 4 LS loads over the fuJi military temperature range. 

SPECIFICATION FREQUENCY RANGE SYMBOL MIN TYP MAX UNIT 

Operating Voltage All Vee 4.5 5.0 
5.5 Volt 
'7.0 (V) 

50 MHz-100 MHz 40 

27. MHz to 50 MHz 25 
Supply Current 6.5 MHz to 27 MHz Icc 12 

milliAmpere 

.01Hz to 6.5 MHz 20 
(mA) 

-High All VOH 2.4 3.8 Volt 
Oulput Voltage 

-Low All VOL 0.3 0.4 (V) 

RiselFall Times 5 MHz 10 65 MHz 3 5 nanosecond 

(measured btw .8V & 2.0V) Less than 5 MHz 1"11 8 10 (ns) 

27.5 MHz 10 66 MHz 10 

Slart-Up Time 
16 MHz 10 27.5 MHz 

I. 
2 millisecond 

10 MHz 10 16 MHz 5 (ms) 

Less Ihan 10 MHz 15 
27 MHz 10 65 MHz 40 50 60 

"Duly Cycle or 6.5 MHz to 27 MHz 40 50 60 percenl 
Symmelry Wilh divider(s) N/A 45 50 55 % 

Less Ihan 5 MHz 45 50 55 
27 MHz 10 65 MHz 6 TTL loads 

Load 
Less Ihan 27 MHz N/A 10 TTL loads 

"'Slability vs. Supply Voltage All N/A 
±1x10-6 ±2x10" 6.F/6.V for 

/:,V = ±10% 

Siabilily vs. Load All N/A ±lxl0" 6.F/ /:, Load for 
6. Load = ±20% 

Aging & Stabilily All N/A +5 +10 PPM/Year 
Screening Full MIL ·Temperature Range: -55°C 10 +1250 C wilh speCial oplion 10 +2000 C if required 
Package Available in all Q-Tech packages 

'Absolute maximum operating voltage. "For Ilghler tolerance, or special waveform, consull the factory. • •• 6. V = ±10% 

CMOS, HCMOS & "Z" DRIVERS 
O-Tech "C" type clock oscillators are compatible with the high voltage, 4000 
series CMOS logic family. Frequencies from .01 Hz to 15 MHz and voltages 
from 5 volts to 15 volts are available. 
The "HC" clock oscillators match the High Speed CMOS logic family. O-Tech 
HC clocks produce rail-to-rail CMOS logic levels at frequencies to over 100 
MHz. These units can drive one TTL load or high capacitance CMOS and 
NMOS loads. 
Options available in the HC line include provisions for special symmetry 
option, a low current option for battery operation when the output frequency is 
below 100 KHz, and optional 10 TIL drive capability. Although normally run at 
5.0 volts like TIL, HC clocks can operate down to 2.5 volts, with some restric
tions on maximum frequency. 
The "Z" type clock oscillators have more power to drive very high capaci
tance loads. Use "Z" designation in part number: e.g. OTSZ9M-12 MHz. 
This unit can drive150 pF load with a typicalS nanoseconds (ns) rise & fall times 
(t, ttl. 
Extra outputs, gates and special digital functions can often be included, at low 
cost. 

SPECIFICATION STD CMOS HI SPEED CMOS 

. 01 Hz to 15 MHz 
Frequency Range (Max. frequency 

depends on voltage) 
.01 Hz to 100 MHz 

Supply Voltage '5 10 15 volts '2.5 to 5.0 Volts 

Supply Currenl 2-4 mA typical 6 mA Iypical 
at 5 V and 6 MHz @ 10 MHz 
10 CMOS/MOS loads ±2 mA drive typical. 

Load typical (depends on Can drive 1 TTL load, 
frequency) excellent for high 

capacitance loads"'''' '" 
Rise/Fall Times <100 ns@5V 6 ns typical @ 6 MHz. 

(I, and It) (depends on load) 10 ns max. 
"1" Vee -0.1 V min. Vee -0.1 min. 

Logic Level "0" 0.0 +0.1 V max. 0.0 +0.1 V max. 
Aging & Stabilily Same as TTL Same as TTL 

60/404 MHz to 15 MHz 60/40 STD 
Symmetry 50/50 below 4 MHz "SO/50 available up 

to 25 MHz. 
Screening Full MIL Temperature Range -55°C to +1250 C 
Package Available in all Q-Tech packages 

Notes: 'Special supply voltage. Ultra low current for battery operation available. 
"Special tightened symmetry or arbitrary specified symmetry available. 

"'Higher drive capabilities available. 

ECl 
The ECl logic family is characterized by very high speed (clocks available to 
140 MHz.) O-Tech ECl clocks use MECl' 10K series output gates for compati
bility with most ECl syslems. 
ECl components typically use a negative Vcc of - 5.2 Volts D.C., referenced 
to ground pin. For example, the O-Tech OT48 package, built as an ECl clock, 
would use - 5.2 Volts on pin 7 ("Vcc") and ground on pin14. Other pin configu
rations are also available. 
2 new ECl options are available (OTSE1 and OT 41 E1 series) with quick delivery 
on standard frequencies. For more information, request bulletin ECL. 

Available Features: 
1. Full Military Temperature range 
2. low output impedance for driving three ECl loads 

(50 OHMS terminated at -2 Volts D.C.) 
3. I nternal bias (Vbb) available on a pin 
4. low cost commercial version (request bulletin ECl) 
5. A.C. coupled output for r.t. applications 
6. Custom clocks with gates, complementary outputs, etc. 
7. Positive Vcc . 

SPECIFICATION ECL 

** Frequency Range 1 MHz to 200 MHz 

Supply Voltage -5.2 V sid for 10K outpul 
- 4.5 V sid for 100K oulpul 

Supply Current 30 mA typical 

Load 
Std ECL, designed for military 
application can drive 3 ECL 
50 () to -2 Volt loads 

Rise/Fall Times (t, and tf) Std 10K and lOOK 
Levels Outputs STD ECL 
Aging & Stability Same as TTL 
Symmetry 60/40 (max), 55/45 (typical) 

Screening Full MIL Temperature range: 
-55° to +125OC 
Available in all Q-Tech stan-

Package dard packages except QT1, 
QT3, QT14 and QT60 series 

Notes: 'MECL 10K is a trademark of Motorola Semiconductor Inc., 100K 
operating at -4.5 Volts Vee is available on special order. 

"''''For higher frequency, refer to UHF and VHF sources in our catalog. 

A·1450 For manufacturers' sales offices, see yellow pages EEM 1988 
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QPL to Full MiI~O-5531 0/08 
Thru 120 

QUALITY HYBRID CRYSTAL CLOCK OSCILLATORS DRAWING OUTLINES 
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Upper dimensions in inches, lower dimensions in millimeters. 

LOGIC FAMILY TTL 
INPUT VOLTAGE 5.0V 

PIN CONNECTIONS EQUIVALENT MIL-O-P/N 
MODEL VCCI GND/ M 55310/XX 

# PCKG. VDD CASE OUT 

OTl TO 5 8 4/4 5 /09 - TTL & 
/12 = CMOS 400 Hz - 30 MHz 

0T14 T05 8 4/4 5 N/A 
OT2 TO 8 12 6/6 5 N/A 1 Hz- 80 MHz 

OT3 T08 8 4/4 /10 - TTL & 1.5 KHz - 30 MHz', 5 /13 = CMOS 
OT4 DIP 4 7/7 5 /14 - TTL 0.1 Hz 

QT6 DIP 14 7/7 8 116 & 117 - TTL & j /18 = CMOS 

QT10 DIP 14 8/2 1 108 - TTL & 
/11 & /15 = CMOS 

QT12 DIP 14 717 4 N/A 100 MHz 
QT22 FP 8 9/9 10 N/A 1.5 KHz -100 MHz 
QT24 FP 13 10/10 11 121 - TTL 1 Hz -100 MHz 
QT62 LCC 6,12 34,40 42 /20 - TTL 

1.5 KHz - 100 MHz 
OT66 LCC 4,10 31,37 39 119 - TTL 

FREQUENCY STABILITY VS TEMPERATURE"" 

OPTION CODE ±% ±PPM TEMPERATURE 

1 .01 100 
ooC- +70oC 

4 .005 50 

2 .005 50 
OoC- +50oC 

*3 .0005 5 
5 .0025 25 -200C - +70oC 

6 .005 50 -550C - +1050C 

9 .005 50 
-55°C - +1250C 

10 . 01 100 

8 TO CUSTOMER SPECIAL REQUIREMENTS 

* ReqUIres external tuning capacitor. 
•• All units operate from -55°C to +1250C. 

Tolerance unspecified outside of temperature limits. 

SPECIAL OPTIONS AVAILABLE 
• Gated Outputs 
• Multiple Frequency Outputs 
• Trl-State Outputs 
• Fine Frequency Adjustment 
• Precise Programmed Outputs 
• Reliable Start-Up Time 

- ..... '''QU It. ,,/, 1000U 110 

I CMOS I HCMOS I ECl 

5.0V -10.0V 10.0V - 15.0V I 5.0V I -5.2V 

FREQUENCY RANGE 

1.5 KHz - 8.5 MHz 1.5 KHz -15 MHz 400 Hz - 30 MHz N/A 

.01 Hz - 80 MHz 1 MHz - 200 MHz 
1 Hz - 8.5 MHz 1 Hz -15 MHz 

.01 Hz - 30 MHz N/A 

0.01 Hz 0.01 Hz 

j j .03 Hz 1 MHz 

j j 
8.5 MHz 15 MHz 

1 Hz 1 Hz 200 MHz 

t t 100 MHz N/A 
8.5 MHz 15 MHz 

HOW TO ORDER (213) 820-4921 

I QT H H H M H""---..,r---J 
MODEL # 

EXAMPLE: 

LOGIC 
FAMILY 

STABILITY MILITARY FREQUENCY 
OPTION SCREENING IN Hz, KHz OR 

MHz _----, r----, ,----, ,.----, .------~ 

L_02,6_j--t_!._1'--'L_'!_.J---L_'!._':---t..~·~~~~ 
NORMALLY WRITTEN: QT6T9M-20.000 MHz 

There are three ways to order a Q-Tech Clock OsclllatDr: 
1. By ordering a Q-Tech standard part number such as: 016 T 9 M-20 MHz • 
2. By ordering a Mll-O-55310 part number such as M55310/16-831 A-20 MHz. 
3. By ordering a special custom requirement unit (whether the product is governed by a 
customer source control-document or Is a Q-Tech- special deSign), a special part number 
MCM XXXX will be assigned to the product deSignating Microelectronic Custom (OSCillator) 
Module, which will also assure you of conlidentialily regarding the proprietary nature of 
your design. 

• Special Symmetry 
• Logic: TTL, CMOS, HCMOS, ECLand 'Z' Drivers 
• Extended Operating Temperature Range 
• Very Low Current Consumption 
• SpeCial Package Configurations 
• Special Pin Configurations 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1451 
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SURFACE MOUNT CRYSTALS 
Q-Tech is introducing its new line of Surface Mount 
Crystals: the QX64A (85 mils thick) and QX64B (65 mils 
thick) series with a frequency i range :of 5 MHz to 125 
MHz. These surface mount crystals can withstand full 
military environmental testings. They are hermetically 
sealed in a 40 pad lCC with any pin configuration at no 
extra charge_ They are also available in swept quartz 
for radiation hardened applications. For more details 
please request bulletin SMX. 

UHF & VHF SOURCES 
Q-Tech has specialized in a line of UHF & VHF Sources 
available in a fhin profile standard solder sealed pack
age (1_5" x 1.5" x .5") with solder pins or SMA con
nectors. Frequency ranges from 20 MHz to 550 MHz. 
Consider the following features: phase locked option, 
low spurious and harmonic outputs and phase noise 
data available. For full details please request bulletin 
UVS. 

ECl CLOCK OSCILLATORS 
In addition to its complete line of ECl Clock Oscillators, 
Q-Tech now offers another version of unscreened and 
fast delivery ECl in 2 standard DIPS: QT6E1 (14 pin DIP) 
and the QT41E1 (4 pin DIP) series. These units operate 
at -5.2 Volts with a frequency range of 40 MHz to 110 
MHz. For more details please request bulletin ECL. 

Other Q-Tech 
Products 

Surface Mount Crystals 

VCXO'S 
Q-Tech Voltage Controlled Crystal Oscillators can be 
"frequency shifted" or "controlled" by means of an ex
ternal voltage source. Often used to phase lock a clock 
to a master frequency source, a typical "pulling" (fre
quency shift) range is ±'100 PPM (±.01%) for a con
trol voltage range of 5 Volts. Consult factory for other 
range/ capabilities. Also consider packaging your phase 
locked loop dividers, phase detector and loop amplifier 
in one custom hybrid to reduce cost and space. For full 
details please request bulletin VCXO. 

ECL Clock Oscillators 

MICROPROCESSOR CLOCK DRIVERS - THE QCM SERIES 
Q-Tech has developed clock generators/drivers with 
quartz crystal stability for all commonly used micro
processors. Versions are available with TTL, CMOS 
and/or NMOS output levels (as required)_ The QCM 
series clock drivers are available in both commercial 
and full Mil-spec designs. Q-Tech can provide drivers 
for almost all available microprocessors. For full de
tails please request bulletin MCD. 

MCD CROSS REFERENCE CHART 

GENERIC MICROPROCESSOR NOMINAL MFR. 

6800 Motorola 

6802/6804/6805/6809 Motorola 

Z80/8001/8002 Zilog 

8080 Intel 

68000 Motorola 

APPLICABLE Q-TECH DESIGN 

QCM-410, QCM-420, QCM-430, QCM-440, QCM-450, 
QCM-460, QCM-500. 

Any standard Q-Tech single-phase TTL or HC clock oscillator. 

QT6-ZYV rrv refers to frequency stability). 

QCM-401 

Any Q-Tech single phase clock oscillator with rise and fall 
times less than 10 nsec. .. 
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SUPER FAST 
DELIVERY 

FOR 
QUARTZ CRYSTALS 

APPLICATIONS: Channel crystals, prototypes, radio, microprocessors. 

FREQUENCY RANGE: 20 KHz-270 MHz. 

HOLDER: TYPES: HC-6/U, HC-33/U, HC-25/U, HC-18/U, HC-49/U, HC-45/U, etc. 

MODE OF OSCILLATION: Fundamental up to 9th overtone. 

When ordering, please also specify the following parameters: 
- Frequency tolerance, temperature stability, ESR, load 

capacitance, drive level, ageing and any special requirement. 

HC-33/U 

HC-18/U ~r~ ::}~~x~~ E[ x - (Y) 

-==1. g I .. glL HC-47/U 

N 
ex:H 

ltO,45 

x 
gl 

1'-
tIl 'I . ; 

HC-43/U ~i I _i~5 
1 . ,-

1.'_ 
1-6fu--

verkurzte 
Koppe 

~r~ 
HC-49/U ~I 

EL"" r=F 

i I 

EEM 1988 

~,t .. --~ max/9.S k\-- ~-
HC.51/U ~i -.... - ~ E I 

17,5 

For manufacturers' sales offices. see yellow pages 

HC-45/U 
r,j 
~ 

I 

-3}5 

RALTRON ELECTRONICS 
2315 N.W. 107 AVENUE 
MIAMI, FL 33172 
TEL: 305-593-6033 
FAX: 305-594-3973 
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HEARST ENGINEERING SOFTWARE 

ICMASD •.• IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can odd comments. 
You can odd part numbers, prices, technical notes or anything else you like. 

You (on customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ..• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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SaRonix offers a broad line of 
crystal products with the best 
combination of price, quality, 
delivery, and service available. We 
carry a large stock of commonly 
used crystals, and feature rapid 
turnaround time on special units 
and large productions runs. 

In addition to the industry 
standard holders, many special 
configurations and a wide range of 
miniature units are available. We 
provide back-up stock for all 
scheduled orders. 

Send your drawings and speci
fications, or call our Customer 
Service Department for ordering 
assistance and availability. 
(800) 227-8974 
(800)422-3355 (CA) 
FAX (415) 856-4732 
TLX 348465 SARONIX PLA 
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NYIl1ph Products by SaRonix 
Quartz Crystals 

Standard Microprocessor Crystals 
The following selection chart lists NYMPH AT-cut quartz crystals for most common 
microprocessor applications available from stock. 

Freq. NYMPH 
MHz Part No. 

He-33/U 
1.000000 NYPOlO-13 
1.000000 NMPOIO 
1.843200 NYP018-13 
1.843200 NMP018 
2.000000 NYP02()'20 
2.000000 NMP020 
2.097152 NYP021·20 
2.457600 NYP024-32 
2.457600 NMP024 
3.579545 NYP035-18 

HC-18/U 
1.000000 NMPOIOA 
1.843200 NYPOI8A-13 
1.843200 NMP018A 
2.000000 NYP020A-2Q 
2.000000 NMP020A 
2.097152 NYP021A-20 
2.457600 NYP024A-20 
2.457600 NMP024A 
3.000000 NYP030A-30 
3.000000 NMP030A 
3.276800 NYP032A-15 
3.276800 NMP032A 

Freq. NYMPH 
MHz Part No. 

He-18/U 
3.330000 NMP033A 
3.579545 NYP035A-18 
3.579545 NMP035A 
3.600000 NYP036-30 
3.686400 NYP037-20 
3.686400 NMP037 
3.932160 NYP039·12 
3.932160 NMP039 
4.000000 NYP040·20 
4.000000 NMP040 
4.096000 NYP0409-20 
4.194304 NYP041·12 
4.433619 NYP044-20 
4.915200 NMP049 
5.000000 NYP050·20 
5.068800 NMP051 
5.185000 NYP052·20 
5.714300 NMP057 
5.990400 NMP059 
6.000000 NMP060 
6.144000 NYP061-30 
6.400000 NYP064-20 
6.553600 NMP065 
7.000000 NMP070 

Miniature Quartz Crystals 

NTF Series (32.768 kHz) 

Freq. NYMPH 
MHz Part No. 

He-18/U 
7.159090 NYP071-20 
7.372800 NYP073-20 
7.372800 NMP073 
8.000000 NYP080-18 
8.000000 NMP080 
8.192000 NYP081-20 
9.216000 NMP092 
9.830400 NYP098-20 
9.830400 NMP098 

10.000000 NYPloo-20 
10.000000 NMPloo 
10.738635 NYP107-32 
11.000000 NMP110 
11.059200 NYPI11-20 
11. 059200 NMPl11 
12.000000 NYP120·20 
12.000000 NMP120 
12.288000 NYPI22·20 
12.288000 NMP122 
13.516800 NMP135 
14.318180 NYP143-32 
14.318180 NMP143 
14.745600 NMP147 
15.000000 NMP150 

Freq. NYMPH 
MHz Part No. 

16.000000 NYP16()'20 
16.000000 NMP160 
16.257000 NYP162-20 
16.384000 NYP163-20 
16.384000 NMP163 
17.360000 NMP173 
18.000000 NMP180 
18.432000 NYPI84·20 
18.432000 NMPI84 
19.354000 NYP193-20 
19.354000 NMP193 
19.660800 NYP196-20 
19.660800 NMP196 
20.000000 NYP2oo-20 
20.000000 NMP200 
22.118400 NMP221 
23.400000 NMP234 
24.000000 NYP240-20 
24.000000 NMP240 
24.576000 NYP245-18 
25.000000 NMP250 
27.000000 NMP270 
28.636360 NYP286-32 
30.000000 NYP300-20 

Freq. NYMPH 
MHz Part No. 

HC-18/U 
30.000000 NMP300 
32.000000 NMP320 
36.000000 NMP360 
40.000000 NMP400 
48.000000 NMP480 

HC-44/U 
6.000000 44N060 
8.000000 44N080 

10.000000 44N1oo 
12.000000 44N120 
12.500000 44N125 
14.318180 44N143 
14.400000 44NI44 
15.000000 44N150 
16.000000 44N160 
18.000000 44NI80 
18.432000 44NI84 
19.354000 44N193 
19.660800 44N1% 
20.000000 44N200 
22.118400 44N221 
24.000000 44N240 
25.000000 44N250 

Designed for use in parallel resonant Pierce oscillators. Highly stable, low cost funda
mental mode tuning fork type crystals for low power applications. 
Electrical Specifications: 
Frequency Tolerance at 25°C .... ±20 ppm (0.002%) 
Turnover Temperature-To ...... 25'C ±5°C 
Temp. Characteristics-K ....... -0.03SppmrC', typo 
Quality Factor-Q ........... SO,OOO, typo 
Load Capacitance-CL .....•... 9.5 to l5pF, typo 
Series Resistance-R, ......... 30 k Ohms, typo 
Motional Capacitance-C1 ...... 0.003 pF, typo 
Shunt Capacitance-Co ........ 1.5 pF, typo 
DriveLevel-Pd ............. 10,."Wmax. 

MX Series (10 kHz to 180 kHz) 
FrequencyTolerance ........ ±30to ±10,OOOppm 

(frequency dependent) 
Temperature Range: 

Storage ............... -40 to + 85°C 
Operating (Industrial) ...... -40 to +SO°C 
Operating (Military) ....... -55 to +S5°C 

Aging Rate +25°C .......... l5ppmmax. 

Temperature Range: 
Storage . . . . . . . . . . . .. - 55 to + 125'C 
Operating (Industrial) . .. -10 to + 60°C 

Aging First Year ........ 10 ppm max. 
Shock Resistance. . . . . . .. 1000 g,l ms, '12 sine wave 
Vibration Resistance ..... 10 g, 10 Hz to 2 kHz random 

Note: Other selected frequencies are available. 

Turnover Temperature ..... . 

Quality Factor ........... . 

Effective Series Resistance ... . 
Drive Level ........... .. 
Shunt Capacitance ........ . 
Temperature Coefficient 

+lOto +30°C 
(frequency dependent) 
15,000-150,000 typical 
(frequency dependent) 
50 k Ohms max. 
0.5 -1 ,."Wmax. 
l.4pF 
-0.035 ppmfOC2 

NAT Series (4.000 MHz to 24.0000 MHz) 
An AT cut strip resonator crystal housed in a miniature 3.1 x 9.3 mm tubular package. It has 
the same temperature characteristics as h'aditional AT cut crystals but requires only 20% of 
physical PC board space compared to the standard HC-IS/V holders . 
EiectricalSpecifications: 
Freq. Calib. Tolerance at +25°C .. ±30ppm 
Temp. Stability Tolerance ..... ±50ppm -20 to +S5°C 
Load Capacitance-CL ...•.... 20 pF to 32pF 

Effective Series Resistance-R, 120-15 Ohms 
(frequency dependent) 

Drive Level-Pd ....•.•.... 500,."W max. 
Shunt Capacitance-Co ...... 7 pF max. 

SaRonix reserves the right to change all data without notice. 
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These AT cut strip crystals are sealed 
in tubular metal holder to ensure 
hermeticity and minimum aging, and 
encapsulated in a thermoplastic 
housing to allow surface mounting. 
They are available in bulk or on 
24 mm tape and reel. 

L~MAX=L- i 13 
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These photolilhographically 
produced crystals are hermetically 
sealed in a miniature ceramic 
package. They are available with 
leads for through-hole mounting 
or leadless 01) 12 mm and 16 mm 
tape and reellor surface mounting. 

Packages CX-1 

·03 Side Leads 

Packages CX-2 

0"'0 

~ 
0,045 
(114) 
NO" 

-III No Leads 

Dimensions and case styles - CX·2 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

NYll1ph Products by SaRonix 
Quartz Crystals / Surface Mountable Crystals 

49S Series (3.500 MHz to 40.0000 MHz) 
Designed to replace the standard HC-tS/V, HC-43/V and HC-49/U holder in applications 
where board height is a problem. This miniature AT cut strip resonator crystal is housed in 
a 4 mm high package. Effective Series Resistance-Rs 50to 200 Ohms 
Electrical Specifica tions: 
Freq. Calib. To!. at 25°C ...... ±30ppm Drive Level-Pd •...•••... 

(frequency dependent) 
500fLWmax. 

Freq. Stability Tolerance ..... ±50 ppm -20 to +70°C Shunt Capacitance-Co 7pFmax. 

NMS Series (3.5000 MHz to 24.0000 MHz) 
Freq. Calib. Tol. at +25°C 0.005% Load Capacitance ... . . . . .. 16pFt032pForSeries 

(tighter tolerances available) Effective Series Resistance ... 50 to 250 Ohms 
Freq. Stability Tolerance ±0.01O% from -20to +70°C (frequency dependent) 

(tighter tolerances available) Drive Level ............. 0.5 m W maximum 
Oper. Temp. Range ..... -20 to + 70°C Shunt Capacitance . . . . . . . .. 7pFmaximum 

Standard Frequencies: The following selection chart lists the NMS Series crystals available from stock. 
Special frequencies are available upon request. 

Frequency Nymph Circuit Maximum 
Frequency 

Nymph Circuit Maximum 
Part Calibration ESR Part Calibration ESR 

MHz Number Condition (Ohms) MHz Number Condition (Ohms) 

3.579545 NMS035-18 18pF 250 10.000000 NMS100 Series 60 
3.686400 NMS037-20 20pF 250 12.000000 NMS120 Series 60 
4.000000 NMS040-20 20pF 150 14.318180 NMS143 Series 50 
4.000000 NMS040 Series 150 16.000000 NMSl60 Series 50 
4.915200 NMS049 Series 150 18.432000 NMS184 Series 50 
5.068800 NMS051 Series 150 19.660800 NMS196 Series 50 
6.000000 NMS060 Series 100 20.000000 NMS200 Series 50 
7.372800 NMS073 Series 80 22.118400 NMS221 Series 50 
8.000000 NMS080 Series 80 24.000000 NMS240 Series 50 

ex Series (10 kHz to 2.0000 MHz) Equivalentto Statek ex Series 

• High Performance • Superior Quality Factor • Rugged and Shock Resistant • Low Power Consumption 
• Excellent Stability • Extremely Low Aging • Small IC Compatible Dimensions • Precision Tuned by Laser 

Temperature Range: Vibration Resistance .. 10 grms, 10 Hz to 2kHz random 
Storage ....... - 55 to + 125°C Drive Level ........ :=;1 fLW (10-499 kHz) 

10 fLW (500-2000 kHz) Operating (Industrial) . . . .. -40 to +80°C 
Operating (Military) . . . . .. -55 to + 125°C Typical Shunt Capacitance: 

Parabolic Temp. Coef ....... typo -0.038ppmloC2 CX-1Vor 2V 10-499 kHz, lApF 
Aging First Year .......... to ppm max. CX-1Vor2V ...... 500-2000kHz,0.85pF 
Shock Resistance ......... 1000 g 1 ms, V2 sine wave CX-1Hor2H ...... 10-600kHz,L4pF 

Standard Frequencies (kHz) Standard Calibration Tolerances 

to.OOO' 25.000 60.000 500.000 Frequency Calibration Tolerances at 25°C 
12.800' 30.720 75.000 768.000 kHz A B C 
15.360' 31.500 76.800 
16.000 32.768 77.500 
16.384 38.400 100.000 
18.641 40.000 153.600 
19.200 40.960 240.000 
20.480 48.000 307.200 

1000.000 
±0.01% ±0.1O% 1048.576 10-74.9 ±0.003% 

1228.800 75-169 ±0.005% ±0.0l% ±0.1O% 

1500.000 170-249 ±0.010% ±0.02% ±0.20% 

1843.200 250-499 ±0.020% ±0.05% ±O.50% 

2000.000 500-2000 ±0.050% ±0.1O% ±1.00% 

'CX-10nly. Special frequencies and tolerances available upon request. 

SaRonix reserves the right to change all data without notice. 
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The SaRonix NYMPH crystal clock 
oscillator family includes a wide 
variety of state-of-the-art thick 
film hybrid devices for generating 
TTL, CMOS, HCMOS, ECl, Tri
State, Dual Independent Output, 
Baud Rates, and special output 
characteristics. 

Standard Package 

0.034 .800 1 200 
0.86 rr= 20.32 Max --I 5.08 Max 

ML 9 t ~ I- .45±.076 6.3±10 
.018±.003 ~_.248±.039 

Pin 1 

15.24+ .127 
.600±.005 
122±127 

Pin 7 
(Grounded 
to Case) 

12.5 Max 
.500 

r--1--+'--~ 

Pin 1: NC Pin 7: GND 
Pin 8: Output Pin 14: +5 VDC 

low Profile Package 

A crystal controlled CMOS 
oscillator suitable for extremely 
low power applications including 
portable devices, handheld 
instruments, and other battery 
powered equipment. 

A crystal controlled, low current 
hybrid oscillator circuit providing 
precise rise and fall times to drive 
high speed CMOS and NMOS 
microprocessors. Compatible with 
both CMOS and TTL. Physically and 
functionally interchangeable with 
RASCO." 

'RASCO is a trademark 01 MOTOROLA. 

Scale: None (D!mensions in ~~es ) 
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NYIl1ph Products by SaRonix 
Crystal Clock Oscillators 

NCT Series (TTL)/NTT Series (Tri-State TTL)* 
FrequencyRange ..... 250kHztollOMHz 
Frequency Stability .. .. ±0.0025% to ± 1.00% 

(overall conditions) 
Temperature Range: 

Operating . . . . . . . .. 0 to +70°C 
Storage .......... - 55 to + 125°C 

Input Voltage . . . . . . .. + 5VDC ± 10% 

TIL Output: 
Symmetry ........ 50% ±10%@1.4VDCLevel 
Rise&FallTimes ... 8nsmax.for250kHzto25MHz 

6 ns max. for 25 MHz to 70 MHz 
3 ns max. for over 70 MHz 

"0" Level ........ +0.4 Volts 
"1" Level ........ +2.4 Volts 
Output Load . . . . . . lto to TIL gates 

*Tri-State Control Pin 1: Logic "1" or no connection = RF out; Logic "0" or ground = High Impedance. 

Note: NeT Series available in standard and low profile packages. 

NCC Series (CMOS) 
Frequency Range ..... 250 kHz to 24 MHz 
Frequency Stability . . .. ±0.0025% to ±0.05% 

(over all conditions) 
Temperature Range: 

Operating . . . . . . . .. 0 to + 70°C 
Storage .......... - 55 to + U5°C 

Input Voltage: 
Rated ............ +5VDC±10% 
Operating ......... +3VDCmin.to+7VDCmax. 

Input Current: ..... 2 to 8.5 rnA typical 
(frequency dependent) 

CMOS Output: 
Symmetry ....... 50% ±10%@50%Voo 
Rise & Fall Times .. 20% Voo to 80% Voo = 12 ns max. 
(lTIL) ......... 0.5Vt02.5V=8nsmax. 
"0" Level ....... Vss +0.5 Volt max. 
"1" Level ....... Voo -0.5 Volt min. 

Note: Enable/Disable Function available. 

32.768 kHz (Real Time Low Power CMOS) 
Part Number ........... NCC 020C-32.7680 
Frequency ............. 32.7680kHz 
Frequency Tolerance ...... ±0.001% or 0.0025% 

(initial accuracy @ + 25°q 
Operating Stability ....... ±0.0025% Oto+500C 

±0.005% -20 to +700C 
Temperature Range: 

Operating ............ Oto +70°C 
Storage ............. -30 to +85°C 

NCL Series (Low Power CMOS) 
Frequency Range ...... 10kHz to 2.0000 MHz 
Frequency Tolerance .... 0.0010% to 1.000% 

(initial accuracy @ + 25°C) 
Temperature Range: 

Operating .......... -20 to +700C 
Storage ........... -30 to +85°C 

Input Voltage: 
Rated ............. +5VDC ±10% 
Operating .......... +3VDCmin., +10VDCmax. 

NCH Series (HCMOS) 
Frequency Range ..... 500 kHz to 50 MHz 
Frequency Stability . . .. ±0.0025to ±0.05% 

(over all conditions) 
Temperature Range: 

Operating ......... Oto+70°C 
Storage .......... -55 to + 125°C 

Input Voltage: 
Rated. . . . . . . . . . .. +5VDC ±10% 
Operating . . . . . . . .. +4VDC min. to + 7VDC max. 

Note: Enable/Disable Function available. 

Input Voltage: 
Rated. . . . . . . . . . . .. +5VDC ±10% 
Operating. . . . . . . . .. +3VDCmin. +tOVDCmax. 

Input Current . . . . . . . .. 40 IJoA typical, 80 IJoA max. 
CMOS Output: 

Symmetry . . . . . . . . .. 50% ± 10% @ 50% Voo 
Rise & Fall Times .. . .. 40 ns typical, 60 ns max. 
"0" Level .......... Vss +0.5Vmax. 
"1" Level .......... Voo -O.5V min. 
Output Load . . . . . . .. 200 kO at 15 pF 

Input Current . . . . . .. 40 IJoA typical 
(rated at + 5VDC, 40.0000 kHz) 

CMOS Output: 
Symmetry . . . . . . .. 50% ± 10% @ 50% Voo 
Rise & Fall Times ... 40 ns typical, 60 ns max. 
"0" Level ........ Vss +0.5V max. 
"1" Level ........ Voo -0.5V min. 
Output Level . . . . .. 200 k Ohms all5 £iF 

Input Current: 
500 kHz-24 MHz 

Over 24 MHz .... 

HCMOS Output: 

15mAmax.@25°C, lOrnA typo 
20 rnA max. overoper. temp. range 
30 rnA max. @25°C,20mAtyp. 
35 rnA max. overoper. temp. range 

Symmetry ...... 50% ±5%@50% Voo 
Rise & Fall Times . 20% to 80% Voo = 4 ns max. 
(to TIL Loads) . .. 0.5V to 2.5V = 6 ns max. 
"0" Level ...... Vss +0.5 Volt max. 
"1" Level ...... Voo -0.5Voltmin. 

SaRonix reserves the right to change all data without notice . 
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A crystal controlled hybrid clock 
oscillator with two independent 
frequency outputs in one package. 
This device allows for a choice 
of any two exact frequencies to 
drive CMOS, HCMOS, TTL or any 
combination. Each unit contains an 
internal by-pass supply capacitor 
which minimizes "cross-talk" 
and RFI. 

RTC72421 
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.100 
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NYIl1ph Products by SaRonix 
Crystal Clock Oscillators 

NCC/NCH Series (CMOS/HCMOS) Half Size Package 
Frequency Range: Symmetry: 

CMOS ............. 250kHz to 24.0000 MHz CMOS ........... 50% ±lO%max . 
HCMOS ............ 1.8432 MHz to 50.0000 MHz HCMOS .......... 50% ±5%max. 

Frequency Stability ...... ±0.0025% to ±0.05% 
(over all conditions) 

Temperature Range: 
Operating ........... 0 to + 70'C 
Storage ............ - 55 to + 125'C 

Input Voltage . . . . . . . . . . + 5VDC ± 10% 
Input Current: 

CMOS ............. 2 to 8.5 rnA typical 
(frequency dependent) 

HCMOS ............ lOrnA typicalto 24 MHz 
20 rnA typical over 24 MHz 

Rise & Fall Times: 
CMOS (1 TTL) ...... 20% to 80% Voo = 12 ns max. 

0.5Vt02.5V = 8nsmax. 
HCMOS (10 TTL) .. .. 20% to 80% Voo = 4 ns max. 

0.5V to 2.5V = 6 ns max. 
"0" Level . . . . . . . . . .. Vss +0.5 Volt max. 
"1" Level ........... Voo -0.5 Volt min. 

NCH Series (HCMOS) SMD Equivalent to Motorola MSO Series 

Frequency Range: ....... 100 kHz to 35 MHz 
Frequency Stability: ...... ±0.005% to ±0.050% 

(over all conditions) 
Temperature Range: 

Operating ........... 0 to + 70'C (Industrial) 
-40 to + 85°C (Military) 

Storage ............ - 55 to +125'C 
Input Voltage .......... +5VDC ±10% 
Input Current .......... 8 rnA atl MHz 

(typical when CL = 15 pF) 20 rnA at 30 MHz 

Rise & Fall Times: ....... 20% t080% Vee: 
(when CL = 15 pF) T, = 8 ns max., Tf = 7 ns max. 

0.5t02.5V: 
T,&Tf = 6ns max., each 

Start Up Time: ......... :55 ns typical 

Note: Enable/Disable Function available. 

NPC Series (Dual Independent Output) 
Frequency Range: 

CMOS. . . . . . . . . .. 250kHz to 24 MHz 
HCMOS ........ " 2MHzt024MHz 

Frequency Stability .. .. ±0.0025% to ±0.05% 
(over all conditions) 

Temperature Range: 
Operating . . . . . . . .. 0 to + 70'C 
Storage .......... - 55 to + 125'C 

Input Voltage: 
CMOS Rated .. '" ., +5VDC:±:1O% 
CMOS Operating .... +3VDCmin., +7VDCmax. 
HCMOS Rated ..... +5VDC ±10% 
HCMOS Operating .. +4VDCmin., +7VDCmax. 

Input Current: 
CMOS ........ . 
CMOS .......... . 
HCMOS ......... . 

8 rnA max. @ 25'C, 4 rnA typo 
10 rnA max. overoper. temp. 
15 rnA max. @ 25'C, 
10 rnA typ. 

HCMOS . . . . . . . . .. 20 rnA max. overoper. temp. 
Symmetry: 

CMOS . . . . . . . . . .. 50% ±10% at 50% Voo 
HCMOS .......... 50% ±5% at50% Voo 

Rise & Fall Times: 
CMOS ........... 20% to 80% Voo: 
(1 TTL Load) T, = 10 ns max., Tf = 7 ns max. 

0.5t02.5V: 
T,&Tf = 6nsmax., each 

HCMOS .......... 20% to 80% Voo: 
(10 TTL Loads) T,&Tf = 4nsmax., each 

0.5t02.5V: 
T, = 6 ns max., Tf = 4 ns max. 

RTC Series (Real Time Clock) RTC 72421 
• Built in 32. 768 kHz quartz crystal 
• Low power CMOS IC with backup function 
• Built in time and date 

• 30 second error adjustment feature 
• Automatic leap year selection 
• Direct bus-compatibility (120 ns access time) 
• Standard 18-pin DIP package 

SaRonix reserves the right to change all data without notice . 
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A crystal controlled hybrid 
oscillator circuit providing precise 
rise and lall times to drive ECl 
devices. Unit is packaged in a 
14-pin DIP compatible, resistance 
welded, all metal case. Options 
include Internal Termination, Open 
Emitter Output, Complementary 
Output, and Positive logic. 

The S1149 Series 01 ECl "clocks" 
offers a wide variety 01 output 
conditions and pin outs. This 
series is a direct equivalent to the 
Motorola K11491amily of ECl 
devices. 

Pin 1 
Pin 7 

A multiple output crystal oscillator 
combining an AT cut crystal and 
CMOS IC circuitry in a standard 
14-pin DIP package. The unit has 
a primary output between 10 and 
20 MHz and an auxiliary divider 
system providing outputs of 1/2, 
1/4,118 and 1/16 01 the primary 
Irequency. Pin 7 is grounded to the 
case to reduce RFI. 

rr~-2~912 ___ ~ 4~ 
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043--11--
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Nymph Products· by SaRonix 
Crystal Clock Oscillators 

NCK/NCE Series (ECl) 
Frequency Range: 

10kFamily .............. 5.0MHzto140MHz 
10 kH Family . . . . . . . . . . . . . 50 MHz to 200 MHz 

Frequency Stability .......... ±0.0025% to ±0.05% 
(over all conditions) 

Temperature Range: 
Operating . . . . . . . . . . . . . . . 0 to + 70°C 
Storage ................ - 55 to + 125°C 

Input Voltage . . . . . . . . . . . . . . .. - 5.2V ±5% 
Input Current . . . . . . . . . . . . . . .. 40 mA typical 
Rise & Fall Times: 

10 k Family ................ loOns typical 
10 kH Family . . . . . . . . . . . . . .. 1.5 ns typical 

Symmetry .................. 50% ±10% at VBB 

81149 Series (ECl) Equivalent to Motorola K1149 Series 

Frequency Range: 
10kFamily .............. 5.0MHzto14OMHz 
10 kH Family . . . . . . . . . . . . . 50 MHz to 160 MHz 

Frequency Stability .......... ±0.0025% to ±1.00% 
(over all conditions) 

Temperature Range: 
Operating . . . . . . . . . . . . . . . 0 to + 70°C 
Storage ................ - 55 to +125°C 

Part Numbering and Pin Assignment Guide 

Input Voltage ............... . 
Input Current ............... . 
Rise & Fall Times: 

10kFamily ............... . 
10 kH Family .............. . 

Symmetry ................. . 

-5.2V±5% 
40 mA typical 

1. 0 ns typical 
1.5 ns typical 
50%±1O%atVBB 

S1149AA S1149AB S1149AC S1149AM S1149BA S1149BC S1149BM 

Pin 1 GND GND N.C. N.C. ECLcompout ECLcompout ECL comp out 
Pin 7 VEE Vee VEE GND GND VEE GND 
Pin 8 ECLout ECLout ECLout ECLout ECLout ECLout ECLout 
Pin 14 Vee VEE GND VEE Vee GND VEE 

NCM Series (Multiple Output) 
Frequency Range ........... 250 kHz to 20 MHz 
Frequency Stability ... . . . . . .. ±0.01O% over oper. 

Input Current . . . . . . 10 mA max. at 25°C, 4 rnA typical 
15 rnA max. over oper. temp. 

temp. and voltage 
Temperature Range: 

Operating ............. " -10 to + 70°C 
Storage ................ -30 to +80°C 

Input Voltage: 
Rated. . . . . . . . . . . . . . . . .. +5VDC ±10% 
Operating. . . . . . . . . . . . . .. +4VDCto +7VDC 

Output Frequencies (in MHz) 

Base 
Frequency 111 1/2 

10.0000 10.0000 5.0000 
12.0000 12.0000 6.0000 
12.2880 12.2880 6.1440 
14.31818 14.31818 7.15909 
16.0000 16.0000 8.0000 
17.734476 17.734476 8.867238 
18.4320 18.4320 9.2160 
19.6608 19.6608 9.8304 
20.0000 20.0000 10.0000 

Symmetry ........ 50% ±1O%at50% Voo 
Rise & Fall Times .... 20% Voo to 80% Voo = 15 ns max. 

(1 TTL) 0.4V t02.4V = 6nsmax. 
"0" LeveJ ....... Vss + 0.5Vmax. 
"1" Level ....... Voo - 0.5V min. 

Output Dividing Ratios 
1/4 1/8 1/16 

2.5000 1.2500 0.6250 
3.0000 1.5000 0.7500 
3.0720 1.5360 0.7680 
3.579545 1.789773 0.894886 
4.0000 2.0000 1.0000 
4.433619 2.216810 1.108405 
4.6080 2.3040 1.1620 
4.9152 2.4576 1.2288 
5.0000 2.5000 1.2500 

SaRonix reserves the right to change all data without notice . 
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SURFACE ACOUSTIC WAVE TECHNOLOGY 
provides performance advantages and design flexibility that have proven invaluable to engineers in need of reliable, reproducible components featuring linear phase, temperature stability, 
small size, or other SAW characteristics. Increasingly, SAW technology is meeting the exacting requirements of modern systems with high performance bandpass filters, resonator 
products, delay lines, and other state-of-the-art signal processing components. Sawtek offers the industry's broadest product line and provides the total engineering support needed to 
make the proper design trade-offs among key parameters in order to achieve the optimum performance available from SAW technology. 

Sawtek produces hundreds of standard SAW products for both low and high volume programs in Cable Television, Satellite Communications, Modems, Radar, EW, and 
many other applications. In addition, Sawtek's custom design capability can provide technical assistance 
and rapid response to new design and production requirements at frequencies from 1 OM Hz to 
more than 1 GHz. Sawtek also designs and produces subsystems which incorporate 
SAW components. These include filter banks comprised of cascaded filters 
packaged in a Single assembly, SAW resonator-controlled oscillators, 
and ovenized components. 

Sawtek maintains a leadership role in SAW technology through the 
development and production of superior SAW components and a proven track record of delivering these reliable, high performance 
products on time and at a very competitive price. Product reliability for Sawtek's broad range of military and commercial parts is insured by a 
watchful quality control program that meets even the exacting requirements of military and space applications. 

EEM 1988 

SAW BANDPASS FILTERS 
SAW bidirectional bandpass filters 
are available at frequencies from 
10 MHz to 1000 MHz. Fractional 
bandwidths from 0.1 % to 65% are 
produced with insertion loss that is 
typically 15 dB to 30 dB with shape 
factors as low as 1.15: 1 and linear 

phase response. 

LOW LOSS FILTERS 
Sawtek offers low-loss SAW fiijers 
for applications where noise figure 
or dynamic range are limited by filter 
insertion loss. Losses of 4 dB to 10 
dB are typical while achieving excel
lent time spurious performance. 

RESONATOR PRODUCTS 
Sawtek's resonator products include 
high-Q resonators for oscillator con
trol and low-loss resonator finers for 
narrowband applications requiring 
0.D1 % to 0.25% fractional band
widths. The resonator finers are pro

vided in indivi
dual two-pole 
stages and 
in custom 
modules. 

OSCILLATORS 
SAW resonator-controlled oscil
lators are produced in both hybrid 
and discrete versions for military, 
aerospaoe and commercial appli
cations. Operating at fundamentals 
to more than 1000 MHz, SAWoscil
lators simplify design, reduce cost, 
and improve noise 
performance 
through the 
elimination of 
muniplier 
stages. 

DELAY LINES 
Sawtek produces non-dispersive 
delay lines for signal processing, 
oscillator control, and discriminator 
applications; dispersive delay lines 
for EW receivers and radar pulse 
compression systems; and tapped 
delay lines. 

SAW ASSEMBLIES 
Sawtek designs and manufactures 
RAC devices and other SAW com
ponents in ovenized assemblies as 
well as filter banks, pulse com
pression subsystems, 
oscillators, and 
specialized 
signal 
proceSSing 
modules. 

your system demands the advantages 01 
SAW Technology ... Demand Sawtek. 

t-~ SA\l\lTEK 
.... il INCORPORATED 

Post Office Box 609501 • Orlando, Florida 32860-9501 
(407) 886-8860 
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Seikolnstruments 
TIGHT TOLERANCE CRYSTALS/OSCILLATORS 

DS.MOO SERIES 
Standard Specifications 
o Frequency Range: 1.0MHz to 3.0MHz 
o Frequency Temperature Stability: Down 

to ±2.5ppm 
o Operating Temperature: - 30°C to 

+ 70°C 
o Series Resistance: 350 to 1200 Typical 
o Aging: ± 1ppm (1st year) 
o Extremely Shock Resistant 
• Frequency Dependent 

MOXO SERIES OSCILLATORS 
o 14Pin DIP Compatible 
o TCXO Specs/Low Power 
o Extremely Shock Resistant 

The DS-MGXO series oscillators use 
miniature GT cut crystal units (DS-MGQ) 
developed by SEIKO INSTRUMENTS. 
Their excellent frequency temperature 
characteristics (down to +2.5ppm over 
temperature) make the DS-MGXO ideal for 
applications, such as cellular telephones to 
facsimile machines and computer designs. 

The DS-MGXO incorporates preCision 
electrical adjustable capacitance (PEAC) 
elements verses the use of trimmer capaci
tors. PEACs are floating gate semiconduc
tor elements that can vary internal 
capacitance by applying voltage to pin #1 
(#3 for SM model). When not adjusting 
frequency, voltage can be removed and the 
PEAC maintains the capacitance setting. 
The PEAC coupled with the excellent tem
perature characteristics of the DS-MGQ 
enable + 2.5ppm temperature stability over 
a wide temperature range. 

SURFACE MOUNT CRYSTALS 
Seiko Instruments supplies a full range of 
surface mount crystals to meet your design 
needs. Our surface mount line covers 
frequencies from 32KHz to 20M Hz. Offering 
one of the most extensive SM crystal lines 
in the industry. 

SURFACE MOUNT OSCILLATORS 
SMO-100 
o 28 PCCC Compatible 

Parameter Specification 

Frequency 4-20MHz 

Frequency Stability ± 10 ppm 

Operating Temperature 0- + 70°C 
Range 

Power Supply Voltage 3-6 Volts 

Current Consumption' 4 mA MAX 

Comparison with Other Types DS-MGQ460 

DS-MGQ388 DS-MGQ206 Unit: mm 

Characteristics 

I 
~ 
j~ o~~~ __ --------__ -=~~~ 
~., -, --- -
I =: 

L_~~L--_~20~-L--~2LO--~40---6~O--~8LO~ 

Temperature (Oe) 

Standard Specifications 
Items A 

Oscillation Frequency 

Frequency Stability 
(at room temperature) ±2ppm 

Frequency Temperature Stability 
( - 20°C - + 70°C) ±Sppm 

Aging (first year) 

Power Supply Voltage 

Current Consumption 

Output Current 

Output Waveform 

Rise and Fall Time 

Operating Temperature Range 

SURFACE MOUNT 
Item 

SMC-3 

SMA 

SMG 

SMC 

SMT 

Parameter 

Output Load 

Dimension (mm) 

O.51~ ~Ol 

Specification 

2TTL(10TTL 
avail. @ higher 
current) 

Output Waveform' • 60/40 
(Square wave duty ratio) (45/55 available) 

Rise and Fall Time IOns MAX 

Storage Temperature 
Range 

'VoD =5V 

-30-+80°C 

J 6.1 MAX I 10.0 I~ 

~[~=41~ --ci--S 

DS-MGXO-68 
14PIN DIP 

c=Jl 
rr=T1 

DS-MGXO-DM 
'/2 Size 

~ u:JJ 
B C 

DS-MGXO-SM 
HC-49 Style 

~ 
10J~max 

0 

O.SHz - 3MHz 

Unit:mm 

E 

± 3ppm ± Sppm ± 10ppm ± 20ppm 

±10ppm ±2Sppm ±SOppm ± 100 ppm 

± 2 ppm/First Year 

DC S.OV ± O.SV 

Max. 200"A (3mA in MHz range) 

0.2mA (3mA in MHz range) 

Square wave duty ratio SO% ± 10% 

Max. lOOns 

- 20°C - + 70°C 

4.0MHz - 25MHz 

4.19MHz-20MHz 

1.536MHz - 3.0MHz 

32.768KHz -1.53MHz 

32.768KHz - 200KHz 

Indicate the Position 
of Pin 3 

SIU 

SMO·,OOA 
10.000MHz 

86.50 

Model 

Frequency 

Date Code 

Pin No. 
3: NC 

13: Vss 
17: Output 
27: Voo 

Seiko Instruments USA. Inc .. ElectronicComoonents Division. 2990 W. L9mita Blvd .. Torrance. CA 90505 (213) 517-7770 FAX: (213) 517-7792 
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&iA\~ 
S p e ct rum =======#&, 

l.chno'o9Y~ ~"nCN 
~ a DATUM company 

TEL: (805) 964-7791 
FAX: (805) 683-3481 
TWX: 910 334-1163 

Spectrum Technology specializes in the design and manufacture of high reliability 
and QPL crystal controlled oscillators. Applications include communications and 
dedicated computer systems for Defense, Aerospace and Commercial systems. 

SPECTRUM offers a ful/line of FREQUENCY CONTROL DEVICES •.• 

QPL LOGIC 
QPL TCXO 

TCVCXO 
TCXO 

OCXO 
VCXO 

LOGIC CLOCKS 
HYBRID OSCILLATOR 

SPECTRUM MANUFACTURING CAPABILITIES ... 
PACKAGE CONFIGURATIONS 

'PCBOARD 

ENVIRONMENTAL 

• AEROSPACE 

ELECTRICAL 

" TTL-HCMOS-CMOS 
" ECL-NMOS 
"SINEWAVE 

'LCC " M5531 0 
• FLATPACK 
• SURFACE MOUNT 

" CLASS B & S SCREENING 
" RUGGEDIZED DESIGNS "1 Hzto125 MHz 

• LOW PROFILE • RADIATION HARDENING " STABILITIES to ±O.3 ppm 

CUSTOM DESIGN CAPABILITIES .•. 
Spectrum welcomes new product design inquiries~ 
Call our Sales Application Engineers at: 

SAVE TIME... FAX YOUR SPECIFICATIONS 
(805) - 964-7791 

(805)-683-3481 

TCXO TCVCXO VCXO 
Spectrum Technology's advanced computer test and 
compensation system allows Spectrum to achieve stabilities to 
±a.s PPM in high volume production. 

TYPICAL STABILITIES 
±o.3ppm 
±o.Sppm 
±1.0ppm 
±2.0ppm 
±4.0ppm 

+1Sto+35 "C 
Oto +SS "C 

- 20 to +70 "C 
- 40 to +85 "C 
-SSto +105 "C 

VCXO and TCVCXO designs are available from 
±2 ppm to ±200 ppm (to 20 MHz) deviation. 

Frequency range: 1.0 Hz to 125.0 MHz 
Outputs: TIL HCMOS CMOS ECl SINEWAVE 
Aging: 1.0 ppm/year slandard 

0.5 ppm/year available 

OCXO 
OVEN CONTROLLED CRYSTAL OSCILLATORS 

Spectrum Technology manufactures OCXO's and 
VCOCXO's for applications requiring slabilities 
better than ±O.3 ppm vs. temperature. 

Frequency range: 1.0 Hz to 100.00 MHz 

lOW POWER package sizes from 2.0· x 2.0· x .a· 
Typical PRECISION FREQUENCY STANDARD specs 

STI PN 800~26 

Frequency: 
Stability/day: 
Operating temp: 
Power: 
Package: 

10.0 MHz 
±1.0 x 10-11 
o to +60 "C 
a watts max. 
2.0· x 2.0' x 4.0· 

QPL OSCILLATORS 

Spectrum Technology is a 
QUALIFIED SUPPLIER TO MIL-0-5531 0 

104 to 107 
108 to 112 
114 to 119 
'20 & '21 

TCXO's 
Hybrid Logic Clocks 
Hybrid Logic Clocks 
Are pending certification. 
Spectrum PN 7120 & 7121 
are immediately available 
as NON QPL equivalents. 

COMMON FREQUENCIES NORMALLY IN STOCK 

'HYBRID LOGIC CLOCKS 
Spectrum manufactures a full line of AEROSPACE, HIGH 

RELIABILITY & COMMERCIAL Hybrid Oscillators. 

Standard outputs: TIL HCMOS CMOS NMOS 
ECl SINEWAVE 

Standard Packages: 
* 14 PIN DIP 
" lCC Laaelless Chip Carrier 
" FLATPACK 
• TO-5 and TO-8 

Stendard frequency range: .01 Hz to 65.0 MHz. 

Stabilities to: ±SO ppm -55 to + 125 DC 
±30 ppm -20 to +70·C 

300 LOPEZ RD., PO BOX 948, GOLETA,CA 93116 FAX: 805-683-3481 TWX: 910-334-1163 TEL: 805-964-7791 
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$~~ 
Sp·c'rum~ 
l·c"noloSlY~ ~',iiCA; 
~ II DATUM com/1llny QPL TO 

Spectrum Technology is a QUALIFIED SUPPLIER of Crystal 
Oscillators to the Mll-O-55310 specifications listed below. These 
can be screened to Class S, B, or C. 

Spectrum has many standard TCXO and Hybrid logic Clock designs; 
modifications and custom designs are available. Hybrids can be 
produced with TTL, CMOS, HCMOS, NMOS, ECl or Sinewave outputs. 

SERIES 
STI PN MSS310/xx Package Type (9) 

S004 104 
500S lOS 
5006 106 
5007 107 

7116 108 
71S0 109 
7181 110 
4116 111 
41S0 112 
7116 114 
4116 11S 
7116 116 
7116 117 
4116 118 
7110 119 
7120 
7121 

NOTES: STABIUTVOPTIONS 
A: -55 to +125 "C 

SERIES: 

FEATURES: 

B: -55 to +105 "C 
c: -20 to + 70 "C 

7116 TTL 
4116 CMOS 

• High Reliability 
• Low Profile 
• DIP Mounting 
• 0.o15Hzto 

65 MHz 

r--.uo .A.a._ 

"m;=;;FifiFii=F. 
. 2,.IN 

_I 

" "-- .01' DrA TYP' 

1.S x 1.S x .S" h. 
2 x 2 x.7" h. 
1.5S x 1.015 x .7" h. 
2 x 2 x.7" h. 

14-pin DIP, .2" h. 
TO-S 
TO-8 
14-pin DIP, .4" h. 
TO-5 
14-pin DIP, .2" h. 
14-pin DIP, .2" h; 
14-pin DIP, .2" h. 
14-pin DIP, .2" h. 
14-pin DIP, .2" h. 
40-pin lCC, .085" h. 
44-pin lCe, .08S" h. 
20-pin FlATPACK •. 12" h 

(1) 
±SO or 100 ppm 
±4Oor 90 ppm 
±25 or 60 ppm 

(2) 
±100 or 200 ppm 
±75or150ppm 
±SO or 100ppm 

SERIES: 7150 TTL 
4150 CMOS 

FEATURES: 
• High Reliability 
• T0-5 package 
• Low Profile 
• Resistance Weld 
• 3.5 Hz to 65 MHz 

11.:0., •. 
I J~JJ' ....... ;, I. 111 

" ~~ L L'" ....... m. 

@' . .A'.;' 
1 ~,.r, So.,. 

I 

- .J" -.... 

. 300 ttl. 

Frequency Range 

750 KHz, 10 MHz 
1 MHz,10 MHz 
1S.7 KHz, 10 MHz 
10 MHz, 90 MHz 

SOHz, SO MHz 
'400 KHZ, 60 MHz 
1KHz, 60 MHz 
.OS MHz, 10 MHz 
.OS MHz, 10 MHz 
.1 Hz, 25 MHz 
.01 Hz, 10 MHz 
.1 HZ,60 MHz 
250 KHz, 50 MHz 
.01 Hz, 15 MHz 
1.0 MHz, 60 MHz 
40 KHz, 70 MHz 
1.0 MHz, 60 MHz 

(3) 
±SO ppm 
±4Oppm 
±25ppm 

(4) 
±100ppm 
±70ppm 
±55ppm 

SERIES: 7181 TTL 
4181 CMOS 

FEATURES: 
• High Reliability 
• TO-a package 
• Low Profile 
• Resistance Weld 
• 3.5 Hz to 65 MHz 

Q' .350.11 . 

. t, .. 
~ 
'-.0,. .... ",. 
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M55310 
TEL: (805) 964-7791 
FAX: (805) 683-3481 
TWX: 910334-1163 

Spectrum Technology'. Hybrid Logic Clock Oscillators are 
produced with THICK FILM hybrid circuits and integrally mounted 
crystals in hennetically sealed 14 PIN DIP, T0-5 or TO-8 packages: lCC 
and FLATPACK designs are seam welded. 

These proven designs provide a mechanically rugged package for HIGH 
RELIABILITY, LOW AGING applications in military, aerospace and high 
reliability commercial systems. 7130 Eel 

Output Pin Numbers 

Stability Option Type Out Case B- B+ 

(5) CMOS 1 4 3 2 
(5) TTL 1 4 3 2 
(6) TTL 1 4 3 2 
(7) SINE 3 4 5 1 

(3) TTL 1 2 8 14 
(3) TTL 5 4 4 8 
(3) TTL 5 4 4 8 
(3) CMOS 1 2 8 14 
(4) CMOS 5 4 4 8 
(3) TTL 5 7 7 4 
(3) CMOS 1 2 8 14 
(1 ) TTL 8 7 7 14 
(1 ) TTL 8 7 7 14 
(1 ) CMOS 8 7 7 14 
(2) TTL 39 - 31/37 4/10 
(1 ) TTL 42 - 34/40 6/12 
(1 ) TTL 11 10 10 13 

(5) ±.5 ppm or ±1 0 ppm depending on supply voltage and temperature range. Contact STI for details. 
(6) ±SO ppm from -65 to +85 DC. (7) ±1 to ±1 0 ppm depending on temperature range. 

SERIES: 7110 TTL 
4110 CMOS 

FEATURES: 

• High Reliabilty 
• Minimum Size 
• Surface Mountable 
• Hermetically Sealed 
• 600 Hz to 65 MHz 

liiiiiiffij~ .... 
t 

EEM 1988 

SERIES: 7121 TTL 
4121 HCMOS 

FEATURES: 

• High Reliability 
• Minimum Size 
• Surface Mountable 
• Hermetically Sealed 
• 1.0 to 60.0 MHz 
• 20 PIN FLA TPACK 

:10 11 

SERIES: 7111 TTL 
4111 CMOS 

FEATURES: 

• High Reliability 
• Minimum Size 
• Surface Mountable 
• Hermetically Sealed 
• 3.5 Hz to 65 MHz 
• 14,16,20 and 36 PIN 

packages 
r.510l 16 9 

~.~ .... : .. =¥OMAX . 
• OSct TYp. -.l ~ 

.010 .385 MAX 

015 Jor'irn.....r-'-t 
PIN NO,1 I.D. 
DOT 

.30MIN. 

~ 
8 

For manufacturers' sales offices, see yellow pages A·1467 
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TCXO 
TCVCXO 

TEL: (805)-964-7791 
FAX: (805)-683-3481 
TWX: 91 0-334-1163 

Temperature Compensated Crystal Oscillators 

SERIES 5005 
~I'OO _ 

SERIES 7002 SERIES 7006 _>5._ 
,--.., 

roT ----1 >5_~ I ! I ,f"25 -

I 
, [ J .,,r 

1 ,~" t f I'" 
25 I 200 

U u 1 I ' .. 025 r- e + _.12S 

PIN PIN ..!: DID I I 1 :.Q10 

1 =8+ UO 
1 =B+ -

I ''If 
200'1 - r-<!l= ===f ' , 

;-0 2=B- - 2® 2=B-
PIN I -'1---" 3=NC 3 ... NC 

4=OUT TYPE = TCXO 
4=OUT 

'® IT I 1 =OUT _IOO~ 

- 2 ... B+ 200 

Freq.range: 1Hzto 125 MHz 3=B- TYPE = QPL TCXO 
Output:TTLJHCMOS/CMOSlSinewave 4= Case MIL-0-553101OS Stability: to ±O.3 ppm TYPE = TCXO 
Op. Temp:-55to 105 °c 

Freq. range: 1 Hz. to 22 MHz Freq. Range: 1.0to 10 MHz 
Environmental: 

Commercial Output: TnlHCMOSICMOSlSinewave Ouput:TTL 

Military Stability: to ±O.5 ppm Stability: ±O.5 ppm to 0-50 °C 

Aerospace Cp. Temp: -55 to 105 °C ±S.O ppm -55 to +85 °C 

SAVE TIME •.• FAX YOUR SPECIFICATIONS (805)-683-3481 

SERIES 7007 
~ 
~[,----~~ 

SERIES 7009 

I 250;030 ~~ ~ ~~ II .,.--- ---l --- .IOMAX 

PIN 
-I "" -'000 

1 = OUT 
2 ... 8+ I 
3=8-
4=Case T 
5 = B- -'----+--:1: 

~ TY'----PE-'--'-= -TC-'-X-O..-/ 

Freq. Range: 1.0 to 75 MHz 
Output:TTLJHCMOSICMOSI 

ECLlSinewave 
Stability: to ±O.3 ppm 
Environmental 

Commercial 
Military 
Aerospace 

I 
1,05 

---1 

PIN 
1 =B+ 
2=B-
3=NC 
4=OUT 

TYPE = TCXO 
1 INCH SQUARE 

Freq. Range: 3.0 to 22.0 MHz 
Ouput: HCMOS 
Stability: to ±1.0 ppm 
Voltage: +5.0 VDC 
Package: 1.0 x 1.0 x 0.5" 

PIN 
1 =B+ 
2=GND 
3=VC 
4=OUT 

TYPE = TCVCXO 

Freq. Range: 1.0 to 20.0 MHz 
Output: TTL 
Stability: ±1.0 ppm -40 to +85 °C 
Deviation: 5 to 200 ppm 
Unearity: 10 % 

300 LOPEZ RD., PO BOX 948, GOLETA, CA 93116 FAX: 805-683-3481 1WX: 910-334-1163 TEL: 805-964-7791 
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Crystals and Oscillators 

the STANDARD of 

excellence ..... . 

CRYSTAL BLANKS 
We offer a full range of flat or con
toured, finished or semi-finished 
quartz crystal blanks. These blanks 
are available with or without plated 
electrodes in anyone of eight plating 
materials. 

CRYSTALS 
Our frequency range is one of the 
widest in the industry. From an audi
ble frequency of 800 Hz all the way 
to 300 MHz. We offer these crystals 
mounted in a multitude of holders 
to fit almost any design application. 
From the tiny surface-mount 
package to the massive 8-pin octal 
holder. We also offer glass holders 
T-51/2 and T-61/2. 

OSCILLATORS 
Our oscillator product range covers 
the spectrum from 1 Hz to 200 MHz 
in the following types: VCXO, TTL, 
FAST TTL, CMOS, HIGHSPEED 
CMOS, lPO at 32.768 KHz and 
25.600 KHz, ECl and CERAMIC 
TTL. Package is 14DIP with four 
leads. 

STANDARD CRYSTAIsoRPORATION 
9940 E. BALDWIN PLACE, EL MONTE, CA 91734' 818/443-212HELEX: 4908755 800-423-4578 (OUTSIDE CA)· FAX (818) 443-9049 
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~ 
STATEK 
~ 

Quartz Crystals and 
Crystal Oscillators 

THINK SMALL. 
THINK PRECISION IN 

CRYSTALS AND OSCILLATORS. 
THINK STATEK CORPORATIONI 

From .0006 Hz to 32 MHz 
Crystal Oscillators 

From 1 Hz to 32 MHz 
Quartz Crystals 

• Manufactured in the U.S. (with SPC) 
• JIT delivery 
• High shock resistance 
• Low aging LEADED 
• CMOS and TTL compatible 
• Oscillators housed in standard 24-pin CLCC 
• Low power consumption 
• Tests to MIL Specs 
• Custom packaging available 

• STATEK 
STATEK CORPORATION· 512 N. Main Street· Orange, CA 92668 

Tel (714) 639-7810; Telex 67-8394; TWX (910) 593-1355; FAX (714) 997-1256 
A TECHNICORP COMPANY • 

A·1470 For manufacturers' sales offices, see yellow pages EEM 1988 
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Miniature Surface Mountable 
AT Quartz Crystals 

Features 
o Low-profile hermetically-sealed package 
o High shock resistance 
o Excellent aging characteristics 
o Fundamental mode 
o Full military testing available 

Special Features 
CX-1 - available without leads for hybrid 

epoxy mounting 
CX-1-SM - designed for surface mount using infrared, 

vapor phase or wave solder 

CX-1 Package Dimensions 

r~! n ~ OIri1~ 
l~lU~GIU 
DIM N Mf,1 

A 0.330 8.38 
B 0.155 3.94 
C 0.080 2.03 
D 0.300±0.01 7.62±0.25 
E 0125 3.23 
F 0.040 102 
G 0.045 1 14 
H 0.105 2.67 
J 0.060 1.52 

Leads 0.010" x 0.018" (0.25 x 46 mm) nom 

CS-1-SM Package Dimensions 

T 
335 

MAX 

MAX 

NOTES: 

-1 I-0ps MAX. 

:'0.5.11 
MAX, ! 

--A- _ 

,. DIM "A" IS 0.075" MAX. ·on solder plated parts. 
2. DIM" A" IS 0.080" MAX on solder dipped parts. 
3. Plating is not drawn to scale 

NOTES 

Max 
Max 
Max 

Min 
Max 
Nom 
Nom 
Nom 

Typical processes for surface mounting 
CX-SM crystals 

10 MHz to 32 MHz 

Specifications 

Specifications are typical at 250C unless otherwise noted. 
Specifications subject to change without notice. 

TYPICAL CRYSTAL PARAMETERS 

10 MHz 16 MHz 20 MHz 

Motional Resistance R, (Q) 
Motional Capacitance C, (ff) 
Quality Factor Q 
Shunt Capacitance Co (pf) 

70 
5.5 

35,000 
2.5 

20 
8.7 

57,000 
2.7 

15 
10 

54,000 
3.4 

Calibration Tolerance* ...... Calibration A: ± 0.01 % 
Calibration B: ± 0.1 % 
Calibration C: ± 1.0% 

load Capacitance .......... 20 pf (other available) 
Drive level .............. 500 f-IW maximum 
Frequency-Temperature 
Stability* * * .............. ± 0.01 % -20 to 70°C 

±0.015% -40 to +85°C 
Aging. first year ........... 5 ppm 
Shock. survival ............ lOOOg. 1 ms. 1/2 sine 
Vibration. survival ......... 20g rms. 10-2000 Hz random 
Operating Temperature ..... -40 to + 85°C 
Storage Temperature ....... -55 to + 85°C 

• Tighter tolerance available 
•• Does not include calibration tolerance. 

Circuit Design 

A conventional CMOS Pierce Oscillator is shown below. The 
crystal oscillates at a frequency fa above the crystal's series
resonant frequency fs. The crystal is effectively inductive and, 
in combination with RA, CD and CG in the feedback loop, pro
vides approximately 180° phase shift necessary to obtain oscilla
tion. Typical component values for a Pierce Oscillator using a 
16 MHz crystal with a 74HC04 hex inverter are shown below: 

TYPICAL APPLICATON AS PIERCE OSCILLATOR 
Using 74HC04 CMOS Hex Inverter at 5 VDC 

At= 1M 

AMPLIFIEA 

74HC04 CMOS 
Hex Inverter 

1) Vapor Phase 
2) Wave Solder 

215°F or 253°C for 10 sec to 5 min. 
260°C for 10 sec OSC 

OUT 
3) Infrared 
4) Conductive Epoxy 
Terminations 
Designation 
SM1 
SM2 
8M3 

• STATIEK • 
EEM 1988 

Termination 
Gold Plated 
Ni 8n Plated 
Ni 8n Plated, Solder Dipped 

r Co 
150 pF 
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Miniature Low-Frequency Quartz Crystals 

TABLE 3: CX Series Specifications 10 kHz 
to2MHz 
Specifications are typical at 25°C unless otherwise noted. 
Specifications subject to change without notice. 
Frequency (see Table 4)1 ....... 10 kHz to 2 MHz" 
Calibration Tolerance2 

(see Table 5). . . . . . . . . . . . A, B or C Tolerance 
Motional Resistance, R, . . . . . . . . Figure 4 

Maximum: 
10-169 kHz. 
170-600 kHz. 
600 kHz - 2 MHz 

· 2 x typical 
· 2.5 x typical 

H Model .............. 5 KQ maximum 
V Model .............. 3 KQ maximum 

Motional Capacitance, C, . Figure 5 
Quality Factor, Q . Figure 6 
Shunt Capacitance, Co 

10-600 kHz. 
600 kHz-2 MHz .. 

Drive Level 
10-25 kHz 

1.4 pf typical 
1.0 pf typical 

H Model. . 1.5,",w maximum 
V Model ................ 0.5 ,",w maximum 

25-600 kHz 
H Model. 
V Model. 

600 kHz-2 MHz 
H Model. 
VModel .. 

. ..... 3 ,",w maximum 
1,",wmaximum 

· 5,",w maximum 
. .......... 3 ,",w maximum 

Turning Point, To . 
Ternperature Coefficient, K . 
Aging, first year 

Figure 7 
· -0.035 (ppm/OC2) 

10-600 kHz. 
600 kHz-2 MHz .. 

Shock Survival 
10-600 kHz. 
600 kHz-2 MHz .. 

Vibration Survival 

........ 5ppm maximum 
10ppm maximum 

1000g, 1 ms, 1/2 sine 
· 750g, 1 ms, 1/2 sine 

10-600 kHz. . .......... 20g rms, 10-2000 Hz 
600 kHz-2 MHz. . 10g rms, 10-2000 Hz 

Operating Temperature 
Industrial .. 
Military. 

Storage Temperature. 
Maximum Temperature' 

· -40 to +85°C 
· -55 to + 125°C 

-55 to + 125°C 

Lead/Package Junction. 175°C 
Lid Seal . . ... 210°C 

1.Tuning Fork Flexure Mode. 10-600 kHz 
Extentional Mode. . . 600 kHz-2 MHz 

2.Frequency specified for Statek standard oscillator 
circutt. Tighter calibration tolerances. available. 

3.Higher temperature capabiltties available in surface 
mountable crystals, see below. 

"10-15.9 kHz not available in CX-2 case size. 

TABLE 4: Standard Frequencies, CX Series 

FREQUENCY g~~~N APPLICATION 

10" kHz 
12.8' kHz 
15.36' kHz 
16kHz 
16.384 kHz 
18.841 kHz 
19.2 kHz 
20.48 kHz 
25kHz 
30.72 kHz 
31.5 kHz 

10 
28 
28 
24 
214 
226 
26,5,4 

212 

32.768 kHz 215 
38.4 kHz 26.5.4 
40kHz 
40.96 kHz 
60kHz 
76.8 kHz 
100 kHz 
153.6 kHz 
240 kHz 
307.2 kHz 
500 kHz 
1 MHz 

26.5,4 

26,5,4 

27 
27.6,5 

1.048576 MHz 220 
1.2288 MHz 

1.8432 MHz 
2.0 MHz 
2.097152 MHz 221 

'CX-10nly 

• STATEK • 
A·1472 

1 kHz audio 
50 Hz time base 
60 Hz time base 
1 kHz audio 
1 Hz time base 
1 cycle per hour 
300,600,1200 baud modem 
5 Hz clock motor 
Ultrasonic alarm transducer 
60 Hz time base 
lV. raster 
1 second time base 
600, 1200, 2400 baud modem 
Ultrasonic alarm transducer 
10 Hz clock motor 
WWVBPLL 
1200. 2400. 4800 baud modem 
Calibrator 
2400, 4800. 9600 baud modem 
Motor control 
2400, 4800, 9600 baud modem 
Microprocessor 
Microprocessor 
Microprocessor; real time clock 
Microprocessor, baud rate 
generator 
Baud rate generator 
Microprocessor 
Microprocessor; real time clock 

TABLE 5: Calibration tolerances at 25°. 
cXSaries 

CALI- 10- 75- 170- 250- 600 kHz-, 
ElRATION 74.9 kHz 169 kHz 249 kHz 600 kHz 2 MHz 

A ±0.003% ±0.OO5% ±0.01% ±0.02% ±0.05% 

B ±0.01O/0 ±0.01% ±0.02% ±0.0501b ±0.1O/o 

C ±0.1 01b ±O.1% ± 0.2"/0 ± 0.5% ±1.0% 

FIG 2A: Dimensions and case styles-
CX-1 Series 

r- 8 -j r-'-j rC, I"J"i 

f[[1 ~ J:J lJ1 
1". r---' 1 GI 
DIM. IN MM 

A 0.330 8.38 
B 0.155 3.94 
C 0.080 2.03 
D 0.300 ± 0.01 7.62 ± 0.25 
E 0.125 3.23 
F 0.040 1.02 
G 0.045 1.14 
H 0.105 2.67 
J 0.060 1.52 

Leads 0.010' x 0.018" (0.25 x 0.46 mm) nom. 

FIG 2 B: Dimensions and case styles
CX-2 Series 

NOTES 

Max 
Max 
Max 

Min 
Max 
Nom 
Nom 
Nom 

Surface Mountable Crystals and Oscillators 
CX-l and CX-2'Series crystals are available in higher
temperature leadless versions for surface mounting. 
SOXO-2 series oscillators are available in a 24-pin 
leadless ceramic chip carrier for surface mounting. 
Surface-mountable crystals are designated CX-1 
(H or V)-SM or CX-2 (H or V)-SM, and surface-mountabie 
oscillators are designated SQXO-2-SM or DOXO-3-SM. 

All Statek surface-mountable devices are designed for 
use wtth vapor phase solder reflow processes and wave 
solder processes up to 260°C. See individual data 
sheets for specifications. 

FIG 3: Equivalent circuit, CX Series 
Co 

1 Lh:c:;:L2 
Rt Motional ReSistance l, Motionallnductance 
C, Motional Capacitance C.Shunl Capacitance 

FIG. 4: Typical Motional Resistance R
" 
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FIG. 5: lYplcal Motional Capacitance C,' CX 
Series 
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FIG. 6: Typical Quality Factor Q, CX Series 
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~ 
STATEK 

Surface Mountable Crystal Oscillators 
~ 

• Actual sIze 

Features 

Standard 24-pin ceramic leadless chip carrier 

Designed for surface mounting using vapor phase solder 
reflow or wave solder 

TTL and CMOS compatible 

Low power consumption 

High shock resistance 

Full military testing available 

Description 
Statek surface-mountable crystal oscillators consist of a 
CMOS-compatible hybrid circuit and a miniature, low
frequency quartz crystal in a standard 24-pin ceramic 
leadless chip carrier. They are compatible with con
ventional vapor phase solder reflow and wave solder 
processing techniques and offer small size, low power 
consumption, high shock resistance and excellent long
term stability. 

Dimensions Inch 
(mm) 

TOP 

400 + .010 - .005 
(10.16+.254-.127) ,,,.--.., 

1------ (9~;:5) SQ. ----I 

1 Hz to 2 MHz 

Model SQXO-2-SM: 10 kHz to 2 MHz 
Model OQXO-3-SM: 1 Hz to 10kHz 

Specifications 
Specifications are typical at 25°C unless otherwise noted. 
Specifications are subject to change without notice. 
Calibration tolerance ............... A: ± 0.01 % 

8: ±0.03% 
Frequency stability ................. See Frequency Range 

Table below 
Supply voltage .................... 4 to 6 V 
Frequency range .............. 1 Hz to 2 MHz' 
Supply current" .................... 50).LA at 1 Hz 

200).LA at 10kHz 
2mA at 2M Hz 

Operating Temperature 
Industrial ............... . ... -40 to +85°C 
Military ......................... -55 to +125°C 

Shock 
1 Hz to 600kHz .................. 1000g, 1 mS, 1/2 sine 
600 kHz to 2 MHz ............... 750G, 1 mS, 1/2 sine 

Vibration .......................... 10g, 10 to 2000 Hz 
Storage temperature ............... - 55 to + 125°C 
Aging, first year ................... 10 ppm maximum 
Typical processes 

vapor phase .................... 215°C or 253° C for 
10 sec to 5 min 

wave solder ..................... 260°C for 10 sec 
'Lower frequencies available. contact factory 
"SV supply voltage; 10pr, 10 Mnload. 

fREQUENCY RANGE 

Frequency -5510 +125°C 
Stability· -40 to +85°C 

BOTTOM NOTES: 
1. Tolerances ± 1%, NLT ±.005 (.127) unless otherwise 

specified. 
2. Thickness tolerance ± 10%, NLT ± .003 (,0076) 

unless otherwise specified. 
3. Ceramic material: AISiMag' 777 (94'10 AI 20 3). 

4. Metalizing refractory metal + nickel + gold 
(601J" thick minimum). 

PIN CONNECTIONS: 
23,24 Ground 
5,6 VOO 
13,14 Output 
All Others Not Connected 

-11~ ~L 
(:~; ! :~~) TYP, 24 (:~~) ; 45" REF 

• STATEK • 
EEM 1988 
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Low Frequency Crystal Oscillators 
Programmable Crystal OSCillators 

PXOSeries 
0.002 Hz to 2 MHz 

Generates 57 discrete, programmable frequencies from a 
single crystal' Packaged in standard 16'pin DIP, Low 
power' Low aging' TTL compatible. 

All frequencies generated are derived from a single built· 
in quartz crystal oscillator and exhibit the same high 
levels of accuracy and stability as those of the base 
frequency. 

Standard calibration tolerance for PXO 32768,A: ± 10 
ppm, All others ± 100 ppm. Tighter tolerances available' 
Frequency stability: ± 0.015%', -10 to + 70°C, Supply 
voltage 4·6V • Supply current 1 mA max' Rise time: 70 
nsec typ • Fall time: 30 nsec typ • Aging: 10 ppm max 
first year 
~ Does not include calibration tolerance 

Standard Frequency Ranges, PXO Series' 

MODEL 
PXO·32768 
PXQ·600 
PXQ·768 
PXQ·1000 

BASE 
FREOUENCY 

327.68 kHz 
600 kHz 
768 kHz 

1 MHz 

OUTPUT 
FREQUENCY RANGE 

0.00273 Hz to 327.68 kHz 
0.005 Hz to 600 kHz 
0.0064 Hz to 768 kHz 
0.0083 Hz to 1 MHz 

* Other frequencies available. Consult factory. 

High Accuracy Crystal OSCillators 

LXOSeries 
10 kHz to 2 MHz 

Laser tuned for high accuracy' Low aging' Low power· 
CMOS compatible' Low profile, hermetically·sealed 
package. 

The LXO Series has the highest accuracy and stability of 
all Statek oscillators. 
Specrtications and characteristics of the LXO Series vary 
with frequency. Characteristics ofthe LXO·32.768 kHz 
model are presented below as an example. Contact 
factory for other frequencies. 

Standard calibration tolerances: f',: ± 10 ppm; B: ± 25 
ppm; C: ± 100 ppm. Tighter tolerances available' 
Frequency stabil~y: -0.012%, -20 to + 70°C' • Supply 
vottage: 3·6V • Rise time: 1.0 "sec max' Fall time: 1.0" 
sec max .• Supply current: 50 ,.A typical at 5V, 20,.A 
typical at 3V ' Aging: 1 ppm/yr typical, 3 ppm max. 
• Does not include calibration tolerance. 

Package Dimensions (Inches), LXO SerIes 

• STATEK • 

~
r-~.=~ 

~m-l F i ,1 , .... ' --.L 

I--~';' ~-j t-._ 
,., -=<1-~ yO o'-I:P-I I:. :I l:= 
-o-~ 

Gl.t.SSINSUI.ATOIlS(4) 

Block Diagram, PXO Series 
16 12 13 14 10 

+ Voo EXC CSEL RESET TEST 

FOUT 

11 5, • 

Output Frequencies, PXO Series 
Example-Model PXO·l000 
UNIT: Hz 

PROGRAM P' 0 0- 0 0 I 
PIN 

SETTINGS P5 0 0 1 1 0 

~ 
0 1 0 I 0 

PI P2 P3 

0 0 0 1M lOOK 10K lK 100 

0 0 I 100K 10K lK 100 10 

0 I 0 soaK 50K 5K 500 50 

0 1 I 333.3K 33.3K 3.3K 333.3 33 :3 
1 0 0 25QK 25K 2.5K 250 25 

1 0 I 20QK 20K 2K 200 20 

1 I 0 1666K 166K 1.6K 166.6 16.6 

1 I 1 

0 
,-r--;---

1 0 1 

10 1 0.1 

1 0.1 0,01 

5 0.5 005 

33 033 om) 

2.5 025 0,025 

2 0.2 0,02 

100 016 0016 

1 1 1 833K 83K 833.3 83.3 8.3 0.83 0,083 0,0083 

'33% duty cycle "40% duty cycle 

MIniature Quartz Crystal OSCillators 

Statek manufactures three series of oscillators in TO·5 
packages: SQXO·2 Series, LQXO·4 Series and DQXO 
Series. They all have these features in common: 
Laser tuning for high accuracy' Hybrid construction' 
Low aging' Operating temperature: industrial - 40 to 
+85°C; military: -55 to + 125°C' • Shock (survival): 1 
Hz to 600 kHz: 1000 g, 1 mS, 1/2 sine; 600 kHz to 2 MHz: 
750g, 1 mS, 1/2 sine. Vibration (survival)' 109. 10 to 
2000 Hz. 

TO-S Dimensions 

TOP VIEW 

PIN CONNECTION DIM INCHES MILLIMETERS 
1 VDD A 0.380 9.19 
2 output B 0.185 4.70 
3 Gnd. C 0.500 12.70 

D 0.029 0.74 
E 0.326 8.28 
F 0.200 5.08 

1. All metal parts are gold plated. 
2. Leads are 0.p19" (0.48mm) dia. max. 

Pin Functions, PXO Series 
Prog 1 through Prog 6 control divide ratio of base 
frequency. 

P, P2 P3 
DIVIDING P, Ps P6 

DIVIDING 
RATIO RATIO 

0 0 0 111 0 0 0 111 

0 0 1 1/10 0 0 1 1110 

0 1 0 112 0 1 0 1/1()2 

0 1 1 1/3 0 1 1 111Q3 

1 0 0 114 1 0 0 1/1~ 

1 0 1 115 1 0 1 1J1()5 

1 1 0 116 1 1 0 1110' 

1 1 1 1/12 1 1 1 1/107 

OUT: Supplies programmed output frequency with 
rectangular pulse shape (500/0 duty cycle). 

TEST: Setting this terminal Hi muttiplies programmed 
output frequency by 1,000, except when 
programmed divide ratio is less than 1/1000. 

FOUT: Supplies base frequency of internal crystal 
oscillator. 

EXC: Input for counting external clock instead of 
internal clock. 

CSEL: Clock select. Setting this terminal Hi causes the 
divider to count the frequency of an external 
clock instead of the internal clock. 

• RESET: SeNing this terminal Lo resets all counters and 
sets output switches to Lo. 

(All inputs except EXC and RESET have internal pull· 
down resistor. RESET has pull·up resistor.) 

SQXO-2 Series 
10 kHz to 2 MHz 

" TTL and CMOS compatible' Standard calibration 
tolerances: A: ±0.01%; B: ±0.03%· Frequency 
stability: ±0.02typ., -40to +85°C"Supplyvottage: 
4·6V· Supply current: 200 uA -3mA • Standard frequen· 
cies: same as CX·l crystals' Available in T0-5 or 24·pin 
leadless chip carrier See SQXO·2·8M Data Sheet. 
"Does not include calibration tolerance. 

Low Power 
LQXO·4 Series 
10 kHz to 2 MHz 

Low power • CMOS compatible' Standard calibration 
tolerance: A: ± 0.D1 %, B: 0.03% .• Frequency stability: 
±0.02% typ., -40 to +85°C" • Supply voltage: 4-6V 
• Supply current: 10 uA-l.5mA· Standard frequencies: 
same as CX·l crystal. 
*Ooes not include calibration tolerance. 

Low Frequency 
DQXOSerles 
0.0006 Hz to 10 kHz' 

CMOS compatible' Low power • Standard calibration 
tolerances: A: ±0.01%; B: 0.03%' Frequency stability: 
±0.02% typ., -40 to +85°C" • Supply vottage 4-6V' 
Supply current 10 uA to 3 mA • Available in 3·pin T0-5 
(or 6-pin T0-5 for frequencies below 1 Hz) and 24·pin 
leadless chip carrier See OOXO·SM Data Sheet. 

"l<JIver frequencies available. 
•• Does not include c;alibration tolerance. 

STATEK CORPORATION. 512 N. Main Street· Orange, CA 92668 
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Low Frequency Crystal Oscillators 
Descrlptlon 

Real Time Clock Module Surface Mountable Crystal Oscillators Statek surface-mountable crystal OSCillators consist of a 
CMOS-compatible hybrid Clrcurt and a miniature. ION
frequency quartz crystal In a standard 24-pln ceramiC 
leadless chip carner. They are compatible wrth conven
IIonal vapcr phase solder refiON and wave solder 
processing techniques and offer small SIze. ION p<lIN8r 
consumption, high shock resistance and excellent long
term stability 

Model RTC-58321 Model SOXO-2-SM: 10 kHz to 2 MHz 
Model OOXO-3-SM: 1 kHz to 10 kHz 

Features 
Features Standard 24-pln ceramiC leadless chip caffler 

Built-in crystal OSCillator 
• eliminates need for external components 

Designed for surface mounting uSing vapor phase solder 
reflow or wave solder 

• eliminates deSign time 
• reduces board space 

Low current consumption 
Low-voltage battery backup function 
4-blt bidirectional multiplexed address/data bus 
Counter start. stop and reset functions 
12 or 24 hour format. aulomalic leap year selection 
Standard 16-pin DIP, pin-compatible With MSM 58321 RS 

TIL and CMOS compatible 
Low power consumption 
High shock resistance 
Full military testing available 

Additional products and services available. ----... 
STATEK 
~ 

Products 

Custom hybrid oscillators: 
o very low current 
o high/low voltages 
o multiple outputs 
o special packaging 

High temperature oscillators - to 200°C 
Ruggedized, high-shock crystals (15,OOOg and above) 
Custom-designed quartz crystal sensors 

Part Number Coding System 
CRYSTAL OSCILLATORS 
Part Number Code 

r----------- Series: SQXO/LQXO/DQXO/LXO/PXO/RTC 
~---------- Generation n=F Surface Mountable Designation when required rrr= Frequency IF Calibration Tolerance: AlBIC 

I Operating Temperature Range 
f-lndustrial-40 to +85'C 
M-Military -55 to +125'C 

SQXO-2 SM 12.8kHz (AIM) 

LXO - 32.768kHz (All) 

PXO

RTC-

1000 

58321 

Standard Calibration Tolerances 

-r- c I 
Calibrallon Tolerance A B 

Product Frequency 

32.768 ±OOOl% - -

PXO 
600kHz - 2MHz ±001% - -

32.768 ±0.OO1% ±O 0025% ±O.O1% 

10kHz - 74.9kHz ±0.OO3% ±0.01% ±O.1% 
LXO 

75kHz - 169kHz ±0.OO5% +0.01% +0.1% 

170kHz - 2MHz +0,01% ±0.O5% ±O.1% 

SQXO-2. LQXO-4 10kHz - 2MHz ±0.01% ±O.03% 

SQXO-2-SM 10kHz - 2MHz ±0.O1% ±0.03% 
OQXO-3 1Hz - 10kHz ±001% ±O.O30/0 -

OQXO-3-SM 1Hz - 10kHz ±001% ±O,Q3% -

RTC-58321 ±OOO5% 

Services 

Full military testing 
Circuit evaluation 
Design assistance 

QUARTZ CRYSTALS 
Part Number Code 

Series: CX 

I 
Case Size: 1/2 

I r---------- Oscillator Type: HIV I Frequency 

,.--- Calibration Tolerance: AlBIC 

CX - tV - 01 32.768 kHz (A) , 

10 kHz' 
12.8 kHz' 
15.36 kHz' 
16 kHz 
16.384 kHz 
18.641 kHz 
19.2 kHz 

'CX-1only 

Lead Configuration. when required 

20.48 kHz 
25 kHz 
30.72 kHz 
31.5 kHz 
32.768 kHz 
38.4 kHz 
40 kHz 

Standard Frequencies 

40.96 kHz 
60 kHz 
76.8 kHz 
100 kHz 
153.6 kHz 
240 kHz 
307.2 kHz 

Calibration Tolerance 

500 kHs 
1 MHz 
1.048576 MHz 
1.2288 MHz 
1.8432 MHz 
2 MHz 
2.097152 MHz 

11.0592 MHz 

Calibration Tolerance 

A B C 

±0.003% ±0.01% ±O.1% 

I Frequency 

~=74~.9~kH~z-4--~~~-4--~~--r-~~~ 

75 - 169 kHz ±0.005% ±0.01% to.1% 
170 - 249 kHz ±0.01 % ±0.02% ±0.2% 

250 - 600 kHz ±0.02 % ±0.05% ±0.5% 

601 kHz - 2 MHz ±0.05 % ±0.1 % ±1.0% 

10 MHz - 30 MHz ±0.01 % ±0.1 % ±1.0% 

• STATEK • 
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SYNTHESIZERS 

PLX6000 SERIES 
FEATURES: 

• Output Frequency Range 
10 MHz thru 1GHz 

• Exceptional low Noise 
Performance (A OPTION) 

• Compact and Rugged 

STAN DARD SPECI FICATIONS: 
• Output Level: + 10 dBm min. 
• Input ref.: 5 MHz or 10 MHz Standard 
• Input Level: 0 dBm ±3dB 
• Coherent Spurious: -60 dBc ("-70 dBc) 
• Subcharmonics: - 35 dBc (" - 60 dBc) 
• Harmonics: -25 dBc ("-55 dBc) 
• Non-Coherent Spurious: -90 dBc 
• Phase Noise: Per Quotation 
• Operating Temperature: -20°C to + 60°C # 
• Supply Voltage: + 15 VDC at 100 ma typical 

+ 5 VDC at 225 ma typical 
2% Regulation 10 mV Ripple 

• Reverse Polarity and Over Voltage Protection 
• Size 4.0" x 2.75" x 1.85" 

*Optional Limit 
#Optional Temperature ranges are available 

RESOLUTION 
SYNTHESIZERS 

PLM7000 and PLM8000 
FEATURES: 

• Ultra low Phase Noise (A OPTION) 
• Compact and Rugged 
• Digital Control 

SPEC. (Additional): 
• 100 KHz Frequency Step Size: 

(800-1600 MHz) 
• TTL Digital Control 
• 10% Bandswidth 

DISCIPLINE 
REFERENCE 

PLR2100 
FEATURES: • Compact 

• Input to Output Noise • Ultra Low Phase 
Ratio is Exceptional Noise 

SPECI FICATIONS: 
• Input: 5 MHz to 10 MHz 
• Output Phase Noise @ 10 MHz: 

10 Hz removed -120 dBc per Hz 
100 Hz removed-140 dBc per Hz 
1KHz removed -157 dBc per Hz 
10KHz removed -160 dBc per Hz 

• Stand Alone Frequency Stability: 
5 x 1O-10/Day 
2.5 x 1O-9/OOC to + 71°C 

• Supply Voltage: ± 15VDC 
• Size: 4.75" x 4.5" x 2" 

PLX8000 
(800 MHz to 1.6 GHz) 

PLX7000 
(1.6 GHz to 12 GHz) 

FEATURES 
• 800 MHz TO 12 GHz output 
• EXCEPTIONALLY LOW NOISE (A OPTION) 
• COMPACT AND RUGGED 

STANDARD SPECIFICATIONS: 
• Output level: + 10 dBm 
• Input ref.: 5 MHz or 10 MHz standard 
• Coherent Spurious: -60 dBc 
• Harmonics: -45 dBc (" -60) 
• Operating Temp.: -20 to +50 degrees C 
• DC Supply: 

+ 24 VDC, + 15 VDC, ("" -15 VDC) 
+5VDC(±2% regulation) 

• Connectors: SMA female and Filtercons 
• A Lock Indicator is Optional; High = Lock. 
• Negative logic is also available 

"indicates option 
"*used on 7000A and 8000A only 

DIGITAL PHASE 
LOCKED MULTIPLIERS 

PLX500 SERIES 
FEATURES: 

• low Phase Noise Degradation 
• Ease of High Order Prime 

Number Multiplication 
• Very High Subharmonic Rejection 
• Small Size 

Standard Specifications: 
• Frequency Range: 10 MHz to 1400 MHz 
• Input Level: 

- 20 dBc to + 10 dBc, 50 Ohms 
• Power Output: +10 dBm Min. 

(Optional Up to +20 dBm) 
• Operating Temperature Range: 

OoC to 50°C 
(-20°C to + 60°C, Optional) 

• Coherant Spurious: -50dBc 
• Harmonics: Less Than -26 dBc 

(- 60 dBc Optional) 
• Output Impedance: 50 Ohms 
• VSWR: 1.5:1 Max. 
• Connectors: SMA + Filtercon 
• Supply Voltage: + 15 VDC and + 5 VDC 
• Size: 2x4x1Y> 
• Mounting: Flange 

YOUR ULTRA LOW 
NOISE SOURCE SOURCE 

For manufacturers' sales offices, see yellow pages EEM 1988 
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~o~o~o~o~o~o~o~o~o~o~o~o 
MICROWAVE 
FREQUENCY SOURCE 
M4000 SERIES 
FEATURES: 

• Very Compact. High Efficiency. Low Noise 
SPECIFICATIONS: 

• Frequency Range: SOO MHz to 6 GHz 
• Frequency Stability: 

±.001% OOC to +SooC 
±.003% -20°C to +60°C 
±.OOS% -5SoC to +8SoC 

• Harmonic Rejection: -60 dBc 
• Sub-harmonics Rejection: -60 dBc 
• Connectors: SMA and Filtercon 

MODEL 

M4001 
M4002 
M4003 

M4OO4 
M4005 
M4006 

M4007 
M4008 
M4009 

M4010 
M4011 
M4012 

OUTPUT 
FREQUENCY POWER VOLTAGE 

.SOto 1 GHz 10mw +15VDC 

.SO to 1 GHz 50mw +15VDC 

.SOto 1 GHz 100mw +24VDC 

1.01 to 2 GHz 10mw +15VDC 
1.01 t02 GHz 50mw +15VDC 
1.01 to 2 GHz 100mw +24VDC 

2.01 t03GHz 10mw +15VDC 
2.01 to 3 GHz 50mw +24VDC 
2.01 to 3 GHz 100mw +24VDC 

3.01 to6 GHz 10mw +24VDC 
3.01 to6 GHz 50mw +24VDC 
3.01 to 6 GHz 100mw +24VDC 

CRYSTAL CONTROLLED MICROWAVE SOURCE 
MODELM5000 FEATURES: • Low Noise • High Output Power • Small Size 

6 GHz TO 16 GHz MODEL FREQUENCY POWER 
M5001 6.0 GHz TO 12.0 GHz 10mw 
M5002 6.0 GHz TO 12.0 GHz 50mw 
M5003 6.0 GHz TO 12.0 GHz 100mw 

M5004 12.0 GHz TO 15.0 GHz 10mw 
M5005 12.0 GHz TO 15.0 GHz 35mw 
M5006 12.0 GHz TO 15.0 GHz SOmw 
M5007 12.0 GHz TO 15.0 GHz 100mw 

M5008 15.0 GHz TO 16.0 GHz 10mw 
M5009 15.0 GHz TO 16.0 GHz 35mw 
M5010 15.0 GHz to 16.0 GHz SOmw 

MICROWAVE FREQUENCY 
SOURCES 
M400 Series 
FEATURES: 

• Output Frequency: 
SOO MHz-12 GHz available 

• Power: S mw-100 mwavailable 
• Harmonics: - 30 dBc (outputs < 1 GHz) 

-SO dBc (outputs> 1 GHz) 
• Sub-Harmonics: -30 dBc (outputs <1 GHz) 

-40 dBc (outputs> 1 GHz) 
• Frequency Stability: 

±.OO1% -20°C to +60oC 
• Size: 3.4 x 2.0 x (2.2-4.3" l) 

Depending on Frequency 

Options Available: 
• Oven Controlled • Improved Phase Noise 
• Voltage Controlled Consult Factory 

CRYSTAL OSCI LLATOR 

MODELX0147 
1 MHz to 600 MHz 

Ovenized Option Available 

SPECIFICATIONS: 
• Output freq. Range: 6 GHz TO 16 GHz 
• RF Output: SEE CHART 
• Frequency Stability: 

±.001% OOC to +SooC 
±.003% -20°C to +SOoC 
±.OOS% -54°C to +71°C 

• Crystal Harmonic Rejection: -4S dBc 
• Harmonic Rejection: -60 dBc 
• Spurious Rejection: -90 dBc 
• Operating Voltage: +24 VDC ±2% Regulation 

DISCRETE FREQUENCY 
MULTIPLIERS 

MODEL FXA217 117 

Input Freq. 5-25 MHz 1 MHz-1 GHz 
Output Freq. 1Q.SOOMHz 1 GHz-12 GHz 
Bandswidth :01% :01% 
Input Power OdBm:03dB OdBm:03dB 
Output Power +10dBm min. +7 - +20dBm 
Harmonics -60 dBc -60 dBc 
Subharmonics -45 dBc -45 dBc 
Spurious -90 dBc -90 dBc 
Operating Temp o to +50·C o to +SO·C 
Phase Noise Deg. 20 logN + 3 dB 20 logN + 3 dB 
Supply Voltage +15VDC +15or +24VDC 

(option dependent) 

SPECIFICATIONS: 
• Frequency Range: 1 MHz to 600 MHz 
• RF Output: 10 mw min.' 
• Frequency stability: ± .003% -20°C to + 60°C 

±.OO5% _54° to +71°C 
• Aging: ± 1PPMlYear 
• Harmonic Rejection: -26 dBc 
• Sub-Harmonics Rejection: -26 dBc 
• Operating Voltage: +15 VDC ±2% 
• Connectors: SMA and Filtercon 

• Power output up to + 30 dBm available 

~----~Ta~----~ 

Techtrol Cyclonetics InC. 

EEM 1988 

815 Market Street New Cumberland. Pennsylvania 17070 

(717) 774-2746 

For manufacturers' sales offices, see yellow pages 
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CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

~ CRYSTALS 

• FREQUENCY PRODUCTS 
CRYSTALS 

FILTERS 

A DIVISION OF HYBRIDS INTERNATIONAL, LTD. 

BLANKS 

SEALED 
CRYSTALS 

SURFACE 
MOUNT 
CRYSTALS 

QUARTZ CRYSTALS 
• Processed blanks without base plating 
• Blanks custom base plated with silver, aluminum, gold or chrome gold 

for clock oscillators and miniature filter applications. 

• He 45 or UM-1 miniature packages from 8MHz to 200M Hz 

• Precision crystals cOld-weld or resistance-weld for TCXO and FILTER 
design applications. 

• Lee or any other custom size for surface mounting applications. 

CONSULT FACTORY FOR MICROPROCESSOR TYPE 
STANDARD CRYSTALS 

311 NORTH LINDENWOOD DRIVE I OLATHE, KANSAS 66062 
PHONE: (913) 764-4544. TELEX: 910-743-0029. FAX 913-764-6409 

2300 

For manufacturers' sales offices, see yellow pages EEM 1988 
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United Transformer Corporation 
A Subsidiary of OPT Industries, Inc. 
300 Red School Lane, Phillipsburg. NJ 08865 (201) 454-2600. FAX (201) 454-3742. TWX 510-235-2920 

Custom Filters 
Engineering & Manufacturing 

Discrete Crystal Filters, LC Filters And 
Networks, Monolithic Crystal Filters 

OPT's custom engineering and manufacturing 
capabilities for monolithic crystal filters range from 
4.0 MHz to 30 MHz with relative bandwidths 
from .04% to .3% of center frequency. Discrete 
crystal filters range from 1 KHz to 70 MHz with 
relative bandwidths upwards from .005% of 
center frequency. 

LC Filters and networks include low pass, band 
pass, high pass, band reject, amplitude and delay 
correcting, impedance matching in frequencies 
ranging from DC to 400 MHz with relative band
widths higher than .2% of center frequency 
where design permits. 

OPT's success in meeting and achieving new 
goals is reflected in our continued participation in 
many advanced military programs as well as high 
quality communication systems. 

OPT, in addition to complying with 
MIL-F-18327 has on certain programs complied 
with MIL-Q-9858A requirements. 

OPT is at the forefront of filter engineering as a 

result of company sponsored research and devel
opment in addition to the technology gained 
thru the acquisition of all engineering drawings 
and manufacturing rights from the following 
companies: 
• Bulova Filter Co. • Filtech • Omnitec 
• Burnell & Co. • Nytronics • Ortho Filter 
Broad application experience supported by a 
library of computer synthesis, analysis and optimi
zation programs, assist in supplying the best solu
tion of specific requirements. 

OPT is unique in being able to provide in depth 
engineering support on prototype development as 
well as quality controlled manufacturing capacity 
to supply high volume requirements. 

Component stabilization procedures permit 
guaranteeing maximum stability with operating 
life. Areas of specialization include delay correc
tion, phase matching and time domain synthesis. 

R:Jr brochures and additional information call OPT Industries, 
Magnetics Division. 

2300 
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0.S"xO.8"x 0.35" 

EpoiyC ... 

1.5" x 1.5",0.5' 

Metal can. epoxy base 
"C" option: Solder sealed 
metal case, height 0.68" 

STANDARD: O·C to + WC: ,,25 ppm 
Option 1: - SS·C to + 8S·C: "SO ppm 
Option 2: - WC to + t 2S·C: , 50 ppm 
Option 3: O°C to + sooe: ::':: 3 ppm (only available in CO-236) 

PCB MOUNT 

CO·238 

* 'Includes tuning 
adjustment with 
::t 1 ppm seltability 

Option 4: QOC to + sooe: ::':: 1 ppm (only available in CO-236; specify supply voltage) 
Option 5: O°C to + SO°C: ± 5 ppm 
Option 6: O·C to + SO·C: , to ppm 
Option 7: - WC to + t2S·&: ,,100 ppm 

·Option I: QOC to + 70oe: :t 100 ppm (only available in CO-236) 
·Option 9: - 55 Q C 10 + 20Q"C: ::':: 300 ppm (N/A in CO·236 or above 20 MHz in CO-440 Series) 
·Specified stability includes initial accuracy; do not specify A. B, C, D. E or T accuracy 

3 ppm tirst year 
2 ppm/year thereafter 

tCO·411/421/44t: 0.5",0.8",0.2" 
CO·4t2l4221442: 0.5", 0.8" xO.2" 
CO·4t6/426/446: O.S"x 0.8" ,0.25" 
&0·417/4271447: 0.6",0.8",0.17" 

Resistance Welded Metal Case 
t4 pin DIP Series available with insulated standoffs; height 

increases to 0.23" 

For manufacturers' sales offices, see yellow pages EEM 1988 



Serln CO-431: 4 Pin DIP 

-
CO-432: 14 Pin DIP 
&0-434: 16 Pin Douille DIP 
00-43&: Sur!ace Mount 
CO..Q7: Flatpack 

S MHz-200 MHz except 

&0--'51: 4 Pin DIP 
CO-452: 14 Pin DIP 
CO-454: 16 Pin Dou~le DIP 
CO..t56; Surface Mount 
C0-451: Flat~ck 

5 MHz-300 MHz lor CO-434 and C0-454 (to 500 MHz III CO-45-4 soon) 
150 MHz-500 MHz 

OUtput 5 MHz-ttO MHz: output from 10K Series gate Output trom tOOK Complementary outlluls 
Above 110 MHz: output from MEClIli gate Series gate from tOOK Senes 

10KH optional 10 200 MHz Complerrrefltary. g:ate 
Compiementary outputs optional outputs optional 

SUPlltr -S.2V:t S%:'<40mAto110MHz -4.SV::t S% at <60 mA 
<60 rnA above 110 MHz (-S.2\' optional at <70 rnA) 

Accuracy C(t-.C30A: ::t50ppm 5-149.9 MHz models CO.eDA: :tSOppm CO-2a3KEO: ::tl0ppm 
(at25"C) CO..ctDC: ±2Sppm CO-233M£: ::t10ppm CO.eOC: ::,:25ppm 'CO-233KeQT::!" 1 ppm 

CO-4300: ±ISppm 'CO-233MET:::,: lppm CO.eOO: ::,:lSppm 'Tuningadjust 
CO~ [J 8: :tl0 ppm -Tuning adjust CO-45 D 8: :tID ppm seltableto::t Ippm 

... settableto ± lppm ... 
m 4 pin DIP [j] 4 pin DIP 
m t4pinotP 150-200 MHz models I1J 14 pin DIP 
[I] double DIP CO-233MEHA: ::t 50 ppm [I] double DIP 
[]] surtace mount CO-233MEH8: :!:: to ppm []] surtace mount 
ITlflalpack [1]lIatpack 

Tempera1unJ STANDARD: O"C to + nrc ± 2S ppm 
Stability Optiont: -55"Cto + BS"C: ::t50ppm (-30/+85"Cabovel10MHz; O/+65"CforfOOKECl) 

Opbon2: -55'Cto +12S''{> ::t50ppm (N/AaboveI10MHzj 
Option 3: O'C to T 5Q"C: :!: 3 ppm (N/A in CO-430 Series. CO-451) Series or CD-233MEH) 
Oplion 5: O"Cto + 50°C ::t5 ppm 
Option &: O"C 10 .+ SO"C ::t 10 ppm 
Option 7: -55"Clo + 125"C: ::,:100ppm (N/Aabove110MHz) 

3ppmlirstyear 
2ppm/yeartooreafter 

SiZe ~t:O.5"xO.8"xO.t' 
C0-432:0.5"'xO.8"xO.2" 
CO-434: O.8"xl.0"xO.2" 
CQ-43&: O.5"xO.8"xO.25" 
£0-437: O.6"xO.8'xO.17" 

case resistance welded metal case 
#CO-431 available with 

ifl5ulatedstaruklffs· 
increases height to 0.23" 

5 ppm first year 
3ppm/yeartherealter 
Opt. "Y":lppmJyear 

3 ppm first year 
2ppm/yearthereafter 

1.5" x 1.5" xO.62S" #CO-451:0.S"x O.8"xO.t' 
CO...f52: O.S"x 0 8"xO.2" 
C0454: O.8"x 1.0" xO.2" 
C0-456:0.5"xO.B'· x 0.2S" 
CO.e7:0.6"x O.8"x 0.17" 

metal case resistancewelde<lmetalcase 
#CO-4SJ avai~ble with 

"C"option.meelsgross insulaledstandoffs· 
leak test increases height to 0.23" 

Se€chartbelow 

Sppmfirstyear 
3 ppm/year thereafter 
Opt. "Y":1 ppm/year 

t .5" ~ i.5"' x 0.5"' 

"C"option:meetsgross 
leakIest 

• CO-400 Series Hybrid Models 

CO-4 DDD-DDatLI __ --' 

CMOST/1~~~~ ~~}J 
CMOS/5V ~ 2 

Eell 5.2V -- 3 
HCMOS/5V = 4 

Sme/15V = 8 

4pmOlP =- 1 
141linOlP '" 2 

'16 pin double OJP =0 4 
Surface mounl = 6 

Flatpack =- 7 

Initial accuracy at 2S"C ____ oJ 
(A, B, C. D, orE) 

~LFreQUency 
~ Screen test option 

(X,B,OorS) 

Temperature stability 
(0 for standard, aroplio" 1. 2, 5, 6, 7 or 9) 

• Apphes to CO·464 sinewave series 

SCREEN TESTING OF ABOVE MODELS 

Standard Options 

MIL-STD-883 CLASS CLASS ·CLASS CLASS 
SCREEN TEST METHOD X D B S 

Internal Vllual 2017 X X X Per Class S.screen 

Stabilization aake test requirements 

124 Hou .. ",' 150"CI 1008. Gond C X X X 01 MIL-O-55310/ 
16. Includes 24 

Sill Test hour additional 
(Gross and Flnel 1014 X X X bakeoul. 80 hour 

additional burn-in. 
Temperature Cyclln" thermal shock. 
(Thermal shock) 1010. Cond B X X PIND test and radi-

Burn-In, operating 
ographic inspec-
tion in addition to 

168 hours (it. 125°C - X X Class B Screens. 

Acceleration Has major cost 

15000 g I. y, .,Is} 2001. CondA X impact 

·Complies with Class B Screen Test requirements of MIL-O-55310/16, MIL-O-55310/18 

• All Other Clock/Slnewave Models 

Ico- 10 - DOOat ,=1 ===' 

'AccutacyltunmQ UP L::-:. __ 
(A B G DorT) 

'y lor Improved agIng 
'Stabilltyoptlon{1 23456 70r8) 

-'eave blank if not applicable to your requirement 

Environmental Characteristics of Vectron Oscillators 

HYBRID CRYSTAL OSCILLATORS I ALL OTHER VECTRON OSCILLATORS 
(RESISTANCE WELDED) 

Operating Temperature Per product temperature stability specification 
(from + 151 t· 35C C to -- 55! + 200°C depending upon 

model and option selected) 

Stor.ge Temperature -62°Cto +125°C - 55°C to + B5°C ( + 125DC optional) 

Shock 100 G, 6 ms per MIL·STD-202, Standard: 30 G. 11 ms per Mll-STD-202, Method 213. Condition J 
Method 213. Condition C or I Optional: 100 G, 6 ms per MIL-STD-202. Method 213. Condition C or I 

Vibration Sine: 20 G to 2 kHz per MIL-STO-202. Method 204, Condition D. Standard: MIL-STD--202, Method 201 and 5 G to 500 Hz 
Random: 20 grms to 2 kHz per MIL-STO-202. Method 214, Condition I-F Optional: same as left column for most types 

Humldlly 100% per MIL-STD-202. Method 103. All models: 95%, no condensation 
Condition B Sealed models: same as left column 

Seal Hermetic per MIL-STO-883, Sealed models: MIL-STD-202. Method 112. 
Method 1014. 10--8 atm cc!second Condition 0 

Altllude Sea level to space per Mtl~STD-202, Method 105 

NOTES: 1. More stringent speCification levels optional 
2. Vectron can perform screen testing to Class B or S of MIL-0-55310 
3. Vectron's Environmental Test Laboratory is equipped to perlorm all of these tests eKcept for Altitude which. when required, is tested at an independent test laboratory 

In addition. Vectron can perform in-house bond pull. die shear and PtND testing 
4. Vedran has produced oscillators for airborne, shipboard. manpack. mobile, spacecraft, rocket and missile applications. 

For manufacturers' sales offices, see yellow pages 
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(Temp. RangeD) ~20°Clo + WC 

(Temp. Range E) ~ 40·C 10 + WC 

(Temp. Ranoe F) - 55"C to t- 85°C 

Aging 

Rt.lIblllzlllan 
(frequency relative to 

that 24 hours a1ler 
turn-on) 

Output Le.el 

Supply Volt.,. 

InputPowe, 

Frequlncy Adju.lment 

Size 

1 X 10-7 

3x 1041 
1 X 10-8 

CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

CD-5D5SA39VW: 
CD-5D5U19VW: 

CD-5D5SB59VW: 
CD-SD5SB29VW: 

CO-SDSSD18VW: 
CO-5DSSD59VW: 

CO-5DSSE18VW: 
CO-SOSSE59VW: 

CO-SOSSFS8VW: 
CO-SOSSF18VW: 

alWC 
2 minutes 
4 minutes 
7 minutes 

:t3x to-9 CO-3D5SA29V: 
± 1 x 10-9 CO-3D5SAS1DV: 

:t5x 10-9 CD-3DSSBS9V: 
±2.10-9 CD-30SSB19V: 

±1 x 1O--f! CO-30SS018V: 
:!::5 x 10-9 CO-30SS039V: 

±1 x 10-8 CO-30SSE18V: 
:t5x 10-9 CO-30SSE39V: 

±SxlO-I! CO-305SF58V: 
± 1 x to-8 CO-305SF18V: 

5x 1O-10/day, 1 x 10-1/year 

at - 55°C at 25°C 
7 minutes 1 x 10-7 4 minutes 
9 minutes 3 x 10-8 5 minutes 

12 minutes 1 x 10-8 8 minutes 

Standard: > 0.5 Vrms inlo son (+ 7 dBm) 
Optional: t 13 dBm/50U, TTL, HCMOS 

±2 x 10-9 
±5x 10-10 

± 5 x 10-9 
±1 x 10-9 

± 1x 10-.fl 
±3x 10-9 

±1 x 10--8 

±3x 10-9 

± 5x 10-8 
:!: 1 x 10-8 

at --55°C 
9miiilii"es 
10minutes 
12 minutes 

+ 24 Vdc standard (Operation from any specified supply in 12-28 Vdc range optIOnal) 

.-::: 15 watts at turn-on; < 3 watts stabilized at 25°C (lower turn-on power optional) 

Screwdriver adjustment settable to 5 x 10-9 and electronic tuning 

2"x2" x 4" (51 x 51 x 102 mm) 1'1'2" x 1';2" x 3" (38 x38 x 76 mm) 

Frequency 

(Temp. J:~leIA~t:rf 5~'!~~1~ 

(Temp, 'Range B) O/+SO'C 

(Temp. Range D) - 201 + 70"C 

(Temp. Range G) 551 + 75°C 

Aging 

Output Le,,1 

Supply Voltage 

InpulPower 
BI'I SMA output connector, solder header and four studs 7 pin solder header and four studs (SMA optional) 

* 

A·1482 

Phl.1 Noise 
(with sinewave output) 

Of1set from Ultra Low Noise Frequency Adjustment 
Carrier Standard Option L2 
~ -1'2i'i'daCiHz -120dBc/Hz 

100Hz -140dBc/Hz -150dBc/Hz 
Size 

1 kHz -145dBc/Hz -160dBe/Hz 
10kHz -148dBc/Hz -165dBc/Hz 
50 kHz -148 dBc/Hz -168 dBe/Hz 

+ 13 dBm outPut not available with l2 Option 

MIL Hybrid 
Option 

For manufacturers' sales offices, see yellow pages 

6: 3x to-IO/day 
5xtO-8/year 

*7: 1 x lO- lO/day 
3 x lO-8/year 

I I at 1. 5 and 10 MHz 

4,5 or 10 MHz standard 
(broad range 01 

freQuencies available) 

CO-31 n A38: "3 x 10-" 
CO-31 n A59: "5 x 10-' 

CO-31 n IS8: :,:5 x 10 8 
CO-31 n 818: :':1 x 10-8 

CO-31 n 017: ::!: 1 x 10 7 
CO-31 [1 038: ::!:3 X 10-8 

CO-31 n G27: ::!: 2 x 10-7 

CO-31 n GS8: ±5x to-8 

t t x lO-B/day 
5: 5 x 1O-9/day 
6: 3 x 1O-9/day 
7: t.x to-9/day 

"8: 5x lO-1O/day 
·CO-318 only available at 4. 5 or 10 
MHz 
Improved aging optional with SCI IT 
cut crystals. 

Standard: TTL 
Optional: a or + 7 dBm/50U, or 

CM05 

'~ ~~~ ~;:I;e(g~fr~~r;r 'WtO~~nut 
<3 watts at turn-on ( - 201 + 70~C) 
1.3 watts stabilized (25Q C) 

Screwtlri~er aaju~tmen,t, setta.ble to 
1 x 1 ~, ElectrOnic tuning optIOnal 

2'14" x 2114" x.1"; pins on ba~e for 
printed CirCUit board mounting 

Internal hyorid can be sealed per 
Mll-STD-883 and screen tested per 
MIL-O-55310. Class B 

2300 

EEM 1988 
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Most Economical Higher Output Level and Higher Frequency Superior Aging and Stability 
CO-228/CO-229 SERIES CO-223/CO-224 SERIES CO-220/CO-225 SERIES 

Frequlncy 25 MHz to 200 MHz 25 MHz to 400 MHz 25 MHz to 200 MHz 

Temperature Stability CO-22 LJ A38: ± 3,'0-' CO-22 1'1 A38: :!:3 x lO-s CO-22 [1 AlB: ± ",0" 
(Temp. Range A): + 15"C to + 35"C CO-22 [l AS9: ± 5, II)"' CO-22 n A59: :!:: 5)( 10-9 CO-2H1 A19: ±" 10-' 

(Temp. Range B): O°Clo + so"e CO-22 Il 858: ± 5, 10-' CO-22 n 858: ::';: 5 K 10-8 CO-22 n 858: ,5,10-' 
CO-22 [l B18: ± 1 )( 1 O~ CO-22 [I 818: ::';: 1){ 10-8 CO-22 n 818: ±" 1 0-' 

CO-22 rl 829: ::':: 2 x 1 0-9 

(Temp. RangeD)" - 200 e to + lOoe CO-22 [l D11: ± 1 x 10 7 CO-22 [I 017: ± 1:< 10 7 CD-22 n 038: ,3, 1 0-' 
CD-22 n 038: ± 3,,0" CO-22 n 038: :d)(10-8 CO-22 n 018: ±" 10-' 

CD-22 n DS9: ± 5,'0-' 

(Temp. Range G): - 55"C to + 75°C CD-22 n G27: ,2,,0-7 CO-22 [1 G27: ::':: 2 x 10.7 CD-22 n G17: ± ",0 7 

CO-22 ~ G58: ± 5,,0" CD-22 ~ G58: ::t:5x 10-8 CD-22 11 G38: ,3,'0-' .. 
Aging [f] 3xl0 8/day,5xl0~/year 

[f] 1 x 10~/day, 2)( 10-6/year 
f3l 3 x lO-B/day. 5 x 1O-6/year 
III 1 xlO-s/day, 2xlO--6/year 

[1]3x10 9/day, lxl0--5/year 
[5J 1 x 10-9/day, 3x 10-7/year 

Oulput Llvel Standard" .>0.5 Vrms into50U ( +-7 dBm) Standard: >lVrmsint050!!(+-13dBm) Standard: /0.5 Vrms into 50!1 ( + 7 dBm) 
Optional: TTL to 100 MHz Optional: ECl (to 200 MHz) Optional + 13dBm(,R"I, TTL, ECl 

Supply Voltage 24 Vdc standard. Operation from any specified voltage in 12-28 Vdc range optional 

Input Power <6 watts at turn-on ( - 20/ + 700 e): <3 watts stabilized (25"C) 

Frequency Adiustment Screwdriver adjust, setlable to <1 x 10 a nominal. Electronic tuning (VCXO) option 'V" 

Size 2"x2"x3"{51 x51 x77mm) I 2" x2" x4"(51 x51 x 102 mm) I 2"x2"x4"(51 x51 xl02mm} 

Base 

* 
Phase noise 
typical, with 
sine output 

in 75-125 MHz 

Veetron type CO-BIIB 
offers mechanical and 
electricaHnterface 
interchangeability with 
discontinued HP108118 

Aging 

0/ + WC 
-55/+71"C 

range 

Offset from 

~ 
100Hz 

1 kHz 
10kHz 
50kHz 

5 x 1O-10/day 
1)( 10-7/year 

2.5xlO-9p-p 
4.5xl0-9 p-p 

Noise 100Hz: - 140dBc/Hz 
10kHz: - 160 dBc/Hz 

Crystal SC-cut for fast 
stabilization 

Note: if mechanical interchangeability 
with HPI0811B is not required, 
we suggest that you select a 
model from page 4. 

SMC output, solder header and 4 studs: SMA or BNC optional 

Offset from 'Ultra low Noise Offsetlrom 'Ultra low Noise 

~ ~ ~ O~llon !L21 ~ Standard O~tion !12~ 
-120dBc/Hz Ultra-low 100Hz 120 dBc/Hz -130d8c/Hz 100Hz -105dBc/Hz 120 dBc/Hz 
-135dBc/Hz nOise 1 kHz - 135 dBc/Hz -145dBc/Hz 1 kHz - 115 dBc/Hz - 130 dBc/Hz 
-140dBc/Hz option 10 kHz -140 dBc/Hz -150dBc/Hz 10 kHz - 120 dBc/Hz 135 dBc/Hz 
-145dBc/Hz nol 50 kHz - 145 dBc/Hz -155dBclHz 50kHz -125 dBc/Hz - 140dBc/Hz 

available 
*l2 option IS restricted to 300 MHz .. l2 option is available to 125 MHz with sine output of + 10 dBm or less 

FS-321 SERIES 
Aging Rate 3 x 1 o-lO /day at time of shipment 

1 x lQ--1o/day typical within 60 days 

Option 1 1 x 1 0-1O/day at time of shipment 
Opllon 2 5xl0-11 /day at time (\1 shipment 

Frequencies 5,1 &0.1 MHz 

Output Level 1 Vrms/50 ohms 

Temperature ± 5 x 10-10 over 0-50~C 

Noise Floor 160 dB below 5 MHz output 

Oven Control Double proportional 

Supply 1151230 VAC or 22-30 Vdc 

BIUery FS-321C: None 
FS-321D: 12 hour rechargeable 
FS-321E: 24 hour rechargeable 

Size 51f4"x19"x14ff (13.4x48.3x.35.6cm) 

For manufacturers' sales offices, see yellow pages A·1483 
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50 Hz to 20 MHz 20.1 MHz to 140 MHz 140 MHz to 420 MHz 420 MHz to 630 MHz 
CO-251 SERIES Co-252 SERIES CO-254 SERIES CO-255 SERIES CO-2S6 SERIES 

Moderate Stabllfv High Stability 

Tlmper.tur. Stability CO-2S1AS7: • S, 10 : CO·2S2A17: ~, x 10 ; CO-254A57: - 5)( 10 7 CO·25SAS7: - 5 x 10- 7 CO·2S6A57: ~5xlO-7 
(Temp RangeAl .15-'Cta ·3SC CO-2StA27: • 2,10 : CO·252AS8: - 5 x 10-8 CO-2S4A17: -+ 1 x 10-7 CO·255A17: -+ 1 x 10-7 CO·2S6A17: • 1 x 10- 7 

(Temp Range 8) D"Cta • SO"C CO-251B16: • ",0' CO·2S2B57: ~ 5)( 10 7 CO-254B16: -+ 1 )("10-6 CO·255B16: -+ 1 x 10-.6 CO·256B16: + 1 x 10-6 
CO·252B27: -+ 2 x 10" CO·254B51: :"5x 10-7 CO·255B51: -+ 5)( 10-7 CO·256B57: ,-+ 5 x 10-7 

CO·252B17: -+ lJ( 10" CO·254B21: -+ 2 x 10-7 CO·255B21: -+ 2 x 10-1 CO·256B21: -+ 2 x 10- 7 

t Temp, Range C) OCto • laC CO-251C36: • 3,,0' CO·2S2C16: -+ 1)( 10-6 CO·254C36: ~ 3 x 10,·6 CO·255C36: "!: 3 x 10-6 CO·256C36: -+ 3 x 10-6 

CO·2S2CS1: ... 5 x 10-7 CO·254C16: ~ 1 x 10-6 CO·255C16: -+ 1 x 10-6 CO·256C16: -+ 1:( 10-6 

CO·252C37: -+ 3 x 10-7 CO·2S4C31: ::': 3 x 10.7 CO·255C31: -+ 3 x 10-7 CO·256C37: · 3 x 10. 7 

(Temp Range 0) 20'Clo ·10C CO-2510S6: ,S, 10~ CO·252016: -1)( to-{i CO·ZS40S6: :!" 5 x 10-6 CO·255056: -+ 5x 10-6 CO·Z56056: -+ 5)( 10-6 
CO·2S20S1: -+ 5)1; 10-7 CO·Z54016: ~ 1 x 10--1i CO·255016: -+ 1 x 10-6 CO·256016: -+ 1:( 10- 6 

CO·254057: "!" 5)( 10-7 CO·255051: -+ 5 x 10-7 CO·/56057: -+ 5 x 10- 7 

(Temp. Range EI 40"Cto • 7SC CO-2S1E15: ~hl0-5 CO·2S2ES6: '!:Sl(10-{i CO·254ES6: c!: 5 x 10-6 CO·255E56: -+ 5 x 10-6 CO·Z56E56: -+ 5 x 10- 6 
CO·252E26: -+ 2 x 10-6 CO·Z54EZ6: -+ 2 x 10-6 CO·255EZ6: • 2, 10-6 CO·Z56E26: -+ 2 x 10-6 

CO·2S2E16: ": 1 x 10-6 CO·254E16: ~ 1 x 10-6 CO·255E16: .. 1 x W,,6 CO·256E16: ~ 1 x 10' 5 

(Temp Range F) we 10 t 8~"C CO·2S1F2S: - 2 x 10-5 CO·25ZF56: ~ 5 x 10 6 CO·254F56: ~ 5 x 10 6 CO·Z55F56: ... 5 x 10--6 CO·Z56F56: + 5 x 10- 5 
'CO·Z52F26: --: 2 X 10-6 CO·Z54F26: -:- 2 X 10-6 CO·255FZ6: + 2)( 10-6 CO·Z56F26: - 2 x 10-6 

CO·2S2F16: ,.. 1 )( 10 6 CO·Z54Ft6: ~ 1 x 10 .. 6 CO·255Ft6: ~ 1 )( 10-6 CO·256F16: ~ 1 x 10- 6 

(Temp. Range G) . S5"C to + 10S"C CO,Z52GS6: +S x 10-6 CO·Z54GS6: - 5 x 10.-6 CO·255G56: ,. 5 x 10.6 CO·256G56: • Sx 10 6 

\Temp _ Range H) 55-'C 10 t 12S'C CO·Z52H15: ~ 1 x 10-5 CO·254H'5: -1 x 10-5 CO·255H15: -<- 1 x 10-5 CO·256H15: - 1 x 10- 5 

Output level TTl: 50 Hz -20 MHz SINE. 20 MHz-140 MHz SINE· 140 MHz-420 MHz SINE: 420 MHz-630 MHz 
, Frequency CMOSSOHz·1SMHz TTL: 20 MHz-100 MHz ECL 140 MHz-280 MHz 

SINE 1 MHz-20 MHz Eel: 20 MHz-140 MHz 

Supply Any supply voltage in 5-28 Vdc range; current as low as 3 rnA for some models 12-28 Vdc 12-28 Vdc 

Fnquency Adjustment Screwdriver adjustment, sellable to 1 x 10-7. Electronic tuning (lCIVCXD) capability optional 

Aling R.te 5 x 10-7 to 1 X 10-6 per year I 
Size 2")( 2" X 3/4" (51 x 51 x 19 mm) 

IJ2" height and smaller size available 

LoNProfIIe Hybrid TCXOs 

Output level 
& Frequency 

CO-258 SERIES CO-259 SERIES 
Smallest Size Higher stability 

available 
Mechanical 

frequency adjustment 

TTL: 20 kHz to 60 MHz with TTL outpul 
CMOS: 400 Hz 10 15 MHz with CMOS output 

Temper.lure Sialtility CO·25BA57: ,S, 10-7 CO-259A57: ~5 x 10-7 

CO·25BA2l: ,1,,0-7 :!'2x 10-7 (Temp Range AI t 15"C to ' 35°C CO·259AZl: 
± 1)( 10-7 CO·259A17: 

(Temp. Range 8) O"C to t 50°C CO·258816: -+: 1 x 10-ti CO·ZS9B,6: ± 1 x 10-5 
CO·/5BB37: ± 3 x 10-7 CD·ZS9B31: :+- 3 X 10-7 

CO·259821: :t 2 x 10-7 

(Temp. Range CI O"C to t 70°C CO·Z58C16: -1 x 10-ti CO·259C16: ",10-6 
CO·25BC51: ,.. 5 x 10- 7 CO·Z59C57: • 5 x 10-7 

(Temp. Range D) 20"Cto t 70"C CO·258036: :+- 3)( 10-ii CO~259036: ... 3 )( 1 0-6 
CO·2580'6: ,.. 1 x 10-6 CO-259D16: ~ 1 x 10-6 

CO·259051: :': 5 x 10-7 

(Temp Range E) 40nC to I 75"C CO·258E56: :+- S)( 10-ti CO·259E56: :+- 5 X 10-6 

CO·258E26: :t 2 x 10-6 CO·Z59E26: +2x 10-6 

CO·Z59E16: + 1 x 10-6 

iTemp. Range F) . SS'C 10 ,8S'C CO·Z58F56: ± 5 X 10-6 CO·259F56: ... 5 x 10-6 

CO·Z58F26: ,.. 2 x 10-6 CO·259F26: ... 2 x 10-6 

(Temp. RangeG) 55~C to + 105~C CO·258G56: ... 5 x 10-6 CO·259G56: -+- 5x 10-6 

(Temp Range H) 55"C to + 12S c,C CO·Z58H15: ... 1 K 10-5 CO·259H15: -+- 1 )( 10-5 

Aging Rale 1 x 10-ii per year 1 x 10-ii per year 

Supply Voltage TTL: IS Vdc & 5 Vdc (single 5 Vdc optional in CO-259) 
CMOS: Any supply in 10-15 Vdc range. 

Frequency Adjustment Voltage control Screwdriver adjustment 

Size 15"xl.5"x_32" 1.S"x2.0"xO.4" 
(38 x 38 x 8.2 mm) (38x51xl02mml 

Note These Series are intended for use when the small package 
size and/orthe high reliability aftorded by their hybrid 
design are deSired. for less stringent size requirements. 
consider the standard TCXQs at the top of this page which 
are priced lower than the hybrid series 

1 to 2 x 10-6/year I 

Series 

Center Frequency 

Deviation 

Control Voltage 

linearity 

Transrer FunctiOn 

110 2 x W- 6/year I 1 to 2 x 10 6/year 

2"x 3" x 3/4" 2" x 4" x 3/~ 
(S1x76x19mm) (51x102x19mm) 

VC-381 

10 Hz to 500 kHz 

± 5V (higher and lower sensitivity optional) 

± 1% 

Positive 

:': 10% standard 
(-t 3% and T 1% optional 

with limited deviation) 

Negative 

Accuracy (25°C) --!' 0.5% (tuning adlust optional. setlable to :t 0.1%) 

Temperature Standard: 01 + SO°C -t 1 .5% Standard: 01 + SO°C· + 1% 
Siaitility Option l' - 201 + lOoC' + 3% Option l' 201 + 70u C' ~ 2% 

Output level 

Supply Voltage 

Size 

Configuration 

Option 2' - 551 + B5G C' ± 6% Oplion 2: - 551 + 85"C· ;!: 4% 
'Option 3' 01 + 50°C' ~ 0.3% 
'Option 4: - 201 + 70°C: ~ 0.5% 
'Onlyfordeviation ~ ~ 10% 
Improved stability with oven 

::-.1 Vrms into 1kO 
(TTL and CMOS optional) 

>0.5 Vrms into SOU 
(TTL, CMOS, ECl optional) 

15 Vdc ± 5% (12-2B Vdc optional) 
+ 5 Vdc required for TTL, ,. S_2 Vdc required for ECl 

2~' x 2" X 3/4" (51 )( 51 )( 19 mm), reduced heighl optional 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Olvlll1onl Tlmperature Tlmp.r.IUI' Tempel.ture Temperature 
Stability ~ ~ ~ O.vlltlon ~ ~ ~ Dnlatlon 

"1I"nltl" •• 0 01 t 50"C + 10ppm 30ppm G 20/ I 70 C '30ppm 60ppm 'The follow!ng notes apply 10 opt lOllS C, F, I, Land N ( • 200 ppm devlatlOnl 

• 01 f 50"C "·20ppm . SOppm H 20r, 70 C · 40ppm • lOG ppm • Theyare(lnlyavallablfattreQuencu~suPIO 25 MHz 

• OJ I 50"C + 35 ppm • lOG ppm 

" 
201 I 70 C ' 40ppm . 200ppm • llneanty 01 ·10'/0 IS standard 

C' 01 I SO"C '35ppm ~ 200 ppm • Models CO-231V and CQ·236V. which are normallypaCka!lcd In a 1 5" l( 1 5 
J 40( I 85 C • 40ppm 60ppm xO 5"metal can wllhepoxy base. require a metal base which Increases 

0 01 t 70"C • 20ppm 40ppm K 401 I 85 C +50ppm + lOG ppm helghl 10 5/8"': pin dlamelerlslhcn 030' 
E 0/.70"C +40ppm -IOOppm l' 4Q( I 85 C ' 50ppm . 20()ppm 

" 01 t 70'C +40ppm -200ppm 

• 55(+85C • 50 ppm '100ppm 
N' 55! t 85 C • 50ppm ' 200 ppm 

For Eel above 110 MHz, lower temperature limit IS 30 C 

ContrDI VDltage 0 to 5V, pOSitive transter function (lowest Irequency at OV) o to 5V: POSitive transler/unctlon 0 to 5V (lowest IreQuency at DV) 010 ,6V 
(lowest frequency at DV) , • 3V to • tOV positive transfer function ~Iowest frequency at OVj 

·3Vto • 10Voptlonal e~ceptfor CO-283VW optIOnal for GO-233MEV 
'(With bipolar control ~oltage option, translerfuncllon IsnegatfVe, Imearlly IS + 10% 

and an additional I 12V to + 24V supply IS reqUired 10rECl models) 

" , 
NfA 

WICIeDeviationLinear VCXOs 

S.rles 

Cenl'r Frequ,ncy 

Oillation 

Conlrol Vailig. 

linearltr 

CO-271 BASil VCXOs CO-275 I TEMPERATURE COMiENSATED (TCIVCXOs) I 
CO-351 I CO-352 

to 23 MHz I to 23 I-sao MHz 1020MHz 20 1-500 MHz I to23M,Hz 

+ ,001% to + ,25% MeHlei Codes lor· 01%. + 03%. and' 1% are shown In the stabIlity section below 
(tar devlallOn exceeding + 0 25% conSider a Vectron non-eryslalVCO or custom I,ICXO) 

+ 5 ~olts (higher or lower sensitivity, or unipolar control, available): Negative transferfunctlC'1l 

'N' ,5% 
"A,": ~ 3% 
"B'" + 1% 

(smoolhmonotonlc 
charactensllcwith 
nodiscontinuitiesj 

23,1-500MHz 

Temperalur. Stability ::': 01% de~'atlOn (G) ... ,03% llllVlatlon jH) + ,1%de ... iation(L) 01% deviation (G) ... 03%deviaUon ~!!1 .:...:1%devI3tlOn (l) + Ot%devlahon(G! + 03% deviation ~H) + .1% deviation (ll 

(Temperature Range B) 
DOC to + 50°C 

(Temperature Range D) 
- 20°C to + 70°C 

(Temperature Range F) 
- 55°C to + 85°C 

Output Ltve! 

Supply Volllgl 

Code 
GB35 
G815 

G055 
GD35 

Gf55 

Stability Code ~ Code ~ Cotle ~ Code, Stab~~ Code ~ Code ~ Code ~ Code ~ 
::': ,003% Ha55 ::': 005% LB14 "':.01% GI5i "':.0005% H815 +.001% l825 + ,002% G837 + ,00003% HIU ::,:,0001% lm + ,0003% 
.... 001% H825 !',002% LB35 +: 003% G816 -! 0001% H856 ... 0005% L8l5 + ,001% 

... ,005% HD14 ::':.01% LOl4 ::': .02% GOS6 ::': 0005% HOU ... ,001% lOSS + ,005% GoS7 • ,00005% HOZ, ::': .0002% LOA ... ,0005% 
~ ,003% HD55 ::': .005% L014 :t .01% Go16 "!" ,0001% H056 "': ,0005% L02S + .002% 

"': 005% HF14 "'::,01% LF34 "': ,03% GF25 ... 002% HF55 ... ,005% LF14 + ,01% 
GF56 .... 0005% HFZ5 "': .002% LFS5 + .005% 

SI!\ewave is standard (3,S-500 MHz); TTL optional (700 kHz-200 MHz}, ECl optional (20-200 MHz); lower trequene~ sine/TTL. and CMOS/HCMOS available on special order 

15 \,Ide::,: 5% standard: 12-28 Vdcoplional, + 5 Vdc reqlmed for TTL; 5.2 Vdc required lorECl 24 Vdc standard: 12-28 Vdcoptionat. +5 Vdc required lor TTL 
S,2VdcreQWedlorECl . 

Frequenq Adjllst, Screwdriver adjustment permits setting center Irequency; range IS approximately 10"10 0' deviation, but no tess than + 001% 

Slzt 2" x 2" )(3/4" (51)( 51 x 19rnm) I 2" x 3" ~ 3/4" (51 x 77.x 19mm) 2" x 2")( 3/4" (51 x 51 x 19mm) 2" x3")( 3;4" (51 )( 77)( 19mm) 2"x 2" x 4" (51 x 51 x 102mm) 2")( 2" )(4" (51 x 51 ~ 102mm) 
2" x 2 W x J/4"lor SW option I (reduced size available) 2" x 21/4" X 3/4" lor SW option 

Conl.urltlOll 
Options 

PIl'lS lor pe board mounting 
(rf output connector oplion recommended above 200 MHz) 

"W"; SMA, pins, and mounhng studs on base 
"SW": SMA on side, pins on base (studsoPlional) 

(SMC connector availab~e} 

pinsforpcbmount 

"W": SMA, PinS, and mount
mg studs on base 

"SW": SMA on Side, pinson 
base 
(studsoptlOnalj 

(SMC connector available) 

pins lor pcb mount and studs 
(rl output connector 

option recommended 
above 200 MHZ) 

"SW": SMA on side. pins and 
studs on base 

(SMC connector available) 

octal plug-In, studs SMC, solder header. studs 
"W": SMA, solder header, studs "W": SMA, solder header. 
"U": SMC. solder header, studs studs 
"11°': BNC, solder header. studs "II": BNC. solder header. studs 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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A 
AC alternating CUITent 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCn American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer a~tomated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

20(t Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC loint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
J.lF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC ptinted circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mo~nt device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume urtit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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Electronic components and piezo ceramics 
by Vernitron. Over ~5 years of innovation. 
In piezo ceramics of diverse shapes. 
In Bimorphs and Unimorphs. Also in 
ceramic bandpass and ladder filters. 
In ceramic resonators. And in piezo 
igniters. That's Vernitron Hezo
electric Division. 

We've been making innovations in 
electronic components and piezo 
ceramics since 1938. And we're still 
dOing it. Take a look at some of our 
accomplishments in modern ceramic 
shapes. We've developed 
discs, blocks, rings, 
plates, cylinders, 
tubes and many 
custom shapes 
for sonar use, 
as ultrasonic, 
hydro phonic, 
and as torpedo 
transducers, 
in ,,,,,,,,.,1,,. ,,,m.,lt.,rc 

and high voltage 
generators. 

Our PZT®-4 is 
recommended 
for use in high 
voltage gen
erators and 
high power 
acoustic 
radiating 
transducers 
because of its 
ability to \Nitlh<::f<>nn 

high levels of elec
trical excitation and 
mechanical stress. 

PZT-8 was devel
oped to provide a 
material with the ulti
mate in power hand· 
ling capability. This 
composition has reduced 
piezoelectric activity at 
low to moderate.excitation 
levels. 

PZT-5A is recommended 

for use in receiver or gener" 
ator type transducers such 
as hydrophones, fuses, 
accelerometers, and 
vibration pickups 
in general etc., 
because of its 
high sensitivity, 
permittivity and 
time stability. 

PZT-5H is bet
ter suited to low 
frequency applic
ations because of 
increased permit
tivity' accompa
nied by a reduc
ed Curie point. 

The family of PZT-5 
materials may also serve 
in very low power motor

type transducers because 
of high motion sensitivity. 

Vernitron also has dev
eloped lead metaniobate 
materials, PMN-1 and 
PMN-2, for diverse app
lications. Their feature 
is higher Curie points. 
And we are the origina
tors of Unimorphs and 

Bimorphs to serve as 
compact transducers 

for audio tones. 

The above com
positions are used 
in such applica-

tions as ultrasonic 
cleaners, kidney dialy
sis equipment, heart 
pacemakers, ink jets, 
ultrasound scanners, 
gyros, sonobuoys, 
automatic erasers 
and a variety of 
noisemakers. 
in laser posi 
ing and as 
sensors. 

Shapes, 
Unimorphs, 

Bimorphs 

InkJet and 
Ceramic 

Tubes 

Bandpass Filters 
and Resonators 

Innovation is also true of our work 
in bandpass filters, ladder filters, 
and ceramic resonators. We offer 
light weight, 

stable, fixed Ceramic Ladder Filters 

tuned, miniature 
ceramic filters 
and resonators 
with varieties 
for almost any 
kind of commu

nications equip-
ment: 

consumer
commercial
military. 

And don't over
look what we've 
done in piezo igniters for gas fired 
equipment of all types. Vernitron igniters 
are original equipment in most makes 
of barbeque grills, as well as 
in many furnaces, water heat
ers and camping lanterns. 
Vernitron igniters are the 
world industry standard. 

So if you're working 
with piezo ceramiCS, 
in alarms, speak
ers, lasers, sonar, 
ink jet printing 
data processing, 
communications, 
telephone devel
opment, gyros, 
or hydrophones, 
pacemakers or 
gas - fired eqUip
ment give usa call 
and put our 45 years 
of innovation and expe
rience - going on 46 -
to work. 

Just call (216) 232-8600 and 
ask for" one of the InnnwunlrR.·l 

Or write Vernitron I-'lezOE~lec:tnc 
Division, 232 Forbes Road, 
Bedford, Ohio 44146, for infor
mation on any of these products. 

Vernitron Piezoelectric Division 
232 Forbes Rd.1 Bedford OH 44146-5478/216-232-86001 TWX 810-427-2274 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1487 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

ADVANCED DESIGN mSIS 
MICROCIRCUIT W 
CRYSTAL OSCILLATORS l~~,'~~~\I;;jll'I~~(0"~ 

XSIS Electronics advanced-design 
microcircuit crystal oscillators 

MHz are also available. Please 
consult our engineering 
department for more information 
On these devices. 

2300 

Expanded manufacturing and test 
facilities coupled with continuing 
consistency in the quality of 
workmanship and a nearly perfect 
on-time delivery history provide 
customers with a high degree of 
confidence. Many call it 
"experienced reliability". 

tested for all electrical parameters 
over the operating temperature 
range. In-house capabilities 
include hot only automated 
temperature range testing but 
also PIND test, destructive, non
destructive bond pull test, 
automatic temperature cycling. 
fine and gross leak check, die 
shear test and constant 
acceleration. XSIS also monitors 
and controls the parameters and 
processes of the quartz crystal. 
Custom designs for CMOS output 
up to .30.0 MHz are now available. 
EeL oscillators with either 10 KH 
or lOOK compatibility up to 150 

XSIS Microcircuit Oscillators are 
manufactured to the electrical 
parameters of MIL-O-55.310, 
workmanship standards are in 
accordance with MIL-M-.38510 and 
the quality system is as required 
by MIL-I-45208. 

All products, TTL, CMOS, FAST 
CMOS, EeL and gated are 100% 

TYPICAL SPECS AVMLABLE 

Frequency Range 
Frequency@ +25"C 

100 SERIES-TTL 
100Hz to 70MHz 

±.0015% 

STABILITIES AVMLABLE 
Part Number 

1 ±.l% 

2 ±.05%' 

:3 ±.Ol% 

4 ±.005% 

5 ±.0025%** 

XSIS is a QPL Source for crystal 
oscillators to MIL-O-55.310/8, /11, 
/14, /15, /16, /17, /18, /19. ' 

200 SERIES-CMOS 300 SERIES-EeL-lOKH 
250Hz to 30.0MHz 20MHz to l50MHz 

±.0015% ±.0015% 
for Higher Frequencies-contact factory 

(200A Series-Fast CMOS) (300A Series-lOOK) 

TEMPERATURE RAlVOES 
Part Number 

'~:31, 0 to 70·C 
-30 to, +85"C 

-55 to +125·C··· 

.. Not available with -55·C to + l25"C ••• Consult Factory For Above 90MHz on eeL 

PACKAOE TYPE + PII'I COI'II'IECTIOI'IS PART I'IUMBER ORDERII'IO EXAMPLE 
OPTION 'X' OPTION/'E' OPTION'M' OPTION T (4 PIN) Xl 43-20.0 
PIN 7 GRD PIN 4 B+ PIN 1 Output PIN 1 N/C :=j MHz 8 Output 5 Output 2 Case 7GRD 

" PIN with Option'" PINOUT ill 14B+ 7GRD/Case 8GRD 8 Output TTL Compatible 1 thru 6N/C l,2.3.6.N/C 14B+ 14B+ 
9thru 13N/C 8thru 14N/C 3thru 7 N/C 2 thru 6 Missing (2 For CMOS -3 for eeL) 

Same As Same As 9thru 13N/C 9 thru 13 Missing ±,005% Stability M55310/16/18 M55.310/14 Same As 
M55310/8/11/15 -55" to ±125"C Temperature Range 

-
f.t __ •877"_---,.i1, 

Max. 

Voo --r-+,:====H----r=_ ~~;EVEL _ ,lOS" 

09S 
(Non·Accum.) 

"I" LEVEL 

50% 

- 10% ,S07" 
o VDe ==!+.------i-!'===4- "0" LEVEL MAX. 

~ %T ~ 

I< T >1 

CoHOS WAVEFORM 

.L @@@@@@@ 

~,~~~--J 

}
'30S N 

29S 0 VDC =4----I-'=======''./-- "0" LEVEL 

~_.138" Ref. 

~ %T ~ 
I( T 

TTL WAVEFORM 

XSIS ELECTRONICS, INC .. 12620 W, 63RD, ST., SHAWNEE, KS 66216. (913) 631·0448. TELEX 437227 • FAX 913·631-1170 

A·1488 For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 

m SIS XSIS XEIO SERIES SURFACE-MOUNT 
W LEADLESS CHIP CARRIER 
~~rmJlrr2[ul[;!]u[~~~ OSCILLATORS 

XSIS has developed another 
advanced design micro
circuit oscillator in a 
leadless chip carrier with 
features significantly 
superior to any presently 
available. 

• Calibration accuracy of 
± .0015% @ + 25°C. 

• Frequency stability-vs
temperature of ± .005% 
over -55°C to + 125°c' 

• Frequency aging @ + 25°C 
of ± .0005% per year. 

• Unique, rugged design for 
high shock and vibration 
environs. 

• A resistance welded 
hermetically sealed 
package for utmost long 
term reliability. 

• Lowered input current. • QPL to MSS.310/19 

FREQUENCY RANGE 
FREQUENCY ACCURACY @ 25°C 

FREQUENCY STABILITY VS. TEMPERATURE 
OPERATING TEMPERATURE RANGE 

STORAGE TEMPERATURE 
INPUT VOLTAGE 

OUTPUT 
SYMMETRY 

RISE & FALL TIMES 

'0' LEVEL (16MA SINK CURRENT) 

T LEVEL (400 MA SOURCE CURRENT) 

INPUT CURRENT (@ 5,0 VDC) 

AGING@25°C 

FREQUENCY STABILITY VS. INPUT VOLTAGE 

500 KHZ TO 25.0 MHZ 
±0.0015% 

SEE TABLE BELOW 

-55°C to +125°C 
+5VDC± 10% 
TTL (10 LOADS) 
60-40% @ 1.4 VDC LEVEL 

500 KHl-15.0 MHZ 15nS MAX. 
15.0 MHl-25.0 MHZ 5nS MAX. 
500 KHl-15.0 MHZ 0.4VDC MAX. 
15.0 MHl-25.0 MHZ 0.5VDC MAX. 
500 KHl-15.0 MHZ 2.4VDC MIN. 
15.0 MHl-25.0 MHZ 2.5VDC MIN. 
500 KHl-15.0 MHZ 60mA MAX. 
15.0 MHl-25.0 MHZ 30mA MAX. 
5PPM/YR MAX. 
± 5PPM Max. for 10% change in 

INPUT VOLTAGE 

FART NUMBERINO CODE, FREQUENCY STABILITY lit OFERATINO TEMP. OnIONS 

1 = ± 0,1% 
2= ± 0,05% 

rl----------- 3=±0,01% 
4= ±0.005% 

XEIO- (!) e e @ FREQUENCY 5 = ± 0.002%· 

I=TTL ~ 
COMPATIBLE 

I 1 = O°C to +70°C 
2 = -30°C to +85°C 

'------------ 3 = -55°C to +125°C 

PAD 

*not available for 
-55°C to +125°C 

FUNCTION 
.020" .025" 
Ref. 

~ 
PADl 

PAD 40 

~ 
.070" 

.055 

.015 

~r-
TYP. 

1,457" SQ. , 

~h 

I .495" I r----- .465 ---------j 

Marking 

4&10 '6+ 

31&37 GND 

39 OUTPUT 

ALL OTHERS N/C 

SIS 

2300 

XSIS ELECTRONICS, INC" l2620 W, 63RD. ST .. SHAWNEE, KS 66216. (913) 631-0448. TELEX 437227 • FAX 913-631-1170 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

ALL NEW with this 
edition of EEM 

GET 
-------..-...------...... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM Fi Ie System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 

. all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 





2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

r;-Z-Communications InC. 
..;.I I VCO PRODUCT SELECTOR GUIDE I 

MODEL # FREQUENCY TUNING PHASE PHASE POWER SECOND SUPPLY SUPPLY PKG 
RANGE VOLTAGE NOISE NOISE OUTPUT HARMONIC VOLTAGE CURRENT STYLE 

(MHz) (VDC) @1KHz @10KHz (dBm) (dBc) (VCC) (mA) 
(dBc) (dBc) 

L-100 50-100 0-12 95 110 4 +/-1 30 12 15 A 

L-105 100-150 0-12 95 110 4 +/-1 30 12 15 A 

L-150 135-175 0-12 95 110 4 +/-1 30 12 15 A 

M-2oo 150-300 0-20 90 105 10+/-1.5 20 15,5 80 B 

M-300 200-400 0-24 90 105 10 + /-1.5 20 15,5 80 B 

M-400 300-600 0-24 85 105 10 +/-1.5 20 15,5 80 C 

M-500 475-800 0-20 85 105 10 + /-1.5 20 15,5 80 C 

C-404 300-700 0-24 85 105 12+/-1.5 20 15 50 A 

C-706 600-1200 0-24 78 100 13 + /-1.5 20 15 36 P,S 

C-7oo 700-1300 0-24 78 100 13+/-1.5 20 15 36 P,S 

C-5OOA 850-1550 0-24 76 100 13+/-1.5 20 15 42 P,S 

C-500B 925-1500 0-12 76 100 13 + /-1.5 20 12 36 P,S 

C-500BX 950-1735 0-24 76 100 13+/-1.5 20 12 36 P,S 

C-5OOBL 900-1500 0-12 76 100 13 +/-1.5 20 15 15 P,S 

C-600 1300-2300 2.5-30 78 100 13 +/-1.5 20 15 46 P,S 

C-602 2200-2300 2.5-12 76 100 10 + /-1.5 20 15 46 P,S 

C-580 840-990 0-12 78 100 13 + /-1.5 20 12 35 P,S 

. Z-COMMUNICATIONS, INC. IS A PIONEER AND LEADER IN THE APPLICATION OF S.M.T. 
ON A VARIETY OF THE SUBTRATES USED FOR RF & MICROWAVE PRODUCTS. OUR 
PRODUCTS REPRESENT THE COMMUNICATION INDUSTRY'S BEST DESIGN AND ARE 
COMPETITIVE IN WORLD-WIDE MARKETS. 

5450 N.W. 33rd Ave .• Suite 100 • Ft. Lauderdale, FL 33309· TEL (305) 735-1000· FAX (305) 735-1094 

A·1492 For manufacturers' sales offices, see yellow pages EEM 1988 



2300 CRYSTALS, OSCILLATORS, CRYSTAL & PIEZOELECTRIC FILTERS 2300 

RHlUT ----1 
S A P I PACKAGING STYLES I 

~ 
B 

+ 
---l 

B 
0 -t 

B TYP 
-----i'. 

A TYP 

~ C 
~1' 

IE~ 

LL - - I -

A 

WILLIIlETERS INCHES 
Dill IIIN 
A 3.05 
B 5.46 
C 22.99 
0 22.99 
E 18.54 
F 7.26 
G 1.65 

PI - Vee 
P2 - GIll 

MAX WIN MAX 
3.30 .120 .130 
5.72 .215 .225 

23.24 .905 .915 
23.24 .905 .915 
18.80 .730 .740 
7.52 .286 .296 
1. 91 .065 .075 

P5 - GIll 
P6 RF OUT 

P3 - VI 

~I'======-,-~~~~~=-=-=-=-=-~)I P4 - GIll 

c;;:1=====~[n To ~~ 

P7 GIll 
P8 BAND SW. 

YllLlIElERS INCHES 

DIY. WIN WAX WIN WAX 

A 3.18 3.4 .12 .135 
B 5.72 5.9 .22 .235 

~'-P41 
J 

"---+---·P3 J 
I.--- ,----J 

B 

PI - RF OOTPUT 

P2 - GRWI) 

DIY 
A 
6 
C 
D 
~ 
F 
G 
H 
J 
K 

Y 
N 

Ylllll£IER 
YIN 
lB.54 

.2ti 
11.:>a 

.41 
3.05 
2.41 
4,95 
5.72 
2u.~ 
20.45 
3.05 
3.18 

10.110 

PI 
P2 

WAX 
118.110 

.~2 

11.81 
.51 
.3D 
.67 

5.21 
5.97 

20.70 
20.70 

.3D 
3.43 

11.05 

{'~k - -------?I" 1 C 17.65 

D 7.49 

17.90 .69 

7.75 .29 

.705 

.305 -+---h.J: K ;; 

GHO 
+15VCO 

'C 
fR OUT 

if r ~f 111 
G L-+_: _____ ,..---l! 

E 36.90 37.16 1.45 1.463 

F 10.80 11.05 .42~ .435 

G 13.34 13.60 .52~ .535 
H 15.88 16.13 .62 .635 

J 15.11 15.37 .59 .605 

K 48.74 49.00 1.919 1.929 
l 55.3 55.60 2.17 2.189 

Y 7.67 7.92 .302 .312 

N 11.56 11.81 .455 .465 

P 50 54.46 2.014 2.024 

Q .41 .51 .01 .02 

PI GIll P5 RF OUT 

C 
P2 +15V 
P3 Y TUNE 

P6 - +5' 
P7 GND 

P4 + 15V P8 - GIll 

WllliIlET[RS INCHES 

EEM 1988 

DIY 'iiiN'ilAx 
A 8.59 
B 12.4 
C 18.54 

0 2.54 
E 2.74 
r 11.8 
G 17.23 
H 6.40 
J 4.14 

K 6.43 
1 22.48 
W 6.73 
N 40.36 
P 3,33 
Q H." 
R 43.76 

S .. 
T 32.69 

U .41 

r:-Z -Communications Inc. 
--I 5450 N.W 33rd Ave. Suile 100· FI. Lauderdale. FL 33309 

TEL (305) 735·1000· FAX (305) 735·1094 

FQr manufacturers' sales offices, see yellow pages 

88 
12.73 
18.8 
2.79 
2.99 

12.0 
17.5 
66 
4.39 
6.68 

22.73 
6.98 

40.61 
3.58 

37.72 
44.02 
4.55 

32.94 
.51 

WIN YAX 
.338 348 

49. .50' 
730 740. 
100 .110 

.108 118 
466 .476 
681 .691 

.252 .262 
163 17J 
253 .263 

.885 .895 

.265 .275 
1.589 1.599 

.131 141 

'.475 1.185 
1.723 1.7D 

169 .179 
1.287 1.297 
.016 020 

.. 
, 11.14 1 . 

H. 1 
14.0 , •. 

:55 

41. 7 ... 

P3 - VI 

P4 - Vee 

I ICES 
IIIN WAX 
.73D .1411 
.ZlMi .296 
.~ .«5 
. I' .020 

.1 

.105 
.1 ~ 

.2.1 
.Bl 

.1105 .Bl 
.120 .1 
. ill .135 
.425 .435 

P5 - t15VCC 
P6 - t5'IDC 
P7 - GNl 
P6 . GNl 

1. • 
1. 

A·1493 



See the Technitrol delay-line 
catalog beginning on page A-1620 
of this section. Contact factory for 

complete Catalog No. 1001 A, or 
Catalog No. 1002SM for surface 

mount. 

A·1494 For manufacturers' sales offices, see yellow pages EEM 1988 



I riTiTiil selection 
LaillU gUide 

DELAY LINES 

Allen Avionics-§ A-1496 

Andersen Labs- A-1497 

Automatic Coil- A-1498 

Bel Fuse-§ A-1503 

Control Electronics- A-1534 

Data Delay Devices- A-1535 

Delta Products§ A-1551 

Elmec- A-1552 

delay lines-2350 

UHF, VHF, Analog, tapped, 

Coded, Dispersive, 

Nondispersive 

Digital Delay Oscillators; 

Generators Pulse, Function, 

Timing Digital 

Dispersive Aud io; 

Transponder 

Decoder Networks 

Generators, Oscillators, 

DRAM Timers 

~--------------4-------~--------~------~------4-------+-----~------~----+------+----------------~----

ESC Electronics-§ 

Kappa Networks-§ 

Nytronics-

PCA Electronics§ 

Rhombus-§ 

TDK 

TechnitroJ"§ 

Taka America§ 

Valor§ 

- Mil Specs 

EEM 1988 

A-1558 

A-1575 

A-1594 

A-1602 

A-1613 

A-1619 

A-1620 

A-1629 

A-1630 

§ Surface Mount 

For manufacturers' sales offices, see yellow pages 

Trimmer, Equalized, Beam, 

Low Distortion 

Trimmers, Transponder Sonar 

Electromagnetic 

A·1495 



IF YOU'RE A DEMANDING, 
PICKY, IMPATIENT PERFECTIONIST, 

WE'VE GOT THE BOOKS FOR YOU. 
The tougher you are as a customer, the happier you'll be with us. Start 

with our products. Because we design, manufacture and stock one of the 
most extensive lines in the industry, chances are you'll find exactly what you 
need in either or both catalogs. And if you don't, we'll design circuitry or 
customize a package to your exact specifications. So, stock or custom, 
there's no need to look aI1Y further than Allen Avionics. 

Then there's reliability Every single component we deliver has been 
individually tested and is guaranteed to be within the electrical and physical 
parameters specified. Regarding price and delivery ... we're competitive 
on every item and lower on many More important, whether it's a product in 
stock, a custom order or a prototype, you'll have it when you need it, and 
that's a promise 

ALLEN AVIONICS. If your standards are a little too high for other suppliers, send for our 
Delay Line and/or Filter catalog, or better yet, give us a call. We handle 
tough problems for tough customers. With ease. 

224 East Second Street, Mineola, NY 11501 
516-248-8080' FAX 516-747-5481 

A'1496 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 

SIGNAL PROCESSING DEVICES 
RF • MICROWAVE. OPTICAL 

SAW Components 
for radar & communications 

SAW Bandpass Filters 

Optimum amplitude and phase 
characteristics for radar, ECM, 
ESM and communications filtering. 

SAW Hybrid Oscillators 

Compact, rugged, alignment-free fre
quency sources available in standard 
industry packages for PC mounting, 
VHF, UHF frequency range and volt
age controlled tuning. 

Specific models available for IFF 
applications and Fiber Optic timing 
recovery. 

SAW and IMCON 
Dispersive 
Delay Lines 

The powerful signal processing 
tool for radar, ELlNT, ESM 
receivers. 

Super Components 
Bulk Acoustic Wave 
Delay Lines and 
Subsystems for radar & communications 

SAW Filter Banks 

Standard and custom Filter Bank designs for 
multichannel communication applications. 
SAW filters provide excellent filter selectivity 
and rejection characteristics. Custom packages 
available with integrated electronics for amplifi
cation, phase and amplitude matching, and 
channel switching. 

Acousto-Optics 

Compressive IF Receivers 

100% probability of intercept and 
real time spectrum analYSis for 
ESM and ELI NT Receivers. 

Modulators and 
Beam Deflectors 

Practical and economical mem
ory for radar, communications 

. and TV signal processing. 

Q-Switches 

ContrOlling laser energy in computer printing, 
semiconductor processing, laser scanning 
and communications. 

2350 

@ ANDERSEN LABORATORIES 
Andersen Laboratories. Inc. 1280 Blue Hills Avenue. Bloomfield. CT 06002 Teleohone (203) 242-0761/TWX 710-425-2390 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1497 



2350 DELAY LINES 2350 

TTL Digital Delay Module, 5 TAP_--..:. 
Test Conditions: 

• TTL input and outputs Electrical Characteristics: 

• Pre'cise and stable delays VIH (High level Input voltage) .. 2.0 to 5.0V 

• Reliable hybrid construction IIH (High' level Input current) •• 50 /lA Max. 

1) All measurements are made @ 25°C 
2) vee is maintained @ 5.0 VDe 
3) All measurements are made with 

no loads on outputs 
4) Delays are measured @ 1.5V level 

• No external components required VIL (Low level input voltage) ... . O.BV Max. 
ilL (Low level input current) • ~2 rna Max. 

5) Delays and tolerances- for leading 
edges only (TPLH) - falling edges 
(TPHL) closely matched to TPLH 

Input Conditions: 
1) Pulse amplitude 3.20V • Fan out 10 TTL loads/tap, 

20 TTL loads/package 

• Operating temperature 0° to 70°C 

VOH (High level output voltage) . • 2.5V Min. 
VOL (Low level output voltage) • • 0.5V Max. 
VCC (Supply voltage) •••• • 5.0V ±0.25 VDC 
ICC (Supply current) •••••••• 75 rna Max. 

2) Input rise time 3.0 NS (10 to 90%) 
3) Pulse width 2 x total delay 
4) Duty cycle < 25% • Storage temperature -55°to 

+125°e 
Specifications subject to change without notice. 

Input and test conditions are not 
limiting parameters. 

CD501 SERIES, 14 PIN DIP 
Nominal Delays (in NSI ±2 NS Dr 5% Whichever is Greater 

Automatic Coil 
COMMERCIAL VERSION 1 

4~~4 
• Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 

PlnnumM"lotrer ....... OI>iY 
C0501A-l01 5 10 15 20 25 

" . C0501A-l02 6 12 18 24 30 

.J· .. I. ~~~~~A~~\ 

I 
DELAY C0501A-l03 7 14 21 28 35 NETWORk 

I • DATE COl)( C0501A-l04 8 16 24 32 40 
OND 7 C0501A-l05 9 18 27 36 45 

~No'lPlnlndelc 
, vee 14 0--

CD501A-l06 10 20 30 40 50 
1_~,BQOMa~' __ 1 

Mechanical Specifications: CD501A-l07 15 30 45 60 75 

-,~ Case: Epoxy filled D.A.P. CD501A-l08 20 40 60 80 100 215Ma. J 

",I, " ,,.t.," 
Leads: Alloy 42 or equiv. CD501A-l09 25 50 75 100 125 

solder coated CD501A-l10 30 60 90 120 150 

! '~::-jl- -II~'" 
Marking: White epoxy ink CD501A-lll 40 80 120 160 200 

;I'~'" 
Also Available: CDS01A-112 50 100 150 200 250 

= ==1 t 
Intermediate delays 

CD501A-113 60 120 180 240 300 Non symmetrical tap delays 
Tighter delay tolerances CD501A-114 70 140 210 280 350 = IJ=--L Failing edge delay specifications CDS01A-115 80 160 240 320 400 

I~;;~III 
Non tapped modules 

C0501A-116 90 180 270 360 450 Military versions 
-~,,- LS and ALS versions C0501A-117 100 200 300 400 500 --00-- Auto insertable modules 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

CD581 SERIES, 8 PIN SIP 
Nominal Delays (in NSI .... 2 NS or 5% Whichever is Greater 

Automatic Coil 
ULTRA THIN SPACE SAVER 2 4444 7 Pari Number PIN 3 PIN 4 PIN 5 PIN 6 PIN 7 

CD581A-l01 5 10 15 20 25 
I C0581A-l02 6 12 18 24 30 

~ 1.175 DelAY CD581A-l03 7 14 21 28 35 
NETWORK CD581A-l04 8 16 24 32 40 

L-. NO.1 Pin Index I eNDS CD58tA-l05 9 18 27 36 45 1---,900 M"'_I VCc1 0-- CD58t A-I 06 10 20 30 40 50 

"TIl AAUTOCOIL J Mechanical Specifications: CD581A-l07 15 30 45 60 75 
.300 CDS81A·XXX Case: Epoxy filled D.A.P. CD581A-l08 20 40 60 80 100 
Max. DATE CODC t 

*~.~ ~ ~ ~ ~ ~ ~ ~o15IMln 
Leads: Phosphor bronze or CD581A-l09 25 50 75 100 125 

equiv. solder coated CD581A-tl0 30 60 90 120 150 
Marking: White epoxy ink CD581A-ll1 40 80 120 160 200 
Also Available: CD581A-112 50 100 150 200 250 

Pin numbe~ fOr referen(:l! only Intermediate delays CD581A-113 60 120 180 240 300 
.010 TVP .018 Typ-Ir-

..L 
Non symmetrical tap delays 

CD581A-114 70 140 210 280 350 Tighter delay tolerances 4B=· ii Do ••• liTo Falling edge delay specifications CD581A-115 80 160 240 320 400 

,,0TVP-II-
Non tapped modules C0581A-116 90 180 270 360 450 

CD581A-117 100 200 300 400 500 
Output rise times (TPLH) 4 0 NS Max (075 to 2 4V level) 

CD551 SERIES, 14 PIN SM'D 
Nominal Delays (in NSI .... 2 NS or 5% Whichever Is Greater 

Automatic Coil 
VERY LOW PROFILE 1 

44~4 
• Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 

10--' CD551A-l01 5 10 15 20 25 
D""D---o1 'D C0551A-l02 6 12 18 24 30 

A"'UTOCOI~ :::-- DELAY C0551 A-I 03 7 14 21 28 35 I CO",.,xx J 3 ~ ~w NETWORK C0551 A-I 04 8 16 24 32 40 • OATECOOE ;:;: ig 

L~NO"'~'''''~ ~Q"Q2+'-+ ' 
eND7 CD551 A-I 05 9 18 27 36 45 
Vee 14 0-- C0551A-l06 10 20 30 40 50 

.Ol2tO.30) 

Mechanical Specifications: C0551A-l07 15 30 O1OtO 251M1H. 45 60 75 
11, 11;", Case: Transfer molded epoxy C055tA-l08 20 40 60 80 100 

!;I Q QQ J.... 
Leads: Phosphor bronze or CD551A-l09 25 50 75 100 125 ~ ~.040(1.021~ l--.10011_54ITP 

.044(1.12) equiv. solder coated CD551A-ll0 30 60 90 120 150 
IISCOMMENOEO MOUHTlHC PAnEIIN 

Marking: White epoxy ink CD551A-ll1 40 80 120 160 200 050"'."1 r- Also Available: C0551A-112 50 100 150 200 250 
,I I I I Intermediate delays CD551A-113 60 120 180 240 300 Non symmetrical tap delays 

CD551A-114 70 140 210 280 350 .so Tighter delay tolerances L. +l ,08no Falling edge delay specifications CD551A-115 80 160 240 320 400 .100TY --L 
I •• Non tapped modules CD551A-116 90 180 270 360 450 

~""","-II CD551A-117 100 200 300 400 500 
Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V levell 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC-37, AVAILABLE FREE UPON REQUEST. 

Automatic Coil Co A' Dept. E 3545 NW. 71ST Street, Miami, FI. 33147 rp. Telephone: (305) 696-6660, Fax: (305) 696-0626 
a Dsa company 

A-1498 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 

TTL Digital Delay Module 
• TTL input and outputs 
• Usable for pulse widths to 20% of 

total delay 
• Precise and stable delays 
• Reliable hybrid construction 
• No external components required 
• Fan out 10 TTL loads/tap, 20 TTL 

loads/ package 
• Operating temperature 0° to 700 e 
• Storage temperature -55° to 

+125°e 

Electrical Characteristics: 
VIH (High level input voltage) .. 2.0 to 5.0V 
IIH (High level input current) .. 50 I1A Max. 
VIL (Low level input voltage) .... O.SV Max. 
ilL (Low level input current) . -2 rna Max. 
VOH (High level output voltage) .. 2.5V Min. 
VOL (Low level output voltage) .. 0.5V Max. 
VCC (Supply voltage) ..•.. 5.0V ±0.25 VDC 

Specifications subject to change without notice. 

2350 

CD521 SERIES 14 PIN, 5 TAP 
CONTROLLED LEADING AND FALLING EDGES 

CD601 SERIES 14 PIN, 10 TAP 

I'ln numbers for reference only 

A, AUTO COIL 
CD521A·)(X)( 
DATE CODE 

L- NO.1 Pin Index 

Test Conditions: 
1) All measurements are 

made @ 25°e 
2) vee is maintained @ 

5.0 VDe 
3) All measurements are 

made with no loads 
on outputs 

-1 ~I .800M" I 
275 Max, ~ 

I -
.150 :t .03 ~ - 01stMln. 

4) Delays are measured @ 
1.5V level 

5) Delays and tolerances for 
leading and falling edges 

Input Conditions: 
1) Pulse amplitude: 3.20V 

1 '~::-II-- -11- 045 

r- 010TYP 

== 

2) Input rise time: 3.0 NS 
(10 to 90%) 

3) Pulse width 2 x total delay 
=1 =1 = -1- delay t 

= _._'1"_ 4) Duty cycle: < 25% 
'-=_':::;::--'-=---'-'=-.J Also Available: 

1-,o~.-,oJ cl I 1 Intermediate delays _ Non symmetrical tap delays 
__ .50__ Tighter delay tolerances 
---60-- Non tapped modules 

Input and test conditions are not 
limiting parameters. 

ICC (Supply Current) ........ 75 rna Max. 

Nominal Delays (in NS) -1-2 NS or 5% Whichever is Greater -
Automatic Coil 
Part Number PIN 12 PIN 4 PIN 10 PIN 6 PIN 8 
CD521A-l0l 5 10 15 20 25 
CD521A-l02 6 12 18 24 30 
CD521A-l03 7 14 21 28 35 
CD521A-l04 8 16 24 32 40 
CD521Ac l05 9 18 27 36 45 
CD521A-l06 10 20 30 40 50 
C0521A-l07 15 30 45 60 75 
CD521A-l08 20 40 60 80 100 
CD521A-l09 25 50 75 100 125 
C0521A-ll0 30 60 9() 120 150 
CD521A-lll 40 80 120 160 200 
CD521A-112 50 100 150 200 250 
CD521A-113 60 120 180 240 300 
CD521A-114 70 140 210 280 350 
CD521A-115 80 160 240 320 400 
CD521A-116 90 180 270 360 450 
CD521A-117 100 200 300 400 500 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

GND 7 

vee 140---

Ask about our military version. 

ICC 

-1 
'00 ." 

Pin number.;fO!' reference onl~ 

AAUTO, COil 
C0601A-XXX 

t DATE CODE 

~ NO.1 Pintnaex 

02001AD" " " " 0 0 "0 -.1 

300 

000 • 0 • 0 ,° _I 

1
_ 6 EQ(JAl SPACES 1 

OF.100EA -

Test Conditions: 
1) All measurements are 

made @ 25°e 
2) vec is maintained @ 

5.0 VDe 
3) All measurements are 

made with no loads 
on outputs 

4) Delays are measured @ 
1.5V level 

5) Delays and tolerances for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Input Conditions: 
1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width: 2 x total 

delay 
4) Duty cycle: < 25% 
Also Available: 
Intermediate delays 
Non symmetrical tap delays 
Tighter delay tolerances 
Falling edge delay specifications 
Input and test conditions are not 
limiting parameters. 

(Supply Current) •....... 150 rna Max. 

Nominal Delays (In NS) :!:2 NS or 5% Whichever is Greater 

Automatic Coil 
Part Number Total Delay Tap Delay 

CD601A-l01 50 5.0 
C0601A-l02 75 7.5 
C0601A-l03 100 10.0 
C0601A-l04 150 15.0 
C0601A-l05 200 20.0 
C0601A-lOS 250 25.0 
C0601A-l07 300 30.0 
COS01A-l08 350 35.0 
CD601A-l09 400 40.0 
C0601A-ll0 450 45.0 
C0601A-l11 500 50.0 
CD601A-112 600 60.0 
C0601A-113 700 70.0 
C0601A-114 800 80.0 
C0601A-115 900 90.0 
C0601A-116 1000 100.0 

Output rise times (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

13 3 124 11 5 10 6 9 

vee 140---

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN CATALOG AC-37, AVAILABLE FREE UPON REQUEST. 

Automatic Coil Carp A Dept. E 3545 N.W. 11.ST Street, Miami, FI. 33147 
• Telephone: (305) 696-6660, Fax: (305) 696-0626 

a DSG company 

EEM 1988 For manufacturers' sales offices,see yellow pages A·1499 



2350 DELAY LINES 

TTL Digital Delay Module .,. CD500/502 Series -14 PIN, SINGLE & MULTI D ELAY MODULE 
CD500A SERIES 
Pin numbers for reference only 

GND 7 o-==:'E'---' 

CD502D SERIES 
Pin numb,~rs for referen~e only 

T-
"i" ,~. ____ --! 
----;t<""'.""~ 

Ily (,-"'. J-L 
'~~r-.o, U J ! ""1,,.," 

m. -11- •• m 

CD502A SERIES 
Pin numbers for reference only 

, I .... om"" I ~f . (g:~~;;: 

c .. ,,'''_. 

TIT T-"'~ jll-L 
-;;;', "' I r:r:: 

I :;:_11_ -I 1-.· 

~I':'" = = =1 1 

= = = =-'L 
t"J"}_1 

• TIL input and outputs 
• Precise and stable delays 
• Reliable hybrid construction 

Test Conditions: 
1) All measu rements are 

made @ 25°e 
2) vee is maintained @ 

5.0VDe 
3) All measu rements are 

made with no loads 
on outputs 

4) Pelay measured @ 1.5V 
level 

5) Delay and tolerance for 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Inpul Conditions: 
1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width: 2 x total delay 
4) Duty cycle: < 2S% 
Input and test conditions are not 
limiting parameters. 

Test Conditions: 
1) All measurements are 

made @ 25°e 
2) vee is maintained @ 

5.0VDe 
3) All measurements are 

made with no loads 
on outputs 

4) Delays are measured @ 
1.5V level 

5) Delays and tolerances fo 
leading edges only 
(TPLH) -falling edges 
(TPHL) closely matched 
to TPLH 

Input Condllions: 
1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width: 3 x total delay 
4) Duty cycle: < 2S% 
Input and test conditions are not 
limiting parameters. 

Test Conditions: 
1) All measurements are 

made @ 25°e 
2) vee is maintained @ 

5.0VDe 
3) All measurements are 

made with no loads 
on outP.uts 

4} Delays are measured @ 
1.5V level 

5) Delays and tolerances fo 
leading edges only 
(TPLH) - falling edges 
(TPHL) closely matched 
to TPLH 

Input Conditions: 
1) Pulse amplitude: 3.20V 
2) Input rise time: 3.0 NS 

(10 to 90%) 
3) Pulse width: 3 x total delay 
4) Duty cycle: < 25% 
Input and test conditions are not 
limiting parameters. 

Nominal Delay. (In NSI ±2 NS or 5% Whichever I. Orealer 
Aulomatic Coil Aulomatic Coli 

Part Number PIN 1108 Part Number PIN 110 8 
CDSOOA-l0l 6 CDSOOA-118 60 
CDSOOA-l02 8 CDSOOA-119 70 
CDSOOA-l03 10 CDSOOA-120 80 
CDSOOA-l04 12 CDSOOA-121 90 
CDSOOA-l05 14 CD500A-122 100 
CDSOOA-l06 16 CD500A-123 110 
CD500A-107 18 CDSOOA-124 120 
CD500A-108 20 CDSOOA-125 130 
CD500A-109 22 CDSOOA-126 140 
CD500A-110 24 CD500A-127 lS0 
CDSOOA-111 26 CDSOOA-128 200 
CD500A-112 28 CD500A-129 2S0 
CD500A-113 30 CDSOOA-130 300 
CD500A-114 35 CDSOOA-131 3S0 
CDSOOA-llS 40 CDSOOA-132 400 
CD500A-116 4S CD500A-133 450 
CDSOOA-117 50 CDSOOA-134 SOO 

Output rise limes (TPLH) 4.0 NS Max. (0.7Slo 2.4V level) 

Nominal Delay. (In NSI ±2 NS or 5% Whichever Is Orealer 

Automatic Coil 
Part Number PIN 110 12 PIN 510 8 
CDS02D-1Sl S 5 
CDS02D-1S2 10 10 
CD502D-153 20 20 
CD502D-1S4 30 30 
CDS02D-15S 40 40 
CD502D-1S6 50 60 
CDS02D-1S7 60 60 

r CDS02D-1S8 70 70 
CD502D-1S9 80 80 
CDS02D-160 90 90 
CDS02D-161 100 100 
CDS02D-171 5 20 
CDS02D-172 10 20 
CDS02D-173 10 30 
CD502D-174 20 50 
COS02D-17S 50 100 
Output rise times (TPLH) 4.0 NS Max. (0.7S to 2.4V level) 

Nominal Delays (In NSI ±2 NS or 5% Whichever Is Orealer 

Automatic Coil 
Pari Number PIN 1 to 12 PIN31010 PIN 510 8 

CD502A-101 S S 5 
CD502A-l02 10 10 10 
CDS02A-l03 20 20 20 
CDS02A-104 30 30 30 
CDS02A-tOS 40 40 40 
COS02A-l06 SO 50 50 
CDS02A-107 60 60 60 

r CDS02A-108 70 70 70 
CDS02A-l09 80 80 80 
CDS02A-l10 90 90 90 
CD502A-l11 100 100 100 
CD502A-121 5 10 20 
C0502A-122 10 20 20 
CDS02A-123 10 10 30 
CDS02A-124 20 30 50 
CDS02A-12S 50 SO 100 

Output rise time (TPLH) 4.0 NS Max. (0.75 to 2.4V level) 

ristics: Also Available: 

• No external components required 
ut voltage} .• 2.0 10 S.OV 
ut current} .. 50 p.A Max. 

Electrical Charade 
VIH (High level inp 
IIH (High level inp 
VIL (Low level inp 
II L (Low level inp 
VOH (High level ou 
VOL (Low level out 
vee (Supply voltag 

Intermediate delays 

Lower profiles • Fan out 1 0 TTL loads/tap, 20 TTL 
loads/package 

• Operating temperature 0° to 700 e 
• Storage temperature -550 to 

+125°e 

ut voltage} .... O.BV Max. 
ul current) . -2 rna Max. 
tput voltage} .. 2.SV Min. 
put voltage) •. O.SV Max. 
e) ..... 5.0V ±O.25 VDe 

Tighter delay tolerances 
Falling edge delay specifications 
tapped modules 
Military versions, LS, AS and ALS 

ct to change without notice. modules Specifications subje 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN IN C ATALOG AC-37, AVAILABLE FREE UPON REQUEST. 

Dept. E 3545 N.W. 71ST Street, Miami, Flo 33147 
Telephone: (305) 696-6660, Fax: (305) 696-0626 ~~tic Coil Corp. A 

2350 

""II 

~ 

A·1500 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

Passive Delay Line 
~ 

Electrical Characte rlstlcs: 
Total delay toleran cas: ±2 NS or 5%, 

whichever is gre ater 
Tap interval tolera 
Below 5.0 NS: ±O 

• Standard packages whichever is gre 
• Compatible with various logic 5 NS and above: ± 

systems including TTL and video whichever is gre 
• Precise and stable delays Impedance toleran 

• Reliable hybrid construction 
Temperature coeff 
Dielectric strength 

• Designed to meet MIL-D-23B59 5 Sec. Min. 

nces: 
.5 NS or ±20%, Test Conditions: 
ater 1} All measurements are made @ 
1.0 NS or ±10%, 25°C ater 

2) Delays are measured @ 50% ce: ±10% 
icient: 100 PPM/oC points 
: 100 VDC @ 50 rna 3) Rise times are measured from 10% 

to 90% pOints 

• Operating temperature -55° to Insulation resistan 
+125°C Attenuation: 10% 

ce: 1000Mn Min. 4) Pulse width 3 x total delay 
Max. Input and test conditions are not limiting 

Specifications subje ct to change without notice. parameters. 

CD300 SERIES CD320 SERIES CD281 SERIES 
14 PIN DIP 14 P IN SMD 7 PIN SIP 

IoQ~~Q 
~lnnumller<lorrEf.renLeonlv I. ..",,",0 (03200 

I~'''·''~I "0 • DATE co 

" " TVP~ 

L~;~~n~ t K_I~ .A AUTO COIL IT-I 300 Max. CD30XX-XX)( 

~ _ + • DATE CODE 010 Min 

~ NO.1 Pin Index'-' LJ7 11'HHHl 
'''~~ -r. Recommended 

300rX, _ _ _ ~ eSOTV 

.15 "0,03 ~15tMln I···· 
i -I 1-·l00rV? _11 __ 018rvp "0 L •••• 

100 TYP.l:::::!- 600 T 

.. ~ I I 

oo,~, ITpT t 1.175 

~ NO.1 Pin index 1 ,~tl9 l+,,~ r----.900 M"·-_I 
t.~ AAU'O COOl , I-300 CD281A-XXX 

11':00." 1~r03 ~ ~Tf~E~ ~ U~15:Mln .HHl 
--I I-- "" "". 

Mountlng partern 

'--1[-
1 7 

Pin numl:lers for referenre only 

••• 010 TYP .018 TYP-"II __ 
...L 

08 TYP. 
t~=ori~OOO 110~0 ... ----'- 10",-11-,,---II 

Total Tap Rise 
Delay Interval Time 
(nsec) (nsec) (nsec) son 100 

Automatic Coil Part Number 

D 200n 350!l soon 
5 .5 2.5 CDXXXX·101 CDXXX X·121 CDXXXX·141 CDXXXX·201 CDXXXX·221 

10 1.0 3.5 CDXXXX·102 CDXXXX ·122 CDXXXX·142 CDXXXX·202 CDXXXX·222 
15 1.5 4.5 CDXXXX·103 CDXXX X·123 CDXXXX·143 CDXXXX·203 CDXXXX·223 

20 2.0 5.5 CDXXXX·t04 CDXXXX ·124 CDXXXX·144 CDXXXX·204 CDXXXX·224 

25 2.5 6.0 CDXXXX·105 CDXXXX ·125 CDXXXX·145 CDXXXX·205 CDXXXX·225 
30 3.0 6.5 CDXXXX·106 CDXXXX ·126 CDXXXX·146 CDXXXX·206 CDXXXX·226 
35 3.5 7.0 CDXXXX·107 CDXXXX ·127 CDXXXX·147 CDXXXX·207 CDXXXX·227 
40 4.0 8.0 CDXXXX·108 CDXXXX ·128 CDXXXX·148 CDXXXX·208 CDXXXX·228 
45 4.5 9.0 CDXXXX·109 CDXXXX ·129 CDXXXX·149 CDXXXX·209 CDXXXX·229 
50 5.0 10.0 CDXXXX·110 CDXXXX ·130 CDXXXX·150 CDXXXX·210 CDXXXX·230 
60 6.0 12.0 CDXXXX·111 CDXXXX ·131 CDXXXX·151 CDXXXX·211 CDXXXX·231 
70 7.0 14.0 CDXXXX·112 CDXXXX ·132 CDXXXX·152 CDXXXX·212 CDXX)(X·232 
80 8.0 16.0 CDXXXX·113 CDXXXX ·133 CDXXXX·153 CDXXXX·213 CDXXXX·233 
90 9.0 18.0 CDXXXX·114 CDXXXX ·134 CDXXXX·154 CDXXXX·214 CDXX)(X·234 

100 10.0 20.0 CDXXXX·115 CDXXXX ·135 CDXXXX·155 CDXXXX·215 CDXXXX·235 
125 12.5 25.0 CDXXXX·116 CDXXXX ·136 CDXXXX·156 CDXXXX·216 CDXXXX·236 
150 15.0 30.0 CDXXXX·117 CDXXXX ·137 CDXXXX·157 CDXXXX·217 CDXXXX·237 
200 20.0 40.0 CDXXXX·118 CDXXXX ·138 CDXXXX·158 CDXXXX·218 CDXXXX·238 
250 25.0 50.0 CDXXXX·119 CDXXXX ·139 CDXXXX·159 CDXXXX·219 CDXXXX·239 
300 30.0 60.0 CDXXXX·120 CDXXXX ·140 CDXXXX·160 CDXXXX·220 CDXXXX·240 

STYLE CD300D STYLE CD320D STYLE CD2B1A 

1~7 1~ 
IN OUT IN 

I I STYLE CD301 K I 

" 8 ,. 
eND eND eND 

7 
3 4 5 6 8 9101112 

STYLE CD301A 
2~1! 

STYLE IN OUT 
I I 
1 " 

7 , • 5 6 
OUT 

2~7 I 
STYLE CD321 K 8 IN OUT 

eND I 7 1 
3 4 5 6 8 9101112 eND 

CD321A 
2~13 Tap delay 2 x 
IN OUT listed interval. 

I I 
1 ,. 

13 2123 11 510 6 9 eND eND 13 2123 

1~7 1~ 
IN OUT IN 

I I I ,. 8 " eND eND eND 

11 5 10 6 9 eND eND Also Available: 

7 
Intermediate deJays 
Special taps 

OUT Electrical parameters other 
I than listed 
8 Independent delay increments 

eND Internal terminations 
Tighter tolerances 
Auto insertable versions 

COMPLETE TECHNICAL SPECIFICATIONS SHOWN I N CATALOG AC·37, AVAILABLE FREE UPON REQUEST. 

Automatic Coil Corp. A 
"a DSG com an p y 

Dept. E 3545 N.W. 71"' Street, Miami, Fr. 33147 
Telephone: '(305) 696·6660, Fax: (305) 696·0626 ~ 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1501 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order Ie Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~=NOVV~~~~= 



2350 DELAY LINES 

defining a degree of excellence 

DELAY LINES 
TABLE OF CONTENTS 
GENERAL CHARACTERISTICS 
Considerations for specifying delay lines, 

DELAY liNE MEASURING TECHNIQUES 

DEFINITIONS 

DELAY LINE APPLICATIONS 

TTL DIGITAL DELAY LINES 
A447 and 0447 -XXXX-02 14 pin DIP, 5 tap 
A447 and 0447-XXXX-10 14 pin DIP, 10 tap 
A447 and 0447-XXXX-Al 14 pin DIP, 5 tap, controlled leading and 

trailing edge 
A447 and 0447-XXXX-A3 14 pin DIP, Triple output module 
0447-XXXX-07 14 pin single in line, 10 tap 
0462-XXXX-02 8 pin single in line, 5 tap 
A463 and 0463-XXXX-02 8 pin DIP, 5 tap 

SMD TTL DIGITAL DELAY liNES 
S405 Series, 5 tap 
S409 Series, 10 tap 

PASSIVE DELAY LINES 
A446 and 0446 Series 14 pin DIP, 10 tap 
0401 Series, 8 pin single in line, fixed delay 
0402 Series 3 pin single in line, fixed delay 
0403 Series 7 pin single in line, fixed delay 
0438 Series 14 pin single in line, 10 tap 
Picoline 3 pin single in line, fixed picosecond delay 

TTL PROGRAMMABLE DELAY MODULES 
0449-XXXX-03 16 pin DIP, 3 bit 
0449-XXXX-04 32 pin DIP, 4 bit 
0449-XXXX-06 46 pin DIP, 6 bit 

TTL OSCillATORS AND PULSE GENERATORS 
A456-XXXX-Ol 14 pin DIP, pulse generator 
A457-XXXX-Ol 14 pin DIP, square wave generator 
0458-XXXX-Ol16 pin DIP, digital delay oscillator 

CMOS DIGITAL DELAY LINES 
0450-XXXX-02 14 pin DIP, 5 tap 

ECl 10K DIGITAL DELAY LINES 
0443-XXXX-02 16 pin DIP, 5 tap 
0443-XXXX-10 32 pin DIP, 10 tap 
0464-XXXX-Ol 16 pin DIP, dual output module 

ECl 10K PULSE GENERATORS 
0452-XXXX-Ol 16 pin DIP, pulse generator 

ECl 10KH DELAY LINES AND PULSE GENERATORS 
0459-XXXX-02 16 pin DIP, 5 tap 
0453-XXXX-03 16 pin DIP, 3 bit programmable 
0453-XXXX-04 32 pin DIP, 4 bit programmable 
0454-XXXX-Ol 16 pin DIP, pulse generator 

ECl lOOK DIGITAL DELAY LINES 
0461-XXXX-Ol 24 pin DIP, 8 tap 

3 

4 

5-6 

7 

8 
9 

11 
13 
14 
15 
16 

17 
18 

19 
20 
21 
21 
21 
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24 
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26 
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28 

29 
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BEL FUSE, INC.l198 VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1503 



2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0447 AND A447 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 X Pulse Width 
Supply Current, Iccl 60.0 Milliamps 

max. 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 
Logic 1 Input Current 

50 Microamp max. 
Logic 0 Input Current 

- 2 Milliamp max. 
Logic 1 Output Voltage 

2.7 Volts min. 
Logic 0 Output Voltage 

0.5 Volts max. 
Delay Tolerance From Input To Tap 

± 2 Nsec or 5% whichever is greater 
Delay Tolerance From Tap To Tap 

± 2 Nsec or 7% whichever is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vce 
4.75 to 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM rc Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads / Unit max. 

- Compatible with TTL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

.008 

.012 

0447 

R 
....J L.30 ±.02 

.045 REF. 

,..-.30---r-.20...., .'O~ 

1-3 SPACES @ .20 ±.01.J 

12 4 10 6 8 

VOO'4. affi]l 
LN, I 

GND 7 I I _.- . .J 

Part * Total Delay Delay/Tap 
Number 1,3 1,3 

0447-0025-02 25NS 5NS 

0447-0050-02 50NS 10NS 

0447-0100-02 100NS 20NS 

0447-0150-02 150NS 30NS 

0447-0200-02 200NS 40NS 

0447-0250-02 250NS 50NS 

0447-0300-02 300NS 60NS 

0447-0400-02 400NS BONS 

0447-0450-02 450NS 90NS 

0447-0500-02 500NS 100NS 

1 Delays measured at 1.5 Volts level on leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no toads on taps. 
* Auto insertable package part number starts with A447. 

2350 

A447 

Rise, Time 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

5NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0447 AND A447 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 X Total Delay 
Pulse Period 4 X Pulse Width 
Supply Current, Iccl 120.0 Milliamps 

max. 
Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 
Logic 1 I nput Current 

100 Microamp max. 
Logic 0 Input Current 

- 4 Milliamp max. 
Logic 1 Output Voltage 

2.7 Volts min. 
Logic 0 Output Voltage 

0.5 Volts max. 
Delay Tolerance From Input To Tap 

± 2 Nsec or 5% whichever is greater 
Delay Tolerance From Tap To Tap 

.008 

.012 

Part * 
Number 

0447 A447 

R [C:::::~1'~ 
J L.30 ±02 .10 

045 REF. 

f---------J .18MAX. 

Total Delay Delay fTap Rise, Time 
1,3 1,3 2,3 

0447 -00SO-1 0 SONS SNS 4NS 

0447-0100-10 100NS 10NS 4NS 

0447-0150-10 1S0NS 1SNS 4NS 

2350 

± 2 Nsec or 7% whichever is greater 0447-020..c0_-1-'0 ___ ..c2:..,0_0_N-'-S ___ 2:::...0_N...:,S'--__ 4_N_S _______ ----

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 to 5.25 Volts 

Operating Temperature Range 
O'C To 70'C 

Temperature Coefficient Of Total Delay 
500PPM /'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads I Unit max. 

- Compatible with TIL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Sublect To Change Without Notice 

0447 -0250-10 2S0NS 2SNS 4NS 

0447-0300-10 300NS 30NS 4NS 

0447 -03S0-1 0 3S0NS 3SNS 4NS 

0447-0400-10 400NS 40NS 4NS 

0447-0500-10 SOONS SONS 5NS 

0447-07S0-10 7S0NS 75NS 5NS 

**0447-1000-10 1000NS 100NS 5NS 

1 Delays measured at 1.5 Volts level on leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 
* Auto insertable package part number starts with A447. 
* * Not available as auto insertable package. 

BEL FUSE INC./19B VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0447 AND A447 
CONTROLLED LEADING & 
TRAILING EDGE DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 X Total Delay 

0447 

Pulse Period 4 X Pulse Width .045 REF. 

,..-.30 --,.-.20.., .10 r-

...J L.30 ±.02 

A447 

.so MAX. 

Supply Current, Iccl 60.0 Milliamps 
.008 
.012 

.21 MAX.f--------I 
max. 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 
Logic 1 Input Current 

50 Microamp max. 
Logic 0 Input Current 

- 2 Milliamp max. 
Logic 1 Output Voltage 

2.7 Volts min. 
Logic 0 Output Voltage 

0.5 Volts max. 
Delay Tolerance From Input To Tap 

± 2 Nsec or 5% whichever is greater 
Delay Tolerance From Tap To Tap 

± 2 Nsec or 7 % whichever is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to 5.25 Volts 

. Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM rc Typical 

Minimum Input Pulse Width 
20% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

- Compatible with TIL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

'- 3 SPACES @ .20 ±.01-1 

12 4 10 6 e VCC14aatil 
IN! I 

G.!"!P! I J 

Part * Tolal Delay Delay/Tap Rise, Time 
Number 1,3 1,3 2,3 

0447-0025-A1 25NS 5NS 4NS 

0447-0050-A1 50NS 10NS 4NS 

0447-0100-A1 100NS 20NS 4NS 

0447 -0150-A 1 150NS 30NS 4NS 

0447 -0200-A 1 200NS 40NS 4NS 

0447 -0250-A 1 250NS 50NS 4NS 

0447 -0300-A 1 300NS 60NS 4NS 

0447-0350-A1 350NS 70NS 4NS 

0447 -0400-A 1 400NS 80NS 4NS 

0447 -0450-A 1 450NS 90NS 4NS 

0447 -0500-A 1 500NS 100NS 5NS 

1 Delays measured at 1.5 Volts level on Leading and Trailing Edge. 
2 Rise and Fall Times measured from .75 Volts to 2.4 Volts. 
3 Measured with 1 STIL (15PF) load per tap. 
* Auto insertable package part number starts with A447. 

2350 
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2350 

bell defining 

DIGITAL 
DELAY LINE 
SERIES 0447 
AND A447 
TRIPLE OUTPUT 
MODULE 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 X Total Delay 
Pulse Period 4 X Pulse Width 
Supply Current, leel Constant "0" in 

115 mA max 
Constant "1" in 
90 mA max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25 ° C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 I nput Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 to 5.25 Volts 

Operating Temperature Range 
O°C to 70°C 

Temperature Coefficient of Total Delay 
1200PPMI'C Typical 

Minimum Input Pulse Width 
100% of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 
10 TTL Loads/Output max. 
20 TTL Loads/Unit max. 

- Compatible with TTL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

DELAY LINES 

a degree of excellence 

.008 
012 

Part * 
Number 

0447 

1-.20 ±.01 

0447 -001 0-A3 

0447 -0020-A3 

0447 -0030-A3 

0447 -0040-A3 

0447 -0050-A3 

0447 -0060-A3 

0447-0070-A3 

0447 -0080-A3 

0447 -0090-A3 

0447-0100-A3 

Delay Time 
1,3 

10 NS±1.5 NS 

20 NS±1.5 NS 

30 NS±2.0 NS 

40 NS±2.0 NS 

50 NS±2.5 NS 

60 NS±3.0 NS 

70 NS±3.5 NS 

80 NS±4.0 NS 

90 NS±4.0 NS 

100 NS±5.0 NS . 

1 Delays measured at 1.5 Volt leading Edge only. 
2 Rise Times measured from .75 to 2.4 Volts. 
3 Measured with 1 STIl load (15PF) on each output. 
* Auto insertable package part number st'arts with A447. 

2350 

A447 

Rise Time 
2,3 

3 NS 

3 NS 

3 NS 

3 NS 

3 NS 

4 NS 

4 NS 

4 NS 

4 NS 

4 NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0447 
SINGLE-IN-LiNE 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, Iccl 120.0 Milliamps 

max. 
Supply Voltage, VCC 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 
Logic 1 Input Current 

50 Microamp max. 
Logic 0 I nput Current 

- 2 Milliamp max. 
Logic 1 Output Voltage 

2.7 Volts min. 
Logic 0 Output Voltage 

0.5 Volts max. 
Delay Tolerance From Input To Tap 

± 2 Nsec or 5% whichever 
is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever 
is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vce 
4.75 to 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM/oC Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads/Unit max. 

-Compatible with TIL 
and DTL circuits. 

-Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

3508. ] 
.10 MIN. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
r-I 1.30±.01 I 

I 1.46 MAX. II 
jl ............ ~4 12! MAX 

I 
PIN DlA .. 020 

Part Total Delay Delay/Tap 
Number 1,3 1,3 

0447-0050-07 50NS 5NS 

0447-0100-07 100NS 10NS 

0447-0150-07 150NS 15NS 

0447-0200-07 200NS 20NS 

0447-0250-07 250NS 25NS 

1 Delays measured at 1.5 Volts level on Leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

2350 

~ 
VCCl~ - - --- - --, 

G~~N,:~J 

Rise, Time 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0462 
8-PIN SINGLE-IN-L1NE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 X Total Delay 
Pulse Period 4 X Pulse Width 
Supply Current, leel 60.0 Milliamps 

max. 
Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is 
greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is 
greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 To 5.25 Volts 

Operating Temperature Range 
O°C To 70'C 

Temperature Coefficient Of Total Delay 
500PPMI'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL LoadslTap max. 
20 TIL Loads/Unit max. 

- Compatible with TIL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

;-----.• ,0 MAX.~ I 
! 1 .... _ • ~.180MAX. 

"1 

Part Total Delay Delay/Tap 
Number 1,3 1,3 

0462-0025-02 25NS 5NS 

0462-0050-02 50NS 10NS 

0462-0100-02 lOONS 20NS 

0462-0150-02 150NS 30NS 

0462-0200-02 200NS 40NS 

0462-0250-02 250NS 50NS 

0462-0300-02 300NS 60NS 

1 Delays measured at 1.5 Volt level on leading Edge only. 
2 Rise Times measured from. 75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

2350 

vcc;rliU!J: 
GND 8 0 L T I I I _J 

Rise Time 
2,3 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 

4NS 
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23S0 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY LINE 
SERIES 0463 AND A463 
SPINS 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, Iccl 60.0 Milliamps 

max. 
Supply Voltage, Vcc S.O Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 I nput Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
O.S Volts max. 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is 

greater 
Delay Tolerance From Tap To Tap 

± 2 Nsec or 7% whichever is 
greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 To 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
SOOPPM rc Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads/ Unit max. 

-Compatible with TTL 
and DTL circuits 

-Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

0463 A463 

.215F~ 
.10MIN·nrr 

r-
~'O'2MIN' 
....., ...... 30 ±.02 

a a a 1 LLiG50MAX. 

'0 0 . .40 MAX. 

~ .. II ~ 
1--20 -J 

~
'50MAX 

21 MAX 

.12 MIN 

018 REF 045 REF 

=' +--i-~!ttl 
IN'~ I 

GND4 0 ITT I L ___________ ...J 

Part * Total Delay Dealy/Tap Rise Time 
Number 1,3 1,3 2,3 

046'3-0025-02 2SNS 5NS 4NS 

0463-0050-02 50NS 10NS 4NS 

0463-0100-02 lOONS 20NS 4NS 

0463-0150-02 150NS 30NS 4NS 

0463-0200-02 200NS 40NS 4NS 

0463-0250-02 250NS 50NS 4NS 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 
• Auto insertable package part number starts with A463. 

23S0 
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2350 DELAY LINES 

bel/defining a degree of excellence 

SMD DIGITAL DELAY 
LINE 5 TAP SERIES 
S405 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 1.2 x Total Delay 
Pulse Period 4 x Pulse Width 
Supply Current, leel 60.0 Milliamps 

max. 
Supply Voltage, Vee 5.0 Volts 
Ambient Temperature2S'C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Current 
SO Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
O.S Volts max. 

Delay Tolerance From Input To Tap 
±2 Nsec or S% whichever is greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 to S.2S Volts 

Operating Temperature Range 
O°C To 70'C· 

Temperature Coefficient Of Total Delay 
SOOPPM /'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
SO% 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 
20 TTL Loads/Unit max. 

- Compatible with TTL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

COPlANARITY == .002 

Part * Total Delay Delay/Tap Rise Time 
Number 1,3 1,3 2,3 

S405-002S-02 25NS 5NS 4NS 

S405-0030-02 30NS 6NS 4NS 

S405-0040-02 40NS 8NS 4NS 

S405-00S0-02 SONS 10NS 4NS 

S405-0060-02 60NS 12NS 4NS 

S405-0070-02 70NS 14NS 4NS 

S405-0080-02 80NS 16NS 4NS 

S405-0090-02 90NS 18NS 4NS 

S405-0 1 00-02 100NS 20NS 4NS 

S405-0125-02 125NS 25NS 4NS 

S405-0150-02 150NS 30NS 4NS 

S405-0200-02 200NS 40NS 4NS 

S405-0250-02 250NS SONS 4NS 

Designed for Vapor Phase Soldering at temperatures below 218°C 
for durations of up to 2 minutes. 

1 Delays measured at 1.5 Volts level on Leading Edge only. 
2 Rise Times measured from .75 Volts to 2.4 Volts. 
3 Measured with no loads on taps. 

2350 
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2350 DELAY LINES 

bel/defining a degree of excellence 

SMD DIGITAL DELAY 
LINE ,10 TAP SERIES 
S409 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 
Rise Time 

, Pulse Width 
Pulse Period 
Supply Current, leGL 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.2 x Total Delay 
4 x Pulse Width 
120.0 Milliamps 
max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Current 
100 Microamp max. 

Logic 0 Input Current 
- 4 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is greater 

Delay Tolerance From Tap To Tap 
±2 Nsec or 7% whichever is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 to 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of Total Delay 
500PPM /"C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 TIL Loads/Tap max. 
20 TIL Loads/Unit max. 

- Compatible with TIL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

=~f 
-II- .018 REE 

r--- .80 MAX --j 
.310 

r-I I .200 MAX. 

~U· U U U U U u 

1
- .. 3251 
IrlI015 

.L~.OO4 
T.on ~l~ J ~'OOTYP I 

~.600~ 
.008 

COPLANARITY ::: .002 
13 3 12 4 11 5 10 6 9 e 

Vee 14 ~-!-l-I--I-I-l-I--I-I;-\ INI 

GND7 ~, , 

Part Total Delay Delay/Tap Rise Time 
Number 1,3 1,3 2,3 

8409-0050-10 50NS 5NS 4NS 

8409-0100-10 100NS 10NS 4NS 

8409-0150-10 150NS 15NS 4NS 

8409-0200-10 200NS 20NS 4NS 

8409-0250-10 250NS 25NS 4NS 

8409-0300-10 300NS 30NS 4NS 

S409-0350-10 350NS 35NS 4NS 

S409-0400-10 400NS 40NS 4NS 

8409-0500-10 500N8 50N8 5NS 

Designed for Vapor Phase 80ldering at temperatures below 218°C 
for durations of up to 2 minutes. 

1 Delays measured at 1.5 Volts level on Leading Edge only. 
2 Rise Times measured from. 75 Volts to 2.4 Volts. 
3 Measured with no loads on Taps. 

.060 

.016 

2350 
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2350 DELAY LINES 2350 

bell defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINE 
SERIES 0446 AND A446 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Width 3.0 X Total Delay 
Pulse Period 4 X Pulse Width 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 

Distortion 
Max. Attenuation 

10% max. 
See Table 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
- 55'C To 125'C 

Temperature Coefficient 
100PPMrC Typical 

Dielectric Withstanding Voltage 
50 Volt 

- Compatible with TIL and ECl circuits 
- Other delays and impedances upon 

request 
- Built to conform to Mil D-23859 
- Untapped units available on request 

Specifications Subject To Change Without Notice 

0446 A446 

.2.d: : : : ::: I 
-I.10L... 

IT : : : :: .. : 11'-
r-

.22 MAX. 

.OOS 

.012 

.30 ±.02J 

1~' 2 1,2 3 11 5 10 6 9 

IN1"fI Hi rli Hi tr°UT7 

GND 14, lJ I I I I I I I I I ~ ,GND 8 

Total Delay Tap to Attenuation Impedance ± 10% 
.15% Tap Delay Max. 50 OHMS' 100 OHMS' 200 OHMS' 

5NS .5±.3NS 5% 0446-0005-50 0446-0005-01 0046-0005-02 
Tr=3 Tr=3 Tr=3.5 

10NS 1 ±.35NS 5% 0446-0010-50 0446-0010-01 0446-0010-02 
Tr=3.8 Tr=3.8 Tr=4 

20NS 2±1NS 5% 0446-0020-50 0446-0020-01 0446-0020-02 
Tr=5 Tr=5 Tr=5 

30NS 3±1NS 5% 0446-0030-50 0446-0030-01 0446-0030-02 
Tr=7 Tr=7 Tr=7 

40NS 4±1NS 5% 0446-0040-50 0446-0040-01 0446-0040-02 
Tr=8.5 Tr=8.5 Tr= 8.5 

50NS 5±2NS 5% 0446-0050-50 0446-0050-01 0446-0050-02 * * 
Tr= 10 Tr= 10 Tr= 10 

60NS 6±2NS 8% 0446-0060-50 0446-0060-01 0446-0060-02 
Tr= 12 Tr= 12 Tr= 12 

70NS 7±2NS 8% 0446-0070-50 0446-0070-01 0446-0070-02 
Tr= 14 Tr= 14 Tr= 14 

80NS 8±2NS 8% 0446-0080-50 0446-0080-01 0446-0080-02 
Tr= 16 Tr= 16 Tr= 16 

90NS 9±2NS 8% 0446-0090-50 0446-0090-01 0446-0090-02 
Tr= 18 Tr= 18 Tr= 18 

100NS 10±3NS 10% 0446-01 00-50 0446-0100-01 * * 0446-0100-02 
Tr=20 Tr=20 Tr=20 

150NS 15±3NS 10% 0446-0150-50 0446-0150-01 0446-0150-02 
Tr=30 Tr=30 Tr=30 

200NS 20±3NS 10% 0446-0200-50* * 0446-0200-01 0446-0200-02 
Tr=40 Tr=40 Tr=40 

250NS 25±3NS 10% 0446-0250-50 0446-0250-01 0446-0250-02 
Tr=50 Tr=50 Tr=50 

300NS 30±3NS 10% 0446-0300-50 0446-0300-01 0446-0300-02 
Tr=60 Tr=60 Tr=60 

400NS 40±3NS 10% 0446-0400-50 0446-0400-01 0446-0400-02 
Tr=80 Tr=80 Tr=80 

500NS 50±3NS 10% 0446-0500-50 0446-0500-01 0446-0500-02 
Tr=100 Tr= 100 Tr= 100 

• Auto insertable package part number starts with A446. 
Rise time measured from 10% to 90% of the pulse . 

• * Max. delay for Auto insertable package. 

BEL FUSE INC./198 YAN YORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/TWX 710·730·5301/FAX (201) 432-9542 

EEM 1988 For manufacturers' sales offices, see yellow pages BELFUSE PG. 19 A·1513 



2350 DELAY LINES 

bell defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINES 
SINGLE IN-LINE 
SERIES 0401 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Width 3 x Total 
Pulse Period 4 x Pulse Width 
Ambient Temperature 25'C 
Input Rise Time 2.0 NS (10%-90%) 

PERFORMANCE CHARACTERISTICS . 

Distortion 
Rise Time 

10% Max. 
See Table 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
- 55'C To 125'C 

Temperature Coefficient 
100PPMlC' Typical 

Dielectric Withstanding Voltage 
50 Volt 

- Compatible with TTL 
and ECl circuits 

- Built to conform to Mil 0-23859 

Specifications Subject To Change Without Notice 

'''''"' ''''''"' , ---rrrrrrrrrrr: ' , TTTTTTTTTTTT . 
.~ .~ 

Time Tolerance Max.'" DCR Impedance 
Delay (Max.) Rise Time (Ohms) Ohms 
(ns) (ns) (ns) (Max.) (Zo)±10% 

0.0 +0.25 1.0 1.0 100 
0.5 ±0.25 1.0 1.0 100 
1.0 ±0.25 1.0 1.0 100 
1.5 ±0.25 1.0 1.0 100 
2.0 ±0.25 1.0 1.0 100 
2.5 +0.25 1.0 1.0 100 
3.0 +0.25 1.0 1.0 100 
3.5 ±0.25 1.0 1.0 100 
4.0 ±0.25 1.0 1.0 100 
4.5 ±0.25 1.0 1.0 100 
5.0 +0.25 1.1 1.0 100 
5.5 ±0.25 1.2 1.0 100 
6.0 ±0.25 1.3 1.0 100 
6.5 ±0.25 1.4 1.0 100 
7.0 ±0.25 1.5 1.0 100 
7.5 +0.25 1.6 1.0 100 
8.0 ±0.25 1.7 1.0 100 
8.5 ±0.25 1.8 1.0 100 
9.0 ±0.25 1.9 1.0 100 
9.5 ±0.25 2.0 1.0 100 

10.0 ±0.25 2.0 1.0 100 
11.0 ±0.25 2.2 2.0 100 
12.0 ±0.25 2.3 2.0 100 
13.0 ±0.25 2.5 2.0 100 
14.0 ±0.25 2.6 2.0 100 
15.0 +0.25 2.8 2.0 100 
16.0 +0.25 3.0 2.5 100 
17.0 +0.25 3.2 2.5 100 
18.0 ±0.25 3.4 2.5 100 
1.9.0 ±0.25 3.6 2.5 100 
20.0 ±0.50 3.8 2.5 100 
25.0 ±0.50 4.5 4.0 100 
30.0 ±0.50 5.5 4.5 100 
35.0 ±0.50 6.4 5.5 100 
40.0 ±0.50 7.4 6.0 100 

*Rise Time measured from 10% to 90% of the pulse 

2350 

Part 
Number 

0401-1403-01 
0401-1403-02 
0401-1403-03 
0401-1403-04 
0401-1403-05 
0401 -1403-06 
0401-1403-07 
0401 -1403-08 
0401-1403-09 
0401-1403-10 
0401-1403-11 
0401-1403-12 
0401-1403-13 
0401-1403-14 
0401-1403-15 
0401-1403-16 
0401-1403-17 
0401-1403-18 
0401-1403-19 
0401-1403-20 
0401-1403-21 
0401-1403-23 
0401-1403-25 
0401-1403-27 
0401-1403-29 
0401-1403-31 
0401-1403-33 
0401-1403-35 
0401-1403-37 
0401-1403-39 
0401-1403-40 
0401-1403-46 
0401-1403-51 
0401-1403-56 
0401-1403-61 
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2350 DELAY LINES 2350 

bel/defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINES 
SINGLE IN-LINE 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Width 3.0 x Total Delay 
Pulse Period 4 X Pulse Width 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Distortion 
Max. Attenuation 

10% max. 
See Tables 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
- 55°C To 125°C 

Temperature Coefficient 
100PPMrC Typical 

Dielectric Withstanding Voltage 
50 Volt DC 

- Compatible with TIL and ECl circuits 
- Other delays and impedances 

upon request 
- Built to conform to Mil 0-23859 

Specifications Subject To Change Without Notice 

0402 0403 0438 

I r 25 E[ ] n 
.375MAX.~. Q .258 ] ft .10M1N. ~ ~ ~ ~ H ~ ~ ~ ~ ~ ~ ~ ~ J[ 

LJ3 2 1 ~ .10 MIN. ~ ~ ~ ~ ~ ~ ~ r-I 1.30±.01 I 1-.065 

.10Ml~ .025 r-I---- 60---' l-.l0REF. 
I L--I .10 I- ~ . ~ 

.30---1 

12+t" 011] 
.490 MAX. 

PIN DIA .. 020 
r-----' 

~-80MAX~ ; 

T" a .. a ~.20MAX. 

PINS .018 x. 010 

I ' .. 5 MAX I ; Ii D .. D D D .......... D .. f4!t.19MAX. 

PINS ,018 X .010 

3. I r n I 01 

L_::-+-!_J IN2 0 i-r-fr"-rl °60UT IN310 

-tGND2 
GND 1 0 L T _ TTl T J .07 GND GND 1 0 

Time D.C.R. Max. Part Number Part Number 
Delay Rise Time fr In OHMS 550HMS±10% 93 OHMS± 10% 

1 ±.2NS 1.6NS .20 0402-0001-55 0402-0001-93 

2±.2NS 1.6NS .25 0402-0002-55 0402-0002-93 

3+.2NS 1.7NS .37 0402-0003-55 0402-0003-93 

4±.2NS 1.7NS .50 0402-0004-55 0402-0004-93 

5±.25NS 1.8NS .62 0402-0005-55 0402-0005-93 

6±3NS 2.0NS .75 0402-0006-55 0402-0006-93 

7±.3NS 2.2NS .80 0402-0007-55 0402-0007-93 

8±.3NS 2.4NS .85 0402-0008-55 0402-0008-93 

9±.3NS 2.6NS .90 0402-0009-55 0402-0009-93 

10±.3NS 2.8NS .95 0402-0010-55 0402-0010-93 
"* Rise Time measured from 20% to 80% of the pulse 

Alten. Part Part 
Time Rise "* Max. Number Number 
Delay Time In % 55 OHMS± 10% 100 OHMS ± 10% 200 OHMS ± 10% 

1 ±.3NS 2.6NS 3 0403-0001-55 0403-0001-01 0403-0001-02 

2+.3NS 2.75NS 3 0403-0002-55 0403-0002-01 0403-0002-02 

3±.3NS 2.9NS 3 0403-0003-55 0403-0003-01 0403-0003-02 

4±.3NS 3.15NS 3 0403-0004-55 0403-0004-01 0403-0004-02 

5±.3NS 3.2NS 5 0403-0005-55 0403-0005-01 0403-0005-02 

10±.5NS 4.0NS 5 0403-0010-55 0403-0010-01 0403-0010-02 

15±.7NS 5.25NS 5 0403-0015-55 0403-0015-01 0403-0015-02 

20±1NS 6.1NS 5 0403-0020-55 0403-0020-01 0403-0020-02 

25± 1.2NS 7.5NS 5 0403-0025-55 0403-0025-01 0403-0025-02 

30± 1.5NS 9.0NS 6 0403-0030-55 0403-0030-01 0403-0030-02 

35± 1.7NS 10.5NS 6 0403-0035-55 0403-0035-01 0403-0035-02 

40±2NS 12.5NS 6 0403-0040-55 0403-0040-01 0403-0040-02 

45±2.3NS 13.5NS 6 0403-0045-55 0403-0045-01 0403-0045-02 

50+2.5NS 15.0NS 6 0403-0050-55 0403-0050-01 0403-0050-02 
"* Rise Time measured from 10% to 90% of the pulse 

Time Delay Tap to Tap Rise Time'" Zo±_10% D.C.R. Part 
±5% Delay 1. In OHMS In OHMS NUmber 

10NS 1 ±.25NS 2.5NS 50 .8 0438-0010-50 

20NS 2±.4NS 4NS 50 0438-0020-50 

50NS 5± 1.5NS 9NS 50 2 0438-0050-50 

100NS 10±2NS 18NS 50 3 0438-0100-50 

10NS 1 ±.25NS 2.5NS 100 1.6 0438-0010-01 

20NS 2±.4NS 4NS 100 2 0438-0020-01 

50NS 5± 1.5NS 9NS 100 4 0438-0050-01 

100NS 10+2NS 19N5 100 9 0438-0100-01 

20NS 2±.4NS 4.5NS 200 5 0438-0020-02 

50NS 5+ 1.5NS 10NS 200 12 0438-0050-02 

100NS 10±2NS 20NS 200 17 0438-0100-02 
* Rise Time measured from 10% to 90% of the pulse 
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2350 DELAY LINES 

bell defining a degree of excellence 

LUMPED CONSTANT 
DELAY LINE 
PICOLINE SERIES 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Width 5.0 Nsec 
Pulse Period 4 X Pulse Width 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISITC 

Distortion 10% max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Operating Temperature Range 
- 55'C To 125'C 

".~ LJ 2 1 

.10 MIN. 

"-L --l~ 
.30 

.'2+X.~1I 011 ~ 
.490 MAX. 

}o r-----' 
I r r 1 I 01 

L_~_J 
§~Q2 

=~ 
~ 

PIN OIA .. 020 

Temperature Coefficient Of Total Delay 
100PPM /'C Typical 

Part Time Delay Rise Time OCR Max 
Number (PS) (1) (NS) (OHMS) 

Dielectric Withstanding Voltage 0402-0100-55 100 ± 50 0.9 0.20 
50 Volt DC 0402-0200-55 200 ± 50 0.9 0.20 

Operation 0402-0300-55 300 ± 50 0.9 0.20 
Bidirectional 

0402-0400-55 400 ± 50 1.0 0.20 
- Compatible with TIL and ECl circuits. 
- Other delays and impedances 

upon request. 
- Built to conform to Mil D-23859 

0402-0500-55 500 ±50 1.0 0.22 

0402-0600-55 600 ± 60 1.1 0.24 

0402-0700-55 700 ± 70 1.2 0.26 

- Gold coated pins for excellent 0402-0800-55 800 ± 80 1.3 0.28 
conductivity. 0402-0900-55 900 ± 90 1.4 0.30 

0402-1000-55 1000 ±100 1.5 0.30 

1 Rise time measured from 20% to 80% of the pulse 

Specifications Subject To Change Without Notice 

2350 

Zo±10% 
(OHMS) 

55 

55 

55 

55 

55 

55 

55 

55 

55 

55 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
3 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Driving Signal 

Pulse Width 

Schottky TTL 
Buffer 
1.5 x Maximum 
Delay R Pulse Period 

Supply Current 
5 X Pulse Width 
50.0 Milliamps J L.30 ±:02 IN' .7 max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 
Logic 1 Input Voltage 

2.5 Volts min. 
5.5 Volts max. 

Logic 0 Input Voltage 
.B Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Programmable Delay Tolerance 
±2 Nsec or 5% whichever is greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vec 
4.75 to 5.25 Volts 

Operating Temperature Range 
O'C To 70'C 

Temperature Coefficient Of Total Delay 
500PPM/'C Typical 

DRIVE CAPABILITIES 

10 TTL Loads/Tap max. 

- Compatible with TTL 
and DTL circuits. 

- Other delays and tolerances 
upon request 

Specifications Subject To Change Without Notice 

--. .10 r- .20--. 

I 16 ~ 0 0 7 ,-,olMAx, 
008}===b# Cl c:::J c:::J " _ 

.012 L-- 50----J 10L-

• Min. Delay ** Max. Delay 
Part (NOM) 

Number 1,2 

0449-0014-03 7NS 

0449-0021-03 7NS 

0449-002B-03 7NS 

0449-0035-03 7NS 

0449-0042-03 7NS 

0449-0049-03 7NS 

0449-0056-03 7NS 

0449-0063-03 7NS 

0449-0070-03 7NS 

0449-0077 -03 7NS 

1 Delays measured at 1.5 Volt level on leading edge only. 
2 Measured with no loads on output. 

CONTROL SIGNAL TABLE 

C B A 

0 0 0 

0 0 1 

0 0 

0 1 

0 0 

0 

0 

., Minimum Delay Code 

., * Maximum Delay Code 

* 

(NOM) 
1,2 

14NS 

21NS 

2BNS 

35NS 

42NS 

49NS 

56NS 

63NS 

70NS 

77NS 

l> Delay I Step 

1,2 

1± .5NS 

2± .6NS 

3± .7NS 

4± .BNS 

5± 1.0NS 

6± 1.2NS 

7±1.4NS 

B±1.6NS 

9±1.BNS 

10±2.0NS 

2350 

sour 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
4 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 

3.2 Volts 

~ 1..5'MAX . 

. ~~~ 
.12 MIN. I.01."REF TI lt045 REF TI U U U R 

J L.30±02 

Pulse Period 
Supply Current 

3.0 Nsec (10%-90%) 
1.5 X Maximum 
Delay 
5 X Pulse Width 
100.0 Milliamps ~ ~ = ==: 140~AXIN3 

.006 '---- 60 ---1 .20 '--- .50 --l.10l.-max. 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Programmable Delay Tol. 
± 2 Nsec or 5% whichever is greater 

All specified Performance characteristics 
apply at above listed Test conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 To 5.25 Volts 

Operating Temperature Range 
O'C To 70'C 

Temperature Coefficient 
500PPM /'C Typical 

DRIVE CAPABILITIES 

10 TTL Loads maximum 

- Compatible with TTL and DTL circuits 
- Other delays and tolerances 

upon request 

Specifications Subject To Change Without Notice 

.012 

,.. Max. Delay 
Part • Min. Delay (NOM) 

Number 1,2 1,2 

0449-0030-04 15±1NS 30NS 

0449-0045-04 15±1NS 45NS 

0449-0060-04 15±1NS 60NS 

0449-0075-04 15± 1NS 75NS 

0449-0090-04 15±1NS 90NS 

0449-0105-04 15± 1NS 105NS 

0449-0120-04 15±1NS 120NS 

0449-0135-04 15±1NS 135NS 

0449-0150-04 15±1NS 150NS 

0449-0165-04 15±1NS 165NS 

1 Delays measured at 1.5 Volt level on Leading Edge only. 
2 Measured with no loads on output. 

CONTROL SIGNAL TABLE 

D C B A 
o o 0 

o o 0 

o o 
o o 1 

o 0 

o 0 

o 
o 1 

o 0 

o 0 

o 1 

o 1 

0 

0 

* Minimum Delay Code 
* * Maximum Delay Code 

o • 

0 

1 

0 

0 

1 

0 

1 

0 

1 

0 

1 

0 

1 •• 

A Delay' Step 
1,2 

1± .7NS 

2± .7NS 

3± .7NS 

4± .8NS 

5±1.0NS 

6±1.2NS 

7± 1.4NS 

8±1.6NS 

9±1.8NS 

10±2.0NS 

2350 

130UT 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0449 
TTL PROGRAMMABLE 
LOGIC DELAY MODULE 
6 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 

Pulse Period 
Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
1.5 x Maximum 
Delay 
5 x Pulse Width 
120.0 Milliamps 
max. 

Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Programmable Delay Tol. 
± 2 Nsec or 5% whichever is greater 

All specified Performance characteristics 
apply at above listed Test conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 To 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient 
500PPM rc Typical 

DRIVE CAPABILITIES 

10 TIL Loads maximum 

- Compatible with TIL 
and DTL circuits 

- Other delays and tolerances 
upon request 

Specifications Subiect To Change Without Notice 

~ 
2.36 MAX. I 

28::~~. 
12~ HIT H~~HU UUUU 

JL .018 REF. JU[ .045 REF. 

r-- .60 I 

* * Max. Delay 
Part * Min. Delay 

Number 1,2 

0449-0078-06 15NS±1 

0449-0141-06 15NS±1 

0449-0204-06 15NS± 1 

0449-0267-06 15NS± 1 

0449-0330-06 15NS±1 

0449-0393-06 15NS± 1 

0449-0456-06 15NS:t 1 

0449-0519-06 15NS±1 

0449-0582-06 15NS±1 

0449-0645-06 15NS±1 

1 Delays measured at 1.5 Volt level Leading Edge only. 
2 Measured with no toads on output 

CONTROL SIGNAL TABLE 

FED C B A 

o o o o o o • 
o o o o o 
o o o o o 
o o o o 
o o o o o 

o 0 

o 1 

1 0 

1 1 *. 
64 STEPS 

* Minimum Delay Code 

* * Maximum Delay Code 

(NOM) 
1,2 

78NS 

141 NS 

204NS 

267NS 

330NS 

393NS 

456NS 

519NS 

582NS 

645NS 

~l 
J L.30±02 

"" Delay Per Step 
1,2 

1 ± .7NS 

2± .7NS 

3± .7NS 

4± .8NS 

5±1.0NS 

6± 1.2NS 

7±1.4NS 

8±1.6NS 

9± 1.8NS 

10±2.0NS 

2350 

20 OUT 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE WIDTH 
GENERATOR 
SERIES A456 
TTL COMPATIBLE 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 
Rise Time 
Pulse Width 
Pulse Period 

Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
10 Nsec 
4 X Output Pulse 
Width 
60.0 Milliamps 
max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
0.8 Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Output Width Tolerance 
± 2 Nsec or 5% whichever is 

greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 To 5.25 Volts 

Operating Temperature Range 
O°C To 70°C 

Temperature Coefficient Of 
Output Pulse Width 

1200PPMrC Typical 

DRIVE CAPABILITIES 

8 TIL Loads/Output max. 

- Compatible with TIL 
and DTL circuits 

Pulse Width Maximum 
Part (NS) Pulse Rate 

Number 1,2 (MHz) 

A456-0005-01 5 66 

A456-0006-01 6 58 

A456-0007 -01 7 52 

A456-0008-01 8 47 

A456-0009-01 9 43 

A456-0010-01 10 40 

A456-0015-01 15 28 

A456-0020-01 20 22 

A456-0025-01 25 18 

A456-0030-0 1 30 15 

A456-0035-01 35 13 

A456-0040-01 40 11 

A456-0045-01 45 10 

A456-0050-01 50 9 

A456-0060-01 60 8 

A456-0070-01 70 6 

A456-0080-01 80 6 

A456-0090-01 90 5 

A456-0100-01 100 4 

Vee 14:a--~--it3-: lOUT 
IN a PULSE GEN. I 13 OUT 

GN07 I __________ J 

- Other pulse widths and 
tolerances upon request 

- Positive edge trigger 
1 Pulse Width measured at 1.5 Volt on both Leading and Trailing Edge. 
2 Measured with no load on outputs. 

Specifications Subiect To Change Without Notice 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

SQUARE WAVE 
GENERATOR 
SERIES A457 
TTL COMPATIBLE 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 
Rise Time 

Fall Time 
Supply Current 

3.2 Volts 
3.0 Nsec (10%-90%) 
.75 To 2.4 Volts 
60.0 Milliamps 
max. 

Supply Voltage, Vee 5.0 Volts 
Ambient Temperature25'C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
2.0 Volts min. 

Logic 0 Input Voltage 
O.S Volts max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Output Frequency Tolerance 
±2% 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
4.75 To 5.25 Volts 

Operating Temperature Range 
O'C To 70'C 

Temperature Coefficient Of Output 
Frequency 

500PPM /'C Typical 

DRIVE CAPABILITIES 

10 TIL Loads max. 

- Compatible with TIL and DTL circuits 
- Output wave train is synchronized with 

random gating signal 
- Enable input "high" will result in a 

constant "high" at output 
- First output "low" appears one half 

cycle after input goes "low" 
- Other frequencies upon request 

Specifications Subiect To Change Without Notice 

.018 REF. 

Part Output 
Number Frequency 

A457-0002-01 2 MHz 

A457 -0003-01 3 MHz 

A457-0004-01 4 MHz 

A457-0005-01 5 MHz 

A457-0006-01 6 MHz 

A457-0007-01 7 MHz 

A457-000S-01 S MHz 

A457-0009-01 9 MHz 

A457-0010-01 10 MHz 

A457-0011-01 11 MHz 

A457-0012-01 12 MHz 

A457-0013-01 13 MHz 

A457-0014-01 14 MHz 

A457-0015-01 15 MHz 

A457 -0020-01 20 MHz 

A457-0025-01 25 MHz 

A457-0030-01 30 MHz 

A457-0035-01 35 MHz 

A457-0040-01 40 MHz 

A457-0045-01 45 MHz 

A457-0050-01 50 MHz 

2350 

Vee 14 o-f=----------l 
E8 :t:j0SCILLATOR~ 1 OUT 

GN07 I __ J 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL 
DELAY OSCILLATOR 
SERIES 0458 

This delay oscillator works as an asyn
chronous start-stop free running clock 
pulse generator. The oscillator is intended 
as the primary control element of state 
machines used in digital controllers. The 
assertion of the input (high) trigger causes 
the oscillator to free run, producing TR thru 
T 4 clock pulses for as long as the input is 
asserted. Oscillation ceases when the in
put trigger is negated. 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 3.2 Volts 
Rise Time 3.0 Nsec (10%-90%) 
Pulse Width 5.0 Nsec min. 
Supply Voltage, Vee 5.0 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Current 
50 Microamp max. 

Logic 0 Input Current 
- 2 Milliamp max. 

Logic 1 Output Voltage 
2.7 Volts min. 

Logic 0 Output Voltage 
0.5 Volts max. 

Period Tolerance 
± 7% 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 5% whichever is 

greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 

.008 

.012 

.870 MAX 

==;!,g 
I..-- .40---l 

Pari Period 
Number 1,3 

0458-0060-01 60NS 

0458-0070-01 70NS 

0458-0080-01 80NS 

0458-0090-01 90NS 

0458-0100-01 lOONS 

0458-0110-01 110NS 

Tap 1 
1,3,4 

20NS 

20NS 

20NS 

20NS 

30NS 

30NS 

1 All times measured at 1.5V leading edge only 
2 Rise time measured from .75V to 2.4V level 
3 Measured with no loads on taps 

Tap 2 
1,3,4 

30NS 

35NS 

40NS 

45NS 

50NS 

55NS 

J L .30;:.02 

IN 1 

TAn T2 T3 T4 
5 11 6 10 7 

~-.L...L-'-1_l-- 12, 16 Vee 

'----...r"T"'" 4.8 GNO 

Tap 3 Tap 4 Rise Time 
1,3,4 1,3,4 2,3 

40NS 50NS 4NS 

SONS 60NS 4NS 

60NS 70NS 4NS 

65NS 80NS 4NS 

70NS 90NS 4NS 

75NS lOONS 4NS 

4.75 To 5.25 Volts 
Operating Temperature Range 

O°C To 70°C 

4 Delays are relative to Tap R (The delay from input to Tap R is 4NS TYP) 

Temperature Coefficient Of Total Delay 
500PPM rc Typical 

-Compatible with TIL and DTL circuits 
-Other delays and tolerances 

upon request 
-Square wave on all outputs 

Specifications Subiect To Change Without Notice 

IN 
~'----' 

i R 

TIMING DIAGRAM 

4n. 5n. 
TPY. MIN. 

r--, 
\ 
\ 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0450 
CMOS 
DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Pulse Voltage 5.0 Volts 
Rise Time 6.0 Nsec (10%-90%) 
Pulse Width 1.2 X Total Delay 
Pulse Period 4 X Pulse Width 
Supply Current, Iccl 10.0 Milliamps 

max. 
Supply Voltage, Vcc 5.0 Volts 
Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Output Voltage 
4.0 Volts min. 

Logic 0 Output Voltage 
0.3 Volts max. 

Input Leakage Current 
± 1 Microamp max. 

Delay Tolerance From Input To Tap 
± 2 Nsec or 5% whichever is 
greater 

Delay Tolerance From Tap To Tap 
± 2 Nsec or 7% whichever is 
greater 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
4.75 To 5.25 Volts 

Operating Temperature Range 
- 40'C To 85'C 

Temperature Coefficient Of Total Delay 
500PPM /'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

DRIVE CAPABILITIES 

10 LSTIL Loads min. 

- Compatible with 5V CMOS and TIL 
circuits 

- Diode protection on input 
- Low power consumption 
- Low input current 
- Other delays and tolerances 

upon request 

Specifications Subject To Change Without Notice 

,008 
.012 

Part 
Number 

0450-0075-02 

0450-0100-02 

0450-0125-02 

0450-0150-02 

0450-0175-02 

0450-0200-02 

r-- .30 --r- ,.20., ,10 r-

Total Delay Delay/Tap 
1,3, 1,3 

75NS 15NS 

100NS 20NS 

125NS 25NS 

150NS 30NS 

175NS 35NS 

200NS 40NS 

1 Delays measured at 50% of the pulse on the leading edge only. 
2 Rise times measured from 10% to 90% of the pulse. 
3 Measured with No Load on Taps. 

2350 

j L.30±.02 

'O;;;~l 
GND 7 0 L T T T T J 

Rise Time 
2,3 

6NS 

6NS 

6NS 

6NS 

6NS 

6NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0443 
ECL10K 
DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 
Pulse Width 

Pulse Period 
Supply Voltage, Vee 
Output Termination 

Ambient Temperature 

-0.9 Volts 
-1.8 Volts 
2.0 NseC(20%t080%) 
Total Delay + 10.0 
Nsec 
4 X Pulse Width 
-5.2 Volts 
100 Ohm 
±1% to -2 Volts 
25·C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
265 Microamp max. 

logic 1 Output Voltage 
- 0.96 Volts min. 

logic 0 Input Voltage 
- 1.63 Volts max. 

Logic 0 Output Voltage 
-1.65 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
- 30·C To 85·C 

Temperature Coefficient Of Total Delay 
300PPM rc Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

- Compatible with ECl 10K circuits 
- Other delays and tolerances 

upon request 

Specifications Subject To Change Without Notice 

1:
0
::

0 ~I+AX 
::~~~ J...3SPACES@.10 

Part 
Number 

0443-0006-02 

0443-0010-02 

0443-0015-02 

0443-0020-02 

0443-0025-02 

0443-0030-02 

0443-0035-02 

0443-0040-02 

0443-0045-02 

0443-0050-02 

0443-0075-02 

Tap 1 
1,3,4 

2±.5 

2±.5 

3±1 

4±1 

5±1 

6±1 

7±1 

8±2 

9±2 

10±2 

15±2 

Tap 2 
1,3,4 

3±.5 

4±1 

6±1 

8±2 

10±2 

12±2 

14±2 

16±2 

18±2 

20±2 

30±2 

Tap 3 
1,3,4 

4±1 

6±1 

9±2 

12±2 

15±2 

18±2 

21 ±2 

24±2 

27±2 

30±2 

45±2 

j L.30 ±.02 

v~~~.:~: ~~it; IN s I I ... I 
I T I 
L 6----------.J 

Tap 4 
1,3,4 

8 Vee 

5±1 

8±2 

12±2 

16±2 

20±2 

24±2 

28±2 

32±2 

36±2 

40±2 

60±3 

Output 
1,3,4 

6±1 

10±2 

15±2 

20±2 

25±2 

30±2 

35±2 

40±2 

45±2 

50±2 

75±3 

Rise Time 
2,3,4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

0443-0100-02 20±2 40±2 60±3 80±3 100±3 10 

0443-0125-02 25±2 50±2 75±3 100±3 125±4 15 

0443-0150-02 30±2 60±3 90±3 120±4 150±5 15 

0443-0175-02 35±2 70±3 105±4 140±5 175±5 20 

0443-0200-02 40±2 80±3 120±4 160±5 200±6 20 

0443-0225-02 45±2 90±3 135±4 180±6 225±7 25 

0443-0250-02 50±2 100±3 150±5 200±6 250±8 25 

0443-0300-02 60±3 120±4 180±5 240±7 300±9 30 

0443-0350-02 70±3 140±5 210±7 280±9 350±11 30 

0443-0400-02 80±3 160±5 240±7 320±10 400±12 35 

0443-0450-02 90±3 180±6 270±8 360±11450±14 35 

0443-0500-02 100 + 3 200 + 6 300 + 9 400 + 12 500 + 15 40 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise time measured from 20% to 80% of the pulse. 
3 All outputs terminated with lOOn to - 2V or equivalent. 
4 All delays in NS. 

2350 
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2350 DELAY LINES 2350 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0443 
Eel 10K 
DELAY MODULE 
10 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Logic 1 
Logic 0 
Rise Time 
Pulse Width 

Pulse Period 
Supply Voltage, Vee 
Output Termination 

-0.9 Volts 
-1.8 Volts 
2.0 Nsec(20%t080%) 
Total Delay 
+ 10.0 Nsec 
4 x Pulse Width 
- 5.2 Volts 
100 Ohm 
± 1 % to - 2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
- 0.98 Volts min. 

Logic 1 Input Current 
265 Microamp max. 

Logic 1 Output Voltage 
- 0.96 Volts min. 

Logic 0 Input Voltage 
-1.63 Volts max. 

Logic 0 Output Voltage 
-1.65 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Total Delay 
300PPM rc Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

- Compatible with ECL10K 
- Other delays and tolerances 

upon request 

Specifications Subject To Change Without Notice 

v:, ~ TI TI ITI 
,018 REF. 

1.60 MAX. 

..J L.30±.02 

~r-'20"""'20--r-'30 __ "'Or- r--.40----, I IN 5VC~;2~13--2·r31.--~~--l-l1~-l--Y_tb'2-2'--il 
~ === 21 ~ ~~~~H~~ 

~t:::Jt:::Jt:::J t:::Jt:::Jt:::Jt::I I I 
g~~ L-.3-0 -'1--.5-0--'1 -.30---I-.----.....J L-t T T T T T T T T ...J 

Vea8,16 

Part Tap 1 Tap 2 Tap 3 Tap 4 Tap 5 Tap 6 
Number 1,3,4 1,3,4 1,3,4 1,3,4 1,3,4 1,3,4 

0443-0011-10 2±.5 3±.5 4±.5 5±1 6±1 7±1 

0443-0020-10 2±.5 4±.5 6±1 8±2 .10±2 12± 1 

0443-0030-1 0 3±.5 6±1 9±2 12±2 15±2 18±2 

0443-0040-10 4±.5 8±2 12±2 16±2 20±2 24±2 

0443-0050-10 5+1 10+2 15+2 20+2 25+2 30+2 

0443-0060-10 6+1 12+2 18+2 24+2 30±2 36±2 

0443-0070-10 7+1 14+2 21 +2 28+2 35±2 42±2 

0443-0080-10 8+2 16+2 24+2 32+2 40±2 48±2 

0443-0090-10 9±2 18±2 27±2 36±2 45±2 54±2 

0443-0100-10 10±2 20±2 30±2 40±2 50±2 60±3 

0443-0150-1 0 15±2 30±2 45±2 60±3 75±3 90±3 

0443-0200-10 20±2 40±2 60±3 80±3 100±3 120±4 

0443-0250-10 25±2 50±2 75±3 100±3 125±4 150±4 

0443-0300-10 30±2 60±3 90±3 120±4 150±5 180±6 

0443-0350-10 35±2 70±3 105±4 140±5 175±5 210±7 

0443-0400-10 40±2 80±3 120±4 160±5 200±6 240±7 

0443-0450-10 45±2 90±3 135±4 180±6 225±7 270±8 

0443-0500-10 50±2 100±3 150±5 200±6 250±8 300±9 

Part Tap 7 Tap 8 Tap 9 Output Ris'e Time 
Number 1,3,4 1,3,4 1,3,4 1,3,4 2,3,4 

0443-0011-10 8+2 9+2 10+2 11 +2 4 

0443-0020-10 14+2 16+2 18+2 20+2 4 

0443-0030-10 21 ±2 241:2 27±2 30±2 4 

0443-0040-10 28±2 32±2 36±2 40±2 4 

0443-0050-10 35±2 40±2 45±2 50±2 4 

0443-0060-10 42±2 48±2 54±2 60±3 4 

0443-0070-10 49±2 56±2 63±3 70±3 4 

0443-0080-10 56±2 64±3 72±3 80±3 4 

0443-0090-10 63±3 72±3 81 ±3 90±3 5 

0443-0100-10 70±3 80±3 90±3 100±3 5 

0443-0150-10 105±4 120±4 135±4 150±5 8 

0443-0200-1 0 140±5 160±5 180±5 200±6 10 

0443-0250-10 175±5 200±6 225±7 250±8 15 

0443-0300-10 210±7 240±7 270±8 300±9 15 

0443-0350-10 245±8 280±9 315±10 350± 11 20 

0443-0400-10 280±9 320±10 360± 11 400± 12 20 

0443-0450-10 315±10 360± 11 405±12 450±14 25 

0443-0500-10 350± 11 400±12 450± 14 500±15 25 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise times measured from 20% to 80% of the pulse. 
3 All outputs terminated with 100n to - 2V or equivalent. 
4 All delays in NS. 
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2350 DELAY LINES 

bel/defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0464 
Eel 10K DELAY 
MODULE 
DUAL OUTPUTS 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 

Pulse Width 
Pulse Period 
Supply Voltage, Vee 
Output Termination 

-0.9 Volts 
-1.8 Volts 
2.0 Nsec(20%t080%) 

2 x Delay 
4 x Pulse Width 
- 5.2 Volts 
100 Ohm 
± 1 % to - 2 Volts 

Ambient Temperature 25'C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
245 Microamp max. 

logic 1 Output Voltage 
- 0.96 Volts min. 

logic 0 Input Voltage 
- 1.63 Volts max. 

logic 0 Output Voltage 
- 1.65 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
- 30'C To 85'C 

Temperature Coefficient Of Total Delay 
500PPMI'C Typical 

Minimum Input Pulse Width 
100% Of Total Delay 

Maximum Duty Cycle 
50% 

- Compatible with ECl 10K circuits 
- Other delays and tolerances 

upon request 

Specifications Subject To Chang,e Without Notice 

275 fAX. I 
.870 MAX. 

{I 
.12MIN IT IT [ 

r-- .018 REF.J J045 REF. 

,.30 -or- .40---, 

ooe~= 
'1i' 

I+AX 9 
6 

.012 ....1.101... 

Rise 
Part Time Output 

Number 2,3 1,3 

0464-0004-01 3 4±.5 

0464-0005-01 3 5±1 

0464-0006-01 3 6±1 

0464-0007-01 3 7±1 

0464-0008-01 3 8+1.5 

0464-00.09-01 3 9+1.5 

0464-001 0-01 4 10± 1.5 

0464-0011-01 4 11 ± 1.5 

0464-0012-01 4 12± 1.5 

0464-0013-01 4 13± 1.5 

0464-0014-01 4 14± 1.5 

0464-0015-01 5 15± 1.5 

0464-0016-01 5 16± 1.5 

0464-0017-01 5 17± 1.5 

0464-0018-01 5 18± 1.5 

0464-0019-01 5 19± 1.5 

0464-0020-01 5 20±2 

0464-0021-01 6 21 ±2 

0464-0022-01 6 22±2 

0464-0023-01 6 23±2 

0464-0024-01 6 24±2 

0464-0025-01 6 25±2 

0464-0030-01 7 30±2 

1 Delays measured at 50% of the pulse on Leading Edge. 
2 Rise time measured from 20% to 80% of the pulse. 
3 All delays and rise times in NS. 

2350 

R 
j L.30±.02 

Vee 1,16 

rl----------, 
,N 4 ic:1 "~ 1.5 oUT 

I iii ~ 1 90UT 

L-l----------...l 
~ V.e_a. 

Rise 
Part Time Output 

Number 2,3 1,3 

0464-0035-01 7 35±2 

0464-0040-01 8 40±2 

0464-0045-01 8 45±2 

0464-0050-01 9 50+2 

0464-0055-01 9 55+2 

0464-0060-01 10 60+2 

0464-0065-01 10 65+2.5 

0464-0070-01 11 70±2.5 

0464-0075-01 11 75±2.5 

0464-0080-01 12 80±2.5 

0464-0085-01 13 85±3 

0464-0090-01 13 90±3 

0464-0095-01 14 95±3 

0464-0100-01 15 100±3 

0464-0125-01 18 125±4 

0464-0150-01 20 150±5 

0464-0200-01 25 200±6 

0464-0250-01 25 250±8 

0464-0300-01 30 300±10 

0464-0350-01 30 300± 10 

0464-0400-01 30 400± 12 

0464-0450-01 30 450±14 

0464-0500-01 30 500±15 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE GENERATOR 
SERIES 0452 
ECL10K 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 
Pulse Width 
Pulse Period 

Supply Voltage, Vee 
Output Termination 

-0.9 Volts 
- 1.8 Volts 
2.0 Nsec (20% to 80%) 
5 Nsec 
4 X Output Pulse 
Width 
- 5.2 Volts 
100 Ohm 
± 1 % to - 2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
- 0.98 Volts min. 

logic 1 Input Current 
265 Microamp max. 

logic 1 Output Voltage 
- 0.96 Volts min. 

logic 0 Input Voltage 
-1.63 Volts max. 

logic 0 I nput Current 
.50 Microamp max. 

logic 0 Output Voltage 
-1.65 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
- 30°C To 85°C 

Temperature Coefficient Of Output Pulse 
Width 

300PPM rc Typical 

- Compatible with ECl 10K circuits. 
- Other pulse widths and tolerances 

upon request. 

Specifications Subject To Change Without Notice 

i'~m n.,. ".~"~ 
.12MIN. li [ 
,-- J 

.018 REF. 

I--- .30 -----4---- .40 ------I 

I·'+x 
Vee 1,16 

r-'j-----------, 
IN 4 ~ PULSE ~ 15 OUT 

t GENERATOR I 9 OUT 

L-1-----------" 
008~: = : 

,012 --1.101--

8 Vee 

Maximum 
Pulse Pulse 

Part Width Rate 
Number (NS) (MHZ) 

0452-0005-01 5±1 76 

0452-0006-01 6±1 66 

0452-0007 -01 7±1 56 

0452-0008-01 8±1 50 

0452-0009-01 9±1 45 

0452-0010-01 10± 1 42 

0452-0015-01 15± 1 30 

0452-0020-01 20±1 23 

0452-0025-01 25±1 18 

0452-0030-01 30±1 15 

0452-0035-01 35±1.5 13 

0452-0040-01 40±1.5 11 

0452-0045-01 45±1.5 10 

0452-0050-01 50±1.5 9 

0452-0060-01 60± 1.5 8 

0452-0070-01 70±2.0 7 

0452-0080-01 80±2.0 6 

0452-0090-01 90±3.0 5 

0452-0100-01 100±3.0 4 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0459 
HIGH SPEED 
Eel 10KH DELAY MODULE 
5 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 -0.9 Volts 
logic 0 -l.B Volts 
Rise Time 1.0 Nsec(20%toBO%) 
Pulse Width Total Delay 

+ 10.0 Nsec 
Pulse Period 4 X Pulse Width 
Supply Voltage, Vee -5.2 Volts 
Output Termination 100 Ohm 

±1% to -2 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
-1.13 Volts min. 

logic 1 Input Current 
310 Microamp max. 

logic 1 Output Voltage 
- 0.96 Volts min. 

logic 0 Input Voltage 
- 1.48 Volts max. 

logic 0 Output Voltage 
-1.63 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
O°C To 75'C 

Temperature Coefficient Of Total Delay 
300PPMI'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximum Duty Cycle 
50% 

- Compatible with ECl 10KH circuits. 
- Other delays and tolerances 

upon request. 

Specifications Subject To Change Without Notice 

I ~ .. -
:;: [[l[ 

1.0.5 REF. .018 REF. 

.20 I 
.10 .10 .30 ---t -, I I 

~ === 
00. ~=== 

'ij' 

I·+AX. 
.012 -I I-3 SPACES@ .10 

Part Tap 1 Tap 2 
Number 1,3 1,3 

0459-0006-02 2±.5 3±.5 

0459-0010-02 2+.5 4+1 

0459-0015-02 3+1 6+1 

0459-0020-02 4+1 8±2 

0459-0025-02 5±1 10±2 

0459-0030-02 6±1 12±2 

0459-0035-02 7+1 14±2 

0459-0040-02 B+2 16±2 

0459-0045-02 9±2 18±2 

0459-0050-02 10±2 20±2 

0459-0075-02 15±2 30±2 

0459-0100-02 20±2 40±2 

0459-0125-02 25±2 50±2 

0459-0150-02 30±2 60±3 

0459-0175-02 35±2 70±3 

0459-0200-02 40±2 80±3 

0459-0225-02 45±2 90±3 

0459-0250-02 50±2 100±3 

0459-0300-02 60±3 120±4 

0459-0350-02 70±3 140±5 

0459-0400-02 80±3 160±5 

0459-0450-02 90±3 180±6 

0459-0500·02 100±3 200±6 

1 Delays measured at 50% of the pulse on leading edge only. 
2 Rise time measured from 20% to 80% of the pulse. 
3 All delays in NS. 

Tap 3 
1,3 

4±1 

6+1 

9+2 

12±2 

15±2 

18±2 

21 ±2 

24±2 

27±2 

30±2 

45±2 

60±3 

75±3 

90±3 

105±4 

120±4 

135±4 

150±5 

180±5 

210±7 

240±7 

270±8 

300±9 

2350 

R 
j L.30 ±.02 

Vee 1,16 15 3 14 4 ,13 

'N54tt1t1 
I -i I L __________ J 

8 Vee 

Tap 4 Output Rise Time 
1,3 1,3 2,3 

5±1 6±1 2 

B+2 10+2 2 

12+2 15+2 2 

16±2 20±2 2 

20±2 25±2 3 

24±2 30±2 3 

28±2 35±2 3 

32±2 40±2 3 

36±2 45±2 4 

40±2 50±2 4 

60±3 75±3 5 

BO±3 100±3 8 

100±3 125±4 8 

120±4 150±5 10 

140±5 175±5 10 

160±5 200±6 12 

180±6 225±7 13 

200±6 250±8 14 

240±7 300±9 15 

280±9 350± 11 15 

320± 10 400±12 18 

360± 11 450±14 18 

400± 12 500±15 20 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY liNE 
SERIES 0453 
ECl 10KH PROGRAMMABLE 
lOGIC DELAY MODULE 
3 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 

Driving Signal ECL 10KH Buffer 
Pulse Width 1.5 X Total Delay 
Pulse Period 1000 Nsec 
Supply Voltage, Vee - 5.2 Volts 
Output Termination 100 Ohm 

±1% to -2 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

Logic 1 Input Voltage 
-1.13 Volts min. 

Logic 1 Output Voltage 
- 0.98 Volts min. 

Logic 0 Input Voltage 
- 1.48 Volts max. 

Logic 0 Output Voltage 
-1.63 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
- 4.94 To - 5.46 Volts 

Input Impedance 
100 Ohms ± 5% 

Operating Temperature Range 
O°C To 75°C 

Temperature Coefficient Of Total Delay 
150PPMf"C Typical 

- Compatible with ECL 10KH circuits. 
- Other delays and tolerances 

upon request. 

Specifications Subject To Change Without Notice 

9 
:8~~ !=;::..,.::;::......... ___ ...:::c::J;:--:;c::J::.....J......1 

*Min. ** Max. 
Delay Delay 

Part (Nom.) (Nom.) 
Number 1 1 

0453-0009-03 1.5NS 8.5NS 

0453-0016-03 1.5NS 15.5NS 

0453-0023-03 1.5NS 22.5NS 

0453-0030-03 1.5NS 29.5NS 

0453-0037-03 1.5NS 36.5NS 

0453-0044-03 1.5NS 43.5NS 

0453-0051-03 1.5NS 50.5NS 

0453-0058-03 1.5NS 57.5NS 

0453-0065-03 1.5NS 64.5NS 

0453-0072-03 1.5NS 71.5NS 

1 Delays measured at 50% of the pulse on leading edge only. 

CONTROL SIGNAL TABLE 
C B 

0 0 

0 0 

0 1 

0 1 

0 

0 

* Minimum delay code 
* * Maximum delay code 

A 

0 . 
1 

0 

0 

0 

2350 

R 
j L 30 ±.02 

1150UT 

• Vee 

Total 
Programmable 

Delay 
"'Delay and its 
IStep Tolerance 

1 1 

1 +.3NS 7±.4NS 

2±.4NS 14±.6NS 

3±.5NS 21 ±.8NS 

4±.5NS 28±.9NS 

5±.5NS 35±.1NS 

6±.6NS 42± 1.2NS 

7±.7NS 49± 1.4NS 

8±.8NS 56±1.6NS 

9±.9NS 63±1.8NS 

10±1NS 70±2.0NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0453 
ECl 10KH PROGRAMMABLE 
lOGIC DELAY MODULE 
4 BIT 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 20% 
to 80% 
Pulse Width 
Pulse Period 
Supply Voltage, Vee 
Output Termination 

- 0.9 Volts 
-1.8 Volts 

1.0 Nsec 
1.5 X Total Delay 
1000 Nsec 
- 5.2 Volts 
100 Ohm 
± 1 % to - 2 Volts 

Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
-1.13 Volts min. 

logic 1 Input Current 
600 Microamp max. 

logic 1 Output Voltage 
- 0.98 Volts min. 

logic 0 Input Voltage 
- 1.48 Volts max. 

logic o Input Current 
1 Microamp min. 

logic 0 Output Voltage 
- 1.63 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
O°C To 75°C 

Temperature Coefficient Of Total Delay 
150PPMrC Typical 

- Compatible with ECl 10KH circuits. 
- Other delays and tolerances 

upon request. 

Specifications Subject To Change Without Notice 

~ 1.S0MAX. 

'''~ 
.12 MIN. .-.;r--Io,-. REF.------,-,rr"""'ITJt~o4~~REF ~rr~rr 

* Min. ** Max. 
Delay Delay 

Part (Nom.) (Nom.) 
NUmber 1 1 

0453-0020-04 5±1NS 20NS 

0453-0035-04 5±1NS 35NS 

0453-0050-04 5±1NS 50NS 

0453-0065-04 5±1NS 65NS 

0453-0080-04 5±1NS 80NS 

0453-0095-04 5±1NS 95NS 

0453-0100-04 5±1NS 100NS 

0453-0125-04 5±1NS 125NS 

0453-0140-04 5±1NS 140NS 

0453-0155-04 5±1NS 155NS 

1 Delays measured at 50% of the pulse on leading edge only. 

CONTROL SIGNAL TABLE 
D C B A 

0 0 0 o * 

0 0 0 

0 0 1 0 
~ 

~ 

1 0 

1 1 1 ** 

16 STEPS 

'It Minimum delay code 
* * MaxiRlum delay code 

2350 

R 
J L3o,",o2 

31 OUT 

Vee 8,16 

Total 
Programmable 

Delay 
ADelay and its 
/Step Tolerance 

1 1 

1 ±.4NS 15± .8NS 

2±.5NS 30± 1.2NS 

3±.5NS 45±1.6NS 

4±.6NS 60±1.8NS 

5±.6NS 75±2.0NS 

6±.8NS 90±2.4NS 

7±.8NS 105±2.8NS 

8±1NS 120±3.2NS 

9±1NS 135±3.6NS 

10±1NS 150±4.0NS 
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2350 DELAY LINES 

bell defining a degree of excellence 

PULSE GENERATOR 
SERIES 0454 
HIGH SPEED 
ECL10KH 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 20% 
to 80% 
Pulse Width 
Pulse Period 

-0.9 Volts 
-1.8 Volts 

1.0 Nsec 
5 Nsec 
4 X Output Pulse 
Width 

Supply Voltage, Vee - 5.2 Volts 
Output Termination 100 Ohm 

± 1 % to - 2 Volts 
Ambient Temperature 25°C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
-1.13 Volts min. 

logic 1 Input Current 
265 Microamp max. 

logic 1 Output Voltage 
- 0.98 Volts min. 

logic 0 Input Voltage 
-1.48 Volts max. 

logic 0 Input Current 
.5 Microamp min. 

logic 0 Output Voltage 
- 1.63 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vcc 
- 4.94 To - 5.46 Volts 

Operating Temperature Range 
O°C To 75'C 

Temperature Coefficient Of Output Pulse 
Width 

300PPM /'C Typical 

- Compatible with ECl 10KH circuits 
- Other pulse widths upon request 

Specifications Subject To Change Without Notice 

b~ ... " ":,:= u [ 
y-- .018 REF. J i'~m Roo," 

I+AX 
Vee 1,16 

ri----------..., 
IN4~ PULSE ~ 1S0UT 

I GENERATOR I ~g OUT' 

Li----------..J 
8 Vee 

Maximum 
Pulse Pulse 

Part Width Rate 
Number (NS) (MHz) 

0454-0005-01 5 ± 1.0 98 

0454-0006-01 6 ± 1.0 80 

0454-0007-01 7 ± 1.0 70 

0454-0008-01 8 ± 1.0 60 

0454-0009-01 9 ± 1.0 54 

0454-0010-01 10 ± 1.0 49 

0454-0015-01 15 ± 1.0 32 

0454-0020-01 20 ± 1.0 24 

0454-0025-01 25 ± 1.0 19 

0454-0030-01 30 ± 1.0 15 

0454-0035-01 35 ± 1.5 13 

0454-0040-01 40 ± 1.5 11 

0454-0045-01 45 ± 1.5 10 

0454-0050-01 50 ± 1.5 9 

0454-0060-01 60 ± 1.5 8 

0454-0070-01 70 ± 2.0 7 

0454-0080-01 80 ± 2.0 6 

0454-0090-01 90 ± 3.0 5 

0454-0100-01 100 ± 3.0 4 

2350 
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2350 DELAY LINES 

bell defining a degree of excellence 

DIGITAL DELAY LINE 
SERIES 0461 
Eel100K 
DELAY MODULE 
8 TAP 

TECHNICAL INFORMATION 

TEST CONDITIONS 

logic 1 
logic 0 
Rise Time 20% 
to 80% 
Pulse Width 

Pulse Period 
Supply Voltage, Vee 
Output Termination 

Ambient Temperature 

- 0.9 Volts 
- 1.7 Volts 

1.0 Nsec 
Total Delay + 10.0 
Nsec 
4 x Pulse Width 
-4.5 Volts 
50 Ohm ± 
±1% to -2 Volts 
25'C 

PERFORMANCE CHARACTERISTICS 

logic 1 Input Voltage 
-1.165 Volts min. 

logic 1 Input Current 
350 Microamp max. 

logic 1 Output Voltage 
- 1.025 Volts min. 

logic 0 Input Voltage 
-1.475 Volts max. 

logic 0 Input Current 
0.5 Microamp min. 

logic 0 Output Voltage 
- 1.62 Volts max. 

All specified Performance Characteristics 
apply at above listed Test Conditions. 

ELECTRICAL CHARACTERISTICS 

Supply Voltage, Vee 
- 4.2 To - 4.8 Volts 

Operating Temperature Range 
O'C To 85'C 

Temperature Coefficient Of Total Delay 
300PPM /'C Typical 

Minimum Input Pulse Width 
40% Of Total Delay 

Maximim Duty Cycle 
50% 

- Compatible with ECl lOOK circuits. 
- Other delays and tolerances 

upon request. 

Specifications Subject To Change Without Notice 

...J L .40±.02 

20 r--- 9 SPACES@ ,10 -----, Vee 1,6,7 

.008 

.012 \.....-..-. .50 ---.oJ.10I- ".~: 
Vee 18 

Rise 
Part Time Tap 1 Tap 2 Tap 3 Tap 4 

Number 2,3 1,3 1,3 1,3 1,3 

0461-0016-01 2.0 2±.5 4±5 6±1 8±1 
0461-0020-01 2.0 2.5±.5 5±.5 7.5±1 10± 1.5 
0461-0024-01 2.0 3±.5 6±1 9±1 12± 1.5 
0461-0028-01 2.0 3.5±.5 7±1 10.5± 1.5 14± 1.5 
0461-0032-01 2.5 4±.5 8±1 12± 1.5 16± 1.5 
0461-0036-01 2.5 4.5±.5 9±1 13.5±1.5 18±1.5 
0461-0040-01 2.5 5±.5 10±1.5 15± 1.5 20±1.5 
0461-0044-01 3.0 5.5±1 11 ± 1.5 16.5±1.5 22±2 
0461-0048-01 3.0 6±1 12± 1.5 18± 1.5 24±2 
0461-0052-01 3.0 6.5±1 13± 1.5 19.5±1.5 26±2 
0461-0056-01 3.0 7±1 14± 1.5 21 ±2 28±2 
0461-0060-01 4.0 7.5±1 15± 1.5 22.5±2 30±2 
0461-0064-01 4.0 8±1 16±1.5 24±2 32±2 
0461-0068-01 4.0 8.5±1 17± 1.5 25.5±2 34±2 
0461-0072-01 4.5 9±1 18± 1.5 27±2 36±2 
0461-0076-01 4.5 9.5±1 19± 1.5 28.5±2 38±2 
0461-0080-01 4.5 10±1.5 20±2 30±2 40±2 

Part Tap 5 Tap 6 Tap 7 Output 
Number 1,3 1,3 1,3 1,3 

0461-0016-01 10± 1.5 12± 1.5 14±1.5 16±1.5 
0461-0020-01 12.5 ± 1.5 15± 1.5 17.5±1.5 20±2 
0461-0024-01 15± 1.5 18± 1.5 21 ±2 24±2 
0461-0028-01 17.5±1.5 21 ±2 24.5±2 28±2 
0461-0032-01 20±2 24±2 28±2 32±2 
0461-0036-01 22.5±2 27±2 31.5±2 36±2 
0461-0040-01 25±2 30±2 35±2 40±2 
0461-0044-01 27.5+2 33+2 38.5±2 44±2 
0461-0048-01 30+2 36+2 42±2 48±2 
0461-0052-01 32.5±2 39±2 45.5±2 52±2 
0461-0056-01 35±2 42±2 49±2 56±2 
0461-0060-01 37.5±2 45±2 52.5±2 60±2.5 

0461-00~4-01 40±2 48±2 56±2 64±2.5 
0461-0068-01 42.5±2 51 ±2 59.5±2 68±2.5 
0461-0072-01 45±2 54±2 63±2.5 72±3 
0461-0076-01 47.5±2 57±2 66.5±2.5 76±3 
0461-0080-01 50±2 60±2.5 70±3 80±3 

t Delays measured at 50% of the pulse on leading edge only. 
2 Rise time measured from 20% to 80%. 
3 All delays in NS. 
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2350 DELAY LINES 2350 

FIXED AND TAPPED DELAY LINES 
RISE TIME IMPED· 

DELAY OR ANCE SIZE 
MODEL RANGE FREQ. RESP. OHMS INCHES 

SUB-MINIATURE DUAL-IN-LiNE 01900·10 10 Nsec 2 Nsec 100 .21 x .30 x .78 
01900·20 20 3 100 .21 x .30 x .78 

TAPPED LUMPED CONSTANT LINES 01900·40 40 6 100 .21 x .30 x .78 
01900·S0 SO 9 100 .21 x .30 x .78 

Each line has 10 tap delays spaced 
at equal intervals. Attenuation less 
than 1 dB. Temp. Coeff. less than 50 
PPM/cC. DIP configuration com-
patible with automatic inserting 
equipment. Commercial and MIL 
Spec. models available. 

TAPPED DELAYS 
Each line provides 10 tap delays 
spaced at equal intervals. 

MINIATURE LUMPED 
Hermetically sealed in a metal con
tainer. Delay tolerance ±5%. 
Temperature stability less than 50 
PPM/cC, P.C. Mounting. 

.. , , , { ,J f 

01900·80 
01900·100 
08001 
08004 
08005 
08007 

01511·1 
01511·2 
01511·4 
01511·6 
01511-8 
01511·10 

80 
100 

5 
10 
25 
30 

10 Nsec 
20 
40 
SO 
80 

100 

10 
20 

1 
2 
5 
S 

3 Nsec 
6 

13 
20 
26 
33 

100 
100 

50 
100 
100 
100 

100 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

.21 x .30 x .78 

Oual·ln·Line 
Pin Spacing 
.21 x .39 x .7 

.30 x 1.0 x 1.25 

.30 x 1.0 x 2.45 

.30 x 1.0 x 3.45 

.30 x 1.0 x 3.45 

.30 x 1.0 x 3.45 

.30 x 1.0 x 1.25 

.30 x 1.0 x 2.45 

.30 x 1.0 x 3.45 
x 1.0 x 

ATC TRANSPONDER AND 
BEACON CODING DELAY LINES 
Standard 1.45 !-,sec tap spacings 

.55 x 2.25 x 3.62 

.87 x 3.5 x 3.5 

.35 x 2 x 4 

.75 x 5 x 4.37 
1.S2 x 2.87 x 4.25 
2.37 x 2.75 x 3.18 
.S3 x 4 x 5 

plus other special delay pOints are 
provided. Hermetically sealed steel 
cased, plastic encapsulated and P.C. 
mounted units are offered. 

DUAL-IN-LINE COMPATIBLE 
VARIABLE DELAY LINES 
Sealed in plastic case. Temp. coeff. 
less than 50 PPM/cC . . 020" P.C. 
mounting pins. 

MIL VERSION 
Hermetically sealed in a metal case. 

V1768·1 
V17S8·2 
V17S8·3 

.63 x 4 x 5 
5 x 1 x 4 

0·10Nsec 2 Nsec 100 .25 x .87 x 1 .6 
0·20 4 100 .25 x .87 x 1 .6 
0·40 8 100 .25 x .87 x 1.6 

MINIATURE LUMPED VARIABLE V447·1 0·55 Nsec 15 Nsec 150 .31 x 1 x 1.25 
V447·2 0-100 30 50 .31 x 1 x 1.25 

Nanosecond Range V447-3 0-150 25 150 .31 x 1 x 2.45 
V447-4 0-250 30 50 .31 x 1 x 2.45 

Hermetically sealed in a metal case. V447·5 0·300 30 150 .31 x 1 x 3.45 

Lumped constant parameter. Tem- V447-S 0-500 SO 50 .31 x 1 x 3.45 

perature coefficient less than 50 
PPM/cC .. 030" P.C. m 

OV575·1 2·25 Nsec 70 MHz 200 1 x 1.25 x 5.37 
OV575-2 2 - 50 70 100 1 x 1.25 x 5.37 

With input and output impedance of OV575·3 2 - 50 70 200 1 x 1.25 x 5.37 
OV575-4 2·50 70 93 1 x 1.25 x 5.37 

equal value. Voltage standing wave !)V575·5 2 - 25 70 50 1 x 1.25 x 5.37 
ratio less than V2 db to 45 MHz. OV575·6 2·50 70 93 1 x 1.25 x 5.37 

DELAY LINE DELCOMS 
COMPUTER MEMORIES 

THE DELAY LINE COMPUTER MEMORY (DELCOM) offers the Lowest Price 
Per Bit of any high speed memory device. Computer Devices Corp. offers con
venient standard packages for all practical storage capacities from 10 bits to 
20,000 bits in single delay line units as well as multi delay line units with mas
sive storage capacities. All Delcoms are compatible with DTL and PL logic. 
Normal power requirements are +12 and -12 VDC and +5 VDC. However, 
Delcoms are tailored to your bit rate, delay, input-output logic and power 
requirements. 

MANY OTHER MODELS AND SPECIALTY Delay Lines are available. 
If exactly what you want is not listed, please call. 

COMPUTER DEVICES CORP. 
63 AUSTIN BOULEVARD COMMACK, N. Y. 11725 

(516) 543·4220 

For manufacturers' sales offices, see yellow pages A·1533 



2350 DELAYUNES 

Control Electromcs 
MUltary and Commercial 

2350 

DELAY LINES 
MINIATURE TAPPED DELAY UNES • MILITARY DELAY LINES • DISPERSIVE DELAY UNES • VARIABLE DELAY LINES 

TRANSPONDER DECODER NETWORKS • PRECISION AUDIO DELAY UNES • VARIABLE MAGUNES 

SPECIFICATIONS 
Total Time Delay 

Tolerance: 
No_ of Taps: 
Distortion: 
Attenuation: 
Temperature Coefficient: 
Temperature Range: 
Dielectric Strength: 
Environmental 

Conditions: 
Dimensions: 

V1434 
Sectional tap with di5crete 
calibrated delays. 

A·1534 

MILITARY DELAY LINES 

Series MIL-23 Low Profile to MIL-D-23859/23 

Rise 
TIII.I Time 
T. 
20 5.5 
25 6 
30 6.5 

± 2 ns below 40 ns Delay 35 7 

± 5% above 40 ns Delay 
40 8 
45 9 

10 50 10 
55 11 

±10% max 60 12 
65 13 

10% max 70 14 

100 ppm/oC max 75 15 
BO 16 

- 55°C to +125°C 85 17 

SCHEMATIC 90 18 

50 VDC 95 19 

2 13 3 12 4 10 5 9 6 100 20 

1~7 
110 22 

per MI L-D-23859/23 120 24 
130 26 

14 PIN, .750"l x .3oo"W IN 

'" 
b OUT 140 28 

150 30 
x .187"H 8 14 160 32 

GND GND 170 34 

VARIABLE DELAY LINES 

AdI=ont 
Rise 

Model Time 
VR903 o to 950 osee 90 nsec 

V1254 0-176 nsec 10 nsec 

V1434 Oto4.4/ASec 0,2 !Asee 

V1535 o to 1280 nsec 25 nsec 

V1554 2 to 6.4 ~sec 0,25 ~sec 
V1611 10 to 150 nsec 15 nsec 

V1702 o to 200 nsec 10 nsec 

V170J o - 200 nsec 10 nsec 

V1743 100·250 nsec 20 nsec 

V1703 NOllS 
1. Continuously variable output, 

high impedance tap 

PIN M23859123: 
1m edancl!±lII% Rise PIN M23859J23· 

Tolal Time 1m edante :±1O'Io 

50Q 100Q 200Q T' ma. 
004 104 " ns 50Q 100Q 200Q 

005 105 180 36 028 128 228 
006 106 190 38 029 129 229 
007 107 200 40 OJO 130 230 
OOB 10B 208 210 45 131 231 
009 109 209 220 45 132 232 
010 110 210 230 50 133 233 
011 111 211 240 50 134 234 
012 112 212 250 50 135 235 
013 113 213 260 55 136 236 
014 114 214 270 55 137 237 
015 115 215 260 60 138 238 
016 116 216 290 60 139 239 
017 117 217 300 60 140 240 
018 118 21' 310 65 141 241 
019 119 219 320 65 142 242 
020 120 220 330 70 143 243 
021 121 221 340 70 144 244 
022 122 222 350 70 145 245 
023 123 223 360 75 146 246 
024 124 224 370 75 147 247 
025 125 225 380 BO 148 248 
026 126 226 390 BO 149 249 
027 127 227 400 BO 150 250 

Adjustment 
Resotutian I(~~:i' Comments 
1.5 nsec 500 Note 1 

10 nsec 95 Notes 4 & 5 
5 switches 

045 sec 100 Notes 2 & 5 

2.5 nsec 95 Notes 4 & 5 
9 switches 

045 ~sec 100 Notes 2 & 5 

25 nsec 200 Note 1 

10 nsec 95 Note3&5 

10 nsec 95 
Notes 4 & 5 
5 switches 

10l1sec 500 Notes 4 & 5 
4 switches 

3. Delay adjustment programmable 
by remote control Unique calibrated switched line, 

in and out 2. Vari'able output via a coarse control 
10 steps of 0.4 /-Gec and a fine 
control of 10 steps of .045 j.4sec 

4. Variable output via discrete screw 
driver slotted switches 

5. No high impedance tap necessary 

PRECISION AUDIO DELAY UNES 

Over the years Control Electronics has 
developed a special skill in precise audio 
delay lines, including sectional balanced 
and unbalanced units ranging into the 
millisecond region. The sectional line 
terminals are arranged so as to con
veniently enable the user to externally 
connect and disconnect the various 
sections for proper delay. 

MINI,I 

F344 

F416 

F463 

FA784 

FAS73 

FAI772 

FA1787 

FA1812 

FA1839 

FA1840 

Balanced 

TotafDell, 
l-lsec 

74.S0 

17-00 

1000 

SOOO 

2S,000 

10,20,40, 
60,100 

40,80,160 
320,640 

SO. 100,200, 
200 

50,100,200 
200 (6 sets) 

50,100,200 
200(3 sets) + 
1100 

Control Electronics 

T". Impedance 
% (OhmS) 

1 1170 

1 1000 

1 600' 

1 600' 

1 1000 

3 SOD' 

3 SOD' 

3 soO' 

3 600' 

3 600' 

139 Florida St., Farmingdale, New York 11735 (516) 694-0125 
Division of Neurotech Corp. 

For manufacturers' sales offices, see yellow pages 

3dB 
Bandwldlh Dimensllns .'" (Inches) 

25 4x2.31d.31 

6 10x5)(5 

15 19)(31%IX5% 
Rack Mounl~d 

5 19)(S\'.xl0 
Rack Mounled 

1 19)(!H'.xl0 
Rack Mounted 

10 6%x60/,x2 

10 SYlxlSx20/, 

10 6xSx3 

10 S'4 
Rack Mounted 

10 S'4 
Rack Mounted 

EEM 1988 



2350 DELAY LINES 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
5 Equal Taps 
Specifications: 

• Outputs: 5. equally spaced. 
• Delay Tolerance: see lable. 
• Rise time: 2 NS typically. 
• Minimum pulse width: 20% of total delay lor DDU-4F. 

40% of total delay for rest. 
• Temperature range: 0 C to + 70 C. 
• Temperature coefficient: 100 PPM/ C. 

Series DDU-4F, Tap # 1 2 3 4 

DDU-66F-, SMD-99F Pm # 12 4 10 6 

I. r---
Vee 0 

I 0 

I 

• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Supply voltage: 4.75 to 5.25 Vde. 
• Supply current: 

/eCL 32 ma. 
/eCHo 7 ma. 

5 

8 

G C>--+------'-------' 
L _____ _ 

Series DDU-SF 
Tap # t 2 3 4 5 

Pin # 7 2 6 3 5 

08 I v 
Vee >-----:I-«~ 

IN O-----l~----' 

4 

G ~--~L-------------~------~ 

I 

J 

Series DDU-222F 

, r v 

Vee O>----,I---..,~K 

Tap # t 3 4 

Pin # 3 4 5 

5 

-, 
I 

IN o--~-i,::>--..J 

G 

DDU-4 F-5004 DDU-8F-5004 
DDU-4F-5006 DDU-8F-5006 
DDU-4F-5008 DDU-8F-5008 
DDU-4F-5010 DDU-8F-5010 
DDU-4F-5012 DDU-8F-5012 

DDU-4F-5016 DDU-8F-5016 
DDU-4F-5020 DDU-8F-5020 
DDU-4F-5025 DDU-8F-5025 
DDU-4 F-5030 DDU-8F-5030 
DDU-4F-5035 DDU-8F-5035 

DDU-4F-5040 DDU-8F-5040 
DDU-4F-5045 DDU-8F-5045 
DDU-4F-5050 DDU-8F-5050 
DDU-4F-5060 DDU-8F-5060 
DDU-4F-5075 DDU-8F-5075 

DDU-4F-5100 DDU-8F-5100 
DDU-4F-5125 DDU-BF-5125 
DDU-4F-5150 DDU-ilF-5150 
DDU-4F-5175 DDU-8F-5175 
DDU-4F-5200 DDU-8F-52DO 

DDU-4F-5250 DDU-8F-5250 
DDU-4F-5300 
DDU-4F-5350 
DDU-4F-5400 
DDU-4F-5450 
DDU-4F-5500 

I 

J 

Part Numbers 

DDU-66F-4 SMD-99F-5004 
DDU-66F-6 SMD-99F-5006 
DDU-66F-8 SMD-99F-5008 
DDU-66F-l0 SMD-99 F-501 0 
DDU-66F-12 SMD-99F-5012 

DDU-66F-16 SMD-99F-5016 
DDU-66F-20 SMD-99F-5020 
DDU-66F-25 SMD-99 F-5025 
DDU-66F-30 SM D-99 F-5030 
DDU-66F-35 SM D-99 F-5035 

DDU-66F-40 SMD-99F-5040 
DDU-66F-45 SMD-99F-5045 
DDU-66F-50 SMD-99F-5050 
DDU-66F-60 SMD-99F-5060 
DDU-66F-75 SMD-99F-5075 

DDU-66F-l00 SMD-99 F-5 100 
DDU-66F-125 SMD-99F-5125 
DDU-66F-150 SMD-99 F-5 150 
DDU-66F-175 SMD-99 F-5175 
DDU-66F-200 SMD-99 F-5200 

DDU-66F-250 SMD-99F-5250 

DDU-222F-4 
DDU-222F-6 
DDU-222F-8 
DDU-222F-l0 
DDU-222F-12 

DDU-222F-16 
DDU-222F-20 
DDU-222F-25 
DDU-222F-30 
DDU-222F-35 

DDU-222F-40 
DDU-222F-45 
DDU-222F-50 
DDU-222F-60 
DDU-222F-75 

DDU-222F-l00 
DDU-222F-125 
DDU-222F-150 
DDU-222F-175 
DDU-222F-200 

DDU-222 F-250 

Total 
Delay 

4 
6 
8 

10 
12 

16 
20 
25 
30 
35 

40 
45 
50 
60 
75 

tOO 
125 
150 
175 
200 

250 
300 
350 
400 
450 
500 

2350 
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2350 

A'1536 

ACTIVE DELAY LINES 
10 Taps 

Specifications: 

• No. Taps: 10 equally spaced taps 
• Total Delay Tolerance: ± 5% or better. or 

2 NS whichever is greater 
• Rise time: 2 NS typically 
• Temperature coefficient: 100 PPMl C 
• Temperature range: 0 to + 70 C 
• Minimum pulse-width: 20% of total delay 
• input signal requirement: TTL logic 
• Output fan-out: TTL Schottky load. 
• Supply voltage: 4.75 to 5.25 V 
• Supply Current: 

IeCL: 50 rna 
IcCH: 15' rna 

Series DDU-7F 

Tap H 

Pin H 13 

Vee r- ---
0--.---0 
14 

In 

1 

GAD 

12 4 11 10 6 

DELAYUNES 

(FAST-TTL LOGIC) 

10 

I 7 ________________ ...1 

Series DDU-224F 

Vee 
o 
1 

In 

GRD 

Tap H 

Pin H 4 

r---
o 

4 7 

6 7 10 11 12 

10 

13 

I 14 ________________ ...1 

Tap Totat 
Part Numbers Delay Delay 

DDU·7F·10 DDU·224F·10 1 9 
DDU·7F-20 DDU·224F·20 2 18 
DDU-7F·25 DDU-224F-25 2.5 22.5 
DDU·7F·50 DDU·224F·50 5 45 

DDU-7F'100 DDU-224F-100 10 100 
DDU'7F-150 DDU-224F'150 15 150 
DDU·7F·200 DDU·224F·200 20 200 
DDU·7F-250 DDU-224F-250 25 250 

DDU-7F'300 DDU·224F·300 30 300 
DDU-7F-400 DDU-224F·400 40 400 
DDU-7F'500 DDU-224F-500 50 500 

DATA DELAY DEVICES Inc .• 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201) 773-2299 • TWX 710-989-7008 

For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
Multiple Delay Lines 
Specifications: • Input signal requirement: TTL logic. 
• Delay Tolerance: ±5% or 2 NS whichever • Input pulse width: Min. 100% of total delay. 

is greater. 
• Rise-time: 2 NS typically. 
• Temperature coefficient: 100 PPM;oe. 
• Temperature range: 0° to + 70G e. 

Series MDU·2F 

Series MDU-28F 

Series MDU-3F 

MDU·28F 

MDU·28F·5 
MDU·28F·6 
MDU-28F-8 
MDU-28F-10 

MDU-28F-12 
MDU-28F-15 
MDU-28F-16 
MDU-28F-20 
MDU-28F-25 
MDU-28F-30 

MDU-28F-35 
M(;)U-28F-40 
MDU-28F-45 
MDU-28F-50 
MDU-28F-60 

MDU-28F-75 
MDU-28F-100 
MDU-28F-125 
MDU-28F-150 
MDU-28F-175 

MDU-28F-200 
MDU-28F-250 

L 

Table 1 

'Jcc OUT 1 OUT2 
14 12 8 

~l- ---- --; 
I I 

, 5 
LN 1 LN2 

OUT, 

~l- -'---'- -i 
I I 

, 
IN, 

3 
IN2 

I 
I 
I 

5 
'N3 

I 
I 
I 

Part Numbers 

Delay 
Per Line 

MDU·2F MDU·3F (NS) 

MDU·2F·5 MDU·3F·5 5 
MDU·2F·6 MDU·3F·6 6 
MDU-2F-8 MDU-3F-8 8 
MDU-2F-1O MDU-3F-10 10 

MDU-2F-12 MDU-3F-10 12 
MDU-2F-15 MDU-3F-15 15 
MDU-2F-16 MDU-3F-16 16 
MDU-2F-20 MDU-3F-20 20 
MDU-2F-25 MDU-3F-25 25 
MDU-2F-30 MDU-3F-30 30 

MDU-2F-35 MDU-3F-35 35 
MDU-2F-40 MDU-3F-40 40 
MDU-2F-45 MDU-3F-45 45 
MDU-2F-50 MDU-3F-50 50 
MDU-2F-60 MDU-3F-60 60 

MDU-2F-75 MDU-3F-75 75 
MDU-2F-100 MDU-3F-100 100 
MDU-2F-125 125 
MDU-2F-150 150 
MDU-2F-175 175 

MDU-2F-200 200 
MDU-2F-250 250 

• Input rep. rate = min. 3 X pulse width. 
• Output fan-out: TTL loads. 
• Supply voltage: 5Vdc ± 5%. 
• Supply current: see Table 2. 

-, 
I 
I 

Series 

MDU-28F 
MDU-2F 
MDU-3F 

Table 2 

/eCH 

12 MA 
.2 MA 
14 MA 

/eCl 

54 MA 
54 MA 
74 MA 

2350 
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2350 DELAY LINES 

ACTIVE DELAY LINES ( FAST· TTL LO G I C) 
Trimmer Delay 

Specifications: 
• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Inherent delay: 10 NS typo 
• Delay resolution: .12 NS. 
• Output rise-time: 4 NS typo 
• Temperature coefficient: 100 PPM;oe. 
• Temperature range: oDe to 70De standard. 

(-55°C to +125°e on request) 
• Supply voltage: 5.0 Vdc ± 5%. 
• Power dissipation: 230 MW max. 

Series DDU·37 F 

r---------, 
vccQ~------I--~K. I 

o~:: ~~ 1 I 

_>------=--: -I>-" 0000 °rOO-OO 1 : 
GRD I 
NCQ-----:--L _____ ...J 

Series DDU-39 F 

(14 ) 

r------
00--,.,-00 

(Vee) I 
(16) 

(1) 
(IN) 

(8,9) 

- -- --1 

R 

I 
I 
I 
I 
I 
I 

(G) 
L __________ -l 

Min. Delay 
Part No. Variation (NS) 

DDU-37F-25 15 
DDU-37F-30 20 
DDU-37F-40 30 
DDU-37F-50 40 
DDU-37F-60 50 

DDU-37F-70 60 
DDU-37F-80 70 
DDU-37 F-l 00 90 
DDU-37F-120 100 
DDU-37F-150 140 
DDU-37 F-200 180 

Inherent 
Delay 

Part No. Typ. 

DDU-39F 7 NS 

Adjustment 
Range 
Typ. 

7 NSto 25 NS 

DATA DELAY DEVICES Inc_ • 3 Mt. Prospect Avenue. CliftOIl, New Jersey 07013 • (201) n3-2299. TWX 710-989-7008 
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2350 DELAY LINES 

ACTIVE DELAY LINES (FAST-TTL LOGIC) 
Digitally Programmable (3 • 8 BIT) 

Specifications: 

• Input signal requirement: TTL logic • Programmed delay tolerance: ± 5% or 
• Propagation delay: 1 NS whichever is greater 

Address to output = 7 NStyp. 
Enable to output = 6 NS typo 

• Operating temperature: 0-70'C 
• Temperature coefficient: 100 PPM/" C 

• Output fan-out: TTL Schottky load • Supply current: see Table 2 
• Delay variation: Monotonic in one 

direction 
• Supply voltage: 4.75 to 5.25 Vdc. 

Series PDU-13F (3-BIT) ADDRESS 

r-t 
2 3 E.. 

( 

, __ 1.-0 g 8 _6 ___ .., 

: 1 
vcc~ 1 

IN 1: .... i DIGITAL DELAY I ~ I: 
GAD o-Zf---K i 

L _____________ .J 

Series PDU-16F(6-BIT) _ r--ADDREssi 

E" ' 2 3 4 5 6 

VccQ JU :':I-;;j~ .3...1 ....!.J 2 ~ .2..:!.....2.:,1 - - 1 
1 1 

,I I, 
DELAY 1 

OUT 

OUT 

OUT 

'I 
0"00--'-'-"'-;;---1 NETWORK )o-..:..:I._-OOUr 

1 
1 I L __ _ ______ J 

Series PDU-1S F (S-BIT) E: ~:D~R~S~ ~ 

4, 16 
25.30. - -

Vee 0 35. 4°1 o)e 

1 

o 0 0 

18 
DELAY 

NETWORK 

')o---'-'--J> OUT 

PDU-13F PDU-14F 

PDU·13F·.5 PDU-14F-.5 
PDU'13F-l PDU-14F'1 
PDU-13F-2 PDU·14F·2 
PDU-13F-3 PDU'14F-3 
PDU-13F-4 PDU·14F·4 
PDU-13F-5 PDU·14F·5 

PDU-13F-6 PDU-14F-6 
PDU-13F-7 PDU'14F-7 
PFU-13F-8 PDU-14F-8 
PDU-13F-9 PDU-14F-9 
PDU·13F·l0 PDU-14F-l0 
PDU-13F-12 PDU-14F-12 

PDU-13F-15 PDU-14F-15 
PDU-13F-20 PDU-14F-20 
PDU-13F-25 PDU-14F-25 
PDU-13F-30 PDU-14F-30 
PDU-13F-35 PDU-14F-35 
PDU-13F-40 PDU-14F-40 

PDU-13F-45 PDU-14F-45 
PDU-13F-50 PDU-14F-50 

PDU-14F·60 
PDU'14F-80 
PDU-14F-10 

I 
GRD o.-_'C::4"",52-,,~I'-__ -1 

I 
I 

)---;--"---0 OUT 

L _____________ .J 

TABLE 1 

Part Numbers 

Delay 
PDU-15F PDU·16F PDU·17F PDU·18F Increment 

PDU-15F·0.5 PDU-16F-0.5 PDU-17F-.5 PDU-18F-.5 .5 NS 
PDU·15F·l PDU-16F-l PDU'17F-l PDU-18F'1 1 NS 
PDU·15F·2 PDU-16F-2 PDU'17F-2 PDU-18F·2 2 NS 
PDU·15F·3 PDU-16F-3 PDU-17F-3 PDU-18F'3 3 NS 
PDU·15F·4 PDU-16F'4 PDU-17F-4 PDU-18F-4 4 NS 
PDU-15F-5 PDU-16F-5 PDU-17F-5 PDU-18F-5 5 NS 

PDU-15F-6 PDU-16F-6 PDU-17F-6 PDU-18F-6 6 NS 
PDU-15F-7 PDU-16F-7 PDU-17F-7 PDU-18F-7 7 NS 
PDU-15F-8 PDU-16F-8 PDU-17F-8 PDU-18F-8 8 NS 
PDU-15F-9 PDU-16F-9 PDU-17F-9 PDU-18F-9 9 NS 
PDU-15F-10 PDU·16F·10 PDU-17F-l0 PDU-18F-l0 10 NS 
PDU-15F-12 12 NS 

PDU-15F-15 15 NS 
PDU-15F-20 20 NS 

25 NS 
30 NS 
35 NS 
40 NS 

45 NS 
50 NS 
60 NS 
80 NS 

100 NS 

Series 
No. 

PDU-13F 

PDU-14F 

PDU-15F 

PDU-16F 

PDU-17F 

PDU-18F 

2350 

TABLE 2 

ICCH ICCl Too 
(MA) (MA) (NS) 

20 45 4 

30 74 9 

30 74 13 

30 74 13 

68 86 14 

65 130 14 

DATA DELAY DEVICES Inc .• 3 Mt. Prospect Avenue. Clifton. New Jersev 07013 • (2011 773-2299 • TWX 710-989-7008 
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2350 DELAY LINES 

ACTIVE PULSE-WIDTH GENERATORS (FAST-TTL LOGIC) 
Programmable (3· BRITS) 
Specifications: 

• Input signal requirement: TTL rising-edge. • Propagation delay: 
• Output fan-out: TTL .Scholtky loads 
• Trigger inherent delay: 6 NS Typ. 

Address to output = 7 NS Typ. 
Enable to output = 6 NS Typ_ 

• Inherent pulse-width: 11 NS Typ. • Min. PRR = 2 X programmed pw. 
• Pulse-width variation: monotonic in one 

direction. 
• Min, down-time::::: 1 X programmed PW. 
• Supply Yoltage: 5 Vdc 

• Programmed pulse-width tolerance: ± 5% or 
1 NS whichever is greater. 

• Operating temperature: 0 C to 70 C. 
• Temperature coefficient: 100 PPMI C. 
• Power dissipation: see Table 2. 

Series PPG-33F (3-8Ilj 
ADDRESS .----. 

2 3 e;, 

I 
I 

~~~~~~>-02LooUT 
Vcc~ 
TRIG. 11.. I PULSE FORMING I 

OUT IN I I GENERATOR 113 

GRD~ I 
L ____________ .J 

Series PPG-36F (6-8Ilj 

VCCo~-----'=t_ 

TRIG. l' PULSE FORMING f---I>~----<>OUT 
IN 0-------,-, -1..;>----1 GENERATOR :23 

12; I----{>O:.::, =----oOUJ 
, , GRDo 
L __________________ ~ 

Series PPG-38F (8-8Ilj 

r---- ADDRESS-----, 

3 4 6 8 

25, 7,11,24 35 34 33 31 30 29 23 17 
28, 32r ---- - -- - -- -- -----, 

Vee 0 36,4°: )( 
I , , 

, 
"-

, 
,3 

1: ~ PULSE FORMING .... , OUT 
TRIG. , <- GENERATOR 

4 '39 , , IN 

0 
, 

)( I , GAD 4,8, I I 
12.16~ ____________________________ J 
20 

Table 1 

Incremental 
Part Numbers Pulse-Width 

PPG-33F-.5 PPG-36F-.5 PPG-38F-.5 .5 NS 
PPG-33F-l PPG-36F-l PPG-38F-l 1 NS 
PPG-33F-2 PPG-36F-2 PPG-38F-2 2 NS 
PPG-33F-3 PPG-36F-3 PPG-38F-3 3 NS 
PPG-33F-4 PPG-36F-4 PPG-38F-4 4 NS 

5 NS 

Table 2 

IcCl PPG-33F-5 PPG-36F-5 PPG-38F-5 
PPG-33F-6 PPG-36F-6 PPG-38F-6 6 NS Part Numbers (MAl 

PPG-33F-7 PPG-36F-7 PPG-38F-7 7 NS 
PPG-33F-8 PPG-36F-8 PPG-38F-8 8 NS PPG-33F 41 

PPG-33F-9 PPG-36F-9 PPG-38F-9 9 NS PPG-36F 72 
PPG-38F 150 

PPG-33F-l0 PPG-36F-l0 PPG-38F-l0 10 NS 
PPG-33F-15 15 NS 
PPG-33F-20 20 NS 
PPG-33F-40 40 NS 
PPG-33F-50 50 NS 

IcCH 
(MAl 

20 
27 
42 

DATA DELAY DEVICES Inc_. 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201) 773-2299 • TWX 710-989-7008 
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2350 

ACTIVE MODULES 
Dram Timer (Schottky-TTL Logic) 
Series DMT-300 
Specifications: 

• Input requirement: TTL logic, rising-edge triggered. 
• Input pulse width: 4 NS min. 
• Max. rep. rate 01 (MREQ) = TE 01 latch strobe. 
• Output lan·out: TTL Schottky load. 
• Time delay tolerance: ± 5% or 2 NS whichever is 

greater. 
• Supply voltage (Vcc): 5 Vdc ± 5%. 
• Operating temperature: ) C to 70 C. 
• Temperature Coefficient: 100 PPM/ C. 
• Power dissipation: 740 MW max. 

Output 1 Output 2 

DELAY LINES 

OUTPUT" 
PIN' 

rIJ « a: 
1 

10 

)( 

:> 
:Ii 
2 
8 

:x: 
rIJ 

(J .... « :5 (J 

3 4 
5 12 

r---- -'--l 
1 I 
I I 
I I 

Vccc:Uhc I 
11 DELAYED I 

IN PULSE I 
GRD 71 GENERATORS I 

I I L ______________ J 

Output 3 Output4 

Part No. (RAS) (MUX control) (CAS) (Latch Strobe) 
LE TE LE TE LE TE LE TE 

DMT·301·1 15 190 40 190 65 190 140 190 

DMT·301·2 15 t65 40 165 65 t65 115 215 

DMT·301·3 15 190 40 190 65 t90 190 240 

DMT·301·4 15 215 40 2t5 65 2t5 165 265 

DMT·301·5 t5 265 40 265 115 265 215 315 

DMT·301·6 15 215 40 215 65 215 165 335 

DMT-301·7 15 165 30 165 50 165 115 265 

DMT·301·8 15 135 30 135 50 135 85 235 

DMT·301·9 15 275 40 275 65 275 220 370 

DMT·302·t 15 265 65 265 90 265 215 315 

DMT·302·2 15 290 75 290 115 290 240 340 

DMT·303·1 25 300 75 300 125 300 250 350 

Pulse Width Controller 
Series PWC-30 

(Fast-TTL Logic) Pulse 

Specifications: 

• Input signal: TTL. 
• Output lan·out: 10 TTL loads. 
• Trigger inherent delay: 5 NS typo 
• Pulse-width tolerance = 5% or 2 NS 

(others on request) 
• Min. PRR= 1.1 X PW 
• Supply voltage: 5 Vdc. 
• Supply current: 

lceL: 32 mao 
IcCH 7 mao 

• Operating temperature: 0 C to 70 C 
(-55 to 125 C on request).· 

• Temperature coefficient: 100 PPM/ C. 
• Output rise-time: 2 NS typo 

"DIL package used. 

Gated-Oscillator 
Series DLO-31 F 
Specifications: 

(Fast-TTL Logic) 

• Frequencies: See table; others on request. 
• Tolerance: ± 2%. 
• Temperature coefficient: 100 PPM/ C. 
• Operating temperature: 0 - 70 C. 
• Supply voltage: 4.75 to 5.25 Vdc. 
• Supply current: 40 rna 
• Storage temperature: -55 C to 125 C. 
• Enable signal: TTL logic. 
• Output lan-out: TTL Schottky load. 
• Inherent delay: 4 NS typo 

Part No. Width 

PWC·30·5 5 NS 
PWC·30·10 10 NS 
PWG-30·15 15 NS 
PWC·30·20 20 NS 
PWC·30·30 30 NS 

PWC·30·40 40 NS 
PWC·30·50 50 NS 
PWC·30·60 60 NS 
PWC·30·75 75 NS 
PWC·30·100 100 NS 

PWC·30·125 125 NS 
PWC·30·150 150 NS 
PWC·30·175 175 NS 
PWC·30·200 200 NS 
PWC·30·250 250 NS 
PWC·30·300 300 NS 

vc,~---------------------------: 

~: PULSE WIDTH ~!,o OUT 
'" " , 

: CONTROL :8 0lJf 

: , 
(l~ ___________________________ i 

PWC·30·350 350 NS 
PWC·30·400 400 NS 
PWC·30·500 500 NS 

r-------------------------, 
1 1 

c "I .... I, OUT 1 

,i SQUARE WAVE 
~ i 

Vc 

OSC)LLATOR 1 

E. " .... 110 OUT 2 

; ~ 
1 

, 1 
L ____________________________ J 

Part Part 
Number Frequency Number Frequency 

DL0-31 F·2 2 MHz DL0-31 F·lO 10 MHz 
DL0-31 F·2.5 2.5 MHz DL0-31 F'll 11 MHz 
DL0-31 F'3 3 MHz DL0-31 F'12 12 MHz 
DL0-31 F·3.5 3.5 MHz DL0-31 F'13 13 MHz 
DL0-31 F·4 4 MHz DL0-31 F·14 14 MHz 
DL0-31 F·4.5 4.5 MHz DL0-31 F-15 15 MHz 
DL0-31 F·5 5 MHz DL0-31 F·20 20 MHz 
DL0-31 F·5.5 5.5 MHz DL0-31 F·25 25 MHz 
DL0-31 F·6 6 MHz DL0-31 F·30 30 MHz 
DL0-31 F·7 7 MHz DL0-31 F'35 35 MHz 
DL0-31 F·8 8 MHz DL0-31 F·40 40 MHz 
DL0-31 F·9 9 MHz 

-

DATA DELAY DEVICES Inc_ • 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201) n3-2299 • TWX 710-989-7008 

2350 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1541 



2350 DELAY LINES 

ACTIVE MODULES (SCHOTTKY· TTL LOGIC) 
Manchester Encoder 
Series MAE-86 
Specifications: 

• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Operating temperature: 0° to 70°C. 
• Temperature coefficient: 100 PPMrc. 
• Supply voltage Vee: 5 Vdc ± 5%. 
• Power dissipation: 300 MW max. 
• elK,N = 1 X operating data rates 

(15 NS min. PW). 
• Data rates up to 30 MB/S. 

Manchester Decoder 
Series MAD-85 
Specifications: 

• Input signal requirement: TTL logic. 
• Output fan-out: TTL Schottky load. 
• Operating temperature: O°C to 70°e. 
• Temperature coefficient: 100 PPMr C. 
• Supply voltage Vee: 5Vdc ± 5%. 
• Power dissipation: 740 MW max. 

Operating Operating 
Part No. Data Rates Part No. Data Rates 

MAD-85-1 1 MB/S MAD-85-10 10 MB/S 
MAD-85-2 2 MB/S MAD-85-11 11 MBiS 
MAD-85-3 3 MB/S MAD-85-12 12 MB/S 
MAD-85-4 4 MB/S MAD-85-13 13 MB/S 
MAD-85-5 5 MB/S MAD-85-14 14 MB/S 

MAD-8S-6 6 MB/S MAD-85-15 15 MB/S 
MAD-85-? ? MB/S MAD-85-16 16 MB/S 
MAD-8S-8 8 MB/S MAD-85-1? 1? MB/S 
MAD-85-9 9 MB/S 

Programmable Pulse Discriminator 
Series PPD-23 
Specifications: 

• Input requirement: TTL logic. 
• Inherent pulse width: 5 NS typo 
• Supply voltage: 5 Vdc ± 5%. 
• Operating temperatures: O°C to 70°C. 
• Temperature coefficient: 100 PPMrC. 
• Power dissipation: 850 MW max. 

Total 
Incremental Pulse Programmed 

Part Number Width Per Step Pulse Width 

PPD-23-1 1 NS± ANS 7 NS 
PPD-23-2 2 NS± ANS 14 NS 
PPD-23-3 3 NS± .5NS 21 NS 

PPD-23-5 5 NS± .6NS 35 NS 
PPD-23-10 10 NS± 1.0 NS 70 NS 
PPD-23-15 15 NS± 1.3 NS 105 NS 

PPD-23-20 20 NS± 1.5 NS 140 NS 
PPD-23-40 40 NS± 2.0 NS 280 NS 
PPD-23-S0 SO NS± 2.S NS 350 NS 

~-----------------------, , , 
14 1 )( : 

:9 
ENCODER 

TX 

DATAINo-4---~----~--~~--<l REs 

GRDO 

Vee 

CODE 
IN 

G 

Part No. 

MAD-85-18 
MAD-8S-19 
MAD-85-20 
MAD-8S-21 
MAD-8S-22 

MAD-8S-23 
MAD-85-24 
MAD-85-25 

, 
: I 
7~ __ ! ________________ J 

r--------- ----------------l 
I I 

141 18 i5A'i'A 

DECODER 

, 
I 
I 
14 CiJ< 
I 
I L ____________________________ J 

Operating 
Data Rates 

18 MB/S 
19 MB/S 
20 MB/S 
21 MB/S 
22 MB/S 

23 MB/S 
24 MB/S 
25 MB/S 

~ 
1 2 3 E;; 

19 18 17 7 r--- - -- - - --, 
i I 

vcccti- 1'4 

TRIG. 1 I I PULSE FORMING I ~ OUT 

OUT IN I I DISCRIMINATOR .... 1,5 

GRD~ : 
L ____________ .J 
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2350 DELAY LINES 

ACTIVE DELAY liNES (ECl-lOGIC) 
Multiple Delay Lines 
Series MDU-12, MDU-13 
Spec;fications: 
• Total Delay Tolerance: ± 5% or better, 

or 1 NS whichever is greater. 
• Rise-time: 2 NS typical. 
• Logic 1 voltage: -.96V 
• Logic 1 current: .26 MA 
• Logic 0 current: .5J.lA 

Delay 
Per Une 

Part No, (NS) 

MDU-12-5 5 
MDU-12-10 10 
MDU-12-15 15 
MDU-12-20 20 
MDU-12-25 25 

MDU-12-30 30 
MDU-12-35 35 
MDU-12-40 40 
MDU-12-45 45 
MDU-12-50 50 

MDU-12-60 SO 
MDU-12-75 75 
MDU-12-100 100 
MDU-12-125 125 

MDU-12-150 150 
MDU-12-200 200 
MDU'12-250 250 

Delay 
Per Line 

Part No, (NS) 

MDU-13-5 5 
MDU-13-10 10 
MDU-13-15 15 
MDU-13-20 20 
MDU-13·25 25 

MDU-13-30 30 
MDU-13-35 35 
MDU-13-40 40 
MDU-13-45 45 
MDU-13-50 50 

(10KH ECl) 

• Logic 0 voltage: -1.65V 
• Supply Yoltage: -5.2V 
• Operating Temperature: -30 C to 85 C 
• Temperature Coefficient: 100 PPM/ C 

Vee OUT, 

" d-

5 
Vee IN, 

Vee OUT1 OUT1 OUT3 

I. 15 I. 13 

ii-
I 
I 

~l- T 
I 5 • 7 8 

Vee IN, IN, IN, V" 

Series: MDU-14 (100K ECl) 
Specifications: 
• Total delay tolerance: ±5% or 1 NS • Logic 1 output voltage: -1.02V min. 

whichever is greater. • Logic 0 output Yoltage: -1.S2V max. 
• Rise time: 1 NS typo • Supply Yoltage (Vee): -5V. 
• Input pulse width: 40% of total delay. • Operating Temperature: 0 C to + 85 C. 
• Input pulse voltage: .8V pop (-.9V to -1.7V). • Temperature Coefficient: 100 PPM/C. 
• Logic 1 input voltage: -1.16V min. 
• Logic 0 input voltage: -1.47V max. 

Delay 
Per Line 

Part No, (NS) 

MDU-14-2 2 
MDU-14-2.5 2.5 
MDU-14-3 3 
MDU-14-4 4 
MDU-14-5 5 

MDU-14-6 6 
MDU-14-7 7 
MDU-14-8 8 
MDU-14-9 9 
MDU-14-10 10 

MDU-14-12.5 12.5 

• Fan-out capabilities: 70 ECL 

VEE O~T, OUT, OUT, 

~f ------'----' OUT. 
11 

I 
I 
I 
I 

------T J 

I 

I 
I 
I 
I 
I 
I 
I 

...J 

MDU-14-15 15 24 
INI 

22 
IN, 

20 16 1,6,7,13,19 
MDU-14-20 20 IN3 IN. G 
MDU-14-25 25 

DATA DELAY DEVICES Inc .• 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201)n3-2299 • TWX 710-989-7008 

2350 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1543 



2350 DELAY LINES 

ACTIVE DELAY liNES (ECl-lOGIC) 
Multi Taps 
Specifications: 

• Total Delay Tolerance: ± 5% or better, 
or 2 NS whichever is greater. 

• No. Taps: 5 - 10 
• Rise-Time: 2 NS typical 
• Supply Voltage: -5.2V 
• Operating Temperature: -30o G to 85°G 
• Temperature Coefficient: 100 PPM;oC 
• Family Type: 10K ECl (DDU-11 & 12) 

1 OOK ECl (DDU-18) 

Total Tap 
Part No. Delay Delay 

NS N5 

Tap. 1 2 3 4 5 

P,n. 15 3 14 4 13 

DDU-11-5 4 1 
DDU-ll-l0 S 2 
DDU-11-20 16 4 
DDU-11-25 20 5 

DDU-11-50 50 10 

V~>----r-<:' i -0- - r i i- --
I I ' 

DDU-11-75 75 15 
DDU-11-100 100 20 
DDU-11-150 150 30 

DDU-11-200 200 40 
DDU-11-250 250 50 GRD 

DDU-11-300 300 60 

I 
I 

I 
I 
I 
I 

DDU-11-400 400 SO 1 16 L _________ -1 

DDU-11-500 500 100 

Total Delay 
Part No. Delay Tap 

NS NS 

DDU-12-10 9 1 
DDU-12-20 18 2 
DDU-12-25 22_5 2.5 Tap II 1 2 3 4 6 7 8 9 10 

DDU-12-40 36 4 Pm # 31 3 30 4 29 23 11 22 12 21 

DDU-12-50 45 5 
DDU-12-75 75 7_5 
DDU-12-100 100 10 
DDU-12-150 150 15 

DDU-12-200 200 20 
DDU-12-250 250 25 
DDU-12-300 300 30 
DDU-12-400 400 40 

In 

GRD 
a 

I 
I 

I 

------,----'-~i 
I 

DDU-12-500 500 
DDU-12-750 750 
DDU-12-1000 1000 
DDU-12-1500 1500 

Delay 
Part No. Increment 

NS 

DDU-1S-4 .5 
DDU-1S-S 1 
DDU-18-12 1.5 
DDU-1S-16 2 
DDU-18-20 2.5 

DDU-1S-24 3 
DDU-1S-32 4 
DDU-1S-40 5 
DDU-1S-48 6 

DDU-18-56 7 
DDU-1S-64 S 
DDU-1S-72 9 
DDU-1S-S0 10 

DDU-18-100 12_5 
DDU-18·120 15 
DDU-18·160 20 
DDU-18·200 25 

50 
75 

100 
150 

Total 
Delay 

NS 

3.5 
7_0 

10.5 
16 
20 

24 
32 
40 
48 

56 
64 
72 
SO 

100 
120 
160 
200 

1 9_ 24 32 L _ _ _ _ _ _ _ _ _ _ _ _ _ _ ....J 

Output # 1 345678 

Pin # 3 4 5 8 9 10 11 12 

r-----
I 
I 
I 

VEE~ 
18, 

I 
IN 241 

GRD~ 
7,13.191 

DELAY NETWORK 

L ______________________ _ 
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2350 DELAY LINES 

ACTIVE DELAY LINES (1 OKH-ECL LOGIC) 
Programmable Delay Lines (3-8 BIT) 

Specifications: 
• Input signal requirement: ECl logic 
• Output fan-out: ECl loads 
• Delay variation: Monotonic in one direction 

• Propagation delay: 
Address to output = 3.6 NS typ 
Enable to output = 1.Y NS typ 

• Power dissipation: see Table 2 
• Supply voltage: -5Vdc ± 5% 
• Operating Temperature: O-YO"C • Programmed delay tolerance: ±5% or 1 NS 

whichever is greater • Temperature Coefficient: 100 PPMI"C 
• Inherent delay: see Table 2 

Series PDU-108H 

Series PDU-1 016 H 

Series PDU-10256H 

r ADDRESS l 

1 2 3 

~L ? so (I 
(Nol <ncl...,ed In.,d. 

,,, .. module) 

,--
616 1 

IN~" 

r---
v" 0 61624 1 

I 

1917 1 

3240481 

I 

DELAY 
NETWORK 

I I L _____________ ...1 

Table 1 
Delay 

Part Number. Increment 

PDU-l08H-.5 PDU-l016H-.5 PDU-l0256H-.5 .5 NS 
PDU-l08H-l PDU-l016H-l PDU-l0256H-l 1 NS 
PDU-l08H-2 PDU-l016H-2 PDU-l0256H-2 2 NS 
PDU-l08H-3 PDU-l016H-3 PDU-l0256H-3 3 NS 
PDU-l08H-4 PDU-l016H-4 PDU-10256H-4 4 NS 
PDU-l08H-5 PDU-l016H-5 PDU-l0256H-5 5 NS 
PDU-l08H-6 PDU-l016H-6 PDU-l0256H-6 6 NS 

PDU-108H-7 PDU-l016H-7 PDU-l0256H-7 7 NS 
PDU-l08H-8 PDU-l016H-8 PDU-l0256H-8 8 NS 
PDU-l08H-9 PDU-l016H-9 PDU-l0256H-9 9 NS 
PDU-l 08H-l 0 PDU-l016H-l0 PDU-l0256H-l0 10 NS 
PDU-l08H-12 PDU-l016H-12 12 NS 
PDU-l08H-15 PDU-l016H-15 15 NS 

PDU-l08H-20 PDU-l016H'20 20 NS 
PDU-l08H-25 PDU-l016H-25 25 NS 
PDU-l08H-30 PDU-l016H-30 30 NS 
PDU-l08H-35 PDU-l016H-35 35 NS 
PDU-l08H-40 PDU-l016H-40 40 NS 
PDU-l08H-45 PDU-l016H-45 45 NS 

PDU-l08H-50 PDU-l016H-50 50 NS 
PDU-l016H-60 60 NS 
PDU-l016H-80 80 NS 
PDU-l016H-l00 100 NS 

Series 

PDU-l08H 
PDU-l016H 
PDU-l032H 
PDU-l064H 
PDU-l0256H 

2350 

Table 2 

Power Inherent 
Dissipation Delay 

290 MW 2.8 NS 
615 MW 5.5 NS 
615 MW 5.5 NS 
925 MW 12 NS 
925 MW 12 NS 
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EEM 1988 For manufacturers' sales offices, see yellow pages A·1545 



2350 

ACTIVE DELAY LINES 
5 Taps 
Specifications: 

• NQ. Taps: 5 equally spaced taps. 
• Tot,a. delay tolerance: 5% or 2 NS whichever is greater. 
• Risit-time: 8 NS typo 
• Tenlp .. erature coefficient: 300 PPMrC. 
• Temperature range: O°C to + 70°C. 
• Supply voltage: 5 Vdc ± 5%. 

DELAY LINES 

(H-CMOS) 

• Logic 1 output: 4.5V. 
• Lagle 0 output: 0.1 V. 
• Input current: 1 I'a max. 
• Supply current: 

ICCH = 5 MA 
Iccl = 20l'a 

• Logic 1 Input: 3.2V • Fan-out: 10 LSTTL loads min. 
• Logic ~ input: .9V. 

Series DDU-4~, Tap # 1 2 3 4 5 
DDU-66C, SMP-99C Pin # 12 4 10 6 8 

\ 14 r---
V CC\, ° I 0 

I 

IN 

---r---R 

GCH:-4-------'------' I L __________ -l 

Series DDU-8C 
Tap # 1 2 3 4 

Pin # 7 2 6 3 

" 

8 \ I 
Vee O"'--~''''''I-kK 

IN C>----C:>----' 

4 
G 

Series DDU-222C 

1 I 
Vee O--;I-JC 

Tap # 1 2 3 4 

Pm # 3 4 5 6 

IN C>----C:>----' 

5 

I 
G U--"""7'-----_---_--l--_---_~ J 

Part Numbers 

DDU-8C-SOSO DDU-4C-S050 DDU-66C-50 SMD-99C-SOSO 
DDU-8C-S060 DDU-4C-S060 DDU-66C-60 SMD-99C-S060 
DDU-8C-S075 DDU-4C-5075 DDU-66C-75 SMD-99C-S075 
DDU-8C-S100 DDU-4C-S100 DDU-66C-100 SMD-99C-5100 

DDU-8C-S125 DDU-4C-S12S DDU-66C-12S SMD-99C-5125 
DDU-8C-5150 DDU-4C-5150 DDU-66C-150 SMD-99C-5150 
DDU-8C-5175 DDU-4C-517S DDU-66C-175 SMD-99C-S175 
DDU-8C-5200 DDU-4C-5200 DDU-66C-200 SMD-99C-5200 
DDU-8C-5250 DDU-4C-5250 DDU-66C-250 SMD-99C-5250 

Total 
Delay 
(NS) 

DDU-222C-SO SO 
DDU-222C-60 60 
DDU-222C-75 7S 
DDU-222C-100 100 

DDU-222C-125 125 
DDU-222C-1S0 lS0 
DDU-222C-175 175 
DDU-222C-200 200 
DDU-222C-250 2S0 

2350 
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2350 

PASSIVE DELAY LINES 
Series 1505 

Specifications: 

• 5 Equal taps 
• Meets or exceeds: MIL-O-23859C 
• Operating temperature range: -55-C to + 125-C 
• Storage temperature range: -55-C to + 125-C 
• Temperature coefficient: 100 PPMrC 
• Dielectric breakdown: 50 Vdc. 
• Epoxy encapsulated 
• Maximum distortion @ output: 10% 

Total Delay Imp. 
Part No. (NS) n 

1505-A 5 50 
1505-lOA 10 50 
1505-20A 20 50 
1505-30A 30 50 
1505-40A 40 50 
1505·50A 50 50 
1505-60A 60 50 
1505-70A 70 50 
1505-80A 80 50 
1505-90A 90 50 
1505-100A 100 50 

1505-58 5 100 
1505-108 10 100 
1505-208 20 100 
1505-30B 30 100 
1505-408 40 100 
1505-508 50 100 
1505-60B 60 100 
1505-758 75 100 
1505-100B 100 100 

1505-30C 30 200 
1505-50C 50 200 
1505-60C 60 200 
1505-100C 100 200 

1505-50G 50 500 
1505-100G 100 500 
1505-200G 200 500 
1505-300G 300 500 

IN 

GNO oT T TTl r 
Series 1513 

Specifications: 

• Meets or exceeds: MtL-O-23859C. 
• Operating temperature: -55 C to + 125 C. 
• Storage temperature: -55 C to + 125 C. 
• Temperature coefficient: 100 PPM! C. 
• Dielectric breakdown: 50 Vdc. 
• Epoxy encapsulated. 
• Distortion @ output: 10% max. 
• Rise-time: 1 NS or 20% of TD 

(whichever is greater), 
• Delay tolerance: 5% or 1 NS 

whichever is greater. 

Delay Imp. 
Part No. (NS) n 

1513-2.5A 2.5 50 
1513-5A 5 50 
1513-10A 10 50 
1513-15A 15 50 
1513-20A 20 50 
1513-25A 25 50 
1513-30A 30 50 
1513-40A 40 50 
1513-50A 50 50 
1513-60A 60 50 
1513-70A 70 50 
1513-80A 90 50 
1513-90A 90 50 
1513-100A 100 50 

Part No. 

1513-3.5Y 
1513-7.5Y 
1513-15Y 
1513-22.5Y 
1513-30Y 
1513-37.5Y 
1513-45Y 
1513-60Y 
1513-75Y 
1513-90Y 
1513-105Y 
1513-120Y 
1513-135Y 
1513-150Y 

OUT 

Delay 
(NS) 

3.5 
7.5 

15 
22.5 
30 
37.5 
45 
60 
75 
90 

105 
120 
135 
150 

DELAY LINES 2350 

(SIp· TYPE) 
Series 1507 

Specifications: 

• 10 Equal taps 
• Meets or exceeds: MIL-O-23859C 
• Operating temperature range: -55-C to +125-C 
• Storage temperature range: -55-C to + 125-C 
• Temperature coefficient: 100 PPMrC 
• Dielectric breakdown: 50 Vdc 
• Epoxy encapsulated 
• Maximum distortion @ output: 10% 

Total Delay Imp. 
Part No. (NS) n 

1507-20A 20 50 
1507-40A 40 50 
1507·50A 50 50 
1507-100A 100 50 
1507-150A 150 50 
1507-200A 200 50 

1507-208 20 100 
1507-508 50 100 
1507-1008 100 100 
1507-200B 200 100 
1507-250B 250 100 

1507-20C 20 200 
1507-50C 50 200 
1507-100C 100 200 
1507-200C 200 200 

1507-50G 50 500 
1507-1 DOG 100 500 
1507-200G 200 500 
1507-300G 300 500 
1507-500G 500 500 

G oo---LI_1L-.-IL-..L...-I --,--I ---1-I --,--1 ---LI----lI_I'----'--1 0 G 

Imp. Delay Imp. 
n Part No. (NS) n 

75 1513-58 5 100 
75 1513-108 10 100 
75 1513-206 20 100 
75 1513-308 30 100 
75 1513-408 40 tOO 
75 1513-508 50 100 
75 1513-608 60 100 
75 1513-808 80 100 
75 1513-1008 100 100 
75 1513-1206 120 100 
75 1513-1408 140 100 
75 1513-1508 150 100 
75 
75 
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2350 

DIP·TAPPED DELAY UNES 

SERIES 2214 
20 Taps 

Specifications 
• 20 Equally spaced taps. 
• Td/Tr = 10/1 . 
• Delay tolerance: ± 5% or 1 NS whichever is greater. 
• Tap tolerance: ± 5% or 1 NS whichever is greater. 
• Temperature coefficient: 100 PPMrC. 
• Temperature range: -55°C to +125°C. 
• Dielectric breakdown: 50 Vdc. 
• Meets or exceeds MIL-D-23859C. 
• Epoxy encapsulated. 

~~N 

g=: 
-< "'co 

C; 
::: 

C;; 

"'-'" "'::: 

~V~·015TYP ~ 

~co 
~ 

~ 100 TYP. ~ ... --

-0 c: t:l .:;j 

Imp. Tolal Tap Rdc Part Ho. (n) Oelay Increment (n) (NS) (NS) 

2214·50A 50 50 2.5 3.2 
2214·60A 50 60 3.0 3.6 
2214·80A 50 80 4.0 5.0 
2214·100A 50 100 5.0 6.0 
2214·150A 50 150 7.5 6.0 

2214·200A 50 200 10.0 7.0 
2214·508 100 50 2.5 6.0 
2214·608 100 60 3.0 6.0 
2214·808 100 80 4.0 6.5 
2214·1008 100 100 5.0 7.0 

2214·1508 100 150 7.5 8.0 
2214-2008 100 200 10.0 8.5 
2214-3008 100 300 15.0 11.0 
2214-4008 100 400 20.0 12.0 
2214-40C 200 40 2.0 7.0 

2214·80C 200 80 4.0 8.0 
2214·120C 200 120 6.0 10.0 
2214·200C 200 200 10.0 13.0 
2214-300C 200 300 15.0 12.0 
2214·400C 200 400 20.0 15.0 

2214·500C 200 500 25.0 17.0 
2214-600C 200 600 30.0 23.0 
2214·800C 200 800 40.0 38.0 
2214·500 250 50 2.5 70 
2214-1000 250 100 5.0 10.0 

2214-1500 250 150 7.5 12.0 
2214·2000 250 200 10.0 22.0 
2214·2500 250 250 12.5 21.0 
2214·3000 250 300 15.0 23.0 
2214·4000 250 400 20.0 26.0 

2214·5000 250 500 25.0 30.0 
2214·6000 250 600 30.0 37.0 
2214-8000 250 800 40.0 41.0 
2214-100QO 250 1000 50.0 47.0 
2214-200G 500 200 10.0 20.0 

2214·300G 500 300 15.0 37.0 
2214'400G 500 400 20.0 40.0 
2214-500G 500 500 25.0 45.0 
2214-600G 500 600 30.0 52.0 
2214-800G 500 800 40.0 80.0 

2214-1000G 500 1000 50.0 100.0 
2214·1200G 500 1200 60.0 110.0 
2214-1500G 500 1500 75.0 130.0 
2214·2000G 500 2000 100.0 156.0 

DELAY LINES 2350 

CONTINUOUSLY VARIABLE DELAY UNES 

SERIES 1503 
Specifications 
• Continuously variable delay. 
• Multi-turn adjusting screw 

(40 turns appro x.). 

• Temperature coefficient: 
100 PPMrC. 

• Rise-time: 20% of time delay. 
• Flat leads (.020 x .010). 
• Withstanding voltage: 50 Vdc. 
• Resolution: .12 NS approx. 

f.----131 0-------1 kR _L T 

.~o~ 
150-1... - I .000 -----i 

'1°1 
30 ~ T' -.500 .300 

._ . ...L L. . ...:0 2:..-__ .......;4_o..J .LL. __ 

"Goo 
Part Td Imp. Rdc Part 
No. (NS) (n) (n) No. 

1503-15A 15 50 .7 1503-1008 
1503·25A 25 50 .8 1503·1208 
1503-30A 30 50 1.0 1503-1608 
1503·40A 40 50 1.5 1503-2008 
1503·50A 50 50 1.7 1503-30C 

1503·60A 60 50 2.0 1503-60C 
1503·80A 80 50 3.0 1503-100C 
1503·100A 100 50 3.5 1503·200 
1503·158 15 100 1.0 1503·20E 
1503·308 30 100 2.0 1503-30F 

1503·508 50 100 3.0 lS03-2SG 
1503-608 60 100 4.0 1503·40H 
1503-808 80 100 5.0 

SERIES 1509 
Specifications 
• Low cost unit. 
• Fits standard DIP sockets. 
• Continuously variable. 

Td Imp. Rdc 
(NS) (n) (n) 

100 100 6.0 
120 100 8.0 
160 100 10.0 
200 100 14.0 
30 200 4.0 

60 200 8.0 
100 200 14.0 
20 250 5.0 
20 300 5.0 
30 350 8.0 

25 400 8.0 
40 500 12.0 

• 20 Turns approx. 
• Temperature coefficient -• Resolution - .15 NS. 

• Withstanding voltage - 200 PPM/oC. 

100 Vdc. • Flat leads (.020 x .010). 

~T\9 , 
riO' '0 C' r"9 .300 .460 ~ 
...L. 01 30........L.l T 

I I ~ .l:--@ 
~~~ 7 

Part Td Impedance TR Rdc 
No. (NS) (n) (NS) (n) 

1509-058 5 100 3 .4 
1509·20C 20 200 8 1.0 
1509·30F 30 400 10 7.0 
1509·40H 40 500 T5 13.0 

DATA DELAY DEVICES Inc .• 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201) 773-2299 • TWX 710-989-7008 
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DIP-TAPPED DELAY LINES 
SERIES 1517 SERIES 1519 
5 Taps 10 Taps 

Specifications , 

• Delay accuracy: ± 5% Specifications 
(others on request). • Delay Accuracy: ± 5% 

• No. taps: 5 Equally spaced taps. (others on request) 

• Taps accuracy: ± 5% of tap delay. • No. taps: 10 Equally spaced taps. 
• Impedance tolerance: ± 1 O%.(others on request). • Taps accuracy: ± 5% of tap delay. 

• Rise-Time: 30% of time delay. • Impedance tolerance: ± 10% (others on request). 

• Withstanding voltage: 50 Vdc. Min. • Rise-Time: 20% of time delay. 

• Temperature coefficient: 100 PPMrC. • Withstanding voltage: 50 Vdc. Min. 
• Environment: Meets or exceeds MIL-D-23859C. • l"emperature coefficient: 100 PPMrC. 

• Environment: Meets or exceeds MIL-D-23859C. 

87654321 

7 6 5 4 3 2 1 
I ::::::::J LEAD Material: 

I :::::::°1 Le~d Material: 

Nickel·iron alloy 42 

9 10 11 12 13 14 15 16 TIN PLATE 
Nlckel·iron alloy 42 ~.900 MAX.-----.j fM2:~j 

I 8 9 10 11 12 13 14 I TIN PLATE ftNJ·,,, ~--.7BO MAX.--------.I I- .280 FIfd'" MAX.-""'1 .~ TYP. .:i. 

'I-'---~ .280 
01~ ;+- ~ ~ .070 

.010 

~I~t." 
'.002 , 

TYP. r- .700.±;010 :'j MAX ~::~5~ 7 Equal spaces 

. TYP. + 002 each.100±.010 

.018 ..I l..- ~ .070 I Non-Accumulative 
15 2 14 3 13 4 12 5 11 TYP., .600 ! .010 __ ' MAX. ~ /00 _ 

~ 6 equal spaces, .• 005 
each .loo.!.010. 
Non-Cumulative ,~ h. om 

13 3 11 5 

~ 
_ (GRD) 

." h. ,~ 
Total Imp. Rdc. Total Imp. Rdc. Part No. Delay Part No. Delay 

_ (GRO) (NS) (n) (n) (NS) (n) (f! ) 

TAPS . CONNECTION 1519-20A 20 50 1.0 1519-2000 200 250 10.0 
1519-25A 25 50 1.0 1519-2250 225 250 11.0 
1519·30A 30 50 1.2 1519-3000 300 250 17.0 
1519-40A 40 50 1.5 1519-3750 375 250 20.0 

Total Imp. Rdc. Total Imp. Rdc. 
1519-45A 45 50 1.5 1519-5000 500 250 24.0 

Part No. Delay Part No. Delay 
(NS) (n) (n) (NS) (f! ) (H) 1519-50A 50 50 1.5 1519-30E 30 300 5.0 

1519-60A 60 50 1.5 1519-60E 50 300 6.0 
1517-10A 10 50 0.6 1517-150D 150 250 B.5 1519-75A 75 50 1.B 1519-90E 90 300 7.0 
1517-15A 15 50 0.6 1517-15E 15 300 2.5 1519-100A 100 50 2.0 1519-120E 120 300 B.O 
1517-20A 20 50 OJ 1517-30E 30 300 3.0 1519-108 10 100 1.0 1519-150E 150 300 9.0 
1517-30A 30 50 0.7 1517-50E 50 300 4.0 

1519-208 20 100 1.5 1519-1BOE lBO 300 11.0 
1517-40A 40 50 0.9 1517-60E 60 300 4.0 1519-308 30 100 1.5 1519-240E 240 300 16.0 
1517-58 5 100 0.5 1517-75E 75 300 4.5 1519-408 40 100 1.B 1519-270E 270 300 lB.O 
1517-108 10 100 0.7 1517-90E 90 300 5.5 1519-508 50 100 2.0 1519-360E 360 300 21.0 
1517-158 15 100 OJ 1517-120E 120 300 B.O 1519-608 60 100 3.0 1519-450E 450 300 25.0 

1517-208 20 100 0.9 1517-130E 130 300 9.0 1519-B08 BO 100 3.5 1519-600E 600 300 40.0 
1517-258 25 100 1.0 1517-1BOE lBO 300 11.0 1519-908 90 100 3.5 1519-40F 40 400 B.5 
1517-308 30 100 1.5 1517-220E 220 300 13.0 1519-1008 100 100 4.0 1519-BOF BO 400 9.0 
1517-408 40 100 1.8 1517-20F 20 400 4.5 1519-1208 120 100 4.0 1519-120F 120 400 9.0 

1519-1508 150 100 5.0 1519-150F 160 400 16.0 
1517-508 50 100 2.0 1517-40F 40 400 5.0 
1517-608 60 100 2.0 1517-60F 60 400 5.0 1519-2008 200 100 6.0 1519-200F 200 400 lB.O 
1517-758 75 100 2.5 1517-BOF 80 400 8.0 1519-2508 250 100 7.0 1519-240F 240 400 20.0 
1517-10C 10 200 1.5 1517-100F 100 400 9.0 1519-20C 20 200 3.0 1519-320F 320 400 26.0 

1519-40C 40 200 4.0 1519-360F 360 400 2B.0 
1517-20C 20 200 2.0 1517-120F 120 400 10.0 1519-60C 60 200 4.5 1519-4BOF 4BO 400 3B.0 
1517-30C 30 200 2.5 1517-160F 160 400 13.0 
1517-40C 40 200 3.0 1517-1BOF lBO 400 14.0 1519-BOC BO 200 5.5 1519-600F 600 400 45.0 
1517-50C 50 200 3.0 1517-240F 240 400 19.0 1519-100C 100 200 6.0 1519-BOOF BOO 400 40.0 

1519-120C 120 200 6.5 1519-50G 50 500 6.0 
1517-60C 60 200 3.5 1517-300F 300 400 23.0 1519-160C 160 200 7.0 1519-100G 100 500 10.0 
1517-BOC BO 200 3.5 1517-25G 25 500 3.0 1519-1BOC lBO 200 8.5 1519-150G 150 500 16.0 
1517-90C 90 200 5.0 1517-50G 50 500 5.0 
1517-120C 120 200 5.0 1517-75G 75 500 B.O 1519-200C 200 200 9.0 1519-200G 200 500 30.0 

1519-240C 240 200 9.5 1519-250G 250 500 lB.O 
1517-.150C 150 200 B.O 1517-100G 100 500 15.0 1519-300C 300 200 16.0 1519-300G 300 500 26.0 
1517-250 25 250 2.5 1517-125G 125 500 9.0 1519-400C 400 200 16.0 1519-400G 400 500 420 
1517-370 37 250 3.0 1517-150G 150 500 13.0 1519-500 50 250 5.5 1519-450G 450 500 45.0 
1517-500 50 250 3.5 1517-200G 200 500 21.0 

1519-75D 75 250 6.0 1519-500G 500 500 55.0 
1517-600 60 250 4.0 1517-225G 225 500 23.0 1519-1000 100 250 7.0 1519-600G 600 500 58.0 
1517-750 75 250 

I 
4.0 1517-300G 300 500 29.0 1519-1250 125 250 B.O 1m:ig~gG 750 500 50.0 

1517-1000 100 250 5.0 1519·1500 150 250 B.5 1000 500 65.0 

DATA DELAY DEVICES Inc .• 3 Mt. Prospect Avenue, Clifton, New Jersey 07013 • (201) 773-2299 • TWX 710-989-7008 
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HEARST ENGINEERING SOFTWARE 

ICMASD •.. IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Master The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can odd ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the .1988 Alternate Source Directory for your At Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBoselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your At Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



2350 DELAY LINES 

~ELT~ 
DELAY LINES 
FEATURES 
• Passive and active types available 
• Precise delay time and impedance 
• Very competitive price due to 

automated production 

GENERAL SPECIFICATIONS 
Pulse Distortion: PR1 < 0.75V; PR2 > 2.40V 

(Pr = Pulse Ripple Amplitude) 
Temperature Coefficient: ±100 ppm/oC max. 
Insulation Resistance: 100 Mn min. (50 VDC) 
Peak Pulse Voltage: 50V 
Operating Temperature: 0° to + 70°C 
Storage Temperature: -50° to +125°C 
Termination Resistance: 1/16W ±5% 

MAJOR TYPES 
Series 

Pkg 
Taps 1 
Pins 3 

DS 
SIP 
5 
7 

DD 
DIP 

10 10 
14 14 

Termination (R 11IR2) - Zo 
Resistance - - -
·DelayTime 1-10 5-80 10-120 

;{nsec±5%) 
(Impedance) '100-200 
ohm +10% 

HIGH SPEED PULSE TRANSFORMERS 
FEATURES 
• Excellent transmission performance 
• Fast rise time 
• High ET constant and dielectric strength 
• Wide selection of mechanical constructions 

include round pin, DIP and surface mount types 
• "Multiple" types combine several transformers 

in a compact package for cost savings and size 
reduction 

GENERAL SPECIFICATIONS 
Operating Temperature: 0° to + 70°C 
Storage Temperature: -40° to +100°C 
Insulation Resistance: 100 Mn min. (100 VDC) 
Withstand Voltage: 300 VDC min. 
Temperature Coefficient: ±100 ppm/oC max. 
Maximum Rated Current: 50 mA 
Hipot Rating (minimum): 500 VDC (single types) 

200 VDC (multiple types) 

ALSO AVAILABLE! 
• RF PULSE TRANSFORMERS 
• COUPLING PULSE TRANSFORMERS 

RL = Zo 
10-500 

50-350 

2350 

DT 
Active DIP 

3 5 10 
16 5 14 

R, = Zo 
-

25-500 25-250 

-

--~------------------~ELT~-
USA: 
DELTA PRODUCTS CORP. 
3823 SPINNAKER COURT 
FREMONT, CA 94538 
TELEPHONE: (415) 770-0660 
TELEX: 4992342 DELTAITTHY 
TELEFAX: (415) 770-0122 

EEM 1988 

EUROPE: 
DELTA ELECTRONIC AG 
HARDSTRASSE 72 
5430 WETTINGEN, SWITZERLAND 
TELEPHONE: (56) 275800 
TELEX: 58068A ELBA CH 
TELEFAX: (56) 271924 

For manufacturers' sales offices, see yellow pages 

FAR EAST: 
DELTA ELECTRONIC IND. CO., LTD. 
9TH FL., ASIA ENTERPRISE CENTER 
NO. 602, MIN CHUAN E. RD. 
TAIPEI, TAIWAN, R.O.C. 
TELEPHONE: (2) 7164822 
TELEX: 26524 DEL TATRO 
TELEFAX: (2) 7169764 

A·1551 
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ELMEC PROGRAMMABLE DELAY LINES 
PDF TYPE 5-BIT SUPER ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINE 
(Faster than Ultra High-Speed) 

PDF type is a sophisticated, super ultra high-speed programmable delay line combined with Eel 1 OOK series and super 
ultra high-speed logical elements. It has a built-in address timing circuit so that it can be used on a "timing on the fly" (real 
time delay setting) basis. 

SPECIFICATION (PDF 5002) 
• Guaranteed frequency 

for step accuracy: 
• Step accuracy: 
• Number of steps: 
• Input pulse width: 
• Temperature coefficient: 
• Supply voltage: 

166.6MHz max. 
62.5ps ±1/2 lSB 
32 steps (5 bit) 

2nsmin. 
within ±1 00 ppmrc 

-5V±5% 
-2V±5% 

logic 1: ECl (H), logic 0: ECl (l) lEVEL 
Addre •• 

Step Do D, Dz Da D. Delay Time 

0 0 0 0 0 0 Ops 
1 1 0 0 0 0 62.5ps 
2 0 1 0 0 0 125.0ps 

3 1 1 0 0 0 187.5ps 
4 0 0 1 0 0 250.0ps 

5 1 0 1 0 0 312.5ps 
6 0 1 1 0 0 375.0ps 

J J J 
29 1 0 1 1 1 1812.5ps 
30 0 1 1 1 1 1875.0ps 
31 1 1 1 1 1 1937.5ps 

• Power consumption: -5V: 200mA typical 
-2V: 225mA typical 

• Residual delay time: 7ns typical 
• Operating temperature range: -10°C to + 70°C 
• Storage temperature range: -40°C to + 120°C 

OUTER DIMENSIONS AND PIN ARRANGEMENT 
Unlt:lnch 

j 

~ !~'8J.:,nnT,J ~ 
t "0-00' --- -

POE TYPE a-BIT ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
POE types are ultra high-speed, programmable delay lines wherein ElMEC's ultra high-speed delay lines (Tr < 500 ps) 
and ElC 1 OOK series are combined. 
A combination of ElC 100K's ultra high-speed performance, ElMEC's high-resolution delay lines and attached high
precision adjustment system provide higher precision to any variable step. 

Also, radiating system is well designed so that high reliability is assured. 
COMMON SPECIFICATIONS • Power consumption: -2V: 90 mA typical 

.• Guaranteed frequency 
for Step accuracy: 

• Number of steps: 
• VEE voltage: 
• Residual delay time: 
• Output rise time: 

SPECIFICATIONS 

100 MHz 
64 steps 

-5V standard 
6ns±1ns 

ECl 1 OOK compatible 

-5V: 1 70 mA typical 
• Delay time temperature coefficient: ±100ppmrC 
• Operating temperature range: -10°C to +60°C 
• Storage temperature range: -40°C to +120°C 

OUTER DIMENSIONS 
AND PIN ARRANGEMENT Unit: Inch 

N 

logiC 1: ECl (H) level, logic 0: ECl (l) level 
F---~-===-=-=~-g 

... 
1;; 

Addres. Part Number 
Step Do D, Dz D. D. D. PDE6050 PDE61 00 PDE6125 PDE6500 

0 0 0 0 0 0 0 O(PS) O(PS) O(PS) O(ns) 
1 1 0 0 0 0 0 50 100 125 0.5 
2 0 1 0 0 0 0 100 200 250 1.0 
3 1 1 0 0 0 0 150 300 375 1.5 
4 0 0 1 0 0 0 200 400 500 2.0 
5 1 0 1 0 0 0 250 500 625 2.5 
6 0 1 1 0 0 0 300 600 750 3.0 
7 1 1 1 0 0 0 350 700 875 3.5 

J J f f J 
61 1 0 1 1 1 1 3050 6100 7625 30.5 
62 0 1 1 1 1 1 3100 6200 '7750 31.0 
63 1 1 1 1 1 1 315o±5% 6300±5% 7875±5% 31.5±5% 

Step Accuracy: 50PS 1 OOPS 125PS 500PS 
±v. LSB up to 100 MHz. ±25PS ±50PS ±62.5PS ±250PS 

'Higher frequency is available at wider range of accuraey. For reference: ±1 LSB at 150 MHz: 

ElMEC TECHNOLOGY OF AMERICA, INC. 1225 Ridgecrest St., 
Monterey Park, CA 91754 

A·1552 For manufacturers' sales offices, see yellow pages 

:g 

N 

1H=="'1Tr='Flf'Dr=="'~-! 
a 

Phone: (213) 265-1861 
Telefax: (21 3) 265-1908 

EEM 1988 
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ELMEC VARIABLE DELAY LINES 
aDG TYPE VOLTAGE CONTROL VARIABLE DELAY LINE 

QDG type is an ultra-high-speed variable delay line wherein varister-capped diodes and ECl 1 OKH series are combined 
and the delay time is changed by changing the DC voltage. It has extensive and universal applications and can be easily 
incorporated into self-control systems. Also, combined with DAC (D/A converter), it can be used as a programmable 
delay line. 

SPECIFICATION 

• Variable range of analog voltage: 
OV (delay time max.) to -1 OV (delay time min.) 

• Rise time, Fall time: 

• VEE voltage: 

ECl 10KH compatible 

-5V standard 

• Delay time change by temperature rise: 
less than 5ps/"C (25°C to 45°C) 

• Operating temperature -10°C to +60°C 

• Storage temperature -40° to +120°C 

• Power consumption: -2V: 65mA typical 
-5V: 20mA typical 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT Unit:inch 

Part 
Number 

QDG 0501 
QDG 1001 
QDG 2001 
QDG 3001 
QDG 4001 

+15V: 5mA typical 
-15V: 1 OmA typical 

CHARACTERISTIC LISTS 
Time Pulse Residual Guaranteed 
Delay Width Time Frequency for 
Min. Min. Delay Time Delay 

0-0.5ns 2.0ns 3.4ns 1 KHz-200MHz 
0-1.0ns 2.0ns 3.7ns 1 KHz-200MHz 
0-2.0ns 2.0ns 5.5ns 1 KHz-120MHz 
0-3.0ns 3.0ns 6.5ns 1 KHz-1 OOMHz 
0-4.0ns 3.0ns 7.5ns 1 KHz- 70MHz 

VDJ 1010 ULTRA HIGH-SPEED VARIABLE DELAY LINE 

1·2152*0·012 

0·-' to· 08 

VDJ type (VDJ 1010) is an ultra-high-speed delay line which can be fully matched to ultra-high-speed logical elements 
such as ECl 1 OOK series. It provides an extensive range of applications including analog signal circuits. 
Also, it is compact and sealed and easy to wash. 

SPECIFICATION 

• Dealy time range: 

• Rise time (20% - 80%): 

• Increment resolution: 

• Number of steps: 

0-1 ns±10% 

300ps max. 
(at the max delay time point) 

33ps 

30 settings 

• Residual delay time: 150ps max. 
(at the min. point within the variable range) 

• Band width (-3dB): 1GHz min. 

• Input impedance: 500hms±10% 

• Output impedance 100 ohms ±1 0% 

• DC max. voltage: 2.5V max. 

• Distortion less than ± 1 0% 

• Temperature coefficient: Within ±1 OOppm/"C 

• Switching life expectancy: 
less than 100 cycles 

(one cycle is defined as the movement 
of the knob from one end to the other) 

• Operating temperature range: 
-10°C to +80°C 

• Storage temperature range: 
-40°C to + 120°C 

OUTER DIMENSION AND 
PIN ARRANGEMENT Unit:inch 

ELMEC TECHNOLOGY OF AMERICA, INC. 1225 Ridgecrest St., 
Monterey Park, CA 91754 

Phone: (213) 265-1861 
Telefax: (213) 265-1908 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1553 
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IELMEC PROGRAMMABLE DELAY LINES 

PDH TYPE 6-BIT ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 

PDH (6-bit) types are ultra high-speed programmable delaylines wherein ElMEC's ultra 
high-speed delay lines and ECl1 OKH series are combined. 

COMMON SPECIFICATIONS 
• Guaranteed frequency for Step accuracy: 80 MHz 

64 steps 
-5V standard 

7 ns Max. 

• No of steps: 
• VEE voltage: 
• Residual delay time: 

• Output rise time: ECl 10KH compatible 

• Power consumption: 
-2V 
-5V 

• Delay time temperature coefficient: 
• Operating temperature range: 
• Storage temperature range: 

90 rnA typical 
120 rnA typical 
±100 ppm/DC 
-10°C to 60°C 

-40°C to 120°C 

SPECIFICATIONS 
LOGIC 1: ECl (H) level, lOGIC 0: ECl (ll level 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 

Address 

Slep 0, 0, 0, 0, 0, 

0 0 0 0 0 0 

1 1 0 0 0 0 

2 0 1 0 0 0 

3 1 1 0 0 0 

4 0 0 1 0 0 

5 1 0 1 0 0 

6 0 1 1 0 0 

7 1 1 1 0 0 

. 
61 1 0 1 1 1 

62 0 1 1 1 1 

0, PDH6050 

0 o (PS) 

0 50 

0 100 

0 150 

0 200 

0 250 

0 300 

0 350 

J 
1 3050 

1 3100 

Part Number 

PDH61DD PDH6125 

o (PS) o (PS) 

100 125 

200 250 

300 375 

400 500 

500 625 

600 750 

700 875 

J S 
6100 7625 

6200 7750 

PDH6500 

o (ns) 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

3.5 

J 
30.5 

31.0 

Unit: mm (inch) 

(1.94Uo.QI2) 
49.5 ± 0.3 

63 1 1 1 1 1 1 

Step Accuracy: 

3150 ±5% 6300 ±5% 

50 PS 100 PS 

7875 ±5% 

125 PS 

31.5 ±5% 

0.5 ns 

3231 30 272/i}(, 21 20 
OSJ~~~WllIm:!ll 

±112 lSB up to 80 MHz. ±25 PS ±50 PS ±62.5 PS ±0.25 ns 

" Higher frequency is available at wider range of accuracy. For reference: ±1 lSB at 150 MHz. 

PDH TYPE-4-BIT ULTRA HIGH-SPEED PROGRAMMABLE DELAY LINES 
PDH (4-bit) types are ultra high-speed programmable delay lines wherein ElMEC's ultra 
high-speed delay lines and ECl 10KH series are combined. 

COMMON SPECIFICATIONS 
• Guaranteed frequency for Step accuracy: 80 MHz 

16 steps 
-5V standard 

• No of steps: 
• VEE voltage: 

• Residual delay time: 4.5 ns Max. 

• Output rise time: ECl 10KH compatible 

• Power consumption: 
-2V 
-5V 

• Delay time temperature coefficient: 
• Operating temperature range: 
• Storage temperature range: 

40 rnA typical 
85 rnA typical 

±100 ppm/DC 
-10°C to 60°C 

-40°C to 120°C 

SPECIFICATIONS 
lOG IC 1· ECl (H) level lOG IC O· ECl (l) level 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 

Address Pari Number 

Slep 0, 0, 0, 0, PDH4050 PDH4100 PDH4125 PDH4500 PDH4102 

0 0 0 0 0 o (PS) o (PS) o (PS) () (ns) o (ns) 

1 1 0 0 0 50 100 125 0.5 1 

2 0 1 0 0 100 200 250 1.0 2 

3 1 1 0 0 150 300 375 1.5 3 

4 0 0 1 0 200 400 500 2.0 4 

5 1 0 1 0 250 500 625 2.5 5 

f S J S S 
13 1 0 1 1 650 1300 1625 6.5 13 

14 0 1 1 1 700 1400 1750 7.0 14 

15 1 1 1 1 750±5% 1500 ±5% 1875 ±5% 7.5 ±5% 15 ±5% 

Step accuracy 50 PS 100 PS 125 PS 0.5 ns 1 ns 
±Y2 lSB up to 80 MHz ±25PS ±50 PS ±62.5 PS ±O.25 ns ±0.5 ns 

"Higher frequency is available al wider range of accuracy. For reference: ±1 LSB al150 MHz. 

ELMEC TECHNOLOGY OF AMERICA, INC. 1225 Ridgecrest St., 
Monterey Park, CA 91754 

A·1554 For manufacturers' sales offices, see yellow pages 

Unit: mm (inch) 
I ;;t 

~ 

1 ~ 
1,'lSI$. 1 

Phone: (213) 265-1861 
Telefax: (213) 265-1908 

EEM 1988 
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IELMEC VARIABLE DELAY LINES 

VDK TYPE ULTRA HIGH SPEED VARIABLE DELAY LINES 

VDK type is designed to be used with high-speed logical 
elemental devices such as ECl 100K series, CMl or more. 
VDK type is suitable for analog circuits also. 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 
Unit: mm (inch) 
Tolerance: :±:0.5 (0.02) 

• Standard 16-pin DIP equivalent package no a 11 ustlna to K b( d' oll 
e • 40 settings in equal delay increment 

• Simple, quick time delay adjustments .L!. 1?J 
~:::l 

• Band Width (-3dB): 
• Residual Time Delay: 

• Distortion of waveform: 
Over-shoot!pre-shoot: 

• D.C. Maximum Voltage: 
• Switching life Expectancy: 

• Temperature Coefficient: 
• Operating Temperature: 
• Storage Temperature: 

800 MHz Min. 
220 ps Max. at the minimum point 
within the variable range. 

under :±:20% 
D.C. 2.5V Max. 

less than 100 cycles (one cycle 
is defined as the movement of 
the knob from one end to the 
other). 

within :±:100 ppm/DC 
-10°C to +80°C 

-40°C to +120°C 

~irectio~ 
I 

ark (~~~~o.oO'1 

IN PUT GNO --, r--r ;.,. 
f~-· 31 
~~'-GNO OUT PUT 

Time Delay Increment Rise Time Input Output 
Part ns +20% Resolution (20-80%) Impedance Impedance 

Number -0% ps ps Max. Q±10% D ±10% 

VDK 0510 0-0.5 ns 12.5 ps 300 ps SOD 100D 

VDK 2010 0- 2 ns 50 ps 300 ps SOD 1000 

VDK 0515 0-0.5 ns 12.5 p. 300 ps 7SD 150D 

VDK 2015 0- 2 ns 50 ps 300 ps 75D IS0D 

VDS TYPE VERY HIGH-SPEED VARIABLE DELAY LINES 
VDS Type is designed to be used with high-speed logical elemental devices such as ECl 
10KH, 10K series, TTL Fast Series or more. VDS type is suitable for analog circuits also. 

• Standard 16-pin DIP equivalent package • Switching Life Expectancy: 
*Outer Dimension and PIN arrangement is same as VDK type. 

• 40 delay increment settings with 20 delay line sections 
• Simple, quick time delay adjustments. 
• Rise Time: (2)* 20%-SO%, (3)* 10%-90% • Temperature Coefficient: 
• Residual Time Delay: 450 ps Max. at the minimum point 

within the variable range. • Operating Temperature: • Distortion of waveform: 
Over-shoot! pre-shoot: under :±:20% • Storage Temperature: 

*(1) Increment In·put Output D.C. 
Time Delay Resolution PS Imped- Imped- Max. 

Part· ns±20% Rise Time ance ance Voltage 
Number -0% 1.75% 3.25% ns Max. D±10% D ±10% V Max. 

VDS 5010 0- 5 ns BB ps 163 ps (2)' O.B ns SOD 1 DOll 2.5V 

VDS 1110 0-10 ns 175 ps 325 ps (2)' 1.3 ns SOD 1 DOll 2.SV 

VDS 2110 0-20 ns 350 ps 650 ps (2)' 2.3 ns SOD 1 DOll 2.5V 

VDS 5020 0- 5 ns BB ps 163 ps (3)' 2.0 ns 1000 2001l 4.5V 

VDS 1120 0-10 ns 175 ps 325 ps (3)' 2.5 ns 1000 2001l 4.5V 

VDS 2120 0-20 ns 350 ps 650 ps (3)' 3.5 ns 100D 2001l 4.5V 

'(1) VDS has alternate Increments of 1.75% and 3.25%. 

ELMEC TECHNOLOGY OF AMERICA, INC. 1225 Ridgecrest St., 
Monterey Park, CA 91754 
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availabl 

DImensions with plaslic cap 

~.~ 

o !l19)· \""' rl 
. A J:.lMAJ 

Logic 
Family 

Preferred 

ECl lOOK 

ECl lOOK 

CMl 

CMl 

less than 100 cycles (one cycle 
is defined as the movement of 
the knob from one end to the 
other). 

Within ± ppm/DC, VDS2110, and 
VDS2120 is -400 ±200 ppm/DC 

-10°C to +SO°C 

-40°C to +120°C 

Logic 
Family 

Preferred 

ECL10KH 

ECll0KH 

ECll0K 

TTL FAST 

TTL FAST 

TTL FAST 

Phone: (213) 265-1861 
Telefax: (213) 265-1908 

A·1555 
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ELMEC FIXED DELAY LINES 
FDA TYPE SINGLE IN-LINE ULTRA HIGH-SPEED, FIXED DELAY LINES 

The FDA types are ultra high-speed/compact-designed, fixed delay lines with ELMEC's uniquely high performance/high 
density delay line elements housed in a Single In-Line package. 

The FDA Series are compatible with ECl 1 OOK, 1 OKH and 1 OK series high-speed logic circuits. Also, FDA products can be 
used in a wider range including analog signal circuits. 

COMMON SPECIFICATIONS 

• Distortion of waveform: 
Over-shoot/pre-shoot: 

• Applied voltage: 

• Operating temperature range: 

under±20% 

DC5.5V Max. 

-10°C to +80°C 

• Storage temperature range: -40°C to + 120°C 

u.. Hoy .... 
POIt r ... RinT_ -3411 T--. 

_ ... ber 
'.,.duel Hoy (211%-10%) 

PoIII> _ 
l:eoltici ... 

RIA 0505 O.s.. ± O.lOns 300 II' or .... 800 MHz or molt 

RIA 1005 1.0 .. ± O.lOns 300 ps or less 800 MHz or IJIOIII 

RlA 1505 1.5 .. ± 0.15 .. 400 II' or less 550 MHz or lIIOI8 ±lD1ltJpW"C 

RlA 2005 2.0 .. ± 0.20,. 500 II' or less 450~ZorlllOll 

RlA 2505 5OO±10% 2.5 .. ± 0.20 .. 80011' or less 400 Miz 01'1lI0II 

RlA 300S 3.0ns ± 0.20 .. 800 II' or less 400 MHz or lIIOI8 

RlA 3505 3.5 .. ± 0.25 .. 7OO..,..-1ess 350 MHz or mom 

RlA 4005 4.0 .. ± 0.30 .. 900 II' or less 250 MHz or ""'" -4IlO ± 2ooll1'11l"t 

RlA 4505 4.5 .. ± O.30ns 900 II' "loa 250 PIItz orll1OAl 

RlA 5005 5.Ons ± 0.3010 900 II' "less 250 MHz or mota 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 

0,146MAX 

POIt r_ - .--. u., 
RIA OSlO "'\ o.s.. ± o.lOns 

RlA 1010 tOns ± O.lOns 

RlA 1510 '1.5ns ± 0.1s.. 

RlA 2010 lllOO±lO% 2.000 ± O.20ns 

RlA 2510 2.5 .. ± 0.20 .. 

RlA 3010 3.Ons ± 0.2Oro 

RlA 3510 3.5 .. ± 0.2s.. 

lIlA 4010 4.Ons ± 0.30 .. 

RlA4S10 4.5ns±0.3Om 

RlA 5010 5.Ons ± 0.300s 

= 
.488MAX 

I 

r-
00,:1 ~O(2 

111>0.0 .Qi,. o.lliQ-( 

NO 1 2 3 
IN.JGNOLoor 

...... 
Rioor_ -3. 

(211%-I0Il) .......... 
300 II' or less 800 MHz or l1IOII 

300 II' or less 800 Mil Cll'11IOII 

400 11''' less 550 Mil. man 

500 II' or less 450 MHz or_ 

800 II' or loa 400_(1'II'1II'8 

800 II' or loa 400 MHz or mora 

100 II' or loa 350 MHz or mora 

900 PO" loa 250 Wll or mora 

900 po or loa 250 MHz or l1IOII 

900 PO" loa 250 MHz or 1lIOII 

u.,r •• T __ 

l:eollici ... 

±looll1'11l"t 

FOB TYPE SINGLE IN-LINE ULTRA HIGH-SPEED, FIXED DELAY LINES 
The FDB types are ultra-high speed and compact FIXED DELAY LINE with our unique delay line elements of high 
performance and high density housed in a single-in-line package in response to the need for "longer delay time and 
smaller size" 

This delay line can be used with high-speed logic circuit ECl 100K, 1 OKH and 10K series and also can be used in a wide 
range of applications including analog signal circuits. 

COMMON SPECIFICATIONS 

• Distortion of wave form: 
Over-shoot/pre-shoot 

• Applied voltage: 

• Operating templerature range: 

under±20% 

DC5.5V Max. 

-10°C to +80°C 

• Storage temperature range: -40°C to + 120°C 

~ Hoy"'. 
Port r .... Riur_ -30lil 

T __ 

N_ IIIIPI_c, Hoy (211%-10%) -- l:eollici_ 

RlB 5505 5.5 .. ± o.3ns 800 II' or less 280 MHz" .... 

Rl8 8005 B.Ons ± 0.3ns 900 Po or .... 250 MHz or mDII 

Rl8 BOOS B.5",± 0.400 900 pi or/ess 250 MHz or moll 

Rl8100S ·1.0';' ± 0.4 .. 1000 11''' .... 220 MHz or mDI8 

Rl8 1505 500 ± 10% 1.5 .. ± 0.400 1000 po or less 220 MHz or It'IOI8 -4IlI1±2OO111'111"t 

Rl8 BOOS 8.0 .. ± O.s.. 1100 po or less 200 MHz or mora 

Rl8 8505 as .. ± o.s.. 1200 II' or .... 180 MHz·. ftlII8 

RlB 900S 9.Ons ± O.s.. 1300 II' or .... 170 MHz or mont 

Rl8 9505 9.5ns±0.s.. 1300 II' or .... 110 MHz or more 

Rl8 1105 10.Ons ± O.s.. 1400 po " .... 150 MHz or IfIII1I 

ELMEC TECHNOLOGY OF AMERICA, INC. 

OUTER DIMENSIONS AND 
PIN ARRANGEMENT 

0,146MAX 

O. 1 0002 

QJO 1¥>4} 

Port r •• 
N_ 1.,.- u., 

Rl8 5510 5.s.. ±o.3ns 

Rl8 8010 B.Ons ± 0.3ns 

Rl8 8510 8.5 .. ±0.4ns 

Rl8 1010 1.0 .. ± 0.400 

Rl8 1510 lllOO±lO% 1.s.. ± 0.400 

Rl8 8010 8.Ons ± 0.400 

Rl8 8510 8.s..±0.s.. 

Rl8 9010 9.Ons± o.s.. 

Rl8 9510 9.5 .. ±0.s.. 

Rl81110 lo.Ons ± 0.5ns 

1225 Ridgecrest St., 
Monterey Park, CA 91754 

A·1556 For manufacturers' sales offices, see yellow pages 

... 
Rioor_ 
(10%-I0Il) 

800 II' "less 

900 II' or less 

900 II' or less 

1000 II' or loa 

1000 PO" less 

1100 PO" loa 

1200 po" .... 

1300 11''' .... 

1300 II' II .... 

1400 II' or less 

= 
.488 MAX 

-alB ...-
280 MHz or_ 

250 Wlz or IIIOfII 

2SO r.ttz ... more 

220 r.ttz 01'1l'I0I'I 

220 Mfz or l1IOII 

200 t.ttz OI'mon 

180 MHz or .... 

110 MHz. mDnI 

110 IIIIz ,,_ 

150 MHz ,,_ 

Hoyr ... 
T_ --

-4tIO±2OIl!Pm/'C 

Phone: ~213~ 265-1861 
Telefax: 213 265-1908 

EEM 1988 
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ELMEC FIXED DELAY LINES 
FDe TYPE SINGLE-IN-LiNE ULTRA HIGH-SPEED FIXED DELAY l:INES 

FDC type can be fully matched to high-speed logical elements such as ECl 100K, 10KH and 10K series and has an 
extensive range of applications including analog signal circuit. Also, it is coated with expoxy resin, compact and easy 
to wash. OUTER DIMENSION AND 

COMMON SPECIFICATION PIN ARRANGEMENT Unit:inch 

• Distortion of waveform: 
Over-shootJpre-shoot 

• D.C. Maximum Voltage: 

• Operating Temperature: 

• Storage Temperature: 

SPECI FICATION 

..... ..... T_ IIiNT_ ...... ..... 0.-, (211%-10%) 

RIC 0505. 0.5,.± 0.11ln1 300 ps ..... 

RIC 1005 1.1Ino±0.111no 300ps ..... 

RIC 1505 1.Sns:f: 0.15.- 400,.._ 
RIC 2005 2.1Ino ± O.zo.. 4OOps ..... 

RIC 2505 5OIl±1O% 2.5 .. ± 0.2Ons 500ps ..... 

RIC 3005 3.1Ino ± 0.2Ons 500 ps .. 1ess 

RIC 3505 3.5 .. ± 0.25,. 6OOps .. '" 

RIC 4005 4.1Ino±0.3IIno 100 ps .. '" 

RIC 4505 4.5 .. ± 0.30,. 100 ps ..... 

RIC 5005 5.1Ino±0.3IIno 100 ps .. ioa 

under±20% 

D.C. 5.5V Max 

-10°C to +80°C 

- 40°C to + 120°C 

0.-, .... 
--3. T_ 

Po_ 

Co __ 

lOI IItz Dr mart 

lIOOr.ttzorn. 

550 Hfz or mart 

550 Ptltz or liliiii 

450 r.ttz or mart ±100ppW'C 

460 r.tfz or I11III 

400 Miz or more 

350 MHz .. moll 

350 MHz or liliiii 

350 MHz or mart 

I'Irt 
Non., 

RIC 0510 

RIC 1010 

RIC 1510 

RIC 2010 

RIC 2510 

RIC 3010 

RIC 3510 

RIC 4010 

RIC 4510 

RIC 5010 

FDYTYPE ULTRA HIGH-SPEED FIXED DELAY LINES 

0 ...... 
Till. RiNT .. 

IlIIpldInc, o-.y (211%-10%) 

0.5ns ± 0.10ns 300 ps .. 1ess 

I.Ons ± 0.10 .. 300 ps or less 

1.5 .. ± 0.15", 400 ps or less 

2.0 .. ± 0.2Ons 400 ps or less 

2.5ns ± 0.20 .. 
l000±IO% 

500 ps .. 1ess 

3.0ns ± 0.20 .. 500 ps .. 1ess 

3.5m ± 0.25115 600 ps .. 1ess 

4.Dns ± D.3O .. 100 ps .. 1ess 

4.5 .. ± 0.30", 700 ps or less 

S.Ons ± O.lOns 100 ps .. 1ess 

IWIy Tim • 
--3dB Tllllpimurl 

Po ........ eolffici ... 

800 MHz or more 

800 MHz or more 

550 MHz or Il10RI 

550 MHz or mont 

450 MHz or more 
±100ppW'C 

450 MHz or more 

400 MHz or more 

350 MHz or IOOIl1 

350 MHz or more 

350 MHz or Il'IOOI 

FDY type is designed to be used with high-speed logical elemental devices such as ECl 1 OOK series or more. FDY type is 
suitable for analog circuits also. 

• Standard 16-pin DIP equivalent package 

• Impedance: 
• Distortion of waveform: 

Over-shootJpre-shoot: 

• D.C. Maximum Voltage: 
• Temperature Coefficient: 
• Operating Temperature: 
• Storage Temperature: 

50n±10% 

under ± 20% 
D.C. 5.5V Max. 

within ± 100 ppmfC 
-10°C to +80°C 

-40°C to + 120°C 

Rise Time BandWidth 
Part Time Oelay ps. Max. -3dB 

Number ns (2C>8O%) MHz Min. 
FOYOOO5 (1)* 0.13ns± 30PS 200PS 1000 
FDY 1005 lns± 50 PS 350PS 600 
FDY2005 2ns±100 PS 350 PS 600 
FOY3005 3ns±150 PS 400PS 550 
FOY4005 4ns±200 PS 450PS 500 
FOY5005 5ns±200PS 500PS 450 
FOY6005 6ns±200PS 500PS 450 

(1)* FDY 0005 is only used in case of the combined application with VOK 2010 

F'DS TYPE VERY HIGH-SPEED FIXED DELAY LINES 
FDS type is designed to be used with high speed logical elemental devices such asECl 1 OKH, 1 OKandTIl Fast series or more. 
It is suitable for analog circuits also. 

• Standard 16-pin DIP equivalent package 
• Rise Time: (1)* 10%-90%, (2)* 20%-80% 
• Distortion of waveform: 

Over-shootJpre-shoot: 

• D.C. Maximum Voltage: 
• Operating Temperature: 
• Storage Temperature: 

FDY, FDS TYPE 
OUTER DIMENSIONS AND 
PIN ARRANGEMENT 
Unit: (Inch) 

under±20% 
D.C. 5.5V Max. 

Direction 
Mark. __ _ 

ELMEC TECHNOLOGY OF AMERICA, INC. 

Time Impe- Temperature 
Part Delay Rise Time dance Coefficient 

Number ns nsMax. n ppmrC 
FOS 13010 13± 5% (1)* 2ns 100±10% ±100MAX 

FOS 2110 20± 5% (1)* 3ns 100±10% - 400±200 
FDS 15005 15 + 1 ns (2)* 1.5ns 50+ 15% -400±200 

-0 -10% 

FOS 18005 18±1.5% (2)* 1.7ns 50+ 15% -400±200 
-10% 

t_.Q·~!6!Q.Q9'!' -1 
~--I 

".Q.!~Q~,--. 

Q.e58ta~ 

1225 Ridgecrest St., 
Monterey Park, CA 91754 

a 

Phone: (213) 265-1861 
Telefax: (213) 265-1908 
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THE FOLLOWING PAGES REPRESENT A MINIMUM 
VARIETY OF ESC'S CURRENTLY AVAILABLE DELAY LINES 

Mast ESC DELAY LINES are available far MILapplicatians! 

TABLE OF CONTENTS 

PAGE 
FEATURES 

PAGE 
FEATURES 

ACTIVE DELAY LINES 

5 Tap Delay Lines 

10 Tap Delay Lines 

Single Output Delay Lines 

Dual Output Delay Lines 

Triple Output Delay Lines 

A·1558 ESC PG. 1 For manufacturers' sales offices, see yellow pages EEM 1988 
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ra.Dl'l °E'" ~ ELECTRONICS CORP. TOLL FREE rw ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
• ~..." PHONE: (201) 947·0400 • TWX 710.991.9780 (EXCEPT N.J.) 

DELAY LINES 
• SINCE 1953. 

30 years of experience and expertise in delay line design 
and manufacture. The following pages list a large sampl
ing of the industry's current demand for short delay lines 
both analog and digital types, but ESC is still the most 
chosen saurce for !lelay lines ranging up to several hun-

The proven design and manufacturing techniques are employed 
by ESC for all levels of reliobility required for the military, 
satellite or space probes and encompass quality levels dictated 
by Mll-I-45208 & Mll-Q-9858A as applicable. 

ESC has participated in many hi-rei programs over the years 
starting with Apollo, Milluteman and the Viking Probe and 
currently in such progroms as Trident, F15, F16, B-1, Space 
Shuttle and Peacekeeper. 

ESC maintains an extensive continuous program of I ife testing 
on the new generation of military TTl compatible hybrid delay 
lines. This program has accumulated data indicating exception
ally high reliability for both commercial and mHitary applications. 

ESC has expanded its testing capabilities for the new generation of 
TTL, DTl, ECl, FAST, and CMOS Campatible hybrid delay lines. 
Testing is accomplished by computer controlled, state-of-the-art 
equipment, which is capable of recording leading and trailing edge 
delay time, rise and fall time, all within seconds. In addition, and 
at comparable speeds, the hybrid delay line DC parameters such as 
Icc, Vi, Vol, Voh, Ii, Iii and lin are swiftly measured and 
recorded if necessary. 

The highly accurate and high speed testing system allows all 
parameters to be tested on a 100"10 basis guaranteeing the 
highest quality product to our customers. 

At the side is a sample computer read-out exhibiting the leading 
and tra iI ing edge de lay and rise and foil times of three operating 
levels for a TTL hybrid delay line. 

dred milliseconds and with delay-to-rise time ratios up 
ta 250:1. In addition to lumped constant types, also 
manufactured are distributed constant, voltage variables 
and mechanically variable devices. 

ESC ALSO DESIGNS AND 
MANUFACTURES TYPICALLY: 
Equalized, Precision tapped, low distortion, beam forming 
delay I ines for sonars, scanners, transponders, sorters, 
Tacan and DME, etc. 

Pragrammable and mechanically variable Delay lines for 
the TV Broadcast industry, including video cable simulators 
and voltage variable Delay Lines. 

Proven design, manufacturing capabilities, and facilities 
encompassing all quality levels dictated by Mll-I-4520B 
and Mll-Q-9858A. 

PIN M 
J./12 
L"~ 
1.."'10 
4/6 
1/8 

vcc .. 

PIN. 
J/12 
1/4 
L"10 
4·''''6 
1..--s 

Yee.,.. 

5, ElaVDe 

4. seYDc 

5, SeVDc 

rf'(n$.) 

l.ea 
1012 
1013 
J. 21 
1.16 

r"'('1$) 

J •. 39 
1.3S 
1.3(' 
J.4;> 
1.48 

7£'(1)3) 

1013 
J.9;> 
J.0? 
1.96 
1.85 

rr(flO 
1,53 
J.4J 
1.42 
1.39-
L3i' 

rY'(nS) 

e.93 
9,96 
e,97 
1.82 
e.99 

T(ns> 
B.94 
9.92 
B, SS! 
9.99 
e. a? 

WRITE OR CALL TOLL FREE 1-8DD-631-0853 (EXCEPT N.J.) FOR CATALOG! 

EEM 1988 For manufacturers' sales offices, see yellow pages 



SERIES 
SIL·7 

SINGLE·IN·LlNE 
5 TAPS 

Also available 
in 

8 Pin Series 
SIL-8 

SERIES 
SIL·14 

SINGLE·IN·LlNE 
10 TAPS 

SERIES 
Dlp·14 
10 TAPS 

AND 

SERIES 
DIP·G 14 

SURFACE MOUNTING 
G LEADS 

SERIES 
DIP·16 
EXTENDED 

DELAY 
10 TAPS 

AND 

SERIES 
DIP·GI6 

SURFACE MOUNTING 
G LEADS 

A'1560 ESC PG. 3 

""'" 7 PIN 

2 Y?? ~ 7 
IN~OUT 

SPECIFICATIONS: 

• Output Time Delay Tolerance: 
± S% for 20ns and above 
:!; 10"/0 or .2Sns whichever 
is greater, for IOns and less 

• Distortion: 
± 10"10 at output 

• Attenuation: 
O.Sdb max 

• Temperature Caefficient: 
100 ppm;<>C 

• Operating Temperature Range: 
-SSoC to + 12SoC 

• Dielectric Strength: 
SOVDC 

• Conforms to appl icable portions 
of MIL-D-238S9 

• Size: SIL-7: .80L X .20W X .2SH 
SIL-14: 1.50L X .20W X .2SH 

14 PIN 

456789101112 

3 ????????i 13 
IN~OUT 

l 1 
GNO GND 

1 14 

TD Rise Time 
(ns) max (ns) 

1 1.5 
2 1.5 
3 1.5 
4 2.0 
5 2.0 

10 3.0 
20 6.0 
30 9.0 
40 12.0 
50 15.0 
60 lS.0 
70 22.0 
SO 25.0 
90 28.0 

100 30.0 

TD 
(ns) 

10 
20 
25 
30 
40 
50 
60 
70 
75 
SO 
90 

100 
150 
200 

No. of TD/fop 
Taps (ns) 

none 
none 
none 
none 

5 1.0±0.3 
5 2.0±0.4 
5 4.0±0.5 
5 6.0± 1.0 
5 S.O± 1.0 
5 10.0±1.0 
5 12.0± 1.5 
5 14.0±1.5 
5 16.0± 1.5 
5 18.0±2.0 
5 20.0±2.0 

Rise Time TD/Top 
max (ns) (ns) 

2.0 1.0± 0.5 
4.0 2.0± 0.5 
5.0 2.5t 1.0 
6.0 3.0± 1.0 
8.0 ~0±1.0 

10.0 5.0t 1.0 
12.0 6.0± 1.0 
14.0 7.0± 1.0 
15.0 7.5± 1.0 
16.0 B.Ot 1.0 
18.0 9.0± 1.0 
20.0 1O.0t 1.0 
30.0 15.0 ± 2.0 
40.0 20.0±2.0 

IMPEDANCE ± 1(1'/. 

14 PIN DIP 

Time Delay 
(nsec) ± 5% 

lO±5% 
20 
30 
40 
50 

100 
150 
200 
250 
300 

Rise Time 
(nsec) 

2.0 
4.0 
6.0 
7.0 
B.O 

16.0 
25.0 
35.0 
42.0 
50.0 

No. of 
Taps 

Delay per Top 
(nsec) 

non-cumulative 

10 1.0 ± .5 
10 2.0 ± .5 
10 3.0 ± I 
10 4.0 ± I 
10 5.0 ± I 
10 10.0 ± 1.5 
10 15.0 ± 1.5 
10 20.0 ± 2 
10 25.0 ± 2.5 
10 30.0 ± 3.0 

Atten. 
max % 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.5 
3.0 
4.0 
4.5 
4.5 
5.0 

Atten. 
max % 

2.5 
2.5 
2.5 
2.5 
2.5 
3.0 
3.5 
3.5 
4.0 
4.5 
4.5 
4.5 
S.O 

10.0 

50 

5PI0 
5P20 
5P30 
5P40 
5P50 
5PI00 
5P150 
5P200 
5P250 
5P300 

1 
GNO 

1 

MODEL NO. 

500 ± 10"", 1000 ± 10"10 

SLA-l SlB-l 
SLA-2 SlB-2 
SLA-3 SlB-3 
SLA-4 SlB-4 
SLA-5 SLB-5 
SLA-l0 SlB-l0 
SLA-20 SlB-20 
SLA-30 SLB-30 
SLA-40 SLB-40 
SLA-50 SlB-50 

SlB-60 
SlB-70 
SlB-SO 
SlB-90 
SLB-l00 

MODEL NO. 
500±10"", 1000 ±10"", 

SLA14-10 
SLA14-20 SlB14-20 
SLA14-25 SlB 14-25 
SLAl4-30 SLB14-30 
SLAl4-40 SLB14-40 
SLAl4-50 SLB14-50 
SLAl4-60 SlB14-60 
SLA14-70 SLB14-70 
SLA14-75 SlB14-75 
SLA14-S0 SLBl4-BO 
SLA14-90 SLBl4-90 
SLA 14-100 SLBl4-1 

SLB14-150 
SLBl4-200 

200 

MODEL NO. 

7PI0 
7P20 
7P30 
7P40 
7P50 
7PI00 
7PI50 
7P200 
7P250 
7P300 

IPIO 
IP20 
IP30 
1P40 
IP50 
moo 
IPI50 
IP200 
IP250 
1P300 

2P20 
2P30 
2P40 
2P50 
2Pl00 
2PI50 
2P200 
2P250 
2P300 

I 

SPECIFICATIONS: 

.Operoting Temperature: 
-S50 C to +1250 C 

3 4 .s 6 7,8 9 10 II 12 

Also Available in Surface Mount 
G Lead Package 

• Temperature Coeffic ient: 
10Oppm/,C max 

.Attenuation: 
ldb max 

.Distortion (at max delay): 
± 10"10 max 

• Dielectric Strength: 
SOVDC 

.Conforms to applicable portions 
of MIL-D-23859 

.Size: DIP14: .78SL X .28SW X .2S0H 
DIP16: .890L X .285W X .280H 

1NL.-..1 1.1 l.! ! 1 1 ! 13 
""'""-----<> OUT 

11 G 

Impedance ± 10% (ohms) 

Time Delay 
(ns) ±5% 

250 
300 
350 
400 
450 
500 
600 
BOO 

1000 

Rise Time 
(ns) 

55 
65 
70 
80 
90 

110 
145 
180 

No. of 
Taps 

10 
10 
10 
10 
10 
10 
10 
10 
10 

J,. 

Delay per Tap 

(ns) 
:t: 2ns or 5% 

(whichever 
is greater) 

25 
30 
35 
40 
45 
50 
60 
80 

100 

100 

IN25 
IN30 
IN35 
lN40 
IN45 
IN50 
IN60 
INBO 
INIOO 

-
MODEL NO. 

2N25 
2N30 
2N35 
2N40 
2N45 
2N50 
2N60 
2N80 
2Nl00 

3N25 
3N30 
3N35 
3N40 
3N45 
3N50 
3N60 
3NBO 
3Nl00 

500 

5N25 
5N30 
5N35 
5N40 
5N45 
5N50 
5N60 
5N80 
5Nl00 

15314413512611 

Also available in Surface Mount 
G Lead Package 

l~..l .1 .. U.! I .1.1 1~8 
OUT 

For manufacturers' sales offices, see yellow pages EEM 1988 



SERIES 
DIP-24 

TO 2000 NSEC 
20 TAPS 

AND 
SERIES 
DIP-G~4 

SURFACE MOUNTING 
G LEADS 

SERIES 
MIL-23 

LOW PROFILE 
TO 

MIL·D-23859/23 

SERIES 
SAT 
AND 

SERIES 
SBT 

MINIATURE 
SINGLES 

EEM 1988 

IMPEDANCE ± 1(1'10 (OHMS) 
SPECIFICATIONS' 

Delay per Tap • Operating Temperature: Time Delay Rise Time 
-550 C to + 1250 C ±5% (nsec) Max ± 5% or 1nsec MODEL NO. 

• Temperature Coefficient: 
WIG 

l~pml'C 200 17 10.0 124-2 224-2 524-2 
• Attenuation: 1 db max 250 21 12.5 124-2.5 224-2.5 524-2.5 

• Distortion: lOOk max 400 34 20.0 124-4 224-4 524-4 

• Dielectric Strength: 50 VDC 500 42 25.0 124-5 224-5 524-5 

• Conforms to oppl icable portions 
600 50 30.0 124-6 224-6 524-6 
750 63 37.5 124-7.5 224-7.5 524-7.5 

of MIL-D-23859 800 67 40.0 124-8 224-8 524-8 
• Size: 1.3 Ig X .580 w X .300 h. 1000 84 50.0 124-10 224-10 524-10 

1200 110 60.0 124-12 224-12 524-12 
1500 125 75.0 124-15 224-15 524-15 
2000 170 100.0 224-20 524-20 

For Gull Wing Surface Mount Package add letter G following 1st 3 digits. Example: 124-5 converts to 124G-5. 

14 PIN DIP 

2 3 4 5 6 7 8 9 10" 14151617 1819202122 

IN ~lllrll Ii I, Ii hldl II I, I I II I,I, I, III ,1r~OUT 
&G G6 
'2 24 

SPECIFICATIONS' 

Also available in Surface Mount 
G Lead Package 

.Total Time Delay Tolerance: :!: 2 ns Below 40 ns Delay 
:!: 5% Above 40 ns Delay 

Totol Rise IMPEDANCE ± 100/" 
Td Time 

"' mox{ns} son 1000 200n 

• No. of Taps: 10 Equally Spaced 
• Temperature Coefficient: 100 ppmjOC max. 
• Operating Temp. Range: -55°C to + 1250 C 
• Distortion at max delay: :!: 10% max. 
• Attenuation: H1% max. 

/0 3 A002 8102 -
15 4 A003 B103 -
20 5.5 A004 6104 -
25 6 A005 8105 -
30 6.5 A006 8106 -
35 7 A007 8107 -
40 8 ADOS BI08 C208 

• Dielectric Strength: 50 VDC 45 9 A009 8109 C209 
50 10 AOIO 8110 C210 

• Environmental Conditions: per MIL-D-23859/23 
• Size: 14 Pin, .750L X .300w X .187H 

60 12 AOJ2 8/12 C212 
80 16 A016 8116 C216 

100 20 A02Q B120 C220 
120 2. A022 8122 C222 
140 28 A024 8124 C224 
150 30 A025 8125 e22S 

Note: For longer time delays refer to Series DIP16 
160 32 A026 8126 -
180 36 A028 B128 -10 9 
200 40 A030 8130 -
220 45 - 8132 -
240 50 - 8134 -
250 50 - 8135 -
260 55 - B136 -
280 60 - 8138 -
300 60 - 8140 -
330 70 - 8143 -

Miniature trimming delay lines in increments of 
0.5 ns for your fine "tweeking." .'PlNSIL 

Impedance ± lOOk 

Td (ns) 50n lOOn 

1.0 SAT-l 0 SBT-l0 

SPECIFICATIONS: 

• Delay Tolerance: ± .25 ns 
• Operating Temperature: -550 C to + 125°C 

1.5 SAT-15 SBT-15 • Attenuation: 0.25 db max 
2.0 SAT-20 SBT-20 • Dielectric Strength: 50VDC 
2.5 SAT-25 SBT-25 • Temp. Coefficient: 100 ppm;oC 
3.0 SAT-30 SBT-30 • Conforms to applicable portions of Mll-D-23859 
3.5 SAT-35 SBT-35 • Bond Width: 200 Mhz (-3db) 
4.0 SAT-40 SBT-40 .Size: .56 LX .25 W X .20 H 
4.5 SAT-45 SBT-45 
5.0 SAT-50 SBT-50 

For manufacturers' sales offices, see yellow pages . ESC PG. 4 A'1561 



2350 

SERIES 
JSA 
AND 

SERIES 
JSB 

LOW PROFilE 
10 TAPS 

SURFACE MOUNTING 
J LEADS 

SERIES 
8A 
AND 

SERIES 
8B 
DIP 

DELAY LINES 
8 PIN 

PACKAGE 
5 TAPS 

SERIES 
8GSA 
AND 

SERIES 
8GSB 

LOW PROFILE 
8 PIN 

PACKAGE 
SURFACE MOUNTING 

G LEADS 

A·1562 ESC PG. 5 

DELAY LINES 2350 

OELAVLINES 

SURFACE MOUNTING 

• Intermediate delay values available upon request. 

Time Deloy Rise Time Attenuation 
Impedance t 10% 

(ns) Delay per 
(ns) (db) max Tap (ns) lOOn 200n 

:t 2m or 5% 

21123 .. 131.1516 

r,c>-'.111111111. '-<lOW 
Model No. Madel No. 

25 5 3% 2.5 t 0.5 JSA25 JSB25 
30 

~~---S·~,z-e-:-.-45-0-L-x--.-45-0-W--x-.-1-7-5H---~D 
6 3% 

35 7 3% 
40 8 3% 
45 9 3% 
50 10 3% 
60 12 5% 
75 15 5% 

100 20 5% 
125 25 8% 
150 30 8% 
175 35 lCJl(, 
200 40 12% 
250 50 12% 

3.0 t 0.5 
3.5 t 0.5 
4.0 t 0.5 
4.5 t 0.5 
5.0 t 1.0 
6.0 t 1.0 
7.5 • 1.0 

10.0 • 2.0 
12.5 • 2.0 
15.0 • 2.0 
17.5 " 2.0 
20.0 " 2.0 
25.0 t 2.0 

JSA30 
JSA35 
JSA40 
JSA45 
JSA50 
JSA60 
JSA75 
JSA 100 
JSA125 
JSA150 
JSA 175 
JSA200 
JSA250 

JSB30 
JSB35 
JSB40 
JSB45 
JSB50 
JS860 
JSB75 
JSB100 
JSB125 
JSB150 
JSB 175 
JSB200 
JSB250 

i --l j+.050typ. 

TDDDDDDDT 

.365 .475 

100000001 
.o~ I-

SPECIFICATIONS: Suggested PC I10cird Salder Pad. 

.Operating temperature range: 
• Temperature Coeffic ient: 
.Terminals: 

-550 C to + 125°C .Distortion (at max delay): :!: 10% max 
100 ppmj>C max .Dielectric Strength: 50 VDC 
Electro tin plated,Alloy 42 .Conforms to applicable portions of MIL-D-23859 
.020wx .010th. 

MACHINE INSERTABLE 

Delay Delay per Tap Rise Time Impedance 

(ns) (ns) (ns) max 50Q l00Q 

5 1 2 BA05 8805 8 PIN 
10 2 3 BAl0 8810 
15 3 5 BA15 8815 
20 4 7 BA20 8B20 
25 5 8 8A25 8825 
30 6 10 BA30 8830 
35 7 12 BA35 8835 
40 8 13 8A40 8840 
50 10 17 8A50 8850 

2 7 3 6 

~ 
IN OUT 

~GND GND~ 
5 8 

Size: .50L x .285W x .2S0H 
Total Time Delay Tolerance: : Ins or : 5%, whichever is greater. 

• Delay Tolerance: 

• Distortion(at max delay): 
• Attenuation: 
• Dielectric Strength: 

Delay 
(ns): .25ns 

1.0 
I.S 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 

• Band Width: 

SPECIFICATIONS: 

: Ins or: 5% 
whichever is greater 
: 10"/0 max 
O.5db max 
50VDC 

• Temperature Coefficient: 10Oppml"C max 
• Operating Temperature Range: -55°C to +1250 C 
• Terminals: Electro tin plated alloy 42 
• Conforms to applicable portions of MIL-D-23859 

SURFACE MOUNTING 

Impedance 

SOQ l00Q 

8GSA-l0 8GS8-tO 
8GSA-tS 8GSB-tS 
8GSA-20 8GSB-20 
8GSA-25 8GSB-25 ~ 
8GSA-30 8GSB-30 
8GSA-35 8GSB-35 
8GSA-40 8GSB-40 

IN I lOUT 
6GND GNo6 
5 8 

8GSA-45 8GS8-45 Size: .5OL x .285W x .200H 
8GSA-50 8GS8-S0 

SPECIFICATIONS: 

20OMhz(-3db) • Operating Temperature: -55°C to +12SoC 
:t .25ns • Temp. Coefficient: l00ppml"C 
O.25db max • Conforms to applicable portions of MIL-D-23859 

.5QYDC • Terminals: Electro tin plated #24AWG 

For manufacturers' sales offices, see yellow pages EEM 1988 



SERIES 
14T 

DIGITAL 
TTL 

5 TAPS 

SERIES 
14P 
AND 

SERIES 
14D 

DIGITAL 
TTL 

TRIPLETS 
AND 

DUAL 

SERIES 
14G 

DIGITAL 
TTL 

SINGLE 
OUTPUT 

Intermediate deloy values available upon request. 

TTL.DTL 

Model No. Delay Delay/ 
(ns) Tap (ns) 

14T25 25 5 
14T30 30 6 
14T35 35 7 
14T40 40 8 
14T45 45 9 
14T50 50 10 
14T75 75 15 
14TlOO 100 20 
14Tl50 150 30 
14T200 200 40 
14T250 250 50 
14T300 300 60 
14T500 500 100 
14T750 750 150 
14Tl000 1000 200 

Model No. -Delay 

14P Series 14D Series (ns) 

14P5 14D5 5 
14Pl0 14Dl0 10 
14P15 14DI5 15 
14P20 14D20 20 
14P25 14D25 25 
14P50 14D50 50 
14P75 14D75 75 
14Pl00 14Dl00 100 

*Per Line 

Model No. Delay (ns) 

14G5 5 
14Gl0 10 
14G20 20 
14G25 25 
14G50 50 
14G75 75 
14Gl00 100 
14G150 150 
14G200 200 
14G500 500 
14G750 750 

14Gl000 1000 

SPECIFICATIONS, 

14 Series 

'24'068 
OUT 

I 
I 
I 
I 

GNO ~7 ~, __ --'---'--L---'---'-' I 
L _______ ..J 

14 8 
VC~t------------- ., T 

I x I 
1 I 
1 1 
1 1 
1 1 

I 
1 , , 

~ -------------6GND 
1 7 

LOW POWER 
SCHOTTKY 

Delay Delay 
Model No. (ns) Top (ns) 

14LT5() 50 10 
14LT75 75 15 
14lTlOO 100 20 
14LT150 150 30 
14LT200 200 40 
14lT250 250 50 
14lT300 300 60 
14LT500 500 100 

Model No. -Delay 

14LP Series 14LD Series (ns) 

14LP5 14LD5 5 
14LPlO 14LD10 10 
14LP15 14LD15 15 
14LP20 14LD20 20 
14LP25 14LD25 25 
14LP50 14LD50 50 
14LP75 14LD75 75 
14LP100 14LD100 100 

*Per Line 

Model No. Delay (ns) 

14lGl0 10 
14lG20 20 
14lG25 25 
14lG50 50 
14LG75 75 
14lGl00 100 
14lG150 150 
14lG200 200 
14lG300 300 
14LG500 500 

SERIES 
14LT 

LOW POWER 
SCHOTTKY 
5 TAPS 

SERIES 
14LP 
AND 

SERIES 
14LD 

LOW POWER 
SCHOTTKY 
TRIPLETS 

AND 

DUAL 

SERIES 
14LG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

ESC can also supply these devices with ceramic IC's that 
hove been screened to MIL-STD-SS3 for -5SOC to + 1250 C 
operation. Case size will be .a2L X .4ON X .36H. When 
ordering add letter "C" after fourth digit in part number. 
Example: 14LP10 converts to 14LPC10. 

I 4T1 00 converts to 14TC100. 
All items above available in the low profile auto-insertoble 
package. Contact Plant. 

NOTEeNEW' FA ---- . 
X NO. 201-947-0406 

For manufacturers' sales offices, see yellow pages ESC PG. 6 



SERIES 
lOT 
AND 

SERIES 
IOTD 
DIGITAL 

TTL 
COMPATIBLE 

10 TAPS 
14 PIN 

PACKAGE 

AND 
SERIES 
IOSGT 

SURFACE MOUNTING 
GLEAD 

SERIES 
14TD 
TTUDn 

COMPATIBLE 
5 TAPS 
14 PIN 

PACKAGE 
LOW PROFILE 

AND 
SERIES 
14TDL 

LOW -LOW PROFILE 

MACHINE INSERTABLE LOW PROFILE DIP 
DIGITAL DELAY LINES 

10T 10TD tesT 
SURFACE MOUNTING 

Model Nos. Delay Delay/ 
Series lOT Series 1010 Series lOSGT (ns) Tap (ns) n 3 a 4 n 5 m 6 9 8 

IOT50 IOTD50 IOSGT50 50 5 
IOT60 IOTD60 IOSGT60 60 6 
IOT70 IOTD70 IOSGT70 70 7 
IOT80 IOTD80 IOSGT80 80 8 
IOT90 IOTD90 IOSGT90 90 9 
10TlOO I OTD 100 I OSGTl 00 100 10 
IOT200 IOTD200 IOSGT200 200 20 
IOT250 IOTD250 IOSGT250 250 25 

:::~Hnnfnii 
L ____________ ...1 

IOT300 IOTD3oo IOSGT300 300 30 
IOT350 IOTD350 IOSGT350 350 35 
101400 IOTD400 IOSGT400 400 40 
IOT450 IOTD450 IOSGT450 450 45 
IOT500 IOTD500 IOSGT500 500 50 
IOT750 IOTD750 IOSGT750 750 75 
I OTl 000 10TDl000 I OSGTl 000 1000 100 

For vodations in delay from above listing, modify part number by 
chonging delay. Example: 375n5, lOSGT series becomes 10SGT375 

lOT Size: 
10TD Size: 
10SGT Size: 

.80L x .40W x .28H 

.785L x .285W x .25H 

.785L x .285W x .25H 

Also available in Low Power Schottky - Series 10lT, 10lTD, or 10lSGT 

ESC can also supply the lOT Series with ceramic IC's that have been 
screened to Mll-STD-883 for -S50 C to +1250 C operation. 

DC PARAMETERS 

Voh Vee = min 
. loh = 1.0 mA 

LIMITS 

Min. Max. 

2.SY 
The height will increase to .32 inches. When specifying, add letter 
"c" after "T". Example: 10T50 convert. to 10TCSO. 

14TD 

LOW PROFILE LOW-LOW PROFILE 
Model Nos. Delay Delay/ 

Series 14TO Series 14TO L (ns) Tap (ns) 

14TD25 14TDL25 25 5 
14TD30 14TDL30 30 6 
14TD35 14TDL35 35 7 
14TD40 14TDL40 40 8 
14TD45 14TDL45 45 9 
14TD50 14TDL50 50 10 
14TD75 14TDL75 75 15 
14TDlOO 14TDLlOO 00 2 
14TDI50 14TDLI50 5 3 
14TD200 14TDL200 200 40 
14TD250 14TDL250 250 50 
14TD300 14 D 300 
14TD500 14TDL500 500 100 
14TD750 N/A 750 150 
14TD I 000 N/A 1000 200 

For variations in delay from above listing J modify port number by changing delay: 
Example: 400ns, 14TDl Series becomes 14TDL400 

Vol Vee = min 

101 =20mA 

lih Vee = max 
Vih = 2.7V 

Iii Vee = max 

Vii = O.SY -2.0 mA 

I. Vee = max 
I V. =5.SY 

I 

V. Vee = min 
I I. = -18 made -1.2vde 

In 

I Vee = max Series lOT 
cc outputs low Series 10TD 

Series 10SGT 
Series 14TD 
Series 14TDL 

12 4 10 6 8 

O.SY 

50 JlA 

1.0 mA 

140mA 
140mA 
140mA 
70mA 
70mA 

OUT 

I 
I 
I 
I 

G N 00-
7 

--!-I ___ -'--'---JL.-..L---W I 
L _______ -.l 

14TD Size: .l85l x .285W x .250H 
14TTL Size: .l8Sl x .285W x .165H 

SPECIFICATIONS. TEST CONOITIONS' 

• Supply Voltage: 
• Delay Tolerance: 
• Rise Time: 
• Minimum Pulse Width: 

• Maximum Duty Cycle: 
• Operating Temp. Range: 
• Temp. Coeff. of Delay: 
• Terminals: 

S.OVDC±5% 
±2ns or ±5% WIG 
4ns max 
20'/0 of total delay(10 taps) 
40'/0 of total delay{S taps) 
SO'/o 
OoC to +700C 
I .Ons +50Oppm1'C 
Electro tin plated alloy 42 
• 02 Ow x .00Oth 

• Vee = 500VDC, Temp. 2So :!: SoC 
• Time delay measured at the 1.fN level 
• Rise time measured from o75V to 2.4V 
• All outputs loaded with 15pf 
• Input Test Pulse: 

Pulse voltage: 
Pulse rise time: 
Pulse width: 
Pulse spacing: 

3.OV 
2 ns 
1.2 x max Td 
S x maX Td 

The auto-insertable versions of the single output 14G Series and the triplet 14P Series are available as Series 14GD & 14PD 
respectively. The low-low profile series is available as above (14TDL) and in the single output 14GDl Series only. 

ESC ELECTRONICS CORP. 

A·1564 ESC PG. 7 For manufacturers' sales offices, see yellOW pages EEM 1988 



2350 DELAY LINES 

ESC ELECTRONICS CORP. 

SURFACE MOUNTING DIGITAL DELAY LINES 
TTL AND DTL COMPATIBLE 

5 TAPS-14 PIN PACKAGE-G LEADS 
SERIES 14SGT .14SGG • 14SGD • 14SGP 

Series 14SG T (5 tap) MODEL NUMBERS 

MODEL NO. Delay Delay/Top 
Delay/ Series 14SGG Series 14SGD Series 14SGP 

(Fig. 1) ns ns 
line (ns) 

14SGT25 25 5 
14SGT30 30 6 5 
14SGT35 35 7 10 
14SGT40 40 8 15 
14SGT45 45 9 20 
14SGT50 50 10 25 
14SGT60 60 12 50 
14SGT75 75 15 75 
14SGTlOO 100 20 100 
14SGTl25 125 25 150 
14SGT200 200 40 200 
14SGT225 225 45 250 
14SGT300 300 60 300 
14SGT400 400 BO 400 
14SGT5oo 500 100 500 
14SGT750 750 150 750 
14SGTlOOO 1000 250 1000 

12 • 10 6 8 
OUT -, 

I 
I 
I , 

I 
GNO 0-

7 
_I~ __ ",---'--'---L--U I ~ -------------6GND L _______ ..J 

1 7 

FIG.' FIG.2 

VC9f--i12Qj,JLl Q"n'iS _I, I • 1 
I : 
I I 
I T1 T2 T3 I 

l ___ IN--- IN--- 'i;q,Lo 
1 3 5 7 

FIG.3 FIG.4 

Size: .7BOl X .2BOW X .200H 

SPECIFICATIONS: 

.Supply voltage: 

.Delay tolerances: 

.Rise time: 

.Operating temp.range: 
_Temp. coeff. of delays: 
.Terminols: 

• Minimum Pulsewidth: 

5.0 VDC! 10"tf> 
:!: 2ns or! 5% 
whichever is greater 
4ns mox 
OOC to + 700 C 
1 • Ons + 500 ppm;:'C 
Electro tin plated Alloy 42 
.020 w x .0lD tho 
40"/0 of Td 

One output Dual output Triple output 
(Fig. 2) (Fig. 3) (Fig.4) 

14SGG5 14SGD5 14SGP5 
14SGG10 14SGD10 14SGP10 
14SGG15 14SGD15 14SGP15 
14SGG20 14SGD20 14SGP20 
14SGG25 14SGD25 14SGP25 
14SGG50 14SGD50 14SGP50 
14SGG75 14SGD75 14SGP75 
14SGG100 14SGD100 14SGP100 
14SGG150 14SGD150 14SGP150 
14SGG200 14SGD200 14SGP200 
14SGG250 14SGD250 14SGP250 
14SGG300 14SGD300 14SGP300 
14SGG400 14SGD400 14SGP400 
14SGG500 14SGD500 14SGP500 
14SGG750 14SGD750 14SGP750 
14SGG1000 14SGD1000 14SGP1000 

LIMITS 
DC PARAMETERS 

Min. 

Voh Vee:::: min 

loh = 1.0 rnA 2.5'1 

Vol Vee:::: min 

101 =20 rnA -

lih Vee:::: max 
V ih = 2.7\/ -
Vee = max Iii 
Vii = 0.5V -2.0 rnA 

I. Vee == max 
1 V. = 5.5V -

1 

V. Vee:::: min 
1 

I. = -18 made -1.2vde 
In 

I Vee = max 14SG T Series: ee 14SGG outputs low 
14SGD 
14SGP 

TEST CONDITIONS: 

.Vcc = S.OVDC, Temp. 25°: 5°C 
• Time delay measured at the 1.5V level 
.Rise time measured from .7SV to 2.4V 
.AII outputs loaded with lSpf 

" 
" 
" 

.Input Test Pulse: Pulse voltage: 3.CN 
Pulse rise time: 2ns 

Max. 

-

0.5V 

50 fJA 

-

1.0 rnA 

-
70 rnA 
55 rnA 

100 rnA 
120mA 

Pulse width: 
Pulse spacing: 

1.2 x max Td 
5 X max Td 

CELAVLINES 

2350 

EEM 1988 For manufacturers' sales offices, see yellow pages ESC PG. 8 A·1565 



2350 DELAY LINES 

OELAYLINES 

HIGH PERFORMANCE DIGITAL DELAY LINES 
DELAY TOLERANCE CONTROLLED AT 

LEADING AND TRAILING EDGES 

SERIES 
14HT 
HIGH 

PERFORMANCE 
TTL 

COMPATIBLE 
5 TAPS 

SERIES 
14HTD 

LOW PROFILE 
DIP PACKAGE 

TTL 
COMPATIBLE 

5 TAPS 

SERIES 
14HlT 

HIGH 
PERFORMANCE 

LOW POWER 
SCHOTTKY 

5 TAPS 

Model No. 

14HT25 
14HT30 
14HT35 
14HT40 
14HT45 
14HT50 
14HT75 
14HTlOO 
14HTl50 
14HT200 
14HT250 
14HT300 
14HT500 
14HT750 
14HTlOOO 

Model No. 

14HTD25 
14HTD30 
14HTD35 
14HTD40 
14HTD45 
14HTD50 
14HTD75 
14HTD100 
14HTD150 
14HTD200 
14HTD250 
14HTD300 
14HTD500 
14HTD750 
14HTD1000 

Model No. 

14HLT50 
14HLT75 
14HLTlOO 
14HLTl50 
14HLT200 
14HLT250 
14HLT300 
14HLT500 

Delay 
(ns) 

25 
30 
35 
40 
45 
50 
75 

100 
150 
200 
250 
300 
500 
750 

1000 

Delay 
(ns) 

25 
30 
35 
40 
45 
50 
75 

100 
150 
200 
250 
300 
500 
750 

1000 

Delay 
{ns} 

50 
75 

100 
150 
200 
250 
300 
500 

Intermediate delay values available upon request. 

Delay/ 
Tap(ns} 

5 
6 
7 
8 
9 

10 
15 
20 
30 
40 
50 
60 

100 
150 
200 

12 4 10 6 8 
OUT 

I 
I 
I 
I 

GND7 f I 
L _______ -1 

Size: .BOL x .4CNV x .28H 

. Also available as single output 14HG series or 14HGD series. 

MACHINE INBERTABLE 

Delay! 
Tap(ns} 

5 
6 
7 
8 
9 

10 
15 
20 
30 14 PIN 
40 
50 
60 

100 
150 
200 

Delay/ 
Top (ns) 

10 
15 
20 
30 
40 
50 14 PIN 
60 

100 

12 4 10 6 8 
OUT 

I 
I 
I 
I 

GNDo I 
7 f L _______ -1 

Size: .785 Ig x .285 w x .25 h 

12 4 10 6 8 
OUT 

I 
I 
I 
I 

GND I 
7 f L _______ -1 

Size: .BOL x .4CNV x .2BH 

Available as Machine Insertable SERIES 14Hl TD 

SPECIFICATIONS: 

14HT 
14HTD 

Supply Voltage 5V:I: 5% 
Supply Current 70 Ma Max 
Rise & Fall Time 4ns Max 
Operating Temp. o to 7r:t'C 
Delay Tolerance :t 5% or 2ns· 
Min. Pulse Width: 20"k of TD 
Max Duty Cycle: 50"10 
Temp. Coeff. of Delay: I.Ons +50Oppm/"C 
Operating Temperature: 0 to 70"C 

14HLT 

5V:l:5% 
25 Ma Max 
6ns Max 
o to 7r:t'C 
:1:5% or 3ns 

ESC can supply the 14HT and 14HLT series with ceramic 
IC's that have been screened to M Il-STD-883 for -55°C 

to + 12SOC operation. Case size will be .82L X .4CNV 
X .36H. When ordering add suffix "cn (14HTC,14HLTC.) 

2350 

A·1566 ESC PG. 9 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 
-- -~ ---=- - -- ---

a:u:D.1 °E .... ~ ELECTRONICS CORP. TOll FREE 
~ ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
• ... ~ PHONE: (201) 947·0400 • TWX 710.991.9780 (EXCEPT N.J.) 

SERIES 
9T 
m 

COMPATIBLE 
5 TAPS 

SERIES 
9P 
m 

COMPATIBLE 
TRIPLETS 

SERIES 
9G 
Tn 

COMPATIBLE 
SINGLE 
OUTPUT 

LOW PROFILE DIGITAL DELAY LINES 
FOR MILITARY APPLIC ATIONS 

TTL 

Model No. 
Delay Delay/ 
(ns) Tap (ns) 

9T25 25 5 
9T30 30 6 
9T35 35 7 
9T40 40 8 
9T45 45 9 
9T50 50 10 
9T75 75 15 

. 9T100 100 20 
9TJ50 150 30 
9T200 200 40 

12 '" 10 6 8 

~
UT r-- "1 ,. 

vcc.>--f-o< I 
IN 1 I 

I I 
GND 7 I I 

L _______ -..! 

PIN 

LOW POWER 
SCHOTTKY 

Delay Delay/ 
Model No. (ns) Tap (ns) 

9LT50 50 10 
9LT75 75 15 
9LT100 100 20 
9LT150 150 30 
9LT200 200 40 

SERIES 
9LT 

LOW POWER 
SCHOTTKY 
5 TAPS 

Intermediate delay values available upon request. 

Model No. 

9P5 
9PI0 
9P15 
9P20 
9P25 
9P50 

Model No. 

9G5 
9Gl0 
9G20 

_ 9G25 
9G50 
9Gl00 
9G200 

Supply Voltage 
Supply Current 
Rise & Fa Time 
Operating Temp. 
Size * 
Delay Tolerance 

Delay 
per line (ns) 

5 
10 
15 
20 
25 
50 

Delay (ns) 

5 
10 
20 
25 

I 
I 
I 
I 
I 
I 

50 
100 ~ -------------6~D 
200 

I 7 

SPECIFICATIONS: 

9 Series 9L Series 

5.0VDC ±5% 5.0VDC ±5% 
70 Me Max 25 Me Max 
4.0 ns Max o. ns Max 
-5SOC to + 125"C -55"C to + 125"C 

.80l X .51N1 X .165H 
± 5% or 2 ns whichever is greater 

Model No. 

9LPI0 
9LPI5 
9LP20 
9LP25 
9LP50 

Model No. 

9LG10 
9LG20 
9LG25 
9LG50 
9LG100 
9LG200 

Delay 
per line (ns) 

10 
15 
20 
25 
50 

Delay (ns) 

10 
20 
25 
50 

100 
200 

SERIES 
9LP 

LOW POWER 
SCHOTTKY 
TRIPLETS 

SERIES 
9LG 

LOW POWER 
SCHOTTKY 

SINGLE 
OUTPUT 

These devices are supplied with ceramic IC's 
that have been screened to MIL-STD-883 for 
-sff'c to + 125aC operation. 

* Also available with stand-offs, maximum height becomes. 180. 
Specify above series with suffix "5". Example: 9T25 becomes 9T255. 

N~TE·NEW! 
FAX NO. 201-947';;0406 

EEM 1988 For manufacturers' sales offices, see yellow pages ESC PO. 10 A'1567 



2350 

SERIES 
8T 

AND 
SERIES 

8TD 
DIGITAL 

TTL 
COMPATIBLE 

5 TAPS 
8 PIN 

PACKAGE 

DUAL -IN-LINE 
OR 

AUTO 
INSERTABLE 

AND 
SERIES 
8SGT 

SURFACE MOUNTING 
G LEADS 

SERIES 
ST 

DIGITAL 
TTL 

COMPATIBLE 
5 TAPS 

Looking for 
LCFUters? 
See our 
pages in 
Section 2700 

A·1568 ESC PG. 11 

DELAY LINES 2350 

DELAVLINES 

• 
SURFACE 

MOUNTING 
Intermediate delay values available upon request. 

Model Nos. Delay Delay/ 

Series 8T Series 8TD Series 8SGT ins) Tap{ns) 

8T25 8TD25 8SGT25 25 5 BT BTC BSGT 
8T30 8TD30 8SGT30 
8T40 8TD40 8SGT40 
8T50 8TD50 8SGT50 
8T75 8TD75 8SGT75 
8T100 8TDIOO 8SGTIOO 
8T200 8TD200 8SGT200 
8T250 8TD250 8SGT250 
8T300 8TD300 8SGT300 
8T400 8TD400 8SGT400 
8T500 8TD500 8SGT500 

30 
40 
50 
75 

100 
200 
250 
300 
400 
500 

6 
8 

10 
15 
20 
40 
50 
60 
80 

100 

7 2 6 3 5 
OUT -, 

I 
I 
I 

Far variations in delay from above listing, modify part 

number by changing delay. 

GND 
4 I I L _______ .J 

8T Size: .50l x .40W x .25H 
8TD Size: .50l x .28W x .25H 
8SGT Size: .50l x .28W x .2SH 

Example: 3SOns, 8T Series becomes 8T3S0 

SPECIFICATIONS: 

• Supply voltage: S.OVDC %5% 
• Delay tolerances: % 2ns or % 5% 

whichever is greater 

.Maximum Duty Cycle: SO'lo , 
* • Operating temp. range: oac to + 700C 

.Temp. Coeff. of delay: 1.Ons + SOOppm;oc. 
• Rise Time: 4ns max 
• Minimum Pulse Width: 40'10 of tatal delay 

• Terminals: Electro tinplated alloy 42 
• 02 Ow x .ClOth. 

Note: 1- All packages can be supplied in the single-output type as Series 8G, 8GD or 8SGG or dual-output types 
as Series 80, 800 or 8SGD. 

* 2- For -SSo C to 12So C operation specify Series 8TC. 

Model No. TO TD/Tap 
{ns} (fls) 

5T2S 2S 5 
5T30 30 6 
ST3S 3S 7 
5T40 40 8 
5T45 45 9 
STSO SO 10 
ST7S 7S IS 
ST100 100 20 
ST1S0 ISO 30 
ST200 200 40 
ST2S0 2S0 SO 
ST300 300 60 
ST3S0 3S0 70 
ST400 400 80 

Also available as a single output 
Series SG 

SPECIFICATIONS: 

• Supply voltage: 
• logic I input current: 
• logic 0 input current: 
• logic 1 voltage out: 
• logic 0 voltage out: 
• Operating temperature: 

5V t 5% 
50 pA max. 
2 MA max. 
2.4V min. 
0.5V max. 
o to + 7ff'C 

8 PIN Sil 

3 -4 5 6 7 OUT r--
1 

vee O-----b< 

GND~~---~-~~-~~ 

'I 
I 
I 
I 
I __ ..J 8 I L __ 

Size: .all x • JaW x .34H 

• Fan-out capabilities (max): 
• Delay tolerances: 
• Rise Time: 

10 TTL loads/tap, 20 TTL loads/unit 
± 2 ns or ± S% whichever is greater 
4 ns max 

For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

r=JI!! ~. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
I:.D.'I'm 0E,"-' ~ ELECTRONICS CORP. TOLL FREE 

• ..,...., PHONE: (201) 947·0400. TWX 710.991.9780 (EXCEPT N.J.) 

SERIES 
GSMT 

SURFACE MOUNTING 
TTL 

COMPATIBLE 
5 TAPS 

G LEADS 

AND 
SERIES 
JSMT 

SURFACE MOUNTING 

TTL 
COMPATIBLE 

STAPS 
J LEADS 

SERIES 
. 24ECL 
Eel "lOOK" 
COMPATIBLE 

HAPS 

SURFACE MOUNTING III III 
DIGITAL DELAVLINES .. 14PIN ~ 
Intermediate delay values available upon request. _ 

GSMT ~ .JSMT Model No. Total Delay/ 

...L....j !---.OSOtyP. 12 ~ 10 6 8 

'TDDDDDDDT °4 
~ ~ I 

100000001 GND7 I : 

.oJ-j r- L - - - - - - _...1 

G Style J Style Delay (ns) Tap (ns) 

GSMT25 JSMT25 25 5 
GSMT30 JSMT30 30 6 
GSMT45 JSMT45 45 9 
GSMT50 JSMT50 50 10 
GSMT75 JSMT75 75 15 
GSMTlOO JSMTlOO 100 20 
GSMTl25 JSMTl25 125 25 
GSMTl50 JSMTl50 150 30 
GSMT200 JSMT200 200 40 
GSMT250 JSMT250 250 50 

Suggested PC Board Solder Pads Size: GSMT .450L x . 370W x .175H 
JSMT .450L x .450W x . 175H 

SPECIFICATIONS: 

• Supply voltage (Vcc): 5.0VDC t 5% TEST CONDITIONS: 

• Delay tolerance: t 2ns or 5% 
whichever is greater 

• Rise Time: 4ns max 
• Minimum Pulse Width: 40% ~f total delay 
• Maximum Duty Cycle: 5(1"10 

• Temperature: 25° t50C; Vcc=5.0VDC 
• Input pulse width: 1.2 times the total delay time 
• Pulse spacing: 5 times the total delay time 
• Input rise time: 2ns; input pulse amplitude 3.0VDC 
.AII outputs loaded with 15pf 

• Operating temp. range: 0 to 7acC 
• Temp. coeff. of delay: 1.Ons + 50Oppm/oC 

• Time delays measured at the 1.5 volts level on the leading edges 
• Rise time measured from .75 to 2.4V 

• Terminals: .018 w x .010 tho 

EeL 111DD.DDDJI DIGITAL DELAY LINES 

These lOOK ECl Hybrid Delay lines are contained in a 
24 Pin DIP package using ECl "100,000" Series Circuits 

Total Delay/ Delay IN 
24 

24 PIN 

ESf 
\ 

1\ 1\ 
IIIIII 

Vee Vee Vee 
19 18 13 Model No. Delay (ns) Top {ns} Tolerances • 

24ECl8 10 **1 ±.5nsor±5% 
24ECL16 17 **2 ± .5ns or ± 5% 

----.%- ----~ 
24EC124 24 
24ECL32 32 
24ECL4Q 40 
24ECl48 48 
24ECL56 56 
24ECL64 64 
24ECl72 72 
24ECl80 80 
24ECLI60 160 
24ECL200 200 

"Whichever is greater 
""First top is 3.0 nsec. 

SPECIFICATIONS: 

3 
4 
5 
6 
7 
8 
9 
10 
20 
25 

• lOOK ECl Input and Output 

±I.Onsor±5% 
± 1.5ns or ± 5% 

I 
I 
I 
I 

Lr-
1 

Vee 
3 4 
1 2 

Size: 

Delay L~ne with 
Eel lOOK 

Input and Output Buffers 

!-r 
5678910 
3 Vee Vee 4 5 6 

i .3L X .SOW X .375H 

TEST CONDITIONS: 

• Pulse Width: 2 X total Td 
• Operating Temp: OoC to + 85°C 
• Storage Temp: -55°C to + 125°C 
.Vee: -4.5VDC·:!: 5% 

• Pulse Spacing: 5 X total Td 
• Pulse Amplitude: (-1.475 max to -1.165 min) 

• Logic 1 Output: -1.025 min 
• Logic 0 Output: -1.620 max 

.Vee: -4.5VDC 

.Vcc: OVDC 

• Temperature: + 25°C 

Outputs connected to external 50 ohms pulldown 
resistor to -2.0V 

11 12 
7 8 

I 
I 
I 
I 

For manufacturers' sales offices, see yellow pages ESC PG. 12 A·1569 



SERIES 
14CMOS 

DIGITAL 
DELAY LINES 

5 TAPS 
14 PIN 

PACKAGE 

SERIES 
14FT 

FAST 

TTl COMPATIBLE 
14 PIN 

PACKAGE 
5 TAPS 

A·1570 ESC PG. 13 

HIGH SPEED CMOS DIGITAL DELAY LINES 
This series of digital hybrid delay lines are contained in a 
14 Pin DIP package using High Speed CMOS series circuits. 

Model No. Delay Delay/ 
(ns) Tap (ns) 

14CMTD32 32 *5 
14CMTD36 36 *6 
14CMTD40 40 *7 
14CMTD44 44 *8 
14CMTD48 48 *9 
14CMTD52 52 *10 
14CMT-D60 60 12 
14CMTD75 75 15 
14CMTD100 100 20 
14CMTDI25 125 25 
14CMTDI50 150 30 
14CMTD175 175 35 
14CMTD200 200 40 14 PIN 
14CMTD250 250 50 
14CMTD300 300 60 
14CMTD350 350 70 
14CMTD400 400 80 
14CMTD420 420 84 
14CMTD440 440 88 
14CMTD450 450 90 
14CMTD500 500 100 

*Residual Delay first tap-12ns. 

SPECIFICATIONS: 

• Supply voltage: 
• Delay tolerances: 

• Rise Time: 
• Five equally spaced taps 

** • Operating temp. range: 
• Terminals: 

+ 
~.OVDC+ 10'10 
- 2ns or - 5% 
whichever is greater 
4ns max 

rf'c to + 70°C 
Electro tin plated alloy 42 
• 02 Ow x .ClOth. 

12 4 10 6 8 
OUT 

GNOo,-~------~~~--~~ 
7 

I 
I 
I 
I 
I _____ .J 

Size: .785L X .285W X .250H 

DC PARAMETERS 
LIMITS 

Min. Max. 

Voh Vcc=min 4.OV -loh =4.OmA 

Vol 
Vee-min - .3V 
101 =4.OmA 

Vih 
Vcc=min-mox 2.OV -

ViI V cc=m in-max - .BV 

Il 
Vcc=mox - +/-I.~A 

Icc 
Vcc=mox - 15mA 
outputs low 

mox cc=max 
lood Voh=4.OV 10 LSTTL Loods 

TEST CONDITIONS: 

• Vee = 5.OVDC, Temp. 25°! 5°C 
• Time delay measured at the 1.5V level 
• Rise time measured from .75V to 2.4V 
• Input test pulse: 

Pulse voltage: 
Pulse rise time: 
Pulse width: 
Pulse spacing: 

3.0V 
2ns 
1.5 x max Td 
5 x max Td 

** Also available for _SSOC to + 12SoC operation. The dimensions will change to .82L X .40W X .36H. 

FAST TTL LOGIC DELAY LINES 
Model No. 

Time Delay 
(nsec) 

14FT25 25 
14FT30 30 
14FT35 35 
14FT40 40 
14FT45 45 
14FT50 50 
14FT75 75 
14FTlOO 100 
14FT150 150 
14FT200 200 
14FT250 250 
14FT300 300 
14FT500 500 

Delay/Tap 
(nsec) 

5 
6 
7 
8 
9 

10 
15 
20 
30 
40 
50 
60 

100 

14 PIN 

12 4 10 6 8 
OUT 

I 

GNDo--~-------~~--~~~~ 

I 
I 
I 
I 7 __ .J 

Size: .BOL x .40W x .2BH 

For variations in delay from above listing, modify part number by changing delay. 
Example: 40Ons, 14FT series becomes 14FT400. 

SPECIFICATIONS: 

e Supply voltage: 
e Delay tolerances: 

e Rise Time: 
eMinimum Pulse Width: 
• Maximum Duty Cycle: 
e Operating temp. range: 
eTemp. coeff. of deloy: 
e Terminals: 

S.OVDC ±S% 
± 2ns or±S% 
whichever is greater 
3ns max 
40% of total delay 
50% 
OoC to +700C 
1 . Ons + SOOppmjOC 
Electro tin plated alloy 42 
.02Ow x • OJ Oth. 

TEST CONDITIONS: 

.Vcc = 5.0VDC, Temp. 250 :!; SOC 
• Time delay measured at the 1.5V level 
• Rise time measured from .75V to 2. 4V 
• All outputs loaded with 15pf 
• Input Test Pulse: 

Pulse voltage: 
Pulse rise time: 
Puls~ width: 
Pulse spacing: 

3.eN 
2 ns 
1.2 x max Td 
5 x max Td 

NOTE-NEW! 
FAX NO. 201-947-0406 

For manufacturers' sales offices, see yellow pages EEM 1988 



16 PIN DIL & AUTD INSERTABLE PACKAGES 

Intermediate delay values available upon request. 

SPECIFICATIONS: 

• Cumulative delay tolerances: :I: Ins or :I: 5% whichever is greater 
• Log 1 (output): - .96V min 
• Logic 0 (output): - 1.65V max 
• Logic 1 (input): - .98V min 
• Logic 0 (input): -1.63V max 
• Output rise time: 3ns max 
• Supply voltage: -5.2V :I: 5% 
• Supply current: EC series: 65mA max 

E G series: 70rnA 
ED series: l00mA 
EP series: 140mA 

* • Operating temperature: OOC to +700C 
• Delay temp. coefficient: 1 • Ons +500ppm/oC 

• Terminals: Electro tin plated alloy 42 
. 02 Ow x .00Oth. 

SERIES 
16EC 
AND 

SERIES 
16ECD 

ECl 
. COMPATIBLE 

5 TAPS 

SERIES 
16EP 
AND 

SERIES 
16EPD 

ECl 
COMPATIBLE 

TRIPLETS 

SERIES 
16ED 
AND 

SERIES 
16EDD 

ECl 
COMPATIBLE 

DUAL 

SERIES 
16EG 
AND 

SERIES 
16EGD 

Model No. 

16EC10 
16EC15 
16EC20 
16EC25 
16EC30 
16EC40 
16EC50 
16EC60 
16EC80 
16EC100 

Model No. 

16EP5 
16EP10 
16EP15 
16EP20 
16EP25 
16EP50 

Model No. 

16ED5 
16ED10 
16ED15 
16ED20 
16ED25 
16ED50 
16ED60 
16ED80 
16ED100 

Model No. 

16EG5 
16EG10 
16EG15 
16EG20 
16EG25 
16EG50 
16EG75 
16EG100 

Model No. 

16ECD10 
16ECD15 
16ECD20 
16ECD25 
16ECD30 
16ECD40 
16ECD50 
16ECD60 
16ECD80 
16ECD100 

Model No. 

16EPD5 
16EPD10 
16EPD15 
16EPD20 
16EPD25 
16EPD50 

Model N~. 

16EDD5 
16EDD10 
16EDD15 
16EDD20 
16EDD25 
16E D50 
16EDD60 
16EDD80 
16EDD100 

Model No. 

16EGD5 
16EGD10 
16EGD15 
16EGD20 
16EGD25 

16EGD50 
16EGD75 
16EGD100 

Delay Delay/ 
(ns) Tap(ns) 

10 2 
15 3 
20 4 
25 5 
30 6 
40 8 
50 10 
60 12 
80 16 

100 20 

Delay 
per line (ns) 

5 
10 
15 
20 
25 
50 

Delay 
per line(ns} 

5 
10 
15 
20 
25 
50 
60 
80 

100 

Delay(ns) 

5 
10 
15 
20 
25 

50 
75 

100 

TEST CONDITIONS: 

• Temp. = 2SoC Vee = -S.2VDC Vcc = Grd 
** • Input Amplitude: 1 ;OV (-.75V to -1.75V) 

• Pulse Width: 3 X max Td 
• Pulse Spacing: 5 X max Td 
• Time delays measured at the -1.3 V level 
• Output terminals connected through an external 

pulldown resistor of 100 Q to -2 VDC 

* * Input pulse is provided by standard open emitter 
ECl 10,000 gate. 

The 16EC, 16EP, 16ED and 16EG series are Dil packages • 
The 16ECD, 16EPD, 16EDD ond 16EGD series ore 
Auto Insertoble (DIP) packages. 

r--
8 

VEE~ 

15 3 14 4 13 
OUT 

I 
I 

IN 5 I 
1 I DELAY NETWORK I 

vee, b-f- x 116 
L x-,-Q - - - - - - ---lvecz 

Size: .8l x .4W x .28H 

16 IS 14 13 

vce~i__ 91iIl_ Qv.n _ 1I!l, 
I • , 
I I 
I : 
I I 
I I 
I I 
I x I 

vcCi!-- If:·jl-- IN2-- IN36VEE 
1 5 6 7 8 

16 IS 13 
vee~i __ 911IL ____ Qv.n, 

I • I 
I I 
I : 
I I 
I I 
I I 
I x I 

vcCi!-- IN'------- IN26VEE 
1 S 7 8 

16 10 
vec~<.f-_____________ !,N 

I x I 
I I 
I I 
I I 
I I 
I I 

: x : 

vc~-6 - -OUT---------'6VEE 

12 8 

ECl 
COMPATIBLE 

SINGLE 
OUTPUT * Available for -SSoC to +12SoC operation with dimensions increased to .360 high x .820 long. 

Specify 16ECC, 16EPC, 16EDC, or 16EPC when ordering. 

For manufacturers' sales offices, see yellow pages 



TTL DIGITAL PROGRAMMABLE DELAY LINES 
This series of programmoble hybrid delay lines utilize TTL Schottky circuits. The PTT's are offered _!n_~ ±t_6 & 8 Bit Series. 

Zero Step 
Maximum Delay 

Zero Step Maximum Delay 
Model No. IDelay (n,) Delay (n,) per step Model No. Delay (n,) Delay (ns) per step 

(nom) (n,) (nom) (n,) 

PTT3-1 14 1 ± .5 m4-1 30 1 ± .5 
PTT3-2 21 2 ± .5 PTT4-2 45 2 ± .5 

3BIT PTT3-3 28 3 ± .6 4BIT PTT4-3 60 3 ± 6 

SERIES PTT3-4 35 4 ± .8 PTT4-4 75 4 ± .8 
m3-5 7±2 42 5 ± 1 PTT4-5 15 ± 2 90 5 ± 1 

PTT3 PTT3-6 49 6 ± 1 PTT4-6 105 6 ± 1 
PTT3-7 56 7 ± 1 m4-7 120 7 ± 1 
PTT3-8 63 8 t 1 PTT4-8 135 8 ± 1 
PTT3-9 70 9 ± ,1 PTT4-9 150 9 ± 1 

SERIES PTT3-1 0 77 10 ± 1 PTT4-1 0 165 10 ± 1 

Vee 1'1 Pl '" Vee PI Vee Pt P3 P. PTT4 9 999 f 2? ? ?1? ? 
AND 

x x x 

I I 
32 Pin OIL I OlSl'taJ"",,,~le I DIiIIIaI 0.10)1 Line 

16 Pin OIL PI'ogrommabl. 

SERIES 
0.10)1 Line ~ i 

PTT6 
I g ~ ~ g ~ 
~ ~ ? i IN GND OUT GND 

IN OUT E GND Size: 1.75L X .400 X.28 H 
TTL Size: .8OL X .400 X.28 H 

COMPATIBLE Maximum Delay SPECIFICATIONS' 'Zero Step 
PROGRAMMABLE Model No. Delay (n,) Delay (n,) per step 

eloglc! (output), 
.-~. 

(nom) (ns) 2.4 min 
DELAY LINES SBIT PTT6-1 83 1 ± .5 elogic 0 (output), .SOVDC max 

PTT6-2 146 2 ± .5 e Operating Temp. Range, fPC to + 7fPC * 
PTT6-3 20 ± 2 209 3 ± .6 e Storage Temp. Range: -SSoC to + 12SoC 
PTT6-4 272 4 ± .8 
PTT6-5 335 5 ± 1 *For -sSOC to + 12SoC operation - Contact Plant 

Vee Vee ?, Ps PI Vee 1'1 Pl P3 

? ? V ¥V 3? ff¥ TEST CONDITIONS: 

x x x e Vee = SVDC Temp. = 2SoC 

48 Pin OIL r Digital I'rogronlmlJbl. Oeloy Line e Input Pulse W.idth: 3 X max Td 

~ elnput Rise Time: 2ns max 

? ~ ~ ~ ~ 
e Input Pulse Spocing: S X max Td 
e Td measured at 1.S V level 

IN GND GND OUT GND 
e Output loaded with 15pf Size: 2.55L X .400 X .28 H 

EeL DIGITAL PROGRAMMABLE DELAY LINES 
This series of programmable hybrid delay lines utilize ECl 10,000 Series IC·s.· The PEC's are offered in 3, 4, 6 & 8 Bit Series. 

SERIES 
PEC3 

SERIES 
PEC4 

AND 

SERIES 
PEC6 

Eel 

COMPATIBLE 

PROGRAMMABLE 

DELAY LINES 

Maxtmum 
Zero Step Model No. Deloy (ns) 
Delay (ns) (nom) 

3BIT PEC3-1 10 
PEC3-2 17 
PEC3-3 3 ± 2 24 
PEC3-4 31 
PEC3-5 38 

VccOUT PI Pl 
1615 109 

16 Pin OIL 

1 2 6 7 8 
Vee E IN PI Vee 

Size: '.825L X' .400 X .36H 

Maximum Zero Step 
Model No. Delay (ns) Delay (n,) 

SBIT 

48 Pin oiL 

V<;eOUT 
4847 

I 
Vee 

PEC6-1 
PEC6-2 
PEC6-3 
PEC6-4 
PEC6-5 

(nom) 

71 
134 

8 • 2 197 
260 
323 

P2 P1 Vee P5 PI Vee 
424140 343332 

789 15 
PI Vl!eVec P4 Vee Vee 

Size: 2.5OL X .400 X .36H 

Delay 
per step 

(n,) 

1 ± .5 
2 ± .5 
3 ± .6 
4 ± .8 
5 ± 1 

Delay 
per step 

(ns) 

1 ± .5 
2 •• 5 
3 ± .6 
4± .8 
5 ± 1 

IN 
28 

24 
Vee 

Zero Step 
Maximum Delay 

Model No. 
Delay (ns) 

Delay (n,) per step 
(nom) (ns) 

PEC4-1 25 1 ± .5 
PEC4-2 

10 ± 2 
40 2 ± .5 

PEC4-3 55 3 ± .6 

4BIT 

PEC4-4 70 4 ± .8 
PEC4-5 85 5 ± 1 

VceOUT PI P4 
32 31 2625 

32 Pin DlL 

1 7 12 1516 
Vee PI IN Pt Vee 

Size: 1.75L X .400 X .36H 

SPECIFICATIONS' 

elogic 1 (output): 
e logic 0 (output): 
eOperating Temp.Range: 
e Storage Temp. Range: 

TEST CONDITIONS' 

-.96V min 
-1.6SV max 
-fPC to + 7fPC 
-SSoC to + 12SOC 

e Input Pulse Width: 3 X max Qela)' time 
e Input Pulse Spacing: S X max delay time 
e Input Rise Time: 2 ns max 
elnput Pulse Voltoge: I.OV (-.75V to -1.75V) 
eVee: -S.2VDC 
e Output connected to -2VDC through 100 ohms. 
eTime delays measured at -1.3 Volt level. 

Also available for -~C to + 125°C operation as Serie; PECC3, PECC4 and PECC6. Intermediate delay values available upon request. 

For manufacturers' sales offices, see yellow pages 



DELAY LINES 

r:r:a:r:rl °E .... ~ ELECTRONICS CORP. TOLL FREE 
II i 'IIIIIIIIa. 534 BERGEN BOULEVARD. PALISADES PARK, N.J. 07650 800·631·0853 
.. ,l!JIl!!"'" ...... PHONE: (201) 947-0400. TWX 710.991.9780 (EXCEPT N.J.) 

TTL DIGITAL PROGRAMMABLE DELAY LINE 
This series of 8 Bit programmable hybrid delay Unes utilize TTL Schottky circuits. 

~ ~ ~~ ~ ~~~~ ~~~ 
M ~ ~~ ~ ~G~~ ~~n 

SERIES 
PIT 8 
8 BIT 

TTL COMPATIBLE 
PROGRAMMABLE 

DELAY LINES 

SPECIFICATIONS. 

1 
IN 

• Zera step delay is measured fram the input pin 
• All programmable delays after step zera are re 
• Pragrammable delay tolerance: ± 2ns or 5% 
• Rise time: 4ns max 

Madel No. 

PTTB-I 
PTTB-2 
PTTB-3 
PTTB-4 
PTTB-5 

*1 

o 
16 

GND 

Zero step 
Delay (ns) 

20t 2 

ferenced to step zera 
whichever is greater 

C • Operating temp. range: OoC to + 7r:P 
.Vol: ,4V max 
• Voh: 2.4V min 
.Vcc: 5VDC ± 0.2 5V 

lated alloy 42, • Terminals: Electra tin p 
.020 w x .0 10 tho 

24 
GND 

Maximum 
Delay (ns) 

(nom) 

275 
530 
7B5 

1040 
1295 

-

Size: 3,30 L X ,40 W X .28 H 

29 32 
OUT GND 

Delay 
per step 

(ns) 

1 t.5 
2 t .5 
3 t.6 
4 t.B 
5 t 1 

Intermediate delay values 

available ~pon request. 

TEST CONDITIO NS' 

mp.250 C eVcc = 5.OVDC, Te 
e Time delay measure d at the 1.5 volt 

ing edge level of the lead 
e Rise time measured 
e Output loaded with 
elnput pulse width: 
elnput rise time: 
• Pulse amplitude: 
e Pulse spacing: 

from .75V to 2.4 volts 
15pf 

3 x max time delay 
2ns 
3.0 volts 
lOOOns 

This Series is suppl ied in two versions: PTTS and PTTC8 

PTTS: Employs a plastic packaged IC for an operating 
temperature range of fPc to + 7fPC 

PTTC8: Manufactured with a ceramic packaged IC which has 
been screened per MIL-STO-883 for a -550 C to + 1250 C 
operating temperature range. The height of this series 
is .360. When specifying add letter "c" after "T" 

EeL DIGITAL PROGRAMMABLE DELAY LINES 

SERIES 
PEe8 
8 BIT 

Eel COMPATIBLE 
PROGRAMMABLE 

DELAY LINES 

SPECIFICATIONS' 

1 
Vee 

7 8 9 
PI VeeVce 

P5 P6Vee 
504948 

15 1617 
P4 VeeVce 

Zero Step Madel No. 
Delay (ns) 

PECB-l 
PECB-2 
PEC8-3 12 t 2 
PEC8-4 
PECB-5 

*35 

P8 
42 

232425 
P7VeeVee 

Maximum Delay 
Delay (ns) per step 

(nom) (ns) 

267 1 t.5 
522 2 t.5 
7n 3t .6 

1032 4 t .8 
12B7 5 t 1.0 

IN 
35 

Size: 3.3 LX .40 W X .36 H 

Intermediate delay values 

availoble upon request. 

TEST CONDITIO NS' 

eTemp.25aC Vee = 5.2 VDC Vcc = Grd 
ferenced to step zera 

e Zera step delay is measured fram the input pin 
• All pragrammQble delays after step ~era are re 
e Pragrammable delay tolerances are - 2ns or 5% 
• Rise time (20% to 80% points) = 5ns max 

** • Input pulse amplit ude: 1.0V(-.75VHto-1.75l) 

* e Operating temperature range: OoC to + 7rfC 
elogic I (output): -.96V min 
• Logic 0 (output): -1.65V max 
e Logic I (input): -.98V min 
e Logic 0 (input): -1.63V max 
• Terminals: Electra tin pIa 

.020 w x .010 

whichever is gneater 

ted alloy 42 
tho 

ion as PECC8 Series 

e Pulse width: 3 X max Td 
e Pulse spacing: 10 X max Td 
eTime delay measure d at the -1.3 V level 
e Output connected t hrough an external pulldown resistor 

VDC of 100 ohms to -2 

** Input pulse pra 
open emitter 

I 

vided by a standard 
EClIO,OOOgate. 

NOTE-NEW! 
FAX NO.201-S47-040S 

For manufacturers' sales offices, see yellow pages ESC PG. 16 A'1573 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1 003 
Capacitors, Basic Formulas .............. A·1030 
Capacitors, Miniglossary ................. A·1 027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................ A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ A·1633 
IC Master ......................................... A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................ A·I 761 

Military Qualified Products List ........... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. 8·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1911 
ReSistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C·1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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2350 DELAY LINES .2350 

TABLE OF CONTENTS 
TYPE CONFIGURATION SPECIAL FEATURES SERIES NO. PAGE 

TTL 5/10-Tap, 14-Pin DIP Auto-Insertable DL14/DL15 3 

TTL 5-Top, 14-Pin DIP TPLH & TPHL Control LT14/LD14 4 

TTL Triple Delay, 14-Pin DIP 3 Independent Delays DL34/DT34 5 

TTL 5/10-Tap, 8/14-Pin SIP ST08/ST14 6 

TTL 5-Tap, 8-Pin DIP DT08 7 

TTL 5-Tap, 8-Pin SMD SMD - "Gull Wing" Leads SMT08 8 

TTL 5-Tap, 14-Pin SMD SMD - "Gull Wing" Leads SMT14 9 

TTL 5/10-Tap, 28-Pin SMD SMD - "J" Leads SMT28/29 10 

HCMOS 5-Tap, 14-Pin DIP High Speed CMOS HCL 14/HCT14 11 

ECL 5-Tap, 16-Pin DIP "10K" Compatible DE16 12 

ECL 8-Tap, 24-Pin DIP "100K" Compatible DE24 13 

TTL 3-Bit, 16-Pin DIP Programmable PT36 14 

TTL 4-Bit, 32-Pin DIP Programmable PT42 15 

Analog 10-Tap, 14/16-Pin DIP DP14/DP16 16 

Analog 20-Tap, 24-Pin DIP DP24 17 

Analog 5/10-Tap, 7/14-Pin SIP SP07/SP14 18 

Analog Various Custom/Variable/Hi-Rel Various 1,9 

For information on other Kappa Delay Lines, call (201) 396-9400. 

1443 Pinewood Street, Rahway, NJ 07065 
(800) 223-0603; In NJ (201) 396-9400; Telex 130081 KAPPA RHWY 
West Coast Office (818) 995-2401 NETWORKS. INC. 

A'1576 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

SERIES Dl14/Dl15 TTL SCHOTTKY (14-PIN) 5-TAP/10-TAP 

AUTO-I SERTABLE DELAY LINES 
RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 

VIH High-level Input Voltage 2.0 V 

Vll low-level Input Voltage 0.8 V 

11K Input Clamp Current -18 rnA 

10H High·level Output Current -1.0 rnA 

10l lOW-level Output Current 20 rnA 
TA Operating Free-Air Temperature 0 +25 +70 'c 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-level Output Voltage VCC = min. VIH =min. 10H = max 2.7 3.4 V 

VOl low-level Output Voltage VCC = min. Vll = max. 10l =max 0.5 V 

FEATURES 
• Auto-Insertable 14-pin package 

VIK Input Clamp Voltage VCC = min. II = 11K -1.2 V 

IIH High-level Input Current VCC = max. VIN = 2.7V 50 p.A 
VCC = max. VIN = 5.25V 1.0 rnA 

• TTL Schottky interfaced III lOW-level Input Current VCC = max. VIN = 0.5V -2 rnA 

• 5/10 equally spaced taps 
• Risetime: 4 ns max(S) (6) 

lOS Short Circuit Output Current VCC = max. VOUT = O. -40 -100 rnA 
one output at a time 

ICCH High-level Supply Current VCC = max. VIN = OPEN 30/60 45/75 rnA 
ICCl low-level Supply Current VCC = max. VIN = 0 65/120 75/150 rnA • Total delays from 25-500 ns 

MARKINGS AND DIMENSIONS, 
in (mm) 

NH Fanout High-level Output VCC = max. VOH = 2.7V 20 TTl load 
Nl Fanout low-level Output VCC = max. VOL = 0.5V 10 TTl load 

14 13 12 11 10 • 

F~====~ "., "Iw ... " INPUT PULSE TEST CONDITIONS 
INDEX MARt( 

IDENTIFICATION 
PIN NO. 1 

only) 

.020 
.300 r ,.5(8) MIN 

16.35) MAX "''''rTrnrn-n-rlJ~ 
See Note 3 

r 

6 EQUAL SPACES 
EACH .100 :t .010 (2.54 :t .2541 

NON·ACCUMULATIVE (NOTE 2) 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width. of Total Delay 
d Duty Cycle 

PART Total Delay Tap Delay 
NUMBER (ns)(1) (2) (ns)(1) (2) 

Dl14CB250 25 5 
Dl14CB500 50 10 

3.1 3.2 3.3 V 
2.0 ns 

40/20 100 % 
33.3 50 % 

Notes: 

1. Delays measured at 1.SV level on leading edge only. 

2. Delay tolerances: ±S% or ±2 ns. whichever Is greater. refer-
enced from Input and guaranteed only under the following 

Dl14CB750 75 15 
test conditions: Vee = 7t' TA = Typ. EIN = Typ. TRI = max. TW= 
Typ. PRII = 1MHz (or d two whichever Is less). Rl 1 megohm 

I, .350 (a.l9) I t- .310 (r.an-j 

Marking and dimension notes: 

1. A notch may be substituted for PIN #1 
Dot Index. 

2. Each terminal is located within ±.010 of 
its nominal multiple of .100 along this 
longitudinal dimension relative to 
terminals 7 and 8. 

3. Also available in .200 in. max 
mounting height as DL 14CA and 
.165 in. max mounting height 
as DL14CZ. 

Dl14CB101 

Dl14CB251 

Dl14CB501 

Dl15CC500 

Dl15CC101 

Dl15CC151 

Dl15CC201 

Dl15CC251 

Dl15CC501 

K~~t!~ 

100 

250 

500 

50 

100 

150 

200 

250 

500 

20 and CL2 pI. 

50 3. Temperature coefficient of delay will vary. depending upon 

100 
total delay. according to the formula: T PTA = (100 +(25.000/TPLH»). 

4. Delay will vary approximately 4% for every 5% change in sup-
5 plyvolloge. 

10 5. Risellme measured from O.7SV to 2.4V level. 

15 6. Measured with no loads on taps. 

20 7. Other delays also. available upon request. 
25 8. Typical trailing edge delay = leading edge delay within 
50 ±15% typo 

FIGURE 1 - SCHEMATIC 

Series DL 14 12 4 10 6 8 

=":Effml-' I I 
IN1 I I 

I RI 
GND7 I I L ____________ .J 

INTERNAllV TERMINATED 

U.S.A. Factory Direct. 1443 Pinewood Street. Rahway. NJ 07065. Phone (201) 396-9400. Toll Free 800-223-0603, Telex: 130081. KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220. Sherman Oaks, CA 91423. (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 

3 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1577 



2350 DELAY LINES 2350 

SERIES LT14/LD14 TTL SCHOTTKY (14-PIN) 5-TAP 

LEADING & TRAILING EDGE DELAY LINE 
RECOMMENDED OPERATING CONDITIONS MIN TVP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 

VIH High-Level Input Voltage 2.0 V 

VIL Law-Level Input Voltage 0.8 V 

11K Input Clamp Current -18 mA 

10H High-Level Output Current -1.0 mA 

10L Low-Level Output Current 20 mA 

TA Operating Free-Air Temperature 0 +25 +70 °c 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-Level Output Voltage VCC = min, VIH =min. 10H = max 2.7 3.4 V 

VOL Low-Level Output Voltage VCC = min, VIL = max, 10L =max 0.5 V 

FEATURES 
VIK Input Clamp Voltage Vec = min, II = 11K -1.2 V 

IIH High-Level Input Current VCC = max. VIN = 2.7V 50 I"A 
• TplH and TpHl controlled VCC = max. VIN = 5.25V 1.0 mA 

IlL Low-Level Input Current VCC = max, VIN = 0.5V -2 mA • Available in auto-insertable (LT14) 
and standard (LD14) 14-pin 
package 

lOS Short Circuit Output Current VCC = max. VOUT = 0, -40 -100 mA 

• 5 equally-spaced taps 
• Total delays from 25-500 ns 

MARKINGS AND DIMENSIONS, 
in (mm) 

vee OUT! 

LD14XXXXX .400 
• KAPPA (10.16) 

(DATE CODE) MAX 

IN 2 4 G ~ 
f---- (2~~302)----I 

MAX 

~~5 
(6.99) 
MAX 

J l ;:2~5~'N 

. j I II m8TYP-
I ~ -1t--{.457) 

.050 TYP .100 TYP 

ICCH High-Level Supply Current 
ICCL Low-Level Supply Current 
NH Fanout High-Level Output 

NL Fanout La N-Level Output 

.050 TYP (1.27) 

IN GND ~ 
7237567 

.300 :t:.010 
(7.62 :t: .254) 

(1.27) (2.54) 14 12 

INDEX MARK 
IDENTIFICATION 

PIN NO.1 

.280 
(7.11) MAX I 

-l'320 (B.13) r I 1 
.290 (7.36\ f.--- (19.8~f~AX 

~-- .,.--r----------, I'i05~) MIN 

1fL-----'11 (635) MAX ------.L 

.010 TYP 
(.254) 

I .350 (B.B9)J 
r--.310 (7.87)' I 

6 eaUAL SPACES 
EACH .100 :!: .010 (2.54 :t .254) 

NON·ACCUMULATIVE 
(NOTE 2) 

Marking and dimensions notes: 

1. A notch may be substituted for PIN #1 Dot Index. 
2. Each terminal is located within ±.010 of its nominal multiple of .100 

along this longitudinal dimenSion relative to terminals 7 and 8. 

4 ~et!~. 

one output at a time 
VCC = max, VIN = OPEN 30 45 mA 
VCC = max, VIN = 0 65 75 mA 
VCC = max, VOH = 2.7V 20 TTL load 
VCC = max, VOL = 0.5V 10 TTL load 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 3 .. 1 3.2 3.3 V 

TRI 
TW 
d 

Pulse Rise-Time 2.0 ns 
Pulse Width, of Total Delay 40 100 "10 
Duty Cycle 25 50 "10 

PART Talal Delay Tap Delay 
NUMBER<7) (ns)(1) (2) (ns)(1) (2) 

LT14/LD14CB250 25 5 
LT14/LD14CB500 50 10 
LT14/LD14CB750 75 15 
LT14/LD14CB101 100 20 
LT14/LD14CB251 250 50 
LT14/LD14CB501 500 100 

Notes: 

1. Delays measured at 1.5V level at leading and trailing edge. 

2. Delay tolerances: ±5"1o or±2 ns, whichever is greater. referenced 
from input. 

3. Temperature coefficient of delay will vary, depending upon 
total delay, according to the formula: T PTA = (100 +(25,000/T PLH»)' 

4. Delaywill vary approximately 4"10 for every 5"10 change in supply 
voltage. 

5. Risetime measured from 0.75V to 2.4V level. 

6. Measured with no loads on taps. 

7. Other delays also available upon request. 

12 4 10 6 8 

vee1. 0 ix-- - - - - ----""1 
I I 

IN 1 ( I 
I I 

GND7 I I L ____________ .J 

INTERNALLY TERMINATEO 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 

A·1578 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 

SERIES Dl34/DT34 TTL SCHOTTKY • 3 INDEPENDENT DELAYS 

TRIPLE DELAY LINES (14-PIN) 
RECOMMENDED OPERATING CONDITIONS 

FEATURES 
• Available in auto-insertable 

(DL34) and standard (DT34) 14-Pin 
package 

• Risetime: 4 ns maxIS)(6) 

• 3 independent equal delays 
• TTL Schottky interfaced 

VCC Supply Voltoge 

VIH High-level Input Voltage 

Vll low-level Input Voltage 

11K Input Clamp Current 

10H High-level Output Current 

10l low-level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-level Output Voltage 
VOl low-level Output Voltage 

VIK Input Clamp Voltage 

IIH High-level Input Current 

III low-level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 
ICCL low-level Supply Current 
NH Fanout High-Level Output 

NL Fanout Low-Level Output 

TEST CONDITIONS 

VCC = min. VIH =min. 10H = max 
VCC = min. Vll = max. 10l =max 
VCC = min. II = 11K 
VCC = max. VIN = 2.7V 
VCC = max. VIN = 5.25V 
VCC = max. VIN = 0.5V 
VCC = max. VOUT = O. 

one output at a lime 
VCC = max. VIN = OPEN 
VCC = max. VIN = 0 
VCC = max. VOH = 2.7V 
VCC = max. VOl = 0.5V 

• Delay times from 5-250 ns 14 12 10 INPUT PULSE TEST CONDITIONS 

MARKINGS AND DIMENSIONS. 
F~~~~~~ 

in (mm) 

.010 + .001 
(.254 + .025) 

.280 
(7.11) MAX 

L 1 7 -i PIN NUMBERS 

I It9.B~f~AX - .----~ (~~r;~ference 
-l·3'O 18.13) .29017.36) r INDEX MARK IDENTIFICATION PIN NO 1 

.1_ I-.liOs'g8~IN 
'50 

(635) MAX 

I .350 (8.89) I 
[--.310 (7.87)-1 

I Q i!~O,~'N 
.018 ±.003 --11 1 --' 

(.457 ± .076) - . I-- .070 MAX. 
(1.78) 

11~~~'~~~~ 
3 EQUAL SPACES 

EACH .200 :t .010 (5.08 :!: .254) 
NON·ACCUMULATIVE 

(NOrE 2) 

EIN Pulse Voltage 

TRI Pulse Rise-Time 
TW Pulse Width. of Total Delay 
d Duty Cycle 

PART 
NUMBER'7) 

DL34/DT34CB250 
DL34/DT34CB500 
DL34/DT34CB750 
DL34/DT34CB10l 
DL34/DT34CB251 

Notes: 

MIN TYP MAX 

4.75 5.00 5.25 
2.0 

0.8 
-18 
-1.0 
20 

0 +25 +70 

2.7 3.4 
0.5 

-1.2 
50 
1.0 
-2 

-40 -100 

90 
115 
10 
10 

3.1 3.2 3.3 
2.0 

100 
25 

Tolal Delay 
(ns)lll (2) 

25 
50 
75 

100 
250 

Vcc OUT, OUT, OUT3 I 1 , 3 • 5' 6 7 1. Delays measured at 1.5Vlevel on leading edge only. 

0T34CBXXX 00(1016) .300 ±.010 2. Delay tolerance: ±5% or ±2 ns. whichever is greater. • 

2350 

UNIT 

V 
V 
V 

mA 
mA 
mA 
'c 

V 
V 
V 

"A 
mA 
mA 
mA 

mA 
mA 

TTL load 
TTL load 

V 
ns 
% 

% 

KAPPA 4 MAX' (7.62 ::!:: .25) 

IOATE COOEI I 1 ,. 13 12 11 10 9 8 _, 1 3. Temperature coefficient of delay will vary. depending upon 
IN, IN, IN3 GNO --.i tL..+-------f~ i total delay. according to the formula: TpTA = (100 +(25.000/TpLH»)· 

I _ .8001'0.3') ___ 1 .010 -!~ 4. Delaywill inverselyvaryabout 4% tor every5% change in supply 
,---- MAX (25) .600 voltage. 

.,;. 5. Risetime measured from 0.75V to 2.4V level. 

~.~ 6. Measured with no loads. &
--~----r. 115.'4) .05011.27ITYP 

J L ~c.~} i:~'" L-_7_. _O_t_he_r d_e_la_y_s_a_ls_o_a_va_i_la_b_l_e_u_p_o_n_re_q_u_e_s_t. ________ ....J 

(~~2~:yp (.451) 

Marking and dimensions notes: 

1. A notch may be substituted for PIN #1 Dot Index. 
2. Each terminal is located within ±.010 of its nominal multiple of .100 

along this longitudinal dimension relative to terminals 7 and 8. 

~eat!~ 
140-------- Vee All.. LINES INTERNAL!.. Y TERMINATED 

U.S.A Factory Direct 1443 Pinewood Street. Rahway. NJ 07065. Phone (201) 396-9400. ToU Free 800-223-0603. Telex: 130081. KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220. Sherman Oaks. CA 91423. (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES ST08C/ST14C TTL SCHOTTKY (8-PIN/14-PIN) 

5-&10-TAP SIP DELAY LINES 
RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltoge 4.75 5.00 5.25 V 

VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 mA 
IOH High-Level Output Current -1.0 mA 
IOL Low-Level Output Current 20 mA 
TA Operating Free-Air Temperature 0 +25 +70 °c 

FEATURES 
• 8-Pin (ST08C) and 14-Pin (ST14C) 

SIP Package 
• TIL Schottky interfaced 
.5/10 equally-spaced taps 
• Risetime: 4 ns max(S)(6) 
• Total delays from 25-1000 ns 

DC ELECTRICAL CHARACTERISTICS 

VOH High-Level Output Voltage 

VOL Low-Level Output Voltage 

VIK Input Clamp Vollage 

IIH High-Level Input Current 

IlL Low-Level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 
ICCL Low-Level Supply Current 

NH Fanout High-Level Output 

NL Fanout Low-Level Output 

TEST CONDITIONS 

VCC = min, VIH =min, IOH = max 
VCC = min, VIL = max, 10L =max 
Vec = min, II = 11K 
VCC = max, VIN = 2.7V 
VCC = max, VIN = 5.25V 
VCC = max, VIN = 0.5V 
VCC = max, VOUT = 0, 

one output at a lime 

VCC = max, VIN = OPEN 
VCC = mox, VIN = 0 
VCC = max, VOH = 2.7V 
VCC = max, VOL = 0.5V 

2.7 3.4 V 
0.5 V 

-1.2 V 
50 p.A 
1.0 mA 
-2 mA 

-40 -100 mA 

30/60 45/75 mA 
65/120 75/150 mA 

20 TTL load 
10 TTLlood 

MARKINGS AND DIMENSIONS, 
in (mm) 

INPUT PULSE TEST CONDITIONS 

_____ 1 J 
• STOBCBXXX (DATE coo-;l (4~~~1 r. ST14CBXXX {DATE CODE} (5~O~) 

KAPPA _J MAX _ KAPPA MAX ! L--.....~_~~~~---' 1 

(--------- (~~) ----------l 

lnlill .j' 
.,. 

(8.89\ 

nl~~~~Li 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 4 

Pin numbers lor reference only. .10 

.1t1±.03 
(2.54) 
MIN 

(3.81 ± .76) MIN 

.050 
(1.27) 

~~-----------~~ 
U----+-+---:-:;--__ ...lJ 

t 

24 AWG round leads may be used. 

SERIES ST08 SCHEMATIC 

1.30 :!: .01 
------------ (33.02 :!: .25) 

13 EaUAL SPACES 
EACH .100 (2.54) 

1 ------------------I--n .m 
(3.18; 

"------'-'-'-'-'-'-' -' _0 ~'1 

SERIESST14 SCHEMATIC 

4 5 6 7 6 9 10 11 12 1l 

~--- ---l-~t --I- - ----, 
Vee 1 ~---)( I 

I I 
IN3o.-1 -'-_---'--- -1- _ _ <' I 

GND" o-L __ J"lIIITTIII f: L __________________ ~ 
Vee 1 <r--- INTERNA.lL V TERMINATED INTERNAllY TERMINATED 

6 

EIN Pulse Voltage 3.1 3.2 3.3 V 

TRI Pulse Rise-Time 2.0 ns 

TW Pulse Width, of Total Delay 40/20 100 "10 
d Duty Cycle 25 50 "10 

PART Total Delay Tap Delay 
NUMBER<7) (ns)(1) (2) (ns)(1) (2) 

STOSCB250 25 5 
STOSCB500 50 10 
STOSCB750 75 15 
STOSCB101 100 20 
STOSCB251 250 50 
STOSCB501 500 100 

ST14CD500 50 5 
ST14CD101 100 10 
ST14CD151 150 15 
ST14CD201 200 20 
ST14CD251 250 25 
ST14CD501 500 50 
ST14CD102 1000 100 

Notes: 

1. Delays measured at 1.5V level on leading edge only. 

2. Delay tolerances: ±5"1o or ±2 ns, whichever is greater, referenced 
from input. 

3. Temperature coefficient of delay will vary, depending upon 
total delay, according to the formula: T PTA == (100 +(25,OOOjT PlH»). 

4. Delaywill vary approximately 4"10 for every 5"10 change in supply 
voltage. 

5. Risetime measured from 0.75V to 2.4V level. 

6. Measured with no loads on taps. 

7. Other delays also available upon request. 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400. Toll Free SOO-223-0603, Telex: 1300S1. KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (SiS) 995-2401. West Coast Distributor: Phone (213) 283-205S. 
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2350 DELAY LINES 2350 

SERIES Dl08CB/DT08CB TTL SCHOTTKY 

5-TAP TTL DELAY LINE (8-PIN) 

FEATURES 
• TIL Schottky Int,,.ir.r<>,rl 

• 8-pin package 
• 5 equally-spaced taps 
• Total delays from 25-1000 ns 

MARKINGS AND DIMENSIONS, 
in (mm) 

RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 

VIH High-level Input Voltage 2.0 V 

Vll low-level Input Voltage 0.8 V 

11K Input Clomp Current -18 mA 

10H High-level Output Current -1.0 mA 

10l low-level Output Current 20 mA 

TA Operating Free-Air Temperature 0 +25 +70 °c 

DC ELECTRICAl CHARACTERISTICS 

VOH High-level Output Voltage 

VOl low-level Output Voltage 

VIK Input Clomp Voltage 

IIH High-level Input Current 

III low-level Input Current 

lOS Short Circuit Output Current 

ICCH High-level Supply Current 
ICCl low-level Supply Current 

NH Fanout High-level Output 

Nl Fanout low-level Output 

AC ElECTRICAl CHARACTERISTICS 

TplH low-to-High level Delay Time 

TpCC VCC Coefficient of Delay 

TRO Output Risetime 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Total Delay 

d Duty Cycle 

PART Total Delay 
NUMBER(7) (ns)(I) (2) 

Dl08/DT08CB250 25 

Dl08/DT08CB500 50 

Dl08/DT08CB750 75 

Dl08/DT08CB101 100 

Dl08/DT08CB251 250 

Dl08/DT08CB501 500 

TEST CONDITIONS 

VCC = min, VIH =min, IOH = max 2.7 3.4 V 

VCC = min, Vll = max, 10l =max 0.5 V 

VCC = min, II = 11K -1.2 V 

VCC = max, VIN = 2.7Y 50 JJ.A 
VCC = max, VIN = 5.25V 1.0 mA 

VCC = max, VIN = 0.5V -2 mA 

VCC = max, VOUT = 0, -40 -100 mA 
one output at a time 

VCC = max, VIN = OPEN 30 45 mA 

VCC = max, VIN = 0 65 75 mA 

VCC = max, VOH = 2.7V 20 TIl load 

VCC = max, VOL = 0.5V 10 TIl load 

VCC = typ, TA = typ, EIN = typ -5 +5 % 
Tw = typ, d = typ(1)(2)(6) 

VCC = min-to-max, TA = typ -.016 %/mV 
EIN = typ, TW = typ, d = typ(1)(2)(4)(6) 

VCC = typ, TA = typ, EIN = typ 
TW = typ, d = typ(5)(6) 

3 4 ns 

3.1 3.2 3.3 V 

2.0 ns 

40 100 % 

25 50 % 

Tap Delay Notes: 
(ns)(1) (2) 

1. Delays measured at 1.5V level on leading edge only. 

5 

10 

15 

20 

50 

100 

2. Delay tolerances: ± 5% or± 2 ns, whichever is greater, refer-
enced from input and guaranteed only under the following 
test conditions: VCC = Typ, TA = Typ, EIN = Typ, TRI = max, 
TW = Typ, PRR = 1 mHz (or d/tw, whichever Is less), 
Rl = 1 megohm and Cl = 2pf. 

3. Temperature coefficient of delay will vary, depending 
upon lolal delay, according to the formula: TpTA = (100 
+(25,000/TpLH»' 

4. Delay will vary about 4% for every 5% change in supply 
voltage. 

5. Risetime measured from 0.75V to 2.4V level. 

6. Measured with no loads on taps. 
7. Other delays also available upon requesl. 

7 2 6 3 5 

Vee 8 
----""1 

IN 1 

I 
I 
I 
I 

I I L ____________ .J 

INTERNALLY TERMINATED 

7 ~L~tJ~~ 
GND4 

U.S.A Factory Direct: 1443 Pinewood Street, Rohway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES SMT08 TTL SCHOTTKY (8-PIN) 5-TAP 

SURFACE MOUNTED DELAY LINE 

FEATURES 
• 8-pin leaded SMD package 
• TTL Schottky Interfaced 
• 5 equally-spaced taps 
• Total Delays from 25-500 ns 

MARKINGS AND DIMENSIONS, 
in (mm) 

AFiFIA d~i» (14~~) 
~ SMTOOC' XXX -! 1 

• ,,"",000 r j 
I 0785 

(20) 

.100...,...: 
(2.54) 
TYP 

~_ _11_010 t 
(0.51) 

TYP 

' ____ ,5078 MAX I 
I~.ti- (12.9)~ 

I L ~)MAX 
I I;-;] b] Q d '-r-_.L 

-----I rD2 (g~~) . I (.05) 

cdiDb 
L .01 1 1j 

__ 421_(O~ I~ 
(10.7)~--~· 

"PINS COPLANAR WITHIN .002" 
*HEIGHT .200" (5.08 mm) ALSO AVAILABLE 

7 2 6 3 5 
SCHEMATIC 

,-----
Vcc8~ 

I 

IN1o-~I4>~~hnhn~hn~--, 

GND 4 o>--t~~~.LI-,-I_....L-'---L~--' 
INTERNALLY TERMINATED 

8 

RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 

VIH High-Level Input Voltage 2.0 V 

Vil Low-Level Input Voltage 0.8 V 

11K Input Clamp Current -18 mA 

IOH High-Level Output Current -1.0 mA 
IOL Low-Level Output Current 20 mA 
TA Operating Free-Air Temperature 0 +25 +70 'c 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-Level Output Voltage VCC = min, VIH =min, IOH = max 2.7 3.4 V 

VOL Low-Level Output Voltage VCC = min, VIL = max, 10L =max 0.5 V 
VIK Input Clamp Voltage VCC = min, II = 11K -1.2 V 

IIH High-Level Input Current VCC = max, VIN = 2.7V 50 IlA 
VCC = max, VIN = 5.25V 1.0 mA 

IlL Law-Level Input Current VCC = max, VIN = 0.5V -2 mA 

lOS Short Circuit Output Current Vce = max, Your = 0, -40 -100 mA 
one output at a time 

ICCH High-Level Supply Current VCC = max, VIN = OPEN 30 45 mA 
ICCL Low-Level Supply Current VCC = max, VIN = 0 65 75 mA 
NH Fanout High-Level Output VCC = max, VOH = 2.7V 20 TIL load 
NL Fanout Low-Level Output VCC = max, VOL = 0.5V 10 TIL load 

AC ELECTRICAL CHARACTERISTICS 

TpLH Low-to-High Level Delay Time VCC = typ, TA = typ, EIN = typ 
TW = typ, d = typ(1)(2)(6) 

-5 +5 "10 

TpCC VCC Coefficient of Delay VCC = min-to-max, TA = typ - .016 "Io/mV 
EIN = typ, TW = typ, d = typ(1)(2)(4)(6) 

TRO Output Risetime VCC = typ, TA = typ, EIN = typ 
TW = typ, d = typ(5)(6) 

3 4 ns 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 3.1 3.2 3.3 V 

TRI Pulse Rise-Time 2.0 ns 

Tw Pulse Width, of Total Delay 40 100 "10 
d Duty Cycle 25 50 "10 

PART Total Delay Tap Delay 
NUMBER!71 (ns)l1) (2) (ns)l1) (2) Notes: 

1. Delays measured at 1.5Vlevel on leading edge only. 
SMT08CA250 25 5 2. Delay tolerance: ±5% or ±2 ns, whichever is greater, 

SMT08CA500 50 10 
referenced from input. 

3. Temperatu re coefficient of delay will vary, depending 

SMT08CA750 75 15 
upon total delay, according to the formula: 
TpTA = (100+{25,000/TPLH»)' 

SMT08CA101 100 20 
4. Delaywill inverselyvary about 4% for every 5% change 

in supply voltage. 

SMT08CA251 250 50 5. Risetime measured from 0.75V to 2.4V level. 

6. Measured with no loads on taps. 
SMT08CA501 500 100 7. Other delays also available upon request. 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058 
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2350 DELAY LINES 

SERIES SMT14 TIL SCHOTIKY (14-PIN) 5-TAP 

SURFACE MOUNTED DELAY LINE 

FEATURES 
• 14-Pin Leadless SMD Package 
• TTL Schottky interfaced 
• 5 Equally-Spaced Taps 
• Risetime: 4 ns max. 

MARKINGS AND DIMENSIONS, 
in (mm) 

vcc 

SMT14CA10l 
KAPPA 

(DATE CODE) 

OUTPUT 

IN 4 GND 

f.ol·~ ___ l~·:,')" ____ ~·1 

r2~1~:U-1 

RECOMMENDED OPERATING CONDITIONS 

VCC Supply Voltage 

VIH High-Level Input Voltage 

Vll Low-level Input Voltage 

11K Input Clamp Current 

10H High-level Output Current 

10l low-level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-level Output Voltage VCC = min, VIH =min, 10H = max 

VOl lOW-level Output Voltage VCC = min, Vll = max, 10l =max 

VIK Input Clamp Voltage VCC = min, II = 11K 
IIH High-level Input Current VCC = max, VIN '" 2.7V 

Vce = max, VIN = 5.25V 

III Low-Level Input Current VCC = max, VIN = 0.5V 

lOS Short Circuit Output Current VCC = max, VOUT = 0, 
one output at a time 

ICCH High-Level Supply Current VCC = max, VIN = OPEN 
ICCl lOW-level Supply Current VCC = max, VIN = 0 
NH Fanout High-Level Output VCC = max, VOH = 2.7V 
Nl Fanout low-Level Output VCC = max, VOl = 0.5V 

AC ELECTRICAL CHARACTERISTICS 

TplH Low-la-High level Delay Time VCC = typ, TA = typ, EIN = typ 
TW = typ, d = typ(I)(2)(6) 

TpCC VCC Coefficient of Delay VCC = min-to-max, TA = typ 
EIN = typ, TW = typ, d = typ(1 )(2)(4)(6) 

TRO Qutput Risetime VCC = typ, TA = typ, EIN = typ 
TW = typ, d = typ(5)(6) 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Total Delay 
d Duty Cycle 

PART Total Delay Tap Delay 
NUMBERlll (ns)(1) (21 (ns)(1) (2) Notes: 

235() 

MIN TYP MAX UNIT 

4.75 5.00 5.25 V 
2.0 V 

0.8 V 
-18 mA 
-1.0 mA 
20 mA 

0 +25 +70 'c 

2.7 3.4 V 
0.5 V 

-1.2 V 
50 IlA 
1.0 mA 
-2 mA 

-40 -100 mA 

30 45 mA 
65 75 mA 

20 TIL load 
10 TIL load 

-5 +5 % 

- .016 %/mV 

3 4 ns 

3.1 3.2 3.3 V 
2.0 ns 

40 100 % 
25 50 % 

j ljmo±~ SMT14CA250 25 5 
1. Delays measured at 1.5V level on leading edge only. 

~ ~or.Ol~~P 1I('~;5:;:f 
.413 ±.020 ! 

- (10.49 ±.511 

2. Delay tolerance: ±5% or ±2 ns, whichever is greater, 
SMT14CASOO 50 10 referenced from input 

SMT14CA600 60 12 
3. Temperature coefficient of delay will vary, depending 

upon total delay, according to the formula: 

SMT14CA750 75 15 
TpTA = (100+(25,OOO/TplH»)' 

4. Delaywill inversely vary about 4% for every 5% change 
*PINS COPLANAR WITHIN .002" 
*HEIGHT .200" (5.08 mm) ALSO AVAILABLE SMT14CA101 100 20 in supply vollage. 

5. Risetime measured from 0.75V to 2.4V level. 
SMT14CA151 150 30 6. Measured with no loads on taps. 

12 4 10 6 8 
SMT14CA201 200 40 7. Other delays also available upon request 

VCC1. 0 i;-- - - - - ----"] 
I I 

IN1 I I 

I I 
GND7 I I L ____________ .J 

~et!~. 9 
U.SA Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1583 



2350 DELAY LINES 2350 

SERIES SMT28/29 TTL SCHOTTKY (28-PIN) 5-TAPj10-TAP 

SURFACE MOUNTED DELAY LINE 
RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VCC Supply Voltage 4.75 5.00 5.25 V 

V,H High-level Input Voltage 2.0 V 

V,l low-level Input Voltage 0.8 V 

',K Input Clamp Current -18 mA 

lOH High-level Output Current -1.0 mA 

'Ol low-level Output Current 20 mA 

TA Operating Free-Air Temperature 0 +25 +70 "C 

FEATURES DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

• 28-Pin Leaded SMD Package VOH High-level Output Voltage VCC = min. V,H =min, lOH = max 2.7 3.4 V 

• TTL Schottky interfaced 
• 5/10 equally-spaced taps 
• Delays from 25-200 ns 

VOl lOW-level Output Voltage VCC = min, V,L = max, lOL =max 0.5 V 

V,K Input Clamp Voltage VCC = min, " = ',K -1.2 V 

I'H High-Level Input Current VCC = max, V,N = 2.7V 50 p.A 
VCC = max, V,N = 5.2SV 1.0 mA 

I,L lOW-level Input Current VCC = max, V,N = 0.5V -2 mA MARKINGS AND DIMENSIONS. 
in (mm) lOS Short Circuit Output Current VCC = max, VOUT = 0, -40 -100 mA 

045 x 45° ICCH High-Level Supply Current 
~'4) 4 3 2 1 28 27 26 'CCl low-level Supply Current 

NH Fanout High-Level Output 

10 

11 

• Nl Fanout low-Level Output 

If SMT29CA 101 

~PPA 
(DATE CODE) 

INPUT PULSE TEST CONDITIONS 

E'N Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Total Delay 
d Duty Cycle 

E:~:::: -.;\ I 
• (11.81) I ---.1 

[m-~--fJ-u-J---; I ,it l;< 
.016 -.! r-- 1 I L .082 

(0.41) I _--.: I-+-------- (2.09) 

.050 typ 
(1.27) 

2 15 28 17 26 

serie~~~~~_t_ _ +1-------1 
Vee 4 cr-+-x [:, L. 1 

I I 1 
IN 12 I 

I I 
1 I 

GND180 t I 
!NTERNAlLY TERMINATED 

seriessMT2~ __ ~ ___ 3_14 2 15_' ~6 2~"_27_26 ____ I 

Vee 4 oi---¥ I 

I : 
IN 120-+:> I 

I I 
I I 

GND 180 ~ _______________________ J 
INTERNALLY TEAMINATED 

10 K~eL!~, 

one output at a time 
VCC = max, V,N = OPEN 30/60 45/75 mA 
VCC = max, V,N = 0 65/120 75/150 mA 
VCC = max, VOH = 2.7V 20 TIL load 
Vec = max, VOl = 0.5V 10 TIL load 

3.1 3.2 3.3 V 
2.0 ns 

40/20 100 % 

25 50 % 

Total Delay Tap Delay Max Output 
PART (ns) ±5% (ns) ±5% Riselime 

NUMBER (1-4) (6) (8) (1-4) (6) (8) (ns) (5) (6) 

SMT28CA250 25 5 3.0 
SMT28CA500 50 10 3.5 
SMT28CA600 60 12 3.6 
SMT28CA750 75 15 3.8 
SMT28CA101 100 20 4.0 
SMT28CA151 150 30 4.0 
SMT28CA201 200 40 4.0 

SMT29CA500 50 5 3.5 
SMT29CA101 100 10 4.0 
SMT29CA151 150 15 4.0 
SMT29CA201 200 20 4.0 

Notes: 

1. Delays measured at 1.5Vlevel on leading edge only, VCC = Typ, TA 
= Typ, EIN = Typ, TW = Typ, d = Typ. 

2. Delay tolerance: ±5% or ±2 ns, WIG, referenced from input. 

3. Temperature coefficient of delay will vary, depending upon total 
del~y, according to the formula: TpTA = (100 +(25,000/TplH»)' 

4. Delay will inversely vary about 4% for every 5% change in supply 
voltage. 

5. Riselime measured from 0.75Vto 2.4Vlevel, VCC = Typ, TA = Typ, EIN 
= Typ, TW = Typ, d = Typ. 

6. Measured with no loads on taps. 

7. Other delays also available upon request. 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES HCL 14/HCT14 (14-PIN) 5-TAP 

HCMOS DELAY LINES 
RECOMMENDED OPERATING CONDITIONS 

PARAMETER TEST CONDInONS Vee MIN TYP MAX UNIT 

VCC Supply Voltoge 4 5 6 V 

VIH High-level Input Voltoge 4V 1.5 V 
5V 3.15 
6V 4.2 

Vll low-level Input Voltoge 4V a 0.3 
5V a 0.9 V 
6V a 1.2 

VI Input Voltoge 0 VCC V 

Vo Output Voltage a VCC V 

11K Input Diode Current VI<O or VI>VCC ±20 mA FEATURES 
• HCMOS logic interfaced 10K Output Diode Current VO<O or VO>VCC ±20 mA 

• Delays from 50 to 500 ns 10 Continuous Output Current VO= 0 to VCC ±25 mA 
TA Operoting Free·Air 

Temperature -40 +25 +85 'c • 5 equally-spaced taps 
• Available in auto-insertable 

(HCl14) and standard (HCT14) DC ELECTRICAL CHARACTERISTICS 
packages 

• Drives up to 10 lS TTL loads 
• Compatible with standard lJ TTL 

family 

MARKINGS AND DIMENSIONS, 
in (mm) 

vee J OUT 

HCL14CB250 

• KAPPA 
(DATE COOE~ 

'N . G 

! 800 I 
f--"~- (20.32)------J 

MAX 

t 
400 

(1016) 
MAX 

-.-l 

i~2) 1, 050 TYP (1.21) 

,..:'=-N l--~_~_--=G:.::ND:..,_-.1 

010 + .001 
(.2S4 + .0251 

I .350 (8.89)4 
r-.310 (1.871 

300 :!; .010 
17.62 :!: .2541 

0111 :t.OOJ 
(.451 :t .078) 

VOH High-level Output Voltoge VI =VIH or Vll. 10H = - 2OI'A 4V 1.9 
5V 4.4 
6V 5.9 

VI =VIH or Vll. 10H = 4mA 5V 3.84 V 

VI =VIH or Vll. 10H = 52mA 6V 5.34 

10H High-level Output Current VI = VIH or Vll. Vo = VCC 6V 5 pA 
VOl low-level Output Voltage VI = VIH or Vll. 10l = 2Ol'A 4V 0.1 

5V 0.1 
6V 0.1 

VI = VIH or Vll. 10l = 4mA 5V 0.4 V 
VI = VIH or Vll. 10l = 5.2mA 6V 0.4 

II Input Current VI= 0 to VCC 6V tl.0 I'A 
ICC Supply Current VI= VCC or 0.10= 0 6V 5 10 mA 
N Fanout Vo = VOL to VOH. VCC = min-to-max 10 lS 

TIL 
loads 

INPUT PULSE TEST CONDITIONS 

fiN Pulse Voltoge 3.1 3.2 3.3 V 

TRI Pulse Risetime 2.0 ns 
Tw Pulse Width. in "10 of Total Delay Time 100 "10 
d Duly Cycle 33.3 50 "10 

AC ELECTRICAL CHARACTERISTICS 

TplH low-to-High level VCC= Typ TA= Typ. EIN= Typ. T",,= min. 
Delay Time d = Typ(l) (2) (4) -5 +5 "10 

TRO Output Risetime VCC = Typ. TA = Typ. EIN = Typ. 
TW= min. d= Typ (3) (4) 8 ns 

Notes: 

1. Delays measured at 1.5V level on leading edge only. 

2. Delay tolerances: ±5"!o or ±2 ns, whichever is greater. referenced 
from input. 

3. Risetime measured from 0.75V to 2.4V level. 

4. Measured with no load on delay taps. 

5. Other delays available upon request. 12 4 10 6 8 

vcc,. 0 i;-- - - - - ----j 
I I 

IN1 I 
I 

GND7 r r L ____________ .J 

INTERNALLY TERMINATED 

~et:te£ 11 
U.S.A. Factory Direct. 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toil Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES DE16CB (16-PIN) 5-TAP 

EeL 10K DIGITAL DELAY LINE 
RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

VEE Supply Voltage -5.72 -5.20 -4.68 Vdc 
VIH High-level Input Voltage -1.105 -0.810 Vdc 
Vll Low-Level Input Voltage -1.850 -1.475 Vdc 
TA Operating Temperature (with 500 LFPM air flow) -30 +25 +85 'C 

DC ELECTRICAL CHARACTERISTICS('} TEST CONDITIONS 

IE Supply Current 75 mAdc 

IIH High-Level Input Current VIH = -0.810V 425 ,.,Adc 
III Low-Level Input Current VIL = -1.850V 0.5 [LAdc 

VOH High-Level Output Voltage VIH = -0.810V -1.060 -0.700 Vdc 

VOL Low-Level Output Voltage VIL = -1.850V -1.890 -1.615 Vdc 
N Fanout 85 ECl 

loads 
FEATURES 
• Eel 10K interfaced INPUT PULSE TEST CONDITIONS 
• Delays from 10 ns to 500 ns 
• 5 equally spaced delay taps EIN Pulse Amplitude (See Notes) 0.98 V 

• Standard 16-pin package TRI Pulse Risetime 2.0 ns 
TFI Pulse Falltime 2.0 ns 

• Power dissipation: 200 mWfyp 
(no load) TW Pulse Width, % of Total Delay 100 % 

d Duty Cycle 

MARKINGS AND DIMENSIONS, 
in (mm) 

12 

G 3 5 I DE16CBXXX 

• KAPPA .400 max 
(10.16) 

(DATE CODE) 

-~ G 2 4 IN Vee 

I.. .800 max .. I 
(20.32) 

[ }~:~. 
~ 1 U W W U II (3,95 ) J ~ V \I( \11 V --------V. ~~ 

.050 typ .... __ I 1 .100 typ ... 11 .018 typ 
(1.27) --- (2.54) - 1.46) 

j 
t 

.010 typ 
(.25) 

=== 3 4 5 

. 300 
(7.62) 

161 15 14 13 c:p = = 1:3+------1-----'-

1

_.350 
(8.89) 

.350 ___ 1 
(8.89) 

~et!~ 

60 % 

AC ELECTRICAL CHARACTERISTICS 

Max Output MaxOulput 
PART Total Delay Tap Delay Risetime Falltime 

NUMBER (ns) (2) (3) (5) (ns) (2) (3) (5) (ns)(4) (5) (ns)(4) (5) 

DE16CB100 10 2.0 4.0 4.0 
DE16CB200 20 4.0 4.0 4.0 
DE16CB250 25 5.0 4.0 4.0 
DE16CB500 50 10.0 4.0 4.0 
DE16CB750 75 15.0 5.0 5.0 
DE16CB101 100 20.0 6.0 6.0 
DE16CB151 150 30.0 7.0 7.0 
DE16CB201 200 40.0 8.0 8.0 
DE16CB251 250 50.0 10.0 10.0 
DE16CB301 300 60.0 15.0 15.0 
DE16CB401 400 80.0 15.0 15.0 
DE16CB501 500 100.0 20.0 20.0 

Notes: 

1. All DC electricals are specified over the operating temperature 
range at VEE = -5.2V ± 0.01V 

2. Delays measured at -1.3V level on leading edge only, VIH = 
-0.810V, Vil = -1.790V, VEE = -5.2V, VCC = GND, TA = +25'C. 

3. Delay tolerance: ±5% or ±1.0 ns, whichever is greater, referenced 
to input. 

4. Risetime measured from 20% to 80%, and Falltime measured from 
80% to 20%, VEE = -5.2V, VCC = GND, TA = +25'C. 

5. Output terminals terminated with 100 n to -2.0 Volts . 

15 3 14 4 13 

-"±iffib--I : I 
IN5 I 

I I 
I ! 
I I 

GN01,16 1 ____________________ 1 

INTERNALLY TERMINATED 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES DE24 (24-PIN) a-TAP 

EeL 100K DELAY LINE 
RECOMMENDED OPERATING CONDITIONS MIN TYP MAX UNIT 

FEATURES 
• ECl 100K Input and Output 
• 24-Pin Package 
• 8 Equally-Spaced Taps 
• 70 ECl Fan Out Capability 
• Operating temperature range: 

O°C to +85°C 

MARKINGS AND DIMENSIONS, 
in (mm) 

• DE24CDXXX 
KAPPA 

(DATE CODE) 

VEE Supply Voltage 

VCC Ground 
TA Operating Free-Air Temperature 

VIH High-level Input Voltage 
Vll low level Input Voltage 

DC ELECTRICAL CHARACTERISTICS TEST CONDITIONS 

VOH High-level Output Voltage VIN = VIH (MAX) 
VOL lOW-level Output Voltage VIN =Vll (MIN) 

IIH High-level Input Current VIN = VIH (MAX) 
III low-level Input Current VIN =Vll (MIN) 
lEE . Supply Current VIN = Open 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage (0.9V to 1.7V) 

TRI Pulse Risetime 
TW Pulse Width of Total Delay 
d Duly Cycle 

-4.5 V 
0 V 

0 +25 +85 C 
-1.16 V 

-1.63 V 

-1.02 V 
-1.62 V 

18 mA 
0.5 /lA 

100 mA 

0.8 V 
1 ns 

100 300 % 
50 % 

PART Total Delay Tap Delay 

t 
.350 MAX 

(8.89) 

__ ,~~~~~~~~~tl 
.120MIN 

(3.04) 

I = 

~01 
(2.54) 

I I 
= = 

OUTPUT #1 2 3 4 5 6 

4 5 B 9 10 11 12 

I = 

----, 
I 
I 
I 

VEE 18 I 
I 

I DELAY NETWORK I 
GRO 1,60-, I 

7,13,19 I I L ______________________________ J 

K~et!~ 

t::TYP 
(3.8) 

~ .530 MAX 
(13.46) 

.400 
(10.16) 

-.L 

NUMBER (ns) ± (ns) 

DE24CD080 8 1 ± 0.5 
DE24CD160 16 2 
DE24CD240 24 3 
DE24CD320 32 4 
DE24CD400 40 5 
DE24CD480 48 6 
DE24CD560 56 7 
DE24CD640 64 8 
DE24CD720 72 9 
DE24CD800 80 10 
DE24CD161 160 20 
DE24CD201 200 25 

Notes: 

1. Delays measured at -1.3V level on leading edge only. 

2. Risetime measured from 20% to 80% of waveform. 

3. Tap tolerances: ±5% or ±1 ns. whichever is greater. 

4. Tap delays referenced from input. 

5. Other delays are also available. 

6. Output load with a 50 ohms pulldown resistorto -2.0V. 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway. NJ 07065. Phone (201) 396-9400. Toll Free 800-223-0603. Telex: 130081. KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220. Sherman Oaks. CA 91423. (818) 995-2401. West Coast Distributor: Phone 213 283-2058. 
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2350 DELAY LINES 2350 

SERIES PT36 TIL SCHOTIKY (16-PIN) 

3-811 PROGRAMMABLE DELAY LINE 

FEATURES 
- Inherent Delay: 7 ns ±1 ns 
- 16-Pin DIL package 
-Total Delay Tolerance: ±5"1o or 

±1 ris, WIG 
- TTL Schottky Interfaced 

MARKINGS AND DIMENSIONS, 
in (mm) 

PT36CB010 
KAPPA 

(DATE CODE) 

I" 
(;~~ 
MAX 

~. ____ ----,--.l 
I .800 I 
1-.---(20.4) ----I 

MAX 

Lr,-------',.o'o (.245) .28~fx09) . TIS) 
"I U U U U U U-. .'50 ±.030 T (3.8 ±.8) 
.0'8 

<:,~~)--lf-- t 

L.--------J-+--+--, 

"I 
.012 

(.304) 
TVP) 

IN 

GRD 

ADDRESS 
~ 

Eo 1 2 3 

1-----" -,,-.!!'lJ--, 
16 ~ I 

41 ~15---00UT 
8 I 

I - I 
L ___________ ..J 

RECOMMENDED OPERATING CONDITIONS 

VCC Supply Voltage 

VIH High-level Input Voltage 

Vil lOW-level Input Voltage 

11K Input Clamp Current 

10H High-level Output Current 

10L lOW-level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-Level Output Voltage 

VOL low-Level Output Voltage 

VIK Input Clamp Voltage 

IIH High-Level Input Current 

IlL Low-Level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 
ICCl Low-Level Supply Current 

NH Fanout High-Level Output 

NL Fanout Low-Level Output 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Total Delay 
d Duty Cycle 

FUNCTION TABLE 

Address (Bit No.) 
Enable 3 

L 
L 
L 
L 

L 
L 
L 
L 
H 

L 
L 
L 
L 

H 
H 
H 
H 
X 

H = High 
L=Low 

2 1 

L L 
L H 
H L 
H H 

L L 
L H 
H l 
H H 
X X 

TEST CONDITIONS 

VCC = min, VIL = max, 10H = max 
VCC = min, ViH =min. 10l =max 

VCC = min, II = 11K 
VCC = max, VIN = 2.7V 
VCC = max, VIN = 5.25V 
VCC = max. VIN = 0.5V 

VCC = max, VOUT = 0, 
one output at a time 

VCC = max, VIN = OPEN 
VCC = max, VIN = 0 
VCC = max, VOH = 2.7V 
VCC = max, VOL = 0.5V 

Delay 
Out Part (2) 

To 
Number 

T, PT36CB010 
T2 PT36CB020 
T3 PT36CB030 

T4 
Ts 
T6 
T7 

PT36CB050 
PT36CB100 
PT36CB150 

L PT36CB200 
PT36CB400 
PT36CB500 

MIN TYP MAX UNIT 

4.75 5.00 5.25 V 
2.0 V 

0.8 V 
-18 mA 
-1.0 mA 
20 mA 

0 +25 +70 "C 

2.7 3.4 V 
0.5 V 

-1.2 V 
50 /fA 
1.0 mA 
-2 mA 

-40 -100 mA 

90 mA 
115 mA 
20 TIL load 
10 TIL load 

3.1 3.2 3.3 V 
2.0 ns 

50 100 % 

25 50 % 

Incremental Total 
Delay Delay l1l 

Per Step (3) Change 

1 ns ± .4 ns 7 ns 
2 ns ± .4 ns 14 ns 
3 ns ± .5 ns 21 ns 

5 ns ± .6 ns 35 ns 
10 ns ±1.0 ns 70 ns 
15 ns ±1.3 ns 105 ns 

20 ns ±1.5 ns 140 ns 
40 ns ±2.0 ns 280 ns 
50 ns ±2.5 ns 350 ns 

X = Don't care 
To = Reference or 

Inherent delay 
of circuit. 

1. This delay value does nol include the To deloy. 
2 Other delay increments available on reques!. 

T, to T7 = Multiplier of 
incremental delay. 

3. Vee = Typ. EIN = Typ. TRI = Max. Tw = Typ, d = Typ, TA = Typ 

14 K~e~Ky;s. 
A-iS88 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd. #220, Sherman Oaks, CA 91423, (818) 995-2401. West Caast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES PT42 TTL SCHOTTKY (32-PIN) 

4-BIT PROGRAMMABLE DELAY LINE 

FEATURES 
• Inherent Delay: 15 ns ±1 ns 
• Input signal requirements: TTL logic 
• Output fan-out: TTL Schottky load 
• Total Delay Tolerance: 

±5% or ±1 ns, WIG 

MARKINGS AND DIMENSIONS, 
in (mm) 

, 
INPUT 

P1 Vee P2 P3 P4 
26 24 19 lB 17 

RECOMMENDED OPERATING CONDITIONS 

VCC Supply Voltoge 

VIH High-Level Input Voltage 

VIL Low-Level Input Voltage 

11K Input Clamp Current 

10H High-Level Output Current 

IOL Low-Level Output Current 

TA Operating Free-Air Temperature 

DC ELECTRICAL CHARACTERISTICS 

VOH High-Level Output Valtage 

VOL Low-Level Output Voltage 

VIK Input Clamp Voltage 

IIH High-Level Input Current 

IlL Low-Level Input Current 

lOS Short Circuit Output Current 

ICCH High-Level Supply Current 
ICCL Low-Level Supply Current 

NH Fanout High-Level Output 

NL Fanout Low-Level Output 

INPUT PULSE TEST CONDITIONS 

EIN Pulse Voltage 

TRI Pulse Rise-Time 

TW Pulse Width, of Tolal Delay 

d Duly Cycle 

FUNCTION TABLE 

Address (Bit No.) 

Enable 4 3 

l 
l 
l 

L 
l 
l 

l 
l 
L 

L 
L 
l 

l 
L 
L 

L 
H 

L l 
L l 
l l 

l l 
L H 
l H 

L H 
L H 
H L 

H l 
H L 
H L 

H H 
H H 
H H 

H H 
X X 

L = logic 0 
H = logic 1 

2 

L 
l 
H 

H 
l 
l 

H 
H 
L 

L 
H 
H 

L 
L 
H 

H 
X 

X = Don't care 

1 

l 
H 
L 

H 
l 
H 

l 
H 
L 

H 
L 
H 

L 
H 
L 

H 
X 

TEST CONDITIONS 

VCC = min, VIL = max, 10H = max 
VCC = min, VIH =min, 10L =max 

VCC = min, II = 11K 
VCC = max, VIN = 2.7V 
VCC = max, VIN = 5.25V 

VCC = max, VIN = 0.5V 

VCC = max, VOUT = 0, 
one output at a time 

VCC = max, VIN = OPEN 

VCC = max, VIN = a 
VCC = max, VOH = 2.7V 

VCC = max, VOL = 0.5Y 

Delay 
Out Part (2) 

Number 
To 
T, 
T2 

PT42CB010 
PT42CB020 
PT42CB030 

T3 PT42CB040 
T4 
T5 PT42CB050 

PT42CB060 
T6 PT42CB080 
T7 PT42CB100 
Ta 

PT42CB120 
T9 PT42CB150 

TlO PT42CB200 

T" PT42CB250 

T'2 PT42CB300 

T'3 PT42CB350 

T'4 PT42CB400 

T'5 
PT42CB450 

L PT42CB500 
PT42CB600 
PT42CB800 
PT42CB101 

MIN TYP MAX UNIT 

4.75 5.00 5.25 V 
2.0 V 

0.8 V 
-18 mA 
-1.0 mA 
20 mA 

a +25 +70 °c 

2.7 3.4 V 

0.5 V 
-1.2 V 
50 /LA 
1.0 mA 
-2 mA 

-40 -100 mA 

90 mA 

115 mA 
20 TTL load 
10 TTL load 

3.1 3.2 3.3 Y 

2.0 ns 

50 100 % 

25 50 % 

Incremental Total 
Delay Delay(1) 

Per Step (3) Change 

1 ns 15 ns 
2 ns 30 ns 
3 ns 45 ns 
4 ns 60 ns 

5 ns 75 ns 
6 ns 90 ns 
8 ns 120 ns 

10 ns 150 ns 

12 ns 180 ns 
15 ns 225 ns 
20 ns 300 ns 
25 ns 375 ns 

30 ns 450 ns 
35 ns 525 ns 
40 ns 600 ns 
45 ns 675 ns 

50 ns 750 ns 
60 ns 900 ns 
80 ns 1,200 ns 

100 ns 1,500 ns 

To = Reference or Inherent 
delay of circuit. 

T, to T'5 = Multiplier of 
incremental delay. 

1. This delay value daes not include the To delay. 
2 Other delay increments available on request. 
3. Vce = Typ, EIN = Typ, TRI = Max, TW= Typ, d = Typ, TA = Typ 

~~tK!~ 15 
U.S,A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
West Coast Office: 13455 Ventura Blvd, #220, Sherman Oaks, CA 91423, (818) 995-2401. West Coast Distributor: Phone (213) 283-2058. 
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2350 DELAY LINES 2350 

SERIES DPi4C/DPi6C ANALOG i0-TAP 

14-PIN & 16-PIN DIP DELAY LINES 
(available in full-Mil conformance as Series DPi4M/DPi6M) 

• TTL and DTL compatible 
• Meets applicable requirements of Mll-D-23859 
• 5/1 Delay-to-Risetime Rallo 
• 10 Equally-Spaced Taps 
• Wide Operating Temperature Range 

• Low cost 

ELECTRICAL SPECIFICATIONS 
Total Delay: 10 to 1'000 ns 
Tap Delays: 10"10 increments standard 
(other increments available upon request) 
Risetime: 20"10 maximum of total delay(see Table 1) 
Characteristic Impedance: 50 to 500 ohms (± 1 0"10) 
Attenuation: 2dB max (see Table 1) 
Distortion: ±10"lo max 
Temperature Coefficient of Delay: 1 OOppmtC max 
Operating Temperature Range: -55°C to +125°C 
Storage Temperature Range: -65°C to +130°C 
Insulation Resistance: 
1000 megohms min @ 50VDC @ 25°C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DIP-type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin-plated 
Pin Connections: See TABLE II and III 
Potting: 100"10 filled with a two-component epoxy 
Marking: Includes manufacturer's name, 
part number and date code (See FIGURE 2) 

PART NUMBER EXAMPLE 
Typical part number is a combination of the Basic 
Series Number, Mounting Height Code, Delay Time, 
Impedance, and Pin Sequence Code. 

EXAMPLE: DP14CA10112A 
(100 ns, 100 ohm, 0.200" (5.08 mm) Max. Height, 
using the code "A" Pin Sequence) 

DP14(16)C 
I 

DP14C Is 14-Pln DIP 
DP16C Is 16-Pln DIP 

A 

I 
MOUNTING HEIGHT CODE 
(See Table IV) 

101 12 

DELAY TIME: Expressed in nanoseconds (ns). 
First two digits are significant figures. 

Last digit specifies number 01 zeros to follow. 

IMPEDANCE: Expressed in ohms (n). 
First digit is significant. 

Last digit specifies number of zeros fa follow. 

A 

PIN SEQUENCE CODE (See Table II and III). 
"STANDARD" Pin Sequence if omitted. 

TABLE I 

Td (ns)l1) (nS)I~~tgr1 0%) 
Tr (ns) ATTENUATION (%) TYPICAL PER IMPEDANCE (n) 

·C±5'.i:) MAX 50 100 200 300 500 

10 1 3 5 
20 2 5.5 3 5 5 
30 3 6.5 3 5 5 
40 4 8 3 5 5 5 

50 5 10 3 5 5 5 7 
60 6 12 3 5 5 5 7 
75 7'12 15 3 5 5 5 7 

100 10 20 3 5 5 7 7 
120 12 24 3 5 6 7 8 

150 15 30 3 5 6 7 8 
180 18 36 4 5 6 7 8 
200 20 40 4 5 6 7 8 
220 22 44 4 5 6 7 8 
250 25 50 4 5 6 7 8 

300 30 60 5 8 10 10 
375 37V, 75 7 8 10 10 
500 50 100 8 10 12 12 
600 60 120 15 15 
750 75 150 15 20 

1000 100 200 20 
11 Or ±2 ns, whIchever IS greater. (2) Or ±1 ns, whIchever IS greater. (3) For 10-tap lines only. 

TABLE II. PIN-NUMBER SEQUENCE (FOR DP14C ONLY)' 

CODE IN 10% 20% 30% 40% 50% 60% 70% 80% 90% OUT GND 
Standard 14 2 12 3 11 4 5 10 6 9 7 1,8 

A 1 2 13 3 12 4 10 5 9 6 7 14 
B 2 3 4 5 6 7 9 10 11 12 13 1, 14 
C 7 9 6 10 5 11 12 3 13 2 14 1,8 
D 1 13 2 12 3 11 4 10 5 9 6 7,8,14 
E 2 3 4 5 6 7,8 9 10 11 12 13 1,14 
F 1 13 2 12 3 11 4 10 5 9 6 7 
G 2 13 3 12 4 11 5 10 6 9 7 8,14 
H 2 3 4 5 6 7 9 10 11 12 13 1 
I 1 13 2 12 3 11 5 10 6 9 7 8,14 
J 1 2 13 3 12 4 10 5 9 6 7 8,14 
U 2 3 4 5 6 8 9 10 11 12 13 1, 7 
V 2 3 4 5 6 8 9 10 11 12 13 1 
W 1 13 2 12 3 11 4 10 5 9 6 7,14 

, Other pm sequences available upon request. 

TABLE III. PIN-NUMBER SEQUENCE (FOR DP16C ONLy)' 

CODE IN 10% 20% 30% 40% 
A 15 2 14 3 13 
B 1 15 2 14 3 
C 1 15 3 14 4 

'Other pin sequences available upon request. 

TABLE IV 
MOUNTING HEIGHT 

CODE DIMENSION 
(MAX) 

50% 60% 70% 80% 90% OUT GND 
4 5 11 6 10 7 1,9 

13 4 12 5 11 6 8 
13 5 12 6 11 8 9,16 

FIGURE 1 - SCHEMATIC 
20% 40% 60% 80% 

r----------, 
A .200 (5.08) 
B .250 (6.35) 
C .300 (7.62) R, 

R, 
iN o.-.l'-fY-hrl.-,+v+v+v-h-I..,.....v+v-c...L' ~ OUT E 

LI- -- ----------lJ ~~:~~:;TiNG 
Note: GND (1) GND (1) IMPEDANCE 

(1) EKira GND Pin(s) optional. 

INDEX MARK 
IDENTIFICATION 

PIN NO, 1 

Noles 
111 A "oteh may be substituted lor PIN ~t Dotl"de~ 

010 ~ ,001 
1.254 ~ .025) 

<21 Each termlflal is localed WIth ~ ,010 01 its nominal multiple 01.100 along nils 
lon91ludin~1 dimenSIon relati~e to terminals 7 and 8. 

'-.350 (8.89) I 
I 310(7.87)-1 

FIGURE 2 - MARKING & DIMENSIONS 
In (mm) 

~ .020 

,.~,,-r=------'~ Ii MIN 

1- I·-
018 :!: .003 

(.457 :t. .076) i:~2) ~'i:~~:"~~:X 
_ .600 ~.o'o 

(15.24 ±.254) 
.100 ± ,010 

(11.18:1:.25-4) _ 

16 K~J:!t!~ 
EQUAL SPACES 

EACH .100 ~.o10 (2.54 ±.254) 
NON-ACCUMULATIVE (NOTE 2) 

A·1590 

U.S.A. Factory Direct: 1443 Pinewood Street, Rahway, NJ 07065, Phone (201) 396-9400, Toll Free 800-223-0603, Telex: 130081, KAPPA RHWY 
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2350 DELAY LINES 2350 

SERIES DP24C ANALOG 20-TAP 

24-PIN DIP DELAY LINE 
(available in full-MIL conformance as Series DP24M) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 20 to 2000 ns 
Tap Delays: 5% increments standard 
(other increments available upon request) 
Risetime: 10% maximum of total delay (see Table 1) 
Characteristic Impedance: 50 to 200 ohms (±10%) 
Attenuation: 2dB max (see Table 1) 
Distortion: ±10% max 
Temperature Coefficient of Delay: 100ppm;oC max 
Operating Temperature Range: -55°C to +125°C 
Storage Temperature Range: -65°C to +130°C 
Insulation Resistance: 1000 megohms min @ 50VDC 
@ 25°C 
Dielectric Strength: 50VDC 

MECHANICAL SPECIFICATIONS 
Case Configuration: See FIGURE 2 
Case Material: Molded Epoxy 
Terminals: Flat, DiP-type (See FIGURE 2) 
Terminal Material: Kovar or equivalent, tin-plated 
Pin Connections: See TABLE II 
Potting: 100% filled with a 
two-component epoxy 

TABLE I 

TO (ns)11) Td/tap (ns)12) Tr (ns) Zo (ohms) 
PART NUMBER (±5%) (±10%) (Max) (±10%) 

20051 20 1 3 
40051 40 2 4 
60051 60 3 6 50 60051 80 4 8 
10151 100 5 10 
20151 200 10 20 
20012 20 1 3 
40012 40 2 4 
60012 60 3 6 
60012 80 4 8 
10112 100 5 10 
20112 200 10 20 
30112 300 15 30 
40112 400 20 40 100 
50112 500 25 50 
60112 600 30 60 
80112 800 40 80 
10212 1000 50 100 
12212 1200 60 120 
15212 1500 75 150 

40022 40 2 4 
60022 60 3 6 
80022 80 4 8 
10122 100 5 10 
20122 200 10 20 
30122 300 15 30 
40122 400 20 40 200 
50122 500 25 50 
60122 600 30 60 
80122 800 40 80 
10222 1000 50 100 
12222 1200 60 120 
15222 1500 75 150 
20222 2000 100 200 

'Notes: '"0r ±2 ns, whichever is greater '210r ±1 ns, whichever is greater. 

TABLE II, PIN, NUMBER SEQUENCE' 

Mar~ng:lncludesmanu- ~C_O_O_E_T_A_P_#_'_N~5_%~10_%~15_%~20_%~25~%~3~0~%~3~5~%~4~0~%~4~5_%~5~0~%~5~5~%~6~0~%~6~5~%~7~0~%~7~5~%~8~0~%~8~5~%~9~0~%~9~5~%~O~U~T~G~N~O~ 
lacturer's name, part A 2 3 4 5 6 7 8 9 10 11 12 14 15 16 17 18 19 20 21 22 23 1,24 
number and date code B 2 3 4 5 6 7 8 9 10 11 13 14 15 16 17 18 19 20 21 22 23 12 
(See FIGURE 2) C 1 2 3 4 5 6 7 8 9 10 11 14 15 16 17 18 19 20 21 22 23 12,24 

FIGURE 1-
SCHEMATIC 

IN 

1 
GND 

FIGURE 2-

10% 20% 30% 40% 50% 60% 70% 80% 90% 

MARKINGS AND DIMENSIONS, DP24CXXXXXXX 
KAPPA 

(DATE CODE) in (mm) 
LO~~~~g~T~~ t;nT<nTDOTDOT<nCl"D"[],," 

PIN NO.1 

OUT 

1 
GND 

r-,.270 MAL-j r·570 l I (32.26)- .015 (14.48) 

Notes: ~~ \~;) ~ 
1. A notch may be --1.J_ 

substituted for PIN #1 TmE~ ~::::-.- r I .600 
Dot index. III ,..--.100 TYP. (2.54) .t20MIN. r--(15.24) 

2. Each terminal is located within ±.010 of 11 E'a'S~L'S~~~ES (3.05) 

its nominal multiple of ,100 along this EAC:o~o1c~~~ou~A';rv~254) 
longitudinal dimension relative to (NOTE 2) 

terminals 12 and 13. 

*Other pin sequences available upon request. 

TABLE III MOUNTING HEIGHT 

CODE DIMENSION (MAX) 

B ,250 (6,35) 

C ,300 (7.62) 

HOW TO ORDER 

1. Select MOUNTING HEIGHT CODE from Table III. 
2, Select PART NUMBER CODE from Table I. 
3, Select PIN-NUMBER SEQUENCE CODE from Table II. 
4. Construct the MODEL NUMBER. (See example below,) 
This example, Model DP24CB-40112B, identifies a 400 ns, 
100-ohm line with 0.300" mounting height and the "B" 
pin-number sequence. 

DP24C C 40112 B 

I I I I 
BASIC MOUNTiNG PART NUMBER PIN· NUMBER 
SERIES HEIGHT (Table I) SEQUENCE 

NUMBER CODE (Table II) 
(Table III) 

17 
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DELAY LINES 

SERIES SP07 COMPUTER GRADE 

7·PIN SIP DELAY LINE 
FEATURES 
• 7-Pin SIP Package 
• Five (5) Equally-Spaced Delay Taps 
• Operating Temperature Range: O'C to + 70'C 
" Low Output Distortion - ± 10% Max. 
• 5 ns to 100 ns Delay Range 

(other values available upon request) 

ELECTRICAL SPECIFICATIONS 
Total Delay: 5 to 100 ns 
Tap Delays: 20% Increments 
Rlsetlme: See Table 1 
Characteristic Impedance: 50 to 100 ohms (± 10%) 
Attenuation: 5% maximum 
Distortion: ± 10% maximum 
Temperature Coefficient of Delay: 100ppm!'C max. 

MECHANICAL SPECIFICATIONS 
Case Configuration: See Dimension Drawing 
Case Material: Molded Epoxy 
Terminals: Flat, DIP-type (See Dimension Drawing) 
Terminal Material: Kovar or equivalent, tin-plated 
Potting: 100% filled with a two-component epoxy 
Marking: Includes manufacturer's name, part 

number, and date code (See Dimension Drawing) 

SCHEM,:T~OUT 

Tal I I I T-L 
GROUND 

TABLE I 

TOTAL DELAY 
(n.) :1:5% 

TAP DELAY 
(n8) :t10% 

5 ±0.5 
10 ±1.0 
20 ± 1.5 
30 :1:2.0 

40 ±2.5 
50 :1:3.0 
60 :I: 3.5 
70 :1:4.0 

60 :1:4.5 
90 :1:5.0 

100 :1:5.0 

1 :1:0.3 
2 :1:0.4 
4 :1:0.6 
6 :1:1.0 

8 ±1.5 
10 :1:1.8 
12 :1:2.0 
14 ±2.0 

16 ±2.0 
18 :1:3.0 
20 :1:3.0 

MARKING & DIMENSIONS 
In Inche. and (mm) 

I KAPPA 40112 II 
(DATE CODE) 

~OO(20.~ 
I MAX I 

RISETIME 
(ns) MAX 

2.0 
3.3 
6.0 
9.0 

12.0 
15.0 
18.0 
22.0 

24.0 
27.0 
28.0 

INDEX MARK 
IDENTIFICATION 
PIN NO.1 

SERIES SP14 COMPUTER GRADE 

14-PIN SIP DELAY LINE 
FEATURES 

TABLE II 

• 14-Pin SIP Package TOTAL DELAY TAP DELAY RISETIME 

• Ten (10) Equally-Spaced Delay Taps (ns) ±S% (ns) :t10% (ns) MAX 

• Low Attenuation - 5% Maximum 100 1.0 2.0 
• Optional Internal Termination 20 2.0 4.0 

ELECTRICAL SPECIFICATIONS 
30 3.0 6.0 
40 4.0 8.0 

Total Delay: 10 to 200 ns 50 5.0 10.0 
Tap Delays: 10% Increments 60 6.0 12.0 
Rlsetime: 20% maximum of total delay 70 7.0 14.0 

(see Table II) 80 8.0 16.0 

Characteristic Impedance: 50 to 100 ohms (± 10%) 90 9.0 18.0 
Distortion: 10% maximum 100 10.0 20.0 

Temperature Coefficient of Delay: 100ppm!'C max. 120 12.0 24.0 

Operating Temperature Range: O·C to + 70 'C 140 14.0 28.0 

Storage Temperature Range: - 55'C to + 125'C 160 16.0 32.0 

MECHANICAL SPECIFICATIONS 
180 18.0 36.0 
200 20.0 40.0 

Same as Series SP07 above. 
MARKING & DIMENSIONS In Inches and (mm) 

SCHEMATIC I KAPPA 20112 

I (DATE COOE) 
.215 

4 5 6 7 8 9 10 11 12 (S.461/ 

LLr-----(:;::,~ 1 I 
.375 .345 I 

I Q .T· 
(9.53) (8.76) Ip 

1 ""(OPTIONALl .. 
! !1~~2~!,IDli!~~:~! ~ -I-

.010 
INDEX MARK (.254) 

IDENTIFICATION PIN NO.1 

~et!~ 

DC RESISTANCE (Q) MAX. PER IMPEDANCE (Q) 

50 100 

0.3 0.5 
0.5 1.0 
0.8 1.5 
1.2 2.5 

1.8 4.0 
2.3 5.0 
2.5 
3.5 

4.2 
4.5 
5.2 

PART NUMBER EXAMPLE 
Typical part number is a combination of the 
Basic Series Number, Mounting Height Code, Delay 
Time, and Impedance 

EXAMPLE: SP07CB10051 

SP07C B 100 
•• SIC SERIES I J J NUMBER :J 
MOUNTING HEIGHT CODe 

DELAY TIME: Expressed ill nanoseconds (OS) 
First two digits are significant figures 

Last digit specifies number 0lzer05 to follow 

IMPEDANCE: Expressed in ohms (Q). 
First digit is significant 

51 

Last digit specifies number of zeros to follow._ 

DC RESISTANCE (Q) MAX. PER IMPEDANCE (Q) 

so 100 

1.0 
1.0 4.0 
1.0 
1.0 4.0 

1.0 
2.0 4.0 
2.0 
2.0 4.0 

2.0 
2.0 4.0 

6.0 
6,0 

6.0 
6.0 
6.0 

PART NUMBER EXAMPLE 
Typical part number is a combination of the 
Basic Series Number, Mounting Height Code, Oetay 
Time, and Impedance 

EXAMPLE: SP14C010051T 

SP14C D 100 51 T 

I 
•• SIC SERIES J J 

NUMBER 

MOUNTING HEIGHT CODE 

DELAY TIME: Expressed in nanoseconds (ns) 
First two digits are significant figures 

Last digit specifies number of zeros to follow 

IMPEDANCE: Expressed in ohms (Q). 
First digit is significant. 

Last digit specifies number 01 zeros to tollow. -

INTERNAL TERMINATION: (OPTIONAL) -

2350 
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2350 DELAY LINES 

CUSTOM MINIATURE & 
PRECISION DELAY LINES ... 
Optimization of Most Critical Parameters as Required. 

2350 

A ~~~0/a 9~~AA ~ii';' to- ~ t-.. 0 ~t-.. fiR "r 0 ~'-<: f",~-<: 
DESCRIPTION &0: !8<:)V ~ iS~r 12' ~~ ~~ £ ! 

#f ~':,{ !}~~ ~i ~ '" 87 ~~l 1/ ~ 
SERIES NUMBER A BC D DC 

DELAY RANGE (in microseconds) 500 to 10· .05 to 10 up to 100 up to 3 

STANDARD DELAY TOLERANCES (±%) 1 2 1 5 

IMPEDANCE RANGE (in ohms) 500 to 10K 75 100 to 1K 300 to 2K 

STANDARD IMPEDANCE TOLERANCES (±%) 5 2 5 10 

DELAY RESOLUTION N/A N/A N/A N/A 

DELAY-to-RISETIME RATIO (max) N/A N/A 50 11 

DELAY LINEARITY (±%) .05 to .25 .025 to 1 .25 N/A 

BANDWIDTH (max) 70 KHz 20 MHz 50 MHz 30 MHz 

ATIENUATION (in dB) AS. AS. AS. . 
DISTORTION (±%) NjA AS. 1 to 2 . 
DIELECTRIC STRENGTH (VDC) 100 100 100 00 or AS. 

OPERATING TEMP. RANGE Cc) -55/+85 55/+125 55/+125 55/+125 
AS. 

DELAY STABILITY vs. TEMPERATURE (ppm/T) 50 50 50 200 

Abbreviations: AS. = As Specified; NI A = Not Applicable; • = See Data Sheet. 

Over the past two decades, Kappa has 
optimized, packaged, and critically tested 
literally thousands of specific variations 
of several hundred different passive and 
hybrid delay lines: fixed tapped. con
tinuously adjustable, and electrically 
trimmable (varactor-tuned) lines; over 
virtually the complete signal spectrum 
from control (subaudio), through audio, 
sonar, RF, HF, and a wide variety of pulse 
rates widths and duty cycles. 

Typical design families include: 

• PRECISION SONAR DELAY LINES (Series A) 
500 fLsec to 106 fLsec ±1 "Ie; linear 
to ±0.05% 

• LOW-DISTORTION LINES (Series D) 
Delay-to-Risetime Ratio: 50 max; 
Bandwidth: 50 MHz max 

• MINIATURE CONTINUOUSLY VARIABLE 
DELAYTRIMMERS (Series IT) Size: 1/4 Cubic 
Inch; up to 120 ns; 
resolution :S0.25 ns. 

• SUPER-,( DELAY LINES (Series H) 
Embody New Design Principle Providing 
the Highest Efficiency yet Obtainable 
in Lumped-Constant Delay lines. 

• MINITRIM DELAY LINE (Series MY) 
Resolution Less Than .5 ns and Delay 
Ranges Up to 300 ns. 

• VIDEO BROADCASTING DELAY LINES 
(Series BC) Widely Used in the Most 
Demanding Color N Applications in 
American and European Systems. 

~eat!~ 

H K LC MY 

.5 to 500 up to.5 .05 to 10· up to .25 

5 +10/-0 5 +10/-0 

50 to 2K 100 to 1K 00 to 20K 50 to 1K 

5 10 5 10 

N/A >of.1%or1 ns N/A .25 ns 

150 8 200 7 

1 N/A .5 N/A 

10 MHz 25 MHz 250 MHz 100 MHz 

AS. . AS . <'5 dB 

10 15 10 15 

100 or AS. 100 or AS. AS. 100 

-55/+125 -55/+125 1-55/+125 -55/+125 

50 50 or 200 50 200 

• TRANSPONDER/TACAN/DME (Series C) 
Designed to Meet the Requirements 
of MIL-D-23859 and to Withstand the 
Most Rigorous Military 
Environments. 

IT 

up to .12 

+10/-0 

300 to 500 

10 

.25 ns 

4 

N/A 

70 MHz 

<25 dB 

15 

100 

-55/+125 

200 
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FEATURES 

• TTL Driven Inputs 
• TTL Buffered Outputs 
• Internal Terminations 
• Low Profile Packages (.240") 
• 14-Pin, DIP-IC Compatible 
• Output Rise Time 4.0ns max. (0.75V to 2.40V) 

1 4 6 7 

RECOMMENDED OPERATING CONDITIONS 

(Vee) Supply Voltage ................................ 5.00 ±0.25VDC 
(Icc) Supply Current .................................. 55ma Typ.l70ma Max. 
(TRin) Input Rise Time .............................. 3ns. 
(TWin) Input Pulse Width .......................... 40% of Delay 
(Ein) Input Pulse Voltage .......................... 3.20VDC 
Operating Temperature ............................ O°C to 70°C 
Storage Temperature ................................ -55°C to +125°C 

ELECTRICAL CHARACTERISTICS 

(VIH) High-level Input Voltage ................................ 2.0 to 5.0V 

(IIH) High-level Input Current .................................. 50ua Max. 
(Vll) low-level Input Voltage .................................. O.BV Max. 
(ilL) low-level Input Current .................................... -2ma MaX. 
(VOH) High-level Output Voltage ............................ 2.4V Min. 
(VOL) Low-Level Output Voltage ............................ O.4V Max. 
High-Level Output Drives .................... 20 TIL Loads/Unit Max. 
Low-Level Output Drives ...................... 10 TTL loads/Tap Max. 

20 TIL Loads/Unit Max. 

DOL-XXX 
SCHOTTKY 

DELAY LINES 

r.-: .800~ max 

14 12 10 8 

T 
.390 

v 5 1 3 
PART NUMBERS 

l NYT DATE 

IN 2 4 G 
467 

,-
.240 max 

.025; ~ 30 'T"T-"I""T'T"T"I""T'T"T'T"T ..... 

(typ) i·03 

2350 

r --II---.01S(tyP) 
.050---1 r---

.012(typ) 

TOTAL DELAY TAP DELAY INPUT PULSE 
PART (NS) (NS) WIDTH 

NUMBER (1) (2) (1) (2) (NS MINIMUM) 

DDL-25 25 5 
DDL-30 30 6 
DDL-35 35 7 
DDL-40 40 B 
DDL-45 45 9 
DDL-50 50 10 
DDL-55 55 11 

DDL-60 60 12 
DDL-65 65 13 
DDL-70 70 14 
DDL-75 75 15 
DDL-100 100 20 
DDL-125 125 25 
DDL-150 150 30 
DDL-175 175 35 
DDL-200 200 40 
DDL-250 250 50 
DDL-300 300 60 
DDL-350 350 70 
DDL-400 400 BO 
DDL-450 450 90 
DDL-500 500 100 

(1) Measured at 1.5V level leading edge; Vcc = 5.00VDC; 
No loads; at +250 C. 

(2) Nominal delay, ±2NS or ±5%, whichever is greater; 
reference to input. 

10 
12 
14 
16 
18 
20 
22 

24 
26 
28 
30 
40 
50 
60 
70 
80 

100 
120 
140 
160 
1BO 
200 
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·l·t~~·~···~ 
. ... . ..... . ... . .. ····70pORANOE STREET,DARLINGTON,S. C. 2953.1 

DDL-XXXF & LPS-XXX 
ADVANCED SCHOTTKY 

DELAY LINES 
(803) 393·5421 ..,..... TWX 810·665·21.82 

14 12 10 8 

;-1---
I 
I 
I 

_...I 

1 4 6 7 

ADVANCED SCHOTTKY (DDL-XXXF) 

RECOMMENDED OPERATING CONDITIONS 

(Vec) Supply Voltage .......................................... 5.00 ±0.25 VDC 

(Icc) Supply Current ...•........................... 35 ma Typ.l40 rna Max. 

(TRin) Input Rise Time ........................................................ 3 ns. 

(TWin) Input Puls~ Width ...................................... 40% of Delay 

(Ein) Input Pulse Voltage .............................................. 3.20 VDC 

Operating Temperature .......................................... OOC to 70°C 

Storage Temperature ...................................... -55°C to 125°C 

ELECTRICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage .................................. 2.0 to 5.0V 

(IIH) High-Level Input Current .................................. 20 tJ-a Max. 

(VIL) Low-Level Input Voltage .................................... 0.8V Max. 

(ilL) Low-Level Input Current .............................. -0.6 rna Max. 

(VOH) High-Level Output Voltage .............................. 2.4V Min. 

(VOL) Low-Level Output Voltage ................................ O.4V Max. 

High-Level Output Drives .................. 25 TTL Loads/Unit Max. 

Low-Level Output Drives .................. 12.5 TTL Loads/Tap Max. 
25 TTL Loads/Unit Max. 

ADVANCED LOW-POWER SCHOTTKY (LPS-XXX) 

RECOMMENDED OPERATING CONDITIONS 

(Vcc) Supply Voltage .......................................... 5.00 ±0.25 VDC 

(Icc) Supply Current .............................. 25 ma Typ.l3o ma Max. 

(TRin) Input Rise Time .......................................................... 3 ns. 

(TWin) Input Pulse Width ...................................... 40% of Delay 

(Ein) Input Pulse Voltage .............................................. 3.20 VDC 

Operating Temperature ............................................ OOC to 70°C 

Storage Temperature .................................... -55°C to + 125°C 

ELECTRICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage .................................. 2.0 to 5.OV 

'(IIH) High-Level Input Current .................................. 20 tJ-a Max. 

(VIL) Low-Level Input Voltage ...................................... 0.8V Max. 

(ilL) Low-Level Input Current .............................. -0.2 ma Max. 

(VOH) High-Level Output Voltage ................................ 2.4V Min. 

(VOL) Low-Level Output Voltage ................................ O.4V Max. 

High-Level Output Drives .................... 10 TTL Loads/Unit Max. 

Low-Level Output Drives ...................... 5 TTL Loads/Tap Max. 
10 TTL Loads/Unit Max. 

t-:-: .800:-:-1 max 

14 12 10 8 

T 3 5 v 1 
PART NUMBERS .390 

mfx NYT DATE 

~~IN ____ 2~~4_G~ 

,-
.240 max 

025; to -r-r-"'-'-"T'T"'-'-"T'TTT-' 

(typ) :!:03 r --U---018(tyP) 

.-.L 050--., ,...-

T 
c:l a aa T 

.012(typ) 

Cl 

@.20 
.30 
AO 
.50 
.60 

CJ 

OUTPUT RISE TIME (0.75v to 2.4ov) 
DDL-XXXF SERIES = 4.0 ns Max. 
LPS-XXX SERIES = 6.0 ns Max. 

TOTAL 
DELAY 

PART PART (NS) 
NUMBER NUMBER (1) (2) 

DDL-25F LPS-25 25 
DDL-30F LPS-30 30 
DDL-35F LPS-35 35 
DDL-40F LPS-4o 40 
DDL-45F LPS-45 45 
DDL-50F LPS-50 50 
DDL-55F LPS-55 55 
DDL-6oF LPS-60 60 
DDL-65F LPS-65 65 
DDL-70F LPS-70 70 
DDL-75F LPS-75 75 
DDL-100F LPS-100 100 
DDL-125F LPS-125 125 
DDL-15OF LPS-150 150 
DDL-175F LPS-175 175 
DDL-2ooF LPS-20o 200 
DDL-250F LPS-250 250 
DDL-300F LPS-30o 300 
DDL-350F LPS-350 350 
DDL-400F LPS-400 400 
DDL-450F LPS-450 450 
DDL-500F LPS-500 500 

.300 
CJ ~-

TAP INPUT 
DELAY PULSE 

(NS) WIDTH (NS 
(1) (2) MINIMUM) 

5 10 
6 12 
7 14 
8 16 
9 18 

10 20 
11 22 
12 24 
13 26 
14 28 
15 30 
20 40 
25 50 
30 60 --
35 70 
40 80 
50 100 --
60 120 
70 14~ 
80 160 
90 1a.~ 

100 200 
(1) Measured at 1.5v level leading edge; Vee = 5.00 VDC; No loads; at +250 C. 
(2) Nominal delay ±2 NS or ±5%; whichever is greater; reference to input. 
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FEATURES 
• Low Profile 
• 14-Lead, DIP-IC Compatible Packages 
• Standard Delay Times from 5 nsec to 

500 nsec 
• Standard Impedances of 50, 100, 200, 

360 and 500 ohms 
• Standard and Special Attenuations 
• Easy to Order Special Models 
• Epoxy Transfer Molding 

M* BUILT TO MEET MILITARY SPECIFICATION MIL-D-23859/23C 

2 3 5 6 

'~7 
'N I lOUT 

" 8 GRD GRD 

A 

14 GRD 

E 

2 3 5 6 

'~~I-:!2~'CcCq-r; 
" GRD 

B 

,~~33"'>O596 7 

IN I I OUT 

I R, 

14 GRD 8 

F 
2 12 :; 11 4 5 10 6 9 

14~7 
IN I i OUT 

3 4 5 6 ~ 9' 10 1112 

2~13 
IN 1 lOUT 

, 8 
GRD GRD 

, " 
GRD GRD 

J K 
R, = Terminating Resistor (value of lo) 

±5%, Va watt. 

HOW TO ORDER 
To allow the greatest possible range of 
parameters, the following ordering sys
temshould be followed on both standard 
and special orders. 

DL·8000 

PLACE 1 :T 
Base No. DL-8000 = 
14-pin, Lumped Constant 
Dual In-Line Delay Lines 
(6 characters and dash) 

045 

PLACE 2----------------~ 
Delay Time (T d) 
Standard Models: 
005 = 5 nsec, 050 = 50 nsec. 
150 = 150 nsec, etc., from 
above table (3 digits) 
Special Orders: 

Enter full 3-digit nsec value 
(e.g., 075) 

09 

PLACE 3--------------------------~ 
Rise Time (T,) 
Standard Models: 
Enter nsec digit 
Value from table 
(e.g., 2.0, 6.5, 40) 
Special Orders: 

Enter desired rise time in 
nsec (2 or more digits) 

'~7 '~'--:,t2:':~~C!:i1-r;~~T 'N I lOUT 

" 8 GRO GRD GRD GRO 8 

c D 

'~7 
IN [ 1 lOUT IN Ii OUT '~ I R, 

14 GRD 14 GRO 8 

G H 

'~, 'N I . lOUT 

2'33'24'°596 

1~7 
IN I , OUT 

>4 8 
8 I. GRD GRD 

L GRO M* GRO 

Example: DL-8000-045-09-100-05 A 
14-Pin Lumped Constant Dual 

In-Line Delay 
Line, 45 nsec Td, 9 nsec T" 100 ohm 

impedance, 5% (Max.) attenuation, 
internal configuration "A." 

100 05 A 

r PLACE 6T 
Internal Configuration 
Enter Schematic reference 
Letters 
(1 letter) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2-digit percent value from 
table (e.g., OS, 10) 
SpeCial Orders: 

Enter Max. allowable percent 
attenuation (2 digits) 

PLACE 4 
Impedance (lo) 
Standard Models: 
050 = 50 ohms, 200 = 200 ohms 
100 = 100 ohms, 360 = 360 ohms 
(3 digits) 
SpeCial Orders: 

Enter full 3-digil 
Ohm value (e.g., 075) 

A·1596 For manufacturers' sales offices, see yellow pages 

DL-8000-
14 PIN PASSIVE 

DELAY LINES 

STANDARD DL-8000 MODELS 

Delav Rise % Alte.oatio. Max Per 
Time Time Impedancet 
(Td), (T,), Max 50 100 200 360 
Dsec"" nsec ohms ohms ohms ohms 

5 02 3 5 5 5 
10 03 3 5 5 5 
15 04 3 5 5 5 
20 5.5 3 5 5 5 
25 05 3 5 5 5 
30 6.5 3 5 5 5 
35 07 3 5 5 5 
40 08 3 5 5 5 
45 09 3 5 5 5 
50 10 3 5 5 5 
55 11 3 5 5 5 
60 12 3 5 5 5 
65 13 3 5 5 5 
70 14 3 5 5 5 
75 15 3 5 5 5 
80 16 3 5 5 5 
85 17 3 5 5 5 
90 18 3 5 5 5 
95 19 3 5 5 5 

100 20 3 5 5 5 
110 22 3 5 6 7 
120 24 3 5 6 7 
130 26 3 5 6 7 
140 28 3 5 6 7 
150 30 3 5 6 7 
160 32 3 5 6 7 
170 34 3 5 6 7 
180 36 3 5 6 7 
190 38 3 5 6 7 
200 40 3 5 6 7 
210 45 5 5 6 7 
220 45 5 5 6 7 
230 50 5 5 6 7 
240 50 5 5 6 7 
250 50 5 5 6 7 
260 55 5 5 6 7 
270 55 5 5 6 7 
280 60 5 5 6 7 
290 60 5 5 6 7 
300 60 5 5 6 7 
310 65 5 7 8 10 
320 65 5 7 B 10 
330 70 5 7 8 10 
340 70 5 7 6 10 
350 70 5 7 8 10 
360 75 5 7 6 10 
370 75 5 7 6 10 
360 80 5 7 8 10 
390 80 5 7 8 10 
400 80 5 7 8 10 
410 85 5 8 10 10 
420 85 5 8 10 10 
430 90 5 8 10 10 
440 90 5 8 10 10 
450 90 5 8 10 10 
460 95 5 8 10 10 
470 95 5 8 10 10 
480 100 5 8 10 f- 10 

490 100 5 8 10 10 
500 100 5 8 10 10 

Taps in equal increments of total delay. 

• ±5% Tolerance for 40 through 500 nsec Td. 
2 nsec for 5 through 40 nsec Td. 

t ±10% Impedance Tolerance. 

2350 

500 
ohms 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

-~ 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 
8 

,8 
8 
8 
8 
8 
B 
B 
B 
B 
B 
B 
8 
8 
B 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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2350 DELAY LINES 2350 
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700 ORANGE STREET, . DARLINGTON,. S. C.29532 

CL-2400-
24 PIN PASSIVE 

DELAY LINES 
. (l!03r393:5421"~ TWX 8lO'665'21 82 

DL-2400 SERIES 
FEATURES 
• Standard 24 Pin Dip 
• Epoxy Encapsulated 
• Operating Temp. -55°C to +125°C 
• Hi-Pot = 100VDC 
• Up to 20 Outputs 
• Temp. Coeff. of Delay 

Up to 1000ns = 100ppm/oC 
Above 1000ns = 200ppm/ oC 

• Easy to Order Specials 
• 1 %, 2%, and Other Tolerances Available 
• Many Other Delays, Impedances, and Rise Times 

Available 
• Many Other Schematics Available 
• Lead Material: Alloy 42 

A 
2 23 

IN OUT 

I I I I 
1 12 13 24 
GRD GRD GRD GRD 

3 4 5 6 7 89101113141516171819202122 

B 
2 23 

IN OUT 
I 

12 
GRD 

2 3 4567891011141516171819202122 

C 
1 

IN 

I 
12 
GRD 

3 4 567 

D 

HOW TO ORDER 

89101112141516171819202122 

23 
OUT 

23 
OUT 

To allow the greatest possible range of parameters, the follow
ing ordering system should be followed on both standard and 
special orders. 

DL-2400 

PLACE 1-------~~ 
Base No. DL-2400 24-Pin, 
Lumped Constant Dual 
In-Line Delay Lines 
(6 Characters and dash) 

1000 

PLACE 2------------------~ 
Delay Time (Td) 
Standard Models: 
050 = 50 nsec. 
150 = 150 nsec, 1500 = 1500 nsec. 
etc., from above table (3 digits 
or morei 

100 

PLACE 3----------------------------~ 
Rise Time (Tr) 
Standard Models: 
Enter nsec digit Value from table 
(e.g. OS, 50, 500, etc.) 
Special Orders: 
Enter desired rise time in nsec 
(2 or more digits) 

I+----- 1.300 MAX -----J 

T 
.570 

1 
?' 

INDEX 

[} NYT 
PART NUMBERS 

DATE 

12 

f 
.255 
J.. 

.030 T 

1 ______ -i.3rAX 

mYY~ .120 MIN 

-+I fo-.lOO T 

Delay 
Time 
(Td), 

Rise 
Time 

(Tr), Max 
nsec 

% Attenuation Max. per Impedancet 

nsec· 
50 

ohms 
100 

ohms 

50 5 6 
- -. ,-~--

200 
ohms 

360 
ohms 

500 
ohms 

'---_ 1.00 10 8 ____ 8. __ . ___ 8._ f---~-
___ ~_. 15 _8 ____ B_. f---~~Jl- r-----Jl---
~J?QO._ c---2_~ 8 8 8 8 10 

250 25 __ . __ 8____ __ ._8 .. ___8. __ ~_1 ~_ --.J_O~ 

__ ~'~_:JO ___ f- 8 8_. ____ 10~f___--22--
400 40 8__ 1 0 ~.o ~ __ J_.o __ 

f___--~ ~__ 8 __ ~__ 10 10 1.0 

.~6_0.0___ __ ~~ ~_8_ . ___ ~ ___ ~ ___ ~.o___ 1.0 

___ 222, ____ .2Il__ __8~ ____ ~ ___ f-JO- ___ 1.0_. _12 __ 
~~o.o ___ 80 8 10 ____ JO__ ~~O ___ ~S_ 

__ JlQQ.__ 90_Jl ___ 1il_l--l O~ __ ~O_ ... ___ 15~ 

__ 10.02 ___ -.2()Q ____ ~_ __J 0. __ I---!~_ ~~_ 1--.-J5 

~QCJ. ___ ~~_ ~ - __ ~.o ___ 10_~~15 ___ ~ __ 

__ ~_~O.o ___ -=-__ ~ __ ._1~ __ ~.15~~5 __ 
L_:JQ(),o ____ 300_~_-._._. ---=-___ ~ ___ ~5 15 

___ ~(]OO ___ __ .iOQ. ____ =-_ ~~ _____ 1~ ... _J,, __ f-----J5 __ 

f----50(]~ __ ~00 __ f______~ ___ =--__ -=- __ ..J_5~1--15 __ 
_~.Q.. __ _ 6.00 __ =--__ ~___ _15 ______ . __ 

7000 700 15 

... :±::::5% Tolerance 
t ±10% Impedance Tolerance, 
Taps in equal increments of total delay, 

EXAMPLE: DL-2400-1000-100-100-10A 
24-Pin Lumped Constant Dual In-Line Delay Line, 1000 I,. 

Td, 100 nsec Tr, 100 ohm impedance, 10% (Max.) attenuatior" 
internal configuration "A". 

10 A l pLIE 6 
Internal Configuration 
Enter Schematic reference 
Letters 
A, B, C or D (1 letter) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2~digit percent value from table 
(e,g" 06, 10) 
Special Or-ders: 
Enter Max. allowabfe percent attenuation 
(2 digits) 

L-_________ PLACE 4 
Impedance (Zo) 
Standard Models: , 
050 = 5.0 ohms, 200 = 200 ohms, 
1.00 = 1.00 ohms, 360 = 360 ohms 
(3 digits) 
Special Orders: 
Enter full 3-digit Ohm value (e.g. 075) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1597 



2350 DELAY LINES 2350 

SERIES DL-7000 ~ 
DL-7000 

. 
FEATURES 
• Standard 7 Pin SIP 
• Epoxy Encapsulated 
• Terminal Material - Kovar, Flat 
• Tap D~lays ("A" Configuration) = 20% Incre-

ments (±5% or ± 1 ns, whichever is greater) 
• Td/TR Ratio ~5/1 or ~ 3/1 
• Temperature Coefficient of Delay = 100 ppm/DC 
• Hi-Pot = 100 VDC 
• Operating Temperature = -55°C to +125°C 
• Storage Temperature = -65°C to +130DC 
• Meets or Exceeds Applicable Requirements of 

MIL-STD-202 
• Easy to Order Specials 
• Many Other Delays, and Impedances Available 

EXAMPLE: 

PLACE 1 

A 3· 4 5 6 
II I I II 
2~7 

IN ,i OUT 

1 GRD 

B 
2~7 

IN i i OUT 

11GRD 

c 
2~6 

IN " " OUT 
1 7 

GRD GRD 

DL-7000 

T 
Base No. DL-7000 7-Pln, 
Lumped Constant 
single in-line package 
(6 characters and dash) 

PLACE 2 
Delay Time (T d) 
Standard Models: 
050 = 50 nsec, 
150 = 150 nsec, etc., from 
above table (3 digits or more) 

r 
020 

PLACE 3--------------------------------~ 
Rise Time (TR) 
Standard Models: 
Enter nsec digit Value from table 
(e.g. 6.0, 40, 100, etc.) 
Special Orders: 
Enter desired rise time in nsec 
(2 or more digits) 

DATE 

DL-7000-
7 PIN PASSIVE 

DELAY LINE 

RISE TIME (TR), % ATTENUATION MAX. 
DELAY TIME MAX nsec PER IMPEDANCE" 

(Td), 50 100 200 500 
nsect Td/TR > 311 Td/TR > 511 Ohms Ohms Ohms Ohms 

20 6.0 4.0 3 5 5 -
30 9.0 6.0 3 5 5 -
40 12.0 8.0 3 5 5 -
50 15.0 10.0 3 5 5 -
60 18.0 12.0 3 5 5 -
70 22.0 14.0 3 5 5 -
80 24.0 16.0 3 5 5 -
90 27.0 18.0 3 5 5 -

100 30.0 20.0 3 5 5 7 
200 60.0 40.0 3 5 6 8 
300 90.0 60.0 5 5 6 8 
400 120.0 80.0 - 7 8 10 
500 150.0 100.0 - 8 10 10 

t ±5% Tolerance. 
• ±10% Impedance Tolerance. 

HOW TO ORDER 
To allow the greatest possible range of parameters, the follow
ing ordering system should be followed on both standard and 
special orders. 

100 05 

T 
A 

T 
PLACE 6 
Internal Configuration 
Enter Schematic reference 
Letters 
A, B, C (1 letter) 

PLACE 5 
Attenuation 
Standard Models: 
Enter 2-diglt percent value from table 
(e.g., 06, 10) 
Special Orders: 
Enter Max. allowable percent attenuation 
(2 digits) 

'-----------PLACE 4 
Impedance (20) 
Standard Models: 
050 = 50 ohms, 200 = 200 ohms, 
100 = 100 ohms, (3 digits) 
Special Orders: 
Enter full 3-digit Ohm value (e.g. 075) 

A-1598 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

/JA<On;jW-A./·~~i~~~ 
7000RANG{ STREEt,DARUNGTON, S.C.29532 

(80:l)·393~542J ........... TWXalO-665:21a2 

MDDL-XXX 
SCHOTTKY 

DELAY LINES 

MOOL SERIES 

Meet Every Requirement, Every lime 

FEATURES 

• 14 Pin, DIP/IC Compatible 

• Low Profile Package (.240") 

• TTL and DTL Compatible 

• Internally Terminated 

• THREE INDIVIDUAL DELAY SEGMENTS/UNIT 

• Closer Delay Tolerances Available 

• Custom Delays Upon Request 

• Output Rise Time 4.0ns max. (0.75v to 2.40v) 

14 7 

ELECTRICAL CHARACTERISTICS 

(VI H) High -Level Input Voltage ................................ 2.0 to 5.0V 

(IIH) High-Level Input Current .................................. 50,ua Max. 

(VIL) Low-Level Input Voltage .................................. 0.8V Max. 

(IlL) Low-Level Input Current .................................... -2ma Max. 

(VOH) High-Level Output Voltage ............................ 2.4V Min. 

(VOL) Low-Level Output Voltage .............................. O.4V Max. 

High-Level Output Drives ............ 10 TTL Loads/Segment Max. 

Low-Level Output Drives .............. 10 TTL Loads/Segment Max. 

RECOMMENDED OPERATING CONDITIONS 

(Vcc) Supply Voltage ...................................... 5.00 ±0.25VDC 

(Icc) Supply Current ...................................... 60ma (typ.) 

(TRin) Input Rise Time .................................. 3ns. 

(TWin) Input Pulse Width .............................. 100% of Delay 

(Ein) Input Pulse Voltage .............................. 3.20VDC 

Operating Temperature ................................ O°C to 70°C 

Storage Temperature .................................... -55°C to +125°C 

t-:-.800~ max 
14 12 10 8 

T V 0 0 0 
.390 PART NUMBERS 

max NYT DATE 

~ IN IN IN G 
3 5 7 

,-
.240 max 

.025 ; to-rr-r-r--,~-,.-r-' 
(typ). ±.03 

t ---1 f-- .018 (typ) 

---±- ,---------, 
T Cl 

.012 (typ) 

.050--1 re-
O C Cl 

T 
.300 

Cl C) Cl --.L C) 

200 i~~1 ~ (0 Places) 

!.OOO±.OlO 

TOTAL DELAY INPUT PUI.SE 
PART (NS) WIDTH 

NUMBER (1) (2) (NS MINIMUM) 

MDDL-25 25 25 

MDDL-30 30 30 

MDDL-35 35 35 

MMDL-40 40 40 

MDDL-45 45 45 

MDDL-50 50 50 

MDDL-55 55 55 

MDDL-60 60 60 

MDDL-65 65 65 

MDDL-70 70 70 

MDDL-75 75 75 

MDDL-100 100 100 

MDDL-125 125 125 

MDDL-150 150 150 

MDDL-175 175 175 

MDDL-200 200 200 

MDDL-250 250 250 

(1) Measured at 1.5V level leading edge; Vee = 5.00VDC; No loads; at 
+250 C. 

(2) Nominal delay, ±2NS or ±5%. whichever is greater; reference to input. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1599 



FOOL-XXX 
SCHOTTKY 

DELAY LINES 

2350 

FOOL SERIES 

Meet Every Requirement, Every lime 

FEATURES 

• 14 Pin, DIP/IC Compatible 

• Low Profile Package (.240") 

• TTL and DTL Compatible 

• Internally Terminated 

• Single Output 

• Closer Delay Tolerances Available 

• Custom Delays Upon Request 

• Output Rise Time 4.0ns max. (0.75v to 2.40v) 

14 8 :--t -------- -- ___ 0_-: 
I 

I I 
I I 
I I 

I 
L_ _J 

o 
1 7 

ELECTRICAL CHARACTERISTICS 

(VIH) High-Level Input Voltage ................................ 2.0 to 5.0V 

(IIH) High-Level Input Current .................................. 50ILa Max. 

(Vlq Low-Level Input Voltage .................................. 0.8V Max. 

(ilL) Low-Level Input Current .................................... -2maMax. 

(VOH) High-Level Output Voltage ............................ 2AV Min. 

(VOL) Low-Level Output Voltage .............................. OAV Max. 

High-Level Output Drives .................... 20 TTL Loads/Unit Max. 

Low-Level Output Drives ...................... 20 TTL Loads/Unit Max. 

RECOMMENDED OPERATtNG CONDITIONS 

(Vcc) Supply Voltage .............................. 5.00 ±0.25VDC 

(Icc) Supply Current .............................. 55ma Typ.l70ma Max. 

(TRin) Input Rise Time ............................ 3ns 

(TWin) Input Pulse Width ...................... 40% of Delay 

(Ein) Input Pulse Voltage ........................ 3.20VDC 

Operating Temperature .......................... O°C to 70°C 

Storage Temperature .............................. -55°C to +125°C 

T V 0 
.390 PART NUMBERS 
max NYT DATE 

l IN G 
7 

,--
.240 max 

.025: .1t "T"""T--~--""T"""T"" 
(typ), ±.03 

f 
~ 
T 

--H-- .018 (typ) 

.050 ---1 t--
aT 

.012 (typ) 

CJ 

.300 

o--.L 
r- .60 

TOTAL DELAY INPUT PULSE 
PART INS) WIDTH 

NUMBER (1) (2) INS MINIMUM) 

FDDL-25 25 10 

FDDL-30 30 12 

FDDL-35 35 14 

FDDL-40 40 16 

FDDL-45 45 18 

FDDL-50 50 20 

FDDL-55 55 22 

FDDL-60 60 24 

FDDL-65 65 26 

FDDL-70 70 28 

FDDL-75 75 30 

FDDL-100 100 40 

FDDL-125 125 50 

FDDL-150 150 60 

FDDL-175 175 70 

FDDL-200 200 80 

FDDL-250 250 100 

FDDL-300 300 120 

FDDL-350 350 140 

FDDL-400 400 160 

FDDL-450 450 180 

FDDL-500 500 200 

(1) Measured at 1.5V.level leading edge; Vee = 5.00VDC; No loads; at 
+250 C. 

(2) Nominal delay, ±2NS or ±5%. 

A·1600 For manufacturers' sales offices, see yellow pages EEM 1988 



A 
A C alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
ece (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Norrnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200" Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPlB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

Ie integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCe leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
~F microfarad 
MHz megahertz 
MID microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vu1canizing 
R W read/write 

S 
SAS silicon asynunetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

v 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very largo scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



2350 DELAY LINES 

14 Pin DIP 5 Tap TTL 
Compatible Active Delay Lines 

I 
TAP DELAYS TOTAL DELAYS PART TAP DELAYS 
±5%or±2 nS ±5%or±2 nS NUMBER ±5% or±2 nS 

5,10,15,20 25 EP8200 80,160,240,320 
6,12,18,24 30 EPB213 84,168,252,336 
7,14,21,28 35 EPB214 88,176,264,352 
8,16,24,32 40 EP8215 90, 180,270,360 
9,18,27,36 45 EP8216 94,188,282,376 
10,20,30,40 50 EP8201 100,200,300,400 
12,24,36,48 60 EP8211 110,220,330,440 
15,30,45,60 75 EP8217 120,240,360,480 
20,40,60,80 100 EP8202 130,260,390,520 
25,50,75,100 125 EP8219 140,280,420,560 
30,60,90,120 150 EP8203 1 SO, 300, 4SO, 600 
35,70, lOS, 140 175 EP8220 160,320,480,640 
40,80,120,160 200 EP8204 170,340,510,680 
45,90,135,180 225 EP8221 180,360,540,720 
SO, 100, 150,200 250 EP8205 190,380,570,760 
60,120,180,240 300 EP8206 200,400,600,800 
70,140,210,280 350 EP8207 

Delay times referenced from input to leading edges at 25°C, 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions Min Max Unit 

VOH High-Level Output Voltage 
VOL Low-Level Output Voltage 

VCC =min. VIL=max.IOH = max 2.7 
VCC = min. ViH = min.IOL = max 0.5 

-1.2 
SO 
1.0 
-2 

V 
V 
V 
/-fA 
mA 
mA 
mA 

VIK Input Clamp Voltage 
II H High-Level Input Current 

II L Low-Level Input Current 
lOS Short Circuit Output Current 

ICCH High-Level Supply Current I 
ICCl low-level Supply Current 
T RO Output Rise Time 

NH Fanout High-Level Output 
NL Fanout Low-Level Output 

VCC = min. II = "K 
VCC=max. VIN =2.7V 
VCC = max. VIN = 5.25V 
VCC = max. VIN =0.5V 
VCC = max. VOUT = O. 

(One output at a time) 
VCC = max. VIN = OPEN 
Vcc= max. VIN=0 
Td~5OO nS (0,75 to 2.4 Volts) 
Td > 500 nS 
VCC = max. VOH = 2. 7V 
VCC = max. VOL = 0.5V 

-40 -100 

75 mA 
75 mA 
4 nS 
5 nS 
20 TTL LOAD 
10 TTL LOAD 

2350 

TOTAL DELAYS PART 
±5%or ±2 nS NUMBER 

400 EP8208 
420 EP8218 
440 EPB222 
4SO EP8209 
470 EP8223 
500 EP8210 
5SO EP8230 
600 EP8224 
6SO EP8231 
700 EP8225 
7SO EP8229 
800 EP8226 
8SO EP8232 
900 EP8227 
950 EP8233 

1000 EP8228 

I 

Schematic 

OUTPUT 
14 VCC 12 4 10 6 8 

I~~ 
7 

GROUND 

Recommended Package Dimensions 
Operating Conditions Min 

vCC Supply Voltage 4,75 

VIH High-Level Input Voltage 2,0 

VIL Low-Level Input Voltage 
11K Input Clamp Current 
IOH High-Level Output Current 

IOL Low-Level Output Current 
Pw- Pulse Width of Total Delay 40 
d* Duty Cycle 
TA Opemting Free-Air Temperature 0 

-These two values are inter-dependent. 

Input Pulse Test Conditions @ 25° C 

EIN Pulse Input Voltage 

Pw Pulse Width % of Total Delay 
TRI Pulse Rise Time (0.75 - 2.4 Volts) 

PRR Pulse Repetition Rate @ T d ~ 500 nS 
Pulse Repetition Rate @ T d > 500 nS 

VCC Supply Voltage 

~ .. ""'" 

Max 

5.25 

0.8 
-18 
-1.0 
20 

40 
+70 

3.2 
110 
2.0 
1.0 
500 
5.0 

Unit 

V 
V 
V 
mA 
mA 
mA 
% 
% 
°c 

Unit 

Volts 
% 
nS 
MHz 
KHz 
Volts 

PCA T 
EP82XX .280 

Old':;"';" MAX 

'--~~-~--"-*-

cJ· -[J:l EL.ECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
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2350 DELAY LINES 

50 5MD 14 Pin 5 Tap TTL Compatible 
Active Delay Lines 

TAP DELAYS TOTAL DELAYS PART TAP DELAYS TOTAL DELAYS 
±5% or±2 nS ±5% or±2 nS NUMBER ±5% or±2 nS ±5% or±2 nS 

5,10,15,20 25 EPA424-25 20,40,60,80 100 
6,12,18,24 30 EPA424-30 25,SO, 75, 100 125 
7,14,21,28 35 EPA424-35 30,60,90,120 lSO 
8,16,24,32 40 EPA424-4O 35, 70, lOS, 140 175 
9,18,27,36 45 EPA424-45 40,80,120,160 200 
10,20,30,40 so EPA424-SO 45,90, 135, 180 225 
12,24,36,48 60 EPA424-SO SO, 100, lSO, 200 2SO 
15,30,45,60 75 EPA424-75 

Delay times referenced from input to leading edges at 25°C, 5.0V. 

DC Electrical Characteristics Schematic 
Parameter Test Conditions Min Max Unit 

VOH High-Level Output Voltage VCC = min. VIL = max. 10H = max 2.7 V 

VOL Low-Level Output Voltage VCC = min. VIH = min. IOL = max 0.5 V 

2350 

PART 
NUMBER 

EPA424-100 
EPA424-125 
EPA424-1SO 
EPA424-175 
EPA424-200 
EPA424-225 
EPA424-2SO 

OUTPUT 

VIK Input Clamp Voltage VCC = min. II = 11K -1.2 V 

IIH High-Level Input Current VCC = max. VIN =2.7V SO I!A 
VCC = max. VIN = 5.25V 1.0 mA 

IlL Low-Level Input Current VCC = max. VIN = 0.5V -2 mA 

lOS Short Circuit Output Cu rrent VCC = max. VOUT=O. -40 -100 mA 
(One output at a time) 

ICCH High-Level Supply Current VCC = max. VIN = OPEN 75 mA 

14~ INPUT 
1 

ICCL Low-Level Supply Current VCC=max. VIN =0 

TRO Output Rise Time Td:55OO nS (0.75 to 2.4 Volts) 
Td>5OOnS 

NH Fanout High-Level Output VCC = max. VOH = 2.7V 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 

Recommended 
Operating Conditions Min Max 

vcc Supply Voltage 4.75 5.25 

VIH High-Level Input Voltage 2.0 

VIL Low-Level Input Voltage 0.8 

11K Input Clamp Current -18 

IOH HighcLevel Output Current -1.0 

IOL Low-Level Output Current 20 
PW· Pulse Width of Total Delay 40 
d* Duty Cycle 40 

TA Operating Free-Air Temperature 0 +70 

·These two values are inter-dependent. 

Input Pulse Test Conditions @ 25° C 

EIN Pulse Input Voltage 3.2 

Pw Pulse Width % of Total Delay 110 

TRI Pulse Rise TIme (0.75- 2.4 Volts) 2.0 

PRR Pulse Repetition Rate @ T d :5 500 nS 1.0 
Pulse Repetition Rate @ T d > 500 nS 500 

Vce Supply Voltage 5.0 

-AAi<4l1~ 

Unit 

V 
V 
V 
mA 
mA 
mA 
% 
% 
DC 

Unit 

Volts 
% 
nS 
MHz 
KHz 
Volts 

75 
4 
5 

mA 
nS 
nS 

7 
GROUND 

20 TIL LOAD 
10 TIL LOAD 

Package Dimensions 

cJ· -[1=1 ELECTRONICS INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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Suggested Solder Pad 

Layout 
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2350 DELAY LINES 2350 

14 Pin DIP 10 Tap TTL Compatible 
Active Delay Modules 

TAP DELAYS TOTAL DELAYS PART 
±5% or±2 nS ±5% or±2 nS NUMBER 

5 50 EP8301 
6 60 EP8311 
7.5 75 EP8317 
10 100 EP8302 
12.5 125 EP8319 
15 150 EP8303 
17.5 175 EP8320 
20 200 EP8304 
22.5 225 EP8321 
25 250 EP8305 
30 300 EP8306 
35 350 EP8307 
40 400 EP8308 
42 420 EP8318 

Delay times referenced from input to leading edges at 25°C. 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage VCC = min. VIL= max.IOH = max 2.7 
VOL Low-Level Output Voltage VCC = min. VIH = min. 10L = max 
VIK Input Clamp Voltage VCC = min. II = 11K 
IIH High-Level Input Current VCC = max. VIN = 2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN =0.5V 
lOS Short Circuit Output Current VCC = max. VOUT=O. -40 

(One output at a time) 
ICCH High-Level Supply Current Vcc = max. VIN=OPEN 
ICCL Low-Level Supply Current VCC=max. VIN =0 
TRO Output Rise Time Td S 500 nS (0.75 to 2.4 Volts) 

Td>500nS 
NH Fanout High-Level Output VCC = max. VOH = 2.7V 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 

Recommended 
Operating Conditions Min Max Unit 

vcc Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 mA 
10H High-Level Output Current -1.0 mA 
10L Low-Level Output Current 20 mA 
PW' Pulse Width of Total Delay 40 % 
d' Duty Cycle 40 % 
TA Operating Free-Air Temperature 0 +70 °C 

'These two values are inter-dependent. 

Input Pulse Test Conditions @ 25° C Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 110 % 
TRI Pulse Rise TIme (0.75 - 2.4 Volts) 2.0 nS 
PRR Pulse Repetition Rate @ T d s 500 nS 1.0 MHz 

Pulse Repetition Rate @ T d > 500 nS 500 KHz 
VCC Supply Voltage 5.0 Volts 

""n """ 

TAP DELAYS TOTAL DELAYS PART 
±5% or±2 nS ±5% or ±2 nS NUMBER 

44 440 EP8322 
45 450 EP8309 
47 470 EP8323 
50 500 EP8310 
55 550 EP8330 
60 600 EP8324 
65 650 EP8331 
70 700 EP8325 
75 750 EP8329 
80 800 EP8326 
85 850 EP8332 
90 900 I EP8327 
95 950 

I 

EP8333 
100 1000 EP8328 

Schematic 
Max Unit 

V 
0.5 V 
-1.2V V OUTPUT 

50 fIA 
1.0 mA 
-2 mA 
-100 mA 

14 VCC 13 3 12 4 11 5 10 6 9 8 

'~~ 
150 mA 
150 mA GROUND 

4 nS 
5 nS 
20 TIL LOAD 
10 TIL LOAD 

Package Dimensions 

PCA T 
EP63XX .280 

~~~DA_T~E_CO~D_E~~J:L 

eM ELECTRONICS:-
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2350 DELAY LINES 2350 

Mini SIL Single Output TTL 
Compatible Active Delay Lines 

TIME DELAYS· (nS) PART 
±5%or±2 n5 NUMBER 

5 EP9748-5 
10 EP9748-10 
15 EP9748-15 
20 EP9748-20 
25 EP9748-25 
30 EP9748-30 
35 EP9748-35 
40 EP9748-4O 
45 EP9748-45 
50 EP9748-50 

• Delay times referenciJd from input to leading edges at 25°C, S.OV. 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage VCC = min. VIL = max.IOH = max 2.7 
VOL Low-Level Output Voltage VCC = min. VIH = min. 10L = max 
VIK Input Clamp Voltage VCC = min. II = 11K 
IIH High-Level Input Current VCC = max. VIN = 2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN = 0.5V 
lOS Short Circuit Output Current VCC = max. VOUT = O. -40 
ICCH High-Level Supply Current VCC=max. VIN=OPEN 
leCL Low-Level Supply Current VCC = max. VIN = 0 
TAO Output Aise Time VCC = 5.0 V (.75 - 2.4 Volts) 
NH Fanout High-Level Output VCC = max. VOH = 2.7V 
NL Fanout Low-Level Output VCC = max. VOL = 0.5V 

Recommended 
Operating Conditions Min Max Unit 

vcc Supply Voltage 4.75 5.25 V 
VIH High-Level Input Voltage 2.0 V 
VIL Low-Level Input Voltage 0.8 V 
11K Input Clamp Current -18 rnA 
IOH High-Level Output Current -1.0 rnA 
IOL Low-Level Output Current 20 rnA 
PW' Pulse Width of Total Delay 40 % 
d* Duty Cycle 40 % 
TA Operating Free-Air Temperature 0 +70 °C 

'These two values are inter-dependent 

Input Pulse Test Conditions @ 25° C Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 110 % 

TAl Pulse Rise Time (0.75 - 2.4 Volts) 2.0 nS 
PRR Pulse Repetition Rate@Td:;;5OOnS 1.0 MHz 

Pulse Repetition Rate @ T d > SOO nS 500 KHz 
VCC Supply Vollage 5.0 Volts 

=I'Y/4Ij ,.-

TIME DELA Y5 • (n5) PART 
±S%or±2 n5 NUMBER 

60 
75 

100 
125 
150 
175 
200 
225 
250 

Max Unit 
V 

0.5 V 
-1.2V V 
SO ~ 
1.0 rnA 
-2 rnA 
-100 rnA 
75 rnA 
75 rnA 
4 nS 
20 TTL LOAD 
10 TTL LOAD 

Package 
Dimensions 

EP9748-60 
EP9748-75 
EP9748-100 
EP9748-125 
EP9748-150 
EP9748-175 
EP9748-200 
EP9748-225 
EP9748-250 

Schematic 

1-VCC 

2 

4 Ground 

f-- .48(MAJ( --l 
PCA T 

EP974B-5 ~~ 
DatlCode ! 

.J;P 
-L 

.100-1 r·200-i 

elM -
[I=} ELECTRONICS INC. 
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SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1605 



2350 DELAY LINES 2350 

16 Pin DIP 3 Bit Programmable 
TTL Delay Lines 

OUTPUT DELAY TIME PROGRAMMING (nS) 

PART MIN DELAY MAX DELAY DATA INPUT (CBA) 
NUMBER ±2nS nS STEP 000 001 010 011 100 101 110 111 

EP8076-1 7 14 H.5nS 7 8 9 10 11 12 13 14 
EP8076-2 7 21 2±.5 nS 7 9 11 13 15 17 19 21 
EP8076-3 7 28 3±.6nS 7 10 13 16 19 22 25 28 
EP8076-4 7 35 4±.8nS 7 11 15 19 23 27 31 35 
EP8076-5 7 42 5± 1.0 nS 7 12 17 22 27 32 37 42 
EP8076-6 7 49 6±1.0nS 7 13 19 25 31 37 43 49 
EP8076-7 7 56 7± 1.0nS 7 14 21 28 35 42 49 56 
EP8076-8 7 63 8± 1.0 nS 7 15 23 31 39 47 55 63 
EP8076-9 7 70 9±1.0nS 7 16 25 34 43 52 61 70 
EP8076-10 7 77 1O±1.0nS 7 17 27 37 47 57 67 77 

Max delay tolerances ±2 nS or ±5% whichever is greater 
All delays measured at 1.5V level on leading edge, no load (enable = "0"). at 25°C, 5.0Vdc 

DC Electrical Characteristics 
Parameter Test Conditions Min 

VOH High-Level Output Voltage Vee = min. VIL = max.IOH = max 2.7 

VOL Low-Level Output Voltage Vee = min. VIH = min.IOL = max 
VIK Input Clamp Voltage VCe=min.11 =IIK 
IIH High-Level Input Current VCC = max. VIN =2.7V 

VCC = max. VIN = 5.25V 
IlL Low-Level Input Current VCC = max. VIN = 0.5V 
lOS Short Circuit Output Current VCe=max. VOUT=O. -40 

(One output at a time) 

ICCH High-Level Supply Current VCe=max. VIN=OPEN 
leCL Low-Level Supply Current Vce = max. VIN =0 
TRO Output Rise Time Tds 500 nS(0.75 to 2.4 Volts) 
NH Fanout High-Level Output Vec = max. VOH = 2.7V 
NL Fanout Low-Level Output Vec = max. VOL =0.5V 

Recommended 
Operating Conditions Min Max Unit 

---- ---

VCC Supply Voltage 4.75 5.25 V 

VIH High-Level Input Voltage 2.0 V 

VIL Low-Level Input Voltage 0.8 V 

11K Input Clamp Current -18 mA 
10H High-Level Output Current -1.0 mA 
10L Low-Level Output Current 20 mA 
PW' Pulse Width of Total Delay 100 % 
d' Duty Cycle 20 % 
TA Operating Free-Air Temperature 0 +70 °C 

'These two values are inter-dependent. 

Input Pulse Test Conditions Unit 

EIN Pulse Input Voltage 3.2 Volts 
Pw Pulse Width % of Total Delay 150 % 
TRI Pulse Rise Time (0.75 - 2.4 Volts) 2.0 nS 

PRR Pulse Repetition Rate @ Td S 500 nS 1.0 MHz 

Vce Supply Voltage 5.0 Volts 

-ou'o f//ji 

Max Unit 

V 
0.5 V 
-1.2 V 
50 J.IA 
1.0 mA 
-2 mA 
-100 mA 

45 mA 
90 mA 
4 nS 
20 TIL LOAD 
10 TTL LOAD 

Schematic 

vec 
16 

INPUT DATA 

ABe 

11 10 9 

4 5 
IN OUT 

7 B 
E G 

Package Dimensions 

PCA T 
EP8076.' .280 
Date Code MAX '--__ ~~_-'-.l 

cJ· -[Jl ELECTRONICS INC. 
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2350 DELAY LINES 2350 

14 Pin OIL 5 Tap High Speed CMOS 
(HCT) Compatible Active Delay Lines 

Tap Delays Total Delay Part Tap Delays Total Delay Part 
±5%or±2 nS ±5% or±2 nS Number ±5% or±2 nS ±5% or±2 nS Number 

12' 17 22 27 32 EPA220-32 70 140 210 280 350 EPA220-350 
12' 18 24 30 36 EPA220-36 80 160 240 320 400 EPA220-400 
12' 19 26 33 40 EPA220-40 84 168 252 336 420 EPA220-420 
12' 20 28 36 44 EPA220-44 88 176 264 352 440 EPA220-440 
12" 21 30 39 48 EPA220-48 90 1S0 270 360 450 EPA220-450 
12' 22 32 42 52 EPA220-52 100 200 300 400 500 EPA220-500 
12" 24 36 48 60 EPA220-60 110 220 330 440 550 EPA220-550 
15 30 45 60 75 EPA220-75 120 240 360 480 600 EPA220-600 
19. 3S 57 76 95 EPA220-95 130 260 390 520 650 EPA220-650 
20 40 60 80 100 EPA220-100 140 280 420 560 700 EPA220-700 
25 50 75 100 125 EPA220-125 150 300 450 600 750 EPA220-750 
30 60 90 120 150 EPA220-150 160 320 480 640 800 EPA220-S00 
35 70 105 140 175 EPA220-175 170 340 510 680 850 EPA220-850 
40 SO 120 160 200 EPA220-200 180 360 540 720 900 EPA220-900 
50 100 150 200 250 EPA220-250 190 380 570 760 950 EPA220-950 
60 120 180 240 300 EPA220-300 200 400 600 800 1000 EPA220-1000 

'Inherent Delay • Delay times referenced from input to leading edges ay 25°C, 5.0V. 

DC Electrical Characteristics 
Parameter Test Conditions 

VIH High Level Input Voltage VCC=4.5 to 5.5 

VIL Low Level Input Voltage VCC=4.5 to 5.5 
VOH High Level Output Voltage VCC=4.5V,10=-4.0mA@VIH or VIL 
VOL Low Level Output Voltage VCC=4.5V,10= 4.0mA@VIH or VIL 
IL Input Leakage Current VCC=5.5V@VIH or VIL 
ICC Supply Current VCC=5.5V,VIWO 
TRO Output Rise Time :0:;550 nS (.75 - 2.4 Volts) 

>550nS 
NH High Fanout VCC=5.5V,VOH=4.0V 

Recommended 

Operating Conditions Min Max Unit 

VCC DC Supply Voltage 4.5 5.5 Volt 

VI DC Input Voltage Range 0 VCC Volt 
Vo DC Output Voltage Range 0 VCC Volt 
10 DC Output SourcelSink Current 25 mA 

PW" Pulse Width % of Total Delay 40 % 
0, Duty Cycle 40 % 

TA Operating Free Air Temperature 0 70 °C 

'These two values are inter-dependent. 

Input Pulse Test Conditions @ 25°C (Taps Unloaded) 

EIN Pulse Input Voltage 3.2 Volts 

Pw Pulse Width % of Total Delay 150% 

TRI Input Rise Time (0.75 - 2.4 Volts) 2.0nS 

PRR Pulse Repetition Rate@ Td:o:; 500nS 1.0 MHz 
Pulse Repetition Rate @ T d > 500nS 500 KHz 

VCC Supply Voltage 5.0 Volts 

Min 

2.0 

4.0 

10 

Max 

0.8 

0.3 
±1.0 
15 
4 
5 

Unit 

Volt 
Volt 
Volt 
Volt 
uA 

mA 
nS 
nS 

Schematic 

OUTPUT 
14 vee 12. 10 6 8 

'~ 
7 

GROUND 

LSTILLoad 

PCA T 
EPA220-32 .400 

Package 
Dimensions 

Dat<Code MAX 

L---_----11 
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16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (81S) 894-5791 
TWX: (910) 496-1525 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1607 



2350 DELAY LINES 2350 

Passive Variable Delay Lines 
PART VARIABLE DELAYS (nS) DC OUTPUT CHAR. 

NUMBER LOW RANGE 
MAX 

EPA087-10A 2 10 
EPA087-15A 2 15 
EPA087-25A 3 25 
EPA087-30A 4 30 
EPA087-40A 5 40 
EPA087-50A 6 50 
EPA087-75A 9 75 
EPA087-100A 12 100 
EPA087-10F 2 10 
EPA087-15F 2 15 
EPA087-25F 3 25 
EPA087-30F 4 30 
EPA087-40F 5 40 
EPA087-50F 6 50 
EPA087-75F 9 75 
EPA087-100F 12 100 
EPA087-10B 2 10 
EPA087-15B 2 15 
EPA087-25B 3 25 
EPA087-30B 4 30 
EPA087-40B 5 40 
EPA087-50B 6 50 
EPA087-75B 9 75 
EPA087-100B 12 100 

DC Electrical Characteristics 

Distortion 
Temperature Coefficient of Delay 
Insulation Resistance @ 100 Vdc 
Dielectric Strength 

Recommended Operating 
Conditions 

PW' Pulse Width % of Total Delay 
D· Duty Cycle 
TA Operating Free Air Temperature 

'These two values are inter-dependent. 

HIGH RESISTANCE RISE TIME IMPEDANCE 
MIN OHMS MAX 20 - 80% NS MAX OHMS± 10% 

12 0.6 
17 0.7 
28 0.9 
34 1.0 
45 1.3 
56 1.7 
84 2.6 

112 3.5 
12 1.0 
17 1.5 
28 2.0 
34 2.5 
45 3.0 
56 3.5 
84 4.5 

112 5.5 
12 1.5 
17 2.0 
28 2.5 
34 3.0 
45 3.5 
56 4.0 
84 5.0 

112 6.0 

Min Max Unit 

±10 % 
100 PPMI"C 

lK MegOhms 
100 Vdc 

Min Max Unit 
._-_ .. 

200 % 
40 0/0 

0 70 °C 

I 

Schematic 

3 
I_t 

y 

2.5 
3.0 
5.0 
6.0 
8.0 

10.0 
15.0 
20.0 

2.5 
3.0 
5.0 
6.0 
8.0 

10.0 
15.0 
20.0 

2.5 
3.0 
5.0 
6.0 
8.0 

10.0 
15.0 
20.0 

Package Dimensions 

, . 

I 

1 

Ou1put 

! 
I 
2.5 

Ground 

--1 1--_". 
1.1.""-

1 ~ .070-.12oolA 

T 
• • 

50 
50 
50 
50 
50 
50 
50 
50 
75 
75 
75 
75 
75 
75 
75 
75 

100 
100 
100 
100 
100 
100 
100 
100 

6 
Termination 

Input Pulse Test Conditions @ 25°C 

VIN Pulse Input Voltage 
Pw Pulse Width % of Total Delay 

TRI Input Rise Time (10 - 90%) 

PRR Pulse Repetition Rate 

EP A087 11186 

A·1608 

10 Volts 
300% 
2.0nS 
1.0 MHz 

elM -eJl ELECTRONICS INC. 

For manufacturers' sales offices, see yellow pages 
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2350 DELAY LINES 2350 

8 Pin Single-in-Line 
Passive Delay Lines 

Zo DELAY DELAY RISE OCR PCA 
OHMS NS TOL TIME OHMS PART 
±10% MAX NS NSMAX MAX NUMBER 

(Calculated) 

100 0.0 +0.25 1.0 1.0 EP123101 
100 0.5 to.25 1.0 1.0 EP123102 
100 1.0 to.25 1.0 1.0 EP123103 
100 1.5 to.25 1.0 1.0 EP123104 
100 2.0 to.25 1.0 1.0 EP123105 
100 2.5 to.25 1.0 1.0 EP123106 
100 3.0 to.25 1.0 1.0 EP123107 
100 3.5 to.25 1.0 1.0 EP123108 
100 4.0 to.25 1.0 1.0 EP123109 
100 4.5 to.25 1.0 1.0 EP123110 
100 5.0 to.25 1.1 1.0 EP123111 
100 5.5 to.2S 1.2 1.0 EP123112 
100 6.0 to.2S 1.3 1.0 EP123113 
100 6.5 to.2S 1.4 1.0 EP123114 
100 7.0 to.2S 1.5 1.0 EP123115 
100 7.5 to.2S 1.6 1.0 EP123116 
100 8.0 to.2S 1.7 1.0 EP123117 
100 8.5 to.25 1.8 1.0 EP123118 

DC Electrical Characteristics Min Max Unit 

Distortion tl0 % 

Temperature Coefficient of Delay 100 PPMf'C 
Insulation Resistance @ 100 Vdc H< Meg Ohms 
Dielectric Strength 100 Vdc 

Recommended Operating 
Conditions Min Max Unit 

PW* Pulse Width % of Total Delay 200 0/0 

D* Duty Cycle 40 % 
TA Operating Free Air Temperature 0 70 °C 

*These two values are inter-dependent. 

Input Pulse Test Conditions @ 25°C 

VIN Pulse Input Voltage 10 Volts 

Pw Pulse Width % of Total Delay 300% 
TRI Input Rise Time (10 - 90%) 2.0 nS 

PRR Pulse Repetition Rate 1.0 MHz 

EPl23101 7/88 

Zo DELAY DELAY RISE OCR PCA 
OHMS NS TOL TIME OHMS PART 

t10% MAX NS NSMAX MAX NUMBER 
(Calculated) 

100 9.0 to.25 
100 9.5 to.25 
100 10.0 to.25 
100 11.0 to.25 
100 12.0 to.25 
100 13.0 to.25 
100 14.0 to.25 
100 15.0 to.25 
100 16.0 to.25 
100 17.0 to.25 
100 18.0 to.25 
100 19.0 to.25 
100 20.0 to.50 
100 25.0 to.50 
100 30.0 to.50 
100 35.0 to.SO 
100 40.0 to.SO 
100 45.0 tl.0 

Schematic 

2 
INIOUT 

oT I I I I 
1 

GROUND 

Package Dimensions 

.01x 
0.02 
TYP 

1.9 
2.0 
2.0 
2.2 
2.3 
2.5 
2.6 
2.8 
3.0 
3.2 
3.4 
3.6 
3.8 
4.5 
5.5 
6.4 
7.4 
8.0 

I 

eft ELECTRONICS: 

I I 

1.0 EP123119 
1.0 EP123120 
1.0 EP123121 
2.0 EP123123 
2.0 EP123125 
2.0 EP123127 
2.0 EP123129 
2.0 EP123131 
2.5 EP123133 
2.5 EP123135 
2.5 EP123137 
2.5 EP123139 
2.5 EP123141 
4.0 EP123146 
4.5 EP123151 
5.5 EP1231S6 
6.0 EP123161 
6.5 EPAS94 

7 
INIOUT 

I I 10 
8 

GROUND 

-l .200 L.....
~ MAX 1-

hJ1~ 
It~~ -I 0.125 

16799 SCHOENBORN ST. 
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2350 DELAY LINES 2350 

Toroidal Power Inductors 

Features 

• 2:1 Inductance swing from 0 ADC to 
max rated DC current 

• 40° C max temperature rise 

• Available with orwithout case 

INDUCTANCE TEST LEVEL 
PART RATED ADC ADC @15.75KHz 

NUMBER jlH MIN AMPS VRMS 

EP9585-1 17 17 1.1 
EP9585-2 32 16 2.2 
EP9585-3 60 16 3.9 
EP9585-4 14 10 0.6 
EP9585-5 23 11 1.1 
EP9585-6 43 10 1.7 
EP9585-7 78 10 3.2 
EP9585-8 144 10 5.7 
EP9585-9 32 6.5 0.85 
EP9585-10 52 7 1.5 
EP9585-11 98 6 2.4 
EP9585-12 175 6 4.6 
EP9585-13 335 6 8.5 

ADC=Rated DC Current 

Dimensions 

PKG A B C D E 

1 1.20 1.20 .45 .800 .60 
2 1.45 1.45 .70 .900 .80 
3 1.60 1.75 .70 .900 .80 
4 2.00 2.00 .90 1.200 .95 
5 2.30 2.30 1.00 1.500 1.20 

EP9585 7/88 

INDUCTANCE ET ET LEAD 
@OADC OCR 20 KHz 40 KHz DIA 

fLH MIN OHMS MAX V-fLS VilS INCH±.005 PACKAGE 

40 
74 
125 
27 
46 
90 
165 
275 
64 
97 
185 
330 
600 

F 

.400 

.600 

.600 

.70 

.900 

.0065 190 130 

.0092 290 200 

.012 390 270 

.009 135 95 

.012 170 120 

.018 280 195 

.025 430 300 

.032 570 400 

.025 200 140 

.032 230 160 

.048 400 280 

.068 620 425 

.095 840 580 

Package 

.081 

.081 

.081 

.057 

.057 

.057 

.057 

.057 

.04 

.04 

.04 

.04 

.04 

3 
4 
5 
1 
2 
3 
4 
5 
1 
2 
3 
4 
5 

lie: 
NO INTERNAl 0 3 
CONNECTION 

cJ· -tl=l ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

A·1610 For manufacturers' sales offices, see yellow pages EEM 1988 
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4 Line Common Mode Filter 

peA PIN EPA120 

ImpedanCsble 

~ ~637 
Upper limit 

631 

700 

m 600 

p 500 

e 400 

d 

~489~ ~~ 540 

.-A 425 
Lower limit 

421 

300 
~326---- ~. 328 

a 
n 200 

C 100 

e o 
30 

Schematic 

1 ~ 

2 ~ 

3 ~ 

4 ~ 

50 

8 

7 

6 

5 

• Impedance limits per chart measured using 
HP4193A Vector Impedance Meter 

• Max Current 1 A DC/winding 
• Temperature rise 450 C Max at 250 C ambient 
• Package transfer-molded epoxy suitable for 

auto-insertion 
• Part is symmetrical: May be inserted either way 
·500 VDC Hipot 

70 

Frequency MHz 

Package 

WHlTlDOT 
PIN#1 

PCA 
EPA120 

~.Dat.code 

~.42O---' 

T 
.280 

I 

MX~ TYP ,--~r-MAX ~ .020 

m---l H~ >l~ 

cJ· -[1=1 ELECTRONICS INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

100 

~ .010 I~+TYP 
~.365---' 
r-MAX~ 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 
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AUTO-INSERTABLE & SURFACE MOUNT TTL 10 TAP DELAY MODULES 
FEATURES 
• Low profile auto-insertable package, also gull-wing or ''j'' bend surface 

mount versions 
• 14 lead transfer molded epoxy packages 
• Schottky TTL buffered input/output 
• Taps at 10% increments of total delay 

The low profile auto-insertable and surface mount series of TTL delay 
modules offered by Rhombus Industries Inc. have been designed to provide 
precise tapped delays with all necessary drive and pick-off circuitry in a single 
package. The modules are compatible with all TTL integrated circuits and 
include compensation for propagation delays. All inputs and outputs are 
Schottky-type and require no additional components to achieve specified 
delays. 

All versions are fully compatible with standard automatic handling 
equipment The surface mount devices can be used in either infrared or 
vapor phase manufacturing processes, and are designed to withstand 
automatic solder and cleaning processes. Devices are offered in delays from 
50 to 300 nanoseconds. Delay time and tap tolerances are shown in the 
tables below. Temperature coefficient of delay is typically better than +800 
ppm/oC over the temperature range of 0° to 70°C. 

The devices accept either Logic "I" or Logic "0" and will reproduce these 
levels at the output without inversion. Each module has the capability of 
driving up to 20 TTL loads with a maximum oflO m loads on anyone tap. 

These devices are designed to meet or exceed all applicable environ
mental requirements of MIL -0-23859, MIL-STO-883 and MIL-STD-202. 

ELECTRICAL SPECIFICATIONS AT 25°C 

AITD-60 60±3 
AITD-70 70±3.S 
AITD-75 75±3.75 
AITD-80 80±4 
AITD-90 90±45 
AITD-100 IOO±S 
AITD-120 120±6 
AITD-125 I 25±6.25 
AITD-150 IS0±75 
AITD-175 I 75±8.75 
AITD-200 200±1O 
AITD-225 225±lL25 
AITD-250 250±125 
AITD-300 300±15 

PART NUMBER INFORMATION 
Factory orders should include complete 
part numbers as explained below: 

5±2 
6±2 
7±2 

75±2 
8±2 
9±2 

10±2 
12±25 

125±25 
15±3 

175±3 
20±3 

225±3 
25±3 
30±5 

AlTO - XXX X 

14 pin 10 Tap TTL Delay ___________ T-> T 
Delay in nanoseconds (ns) -

Lead Style ---------------------' 
Blank = 14 lead auto insertable 
J = "J" Style Surface Mount 
G = "Gull Wing" Style Surface Mount 

Examples: 
AlTO-50 = 14 auto-insertable, SOns, 10 tap delay module. 
AITD-IOOJ = 14 lead "J" style surface mount lOOns, 10 tap delay module. 

1. Measured from .7Sv to 2.4v. 
2. Measured at l.5v level on the leading edge. 
3. For non-standard delays and/or improved accuracy for special applications, 

please consult the factory. 

Unless otherwise specified, delays referenced from the leading edge of the input 
meet ±5% or 2ns (whichever is greater!. 

... RHOMBUS 

... INDUSTRIES INC. 

INTRODUCTION 
Rhombus Industries Inc., a leading manufacturer of digital and electro

magnetiC delay lines, has been providing high quality products since 1970 
and is backed by a highly talented and dedicated staff - from management 
through the assembly line. 

Rhombus Industries provides customers with responsive, cost effective 
service, and our engineers will provide minor engineering services free of 
charge, allowing customers unencumbered design freedom. 

• Fast turnaround on prototypes. 
• Digital and Electromagnetic (passlvel delay lines. 
• Similar versions of standard Schottky TTL Series available In FAST 

and Low Power (LSI. 
• Similar versions of standard 10K ECl Series available In lOOK ECL. 

TEST CONDITIONS 
Measurements made at25°C 
Supply Voltage, Vcc ..................................... 5.00 VDC 
Input Pulse Voltage ......................................... 3.2V 
Input Pulse Rise Time .................................... 3ns max. 
Period ............................................ 4 X total delay 
DUty Cycle ................................................ 50% 
No Loads on Output 

PHYSICAL DIMENSIONS All dimensions in inches (mm). 

"J" STYLE LEADS 

/f'.-} f ii~ 1 
r-' \1 i~EI lin I 
~j~l 

'" IV'STYP 12~.~J) .. ~ III I I 050 [ll0~~1 / 27 69 _I 1 -j ,,~ -j ~ I i*~l(jN) O,5R / I- ~S~1164::"""I 
100 .. _ (G.Ei~1 

I~;:I LEAD BonOMS 
PLANAR WITHIN ±.002" 

"GULL WING" STYLE LEADS (0.051 

"AUTO-INSERT ABLE" STYLE LEADS 

LEAD BonOMS 
PLANAR WITHIN ±.002" 

(0.051 

'M 1------- I~~tl) ------ -----~ 1 _____ _ 

l~mJ-~1 015.230 1 I (G3S)l5.U) 
TYP MAX. 

I. 1 . ····~.,,~f=j- 1\; m 
I . i305) f.-

J I '" 11°ri~) I. I,' 050 ~ I - ____ t__ 1 
)-_\Il7l 

~ r ~yp 

SCHEMATIC DIAGRAMS WITH PINOUTS 
Notch denotes Pin I. 

AlTO 
Vee' 10% 30% 50% 70% 

20% 

100% 

Specifications are subject to change without notice. 

15801 Chemical Lane. Huntington 8each. CA 92649 
(714/898-0960 • 1213) 594-8918 

TWX: 910-596-1826 • FAX: (714)896-0971 
TELEX: 62891137 RHOMBUS HTBH 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1613 
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AUTO INSERT ABLE & SURFACE MOUNT lTLDELAY MODULES 
FEATURES 
• Low profile auto-insertable package, also gull-wing or "J" bend surface 

mount versions 
• 14 lead or mini 8 lead transfer molded epoxy packages 
• Schottky TTL buffered input! output 
• Tapped, single output or multi-line configurations 

The low profile auto-insertable and surface mount series of TTL delay 
modules offered by Rhombus Industries Inc. have been designed to provide 
precise tapped or fixed delays with all necessal}' drive and pick-off circuitl}' in 
a single package. The modules are compatible with all TTL integrated circuits 
and include compensation for propagation delays. All inputs and outputs 
are Schottky-type and require no additional components to achieve speci
fied delays. 

All versions are fully compatible with standard automatic handling 
equipment. The surface mount devices can be used in either infrared or 
vapor phase manufacturing processes, and are designed to withstand 
automatic solder and cleaning processes. DeVices are offered in delays from 
5 to 250 nanoseconds. Delay time and tap tolerances are shown in the tables 
below. Temperature coefficient of de lay is typically betterthan +500 ppm/oC 
over the temperature range of 0° to 70°e. 

The devices accept either Logic "I" or Logic "0" and will reproduce these 
levels at the output without inversion. Each module has the capability of 
driving up to 20 TTL loads with a maximum of 10 TTL loads on anyone tap. 

These devices are designed to meet or exceed all applicable environ
mental requirements of MIL-D-23859, MIL-STD-883 and MIL-STD-202. 

ELECTRICAL SPEC/FICA TIONS AT 25°C 

1. Measured from .75v to 2.4v. 
2. Measured at 1.5v level on the leading edge. 
3. For non- standard delays andlor improved accuracy for special applications, 

please consult the factory. 

Unless otherwise specified, delays referenced from the leading edge of the input 
meet ±5% or 2ns Iwhichever is greater). 

"'RHOMBUS 
... INDUSTRIES INC. 

PHYSICAL DIMENSIONS All dimensions in inches Imm). 

"J" STYLE 8 LEADS 

'" I t '·TYP 1~~;OI-=t-r, 1F~=l 
~~::lllr II 
~ ~ ,~, ,~ 1 035 (089) 

"TYP \ U--.jl~ W" L .. o -r"""" ~ I 050 (1.02) 

TV,' I ~ (1'27) TYP 025F1-' 
(;_~~) - (0.64) 

ryp LEAD BOTIOMS 

"GULL WING" STYLE a LEADS 

F"l%,,~ MAX 

~'~ ~ 040 .230 
(1,02) (5.84), 

! MAX 

---L-_ ~ 

T il 02(] 1-..II~020IO'" --I f-(051)~ ~ (127) 0101025) 
TYP 100 

(254) 
WP 

"AUT0-INSERTABLE" STYLE 8 LEADS 

PLANAR WITHIN ±.002" 
(0.051 

n':, ~i0201 

~ "'TYP. II'" 
030(0.76) 'f ~ ,~ :020,(0.511 FLAT I ~I 

420(10.67) -----l 
410110A1f 

LEADaoTIOMS 
PLANAR WITHIN ±,oo2' 

10.051 

,200 MAX 1-17.111 

" 
,008 R 
10.201 

OW 
(0.251 

8 PIN MINIATURE SCHEMATIC DIAGRAMS WITH PINOUTS 
Notch denotes Pin 1. 

AMDM-XXX AM2D-XXX 
Vt:c 20% 60% 100% 

AMDL-XXX 
v" OUT 

IN .ND 

Specifications are subject to change without notice. 

15801 Chemical Lane. Huntington Beach. CA 92649 
17141898-0960 • 1213)594-8918 

TWX: 910-596-1826 • FAX: 1714)896-0971 
TELEX: 62891137 RHOMBUS HTBH 

A·1614 For manufacturers' sales offices, see yellow pages EEM 1988 
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AUTO INSERTABLE & SURFACE MOUNT TTL DELAY MODULES 
OPERATING SPECIFICATIONS 
Supply Voltage, Vcc . . . . . . . . . . . . . . . . .. 5.00 ±0.25 VDC 
Supply Current. Icc . , ........ , . . . . . . .. 60mA typical 

Logic "I" Input: 
Voltage ......................... . 
Current. ......................... . 

LogiC "0" Input: 
Voltage ......................... . 
Current. ......................... . 

Logic "I" Voltage Out. .............. .. 
Logic "0" Voltage Out, ........ , ..... . 
Output Rise Time .. ,", ....... , ..... . 
Input Pulse Width .. , .. , ...... , ...... . 

Storage Temperature Range ........... . 
Operating Temperature Range 

TEST CONDITIONS 
Measurements made at 25°C 

90mA typical AI3D. AM2D 

2.0V min .. 5.5V max. 
50pA max. @ 2.4V 

O.8V max. 
-2mA max. 
2.4V min. 
O.5V max. 
4ns max. (0.75V to 2.40V) 
Minimum 40% of total delay: 

AIDM. AIDL. AMDM. AMDL 
Minimum 100% of total delay: 

AI3D, AM2D 
-55° to +125°C 
0° to 70°C 

Supply Voltage, Vcc ... , ................................ . 5.00 VDC 
Input Pulse Voltage ......................................... 3.2V 
Input Pulse Rise Time ..... , ...... , ....................... 3ns max. 
Period ................ , . , ......................... 4 X total delay 
Duty Cycle ............ , ................................. ,' 50% 
No Loads on Output 

ELECTRICAL SPECIFICATIONS AT 25°C 

1······'···········:.JJ~2r·.·········' 
" . 

I·····.$;:ri;i ••. ·• I'-~~'''' i I(ii . " " 
I". • ......... 

AIDM-25 25±2.5 5±2 
AIOM·30 30±2 6±2 

AIOM·35 35+2 7+2 

AIDM·40 40±2 B±2 
AIOMA5 45+225 9+2 

AIOM'50 50±.2.5 10±2 
AIDM·6Q 60+3 12+2 
.AIDM·75 75±3.75 15±3 
AIOM·IOG 100±5 20B 
AIDM·125 125+6.25 25+3 

AIDM·150 150±75 30±3 
AIDM·200 200+10 40+4 
AIDM·225 225±11.25 45±4.5 
AIDM·250 250+12.5 50±5 

i~;~~;E"i.··.·, .. · .. · ... r ~ 1< .a 
r:}~ii,,/. 
I." · • .;r;:t·<X 

AIDL·5 A130·5 5+1 

AIDl·JO AI3D·IO IO±l.5 
AIDl·15 A13[)"15 15+2 
AIDl·20 A13D·20 20±2 

AIDl·25 A130·25 25+2 
AIDHO A13[)"30 30±2 
AIDl·35 A13[)"35 35+2 
AIDLAO A13D·40 40+2 
AIDH5 A13D·45 45±225 

AIDL·50 A13D'50 50±2.5 
AIDl·60 - 60B 
AIDl·75 - 75±3.75 
AIDL·IOO - 100+5 
AIDL·125 - 125+6.25 
AIOl·150 - 150±7.5 

AIDl·200 - 200±10 
AIOl·250 - 250+12.5 

1. Measured from .75v to 2Av. 
2. Measured at 1.5v level on the leading edge. 
3. For non·standard delays and/or improved accuracy for special applications, 

please consult the factory. 

Unless otherwise speCified. delays referenced from the leading edge of the input meet 
±5% or 2ns (whichever is greater). 

... RHOMBUS 

.... INDUSTRIES INC. 

PHYSICAL DIMENSIONS All dimensions in inches (mm). 

"j" STYLE 14 LEADS 

"GUll. WING" STYLE 14 LEADS 

"AUTO-INSERTABLE" STYLE 14 LEADS 

LEAD BonOMS 
PLANAR WITHIN + .OO~ 

(0.05) 

LEAD BonoMS 
PLANAR WITHIN ±.002" 

(0.05) 

14 PIN SCHEMATIC DIAGRAMS WITH PINOUTS 

Notch denotes Pin J. 

AIDM-XXX AI3D-XXX 
Vee 20% 60% 100% vee DUT1 OUT2 

[t~ 
INPUT 40% 80% GND IN, IN, IN3 

AIDL-XXX 
Vee OUT 

PART NUMBER INFORMATION 

OUT3 

Factory o_rd_e_rs_s_h_O_U_ld_i_nc_�_ud_e_co_m_p_l_et_e _______ TXX.... JXX - XXX X part numbers as explained below: 

Package 
AI" 14 pin 
AM " Mini 8 pin 

Configuration ------------------' 
DL " Single Output Delay 
OM " 5 Tap Delay Module 
20" Two Independent lines 
3D " Three Independent Lines 

(Available 14 pin package only. AI3D) 
Delay in nanoseconds ins) ---------------' 
~adStyle-------------------~ 

Blank" Auto-Insertable 
J " "J" Style Surface Mount 
G " "Gull Wing" Style Surface Mount 

Examples: 
AIDM-JOO " 14 pin auto-insertable. lOOns. 5 tap delay module. 
AMDL-50G "8 pin "gull wing" surface mount package. SOns, single output. 

Specifications are subjea to change without notice. 

15801 Chemica' Lane, Huntington Beach, CA 92649 
17141898-0960 • 12131594-8918 

TWX: 910-596-1826 • FAX: 17141896-0971 
TELEX: 62891137 RHOMBUS HTBH 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1615 
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EeL BUFFERED DELAY LINES 
GENERAL SPECIFICATIONS 
Supply Voltage .........•.................... -5.2 VDC to VEE 
Logic 'T' Input: Voltage.. . . . . . . . . . . . . . . . . . . . . -.98 min. 

Current. . . . . . . . . . . . . . . . . . . . . . 265tta max. 
Logic "0" Input: Voltage..................... -1.63v max. 

Current ..................... .5tta min. 
Logic 'T' Voltage Out. ............... , . . . . . . . . -.96 min. 
Logic "0" Voltage Out ....... . . . . . . . . . . . . . . .. . -1.650 max. 
Rise Time Out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. <5ns typo 
Storage Temperature Range. . . . . . . . . . . . . . . . . . . . -55° to +125°C 
Operating Temperature Range ................. -30° to +85°C 

All dimensions .250 400 
inin(hesl~ml· 1'~~~'II:::I(~J6)1 

'~o~~llm~~V~lI~~ 
U ! L<3.0S) (.25' .05) 

"-J ~ I I :: 1·1:12aMIN. .010'.002 

.050 TYP. (1.27) " i - -i r i------f-- .310 (1.87) 

.019 TYP. (0.48) _ f--- .1~;r .290 (7.37) 

UNUSED LEADS ARE OMITTED. 

10K EeL DELAY MODULE DECl Series 
5 TAP 10K ECl DELAY MODULE 

Vee 20% 60% 100% 

16 pin Oil 

10 TAP 10K EeL DELAY D2ECl Series 
32 pin OIL 1.600" /40.64) l x .240" /6.10) HT 

J. Tap delays referenced from leading edge of Input meet ±5% or 2ns 
whichever is greater. 

2. For non-standard delays and/or improved accuraCies, please consult faaory. 
3 Measured at -J.3V on leading edge. 

",RHOMBUS 
... INDUSTRIES INC. 

FIXED (Single Output) 
10K EeL DELAY FECL Series 

MULTI (3 Independent) 
10K EeL DELAY MECl Series 

Vee OUT Vee CUT1' OUT2 OUT~ 

Vee 

PROGRAMMABLE 10K EeL 
DELAY MODULES PECl Series 

3 BIT: 7 steps above minimum delay 
10K ECl buffered output 
16 pin Dll .800" (20.32) l 
x .260" (6.60) HT 

4 BIT: 15 steps above minimum delay 
10K EClbuffered input/output 
32 pin Dll1.600" (40.64) l 
x .240" (6.10) HT 

Vee OUT 

, Programmed delays referenced to minimum delay. 

P2 P3 

Specifications are subjea to change without notice. 

15801 Chemica' Lane. Huntington Beach. CA 92649 
/7141898-0960 • /2131594-8918 

TWX: 910-596-1826. FAX: /7141896-0971 
TELEX: 62891137 RHOMBUS HTBH 

A·1616 For manufacturers' sales offices, see yellow pages EEM 1988 
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ELECTROMAGNETIC (Passive' DELAY LINES 
FEATURES Tap-to-Tap Tolerance: 
• DIP and SIP Packages. Ins ................ ±0.35ns 
• High delay to rise time ratio. I- 3ns ............... ±05ns 
• Extreme temperature stability. 4 - 5ns. . .. . ........... ± Ins 
• Low attenuation and distortion. 6- IOns ................ ±2ns 

I I . SOns ................ ±3ns 
* All units tested 100% electrically. 

10 TAP 14 PIN, 16 PIN DIP 
TZB, TYD, TZD Series 

10 TAP, 14 PIN DIP DIMENSIONS 
PHYSICAL DIMENSIONS 
All dimensions in inches /mmJ. 

PIN BREAK-OUTS 
1_ 07~OI19,OSI _ 

MA< 

O_OJ~~~ 81) -'._ 

r" l O}2S 

";~~,,lrnnTlnr[. r~;~ 1 
( j) I ,:~: lJ L J U U 0,02010511 

0050- -_I'!__ 0.040(1,02) 

(1.27) __ '~o_on (0.8D -

TVP --1 TYP 

0019 (0.48) TVP 

..... 
'. !Jeial'l1me' 

o.l<t; 1±5%j .. 
Codl.'!!! Numb<:r Insl 

XXX6·XX 10+1 

XXXI2·XX 20 

XXXIB-XX 25 

XXX24·XX 30 

XXX30·XX 40 

XXX36-XX 50 

XXX42·XX 60 

XXX48·XX 70 

XXX54·XX 80 

XXX60·XX 90 

XXX66-XX 100 

XXX72-XX 150 

XXX78·XX 200 

XXX84·XX 250 

XXX90·XX 300 

XXX92·XX 350 

XXX94·XX 400 

XXX96·XX 450 

XX~98-XX 500 

~OnO(81J),_ 
0.290(737) 

_0300(762);_ 
.A< 

Taps 
iTjplcal) 

In,1 

1 

2 
2.5 

3 

4 

5 

6 

7 

8 
9 

10 

15 

20 

25 

30 

35 

40 

45 

50 

TYB 
BREAK-OUT 

TZB 
BREAK-OUT 

$.0 (llmpedance 

RiseTi~ DC~Q 
IMaxllnsl '.' IMaximuml 

3.0 7 

4.0 7 
4.5 .9 

5.5 1.0 

6.0 1.2 
7.0 1.3 
8.0 1.6 
9.0 1.7 

10.0 1.9 

12.0 2.0 

14.0 2.1 

20.0 2.2 

30.0 2.4 

35.0 2.4 

43.0 2.5 

50.0 2.7 
55.0 2.8 

60.0 3.0 

75.0 3.3 

5 TAP, 8 PIN DIP TYA/TZA Series 

........••.. 50 n fr"~~I1(" 

~.' 
~j 

lOP n !mpe<lanc< 

RiW11me DCRQ 
{Mai.llnsl IMaXimuml 

3.8 .75 

4.6 1.5 
5.5 J.7 

5.8 2.0 

7.5 2.2 

8.0 2.3 

8.'5 2.5 

12.7 2.75 

15.5 3.0 

16.5 3.1 

18.0 3.2 

26.0 3.5 

39.0 3.5 

46.0 4.0 

54.0 4.2 

61.0 4.2 

67.0 4.5 

77.0 4.7 
86.0 5.0 

I OQ .Q.I(1lpedance 

GENERAL SPECIFICATIONS 
Overshoot ............................... 5% to 10% typical 
Line Distortion ............................ 3 % max. 
Working Volts ............................ 25VDC max. 
Dielectric Strength. . . . . . . . . . . . . . . . . . . . . . . . .. 100VDC 
Insulation Resistance @ lOOVDC .............. .1.000 Megohms 
Temperature CoeffiCient. . . . . . . . . . . . . . . . . . . .. 70PPM/oC 
Input-to·Tap Tolerance. . . . . . . . . . . . . . . . . . . . .. ±5% or Ins, 

whichever is greater 
Storage Temperature ....................... -55° to + 125°C 
Operating Temperature . . . . . . . . . . . . . . . . . . . .. 0° to + 125°C 

10 TAP, 16 PIN DIMENSIONS 
PHYSICAL DIMENSIONS 
All dimensions in inches /mmj. 

O.85~~~.59) ~ ~:~~~ \~:~;I f-
PIN BREAK-OUT 0.032 (O.Bl) -- t- --10.300 (7.62) f--

'::2"M'Jt-~f~[~T.LB: .A< :1 

(305) mmlr1r[11 0.020(051) 
j .'1 1 0.040(102) 1°.D10±O.002

1 
0.050--- I~ . (0_25tO.05! 

(~~~) -~I'Ir-0_032(0.Sl) ~ ~_\'OO , 0.350 (a.89! 

TZD 
BREAK-OUT 

- --l TVP (2,54) -- 0_310 (7.S7) -
0_019 (0,48) T'lP TYP 

200' (l"lmpedal'l~e 

~St!,Jime OCR!) 
IMaltlln'j .'" IMaXilj)uriiJ 

5.5 1.0 

8.5 1.5 
9.0 1.8 

10.0 2.0 

130 2.2 

15.5 2.4 

16.0 2.5 
17.0 2.5 

19.0 2.5 

20.0 2.5 
20.0 2.6 

30.0 3.6 

40.0 4.8 

510 5.2 
- -

- -
- -
- -
- -

8 LEAD "DIP" 

Td to Tr RATIO - 8:1 TYP . 
TAPS @ 10% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED . 
ATTENUATION - 0.5 dB MAX. 

PART NUMBER 
INFORMATION XXX XX - XX 

~,i6 =r J TZB, 14 pin DIP 
TYB, J 4 Pin DIP 
TZD, 16 pin DIP 

Delay Coding Number 
(Determines delay and 
rISe time per table) 
Impedance----------------------~ 

. 5 = 50!l 
·JO = JOO!l 
·20 = 200 !l 

Example: 
TZB66-10 = 14 pin DIP, Z pin break-out, 

lOOns delay time, 100 0 impedance. 
TYB24-5 = 14 pin DIP, Y pin break-out 

30ns delay time, 50 0 impedance. 
Numerous TZB and TYB delays are also available in low profile 
versions: 1ZG, TYG 14 pin DIP 0,180" (457mmj max. case height. 
Consult factory for availability. 

Td to Tr RATIO - 4:1 TYP. 

••• ~.' ••••. ~!~(' •• ' li~~r •• ·.·· c r'P'1I 
.' .... lTypica11< ..... Rise."me· I "peRn, 

IM!xUnslllri!:';;;;';;m! 
.RIse-Time OQlO···· 

TAPS @ 20% INCREMENTS OF Td. 
CAN BE SERIES CONNECTED. 
ATTENUATION - 0.25 db MAX. - ". 1"'1 

XXXI·XX 5+0.5 I 2.9 

XXX2·XX 10+1 2 3.8 

XXX3·XX 15+1 3 50 
XXX4·XX 20 4 5.8 

XXX5·XX 25 5 6.8 

XXX6·XX 30 6 7.8 

XXX7·XX 35 7 8.8 

XXX8·XX 40 8 9.9 

XXX9·XX 45 9 11.6 

XXX I O-XX 50 10 13.0 

XXXII·XX 75 15 19.0 

XXXI2·XX 100 20 28.0 

XXXI3·XX 125 25 34.0 

XXX I 4·XX 150 30 41.0 

XXXI5·XX 175 35 47.0 

XXXI6·XX 200 40 54.0 

XXXI7·XX 225 45 59.0 
XXX I B-XX 250 50 73.0 

",RHOMBUS 
... INDUSTRIES INC. 

EEM 1988 

1Max-lInll "fMoximumi 

.5 3.6 .6 

5 4.4 .7 

5 5.6 9 
.7 73 1.2 
9 7.8 1.3 

1.0 8.3 1.4 

125 12.5 1.5 

1.4 15.2 1.6 

1.5 16.0 1.7 
1.7 17.6 1.8 
1.9 25.0 2.0 

2.0 38.0 2.0 

2.0 45.0 2.0 

2.0 52.0 2.0 

2.2 59.0 2.2 
2.2 65.0 2.2 

2.5 75.0 2.5 
2.5 84.0 2.5 

PHYSICAL DIMENSIONS PART NUMBER 
All dimensions in inches (mmJ. INFORMATION XXX XX-XX 

; 0_51~~~,95) :-- 1 ~:~~~~~:~~I !- T J 
0.032 (O_SI) ~ I' : .--i 0_300 (1,62)f- _ 

He.. i 1~ki8:~ "AX '! se~i~: ~ ~;~ g:~ 
,,,,' .. ,.-11 il--- !-T .' Delay Coding Number 

13.OS)j'" ,r-'1 i II 0_020(0_51}" 0_010 +0_002 , (Determl'nes delay and 
0,050 _ ;' II~ I I Q,D40(1,02) (0.25 ~0.05) I 

(~-~~ ~i L=--i ~~"00 I ! rise time per table} 
0.032 (O_Sl) - --~~~ (~~!) --- ~.;~~ ~::ii -- Impedance _______ ...J 

TVP TVP _ 5 = 50 {) 

PIN BREAK-OUTS -10 = 1000 

TYA TZA 
Example: 
TZAI4-10 = 8 pin DIP, 

BREAK-OUT BREAK-OUT 
Z pin break-out, 

~ 
~ 

0'""1 
IN <I B 10 I 

I SOns delay time, 
100 0 impedance 

Specifications are subject to change without notice. 

15801 Chemical Lane, Humlngton Beach, CA 92649 
17141898-0960 • 12131 594-891B 

TWX: 910-596-1826 • FAX: 17141 B96-0971 
TELEX: 62B91137 RHOMBUS HTBH 

For manufacturers' sales offices, see yellow pages A·1617 
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3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 
All NEW with this 
edition of EEM 

GET 
............... ---------...... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set upyourveryown filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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ACTIVE DELAY LINES (ADL-H/EDL SERIES) &TDI<® 
TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Dnve, MOimt Prospect. IL 60056, U,S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 
OFFICE Phone. (317) 872·0370 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 LOS ANGELES REGIONAL OFFICE Phone: (213) 539 6631 DETROIT DISTRICT OFFICE Phone: (313) 353-9393 NEW 
JERSEY DISTRICT OFFICE Phone: (201) 736·0023 HUNTSVILLE DISTRICT OFFICE Phone. (205) 539·4551 GREENSBORO DISTRICT OFFICE Phone. (919) 292·0012 DALLAS DISTRICT OFFICE Phone. (214) 
506-9800 SAN FRANCISCO DISTRICT OFFICE Phone: (408) 437-9585 TOK CORPORATION, TOKYO, JAPA_N ____ _ 

ACTIVE DELAY LINES (ADL-H/EDL SERIES) 
TDK Active Delay Line ADL~SH/EDL Series are 5~output (EOL: 
2~output) lumped constant type delay lines with built~in TTL 
logic elements (Schottky type), In addition, TDK multilayer chip 
inductors are employed as inductance elements, and by combining 
these with multilayer chip capacitors, a compact, high reliability 
construction has been obtained. 

Features 
• Contained in DUAL-IN-LiNE type package. 
• Excellent quality due to transfer molding using high quality resin. 
• A low height of only 5.0Smm maximum is realized as a result of using 

TOK multilayer chip inductors and multi~layer chip capacitors. 
• Since a TTL IC is built in, waveform shaping is not required. 
• IC automatic insertion equipment can be used. 

Weight (ADL~SH: 2g max., EDL: 1.5g max.) 

Maximum ratings 
Power supply voltage (Vccl . , . , .7.0V 
Input voltage (VI) , .... -0.5 to +5.5V 
Operating temperature (Ta) ..... - 20 to + 75°e 
Storage temperature (Tstg,) , . , . , -55 to + 125°C 

Applications 
• D-RAM controllers • Multiphase clock ose. 
• Pulse width convertion 

ADL-H SERIES 

S Type 
14 

L Type 
14 8 

[ [ :::1 
1 7 

EDLSERIES 

8 

~[I~".~m" I" .~r~l 'rl~,"~m~l" ~f] .. ~[r.12!. H 
*. I I If ~" ~ .~o 00 025 ~ ~ _0.05 ±005 

254 I ~ ~ ~ I I 'I - - 0.25±0,05 

15.24 . ~ 15.24 2.54 I 84±05--, I ~,' ISA±0,5i 

Tolerance: ±O.25 ~ 

Connection and Pin Numbering 

Vee OUT lOUT 3 OUT 5 

IN OUT 2 OUT 4 GND 

Part No Total delay time Oelay time between 
(ns) ±5% taps (ns) ± 3ns 

ADL·020CH 20 ± 2ns 4±2ns 

ADL·025CH 25± 3ns 5±2ns 

ADL-050CH 50 ± 3ns 10±2ns 

ADL-060CH 60± 3ns 12 

ADL-075CH 75 15 

ADUOOCH 100 20 

ADL·125CH 125 25 

ADL·150CH 150 30 

ADL-200DH 200 40 

ADL·250DH 250 50 

c: S or L 

EEM 1988 

Dimension in mrn 

Vee OUT lOUT 3 NC 

IN OUT 2 OUT 5 GND 
OUT 4 

Tolerance: ±0.25 
Dimensions in mm 

Vee OUTI OUT2 

~I~rt.-, I ¥ I 
I -------ctJ 

IN GND. 

.--~------------

Rise time Input pulse width 
(ns) max (ns) min. 

4 8 

4 10 

4 20 

4 24 

4 30 

4 40 

4 50 

4 60 

4 80 

4 100 

Part No Delay time between 
___ --'IN-OUT=2-'C(n-"=s"--) __ _ 

EDL-040 40 ± 4 

EDL-050 50 ± 5 
-------~ ~--~~ ---_. 

Delay lime between 
IN-OUT1 (ns) 

20±3 

30±4 

Rise time 
(ns) max. 

4 

4 

EDL-060 60± 5'----_______ 3'-'0_±-'-4 ___ ~ ____ 4_'___ __ _ 

EDL-070 70±5 30±4 4 
.-----~ 

EDL-OSO 80± 5 30±4 4 ------------------------_. __ ._-----
EDL-090 90±5 40±4 4 

EDLIOO 100±6 
-----

_E_D_L ·_1_10'--__ 11 0 ± 6 

EDL·120 120±7 

EDL-150 150±9 

40±4 

50±5 

60±6 

70±7 

(Vce: SO±O, 1V, Ta: 2S± 1°C, eaeh tap no load) 

4 

4 

4 

4 

For manufacturers' sales offices, see yellow pages A·1619 
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Technitrol 
Technitrol delay-module performance is widely known and 
highly regarded by both military and commercial users. Many 
models, such as the ultrastable STTLDL shown below, are un
matched in performance and reliability. Designed primarily for 
high-performance applications, the STTLDL has very high out
put stability over a wide range of temperature and input-voltage 
variations. Increasingly, the STTLDL is selected as a commer-

ULTRA-STABLE TTL DELAY MODULES 
• Ultra stable. ± 1 ns or ± 1 % delay variance over 

o to + 700 e at 5V supply ± 10%. -55 to + 125°e available. 

• 5 to 1000 ns delays available. 

• Meets MiI-D-23859. 

• Three-tap, lumped constant, active. 
• For Schottky TTL, FAST, TTL, and low-power Schottky 

TTL circuits. 

• Transfer-molded - reliable. 
• Pin-compatible to 74/54 Series 14-pin DIP package. 

• Trailing-edge timing available. 

Minimum % input~pulse width to total delay ., . , ..... , . , ....... 20% 

Temperature coefficient at maximum delay . . . . . . . . . .. , : ± 1 ns or ± 1 %, WIG'" 

Operable input-supply-voltage variance from 5V rated .... , ' , . , . , , , . , . , . , . " ± 10% 

NANOSECONDS 
Part No. Tol To2 T03 

STTLDL025 15.0 20.0 25.0 
STTLDL050 30,0 40.0 50,0 
STTLDL075 45.0 60,0 75,0 
STTLDL100 60.0 80.0 100.0 
STTLDL125 75.0 100,0 125.0 
STTLDL150 90,0 120.0 150.0 
STTLDL200 120.0 160,0 200,0 
STTLDL250 150,0 200.0 250.0 
STTLDL500 300.0 400,0 500,0 

Delay characteristics measured at V~ ~ 5,0±'0,IV, 25'C, no load, 
Delay tolerance ± 1.5 ns or 5%1,' WIG, 

All Taps (Max.) 

T.+ T.-
2.0 2.0 
2.0 2,0 
2,0 2,0 
2.0 2,0 
2,0 2.0 
2.0 5.0 
2.0 5,0 
2,0 5,0 
2.0 9.0 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 • Telex 834245 
FAX (215) 426-2836 

cial prototype for brand-new designs - and then written in 
because of the superior perfcrmance it offers. 

We invite you to consider the STTLDL as an example of 
Technitrol capability. Its technology is an integral part of all our 
delay modules - including low-cost products - shown on this 
and the following pages. 

Recommended Operating Conditions 

Supply voltage Vee 
Operatin9 ambient temp. range 

T 
1 
T 

,,", 
MAX. 

T SITLDL 100 

• ~I ======~.~;M;";'X.======~ 

Min. 
4.5 
0 

Typ. Max. Unit 
5.0 5.5 Volts 
25 +70 °c 

"'Whichever is greater. 

HIGH-PERFORMANCE TTL DELAY MODULES 
• ±1,5 ns or ±5% delay tolerance (whichever is greater)@ 25°e. Recommended Operating Conditions 

• 5 to 1000 ns delays available. 

• Meets MIL-D-23859. 

- -• Five tap, lumped constant, active, available In ten tap. 

• For Schottky TTL, FAST, TTL, and low-power Schottky 
TTL circuits. 

• Supply-voltage tolerance ±10%. 

• Transfer-molded - reliable. 

• Pin-compatible to 74/54 series 14-pin. 

• 14-pin DIP package. 

• Trailing-edge timing available. 

Minimum % input-pulse width to total delay """,., .. ,,.,"""",.,,',.,,' 20% 
Temperature coefficient at maximum delay .............. . ±1 nsor ±2%, WIG 

Operable input-supply-voltage variance from 5V rated, , , , , , , ........... ± 10% 

NANOSECONDS 
Part No. T01 T02 T03 T04 ToS 

TTLDL020 10.0 ±1.5 12.5 ± 1,5 15.0 ± 1,5 17,5 ± 1,5 20,0 ± 1.5 
TTLDL025 5,0 ±1,5 10,0 ± 1.5 15,0 ± 1.5 20,0 ± 1,5 25,0 ± 1,5 
TTLDL050 10,0 ±1.5 20,0 ± 1,5 30,0 ± 1,5 40,0 ± 2,0 50,0 ± 2.5 
TTLDL075 15,0 ±1.5 30,0 ± 1.5 4;5,0 ± 2,25 60.0 ± 3,0 75.0 ± 3,75 
TTLDL100 20,0 ±1.5 40,0 ± 2.0 60,0 ± 3.0 80.0 ± 4.0 100,0 ± 5,0 
TTLDL125 25,0 ±1,5 50,0 ± 2,5 75,0 ± 3,75 100,0 ± 5.0 125.0 ± 6,25 
TTLDL150 30,0 ±1.5 60.0 ± 3,0 90,0 ± 4,5 120,0 ± 6,0 150,0 ± g,O 
TTLDL200 40.0 ±2.0 80,0 ± 4.0 120,0 ± 6,0 160.0 ± 8,0 200,0 ±10.0 
TTLDL250 50,0 ±2.5 100,0 ± 5,0 150.0 ± 7.5 200.0 ±1!},0 250,0 :!!12,5 
TTLDL500 100,0 +5,0 200,0 +10,0 300,0 +15.0 400,0 +20,0 500.0 +25,0 

Deray characteristics measured at Vee - 5.0V, 25°C no load, 

Technitrol products: Manchester encoder/decoders. pulse transformers. 
data bus couplers. pulse-width regulators' delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types· transformers Including audio, autotransformer, chopper, constant
voltage, dc-to-dc-conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro-

Min. Typ. Max. Unit 
Supply voltage Vee 4,5 5,0 5.5 Volts 
Operating ambient temp range 0 25 70 DC 

L_,-___ ,--_,-_~ 
1---.800 MAX, ---l T 

r·~;J M~~ , c---i--..:;--+-:r:--f-i'----.Jl. L e~-I·100 
___ l.l __ '~o 

, ---~f 

All Taps 
TR+ & TR-
2,0 
2,0 
2,0 
2,0 
2,0 
2,0 
2,0 
2,0 
2,0 
2,0 

2,0 nsec, 
2,0 nsec, 
2,0 nsec, 
2,0 nsec, 
2,0 n&ec, 
2,0 nsec. 
5,0 nsec. 
5.0 nsec, 
5.0 nsec, 
9,0 nsec. 

CONNECTION DIAGRAM 
5 TAP VERSION 

Available in hermetically sealed, surface·mount models in gull 
wing and flat pack configurations, Contact factory for details, 

phone, mixing, modulation, output, plate, power, pc-mounting, pulse'" rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors· fllter reactors· square-wave oscillators· '!lag
netic amplifiers' coils including foil-wound, high·Q/low frequency, torOidal, 
and transformer types. 

A'1620 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

Technitrol 
STANDARD TTL DELAY MODULE 

Low-profile delay modules with good performance not com
mensurate with their low cost. Half-size package available, 

• Low cost. 
• 0 to 70 DC temperature range_ 
• 5 to 500 ns delay times available. 
• 5 equal taps in 20% increments of total delay. 
• Available in ten-tap. 
• For Schottky TTL, TTL, and low-power Schottky TTL circuits. 
• Supply-voltage tolerance ±5%. 
• Transfer-molded - reliable. 
• Pin compatible to 74/54 series 14-pin DIP package. 
• Trailing-edge timing available. 
• HALF-DIP PACKAGE AVAILABLE. 

Minimum % input-pulse width to total delay ...................................... 40% 

Temperature coefficient at maximum delay .................. ::!:::2 ns or :::,::4%, WIG 

Higher performance modules available. 

NANOSECONDS 

Pari No. To1 To2 To3 TD4 ToS 

L TTLDL025 5.0 10.0 15.0 20.0 25.0 
LTTLDL050 10.0 20.0 30.0 40.0 50.0 
LTTLDL075 15.0 30.0 45.0 60.0 75.0 
LTTLDL100 20.0 40.0 60.0 80.0 100.0 
LTTLDL125 25.0 50.0 75.0 100.0 125.0 
L TTLDL 150 30.0 60.0 90.0 120.0 150.0 
LTTLDL200 40.0 80.0 120.0 160.0 200.0 
LTTLDL250 50.0 100.0 150.0 200.0 250.0 
LTTLDL500 100.0 200.0 300.0 400.0 500.0 

Delay characteristics measured at Vee = S.OV, 25°C no load. 
Delay tolerance ±2 ns or 5% Whichever is greater. 

Recommended Operating Conditions 
Min_ Typ. 

Supply voltage V" 4.75 5.0 
Operating ambient temp. range 0 25 

All Ta·ps (Max.) 

T.+ T.-

2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 2.0 
2.0 5.0 
2.0 5.0 
2.0 5.0 
2.0 9.0 

Max_ Unit 

5.25 Volts 
70 oc 

TECHNITROL TTL DELAY MODULES 

Technitrol TTL delay modules are designed to be used directly 
with super-high-speed TTL, standard TTL, and DTL logic cir
cuits. They interface with little or no additional requirements. 
They can be cascaded in various combinations to get any delay 
without degrading output rise time (T,+ or T,-). The delay 

SINGLE-OUTPUT DELAY 
MODULES 
Single-output modules are 
available with 5 to 500 ns 
delays. Buffered. Only the 
pins to be used are supplied. 

TRIPLE-OUTPUT DELAY 
MODULES 
Technitrol TTL buffered de
lay modules are available 
with three individual inputs 
and outputs in delays from 
5 to 250 ns per delay. 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

STANDARD L TTL PACKAGE HAL F -DIP HTTL PACKAGE 

-( 
.300 T LTTLDL100 

MAX 8244 

I • 1----- .800 MAX. 

vee Td1 Td3 Td5 

~ 
In m f~~ J~o 

Surlace~mount models available in gull wing 
configuration. Contact factory for details. 

~[ THTTLD.L1 00 
MAX. 

~ • (top view) 

1---500 MAX------j 

LL! !! 
o .10 .20 30 40 .50 

position of opposite-side terminals 

, ___ ~ .. 300._._; I: . 
250 I (end view) 

MAX.I 

~:tI,-,.--,-,I!\ 
I 
I 

.010 
TYP 

vee Tdl Td3 Td5 

~ 
Lm£J 

(1) (2) (3) (4) 
IN Td2 Td4 GND 

rise-time ratio (To/T,) of individual modules is very high (ap
proximately 50:1) and improves with cascading modules. Out
put rise times of each module are independent of input rise 
times up to 50 ns. All Technitrol delay modules are transfer 
molded, not potted, assuring maximum reliable operating lives. 

1O-TAP DELAY MODULES 
10-tap delay modules are 
available with 50 to 500 ns 
total delays. Dimensions 
same as standard 5-tap, with 
the exception of 5 addi
tional pins. See connection 
diagram. 

TTL SQUARE-WAVE 
OSCILLATORS 
Available in 2 to 100 MHz 
frequency range. Frequency 
tolerance ±2%. Dimensions 
same as Technitrol standard 
5-tap delay module. 

vee 
(14) 

ENABLE IN 

(8) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1621 
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Technitrol 
PULSEDIFFERENTIATOR 
Technitrol's Pulse Differentiator will differentiate input pulses, 
accepting or rejecting them based on a specified minimum 
pulse width. 

• Available in pulse widths from 5 to 500 ns. 
• Propagation delay from rising edge of input pulse to rising 

edge of output pulse is equal to nominal differentiator pulse 
width. 

• Transfer molded-reliable. 
• Military models with ceramic IC screened per Mil Std 883C 

and 38510 and military temperature range, add suffix "MX". 
• Temperature range 0 to 70°C.-55 to +125°C available. 
• Programmable model available. 
• Fanout: Logic1-20 loads; logic 0-10 loads. 
• Delay characteristics @ V" 5.0., 25°C. no load. 

Reject Pass 
pulses pulses 

Part number width (ns) width (ns) 

TTLPD005 4 6.5 
TTLPD010 8.5 11.5 
TTLPD015 13.5 16.5 
TTLPD020 18.5 21.5 
TTLPD025 23.5 26.5 
TTLPD030 28.5 31.5 
TTLPD035 33.0 37.0 
TTLPD040 38.0 42.0 
TTLPD045 42.5 47.5 
TTLPD050 47.5 52.5 
TTLPD060 57.0 63.0 
TTLPD070 66.0 74.0 
TTLPD075 71.0 79.0 
TTLPD100 95.0 105.0 
TTLPD150 142.5 157.5 
TTLPD200 190.0 210.0 
TTLPD250 237.5 262.5 
TTLPD300 285.0 315.0 
TTLPD400 380.0 420.0 
TTLPD500 475.0 525.0 

TTL PROGRAMMABLE DELAY MODULE 
For delay adjustments via BCD programming. Simplifies minor 
adjustments and adds flexibility. Although indicated below 
that programmable modules are available up to 4-bit, 6- and 
8-bit are available through a simple combination of modules. 

• 3-bit binary (1, 2, 4) programming gives 7 equal step 
delays. 

• Low on E enables output. 

• Available in 19 step delays from 1 to 64 ns. 

Technitrol Step Max. Delay 
Pari No_ ns±ns ns±ns 

TTLPG301 1.0 ±.4 13.0 ±2.0 
TTLPG302 2.0 ±.6 20.0 ±2.0 
TTLPG303 3.0 ±1.0 27.0 ±2.0 
TTLPG304 4.0±1.0 34.0 ±2'0 
TTLPG305 5.0 ±1.5 41.0 ±2.0 
TTLPG306 6.0 ±1.5 48.0 ±2.5 
TTLPG307 7.0 ±1.5 55.0 ±2.5 
TTLPG308 8.0 ±1.5 62.0 ±3.0 
TTLPG309 9.0 ±1.5 69.0 ±3.5 
TTLPG310 10.0±1.5 76.0 ±4.0 
TTLPG315 15.0 ±1.5 111.0±5.0 
TTLPG320 20.0 ±1.5 146.0 ±7.0 
TTLPG325 25.0 ±1.5 181.0 ±9.0 
TTLPG330 30.0 ±2.0 216.0 ±11.0 
TTLPG335 35.0 ±2.0 251.0±12.0 
TTLPG340 40.0 ±2.5 286.0 ±14.0 
TTLPG345 45.0 ±2.5 321.0 ±16.0 
TTLPG350 50.0 ±2.5 356.0 ±17.0 
TTLPG364 64.0 ±3.2 454.0 ±23.0 

Delay characteristics @ V" = 5.0V and T,= 25°C. no load. 
Delay time measured at 1.5V level. 

Output 
Rise 
Time 
(ns) 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 

Technitrol products: Manchester encoder/decoders· pulse transformers • 
data bus couplers. pulse-width regulators. delay lines including digital. 
fixed-constant-distributed. fixed-lumped-constant. programmable. and trim
mer types- transformers including audio, autotransformer, chopper, constant
voltage. dc-to-dc conversion. decade. differential. discriminator. driver. 
ferroresonant. filament. 400 Hz. high-voltage, input. instrument. interstage. 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro. 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

Situation A: 

Input pulse width < specified minimum pulse width. 

_In~pu~t __ ~r--l~ ______________ _ 

Output 

Situation B: 

Input pulse width> specified minimum pulse width. 

~ 

Output 

• Low inherent delay from: 
Input to output = 6.0 ± 1.5 ns 
Input to output = 3.0 ± 1.5 ns 
E to output = 10.0 ns Maximum 
Sn to output = 13.0 ns Maximum 

Vee 
(14) 

(1) 
Output 

Input 
(8) 

(7) 
GND 

• Military models with temperature range - 55 to + 125°C available. 
• Manufactured to meet Mil-D-23859. 

ALSO AVAILABLE 
IN DtP PACKAGE. 
CONSULT FACTORY 

'~ 
I~ 

IN OUT 0 E GND 

161 1;' S;, 19' lSI 1,,1;019 

I. TTLPG308 II. TTLPG301 I (MSB) (lSB) 

1 J: 5 
7 8 1 4.1,' 7 18 

SIGNAL IN SIGNAL OUT 

Example of a 6-bit cascade with 63 steps 
of 1.0 ns delay with an inherent 
(or reference), delay of 12.0 ns 
(2 X 6.0 ns). 

phone. mixing. modulation. output. plate. power, pc-mounting. pulse. rf, 
rectifier. reference, Scott T, servo, synchro-control. telephone-coupling. 
torOidal. transistor, voltage-dividing, voltage-regulating. voltage-stabilizing. 
wideband. MIL-audiO. MIL-power. MIL-rf. and MIL-pulse. and MIL-variable 
types· saturable reactors· filter reactors· square-wave oscillators· mag
netic amplifiers· coils including fail-wound. high-Q/low frequency. toroidal. 
and transformer types. 

A'1622 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

Technitrol 1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

ACTIVE CHIP-CARRIER DELAY MODULES, 1/2" AND 3/4 II 

• Compact. 
• For Schottky TTL, TTL, and 

low-power Schottky TTL circuits. 

Gull-wing configuration available 
for 1/2" and 3/4" models. 

112" MODELS 

r~- ~jl 
GBTTL 

l
I 

3;4" MODELS 040R 

020R,'.c----t----,;:~T~;' ) 

1_ 14-£ 1 
I I 

-€-
--i--++--'-.- 760 

• "J" leads available for '/2" models. 
i=rl I 

.100 

.050 TYP. - - - 8 7 ~_ =l-----. 
~._ 150TYP 

M5~~, - + --+ 
171 MAX: ~,~ 

~'~0-4~ c~ 
1"' MAX 

I 17 tiT~~ 1 i L - .150 TYF', 

I.020.!:: - 14 1--~. 
• Designed for surface mounting 

via reiiow soldering. 
f----., 350 -".--~007 

BTTL 

• 5-tap. 
~ .110 MAX 

• 5 to 200 ns delays. 
• ±10% supply voltage tolerance. 
• - 55 to 125°C temperatu re range available. 

NANOSECONDS 

Part No.* Tol T02 T03 

BTTLDL020 10.0 12.5 15.0 

BTTLDL025 S.O 10.0 lS.0 

BTTLDLOSO 10.0 20.0 30.0 

BTTLDL075 15.0 300 45.0 

BTTLDL100 20.0 40.0 60.0 

BTTLDL 125 2S.0 50.0 75.0 

BTTLDL 150 30.0 60.0 90.0 

BTTLDL200 40.0 80.0 120.0 

Delay characteristics (0.' Vee -: S.OV, 25"C no load. 

Delay tolerance = :::: 2.0 ns or 5%, WIG . 

T04 

17.5 

20.0 

40.0 

60.0 

80.0 

100.0 

120.0 

160.0 

020R~ 

!Ali Taps (Max. 

TD5 TR+ TR-

20.0 2.0 2.0 

2S.0 2.0 2.0 

SO.O 2.0 2.0 

75.0 2.0 2.0 

100.0 2.0 2.0 

125.0 2.0 2.0 

150.0 2.0 5.0 

200.0 2.0 5.0 

• Sample listing. For 1f~/' delay modules, use prefix BT in part number (as shown). 
For 3/4 " delay modules, use prefix CT. For gull-wing configuration, use prefix 
GBT ('12") or GCT ('14"). Otherwise, specify interchangeably. 

For "J" configuration, use prefix BJT (112" only) 

NEW TTt PULSE-WIDTH REGULATORS 

A new concept. ~ akes TTL-level input signals of unequal dura
tion and t'ansforms these into TTL-level output signals of 
precisely tim,;,d and equal duration. Can replace a monostable 
multivibrator, and provide improved output stability. 

5 ns minimum input-pulse width. 5 to 500 ns output-pulse 
width, as selected. Input-pul.'e width can vary; output-pulse 
width remains the same. Prec'sely timed output-pulse trailing 
edge permits trailing-edge timil1g or gating functions. 

vee Tds -10-'- TdJ 
(14) (12) (10) (8) 

111 
IN 

(4) 
Td1 

(5) (11 
Td2 GND 

Gull wing (GBTIL) & 
C-Le~d (BTIL) 

045 

1Jt>!----~'==='= 001 

J-LEAD (BJTIL) 

IF~:~ :.ll u

_

n 

4--MAX 
I ' I m I I 

I I' MAX I 001 
i : I i MIN 

050 _ -I dS11-1.- . 0 ~ 
M)N . f------ 550 ~~ 007 

CTTL 
---j I ,080 115 MAX, tor passive 

j I r~¢~ : 175 MAX. 10' "'t"~ 

lb!fl _ ~ 
_~5 i=--- 7JQ __ I ~ O~O 
MIN 740 ------l 020 

GCTTL 

• 6 ± 1.5 ns propagation delay from input to output. 

• -55 to +125°C temperature range available. 
• For Schottky TTL, TTL, and low-power Schottky TTL circuits. 
• ±10% supply voltage tolerance. 
• Minimum input-pulse width only 5 ns. 
• Pin compatible with 74/54 series TTLlSSI14-pin DIP. 

• Temperature and voltage compensated to ± 1 ns or 1 % 
over 0-70 DC temperature range. 

Max. 
Pulse Input Pulse 
Width Freq. Width 

Part No. (PW) ns (MHz) Part No. (PWlns 

TTLPW005 5.0 98.0 TTLPW060 60.0 

TTLPW010 10.0 49.0 TTLPW070 70.0 

TTLPW015 15.0 30.0 TTLPW075 75.0 

TTLPW020 20.0 23.0 TTLPW'lOO 100.0 

TTLPW025 2S.0 18.0 TTLPW150 150.0 

TTLPW030 30.0 15.0 TTLPW200 200.0 

TTLPW035 35.0 13.0 TTLPW250 250.0 

TTLPW040 40.0 11.0 TTLPW300 300.0 

TTLPW045 45.0 10.0 TTLPW400 400.0 

TTLPW050 SO.O 9.0 TTLPW500 500.0 

• Delay Characteristics @ Vcc =5.0V., ± 10% 25°C no load. 

Max. 
Input 
Freq. 
(MHz) 

B.O 

6.5 

6.0 

4.0 

3.0 

2.0 

1.9 

1.5 

1.0 

0.9 

e Pulse width tolerance ±1.5 ns or 5% whichever is greater. 

• Maximum frequency with input pulse :s output pulse width. I 

• Rise and fall time 2 ns max. 

For complete information on Technitrol delay lines and modules, call or write for 
Catalog No. 1001 A or, for surface-mount, Condensed Catalog No. 1002SM. 

SEE PAGE A-1626 FOR PASSIVE CHIP CARRIER DELAY LINES 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1623 



23S0 DELAY LINES 23S0 

Technitrol 
10K ECl DELAY MODULES 
DELAY CHARACTERISTICS 

NANOSECONDS All Taps (Max.) 
Part No. T01 T02 T03 T04 T05 T.+* TR-'" 

ECLDL025 5 ±1.0 10 ± 1.0 15± 1.0 20± 1 25 ± 1.0 4 4 
ECLDL050 10±1.0 20 ± 1.0 30 ± 1.5 40 ± 2 50 ± 2.5 4 4 
ECLDL075 15 ±1.0 30 ± 1.5 45 ± 2.0 60± 3 75 ± 3.75 5 5 
ECLDL100 20 ±1.0 40 ± 2.0 60 ± 3.0 80 ± 4 100 ± 5.0 6 6 
ECLDL 125 25 ±1.0 50 ± 2.5 75 ± 3.75 100 ± 5 125 ± 6.0 7 7 
ECLDL150 30 ±1.5 60 ± 3.0 90 ± 4.5 120± 6 150 ± 7.5 7 7 
ECLDL200 40 ±2.0 80 ± 4.0 120 ± 6.0 160 ± 8 200 ±10.0 8 8 
ECLDL250 50 ±2.5 100 ± 5.0 150 ± 7.5 200 ±10 250 ±12.5 10 10 
ECLDL300 60 ±3.0 120 ± 6.0 180 ± 9.0 240 ±12 300 ±15.0 15 15 
ECLDL350 70 ±3.5 140 ± 7.0 210 ±10.5 280 ±14 350 ±17.5 15 15 
ECLDL400 80 ±4.0 160 ± 8.0 240 ±12.0 320 ±16 400 ±20.0 15 15 
ECLDL450 90 ±4.5 180 ± 9.0 270 ±13.5 350 ±18 450 ±22.5 20 20 
ECLDL500 100 ±5.0 200 ±10.0 300 ±15.0 400 ±20 500 ±25.0 20 20 

* TR = Measured from 20% to 80%. 

ELECTRICAL CHARACTERISTICS 
Over operating temperature range and Vee = -S.2 ±0.01V 
with SOO linear FPM air flow and all output terminals with 50n 
to - 2.0 VDC. T D measured at -1.3V level. 

Test 
Symbol Parameter Min. Max. Unit Conditions 

I" Supply Current -85 mA 
IIH Input Current 

HIGH 425 p.A. VIH = -0.810V 
fill Input Current 

LOW .5 p.A VIL = -1.850V 
VOH Logic "1" 

Output Voltage -1.060 -0.700 VDC VIH = -0.810 
VOL Logic "0" 

Output Voltage -1.890 -1.615 VDC VIL =-1.850 

All specifications are subject to change without notice. 

• Vee -5.2V ±10%. 
10k ECl buffered input and 
output in 16-pin transfer
molded DIP. 

• 5-tap line provides delays 
from 5 ns to SOO ns. 

• Minimum input pulse width is 
20% of total delay. 

• Military models available. 

1952 EAST Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

.360 
MAX. 

.300 

I 

(1) (81 

---_-_.900 Mp,X.---,.-

(16) (15) (14) (13) 

IIF?«kt II 
(1) (3) (4) (5) (8) 

.400 
MAX. 

Recommended Operating Conditions 
Min. Typ. Max. 

Vee -5.72 -5.2 -4.68 
Operating temp. range 
With Airflow 500 LFPM -30°C 25°C 80°C 

Fan Out 85 ECL Loads 

10K ECl PROGRAMMABLE DELAY MODULES 
DELAY CHARACTERISTICS Ta = 25°C 

Technilrol Step Delay Max. Delay Output Rise 
Part No. ns±ns ns±ns Time Max. (ns) 

ECLPG301 1.0±O.4 11.0± l.S 3.6 
ECLPG302 2.0±O.6 17.0± I.S 3.6 
ECLPG303 3.0±1.0 24.0± I.S 3.6 
ECLPG304 4.0±1.0 31.0± 2.0 3.6 
ECLPG30S S.O±1.S 38.0± 2.0 3.6 
ECLPG306 6.0±I.S 45.0± 2.S 3.6 
ECLPG307 7.0± 1.5 52.0± 2.S 3.6 
ECLPG308 8.0± 1.5 S9.0± 3.0 3.6 
ECLPG309 9.0± l.S 66.0± 3.5 3.6 
ECLPG310 10.0±1.5 73.0± 4.0 3.6 
ECLPG315 IS.0±I.S 108.0± 5.0 5.0 
ECLPG320 20.0±1.S 143.0± 7.0 5.0 
ECLPG325 2S.0±1.5 178.0± 9.0 5.0 
ECLPG330 30.0±2.0 213.0±11.0 S.O 
ECLPG335 3S.0±2.0 248.0± 12.0 5.0 
ECLPG340 40.0±2.5 283.0±14.0 5.0 
ECLPG345 4S.0±2.5 318.0±16.0 S.O 
ECLPG350 SO.0±2.5 353.0± 17.0 S.O 

ELECTRICAL CHARACTERISTICS 
Over operating temperature range and Vee = - 5.2 ± 0.01 V with 
500 linear FPM air flow and all output terminals with 50n to 
- 2.0VDC. T D measured at -1.3V level. 

Test 
Symbol Parameter Min. Max. Unit Conditions 

lEE Supply Current 100 mA 
IIH Input Current 

HIGH 13.5 mA VIH = -0.700V 
III Input Current 

LOW .3 600 mA Vll = -1.850V 
VOH Logic "1" 

Output Voltage -1.060 -0.700 VDC VIH = -0.810 
VOL Logic "0" 

Output Va Itage -1.890 -1.615 VDC Vll = -1.850 
.. 

All specificatIons subject to change without notice . 

Technitrol products: Manchester encoder/decoders· pulse transformers' 
data bus couplers' pulse-width regulators' delay lines including digital, 
fixed-constant-distributed, fixed-lumped-constant, programmable, and trim
mer types. transformers including audio, autotransformer, chopper, constant
voltage, dc-to-dc-conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro-

• Vee = -S.2V ±10%. 
10k ECl input and output 
in 16-pin transfer
molded DIP. 

• 3-bit binary gives 7 equal 
step delays. 

• Available in 18 step delays 
from 1 ns to 50 ns. 

• low inherent delay (To) ; To 
= 3.0 ± 1.5 ns. 

• Minimum input pulse width 
8 ns or 8 x step delay 
(WI.G.). 

• Military models available. 

MAX"(l) Vee E IN S, V~. (8) 1 
1 ,~::;t=o =1=:;j;::;t:::I~=I::J;::;t:;t:i=Jh,o 

MAX. .290 

~!6)~vf"~O~U~T======~st,~ ~'~(9) 
1--700 ___ 1 

Vee OUTPUT 

(16) 

I') 

INPUT $i V"" 

phone, mixing. modulation, output, plate, power, pc-mounting, pulse, rf, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors. filter reactors· square-wave oscillators· mag
netic amplifiers' coils including foil-wound, high-Q/low frequency, toroidal, 
and transformer types. 

A·1624 For manufacturers' sales offices, see yellow pages EEM 1988 



2350 DELAY LINES 2350 

Technitrol 
100K ECl DELAY MODULES 
• 100K ECl input and output. 
• 24 pin transfer molded dip package on .400 lead center. 
• Available in delays from 5 ns to 200 ns. 
• Eight (8) equal taps each buffered with 70 ECl 

fanout capacity. 
• Operating temperature range ooe to 85°C. 
• Other delays available. 
DELAY CHARACTERISTICS: TA, + 25°C, Vee 4.5V ±.1 V, NO LOAD. 

Technitrol T01 T02 T03 T04 T05 T06 T07 ToB Tol. T01 Output Rise 
Part No. ns ns ns ns ns ns ns ns (ns or %, WIG) Time Max. (ns) 

EKLDL005 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 ± .25 or 10% 2.0 

EKLDL008 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 ± .40 ns 2.0 

EKLDL016 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 ± .50 or 5% 2.0 

EKLDL025 4.0 7.0 10.0 13.0 16.0 19.0 22.0 25.0 ±1.0 or 5% 2.0 

EKLDL032 4.0 8.0 12.0 16.0 20.0 24.0 28.0 32.0 ±1.50rS% 2.0 

EKLDL040 5.0 10.0 15.0 20.0 25.0 30.0 350 40.0 ±1.5 or 5% 2.0 

EKLDL048 6.0 12.0 18.0 24.0 30.0 36.0 42.0 48.0 ±:1.S or 5% 2.4 

EKLDL056 7.0 14.0 21.0 28.0 35.0 42.0 49.0 56.0 ±1.5 or 5% 2.8 

EKLDL064 8.0 16.0 24.0 32.0 40.0 48.0 56.0 64.0 ±1.5 or 5% 3.2 

EKLDL072 9.0 18.0 27.0 36.0 45.0 54.0 63.0 720 ±1.5 or 5% 3.6 

EKLOL080 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 ±1.5 or 5% 4.0 

EKLDL 100 12.5 25.0 37.5 50.0 62.5 75.0 87.5 100.0 ± 1.5 or 5%) 5.0 

EKLDL 120 15.0 30.0 45.0 60.0 75.0 90.0 105.0 120.0 ±1.5 or 5% 6.0 

EKLDL 160 20.0 40.0 60.0 80.0 100.0 120.0 140.0 160.0 ±1.S or 5% 8.0 

EKLDL200 25.0 50.0 75.0 100.0 125.0 150.0 175.0 200.0 ± 1.5 or 5% 10.0 
.. 

To measured at -1.3V Level. Specifications sublect to change without notice. 

Symbol 

I •• 

lih 

Iii 

VOh 

Yo, 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

TECHNITROl 

EKlDL0t8 

,5ntKUtl 
1 3 4 5 6 7 8 9 10 11 12 

Vc< Td, 1o, Td,t Vee Vee 1d• T05 Td6 107 T"o 

Parameter Min. Max. Unit Test Conditions 

Supply Current -115 mA 

Input Current High 350 .,.A V," ~ - 0.890Vdc 

Input Current Low 0.05 .,.A V" ~ -1.Bl0Vdc 

Logic "1" -1.025 -O.BBO mV V,h ~ - O.BBOVdc 

Output Voltage 

Logic "0" -1.B10 -1.620 mV V" ~ -1.B10Vdc 

Output Voltage 

100K ECl PROGRAMMABLE DELAY MODULES 
DELAY CHARACTERISTICS Ta=25°C 

Technitrol Step Delay Max. Delay 
Part No. 

ns±ns ns±ns 
EKLPGR10 0.10±0.05 3.50± 1 ,0 

EKLPGR25 0,25±0.13 5.75±1,0 

EKLPGR50 0,50±0.20 9,50± 1 ,0 

EKLPGR75 0,75±0.25 13,25± 1 ,5 

EKLPG010 1 ,00 ± 0.40 17,00± 1 ,5 

EKLPG015 1,50±0,50 24,50± 1,5 

EKLPG020 2,00±0,50 32,00± 1,5 

EKLPG025 2,50±0.50 39,50±2.0 

EKLPG030 3,00±0.50 47,00±2,5 

EKLPG035 3,50±0,50 54,50±2,5 

EKLPG040 4,00 ±0,50 62,00±3,0 

EKLPG045 4,50 ±0,50 69,50±3,0 

EKLPG050 5,00± 1 ,00 77.00,,4,0 

EKLPG060 6.00± 1.00 92.00±5.0 

EKLPG070 7,00± 1.00 107,00±5.0 

EKLPGOBO B.OO ± 1 ,00 122,00±6,0 

EKLPG090 9.00± 1,00 137,00±7,0 

EKLPG100 10.00± 1 ,00 152,00±B,0 

ELECTRICAL CHARACTERISTICS 
• For lOOK ECl Programmable Delay Line Module 
• Vee = 4,5V ± 5% 
• 500 linear FPM air flow and output ter

minated with 50 ohm to - 2.0 VDC 
Symbol Parameter Min. 

I •• Supply Current 

Input Input (22) 
lih Current Selects 

High (17,19, 
20,21) 

Input Input (22) 
Iii Current Selects 

Low (17,19, 0.50 
20,21) 

VOh LogiC "I" 
Output Voltage 

-1.025 

Vo , Logic"O" 
Ouiput Voltage 

-1,B10 

SpecIfications subject to change without notice. 

Max, Unit 

-120 mA 

13,7 mA 

240 .,.A 

7,B mA 

.,.A 

-O,BBO Vdc 

-1,620 Vdc 

Output Rise Time 
Maximum 

(ns) 

2,0 

2.0 
2,0 

2,0 

2,0 

2,0 
2,0 

2,0 

2.0 
2,0 

2,0 

2,0 

2,0 

20 
2,0 

2.0 

2.0 

2,0 

Test Conditions 

V,h ~ - 0.B80V 

V" ~ 1.475V 

V,h ~ - O,BBOV 

V,, ~ -1.B10V 

• T D measured @ -1 ,3V level. 
• lOOK ECl input and output. 
• 24-pin transfer-molded DIP on .400 lead center. 
• Four (4) bit binary (1,2, 4, 8) programming gives 

15 equal step delays, 
• Available in 18 step delays from .1 ns to 10 ns; 

other step delays available, 
• low inherent delay (To) To = 2.0 ± 1.0 ns, 
• Seventy (70) ECl fanouts. 
• Temperatllre range O°C to + 85°C. 

t 
'" MAX.. 

1 
>00 
MAX 

TECHNITROL 
EKLPG010 

~l I 

1 6 7 8 
Vee Vee OUT 
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2350 DELAY LINES 2350 

Technitrol 
PASSIVE DELAY LINES 
e Manufactured to meet Mil-D-23859. 
e Tempe'rature coefficient: 100ppm/oC. 
e Standard impedance 100 ohms. Also available in 50 and 

200 ohms. Others available. 
e Insulation resistance: 10k meg. ohms. 
e Military temperature range: -55 to +125°C. 
e Lead material: alloy 42, bright tin plate. 
e Some models available with delays of less than one ns, 

contact factory. 
e· Minimum pulse width 2.5 X output rise time. 
e DIP models are auto-insertable. 
e To compensate for the low expansion coefficient of 

ceramic-substrate thick-film hybrids, contact the factory 
about our GCF10-2 delay line series. 

5-TAP PASSIVE DELAY LINE (SIP) 

Rise DCR Tap 
Delay Time (Ohms Delay 

Part No. (ns) (ns-Max.) (Max.) (ns) 

SFOSCl S 2.0 1.0 1.0 
SF05Dl 10 3.S 1.0 2.0 
SFOSFl 20 7.0 1.5 4.0 
SFOSGl 25 8.5 1.5 5.0 
SF05Kl 50 17.0 3.2 10.0 
SF05Ml 100 35.0 4.1 20.0 
SF05Pl 200 67.0 5.0 40.0 
SF05Ql 250 85.0 6.0 50.0 
SF05Rl SOO 170.0 7.0 100.0 

Delay tolerance ±1.5 ns or 5% W.I.G. 
Standard impedance 1000 ±10%. 

Measured from 50% to 50%. 

l r 015 25Q 
MIN. MAX 

1- ' 23 45 {; 7 ~ 

T~UU Dumu 6 Eq"al ~pac,.' T, altoo-600 100 
-.800 MAX· MIN M'::V ' 
J-III--:Jl 

125 r----

3 4 5 6 

2~~7 
10 T TTL,. 

GND = 

10-TAP PASSIVE DELAY LINE (SIP) 
Total Tap Rise DCR 
Delay Delay Time (Ohms 

Part No. (ns) (ns) (ns-Max.) Max.) 

SF10Dl 10 1.0 2.0 1.0 
SF10Fl 20 2.0 4.0 1.0 
SF10Gl 25 2.5 5.0 1.0 
SF10Kl 50 5.0 10.0 1.5 
SF10Ml 100 10.0 20.0 3.2 
SF10Pl 200 20.0 40.0 4.1 
SF10Ql 2S0 25.0 50.0 5.0 
SF10Rl 500 50.0 100.0 7.5 
SF10S1 1000 100.0 200.0 10.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 
Standard impedance lOOn ±10%. 

) ~t~----l 

IIil, ~4r- 14 j 
UUUUUUUUUUUUUU "J t'.3£qualspacesa\'100~ ".""---' MIN.' ~ J--190 I 

lOa 075. n MAX 

M" MAX r-t 
125---1-1ft=~ 

(IN) 4 5 6 7 8 9101112 (OUT) 

3~H+H1~13 
l' TTTTn}TTil~14 

Technitrol products: Manchester encoder/decoders' pulse transformers • 
data bus couplers· pulse-width regulators. delay lines including digital, 
lixed-constant-distributed, fixed-lumped-constant, programmable, and trim· 
mer types- transformers including audio, autotransformer, chopper, constant~ 
voltage, dc-to-de conversion, decade, differential, discriminator, driver, 
ferroresonant, filament, 400 Hz, high-voltage, input, instrument, interstage, 
inverter, isolation, magnetic-amplifier, matching, microminiature, micro-

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105. Telex 834245 
FAX (215) 426-2836 

NEW! MINIATURE FLAT-PACK PASSIVE 
DELAY LINE 
e Only 0.075"high 
• To 75 ns maximum delay 
• Ten-tap 
• -55 to +125°C available 

10-TAP CHIP·CARRIER 
PASSIVE DELAY-l/2" 

Total 

Part No. 
Delay 

TD(ns) 

BJF10Dl 10.0 
BJF10Fl 20.0 
BJF10Gl 25.0 
BJF10Kl 50.0 
BJF1011 75.0 
BJF10Ml 100.0 

Tap 
Delay 
(ns) 

1.0 
2.0 
2.5 
5.0 
7.5 

10.0 

Rise 

Only 75 mils high! 
Contact factory 
for details. 

DCR 
Time (Ohms 

TR (ns) Max.) 

2.2 1.0 
4.0 2.0 
5.0 3.0 

10.0 5.0 
15.0 6.5 
20.0 8.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to SO%. 
Standard impedance 1000 ±10%. 

~~045 MAX, .055 ' mJ1 
~ 050MIN ~ R TYP ~'3:O_~ 

(Gull wing version available. 
Use prefix GBF.) 

10·TAP CHIP·CARRIER 
PASSIVE DELAY L1NE-%" 

Total 

Part No. 
Delay 
To (ns) 

CF10Dl 10.0 
CF10Fl 20.0 
CF10Gl 2S.0 
CF10Kl SO.O 
CF10Ml 100.0 
CF10Nl 125.0 
CF10Pl 150.0 
CF10Ql 200.0 

:) 5 8 10 

~47911 , " IN OUT 

I 
6 

GNO 

ADDITIONAL FEATURES 
• Compact module .175" high 
• Ten tap line provides delays from 

10 ns to 100 ns 
• Designed to use with TTL logiC 
• Can be mounted in standard chip 

carrier socket 
• DeSigned for surface mounting 

using vapor phase rellow soldering 
Military temperature range 
-5SoC to 125°C 

Tap Rise DCR 
Delay Time (Ohms 
(ns) T. (ns) Max.) 

1.0 2.2 1.0 
2.0 4.0 2.0 
2.5 5.0 3.0 
5.0 10.0 5.0 

10.0 20.0 8.0 
12.S 25.0 9.0 
lS.0 30.0 10.0 
20.0 40.0 12.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 
Standard impedance 1000 ±10%. 

3 5 9 11 

~4 61012 

1 13 
IN OUT 

I 
14 

8 N.C 

ADDITIONAL FEATURES 
• Compact module .11S" high 
• Ten tap line provides delays from 

10 ns to 100 ns 
• Designed to use with TTL logic 

Can be mounted in standard chip 
carrier socket 

• Designed for surface mounting 
using ref low soldering 

• Military temperature range 
- 550 C to 1250 C 

phone, mlxmg, modulation, output, plate, power, pc-mounting, pulse. r1, 
rectifier, reference, Scott T, servo, synchro-control, telephone-coupling, 
toroidal, transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, 
wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse, and MIL-variable 
types. saturable reactors· filter ·reactors • square~wave oscillators· mag
netic amplifiers' coils including fOil-wound, high-Qllow frequency, toroidal. 
and transformer types. 

A·1626 For manufacturers' sales offices, see yellow pages EEM 1988 
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Technitrol 
PASSIVE DELAY LINES 
5-T.6P PASSIVE DELAY LINE (DIP) 

tmped-
Total Tap Rise ance DCR 
Delay Delay Time (Ohms) (Ohms 

Pari No. (ns) (ns) (ns-Max.) ±10% (Max.) 

LF05C1 5.0 1.0 2.0 100 1.0 
LF05D1 10.0 2.0 3.5 100 1.0 
LF05E1 12.5 2.5 5.0 100 1.0 
LF05F1 20.0 4.0 7.0 100 1.0 
LF05G1 25.0 5.0 8.5 100 1.5 
LF05K1 50.0 10.0 17.0 100 2.5 
LF05M1 100.0 20.0 35.0 100 5.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

5 TAP 13 3 11 5 

IN~OUT 
(1) (8) 

~ "l-j I ":010 I 

R 
~,300+ ~r-'-5~~ 

atseat1ngplalle 

10-TAP PASSIVE DELAY LINE (DIP) 

Total Tap Rise 
Imped-
anCe DCR 

Delay Detay Tlma (Ohms) (Ohms 
Part No. (ns) (ns) (ns-Max.) -+-10% (Max.) 
LF10D1 10 1.0 2.2 100 1.0 
LF10E1 12.5 1.2 2.5 100 1.0 
LF10F1 20 2.0 4.0 100 1.5 
LF10G1 25 2.5 5.0 100 1.5 
IF10K1 50 5.0 10.0 100 2.5 
LF10M1 100 10.0 20.0 100 5.0 
LF10P1 200 20.0 40.0 100 11.5 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

10TAP 7 8 

~4~6r 19 10 11 12 

2~~13 
(IN) 1 =:::= 1 lOUT) 

1 14 
GND GND 

~~ I ± ~1O I 

R 
~.300±_~!-~ 

atseat,ng plane 

20-TAP PASSIVE DELAY LINE (DIP) 

Imped-
Total Tap Rise ance DCR 
Delay Delay Time (Ohms) (Ohms 

Part No. (ns) (ns) (ns-Max.) ±10% (Max.) 

LF20D1 10 0.50 1.5 100 2.0 
LF20F1 20 1.0 2.7 100 3.0 
LF20G1 25 1.25 3.3 100 3.0 
LF20K1 50 2.50 6.4 100 5.0 
LF20M1 100 5.0 13.0 100 5.0 
LF20Q1 200 10.0 25.0 100 10.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

5 79 121416 182'02'22426 
2346810111315 1719212325 

1 27 

IN Jl lOUT 

28 14 
GND _ No Connection GND 

1952 East Allegheny Avenue 
Philadelphia, PA 19134 
Telephone (215) 426-9105 • Telex 834245 
FAX (215) 426-2836 

UP-TO-2/LS 20-TAP 
PASSIVE DELAY LINE (DIP) 

Imped-
Totat Tap Rise ance DCR 
Delay Delay Time (Ohms) (Ohms 

Part No. (ns) (ns) (ns-Max.) ±10% (Max.) 

LF20Q2 200.0 10.0 25.0 100 5.0 
LF20S2 300.0 15.0 38.0 100 5.0 
LF20U2 400.0 20.0 50.0 100 5.0 
LF20W2 500.0 25.0 63.0 100 8.0 
LF20X2 600.0 30.0 75.0 100 10.0 
LF20Y2 1000.0 50.0 125.0 100 16.0 
LF20Z2 2000.0 100.0 250.0 100 20.0 

Delay tolerance ±1.5 ns or 5% W.I.G. Measured from 50% to 50%. 

5 7 9 12 14 16 182'02224 26 
2 34 6 8 1011 13 15 17 192123 25 

1~27 
IN I I lOUT 

28 - 14 
GND • - No Connection GNO 

1-0UTPUT DELAY LINE (SIP) 
Delay Rise Impedance 
(ns) Time (Ohms) 

Pari No. ±.5 ns (ns) Max. ±10% 

LE04DC-05 .5 2.0 93 
LE04DC-10 1.0 2.0 93 
LE04DC-15 1.5 2.0 93 
LE04DC-20 2.0 3.0 93 
LE04DC-25 2.5 3.0 93 
LE04DC-30 3.0 3.0 93 
LE04DC-35 3.5 3.0 93 
LE04DC-40 4.0 3.0 93 
LE04DC-45 4.5 3.0 93 
LE04DC-50 5.0 3.5 93 
LE04DC-55 5.5 3.5 93 
LE04DC-60 6.0 3.5 93 
LE04DC-65 6.5 3.5 93 
LE04DC-70 7.0 3.5 93 
LE04DC-75 7.5 4.0 93 
LE04DC-80 8.0 4.0 93 
LE04DC-100 10.0 4.0 93 

O ______ -JfYYYlL-____ ~D 

1 T 3 

GND 
2 

DCR 
(Ohms 
Max.) 

0.75 
0.75 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.5 
1.5 
1.5 
2.0 
2.0 
2.0 
2.0 

For manufacturers' sales offices, see yellow pages 
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Technitrol 
Surface-mount components 

The requirement for surface 
mounting need not supersede 
that of high performance and reli
ability. The surface-mount delay 
lines, pulse transformers, and 
Manchester encoder I decoders 
described below give the same 
outstanding performance pro
vided by their non-surface
mountable counterparts, 
industry's finest. 

Technitrol surface-mount 
passive delay lines and active, 
internally buffered delay modules 
demonstrate good balance of 

Hermetically-sealed TTL 
chip-carrier delay modules. 
For extra strength, durability, and 
protection from extreme tempera
ture and humic;lity variations. 
Several plated and non-plated 
hermetic packages available. 

Turn back to page A-1620 
in this section. 

Half-DIP surface-mount TTL 
delay modules. 
Compact DIP packaging ~ 0.25" 
X 0.3" X 0.5" installed. 

Turn back to page A-1621 
in this section. 

design, resulting in the opportu
nity to choose both leading- and 
trailing-edge circuit timing. 

These designs, followed up by 
well controlled manufacturing, 
produce reliably-performing 
products in the 10s, 100s, or 
1000s. Our low failure rates are 
unheard-of elsewhere. 

For isolation and impedance
matching tasks in data interfac
ing, SCR triggering, balun line 
conversions, and other applica
tions, find out why Technitrol 
pulse transformers are so often 

DULES 
10-tap DIP surface-mount TTL 
delay modules. 

Turn back to page A-1626 
in this section; 

Miniature passive delay lines. 
Only .075 in. high ~ thinnest in 
the industry. 

Turn back to page A-1626 
in this section. 

SURFACE-MOUNT PULSE TRANSFORMERS 

Surface-mount data-bus 
interface transformers. 
1 Mb/s LAN, Mil-Std-1553B; 
MiI-T-21 038 grades 5 or 7,life 
expectancy X. 2.5 Mb/s LAN. 

10 Mb/s LAN IEEE 802.3 
(Ethernet-type). 

Call or write for Catalog #141. 
Also see page A-2407, Section 

5600 in this volume, and page 
8-1025, Section 2440 in Volume B. 

Surface-mount Mil-Std-1553B 
interface transformers. 
Meet all requirements of Mil-Std-
1553B, including the impedance 
requirement of ::2:3kn at - 55°C, 
a common area of noncompliance. 

Call or write for Catalog. #141. 
Also see page A-2407, Section 

5600 in this volume, and page 
8-1025, Section 2440 in Volume B. 

1952 East Allegheny Avenue 
Philadelphia. PA 19134 

2350 

Telephone (215) 426-9105 - Telex 834245 
FAX (215) 426-2836 

call.ed on for the tough jobs. 
Technitrol surface-mount 

Manchester encoder I decoders 
are available for any data rate 
from 1 Mb/s to 50 Mb/s (including 
16.8696 Mb/s) from minor adjust
ments in one good design - not 
from complete redesigns •. 
NEW HIGH-REL MATERIAL -
Technitrol surface-mount com
ponents are now available in a 
new high-rei material that pro
vides maximum reliability, a 
higher temperature coefficient 
and better stability. 

Hermetically-sealed passive 
delay lines. 
For extra strength, durability, and 
protection from extreme tempera
ture and humidity variations. 
Several plated and non-plated 
hermetic available. 

Surface-mount lumped
constant passive delay lines. 

Turn back to page A-1626. 

Chip-carrier passive delay 
lines, 112" and % ". 

Turn to page 8-102'3 and 
A-1626. 
MANCHESTER ENCODER/ 
DECODER 
Any rate from 1 to 50 Mb/s. 

Usage currents of less than 
25mA. 

Surface-mount hermetically
sealed pulse transformers. 
Choice of alloys, plated or non
plated, for extra strength, dura
bility, and protection from ex
treme temperature and humidity 
variations. 

Also see page A-2407, Section 
5600 in this volume, and page 
8·1025, Section 2440 in Volume B. 
Surface-mount general
purpose pulse transformers. 

Also see page A·2407, Section 
5600 in this volume, and page 
8·1025, 2440 in Volume B. 

A·1628 For manufacturers' sales offices, see yellow pages EEM 1988 
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r~TOKO AMERICA DELAY LINES 
DELAY LINES 
Available in SIP, DIP and SMT packages. 
• Transfer-molded epoxy resin package provides superior environmental protection. 
• Each delay line meets rigid quality control standards-l 00% testing with seven separate inspections 

during manufacture. 
• Total delay times from 100 pica seconds up to 7 micro seconds ±5%. 
• Backed by Toko ..• one of the world's largest delay line manufacturers. 

PASSIVE-GENERAL SPECIFICATIONS 

JAT JBT 

Temp. Range 
Operating 

0' to + 70'C 0' to + 70'C 

Storage -45' to _45' to 
Temperature +t25'C +125'C 

Insulation >100 Mil >100 Mil 
Resistance @ 50 vdc @ 50v 

Waveform Within ± 15% Within ±15% 
Distortion 

t~~ft~~~~re 150 ppml'C 150 ppm/'C 

Peak Pulse 50v 50v 

Packaging Epoxy Transter Epoxy Transter 
Molded Molded 

ACTIVE-GENERAL SPECIFICATIONS 

JET JHG 

Temp. Range 0' to + 70'C 0' to + 70'C 
Operating 

Storage -55' to -50' to 
Temperature +125'C + 125'C 

Insulation 10 Mil 100 Mil 
Resistance @ 50 vdc @ 50 vdc 

Waveform NA NA 
Distortion 

Temperature 100 ppm/'C 100 ppm/'C 
Coefficient max max 

Peak Pulse NA NA 

Packaging Epoxy Transfer Epoxy Transfer 
Molded Molded 

ACTIVE-DELAY LINES 
PERFORMANCE SPECIFICATIONS 

JET TYPE-8 PIN SIP/5 TAP 
Tolal Delay Time (ns) ± 5% 

20-500 

JHG TYPE-14 PIN DIP/3 INDEPENDENT 
DELAYS 

RHT/JHT TYPE-14 PIN DIP/5 TAP 
Tolal Delay 

Time 
(ns)±5% 

20-500 

Delay Time 
per 

Tap (ns) 

4-100 

I Rise Time J 
Tro Max 

(ns) 

I 3-4 j 

RMT TYPE-SMD/5 TAP 
Total Delay Time 

(ns) 

20-500 

Tap Delay 
(ns) 

4·100 

RNT TYPE-8 PIN DIP/2 OR 3 TAP 
Delay Time Delay Time Delay Time Rise Time 
Tap 1 (ns) Tap 2 (ns) In-oul (ns) (ns) 

30-90 40-120 50-150 4 
·30-70 - 60-150 4 

JD/JDT RET R5ET R20ET 

0' to + 70'C 0' to + 70'C 0' to + 70'C 0' to + 70'C 

-30' to _50' to -55' to -50' to 
+125'C +125'C + 125'C +125'C 

100 Mil 50 vdc >100 Mil Over 100 Mil 
@ 50 vdc 100 Mil min @ 50 vdc (50 vdc) 

Within ±15% Within ±10% Within :::1:10% Within ±10% 

NA Within <±100 ppml Below 
± 100 ppml'C 'C ±100 ppml'C 

50v 50v 50v 50v 

Epoxy resin Epoxy Transter Epoxy Transfer Epoxy Transfer 
powder coating Molded Molded 

RHT/JHT RMT RNT 

0' to + 70'C 0' to + 70'C 0' to 70'C 

-40'to -55'to -40' to 
+120'C +125'C + 120'C 

- 10 Mil -

@ 50 vdc 

NA NA NA 

100 ppm/'C 100 ppm/'C 100 ppm/'C 
max 

NA NA NA 

Epoxy Transfer Epoxy Transfer Epoxy T ran sfer 
Molded Molded Molded 

PASSIVE-DELAY LINES 
PERFORMANCE SPECIFICATIONS 

JAT TYPE-14 PIN DIP/10 TAP 

Impedance Zo (il) ± 10% 
Tolal Delay Time 

(ns)±5% 

50 10-150 
100 10-300 
200 15-300 
300 25-250 
500 50-150 

JBT TYPE - 7 PIN SIP 15 TAP 
Impedance Tolal Delay Delay Time Rise & 

Molded 

ZO (il) ±10% Time Belween Fall Time, 
(ns)±5% Taps (ns) 10-90% 

100 10-300 2-60 7-59 
300 10-300 2-60 8-59 
350 20-200 4-40 13-35 

JD/JDT TYPE-3 OR 4 PIN SIP/1 OR 2 
OUTPUT 

Impedance Delay Time Tap Dela~ 
Zo +10% (ns) Time (ns 

100 10-150 -
350 10-70 -
100 10-150 5-75 
350 10-120 5-60 
500 50-100 25-50 

RQT SP SQ/SS 

0' to + 70'C 0' to + 70'C 0' to 70'C 

-55' to -40'to -55' to 
+ 125'C +125'C +125'C 

100 Mil 100 Mil 100 Mil 
@ 50 vdc @ 50 vdc @ 50 vdc 

Within ±15% ±10% max Within ±10% 

± 150 ppml'C 100 ppml'C NA 
max 

50v 50v 50v 

Epoxy Transfer Epoxy resin Epoxy Transfer 
Molded powder coating Molded 

PASSIVE-DELAY LINES 
PERFORMANCE SPECIFICATIONS 

RET TYPE-14 PIN DIP/10 TAP 
Impedance Tolal Delay Delay Rise Time 

ZO (il) Time Time Per Tr (ns) 
±10% (ns)±% Tap (ns) Max. 

75 10-300 1-30 3-52.5 
100 10·300 1-30 3-52.5 
200 15-300 1.5-30 6-54 
300 25-250 2.5-25 9-48 
500 40-200 4-20 3-35 

R5ET TYPE-14 PIN DIP/5 TAP 
Impedance Tolal Delay Delay Rise Time 

Zo (11) Time Time Per Tr (ns) 
:::1:10% (ns)±5% Tap (ns) Max. 

50 10-100 2-20 4-29 
100 10-250 2-50 4-70 
200 10-300 2-60 4-86 
300 20-200 4-40 8-57 
500 50-100 10-20 15-29 

R20ET TYPE-16 PIN DIP/10 TAP 
Impedance Tolal Delay Delay Time Rise Time 
Zo +10% Time Per Tap (Ps) Tr (ps) Max. 

(Ps)±5% 

100 2.000-10.000 200-1.000 1.800-3.000 

ROT TYPE-8 PIN DIP/5 TAP 
Impedance Delay Time Tap Delay 
Zo +10% (ns) Time (ns) 

100 20-200 4-40 
300 20-150 4-30 
350 50-120 10-24 

SP TYPE-4 PIN SIP/SINGLE DELAY 

SO TYPE-3 PIN SIP/SINGlE DELAY/ 
ECl LOGIC 

SS TYPE-3 PIN SIP/SINGLE DELAY/ 
ECl LOGIC 

Toko America, Inc. / 1250 Feehanville Drive, Mount Prospecl, IL 60056 / Tel. 312/297-0070/ FAX 312/699-7864 
Western Office /10080 N. Wolfe Rd., SW3-211, Cupertino, CA 950141 Tel. 408/996-7575 1 FAX 408/996-7280 
Eastern Office / Danbury Corp. Center, 107 Mill Plain Road, Danbury, CT 06811 1 Tel 203/748-6871 / FAX 203/797-1223 
S. Eastern Office 1 Executive Plaza, 555 Sparkman Drive. Suite 820-C. Huntsville. AL 35816/ Tel. 205/830-0952 / FAX 205/830-5399 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1629 



2350 
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Digital 
Delay 
Lines 

A·1630 

DELAY LINES 

Surface Mountable 5 and 10 
TAP Digital Delay Modules 
FEATURES 

Low profile 
Industry standard .050 or .100 pin pattern 
Schottky TTL buffered input! output 
5 equally spaced taps 
Leading edge precision 
Meets requirements of infrared and vapor phase soldering 

methods 

5 TAP Digital Delay Modules 
FEATURES 

TTL compatible 
Standard delay times 
14 and 16 PIN packages 
5 equally spaced TAPS 
Dynamic RAM timing precision 
Minimum pulse widths: 25% of total delay 
ELECTRICAL SPECIFICATIONS (2S0C ANO Vee=1.0 VI 

Total Delay(') Delay/Tap (2) Standard (3) DuaI(4)(5) STD(3) 
(ns±5%) (ns) 14 PIN 14·PIN 16 PIN 

Lead coplanarity of ± .002 25 5 DLl883 DLl909 DLl803 

Minimum input pulse width: 40% total delay 30 6 DL2080 DL3158 

S TAP ELECTRICAL SPECIFICATIONS (2S0C ANO Vee=S.O VI 35 DL2081 DL3159 

Total Delay Tap Delay Ris. Tim. Gull Wing ",f,.~\_-------------------
(ns±S%) (ns) (ns) 14 PIN SOIC 14 PIN STD 40 8 DL2082 DL3160 

25 5 SM0025 SG5025 

30 6 SM0030 SG5030 

35 3 SM0035 SG5035 

40 8 3 SM0040 SG5040 

45 9 SM0045 SG5045 

50 10 SM0050 SG5050 

60 12 SM0060 SG5060 

75 15 3 SM0075 SG5075 

80 16 SM0080 SG5080 

100 20 3 SM0100 SG5100 

125 25 4 SM0125 SG5125 

150 30 4 SM0150 SG5150 

175 35 4 SM0175 SG5175 

200 40 4 SM0200 SG5200 

225 45 4 SM0225 SG5225 

250 4 SM0250 SG5250 

14 PIN STD Gull Wing 

'"~++t·' ., = 

GND 7 

10 TAP ELECTRICAL SPECIFICATIONS (2S0C ANO Vee = 1.0 VI 

Total Delay Tap Delay 
(ns±5%) (ns) 

Rls. Time 
(noj 

Part 
Number 

50 5 SG0050 --------------------------
60 6 SG0060 

70 SG0070 

80 8 SG0080 

90 9 SG0090 

100 10 SG0100 

125 12.5 4 SG0125 

150 15 4 SG0150 

175 17.5 4 SG0175 

200 20 4 SG0200 

250 25 4 SG0250 

~ ~ ~ ~ i ~ ~ ~ t ~ ~o", 
'''':~ 

45 9 DL2083 DL3161 

50 10 DL1884 DL1910 DLl804 

60 12 DL2171 DL3162 

75 15 DL2084 DLl911 

80 16 DL2427 DL3163 

100 20 DU885 DLl912 DLl805 

125 25 DL2333 DL2240 

150 30 DLl886 DLl913 DLl806 

175 . 35 DLl846 DU901 

200 40 DU887 DU914 DU807 

225 45 DL2437 DL3164 

250 50 DU888 DU915 DLl808 

300 60 DL2060 

350 70 DL2334 

400 80 DL2061 

450 90 DL2335 

500 100 DU889 DU809 

600 120 DL2336 

700 140 DL2337 

800 160 DL2338 

900 180 DL2339 

1000 200 DL2340 DU810 

NOTES: (I) Rise time 3 tiS for delays less than 100 tiS and 4 115 for the delays greater 

than lOO ns. Measured from, 75 V to 2.4 V levels. 

(2) Tol. ± 10% or :1:2 ns, whiche7Jer is greater. 

(3) Delays measured at 1.5 V levels at positive edges. 

(4) Minimum pulse width 25% of taral delay. 

(5) Delay measured at 1.5 V levels of both positive and negative edge. 

14 PIN STD and Dual 
ConfIguration 

f i f t b 

16 PIN STD 
Conflguratlon 

VALOR ELECTRONICS, INC., 6275 NANCY RIDGE DRIVE, SAN DIEGO, CA 92121·2245 
PHONE: 619/458·1471 FAX: (619) 458·0875 TELEX: 653·406 VALORSD 

2350 
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3-In-l Digital Delay Modules 
~~~\ 

8 PIN SIL and Mini DIP 
FEATURES FEATURES 

3 independent logic buffer delays TTL compatible 
8 or 14 pin package Standard delay times 
TTL compatible 8 PIN SIL and Mini DIP packages 
Minimum pulse width: 40% of total delay 5 equally spaced TAPS 
SUPPLY CURRENT Dynamic RAM timing precision 

High level output: 40mAMAX Minimum pulse widths: 40% of total delay 

Low level output: 100mAMAX SUPPLY CURRENT 

High: ,30 mA MAX 
ELECTRICAL SPECIFICATIONS (2S·C AND Vcc=5.0 VI Low: 60mAMAX 
Delay P8r(1)(2) Rise Tlmel31 NEWI 
Output (nB) (nB MAX) Standard 14 PIN MiniS PIN 

ELECTRICAL SPECIFICATIONS (2S·C AND Vcc=5.0 VI 
DL2357 DL3200 

Total Delay III (3) Delay/Tap(2){3) Mini DIP SIL 
10 DL2358 DL3201 (nB±S%) (nB) SPIN SPIN 

12 DL2425 DL3202 25 DL3000 DL2968 

15 DL2441 DL3203 30 6 DL3001 DL2969 

20 DL2229 DL3204 35 DL3002 DL2970 

25 DL2445 DL3205 40 8 DL3003 DL2971 

30 DL2352 DL3206 45 9 DL3004 DL2972 

40 DL2353 DL3207 50 10 DL3005 DL2973 

45 DL2454 DL3208 60 12 DL3006 DL2974 

50 3 DL2230 DL3209 75 15 DL3007 DL2975 

60 DL2328 DL3210 80 16 DL3008 DL2976 

65 3 DL2325 DL3211 100 20 DL3009 DL2977 

70 3 DL2354 DL3212 125 25 DL3010 DL2978 

75 DL2442 DL3213 150 30 DL3011 DL2979 

80 DL2355 DL3214 175 35 DL3012 DL2980 

90 3 DL2356 DL3215 200 40 DL3013 DL2981 

100 DL2231 DL3216 225 45 DL3014 DL2982 

125 4 DL2359 250 50 DL3015 DL2983 

134 DL2455 NOTES: (1) Rise time 3 115 for delays less thaI! 100 rlS and 4 ns for the delays greater 

150 DL2452 than IDO 115. Measured from .75 V to 2.4 V ievel5. 

175 DL2451 (2) ToJ. ±10% or ±2 MS. whichever is greater. 

200 4 DL2349 (3) Delay measured at 1.5 V levels of positive going edge 

NOTES: (1J Measured at 1.5 V level of positiVI? going edge. 

(2) Tolerance of ±S% or 2 ns, whichever is greater, 

8 PIN Mini DIP 
Configuration 

8 PIN SIL 
Configuration 

(3) Measured from 0.75 V to 2.4 V levels MAX 

14 PIN $TD 8 PIN STD 
Configuration ConfIguration 

Valor offers a full range of custom, 
standard, and modified standard 
timing components, pulse transformers, 
DC/DC converters, functional 
modules, and switching and linear 
power supplies, to major worldwide 
manufacturers in data communications, 
computer and instrumentation industries. 

VALOR ELECTRONICS, INC., 6275 NANCY RIDGE DRIVE, SAN DIEGO, CA 92121·2245 
PHONE: 619/458·1471 FAX: (619) 458·0875 TELEX: 653·406 VALORSD 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algoritbmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

infonnation interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200° Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF higil frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL higillevellanguage 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction PET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED ligilt -emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
L VDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
~ microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC ptinted circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
Re resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal ,oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

2500 Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG ytrrium iron garnet 

Z 
ZIF zero insertion force 



I fiTiliil selection 
L.aJll.U gUide 

POWER LINE FILTERS 

Corcom Inc. A-1640 

Curtis Industries A-I642 

Delta Electronic A-1644 

Eichhoff A-I648 

FDK America A-1654 

Filter Concepls A-1656 

Filtron/ARX A-1659 

JMK Filters A-1663 

Metuchen 

Capacitors A-1672 

Murata Erie A-1675 

Oxley A-1677 

Power Dynamics A-1679 

RFI Corp. A-1687 

RTE Aerovox A-1688 

Schaffner EMC A-1691 

Schurter A-1692 

Sprague A-1694 

Tamura A-1695 

TDK Corp. A-169B 

Tokin America A-1700 

Tri-Mag Inc. A-1702 

Tusonix A-1714 

EEM 1988 

filters-2700 

Power Emtry Modules 

Fused; Custom 

Power Entry Modules; Fused 

Power Entry Modules; Fused; 

Custom 

TUV; Custom 

461; F-15733; Custom 

220; F-15733 

0-9858; F-15733; Custom 

OPl-15733; F-28861; Custom 

Power Entry Modules; Fused 

F-15733 

Custom; Power Entry 

Modules; Fused 

Power Entry; 

Modles;Fused 

Power Entry 

Modules; Fused 

F-28861 ; Ceramic 

Inductors 

Cores 

F-15733; Custom 

Ceramic; Custom 

For manufacturers' sales offices, see yellow pages A'1633 



I riTilTIl salaction 
lWlll.J gUlda' 

SIGNAL FILTERS 

Electronic 

Precision 
Camps. 

ESC 

Electronics 

Frequency 

Devices 

Metuchen 

Capacitors 

Murata Erie 

Oxley, Inc. 

Piconics 

Precision 
Filters 

Western 
Multiplex 

§ Surface Mount 

A·1634 

A·1652 

M653 

A'1660 

M672 

A'1675 

A'1677 

A'1678 

A·1680 

A'1715 

'MIL Spec 

a' 

a' 

a' 

a§' 

a' 

a' 

a' 

a§' 

fillers-2700 

Vestigial 

Sideband; 

Linear Phase 

Filter Banks 

Linear Phase 
a' C-Notch 

a' Crystal, 

Linear Phase 

Harmonic 
T elemetering 

a' a' a' a' a' a' Elliptic 

a' a' a' a' a' a' a' a' Linear Phase; 

Hybridrrhick 

film 

Linear Phase 

Antialias; Delay 

Modules 

Mainframes 

a' 

a' Coax; Pi section 

Networks 

Pi Section SMD; 

Feed thru arrays 

a§' a§' a§' a§' Conr)ectors 
(BNC, SMA, OSSM) 

Pins 

Antialias, 
Elliptic 

Passive Networks 

For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

.ALLEN .AVIONICS, INC. 
224 EAST SECOND STREET· MINEOLA, NY 11501 • PHONE (516) 248-8080. FAX 516/747-5481 

PRECISION LC FILTERS 
FAST DELIVERY I CUSTOM DESIGNS I FULL LINE OF STOCK VIDEO FILTERS 
ALLEN AVIONICS OFFERS A COMPLETE LINE OF STOCKED VIDEO FILTERS COVERING 
THE MOST POPULAR VIDEO APPLICATIONS. 

INCREASING FREQUENCY---~ 

VFL, MVFL 8. veL SERIES 
Delay and amplitude equalized lowpass 
filters designed for video filtering require
ments .. 1 MHz to 10 MHz, low ripple, flat 
delay response, sharp cutoff, small size. 
75 Ohm Impedance and a stop band ratio 
of 1.375 to 1. 

TYPICAL RESPONSE VSL SERIES 

, , 
'dB 
tad 
20d 

~3ad , 
B j:~: , 
B 
B 

50d 
70d 

BOd , 

Amplllul1e 

Dela 

o 1 2 3 4 5 6 7 8 S 10 
FrtJquency(MHz) 

VSL SERIES 

B 
6 
4 

.2 

0 

This series of filters is intended as post
aliasing filters In digital processing appli
cations. Sin X/X shaping can be Incorpo
rated for any sampling frequency. 75 Ohm 
impedance. 

TYPICAL RESPONSE VFR SERIES 

ad 

'" 2" 

, 
, , 

iii30d , 
" ~ :~: 

60d 

70d 

BOd 

B 
B , 
B 

B 

VFR SERIES 

VFROP5 

VFR1P3r-

3 , 
Frequency MHz 

A" 
VFR 4P6 

NTSC color sub-carrier Band Reject Fi Iter 
designed to remove the 3.58 MHz sub-car
rier from video signals to provide isolation 
from the· luminance signal. Three band
widths are available. 75 Ohm impedance. 
Low phase distortion. 

10 dB 

20 dB 
H-+-+H i:: ::f-+-+-+-+-+-l\-lI:-+-+--1 
r-~~~~~~~-+~ 

GOdS 

70 dS f7L+-+-*-+-+-l-t<:-+-+-'<I 
, , 

2.40 3,58 MHz 5.80 MHz 

VFB SERIES 
Low distortion video Bandpass Filter used 
to attenuate the luminance information and 
isolate the chrominance information in 
color TV transmission. 75 ohm impedance. 

L ... 85" ~ 

": 
VGF SERIES 

4 Leads .028" Dla, 
Lenglb.5" 

These Video Gaussian Lowpass Fi Iters are 
used for bandwidth limiting and pulse shap
ing. They cover the range of .17 MHz to 
12 MHz and can be used for the removal 
of unwanted distortions. Impedance 50, 75, 
500 Ohms. 

o "f--+-+++tt+Ib--l-++HttH 
lft~::~~~ f--++++tJ.I'lt-'rl-++HttH 

1k 

" InGreasing 
AltenualiG . 

10K lOOK 

NW100 

11'1 

OHz 2MHz 4MHz flMHz 8MHz 10 MHz 

B Cd 
'n~raasln 
Attenualio ~ 

, IBd 
lOOK 

NW200 

,., 

,. 
NW300 

VIDEO NETWORKS 

10M 

RANDOM NOISE MEASUREMENT 
SYSTEM (EIA STANDARD RS-250B) 
Allen Avionics manufactures three passive 
networks for use In video noise measure~ 
ments in a 75 ohm system. NW100: Junction 
Filter to cut-off all frequencies below 10 
KHz. NW200: 5 MHz lowpass Filter to cut
off all frequencies above 5 MHz. NW300: 
Video Weighting Network designed to shape 
the assband. 

-B 

.10 1.00 10.00 
FrequllIcy(MHz:J 

WAVE SHAPING NETWORKS 
Pre-emphasis networks and De-emphaSis 
networks are used to optimize TV trans
mission in a 75 ohm system. NW400: Pre
emphaSis network preceding the FM modu
lator. NW500: De-emphasis follows the de
modulator. 

LOWPASS FILTERS 
20 Hz to 1000 MHz 
HIGHPASS FILTERS 
100 Hz to 500 MHz 
All types of Lowpass and Highpass Filters 
are available from Allen Avionics that can 
be used In communications, video process
Ing and transmission, Information trans
mission, digital applications and research 
of all types. The following types are cov
ered In our LC FI LTER CATALOG. Call for 
Information on custom designs and appli
cations. 
FEATURES 
• Medium and Sharp Cut Off 
• 40 dB @ 1.063 x the 3 dB Freq. 
• Delay Equalized 
• Linear Phase 
• Low Profile 
• Submlnlature-T08 Style 
• Tubular Low & High 

~r-" 3d B 

~ 20d Br-
j 

r-

r-

I, 

" 3dBBW 

',; 2(1dBBW 

, 
\,1-r-

~ 40d 

~ 

'r- ')' 411dBBW 'sr-
'-']; '*" ~!." 

/ ,:T 

H 

-FO- \"F1}:'2- ,~- iF5F6 

BANDPASS FILTERS 
400 Hz to 500 MHz 

:" 

Allen Avionics extensive LC FILTER CATA· 
LOG covers a wide range of custom and 
standard .Bandpass Filter design types. 
Special emphasis is given to Linear Phase 
Constant Delay types for the communica-

! tion Industry. Easy to use specification 
forms are included with our Filler catalog 
that allow you to design your Bandpass 
Filter from the tabulated listings of stan
dard Bandpass, Linear Phase or Sub-minia
ture types. Bandpass filters with band
widths of 2% to 50% can be designed with 
many different cut-off ratios. 

OdB 
"B 

i"dB 

IdBdBf-----'.\ 

0 __ 1 

F 0 = v?i = ffaF7 = Vf5F6 
BAND REJECT FILTERS 
500 Hz to 20 MHz 
Special applications require the attenua
tion of small bands of frequencies while 
allowing all others to pass. Allen Avionics 
tabulated listings of Band Reiect Filters 
will allow the optimization of specifica
tions for Band Reject Filters. 

CALL OR WRITE FOR OUR COMPLETE FILTER CATALOG 

SEE SECTION 2350 FOR DELAY LINES AND HUM ELIMINATORS 

EEM 1988 For manufacturers' sales offices, see yellow pages 

SUB-MINIATURE LOWPASS, 
HIGHPASS AND BANDPASS 
5 MHz to 1000 MHz 
A complete line of miniature filters de
signed for small size, low Insertion loss, 
sharp cutoffs and good temperature sta
bility are ·tabulated In our LC FILTER 
CATALOG. Impedance 50 Ohms. 

30 

40dB 
1Fo 

NEW! 

1.5 

TUBULAR LOWPASS 
.5 MHz to 1000 MHz 

TUBULAR HIGHPASS 
.5 MHz to 500 MHz 

2.5 

9 lFc 

Easy to use listing for Tubular Filters. You 
can specify the number of sections, fre
quency, impedance and connector type from 
our FILTER CATALOG. Designed for low cost 
and reduced size over conventional tubular 
types. 

NEW! 

LOW PROFILE LOWPASS 
AND HIGHPASS 
10 KHz to 5 MHz 

-I 1_.25 Nom Lenglb, 
.040 Diameblr 

JJ 
50-I 1-

All the filters in the low profile series are 
a maximum of y, Inch high to accommo
date modern high density low profile cir
cuit board deSign. 

A·1635 
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A·1636 

FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

SAW Filters For Signal Processing 
Linear Phase-Economical-Compact 

SAW BANDPASS FILTERS: Optimum amplitude and phase characteristics for: 

• RADAR • DIGITAL COMMUNICATIONS • T.v. 
• COMMUNICATIONS • FIBER OPTICS • SATELLITE 

Range of Performance 

Sampling of Filter Package Designs 

SAW FILTER BANKS 
• Ideal for Channelized Receivers and Multichannel 

Communications 
• Excellent Filter Selectivity and Rejection Characteristics 
• Custom Packages available with integrated electronics for: 

Amplification 
Phase and Amplitude Matching 
Channel Switching· 

• Hybridization available 

SPECIALIZED SAW FILTER DESIGNS 
• Bandpass 
• Band Reject (Notch) 
• Vestigial Sideband (VSB) . 
• Gaussian 
• NYQUIST 
• SINX/X 
• PSK/MSK Generation 

Center Frequency 

bandwidth 

Rejection bandwidth 

Transition bandwidth 

Shape factor 
(1 dBto 40 dB) 

tnsertion Loss 

Rejection level 

Amplitude ripple 

phase deviation 
from linear 

., ......... _,---

.. , ........... -.. ",,-

~ 

• Amplified or Unity Gain Modules 
Typical SAW FILTER responses. 
Horizontal reference line indicates 
50 dB level. 

20-1100 MHz 

100KHz to 60% f. 

Llf + 600 KHz min 

300 KHz min 

1.1 min 

10 dB to 30dB, 20 dB typical 

30 dB to 55dB, 45 dB typical 

± .2 dB to ±.5 dB, ±.3 dB typical 

+2"to ±5°, ±3°typical 

Channelized Filter Bank 

f-PA --

~ ~ 
"'" 

@ ANDERSEN LABORATORIES 
Andersen Laboratories, Inc., 1280 Blue Hills Avenue, Bloomfield, CT 06002'Telephone (203) 242-07611TWX 710-425-2390 

2700 

For manufacturers' sales offices, see yellow pages EEM 1988 
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A. P. CIRCUIT CORP. 
256 LINCOLN AVE., BROOKLYN, N.Y. 11208 TEL: 212 I 737-1348 

Custom-built instruments and modules. 
Expert assistance In filter selection. Fast prototype service. 

Variable Frequency Analyzer 
............................................................................................................................................................. " ................ .. 

MODEL AP6 

3 pole pair filter 
Implement all typical characteristics, e.g. 
Thchebyscheff, Elliptic, Bessel, Butterworth 
Accessible internal trimmers for precision tuning 
and gain adjust 
Wide Dynamic Range: over 70 dB 

VARIABLE FREQUENCY 
INSTRUMENTS FEATURE: 
• Low Noise (50 micro Volt RMS) 
• High Input, Low Output impedance 
• OdB insertion loss or +20dB Preamplifil'r 
• 24 dB/octave slope 
• Frequency range 0.01 Hz to 5MHz 
• Portable battery operated option 

FUNCTION 
Low IDgh Band Band 

Model Pas. Pas. Pas. Rl\iect 

• AC Supply only 

Nl. Cd. Power Pack Ophon 

Fll te rs (antialiasing, lawpass, high pass, bandpass, bandreject, respoose matching, weighting, etc.) 
, ..................................................................................................................................................................... . 

Miniature Active Filters from 2 Pole to 9 Pole 

Options: Low Profile 
Low Power 
Amplification 
Surface Mount Package 

Variable Frequency Models 
AP·6 VC-Series 
(Voltage controlled Pilters) 

continuous frequency selectability 

Features: Mechancial Drawing for Miniature Filter 

Standard Dip Package 
Low Noise 

Ideal Functional Block: 
High Input Impedance 
Low Output Impedance 

Characteristics: 
Butterworth, Tschebyscheff 
Bessel, 
Frequency Stability 0.017%/OC 

~I/ (2w/ 
--L--

SIZES 

TYPE H L W 

2-5 Pole .43" 1.25" 0.6" 

6 Pole 43" 2.1" 0.6" 
7·9 Pole 43" 2.5" 0.6" 

DP8-Series __ ---------------
Features: All Characteristics Available 
Uses: Data Acquisition, Remote Sensing. 
Particularly useful as antialiasing filters. 
TIL Compatible, Fast Setting Time, 
Low D.C. Drift, 2-8 Pole, 2-8 bit, Amplication 

AP-DP-Series ________________ _ 

Features: Exceptional DC Stability: DC Drift < O.5m V, 
Low Pass, High Pass, 3 bit programmable, 
frequency selectable fo to 128 fo, 
Data Acquisition; such as 1tansducer 

(Thmperature, Pressure, etc.) 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1637 
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Comstron has developed optimum frequency 
or time domain filters to produce near 
theoretical system performance. These 
technology + filters are available as catalog 
items or custom tailored to your needs. 

Design 
Comstron has implemented modern network syn
thesis and physical realization techniques to the point 
where highly reliable, compact. LC and crystal filters 
are available - quickly and economically. Proprietary 
computer analysis, modeling, and optimization pro
grams efficiently arrive at near-optium solutions to 
spectral. time domain, and stochastic problems. The 
Company's Enhanced Synthesis Program (ESP). Filter 
Optimization Program (FOP) and Parameter Op
timization Program (POP) provide design parameters 
for systems oriented functions. Requirements for group 
delay equalization, wide band arithmetic symmetry, 
x/sin x amplitude correction, corrected Nyquist filters, 
phase compensation, and time domain response 
designs are routinely and efficiently handled. 

Test 
The Company's commitment to excellence is evi
dent in its extensive test facilities. Automatic com
puter based network analyzers cover the frequency 
range from dc to 1.3 GHz with full plotting and printer 
output capability. Parameters which are 
automatically measured include amplitude 
response, phase response, group delay, and return 
loss. Time domain testing can also be performed to 
verify impulse response or response to complex 
waveforms. 
Computer directed environmental testing allows 
unattended measurements of performance over 
temperature on a production basis. Comstron's pro
prietary Automatic Filter Test (AFT) programs permits 
rapid and accurate generation of acceptance test 
procedures as well as full documentation and data 
files when required. 

Quality Control 
Comstron maintains a Quality Control Department 
that ensures compliance with MIL+45208A and MIL
Q-9858A when applicable. Microscopic inspection, 
controlled environment. material control and 
traceability, solder training programs, and strict con
figuration management a/l contribute to producing 
an exceptionally reliable product. 
The quality control program is continuously 
monitored. Over the years since its inception, Com
stron has assembled a dedicated, conscientious 
staff whose pride of workmanship and customer 
loyalty is the keynote of the Company. 

Send for our complete Data Sheets. 

~ comstron 

SWITCHED FILTERS 

NOW 
Linear PhaselConstant Delay designs 

Standard Filter Catagories 
• FDM Channel 
• Switched Filter Banks 
• Miniature LC. 
• USB/LSB 
• Miniature Linear Phase 
• Group Delay Equalizer 
• NPR Optimized 
• Pulse Response Optimized 
• Nyquist 
• Video 
• Speech Plus 
• Group/Super Group/Master 

Group/Pilot Notch 
• 70/140 MHz Satellite IF Filters 
• 70 MHz Switchable Equalizer 

(Delay or Amplitude) 

Call Comstron for applications assistance for your LC and Crystal Filter. requirements. 

For manufacturers' sales offices, see yellow pages A·1639 
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~~@uOOUUiJ 
World Leader In 
RFI Technology 
1600 Winchester Road 
Libertyville, IL 60048 USA 
312- 680-7400 RFI Power Line Filters TLX 910-687-1058 

F 

CORCOM'S FAMILY OF PRODUCTS For Corcom Power Entry Modules See Volume C SUSCEPTIBILITY CONTROL 
SERIES B FILTER 
Series B general purpose filters effectively provide RFI control of 
line~to-ground noise in a small size at low cost. 

Electrical Schematic 

LlNE~ f ~ $ ,LOAD 'M~@ 
• (VDE approval on "V" models only) 

Case Size Rated Case Size 
, Type Style L xWx H CUllent Type Style L xW x H 

181 D 2.10 x 2.53 x .66'" IA 581 D 2.46 x 2.53 x .78" 
W81 D 2.25 x 2.53 x .66" IA 5V81 D 2.61 x 2.53 x .78" 
IV83 E .96 x 2.53 x .66" IA 5VB3 E 1.32 x 2.53 x .78" 

281 D 2.10 x 2.53 x .66" 2A 1081 D 2.46 x 2.53 x 1.16' 
2VBI a 2.25 x 2.53 x .66' 2A 10VBI D 2.61 x 2.53 x 1.16" 
2V83 E .96 x 2.53 x .66" 2A 10V83 E 1.32 x 2.53 x 1.16" 

3BI D 2.46 x 2.53 x .78" 3A 10V86 F 2.72 x 2.53 x 1.16' 

3VBI D 2.61 x 2.53 x .78" 3A 20B1 a 3.21 x 2.81 x 1.16" 
3VB3 E 1.32 x 2.53 x .78" 3A 20VB1 a 3.36 x 2.81 x 1.16" 

I to 30 AMPS; 120/250 VOLTS, 
20VB6 F '3.46 x 2.81 x 1.16" 
30VB6 F '5.34 x 4.20 x 1.53' 

50/60 Hz AC 
SERIES K - With Line-to-Line Capacitors 

Rated 
Current 

SA 
5A 
5A 

IDA 
lOA 
lOP. 
lOA 
20A 
20A 
20A 
30A 

Series K filters are similar to series B, but have the added feature of being 
effective in suppressing line-to-line interference as well as line-to-ground. 

LINE ~ TIc~c~af : LOAD 'M ~ @ 

• (VDE approval on "V" models only) 

Case Size Rated Case SIZ8 Raled 
Type Style L xWx H CUllent Type Slyle LxWx H CUllent 

IKI D 2.95 x 2.81 x .91" IA 5KI 0 2.95 x 2.81 x 1.16" SA 
lVKl D 3.10 x 2.81 x .91" IA 5VKI D 3.10 x 2.81 x 1.16" SA 
1VK3 E 1.81 x 2.81 x .91" lA 5VK3 E 1.81 x 2.81 x 1.16" 5A 
2KI 0 2.95 x 2.81 x .91" 2A lOKI D 3.20 x 2.81 x 1.16" lOA 

2VKI 0 3.10 x 2.81 x .91" 2A 10VKl D 3.35 x 2.81 x 1.16" IDA 
2VK3 E 1.81 x 2.81 x .91" 2A 10VK3 E 2.07 x 2.81 x 1.16" lOA 
3KI D : 2.95 x 2.81 x 1.16" 3A 

10VK6 F 3.46 x 2.81 x 1.16" IDA 
3VKl D 3.10 x 2.81 x 1.16" 3A 

10VK7 C 3.71 x 2.25 x 1.28" IDA 
3V~3 E 1.81 x 2.81 x 1.16' 3A 20Kl 0 3.20 x 3.35 x 1.53" 20A 
3VK7 C ; 3.21 x 2.25 x 1.28" 3A 20VK1 D 3.35 x 3.35 x 1.53" 20A 

I to 30 AMPS; 120/250 VOLTS, 
20VK6 F 3.46 x 3.35 x 1.53" 20A 
30VK6 F 5.34 x 4.20 x 1.53" 30A 

50/60 Hz AC 
SERIES R FILTER Rated Current 30A not 20A 

The R series dual T section RFI power line filters provide premium 
performance at moderate cost. They are well suited for low impedance loads 
where noisy RFI environments are present, At frequencies as low as 150 KHz 
the R series has an insertion loss as high as 45 DB. The control pulsed, 
continuous andlor intermittent interference insuring protection of your 
equipment from power line noise in addition to protecting the line from 
equipment noise, The R series is an ideal replacement for Pi type filters 
while incorporating the "value added" concept. Pi filters have used large 
capacitors to eliminate low frequency RFI, resulting in high line-to-ground 
leakage current. The R series dual T type provides extremely low leakage 
current without deterioration of insertion loss characteristics. 

Electrical Schematic 

";f~~H~f co", 

• (VDE approval on "V" models only) 

Case Size Raled Case Size Raled 
Type Slyle LxWxH Currenl Type Slyle L xW x H Current 
IRI D 3.20 x 1.81 x 1.16" IA SRI D 3.70 x·2.07 x 1.16" 5A 
IVRI D 3.35 x 1.81 x 1.16" IA 5VRI D 3.85 x 2.07 x 1.16" 5A 
IVR3 E 2.78 x 1.81 x 1.16" IA 5VR3 E 3.35 x 2.07 x 1.16" SA 
2RI D 3.20 x 1.81 x 1.16" 2A 5VR7 C 4.33 x 2.25 x 1.28" SA 
2VRI D 3.35 x 1.81 x 1.16" 2A 10Rl a 3.70 x 2.07 x 1.53" lOA 
2VR3 E 2.78 x 1.81 x 1.16" 2A 10VRI D 3.85 x 2.07 x 1.53" lOA 
3RI D 3.70 x 2.07 x 1.16" 3A IOVR3 E 3.35 x 2.07 x 1.53'" fOA 
3VRI D 3.85 x 2.07 x 1.16" 3A IOVR6 F 3.96 x 2.07 x 1.53" lOA 
3VR3 E 3.35 x 2.07 x 1.16" 3A 10VR? C 4.33 x 2.25 x 1.53" lOA 
3VR7 C 4.33 x 2.25 x 1.28' 3A 20RI D 5.08 x 3.37 x 1.53" 20A 

1 to 20 AMPS; 120/250 VOLTS, 20VRI D 5.23 x 3.37 x 1.53'" 20A 

50/60 Hz AC .20VR6 F 5.34 x 3.37 x 1.53". 20A 

EF INTERNATIONAL SERIES FILTERS 
This rugged international series of RFI filters incorporates the special IEC 
(International Electrotechnical Commission) power line connector. This 
series includes Y4 inch fastons (F suffix) <;>r solder terminals on the load side 
which can be soldered or crimp terminatell, Electrically the EF international 
series is a general purpose filter effectively providing RFI control of 
line-to-ground noise. The design is compact and meets low leakage 
requirements 

Electrical Schematic 

LINE ~ f ~~. : LOAO 

Case Size Rated 
Type Style LxWx H CUllent 

IEFIF· A 2.20 x 1.98 x .81" I amp 
3EFW A 2.20 x 1.98 x .81" 3 amp 
6EFW A 2.20 x 1.98 x .81" 6 amp 
1 EF2F· B 1.55 x 1.98 x 1.50" 1 amp 
3EF2F· 8 1.55 x 1.98 x 1.50" 3 amp 
6EF2F· B 1.55 x 1.98 x 1.50" 6 amp 

• Models With F suffiX have SEMKO approval 
1 to 6 AMPS; 120/250 VOLTS, 50/60 Hz AG 

'M~@® 

Case Size 
Type Style L xWx H 

IEFI A 1.99 x 1.98 x .81" 
3EFI A 1.99 x 1.98 x .81" 
6EFI A 1.99 x 1.98 x .81" 

lEF2 B 1.55 x 1.98 x 1.29" 
3EF2 8 1.55 x 1.98 x 1.29" 
6EF2 8 1.55 x 1.98 x 1.29" 

ED SERIES - High Performance RFI Power Line Filters 

Rated 
Current 

I amp 
3 amp 
6 amp 
I amp 
3 amp 
6 amp 

The ED series filters are high performance filters that are extremely effectiv.e 
in applications where line-to-line and low frequency line-to-ground noise 
must be controlled in such cases as bringing equipment into compliance. 
with FCC conducted emission standards. The series incorporates an IEC 
conneclor and features a very low leakage current. 

Electrical Schematic 

UNE~f ~ ~ : LOAD 

Case Size Rated 
Type Slyle L xW x H Current 

lEDl A 2.20 x 1.98 x .81" IA 
3Eal A 2.20 x 1.98 x .81" 3A 
6EDI A 2.20 x 1.98 x .81" 6A 

1 to 6 AMPS; 120/250 VOLTS, 50/60 Hz AC 
EC SERIES 

'M~@® 

Case Size Rated 
Type Style L xWx H Currenl 
IED2 8 1.55 x 1.98 x 1.50" IA 
3ED2 8 1.55 x 1.98 x 1.50" 3A 
6ED2 8 1.55 x 1.98 x 1.50" 6A 

The EC series RFI power line filters provide the highest attenuation of any 
standard filters available in a small package size. These filters combine high 
common mode inductance with high differential-mode capacitance and 
minimal parasitic elements, for the effective attenuation of line-to-ground 
and line-to-line noise across the frequency range. 

Electrical Schematic 

UNE~ i f~~ f : LOAD 

Case Size Rated 
Type Style L xWx H Current Type 

lECl A 2.62 x 1.98 x .81" IA IEC2 
3ECI A 2.62 x 1.98 x .81' 3A 3EC2 
6ECI A 2.62 x 1.98 x .81" 6A 6EC2 

1 to 6 AMPS, 120/250 VOLTS, 50/60 Hz AC 
H SERIES - RFI Power Line Filters' 
for Medical Equipment Application 

'M~@ 

Case Size Rated 
Style L xWx H Current 

8 1.97 x 1.98 x 1.46'''' IA 
8 1.97 x 1.98 x 1.46'" 3A 
8 1.97 x 1.98 x 1.46"1 6A 

The H series is designed to meet UL 544 specifications for medical and 
dental equipment. The model 6EHI is suited for patient care equipment. 
Model 6EH4 and 6EH9 are suited for non-patient equipment (equipment that 
IS In or u e e e n a , e I n IS U ley. e se les . . tended f s wh r co I ct w'th th pare t' nl'k I ) Th H r' 
include 1/4 inch fastons on the load side which can be soldered or crimp 
terminated. 

",eclrJca. Scnematic -

UNE:&ILOAD 

'M~@® 

Case Size Raled Case Size Raled 
Type Slyle L xWx H CUllenl Type Slyle L xWx H Currenl 
6HI NP 2.10 x 2.53 x .66" 6A 6EH4 A 2.20 x 1.98 x .81" 6A 

6EHI NP 2.25 x 2.53 x .66" 6A 6EH9 8 1.55 x 1.98 x .85" 6A 
NP Not Pictured RECOGNIZED UNDER UL544 
6 AMPS: 120/250 VOLTS, 50/60 Hz AC GSA CERTIFIED, VDE. & SEV APPROVED 
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World Leader In 
RFI Technology 

RFI Power Line Filters 
1600 Winchester Road 
Libertyville, I L 60048 USA 
312-680-7400 
TLX 910-687-1058 

CORCOM'S FAMILY OF PRODUCTS For Corcom Power Entry Modules See Volume C EMISSION CONTROL 
Q SERIES RFI Powerline Filter For 1ft" SERIES X, Y, Z •• !. @ 

switching power supply noise suppression • ~ @ ® Compact power line filters designed for emission control applications such 
The Q series of RFI power line filters has been developed specifically for as switching power supplies. Available as PC Board mountable, they 
switching power supplies and is designed to be all the power line filtering feature excellent common and differential mode performance from 10 kHz 
required to control conducted emissions down to 10 kHz. High attenuation to 30 MHz, while meeting the very low leakage current requirements of SEV 
is provided for both line-to-line and line-to-ground interference throughout and VOE portaille equipment. X models are designed to bring equipment 
the frequency range, with no graduation of performance due to the large into compliance with FCC Class B emission limits. Y models are designed 
peak current drawn by switching power supplies.' 3 Ea models only for equipment compliance to VOE 0871 Level A emission limits. Z models 

Electrical $CI1ematlc 
6'eQ Models 3EO & 3Va Models 

u~ ! ~ f"OAD
: UN;If~~ I ~ 

Case Size Rated Case Size Rated 
Type Style L xWx H Current Type Style LxWx H Current 

3val H 3.85 x 2.07 x 1.78" 3A 3Eal H 3.85 x 2.07 x 1.78" 3A 
3Va3 I 3.34 x 2.07 x 1.78" 3A 3Ea3 I 3.34 x 2.07 x 1.78" 3A 
3Va8 6 3.07 x 2.25 x 1.78" 3A 3Ea8 G 3.07 x 2.25 x 1.78" 3A 

3 to 6 AMPS; 120/250 VOLTS, 6Eal H 4.98 x 2.26 x 1.80" 6A 
50{60 Hz AC 6Ea3 I 4.47 x 2.26 x I.BO" 6A 

6EaB G 5.47 x 2.07 x 1.7411 6A 

T SERIES 'iU ~ 49 
The T series provides superior common-mode and differential-mode 
attenuation in a small package. These filters are a size and cost effective 
choice for very noisy equipment that must meet the emission limits of 
FCC Parts 15 and 18, or VDE 0871 A-level. In many instances, these filters 
can bring equipment into compliance with VDE 0871 B-Ievel. This series 
meets the low leakage current requirements of SEV, VDE portable equipment, 
and (120 volt) UL544 non-patient medical equipment. • 3{6{10 AMP models 

Electrical Schematic ; f C'0ET&10VT~ P LOAD 

3ET & 6ET 

U~ f~~if~AD 
LINE tc t 15ET&lh 

LOAD 

15VT 

='t: 
Case Size Rated Case Size Rated 

Type Style LxWx H Current Type Style LxWx H Current 

3ETl H 3.56 x 2.15 x I.Bl" 3A 15ETI H 5.45 x 3.96 x 2.18" 15A 
6ETI H 3.56 x 2.15 x 1.81" 6A 15ET6 J 5.95 x 3.96 x 2.18" 15A 

10ETl H 4.69 x 2.26 x 1.80" lOA 10VTl H 4.69 x 2.26 x 1.80" lOA 
10ET3 I 4.47 x2.26 x 1.80" lOA 10VT3 I 4.47 x 2.26 x 1.BO" lOA 

3 to 6 AMPS; 120{250 VOLTS, 50{60 Hz AC 15VTl H 5.45 x 3.66 x 2.18" 15A 
15VT6 J 5.95 x 3.96 x 2.18" 15A 

EP SERIES 'iU ~ @ ® 
EP series RFI filters developed to reduce conducted noise to acceptable 
limits for equipment that must comply with requirements of VDE 0871 in 
West Germany, and FCC specifications in USA. Filters provide high insertion 
losses for both line-to-ground and line-to-line emissions throughout 
frequency range. Filters are UL recognized, CSA certified, VDE and SEV 
approved and comply with requirements for IEC 161. • 3EPl only 

Electrical Schematic LINSE ~ I f ~OAD 
Case Size Rated Case Size Rated 

Type Style LxWx H Current Type Style LxWx H Current 

3EPI H 3.85 x 2.07 x 1.78" 3 Amp 6EPl H 6.62 x 2.07 x 2.28" 6 Amp 
3EP3 I 3.35 x 2.07 x 1.78" 3 Amp 6EP3 I 6.03 x 2.07 x 2.28" 6 Amp 
3EP7 K 3.21 x 2.25 x 1.78" 3 Amp 10EPl H 6.62 x 2.07 x 2.78'" 10 Amp 

3 to 10 AMPS; 120{250 VOLTS, 10EP3 I 6.03 x 2.07 x 2.78'" 10 Amp 
50/60 Hz AC 

SK SERIES High Performance RFI Power Line Filters 
The SK Series filters are significantly • ~' ~ 
higher performance than the K series 
which makes this new series particu-

-~Tr~l'! 
larly suited for equipment with high 

: lOAD line-to-ground as well as line-to-line 
conducted emissions. 

designed for equipment compliance to VOE 0871 Level B emission limits. 
UL recognized, CSA Certified (1, 2, 3A models only). 
VDE and SEV approvals in process 

Eleclrical Schematic L1~Jf~~f~D 
Case Size Rated 

Tvae it~~: Size Rated i 
Type Style L .W. H Current LxWx H Current 
3EXP L 2.61 x 1.13 x 1.62" , 3A 2EYP L 2.61 x 1.13 x 1.62" , 2A 
4EXP L 2.61 x 1.13 x 1.62" 4A 3EYP L 2.61 x 1.13 x 1.75" ! 3A 
6EXP L 2.61 x 1.13 x 1.75" 6A 4EYP L 2.61 x 1.13 x 1.75" ' 4A 

3EXI H 13.54 x 2.08 x 1.31" 3A lEZP L 2.61 x 1.13 x 1.62'" lA 
2EZP L 2.61 x 1.13 x 1.75" 2A 

3EZI H 3.54 x 2.08 x 1.31" 3A 3EZP L 2.61 x 1.13 x 1.75" 3A .. 

SERIES S, V, and W Filters 'iU ~@ 
The S, V. and W series combine line-ta-ground interference rejection filters 
with additional circuitry designed to reduce low freq. line-ta-line noise and 
add a balanced N = 3 ("PI") line-to-line filter with high rejection at low 
freq. to the N = 2 ("L") and N = 3 ("TOOl sections to eliminate 
switching type power supplies, SCR and TTL circuits. VS/VVIVW have VDE 
approval. • 

Size Raled 
lOAD ..... .:-. ..:T""yp"'.'-I-__ ..:L:..:X:...W::....::x:..:H'--4.:-C:.:u::;rr~e:::nt'-l 

3VSl 3.36 x 1.82 x 1.16" 3A 
6VSI 3.86 x 2.08 x 1.53" 6A 

10VS1' 3.86 x 2.08 x 1.53" lOA 
20VSl 5.23 x 4.20 x 1.53" 20A 

VV SERIES 
Size Rated 

~f~f ~f:fLOAO: 
Type LxWx H Current 
3Wl 3.36 x 1.82 x 1.28" 3A 
6Wl 3.86 x 2.08 x 1.53" 6A 
10Wl 3.86 x 2.08 x 1.53" lOA 
20Wl 5.23 x 4.20 x 1.53" 20A 

VW SERIES 
120A only Size Rated 

~E+C+~ :~rAD 
Type L. Wx H Current 

3VWl 3.36 x 1.82 x 1.28" 3A 
6VWI 3.86 x 2.08 x 1.53" 6A 

~20AOnIY 
10VWI 3.86 x 2.08 x 1.53" lOA 
20VWl 5.23 x 4.20 x 1.53" 20A 

Case Style, all mOdels: H for all 3 series 

G SERIES - N SERIES 'iU 
High performance RFI filters designed to provide excellent common mode 
and differential mode attenuation for switching power supplies over the 
range of 50 kHz to 145 kHz. The N Series offers high performance while the 
G Series offers a broader frequency range of 20 kHz to 145 kHz. 

ElectrIcal Schemallc Case Size I. Rated 

U~ f g ~ i h"~D 
Type i Size· LxWx H . Current 

6VGl H 3.56 x 2.15 x 1.56":1 6A 
6EGl i H 3.56 x 2.15 x 1.56": 6A 
6VNl H 3.56 x 2.15 x 1.81" i 6A 

Case Size Rated Case SIze Rated 
Type Style L xWx H Current Type Style LxWx H Curr.nt 

3VSKl H 3.85 x 2.07 x 1.16" . 3A 6VSKI H ·4.34 x 2.25 x 1.28" 6A 
aVSK3 I 3.35 x 2.07 x 1.16"· 3A 6VSK3 I 3.83 x 2.25 x 1.28" 6A 
3VSK7 K 3.21 x 2.25 x 1.53"· 3A 6VSK7 K 3.21 x 2.25 x 1.78" 6A 

10VSl<1 3 to 10 AMPS; 120{250 VOLTS, H 4.97 x 2.25 x 1.78" lOA 
50{60 Hz AC 10VSK3 I 4.46 x 2.25 x 1.78"· lOA 

10VSK7 K 4.33 x 2.25 x 1.78" lOA 
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IjJ.CURTIS 
Your Best Source 
for RFI Power 
Line Filters 

F1600 SERIES 

F1800 SERIES 

Broad selection, cost-effective design, applications engineering 
assistance, custom filter capabilities, delivery, responsive service ... 
make CURTIS your first source for RFI power line filters. 

One to 30-amp models in both standard and custom designs. High 
performance switching power, linear, power entry, general purpose, 
medical, and TEMPEST applications. IEC connectors, ON/OFF 
switches, fusing and other variations give you broader design options 
for more cost-effective packaging. Curtis filters are U L, CSA, and 
VDE approved. Some have SEV approval, too. And Curtis offers 
fast conducted emissions testing of. your equipment in our engi
neering test lab. 

• Very high inductance design with differential-mode choke to pro
vide improved performance below 100 KHz. 

• Designed for FCC-B and VDE-B switching power supply 
appl ications. 

• Compact, space-efficient package available in 3 and 6-amp ratings. 
• Also available with integral fused IEC connector and ON/OFF 

switch. 
• UL, CSA, and VDE approved. 

• High peak current design - high insertion loss for switching 
power supply emissions. Low leakage current. 

• Compact case sizes in 3, 6, and 10-amp models. 
• Available with integral I EC connector in 3 and 6-amp units. 
• U L, CSA, and VDE approved. 

• High inductance design with improved attenuation. 
• L-circuit configuration - cost-effective in many linear and switch-

ing power supply applications. 
• 3, 6, and 10-amp models available - compact case size. 
• Fused I EC connector option available in 3 and 6-amp models. 
• UL, CSA, and VDE approved. 

• T-section, dual-coil design - high insertion loss for switching 
power supply emissions. 

• Low leakage current design. 
• Space efficient with integral I EC connector and compact case. 
• Current rating to 10 amps. 
• Available in fused I EC-connector and PC-mount versions. 
• UL, CSA, and VDE approved. 

• General purpose filters designed for appl ications with higher 
differential-mode noise. 

• Higher line-to-line capacitance - protection from pulsed, in
termittent or continuous RFI. 

• 3,6, 10,20, 30-amp models with QC, wire or IEC connector 
options. 

• Cost-effective replacement for independent coil designs in 
many SMPS applications. 

• UL, CSA, and VDE approved. 

• High performance 3-amp filters designed for switching power 
supply emissions. 

• Fused IECconnector. 
• Integral ON/OFF power switch. 
• Low leakage current design. 
• UL and CSA approved. 

A·1642 For manufacturers' sales offices, see yellow pages EEM 1988 



PE60/PM60 SERIES 

PE70/PM70 SERIES 

PE80/PM80 SERIES 

F5900 SERIES 

Call CURTIS first 
for all your RFI 
filter needs. 
Send for NEW 48·page filter 
engineering manual loaded with 
helpful RFI filter information. 
Consult factory for TEMPEST 
appl ication/performance data. 

• 6-amp filter module combines lEG connector, fusing, and voltage 
select features in one compact unit_ 

• Accepts standard U_S. or European fuse sizes. 
• Provides greater differential-mode attenuation at 1 MHz than 

comparable competitive units. 
• PM60 Series meets U L 544 specifications for medical and dental 

equipment. 
• UL, GSA, and VDE approved. 

• 3 and 6-amp modules combine lEG connector, fusing, and volt
age select features in one compact unit. 

• PE70 Series provides 20% more differential-mode attenuation 
than comparable competitive units. 

• Accepts standard U.S. or European fuse sizes. 
• PM70 Series meets U L 544 specifications for medical and 

dental equipment. 
• UL, GSA, and VDE approved_ 

• Power entry filters available in 3 and 6-amp models combine lEG 
connector, fusing, and ON/OFF power switch in one compact 
unit. 

• Accepts standard U.S. or European fuse sizes. 
• PE80 Series affords 20% more differential-mode attenuation 

than comparable competitive filters. 
• PM80 Series meets UL 544 specifications for medical and 

dental equipment. 
• UL, GSA, and VDE approved. 

• 3 and 6-amp modules integrate lEG connector, fusing, voltage 
select and ON/OFF switch in a single, space-efficient assembly. 

• PE90 Series provides 20% more differential-mode attenuation 
than comparable competitive units. 

• Accepts standard U.S. or European fuse sizes. 
• PM90 Series meets U L 544 specifications for medical and 

dental equipment. 
• UL, GSA, and VDE approved. 

• High performance filters designed for switching power supply 
emissions in TEMPEST secure systems. 

• * 70dB insertion loss from 200 KHz to 1 GHz. 
• Integral power switch and 5 x 20mm fuse holder. 
• Available in 3 and 6-amp versions with optional mounting 

faceplate and internally wired power cord. 
• UL approved. 
• TEMPEST test capabilities to 1 GHz. 

"We Build Confidence! " 

7400 W. Douglas Avenue, P.O. Box 18699 
Milwaukee, Wisconsin 53218-0699 
Phone 414/535-1500, Twx 910-262-3035 
Fax 414/535-1150 
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tiELTat 
EMI FILTERS 5'l 
FEATURES 

HPF 
0565-3 

• Over 350 part numbers UL recognized and CSA certified 
• More than 209 part numbers VDE approved 
• ALL UNITS 100% tested for hipot, leakage current, 

and insertion loss before and after potting 
• Defect rate below 200 ppm 
• Superior mechanical construction, corrosion-proof case 
• Molded core cover to separate toroid windings 
• Precision balance between choke windings 
• Use low leakage current, higb voltage temperature-stable 

capacitors for excellent operating performance 
• New ME/MK series designed for PCB mounting, ease of 

installation and space saving 

SPECIFICATIONS 
Maximum leakage current, each line-to-ground: 

@ 115 VAC 60 Hz: 0.25 rnA 
@ 250 VAC 50 Hz: 0.45 rnA 

Hipot rating (one minute): line-to-ground: 2250 VDC 
line-to-line: 1450 VDC 

Operating frequency: 50-60 Hz 
Rated voltage: 115/250 VAC 
Minimum insertion loss (L-G) in dB, in 50 ohm system 

Frequency - MHz 
Series No. .15 .50 1.0 5.0 10 

01,03 DE 23 28 34 i~ 45 
06 DE 12 21 26 45 
01,03 GE 26 36 g~ 38 40 
06 GE 12 18 35 40 
01,03 SE 42 65 70 70 65 
06 SE 25 50 60 70 65 
02-06 BE 25 35 45 50 55 
01,02 DB 25 30 38 50 50 
10 DB 25 35 40 50 50 
03-10 OK 22 30 38 50 55 
20 OK 14 19 28 42 45 
01-05 DR 45 65 70 70 65 
10,20 DR 20 44 60 70 60 
03 (S) DP 50 70 70 65 60 
03 DP 65 75 75 70 60 
01 ME 27 40 45 50 52 
03 ME 25 35 41 50 52 
06 ME 12 22 30 45 50 
01 MK 45 45 40 40 40 
02 MK 35 45 40 40 40 
03 MK 30 45 40 40 40 

30 

50 
50 

40 
40. 
60 
55 
55 
50 
48 
55 
50 
65 
50 
40 
50 
55 
55 
55 
33 
32 
32 

DIMENSIONS 
Della Current Inches Dimensions mm 

Part No. Rating Fig. LxWxH-M** LxWxH-M** 

*-DEE03E 1,3,6A 1 1.95xl.,11ixo.82-1.58 49.5x .28.1"20.8- 40.1 
*-DEEG3V 1,3,6A 2 1.53xl.99xO.82-1.58 38.9x 50.5x20.8- 40.1 
"-GEEG3!E' 1,3,6A 1 1.95xl.l1~0.82-1.58 49.5x2~l: 11<20.8- 40.1 

" SEEG3H 1,3,6A 3 3.47xl.99x6~82-1.58 88.2x 50.5x20.8- 40.1 

" SEEG3V 1,3,6A 4 3.04xl.99xO.82 1.58 77.2x 50.5x20.8- 40.1 
04BEEG3S 4A ~- 2.19xl.73xl.28-1.41 55.5x 43.9x32.5- 35.3 

" BEEG3H 2,4,6A 5 2.54xl.73xl.28-1.41 64.5x 43.9x3~.5- 35.8 
01DBAG5 lA 6 2.13x2.50xO.63-2.13 54.1x 63.5xI6.0- 54.1 
01DBAW5 lA 7 0.94x2.50xO.63-2.13 23.9x 63.5xI6.0- 54.1 
02DBAG5 2A 6 2.13x2;50xO.63-2.13 54.1 x 63.5xI6.0- 54.1 
02DBAWS 2A 7 0.94x2.50xO.63-2.13 23.9x 63.5xI6.0- 54.1 
10DBAOS lOA 6 2.52x2.50xl.16-2.13 64.0x 63.5x29.5..., 54.1 
10DBAWS lOA 7 1.31 x2.50xl.18-2.13 33.3x 63.5x29.5- 54.1 
03DKAG5 3A 6 2.97x2.75x1.13 2.38 75.4x 69.9x28.7 60.5 
03DKAWS 3A 7 1.81x2.75x1.13 2.38 46.0x 69.9x28.7 60.5 
05DKAG5 5A 6 2.97x2.75xl.13-2.38 75.4x 69.9x28.7 60.5 
05DKAWS 5A 7 1.81x2.75xl.I3-2.38 46.0x 69.9x28.7 60.5 
10DKAGS lOA 6 3.23x2.75xl.13-2.38 82.0x 69.9x28.7- 60.5 
10DKAW5 lOA 7 2.06x2.75xl.13-2.38 52.3x 69.9x28.7- 60.5 
20DKBGS 20A 8 3.23x3.32xl.50-2.94 82.0x 84.3x38.1- 74.7 

*-DKDG3 3,5A 9 3.20x2.20xl.25-1.58 81.3x 55.9x31.8- 40.1 
*-DKDW3 3,5A 10 2.61 x2.20xl.25-1.58 66.3x 55.9x31.8- 40.1 
01DRCG5 lA 11 3.23xl.75xl.13-2.38 '82.0x 44.5x28.7- 60.5 
01DRCW5 lA 12 2. 75xl. 75x1.13-2.38 69.9x 44.5x28.7 60.5 
02DRCG5 2A 11 3.23xl.75xl.13-2.38 82.0x 44.5x28.7 60.5 
02DRCWS 2A 12 2. 75xl. 75xl.I3-2.38 69.9x 44.5x28.7- 60.5 
03DRCG5 3A 11 3.73x2.00xl.13-2.94 94.7x 50.3x28.7- 74.7 
03DRCW5 3A 12 3.32x2.00xl.13-2.94 84.3x 50.8x28.7- 74.7 
05DRCGS 5A 11 3.73x2.00xl.13-2.94 94.7x 50.8x28.7- 74.7 
05DRCW5 5A 12 3.32x2.00xl.13-2.94 84.3x 50.8x28.7- 74.7 
10DRCG5 lOA 11 3.73x2.00xl.50-2.94 94.7x 50.8x38.1- 74.7 
10DRCW5 lOA 12 3.32x2.00xl.50 2.94 84.3x 50.8x38.1 74.7 
20DRCG5 20A 13 5.12x4.12xl.50-3.75 130.0xl04.6x38.1- 95.3 

*=DADG3 3,5, lOA 9 4.33x2.17xl.25-1.58 110.0x ·55.1x31.8 40.1 
* DRDW3 3, 5, lOA 10 3.75x2.17xl.25-1.68 95.3x 55.1x31.8- 40.1 
03DPCW5 3A 12 3.73)(2.20xl.53-4.15 94.7x 56.9x38.9-105.4 
03DPCG5S 3A 11 3. 73x2.00xl. 76-2.94 94.7x 50.8x44.5- 74.7 
03DPCW5S 3A 12 3.32x2.00xl.75-2.94 84.3x 50.8x44.5- 74.7 
03DPDG3 3A 9 3.20x2.20xl.75-1.58 81.3x 55.9x44.5- 40.1 
03DPDW3 3A 10 2.61x2.20xl.75-1.58 66.3x 55.9x44.5- 40.1 

"-MEl 1,3,6A 14 1.61xl.9 xl.03-1.53 41.0x 50.0x26.2- 40.1 
* MK1, 2,3 1,2,3A 15 1.26xl.26xl.77 .. , 32.0x 32.0x45.0-'" 

.. • To complete pari numbers, prefix two digit current rallng, e.g. 
-DEEG3'E with 3A rating would be numbered 03DEEG3H, etc. 

., M = Pilch between mounting holes 
'" PC3 mounting pilch is O. 75xO.39" /19.0x22.5mm 

FIG. 9 FIG. 10 FIG. 11 FIG. 12 FIG. 13 FIG. 14 FIG. 15 

USA: 
DELTA PRODUCTS CORP. 
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~ELTt1 
AKI AR/CK/CR SERIES ~ <i @ ~:t5'3 
POWER ENTRY MODULE EMI FILTERS 
FEATURES 
• Power entry module combines IEC connector, fuse holder, 

and optional power and voltage selector switches 
• AR/CR series offer high performance, dual-stage filter 

design for superior attenuation of low frequency noise 
• Significant cost and space savings over individual 

components 
• Power switches are UL, CSA, VDE approved 
• Fuse holder designed for an IEC 5x20mm fuse, with space 

for one spare 
• Safety interlock prevents fuse removal with line plug inserted 
• All models are UL, CSA, VDE approved 

SPECIFICATIONS 
Maximum leakage current, each 

line-to-ground 
Minimum insertion loss in dB: 

@ 115 VAC 60 Hz: 0.25 mA 
@ 250 VAC 50 Hz: 0.45 mA 

Hipot rating (one minute) 
line-to-ground: 2250 VDC 
line-to-line: 1450 VDC 

Operating frequency: 50-60 Hz 
Rated voltage: 115/250 VAC 

ELECTRICAL SCHEMATICS 

AKI Electrical Circuit 
CKI 

~c L 

~ 
~= I Electrical Circuit 

OeUa Part NO.1 

IEC Connector 

Fuse Holder 

Power Switch' 

Voltage Selector Switch' 

Electrical Schematic 

Dimensions Linch 
mm 

Winch 
mm 

Hinch 
mm 

L 
o 
A 
o 

06AK2 
D6AR2 

/::, 

/::, 

SP 

B 

2.38 
60.5 

2.65 
67.3 

1.15 
29.2 

06AK20 
06AR2D 

/::, 

/::, 

DP 

A 

2.38 
60.5 

2.65 
67.3 

1.15 
29.2 

Common mode (L-G) in 500 system 
Frequency - MHz 

Type .15 .50 1.0 5.0 10 

06AK 16 25 30 42 50 
06AR 34 60 60 45 40 
06AR2D,3D 34 60 60 45 40 
06CK 30 40 40 40 40 
06CR 40 55 55 45 40 

::.~: ONLY 

06AK3 06AK30 06AK4 
06AR3 06AR3D 06AR4 

/::, /::, /::, 

/::, /::, /::, 

SP DP 

REAR REAR REAR 

B A B 

2.60 2.60 2.46 
66.0 66.0 62.5 

2.65 2.65 2.65 
67.3 67.3 67.3 

1.15 1.15 1.15 
29.2 29.2 29.2 

Differential mode (L-L) in 500 system 
Frequency· MHz 

30 Type .15 .50 1.0 5.0 10 

45 06AK ·6 30 48 40 40 
30 DGAR 8 30 65 55 50 
30 D6AR2D,3D 10 10 50 50 45 
35 06CK 25 50 60 60 45 
32 06CR 12 50 60 60 55 

For transformers with two separate windings 

N 

G~ 

For transformers with two separate windings 

FIG. D 

-CK2' -CK3' -CK4' 
06AKS -CR2' -CR3' -CR4' 

/::, /::, /::, /::, 

/::, /::, /::, /::, 

DP DP 

FRONT FRONT FRONT 

D C C C 

2.24 3.51 3.51 3.40 
57.0 89.2 89.2 86.4 

2.65 3.05 3.05 3.05 
67.3 77.5 77.5 77.5 

1.15 1.97 1.97 1.97 
29.2 50.0 50.0 50.0 

L Flfst two digits of a part number mdlcate Its current ratmg, 
e.g., 06AK2 = 6A. 

Double Pole (DP) Current Ratmg - 6A/125 VAC, 4A/250 VAC; 
Max. Inrush Current - 51A 

30 

40 
45 
40 
40 
45 

2. CK/CR series available in 2A, 3A, 6A and lOA models. 
3. Single Pole (SP): Current Rating - 6A/125 VAC, 6A/250 VAC; 

Max. Inrush Current - 24A 

4. Current Ratings: Rear Mount - 10A/125 VAC, 5A1250 VAC; For 06AK5 -
6A/125 VAC, 6A1250 VAC; CK/CR series - l5A1125 VAC, 15A/250 VAC 

----------------------I~ELT~-
USA: 
DELTA PRODUCTS CORP. 
3823 SPINNAKER COURT 
FREMONT, CA 94538 
TELEPHONE: (415) 770-0660 
TELEX: 4992342 DEL TAITTHY 
TELEFAX: (415) 770-0122 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~NOW~~~~ 
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R F FILTERS 
TNF-2 TUNEABLE NOTCH FILTERS FEATURES 

EEM 1988 

• Easily adjustable, multi-turn, tuning element 
• Adequate notch width for AM, FM, and TV signals 
• High rejection of notched frequency (typically 25 db or better) 
• Low VSWR for more accurate measurements 
• 7 Models (9 MHz to 900 MHz) match the band width and notch 

frequency to your requirements 
• 10 Watt Power Rating 
• Built to survive in your tool box 

SPECIFICATIONS 
Mechanical 

Dimensions 2.7"W x 1.7" H x 1.6"L 
Weight 6 oz. 
Construction Nickel Plated Brass Enclosure, BNC or N 

Connectors. Stainless Steel Hardware 

Electrical 
Power Rating 10 Watts 
Impedance 50 Ohms 5% (75 ohm available on request) 
, 'Insertion Loss Less than 1db below 1GHz 
(Max) Less than 2db below GHz 

Frequency Ranges Model Frequency Ranges Model 
9.5 to 18 MHZ A . 50.0 to 210 MHz D 

15.0 to 30 MHz B 100.0 to 350 MHZ E 
30.0 to 60 MHZ C 250.0 to 850 MHZ G 

"" .. 
InsertIon loss specIfIcatIOns assume use WIthin the desIgnated frequency 
ranges for each model. 

FEATURES 
• Highpass, Lowpass, Bandpass and Band Reject 
• Standard Or Custom Versions. 1.0 MHZ to 1.0 GHz. 
• Power Ratings to 1 .0 KW 
• Manufactured to Mil Stds. 

EAGLE HLC-700 series LC filters are compact, high performance filters. Careful 
design, the use of silver plated inductors and porcelain capacitors, and modern pro
duction techniques yields sharp cutoff with low passband insertion loss. These filters 
are constructed to be tough, both electrically and mechanically. Cases are heavy 
gauge nickel plated brass. Connectors and other hardware are also brass or stainless 
steel. This type of construction leads to filters that are both ESO and EM P resistant. The 
solder sealed case keeps out foreign materials while insuring the RF integrity of the 
package. HLC-700 filters are suitable for direct to antenna connection for receiver 
inputs or medium power transmitter outputs. Connectors of various types are available 
for easy interconnection to your system. The following table lists some of the filters 
available in this family: 

LOWPASS AND HIGHPASS FILTER SPECIFICATIONS 
Model No. I Cutoff 

Freq MHz 
Passband I Attenuation Curve I Power I Case I Max 

Ripple I Loss Db I - 20 I - 40 I - 60 I Pass I Stop I Size Freq 
Lowpass Filters: 

HLC-701L 11-30 <03 I <0.5 
111511 20 11 351100 I 25 

I 
C 

1 1O 'FC HLC-702L 30-150 <0.4 <0.6 115 1 20 1 40 250 50 C S"Fc 
HLC-703L 150-1000 <0.4 <0.7 115 1.20 140 250 50 C 3'Fc 
Highpass Filters: 

HLC-701H 11-30 <0.3 I <0.5 I 0.9 I O.S I 0.65 1 100 I 25 

I 
C 

I 
500 I H LC-702H 30-200 <0.5 <1.0 0.91 O.S 0.66 250 50 C 5'Fc 

H LC-703H 200-500 <0.7 <1.0 0.91 O.S 0.66 250 50 C 3'Fc 

BANDPASS FILTER SPECIFICATIONS 
Model Center Insertion Bandwidth Power Case Max 

Number Frequency Loss Percent Pass Stop Size Freq 
-3dBl-20dBI-40dB -60dB 

HLC-701 BXXX·5 1-30 MHz <2.0 dB 5 

I 

7 

I 
10 14 25 5 C 150 

HLC· 702BXXX·5 30-300 <2.0 dB 5 7 10 14 25 5 A 600 
HLC-713BXXX-5 300-600 <3.0 dB 5 7 11 50 10 A 2000 

'Not specified 

CASE SIZES 

A 2" Wide x 2" Long x 1.58" High 
B. 3" Wide x 6" Long x 2.5" High 

Length dimensions do not 
include the connectors 

C. 2.6" Wide x 4".Long x 1.75" High 

~.Ii.F 
P.O. Box 911 • Fallbrook, CA 92028 • (619) 728-6000 

For manufacturers' sales offices, see yellow pages A'1647 
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EICHHOFF 

PC Series-

• PC Board Mountable 
• Hermetically Sealed in Polyester Resin 
• Other insertion loss versions and pin 

arrangements available 

PE Series - Power Entry Filter 

• Faston or solder connections 
• Hermetically Sealed in Polyester-Resin 
• Other connections, insertion loss 

versions, and case sizes available 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

Eichhoff offers you advanced technology 
and custom capability in EMI/RFI 
power line filters. 

Specifications 

Rated current Part Number Case Size 
Need Nee<! 

toVDE Need L W H 
2 PC-F 12.010 1.32 1.14 1.06 
4 PC-F 12.011 1.32 1.14 1.06 
6 PC-F 12.012 1.79 1.52 1.18 
1.6 PC-F 12.40111 2 .79 .87 
2 PC F12.401l9 2 .79 .87 
2.5 PC F12.401l3 2 .79 .87 
4 PC F 12.401110 2 .79 .87 

Electrical Schematic 

~ ... --..... v..A.A.J--1T""--I,..--.. • ~ 

'~ ~ PI 0 

Specifications 

Rated current Part Number Case Size 
toVDE L 

1 PE-F 12124 2.20 
2 PE-F 12129 2.20 
4 PE-F 12135 2.20 
6 PE-F 12137 2.20 

Electrical Schematic 

~ · I v..A.A.J 1 

'+ I~ P 

w 
1.12 
1.12 
1.12 
1.12 

IL 
o 
A 
D 

H 
.85 
.85 
.85 
.85 

70 

60 

so 
dB 

40 

30 

20 

10 

o 

70 

60 

50 

dB 

40 

30 

20 

10 

o 

Insertion Loss 
Common Mode 

I~r-... 
/ 

/ 

/'\ 

./ 
\ 

\ 

0.1 0.20.30.5 1 2 3 5 10 2030 
--..... __ MHz 

Insertion Loss 
Common Mode 

/~ -"1'"'-

V 
1/ 

...... ~ 

0.1 0.2 0.3 O.S 1 2 3 5 10 20 30 
--__ MHz 

PF Series - Power Entry Filter With 1 or 2 Fuses 

• Faston or solder connections 
• Hermetically Sealed in POlyester-Resin 
• Other connections, insertion loss 

versions, and case sizes available 

A'1648 

Specifications 

Rated current Part Number Case Size 
toVDE L w H 

1 PF-F 23021 2.0 1.14 1.30 
2 PF-F 23022 2.0 1.14 1.30 
3 PF-F 23023 2.0 1.14 1.30 
4 PF-F 23024 2.0 1.14 1.30 
6 PF-F23026 2.0 1.14 1.30 

Electrical Schematic 

L 
I 
N 
E 

?---....---oO L 

Eichhoff Electronics, Inc. 
205 Hallene Road 

o 
A 
D 

dB 

70 

60 

50 

10 

o 

Insertion Loss 
Common Mode 

'" J 
V 

./ 

h 
1'"'-1-V 

\ 

0.1 0.2 0.3 0.5 1 2 3 5 10 20 30 
--.... __ . MHz 

(401) 738-1440 

Warwick, RI 02886 
Fax (401) 738-7154 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' s.ales offices, see yellow pages EEM 1988 
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EICHHOFF 
FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

The leading European manufacturer since 1948. 
Pioneer in EMI/RFI suppression. 
Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

2700 

PS Series - Power Entry Filter with Fuse Holder and 1 or 2 Pole Power Switch 

• General Purpose, High Performance and 
Premium Performance Versions Available 

• Faston connection 
• Hermetically Sealed in Polyester Resin 
• Other insertion loss versions and case 

sizes available 

Specifications 

Rated current Part Number 
to VOE (A) 

1 PS-F44001 
2 PS-F44002 

PS-F44003 
4 PS-F44004 
6 PS-F44006 

Electrical Schematic 

Case Size 
L W 

3.62 1.14 
3.62 1.14 
3.62 1.14 
3.62 1.14 
3.62 1.14 

H 100 

2.38 
2.38 
2.38 80 

2.38 
2.38 dB 

60 

I ~ 
20 

o 

Insertion Loss 
Common Mode 

l/ r-. 
/ 

.1, .2 .3 .5 

,./ 1 
\ 
1\ 

2 3 5 10 2030 
--.... __ MHz 

PM Series - Modular Power Entry Filter with Power Switch, Fuse Holder, Voltage Selector (optional) 

• General Purpose and High Performance 
versions available. 

• Faston and solder connections 
• Hermetically Sealed in Polyester Resin 
• Other connections, insertion loss 

versions, and case sizes available 

EEM 1988 

Specifications 

Rated current Part Number 
toVOE (A) 

1 PM-F 46 .. 1 
2 PM-F 46 .. 2 
3 PM-F 46 .. 3 
4 PM-F46 .4 
6 PM-F46. 6 

10 PM-F46 .. 0 

Electrical Schematic 

Eichhoff Electronics, Inc. 
205 Hallene Road 
Warwick, RI 02886 
Fax (401) 738-7154 

Case Size 

Insertion Loss 
Common Mode 

L W 
2.16 1.12 
2.16 1.12 
2.16 1.12 
2.16 1.12 
2.16 1.12 
2.16 1.12 

H 100 
2.12 
2.12 
2.12 80 
2.12 
2.12 
2.12 dB 

- -n 
./ ~ " 

20 

o 
.1 .2.3.5 2 3 5 10 20 30 

--...... - MHz 

(401) 738-1440 

Technical Data Subject to change without notice 
Printed in U.S.A. 

For manufacturers' sales offices, see yellow pages A·1649 
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EICHHOFF Eichhoff offers you advanced technology 
and custom capability in EMI/RFI 
power line filters. 

EM Series - Filter for UL 544 Electro Medical Equipment 

• General Purpose and High Performance 
versions with 1 or 2 fuses. 

• Other insertion loss versions and case 
designs available 

• Faston or solder connections 
• Hermetically Sealed in Polyester-Resin 

SL Series - Power Line Filter 

• Compact design 
• For usage in small space constraints 
• Customized filters available 
• Termination options: Leads, fast-on 

connectors, or combinations thereof 
• Polyester resin sealed 

GP Series - General Purpose 

• Faston, Solder, Lead Connection 
• Other connections, insertion loss versions 

and case sizes available. Filters also 
available for 20A and above_ 

• Hermetically Sealed in Polyester-Resin 

Specifications 

Rated current Part Number Case Size 
toVDE(A) L W H 

1 EM-F23041 1.70 1.42 1.30 
2 EM-F23042 1.70 1.42 1.30 
3 EM-F23043 1.70 1.42 1.30 
4 EM-F23044 1.70 1.42 1.30 
6. EM-F23046 1.70 1.42 1.30 

Electrical Schematic 

L ~--LA~J---r------oL 

N~!_·------~~-· --I~-----o~, 
G~ ~G 

Specifications 

Rated current Part Number Case Size 
loVDE(A) L W H 

lA SL-F 11.226 .59 1.14 3.5 

2A SL-F 11.180 

4A SL-F 11.180/50 
.59 1.19 3.5 

Electrical Schematic 

L~--~~~~--r---~uu~~-,---4L 

~"* C ~ 

Specifications 

Rated current Part Number Case Size 
to VDE (A) L W H 

1 GP-F33.051 2.05 1.81 .9 
2 GP-F33.052 2.05 1.81 .9 
4 GP-F 33.054 2.05 1.81 .9 
6 GP-F33.056 2.05 1.81 .9 

10 GP-F33.060 2.05 2.05 1.18 
16 GP-F33.066 2.09 2.52 1.54 

Electrical Schematic 

Eichhoff Electronics, Inc. 
205 Hallene Road 

70 

60 

50 

dB 

Insertion Loss 
Common Mode 

I 

1 
40 

30 

20 

/ 
./ 

V I- .......... 
I\.. 

1\ 
" 10 

i'o.... 

100 

80 

dB 

t: 
20 

o 

100 

80 

dB I 60 

40 

20 

o 

I 

o I 
0.1 0.2 0.3 0.5 1 2 3 5 10 20 30 

---__ MHz 

Insertion Loss 
Common Mode 

J\ 
l/ I'. 

I 
~ 

", 

f\ 
~ 

.1 .2.3.5 2 3 5 10 20 30 

---t __ MHz 

Insertion Loss 
Common Mode 

V 
/r 

V 

'" 

~ 

I' 
'I'" \ 

.1 .2.3.5 2 3 5 10 20 30 

----...... _ MHz 

(401) 738-1440 

Warwick, RI 02886 
Fax (401) 738-7154 

Technical Data Subject to change without notice 
Printed in U.S.A. 

A·1650 For manufacturers' sales offices, see yellow pages EEM 1988 
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EICHHOFF 
FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

The leading European manufacturer since 1948. 
Pioneer in EMI/RFI suppression. 
Resin sealed, high performance, high reliability power line filters. 
Precise performance within product specifications. 
Complete engineering capability for application assistance. 

2700 

SP Series - For Equipment Using Switching Power Supplies, SCR and T2L Circuits 

• Faston, Solder, Lead Connection 
• Other insertion loss versions and case 

sizes available 
• Hermetically Sealed in Polyester Resin 

Specifications 

Rated current Part Number 
toVDE 

1 SP F33.151 
2 SP F 33.152 
4 SP F33.154 
6 SP-F33.156 

10 SP F 33.160 
16 SP F 33.166 

Electrical Schematic 

Case Size 
L w H 

1.77 2.05 1.18 
1.77 2.05 1.18 
2.09 2.52 1.18 
2.09 2.52 1.18 
2.09 2.52 1.54 
3.35 3.90 1.54 

100 

80 

dB 60 

I '" 
20 

Insertion Loss 
Common Mode 

/ 

V 
II 

j 

/ 
I 

~ 
........... t-.., 

l"-

.1 .2.3 .5 2 3 5 10 20 30 

----- MHz 

CH Line - EMI/RFI Suppression Toroid Choke 

Specifications 

Rated current Rated Part Case 8ize Rated current Rated Part Case Size 
to voe (A) Inductance (mH) Number L W H to voe (A) Induclance (mH) Number L W H 

.5 2x30 CH BV 20621/15 1.02 .71 1.12 2.0 2x6.8 CH-BV 20614/2 1.22 .71 1.38 
1.0 2x12 CH BV 2061711 1.02 .71 1.12 2.5 2x5.6 CH BV 20613/25 1.22 .71 1.38 
1.2 2xl0 CH BV 20616113 1.02 .71 1.12 4.0 2x4.7 CH-BV 20612/4 1.22 .71 1.38 
1.6 2x8.2 CH BV 20615/16 1.02 .71 1.12 6.0 2xl CH BV 2060416 1.22 .71 1.38 

• PCB mountable 
• Hermetically sealed with Polyester resin 
• Other versions available 

MKT Series - EMI/RFI Film Capacitor, Class X2, 250VAC. 

• All materials flame retardant, UL94 v-a 
• Different connections available 
• Hermetically Sealed in Polyester·Resin 

EEM 1988 

Specifications 

CapaCitance W H L 
Part Number 
PCB Version 

0.010~F .197 .433 .709 KMT 254/954-3101011 
0.015~F .197 .433 .709 KMT 254/954 315/011 
O.022~F .197 .433 .709 KMT 254/954 3221011 
0.033~F .197 .433 .709 KMT 254/954 333/011 
0.047~F .236 .472 .709 KMT 254/954-347/011 
0.068~F .295 .531 .709 KMT 254/954-368/011 
O.I~F .335 .551 .709 KMT 254/954-410/011 
0.15~F .275 .591 1.02 KMT 254/755-415/011 
O.22~F .394 .709 1.02 KMT 254/755-422/011 
0.33~F .433 .787 122 KMT 2541756-4331011 
0.47~F .472 .787 1.22 KMT 254/756-447/011 

Eichhoff Electronics, Inc. 
205 Hallene Road 

100 

80 

dB 

60 

40 

a 
20 

o 

Insertion Loss 

,-- -n :---
T 

I 
, 

f--- - f--

I 
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~ 

f--
,0'.<. ~11 f-- ,he' "'~ ~'< I-LWf' ~ ~ o~~~~~:"'~ ~ 
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FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

MAN UFACTU RERS OFIACTIVE AND PASSIVE FIL TERS- DC TO 500MHz. 
LOWPASS, HIGHPASS, BANDPASS, BANDRE/ECT CUSTOM ORSTANDARD DESIGNS. 

FILTER TYPES 
• Elliptic 

• Tschebyscheff 

• Butterworth 

• Bessel 

• Gaussian 

• Legendre 

• Inverted Chebychev 

• Audio Frequency 

• Equalizers 

• Harmonic 

'IF 
• Video 

• Telemetering 

• Tone, Telegraph 

• Constant group delay 

• Wideband Band Pass 

• Phase matched 

• Attenuation matched 

Components manufactured to rigid MIL-STD specifications with 
operating temperature range from -55°C to + 125°C. 

CUSTOM BUILT FILTERS 
PROMPT DELIVERY 

The filters listed here are some of the typical units we build. 
We can design filters to your exact specifications. Call for 
more information. 
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2700 

LC LOW PASS SERIES LC HIGH PASS SERIES 
SERIES MAX. CASE SERIES MAX. CASE 
TYPE STOPBAND DIMENSIONS TYPE STOPBAND DIMENSIONS . 

co 
::£ 
'" '" 0 ..... 

LP3 >45dB @ 4.1 Fe & above lxl x.6" 

LP5 >60dB @ 2 Fe & above 1.25xl.25x.6" 

LP7 >60dB @ 1.35 Fe & above 1.5xl.5x.6" 

LP9 >60dB @ 1.15 Fe & above 2xl.75x.6" 
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>45dB @ .24 Fe & below 

>60dB @ .5 Fe & below 

>60dB @ .74 Fe & below 

>60dB @ .87 Fe & below 

.25 

HP3 

XFc 

.50 

1 xl x.6" 

1.2Sxl.25x.6" 

1.Sxl.5x.6" 

2xl.75x.6" 

.71 

LC NARROW BANDPASS SERIES LC WIDEBAND BANDPASS SERIES 
SERIES PERCENT PASSBAND STOPBAND SERIES PERCENT PASSBAND STOPBAND 
TYPE . BANDWIDTH (3d B) 3dB. MAX@ >60dB.@ TYPE BANDWIDTH (3dB) 3dB.MAX@ >60dB.@ 
NB-2 ±2 .98 Fo & 1.02 Fo .85 Fo & below WB-2S 25 .87 Fo & 1.14 Fo .58 Fo & below 

1.17 Fo & above 1.70 Fb & above 

NB-3 ±3 .97 Fo & 1.03 Fo .80 Fo & below WB-SO 50 .78 Fo & 1.28 Fo .38 Fo & below 
1.25 Fo & above 2.60 Fo & above 

NB-4 ±4 .96 Fo & 1.04 Fo .74 Fo & below WB-l00 100 .62Fo & 1.62 Fo .21 Fo & below 
1.35 Fo & above 4.65 Fo & above 

CASE DIMENSIONS; 2"xl.75"x.6" MAX 

ELECTRONIC PRECISION COMPONENTS CORPORATION 
11 W.SANDFORD BLVD .• MOUNT VERNON, N.Y. 10550 • TELEPHONE; (914) 664-2333 

A-1652 For manufacturers' sales offices, see yellow pages EEM 1988 



Covering a range of DC to 500 Mhz, ESC designs and manufactures a wide variety of LC filters for commercial and 
military high reliability applications. Starting with computer aided design through final test on ESC's computer controlled 
Network Analyzer, ESC's long history of quality and experience assures maximum component efficiency and reliability. 
ESC has established controlled manufacturing facilities with certified operators to produce components to all levels of 
reliability from missile applications to space probe environments. Conformance to MIL-F-18327 is normal and to MIL-Q-
9858A as required. 
OUAL-IN-LINE l14PINj LC FILTERS-MINIATURE 

Size: .76L X .28H, From 1 Khz to 10 Mhz. FILTER TYPES 
• Series DIFL20 - Low Pass, 20db Stopband at 1.4f 
.Series DIFL39 - Low Pass, 39db Stopband at 2.5f~ • LOW PASS' HIGH PASS' BAND PASS 

• BAND REJECT· CONSTANT DELAY 
• Series DI FLP - Linear Phase, 30db at 5. Ofc • HIGH ATIENUATION • LINEAR PHASE 

• Series DI FH20 - High Pass, 20db at .715fc 
• PHASE & AMPLITUDE MATCHED 
• DELAY & AMPLITUDE MATCHED 

• Series DI FH39 - High Pass, 39db at .4fc 

FLATPACK LC FILTER SERIES-2 Khz TO 50 Khz ., 

• BUTIERWORTH • CHEBYSCHEV • BESSEL 
• CAUER (ELLIPTICAL) • GAUSSIAN AND OTHERS; 
• AUDIO' VIDEO' RF • MINIATURE ... 

Epoxy molded for P.C. Board mounting, maximum height . 
of .350 and volume of .35 to .55 cubic inches. ~ INDUSTRIAL APPLICATIONS 

• Series FL - Low Pass, 13Odb/octave roll-off ~ • DATA MODEM' SONOBUOY' ASW 
• COMMUNICATIONS' MEDICAL 

• Series MFL - Low Pass, 10Odb/octave roll-off • MILITARY. TELEPHONE INDUSTRY 
• Series MFH - High Pass, 10Odb/octave roll-off ~ • HIGH REL' TO MIL-F-18327 

• Series CF - 15% Bond Pass 
• Series D F - 20'10 Band Pass 
• Series LF - 60'/0 Bond Pass 

HF-HFL-HIGH FREGUENCYFILTER SERIES-
50 Mhz TO 500 Mhz 

Hermetically sealed, metal enclosures, Military 
environment. Size: 2.5 X 1.0 X .30 for HFL-B 
series and HF Series. Only 2.1 X .65 X .30 for 
HFL-D Series. 

• Series HFL-D - Low Pass, 60db Stopband at 1.4fc 
• Series HFL-B - Low Pass, 60db Stopband at 1.2fc 
• Series HF - Band Pass, Bandwidths 2% to 7.5%, 

60db stopbands. 

WRITE OR 
CALL TOLL FREE 
1-BOO-631-0B53 

(EXCEPT N.J.) .. 

FOR CATALOG! ., 

ESC offers a hybrid/thick film packaging capabi·lity as a service that you can employ in repackaging your discrete components 
into one single configuration. Our standard techniques used are as follows: 
1. All components are mounted to a ceramic substrate. 
2. Capacitors, when applicable, are COG (NPO) ceramic chip types with tolerance range from ± 1% to ± 10'10. 
3. Resistors are thick film and screened on the ceramic substrate and laser trimmed to ± 1% tolerance. 
4. Inductors are custom designed for economy size and reliability and are wound on low permeability powdered iron magnetic 

cores exhibiting temperature coefficients of 100 ppm/"C. Inductance tolerances available are from ± 1% ta ± 10'10. 
This service is not limited to simple L/R/C networks but also more complicated assemblies such as l/C filters, both unbalanced 
and balanced configurations. 
ESC complies to Mll-I-45200 and if required con perform burn-in temperature cycling and other screening tests when required. 

THE NUMEROUS AOVANTAGES TO THIS SERVICE ARE: 

.1. Reduction in PC board real-estate. .5. Component values are not restricted to standard 

.2. Reduced assembly time. values but are available in an infinite range • 
• 3. Reduction in inventory parts count. .6. All final products are 100'% functionally tested • 
• 4. Use higher level of quality components. .7. Low overall cost over discrete components. 

SHOWN BELOW IS A TYPICAL CONVERSION ACHIEVEMENT: 
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WIRE -WRITE DR CALL TOLL FREE 1-800-631-0853 (EXCEPT N.J.) FOR ESC'S NEW DELAY LINE CATALOG! 

NOTeeNew! 

FAX NO. 201-947-0406 

For manufacturers' sales offices, see yellOW pages 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

EMI FILTERS 

FDK has developed a line of 
EMI filters based on our long 
'experience in ferrite and 
switching power supply 
technology development and 
manufacturing. 
To effectively control noise 
emission problems, pro
ducts for a wide variety of 
applications are available. 
All products are UL-recog
nized. 

Shapes and dimensions 

CD 

2-3.2~ 

® 

Standard products 

® 

FDK FDK AMERICA. INC. 

Fuji Eleclrallical Co.,Ud. 
Tokyo, Japan 

17326 Edwards Road, A-130, Cerritos, California 
90701, U. S.A. 
Phone 213-404-1770 Telex 18-1998(FEC CALIF LA) 
Fax. 213-404-2850 

(Line-G) 

2600Voc 
(Line-G) 

For European 3-phase 
Conformity with IEC 380 
For large power use 

® 

® ® 

@ 

Unit= mm 
® 
2-3.241 

All specifications are subject to change without notice. 

FDK AMERICA, INC. EAST REGION OFFICE 

333 Sylvan Avenue, Third Floor, Englewood Cliffs, 
New Jersey 07632, U.S.A. 
Phone 201-567-1900 
Fax. 201-567-2181 

A·1654 For manufacturers' sales offices, see yellow pages EEM 1988 
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EEM 1988 

FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

EMI FILTERS 

@ Unit= mm 
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All specifications are subject to change without notice, 

FDK AMERICA, INC. 
17326 Edwards Road, A-130, Cerritos, California 
90701, U,SA 
Phone 213-404-1770 Telex 18-1998(FEC CALIF LA) 
Fax. 213-404-2850 

FDK AMERICA, INC. EAST REGION OFFICE 

333 Sylvan Avenue, Third Floor, Englewood Cliffs, 
New Jersey 07632, U.S ,A. 
Phone 201-567-1900 
Fax, 201-567-2181 

For manufacturers' sales offices, see yellow pages A'1655 



2700 

HIGH-PERFORMANCE 
EMI FILTERS 

Industry's Widest Selection of 
Standard Power Line EMI Filters for 
single and 3Q> applications. 

Custom AC and DC Power Line 
Filters from 2 to 200 Amps. 

Applications Oriented to solve 
emission problems in Switch Mode 
Power Supplies, Motor Controllers, 
Medical Equipment, etc. 

2624 S. Rousselle St. 0 Santa Ana, CA 92707 0 FAX 714 545 4607 0 714 545 7003 

2700 

_____ TI_,_FI_LT_E_R_S _____ ) 

LE SERIES 
LOW LEAKAGE 1T FILTER 

Economical and compact 11 section filters 
with a balanced combination 01 differential 
(UL) and a common mode (UG) pertormance 
in a low leakage current design, 

LE Series filters are available with the 
"8" circuit option to increase common 
mode performance. 

LF SERIES 
HIGH PERFORMANCE 1T FILTER 

Enhanced differential (UL) and common 
mode (UG) insertion loss n filters lor FCC 
and VDE applications using switch mode 

. power-conversion. 
LF Series lilters are available with the "8" 

circuil option to inhance common mode 
insertion loss 

LX SERIES 
PREMIUM PERFORMANCE 
1T FILTER 

Extended low Irequency perlormance n 
lillers lor VDE 087118 applications using 
switch mode power conversion, 

LX S€ries fi~ers provide extra insertion loss 
at 10KHz to 50KHz and are available with 
the "8" circuit option to increase common 
mode performance. 

Part No. Current case 
LE5 5A 7/8x1·3/4x3·1116 
LE10 lOA 1·1/8xl·3/4x3·1116 
LE15 15A 1-1/2x2x3·11/16 
LE20 20A 1·3/4x2·1I8x3·15/16 
LE30 30A 2x2·7/8x4·1/4 
lE40 40A 1·1/2x4·1/8x5·1116 
LE100 100A 3x5·1/2x8·112 

Rated VoHage: 250VAC, 50160Hz 
Insertion Loss: (50 ohms. tYPical) 

Leakage 
O.3mA 
0.3mA 
0.3mA 
O.3mA 
D.'SmA 
0.45mA 
0.8mA 

.OSMHz .1SMHz .SOMHz 1.5MHz 5.0MHz 20MHz 

L/L 8db 12db 45db 65db 65db 60db 

LIG 10db 20db 32db 40db 45db 50db 

Part No. Current Case 
LF2 2A 718xl·314x3·1116 
LF3 3A 1-114x2x3·3/16 
LF7 7.6A 1·112x2x3·11116 
LF10 lOA 1·314x2·118x3·15116 
LF15 15A 2x2·718x4-114 
LF20 20A 1-112x4·118x5·1116 
LF40 40A 2·112x4·7I16x7·5116 

Rated Voltage: 250VAC. 50160Hz 
Insertion Loas: (50 ohms. typical) 

Leakage 
0.45mA 
0.45mA 
0.45mA 
O.45mA 
0.45mA 
O,8mA 
lAmA 

.05MHz .15MHz .50MHz 1.5MHz S.OMHz 20MHz 

UL 8db 33db 60db 60db 60db 60db 

UG 18db. 30db 42db 50db 50db 50db 

Part No. Current Case 
LX1 1.5A 1·112x2x3·3116 
LX3 3A 1-718x2x3·11116 
LX7 7.5A 2x2·718x4·114 
LX10 lOA 2x2-314x6·118 
LX15 15A 3x3x6·114 
LX20 20A 3x3x8·114 
LX30 30A 4x4x8·5/8 
LX45 45A 4·314x5x12·15116 

Rated VoHage: 250VAC. 50160Hz 
Insertion Loss: (50 ohms. typical) 

Leakage 
0.45mA 
O.45mA 
0.8mA 
O.8mA 
1.5mA 
1.5mA 
1.5mA 
1.5mA 

.OSMHz .15MHz .50MHz 1.5MHz 5.0MHz 20MHz 

UL 45db 65db 65db 65db 65db 60db 

L/G 30db 42db 50db 50db 50db 50db 

( MIL PERFORMANCE) 

A2T SERIES 
MIL STD 461 T FILTER 

High attenuation T section filters for use with 
switch mode power conversion circuits in MIL 
SID 461 and 462 test enVIronments 

A2T Series filters are available with the' 'A" 
circu! opion and 5Q.400Hz operating capacity 

D2L SERIES 
MIL STD 461 DC FILTER 

High attenuation dual L section filter for use 
with switch mode power conversion circuits 
in MIL STD 461 and 462 test enVIronments. 

D2L Series lilters lunction equally well with 
balanced or unbalanced load currents in 
chassis return or floating ground systems. 

Part No. Current Case 
A2T2 2.5A 2x2x5 
A2T5 5A 2·314x3x5·112 
A2T1D lOA 3x3x8·114 
A2T15 15A 4x4x8·518 

Rated VoHage: 250VAC. 501400Hz 
Insertion Loas: (50 ohms. typical) 

Leakage 
1.8mA 
1.8mA 
1.8mA 
2.4mA 

.02MHz .05MHz .15MHz 1.5Hz 5.0MHz 20MHz 

L/L 20db 40db 65db 65db 65db 60db 

LIG 20db 50db 65db 65db 65db 60db 

Part No. 
D2L5 
D2L10 
D2L20 

Current 
6A 
lOA 
20A 

Rated Voltege: 60 VDC 

Case 
1·314x 2·118x3·15116 

2x2x5 
2·314x3x5·112 

Insertion Loss: (50 ohms. typical) 
.02MHz .1SMHz .50MHz 1.5MHz 5.0MHz 20MHz 

LIG 22db 55db 60db 60db 60db 50db 

( APPLICATION GUIDE) 
FCC/B 

INPUT FCC/A VDE/A VDE/B MIL 461 

SE SF SX SW 

AC LE LF LX A2T 
3E 3F 3X 
3L 3L 3V 

DC DC DC D2L D2L 
Fel reserves the right to make specification changes without notice. Consult the factory for current information 

A~1656 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

C _____ T_F_I~_E_R_S ____ ) 

SE SERIES 
EFFICIENT T SECTION FILTER 

ClfCUlt option for enhanced common mode 
and high frequency performance 

SF SERIES 
HIGH PERFORMANCE T FILTER 

Enhanced differential (L!L) and common 
mode (UG) perforMance T section tllters tor 
VDE 0871/A applications uSing sWitch mode 
power conversion 

SF Series filters provide balanced perior 
mance with emphasIs on 150KHz and above 
The ''A'' cirCUit option IS available to Increase 
common mode periormance 

SX SERIES 
ENHANCED PERFORMANCE 
T FILTER 

SW SERIES 
WIDE BAND T FILTER 

Extended low and high 
mance T sectIOn filters for VDE 
Mil STD 461 type applications 

The SW Series filters provide extended Ire 
insertion loss 

maintaining 

Part No. 
SE3 
SEI 

SE1S 
SE20 
SE30 
SE4S 
SE60 

Current 
3A 

I.SA 
ISA 
20A 
30A 
4SA 
60A 

Case 

Rated Voltage: 2S0VAC. SOl60Hz 
Insertion Loss: (50 ohms, typical) 

leakage 
OBmA 
O.8mA 
O.8mA 
O.8mA 
lAmA 
14mA 
1.6mA 

.OSMHz .ISMHz .SOMHz tSMHz S.OMHz 20MHz 

III Idb ISdb SOdb 60db SSdb SOdb 

lIG Idb ISdb SOdb 6Sdb 6Sdb SSdb 

Part No. Current Case leakage 
SF3 3A 1114x2x3·3116 O.8mA 
SF7 ISA 11124x2x3·11116 O.8mA 
SFIO lOA 1314x2·118x31S116 08mA 
SF1S lSA 2x2-7/8x4-1f4 08mA 
SF20 20A 1112x 4·118xS1116 14mA 
SF30 30A 2·314x36112 14mA 
SF45 45A 2314x3x8·718 lAmA 
SF60 60A 4x4x9-1!4 1.6mA 

Rated Voltage: 250VAC SOl60Hz 
Insertion loss: (SO ohms, IYPlcal) 

.OSMHz .ISMHz .SOMHz I.SMHz 5.0MHz 20MHz 

III ISdb 4Sdb 60db 60db 

LlG 8db 4Sdb 6Sdb 65db 

Part No. Current Case 
SX3 3A 
SX7 75A 
SX1S 'SA 
SX20 20A 
SX30 30A 
SX4S 4SA 
SX60 60A 

Rated Voltage: 250VAC, 50160Hz 
Insertion loss: (50 ohms. Iyplcal) 

6Sdb 

6Sdb 

60db 

60db 

leakage 
O.8mA 
08mA 
14mA 
lAmA 
14mA 
l.8mA 
18mA 

.OSMHz .ISMHz .SOMHz 1.SMHz S.OMHz 20MHz 

III 30db 60db 6Sdb 6Sdb 65db SOdb 

lIG 20db 60db 6Sdb 65db 60db SSdb 

Part No. Current Case leakage 
SW3 3A. 2AmA 
SW5 SA 2AmA 
SWIO IDA 24mA 
SW20 20A 2AmA 
SW30 30A 24mA 

Rated Voltage: 2S0VAC SOl60Hz 
Insertion loss: (SO ohms, IYPlcal) 

.OSMHz .50MHz I.SMHz 5.OHz 50MHz O.tGHz 

III 50db 65db 6Sdb 65db 60db 50db 

lIG 35db 65db 6Sdb 65db 60db SOdb 

C ___ D_C_FI_LT_E_R_S __ ) 

DC SERIES 
HIGH PERFORMANCE 
DUAL TT FILTER 

Non-polar dual n section filter for ',nput and 
output filtering of switch mode power supplies 

DC Series filters function equally well with 
balanced or unbalanced load currents In 
chassis return or floating ground systems 

OF SERIES 
MULTIPLE OUTPUT DC FILTER 

Economical DC filter for multiple output 
switch mode power supplies 

DF Senes filters are available In 4 and 6 cir
cuit configurations and can be used to Isolate 
any nOIsy power bus from senSitive circuitry 

Part No. 
DC3 
DC) 
DCIS 
DC20 
DC30 
DC60 
DCIOO 

Current 
3A 

7.5A 
lSA 
20A 
30A 
60A 
IOOA 

Rated Voltage: 60VDC 

Case 
1118xl·314x31116 

1-i/4x2x3-3/16 
1112x2x311116 

1-3/4x2-118x3-15/16 
2xU18x4·114 
2·314x3x6·112 

4x4x9114 

Insertion loss: (50 ohms. IYPlcal) 
.OSMHz .tSMHz .SOMHz 1.SMHz S.OMHz 20MHz 

lIG 40db 60db 60db 60db 60db S5db 

Part No. 
DFID4 
DF106 

Current 
4x10A 
6xl0A 

Rated Voltage: 60VDC 

Ca .. 
H14x2·314x31116 
HI2x3·1116x3·S116 

Insertion loss: (50 ohms. IYPlcal) 
.OSMHz .tSMHz .SOMHz 1.SMHz S.OMHz 20MHz 

III 3db lSdb 3Sdb 45db 50db SOdb 

lIG 15db 2Sdb 35db SOdb SOdb SOdb 

C ___ 3_0_FI_~_E_R_S __ ) 
3E SERIES 
EFFICIENT 30 T FILTER 

Economical and compact 30 T section 
filters with balanced difterential (Ul) and com
mon mode (UG) periormance for FCC appli 
cations uSing SWitch mode power conversion 

The 3E Series filters are available in Wye or 
Delta configurations and with the' 'A Circuit 
option for enhanced common mode and high 
frequency performance 

3F SERIES 
HIGH PERFORMANCE 
30 T FILTER 

Enhanced differential (Ull and common 
mode (ltG) performance 3 0 T section filters 
tor VDE 0871/A uSing switch 
mode power 

3F Sefles 30 filters provide balanced per
formance with emphaSIS on 150KHz and 
above, Wye or Delta configurations are avail
able as IS the 'A" circuit option for enhanGPrl 
common mode penormance 

3X SERIES 
PREMIUM PERFORMANCE 
30 T FILTER 

3X Series filters provide up to 15db greater 
attenuation at 150 kHz and are available in 
Wye or Delta configurations The "A" CIrCUit 
option for enhanced common mode and high 
frequency response IS also available 

3L SERIES 
30 TT FILTER 

3V SERIES 
PREMIUM PERFORMANCE 
30 TT FILTER 

Extended low frequency performance for 
VDE 0871/8 type applications powering switch 
mode power supplies, 3V Series filters provide 
extra Insertion loss in the 10kHz to 50kHz band 
and are available In the' '8" CIrcuit option for 
increase common mode performance 

Part No. Current Case 
3E1S IS AIPH 3x36112 
3E20 20A/PH 4x4x6·S18 
3E30 30AIPH 4x4x6·S18 
3E4S 4SAIPH 4x4x8·S18 
3E60 60AIPH 4.]14x5xlD 
3E80 80AIPH 4314x6·112x12 
3El00 IDOAIPH 014x6·112x14 

Rated Voltage: 2S01440VAC SOl60Hz 
Insertion Loss: (50 ohms, typical) 

leakage 
1.2mA 
12mA 
lAmA 
1.6mA 
1.6mA 
2AmA 
2AmA 

.OSMHz .tSMHz .SOMHz tsMHz S.OMHz 20MHz 

LIN 12db 22db 50db 5Sdb SOdb 50db 

LlG 3db 25db 55db 60db 50db 50db 

Part No. Current Case 
3F7 7A/PH 3x3x6·114 
3FIS 15AIPH 4x4x8·S18 
3F30 30AIPH 014x5xlO 
3F4S 4SAIPH 4-3!4x5xi3 
3F60 60AIPH 014x6112xl4 
3F80 80AIPH 4314x6112x14 
3FI00 100AIPH S·314x)'112xl)'112 

Rated Voltage: 2S01440VAG SOl60Hz 
Insertion loss: (SO ohms. Iyplcal) 

leakage 
O.8mA 
08mA 
lAmA 
lAmA 
1.6mA 
2.4mA 
2AmA 

.05MHz .1SMHz .SOMHz I.SMHz S.OMHz 20MHz 

LIN ISdb 50db 60db 60db 60db S5db 

LlG lOdb SOdb 65db 65db 65db 60db 

Part No. Current Case 
3X7 )AIPH 4x4x8·518 
3XI5 15AIPH 014xSxl3 
3X30 30AIPH 4-3/4x6-1J2x14 
3F40 40AIPH 4-3i4x6-1/2x14 

Rated Voltage: 2S01440VAG. SOl60Hz 
Insertion loss: (50 ohms. tYPical) 

leakage 
1.2mA 
12mA 
L6mA 
1.6mA 

.OSMHz .ISMHz .SOMHz 1.SMHz S.OMHz 20MHz 

LIN 30db 65db 65db 6Sdb 60db SSdb 

LIG 20db 60db 6Sdb 65db 60db 60db 

Part No. 
3L1S 
3130 

Current 
tSAIPH 
30AIPH 

Case 
2·114x4·114x) 
3xS·112x8·112 

Rated Voltage: 2S01440VAC, SOl60Hz 
Insertion loss: (50 ohms, typical) 

leakage 
08mA 
12mA 

.OSMHz .ISMHz .SOMHz l.SMHz S.OMHz 20MHz 

LIN 20db 35db 60db 60db 60db 55db 

LlG ISdb 30db 42db 60db 60db S5db 

Part No. 
3VI6 
3V24 

Current 
16A 
24A 

Case 
4x4x10-5/B 
014x5xl4 

Rated Voltage: 2S01440VAG SOl60Hz 
Insertion loss: (SO ohms, IYPlcal) 

1.8mA 
l.8mA 

.OSMHz .1SMHz .SOMHz I.SMHz S.OMHz 20MHz 

LIN 40db SSdb 60db 65db SOdb 55db 

LIG 22db 40db 50db 55db SSdb 4Sdb 

C __ CO_R_D_C_O_N_NE_C_T_ED __ ) 

CF SERIES 
FILTER/CONDITIONER 

Cord connected, high energy tilter motects 
and isolates electronic eqUipment from typical 
power fine transients which saturate the typical 
OEM level EMlllllers. NEMA type inpul plug 
and output receptacle Interlace 

Part No. Current Ca .. 
CFISI lSA 2·112x4·7116xS·)116 
CF201 20A 3·314x4xl1 

Rated Voltage: 125VAC, SOl60Hz 
Insertion loss: (SO ohms. tYPical) 

leakage 
ISmA 
1 SmA 

.02MHz .15MHz .SOMHz l.SMHz S,OMHz 20MHz 

Lll 20db SOdb 6Sdb 6Sdb 6Sdb SOdb 

LlG 18db 40db SSdb SSdb SOdb 45db 

Fel reserves the right to make specification changes Without nOlice Consult the factory for current information 

FILTER 
CONCEPTS 

2624 S Rousselle St Santa Ana, CA 92707 c FAX 714 545 4607 7145457003 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1657 



HEARST ENGINEERING SOFTWARE . 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Mastet The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You cail add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ..• for engineering managers Developed by the publishers of EEM! 
Electronic Engineers Maste~ . EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program . 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227 -1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



standard to Since '\946 

Powerline® Filters for high power installations, shielded 
rooms, communication centers, security areas. Currents 
from 5 to 2,000 Amperes. 

FiI- Tel\» Filters for secure communication lines, telephone 
lines and signal lines in Red/Black and Tempest Installations. 

Sub-Miniature Filters for your miniaturized electronic 
eqUipment, FILTRON manufactures a complete line of 
microminiature RF filters. 

Secure Communications 
Telephone and 
Signal Line Filters 
For secure communications, signal 
line and telephone filters must be 
assembled in a shielded, ferrous
metal cabinet with a common RF-tight 
terminal compartment. Filtron is a major 
supplier of such equipment and has 
delivered filter assemblies, completely 
wired for up to 1,000 circuits, to 
major communications companies and 
various commercial and military installa
tions. Any combination of signal line 
and 1elephone filters can be supplied, 
completely pre-wired to customer's 
standard terminal strips and enclosed 
in an RF-tight cabinet. 
Call Filtron for a FiI-Tel® Telephone & 
Signal Line Filter catalog. 

Custom Filters over 30,000 designs available in a wide 
variety of voltage and current ratings, mounting and 
terminal configurations - or custom engineered to meet 
specific customer requirements. 

Filtered Circuit Breaker Panel Boards for secure 
communication installations. 

Testing and Consultation Services for customized products 
and systems to meet such requirements as Red/Black, 
Tempest, EMP, EMC, EMI, FCC, etc. 

148 Sweet HoI/ow Road 
Old Bethpage, NY 11804 
(516) 752-1144 

For manufacturers' sales offices, see yellow pages 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

Multi-Channel Filter 
For 

Data Acquisition Systems 

The Model 9016 Multi-channel Program
mable Filter from Frequency Devices 
allows you to amplify signals, adapt noise 
bandwidth, and reject out 
of band frequencies 
prior to recording or digi
tizing with unparalleled 
ease for use and growth 
potential. 
Expandable-Up to 16 single
ended or differential channels 
Configurable-Choice of filter transfer 
functions • .Butterworth • Bessell 

• elliptic. linear phase 
Agile-Independently set frequency from 
0.1 Hz to 102.4 kHz with 3 digit resolution 
Adaptable-Pre- and post filter gain, input 
mode or function bypass for each channel 
up to 40dB 

Versatile-Lowpass Highpass and Band
pass Capability 
Efficient-Non-volatile memory stores up to 

eight set ups per channel 
Menu Driven-80 char
acter display for front 
panel operation, chan
nel status, HELP 

messages 
Programmable-Full remote control 

via standard PC printer (parallel) interface, 
or GPIB IEEE-488 option 
CaU us today for more 9016 information 
and start making your filtering tasks easy! 

FREQUEnCY 
DEVICES~ 

25 Locust Street· Haverhill, MA 01830 • 508~374-0761 

A·1660 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS EXCL. CRYSTAL & PIEza FILTERS 2700 

Digitally Programma e 
Linear Phase Filters for 

AID Prefiltering Applications 
complete with Internal Interface Latches 

848DOW Series combines constant delay 
of a Bessel filter with the sharp attenuation 
of a Butterworth filter. 
Features: 8 pole, 6 zero linear phase 
lowpass filters. Digitally 
programmable corner 
frequency. 8 bit (256:1) 
tuning ratio • Internally 
latched control lines to store 
frequency selection data 
• Linear phase response to 
minimize phase distortion 
• Sharp roll-off for anti-aliasing 
• Plug in, ready to use, fully fin
ished, filter module. Five frequency 
ranges to 51.2Hz • Internal solid state 
switches extend operational lifetime 
• Readily available. Sensibly priced 
Other Frequency Devices filter products 
include the following: The 900 series filter 
instrument. .. Front panel tunable. 

Resistive tunable lowpass, highpass 
and bandpass filters. The 9000 series 
digitally programmable multi-channel 
channel filter instrument. Fixed 

frequency lowpass, high pass and 
bandpass filters. Touch tone 
encoders and decoders, FSK, 

PCM and modem filters 
• Precision single-phase 
. and quadrature sinewave 
oscillators 
Our filters span the needs 
of most technologies, so 

call Frequency Devices first. 
Call today with your standard or 

special, limited quantity and OEM 
filter requirements. 

ta§iI FREQUEnC .... WmrII DEVICES ~ 
25 Locust Street· Haverhill, MA 01830 • 508-374-0761 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1661 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B'1098, C'1082, 0'1038 
ASCII Code ...................................... O·1073 
Batteries, Product Selection Guide ..... 0'1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·l 027 
Capacitors, Product Selection Guide .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A'119 3 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·137 4 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ A'1331 

Delay Lines, Product Selection 
Guide .......................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C'lll 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C'1643 

Filters, Product Selection Guide ........ A·1633 
IC Master. ..... ; ................................. A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0'1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B'1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B'll 04 
Logofinder & Trademark Directories .... C'9 01 
Microwave Components, Product 

Selection Guide ............................ A'l 761 

Military Qualified Products List.. ......... B'l 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B'1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0'1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0'2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B'1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary .................... , ............ B'1364 
Relays, Product Selection Guide ......... B'1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B'1238, 0'2176 
SI Units, Basic Guide To, 

........... A·1090, B'1050, C'1092, 001048 
Solenoids, Product Selection Guide .... B'1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ A'2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. B'18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. Ce 1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1 7 63 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

filters 

TEMPEST 
and 

MILITARY FILTERS 
designed to meet 

MIL-STD-461B 
MIL-F-15733 
MIL-STD-220A 

270Q 

Military and tempest filters require frequency 
spectrum performance from as low as 500 Hz to as 
high as 1 GHz or higher. The requirements vary 
with the application. JMK will use the latest tech
niques to provide maximum performance in the 

specified size. Our engineering department is ready 
to help solve your interference problem and to 
help package the solution to meet the environ
mental constraints. 

JMK INC •• 15 CALDWELL DRIVE. AMHERST. NH 03031 • (603) 886-4100 • FAX (603) 886-4115 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1663 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

3 PHASE FILTERS 
30 AMP TO 80 AMP 

2700 

filters OTHER CONFIGURATIONS AVAILABLE 

KK-332, 30 AMP, WYE 
/ 

if, if, 
/ 

L------7 .(..------7 

if, / 

"-------,. 4.------7 

if, 1: 
ih if, Sl .. 

,l. _______ "-------

m E 
KK-0716, 20 & 30 AMP, DELTA 

Hnt~ji!: 
m m 
~ m~------~ 

KK-0717, 20 & 30 AMP, DELTA 

:!BP~t 1 !~t 1;: 
m m' m 
~ m~-------

KK-0718, 20 & 30 AMP, WYE 

~5.00___l 

8-32 UNC X ¥2:" STUD 
8' Pl 

,------------------, 

TERMINAL SCREWS 
10-32 UNF X 718" MAX. 

8 Pl 
8-32 UNC X ¥2:" LG. STUD 

" p}, 

8-32 UNC X lh" 

!,t ,@l'@) 
~ J~T!JJl.81. '~." .. ' 

~ . -J @~ 
~ nh7 

KK-0719, 20 & 30 AMP, WYE 

~ 
KK-0644, 80 AMP, WYE 

--------7 

if, 

I I , ----~O·- ---_=~:=-__:~ I 11-12.5.;O.cH I 
-~··--·-·7.50 ---I I-- 20'--1 

TERMINAL 
SCREWS 

10-32 UNF X q's" MAX. 
10 Pl 

I I "" _ ---9.50--· 
c-----10.50 .. 

TERMINAL 
SCREWS 

10-32 UNF X .7/8" MAX. 
10 Pl--

8~32 UNC X 112" STUD 
aPi 

Insertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 a a 

.05 3 9 

.10 10 15 

.15 16 19 

.25 25 23 

.50 40 29 
1.0 57 36 
5.0 60 50 

10.0 60 50 
30.0 60 50 

Insertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 a 1 

.05 2 11 

.10 12 17 

.15 20 20 

.25 32 25 

.50 49 31 
1.0 60 37 
5.0 60 50 

10.0 60 50 
30.0 60 50 

Insertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 0 3 

.05 1 14. 

.10 20 20 

.15 35 24 

.25 53 28 

.50 60 34 
1.0 60 40 
5.0 60 50 

10.0 60 50 
30.0 60 50 

Insertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 a 1 

.05 2 11 

.10 15 16 

.15 24 20 

.25 36 24 

.50 54 30 
1.0 60 36 
5.0 60 50 

10.0 60 50 
30.0 60 50 

I nsertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 a 1 

.05 8 11 

.10 25 16 

.15 40 20 

.25 58 24 

.50 60 30 
1.0 60 36 
5.0 60 50 

10.0 60 50 
30.0 60 50 

Insertion Loss Insertion Loss 
Freq. Common· Mode Diff. Mode 
MHz DB DB 

.01 a 5 

.05 3 17 

.10 13 23 

.15 24 27 

.25 38 31 

.50 57 37 
1.0 60 43 
5.0 60 50 

10.0 60 50 
30.0 60 50 

JMK INC .• 15 CALDWELL DRIVE. AMHERST, NH 03031 • (603) 886·410.0 • FAX (603) 886-4115 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

filters 
UL, eSA, VDE 

JMK has the filter just right for your power applica
tion. Whether it has to do with audio systems, lab 
test equipment, medical equipment, printers, power 
converters, video displays, modems, processors, cash 
registers, pinball machines, televisions, aircraft 
power supplies, or whatever your specific applica
tion may be, we have the filter. 

220 Series 
The 220 series is designed to give 
excellent filtering of "common 
mode," line-to-ground interference 
on computer-peripheral and other 
electronic hardware. Line-to-ground 
interference is the most common 
interference experienced and is 
generally the major source of "in
terference caused" malfunctions. 

221 Series 
The 221 series has the same "com
mon mode" performance as the 
220 s.eries but the circuit has been 
modified to give substantial "dif
ferential mode" rejection of noise 
caused by switching transistors 
and power supply diodes. 

223 Series 
The 223 series in intended as an 
economical compromise between 
thi! 220 and 221 series. This filter 
has the same "common mode" per
formance as the 220 model with 
approximately one-half the dif
ferential attenuation of the 221 
series. 

233 Series 
The 233 series filter is a compact 
filter with an integral lEe connec
tor. This filter gives effective line
to-ground insertion loss and has 
low leakage current to meet VDE, 
SEV and other safety organization 
requirements. If you want an in
tegral filter and connector ask your 
represent3tive or contact the fac
tory. Many of our other filters can 
be made available with the lEG 
connector. 

237 Series 
This series is a high performance 
package where filtering require
ments are more stringent than 
those associated with the 220 or 
221 series. This package incorpo
rates very high attenuation of both 
"common mode" and "differential 
mode" interference yet the cost 
for such attenuation is moderate. 

283 Series 
The 283 series is a compact single 
phase high current filter. This filter 
is rated for 20 and 30 amps and 
has good common mode and differ
ential mode insertion loss. This 
filter has a ground coil for high 
frequency ground isolation which 
may be included or omitted as 
desired. 

Typical Gemmor! Mode Insertion Lo~s for 220 Series 

IIIIIII I""'" 
r.lJ 10 

FREQUENCY -MHZ-

Typical Common Mode Insertion Loss for 221 Sefles 

j 11111 """" HI 10 
FREQUENCY -MHZ-

TYPical r"fferentlallnsertion LasslGr 223 Series 

70 

FREQUENCY -MHZ-

Typical Common Mode Insertion loss for 233 Series 

0 

II 
0 

-1 -3 -6 
0 

~ 
0 

~ 0 

o~i.!' 
o~~ 
I' 
1 10 

FREQUENCY -MHZ· 

yptcal Common Mode Insertion Loss fo(237 Series 

]111111 In 
LO 

FREQUENCY ·MHZ· 
!O 

TVpical Common Mode Insertion Loss for 283 Series 

0 
-20 

0 

1/ 0 
-30 

0 

0..L 

o~ 
0 

1 10 
FREQUENCY ·MHZ· 

Typical Otfferentiallnsertion Loss for 221 Series 

0 

0 

0 

0 ~ 
0 

""",ioo' 

0 

0 
ioo' 

1 10 
FREQUENCY -MHZ-

Typical Differentia! Insertion loss lor 223 Series 

0 

I II 
" "' 

0 

0 

0 

0 ~ 
0 

",. 

0 

~ 
I 10 

FREQUENCY .MHZ-

Typical Differential Insertion Loss for 237 Series 

0 

0 

0 

0 '" 0 ~ 
0 
I' 

0 

.1 !O 
FREQUENCY ·MHZ· 

TYPical Differential Jnsertion Loss for 283 Series 
0 

0 

0 j,Io 

0 
y ~ 

0 

~ 
0'f'" 

0 

1 L 10 
FREQUENCY ·MHZ· 

JMK INC. • 15 CALDWELL DRIVE. AMHERST. NH 03031 • (603) 886-4100 • FAX (603) 886-4115 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (201) 636·1900 

~~raft FILTERS KR Electronics can quickly and accurately design net· 
works to meet your requirements and provide an immedi· 
ate quotation. Computers are extensively used by our 
engineers to find the most cost effective solutions which 
satisfy your system needs. Through the use of circuit anal· 
ysis programs these networks are evaluated to assure 
compliance with your specifications. Graphical and tabu· 
lar data can be generated and supplied to illustrate typical 
network response. This data can be used to predict sys
tem performance . 

• Lowpass 
• Bandpass 
• Band Stop 

• Highpass 

• Notch 

• Phase Matched 

• Attenuation Matched 

• Delay Lines 

.Video 

• Anti-Aliasing 

• Application Assistance 
• Immediate Quotation 
• Custom and Standard 
• MIL-F-18327 
• Prototype Service 

Thorough analysis of the design before production is used 
to check all applicable network parameters . 

• Attenuation 
• Phase/Group Delay 
• Impedance 
• Transient Response 
• Network Sensitivity 
• Temperature Analysis 

Computer controlled network analyzers assure accurate 
and repeatable measurements. Automated equipment 
100% tests all products, verifying compliance to your 
specifications . 

• 100% Electrical Inspection 
.Graphical & Tabular Data 
• Attenuation 
• Phase/Group Delay 
.VSWR/Return Loss 
• Impedance 

Some of KR's specialized design software include: 

• Optimization and design of attenuation equalizers to 
correct for a prescribed frequency characteristic 

.Design of group delay equalized filters yielding constant 
group delay and linear phase 

• Optimization and design of group delay equalizers to 
correct for a prescribed frequency characteristic 

• Bessel 

• Butterworth 
• SIN(X)/X Corrected • Chebyshev 

• Cable Equalizers • Elliptic/Cauer 
• Attenuation Equalizers .Gaussian 

• Group Delay Equalizers • Transitional 

• Linear Phase • Equi-Ripple Phase 

• Low Transient Response 
A·1666 For manufacturers' sales offices, see yellow pages EEM 1988 



FILTERS (EXCL CRYSTAL & PIEZO FILTERS) 2700 

KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (201) 636·1900 

VIDEO I 
ANTI-ALIASING 
FILTERS 
ATTENUATION vs. FREQUENCY 

Ref Level 1.500dB Div 7000dB 
,- -- -TT c·-- -

i-n 
cr-- l , 

! i 
I 

" 

' ' I 
, ! I 

I , -- --
- - ! , 

'I 
1---

: : I \Yll' 
i ill';JLUl L= 

lOOK 1M 10M 
Slart 100000. OOOHz Stop 51000 000. OOOHz 

PASSBAND GROUP DELAY 
Ref Level 583.50"Sec . Div 10.000nSec 

Start 100 000. OOOHz Stop 5 000 000. OOOHz 
Amptd 10.0dBm Delay Ape, 49.00kHz 

PASSBAND ATTENUATION 
RefLevel-l.780dB Div 0.100dB 

r--t--+---1----+------,--c-.+-f++-
F"-'f:..:..' :--
c-- --
I-- -- I-- -
f--+ 1-+- -- ---- ---
--- - -[----r---- - -

r- - I-- +-+-t f- - -- --
1-- - ---I 1--1-- --

I--'C--- - .. [-I---f---I--I-···· - -
~~~-

Start 100000. OOOHz Stop 5.000 000. OOOHz 
Amptd 10.0dBm 

CASEE 

1r==2.50~ 
2.20 r·7O r +IN OUT + 

1.00 

1 GND 
+ + .. + + 

'--1 ~~---'I 
SAO 

U U f 
FOR ALL CASES: 
Input & Output Lead Diameter: .030" 

Designed and manufactured to meet 
the stringent requirements of video 
analog and digital systems, KR Elec
tronics' group delay equalized low
pass filters are optimized for perfor
mance and size. 

The three primary criteria for video 
applications are sharp transition, con
stant group delay and flat passband. 
The graphs at the left illustrate the typ
ical response of a MDV8B500 filter. 
The filter makes a transition from the 
end of the passband to > 45 dB at a 
shape factor of 1 .4. To practically elim
inate phase distortion, group delay 
equalizers are used to achieve con
stant group delay « ± 10 nsec) over 
the entire passband. These filters also 
exhibit flat amplitude response 

CASEF 

h== 3.00 ===iI 
2.60--

T "IN OUT • 

1.50 1.20 

L GND .. .. 

I· 50 

r--I -----,1 
B B T 

Ground Lead Diameter: .040" 

EEM 1988 For manufacturers' sales offices, see yellow pages 

.Miniature 
• Group Delay Equalized 
• Flat Passband Response 
• SIN(X)/X Compensation 

Available 
• Custom Configurations 

« ± .1 dB) up to the cutoff frequency. 
This performance is available in a min
iature, low profile, PC board mount
able package. 

These filters are ideally suited for anti
aliasing in AID and D/A applications. 
Various levels of attenuation are avail
able for different resolutions. For filt
ers used after D/A conversion, Sin(X)1 
X shaping of the passband is 
available. 

KR Electronics has a strong back
ground in custom design and manu
facture. This gives you the flexibility to 
specify the frequency, shape factor 
and package configuration that meet 
your particular requirement. 

CASEG 

h==3.50~ 
3.20 

T "IN OUT+ 

1.50 1.20 

1 .. GND .. + .. 
I·50 

r--I -----,1 
B B T 

Case Material: Diallyl Phthalate 

A·1667 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

KlI==· ================== 
KR ELECTRONICS, INC. 91 Avenel Street, Avenel, New Jersey 07001 • (201) 636·1900 

LOW PASS 
AND 
HIGHPASS 
DIP 
FILTERS 

TO SPECIFY AND ORDER PART: 

2 

T 
Series 

1,2,4,5,6 

D 

T 
Impedance 

(OHMS) 
A- 50 E-1K 
B-100 F-2K 
C-200 G-5K 
D-500 H-75 
U-User Specified 

104 

T 
Frequency Fc 

(Hz) 
First two digits 
are sign ificant 
Last digit is 
number of zeroes 

L 

T 
Filter Type 

L-Lowpass 
H-Highpass 

All impedances not compatible 
with all frequency ranges 

CASE A· 

1-"-.760---1 

II-- .60 -j I 
T .IN OUT. 

.2651 r-

:0 .460 GND 

~ ;- .. 

Lead Diameter: 
Case A .020" 
Case B.& C .030" 

.30 

Lead Length: .20" Min 

Case Material: Diallyl Phthalate 

CASE B 

1r=1.25~ I . 1.00 L .30 

+ 
OUT 

GND + 
T 

.50. I.4O 

RT 
A·1668 For manufacturers' sales offices, see yellow pages 

Options 
• Ultimate Attenuation (As) 
• Passband Ripple 
• Shape Factors 
• Extended Frequency Range (Fs) 
• Case Configurations 
• Case Material 
• Connectors 

For other options 
consult our engineering staff 

CASE C 

r-- 2.00 -------, 

111.70~1 

I +IN 
1.00 

OUT 
+ 

L GND 
L+~ __________ ~+~ 

.80 

. I·50 

~I -------'-,1 

EEM 1988 



2700 FIL TEAS (EXCL. CAYSTAL & PIEza FIL TEAS) 

Dept. EM Avon Industrial Park 

LrLIKRDHN-HITE n.n CORPORA. .ION 

Avon, Massachusetts 02322 
(508) 580-1660 

Tunable Active Filters 

FREQUENCY RANGE 

DOIHz-99.9kHz 

DOIHI-99.9kHz 

DOIHl-99,9kHz 

OIHz-99.9Ulz 

Dlliz"99.9kHl 

.Olliz-99,9kHz 

GIIi/-99,9kHz 

.0lli/-lOkl·1! 

21i/-20Uiz 

21iz-200kHz 

10Hz_IMHI 

IOHl-3MH. 

IOH.<-3MHl 

20Hz·200kliz 

20Hz-2111Hz 

20Hz-2101Hz 

*RACK MODEL (19 PA~ELl. ADD SUFFIX 'R' TO MODEL NO. 

ATTENUATION 

14 

24,48 

48,96 

24 

24,48 

48 

48,96 

6,12,16,24 

14 

14 

14 

14 

24,48 

"UM 
'NO 

NOISE 
(RidS} 

5QQuV 

SQOuV 

500uV 

50DuV 

500uV 

500uV 

SOOuV 

500uV 

500uV 

200uV 

200uV 

100uV 

IDOuV 

1000',1 

200uV 

IOOuV 

100uV 

Programmable Filter Modules 
FUNCTIONS 

FREQUENCY RANGE 
LP HP 

POLES/ 

ZEROS 

FREO 

ACC.% 

ATTENUATION 
SLOPE 

~S/OCTAYE 

MAXIMUM OUTPUT 
ATTENUATION VOLT/AMPS 

{dB) filMS) 

so 
so 
so 
80 

80 

so 
so 
so 
so 
80 

60 

80 

80 

80 

60 

80 

eo 

NOISEallkHz 
MAX. GAIN 

(fITI) 

5V/50mA 

5VjSQmA 

5V/SCmA 

SVj50mA 

SV/50mA 

5VjSDmA 

5v!50mA 

SV/SOmA 

lov/2mA 

5v/lmA 

SV/lCmA 

3V/IOmA 

3V/romA 

3V/IOmA 

~V/3.5I11A 

3V/IOmA 

3V/IOmA 

MAXIMUM 
ATTEN 

(dB) 

TWX 710-345-0831 

RACK 
3dB POINTS BATTERY KITS MOUtHING 

DC_IMHI 

DC-1104Hz 

DC-1104Hz 

DC-1104Hz 

DC-IMHI 

DC_IMHz 

DC-IMHz 

DC_IMliz 

DC-IMH/ 

NO 

.~HI-3MHI 

N/' 

N/' 

N/' 

N/' 
DC-IOMHz 

DC-IOMHI 

OUTPUT 
VOLTS/AMPS 

(RMS) 

KIT 

81(332 11K-58 

61(334 

81(332 11K-58 

81<334 RK-519 

81(332 IlK·59 

8K334 RK_519 

81<332 11K-58 

81(334 RK·519 

6K375 RK-519 

6K370 RK-36 

N/' RK-36 

N/' RK-314 

N/' RK·314 

N/' RK-314 

N/' RK·38 

N/' N/A 

N/' N/' 

BANDWIDTH 

MODEL 

3320 

3322 

3340 

3342 

3321 

3323 

3341 

3343 

3750 

3700 

3550 

3100A 

3103A 

3103-4A 

3500 

3200* 

32.02:* 

MODEL 

PRICE 

1300 

2400 

1800 

3200 

2(>00 

1600 

2750 

1600 

1075 

1150 

1050 

1150 

1150 

'" 
850 

1495 

PRICE 

1-__ '"'_-'_'_'"_' _+_+_+_',-/6_+ __ -+ __ "_'_-+ __ '_0"_' _-+ __ 8_0_+ __ '_'/'_0,_, _t-_DC_-'_"_"'_+_'_o-_, -1_'_"_'---; 
O.lHz·9.9kHz 7/6 115 10uV 80 7V/lOmA DC-9.9kHz 30_2 

O.0IHz-990I;Hz 7/6 115 10uV 60 7V/lOmA DC-990Hz 30·3 

IHI·99kHz 7/6 115 100uV 60 7V/IOmA 1Hz-500kHz 31·1 

O.lHI·9.9kHz 7/6 115 lOOuV 60 7V/IOmA 0.IHz-500kHz 31-2 

0.0IHl-990Hz 7/6 115 100uV 80 1V/rOmA O.OIHz-IOOktiz 31·3 

IHz_99kHl 5/4 53 10uV 72 7V/IOmA OC-99~Hz ~2·1 

0.IHz-!l9kHz 5/4 5~ 10uV 72 7V/IOmA 

0.0IHz-990Hz 5/4 53 10uV 72 7V/IOmA 

0.DOIHI·99Hz 5/4 53 100',1 72 7V/IOmA 

1Hz-99kHz 5/4 53 100uV 72 7V/IOmA 

O.IHz·9.9kHz 5/4 53 100uV 72 7V/IOmA 

O.0IHz·990Hz 5/4 53 100uV 72 7V/IOmA 

O.00IHz-99Hz 5/4 53 100uV 72 7V/iOmA 

Programmable Filter Mainframes 

CHARACTERISTICS 

HOLDS UP TO ~ CHANNELS OF ANY CO~BJNATION LP/HP MODULES 

HOLDS UP TO 16 CHANNELS OF ANY COMBINATION LP/HPMODULES 

Distortion Analyzers 
FREQUENCY 

RANGE 

1Hz_110kHz 

10Hz·IIOkHz 

10Hz-110kHz 

INPUT 
SENSITIVITY 

VRMS 

1-130 

0.1·13 

0.1·130 

DISPLAY 
DISTORTION RANGE VOLTMETER RANGE 

% VRMS 

3 DIGIT 000-12.0 0.1-130 

3 DIGIT .000-12.0 01-13 

%, .003-50.0 
30lGIT 0.01·130 

dB:·6 TO ·90 

STORED SETTING 

85 

" 

INTERNAL 

OSCILLATOR 

IkHz,5VRMS 

IkHz,5VRMS 

IkHz,5VRMS 

1££E-488 

PROGRAM . . 

ADDITIONAL FEATURES 

OISTDRTlON OUTPUT 

ANALOG OUTPUT 

ClISTORTION OUTPUT 

ANALOG OUTPUT 

FREQUENCY COUNTER 

IEEE-488 PROGR 

DC·9.9kHz 

DC-990Hz 

DC-99Hz 

0.IHz-500~HI 

O.OIHz-IOOl!tlz 

O.OOIHz-IOOkKz 

RACK 
MOUNTING 

'" 
RK-317 

RK·617 

RACK 
MOUNTING 

KIl 

R~-319 

RK-319 

RK·SI9 

~2-2 

32_3 

~2·4 

33·1 

33-2 

~3-3 

33-4 

MODEL 

3905 

3916 

MODEL 

68008* 

60018* 

**6880A 

1345 

1245 

1295 

1345 

950 

1050 

1100 

1150 

950 

1050 

1100 

1150 

PRICE 

1750 

2495 

PRICE 

2000 

2000 

3500 

0.1-130 3 DIGIT 000·19.0 1-130 aHI,5VRMS 
DISTORTION OUTPUT 

ANALOG OUTPUT 
RK-319 6900A* 2400 

*OPTIONAL BCD OUTPUT AVAILABLE **1111 OPTiONAL 

Precision Phasemeters 
FREQUENCY 

RANGE 

**IOHl-IOMHz 

**IOHZ·!OMHz 

~ **IOHz-IOMHz 

10Hz-IMHz 

*OPTIDNAL SCD OUTPUT 

PHASE 

ACCURACY 

0.05° 

0.05° 

RESOLUTION 

t (AMC) AUTO METER CORRECT 

INPUT 

WAVEFORMS 

INPUT 

VOLTAGE RANGE 

01-3Z0VRMS 

OI-320VRMS 

Ol-320VRMS 

0IV-12OVRMS 

DISPLAY 

RANGE 

-IOOOTO +180° 

-OPTIONAL RS232 REPLACES IEEE·488 * * 1Hz OPTION 

RAC~ 

MOUNTING 
KIT 

R~-316 

RK-316 

RI(·316 

RI(·38 

MODEL 

6600* 

6610* 

66201""-

6200S* 

PRICE 

22!J5 

3695 

1100 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

DO YOU WANT 
SMALL GOOD PHASE EQUALISED 

• LOW PASS VIDEO FILTERS 
"VERY SMALL:' VS SERIES (Size 2.05 x 0.8· x 0.43" DIP) 
TYPICAL RE FOR COMPARI : 4.2MHz 

All VS, VSA, VSB, VSC, VSD, VSE Filters can be scaled to different frequencies 

Minimum passbandwidth approximately 2.0MHz (VSA 1.75MHz) 
Maximum passbandwidth approximately 12.0MHz 

VERY VERY SHARP CUT "BRICKWALL:' SERIES 

FLAT LOSS <5dB. ZERO LOSS BRICKWALL FILTER 1 volt 'IN' 1 volt 'OUT. 

"LOW COST' LC 422 SERIES (2 ;05 X 0 .8 x 0 .43" DIP) 
FOR DIGITAL VIDEO EQUIPMENT TO "CCIR 601 " 

LUMINANCE CHANNEL CHROMINANCE CHANNEL 

LC422Y LC422YS LC422UV 

End of Passband Ripple 5.75MHz 5.57MHz End of Passband Ripple 2.75MHz 

Passband Ripple(p-p) <O.3dB <O.3dB· Passband Ripple (p-p) <O.3dB 

> 12dB attenuation at 6.75MHz 6.75MHz· >6dB attenuation at 3.375MHz 

Start of Stopband (45dB) 7.6MHz 7.6MHz Start of Stopband (4OdB) 4.0MHz 

2700 

LC422UVS 

2.75MHz 

<O.3dB· 

3.375MHz· 

4.0MHz 

Group Delay Ripple Nominal (p-p) <20ns to 5.20MHz <25ns to 5.20MHz Group Delay Ripple Nominal (p-p) <20ns to 2.65 MHz <20ns to 2.65MHz· 

Nominal Propagation Delay 442ns 442ns Nominal Propergation Delay 825ns 825ns 

Flat Loss at 100kHz <2.0dB <6.0dS Flat Loss at 100kHz <1.5dB <4.5dB 

'=before sin xix shaping 

FOR FREE INFORMATION AND GOOD ADVICE 

CALL BILL PEGLER 914 763 8893 
Television Equipment Associates Inc. 

BOX 393, BOWAYROAD, SOUTH SALEM, N.Y. 10590-0393 
A·1670 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 

TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

~ .. '~./. / 

• SOUD STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the ssme day. • BECAUSE of our excellent Value-Added Service . 
• BECAUSE we have over B,OOO,OOO relays & switches In stock. • BECAUSE of our Just-In-Tlme Program. 

(213) 452·1229 
RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American~Zettler American Switch Amperlte 

CIRCUIT BREAKERS Aromat Aromat Ante. 

Airpax AT&T Arrow Hart Crouzet 

Aromat Bosch Carlingswltch Eagle Signal 

Carlingswitch C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omran 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernltron-Beau Omra" 
Welcon/Welis Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standel Leecraft Dormeyer Hecon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers· Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omra" Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Ma.mar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root LitteHuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & 
Aromat 

Marco 

Generallnstr. WIRING DEVICES 
Dolan-Jenner 

RDI 
Aavid Underwriters Safety 
Buchanan 

Electro Vernitron-Beau 
Electrovert 

Omron 

FANS Harvey Hubbell 
Photoswitch/AB 

Aromat Skan-A-Matic 
H.H.Smlth TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agastat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN SrOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ 't~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
r=USES & FUSEHOLOERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

.,
0 ..• - . 

'- I • . ' 
SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

A·1671 



FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

METUCHEN CAPACITORS INC. 

EMI/RFI Suppression Filters 
FOR ADDITIONAL INFORMATION SEE OUR DATA PAGES IN THE CONNECTOR SEC
TION, VOLUME C PAGES C·1452~C·1455 

L PI T 687 Dia , , -. 
51·320-024 1 amp 250VDC -240VAC' 250VDC L Top .875 (22.23) 15 30 38 60 70 70 
51-320-026 3 amp 250VDC 240VAC' 250VDC L Top .875 (22.23) 6 19 25 45 70 70 
51-320-028 5 amp 250VDC 240VAC' 250VOC L Top .875 (22.23) 6 19 24 37 70 70 
51-321-318 3 amp 250VOC 240VAC' 250VOC PI 1.170 (29.72) 6 31 55 70 70 70 
51-321-610 1 amp 250VOC 240VAC' 250VOC T 1.170 (29.72) 25 49 60 70 70 70 

100VDC 25 34 57 70 70 
150VOC 22 29 44 65 70 
100VOC 28 65 70 70 

HERMETIC SEAL-FEED THROUGH CAPACITORS 
54-367-008 54-367-006 

SIGNAL LINE FILTERS 
52-706-301,306,310 

TYPES 51-729 

51-359-001 51-359-007 SCI-l020-000 

I" .'6~;:1 

~ ~ 
FLAT 

52-706-304 

12S!63501 6S6 7620 ~ '50 11 I" '"0 -----j ,," G 
CONNECTOR #800\·10 Sl-3P-FP·A3 

1",_28 UNEF - 2A THO 

MATES WITH MS-3106·10SL.3S 

. : . 24 A'W'~G' 4-40 UNC-2A 

J$ .120 I .220 
.156 J ' L .24 .360 

±.020 ±.020 

51-712 
.032DI~ 

L LJ6~ 
.093.280 MIN - .850 MIN 

_$, 24 A. W.G"1""""'oEllllE"""'~"""'''''''''1 

.156 J L 

Fig. #1 

";:!I~ FLAT ,,' •• 

- 0 -

~ ',:i~' 
MAX. 

(10.41 MAX.) 

~'j~922 ~O~;81 296 ...... 015 ~ 
HEX (7.52± 38)- .453 ±,OlS #1/4,32 
~. . . (.115 ±.38)- UNEF.2A 

~ ~:=E~-
- \\ --, ~<040-±'~~ --'- - I 

(1.02 ±.13) ,480 :t.03l I .640 I,OJI 
(12.21 ±.79) .... -(16.3 ::t.79)--

100 VDC +85°C L SECTIONS 125 VAC +125°C 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc ... 
The world's leading manufacturer of Electro-Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitors Inc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201-679-3366/FAX 201-679-3222 

A·1672 For manufacturers' sales offices, see yellow pages EEM 1988 



FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

METUCHEN CAPACITORS INC. 

Military Filters 
FOR ADDITIONAL INFORMATION SEE OUR DATA PAGES IN THE CONNECTOR SEC
TION, VOLUME C PAGES C·1452-C·1455 

Shown below are a few of the most commonly used 
Military approved filters. These filters are approved 
to MIL-F-15733. Metuchen Capacitors stocks sev
eral hundred different MIL-F-15733 filters from MIL
F-15733/23 thru MIL-F-15733/70. Those shown be-

EMI/RFI Suppression Filters 
RESIN SEAL 

low are IN STOCK continuously and offer a wide 
selection for your various applications. Both her
metic and non-hermetic (resin seal) are listed as 
well as different electrical configurations-L's and 
A's and Voltages from 50 VDC to 125 V AC. 

.187 ±.015 [i£}T~~1( 
(4.75 ±.38) 

I 
HEX~ .266 ±.015 

. ... 
.094 ±.015 I J (6 .. 76 J #8 32 

- (2.39 ±.38) c:::::J. ±.38) . -

~. t!UU!t ~~2A 
~'DIA.EI I ~005 B -+- 031 I A ±.03 

(_.13) - (£.79) • - (±.70)-

~ 
~----------+---+-~~--~-------------r--~---r---r~ rr 0' 

"4" 
~ 

THREADED END 1 L·THD 
= STYLE 1r 

STYLE 

~:"":""':"':"":"';"':~':"":':"=:...:..:.J":"':":'L-.:...~;.;.:J._;":""::=-":":"'--=":"_~-=":":...L..';"""":....J.._-L.----J 8-32 THREAD ~6 HEX IN 
.250 ±.015 STOCI( 

EMI/RFI Suppression Filters 
HERMETIC SEAL 

(6.35 ±.38) .281 ±.015 

I_HEX 1.187 ±.015 I J (7.11 I #12-32 

m"'::~:{=r""""-" Oofl ... ~~031 ~I' 
Pi.SECTION t359 ±.031hll.5 ±.79)-

o-=---fIYIL=- (9.12 ±.79) T TD 
12~32 THREAD 114 HEX w----, 
FIG.l ~ 
.200_ ~ V. • 28 BOTH EN DS 
(5.08). UN F. 2A .050 x .070 SLOT 

; (1.27 x 1.78) 

~I- ~ ... ~- .. L·SECTION 
~.187·· ~ 

~:385 MAX (4.75): .337 :'337. THREADED I 
(9.78) (8.56)(8.51) END 

FIG.2 
.200 ~ ~ .040 ±.001 V. _ 28 UNF - 2A 

"0", @',OO::t:u= 
_ .(4.75) 

c .187 
:385 MAX ~ .312 + .288-

(9.78) ±.031 ±.031 

{;;f;;J 
.200 V. .28 UNF. 2A BOTH ENDS 
(5.08)Y AD ~(~70 SLOT 
~ THRE~7X1.78) 

J- -~- LU ~J---I ...... 1:7 J uTOP 

.385 .350L 
(9.78) (8.89) .728 
MAX MAX 

THREADED 
END 

Ll~ r 
L2~ 

All Feed-thru Capacitors and RFI Filters stocked by MCI are manufactured in the U.S.A. by Spectrum Control, Inc ... 
The world's leading manufacturer of Electro·Magnetic Components. Distributed for Spectrum Control, Inc. 

Metuchen Capacitorslnc.l139 WHITE OAK LANE/P.O. BOX 499/0LD BRIDGE, N.J. 08857/201·679-3366/FAX 201-679·3222 
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A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCU American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200· Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide PET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Ioint Electronic Device Engineeting Council 
JFET junction PET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send Ireceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
!IF' microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor PET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC ptinted circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsIc-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT progranunable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SD A source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250" Teflon 
TRIAC bidirectional AC switch 
TTL transistor -transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (ot) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (ot) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 
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EMI/RFI 
Filters I Filter Connectors 

I!!i!!I ERiE r 
MURATA ERIE NORTH AMERICA 

Murata Erie is an EMI Filter manufacturer dedicated to the design and 
production of high quality EMI filters and filtering systems for the 
electronics industry. In-house facilities include a complete design and 
manufacturing capability for EMI filters, a Quality Assurance System 
meeting or exceeding the requirements of MIL-Q-9858 and DND-
1015, and a fully equipped and qualified calibration laboratory. To 
compliment this design and manufacturing expertise, Murata Erie has 
a complete Customer Service and Customer Engineering staff that 
offers comprehensive customer application assistance. 
The products described on this page represent a cross-section of 
Murata Erie's filter capabilities. Many more styles and variations are 
also available to meet virtually every industrial and MIL application 
requirement. For additional information or application assistance, 
contact your local Murata Erie Sales Office or our Customer Engineer
ing Departments in Trenton, Ontario, Canada at 613-393-2581. 

Coaxial Filters 
Murata Erie offers a wide selection of coaxial feed-thru EMIIRFI filters 
in T, L, and P circuit configurations. These filters meet MIL-F-15733. 
Also offered is a complete line of coaxial AC line filters for 125/240 
VAC systems from 60 to 400Hz. A wide selection of units meeting 
MIL-F-15733 are also available in the line. 

Pi Section Filters 
Murata Erie produces an extensive range of Pi section EMI filters in 
both bushing mount and solder in styles. Consisting of two grounded 
capacitors around a series inductor, the Pi filters enable the designer 
to realize 60dB/decade of attenuation across the desired range of 
frequencies. It is the multiple element nature of the Pi circuit that 
results in the sharp gradient of the insertion loss curve from the cut-off 
frequency up. A wide selection of filters meeting MIL-F-15733 are 
included in this line. 

Filter Connectors 
Murata Erie having been the leader in the EMI filter industry for 50 
years, has now expanded its filter-connector line in order to offer you 
the same unsurpassed high quality product in many connector pack
ages. Because of Murata Erie's unique position in this market, that of 
being the only filter connector house having complete in-house 
ceramic capability, we can offer combinations of capacitance values 
and voltage ratings available no where else in the industry. 
Filter connectors meeting MIL-C-26482, 38999, 81659, 83733 and 
24308 are included - also, "Tempest" power line filter!;. 

Custom Designed Filter Networks 
Murata Erie specializes in developing sophisticated circuit designs 
and creating high component density packaged networks. Our en
gineering design teams analyze individual customer problems, design 
specific components or networks to solve the problem, build proto
types and test the complete system. 
The reliability of every component and network is assured by a 
comprehensive battery of tests performed under carefully controlled 
conditions. Then, in-line prototype techniques further validate compo
nent performance prior to volume production. 
These technical support activities permit Murata Erie to respond to 
customer needs promptly and efficiently with postitive performance 
engineered into the customer's system. 

MURATA ERIE NORTH AM~RICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 
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EMI/RFI 
suppression filters 

BNX [for OC power supply] 

NFV510 series 

p!!!iDERiEr 
MURATA ERIE NORTH AMERICA 

EM I-GUARD OSS710, 0 223S 12-22 
The OSS710 EMI-GUARO uses a new capacitor element which 
provides the varistor function. This varistor-capacitor not only 
works as a bypass capacitor but also lets most high-voltage 
surges flow to ground. 
The varistor-capacitor used in the OSS710 EMI-GUARO has a 
3-terminal structure so that its high frequency functions are substan
tially better than those of conventional capacitors. Furthermore, it is 
combined with ferrite beads to form a T-shaped filter circuit that more 
effectively dampens noise. 

The OSS710 EMI-GUARO efficiently removes quick-rising surges 
and high-frequency noise above 50 or 60 MHz which conventional 
capacitors and varistor-capacitors are incapable of removing. 

Varistor capacitors are used even where EMI filters fail. They 
are self-healing and effective in circuits having 500-600V 
impulses. 

Block Type EMIFIL ®, BNP/BNX Series 
Murata Erie's new block type EMIFIL BNP/BNX Series com
pletely eliminates noise from extremely wide frequency bands. 
The BNX is perfect for use in OC power Circuits, while the BNP 
is ideal for eliminating noise in logic signal circuits. Both are 
designed to perform superbly-the result of Murata Erie's wide 
expertise in the fields of through-type barrier layer capacitors, 
monolithic chip capacitors and bead inductors. 
Each blcok contains a number of compact EM I-suppression 
filters. In addition, the input/output terminals and the grounding 
terminal are aligned in the same direction, thus permitting 
fast and easy assembly on any type of P.C. board. 

Signal Line Noise Filter, NFV510 Series 
The NFV51 0 series signal line EMIFIL is an efficient noise suppres
sion filter for high-speed digital signal lineswherethe frequencies of 
signal components and noise components are very close. 

Murata Erie has combined its superior inductor and capacitor tech
nologies with a unique circuit configuration to realize outstanding 
noise suppression effects. 

NFV510 Series EMIFILs meet the noise suppression regulations 
of FCC, CISPR, and other agencies. 

MURATA ERIE NORTH AMERICA 2200 l.ake Park Dr, Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 
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OXLEY RFI SUPPRESSION FILTERS 
OXLEY SPECIALIZES IN THE DESIGN AND MANUFACTURE OF MILITARY FILTERS

STANDARD, CUSTOM, DISCRETE OR IN ARRAYS. 
PRODUCT CHASSIS MOUNTING STYLES SOLDER MOUNTING STYLES PCB MOUNTING GUIDE 

Series DLT/-/Ref 1 I 
I 

DLT4/L/- DLT2/L/- d8Z/-/Ref 1 SLT/P/- SLT/P/-/PC2 

0 - ~ o----.=:.---rrm - ~ ~ 
Configuration - 0 0 - 0 ;;r;, ;,;; Threaded End ;,;; Threaded End' ;;r;, :t :t :t :t 
Construction Discoidal L-C Filter L-C Filter Discoidal Pi-Filter Pcb mounting 

Monolithic Capacitor Discoidal Capacitor Discoidal Capacitor Monolithic Capacitor Tubular Capacitor Tubular pi-filter 

r"5l <1>0.71 rs <1>1 

,01 r'5l L~05 
8x2S 

Outline 

~ ~~@]:Q=* M~ ~05 
L foihends 

. .'~j~ l]Fr. Dimensions 

".-L13.J f 14"" LJ~~~t",J ~1 J <1>175 l,,[,TIJ (mm) I ~, 
4 12_8- jl, 

~27"",--L,",,-I ~l~ 5 3 
~11 

4.25 
Type Oll I-also available ~'.25 ",-/'0 having wire leads 27 mm long 

Mounting Hole 4.6mm dia, 3.6mm dia, 6.0mm dia, 5.6mm dia, 3.7mm dia, -

Capacitance 22pF to 0.1 fLF 300pF to 22000pF 1.2fLF 22pF to 0.1 fLF 680, 1500 1500pF in 11 values in 6 values in 11 values 5000pF 

Rated 100 Vd.c. 200 Vd.c. 50 Vd.c. 100 Vd.c. 200 Vd.c. 200 Vd.c. Voltage (0.1 fLF:50 Vd.c.) (0.1 fLF:50 Vd.c.) 

Direct Current 10A 10A 15A 10A 10A 10A Rating 

Climatic 40/100/21 55/125/21 55/125/21 40/100/21 40/85/04 40/85/21 Category 

Insulation >3000Mohm >10,000Mohm >100Mohm >5000Mohm >10,000Mohm >10,000Mohm Resistance 

MHz 470 680 1000 10000pF 680 4700 10000pF 1.21'-F 47 330pF 680 1500 5000pF 1500pF 
Typical 0.01 - - - - - - - 9 - - - - - -

insertion 0.10 - - - 1 - - 1 28 - - - - - -
Loss (dB) 1 - - - 8 - 3 8 47 - - - 1 4 1 

(50n. system) 10 3 4 9 27 4 21 28 58 - 2 4 12 25 22 
per 100 20 22 27 44 24 38 48 85 5 18 35 50 70 40 M I L-STD-220A 

1000 40 40 40 63 38 56 70 90 20 34 70 75 75 -

.~ 
80 ·110000 

100 40 
Insertion Loss 

-/10000 

.~ 60 -/4700 / 60 ~~': / oo~ oo~ 
75 30 

(d8) 60 7-DLT4/C/1000 SlTIP/5000 
vS. 40 ,/'00 • 40 DLT4/Ct330 40 

·/47 50 S~P/'500 20 
Frequency (MHz) 

-/'22 / 

dbt 20 • ~ 20 20 2~ t/ 25 10V 
____ MHz ' 0 0 

0.1 1 10 100 i1000 0.1 1 10 100 1000 0.010.1 1 10 101l.1000 0.1 1 10 100 1000 0.1 1 10 100 1000 1 10 100 

Military Listed in QPL 15733, Approval in Progress MIL-F-28861 See Oxley In Product Section 8·2440, 
Approvals MIL Components (Page 8·10m) 

Voltage 
Conditioning 

Where required voltage conditioning (burn-in) is available in accordance with military specifications. 
Please contact our Technical Sales Department for further details. 

SURFACE MOUNTING PI-FILTER CUSTOM FILTER ARRAYS 
'8.75 MAX, TYPE SLT/P/1500/SM1 ~. Wit. m.ltl-way I .. d-I ...... " 

~ 
Designed for direct mounting to cir- rays; each feed-through may be 
cuit boards, OXLEY surface mount- customer selected from a range of 0.75 ~ 'i 0.75 
ing pi-section filters are lead less PQ~"a-. pi-filters, filter capacitors, un-

DIIiJm m devices offering high insertion loss 0 0 filtered lead-throughs and ground-
2.54 MAX sauARELI over a wide frequency range. ing terminals. 

HIGH STABILITY INDUCTORS /LJl TRIMMER CAPACITORS 

~ 
Featuring a precious metal alloy in : ' TYPE CD5/- Air, TFE and ceramic 
fired to a high purity alumina for- dielectrics 
mer, to provide high Q and long TYPE PT6/- Capacitance ranges: 
term stability. 

WI-fa 
1.2pF to 40pF 

Inductance range: 
.045fLH to 1.830fLH 

OXLEY INC., 25 BUSINESS PARK DRIVE, PO BOX 814, BRANFORD, CT 06405 
TWX. 910-350-6660 FAX (203) 481-6971 TEL. (203) 488-1033 OXLEY @ 
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II PICONICS 
® 

PICONICS is a pioneer in the development of Magnetic Hybrid 
Components, circuits and Filters. Our 20,000 square foot facility 
features modern ultra clean production, inspection, and storage 
facilities. Our on site test and environmental laboratory, includes x-ray, 
shock, vibration, hermeticity, etc to satisfy necessary military and 
commercial testing requirements. 
We will design and optimize your filter requirements using sophisti
cated computer programs. Our designs are computer analyzed and 
optimized prior to assembly. Tuning and testing are achieved with the 
latest precision equipment. 

MINIATURE HYBRID BUTTERWORTH BANDPASS 
FILTER 1o -60MHz 

I 
FILTER TYPE BANDPASS 
Filter Characteristic ButtelWorth 
Number of Poles 4 
Center Frequency 60 MHz 
Bandwidth -3 dB 30 MHz 
Insertion Loss 0.5dB 

, 
I 

Group Delay 25 nsec 

PHOTO SCALE j 

TOP TRACE BOnOMTRACE 1/ '\ 
Freq Vs Ampl (dB) Freq Vs Ampl (dB) 
Vertical: 1 d.B/Div 10 dB/Div J """ ~ 

tl Horizontal: 10 MHzlDiv 10 MHzlDiv 

MARKER SPACING 5 MHz 

CONSTRUCTION 
CHIP INDUCTORS 

AND CAPACITORS 

MOUNTED ON 

AN ALUMINA SUBSTRATE 

L/C FILTERS 

LlC filters are specified in either the 
Frequency or the Time Domain. Fre
quency Domain filters emphasize pass
band ripple and stop-band attenuation. 
Butterworth, Chebyshev, and Elliptic 
Function filters are included in this catego
ry. Time Domain filters emphasize the 
time-amplitude domain characterized by 
phase linearity and constant group delay. 
Bessel, Gaussian and other linear phase 
designs are included in this category. 
Low-pass, Hi-pass, Band-pass, and 
Band-reject designs are available in fre
quency ranges to 400 MHz. Special Low
pass and Band-pass filters have been 
achieved featuring notches placed at de
sired frequencies in the stop-band to fur
ther attenuate undesired or spurious 
signals. 
For those filter applications where size 
and weight are the prime consideration, 
PICONICS offers a line of chip inductor
capacitor designs. Low-pass, High-pass, 
and Band-pass types mounted on 
alumina substrates are available. For ex
ample, a three pole filter has been as
sembled on a .250 in. sq. substrate. 
Overall package height is determined by 
orientation and size of the chip inductors. 
To meet environmental military applica
tions, filter networks are packaged in 
metal shielded cases with r.f. connectors. 
Printed circuit and end terminals are also 
available. Epoxy encapsulation is option
al. For units assembled with chip induc
tors and capacitors on alumina/ ceramic 
substrates, shield covers are optional. 
This is usually determined by the environ
ment surrounding the device. 

CALL OR WRITE 
FOR COMPLETE 
CATALOG AND FOR DESIGNI 
APPLICATION ENGINEERING 
SUPPORT. 

See Section 1800 pg A·1302 for your INDUCTOR 
requirements and Section 3130 pg A·1770 for 
HYBRIDS. 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879· TEL: (508) 649-7501 • TELEX: 754759· FAX: 508-649-9643 
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Power Dynamics line. 
P.O. Box 539,59 Lakeside Avenue, West Orange, NJ 07052 • (201) 736-5722· FAX: (201) 736-8930· Telex: 666173 (POI) 

RFI/EMI Filtered Power Entry Modules 
HGN-341 

HGN-322 

HGN-323 

HGN-339 

HGN-341 power modules fea
ture IEC Connector, two pole 
on/off switch, fuse holder 
that accepts both European 
5 x 20mm or 3 AG fuses and 
a voltage selector with four 
different voltages. The volt
age selector is designed to 
provide a simple means to 
change transformer primary 
connections. 
This high performance filter 
module saves labor cost, is 
compact and protects elec
tronic equipment from com
mon mode and differential 
mode interferences. 

The filter series HGN-322 are 
designed for optimal results 
and have a short case
length. Common mode and 
differential mode noise is at
tenuated beginning at the 
low frequency range up to 
30MHz. Among other uses 
these filters protect elec
tronic devices with micro
processors against malfunc
tion. 

HGN-323 is a general pur
pose filter designed to pro
vide RFI control of line to 
ground noise in equipment 
such as computers, terminals 
and office equipment. This 
compact design (1.35 case 
length» meets low leakage 
current VDE and SEV re
quirements for portable 
equipment. 

HGN-339 line filter module 
features a combination IEC 
Connector, two pole on/off 
switch and fuse holder that 
accepts both European 5 x 
20mm and 3 AG fuse in-line 
and/or neutral. In addition 
the HGN-339 features an in
tegral voltage selector. It is 
designed for use in equip
ment intended for export en
abling fast change and other 
mains voltages. 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 0565) 
Circuit 

N-----4: 
!:~ 1 

250V I 50 Hz 

UL 
CSA 
VDE 
SEV 

110V 160 Hz 
1A/2A/3A/4A/6A 
<0,5 mA I 250 VAC 
-25 0 C- +85 0 C 
1 ,8 kV I 50 Hz - 2 s 

0,033 J.lF 0,033 fJF 2200 pF (2x) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 0565) 
Circuit 

NO 1 
~ 

~~I 
PO -

UL 
CSA 

250 V I 50 Hz VDE 
110V 160 Hz SEV 
1A/3A/6A 
<0,5 mA 1250 VAC 
-25 0 C - +85 0 C 
1 ,8 kV I 50 Hz - 2 s 

0,033 ~F 3300 pF (2x). 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE 0565) 
Circuit 

., NO I 
.5 E~ I ~ @ 

PO 

UL 
CSA 

250 V I 50 Hz VDE 
110 V I 60 Hz SEV 
1A/3A/6A 
<0,5 mA 1250 VAC 
-25 0 C - +85 0 C 
1 ,8 kV I 50 Hz - 2 s 

ION' 'E 

o h'·~ 
I OP' g 

0,047 ~F 3300 pF (2x) 

Technical data 
Operating voltage 

Rated current 
Leakage current 
Temperature range 
Test voltage (VDE0565) 

Circuit • "i ~ 
':w dI 

0,033 jJF 

UL 
CSA 

250 V I 50 Hz VDE 
110 V I 60 Hz SEV 
1A/2A/3A/4A/6A 
<0,5 mA I 250 VAC 
-25 0 C- +85 0 C 
1 ,8 kV I 50 Hz - 2 s 

Refer to our page in the Connector section for additional Power Dynamics Filter Entry Modules. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1679 
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on 6000 starts 
system friendly and stays 
system friendly. 

EEM 1988 



Call friendly 607-277-3550. 
Call or write for all the details 
on Precision 6000 or 
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SYSTEM FRIENDLY FILTERS 
You asked for higher frequencies, and 
we now offer a 1 MHz filter. You asked 
for sharper cutoffs, and we now pro
vide elliptics with 130 dB/octave at
tenuation for frequencies up to 204.7 

kHz. You asked, and we've packed 
more performance with greater den
sity. We welcome you to the friendliest 
array of high performance filters ever 
offered. 

You want analog data to come 
clean before digital conversion. 

We keep extending your choice 
of friendly Precision HP, LP, TD, 
BP, BR, notch, 1/3 octave and anti
alias filters. 

All are programmable. Time 
delay filters superior to Bessel. 
Elliptics now come as sharp as 
130 dB/octave. Frequencies can 
range as high as 1 MHz. All Pre
cision filters offer the option of 
fixed frequencies for economy. All 
have phase match of 10 or better. 

Individually, they provide differ
ent cost-performance parameters 
and options to provide the friendly 
system you need. 

A filter for every need 
For the frequency domain, there 

are Cauer (elliptic) high-pass and 
low-pass filters. The HP1 and LP1 
have 0.1 dB pop pass-band ripple 
and 80 dB stop-band attenuation 
with 80 dB/octave attenuation 

-15 

~-3D 

.iii -45 
"'-60 

-75 

-90 

HPI and LPI A...,&tude Response 

Vi'-
'\. 

~BD dB/Oct ... "",-

HP1." 

/ _laddS 

"" h -- - -n'--
V 

\-LPI 

\ 
Ir\ 

If -10.5 
.3.4.5.6.B1.D 3-

Nonnaized Frequency If/F,) 

slope. The HP8 and LP8 have 
0.044 dB pop pass-band ripple and 
84 dB stop-band attenuation with 
130 dB/octave attenuation slope. 

-15 

~-3D 
.iii -45 
"'-60 

-75 

-90 
-10.5 

HPB and LP8 Ampltude Response 

v'\. 
/ /,;b dBI/Dct~ 

\ 

HPB \-LPB 

I 
--:.~~ 

\ 
--7 k{-- --- ~--------:h---
\f Y Y \f 

.5 .6 .7 .B .9 1.0. 
Normafized Frequency If/F,) 

For the time domain, there are 
the TD1, TD2 and TD8 time delay 
filters - three friendly choices 
with different trade-offs of phase 
linearity, transient response and 
amplitude response. Data shown 
in these three graphs help select 
the best time delay filter for your 
application. 

4 

3 

i 2 

11 

t~ 
il! 
~ -2 

-3 

-4 

1.2 

;;1.0 
~ .8 

~ .6 

i .4 

.2 

-.2 

_-1 
~ 

~ -2 

-3 

TOl, TD2 and TOB Phase D~tortion 

Phase Distortion - Deviation from I Lii" Phase/\ T02i 
I \ II 

T~ I \-'T01 ,/ 

\ I \ 
J \ 

V IV V 

.1 .2 .4 .6 .B 1.0. 1.2 1.4 1.6 I.B 2,0. 
Normaized Frequency (f/F,) 

TOI lO2 and TOB Step Response 

I-

/ V 
lO2 (j I 

!J lOB flOl 

II 
L,/ / ---

D 0..5 1.0. 1.5 2.0. 2.5 
Tine x F, ISec-Hz) 

lime·Delay Fikers' Pass· Band ReslXJl1se 

---+-.. 
l-I'--- "'" 

\ 
........ 

........ TO~ I,\T01 
TD2 & 8 Pole BesseI~ i'-\ 

"'" \ 

"" l\ ~ 
0. .1 .2 .3 .4 .5 .6 .7 .B .9 to. 

Norma~zed Frequency If/F,) 

In any case, you get a tightly 
controlled elliptic or linear phase 
filter with phase match better than 
1 0 and usually better than 1/2 o. 

For manufacturers' sales offices, see yellow pages 

For band-pass operation, cas
cade a high-pass and low-pass 

-10. 

iii -20. 

~-30 
"'-40 

-50 
-60 

Band·Pass Filters Formed by Cascaded HP and LP 

,f '\.. 

/ 
VI \ '" HPlILPl 
II rp8/ILP8 \ "-.. 

/ \"-.. 
I 1 .1. \ '\. 

/ In~Dut"'- .\ 

II I 1 T I \ \ 
-70..5 .6 .7 .B .9 1.0. 

Normalized Frequency If/F,) 

filter to form a band-pass filter. 
Or use our BP1 one-third octave 
band-pass filter 

0. BPt II Dctave Band·Pass F11tl1 

-10. 

-20. 

Fo - tenter' ~Jy \ 
B - 0..2308 Fo \ 
Fu" exFo 

~-3D 

.i -40 

F, - Foloo 
0:::'" 10.05 

\ 
\ 
\ '" -50 

-60 
V f\ 

V 
-70. 

-80, .2.3 .4.5.6 .8 1 2 3 4 56 810. 
V 

Normalized Freqoency If/Fo) 

For band-reject operation, par
allel the inputs of a high-pass and 

Band-Reject ruer Formed From HPB and LPB 

00-2 
-151--~~~"i<-"=I-/-hI-H'-H;I-~:l 

-3D :;:~ 
1--+--+-"~'l<.'\-1''-fh'-H--:;:~ 

~\f\-\tH-f-f----~:fD 
-HH\-\lf-f-f--_ ox -Cutoff Fre<; Ratio 

J---+--t---+-%-I-'r+-1f--_HPB/LPB (dBI 
-105 '---'----'----'---'--L-__ F, --=-,, __ F",,_' -,-,Fee 

.5 .6 .7 .8 .9 1.0. 
Normalized Frequency (fIFo) 

low-pass filter and add their out
puts to form a band-reject filter. 

For tough anti-alias applica
tions, use LP8 filters to provide 
80 dB of attenuation at 1.56 times 
the cutoff frequency. 

For lowest cost solutions, we 
provide fixed frequency filters 
with blank front panel and no 
control module. 

EEM 1988 
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SYSTEM FRIENDLY FILTERS 
Filter Card Selection Guide 6032 6064B 6602A 6604 6611 6612 

Number of channels per system 32 64 32 64 16 32 
Number of channels per card 2 4 2 4 1 2 
Maximum cutoll frequency (Hz) 102.3k 12,750 204.7k 25,575 1M 204.7k 

Minimum cutoll frequency (Hz) 0.32 1.6 0.1 0.1 100 0.1 
Phase match (degrees maximum) 1 2 1 1 1 & 3" 1 
Amplitude accuracy (dB) 0.1 0.1 0.05 0.1 0.1 &0.25" 0.1 
Cutoll accuracy (0;.) Y4 1 Y4 Y4 Y2 Y4 
Steps in decade 1000 200 100 100 100 100 
Bits in a range 10 8 10 B 7 10 
Filters HP1 HP1 HP1 HP1 HP1 HPB 

LP1 LP1 LP1 LP1 LP1 LPB 
LP2 LP2 T01 T01 T02 TOB 
T01 T01 T02 T02 - -
T02 T02 - - - -

, WIth OptIon E "30 and 0.25 dB on high range 

Filter Selection Guide HP1 LP1 LP2 TD1 TD2 TD2 HP8 LP8 TD8 
Filter type HP LP LP LP LP LP HP LP LP 
Function Cauer Cauer Cauer 

, 
Bessel Bessel w/zeros Cauer Cauer .. 

Number of poles, zeros 6p,6z 6p,6z 6p,6z 6p,6z 6p 6p,6z 8p,6z 8p,6z 8p,8z 
Pass-band ripple (dB p-p) 0.1 0.1 0.1 0.34 - - 0.044 0.044 0.2 
Pass-band frequency 1.081 Fe 0.925Fe Fe 0.769Fe - - Fe Fe 0.569 Fe 
Cutoff freq. amp. (dB) -3.01 -3.01 -0.1 -3.00 -3.01 -3.985 -0.044 -0.044 -3.01 
Cutoff freq. phase (degrees) +358.5 -358.5 -296.7 -305.6 -154.9 -154.9 +410.2 -410.2 -301.88 

Stop-band frequency 0.508Fe 1.971 Fe 1.743Fe 3.225Fe - 3.6B6Fe 0.637Fe 1.569Fe 3.335Fc 
Stop-band attenuation (dB) BO.07 80.07 67.79 70 - 70.14 84.36 84.36 80.28 
Attenuation slope (dB/ocl.) 81.8 81.8 96.9 41.4 36 37.3 130 130 46.20 
10;. Settling time (Secs) 5.21/Fc 4.64Fc 5.25/Fc 2.99/Fe 0.719/Fc 0.765/Fe 9.2/Fe 7.11/Fc 1.54/Fe 
Zero frequency group delay (Secs) - 0.687/Fc 0.606/Fe 0.849/Fc 0.43/Fe 0.43/Fe - 0.B203/Fe 0.843/Fe 
Rise Time - 0.516/Fe 0.484/Fe 0.379/Fc 0.352/Fe O.4/Fe - 0.543/Fe 0.383/Fe 

, .. 
Equl-ropple phase (±2.5° phase ropple) wIth 6 zeros. " MaXImal flat tIme delay wIth 6 stop-band zeros & 1 pair of pass-band zeros. 

Option Selection Guide 
OPTION 6032 6064B 6602A 6604 6611 6612 
AC coupling, S.E. input 1 1 1 
AC coupling, Difl. input 2 2 2 2 
Unbalanced differential input 3 3 
Differential input 14 14A 0 0 0 0 
Programmable acldc, S.E. input 20 5 5 5 5 
Programmable acldc, Diff. input 6 6 6 6 
Switched acldc coupling 18' 
AC coupled output 3 
Output sense 4' 4' 0 4' 
Differential output T T T T 
Fixed Dill. input gain (1-10) 8 8 B 8 8 
Fixed S.E. input gain (1-10) 7 7 7 7 7 7 
Switched input gain 17' 
Prog. input gain, 1/10 dB 21' 
Special programmable gain 22 
Prog. S.E. pre-filter gain 

o to 40 dB in 10 dB steps A1 A1 A1 
Prog. Dill. input gain 

o to 40 dB in 10 dB steps A2 A2 A2 
Programmable gain 

-9.9 to 20 dB in 0.1 dB steps G G G 
0.5 to 12.75 in 0.05 steps G 
o to 30 dB in 2 dB steps G2 G 
o to 45 dB in 3 dB steps G3 
-12 to 48 dB in 4 dB steps G4 
o to 60 dB in 5 dB steps G5 

Change Fe range 6 6 XF XF XF XF 
Delete Fe range 16 16 
Extra digit of Fe resolution 
Low frequency range 
Filter bypass 11" 11" B' B' B B' 
Calibration input C C C C C 
Output monitor M" M" M M M M 
Overload detector 0 0 
Programmable Zero Suppress Z Z 

For manufacturers' sales offices, see yellow pages A*1683 
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SYSTEM FRIENDLY FILTERS 
Filter building blocks 
Precision offers a wide variety of filters to meet a wide range of performance-cost requirements. 
Precision 6032 
• 3 digit frequency resolution 
• Two filters per card 
• 80 dB/octave attenuation slope 

Model number Freqenucy range (Hz) 

6032-1 32-102.3k 
6032-2 3.2-10.23k 
6032-3 0.32-1.023k 

Precision 60648 
• Four filters per card 
• 80 dB/octave attenuation slope 
• Your choice of LP1, LP2, HP1, TD1, 

TD2 filters 
Frequency range (Hz) 

• Your choice i)f HP1, LP1, LP2, TD1, 
TD2 filters 

• Programmable gain 
0.5 to 12.75 in 0.05 steps 

• Frequency range, 3200:1 
• Maximum frequency, 102.3 kHz 
• Minimum frequency, 0.32 Hz 

Cutoff frequencies (Hz) 
Step size (Hz) 

0.01 0.1 1 
- - 32-1.023k 
- 3.2-102.3 103-1.023k 

0.32-10.23 10.3-102.3 103-1.023k 

• Programmbale gain G2: 0 to 30 dB in 2 
dB steps, G3: 0 to 45 dB in 3 dB steps, 
G4: -12 to 48 dB in 4 dB steps, G5: 0 
to 60 dB in 5 dB steps 

10 100 
1.03k-10.23k 10.3k-102.3k 
1.03k-10.23k -- -

• Frequency range, 160:1 
• Maximum frequency, 12.75 kHz 
• Minimum frequecny, 1.6 Hz 

Range and step multiplier, Model 6064B-?-LP1 
Reduced performance Specified performance Step size (Hz) ?_4 5 6 7 8 9 

- 105-1275 5 10 
1-7 8-100 1 10 

- 128-510 2 -- 50.5-127.5 0.5 -- 12.8-50.0 0.2 -
0.1-3.1 3.2-12.7 0.1 -- 64-255 1 -
- 20.5-63.5 0.5 -

0.1-1.5 1.6-20.0 0.1 -
Precision 6602A 
• Two filters per card • Programmable gain 
• 80 dB/octave attenuation slope 
• Your choice of LP1, HP1, TD1, 

TD2 filters 

Model number 
6602A·A 
6602A-B 
6602A·C 
6602A-E 

Precision 6604 
• Four filters per card 

Min 
1 
1 

0.1 
0.1 

• 80 dB/octave attenuation slope 
• Your choice of LP1, HP1, TD1, 

TD2 filters 

Model number 
6604-A 
6604-8 . Precision 6611 

• Maximum frequency, 1 MHz 

Min 
1 

0.1 

• 80 dB/octave attenuation slope 
• Your choice of HP1, LP1, TD2 filters 

I 
I 
I 

Option A: Input gain 0 to 40 dB in 
10 dB steps 
Option G: Output gain -9.9 to 20.0 dB 
in 0 1 dB steps 
Low range (Hz) 

Max Step 
2047 1 
1023 1 
102.3 0.1 
204.7 0.1 

• Programmable gain 
Option A: Input gain 0 to 40 dB in 
10 dB steps 
Option G: Output gain -9.9 to 20 dB 
in 0.1 dB steps 

Low range (Hz) 
Max I Step 
1023 I 1 
102.3 I 0.1 

• Programmable gain, 0 to 21 dB 
• Frequency range, 12,700:1 

Min 
2.1k 
Uk 
110 
210 

Min 
1025 
110 

- - 1 - -
- - 1 - -
10 - - 1 -
10 - - 1 -
10 - - 1 -
10 - - 1 -
- 10 - - 1 
- 10 - - 1 
- 10 - - 1 

• Frequency range, model 6602-A; 
204,700:1, models 6602-B/C 102,300:1 

• Maximum frequency, 204.7 kHz 
• Minimum frequency, 0.1 Hz 

High range (Hz) 
Max Step 

204.7k 100 
102.3k 100 
10.23k 10 
20.47k 10 

• Frequency range, model 6604-A; 
25,575:1, model 6604-B: 102,300:1 

• Maximum frequency, 25,575 kHz 
• Minimum frequency, 0.1 Hz 

High range (Hz) 

I Max I Step 

I 25.575 I 25 

I 10,230 I 10 

• Minimum frequency, 100 Hz 
• One filter per card 

Cutoff frequencies (Hz), Step size (Hz) 
Model number Frequency range (Hz) 100 

6611-A 100-1.27 M 100-12.7k 

Precision 6612 
• 130 dB/octave attenuation slope 
• Your choice of LP8, HP8 or TD8 filters 

• Minimum frequency, 0.1 Hz 
• Phase match (maximum), 1° 

• Frequency range, 204,700:1 
• Maximum frequency, 204.7 kHz 

• Amplitude accuracy, 0.1 dB 
• Two filters per card 

Low range (Hz) 
Model number Min Max· Step 

6612-A 1 2047 1 
6612-B 1 1023 1 
6612-C 0.1 102.3 0.1 
6612-E 0.1 204.7 0.1 

Min 
2.1k 
Uk 
110 
210 

1000 10k 
13k-127k 130k-1.27 M 

• Programmable gain 
Option A: Input gain 0 to 40 dB in 
10 dB steps 
Option G: Output gain -9.9 to 20.0 dB 
in 0 1 dB steps 

High range (Hz) 
Max Step 

204.7k 100 
102.3k 100 
10.23k 10 
20.47k 10 
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PRECISION 
316/416 

The Precision 316 gives 
you 16 channels, each 
with a choice of three 
types of conditioners
strain, charge and 
voltage. 

To that, we add the Pre
cision 416, which is 16 
channels of filter-amplifier. 
(Detailed information on 
pages 3-5.) 

With the combined Pre
cisions 316/416, you have 
what you need at your 
fingertips; calibration, 
signal selection, auto
balance of strain gages, 
as well as filler and gain 
settings. 

Human error is pre
vented and the setup 
goes quickly, because all 
these functions are 
programmable. 

Precision 316/416 Condi
tioners are at work on bal
listic ranges, veh icle prov
ing grounds, as well as in 
structural and vibration 
testing for large 
equipment. 

EEM 1988 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

THE 
MULTIMODE 

CONDITIONER 

In 14/1 Of Rack Space You Get: 
• 16 programmable charge amplifiers with 

calibration. 
• 16 programmable strain gage amplifiers with auto

balance and calibration; 255 calibration states, 
which cover numerous gage resistances. 

• 16 isolated strain gage excitation supplies: ± 15 V @ 
100 mA 

• 16 programmable voltage amplifiers: gain 1-1000. 
• 16 programmable anti-alias filters: 80 dB/octave 

attenuation. 
• Programmable calibration for every function. 
• 16 programmable 1-of-4 balanced input switches 

that permit selection of charge, strain, voltage or 
cal signals. 

For manufacturers' sales offices, see yellow pages 
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PRECISION 1776 
FREQUENCY· 
BAND 
TRANSLATORS 

Precision System 1776 is 
the industry's first multi
channel programmable 
frequency-band translator 
for signal conditioning. 

It draws heavily on our 
advanced filter technol
ogy to provide usefulness 
not previously associated 
with frequency-band 
translators for applications 
like these: 
• Super bandpass filter. 
• Analog zoom for spec

trum analysis, modal 
analysis and beam 
forming. 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

SPECTRUM 
SUCER 

The Precision 1776 cuts 
far more sharply than any 
conventional bandpass 
filter can. 

In fact, it's nearly per
fect. The system translates 
band center frequency to 
zero, passing the signal 
band through sharp low
pass filters to obtain 80 
dBI/bandwldth-octave 
skirts. Q's can go higher 
than 10,000. 

From there, the instru
ment can translate back 
to the starti ng band, act
ing as a super bandpass 
filter. Or it can translate to 
any other part of the 
spectrum. 

Configured as a super 
bandpass filter, the 
Precision 1776 can have 
up to eight channels. 

SUPER 
ZOOMER 

Precision 1776 Features: 
• Programmable center frequency 

3.2 Hz-200 kHz. 
• Programmable bandwidth: 

1 Hz-25 kHz. 

The Precision 1776 trans
lator also can zoom in to 
make existing equipment 
do more work. 

Ahead of an FFT spec
trum analyzer, the analog 
zoom extends frequency 
range while making pos
sible much finer resolution. 

For modal analysis and 
beam forming, the 1776 
discards unwanted noise 

and lowers the sampling 
frequency. As a result, old 
limits for computer speed, 
memory and AD conver
sion rates are overcome. 
Sampling rates can be 
decreased. Dynamic 
range and signal-to-noise 
ratio are enhanced. 

For analog zoom, a 16 
channel configuration is 
available for this Precision 
Conditioner. 

• Phase match: 2° maximum, 
1° typical. 

• Wide dynamic range. 
• Low noise: 250 microvolts in 

20 MHz BW. 
• Interfaces: serial, parallel, GPIB. 
• -80 dB bandwidth 2 

- 3 dB bandwidth < 
• Passband ripple: 0.15 dB pk-pk. 
• Outband rejection: 80 dB minimum. 
• Hum: < -100 dB, re full-scale. 
• Noise: < -100 dB, re full-scale. 
• lntermodulation: 

< - 80 dB, re full-scale. 

For manufacturers' sales offices, see yellow pages 
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RTE Aerovox EMI/RFI Filter Products & Power EntryModules 

NEW! A Complete Family of 
Power Entry Modules for 

FCC and VOE Applications 
FEATURES 

o IEC Connector 
o Fuse Holder 
o Flange or Snap-in Mount 
D 120 VAC / 250 VAC Rated 
o Filter Circuit Shielded in Metal Can 
[j 10 KHz - 30 MHz Frequency Response 
o Standard Industry Configurations 
o Safety Agency Approvals 

o SPDT I/O Switch 
o Voltage Selector 
o EMIIRFI Filter Performances 
o 1 - 10 Amp Current Ratings 
o Fastons, Lugs or Lead Terminations 
o North American or Metric Fuse Holders 
o Low Leakage Medical Applications 

This new Aerovox family of industry-standard Power Entry Module (PEM) Assemblies is 
manufactured to meet both Domestic and International quality standards. In their basic form, 
they serve as power entry devices in electronic equipment, with the added benefit of filtering 
emissions that are conducted through the power cord. They also offer other convenient 
features such as IEC Connectors, Fuse Holders, etc., in addition to optional higher levels of 
filtering to meet specific requirements. 

Aerovox manufactures AC Filter 
products that reduce both Common and 
Differential Mode conducted emissions. 
In addition, we have the capability of 
designing, developing and 
manufacturing other single and three 
phase EMI filters for specific OEM 
applications or to OEM custom, 
predeveloped specs. Many products in 
this category are presently in production 
with UL, CSA and VDE Approvals. We 
also produce an extensive line of 
standard agency-approved filter 
products which are stocked by our 
national distributor network. 

Three-Phase 
Custom Filter 

Aerovox also provides a wide array 
of testing and consulting services either 
from the factory or in the field, and can 
develop filters from conducted emission 
tests or to fit custom applications. 

Aerovox presently has two manufac
turing operations - one in New 
Bedford, Mass., to produce custom and 
special filters for specific applications; 
the other in Taiwan to produce standard 
and custom products in volume. All 
marketing and engineering functions are 
located in New Bedford, our corporate 
headquarters. 

740 Belleville Ave., New Bedford, MA 02745 U.S.A. 
617-994-9661 FAX 617-994-9635 
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The General Purpose 1 EMI Power Line Filters are designed for common mode applications to provide 
the minimum cost solution for most general purpose applications. 

fJdLf&Aerovox~ 
The General Purpose 2 EMI Power Line Filters are an alternate packaged version of the General Purpose 
1 Filters utilizing an IEC power line connector to offer direct plug·in capability. As with the General Purpose 1 EMI 
Filters, these filters are also particularly suited for applications where pulsed, continuous and intermittent EMI interfer· 
ences are present. 
The General Purpose 3 EMI Power Line Filters are packaged in a configuration to include the IEC power 
line connector in order to offer a direct plug·in capability. They offer improved performance comparable to the Series 1 
General Purpose Filters and are effective in applications where line to line and low frequency line to ground noise 
must be controlled and for upgrading electronic equipment to comply with FCC conductive em missions standards. 
The General Purpose 4 EMI Power Line Filters are designed to provide additional protection from line noise 
and protection of the line from load generated noise. They are particularly suited for applications where pulsed, 
continuous and/or intermittent EMI interference is present. 

General Purpose 
1,2,3,4 

These filters are U.L. recognized, CSA certified, and VDE approved. 

GENERAL 
PURPOSE 1, 2, & 3 

Operating Specifications 
Rated Voltage: 115/250 VAC 
Rated Frequency: 50/60 Hz 
Rated Temperature: 40°C @ Rated Current 

LOAD 

GENERAL 
PURPOSE 4 

Performance Specifications 
Hi Pot Test (one minute) 
Line·to·ground 2250VDC 
Insulation resistance: 

Line·to·line 1450VDC 
6,000 Mefohms at 100VDC 

Maximum leakage current 
Line·to·ground 

@ 115 VAC/60 Hz 
@ 250 VAC/50 Hz 

C 
0.5 mA 
1.0 mA 

o 
0.25 mA 
0.40 mA 

CURRENT RATINGS/CASE STYLE 
SERIES GEN 1 GEN 2 GEN 3 GEN 4 
CURRENT 
RATINGS 1&2 3&5 10 20 30 1 36 1 3 6 1 3& 1~6 1 & 2 3~ 20 ~ ~ 10 10 
CASE 11,13 

~ STYLE 11 & 13 11 & 13 & 16 11 & 16 66 22 24 21 23 21 22 11 & 13 11 & 13 11 & 16 66 17 17 
LENGTH .940 1.25 1.25 2.00 3.75 1.5 1.50 1.50 1.5 1.7 1.75 2.00 3.75 2.50 3.00 2.00 
WIDTH 1.75 1.75 1.75 2.00 3.3 116 116 116 1.16 2.00 2.00 _2.50 _3.31 ~1a ~1a ~ 
HEIGHT 0.63 0.75 1.13 1.13 1.50 0.83 0.79 0.79 0.83 0.88 1.13 1.50 1.50 1.25 1.25 1.13 

All dimensions in inches. 

MINIMUM INSERTION LOSS 

GEN 1 GEN 3 
Minimum insertion loss in dB: Line·to-ground in SO ohm circuit. Minimum insertion loss in dB: Line-ta-ground in 50 ohm circuit. 

LEAKAGE CURRENT FREQUENCY - MHz. LEAKAGE CURRENT FREQUENCY - MHz. 
CURRENT RATING 15 .50 1 5 10 30 CURRENT RATING .15 .50 1 5 10 30 

C 
1,2,3,5 15 30 38 50 50 52 
10.20,30 6 17 25 40 42 48 

1 25 35 40 48 50 54 
0 3 20 30 35 43 49 53 

0 
1,2,3,5 20 31 38 45 45 48 

10,20 8 21 26 34 37 42 
6 15 22 28 40 45 50 

GEN 4 
GEN 2 Minimum insertion loss in dB: Line-to-ground !n 50 ohm circuit. 

Minimum insertion loss in dB: Line-ta-ground in 50 ohm circuit. 
LEAKAGE CURRENT FREQUENCY - MHz. 

LEAKAGE CURRENT FREQUENCY - MHz. CURRENT RATING .15 .50 1 5 10 30 
CURRENT RATING .15 .50 1 5 10 30 

1 22 35 41 48 50 52 
0 3 15 25 30 46 50 55 

1,2,3 15 30 40 50 50 50 
C 

5, 10,20,30 8 21 28 42 46 50 

6 10 21 27 44 48 52 1,2,3 15 30 35 45 45 50 
0 

5,10,20 8 20 25 38 40 45 

CASE STYLE 22 

fXj71&Aerovox~ 
740 Belleville Ave., New Bedford, MA 02745 U.S.A. 

617 -994-9661 FAX 617-994-9635 

CASE STYLE 66 
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The Dual Mode Suppression Filters utilize the same effective general purpose designs for providing control 
of line-to-ground noise but with additional circuitry to reduce low frequency line-to-line noise and transient. This 
additional circuitry in the Dual Mode Suppression Filters is a line-to-line filter with high rejection at low frequencies 
for limiting the line to line noise. 
These filters will protect equipment from malfunctions due to conducted interference coming into the equipment 
from the line. These fillers will also provide the needed suppression to allow most equipment to meet FCC and 
VDE specifications for conducted emissions. Dual Mode Suppression Filters are available in our 1, 2, 3 and 4 con
figuration and are particularly effective when applied in equipment utilizing switching type power supplies and SCR 
components. 

Dual Mode 
Suppression 1, 2,3 & 4 

These filters are U.L. recognized, CSA certified, and VDE approved. 

Medical 1 Series Underwriters Laboratory medical and dental equipment specification U.l. 544 is apfjlicable 
to this series. Aero Filter medical filters meet the U.l. specification for patient care equipment of a maximum leakage 
current of 100 micro amps at 120 VAC, 60 Hz. 

Medical 1 
For non-patient equipment, where the maximum leakage current 01 500 micro amps at 120 VAC, 60 Hz. is allowed, 
the General Purpose and High Performance General Purpose Filters have special versions with low leakage requirements 
to meet the U.l. non·patient equipment standard. The Aerovox Medical Filter 1 has two micro amps maximum 
leakage current used with hospital gradellow leakage line cord (6 micro amps maximum leakage current). 

These filters are U.L. recognized, CSA certified, and VDE approved. 

OMS 1 &4 

OMS 2 

Operating Specifications 
Rated Voltage: 1151250 VAC 
Rated Frequency: 50/60 Hz 
Rated Temperature: 40°C @ Rated Current 

LOAD 

OMS3 

LI ~D 

~ MEO 1 

Performance Specifications 
Hi·Pot Test (one minute) 
Line-to-ground 2250VDC 
Insulation resistance: 

Line-to-line 1450VDC 
6,000 Megohms at 100VDC 

Maximum leakage current 
Line-to-ground 

@ 115 VAC/SO Hz 
@ 250 VAC/50 Hz 

C 0 F 
0.50 mA 0.25 mA 2 mA 
1.00 mA 0.40 mA 3 mA 

CURRENT RATINGS/CASE STYLE 
DUAL MODE SUPPRESSION OMS 4 AEROFILTER SERIES 

SERIES FILTERS 1, 2, 3 MEDICAL 1 

CURRENT 
RATINGS 3 6 & 10 20 3 3 3 6 6 6 
CASE 
STYLE 11 11 61 11 13 17 77 18 88 11 21 22 
LENGTH 2.00 2.50 3.75 2.50 3.00 3.00 .940 1.50 1.50 
WIDTH 1.75 2.00 3.31 2.00 2.19 2.19 1.75 1.16 1.16 
HEIGHT 1.25 1.50 1.50 1.75 1.75 1.75 0.62 0.79 0.83 

OMS1,2,3&4 
All dImenSions In Inches. 

OMS 1, 2, 3 & 4 
Minimum insertion loss in dB: Line-to-ground in 50 ohm c;ircuit. Minimum insertion loss in dB: Line~to-line in 50 ohm circuit. 

Line·To·Ground Lin~·To-Line 

LEAKAGE CURRENT FREQUENCY - MHz. LEAKAGE CURRENT FREQUENCY - MHz. 
CURRENT RATING .01 .02 .05 .15 .5 1 5 10 30 CURRENT RATING .01 .02 .05 .15 .5 1 5 

OMS1 3,6,10 - - - 13 28 37 32 51 42 OMS1 3,10 - - - 40 65 65 55 

C 20 - - - 17 32 39 40 44 39 C 6,20 - - - 40 65 65 65 

OMS2 3,6,10 16 28 41 59 55 48 OMS2 3, 10 - - - 25 65 65 60 

C 20 - - - 14 29 42 61 47 30 C 6,20 - - - 40 65 65 65 

OMS3 3 15 25 34 65 65 61 OMS3 3,6,10 - - - 25 65 65 62 

C 6, 10,20 - - - 12 31 33 65 65 56 C 20 - - - 28 65 65 65 

OMS4 OMS4 

0 3 23 26 36 46 48 43 45 45 45 0 3 1 18 41 65 75 75 65 

OMS4 OMS4 

F 3 23 26 37 50 55 55 50 55 55 F 3 1 18 41 65 75 75 60 

MED 1 
Minimum insertion loss in dB: Line-to...ground in 50 ohm circuit. 

LEAKAGE I CURRENT I FREQUENCY - MHz. 
CURRENT RATING .15 _5 1 5 10 30 

G I 6 I 10 18 25 28 26 19 

CASE STYLE 11 CASE STYLE 13 

G 
2mA 
5 mA 

10 30 

50 50 

53 50 

55 50 

60 55 

55 38 

65 65 

65 60 

65 65 

740 Belleville Ave., New Bedford, MA 02745 U.S.A. 
617-994-9661 FAX 617-994-9635 

CASE STYLE 24 
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SCHAFFNER EMC Inc. 625 Lehigh Ave., Union, NJ 07063 (201) 651-0644 • Telex 665-3444 .800/367-5566 

• CHASSIS MOUNTING 

• POWER ENTRY 
MODULE SERIES 

For Information 

800-367-5566 
As the world leader in 

RFIIEMI Filter Technology 
we have prototype capability 

here in the U.S. 

• PC MOUNT 

EMI FILTERS 
NO ONE ELSE HAS A 

MORE COMPREHENSIVE 
PRODUCT LINE, OR 

MORE RELIABLE 
PERFORMANCE. 

Schaffner is number one in 
technology, offering the 
broadest range of filters in 
the field. Our unique auto
mated manufacturing pro
duces precision-quality 
parts. Does this cost more? 
In fact, our automation al
lows us to price quite 
competitively. 
We have thousands of parts 
in stock, contributing to our 
record of on-time delivery. 
And the parts are approved 
to meet international stan
dards, ensuring perform
ance anywhere in the world. 

FN 352Z 
FN 353Z 
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SCHURTER 
P.O. Box 750158 • 1016 Clegg Court. Petaluma, CA 94975·0158 • 707·778·6311 • FAX 707·778·6401 

POWER ENTRY MODULES WITH RFI FILTER • ® ® ~ 'M @ . 
KFA ~ AC Power Connector with 1 or 2 pole fuseholder and optional 3 position voltage selector. 

KFB ~ AC Power Connector with lighted or unlighted on/off line switch. 
1.5 Quick connect terminals 4.8 x 0.8 

55 I 
f-----"'o'----_-J 

45 

with voltage 
selector 

xl external connection 
to be made by customer 

without voltage 
selector 

~ N 1'" I 
'~ ?O~ 
p~ 1_ Ie. 

KFA Part Numbers (casing and fusedrawer with voltage selector insert must be ordered separately) 

CASING PART NUMBERS FUSEDRAWER PART NUMBERS 

Voltage 
Protection Selector Filter Voltage Protection 

1 Pole 2 Pole w/out with 1A 2A 4A Marking 1 Pole 2 Pole 

KFA 4301.5051 KFA 4301.5041 • • 
4301.5052 4301.5042 • • 110,220,240 4301.1212 4301.1012 

4301.5053 4301.5043 • • 
4301.5011 4301.5001 • • No voltage selector insert 
4301.5012 4301.5002 • • Fusedrawer included with 

4301.5013 4301.5003 • • 
casing part number. 

'eV'" rO~ p E3 _ 

KFB Part Numbers 
APPROVALS: KFA KFB 

Switch Filter UL l,2,4A/250V 1,2,4A/250V 

1 Pole 1A 2A 4A eSA pending pending 

KFB 4301.5001 • VDE 1,2,4A/250V 1,2,4A/250V 

I 4301.5002 • SEMKO 1,2,4A/250V 1,2,4A/250V 

• 4301.5003 • SEV 1,2,4A/250V 1,2,4A/250V 
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SCHURTER 
P.O. Box 750158 • 1016 Clegg Court. Petaluma, CA 94975·0158 • 707·778·6311 • FAX 707·778·6401 

POWER ENTRY MODULES WITH RFI FILTER • ® @ ~ ~ @ 
KFC, CD ~ AC Power Connector with 1 or 2 pole fuseholder for 5 x 20 mm or % x 1%" fuses 

and optional 2 or 4 position voltage selector. CD includes on/off line switch. 

-----'!Q..~.- ----

5. 

42,2+0,3 

, 5 

Quick connect terminals 4,8xQ,B without voltage selector 

N 1- 1 
,~ O·Te., 

@ r' ~ p _ Ie, 

m 
N 

69,5 

with voltage selector 

x) external connection 
to be made by customer 

without voltage selector 
Quick connect terminals 4,8xQ,8 --"'1-1---'-1 -_/~ 

'@"re• O ~ 
p 1_ Ie, ~/, 

69,5 

with voltage selector 

No I" I <~::::==,r; I I 0- ____ ---l: I 

'<>--i O· Ie. . "I 
.@ J<'_ ~ .;-_________ U: 

..(~--::===r: I rr-
: ------lil:: 
~ ~ lJ: u _-

x) external connection 
to be made by customer 

1 pole 

1 pole 

2 pole 

1 pole 

2 pole 

1 pole 

2 pole 

KFC, CD Part Numbers (casing and fused rawer must be ordered separately) 

CASING PART NUMBERS FUSED RAWER PART NUMBERS 

Protection Voltage Selector Filter Voltage Protection 
1 Pole 2 Pole w/out with lA 2A 4A Marking 1 Pole 5 x 20 mm 2 Pole 5 x 20 mm 

KFC 4303.5011 KFC 4303.5001 • • 110,220, 4303.2114.03 4303.2014.03 

4303.5012 4303.5002 • • blank 4303.2406 4303.2401 

4303.5013 4303.5003 • • Voltage Protection 
4303.5031 4303.5021 • • Marking 1 Pole '14 x 1'14" mm 1 Pole V. xlV." mm 

4303.5032 4303.5022 • • 110,220, 4303.2814.03 4303.2714.03 

4303.5033 4303.5023 • • blank 4.303.2907 4303.2902 

CD 11.1501.151 CD 14.1101.151 • • APPROVAL 

21.1501.151 24.1101.151 • • RATINGS: 
KFC CD 

31.1501.151 34.1101.151 • • UL l,2,4A/250V pending 

11.3501.151 14.3101.151 • • CSA pending pending 
VDE l,2,4A/250V l,2,4A/250V 

21.3501.151 24.3101.151 • • SEMKO l,2,4A/250V pending 

31.3501.151 34.3101.151 • • SEV l,2,4A/250V 1.2,4A/250V 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1693 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

SPRAGUE RELIABLE FILTERS 
Sprague High-Frequency Power Line 

Filters Provide Communications Security 
The Sprague 541JX Series of high-frequency power line filters 
offers an effective countermeasure against commercial elec
tronic spying. These rugged, small profile filters provide the 
same high performance and dependability for many commercial 
applications that were previously available only as military com
ponents for TEMPEST-compliant equipment. 

• UL Recognition' 
• CSA Certification' 
• VDE License ... 
• Circuit 1: 40 + dB Common-Mode Suppression 

40 MHz - 1000 MHz 
• Circuit 2: Circuit 1 Common-Mode Performance Plus 

Moderate Differential Mode Suppression 
1 MHz - 30 MHz 

• Circuit 3: High-Level Common-Mode Suppression 
100 kHz - toDD MHz 

• Circuit 4: Circuit 3 Common-Mode Performance Plus 
Enhanced Differential Mode Suppression 
1 MHz - 30 MHz 

• Circuit 5: Premium Differential Mode Suppression 
1 MHz - 30 MHz Plus Common-Mode Per· 
formance of CircUit 3 

For complete information on Series 541 JX 
Power Line Filters, a part of Sprague's reliable 
FIL-MAG'" Filter and Magnetic Products line, 
ask your local Sprague sales office or sales 
representative for Data Sheet 8218 or write 
Technical Literature Service, Sprague Electric 
Company, PO. Box9102, Mansfield, MA02048-
9102. For applications assistance, call the 
Sprague Filter Operation at (413) 664-4441. 

LINE ~ 

CIRCUIT 1 CIRCUIT 2 e, 
c, 

~ LOAD LINE ; te, ie, ~ L~AD 
e, e, 

For complete information on Ceramic EMI/RFI 
Filters, ask your local Sprague sales office or 
sales representative for Ceramic Filter Catalog 
FD-129 or write to Technical Literature Service, 
Sprague Electric Company, P.O. Box 9102, 
Mansfield, MA 02048-9102. For application 
assistance, call the Sprague Filter Operation 
at (413) 664-4441. 

4SF-6111R3V3 

RATINGS AND CHARACTERISTICS 
Dielectric Withstanding Voltage (2 seconds) Currenl Raling Clrcuil 

Line-to-Line - 1700 VDC _-'-P=arl-=--:N::-u:::m:=be::.r __ ---"'2:=O.:V"'ACO-_-=:25:=O-'V:.:AC"--_---"S"'ty"'le_ 
Line-to-Ground - 2700 VDC 541JX0323 3.0 A 3.0 A 3 

Voltage Rating 541JX0324 3.0 A 3.0 A 4 
120 VAC at 60 Hz 541JX0325 3.0 A 3.0 A 5 
250 VAC at 50 Hz 541JX0643 6.0 A 6.0 A 3 

Max. Leakage Current 541 JX0644 6.0 A 6.0 A 4 
0.25 mA at 120 VAC 541JX0645 6.0 A 6.0 A 5 
0.5 rnA at 250 VAC 541JX1061 10 A 10 A 1 

541JX1062 10 A 10 A 2 
'Pending 

"Pending: 250 VAG/SO Hz Ratings 

TYPICAL COMMON-MODE 
INSERTION lOSS 

O.---r"nTT11Tr"1-rf
1 

TT11Tr"1"TTTT!TT.---r-nTmT1 

o~hH~~hHffm~hHffm~hH~ 

I "-o~hH~~hH~~;~hHffm~~ffim 7i? V" 

TYPICAL DIFFERENTIAL MODE 
INSERTION LOSS 

CIRCUIT 3 CIRCUIT 4 CIRCUIT 5 

, .. ; "f -! £E~ "~f"1 £'tE~ 
l Cy Cy 

Sprague Ceramic EMI/RFI 
Filters to MIL-F-28861 

Provide Ultra-High Reliability 
• Replaces MIL-F-15733 • QPL Approved on Slash Sheets 2 and 4 
• Product Assurance Level B • QPL Pending on Slash Sheets 1,3, and 5 

C 2Dd"/ T 
/OECADE '" P· BOdB/ I / DECADE 

L 1 'OdXECADE ~ 

L2 'IoECADE ~ 

2700 

It(; ,f) SPRnGUE® 
"':..b~ H THE MARK OF RELIABIUTY 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

PRODUCT LINE SUMMARY 
TRANSFORMERS & INDUCTORS FOR TELEPHONE 
INTERCONNECT. The TTC SERIES meets the high per
formance requirements of telephone central office, 
modem, facsimile, and voice communication applications. 
These FCC PART 68 coupling, direct connect, hybrid 
transformers and holding coils COMPLY WITH UL & 
MEET FCC PART 68 requirements. 

FOR DETAILS SEE A-2396, 2397 

THE ATT SERIES AUDIO TRANSFORMERS are a low cost, 
volume produced series of transformers for impedance 
matching, isolation & sound distribution applications. 
The DP SERIES ENCAPSULATED AUDIO TRANSFORM
ERS are cost effective for severe environments & are 
tested to MIL-T -27; several items MEET FCC PART 68 
requirements 

FOR DETAILS SEE A-2399 

PROFESSIONAL AUDIO TRANSFORMER SERIES of 
high performance audio transformers are widely used in 
communications, broadcasting, recording & measuring 
apparatus. These transformers are available with electro
static and MU-metal shields; lead, solder lug, or PC pin 
terminations; & open or metal case construction. 

FOR DETAILS CONTACT FACTORY 

The PEP INTERNATIONAL SERIES POWER TRANS
FORMERS have physical barriers between primary & 
secondary windings. The PEP SERIES incorporates a 
double protection insulation system and passes ilOOOV 
R M S HIPOT. IS' 
/.0.. UL 11111 RECOGNIZED-FILE NO. E 98949 ~ 
~ MEETS CSA. IEC 65 & VOE SAFETY STANDARDS 

CUSTOM OEM POWER & AUDIO TRANSFORMERS
UL RECOGNIZED under UL1i111 and Tamura FILE NO. E 
59673. These designed-to-customer performance trans
formers also COMPLY WITH CSA, IEC-65. MITI-JIS. & 
VDE SAFETY STANDARDS. This series offers many differ 
ent construction styles and OUTPOWER RATINGS FROM 
0.7VA TO 400VA. 

FOR DETAILS CaNT ACT FACTORY 

NOISE FILTERING & POWER INDUCTORS for switch
mode power, regulator, control & filtering circuit applica
tions. SKP SERIES INDUCTORS for EMIIRFI noise 
absorbing use. SKL SERIES INDUCTORS have SWING
ING L with varying DC. SKC SERIES INDUCTORS are 
wound on gapped toroidal cores & have current ratings 
from 5 to 50A DC 

FOR DETAILS SEE A-1293 

DC-DC CONVERTERS NON-ISOLATION. SINGLE-IN
LINE PACKAGE for POLARITY REVERSING & VOLTAGE 
BOOSTING use. This series of DC-DC converters is encap
sulated for environmental protection & available with 
single or dual outputs. In four package sizes, they have 
output power ratings of 0.2, 0.3, 0.5, & 1.0 WATT. 

FOR DETAILS SEE 1987 

DIRECT PLUG-IN AC-DC REGULATED & UNREGU
LATED POWER SOURCES comply to WORLDWIDE safety 
agency requirements. This series is available in a variety 
of output ratings & terminations. Custom logo & multiple 
listings available. FOR DETAILS SEE A-2402 and 

0-1988 'i\1 @ @ ® 

The OLYMPIAN SERIES SWITCHING POWER SUPPLIES 
are the highest WATTSIINCH3 VDE certified units avail
able. The series is UL & CSA approved. The Olympian 
series features WORLDWIDE AC INPUT with VDE0871 & 
VDE0875 filtering, SURFACE-MOUNT HYBRID TECHNOL
OGY, OVP, ENABLE/INHIBIT, POWER FAIL, & 80,000 
HOURS MTBF. FOR DETAILS SEE A-1984, 1985, 1989 

TELECOMMUNICATION TRANSFORMERS for DATA, 
DIGITAL, LOCAL -AREA-NETWORK & T -1 CARRIER circuit 
applications. These wide-band & pulse transformers fea
ture low loss & low distortion performance characteris
tics. Miniature size, & low profiles are achieved with 
high-perm cores. Many models MEET FCC PART 68 
isolation requirements. 

MINIATURE ENCAPSULATED TRANSFORMERS AND 
INDUCTORS are the smallest (0.31" x 0.41" x 0.465") 
audio magnetiC components available with l000V R M S 
HIPOT. Several models MEET FCC PART 68 & 1500V 
R M S HIPOT. The MET SERIES transformers & MEl 
SERIES inductors are manufactured to MEET MIL-T-27 
as type TF5S21 ZZ. 

FOR DETAILS SEE A-239B 

SCR-TRIAC TRIGGER & PULSE-ISOLATION 
TRANSFORMERS. The STT SERIES is designed for low 
cost source isolation with 2600V R M S HIPOT for SCR & 
TRIAC control circuits. The PHT & G SERIES PULSE 
TRANSFORMERS offer a wide range of characteristics. 
Encapsulated for protection against severe environments. 

FOR DETAILS SEE A-2399 

3 FLANGE BOBBIN POWER TRANSFORMERS-8o 
MODELS IN STOCK. The 3F SERIES POWER TRANS
FORMERS are drop-in compatible to all competitors & 
tube packed for auto-insertion. 

UL1585 CLASS" & III-FILE NO. E 95844 
IS,UL GENERAL PURPOSE TRANSFORMER-E 91239 
~ UL CLASS B INSULATION SYSTEM 

FOR DETAILS SEE A-2401 

LOW PROFILE-3 FLANGE BOBBIN PC POWER 
TRANSFORMERS. The 3FL SERIES power transformers 
are designed and manufactured to comply with UL re
quirements and utilize a UL CLASS B INSULATION 
SYSTEM. Available in 5 power ranges: 2VA, 6VA, 12VA, 
24VA & 48VA. These transformers have max. heights 
above the PC board of 0.65" to 1.375". 

FOR DETAILS SEE A-2401 

EMIIRFI AC LINE FILTERS & COMMON MODE INDUC
TORS. This series MEETS FCC PART 15 & VDE-oB71 
CLASS A & B requirements; UL 1283 RECOGNIZED under 
E 92559; CSA CERTIFIED to C22.2 #8; & TUV CERTIFIED 
to VDE0565, Teil 3. FOR DETAILS SEE A-1292, 1712, 

1713 

ISOLATION SERIES DC-DC CONVERTERS mount on a 
PC board. These COST EFFECTIVE, LOW PROFILE, 
SMALL SIZE power modules are ENCAPSULATED SUR
FACE-MOUNT HIGH-DENSITY HYBRID packaged to guar
antee LONG LIFE & HIGH RELIABILITY. Most models in 
this series of DC-DC converter modules include a NOISE 
FILTER INDUCTOR & OVERCURRENT PROTECTION. 

FOR DETAILS SEE 001986, 19B7 

PLUG-IN POWER SOURCES are available in CORD-CORD 
DESK TOP, UL-CSA PLUG & EUROPEAN PLUG configura
tions with a variety of output terminations. Includes barrel 
plug & screw terminal styles. A wide range of output rat
ings including AC-AC, AC-DC regulated, & AC-DC unreg
ulated models, & OEM CUSTOM designs are available. 

OPEN FRAME POWER SUPPLIES-These LINEAR & 
SWITCHMODE SERIES meet all international safety and 
emission standards. They are available in multiple and sin
gle output models with WORLDWIDE AC INPUT. HIGH 
MTBF components are used throughout these power sup
plies for high performance and long operating life. 

FOR DETAILS 1990, 1991 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1695 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

COMMON MODE COILS FOR A.C. LINE & R.F.I. FILTER CIRCUITS 

SPECIFICATIONS 
• WORKING VOLTAGE: 25DVAC 
• DIELECTRIC VOLTAGE: 15DDVAC 

PART 
NUMBER 

CMT-Oll02 

CMT-Oll04 

CMT-01202 

CMT-01301 

CMT-02105 

CMT-D21D7 

CMT-D22D3 

CMT-D2302 

CMT-031l0 

CMT-03305 

CMT-D35D2 

CMT-03801 

CME-D41D3 

CME-041D5 

CME-D42D2 

CME-042D3 

CME-051D7 

• INSULATION RESISTANCE: 100 Megohms, 500VOC CME-D5110 
• TEMPERATURE RISE: 3DoC Max. CME-D5205 
• OPERATING TEMP. RANGE: -25°C 10 +85°C CME-05303 

SCHEMATIC DIAGRAM 

~ 
LINE ==== LOAD 

~ 

FIG. 1, 2 & 3 

~~~ 
~lU 

(mm) 
FIG. 0.0_ T L±3 

28 12.5 20 

AMPS 
(AC) 

2 

3 

2 

3 

3 

5 

8 

2 

2 

2 

3 

UL:' 
(mH) 

2 

4 

2 

5 

7 

3 

2 

10 

5 

2 

3 

5 

1.5 

2.5 

7 

10 

5 

3 

D.C.R. 
(OHMS) 

0.25 

0.35 

0.15 

0.10 

OAO 

0.50 

0.20 

0.10 

0.55 

0.15 

0.04 

0.02 

0.45 

0.55 

0.18 

0.22 

0.70 

0.80 

0.30 

0.15 

FIGURE 
NUMBER 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 
5 . 

FIG. 4 & 5 

+I 
I L LtJ ·~I.:±::F[ 

FIG. W THe 0 
(mm) 

LEAD 
. DIA. 

0.40 

0.40 

0.55 

0.70 

0.40 

0.40 

0.55 

0.70 

OAO 

0.70 

0.95 

1.20 

0.40 

0.40 

0.55 

0.55 

0.40 

0.40 

0.55 

0.70 

2 28 14.5 20 

3 32 22 20 

4 28.5 22.5 30 16 17 

5 35.5 22.5 30 28 17 

"FIG. 4 ONLY 
(3 mm Dia.) 

TYPICAL PERFORMANCE CHARACTERISTICS 

100 

STATIC CHARACTERISTIC 
CMT·02105 IN CIRCUIT 1 

II i 
II , I I 

I 
- ~ ..... 

r- t - r-+- ·1 -- - t-
I I H- II.~ -

,/ ~ rr- -, 
./ ... 1-

.li+ I ... -.-

.. 1 'm [ ll- t-- . 

I i I , 

_ J .l 
-

II 
lOOK 1M 10M 

LLb 
Frequency (Hz) 

DYNAMIC CHARACTERISTICS 
CMT·02105 IN CIRCUIT 2 

=---8' .~ 1 ~t---_ 
I : I Iii: ,: 

--+---t r+i----r-1 
...L1Jl_~ __ . ...J 

1M 10M 30M 

Frequency (Hz) 

MEASURING 
CIRCUIT 1 

MEASURING 
CIRCUIT 2 

r----, 
LlN~~' 
100: T: r"'1 J r. Switching 50Hz I _ I Power Supply 

L ____ .J 

ex: O.I~F 
Cv: 2200pF 

2700 
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FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

TAMURA RFI LINE FILTERS L0... 
FCC PART 15J AND VDE-0871, CLASSES A & B ~ . 

FIG. 1F FIG.1L FIG. 2 FIG. 3 

'Insert F for FAST-ON TABS. or insert L for LEAD WIRES. 
tDielectric voltage and I.R. is line to case or ground. SCHEMATICS 
FIG. 1F 

FIG. 1L 

FIG. 2 

(mm) 
Terminals: Fast-On tab #110 

23 

Terminals: UL 1015 #20 
(mm) 

(mm) 

Bockd_ 

Terminals: Fast-On tab #187 R5.5 

TAMURA QUALITY CIRCLES THE ELECTRON WORLD 

DIAGRAM I 

lINE
O i i -w--i-~ LOAD 

olL_~_r!jo 
DIAGRAM II 

r----------l 

LINE j f ~ ff LOAO 
I I 
L. __ ' _______ .-I 

FIG. 3 

E8f[Bl 
I 38.5 I 1 265 1'5 t 

(mm) 

Terminals: Pin terminals ~. 1.0 

\_1 TAMURA CORPORATION OF AMERICA 
1150 DOMINGUEZ ST. 0 CARSON, CA 90746-3518 0 213/638-1790 0 FAX: 2136389956 

2700 
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EMI/RFI FILTERS 

EMI/RFI FILTERS 

Series name Exterior view Function Part No. Rated Test Leakage Weight 
voltage (V) voltage (V) current (rl)A) (g) 

ZAP Prevention of normal and ZAP2205·01 AC.250 AC.1500 <10 (;g~~) 370 

b@] common mode EMI ZAP221 0·01 10 AC.250 AC.1500 <10(;6~~) 950 

r:J between 0.15 to 30MHz. 
ZAP2220·01 AC.250 AC.1500 < 10 (ig~~) 1,200 20 

@ Metal cased ZAP2230·01 30 AC.250 AC.1500 <1.0(i6~~) 1,750 - - terminal: studs 

ZAR Prevention of commOQ ZAR2205·01A 5 AC.250 AC.1500 <10 (i6~~) 400 

~ 
mode EMI between 0.15 ZAR2210·01A 10 AC.250 AC.1500 <1.0 (iZ~~) 1,100 

~ to 300MHz 
<10 (i6~~) ZAR2220·01A 20 AG.250 AC.1500 1,400 

@ 
ZAR2230·01A 30 AG.250 AC.1500 <10 a6~~) 2,200 I Metal cased - - i terminal: studs 

ZAC Prevention of normal and ZAC2205·00U 5 AG.250 AC.1500 <10 a6~~) 240 

0 
common mode EMI ZAC2206·11 6 AC.250 AC.1500 <1.0 (;6~~) 270 
between 0.15 to 30MHz. 

ZAC2210·00U 10 AC.250 AC.1500 <10 (i6~~) 250 [} UL recognized: -;OOU 
ZAC2210·11 10 AC.250 AC.1500 <1.0 (i6~~) 290 

~ 
UL recognized, TUV 
approved. ZAC2215·00U 15 AC.250 AC.1500 <1.0 (ig~~) 260 
CSA certified -11 ZAC2220·11 20 AC.250 AC.1500 <10 (i6~~) 440 

Metal cased 
ZAC2220·00U 20 AC.250 AC.1500 <10(;6~~) 260 terminal: studs 

ZAG-S More than 20dB attenua· ZAG2206·11 S 6 AC.250 AC.1500 <0.75 (i6~~) 280 

f--=)[U 
tion for high voltage ZAG2210·11S 10 AC.250 AC.1500 <0.75 (;g~~) 300 
pulse such as 1.2~V, 1 ~s. 

ZAG2220·11 S 20 AC.250 AC.1500 <075 (ig~~) 300 U L recognized, TUV 
• ZAG2230·11 S AC.250 AC.1500 <075 ag~~) 480 approved, CSA certified. 30 
ZAG2220·H 20 AC.250 AC.1500 <0.75 ag~~) 300 
• Applying for CSA, TUV. 

ZAG 

~§) 
Prevention of common ZAG2205·11 5 AC.250 AC.1500 <10 (i6~~) 150 

~, 
.mode EMI between 0.15 ZAG2210·11 10 AC.250 AC.1500 <1.0(i6~~) 160 

0 to 100 MHz and normal 
ZAG2220·11 20 AC.250 AC.1500 <1.0 (;6~~) 170 

o Metal cased 
mode EMI between 
0.15 to 30MHz. 

terminal: studs UL recognized. 

ZAG-P Prevention of high ZAG2205·11·P 5 AC.250 AC.1500 <10 (i6~~) 280 

O~ Metal cased 

voltage pulse EMI. ZAG2210·11·P 10 AC.250 AC.1500 <10(i6~~) 280 
UL recognized. 

ZAG2220·11·P 20 AC.250 AC.1500 <1.0 (i6~~) 280 
- terminal: studs 

ZHC Prevention of normal and ZHC2203·11 3 AC.250 AC.1500 <1.0a6~~) 130 

0-[11 common mode EMI ZHC2206·11 6 AC.250 AC.1500 <10(i6~~) 250 
- e- Metal cased between 0.2 to 30 MHz. 

ZHC2210·11 10 AC.250 AC.1500 <10 a6~~) 270 . - .- terminal: studs U L recognized, TUV 
approved, CSA cetfified 

ZHG More than 20dB attenua· ZHG2203·11S 3 AC.250 AC.1500 <0.75 a6~~) 150 

{J Ii tion for high voltage pulse ZHG2206.11 S 6 AC.250 AC.1500 < 0.75 (i6~~) 260 
such as 2kV, 1,/,s ... 

ZHG2210·11S 10 AC.250 AC.1500 <0.75 a6~~) 280 UL recognized, TUV 
approved, CSA certified. ZHG2203·H 3 AC.250 AC.1500 <0.75 (i6~~) 150 

ZHG2206·H 6 AC.250 AC.1500 <0.75 a6~~) 170 
Metal cased Terminal: taston tabs ZHG221O·H 10 AC.250 AC.1500 < O. 75 (i6~~) 170 

ZSB Prevention of normal and ZSB2210·05A 10 AC.250 AC.1500 <15 (i6~~) 120 

®~ I~ common mode EMI 
between 0.15 to 30 MHz. 
VDE approved. 

Metal cased Terminal: taston tabs 

ZSG ®<J Prvention of normal and ZSG1215·06A 15 AC.125 AC.1500 <0.5 (i6~~) 170 
common mode EMI 
between 0.15 to 30 MHz. 
UL recognized, CSA 

Metal cased Terminal: faston tabs certified. 

ZCB Prevention of normal and ZCB2203·11 3 AC.250 AC.1500 <0.75 (i6~~) 45 

0 ~ 
common mode EMI ZCB2206·11 6 AC.250 AC.1500 < O. 75 (i6~~) 45 
between 0.15 to 30 MHz. 

ZCB2203·11 S 3 AC.250 AC.1500 <0.75 (i6~~) 55 Equally effective in high 
voltage pusle EMI at· ZCB2206·11 S 6 AC.250 AC.1500 <075(i6~~) 60 
tenuation to -11 S. type. 

Plastic cased Terminal: faston tabs U L recognized, TUV 
approved, CSA certified. 

A-169B For manufacturers' sales offices, see yellow pages EEM 1988 
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EMI/RFI FILTERS 
TOK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect,!L 60056. U.S,A. Phone: (312) 803-61 00 CHICAGO REGIONAL OFFICE Phone: (312) 803-6100 INDIANAPOLIS REGIONAL 

?t~~~ ~~~~gi7M~Fc~~go~~~26~~~6Ro~~jO~~r9rJ;Lt~ 6~s~~lm B?~'~~'~~O~~~2~~F~~E~r,Eg~~~~~~b~'g~r;N)RIi;+26WFTg~~~~~~~~n?k~g~~W'grL~~~'~Tsj~~c9 g~tldf~~g~~ ~2~~ 
506-9800 SAN fRANCISCO DISTRICT OFFICE Phone: (408) 437-9585 TOK CORPORATION, TOKYO, JAPAN 

EMIIRFI FILTERS 

Series name Exterior view Function Part No. Rated Rated Test Leakage Weight 
current (A) voltage (V) voltage (V) current (mA) (g) 

ZGB 

:0= 
Prevention of normal ZGB22R5-0t U 0.5 AC.250 AC.1500 <10 (i6~~) 75 
mode EMI between ZGB2201-01 U 1 AC.250 AC.1500 <10 (i6~~) 75 
0.15 to 30MHz. 

ZGB2202-01 U 2 AC.250 AC.1500 <10 a6~~) 75 
Metal cased UL recognized: -01 U 

ZGB2203-01 U AC.250 AC.1500 <1.0 (~~~~) 75 Lead Wires 3 

2MB Prevention of normal 2MB22R5-11 0.5 AC.250 AC.1500 <1.0a6~~) 65 

~O~ mode EMI between 0.15 2MB2201-11 AC.250 AC.1500 <1.0 (i6~~) 65 
~ ~ to 30MHz. 

2MB2202-11 2 AC.250 AC.1500 <1.0 (~6~~) 65 UL recognized: -11 
2MB2203-11 AG.250 AC.1500 <1.0 (i6~~) 65 Platsic cased VDE approved: -13 3 

Lead wires 2MB2201-13 AC.250 AC.1500 <0.4 ag~~) 45 

2MB2203-13 3 AG.250 AC.1500 <0.4 (~gg~) 45 ._-----
<0.5 a6~1~) ZJG [-] [J: 

Prevention of normal ZJG22R5M-P 0.5 AG.250 AC.1500 21 
and common mode EMI ZJG2202M-P 2 AG.250 AC.1500 <0.5 (ig~~) 30 
between 0.15 to 30 MHz. 

ZJG2203M-P 3 AC.250 AC.1500 <0.5 a6~~) 30 UL recognized, TUV 
Plastic cased approved. CSA certified. ZJG2206M-P 6 AC.250 AC.1500 <0.5 (§6~~) 34 
Pin terminals 

ZUB Prevention of common ZUB2203-00 3 AC.250 AC.1500 <0.5 (16~~) 50 

~ 
mode EMI between ZUB2203-00-F 3 AG.250 AC.1500 <0.5 (i6~~) 70 P 1 to 300MHz. 0, 

ZUB2206-00 6 AC.250 AC.1500 <0.5 a6~~) 50 With fuse: -00 -F 
UL recognized, TUV ZUB2206-00-F 6 AC.250 AC.1500 <0.5 (ig~~) 70 

Metal cased approved, CSA 
Terminal: faston tabs certified: -00 

ZUG-11 

~ P 
Prevention of normal ZUG2203-11 3 AC.250 AC.1500 <0.5 (i6~~) 46 
and common mode EMI ZUG2206-11 6 AC.250 AC.1500 <0.5 (~6g~) 46 
between 3 to 30 MHz. 

Metal cased UL recognized, TUV 
TerminaL faston tabs approved, CSA certified. 

--------
ZJK-OO Prevention of common ZJK51R1-00 0.1 DC.50 DC.125 1.5 

c=:J 
mode EMI between ZJK51 RS-OO 0.5 DC.50 DG.125 1.5 
0.2 to 200 MHz 

ZJK51 03-00 3 DC.50 DG.125 1.5 g ~ ReSin molded ZJK51R1-05 0.1 DC.50 DC.125 0.8 
Flat terminal 

ZJK51R5-05 0.5 DC.SO DC.125 0.8 

ZJK5103-05 3 DC.50 DC.125 0.8 
ZJK-05 c:::=J Prevention of common 

mode EMI between 

W ~ Resin molded 
0.2 to 200 MHz. 

Flat terminal 

ZJY 

~ R 
Impedance Over 2001l ZJY51 R5-8P 0.5 DC.50 DC.125 1.4 
between 20 to 100 MHz. 

Plastic cased 
Flat terminal 

ZJSR L:) Prevention of normal ZJSR5101-330, 

W ~ 
mode EMI between 7 470, 680. 101. 
to 800MHz 221, 331, 102. 

DC.50 DG.125 Resin molded 222, 232, 472, 
Pin terminal 682, 103, 223. 

333 

ZJSC Prevention of normal ZJSC-R10-470 S DC.50 DG.125 
mode EMI between 4 ZJSC-R15-121 5 DC.50 DC.125 
to 1000MHz 

ZJSC-R47-121 
------

5 DC.50 DG.125 

~ Y 
ZJSC-R47-181 5 DC.50 DC.125 
ZJSC-R47-391 5 DC.50 DC.125 

ReSin molded ZJSC-1 RO-1 03 4 DC.50 DC.125 
Pin terminal 

ZJSC-2R2-101 3 DC.50 DC.125 
ZJSC-220-101 DC.50 DC.125 
ZJSC-470-331 0.6 DC.50 DC.125 1 

ZBF Impedance Over 301l ZBF253S-01 3 DC.50 0.5 

~ U 
between 10 to 1000 M Hz ZBF503S-01 3 DC.50 0.5 

ZBF253D-01 3 DC.50 0.5 
ZBFS03D-01 3 DC.50 0.5 

Round lead terminal ZBF503S-0nA 3 DC.50 0.5 
• Specifications, materials, etc. are subject to change without notice. .--• '" "f~ '" " " 'i 
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DATA LINE FILTERS 
DIP Noise Filters 

Model 

0·03CID·03C1 
0·05N1 
0·07C1 
0·08C2 
0·08C2A 
0·16C 
0·20C 
0·40C 
0·42C 
0·45C 
0·47C 
0·55C 

Circuit 
Diagram 

4 cores 
8 cores 
1 core 
1 core 
1 core 
1 core 
1 core 
1 core 
1 core 
1 core 
1 core 

1 core 

No. of Terminalsl 
Circuits 

16/8 circuits; Common mode 
16P/S circuits; Normal mode 

16P/S circuits; Common mode 
8P/4 circuits; Common mode 
8P/4 circuits; Common mode 
8P/4 circuits; Common mode 
16P/S circuits; Common mode 
6P/3 ci rcuits; Common mode 
IOP/5 circuits; Common mode 
16P/S circuits; Common mode 

20P/l0 circuits; Common mode 
10P/5 circuits; Common mode 

0·58C 1 core 16P/S circuits; Common mode 

Bead Inductors 
Model Type 

B·01·AT Single; axial lead type 

B·01·AT1F Single; axial lead type 

B·01·A Single; axial lead type 

B·01·RT Single; axial lead type 

EMI Cores 
ESD·R Series 

Model A 

ESO·R·14A 14 

Packaging 

5,000/reel 

2,000/flat 

2,000/reel 

B C 

7 3 

Rated Current 
per Line (rnA) 

100 
100 
300 

2,300 
500 
500 
500 
300 
300 
300 
300 
300 
300 

Tape size standard 

Conforms to EIAJ 
Conforms to EIAJ 

Conforms to EIAJ 

Conforms to EIAJ 

(mm) 

Remarks 

ESO·R·16 16 12 S.4 

ESO·R·19 19 9 II w/core cap 

ESO·R·25 26 14 IS w/core cap 

ESO·R·38 39 18 14 w/core cap 

ESO·R·47 48 26 16 w/core cap 
ESO·R·57 62 32.4 19 w/core cap 

ESO·R·l00 9.5 5 10 

ESO·R·12C 12 15 

ESO·R·120 13 5.5 6.5 w/core cap 

ESO·R·190 19 9 11 w/core cap 

ESO·R·250 26 14 15 w/core cap 

ESD·RB Series 
Model A B C o Remarks 

ESO·R·19B,190B 21.5 S.5 12 18.5 wlcore case 

ESO·R·25B, 250B 29.5 13.5 14 23 w(core case 

ESO·R·3SB 42.5 17.5 15 28 wlcore case 

ESO·R·47B 51.5 25.5 17 34 w{core case 

EMC Beads 
Model Core Wire No. of Impedance 

turns at l00MHz 

B·l 8·20·F·28 Teflon wire (0.26<1»; single core; white 2T ;;;610 

B·3 8·20L·4S8 Teflon wire (0.51<1»; single core; red 2T ;;;961l 

B·4 8·20L·44 Teflon wire (0.26<1»; single core; white 2T ""2201l 

B·5 8·20L·44 Teflon wire (0.26<1»; single core; white 3T ;;;4001l 

B·5A 8·20L·44 Teflon wire (0.26<1»; single core; white 3T ;;;4001l 

B·7 8·20F·28 Teflon wire (0.32<1»; single core; green 2T ;;;631l 

B·8 8·20L·48B Teflon wire (0.4<1»; single core; blue 2T ;;;107!l 

B·9 8·20L·488 Teflon wire (0.4<1»; single core; yellow 3T ;;;2391l 

B·10 8·20L·488 Teflon wire (0.4<1»; single core; black 4T ;;;3901l 

B·6·22A Soft copper wire (0.6<1» 

B·6·31A Soft copper wire (0.6<1» 

Model Type 

B·Ol·RTF Single; axial lead type 

B·02·R Double; radial lead type 

B·02·RT Double; radial lead type 

B·03·RT Double; radial lead type 

ESD·FPl Series 
Model a b 

ESD·FPL·16 37± 1 25.4± I 

ESD·FPL·34 60 ± I 48.3±1 

ESO·FPL·50 80 ± I 6S.6±1 

ESO·FPL·60 93 ± 1 81.3±1 

ESD·OR, 0 Series 
Model A (max.) B Wire size 

ESO·QR·12 18 28± 1 <1>4, </>6 

ESO·QR·1S 22.5 32± 1 ¢S, </>6 

ESO·QR·25 32 32±1 </>10,</>11 

ESO·QR·25S 25 23 ~<1>13 

ESO·QR·45 45 27 ~<1>26 

ESD·H Series 
Model A B 

ESO·H·14U 17.5 7 

ESO·H·14NU 17.5 7 

Packaging Tape size standard 

2,0001flat Conforms to EIAJ 

Conforms to EIAJ 

2,0001reel Conforms to EIAJ 

2,000/reel Conforms to EIAJ 

c d e 
12±0.5 12.7±0.5 1.5±0.3 

12±0.5 12.7±0.5 1.5±0.3 

12±0.5 12.7±0.5 1.5±0.3 

12±0.5 12.7±0.5 1.5±0.3 

Remarks 

Plastic case; w/hinged clamp 

Plastic case; w/hinged clamp 

Plastic case; w/hinged clamp; 
wlfixing tab 

Attached with tape; separate type 

Wlspring clamp; separate type 

C o 
15±2 5±2 

5±2 

ESD·R Series EAD·RB Series ESD·FPL Series ESD·OR, ESD·O Series ESD·H Series 

@I ~[EJ 
~ ~I 1K~1r ~~ ~AA"",;" 

EMC Chip Filters 

Model 

M·608 

M·614 

M·620 

M·720N 

Bead Inductors 

Frequency range 
(MHz) 

5-200 

5-100 

5-50 

50-300 

Impedace 
(Il) 

;;;300 (at 100MHz) 

;;; 700 (at 50MHz) 

"" 1,000 (at 30MHz) 
;;; 50 (at 200M Hz) 

DIP Noise Filters 

Rated current 
(rnA) 

100 

100 

100 

ESD-QR-12, 15, 25 ESD-QR·25S ESD·Q·45 

Rated voltage 
(V) 

50 

50 

50 

50 

A-HOO For manufacturers' sales offices, see yellow pages 

Insulation resistance (Mil) 
at 100V ~C; btwn. 

terminals 

;;;10 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

r~TOKO AMERICA FILTERS 
Toko's filter choices include LC, diQital, helical, ceramic and 
surface mountable types to meet a wide range of video, audio 
and communications equipment applications. 

HELICAL FILTERS 
Toko Helical Filters are designed for use with communications equip
ment operating between 130 MHz and 1.5 GHz, including cellular 

telephones and business-band transceivers. Compact, double, triple, 
and quadruple-tuned types are available, with adjustable and screw
type cores for tuning. 

Type 
Center Freq. 365 MHz-1.5 GHz 650 - 1.50 GHz 
Impedance 50g 500 50_5000 
HI/Lth/Wd (mm) 9/11.2/6 9/17/6 14.7/15.5/8 24/32/19 20.6/26.4/13 
Temp. Range -10° to +600C -100_+600C -100_+600C -10°_+60°0 -10°_+60°0 -10°_+60°0 

f~ LC FILTERS "!i-i{ n, 
5 mm.FILTERS 

With built-in capacitors to save Type 5 VF Series 5 VH Series 5 VFN Series 
board space and cut development Freq. Range 0.1_15 MHz 10_200 kHz 0.1-15 MHz 
time. Adjustable types are avail-

Impedance 1000_10 Krl 1000_10 KO 1000-10 KO 1000-10KO able with 5mm or 7mm coils, as 
well as several internal capacitance HI/Lth/Wd (mm) 8.8/12.2/6.1- 6.8/6.1/6.1- 9.5/6.1/6.1- ~i!7f2:5/6.8-

8.8/29.3/6.1 6.8/18/6.1 9.5/18/6.1 8.8/29.8/6.8 ' 
options. If a standard part number 

Temp. Range -100_+600C -10°_+60°0 -10°_+60°0 -100_+600C -10°_+60°0 -10°_+60°0 does not meet your needs, Toko 
can supply custom types. Number of Single, Dual, Single, Dual, Single, Dual, Single. Dual, Single, Dual, Dual, Triple, 

Elements Triple Triple Triple Triple Triple Quad, Quint 

7 mm.FILTERS 10 mm.FllTERS 

FREE! 
Send for new coil 
and filter catalog 
filled with over 120 
pages of product 
specifications, 
features and part 
numbers. 

SMT CHIp· TYPE 

Type 

Freq. Range 

Impedance 

HI/Lth/Wd (mm) 

Temp. Range 

Number of Elements 

FILTERS 4FUS 

7V Series 

100 kHz-l0 MHz 

l00!8-10 KO 

14/8/8-
16/26/10 

-100_+600C 

Dual, Triple 

.ABo-07 Series. LPFS Series 

10 kHz-200 kHz 10 kHz-200 kHz 10 kHz_200 kHz 

1 Krl_10 Kg 1 KO-l0 KO 1 KO-l0 KO 

13.5/9.219- 21/13.5/13.5- 10/23/13.5 
13.5/25/9 21/33.5/13.5 

-100C_+6000 -100_+600C -10°_+60°0 

Single, Dual, Triple Single, Dual, Triple 

ACTIVE 
DIGITAL AUDIO 
FILTERS 
Type PALH 0900 This series of chip type filters are 

designed for use between 0.1 -
15 kHz. Suggested applications 
are high, low and bandpass fil
ters, delay lines, equalizers and 
similar circuit elements. 

Useable Frequency Range 0.1_15 MHz CuI Off Freq. 5 kHz_20 kHz 

Maximum Inductance 700 ,aH Impedance 10 KO 10 Kn 
Unloaded Q. approx. 40 HI/Llh/Wd 20.5/38.5/13.5 20.5/38.5/13.5 
Internal CapaCitor 4-750 pF Temp. Range -100_+600C 

10 kHz-2oo kHz 

1 KO-l0 KO 

10/34/13.5 

-10°_+60°0 

10 Kg 

20.5/38.5/13.5 

FM CERAMIC FILTERS AM CERAMIC FILTERS AM MECHANICAL FILTERS 

Type 

Freq. Applicable 10.7 MHz 10.7 MHz 455 kHz 455 kHz 450/455 kHz 
Impedance 3301l 3300 300 KIl/17 pF/2 KO 300 K{)fH pF/2 K!l 3 KQ 
Ht/Llh/Wd (mm) 6/9/3.5 9/9/4 14/13/10 14/21/9.5 6.5/9.5/4 
Temp. Range -20"_+800C -200_+800C -10°_+60°0 -100_+600C -10"_+60°0 

Toka America, Inc. / 1250 Feehanville Drive, Mount Prospect, IL 60056 / Tel. 312/297-0070/ FAX 312/699-7864 
Western Office /10080 N. Wolfe Rd., SW3-211, Cupertino, CA 95014/ Tel. 408/996-7575/ FAX 408/996-7280 

455 kHz 
1 K!1-2 K!1 

6.5/8.2/4 
-100_+600C 

Eastern Office / Danbury Corp. Center, 107 Mill Plain Road, Danbury, CT 06811 / Tel 203/748-6871 / FAX 2031797-1223 
S. Eastern Office / Executive Plaza, 555 Sparkman Drive, Suite 820-C, Huntsville, AL 35816/ Tel. 205/830-0952 / FAX 205/830-5399 

EEM 1988 For manufacturers' sales offices, see yellow pages 

262/455 KHz 

1-5.1 K 

9.5/8.2/4 
-100_+600C 

A·1701 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

£ YRI-MAG. Inc. 
P.O. BOX 4079 VISALIA, CA 93278 (209) 651-2222 
ITT TELEX: 4994462 CABLE: "TRIMAG" FAX NO: 209-651-0188 

~ a,~.~. 
~ ~ ~ ~PRO~ 

Three-Phase 
Power Line Filters 
FOR Switching Power Supplies 

TPY A/TPY B SERIES 
THREE PHASE WYE FILTERS WITH CAPABILITIES TO ATTENUATE DIFFEREN
TIAL AND COMMON MODE NOISE, TO LEVEL A OR B, FROM SWITCHING 
POWER SUPPLIES. THIS SERIES OF 'T' SECTION FILTERS HAS THE EXTENDED 
LOW FREQUENCY RANGE NECESSARY TO EITHER SUPPRESS SINGLE OR 
MUL TIPLE SWITCHING POWER SUPPLIES IN BALANCED OR UNBALANCED 
LOAD CONFIGURATIONS. 

SIMPL Y SPECIFY EITHER TPYA OR TPYB FOR THE CONDUCTED LIMITS THAT 
YOU WANT TO MEET. THIS SERIES MAY ALSO BE CONNECTED IN A DELTA 
CONFIGURATION. 
Part No. Current Case Leakage' 
TPYB7 7.5AjPH 7 x 4 x 4 20mA 
TPYB15 15AjPH 8x5x4 20mA 
TPYB30 30AjPH 12x6.5x4 2.4mA 

Rated Voltage: 420/250 VAC, 47-63 Hz Insertion Loss: (50 ohms) 
Test Voltage: Line 10 Line: 1.5KVDC 

Line to Gnd: 2.6KVOC 

.05MHz .15MHz .50MHz 1.SMHz S.OMHz 20MHz 

I L/G 20db 60db 65db 6Sdb 60db 60db 

I L/L 36db 6Sdb 65db 6Sdb 60db 5Sdb 

Part No. Current Case Leakage' 
TPYA 15 15AjPH 7 x 4 x 4 20mA 
TPYA30 30AjPH 8 x 5 x 4 2.4mA 
TPYA45 45A1PH 12 x 6.5 x 4 3.0mA 
TPYASO 60AlPH 12 x 6.5 x 4 30mA 

Rated Voltage: 420/250 VAC, 47-63 Hz Insertion Loss: (50 ohms) 
Test Voltage: Line to Line 1.5KVDC 

Line to Gnd: 2.6KVDC 

.0SMHz .1SMHz .50MHz 1.SMHz 5.0MHz 20M Hz 

I L/G 10db 50db 65db 6Sdb 65db 6Sdb 

I L/L 20db SOdb 60db 60db 50db S5db 

, EACH LINE TO GND. @ 2S0VAC 

SERIES K FILTERS 
TRI-MAG's "K" SERIES. RFI/EMI, LINE FILTERS HAVE BEEN DESIGNED AND 
DEVELOPED TO ALLOW ELECTRONIC EQUIPMENT, USING SWITCHING POWER 
SUPPLIES AND OTHER LOW IMPEDANCE NOISE SOURCES. TO MEET VDE 0871 
AND THE RECENTLY ADOPTED FCC REGULATIONS GOVERNING THE INTER
FERENCE POTENTIAL OF COMPUTER AND SIMILAR DIGITAL ELECTRONIC 
EQUIPMENT TO RADIO COMMUNICATIONS. 

SERIES "K" FILTERS PROVIDE HIGH INSERTION LOSS FOR BOTH lINE-TO
GROUND AND lINE-TO-liNE GENERATED RFI/EMIINTERFERENCE. THESE FIL
TERS ARE RECOGNIZED BY UNDERWRITERS LABORATORIES, INC. UNDER ITS 
COMPONENT RECOGNITION SERVICES. OTHER APPROVALS (CSA, VDE, IEC) 
ARE IN PROCESS. 

Part No. Current Case Leakage' 
K3 3A 2.5 x 2.0 x 1.5 1.0mA 
Kl0 lOA 2.8 x 2.2 x 1.5 1.0mA 
K20 20A 3.8 x 3.3 x 1.5 1.0mA 
K30 30A 5.5 x 3.0 x 2.7 1.0mA 
K45 45A 9.0 x 5.0 x 4.0 1.0mA 

Rated Voltage: 250VAC,47-63Hz Insertion Loss: (50 ohms) 
Test Voltage: Line to Line: 1.5KVDC 

. Line to Gnd: 2.6KVDC 

.0SMHz .1SMHz .SOMHz 1.SMHz 5.0MHz 20MHz 

L/L 20db 60db 6Sdb 6Sdb 6Sdb 60db 

L/G 30db 60db 6Sdb 6Sdb 6Sdb 60db 

TO MEET FCC. VDE LEVEL A AND B 

A 

B 

LINE 
C 

N 

A 

B 

LOAD 
C 

N 

* GND COM 

O~------~~--------~*~-----~ 

Part No. 
TPY20 
TPY30 

TPY45 

TPY60 

Current 
20AjPH 
30AjPH 

45A1PH 
60AlPH 

Case 
5 x 4 x 4 
5 x 4 x 4 

8 x 5 x 4 
81 X 5 x 4 

Leakage' 
2.0mA 
20mA 
2.4mA 

3.0mA 

Rated Voltage: 420/250 VAC, 47-63 Hz 
Tesl Voltage: Line to Line l.5KVDC 

line to Gnd. 2 6KVDC 

Insertion Loss: (50 ohms) 

.05MHz .15MHz 50MHz 1.SMHz 5.0MHz 

I L/G 12db 30db 55db 60db 50db 

I L/L 18db 29db 50db 55db 50db 

SERIES "K" 

LINE 

20M Hz 

50db 

50db 

LOAD 

A·1702 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

£ YRI-MAG. Inc. 
P.O. BOX 4079 VISALIA, CA 93278 (209) 651-2222 
ITT TELEX: 4994462 CABLE: "TRIMAG" FAX NO: 209-651-0188 

MIF SERIES I 
1.063 PANEL .031 A 

TVP "L CUTOUT 

MODULAR INTEGRATED FILTERS 
(POWER ENTRY MODULE WITH FILTER) 

SPEED UP AND SIMPLIFY 
SYSTEM INTEGRATION %@@ 
FEATURES: 

• IEC CONNECIDR INPUT 
• FUSED INPUT POWER 
• SPARE FUSE HOLDER 
• DPOT ON/OFF SWITCH 
• VOLTAGE SELECTION SWITCH 
• MINIMUM SPACE REQUIREMENT 
• COST SAVING INTEGRATION 
• SAFETY INTERLOCK ON FUSE 

_ SERIES B FILTERS 
B3-12S1OEA 83-12VS10E 

Tltl-MAG PART NO 86-12S10EA • B6-121JS10E 

SPECIFICATIONS: 
1. Maximum Leakage Current Each 

Line·to·Ground @ 115 VAC 60Hz, O.5mA 
@ 250 VAC 50Hz, 1.0mA 

2. Hlpol Rallng (One Minute) 
Line·to·Ground: 2500 VOC 
Line·to·Line: 1500 VDC 

3. Operating Frequency: 47-63 Hz 
4. Rated Voltage: 115/250 VAC 

B3-12S10fAVS 83·12SftOEA B3-t2Sf!OfAVS B3-12A'VS3 1.75 

B6-12S10EAVS 86-12SfIOEA 86-12Y1QEA'v'j, B6-12AVS3 2.13 

115VAC 3A16A 3M6A 3A16A JAl6A JA/6A 3A/6A 

RATED CURRENf 

lEe CONNECTOR 
FUSE HOID!R 

250VA( 

POWER SWITCH (OPOT) 
VOlTAGE SELECTOR SW 

3MbA 

'"' VIS 

'"' NO 

3M6A 3A.16A 

YES YES 
YES YES 
NO YIS 
YES YES 

20.0 

SOda 
SOdB 

_ SERIES F G & GB FILTERS 

3M6A 

YfS 
YES 
YIS 
NO 

JA/6A 

YES 

'"' '" YIS 

f6-12S10EA F6-12VS10E FO-12S10EAVS F6-12SFIOEA f6-125flOEAVS 2-.13 
TRI-IMG PART NO: GJ-12S10fA GJ-12VS1Of GJ-12S!oEAVS GJ-12SF10fA GJ-125F10fA\IS 2.13 

GB1I3-12S 1 OEA 2.13 

11SVAC MilA M/3A M/3A M/3A 6A1lA 
RATED CURRENT 

2S0llAC M/3A 6M3A 6AIJA M/3A bA/3A 

3AJ6A 

Dim. "L" 

"F" SERIES 

PEND'G 

Dim. "L" 

lee CONNECTOR VB YES 
fUSE HOlDER YES YES 

P<1NER SWITCH ([)PDT) YES NO 

VOlTAGE SEUCTOR SW NO YES 

YES 

YES 
YES 

YIS 

YIS 
YES 
YES 
NO 

YIS 
YES 
YES 
YES ~t~Htcrl~O 

MODEL .15 

F6 4Sd8 

G3 20dS 
GBV3 60df1 

.20 

SOd. 
2Od. 

65d8 

FREQUENCY-MHz 

.SO 

6SdB 
SOdB 

7Od. 

1.0 

JOdB 

'Od' 
7Od. 

10,0 

JOdB 
7Od. 

7Od. 

20.0 

JOde 

7Od' 

7"" 
_ SERIES K FILTERS 

TRI-MAG PART NO 1(3-12S10EA t<3-12VSIOE t<3-12S10fA'IS t<3-J2SfIO£A KJ-12SfI0fA\IS 

IISVA( 3A 3A 3A 3A 3A 

RATED CURRENT 
250VA( 3A 3A 3A 3A 3A 

IE( CONNECTOR YES YES YES YES YES 

g~ '"' '"' '"' VIS m 
POWEll SWITCH (OPDT) YES NO YES YES YES 
IIOLTAGE SElECTOR SW NO YES YES NO YES 

"0"" "GKV" SERIES 

2.13 Dim. "L" 

MODEL 

1(3 LINE TO GROUND 
1(3 liNE TO UNf 

20.0 

65dB 

."'. 
l~Ef ~f4i~ 

TRI-MAG PART NO: 

RATfD CURRENT 

lee COMNECTOR 

FUSE HOLDfR 

11511AC 

2S0VAC 

POWER SWITCH (OPDT) 

VOlTAGE Sl:lECTOR SW 

MPA3+12S10EA MPAJ-12IJS10E MPAJ-12S10EA MPAJ-l25flOlA MPAJ-12SflOfAVS MPA3-12A\'S3 
MPB3-12SI(ll:A MP83-12VS10E MPB3-12S10EA MPB3-12SF1OfA MPBJ-125flQ£AVS MPB3-12A\'S3 

3A 

'A 
m 
m 
m 
NO 

'A 
3A 

YIS 
YES 

NO 
YES 

'A 

'A 
YES 

YIS 
YES 
m 

'A 

m 
VIS 
VIS 
NO 

'A 

'A 
m 
YB 
YIS 

YB 

JO.O 

6SdB 
6SdB 

'A 

'A 
YIS 
YB 

NO 

m 

1.75 Dim. "L" 

\..--~.600~ 
_.003 

MIF CLIP MOUNT 
-12VS10EA -12AVS3 

-12VS10E SCHEMATIC -1ZAVS3 SCHEMATIC 

[]ill! 
0'\ po 
\awl c:I.~:= 
o COM "DW1II 8!= ~ c 

co-
"\ eNO 

: "" no 
SU'f'LY .. 0120 

MIF CLIP MOUNT 
-12S10E 
-12S10EA -12S10EAVS 

·12S10EA SCHEMATIC 

~JaU \ : C ~ .. , (: ., 
<I'--<? • 
0'\ po 

~.VS SCHEMATlC-<:: 

\ lEt: .' , ,: ~nl 

~ to .... 
MIF FLANGE MOUNT 

-12SF10E 
-12SF10EA - 12SF1 OEAVS 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1703 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

£ YRI-MAG, Inc. P.O. BOX 4079 VISALIA, CA 93278 (209) 651-2222 
ITT TELEX: 4994462 CABLE: "TRIMAG" FAX NO: 209-651-0188 

'i\\~@ 
PA/PB SERIES 
THE TRI·MAG PA/PB SERIES OF A.C. LINE FILTERS HAVE BEEN DEVELOPED 
PRIMARILY FOR COMPUTER SYSTEMS THAT USE SWITCHING POWER sup
PLIES. THE CURRENT RATINGS ARE HIGH ENOUGH TO ALLOW DESIGNERS TO 
PROTECT A COMPLETE COMPUTER SYSTEM FROM EXCEEDING THE CON
DUCTED EMISSION LIMITS SPECIFIED EITHER BY FCC OR VDE. 

THE PA IS AVAILABLE IN CURRENT RATINGS OF 1, 3, 5, 6 AND 10 AMPS AND 
THE PB IS AVAILABLE IN 1.3 AND 5 AMPS FOR OPERATION ON A.C. LINES OF 
115 TO 250 VOLTS 50/60 Hz. 

SPECIFY EITHER PA OR PB FOR THE CONDUCTED LIMITS THAT YOU WANT TO 
MEET. 

Pari No. 
PBl 
PB3 
PBS 

Currenl 
1 
3 
5 

Case 
2.5 x 2 x 1.5 
2.5x2xl.5 

2.8 x 2.2 x 1.5 

Raled Vollage: 250VAC, 47-63Hz 
Tesl Vollage: Line to Line: 1.5KVDC 

Line to Gnd: 2.6KVDC 

Leakage 
lmA 
lmA 
lmA 

Insertion Loss: (50 ohms) 

MPA/MPB SERIES 
THE TRI-MAG MPA/MPB SERIES ARE THE "MINI" VERSIONS OF THE PA AND 
PB. THEY HAVE BEEN DEVELOPED TO SUPPRESS THE CONDUCTED EMIS
SIONS GENERATED BY SWITCHING POWER SUPPLIES. SINCE THESE SERIES 
ARE "MINI" IN SIZE AND COST, IT MAKES THEM IDEAL FOR COMPUTER 
PERIPHERALS. 

THE MPA OR MPB IS AVAILABLE IN CURRENT RATINGS OF 2 AMPS FOR 
OPERATION ON A.C. LINES OF 115 TO 250 VOLTS, 50/60 Hz. 

SPECIFY EITHER MPA OR MPB FOR THE CONDUCTED LIMITS THAT YOU WANT 
TO MEET. . 

Part No. 
MP82-11 
MPB2-12 

Currenl 
2 
2 

Case 
1.9 x 2.1 x 1.5 
2 x 1.1 x 1.3 

Rated Voltage: 250VAC, 47-63Hz 
Tasl Voltage: Line to Line: 1.5KVDC 

Line to Gnd: 2.6KVDC 

Leakage 
lmA 
lmA 

Insertion Loss: (50 ohms) 

MEDICAL SERIES 

f 
1. RATED VOLTAGE: 1151250VAC, 47-63Hz 
2. TEST VOLTAGE: 

LINE TO GROUND: 2500 VDe 
LINE TO LINE: 1500VDC 

3. LEAKAGE CURRENT: 
M=2,.A, MA=50,.A, MB=1oo,.A 

u:=ll:o u~f}~AO -. ~ CIRCUIT A CIRCUITB 
-

Part No. 
PAl 
PA3 
PAS 
PA6 
PAlO 

Raled Vollage: 
Tesl Vollage: 

Part No. 
MPA2-11 
MPA2-12 

+ 
Current Case 

1 2.5 x 2 x 1.5 
3 2.5 x 2 x 1.5 
5 2.5 x 2 x 1.5 
6 2.8 x 2.2 x 1.5 
10 2.8 x 2.2 x 1.5 

250VAC, 47-63Hz 
Line to line: 1.5KVDC 
line to Gnd 2.6KVDC 

Currenl 
2 
2 

Case 
l.4xl.lx.7 
2 x 1.1 x 1.3 

Rated Voltage: 250VAC.47-63Hz 
Test Vollage: line to Line: 1.5KVOC 

line to Gnd: 2.6KVOC 

Leakage 
lmA 
lmA 
lmA 
lmA 
lmA 

Insertion Loss: 

Leakage 
lmA 
lmA 

(50 ohms) 

Insertion Loss; (50 ohms) 

CONFIGURATIONS AVAILABLE 

CIRCUIT -1 -3 -4 -7E -lOE -11 -12S10E - - - - - - --
M3 A x - - - x x -
M6 A x - - - - x -

MA3 B - x - x x - x 
MA6 B - x - x x - -

MAlO B - x - - x - -
MA15 B - - x - - - -
MA20 B - - x - - - -
MB3 B - x - x x - x 
MB6 B - x - x x - -

MB10 B - x - - x - -
MB15 B - - x - - - -
MB20 B - - x - - - -

A·1704 For manufacturers' sales offices, see yellow pages 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
........... -~-------........ ORGANIZED! 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices a II over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and soles tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 2700 

TTE, Incorporated ,,= 
Passive Bandpass Filters 

Part Number Derivation: KB3 - XXX - XXX - XXX/XXX - XXX 
-~;--r \ ~ 

Series Fc 3dB BW Source/ Case 
Number Freq(Hz) Freq(Hz) Load n Number 

Passive Bandpass Filters 

Part Number Derivation: KB5 - XXX - XXX - XXX/XXX - XXX 
-;-r--r \ ~ 

Series Fc 3dB BW Source/ Case 
Number Freq(Hz) Freq(Hz) Load n Number 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

A·1706 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

TTE, Incorporated 

Passive Bandpass Filters 

Part Number Derivation: KC3 - XXX - XXX - XXX/XXX - XXX 
T7"--r \ ~ 

Series Fc 3dB BW Source/ Case 
Number Freq(Hz) Freq(Hz) Load n Number 

Passive Bandpass Filters 

Part Number Derivation: KC5 - XXX - XXX - XXX/XXX - XXX 
-r- -r- -r \ ~ 

Series Fc 3dB BW Source/ Case 
Number Freq(Hz) Freq(Hz) Load n Number 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEla FILTERS) 

TTE, Incorporated 

Passive Highpass Filters 

Part Number Derivation: H97 
~ 

Series 
Number 

xxx -,-
3dB 

Freq(Hz) 

xxx 
~ 

Source & 
Loadfl 

Passive Band Rejection & Notch Filters 

Part Number Derivation: E 
T 

Series 
Number 

xxx 
---r 

Fn 
Freq(Hz) 

xxx 
~ 
Source/ 
Loadfl 

2700 ,,= 

xxx 
~ 

Case 
Number 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

A·1708 For manufacturers' sales offices, see yellow pages EEM 1988 



2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

TTE, Incorporated 

Passive Anti-Aliasing Filters 

Part Number Derivation: 

Passive Lowpass Filters 

Part Number Derivation: 

LE1182 
7 

Series 
Number 

J85 
;

Series 
Number 

xxx 
;-

3dB 
Freq(Hz) 

xxx 
----r 
3dB 

Freq(Hz) 

xxx 
~ 

Source/ 
Load 0 

xxx 
~ 
Source/ 
Load 0 

xxx 
~ 

Case 
Number 

xxx 
~ 

Case 
Number 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

TTE, Incorporated 

Active Bandpass Filters 

Part Number Derivation: 

Active Bandpass Filters 

Part Number Derivation: 

ABB2 
-;-

Series 
Number 

ABB3 
-;-

Series 
Number 

xxx 
-r 
Fe 

Freq(Hz) 

xxx 
~ 

Freq(Hz) 

xxx 
~ 
3dBBW 
(in Hertz) 

xxx 
~ 
3dBBW 
(in Hertz) 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

A·1710 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

TTE, Incorporated 

Active Lowpass Filters 

Part Number Derivation: 

Active Lowpass Filters 

Part Number Derivation: 

ALB8 
-r-

Series 
Number 

ALC10 
--r

Series 
Number 

xxx 
~ 
Fc-3dB 
Freq(Hz) 

xxx 
~ 
Fc-3dB 
Freq(Hz) 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEza FILTERS) 

TTE, Incorporated 

Active Highpass Filters 

Part Number Derivation: 

Active Highpass Filters 

Part Number Derivation: 

AHB10 
-;-

Series 
Number 

AHC8 
;-

Series 
Number 

xxx 
~ 
Fc-3dB 
Freq(Hz) 

xxx 
~ 
Fc-3dB 
Freq(Hz) 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

A·1712 For manufacturers' sales offices, see yellow pages 
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2700 

TTE, Incorporated 

Active Notch Filters 

Part Number Derivation: 

FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 

ATN 
;

Series 
Number 

xxx 
-r 
Fc 

Freq(Hz) 

Programmable Lowpass Filters 

Part Number Derivation: PALF51 
.7 

Senes 
Number 

xxx 
~ 
Fc-3dB 
Freq(Hz) 

xxx 
~ 
3dBBW 
(in Hertz) 

T T E, Incorporated, 11650 W. Olympic Blvd., Los Angeles, CA 90064, (213) 478-8224, FAX (213) 312-1055 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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2700 FILTERS (EXCL. CRYSTAL & PIEZO FILTERS) 2700 

((!JjiJJ® Customized ... 

Filters? Equalizers? Passive Networks? 

Amplifiers 
Analog Modems 
Baseband Equalizers 
Baseband Switches 
Bridges 

Cable Equalizers 
Combiners 
Emphasis Networks 
Entrance Links 
Filters 

Whatever your needs might be for 
high-performance passive net
works, call Western Multiplex first. 

Our commitment to quality in the 
design and manufacture of both 
standard and custom filter prod
ucts has made Western Multiplex 
a leading supplier to the communi
cations industry. Now you too can 
turn to Western Multiplex for cost
effective solutions. We are commit
ted to producing the high-quality 
custom products that meet your 
exact requirements. 

Frequency Generators 
Frequency Translators 
Hybrids 
Pilot Equipment 
Transformers 

For expert assistance, and rapid response to your filter, equalizer, or other passive network product 

requirements, call Western Multiplex today (415) 592-8832. 

1320 Bayport Ave., San Carlos, CA 94070- (415) 592-8832 - Telex (VIA RCA) 245114 WES MUX - Fax (415) 595-2280 

EEM 1988 For manufacturers' sales offices, see yellow pages A-1715 
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3130 

EEM 1988 

INTEGRATED CIRCUITS, HYBRID CIRCUITS, FUNCTION MODULES, & PACKAGING 

U N L ESS The Airpax "whole package" approach to microcircuit package 
manufacturing offers you vertical integration like nowhere else in the 
industry. Th begin with, our CAD system enables our engineers to develop 

~OU'RE BUYING designsfaster,better,andmore 
~fficiently. w~ also have a c0'!lplete 
inhouse machine shop featunng EDM AI RP.U and CNC equipment, an inhouse plating facility and the ability to custom 

mix glass formulations. Thp it all off with strict process control, and you've 
, got the finest microcircuit package operation from design to delivery. 

~OU 'RE NOT In short, Airpax can custom design and manufacture 
?etter packages to tighter tolerances because we're 
ill complete control. GETTING THE Get the whole package from the only one who has 

it to offer. Contact Airpax Company, Woods Road, 
Cambridge, MD 21613. (301) 228-4600. Thlex: WHOLE P.~CKAGE 6849138. Fax: (301) 228-3?05. 

A dIVISIOn of North AmerIcan 
• Philips Corporation. 

AlRP~ 
CAMBRIDGE DIVISION 

For manufacturers' sales offices, see yellow pages 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~= 



INTEGRATED CIRCUITS, HYBRID CIRCUITS, FUNCTION MODULES, & PACKAGING 3130 

ATlaT 

Description 

The AM26LS31CC Quad Line Driver is an integrated circuit (IC) 
consisting of four independent line drivers with a common control 
for both ENABLE, ENABLE. It provides high-speed differential 
drive to transmission lines having an impedance of at least 100 
ohms. Each of the four drivers has a complementary 3-state out
put. The AM26LS31CC requires only a 5 volt supply (± 10%) for 
operation. 

Electrical Characteristics 

TA = 25°C unless otherwise specified 

Parameter Min 

Power Supply Voltage, Operating 4.5 

Output Voltage (V+ = 4.5 V, 10 = 20 mAl High 2.5 
(VIH = 2.0 V, VIL = 0.8 V) Low 0.05 

Input Clamp Voltage (V+ =4.5 V, liN = -18 mAl 0 

Power Supply Current, No Load 
(V+ = 5.5 V, VIN = 0) . 

Power Supply Current, Disabled 
(V+ = 5.5 V, VIN = 2.0 V) 

Output Current, Disabled (Vo = 0.5 V or 2.5 V) 

Output Current, Power Off (Vo = -0.25 or +6.0 V) 

Output Current, Short Circuit (V+ = 5.5 V) 

Input Current, Low (VIN = 0.4 V) 

Input Current, High (VIN = 2.7 V) 

I nput Current, Reverse (VIN = 7.0 V) 

AM26LS31CC Functional Diagram 

DRIVER 
INPUT 

DRIVER 
INPUT 

ENABLE 

ENABLE 

DRIVER 
INPUT 

DRIVER 
INPUT 

45 

20 

o 

o 

Max Unit 

5.5 V 

3.5 V 
0.5 V 

-1.5 V 

90 mA 

40 mA 

±20 ~ 

±100 ~ 

-150 mA 

-0.36 mA 

±20 ~ 

0.1 mA 

INVERSE 
OUTPUT 

DIRECT 
OUTPUT 

INVERSE 
OUTPUT 
DIRECT 
OUTPUT 

INVERSE 
OUTPUT 
DIRECT 
OUTPUT 

INVERSE 
OUTPUT 

DIRECT 
OUTPUT 

ANALOG 
Quad Line Driver - AM26LS31CC 

Features 

• Meets EIA RS-422A requirements 

• Propagation delay is less than 20 ns 

• Power supply current is reduced to less than 40 mA when 
device is disabled 

• TTL-compatible ENABLE, ENABLE inputs 

• ENABLE, ENABLE to output delay is less than 40 ns 

• Output skew (time delay between direct output and inverse out
put) is typically 2 ns 

• Direct replacement for industry-standard differential line drivers 

Maximum Ratings 

Rating 

Power Supply Voltage (V+) 

Input Operating Voltages, V+, 
Driver Inputs, (ENABLE, ENABLE) 

Ambient Operating Temperature Range 

Storage Temperature Range 

Driver Output Current 

Pin Temperature (Soldering, 15 sec) 

16-Pin Plastic DIP 

AIN v+ 
AO-D DIN 

AO-I OO-D 

ENABLE 00-1 

BO-I ENABLE 

BO-D CO-I 

BIN CO-D 

CIN 

value Unit 

7.0 V 

5.5 V 

o to +70 OC 

-40 to +125 OC 

±35 mA 

300 OC 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1719 
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-
, Allal ANALOG 

Quad Line Receivers - AM26LS32CC, AM26LS33CC 

Description • ESD protection on receiver inputs 

• Requires only a single 5 V (±10%) power supply 

• I nput sensitivity: 
AM26LS32CC ±200 mV 
AM26LS33CC ±500 mV 

• Minimum input hysteresis: 
AM26LS32CC ±15 mV 
AM26LS33CC ±30 mV 

The AM26LS32CC and AM26LS33CC Quad Line Receivers are 
general purpose quad line receivers for balanced and unbal
anced data transmission. A TIL-compatible ENABLE. ENABLE 
is common to all four receivers in the device package. The 
ENABLE, ENABLE allows the output to assume a high 
impedance state for output busing. Each device is encapsulated 
in a 16-pin plastic DIP and designed to meet industry-standard 
EIA RS-422A specifications for the AM26LS32CC and EIA 
RS-423A specifications for the AM26LS33CC. • I nternal fail safe forces the output high for an open input 

condition 
Features 

• Typical propagation delay of 17 ns 
• Meets EIA RS-422A/423A specifications 

• Four independent receivers with common strobe TTL
compatible input 

• Direct replacement for industry-standard differential line 
receivers 

Maximum Ratings 

Rating Value Unit 

Supply Voltage (V+) 7.0 V 

Control Input Voltage 
(ENABLE, ENABLE) 7.0 V 

Input Common Mode Range ±25 V 

Input Differential Voltage ±25 V 

Storage Temperature Range -40 to +125 OC 

Power Dissipation (Package Limitation) 400 mW 

Pin Temperature (Soldering, 15 sec) 300 °C 

Characteristics 

Characteristic and Conditions 

Differential Input 
Threshold Voltage 

10 = -0.4 mA, VOH ~2.7 V 
AM26LS32CC, -7.0 V <VCM <7.0 V 
AM26LS33CC, -15.0 V <VCM <15.0 V 

10 = 4.0 mA, VOL :s0.5 V 
AM26LS32CC, -7.0 V <VCM <7.0 V 
AM26LS33CC, -15.0 V <VCM <15.0 V 

-15.0 V <VCM <15.0 V 

Min 

Dynamic Input 
Resistance One input ac GND 6.0 

Input Current 

Input Hysteresis 
Voltage 

High Level 
Output Voltage 

Low Level 
Output Voltage 

VIN = 15.0 V 

VIN = -15.0 V 

V+ = 5.0 V AM26LS32CC, VCM ±7.0 V ±15 
TA = 250C AM26LS33CC, VCM = ±15.0 V ±30 

V+ = 4.5 V, VID = 1.0 V 
VEN = 0.8 V 3.6 
10H = -440 pA 

V+ = 4.5 V 
VID = 0.8 V 
VEN = 0.8 V 

10L = 5.0 mA 

IOL = 8.0 mA 

For additional information, contact your AT&T Account Manager. or call: 

Max Unit 

0.2 
0.5 

V 

-0.2 
-0.5 

kO 

2.3 

-2.8 
mA 

mV 

0.4 
V 

0.45 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·1720 For manufacturers' sales offices. see yellow pages EEM 1988 
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ANALOG --- Octal High-Voltage MOSFET Arrays 

Monolithic N-Channel and P-Channel Enhancement-Modes - Advanced Information 

Description 

The AT&T MOSFET Arrays contain eight P-Channel DMOS drivers 
(AP0130NA) and eight N-Channel DMOS drivers (AN0130NA) 
configured with common-source, open drain, and ESD protection 
gates. The device interfaces with MOS logic inputs to outputs 
capable of withstanding 300 volts, sinking 15 and 30 mA 
respectively. 

Typical 
Characteristics 

BVos 

Ros(ON) 

Maximum Ratings 

AN0130NA 
N-Channel 

350 V 

300 n 

At 25°C unless otherwise specified 

Rating 

Ambient Operating Temperature Range 

Drain Current, dc 

Drain Current, Pulsed 
(tP=200 p's; duty cycle=2%) 

Gate-to-Source Voltage 

Drain-to-Source Voltage 

AP0130NA 
P-Channel 

380 V 

600 n 

AN0130NA 
N-Channel 

Value Unit 

-40 to +85 "C 

30 mA 

75 mA 

±20 V 

300 BVos 

Features 

• On-chip ESD protection 

• Operating voltage up to 300 V 

• Processed with BCDMOS technology 

• Freedom from secondary breakdown 

• Interfaces directly to CMOS logic 

• PIN compatible with industry standard driver arrays 

• Low crosstalk between channels 

AP0130NA 
P-Channel 

Value Unit 

-40 to +85 "C 

-15 mA 

-40 mA 

±20 V 

300 BVos 

AN0130NA Functional and 
Pin Configuration 

AP0130NA Functional and 
Pin Configuration 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices. see yellow pages A·1721 
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-
~AT.T ANALOG 

Telephone Ringing Detector - LB1006AB 

Description 

The LB1006AB Telephone Ringing Detector provides ringing 
detection functions from the Tip-Ring pair of a telephone loop. 
This device provides a nominal output current (up to approxi
mately 1 mAl for two types of output drivers. The output can be 
connected to either an opto-isolator device or to a logic interface 
with a microprocessor. 

Application~ 

The LB1006AB Detector derives its power by rectifying the ac 
ringing signal from the Tip-Ring pair of a telephone loop, It 
operates over widely varying ringing waveforms (15 to 68 Hz at 
40 to 150 Vrms). It uses this derived power to activate ringing
detector logic, and then transfers most of this power to an output 
current driver. There is essentially no loading under non-ringing 
conditions. This device has two outputs, OUT H and OUT L. The 
OUT H output is used to source output current when ringing is 
detected. The OUT L output becomes functional when the OUT 
H output is connected to the mirror input. The OUT L output will 
sink current when ringing is detected (see Simplified Output 
Diagram). This device does not have to depend upon power 
derived from the Tip-Ring inputs to become operational. Con
necting an external voltage source to V+ will also allow the 
device to operate in what is described as "stand alone applica
tions." Applications for the two types of outputs (source or sink 
current) are shown in the Application Diagrams. 

Features 

• Provides an inexpensive means of ringing detection 

• Operates on less than 1.0 mA from the telephone loop 

• Internal polarity guard and 2000 V lightning surge protection 

• Immune to rotary dial pulsing (bell tap) 

• Meets both Type A and B ringing requirements (40 Vrms <VIN 
<150 Vrms, 15 Hz <fin <68 Hz) as specified by EIA RS-470 
and FCC Part 68 

• Ringer equivalency: 0.8 B when configured as shown in the 
Application Diagrams 

8-Pin Plastic DIP 

RPOs TP 
OUT H 2 7 COMMON 

MIRROR , 6 VPOS 

BLANK 4 , OUT L 

Simplified Output Diagram 
,--~------...----,---{) VPOS 

IRING DETECTED 

l~-===~.-o ,- -,OUTH 

I ,---___ -o_.J MIRROR 

OUT L 

'---_-_-_---+----0 COMMON 

Typical Application for Opto-isolator Drive 

r 
8.2 k2 I 

o---j I 
L TIP 

OPTO-ISOLATOR (NOTE 3) ---, 
~ ~~ ___ -::r-

0.56 ~r I 
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Note 3: AT&T 4U GI MCT210Q4898 or similar devices 

Typical Application for Interface Direct to Logic 
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Functional Diagram 
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For additional information, contact your AT&T Account Manager, or call: 
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~~~ ANALOG 
-==- Keyboard Controlled Single-Chip Telephone IC - LB1008AE 

Description 

The LB1008AE integrated circuit requires only a few external com
ponents to provide all of the touch-tone electronic functions. This 
integrated circuit furnishes ac and dc loop termination for both 
switch hook states, transmits and receives voice signals to the cen
tral office, provides dual-tone multi-frequency (DTMF) signals to 
the central office, and properly distinguishes between spurious 
noise and genuine ringing signals, providing a distinctive, audible 
alerter output. 

Features 

• An alerter select function of 180012250 Hz or 120011500 Hz 

• Capable of speech transmission down to 3.0 mA loop current 

• Compatible with electret and carbon microphones 

• Signal ground pin eliminates external capacitor for dial-in
handset designs 

• 700 ohm line matching impedance, 600 ohm receiver 
impedance 

• Provides a power port for driving an LED 

LB100BAE Functional Diagram (4-Wire Handset Interface) 

RING 

fIL TER 

AlERTER 
II FREQUENCV 

~ m SELECT 
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RESONATOR 

as AS 

vs 

CAPACITOR J 

For additional information, contact your AT&T Account Manager, or call: 

Characteristics 

Typical V-1 Characteristics (Dial Mode) 
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ATs.T 

Description 

The LB1011AB integrated circuit is an electronic battery-feed cir
cuit which supplies dc currents to a telephone line with minimal 
loading on the ac signals. The LB1011AB is integrated as two 
complementary chips to supply dc currents of both negative and 
positive polarities to either balanced or unbalanced lines. In the 
balanced line application, this device helps suppress undesirable 
common-mode signals. 

Maximum Ratings 

Rating value Unit 

Ambient Operating Temperature Range -20 to +70 "C 

Storage Temperature Range -40 to +125 "C 

Pin Temperature (Soldering, 15 sec) 300 OC 

Operating Voltages (dc Voltage Drop) -4.00 to +4.85 V 

Functional Diagram 
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~ 
VI OF lBl0llA8 .... 

ANI 

v-

ANALOG 
Battery Feed - LB1011AB 

Features 

• Basic battery-feed function at a low cost 

• High ac-impedance characteristics for balanced-line, differential
mode, voice-band signals 

• Full internal lightning surge protection 

• dc voltage drops can be adjusted to accommodate different 
peak signal levels 

8-Pin Plastic DIP 

VPOS 8 VNEG 

CCP 2 7 CCN 

TAPP 3 6 TAPN 

TIP 4 5 RING 

Battery Feed Application Diagram (Balanced Configuration) 

Capacitor value basad on 
frequency requirements. 

EXTERNAL 
ADJUSTING 

RESISTOR 

---.--- GND 

RPI 
350 n 

RN! 
350 n 

---<>--- -48 V 

ac Blocking, de Current Feed Applications 

Capacitor value based on 
Irequency requirements'l 

EXTERNAL 
POSITIVE 
SUPPLY 

350 n 

RTP 

500 n 

,---.. TO LOAD 

For additional information, contact your AT&T Account Manager, or call: 
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ANALOG 
Battery Feed - LB1012AD 

Description Features 

• Drives loop lengths up to 130.0. ohms The LB1o.12AD integrated circuit device is an electronic battery
feed circuit which supplies a controlled dc current to the Tip-Ring 
pair of a telephone system. The battery-feed circuitry presents a 
low impedance to dc current, while presenting a high impedance 
to the ac signal. The LB1o.12AD device contains input and output 
ports for voice-frequency signals and a hook-status output signal. 

• Common-mode rejection (longitudinal balance) better than 
60. dB (ac) 

• Longitudinal balance and amplifier gains are laser-trimmed 

• TTL-compatible "hook status" indicator 

• Proper line matching can be provided with a 50.:1 scaled net
work; 3o.k ohms provide a 60.0. ohm termination 

• 18-pin plastic power DIP 

Electrical Characteristics 

v- = -53 V and TA = 25°C unless otherwise specified 

The characteristics shown below are expressed in circuit functional terms. They are insured as the result of production testing 
measurements. 

Characteristics 

Power Supply Current, OFF-HOOK (V- = -53 to -60. V), (Loop = 275 fl) 

Power Supply Current, ON-HOOK (V- = -48 V), (Loop = Open Circuit) 

Ringing Current Capability, RING Lead Open 

TIP Current for Power Gate Threshold 

Loop Current for Hook Status Threshold (Loop = 50.0 fl) 

Loop Current: 150 fl 
50.0. fl 
So.O fl 

130.0. fl 

Transmit Loop Current Gain, lAC IN to TIP-RING 

Receive Voltage Gain, TIP-RING to VAC OUT 

Longitudinal Balance (ac) (Common-Mode Current <10 mAl 

Power-Supply Rejection: (Loop = 40.0. 0) 

Noise Voltage, TIP/RING: (Loop = 50.0. 0) 

lAC IN, Input Resistance 

VAC OUT, Output Resistance: (2.0. kfl between VAC OUT & GND) 

Longitudinal Resistance 

TIP:rO-RING Shunt Resistance: (.:lLoop = 150. 0 - 40.00) 

Input Current Capability of "lAC IN" without Clipping 

Output Voltage Capability of "VAC OUT" without Clipping 

For additional information, contact your AT&T Account Manager, or call: 

Min 

43 

0.2 

100 

3.0 

11 

3S.3 
38.5 
30..5 
19.0 

95.5 

0..476 

60. 

52 

50. 

30. 

Max 

49.5 

3.5 

8.0. 

16 

41.3 
41.5 
34.5 
23.0. 

10.1 

0.506 

S.o. 

10.0 

50. 

10.0. 

100 

2.0 

Unit 

mA 

mA 

mA 

mA 

mA 

mA 
mA 
mA 
mA 

dB 

dB 

dBrnc 

fl 

fl 

fl 

kfl 

pA p-p 

V p-p 
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ATSaT 

Description 

The ALA201/202 UHF Linear Arrays are semi-custom integrated 
circuits consisting of vertical NPN and PNP transistors, program
mable and fixed capacitors, and implanted boron resistors. 
Designed on a regular grid system, the array provides easy inter
connection for the designer. The ALA201/202 UHF Linear Arrays 
are fabricated in a complementary bipolar integrated circuit 
(CBIC) process that offers the advantages of similar NPN and 
PNP transistor characteristics at very high speeds. Typical fT of 
4.5 GHz for the NPN and 3.75 GHz for the PNP transistors (VCE 
= 6 volts and Ic = 3 mAl with high current drive capability (8 
mA for the NPN and PNP 1X transistors) is unique to these linear 
arrays. 

Dual-layer and thick metal are typically used for most applica
tions; however, single-layer metal may be used upon special 
request. The bottom and top metal layers have a low sheet 
resistance of about 0.03 ohm/sq. and a current capacity of 
2 mA/pm of metal width. The standard 6 /-tm bottom and 10 /-tm 
top metal linewidths are capable of carrying a maximum of 12 
and 20 mA dc current, respectively. For cases where high-current 
must be carried, a thicker gold layer called 'thick metal" is 
available with a sheet resistance of about 0.004 ohms/sq. and a 
current capacity of 14 mA//-tm of metal width. The ALA201 device 
is divided into 6 modules consisting of 5 standard and 1 power 
module. The ALA202 device is divided into 12 modules con
sisting of 9 standard, 2 power, and 1 input module. All modules 
are symmetrically located within the array for easy layout. The 
modules, being on a regular grid system, allow the user to inter
connect components by drawing lines on a clearly defined grid 
marked on' a layout sheet. 

For more detailed information regarding ordering procedures, 
design kits, and packaging for the ALA201/202 UHF Linear 
Arrays, refer to the Semi-Custom Linear Array brochure. 

Features 

• Quick design turnaround 

• Custom circuitry at low cost 

• High performance 

• Design proprietorship 

• High probability of success 

• High reliability 

ANALOG 
ALA201/202 UHF Linear Arrays 

Electrical Characteristics 

TA = 25°C unless otherwise specified 

NPN de Parameters 

Symbol Measurement/Condition Min Typ Max Unit 

hFE' Ie = 1 mA. VeE = 2 V 80 110 

IT Ie = 1 mA, VeE = 2 V 3.5 GHz 

VA (early voltage) Ie = 1 mA. VeE = 2, 4 V 20 40 V 

VeE (sat) Ic = 1 mA. IB = 100 pA .13 .35 V 

VBE'* IE = 1 mA, VCE = 2 V .720 .775 .820 V 

BVCEX Ic = 100 pA, IB = 0.1 pA 12 18 V 

lEBO VEB = 2 V, Ic = 0 .02 pA 

BVCBO Ic = 1 pA 20 30 V 

BVcso (collector Ic = 1 pA 20 60 V 
substrate 
breakdown) 

ICES VCE = 5 V nA 

leBo VCB = 10 V, IE = 0 nA 

BVEBO IE = 10 pA 4.7 5.3 5.9 V 

PNP de Parameters 

Symbol Measurement/Condition Min Typ Max Unit 

hFE' Ic = 1 mA, VCE = 2 V 25 40 

IT Ie = 1 mA. VeE = 2 V 2.5 GHz 

VA (early voltage) Ic = 1 mA, VCE = 2, 4 V 8 11 V 

VCE (sat) Ic = 1 mA, IB = 100 pA .13 .35 V 

VBE** IE = 1 mA, VCE = 2 V .730 .780 .830 V 

BVeEX Ie = 100 pA, IB = 0.1 pA 11 14 V 

lEBO VEB = 2 V, Ic = 0 .01 pA 

BVCBO Ic = 1 pA 16 19 V 

BVcso (collector Ic = 1 pA 20 40 V 
substrate 
breakdown) 

ICES VeE = 5 V nA 

ICBO VCB = 10 V, IE = 0 nA 

BVEBO IE = 10 pA 5.0 5.4 6.7 V 

* hFE matching of adjacent transistors of the same type is within ±5%. 
'* VBE matching of adjacent transistors of the same type is within ± 1.5 mV 

For additional information, contact your AT&T Account Manager, or call: 
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ANALOG 
ALA201/202 UHF Linear Arrays 

Resistor Data (ALA201) TA = 25°C Resistor Data (ALA202) TA = 25°C 

value (0) Tol (Ufo) Type TCR PPM/oC Total value (0) Tol (Ufo) Type TCR PPM/oC Total 

50 ±20 BI' +1300 40 50 ±20 BI' +1300 80 

100 ±20 BI' +1300 240 100 ±20 BI' +1300 480 

200 ±20 BI' +1300 40 200 ±20 BI' +1300 80 

1000 ±20 BI" +1100 20 1000 ±20 BI" +1100 40 

2000 ±20 BI" +1100 120 2000 ±20 BI" +1100 240 

4000 ±20 BI" +1100 20 4000 ±20 BI" +1100 40 

Capacitor Data (ALA201) Capacitor Data (ALA202) 

Type Cap (pF) Tol (Ufo) Total Type Cap (pF) Tol (Ufo) Total 

Programmable 0.75 to 3.35 ±20 5 Programmable 0.75 to 3.35 ±20 10 

Fixed 1.0 ±20 10 Fixed 1.0 ±20 20 

Programmable 1.0 to 32 ±20 6 Programmable 1.0 to 32 ±20 8 

Component Totals (ALA201) Component Totals (ALA202) 

Component Type Total Standard Power Component Type Total Standard Input Power 

Transistors Transistors 
NPN 1X 47 9 2 NPN 1/3X 2 2 
NPN 2X 12 2 2 NPN 1X 92 9 7 2 
NPN 5X 7 1 2 NPN 2X 24 2 2 2 
NPN 15X 2 2 NPN 5X 14 1 2 
PNP 1X 27 5 2 NPN 15X 4 2 
PNP 2X 12 2 2 PNP 1/3X 2 2 
PNP 5X 2 2 PNP 1X 52 5 3 2 
PNP 15X 2 2 PNP 2X 24 2 2 2 

Resistors' 500 40 8 PNP 5X 4 2 

1000 240 40 40 PNP 15X 4 2 

2000 40 8 Resistors' 500 80 8 8 

Resistors" 10000 20 4 1000 480 40 40 40 

20000 120 20 20 2000 80 8 8 

40000 20 4 Resistors" 10000 40 4 4 

Capacitors 0.75 to 3.35 pF 5 1 20000 240 20 20 20 

1.0 pF 10 2 40000 40 4 4 

1.0 to 32 pFt 6 Capacitors 0.75 to 3.35 pF 10 

Bonding Pads 36 1.0 pF 20 2 2 
1.0 to 32 pFt 8 

, Denotes a 50 ohm/sq. implanted boron resistor Bonding Pads 48 
.. Denotes a 1080 ohm/sq. implanted boron resistor. 
t These capacitors are located on the border of the overall die. ' Denotes a 50 ohm/sq. implanted boron resistor. 

Note: Matching of adjacent resistors of similar type is within ± 1%. 
.. Denotes a 1080 ohm/sq. implanted boron resistor. 
t These capacitors are located on the border of the overall die. 

Note: Matching of adjacent resistors of similar type is within ±1%. 

For additional information, contact yourAT&T Account Manager, or call: 
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ATlaT 

Description 

The ALA300 and ALA301 Linear Arrays provide design engineers 
the means to obtain 90 volt, semi-custom integrated circuits. The 
single-module array (ALA300) consists of 13 vertical NPN and 15 
vertical PNP transistors, three 6 pF capacitors, and 1k diffused 
and 10k non-implanted resistor banks. The quad-module array 
(ALA301) is identical to the single-module array (ALA300), but has 
four times the number of components. 

These linear arrays are fabricated using the complementary 
bipolar integrated circuit (CBIC) process that offers the advan
tages of vertical NPN and PNP transistors. CBIC technology 
offers the advantage of designing high-performance circuits with 
less design complexity. A minimum collector-to-emitter, reverse 
breakdown voltage of 90 volts is guaranteed for both transistors. 
Typical peak IT of 350 MHz for NPN and 300 MHz for PNP tran
sistors and 5 mA current drive capability for the minimum area 
transistors are unique for these linear arrays. 

Two-level metal is used for interconnections. Upon request a thick
metal interconnect is also available to provide higher current 
capacity. The top and bottom metal layers have a low sheet 
resistance of < 0.03 ohms/sq and < 1.0 ohms/sq with a current 
capacity of 2.0 mA/micron and 60 pA/micron of metal width, 
respectively. The thicker metal interconnect has a sheet resistance 
of <0.003 ohms/sq and a current capacity of 20 mA/micron of 
metal width. 

Electrical Characteristics 

TA = 25°C unless otherwise specified 

Symbol Measurement Condition 

hFE Ic = 1 mAo VCE = 3 V 

h Ic = 500 pA. VCE = 10 V 

VA (Early Voltage) Ic = 100 pA. VCE = +5 V 

VCE(sal) Ic = 1 mAo IB = 500 pA 

VBE IE = 1 mAo VCE = 3 V 

BVCEO Ic = 1 mA 

BVEBO IE = 10 pA 

BV (Collector Substrate Breakdown) Ic = 1 mA 

ICEO VCE = 80 V. IB = 0 

ICBO VCB = 80 V. IE = 0 

ANALOG 
ALA300/301 90 Volt Linear Arrays 

Features 

• High-frequency performance, typical IT of 350 MHz for NPN 
and 300 MHz for PNP transistors 

• 90 volt capability 

• Low development costs 

• Quick design turnaround, typically four weeks from design 
approval 

• Complementary vertical NPN and PNP transistors 

• Two-level metal interconnect 

• 1 k and 10k resistor banks 

• All I/O ESD protected 

• Available in chip form and a variety of standard packages 

Component Totals 

Component Type ALA300 ALA301 

NPN 13 52 

PNP 15 60 

Resistors 108 432 

Capacitors 3 12 

Diodes 1 4 

Bonding Pads 30 32 

NPN PNP 

Min Typ Max Min Typ Max Unit 

50 110 175 40 80 150 

350 300 MHz 

65 150 300 40 125 200 V 

60 100 150 150 175 220 mV 

700 750 800 700 750 800 mV 

90 110 125 90 115 140 V 

7.50 8.00 8.50 8.65 8.85 9.20 V 

190 200 210 95 100 105 V 

150 250 350 60 70 150 nA 

2 3 2 3 4 nA 

For additional information. contact your AT&T Account Manager. or cal.l: 
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ATlaT 

Description 

The ALA400/401 Linear Array Family is fabricated using the com
plementary bipolar integrated circuit (CBIC) process that offers the 
advantages of vertical NPN and vertical PNP transistors. CBIC 
technology offers the advantage of designing high-performance 
circuits with less design complexity. A minimum collector-to
emitter, reverse breakdown voltage of 33 volts is guaranteed for 
both transistors. 

Typical peak IT of 350 MHz for NPN and 300 MHz for PNP tran
sistors and 2 mA current drive capability for the 1 X transistors are 
unique for these linear arrays. Current drive capability for the 
other on-chip transistors is linear, e.g., 2 X = 4 mA, 3 X = 6 mA, 
etc. Pinch-off voltage for JFETs is 1 to 2 volts. loss is about 
1.0 mA. 

The ALA400 Linear Array is divided into 16 modules, consisting 
of 12 standard, 2 power and 2 JFET modules. The ALA401 
Linear Array is divided into 9 modules, consisting of 7 standard 
and 2 power modules. All modules are symmetrically located 
within the array for ease of design layout. Because the modules 
are on a regular grid system, the user interconnects components 
by drawing lines on a clearly defined grid, marked on a layout 
sheet. 

Component Totals (AlA400) 

Component Type Total Standard JFET Power 

NPN 1 X 70 5 5 

NPN 2X 12 

NPN 3X 14 2 

NPN 38 X 4 2 

PNP 1 X 70 5 5 

PNP 2X 12 

PNP 3X 14 2 

PNP 63 X 4 2 

Resistors* 5000 104 8 4 
1 kO 168 12 12 

Resistors** 5 kO 216 16 8 4 
10 kO 168 12 12 

Capacitors 14 

JFETs 4 2 

Bonding Pads 44 

* Denotes a 200 ohm/sq. implanted boron resistor. 
** Denotes a 2000 ohm/sq. implanted boron resistor. 

ANALOG 
ALA400/401 Linear Array Family 

Two-level metal is used for interconnections. Upon request, a 
thick-metal interconnect is also available to provide higher current 
capacity. The top metal layer has a low sheet resistance of < 0.03 
O/sq. and a current capacity of 2.0 mA/micron metal width. The 
bottom metal layer has a sheet resistance of <1.0 nlsq. and a 
current capacity of 200 ,lA/micron of metal width. The thicker 
metal interconnect has a sheet resistance of < 0.003 O/sq. and a 
current capacity of 20 mA/micron of metal width. 

Features 

• High-frequency performance, typical IT of 350 MHz for NPN 
and 300 MHz for PNP transistors 

• 33 volt capability 

• Low development costs 

• Quick design turnaround, typically six to eight weeks from 
design approval 

• Complementary vertical NPN and PNP transistors 

• Two-level metal interconnect 

• All 1/0 ESD protected 

Component Totals (AlA401) 

Component Type Total Standard Power 

NPN 1 X 50 5 

NPN 3X 16 2 

NPN 38 X 2 

PNP 1 X 50 5 

PNP 3X 16 2 

PNP 63 X 2 

Resistors' 1000 42 6 
5000 72 8 

1 kO 64 8 

Resistors** 5 kO 132 16 
10 kO 100 12 

Capacitors 7 1 

Bonding Pads 38 

* Denotes a 200 ohm/sq. implanted boron resistor. 
** Denotes a 2000 ohm/sq. implanted boron resistor. 

4 

4 

8 
4 

10 
8 

For additional information, contact your AT&T Account Manager, or call: 
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ATlaT 

Electrical Characteristics TA = 25°C 

NPN1X Transistor 

Symbol Measurement Condition 

hFE* Ic = 1 mA, VCE = 2.5 V 

Ic 80% of peak hFE 

BVCEO Ic = 1 mA 

BVCBO Ic = 10 pA 

BVEBO Ic = 10 pA 

VBE** IE = 100 pA 

Rsat hFE = 2 

VCE (sat) Ic = 1 mA, hFE = 2 

VA (early voltage) Ic = 500 pA 

VCE = 10 V 

* hFE match of same type adjacent transistors is within 5%. 
** VBE match of same type adjacent transistors is within 1.5 mV 

PNP1X Transistor 

Symbol Measurement Condition 

hFE* Ic = 1 mA, VCE = 2.5 V 

Ic 80% of peak hFE 

BVCEO Ic = 1 mA 

BVCBO Ic = 10 pA 

BVEBO Ic = 10 pA 

VBE** IE = 100 pA 

Rsat hFE = 2 

VCE (sat) Ic = 1 mA, hFE = 2 

VA (early voltage) Ic = 500 pA 

VCE = 10 V 

* hFE match of same type adjacent transistors is within 5%. 
** VBE match of same type adjacent transistors is within 1.5 mV 

For additional information, contact your AT&T Account Manager, or call: 

ANALOG 
ALA400/401 Linear Array Family 

Min Typ Max Unit 

40 85 250 

2 mA 

33 38 v 
33 50 v 
7.7 8.2 8.7 v 

743 mV 

37 

70 150 mV 

65 225 V 

350 MHz 

Min Typ Max Unit 

40 110 250 

.800 mA 

33 47 V 

33 48 V 

7.7 8.2 8.7 V 

748 mV 

127 

140 250 mV 

45 60 V 

300 MHz 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1·800·372·2447 (In Canada, 1·800·553·2448) 
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CUSTOM HYBRIDS 
CHIP & WIRE 

SURFACE MOUNT 

Microcircuits Inc. 
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MICROELECTRONICS DIVISION 
1201 Cumberland Avenue 

West Lafayette. Indiana 47906 
Post Office Box 1278 

Lafayette. Indiana 47902 
Phone: (317) 463-2565 

TWX: 810-342-1882 

A·1732 

CTS® 
HI-REL 
HYBRIDS 
THICK & THIN FILM 
HYBRID 
TECHNOLOGY 

CTS Microelectronics produces high 
quality thick film hybrid circuits. The 
modern 101.000 square foot manu
facturing facility in West Lafayette. 
Indiana. specializes in volume pro
duction of "Hi-Rei" and commercial 
grade chip and wire hybrid circuits. 
quality discrete hybrids and custom 
resistor networks. 

CUSTOM DESIGN/ 
QUALITY ASSURANCE. 

CTS Microelectronics works di
rectly with the customer to establish 
and maintain testing procedures that 
will insure the highest standards of 
quality and reliability. Specification 
reviews are a standard practice at 
CTS. Representatives from the qual
ity assurance. sales and engineering 
departments met with the customer 
to establish the requirements of 
each designed circuit prior to any 
production run. following the gen
eral requirements of MIL-STD-883 
and MIL-M-38510. 

All incoming materials go through 
quality assurance. There. samples 
are taken. tested and quarantined 
until written approval is given to re
lease them to stock. 

The in-process inspection system 
checks circuits at all stages of man
ufacturing to insure highest quality 
workmanship and adherence to 
specifications. Finally. quality assur
ance inspectors thoroughly test the 
finished circuits. Records from each 
stage of design and manufacturing 
for all circuits assure complete 
traceability of a project. 

CTS Microelectronics' in-house 
testing facilities include vibration. 
shock, centrifuge, thermal shock, 
temperature cycling, moisture re
sistance, leak testing. PIND. burn-in, 
life testing and moisture/gas analy
sis. These are applied as an effec
tive check-and-balance system to 
assure consistent quality and relia
bility in circuit manufacturing. 

For manufacturers' sales offices. see yellow pages EEM 1988 
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CTS®CORPORATION 
MICROELECTRONICS DIVISION WE'LL "SECOND SOURCE" 

STANDARD HYBRIDS YOUR WAY 

STANDARD HI-REL HYBRIDS 
AVAILABLE TO YOUR 
SPECIFICATION FROM 
CTS MICROELECTRONICS, 
INC. 

Now get standard pin-for-pin Hi-Rei 
Hybrid replacements with produc
tion extras like special screening, 
environmental testing, data logging 
and electrical testing. 

For more than 20 years CTS 
Microelectronics has been a lead
ing producer of Hi-Hel Hybrids 
that can withstand the harshest 
environments. These hybrids will 
meet test standards set out by 
MIL-STD 883. And now they are 
available for fast delivery in many 
pin-for-pin configurations. 

When you need a reliable sec
ond source for Hi-Rei Hybrids, 
tested to your custom specifica
tions, think first of CTS Microelec
tronics. For complete technical 
information, prices and delivery 
projection, get in touch with CTS 
Microelectronics, 1201 Cumber
land Avenue, West Lafayette, IN 
47906. 

Or call (317) 463·2565. 

AVAILABLE 
HOW YOU WANT THEM. 
Others say - "Take-it-the-way
we-make-it." CTS will "second 
source" standard hybrids your 
way. 

What a great alternate source 
for standard pin-for-pin Hi-Rei 
Hybrid replacements! When you 
are faced with the "take-it-or-

CTS HYBRID STANDARD DESIGNS 

PRODUCT NO. DESCRIPTION 

Operational Amplifiers: 
CTS 0004 

CTS 0021 H/8 
CTS 0024 

CTS 0032 

CTS 0041 H/B 
CTS 0042 

CTS 101A H/B 

CTS 2101 

CTS 108A H/B 

CTS 2108 

CTS 111 H/B 
CTS 2111 
CTS 861 

Buffers: 

CTS 0002 
CTS 0033 

High Voltage Operational 
Amplifier 

Power Operational Amplifier 
High Slew Operational 

Amplifier 
Ultrafast FET Operational 

Amplifier 
Power Operational Amplifier 
Low Cost FET Operational 

Amplifier 
High Performance Operational 

Amplifier 
Dual High Performance 

Operational Amplifier 
Super Beta Operational 

Amplifier 
Dual Super Beta Operational 

Amplifier 
Operational Amplifier 
Dual Voltage Comparator 
Log IF Amplifier 

Current Amplifier 
Fast Buffer Amplifier 

Sample & Hold Amplifiers: 

CTS 0023 I Sample & Hold Circuit 

MOS Clock Drivers: 
CTS 0007 DC Coupled MOS Clock Driver 
CTS 0009 Two Phase MOS Clock Driver 

Digital Drivers: 

CTS 0006 H/8 Current Driver 
CTS 0008 H/B High Voltage Current Driver 
CTS 0034 High Speed Dual Level 

Translator 

REPLACES 
PRODUCT NO. 

National LH 0004/8838 

National LH 0021/8838 
National LH 0024/8838 

National LH 0032/8838 

National LH 0041 /883B 
National LH 0042/883B 

National LH 101/883B 

National LH 2101/883B 

National LH 108/883B 

National LH 2108/883B 

National LH 111 /883B 
National LH 2111 /883B 
Plessy SL 521 

National LH 0002/883B 
National LH 0033/8838 

National LH 0023/8838 

National MH 0007/883B 
National MH 0009/883B 

National DH 0006/8838 
National DH 0008/8838 
National DH 0034/8838 

leave-it" attitude that some major 
suppliers have adopted on Hi-Rei 
Hybrid standards - look to CTS 
Microelectronics. CTS will pro
vide Hi-Rei Hybrids just as you 
want them. And, our prices are 
very competitive. 

brids that don't meet your individ
ual needs. Ask about the CTS-
0002, 6, 8, 21, 32, 33, 34 and 41 as 
alternates for the LH and DH se
ries. We'll make your standards 
to custom requirements. 

Don't settle for standard hy-

MICROELECTRONICS DIVISION, 1201 Cumberland Avenue, West Lafayette. Indiana 479U6 
Post Office Box 1278. LafaYette. Indiana 47902· Phone: (317) 463-2565. TWX: 810-342-1882 
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THICK FILM HYBRID ICs 

As a leading manufacturer of thick film hybrid ICs, 
FDK can meet your exact needs for high-quality, 
customized circuits. Just give us your specifications, 
as outlined on the right, and we'll do the rest. 

Quality assurance tests 
All of FDK's thick film hybrid ICs 
must pass strict testing standards 
before they can be shipped to 
customers. The testing processes 
are outlined below. 

FDK AMERICA.·INC. 

1. Application 
2. Circuit (circuit diagram and materials & compo

nehts list), power consumption, frequency, and 
other specifications 

3. Test conditions 
4. Quality assurance conditions (for environmental 

testing and other pertinent testing) 
5. Required size and configuration 
6. Estimated quantity 
7. Development schedule: 

Day Month Year 
ES (Engineering sample) c:=:J c:=:J r==:J 
Evaluation c=:J c=:J [==:J 

CS (Consumer sample) c:=:J c:=:J c=:::J 
Evaluation c:=:J c:=:J c=:::J 
Begin mass production c=:J c=:J c=:J 

8. Preferable price (development costs and mass 
production price) 

Development steps 

FDK 17326 Edwards Road. A-l30. Cerritos. California 
90701. U.SA 

FDK AMERICA. INC. EAST REGION OFFICE 
333 Sylvan Avenue, Third Floor, Englewood Cliffs, 
New Jersey 07632, U.SA 

Fuji Electrochemical Co.,Ltd. 
Tokyo. Jaoan 

A·1734 

Phone 213-404-1770 Telex 18-19981FEC CALIF LA) 
Fax. 213-404-2850 

Phone 201-567-1900 
Fax. 201-567-2181 

For manufacturers' sales offices, see yellow pages EEM 1988 
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THICK FILM HYBRID ICs 

FDK's advanced technology 

FDK 
Fuji Eleclrochemical Co.,Ut 

Tokyo, Japan 

EEM 1988 

FDK AMERICA. INC. 

COB (Chip-On-Board) technology 
COB technology that achieves greater integration 
than was previously possible is utilized to bond bare 
chips directly to a glass epoxy substrate. With this 
technology, it is also possible to package CPU, 
custom ICs and memory devices. Thus, long or large 
products which are impossible to produce using 
alumina substrates can be made-e.g., thermal 
heads, contact sensors and other parts used in 
facsimile and similar machines. 

User Benefits 
e Reduction of product size and weight, made possi

ble by larger-scale integration 
eLow cost 
e High mechanical strength 

SMT (Surface Mount Technology) 
With this technology, hybrid ICs are made byauto
matically mounting chip parts onto various types of 
substrates. Because parts are abundantly available 
and automatic mounting is possible, this technology 
is suited for use in mass production of hybrid ICs. 

User Benefits 
eLow cost 
e Ease of customization 
eAvaiiability of various circuit functions 

Chip & wire technology 
With chip & wire technology, bare chips are mounted 
on various substrates, including alumina and alumi
num, and packaged by wire bonding. Hybrid ICs 
produced by this technology, the most mature and 
time-tested of the three, are widely used in applica
tions ranging from industrial products to consumer 
electronics. 

User Benefits 
eLarge scale of integration 
eHigh reliability 
e Ease of customization 
e Total cost reduction 

17326 Edwards Road. A-l30. Cerritos. California 
90701. USA. 

FDK AMERICA. INC. EAST REGION OFFICE 
333 Sylvan Avenue, Third Floor, Englewood Cliffs, 
New Jersey 07632. U.S.A. 

Phone 213-404-1770 Telex 18-1998IFEC CALIF LA) 
Fax. 213-404-2850 

Phone 201-567-1900 
Fax. 201-567-2181 

For manufacturers' sales offices, see yellow pages A·1735 
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C:;<=)~5; __________ C_U_S_l_O_M_H_Y_B_R_ID __ C_IR_C_U_IT_S ______________ _ 

ADVANCED THICK-FILM HYBRID CIRCUITS FROM GORDOS-
A LEADER IN POWER HANDLING AND THERMAL MANAGEMENT 

If one of your designs requires greater levels of 
reliability or miniaturization, talk with a Gordos 

Representative about the advantages ot hybrid 
construction: 

• More precise, flexible design through specification of 
optimum component values. 

• Fewer discrete interconnections and parts. 
• Reduced physical dimensions and weight. 
• Less parasitic coupling resistance. 
• Improved thermal tracking, dissipation, and stability. 
• Better noise immunity, even in harsh signal 

environments. 

Engineering 
• In-depth re,sources in analog, digital and packaging 

design 
• Dedicated to excellence - proven by design 

performance 
• CAD-CAM systems for efficiency 
• Environmental testing of prototypes insures that 

design criteria are met 

Pre-production 
• large scale artwork allows uncompromising 

accuracy 
• In-house photographic reduction and film processing 

yield optimum detail 
• High resolution screen fabrication system assures 

ultimate preCision 

Manufacturing 
• Automated, environmentally controlled screen 

printing and firing process guarantees uniformity 
• Microprocessor controlled, multi-zone conveyer 

furnaces for precise curing 

• High volume production with tighter manufacturing 
tolerances. 

• High dielectric isolation. 
• Functional trimming of individual circuits for 

improved performance and accuracy in the field. 
• Better repeatability (electrical uniformity) from circuit 

to circuit. 
• Superior reliability, even when subjected to severe 

physical or thermal shock or vibration. 
• Lower individual part cost due to high-yield 

semi-automated production. 

• Computerized laser trimming of resistors for 
optimum circuit performance 

• High speed robotics assure error free placement of 
surface mounted components 

• Precisely controlled vapor phase soldering 
guarantees reliable solder connections 

• Fast turnaround. 

Quality 
• For high reliability applications pre-screening of 

components is available 
• Computerized, mUlti-stage testing controls quality at 

every manufacturing stage 
• Burn-in and 100% load testing assure a flawless 

finished product 

Whether your needs are design-to-spec or built-to-print, 
we pledge that we will provide you with the finest 
engineering, manufacturing, quality assurance and 
customer service in the industry. Contact Gordos 
today. Put a winner to work for you. 

1000 N. SECOND ST., ROGERS, AR 72756 USA / TEL: 800-643-3500, 501-636-5000 / TWX: 910-720-7998 I FAX: 501-636-2305 
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CUSTOM HYBRID 
MICROELECTRONICS 
DESIGN AND PRODUCTION 
SERVICES 

H E I ~~~nht~S y~~~~ 
, experience as a 

manufacturer of high quality 
hybrid thick film circuits. The 
company specializes in short-to
medium length production runs 
of high density custom devices. 
HEI offers customers the 
advantages of close liaison and 
personal attention, from original 
specification through test and 
shipping of design-disclosed 
circuits. 

The company has extensive 
experience in the design and 
manufacturing of a variety of 
hybrid circuits from simple to 
complex. 

HEI sales engineers assist 
customers in evaluating the 
feasibility of satisfying circuit 
needs with hybrid production. 
This consultation service 
includes careful design planning 
in order to meet performance 

EEM 1988 

specifications with maximum 
production economy. HEI works 
to maintain optimum customer 
response times, with typical 
quote timing of 2 weeks and 
prototype delivery within 10 
weeks. 

Capabilities include chip-and
wire and surface-mount 
technologies, using statistical 
manufacturing process control 
and full automation from 
printing through final test. HEI is 
a recognized ship-to-stock 
supplier. 

The very latest in equipment and 
process technology is used to 
give customers consistent high 
quality products while 
maintaining the hybrid circuit 
advantages of low start-up cost, 
ease of change and lower per
piece cost, even in short-run 
quantities. HEI capabilities, while 
sophisticated, are constantly 
being improved and upgraded. 

When is it practical to 
develop a custom hybrid? 
What about my specific 
circuit requirements? What 
are the costs, and how long 
does it take? 

Get fast answers to these 
important hybrid questions 
with HEI's Express Quote 
Service. Call, write or FAX 
today for your HEI Express 
Quote Kit, and we'll respond 
promptly with clear answers 
and without obligation. 

For manufacturers' sales offices, see yellow pages 

HEI inc. 
HYBRID ELECTRONICS DIVISION 

Box 5000 
1495 Steiger Lake Lane 
Victoria, MN 55386 
Phone: 612-443-2500 
FAX: 612-443-2668 
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ffiJ . CUSTOM THICK FILM HYBRIDS 
. . • CUSTOM THICK FILM SUBTRATES 

. Hybn· dyne Inc . CERAMIC PACKAGING LIDS 
. • • PRECISION SCREEN MANUFACTURE 

FACILITY 
Hybridyne's 30,000 sq. ft. facility located in Tucson, Arizona, 
houses all the necessary expertise and equipment needed to 
provide our customers with solutions to their particular prob
lems. Our autonomous approach to the manufacture of our 
custom products emphasizes in house control over the critical 
phases of design, artwork generation, screen fabriccrtlon, all 
manufacturing processes, and electrical and environmental 
testing. We have invested in a staff that provides the necessary 

CUSTOM THICK FILM HYBRIDS 

Features 
• EXPERIENCED DESIGN ENGINEERING 
• SEGREGATED CLEAN ROOM ENVIRONMENT 
• ADVANCED THICK FILM TECHNOLOGY 
• AUTOMATED HYBRID ASSEMBLY 
• SELECTION OF PACKAGING TECHNOLOGIES 
• ELECTRICAL-ENVIRONMENTAL TESTING 

Design-Artwork Capacity 
• Knowledgeable Design Engineers 
• Complete Component Selection Service 
• Custom Electrical Test Equipment Design and Fabrication 
• CAD System 
• Step and Repeat Equipment 
• Photo Reduction Equipment 

Advanced Thick Film Manufacture 
• Complete Screen Manufacture Capacity 
• Segregated Clean Room Printing Environment 
• Automatic and Manual Screen Printing Equipment 
• Through hole and Edge Around Printing Capacity 
• Computerized CO2 Laser for Scribe and Drill 
• Automatic VAG Laser for Precision Resistor Trimming 

Hybrid Assembly-Environmental Screening 
• Segregated Clean Room Environment 
• Automatic Continuity-Isolation Test Equipment 
• Die Attach (Epoxy, Solder, Eutectic) 
• Automatic and Manual Wire Bonding Equipment 

(Gold and Aluminum Wire) 
• Active and Functional VAG Laser Trim 
• Temp cycling-Thermal Shock-Stabilization Bake 
• Gross and Fine Leak Testing Equipment 

PRECISION SCREENS 
• Meshes from 48-400 (wires per inch) 
• Direct Emulsion 
• Variety of Frame Sizes 

experience in the design phases of a project along with the skill 
to control the manufacture to all specifications developed. 
State of the art equipment has been purchased as well as the 
fabrication of an ultra-clean room environment to facilitate 
complex hybrid assembly operations. All together this allows 
Hybridyne to generate products with the highest quality stan
dards, in the shortest possible time frame, for a very competi
tive price. 

CUSTOM THICK FILM SUBSTRATES 

Capabilities 

Features 
• HIGH VOLUME CAPACITY 
• FAST TURNAROUND 
• LOW COST 
• SINGLE OR MULTILAYER 

CIRCUITS 
• METALLIZATION

RESISTORS-CAPACITORS 
• SUBSTRATE DRILLING AND 

SCRIBING 

• Single layers utilizing high density design 
(5 mil lines-spaces min.) 

• Multilayer circuits up to 7 metal layers 
• Chip Resistors utilizing Gold terminations for Wire Bonding 

(10!l-100M!l) range 
• Thick Film Resistors 1!l-500M!l range, tolerances as low 

as :t .1% range 
• Printing in multiple-up arrays utilizing laser scribing for low 

cost 

CERLIDS 
Ceramic Packaging Lids 

10 UC Solder Seal 
• Hermetic Seal 

Features 
• HIGH VOLUME CAPACITY 
• LOW COST-FAST 

TURNAROUND 
• FLAT OR PRESSED (TUB) 

VARIETY OF AL20 3 

• THREE SEALANTS 
AVAILABLE: SOLDER, GLASS 
OR EPOXY 

• NO PREFORMS-SEALANT 
ATTACHED TO LID 

• MILITARY STANDARD 
PERFORMANCE 

• Non precious metal for 60-80% savings over gold plated 
lids 

• 310-325°C peak seal temperature 

TG370 Glass Seal 
• Hermetic Seal 
• Elimination of Package Seal Ring 
• Low Glass Sealing Temperature (405°C Peak) 

200 UC Epoxy Seal 
• Non-Hermetic Applications 
• Low Curing Temperature (150°C for one hour) 
• Strip and Reapply Service 

2155 N. Forbes Blvd .• Tucson. Arizona 85745 • Phone 602/629-0001 • Fax 602/791-3899 
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IRC'S COMPLETE CUSTOM CIRCUIT 
MANUFACTURING SERVICES 

IRC. Inc., with multi-plant manufactuing facilities in 

Boone, North Carolina, Newland, North Carolina and 

Corpus Christi, Texas, is one of the leading producers 

of quality resistors, resistor networks, custom thick 

and thin film hybrid circuits, and custom assemblies. 

IRC's sister company, Welwyn Microcircuits, is 

Europe's largest independent designer and 

manufacturer of custom hybrid circuits. 

3130 

~/RC INTERNATIONAL RESISTIVE COMPANY INC. -.... 
A member of the CtyStalate Group 

EEM 1988 

P.O. BOX 1860, GREENWAY ROAD. BOONE. NC 28607.1860 
(704) 264-8861 or 1-800-255-4-IRC. TLX: 46.9902. FAX: (704)264-8861 ext. 357 

For manufacturers' sales offices. see yellow pages A·1739 
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II€II Integrated Circuits Incorporated 

CUSTOM HYBRID CIRCUITS 

Producing high quality 
custom hybrid circuits is an art 
no one learns overnight. And 
producing circuitry consistently 
recognized as the finest in the 
industry takes years. 

That's the secret behind the 
success of Integrated Circuits 
Incorporated. Building custom 
thick-film hybrid circuits has 
been our specialty since 1969. 
And we've used all of that 
experience to perfect our 
expertise in not only technical 
capabilities and quality, but 

A·1740 

also in program management 
and customer coordination. 

We can design a circuit to 
your specification, or convert 
your circuit to a miniature 
hybrid design. Either way, it 
must pass the rigid quality 
assurance requirements basic 
at ICI - MIL-I-45208, MIL
STD-883, MIL-M-38510, and MIL-
0-9858 as applicable. 

For military, airborne or 
industrial requirements, you'll 
find ICI to be responsive, 
capable and reliable. 

For manufacturers' sales offices, see yellow pages 

Integrated 

I kC11 Circuits 
Incorporated 

10301 Willows Road 
Redmond, Washington 98052 
(206) 882-3100 
FAX: (206) 882-1990 

(800)822-8782 
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Space 
leI hybrids have flown into space 
aboard NASA's space shuttle. 

Commercial Aircraft 
ICI hybrids are used in cockpit 
instrumentation and power con
trol systems. Advanced avionics 
on the 747-400, 737-300, and 
MD-11 depend upon leI 
hybrids. 

WHATEVER YOUR NEED 
ICI CAN MEET IT 

Experience Counts 
Since 1969, ICI has produced custom hybrid microcir
cuits for a wide range of applications; everything from 
disk drives to satellites. ICI's capabilities and ex
perience can meet your needs, whether you need a full 
MIL-Spec hybrid or a high-volume commercial hybrid. 

Full MIL-Spec Compliance 
MIL-STD-1772 QUALIFICATION puts ICI in an 
elite class of hybrid facilities capable of meeting all 
of the requirements of MIL-STD-883C and MIL-M-
38510H. ICI meets the mili~'U)"s stringent standards 
and we guarantee the highest quality levels possible 
in custom hybrids built to Class B requirements. ICI 
can go all the way to meet your MIL-Spec needs. 

Army 
ICI meets rugged military needs 
in the hybrids used in the TOW 
missile night sight on the Army's 
Bradley fighting vehicle. M-I 
main battle tank and MLRS sys
tem rely upon lCI products. 

Commercial Quality 

Navy 
The Navy's Aegis class cruisers use 
leI hybrids in radar and com
munication systems, as well as in 
the Vertical Launch System and SM-
2 surface to air missiles. 

Military Aircraft 
Since 1973, leI hybrids have been 
part of the sophisticated avionics of 
the F-15 fighter aircraft. leI hybrids 
are aboard the B-1, F-14, F-16, and 
F/A-18 aircraft. 

ICI builds all hybrids in the same MIL-STD-1772 qualified facility, provid
ing commercial-grade hybrids with a high level of quality and reliability. 
Yet, ICI's location and volume production keep our costs and your prices 

EEM 1988 

low. The best for less in commercial quality. 

Special Requirements 
Custom Chip Packaging 
If you need a special package or special testing for a single-chip circuit, ICI 
can meet your needs. 

Magnetics 
Since 1971, ICI has incorporated magnetics in hybrids. ICI is one of the 
few companies able to mix thick film and transformer technologies into one 
hybrid device such as this DC-DC converter used in guided munitions. 

For more information, call toll free 

800-822-8782 

IIG II ~i~~~~~ed 
Incorporated 

10301 Willows Road 
Redmond, WA 98052 

206-882-3100 

For manufacturers' sales offices, see yellow pages A·1741 
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INTERNATIONAL SENSOR SYSTEMS, INC. 
P.O. Box 345 
Industrial Park 
AURORA, NEBRASKA 68818 

Telephone (402) 694-6111 
EasyLink 62942952 
FAX(402)694~6180 

HYBRID THICK FILM 
PRODUCTS AND SERVICES 

Custom and Surface Mount Packages 

Chip&Wire 

Solder 
Reflow 

CUSTOM PACKAGES 
• Sing'e-'n-,ine (SIP) 

Higti Temp Solder 
Low Temp Solder 

• Hybrid 
Flat Packs 

• Dual In Line (DIP) 
.• Surface Mount 

PCB Base 
Ceramic Base 
(See opposite page-for details) 

• Multi-layer Circuit 
• Encapsulated 
• X-tal Can Covers 
• Ceramic Cover 

High Temperature Sealant 
Low Temperature Sealant 

• Plastic Covers 

CUSTOM COMPONENTS 
• Custom Thick Film Metallized Substrates, Pd Ag, Pt Ag, 

Au, Pt Au, Dielectric, Glaze 

• Networks, Specialized Resistor 
Resistor-Capacitor 
Resi stor-Capacitor-I nductor 
EMI/RFI Shielded 

• Special Devices 

• Amplifiers 

• Oscillators 
• Time Base Modules 

• A-D, D-A CGnverters 

• Fiber Optic 
(Transceivers, Bar Code Readers) 

• Solid State Relays 

• Microwave 
• Control Circuit 

• Display Panels 

Completely Tested 
Functional Circuit 

TECHNICAL SERVICES 
• Circuit Design 
• Circuit Layout (Includes conversion to Thick Film) 

• Material Selection 

• Create Rubyliths 

• Component Specification 

• Tooling 
• Product Testing 

• Build to Print 

TECHNICAL CAPABILITIES 
• Solder Reflow 

IC Packages, Discrete Components (Capacitors, 
Bridges, L E.D.'s etc.) 

• Chip and Wire 
All Component Chips 
All Available Integrated Circuits 
Thermo-Compression Bonding (Au Wire) 
Thermo Sonic Bonding (Au Wire) 
Ultrasonic Bonding (AI Wire) 

• Special Static Handling 

• Resistance -& Capacitance Trimmed (Active and Passive) 

MILITARY SPECIFICATION CAPABILITIES 
• MIL-I-45208 Inspection Systems Requirements 

• MIL-STD-45662 Calibration System Requirements 

• MIL-STD-883 Test Methods and Procedures for 
Micro!electronics 

• Certificate of Compliance furnished upon Request 

PO BOX 345, INDUSTRIAL PARK 
AURORA, NE 68818 
TELEPHONE (402) 694-111 
EASYLINK 62942952 
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INTERNATIONAL SENSOR SYSTEMS, INC. 
P.O. Box 345 
Industrial Park 
AURORA, NEBRASKA 68818 

Telephone (402) 694-6111 
EasyLink 62942952 
FAX (402) 694-6180 

HYBRID THICK FILM TECHNOLOGY 
FEATURES ________________________________________________ __ 
_ one time insertion costs 
_ functional modularity 

_ compact 
_ low profile 
_ low mass 

_ high performance _ small 
- extreme temperature operating range 

_ high quality components - military specification capabilities 

METALIZED SUBSTRATES - Simple or complex, single 0: 

multi-layer conductor patterns with Pd. Ag (Palladium Silver), 
Pt. Ag. (Platinum Silver), Au, (Gold), Pt. Au. (Platinum Gold) 
inks. Insulation with high temperature glass dielectric or low 
temperature glaze. Film Resistors from 1 ohm to 150 meg
ohm, tolerances to ±0.1 %, T.C.R. to 50 ppm, 1/10 w to 10 
watt power dissipation, laser or abrasive trimming. 

• 
• 

CHIP AND WIRE TECHNOLOGY - Microcircuit assembly of 
functional thin film integrated circuit or component chips into 
operational devices. All available IC & component chips as
sembled to a thick film circuit by solder or epoxy bonding. 
Chips wired into circuit with either gold or aluminum wire. 
(Thermocompression or thermosonic wire bonding). Special 
handling for static control. Components actively or passively 
trimmed to guarantee functional specifications. 

rm 
I ! 

II 

SOLDER REFLOW TECHNOLOGY - Compact networks with 
thick film resistors, IC packages, chip capacitors, inductors, 
discrete components, SOT package, diode bridge assembly, 
high and low temperature solder, standard or custom pin
outs. Special devices with photo-transistors, LEO's and func
tional sub-assemblies. 

mmhMJ 

I 
CUSTOM PACKAGES - Single-in-line or Dual-in-line pinout 
packages, conformally coated, metal can, plastic or ceramic 
covered and sealed. Customer markings as well as manu
facturer's identification for traceability. Leak tested, tempera
ture cycling and burn-in before final test to insure reliability. 
Heat sink attached to either alumina or beryllium oxide to 
obtain maximum power dissipation. 

* NOW AVAILABLE: SURFACE MQUNLPACKAGE_S. 
TECHNICAL SERVICES ____________________ _ 
• Circuit design. layout (including conversion of existing circuitry to thick film technology) • material selection • rubylith 
production. screen fabrication. product tooling. product testing. and building to print. Testing includes functional electrical 
and mechanical parameters. burn-in. leak testing. and temperature cycling. 

APPLICATIONS ______________________________________________ _ 
• Memory. logic. linear circuits. A-O • O-A • timing. filters. isolation" pulse shaping. impedance matching. signal 
generation. switching. sequencing. and many other medium range energy diSSipation functions or a combination thereof. 

ISSI MILITARY SPECIFICATION CAPABILITIES ______________ _ 
MIL-I-45208 Inspection System Requirements MIL-STO-883 Test Methods & Procedures for Microelectronics 
MIL-STO-45662 Calibration System Requirements Certificate of Compliance furnished upon request. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1743 
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LEACH® CONTROL PRODUCTS DIVISION_M_IC_R_O_E_LE_C_T_RO_N_IC_S_ 

MILESTONE SCHEDULE 
~ ______________________ ~~~'~~h~P'~o~';'+' __ ~b-__ ~ ~."'''''. I 

LI~_' ~YO~",~HY_b'_;d_C;_"_";_t ______________ ~IL~_P~_d._C_OOt_'O_\ __ ~L:::~4~17~ 
FAST 
TURNAROUND TIME 
From contract award to prototype 
or production, delivery is among 
the shortest in the industry. 
LEACH has delivered functional 
military microcircuits in 8 weeks! 
Quick-response deliveries are 
made possible by planned factory 
excess capacity, computer-aided 
design and layout, close coor
dination with engineering count
erparts at our customer's facility, 
and an emphasis on project 
planning. 

ACTIVITY I MILESTONE 

Ir, .. 
I Issue MPL 

IWrit. ComDonen' SDecs 

I p, R,'v.i 

1M, R, 

IReceive Material 

,vnu 

Ch 

Artwork Generation 

ISubstrat. Fab 

I., n, 

I., 

?rototype Assemblv 

I Prot. '.vo. Tesl 

R, ,/p, ., 
Prototype Ship 

Prot. 'vn, Shin 

1 2 3 

SPECIALISTS IN HARSH ENVIRONMENT HYBRIDS 
We have designed and delivered 
hybrids to the rigorous Class S 
(space) requirements; for down
hole applications where hybrids 
experience temperatures exceed
ing 200°C; to withstand the high-

impact of "smart munitions" sys
tems, and, as a matter of routine, 
to meet or exceed the specified 
screening requirements of mil
itary (Class 8) hybrids. 

FULL RANGE OF MICROELECTRONICS CAPABILITIES 
Design and process flexibility in-
sure delivery of hybrids that sat
isfy your spec requirements using 
cost effective manufacturing 
methods. 

WEEKS ARO 

4 5 6 7 

~ 

~I-< 

HIGH TEMP UVE 
MEMORY MODULE 

8 

SMT 

9 1 11 12 13 1 

\ 
l\\: 

ltJ 
tv 

~ ..... 

A-
10. 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 • FAX (714) 739-1713 
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LEACH® CONTROL PRODUCTS DIVISION _M_IC_R_O_E_L_EC_T_R_O_N_IC_S_ 
QUALITY PRODUCTS 
FOR 67 YEARS! 
LEACH CORPORATION, a leader 
in electronics for more than 
67 years, has the commitment, 
experience, and organizational 
resources to provide high quality, 
high reliability hybrids. LEACH 
products have been aboard vir
tually every major airborne mil
itary and commercial program in
cluding aircraft, missiles, satel
lites, and shipboard systems. 
Our quality assurance program 
corresponds with the require-
ments of MIL-Q-9858A and we are 
in the DESC queue for certifica
tion to MIL-STD-1772. 

"GIVE US YOUR TOUGHEST CIRCUIT PROBLEM" 
LEACH Microelectronics wants to 
help you solve your design and 
miniaturization problems. Let us 
review your system schematics 
and make specific component, 

and packaging recommendations. 
We can help you achieve a viable 

. solution with Hybrid Microelec
tronics. 

1>'-'---, .... 

• ~:::= 

For more information 
contact Bruce Armstrong 
LEACH Microelectronics 
6900 Orangethorpe Ave. 

LEACH 
MICROELECTRONICS 

"ON TIME 
Buena Park, CA 90620. 

Telephone (714) 739-0770. & ON TARGET" 

LEACH CPO, 6900 ORANGETHORPE AVE., BUENA PARK, CA 90620 • (714) 739-0770 • TWX 910-596-2867 • FAX (714) 739-1713 

EEM 1988 For manufacturers' sales offices. see yellow pages A·1745 
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e MEMORY X, INC. DRAM & SRAM MEMORY MODULES 
HI-DENSITY MEMORIES TEL: (619) 292-1151 5205 KEARNY VILLA WAY #106 SIMM & DRAM PACKAGES 

SAN DIEGO, CA 92123 FAX: (619) 292-0774 FAST 1 MEGABIT STATIC 

DYNAMIC 60,80, 100, 120ns STATIC 35-150ns VIDEO 100 & 120ns 
PART ORGANIZATION FIG. PART ORGANIZATION FIG. PART ORGANIZATION FIG. PART II II NUMBER NUMBER NUMBER NUMBER ORGANIZATION FIG. 

MXD90256SM 256K x 9 SIMM - MXD91000SM 1 MEG x 9SIMM - MXS32032LZ 32K x 32 ZIP 7 MXV40064ZD 1 64K x 4 ZIP 1 12 
MXD80256SM 256K x 8 SIMM - MXD81000SM 1 MEG x 8 SIMM - MXS80128SD 128K x 8 DIP 11 

MXD40256SP 256K x 4 SIP - MXD41000SP 1 MEG x 4 SIP - MXS80128SZ 128K x 8 ZIP 10 NOVRAM 200ns 
MXD10256ZJ 256K x 1 ZIP - MXD11000ZJ 1 MEG x 1 ZIP - MXS80128LD 128K x 8 DIP 9 

MXD90256SMD 256K x 9 SIMM 2 MXD91000SMD 1 MEG x 9 SIMM 4 MXS80128LZ 128K x 8 ZIP 8 MXN80001PD I 1K x 8 DIP 1-
MXD80256SMD 256K x 8 SIMM 1 MXD81000SMD 1 MEG x 8 SIMM 3 AVAILABLE IN MILITARY & COMMERCIAL GRADES 
MXD10256ZD 256K x 1 ZIP - MXD11000ZD 1 MEG x 1 ZIP - CUSTOM MODULE DESIGN OUR SPECIALTY 
MXD10256ZD 256K x 1 ZIP 6 MXD11000ZD 1 MEG x 1 ZIP 5 CALL (619) 292-1151 TODAY FOR MORE INFORMATION 
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CIRCUIT SYSTEMS 

THE QUESTION? 

THE ANSWER ... MEPCO/CENTRALAB! 
QUALITY AND DELIVERY ... HAND IN HAND 

CUSTOM PACKAGES 
• SINGLE IN LINE 
• DUAL IN LINE 
• SURFACE MOUNT 

• PC BOARD 
• CERAMIC 

• LEADED DEVICES 
• MULTI-LAYER CIRCUITS 
• ENCAPSULATION 
• CAN PACKAGES 
• HERMETIC SEAL 

TECHNICAL CAPABILITIES 
• COMPUTER AIDED DESIGN 
• IR SOLDERING WITH IN 

LINE CLEANING 
• VAPOR PHASE SOLERING 
• FUNCTIONAL ADJUST 
• CHIP AND WIRE 
• BURN-IN 
• TEMPERATURE CYCLING 
• LASER DRILLED VIAS 
• INTEGRATED ASSEMBLY 
• DIE BONDING 
• EUTECTIC BONDING 
• COMPUTER TESTING 
• PRECISION MULTILAYER 

SCREENING 

PRODUCT APPLICATIONS 
• AUTOMOTIVE 
• COMPUTER 
• CONSUMER 
• INDUSTRIAL 
• TELECOMMUNICATIONS 
• MILITARY 
• MEDICAL 

MEPCO/CENTRALAB 
2601 S. MOORLAND RD. 
NEW BERLIN, WI 53151 
(414) 785-6359 

INTERCONICS 
1515 S. SIXTH ST. 
HOPKINS, MN 55343 
(612) 933-4600 

ALL INQUIRIES 

MEPCO/t?!!!1!!!!z!l!l! 
EEM 1988 For manufacturers' sales offices, see yellow pages A·1747 
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MINI-SYSTEMS, INC. 
HERMETIC PACKAGES FOR 
HYBRID MICROCIRCUITS Electronic Package Division, 168 East Bacon St., P.O. Box 1597, Plainville, MA 02762 

Telephone: (508) 695-2000 • Telex: 510-600-4340 • FAX 508-695-8758 

GLASS FLATPACKS & CHIP-CARRIERS 

• Most economical means of hermetically enclosing 
small hybrids 

• Easily and economically customized to your needs 
• Meet MIL-M-38510 requirements 
• Sealed by reflow soldering with combination lids 

METAL PLUG-INS 
AND FLATPACKS 

• Strongest and most reliable means of enclosing all 
size hybrids 

• Package variations available built to your 
requirements 

• Meet MIL-M-38510 Class S and all highest 
reliability requirements 

• Sealed by seam welding with stepped lids or 
ref low combination lids 

SELECTION GUIDE 
Case Size: Flatpack - case sizes Va" x Va" to 1" 

x 1"; Dual-In-Line - case size %" x %" 
Glass Free Area: Flatpack - .040" x .070" to .810" X 

.810" 
Number of Leads: 1 to 84, depending on case size 
Lead Centers: .050", .040", .030", or as specified 
Configuration: Leads and pads on 2 sides; Leads on 

2 sides; Pads on 4 sides; Leads and pads on 4 
sides 

Base Material: Metal, ceramic, or beryllia 
Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Popular Packages - 2 weeks 

Custom Packages - 8 weeks 

WRITE FOR OUR DETAILED CATALOG 

SELECTION GUIDE 
Case Size: Plug-In and Flatpack case sizes 

ranging from .380" x .625" to 1.970" x 2.970" 

Number Pins/Leads: 1 to 188, depending on case 
size 

Pin/Lead Centers: .100" Plug-In; .050" Flatpack 

Configuration: Pins/Leads on 1,2,3, or 4 sides 

Plating: Gold or Nickel, all over or selective 

AVAILABILITY 

Tooled Packages - 4 weeks 
• 

Custom Packages -10weeks 

WRITE FOR OUR DETAILED CATALOG 

A·1748 For manufacturers' sales offices, see yellow pages EEM 1988 
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~EC NEC Electronics Inc. 
401 Ellis St., Mountain View, CA 94039·415/960-6000 

CHARGE COUPLED DEVICES 

Line Arrays 

Device Number Number of Pixels Pixel Size Chip Size Transfer Rate Package Block 
"p." "mm" MHz Diagram 

I-IPD3571D 5000 7x7 1 x38 24.0 22-Pin Cerdip 1 

I-IPD3573D 2048 14x14 1 x30.5 5-10.0 22-Pin Cerdip 2 

I-IPD3574D 2592 11 x 11 1 x30.5 10 22-Pin Cerdip 3 

I-IPD3575D 1024 14x14 1.2x15.6 3 20-Pin Cerdip 4 

Support chips are available for al\ array areas including Clock Generator, CCD Driver, Vertical Driver and Sample & Hold I.C.s. 

00 <jJll 

i2L 

r----[& 

, I; 
~ 

EEM 1988 

I 

GGO 

17 dummy bits 12 DB bits 2 dummy bits 
photoceJll2!.1s., 2 dummy bits 

Geo 

GND GND GND GND 

Block Diagram 1 

I I 
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¢R 00 q,2L 
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1 I 

G2 10 

13-10 II 
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Block Diagram 3 

C1~,aBv~i~~'D2h~~O~:n~b~i~~' ~ 
VGG@'~~~ 

I I CGO shift register 

ceo IU'Oo- 1024 otoce 

I I 
I 

CGD shift register 

Block Diagram 2 Block Diagram 4 

Specifications are subject to change without notice. 
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-FEATURES 

7777 E ni'i 

BENEFITS 

'iiI J 

APPLICATIONS 

NMB Technologies' Hybrid ICs enable design miniaturiza
tion, system cost reduction and higher performance. 

These hybrid circuits are designed and 
produced using the latest, advanced 
techniques based upon decades of ex
perience with hybrid circuits. 

• High volume production 
• SIP and DIP packaging 
• Chip-on-board capability 
• Double sided component mounting 
• High density circuitry 
• Resin coatings or ceramic packages 

• These Hybrid ICs are designed by using computer aided design systems (CAD) 
• Standard substrates are large enough to satisfy many requirements 
• Automated production line yields high quality products 
• Advantages of the Hybrid ICs over discrete circuitry and monolithic ICs include 

compact size, greater functionality and cost reduction 
• In-circuit laser trimming guarantees output performance to specifications 

CIRCUITRY DEVICES 
• Digital control circuits • Computer and peripherals 
• Memory and peripheral circuits • Medical equipments 
• Microprocessor peripheral circuits • Measurement equipments 
• Motor controllers • Controllers for industrial use 
• Stepping motor drivers • Communication equipments 
• PDp, fluorescent display tube drivers • Automobile electronics 
• Various types of amplifiers • Electronic musical instruments 

............ E ..... EEEJEJ .. E.EII~----------------__ 'm_w---

STANDARD 
PRODUCT 
CONSTRUCTION 

1 \0.' 1 ~ I, 1 ~ II NMB TECHNOLOGIES 
'- '-'-\.'---.:' INCORPORATED 

SEMICONDUCTOR DIVISION 

A-17S0 

Hybrid IC 

Substrate Alumina substrate (96% A120,) Semi-
Thickness: 0.635, 0.8, 1.0 (mm) conductor 
Printed wiring board - PCB, FPC 
Metal-core substrate 

J!I 
Conductor Silver/Palladium (Ag/Pd) c Condensor 

CD 
Gold (Au) Silver (Ag) c 

0 
Q. 

i 
Crossover Glass E 

0 
Overcoat Glass 0 

7ii '0 
.a S Resistor 
~ Resistance Ruthenium oxide (Ru02) c Ul ~ 

.5 Resistance: 50- 10.MO 0 

u::: Accuracy: ±1 - ±10% ::E 

"'" TCR: 100ppm Others u 
:2 Rated power: 1/8W - 1I'NV 
I-

Noise: 2p.VIV 

Packaging 

For complete specifications and pricing, contact 
NMB TECHNOLOGIES INCORPORATED 

Hybrid IC 

• Transistor • Diode • Pholo-
isolator. MOSFET • Linear IC 
• DigitallC, etc .• Surface mounted 
components (SMC) • Bare chips 

• Ceramic chip capacitors 
• Tantalum chip capaCitors 
• Aluminum-electrolytic chip 

capacitors 
• Film chip capacitors 

Thick film printed resistors are 
standardized, but surface 
mounting of chip resistors are 
also possible. 

Other components: • Inductors 
• Transducers· Oscillators 
• Variable resistors 

[SIP] 
DIP 

[ReSin coating] 
Ceramic lids 

9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340 
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FEATURES 

AAA2800 256K DRAM 
• Access Time: 60, 70, 80 ns 
• Organization: 256Kx1 
• Modes: Fast Page, Static Column 
• Packages: P-Dlp, C-DIP, PLCC, 

SIMM 
• Status: Production: Now 

AAA1M100 1Mb DRAM 
• Access Time: 100, 120 ns 
• Organization: 256Kx4; 1Mbx1 
• Modes: Fast Page, Static Column, 

Nibble (1Mbx1 only) 
• Packages: P-Dlp, C-DIP, ZIp, SOJ, 

SIMM 
• Status: Production: 4Q1988 

3130 

Now - Highest speed AND production - 60/70/80ns 1Mb 
and 256K FutureFast™ DRAMS. 

• CMOS Technology • Absolute Reliability 
• Variety of Packages and Modes • Very High Speed 
• Wide Operating Margins • Volume Production 
• Advanced Processing and Testing • State-of-the-art Design 

PARAMETER SYMBOL 256Kx 1 

Max. RAS Access Time tRAC 60 ns 70 ns 80 ns 

Max. Column Address Access Time tCM 32 35 40 

Min. ReadlWrite Cycle Time tRC 121 136 151 

Static Column Mode Read Cycle Time tSRC 35 40 45 

Static Column Mode Write Cycle Time tswc 35 38 40 

Fast Page Mode Cycle Time tpc 37 41 46 

PARAMETER SYMBOL 1Mbx1 256Kx4 

Max. RAS Access Time tRAC 100 ns 120 ns 100 ns 120 ns 

Max. Column Address Access Time tCM 50 60 50 60 

Min. ReadlWrite Cycle Time tRWC 225 260 260 300 

Static Column Mode Cycle Time tSRC,tSWC 55 65 55 65 

Fast Page Mode Cycle Time tpc 55 55 55 65 

!I£!I_!lL!I£i!l£im_lIti!l~!I. ________ £!I!I.2i7_'-=====_~ ___ '_~'~_' _____ w_' ___ _ 

AAA1 M200 1 Mb DRAM 
• Access Time: 60, 70, 80 ns 
• Organization: 256Kx4; 1Mbx1 
• Modes: Fast Page, Static Column, 

Nibble (1Mbx1 only) 
• Packages: P-Dlp, C-DIP, ZIp, SOJ, 

SIMM 
• Status: Production: 101989 

1 \.~ 1 \.1, 1'1 I NMB TECHNOLOGIES ..... '\...... ..........::' 11 INCORPORATED 

SEMICONDUCTOR DIVISION 

EEM 1988 

PARAMETER SYMBOL 

Max. RAS Access Time tRAC 

Max. Column Address Access Time tCM 

Min. Read Cycle Time tRC 

Static Column Mode Cycle Time tSRC, tswc 

Fast Page Mode Cycle Time tpc 

For complete specifications and pricing, contact 
NMB TECHNOLOGIES INCORPORATED 

1Mbx1 256Kx4 

60 ns 70 ns 80 ns 60 ns 70ns 80 ns 

30 35 40 30 35 40 

100 115 130 100 115 130 

35 40 45 35 40 45 

40 45 50 40 45 50 

• Specificiations subject to change without notice. 

9730 Independence Ave., Chatsworth, CA 91311 • Telephone: (818) 341-3355 
FAX: (818) 341-8207 • TWX: (910) 494-1232 • Telex Number: 651340 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1l34, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. A·1 030 
Capacitors, Miniglossary .................. A·1027 
Capacitors, Product Selection Guide .. A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1 033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ A·1633 
IC Master. ....................................... A·1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................ A·1 761 

Military Qualified Products List ........... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·901 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C·1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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Seiko Instruments 
INTEGRATED CIRCUITS 

Seiko Instruments offers a wide variety of high quality, accurate, competitively priced line of ICs. IC technology used in every industry from office automation 
to household appliances. For the world's finest IC technology, call your Seiko representative today. 

VOLTAGE REGULATOR 
The S·802 and S·812 Series are CMOS vollage regulators. 
Both Series are the fixed type which the output voltage is 
internally fixed. The S·802 Series is a negative voltage 
regulator and the S-812 is a positive voltage regulator. 
SOT·89 package available for surface mount. 

Features Applications 
D Low current consumption D Automobile voltage 
D Low inpuVoutput voltage regulator 

difference n High stability standard 
D Low temperature coeffi· voltage 

cient of output voltage D Constant voltage power 
(± 0.38 mV/oC for the supply for battery-
S-81230AG typ.) powered equipment, 

D Wide operating voltage communications equip-
range mant, video equipment, 

D Good input stability and other equipments 
(0.1 %N typ.) which require VOltage 

temperature control 

=92 ~ Q SOT-89 

VOLTAGE DETECTOR 
The S-805 Series is a fixed type CMOS voltage detector 
with the detection voltage internally fixed. SOT-89 package 
available to surface mount. 

Features 
D Low current 

consumption 
D Low voltage drive 
D Built-in stable detection 

standard voltage supply 
D Good hysteresis 

characteristics 
D Excellent detection 

voltage temperature 
characteristics 

Operation Timing Chart 

Applications 
D Aattery checker 
[I Window comparator 
D Recharger monitor 
D Level selector 
o Power failure detector 
D Store-signal detector for 

non·volatile RAM 

Pin Arrangement 

~ 
~ 

TO-92 

lOUT 
2 VDD 
3 VSS 

BOTTOM VIEW 

NON-VOLATILE MEMORYI 
NON-VOLATILE RAM 
The non-volatile RAM (NV RAM) is a non-volatile CMOS 
memory combining a static CMOS RAM and a E'PROM 
as its back-up on a l-to-1 basis. Since the RAM is an 
asynchronous CMOS static RAM, it exhibits low current 
consumption. 

Features 
D Single 5V power supply. 

All inputs and outputs 
are TTL compatible 

D Store and recall are 
controlled by a narrow 
signal width: > lOOns 

D E'PROM rewritings: 10' 
times 

D Autorecall function at 
power up 

D Tri-state output 

Applications 
D Constant setting 
D Data memory 
D Rewritable programs 

and firmware 

Specifications 

Output Output Load Input/Output Current Input Absolute 
Model No. Voltage Current Stability (mV) Voltage Difference Consumption Voltage Maximum 

(V) (mA) Typ. Typ. (mV) Typ. (J'A)1Yp. (V) Max. Rating (V) 

S-80230AG -3±5% 30 60 60 2.5 -10 -12 
(V'N = -5 V) (10UT = 1 to 20 rnA) (lOUT = 1 rnA) 

S-80250AG -5±5% 50 40 30 3.0 -10 -12 
(V'N = -7V) (10UT = 1 to 40 rnA) (10UT = 1 rnA) 

S-81211AG 1.1±5% 3 100 250 2.2 10 12 
(V'N = 1.5V) (lOUT = 40 to 500 J'A) 

S-81225AG 2.5±5% 25 80 100 2.5 10 12 
(V'N = 4.5V) (lOUT = 1 to 10 rnA) 

S-81230AG 3±5% 30 60 60 2.5 10 12 
(V'N = 5 V) (lOUT = 1 to 20 rnA) (lOUT = 1 rnA) 

S-81250AG 5±5% 50 40 30 3.0 10 12 
(V'N = 7V) (lOUT = 1 to 40 rnA) (lOUT = 1 rnA) 

S-81250HG 5±5% 50 40 30 3.0 12 18 (VIN = 7V) (lOUT = 1 to 40 rnA) (lOUT = 1 rnA) 

S-81350AG 5±5% 40 80 200 25 8 10 
(V'N = 5.2 V) (lOUT = 1 to 60 rnA) (10UT = 40 rnA) 

Specifications 

Detection Output Hysteresis Current Output Operation 
Model No. Consumption Voltage (V) State Width (V) (J'A) Typ. Current Voltage (V) 

S-8051ANB 0.995 to 1.105 1.4 (VDD= 1.5 V) 0.9 to 5.0 

S-8051ANR 1.095 to 1.205 Nch 1.0t05.0 

S-8051HN 1.795 to 2.005 open drain Nch 
Typ. 

S-8052ANB 1.995 to 2.205 lOUT Voo 
S-8052ALB 1.995 to 2.205 (rnA) (V) 

S-8052ALR 2.195 to 2.405 
1.8 (Voo = 3.0 V) 0.25 0.95 1.5tol0 

0.50 1.20 
S-8052ALO 2.395 to 2.605 3.70 2.40 

S-8052ALY 2.595 to 2.805 7.00 3.60 
(TYPiCal ) Vos=0.5 V 

S-8053ALB 2.795 to 3.105 detection x 0.05 
S-8053HLB 2.895 to 3.1 05 CMOS voltage 2.2(Voo=4.5V) 

S-8053ALR 3.095 to 3.405 Pch 
Min. 

S-8054ALB 3.995 to 4.305 
i~A) ~~ S-8054ALR 4.295 to 4.605 2.6 (Voo = 6.0 V) 

1.6to 10 

S-8054ALO 4.595 to 4.905 0.04 4.5 
1.0 8.0 

S-8054ALY 4.895 to 5.205 Vos=2.1 V 
S-8053ANO 3.395 to 3.705 Nch 2.2 (Voo = 4.5 V) 

S-8054HN 3.80 to 4.20 open drain 2.6 (Voo = 6.0 V) 

Specifications 

Current Consumption Stollc RAM Optration (ns) Store Operation Array Recall 
Memory Operating (mA) (ns) Operation (ns) 

Model No. S~e Organi· Voltage Optrating Standby Read Access Write Wr~e Store Store Recall Recall Ibll) zation Range Cycle TIme Cycle Poise TIme PuiS! Cycle Pulse Package (V) Time Time Width Width Time Width 
(max.) (max.) (min.) (max.) (min.) (min.) (max.) (min.) (min.) (min.) 

S-2210R 256 64x4 5±10% 40 0.03 300 300 300 150 10xlO' 200 1400 300 18DIP 

S-2212R lk 256x4 5±10% 50 0.03 300 300 300 lS0 10xl0' 200 1400 300 18 DIP 

S-2444R 256 16x16 5±10% 20 0.03 1000 750 1000 - 10xlO' 200 2500 SOO 8DIP 

S-244511IF 2S6 16x16 5±10% 12 0.04 1000 750 1000 - 12xlO' 200 2500 500 8DIP,8S0P 

S-24301l1F 64 8x8 S±10% 16 0.04 1000 750 1000 - 12xlO' 200 2500 SOO 8DIP,8S0P D E'PROM memory 
preservability: 10 years 

D Erroneous storage 
prevention function: 

o System configuration 
setting 

D System parameters and S-2444R, S-244SIIIF, S-24301 are bit-serial type models. S-244511IF, S-2430111F are senal-port direct types. 
part No. setting 

Approx. 3.5 V max. D System status monitor 

OTBER PRODUCTS CMOS LSI FOR TELEPHONE 
o NV RAMs-64 bit (8 x 8), Model No. Application Main Functions and Features Package 

256 bit (16 x 16), (64 x 4), D 32 digits redial function D DTMF/out pulse mixed dialing 
1 k bit (256 x 4) D Auto-pause and key-in tone D Low standby current: 

o E' PROMs-128 bit S-7230A2IB2 PULSElDTMF functions 0.1 J'A Max. (Voo=3.5 V) 22 pin DIP 

(16 x 8),768 bit (sequential), 
switchable dialer D PU LSE - DTMF sl!lfitchable. 24 pin SOP 

3.58 MHz crystal used 
1024 bit (64 X 16), (128 x 8) 

D 32 digits redial function D DTMF/out pulse mixed dialing 22 pin DIP o HalliCs S-7235A1B 
S-7237 PULSE/DTMF D Auto-pause and key-in tone D Low standby current: 24 pin SOP 

o Temperature sensors switchable dialer functions 0.1 J'A Max. (VoD=3.5V) 

[J Timers S-7235C D PULSE-DTMF switchable, D Selectable input from either 18 pin DIP 
3.58 MHz crystal used 8-bit keyboard or 4-bit CPU 

o Special purpose, low 
S-7283A One-touch dial D Directly controls the S-7230A2I D Built-in 10 stations repertory 

28 pin DIP power CMOS controller B2 (switchable dialer) memory. One-touch dial 
function. 

D 20 stations one-touch dial D Memory registration control 
S-7241 Switchable function. terminal 28 pin DIP 
Series one-touch dialer D Auto-pause and key-in tone 28 pin SOP 

functions 

Seiko Instruments USA, Inc., Electronic Components Division, 2990 W. Lomita Blvd., Torrance, CA 90505 (213) 517-7770 FAX: (213) 517-7792 
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3130 INTEGRATED CIRCUITS,HYBRID CIRCUITS, FUNCTION MODULES, & PACKAGING 3130 

SHARP. 
LH5496/97/98 

33 MHz TTL-Compatible FIFO 
Fast Performance-20ns Access, 30 ns Cycle 
Low Active Current-1 OOmA @ 33 MHz 
Fully Static CMOS Memory Array 
Full Asynchronous Read & Write Operation 

Description 
The LH5496/97/98 are dual port memories with inter

nal address generation to implement a First-In-First-Out 
algorithm. Through their advanced dual port architec
ture, they provide fully asynchronous read/write opera
tion. Empty, Full, and Half-full status flags are provided 
to prevent data overflow and underflow. In addition, 
internal logic is provided for unlimited expansion in both 
word size and depth. 

Read and write operations automatically access 
sequential locations in memory in such a way that data is 
read out in the same order that it is written in, that is, on a 
First-In-First-Out basis. Since the address sequence is 
internally predefined, no external address information is 
required for the operation of this device. A ninth data bit 
is provided for parity or control information often needed 
in communications applications. 

Empty, Full, and Half-full status flags monitor the 
extent to which data has been written into the FIFO, and 
prevent improper operations (i.e. READ if the FIFO is 
empty, or WRITE if the FIFO is full). A retransmit feature 
resets the READ address pointer to its initial position, 
thereby allowing repeated readout of the same data. 
Expansion-in and Expansion-out pins implement an 
expansion scheme that allows individual FIFOs to be 
cascaded to arbitrary depth without incurring additional 
latency (bubblethrough) delays. 

These FIFOs are designed for applications requiring 
simultaneous and asynchronous read/write capabilities. 
Typical uses for these devices are found in communica
tions, multiprocessing, and rate buffering applications. 

511/1K12K X 9 Bit FIFO 

Pin Connections 

Vi 2B Vee 

DB 2 27 D4 

D3 3 26 D5 

D2 4 25 D6 

D1 5 24 D7 

DO 6 lH5496 23 FL,AT 
X 7 lH5497 22 As 

FF 
lH5498 

EF 8 21 

00 9 20 XQ,HF 
01 10 19 07 

02 11 18 06 

03 12 17 05 

08 13 16 04 

GND 14 15 R 

Top View 

Features 
• 512 x 9, 1 K x 9 or 2K x 9 First-In First-Out (FIFO) 

buffer memory 

• 33 MHz Read and Write Rates 

• Expandable in Word Width and Stack Depth 

• Empty, Half-Full, and Full Status Flags 

• Retransmit Capability 

• TTL-Compatible 

• Packaging: 600-mil 28-pin Plastic DIP, 600-mil 
28-pin Side Brazed Ceramic DIP 

• Future Packaging Availability: 32-pin PLCC, 
32-pin Leadless Chip Carrier, 
300-mil 28-pin Plastic DIP 

• Pin and functional compatibility with 
• IDT7201/2/3 
• MK4501 

SHARP ELECTRONICS CORP., Electronic Components Div., Sharp Plaza, Mahwah, NJ 07430-2135.2011529-8757. Telex: 426903 (SHARPAM MAWA). Fax: 201/529-8759 
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SHARP. 64K X 4 CMOS Static RAM 

LH52252 

Description 

The LH52252 is a high speed 262,144 bit static RAM 
organized as 64K x 4. A fast, efficient design is obtained 
with a CMOS periphery and a matrix constructed with 
polysilicon load memory cells. 

This RAM is fully static in operation. The Chip Enable (E) 
gates power to the chip when E is high. Standby power 
drops to its lowest level (lSB1) when E is raised to within 
0.2VofVcc. 

Write cycles occur when both E and Write Enable (W) are 
low. Data is transferred from the DO pins to the memory 
location specified by the 16 address lines. 

Read cycles occur when E is low and W is high. A Read 
Cycle will begin upon an address transition, on a falling 
edge of E, or on a rising edge of W. 

High frequency design techniques should be employed 
to obtain the best performance from this device. Solid, 
low impedance power and ground planes, with high fre
quency decoupling capacitors, are desirable. Series ter
mination of the inputs should be considered when trans
mission line effects occur. 

Truth Table 

E W Mode DQ Icc 

H X Not Selected HighZ Standby 

L H Read Data Out Active 

L L Write Data In Active 

Features 

• Fast Access Times 25/35/45/55 ns 

• Space Saving 300 Mil DIP 

• JEDEC Standard Pinout 

• Low Power Standby When Deselected 

• TTL Compatible 1/0 

• 5V ± 10% Supply 

• Fully Static Operation 

• Common 1/0 for Low Pin Count 

Pin Diagram 

AO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

E 
Vss 

PIN Identification 
A,-A'5: Address Inputs 
DOo-D03 : Data InputslOutputs 
E: Chip Enable 
W: Write Enable 
Vcc: Positive Power Supply 
Vss: Ground 

Vcc 

A15 

A14 

A13 

A12 

A11 

A10 

D03 

D02 

D01 

DOO 

W 

SHARP ELECTRONICS CORP., Electronic Components Div., Sharp Plaza, Mahwah, NJ 07430-2135.201/529-8757· Telex: 426903 (SHARPAM MAWA). Fax: 201/529-8759 
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SHARP. 
LH64258-10/-12/-15 

Description 

The LH64258 is 262,144 words x 4 bits Dynamic 
Random Access Memories fabricated on SHARP's 
advanced CMOS double-level polysilicon gate technol
ogy. With its address inputs multiplexed and packaged 
in the standard 300 mil wide 20 pin DIP, it is easy to real
ize memory systems with high speed, low power dissipa
tion and large memory capacity. The LH64258 operates 
on single + 5V power supply and the built-in biasing volt
age generator circuit. 

The LH64258 allows static column mode operation. 

Features 
• 262,144 word x 4 bits 

• Standard 20 pin DIP 

• Access time (MAX.) 
100ns (LH64258-10) 
120ns (LH64258-12) 
150ns (LH64258-15) 

• Cycle time (MIN.) 
160ns (LH64258-10) 
190ns (LH64258-12) 
240ns (LH64258-15) 

• Static column mode operation 

• Power supply + 5V ± 10% 

• Power consumption (MAX.) 
330mW (LH64258-1 0 operating tRC = 190ns) 
275mW (LH64258-12 operating tRC = 220ns) 
220mW (LH64258-15 operating tRC = 260ns) 
11 mW (stand-by) 

• All inputs and outputs are TTL compatible 

• OE = Don't care in early write operation 

• Effective RAS time-out function (is is easy to set up 
the rising time of RAS at minimum cycle using RAS 
time-out function) 

• RAS only refresh, Hidden refresh and CS before 
RAS refresh capability 

• On-chip refresh counter 

• 512 refresh cycle (refresh period (MAX.) = 8ns) 

CMOS 1048576·Bit 
Dynamic Random Access Memory 

Pin Connections 

o 

(CK) NC 

Ao 6 

11 A, 

20DIP Top View 

PIN Description 

Signal Pin name 

Ao- A8 Address input 

RAS Row address strobe 

CS Chip select enable 
-
WE Write enable 

OE Output enable 

1/0,-1/0. Data input/output 

Vcc Power supply ( + 5V) 

Vss Power supply (OV) 

SHARP ELECTRONICS CORP., Electronic Components Div., Sharp Plaza, Mahwah, NJ 07430-2135-201/529-8757 - Telex: 426903 (SHARPAM MAWA) - Fax: 201/529-8759 
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SPRAGUE PERIPHERAL POWER & DISPLAY DRIVERS 
in order of (1) output current, (2) output voltage, and (3) number of drivers 

350 50 4 
50 7 
50 8 
50 8 
60 16 
70 2 
95 7 
95 8 

100 8 
100 8 
150 4 

-25 8 
10 
12 
20 
32 

6 

SERIAL 
INPUT 

'" '" 

'" '" '" '" 

LATCHED 
DRIVERS 

'" 
'" 

'" '" '" '" 4 TO 16-LlNE LATCHED DECODE/DRIVER 

'" '" '" '" '" '" '" '" '" 

'" '" '" '" '" 

* Current is maximum tested condition, voltage is absolute maximum rating. tOutput ratings shown are for selected units (suffix - 1). 

For application engineering assistance, write or call Sprague Electric Company, 
Semiconductor Group, Power Integrated Circuits Division, 115 Northeast Cutoff, 
Box 15036, Worcester, MA 01615. Tel. 5081853-5000. 

PART NUMBER 

UCN5800A 
SERIES ULN2000A 
SERIES ULN2800A 

UCN5801A 
UCN5816A 

SERIES UDN5720M 
SERIES ULN2020A 
SERIES ULN2820A 
SERIES UCN5820A 
SERIES UCN5840A 

UCN5900A 

UCN5815At 
UCN5810AFt 
UCN5811At 
UCN5812AFt 
UCN5818AFt 
UDN611 

HERM. 
AVAIL. 

'" '" '" '" 
'" '" '" 
'" 

SMD 
AVAIL. 

'" '" '" '" '" 
'" '" '" '" 

en)) SPRAGUE® 
THE MARK OF RELIABILITY 

SEMICONDUCTOR GROUP 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1757 
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WHEN ONLY THE BEST WILL DO 
Z-1000B UNIVERSAL PROGRAMMER 

EPROM. EEPROM. BIPOLAR PROM. PROGRAMMABLE LOGIC 
• MICROCOMPUTERS 

• Stand alone or PC/AT menu driven software via RS-232 • Self calibrating 
• Easy device updating using EPROM firmware. Intelligent quick pulse programming 
• Built to MIL-I-4520B • 64K x B DATA RAM standard expandable to 256K x B 
• Dual port RS-232 • Supports over2000 different devices, growing by50 ormore permonth 
• No personality modules • Built in measurement subsystem with 0.05% REF 

T-816 PORTABLE PROGRAMMER 
EPROM. EEPROM. MICROCOMPUTERS. EIGHT AND SIXTEEN BIT 

• Two B bit EPROMs at a time or one sixteen bit at a time 
• Programs AMD, Intel and Hitachi Band 16 bit microcomputers 
• Built-in optional Band 16 bit PROM emulator. Built-in 1.2 A hour N ICAD battery 
• RS-232. Builtto M I L-I-4520B • Stand alone or PC/AT menu driven software via RS-232 
• Easy device updating using EPROM firmware 

Z-3000 HIGH VOLUME GANG/SET 
PROGRAMMER 

EPROM. EEPROM. INTEL, HITACHI AND MOTOROLA MICROCOMPUTERS 
• Programs 32 EPROMs or 16 microcomputers at a time. Dual RS-232 ports 
• Programs over 1000 M EGA PROMs per hour. Self calibrating 
• Easy device updating using EPROM firmware. Easy to useeditorwith English prompts 
• 256K x B DATA RAM expandable to 1 024K x B • Built to MIL-I-4520B 
• In set mode program up to B different data blocks, 4 sets at a time 

Z-1200B LOW COST GANG/SET PROGRAMMER 
EPROM. EEPROM 

• In gang mode up to 12 devices at a time 
• In set mode program up to four different data blocks, 3 sets at a time 
• Dual RS-232 Ports. Self calibrating. 64K x B DATA RAM expandable to 1 024K x B 
• Easy device updating using EPROM firmware. Built to M I L-I-4520B 
• Easy to use editor with English like prompts 

ZAP-68 PORTABLE PROGRAMMER 
EPROMS UP TO 27128 • MOTOROLA'S 68701/68705 P3/R3/U3 

• Built in eight bit PROM simulator. Battery operated or plug-in charger power pack 
• Automatic self test. RS-232 • Built to MIL-I-4520B 
• Easy operation with B character alphanumeric display and prompt lights 
• Full operating instructions printed on the bottom cover 

Z-2500B IN-CIRCUIT MEMORY AND LOGIC 
PROGRAMMER 

EPROM. EEPROM. LOGIC AND MICROCOMPUTERS IN-CIRUCIT 

• Can program up to 32 cards simultaneously 
• Uses device manufacturers approved fast programming algorithms 
• No limit to the number of devices or size of data base 
• Self calibrating using built-in measurement subsystem with 0.05% REF 
• User friendly menu driven terminal control • Built custom to your application 
• Built to MIL-I-45208 

SUNRISE ELECTRONICS,INC. 
524 South Vermont Avenue. Glendora, California 91740 

(818) 914-19i!6 
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THICK FILM HYBRID CIRCUITS 

• CUSTOM CERAMICS 

• THICK FILM PRINTING 

• HYBRID ASSEMBLY & TESTING 
WIRE BONDING 
DIE BONDING 
HERMETIC PACKAGING 

• SURFACE MOUNT ASSEMBLY 

• CHIP RESISTORS 

3130 

• HYBRIDS 311 NORTH LINDENWOOD DRIVE / OLATHE, KANSAS 66062 
INTERNATIONAL LTD. PHONE: (913) 764-6400 • TELEX: 910-743-0029 • FAX 913-764-6409 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1759 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add ICs and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 

I Programs. 
EEMANAGE is completely menu driven. It is simple to understand and operate. 

Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk{s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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MICROWAVE COMPONENTS 

Applied Research A'1764 

Daico Industries M766 

Elcom Systems A'1768 

FDK America A'1769 

General Microwave A'1770 

Matrix Systems A'1773 

Mini-Circuits A'1774 

Murata Erie A'1838 

NTK Technical A'1772 

Penstock A'1844 

Trak Microwave A'1839 

TRM, Inc. A'1845 

'Mil Spec. § Surface Mount 

Amitron A'1763 

Applied Research A'1764 

Daico Industries M766 

Elcom M768 

FDKAmerica M769 

General Microwave A'1770 

Kay Elemetrics A'1771 

Matrix Systems A'1773 

Mini-Circuits A'1774 

Murata Erie A'1838 

Penstock, Inc. A'1844 c' 

Trak Microwave A'1839 

TRM, Inc. A'1845 

'Mil. Spec. §Surface Mount 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 
ALL NEW with this 
edition of EEM 

GET 
............... ------------...... ORGANIZED! 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you reallyoughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM Fi Ie System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order. please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



3450 MICROWAVE COMPONENTS 

~~I[~2~ 
85 Flagship Drive 
North Andover. Massachusetts 
(508) 686-1882 
Fax# (508) 686-0622 

THICK FILM MICROWAVE COMPONENTS 
CHIP ATTENUATORS 

ATIENUATOR PERFORMANCE 

01 - STANDARD FEATURES INCLUDE: 

• Chip construction designed for MIC 
assembly 

• Ground plane metalization suitable for 
soldering or epoxying 

• Wire or ribbon bondable gold top 
conductor lines 

• Size: Length .092" 
Width <.045" 
Thickness .010" 

AMITRON has manufactured II-pads up to 45 dB. 
High power balanced attenuators. 4 watts average handling power capability available. 

2.SdB IT-pad Attenuation 

Frequency (GHz) IS 

CHIP RESISTOR KITS 

AMITRON Engineering Chip Resistor Kits 
provide a variety of resistor values allowing 
engineers the flexibility to more readily 
develop new designs or modify existing cir
cuits. Standard Kits include resistors with 30 
different values ranging from 1 ohm to 820K 
ohms. 20 resistors per value packaged in 
separate containers. Resistor sizes = .020" 
width x .040" length x .015" thick with gold 
metalization pads for aluminum gold wire 
bonding. 

19.00 

16.00 dB 
13.00 

l3dB IT-pad Attenuation 

I 0.00 1 ~ u.uu.u-';'F~req=ueWn.ucy';'(\:'G-f;Hlfz~) u.u.l.4ll<18 

STANDARD KIT RESISTOR STYLE 

.020" • SOLDERABLE MATERIAL 
OPTIONAL 

RESISTOR SPECIFICATIONS: 
Resistance Values (ohms): Tolerar.ce :':: 5% 

I 10 100 1.0K 10K 100K 
1.S 18 ISO 1.8K 18K 180K 
3.3 33 330 3.3K 33K 330K 
4.7 47 470 4.7K 47K 470K 
8.2 82 820 8.2K 82K 820K 

Temperature Coefficient of Resistance ITCR) ± 200 PPM 
from - 55°C to + 125°C. 
Power Rating 50 milliwatts (without heat sinking). 

CHIP RESISTOR PART NUMBER 
GUIDE 

AR XXXX I X I 000-0 I xx I X 

• CHIP DESIGN: ~ • OPTlON~ 
X XXX 0 ~ No options 
I LChip Size (see charts) T ~ SN62 solder 

L Resistor Metalization: M ~ ~~~~~etalization 
1 ~ standard resistor UP ~ Unpassivated 
2 ~ dual wrap reSistor R ~ PtiAu Input 
3 ~ sln91e wrap metalization 

resistor-

• ~EE~~~~t:{?tN --~ • TOLERANCE ( + / - ): 
05 ~ .5% 

Q ~ Palladium/Silver 
R ~ Platinum/Gold 

01 ~ 1% 
02 ~ 2% 

S ~ Platinum/Palladium/Gold 
T ~ Gold 

05 ~ 5% 
10 ~ 10% 

• RESISTANCE SPECIFICATIONS: 
First three (3) digits represent sig· 
nificant figures, digit atter the dash 
(-) specifies the number of zeros. 

NO WRAP 
AMITRON Width 

Series +/-,003" 
AR100t .020 
AR1002 .025 
AR1003 .050 
AR1004 .025 
AR1005 .050 
AR1006 .100 
AR1007 .020 
AR1008 .100 
AR1009 .050 
AR1010 .120 

AR 1000 SERIES 
SINGLE WRAP 

Length r:)~k~~~~1 A~!~~~N Width 
+/-.003" +/-,003" 

.040 .010 AR3001 .020 

.050 .0tO AR3002 .020 

.050 .010 AR3003 .025 
.100 .010 AR3004 .025 
.075 .010 AR3005 .055 
.050 .010 AR3006 .055 
.020 .010 AR3007 .025 
.tOO .020 AR3008 .020 
.050 .020 AR3009 .050 
,240 .030 AR3010 .102 

AR3011 .050 
AR3012 .020 
AR3013 .055 
AR30t4 .025 

ORDERING INSTRUCTIONS FOR 
II-PADS: 

3450 

Amitron Part Number=AMP-XX.xdB-Ol 
AMP = Amitron II-pad 
XX.X = Desired Attenuation 
01 = Standard Features 

23dB IT-pad Attenuation 
29.00 rrrrrrcrmTIT 

dB2UO~~~~""~ 23.00l" 

20.00 tHtlttlttH-H-HH-H-tti-ttitlttttH-H 
17.00 1 ............... '='" ........... '"':':!~,.... ............... 

OPTIONS: 
• Additional Values to megs ohm range at 

$50 per package of 20 after purchase of 
initial kit 

• Solder Tinning 
• Dual Wrap or Single Wrap Chip Resistor 

Styles: 

DUAL WRAP 

SINGLE~ 

I 

AR 3000 SERIES ----"' 
DUAL WRAP 

Length Thickness AMITRON Width 
+/-.003" +/-.002" Series +/-.003" 

.030 .015 AR2001 .020 

.040 .015 AR2002 .020 

.045 .010 AR2003 .030 

.045 .015 AR2004 .050 

.065 .015 AR2005 .050 

.065 .025 AR2006 .050 

.045 .025 AR2007 .050 

.040 .010 AR2008 .100 

.065 .025 AR2009 .050 
.110 .010 AR2010 .015 
.050 .020 
.040 .025 
.065 .010 
.045 .025 

Length Thickness 
+/-.003" +/-.002" 

.030 .Ot5 

.040 .Ot5 

.050 .015 

.050 .015 

.075 .015 
.100 .015 
.150 .015 
.100 .015 
.030 .015 
.040 .010 

If fractional values of an n are 
required, the letter "0" shall be 
substituted for one of the significant 
digits and succeeding digits of the 
group shall represent significant 
figures. 

The above configurations are only a sample of resistor sizes available. Please call for additi~na! part numbers to meet 'your 
design requirements. As with the above standard chips (AR1000. 2000, 3000), AMITRON Will supply special configurations, 
such as the AR4000 serres (partial wraps), upon request. 

EEM 1988 For manufacturers' sales offices. see yellow pages A·1763 
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APPLIED RESEARCH 
A DIVISION OF SERVO CORPORATION OF AMERICA 

DEPT. EM, 111 NEW SOUTH ROAD, HICKSVILLE, NY 11802 (516) 938-9700 

Over 30 Years as a Supplier to the 
Military/Industrial RF Markets. 

RF FILTERS, MULTIPLEXERS, CONVERTERS, 
POWER AMPLIFIERS, MULTIPLIERS, 
SIGNAL SOURCES, MUL TICOUPLERS 
and COMPLETE RF SYSTEMS. 
MUL TIPLIERS 
FREQUENCY GENERATION THROUGH MULTIPLICATION OR 
PHASE-LOCK TECHNIQUES/VHF to Ku-8and (10 MHz to 
1.5 GHz) 
Applied Research offers many proven designs using either technique or 
combinations. And we're capable of meeting your exact requirements, 
precisely . 

.our Phase-lock loops, comprised of I.e. components, together with RF 
devices, yield outputs of up to 10 watts at microwave frequencies. And 
our multipliers are available as passive devices or in combination with 
amplifiers having multiplication factors of from 2 to 2000. In combina
tion with varactor multiplier devices output in Ku-band can be obtained. 

What's more, we can supply crystal oscillators or internal drivers to pro
vide a self-contained source. 

Frequency sources with mutiplica
tion up to 29 and multiples thereof 
are available deriving signals in the 
l, S, and C-bands. 

ELECTRICAL CHARACTERISTICS 
(TYPICAL) 

• Input Frequency: 100 MHz 
±10 MHz 

• Output Frequency: 
Type-I, 6400 MHz (X64) 
Type 2, 5800 MHz (X58) 

• RF Power 
Input Power: + 5 dBm, 
±3 dB 
Output Power: + 5 dBm, 
±2 dBm over temperature 

• Discrete spurious outputs: 
Harmonics below - 60 dBc, 
others at a maximum of - 60 
dBc. 

• Temperature: -54°C to +85°C 

ELECTRICAL CHARACTERISTICS 
C-BAND PASSIVE BROADBAND HIGH 
POWER MULTIPLIERS 

• Input Power: + 40 dBm 
Output Power: +32.6 dBm 
±0.5 dB 
Spurious Response: > - 70 dBc 
inband 
Bandwidth: 5.9 to 6.4 GHz 

MUL TICOUPLERS 

Multicoupler Model HFM-2 (TX)-230-8-40 is one of a series of multi
couplers designed and manufactured by Applied Research Inc. This model, 
operating over a frequency range of 2 to 32 MHz, has 8 to 32 independent 
outputs for inputs of up to + 20 dBm. 

PERFORMANCE SPECIFICATIONS 
Frequency Range: 0.5 to 32 MHz 
Number of Outputs: Up to 32 
Isolation Between Outputs: To be specified by customer - Up to 70 db. 
Overall Gain (Input to Output): 0 dB 
Connectors: To be specified by customer. 

The HFM Series covers the frequency range of 0.5 MHz to the Telemetery 
Bands, and has been designed for appl ications where weight and space are 
critical such as submarine, shipboard, or mobile installations. 

MODEL 
HFM-2(TX)0532 8/40 
HFM-2(TX)232 8/40 
HFM-2(TX)140 12/40 
HFM-2(TX)2410 8/40 
HFM-2(TX)1415 6/50 
HFM-2(TX)2223 8/50 
HFM-2(TX)1423 8/50 

NO. OF OUTPUTS 

6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 
6 to 32 

FREQUENCY RANGE 

500 KHz-32 MHz 
2 MHz-32 MHz 

10 MHz-400 MHz 
20 MHz-l1 00 MHz 

1400 MHz-1600 MHz 
2200 MHz-2300 MHz 
1400 MHz-2300 MHz 

A·1764 For manufacturers' sales offices, see yellow pages EEM 1988 
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SOLID STATE TRANSMITTERS and POWER 
AMPLIFIERS in P, L, Sand eBANOS. 
TRANSMITTERS POWER AMPLIFIERS 

Transmitter (PIN 504488) 

RF OUTPUT Stability: ±0.005% 
Range: 400-550 MHz Power: 30 watts, minimum 200 Watt RF Power Amplifier (PIN 504495) 

Control: Field Tuneable in 0.5 MHz increments MODULATION: Frequency Modulation 
DC/AC Power: 24-30 volts at 9 amperes/115/230 VAC 5/2 Amps Frequency Range: 400 to 550 MHz 

AEROSPACE COMPONENTS 

L·BAND TRANSMITTER 
Frequency: Tunable, 1650-1670 MHz 
Power Output: + 28 dBm min. 
Modulation: FM; 1-35 KHz 
Stability: ±3 MHz 
Power Input: + 22 to + 34 VDC, 

.75A max. 
Weight: 1 kg max. 

FIXED PAD 
ATTENTUATORS & 
TERMINATIONS 
(DC·2GHz) FOR TYPES BNC, 

TNC, C, N, 
AND OSM 
CONNECTORS , , . , , 

Integrated line of fixed pad attenuators, termina
tions, and impedance-matching transformers pro
vides means for rapid and accurate division of 
voltages over the frequency range of DC-2 GHz, and 
for the matching of different impedances with 
minimum loss over a broad frequency band. The 
unit cost is within the practical price range of the 
large and small equipment user, as well as the 
research and experimental user. 

GENERAL CHARACTERICTICS 
Frequency Range: DC-2 GHz 
VSWR: 1.25:1 
Attenuation Accuracy: 

- 0.1 dB + 0.3 dB for values of 1 to 12 dB 
- 0.2 dB + 0.5 dB for values of 15 to 20 dB 

Impedances (Nominal): 50, 75 90 ohms 
Attenuation Values: 

I, 2, 3, 4, 6, 10, 12, 15, 20 dB (standard). 
Other values up to 30 dB Special 

TELEMETRY 
CONY RS 

Down converters for military and commercial ap
plication are available throughout the frequency 
range from VHF to K-band. Applied Research manu· 
facturers the filters, oscillator sources, the IF 
amplifiers, and complete packages that are asso
ciated with down converters. 
These units permit the ready adapting of existing 
UHF telemetry receiving eqUipment for use in the 
1435 to 1540 and 2200 to 2300 MHz telemetry 
band with high conversion gain. 

GENERAL CHARACTERISTICS 
Long Term Stability: Better than ±.1 PPM over 

temperature range 
Image Rejection: >50 dB 
Noise Figure: Better than 5 dB for 100 mc band· 

width (2.2 to 2.3 GHz) 
Converters meeting special requirements which 
include group delay or phase and amplitude char· 
acteristics can be designed to meet special needs. 

G·BAND RECEIVER 
Frequency: 4.4 to 5.0 GHz· 
Stability: ±.005% 
Sensitivity: - 90 dBm for 10 dB SIN 

and ±250 KHz deviation 
IF Bandwidth: 1 MHz nominal 
Power Input: +21 to 30 volts, 

.75A max. 
Weight: 3.5 Ibs. max. 

• Factory set 

MUL TIPLEXERS 

State of the Art Multiplexers, applying Applied 
Research Inc.'s experience in the design and manu
facture of NOTCH FILTERS, BANDPASS FILTERS, and 
BAND REJECT FI LTERS allows for the ultimate in 
performance. 

TYPICAL TRIPLEXER CHARACTERISTICS 
Frequency Range: 5 kHz to 500 MHz 
Frequency Breaks: 500 kHz and 32 MHz 
Passband Attenuation: 1.5 dB maximum 
Crossover Losses: 4.5 dB maximum 
Reject Characteristics: 42 dB minimum, other 

bands 
Ripple: 0.5 dB peak to peak maximum 
Impedance: All ports shall be 50 ohms unbalanced 
VSWR: 1.5:1 maximum, 2:1 through crossover 

APPLIED RESEARCH 
A DIVISION OF SERVO CORPORATION OF AMERICA 

DEPT. EM, 111 NEW SOUTH ROAD, HICKSVILLE, NY 11802 (516) 938-9700 
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MICROWAVE COMPONENTS 

BNC PC 

Fixed Attenuatora, 1 to 20 dB: 
AT·5O(31 50 (.5W1 DC·I.5GHz 14.00 20.00 20.00 18.00 
AT·51 50 (.5W1 DC·I.5GHz 11.00 15.00 15.00 14.00 12.00 
AT·52 50 (IWI DC·1.5GHz 14.50 20.50 20.50 111.50 
AT·53 50 (.25WI DC·3.ooHz 14.00 17.00 15.00 
AT·54 50 (.25W1 DC·4.2OHz 18.00 
AT·55 50 (.25WI DC·4.2OHz 14.40110Pc.l-
AT·75 or AT·DO 75 or 93 (.5WJ DC·I .5GHz (75OMHzl 11.50 20.00 20.00 18.00 

Cetector, Mixer, Zero 81 •• Schottky: 
CO·51,75 50,75 .Ol •. 2OHz 54.00 54.00 
OM·51 50 .Ol •. 2OHz 114.00 

R •• I,t've Impedance Trenlform.,... Minimum Lo •• Pad,: 
AT·50/75 50 to 75 DC·I.5GHz 10.50 19.50 19.50 17.50 
AT·50/93 50 to 93 DC·I.ooHz 13.00 19.50 19.50 17.50 

50 (.5W1 DC·4.2OHz 11.50 15.00 15.00 17.50 
50 (.5W1 DC·4.2OHz 9.50 12.00 10.50 9.50 
50 (IWI DC·2.5GHz 10.50 15.00 15.00 13.00 15.50 
50 (.5W1 DC·4.2OHz 5.80(101'C.) - 5.lOf10Pc.) -
50 (2WI DC·2.ooHz 14.00 15.00 15.00 17.50 
75 (.25WI DC·2.5GHz 10.50 15.00 15.00 13.00 15.50 
93 (.25WI DC·2.5GHz 13.00 15.00 15.00 15.50 

Mllmatched Termlnatlone, 1.05:1 to 3:1, Open Circuit, Short Circuit: 
MT·51 50 DC·3.ooHz 45.50 45.50 45.50 45.50 
MT·75 75 DC·I.ooHz 45.50 

Feed thru Termination., .hunt ,..,lltor; 
FT·50 50 DC·I.ooHz 10.50 111.50 19.50 17.50 
FT·75 75 DC·5OOMHz 10.50 19.50 111.50 17.50 
FT·DO 93 DC·I5OMHz 13.00 111.50 111.50 17.50 

OI,.otlo"11 Coupl.r, 30 dB: 
DC·5oo 50 250-5OOMHz 80.00 114.00 

A •• lltlve Decoupler, .. rI •• ,.,I,tor or CIPllctlve Coupler, •• rI •• CIPllcltor: 
RO or CC·I 000 1000 (I OOOPFI DC·I.5GHz 12.00 18.00 18.00 17.00 

Ad.pte,.: 
CA·5O (N to SMAI 50 DC·4.2OHz 13.00 13.00 13.00 13.00 

Inductive Decoupl.,., •• rI •• Inductor: 
LO·RI5 O.17uH DC·5OOMHz 12.00 IB.oo 18.00 17.00 
LO·8RB 8.8uH DC·55MHz 12.00 18.00 IB.OO 17.00 

Fixed Attenuator Set., 3, 8, 10, end 20 dB, In pl.,tlc ee .. : 
AT·50-SET (31 50 DC·I.5GHz 80.00 84.00 84.00 78.00 
AT·51·SET 50 DC·I.5GHz 48.00 114.00 114.00 80.00 

R •• ctlv. Multlcouplen, 2 and 4 output porta: 
TC·I25-2 50 I.5-125MHz 84.00 117.00 117.00 
TC·125-4 50 I.5-125MHz 67.00 81.50 81.50 

R.,I,tlve Power Dlvld.rs, 3, 4 and 9 portl: 
RC'3'50 50 DC·2.ooHz 114.00 84.00 114.00 
RC·4-50 50 DC'500MHz 114.00 84.00 114.00 
RC·8-50 50 DC·500MHz 84.50 
RC·3· 75, 4· 75 75 DC·500MHz 114.00 114.00 114.00 

Double a.lenced Mix.,..; 
OBM·looo 50 S-IOOOMHz 81.00 71.00 111.00 34.00 
OBM·500PC 50 2·5OOMHz 34.00 

RF FUll, liB Amp. and 1/I8Amp.: 
FL·50 50 DC·I.5GHz 12.00 IB.OO 45.50 17.00 
FL·75 75 DC·I.5GHz 12.00 18.00 17.00 

NOTE: II Critical pe,.mate,.fully ta.ted .nd gu ... ntoad. F.brlc.ted from Mil. Spec. Hlgh-Ral. ra.l.to,.. 
Schottky dlod ••. Mil. Spec. pf.t~ perte, and connectora In nickel, lliver, and gold. 2) 8M catalog tor compl.te Mode. 
Num"'r. Speclly connactor ",a •. Specl.l •••• II.bla. 31 C.llb .. tlon m.rkld on 1 .... 1 01 unit. 41 Prlca .ubjact to ch.nga 1118&11 
without notlc •. Shipping '5.00 Doma.tlc or '25.00 Fo,.lgn on P,.pold Orda,.. Oall .. ry I •• tock to 30 doy. ARO 

f:? I Send for Free Catalog on your Letterhead + 
<Dlcom SYSTEMS INC. 305-994-1774 

932 CLINT MOORE ROAD, BOCA RATON, Fl 33431 

For manufacturers' sales offices, see yellow pages 
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MIC & WAVE GUIDE CIRCULATORS/ISOLATORS 
Applying microwave ferrites and using its thin or thick film technology, FDK has 
developed a wide variety of compact, low'cost circulators/isolators ranging from 
microwave to semi-millimeter wave band in response to the growing demand for 
smaller, higher-performance microwave equipment . 

• Substrate type MIC circulators/isolators 

Item naming Shape and dimensions 

.Carrier type MIC isolators 

Shapes and dimensions 

.Wave guide isolators 
Shape and dimensions 

FDK 
Fuji Electrot:llelicll Co.,Ud. 

Tokyo, Japan 

8 - \1>4.2 

Wave guide I EC R 120 
EIA WR75 

Unit~mm 

FDK AMERICA, INC. 
17326 Edwards Road. A-130, Cerritos. California 
90701, U.S.A. 
Phone 213-404-1770 Telex 18-1998(FEC CALIF LA) 
Fax. 213-404-2850 

APplications 
Microwave multiplex wireless communications 
equipment, radars, satellite communications, 
satellite broadcasting, measuring instruments. 

All specifications are subject to change without notice. 

FDK AMERICA. INC. EAST REGION OFFICE 
333 Sylvan Avenue, Third Floor, Englewood Cliffs, 
New Jersey 07632, U.S.A. 
Phone 201-567-1900 
Fax. 201-567-2181 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1769 
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PIN Diode Switches 
and Drop-In 
Modules 
0.2-40 GHz 

General Microwave's complete line of high perform
ance broadband switches, with and without integral 
drivers, are available in three basic series. 

• Ultra Broadband Series: 0.2 to 18 GHz, SPST 
toSP5T 

• Multi Octave Band - Miniature Series: 
SPST to SP7T; 0.2 to 4 GHz (Series 92), 
1-18 GHz (Series 91). SPST to SP2T; 
18 to 40 GHz (Series 90). 

• Octave Band - High Speed Series: 10 nsec 
switching speed, 2-18 GHz; SP2T 

Many models of each type are available to satisfy most 
requirements. Non-reflective switches, space 
qualified units and other special designs are also 
available. 

PIN Diode Modulators/ 
Attenuators, 0.2-40 GHz 

General Microwave's Series of PIN diode 
modulators/attenuators provide octave-band and 
greater than octave-band performance from 0.2 to 40 
GHz. All at low cost. 

MIC Assemblies 

General Microwave MIC assemblies can combine: 
• Frequency Translators • High Speed Digitally 
Controlled Attenuators • Power Combiners and 
Dividers • High Speed Switches •. Mixers 
• Amplifiers • Isolators • Directional Couplers 
• Phase Modulators • Filters and other signal condi
tioning and processing devices. 

Digitally 
Programmable 
PIN Diode 
Attenuators 

General Microwave's Series of Digitally Program
mable PIN Diode Attenuators provide octave-band 
and greater than octave-band performance from 0.2 
to 18 GHz with wide programming flexibility. All at 
low cost. Their compact, rugged packages are well 
suited to military applications. They are available in 
drop-in module type configurations and hermetical
ly sealed packages. Nanosecond switching speed 
modules are also available. 

3450 
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KAY 
Kay Elemetrics Corp. 
12 Maple Avenue 
Pine Brook, NJ 070S8 

Tel: (201) 227-2000 
TWX: 710-734-4347 
FAX: (201) 227-7760 

EEM 1988 

Looking for Attenuators? 
Kay Elemetrics Corp. offers a complete line of Programmable, 

In-Line, Toggle Switch and Continuously Variable Attenuators. We can 
supply you with the right model to fit your specific application. 

If you don't see an attenuator that fits your requirements call us. 
Kay can design an Attenuator to fit your specific OEM needs. We have 
designed over 250 Attenuators in the past. Listed below are some typical 
Attenuator models. 

Model # Imped. 0 Freq. Range Atten. Range Steps 

Programmable 

1/4450 son 
4460 son 
4480 son 
4450 500 
4440 son 
1/4457 7S0 
4467 7S0 
4487 7S0 
4457 7S0 

In-Line 

837 son 
839 son 
1/839 son 
860 SOO 
847 7S0 
849 7S0 
1/849 7S0 
870 7S0 

Continuously Variable 
0/400 
0/410 

son 
7S0 

DC-IOOOMHz 
DC-ISOOMHz 
DC-ISOOMHz 
DC-I500MHz 
DC-lS00MHz 
DC-7S0MHz 
DC-1000MHz 
DC-I000MHz 
DC-IOOOMHz 

DC-lS00MHz 
DC-2GHz 
DC-IGHz 
DC-1500MHz 
DC-IGHz 
DC-IGHz 
DC-7S0MHz 
DC-IGHz 

DC-SOOMHz 
DC-400MHz 

0-16.SdB 
0-31dB 
0-63dB 
0-I27dB 
0-130dB 
0-I6.SdB 
0-3IdB 
0-63dB 
0-127dB 

0-I02.SdB 
0-101dB 
0-22.1dB 
0-I32dB 
0-102.SdB 
0-101dB 
0-22.1dB 
0-I32dB 

I-13dB 
2-I4dB 

.ldB 
IdB 
IdB 
IdB 
IOdB 
.IdB 
IdB 
IdB 
IdB 

IdB 
IdB 
IdB 
IdB 
IdB 
IdB 
IdB 
IdB 

For a complete catalog and price list 
or to place an order call Vernon Hixson at 

(201) 227-2000, ext. 104. 

For manufacturers' sales offices, see yellow pages A·1771 
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TECHNICAL CERAMICS 
MOl( SPARK PLUGS !U.S.A.I. I~C. 
99 Morris Ave., Springfield, NJ 07081 Phone: (201) 376-6070 
DALLAS OFFICE Telephone: (214) 235-8332,1701 No. Greenville Ave., Suile 205, Richardson, TX 75081 
PHOENIX OFFICE Telephone: (602) 820-4900, 1930 South Alma School Rd., Suite 8208, Mesa, AZ 85202 

NTI< DIELECTRIC RESONATORS 

---

Characteristics Notation F 

Relative dielectric constant K 34-36 

Temp. coeff. of freq. 7r f (ppm/DC) +2-+10 

Q (= lItan 5) 8000 
(Measurement frequency) (8GHz) 

Volume resistivity ({J'cm) (25DC) 8 x'1014 

Linear expansion coefl. (ppm/DC) (30 - 400DC) 9.5 

Density (g/cm') 4.5 

Bending strength (kg/cm') 1500 

Thermal conductivity (cal/cm-sec.DC) 0.0044 

Water absorption (%) <0.01 

FEATURES 
- High Q 
- Broad range of dielectric constant 
-Optional T.C.'s 
- Optional T.C. tolerances 
APPLICATIONS 
- ORO 
• Filter 

K A 

90-93 11-13 

±O -10- +10 

2100 18000 
(2.3GHz) (13GHz) 

7.6x 1014 1.1 xl 014 

8.5 8.2 

5.6 3.93 

1500 3900 

0.0039 0.06 

<0.01 <0.01 

0 

6.2 

-45 

1200 
(7GHz) 

5 X 1015 

3.0 

2.56 

1700 

0.0060 

<0.01 

NTI< DIELECTRIC SUBSTRATES FOR MICROWAVE USE 

FEATURES 
• Surface finish to .2 microns 
• Available with plating 
• High Q 
• Excellent uniformity 
• Wide range of available thickness 
APPLICATIONS 
• Microwave substrates 
• Precision capacitors 
• Stripline filters 

Material Temperature Dielectric Temperature coefficient Expansion 
designation coefficient constant of dielectric constant coefficient 

designation K (ppm/DC) (ppm/DC) 

F LC 34 ± 1 o ± 30 10 

K LC 90 ± 1 o ± 30 8 

A LD 12 ± 1 o ± 30 7.6 
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• 
MATRIX 
SYSTEMS CORPORATION 

IT . 5177 NORTH DOUGLAS FIR ROAD 
CALABASAS, CALIFORNIA 91302 

: (818) 992-6776 • TWX 910-494-4975 

FAX (818) 992-8521 

7100 - Standard 

MICROWAVE COMPONENTS 

Coaxial Relay Module 
7000 Series 

FEATURES: 

• DC up to 800 MHz depending on 
number of throws 

• Two to twenty-four throws 

• Continuous shield continuity 

3450 

7200 - Self-terminating 

7300- High isolation 

7400 - Highest isol<;ltion • Rugged machined aluminum housing 

7500 - High power 

7600 - Highest isolation 
self-terminating 

7700 - Mercury wetted 
contacts 

7800 - Twinax 

7900 - Triax 

MATRIX 7000 Series Relay Modules are designed to maintain 
coaxial switching continuity over a wider range of critical and high 
environmental applications. The Relay housings are constructed 
of precision machined aluminum alloy for structural integrity and 
hard anodized for durability. All signal shield paths are silver 
plated with covers gasketed for maximum EMI protection. The 
basic reed switch elements are hermetically sealed in nitrogen 
filled gas envelopes and employ rhodium plated contacts to in
sure non-stick operation. Applications for MATRIX 7000 Series 
include: 
- R.F. and I.F switching where a low VSWR is required. ~ 

• Crosstalk always lower than isolation 

• Switchpoints individually field 
replaceable 

• Extremely low EMI 

• Low VSWR 

• Matrix configuration easily 
assembled using 9000 series 
cross straps 

• Signal circuits isolated from 
control circuitry 

- CCTV, base band video and pulse switching where low phase '80 rr;~1tlIDrtffim1lllltmmmlt 
distortion and high pulse fidelity are required. g i= 

- Applications requiring a high degree of shielding integrity and ~ 
low contact and induced noise such as pre amp input switch- ~ 
ing or the switching of high impedance operational amplifier 
inputs. 

Matrix and hybrid switching systems are easily constructed by 
using Series 9000 (no output), 9100 (one output) or 9200 (two 
output) push-on cross straps which mate with the BNC con
nectors on the switch modules. The cross strap output con
nectors are BNC female type UG 1094/U. The model number of 
the cross strap is assigned by replacing the two zeros of the 
series number with the number of inputs desired. For example, a 
Model 9108 has eight inputs and one output. 

MODEL NUMBER ASSIGNMENT 
7XXX-X 

Series ------T r 
Number of throws (N) 
Options; 
Coil suppression diodes with: 
Coil common negative - D 
Coil common positive - DR 
TNC connectors - T 
SMA connectors - S 
Self-terminating - Ohms 
Insulated shield - I 
Insulated and 
Switched shield - IS 
Expander output - E 
Chassis mount - C 
Optional voltage - See Factory 

SPECIFICATIONS 

FREQUENCY RANGE: 
FREQUENCY RANGE: 
CHARACTERISTIC IMPEDANCE: 
SWITCHING CONFIGURATION: 
SWITCHING SPEED: 
ISOLATION: 
CONTROL-CONNECTOR: 
SIGNAL CONNECTOR: 
OPERATING TEMPERATURE 

AND HUMIDITY RANGE: 
OPERATING SHOCK AND VIBRATION: 
DIMENSIONS: 
MOUNTING: 

FREQUENCY - MHz 

(-ldB) 1310c-(N -.13) MHz where N = Number of Throws 
( -- 3dB) 1760 c- (N + .2) MHz where N = Number of Throws 
50 ohms - 75 ohm optional 
Single or double pole, two thru twenty-four throws 
One mS dry contact, three mS mercury wetted 
See graph See factory lor -lor -IS option 
28 VDC, 30 mA- D type-mate supplied 
BNC, Twinax, Triax, TNC, SMA or F type optional 

-30'F to + 150'F, 0 to 98 percent R.H. 
50 G's - 1 mS, 2 G's pop 20-2000 Hz 
.625" W x 3.25" H x 1.44" + (.625" x number of throws) 
Three 6-32 tapped holes in base or option - C 
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level 7 pin models. 17, 18 
level 7 connector models. . 19,20 
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level 13. broadband. . . .22 
level 17. very high dynamic range . . . 23 
level 17 S. very low distortion. . 24 
level 23. ultra low distortion. . .25 
level 23S. ultra low distortion. . .26 
level 27. ultra low distortion. . .. 26 

power splitter/combiners 
2 Way-0° .. 
2 Way -90° .. 
2 Way-180° .. 
3 Way-0° . 
4 Way-0° .. 
5 Way-0° . 
6 Way-0° .. 
8 Way-0° .. 
10 Way-0° . 
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.. 29,30 
31 

.32 

.33 

.34 

. 35 
..35 
.36 
.37 
37 

.38 
.. 38 

... 38 

controlled. . . . . 43, 44 
100 mW [10 MHz to 4.2 GHz), wideband. ..... 45 
1 Watt, [50 KHz to 4.2 GHz). . . . . 46,47 
2 Watt (5 MHz to 800 MHz). wideband . .. .. 48 
drop-in amplifiers ... 40,41,42 
plug-in amplifiers. . . ... 39 
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t;:IMini·Circuits 
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pin models. 
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connector models .. 
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general information .. 
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.... 58 

... 58 
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. .. 50 

filters, low pass/high pass/band pass 
low pass. .. . ... 59 
high pass . . . . 60 
band pass. . . .. 59 

frequency doublers 
pin models. 
connector models .. 

limiters 
pin models 

phase detectors 
pin models . 

switches and drivers 
TTL compatible ... 
GaAs .... 

directional couplers 
pin models .. 
connector models .. 

.... 55 
.. 55 

. ... 56 

. .... 63 

. ................ 52 
. ... 53 

. ..... 61 
. .. 62 
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model index specs & performalCe data* 
amplifiers, 
broadband 
model 
MAN-1 ............. 39 
MAN-1AD .......... 39 
MAN-1 HLN .......... 39 
MAN-1LN ........... 39 
MAN-2 ............. 39 
MAR-1 ............. 40 
MAR-2 ............. 40 
MAR-3 ............. 40 
MAR-4 ............. 40. 
MAR-S ............. 40 
MAR-6 ............. 40 
MAR-7 ............. 40 
MAR-8 ............. 40 
ZF~SOO ............. 43 
ZFI.,5QOHLN ......... 43 
ZFt,500LN ........... 43 
ZF1.,750 ............• 43 
ZFI.,1000 ............ 43 
ZFI.,1000G .......... 43 
ZF1.,1000H ........... 43 
ZFL,1000LN .......... 43 
ZFI,2000 ............ 43 
ZHL-1A ............. 47 
ZHL'1-2W ........... 48 
ZHI.,2 .............. 47 
ZHI.,2-8 ............. 47 
ZHI.,2-12 ............ 47 
ZHI.,3A...... . .... 47 
ZHI.,7-2W .... .48 
ZHI.,32A..... .47 
ZHI.,42 ............. 46 
ZHL-42W ............ 46 
ZHI.,1042J ........... 45 
Z.HL-4240 ........... 46 

directional 
couplers 
model 
PDC-iO-1 . . . .... 61 
PDC-10-1-75 ........ 61 
PDC-10-2 . . . .. 61 
PDC-10-5 . . . ... 61 
PDC-10-6 . . .. .. . ... 61 
PDC-10-6-75 .. . .. .61 
PDC-10-21 .......... 61 
PDC-10-22 .......... 61 
PDC-10-54 .......... 61 
PDC-15-6 ........... 61 
PDC-15-6-75 ........ 61 
PDC-15-21 .......... 61 
pDC-20-1 ... 61 
PDC-20-1W ......... 61 
PDC-20-3 ........... 61 
PDC-20-3-75 ........ 61 
PDC-20-3B .......... 61 
TDC-6-1 ....... .. .61 
TDC-10-1 ........... 61 
TDC-10-2 . . . . . . .. 61 
TODC-10-1 .......... 61 
ZDC-10-1 ........... 62 
ZDC-10-1-75 ......... 62 
ZDC-10-2 ........... 62 
ZDC-15-2 ........... 62 
ZDC-15-6 ........... 62 
ZOC-15-6-75 ......... 62 
ZDC-20-1 ........... 62 
ZDC-20-3 ........... 62 
ZDC-20-3-7S ......... 62 
ZDC-20-3-75-1 ....... 62 
ZDC-2375 ........... 62 
ZEDC-10-2B ......... 62 
ZEDC-15-2B ......... 62 
ZFDC-10-1 .......... 62 
ZFDC-10-2 .......... 62 
ZFDC-10-6 .......... 62 
ZFDC-10-21 ......... 62 
ZFDC-10-21-75 ....... 62 
ZFDC-10-22 ......... 62 
ZFDC-1S-5 .......... 62 
ZFDC-15-6 .......... 62 
ZFDC-15-6-75 ........ 62 
ZFDC-20-1 H ......... 62 
ZFDC-20-3 .......... 62 
ZFDC-20-3-75 ........ 62 
ZFDC-20-4 .......... 62 
ZFDC-20-5 .......... 62 
ZFDC-3375 .......... 62 
ZMDC-10-1 ......... 62 
ZMDC-10-2 ......... 62 
ZMDC-15-6 ......... 62 
ZMDC-20-1 ......... 62 
ZMDC-20-3 ......... 62 
ZMDC-30-1 ......... 62 

filters 
model 
BHf'SO ............. 60 
BHf'100 ............ 60 
BHf'150 ............ 60 
BHf'200 ............ 60 
BHf'250 ............ 60 
BHf'300 ............ 60 

model 
BHf'400 ....•....... 60 
BHf'500 ............ 60 
BHf'600 ............ 60 
BHf'700 ............ 60 
BHf'800 ............ 60 
BHf'900 ............ 60 
BHf'1000 ........... 60 
NHf'SO ............. 60 
NHf'100 ............ 60 
NHf'150 ............ 60 
NHP-200 ............ 60 
NHf'250 ............ 60 
NHf'300 ............ 60 
NHf'400 ............ 60 
NHf'500 ............ 60 
NHf'600 ............ 60 
NHf'700 ............ 60 
NHf'800 ............ 60 
NHf'900 ............ 60 
NHf'1000 ........... 60 
PHf'50 ............. 60 
PHf'100 ............ 60 
PHf'150 ............ 60 
PHf'200 ............ 60 
PHP-250 ............ 60 
PHf'300 ............ 60 
PHf'400 ............ 60 
PHf'500 ............ 60 
PHf'600 ............ 60 
PHf'700 ............ 60 
PHf'800 ............ 60 
PHf'900 ............ 60 
PHf'1000 ........... 60 
SHf'50 ............. 60 
SHf'100 ............ 60 
SHP-150 ............ 60 
SHf'200 ............ 60 
SHf'250 ............ 60 
SHf'300 ............ 60 
SHf'400 ............ 60 
SHP-500 ............ 60 
SHf'600 ............ 60 
SHf'700 ........... 60 
SHf'800 ............ 60 
SHf'900 ........... ,60 
SHf'1000 ........... 60 
BLf'10.7 ............ 59 
BLf'21-4 ............ 59 
BLf'30 ............. 59 
BLf'50 ............. 59 
BLf'70 ........... , .59 
BLf'100 ............ 59 
BLf'150 ............ 59 
BLf'200 ............ 59 
BLf'300 ............ 59 
BLf'450 ............ 59 
BLf'550 ..... ..59 
BLf'600 ..... ..59 
BLf'7S0 . . . .59 
BLf'8S0 ............ 59 
BLf'1000 ........... 59 
NLf'10.7 ............ 59 
NLf'21-4 ............ 59 
NLf'30 ............. 59 
NLf'SO ............. 59 
NLf'70 ............. 59 
NLf'100 ............ 59 
NLf'150 ............ 59 
NLf'200 ............ 59 
NLP-300 ............ 59 
NLf'450 ............ 59 
NLf'550 ............ 59 
NLf'600 ............ 59 
NLf'750 ............ 59 
NLf'850 ............ 59 
NLf'1000 ........... 59 
PLf'1 O. 7 ............ 59 
Plf'21-4 ............ 59 
Plf'30 ............. 59 
Plf'50 ............. 59 
Plf'70 ............. 59 
Plf'100 ............ 59 
Plf'150 ............ S9 
Plf'200 ............ 59 
Plf'250 ........... 59 
Plf'300 ............ 59 
Plf'450 ............ 59 
PLf'550 ............ S9 
Plf'600 ............ 59 
Plf'750 ............ 59 
PLf'8S0 ............ 59 
PLf'1000 ........... 59 
SLP-10.7 ............ 59 
SLf'21-4 ............ 59 
SLP-30 .............. 59 
Slf'50 .............. 59 
Slf'70 .............. S9 
SLf'100 ............. 59 
Slf'150 ............. 59 
SLf'200 ............. 59 
SLf'300 ............. 59 
SLf'450 ............. 59 
SLf'550 ............. 59 
SLf'600 ............. 59 
SLP-750 ............. 59 
SLf'850 ............. 59 

model 
SLf'1000 ............ 59 
PIF-,30 .............. 59 
PIF-40 ............... 59 
PIF-50 .............. 59 
PIF-60 .............. 59 
PIR,70 .............. 59 

fixed 
attenuators 
model 
AT-1 ............... 57 
AT-2 ........ , ...... 57 
AT-3 ............... 57 
AT-3-75 ............. 57 
AT-4 ............... 57 
AT-5 ............... 57 
AT-6 .......... , .... 57 
AT-6-75 ............. 57 
AT-7 ............... 57 
AT-8 ............... 57 
AT-9 ............... 57 
AT-10 .............. 57 
AT-10-75 ...•........ 57 
AT-12 .............. 57 
AT-15 .............. 57 
AT-15-75 ............ 57 
AT-20 .............. 57 
AT-20-75 ............ 57 
AT-30 .............. 57 
AT-40 .............. 57 
CAT-1 ..... , ........ 58 
CAT-2...... . .58 
CAT-3...... ..58 
CAT-3-75 . . . . .. 58 
CAT-4... . .. 58 
CAT-5... .. .58 
CAT-6 .............. 58 
CAT-6-75 ........... 58 
CAT-7........ . ... 58 
CAT-8.. . ... 58 
CAT-9......... .. .58 
CAT-10........ .. .58 
CAT-10-75. . . . . .. 58 
CAT-12 ............. 58 
CAT-15 ..•.......... S8 
CAT-15-75 ....... 58 
CAT-20.. . ...... 58 
CAT-20-75 ....... 58 
CAT-30 ............. 58 
CAT-40...... .. .. 58 
MAT-1 .............. 57 
MAT-2 .............. 57 
MAT-3..... .. .. 57 
MAT-4 .............. 57 
MAT-5.. . .... 57 
MAT-6 .............. 57 
MAT-7 .............. 57 
MAT-8... . .... 57 
MAT-9...... . .... 57 
MAT-10..... . .... 57 
MAT-12........ . .. 57 
MAT-15 ............. 57 
MAT-20 ............. 57 
MAT-30 ............. 57 
MAT-40 ............. 57 
NAT-1 .............. 58 
NAT-2 .............. 58 
NAT-3 .............. 58 
NAT-4 .............. 58 
NAT-5 .............. 58 
NAT-6 .............. 58 
NAT-7 .............. 58 
NAT-8 .............. 58 
NAT-9 .............. 58 
NAT-10 ............. 58 
NAT-12 ............. 58 
NAT-15 ............. 58 
NAT-20 ............. 58 
NAT-30 ............. 58 
NAT-40 ............. 58 
SAT-1 ............... 58 
SAT-2.. ............ 58 
SAT-3 ............... 58 
SAT-4 ............... 58 
SAT-5 ............... 58 
SAT-6 ............... 58 
SAT-7 ............... 58 
SAT-8 ............... 58 
SAT-9 ............... 58 
SAT-10 ............ ; .58 
SAT-12 .............. 58 
SAT-15 .............. 58 
SAT-20 .............. 58 
SAT-30 .............. 58 
SAT-40 .............. 58 
TAT-1 ............... 58 
TAT-2 ............... 58 
TAT-3 ............... 58 
TAT'4 ............... 58 
TAT-5 ............... 58 
TAT-6 ............... 58 
TAT-7 ............... 58 
TAT-8 ............... 58 
TAT-9 ........ ; ...... 58 
TAT-10 .............. 58 

model 
TAT-12 .............. 58 
TAT-1S ....... ; ....... 58 
TAT-20 ........... , .. 58 
TAT-30 .............. 58 
TAT-40 .............. 58 

frequency 
doublers 
model 
AK-2 ............... 55 
FD-2 ............... 55 
FK-5 ............... 55 
GK-2 ............... 55 
GK-3 ............... 55 
GK-5 ............... 55 
MK-2 ............... 55 
MK-3 .............. 55 
MK-5 .............. 55 
RK-2 ............... 55 
RK-3 ............... 55 
RK-6 ............... 55 
SK-2.. . ....... 55 

limiters 
model 
PL5-1 .............. 56 
PLS-2 .............. 56 
PLS-6 .... . ....... 56 

mixers 
model 
ASK-1 .............. 18 
ASK-2 .............. 18 
GRA-1 ............. 17 
GRA-1H ............ 23 
GRA-3 ............. 17 
GRA-3H ............ 23 
GRA-6 ............. 17 
GRA-6H ............ 23 
GRA-8 ............. 17 
LMX-3 .............. 18 
LMX-113 ............ 18 
LMX-123 ............ 21 
LMX-124 ............ 18 
lMX-125MH ......... 22 
lMX-148 ............ 21 
lMX-149 ............ 18 
PAM-42 ............ 18 
RAY-1 .............. 25 
RAY-2 .............. 25 
RAY-3 .............. 25 
RAY-6 .............. 25 
RAY-11 ............. 25 
RMS-1 .............. 18 
RM5-1R ............ 18 
RMS-2 .............. 18 
RM5-5 .............. 18 
ROK-186MH ......... 22 
SAM-1 ............. 18 
SAM-2 ............. 18 
SAM-3 ............. 18 
SAM-4 ............ 18 
SAM-5 ............. 18 
SAY-1 .............. 26 
SAY-2 .............. 26 
SAY-11 ............. 26 
SBI.,1 ............... 17 
SBL,1-1 ............. 17 
SBI.,1MH..... .22 
SBI.,1X ............. 17 
SBI.,1Z .............. 17 
SBI.,1ZMH ........... 22 
SBI.,3. . . . . . . . . . . .17 
SBI.,11 .............. 17 
SRA-1 .............. 17 
SRA-1H ............ 23 
SRA-1MH ........... 22 
SRA-1TX ............ 17 
SRA-1W ............ 17 
SRA-1WH ........... 23 
SRA-1-1 ............ 17 
SRA-2 .............. 17 
SRA-2CM ........... 17 
SRA-2CR ........... 21 
SRA-2H ............. 23 
SRA-3 .............. 17 
SRA-3H ............. 23 
SRA-3MH ........... 22 
SRA-4 .............. 17 
SRA-5 .............. 17 
SRA-6 .............. 17 
SRA-8 .............. 17 
SRA-11 ............. 17 
SRA-l1H ............ 23 
SRA-12 ............. 17 
SRA-173H ........... 23 
SRA-215 ............ 21 
SRA-220 ............ 21 
SRA-2000 ........... 17 
SRA-2010MH ........ 22 
SRA-2400 .......... ,17 
SRA-3500 ........... 17 
TAK-1H, ............ 24 
TAK-1WH ........... 24 

model 

TAK-3H ........... , .24 
TAK-5 .............. 17 
TAK-5R ............. 17 
TAK-6 .............. 17 
TAK-6R ............. 17 
TAK-7 .............. 17 
TFM-1H ............. 24 
TFM-1MH ........... 22 
TFM-2 .............. 18 
TFM-2H ............. 24 
TFM-2P ............. 18 
TFM-3 .............. 18 
TFM-3H ............. 24 
TFM-3MH ........... 22 
TFM-4 .............. 18 
TFM-4H: ............ 24 
TFM-5 .............. 18 
TFM-l1 ............. 18 
TFM-12 ............. 18 
TFM-12MH .......... 22 
TFM-15 ............. 21 
TFM-42MH .......... 22 
TFM-1S0 ............ 21 
TFM-2400 ........... 18 
TSM-1 .............. 18 
TSM-2 .............. 18 
TSM-3 .............. 18 
TSM-S .............. 18 
VAV-1 .............. 24 
ZAD-1 .............. 19 
ZAD-1H ............. 23 
ZAD-1SH ............ 24 
ZAD-1W ............ 19 
ZAD-1WH ........... 23 
ZAD-1 WSH .......... 24 
ZAD-1-1 ............ 19 
ZAD-2 .............. 19 
ZAD-2H ............. 23 
ZAD-3 .............. 19 
ZAD-3H ............. 23 
ZAD-3SH ............ 24 
ZAD-4 .............. 19 
ZAD-6 .............. 19 
ZAD-8 .............. 19 
ZAD-11.. . ........ 19 
ZAD-11H. . ....... 23 
ZAD-12. . .. ...... 19 
ZAM-42 ......... 20 
ZAY-1 .............. 25 
ZAV-2 .............. 25 
ZAY-3 .............. 25 
ZEM-2B ............. 20 
ZEM-4300 ........... 20 
ZEM-4300MH ........ 22 
ZFM-1H ............. 24 
ZFM-1W ............ 20 
ZFM-2 .............. 20 
ZFM-2H ............. 24 
ZFM-3 .............. 20 
ZFM-3H ............. 24 
ZFM-4 .............. 20 
ZFM-4H ............. 24 
ZFM-l1 ............. 20 
ZFM-12... .. ..... 20 
ZFM-15 ............. 21 
ZFM-1S0 ............ 21 
ZFM-2000. . .. . ..... 20 
ZFM-4212 ........... 20 
ZFY-1. . . . . .. ...... 26 
ZFY-2..... .. .26 
ZFY-11. . . . . .26 
ZLW-1 ... . .. 19 
ZLW-1-1.. . .. 19 
ZlW-1H..... .. .23 
ZLW-1SH.... . .. 24 
ZLW-1W ............ 19 
ZLW-1WH ........... 23 
ZLW-1 WSH .......... 24 
ZLW-2 .............. 19 
ZLW-2H ............. 23 
ZLW-3 .............. 19 
ZLW-3H ............. 23 
ZLW-3SH ............ 24 
ZLW-5 .............. 19 
ZLW-6 .............. 19 
ZlW-8 .............. 19 
ZLW-11 ............. 19 
ZLW-11H ............ 23 
ZLW-12 ............. 19 
ZMA-2 ............. 19 
ZMA-3 ............. 19 
ZMY-1 .............. 25 
ZMY-2 .............. 25 
ZMY-3 .............. 25 
ZP10514 ............ 19 

phase 
detectors 
model 
LPD-1 .............. 63 
MPD-1 ............. 63 
MPD-2 ............. 63 
RPD-1 .............. 63 
RPD-2 .............. 63 

power 
splitterl 
combiners 
model 
LPS-109 ............ 29 
MSC-2-1 ............ 29 
MSC-2-1 W .... .-..... 29 
PMT-1 .............. 32 
PMT-1-75 ........... 32 
PSC-2-1 ............ 29 
PSC-2-1-75 .......... 29 
PSC-2-1W ........... 29 
PSC-2-2 ............ 29 
PSC-2-4 ............ 29 
PSC-2-4-752 ......... 29 
PSC-2-45 ........... 29 
PSC-3-1 ............ 33 
PSC-3-1-75 .......... 33 
PSC-3-1-75-2 ........ 33 
PSC-3-1W ........... 33 
PSC-3-2 ............ 33 
PSC-3-13 ........... 33 
PSC-4-1 ............ 34 
PSC-4-1-75 .......... 34 
PSC-4-3 ............ 34 
PSC-4-6 ............ 34 
PSC-4A-4 ........... 34 
PSC-4A-475 ......... 34 
PSC-5-1 ..... ..35 
PSC-5-1-75. . . . .. . .35 
PSC-6-1 .. ... . . . . .35 
PSC-6-1-75. . . . . . . .35 
PSC-8-1 ........... 36 
PSC-8-1-75 .......... 36 
PSC-8-6 ............ 36 
PSC-8A-4 ........... 36 
PSC-8A4-7S ......... 36 
PSC-10-1 ........... 37 
PSC-12-1 ........... 37 
PSC-2375 ........... 29 
PSCJ-2-1 ........... 32 
PSCJ-2-1-75 .......... 32 
PSCJ-2-2 ........... 32 
PSCQ-2-1.25 ........ 31 
PSCQ-2-1.5 ......... 31 
PSCQ-2-3.4 ......... 31 
PSCQ-2-6.4 ......... 31 
PSCQ-2-7.5 ......... 31 
PSCQ-2-10.5 ........ 31 
PSCQ-2-13 .......... 31 
PSCQ-2-14 .......... 31 
PSCQ-2-17.5 ........ 31 
PSCQ-2-21.4 ........ 31 
PSCQ-2-26 ......... 31 
PSCQ-2-50 .......... 31 
PSCQ-2-JQ .......... 31 
PSCQ-2-70N. . .. 31 
PSCQ-2-90 .......... 31 
PSCQ-2-120 ......... 31 
PSCQ-2-180 ......... 31 
PSCQ-2-250 ......... 31 
PSCQ-2-400 ......... 31 
PSCQ-2-450 ......... 31 
PSCQ-2-550 ......... 31 
TSC-2-1 ............. 29 
ZAPD-1 ............. 30 
ZAPD-2 ............. 30 
ZAPD-4 ............. 30 
ZAPD-21 ............ 30 
ZAPDJ-2 ............ 32 
ZAPDQ-2 ........... 31 
ZAPDQ-4 ........... 31 
ZA3PD-1 ............ 33 
ZA3PD-1.5 .......... 33 
ZA3PD-2 ............ 33 
ZA3PD-4 ............ 33 
ZA4PD-2 .......... , .. 34 
ZA4PD-4 ............ 34 
ZB4PD-4 ............ 34 
ZB4PD-42 ........... 34 
ZB8PD-2 ............ 35 
ZB8PD-4 ............ 35 
ZBSC-413 ........... 34 
ZBSC-611 ........... 35 
ZBSC-615 ........... 35 
ZESC-2-11 .......... 30 
ZFRSC-42 ........... 29 
ZFRSC-2050 ......... 29' 
ZFRSC-2075 ... , ..... 29 
ZFSC-2-1 ........... 30 
ZFSC-2-1W .......... 30 
ZFSC-2-1-75 ......... 30 
ZFSC-2-2 ........... 30 
ZFSC-2-4 ........... 30 
ZFSC-2-5 ........... 30 
ZFSC-2-6 ........... 30 
ZFSC-2-6-75 .. _ ...... 30 
ZFSC-2-11 .......... 30 
ZFSC-2-2500 ........ 30 
ZFSC-3-1 ........... 33 
ZFSC-3-1 W .......... 33 
ZFSC-3-4 ........... 33 
ZFSC-3-13 .......... 33 
ZFSC-4-1 ........... 34 
ZFSC-4-1 W .......... 34 
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FAX (718) 332-4661 TELEX 6852844 or 620156 

A·1776· For manufacturers'sales offices, .see yellow pag~$ EEM1988 



3450 

model 

ZFSC-4-175 ... 34 
ZFSC-4-2-75-1 ... 34 
ZFSC-4-3 . . . . . . .. 34 
ZFSC-5-1 .. . .. 35 
ZFSC-6-1 '" .. 35 
ZFSC-6-1-75. . .35 
ZFSC-6-110 .. 35 
ZFSC-8-1 ... . .36 
ZFSC-8-1-75. . . .36 
ZFSC-8-4 . . . . . . .36 
ZFSC-8-6 ........... 36 
ZFSC-8-43 .. 36 
ZFSC-10-1 .. 37 
ZFSC-12-1 .. 37 
ZFSC-12-1-75. .37 
ZFSC-12-11 . .37 
ZFSC-12-175 .37 
ZFSC-16-1 ....... 38 
ZFSC-16-1-75 ........ 38 
ZFSC-16-3 .......... 38 
ZFSC-16-12 .... 38 
ZFSC-16-675 ........ 38 
ZFSC-24-1 .... 38 
ZFSC-24-6 .38 
ZFSC-24-11 ......... 38 
ZFSC-48-1 ... . .. 38 
ZFSC-48-1-75 ........ 38 
ZFSC-82-75 ... 36 
ZFSC-84-75 . . .. 36 
ZFSC-4375 . . .. 34 
ZFSC-8375 . . ... 36 
ZFSCJ-2-1. . .32 
ZFSCJ-2-2. . .32 
ZFSCJ-2-3. . .32 
ZMSC-2-1 ........... 30 
ZMSC-2-1W. . ... 30 
ZMSC-2-2" . . .30 
ZMSC-3-1. . . . .33 
ZMSC-3-2. . . . .33 
ZMSC-4-1. . .... 34 
ZMSC-4-2. . . .34 
ZMSC-4-3 .. 34 
ZMSCJ-2-1 .32 
ZMSCJ-2-2. . ... 32 
ZMSCQ-2-50 . . . ... 31 
ZMSCQ-2-90 . . . ... 31 
ZMSCQ-2-180. . ... 31 
ZSC-2-1 . . ... 30 
ZSC-2-1W. . . . .30 
ZSC-2-1-75. . . .. 30 
ZSC-2-2 ... 30 
ZSC-2-2-75. . . .. 30 
ZSC-2-4 ... 30 
ZSC-3-1 ... 33 
ZSC-3-1-75 . . .. 33 
ZSC-3-2 .... 33 
ZSC-3-2-75 .......... 33 
ZSC-4-1 ...... . .34 
ZSC-4-1-75. . ... 34 
ZSC-4-2 ............ 34 
ZSC-4-3 ............ 34 
ZSC-2375. . . . . . .30 
ZSCJ-2-1 .. . ...... 32 
ZSCJ-2-2 .. . .. 32 
ZSCQ-2-50. . .31 
ZSCQ-2-90. . .31 
ZSCQ-2-180. .31 

switches 
model 
KSW-2-46. . .53 
KSWA-2-46. .53 
PAS-1. . .. 51 
PAS-2. . . .. " .51 
PAS-3. . . .. . ..... 51 
PSW-1111 . . . .. 52 
PSW-1211 . .52 
ZAS-1. . ... 51 
ZAS-3. . . . . .... 51 
ZFAS-15. . . .... 51 
ZFSW2-46 . . . ... 53 
ZFSWA-2-46 .53 
ZMAS-1 ........... 51 
ZMAS-3. . ..... 51 
ZMSW1111.. 52 
ZMSW-1211 ....... 52 
ZSDR-1211. . ... 52 

terminations 
model 
BTRM-50 .58 
NTRM-50 .58 
STRM-50.... .58 
TTRM-SO. .58 

EEM 1988 

transformers 
model 
FT1.22-1 . . . .. 50 
FT1.5-1 . . . .... 50 
FTB1-1. . . . ... 50 
FTB1-1-7S. . .. 50 
FTB1-6. . .... 50 
T1-1 . . .50 
T1-1H . . ..... 50 
T1-H ............... 50 
T1-6 .. 50 
T1-6T ............... 50 
T1.18-3. . ..... 50 
T1.5-1 . .50 
T1.5-6. . .50 
T2-1 .. . ........ 50 
T2-1T. . .50 
T2.5-6. .50 
T2.5-6T . .50 
T3-1 . . ... 50 
T3-H. . . . .... 50 
T4-1 .... 50 
T4-1 H . . ....... 50 
T4-2 ........ 50 
T4-6 ............... 50 
T4-6T. . ... 50 
T5-H. . . .50 
T8-1 . . ... 50 
T8-H. . .. 50 
T9-1 ....... 50 
T9-1H ........... 50 
T13-H .............. SO 
T14-1 ...... 50 
T16-1 ........... 50 
T16-1H .......... 50 
T16-6T. . . . . .... 50 
T36-1 . . .50 
T-622.. . .50 
T-626. . . . ..... 50 
TM01-02 ... . ..... 50 
TM01-1 ..... 50 
TM01-1T ........... 50 
TM01.5-1 ........... 50 
TM02-1 . .50 
TM02-1T ........... 50 
TM02.5-6. . .50 
TM02.5-6T. . . .50 
TM03-1 ........... 50 
TM03-1T . . .50 
TM04-1 .. . ..... 50 
TM04-2 ............ 50 
TM04-6. . .. 50 
TMOS-1T ........... 50 
TM06-1 .... 50 
TM08-1 .. . .... 50 
TM09-1 ... 50 
TM013-1T .......... 50 
TM014-1 . '" .50 
TM016-1 . . ... 50 
TO-75. . .. 50 
TT1-6. . .......... 50 
TT1.5-1 ... . ..... 50 
TT2.5-6 .... . .. 50 
TT4-1. . .50 
TT4-1A .. 50 
TT25-1. . .50 
TTM01-1 . . ... 50 
TTM04-1A .. '" .50 

'For performance data 
not given please consult 
factory. 

MICROWAVE COMPONENTS 3450 

o Mini-Circuits 

how to use this guide 
Over 1,000 RFjmicrowave signal-processing components 
are available to the design engineer from Mini-Circuits. This 
guide has been organized to simplify the process of selecting 
the component best suited to your application. SECTION 1 
GIVES A LISTING OF ALL THE PRODUCT FAMILY GROUPS
from frequency mixers to power splitters to RF transformers-plus 
warranty and ordering details. 
LOOKING FOR DATA ON A SPECIFIC MODEL? The model index 
contains a list of all models in alphabetical/numerical order with ref
erence to specification and data pages. 
FOR A CONCISE PRODUCTIONjTEST FLOW DIAGRAM see sec
tion 1, Illustrating Mini-Circuits quality-control procedures; and 
detailed information on our Hi-Rei, MIL, and TX products for your 
military, space or rugged industrial applications. 
SPECIFICATION PAGES. Each specification page is organized by 
series within the product line and by models within the series. Infor
mation given includes National Stock Numbers (NSN), equivalent 
MIL -part numbers, pin connection designations, case styles, and 
notes to the tables. 
Full specifications for each model are given in table form. The vari
ous models within a series differentiate from each other by the fre
quency range they cover. 
Mixer selection is primarily determined by the mixer level suitable 
for the application. Therefore, frequency mixers are organized in 
sequence of mixer level-Level 7, 10, 13, 17, 17S, 23, 23S and 27. 
A Level 7 mixer operates with + 7 dBm LO drive, a Level 13 mixer 
operates with + 13 dBm LO drive, etc. For each level mixer, a max
imum RF input level for linear operation is specified. 
CASE STYLES AND DIMENSIONS ARE EASY TO FIND ... Each 
series has a particular case style. The specification page includes 
a photo and a reference number to the particular dimensions and 
outline drawing of the case. Turn to section 1, for case style dimen
sions, tolerances, bracket options, case material and finishes. 

NEED MINI-CIRCUITS' COMPONENTS IN A HURRY? 
Refer to the rep listing for Mini-Circuits' International network 
of sales representatives and distributors ready to serve your 
needs, supply your orders, and answer your questions 
promptly and courteously. 

FREE New 212-page RF jlF Signal processing handbook loaded 
with application-oriented articles on mixer selection, two-tone third
order testing, computer-aided performance data (CAPO) benefits, 
plus a handy question-and-answer discussion on the most 
commonly-asked questions about mixers and phase detectors. 
Also ... the most complete collection of data on mixers ever made 
available to design engineers. 
Just call or write your nearest sales representative or distributor or 
our factory. 
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It's always been that way. 
In politics, in sports, in business. Someone who's 
more aggressive, more courageous, more dedicated. 

Take Mini-Circuits, for example, supplying 
RF signal-processing components worldwide. 

While other companies boasted about their 
product reliability, we worked at it ... pioneering 
HTRB (high-temperature, reverse-bias) testing to 
screen potentially faulty mixer diodes; performing 
burn-in, thermal shock, and fine and gross leak 
testing on standard off-the-shelf units; innovating 
powerful in-house quality-control techniques such as 
mandatory requirements of unit-to-unit electrical 
performance repeatability. And we were the first 
(and still only) manufacturer of double-balanced 
mixers with a 3-year guarantee. 

While others limited their standard catalog 
product line, we steadily added so today we offer 
the world's widest variety of off-the-shelf, immediate 
delivery products designed to perform to your specs. 
And this put an end to expensive, "custom" parts 

with their lengthy delivery delays. 
While other RF signal-processing manufacturers were 

satisfied to offer limited data, Mini-Circuits invested 
six engineering man years in order to provide 
customers with exclusive Computer-Automated 
Performance Data (CAPD) ... the most detailed 
information ever published for standard cl1talog items. 

While other firms were increasing prices and 
debating the wisdom of applying computer-aided 
systems for parts procurement, delivery scheduling, 
and automating manufacturing and test, we were 
busy putting such systems into operation. As a 
consequence, more than 95% of our product line 
has not been given a price increase during the 
past ten years. We can't guarantee how long this 
price freeze will continue, but we pledge our 
commitment to further maximize all of our 
products price/performance goals. 

Quality, performance, delivery, and low cost. 
Mini-Circuits ... dedicated to finding new ways 
and setting higher standards. 

Mini·Circuits 

3450 

t:::1 Mini-Circuits PO. Box 350166. Brooklyn. New York 11235-0003 (718) 934-4500 Domestic and International Telexes: 6852844 or 620156 
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Tha 
MiXlrs 

Haliabla 
Irl. 

Ullira-RelrM Mixers wilih a 5 year Guaranliee 
Ali No Extira COSIi. 

Our secret to this reliability breakthrough is an Ultra
Rei diode capable of withstanding considerably more 
punishment than specified by MIL-STD-883; the result 
of an intensive two-year, one million dollar jOint 
development program by Hewlett-Packard and Mini
Circuits. And since mixer reliability is primarily 
determined by the reliability of the diodes in the 
assembly, the more reliable the diodes, the more 
reliable the mixer. That's the key: 

Based on a major technological advance in the 
processing of monolithic devices, these new Ultra-Rei 
diodes achieve an order of magnitude improvement in 
reliability over currently-available Schottky diodes. 

To put it bluntly, these new Ultra-Rei diodes can 
meet and exceed MIL-STD-883 tests with ease. MIL
STD-883 calls for diodes to be temperature stressed 
for 25 cycles -65°C to +125°C; Ultra-Rei diodes have 
no trouble with 200 cycles from -65° C to +175° C. And 

finding new ways ... 

the Ultra-Rei devices can withstand up to ten times the 
mechanical pull test requirement of MIL-STD-883. 

Only Mini-Circuits' Ultra-Rei mixers include Ultra
Rei diodes, no one else has them. And no one else 
offers a five-year guarantee. Look for the Ultra-Rei 
Stamp on your mixer ... don't settle for anything less. 

True ... few of your applications will dictate such 
demanding levels of endurance. But consider the 
enhanced reliability and significantly extended MTBF 
gained by specifying Mini-Circuits' Ultra-Rei mixers in 
your systems design. In today's tough competitive 
environment, your trouble-free systems are your best 
salesmen. 

So, think long-life performance ... specify Ultra-Rei 
mixers. To select the specific mixer to meet your 
electrical performance requirements, see the detailed 
specs in Vol. 1 or 2 of our RF/IF Signal Processing 
Handbooks. 

setting higher standards 

o MiniA~'~!i!'~P~S~!! 
P.o. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 

Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 C124 REVORIG. 6 
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7 

Mini-Circuits guarantees quality 

We guarantee our customers 0.1 % AQL; no rejects . .. not even one on every 
order of 1,000 units. We ship millions ofRF-signal processing components for 
thousands of military programs in the U.S. and over 20 foreign countries, to tight 
quality-control specs. Specify Mini-Circuits' RF-signal processing components and 
reduce incoming ir.spection costs while production yield improves. 

how Mini-Circuits achieves high reliability 

INCOMING 
INSPECTION 
& TEST 

KIT 
INSPECTION 

environmental specifications 
Description 

All MCl components are manufactured under exacting 
quality assurance and control standards. They will meet 
or exceed published specifications over the operating 
temperature range of - 54 ° to + 100°C, and after being 
subjected to any or all of the following physical or 
environmental tests of Mil-STD 202E which are applicable. 

absolute maximum ratings 
operating and storage temperature 
pin temperature (10 secs) 

-55°C to +100°C 
+260°C 

Test Method 
Temperature cycling -65°C to +125°C 102C 
Altitude 656,000 feet 105G 
Humidity 90% RH, 65°C (note 2) 106 
Thermal shock -65°C to +125°C 107B 
Seal: less than 105 Atm cc/sec (note 1, 2) 112A 
Drop: random, 45 min. 203 
Vibration 2 to 2000 cps, 20g, 12 hrs. 2040 
Solder heat 260°C, 10 sec (note 1) 210B 
Solderability 95% coverage (note 1) 208 
Terminal tensile strength 41/2 Ibs, 10 sec (note 1) 211 A 
Terminal fatigue 2lbs, 3 cycles (note 1) 211C 
Mechanical shock: 100g, 6 ms 2131 
Solvent resistance: alcohol, trichlorethan, freon 215 

note 1: These specifications do not apply to coaxial 
connector models. 
note 2: Exceptions are non-hermetic case styles W38, 
X65, AA46, KK81, and as noted on specification sheet. 

....-,M.·n.· C.·rcu.·ts P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 

....... FAX (718) 332-4661 TELEX 6852844 or 620156 
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AQL (acceptable quality level) 

Subsystem and systems manufacturers improve 
production yield by screening out defective com
ponents before they can be fed into the production 
cycle. A brute-force approach, often taken, involves 
100% testing of each component at incoming In
spection; it's a costly, time-consuming process. 

Another method is to work with a modern statistical 
sampling acceptance plan, based on clearly-defined 
probability principles, which have been converted into 
formulas and charts or tables. An acceptable sampling 
table may be defined as a specific set of procedures in 
which lot size, sample size and acceptance criteria are 
related. One quality index used with statistical sampling 
tables is Acceptable Ouality Level (AOL) which may be 
defined as the maximum percentage of units that do not 
meet requirements in a lot which, for the purpose of 
acceptance sampling, can be considered satisfactory 
as a process average. For example, using an AOL level 
of 1 % for a lot size of 125 units; 4 or more rejects out of 
the 125 sample size is cause to reject the entire lot. 
Tables using AOL as its index offer high assurance of 
the acceptance of a lot when process quality is equal to 
or better than the specified AOL. 

Mini-Circuits, the world's largest manufacturer of RF 
signal-processing components, has extensive experi
ence with incoming components and is concerned with 

reliability and quality control 
All Mini-Circuits' RF signal-processing components are sub
jected to rigid quality control procedures starting from raw ma
terial procurement through product production and final in
spection; the objective-to supply our customers with the 
finest RF signal-processing components available. Here's a list 
of some of the procedures taken to insure high-quality perform
ance and product reliability. 

A 100% testing of each unit in process. 
B. 100% testing of each completed unit. 
C. 100% inspeclion of every solder connection. 
D. All transformers bonded to the header for protection 

against severe shock and vibration. 
E. All resistors and capacitors bonded to the header for 

severe shock and vibration proteclion. 
F. Resistor power dissipation derated more than 50%. 
G. All components rated for greater than + 125 ° C. 
H. All transformer leads double wrapped. 
I. Heavy coated wire Insulation for HiPotjaltitude. 
J. Completely encapsulated for protection against me

chanical shock/vibration and temperature shock. 
K. Permanent case marking of model number. 
L. Cupro·Nickel case for long-lasting finish especially under 

salt atmosphere conditions. 

hi-rei power splitter/combiners 
To assure high quality and long-te'rm reliability, Mini-Circuits' 
Hi-Rei power splitter/combiners are subjected to: 

t::I Mini-Circuits 

the mounting costs of incoming inspection and, even 
worse, the staggering cost of locating a defective part 
after it has been assembled into a subsystem or sys
tem. As a rule of thumb, if it costs 50 cents to find a 
component at the incoming inspection stage, it will cost 
five dollars to locate and replace it at the subassembly 
stage. Should the defective component somehow not 
be caught during subassembly test, it may be found 
(hopefully) during final system checkout at the factory 
with troubleshooting costs close to $50.00. However, 
should the system be shipped and show up as inoper
ative at the customer's site, the cost to the manufacturer 
could reach $500.00. 

That's why Mini-Circuits doesn't go along with 1 % 
AOL, commonly offered by parts manufacturers. Our 
customers deserve better. So we guarantee 0.1 % AOL. 
Simply stated, it means no rejects are allowed in every 
shipment of 1,000 units. We're convinced our auto
mated manufacturing systems, quality control pro
cedures, and computer-automated testing are fully ca
pable of meeting such a challenge. 

1) bake In for 96 hours at 100°C 
2) (hermal shock per MIL-ST0202, Method 107 
3) gross and fine leak tests, per MILSTD-202, Test Method 

112B, Condition A and C 
4) burn-in; units will be operated at rated RF power and tem
perature in accordance with customer requirements. Please 
consult factory. 

mil-components 
Mini Circuits screens MIL-power splitter/combiners to Mll-P-
23971 Group A and Group B electrical tests; in Group A, 100% 
of the lot quantity is tested. In Group B, tests are performed on 
units selected from Group A according to the sampling plan of 
MIL-STo 105 special inspection level 8-3. 

After each unit undergoes an environmental MIL-stress the 
units are electrically tested to ensure compliance with the ap
plicable MIL speCification and customer drawing. These tests 
generally include insertion loss, isolation, amplitude balance, 
VSWR, and phase balance. 

MCl Mil components which undergo Group A and Group 
B of Mll-P-23971 are marked with the Mini-Circuits model num
ber followed by /MIL. 

When the military part number marking is required, the units 
must be on the OPL list or must be manufactured from a lot for 
which first article inspection has been performed. In this case, 
please contact the factory for pricing and contract requirement 
review. 
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case style outline dimensions Cffi'fil) 
case 

A B C 0 E F G H J K no. 

A01 .770 .800 .385 .400 .370 .400 .200 .20 .14 .031 ' 
19.56 20.32 9.78 10.16 9.40 10.16 5.08 5.08 3.56 ,79 

A03, .480 .500 .390 .405 .210 .230 .100 .20 .14 .020 
12.20 12.70 9,91 10.29 5.34 5.85 2.54 5.08 3.56 .51 

A04 .770 .800 .200 .210 .370 .400 .200 .20 .14 .031 
HUJb 2U.~2 o,UH o.~~ H.4U lU.l0 o.UH o.UH ~.oo .19 

A05 .770 .800 .240 .250 .370 .400 .200 .20 .14 .031 
19.56 20.32 6.10 6.35 9.40 10.16 5.08 5.08 3.56 .79 

A06 .770 .800 .285 .310 .370 .400 .200 .20 .14 .031 
19.56 20.32 7,24 1.88 9.40 10.16 5.08 5.08 3,56 .79 

A11 .480 .500 .240 .255 .210 .230 .100 .20 .14 .020 
12:20 12.70 6.10 6.48 5.34 5.85 2.54 5.08 3.56 .51 

802 .480 .500 .240 .255 .210 .230 .16 .100 .14 .20 
12.20 12,70 6.10 6.48 5.34 5.85 4.07 2.54 3.56 5.08 

813 .480 .500 .390 .405 .210 .230 .16 .100 .14 .20 
12.20 12,70 9.91 10.29 5.34 5.85 4.07 2.54 3.56 5.08 

C07 .770 .810 .380 .410 .030 .200 .20 .14 
19.56 20,58 9.66 10.42 .77 5.08 5.08 3.56 

008 1.000 1,025 .390 .430 ,500 .525 .025 .300 .200 .09 
25.40 26.04 9,91 10.93 12.70 13.34 .64 1.62 5.08 2.29 

009 1.000 1.025 .240 .280 .500 .525 .025 ,300 .200 .09 
25.40 26,04 6.10 7.12 12.70 13.34 .64 7.62 5.08 2.29 

E10 1.540 1.620 .380 .410 .770 .810 .030 .200 .10 .20 
39.12 41.15 9,66 10.42 19,56 20.58 .77 5.08 2.54 5.08 

F14 2.00 2.00 .75 1.00 .25 1.500 .125 .39 1.00 .50 
50.80 50,80 19,05 25.40 6,35 38.10 3.18 9.91 25.40 12.70 

F53 2.00 2.00 .75 1.00 ,13 1.750 .125 .39 1.00 .50 
50.80 50.80 19.05 25.40 3.31 44.45 3.18 9.91 25,40 12.70 

G15 1.25 1.25 .75 .63 ,38 .63 - .800 .800 .76 
31.75 31,75 19.05 16.01 9.66 16.01 - 20.32 20.32 19,31 

H16 1.25 1.25 .75 .63 .38 1.000 .125 1.000 - -
31.75 31.75 19.05 16.01 9.66 25.40 3.18 25.40 - -

J17 1.25 1.25 .75 .63 .38 1.000 .125 1.000 - -
31.75 31.75 19.05 16.01 9.66 25.40 3.18 25.40 - -

K18 1.25 1.25 .75 ,63 .38 1.000 .125 1.000 - -
31.75 31.75 19.05 16.01 9.66 25.40 3.18 25.40 - -

L19 1.50 1.13 .97 .50 .155 2.345 .138 .987 2.50 .10 
38.10 28.70 24.64 12,70 3.94 59.57 3,51 25,07 63.50 2.54 

L20 2.25 1.38 1.21 .50 .150 3.100 .138 1.238 3.25 .10 
57.15 35,05 30.74 12.70 3,81 78.74 3.51 31.45 82.55 2.54 

M21 1.50 1.13 .97 .50 ,155 2.345 .138 .987 2.50 .10 
38.10 28.70 24.64 12.70 3.94 59.57 3.51 25.07 63.50 2.54 

M22 2.25 1.38 1.21 .50 ,150 3.100 .138 1.238 3.25 .10 
57.15 35.05 30,74 12.70 3.81 78.74 3.51 31.45 82.55 2.54 

M23 2.25 1.38 1.21 .50 .150 3.100 .138 1.238 3.25 .10 
57.15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 82,55 2.54 

N24 1.50 1.13 .97 .50 .155 2.345 .138 .987 2.50 .10 
38.10 28,70 24.64 12.70 3.94 59.57 3.51 25.07 63.50 2.54 

N27 ??S 1.38 1.21 .50 .150 3.100 .138 1.238 3.25 .10 
57,15 35.05 30.74 12.70 3.81 78.74 3.51 31.45 82.55 2.54 

P25 225 1.38 1.21 .50 .150 3.100 .138 1.238 3.25 .10 
57.15 35.05 30.74 12.70 3,81 78.74 3.51 31.45 82.55 2.54 

P261 ,,\.~ 1.13 .97 .50 .155 2.345 .138 .987 2.50 .10 
28.70 24.64 12,70 3.94 59.57 3.51 25,07 63,50 2.54 

Q28 10jS~ 1,80 1.50 3.56 .25 .88 .36 .160 .4 .69 
40.64 38.10 90.43 6.35 22.35 9.15 4,07 10.16 17.53 

tolerance x ± .1 
* NOTES: 

xx±.03 xxx±.015 

A. MATERIAL AND FINISH 
A 1. Header material C.R.S.; Pin malerial; #52 alloy. Finish; electro tin. hot-oil flowed. 
Cover material; cupro-nickel. 

A6. Gase material; aluminum alloy. Finish; baked blue en8mei over irid"e. 
A 10. Case material; aluminum alloy. Finish. baked grey enamel. 
A. 11 Case material; aluminum alloy. Finish. blue anodized. 

B. MOUNTING 
Bl. Mounting bracket available on request. Add suffix B to part number. 
B2. Mounting bracket available on request. For bracket mounted on connector end 
add suffix B to part number and $3.50 to unil cost. For bracket mounted on the rear, 
add suffix BR to part number and add $1.50 to unit cost. 
B3. Insulated spacer available. l'Iequesl PIN B14-045-01. 
84. Insulated spacer available. Requesl PIN Bl4-047-o1. 

L M N P Q R S T 
wt. 

grams. NOTES' 

5.2 Al. B3 

2.3 Al. B4 

3.7 Al. B3 

3.7 Al. B3 

5.2 Al. B3 

1.9 Al.84 

.020 1.9 Al. B4 
.51 

.020 , 2.3 Al. B4 
.51 

11.0 Al 

.13 .150 .20 .14 8.5 Al 
3.31 3.81 5.08 3.56 

.13 .150 .20 .14 7.5 Al 
3.31 3.81 5.08 3.56 

.14 23.0 Al 
3.56 

1.00 170.0 Al0 
25.40 Cl. D2 

1.00 170.0 Al0 
25.40 Cl.02 

.125 1.688 2.18 .75 .07 85.0 Al0 
3.18 42.88 55,38 19.05 1.78 Bl.01 

.125 1.688 2.18 .75 .07 70.0 Al0. Bl. 
3.18 42.88 55.38 19.05 1.78 02.03.04 

.125 1.688 2.18 .75 .07 75.0 A1O. Bl. 
3.18 42.88 55.38 19.05 1.78 02.03 

.125 1.688 2.18 .75 .07 70.0 Al0. Bl 
3.18 42.HH 55.38 19.05 1,78 Cl. 02. 03 

.31 1.19 - .66 - - .150 37.0 A6. All. B2 
7,88 30,23 - 16.77 - - 3.81 06 

.40 1.86 - .64 - - .150 74,0 A6. All. B2 
10,16 47,25 - 16.26 - - 3.81 05 

.31 .75 1.19 .66 - - .150 40.0 A6. All. B2 
7.88 19.05 30.23 16,76 - - 3.81 Cl.06 

.40 1.15 1.86 .64 - - .150 74.0 A6. All. B2 
10.16 29.21 47.25 16.26 - - 3.81 Cl.05 

.63 1.06 1.63 .69 - - .150 70.0 A6. All. 
16.00 26.93 41.40 17.53 - - 3.81 B2. Cl. 06 

.32 .75 1.18 .31 .56 .81 .150 45.0 A6.Al1 
8.13 19.05 29.97 7,88 14,23 20,56 3,81 B2.06 

.48 1.13 1.78 .36 .69 1.01 .150 92.0 A6. All 
12.19 28.70 45.21 9.14 17.53 25.65 3,81 B2.07 

.78 1.47 - .38 1.00 - .150 86.0 A6. All 
19.81 37.34 - 9.65 25.40 - 3.61 B2.07 

.50 1.00 - .31 .81 - .150 42.5 A6. All 
12.70 25.40 - 7.88 20.58 - 3.81 B2.06 

.58 .66 3.13 .8 .06 300.0 Al0 
14.73 16.77 79.50 20.32 1.53 09 

oz. - grans x.0353 

C. MARKING 
C 1. For port markings 1. 2. and 3 see specHication data sheet. 

D. CONNECTORS 
01. Connectors: SMA Slandard. BNG on request (no charge). Male SMA on request. 
consuH factory. 
02. Connectors: please specify. unless otherwise noted; BNC is standard. TNC. 
SMA and Type N. consuH factory. (ZAPO - 4 unils not available with BNC; FT and 
FTB unils not available with SMA). 
03. For Type N or TNG connectors this dimension. ·C"·. changes from 0.75 to 0.94 
inches. 
04. FTB Models for Balanced port. Isolated female BNG connector only. 
05. Connectors: BNC standard. TNC consu" factory. 

06. Connectors: Female SMA only. Male SMA available on request. consull factory. 
07. Connectors: BNC only. 

09. Connectors: BNG standard. TNG or Female SMA on request. consuH. faclory 

t:JMini-Circuits PO. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 
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11 

case style outline dimensions (ffi~) 
case 

A B C 0 E F G H J K L M N P Q R S T 
wI. NOTES· 

no. grams. 

R29 406 160 150 356 25 88 36 .160 4 69 56 66 3.13 6 06 300.0 AlD. 
103.13 40.64 36.10 90.43 635 22.35 915 4.07 10.16 1753 14.73 16.77 79.50 20.32 153 e2. 09 

R30 6.69 1.60 150 622 25 .86 36 160 .40 69 55 66 5.72 81 06 500.0 .0.5. e2. 
169.93 40.64 36.10 157.99 6.35 22.35 9.15 4.07 10.16 17.53 13.97 16.77 145.29 20.58 1.53 09 

R31 931 1.60 150 8.84 25 68 36 .160 40 .69 54 .66 8.34 .81 06 7000 A5. e2. 
23698 4064 3810 224.54 6.35 22.35 9.15 4.07 10 16 17.53 13.72 16.77 211.84 20.58 1.53 09 

R67 669 160 150 6.22 25 68 36 160 .40 69 122 .66 5.72 81 .06 500.0 A5. e2. 
16993 4064 38.10 157.99 635 22.35 915 407 10.16 17.53 3099 16.77 145.29 20.58 1.53 09 

S32 375 200 1.8 .19 3.375 19 1625 .156 6 .4 .5 1.30 .09 38 3.00 30 2.60 220.0 A7.016 
9525 50.80 457 4.83 65.73 4.83 4128 3.97 15.24 10.16 12.7 33.02 2.29 9.65 7620 7.62 66.04 

T34 475 2.00 221 19 4375 23 1540 144 .58 34 50 1.50 1.00 09 36 4'.00 . 30 2.60 440.0 A7. A8 . 
12065 50.80 56.14 4.83 111.13 5.84 3912 366 14.73 8.64 12.70 3810 25.40 229 9.65 101.60 7.62 66.04 016 

T35 4.75 2.00 2.46 19 4.375 .23 1540 144 .58 .34 .50 150 100 09 38 400 150 5.00 700.0 A7 . .0.8. 
12065 50.60 62.49 483 11113 5.84 3912 3.66 14.73 8.64 12.70 38.10 2540 2.29 9.65 10160 3810 127.00 016 

U36 7.00 3.25 2.13 25 6.500 38 2.500 156 88 73 .63 1.13 2.23 .125 50 6.00 9000 A7 . .0.8. 
177.80 82.55 54.10 635 165.10 9.65 6350 3.97 22.35 1854 16.01 28.70 56.64 318 12.70 152.40 D6 

U111 
7.00 3.25 3.13 .25 6.500 .38 2.500 .156 .88 .43 .63 1.00 2.63 .125 .50 6.00 2.23 1100.0 A8 

177.80 82.55 79.50 6.35 165.10 9.65 63.50 3.97 22.35 10.92 16.01 25.40 66.60 3.18 12.70 152.40 56.64 06 

V37 83 83 75 . 37 42 125 100 1150 095 735 21 106 06 340 AlD. el. 
2108 2108 19.05 9.40 1067 3175 2.54 29.21 241 1867 5.33 269 152 017 

W38 30 27 23 010 042 020 100 05 09 37 036 .50 .0.3 
762 686 584 25 1.07 51 2.54 127 2.29 940 91 

X65 30 27 23 010 042 020 100 05 04 12 300 35 50 .0.3 
7.62 6.66 564 25 1.07 51 2.54 127 1.02 305 7.62 8.89 

Y39 1 25 1.25 75 63 36 1.000 1000 125 125 .46 218 1.688 07 750 .50 80 45 29 50.0 .0.4. A7. 
3175 31 75 19.05 16.01 9.15 25.40 25.40 3.18 3.18 11.69 55.38 4288 176 19.05 12.70 20.32 11.43 737 81. D6 

Z40 7.06 3.13 88 250 1750 5310 6810 312 2875 144 3.53 44 415 89 600.0 .0.10. 
17932 79.50 22.35 635 4445 134.67 17297 792 73.03 366 89.66 11.18 1054 2261 011 

AA46 830 .580 265 13 415 340 025 50 6.4 A2 
21.08 14.73 6.73 330 10.54 8.64 64 12.70 

8848 50 39 225 025 07 100 250 350 06 31 30 Al 
1270 991 572 64 1 79 254 635 889 153 787 

CC51 200 2.00 75 938 13 1750 125 375 100 125 120.0 .0.10. 
50.80 50.80 19.05 23.63 3.30 44.45 3.18 953 2540 3175 011 

0052 200 200 75 900 156 1688 125 392 100 50 100 1.25 225.0 .0.10. 
5080 5060 1905 2266 396 4268 318 9.96 2540 1270 2540 31 75 011 

EE54 3.50 213 68 250 1750 3.250 250 1 613 125 44 415 89 250.00 .0.10. 
8890 5410 2235 635 44.45 6255 635 4605 3.18 1118 10.54 22.61 011 

FF55 140 58 73 259 - 40.0 .0.9. 012 
3556 1473 1854 6579 -

FF56 98 43 47 170 - 180 A9. 013 
2489 1092 1194 4318 -

FF57 1 54 72 81 305 82 90.0 A9. 014 
39.12 1829 2058 77 47 2083 

FF58 140 58 61 2.59 64 45.0 A9. 015 
3556 1473 1550 6579 1626 

FF99 127 72 47 198 420 A9.013 
3226 1829 1194 5029 

tolerance x ± .1 xx± .03 xxx± .015 oz. grams x.0353 

*NOTES: 
A MATERIAL AND FINISH 

A 1 Header matenal C RS. Pin material: tt52 anoy FinIsh: eleclro tin, hoI 011 
flowed_ Cover materlal:- cupro-nlckel 

A2 Case material: C R.S. Pin material: tt52 alloy Cover material: stainless steel 
FiniSh. gold flash per MIL-G-45204 

A3 Case material: epoxy. Pin material, Iron-nickel alloy. Finish: bright tin-plate 
A4 Case matenal: aluminum alloy Finish: Iridite per MIL-C-5541. 

A5 Case malenal. C.RS. Finish: baked grey enamel over hoI-tin dip 
A 7" Case material: aluminum alloy. Finish: case black enamel. Heat Sink: black 
anodize 
A8 Case material: aluminum alloy. Finish; cas€,iridile. Heat Sink. black anodize. 

A9 Case malerral; .brass. Finish, nickel plate 

A 10. Case matenal: aluminum alloy. Finish, baked grey enamel 

B MOUNTING 
B 1 Mounting bracket available on request Add suffix B to part number 

C. MARKING 
C1. For port markings 1. 2, and 3 see specification data sheet 

C2. Consecutive mar~ing, n = no. of way po~er-splitter 

D. CONNECTORS 
06. Connectors: Female SMA only. Male SMA available on request. consult factory 

09. Connectors: BNC standard, TNC or Female SMA on request. consult factory. 

OIl. Connectors: Please specify: Type N or SMA. 

012. Connectors: Male BNC. Female BNC standard. Other combinations with SMA 
available on request. consult factory, 

013. Connectors: Male SMA, Female SMA only, 

014. Connectors: Male N. Female N standard, Combinations with BNC. SMA. TNC 
available on request, consult factory 

015. Connectors: Male TNC. Female TNC only. 

016. Connectors: p1ease specify, unless otherwise noted SMA IS standard for model 
ZHL-2-12 for all other models BNC is standard, INC, N. or SMA available on request, 

consult factory 
017. Connectors: Female SMA only. 

t:JMini-Circuits P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332c4661 TELEX 6852844 or 620156 
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13 

case style outline dimensions (ffi~) 
case 

B C D E F G H J K L M N P Q R S T 
wI. NOTES' 

no. A grams. 

GG60 231 120 60 125 2062 30 53 63 75.0 AlD. 
.5868 3048 1524 318 5238 7.62 13.46 16.00 010 

HH68 931 160 3.57 AM 25 88 36 160 34 69 54 66 8.34 33 06 1090.0 AS. OlD 
23647 4064 90.68 224.54 6.35 2235 914 4.06 8.37 17.53 13.72 16.76211.84 838 1.52 

JJn 150 1 13 97 50 155 2345 14 850 2.50 10 44 75 63 .37 54 43 150 73 50.0 A6. All. 
38 10 2870 2464 12.70 3.94 5957 3.55 21.60 63.50 254 11.17 19.05 16.00 9.39 13.71 1092 3.81 18.54 017 

KKSl 30 27 23 OlD 042 020 100 05 05 035 036 26 575 50 A3 
762 686 584 25 1.07 51 2.54 1.27 1.27 .. 88 91 6.60 1460 
-_._-" 

LL85 143 58 75 21.5 A9.018 
3632 14.73 19 05 

LLs6 1 19 58 51 14.0 A9.019 
30 23 1473 1295 

LLs7 143 82 68 48.5 A9.020 
3632 2083 1727 

LL88 3~ ~3 61 75 24.0 A9.021 
1549 1905 

MM91 225 1 38 1 21 50 150 3 100 138 1238 3.25 10 80 42 1.60 60 1.20 50 80 150 800 A6. All. 
57.15 3505 3073 1270 381 78.74 3.51 3145 82.55 2.54 20.32 1067 4064 15.24 30.48 1270 20.32 3.81 017 

NN92 3.66 325 2 13 25 3.16 38 2.50 156 72 64 74 1 78 2.30 125 50 2.66 4400 A7. A8. 
9296 8255 54 10 6.35 80.26 9.65 63.50 396 18.29 16.26 1880 4521 5842 318 12.70 6756 D6 

PP94 360 250 25 016 020 04 200 1 5 A12. C3 
9 14 635 635 41 51 102 508 

----

0095 500 250 25 016 020 04 300 150 150 075 35 A12. C3 
1270 6.35 635 41 51 102 762 381 J 81 1 ~ 1 

0096 600 250 25· 016 020 04 400 200 200 100 4 a A12. C3 
1524 635 6 J" 41 51 1 02 1O.1b " U8 "U8 2 ~4 

RR93 406 160 2.125 356 25 88 36 160 4 69 58 66 313 8 06 33 3500 A5. AtO 
10313 4064 53.98 9043 635 2235 915 407 10 16 17 53 1413 1677 7950 2032 153 8.38 09 

8898 125 15 75 63 39 150 1000 - 125 46 2.18 1688 07 750 50 80 45 29 85.0 A8.81 
31 75 3962 1905 16.00 991 38 to 2540 - 318 11 69 5538 4288 1 78 1905 1270 20 32 11 43 737 06 

TTl 00 
250 31~ 20 100 .050 035 .040 070 50 
635 (787 5GB 2.54 127 89 102 178 

UU102 3.50 2.00 50 150 3.350 1.00 125 1.15 .20 55 120.0 AIO. C2 
88.90 50.80 1270 3.81 85.09 25.4 3.18 44.45 5.08 13.97 017 

VV105 085 060 020 006 020 46 015 A14. C4 
2.16 1.52 51 15 .51 11.68 

XX112 
.18 06 .21 .40 .30 0.50 .015 .005 .003 .15 

4.57 1.52 5.33 10.16 7.62 1.27 .38 .13 .08 

tolerance x ± .1 xx±.03 xxx±.015 oz. = grams x.0353 
A. MATERIAL AND FINISH 

A3. Case material, epoxy. Pin material; iron~nickel 
alloy. Finish; bright tin-plate per MIL-T-I0727. 
A5. Case material; C.R.S. Finish; baked grey 
enamel o\'er hot-tin dip. 
A6. Case material; aluminum alloy. Finish; 
baked blue enamel over iridite. 
A7. Case material, aluminum alloy. Finish, case black enamel. 
Heat sink, black anodize. 

AS. Case material; aluminum alloy. Finish; case 
iridite. Heat sink, blaek anodize. 
A9. Case material. brass. Finish; nickel plate. 

AlD. Case material; aluminum alloy 
Finish, baked grey enamel. 
All. Case material; aluminum alloy. Finish, blue anodized. 

A12. Header finish; gold plate per 
MIL-G-45204. Case material; cupro-nickeL 
A13. Case material; plastic. Lead finish, Tin plate. 

C. MARKING 
C2. Consecutive marking n=no. of way power splitter. 
ca. For Pin designations see specification data sheet. 
C4. RF Input lead (I) identified by diagonally cut lead. 
Model dash number identified by color dot on case. 
See Specification Data Sheet. 

D. CONNECTORS 
D6. Connectors. Female SMA only. Male SMA 
available on request, con.sult factory. 
D9. Connectors BNC standard. TNC or 
Female SMA on request, consult factory. 
DlO. Connectors. BNC standard. SMA on 
request, consult factory. 
D17. Connectors. Female SMA only. 
Dl8. Connectors. Male BNC only. 
D19. Connectors. Male SMA only. 
D2O. Connectors. Male Type N only. 
D21. Connectors. Male TNC only. 
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load insensitive 

15 

UNCI:X1 
case A01 

A·17SS 

Frequency Mixers 
LEVEL 7 (+ 7 dBm LO, up to +1 dBm RF) 

case style selection 
outline drawings see table of contents 

UNClX 

CONVERSION GAIN, dB lO-RF ISOlATION, dB lO-IF ISOlATION, dB INPUT DC POWER PRICE $ 
MODEL FREQUENCY TOTAL POWER @ VOLT CURRENT 

NO. MHz Mid Bond RANGE l M U l M U 1dBComp Typ 
lOIRF IF Typ Min Typ Min yp Min Typ Min Typ Min yp Min Typ Min Typ Min Typ mA Eo QIy 

UNClXI 1-50010-500 1 -1.0 0.5 -1.0 60 40 30 25 25 20 50 30 30 20 26 18 1 12 36 19.95 (1-9) 

FEATURES 
• 1 to 500 MHz 
• 2-tone 3rd-order 1 M 

insensitive to IF load 
• conversion gain 
• VSWR 1,2:1 IF/RF parts 

PIN CONNECTIONS 

RF 
LO 

IF 
DC 

GND 
NOT USED 

PIN 8 
PIN 7 
PIN 1 
PIN4 
PINS 3,5,6 
PIN 2 

~ computer-automated performance data 
typical production unit / for data of other models consult factory 

RF LO CONVERSION ISOLATION RETURN LOSS (dB) 
(MHz) (MHz) GAIN (db) 

L-R L-I MHz RF IF LO 

1.000 31.000 90 47.90 44.90 5.000 21.80 21.20 7.40 
2.000 32000 1.51 47.90 44.90 10.000 26.90 22.70 7.50 

10.000 40.000 2.04 45.50 42.50 55.000 37.10 23.90 7.80 
20.000 50.000 2.00 43.00 39.50 105.000 34.00 23.00 8.00 
86.667 116.670 1.91 39.30 36.40 155.000 30.40 22.30 7.90 

153.330 183.330 2.01 34.70 33.30 205.000 27.80 21.50 770 . 
220000 250.000 2.04 31.50 31.20 250.000 24.70 20.80 7.70 
250.000 280.000 2.07 30.30 30.50 255.000 23.60 20.70 770 
286.670 316.670 201 29.10 29.20 305.000 25.60 19.60 7.30 
353.340 383.340 1.93 27.10 27.20 355.000 23.90 19.10 7.30 
420.000 450.000 1.69 25.60 24.80 405.000 22.80 20.10 6.80 
500.000 530.000 1.47 24.40 23.20 455.000 21.20 18.40 6.70 
553.340 583.340 1.36 23.40 21.80 500.000 20.10 18.50 6.50 
620.000 650.000 1.15 22.40 20.00 505.000 20.10 18.30 6.50 
686.670 716.670 1.13 21.90 19.60 555.000 19.10 18.10 6.00 

......, M.-n.- C.-reu .-ts PO. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 

......... FAX (718) 332-4661 TELEX 6852844 or 620156 
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1 to 500 MHz OMini-Circuits 

LEVEL 13 ( + 13 dBm LO, up to 9dBm RF) 

UNCI,X1MH 
caseA01 

MODEL FREQUENCY 
NO. MHz 

LOIRF IF 

UNC~X1Mf 1·500 10·500 

schematic 

LO 

~ 
RF LO 

(MHz) (MHz) 

1.000 31.000 
2.000 32.000 

10.000 40.000 
20.000 50000 
86.667 116.670 

153.330 183.330 
220.000 250.000 
250.000 280.000 
286.670 316.670 
353.;>30 383.330 
420.000 450.000 
520.000 550.000 
553.330 583.330 
620.000 650.000 
686.670 716.670 

EEM 1988 

CONVERSION GAIN, dB LO-RF ISOLATION, dB LO-IF ISOLATION, dB INPUT DC POWER PRICE $ 
TOTAL POWER @ VOLT CURRENT 

Mid Band RANGE L M U L M U 1dBComp Typ 
Typ Min Typ Min Typ Min Typ Min Typ Min Typ Min Typ Min Typ Min Typ Eo Eo Qty 

2.5 0.5 2.0 0 60 40 35 

+12VDC 

CONVERSION 
GAIN 

2.28 
2.66 
3.02 
3.03 
2.86 
2.87 
2.71 
2.77 
266 
2.49 
2.27 
2.06 
1.95 
1.79 
1.58 

25 30 20 50 30 25 18 18 14 7 12 60 23.95 (1-9) 

NOTES: 
1. For quality control procedures, environmental 

specifications, see Table of Contents. 
2. Absolute Maximum Ratings, see Table of Contents. 
3. Prices and specifications subject to change without 

notice. 

ISOLATION RETURN LOSS (dB) 
(db) 

L-R 1:1 MHz RF IF LO 

63.40 38.30 1.000 13.10 15.30 
63.40 38.30 3.000 9.00 
49.50 32.80 5.000 22.40 20.00 8.80 
43.10 30.10 7.000 8.90 
39.30 ?870 10.000 25.70 20.90 8.90 
33.90 27.80 60.000 30.20 23.80 
30.20 27.90 100.000 9.30 
28.60 27.60 110000 29.30 23.90 9.40 
27.40 26.70 160.000 29.00 24.00 
25.10 24.30 200.000 9.40 
23.30 22.00 210.000 28.70 23.80 9.40 
21.10 19.40 250.000 9.20 
20.40 18.30 260.000 28.90 24.40 
19.50 16.40 300.000 9.30 
18.80 15.50 310.000 29.80 23.90 

360.000 29.80 24.00 
400.000 8.90 
410.000 30.70 23.60 8.80 
460.000 29.70 24.00 
500.000 8.80 
510.000 36.30 22.70 8.70 
560.000 22.80 22.70 
610.000 22.70 20.90 8.60 

In Stock .. .lmmedicte Delivery 16 

For manufacturers' sales offices, see yellow pages A·1789 



3450 MICROWAVE COMPONENTS 3450 

most widely-used, 

Frequency Mixers 
LEVEL 7 (+7dBm La up to +1dBm RF) 

case style selection 
outline drawings see pages 4-9 

FREQUENCY CONVERSION LOSS 
MHz dB 

LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 

LO/RF IF Mid-Band Total 
MODel m Range L M U L M U 

NO. fl,fu Typ Max. Typ. Max. TVp· Min. Typ. Min. Typ. Min. Typ. Min. Typ, Min. Typ. Min. Ea. Qty. 

GRA GRA-1 5·500 DC-500 55 70 6.5 8.5 50 45 45 30 35 25 45 35 40 25 30 20 12.95 (6-49) 
case 009 GRA-3 025·200 DC-200 5.5 75 65 85 60 50 45 35 35 25 45 35 40 30 30 20 15.95 (6-49) 

GRA-6 003·100 DC-l00 55 75 65 85 60 50 45 30 35 25 60 45 40 25 30 20 22.95 (5-24) 
GRA-8 0005·10 DC·l0 6.5 7.5 70 85 60 50 50 40 45 35 60 50 50 40 45 35 2595 (5-24) 

SRA • SRA·1 5500 DC 500 55 70 65 85 50 45 45 30 35 25 45 35 40 25 30 20 11.95 (1·49) 
case A01 

co~e A06 

DSBL 
case A06 

TAK 
case A04 

17 

A·1790 

SRA-1TX 5·500 DC-500 5.5 7.0 6.5 8.5 50 45 45 30 35 25 
SRA-1W 1·750 DC-750 5.5 75 6.5 8.5 50 45 45 30 35 25 
SRA-1-1 1·500 DC-500 5.5 7.5 6.5 8.5 50 45 45 30 35 25 
SRA-2 HOOO 5·500 5.5 7.5 6.5 8.5 45 30 35 20 30 20 

SRA-2CM 5·1000 DC-1000 60 7.0 6.5 85 60 50 35 30 30 25 
SRA-3 025·200 DC-200 5.5 7.5 6.5 85 60 50 45 35 35 25 
SRA-4 5·1250 5·500 . 55 7.5 6.5 8.5 50 40 40 20 30 20 
SRA-S 5·1500 10·600 7.0 80 7.5 8.5 50 45 35 30 30 20 
SRA-6 003·100 DC-l00 5.5 7.5 6.5 85 60 50 45 30 35 25 
SRA·8 0005·10 DC-10 6.5 7.5 7.0 85 60 50 50 40 45 35 

SRA·11 5·2000 10-600 7.0 85 7.5 90 50 45 35 25 30 20 
SRA,12 800·1250 50-90 6.0 75 32 25 35 25 35 25 
SRA,2000 ~100.2000 DC-600 6.0 95 70 95 - - 37 20 - -

SRA2400,,£ 7SO-2400 DC-4oo - - 6.7 9.0 30 20 30 20 30 20 
SRA·3500 ,,'-~ 500-3500 DC-l000 - - 7.5 9.5 30 17 30 17 30 17 

58L·l 1-500 DC-SOO 5.5 70 65 80 60 45 45 35 40 25 
58L·1X 10·1000 5-S00 6.0 7.5 7.0 8.0 SO 40 40 30 30 20 
58L,lZ 10-1000 DC-SOO 6.5 7.5 70 90 SO 40 35 25 25 20 
58L-1-1 01-400 DC-400 5.5 7.0 60 80 SO 45 45 30 35 25 
58L,3 025-200 DC-200 5.5 75 60 8.5 55 50 45 30 35 25 
S8L-ll \'It~ 5-2000 10-600 7.0 8.5 7,5 9.0 SO 45 35 25 30 20 
TAK-S 01·250 DC-250 5.5 70 6.5 8.5 60 50 50 35 40 35 
TAK-SR 05·200 DC 200 5.5 6.5 65 80 55 50 45 35 45 35 
TAK-6 5·600 DC·600 55 75 6.5 85 60 50 50 30 40 25 
TAK-6f1 5·600 DC·600 6.0 70 6.5 8.0 55 50 45 40 35 30 
TAK-7 2·1000 5·500 5.5 75 6.5 8.5 45 30 35 20 30 20 

l= low range (tto 10 fL) M=mid range (10fL to fu/2) 
m=mid band (2fLto fu/2) 

• SRA-S case style is A06. 
• HTRB tested, 3 year guarantee 
o NON-I-£RM:TIC 
1 For quality control procedures, enVIronmental specifications, 

and HI-ReI. MIL and TX descrrptlon see Table of Contents. 
Absolute MaXimum Ratings, 
RF power SO mW, peak IF current 40 mA, see Table of Contents. 

3 PAM-42 protected under patent 4,430,7S8 
4 Prrces and specifications subject to change without notice 

pin connections 
,ae case style outline drawing 

Series GRA SRA 

all -1 -2 -6 -1W -S 

models -1TX -4 -8 -2CM -11 

models -1-1 
-12 
-2000 

-~ -24oot 
-35OOt 

LO 1 8 8 8 8 8 
RF 6 1 3,4 1 1 1 

IF 4 3,4· 1 3,4· 3,4· 3 

GND 2.3,S 2.S,6.7 2.S,6.7 2.S.6,7 2,S,6,7 2.S.6.7 

CASEGND - 2 2.S.6.7 - 2.S.6.7 2.S.6.7 
• pIns must be connected together externally t (LO ~ 1. Rf ~ 8) 

L 

J 
SBL 

-1 -1X 
-1-1 

-3 

8 8 
1 3,4 
3,4· 1 

2.S.6.7 2.S.6.7 

- 2.S.6.7 

45 35 40 25 30 20 49.95 (1·49) 
45 30 40 25 30 20 14.95 (5·24) 
45 30 40 25 30 20 1395 (5-24) 
45 30 30 20 .30 20 14.95 (5-24) 

50 45 30 25 25 20 14.95 (1-49) 
45 35 40 30 30 20 14.95 (5·24) 
50 40 40 20 30 20 16.95 (5-24) 
45 40 30 25 25 15 21.95 (5-24) 
60 45 40 25 30 20 21.95' (5·24) 
60 50 50 40 45 35 2695 (5·24) 

45 40 30 20 25 15 26.95 (5-24) 
30 20 30 20 30 20 2495 (5-24) 
- - - - 30 20 31.95 (1-24) 
30 8 30 8 30 8 19.95 (1-24) 
20 8 20 8 20 8 34.95 (1-24) 

45 35 40 25 30 20 4.SO (10-49) 
SO 45 40 35 35 25 5.95 (10-49) 
40 25 25 18 19 15 6.95 (10-49) 
45 30 40 25 30 20 6.SO (10-49) 
45 35 40 30 30 20 7.SO (10-49) 
45 40 30 20 25 15 16.95 (5-49) 

55 45 45 30 35 25 18.95 (1-4) 
50 45 40 30 40 30 15.95 (5-24) 
55 45 45 30 30 20 18.95 (1-4) 
45 40 40 25 30 25 15.95 (5·24) 
45 30 35 20 30 20 20.95 (1-4) 

U = upper range (fu/2 to fu) 

schematic 
R 

~ 
TAK 

-1Z -11 -S -7 ~SR -6R 
-6 

1 8 8 8 8 1 
8 1 1 3,4 1 8 
3 3 3,4· 1 3.4· S.6· 

2,S.6.7 2.S.6.7 2.S.6.7 2.S.6.7 2.3.4.7 
2.S.6.7 2 2.S.6.7 - 3.4.7 

OMini-Circuits P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

500 Hz to 4.2 GHz OMini-Circuits 

SAM TSM TFM 

FREQUENCY 
MHz 

LO/RF IF 
MODEL 

NO- fl-fu 
SAM-1 1-600 DC-6OO 
SAM-2 1-1000 DC-1ooo 

SAM 
caseA03 

SAM-3 0.1-500 DC-SOO 
SAM-. 5-12SO 0.5-1000 
SAM-S 5-1500 0.5-1000 

TSM-1 1-600 DC·6OO 
TSM·2 1-1000 DC· 1000 

TSM 
case Al1 

TSM-3 0.1-500 DC·500 
TSM-S 5-1500 DC-looo 

TFM TFM-2 1-1000 DC-1000 

case 802 t TFM·2P 1·1000 DC·lOoo 

case B13 

*ASK 
case W38 

lMX 
case BB48 

PAM 
caseAA46 

tRMS 
case TT-100 

TfM-3 0.04-400 DC-4oo 
TFM-. 5-12SO DC-1250 
TFM-5 5-1500 DC-looo 

TFM-11 1-2000 5-600 
TFM-12 ~ 800-1250 50-90 
TFM-2400~ 750-2400 DC-400 

ASK-1 ~ 1-600 DC-600 
ASK-2 ~ Hooo DC-looo 

LMX·3 0.04-400 DC-4OO 
LMX-113 5-1000 DC-lOOO 
LMX-12. 0.5-500 OC-500 
LMX-1.9 10-1500 DC-I500 

1'AM-.2 2.0-4.2GHz DC-1.3GHz 

RM5-1 05-500 DC-5OO 
RM5-2 5-1000 DC-looo 
RM5-1R ~ 0.5-500 DC-5OO 
RMS-5 ~ 5-1500 DC-looo 

CONVERSION LOSS 
dB 

Mid-Band Total 
m Range 

Typ. Max. Typ Max. 

5.5 7.0 6.5 8.5 
6.0 7.5 7.0 9.5 
5.5 7.0 6.5 8.5 
6.5 8.5 6.5 8.5 
6.5 7.5 6.5 8.5 

6.0 7.5 6.5 8.5 
6.0 75 70 10.0 
5.3 7.5 6.5 8.5 
6.5 8.5 8.0 9.5 

6.0 7.5 70 8.5 
60 75 70 8.5 
5.3 7.0 6.0 6.0 
6.0 7.5 7.5 6.5 
6.5 8.5 8.0 9.5 

7.0 8.5 7.5 9.0 
- - 6.0 7.5 
- - 6.7 9.0 

5.5 7.0 6.0 8.5 
7.0 8.0 8.0 9.8 

5.3 70 6.0 80 
6.5 7.0 7.0 8.0 
5.5 6/5 6.0 7.0 
6.0 7.0 6.0 10.0 

- - 7.0 8.5 

5.5 7.0 6.2 8.5 
6.5 8.0 7.0 9.5 
5.5 70 6.2 85 
6.5 7.5 7.5 9.5 

LMX PAM RMS 

LO-RF ISOLATION. dB LO-IF ISOLATION. dB PRICE. $ 

L M U L M U 
Typ. Min Typ. Min Typ. Min Typ Min Typ Min Typ. Min Eo. QIy. 

55 45 45 30 35 20 50 40 40 25 30 20 15.95 (1-24) 
55 45 40 25 35 20 50 40 40 25 30 25 17.95 (1-24) 
60 SO SO 35 35 30 50 40 45 30 30 20 17.95 (1-24) 
55 40 35 25 30 20 SO 40 35 25 30 20 19.95 (1-24) 
55 40 35 25 30 20 50 40 35 25 30 20 24.95 (1-24) 

60 45 45 35 35 25 55 45 40 30 35 25 17.95 (5-24) 
55 45 40 20 35 18 SO 40 40 20 25 18 18.95 (1-24) 
60 50 50 35 35 25 55 45 45 30 35 25 19.95 (5-24 
60 45 35 25 30 25 60 45 35 25 25 16 23.95 (1-24) 

50 45 40 25 30 25 45 40 35 25 25 20 11.95 (1-49) 
SO 45 40 25 30 25 45 40 35 25 25 20 11.95 (1-49) 
60 50 50 35 35 25 55 40 45 30 35 25 19.95 (5-49) 
50 45 40 30 30 25 45 40 35 25 25 20 21.95 (5-49) 
60 45 35 25 30 25 60 40 35 15 25 14 23.95 (5-49) 

50 45 35 25 25 10 45 40 27 20 25 20 39.95 (1-24) 
35 25 35 25 35 25 30 20 30 20 30 20 39.95 (1-24) 
30 20 30 20 30 20 30 10 30 10 30 10 24.95 (1-24) 

50 30 35 25 30 20 45 35 30 20 25 15 595 (10-49) 
60 40 35 18 26 16 50 30 25 17 15 10 6.95 (10-49) 

60 50 50 35 35 25 45 40 35 25 25 20 21.95 (1-24) 
50 40 40 25 35 25 45 35 35 30 30 20 14.95 (6-24) 
50 40 45 25 45 22 45 40 40 30 30 20 22.95 (6-24) 
55 40 45 35 30 20 50 40 40 25 20 12 24.95 (6-24) 

- - 25 (typ) 17 (min) - - - - 18 (typ) 10 (min) - - 26.95 (1-24) 

55 50 33 25 27 20 55 45 30 23 24 19 6.95 (10-49) 
60 40 40 20 25 18 55 30 30 20 20 12 795 (10-49) 

55 50 33 25 27 20 55 45 30 23 24 19 1195 (10-49 
60 40 40 20 30 18 55 30 30 18 15 8 11.95 (10-49 

L=low range (tto 10 fd M=mid range (10fL to fu/2) 

m= mid band (2fLto fu/2) 

U = upper range (fu/2 to fu) 

-1 

• Surface mounting available. see case KK81 
Plug-in mounting available. see case X65 

t Phase Detection. Polarity Positive 

Ohermeticaly sealed diodes 

SAM TSM 
-4 -2 

TFM 
ali 

ASK 
all 

-3 -5 

all _ 

models models models 
(6) 

8 8 8 8 4 1 

1 3,4 1 1 1 4 

3.4' 1 3.4' 3.4' 2 5 

2,5,6.7 2,5,6.7 2,5.6.7 2,5,6.7 3 2,3,6 

2 2.5,6.7 2,5,6.7 2 3 -

6 TSM-5, CASE GROUND 2.7 
_ TFM-2400, lFM-5 LO~ 1; RF~4 

LMX PAM RMS 
all all all 

models models models 

B 3 1 
5 1 4 
4 4 5 
2,3,6.7 2 2.3.6 

2,3,6.7 2 -

MIL-M-28837 j1A. NSN GUIDE 
MCLNO, 
GRA-l 
GRA-l H-REL 
GRA-3 
GRA-8 
SAM-I 
SAM-1TX 
SAM-2 
SAM"3 
SAM-5 
SBL-l 
SBL-IX 
SRA-l 
SRA-l H-REL 
SRA-l-1 
SRA-1-TX 
SRA-l-1-TX 
SRA-l1-TX 
SRA-1W 
SRA-1W H-REL 
SRA-3 
SRA-4 
SRA-6 
SRA-8 
SRA-8 H-REL 
TAK-5R 
T AK -5R H-REL 
TAK-6R 
TAK -6R H-REL 
JFM-2-408 
lFM-2 
JFM-3 
JFM-12 
TSM-1 

NSN 

5895-01-169-1815 
5895-01-217-5627 
5895-01-117 -2926 
5840-01-196-4765 
5985-01-165-6621 
5895-{)1-062-9973 
5895-01-036-9507 
9058-00-256-6818 
5895-01-179-8084 
6625-00-008-8272 

5962-01-113-5431 
5895-01-163-9247 
5895-01-151-6753 
5895-01-163-9248 

5895-01-021-5914 
5826-01-155-6545 
5895-01-124-{)117 
5985-01-081-0977 

5821-01-076-2497 
5821-01-135-1852 
5840-01-112-0031 
5821-01-179-5686 
5895-01-121-7958 

• uits ae not Q=>L -isted 

MLM28837/1A' 
07 N 
07 S 

03 N 
03 S 

03 S 

09N 
09S 

12 N 
12 S 
01 N 
01 S 
02 N 
02 S 

In Stock .. .lmmediate Delivery 
18 
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3450 MICROWAVE COMPONENTS 3450 

widest-variety of connector types 

ZP 
case GG60 

ZLW 
case M21 

ZAD 
case M22 

ZMA 
case M23 

19 

A·1792 

Frequency Mixers 
LEVEL 7 (+7 dBm LO, up to +1 dBm RF) 

case style selection 
outline drawings see pages 4-9 

FREQUENCY CONVERSION LOSS 
MHz dB 

LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 

LO/RF IF Mid-Band Total 
MODEL m Range L M U L M U 

NO. fL -fu Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Ea. Qly. 

ZP10514 .2-500 DC-500 5.5 7.0 6.5 8.5 55 45 50 35 35 30 50 40 36 30 30 20 51.95 (1-49) 

ZLW-1 5-500 DC-500 5.5 7.0 6.5 8.5 50 45 45 30 35 25 45 35 40 25 30 20 39.95 (4-24) 
ZLW-1W 1-750 DC-750 5.5 7.5 6.5 8.5 50 45 45 30 35 25 45 30 40 25 30 20 44.95 (4-24) 
ZLW-1-1 1-500 DC-500 5.5 7.5 6.5 8.5 50 45 45 30 35 25 45 30 40 25 30 20 41.95 (4-24) 
ZLW-2 1-1000 DC-1 000 6.0 75 7.0 95 55 45 40 25 35 20 50 40 40 25 30 20 44.95 (4-24) 
ZLW-3 025-200 DC-200 5.5 7.5 6.5 85 60 50 45 35 35 25 45 35 40 30 30 20 41.95 (4-24) 

ZLW-5 5-1500 10-600 6.5 7.5 65 85 55 40 35 25 30 20 50 40 35 25 30 20 51.95 (4-24) 
ZLW-6 003-100 DC-l00 5.5 75 65 85 60 50 45 30 35 25 60 45 40 25 30 20 49.95 (4-24) 
ZLW-8 0005-10 DC-l0 6.5 7.5 7.0 8.5 60 50 50 40 45 35 60 50 50 40 45 35 54.95 (4-24) 
ZLW-11 5-2000 10-600 7.0 8.5 75 90 50 45 35 25 30 20 45 40 30 20 25 15 61.95 (4-24) 
ZLW-12 800-1250 50-90 ~ ~ 6.0 7.5 35 25 35 25 35 25 30 20 30 20 30 20 61.95 (4-24) 

ZAD-1 5-500 DC-500 5.5 70 65 85 50 45 45 30 35 25 45 35 40 25 30 20 29.95 (4-24) 
ZAD-1W 1-750 DC-750 5.5 75 6.5 8.5 50 45 45 30 35 25 45 30 40 25 30 20 34.95 (4-24) 
ZAD-1-1 1-500 DC-500 5.5 75 6.5 85 50 45 45 30 35 25 45 30 40 25 30 20 31.95 (4-24) 
ZAD-2 1-1000 5-500 55 75 6.5 85 45 30 35 20 30 20 45 30 35 20 30 20 39.95 (4-24) 
ZAD-3 .025-200 DC-200 55 7.5 65 8.5 60 50 45 35 35 25 45 35 40 30 30 20 31.95 (4-24) 

ZAD-4 5-1250 5-500 5.5 7.5 6.5 8.5 50 40 40 20 30 20 50 40 40 20 30 20 41.95 (4-24) 
ZAD-6 003-100 DC-l00 5.5 7.5 6.5 8.5 60 50 45 30 35 25 60 45 40 25 30 20 39.95 (4-24) 
ZAD-8 0005-10 DC-l0 6.5 7.5 7.0 8.5 60 50 50 40 45 35 60 50 50 40 45 35 44.95 (4-24) 
ZAD-11 5-2000 10-600 7.0 8.5 7.5 9.0 50 45 35 25 30 20 45 40 30 20 25 15 51.95 (4-24) 
ZAD-12 800-1250 50-90 6.0 7.5 6.0 7.5 35 25 35 25 35 25 30 20 30 20 30 20 51.95 (4-24) 

l= low range (fLto 10 fd M=mid range (10fL to fu/2) 

m = mid band (2fL to fu/2) 
U = upper range (fuJ2 to fu) 

single-balanced (1 to 3 GHz) 
LO/RF IF Mid-Band Total 

MODEL m* Range L* M* 
NO. fL-fu Typ. Max. Typ. Max. Typ. Min. Typ. Min. 

ZMA-2" 1-25GHz DC-150 7.0 8.5 8.0 9.0 25 20 22 17 
ZMA-3" 1.4·3.0GHz DC-500 6.5 8.0 7.0 9.0 25 20 28 18 

*m = 500MHz *L = I 1 to (Il + 500) *M = (fl + 500) to (Iu - 500) 

NOTES 
For quality control procedures. environmental specifications. 
and Hi-Rei. MIL and TX description see Tobie of Contents. 

2 Absolute.Maximum Ratings; RF Power 50 mW. peak IF current 
40mA 

3 For connector types and case mounting options. see case 
style Outline drawing. see Table of Contents. 

4 Prices and specifications subject to change without notice 

/:>, Available only with SMA connectors 

u* L* M* u* 
Typ. Min. Typ. Min. Typ. Min. Typ. Min. Ea. 

20 15 50 35 40 30 35 25 63.95 
23 15 50 35 50 30 50 30 67.95 

*u = fu to (Iu - 500) 

OMini-Circuits P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 93474500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

Qty. 

(1-9) 
(1-9) 

For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

500 Hz to 4.2 GHz r;;:;:IMini-Circuits 

FREQUENCY CONVERSION lOSS 
MHz dB 

lO-RF ISOLATION. dB lO-IF ISOLATION. dB PRICE. $ 

lO/RF IF Mid-Band Tolal 
MODEl m Range l M U L M U 

NO. 'l-fu Typ. Max. Typ. Max Typ. Min. Typ. Min Typ. Min. Typ. Min Typ. Min. Typ. Min. Ea. Qly. 

ZEM ZEM-2B 10·1000 DC·1000 6.0 7.0 6.5 8.5 55 50 30 25 25 20 55 45 30 20 25 20 49 '15 (4·24) 
ZEM-4300 300-4300 DC-1Ooo - - 7.5 9.5 40 20 - - 30 17 15 8 - - 15 8 71.95 (1·24) 

NEW 
case V37 

ZFM ZFM-1W 10·750 DC·750 6.0 7.0 62 8.0 50 45 45 30 35 25 45 40 40 25 27 20 4195 (4·24) 
case K18 ZFM-2 HOOO DC·1QOO 6.0 7.5 7.0 8.5 50 45 40 25 30 25 45 40 35 25 25 20 4395 (1·24) 

ZFM-3 04·400 DC·400 5.3 7.0 6.0 8.0 60 50 50 35 35 25 55 40 45 30 35 25 5195 (1·24) 
ZFM-4 5·1250 OC-1250 6.0 7.5 7.5 8.5 50 45 40 30 30 25 45 40 35 25 25 20 51.95 (1·24) 
ZFM-11 1·2000 5·600 7.0 8.5 7.5 9.0 50 45 35 25 25 20 45 40 27 20 25 20 8195 (1·24) 

ZFM-12 800-1250 50·90 - - 6.0 7.5 35 25 35 25 35 25 30 20 30 20 30 20 7195 (1·24) 
ZFM-2000 100·2000 DC600 6.0 9.5 7.0 9.5 - - 37 20 - - - - - - 30 20 61.95 (124) 
ZFM-4212 2000·4200 DC·1300 - - 70 8.5 - .- 25 17 - .- - - 18 10 .- .. 39.95 (1·9) 

ZAM ZAM-42 1500·4200 DC-500 .- - 70 85 25 14 25 14 25 14 18 10 18 10 18 10 39.95 (1·24) 
case F14 

l= low range (fLtO 10 fd M = mid range (10fL to fu/2) 

m=mid band (2fLto fu/2) 

U = upper range (fu/2 to fu) 

schematic Mll-M-28837/1A. NSN GUIDE 
MeL NO. NSN 
ZAD-1B 5B95-00-280-7750 

l ZAD-4B 5895-01-127-0376 

J 
ZAD-6B 5865-21-200-6364 
ZEM-2B 5840-01-235-7834 
ZFM-2 4935-01-230-3782 
ZFM-3 (SMA) 5985-01-214-7362 
ZFM-12-1 5825-01-127-3377 
ZLW-1W 5840-00-607-7010 
ZLW-2B 6920-01-037-1974 
ZLW-5-1 4920-01-017-2753 
ZMA-3 5865-01-064-0212 

coaxial connections 
see case style outline drawing 

Series ZP ZlW ZAD (ex-2. -4) ZAD -2. -4 ZMA ZEM ZFM ZAM 

all OJ all all all all all all 
models models mo els models models models models models models 

L L 1 1 1 1 1 1 2 
R R 3 3 2 2 2 2 1 
I X 2 2 3 3 3 3 3 

In Stock .. .Immediate Delivery 
20 
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broadband, high dynamic range 

TFM 
case 813 

LMX 
case 8848 

SRA 
case A01 

ZFM 
case K18 

Frequency Mixers 
LEVEL 10 (+10dBm LO, upto +5dBm RF) 
50 KHz to 3 GHz 

case style selection 
outline drawngs see pages 4-9 

TFM lMX SRA 

FREQUENCY Co.NVERSlo.N lo.SS lo.-RF ISo.LATlo.N. dB lo.-IF ISo.LATlo.N. dB PRICE. $ 
MHz dB 

LOIRF IF Mid-8and Total 
Mo.DEl m Range L M U l M U 

NO. fl-fu lyp. Mox. lyp. Mox. Typ. Min. lyp. Min. lyp. Min lyp. Min. lyp. Min. lyp. Min. Eo. Qty. 

TFM-15 10-3000 10-800 63 80 65 8.5 35 25 35 25 35 25 30 20 30 20 30 20 49.95 (1-9) 
TFM-150* 10-2000 DC-tOOO 60 80 65 80 32 25 35 25 35 25 33 20 30 20 30 20 39.95 (1-9) 

lMX-123 to-3000 10-3000 7.5 80 75 8.5 35 25 35 20 30 15 35 25 30 25 30 20 59.95 (6-24) 
lMX-148 to-1500 DC-1500 6.0 7.0 6.0 10 45 40 35 30 25 20 40 35 35 25 20 12 2495 (6-24) 

SRA-2CR 10-1000 5-500 6.0 7.5 70 80 50 40 40 30 30 20 40 25 30 18 25 15 1695 (1-49) 
SRA-215 05-1500 .05-500 60 7.5 70 9.0 25 20 35 25 30 20 25 20 35 25 25 15 23.95 (5-24) 
SRA-220 05-2000 05-500 60 8.0 70 9.0 25 20 40 30 30 20 25 20 40 30 25 15 26.95 (524) 

ZFM-15 10-3000 10-800 6.3 80 6.5 85 35 25 35 25 35 25 30 20 30 20 30 20 79.95 (1-9) 
ZFM-150 102000 DC-tOOO 6.0 8.0 65 80 32 25 35 25 35 20 33 20 30 20 25 20 59.95 (1-9) 

M = mid range (10fL to fu/2) 

m = mid band (2fLto fu/2) 

U = upper range (fu/2 to fu) 

harmonic attenuation NSN GUDE 
RF Mo.DEl TFM-15 MCl NO._ NSN 

CAL ZFM-150 5895-01-217-6878 

(jj 1 0 0 31 17 42 32 48 47 52 65 59 
D 

a 2 83 38 45 39 48 46 76 69 70 64 71 NOTES: 
u- 87 39 49 37 52 42 57 63 65 65 65 • NON-HERMETIC C!: 

tl 4 89 64 60 58 56 59 60 62 69 74 70 
* Below 10 MHz IF, conversion loss Increases up to 

-c 6dB higher as frequency decreases to DC 
0 5 90 74 69 59 72 55 74 58 71 67 72 E 1. For quality control procedures, environmental 
(} 6 83 83 76 74 67 69 67 72 70 74 78 spec~ications. and !-I-Rei. I\IdL end TX description 
I see Table of Contents. 

83 76 83 81 79 69 71 66 70 69 77 2 Absol.Jte Maximum Ratings. RF power 50 mW /Ievel 10. 

8 84 75 76 81 82 77 77 80 78 78 77 
'200 mW /level 13. peal< IF current 40 mA. see 
Table of Contents, 

9 84 77 76 75 82 80 81 82 80 79 80 3. For connector types and case moU1ting options. 

10 81 76 76 74 75 80 81 81 81 80 81 
see case style outline drawings. see Table of Contents. 

4, Prices and spec~ication5 subject to change 
without notice. 

3 4 5 6 9 10 

Harmonic LO Order 

MadelTFM 
schematic 

LO = + 10 dBm, 969.01 MHz L R 
RF ~ o dBm, 999.1 MHz 

J ~ 
t::JMini-Circuits P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 

FAX (718) 332-4661 TELEX 6852844 or 620156 

3450 

A·1794 For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

r:;.1Mini-Circuits 
LEVEL 13 (+13dBm La upto +9dBm RF) 
25 KHz to 4.2GHz 

• 
TFM-MH SRA-MH 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LOIRF IF Mid-Band Tolal 
MODEL m Range L M U 

NO. tL -fu Typ. Max Typ. Max. Typ. Min Typ. Min. Typ. Min. 

TFM-MH TFM-1MH 2·500 DC·500 6.0 7.5 
case 802 TFM-3MH 1·250 DC·250 5.0 7.0 

Cose 813 
TFM·12MH 05-2000 0.2-600 5.8 8.0 
TFM·42MH 10-4200 10-1000 7.3 8.5 

LMX-MH LMX-12SMH 05·500 DC-500 6.0 70 
case 8848 

.SBL-MH SBL-1MH 1·500 DC·500 5.5 75 
case A06 SBL-12MH 2-1100 DC-5OO 6.5 8.0 

SRA-MH SRA-1MH 5500 DC-500 5.5 70 
case AOI SRA·3MH 025·200 DC-200 5.5 75 

SRA·2010MH 10-2000 DC-600 7.4 8.5 

ROK-MH ROt(.186MH 5-2500 10-1000 6.4 8.5 

case QQ96 NEW 
ZEM-MH ZEM-4300MH I 300-4300 DC-1000 - -

case V37 

L= low range (tto 10 fL) 

pin and coaxial connections 
see case style outline drawing 

7.0 8.5 50 45 40 30 30 
6.0 85 50 45 40 30 28 

7.2 9.5 60 45 35 30 30 
7.5 11 35 25 40 25 35 

7.0 9.0 45 40 45 40 40 

65 85 50 35 45 30 35 
7.0 9.0 50 40 40 30 30 

65 85 50 45 45 30 35 
65 8.5 60 50 45 35 35 
7.8 90 50 45 45 30 40 

7.0 95 33 25 35 25 25 

7.0 8.5 40 20 - - 40 

M= mid range (10fL to fu/2) 

m=mid band (2fLto fu/2) 

20 
23 

25 
25 

30 

25 
20 

25 
25 
30 

20 

20 

ROK-MH ZEM-MH 

LO-IF ISOLATION, dB PRICE, $ 

L M U 
Typ Min. Typ. Min. Typ. Min Eo Qty. 

45 40 35 25 25 20 2195 (5·24) 
45 40 35 25 26 20 2195 (5·24) 

55 40 30 25 25 20 44.95 [1-24) 
35 20 35 25 27 20 59.95 [1-24) 

45 40 40 35 35 25 5495 (6·24) 

45 30 40 25 30 20 9.50 (10·49) 
40 30 25 20 25 15 10.95 [5-49) 

45 35 40 25 30 20 1395 (5·24) 
45 35 40 30 30 20 1595 (5·24) 
45 45 35 30 35 25 34.95 [1-24) 

33 20 31 25 27 20 42.95 [1-24) 

14 7 - - 12 7 81.95 (1-24) 

U = upper range (fu/2 to fu) 

Series TFM LMX SRA ZFM TFM·MH LMX·MH SBL-MH SRA·MH ROK·MH 

Models all all all models all -1MH -42MH 
all all except -3MH ·IMH -IZMH ·IMH -2010MH 

models models -2CR" models ·12MH models ·3MH models 

LO 1 8 8 1 4 1 8 8 1 8 8 5 

RF 4 5 1 2 1 4 5 1 8 1 1 11 

IF 2 4 3 3 2 2 4 3.4' 3 3,4' 3 2 

GND 3 1.2.3.6.7 2.5.6.7 - 3 3 1.2.3.6.7 2,5.6.7 2.5,6.7 2.5.6.7 2.5.6.7 GND} 8. 1.3.4.6 
CASEGND 3 1.2.3.6.7 2.5.6.7 - 3 3 1.2.3.6.7 - 2.5.6.7 2 2.5.6.7 7.9.10.12 
• pins must be connected together externally .. ~ SRA-2CR LO IS pin 1. RF is pin 8 4 open 

In Stock .. .lmmediate Delivery 
22 
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MICROWAVE COMPONENTS 3450 

very high dynamic range 

Frequency Mixers 
LEVEL 17 (+17dBm La up to +10dBm RF) 

case style selection 
outline drawings see pages 4-9 

SRA-H GRA-H 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB LO-IF ISOLATION, dB PRICE, $ 

SRA-H • 
case A01. 

GRA-H 
case D08 

• • 

ZLW-H • 
case M21 • 

• • 

ZAD-H • 
case M22 • 

• • 

MODEL 
NO. 

SRA·1H 
SRA·1WH 
SRA·2H 
SRA·3H 
SRA·11H 
SRA·173H 

GRA-1H 
GRA-3H 
GRA-6H 

ZLW-1H 
ZLW-1WH 
ZLW-2H 
ZLW-3H 
ZLW-11H 

ZAD-1H 
ZAD-1WH 
ZAO-2H 
ZAD-3H 
ZAD-11H 

MHz 

lO/RF IF 

fL-fU 

.5-500 DC-500 
1-750 DC-750 

2-1000 DC-l000 
.05-200 DC-200 
10-3000 10-1000 
5-1200 DC-1200 

.5-500 DC-500 
.05-200 DC-200 
.01-SO. DC-50 

.5-500 DC-500 
1-750 DC-750 

2-1000 DC-l000 
.05-200 DC-200 
10-3000 10-1000 

.5-500 DC-500 
1-750 DC-750 

2-1000 DC-1000 
.05-200 DC-200 
10-3000 10-1000 

dB 

Mid-Band Total 
m Range 

Typ. Max. Typ. Mall 

5.5 7.5 6.5 8.5 
5.5 7.5 6.5 8.5 
6.0 7.5 8.5 10 
5.5 7.0 5.5 7.5 
8.0 10 10 12 
6.0 7.0 7.0 8.5 

5.5 7.5 6.5 8.5 
5.5 7.0 5.5 7.5 
5.5 6.0 55 7.0 

5.5 7.5 6.5 8.5 
5.5 7.5 6.5 8.5 

. 6.0 7.5 8.5 10 
5.5 7.0 5.5 7.5 
8.0 10 10 12 

5.5 7.5 6.5 8.5 
5.5 7.5 6.5 8.5 
6.0 7.5 8.5 10 
5.5 7.0 5.5 7.5 
8.0 10 10 12 

l M U l M U 
Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Eo. QIy. 

55 45 45 30 35 25 45 35 40 30 30 20 17.95 (5-24) 
50 40 45 25 35 25 45 35 40 30 30 20 21.95 (5-24) 
50 40 35 25 35 25 45 30 30 20 25 20 29.95 (5-24) 
50 45 40 30 35 25 45 35 40 30 30 20 19.95 (5-24) 
27 20 25 18 23 16 27 20 25 18 23 16 39.95 (1-24) 
40 35 35 25 35 20 40 35 35 20 30 20 29.95 (1-5) 

55 45 45 30 35 25 45 35 40 30 30 20 18.95 (5-24) 
55 45 45 30 35 25 45 35 40 30 30 20 20.95 (5-24) 
50 45 45 30 35 25 50 40 47 35 32 25 26.95 (5-24) 

55 45 45 30 35 25 45 35 40 30 30 20 45.95 (4-24) 
50 45 45 25 35 25 45 35 40 25 30 20 49.95 (4-24) 
50 40 35 25 35 25 45 35 30 20 25 20 59.95 (4-24) 
55 45 45 30 35 25 45 35 40 30 30 20 47.95 (4-24) 
27 20 25 18 23 16 27 20 25 18 23 16 91.95 (4-24) 

50 45 45 30 35 25 45 35 40 30 30 20 35.95 (4-24) 
50 45 45 25 35 25 45 35 40 25 30 20 39.95 (4-24) 
50 40 35 25 35 25 45 35 30 20 25 20 49.95 (4-24) 
55 45 45 30 35 25 45 35 40 30 30 20 37.95 (4-24) 
27 20 25 18 23 16 27 20 25 18 23 16 81.95 (4-24) 

M=mid range (10fL to fu/2) 

m = mid band (2fLto fu/2) 

U = upper range (fu/2 to fu) 

NOTES: 
• HTRB tested 
1 For quality control procedures. environmental specifications. and Hi-ReI. MIL and TX description 

see Table of Contents. 
2 Absolute Maximum Ratings. RF power 200 mW. peak IF current 40 mA. see Table of Contents. 
3. For connector types and case mounting options. see case style outline drawings. see Table of Contents. 
4 Prices and specifications subject to change without notice. 

MIL-M-28837/1A, NSN GUIDE 
MCLNO. 
GRA·1H 
GRA-1H HI-REL 
GRA-1H 
GRA-1H 
GRA-3H 
GRA-3H H,· Rei 
SRA-1H 

NSN MIL·M·28837/1A· 
06N 
06S 

pin and coaxial connections 

SRA·1 HI-Rei 
SRA·1WH 
SRA·2H 
SRA-3H 
SRA-11H 
SRA-11H· TX 
ZAD-1WH 
ZAD·3H 
ZLW-1H 
ZLW-1H-8 

lON 
10S 

5895·01-171-0974 05N 
05S 

6625·00-594-0223 08N 

5840·00-576-0716 
5895·01·063-1078 
5895-01-117 -4537 
5895-01·192-0173 
5895-01-137 -9278 
5895-01-045-4647 
5895-01-149-0771 
5985-01-080-7637 
5962-045-7500 

08S 

·unlts are not QPL-listed 

see case style outline drawing 

Series SRA 
Models -1H -1WH -11H 

-3H -2H 

LO 8 8 8 
RF 1 1 1 
IF 3,4· 3.4· 3 
GND 2.5.6.7 2.5.6.7 2.5.6.7 
CASE GND 2 2.5.6.7 2.5.6.7 
·pins must be connected together externally 

-173H 
Configuration 

1 2 

3,4· 8 
1 1 

8 3.4· 
2.5.6.7 2.5.6.7 

2.5.6.7 2.5.6.7 

GRA-H ZLW-H 
all all 

models models 

1 1 

6 3 
4 2 

2.3.5 -

- -

t::JMini-Circuits P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

ZAD-H 
all 

models 

1 

3 
2 

-

-

A·1796 For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

very low distortion t;;;:IMini·Circuits 
LEVEL 17S (+17dBm La up to +14dBm RF) 

50 KHz to 1.2GHz 

TFM-H lAK-H ZFM-H ZLW-SH ZAO-SH 

FREQUENCY CONVERSION LOSS LO·RF ISOLATION. dB LO-IF ISOLATION. dB PRICE. $ 
MHz dB 

LO/RF IF Mid-Bond Totol 
MODEL m Ronge L M U L M U 

NO. fl-fu Typ. Max. Typ. Max. Typ Min Typ. Min. Typ. Min. Typ. Min. Typ. Min. Typ. Min. Eo. QIy. 

TFM-H TfM-1H 2-500 DC-500 6.0 7.5 7.0 8.5 50 45 40 30 30 20 45 40 35 25 25 20 23.95 (5-24) 
case 802 TfM-2H 5-1000 DC-1000 6.2 7.0 70 10 50 45 40 30 30 20 45 40 35 25 25 17 31.95 (5-24) 

TfM-3H 1-250 DC-250 50 7.0 60 8.5 50 45 40 30 28 23 45 40 35 25 26 20 23.95 (5-24) 

case 813 TfM-4H 5-1200 DC-1200 6.5 80 70 90 50 40 35 25 30 20 50 40 35 20 30 20 33.95 (5-24) 

TAK-H TAK-1H 2-500 DC-500 6.0 7.5 70 8.5 50 40 40 30 30 25 45 35 35 25 25 20 19.95 (5-24) 
case A05 TAK-1WH 5-750 DC-750 6.2 7.5 7.0 9.0 50 40 40 30 30 25 45 35 35 25 30 20 23.95 (5-24) 

TAK-3H .05-300 DC-300 5.0 7.0 6.0 85 55 45 40 30 30 25 50 40 35 25 25 20 2195 (5-24) 

ZFM-H IfM-1H 2500 DC-500 60 75 70 85 50 45 40 30 30 25 45 35 35 25 25 20 5395 (1-24) 
case K18 IfM-2H 5-1000 DC-1000 62 70 70 10 50 40 40 30 30 20 45 40 35 25 25 17 61.95 (1-24) 

IfM-3H 05-300 DC-300 50 70 6.0 85 55 45 40 30 30 25 50 40 35 25 25 20 5495 (1-24) 
ZfM4H 5-1200 DC-'200 6.5 80 7.0 9.0 50 40 35 25 30 20 50 40 35 20 30 20 63.95 (1-24) 

ZLW- SH ZlW·ISH 2-500 DC-500 60 75 70 8.5 50 40 40 30 30 25 45 35 35 25 25 20 5095 (4-24) 
cose M21 IlW-1WSH 5-750 DC-750 62 75 70 90 50 45 40 30 30 20 45 40 35 25 30 20 5495 (4-24) 

IlW-3SH 05-300 DC 300 50 70 60 85 55 45 40 30 30 25 50 40 35 25 25 20 5295 (4-24) 

lAD-1SH I 2500 DC-500 60 7.5 70 85 50 40 40 30 30 25 45 35 35 25 25 20 4095 (424) 
lAD-1WSH 5-750 DC-ISO 6.2 7.5 70 90 50 45 40 30 30 20 45 40 35 25 30 20 44.95 (424) 
lAD-35H 05300 DC 300 5.0 70 60 85 55 45 40 30 30 25 50 40 35 25 25 20 42.95 (424) 

ZAD-SH 
case M22 

L= low range (fLtO 10 0 M = mid range (10fL to fu/2) 

m= mid band (2fLto fu/2) 

U = upper range (fu/2 to fu) 

Two-Tone 3rd order 1M below IF 
each tone [0 dBm, 200 and 202 mHz). LO [+ 17 dBm. 180 MHz) 
all models 60 dB typ 55 dB min. 
except 55 dB typo 45 dB min. tor TFM-3H, TAK-3H, ZFM-3H, ZLW-3SH, ZAD-3SH 

NOTES 
1 For quality control procedures, enVIronmental specifications, 

and HI-Rei, MIL and TX description see Table of Contents. 
2 Absolute Maximum Ratings. 

RF power 200 mW, peak IF current 40 mA, see Table of Contents. 
3 For connector types and case mounting options, see case 

style outline draWings, Table of Contents 
4 Prices and specifications subject to change Without notice 

pin and coaxial connections 
see case style outline drawing 

SeTies TFM-H TAK-H ZFM-H ZlW-SH ZAD-SH 

Models all -1H -1WH all all all 

schematic 
L 

J 
models -3H models models mbdels MIL·M-28837/1A, NSN GUIDE 

lO 4 8 
RF 1 1 
IF 2 3,4" 
GND 3 2,5,6} 
CASE GND 3 2 

·plns must be connected externally 

EEM 1988 

8 1 
1 2 
3,4" 3 
2,5,6} -
2,5,6} -

1 
3 
2 
-
-

,1 
3 
2 
-
-

MClNO 
TAK-1H 
TAK-1WH 
TFM-1H 

TFM-2H 

In Stock .. .Immediate Delivery 

For manufacturers' sales offices. see yellow pages 

NSN 
5895-01-167 -9721 
5895-01-189-9481 
5895-01-129-0110 
5985-01-235-1274 

Mil M 28837 /1A" 
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3450 MICROWAVE COMPONENTS 3450 

25 

ultra-low distortion 

Frequency Mixers 
LEVEL 23 (+23dBm La upto +15dBm RF) 
10 KHz to 1 GHz 

case style selection 
outlne crawngs see pages 4-9 

RAY 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Band Total 
MODEL m Range l M U 

NO. 'l'fu TVP. Max. TVP. Max. TVp. Min. TVp. Min. TVp. Min. 

RAY· 
case AOI • • 

ZMY· 
case M21 • 

• 
ZAy· 

case M22 • 

• 

IlAY-1 5·500 
IlAY-2 10·1000 
IlAY-3 .07·200 
IlAY-6 0.01·50 
RA Y-11 NEW 100-2500 

ZMY-1 5-500 
ZMY·2 10-1000 
ZMY·3 07-200 

ZAY-1 5-500 
ZAY-2 10-1000 
ZAY-3 07-200 

DC·500 60 
DC·lOOO 7.0 
DC·200 6.0 
DC50 5.5 

DC-5OO 6.5 

DC-500 60 
DC·lOOO 7.0 
DC-200 6.0 

DC-500 6.0 
DC-l000 7.0 
DC-200 6.0 

7.5 7.5 8.5 55 45 40 30 30 25 
8.5 8.5 10 50 35 40 30 35 25 
7.5 6.5 8.0 55 45 40 30 30 25 
7.5 6.5 8.5 60 50 45 30 35 25 
9.0 7.0 9.0 35 25 32 25 32 25 

75 7.5 8.5 55 45 40 30 30 25 
8.5 8.5 10 50 35 40 30 35 25 
7.5 6.5 8.0 55 45 40 30 30 25 

7.5 7.5 8.5 55 45 40 30 30 25 
8.5 8.5 10 50 35 40 30 35 25 
7.5 6.5 8.0 55 45 40 30 30 25 

L= low range (tlto 10 ttl M = mid range (10fL to fu/2) 
m= mid band (2tl to tu/2) 

NOTES: 
• HTRB tested 
1. For quality control procedures. environmental specifications. 

and Hi-Ret MIL and TX description see Table of Cootents. 
2 Absolute Maximum Ratings; RF power 350 mW for level 23. 

235 and 500 mW for level 27. Peak IF current 40 mAo 
3. For connector types and case mounting options. 

see case style outline drawing. see Table of Cootents. 
4. Prices and specifications subject to change without notice. 

pin and coaxial connections 
!ee case style outline drawing 

Series RAY ZMY ZAY 
Models -1 -2 -6 -11 all all 

-3 models models 

LO 8 8 8 1 1 1 
RF 1 1 1 8 3 3 
IF 3,4' 3,4' 3.4' 3 2 2 
GND 2.5.6.7 2.5.6.7 25.6.7 2.5.6,7 - -
CASE GND 2 2.5.6.7 - 2.5.6.7 - -
·pins must be connected externally 

SAY ZFY VAY 
all all all 

models models models 

8 1 8 
1 2 1 
3 3 3 
2.5.6.7 - 2.5.6.7 
2.5.6.7 - 2.5.6.7 

LO-IF ISOLATION, dB PRICE, $ 

l M U 
TVp. Min. TVp. Min. Typ. MIn. Ea. Qty 

55 45 40 30 30 20 34.95 (4-9) 
50 35 35 25 25 20 54.95 (4·9) 
55 45 40 30 30 20 34.95 (4·9) 
60 45 40 25 30 20 41.95 (4-24) 
14 10 20 10 20 10 64.95 (1-24) 
55 45 40 30 30 20 57.95 (1·9) 
50 35 35 25 25 20 77.95 (1-9) 
55 45 40 30 30 20 57.95 (1-9) 

55 45 40 30 30 20 47.95 (1-9) 
50 35 35 25 25 20 67.95 (1-9) 
55 45 40 30 30 20 47.95 (1-9) 

U = upper range (tu/2 to fu) 

schematic 
l R 

J C 

MIL-M-28837/1A, NSN GUIDE 
Mel NO. NSN MIL-M-

28837/1A-
RAY-1 5825-01-105-6188 04N 
RAY-1 Hi-Rei 04S 
RAY-2 5895-01-111-7368 
RAY-3 5895-01-064-5082 
ZMY-2 4935-01-080-7636 
SAY-11 5895-01-199-3893 
VAY-1 5985-01-232-5890 
ZMY-1B 5840-01-213-3888 
'units ore not QPL listed 

t:JMini-Circuits P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

A-17gB For manufacturers' sales offices, see yellow pages EEM 1988 



3450 

SAY 
case ACI 

ZFY 
case K18 

VAY-1 
case AOI 

MICROWAVE COMPONENTS 3450 

t;;;IMini-Circuits 
LEVEL 23S (+23dBm LO, up to +20dBm RF) 
100 KHz to 2.4 GHz 

SAY ZFY 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Bond Total 
MODEL m Range L M U 

NO. fL-fu Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. 

SAY-1 0.1-500 01-500 5.3 6.0 5.3 7.5 40 20 46 35 40 30 
SAY-2 0.1·1000 01·500 5.3 7.5 7.5 9.5 40 20 40 30 30 25 
SAY-11 10-2400 5-1000 7.0 8.5 8.0 10 28 20 26 20 25 20 

ZFY-1 0.1-500 01-500 5.3 6.0 53 75 40 20 46 35 40 30 
ZFY-2 0.1-1000 01·500 5.3 7.5 7.5 9.5 40 20 40 30 30 25 
ZFY-11 10-2400 5-1000 7.0 85 80 10 28 20 26 20 25 20 

L= low ronge (fLtO 10 fd M= mid range (10fL to fu/2) 

m = mid band (2fL to fu/2) 

LEVEL 27 (+27dBm LO, upto +24dBm RF) 
50 KHz to 500 MHz 

VAY-1 

FREQUENCY CONVERSION LOSS LO-RF ISOLATION, dB 
MHz dB 

LO/RF IF Mid-Bond Total 
MODEL m Range L M U 

NO. fL-fU Typ. Max. Typ. Max. Typ. Min Typ. Min. Typ. Min. 

YAY-1 .05-500 .02-500 6.0 7.5 7.5 8.5 47 40 46 35 35 25 

L= low range (fLtO 10 fd M= mid range (10fL to fu/2) 

m = mid band (2fLtO fu/2) 

LO-IF ISOLATION, dB PRICE, $ 

L M U 
Typ. Min Typ. Min. Typ Min. Ea. Qly. 

37 23 46 35 40 30 5495 (1-9) 
37 23 40 25 25 20 59.95 (1-9) 
28 20 26 20 25 20 64.95 (1-9) 

37 23 46 35 40 30 7495 (1-9) 
37 23 40 25 25 20 7995 (1-9) 
28 20 26 20 25 20 84.95 (1-9) 

U = upper ronge (fu/2 to fu) 

La-IF ISOLATION, dB PRICE, $ 

L M U 
Typ. Min. Typ. Min. Typ. Min. Ea. Qly. 

47 40 46 35 35 25 74.95 (1-9) 

U = upper range (fu/2 to fu) 

In Stock ... Immedate DeUvery 
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3450 MICROWAVE COMPONENTS 

power splililiers 
combiners 
the world's largest s~lection 
2KHz to 4.2GHz from $995 

With over 150 models, from 2-way to 48-way, 07900 and 1807 a variety of pin and connector pack
ages, 50 and 75 ohm, covering 2KHz to 4200MHz, Mini-Circuits offers the world's largest selection of 
off-the-shelf power splitter/combiners. So why compromise your systems design when you can 
select the power splitter/combiner that closely matches 'your specific package and frequency band 
requirements at lowest cost and with immediate delivery. 

And we will handle your 
"special" needs, such as 
wider bandwidth, higher 
isolation, intermixed 
connectors, etc. courteously 
with rapid turnaround time. 

Of course, all units come with 
our one-year guarantee. 

For detailed specs and performance 
data, refer to the MicroWaves Product 
Directory, Gold Book, or EEM. Or 
contact us for our free 64-page 
RF IIF Signal Processing Guide. 

27 

finding new ways '" 
setting higher standards 

Mini-Circuits 
A DIvISion of SCientifiC CompO'1enlS CorporatIOn 

PO Box 350166. Brooklyn. New York 11235-0003 (7181934-4500 
Domestic and International Telexes: 6852844 or 620156 

3450 

A·1800 For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

C1072 REV ORI(; 
28 
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3450 MICROWAVE COMPONENTS 3450 

PowerSplitter/Combiners 
2WAY-O° 
DC to 4.2 GHz 

case style selection 
outline drawings see pages 4-9 

LPS PSC-2 MSC-2 TSC-2 

FREQ. ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PRICE, $ 
RANGE dB Above 3dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U 
NO. Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. Eo. QIy. 

LPS Lps·109 10-500 35 25 30 25 30 25 0.3 0.5 0.4 0.6 0.5 11 2.0 3.0 2.0 0.15 0.2 0.3 15.95 (5-24) 
case BB48 

PSC-2 PSC-2-1 01-400 20 15 25 20 25 20 0.2 0.6 0.4 0.75 0.6 1.0 2.0 3.0 4.0 0.15 0.2 0.3 9.95 (6-49) 
coseAOl PSC-2-1W 1-650 25 20 35 20 25 20 0.3 0.6 0.5 0.9 0.7 1.0 2.0 3.0 4.0 0.15 02 0.3 14:95 (6-49) 

PSC·2-2 0004-60 27 20 30 20 27 20 0.3 0.6 0.3 0.6 0.6 10 2.0 3.0 40 0,15 .25 0.3 19.95- (6-49) 
PSC-2-. 10-1000 30 25 25 20 25 20 0.6 10 0.6 12 07 12 2.0 8.0 20 0.15 0.2 0.4 19.95 16-49) 
PSC-2·45 700-900 20 17 0.2 0.4 3 0.2 18.95 [6-491 

• PSC-2375 55-85 35 25 0.3 0.5 1.0 0.1 19.95 (6-24) 

• PSC·2·1-75 0.25-300 20 15 30 20 20 15 0.4 0.75 0.4 0.75 0.4 10 2.0 3.0 5.0 0.15 0.2 0.3 11.95 (6-49) 
• PSC-2·4· 7 52 10-850 31 20 32 23 23 15 0.3 0.5 0.4 06 05 10 2 5 10 0.1 0.2 0.5 19.95 (6-49) 

MSC-2 MSC-2-1 0.1-450 20 15 30 20 30 20 0.3 0.5 0.4 0.75 06 10 2.0 30 4.0 0.15 0.2 0.3 16.95 (5-24) 
coseA03 MSC-2-1W 2-650 22 18 30 20 22 18 0.3 0.5 05 0.8 0.8 12 10 2.0 4.0 03 0.2 0.3 17.95 (5-24) 

TSC-2 TSC-2·1 1-400 30 25 30 25 30 20 0.25 0.5 0.4 0.75 0.8 1.0 2.0 3.0 4.0 0.15 0.2 0.6 13.95 (5-24) 
case 802 

L= low range (fLtO 10 fL) M = mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

ZFRSC 
case K18 

29 

A·1802 

2 WAY-Qo RESISTIVE 
DC to 4.2 GHz 

FREQ. ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PRICE, $ 
RANGE dB Above 6dB UNBALANCE UNBAlANCE 

MHz Degrees dB 
MODEL 'L M U L M U 'L M U 'L M U 

NO. fL·fu Typ. Typ. Typ. Typ. Max. Typ. Mox. Typ. Max. Max. Mox. Mox. Max. Mox. Max. Eo. Qtv. 

tZFRSC·.Z DC-4200 6.2 6.5 7.0 I 01 
0.2 0.1 0.5 0.4 1.4 1 3 5 

1 01 
0.2 0.5 

1
59

.
95 

(1-9) 
• ZFRSC·Z075 DC-2000 6.2 6.6 7.0 0.1 0.2 0.3 0.6 0.5 1.4 1 2 5 0.1 0.2 0.5 59.95 (1-9) 
.UFRSC·Z050 fo~ DC-2000 6.2 6.6 7.0 0.1 0.2 0.3 0.6 0.5 1.4 1 2 5 0.1 0.2 0.5 59.95 (1-9) 

~, 

*L=DC-100MHz M=mid range (100MHz to fj2) U=upper range (fu/2 to fu) 

Above models are resistive power dividers to enable frequency coverage from 
dc to the highest rated frequency. Shee resistive power dividers do not provide 
a hig'1 degree of isolation (basicaly isolation equals the nsertion loss between 
ports). an amplifier such as M'ni-Circuits' ZFL series is recorrmendecl when high iso
lation is required. Matched power rating 0.75W, intemalload dissipation O.375W. 

""-'M.-n.- C.-rcu.-ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,....... FAX (718) 332-4661 TELEX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms t::JMini-Circuits 

ZFSC-2 lAPD 

30 

FREQ ISOlATION INSERTION lOSS. dB PHASE AMPlITUDE PRICE. $ 
RANGE dB Above 3dB UNBAlANCE UNBAlANCE 

ZFSC-2 
case K18. 

NEW * 
ZESC-2 

MODEL 
NO. 

ZfSC·2·1 
Zf$C-2·1-75 
ZfSC·2·tw 
lfSC-2-2 
lfSC·2-. 

lfSC·2·5 
ZFSC·2-6 
ZfSC.2-6-75 
ZfSC.2·11 
~-2500 

MHz 

'L-'U 
5-500 
0.25-300 
1-750 

10-1000 
02-1000 

10-1500 
0.002-60 
0.004-60 
1()-2IU) 
1()-2500 

2-11 NEW 1()-2OO) case V37 ZESC 

ZAPD lAPO·1 
case F14 lAPO-2 

ZAPO-. 
case F53 ZAPO-21 

ZMSC-2 ZMSC-2-1 
case M21 2MSC2-1W 

t::. lMSC-2-2 

ZSC-2 ZSC-2-1 
coseM22 ZSC-2-1W 

t::. 2SC2·2 
NEW. 

• • 

ZSC·2·2·75 
ZSC-2~ 
ZSC-2J75 
ZSC-2-1-75 

GHz 
0.5-1.0 
10·2.0 
2.0-4.2 
0.5-2.0 

MHz 
01-400 
1-650 

0002-60 

0.1-400 
1-650 

0.002-60 
0.002-60 
10-1000 
55-85 

0.25-300 

l 
lyp. Min. 

30 25 
20 15 
30 20 
30 20 
20 15 

25 15 
27 20 
30 20 
14 10 
16 11 

19 10 

25 19 
25 19 
25 19 
25 18 

20 15 
25 20 
27 20 

20 15 
25 20 
25 20 
25 20 
25 20 
35 25 
20 15 

M U l 
1yp. Min. 1yp. Min. 1yp. Max. 

28 20 25 20 0.2 0.5 
30 25 20 20 0.4 0.75 
28 20 25 20 0.2 0.5 
25 20 23 18 0.2 0.5 
25 20 23 18 02 05 

30 20 25 18 0.25 06 
30 20 27 20 0.3 0.6 
35 20 25 20 0.5 0.8 
16 14 20 15 1.2 1.5 
17 14 17 14 0.5 0.8 

18 13 20 11 0.5 0.9 

25 19 25 19 02506 
25 19 25 19 0.25 06 
25 19 25 19 0.4 0.8 
- - 25 18 0.25 0.8 

25 20 25 20 0.2 0.5 
35 20 25 20 0.3 0.5 
30 20 27 20 0.3 0.6 

25 20 25 20 0.2 05 
35 25 25 20 0.3 0.5 

30 20 27 20 0.3 0.6 
30 20 27 20 0.3 0.6 
35 20 25 20 0.2 0.5 
35 25 35 25 0.3 0.5 
30 20 20 15 0.4 0.75 

Degrees dB 
M U l M U l M U 

1yp. Max. 1yp. Max. Max. Max. Max. Max. Max. Max. Eo QIy. 

0.3 0.6 0.6 0.8 2.0 4.0 4.0 .15 .15 0.3 31.95 (4-24J 
0.4 0.75 0.4 10 2.0 3.0 5.0 15 0.2 0.3 32.95 (4-24J 
04 0.8 08 10 2.0 4.0 4.0 .15 .15 0.3 3595 (4-24J 
0.5 1.0 0.9 12 2.0 4.0 4.0 .15 .15 0.3 3995 (4-24J 
0.5 1.0 09 12 2.0 4.0 4.0 .15 .15 0.3 44.95 (4-24J 

0.5 1.0 08 15 5.0 8.0 10.0 15 0.2 0.5 49.95 (4-24J 
03 0.6 0.6 1.0 20 30 4.0 15 0.2 0.3 36.95 14-24] 
U.4 0.8 0.7 1.0 1.0 2.0 3.0 .15 0.2 0.3 38.95 14-24) 
1_2 1.5 1.0 2.2 1 2 4 0.2 0.3 0.5 fR.95 (1-24) 
0.6 1.4 0.8 1.5 1 4 8 0.2 0.3 0.4 tR.95 (1-24) 

0.5 1.0 0.6 1.2 1 3 6 0.2 0.3 0.5 64.95 [1-24) 

0.25 0.6 0.25 0.6 - 1 - 0.2 - 3995 (1-9J 
0.25 0.6 025 06 - 2 0.2 - 3995 (1-9J 
0.4 0.8 0.4 0.8 - 6 -- - 0.4 - 44.95 (1-9J 
- - 0.25 1.0 - 3 - .- 0.2 - 49.95 (1-9J 

0.4 0.75 06 10 2.0 3.0 4.0 .15 0.2 0.3 37.95 (4-24J 
0.5 0.8 0.7 10 20 3.0 4.0 .15 0.2 0.3 4295 (4-24J 
0.3 0.6 0.6 10 2.0 3.0 4.0 15 .25 0.3 47.95 (4-24J 

0.4 0.75 06 1.0 20 3.0 4.0 .15 0.2 03 2795 (4-24J 
0.5 0.8 0.7 1.0 20 3.0 4.0 .15 02 03 3295 (4-24J 

0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 37.95 (4.24) 
0.3 0.6 0.6 1.0 2.0 3.0 4.0 .15 .25 0.3 37.95 (4.24) 
0.5 0.8 0.7 1.3 2.0 4.0 6.0 15 0.2 0.3 37.95 (4-24J 
0.3 0.5 0.3 05 - 1.0 - - 0.1 - 37.95 (4-24J 
0.4 0.75 04 10 2.0 3.0 5.0 .15 0.2 0.3 29.95 (4-24J 

L= low range ({to 10 U M= mid range (10fl to ful2) U = upper range (fu/2 to fu) 

NOTES: 
• Denotes 75 aim models. 75 aim BNC comectors ere stCJ1dad 
t Av<*tJle onv with SMA comectors. 
f::,. Isolation specified to 0.004 Mjz. 

~ AvailcDle onv with BNC comectors. 
1. Fa Q.dIy Cmlrol proce<bes. see T<tie of Contents. 
2. Fa _amentol .-:licalioo IS. see T<tie of Cootenls. 
3. AbsotJIe MoxiTun 1«JIW1gs. Matched power ramg IN'O. tOW 01 other 

models 1 W i1temollood ~ O.t25W-

IAvailable only with SMA connectors, 

pin and coaxial connections 
see case slyle outline drawing 

Series Sum Port Port 1 Port 2 Ground 
lPS 4 5 2.3.6.7.8 
PSC~2 5 6 2.3.4.7.8 
MSC-2 5 6 2.3.4.7.8 
TSC-2 2 4 3 
ZFSC-2 3 2 
lAPD-2 3 2 
ZMSC-2 2 3 
ZSC-2 2 3 

4. For comeclor twes ald case Il1OUlIi1g oplions. see case s1yte outre 
d<llNi'g 

5. PIices ald speciIicoIions stbjecIlo chCIlge without notice. 

K-P-23971/15. NSN GWE 
MeL NO. 

1'vfiC-2-1 
PSC-2-1 
PSC-2-1W 
PSC-2-2 
PSC-2-4 
ZAPD-2 (SMA) 
ZAPD-4 
ZFSC-2-1 
ZFSC-2-1W (SMA) 
ZFSC-2-2A 
ZFSC-2-4A 
ZMSC-2-1W 
ZSC-2-1-BNC 
ZSC-2-1B 
ZSC-2-1-8-lNC 
ZSC-2-1-75B 
ZSC-2-2-75B 

"units ore not QPL listed 

NSN MIL-P-23971/1S" 
6625-01-124-8595 02 
5820-00-548-0739 01 
5895-01-190-7701 
5825-01-()44-8944 
6625-01-230-0492 
5985-01-229-7431 
6625-01-173-1887 
6625-01-139-3499 
6625-01-200-5094 
6625-02-079-7021 
5825-01-226-7956 
5895-01-127-0232 
5895-01-036-6254 
5820-00-270-3055 
5820-01-109-3706 
5821-01-136-8182 
5915-01-012-8162 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1803 



3450 MICROWAVE COMPONENTS 3450 

Power Splitter/Combiners 

PSCQ-2 
case A01 

ZAPDQ 
case F14 

ZMSCQ-2 
case M21 

ZSCQ-2 
case M22 

31 

A·1804 

2WAY-90° 
1.4 MHz to 4,2 GHz 

case style selection 
outline drawings see pages 4-9 

FREQ ISOLATION INSERTION lOSS dB PHASE AMPLITUDE PRICE $ 
RANGE dB AV~. of Coupled UNBALANCE UNBALANCE 

MODEL MHz Ou puts less 3 dB Degrees dB 
NO. Typ. Min. Typ. Max. Max. Max. Ea. Q.!'t: 

PSCQ-2-1.2S 1.13-1.38 29 25 04 0.7 3.0 12 12.95 (5-49) 
PSCQ·2·1.S 14·1 7 29 25 0.4 0.7 3.0 1.2 12.95 (549) 
PSCQ-2-3.4 3 0-3 8 30 25 0.4 0.7 3.8 1.2 16.95 (5-49) 
PSCQ-2-6.4 58-70 30 25 04 0.7 3.0 1.2 12.95 (5-49) 
PSCQ-2-7.S 7080 35 25 0.4 0.7 3.0 12 12.95 (5-49) 
PSCQ-2-10.S 9 011 0 25 20 0.4 0.7 3.0 1.2 12.95 (5-49) 

PSCQ-2-13 12·14 29 25 0.4 0.7 3.0 1,2 12.,95 (5·49) 
PSCQ-2-14 1216 30 25 0.3 0.6 3.0 1.8 16.95 (5-49) 
PSCQ-2-17.S 16-19 28 25 0.6 0.7 3.0 1.6 12.95 (6-49) 
PSCQ-2-21.4 20·23 30 25 0.4 0.7 3.0 1.2 12.95 (5-49) 
PSCQ-2-26 14-30 25 20 0.4 0.7 3,0 1.5 19.95 (5-49) 
PSCQ-2-S0 25·50 30 20 0.3 0.7 3.0 15 19.95 (5-49) 
PSCQ-2-70 40·70 30 20 0.3 0.7 3.0 1.5 19.95 (549) 
PSCQ-2-70N 66-74 22 19 0.2 0.5 0.8 0.4 24.95 (5-49) 

PSCQ-2-90 55-90 30 20 0.3 0.7 3.0 1.2 19.95 (5-49) 
PSCQ-2-120 80·120 25 18 03 0.7 3.0 1.5 19.95 (5-49) 
PSCQ-2-180 120-180 23 15 0.3 0.7 4.0 1.2 19.95 (5-49) 
PSCQ-2-2S0 150250 30 22 0.4 0.8 4.0 1.5 19.95 (5-49) 
PSCQ-2-400 250-400 23 16 0.5 0.9 40 1.5 19.95 (5-49) 
PSCQ-2-4S0 350·450 :n 16 0.5 09 50 1.5 19.95 (5-49) 
PSCQ-2-SS0 450-550 19 15 0.4 07 5.0 1.5 19.95 (5-49) 

ZAPOQ-2 1000-2000 22 16 0.4 1.4 6.0 0,8 59.95 (1·9) 
ZAPOQ-4 20004200 22 1~ 0.4 0.9 5.0 1.0 59.95 (1-9) 

ZMSCQ-2-S0 2550 30 20 0,3 0.7 3.0 1,5 49.95 (424) 
ZMSCQ-2-90 5590 30 20 0.3 0.7 3.0 1.2 49,95 (4-24) 
ZMSCQ-2-180 120-180 23 15 0.3 0.7 4.0 1.2 4995 (4-24) 

ZSCQ-2-S0 25-50 30 20 0.3 0.7 3.0 1.5 39.95 (4-24) 
ZSCQ-2-90 55-90 30 20 0.3 0.7 3.0 1_2 39.95 (4-24) 
ZSCQ-2-180 120-180 23 15 0.3 0.7 4_0 1.2 39.95 (4-24) 

Models available at frequencies other than shewn in chart above, Please consult factory 

NOTES: 
.Denotes 75 ohm models, 75 ohm BNC connectors 

are standard. 
1. For Quality Control procedures and reliability, 

see section 1. 
2. For environmental specifications see section 1. 
j. Absolute Maximum Ratings, 

Matched power rating ZAPDQ(10W), 
all other models (1W), 
Internal load dissipation (0.125W), see section 1. 

,4 For connector types and case mounting options, 
see case style outline drawings. 

5 Prices and specifications 
subject to change without notice. 

MCLNO. 
PSCQ-2-180 

NSN 
5945-01-186-4456 

OMini-Circuits 

pin and coaxial connections 
see case style outline drawing 

Terminate 
Series Sum Port Port 1 Port 2 Ground 50 ohms 

PSCQ-2 1 2 5 3,4,7,8 6 
PSCJ-2 1 5 6 2,3,4,7,8 -
ZAPDQ 3 1 2 - -
ZMSCQ-2 2 1 3 - -
ZSCQ-2 2 1 3 - -
ZFSCJ-2 3 1 2 - -
ZMSCJ-2 2 1 3 - -
ZSCJ-2 2 1 3 - -

PO BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

. For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms r;::IMini·Circuits 
2WAY-180° 
10KHz to 2000 MHz 

FREQ ISOlATION INSERTION LOss. dB PHASE AMPLITUDE PRICE $ 
RANGE dB Above 3dB UNBAlANCE UNBAlANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U 
NO Typ. Min. Typ. Min Typ. Min Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max.. Ea. QIy. 

PSCJ-2 PSCJ-2-1 1-200 35 30 35 25 30 23 75 10 05 08 75 12 2.0 2.5 4.0 15 15 0.3 19.95 (5-49) 

case AOI PSCJ-2-2 0.01-20 35 25 30 25 25 18 03 [)8 02 [)5 03 0.6 1[) 20 25 01 01 0.2 29.95 (5-49) 

.PSCJ-2-1-75 1-200 35 30 31 25 26 20 06 12 0.8 12 12 16 2.0 4.0 AC 15 02 0.5 1995 (5-49) 

ZFSCJ-2-1 1-500 30 20 33 25 30 18 10 1.5 1.0 1.5 1.0 15 20 4.0 6.0 15 02 05 4995 (4-24) 
ZFSCJ2-4 NEW 5[) 1000 30 20 - - 25 18 12 1.9 - - 1.6 24 6 - 7 0.6 - 06 5995 (4-24) 

ZFSCJ-2 

case K18 ZFSCJ-2-3 5-300 30 20 33 25 30 lB 10 1.5 10 15 10 15 2.0 40 6.0 15 0.2 0.5 39.95 (4-24) 

ZMSCJ-2 ZMSCJ-2-1 1-200 35 30 35 25 30 23 75 1.0 0.6 0.8 75 1.2 20 2.5 40 15 15 03 4795 (4-24) 
case M21 ZMSCJ-2-2 0.01-20 35 25 30 25 25 18 03 O.B 02 0.5 0.3 06 1.0 2.0 25 01 0.1 0.2 5795 (4-24) 

ZSCJ-2 ZSCJ-2-' 1-200 35 30 35 25 30 23 75 1.0 0.6 0.8 75 12 2.0 2.5 4.0 15 .15 03 3795 (4-24) 
case M22 ZSCJ-2-2 0.01-20 35 25 30 25 25 18 03 08 0.2 05 0.3 06 1.0 2.0 2.5 01 01 0.2 47.95 (424) 

ZAPOJ-2 
case F14 ZAPDJ.2 1000-2000 - - 22 18 - - 1.3 18 13 18 13 1.8 6 6 6 08 08 08 64.95 (1-9) 

L= low range (fLto 10 fLl M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

2 WAy-o o/180° 
5 to 200 MHz 

FREQ. ISOLATION1 NSERTION LOSS. d32 PHASE AM>LITlDE PRICE. $ 
RANGE d3 Above 3d3 lNAlANCE lNAlANCE3 

M-Iz Degrees d3 
MODEl. L M U L M U L M U L M U 

NO. fL·fu Typ. MIl. Typ. MIl. Typ. MIl. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. Ea. QIy. 

PMT PMJ-l 5-200 22 20 24 20 24 18 08 1.0 0.9 1.1 1.0 1.5 2 4 8 0.1 02 0.5 19.95 (5-49) 
case AD 1 • PMJ-I-75 5-200 22 18 22 18 22 18 1.0 1.3 10 1.4 1.0 1.5 2 4 8 0.1 0.2 0.5 19.95 (5-49) 

L= low range (fLto 10 fLl M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

NOTES: 
1. S-J ports. typicd isolation is 4OcIl. 
2. For ,,-phase ports. typ i1sertion loss is O.2c1l. 
3. tput S or J ports. output ports 1 rnd 2. 

pin cornections 
1 

J~~l 
SPORT 
JPORT 
1 PORT 
2 PORT 

4 
2 
3 

5.6.7.8 ~ case ground 
~--------~----~ 2 

32 
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3450 MICROWAVE COMPONENTS 

Power Splitter/Combiners 
3WAY-O° 
10 KHz to 4.2 GHz 

case style selection 
out~ne drawings see pages 4-9 

PSC-3 

PSC·3 • 
coseA01 

ZFSC-3 
cose J1 7 

ZA3PD 
cose CC51 

ZMSC-3 
cose P26 

ZSC-3 
cose P25 

• • 

• • 

MODEL 
NO. 

PSC-3-1 
PSC-3-1W 
PSC-3-2 
PSC-3-1-7S 
PSC-3-1-7S-2 
PSC-3-13 

ZFSC-3-1 
ZFSC-3-1W 
ZFSC-3-13 
ZFSC·3·4 

ZA3PD·1 
ZAJPD·1_S 
ZA3PD·2 
ZA3PD·4 

ZMSC-3·1 
ZMSC·3-2 

ZSC·3-1 
ZSC·3·2 
ZSC·3·1-7S 
ZSC·3·2·7S 

FREQ. 
RANGE 

MHz 

fL -fu l 
Typ. Min 

1·200 45 30 
5-500 25 20 

001-30 35 30 
1-200 35 23 

10-300 28 20 
1-200 45 35 

1-500 30 20 
2-750 30 20 
1-200 45 30 

1-1000 35 20 

GHz 
05-10 20 14 

0.75-1.5 20 14 
1-2 20 15 

2-42 18 14 

MHz 
1-200 45 35 

001-30 35 30 

1-200 45 30 
001-30 35 30 
1-200 35 30 

0.02-20 35 30 

ZA3PD 

ISOLATION 
dB 

M U 
Typ. Min. Typ. Min. 

40 30 40 25 
31 . 15 25 15 
40 25 30 25 
35 25 35 25 
25 20 28 20 
45 30 37 30 

30 20 25 18 
30 20 25 18 
48 35 37 30 
20 18 20 17 

20 14 20 14 
20 14 20 14 

20 15 20 15 
18 14 18 14 

40 25 40 25 
40 25 30 25 

40 25 40 25 
40 25 30 25 
35 25 35 25 
35 25 30 20 

INSERTION lOSS. dB PHASE AMPlITUDE 
Above 4.8dB UNBALANCE UNBALANCE 

Degrees .. dB 
l M U l M U l M U 

Typ. MOlt Typ. MOlt Typ. MOlt MOlt MOlt MOlt MOlt Max. Max. 

0.6 1.0 0.4 07 06 1.0 1.0 2.0 4.0 15 0.2 0.3 
0.4 0.8 0.4 1.4 0.8 1.4 6.0 14. 20 0.1 0.3 0.6 
25 45 15 0.45 45 75 10 2.0 4.0 0.2 0.3 0.4 

0.6 10 03 07 0.6 10 20 3.0 4.0 15 0.2 0.3 
0.2 0.4 0.3 05 04 07 2.0 3.0 4.0 .15 0.2 0.3 
.25 05 35 0.6 35 06 1.0 3.0 4.0 0.1 0.2 0.2 

0.4 75 0.5 0.9 0.8 12 2.0 3.0 4.0 0.2 0.3 0.4 
04 75 0.5 10 10 1.6 3.0 5.0 7.0 0.2 0.3 0.5 
25 0.5 35 06 35 0.6 10 3.0 50 0.1 02 0.2 
02 05 07 14 10 2.0 30 60 10 0.2 04 0.9 

0.3 0.6 0.3 06 03 0.6 - - - 0.4 0.4 0.4 
0.3 07 0.3 07 0.3 0.7 - - - 0.4 04 0.4 
03 06 0.3 06 03 0.6 - - - 0.3 0.3 0.3 
07 1.0 07 10 0.7 10 - - - 0.9 09 0.9 

03 05 0.4 07 0.6 1.0 1.0 20 4.0 15 0.2 0.3 
25 45 15 0.45 45 75 10 2.0 4.0 0.2 0.3 0.4 

03 05 0.4 0.7 0.6 10 10 2.0 4.0 15 0.2 0.3 
25 45 15 0.45 45 75 10 2.0 4.0 0.2 03 0.4 

0.6 10 0.4 07 0.6 1.0 2.0 3.0 4.0 15 0.2 0.3 
0.2 0.5 .25 0.6 45 75 2.0 3.0 4.0 0.2 0.3 0.4 

PRICE. $ 

Eo. QIy. 

19.95 (5-49) 
29.95 (5-49) 
29.95 (5-49) 
20.95 (5-49) 
22.95 (5-49) 
24.95 (5-49) 

39.95 (4-24) 
4195 (4-24) 
39.95 (4-24) 
4995 (4-24) 

79.95 (1-9) 
79.95 (1-9) 
79.95 (1-9) 
79.95 11-9) 

4795 (424) 
57.95 (4-24) 

37.95 (4-24) 
47.95 (4-24) 
38.95 14-24) 
48.95 (4-24) 

L= low range (fLtO 10 fd M = mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

MIL.p·23971/15, NSN GUIDE 
pin connections MClNO. NSN MIl-P-23971/15' 

PSC-3-1 5820-01-015-6027 see case style outline drawing 
ZFSC-3'1 6625-01-235-68 7 3 
ZSC-3-1B 5820-01-008-9566 Series Port 1 Port 2 Port 3 Port 4 Ground 
ZSC-3-2B 5825-01-120-9320 
PSC-4.1 5821-01-065-0106 -10 PSC-3 2 5 3.4.7.8 PSC-4·2 5825-01-044-8945 
PSC-4·3 5825-01-105-6189 -11 except PSC-3-1W. PSC-3-1-75-2 

ZFSC-4-1A 5825-01-227-6681 PSC·3-1W 
ZSC-4-1B 5820-00' 270·3056 PSC-3-1-75·2 5 7 8 2.3.4.6 ZSC-4·2B 5820-01-120-5238 
ZSC-4-38 6920-01-038-8553 PSC-4 4 7 8 1 2 3.5.6 

PSC-4A 2 8 12 5 9 1.3.4.6.7.10 
• units ore not QPL listed 11.13.14.15.16 
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3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms OMini-Circuits 
4WAY-O° 
2 KHz to 4.2 GHz 

FREQ ISOLATION INSERTION LOSS. dB 
RANGE dB Above 6dB 

MHz 
MODEL L M U L M U 

NO. fL-fU Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. 

PSC-4 
case A01. 

PSC-4A 
caseC07 -

ZBSC-4 
case UU102 

ZFSC-4 
caseG15 

• • I.. 

-
ZMSC-4 

case N24 

ZSC-4 
case N27_ 

ZA4PD 
case 0052 

ZB4PD 
case EE54 

PSC·.·1 
PSC-.-1-75 
PSC-.-3 
PSC-.-6 

PSC-~-. 

PSC·4A·475 

ZBSC·413 

ZFSC-.-1 
ZFSC-.-1W 
ZFSC-.-3 
ZFSC-.375 
ZFSC"-2-75-1 
ZFSC·4·175 

ZMSC-.-1 
ZMSC-.-2 
ZMSC-.-3 

ZSC-.-1 
ZSC-.-1-75 
ZSC-.-2 
ZSC-.-3 

ZMPO·2 
ZMPO-' 

ZUPO-.2 
ZU'O-. 

0.1·200 33 20 30 
1·200 30 20 25 

025·250 33 20 30 
0.01-40 35 18 32 

10·1000 25 20 21 
10·800 30 20 33 

10-800 26 20 18 

1-1000 25 20 23 
10·500 23 20 23 
10·300 32 28 38 
50·90 34 30 34 

200·800 25 20 -
10-1000 35 25 38 

0.1·200 33 20 30 
0.002-20 30 20 33 
0.25·250 33 20 30 

0.1·200 33 20 30 
1·200 30 20 25 

0.002·20 30 20 33 
0.25·250 33 20 30 

GHz 
1·2 25 16 25 

2-4.2 25 16 25 

1.7·4.2 23 16 23 
3.7·4.2 24 15 24 

20 27 20 0.4 0.6 0.5 75 0.7 10 
20 25 20 0.4 07 as 09 0.7 12 
20 27 20 0.4 0.7 0.5 75 07 1.2 
25 25 18 0.4 0.8 0.3 0.5 0.5 10 

15 18 15 0.5 0.8 0.8 18 15 25 
20 25 20 04 07 06 09 12 1.6 

15 18 15 06 10 10 15 16 2.0 

18 20 15 0.4 12 0.6 1.5 1.6 2.5 
20 23 20 0.6 15 0.6 15 0.6 1.5 
30 38 30 0.5 08 0.6 0.9 0.9 1.2 
30 34 30 0.3 08 0.3 0.8 03 0.8 
- 25 20 0.8 1.6 - - 1.0 1.6 
20 22 18 05 08 06 1.2 0.9 2.0 

20 27 20 0.4 0.6 0.5 75 0.7 1.0 
25 33 25 45 75 03 05 07 1.0 
20 27 20 0.4 07 05 75 0.7 1.2 

20 27 20 0.4 0.6 0.5 75 0.7 10 
20 25 20 0.4 07 0.5 0.8 0.7 12 
25 33 25 45 .75 03 0.5 07 1.0 
20 27 20 0.4 07 05 .75 07 1.2 

16 25 16 0.3 1.0 0.3 1.0 0.3 1.0 
16 25 16 0.5 1.0 03 1.0 0.3 10 

16 23 16 0.5 1.4 0.5 1.4 0.5 1.4 
15 24 15 0.6 1.1 0.6 1.1 0.6 1.1 

l= low range (fLtO 10 fd 
• L=low range (fL to fu/2) 

NOTES: 

M = mid range (10fL to fuf2) 
U=upper range (fu/2 to fu) 

• Denotes 75 ohm models, 75 ohm BNC connectors are standard . 
• Model PSC-3-1 manufactured under license protected by patent 3.428,920. 
" On Model lFSC-4-2-75-1. up to 15V and 15mA DC may be passed from input to all outputs. 

1. For quaity control procedures, see Table of Contents. 
2. For environmental specifications. see Table of Contents. 
3. Absolute Maximum Ratings; 

Matched power rating ZA3PD, ZA4PD, ZB4PD (lOW.) 
aI other models (lW) 
Internollood dissipation 
oN 3-way models (0.375W) aU 4-way models (0.25W) 

4. For connector types and case mounting options; 
see case style outline drawing. 

5. Prices and.specifications subject to change without notice. 
6. AU 3-way power dividers with exception of ZA3PD are Hcensed 

under U.S. Patent 3.428,920; reissued as RE 27,299. 

PHASE 
UNBALANCE 

Degrees 
l M U 

Max. Max. Max. 

4.0 6.0 8.0 
4.0 6.0 10.0 
4.0 6.0 8.0 
4.0 6.0 8.0 

4.0 16.0 20.0 
- - -

40 80 8.0 

4.0 8.0 8.0 
4.0 8.0 80 
4.0 6.0 8.0 
4.0 6.0 8.0 
4.0 16.0 20.0 
-- - -

10 2.0 3.0 
4.0 6.0 8.0 
4.0 6.0 10.0 

4.0 6.0 8.0 
0.4 60 10.0 
4.0 6.0 8.0 
4.0 6.0 10.0 

- 6.0 -
- 16.0 -

- 8.0 -
- 8.0 -

In Stock ... lmmediate Delivery 
EEM 1988 For manufacturers' sales offices, see yellow pages 

AMPLITUDE 
UNBALANCE 

PRICE. $ 

dB 
L M U 

Max. Max. Max. Ea. Qty. 

.15 .20 25 2895 (6·49) 

.15 20 0.3 24.95 (6·49) 

.15 20 .25 23.95 (6·49) 
10 15 .20 29.95 (6·49) 

02 0.5 07 4995 (6·49) 
0.2 0.4 08 4995 (6-49) 

02 04 0.6 9995 (1·9) 

0.2 0.4 07 8995 (1-4) 
0.2 0.3 0.4 74.95 (1·4) 
0.1 0.1 0.2 69.95 (1·4) 
0.15 0.15 0.15 89.95 (1·4) 
0.2 - 0.4 7495 (1-4) 
0.2 0.3 0.6 8995 (1-4) 

15 .20 .25 56.95 (4-24) 
15 20 25 69.95 (4·24) 
15 .20 25 53.95 (4·24) 

15 .20 .25 46.95 (4-24) 
.15 .20 0.3 46.95 (4-24) 
.15 .20 .25 6995 (4-24) 
.15 .20 .25 43.95 (4-24) 

07 0.7 0.7 7995 (1-9) 
0.8 0.8 0.8 79.95 (1·9) 

0.8 0.8 0.8 99.95 (1-9) 
0.8 0.8 0.8 89.95 (1·9) 
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3450 MICROWAVE COMPONENTS 3450 

35 

Power Splitter/Combiners 
5WAY-O° 
1 MHz to 300 MHz 

case style selection 
outline ctawngs see pages 4-9 ZFSC-5 

FREQ. ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE PRICE S 
RANGE dB Above 7.0dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL -fu L M U l M U L M U L M U 
NO. Typ. Min Typ. Min Typ. Min Typ. MOll Typ MOll Typ Max Max Max Max Max Max. Max Ea QIy. 

PSC-5 
cosee07. 

PSC-S·l 1-300 25 20 23 18 20 17 0.2 05 0.6 10 15 2.0 2.0 4.0 80 0.2 0.3 0_6 59_95 (1·5) 
PSC·S-I-7S 1-300 35 20 30 18 25 17 04 0.6 0.6 0.9 09 13 2.0 4.0 80 0.2 0_3 0_6 59.95 (1·5) 

ZFSC-5 
coseG15 ZfSC-5-1 NEW 1-300 25 20 23 18 20 17 02 0.5 0.6 10 1.5 20 20 4.0 80 02 03 0.6 89_95- (1-5) 

L= low range (fLtO 10 fd M = mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

6WAY-O° 
1 MHz to 500 MHz 

FREQ. ISOLATION INSERTION lOSS, dB PHASE AMPLITUDE PRICE, $ 
RANGE dB Above 7.8dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL -fu L M U L M U L M U L M U 
NO. Typ. Min TVp Min Typ Min Typ Max Typ. Max Typ Max Max. Max. Max Max. Max. Mox. Eo. QIy 

PSC-6 
casee07. 

PSC·6-1 1175 30 24 26 18 26 1B 05 08 07 10 10 1 ~ 40 60 120 02 04 0.8 6895 (1-5) 
PSC-6-1-75 1300 35 25 30 23 25 18 04 06 0.9 09 06 1.3 20 4.0 B.O 02 03 06 78.95 (1-5) 

ZBSC-6 lBSC-{)11 10-200 28 22 26 20 23 20 05 08 0) 10 09 12 40 50 60 02 03 05 11495 (1-4) 

coseWl02 ZBSC615 NEW 1-500 30 25 26 18 24 18 0.5 0.8 0.7 12 1.0 22 4.0 50 20 0.2 04 1.2 119.95 (1-4) 

ZFSC-6 ZfSC-6-1 1-175 27 22 26 20 26 20 075 1 0 o 75 12 0.8 12 20 6.0 12.0 0.2 0.4 0.6 89.95 (1-4) 
case Q28. ZfSC-6-1-7S 1-200 30 :is 30 22 20 18 075 10 o 75 1.0 0.9 1.2 20 6.0 12.0 0.2 04 06 89.95 (1-4) 

lfSC-6-110 1-500 35 20 26 20 25 20 0.5 08 0.6 1.1 10 1.7 20 60 120 03 03 08 9995 (1-4) 

L= low range (fLtO 10 fd M= mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

pin connections 
see case style outline drawing 

Series Sum Port Port 1 Port 2 Port 3 
PSC-5 1 4 8 12 
PSC-6 1 3 4 8 

OMini-Circuits 

Port 4 Port 5 Port 6 Ground Not Used 
16 15 - 2,5,7,11,13,14 3,6,9,10 
12 16 15 2,5,7,11.13,14 6,9,10 

po. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 
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3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms t:JMini-Circuits 

8WAY-O° 
10 KHz to 4.2 GHz 

ZFSC-8 

FREQ. ISOLATION INSERTION lOSS. dB PHASE AMPLITUDE PRICE. $ 
RANGE dB Above 9dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fl-fu l M U l M U l M U l M U 
NO. Typ. Min. Typ. Min. Typ. Min. Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. Ea. Qty. 

PSC-8 PSC-a-1 05-175 30 25 30 20 25 18 08 1.2 0.8 1.2 1.0 16 10 2.5 5.0 0.2 0.3 05 68.95 (1-5) 
case C07. PSC-a-1-75 05-175 25 20 30 20 25 20 0.5 10 0.6 1.1 07 1.3 1.0 2.5 5.0 0.2 0.2 0.3 6995 (1·5) 

Psc-a-6 DOHa 40 20 40 25 28 23 0.3 0.7 0.5 10 06 1.1 10 2.5 4.0 01 0.2 0.3 7995 (1·5) 

PSC-8A PSC-&A-4 5-500 25 20 23 18 20 15 07 12 1.0 18 14 2.5 3.0 80 16.0 0.2 03 05 89.95 (1-4) 
case E 10 • PSC-8M-75 1-300 26 20 30 25 30 23 0.8 12 07 1.1 0.9 1.3 1.0 30 8.0 0.2 0.2 0.4 7995 (1-4) 

ZFSC-8 ZFSC-a-1 0.5-175 30 25 30 20 25 18 0.8 12 0.8 1.2 10 1.6 1.0 2.5 5.0 0.2 0.2 0.3 8995 (1-4) 
case R29 • ZFSC-8-1-75 0.5-175 25 20 30 20 25 20 0.5 1.0 0.6 1.1 07 1.3 1.0 2.5 5.0 0.2 03 0.5 90.95 (1-4) 

• ZFSC-82-75 10-900 35 17 23 17 15 10 06 09 09 1.6 16 27 20 40 10.0 02 05 1 2 13995 (1-4) 
• ZFSC-a4-75 1·300 26 20 30 25 30 23 0.8 1.5 0.7 1.1 0.9 1.5 1.0 30 8.0 0.2 0.2 04 11995 (1-4) 
.ZFSC-a375 50-90 30 25 30 25 25 25 1.0 1.0 1.0 1.3 1.3 1.3 2.0 20 2.00 0.2 0.2 02 119.95 (1-4) 

ZFSC-a-4 5-700 35 20 25 17 20 17 0.8 1.2 1.2 1.8 1.8 2.5 2.0 5.0 150 0.2 0.4 07 12995 (1·4) 
ZFSC·8-43 10-1000 23 20 25 20 26 20 1.0 16 1.4 1.8 21 2.9 50 10.0 20.0 0.2 0.4 o 7 13995 (1-4) 
ZFSC-a-6 0.01-10 35 20 40 25 35 25 03 0.7 02 06 03 07 1.0 20 30 0.1 0.2 03 10995 (1·4) 

GHz 
ZB8PD Z8aPD-2 1-2 24 17 24 17 24 17 0.8 1.3 0.8 1.3 08 1.3 18 0.8 0.8 0.8 149.00 (1-9) 
case Z40 Z88PD-4 2·4.2 23 16 23 16 23 16 0.8 1.8 08 1.8 0.8 1.8 10 10 10 0.9 0.9 0.9 149.00 (1-9) 

l= low range (fLtO 10 fd M = mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

NOTES: 
• Denotes 75 ohm models. 75 ohm 8NC connectors are standard. 

1. Matched power rating. 1 watt. 
ntemalload dlsspation. 0.62 watts. 0.5 watts for 5 and 6 way. 

2. Refer to table of contents fOr quality control procedures. 
Ml-P-23971/15. NSN GlI)E environmental specifications. and absolute maximum ratings. 

3. For connector types. see case style outline drawing. MCL NO. NSN 
4. Prices and specifications subject to change without notice. ZFSC-6-1 5820-01-225-6965 

ZFSC-8-1 5820-01-136-7244 

pin connections 
see case style outline drawing 

Sum Port Port Port Port Port I Port Port Port Port Port Port Port Do Not 
Series Port 1 2 3 4 5 6 7 S 9 10 11 12 Ground Use 
PSC-8 2 1 5 9 13 16 12 8 4 - - - - 3.6.7.14,15 10-11 
PSC-SA 29 7 16 31 24 9 2 26 17 - - - - All other pins -
PSC-10-1 29 7 16 31 24 9 2 26 17 4 5 - - All other pins 15 
PSC-12-1 5 7 8 1 2 31 32 25 26 22 30 19 27 All other pins 11.14,21 

In Stock .. .Immediate Delivery 
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3450 MICROWAVE COMPONENTS 

Power Splitter/Combiners 
10 WAY-0° 
0.5 to 150 MHz 

case style selection 
outre ctawilgs see pages 4-9 

FREQ 
RANGE 

MHz 
MODEL 

fl-fu L 
NO. Typ. Min 

PSC-i0 PSC-10-l 1-150 36 23 
case El0 

ZFSC-10 ZFSC-10-l 0.!>-100 28 20 
case RRQ3 

ISOLATION 
dB 

M U 
Typ. Min. Typ. Min. 

27 23 23 18 

30 24 27 20 

INSERTION L~ dl PHASE AMPLITUDE 
Above 10 UNBALANCE UNBALANCE 

Degrees dB 
L M U L M U L M U 

Typ. Max. Typ. Max Typ. Max. Max. Max Max Max Max Max 

0.3 0.6 04 0.8 1.0 1.3 1 4 10 01 0.2 0.3 

0.5 08 0.4 1.0 08 1.5 2 6 10 0.2 03 0.4 

3450 

PRICE. $ 

Eo. QIy 

78.95 (1-5) 

119.95 (1-4) 

L== low range (fLtO 10 fd M == mid range (10fL to fu/2) U== upper range (fu/2 to fu) 

12 WAY-O° 
1 MHz to 500 MHz 

FREQ ISOLATION INSERTION LOSS. dB PHASE AMPLITUDE PRICE. $ 
RANGE dB Above 10.8dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fl-fu 
L M U L M U L M U L M U 

NO. Typ Min Typ Mm lyp Min Typ Max lyp Max Typ Max Max Max Max Max Max Max Eo QIy 

PSC-12 , 
case El0 

SC-12-1 1-200 35 30 27 20 21 16 05 08 08 12 1.0 1.4 1 4 6 0.2 0.4 01 8895 (1-5) 

fSC-12-' , 200 30 25 35 20 28 20 06 , 2 " '4 , 3 , 6 4.0 8.0 16.0 0' 02 03 '74 Q5 ('4) 
fSC-12-" '0300 28 20 33 25 28 20 " 

, 3 " , 5 , 5 , 8 20 40 60 02 03 04 '74 Q5 ('4) 
ZFSC-12 z 

case 1167 Z 
-USC -12-1-75 10-200 35 27 - - 27 20 05 0.8 - - 0.8 1.3 - - - 0.25 - 0.4 179.95 (1-4) 

-USC -12-175 10-500 23 20 24 20 22 18 0.9 12 10 1.3 1.2 1.6 - - - 0.4 05 0.8 199.95 (1-4) 

L == low range (fl to 10 fd 

pin connections 
M = mid range (10fl to fu/2) U = upper range (fu/2 to fu) 

see case style outre ctawilgs ald tctlle on previous page 
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3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms t::IMini-Circuits 
16 WAy-ao 
10KHz to 200 MHz 

FREQ. ISOLATION INSERTION LOSS, dB PHASE AMPLITUDE 
RANGE dB Above 12dB UNBALANCE UNBALANCE 

MHz Degrees dB 
MODEL 

fL-fU L M U L M U L M U L M U 
NO. ryp. Min Typ. Min Typ. Min Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Max. Max. Max. Eo. QIy. 

ZFSC-16 ZFSC-16-1 0.5-125 30 24 25 18 20 15 10 1.2 1.1 1.3 1.2 1.4 1.0 3.0 5.0 0.1 0.2 0.5 174.95 (1-4) 
case R30 • ZFSC-16-1-75 1-150 30 25 30 25 25 20 08 1.1 0.7 11 1.0 1.3 1.0 3.0 5.0 0.1 0.2 0.4 182.95 (1-4) 

ZFSC-16-3 1-30 45 35· 45 40· 41 40 0.5 0.9 0.5 0.9 05 0.9 1.0 2.0 3.0 0.1 0.1 0.1 174.95 (1-4) 
• ZFSC-16-675 0.01-25 25 20 40 25 25 20 0.8 1.1 0.4 0.8 1.0 1.6 1.0 3.0 5.0 0:1 0.2 0.4 189.95 (1-4) 

ZFSC-16·12 0.1·200 33 20 27 20 26 20 0.6 1.5 0.7 1.0 0.9 1.2 2.0 6.0 9.0 0.4 0.2 0.4 189.95 (1-4) 

l= low range (fLtO 10 fd 

Mll-P-23971, *NSN GUIDE 

M= mid range (10fL to fu/2) U= upper range (fu/2 to fu) 

MCl NO. NSN 
ZFSC-16-1 5820-01-120-9321 
'Units are nat QPL listed. 48 WAy-ao 

24 WAy-ao 
25 KHz to 200 MHz 

ZFSC-24 ZFSC-48 

FREQ. ISOLATION INSERTION LOSS dB AMPLITUDE PRICE, $ 
RANGE dB 24 way !abOVe 13.8dBj UNBALANCE 

MHz 48 way above 16.8dB dB 
MODEL 

fL-fU L M U L M U L M U 
NO. Typ. Min. Typ, Min. Typ, Min, Typ. Max. Typ. Max. Typ. Max. Max. Max. Max. Ea. QIy. 

ZFSC-24 
case R31 

IFSC-24-1 0.2-100 25 20 25 20 25 20 1.0 2,0 1.0 2.0 1.0 2.0 0,2 0,4 0.5 264,95 (1-4) 
ZFSC-24-11 1-200 33 25 22 20 20 17 0.9 1.7 1,0 1,8 1,3 2,2 0,2 0.8 0,8 274,95 (1-4) 
IFSC-24-6 0025-50 30 25 39 28 30 22 0,4 1,0 0.4 1.0 0,6 1.5 0,2 0,3 0.7 274.95 (1-4) 

ZFSC-48 ZFSC-48-1 10-300 30 25 28 20 23 20 1.0 1.5 1.8 22 2.0 2.5 0,6 0,7 0,9 595,00 (1-4) 
case HH68. IFSC-48-1-75 10-300 30 25 28 20 23 20 1.2 2.0 2.1 2,5 2,3 3.0 0,6 0.7 1.0 595,00 (1-4) 

l = low range (fLtO 10 fd 

NOTES: 
M = mid range (10fL to fu/2) U = upper range (fu/2 to fu) 

• Penotes 75 ohm models, 75 ohm BNC connectors are standard. 
• Opposite Ports 28dB 

1. Matched power rating, 1 watt 
Internal load dissipotion. 0.87 watt. 

2. Refer to table of contents for qualtiy control procedures . 
environmental specifications. and absolute maximum ratings . 

3, For connector types, see case style outline drawing. 
4. Prices and specifications subject to change without notice. 
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3450 MICROWAVE COMPONENTS 3450 

broadband ·plug-inN 

Amplifiers 
96 hr. burn-in 
O.sto 1000MHz 

case style selection 
out1ne drawngs see pages 4-9 

MODEL FREQUENCY 
NO. MHz 

fL fu 
MAN MAN-1 0.5-500 

case A05 MAN-2 0.5-1000 
IY1AN-ILN 0.5·500 
MAN-IHLN 10·500 

'MAN-1AD 5-500 

GAIN, dB 

FLATNESS MAX. 
Mid 

Range Total 
Min. rn Range 

28 ±0.5 ±1.0 
18 :to.5 ±1.5 
28 ±0.5 ±1.0 
10 ±0.5 ±0.8 
16 ±0.5 ±1.0 

'Difference between isolation & gain 25 dB Typ. 

I 

I 

50 ohms 

MAX. POWER OUTPUT, dBm DYNAMIC RANGE 
(1 dB compression) 

VSWR DC POWER PRICE, $ 

NF Interc~ 
Input dB P9int, d Vottage Current 

Lw U (no damage) Typ 3 Order Typ. In Out V. rnA Ea. Qty. 

+8 8 +15 4.5 18 1.8 1.8 12 60 13.95 5·24 
+9 +7 +15 6.0 19 1.8 1.8 12 85 15.95 5·24 
+8 +8 +15 2.8 18 1.8 1.8 12 60 15.95 5·24 

+15 +16 +15 3.7 30 1.8 1.8 12 70 15.95 5·24 
+7 +6 +15 7.2 20 1.6 1.7 12 85 24.95 5·24 

Lw = Low Range (fL to fu/ 2) m = Mid Range (2 fL to fu/ 2) U = Upper Range (fU / 2 to fu) 

Pin Configuration: RF-IN-1; RF-OUT-8; 12V-5; CASE GND-2, 3, 4, 6; NOT USED-7 

NOTES: 
1. For quality control procedures. environmental specifications, see Table of Contents. 
2. Absolute Moximum Ratings. see Table of Contents. 
3. Prices and speCifications subject to change without notice. 

MAN-1LN, MAN-1 
GAIN .s. FREQUENCY MAN·1LN VSWR .s. FREQUENCY MAN·1LN NOISE FIGURE .s. FREQUENCY MAN-1LN 

1.70 

40 1.80 

I." 
_30 

~ 
1.40 

t 
1.30 

~ 20 
~ 

1.20 

1.10 

1. 
10 100 1000 

FREQUENCY (MHz) FReQUENCY (MHz) FREQUENCY (MHz) 

MAN-2 
GAIN .s. FREQUENCY MAN-2 VSWR .s. FREQUENCY MAN·2 NOISE FIGURE .s. FREQUENCY MAN-~ 

1.10 

1." 

I." 

~ 
1.40 

1." 

1.20 

1.10 

1.00 
10 100 1000 

FREQUENCY (MHz) FREQUENCY (MHz) FREQUENCY (MHz) 

MAN-1 MAN-2 MAN-1LN 
FREQ. GAIN RE~LOSS FREQ. GAIN ~lOSS FREQ. GAIN RETURN LOSS NF (MHz) 

.40 
1.02 
4.75 

11.94 
30.00 

75.36 
101.65 
140.32 
255.34 
352.47 

497.88 
641.39 
753.57 
885.36 

1194.32 

39 

A·1812 

(dB) in out (MHz) 

30.85 10.53 12.65 .41 
31.72 17.79 17.73 1.06 
31.95 25.40 27.46 5.21 
31.99 26.23 30.04 13.71 
32.03 25.72 30.35 .3525 

32.06 24.33 28.04 90.60 
32.09 23.32 26.54 125.06 
32.18 21.71 24.15 249.53 
32.13 18.07 20.15 321.46 
32.01 15.77 17.96 443.73 

31.37 13.88 21.18 497.88 
30.00 14.95 14.54 612.52 
28.51 15.62 13.46 753.57 
27.18 14.65 14.89 84551 
24.00 16.07 16.93 1167.14 

t:::JMini-Circuits 

(dB) in out (MHz) (dB) in out 

22.01 10.75 10.29 .40 30.85 10.53 12.65 
23.09 13.62 12.86 1.02 31.72 17.79 17.73 
23.36 18.82 16.91 4.75 31.95 25.40 27.46 
23.40 24.36 23.81 11.94 31.99 26.23 30.04 
23.41 29.78 27.15 30.00 32.03 25.72 30.35 

23.41 36.43 28.22 75.36 32.06 24.33 28.04 
23.41 40.92 28.35 101.65 32.09 23.32 26.54 
23.38 37.86 27.14 140.32 32.18 21.71 24.15 
23.37 36.58 26.83 255.34 32.13 18.07 20.15 
23.31 31.92 24.81 352.47 32.01 15.77 17.96 

23.31 30.14 22.94 497.88 31.37 13.88 21.18 
23.13 25.38 19.88 641.39 30.00 14.95 14.54 
22.57 22.34 16.97 753.57 28.51. 15.62 13.46 
22.22 21.23 1623 885.36 27.18 14.65 14.89 
20.60 22.29 14.55 1194.32 24.00 16.07 16.93 

PO. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

(dB) 

2.17 
2.25 

2.31 
2.43 
2.43 
2.52 
2.59 

2.70 
2.68 
2.76 
2.90 
3.03 

For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

broadband \\drop-inn t;;;IMini·Circuits 

Monolithic Amplifiers 
50ohms,upto + 11 dBmout 
de to 2 GHz 

MAR 

GAIN, dB MAXIMUM DYNAMIC MAXIMUM DC PRICE $ 
Typical (at MHz) POWER, dBm RANGE RATING POWER 

Model 
No. Color FREQ. 

Dot MHz 100 500 

MAR MAR·l Brown DC-l000 18.5 17.5 
case VV105 MAR·2 Red DC-2JOO 13 12.8 

MAR·3 Orange DC-2JOO 13 12.8 
MAR-4 Yellow DC-1000 8.2 8.2 
MAR·6 White DC-2JOO 20 19 
MAR·7 Violet DC-2JOO 13.5 131 

o MAR·8 Blue DC-1000 33 28 

NOTES: 
• +4 dBm (1-2 GHz) 
o MAR-B stable for source load VSWR < 3.0: 1 
1. Operating temperature -20"C to +85"C 

Storage temperoture -55"C to + 100"C 

Typical Biasing Configuration 

0,'=-0----:,L5 --2LO ----=2L5 -'-.....J30L...--'35::---..J.O 

S11 (Input Return Loss) 
Freq. 
MHz dB Mag Ang 

100 -23.10 0.07 164 
500 -24.44 0.06 106 

1000 -24.44 0.06 72 
1500 -27.96 0.04 59 
2000 -24.44 0.06 149 
2500 -20.00 0.10 142 
3000 -18.42 0.12 139 
3500 -13.98 0.20 129 
4000 -11.06 0.28 120 

1000 
(Note 4) 

2000 MIN 

155 - 130 
12.5 11 8.5 
12.5 10.5 8.0 
8.0 - 7.0 

16 11 9 
12.5 10.5 8.5 
23 - 19 

Intercept at Pin 3 
pt. dBm 

Output Input NF 3rd 
(ldB) Com (no dB Order VSWR ~5"C) Current Volt. 
pression damage) Typ. Typ. In Out I(m ) P(mW) (mA) Typ. Ea. Qty 

0 +10 5.0 15 1.51 1.51 40 100 17 5 099 (100) 
+ 3 +15 6.5 18 1.3:1 1.61 60 325 25 5 1.50 (25) 

.+ 8 +15 6.0 23 16:11.61 70 400 35 5 170 (25) 
+11 +15 7.0 27 1.9:1 21 85 500 50 5 1.90 (25) 

0 t15 2.8 15 21 18:1 50 200 16 3.5 1.29 (25) 
+ 4 +15 5.0 20 21 1.5:1 60 275 22 4 1.90 (25) 
+10 +15 3.5 27 - - 65 500 36 7.5 220 (25) 

2 With no load output, derate maximum input power (no damage) by 10dB 
3 Price and specifications subject to change without notice. 
4. Minimum gain at highest frequency point and over full temperature range. 

designers amplifier kit, DAK·2 
5 of each model, total 35 amplifiers 

only $59.95 

Also, for your design convenience, Mini-Circuits 
offers chip coupling capacitors at 12 cents each.* 

Size Tolerance 
(mils) 
80x50 5% 
80x50 10% 

120x60 10% 

Temperature 
Characterrstlc 

NPO 
X7R 
X7R 

*Mtnlmum Order 50 per Value 

Value 

10,22.47,68, 100,470,680, 1000 pi 
2200,4700, 6800, 10,000 pi 
022, .047, 068, 1"1 

OUTPUT POWER @ 1 dB GAIN COMPRESSION, 
NOISE FIGURE AND lSI, I' GAIN VI. CASE TEMPERATURE OUTPUT POWER @ 1 dB GAIN COMPRESSION 

VI. CURRENT AND FREQUENCY ' .. 500 MHz, 1 .. 17 mA . 
~ 18 

~17 

~ 18 

" . " ~ 5 

& 3 

" 
.:-' 

,...-, 

-25 25 

Temperature. °C 

S21 (Power Gain) 

dB Ang 

18.5 171 
17.5 141 
15.5 111 
13,7 87 
12,3 67 
10,6 49 
9,3 34 
7.9 19 
6,6 3 

ISt,lt -

NF""""'; 

P,.q 

V 

55 85 

512 (Isolation Out-In) 

dB Mag Ang 

-21.94 0.08 4 
-21,94 0.08 15 
-20.00 0.10 24 
-17.72 0.13 26 
-15.92 0.16 21 
-14.89 0.18 18 
-13.98 0.20 12 
-13.15 0.22 5 
-12.04 0.25 -4 

,000 MHz 

15 20 25 30 35 40 

522 (Output Return Loss) 

dB Mag Ang 

-23.10 0.07 -14 
-23,10 0.07 -68 
-20,92 0.09 -124 
-20,00 0,10 -161 
-15,92 0.16 -177 
-15.92 0.16 155 
-16,48 0,15 144 
-15,92 0,16 135 
-15,39 0,17 127 

In Stock .. .lmmediate Delivery 
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3450 

16 

,. 
112 

" ~ 10 

I. 
Freq. 
MHz 

10.0. 
50.0. 

10.0.0. 
150.0. 
20.0.0. 
250.0. 
30.0.0. 
350.0. 
40.0.0. 

15,,;1 GAIN VI. CURRENT ~NO FREQUENCY 

2. 3. •• 5. 6. 
'., mA 

S11 (Input Return Loss) 

dB Mag Ang 

-18.42 0..12 173 
-19.17 0..11 154 
-20..0.0. 0..10. 130. 
-21.94 0..0.8 120. 
-24.44 0..0.6 126 
-20..92 0..0.9 147 
-17.0.8 0..14 147 
-13.56 0..21 136 
-11.37 0..27 123 

MICROWAVE COMPONENTS 

OUTPUT POWER @ 1 dB GAIN COMPRESSION, 
NorSE FIGURE AND IS"I' GAIN n. CASE TEMPERATURE 

R::C2fstst' '~'~OOO=MHz. ""T'25_m".~_,.,.--_-...., 

-25 25 55 .5 

Temper.ture, QC 

QUTPUT POWER ql 1 dB G ... IIII COMPRESSION 
va. CURRENT AND FREQUENCY 

20 3. •• 50 

'a. mA 

3450 

60 

S21 (POwer Gain) S12 (Isolation Out-In) S22 (Output Return Loss) 

dB Ang dB Mag Ang dB Mag Ang 

13.0. 174 -18.42 0..12 1 -17.72 0..13 -8 
12.8 156 -18.42 0..12 5 -18.42 0..12 -38 
12.5 131 -17.72 0..13 7 -18.42 0..12 -75 
11.8 10.9 -17.0.8 0..14 10. -18.42 0..12 -112 
11.0. 90. -16.48 0..15 9 -17.72 0..13 -121 
10..4 67 -15.39 0..17 6 -17.72 0..13 -165 
9.4 46 -14.42 0..19 -1 -17.72 0..13 171 
8.2 30. -13.98 0..20. -5 -17.72 0..13 155 
7.3 14 -13.56 0..21 "10. -18.42 0..12 142 

MAR-3 (TA = 25°C, Id = 35 rnA) OUTPUT POWER @ , dB GAIN COMPRESSION, 
NOISE FIGURE AND :511" GAIN VI. CASE TEMPERATURE OUTPU1 POWER @' 1 dB GAIN COMPRESSION 

vs. CURRENT AND FREQUENCY 

,j 

I. 
Freq. 
MHz 

10.0. 
50.0. 

10.0.0. 
150.0. 
20.0.0. 
250.0. 
30.0.0. 
350.0. 
40.0.0. 

Freq. 
MHz 

10.0. 
50.0. 

10.0.0. 
150.0. 
20.0.0. 
250.0. 
30.0.0. 
350.0. 
40.0.0. 

41 

A·1814 

S" I GAIN liS. CURRENT AND FREQUENCY 

2. 3. •• 50 60 

'd' mA 

S11 (tnput Return Loss) 

dB Mag Ang 

-23.10. 0..0.7 172 
-24.44 0..0.6 156 
- 26.0.2 0..0.5 146 
-27.96 0..0.4 172 
-24.44 0..0.6 173 
-15.39 0..17 175 
-12.40. 0..24 157 

-9.90. 0..32 140. 
-8.18 0..39 124 

15,,11 GAIN v •. CURRENT AND FREQUENCY 

' •• mA 

S11 (Input Return Loss) 

dB 

'-14.42 
-14.89 
-15.39 
-15.39 
-14.42 
-'12.40. 
-10..17 
-8.18 
-6.74 

Mag 

0..19 
0..18 
0..17 
0..17 
0..19 
0..24 
0..31 
0..39 
0..46 

Ang 

177 
169 
159 
157 
151 
159 
151 
139 
126 

7. 

'I 13 

... 12 

~ " 
~ 10 

• 
.. 7 .' 

....... 

-25 

1-1000 MHz I =35 rnA . , 
5tl· t ,:-

..:.c.. . 

-:----- P,II_:o-
. 

.... 
Nf 

25 55 .5 
Temper.ture, ·C 

20 30 .0 50 60 70 

Id , mA 

S21 (POWer Gain) S12 (Isolation Out-In) S22 (Output Return LosS) 

dB Ang dB 

13.0. 174 -18.42 
12.8 152 -18.42 
12.5 128 -17.72 
11.8 10.3 -17.08 
10.5 83 -14.98 
10..3 59 - 14.42 
9.1 38 --13.98 
7.8 21 -13.56 
6.5 3 -13.15 

OUTPUT POWER ~ 1 dB GAIN COMPRESSION, 
NOISE FIGURE AND iSI,11 GAIN ve. CASE TEMPERATURE 

~ ,. 
, 13 

a: 12 

'I 10 

,;; I 

~ 7 

.: I 
z 

5 

....... 

Ii. 
. '-
"i' 

-25 

1-1000 MHz I_50 mA .. 
'. • 

.' -,',P"l. 
• ...... .. 

. ' .. ' 
. 

.. ' .... .. -- 1=;1!~'~ 

.. .. .' 
.... I·· •• ·.·.i • 

25 55 15 

Mag 

0..12 
0..12 
0..13 
0..14 
0..18 
0..19 
0..20. 
0..21 
0..22 

Ang dB Mag 

1 -16.48 0..15 
5 -15.92 0..16 

10. -14.98 0..18 
12 -13.56 0..21 
11 -12.0.4 0..25 
5 -11.70. 0..26 

-a -12.0.4 0..25 
-6 -12.0.4 0..25 

-14 --12.04 0..25 

OUTPUT POWER @ , dB GAIN COMPRESSION 
v •. CURRENT AND FREQUENCY 

'0 50 60 70 

Ang 

-11 
-45 
-88 

-120. 
-142 
-173 

168 
152 
138 

'0 

S21 (Power Gain) S12 (Isolation Out-In) S22 (Output Return Loss) 

dB Ang dB Mag Ang dB Mag Ang 

8.2 174 -15.92 0..16 0. -20..0.0. 0..10. -14 
8.2 156 -15.92 0..16 1 -17.72 0..13 -54 
8.1 135 -15.92 0..16 3 -14.89 0..18 -94 
8.0. 112 -15.39 0..17 4 -12.40. 0..24 -121 
7.7 90. -14.42 0..19 3 -11.0.6 0..28 -145 
7.6 69 -13.98 0..20. -1 -9.37 0..34 -165 
6.9 46, -13.15 0..22 -6 -9.12 0..35 176 
6.0. 27 -12.77 0..23 -11 -8.64 0..37 160. 
4.9 8 -12.0.4 0..25 -23 -8.40. 0..38 147 

t:JMini-Circuits P.O. BOX 350166, Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS 3450 

MAR-6 (TA 16 mA) OMini-Circuits 

!l: 

f 
.G 

,. 20 2. 
I ... IRA 

511 (Input Return Loss) 
Freq. 
GHz dB Mag Ang 

0.1 27.96 .04 171 
0.5 26.02 .05 -105 
1.0 - 17.72 .13 -118 
1.5 13.56 .21 -·140 
2.0 -10.75 .29 --163 
2.5 9.37 _34 -176 
3.0 7.74 .41 169 
3.5 - 6.74 _46 157 
4.0 6.20 .49 146 

S" r GAIN ",s. CURRENT AND FREQUENCV 
16 

,. ,. 30 40 .. 
1.,mA 

511 (Input Return Loss) 
Freq. 
MHz dB Mag Ang 

100 -26.02 0.05 169 
500 30.46 0.03 133 

1000 ·40.00 0.01 58 
1500 --24.44 0.06 -113 
2000 16.48 0.15 -144 
2500 - 11.37 0.27 -165 
3000 -8.64 0.37 169 
3500 - 6.94 0.45 150 
4000 5.98 0.51 134 

!l: 
c 
;; 

" 
J 

,. 30 40 50 .. 
1 •• mA 

Freq. 
511 (Input Return Loss) 

MHz dB Mag Ang 

100 -15.92 0.61 -21 
SOO -8.18 0.39 -77 

1000 -11.37 0.27 -113 
lS00 -11.70 0.26 -139 
2000 -10.46 0.30 -155 
2500 -9.63 0.33 -180 
3000 -8.87 0.36 167 
3500 -7.54 0.42 153 
4000 -6.94 0.45 141 

EEM 1988 

7. 

~ 1 • . -
,j 1. 

OUTPUT POWER @ 1 dB a..1N COIIPRESSION. 
NOtSE FIGURE AND 11.,1' GAIN va. CASE TBlP£RATURE 

t.O.5 GHz, I .. _14 mA 

-IS +IS +55 + .. -'" 
!l: 

2 '" z 

I 2 

i • 
.: 

-2 

OUTPUT POWER @ 1 dB GAIN COIIPRESSION 
... fREQUENCY 

.2 .3 .. 1.8 2" 

F....-ner.GHz 

... 
521 (Power Gain) 512 (Isolation Out-In) 522 (Output Return LosS) 

dB 

20.1 
18.7 
16.4 
14.1 
12.0 
10.3 
8.7 
7.2 
6.1 

!l: 
.: z 

Mag Ang dB 

10.09 171 -22.5 
8.57 138 -21.3 
6.57 107 -18.8 
5.06 84 -17.1 
3.98 65 -15.8 
3.26 55 -15.2 
2.71 42 -14.8 
2.31 30 -14.2 
2.01 18 -13.8 

OUTPUT POWER @ 1 dB GAIN COMPRESSION, 
NOISE FIGURE AND IS,,:' GAIN ..... CASE TEMPERATURE 

t '" 1000 MHz, I ... 22 mA 

-'5 25 55 .5 

Temper.lure, DC 

Mag 

.075 

.086 

.115 

.140 

.163 

.174 

.181 

.194 

.203 

Ang dB Mag 

5 -27.96 .04 
21 -20.00 .10 
28 -17.08 .14 
28 -16.48 .15 
26 -15.92 .16 
28 -15.92 .16 
25 -16.48 .15 
22 -17.72 .13 
20 -20.00 .10 

OUTPUT POWER iit 1 dB GAIN COMPRESSION 
vs. CURRENT AND FREQUENCY 

'0 3. 4. SO 

I". rnA 

Ang 

-30 
-104 
-lSO 

180 
157 
150 
143 
144 
156 

6. 

521 (Power Gain) 512 (Isolation Out-In) 522 (Output Return Loss) 

!l: 

!i 
~ 
i 

dB Ang dB 

13.5 173 -19.17 
13.1 150 -18.42 
12.5 122 -17.72 
11.8 95 -16.48 
10.5 70 -15.39 
9.6 48 -14.89 
8.1 27 -13.98 
6.5 10 -14.42 
5.0 -4 -14.42 

OUTPUT POWER @ 1 dB GAIN COMPRESSION, 
NOISE FIGURE AND IS •• I' GAIN va. CASE TEMPERATURE 

... 1000 MHz, la 2< 3& mA 

& '1 . 
" 

-25 25 55 .5 

Temperalure. °C 

Mag 

0.11 
0.12 
0.13 
0.15 
0.17 
0.18 
0.20 
0.19 
0.19 

521 (Power Gain) $12 (Isolation Out-In) 

dB Ang dB Mag Ang 

33.0 162 -40.00 0.01 38 
27.8 109 -27.96 0.04 52 
23.0 80 -24.44 0.06 51 
19.4 62 -21.94 0.08 46 
16.9 47 -20.00 0.10 41 
14.8 32 -18.42 0.12 32 
12.9 20 -17.72 0.13 27 
11.4 6 -17.08 0.14 21 
9.8 -5 -16.48 0.15 14 

Ang dB Mag 

1 -17.08 0.14 
6 -17.72 0.13 

10 -19.17 0.11 
10 -17.72 0.13 

7 -15.39 0.17 
1 -14.42 0.19 

-6 -14.89 0.18 
-11 -15.39 0.17 
-15 -15.39 0.17 

OUTPUT POWER @ 1 dB GAIN COMPRESSION 
vs. CURRENT AND FREQUENCV 

2. 30 4. 5. 50 

la' mA 

~2 (Output Return Loss) 

dB Mag Ang 

-4.73 0.58 -24 
-9.37 0.34 -96 

-13.56 0.21 -147 
-14.89 0.18 174 
-15.39 0.17 153 
-14.42 0.19 127 
-17.08 0.14 111 
-17.72 0.13 107 
-19.17 0.11 106 

Ang 

-7 
-41 
-94 

-148 
174 
154 
144 
144 
152 

7. 

K 

0.79 
0.75 
0.89 
0.96 
0.97 
1.01 
1.07 
1.06 
1.10 

In Stock ... lmmediate Delivery 
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3450 MICROWAVE COMPONENTS 3450 

broadband linear 

Power Amplifiers 50 ohms 

up to 100mW (+20 dBm) 

50 KHz to 2000 MHz 

case style selection 
outline drawings section 1 

MODEL FREQUENCY GAIN, dB MAXIMUM POWER, dBm DYNAMIC RANGE VSWR 
NO. MHz 

Flatness Control Output (idB) Input NF, dB 
Min. Max. range Compression (no damage Typ. 

z FL ZFI,SOO 
ZFI,SOO HLN 

... ZFI,SOOLN 
ZFI,7S0 

• ZFI,1000 

caseY 39 ZFI,1000G 

caseS 

caseS 

ZFI,1000LN 

ZFI,2000 

S98 ZFI,1000H 

S98 ZFI,1000VH 

NOTES: 

0.05·500 
10·500 

0.1·500 
0.2·750 

O.HOOO 

10·1000 
0,1·1000 

10·2000 

10·1000 

10·1000 

• + f5dBm below 1000 Mhz. 

20· 
19 
24 
18 
17 

17 
20 

20 

28 

20 

±1.0 - +9 +5 5.3 
±0.4 - +16 +15 3.8 
±0.3 - +5 +5 3.1 
±0.5 - +9 +5 6.0 
±0.6 - +9 +5 6.0 

±1,5 30 +3 0 12 
±0.5 - +3 +5 3.4 

±1.5 - + 17- +5 7.0 

±1,0 - +20 +5 5 

±1 - +26' +15 4.5 

.ZFl:10000utputVSWR2.8:1 maximum over 750-1000 MHz; 1 dB compression + 7dBm500·1000MHz 

... VSWR 1.6 maximum from 0.1 to 0.2 MHz. 
1. Operating temperature is -55°C to + 71°C except the ZFl:2000 is -55°Cto 

+ 100°C. When models ZFl:1000H and ZFL·2000 ore mounted to chassis using a 
thermoconductive paste, their operating temperature range will be increased. 

2. With no load output, derate maximum input power (no damage) by 10 dB. 
3. Prices and specifications subject to change without notice. 
, Above 500 MHz, 24 dBm 

ZFl·500 

FREQ. GAIN. dB LINEARITY NOISE VSWR 
(MHz) FORWARD REVERSE Compo Pout RGURE in out 

(dB) (dBm) (dB) 

.050 22,8 37.70 0.6 10.6 

.104 22.9 38.80 0.6 10.9 1.33 1,09 

.217 23.0 38.70 .7 11.0 1.33 1.09 

.453 23.4 38.60 .8 11.4 1.34 1.08 

.943 23.3 38.50 .7 11.3 1.35 1.09 

1.966 23,4 38.30 .8 11.4 6.0 1.35 1.07 
4.098 23.5 38.30 .8 11.4 5.9 1.35 1.09 
8.541 23.5 38.20 .8 11.4 5.9 1.35 1.07 

10.910 23.4 38.30 .8 11.4 6.0 1.37 1.DB 
22.738 23.4 38.20 .8 11.4 5.9 1.36 1.09 

47.389 23.5 38.10 .8 11.4 5.8 1.36 1.07 
98.767 23.6 38.00 .9 11.6 5.9 1.37 1.07 

126.160 23.8 38.00 .8 11.7 5.9 1.38 1.07 
161.151 23.7 38.00 .9 11.6 5.8 1.38 1.09 
205.846 23.7 38.00 .9 11.6 5.8 1.36 1.10 

262.938 23.6 38,00 .9 11.6 5.8 1.39 1.09 
335.865 23.5 37.70 .8 11.4 5.7 1.41 1.DB 
429.019 23.1 37.20 .9 11.0 5.6 1.44 1.DB 
548.00B 22.5 36.00 .7 11.4 5.6 1.50 1.11 
700.000 21.4 34.90 .5 9.3 5.8 1.56 1.16 

ZFl·500·LN 

FREQ GAIN 
(MHz) (dB) 

,100 30,90 
.300 30.83 
.006 30.81 

1.100 3080 
2.390 30.7] 

5.190 30.76 
10.130 30.76 
24.460 30,74 
40.490 30,75 
50.120 30.70 

100.720 30.71 
190.970 30.67 
250.520 30.72 
322.330 30,75 
503.450 30.68 

Intercept 
pt., dBm 
3rd order 

In Out 

+18 1.9 1.9 
+3.0 1.5 1.5 
+14 1.5:1 1.6 
+18 1.5:1 2:1 
+18 ' 1.5:1 2:1 

+13 2:1 2:1 
+14 1.5 2:1 

+25 2:1 2:1 

+33 2:1 2:1 

+38 1.8 2.0 

LINEARITY 
Comp Poul 
(dB) (dBm) 

0.72 7.65 
.89 7.62 
.87 7.92 
.86 7.99 
.83 7.77 

.81 7.45 

.80 7.39 

.77 7,36 

.76 7,35 

.7.5 7.24 

.72 7.16 

.67 6.97 

.67 6.91 

.62 6.7] 

.56 6.52 

DC POWER PRICE $ 

Volt. Current Ea. Qty. 

+15 85mA , 69.95 (1·24) 
+1.5 110mA 99.95 (1·24) 
+15V 60mA' 79.95 (1·24) 
+15V 90mA' 74.95 (1·24) 
+15V 105mA 79.95 (1·24) 

+15V 100mA 199.00 (1-9) 
+15V 60mA 89.95 (1·24) 

+15V 100mA i219.00 (1·9) 
I 

15 150mA .219.00 (1·9) 

'+15 320mA 229.00 (1·9) 

NSN GlI)E 
MeL NO. NSN 
ZFL -2000 5895-01-220-2213 

RETURN 
NOISE LOSS 
FIGURE in out 

33.84 16.81 
27.01 16.81 
26.10 17.15 
25.48 17.35 
25.30 17.43 

25.25 17.53 
2.52 25.19 1].56 
2.47 25.25 17.55 
2.50 25,09 17.63 
2.52 24.96 17.70 

2.56 24.00 18.01 
2.57 21.77 19.07 
2.59 20.21 20.28 
2.57 18.43 22.69 
2.65 15.38 23.DB 

r:::JMini-Circuits P.O. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
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3450 MICROWAVE COMPONENTS 3450 

r.:;::IMini-Circuits 
ZFL·750 ZFL·1000 

RE~ RE~ 
FREQ GAIN LINEARITY NOISE LOSS FREQ GAIN LINEARITY NOISE lOSS 
(MHz) (dB) Comp 

(dB) 
Poul FIGURE in out 

(dBm) 
(MHz) (dB) Comp 

(dB) 
Poul FIGURE in out 

(dBm) 

0.100 1963 096 10.68 2292 28.41 0.100 19.63 096 1068 22.92 28.41 
0.200 19.89 0.94 10.70 22.92 28.41 0.200 19.89 094 10.70 22.92 28.41 
0.300 19.91 116 11.45 25.71 35.78 0300 1991 1.16 11.45 25.71 35.78 

10.300 19.96 1.08 11.08 6.21 27.16 32.20 10300 19.96 108 1108 6.21 27.16 32.20 
110270 1992 1.16 10.65 6.06 25.45 32.80 110.270 1992 1.16 10.65 6.06 25.45 3280 

195240 1991 1.06 10.37 600 23.54 30.92 195240 1991 106 10.37 600 23.54 30.92 
305.210 19.90 74 982 6.16 21.66 27.51 305.210 19.90 74 9.82 6.16 21.66 27.51 
400180 19.91 77 9.71 610 21.73 23.63 400 180 1991 77 9.71 6.10 21.73 2363 
500.150 20.03 67 9.40 6.14 23.07 20.01 500.150 2003 67 9.40 6.14 23.07 20.01 
610.120 20.20 58 9.05 6.12 28.88 16.05 610120 20.20 58 9.05 6.12 28.88 1605 

667.600 20.34 44 8.35 34.56 14.33 667.600 2034 44 8.35 34.56 14.33 
700.09Q 20.35 44 8.35 601 3461 13.48 700090 20.35 44 8.35 601 3461 13.48 
750 080 20.41 606 29.25 12.33 750 080 2041 6.06 29.25 1233 
917.520 20.19 6.06 20.36 9.54 917520 2019 6.06 20.36 9.54 

1000.000 1990 6.13 18.64 8.97 1000 000 1990 6.13 18.64 8.97 

ZFL·1000G ZFL·1000lN 
RETURN 

FREQUENCY GAIN. dB FREQ GAIN LINEARITY NOISE LOSS 
(MHz) OV 1V 1.4V 1.S7V (MHz) (dB) Comp Poul FIGURE in out 

(dB) (d8m) 
10.000 26.99 20.12 10.35 .87 
39.750 27.67 20.03 9.46 .61 0100 2293 142 5.66 21.51 19.99 
69.500 27.66 19.75 8.90 -1.38 1000 2450 1.35 5.73 31.01 35.40 
99.250 27.61 1958 8.61 -1.74 5010 2448 1.28 5.70 31.98 42.86 

129.000 27.51 19.41 8.37 -2.03 10520 2448 125 5.60 2.67 31.97 48.17 
47.030 2444 1.28 540 2.70 32.34 4740 

158.750 27.42 19.29 8.21 -2.23 
188500 27.31 19.17 8.05 -2.39 100.000 2441 1.16 5.42 285 31.56 48.92 
218.250 27.21 19.07 7.92 -2.49 201.500 24.18 1.14 598 285 3062 4118 
248.000 2712 18.98 7.83 -2.62 252.250 2419 1.10 6.07 295 3101 34.22 
277.750 27.06 18.92 776 -2.63 303.000 2416 103 601 292 29.01 2761 

498.750 2419 71 592 296 28.71 2455 
307500 27.01 18.87 7.68 -2.73 
396750 26.71 18.61 749 -2.81 600.250 2427 64 6.10 295 28.50 2100 
456.250 26.59 18.45 7.34 -2.93 701 750 24.33 54 5.93 2.97 29.19 19.66 
545.500 26.44 18.20 7.12 -298 803250 24.40 50 5.96 302 30.28 16.43 
634.750 26.36 1798 6.91 -3.07 897500 24.41 48 5.86 3.03 28.64 14.35 

999.000 24.26 44 5.71 3.05 25.58 11.97 
724.000 26.30 17.77 6.71 -3.11 
813.250 26.33 17.61 6.54 -3.11 
902.500 26.16 17.43 6.35 -309 
991.750 25.75 17.20 6.15 -313 

1021500 2551 17.08 6.06 -3.18 

ZFL·1000H ZFL·2000 

FREQ. GAIN. dB LINEARITY NOISE VSWR FREQ. GAIN. dB LINEARITY NOISE VSWR 
(MHz) FORWARD REVERSE Compo Poul FIGURE in out (MHz) FORWARD REVERSE Compo Pout FIGURE in out 

(dB) (dBm) (dB) (dB) (dBm) (dB) 

10.000 31.15 48.0 102 20..13 5.63 1.36 1.33 10m 2268 33.41 1.26 15.44 4.1 1.44 1.28 
84.500 31.0.4 49.3 97 20.09 5.32 1.39 131 105.42 22.58 33.31 1.26 15.35 4.1 1.46 1.21 

121.750 3104 48.2 .95 20..09 4.57 1.45 1.36 20083 2260 33.35 1.30 1532 4.1 1.44 1.13 
159000 31.0.4 480 94 20..09 4.37 1.47 1.36 29625 22.48 33.37 1.28 15.24 4.1 1.35 1.09 
196.250 31.06 47.6 .96 20..08 4.23 1.39 138 39167 2232 33.45 10.5 15.19 4.0 1.24 1.13 

233.500 31.07 48.4 95 20.0.8 4.23 1.39 1.30 487.08 2196 33.60 0.92 15.11 3.9 1.18 1.14 
270750 31.06 47.4 94 20..08 4.31 1.33 1.37 582.50 21.63 34.05 080. 14.74 4.3 1.21 1.18 
308000 3107 47.2 95 20.06 4.32 140 1.30 677.92 21.60 34.33 0.82 14.86 4.4 1.37 1.24 
382500 31.15 46.8 100 2009 4.32 1.40 1.32 773.33 22.03 34.03 0.74 15.28 4.5 1.48 1.30 
494.250 31.20. 48.4 97 20.16 4.34 1.31 139 868.75 22.42 33.59 0.71 15.74 4.7 1.53 1.36 

606000 31.09 48.0 .89 20.13 4.33 1.41 1.38 96417 22.64 33.12 0.62 15.98 4.8 1.49 1.45 
680.500 30.84 48.0 .77 20m 4.33 1.42 1.50 1059.40 22.89 32.74 0.68 16.25 4.9 1.39 1.59 
792.250 30.65 49.3 .53 20.01 4.29 1.36 1.40 1154.70 23.14 32.22 0.79 16.42 5.1 1.25 1.71 
904000 30.86 48.1 .31 20..22 4.18 145 1.44 1250.20 23.44 31.64 0.88 16.54 5.2 1.05 1.76 

1015.800 3182 45.9 .36 21.17 4.22 139 1.38 1345.80 2334 31.15 073 16.57 5.2 1.19 1.67 

1127.500 32.18 43.5 .61 21.37 4.30 126 1.91 1441.00 23.18 30.81 0.63 16.55 5.3 1.44 1.52 
1239300 3103 36.8 49 20.17 4.29 1.44 2.10 1535.90 22.96 3064 0.49 16.45 5.3 '1.64 1.31 
1313800 3108 42.0 49 20.48 4.34 1.29 212 1631.50 22.64 30..73 0.38 16.22 5.2 1.77 1.10 
1388300 31.02 42.5 .56 20..43 4.38 1.84 2.02 1726.90 22.32 30.57 0.33 15.97 5.0 1.78 1.11 
1500000 29.31 43.2 .26 19.06 4.19 3.42 1.48 1822.20 2208 30.05 0..26 15.80. 5.1 1.67 1.28 

1917.60 21.70 29.21 O.O~ 1567 5.2 1.54 1.43 
20.14.80. 21.03 29.26 0..46 1558 5.4 1.55 1.53 
210.8.20. 20..24 28.70 0..89 15.20. 5.6 1.97 1.57 
220400 19.23 28.44 1.17 14.47 5.9 2.93 148 
2299.70. 18.26 28.28 1.11 13.35 5.3 4.15 1.29 

In Stock .. .lmmediate Delivery 
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3450 MICROWAVE COMPONENTS 3450 

broadband linear 

Power Amplifiers 50 ohms 

up to 100mW (+20 dBm) 

10 MHz to 4.2 GHz 

case style selection 
outltle drawngs see pages 4-9 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm 
GHz 

MODEL Flatness Output (1dB) Input 
NO. Min. Max Compression (no damage) 

ZHL-1042J ZHL·1042J 0.01-4.2 25 ± 1.5 ,20 '10 

case NN 92 

DYNAMIC RANGE VSWR DC POWER 

Intercept 
pt., dBm 

NF, dB 3rd order 
Typ. Typ. In Out Volt. Current 

4.5 ,30 2.5.1 2.51 15 0.300A 

.. §a ZHL-1042J computer-automated performance data 
'~~ typical production un it / for data of other models consult factory 

FREQUENCY GAIN, dB LINEARITY NOISE FIGURE 
(MHz) FORWARD REVERSE Compo Pout (dB) 

(dB) (dBm) 

10.000 28.98 52.6 94 2195 18.7 
114.750 2834 547 80 21.33 7.1 
219 500 28.31 54.1 76 21.29 5.5 
324250 2820 53.6 73 2118 4.7 
429000 28.05 56.8 70 21.05 4.5 
533 750 2786 56.6 70 20.82 4.4 
630500 27.65 56.6 75 20.56 44 
743250 2734 56.7 82 2018 44 
848000 27 D5 582 83 19.80 4.5 
952 750 2688 57 1 88 19.51 4.7 

1057500 2682 579 93 19.39 4.7 
1162300 2687 552 94 19.42 47 
1267000 26.98 52.5 94 19.57 45 
1476500 27 13 534 82 1989 4.6 
1686000 2707 51 7 70 1971 4.8 
1895500 2731 51.8 .62 19.57 49 
2105000 27 75 506 54 2050 5.2 
2314500 2808 520 40 2098 5.6 
2524000 2839 507 38 2133 5.3 
2838300 2823 50.8 31 2106 5.2 
3047 800 2834 52.0 .54 2100 5.2 
3257 300 2862 50.8 79 21 17 52 
3466 800 2858 53.0 90 20.94 57 
3676300 2849 531 89 2079 59 
3781000 2842 538 90 20.72 63 
3885800 2839 53.2 88 2066 6.3 
3990500 2840 541 95 2062 63 
4200000 2750 530 1.10 2000 64 

PRICE $ 

Ea. Qty 

495 (19) 

VSWR 
in out 

119 1.20 
128 122 
121 1.17 
1.25 1.22 
129 139 
131 1.40 
1.29 148 
1.25 158 
1.28 1.69 
1.23 1.76 
122 1.74 
1.33 1.70 
1.56 165 
1.67 1.38 
156 1.19 
138 1.23 
118 1.25 
1.19 1.30 
118 137 
1.19 152 
119 1.60 
1.29 162 
166 1.60 
1.86 1.57 
1.83 159 
157 1.55 
123 160 
166 160 

OMini-Circuits PO. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
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3450 

up to 1 Watt (+30dBm) 

10 MHz to 4,2 GHz 

FREQl!'NCY GAlli, dB 
GHz 

MODEL Flatness 
NO. Min. Max 

ZHL-42 ZHL·42 0.7-4.2 30 j: 1.0 

case U 36 ZHL·4240 0.7·4.2 40 j:1.5 
ZHL·42W 0.01·4.2 30 ±1.5 

NOTES: 

MICROWAVE COMPONENTS 

ZHL-42 

MAXMJM POWER, dBm DYNAMC RANGE VSWR 

ntercept 
pt .. dBm 

Output (1dB) nput NF,dB 3rd order 
Compression (no damage) Typ. Typ. n Out 

+29 + 10 10 +38 2.5:1 2.5:1 
+29 0 4 +38 2.5:1 2.5:1 

• +29' +10 8" .. +38 2.5:1 2.5:1 

ZHL-42 
1. Operating temperatue -20°C to FREQ. GAIN, dB LNEARtTY 

+65°C (MHz) Forward Reverse Compo Pout 
Storage temperatlJ'e - '55°C to + 100°C (dB) (dBm) 

2. With no load output, derate maximum 
700.25 33.56 47.42 1.18 28.91 

input power (no damage) bylOdB. 845.84 33.44 47.61 1.05 28.82 
3. Prices and specifications subject to 991.85 33.61 4766 0.86 29.29 

change without notice. 1137.60 34.37 47.97 0.93 29.98 
1283.50 34.54 47.96 0.61 30.42 

, + 28 dBm, 10 MHz to 700 MHz, 3500 MHz to 
4200 MHz 1429.70 34.09 48.08 0.07 30.65 

"Below 100 MHz increases to 15 dB at 10 MHz 1575.50 34.06 48.00 0.16 30.53 
1720.90 34.65 48.03 0.80 30.65 

FEATURES 1866.60 35.05 48.15 1.41 30.46 
2013.10 35.42 48.30 1.75 3057 

• Up to1w, covers 700 MHz 2158.00 35.21 48.36 1.40 30.53 

to 4,2 GHz 
2304.20 34.72 48.35 1.30 30.13 
2448.60 34.42 48.27 1.22 29.77 
2595.20 34.55 48.36 1.05 29.91 

• ultra-linear Class A design 2741.40 33.78 48.26 0.31 3001 

provides unconditional 2887.60 34.03 48.29 0.32 30.35 
2999.40 34.25 48.39 0.49 30.38 

stability 3033.30 34.05 48.50 0.29 30.50 
3179.70 33.85 48.35 0.36 30.27 

• any load impedance can 
3324.30 3401 48.62 0.77 30.04 

3470.30 34.34 48.51 0.79 30.19 
be connected without 3616.70 34.49 48.76 1.07 29.91 

concern for damage or 
3763.00 34.65 48.61 0.72 29.73 
3909.00 32.36 48.49 0.33 29.69 

oscillation 
4053.50 33.32 48,74 0.05 3030 
4199.90 34.60 48.69 0.08 30.04 

• ideally suited for T ACAN, ZHL-4240 
mobile radio, telemetry, 700.00 45.20 1.18 28.91 

anti-collision, and satellite 875.00 45.38 1.05 28.82 
1050.00 44.65 0.86 29.29 

communications systems 1225.00 44.40 0.93 29.98 
1400.00 44.47 0.61 30.42 

• use to boost signal/sweep 1575.00 44.93 0.07 30.65 
1750.00 45.46 0.80 30.65 

generator output, achieve 1925.00 45.48 1.75 30.57 
2100.00 44.99 1.30 30.13 

broadband isolation, and 2275.00 44.57 1.22 29.77 

provide up to four test 2450.00 44.37 1.05 29.91 
2625.00 44.45 0.31 3001 

set ups with a four-way 2800.00 44.70 0.32 30.35 
2975.00 44.88 0.49 30.38 

splitter 3150.00 45.64 036 30.27 

• exceptionally low price 
3325.00 46.25 0.77 30.04 
3500.00 45.92 0.79 30.19 
3675.00 45.19 1.07 29.91 

• one-year guarantee 3850.00 44.85 033 29.69 
4025.00 45.18 0.05 30.30 

• immediate delivery 4200.00 46.71 0.08 30.04 

OMini-Circuits 
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3450 

DC POWER PRICE $ 

Volt. Current Ea. Qty. 

15 O.lBA 895 (,-9) 

15 OlA '395 (,-9) 
15 0.75A 1,095 (1-9) 

NOISE FIGlR: VSWR 
(dB) in out 

7.3 1.57 1.98 
7.17 1.54 1.67 
7.17 1.51 1.42 
7.17 1.46 1.37 
7.20 1:43 1.36 

7.17 1.60 1.33 
7.19 1.67 1.47 
7.21 1.72 1.43 
7.24 1.62 1.32 
7.28 1.57 1.20 

7.33 1.47 1.21 
7.42 1.48 1.16 
739 1.49 1.15 
7.38 1.51 1.18 
7.38 1.37 1.24 

7.39 1.34 1.52 
7.40 1.28 1.94 
7.41 1.24 1.99 
7.43 1.24 114 

.7.43 1.30 1.56 

7.47 1.39 1.43 
7.52 1.58 1.28 
7.58 1.67 1.11 
7.62 1.54 1.21 
7.96 1.39 1.39 

1.44 1.84 

3.9 1.23 1.65 
3.9 1.20 1.29 
3.9 1.23 1.22 
3.8 1.22 1.37 
3.8 1.34 1.33 

3.8 1.50 1.20 
3.9 1.30 1.20 
3.9 1.26 1.22 
3.9 1.23 1.22 
3.8 1.40 1.18 

3.6 1.49 1.20 
3.6 1.64 1.41 
3.6 1.59 1.76 
3.6 1.52 1.90 
3.6 1.32 1.98 

3.6 1.28 1.73 
3.6 1.37 1.32 
3.8 1.41 1.24 
3.8 1.55 1.48 
3.8 1.41 1.55 
4.1 1.66 1.95 
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3450 MICROWAVE COMPONENTS 

broadband linear 

Power Amplifiers 
up to 1 Watt (+30dBm) 

50 KHz to 1200 MHz 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm DYNAMIC RANGE VSWR DC POWER PRICE $ 
MHz 

Intercept 
pI., dBm 

MODEL Flatness Output (1dB) Input NF, dB 3rd order 
NO. Min. Max. Compression (no damage) Typ. Typ. In Out 

ZHL-A ZHL·1,.. 2·500 16 ±1.0 +28 +20 11 +38 2:1 2:1 
case S 32 ZHL-3'" 0.4·150 24 ±1.0 +29.5 +10 11 +38 2:1 2:1 

ZHL-32'" 0.05 ·130 25 ±1.0 +29 +10 10 +38 2:1 2:1 

HL-2 10-1000 16 ±1.0 +29 +20 18 +38 2:1 2:1 
HL-2-8 10-1000 27 ±1.0 +29 +10 10 +38 2:1 2:1 

ZHL 
case T 34 

HL-2-12· 10-1200 24 ±1.0 +29 • +10 10 +38 2:1 2:1 

• + 28.5 dBm maximum output 1000 to 1200 MHz; available only with SMA 

NOTES: 
1. Operating temperature - 20'C to + 65'C. 

NSN GUIDE 
ZH..-1A 

Storage temperature -55'C to +100'C. 
2. With no load on output, derate maximum input power (no damage) by 10dB. 
3. Prices and specifications subjeclto change without notice. 

FEATURES 
• Up to 1w, covers 50 KHz to 1200 MHz 

, ultra-linear Class A design provides unconditional stability 

ZH..-3A 
ZH..-32A 

• any load impedance can be connected without concern for 
damage or oscillation 

• ideally suited for TACAN, mobile radio, telemetry, anti-collision, and 
satellite communications systems 

VOlt. Current 

+21N 0.6A 
+24V 0.6A 
+24V 0.6A 

t24V 0.6A 
+24V 0.6A 
+24V 0.75A 

6130-01-088-2322 
5895-01-194-1718 
5895-01-238-7973 

• use to boost signal! sweep generator output I achieve broadband 
isolation, and provide up to four test set ups with a four-way spUtter 

• exceptionally low price 

• one-year guarantee 

Ea. 

199 
199 
199 

349 
474 
625 

47 t::1Mini·Circuits P.O. BOX 350166, Brooklyn. New York 11235-0003 (718) 934-4500 
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QIy. 

1-9 
1·9 
1·9 

1-9 
1-9 
1-9 
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3450 MICROWAVE COMPONENTS 3450 

broadband linear 

Power Amplifiers 
up to 2 Watts (+33 dBm) 

5 MHz to 800 MHz 

FREQUENCY GAIN, dB MAXIMUM POWER, dBm DYNAMIC RANGE VSWR DC POWER PRICE $ 
MHz 

Intercept 
pt., dBm 

MODel Flatness Output (1dB) Input NF, dB 3rd order 
NO. Min. Max. Compression (no damage) Typ. Typ. In Out Volt. Current Ea. QIy. 

ZHL-2W ZHL-1-2W 5-S00 29 ",1.0 +33 +10 12 +44 2:1 2:1 +24V 0.9A 495 1-9 
case T 35 ZHL-7-2W 600-800 28 ",to +33 -1-10 12 +43 2:1 2:1 +24V 0.9A 525 1-9 

NOTES: 
1. Operating temperature - 20°C to + 65°C. 

Storage temperature -55°C to + 100°C. 
2. With no load on output. derate maximum input power (no damage) by 10dB. 
3. Prices and specifications subject to change without notice. 

~ ~ 
ZHl-1-2W ZHl-7-2W 
FREQ_ GAIN, dB LINEARITY VSWR FREQ_ GAIN, dB LINEARITY VSWR 
(MHz) FORWARD REVERSE Comp_ Poul in out (MHz) FORWARD REVERSE Compo Poul in out 

(dB) (dBm) (dB) (dBm) 

5.00 32.25 58.70 0.25 32.86 1.46 1.65 600.00 30.93 54.30 .77 33.41 1.46 1.34 
031.05 31.64 58.90 0.26 32.74 1.39 1.67 610.00 31.03 54.60 .79 33.SO 1.41 1.29 
057.10 31.58 58.60 0.36 32.70 1.38 1.70 620.00 31.09 53.SO .74 33.61 1.39 1.28 
083.15 31.59 58.40 0.42 32.58 1.36 1.74 630.00 31.17 53.40 .74 33.70 1.37 1.28 
109.20 31.51 57.SO 0.39 32.56 1.33 1.80 640.00 31.24 53.00 .72 33.78 1.37 1.29 

135.25 31.43 5740 0.51 32.48 1.28 1.85 650.00 31.29 53.40 .67 33.88 1.35 1.33 
161.30 31.49 56.SO 0.52 32.49 1.22 1.91 660.00 31.35 53.SO .63 33.97 1.35 1.32 
187.35 31.46 56.20 0.61 32.39 1.15 1.99 670.00 31.40 53.80 .61 33.99 1.36 1.34 
213.40 31.39 55.70 0.60 32.38 1.08 2.05 680.00 31.48 54.00 .63 34.09 1.35 1.35 
239.45 31.39 55.SO 0.62 32.38 1.03 2.07 690.00 31.57 54.80 .65 34.16 1.35 1.30 

265.50 31.32 55.10 0.66 32.34 1.12 2.03 700.00 31.63 54.70 .62 34.28 1.35 1.32 
291.55 31.25 55.10 0.64 32.31 1.24 1.89 720.00 31.83 54.60 .62 34.48 1.34 1.32 
317.60 31.22 55.20 0.64 32.38 1.36 1.67 730.00 31.91 54.00 .65 34.54 1.35 1.31 
343.65 31.11 55.20 0.70 32.33 1.49 1.43 740.00 32.01 52.80 .66 34.63 1.36 1.28 
369.70 30.89 55.10 0.58 32.35 1.59 1.20 7SO.00 32.08 52.20 .69 34.67 1.36 1.28 

395.75 30.74 55.60 0.66 32.43 1.67 1.04 760.00 32.18 51.80 .80 34.66 1.39 1.28 
421.80 30.70 55.10 0.67 32.41 1.73 1.24 770.00 32.21 SO.80 .82 34.66 1.44 1.26 
44785 30.73 54.40 0.64 32.38 1.78 1.49 780.00 32.24 49.60 87 34.64 1.49 1.30 
473.90 31.07 53.SO 0.77 32.31 1.83 1.76 790.00 32.19 49.10 .91 34.53 1.53 1.36 
500.00 31.95 52.10 1.00 32.02 1.90 1.99 800.00 32.03 48.30 .94 34.33 1.53 1.52 

In Stock .. .lmmediate Delivery 48 
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3450 MICROWAVE COMPONENTS 3450 

wideband 

RF Transformers 
3KHz to 800MHz 

case style selection 
outline drawings see section 1 

T, 1H, TT: Case W38, X65, KK81 * 
TMO: Case A11 

t TMO, TTMO: Case A03 
FT, FTB: Case H16 
TO: Case PP94 

*KK81 is Surface Mounting 

For PC applications, select from the low-cost:plastic-case T 
series (small enough to be inserted into a standard 1/3 DIP socket), 
or the hermetically-sealed RFI shielded TMO metal-case series 
(requiring less PC area than a flatpack or TO-5 can), or the plastic
case T-H series designed to handle up to 100 rnA in the primary 
winding without appreciable sqturation or change in RF charac
teristics. 

Transformer core saturation is influenced by (1) dc current 
through the winding, (2) RF input power. and (3) frequency of 
operation. These three variables interact to affect the point at 
which saturation occurs, see Figs. (1) and (2). These CUNes show 
the pOint where distortion occurs, by visual obseNationl. 

Now comparing the T-H series to the conventional T-series in 
Figs. (1) and (2), note that saturation effects are negligible with the 
T16-1H; so for wide dynamic range applications, specify the T'H 
series. 

pin connections see case style outline drawings. 

CONFIGURATION 
CODE *A *8 

T. TH. IT 
Bent Lead Version 

Style KK81 

These transformers may be operated as low as 12.5 ohms at the 
primary with essentially the same impedance matching ratio 
and only a slight change in frequency response. 

For each RF transformer model. the minimum and maximum 
frequency is given for the insertion loss at the 3 dB, 2 dB and 1 dB 
points, as shown in Fig. (3) and listed in the data chart. For exam
ple, the T1-1 insertion loss is 1 dB from 2 to 50 MHz and 3 dB from 
0.15 to 400 MHz. 

Coaxial connector models are available from 10 KHz to 500 
MHz and are offered with 50 ohm and 75 ohm impedances; 75 
ohm connectors are used at 75 ohm ports. The FT 1.5-1, with unbal
anced input and output. is especially useful for 50 ohm to 75 ohm 
matching applications .. The FTB series with unbalanced output 
and balanced input (connector ground insulated from the case) 
helps eliminate ground loop problems, especially when long 
cable runs are involved. 

C.E 0 F 
DC Isolated DC Isolated Unbalanced Windings 

49 

CONFIGURATION Center·Tap Secondary Center·Tap Primary. Secondary DC Isolated Primary. Secondary Open 

SERIES T. TH TMO TT TTMO T. TH TO TMO T TMO T 

Primary DOT 4 1 4 1 4 1 1 6 1 X1 Y2 Z3 
Primary 6 5 6 5 6 2 5 3¢ 600 X6 Y5 Z4 
Primary CT - - 5 3 - - - - -
Secondary DOT 3 2 3 2 3 4 2 1 2 
Secondary 1 6 1 6 1 3 6 30 600 

Secondary CT 2 4 2 4 - - - - -
Case Gnd, - 7,8 - 7,8 - - 7,8 - 7,8 

0pin 3 must be grounded 
o 0pin 6 must be grounded • 50 oIms pi13 md 4 must be gc:x.nded to ensue proper electrlcal perfOll'TlCl'1C8. 

r;;:IMini-Circuits PO. BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

A·1822 For manufacturers' sales offices, see yellow pages EEM 1988 



3450 

12.5 to 800 ohms 
case style number 
see oPPosite pace. 

A* 

PR(:J ESEC 

B* 

PRI a ESEC 

C 

PRI :J C SEC 

0 p"V SEC 

E 
PRI:J ~~ 

F X 

~ 
Y 
~ 

Z 
~ 

NSNGUlDE 
MCLNO. 
FTB1-1-75 
FTB1-6 
T1-1 
T1-1T 
T2-1 
T3-H 
T4-1 
T9-1 
T16-1 

NSN 
5950-01-132-8034 
5950-01-225-8773 
5950-10-128-3745 
5950-01-153-0668 
5950-01-106-1218 
5950-01-153-0298 
5950-01-024-7626 
5950-01-105-8153 
5950-01-094-7439 

EEM 1988 

MICROWAVE COMPONENTS 3450 

n 
MODEL 

RATIO 

NO. 

T T1·1T 1 
T1-6T 1 
T2·1T 2 
T2.5-6T 25 
TJ·1T 3 
T4-1 4 
T4·6T 4 
T5-1T 5 
TB-1T 8 
T1J-1T 13 
T16-6T 16 

ATH T4·1H 4 

TMO TMOHT 1 
TM02-1T 2 l TM02.5-6T 25 
TMOJ-1T 3 
TMC4-1 4 
TMOS-1T 5 
TM013-1T 13 

H TT1-6 1 
TTl.5-1 15 
TT2.S-6 2.5 

~::'-;A ~~~ 3 
4 
25 

TTMO·25·1 25 
TT25-1 I 

HMO :;:gtl1A ~~~ 1 
4 

T T1·1 1 
H.18·J ~~~ 118 
T1·6 1 
Tl.5·1 15 
T1.5-6 15 
T2.5-6 2.5 
T4-6 4 
T9-1 9 
T16-1 16 
T36·1 36 

TO TC-75 1 

ATH T1-1H 1 
T9-1H 9 
T16-1H 16 

TMO. TM01-02 ~~~ 1 
TMC1-1 1 
TM01.5-1 15 l TM02.5-6 25 
TM04-6 4 
TM06-1 6 
TMC9-1 9 
TMC16-1 16 

T T2-1 2 
T3·1 3 
T4-2 4 
T8-1 8 
T14·1 14 

TMO TMC2-1 2 
TMCJ·l 3 
TMC4-2 4 
TMC8-1 8 
TMC14·1 14 

FT Fll.22-1 122 
FT1.5-1 15 

FTB H81-1 1 
H81-6 1 

• FT81·1·75 1 

T 

MCL NO. 
T1II101-1 
T1II102-1 
TIII102.5-6 
TIII102.5-6T 
TMQ3-H 
T1II104-1 
T1II104-2 
T1II104-6 
TIII105-H 
T1II109-1 
T1II1016-1 

T-622 1 
T-626 1 

NSN 
5950-01-178-2612 
5950-01-183-6414 
5950-01-215-4038 
5950-01-215-8697 
5950-01-168-7512 
5950-01-067-1012 
5950-01-091-3553 
5950-01-132-8102 
5930-01-183-0779 
5950-01-141-0174 
5950-01-138-4593 

OMini-Circuits 
FREQUENCY INSERTION LOSS PRICES 

MHz 3dB 2dB idB 
MHz MHz MHz Eo. 

05·200 .05·200 08·150 2·80 395 
.003-300 003-300 01·150 02-50 5.95 
.07-200 07-200 1-100 5·50 4.25 
01-100 01-100 02-50 05-20 4.25 
.05-250 05-250 1-200 .5-70 395 
.2-350 .2-350 35-300 2-100 2.95 
02-250 02-250 OS-ISO 0.1-100 3.95 
3-300 3-300 .6-200 .5-100 4.25 
03-140 03-140 10-90 1-60 695 
3-120 3-120 7-80 5-20 4.25 
03-75 03-75 06-30 .1-20 4.95 

10-350 10-350 15-300 25-200 4.95 

05200 05-200 08-150 2-80 6.45 
07-200 07-200 1-100 5-50 6.75 
01-100 01-100 02-50 05-20 6.75 
05-250 05-250 1-200 5-70 6.45 
2-350 2-350 35-300 2·100 4.95 
3-300 3-300 6-200 5-100 6.75 
3-120 3-120 7-80 5-20 6.75 

004-500 004-500 02-200 I-50 5.95 
075-500 075-500 2-100 1-SO 4.95 
01-50 01-50 025-25 05-10 5.25 
05-200 05-200 2-50 1-30 4.95 
0.1-300 0.1-300 0.2-250 03-180 6.95 
02-30 02-30 .05-20 HO 7.95 
02-30 .02-30 05-20 HO 11.95 
005·100 005-100 01-75 05-40 10.95 
01-300 0.1-300 0.2-250 0.3-180 11.95 

15-400 15-400 35-200 2-50 2.95 
0.01-250 0.01-250 0.02-200 0.03-50 4.95 
01-1,,0 01-150 02-100 05·50 4.95 
1-300 1-300 2-150 5-80 395 
02-100 02-100 05-50 0.1-25 4.95 
01100 01-100 02-50 05-20 3.95 
02-200 02-200 05-150 1-100 3.95 
15200 15·200 3-150 2-40 3.45 
3120 3-120 7-80 5-20 3.95 
03-20 03·20 05-10 1-5 5.95 
10-500 - 10-500 40-250 5.95 

8300 8-300 10-200 25-100 4.95 
2·90 290 3-75 6-50 5.45 
7-85 7-85 10-65 15-40 5.95 

1-800 1-800 2-500 - 8.95 
15·400 15-400 35-200 2-50 4.95 
1300 1-300 2-150 5-80 6.75 
01·100 01·100 02-50 0520 6.45 
02-200 02-200 05-150 1-100 6.45 
3-200 3-200 5-150 5-50 6.45 
15-200 15-200 3-150 2-40 6.45 
3-120 3-120 7-80 5-20 6.45 

050-600 050-600 1-400 5-200 3.45 
5800 5800 2-400 - 3.95 
2-600 2-600 5-500 2-250 3.45 
15-250 15-250 .25-200 2-100 345 
2150 2-150 5-100 2-50 4.25 

050-600 050-600 .1-400 5-200 5.95 
5800 5800 2-400 - 6.95 
2·600 2-600 5-500 2-250 5.95 
15-250 15-250 25-200 2-100 5.95 
2-150 2-150 5-100 2-50 6.75 

005-100 005-100 01-50 05-25 2995 
1-400 1-400 5200 1-100 2995 

2·500 2-500 5-300 1-100 29.95 
01-125 01-125 05-50 1-25 29.95 

5-500 5-500 5-300 10-100 29.95 

01-200 0.1-200 0.5-100 5-80 295 
0.01-10 0.01-10 02-5 04-2 3.45 

* FOR A AND B CONFIGURATIONS 
Maximum Amplttude Unbalance 

0.1 dB over 1 dB frequency range 
0.5 dB over entire frequency range 

NOTES: 

Maximum Phase Unbalance 
1.0 over 1 dB frequency range 
5.0 0 over entire frequency range 

.... Insertion loss referenced to mid-band loss. 
• Denotes 75 ohm models. For coax connectors. 75 ohm BNC is standard. 

QIv. 

(10·49) 
(10-49) 
(10·49) 
(10-49) 
(10·49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10·49) 

(10-49) 

(10-49) 
(10·49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10·49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10·49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(10-49) 
(10-49) 
(10-49) 
(10-49) 
(10-49) 

(1-4) 

(1·4) 

(1·4) 
(1-4) 
(1-4) 

(10-49) 
(10-49) 

1. For quality control procedures and environmental specifications, 
absolute maximum ratings see section 1. Except for T. IT and T H series, 
Temperature range is - 20°C to + 85°c' 

2 Absolute maximum ratings, RF power 250 mW, DC current 30 mAo 
3 For connector types and case mounting options, see case style 

outline drawing 
4 Prices and specifications subject to change without notice. 

For manufacturers' sales offices, see yellow pages A·1823 



3450 MICROWAVE COMPONENTS 3450 

low current, low voltage 

Electronic Attenuators/SWitches 
1.4 to 60 dB 1 MHz to 2.5 GHz 

51 

case style selection 
outlne c:tawngs see pages 4-9 

PAS 
caseAOI 

ZFAS 
case K18 

ZMAS 
case M21 

ZAS 
case M22 

~ PN)I:""" 

FREQUENCY INSERTION LOSS IN-OUT ISOLATION 
MHz dB dB 

IN CON Mid-Band Tolal 
MODEL m Range L M U 

NO. fL-fU Typ. Max. Typ. Max. Typ. Min. Typ. Min. Typ. Min. 

!'AS-1 5·450 DC·0.05 3.5 4.0 3.5 4.7 65 50 45 35 35 25 
!'AS-2 10-1000 DC-O.OS 4.0 6.0 6.5 8.5 50 40 40 30 35 25 
!'AS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 

ZFAS-1S 10-2500 DC-200 3.5 4.5 3.5 7.0 20 18 35 25 30 20 

ZMAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 
ZMAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 

lAS-1 5-450 DC-0.05 3.5 4.0 3.5 4.7 65 50 55 45 35 25 
lAS-3 1-200 DC-0.05 1.4 2.0 1.6 2.5 65 50 50 40 50 35 

L= low range (ft.to 10 fd M = mid range (10fL to fu/2) 

m= mid band (2fLto fu/2) 

IN-CON ISOLATION 
dB 

PRICE. $ 

L M U 
Typ. Min. Typ. Min. Typ. Min. Eo. Qty. 

35 25 25 15 20 10 27.95 (5-24) 
30 20 17 10 17 10 37.95 (5-24) 
35 25 20 10 15 10 28.95 (5-24) 

19 15 28 20 20 15 89.95 (1-4) 

35 25 25 15 20 10 55.95 (4-24) 
35 25 20 10 15 10 56.95 (4-24) 

35 25 25 15 20 10 45.95 (4-24) 
35 25 20 10 15 10 46.95 (4-24) 

U = upper range (fu/2 to fu) 

typical harmonic spectrum comparing attenuators 
Double Balanced Mixer Vs. Electronic Attenuator 

NOTES: 

pin and coaxial connections 
see case s1yle outline drawings 

Series PAS ZFAS ZMAS 

Models -1 all all 
-3 -2 models models 

OUT 8 8 1 1 
IN 1 1 2 3 
CONTROL '3.4 '3,4 3 2 
GND 2.5.6.7 2.5.6.7 - -
CASE GND 2 2.5.6.7 - -
'pins 3 and 4 must be connected together externally 

OMini-Circuits 

ZAS 

all 
models 

1 
3 
2 

-

-

1. Maximum RF Input power. 1 watt no damage. 100 mW 
operaling. 
Maximum control current 20 mAo 

2. Refer to table of contents for quali1y control 
procedures. environmental specifications. 
absolute maximum ratings. and hi-rei testing. 

3. For connector 1ypes and case mounting options. 
see case s1yle outline drawings. 

4. Prices and specifications subject to change without notice. 

OUT 

J 
schematic 

NSN GUIDE 
MCl NO. NSN 
PAS-2 
PAS-3 
ZMAS-1 

5895-01-192-0100 
5895-01-067-3035 
5895-01-140-4291 

P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718)332-4661 TELEX 6852844 or 620156 

A·1824 For manufacturers' sales offices, see yellow pages EEM 1988 



3450 MICROWAVE COMPONENTS .3450 

pin diode t::IMini-Circuits 

Switches, Switch/Drivers 
SPST/SPDT 
10 to 2500 MHz 

FREQUENCY 
MHz 

MODEL 
NO. TYPE fL-fU 

PSW 
case A06 

PSW-1111 SPST 10-2500 
PSW-1211 SPDT 10-2500 

ZMSW-1111 SPST 10-2500 
ZMSW-1211 SPDT 10-2500 

ZMSW 
case JJ77 

ZSDR ZSQR·1211 NEW SPOT 10-2500 
case 1I!fvl91 I 

L= low range (fltO 10 t) 
Iw= low-band (fl to ful2) 

NOTES: 
1. Refer to tctJle of contents for q.JCity control 

procecUes. envrorvnental speciflcations. 
abso.Ute maxmm rathgs. and hi-rei testng. 

2. For PSW and lN6W models 
a) VSWR 1.5 max. ('on' state) 
b) Sw~croog speed 4~ sec. max .. 2~ rise tme. 
c) Maxmm RF ~ + 20 d3m 
d) Contral voltage + 5V (SmA mox.) on condtion 

OV off condtion 
3. Prices and specifICations slilject to chmge without notice. 

pin connections 
see case style outline drawf1gs 

Se.rles PSW 

Models 1111 1211 

RF COMMON 5 5 
RF-1 port 8 2 

RF-2 port - 8 
CONTROL RF-1 7 1 

CONTROL RF-2 - 7 
CONTROL 50 ohm 1 -
TERMINATION 
GND 2.4 4 
CASE GND 3,6 3,6 

INSERTION lOSS 
dB 

low-band Upper band 
Iw U 

Typ. Max. Typ. Max. Typ. 

1.1 1.7 1.7 2.7 50 
1.1 1.7 1.7 2.7 50 

1.1 1.7 1.7 2.7 50 
1.1 1.7 1.7 2.7 50 

1.1 1.7 1.7 2.7 50 

M= mid range (10fl to ful2) 

Model 
PSW-1111 
ZMSW-1111 

l 

ZSDR 

IN-OUT ISOLATION' 
dB 

PRICE. $ 

M U 

Min. Typ. Min. Typ. MIn. Ea. Qty. 

40 35 30 28 22 29.95 (6-24) 
40 35 30 28 22 29.95 (6-24) 

45 35 30 28 22,.· 59.95 (1-4) 
45 35 30 28 22 59.95 (1-4) 

40 35 30 28 22 89.95 (1-4) 

U = upper range (fu/2 to fu) 

50n r>--r------. ......... -+-14--+--r-< >-@ 

Model 
PSW-1211 
ZMSW-1211 

TTl·O: 
TTl·1: 

TTl lOGIC 

RF-2jOFF 
RF-2jON 

52 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1825 



3450 

GaAs <5nsec 

Switches 
SPDT 
dcto4.6 GHz 

pin connections 
see case style outline drawings 

KSW 
caseXX112 

ZFSW 
case G15 

MODEL 
NO. 

KSW-2-46 
KSWA-2-46 

ZFSW-2-46 
ZFSWA-2-46 

FREQ. 
GHz 

DC-4.6 
DC-4.6 

DC-4.6 
DC-4.6 

Typ. 

0.9 
0.8 

0.9 
0.8 

INSERTION LOSS. dB 
FREQUENCY BAND 

A B 
Max. Typ. Max. Typ. 

1.1 1.0 1.3 1.3 
1.1 0.9 1.3 1.5 

1.1 1.0 1.3 1.3 
1.1 0.9 1.3 1.5 

MICROWAVE COMPONENTS 

1.5 ACTUAL SIZE 

KSW 

1 dB COMPRESSION IN-OUT 
FREQUENCY BAND ISOLATION. dB 

C A B C A B C PRICE. $ 
Max. Typ. Typ. Typ. Typ Min. Typ. Min. Typ. Min. Ea. Qty. 

1.7 + 10dBm +17dBm +27dBm 60 50 45 40 30 23 32.95 1-24 
2.6 + 10dBm + 17dBm +27dBm 60 50 50 40 30 25 48.95 1-24 

1.7 + 10dBm +17dBm +27dBm 60 50 45 40 30 23 72.95 1-24 
2.6 +10dBm +17dBm +27dBm 60 50 50 40 30 25 88.95 1-24 

A = DC to 200MHz B = 200MHz to 1000MHz C = 1000MHz to 4600MHz 

NOTES: 
1 To enSlJe proper performance, connect case to pc board 

Ground and interconnect top and bottom of pc board 
Ground very close to case position. 

2 Control voltage - 8V on 
LogIC OV off 

3 All specifications, except compression, apply for control voltage 
- 8V to - 5V (25 mA typ). 

4 Control voltage - 10V max 
5 Switching speed: Rise time 2 ranosec, typ., Fall time 2 nanosec 

typ 
6 VSWR 1.3 to 1 typiCal over most of frequency range 

7. Maximum RF input for no damage +27dBm below 500 MHz. 
+31dBm above 500 MHz. 

MTBF: 15 million hours at 55°C 

100 1000 
FREQUENCY, MHz 

&~ 

10,000 

PIN FUNCTION 

1 Control 2 
2 RF-IN 
3 Control 1 
4 Ground 
5 RF Out 1 
6 Ground 
7 Ground 
8 RF Out 2 

1000 10,000 

FReaUENCY, MHz 

computer-automated performance data 
typical production unit / for data of other models consult factory 

KSW-2-46 

FREQUENCY INSERTION LOSS (dB) 
(MHz) S-1 S-2 

10.00 81 .64 
159.75 0.89 .75 
459.25 .99 .85 
758.75 1.04 .92 

1058.30 1.14 1.00 

1507.50 1.07 .95 
2106.50 1.18 1.04 
2555.80 1.25 1.11 
3005.00 1.22 1.07 
3604.00 1.43 1.29 

405330 1.33 1.18 
4652.30 1.37 1.39 
5101.50 1.75 1.54 
5550.80 1.48 1.35 
6000.00 1.71 1.59 

0,01 0.75 1 
FREQUENCY. GHz 

ISOLATION. dB 
S-1 S-2 

62.75 60.59 
60.30 6110 
51.09 51.88 
46.67 47.70 
43.58 44.26 

39.31 40.00 
35.17 35.56 
33.09 33.42 
30.44 30.85 
28.84 29.18 

27.65 28.05 
26.30 26.47 
27.53 27.48 
26.81 27.02 
27.36 27.50 

53 t:JMini-Circuits PO BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

3450 
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3450 MICROWAVE COMPONENTS 

-ny SPOT SWiI 
absorptive ... reflective 

finding new ways 
setting higher standards 

de to 4.6 GHz from$32~) 
Tough enough to pass stringent MIL-STD-883 tests, useable 

from dc to 6GHz and smaller than most RF switches, Mini-Circuits' 
hermetically-sealed (reflective) KSW-2-46 and (absorptive) 

KSWA-2-46 offer a new, unexplored horizon of applications. Unlike 
pin diode switches that become ineffective below 1 MHz, these GaAs 
switches can operate down to dc with control voltage as low as -5V, 

at a blinding 2ns switching speed. 

Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., these 
switches provide 50dS isolation (considerably higher than many larger 
units) and insertion loss of only 1dS. The absorptive model KSWA-2-46 

exhibits a typical VSWR of 1.5 in its "OFF" state over the entire frequency 
range. These surface-mount units can be soldered to pc boards using 

conventional assembly techniques. The KSW-2-46, priced at only $32.95, 
and the KSWA-2-46, at $48.95, are the latest examples of components 

from Mini-Circuits with unbeatable price/performance. 

Connector versions, packaged in a 1.25 x 1.25 x 0.75 in. metal case, 
contain five SMA connectors, including one at each control port to 

maintain 3ns switching speed. 
Switch fast ... to Mini-Circuits' GaAs switches. 

SPECIFICATIONS 
Pin Model 

Connector Version 

FRED. RANGE 

INSERT. LOSS (db) 
dc-200MHz 

200-1000MHz 
1-4.6GHz 

ISOLATION (dB) 
dc-200MHz 

200-1000MHz 
1-4.6GHz 

VSWR (typ) ON 
OFF 

SW SPEED (nsec) 
rise or fall time 

MAX RF INPUT 
(bBm) 

KSW·2-46 
ZFSW·2·46 

dc-4.6 GHz 

typ 
0.9 
t.O 
t .3 

typ 
60 
45 
30 

1.3:1 

2(typ) 

+17 
+27 

max 
1.1 
t .3 
1.7 

min 
50 
40 
23 

KSWA·2-46 
ZFSWA-2-46 

dc-4.6 GHz 

typ 
OB 
0.9 
1.5 

typ 
60 
50 
30 

1.3 
1.4 

3(typ) 

+17 
+27 

max 
1.1 
1.3 
2.6 

min 
50 
40 
25 

o MiniA:,~j,r,~pY,'I§ 
P.o. Box 350166. Brooklyn, New York 11235-0003 (718) 934-4500 

Fax (718) 332-4661 Domestic and International Telexes: 68528440r 620156 

up to 500MHz 
above 500MHz 

CONTROL VOLT. 

OPERISTOR TEMP 

PRICE (1-24) 

-5Von, OV off -5Von. OV off 

-55° to +125°C -55° to +125°C 

$32.95 $48.95 
$72.95 $88.95 

C 117 REV 0 

3450 
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3450 MICROWAVE COMPONENTS 3450 

t:JMini-Circuits 
high rejection of 1st and 3rd harmonics 

Frequency Doublers 
input power 0 to + 20dBm 
5 KHz to 2000 MHz 

fK 

FREQUENCY RF INPUT PWR, CONVERSION lOSS; "HARMONIC OUTPUT, dB PRICE, $ 

55 

MODEl MHz 
NO, Input Output MIn. 

SK SK-2 1-S00 2-1000 1 
case B02 

AK ""-2 1-500 2-1000 1 
case A03 

RK RK-2 1-500 2-1000 1 
case A01 

RK-3 0.05-150 0.1-300 0 

RK-6 0.005-25 0.01-50 0 

FD FD-2 1-500 2-1000 1 
case FF55 

FK FK-5 10-1000 20-2000 "10 
case H16 

MK MK-2 1-500 2-1000 1 
case L19 

MK-3 0.05-150 0.1-300 0 

MK-5 10-1000 20-2000 "10 

GK GK-2 1-500 2-1000 1 
case L20 

GK-3 0.05-150 0.1-300 0 

GK-5 10-1000 20-2000 "10 

'Harmonic Output below power of F2. 
"ABOJE 700 MHz. min. input power +13dBm 

NOTES: 
1. Maximum RF Input power, 200mW. 

dBm dB F1 
Max. Input Ireq. Typ. Max. Typ. MIn. 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

13 0.05- 50 11.0 13.0 40 30 
50-1 SO 11.5 15.0 35 20 

10 0.005-1 11.0 13.0 40 30 
1-25 11.5 15.0 35 20 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 15 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

13 0.05-50 11.0 13.0 40 30 
50-150 11.5 15.0 35 20 

20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 15 

15 1-100 13.0 15.0 40 30 
100-300 13.5 15.5 25 20 
300-500 14.0 16.5 20 15 

13 0.05- SO 11.0 13.0 40 30 
50-100 11.5 15.0 35 20 

20 10-600 13.0 15.0 
600-1000 14.0 17.0 20 1.5 

2. Refer to table of contents for quality control procedures; environmental specifications, 
absolute maximum ratings, and hi-rei testing. 

3. For connector types and case mounting .options, see case style outline drawings. 
4. Prices and specifications subject to change without notice. 

pin connections applications 
see case style outline drawing • Wideband frequency 
Series SK RK AK multiplier chains 
Models ot! -2 -3 -6 all • Low spurious frequency 

models models multiplier chains 
IN '1.2 '1.3.4 '1.3.4 '1.3.4 '1.3.4 • FM, PM modulation chains OUT 8 8 8 
GND 2.5.6.7 2.5.6.7 2.5.6.7 2.5.6.7 • Double frequency range of 
CASE GND 3 25.6.7 2 2.5.6.7 signal generators 
'pins must be connected togE.!ther externally 

A·1828 For manufacturers' sales offices, see yellow pages 

F3 F4 
Typ. Min. Typ. Min. Ea. QIy. 

50 40 16 12 21.95 (5'24) 
40 30 16 12 
30 25 16 12 

50 40 16 12 19.95 (5-24) 
40 30 16 12 
30 25 16 12 

50 40 16 12 15.95 (5-24) 
40 30 16 12 
30 25 16 12 

45 30 16 12 14.95 (5-24) 
40 20 16 12 

45 30 16 12 21.95 (5-24) 
40 20 16 12 

50 40 16 12 32.95 (1-4) 
40 30 16 12 
30 25 16 12 

25 20 - - 59.95 (1-4) 

50 40 16 12 42.95 (1-4) 
40 30 16 12 
30 25 16 12 

45 30 16 12 37.95 (1-4) 
40 20 16 12 

67.95 (1-4) 
25 20 - -

50 40 16 12 32.95 (1-4) 
40 30 16 12 
30 25 16 12 

45 30 16 12 30.95 (1-4) 
40 20 16 12 

25 20 - - 57.95 (1-4) 

NSN GUIDE 
Mel NO. NSN 
AK-2 
RK-3 
RK-3-TX 
FK-5 

5895-01-131-4569 
5895-01-143-3726 
5895-01-160-8656 
5985-01-204-9746 

EEM 1988 



3450 MICROWAVE COMPONENTS 

broadband, minimal phase change t::1Mini-Circuits 

PlS 
caseAOI 

Limiters 
+ 3 to + 20 dBm input 
3 KHz to 900 MHz 

case style selection 
outli1e ctawngs see pages 4-9 

FREQUENCY INPUT 'OUTPUT 
MHz dBm dBm 

Model 
fL fu No. Min Max. Typ. 

PLS·l 0.1·150 6 20 -4.0 

PLS·2 ioo·900 3 15 -5.0 

PLS-6 0.003·1 6 20 3.0 

• Typical output level at typical control current. 
Level may be changed by varying current. 

pin connections 
see case style outline drawing 

Series PLS 
Model -1 -2 -6 
INPUT 1 1 1 
OUTPUT 8 8 8 
CONTROL '3.4 '3.4 '3.4 
GND. 2,5,6) 2,5,6) 2,5,6,7 
CASE GND. 2 2,5,6) -
'Pins musl be externally connected logelher 

50 ohms 

PLS 

CONTROL LIMITING 
CURRENT Input range, .1 Output/.11dB Input 

(mA) 
Typ. d8m amp. dB 

3 61010 0.1 
101016 0.15 
161020 0.15 

5 310 8 0.2 
81012 0.4 

121015 0.2 
5 61010 0.2 

101016 0.1 
161020 0.2 

NOTES: 
1. Maximum RF input power, 100mW. 

Maximum control current, 10 mA. 
2. Refer to table of contents for quality control 

procedures; environmental specifications, 
absolute maximum ratings, and hi-rei testing. 

3. Prices and specifications 
subject to change without notice. 

NSN GUIDE 
MCl NO. NSN 
PLS-l 5895-01-105-7820 

phose. deg. 

0.8 
0.8 
0.7 
2.0 
2.0 
2.0 
1.0 
1.0 
1.5 

PRICE, $ 

Eo. QIY. 

18.95 5·49 

18.95 5·49 

29.95 5·49 

PLS-1 ~ computer-outomaled performance data 
LIMITING ~ typical production unit / fordataafothermodelsconsultfactory 

Output Output Output Output Delta, Out Delta, Out Delta, Out 
MHz (20dBm IN) (16 dBm IN) (10 dBm IN) (6 dBm IN) (20 ta 16 dBm IN) (16 to 10 dBm IN) (10 to 6 dBm IN) 

.100 -1.36 -1.47 -1.77 -2.15 .11 .30 .38 
7.990 -.77 -1.02 -1.28 -1.65 .25 .26 .37 

15.880 -.81 -.97 -1.35 -1.65 .16 .38 .30 
23.769 -.79 -.95 -1.35 -1.64 .16 .40 .29 
31.658 -.77 -.94 . -1.38 -1.54 .17 .44 .16 

39.547 -.71 -.93 -1.34 -1.47 .22 . .41 .13 
47.437 -.86 -1.08 -1.41 -1.46 .22 .33 .05 
55.327 -.88 -1.03 -1.40 -1.73 .15 .37 .33 
63.217 -.86 -1.05 -1.48 -1.63 .19 .43 .15 
71.105 -1.02 -1.01 -1.42 -1.78 -.01 .41 .36 

78.995 -1.05 -1.05 -1.37 -1.57 0.00 .32 .20 
86.884 -.95 -1.08 -1.49 -1.78 .13 .41 .29 
94.775 -.98 -1.12 -1.40 -1.73 .14 .28 .33 

102.661 -1.06 -1.15 -1.50 -1.59 .09 .35 .09 
110.551 -1.14 -1.29 -1.58 -2.32 .15 .29 .74 

118.440 -1.09 -1.19 ~1.58 -1.98 .10 .39 40 
126.330 -1.03 -1.21 -1.53 -1.65 .18 .32 .12 
134.221 -1.10 -1.31 -1.59 -2.28 .21 .28 69 
142.111 -1.19 -1.44 -1.70 -1.98 .25 .26 .28 
150.000 -1.16 -1.47 -1.72 -2.07 .31 .25 .35 

REMARK: Control Currenl: 5.6rnA 

3450 

56 
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3450 MICROWAVE COMPONENTS 3450 

rugged, one-piece design 

MAT 
case A11 

57 

AT 
A04 

A·1830 

Fixed A1tenuators 
1 to 40 dB 
DC to 1500 MHz 

case style selection 
outline crowings see pages 4-9 

FREQUENCY ATTENUATION 
Range, MHz dB 

MODEL Flatness, max. 
NO. Nom. L M U L 

MAI~l DC· 1500 1±O.2 03 0.4 0.5 1.3 
MAI-2 DC· 1500 2±0.2 0.3 0.4 0.8 1.3 
MAI-3 DC· 1500 3±02 0.3 0.6 1.0 1.3 
MAI-4 DC· 1500 4±0.2 0.3 0.6 1.0 1.3 
MAI-5 DC· 1500 5±0.3 03 0.6 1.0 1.3 

MAI-6 DC·1500 6±0.3 0.3 0.6 1.0 13 
MAI-7 DC·1500 7±0.3 0.3 0.6 1.0 1.3 
MAI-8 DC-1500 8±0.3 0.3 0.6 1.0 1.3 
MAI-9 DC-1500 9±0.4 0.3 0.6 1.0 1.3 
MAI-l0 DC·1500 1O±0.4 0.3 0.6 1.0 1.3 

MAI-12 DC·1500 12±0.4 0.3 0.6 1.0 1.3 
MAI-15 DC·1500 15±0.4 0.4 0.7 11 1.3 
MAI-20 DC·1500 20±05 0.4 08 1.3 1.3 
MAT-30 DC·1000 30±05 05 1.0 - 1.3 
MAT-40 DC·500 40±06 1.0 - - 1.5 

AI-l DC· 1500 1 ±0.2 0.3 0.4 05 1.3 
AT-2 DC· 1500 2±02 0.3 0.4 0.8 1.3 
AT-3 DC-1500 3±02 0.3 0.6 1.0 1.3 

• AT-3-75 DC-500 3±0.2 09 - - 20 
AT-4 DC-1500 4±0.2 0.3 0.6 10 1 3 

AT-S DC-1500 5±0.3 0.3 0.6 1.0 13 
AI-6 DC· 1500 6±0.3 0.3 0.6 1.0 13 

• AT-6-75 DC-500 6±0.3 10 - - 20 
AT-7 DC·1500 7 ± 0.3 0.3 0.6 10 13 
AT-8 DC· 1500 8±0.3 0.3 0.6 1.0 1.3 

AI-9 DC-1500 9±04 0.3 0.6 10 1.3 
AT-l0 DC· 1500 10±04 03 0.6 1.0 1.3 

• AI-l0-7S DC·500 10 ±04 1.0 - - 2.0 
AI-12 DC-1500 12 ±0.4 03 0.6 1.0 13 
AI-15 DC· 1500 15±0.4 04 0.7 1.1 13 

• AT-iS-7S DC-1000 15±0.4 0.8 1.2 - 1.5 

AT-20 DC· 1500 20,05 0.4 0.8 1.3 1.3 

• AI-20-75 DC·500 20,05 1.1 - - 2.0 
AI-30 DC·1000 30,0.5 0.5 1.0 - 1.3 
AT-40 DC·500 40,06 1.0 - - 1.5 

L = DC-SOO MHz M = DC-1000 MHz U = DC-1S00 MHz 

designers kits available 
MODEL No. of PRICE $ 

KIT NO. TYPE Units In Kit DESCRIPTION per kit 

KAT-1 AT 16 4 of each 3, 6, 10, 20 dB 39.95 

AT 

VSWR 
max. 

M U 
15 1.7 
1.5 1.7 
1.5 1.7 
1.5 1.7 
1.5 1.7 

1.5 1.7 
15 1.7 
1.5 1.7 
1.5 1.7 
1.5 1.7 

1.5 1.7 
1.5 1.7 
1.6 1.8 
1.6 -
- -

1.5 1.7 
1.5 1.7 
1.5 1.7 
- -
1.5 17 

1.5 1.7 
1.5 1.7 
- -
15 1.7 
1.5 1.7 

1.5 1 7 
1.5 1.7 
- -
1.5 1.7 
1.5 1.7 
2.0 -
1.6 18 
- -
1.6 -
- -

NSN GUDE 
MCl NO. NSN 

PRICE $ 
Ea. 

Qty. (10-49) 

395 
395 
3.95 
3.95 
3.95 

395 
3.95 
3.95 
395 
3.95 

3.95 
3.95 
395 
3.95 
3.95 

295 
2.95 
2.95 
2.95 
295 

2.95 
2.95 
2.95 
2.95 
295 

2.95 
295 
295 
295 
295 
2.95 

2.95 
2.95 
295 
2.95 

KAT-2 AT 15 1 of each 1 to 40 dB SAT-6 
SAT-30 

5985-01-237-5343 
5985-01-190-6838 

KMAT-1 MAT 14 2 of each 3, 6, 9, 10, 12, 15, 20 dB 
KMAT-2 MAT 15 1 of each 1 to 40 dB 

NOTES: 
• Denotes 75 ohm models. connectors available in 75 ohm BNC on\y. 
1. For quality control procedures. environmental specifications. and Hi-Rei 

description see Table of Contents. 
2. Absolute maximum ratings see section 1. In addition. maximum RF power 

1 watt for AT. CAT. NAT. TAT; 
'h watt for MAT. SAT. 
1;4 watt for Terminations 

3. Models are available with male/female coax connectors. For other con
figurations and inter -series versions consult factory. See case style out
line drawings. 

4. Prices and specifications subject to change without notice. 

39.95 

pin~onnections 
see case style outline drawing 

SERIES 

MAT 
AT 

Ground 

2,3.4,5,6,7 
2,3.4,5,6.7 

r--IM·.n·. C·.rcu·.ts P.O. BOX 350166. Brooklyn. New York 11235-0003 (718) 934-4500 
,....... FAX (718) 332-4661 TELEX 6852844 or 620156 

For manufacturers' sales offices, see yellow pages EEM 1988 
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50 ohms and 75 ohms t;;.1Mini-Circuits 

"NAT • 
case FF57 

"TAT • 
case FF58 

·CAT • 
case FF55 

• 
• 

SAT 
case FF56 

FREQUENCY ATTENUATION, 
RANGE, MHz dB 

"MODEL Flatness, max. 
NO. Nom. L M U 

_AT-1 DC-15OO hO.2 0.3 0.4 0.5 
_AT-2 DC-15OO 2±0.2 0.3 0.4 0.8 
_AT-3 DC-15OO 3±0.2 0.3 0.6 1.0 
CAT-3-75 DC- 500 3±0.2 09 - -
_AT-4 DC-15OO 4±0.2 0.3 0.6 1.0 
_AT-5 DC-15OO 5±0.3 0.3 0.6 1.0 
_AT-6 DC-15OO 0±0.3 0.3 0.6 1.0 
CAT-6-7S DC- 500 0±0.3 1.0 - -
_AT-7 DC-15OO 7±0.3 0.3 0.0 1.0 
_AT-8 DC-15OO 8±0.3 0.3 0.0 1.0 
_AT-9 DC-1500 9±0.4 0.3 0.6 1.0 
_AT-10 DC-15OO 10±0.4 0.3 0.6 1.0 
CAT-10-7S DC- 500 10±0.4 1.0 - -
_AT-12 DC-1500 12±0.4 0.3 0.6 1.0 
_AT-1S DC-1500 15±04 04 0.7 1.1 
CAT-15-75 DC-1000 15±0.4 0.8 1.2 -
_AT-20 DC-1500 20±0.5 0.4 0.8 1.3 
CAT-20-75 DC- 500 20±0.5 1.1 - -
_AT-30 DC-1000 30±0.5 0.5 1.0 -
_AT-40 DC- 500 40±0.6 1.0 - -

"Add prefix letter N, T, or C to-AT where applicable 
SAT-1 DC-1500 1±0.2 03 0.4 05 
SAT-2 DC-1500 2±0.2 0.3 0.4 0.8 
SAT-3 DC-1500 3±0.2 0.3 0.6 1.0 
SAT-4 DC-1500 4±0.2 0.3 0.6 1.0 
SAT-5 DC-15OO 5±0.3 0.3 0.6 1.0 
SAT-6 DC-15OO 6±0.3 0.3 0.6 10 
SAT-7 DC-15OO 7±0.3 03 0.6 1.0 
SAT-8 DC-15OO 8±03 03 0.6 1.0 
SAT-9 DC-1500 9±0.4 0.3 0.6 1.0 
SAT-10 DC-1500 1O±0.4 03 0.6 1.0 
SAT-12 DC-1500 12±0.4 0.3 0.6 1.0 
SAT-15 DC-1500 15±0.4 0.4 0.7 1.1 
SAT-20 DC-1500 20± 0.5 0.4 0.8 1.3 
SAT-30 DC-1000 30±0.5 05 1.0 
SAT-40 DC- 500 40±0.6 1.0 

L = DC-500 MHz M = DC-1000 MHz !:! = DC-1500 MHz 

SAT 

VSWR, PRICE $, eo 
max. Qtv (1-49) 

L M U NAT CAT 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
2.0 - - - 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
2.0 - - - 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 1.5 1.7 19.95 14.95 
2.0 - - - 14.95 
1.3 1.5 1.7 19.95 14.95 
1.3 15 1.7 19.95 14.95 
1.5 2.0 - - 14.95 
1.3 1.6 1.8 19.95 14.95 
2.0 - - - 14.95 
1.3 1.6 - 19.95 14.95 
1.5 - - 19.95 14.95 

SAT 
1.3 1.5 1.7 17.95 
1.3 15 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 15 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 17 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.5 1.7 17.95 
1.3 1.6 1.8 17.95 
1.3 1.6 17.95 
1.5 17.95 

Terminations 50 ohms DC to 2000 MHz 

case style selection 
cutlne drawngs see pages 4-9 

For Notes see opposite page 

EEM 1988 

case LL85 
case LL88 
case LL86 
case LL87 

MODEL 
NO. 

BTRM-50 
TTRM-SO. 
STRM-50 
NTRM-50 

NTRM TTRM BTRM STRM 

IMPEDANCE, FREQUENCY RETURN LOSS, dB, MIN. PRICE $ ea. 
OHMS RANGE, MHz DC-500 DC-1000 DC-2000 qtv (1-24) 

50 DC-2000 35 30 21 7.95 
50 DC-2000 30 26 21 8.95 
50 DC-2000 40 35 26 7.95 
50 DC-2000 35 30 21 7.95 

In Stock .. .lmmediate Delivery 

For manufacturers' sales offices, see yellow pages 

58 

A'1831 



3450 MICROWAVE COMPONENTS 

59 

Filters, low pass 
dc-3GHz 

case style selection 
outlne ciowngs see pages 4-9 

STOP BAND. MHz VSWR. 
MODEL 

PASSBAND. MHz 
(foss <1dB) 

Ico. MHz 
(foss 3dB) (foss>20dB) (foss > 40dB) Passband Stopband 

PLP 
case A01 

*BLP 
case FF55 

*NLP 
case FF57 

*SLP 
case FF99 

NO. Min. Nom. Max. Max. Min. 

PLP-10.7 DC-11 14 19 24 200 
PLP-21.4 NEW DC-22 24.5 32 41 200 
PLP-30 NEW DC·32 35 47 61 200 
PLP-50 DC-48 55 70 90 200 
PLP-70 DC-60 67 90 117 JOO 
PLP-100 DC·98 108 146 189 400 
PLP-150 DC-I40 155 210 JOO 600 
PLP-200 DC-19O 210 290 390 800 
PLP-250 DC-225 250 320 400 1200 
PLP-300 DC-270 297 410 550 1200 
PLP-450 DC-400 440 580 750 1800 
PLP-550 DC-520 570 750 920 2000 
PLP-600 DC-580 640 840 1120 2000 

PLP-750 DC-700 770 1000 1300 2000 
PLP-II50 DC-780 850 1100 1400 2000 
PLP-1000 DC-900 990 1340 1750 2000 

.:. LP-1a·7 DC-II 14 19 24 200 
_LP-21.4 NEW DC-22 24.5 32 41 200 
-LP-30 NEW DC-32 35 47 61 200 

_LP-50 DC-48 55 70 90 200 
_LP-70 DC-60 67 90 117 300 
_LP-100 DC-98 108 146 189 400 
_ LP-150 DC-140 155 210 300 600 
_LP-200 DC-19O 210 290 390 800 

_LP-300 DC-270 297 410 550 1200 
_LP-450 DC-400 440 580 750 1800 
_LP-550 DC-520 570 750 920 2000 
_LP-600 DC-580 640 840 1120 2000 

_LP-750 DC-700 770 1000 1300 2000 
_LP-1I50 DC-780 850 1100 1400 2000 
_LP-1000 DC-9OQ 990 1340 1750 2000 

*Add prefix letter B, N, or S to _LP where applicable 

50 ohm impedance over pass and stopband 

Filters, bandpass 

PIF 

CENTER PASS BM{) Mil STOP BAND, MHz 
FREQ. (loss < 1 ell) (loss > 10 dB) (loss > 20 dB) 

MODEL MHz Max. MIl. Min. Max. Min. Max. 
NO. FO F1 F2 F3 F4 F5 F6 

PIF PIF·30 30 25 35 7 120 19 210 
case A01 PIF40 42 35 49 10 168 26 300 

PIF·50 50 41 58 115 200 31 350 
PIF·60 60 50 70 14 240 38 400 
PIF·70 70 58 82 16 280 4.4 490 

Typ. Typ. 

1.7 18 
1.7 18 
1.7 18 
1.7 18 
11 18 
11 18 
1.7 18 
11 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 

1.7 18 
1.7 18 
1.7 18 

1.7 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 
1.7 18 

1 7 18 
1.7 18 
1.7 18 
1.7 18 

1.7 18 
1.7 18 
1.7 18 

VSWR, 1.3:1, Typ. 
TOTAL BAND, MHz 

DC-330 
DC-400 
DC-440 
DC-500 
DC-550 

PRICE 1 
(Note ) 

Ea. Qly. 

9.95 (}'49 
9.95 (}'49 
9.95 6-49 
9.95 (}'49 
9.95 6-49 
9.95 6-49 
9.95 6-49 
9.95 (}'49 
9.95 6-49 
9.95 6-49 
9.95 6-49 
9.95 6-49 
9.95 6-49 

9.95 6-49 
995 6-49 
995 6-49 

24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 

24.95 1-49 
24.95 1-49 
24.95 1-49 
24.95 1-49 

24.95 1-49 
24.95 1-49 
2495 1-49 

PRICE $ 
Ea. QIV· 

12.95 6-49 
1295 6-49 
1295 6-49 
1295 6-49 
12.95 6-49 

OMini-Circuits P.O. BOX 350166. Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661. TELEX 6852844 or 620156 

3450 
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3450 MICROWAVE COMPONENTS 3450 

FilterS,.high pass CMini-Circuits 
dc-3GHz 

MODEL 
PASSBAND, MHz fco, MHz STOP BAND, MHz 

NO. 
(loss <1dB) (loss 3dB) (loss>20dB) (loss > 40dB) 
Max. Min. Nom. Min. Min. 

PHP PHp·50 41 200 37 26 20 
case A01 PHp·l00 90 400 82 55 40 

PHP·1S0 133 600 120 95 70 
PHP·200 185 800 164 116 90 
PHP-2S0 NEW 225 1200 205 150 100 
PHP·300 290· ·1200 245 190 145 
PHp·400 395 1600 360 290 210 
PHp·500 SOO 1600 454 365 280 
PHP·600 600 1600 545 440 350 

PHp·700 700 1800 640 520 400 
PHP·800 780 2000 710 570 445 
PHP·900 910 2100 820 660 520 
PHp·l000 1000 2200 900 720 5SO 

*BHP _HP·50 41 200 37 26 20 
case FF55 _HP·l00 90 400 82 55 40 

*NHP _HP·1S0 133 600 120 95 70 
case FF57 _Hp·200 185 800 164 116 90 

-HP'2S0 NEW 225 12.00 205 150 100 
_HP·300 290· ·,200 245 190 145 
_HP-400 395 1600 360 290 210 

*SHP 
case FF99 

_HP·SOO 500 1600 454 365 280 
_HP-600 600 1600 545 440 350 

_HP-700 700 1800 640 520 400 
_HP·800 780 2000 710 570 445 
_HP-900 910 2100 820 660 520 
_HP·l000 1000 2200 900 720 550 

• insertion toss 1.5 dB max 

*Add prefix letter B. N. or S to _HP where applicable 

NOTES: 
,. For qua~ty control procedures. envwonmental specifications. 

and Hi-Rei description see TctJIe of Contents. 
2. Absolute maximum ratings see section 1. In addition. maximum RF power 1(2 watt. 
3. Models are available with male/female coax connectors. For other configurations 

and inter -series versions consult factory. See case style outline drawings. 
4 For N prefix add $3. S prefix add $2 to price shown. 

Prices and specifications subject to change without notice. 

VSWR 
Passband Stopband 

Typ. Typ 

15 17 
15 17 
18 17 
16 17 
1.3 17 
1 7 17 
1 7 17 
19 17 
20 17 

1.6 17 
2.1 17 
1.8 17 
19 17 

15 17 
1.5 17 
1.8 17 
16 17 
1.3 17 
1 7 17 
17 17 
19 17 
2.0 17 

1.6 17 
21 17 
1.8 17 
1.9 17 

pin connections 
see case style outline drawing 

SERIES In Out 
PlP 1 8 

PHP 1 8 

PIF 1 6 

In Stock .. .Immediate Delivery 

EEM 1988 For manufacturers' sales offices, see yellow pages 

PRICE 1 
(Note) 

Ea. Qty. 

1295 6-49 
1295 6-49 
12.95 6-49 
12.95 6-49 
12.95 6-49 
1295 6-49 
1295 6-49 
12.95 6-49 
1295 6-49 

12.95 6-49 
12.95 6-49 
12.95 6-49 
12.95 6-49 

27.95 (1-49) 
27.95 (1-49) 
27.95 (1-49) 
27.95 11-491 
27.95 (1-49) 
27.95 (1-49) 
27.95 (1-49) 
2795 (1-49) 
27.95 (1-49) 

27.95 [1-49) 
27.95 (1-49) 
27.95 (1-49) 
27.95 (1-49) 

GrOlM'ld 

2.3,4,5,6,7 

2,3,4,5,6,7 

2,3,4,5,7,8 

60 
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3450 MICROWAVE COMPONENTS 3450 

61 

very broadband 

Directional Couplers 
6 to30dB 
10KHz to 2000 MHz 

case style selection 
ouItle ctawi1gs see pages 4-9 

REQUENCY COUPLING MAINLINE LOSS- DIRECTIVITY VSWR POWER PRICE. $ 
MHz dB dB dB INPUT. W 

MODEL fl-fu 
L M U L M U L M,U 

NO Nom. Flatness Typ. Max. Typ. Max. Typ. Max. Typ. Min Typ. Min Typ. Min Typ. Max. Max. Eo QIy. 

TOe TDC-6-1 10-400 6.3,,0.4 ,,0.4 2.0 2.4 2.0 2.4 2.0 2.5 36 30 30 25 20 15 1.5 1 2 19.95 (5-49) 
case 802 TDC 10-1 1-400 10.0~0.5 ~0.5 12 1.5 1.0 1.3 1.2 1.5 35 25 30 20 20 15 15 1 2 15.95 (5-49) 

TDC-10-2 NEW 5-1000 

PDC POC-tO-t 05-500 
coseA01!':. POC-1O-2 I 250-1000 

00 

TODe 
case QQ96 

PDC-10-5 NEW' .1-2000 
PDC-10-6 I 0.005-20 

PDC-10-21 1-1000. 
POC-10-22 5-750 
PDC-1O-54 NEW 10-1500 
POC-15-6 0.01-35 
PDC-15-21 1-500 

t POC-20-1 25-400 
PDC-20-1W 10-700 
POC-2O-3 0.2-250 
PDC-20- 38 NEW 0,2-250 

-10-1-75 III'OC 
• PDC-10-6-75 
III'OC 
III'OC 

-15-6-75 
-20-3·75 

TODC-10-1 

1·250 
0.2-100 
002-35 

1-150 
10'400 

11 ± 0.5 ±0.6 1.4 1.8 1.5 1.8 

11.5,,0.5 "0.6 085 1.3 0.65 1.0 
10.5~0.5 "0.6 1.4 1.6 - -
10.5 ± 0.5 ± 1,0 1.2 1.9 1.3 1.9 

llIO.5 ,,0.5 0.4 1,2 0.4 0.8 

11~05 =0.5 12 1.7 1.2 1.7 
11~0.5 =0.5 1.1 1.6 1.2 1.7 
10,5 ± 0_51 ± 0.7 1.2 1.8 1.3 1,9 
15=0.5 =0.5 0.3 06 0.2 0.4 
14.7,,05 ±0.6 0.7 1.1 0.7 1.1 

21I0.75 ~0.5 0.2 0.25 0.3 035 
19.2±0.5 ,,0.5 0.25 0.5 0.4 01 
19.5±0.5 ~0.5 03506 0.25 05 
19,5 ± 0,5 ± 0.5 0.3 0,6 0,25 0.5 
10.5±0.5 ~0.75 11 1.5 11 1.5 
10.0±0.5 ,,0.2 12 1.6 0.9 1.2 
14_5±0.5 ~0.5 0.3 07 0.3 0.7 
19.5±0.5 <0.75 0.35 0.8 0.35 08 
11.5±0.5 ±0.5 1.2 1.5 1.0 1.3 

1.6 2_0 50 35 25 20 20 15 1.5 0.5 0.5 21.95 (5-49) 

0.85 13 32 25 32 25 22 15 1.2 1.5 3 11.95 (5-49) 
1.6 2.0 30 25 30 20 25 15 1.5 - 5 27.95 (5-49) 
2.0 2.5 38 25 30 18 22 18 1.3 0,5 0.5 34.95 f5-491 
0.4 1.0 40 30 40 30 35 25 1.3 1.5 3 19.95 (5-49) 
1.6 2 40 30 25 20 25 20 1.2 1 2 24.95 (5-49) 
16 1.9 35 30 25 20 25 20 1.25 1 2 19.95 (5-49) 
1,6 2,3 35 25 28 23 26 23 1,3 0,5 0,5 29.95 (5-49) 
0.3 06 38 . 30 35 25 28 20 115 2 4 19.95 (5-49) 
0.6 1.2 35 30 35 30 30 23 1.4 1 2 19.95 {5-49J 

0.35 05 25 20 35 25 25 20 1.25 3 5 19.95 (5-49) 
0.7 1.1 34 30 27 23 23 20 1.4 1 2 19.95 (5-49J 
0.35 0.6 36 30 33 25 25 20 1.2 15 4 13.95 (5-49) 
0.35 0.6 47 40 40 25 30 20 1.1 1,5 4 15.95 (5-49J 
1.1 1.5 30 20 30 20 30 20 2 2 4 12.95 (5-49) 
09 1.3 50 30 40 25 37 25 1.5 1 2 14.95 {5-49J 
0.3 0.7 35 20 35 20 35 20 1.3 1.5 4 2095 (5-49) 
0.35 08 25 20 25 20 25 20 2 2 4 12.95 (5-49) 
1.2 1.5 35 25 30 20 25 20 1.5 0.5 1 15.95 {5-49J 

L= low range (tLto 10 td 
NOTES: 

M = mid range (10tL to tu/2) U = upper range (tu/2 to tu) 

. MIL-C-15370/18. NSN GUIDE 
!':.l=fl-2fl. M=O 
* )ncludes theoretical power loss at caupled port. MCl NO, 

POC-10-1 
POC-10-2 
POC-10-21 
POC-10-22 
POC-15-6 
POC-20-3 
TDC-10-1 
ZOC-10-1-BNC 
ZOC-20-1 
ZDC-20·3-BNC 
ZFOC-10-1 
ZFDC-10-2 
ZFOC-20-3 
ZFOC-20-S 
ZM:lC-20-3 

NSN MIl·C.15370j18-
• Denotes 75 o/m models, avc:ik:tll9 only with 75 o/m BNC 
" bi cbctlord, L = 30 to 100 Mil 

00 bi ct-ectiord 
t MOdels POC-20-1, ZOC-20-1, ZMOC-20- 1 : 

L ~ 2S-50 MHz. M ~ 50·300 MHz. U = 300-400 MHz 
e MOdel ZFOC-20-S: above 1000 MHz. coupling flatness ± 1.5dB 
• Models POC-10-21, ZFOC-1O·21: Upper range coupling ± O. 75dB 

1, For quality control proce<ixes, see T c:bIe of Contents. 
2. For envi"onmentci specifications, see T c:bIe of Contents. 
3. For connector types and case mounting options, 

see case style outline drawing, 
4. Prices and specifications subject to change without notice. 
5. All mOdels are licensed under U.S. Potent 3.426.298. 
6. For Model PDC·2O-38. bici'eclional 

5985-01-178-4406 002 

598S-01-13O-0177 
5985-01-190-7738 
5985-01-147-0160 
5985-01-076-8477 
5985-01-226-3428 
5985-01-125-3467 
5985-01-178-4405 
5985-01-096-5007 
5985-01-179-5122 
5985-01-208-5694 
5985-01-146-0478 
5985-01-097-2192 
5985-01-193-8515 

- U'lils ore nol QPl lisled 

008 
003 

001 

pin and coaxial connections 
see case style outline drawing 

NOTE 6 Case 
Series n Out ~ CJl/out GrCUld 

TOOC 5 8 2 - dI others 
POC 1 4 3 6 2,5,7,8 
1DC 1 2 4 - 3 
ZEOC 1 2 3 - -
2M)C 3 2 1 - -
zoe 3 2 1 - -
ZfDC 1 2 3 - -
(except 20-4, -5) 

ZfDC 20-4. -5 3 1 2 - -

OMini-Circuits P,O, BOX 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
FAX (718) 332-4661 TELEX 6852844 or 620156 

Not 
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6 
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-
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3450 MICROWAVE COMPONENTS 3450 

50 ohms and 75 ohms r;:1Mini-Circuits 

MODEL 
NO. 

ZEDC 
caseV37 

ZEOC-10-D 
ZEOC-1&-2I 

ZFDC 
case K18 

ZFOC·1O-1 
ZFOC-1O-2 
ZFOC-.o.. 

-10-21 
-10-2'-75 

ZFOC-1O-22 
ZFDC·'5-S 
ZFOC-15-6 

-'5-6-75 
ZFOC-20-3 

• ZFDC-20-3-7~ 
ZFOC-20-4 

-20-5 
FDC-337~ 

ZFOC-H 0 ZFDC-20-'H 
case J17 
ZMDC ZMDC 

case /vI21 ZMDC 
-10-' 
·10·2 
·.H 
·20-1 

ZMDC 
tZMDC 

ZMOC 
ZMDC 

-20-3 
·30-1 

zoe zoe: 
case/vl22 AZ 

-10-1 
DC-10-2 
DC-1&-2 Z 

t~ 
zoe: 

.me 

.me 

.me 

.me 

.me 

-1H 
·20·1 
·20·3 

-10-'-75 
-15-6-75 
·20-3-75 
-2375 
·20-3-75-1 

FREQ. 
MHz 

fL-fu 
1-1000 
1-1000 

1-500 
10-1000 
0.005-20 
1-1000 
10-750 
1-750 

1-2000 
0.03-35 

0.02-35 
0.2-250 

10-250 
1-1000 

0.1-2000 
0.2-200 

30-400 

0.5-500 
250-1000 

.01-35 
25-400 

0.2-250 
0.1-250 

0.5-500 
250-1000 
0.5-250 
.01-35 
25-400 

0.2-250 

1-250 
.02-35 
1-150 

50-100 
55-90 

COUPLING 
dB 

Nom Flolnea 

1hO.5 ±0.75 
15±0.5 ±0.5 

10.5±0.25 ±0.6 
10.75±0.5 ±0.5 

11 ±0.5 ±0.5 
lhO.5 0':0.5 
11±0.5 ±0.75 
11±0.5 0':0.5 
15.5±0.5 ±1.0 
15±0.5 0':0.5 

14.5±0.5 ±0.5 
19.5±0.5 ±0.25 
19.3±0.5 ±0.3 
19.5±0.5 ±0.5 
19.5±0.5 ±0.5 
3O.5±0.5 ±0.6 

2O.5±0.5 ±0.4 

11.5±0.5 ±0.6 
10.5±0.5 ±0.5 
15±0.5 ±0.5 
21±0.75 ±0.5 
19.5±0.5 ±0.5 
3O±0.5 ±0.5 

1'.5±0.5 ±O.6 
10.5±0.5 ±0.5 
15±0.5 ±0.5 
15±0.5 ±0.5 
2O±0.5 ±0.5 
19±0.5 ±0.5 

10.5±0.5 ±0.75 
14.5±0 5 ±0.6 
19.5±0.5 ±0.75 
10.5±0.3 0.2 
18.6±0.5 ±0.3 

MAINLINE LOSS' 
dB 

L M U 
Typ. Mall. Typ. Mall. Typ. Mall. 

1.3 1.5 1.5 1.8 1.5 1.8 
0.5 1.0 0.8 1.2 1.0 1.4 

1.0 1.3 0.8 1.1 1.0 1.3 
1.5 2.0 1.2 1.6 1.5 2.0 
0.4 t2 0.4 0.8 0.4 1.0 
1.2 1.7 1.2 1.7 1.6 2.0 
1.5 1.8 1.5 1.9 1.7 2.1 
1.1 1.6 1.2 1.7 1.4 1.9 
1.0 1.8 1.2 1.8 1.3 2.3 

0.3 0.6 0.2 0.4 0.3 0.6 

0.3 0.7 0.3 0.7 0.3 0.7 
0.35 0.6 0.25 0.5 0.35 0.6 
0.25 0.4 0.3 0.5 0.4 0.6 
1.2 1.5 0.6 0.8 1.2 1.5 
0.3 1 0.7 1.4 1.5 2.3 
0.5 0.8 0.6 0.9 0.7 1.0 

0.15 0.3 0.15 0.3 0.3 0.4 

0.85 1.3 0.65 1.0 0.85 1.3 
1.1 1.4 - - 1.6 1.9 
0.4 0.6 0.2 0.4 0.4 0.6 
0.2 0.25 0.3 0.35 0.35 0.5 
0.35 0.5 0.25 0.5 0.35 0.6 
0.4 0.0 0.5 0.8 0.55 0.85 

0.85 1.3 0.65 1.0 0.85 1.3 
1.1 1.4 - - 1.6 1.9 
0.8 1.2 0.7 1.0 0.9 12 
0.3 0.6. 0.2 0.4 0.3 0.6 
0.2 0.25 0.3 0.35 0.35 0.5 
0.35 0.6 0.25 0.5 0.35 0.6 

1.1 1.5 1.1 1.5 1.1 1.5 
0.3 0.6 0.2 0.4 0.4 0.6 
0.35 0.8 0.35 0.8 0.35 0.8 
- - - - 1.1 1.3 

0.4 0.6 0.4 0.6 0.4 0.6 

DIRECTMTY VSWR POWER PRICE. $ 
dB INPUT. W 

L M U L M,U 
Typ. MIn. Typ. Min. Typ. MIn. Typ. Mall. Mall. Eo. QIy. 

35 30 30 20 18 13 1.3 1.5 3 54.95 (4-24) 
35 30 30 25 25 15 1.15 1.5 3 54.95 (4-24) 

32 25 33 25 22 15 1.2 1.5 3 29.95 (4-24) 
35 28 30 25 27 20 1.5 1.5 3 39.95 (4-24) 
40 30 40 30 35 25 1.3 1.5 3 38.95 (4-24) 
40 30 25 20 25 20 1.2 1 2 44.95 (4-24) 
36 30 30 20 26 20 1.4 1 2 44.95 (4-24) 
35 30 25 20 25 20 1.25 1 2 34.95 (4-241 
30 20 25 20 18 11 1.3 0.5 2 79.95 (1-4) 
38 30 35 25 28 20 1.15 2 4 34.95 (4-24) 

35 20 35 20 35 20 1.3 1.5 4 35.95 (4-24) 
36 25 33 25 25 20 1.2 1.5 4 29.95 (4·24) 
29 25 29 25 28 24 1.2 1 2 35.95 [4-24) 
36 28 27 20 23 18 1.1 .5 2 59.95 (1-4) 
30 20 27 20 22 10 1.2· .5 2 79.95 (1-4) 
30 25 25 20 19 15 1.6 .5 2 31.95 (4-24) 

30 25 30 25 30 23 1.2 25 25 59.95 (1-4) 

32 25 32 25 22 15 1.2 1.5 3 39.95 (4-24) 
40 30 30 20· 20 15 1.5 - 5 47.95 (4-24) 
38 30 35 25 28 20 1.15 2 4 47.95 (4-24) 
25 20 35 25 25 20 1.25 3 5 47.95 (4·24) 
36 30 33 25 25 20 1.2 1.5 4 39.95 (4·24) 
23 18 20 15 17 10 1.5 1.0 ;I 39.95 (4-24) 

32 25 32 25 22 15 1.2 1.5 3 29.95 (4-24) 
40 25 - - 20 15 1.5 - 4 37.95 (4-24) 
32 28 32 28 32 28 1.4 15 3 37.95 (4-24) 
38 30 35 25 28 20 1.15 2 4 37.95 (4-24) 
25 20 35 25 25 20 1.25 3 5 37.'95 (4·24) 
36 30 33 25 25 20 1.2 1.5 4 29.95 (4·24) 

30 20 30 20 30 20 2 2 4 29.95 (4-24) 
35 30 35 25 28 20 1.5 2 4 38.95 (4-24) 
25 20 25 20 25 15 2 2 4 30.95 (4-24) 
-- - - 35 30 1.3 - 4 38.95 (4·24) 

35 30 35 30 35 30 1.2 - 4 38.95 (4-24) 

L= low range (tto 10 ttl M= mid range (10fL to t/2) U= upper range (fu/2 to fu) 

~ computer-automated performance data 
PDC-10-1 &7 typical production unit / for data of other models consult factory 

FREQUENCY MAINLINE LOSS COUPLING DIRECTIVITY VSWR 
(MHz) (dB) (dB) (dB) IN OUT CPL 

.50 .73 lt17 37.21 1.11 1.13 1.09 
26.789 .62 11.50 36.92 1.10 1.13 1.06 
53.Q78 .66 11.49 36.96 1.09 1.13 1.08 

105.656 .72 11.52 36.48 1.06 1.14 1.09 
158.234 .74 11.52 35.07 1.04 1.14 112 

210.812 .81 11.60 32.60 1.02 1.15 112 
263.39 .84 11.59 30.32 1.01 115 1.12 
315.968 .92 11.56 27.36 1.01 1.15 1.13 
368.546 .95 11.50 24.22 1.01 1.15 1.15 
421.124 1.02 11.49 21.84 1.01 1.14 1.17 
500.00 1.12 11.43 18.71 1.01 1.12 1.22 

In Stock .. .Immediate Delvery 
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highest figure of merit 

63 

Phase Detectors 
1000mV DC output, + 7dBm RF 
1MHz to 200 MHz 

case style selection 
outlhe ciawings see pages 4-9 

description 
These new high efficiency phase detectors are the only 

units in the world offering a figure-o~-merit greater than 125 
from only $15.95 . 
. The figure-ot-merit M or efficiency of a phase detector 

can be defined as the ratio of maximum DC output voltage 
(in mY) divided by the RF power (in dBm). The maximum DC 
output from these units is 1000 mV with + 7 dBm applied to 
the LO and RF ports. and DC offset is typically 400 micro
volts. Thus. its figure-of-merit M is 143. which indicates a 
highly efficient phase detector. For comparison. a double
balanced mixer used as a phase detector offers 3SO mV 
DC output with the same LO and RF inputs for a figure-of
merit M of SO. 

Both the RPD and MPD are packaged in a hermetically
sealed EMI-shielded metal case. The miniature RPD mea
sures 0.4 x 0.8 x 0.4 in. and the micromin MPD only 0.2 x 0.5 
x 0.25 in. 

So when your system requires a high output phase detec
tor, specify the new RPD or MPD series. 

NOTES: 
1. Maximum RF input power. 50mW. 

peak IF current. 20mA. 
2. Refer to section 1 for quality control 

procedures. environmental specifications. 
absolute maximum ratings, 
and hi-rei testing. 

3. Prices and specifications 
subject to change without notice. 

l 

J 
pin connections 
see case style outline drawing 

Series RPD MPD 
REF. L 8 8 
RF in: R 1 1 
DC out I ·3.4 *3.4 
GND. 2.5,6.7 2,5.6.7 
CASE GND. 2 2 
* pins must be externally connected together 

LPD 

8 
5 
4 
1,2,3,6.7 
1.2.3.6.7 

RPD 
case 8848 

applications 
• Radar 
• ECM Systems 
• Test Instruments 
• Phase-lock loops 

cost (5,.24) 
RPD-1 $15.95 MPD-1 $18.95 LPD-1 $21.95 
RPD-2 $17.95 MPD-2 $20.95 

specifications LPD-1 
MPD-1 

FREQUENCY RANGE (MHz): RPD-1 RPD-2 MPD-2 
Land R ports 1-100 5-150 10-200 
Output port DC-50 DC-50 DC-50 

SCALE FACTOR (mV /degree) 8 8 8 

IMPEDANCE (ohms) 
Land R ports 50 50 SO 
I port 500 500 500 

Land R SIGNAL LEVELS +7 dBm +7 dBm +7 dBm 

ISOLATION. L-R. min. 40 dB 40 dB 40 dB 

MAX. DC OUTPUT (mV) 
Typ. 1000 1000 1000 
Min. 750 750 750 

OUTPUT POLARITY neg neg neg 
(L and R in-phase) 

DC OUTPUT OFFSET (mV) 
Typ. 0.2 0.3 0.3 
Max. 1 1 1 

FIGURE-OF-MERIT. M 143 typo 143 typo 143 typo 

Model RPD-1 

PHASE DETECTION MAX OUTPUT vs FREQ. 
I 

> 
E 
.; 1000 ... L.R = +7dBm ,.... 

!! 800 "0 
> 600 
.,; 400 !: ,. 200 
0 

.1 1 2 5 10 20 50 100 

CMini-Circuits P.O. BOX 350166, Brooklyn, New York.11235~OO03 (718) 934-4500 
FAX (718) 332-4661 TELgx 6852844 or 620156 
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3450 MICROWAVE COMPONENTS 3450 

U8r8n888 -U81 
Many manufacturers talk about quality rarely defining 

specific terms or numbers. 
Mini-Circuits guarantees quality ... clearly defined. 

Some manufacturers are content, and even boast, of their 
1.0% Acceptable Quality Level (AQL). But a 1.0% AQL 
means it is o.k. to pass a 1,000 lot size even if 3 rejects 
are found in a sample lot of 125 units. Mini-Circuits con
siders 1.0% AQL dangerously inadequate for today's sys
tems designers. Just one defective mixer or coupler 
appearing at the final test of a system can cause exten
sive delays and excess costs. 

So we at Mini-Circuits guarantee our customers 0.1% 
AQL; no rejects ... noteven one ... on every order shipped. 
If you encounter one failure, repack the entire lot and ship 
it back to us, collect. We will 100% retest every unit and 
return the entire order promply, postage prepaid. 

Cl02 Rev. Orig. 

It could cost us a lot of money. But we are not worried. 
We ship millions of RF signal-processing components, for 
thousands of military programs in the U.S. and over 20 
foreign countries, to tight quality-control specs. 

We have utmost confidence in our automated assem
bly system, our practice of 100% screening each diode, 
microscopic inspection of all solder connections, screen
ing (burn-in, thermal shock, and gross/fine leak tests), 
complete encapsulation for shock and vibration, and 
thorough testing of each completed unit. 

We encourage you to add a 0.1% AQL on all of your 
specs, drawings and purchase orders. You are entitled to 
such quality. Mini-Circuits will meet the 0.1% AQL spec 
now. And we will continue our quest to even further im
prove quality. 

finding new ways .. 
setting higher standards 

t;;;IMini-Circuits 
A DIvISion of·Sclentlflc Components CorporatIOn 

World's largest manufacturer of Double Balanced Mixers 
P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 

Domestic and International Telex 125460 International Telex 620156 
64 
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3450 MICROWAVE COMPONENTS 3450 

dielectric 
resonators 

I!!!!i!" ERiE I® 
MURATA ERIE NORTH AMERICA 

CODE 

C 

D 

E 

F 

E-Mat'l 

Temp. Coeff Dielectric 
TC ppm/oC Constant 

0 24.2±0.5 

2 24.4±0.5 

4 24.7±0.5 

6 24.9±0.5 
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FEATURES 
• High Q 
• High Dielectric CO'lstant 
• Wide temperature compensation range 
• Temperature stability: to ± 0.5ppmrC 
• Wide frequency range of use 

APPLICATIONS 
• DRO (Dielectric Resonator Oscillators) 

• DBS (Direct Broadcasting Satellites) 
• TVRO (Satellite TV Receiving-Only) earth stations 
• Microwave Oscillators 

• Filters 

S-Mat'l 

Dielectric 
Constant 

28.6±0.5 

29.2±0.5 

29.7±0.5 

30.1±0.5 

M-Mat'l U-Mat'l K-Mat'l 

Dielectric Dielectric Dielectric 
Constant Constant Constant 

37.8±0.5 37.3 ±0.5 89.0±0.5 

37.9±0.5 37.7±0.5 89.3±0.5 

38.0±O.5 38.0±O.5 89.6±O.5 

38.1 ±O.5 38.4±0.5 89.9±0.5 
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microwave dielectrics 
FEATURES 
• Exceptional high frequency performance 
• Extremely high Q's 
• Flat dieletric constants 
• Lot-to-Iot repeatability 
• Applications up to 90 GHz 
• Excellent thermal characteristics 
• Low expansion rates 
• Dielectric constants from 6 to 140 
• Minimal loss characteristic 

change with temperature 

• Excellent retrace 
• High thermal conductivity 

• Excellent insulation characteristics 
• High mechanical strength 
• Good machining properties 
• Excellent chemical resistance 

TYPICAL APPLICATIONS 
• Microwave Substrates (HMIC) 

• Waveguide Phase Correction 
• Phased Array Radar Cells 
• Waveguide Loads • Heat Sinks 

Note: Typical Performance Characteristics are 
the same as shown above. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 
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3450 MICROWAVE COMPONENTS 

TRAIC.JMICROWAVE 

Synthesizers 
4002 Series Narrowband Indirect Synthesizer 
Frequency Accuracy 
Switching Speed 
RF Output Power 
Harmonics 
Spurious 

5ppm 
25JJ. sec max. 

+ 20dBm min. 
> 30dBc 
> 50dBc 

Model No. 

4002·1010 

4002-1100 

4002-1310 

4002-1910 

4002-1210 

S1ep Size 
Frequency Range (MHz) 

0.5 GHz to 1 GHz 1 in any 50 MHz Band 

1 GHzt02GHz 1 in any 1 00 MHz Band 

2GHzt04GHz 2 
in any 200 MHz Band 

4GHzt012GHz 4 
in any 200 MHz Band 

12GHzto 16GHz 8 in any 200 MHz Band 

4003 Series Wideband Indirect Synthesizer 
Frequency Accuracy 
Speed 
RF Output Power 
Harmonics 
Spurious 

5ppm 
100 JJ. sec max_ 

+ 20dBm min. 
> 30dBc 
> 50dBc 

Model No. 

4003-1110 

4003-1300 

4003-1600 

4003-1202 

4003-1201 

4003-1310 

4003-1210 

Frequency Range Step Size 
(GHz) (MHz) 

0.5 to 2 1 

2t04.5 1 

4 to 9 2 

8to 15 4 

2to 18 5 

0.5 to 4.5 1 

0.5 to 18 5 

4004 Series Narrowband Direct Synthesizer 

Size DC Power 
(inches, nom) (Watts) 

8.0"x6.0"x1.5" 15 

8.0"x6.0"x2.5" 20 

8.0"x6.0"x2.5" 20 

8.0"x6.0"x2.5" 25 

8.0"x6.0"x2.5" 30 

Size DC Power 
(inches, nom) (Watts) 

8.0"x6.0"x2.5" 20 

8.0"x6.0"x1.5" 20 

8.0"x6.0"x2.5" 20 

8.0"x6.0"x4.0" 20 

8.0"x6.0"x4.0" 30 

8.0"x6.0"x2.5" 25 

8.0"x6.0"x5.0" 35 

Frequency Accuracy 
Switching Speed 

20 ppm Frequency Range Step Size Size DC Power Spurs 

RF Output Power 
Harmonics 

250 nanosec max. 
+ 24dBm min. 
>30dBc 

Model No. 

4004-1310 

4004-1000 

4004-1110 

4004-1102 

4004-1610 

(GHz) (MHz) 

1.5 to 2.5 2 

0.5t01.0 1 

1.0to 1.5 1 

0.5 to 2.0 4 

2.0 to 5.0 4 

4005 Series Wideband Direct Synthesizer 
Frequency Accuracy 
Switching Speed 
RF Output Power 
Harmonics 
Spurious 

20 ppm 
250 nanosec max. 

+ 10dBm 
> 20dBc 
> 45dBc 

Specifications subject to change without notice. 

Model No. 

4005-1210 

4005-1211 

4005-1202 

4005-1203 

Frequency Range Step Size 
(GHz) (MHz) 

1-16 25 

8-18 25 

2-18 25 

6-18 25 

(inches, nom) (Watts) (dBc) 

8.0"x6.0"x4.0" 45 >55 

8.0"x6.0"x4.0" 35 >60 

8.0"x6.0"x4.0" 40 >60 

8.0"x6.0"x5.0" 50 >55 

8.0"x6.0"x5.0" 50 >55 

Size DC Power 
(inches, nom) (Watts) 

8.0"x6.0"x5.0" 25 

8.0"x6.0"x5.0" 25 

8.0"x6.0"x5.0" 30 

8.0"x6.0"x5.0" 30 

3450 

Dept. E-8 4726 Eisenhower Boulevard - Thmpa, Florida 33634-6391- (813) 884-1411 - FAX (813) 886-2794 - TLX: 52-827 - TWX: 810-876-9140 
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3450 MICRowAvE COMPONENTS 3450 

'I'RAK@NJICROWAVE 
Oscillators & IF Amplifiers 
60 MHz .. 18 GHz Miniature Crystal Controlled Oscillators 
and Oscillator/Multipliers 

ELECTRICAL PARAMETERS (general) 
Frequency set accuracy at room temperature: ±0.001% 
Frequency stability: ±0.003% 
Aging rate: ±0.0005% per year 
Power variation with temperature: ±2 dB 

Power supply: +15 VDC (other voltages optional) 
Load VSWR: 1.5:1 maximum 
Temperature Range: -55 to +85° C. (to +125° C 
with degradation) 
Contact factory for other frequencies and/or 
power levels. (A 1 watt output series is available.) 

10 MILLIWATTS MINIMUM OUTPUT 
HARMONICS OF CRYSTAL 

CURRENT OSCILLATOR UP TO 2nd 
FREQUENCY rnA. nom. P.C. BOARD MOUNT MICROSTRIP BASE PLATE MOUNT HARMONIC OF OUTPUT 

RANGE at +15 VOLTS MODEL NUMBER MODEL NUMBER MODEL NUMBER FREQUENCY 
60 • 120 MHz 25 5040· 1056 5140·1057 5040 - 1057 > 30 dBc 
121 • 240 MHz 35 5041 . 1056 5141 - 1057 5041 - 1057 > 30 dBc 
241 ·360 MHz 35 5042· 1056 5142 • 1057 5042· 1057 > 30 dBc 
361 - 720 MHz 50 5043 - 1056 5143 • 1057 5043· 1057 > 30 dBc 
721 - 1200 MHz 50 5044 - 1056 5144 • 1057 5044· 1057 > 30 dBc 
1.2·1.7GHz 60 5044·1110 > 40 dBc 
1.7·2.0 GHz 65 5044·1111 > 40 dBc 
2.0·2.3 GHz 65 5044 • 1310 > 40 dBc 
2.3·2.5 GHz 75 5044 • 1313 > 40 dBc 
2.5·4.0 GHz 100 5044 - 1311 > 40 dBc 
4.0·6.0 GHz 110 5044·1611 > 40 dBc 
6.0·8.0 GHz 110 

, 
5044 - 1615 > 40 dBc 

8.0 • 10.0 GHz 120 5045 - 1911 > 40 dBc 
10.0· 12.0 GHz 140 5045 - 1913 > 40 dBc 
12.0· 18.0 GHz 150 5045 • 1240 > 40 dBc 

100 MILLIWATTS MINIMUM OUTPUT 

FREQUENCY 
RANGE 

60 - 120 MHz 
121 ·240 MHz 

241 ·360 MHz 
361 - 720 MHz 
721 - 1200 MHz 
1.2 - 1.7 GHz 

1.7·2.0 GHz 

2.0 - 2.3 GHz 
2.3 - 2.5 GHz 

AVAILABLE OPTIONS: 
• Gating 
• Heater Control 
• Frequency Trim 

CURRENT 
mA, nom. P.C. BOARD MOUNT 

at + 15 VOLTS MODEL NUMBER 
40 5040 - 1086 
50 5041 - 1086 
50 5042· 1086 
70 5043· 1066 
70 5044 - 1086 
80 
90 

90 
100 

• One watt versions are available 
NOTE: Size may vary with options. 
Contact Factory. 

HARMONICS OF CRYSTAL 
OSCILLATOR UP TO 2nd 

MICROSTRIP BASE PLATE MQUNT HARMONIC OF OUTPUT 
MODEL NUMBER MODEL NUMBER FREQUENCY 

5140 . 1087 5040· 1087 > 20 dBc 
5141 • 1087 5041 • 1087 > 20 dBc 
5142 - 1087 5042· 1087 > 20 dBc 
5143 - 1067 5043 • 1087 > 20 dBc 

5044 . 1087 > 20 dBc 
5044 • 1120 > 40 dBc 
5044 • 1121 > 40 dBc 
5044· 1320 > 40 dec 

5044 - 1321 > 40 dBc 

Wide Dynamic Range Low Noise IF Amplifier Series 

Specifications subject to change without notice. 

Model 8450 - 1050 Model 8400 - 1080 
Frequency Range 
3dB Bandwidth 
Size 
Weight 
Connections 

Customer Specified 20 - 300 MHz 
10% of center frequency, nominal 
1.50 x .75 x .35 inches, nominal 
0.4 ounces, nominal 

Customer Specified 20 - 150 MHz 
10 MHz, nominal 
1.28 x .71 x .05 inches, nominal 
1 ounce, nominal 

.020 diameter pins 

The following specifications apply to both models. 
Bandpass Ripple 
Skirt Selectivity 
Gain 
Noise Figure 
Input Impedance 
1 dB Compression Point 
3rd Order Intercept Point 
Inpu!Dynamic Range (with AGC) 
AGC Range 
AGC Voltage 
Temperature Range 

SMA female 

1 dB, typical 
12 dB/octave, typical 
70 ± 3 dB 
3 dB maximum 
50 ohms, nominal 
o dBm minimum 
+10 dBm, nominal 
80 dB minimum 
60 dB minimum 
o to +5 volts 
-54°C to +85°C 

Dept. E-8 4726 Eisenhower Boulevard' Tampa, Florida 33634-6391' (813) 884-1411' FAX (813) 886-2794' TLX: 52-827 • TWX: 810-876-9140 
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3450 MICROWAVE COMPONENTS 3450 

Oielectrically Stabilized 
Oscillators (OSO's) 
Ultra Stable DSO Series 

GROUND - t l21 
TERMINAL f-1--t-.-_-1m 

.31--L -I 
.69 

\ 
MOUNTING SURFACE 

1 I- .24 MIN 

[ ·1::<0, 
L-- 2.29-.-J SMA, FEMALE 

ELECTRICAL SPECIFICATIONS 
Frequency Range 
Frequency Stability 

Power variation with temperature 
Power Output 
Spurs 
Pulling (into a 3: 1 load) 
Pushing 
Phase Noise SSB 
Power Supply 

ENVIRONMENTAL CONDITIONS 
Operating Temperature Range 
Altitude 
Vibration 

MECHANICAL SPECIFICATIONS 
Size 

Weight 

6600 Series Bipolar Transistor DSO's 

Factory preset between 8 and 18 GHz 
:t500 KHz maximum, including frequency set accuracy, 
aging and temperature. 
:t1.5 dB maximum 
+16 dBm minimum, +18 dBm typical 
< -70 dBc maximum, $-80 dBc typical 
< 150 KHz peak to peak 
<2 KHz/volt 
-90dBc/Hz at 100 KHz from carrier 
+15 VDC at 300 mA maximum, 250 mA typical 

-54°C to +85°C 
70,000 feet 
20 g, sine 

2.29 x 1.65 x 1.5 inches (58 x 42 x 38 mm) nominal 
excluding projections. 
4.5 ounces (128 grams), nominal 

FREQUENCY OUTPUT SECOND SIZES. INCHES 

Power Supply: 
Frequency Stability: 

Temperature: 

.129 DIA. 
4 HOLES 

SMA FEMALE 
CONNECTOR 

-15 VDC @ 40 mA nominal 
10ppmfOC, maximum 
5ppm/o C, typical 
-54 to +95° C. 

NOTE: Contact factory regarding improved stability requirements. 
Oth.er models available. 

MODEL RANGE POWER 
NUMBER (GHz) (mw Min.) 

6600· 1352 2.85·2.90 30 
6600· 1353 2.90·3.00 30 
6600· 1310 3.00·3.10 30 
6600·1312 3.10 - 3.20 30 
6600·1313 3.20·3.30 30 
6600·1314 3.30·3.45 30 
6600·1315 3.45·3.65 30 
6600· 1300 3.65·3.95 30 
6600· 1660 3.95·4.25 30 
6600·1610 4.25·4.65 30 
6600· 1611 4.65·5.05 30 
6600 - 1612 5.05·5.45 30 
6600· 1613 5.40·5.90 30 
6600 - 1614 5.60·6.10 30 
6600· 1615 5.70·6.20 30 
6600· 1616 5.90·6.40 30 
6600·1617 6.40·6.90 30 
6600· 1619 6.80·7.20 30 
6600· 1618 7.00·7.40 15 
6600· 1661 7.40·7.80 15 
6600· 1662 7.60·8.00 15 
6600·1910 8.00·8.40 15 
6600· 1906 8.20·8.60 15 
6600·1911 8.60·9.00 15 
6600·1907 8.90·9.30 15 
6600·1912 9.10 ·9.50 15 

Specifications subject to change without notice. 

HARMONIC NOMINAL. 
(dBc Min.) A B C 

25 3.5 x 2.2 x 1.06 
25 3.5)( 2.2 x 1.06 
25 2.7)(1.7x .92 
25 2.7x1.7x .92 
25 2.7)(1.7x .92 
25 2.7x1.7x .92 
25 2.7)(1.7)( .92 
25 2.7)(1.7x .82 
25 2.7x1.7x .82 
25 2.5 x 1.5 x .82 
25 2.5x1.5x .82 
25 2.5 x 1.5 x .82 
25 2.5x 1.5x .82 
25 2.5x1.5x .82 
25 2.5 x 1.5 x .82 
25 2.5x 1.5 x .82 
25 2.5x1.5x .82 
25 2.5x 1.5 x .82 
25 2.2)(1.3x .78 
25 2.2)(1.3x .78 
25 2.2x1.3x .78 
25 2.2x1.3x .78 
25 2.2x1.3)( .78 
25 2.2x1.3x .78 
25 2.2x1.3x .78 
25 2.2x1.3)( .78 

Dept. E-8 4726 Eisenhower Boulevard· Tampa, Florida 33634-6391· (8131 884-1411 • FAX (8131 886-2794· TLX: 52-827 • TWX: 810-876-9140 
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3450 MICROWAVE COMPONENTS 

Circulators & Isolators 
Octave and Broad Band Coaxial Type 

Isolators 
FREQUENCY MODEL ISOLATION INSERTION VSWR 

RANGE NUMBER dB min. LOSS max. 
(GHz) dB max. 

1.0 - 2.0 60A1101" 15 0.6 1.40 
2.0 - 4.0 60A3001" 18 0.5 1.30 
2.0 - 6.0 60A3401" 12 1.0 1.65 
2.6 - 5.2 6OA3011" 18 0.5 1.30 
3.0 - 6.0 6OA6301" 18 0.5 1.40 
4.0 - 8.0 60A6001" 18 0.5 1.30 
5.0 - 10.0 60A6071" 18 0.5 1.30 
6.0 - 12.0 60A9201" 16 0.7 1.35 
6.0 - 18.0 60A2601" 12 1.0 1.67 
6.5 -18.0 60A2701" 14 1.0 1.50 
7.0 - 18.0 60A2171 13 0.75 1.58 
7.5 -18.0 6OA2301" 14 0.9 1.50 
8.0 -12.4 20B9201" 20 0.5 1.30 
8.0 - 16.0 60A2001" 17 0.5 1.35 
8.0 - 16.0 60A2501 17 0.5 L35 
8.0 - 18.0 6OA2051" 14 0.6 1.50 
8.0 - 20.0 60A2401" 12 1.0 1.67 
12.0 - 18.0 20B2201" 18 0.5 1.30 
18.0 - 22.0 20A8021" 18 0.7 1.30 
18.0 - 26.5 60A8101" 14 1.0 1.50 

·These units are normally available from stock or from our distributors. 
NOTES: 
(1) Circulators Bre also available. 

OPERATING PEAK 
TEMP. POWER 

'C. KW 
o to +50 0.1 
-10 to +70 0.1 
-10 to +60 0.1 
-25 to +80 0.1 
-45 to +85 0.1 
-45 to +95 0.1 
-55 to +95 0.1 
-55 to +95 0.1 
-40 to +802 0.1 
-54 to +95 0.1 
-40 to +65 0.5 
-54 to +95 0.5 
-55 to +95 0.1 
-40 to +95 0.5 
-40 to +95 0.1 
-54 to +95 0.5 
-40 to +80 0.1 
-55 to +110 0.5 
-54 to +95 0.5 
-54 to +95 0.1 

AVERAGE HEAT SINK SIZE 
POWER TEMP. (INCHES NOMINAL) 
WATTS 'C. L W H 

1.0 +50 1.60 x 1.60 x 0.75 
1.0 +70 1.00 x 1.00 x 0.50 
1.0 +60 1.00 x 1.00 x 0.50 
1.0 +80 1.00 x 1.00 x 0.50 
1.0 +85 0.75 x 0.75 x 0.50 
3.0 +95 0.75 x 0.75 x 0.50 
2.0 +95 0.75 x 0.75 x 0.50 
1.0 +95 0.75 x 0.75 x 0.50 
3.0 +80 0.50 x 0.50 x .375 
3.0 +95 0.50 x 0.50 x .375 
3.0 +65 0.50 x 0.50 x .375 
3.0 +85 0.50 x 0.50 x 0.50 
3.0 +95 0.50 x 0.50 x 0.50 
3.0 +95 0.50 x 0.50 x 0.50 
3.0 +95 0.50 x 0.50 x .375 
3.0 +95 0.50 x 0.50 x 0.50 
1.0 +80 0.50 x 0.50 x .375 
3.0 +110 0.50 x 0.50 x 0.50 
1.0 +95 0.50 x 0.50 x .375 
1.0 +95 0.50 x 0.50 x .375 

(2) The insertion loss for Model 60A2601 is 1.5 dB maximum from -54°C to +95°C. Other specifications are unchanged over this temperature range. 
Specifications subject to change without notice. 

Drop-In Broad Band Models 

Isolators 
FREQUENCY MODEL ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 

RANGE NUMBER dB min. LOSS max. TEMP. POWER POWER TEMP. (INCHES NOMINAL) 
(GHz) dB max. 'C. KW WATTS 'C. 

2.0 - 4.0 69A3101" 16 0.6 1.40 -10 to +70 0.1 1.0 +70 
2.5 - 5.0 69A3181 16 0.6 1.40 -10to +85 0.1 1.0 +70 
2.6 - 5.2 69A3111" 16 0.6 1.40 -25 to +85 0.1 1.0 +85 

16 0.7 1.40 -54 to +95 0.1 1.0 +95 
3.0 - 6.0 69A6201" 16 0.6 1.40 -25 to +85 0.1 1.0 +85 
4.0 - 8.0 69A6001" 16 0.6 1.40 -40 to +85 0.1 1.0 +85 
4.7 - 10.0 69A6051 12 1.0 1.50 -40 to +85 0.1 1.0 +85 
5.0 - 10.0 69A61 01 " 16 0.6 1.40 -30to+0 0.1 1.0 +70 
6.0 - 18.0 69A2601"' 10 1.2 2.0 -40 to +80 0.1 1.0 +80 
7.5 - 18.0 69A2041" 12 1.0 1.65 -40 to +80 0.1 1.0 +80 
8.0 - 12.0 69A9201" 17 0.6 1.40 -40 to +85 0.1 1.0 +85 
8.0 - 16.0 69A9301" 14 0.8 1.50 -40 to +85 0.1 1.0 +85 
8.0 - 18.0 69A2031' 13 1.0 1.60 -40 to +60 0.1 1.0 +80 
12.0 - 18.0 69A2201" 17 0.7 1.50 -55 to +100 0.1 1.0 +95 

'"These units are normallY.available from stock or from our distributors. 
NOTES: (1) Circulators are also available. (2) For Model 69A2601 only, the insertion loss is 1.5 dB maximum from -54"C to +95"C. 
Specifications subject to change without notice. 

L W H 
.875 x .875 x .345 
.875 x .875 x .345 
.875 x .875 )( .345 
.875 x .875 x .345 
.875 x .875 x .345 
0.75 x 0.75 x 0.25 
0.75 x 0.75 x 0.25 
0.75 x 0.75 x 0.25 
0.50 x 0.50 x 0.20 
0.50 x 0.50 x 0.25 
0.50 x 0.50 x 0.25 
0.50 )( 0.50 x 0.25 
0.50 x 0.50 x 0.25 
0.50 x 0.50 x 0.25 

3450 
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3450 MICROWAVE. COMPONENTS 3450 

Circulators & Isolators 
Drop-In Type 

FREQUENCY MODEL BANDWIDTH ISOLATION INSERTION VSWR OPERATING 
RANGE NUMBER % dB min. LOSS max. TEMP. 
(GHz) dB max. °C. 

0.5 - 0.7 29"0401 3 20 0.7 1.25 -54 to +95 
0.7 - 1.0 29"0501 5 20 0.6 1.25 -54 to +95 
1.0 - 1.3 29"1401 10 20 0.5 1.25 -54 to +95 
1.3 - 1.65 29"1501 10 20 0.5 1.25 -54 to +95 
1.65 - 2.0 29"1601 5 20 0.5 1.25 -54 to +95 
2.0 - 2.5 29"3401 5 20 0.5 1.25 -54 to +95 
2.5 - 3.7 29"3501 10 20 0.6 1.25 -54 to +95 
2.5 - 3.7 29"3601 5 18 0.6 1.30 -54 to +95 
3.7 - 4.6 29"6401 5 18 0.6 1.30 -54 to +95 
4.6 - 6.2 29"6501 10 18 0.6 1.30 -54 to +95 
6.2 - 8.0 29"6601 10 18 0.6 1.35 -54 to +95 
8.0 -10.0 29"9401 10 18 0.6 1.35 -54 to +95 
10.0 - 12.0 29"9501 10 18 0.6 1.35 -54 to +95 
12.0 - 15.0 29"2401 10 17 0.6 1.45 -54 to +95 
15.0 - 18.0 29"2501 10 17 0.6 1.45 -54 to +95 

*Specify center frequency when ordering. Model designation will be completed by TRAK. 
NOTES: 
(1) Circulators are also available. 

Isolators 
PEAK AVERAGE HEAT SINK SIZE 

POWER POWER TEMP. (INCHES NOMINAL) 
KW WATTS °C. L W H 
0.1 1.0 +95 1.00' 1.00' 0.30 
0.1 1.0 +95 1.00 ' 1.00 ' 0.30 
0.1 1.0 +95 1.00 x 1.00' 0.30 
0.1 1.0 +95 1.00 x 1.00 x 0.30 
0.1 l.O +95 0.75 ' 0.75 ' 0.25 
0.1 1.0 +95 0.75 ' 0.75 ' 0.25 
0.1 1.0 +95 0.75 ' 0.75 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 
0.1 1.0 +95 0.50 x 0.50 x 0.25 
0.1 1.0 +95 0.50 ' 0.50 ' 0.25 

(2) If your lower frequency limit is below the lower limit stated for a particular model, select the preceding model. If your upper frequency limit will exceed 12 GHz, 
select the next higher frequency model. 

fLicrOpuck.® Circulators & Isolators 
The Micropuck® family of circulators and isolators was 

designed to maximize the use of isolators and circulators in 
stripline and microstrip applications. They are easy-to-mount 
devices with magnetic shielding which prevents detuning or 
changes in performance when operating in magnetic fields or 
in close proximity to ferrous metals. The round design and tab 
lead configuration allow installation at a reduced cost, replac
ing milling operations with a simple drilled hole. 

The M icropuck ® isolator is also available in a flange mount 

similar to the mounting used on some power transistors. This 
construction has input and output tabs located 1800 from 
each other as opposed to the 1200 separation of the round 
version. This provides an alternative choice for system de
signers who prefer the screw-down mounting and can allow 
the extra space it requires. 

Specifications for these microminiature ferrite devices are 
as good as you'll find anywhere. Look at the data and call our 
ferrite sales group or local representative. 

Flange Mount Micropuck® Isolators 
MODEL FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVERAGE HEAT SINK SIZE 

NUMBER RANGE % dB min. LOSS max. TEMP. POWER POWER TEMP. (INCHES NOMINAL) 
(GHz) dB max. "C. WATTS WATTS °C. L W H 

F9"6101 4.0 - 8.0 10 20 0.5 1.25 -54 to +95 50 .7 95 .62 ' .375 ' .21 
F9"9001 8.0 - 12.0 10 20 0.4 1.25 -54 to +95 50 .5 95 .50 x .25 x .18 
F9"2001 12.0 - 18.0 10 17 0.5 1.35 -54 to +95 50 .5 95 .50 x .25 x .18 
F9A6141 3.7 - 4.3 F LL BAND 15 0.6 1.45 -30 to +70 50 .7 70 .62 ' .375 ' .21 
F9A9101'" 8.0 - 12.0 FULL BAND 16 0.7 1.45 -54 to +95 50 .7 95 .62 x .375 x .21 
F9A2201"' 12.0 -18.0 FULL BAND 17 0.7 1.50 -55 to +100 50 .5 95 .50 x .25 x .18 

Micropuck® Circulators 
MODEL FREQUENCY BANDWIDTH ISOLATION INSERTION VSWR OPERATING PEAK AVG. HEAT SIZE SIZE 

NUMBER RANGE % dB min. 
(GHz) 

79'6101 4.0 - 8.0 10 18 
79"9001 8.0 - 12.0 10 18 
79"2001 12.0 - 18.0' 10 17 
79A9101" 8.0 - 12.0 FULL BAND 16 

89"6101 4.0 - 8.0 10 20 
89'9001 8.0 - 12.0 10 20 
89"2001 12.0 - 18.0 10 17 
89A2201'" 12.0 - 18.0 FULL BAND 17 
89A9101"" 8.0 - 12.0 FULL BAND 16 

~Specify center frequency when ordenng. Model deSignation Will be 
completed by TRAK. uThese units are normally available from stock or 
from our distributors. 
N()TES; (1) Upper frequency limitcannot exceed 18 GHz. (2) If your lower frequency 

LOSS 
dB max. 

.5 

.4 

.5 

.7 

.5 

.4 

.5 

.7 

.7 

max. TEMP. POWER POWER SINK DIA. HEIGHT 
"C. WATTS WATTS TEMP. INCH INCH 

1.30 -54 to +95 50 25 50 .. 375 .200 
1.30 -54 to +95 50 20 50 .250 .156 
1.35 -54 to +95 50 20 50 .250 .156 
1.45 -54 to +95 50 20 50 .375 .200 

Micropuck® Isolators 
1.25 -54 to +95 50 .7 95 .375 .200 
1.25 -54 to +95 50 .5 95 .250 .156 
1.35 -54 to +95 50 .5 95 .250 .156 
1.50 -54 to +100 50 .5 95 .250 .156 
1.45 -54 to +95 50 .7 95 .375 .200 

limit IS below the tower limit stated for a patlcular model, select the preceding model. 
If your upper frequency limit will exceed 12 GHz, select the next higher 
frequency model. 
Specifications subject to change without notice. 

DepLE·8 4728EisenhowerBoulevani • Tampa, Florida 33634-8391 • (813) 884-1411 • FU(813) 888-2794 • TLX,52-827 • TWX: 610-878-9140 
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3450 MICROWAVE COMPONENTS 

!I j 

,.SllSTllrK 1988 LINE CARD 
Phone: 408-730-0300 FAX: 408·730·4782 

Over 200,000 Parts in Stock 
x X X X X ADAPTERS (IN SERIES 

& BETWEEN SERIES) 
Amphenol, EZ Form, Huber + Suhner, Kings, Omni Spectra, Weinschel 

x x x X AMPLIFIERS Avantek, Comlinear, Mini-Circuits, Penstock Engineering Labs 

x x x X X ATTENUATORS 
X X X X X ATTENUATORS, DROP-IN 
X X X X BARR ETTER MOUNTS 
X X X X X CABLE ASSEMBLIES 
X X X X X CABLE ASSEMBLIES, 

INSTRUMENTATION GRADE 
X X CABLE HARDWARE 

X X X X X CHIP ATTENUATORS 
X X X X CHIP CAPACITORS 

X X CLIPS & WIRE TIES 
X X X X X CONNECTORS 

X X CONNECTOR CAPS & TUBES 
X X X X CUSTOM ENGINEERING 
X X X X DC BLOCKS 
X X X X X DELAY LINES 
X X X X X DIRECTIONAL COUPLERS 
X X X X X DOUBLE RIDGED 

WAVEGUIDE ADAPTERS 

Avantek, Daico, Mini-Circuits, Omni Spectra, Weinschel 
Omni Spectra 
Weinschel 
EZ Form, Huber + Suhner, Penstock Engineering Labs 

Huber + Suhner 

Dek, Inc. 
Omni Spectra 
AVX 
Dek, Inc. 
Amphenol, Kings, Omni Spectra 
Sinclair & Rush 
Penstock Engineering Labs 
Omni Spectra 

EZ Form 
Mini-Circuits, Omni Spectra 
Omni Spectra 

X X X X EMIIRFI FILTERS Tusonix 
Additional 
Locations: 

X X X X FEED THRU CAPACITORS Tusonix 
-:..:.~---...:..:......:.-=-:::-::-===-=-=-:--:,..:=-::=~~-'-'-"---=,::::..:-,:------------------ Penstock Northwest 
_X __ X __ X_X_F_'.,-L T=E".,R~C_A_P_A_C_'T_O_R_S _____ T,-u_s_o __ n-,-ix-:------------____ 10800 N.E. 8th Street 
X X X X FILTERS Mini-Circuits Suite 800 

-:..:.-.:..:-:-:--...:..:......:.-=-:~:::::-::-::-=-:-c=--------=::'-::-=----:-;-;----::::-:----:::c--':--;-~-;----;---;--':-- Bellevue, WA 98004 
_X __ X_X_X_X_F_L:-E.,-X:-C-,-:A".,B-,-::-,LE--::---::-c-,--.--=-:::-::-___ E,-Z_F __ o-,-rm""',-H,-u-b_e_r_+_S_u_h_n_e"",r,_P_e_n_s_to_c_k_E_n..::go...in_e_e_ri_n-=-g_L_a_b_s Phone: 206-454-2371 

X X X X FREQUENCY DOUBLERS Mini-Circuits FAX: 206-451-9418 
-X,.:.-:.,X---...:..X'----'-X-=-:G"..:A:"C,':-N""E='Q::-:-:-U-:-A:--L,,..::Z:-::E:=R:=S--='--:......:.--O=-'-m--n--i -=S-pe-c'C't-ra--------------- Portland, Oregon 
-----,-X:-X-,--,H"'E=-A:-T=-=S:-H"'R-:-:IN""K:-:-A-:"B=-::-:LE=T:::':U"'B':c,NC":-G=--S::-i,-n-c:-la'C"ir'-c&~R-u--sh:-------------- Phone: 206-454-2371 

-Xc:-:-:X--·-:-X:-X:---:L-:-I:::M:::,T:::E:::R:::S::c---------A:--v-a-n-:-te-:k-,-:-M:-:i-m:-·-C;;':i-rc-u-:-it:-s------------ Penstock Canada 
-:-:---:-:---:-:-:--:--:-:-:-:=-:===:-::-:-===-----~-_:_=:-'--_:_--------------- 133 W. 5th Avenue 
_X __ X __ X_X_L_':-N,-E_S,..T_R_E_T_C_H_E_R_S _____ O_m_n_i _S'-pe_c_t_ra _______________ Suite 144 
X X X X LOADS Weinschel Vancouver, B.C. 
-:..:.-.:..:---...:..'----'--=-:~~~--------~-=-~_7~:_=_:_~------------ V5Y3Xl 
_X:-__ X--X-X-M-':-X-,-E-R-::S-::-:--:-=-::-:c:-=-c=-::-----A-v-a-n-te __ k..:.,-,-M-:-ci-n-i-C::-i_rc_u-,-it_s ____________ Phone: 604-662-3475 
X X X X MMIC COMPONENTS Avantek, Mini-Circuits FAX: 206-451-9418 

X X X X MONITOR TEEIDC BLOCKS Omni Spectra 
X X X X NOISE SUPPRESSORS Weinschel 
X X X X OSCILLATORS Avantek 
X X X X X PHASE DETECTORS Mini-Circuits, Omni Spectra 
X X X X X POWER DIVIDERS Omni Spectra, Weinschel 
X X X X X POWER SPLITTERSI Mini-Circuits, Omni Spectra, Weinschel 

COMBINERS 
X X X X RF SAMPLERS Omni Spectra 
X X X X SEMICONDUCTORS Avantek 
X X X X X SEMI-RIGID CABLE EZ Form, Precision Tube 
X X X X STANDOFF CAPACITORS Tusonix 
X X X X STUB COAXIAL TUNERS Omni Spectra 
X X X X SUB-ASSEMBLIES Penstock Engineering Labs 
X X X X X SUBSTRATES Omni Spectra 

Penstock! 
Waltronlcs Sales 

Arizona 
Phone: (800) 225-67BB 

Penstock Midwest 
1250 West N.W. Hwy 

Palatine, IL 60067 
Phone: 312-934-3700 

FAX: 312-934-3748 

Penstock East 
1 BO North Street 

Teterboro, NJ 07608 
Phone: 201-288-7313 

FAX:201-2BB-1124 

X X X X SWITCHES Avantek, Daico, Mini-Circuits, Penstock Engineering Labs, Weinschel 
X X X X X TERMINATIONS 

X X TOOLS FOR 
CABLES & CONNECTORS 

X X X TRANSFORMERS 
X X X X TRANSISTORS 
X X X X TRIMMER CAPACITORS 
X X X X X VALUE ADDED 

ENGINEERING 

Amphenol, Mini-Circuits, Omni Spectra, Weinschel 
Huber + Suhner, Omni Spectra, Seven Associates, Utica, 
Western Electronic Products Co. 
Mini-Circuits 
Avantek 
Tusonix 
Penstock Engineering Labs 

3450 

x X X ;;0 W;::~;;A;~:e Om,; SpKRJs.mDf. 
Sunnyvale, California 94086-4018 
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3450 MICROWAVE COMPONENTS 

TRM Introduces 
High -Reliability Couplers, 
. Dividers & Hybrios 

DCS2023 DMS285 HQ 132 Series 90 0 

Directional Coupler Power Divider Hybrid 

2-8GHz 1-20GHz Octave Increments 
20 dB Coupling < 1.0 dB Insertion Loss between 20 and 400 MHz 

± .5 dB Coupling Flatness .4 dB Amplitude Balance .5 dB Insertion Loss 

.5 dB Insertion Loss 4 0 Phase Balance .75 dB Amplitude Balance 

20 dB Directivity 15 dB Isolation (midband) 3 0 Phase Balance 

1.3:1 VSWR 1.5:1 VSWR (midband) 20 dB Isolation 

1.78" x .50" x .38" Size 1.75" x .44" x .44" Size 1.2:1 VSWR 
3/8" x 1/2" Flatpack 

All specifications above are guaranteed maximin. 

TRM, Inc. wants to change your mind, about microwave 
components. To make it easy, we've expanded our extensive product line 
to include 3 new high-reliability products: TRM couplers, dividers and 
hybrids in a full range of frequencies and configurations. Hundreds of 
models are available to meet both your price and performance goals. And 

. give you the added convenience and dependability of one-source service 
for all your microwave component needs. . 

Take a look at TRM. For complete technical information, write: 
401 Kelly Ave., Grenier Field, lJIe'll cbanaeyour mind 

3450 

Manchester, NH 03103. II!!!!!!!! ~' 
Or, call: (603) 627-6000. I fM about microwave components 

TRM is a registered trademark of Technical Research and Manufacturing, Inc 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1845 



3450 MICROWAVE COMPONENTS 3450 

ir" T8M, Inc. 

We'll change your mind about ... 

HYBRIDS 

MODEL 
FREQUENCY 
RANGE 

INSERTION 
LOSS 
(dB MAX.) 

ISOLATION 
(dB MIN.) 

VSWR 
(MAX.) 

AMPLITUDE 
BALANCE 
(dB MAX.) 

PHASE 
BALANCE 
(DEG. MAX.) 

INPUT POWER 
(WATTS MAX.) 

90 DEGREE HYBRIDS (20 MHz-18 GHz) 
HQ 5113 2-8 GHz 0.75 15 1.60:1 1.50 5 30 

8-12AGHz 1.00 15 1.60:1 1.50 5 30 

1204-18 GHz 1.50 15 1.60:1 1.50 5 30 

180 DEGREE HYBRIDS (.02 MHz-8 GHz) 

I HS 505 I 1-2 GHz I 0040 I 20 1.35:1 50 

POWER DIVIDERS 
INSERTION 
LOSS 

AMPLITUDE PHASE .INPUT 
FREQUENCY 
RANGE 

ISOLATION VSWR IN VSWR OUT BALANCE BALANCE POWER 
MODEL (dB MAX.) (dB MIN.) (MAX.) (MAX.) (dB MAX.) (DEG. MAX.) (WATTS MAX.) 

2-WAY TO-8 POWER DIVIDERS (.2-500 MHz): Also available in 3-Way and 4-Way 

I DL 222 I .2-200 MHz I 0.50 I 26 I 1.30: 1 I 1.30: 1 I 0.20 I 2 1.5 

2-WAY TO~5 POWER DIVIDERS (.2-500 MHz) 

I DL 5223 I 5-500 MHz I 0.60 I 30 I 1.30: 1 1.30: 1 0.20 I 2 1.5 

2-WAY FLATPACK POWER DIVIDERS (.2-2000 MHz): Also available in 3-Way and 4-Way 

I DL 233 I 5-500 MHz I 0.50 I 26 1 1.30:1 I 1.30:1 I 0.20 I 2 I 1.5 

2-WAY POWER DIVIDERS (3 KHz-18 GHz): Also available in 3-Way, 4-Way, 6-Way and 8-Way 
3 KHz-20 MHz 

2-4 GHz 

2-WAY BROADBAND POWER DIVIDERS (.5-26.5 GHz): Also available in 3-Way, 4-Way and 8-Way 
DMS265 2-2.5 GHz 0.30 15 1.50:1 1.20:1 0.30 2 10 

2.5-20 GHz 1.00 20 1.30:1 1.30:1 DAD 4 10 

20-26.5 GHz 1.50 15 1.50:1 1.50:1 0040 6 1"0 

2-WAY NARROW-BAND POWER DIVIDER (Fc 100-2000 MHz): Also available in 3-Way and 4-Way 
100-2000 MHz 
(Fe ±15%) 

TRM, Inc. 401 KELLY AVE. -GRENIER FIELD-MANCHESTER, NEW HAMPSHIRE 031 03· 603/627-6000 FAX: 603/627-6025 
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MICROWAVE COMPONENTS 

We '/I change your mind about. .. 

MODEL NO. 

DC 133 

DIRECTIONAL 
COUPLERS 

NOMINAL 
FREQUENCY COUPLING 
RANGE (dB) 

10-500 MHz 

BROADBAND DIRECTIONAL COUPLERS 

DC 202 .1-5 MHz 20 ± 1.0 

DIRECTIONAL COUPLERS (.125-18 GHz) 

DCS 601 .125-.250GHz 6 ±.5 

DCS204 .5-1 GHz 20 ±.5 

DCS309 6-11 GHz 30 ±.5 

DCS 111 7-18 GHz 10 ±.S 

COUPLING 
VARIATION 

±(dB) 

0.50 

0.50 

1.00 

0.50 

0.60 

MULTI-OCTAVE DIRECTIONAL COUPLERS (.5-18 GHZ) 

DCS 1070 .5-4 GHz 10 ±.S 1.00' 

DCS 2023 2-8GHz 20 ±.S 0.50 

DUAL DIRECTIONAL COUPLERS (.225-8 GHz) 

I DDS 308 I 4-8 GHz I 30 ±.S I 1.00 

'Frequency Sensitivity (± dB Max.) 

DIRECTIVITY 
(dB MIN.) 

20 

30 

25 

25 

18 

12 

15 

20 

18 

3450 

VSWR INSERTION 
(MAX.) LOSS 

MAIN I SEC. (dB MAX.) 

1.00 

0.50 

1.10:1 1.10:1 0.10 

1.15:1 1.15:1 0.20 

1.30:1 1.30:1 0.30 

1.45:1 1.50:1 0.60 

1.50:1 1.50:1 1.50 

1.30:1 1.30:1 0.50 

1.35:1 1.35:1 0.60 

TRM, Inc. 401 KELLY AVE.-GRENIER FIELD-MANCHESTER, NEW HAMPSHIRE 03103-603/627-6000 FAX: 603/627-6025 
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riTilTil selection 
maw guide 

RESISTORS 

Allen-Bradley 1854 

Robert G. Allen 1868 c§ 

AngstromlVishay 1852 

Bourns 1870 

Bradford Elctrns. 1872 

Caddock Elctrns. 1878 

Colber Corp. 1902 

CTS Corporation 1904 

Dale Electronics 1914 c' 

EllioVVishay 1934 

Electro Films 1932 

General Resistance 1941 

Huntington Electric 1942 c 

International Mfg. Svcs. 1936 

International Resistive 1937 c' 

International Resistive 1937 

Julie Research 1961 

K & M Electronics 1943 

Kelvin 1944 

KOA Speer 1946 

KRUBantry 1951 c' 

Maida 1954 

Memcor-Truohm 1956 

Mepco/Centralab 1957 

Micro-Ohm 1962 c' 

Mills Resistor 1968 

EEM 1988 

I 

I 

resistors-4700 

c' c§ c§' c§ c§ c§ 

c§ c§ 

c' c' c' c' 

c' c'§ 

c§' c' c§ c§' c' 

c' c' c§ 

c§ 

c§' c§' c§' c' c' c§' c§' c§' c' 

c' c' 

c' c§' c§' 

c' c' c' 

c§ c§ 

c' c' c' c' c' c' c' 

c§ 

c' c' c' c' c' 

c' c' c' c' c§' c§' 

c§ c§ c§ c§ 

c' c' c' c§' c§' c' c' 

c' c§ c' c' 

c' q' c' c' c§ c' c' c' c'_ c' 
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I fiTilTIl· selection 
L.aJlW gUide 

RESISTORS (cont'd) 

Milwaukee Resistor 1970 

Mini-Systems 1975 

Murata Erie 1976 

Nytronics 1979 a' 

Ohmite 1980 a' 

Ovenaire-Audio 1996 

Pacific Resistor 1998 

Piconics 2001 

Precision Resistive 2002 

Precision Resistor Co. 2004 

Raltron 2009 

RCD Camps. 2010 a§ a§' 

RCUShalicross 2012 

Resistors, Inc. 2019 

Slemice/Ohmtek 2020 

SlernicefT echno 2026 

Slemice/fTel-Labs 2030 

Slemice/Ultronix 2027 

Sprague Electric 2031 

Standard Oil 2032 

State 01 the Art 2034 

Vermont Prec. Res. 2038 

Victoreen 2040 

Vishay 2046 a' 

'Mil. Spec. § Surface Mou nt 

A·1850 

resistors-4700 

a' 

a§' a§' a§' a§' a§' §a' §a' a§' a§' 

a' a' a' 

a'§ a' a' a§' a' a'§ 

a' a' a' a' a' 

a§' a§' a§' a§' a§' a§' 

a' a' 

a' a' 

a§' c§ a§' c§' c§' c§' c§' c§' a§' a§' a§' a§' 

a' a' a' a' a§ a' a' a' 

a§' a' a§' 

a' 

a' 

a' a' a' 

a§ 

a' a' 

a§' 

c' a' a' a§' a§ a§ a§' 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134,8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1 030 
Capacitors, Miniglossary ................. .A·1027 
Capacitors, Product Selection Guide .. A· 1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ .A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aiuminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ .A·1331 

Delay Lines, Product Selection 
Guide ........................................... .A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat. Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ....................................... .A. 1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·90 1 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ...................... : .......... 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 002176 
SI Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 
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4700 RESISTORS 

ANGSTROHM 
PRECISION METAL FILM RESISTORS 

• Established Reliability • Hermetically-sealed 
• MIL-R-55182, Style RNRIRNN • Characteristics C and E 

For the ultimate in reliability, stability 
and uniformity of construction, 
ANGSTROHM hermetically-sealed 
metal film resistors are unquestionably 
first-choice. ANGSTROHM has 
accumulated over 1.234 billion unit 
failure rate hours to MIL-R-55182 on the 
RNR/RNN style, characteristics C and 
E, without a single failure. The true 
glass-to-metal hermetically-sealed 
enclosure seals the resistor element in 
an inert gas atmosphere and protects it 
from virtually all adverse environmental 
influences. The glass enclosure will 
withstand in excess of 3000 p.s.i. 

1/8 1/4 

1/8 1/4 

1/4 1/2 

1/2 3/4 

external pressure without leakage. The 
reliability and stability of ANGSTROHM 
hermetically-sealed resistors have 
been established by their use in nearly 
every military, missile, aerospace, and 
oceanography program having the 
most demanding applications and the 
most hostile environments. 

FEATURES 
• Qualified to MIL-R-55182 

Characteristics C and E 

• Per/ormance far exceeds the 
requirements of MIL-R-55182 

• Excellent long term stability 

• Highest reliability 

• Hermetic glass enclosure is imper
vious to harmful environments 

• Inert gas filled 

• Very low noise 

• Excellent high frequency 
per/ormance 

200 

GENERAL SPECIFICATIONS 
• Resistance Range: 

10.00 to 7.5M (see Table below) 
Standard values should be selected 
from the Standard Resistance Value 
Table in the ~ Precision 
Metal Film catalog. 

• Tolerance: 
±0.1% (B), ±0.5% (D), ±1.0% (F) 

• Temperature Characteristics: 
±25ppm/oC (Characteristic E), 
±50ppm/oC (Characteristic C) 

• Power Ratings: 
1/10, 1/8, 1/4, and 1/2 watt @125°C 
1/8, 1/4, 1/2, and 3/4 watt@ 70°C 

• Power Derating: 
For ambient temperatures above 
125°C, see Power Derating Cl:lrve. 

• Life Failure Rate: M, P, R, S 

• Voltage Rating: 
Applied voltage shall not exceed 

~Power Rating x Resistance Value 
or the Maximum Voltage Rating 
(per Table) whichever is lesser. 

10.00 1.21M 

250 C =±50 F = ±1.0 49.90 200K 
M, P, 

E =±25 R,S 

C =±50 
B = ±0.1 

M, P, 
250 D = ±D.5 10.00 2.49M E = ±25 F = ±1.0 R,S 

C =±50 
B = ±D.1 

M, P, 
300 D =±D.5 24.90 4.99M 

E =±25 F = ±1.0 R,S 

C =±50 
= ±0.1 

M, P, 
350 D = ±D.5 24.90 7.5M 

E = ±25 F = ±1.0 
R,S 

1. Temperature Characteristics C and E designate hermetically-sealed enclosure. 
2. Standard resistance values should be selected from the Standard Resistance Values Table found in the ANGSTROHM Precision Metal Film 

Catalog. Other values available on special order. 

VISHAY ANGSTROHM Precision, Inc., is a subsidiary of VISHAY Intertechnology, Inc . 
... to be precise ® 

63 Lincoln Highway, Malvern, PA 19355' Tel. (215) 644-1300' TWX 510-668-8944' FAX (215) 296-0657' Sales FAX (215) 640-9081 
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4700 

'" I-

RESISTORS 

ANGSTROHM 
PRECISION METAL FILM RESISTORS 

OUTLINE DRAWING DIMENSIONS (PER MIL-R-55182) 

(HN, HS, HT) A B C D E 
Military Body Body Clean Lead ~ ~ 

Style length Diameter to Length Diameter Approx. 

~ 
C 

~ E 

I 
I. .1 .r. 1-

D A D 

(RNA/FINN) Clean Lead (±O.125/3.18) (±O.OO2/.05) Weight 
(Max.) (Grams) 

55 
0250 + 0.031 

0.109 ± 0.031 0.379 1.500 0.025 · - 0.045 

635 + 0.79 2.77±0.79 9.63 38.10 0.64 0.314 
. -1.17 

57 0.281 + 0.062 0.155 + 0.015 0.467 1.25 0.020 
7.14±1.57 3.94 ± 0.38 11.86 31.75 0.51 0.317 

~ 
~ 
8 

60 0.375 ± 0.062 
0125+ 0.040 

0.561 1.500 0.025 · -0.031 
9.53 ± 1.57 + 1.02 14.25 38.10 0.64 0.485 

3.18-0.79 

65 
0625 + 0.031 
· -0.094 

0188+ 0.062 
· - 0.031 0.780 1.500 0.025 

15.88 ~~:~~ 478+ 1.57 19.81 38.10 0.64 0.950 
. -0.79 

70 
0750 + 0.125 
· -0.062 

0250+ 0.078 
· -0.031 0.939 1.500 0.032 

1905 + 3.18 635+ 1.96 23.85 38.10 0.81 1.300 
. -1.57 . -0.79 

POWER RATING 

" II 1. DimenSions shown are maximum allowable per MIL-R-55182. For dimenSions, refer to H senes, 
Commercial Metal Film Resistors, in the ANGSTROHM Precision Metal Film Catalog. 

Resistors shall have a power rating 
based on continuous full load operation 
at 125°C. For temperatures above 
125°C, the load shall be derated perthe 
Power Derating Curve for all styles. For 
power rating at temperatures below 
125°C (down to 70°C) the load may be 
increased per the Power Derating 
Curve for the particular style selected. 
In no case should the voltage exceed 
the maximum voltage rating per the 
Style and Electrical Specifications table 
for types HN, HS and HT, in the 
ANGSTROHM Precision Metal Film 
Resistors Catalog. 

200 

25 

POWER DERATING CURVE 
RNRIRNN 50.60,65 I~ AT 70°C 

I 

" RNRIRNN 70 AT 70°C I ~ ~ 
RNRIRNN 55 AT 70"C 

I 
--.....; ~ 

ALL STYLES RATED AT 125°C :'-. 
I I " I I ~ 
I I 

" 50 70 75 100 125 150 175 

AMBIENT TEMPERATURE °C 

TYPICAL PERFORMANCE CHARACTERISTICS TO MIL-R-55182 (MIL-STD-202) 

BOO I OVERLOAD AND 3001 
THERMAL SHOCK 

I 1156 pes 
MIL-STD-202 

I 600 METHOD 107 
AND 
MIL·R-55182 

i!? 

LOAD LIFE 
750 PCS 
MIL·STD·202 
METHOD 108 
10.000 HRS 
+ 125-e AND 
FULL RATED POWER 

VIBRATION 
600 PCS 
MIL-STD-202 
METHOD 204 

i 
300j MOISTURE 

750 pes 
MIL-STD-202 
METHOD 106 

SHOCK 
600 pes 
MIL-STD-202 
METHOD 213 

200 

z4QO Z 
::0 

200 

o , 
98°/0 .J 

OF UNITS I 

TESTED 

::0 

100 

ANGSTROHM Precision, Inc., is a subsidiary of VISHAY Intertechnology, Inc. 

20 

~R (%) MIL~A~5182-" 

VISHAY 
...to be precise ® 

63 Lincoln Highway, Malvern, PA 19355' Tel. (215) 644-1300' TWX 510-668-8944' FAX (215) 296-0657' Sales FAX (215) 640-9081 
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4700 RESISTORS 4700 

TYPE RNK 

Metal Film Fixed Resistor 

Outstanding Characteristics _________________ _ 

• Metal Film Performance - Nichrome resis
tance element provides stable performance. 
Performance characteristics meet or exceed 
MIL-R-I0509 (Characteristic 0). 

• Tight Temperature Coefficient - TCR is less 
than 100% PPMrC over the full range 
of values. 

• Full Range of Values - Available in standard 
preferred number values (E96 Series). 
10 ohms to 1 megohm. 

• Color Band Marking - Easy to identify after 
mounting. 

• Standard Tape Reel Packaging - Meets all 
requirements of EIA standard RS-296-0, 
Class I tape reel packaging. 

• For More Information Ask For 
Publication ROFR 

Ratings ________________________________________________ ___ 

Nominal Resistance Range 10 ohms to 1 megohm 
Standard Preferred Values E96 series for 1 % 

Standard Tolerance ±I% 
Power Rating 114 watt at 70°C 
Maximum Ambient Temperature 155°C 

Power rating derated linearly to zero at this temperature 
Rated Continuous Working Voltage (RCWV) 0.25 x R or 250 volts, whichever is less 

Based on nominal resistance (R) in ohms 
Dielectric Withstanding Voltage ±0.25% max. AR 

Atmospheric pressure 500VRMS 
Reduced pressure 250VRMS 

Insulation Resistance 10,000 megohms, minimum 

Available in standard values from stock at electronic distributors on reels of 2500 or in boxes of 500. 

A'1854 For manufacturers' sales offices, see yellow pages EEM 1988 



RESISTORS 4700 

Hot-Molded Carbon Composition 
Fixed Resistors 

r l/SW through 4W @ 700e) 

KEY CHARACTERISTICS ________________ _ 

• MIL-SPEC Reliability 
• Pulse Withstanding 
• Power Dissipation 
• High Frequency Stability 
• Low Inductance 

• Rugged Construction 
• Dependable Performance 
• Ultra-High Resistance Values 
• For More Information Ask For 

Publication ROFR 
Features and Benefits ____________________ _ 
Uniform Quality - Consistent performance for over 50 
years! Same quality built into all parts - regardless of 
value, rating or tolerance. MIL-SPEC and Industrial grade 
parts are made using the same process. 

Reliable - Recognized as the most reliable of all 
electronic components, Allen-Bradley Hot-Molded 
Carbon Composition resistors provide freedom from 
catastrophic failure when used within ratings. 

Predictable performance - Because of their outstanding 
uniformity, Allen-Bradley Hot-Molded Carbon Compos
ition resistors exhibit consistent responses to environment 
and loading. 

Conservative ratings - All performance specifications 
are based on extensive testing and massive field 
experience. 

Rugged construction - The solid, integral structure, 
combining leads, insulation, and resistance material in the 
exclusive Allen-Bradley hot-molding process provides 
exceptional strength and resistance to damage in 
automatic handling machinery. 

Wide range of values - Available in standard EIA 
resistance values from 1 ohm to 100 megohms. Special 
values available on request. 

High resistance values - Resistance values from 100 

megohms to 1 million megohms (1 teraohm) are available 
on special order in Types BB, CB, and EB. 

Solderable/weldable leads - Hot solder coated leads 
remain easy to solder even after long periods in stock. 
The oxygen-free copper leads are readily weldable and 
allow considerable weld-schedule latitude. Stocking of 
resistors with two different lead materials is unnecessary. 

Tracking - Allen-Bradley resistors exhibit extremely 
uniform tracking characteristics. For example, in flip-flop 
cirCUits, resistors used in pairs which are drawn from the 
same package or reel (a normal mass production practice) 
will track with each other throughout changes of 
temperature, humidity, and load. This assures reliable 
circuit performance throughout the design life of the 
equipment. 

Durable color coding - Baked-on color code paints are 
resistant to solvents, and also resist the abrasion and 
chipping associated with automatic handling. They 
remain bright and easily readable even after long periods 
of use. 

Temperature stable - Between 0° C and 85° C, 
Allen-Bradley Hot-Molded Carbon Composition resistors 
exhibit a very low temperature characteristic, typically less 
than two percent deviation from room temperature 
values, less in low. resistance values. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1855 



4700 RESISTORS 4700 

Fixed Resistors 

SELECTOR GUIDE: Hot-Molded Carbon Composition Fixed ·Resistors 

Power Resistance 
at 70° DO Tolerance 

Indusbial Grade 
BB 2.7 Ohms to ±5,1O,2O% 
MUitaIy Grade l/sWatt 100 Megohms 150V RC05 to Grade-S Level 22 Megohms ±5,10% 

Indusbial Grade 
2.7 Ohms to CB ±5,1O,2O% 100 Megohms 250V 
2.7 Ohms to ±5,1O% 22 Megohms 

1.0 Ohm to ±5,1O,2O% 
MUitaIy Grade 100 Megohms 350V 
RC20 1.0 Ohm to ±5,1O% MUitaIy Grade-S Level 22 Megohms 
RCR20 
lndusbial Grade 

1.0 Ohm to GB ±5,1O,2O% 
MUitary Grade 1 Watt 100 Megohms 500V 
RC32 1.0 Ohm to ±5,10% MUitaIy Grade-S Level 22 Megohms 
RCR32 

10 Ohms to ±5,1O,2O% 750V 100 Megohms 

10 to ±5,10% 500V 22 Megohms 

1.0 Ohm to ±5,1O% 500V 22 Megohms 

Indusbial Grade 
HM 

4 Watts 10 Ohms to ±5,10% 750V 22 Megohms 

SELECTOR GUIDE: Meta. Film Fixed Resistors 
General Purpose 

RNK 10 Ohms to 
Ij4Watt 1 Megohm 1% 250V 

(E96 Series) 

Metal Film Resistor D Ultra-High Resistance Values - Resistance values Into theteraohm (million megohm) range 
are available in the Industrial Grade BB, CB, and EB products. Contact the factory for 

I I information. 

1-. -------c ~--F--D---+l· 0 Non-Standard Resistance Values _ Both standard and non-standard EIA resistance values 
, OIOt=::~===== are available in all wattage ratings. Contact the factoryfor assistance with non-standard values. 

I B----I-.I.-A-.~.---B:----I.I 11 Voltage ratings (RMS or DC) listed above are rated continuous working voltages (RCWV) at I------"- sea level. Use the equation E(max) = ..[Pff' to determine the maximum RCWV for any specific 
resistance value. In no case should it exceed those values listed above In a drcuit application. 

A·1856 For manufacturers' sales offiCeS, see yellow pages EEM 1988 



4700 RESISTORS 

Hot-Molded Carbon Composition Fixed Resistors 
Maximum Dimensions in Inches (millimeters) 
Ambient 

Temperature A B C(nominal) D E F 

0.145+ 1.000± 0.015± 0.062+ 

+ 130°C 
.015- .125 2.145 .003 .004-

(3,68± (25,40± (54,48) (0,38± (1,57± 
0,38) 3,18) 0,08) 0,10) 

0.250+ 1.500+ 0.025± 0.090± 

+ 150°C 
.015- .125- 3.250 .002 .008 

(6,35± (38,10± (82,55) (0,64± (2,29± 
0,38) 3,18) 0,05) 0,20) 

0.375± 1.500± 0.033t 0.140+ 

+ 150°C 
.031 .125 3.375 .002 .008-

(9,53± (38,1O± (85,73) (0,84± (3,56± 
0,79) 3,18) 0,05) 0,20) 

0.562± 1.500± 0.041± 0.225+ 

+ 150°C 
.031 .125 3.562 .002 .008-

(14,27± (38,1O± (90,47) (1,04± (5,72± 
0,79) 3,18) 0,05) 0,20) 

0.688± 1.500± 0.045± 0.312+ 

+ 150°C 
.031 .125 3.688 .003 .008-

(17,48± (38,10± (93,68) (1,14± (7,92± 
0,79) 3,18) 0,08) 0,20) 

0.562± 1.500+ 0.041+ 0.225+ 0.305+ 

+ 150°C 
.031 .125- 3.562 .002- .008- .010-

(14,27 ± (38,10± (90,47) (1,04± (5,72± (7,75± 
0,79) 3,18) 0,05) 0,20) 0,25) 

0.688± 1.500± 0.045+ 0.312± 0.391+ 

+ 150°C 
.031 .125 3.688 .003- .008 .010-

(17,48± (38,10± (93,68) (1,14± (7,92± (9,93± 
0,79) 3,18) 0,08) 0,20) 0,25) 

. . 
Metal Film Fixed Resistors 

0.264 1.1 2.464 
0.024 0.098 

+ 155°C (6,71) (27,94) (62,59) +.002 (2,49) 
Max. Min. (O.61± Max. 

0,05) 

. . . 
Hot-Molded Carbon Composition Resistors 
Standard Resistors 

(All Types - Ratings 1I8w through 2w) 

Metal Clad Resistors 

+ .010 
.140 - .000 

G 

0.438± 
.016 

(1l,13± 
0,41) 

0.562± 
.016 

(14,27 ± 
.0,41) 

H 

0.656± 
.016 

(16,66± 
0,41) 

0.766± 
.016 

(19,46± 
0,41) 

Unit 
Weight 

J (nominal) 

O.077gm 

0.28gm 

0.61gm 

1.45gm 

2.80gm 

0.167+ 
.010-

4.70gm 
(4,24± 
0,25) 

0.156± 
.010 

(3,96± 
8.00gm 

0,25) 

O.lgm 

-1F~ 

PI 
II .090 •. 010 

-1 t- (2,29 ~ 0,25) 
( +0.25) 

3,56 - 0,00 
~ounting Hole 

(Types GM & HM only) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1857 



4700 RESISTORS 4700 

TYPE WL 
Metal Element 
Resistors 

TYPE WW 
Silicone Coated 
WirewoundPower 
Fixed Resistors 
(0.4W through 12W @ 25°C) 

3 and 5 Watts (25°C) 
±5%, ±3%, ±O.S% 

FEATURES 
• Ultra Low Resistance Values 
• High Stability Over Life 
• Low Temperature Coefficient of Resistance 
• Inherently Non-Inductive 
• Interchangeable 

APPLICATIONS 
Switching and Linear Power Supplies, Instruments, 
Current Sensing Circuits, Regulators. 

DIMENSION SPECIFICATIONS -Inches (Millimeters) 
WL L D C I d 

0.560±0.01O 0.21O±0.01O 0.655 1.375±0.125 0.032 ± 0.002 
3W 114.224±0.254) 15.334±0.254) 116.64) 134.925±3.175) 10.813 ±0.051) 

0.920±0.010 0.330±0.010 0.835 1.250±0.125 0.040±0.002 
5W 123.368±O.254) (8.382±0.254) 121.209) 131.750+3.175) 11.016+0.051) 

""'~ , , ...L ro"",,, ~'"' CONNECT I til ~ 
\ I ~ I /--1. 

I '----+------'T. . L d 

~I * L-----j 0 

FEATURES: 
• The WW Types meet or exceed the applicable 

requirements of MIL-R-26 as general purpose 
wirewound power resistors. 

• Miniature size vs. high power levels. 
• 25 Styles to choose from, ranging from 0.4 to 12 watts. 
• Highest thermal conductivity, centerless ground 

ceramic cores for optimum heat distribution and 
dissipation. 

• Resistance element coated with a high temperature 
coating material with exceptional resistance to common 
circuit board cleaning solvents. 

• All welded construction. 
• Weldable and Solderable leads. 
• Non-inductive windings available. 

4J~- .-$=~ 
CDA. ~~ it 

LEAD LENGTH 

1.375" (34.9mm) Minimum 

ALLEN-BRADLEY 
Electronic Components Division 
EI Paso, Texas 79936 ,,1it·i1if" 

A·1858 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

TYPE WA Aluminum Housed 
Chassis Mount 5, 10, 25, 50 Watt @ 25°C 

± 1 % TOLERANCE 
0.1 Ohm to 180K 

FEATURES 
• Molded and welded construction 
• Screw mounts on chassis 
• Exceptionally high stability at all 

conventional power ratings 
• Utilize heat-sink effect of chassis 
• Clearly marked on top surface of housing 

for ease of identification after mounting 
• Exceeds MIL-R-18546 
• Complete protection against environment 
• Non-inductive windings available. 

TYPE WB 
Precision Resistors 
0.1 Watt through 2.0 Watt @25°C 

FEATURES 
• Resistance Temperature Coefficient for all WB styles, 

< I n = ± 90PPM/oC; I to 10 n = ± 50PPMI DC; 
> Ion = ± 20PPM/°C. 

• Lead Length: I W' minimum (38.1) 
• Maximum wattage rating is at - 55 DC through 

+ 125°C. See Fig. A, for Wattage Derating Curves. 
• Automated, precision windings, protected by silastic 

undercoat. 
• Non-stress encapsulation 
• Welded terminations 

= =H~--,F' __ =---+-L-i[AA_· ~ 
D ~~ ·1 LEAD LE~ 

1.5" 
LEAD LENGTH 

MIN. 

ALLEN-BRADLEY 
Electronic Components Division 
EI Paso. Texas 79936 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1859 



Outstanding Characteristics __ 

Small standard size - Utilizes the internationally 
standardized 3.20x 1.60xO.6 mm and 
2.10 x 1.25 x 0.5 mm sizes. Compatible with automatic 
placement equipment for surface mount assemblies 
and hybrid circuits. 

Proven technology - Thick film resistance element on 
high purity alumina substrate. Over 20 years of 
technol9gical experience in ink formulation and thick 
film resistor manufacturing. 

Precision performance - Excellent performance 
characteristics provided by the thick film resistance 
material, resulting in tight tolerance, tight TCR and 
outstanding environmental performance. 

Cost effective - Enables size reduction, weight 
reduction, reduced total material cost and reduced 
assembly cost. 

High reliability - Automated manufacturing and 
process control, 200% electrieal inspection and 
packaging integrity assure high reliability. 

Thick Film 
Resistancl' Element _ 

Epoxy Coating _ 

Protective -
Glass Film 

Chip Resistor Cross-Section 

High Purity 
r Alumina 

Substrate 

Nickel B<lrrier_ 

Edge Termination-

Land,Termination I 
............... <:~ 

_ Solder able 
Coating 

RESISTORS 4700 

TYPES AC,BC 

Thick Film Chip Resistors 
Type AC - 1110 Watt at 70°C 
Type BC- 118 Watt at 70°C 
+ 5 %, 300 PPM/DC 
±2%, +5%,200 PPM/DC 
±l %, 100 PPM/DC 
Zero Ohm Jumper 
FEATURES---____ _ 

• Standard Sizes: 
AC - 2.10 x 1.25 x 0.5mm (0805) 
BC - 3.20 x 1.60 x 0.6mm (1206) 

• Thick Film Resistance Element 
• High Purity Alumina Substrate 
• Glass Passivated 
• Laser Trimmed 
• TightTCR 
• Wrap-Around Termination 
• Inner Electrode Protection 
• Wave or Reflow Solderable 
• Surface Mountable 
• Nickel Barrier Construction 
For more information ask for Publication RORN. 

DIMENSIONS 
Chip __________ _ 

Dimension A B 

TypeAC 2.1±.lS 1.2S±.lS 
TypeBC 3.2±.lS 1.6±.lS 

C D E 

.S±.lS .38±.13 .38±.13 

.6±.lS .38±.13 .38±.13 

-\°1-- t 
lCr;=~=:'-~=_=JlC\) c 

-iEi-- + 
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4700 RESISTORS 4700 

SERIES 800 

SARA Surface 
Attachable Resistor Arrays 

125mW at 70°C 
10 Ohms to 10 Megohms 
+ 2% Tolerance 
± 200 ppm;oC TCR 
± 100 ppm;oC TCR Tracking 
FEATURES ________________ _ 

• Alumina Substrate 
• Thick Film Resistor Element 
• Environmental Protection Layer 
• Surface Mount 
• Standard and Custom Circuitry 
• User Trimmable 
• Standard and Custom Substrate 
• Footprints Compatible with DIP and SOIC 
• Exclusive Allen-Bradley Cermet Ink 

Performance 
For more information ask for Publication RORN. 

Outstanding Characteristics ------------------

Surface mountable - Solder bumped termination 
pads allow surface mount to alumina, glass epoxy 
PWB's or porcelainized metal. Compatible with 
automatic placement equipment. 

Proven technology - Thick film resistance elements 
on 96% minimum alumina substrate. Over 20 years of 
technological and manufacturing experience. 

Precision performance - Tight performance 
characteristics provided by the thick film resistance 
material resulting in tight tolerance and tight TCR. 

Cost effective - Enables size and weight reduction 
with lower assembly cost. 

Electrical Specifications ___________________ _ 

Nominal resistance range - 10 Ohms to 
10 Megohms 

Resistor tolerance - Absolute ± 2% Standard 
± 1% Available 

Ratio ± 1% Standard 
± .S% Available 

Temperature coefficient of resistance (TCR) -
± 200 ppm;oC Standard 
± 100 ppm;oC Available 

TCR tracking - ± 100 ppm;oC Standard 
± SO ppm;oC Available 

Power dissipation rating individual resistors -
12SmW at 70°C 

Temperature range of operation -
Industrial 0° to 70°C 
Automotive -40°C to 85°C 
Military -SsoC to 12SoC 

Package power D 
ratings - SARA 

Footprint 

8 pin SOIC 
14 pin SOIC 
16 pin SOIC 

8 pin DIP 
14 pin DIP 
16 pin DIP 

Package Power on Glass 
Epoxy PWB to 70°C 

.2SW 

.40W 

.sOW 

.30W 

.SOW 

.60W 

(Ratings apply to devices meeting standard DIP and 
SOIC footprints) 

D At 700 e power derates linearly from full rated power to 0 
wattage at + 125°C. 

Rated continuous working voltage (RCWV) -
Based on nominal resistance (R) in ohms is individual 
Resistor tPower Rating X R or 100 volts, whichever is 
less. 

Temperature range of storage - -65°C to lS0°C 
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4700 RESISTORS 4700 

SERIES J 00, 200, 400 

Cermet Resistor Networks 

DIMENSIONS 
Low Profile 100 Series ____ _ 

l_l08AXXX I 
~ "A":1: .010 (::>::O,25)--i 

PART NO. .190tMAX. 

!-on rn---"r-r:r-"TT""'""""Tr--m _ ~rrX) 
.030 ± .005 

- .010 
(0,76) 

.040 ± .010 
(1,12 ± 0,25) 
.090 MAX. 

(2.29 MAX.) 

.020 ± .002 
DIAMETER 
(0.51 ± 0,05) 

Medium Profile 200 Series __ _ 
r----"A" ± .010(' 025)--1 

t 
PART NO. .250 MAX. 

IM""-...---...--n--n--rn. frx 
J 

.025 
(064) 

.040:.!: .010 
100 (1.12' 0.25) 

'± .010 NON ACCUMULATIVE .090 MAX. 
(2.54 . 0.25) (2,29 MAX) 

.020 
DIAMETER 

+ .002 
- .003 

le,51' 0,05) r 0,08 

High Profile 400 Series ___ _ 
r_408AXXX I 
t--- "A" ± .010(±0,25)----i 

f 
_. PART NO. .350 MAX. 

~;nfT·r-m--"-"""TrDA_T~E C_D,DE
n 

_ ;r 
TOLERANCES 

.030 ± .005 
- .010 

(0,76) 

.040 :!: .010 
(1.12 ± 0,25) 
.090 MAX. 

(2,29 MAX.) 

Dimensional Tolerance ±,005 (0,13) 
Angular Tolerance ±5° Except as Specified, 

.020 ± .002 
DIAMETER 
(0,51 ± 0,05) 

I-SIP Single In-Line Package 
FEATURES _________ ~ __ __ 

• Solid Ceramic Body, with V-Groove 
• Triple-Strength Leads 
• 0.100 Inch (2,54mm) Lead Spacing 
• Three Package Heights (0.190 in., .250 in., 

0.350 in.) 
• 6,8 and 10 Pins 
• Automatically Insertable 
• Permanent Laser Marking 
• Part Markings - Side and Top 
• Exclusive Allen-Bradley Cermet Ink 

Performance 
For more information ask for Publication RORN. 

Applications ________ _ 

.' Pull-up and pull-down arrays 
• Transmission line terminators 
• Current limiting resistors 
• ECl termination networks 
• A wide array of custom designs 

For Applications Information refer to the following 
Allen-Bradley Application Notes: 

• Digital System Resistor Arrays: EC5410-4.1 
• ECl Terminator Networks: EC541O-4,2 
• Resistive Attenuator Pads: EC5410-4.3 

Rugged New Package ____ _ 

Triple-Strength Leads 

f'i' Epoxy-To-Lead 
\V Connection 

® 
"1f--t--t--~ Lead-To-Body 

Force Fit 

f3\ Solder 
\.:V Joint 

Cross section of the 
solid ceramic body 
at a lead hole location. 

Exclusive V-Groove 

V-Groove 
concentrates 

the termination 
material in critical 

areas to maximize the 
conductivity of each interlace. 

A·1862 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

SERIES FGSTJ 000, FGSTJ OOJ 

Precision Voltage Divider 
Standard 
Thin Film Resistor Networks 
FEATURES ________________ _ 

• 10 Megohms Range 
• 6 Decades Attenuation 
.0.033% or 0.05% Resistance Ratio Match 
• Oto 1000 Volts 
• Operating Temperature - O°C to 70°C 
• Storage Temperature - 65°C to 150°C 

For more information ask for Publication RORN. 

SPECIFICATIONS Applications ________ _ 

Network Schematic _____ _ 
• Inputattenuation 

100 900 9K 90K 900K 9 MEG 
• Range selection 

• Digital instrumentation 
R6 • Digital voltmeters 

• Digital multimeters 
2 3 4 5 6 9 

DIMENSIONS 
Series FGST1000 or FGSTl 001 _______________ _ 

.550 ± .025 
(13.97 ± 0,64) 

.900 ± .025 
(22,86 ± 0,64) 

FGST1000 
86XX 

~I 

L~1 -----i 

.100Typ. tJ I-
(2,54) I 1-

)I 
.050 ± .015 

(1,27 ± 0,38) 

.017 ± .002 
(0,43:': 0,05) 

,200 Max. 
(5,08 Max.) 

~ 
Basic dimensions in inches. 

Dimensions shown in parentheses are in millimeters. 

TOLERANCE 
Dimensional Tolerance ±.015 (0,38) 

Except at Specified. 

NOT TO SCALE 

- ___ 01141~-- .011 ± .001 
(0,25 ± 0,02) 

.030 
(0,76) 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1865 



RESISTORS 4700 

SERIES FC, FG 

Custom Thin Film 
Precision Resistor Networks 

SPECIFICATIONS 
Chip and Hybrid Network Substrate 

-Chip Networks and 
Hybrid Network Substrates 

Hybrid network substrates - Allen-Bradley 
hybrid network substrates contain resistors, 
bonding pads and interconnections used in 
producing hybrid networks. Allen-Bradley does not 
manufacture complete hybrid circuits, but does 
manufacture the basic hybrid network substrates. 

Termination and bonding pad material - Gold, 
with a minimum thickness of 5000A, is used for all 
termination pads, bonding pads and inter
connections. This material is compatible with 
ultrasonic and thermocompression bonding 
methods for attaching gold or aluminum wire, 
integrated circuit dice, LID's or beam leaded lC's. 
Chip capacitors can be attached by reflow solder 
methods. 

Substrate material - Glass: Corning 7059 glass 
(Barium Alumino Silicate - electrically inert [Alkali
free]) .032 ± .005 inch (0,81 ± 0,13mm) thick. 
Ceramic: 99.5% Alumina, .010 ± .001 inch (2,54 
±0,3mm) thick. 

User trimmable option - Chip and hybrid 
network resistors can be trimmed to tolerance by 
Allen-Bradley or, if needed, resistors can be 
designed for active trimming by the user during final 
hybrid assembly operations to meet predetermined 
functional requirements. 

FEATURES ______________ __ 

.IKOhmsto 10 Megohms 
• ± 0.015% Tolerance 
• ±0.15%Ratio 
• ± 25 ppm/oC TCR. = 10 ppm available 
• ± 5 ppm/oC TCR Tracking 
• SIP Package (ceramic) 
• DIP Packages (molded and ceramic) 
• Surface Mount Packages (ceramic) 
• Chip Resistor Networks (alumina or glass) 
• Hybrid Network Substrates (alumina 

or glass) 
For more information ask for Publication RORN. 

Applications --------""""l' 
These precision networks are ideally suited for use 
on any electronic equipment requiring close 
tolerances and/or low temperature coefficient 
resistors. Some of these applications are listed 
below. 

• Ladder networks 
• Digital multimeters 
• Current summing applications 
• Precision attenuators 
• NO and Of A converters 
• Communication equipment 
• Precision voltage dividers 
• Telemetry equipment 
• Coding and decoding circuitry 
• Measurement bridges 
• Paging systems 

For application information refer to the following 
Allen-Bradley Application Notes: 

• Rf2R Ladder Networks: ECSSlO-4.2 
• Voltage Divider Networks: ECSS1S-4.2 

For handling and soldering procedures refer to 
Allen-Bradley Product Data EC5570-5.1. 

.t I 
~ 

• 
Chip Network Hybrid Network Substrate 

A·1866 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

SERIES FOB, F14, FI6 

Thin Film Resistor Networks 
DIP 
Dual In-Line Package 
FEATURES ______________ __ 

• 99.5 % Alumina Substrate 
• Molded Epoxy DIP Package 
• 0.100 Inch (2.54mm) Lead Spacing 
• Low Profile 
• 8.14 and 16 Pin Construction 
• Automatically Insertable 
• Meets Specifications of Characteristic V 

of MIL-R-83401 
For more information ask for Publication RORN. 

SPECIFICATIONS 
Standard Network Applications -

DIMENSIONS 
NElWORK 

Series FOBB ________ _ F14A 
F16A 

F08B 
F14B 
F16B 

r·~~~~)x·l APPUCATIONS 

.215%.030 +.o1s I ~=::J----.--:t;-:::~-,-~-:::oOk::-St-.-t. '200 Ma •. 

(5.46 :!: 0.761 t .135 - .010 

L- ---.1(343 =K~) 

.018 j: .005 ill.'00 ± .010 .3OO:t: .015 
(O,46::!: 0.13) (2.54:to 0,25) (7.62:t 0.38) 

NolOh 0---' Indicates .250 ::t: .015 
Pin ·1 1635 :!: 0.381 

--..--! 
I I 11.040 <010 
I, I .- (l,02:!: 0.25) 

.080 ± .015 
(152:!: 0381 

R 
FOBB104A 

• 8632 

Standard Marking 
AB Part Number 
Date Code 
Pin #1 

Series F14A, F14B, Fl6A, and F168 

Pull-Up Resistor 
Arrays for 
Open TIL Gates 

Parallel High 
Speed Circuitry 

Wired OR 
Configurations 

Pull-Down 
Applications 

TIL-MaS 
Interfacing 

Digital Pulse 
Squaring 

~~~;I.si: : : : : : : 15 g~, 
TopV,ew II .000 <.01S T I ::::::::.-- (:::g~, ~2::!:0J8~.075:t:.015 Notch 1 I T ~ 
I~~~~'I 119'" 0.38' ~1n~~'es rfg~, S 

~=:}~::g:g~, Loo_. TopV,ew I L jl (go~:~~, I \ 
215;t 030 015L ~ ~ .350:i: .025 

(546' 0761 f .135 ~'010 .010;015 (8.B9~O.64) L- --.-.l +038 11.52-0.38' 

J I 11.018< 005(343 -025) 

---L- ~. 0 131 r----·~~:1··---1 
.100' .010 ~-r-:l=30-< =01S:--r-14 Pin Package 1254·0.251 t (330:t 038) 

215:t; 030 I + 015 Basic dimensions in inches. (546 :t 076) .135 _ :010 

Dimensions shown in parentheses are in millimeters. ~ (3.43 = g:~) 
TOLERANCES I II 018 < ODS 

Dimensional Tolerance ±.OO5 (0,13) -----I -1r-(046 " 0 13, 
Angular Tolerance ±5% Except as Specified. I~t~! ~~g) 

NOT TO SCALE 16 Pin Package 

EEM 1988 For manufacturers' sales offices, see yellow pages 

® 1 

Matched 
Pairs 

Current 
Limiting 

Transmission 
Line 
Termination 

Power Gate 
Pull-Up 

Logic Level 
Translation 

F14A104 

8640 

Standard Marking 
A·B Logo 
AB Part Number 
Date Code 
Pin #1 

A·1867 



4700 RESISTORS 4700 

The Resistorsource! 
RESISTORS 

Flame-Proof Metal Oxide Film Resistors Standard Size 

Axial-lead type DIMENSIONS 
Axial lead type 

I 
I 

I Rated Resistance L D¢ e d¢ I 

Model Tolerance Remark I power(W) range(nl (mm) (mm) (mm) (mm) I 
RNU '/2 

1/2 
0.1-9.1 d¢ =0.8 for 

0 
RSU '/2 10-20 K J 9±1 3.5±1 30±3 0.65 ± 0.1 miniaturized resistors ~ 

RNU 1 
1 

0.1-9.1 
J 12+1 4±1 38±3 0.8±0.1 RSU 1 10-100 K -2 r~ RNU 2 

2 
0.1- 9.1 

J 16+1 6±1 3B±3 0.B±0.1 "" RSU 2 10-100 K -2 I,.; 

RNU 3 
3 

0.1- 9.1 
J 26+ 1 B.5± 1 3B±3 0.8±0.1 RSU 3 10-150 K -2 

'S. 

=c=:=r~ J,l l-t---l-L--l- t:J See the spec. for taping 

Thick Film Chip RESISTORS (FCR-125) 

• DIMENSIONS 

Item Specifications 

Rated power 0.125W Ambient temp.: 700C 

Max. working voltage 200v 
Resistance range 1000-10MO As a standard, E-24 step 

Tolerance of resistance ± 2, 5, 10, 20% 

RESISTOR PRODUCTS 
CarbonComp 
11Bw, 114w, 112w 
Carbon Film 
11Bw, 114w, 112w, 1w, 2w 
Metal Film 
1IBw, 114w, 112w, 1w, 2w 
Metal Oxide 
114w, 112w, 1w, 2w, 3w, 5w 

Metal Plate 
2w, 5w 
Precision Wirewound 
Tol. to .005% 
Temp. Goeficiant to 1PPM 

Remarks 

Wirewounds 
1w to tODD watts 
Chip Resistors 
11Bw, 114w, 112w, 1w, 2w 
Variable Resistors 
UL, GSA Approved 

Networks 
Sips 
Dips 
Custom Type 
Hybrid Circuits 
Flameproof 

Quality, Dependability and Service for more than 20 years. Over 80 % of all 
orders shipped from warehouse stock. 2 huge warehouses to fill your orders fast. 

A-1868 

-«-Robert G. Allen Company, Inc. 
~ 7267 Coldwater Canyon, North Hollywood, California 91605 U/@I (818) 765-8300 in LA • (714) 549-4316 in Santa Ana/Orange County 

(408) 243-7007 in Sunnyvale' (800) 423-3186 outside of California 
FAX: (818) 765-2387 • TELEX: 18-2699 

For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

The Resistorsource! 
Your Prime Source for all Resistor, 

Capacitor & Inductor Requirements. 
CERAMIC INSULATED RESISTORS (STANDARD) 

e M N S This radial lead type is designed for 

e M N R saving space on printed circuit boards. 

100 

~~.t~,. 
Power Derating Curve 

-2:0 .10 1'15 275 

Temperature Rise Curve (Reference) 

~:~ 1 ___ ,D_im_en_s_ion_s...:.C''/'''':''') __ -1 __ R_es_is_ta_nc,e rRa_n,--ge_il_')---1 Weight 

(W) W D H MNS MNR (g) 

2 11±1 7±1 2D.5±1.5 D.1~2DD 1DD-13K 3.7 

3 12±1 8±1 25±1.5 0..1-360. 100.-22 K 5.3 

80 

60 

40 

a: 20 

-50 I) 

. \., ... 

.. '\ 
, 
" , 

, 
, 

50 100 1:,0 200 250 _ 100 

'.~ ~:~~ ;;Jl 
Q 5C 100 130 7' 

5 13±1 9±1 25.5±21.5 0..1-510. 

eMPS 
eMPR 

Direct mounting type on printed 

ci rcuit board. 

~;~~r 1--r_.----r-D_lm_en,s_ion_s-r{'_"/...:.m),--.-_.---+_R_es_'s_ta_nc_erRa-n.:...ge-'.(_f1)---jWeight 

(W) L P W, W2 W3 W, HI H2 H3 MPS MPR (g) 

3 24 12.5 9 5 1.4 1.6 9 10. 23.5 0.22-390. 10.0.-22 K 5.5 

5 27 15 9.5 5 1.4 1.6 9.5 10. 24 0.47-680. 10.0.-27 K 6.5 

7 35 22.5 9.5 5 1.4 1.6 9.5 10 24 0.68-1000. 200.-56 K 83 

10. 48 35 9.5 5 1.4 1.6 9.5 10. 24 1.0.-150.0. 20.0.-75 K 11.0. 

15 48 32.5 12.5 10. 2.7 3 12.5 15 34.5 1.0.-20.0.0. 

20. 63.5 50. 12.5 10. 2.7 3 12.5 15 34.5 1.0.-3000. 

e MVS Thiseconomical type of resistor min

e M V R imizes space when mounted on the 

printed circuit board, and allows for 

excellent heat conductivity. 

17.8 

22.8 

Rated 
Power 

Dimensions ('"1m) Resistance Range (fI) Weight 

(W) LI L2 b L, HI H2 H3 W, W2 W3 MVS MVR (g) 

7 49 10. 4 5 1.5 11 9 9.5 1.5 10. 0.5-1400 20.0.-56 K 10..0. 

10. 62 10. 4 5 1.5 11 9 9.5 1.5 10. 1-20.00 20.0.-75 K 13.3 

15 62.5 10. 4.5 6,5 2.5 14 12.5 125 2.5 13 1-2000 5DD~-11D K 221 

20. 78 10. 4.5 6.5 2.5 14 12.5 12.5 2.5 13 1-3000 50.0.-180. K 26.4 

Ambient Temperature ( 

Power Derating Curve 

-25 25 70 155 275 

100 "{f\ 1 3J5w J-
80 [~I 7WlrJ!N I 

, ,~t--r--
60 15W20W 

40 

wr-+-~I~:~-*~'~\~~;~ 
o I i ~.J 

5(} 0 50 "100 150 200 250 300 

Ambient Temperature ie, 

Ambient Temperature C 

Load 

M4~· ~'" ,;W. 'OW .~.l 
Temperature Rise Curve (Reference) • l5(fW 20W 

1201----= x ..-: 19~ 
90 easuflng POI:!b::~~F:~ 

""",:::::J~:::;:: r:-:::: r.:--I-'W 
60 ~?~
JO ,r:--
°O~~2~O-4~O-~60-~80-'±OO~~'~~ 

Lo;,d (%;. 

Load % MeasurlnCj pOlrll 

~ 7267 Coldwater Canyon, North Hollywood, California 91605 • 
Robert G. Allen Company, Inc. 

0/$1 (818) 765-8300 in LA • (714) 549-4316 in Santa Ana/Orange County 
(408) 243-7007 in Sunnyvale' (800) 423-3186 outside of California 
FAX: (818) 765·2387 • TELEX: 18·2699 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1869 



4700 RESISTORS 4700 

BDUIP=S ______________________ __ 

General Specifications 

The·following specifications apply to all 
Boums standard networks (Series 4100, 
4200, 4300, 4400 and 4600). 

Environmental SpecIDcatlons 
Tests per MIL·R-83401. . AR Maximum 
Short Time Overload (STOL) .. ± 0.25% 
Load Life. . ... ± 1.00% 
Thermal Shock ............ ±0.25%· 
Power Conditioning. . . ± 0.50%· 
Mechanical Shock.... . ... ± 0.25% 
Moisture Resistance. . .. ± 0.50% 
Resistance to Solder Heat. . ± 0.25% 
Terminal Strength.. . ... ± 0.25% 
Vibration. . . ..... ± 0.25% 
Low Temperature Storage .... ± 0.25% 
High Temperature Exposure ... ± 0.50% 
Low Temperature Operation ... ± 0.25% 
Operating Temperature 

............ -55 to + 125·C 
Storage Temperature .. -65 to +150·C 

·Thermal Shock and Power Conditioning 
Combined. . .. ±0.7% maximum 

Mechentcal Specifications 
Flammability ..... Conforms to UL94V-o 
Leadframe. . .. Copper (Olin 194) 

90/10 Electroclate 
Body Malerial 

Molded Product. ...... Epoxy/Novolac 
Conformal Product ... Epoxy/Anhydride 

Lead Solderability and Solvent Resistance 
... Meet requirements of MIL·R-83401 

Electrical Speclftcatlon. 
Insulation Resistance (@100V) 

.10,000 megohms minimum 
Dielectric Withstanding Voltage 

2OOVRMS ............ 1 Ma maximum 
leakage curr.ent 

Standard Resistance Range 
. 10 ohms to 10 megohms 

Resistance T olarance 
(Bussed and Isolated Circuits 

± 2.0%. ..50 ohms to 5 megohms· 
± 1 ohm. .10 ohms to 49 ohms 

Dual Terminator 
±2.0% ... 100 ohms to 5 megohms· 
± 2 ohms ...... 10 ohms to 99 ohms 

Maximum Operating Voltage 
Through·Hole Components .. ' .... 100V 
SMD Components. . ... 50V 

Temperature Coefficient (TCR) 
± 100PPM/·C 50 ohms to 2.2 megohms 
±250PPM/·C Below 50 ohms and above 
2.2 megohms 

TCR Tracking .... 50PPM/·C maximum 
Equal value resistors 

• Above 5 megohms = ± 5.0% 

STANDARD RESISTANCE VALUES 
(003, 104 Circuits) 

He_nee 

Ohm. Code 
R, R, R, R, 

160 240 161 241 
180 390 181 391 
220 270 221 271 
220 330 221 331 
330 390 331 391 
330 470 331 471 

3000 6200 302 622 

Molded DIP 

(4100 Series) 

The Molded DIP product is suitable for 
automatic insertion and is in the standard 
JEDEC MS·001, .300 row spacing 
package. 

ISOLATED RESISTORS 
(001 Circuit) 

BUSSED RESISTORS 
(002 Circuit) 

R R , 

R R R , 

DUAL TERMINATORS 
(004 Circuit) 

16 

fRi RI RI RI 

, R R 

R2 
P R1 

R1 RI 

R2 " R2 R2 

R 

R 

RI 

R1 

R2 

R2 

POWER RATINGS @ 70·C 
Resistor 
001 Circuit. 
002 Circuit. 
003 Circuit. 

Package 
14-Pin. 
III-Pin ... 

, 
, 

RI 

RI 

POWER DERATING CURVE 

R 

R 

RI 

, 
1 

R2 

R2 

.250W 

.125W 

.125W 

2.0W 
2.25W 

! 150~-!-kl-++-+++-+++-+...j 
~ l00JI-H-+++-1~d-+HH+-1 

; so~-+-l--l-l-f-l--l-~I.-I-I--+-I 

25 70 125 
AM6tENl TEMPERA1URE IGC) 

Bourns Resistor Networks power ratings 
are specified at ... 7Ooe, derated to zero 
at +125·C. 

+ 25·C power ratings are 1.5 X the rated 
power specified at @ + 70·C. 

STANDARD RESISTANCE VALUES (001, 002, 004,101,102 Circuits) 

Realstanee Realatance R .... tance 
Ohm. Code Ohm. r Code Ohm. Code 

22. ..... 220 1000. .. 102 33000 .. ...... 333 
27. ... 270 1200 .. . ... 122 39000 . ....... 393 
33. ...... 330 1500. .. 152 47000 . ....... 473 
39 .. 390 1800 .. .... 182 56000 . ....... 563 
47. · . . . , . . 470 2000. ...... 202 68000 . .683 
56 .. ....... 560 2200 .. . .... 222 82000 . .. ..... 823 
68. ....... 680 2700. . ..... 272 100000 . .104 
82 .. ....... 820 3300 .. .... 332 120000 .. ..... 124 

100. 101 3900. ...... 392 150000 . 154 
120. · . . . . . . 121 4700 .. ... 472 180000 . .. .. : 184 
150 .. ....... 151 5600. . ..... 562 220000 .. .224 
190. 181 6800 .. ...... 682 270000 .. ..... 274 
220 .. · . . , . . . 221 8200. .," 822 330000 ... ..... 334 
270. ...... 271 10000 ... .. 103 390000 .. ..... 394 
330 .. 331 12000 .. .... 123 470000 ... .474 
390 .. ....... 391 15000. .. 153 560000 .. .564 
470 .. ....... 471 18000 .. . .... 183 680000 . ....... 684 
560. ...... 561 20000 . .. 203 820000 . ....... 824 
680. ........ 681 22000 .. . ..... 223 1000000 . ....... 105 
820. ........ 821 27000 . . ... 273 2200000 . .225 

Specifications are subject to change without notice. 

Molded SIP 

(4300 Series) 

The Molded SIP product is suitable for 
automatic insertion and is available in low 
profile (.195" high), medium profile (.250" 
high) and high profile (.350" high) styles. 

PIN COUNTS AVAILABLE 
Low Profile.... . .6-8·9·10-11 
Medium Profile. . .4-6-8-10 
High Profile. . ...... .4-6·8·10 

ISOLATED RESISTORS 
(102 Circuit) 

nnnnn 
1 6 8 10 

BUSSED RESISTORS 
(101 Circuit) 

1 ! ! ! ! 1 ! ! 1 i 
1 6 a 10 

DUAL TERMINATORS 
(104 Circuit) 

MAXIMUM PACKAGE POWER 
(Watts @ 70·C) 

Low Medium High 
Pins Profile Profile Prolile 

4 - .600 .800 
6 .750 .900 1.200 
8 1.000 1.200 1.600 
9 1.125 - -

10 1.250 1.500 2.000 
11 1.375 - -

MAXIMUM RESISTOR POWER 
(Watts @ 70·C) 

Dual 
Isolated Buued Terminator 

102 101 104 
Prolile CirculI Circuit Circuit 

Low .300 .200 .200 
Medium .400 .250 .250 
High .500 .300 .300 

A· Maximum 
Pins Inc,," (mm) 

4 .384 (9.76) 
6 .584 (14.84) 
8 .784 (19.92) 
9 .884 (22.46) 

10 .984 (25.00) 
11 1.084 (27.54) 

B· Maximum 
Proftle Inc,," (mm) 

Low .195 (4.96) 
Medium .250 (6.35) 
High .350 (8.89) 

A·1870 For manufacturers' sales offices, see yellow pages 

Conformal SIP 

(4600 Series) 

The Conformal SIP product is a lower cost 
alternative to the molded product and is 
suitable for use where manual insertion 
is employed. This product is available in 
all pin counts from 4 through 14 pins, in 
low profile (.200" high), medium profile 
(.250" high) and high profile (.350" high) 
packages. 

ISOLATED RESISTORS 
(102 Circuit) 

f1 f1 [}Jl f1 f1 
PIN 4 6 10 12 14 
1 

BUSSED RESISTORS 
(101 Circuij) 

DUAL TERMINATORS 
(104 Circuij) 

R2 R2 R2 R2 R2 R2 

MAXIMUM PACKAGE POWER 
(Watts @ 70·C) 

Low Medium High 
Pins Profile Profile Profile 

4 .500 .600 .800 
5 .625 .750 1.000 
6 .750 .900 1.200 
7 .875 1.050 1.400 
8 1.000 1.200 1.600 
9 1.125 1.350 1.800 

10 1.250 1.500 2.000 
11 1.375 1.650 2.200 
12 1.500 1.800 2.400 
13 1.625 1.950 2.600 
14 1.750 2.100 2.600 

MAXIMUM RESISTOR POWER 
(Watts @ 70·C) 

Dual 
Isolated Buued Termlnato 

102 101 104 
Prolile Circuit Circuit Circuit 

Low .300 .200 .200 
Medium .400 .250 .250 
High .500 .300 .300 

Pin I.!:axlm~=m) Count 
4 .398 (10.11) 
5 .498 (12.65) 
6 .598 (15.19) 
7 .898 (17.73) 
8 .798 (20.27) 
9 .898 (22.81) 

10 .998 (23.35) 
11 1.098 (27.89) 
12 1.198 (30.43) 
13 1.298 l~·97) 
14 1.398 35.S1i 

B· Maximum 
Proftle Inc,," (mm) 

Low .200 (5.08) 
Medium .250 (6.35) 
High .350 (8.89) 
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4700 

Plastic Leaded Chip Carrier 

(4200 Series) 

The Plastic Leaded Chip Carrier is a 
surface-mount device (SMD) available in 10 
and 20 pin configurations. The PCC·20 is 
in the standard JEDEC MO·047 package 
and is compatible with automatic place· 
ment equipment. The PCC~ 1 0 is the same 
body construction as the PCC·20, but 
with 2 pin patterns omitted. This feature 
allows traces to be routed underneath the 
package to conserve board space. 

ISOLATED RESISTORS 
(102 Circuit) 

10 Pin 

20 Pin 

BUSSED RESISTORS 
(lOS Circuit) 

10 Pin 

20 Pin 

DUAL TERMINATORS 
(104 Circuit) 

10 Pin 3 

This network terminates SHnes; convenient 
for an 8·bit computer buss. 

POWER RATINGS @ 70°C 
Resistor 

102 Circuit. 
104 Circuit. 
105 Circuit. 

Package 
4210P. 
4220P .. 

EEM 1988 

.160W 

.160W 
.160W 10·Pin 
.11SW 2D-Pin 

1.SW 
2.0W 

RESISTORS 4700 

BDUIIS 
~ 

Small Outline Package Military Qualified Networks 

(4400 Series) 
GENERAL SPECIFICATIONS 

These specifications are applicable to all Military Qualified Networks. 

Characteristic 
Electrical Specifications K M 
Temperature Coefficient of Resistance (TCR). 
Maximum Ambient Temperature @ Rated Power .. 
Maximum Ambient Temperature @ Zero Power. 
Resistance Tolerance. 

±100ppm 
70°C 
125°C 
G = ±2% 

±300ppm 
70°C 
12SoC 
G = ±2% 
J = ±S% 

Environmental Specifications K M The SOL package is a sur{ace·mount 
device (SMD) available in 16 and 20 pin 
configurations. These devices are available 
in the standard JEDEC MS·013 SOL (.300 
wide) package with gull wing leads (Model 
44XXP) and are also available with J-Hook 
leads (Model 44XXJ} for use where mount
ing area is restricted. The J-Lead version 
of the SOL package mounts on the same 
land pattern as the EIAJ SOM (.220 wide) 
medium wide package. 

Thermal Shock AR Plus Power Conditioning AR. 
Low Temperature Operation .1.R. 

±0.7% ±0.7% 
±0.25% ±0.5% 

ISOLATED RESISTORS 
(001 Circuit) 

BUSSED RESISTORS 
(002 Circuit) 

17 Ifj IS 14 

DUAL TERMINATORS 
(003 Circuit) 

ISOLATED RESISTORS 
(004 Circuit) 

WWtJtJw 
f1AAf1f1 
1 Z 3 4 S 5 ' 8 9 10 

POWER RATINGS @ 70°C 
Resistor 
001 Circuit. 
002 Circuit. 
003 Circuit. 
004 Circuit. 

Package 
4416. 
4420. 

.160W 

.160W 

.115W 

.200W 

1.6W 
2.0W 

Short Time Overload ~R. 
Terminal Strength AR. 
Resistance to Soldering Heat - AR. 
Moisture Resistance ~R. 
Shock ~R. 
Vibration • High Frequency AR. 
Life AR. 
High Temperature Exposure AR. 
Low Temperature Storage AR .. 
Insulation Resistance .. 

Mechanical Specifications 
Flammability. 
Lead Frame Material. 
Body Material .. 

MILITARY SIP NETWORKS 
(M3XXX Series) 
MILITARY QUALIFIED MOLDED SIPs 

Low Profile (M83401-07, 08, 09) 
High Profile (M83401·04, 05, 06) 

These SIP Resistor Networks are qualified 
in accordance with MIL-R·83401 and are 
available in bussed and isolated electrical 
configurations in pin counts 016, 8 and 10 
pins, with both low and high profile pack
ages available. 

ISOLATED RESISTORS 
Schematic G (Mil) 2 (Bourns) 

These models incorporate 3, 4 or 5 isolated 
thick~film resistors of equal value. each 
connected between two pins. 

BUSSED RESISTORS 
(SchematiC C (Mil) 1 (Bourns) 

I 6P1N18P1NilOPlNl 

I 111 1 1 111 1 
1 Ii 8 10 

These models incorporate 5, 7 or 9 thick· 
film resistors of equal value, each con
nected between a common bus (pin 1) and 
a separate pin. 

Bourns, Inc., 1200 Columbia Avenue, Riverside, California 92507; (714) 781-5050; 
TlX: 676-123; TWX: 910-332-1252; FAX: 714·781·5700. European Headquarters: 
Zugerstrasse 74, 6340 Baar, Switzerland: 042·333333; TlX: 868722; FAX: 042-319017. 
Benelux: 070-874400; TlX: 32023. France: 01-40033604; FAX: 01-40033614. Germany: 
0711-22930; FAX: 0711-291568. Ireland: 021·357001; FAX: 021-357443. United Kingdom: 
0276-692392; FAX: 0276-691037. Asia Pacific Headquarters: 1401 Citicorp Centre, 14th 
Floor, 18 Whirtield Road, Hong Kong: (852) 5·702171; TLX: 82953 BAPHK HX; FAX: 852-5· 
664341; CBl: BOURNSASPA HONGKONG. Singapore: (65) 339-3331; FAX: (65) 339-1116. 

± 0.250/0 ±0.5% 
±0.25% ±0.25% 
±0.2S% ±0.25% 
±0.5% ±O.S% 
±0.2S% ± 0.2S% 
±0.25% ±0.2S% 
±0.5% ±2.0% 
±O.S% ±1.0% 
±0.25% ±O.S% 
10,000 MegQ 10,000 MegQ 

. Conforms to UL94V·0 
. .. Copper (OLIN 194) 90110 electro plate 

. . Epoxy resin/Novolac 

MILITARY DIP NETWORKS 
(M1XXR Series) 
MILITARY QUALIFIED MOLDED DIPs 

14·Pin (M83401-01) 
16·Pin (M83401·02) 

These Molded DIP Resistor Networks are 
qualified in accordance with MIL-R-B3401 
and are available in bussed and isolated 
electrical configurations in 14 and 16 pin 
packages. 

ISOLATED RESISTORS 
Schematic A (Mil) 2 (Bourns) 

Style 01 - 14·Pin 
(7 Isolated Resistors) 

Style 02 - 16 Pin 
(8 Isolated ReSistors) 

Resistor Power Rating 
At 70 D C. 0.3 watt 

STANDARD RESISTANCE VALUES 

Resist· Resist· Resist- Resist· 
ance ance ance ance 

(Ohms) Code (Ohms) Code 
51 51RO 4.7K 4701 
56 56RO 5.1K 5101 
68 68RO 5.6K 5601 
82 82RO 6.8K 6801 

100 1000 8.2K 8201 
150 1500 10K 1002 
220 2200 22K 2202 
330 3300 33K 3302 
470 4700 47K 4702 
510 5100 56K 5602 
560 5600 68K 6802 
680 6800 82K 8202 
820 8200 lOOK 1003 
lK 1001 220K 2203 

1.5K 1501 470K 4703 
2.0K 2001 lMeg 1004 
2.2K 2201 
3.3K 3301 

Other values available between 51 ohms 
and 1.0 megohm. 

Specifications are subject to change without notice. 

For manufacturers' sales offices, see yellow pages A·1871 
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@ BRADFORD PRECISION METAL FILM RESISTORS 

MIL·R·10509 
TYPES NE, NC, CT, NA 
Characteristic E: RN50E, RN55E. RN60E 

RN65E ± 25 PPMloC 
Characteristic C: RNSOC, RN55C, 

RN60C, RN65C ± 50 PPMrC 

Bradford's ± 25 PPM and ± 50 PPM resistors 
provide the tight tolerance, tight temperature 
coefficient and operating stability required in 
today's precision circuits. These resistors feature 
the low noise and low inductance characteristics 
of metal film technology. Standard resistance 
tolerances are 0.1% .. 25%, .5% and 1%. 

Characteristic D: RN55D, RN60D, 
RN65D ± 100 PPMloC 

Precision metal film resistors for all circuit 
applications. Specifications meet.or exceed those 
of MIL-R-10509. These resistors feature low noise 
and low inductance characteristics. MIL-R-10509 
specifies + 200, - 500 PPM/oC as the 
temperature coefficient for characteristic D. 
Bradford guarantees ± 100 PPM/oC temperature 
coefficient. 

MIL·R·55182 TYPES C.J, CH 

RNC50JIH, RNC55J/H, RNC60J/H, RNC65J/H -
Failure Rate Level S 

RNR5OJ/H, RNR55J/H, RNR6OJ/H, RNR65J/H -
Failure Rate Level S 

Bradford RNC resistors are designed for the 
many military applications where established 
reliability is a must. 

Military 
Type 

RN50E 

RN55E 

RN60E 

RN65E 

RN50C 

RN55C 

RN60C 

RN65C 

RN55D 

RN60D 

RN65D 

Bradford 
Type 

NE50 

NE55 

NE60 

NE65 

NC50 

NC55 

NC60 

NC65 

CT50 

CT55 

NA60 

NA65 

Military 
Type 

RNC50JI 
RNR50J 

RNC50HI 
RNR50H 

RNC55JI 
RNR55J 

RNC55HI 
RNR55H 

RNC60JI 
RNR60J 

RNC60HI 
RNR60H 

RNC65JI 
RNR65J 

RNC65HI 
RNR65H 

WATTAGE RATING 

Military Commercial 

70"C 12S"C Voltage 70"C Voltage Resistance 
Rating Rating Range" 

1/20 200 1/4 200 100-499K 

1/10 200 1/2 250 49.90-1M 

1/8 250 1 350 49.90-1M 

1/4 300 1 350 49.90-1M 

1/20 200 1/4 100-499K 

1/10 200 1/2 250 49.90-1M 

1/8 250 1 350 49.90-1M 

1/4 3UO 1 350 49.90-1M 

200 1/4 200 20-499K 

1/8 200 1/2 300 1 00-1 M 

1/4 300 1/2 350 100-lM 

1/2 1/4 350 1 350 49.90-1M 
100-2M 

WATTAGE RATING 
Military 

Bradford Voltage Resistance 
Type 7O"C 125"C Rating Range 

CJ50 1/10 1/20 200 49.90-150K 

CH50 1/10 1/20 200 100-150K 
49.90-150K 

CJ55 1/8 1110 200 49.90-301K 

CH55 1/8 1/10 200 100-301K 
49.90-301K 

CJ60 1/4 1/8 250 49.90-499K 

CH60 1/4 1/8 250 100-499K 
49.90-499K 

CJ65 112 1/4 300 49.90-1M 

CH65 1/2 1/4 300 100-lM 
49.90-1M 

SEMI-PRECISION METAL FILM RESISTORS 
MIL·R·39017 TYPE HN 

RLR05C, RLR07C, RLR20C - Failure Rate Level S 
RLR32C - Failure Rate Level M (Upon completion of 10.000 Hrs, test on May 31. 1988, S Level 

will be established for RLR32C), 

MIL-R-39017 is the established reliability specification for semi
precision metal film resistors. 

Extended life tests of over one-half billion unit test hours 
have proven the reliability inherent in Bradford's manufacturing 
process. This has been confirmed by field performance in high 
reliability programs such as: Minuteman, Safeguard, Mercury, 
Gemini, Apollo, Mariner, Poseidon, Space Shuttle, Trident and 
GPS, as well as our involvement in virtually every other military 

Military 
Type 

RLR05C 

RLR07C 

RLR20C 

RLR32C 

Bradford 
Type 

HN3 

HN4 

HN5 

HN6 

W7WWT" 

Wattage 
70"C 

Voltage 
Rating 

1/8 200 

1/4 250 

1/2 350 

1 500 
. , 

program requiring resistors. (1) 5% tolerance IS Inactive for new deSign, 

For complete information, contact: 

Resistance 
Range 

4.70-300K 

100-lM 

100-lM 

100-lM 

BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701 • Phone (814) 362-5700 

A·1872 For manufacturers' sales offices, see yellow pages 

Temp. 
Standard Coefficient 
Tolerance PPMI"C 

.5,1% 25 

.1, .25, .5, 1% 25 

.1, .25, .5, 1% 25 

.1, .25, .5, 1% 25 

.5,1% 50 

.1, .25, .5, 1% 50 

.1, .25, .5, 1% 50 

.1, .25, .5, 1% 50 

1% 100 

1% 100 

1% 100 

.5% 100 1% 

Standard 
Temp. 

Coefficient 
Tolerance PPMI"C 

.1, .5, 1% 25 

.5,1% 
50 .1% 

.1, .5, 1% 25 

.5,1% 
50 .1% 

.1, .5, 1% 25 

.5,1% 
50 .1% 

.1, .5,1% 25 

.5,1% 50 .1% 

Standardl1) 

Temp. 
Coefficient 

Tolerance PPMI"C 

1,2,5% 100 

1,2,5% 100 

1,2,5% 100 

1,2,5% 100 

EEM 1988 
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@ BRADFORD SEMI-PRECISION METAL FILM 

MIL·R·22684 
TYPES RL07, RL32, 
RL42 

.,.'-
COMMERCIAL 
CT3, CT4, C6, 
FP32, FP42 

Bradford's Semi-Precision 
Resistors offer: Long-Term 
Stability· Low Inductance 
• Low Noise' Low Cost 
• QPL to MIL-R-22684 
Ideal for preamplifiers, RF 
and IF circuits and other 
general purpose usage. 

~r--A--t 

,I I 
B 

Military 
Type 

Standard RL07S 
Tolerance 
1"10,2"10,5"10 RL32S 

Standard 
-

Tolerance RL32S 
2"10,5"10,10"10 
E-24 RL42S(1) 

(1) Available In RL42TX 

\ 
D 

*AII leads are 1.5" ± .125" long [38.1 ± 3.2mm] 
** .020" also available 

COMMERCIAL 
TYPES SMA3, SMA4, SMA07, SMA5, SMA20, 

OMA3, OMA07 - ZERO OHM JUMPERS 
Temperature Coefficient: ± 100 PPMfOC 

Standard Tolerance: 1%, 2%, 5% 

t==A==!--L 

Bradford 
Type 

CT4 

C6 

CT3 

FP32 

FP42 

Type 

CT3 

CT4 

C6 

FP32 

FP42 

&cdtr D *SMA Type resistor leads are 
1.1" Min. [27.9mm] 

WATTAGE RATING 

Military Commercial 
Temp. 

70"C Voltage 70"C Voltage Resistance Standard Coefficient 
Rating Rating Range Tolerance PPMI"C 

1/4 250 1/2 300 100-lM 1,2,5% 100 

1 500 500 100-2M 1,2,5% 100 

1/4 200 1O-499K 2,5,10% 100 

1 500 100-lM 2,5,10% 100 

2 500 100-1.5M 2,5,10% 150 

DIMENSIONS - INCHES DIMENSIONS - MM 

0 0 
A B Leads' A B Leads' 

.145 ± .015 .066 ± .008 .016** 3.68 ± .38 1.68 ± .20 .41** 

.235 ± .020 .090 ± .008 .025 5.97 ± .51 2.29 ± .20 .63 

.554 ± .021 .190 + .007 .040 14.07 ± .53 4.63 + .18 1.02 - .015 - .38 

.560 ± .030 .190 + .007 .040 14.27'" .76 4.83 + .18 1.02 - .015 - .38 

.687 ± .031 .300 ± .020 .045 17.45 ± .79 7.62 ± .51 1.14 

Wattage 
Temp. Ratings 

Bradford Standard Voltage Resistance Standard Coefficient 
Type 70"C Rating Range Tolerance PPMI"C 

SMA3 1/8 200 10-1M 1,2,5% 100 

SMA4 1/4 300 1O-5.1M 1% 50 

SMA07 1/4 300 1O-5.1M 2,5% 100 

SMA5 1/2 350 10-2.21M 1% 100 

SMA20 112 350 1O-5.1M 2,5% 100 

OMA07 (Zero Ohm Jumper) 

OMA3 (Zero Ohm Jumper) 

DIMENSIONS - INCHES DIMENSIONS MM 

LOW 
RESISTANCE 
METAL FILM 
TYPE FL4C, FL5C, FL4D, FL5D, 

L04C,L05C,L04D,L05D 
MIL.R.10509 Equivalent (1) 

Leads' 
Type A B C 0 A B C 

SMA3/0MA3 .142 ± .010 . 071 Max. .160 Max . .020 3.6", .25 1.8 4.1 Max. 

SMA07/0MA07/SMA4 .235 ± .020 .090 ± .008 .281 .024 5.97 ± .51 2.29 ± .20 7.14 

SMA5/SMA20 .303 ± .020 .110 ± .008 .375 .026 7.68 ± .50 2.79 ± .20 9.53 

Operation of.these resistors at Dual Rating Levels can produce high board temperatures In dense package configurations. 

Leads' 
0 

.5 

.61 

.67 

DIMENSIONS - INCHES DIMENSIONS - MM 
These styles provide low value resistors in both flameproof and 
nonflameproof construction. Temperature coefficients as tight as 
50 PPMfOC are available. 

WATTAGE RATING 

Military Equiv. Commercial 
Temp. 

Bradford 70"C Voltage 70"C Resistance Standard Coefficient 
Type Rating Range Tolerance' PPMrC 

FL4C 1/4 250 1/2 10-48.70 1,2,5% 50 

FL5C 1/2 350 1 10-48.70 1,2,5% 50 

FL4D 1/4 250 1/2 10-48.70 1,2,5% 100 

FL5D 1/2 350 1 10-48.70 1,2,5% 100 

L04C 1/8 200 1/2 10-48.70 1,2,5% 50 

L05C 1/4 350 1 10-48.70 1,2,5% 50 

L04D 1/8 200 1/2 10-48.70 1,2,5% 100 

Type A B 

FL4C 235 + .020 
. - .025 .088 ± .010 

FL5C .350 ± .030 .130 ~ :g~~ 

FL4D .235 ~ :g~~ .088 ± .010 

FL5D .350 ± .030 .130 ~ :g~~ 
L04C .235 ± .020 .090 ± .008 

L05C .355 ± .020 14B~ :~g 
L04D .235 ± .020 .090 ± .008 

L05D .355 ± .020 .146 ~ :ggg 
*AII leads are 1.5" '" .125" long 

[38.1 ± 3.2mm] 

Leads' 
0 

.025 

.032 

.025 

.032 

.025 

.032 

.025 

.032 

Leads' 
A B 0 

5.97 ~ :~~ 2.24 ± .25 .63 

8.89 ± .76 3.30 ~ :~~ .81 

5.97 ~ :~1 2.24 ± .25 .63 

8.89 ± .76 3.30 ~ :~~ .81 

5.97 ± .51 2.29 ± .20 .63 

9.02 ± .51 3.76 ~ :~go .81 

5.97 ± .51 2.29", .20 .63 

9.02 ± .51 3.76 ~ :~go .81 

L05D 1/4 350 1 10-48.70 1,2,5% 100 

*Standard tolerance below 2 ohms IS 2% and 5% 

~r--A--j 

=====91 FI ==~t== 
, 0 

(1) For MIL-R-l0509 equivalent product requirements below QPL resistance values. 

For complete information, contact: 
B 

BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701' Phone (814) 362-5700 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1873 
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@ BRADFORD FLAMEPROOF RESISTORS 

PRECISION FLAMEPROOF 
Bradford 

Wattage 
Rating Voltage 

Temperature 

TYPES: FPSSE, FP60E, FPSSC, 
FP6OC,FPSSD 

These flameproof resistors are especially 
suited for tight tolerance and tight 
temperature coefficient circuit applications. 

Characteristic 
E±25PPMI'C 

Characteristic 
C±50PPM/'C 

Characteristic 
o ± 100 PPMI'C 

Type 

FP55E 

FP60E 

FP55C 

FP60C 

FP55D 

70'C Rating 

1/4 200 

112 250 

1/4 200 

1/2 250 

1/4 250 

Wattage 

Resistance Standard Coefficient 
Range Tolerance PPMrc 

49.90·100K .1, .25, .5,1% 25 

49.90·298K .1, .25, .5,1% 25 

49.90·100K .1, .25, .5,1% 50 

49.90·298K .1, .25, .5,1% 50 

100·499K 1,2,5% 100 

Temperature 
Bradford Rating Voltage Resistance Standard Coefficient 

POWER FLAMEPROOF Type 70'C Rating Range Tolerance" PPM/'C 

FPl/2 112 350 100·lM 1,2,5,10% 150 

FPl 1 500 1 00·1 M 1,2,5,10% 150 
TYPES: FP112, FP1, FP2, FP3, FP4, FPS, 

FP7,FP10, FP67, FP69 FP2 2 500 90·1.5M 1,2,5,10% 150 

Bradford FP Style Resistors are especially suited for circuitry 
FP3 3 500 90·1M 1,2,5,10% 150 

where functions, environments and duty cycles demand small, FP4 4 500 60·1M 1,2,5,10% 150 

low-power resistors with exceptional frequency characteristics, FP5 5 600 70·1M 1,2,5,10% 150 

low end cost and the ability to withstand overloads up to 100 FP7 7 700 80·1M 1,2,5,10% 150 

times rated power without any trace of flame. FP10 10** 700 80·1M 1,2,5,10% 150 

FP67 5*** 500 50·19K 1,2,5,10% 150 

FP69 2 500 2.60·1.5M 1,2,5,10% 150 

*Available in ± .5% as special order. **At 40'C ***At25°C 

PULSE WITHSTANDING PROTECTIVE RESISTORS 
FPSERIES 
1. Bradford has developed a new class of resistors which 

provides lightning withstand characteristics along with 
resistor functionality. The resistors, derived from the 
flameproof, tin oxide power film designs, are provided 
with a thicker film system, which enhances the lightning 
pulse and power surge absorption capabilities. Higher 
turns ratio and glass substrate provide a sharper fusing 
characteristic than the standard flameproof product line. 

2. These resistors provide protection against a variety of 
electrical hazards which can change or destroy 
sensitive electronic equipment. In particular, high 
energy voltage surges caused by power line 
anomalies (direct power crosses or inductively 
coupled effects) or other momentary over-voltages. 

RESISTANCE VALUES 
Pulse withstanding capabili
ties are value dependent. 
Contact factory for surge 
test requirements. 

Bradford 
Type 

FPll2P 

FP1P 

FP2P 

FP3P 

FP69P 

[Numbers in brackets indicate millimeters] 

Type A 

FPll2P 0.360 ± .020[9.14 ± .51] 

FP1P 0.560 ± .031 [14.22 ± .79] 

FP69P 0.516 ± .021 [13.11 ± .53] 

FP2P 0.687 ± .031 [17.45 ± .79] 

FP3P 0.900 ± .055 [22.86 ± 1.40] 

Resistance Cut-off Wattage 
Range Tolerances Va • .,e Rating 

10 Ohm· 1 MegOhm 1,2,5% lKOhm 1/2W@70'C 

10 Ohm· 1 MegOhm 1,2,5% 900 Ohm lW@70'C 

10 Ohm· 1.5 MegOhm 1,2,5% 300 Ohm 2W@70'C 

10 Ohm· 1 MegOhm 1,2,5% 200 Ohm 3W@70'C 

10 Ohm· 1 MegOhm 1,2,5% 400 Ohm 2W@70'C 

I 
B C 0 

0.138 + .012 - .023 [3.51 + .30 - .58] 1.500 ± .125 [38.1 ± 3.2] 0.032 ± .002 [.81 ± .05] 

0.190 ± .015 [4.83 ± .38] 1.500 ± .125[38.1 ± 3.2] 0.032 ± .002 [.81 ± .05] 

0.225 ± .012 [5.71 ± .30] 1.500 ± .125 [38.1 ± 3.2] 0.032 ± .002 [.81 ± .05] 

0.300 ± .020 [7.62 ± .51] 1.500 ± .125 [38.1± 3.2] 0.032 ± .002 [.81 ± .05] 

0.300 ± .020 [7.62 ± .51] 1.500 ± .125[38.1 ± 3.2] 0.032 ± .002 [.81 ± .05] 

For complete information, contact: 
BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701' Phone (814) 362-5700 

A'1874 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

@ BRADFORD RESISTOR NETWORKS 
STANDARD SIP NETWORKS 
STYLES LC, MC, HC 
.200", .250", .350" PROFILES """" ~ 

4700 

BRADFORD Single In-line Package (SIP) Resistor Network 
configurations include 6 through 12 pin products with low (.200"), 
medium (.250"), and high (.350") profiles. These conform ally coated 
networks are rated at 70°C and meet all the environmental 
requirements of MIL-R-83401. Bussed element, isolated element and 
terminator circuits are available. 

ELEMENT POWER RATING 

PERFORMANCE 
ELECTRICAL 

Resistance Range: 22!1 to 1M!} 

Tolerance: - 001 and - 002 circuits ± 2% or 2 ohms whichever is greater 
- 003 circuit standard ± 5% 

Temperature Coefficient: -001 and -002 circuits ±100 PPM/oC 
- 003 circuit ± 200 PPMfOC 

TC Tracking Voltage Rating: ± 50 PPMfOC 100V 

Circuit 
Designation 

LOW PROFILE (.200") 
Bussed Element 
Isolated Element 
Terminator 

MEDIUM PROFILE (.250'1 
Bussed Element 
Isolated Element 
Terminator 

HIGH PROFILE (.350'1 
Bussed Element 
Isolated Element 
Terminator 

Element 
Circuit Power Ratings 
Code 70°C 

1 0.125 
2 0.200 
3 0.100 

1 0.150 
2 0.250 
3 0.125 

1 0.250 
2 0.350 
3 0.175 

STANDARD CIRCUIT SCHEMATIC PACKAGE POWER RATING 

POWER 
DERATING 

DIMENSIONS 
[Numbers in brackets 
indicate millimeters) 

EEM 1988 

12345N 

BUSSED ELEMENT (001 Circuit) 

OOH 
1 2 3 4 N-1 N 

ISOLATED ELEMENT (002 Circuit) 

~ nrmt 
123456 

TERMINATOR ARRAY (003 Circuit) 

W'OOI i ~ 
';f. 0 

111111.j~1 
20 40 60 60 100 120 140 

AMBIENT TEMPERATURE 

.015M" I+--- A ---I ~ 
[O~,n 

Tilm~ ¥It [~r" 
in~IM~ \-1 I 1±.2S4] -r--.125 ~.:: 

~ -4- .100 ± .010 non ace. L [316 + . 6401 
[2.54J ± .010 overall . -:000 

Package 
Style 

LC6 

LC7 

LC8 

LC9 

LCO 

LC1 

L12 

MC6 

MC7 

MC8 

MC9 

MCO 

MCI 

M12 

HC6 

HC7 

HC8 

HC9 

HCO 

HC1 

H12 

"A" DIMENSION 

6 PIN 7 PIN 8 PIN 9 PIN 

.595 .695 .795 .895 
[15.11] [17.85) [20.19] [22.73] 

MAXIMUM PACKAGE THICKNESS; .098 [2.48] 
LEAD DIMENSIONS; .020 [.508] x .010 [.254] 

10 PIN 

.995 
[25.27] 

For complete information, contact: 

11 PIN 

1.095 
[27.81] 

Standard 
Circuit 

Package Number Codes 
Profile 01 Pins Available 

.200 6 1,2,3 

.200 7 1,3 

.200 8 1,2,3 

.200 9 1,3 

.200 10 1,2,3 

.200 11 1,3 

.200 12 1,2,3 

.250 6 1,2,3 

.250 7 1,3 

.250 8 1,2,3 

.250 9 1,3 

.250 10 1,2,3 

.250 11 1,3 

.250 12 1,2,3 

.350 6 1,2,3 

.350 7 1,3 

.350 8 1,2,3 

.350 9 1,3 

.350 10 1,2,3 

.350 11 1,3 

.350 12 1,2,3 

12 PIN 

1.195 
[30.35] 

BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701· Phone (814) 362-5700 

For manufacturers' sales offices, see yellow pages 

Package 
Power 
Rating 
70°C 

0.625 

0.750 

0.875 

1.000 

1.125 

1.250 

1.375 

0.750 

0.900 

1.050 

1.200 

1.350 

1.500 

1.650 

1.250 

1.500 

1.750 

2.000 

2.250 

2.500 

2.750 

A·1875 
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€. BRADFORD CUSTOM NETWORKS 
RESISTOR NETWORKS 
RESISTOR CAPACITOR NETWORKS 
CAPACITOR ARRAYS 

Bradford's expanded custom circuit capabilities 
now include custom resistor, resistor capacitor 
and capacitor array networks in the SIP config
uration. Substrate packages up to 2" X 2" are 
available. 
Special power and voltage requirements can 
also be provided. Consult Bradford Customer 
Engineering for further information, call (814) 
362-5712. 

TYPICAL CUSTOM CIRCUIT 
SCHEMATICS 

-
CAPABILITIES 

CHARACTERISTIC 
RESISTORS 

Values' 10-15 MEG 

Tolerances ±0.5%or 10 

4700 

SIP 

CAPACITORS 

5pF-1.5,..,F 

+ 80 - 20% (Z5U) 
±20% (Z5U) 

8 Pin 6 Element 2 Pin Common ± 20, 10, 5% (X7R) 

A·1876 

Multi-Valued Isolated Elements 

6 Pin Cap Array 

6 Pin RIC 

8 Pin 6 Element w/Crossover 

8 Pin 5 Resistor 
(Pin 6 Missing) 

5,10%(COG) 

TCR's ±50PPM + 22% - 58% (Z5U) 
(single sided parts ±15% (X7R) 

in limited value ±30PPM (COG) 
ranges) 

Ratio Matching ±0.5%or 10 

Pin Counts 2-20 Pins 
(missing pins for keying can be provided) 

Lead Length 
Available 

.085" Min.l.170" Max. 

Performance 
Characteristics 

Consult Customer Engineering 

"Dependent upon physical and electrical requirements 

SPECIAL FEATURES 

• Substrate Thickness - Available in .025"-.100" Max. for High 
Power applications 

• Power Networks - 10 watts @ 70°C & Greater 
• Missing Pins - For Keying 
• Insulation Coating - Conformally Coated Epoxy or Uncoated 
• Package Height - Available from .200" Min. to 2.0" Max. 

DIMENSIONS 
[Numbers in brackets indicate millimeters] 

~.---1L \--. .I..L 

:;grn~ gf ~~ g'Q; 
i124\ ~ l:J I \±.254\ L '25 ~ .~ 

"'[~~f/.1~o~~· {3.18~·:~1 

2 PIN 6 PIN 7 PIN 

.200 .595 .695 
[3.08] [15.11] [17.85] 

"Ii' DIMENSION 
SPIN 9 PIN 10 PIN 11 PIN 12 PIN 

.795 .895 .995 1.095 1.195 
[20.19) [22.73) [25.27] [27.81) [30.35) 

MAXIMUM PACKAGE THICKNESS: .098 [2.48] LEAD DIMENSIONS: .020 [.508] x .010 [.254] 

For complete information, contact: 
BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701· Phone (814) 362-5700 

For manufacturers' sales offices, see yellow pages EEM 1988 
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~ BRADFORD CHIP RESISTORS 

CR080S, CR1206 
1 %, 5% tolerance 

Bradford thick film chip resistors are available in 1/8 
(CR1206) and 1/10 (CR0805) watt sizes in both 1% 
and 5% tolerances. CR1206 chips are available with 
100% tin or tin-low lead (2% lead minimum) 
')olderable finishes. They are produced on 
automated equipment using strict process controls 
and superior construction features to provide a 
highly reliable product with repeatable performance. 

Features include: 

• Glass passivation - a protective glass coating 
ensures electrical stability. 

• Wraparound, nickel barrier terminations maintain 
excellent solderability, termination integrity and 
electrical stability. 

• Small size allows dense placement on 
circuit boards. 

• 96% alumina substrate is thermally conductive for 
superior heat dissipation and long-term resistance 
stability. 

• Zero ohm jumper available in both CR0805 and 
CR1206 styles. 

• Packaged in accordance with EIA 481A 
requirements and proven for use on high-speed 
automatic placement equipment. 

TYPE 

CR080S. CR1206 DIMENSIONS CR0805 

f--- E --j 
CR1206 

PERFORMANCE CHARACTERISTICS 
CR0805 

Resistance Tolerance F (±1%), J (±5%) 

Resistance Range 470·1 Meg. 

Temperature Coefficient ± 100 PPMrC (± 1%) 
± 200 PPMrC ( ± 5%) 

Power Rating 1/10 watt@70'C 

Voltage Rating 150VDC 

Thermal Shock ±0.5%aR 

Short Time Overload ±0.75%aR 

Low Temperature Operation ±0.5%aR 

DVW ±0.5%aR 

Resistance to Solder Heat ±0.25%aR 

Moisture Resistance ±0.5%aR 

Load Life (1000 hr. @70'C) ±2%aR 

Solder Immersion 260'C for 60 seconds 
(Vapor Phase Reflow Exposure) 

Vibration ±1%aR 

A B C 

.049 + .006 .016 ± .008 .018 ± .003 
- .004 [0.40 ± 0.20] [0.45 ± 0.01] 

[1.25 + 0.15] 
- 0.10] 

.061 ± .004 .017 ± .008 .022 + .004 
[1.55 ± 0.1] [0.43 ± .020] - .002 

[0.55 + 0.1] 
- 0.05] 

CR1206 

F(±I%),J(±5%) 

100-1 Meg. 
(2.20-10 Meg. available) 

±100 PPMrC (±1%) 
±200, ±600 PPMrC (±5%) 

1/8 watt@70'C 

200VDC 

±0.5%aR 

±0.75%aR 

±0.5%aR 

±0.5%aR 

±0.25%aR 

±0.5%aR 

±2%aR 

260'C for 60 seconds 

±1%aR 

0* E 

.012 + .008 .079 ± .003 
- .004 [2.0 ± 0.1] 

[0.3 + 0.2] 
- 0.1] 

.012 + .008 .122 ± .004 
- .004 [3.1 ± 0.1] 

[0.3 + 0.2] 
- 0.1] _J 

* A .010 [.254J minimum bottom termination IS available wtth \In-low lead solder finish. 

HOW TO SPECIFY 

EEM 1988 

CR0805 
CR1206 

SERIES SIZE 

102 
RESISTANCE VALUE 

For "F" tolerance, first 
three digits are 
significant; last digit 
is muHiplier. 
For "J"tolerance, firs! 
two digits are significant; 
last digit is multiplier. 

J 
TOLERANCE 

F = ±1% 
J = ±5% 

G4 
PACKAGING 

G4 Tape and Reeled 
Punched Paper 
Tape 

G9Bulk 
G7 Tape and Reeled 

Embossed Plastic 
tape (1206 only) 

For complete information, contact: 

100% Tin 
TERMINATION 

100% Tin (Standard) 
2% lead available 

BRADFORD ELECTRONICS, INC., 550 High Street, Bradford, PA 16701 • Phone (814) 362-5700 

For manufacturers' sales offices, see yellow pages A'1877 



4700 RESISTORS 

This 21st Edition of the Caddock Electronics Gen
eneral Catalog describes over 150 in-production models of 
precision discrete resistors and resistors networks that 
utilize Caddock's high-stability, extended-life Micronox® 
and Tetrinox® resistance films. With 25 years of experi
ence and an exceptional record of in-circuit performance 
and reliability, Caddock Electronics continues to lead the 
industry in the development, production and on-time 
delivery of high performance film resistors. 

Caddock's Advanced Resistor Technology Provides 
Many Exceptionl1l Performance Advantages: 

Caddock's advanced resistor technology began in 
1962 with the introduction of Micronox® harsh-environ
ment high-power and high-voltage resistors. The Caddock 
technology was further extended in 1975 with the devel
opment of the Tetrinox ® resistance system that made 
possible the introduction of low TC, ultra-stable resistors 
and resistor networks. 

These technological advances have provided the 
electronics industry with a selection of preciSion resistor 
types that achieve many high-performance advantages: 

• Precision - Tolerances as close as 0.01 % . 

• Long-Term Siability - Better than 0.005% per 1000 
hours of operation under full load operating conditions. 

• Higher Power Ratings - Up to five times higher than 
other resistor technologies. 

• High Operating Temperatures - Up to +275°C. 

• Ultra-Low Temperature Coefficients - Standard to less 
than 10 PPM/DC and custom values as low as 2 PPM/cC. 

• Unit-to-Unit Uniformity - The inherent consistency of 
Caddock's film resistor technology assures the 
highest unit-to-unit uniformity of performance. 

Page C 1 

High Performance 
Film Resistors 

Caddock's Exclusive Non-Inductive Performance 
Is Available in Both High-Power and 
High-Voltage Micronox® Film Resistors. 

For wide-band, high frequency applications, the ad
vantages of Caddock's Exclusive Non-Inductive Design 
are available in most 
models ofMicronox® 
resistors. This spe
cial serpentine pat
tern provides for 
neighboring lines to 
carry currents in op
posite directions, 
thereby achieving 
maximum cancella
tion of flux fields 
over the entire length 
of the resistor. 

The result is a 
truly non-inductive resistor that is about as inductive as a 
straight piece 01 wire the length 01 the resistor body. This 
efficient design means laster settling times and minimum 
distortion in all types of high frequency circuits. 

The High-Performance Capabilities of Caddock 
Film Resistors Can Provide Improved Accuracy 
and Stability to Precision Circuitry: 

Because of the special advantages of Caddock's 
resistance film technology, Caddock High Performance 
Film Resistors are often specified in the precision circuits 
that ultimately establish the overall accuracy and stability 
of the equipment. 

Examples of such applications include many types of 
preCision high-voltage supplies and voltage references 
that have achieved improved accuracy and extended-life 

stability through the use of Caddock Type MG 
Precision High-Voltage ReSistors and Type 

T912 Precision Resistor Networks. 

Additional examples of the application 
of this advanced resistor technology 

include the industry-wide use of 
Caddock Type 1776 and Type 1787 
Precision Decade Divider Resistors 
in the signal input circuits of labora
tory and bench-type digital voltage 
and current measuring instruments. 

An introduction and index to 
these Caddock resistor technologies 

is provided on the next page. Additional 
information and technical assistance is also 

available directly from our technical staff. 

We welcome your call. 

CADDOCK 
ELECTRONICS. INCORPORATED. 

4700 

A·1878 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 

Index to Caddock 
High Performance 

Film Resistors 

Precision High Voltage Resistors and High Voltage Divider Networks 
Type MG Precision High Voltage Resistors 

Tolerances of 1.0% to 0.1%, TC of 80 PPM;oC 

Type TG Low TC Precision High Voltage Resistors 
TC of 25 PPM;oC from -55DC to +125DC 

Type THV Precision High Voltage Divider Networks 
Ratio TC to 10 PPM/DC. Ratio Tolerances to 0.25% 

Pages C3 and C4 

Page C5 

Page C6 

Power Film and Precision Film Resistors 

NEW! 

Type MS and MR Power Film Resistors 
Operating Temp to +275DC, Power Ratings to 15 Watts 
Non-Inductive Design 

Type MM and ML Precision Film Resistors 
High Temperature Resistors for Geophysical, Aerospace 
and Industrial Requirements 

Type MV Low Resistance Power Film Resistors 
Values from 1 ohm to 50 ohms. Power to 10 Watts. 
Operating Temp. to +275 DC and Non-Inductive Design. 

Type MP Chassis Mounted Power Film Resistors 
15 Watt and 30 Watt Rating with 
Center Screw Chassis Mounting 

Type MP Kool-Tab'· Power Film Resistors 
Non-Inductive 20 Watt Power Resistor 
in the TO-220 Power Device Configuration 

Pages C7 and C8 

Page C9 

Page C10 

Page C23 

Page C24 

Power Radial-Lead and Extended Resistance Range Radial-Lead Resistors 
Type MK 132 and MK 120 Precision Film Resistors 

3/4 and 1/2 Watt Ratings at +125DC, 10 ohms to·5 Megohms Pages C11 and C12 

Type MK 632 and MK 620 Extended Resistance Range Film Resistors 
Resistance Range from 2 Megohms to 100 Megohms Pages C11 and C12 

Low Temperature Coefficient Precision and Ultra-Precision Film Resistors 
Type TK Low TC Precision Radial-Lead Film Resistors 

Resistance Range of 1 kohm to 10 Megohms, TC of 10 PPM/DC. 
Operating Temp. from -55DC to +125DC, Tolerances to 0.05% 

Type TF Low TC Ultra-Precision Film Resistors 
Resistance Range from 1 kohm to 125 Megohms, 
TC to 5 PPM/DC. Tolerances to 0.01% 

Pages C13 and 
C14 

Page C15 

Precision and Ultra-Precision Standard Resistor Networks and Custom Resistor Networks 
Type T912 and T914 Precision and Ultra-Precision Networks 

2 Resistor and 4 Resistor Networks with Matched Characteristics. 
Ratio Tolerances to 0.01%, Ratio TC to 2 PPM/DC 

Type 1776 Precision Decade Resistor Voltage Dividers 
Input Voltage Dividers for Digital Multimeters and other 

Page C16 

Range-Switching Circuits, 36 Models Pages C17 and C18 

Type 1787 Precision Current Shunt Resistor Networks 
2, 3 and 4-step Current Shunt Resistor Networks for 
Current Sensing in Multi-Range Instrumentation Pages C19 and C20 

Type T1794 Custom Low TC Precision SIP Resistor Networks 
Ratio TC to 5 PPM/DC. Ratio Tolerances to 0.025%. 
Resistance Range from 500 ohms to 50 Megohms Page C21 

Type 1789 Custom Low Resistance Value Precision SIP Resistor Networks 
Ratio TC to 15 PPM/DC. Ratio Tolerances to 0.05% 
Resistance Range from 0.5 ohm to 10,000 ohms Page C22 

Page C2 

ELECTRONICS, INCORPORATED 

1717 CHICAGO AVENUE, RIVERSIDE, CALIF. 92507 • PHONE: (714) 788-1700 • TWX: 910-332-6108 
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Type MG Precision 
High-Voltage Resistors 

Now with Extended Resistance Range to 10,000 Megohms and Additional Models. 
Temperature Coefficient as tight as OOppm/"C. Combined with Excellent Long:rerm Stability, and Precision Tolerances. 

Caddock's Micronox@ resistance films are the source 
of the Type MG Precision High Voltage Resistors' 
outstanding combination of performance features: 

Single·resistor values as high as 10,000 Megohms. 
Maximum continuous operating voltages as high as 
48,000 volts ("·15" Ratings). 

• Overvoltage capabilities of 150% of standard 
working voltages for all models and values. 
Resistance Tolerances from ± 1.0% to ±0.1%. 

• Temperature Coefficient, for standard resistance 
range, of 80 ppm/oC in combination with resistance 
tolerances as tight as ±0.1%. 

• Typical extended life stability of 0.02% per 1000 hours 
for standard resistance range as demonstrated by 
reliability testing. 

This exceptional performance has been proven through 
many years of use in equipment that demands the highest 
reliability and stability, including TWT amplifiers, X-ray 
systems, geophysical instruments and medical electronics. 

II'I Models with low inductance construction are in shaded areas. 

Preconditioning For Power And Voltage Ratings 
All power ratings and maximum operating voltage 

ratings are for continuous duty. These ratings are based on 
pre·stress voltage levels applied during the manufacturing 
process to provide for stable resistor performance even 
under momentary overload conditions. 

Maximum operating voltages 60% higher than the values 
listed in the table may be specified by adding "·15" to the 
model number (Example: MG750-15), provided power ratings 
are not excceeded. Note that overload and overvoltage 
ratings do not apply to the "-15" resistors. 

Non·lnductive Performance 
Most models are manufactured with Caddock's patented 

Exclusive Non-Inductive design which uses a serpentine 
resistive pattern that provides for neighboring IinE-s to carry 
currents in opposite directions, thereby achieving maximum 
cancellation of flux fields over the entire length of the 
resistor. This efficient non-inductive construction is 
accomplished without derating of any performance 
advantages. 

Specifications 

Resistance Tolerance: 

Resistance Range Tolerance 
Standard ± 1%, ±0.5%, ±0.25%, ±0.1% 

St'd. with "·15" rating ±1% 
Extended Range ±1% 

Temperature Coefficient: 

Resistance TC Specifications 
Range 

Standard and ± 80 ppml"C from -15°C to + 105°C, 
St'd. with 

"·15" rating 
referenced to + 25°C. 

Extended ± 80 ppml"C from + 25°C to + 105°C. 
Range -200 ppm/oC to+50ppm/OC from 

-15°C to +25OC. 

Insulation ReSistance: 10,000 Megohms, minimum. 
Overioad/Overvoltage: 5 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds. 

Resistance Range Overload/Overvoltage, f:,. R 
Standard 0.5% max. 

St'd. with "-15" rating N/A 

Extended Range 0.8% max. 

Thermal Shock: MIl:STD·202, Method 107, 
Condo C, f:,. R, 0.25% max. 
Moisture Resistance: MIl:STD-202, Method 106, 
f:,.R,O.4% max. 

Loadlife: 1000 hours at rated power. 

Resistance Range Loadlife, f:,. R 

Standard 0.5% max. 
St'd. with "-15" rating 0.8% max. 

Extended Range 0.8% max. 

[:==:J Models with Caddock's patented Exclusive Non·lnductive Design are in non·shaded areas. 

Operating Temperature: 225°C max. 

Lead Material: Gold Plated. 

Encapsulation: Silicone Conformal. 

Page C3 CADDOCK 
ELECTRONICS. INCORPORATED 
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Type MG Precision 
High-Voltage Resistors 

I' 500 , m--j- A ----Lf 
I ..... I 

DIMENSIONS IN INCHES 

Derating Curve: 

'~~. 
o 25 50 75 100 125 150 175200 22525(1 27S 

AM8!ENT TEMPERATURE "C 

Design Assistance in Developing High Voltage Resistor Sets with 
Low TC Tracking. 

For immediate engineering assistance in developing low Ratio TC matched 
high voltage resistor sets, cail our application engineers in Riverside, California 
and we will be pleased to offer the best solution from our high voltage resistor 
product capabilities. 

For your personal copy of our General 
Catalog, please call our Sales Office in 
Riverside, California. 

CADDOCK 
ELECTRONICS, INCORPORATED 

Page C4 
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Type TG Low TC Precision 
High Voltage Resistors 

TC of 25 PPM/oC from -55°C to + 125°C, Resistance Range from 1 Megohm to 1000 Megohms. 

To meet the precise temperature stability requirements of 
high accuracy, high voltage systems, Caddock introduces the 
Type TG Low TC Precision High Voltage Resistors. These 
resistors utilize our proven Tetrinox® resistance system to 
achieve the unique combination of low temperature coefficient 
with high stability performance at high operating Voltages. 

The Type TG Low TC Precision High Voltage Resistors 
are designed to meet the demanding stability requirements of 
TWT power supplies, electron microscopes, X-ray systems, 
high resolution CRT displays, and geophysical instruments. 

TG931 

TG940 

TG950 

TG980 

TG985 

TG1010 

TG1015 

The features of the Type TG Low TC Precision High 
Voltage Resistors are: 

• Temperature Coefficient: 25PPM/oC from -55°C to +125°C. 

• Loadlife Stability of 0.25% per 1000 hours. 

• Resistance Tolerance from ±1.0% to ±0.1 %. 

• Resistance Range from 1 Megohm to 1000 Megohms. 

• Maximum Continuous Operating Temperature of +225°C. 

• The low temperature coefficient minimizes the self-drift due 
to power dissipation warm-up. 

The Type TG resistors are produced with 
"""''''''"==*'''ICaddock's patented Non-Inductive Design. 

Modol Wllt- Max. Oper. Dielect. lC Resistance Dimensions Specifications 
No. Igo Continuous Temp. Str'glh ppm! 

Mil. A B Oper. Volt (Mil.) 'C Min. 

1.0 4,000 225'C 750 25 1 Meg 50 Meg 
1.000 .315 .040 

TG931 "::.060 :!:::.030 ±.oaz 
TG940 6,000 225'C 750 25 1.5 Meg 100 Meg 

1.500 .315 . 040 
1.5 ~.O60 ~.030 :±.002 

TG950 2,0 10,000 225'C 1000 25 2 Meg 200 Meg 
2,125 315 .040 
"',060 "',030 ±.OO2 

TG980 3.0 15,000 225'C 1000 25 3 Meg 300 Meg 
3.125 .315 ,040 
"',060 ".030 "'.002 

TG985 20,000 225'C 1000 25 4 Meg 400 Meg 
4,000 ,315 .040 

4.0 ::::-.120 ±.O30 "'.002 

25,000 225'C 1000 5 Meg 500 Meg 
5000 .315 .040 

TG1010 5.0 25 ".120 =.030 "',002 

6,0 30,000 225'C 1000 25 6 Meg 1000 Meg 6,000 350 .040 
TG1015 =:.120 ~.O40 ::t.Da2 

Extended Maximum Continuous Operating Voltage Rating 
Maximum continuous operating voltages up to 60"10 higher than the values listed in 

the table can be achieved through special factory conditioning, provided the power 
ratings are not exceeded, To specify maximum continuous operating voltages above the 
values listed in the table, add a "-15" to the model number, (Example, TG950-15) Note that 
the standard overload and overvoltage ratings do not apply to the "-15" resistors. 

Combine Type TG and Type TK Resistors for 
Low Ratio TC Tracking Performance. 

The Type TG Low TC Precision High Voltage Resistors can be 
used in combination with the low TC of the Type TK Low TC 
Precision Radial-Lead Resistors to achieve 30 PPM/oC Ratio TC 
without special matching. 

With special matching, a Ratio TC of 10 PPM/oC 
can be achieved, 

The low temperature coefficient for both the 
Type TG and Type TK resistors will also minimize 
ratio drift due to power dissipation warm-up. 

Page C5 CADDOCK 
ELECTRONICS. INCORPORATED 

Resistance Tolerance: ± 1"10 (tolerances to 0,1% 
on special order) . 

Temperature Coefficient: 25 PPMio C referenced 
to 25°C, aR taken at -55°C and +125°C, 

Insulation Resistance: 10,000 Megohms, min, 

Overload/Overvoltage: 5 times rated power with 
applied voltage not to exceed 1.5 times maximum 
continuous operating voltage for 5 seconds, aR, 
0,20% max. 

Thennal Shock: MIL-STO-202, Method 107, 
Condo B, aR, 0.20% max, 

.Moisture Resistance: MIL-STO-202, Method 
106, aR. 0,20"10 max. 

Loadllfe: 1000 hours at rated power, aR, 0,25"10, 

Lead Material: Gold Plated, 

Encapsulation: Silicone Conformal, 

r' >00 , "'--j-- • --Ll" 
I -- I 

Derating 
Curve 

! 
ALL DIMENSIONS IN INCHES 
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Type THV Precision 
High Voltage Divider Networks 

Ratio TC to 10 PPM/oC, Ratio Tolerance to ±O.2S%, Operating Voltage of 10 KVDC 

The Type THV Precision High Voltage Divider Networks 
introduce Caddock's advanced high voltage resistor tech
nology which doubles the allowable working voltage over the 
length of the high voltage section. This technology combines 
Caddock's Tetrinox4!l resistance films with laser-generated 
V-Notch Geometry (patents pending) which optimizes the 
voltage gradient over the length of the resistance pattern. 

The Type THV networks provide tighter ratio temperature 
coefficients and tighter ratio tolerances than have previously 
been available in standard high voltage divider products, and 
include these special features: 

• Ratio Temperature Coefficients of 10 PPM/oC or 25 PPM/oC. 

• Ratio Tolerances of ±0.25%, ±0.5%, ±1.0% or ±2.0% at 
10 KVDC. 

• High Continuous Operating Voltage of 10 KVDC at +125°C. 

• Standard Voltage Division Ratios of 1,000:1 or 100:1, with 
custom ratios available. 

• Standard Input Resistance of 100 Megohms with custom 
resistances available. 

These specifications can provide important improvements 
In performance in many types of advanced electronic systems, 
including TWT power supplies, radar systems, X-ray systems, 
analytical equipment and high resolution CRT displays. 

For complete information on price and delivery of both 
evaluation and production quantities, call our main offices in 
Riverside, California. 

Standard THV 10 Precision High Voltage Divider Networks 

Ordering Informalion 

THV10 - A 100M - 1.0 - 10 
Model No.--__ =r----J T 
Ratio Code Letter: -

A - 1000: 1 Voltage Division 
R, - 99.9 Meg 
R, c 100K 

B - 100: 1 Voltage Division 
R, c 99 Meg 

I L Ratio Temperature CoeHlclent: 
1-55"C 10 '125'C) 

-25 25 PPM/"C -10 - 10 PPM/"C 

Standard Ratio Tolerance at 10 KYDC: 
-2.0 - 20% -05 0.5% 
-1.0 = 1.0% -025 - 025% 

Total Resistance Value 01 the Divider: 
R, - 1 Meg Standard Total Resistance of Model THV 10 IS 100 Meg 

-1 L 120 
II ~ 030 

l 025D'A 
"*.002 

DIMENSIONS IN INCHES 

Custom TYpe THV Precision High Voltage Divider Networks 

Custom Type THV Precision High Voltage Divider Networks can be produced 
with a broad range of resistance values, voltage ratios and voltage ratings. 

Custom ratio tolerances and ratio 
temperatures coefficients can also 
be produced. 

Contact Caddock Applications 
Engineering about your custom 
high voltage divider requirement. 

CADDOCK 
ELECTRONICS. INCORPORATED 

Specifications 
Ratio Tolerance: See ordering information. 
Absolute Tolerance: 1.0% for al/ resistors. 
Ratio Temperature Coefficient: See ordering 
information. 
Absolute Temperature Coefficient: 30 PPM/oC. 
Referenced to 25°C, ~R taken at -55°C and 
+125°C. 
Voltage Rating: 10 KVDC applied to R, and R, 
in series. 
Loadllfe: Ratio change with 10 KVDC applied 
for 1000 Hrs. at +125°C, 0.4% max. 
Overvoltage: 1.5 times max. continuous operat
ing voltage for 5 seconds, ratio change 0.5% max. 
Thermal Shock: MIL-STD-202, Method 107, 
Condo C, ratio change 0.25% max. 

Moisture Resistance: MIL-STD-202, Method 
106, ratio change 0.5% max. 
Lead Matertal: Gold Plated. 
Encapeulatlon: Silicone Conformal with Diel
ectric Withstanding Voltage of 750 volts. 
InlUlatlon Reslatence: 10,000 Megohms, min. 

Derating 
Curve '~III 

n '>0 1~ 'OO'I~'!oO"~lOO2~ 

" ... "P.T '~"'''f ""'u"~ 'C 
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RESISTORS 4700 

TypeMR&MS 
Power Film Resistors 

Power Film Resistor Family with Wide Resistance Range and +275° C Maximum Temperature 

With power ratings to 15 watts and voltage ratings as 
high as 6000 volts in an axial-lead resistor with values to 30 
Megohms, the Type MS Power Film Resistors deliver the 
performance capabilities that can simplify circuit design 
and reduce equipment cost and complexity. 

Type MS Power Film Resistors provide all these 
features in a single resistor: 

• Full power and voltage ratings, without derating -
- for non-inductive performance. 
- for high resistance values that extend the critical 

resistance value up to 10 times. 

• Higher voltage ratings without the limitations of minimum 
wire size and spacing. 

• Excellent long-term stability. 
Tests demonstrate typical stability of 0.05% per 1000 
hours over extended life. 

Micronox® Resistance Films 
Type MS performance begins with Micronox® resis

tance films, the basic element in every Caddock resistor. 
Produced exclusively by Caddock Electronics, these proven 
complex oxide films have been used reliably for 20 years in 
Caddock's precision power resistor products. 

Micronox® resistance films are fired directly onto a 
ceramic core, in air, at 1400° F. These resistance films have 
demonstrated outstanding stability when exposed to a high 
ambient temperature, thermal shock and high power 
densities. 

This unique approach to precision power resistors 
opens new design possibilities by providing wider resis
tance range, precise temperature characteristics, and higher 
temperature and power handling capability. 

There's no derating of performance with 
Caddock's Exclusive Non-Inductive Design. 

Most models are manufactured with Caddock's 
patented Exclusive Non-Inductive Design which uses a 
serpentine resistive pattern that provides for neighboring 
lines to carry currents in opposite directions, thereby 
achieving maximum cancellation of flux fields over the 
entire length of the resistor. This efficient non-inductive 
construction is accomplished without derating of any 
performance advantages. 

The result is a truly non-inductive resistor that is about 
as inductive as a straight piece of wi re the length of the 
resistor body. This efficient design means faster setting 
times and minimum distortion in all types of high frequency 
circuits. 

Carefully Controlled Manufacturing and Test Procedures Assure Compliance with 
Strict Quality Control Requirements 

Manufacturing Control 

In addition to these procedures, all Type MS Resistors 
are produced under strict manufacturing controls with 
processes which include power conditioning, overvoltage 
conditioning and maximum temperature conditioning. 

Quality Control 

From the certification and testing of all materials to the 
supervision of manufacturing processes, all Caddock Type 
MS and MR Power Film Resistors are produced under 
procedures that have been approved for conformance to 
the requirements of NASA NHB5300.4(1 C) and MIL-I-45208 
in many recent surveys. 

Reliability Verification 

Type MS Resistors are included in the Caddock 
Reliability Testing Program. Conformance to specification 
parameters including Extended Life, Shock, Vibration and 
Humidity are verified on a periodic basis. Data from MS 
res.istors can be compared by similarity to other Caddock 
resistor types, since Type ML, MM, MS, MP, MG and MK 
represent an identical combination of materials -aluminum 
oxide substrate, Micronox® resistance film and silicone 
insulating coating. 
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4700 

TypeMR&MS 
Power Film Resistors 

r:::=:_:.:': ::.::J Models with low inductance construction are in shaded areas. 

c::::J Models with Caddock's patented Exclusive Non-Inductive Design are in non-shaded areas. 

Resistance Tolerance: ± 1 % (tolerances to 0.1 % 
on special order). 
Temperature Coefficient: See Table for TC 
value. TC referenced to 25° C, aR taken at -15° C 
and +105°C. 
Insulation Resistance: 10,000 Megohms, min. 
Overtoad/Overvoltage: 5 times rated power with 
applied voltage notto exceed 1.5 times maximum 
continuous operating voltage for 5 seconds. aR, 
0.5% max. or 0.5 ohms max., whichever is 
greater. 

Thennal Shock: MIL-STO-202, Method 107, 
Condo C, aR, 0.5% max. or 0.5 ohms max. 
whichever is greater. 

Moisture Resistance: MIL-STO-202, Method 
106, aR, 0.5% max. or 0.5 ohms max. whichever 
is,greater. 

Loadllfe: 1000 hours at rated power, aR, 0.5% 
max. or 0.5 ohms max., whichever is greater. 

1'500' 125---j- A --j~8 
I ...... I 

DIMENSIONS IN INCHES 

Derating Curve: 

mmmu 
2~ 'IIO 15 100 125 l!oD 17S 200 2a 2!1O 21S 

AMIIEN1TEMI'EUTURE, ·C 

A - all MS models 
except MS 126. 
MS 151, MS 176 

8 - MS 126, MS 151, 
MS 176, MR 129, 
MR 154, MR 178 
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RESISTORS 4700 

TypeML&MM 
Precision Film Resistors 

High-Temperature Resistors for Geophysical, Aerospace and Industrial Requirements. 

Type MM and ML resistors have a proven performance history in industrial, 
computer, military and space applications. With power ratings up to 3 watts and 
resistance values to 15 Megohms, these outstanding resistors are ideal for 
applications requiring tolerances as close as 0.1% and extended life stability of 
0.1% per 1000 hours. 

The Type MM Precision Film Resistors provide a maximum operating 
temperature range of +275°C and both the Type MM and Type ML have 
temperature coefficients of only 50 PPM/oC over the range from -15°C 
to +105°C. 

Construction includes Micronox® 
resistance films fired onto a high strength 
solid ceramic core. End cap construction 
and a molded case completes the resistor 
assembly and provides increased resist
ance to abrasion and solvents. 

Most models are manufactured with 
Caddock's patented Exclusive Non
Inductive Design that provides for neigh
boring lines to carry currents in opposite 
directions. This efficient non-inductive 
construction is accomplished without 
derating of any performance advantages. 

t.',l Models with low inductance construction are in shaded areas. 

c:::J Models with Caddock's patented Exclusive Non-Inductive Design are in non-shaded areas. 

PageC9 CADDOCK 
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Specifications 

Resistance Tolerance: ± 1 % (tolerances to 0.1 % 
on special order). 
Temperature Coefficient: SO PPM/o C referenced 
to 2SoC, L\R taken at -1SoC and +10SoC. 
Insulation Resistance: 10,000 Megohms, min. 
Overload/Overvoltage: S times rated power with 
applied voltage not to exceed 1.Stimes maximum 
continuous operating voltage for S seconds. L\R, 
O.S% max. or O.S ohms max., whichever is 
greater. 
Thermal Shock: MIL-STD-202, Method 107, 
Condo F, L\R, 0.2% max. or O.S ohms max. 
whichever is greater. 
Moisture Resistance: MIL-STD-202, Method 
106, t>R, O.S% max. or O.S ohms max., which
ever is greater. 
Loadllfe: 1000 hours at rated power, t>R, O.S% 
max. or O.S ohms max., whichever is greater. 
Lead Material: Gold Plated. 

r '500 ±.125 +-A--Lc 
I ... I 

DIMENSIONS IN INCHES 

Derating Curve: 

nllili. 
o 255075100125150175200225250275 

AM81ENT TEMPERATURE, °C 

A-foAL 

9-MM 
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4700 

Type MV Low Resistance 
Power Film Resistors 

Values from 10hm to 50 ohms with Exclusive Non-Inductive Design 

Type MV Low Resistance Power Film Resistors combine Caddock's Exclusive 
Non-Inductive Design with the many high performance capabilities of Micronox® 
resistance films to achieve these special advantages: 

• Low Resistance - from 1 ohm to 50 ohms . 

• Maximum Operating Temperature up to +275°C. 

• Four Sizes and Power Ratings . 

• Full Power Ratings without derating for Non-Inductive Performance. 

The interdigitated terminations in the Type MV resistors provide a multiple-path 
distribution of the current into parallel resistance sections, which provides low 
resistance values and non-inductive performance. This Exclusive Non-Inductive 
Performance has provided significant improvements in performance to many 
types of electronic equipment, including wide-band power amplifiers, high
speed data transmission systems, current switching circuits and current sensing 
circuits. 

For complete quantity price and delivery information on the Type MV resistors, 
call or write to our main offices in Riverside, California. 

Model Watt- Oper. Dieled. Resistlnee Dimensions Enclp, 
No. age Temp. Str'gth sul.tion Le.dwire 

(Max.) Min. Mil. A B C 

MV22B 2.0 275'C 1000 1 ~! 50\! 4BO . 230 .040 Silicone Gold Platad +.060 ~.030 +.002 Conformal 

MV234 3.0 275'C 1000 1" 50\! 570 300 040 Silicone Gold Plated 
+060 "'.030 :'=.002 Conformal 

MV261 60 275'C 1000 I:! 501! 910 .350 .040 Silicone Gold Pllt.d , .060 ",030 :'=.002 Conformal 

MV311 10.0 275'C 1000 1:' 50\/ 2.00 .350 .040 Silicone Gold Plltod +.OBO +.040 ~,OO2 Conformal 

I' 500, "'--j---- A --j~. 
I -- I 

DIMENSIONS IN INCHES 

CADDOCK 
ELECTRONICS, INCORPORATED 

Specifications: 

Resistance Tolerance: ±1% . 

Temperature Coefficient: 100 PPM/oC above 
5 Ohms, 200 PPM/oC at 5 Ohms or below, 
from -15°C to +105°C, referenced to +25°C. 

Insulation Resistance: 1 0,000 Megohms, 
minimum. 

Overload: 5 times rated power for 5 
seconds, ~R 1 % max. 

Thermal Shock: MIL-STD-202, method 
107, condo C, ~R 1% max. 

Moisture Resistance: MIL-STD-202, 
method 106, ~R 1% max. 

loadlife: 1000 hours at rated power, ~R 
1% max. 

DERATING CURVE 

~lf11tfHI 
1~ ~ IS 100 12S l!>O lIS 200 ns l~C lIS 

.~'IHHT(III'(UTUltt t 
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Type MK 
Precision Power 

Radial-Lead Film Resistors 
Radial-Lead Resistors with Resistance Range from 10 ohms to 100 Megohms. 

Here are the low cost precision resistors that provide high 
density packaging in large volume printed circuit applications. 
Available in two miniature rectangular package configurations 
with standard lead spacings, Type MK Precision Film Resistors 
now cover the entire resistance range from 10 ohms to 100 
Megohms. 

Constructed with Caddock Micronox® resistance films 
fired onto a solid ceramic substrate, Type MK Precision Firm 
Resistors combine all of these outstanding advantages: 

• ±1% resistance tolerance is standard - tolerances to ±O.1 % 
are available on special order. 

• Operating temperatures - from -55° C to +175°C. 

• Full power rating at +125° C. 

• Temperature Coefficient is only 50 PPM/oC up to 10 Meg
ohms and 80 PPMfOC up to 100 Megohms - referenced to 
25°C with the.lR taken at -15°C and +105°C. 

• Extended life stability is typically better than 0.1% per 1000 
hours. 

• Caddock's Non-Inductive Performance - provides faster 
settling times and minimum distortion in all types of high 
frequency circuits. 

This combination of performance advantages in a small, 
standardized case can simplify many engineering and produc
tion problems: 

One size of Type MK resistor can replace many sizes of 
axial lead resistors. 

This table of "RN" style axial lead resistors shows the many 
sizes and power ratings that can be replaced with either of the 
two models of Type MK Precision Film Resistors within the 
maximum allowable voltage ratings. 

Comparison of Type MK and "RN" Ratings and Dimensions 

Resistor Power Maximum Mounting 

Type Rating Resistance 
Hole 

Spacing 

MK 120 .50WT. 40 Megohms .,50. II Even Ihe smaUesl or MK 620 
Type MK resistor 

MK 132 .75WT. 100 Megohms 
can rep lace all 

or MK 632 .200.. • "'1 of these AN 
type resistors. 

RN50 05WT 1 Megohm ,400 ~ 
RN 55 .10WT 5 Megohms .500 ~ 
RN60 125 WT 10 Megohms .625 ~ 
RN65 25 WT 20 Megohms ,875 r1 RN 65 h 
RN70 .50 WT 40 Megohms 1.000 r1 RN 70 h 

All outline drawings full size - dimensions in inches. 

The largest Type MK - rated at .75 watt - requires less 
board space than even the 1/20th watt RN50. 

The smallest Type MK - rated at .5 watt - provides power 
dissipation equal to the RN70 resistor. The RN70 resistor re
quires a mounting hole spacing of 1" and a side-to-side spacing 
of .250 inches, resulting in a total mounting area of .25 square 
inches - 10 times the area required for a .75 watt Type 
MK reslstorl 

One standard resistor configuration can simplify board layouts. 

With the exceptionally wide range of resistances that are 
available in each model of Type MK Precision Film Resistors, 
circuits can now be designed for 
maximum packaging densities 
without the need for 
leaving extra space 
where resistor value 
changes can require larger 
resistors or non-uniform 
lead spacings. 

Standardization of resistor size can 
speed assembly procedures and reduce procurement costs. 

The standardization of resistor size can pay additional 
dividends by simplifying assembly procedures. The radial 
leads do not require additional bending prior to insertion, and 
the standard lead spacing can reduce the time required for 
assembly. 

The combination of higher power rating and smaller size 
can also lower procurement costs. By reducing the wide variety 
of sizes and types of axial lead resistors to a single, standard
ized resistor type, unit prices can be lowered and inventory 
problems simplified. For specific price and delivery informa
tion, call or write to the main offices of Caddock Electronics in 
Riverside, California. 
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4700 

TypeMK 
Precision Power 

Radial-Lead Film Resistors 
Type MK Precision Film Resistors - Standard Resistance Range 

Model Watt- Max. 
No. age Voltage 

MK 120 . 5 200 

MK 132 .75 400 

Resistance Tolerance: > 1 % (tolerance to 
±.1 % on special order). 
Operating Temperature: - 55°C to 175°C. 
Overload: 5 times rated power for 5 sec
onds, R shift .15% max., or.2 ohms max., 
whichever is greater. 

Oper. Oielect. TC Resistance 
Ttem p. Str'gth ppm I 

Min. Max. 
Dimensions 

Max.) OCt 

175'C 300 50 30 Q 2 Meg . Ref. Case "A" Dwg. 

175C 400 50 30 i1 S Meg. Ref. Case "8" Dwg. 

Overvollage: 1.5 times max. voltage for 5 
seconds, R shift .15% max., or .2 ohms 
max., whichever is greater. 

Thermal Shock: Mil-Std-202, Method 107, 
Condo B, shift .2% max., or .2 ohms, max., 
whichever is greater. 
Moisture Resistance: Mil-Std-202, Method 
106, R shift .5% max., or .2 ohms, which
ever is greater. 

Encap-
5ulation Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loadlife: 1000 hours at rated power, R 
shift .4% max., or .2 ohms, whichever is 
greater. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

Type MK Precision Film Resistors - Extended Resistance Range 

Model Watt· Max. 
No. age Voltage 

MK 620 .5 200 

MK 632 .75 400 

Resistance Tolerance:' 1 % (consult fac
tory for tighter tolerances). 
Operating Temperature: - 55°C to 175°C. 
Overvollage: 1.5 times max. voltage for 5 
seconds, R shift .5% max. 

Oper. Oielect. TC Resistance 
Temp. Str'gth ppml Dimensions 
IMax.) OCt Min. Max. 

175C 300 80 2 Meg 40 Meg Ref. Case "A" Owg. 

175'C 400 80 5,1 Meg. 100 Meg. Ref. Case "8" Dwg 

Thermal Shock: Mil-Std-202, Method 107, 
Condo B, R shift .5% max. 
Moisture Resistance: Mil-Std-202, Method 
106, R shift .5% max. 

Encap-
5ulation Leadwire 

Transfer Tinned 
Molded Type Copper 

Transfer Tinned 
Molded Type Copper 

Loadlife: 1000 hours at rated power, R 
shift .5% max. 
Insulation Resistance: 10,000 Megohms, 
minimum. 

tTemperature Coefficient: Referenced to 25°C, JlR taken at ~ 15°C and + 105°C 

Case "A" 
Model MK 120 and MK 620 

.245 ± .010 -I r-

I 
r:~ 

.150:': .015 1 I.--
(CENTERED) -I 

r.095 ±-.005 

=r245 ±.01O 

.025 DIA. 
±.002, 
22 GA. 

__ LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

100 
~ 
° 80 
ci 
C3 60 

DERATING CURVE -' 
Cl 40 
w 
~ 20 

0: 0 

ALL DIMENSIONS IN INCHES 

1\ 
\ 

1\ , 
25 50 75 100 125 150 175 200 225 

AMBIENT TEMPERATURE, °C 

CADDOCK 
ELECTRONICS, fNCORPORATED 

Case "S" 
Model MK 132 and MK 632 

.290=.0101 I~ 

1 j":il 
.025 DIA 

002. 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

-1 f.- .200 ±.015 (CENTERED) 
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RESISTORS 4700 

TypeTK 
Low TC Precision 

Radial-Lead Film Resistors 
Small Package with Low TC of 10 PPM/oC and Resistance Range from 1 kohm to 10 Megohms. 

Caddock introduces a new design element for precision 
electronic circuitry - an advanced technology break- . 
through that solves many critical circuit stability problems 
- the Type TK Low TC Precision Radial-Lead Film 
Resistors with the Tetrlnox@ resistance system. 

Type TK Low TC Precision Radial-Lead Film Resistors 
provide a combination of performance advantages never 
before available in a resistive component: 

• Temperature Stability - better than 10 PPM/oC over 
the entire temperature range from -55°C to +125°C! 

• Long-Term Absolute Stability - better than ±0.05% 
per 2000 hours of operation. 

• Extended Resistance Range -
from 1000 ohms to 10 Megohms. 

• Precision Tolerances - ±1 % is 
standard, and tolerances as close 
as ±0.05% are available. 

• Wide Operating Temperature 
Range - from -55°C to +175QC. 

• Small Size - with three miniature 
rectangular cases for maximum 
packaging density and minimum 
mounting area. 

• High Power Density - with power 
ratings of .2 watt and .3 watt in 
molded cases, the largest of 
which is a standard CK 06 pack
age. 

(Photos show 
resistors full size) 

• Caddock's Non-Inductive Performance - provides faster 
settling times and minimum distortion in all types of high 
frequency circuits. 

• High Density Packaging - the radial-lead mounting and 
small rectangular case of the Type TK resistors permits 
high packaging densities in low profile circuitry. And 
because the three models of the Type TK resistors are 
available in an exceptionally wide range of resistance 
values, lead spacing and 
mounting space can 
be standardized 
in a larger number 
of designs. 

Building on over 20 years of experience with our unique 
complex-oxide technology, Caddock has perfected the 
Tetrinox@ resistance system - the first high resistance 
system to provide a TC that is well within 10 PPM/oC and 
that is also essentially linear over the entire temperature 
range from -55°C to +125°C. 

The exceptional performance of Type TK resistors can 
achieve improvements in many circuit applications: 

Low TC "Matched-Pair" Voltage Dividers Can be 
Assembled Without Pre-Selection of Resistors. 

An important application for Type TK resistors is in 
"matched-pair" voltage dividers where the low 10 PPM/oC 
temperature coefficient provides ratio tracking of less than 
20 PPM/oC without resistor pre-selection or special testing. 

With factory selection, Type TK resistor pairs can be 
matched to within 1 PPM/oC. 

Extended Resistance Range Reduces Power Requirements 

Because the Type TK resistors provide resistance 
values as high as 10 Megohms - values that are up to 
100 times higher than other types of ultra-low TC resis
tors - engineers can now design precision circuits· with 
lower current drain and lower power requirements. 
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4700 

TypeTK 
Low TC Precision 

Radial-Lead Film Resistors 
Type TK Low TC Precision Radial-Lead Film Resistors - Standard Resistance Range 

Modol 
Temp.rature Resistance W.ttago ,Mil. 

Di.l.cl. Co.mci.nt Workina Dimensions NI. ppm!,C t Min. Mil. @ +125'C Volug. Str'lIh 

TK121 5, 10 or 20 lK 500K .2 200 300 Ref. Case "A" owg. 

TK133 5, 10 or 20 lK 1.5 Meg. .3 300 400 Ref. Case "6" Owg. 

TK139 5, 10 or 20 lK 1.5 Meg. .3 300 400 Ref. Case "C" Owg. 

t Specify TC when ordering. 10 PPM/oC IS standard. 

Realstance Tolerance: ±1% Standard. 
(Tolerances to ±0.05% on special order.) 

Operating Temperature: -55°C to + 175°C. 

TC Temperature Range: -55°C to + 125°C. 

Overload:" 6.25 times rated power for 5 
seconds at voltages not to exceed 1.5 times 
maximum rated working voltage, R shift less 
than 0.05%. 

Thermal Shock: Mil-Std-202, Method 107, 
Condition B, R shift less than 0.05%. 

Low Temperature Operation:" R shift less 
than 0.02%. 
Dielectric Withstanding Voltage:" R shift 
less than 0.02%. 

Moisture Resistance:" Mil-Std-202, Method 
106, R shift less than 0.02%. 

Enc.p· 
sulation 

Transfer 
Molded Type 

Transfer 
Molded Type 

Transfer 
Molded Type 

Lllldwir. 

Tinned 
Copper 

Tinned 
Copper 
Tinned 
Copper 

Temperature 
Coefficient 

Identlllcatloo: 
5 ppm/'C Silver Dot 

10 ppml'C No Dot 
20 ppm/'C Green Dot 

Load Life:" 2000 hours at +125°C, R shift 
less than 0.05%. 
Shell Life (Typical): 25 ppm/year. 

Insulation Resistance: 10,000 Megohms. 
Vibration:" R shift less than 0.01%. 
Shock:" R shift less than 0.02%. 

"Test methods per specifications and 
procedures of MiI-R-55182/9. 

Type TK Low TC Precision Radial-Lead Film Resistors - Extended Resistance Range 

Model 
Temperature Resistance Wattage 

Mil. Di,l.ct. Coemci •• t Working Dimensions No. ppm!,C t Min. MaJ. @ +125'C Volta,e Str'lIh 

TK621 5, 10 or 20 501K 2 Meg Limited 200 300 Ref. Case "A" owg. 
by 

TK633 5, 10 or 20 1.51 Meg. 10 Meg. Maximum 300 400 Ref. Case "6" owg. 
Working 

TK639 5, 10 or 20 1.51 M.g. 10 Meg, Voltag. 300 400 R.f. Case "C" owg. 

t Specify re when ord."ng. 10 PPM/'C IS standard. 

Reliltance Toferance: ±1 % Standard. Thermal Shock: Mil-Std-202, Method 107, 
(Tolerances to ±0.05% on special order.) Condition B, R shift less than 0.1 %. 
Operating Temperature: -55°C to +175°C. Low Temperature Operation:· R shift less 

TC Temperature Range: -55°C to +105'C. 

Ovel'load:" 1.5 times maximum rated work
ing voltage for 5 seconds, R shift less than 
0.2%. 

Cas. "A" 
Model TK 121 and Model TK 621 

~ .245 -.j 
:t.01O 

1 
lC;~ 

.025 DIA. 
±.002, 
22 GA. 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

~ I+- .150 ±.015 (CENTERED) 

than 0.05%. 
Dielectric Withstanding Voltage:" R shift 
less than 0.05%. 

Moisture Resistance:" Mil-Sld-202, Method 
106, R shift less than 0.05%. 

Cas. "B" 
Model TK 133 and Model TK 633 

f+- .290 -.j f+- .095 :t ,005 
:t010 --"T 

.-l290 :t.Ol0 

1 
l:~ 

,025 DIA. 
00.002, 
22 GA, 

LEADWIRE 
OFFSET .012 

FROM 
CENTERLINE 

ALL DIMENSIONS 
IN INCHES 

f+- .200 ± .015 (CENTERED) 

En.ap· 
sulation 

T ranster 
Molded Type 

Transfer 
Molded Type 

Transfer 
Molded Type 

leadwire 

Tinned 
Copper 

Tinned 
Copper 

Tinned 
Copper 

Temperatul1l 
Coefficient 

Idenlification: 
5 ppmloe Silver Dot 

10 ppm rc No pot 
20 ppm 1°C Green Dot 

Load Life:" 2000 hours at + 125°C, R shift 
less than 0.2%. 
Shelf Life (Typical): 200 ppm/year. 
Insulation Resistance: 10,000 Megohms. 
Vibration:" R shift less than 0.05%. 

Shock:· R shift less than 0.05%. 

"Test methods per specifications and 
procedures of MiI-R-55182/9. 

Cas."C" 
Model TK 139 and Model TK 639 

f+- 305 -.j f+- .105 :t .005 
:t.010 --"T 

.-l305 to.010 

1 
1:;~: 

.025 DIA. 
±.002, 
22 GA. 

LEADWIRE 
OFFSET .005 

FROM 
CENTERLINE 

~ .150 ± .015 (CENTERED) 

Ordering 
Information 

TK633 -10 Meg - 0.1% - 10 PPM/oC 

MOdIbeT ToIce T 
Resistor Value Temperature 

Derating Curve: '00_ :80 
~:: 
~20 
• 0 

APPLIES TO ALL MODELS 
OF TYPE TK RESISTORS 

Coefficient 
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1717 CHICAGO AVENUE, RIVERSIDE. CALIF. 92507 • PHONE: (714) 788-1700. TWX 910-332-6108 
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RESISTORS 

Type TF Low TC 
Ultra-Precision Film Resistors 

Absolute TC to 5 PPM/oC - Values from 1 kohm to 125 Megohms - Absolute Tolerance to ±O.01%. 

Type TF precision resistors employ the Caddock Tetrinox® resistance 
films - the resistance system that sets a new standard for high value. 
ultra-stable precision resistors that provide an exceptional combination of 
performance characteristics: 

• Ultra-Precision - Seven standard resistance tolerances from ± 1% 
to ±0.01% 

• A Wide Range of Resistance Values - from 1 kohm to 125 Megohms. 

• Low Temperature Coefficients - 5 PPM/o C. 10 PPM/o C and 15 PPM/o C. 

• Long-Term Stability - to 0.01% per 1000 hours. 

This completely new approach to quantity production of ultra
precision resistors is the result of combining our unique complex-oxide 
technology with an advanced high thru-put laser manufacturing capability. 

Type TF - Standard Resistance Range - 1 kohm to 10 Megohms. 

1Io~.1 " •• ~ .. 1II!tIII 
Mllilnlll Ruiltlle. DiII.ni.l. 

C'lti,1I1tS 
AlIIIL ..... • dlll LII~' @+7G·C. Op ... Vo!tll. MI •. Mu. A B 

TF 020 N TF 020 R 33 300 1 K 2 Meg 75 •. 020 .375 •. 020 

TF 050 N TF 050 R 75 1400 10 K 10 Meg 1.5.020 .50 .020 . om ~ w 

Load Stability: ~ bO Shelf Life: Typically 0.005% per year. 
~ :: , " 

001% 002"" 003% 

MAXIMUM 0"" .:. R PEF'l 1000 HOURS 

Type TF - Extended Resistance Range - 2 Megohms to 125 Megohms. 

Mod.I ....... ' 1l11IIa1 MlliIIIYII • esistanc. DiII'l.i,R • 
C.llti .... 1IS 

Alill L ..... .dIlILoI~' @+7G·C. Op.,. Vo!tll. Mlo. Mu. A B 

TF 626 N TF 626 R .33 300 2.01 Meg 35 Meg .75.020 .375 •. 020 

TF656 N TF 656 R .75 1400 1001 Meg 125 Meg 1.5.020 50 .020 

Load Stability:' 1000 hours at rated voltage at I Shelf Life: Typically 0.010% per y~ar. 
+700 e. maximum L'lR 0.03%. 

ALL DIMENSIONS IN INCHES 

Custom Type TF Resistors 

Additional cost savings can be 
realized when your high volume 
ultra-precision Type TF 
resistor is optimized for: 

• Voltage rating. 

• Power rating. 
• Mechanical configuration. 

• Ratio matched sets. 
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Ii' '!! .. · .. If.·· ,. ....... ". \ 

~ A -1 ",,020 -1 ~ 
.W -ti~ : +. ! 

.5 ::!:.125 

.....L 
f....--.+- Radial lead spaciFlQ: 

.60 't.02 lor Models TF 020 A and TF 626 R 
1.35 ±. ,02 for Models TF 050 Rand TF 656 R 

ELECTRONICS. INCORPORATED 

Specifications 
Apply to all Type TF resistor models 

Absolute Temperature Coefficient: 
5 PPM/DC. 10· PPM/DC or 15 PPM/DC. 
Referenced to 25° C. ~ R taken at -15°C 
and +105°C . 

Resistance Tolerance: ±O.Ol%. ±.0.025%. 
±0.05%. ±0.10%. ±0.25%. ±0.50%. ±1.0%. 

Storage Temperature: -55° C to + 1 05° C. 

Leadwlre: Tinned Copper. 

Derating Curve: 

'*0 ci III g eo 

° .. i 20 

° , " " '" AMBIENT TEMPERATURE, "C 

Ordering Information 

TFOSOR - 10 Meg - 0.01% - 10 PPMlo C 

MoImb:fTOIIce T 
. Temperature 

ReSistor Value Coefficient 

And for special requirements, custom 
Type TF resistors are available with: 

• TCs of 5 ppm/DC. 10 ppm/o C 
15 ppm/DC or 25 ppm/DC. 

• Shelf stability of 0.0025% per year. 

Type TF resistors can also be produced 
with custom-spaced radial leads 

that will plug directly into 
your existing circuit layouts. 

1717 CHICAGO AVENUE. RI-VERSIDE. CALIF. 92507 • PHONE (7141788"1700 • TWX. 910"332"6108 

4700 

A·1892 For manufacturers' sales offices, see yellow pages EEM 1988 



Type T912 and T914 
Precision Resistor Networks 

Resistor Pairs and Quads with Matched Characteristics for Precision Analog Circuits. 

Type T912 and T914 Precision Resistor Networks are constructed with 
Caddock Tetrinox@ resistance films to achieve the matched resistor 
characteristics and stability required by highly accurate amplifier circuits, 
voltage reference circuits and precision bridge circuits. 

e Ratio Tolerances - from ±0.1 % to ±0.01 %. 

e Ratio Temperature Coefficients - 10 PPM/oC, 5 PPM/oC or 2 PPM/oC. 

e Absolute Temperature Coefficient - 25 PPM/oC. 

e Ratio Stability of Resistance at Full Load for 2000 hours - With i n ±0.01 %. 

e Shelf Life Stability of Ratio for 6 Months - Within ±0.005%. 

Both the T912 and T914 are available in 14 standard resistance values 
between 1000 ohms and 1 Megohm. Caddock's high thru-put manufactur
ing capability assures delivery of prototype and large-volume production 
quantities from stock to within 6 weeks after receipt of order. 

S.tandard Type T912 and T914 Precision Resistor Networks 

In addition to the 14 standard equal value models of the Type T912 and 
T914, the Type T912 can also be ordered with-

e 10:1 resistance ratio - for use with gain-setting amplifiers. 

e 9:1 resistance ratio - for use in voltage reference dividers. 

T912 - A 10K - 010 - 02 

Model Humber ~. TIT L Ratio Temper.ture Tr.ck:* (O°Clo70°Cl 
Rallo Code leiter: * _ -10=10PPM/oC -05= 5 PPMrc 

-02 = 2 PPMrc 
A T912 with R,'A" where AI = lOR, 

lK:l0K 5K:50K 20K:200K 40K:400K Ado Tolerance:- -100 = 0 1% -020 = 0.02% 
2K:20K 10K:l00K 25K:250K SOK:500K -050 = 0.05% -010 = 0,01% 

tooK.l Megohm Shlndard R.Ilslane. Values: * (R,) 

B - T912 with R,:R" where AI = 9R, 
lK:9K 5K:45K 20K1aoK 
2K:18K 10K:90K 25K:225K 

lK 10K 40K 200K 
2K 20K SDK 250K 
5K 25K lOOK 400K 

500K 
1 Meg 

No Letter - T912 with A, '" A2 

40K:360K 
SOK:450K 

100K-900K Special or mixed resistance values are available as custom networks 
See the custom section at the bottom of this page 

No Lett., - T914 with R2 '" R. ::: RJ " R. *(This information appears all the back side of the network) 

TypeT912 
Ratios Avalleble: 1:1, ':1, 10:1 and CUltom. 

4 PINS ON .100" CENTERS 

n,Cl. 
All DIMENSIONS IN INCHES 

I 

Type T914 
Ratios Available: 1:1 and Custom. 

8 PINS ON .100" CENTERS 

"1 A, A1 R. 

(1,(1. n, n. 
Custom Model T912 and T914 Precision Resistor Networks 

For applications requiring non-standard 
resistance values, the T912 and T914 custom 
configurations can include these special features: 

e Mixed resistance values with a maximum ratio 
of 250-to-1. (Example: 1.0 Megohm and 4K) 

e Absolute TC as low as 15 PPM/oC. 

• Ratio TC as low as 2 PPM/o C. 

e Custom voltage ratings. 

e Matched resistors of any special value 
between 1 K and 2 Megohms. 

CADDOCK 
ELECTRONICS, INCORPORATED 

Specifications 

Absolute Tolerance: 0.1% for all resistors. 
Absolute Temperature Coefficient: ±25 
PPM/" C. Referenced to 25° C, j. R taken 
at 0° C and 70° C. 
Voltage Rating: 30 Volts DC or RMS AC 
applied to R" R" R3 , or R •. 
Power Rating: 0.10 watt applied to R" R" 
R3,R. (not to exceed rated voltage). 
Package Power Rating: Type T912, 0.200 
watt. Type T914, 0.400 watt. 
Storage Temperature: -55° C to + 1 05° C. 
Insulation Resistance Between Isolated 
Pins: Pin 2 to t;in 3, Pin 4 to Pin 5, or Pin 6to 
Pin 7, 1000 Megohms, minimum. 
Dielectric Strength Between Isolated Pins: 
50 volts RMS AC. 
Ratio Stability Under Load: Ratio change 
between any two resistors in the network 
under full load for 2000 hours at 70° C, 
0.01% maximum. 
Shelf Stability of Ratio: Six months at shelf 
conditions, 50 PPM max. 

Identification of the electrical 
characteristics of each T912 

and T914 resistor network 
is included on the 

back side of the network. 

For performance, price and 
availability of custom T912 and 
T914 resistor networks, contact 

Caddock Electronics' main offices 
in Riverside, California. 
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RESISTORS 4700 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

Input Voltage Dividers for Digital Multimeters and Range-Switching Instruments. 

The exceptional performance of this extensive 'family' of There are now 36 standard models in the expanded 'family' 
Type 1776 Precision Decade Resistor Voltage Dividers has of Type 1776 precision resistor networks that include-
been achieved through the special r--,-,,-----------------'. 3, 4 and 5-decade voltage 
combination of advantages pro- dividers with ratios from 10:1 to 

~!~i~~an~~ f~~~.~h~!:dV:~~!~~i~~ 900K ~ .,~,. 10,000:1. 
resistor technology provides the ~ .,=, • 1,200 volts continuous ratings 

and overvoltage to 2,000 volts. performance characteristics re
quired by the preciSion input signal 
circuits of both bench-type and 
laboratory digital instruments. 

In addition to requiring less 
board space, these compact pre

Schematic lor 
MocIeI1776-C621 

• Many combinations of Ratio and 
Absolute Tolerances and Ratio 
and Absolute Temperature Co
efficients. 

cision resistor networks deliver higher performance than 
selected discrete resistor sets and thin-film networks. 

For complete information on quantity price and delivery, 
call or write our main offices in Riverside, California. 

Model 
No. 

R, 

1716-C61 9 Meg. 

1716-C611 9 Meg 

1716-C62 9Meg 

1716-C621 9M'D 

1716-C132 9MIg 

1716-CI3 9Meg 

1716-C142 9MI, 

1716-CI4 9 Meg 

1716-232 gMag 

1716-23 9 Mag 

1716-231 9 Meg 

1716-242 9 Mag 

1716-1' 9Meg 

1716-241 9 Meg 

1716-10 9 MID 

1716-105 9 Meg 

In6-CID 9 Meg 

1776-CI05 9 Meg 

1716-1 9 Meg 

1716-1' 9 Meg 

1776-8 9,9 Meg 

1716-81 9.9 Meg 

1716-9 9.9 Meg 

1776-91 9.9 Meg 

1776-912 9.9 Meg 

1776-C' 10Meg 

1776-C44 10 Meg 

1776-C441 10 Meg 

1776-C3 10 Meg 

1776-C34 UIMeg 

1776-C532 !IlION 

1776-C53 900K 

1776-C531 !lOOK 

1776-C542 900K 

1776-C54 !IlION 

1776-C541 900K 
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Resistance Values 

fig. Voltage 
Rating 

R2 R3 R. R5 Q) 

!lOOK !IIIK 9K !IOO 6 1200 

!lOOK !IIIK 9K 900 6 1200 

900K !10K 9K 1K 6 1200 

!lOOK !IIIK 9K 1K 6 1200 

!lOOK !10K 9K !IOO I 1200 

!lOOK 90K 9K !IOO I 1200 

!lOOK !10K 9N IN I 1200 

!lOOK !IIIN 9N 1K I 1200 

!lOON 90K 9N !IOO 3 1200 

!lOOK 90K 9N !IOO 3 1200 

!lOON !IIIK 9N !IIIO 3 1200 

!lOON !IIIK 9K IN 3 1200 

!lOOK !IIIK 9N IN 3 1200 

!lOOK !IIIK 9N 1K 3 1200 

!lOOK 90K 10K NIA • 1200 

!lOOK !IIIK 10K NIA • 1200 

!lOOK 90K 10K NIA 9 1200 

900K 10K 10K NIA 9 1200 

!lOOK 90K 10K NIA 2 1200 

!lOOK !IIIK 10K NIA 2 1200 

!IIIK 10K NIA NIA 1 1200 

!IIIK 10K NIA NIA 1 1200 

90K 10K NIA NIA I 1200 

90K 10K NIA NIA 1 1200 

!IIIK 10K NIA NIA 1 1200 

1.1lllM 10LOIK l~olN 1.1IIIII1K 8 1200 

1.1111M lo1.0lN 10.01K 1.1IIIII1N 8 1200 

1.11l1M lo1.01N lo.01K 1.1IIIII1N 8 1200 

1.1111M 101.o1N 1M1N 1.1IIIII1N 8 1200 

1.111 1M 101.01K ll).OlK l.000IK 8 1200 

!IIIK 9N !IOO NIA 5 ISO 

!IIIK 9N !IOO NIA 5 ISO 

90K 9K !IIIO NIA 5 ISO 

90K 9N 1K NIA 5 150 

!IIIK 9N 1K NIA 5 ISO 

!10K 9K 1K NIA 5 150 

'ollag. 
Absolute Ratio Absolute Ratio Coefficient 
Tolerance Tolerance TC TC of Ratio 

% % ppmrc ppmrc ppm/yolt 
Q) Q) CD 

0.1 0.1 30 10 0.1 

0.1 0.1Ili 30 10 0.1 

0.1 0.1 30 10 0.1 

0.1 0.1Ili 30 10 0.1 

0.25 0.25 50 50 0.5 

0.1 0.1 50 50 0.5 

0.25 0.25 50 50 0.5 

0.1 0.1 50 50 0.5 

0.25 0.25 50 50 0.3 

0.1 0.1 SO SO 0.2 

0.1 0.05 50 50 0.2 

0.25 0.25 50 50 0.3 

0.25 0.1 SO 50 0.2 

0.25 0.1Ili 50 SO 0.2 

+0, -0.5 0.1 30 10 0.02 

+0. -0.5 0.1 30 5 0.02 

-D. -0.5 0.1 30 10 0.02 

+0. -0.5 01 30 5 0.02 

0.25 0.05 30 10 0.02 

0.25 0.1 30 10 0.02 

0.25 0.1 30 25 0.2 

0.25 0.05 30 25 0.2 

0.25 0.1 30 10 0.02 

0.25 0.05 30 10 0.02 

0.25 0.02 30 5 0.02 

0.25 0.25 30 10 0.1 

0.1 0.1 30 10 0.1 

0.1 0.05 30 10 0.1 

0.5 0.5 50 SO 0.5 

0.25 0.25 50 50 0.5 

a25 0.25 25 25 0.4 

0.1 0.1 25 15 0.3 

0.1 0.05 25 15 0.3 

0.25 0.25 25 25 D.' 

0.1 0.1 25 15 0.3 

0.1 0.05 25 15 0.3 

CAOOOCK 
ELECTRONICS, INCORPORATED 

Ratio Stabilit, 
% Ctlange in Ratio 

Load Shelf Over· 
Life Life Voltage 
(I) CD (I) 

0.01 01105 0.01 

0.01 0.005 0.01 

~01 0.005 0.01 

0.01 0.1lO5 0.01 

0.04 0.02 0.04 

0.04 0.02 0.04 

0.04 0.02 0.04 

0.04 0.02 0.04 

0.04 0.02 0.04 

0.02 0.D1 0.02 

0.02 0.01 0.02 

0.04 0.02 0.04 

0.02 0.01 0.02 

0.02 0.01 0.02 

0.01 0.1lO5 0.01 

0.01 0.1lO5 0.01 

0.01 0.1lO5 0.01 

0.01 0.005 0.01 

0.01 0.005 0.01 

0.01 0.005 0.01 

~02 0.01 0.02 

0.02 0.01 0.02 

0.01 0.005 0.01 

0.01 0.005 0.01 

0.01 0.005 0.01 

0.01 0.1lO5 0.01 

0.01 0.005 0.01 

0.01 0.005 0.01 

0.04 0.02 0.04 

0.04 0.02 0.04 

0.02 0.01 0.02 

0.02 0.01 0~02 

0.02 0.01 0.02 

0.02 0.01 0.02 

0.02 0.01 0.02 

0.02 0.01 002 

Specifications 
(Numbers inside circles reference 
columns in Model No. table.) 

0) Ratio Tolerance: Maximum ratio 
difference between two resistors 
in the network. (See the specific 
Figures for the Ratio Definition.) 

0) Ratio Temperature Coefficient: 
Ratio track from O°C to + 70°C. 

CD Voltage Coefficient of Ratio 
(ppm/volt): R, in series with any 
combination of R2, R3• R. and R5, 

100 volts to rated voltage. 

(I) Load Life: Ratio stability of re
sistance under full load. rated 
voltage applied to R, in series with 
any combination of R2, R3, R. 
and R •. 

CD Shelf Stability of Ratio: Six 
months at shelf conditions. 

® Overvoltage: Maximum voltage of 
1.67 times rated DC voltage. Volts 
DC or peak AC applied to R, and 
any combination of R2• R3, R. 
and Rs in series with R, for 10 
seconds. 

Q) Voltage Rating: DC or RMS AC 
voltage applied to R, in series with 
any combination of R2, R3, R. 
and R •. 

Storage Temperature: -55°C to 
+85°C. 
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4700 

Type 1776 Precision Decade 
Resistor Voltage Dividers 

RATIO DEFINITION 

ALL RESISTORS RATIO 
ONE ANOTHER 

Figure 4 

R, A, R, 

ITt14 

r--17OO±020----j ~ rM~ 

I cma I--'~-~ CADDOCK EUCTIIOMICS .750 

IlODfiL 117'-10 "'0 ±.020. . . .. 

~f---\f\r'-W-\Mf-' .~ 
~:;''jL~7!::;'~J~ ~.i ~t~ .2s~.;;S 

1000- I III~ -1 100-.-1 " 025 ±.OO2 DIA 
1,300--~ Tinned Copper 

--1.400----- ~ ! 

~--1,500----_1 

AATIO DEFINITION: R, 

ALL RESISTORS RATIO 
ONE ANOTHER r,J,r,J,(1,r,J, 

Figure 7 

1-1.600±·020~- ~ r-~~ 

~~'" j~~~-~mr 
P,n' n, ,,~-=~ 
050-10-.700. -; , ' '.-Ih T.15 ..,1-.010 

I ~ I "" ±.04 ±.Q02 

§~oo -----1 .020 ±.002 
1300~~-l , 

-1.500 -~-.---., 

RATIO DEFINITION' 

ALL RESISTORS RATIO 
ONEANOTHEA 

R, R, R, R. RI 

rt1:r.Ds 

Figure 2 

RATIO DEFINITION 

ALL RESISTORS RATIO 
ONE ANOTHER 

RATIO DEFINITION 

ALL RESISTORS RATIO 

ONE ANOTHER 

Figure 5 

ALL DIMENSIONS IN INCHES 

Figure 8 

RATIO DEFINITION: R, 
RATIO 1 A, :R? n, F!>R, ~R. AATI02 A, :Rl 
RATIO 3 A, A. 3 14 t ~ 
RATIO 4 A, A, 

~ R, , I, 

RATIO DEFINITION

ALL RESISTOAS RATIO 
QNEANOTHEA 

A, A, R, R. A, 

~16 

Figure 6 

i-1400 ±.020i i r-~~ 
~·r·~ml 

Pon ,~'fflri 5£ ~ 
O5O-I~7.00-1 I' !-Ih~. .15 -II- .0'0 

900------1 I ~ ± ,04 ±.OO2 

1 000 ------., ~ I 020 ±.002 
1---1100 ---i I 
f---l.3OQ--------, 

RATIO DEFINITION: Where AT = R, ... R, -+ RJ + R. + A5 

RATIO 1 (R2 + R3 + R. + Rs) A, 
RATIO 2 (R3 -+ R. + R~) : AT R, R, R, R. R, 
RATIO 3 (A. -+ R~) :RT 
RATIO 4 (A,) A 

RATIO DEFINITION: 

ALL RESISTORS RATIO 
ONEANOTHEA 

~6 

R, R, R, R. 

r,J,n.(1,r,1, 
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RESISTORS 

Type 1787 Current Shunt 
Resistor Networks 

Accurate Current Sensing in Multi-Range Instrumentation 

Type 1787 Current Shunt Resistor Networks utilize 
Caddock's Micronox@ resistance films and advanced high 
thru-put laser manufacturing capabilities to achieve many 
vital advantages in precision current measurement circuits. 
including laboratory and bench-type digital instrumentation: 

• The thin-profile single-package configuration replaces as 
many as four discrete current shunt resistors. 

• The monolithic construction and standardized lead spacing 
simplifies installation. 

• Caddock Micronox® resistance films provide exceptional 
stability for improved Ipng-term measurement accuracy. 

Twelve standard mOdels in five network arrangements 
provide the specific accuracy and resistance values required 
for a wide range of current measuring instruments and circuits. 

Prototype quantities of most models of the Type 1787 
Current Shunt Resistor Networks can be delivered from stock 
to within 6 weeks ARO. 

I,si.t ... V.III. 
, ... ,IatII( 

M ... t watts •.. 
I. I, ·c I, ., I, Ic 

1787-31 999.9 n 99.9 n 9.9 n 0.9n 0.25 0.25 0.50 

1787 - 312 999.9 n 99.9 n 9.9 n 0.9 n 0.25 0.25 0.50 

1787-41 1000 n loon Ion In 0.25 0.25 050 

1787 - 412 1000 n 100 II Ion In 0.25 025 0.50 

1787-5 99911 99n 911 MIA 0.25 0.25 0.75 

1787 - 53 999n 9911 91l MIA 0.25 0.25 0.75 

1787 - 535 999n 99n 911 MIA 0.25 0.25 0.75 

1787-6 1000 n loon Ion MIA 0.25 0.25 0.75 

1787 -64 1000 n 100 n Ion MIA 0.25 025 0.75 

1787 - 645 1000 n loon Ion MIA 0.25 0.25 0.75 

1787-13 99.9 n un 09n MIA 0.25 0.50 1.0 

1781 -132 99.9 n 99 n 09n NIA 0.25 0.50 1.0 

MII._ AnIIIII 1IIIt_ 
btill hli_ AnIIIII 
Willi flI. T_ TC 

Total I'll· " ","rc ., 
<D <D 

1.0 1.0 I 025 SI 

1.0 1.0 I 0.10 SI 

1.0 1.0 2 0.25 SI 

1.0 1.0 2 0.10 SI 

MIA 0.75 3 0.25 50 

MIA 0.75 3 0.10 50 

MIA 0.75 3 0.05 50 

MIA 0.75 4 0.25 50 

MIA 0.75 4 0.10 50 

MIA 0.75 4 0.05 50 

MI' 1.0 5 0.25 100 

NIA 1.0 ; 0.10 100 

QsoIot'SUMtr 
MII."~10 
1.Ii_Vallo 

IIaIIUIt SIIo"UIt 
<D 0 
0.05 0.03 

0.03 0.02 

0.05 0.03 

003 0.02 

0.04 0.02 

0.02 0.01 

0.02 QOI 

0.04 002 

0.02 0.01 

0.02 0.01 

0.05 0.03 

0.03 0.02 

4700 

CD Absolute Resistance Tolerance: Toler
ance of RA. Re. Rc or Ro when meas
ured in accordance with proper Figure 
No. 

® Absolute Temperature Coefficient: Temp
erature coefficient of R .... Re. Rc or Ro 
from O'C to 70'C. referenced to +25'C. 

@ Shell Life: Stability of R .... Re. Rc or Ro 
for six months at shelf conditions. 
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Storage Temperature: -55'C to +105'C. 
® Load Life: Stability of RA. Re. Rc or Ro 

with full power applied individually for 
2000 hours at +70'C. 

CADDOCK 
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4700 

Type 1787 Current Shunt 
Resistor Networks 

Figure 1 - Model Nos. 1787-31 and 1787-312 Figure 2 - Model Nos. 1787-41 and 1787-412 

r-" 50 "020-l -1 r~~~ 

900 (j 90 (l 

200 25 ~ 05 

<0O 

700 

900 

1000 -

900n 9O!l 1.0n 

Model NOI. 1787-31 and 1787-312 Measurement Connections Model NOl. 1787.41 and 1787-412 Measurement Connections 

RulstalltlS 

"R" Tatal Sense Lead 
Value P , 

R. 9999 Q Prn 1 

R. 999 Q Prn] 

'c 9.9 Q Pm] 

'0 0.9 II Pin1 

Figure 3 - Model Nos. 1787-5, 

1787-53 and 1787-535 

9000 900 90 

Resistances 

"R" Total 
Val .. 

'. !l99Q 

R. 99 Q 

Rc 9 Q 

lI:etwinCannectiGn! 

Curt~ntlnll 

C, 

Pm! 

Pin2 

P;n3 

Pin4 

ClmentLuli Serutted 
C, P, 

PinS· Pln6 1r 

P:n5 '* Pln6· 

Pin 5 '* Pin6'" 

PinS ." P1n6· 

Figure 4 - Model Nos. 1787-6, 
1787-64, 1787-645 and 1787-6452 

~850 "020 -1 -1 r ~~ox 
~--=·r.L~ 

I 075 ~ 

"R" 

'. 
R. 

, c 

r--- ,25 025 

RtsisblclS 

Tltal 
V"III 

llloo Q 

100 Q 

109 

TINNED 
COPPER 

··r· 

'. 
R. 
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CADDOCK 
ELECTRONICS, INCORPORATED 

Reslst'liclS III,inConn'ctioliS 

Tlu! StnnL, .. Cur.ltlllll Cun,lItL •• Sentell" 
V.ltle P, C, c, " 

1000 Q Pm 1 Pinl Pin 5 Pin 6 

100 Q Pm! Pin2 PmS Pin 6 

10 Q Pin 1 Pm 3 Pm'5 Pm6 

1 Q Pm 1 Pill 4 Pm 5 Pin 6 

Figure 6 - Model Nos. 1787-13 and 1787-132 
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Model NOl. 1787-13 and 1787-132 Measurement Connections 

Resistances KeI,inCannections 

Total Sen.se Lead Clltr.lltLed Curttlltlud Senul.d . .. -
Valill " C, C, " 

R. 99.9 Q Pin! Pin I Pin4 * Pm 5. 

" 99 Q Prnl Pm2 Pm4 * PmS * 

'c 09 Q Prnl Pm3 Pin4 * PinS * 

ALL DIMENSIONS IN INCHES 
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RESISTORS 

Type T1794 Custom 
Low Temperature Coefficient 

Precision SIP Resistor Networks 

Low Absolute TC and Ratio TC in Resistor Networks with Custom Performance 

The exceptional design flexibility provided by the Type T1794 Custom 
Low TC Precision SIP Resistor Networks gives each circuit designer the 
freedom to choose the precise combination of specifications required to 
optimize both the performance and the price of custom precision and 
ultra-precision resistor networks. 

For precision analog designs with special circuit requirements, 
Caddock's Type T1794 Custom Low TC Precision SIP Resistor Networks 
are available with performance that includes -

• Resistance Values: values from SOO ohms to as high as SO Megohms. 

• Absolute Tolerances: ±1.0%, ±O.SO%, ±0.2S%, ±0.20%, ±0.10%, 
±a.os%. and ±0.02S%. 

• Rallo Tolerances: ±1.0%, ±O.SO%, ±0.2S%, ±0.20%, ±0.10% 
±O.OS% and ±0.02S%. 

• Absolute Temperature Coefficients: SO PPM/o C, 
2S PPM/"C and 1S PPM/DC from O°C to +70°C. 

• Rallo Temperature Coefficients: SO PPM/o C, 2S PPM/o C, 
10 PPM/DC and S PPM/DC from O°C to +70°C. 

• Rallo-of-Rallos: as required, to as close as 0.02S%. 

The unique thin-profile, single-in-line edge
mount package design allows the wide range of 
flexibility necessary to blend the performance of 
Tetrinox@ resistance technology with particular 
circuit specifications to arrive at the final network 
package size, pin spacing and pin style. 

By optimizing both performance and 
configuration, many designers find that 
these precision networks can achieve 
savings in both component costs and 
insertion costs, as compared to discrete 
precision resistors - even in production lot 
quantities as low as 1000 units. 

Applications for the Type T1794 Custom 
Low TC Precision SIP Resistor Networks 
include -

• Voltage Divider Networks 

• Amplifier Gain-Seiling Networks 

• Dlfferenllal Amplifier Input Networks 

• Allenuator Networks 

• Current-to-Voltage Converter 
Sense Networks 

Our high thru-put manufacturing cap
ability is now committed to the production of 
these custom precision resistor networks. 
Custom network designs for requirements 
that range from SOO networks per year to 
over 400,000 networks per year are now in 
production. 

PageC21 CADDOCK 
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4700 RESISTORS 

Type 1789 Custom 
Low Resistance Value 

Precision SIP Resistor Networks 

Low Resistance Custom Resistor Networks with Values as Low as 0.5 ohms 

The design fl.exibility achieved by Caddock's advanced 
resistance film technologies is extended to low resistance values 
in precision resistor networks through the application of 
Caddock's Micronox@ resistance films. 

By applying this technology to the low-profile, single-in-line 
package configuration, the Type 1789 Custom Low Resistance 
Value Precision SIP Resistor Networks provide this unique 
combination of performance specifications: 

• Resistance Values: from 0.5 ohms to 10,000 ohms. 

• Absolute Tolerances: ±1.0%, ±0.50%, ±0.25%, ±0.20%, 
±0.10% and ±0.05%. 

• Ratio Tolerances: ±1.0%, ±O.50%, ±0.25%, ±0.20%, 
±0.10% and ±0.05%. 

• Absolute Temperature Coefficients: 100 PPM/oC, 
80 PPM/oC and 50 PPM/oC from O°C to +70°C. 

• Ratio Temperature Coefficients: 80 PPM/oC, 50 PPM/oC, 
25 PPM/oC and 15 PPM/oC from O°C to +70°C. 

• Power Rating: 100 mW to 2 Watts per resistor. 

Where high accuracy and low resistance values must 
be combined - as in high accuracy current measurement 
circuitry - Kelvin terminations can be provided for low 
resistance values to minimize lead resistance errors. 

The optimum design of Type 1789 Custom Low 
Resistance Value Precision SIP Resistor Networks is best 
achieved when the performance of Micronox@ resistance 
film technologies is blended with particular circuit speci
fications and the unique thin-profile, single-in-line 
package design to arrive at the final network package size, 
pin spacing and pin style. 

Applications for the Type 1789 Custom Low Resistance 
Value SIP Precision Resistor Networks include -

• Current Summing Networks 

• Precision Termination Networks 

• Precision Current Shunts 

• Current Sensing Networks 

• Impedance Matching Networks 

DeSign Assistance In Developing Custom Resistor Networks. 

For immediate engineering assistance on the custom 
precision resistor network configuration that can best meet 
your needs, call our applications engineers in Riverside, 
California, and we will be pleased to provide design 
aSSistance, technical performance information and pricing 
information. 

CADDOCK 
ELECTRONICS. INCORPORATED 

CAOOOCK 
ELECTRONICS. INCORPORATED 
1717 CHICAGO AVENUE. RIVERSIDE. CALIF. 92507 

PHONE: (714) 788·1700 • TWX: 910·332~108 
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Type MP Chassis Mounted 
Power Film Resistors 

Type MP Chassis Mounted Power Film Resistors are made with 
Micronox® resistance films fired onto a ceramic substrate which is ther
mally bonded to an anodized aluminum base. By mounting this assembly 
directly to a metal surface for improved heat transfer, the high power 
capabilities of these unique resistors can provide increased packaging 
densities in many types of electronic equipment. 

The special performance features of the Type MP Power Film Resis
tors include: 

• Two case sizes that provide 15 watt and 30 watt ratings. 

• Single-screw mounting to simplify attachment to the chassis or 
other heat conducting surface. 

• A molded silicone case that encapsulates the resistor assembly to 
meet stringent environmental specifications. 

• Extended-life stability better than 0.01 % per 1000 hours has been 
demonstrated through a 5Y2 year, 50,000 hour program of contin
uous load-life testing. 

Detailed information on power ratings versus ambient temperature 
and chassis area has been prOVided on this page. A detailed .report on the 
results of extended-life stability tests is available from the applications 
engineering group at Caddock Electronics, Inc. 

Mod.1 Power Mu. DI.I. HIIb 
RIllstlnea Dimensions Rln,. 

No. Rllln,t V.Ito,. Sir. T.mp. TCI Termlnlll 
MI •• Mo. A 8 C D 

MP312 IS Watts 300 600 50 loa 1200 K .600 I .188 1.185 1.092 Gold Plated Solder LUIS 

MP330 30 Watts 450 1000 50 loa 1200 K .850 I .250 1.250 1.142 Gold Plated Solder LUIS. 

t Power rating based on chassis mounting 
with MP 312 on a 6" x 4" x 2" x .040" 
aluminum chaSSis and MP 330 on a 5" 
x 7" x 2" x .040" aluminum chassis. 

+ TC: 50 ppm refereooed to 25°C, ~A laken 
al +150'C and +275'C. (Low lemp. 
TC will be nominally -85 ppm/'C at 
-55 'C. See Iypical A-T curve.) 

DERATING CURVE TYPICAL R· T CURVE 

i~lnmm a: 1 
<I 
# 0 

25 !IO 75 100 1:lS ISO 115200 225 250275 so 100 ISO 200 2SO 

"MIIEHf TEMf'UIATURE, 'C TEMPERATURE, ·C 

Stacked Type MP assemblies - constructed by bolting 
resistors between aluminum heat dissipating plates
provide a simple means of further improving packaging 
densities. 

These charts of power ratings versus ambient temperelure 
and chassis area show the high power levels that can be 

achieved with forced air cooling and with convection cooling in either 
vertical or horizontal orientation. 

POWER AATING POWER RATING 

FOR STACKED MP 312 POWER RESISTORS 
FOR CHASSIS MOUNTED SINGLE RESISTORS 

4 6 10 20 40 

CHASSIS AREA {SQ. IN.) 
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Specifications 
Resistance Tolerance: ±1% standard.(Other toler
ances on special order.) 

Insulation Resistance: 10,000 Megohms. min. 

Terminal Strength: Per Mil-Std-202. Method 211, 
Condo A (Pull Test), 5 Ibs., and Condo B (Bend 
Test), Ll.R, 0.2% max. or 0.2 ohms max., whichever 
is greater. 

Thermal Shock: Per Mil-R·39009, Ll.R, 0.5% max. 
or 0.2 ohms max., whichever is greater. 

Momentary Overload: 2 times rated power or 1.5 
times max. allowable working voltage, whichever 
gives the lower power, for 5 seconds. Ll.R, 0.5% 
max. or 0.2 ohms max .. whichever is greater. 

Moisture Resistance: Mil-Std-202, Method 106, 
less steps 7a and 7b Ll.R, 0.5% max. or 0.2 ohms 
max .. whichever is greater. 

Life: Per MiI-R-39009, 2;000 hours at rated power, 
Ll.R. 1% max. or 0.2 ohms max .. whichever is 
greater. Power rating dependent upon chassis 
area. See power rating graph. 

Shock, Medium Impact: 500, per Mil-Std-202, 
Method 205, Condo C. 

Vibration, High Frequency: Per Mil·Std-202, 
Method 204, Condo B, Ll.R, 0.2% max. or 0.2 ohms 
max., whichever is greater, through shock and 
vibration sequence. 

B .. t A --I , l I, 
1".F3----L z::::s: ----. DIMENSIONS 

IN INCHES 
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4700 

Type MP Kool-Tab™ 
Power Film Resistor 

RESISTORS 4700 

Non-Inductive 20 Watt Power Resistor in the TO-220 Power Device Configuration 

Model MP 820 Kool-Tab'" Power Film Resistor introduces our proven 
Micronox ® resistance film system in the widely accepted TO-220 Power 
Package to provide the smallest 20 watt heat sink mountable resistor 
available. The non-inductive design makes this resistor ideal in high 
frequency communications and power switching circuits. 

The special performance features of the Kool-Tab'" Power Film Resistor 
include: 

• TO-220 package configuration 
• 20 Watt power rating at 25'C case temperature 
• Non-inductive design 
• Single screw mounting simplifies attachment to heat sink 
• Low profile provides an easier fit in tight places 
• A molded silicone case for environmental protection 

Model Power Dielect. Strength 
No. Rating VRMS AC 

MP820 20 Watts * 1000 

a: 
<l 

r--... 

-1 
-55 

TYPiCAL R-T CURVE 

--
25 100 

CASE TEMPERATURE, "c 

Non-Inductive Design 

High Temp. TC Resistance 
Range Leadwlre 

/' 

175 

ppm/"C 
Min. Max. 

50 * * 10 n 11000 n Tinned Copper 

* * TC: 0 to +50 ppm/'C referenced to 25'C, 
'" R taken at + 175'C. (Low temperature 
TC will be 0 ppm/'C to -100 ppmf'C. See 
typical R-T curve.) 

The MP 820 Kool-Tab'" Power Film Resistor is constructed with our 
Micronox resistance film fired onto a flat substrate which is thermally bonded to 
the copper heat sink tab. The resistor body is then molded in silicone to finish 
the TO-220 configuration. The lead wire attachment and resistance element 
geometry are configured to provide outstanding non-inductive performance. 

100 

80 

"-
ci 60 <C 
9 
0 

~ 40 

a: 

20 

* DERATiNG CURVE 

1"'-
"\ 

'\ 
'\ 

[\.. 

'" ~ 100 1~ 

CASE TEMPERATURE, "c 

The case temperature (temperature of the 
metal mounting tab) is to be used for 
purposes of establishing the maximum 
applied power. See Derating Curve. 
Without a heat sink, when in free air at 
25'C, the MP820 is rated for 2.75 watts. 

Derating for case temperature above 25'C 
is 0.133 WI'C. 

Mounting note: Maximum torque to be 
applied to mounting screw is 8 in-Ibs. 

CAOOOCK 
ELECTRONICS, INCORPORATED 

Specifications: 

Resistance Tolerance: ±1 % standard (0.5%, 
2%, and 5% are also available). 

Insulation Resistance: 10,000 Megohms, min. 

Terminal Strength: Mil-Std-202, Method 211, 
Condo A (Pull Test) Sibs., L\, R, ±(0.2 percent 
+ 0.050hm). 

Thermal Shock: Mil-Std-202, Method 107, 
Condo F, L\, R, ±(0.3 percent + 0.05 ohm). 

Momentary Overload: 2 times rated power for 
5 seconds, L\, R, ±(O.3 percent + 0.05 ohm). 

Moisture ReSistance: Mil-Std-202. Method 106, 
less steps 7a and 7b, L\,R, ±(0.5 percent 
+ 0.05 ohm). 

Life: Per Mil-R-39009, 2,000 hours at rated 
power, L\, R, ±(1.0 percent + 0.05 ohm). Power 
rating dependent upon case temperature. See 
derating curve. 

Shock: 100G, per Mil-Std-202, Method 213, 
Condo I, L\, R, ±(O.2 percent + 0.05 ohm). 

Vibration, High Frequency: Per Mil-Std-202, 
Method 204, Condo D, L\,R, ±(0.2 percent + 0.05 
ohm). 

.540 
f,040 

L 

.c:::. 
MP 820 

50 
1% 

.032 DIA. 

.200 I I 
-----t-l DIMENSIONS IN INCHES 
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4700 

Wire Wound: Axial Lead - Type AL 
Most econollical aHernative for YOUf powef disipating needs 
Features: 
o High quality alloy resistance wire with silicone impregnated, 

interwoven fiberglass core 
o Variety of core diameters and lengths 
o Variety of temperature coefficients 
o Available coated with proprietory silicone insulation 
o Tape & reel packaging to customer specification 
o U.S. made 
Specifications : 
o Resistance range: .02 ohm min. to 13k (depending on core length) 
o Tolerance: ±10% standard; down to ±2% available 
o Temperature coefficient: to 200 PPM (consult factory) 
o Power rating: 4, 5, or 6 watts per inch available 
o Terminals: oxygen-free, tinned copper leads: .032"-.040", lead 

lengths up to 3"; 10 lb. minimum pull strength, formed leads 
available to customer specification 

Vertical Mounted Resistors-Surface Mounted 
Designed lor minimum space on PC boards at various wattage 
Fealures: 
o Economical, reliable resistors in 3, 5 and 10 watts 
o High quality, fireproof ceramic case and inorganic fill 
o High quality alloy resistance wire on silicone coated and 

impregnated, interwoven, fiberglass core 
o U.S. made 

RESISTORS 

The Colber Corporation 
26 Buffington Street 
Irvington, NJ 07111 
Telephone: 201-371-9500 
TWX: 710-995-4416 
Fax #: 201-371-0318 
To Place an Order.Call: 
800-221-0647 

Wire Wound ~tldial Terminals (Flag) - Type AW 
Standard electronic and auto industry tanninals 
Features: 
o Variety of terminal materials and styles 
o High quality alloy resistance wire with silicone impregnated, 

interwoven fiberglass core 
o Variety of temperature coeffiCients available 
o Variety of core diameters & lengths 
o Available coated or uncoated 
o U.S. made 
Specifications : 
o Resistance range: to customer specifications 
o Tolerance: ±10% standard, ±5% also available 
o Temperature coefficients: to 300 PPM, consult factory 
o Power rating: 4, 5, 6 watts per inch available 
o Terminals: brass, tinned brass, or tinned steel, silicone base or 

epoxy coating available, resistance value stamped on terminal 
(Note: Performance same as Type AL.) 
Mounting: 

4700 

Standard configuration High-waHage configufation 

r~' .475 .110 

--L 

OPTIONAL 
TERMINAL 

Printed circuiltenninals 

u~ 
-1 r 030 

SHORTER & LONGER 
TERMINALS AVAILABLE 

1·175 

Long terminal with bend 

Quick disconnacltenninals 

b"" II 
.032 ir-

ROUND OR 

~230~ 

o Leads trimmed to customer specifications 
o Variety of termperature coefficients Colber also produces a high quality heater rope ideal for 
o Leads: oxygen-free, tinned copper: .030"-.040" electrical appliances, blankets, etc. 

For complete specifications. test data and prints. call for our catalogue. 

A·1902 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

Wirewound Resistors: Commercial Power - Type CW & RU 
Electronic and automotive industry standard sizes 

Features: 
D Economical, reliable resitors from 2 to 50 watts 
D High quality, fireproof ceramic case and inorganic fill 
D Custom inorganic encapsulant provides high thermal conductivity 
D High quality alloy resistance wire on silicone coated and 

impregnated, interwoven, fiberglass core 
D Brackets and standoffs available 
D Fusistor styles available 
D Formed leads to customer specification 
DU.S. made 

ALSO AVAIlABLE: Moisture resistant, fireproof ceramic case and 
heat-treated, inorganic encapsulant with silicone base. 

SpeCifications: 
D Resistance range: .005 ohm min. to 13k (depending on core length) 
D Tolerance: ±10% standard, down to ±2% also available 
D Temperature coefficients: to 200 PPM, consult factory 
D Power rating: 2-50 watts 
D Terminals: brass, tinned brass, or tinned steel; axial 

lead or radial leads 
PerformlllCl: 
Temperature Risa vs. Load Curve 

r----.-----.-----.-----,-----.--~~ 20W 
15W 

~---1-----1-----1-----i~S_~~~~1g~ 

20 40 60 

Rated Power (%) 

80 100 120 

5W7W 
3W 

2W 

Oarating CUrve for High Ambient Temperature 

100 

~ 80 ; 
60 &. .., 

$ 40 ., 
a: 

20 

0 

21 ........ t<::;;; "" ", . 

.( ~ ........ " 3W. 5W, 7W, 10W 

'"'"" - ~lr21i ~ ~ 
Max. Recommende ~ ~ _Amb. Operating I 
Temp.: 150°C ~ 
25 40 85 100 150 200 250 

Ambient Temperature (OC) 

The Colber Corporation 
26 Buffi ngton Street 
Irvington, NJ 07111 
Telephone: 201-371-9500 
TWX: 710-995-4416 
Fax #: 201-371-0318 
To Place an Order Call: 
800-221-0647 

Commercial Metal Film Resistors - Type GP 
±111(o toleranca, (±511(o tolarance available) 
Features: 
D 1/8, 1/4 and 1/2 watt power rating 
D Meet or exceed MIL-R-1059(RN), MIL-R-22684(RL), 

MIL-R-39017 (RLR) 
D Wide resistance range 
D Temperature coefficient to 25 PPM 
D Cut and formed leads to customer specification 
D Tape & reel, or bulk 
Derating Curva for High Ambiant Tamperature 

HI r---+----t-I I ~Jf¥;::-t---t-----jt I 
25 50 75 100 125 

Specifications Ambient Temperature (OC) 

WATTAGE TCR 
TYPE 70°C (PPM/oC) 

GP50 0.125 50,100,200 

0.25 
100,200 
25,50 GP55 

0.50 
100,200 
25,50 GP55S 

0.50 
50,100,200 

25 GP60 

Commercial Carbon Film - Type CF 
Low cosll ±511(o tolerance standard, ±2010 available 
Fa.tures: 

150 175 

RESISTANCE 
RANGE 

10 ohm to 1.0 Meg 
10 ohm to 22.1 Meg 
10 ohm to 1.0 Meg 
10 ohm to 5.1 Meg 
10 ohm to 1.0 Meg 
10 ohm to 5.1 Meg 
1K ohm to 1.0 Meg 

D 1/8 watt to 2 watt power rating D Cut and formed 
D Exceeds MIL-R-11 D Bulk & tape & reel 
D Wide resistance 
Performance : 

i11-j"~11Ia411 
20 40 60 80 100 120 140 160 

Ambient Temperature °c 

Specifications 
WATTAGE RESISTANCE RANGE 

TYPE AT 70°C ±2%G ±5%J 
CF12 .125W 100hm-220K 10hm-470K 
CF25 .25W 10 ohm-1M 1 ohm-22M 
CF50 .5W 10 ohm-1M 1 ohm-10M 
CF50S .5W 10 ohm-1M 1 ohm-10M 
CF100 1.0W 1 ohm-10M 
CF100S 1.0W 10 ohm-1M 1 ohm-10M 
CF200S 2.0W 1 ohm-10M 

For complelespecificalions, lesl dala and prinls, call for our calalogue. 
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4700 RESISTORS 4700 

CTS@ CORPORATION 

SERIES 442/L1NEAR MOTION 1/4 W. COMPOSITION SLIDE CONTROL 

ELECTRICAL & MECHANICAL 
SPECIFICATIONS 

Voltage Rating 
Across end terminals: 
Linear curves - 500 VDC 
Tapered curves - 350 VDC 
(Not to exceed wattage ratings) 
Between case and end terminals: 
1080 VAC RMS 

f,
;- 2.051 MAX. -~ -.140 .~ 

CHECK CTS FOR ± ,005 , 

AVAILABILITY . _ 11~5~i~ROKEffi-r 
\ r "",-1'10, 220 1 

.375 I ·±.005c-1 'ir 
± .008 POINT "X" I I 

NO MOUNT "L"' --'--:.1.1 /,' 
CONSTRUCTION ±.015 ~~~. . l.,.L ' .250 

.542 . ____ _ 
± .005 [)C] [C) c:::r [)C] 

.~". 
'I I \ 

:: \~ :r' ----;-

Terminal Information 
Straight printed circuit, snap-in 

wirewrap or solder lug styles 
Mounting Information 
Top, bottom, or side twist tab mounting 
Resistance Range 
200 ohms through 5 megohms 

BOTTOM MOUNTING 
SURFACE 

Resistance Tolerance 
Standard - ± 30% 
Special - available 

Resistance Tapers 
Standard - linear 
Special - available 

SERIES 443/L1NEAR MOTION 116 W. COMPOSITION SLIDE CONTROL 

ELECTRICAL & MECHANICAL 
SPECIFICATIONS 

Voltage Rating 
Across end terminals: 
Linear curves - 300 VDC 
(Not to exceed wattage ratings) 
Slide Travel 
Mechanical - .787 inches 
Eff~ctive -.787 inches 
Resistance Range 
200 ohms through 1 megohm 

END VIEW 

FRONT VIEW 
35.50 
1.397 

+0.00 
-015 

1.80 +.000 

31.00 TAPPED HOLES 
1.220 CENTER TO CENTER 5.05 ± 0.05 

.071 - .006 -1 
1.20±0.07 
.047± .003 

J ----. 5.74 
1.52±0.13 --' .226 

.060 ± .005 ] 0.51j 
L.020 
. 9.75 

2.13 .. 384 
.084 i.:' 

GENERAL TOLERANCES: 
Decimal Dimensions ± .016"1 ± 0.40 mm 

Resistance Tolerance 
Standard - ± 30% 
Special - available 

Resistance Tapers 
Standard - linear 
Special - available 

+0.00 .199±.002 

4.00 ~oo60 2.00±0.15 

.157 -.00i. .....--L....IliIJ II .079±.006 
IT SHAFT TRIM 
h 5.d1REF 4.00R. OPTION~L 
1.591 . .157 45 I 

;;t:~ , 
6.50 '. i.!.:,12 TYP 

256 -WIPER·047 
3.99 H.E. 
1.57 

20.00±0.71 
.787±.028 

TRAVEL 

L.E. WIPER 
--I L.1.74 

.068 
NOTE: CIRCUIT BOARD HOLE PATTERN 

AS VIEWED FROM COPPER SIDE. 

16.0 . 32.00 

.630 12.50 4C}~.260 25.00 

.492 '~=t====f=R .984 
2.75 ±0.1O .. . i . , 1.80 

.108 ± .004 PANEL PIERCING .071 DIA. 

(4) PLCS. 

Terminal Information 
Straight printed circuit 

Suggested Mounting Information 
Bottom mounting - PC board with 

cover stand off 
Top mounting - M2 x OA tapped 

extrude in cover 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
Phone (219) 295-3675 . TWX 810-294-2258. TELEFAX 219-295-3580 
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4700 RESISTORS 4700 

CTSR CORPORATION 

SERIES 466/10MM SLIDE VARIABLE RESISTORS 
UNIT: MM 

r---
16

"0.3---I
1
], 'f~Tf,l}, 

I III L~ 
"---__ +-__ -'-1~ A 7.5 :I L q, 1.9-2HL'S q, 1A-2HL'S .. 11'. 

ELECTRICAL & MECHANICAL SPECIFICATIONS 
Resistance Range 
Standard: 1 K ohms through 500 K ohms 
Special: Available 

Power Rating 

\

MOUNTING SURFACE 

~
RAVEL 

-,3.0 
10"0.5 -----,-. L, 

I I ~ 

6.5" 0.3 

L: 5mm or 10mm 

Sliding Life 
3000 cycles 
Tracking Error 

P.C.B. PIERCING 

Resistance Tolerance 
Standard: ± 20% 

Linear Curve: 0.03 watt 
Others: 0,015 watt 
Insulation Resistance 
Greater than 10 megohoms between 
terminal and case with a 250 VDC 
applied. 

Within 2 dB at 5mm a starting point on 
the single terminal side 

Special: Available Travel 
1O±0,5mm 

SERIES S448/10MM SLIM SLIDE VARIABLE RESISTORS 
r----- 33.6 I 

I r- 16.00 - II 

Iii I r 1.45 

c=::===~w~~=t 

ELECTRICAL & MECHANICAL SPECIFICATIONS 
2 1 

2.0 

UNIT: MM 

JLO.5 

Sliding Force 
50-350 g 
Travel 
10 mm single unit 
Power Rating 
0.05 W nonlinear taper 
0.1 W linear taper 
Voltage Rating 

Taper 
Per requirement 

Resistance Range 
Standard: 1 K ohms 

through 

it= 
I 

" .. -0 W-")~~' 
286 ~ 

100 V 

500 K ohms 
Special: Available please 
Consult CTS for information 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 WBeardsley Avenue, Elkhart, Indiana 46514 
Phone (219) 295-3675. TWX 810-294-2258, TELEFAX 219-295-3580 

EEM 1988 For manufacturers' sales offices, see yellow pages A-1905 



4700 RESISTORS 4700 

CTS.~· CORPORATION 

SERIES X/U448 SLIM SLIDE VARIABLE RESISTORS 
U448 MONO MECHANICAL SPECIFICATIONS' 

U448 MONO 

U 448 DUAL 

X 448 DUAL 

ELECTRICAL SPECIFICATIONS 
Resistance Range 
500 ohms - 1 meg ohms 
Resistance Tolerance 
±20% 
Insulation Resistance 
100 meg ohms at DC 250 V 
Power Rating 
Linear 0.2 watt 
Non linear 0.1 watt 
Resistance Taper 
Any type of taper available 

1 8 +0.001 
. -0.08 

16.75 

1.0±0.08 
4 PLC'S 

0.4±0.04 X 448 MONO 

MODEL 

U448-45M 
U448-30M 
U448-20M 
U448-15M 
U448-10M 

+0,00 

Dimensions 
A B C 

54,10 64.05 65,30 
39,10 49.05 50.30 
29,10 39.05 40.30 
24,10 34.05 35,30 
19,10 29.05 30.30 

-! r--1.8-00g8 ",1.5±0.16PLC'S, 3 

2.4 4P~.~'S' 145 ~1 
3~=f _ 315U1 t==A~1.55 1~3 
r~ I 2PLC'S· B--- 4~5 6 

7 ~ , 5 0-------1 

0.4±0,04 

U448 DUAL 

, L2 ____ _ 100 Uk'" 1 '5±0'1_ 6 PLC'S 

2.95 1~3 

f ,., ----Jj , o-~ 
&1 4 

16,75 

1.0 ± 0.08 
6 PLC'S 

0.4±0,04 

Travel Length 

1.00 

X 448 DUAL 

10, 15, 20, 30, 45 ± 0.5mm 
Tracking Error 
10 mm within 3 dB at center position 
15 mm within 3 dB at center position 
20 mm within 4 dB at -30-0 dB 
30 mm within 3 dB at -40-0 dB 
Operation Force 
20-150 gF operation speed 
20 mm sec. 

9.25 B A 3.45 5~6 

MODEL Dimensions 
A B 

X448-45D 52,60 65,30 
X448-30D 37,60 50,30 
X448-20D 27,60 40.30 
X448-15D 22,60 35.30 
X448-10D 17.60 30.30 

Detent Force 
Operating force + (20-200) gF 
Detent Position 

C 

67.30 
52.30 
42.30 
37.30 
32.30 

Center detent and multiple detents 
available 
Operating Life 
10,000 cycles 
Stop Strength 
3 KgF min within 10 seconds 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
Phone (219) 295-3675 . TWX 810-294-2258. TELEFAX 219-295-3580 

A·1906 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

CTSR CORPORATION 

SERIES 280/COMMERCIAL COMPOSITION VARIABLE RESISTOR 5/s" (16MM) DIA. 

ZVDT-ZVM280 

L ",O.S L 
"L" 

ELECTRICAL & MECHANICAL SPECIFICATIONS 

Resistance Range 
500 ohms through 5 megohms 
(linear taper). 
Resistance Tolerance 
Standard: ± 20%. 
Special tolerances available. 
Power Rating, Watts 
1/4 watt per section through 10K ohms 
1/S watt per section above 10K ohms 
Full rating @ 55°C derated to no load at 
85°C for linear tapers (derating re
quired on multiple section controls). 

ZVM-C2-280 
MAX. 

Voltage Rating 
Bushing to terminals: 

High pot test, one minute 750 VAC 
Operating maximum 500 VDC 

Across end terminals: 
350 VDC, load not to exceed 
power rating. 

Insulation Resistance 
100 M ohms minimum dry 
Angle of Rotation 
Total Rotation: 

Without switch-300° ± 5°. 
With switch-315°±5°. 

Effective Rotation: 
Without switch - 300° (approx.) 
With switch-280° (approx.) 

MAX. 11S.OO 

Ino 0 0 .... =t-J. MAX. 11.2 
S.5 , --1-' 

(j (lJ 11.2 

[16AO J ----T 

PLX-C2-280 PUSH-PUSH SWITCH r1So~AX XB-280 

"'os ",02 r 2240 l 200 ~900r 

\T=i'V'r:l:Plllf9lr--.._M_
S 

X_1_25 THRO L ~~~)-~ 

"R" "'os 

3.00 J 
2.90 

12.5 

M7xO.75 THO 

10.19 
i 

;L~ .. I ..... . S- ilpftJ 

~-r 
"A"±OA --I 

---! "L" L 
.:to.S 

-1 19.51 r--

~ 1S.00 ~_ )1--; C@.l S.5 MAX 

~+ 
12.5 

: .. I 

J 16.40 l 
XB-C2-280 XC2-280 ROTARY SWITCH & MOMENTARY 

" 15.14j "B'~ ±O'SI 
.O.S 

"c"r 
~L' ,-~--~/S'32 NEF 

----4 "A" ",OA 

l 19.51 r 
1 MAX. r 

! 18.00 L 
LJ. I 8.5 MAX. 

7.90",0.13 ~ ----t-

12.5 

1 

PUSH-SWITCH 

r 26.0",,0.S 

PUSH SW 
REAR SECTION

ROTARY SWITCH 
PANEL SECTION 

I I I 

J ~'A"~"B"I-±0.4±O.8 
3.60 

±OAO- "C"±O.S 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
Phone (219) 295-3675. TWX 810-294-2258 . TELEFAX 219-295-3580 
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4700 RESISTORS 4700 

CTSE CORPORATION 

SERIES 270/275 COMMERCIAL COMP. VARIABLE RESISTORS 5/S" (16MM) DIA. 

ELECTRICAL & MECHANICAL 
SPECIFICATIONS 
Resistance 

Range 

Resistance 
Tolerance 

Power Rating, 
Watts 

Voltage Rating 

Angle of 
Rotation 

Panel 
Mounting 
Information 

Bushing 
Information 

Terminal 
Information 

Locating Lugs 

Standard: 500 ohms through 5 
megohms. 

Special: For non-standard resistance 
values contact CTS. 

Standard: ± 20%. 
Special: Available. 
0.25 watts @ 40'C derated to no load 

@ S5'C. (For special applications re
quiring higher wattage ratings, please 
contact the factory.) 

Across End Terminals: 
350 VDC, load not exceed listed wat
tage ratings. 

Bushing To Terminals: 
High pot test, one minute-750 VAC 
operating max., - 500VDC. 
Load not to exceed wattage rating. 

Total Rotation: 
Without Switch-300'±5'. 
With Switch-315'±5'. 

Effective Rotation: 
Without Switch - 300' (approx.) 
With Switch-2S0' (approx.) 

Standard: Die cast or brass bushing 
(CTS option), Twist Tab or Bracket 
Mounted. 

Special: Bend Tab, 2 ears or 3 ears. 
Diameter: SMM x .75P,3/S-32NEF, 

1/4-32NEF 
Standard Lengths: 5MM or 6.35MM 
Special Lengths: As required 
Standard: Solder lug formed 90' to the 

rear. 
Special: 

Solder lug formed down (perpendicu
lar to shaft). 

Solder lug formed 30' to the rear. 
Printed Circuit: 

BX-11.13MM from center of control to 
P.C.B. X-12.5MM from bottom of 
phenolic base. 
U-from mounting surface-formed 900 

forward. 
V-from mounting surface formed 90' 
to the rear. 

(Bushing mounted style) Standard: SMM 
radius from center of control. 

Special: 9.5MM radius from center of 
control. 

Standard Position: Left side terminals 
down supplied unless otherwise 
specified. 

Other Positions: Available with lug right 
side terminals down, without lugs or 
with two lugs left and right side. 

Power Switches Available 
(All SPST) 

Series T057, X057, Y057 

Type Rotary 

Elect, 5A 20VDC 

Rating 3A 125VAC 
(UL & CSA approved) 

UNIT MM: -j 9 I-
I ' 

~,. 0'3!~15"41r-3S m ~[--'-.. 
0.7S -r---'--0.3S 
4.34 -- t 1-- 4.34 0.20 

• ~ . .,..-- <I> 1.39 MIN. HOLES 

4.49 --i 1 1-- 4.49 

TM270 
BUSHING MOUNTED/ 
SOLDER LUG TERM 

<I> 15.9 

XBM 275RE 9.0±0.40 1 
I 

12.5 

,-- I 

,r "L"±O.S " 

. 1 ___ r "A"±014 

'4.0 I~ 
--46.4L 

2.4 

15.9 

XPM 275 ~ MTGSURFACE t 175 

MOLDED SHAFT/TWIST TAB "L"±OS l 155 

MOUNTING TYPE ri 95 I C..--+-~t--....L 
If ~ ¢ 15.9 -r 6~b 
t' ,." ...• ~ L~ 'r 
.. ., <I, .., , 3 9 i'--n-m-no--1 

~' 

UBM 275RE ~.!-- MTG SURFACE 

REAR EXTENDED-SNAP-IN TYPE --j 9.5 i='L"±OS 

TPE C2-270 
CONCENTRIC TERM 

,-----1-
I L 

¢ 15.9 -

<1>15.9 

r J_]_I 
2.9 J 

I 

5.5 

I 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
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4700 RESISTORS 4700 

eTS," CORPORATION 

SERIES 296 COMMERCIAL COMPOSITION VARIABLE RESISTOR 151a2" (12MM) DIA. 

ELECTRICAL & MECHANICAL 
SPECIFICATIONS 
Resistance 

Range 

Resistance 
Tolerance 

Power Rating 
Walls 

Voltage Rating 

Angle of 
Rotation 

Rotational 
Torque 

Stops 
Mounting Type 

Detent 

Standard: 500 ohms through 1 
megohms. 

Special: For non-standard resistance 
values, please contact CTS. 

Standard: ± 20%. 
Special: Tighter tolerances available in 

most resistance values. 
0.15 watts @ 40°C derated to no load 

eft 85°C tor linear curve. 
0.1 watts (r.i 40°C derated to no load 

(J[ aGoC for regular non-linear curve. 
Across End Terminals: 

Standard 250 VDC; Special: 350 VDC 
Load not to exceed wattage ratings at 
given ambient temperature. 

Total Rotation: 300 0 ±5°. 
Effective Rotation: 2BO° (approx.) 
20-144 gcm 

5 inch-pounds minimum stop strength. 
p,e. board mounting. 
Type "X": Control shaft parallel to PC. 

board. 
Type "6x": Control shaft parallel to P.C. 

board. 
Type "U": Control shaft vertical to PC. 

board. 
50% detent available. 

XM 296RElBXM 296RE 
MOLDED SHAFT/CONTROL SHAFT PARALLEL TO P.C. BOARD 

II ~ .09 TYP 
'- 13.00 3PL'S 

I 
>--15,20 ~ 

UM 296RE 
MOLDED SHAFT/CONTROL SHAFT VERTICAL TO P.C. BOARD 

PM 296RE 

l B.59 r L±O.B ~ 
CENT lr 1.02 

2.54 L ?::P ~ -t~0±05 
10.01 ±0,10 

0.41 ± 0,03 
TYP 3 PL'S 

MOLDED SHAFT/CONTROL SHAFT PARALLEL TO P.C. BOARD 

TYP, V 

0.41 ±0,02:.< 5,08±0.05 t 3,73±0.05 

7.46±0.10 

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W Beardsley Avenue, Elkhart, Indiana 46514 
Phone (219) 295-3675 , TWX 810-294-2258, TELEFAX 219-295-3580 
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4700 RESISTORS 

CTS® CORPORATION 

SERIES 262 MINIATURE COMMERCIAL 
10mm COMPOSITION TRIMMER 

• Miniature size 
• Adjustment knob slotted for 

front or rear screwdriver adjustment 

• Low cost 
• Low height profile 
• Wide resistance range 

4700 

• P.C. mounting with knob parallel or 
perpendicular to printed circuit board 

• Reliable CTS screened composition element 

ELECTRICAL AND 
MECHANICAL SPECIFICATIONS 

Resistance Range 
Standard: 500 ohms through 2.5 
megohms. 
Special: for non-standard resistance 
values contact CTS. 

Resistance Tolerance 
Standard: ± 20% 
Special: Available. 

Power Rating Watts 
0.33 watts @70°C derated to no load 
@ 125°C (for special applications re
quiring higher wattage ratings, please 
contact the factory). 

Voltage Rating 
Across End Terminals: 
350 VDC, resistance values under 2 
megohms. 
500 VDC, resistance values 2 
megohms and over. 
Load not to exceed wattage rating. 

Resistance Tapers 
Linear 

Adjustment Knob Information 
Natural color (off white) nylon knob 
with hex hole for front adjustment plus 
slot for either front or rear screwdriver 
adjustment. 

Angle of Rotation 
Total Rotation: 265° ± 5° 
Effective Rotation: 260° 
(approximately.) 

Rotational Torque 
.3 to 5 inch ounces. 

-9.40---..... 

U262 DIMENSIONS 

01.30'01.40 

r-1nF±=-t-
4.60 

~ 
t 

5.72 

~====1-! 

X262 DIMENSIONS 

-I 4.24 

4.72 

~ 

f 
7.26 

MTG. SURFACE ! 

t 10.00 

556 

~ 

2.50 
Stop Strength 
16 inch ounces. 

Temperature Coefficient 
- 450 ± 150 PPM/DC 

-t 
4.45 

-~ 
1-1.07 t REFrt 2.50 

5.00-

CTS OF ELKHART/DIVISION OF CTS CORPORATION 1142 W. Beardsley Avenue. Elkhart, Indiana 46514 
Phone (219) 295-3675. TWX 810-294-2258. Telefax 219-295-3580 
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EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

L....---...flllllill 
Wide first band and blue 
fifth band denotes flame-lWide first band denotes 

wireWOlJnd resistor '--_____ ---' proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ± 1% 

Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow (4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold(±5%) =4700!! ±5% 
Goid 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 RESISTORS 4700 

CTS®CORPORATION 
BERNE DIVISION 

SPEC~FICATIONS 
*Resistance Range: Standard 22 ohm to 1.0 Megohm 
*Resistance Tolerance: Standard ±2% 

Special 0.5% or 0.5 ohm (whichever greater) 
*Max. Operating Coltage. 50V not to exceed rated power 
*Temp. Coefficient: ±100 PPM typical 
*Operating Temp. Range: - 55°C to + 125°C 

Storage Temp. Range: -: 55°C to + 12°C 
Dielectric Strength. 100V 

*Power Rating. Total network power 

Series 766 
8 Pin I 14 Pin 16 Pin 

I @70OC 0.6w I LOw 1.2w 

I @2SoC 0.9w I 1.6w 1.8w 

Series 767 
I 14 Pin I 16 Pin 
I 1.3w I 1.sw 

I 2.0w I 2.3w 
• Custom networks can usually be designed to exceed resistance range. 

individual resistor power, maximum operating temperature and max· 
imum operating voltage standard. TCR may be affected by some cus· 
tom network requirements. 

Environmental Performance Specifications 
Mil. Std. 

Max. 202 
Test %~R Method 

Thermal Series 766 0.5% 107 
Cycling Series 767 0.25% 
Short Series 766 0.5% -Time 
Overload Series 767 0.25% 
Moisture Resistance 0.5% 106 

High Temp. Exposure 1.00/0 -
Load Life 1.0% -
Resistance to .25% -
Solder Heat 
Mechanical Shock .2S% 213 

Vibration .2S% 204 

Terminal Strength .2S% -
Low Temp. Storage .2S% -
Low Temp. Operation .2S% -
Resistance to Solvents 215 

Solderability 208 

, Trademark of 3M Company 

STANDARD PART NUMBER 

766 
I 

14 1 R 

Series . J T No. PinS ' CirCUit 
. Designation 

Examples: 

Test Test 
Condo Description 

B 5 cycles, -65°C 
to +125°C 

- 2112 x rated voltage, 
S sec. (100V max.) 

- 240 hours, .1 rated 
load, -10°C to 
+65°C. 90% RH - 240 hours, no load 
@ 12SoC 

- 1000 hours @ 700C. 
rated load 

- 30 sec. @ 219°C, 
Flourinert* 

I soog 1 msec., 3 
Shocks ea. plane 

0 20g 10·2000 Hz, 4 
hours/plane 

- 2.0 pound pull, 30 
sec., two 45° bends 

- 24 hours @ -65°C, 
no load 

- 1 hour if -6SoC, 
full loa 

- Isopropyl alcohol, 
1·1·1 Trichloroethane, 
Freon TMC 

- RMA flux, 230°C, 
sec. dip, 9S% 
coverage 

10K 
-r 

Resistance 
Value 

T 

t Packaging 

766-163 R lOOK 16 pin, 8 resistors, lOOK ±2% 

766-141 R 10K 14 pin, 13 resistors, 10K ±2% 

766-165R 220/330 16 pin, 28 resistors, 

R1 = 220 ohms ±2%, R2 = 330 ohms ±2% 

T - Tape & Reel 
Series 766, 8 pins-12mmwide 
Series 766, 14 & 16 pins-16mm wide 
Series 767, 14 & 16 pins-24mm wide 

S - Slide Pack All slide packs are 20" length 

SERIES 766 

-DiRECTION 
OF FEED +.05 

11 .20 - .025 
.008 +.002 *=1 -.001 

.89· ±.38 
.035 ±.015 

00 -80 

SERIES 767 

DIRECTION 
OF FEED +.05 11- .201 - .025 I .008 . + .002 

LEADED SURFACE 
MOUNT RESISTOR 

NETWORKS 

NO. 
PINS "A" DIM. 

8 4.90 ' ±.10 
.193 +.004 

14 
8.65; ±.10 
~+.004 

16 9.90, ±.10 
.390'+.004 

NOTE, 16 PIN ILLUSTRATED 

I·, ' 

NO. 
PINS "A" DIM. 

9.91 +.25 
14 -.13 

.390 +.010 
-.005 

11.18 +.25 
16 -.13 

. 440 +.010 
-.005 

NOTE: 16 PIN ILLUSTRATED 

~mm 
~ inch DIMENSIONS 

NOTES: 

mm & inch DIMENSIONS 
ARE NOT EQU IVALENT 

1. LEADS TO BE FORMED TO 
±.05 P 

±.002 LANARITY. 

SEATING PLANE 
NOTE #1 

tlf€3l .mmh DIMENSIONS 
rnc 

NOTES: 

nim & inch DIMENSIONS 
ARE NOT EQUIVALENT 

1. LEADS TO BE FORMED TO 

:'~~2 PLANARITY . 

+.13 
,-.25 
'+.005 

~w'llvil;a.;jJVIF"-_..J. - .010 

Ll'~ ~.OO, 
~p MOO~~m~& 

MARKED WITH A DOT 
INSULATION COATING ~ AT PIN.l (TOP MARKING) 
APPLI ED ON TWO SURFACES 

-I 1-1.25 TYP. MAX. 
2.16 1 !~ '.049 .76,±.13 
.085 1 ~ {±To3'±.005 

SEATING PLANE -J'L' .. ~ -!-1.27 TYP. I 
NOTE #1 .43 , ±.05 .050 

.017 ±.002 

STANDARD CIRCUITS 

16 
RRRRRRR 

RRRRRRRR 

-1 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
.12w .15w 
.08w .1 w 

[:~[ 

16 

R R 

-3 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
.16w .2w 
.24w .3w 

-5 Circuit 
Maximum Resistor Power' 

Series 766 Series 767 
@ 700 C .08 w .1 w 
@ 25°C .12 w ,15 w 

NOTE: 16 pin illustrated .• Not to exceed maximum network power. 

ORDERING INFORMATION: Place orders using following address: 
BERNE DIVISION, 406 Parr Road, Berne, IN 46711 • (219) 589-8220. TWX 810-323-1880 
• In Indiana .. dba CTS Electronics Corporation 

A'1912 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

CTS®CORPORATION* 
BERNE DIVISION 

750 SERIES SINGI.E-/N-L1NE 
SOLID CERAMIC CERMET 

RESISTOR NETWORKS 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-55°Cto +125°C(operating) 
Resistance Range: 

Standard - 33n thru 1 Megn 
Special - below 33n and above 
1 Megn 

Resistance Tolerance: 
Standard ±2% 
Special ±0.5% or 0.50 (whichever 
is greater) 

Matching: (2 like resistors) 
500 to 100 Kn - 0.5% or 0.5n 
(whichever is greater) 
100 Ko to 500 Ko - 1 % 
500 Ko to 3 Mego - 2.5% 

Ratio Matching: 
500 to 1000 - ± 1 % 
1000 to 100 Ko - ±0.5% 
100 Ko to 1 Mega- ±2% 
Note: Multiple matches available 
upon engineering approval 

Temperature Coefficient*: 
Standard ±300 PPM/oC 
'Special ±100 PPM/oC 
Tracking available to 50 PPM/oC 
with same formulation on same side 
of substrate 

Max. Operating Voltage*: 
100V not to exceed rated power 

Dielectric Strength: 
200V 

MECHANICAL SPECIFICATIONS 
Substrate Material: 

Alumina 
Resistor Material: 

Cermet - thick film 
Insulation Coating: 

Organic - epoxy phenolic 
Lead Material: 

Solder coated copper alloy 
Solder: 

60/40 tin/lead 

770 SERIES SINGI.E-/N-L1NE 
CONFORMAl. COATED CERMET 

RESISTOR NETWORKS 

ELECTRICAL AND MECHANICAL 
SPECIFICATIONS 

Resistance Range: Standard 330 to 
1.0 Megn 

Resistance Tolerance: Standard: ±2% 
Special: ±l % or 
0.50 (whichever is 
greater) 

Maximum Operating Series 770: 50V 
Voltage: not to exceed rated 

power 

Temperature 
Coefficient: 

Temp. Range: 

Series 771: 100V 
not to exceed rated 
power 

± 100 PPM 330 to 
220 Ka 
±175 PPM above 
220 Ko to 1.0 Mega 
@ -55° to + 125°C 

-55° to +125°C 
(operating) 

Storage Temp. Range: -55° to + 125°C 

Dielectric Strength: 100V 

Lead Material: Solder coated 
copper alloy 

ORDERING INFORMATION: Place orders using following address: 

4700 

760 SERIES DUAI.-/N-I.INE 
SOLID CERAMIC CERMET 

RESISTOR NETWORKS 

ELECTRICAL SPECIFICATIONS 
Temperature Range: 

-55°C to +125°C (operating) 
Resistance Range: 

Standard - 220 through 1 Megn 
Special-Below220andabove 1 Mega 

Resistance Tolerance: 
Standard - ±2% 
Special- ±0.5% or V20 (whichever is 

greater) 
Resistance Matching: 
(2 like resistors) 

500 to 100 Ko - 0.5% or 0.50 which
ever is greater) 

100 Koto 500 Ko-1 % 
500 Ko to 3 Megn - 2.5% 

Ratio Matching: 
500 to 1000 - ±1 % 
1000 to lOOK - ±0.5% 
lOOK to 1 Meg - ±2% 
Muitiple ratio matching available 

upon engineering approval 
Temperature Coefficient: 

Standard - ±300 PPM/oC 
Special- ±100 PPM/oC 
Tracking - Available to 50 PPM/oC 

with same formulation and on same 
side of substrate 

Maximum Operating Voltage*: 
100V not to exceed rated power 

Dielectric Strength: 
200V 

MECHAN"ICAl SPECIFICATIONS 
Substrate Material: Alumina 
Resistor Material: Cermet - thick film 
Insulation Coating: Organic - epoxy 

phenolic 
Lead Material: Solder coated copper 

alloy 
Solder: 60/40 tin/lead 

BERNE DIVISION, 406 Pm Road, Berne, IN 46711 • (219) 589-8220 • TWX 810-323-1880 
* In Indiana, dba CTS Electronics Corporation 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1913 



4700 RESISTORS 

SINGLE .. IN"LINE, Coated 
THICK FILM RESISTOR NETWORKS 

MODELCSC 
SPECIFICATIONS 
Resistance Range: 100 to 3.3 Meg. 

Resistance Tolerance: 

Choice of .195" f4.95] "A" 
and .250" [6.35] "6" 
maximum seated heights. 

DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters] 

4700 

01 and 03 schematic: ±2% standard. ±1%, ±5%, 
±10% .and ±20% available. 
05 schematic: ±2% standard. ±5% available 

Resistance Temperature Coefficient: 
±100 PPMrC (-55°C to + 125°C) typical 

Terminals: Copper alloy, tin-lead plated 

'

" A _I ~.090Max. [2.29) 

Tl ) 
i13~O~Oi~) ~f Y r Y Y Y Yi~F---=- -

Body: High alumina. Resistors epoxy coated 

nT·ll 
1 2 3 n-' n 

n n···n 
1 2 3 4 

01 
SCHEMATIC 

(Available inA, 5, 6, 7, 8, 9, 10, 
11 or 12* pin package) 

03 
SCHEMATIC 

(Available in 4, 6, 8, 10 or 12* 
pin package) 

05 
SCHEMATIC 

(Available in 4,5,6,7,8,9,10, 
11 or 12~ pin package) 

.050 Max. L --11-- .032 [1.14) II 
[1.271 .018± .003 [.813) -n--

.1oo::!: .010 [.457 ± .076J .012 ±.003 
(2,54 :!: .254] [.31 ± .076] 
Non-Accumulative (LeadS are along 

centerline of body) 

SCHEMATICS TYPE A (Max.) B 

01,03,05 CSC04 .390 [ 9.91] .300 [ 7.62] 

01,05 CSC05 .490 [12.45] .400 [10.16] 

01,03,05 CSC06 .590 [14.99] .500 [12.70] 

01,05 CSC07 .690 [17.53] .600 [15.24] 

01,03,05 CSC08 .790 [20.07] .700 [17.78] 

01,05 CSC09 .890 [22.61] .800 [20.32] 

01,03,05 CSC10 .990 [25.15) .900 [22.86] 

01,05 CSC11 1.090 [27.69) 1.000 [25.40) 

01,03,05 CSC12 1.190 [30.23) 1.100 [27.94) 

*"8" profile only Contact factory for stock values. 

~ ~ SINGLE .. IN .. LINE, Molded 
~AL~ THICK FILM RESISTOR NETWORKS 

C(Max.} 

"A" Profile = 
.195 [4.95) 

"6" Profile = 
.250 [6.35] 

MODELMSP 
MSPXXC, .350" [8.89) 

above board 

SPECIFICATIONS 

ELECTRICAL 
Resistance Range: 100 to 3.3 Megohms 

Resistance Tolerance: 01 and 03 schematic: ±2% standard. 
±1%, ±5%, ±10% and ±20% available. 
05 schematic: ±2% standard. ±S% available. 

Temperature CoeffiCient: ±100 PPM/oC 
(-55°C to + 125°C) typical 

Terminals: Copper alloy, tin-lead plated 

DIMENSIONAL AND TERMINAL 
CONFIGURATIONS [Numbers in brackets indicate millimeters) 

o 

MSPXXA, .195" [4.95) 
above board 

I i--- .090 M ...... I [2.29J ax. 

9 
--II-- .012 ± .003 

[.30 ± .076] 

TYPE A (Max.) B C 

~_M_S_P_0_6~~.5_90_[=-1_4._99--,)~_.5_00_[=-1_2._70--,)~_5_ .195" [4.95) for MSPXXA 

~--,M.:.:..S::cP--,0.:.:..8~--.:..:..7.:.:..90:...[:::2.:.:..0 . .:.:..07,-,],--.:.:...7.:.:..00:...[=-1_7 . .:.:..78,,-,),---,--7_ .350" [8.89] for MSPXXC 

Contact factory for stock values. 

MSP10 .990 [25.15) .900 [22.86] 9 

01 SCHEMATIC 03 SCHEMATIC 05 SCHEMATIC 

nT·ll n n··· n 
2 n-1 2 4 n-1 

2 n-1 

For complete information, write or phone 
DALE ELECTRONICS. INC .. Box 26728, EI Paso, TX 799'26 • Phone 915-592-3253 

A·1914 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

rDAL0 DUAL .. IN.,LINE!j Molded 
~ ~ THICK FILM RESISTOR NETWORKS 

MODELS MDP14, MDP16 and MDP18 
01, 03, 05 Schematic 
SPECIFICATIONS 

ELECTRICAL 

STANDARD SCHEMATICS 

Resistance Range: 100 to 3.3 Megohms 

Resistance Tolerance: 01 and 03 schematic: ± 2% standard. 
± 1 %, ± 5%, ± 10% and ± 20% available. 
05 schematic: ±2% standard, ±1% and ±5% available. 

MDP160$ 

Resistance Temperature Coefficient: ±100 PPM/oC 
(-55°C to + 125°C) standard 

Terminals: Copper alloy, tin-lead plated 
Pin No, 1 MDP1601~ ~MDP'4.'~ ---..1 I 

MDP1801 

jHHHH 
pi" No 1 f.-- :::::: -=:W I 

FMDP1803 --1 
Body: Molded epoxy 

DIMENSIONS AND TERMINAL 
CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

TYPE A B 

MDP14 .750" [19.05] .600" [15.24] 

MDP16 .850" [21.59] .700" [17.78] 

MDP18 .950" [24.13] .800" [20.32] 

c 
6 

7 

8 
.100 ~ .010 

[2.54 ~ .254] 
Non-Accumulative Tot 

"e" Spaces 

GAL~ THICK FILM Rr:~~~~~~TWORKS 
MODELS SOMC·14 andSOMC·16 
01,03,05 Schematic 

SPECIFICATIONS 

ELECTRICAL 
Resistance Range: 100 to 1 Megohms 

Resistance Tolerance: 
01 and 03 schematic: ±2% standard. Le,d N::-~ I 
±1%, ±5%, ±10% and ±20% available. -SOIlC· •••• 

05 schematic: ±2% standard. ±5% available. SOMC·.O.'-

Resistance Temperature Coefficient: C"~\~'I 

±100 PPMfOC (-55°C to + 125°C) typical [85~7"oi.:{.,~oo-"',"m I 
Terminals: Copper alloy, 60/40 solder --I r 018 

dipped terminal I i [.457JTyp 

Body: Molded epoxy 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

TYPE A B c 
14 .390" [ 9.906] .350" [ 8.89] .300" [7.62] 

16 .440" [11.176] .400" [10.16] .350" [8.89] 

.050 = .005 
[1.27= .127] 

~SOMC·1603 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26728, EI Paso. TX 79926 • Phone 915-592-3253 

EEM 1988 For manufacturers' sales offices, see yellow pages 

SOMC·140S 

SOMe·i60S 

DIP 

A·1915 



4700 RESISTORS 4700 

~ 0 MILITARY QUALIFIED 
DALE® THICK FILM RESISTOR NETWORKS 

MIL·R·83401, STYLE RZ 
SPECIFICATIONS (Applicable to all styles) 

ELECTRICAL 

APPROVED SCHEMATIC 
ALTERNATIVES 

Pin--' 
No.1 

HHH 
14PIN ---I 

~16ptN 

Resistance Range: 10n to 1 Megohm 

Resistance Tolerances: ±1%, ±2%, ±5% 

NOTE: Mil-Qualified 05 schematics 
"H" and "J" also available. 

Temperature Coefficient: "M" = ±300 PPMrC; "K" = ±100 PPM/oC 
over the temperature range of - 55°C to + 125°C (+ 25°C reference) (frrfn Nff·n 

1 2 3 n-1 n 2 3 4 n-1 

DUAL.IN.LINE, MODELS MDM14 & MDM16 SCHEMATIC ,"C") 

M8340101 = 14 PIN, M8340102 = 16 PIN 

03 SCHEMATIC ,"G") 

MILITARY 
DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimeters] 

NO. 
OF PINS A B 

14 .750 [19.05] .SOO [15.24] 

1S .850 [21.59] .700 [17.78] 

C 

S 

7 

075:t 015 
[1.90:t _3811 

1(lO:'.. _010 
[2.54 ± 254J 

Non-Accumulative Tol. 
'C" Spaces 

MIL PIN 

M83401 01 XXXXXXA 

M83401 01 XXXXXXB 

M8340102XXXXXXA 

M8340102XXXXXXB 

120 ± ,005 
[3.05:t _13) 

FLAT PACK, MODEL DFM M8340103 = 14 PIN 

MIL. 
STYLE 

RZ010 

RZ010 

RZ020 

RZ020 

~ 
.320 Nom 
360 Max. 
[7.37 Min. 
8.13 Nom 
9.14 Max,] 

RES. RANGE 
DALE TOLERANCE 
TYPE ±1%, ±2%, ±S% 

MDM14-03 100-1 Meg. 

MDM14-01 100-1 Meg. 

MDM1S-03 100-1 Meg. 

MDM1S-01 100-1 Meg. 

DIMENSIONAL AND 
TERMINAL CONFIGURATIONS 

MILITARY RES. 
MIL. DALE RANGE TOLERANCE 

[~~;1Typ ~~~,mbers in brackets indicate millimeters] 1-===, MIL PIN STYLE TYPE ±1%, ±2%, ±5% 

M8340103XXXXXXA RZ030 DFM14·01 100-1 Meg. 
DFM14-11 100-1 Meg. 

M8340103XXXXXXB RZ030 DFM14-02 100-1 Meg. 
DFM14-12 100-1 Meg. 

-,---- 0.365 {9.27] Min 
~ 0.385 (9.781 Max 

~ I 
0.015[.38] Min. I I 0265 
0.019[.48] Max. ----j r-[6:73J Max 

Leads: - 01, - 02 = gold plated, -11, -12 = hot solder dipped 
1-0:0.250 M;O'-1 1-0:0.250 M;," 
I 16.35] I I \6.35] I~ 

f 1-----;;82'M".~---r-o 065 ~O.9551 I 0.005 + .001 

,':651 Max. [0.127 ~ :~~J 
- 0635J SINGLE.IN.LINE, MODEL MSM 

MILITARY RES. 
MIL. DALE RANGE TOLERANCE 

MIL PIN STYLE TYPE ±10/0, ±2%, ±S% 

M8340104XXXXXXC RZ040 MSMOSC01 100-1 Meg. 
M8340104XXXXXXG RZ040 MSMOSC03 100-1 Meg. 

M8340105XXXXXXC RZOSO MSM08C01 100-1 Meg. 
M8340105XXXXXXG RZOSO MSM08C03 100-1 Meg. 

M834010SXXXXXXC RZ060 MSM10C01 100-1 Meg. 
M834010SXXXXXXG RZ060 MSM10C03 100-1 Meg. 

M8340107XXXXXXC RZ070 MSMOSA01 100-1 Meg. 
M8340107XXXXXXG RZ070 MSMOSA03 100-1 Meg. TYPE A B C 

M8340108XXXXXXC RZ080 MSM08A01 100-1 Meg. MSMOS .583 ± .015 [14.81 ± .38] .500 [12.70] 5 
M8340108XXXXXXG RZ080 MSM08A03 100-1 Meg. 

M8340109XXXXXXC RZ090 MSM10A01 100-1 Meg. 
MSM08 .783 ± .015 [19.89 ± .38] .700 [17.78] 7 

M8340109XXXXXXG RZ090 MSM10A03 100-1 Meg. MSM10 .983 ± .015 [24.97 ± .38] .900 [22.8S] 9 

DIMENSIONAL AND "A" PROFILE 187 +008 

TERMINAL CONFIGURATIONS oJO +00, [4 ,,-/Jll, 
[NuJ!1bers in .brackets [.76 ~nl I---A---I -1 251 _1 r[~6""o~:, "". 
IndIcate millimeters] -'OJ ~ . 1~ 9 L . Pin !!1 • ~ 

040 +1)0.'-1 ~ n ~ n n ---. r 
[1.0'. +.Oill.--1~_1 .017 ± .004 II 135 + .015 II .012 ± .004 - .361 [.43:t .10] --- -- ,_ 010 --H-- [.31 :!: .10) 

100 ~ 005 __ [3.43-+,,381J 

No~.~~u~~1!1,ve B - .254] 

C equal spaces 

"C" PROFILE 

.000 + .00' f---- A -----j --I 1-.089 ± .014 " 

[.76 ~ :?~r ~. CI342 + ,008 Q [2.26:!: .36] ax 
.... 38] Pin Nt .... 010 

I (8.69 + .2OJ 

r-~' -251 
.040 + :009 -. 

11.02.-+ ~~~l. ~017 :t.OO4 II 135 + 015 \I .012 :!: .004 
-.38] [.43±.101-l- . -:O1(~ --1I--[.31:t,10] 

100 :t 005 __ [3.43 + .381] 
12.54 :t .131, B - .254] 

Non-Accumulallve 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26728, EI Paso. TX 79926 • Phone 915-592-3253 

A·1916 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

DALE® RESISTOR/CAPACITOR NETWORKS 
G 0 DUAL & SINGLE·IN·LINE PACKAGES 

RIC Networks 
FEATURES 

• Ideal where repetitive circuits are required. 

• Wide range of RIC values for special applications. 

• High density packaging for reduced assembly costs, improved performance 
and simplified board layout. 

• Utilize same thick film circuit materials as those 
qualified to MIL-R-83401. 

• Capacitors available to EIA RS 198 or MIL-C-55681. 

GENERAL SPECIFICATIONS 

RESISTORS 

(SIP) 100-3.3 meg 
Value Range (DIP) 100.3.3 meg 

Tolerances ±2% standard, ±1%, 
±S%, ±10% , ±20% 
available 

Temperature Characteristics ±100ppmrC Typical 
(-55°C to +125°C) 

Voltage Rating 100VDC 

Dissipation Factor (1 V RMS @ 1 KHZ) NI A 

Operating Temperature Range 

'Capacitors tested at 1V RMS @ 1 KHZ @ 25°C 

STANDARD PACKAGE CONFIGURATIONS 

NPO 

1 OOp! -4 700p! 
100p!-2700p! 

±5% & ±10% 

±30ppm/OC 

50VDC 

0.1% max 

'CAPACITORS 

BX 

500pl-0.1 p.1 
500pl-0.1 p.1 

±10% & ±20% 

±15% @ OVDC & +15%, 
-25% @ rated VDC 

50VDC 

2.5% max 

-55°C to +125°C 

DIMENSIONAL AND TERMINAL CONFIGURATIONS: [Numbers in brackets indicate millimeters] 

DUAL·IN·LINE 

.075:t: ,015 
[1.90::!: .381J 

050 ::!: .005 
[1.27::!: .127} 

310::!: .010 
[7.87 :t: .254] 

.250 ± .005 
[6.35 ± .127 

'.. ..I 
I .290 Min. I 

.320 Nom . 

. 360 Max. 
[7.37 Min. 
8.13 Nom. 
9,14 Max.] 

No. of Pins 

14 

4700 

14 and 16 Pin 
Molded DIP styles 

4 thru 12 Pin 
Coated SIP styles 

X7R 

500pl-0.1 p.1 
500pl-0.1 p.1 

±10% & ±20% 

±15% 

50VDC 

3.0% max 

A B 

.750 [19.05] .600 [15.24] 

16 .850 [21.59] .700 [17.78] 

SINGLE·IN·LINE 

EEM 1988 

.100 ± .010 
[2,54 ± 0.254] 
Non-Accumulative 

No. of Pins A (Max.) 

4 .390 [9.91] 

5 .490 [12.45] 

6 .590 [14.99] 

7 .690 [17.53] 

8 .790 [20.07] 

9 .890 [22.61] 

10 .990 [25.15] 

11 1.090 [27.69] 

12 1.190 [30.23] 

For complete information, write or phone 
DALE ELECTRONICS, INC., Box 26728, EI Paso, TX 79926 • Phone 915-592-3253 

For manufacturers' sales offices, see yellow pages 

B 

.300 [7.62] 

.400 [10.16] 

.500 [12.70] 

.600 [15.24] 

.700 [17.78] 

.800 [20.32] 

.900 [22.86] 

1.000 [25.40] 

1.100 [27.94] 

A'1917 



4700 RESISTORS 

rDAL~ SURFACE MOUNTED RESISTORS 
~ ____ ~ THIN FILM RESISTOR NETWORK 

MODEL TLCC-XXA 
01 Schematic: 15 to 23 resistors with highest numbered terminal common 
03 and 06 Schematics: 8 to 12 isolated resistors 

FEATURES 

• Highly stable thin film 

• Low temperature coefficient Nichrome Film 

• Hermetic 

• Uniform performance characteristics 

SPECIFICATIONS 

01 SCHEMATIC 16 

Package 0.8 

20 24 

1.0 1.2 

Resistance Range: 1 K ohm to 100K ohm 

Resistance Tolerance: 2%,1%,0.5% 

Resistance Ratio Match: 1%, 0.5%, 0.1% 

Resistance Temperature Coefficient: 
Element 0.05 0.05 0.05 

±25 PPMrC (-55°C to + 125°C) typical 

T.C. Tracking: ±10 PPM/oC (-55°C to +125°C) typical 

Body: 90% minimum alumina content 

Terminals: Gold, 60 microinch minimum 

Lid: Gold plated Kovar 

Seal: Gold-tin alloy 

MODELS TOMC-i4 and TOMC-i6 

03 and 06 SCHEMATICS 16 20 24 

Package 0.8 1.0 1.2 

Element 0.100 0.100 0.100 

Size: TLCC-16A = .300" x .300" x .077" 
TLCC-20A = .350" x .350" x .077" 
TLCC-24A = 0400" x .400" x .077" 

01 Schematic: 13 or 15 resistors with highest numbered lead common 
03 Schematic: 7 or 8 isolated resistors 

FEATURES 

• .090" [2.29] maximum seated height 

• Rugged, molded case construction 

• Highly stable thin film 

• Low temperature coefficient, ±25 PPM/DC (-55°C to + 125°C) 

• Reduces total assembly costs 

• Compatible with automatic surface mounting equipment 

• Wide resistance range 

• Uniform performance characteristics 

SPECIFICATIONS 
Resistance Range: 100 ohms to 100K 

Resistance Tolerance: ±1%, 0.5%, .1% 

Resistance Ratio Match: 0.5%, 0.1 %, .25%, 0.05% 

Resistance Temperature Coefficient: ±25 PPM/oC, 

T.C. Tracking: ±5 PPMfDC (-55°C to + 125°C) typical 

Resistor Power Rating: 01 = .05 watt maximum at 25°C 
03 = .100 watt maximum at 25°C 

Package Power Rating: 14 pin or 14 lead = .65 watt 
16 pin or 16 lead = .75 watt 
(maximum at 25°C) 

Solderability: Per MIL-R-83401 

Leads: Copper alloy, solderable 
Body: Molded epoxy 

Body Size: TOMC-14 = .390" x .220" x .080" 
TOMC-16 = .440" x .220" x .080" 

For complete information, write or phone 
DALE ELECTRONICS. INC .• 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

A'1918 For manufacturers' sales offices, see yellow pages 

4700 

EEM 1988 



4700 RESISTORS 

~ ~ COMMERCIAL 
~ALV THICK FILM CHIP RESISTORS 

DALE SERIES CRCW 
FEATURES 

• Internationally standardized size 

• Automatic placement compatibility 

• Flow solderable 

• Thick film resistance element 

• Wraparound termination 

• Inner electrode protection 

SPECIFICATIONS 

E·12 
Std. Res. E·24 E·96 

Resistor 

Nickel barrier 
Solderable coating 

(60/40 tin lead) 

Power 
Rating 

Values Std. Res. Values Std. Res. Values and 

±10% & 
±20% 

Dale 

HOW TO ORDER 

±S% ±S% 

±200 
PPMfOC 

10n 
to 

1 Meg. 

10n 
to 

2.2 Meg. 

CRCW 
SERIES 

10n 
to 

1.5 Meg. 

±1% 

±200 
PPMfOC 

10n 
to 

1 Meg. 

10n 
to 

2.2 Meg. 

10n 
to 

1.5 Meg. 

XXXX 
SIZE 

Maximum 

±1% ±.5% 
Operating 
Voltage 

((u 70'C) 
(See 

±100 derating 
PPMI"C curve) 

10n 1/16W to 100V 1 Meg. 

1 OJ! 1/BW to 200V 1 Meg. 

20[1 1/4W to 200V 220K 

XXXorXXXX 
RESISTANCE VALUE CODE 

First two digits 
(3 for "F" tolerance) are 
significant; last digit is 
the multiplier 

4700 

DIMENSIONS [Numbers in brackets indicate millimeters] 

C -a I--

-jDf-:r]c 
Zero 
Ohm 

Jumpers A (Length) B (Width) C D E 

0.0511 .079 .049 .020 .016 .016 
Max. ± .008 ± .008 ± .008 ± .010 ± .010 

1 AMP [2.00 [1.25 [.50 [40 [.40 
Max. ± .20] ± .20] ± .20] ± .25] ± .25] 

0.05!! .126 063 .022 .020 .020 
Max. ± .008 + .006 ± .006 ± .010 ± .010 

2 AMP [3.20 - .008 [.56 [.50 [.50 
Max. ± .20] [1.60 ± .15] ± .25] ± .25] 

+ .15 
- .20] 

0.05n .126 .098 .022 .020 .020 
Max. ± .008 ± .008 ± .006 ± .010 ± .010 

4 AMP [3.20 [2.50 [.56 [.50 [.50 
Max. ± .20] ± .20] ± .15] ± .25] ± .25] 

.200 .100 .022 .020 .020 
+ .009 + .009 ± .006 ± .010 ± .010 
- .006 - .006 [.56 [.50 [.50 
[5.08 [2.54 ± .15] ± .25] ± .25] 
+ .23 + .23 
- .15] - .15] 

.250 .126 .022 .020 .020 
+ .009 + .008 ± .006 ± .010 ± .010 
- .006 - .006 [.56 [.50 [.50 
[6.35 [3.20 ± .15] ± .25] ± .15] 
+ .23 + .20 
- .15] - .15] 

• = Contact Factory for Availability 

x 
TOLERANCE 

F = ±1% 
J = ±5% 

xxx 
*PACKAGING 

802 = Bulk - 1 ,000 pieces per plastic bag. 
RT1 = Paper Tape - 5,000 pieces per reel. 
RT2 = Punched Plastic Tape - 5,000 pieces 

per reel. 
RT3 = Punched Plastic Tape -10,000 pieces 

per reel. (Contact factory) 

For complete information, write or phone 'Contact factory for packaging on 2010 and 2512 sizes. 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1919 



4700 . RESISTORS 

~ALy THICK FILM CHIP RESISTORS 

MODELS RCM AND RCWPM/RCWM 
Established Reliability 
Military Qualification MIL-R-55342/2, 13, 14, IS, 16 

MODELS RC and RCWP/RCW 
Commercial 

DIMENSIONAL AND TERMINAL CONFIGURATIONS 
[Numbers in brackets indicate millimetersd 

4700 

FEATURES 

• Allows wide design flexibility for use 
with hybrid circuitry 

_ :r005 

~'3) 

• One-surface and wraparound terminations 
8 • 005 8 , .005 ----i 1 _ 

• Choice of sizes and power ratings 

• Dale has complete capability to develop specific 
reliability programs designed to customer requirements 

(~'3) ----I I-:: (,,3) ) ,-

L-__ :--= __ ~I =V~~ ~~f C :OJ :=Im ~~gr 
( A , .005 _ ( .015 , .005 ---j f--- I 

• Custom sizes can be designed for special applications 
r------- I:!: .13] ----, 1.38 :!: .131 ~ ± .005 ---i 

(, .13) 

RCandRCM 
(One-surface termination) 

RCWP/RCW, RCWPMlRCWM 
(Wraparound termination) 

RCM and RCWPMIRCWM 
SPECIFICATIONS 
ELECTRICAL 

Resistance and Tolerance Range: 
RCM/RCWPM/RCWM550: 1011 to 470K, ±1%, 2%, 5% and 10% 
RCM/RCWPM/RCWM575, 5100, 5150 and 7225: 

1011 to 1 Meg., ±1%, 2%, 5% and 10% 

ReSistance Temperature Coefficient: 
(-55°C to + 125°C) "M" = ± 300 PPM/oC 

UK" = ± 100 PPMfOC 

Power Rating: Maximum at 70°C 
RCM/RCWPM/RCWM550 = 50 MW RCM/RCWPM/RCWM5150 = 150 MW 
RCM/RCWPM/RCWM575 = 100 MW RCM/RCWPM/RCWM7225 = 225 MW 
RCM/RCWPM/RCWM5100 = 100 MW 

RC and RCWPIRCW 
SPECIFICATIONS 
ELECTRICAL 

Resistance Range: 
RC/RCWP/RCW540: 511 to 4.7 Meg. 
RC/RCWP/RCW550: 511 to 4.7 Meg. 
RC/RCWP/RCW575: 511 to 10 Meg. 
RC/RCWP/RCW5100: 1011 to 15 Meg. 
RC/RCWP/RCW5150: 1011 to 15 Meg. 

RC/RCWP/RCW1100: 511 to 7.5 Meg. 
RC/RCWP/RCW7225: 1011 to 15 Meg. 
RC/RCWP/RCW2010: 1011 to 15 Meg. 
RC/RCWP/RCW2512: 1011 to 15 Meg. 
RC/RCWP/RCW1206: 1011 to 10 Meg. 

Resistance Tolerance: ± 1%, ± 2%, ± 5%, ± 10%, ± 20% 

Resistance Temperature Coefficient: 
(-55°C to +125°C) ±100 PPM/oC, ±200 PPMfOC, ±300 PPMfOC 

MIUTARY 
STYLE 

RM050S 

RM070S 

RM100S 

RM1505 

RM220B 

DALE 
TYPE A (Length) B 

RCM550 .050 11.271 .010 

RCWPM/RCWM550 .05511.40) (.25) 

RCM575 .075 [1.911 .015 

RCWPM/RCW7575 .080 12.03J 1·38) 

RCM5100 .100 [2.54] .015 

RCWPM/RCWM5100 .105 [2.67] 138) 

RCM5150 .150 [3.611 .015 

ACWPM/RCWM5150 .155 (3.94J (.38J 

RCM7225 .22515.72J .015 

RCWPM/RCWM7225 .23015.841 1.38J 

COMMERCIAL STYLE 
DALE TYPE A (Length) B 

RC540 .050 [1.27) .010 [.25J 

RCWP/RCW540 .05511.401 .010 [.25J 

RC550 .050 [1.271 .010[.25) 

RCWP/ACW550 .05511.40) .010 1.25) 

RC575 .075 [1.91) .015 {.38] 

RCWP/ACW575 .080 12.03) .0151.38) 

RC51 00 .10012.54) .015 [.38J 

RCWP/RCW5100 .105(2.67) .0151.38) 

RC5150 .150[3.81J .015(.381 

RCWP/RCW5150 .15513.941 .0151.38J 

RC1100 .100 [2.541 .015[.38J 

RCWP/RCW1100 .10512.671 .0151.38J 

RC7225 .225(5.72) .0151·38J Power Rating (@ 70°C) and Maximum Operating Voltage: 
RC/RCWP/RCW540 = 80 MW, 40 VDC RC/RCWP/RCW1100 = 400 MW, 100 VDC RCWP/RCW7225 .230 [5.841 .0151.38) 
RC/RCWP/RCW550 = 100 MW, 50 VDC RC/RCWP/RCW7225 = 600 MW, 200 VDC 
RC/RCWP/RCW575 = 150 MW, 70 VDC RC/RCWP/RCW2010 = 800 MW. 200 VDC 
RC/RCWP/RCW5100 = 200 MW, 100 VDC FlC/RCWP/RCW2512 = 1000 MW. 200 VDC 
RC/RCWP/RCW5150 = 350 MW, 125 VDC RC/RCWP/RCW1206 = 250 MW, 100 VDC 

Operating Temperature Range: -55'C to +125'C 

HOW TO ORDER-MILITARY PART NUMBER 
M55342/2 M 

DETAIL SPEC. NO. 

M55342/2 ~ RM0505 
M55342/6 ~ RM0705 
M55342/3 ~ RM1005 
M55342/4 ~ RM1505 
M55342/5 ~ RM2208 

CHARACTERISTIC 

M ~ ±300 PPMI'C 
K ~ ±100 PPM/OC 

1003 
RESISTANCE VALUE 

The first two digits 
(three for "F" tolerance) 
are, significant figures 
and the last digit 
specifies the number 
of zeros to follow. 

HOW TO ORDER: RC and RCWPIRCW-Commercial Styles 

RCWP 5100 103 
STYLE 

RC = One-surface 
termination. 

RCW = Wraparound 
termination. 

RCWP = Wraparound 
terminatio,n, pre·tinned 
nickel barrier. 

540 
550 
575 
5100 
5150 

SIZE 

1100 
7225 
2010 
2512 
1206 

RESISTANCE CODE 

The first two digits 
(three for "F" tolerance) 
are signHicant figures 
and the last digit 
specifies the number 
of zeros to follow. 

F 
TOLERANCE 

F = ±1% 
G ~ ±2% 
J ~ ±5% 
K = ±1001o 

G 
TOLERANCE 

F = ±1% 
G = ±2% 
J .= ±5% 
K "" ±10% 
M = ±20% 

AC2010 

ACWP/ACW2010 

AC2512 

RCWP/RCW2512 

RC1206 

RCWP/RCWl206 

s 
TERMINATION 

S = Pre·tinned 
Platinum-Gold 
one·surface (RCM). 

R "" Pre·tjnned 
Platinum·Gold 
wraparound (RCWPM). 

T == Untinned 
Platinum-Gold 
one-surface (RCM). 

U"" Untinned 
Platinum-Gold 
wraparound (RCWM). 

40 

.200 [5.OBJ .0151.38J 

.205 [5.21J .0151.38J 

.25016.35J .0151.38) 

.255 [6.48J .0151.38) 

.120 [3.05J .015 (.38J 

.120 [3.05J .015 [.38J 

M 
FAILURE RATE 

M = 1%/1000 hours 
P = 0.1%/1000 hours 
R = 0,01%/1000 hours 

B = Pre-tinned Nickel 
Barrier wraparound 
(RCWPM). 

C = Untinned Palladium 
Silver wraparound 
(RCWM). 

TERMINATION CODE 

No Code"" Solder 
Pre-tinned (standard) 

20 ~ Gold (RC only) 
40 ~ Platinum Gold (RC & Flew only) 
42 ~ Palladium Silver (RC & RCW only) 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

C(Wldlh) 

.050 
11.27) 

.050 
11.27) 

.050 
11.27J 

.050 
11.271 

.075 
11.91J 

C(WkHh} 

.040 (1.02) 

.040 (1.02J 

.050 (1.271 

.050 (1.27J 

.05011.27J 

.05011.271 

.050[1.27) 

.050 [1.27) 

.050 [1.27J 

.050 (1.271 

.100 [2.541 

.100 12.54) 

.07511.91) 

.075(1.91) 

.100[2.54) 

.100 12.541 

.125[3.18) 

.12513.181 

.060[1.521 

.06011.521 

A·1920 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

r-: ~ COMMERCIAL 
~Al.y PRECISION THIN FILM RESISTORS 

========~-~ •...• ~,~==== ~=== 

MODEL PTF, COATED 
Low T.e. - Tight Tolerance 

STANDARD ELECTRICAL SPECIFICATIONS 
MAX. 

DALE 85'C MAX. WT. WORKING 

4700 

TYPE RATING (Grams) VOLTAGE RESISTANCE RANGE 

PTF 51 1/20 W .11 200 50n to 100K 

FEATURES PTF 56 1/8 W .35 300 50n to 499K 

• Performance exceeds MIL-R-55182 requirements PTF 65 1/4 W .75 500 50n to 1 Meg. 

• Models available to meet MIL-R-122, contact factory 

• Extremely low temperature coefficients of resistance 

• Very low noise and voltage coefficient 

• Wide precision resistance range in small package 

• 100% laser spiralled 

• Very good high frequency characteristics 

• Proprietary epoxy coating provides superior 
moisture protection 

• Acceptance testing available 

• Can replace wirewound bobbins 

MATERIAL 
Element: Precision deposited nickel-chrome 

alloy with controlled annealing 

Core: Fire-cleaned high purity ceramic 

Encapsulant: Specially formulated epoxy 
compounds. Coated construction. 

Termination: Standard lead material is solder
coated copper. Solderable and weldable per 
MIL-STD-1276, Type C. 

PERFORMANCE DATA 

Standard tolerances from 1 % to .01 %. 

PHYSICAL CONFIGURATIONS 
TYPE DIM. A DIM. B. DIM. C (MAX.) 

PTF 51 .150 ± .020 .070 ± .010 .200 
[3.81 ± .51] [1.78 ± .25] [5.08] 

PTF 56 .250 + .031 
- .046 .091 ± .009 .300 

[6.35 + .79] [2.31 ± .23] [7.62] 
- 1.17] 

PTF 65 .375 ± .062 .145 ± .016 .475 
[9.53 ± 1.57] [3.68 ± .41] [12.07] 

I--- 1.50:':: .125 I -I I [38.10:':: 3.181 ... A----, ~ 

( > 

TEMPERATURE 
COEFFICIENT CODE 

-20° to +85°C 
T.C. TEMPERATURE 

CODE COEFFICIENT 

T-l0 o ± 15 PPM/DC 

T-13 o ± 10 PPMI'C 

T-16 O± 5 PPMI'C 

DERATING 

D 

DIM.D 

.016 
[.406] 

.025 
[.635] 

.025 
[.635] 

TEST per 
MIL-R-55182 

(Exceptions Noted) 

Thermal Shock (-55DC to +85DC) 

MAX. Il.R 
(Typical 

Test Lots) 

0.02% 

SPECIFICATION 

MIL-STD-202, Method 107 

Dale PTF resistors have an operating 
temperature range of -55°C to + 150°C. 
They must be derated according to the 
curve below. 

Moisture 0.08% MIL-STD-202, Method 106 

Resistance to Solder Heat 0.02% MIL-STD-202, Method 210 

Dielectric Withstanding 0.01% MIL-STD-202, Method 301 & 105 

Short Time Overload 0.01% MIL-R-l0509, Para. 4.6.6 

Damp Heat 0.08% IEC Publication #68-2-3 (56 days) 

Low Temperature Operation 0.02% MIL-R-55182, Para. 4.7.9 

0: 120 

~100 
~ 80 
CI 
~ 60 
~ 40 
~ 20 
if. 0 

85'C 

~ 
r-... 

i". 
" 

" i', 
Life (1000 hours rated power@ 85DC) 0.04% MIL-R-55182, Para. 4.7.17 

30 50 70 90 110 130 150 
AMBIENT TEMP. DEG. CENTIGRADE 

MATCHED SETS - NETWORKS 
Dale's many years of experience in matching resistors for sets and networks, combined with the superb performance of 

the PTF product, provide the best and most economical solution to your precision resistor requirements. Why? Because 
most applications for precision resistors depend on two or more discretes having an initial tolerance ratio and a resistance 
tracking capability over temperature rather than each discrete resistor meeting the absolute requirements of the application. 

Cost savings approaching 50% can be realized when relatively tight matching requirements are specified while permitting 
the absolute parameters of the discrete resistors to have more relaxed specifications. 

Dale application engineers are available to assist you in specifying your requirements in the most economical way 
possible. 

For complete information, write or phone 
DALE ELECTRONICS. INC_. 2300 Riverside Blvd., Norfolk, NE 68701 • Phone 402-371-0080 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1921 



4700 RESISTORS 4700 

~AL~ ~~T~~F~L~C~t~STOR!S==========~-===========~~ 
MODELS CCF-07, CCF-50, CCF-55 and CCF-60, COATED 

FEATURES 

• 1/4 watt at 70°C power rating (CCF-07, -50, -55, -60) 
1/2 watt at 70°C power rating (CCF-55 and CCF-60) 

PHYSICAL CONFIGURATION 
[Numbers in brackets indicate millimeters] 

CCF-Cl7 .245 ± .020 

• Superior electrical performance. CCF-50 meets or exceeds 
MIL-R-10509. CCF-55 and CCF-60 meet or exceed MIL-R-22684 
(RL07) and MIL-R-10509 (RN55D). CCF-07 meets electrical 
requirements of MIL-R-22684 (RL07) and MIL-R-11. 

I 1.10 ± .040 [6.22 ± .51 .025 ± .002 
[27.94 ± 1.02J ---0-1-00>-- --j [.635 ± .051J Oi •. '-___ "'--.l 

}===i==== 

• Flame retardant epoxy conformal coating 
• Color band marking for ease of identification after mounting 

SPECIFICATIONS 
ELECTRICAL 
Resistance Range: 100 to 1 Megohm, ± 1%, ± 2% 

100 to 2 Megohms, ± 5% (CCF·07) 

CCF·50 

f 
.090 ± .008 

[2.29 ± .20J Oi •. 

t 
.062 ± .004 

[1.57 ± .102J Oi •. Resistance Tolerance: ±1% (CCF·50, CCF-55, CCF-60) ±2%, 
± 5% (CCF·07) ·Leads solderable to within .062 [1.57] of the ends of the body. 

Resistance Temperature Coefficient: ± 100 PPMI"C = CCF-07 
2% tolerance ( - 65°C to + 150°C); CCF-50. CCF-55 and CCF·60 
(- 65°C to + 165°C).± 200 PPM/DC = .CCF-07, 5% tolerance 
\-65°Cto +150°C) 

Resistor Power Rating: 1/4 watt at + 70°C (CCF-07, - 50, - 55, - 60) 
1/2 watt at + 70°C (CCF-55 and CCF-60) 

Maximum Working Voltage: 250V RMS = CCF-07 and CCF-55 
200V RMS = CCF-50 
350V RMS = CCF-60 

Insulation Resistance: 10,000 Megohms 
Operating Temperature Range: CCF-07 = - 65°C to + 150°C; 

CCF·50, CCF-55 and CCF·60 = -65°C to +165°C 

CCF·55 
&CCF·60 

TYPE DIM. A 

CCF-55 .245", .020 
[6.22 + .51] 

CCF-60 .344'" .031 
[8.74 ± .79] 

RESISTANCE VALUES 

OIM.S DIM.C DIM. 0 {Max·l 
.090", .008 .265 .025", .002 
[2.29 + .20] [6.73] [.84 '" .050] 
.139", .009 .400 .025 ± .002 
[3.53 ± .23] [10.16] [.84 ± .050] 

CCF-07 is available in the standard 24 resistance values per decade. CCF-50, CCF-55 and CCF-60 are 
available in the standard 96 resistance values per decade. Values are obtained from the appropriate 
decade table by multiplying by powers of 10. Example: 24 = 24 ohms, 240 ohms, 2.4K, 24K or 240K. 

CCF·07 CCF·50, CCF·55 and CCF·60 
10 22 47 10.0 12.1 14.7 17.8 21.5 26.1 31.6 38.3 46.4 56.2 68.1 82.5 
11 24 51 10.2 12.4 15.0 18.2 22.1 26.7 32.4 39.2 47.5 57_6 69.8 84.5 
12 27 56 10.5 12.7 15.4 18.7 22.6 27.4 33.2 40.2 48.7 59.0 71.5 86.6 
13 30 62 10.7 13.0 15.8 19.1 23.2 28_0 34.0 41.2 49.9 60.4 73.2 88.7 
15 33 68 11.0 13.3 16.2 19.6 23.7 28.7 34.8 42.2 51.1 61.9 75.0 909 
16 36 75 11.3 13.7 16.5 20.0 24.3 29.4 35.7 43.2 52.3 63.4 76.8 93.1 
18 39 82 11.5 14.0 16.9 20.5 24.9 30.1 36.5 44.2 53.6 64.9 78.7 95.3 
20 43 91 11.8 14.3 17.4 21.0 25.5 30.9 37.4 45.3 54.9 66.5 80.6 97.6 

HOW TO ORDER 
CCF-07 241 G,J 
CCF-50 3010 F 
CCF-55 3010 F 
CCF-60 3010 F 

MODEL NUMBER RESISTANCE VAWE TOLERANCE 

First two digits are significant CCF-07 
for CCF-07; first three digits G = ±2% 
for CCF-50, CCF,55 and J = ±5% 
CCF-60. Last digit specifies CCF-50, -55, -60 
the number of zeros. F = ±1% 

EXAMPLE: CCF-07 241G = A 1/4 watt metal film resistor with ±100 PPMI"C T.C., resistance of 240 ohms and tolerance of ±2%. 

OIM.E 

1.10 '" .040 
[27.94 '" 1.02] 

1.00 ± .040 
[25.40 ± 1.02] 

CCF.50 3010F, CCF·55 3010F & CCF·60 3010F = A 1/4 watt metal film resistor with ±100 PPMI"C T.C., resistance of 301 ohms and tolerance of ±1%. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

A'1922 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 

COMMERCIAL 
METAL FILM RESISTORS 

MODELS FRJ-50 and FRJ-55 
JUMPER RESISTOR 
Coated 
TAPE AND REEL PACKAGING 

ELECTRICAL 

Resistance: 0.010 Max. 

Current Rating: 25 amps at 25°C, derating to 0 amps at 150°C 

RESISTORS 

Insulation Resistance: Dry 10,000 Megohms; wet 100 Megohms 

Dielectric Strength: Atmospheric - 500V RMS, reduced 325V RMS 

Insulation Flammability: Self-extinguishing 10 seconds after flame is removed 

Lead Material: Tin-plated copper (Max. 98% tin) 

PACKAGING 
Taped Lead and Reel Package Per EIA RS296-D Class I 

NOTES: 
1. Quantity per reel: 5,000 pieces in 5,000-piece increments. 

2. A minimum of 12" 300mm bare tape leader shall be 
provided at each end of the reel. 

3. Paper separator protection between layers of components. 

4. Reel arbor hole is 1.25" [31.75]. 

DALE TYPE CPF 
Power, Flameproof 
FEATURES 

PART MARKING 

SINGLE BLACK 

==iF={~] 

PHYSICAL CONFIGURATION 
[Numbers in brackets indicate millimeters] 

FRJ-50 
.134 Max 

1 1.10 " .118 1:=[3.4] ---j .020" .002 
[28" 3] I [.51 " .05] 

~====~C~ __ ~J~F==~t=== 

FRJ-55 

.062" .010 
[1.57 ± .25] 

.265 Max. 
[6.73] 

/---1.10".118 -f----=- -j .024".002 

cl===[2=8="3=1===~( I~ JF~====[·6=1*f=·0=5]=== 

f 
.090" .008 
[2.29" .2] 

• High power rating, small size • Special filming and coating processes • Low noise 

• Flameproof, high temperature coating • Excellent high frequency characteristics • Low voltage coefficient 

SPECIFICATIONS 

Resistance Tolerance: CPF-1, 2, 4 = .1%, .25%, .5%,1%,5% 
CPF-5,75 = .5%, 1%, 5% 

Resistor Temperature Coefficient: ± 100 PPMrC; 
± 50 PPMrC, ± 25 PPMrC 
(measured from -55°C to +125°C, referenced to +25°C) 

Insulation Resistance: 10,000 Megohms 

DALE 
TYPE 

CPF-1 

CPF-2 

CPF-4 

CPF-5 

CPF-75 

WATTAGE 1% and above 
RATING VOLTAGE RESISTANCE 

70·C RATING RANGE 

250 1 ohm-150K 

2 350 1 ohm-150K 

4 500 1 ohm-150K 

5 700 90hm-125K 

7.5 1000 24ohm-125K 
Operating Temperature Range: - 65°C to + 230°C 
Dielectric Strength: 900 VAC for CPF-1 through 

CPF-5; 1000 VAC for CPF-75 Contact factory for resistance range in precision tolerance. 

I--- 1.50:<:: .125 I -I I [38.10:<::3.18].... A---,~ 

PHYSICAL CONFIGURATION 
INumbers in brackets indicate millimeters] 

TYPE DIM. A 

CPF-l .240 ± .020 [ 6.10 ± .508] 

CPF-2 .344± .031 [ 8.74± .787] 

CPF-4 .555±.041 [14.10±1.04] 

CPF-5 .937 ± .062 [23.80 ± 1.58] 

CPF-75 2.062 ± .062 [52.38 ± 1.58] 

DIM.B 

.090 ± .008 [2.29 ± .203] 

.145±.015 [3.68±.381] 

.180±.015 [4.S7±.381] 

.296±.031 [7.52±.787] 

.296±.031 [7.52±.787] 

f o 

DIM. C (Max.) 

.310 [ 7.87] 

.425 [10.80] 

.650 [16.51] 

1.187 [30.15] 

2.312 [58.72] 

For complete information, write or phone 

DIM. 0 

.025±.002 [.635±.OSl] 

.032±.002 [.813±.051] 

.032±.002 [.813±.051] 

.032 ± .002 [.813 ± .051] 

.032±.002 [.813±.051] 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701· Phone 402-371-0080 

4700 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1923 



4700 RESISTORS 4700 

~ ~ SPECIAL PURPOSE 
DALE@ METAL FILM RESISTORS 

PHYSICAL CONFIGURATION 
[Numbers in brackets indicate millimetersJ 

1.50±.125 --l 

MODELS CMF·55·39 and CMF·60·64 
Fusible, Flameproof 

C=A "1-=-.L8.10 ± 3.18J I 

&" .. 4r ! 
FEATURES 
• Fusible - Circuit protection in case of other component failure 

• Flameproof - Meets EIA RS-325, will not flame when overloaded 

• Special filming and coating processes 

• Meets environmental requirements of MIL-R-22684 

ELECTRICAL 

TYPE DIM. A 

CMF·55·39 .240 ± .020 
[6.10 ± .51] 

CMF-60-64 .370 ± .035 
[9.40 ± .89] 

DIM.B DIM.C DIM.D 

.090 ± .008 .278 .025 ± .002 
[2.29 ± .20] [7.1] 1.635 ± .051] 

.145 ± .010 .425 .032 ± .002 
[3.68 ± .25] [10.80] [.813 ± .051] 

Resistance Range: SO to 10K 

Resistance Tolerance: ± 1% 

Maximum Flame Test Voltage: CMF-SS-39 = 3S0V RMS or DC 
CMF-60-64 = SOOV RMS or DC 

Resistance Temperature Coefficient: ±100 PPMfC 
( - 6SoC to + 16S°C) 

Resistor Power Rating: CMF-SS-39 = 1/4 watt @ + 70°C 
CMF-60-64 = 1/2 watt @ + 70°C 

Insulation Resistance: 10,000 Megohms 

Operating Temperature Range: -6SoC to +16SoC 

(Derate linearly from rated power at + 70°C to zero power at + 16S°C) 

DUAL .. IN"LINE 
THIN FILM. RESISTOR NETWORKS 

MODELS TDP14 and TDP16 
SPECIFICATIONS 
Resistance Range: 1000 to 100KO 

Resistance Tolerance: 1%, .S%, .1% 

Ratio Match: .OS%, .1%, .S% 
STANDARD SCHEMATICS 

Resistance Temperature Coefficient: ±2S PPM/oC 

Resistor Power Rating: 
01 Circuit = .OS watt/resistor at 2SoC 
03 Circuit = .1 watt/resistor at 2SoC 

Package Power Rating: .7 watt/package at 2SoC 

Maximum Operating Voltage: 100 VDC 

_ HHH 
Pin No. I I -TDP1403--1 

____ TDP1603 
Voltage Coefficient of Resistance: < S PPMIV typical 

T.C. Tracking: ±S PPMfOC (-SSOC to + 12S°C) 

Operating Temperature Range: ~SsoC to +12SOC 

Storage Temperature Range: -SsoC to +1S0°C 

Terminals: Solder Coated Copper Alloy 

Body: Molded Epoxy 

Resistive Material: Nichrome film 

APPLICATIONS 
• Precision voltage/current dividers 

• Differential, instrumentation and 
summing amplifiers 

• Converter ladder, scaling 
and range setting 

• Oscillators and active filters 

Pin # 1 Identification 

---Pin No. I 

DIMENSIONS [Numbers in brackets indicate millimeters] 

, 
tnT.'"1"T":"TT.,..., .... ,....,..,.rTT! • .190 [4.83J Max. 

----L t 
J I t [g~~J Typ. 

.320 Typical 
[8.128J 
.380 Max. 
[9.652J 

.310 ± .010 
[r87 ± .254J 

TYPE 

TDP1401 
1403 

DIM. A 

.075 ± .020 
[1.91 ± .508J 

JL J 060±005 -I\---
.010 ~.005 

-.002 
[.254 ~ .127J 

- .050J 

TDP1601 
1603 

A·1924 

.25 ± .015 
[.635 ± .381 J 

018 ± 003~ [1 52 ± 127J .130 ± :glg 
[.457 ± .076J 

For complete information, write or phone 

[3.30 ± .381 J 
.254J 

DALE ELECTRONICS, INC., 2300 Riverside Blvd., Norfolk, Nebraska 68701 • Phone 402-371-0080 

For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

~ALy SURFACE MOUNTED RESISTORS 
WIREWOUND RESISTORS 

MODELS LVSR-3, -5 
Low Value, Precision Power 

FEATURES 

• Proprietary processing technique produces 
extremely low resistance values 

• Cooler operation for high power to size ratio 

• Excellent load life stability 

• Low temperature coefficient 

• 275°C maximum operating temperature 

• Low inductance 

• Ideal for all types of current sensing applications 
including switching and linear power supplies, test 
instruments and power amplifiers 

SPECIFICATIONS 
ELECTRICAL 

Tolerance: 1%, 3%, 5%, 10% standard. 
Lower tolerances available as specials 

Dielectric Strength: 500 VAC 
Insulation Resistance: 10,000 Megohms minimum dry 
Short Time Overload: 5 seconds at 5 x rated power 
Temperature Coefficient: Measured from -55°C to 

+125°C. Referenced to +25°C. 

DIMENSION AND TERMINAL CONFIGURATIONS [Numbers in brackets indicate millimeters[ 

GULL WING LEAD 

TYPE A 

3 WATT .560 ± .015 
[14.22 ± .381 I 

5 WATT .925 ± .015 
[23.49 ± .381] 

MODELS WSM-1,-2 
Precision Power 

FEATURES 

5 LEAD 

C D 

.205 ± .015 .225 ± .015 .060 ± .002 
[5.21 ± .381) [5.72 -t .381J [1.52 ± .051 I 

.330 ± .015 .295 ± .015 .070 ± .002 
[8.38 ± .381 I 17.49 ± .381 I [1.78 ± .051] 

F 

.032 ± .002 
[.813 ± .051J 

.040 ± .002 
[1.016 ± .051 I 

TYPE 

3 WATT 

5 WATT 

G 

B DIM. (Overalt Length) 

LEAD STYLE 
GULL WING 5 

.896 ± .063 
[22.76 ± 1.60J 

1.325 ± .063 
[33.66 ± 1.60J 

H 

.704 ± .063 
[17.88± 1.60J 

1.085 ± .063 
[27.56 ± 1.60J 

J Rad. 

.135 ± .015 .425 ± .015 .103± .015 1/32 
[3.43 ± .3811 [10.80 ± .3811 (2.62 ± .381J [.794] 

.225 ± .015 .700 ± .015 .165 ± .015 1/32 
[5.72 ± .381 [ [17.78 ± .381J [4.19 ± .381J (.794J 

SPECIFICATIONS 

4700 

• Complete Welded Construction STANDARD TEMPERATURE COEFFICIENTS 
±90 PPMrC Below 1.0 Ohm 

• Molded High Temperature Silicone Encapsulation 

• Available in Non-Inductive Styles with Aryton-Perry 
Windings for Lowest Reactive Components 

±50 PPM/oC 1.0 Ohm - 9.9 Ohm 
±20 PPMrC 10 Ohm and beyond 

ELECTRICAL 
STANDARD ELECTRICAL SPECIFICATIONS 

RESISTANCE RANGE (Ohms) 

Tolerance: Available in the following standard 
tolerances: 5%, 3%, 1%, .5%, .25%, .1%, .05% 

DALE 
TYPE 

POWER 
RATING .05% .1% .25% 

.5%,1%, 
3%,5% 

MAX. WORKING 
VOLTAGE' Dielectric Strength: 500 VAC 

WSM·l lW 1.0-1K .499-1 K 

WSM·2 2W 1.0-2.74K .499-2.74K 

.499-3.4K 0.1-3.4K 

. 499-1O.4K 0.1-10.4K 

20V 

54V 
Insulation Resistance: 1000 Megohms minimum 

dry, 100 Megohms after moisture test 
'Max. working voltage determined a .0008 dia. wire res. value. 

DIMENSION AND TERMINAL CONFIGURATIONS [Numbers in brackets indicate millimetersJ 
GULL WING LEAD 5 LEAD 

F 
J.. 
T 

EEM 1988 

040 ~-, 110161 UJI 

TYPE A c o 

i s-' w:~ till 
fi=f' F-1 G I 

'J~!F 
J L .040Typ 

"I r- [1.016J 

E 

B DIM. (Overalt Length) 

LEAD STYLE 
TYPE GULL WtNG S 

1 WATT .490 ± .063 .370 ± .063 
[12.45 ± 1.6002J (9.40 ± 1.6002J 

2 WATT .662 ± .063 .542 ± .063 
[16.81 ± 1.6002J (13.77 ± 1.6002J 

G H J Rad. 

1 WATT .250 ± .015 .078 ± .015 .108 ± .015 .028 ± .002 .020 ± .002 .060 ± .015 .190 ± .015 .039 ± .015 .016 
16.35 ± .381J (1.98 ± .381J (2.74 ± .381J [.711 ± .051J (.508 ± .051J 11.52 ± .381J (4.83 ± .381] (.991 ± .381J [.406J 

2 WATT .442 ± .015 .110 ± .015 .140 ± .015 .030 ± .002 .020 ± .002 .094 ± .015 .348 ± .015 .055 ± .015 .023 
[11.23 ± .381J [2.79 ± .381J [3.56 ± .381J [.762 ± .051J [.508 ± .051J [2.39 ± .381J [8.84 ± .381J [1.40 ± .381J [.584J 

For complete information, write or phone 
DALE ELECTRONICS, INC., 2064 12th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

For manufacturers' sales offices, see yellow pages A·1925 



4700 RESISTORS 

r-: . ~ COMMERCIAL POWER 
~ALV WIREWOUND RESISTORS 

MODELS CP and CPL 
AXIAL LEAD 

FEATURES • Extremely low resistance values (CPL) 

• Fireproof inorganic construction • Complete welded construction (CPL) 

• Special inorganic potting compound • Fuse styles (Type RF) available (CP) 

DERATING 
120 

f5 100 

~ 80 ... 
e 60 

~ 40 

~ 20 

~ 0 

...... 

25 

..... 
~ .......... 

1"-0. 
~ 

provides high thermal conductivity • Consult factory for special pulse applications 

75 125 175 225 275 

AMBIENT TEMP. DEG. CENTIGRADE 

ELECTRICAL 
Max. Working Voltage = ~ 

TYPE CP TYPECPL 

Resistance: .010 to .10n 

4700 

350 

Tolerance: ± 10% standard, ± 5% also available 

Operating Temperature: - 55°C to + 275°C 

Temperature Coefficient: 
Tolerance: ± 5% standard, ± 3% also available. Lower tolerances available. 

Dielectric Strength: 1000 VAC 
Below 1 ohm 0 ± 800 PPM (Typ.) 
1 ohm and above 0 ± 400 PPM (Typ.) 

Temperature Coefficient: Varies with resistance values. Consult factory. 
400 PPM Max. Resistance is measured 3/8" [9.5] from resistor body. 

MODEL CPR RADIAL TERMINAL 
FEATURES 
• Fireproof inorganic construction 

• Special inorganic potting compound 
provides high thermal conductivity 

• Direct mounting on printed 
circuit board 

• Circuit board lock-in mounting tabs 

• Fuse styles (Type RF) available 

• Pulse applications available, 
consult factory 

MODELCPSL 
FOUR LEAD 

FEATURES 

• Fireproof inorganic construction 

SPECIFICATIONS 

ELECTRICAL 
Power Rating: 5 watts to 20 watts 

Tolerance: ±10%, ±5% 

Operating Temperature: 
-55°C to +275°C 

Temperature Coefficient: 
Below 1 ohm 0 ± 800 PPM 
1 ohm and above 0 ± 400 PPM 
Max. Working Voltage = ~ 

• Current sensing 

• Special inorganic potting compound • Low temperature coefficients 
provides high thermal conductivity • Complete welded construction 

• Extremely low resistance values • High power/size ratio 

(For derating see CPR above) 

MECHANICAL 

DERATING 
120 

a: 100 

! 80 ... 
S 60 

S 40 

~ 20 

{/!. 0 

I ..... r--.. 
~ 

r--.. 
..... 1"-0. 

r--.. 
25 75 125 175 225 275 

AMBIENT TEMP. DEG. CENTIGRADE 

Current Leads 

-r-is.n~L.adS 
SCHEMATIC 

SPECIFICATIONS 
ELECTRICAL 
Resistance: .01n to .10n Terminal Strength: 5 Ibs. minimum 

Tolerance: ± 5% standard, ± 3% also available 

Dielectric Strength: 1000 VAC 

Temperature Coefficient: ± 100 PPM Max. 

Solderability: Meets requirements of MIL-STO-202, Method 208. 

For complete information, write or phone 
DALE ELECTRONICS, INC., 206412th Avenue, Columbus, Nebraska 68601 • Phone 402-564-3131 

350 

A'1926 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

G 0 INDUSTRiAL POWER 
DALE® WIREWOUND RESISTORS 

DALE TYPE CW 
COATED, AXIAL LEAD 

STANDARD ELECTRICAL SPECIFICATIONS 
FEATURES POWER RATING RESISTANCE MAX.' 

• High performance for low cost 
(Max. Hot Spot) RANGE (Mil. MAX. WORKING VOLTAGE 

• High-temperature silicone coating 

• Complete welded construction 

• High power/size ratio 

• Excellent stability in operation 

SPECIFICATIONS 

MATERIAL 
Core: Ceramic: Steatite or alumina, 

depending on physical size. 

Element: Copper-nickel alloy or nickel-chrome 
alloy, depending on resistance value. 

End Caps: Stainless stee/. 

DALE 
TYPE 

CW-2 

CW·2B** 

CW-2C 

CW-2C-l 

CW-2C-14 

CW-5" 

01'1-5-2 

CW-5-3 

CW-5-5 

CW-7 

CW-l0 

CW-l0-3 

CW·l0-4 

MIL. 
TYPE 

RW69 

RW67 

RW68 

27S"C 

4.0 

3.0 

2.5 

2.5 

2.5 

5.0 

4.0 

5.0 

5.0 

7.0 

10.0 

10.0 

10.0 

Range shown WT. 
35lrC MIL. in bold face) (Grams) 

5.5 .W to 28.7K 2.1 

3.75 .lnto 15K 70 

3.25 .1f! to 19.9K 1.6 
.1!l to 19.9K 1.6 .1!1to 2K 3.25 3.0 

3.25 .In to 19.9K 1.6 

6.5 .Hl to 58.5K 4.2 

50 .111 to 40.3K 4.2 

6.5 .W to 58.5K 4.2 
.1 f! to 58.5K 4.2 .1fl to B.2K 6.5 6.5 

9.0 .1f! to 95.2K 4.7 

13.0 .1 f! to 167K 9.0 

13.0 .1f! to 167K 9.0 

.W to 167K 9.0 

.W to 20K 
13.0 11.0 Coating: Special high temperature silicone. 

Standard Terminals: Tinned Copperweld® 

ELECTRICAL 
'" Maximum working VOltage determined at .0008" diameter wire resistance values. 

*"Values available down to .005fl in 10% tolerance. 

Dielectric Strength: 1000 VAC minimum 

Tolerance: Standard tolerance is ±5% 1 ohm 
and above. ±10% below 1 ohm. 3% available. 

DIMENSIONAL SPECIFICATIONS 
I Numbers in brackets indicate millimeters J 

Temperature Coefficient: ±90 PPMrC below 10; 
±50 PPMrC 10 to 9.90; ±30 PPMf"C 100 and above. 

Short Time Overload: 5 seconds at 5 times rated 
power for 3.75 watt size and smaller; 5 seconds at 
10 times rated power for 4 watt size and larger. 

MECHANICAL 
Terminal Strength: 10 lb. pull test. 

Solderability: 
MIL-R-26 Types-Meets the requirements of 
MIL-STD-202, Method 20B. 

Standard CW (Non-MIL Styles)-60/40 Electro Tin 
Plated terminals to facilitate soldering. 

ENVIRONMENTAL SPECIFICATIONS* 

TEST 

Load Lile 

Moisture Resistance 

T ~mp. Coefficient 

Thermal Shock 

Short Time Overload 

Dielectric 

Low Temp. Storage 

High Temp. Exposure 

Shock 

Vibration 

Terminal Strength 

DALE MAXIMUM 

",(3% + .0SOpR 

",(2% + .0SOp.R 
",90 PPMI'C below If!; 
",SO PPMI'C 1ll to 9.9f!; 
±30 PPMI'C 1011 and above 

±(2% + .0Sf!).'.R 

±(2% + .0Sf!).'.R 

±(.1% + .0Sf!).'.R 

,,(2% + .05n).'.R 

± (2% + .05!l).'.R 

,,(.2% + .05n).'.R 

",(.2% + .05n).'.R 

"-(1% + .050).'.R 

* All a figures shown are maximum, based upon testing requirements 
per MIL-R-26 at a maximum operating temperature of 350"C. ~R 
maximum figures are considerably lower when tested at a maximum 
operating temperature of 275°C. 

POWER RATING 

---,-,---
A B C 0 

DALE ±.062 (Max.) ±.032 ±.O02 
TYPE 11.571 1.811 1.0511 

CW-2 .625 .765 .250 .040 
115BI 119.431 16.351 11021 

CW-2B .562 .622 .188 .032 
114.271 115.801 14.781 1.811 

CW-2C .500 .593 .218 .040 
112701 115061 15.541 11.021 

CW-2C-l 500 .593 .216 .032 
112.701 115.061 15.541 1.811 

CW-2C-14 .500 .593 .218 .032 
112.70) 115.061 15.541 [.811 

CW-5 .875 1.000 .312 .040 
[22.22[ 125.40[ [792[ 11021 

CW-5-2 .875 1.000 .250 .032 
122.221 125.401 16.351 [.Bl[ 

£W-5-3 .B75 1.000 .312 .032 
122221 125.40) [7.921 1.81 [ 

CW·5-5 .B75 1.000 .312 .040 
122.221 [25.40[ [7.921 11.021 

CW-7 1.218 1.281 312 .040 
[30.94[ [32.54[ [7.92[ [1.02[ 

CW-l0 1.781 1.875 .375 .040 
145.24[ [47.62[ [9.52[ [1.02[ 

CW-l0-3 1.781 1.875 .375 .032 
[45.24[ [47.621 [952[ [.Bl[ 

CW-l0·4 1.781 1.875 .375 .040 
[45.241 147.621 19.52[ [1.02[ 

DERATING (Type CW) 
Dale CW coated resistors have an operating temperature 
range of -55°C to +350°C. They must be derated at high 
ambient temperatures according to the curves below. 

or:: 120 
I I ! I 

i"" ~I I I I 
f- ~ I I 

275"C 

200 

125 

130 

130 

130 

320 

240 

320 

320 

460 

765 

765 

765 

Dale CW Series have two power ratings, depending 
on operating temperature and stability requirements. 

CHARACTERISTIC U CHARACTERISTIC V 

~lOO 
; 80 

;S 60 

- 40 

~ 20 

f- CIt.f'b"'-
Ii' II(C~ ~ ..... It. "(C~ f--

o I II I~ 1"'-"'-1. 275°C maximum hot spot temperature 
2 .. 5% maximum AR in 2000 hour load life 

1. 350°C maximum hot spot temperature 
2. 3% maximum AR in 2000 hour load life 

25 75 125 175 225 275 325 375 
AMBIENT TEMP. DEG. CENTIGRADE 

For complete information, write or phone 
DALE ELECTRONICS, INC., 206412th Avenue, Columbus, NE 68601 • Phone 402-564-3131 

35crC 

235 

140 

150 

150 

150 

365 

265 

365 

365 

520 

B75 

875 

875 

EEM 1988 For manufacturers' sales offices, see yellow pages A·H327 



4700 RESISTORS 4700 

~A1.0 RESISTOR SELECTI N GUIDE 
-Metal Film - Metal Oxide - Carbon Film - Wirewound 

The industry's most complete selection of discrete resistors . 
• COMMERCIAL. INDUSTRIAL 

• PRECISION. ESTABLISHED RELIABILITY 

TO USE: Resistors are listed by power rating. Locate the 
wattage which matches your requirement, then match with 
the Dale Type closest to your needs in T.e. value, tolerance, 
etc. In addition to these standard resistors, many nonstan-

dard versions are available or can be engineered to match 
your needs. For more information and assistance, you will 
find factory addresses at the end of this guide. 

DALE RESISTOR QUICK REFERENCE LIST 
TC ELE· VALUE STD. TOL. MAX. PACKAGE 

POWER TYPE (PPM) ME NT RANGE TOl. AVAIL. WORKING 
(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA. 

1/20 W(85'C) PTF51 15/10/5 MF 5011-100K 1% To .01% 200 .150 .070 

1110 W (70'C). CMF·50 (AN50) 150/100 MF 1011-796K 1% To .5% 200 .150 .065 
1/20 W (125'C) 

1/10 W (70'C), CMF·50 (AN50) 50/25 MF 1011·500K 1°/" To.1% 200 150 .065 
1/20 W (125'C) 

1/10 W (70'C), ERC 50 (ANC50) 100/50/25 MF 1011-796K 1% To .1% 200 .150 .070 
1/20 W (125'C) 

1/10 W (125'C), CMF·55 (AN55) 150 MF HI·15M 1% To .5% 250 .250 .095 
1/8W(70'C) 

1/10 W (125'C), CMF·55 (AN55) 100 MF 5n-15M 1% To .5% 250 .250 .095 
1/8W(70'C) 

1/10 W (125'C), CMF·55 (AN55) 50 MF lOll-10M 1%, TO.1% 250 .250 .095 
1/8 W (70'C) 

1/10 W (125'C), CMF·55 (AN55) 25 MF 24.911-2.5M 1% To.1% 250 .250 .095 
1/8 W (70'C) 

1/10 W (125'C), ERC 55 (ANC55) 100/50/25 MF 10ll·2M 1% To.1% 200 .250 .091 
1/8 W(70'C) 

1/8 W (85'C) PTF56 15/10/5 MF 5011·499K 1% To .01% 300 .250 .091 

1/8 W (125'C), CMF·50 (AN60) 150 MF HI·15M 1% To.5% 300 .344 .145 
1/4W (70'C) 

1/8 W (125'C), CMF·50 (ANSO) 100 MF 511-15M 1%) To.5% 300 .344 145 
1/4 W (70'C) 

118 W (125'C), CMF·50 (AN60) 50 MF lOll-10M 1% 10.1% 300 .344 .145 
1/4 W (70'C) 

1/8 W (125'C), CMF·50 (ANSO) 25 MF 24.911·2.5M 1% To .1% 300 .344 .145 
1/4 W (70'C) 

118 W (125'C), ERC 60 (ANC60) 100/50/25 MF 1011-3.01M 1% TO.l% 250 .375 .145 
1/4 W (70'C) 

1/8 W (70'C) ERL'05 (ALA05) 100 MF 10n·300K 1% 2%&5% 200 .150 .066 

1/4 W (125'C) RNX·1/4 200/100/50/25 MO 100n·l00M. 1% 5%toO.1% 750V .358 .145 

1/4 W (70'C) FHV·025 2001100 MO 10K-100M I - 10%to 1% 750V .300 .300 

1/4 W (70'C) FHV·075 200/100 MO 10011·1G - 10%to1% 3.75KV .570 .210 

1/4 W (70'C) CCF·07 100 MF 10n·1M 2% 2% 250 .240 .090 

1/4 W (70'C) CCF·07 200 MF lon-2M 5% 5% 250 .240 .090 

1/4W (70'C) CCF·55 100 MF lOll-1M 1% 1% 250 .240 .090 

1/4W(70'C) CMF·07 (AL07) 200 MF 111-15M 2%, 5% 250 .250 .090 

1/4 W (70'C) ERL-07 (ALA07) 100 MF lOll-10M 1% 2%&5% 250 .250 .090 

1/4 W (85'C) PTF65 15/10/5 MF 5011·1M 1% To .01% 500 .375 .145 

1/4 W (125'C), CMF·65 (ANS5) 150 MF 111-15M 1% To .5% 350 .562 .185 
1/2 W (70'C) 

1/4 W (125'C), CMF-65 (ANS5) 100 MF 5ll-15M 1% To .5% 350 .562 .185 
1/2 W (70'C) 

1/4 W (125'C), CMF·65 (ANS5) 50 MF 10n·l0M 1'% To.1% 350 .562 .185 
1/2 W (70'C) 

1/4 W (125'C), CMF·65 (ANS5) 25 MF 24.911-2.5M 10/0 To .1% 350 .562 .185 
1/2 W (70'C) 

*Hermetically Sealed. **Flat Radial Lead Package. 

NOTES: (1) Military power ratings are shown for AN, RNC. Rl, ALA metal film resistors. Note that CMF metal film resistors can be rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specified on wirewound resistors. it applies to 10 ohms and up. 1-9.9 ohms '"CO 50 PPM, .1-.99 ohms'=' 90 PPM. (3) MF (Metal Film), OF (Oxide Film), 
MO (Metal Oxide), CF (Carbon Film), WW (Wirewound). (4) Other values available. consult factory. (5) On HL and CW resistors, standard tolerance is 10% below 1 ohm. 

A·1928 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

~A1.0 RESISTOR SELECTION GUiDE 

TC ELE- VALUE STD. TOL. MAX. PACKAGE 
POWER TYPE (PPM) MENT RANGE TOL. AVAIL. WORKING 

(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA. 

1/4 W (125'C). ERC 65 (RNC65) 100 MF 30.HI-3.01 M 1% To ,'''/0 300 562 .165 
1/2 W (70'C) 

1/4 W (125'C). ERC 65 (RNC85) 50/25 MF 49.90-3.01 M 1% To 1% 300 .582 185 
1/2 W (70'C) 

.4W RS-l/4 20 WW lll-3.4K 1% 5% to .05% 20 .250 .076 

1/2 W (125°C) RNX-3/8 200/100/50/25 MO 100ll-IG 1% 5% to 0,1% 1.5KV .470 .145 

1/2 W (70'C) FHV-050 200/100 MO 10K-500M - 5%101% 1.5KV .350 .350 

1/2 W (70'C) M-51 .- 10001 - 4000 CI' 80M-lOT 5% 10%101% 500KV 1.66 .220 

1/2 W (70'C) CCF-60 100 MF lOll-1M 1% 1% 350V .344 139 

1/2 W (70'C) CMF-20 (RL20) 200 MF HI-15M 2% 5% 350 .375 .145 

112 W (70'C) ERL-20 (RLR20) 100 MF 4.3ll-3.01M 1% 2%&5% 350 .375 .136 

1/2 W (125'C) CMF-70 (RN70 C&E) 50/25 MF 24.9ll-1M - l%toO,1% 500V 582 .160 
(Char. C&E) 

3/4 W (70'C) CMF-70 (RN700) 100 MF 100-2.49M - 1% 500V 582 .160 
(Char. 0) 

1/2 W (125'C). ERC 70 (RNC70) 100/50/25 MF 49.9ll-2.49M 1% TO.1% 350 .582 .165 
3/4 W (70°C) 

3/4 W (70'C) FHV-050M 200/100 MO 1M-100M 1% 2%101% 750KV .300 .300 

3/4W RS-l/2 20 WW . Hl-4.9K 1% 5°10 to .05% 29 .312 .076 

1 W (70'C) CPF-l 100/50/25 MF HI-150K 1% 5%-0.1% 250V .240 .090 

1 W(125'C) RNX-3/4 200/100/50/25 MO 100ll-3G 1% 5% to 0.1% 3.0KV .645 .145 

1 W (125'C) ROX-l/2 200/100/50 MO lK-IG 1% 5% to 0.5% 2.0KV .700 .295 

1 W (70'C) FHV-l00 2001100 MO 1000-2G - 10%101% 7.5KV 1.070 .260 

1 W(70'C) HVX-l/2 -400/-1500 MA IOOll-25M 5% 10% to 5% 3.5KV .860 .160 

lW EGS-l-BO (RWR61) 20 WW .HI-IK 1% 1%10.1% 32 .250 .076 

lW G-l-BO (RW61) 20 WW .lll-I.0K 1% 3% to .05% 33 250 078 

lW RS-1A (RW70) 20 WW .HI-2.74K 1% 3%10.05% 52 .422 .110 

1.25 W (125'C) RNX-l 200/100/50/25 MO 1000-5G 1% 5%,100,1% 4.0KV 1.095 .145 

1.5W G-2 20 WW HI-4.9K 1% 3%10.05% 42 .312 .076 

1.5W EGS-2 (RWR62) 20 WW 1!l-1.3K 1% 1%10.1% 44 .312 076 

1.5 W (125'C) RNX-l% 200/100 MO 100ll-lOG 1% 5%101% 5.0KV 1.345 .145 

1.5 W (125'C) ROX-3/4 200/100/50 MO 100ll-4G 1% 5%) to 0.5% 5.0KV 900 .295 

1.5 W (70'C) FHV-150 200/100 MO 10K-2G - 10%101% 11.25KV 1.570 .330 

1.5 W (70'C) HVX-3/4 -4001-1500 MA 100ll-50M 5% 10% to 5% 7.5KV 1.082 .180 

2 W (70'C) CPF-2 100/50/25 MF HI-150K 1% 5%-0,1% 350 .344 145 

2 W (125'C) RNX-1V2 200/100 MO 100ll-10G 1% 5%, to 0.5% 6.0KV 1.595 180 

2 W (125'C) ROX-l 200/100/50 MO 100fl-4G 1% 5'% to 0.5% 7.5KV 1.020 .295 

2 W (70'C) FHV-200 200/100 MO 2000-8G - 10%,101% 15.0KV 2.020 .330 

2 W (70°C) FHV-400 200/100 MO 20K-2G - 10%101% 7.5KV 1.020 .520 

2W LVR-2 70-300 .. ··" WW .005ll-.332ll 1% 3%,5%&10% - .875 .250 

2W EGS-3-BO (RWRSO) 20 WW HI·2.74K 1% 1%10 10/0 79.5 .422 .110 

2W ESS-2A (RWR71) 20 WW .HI-12.1K 1% 1%10 .1% 155.5 812 .187 

2W CP-2 400/800 WW .HI-2.4K 10% 5% (65) .668 .250x.250 
vPfj-

2W G-3-BO (RW80) 20 WW .HI-l0.4K 1% 3%, to .05% 60 .422 .110 

2-1/2W RS-2C 20 WW .Hl-32.3K 1% 5% to ,05% 136 500 .216 

2.5 W (125'C) RNX-2 200/100 MO 100ll-10G 1% 5%101% 6.0KV 2.100 .180 

2.5 W (125'C) ROX-l1h 200/100/50 MO 1001l-7.5G 1% 5%,100.5% llKV 1.850 .295 

2.5 W (70'C) HVX-l -400/-1400 MA 1001l-100M 5% 10% to 5% 7.5KV 1.062 .310 

3W ESS·2B (RWR89) 20 WW 111-4.12K 1%; 1%to.1% 112 560 .187 

3W RS-2B (RW79) - 20 WW .111-8.49K 1% 5%to.1% 140 580 187 

3W LVR-3 70-400· .. · WW .005ll-.211 1% 3%.5%.10% - .580 .205 

3W CP·3 400/800 WW .1l1-7.5K 10% 5% (150) 675 .313x.313 
V~PR 

3W CPL-3 +400 Max, WW .OW-.l 5% 3% - .875 .313x.313 

3W CPSL-3 ±90 Max. WW .0HI-.l 5% 3% - 675 .313x.313 

3W HLW·3 30/90 WW .111-6K 5% To 1% 180 .438 .203 

3 W (125"C) ROX-2 200/100/50 MO 1001l-10G 1% 5% to 0.5% 15KV 2.150 .295 

3-114 W CW·2C 30/90 WW HI-15K 5% 3% 150 500 .216 

3-3/4 W CW-2B 30/90 WW .W·15K 5% 3% 140 .580 .167 

3-3/4W RS-2B 20 WW .111-24.5K 1% 5% to .05% 157 580 167 

4 W (70'C) FHV-500 200/100 MO 30K-l0G - 10%to 1% 15KV 2.070 .520 

~HermeticaUy Sealed. '"'~Flat Radial Lead Package. **""TC shown for values of .Ol~}·.ln. 

NOTES: (1) Military power ratings are shown for AN, RNC, RL. ALR metal film resistors. Note that eMF metal film resistors can be rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specified on wirewound reSistors, it applies to 10 ohms and up. '-9.9 ohms"" 50 PPM, .1-,99 ohms = 90 PPM. (3) MF (Metal Film), OF (Oxide Film), 
MO (Metal Oxide), CF (Carbon Film), WW (Wirewound). (4) Other values available, consult fac~ory. (5) On HL and CW resistors, standard tolerance is 10% below 1 ohm. 

4700 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1929 



4700 RESISTORS 

TC ElE- VALUE STD. TOl. MAX. PACKAGE 
POWER TYPE (PPM) MENT RANGE TOL AVAIL WORKING 

(1) (2) (3) (4) (5) VOLTAGE lENGTH DIA. 

4 W (70'Cj CPF-4 100/50/25 MF 1I1·150K 1% 5%-0.1% 500V .555 .180 

5W CP-5 400/800 WW .1!l-8.5K 10% 5% (200) .875 .344x.375 
VPR 

5W CPl-S +400 Max. WW .0111·.1 5% 3% - .875 .344x.375 

5W CPSl-5 ±90 Max. WW .0111·.1 5% 3% - .875 .344x.375 

5W CPF-5 100/50/25 MF 91l·125K 1% 5%-0.1'% 700 .937 .296 

5W CPR-S 400/800 WW .1!l-4.9K 10% 5°10 (155) 1.060 .374x.374 
VPR 

5W LVR-5 70·350'''' WW .00511·.65911 1% 3%,5%&10% - .925 .330 

5W CW-S-2 30/90 WW .1!l-40.3K 5% 3% 265 .B75 .250 

5W RS-S 20 WW .1I1-95.2K 1% 5%-.05% 360 .875 .312 

5W RSCS-69 (RW74) 20 WW .111-24.3K 1% 5%-.1%" 350 .875 .312 

5W ERH-S (RER60) 50120 WW .111-3.32K 1% .1%105% 160 .600 -
5W ESS-S (RWR74) 20 WW .1I1-12.1K 1% 1%10.1% 250 .875 .312 

5W RH-S (RE60G) 50/20 WW .111-3.32K 1% 5% to .25% 160 .600 -
5 W (125'C) ROX-3 200/100/50 MO 40011-15G - 5%'100.5% 22.5KV 3.150 .295 

5 W (70'Cj HVX-2 -400/-1400 MA 10011-200M 5% 10%105% 15KV 2.200 .310 

5·1/4W HLW-S 30/90 WW .W·15K 5% To 1% 320 .625 .250 

5·1/2W CW-2 30190 WW .1O·22K 5% 3% 235 .625 .250 

6·1/2W CW-S 30/90 WW .111·58.5K 5% 3% 365 .875 .312 

7W RS-7 20 WW .1!l-154K 1% 5% to .05% 504 1.218 .312 

7W CP-7 400/800 WW .1O·18K 10% 5% (350) 1.391 .344x.375 
VPR 

7W CPL-7 +400 WW .01n·.1 5% 3% - 1.391 .344x.375 

7W CPSL-7 ~90 WW .010-.1 5% 3% - 1.391 .344x.375 

7W CPR-7 400/800 WW .1!l·7.2K 10% 5% (225) 1.398 .374x.374 
VPR-

7W EGS-l0-S0 (RWR84) 20 WW .1I1·12.4K 1% 1%10.1% 295 .875 .312 

7·112 W RH-5 50/20 WW .1O·24.5K 1% 5% to .25% 160 .600 -

7-1/2W CPF-75 100/50125 MF 24!l-125K 1% 5%·0.1% 1000 2.062 .296 

8W HLW-6 30/90 WW .1I1·25K 5% To 1%, 250 1 .312 

9W CW-7 30/90 WW .1I1-95.2K 5% 3% 520 1.218 .312 

lOW ERH-l0 (RER65) 50/20 WW .1I1·5.62K 1% .1%105% 265 .750 -

lOW ESS-l0 (RW978) 20 WW .1!l-39.2K 1% 1%10.1% 650 1.780 .375 

lOW CP-l0 400/800 WW .1!1-30K 10% 5% (540) 1.875 .344x.375 
vPR 

lOW CPL-l0 +400 WW .01!l·.1 5% 3% - 1.875 .344x.375 

lOW CPSL-l0 ~90 WW .0111'.1 5% 3% - 1.875 .344x.375 

lOW CPR-l0 400/800 WW .Hl-l1K 10% 5% (330) 1.888 374x.374 
VPR 

lOW LVR-l0 ., .. , ....• WW .01!l·.80011 1% 3%,5%&10% - 1.B28 .392 

lOW RS-l0 20 WW .1I1-273K 1% 5% to .05% 858 1.780 .375 

lOW RS-l0-38 (RW78) 20 WW .1!l·71.5K 1% 5%10.1% 846 1.780 .375 

lOW RH-l0 (RE65G) 50120 WW .111-5.62K 1% 5%10.25% 265 .750 -

lOW HLM-l0 30190 WW HI-15K 5% TOl% 300 1.312 -
lOW (125'C) ROX-6 200/100/50 MO 50011-30G - 5%,100.5% 45KV 6.150 .295 

10 VIi (25'Cj DJU - 10001- 4000 CI 20!l-lOG 10% 15% to 3% 25KV 4.500 .750 

12W HL-12 30190 WW .W·70K 5% To 1% 500 1.750 .313 

12W HLW-12 30/90 WW .111·70K 5% Tol% 500 1.750 .312 

12-1/2 W RH-l0 50/20 WW .00811-47.1 K 1% 5%, to .25% 265 .750 -

13W CW-l0 30/90 WW .1!1-167K 5% 3% 875 1.781 .375 

15W CP-1S 400/800 WW .1!l-30K 10% 5% (670) 1.875 .50x.50 
VPR 

15W CPl-1S +400 WW OHl·.l . 5% 3% - 1.875 .50x.50 

15W CPSL-1S ±90 WW .0Hl·.1 5% , 3% - 1.875 .50x.50 

15W CPR-1S 400/800 WW .1!l·10.2K 10% 5% (390) 1.888 .492x.492 
VPR 

20W ERH-25 (RER70) 50/20 WW .1!l-12.1K 1% 5%10.1<:'10 550 1.062 -
20W CP-20 400/800 WW .25!l·30K 10% 5% (770) 2.50 .50x.50 

VPR 
20W CPR-20 400/800 WW .2!l·14.7K 10% 5% (540) 2.498 .492x.492 

VPR 
20W HL-20 30/90 WW .111-120K 5% To 1'% 880 2 .438 

*Hermetically Sealed. "'*Flat Radial Lead Package. ***TC shown for values of .D1n-.ln. "'H'~'Value Dependent. tConsult Factory. 

NOTES: (1) Military power ratings are shown for AN, ANC, AL, RLR metal film resistors. Note that eMF metal film resistors can be rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specified on wirewound resistors, it applies to 10 ohms and up. 1-9.9 ohms = 50 PPM, .1·.99 ohms = 90 PPM. (3) MF (Metal Film), OF (Oxide Film), MO (Metal Oxide), CF 
(Carbon Film), WW (Wirewound). (4) Other values available, consult factory. (5) On HL and CW reSistors', standard tolerance is 10% below 1 ohm, 

4700 
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4700 RESISTORS 4700 

TC ELE- VALUE STD. TOL. MAX. PACKAGE 
POWER TYPE (PPM) ME NT RANGE TOL. AVAIL. WORKING 

(1) (2) (3) (4) (5) VOLTAGE LENGTH DIA_ 

20 W HLW-20 30190 WW .HI-120K 5% To 1% 880 2 .438 

20 W HLM-20 30190 ww .Hl-65K 5% To 1% 1000 2.625 -

20 W (25°C) DPW - 10001 - 4000 CI 30tHOG 10% lS% to 3% 35KV 6.500 1.125 

22 W CP-22 4001800 WW 25!l-30K 10% 5% (815) 2.50 .50x.50 
\/~ 

25 W HL-25 30190 WW HI-155K 5% To 1% 1300 2 .563 

25 W RH·25 (RE70) 50/20 WW .01!l-95.2K 1% 5%10.25% 550 1.062 -

30W ERH·50 (RER75) 50120 WW .1!l-39.2K 1% 5% to .1% 1250 1.968 -

30W HL·24 30190 WW .1!l-55K 5% To 1% 800 2.50 -

35 W HLZ·33 901180 WW 05!1-1.9!1 10% 5% - 2 .563 

40 W (125'C) RJU·40 2001100 MO 500!1-IG - 2%101% 25KV 4.500 750 

40 W HL·35 30190 WW 1!l-135K 5% To 1% 1400 3.250 -

50W HL·50 30190 WW HI-385K 5% To 1% 1900 4 .563 

50W RH·50 (RE75) 50120 ww 01!l·273K 1% 5%10,25% 1250 1.969 -

50 W (125°C) RJU·50 2001100 MO lK·1G - 2"/0 to 1% 33KV 6.000 750 

55W HL·55 30190 WW 1!1-300K 5% To 1% 1800 4.750 -

90W HLZ·90 901180 WW .15!1-5.7!l 10% 5% - 4 .563 

95W HL·95 30190 WW Hl-550K 5% To 1% 2600 7.250 -

95 W (125'C) RJU·95 2001100 MO lK-IG - 2% to 1% 35KV 6.500 1.125 

100W HL·l00 30190 WW . Hl-870K 5% To 1% 2500 6.50 .750 

100W RH·l00 (RE77) 50120 WW HI·50K 1% 5% to .25% 1900 3.50 -

100 W (25'C) DZZ - 1 OOOi - 4000 CI 100!l-10G - 15%105';/0 125KV 18.500 2.000 

150 W (125'C) RJU·150 2001100 MO lK·1G - 2%101% 40KV 6.500 2.000 

165 W HLZ·165· 9011 BO WW .36!l-13!1 10% 5% - 650 750 

175 W HL·175 30190 WW .1!l-1.7M 5% To 1% 5200 8.50 1.125 

225W HL·225 30190 WW .1!l-2.1 M 5% To 1% 6100 10.50 1.125 

250W RH·250 (REBO) 50120 WW 1 !1·75K 1% 5% to .25% 2300 4.50 -

275 W (125"C) RJU·275 2001100 MO lK·1G - 2%101% 90KV 14.500 1.500 

300W HLZ·300 9011BO WW .23!1-2511 10% 5% - 8.50 1.125 

400 W (125'C) RJU·400 2001100 MO lK-IG - 2%101% 125KV 18.500 2.000 

1000W Special designs to handle up to 1000 watts are available on custom order. 

"Hermetically Sealed. Flat Radial Lead Package ':-Consult Factory 

NOTES: (1) Military power ratings are shown for RN, RNC, RL, RLR metal film resistors. Note that eMF metal film resistors can be rated higher for commercial use ... see catalog. 
(2) Where 20 PPM is specified on wirewound resistors, it applies to 100hms and up. 1-9.9 ohms = 50 PPM, .1-.99 ohms = 90 PPM. (3) MF (Metal Film), OF (Oxide Film), MO (Metal Oxide), CF 
(Carbon Film), WW (Wirewound). (4) Other values available, consult factory. (5) On HL and CW resistors, standard tolerance is 10% below 1 ohm. 

GAl.~ GOVERNMENT SOURCE INSPECTION AND FEDERAL SUPPLIERS CODES 

GOVERNMENT SOURCE INSPECTION 
If Government Source Inspection is required, it should be called out on the 
purchase order along with the complete Government Contract Number. 
Qualified Standard Part Value Selection and Deviation: If you are order
ing a qualified standard part, be sure that it is a standard resistance value and 
a tolerance in the specification. When ordering military parts, check the Dale 
QPL list to assure qualification status, value range and tolerances. If any 
requirements exceed or do not conform to specifications for the standard 
qualified part, include authorization for specific deviations with purchase 
order. Government Source Inspection can be requested on any item manu· 
factured by Dale. It must, however, be requested by or under authorization 
of the government representative at your plant. Ref. Paragraph 3.11 of 
MIL+45208 or 3.5_3 of MIL·Q·9858_ 

DALE FEDERAL 
SUPPLIERS CODES 

Dale has several Federal 
Suppliers Codes that can 
be utilized on parts sup· 
plied to the government. 
The list at right gives the 
five digits that may be 
marked on the part in place 
of the Dale logo. 

CODE 
NUMBER 

91637 

09969 

22929 

69274 

MANUFACTURING 
LOCATIONS 

Columbus, NE; Norfolk, NE; 
York, NE; EI Paso, TX; 
Juarez, Mexico; 
Kaufbeuren, Germany 

Yankton, SO 

Tempe, AZ 

Robbinsville, NC 

For additional information, contact your Dale Representative, Distributor or the Factory. 

UNITED STATES 
·FILM RESISTORS: 
Dale Electronics, Inc. 
2300 Riverside Blvd. 
Norfolk, NE 68701 
Tel: 402·371·0080 

·SPECIAL FILM RESISTORS: 
Dale Electronics, Inc_ 
Po. Box 1179 
Robbinsville, NC 28771 
Tel: 704·479·6451 

·WIREWOUND RESISTORS: 
Dale Electronics, Inc. 
2064 12th Ave. 
Columbus, NE 68601 
Tel: 402·564·3131 

CANADA 
Dale Electronics, LTD. 
18 Howden Road 
Scarborough, Ontario Ml R 3E6 
Tel: 416·759·5631 
Telex: 514·331·6312 
EUROPE 
Dale Electronics GmbH 
Benzstr. 28, Postiach 1251 
8039 Puchheim 
Tel: 089/80960 
Telex: 05·212950 

UNITED KINGDOM 
Dale A_C.t Components, LTD. 
River Park Industrial Estate 
Berkhamsted, Herts HP4 1 HL 
Tel: 04427·72391 
Telex: 82402 

DALE RESISTOR NETWORKS, CHIP RESISTORS AND THERMISTORS 
are described elsewhere in this EEM listing. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1931 
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Microminiature 
Resistors 6-
Networks 

RESISTOR NETWORKS 
PINS/LEADS/ RESISTANCE 

PACKAGE TYPE TERMINALS RANGES 

SIP 2-10 20Q-1MQ 

Hermetically sealed 10 20Q-1MQ SIP 
Molded OIP (P) 8,14,16 20Q-1MQ 
Epoxy-coated OIP (E) 4-24 even # 20Q-1MQ 
Hermetic OIP (C) 8, 14, 16, 18,24 

TRIM-PAK'" * 8,14,16, 20Q-1MQ 
Laser-Trimmable 18,24 
DIP 

Hermetically sealed 16, 18, 20, 28 20Q-1MQ 
Chip'carrier 32, 42, 64 

14, 16,24 
Flip-chip (other on 20Q-1MQ 

request) 

RESISTORS 4700 

NETWORK 
DISSIPATION TOLERANCES TYPES/CONFIGURATION 

125mWIRes. Absolute: Common connection to all resistors (S1) 

± 1% to 
Series connection (S2) 

100mWIRes. ±0.05% Common connection (S1) 
1.0WIPkg. 

Ratio: 
Series connection (S2) 

125mWIRes. ±0.1% to Common connection (01) 

1.2WIPkg. ±0.005% Series connection (02) 
Single resistor connectioh (04) 

Absolute: 
±1%to 

125mWIRes. ±0.05% Common connection (01) 
1.2WIPkg. Ratio: Series connection (02) 

±0.1% to Single resistor connection (04) 
±0.005% 

100mWIRes. Same as Single-layer (epoxy sealed) 
1.0WIPkg_ TRIM-PAK Multi-layer (epoxy or alloy sealed) 

125mWIRes Same as Common connection (01) 

1.0WIPkg. SIP & DIP, Series connection (02) 
above Single resistor connection (04) 

LADDER NETWORKS 
'Patent Pending 

OPERATING MAXIMUM 
MODEL TEMPERATURE CUMULATIVE 

PACKAGE TYPE NO_ CONFIGURATION RESOLUTION ACCURACY RANGE ERROR 

16-pin ceramic OIP 0355 R-2R 10·bit or ± 'j, LSB o to 70'C or 12 Bits: ±0.012% 
12·bit - 55'C to + 125'C 10 Bits: ± 0.05% 

24-pin hermetically sealed 0350 BCO 12 Bits: ±0.012% 
DIP 0351 8. 10. or a to 70'C or (±0.03%)" 
14-pin hermetically sealed 0352 12-bit ± 'h LSB - 55 'C to + 125 'C 10 B't . ± 0.05% 
OIP 0353 BCO 

I s'(±0.12%)" 

14-lead hermetically F352 Binary 8 Bits: ± 0.2% sealed Ilatpack F353 

16-pin hermetic chip carrier C355 R-2R 10·bit or ± 'i2 LSB o to 70°C or 12 Bits: ± 0.012% 
12·bit - 55 'C to + 125 'C 10 Bits: ± .05% 

8.10 or o to 70'C or 12 Bits: ±0.012% 
24-pin hermetic chip carrier. C350 BCD 12·bit ± '12 LSB - 55'C to + 125°C 10 Bits: ± 0.05% 

8 Bits: ± 0.2% 

MICROWAVE COMPONENTS "0351 only. 

METALLIZED PLATES PATTERNED AND HIGH FREQUENCY 
SUBSTRATE MATERIALS METALLIZATION ETCHED SUBSTRATES CHIP RESISTORS 

• Alumina (as fired or polished) • Sputtered in various combina- • Conductor only or resistor • Resistance range 10 ohms to 
standard thickness of ,010", tions of NiCr, TaW, TiW, TaN, conductor patterns 1k ohm , _015", and .025", Dielectric Cr, Ni, Au, Cu, Mo, Pd • Resistive films - high stabil- • Automatic laser trimming to constant 9.8 Typ_ @ 25C- ity NiCr, self passivating ±.05% absolute 
10 GHz • !;:Iectroplated - Cu, Ni, Au, TaW or TaN 

• Edge trim for high frequency up to 300 micro-inches • In house laser machining for 
• Quartz-BeO various thick- round or odd shaped applications 

nesses • Excellent adhesion (typically substrates • Gold or solder coated 
7-10,000 Ibs.lin. 2 • Metallized through holes terminations 

• Sizes - Up to 4.1" x 3.3" • Patterned edges • TCR ±50 PPM, 25 PPM, or 
• One, Two, or Six Surfaces • Planar inductors 10PPM 

• Lange Couplers with fine line 
• Single side or wrap around • Through Holes - metallized patterns, line and space 

or non-metallized tolerances as tight as terminations 
±.000050" • Sizes - _020" x .040" to 

• Attenuator chips .100" x .100" 

ELECTRO· FILMS INCORPORATED 
A·1932 

111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 
Tel. (401) 738-9150 TWX-EFI WRWK 710-382-0405 FAX 401-736-4389 

For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

I 

STABILITY TCR 

1. .040" .020" .010" .007" .015" 20Q- 24KQ 15- 30mW Standard: 0.05%/1000 Standard: 
2. .030" .030" .010" .004" .006" 250Q- 40KQ 18- 35mW 5% and 1% (j[ 125"C ±50 PPM/"C 
3. .050" .050" .010" .0075" .045" 20Q- 125KQ 50-100mW Special: (Dependent Special: 
4. .100" .050" .010" .015" .045" 40Q- 400KQ 85-175mW .5% - .1% on range) ±25 PPM/·C 
5. .100" .100" .010" .015" .095" 20Q-l000KQ 200-400mW & tighter ± 10 PPM/·C 
6. .045" .030" .010" .010" .025" 40Q- 59KQ 30- 60mW 

Composition -99.5% AI,O, 
Surface - 3-4 microinch.es (Standard) 
Thickness - .010" ± .002" (Standard) 

± .001" ) 

Passivation: Optional, thermo·plastic 
recommended for solder applications . 

Resistive Material: Cr/Ni/X, 100-200A (R.F. Sputtered) 
Conductor Base: Nickel - 5-8 "in. (RF. Sputtered) 
Terminations: A. Gold - 100 "in. (Electroplated) 

B. Nickel & Solder (62/32/2) 
Microwave versions available. 

• When bonded to substrate, value dependent, @ 125°C. •• All sizes available in center tapped versions. 

Surface Mounted Resistor Networks 
RATIO TOLERANCES TO 0.01% ANY COMBINATION OF RESISTOR VALUES FROM 200 TO 250 Ko 

HERMEl"IC CHIP CARRIER - Standard JEDEC hermetic 
chip carriers to full MI STD 883C specification. Available 
with 16 to 64 terminals. 
WRAP AROUND CHIP RESISTORS - Several sizes 
including the 805 and 1206 standards. 
SLR\C:- Single Layer Surface Mount Resistor Networks in 
standard and custom configurations. 

VERSA CHIP - New low-cost, surface-mounted packaging 
design for preCision resistor networks. Provides pin-for-pin 
equivalency with chip carrier, and versatility for many 
alternate configurations. Laserctrimmable by customer after 
mounting. 

SOIC-Standard and wide variety of custom configurations. 

Semi-Films Division 
CHIP RESISTORS, PRECISION NETWORKS AND CHIP CAPACITORS 

THIN-FILM TANTALUM NITRIDE RESISTORS AND MNOS CAPACITORS ON SILICON 

CHIP RESISTORS CHIP CAPACITORS STANDARD AND CUSTOM NETWORKS 

• CTR - Center Tap Chip Resistor, 30 x 30, 1 ohm • NCA 20x 20 4.7 pf-51 pf • Tantalum Nitride on Silicon, fine line 
to 1 Meg, 250wW, TCR as low as 10 PPM/C. 

• NCB 30x30 33 pf-100 pf (0.1 mill capability and high power 
Ratios to 0.05%. Terminations - Aluminum resulting in small size networks 
or Gold • NCC 40x 40 56 pf-220 pf 

• SFM - Chip Resistor, 20 x 20.4.7 ohms to 
• NCO 55 x 55 150 pf-51 0 pf 1 Meg, 250mW, Aluminum or Gold 

• BCR - Back Contact Chip Resistor, 20 x 20, • NCE 60x 60 560 pf-1 000 pf 
10 ohms to 1 Meg, 250mW single wirebond 

• CBX Binary MOS 3.75 pf- QUALITY CONFORMANCE TESTING 
applications 93 pf 4 and 5 bit • MIL-R-55342 • S!"X - High R value Chip Resistors, 55 x 55 to (total value) 30 x 30 (value dependent), 1 Meg to 22 Meg • MIL-STD-833 Class Band S passive ohms, Terminations - Aluminum element evaluation 

• MTR - Multi-Tap ReSistor, 30 x 30, 
Terminations - Gold 

• MIC/TMR - Tantalum Nitride Microwave 
Termination Chip Resistors on Alumina with 
Gold Termination 

ELECTRO· FILMS INCORPORATED 
EEM 1988 

111 GILBANE STREET, WARWICK CENTRAL INDUSTRIAL PARK, WARWICK, RI 02886 
Tel. (401) 738-9150 TWX-EFI WRWK 710-382-0405 FAX 401-738-4389 

For manufacturers' sales offices. see yellow pages A·1933 
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PRECISION WIREWOUND RESISTORS 
Commercial/Industrial FEATURES GENERAL SPECIFICATIONS 

• Resistance Range: 0.1 Q to 55MQ 

A0931 J40 
A0940 J40 
Al020 E15-200 
AI 025 E14 J60 
Al030 E15 
A1221 J80 
A1225 E12 J90 
A1231 E17 
A1236 
A1237 E18 Jl00 
A1527 E29 Jl02 
A1531 E24 
A1535 E25 
A155D Jl05 
A1825 E9 
A1831 E28 
A1838 E27 Jl10 
A1850 J112 
A1862 

A2525 
A2529 
A2535 E40 
A2536 E40-20 
A2550 E48 J120 
A2552 E48-2Q 
A2575 E56 J130 
A2576 E56-20 

A251 00 J132 
A25101 E58 
A3175 E71 
A3181 J135 
A3481 J138 
A3750 E72 J140 
A3762 E74 
A3775 E57 J150 
A371 00 E60 J160 
A5050 J170 
A5062 E73 
A5075 E59 J180 

A50100 E61 J190 
A50125 E512 
A50150 E64 J200 
A50200 E63 J210 

1. Dimensions listed are in inches. 

VISHAY 
... to be precise ® 

0.038 
0.050 
0.063 
0.063 
0.063 
0.063 
0.125 
0.125 
0.125 
0.125 
0.125 
0.156 
0.156 
0.188 
0.156 
0.156 
0.188 
0.250 
0.250 

0.188 
0.218 
0.250 
0.313 
0.313 
0.412 
0.412 
0.625 
0.625 
0.150 
0.562 
0.625 
0.750 
0.412 
0.500 
0.625 
1.250 
0.625 
0.750 
0.938 

'1.250 
1.562 
1.875 
2.500 

• All-welded construction 

• Moisture-resistant epoxy encapsu~ 
lation 

• Electro-tinned oxygen-free copper 
leads (standard) 

• Non-inductive reverse-PI wound 
(unless otherwise specified) 

• Markings impervious to solvents 

• Excellent long-term stability 

Axial Leaded Styles 

0.030 75 O.IQ 200K 
0.040 75 O.IQ 300K 
0.050 150 O.W 250K 
0.050 75 113K O.IQ 250K 
0.050 200 O.W 250K 
0.050 100 200K O.IQ 250K 
0.100 100 lOOK O.lQ 300K 
0.100 200 O.lQ 350K 
0.100 100 lOOK O.lQ 400K 
0.100 100 lOOK O.lQ 400K 
0.100 100 lOOK 0.10 650K 
0.125 300 720K O.Hl 800K 
0.125 300 720K O.W 800K 
0.150 150 150K D.W 1.5M 
0.125 300 720K O.lQ 1.0M 
0.125 300 720K O.lQ 1.0M 
0.150 150 150K O.W 1.5M 
0.200 200 200K O.IQ 1.5M 
0.200 300 450K 0.10 1.5M 

0.150 200 267K 0.10 1.0M 
0.175 300 515K O.lQ 2.0M 
0.200 300 450K O.W 2.0M 
0.250 300 360K O.IQ 2.0M 
0.250 300 360K O.lQ 2.5M 
0.330 300 360K O.W 2.5M 
0.330 400 273K O.lQ 5.0M 
0.500 600 485K O.lQ 4.0M 
0.500 400 320K 0.10 5.0M 
0.600 600 320K O.lQ 4.5M 
0.450 400 356K O.lQ 5.0M 
0.500 600 320K O.IQ 5.0M 
0.600 600 267K O.W 5.0M 
0.330 400 485K O.W 7.5M 
0.400 400 400K 0.10 7.5M 
0.500 600 320K 0.10 10.0M 
1.000 600 360K O.W 13.0M 
0.500 400 320K O.lQ 12.5M 
0.600 400 267K O.lQ 12.5M 
0.750 400 213K O.lQ 18.0M 
1.000 800 640K O.W 25.0M 
1.250 800 512K O.W 280M 
1.500 900 540K O.lQ 40.0M 
2.000 1200 720K O.W 

2. Lead diameter per MIL-R-93 is 0.032" (20AWG). 

• Resistance Tolerance: ±0.005%, 
±0.01%, ±0.02%, ±0.05%, ±0.1%, 
±0.5%, ±1.0% 

• Temperature Coefficient (TCR): 
< ±5 ppm/DC (-10°C to +80°C) 
< ±1 0 ppm/DC (-55°C to + 125°C) 

• TCR Tracking: Available to 2 ppm/"C 

• Power Ratings: 0.030 Watts to 
2 Watts @ 125°C 

• Shelf-Life Stability: <50 ppm/yr. 

• Insulation Resistance: >1 OOOMQ 

0.097 0.312 24 0.020 
0.097 0.406 24 0.020 
0.100 0.200 24 0.020 
0.105 0.250 24 0.020 
0.100 0.300 24 0.020 
0.125 0.215 24 0.020 
0.125 0.250 24 0.020 
0.125 0.312 22 0.025 
0.125 0.375 24 0.020 
0.125 0.375 22 0.025 
0.155 0.270 22 0.025 
0.156 0.310 22 0.025 
0.156 0.350 22 0.025 
0.155 0.500 22 0.025 
0.187 0.250 22 0.025 
0.187 0.312 22 0.025 
0.187 0.375 22 0.025 
0.187 0.500 22 0.025 RB74 
0.187 0.625 22 0.025 

LENGTH' DIA.' 
L-til.064 d ±O.OO2 

0.250 0.250 22 0.025 
0.250 0.295 22 0.025 RB75 
0.250 0.350 22 0.025 
0.250 0.350 20 0.032 RB56 
0.250 0.500 22 0.025 
0.250 0.500 20 0.032 RB55 
0.250 0.750 22 0.025 
0.250 0.750 20 0.032 RB54 
0.250 1.000 22 0.025 
0.250 1.000 20 0.032 
0.312 0.750 22 0.025 
0.312 0.812 22 0.025 RB76' 
0.343 0.812 20 0.032 
0.375 0.500 20 0.032 
0.375 0.625 20 0.032 
0.375 0.750 20 0.032 RB53 
0.375 1.000 20 0.032 RB52 
0.500 0.500 20 0.032 
0.500 0.625 20 0.032 
0.500 0.750 20 0.032 
0.500 1.000 20 0.032 RB57 
0.500 1.250 20 0.032 
0.500 1.500 20 0.032 RB58 
0.500 20 0.032 

ELLIOTT/JORDAN is a subsidiary of VISHAY Intertechnology, Inc . 

63 Lincoln Highway, Malvern, PA 19355· Tel. (215) 644-1300· TWX 510-668-8944· FAX (215) 296-0657· Sales FAX (215) 640-9081 
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ELLIOTT. JORDAN 
PRECISION WIREWOUND RESISTORS 

Space Saving 
Printed Circuit Styles 

0.100 
P1837 PB20 0.163 0.130 
P2525 PB27 0.188 0.150 
P2526 l11P 0.250 0.200 
P2527 lllp·200 0.250 0.200 
P2528 PB32 0.188 0.150 
P2531 PB37 0.225 0.180 
P2535 114P 0.250 0.200 
P2537 PB42 0.250 0.200 
P2550 PB47 0.313 0.250 
P2551 112P 0.313 0.250 
P3750 72P 0.413 0.330 
P3751 110P PB52 0.500 0.400 
P5050 116P 0.625 0.500 
P5051 PB57 0.625 0.500 

FEATURES 
• Space saving configurations 

• All-welded construction 

• Moisture-resistant epoxy 
encapsulation 

• Electro-tinned oxygen-free copper 
leads (standard) 

• Non-inductive reverse-PI wound 
(unless otherwise specified) 

• Marking impervious to solvents 

• Excellent long-term stability 

O.W 0.187 
150 173K 0.1f! 800K 0.187 
175 204K O.W 800K 0.250 
175 153K O.W 1.0M 0.250 
175 153K O.W 1.0M 0.250 
200 267K 0.1f! 1.0M 0.250 
225 281K O.W 1.0M 0.250 
250 313K O.W 1.0M 0.250 
250 313K O.W 1.0M 0.250 
400 640K O.W 1.3M 0.250 
300 360K 0.1f! 1.3M 0.250 
400 485K 0.1f! 1.3M 0.375 
400 400K O.W 5.0M 0.375 
400 320K O.W 7.0M 0.500 
400 320K 0.1f! 7.0M 0.500 

1. Dimensions listed are in inches. 2. Military type is for reference only, and does not imply QPL approval. 

PR2525 
PR2526 192P 
PR3230 191P 
PR2550 H020 
PR3231 H0102 
PR5256 190P 
PR5387 189P 

1. Dimensions listed are in inches. 

GENERAL SPECIFICATIONS 

• Resistance Range: 0.1 ohms to 7 
meg ohms 

• Resistance Tolerance: ±0.005%, 
±0.01 %, ±0.02%, ±0.05%, 
±0.1 %, ±0.5%, ±1.0% 

• Temperature Coefficient of 
Resistance (TCR): 
< ±5 ppmfOC (-10°C to +80°C) 
< ±10 ppm/oC (-55°C to + 125°C) 

• TCR Tracking: Available to 
2 ppml °C 

• Power Ratings: 0.100 Watts to 
0.700 Watts @ 125°C 

• Shelf-Life Stability: <50 ppm/yr. 

• Insulation Resistance: >1000 Mn 

0.375 0.100 22 0.025 
0.250 0.100 24 0.020 
0.250 0.150 22 0.025 
0.250 0.200 22 0.025 
0.280 0.150 22 0.025 
0.312 0.200 22 0.025 RB71 
0.350 0.150 22 0.025 
0.375 0.150 24 0.020 
0.500 0.175 22 0.025 
0.500 0.150 22 0.025 
0.500 0.250 20 0.032 
0.500 0.200 20 0.032 RB70 
0.500 0.300 20 0.032 
0.500 0.400 20 0.032 

Other Available Wirewound Products 
• Ultra High Stability 

- Hermetically Sealed 

• Four Terminal Low ohmic value 
- Tight tolerance 

• Networks 

ELLIOTT/JORDAN is a subsidiary of VISHAY Intertechnology, Inc. 

• Special TCR to +6000 ppmfOC 
- Temperature compensation 
- Temperature sensing 

• Low Reactance - High Speed 

• Matched Sets 

VISHAY 
. •. to be preCise @ 

63 Lincoln Highway, Malvern, PA 19355 - Tel. (215) 644-1300' TWX 510-668-8944- FAX (215) 296-0657 - Sales FAX (215) 640-9081 

4700 
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CHIP RESISTORS 
Surface Mounted Devices 
IMS manufactures a complete line of Chip Resistors 
including: Ultra Low Ohm, Low Ohm, Hi Meg, Hi Power, 
Micro-miniature, Miniature, RC0805, RC1206, Surface 
Mount Chip Resistors and Custom SIP Resistor Networks. 

Standard Products 

IMS I Length I Width I Power I Rating No. (In.) (In.) Free Air 

007 .025 .030 30mw 

000 .045 .030 125mw 

001 .050 .050 125mw 

002 .075 .050 175mw 

003 .100 .050 250mw 

004 .150 .050 350mw 

005 .100 .100 500mw 

OOB . 100 .025 . 100mw 

010 .125 .050 250mw 

RCOB05 .079 .049 175mw 

RC1206 .122 .061 250mw 

024 .240 .120 1W 

202 .360 .140 2W 

204 .440 .1BO 4W 

206 .520 .220 6W 

20B .560 .240 BW 

210 .620 .270 10W 

24 Hour Delivery Our Specialty 

RCWV 
(Volts) 

40 

60 

45 

100 

160 

350 

160 

175 

230 

150 

200 

350 

BOO 

1100 

1400 

1500 

1BOO 

Standard 
Values 
10 ohm to 25 Megohm 
including any intermediate value 
Special Values 
0.1 ohm to 9.9 ohm and 
26 Megohm to 1,000 Gigohm 
Tolerances 
±1%, ±2%, ±5%, ±10%, and ±20% 
or ANY intermediate tolerance required 
Terminations 
Palladium Silver coated with 62/36/2 Solder 
Palladium Silver terminals 
Gold terminals 
RCOB05 and RC1206 
with nickel barrier wrap around (Made in Japan) 

Custom Capabilities 
ANY of ou r standard prod ucts can be custom ized 
to user specifications 

Custom SIP Resistor Networks can be developed 
to user specifications with 
NO engineering or tooling charges 
SIP Networks are delivered within 2 weeks 

High Rei Quality Assurance Specifications with 
: Certificate of compliance can be provided 
Engineering Kits 
Ideal for engineering prototypes and pilot runs 

: 10 to 910 ohm, 1 to 910 Kohm, and 
1 to 24 Megohm 

Standard kits and special kits with different values 
: and tolerances available 

4700 
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FROM ONE SOURCE: WORLD'S WIDEST 
SELECTION OF WlREWOUND RESISTORS. 

With qualitv that goes straight to the core. 
IRC is now THElargest supplier of wirewounds ... standard products, special 
assemblies, and units with custom characteristics. 

The combined resources and over 100 years experience of IRC and 
Welwyn Electronics (U K.) make the Crystalate Group your logical single 
source for any wirewound application. . 

We offer failsafe and flameproof units. Moisture-barrier vitreous enamelled 
units. Aluminum-housed chassis mounts. Custom TCs. Pulse and surge 
protectors with special fusing characteristics to meet your exact design needs. 

We support your production efficiency, with chassis-mount 
deSigns and SMD packaging. And we can custom-produce special 
devices and assemblies to solve your circuit problems. Just ask us. 

For product specs or application assistance, contact 
The Resistor People: IRC, Inc., Greenway Road, po. Box 1860, 
Boone, NC 2860Z Phone 1-800-255-4-IRC. 
(In NC, 704-264-8861.) 

The ResistorPeople 

EEM 1988 For manufacturers' sales offices, see yellow pages 

IRe 
A memberof tbe Crystalafe GfOUp 
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WIREWOUND RESISTORS 
• Power Resistors • Noninductive Resistors 
• Flame Retardant Resistors • Surge Resistors 
• Fuse Resistors • Four Terminal Resistors 
• Vitreous Enamell Resistors • Chassis Mount Resistors 

AS 1/2 watt 10 watt .05 ohm 175Kohm ±.1% ±5% ±20ppm 

LPW 3 watt 15 watt .005 ohm 1 ohm ±1% ±5% ± 40 ppm to ± 200 ppm 

PW 2 watt 25 watt .180hm 3OKohm ±5% ±10% 300 ppm to ± 5500 ppm 

PW 20 watt 50 watt .1 ohm 5.1K ohm ±5% ±10% Customs 

PPW 2 watt 15 watt 1 ohm 5Kohm ±1% ±3% ±30ppm 

PWW 5 watt 225 watt .1 ohm 1.5meg ohm ±5% ±10% ± 50 ppm to ± 400 ppm 

WH 5 watt 50 watt .05 ohm 82Kohm ±1% ±10% ±50ppm 

4LPW 3 watt 15 watt .005 ohm 1 ohm ±1% ±10% ± 50 ppm to ± 200 ppm 

SPP 1 watt 2 watt .1 ohm 2400 ohm ±5% ±10% ± 300 ppm to ± 500 ppm 

SP/SP20F 1 watt 1 watt .1 ohm 1200 ohm ±2% ±10% ± 150 ppm to ±800 ppm 

SPH/SPF 2 watt 2 watt .05bhm 2400 ohm ±2% ±10% ± 400 ppm to ± 800 ppm 

1600/1900 5 watt 208 watt 1 ohm 250K ±1% ±10% ± 50 ppm to± 400 ppm 

W20 2.5 watt 12 watt .1 ohm 100K ±1% ±10% ±75 ppm to ± 120 ppm 

LFR-2 2 watt 1 ohm 1600 ohm ±1% ±10% ± 50 ppm to ± 300 ppm 

PWR 5 watt 10 watt .1 ohm 18K ohm ±5% ±10% ± 300 ppm to ± 5500 ppm 

PCH 5 watt 20 watt 1 ohm 3500 ohm ±5% ±10% ±400ppm 

CustQm CQnfiguratiQns, wattages, resistance values, and assemblies available Qn request. 

INTERNATIONAL RESISTIVE COMPANY, INC. 

P.O. BOX 1860, GREENWAY ROAD. BOONE, NC 28607.1860 

(704) 264"8861 or 1-800-255-4-IRC. TLX: 46.9902. FAX: (704)264-8861 ext. 357 
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IRC SURFACE·MOUNT RESISTIVE PRODUCTS 
OPEN·UP A NEW WORLD OF APPUCATIONS. 
Standard and custom devices - one source lor all 
From one source you can get virtually every type of discrete resistor and resistor 
network that can be produced in a surface-mount configuration. All fabricated with 
proven IRC materials and resistor elements - so reliable performance is a sure thing. o~~ 

IRC was one of th~ first to offer surface-"!ount power wirewounds, and our ~fJ~'i!/' 
RG Glaze® power chIps are the smallest available. SI~~~1r ........ . 
. Our TaNFilm® technology prod,!ces resistor ne.tworks with exceptional stability,. ~~1 ~~ 02".f .............• 

tIght tolerances, close TCR trackmg, and low nO/se. These networks, and our chIp f~C~''''O 10~ 1O;oc . C' O~~ 
resistors, also meet or excee,d military requirements.. S~~ 100~0fo 2PprJl ~~rW~ ....... . 

If your surface-mount deSIgn reqUIres custom-adapted reSIstors, 500~AC~ING ~SI~~!c 
no problem. And no long wait, either. 1C~ I~~ ~ 02'" .>1 

We're the one source to know, as you move ahead into the world L·o~1L 10~ 10~ 
of surface-mount. For product specs or application assistance, S"'~~100~~/Oc 
contact us: IRC, Inc., Greenway Road, po. Box 1860, 50~0~25PP ~IP ~ 
Boone, NC 28601 Phone 1-800-255-4-IRC. 1C ~f~1C -t01'" 

(In NC, 704-264-8861.) ~CISIO 10~ fa; 

p~ 10 50~ o~/oC 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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SURFACE MOUNT RESISTIVE PRODUCTS 
• Power Chip • Precision Flat Chip (For Microcircuits) 
• Flat Chip • Power Wirewound 
• Chip Carrier Networks • Flat Pack Networks (MIL-R-83401) 
• Small Outline Networks • TaNTee Dual Networks 
• Low Resistance Power Resistor • "Gull Wing" DIP Network 

CHP 1/8 watt 2 watt 30hm 5.1 meg ohm ±.5% ±5% 50 ppm to 300 ppm 

CHF 1/10 watt 1 watt 10hm 10 meg ohm ±1% ±5% 100 ppm to 300 ppm 

PFC 1/8 watt 100hm 5OKohm ±.1% ±1% ±25 ppm to ± 100 ppm 

CCN .1 watt/R 1 watt/ntwk 50 ohm 100Kohm ±.1% ±2% ±25 ppm to-1oo ±50ppm 

FP .1 watt/R .5w/ntwk 49.9 ohm 121K ohm ±.1% ±2% ± 25 ppm to -100 ± 25 ppm 
.5w/ntwk 

AS-SM 2 watt 3 watt .1 ohm 1.5Kohm ±.25% ±5% ±20ppm 

TANTEE 1/4 watt 50 watt 100hm 10K ohm ±1% ±5% ±25ppm 

LPW-SM 2 watt .01 ohm .5 ohm ±1% ±5% ±30ppm 

GUL .1 watt/R .5 watt/ntwk 49.9 ohm 5OKohm ±.1% ±2% ±25 ppm to -100 +25 ppm 

SON .1 watt/R .8 watt/ntwk 50 ohm 1ooKohm ±.1% ±2% ±25 ppm to -100 +50 ppm 

INTERNATIONAL RESISTIVE COMPANY, INC. 

P.O. BOX 1860, GREENWAY ROAD. BOONE, NC 28607.1860 

(704) 264-8861 or 1-800-255-4-IRC. TLX: 46.9902. FAX: 17041264-8861 ext. 357 
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PRECISION WIREWOUND 

RESISTORS 

1,500,000 resistors in stock
all manufactured to meet 
the most exacting standards of 
accuracy, stability and reliability. 
General Resistance has been engaged in the development 
and manufacture of precision wirewound resistors for over 30 
years. The widest possible range of form factors is available, 
including axial and PC mounting types, in resistance values and 
accuracies to meet virtually any requirement. 

"Standard values" are normally available from stock. And any 
resistance value from 10 to 1,100,0000, as well as accuracies 
other than the "standard" ± 0.1%, ± 0.025% and ± 0.01%, are 
available. 

All General Resistance resistors are manufactured to the exact
ing standards typified by military specifications such as MIL-R-93/ 
MIL-R-39005 (RB and RBR styles). 

PowerA 
Basic Standard Rating Max. A 

Type Resistance Accuracies Stability Tempeo ±O.I%@ Voltage Oia 
Range +85°C 

BE16 
In 

BEI6, 114" 
ECONISTOR to 

0.33W 2IXPI0C 6.4 mm 
{Axial-leadsl 1.1 Met B£24, or AC pk. 1/4" 

B£24 D.40W 6.4 mm 

SQMRISTOR R 
In l5OV0C to 0.3OW N/A {PC Mountingl G 102 lOOK or AC pk. 

±35ppml ±Sppml 
12£32 10 to 35M "C max. 12£32, 3/B" 

MAXI-OHM 
year -55OC to 0.75W moc 9.5 mm 

+125°C 16£32, or AC pk. 112" {Axial-leadsl 
16E32 10 to 5M ±O.D1% loltiers tOOW 12.7 mm 

±O.025% availablel 
±O.t% 

PllIGlSTOR In {others l50VDC 1/4" 
{PC Mountingl BP13 to availablel 0.3OW or AC pk. 6.4 mm 

200K 

MINI-OHM In 175VDC 5/32" 
{Axialleadsl 5El0 to 0.2W or AC pk. 4mm 

80K 

8C24 OD" 1/4" 
6.4mm 

12C20 0.1SW" l/8" 
O.Oln 

±50ppml 9.5 mm 
CURRISTOR year 

±IOppml 1/2" 16&32 1.5OW" 
to "C std. 12.7 mm 

{others 
16&64 lOOn availablel 2.5OW" 112" 

12.7 mm 

32C64 6.00w" I" 
25.4 mm 

I~ 

1-

B C 
lenglti length 

of Wire 

1/2" HI2" typo 
12.7 mm 38 mm 

3/4" 1-1/2" typo 
19.1 mm 38mm 

0.32" 1" typo 
B.l mm 25 mm 

1" 1-1/2" typo 
25.4 mm 38 mm 

1" 1-1/2" typo 
25.4 mm 38 mm 

13/32" I" typo 
10.3 mm 25mm 

5/16" 1-1/2" typo 
0.5 mm 38 mm 

3/4" 1" 
19.1 mm 25 mm 

5/8" 1" 
15.9 mm 25 mm 

I" I" 
25.4 mm 25 mm 

2" I" 
51 mm 25 mm 

2" NIA 51 mm 

+-81--
1 
c 

1 
Ot 
Wire 

Gauge 

22 AWG 
0.6mm 
20AWG 
0.8 mm 

22 AWG 
0.6 mm 

20AWG 
0.8 mm 
20 AWG 
O.B mm 

22 AWG 
0.6 mm 

24AWG 
0.4mm 

22 or 20 AWG 
0.6 or D.8 mm 

20AWG 
0.8 mm 

20 AWG or 
Terminals 

20 AWG or 
Terminals 

Terminals 

ECONISTOR, MINI-OHM, 
AND MAXI-OHM 

1\ 
AI. 

CURRISTOR 

Ali 

SQUARISTOR 

.,J0.30"J 

i~ 
PLUGISTOR 

t>For other tolerances 
consult factory 

* Power rati ngs for Curristor 
are at + lOO'C 

tAli leads are tinned copper 

GENERAL RESISTANCE CALL 203 481 5721 P.o. Box 185, North Branford, Connecticut 06471 -
TWX: 710-452-3092/FAX: (203) 481-8937 
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HUNTINGTON ELECTRIC INc. 
MINIATURE OVAL STANDARD OVAL 

lYPE WATT C 
FVOT·lQ 10 3/4 
FVOT·15 15 1 
FVOT·20 20 2 
NOTE: FVOT = VITREOUS 

FSOT = SILICONE 

M 

1 
1'14 
2U. 

TYPE 
FVOT-30 
FVOT·40 
FVOT·55 
FVOT·65 
FVOT·75 

WATT C 
30 1114 
40 2 
55 3'12 
70 43/4 
95 6 

4700 

219-356-0778 
P.o. BOX 366. Huntington, IN 46750 

M N 
2 2'12 
2'\4 3'14 
4'14 43/4 
5'12 6 
63/4 7'14 

Miniature oval resistors, by their 
basic design, are ideally suited for 
applications where space is lim· 
ited and the mounting surface can 
be utilized for heat dissipation pur· 
poses. Resistors can be easily 
stacked into compact units. Stan· 
dard tolerance is ±5% for 1 ohm 
and greater and ±10% for less 
than 1 ohm. Ayrton·Perry type non
inductive winding is available. 

NOTE: FVOT = VITREOUS 

Standard oval resistors, like the 
miniature ovals are easily stacked 
and utilize the mounting surface as 
a heat-sink. When stacking two or 
more parts, the individual resistors 
should be de-rated. Standard tol· 
erance is ±5% for 1 ohm and 
greater and ± 10% for less than 
1 ohm. Ayrton·Perry type non-in
ductive winding is available. 

FSOT = SILICONE 

FIXED 

(FVWL) 
(FSWL) 

(FVTS) (FVTL) 
(FSTS) (FSTL) 

CORE TERMINAL LEADS MOUNTING 
lYPE WATT A B C D E F G H M N 
FVT·5 5 U. j{, 1 j{, M6 .104 - - lU, 6·32 
FVTL-5 5 U, j{, 1 j{, U, - .032 2 lU, 6·32 
FVTS·5 5 U, j{, 1 :K, Y-6 .1()4 .032 2 lU, 6-32 
FVWL·5 8 U, :K, 1 '18 1/4 - .032 2 lU, 6-32 
FVT·10 12 U, j{, 13/4 :K, U, .104 - - 2j{, 6-32 
FVTL·lO 12 U, j{, 13/4 j{, U, - .032 2 2j{, 6·32 
FVTS·lO 12 ~, j{, 1'\4 j{, M6 .1()4 .032 2 2j{, 6-32 
FVWL·lO 12 U, j{, 13/4 1/8 1/4 - .032 2 2j{, 6-32 
FVT·20 20 U, '14 2 j{, U, .104 - - 2'12 6·32 
FVTL·20 20 U, '14 2 j{, U, - .040 2 2V2 6·32 
FVTS-20 20 U, V4 2 :K, U, .104 .040 2 2'12 6·32 
FVWL·20 20 J16 1/4 2 '18 '14 - .040 2 2'12 6-32 
NOTE, The above chart applies to both vitreous and silicone coated resistors. The "type" nomenclature 

shown is for vitreous coating. When ordering coating substitute the letter "S" for the letter 
"V" in the type. 

EXAMPLE: FVT = VITREOUS FST = SILICONE 

FIXED & ADJUSTABLE 

v':l-T L1= ________________ _ 

. 
Claar.neG 

,~ 

TYPE 
FVT·10 
AVHO 
FVT·25 
AVT-25 
FVT·50 
AVT-50 
FVT-75 
AVT-75 
FVT·lOO 
AVT·I00 
FVT·160 
AVT-I60 
FVT-200 
AVT-200 

A 8 . - - K 

Watt 
12 

25 

50 

75 

100 

175 

225 

,1 
. --I 

CORE 
A B 

111. '¥4 

Pia 

MOUNTING 
M 
2;)(, 

2 .166 .173 2'¥4 

4 .166 .173 43", 

.166 .173 63/4 

.166 .173 7% 

8V2 .196 .166 9% 

10'12 .196 .166 11% 

NOTE: FVT = VITREOUS COATED FST = SILICONE COATED 
AliT = VITREOUS COATED ADJUSTABLE AST = SILICONE COATED ADJUSTABLE 

TYPE 
FV & FS 

DIRECT P.C. BOARD 
MOUNTING 

TYPE 
CMV & CMS 

CAPACITOR 'MOUNTING 

TYPE 
FVE & FSE 

SMALL SIZE 
HIGH WATTAGE 

N 
8·32 

8·32 

8·32 

9·32 

8·32 

8-32 

8·32 

Huntington Electric's 5-20 watt tUbular resistors 
are offered in a variety of styles· to meet your 
specific applications. The 5-12 watt units are also 
available with a j{,j' male quick-connect terminal. 
All units are available with Ayrton·Perry type non-
inductive winding on reques!. Standard tolerance 
is ±5% for 1 ohm and greater and ±10% for 
less than 1 ohm. For other specific options, con· 
suit factory. 

Huntington Electric's 12-225 watt wirewound re-
sistors, like all of our other sizes and types, fea-
ture all welded construction utilizing high quality 
ceramic cores, resistance wire, terminal materials 
and vitreous enamel or silicon coatings. A variety 
of optional features. including quick-connect ter-
minals, non-inductive windings and multiple taps, 
along with special sizes, terminal configurations 
and resistance tolerances, are available. Consult 
factory for details. Standard tolerances for fixed 
resistors are ±5% for 1 ohm and greater and 
±10% for less than 1 ohm. ±10% is standard for 
adjustable units. 

TYPE 
ALVR & ALSR 

MINIATURE 
CIRCUITS 

SPECIALS 
WHEN STANDARDS 

WON't DO 

TRY OUR FAST LANE SERVICE FOR YOUR 
CRITICAL LEAD TIMES 

A·1942 For manufacturers' sales offices, see yellow pages EEM 1988 
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electrenics • inc 
SERIES I RESISTORS 
PRECISION HIGH OHMAGE 
HIGH VOLTAGE RESISTORS 

III III 

• • 
FEATURES 
• Tinned copper leads .020" or .032" standard. 

Other lead materials available 
• Conformal epoxy coated 
• Glass overglaze for vacuum applications 
NOTES 
• Voltage coefficient is dependent on resistance value. Typically less than 

5 PPM/V in mid resistance values 
• Burn in and other preconditioning options available 
• Tolerance to '12 % on request 
TYPES-

Resistance 
Power 

at 
Max 

Dimensions Maximum Sur· Ohms 70·C Operating Tolerance face Max Inches 
Type Min Max Watts Voltage at 25 VDC Temp. A B 

KOI04O 1 Meg 5K Meg ,75 2000V 1,2 & 5% 220°C .460 .145 
K01243 1 Meg 10K Meg 1.0 2500V 1,2 & 5% 220°C .500 .170 
K01268 1 Meg 20K Meg 1.5 SOOOV 1,2& 5% 22{)°C .7S0 .170 
K01213 1 Meg lOOK Me 2.0 1O,(}00V 1,2 & 5% 220°C I.S00 .170 

TEMPERATURE COEFFICIENT-
Temperature 
Coefficient K01040 K01243 K01268 K01213 

+25·C to +125·C Megohms Megohms Megohms Megohms 
±100 PPM/oC 1-100 1·100 1·200 1·400 
±200 PPM/oC 100·3K l00·3K 200-6K 400·15K 

±1000 PPM/oC 3K·SK 3K·I0K 6K·20K 15K·I00K 

SERIES III RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE FLAT 
RESISTORS, VOLTAGE DIVIDERS AND NETWORKS 

SINGLE 
RESISTOR r1 I~~I 

c--..I TYPICAL VOLTAGE 
TYPES _ DIVIDER NETWORK 

Type 
KF315 
KF510 
KFS20 
KF1020 

Resistance 
Ohms 

Min Max 
1 Meg SK Meg 
1 Meg 5K Meg 
1 Meg 5K Meg 
1 Meg 10K Meg 

FEATURES 
• Tolerances: 1 %,2%,5%, 

10%,lS% 
• Conformal epoxy coated 

Max 
POwer Max 

@ Operating 
70·C Voltage 

2 12,000V 
2 1O,000V 
4 20,OOOV 
6 30,000V 

Max 
Surface 
Temp. 
150°C 
150°C 
IS00C 
150°C 

Dimensions 
Max Inches 

ABC 
1.550 .350 .110 
1.050 .5S0 .110 
2.050 .5S0 .110 
2.050 1.050 .110 

• VCR less t~an 5 PPM/V 

• .032 tinned copper leads or nickel 
ribbon leads for welding 

• Voltage dividers and networks 
designed to your specifications 
resistor ratios to 10,000:1 (size 
dependent). 

• Available without leads with 
solderable termination pads 

• TCR tracking 25 PPM/oC 
• Ratios to 1 % 

TEMPERATURE COEFFICIENT-
Temperature 
Coefficient 
+25°C to 
+125°C 

±100 PPM/oC 
±2S0 PPM/oC 

KF315 
Megohms 

1-500 
SOO·5,000 

KF510 
Megohms 

1·500 
500·5,000 

KF520 
Magohms 

1·500 
500·5,000 

KF1020 
Megohms 

1·1000 
1,000·10,000 

HIGH VOLTAGE 
• PRECISION RESISTORS 
• DIODE ARRAY 

SERIES II RESISTORS 
PRECISION HIGH OHMAGE HIGH VOLTAGE 
POWER RESISTORS 

I I 
I I 
I I 
I I 

FEATURES 
• Tinned copper leads .020" or .032" standard. 

Other lead materials available 
• Conformal epoxy coated 

NOTES 
• Voltage coefficient is dependent on resistance value. Typically less than 

5 PPM/V in mid resistance values 
• Burn in and other preconditioning options available 
• Tolerance to '12% on request 

TYPES-

Ohms 
Power Max Dimensions at Maximum Sur· 

Resistance 70·C Operating Tolerance face Max Inches 
Type Min Max Watts Voltage at 25 VDC Temp. A B 

K02510 1 Meg 5K Meg 4 8,OOOV 1,2 & 5% 220°C 1.125 .325 
K02S20 1 Meg 10K Meg 7 16,000V 1,2 & S% 220°C 2.125 .325 
K02530 1 Meg 15K Meg 10 24,000V 1,2 & 5% 220°C 3.125 .325 
K02540 1 Meg 20K Meg 12 32,000V 1,2&5% 220°C 4.125 .325 

TEMPERATURE COEFFICIENT -
Temperature 
Coefficient 
+25°C to K02510 K02520 K02530 K02540 
+125·C Megohms Megohms Megohms Megohms 

±100 PPM/oC 1·500 1·1000 1·1500 1·2000 
±200 PPM/oC 500·5K l000·10K 1500·1SK 2ooo·20K 

MINIATURE HIGH VOLTAGE 
DIODE ARRAY FEATURES 

• low reverse leakage current 

MECHANICAL 
• lead Diameter 

.015 max 
• lead Material-Silver 
• Encapsulant-Epoxy 

APPLICATIONS 
• Typical applications 

are power supplies 
which generate the 
high voltage reo 
quired for image 
intensifi ers photo
multipliers and CRTS. 

11.. • Fast recovery • Sma II sizes 
r-- .035 

f 
.50M!N 

L.r-'-" .......................... .......". 

K&M 
Part No. 

107-031·12 
107·032-10 
107·033- 8 
107-034· 6 
107-035· 4 
107·036· 2 

ELECTRICAL 
• PIV = 1200 VDC 

No. of 
Diodes 

12 
10 
8 
6 
4 
2 

• IR @ 23°C 500 VDC 10 nanoamps Max 

DIM L 
.510 
.430 
.350 
.270 
.190 
.110 

• Junction Capacitance @ 230 Max 0.35 pf Max @ 
SOO VDC 

• Recovery Time @ 23°C 1.5 micro Sec. @ If = 
10 ma 

• Recovery Time @ 23°C O.S micro Sec .. 040 Max 
• Operating Temp + 55°C to - 54°C 
• Storage Temp +85°C to -70°C 

.. /"" MINIATURE HIGH VOLTAGE POWER SUPPLIES & COMPONENTS 
I\;JUI electrenics.inc 123 Interstate Drive. West Springfield • Mass • 01089 • (413) 781·1350 • TWX 710·350-6463 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1943 



4700 RESISTORS 4700 

r -wNC--1( IKE LVI N Precision Wire·wound Resistors, Power Resistors & Resistor Netlritorks 
=/- ~ Kelvin is a pioneer In the field of very high stability, close tolerance, precision wire wound resistors. Resistors shown represent only part of the 
~ broad Kelvin line Complete catalog data IS available on request 

HIGH RELIABILITY 
"HRL" SERIES 
Kelvin's "HRL" Series was generated after 
years of experience on the Polaris, Gemini, 
Apollo and other important high reliability 
missile and space programs. Kelvin has com· 
bined the many and varied parameters of 
these programs into a single resistor series, 
designed to meet the stringent high reliability 
requirements of many of today's military and 
commercial systems. 
Kelvin's reliability goal, through the design 
and controls of the "HRL" Series resistor 
and the use of acceptance inspection pro· 
cedures, was to produce precision wire~ 
wound resistors having failure rates better 

SUB-MINIATURE TYPES 
TOLERANCES: 1 % through .005% 
available on most types and resi,tance 
values. . 
TEMPERATURE COEFFICIENT: ±20 
ppm 1°C standard. 
T.C.s available to 1 ppm depending on 
size, value and temperature range. 
COMBINATION AXIAL· RADIAL LEAD 

KELVIN 

rYPE 
COMMERCIAL RESISTANCE 

WATTAGE· MAX." 

than .0005%/1000 hours at a 90% can· 
fidence level. Present level is .00064%/1000 
hours at a 60% confidence level. 
All "HRL" resistors have a documented 
history. This includes traceability from the 
spool analysis of the reSistance wire,through 
each phase of the production operation to 
the finished product. Each resistor is. screened 
to eliminate INFANT MORTALITY. This con
sists of a 100 hour burn in at full rated power 
at 125°C and a short time overload at twice 
the rated power. Other tests are conducted as 
outlined in Bulletin HR 02449, which presents 
the complete procedure and methods ap
proach for production of' 'HRL" resistors. -

WINOINGS: Non-inductive. 
'WATTAGE RATINGS: Based on a maxi· 
mum ambient temperature of t 25°C, de· 
rated to zero watts at + 145°C. 

"RESISTANCE MAX.: Contact factory for 
availability of values above maximum 
shown. 

DIA. 

±1/64 

LENGTH 

±1/32 
.A't 

VOLTS 
LE" 
DIA, 

~3~15~.P~A~R-4 ____ ~.0~5~-4~~10~OK~-4 __ ~.0~BO -1 __ ~.3~7~5 __ ~~[0~0 __ ~~'724~ 
303·PAR .05 lOOK .125 .250 100 #24 
162·PAR .10 200K .125 .375 100 #22 
158·PAR .[5 700K .[87 .375 [00 #12 

TOLERANCES: 1 % through .005% WINDINGS Non-lnductlve 

KELVIN RESISTANCE 
TYPE WATTAGE* MAXIMUM* * 

HRl·20 .08 25K 
150K 

HRl·I009 .125 316K 

HRl·I097 .125 90K 
HRL·417 .125 220K 

HRL·467 .150 332K 
HRL·334 .200 500K 
HRL·812 .250 562K 
HRL·815 .333 1.1 meg 
HRl·llOO .500 600K 
HRL·254 .500 1.21 meg 
HRL·27 .]50 6.42 meg 

t ± .0lD Tolerance 

AXIAL LEAD 

DIA. 
± .015 
.187 

.2S0 

.250 

.[93t 

.250 

.250 

.375 

.250 

.375 

.312 

.375 

.500 

KELVIN COMMERCIAL R£SISfANCE 
TYPE WATTAGE" MAX." 

LENGTH MAXIMUM LEAD 
±- .032 VOLTS DI"-

.375 150 V #22 

.312 150 v. #22 

.295 150 V #22 

.500 150 V #22 

.343 150 V #20 

.500 200 V #20 

.500 300 V #20 

.750 300 V #20 

.750 300 V #20 

.812 300 V #20 
LOOO 600 V #20 
1.000 600 V #20 

OIA. 
;-1/64 

LENGTH 
'~ 1/32 

MAlI. 
VOLTS 

MIL·R·3901lS 

RBR-71 
RBR·7S 
RBR·74 
RBR·56 

RBR·55 

RBR·54 

RBR·53 
RBR·76 
RBR·52 
RBR·S7 

LEAD 
DIA. 

EP·OO .05 lOOK .OBO .375 100 #24 
1788-P .04 50K 100 .115 75 #14 

~4~60~.~P--~--~.0~6~~--~1~0~OK~_i ___ ~.100~-t--~.18~[~+-~[~00~+-~#~1~4-j 
301·P 05 1)5K .[15 .250 100 #24 
EP·Ol .10 200K .125 .375 100 #21 
4)0·P .10 .500K .160 .500 100 #14 
Ep·10 .15 700K .187 .375 100 #11 
304·P .15 500K .150 .250 100 #12 
430·P .15 600K 150 .3[2 100 #20 
4[H .20 700K .250 343 100 #20 

available on most types and resistance 'WATTAGE RATINGS Based on a max,· <II STANDARD PRINTED CIRCUIT 
values. mum ambient temperature o1125°C de~ ~ r""'-:EL-VI-.-'-CO-M:-M-:ERC--IA-L "'-ES-IS-:TA:-.""CE":-O:-,.:-.--'--::LE:-.G=r:-H -'--:.=AlI-:.--;--:L="-:O-'--L=E=AO:-O 

PRINTED CIRCUIT TYPES :, 

TEMPERATURE COEFFICIENT: ±20 rated to zero watts at +145°C TYPE WATTAGE' MAlI." ±1/64 ±1/'2 VOLTS OIA. SPACI.G 
ppm/oC standard. "RESISTANCE MAX Contact factory for t---+---t_--+---f---+----t---Ir---i 
T,C.s available to 1 ppm depending on avaIlabIlIty of values above maxImum 252 P 15 375K .250 .250 100 #22 .150 
size. value and temperature range. shown ~ t-:1::'76~P::-+--'-;1~5---+-;4.;,50;:Kc--+--.2"'5"'0--t--.:;;3["'1--t---;1"'00;;--t--.#:;;;22;--+--;-.1;;50'--
·rH~IG~H~D~E~NTS~IT~Y~PA~C~K~A=G~INrG~~~._----------~~~_r~~--~__ ~--;[~78~.P~t-~.20~-i~6~5~OK~~~.2~5~0~r-'.4~00,-i-~2mono~r-#~2~2--r-~.I~50~ 

KELVIN COMMERCIAL RESISTANCE SIZE ±:.020 MAX. LEAD LEAD t~2~77~.P~=~==~.1;0===t~7~00~K==~==.2;,5;0==t==.4~3;7==t=~2;0~0 ==~=~#;22~=~==~.1;'5O~j 
TYPE WATTAGE" MAX.·' ABC VOLTS 01". SPACING t-·-;4~7[;-.P;;_t_-'-;.2;;;5--__+~);;;50~K~+-~.;;25~0--t_..;.;;50;;;0--t_,3;;;0;,0 __ t--.. #:;;:22,t-,.I;;;50;-l 

[)).p .30 850K .3[2 .500 400 #22 .200 
446·P .250 2 Meg, .[40" .270" .500" 100 #10 .150 

447·P .125 1 Meg. .140" .170" .250" 100 #20 .125 

HIGH STABILITY SERIES 
LONG TERM STABILITY: .003% resistance change per year maximum under conditions involving 
normal equipment and room temperature variations. 

TOLERANCES: 1 % through .005% 
available on most types and resistance 
values. 
TEMPERATURE COEFFICIENT: ±10 
ppml"C standard. 
T.C.s available to 1 ppm depending on 
size, value and temperature range. 
WINDINGS: Non·inductive. 

STANDARD TYPES 
TOLERANCES: 1 % through .005% 
available on most types and resistance 
values. 
TEMPERATURE COEFFIC1ENT: ±20 
ppmloC standard. 
T.C.s available to 1 ppm depending on 
size, value and temperature range. 
WINOINGS: Non-inductive. 

'WATTAGE RATINGS: Based on a maxi· 
mum ambient temperature of 125°C, de
rated to zero watts at + 145°C. 

"RESISTANCE MAX.: Contact factory for 
availability of values above maximum 
shown. 

• mum amolem temperature of 125°C, 
rated to zero watts at + 145°C 

"RESISTANCE MAX.: Contactfactory for 
availability of values above maximum 
shown. 

[)g.p .30 I.IM ,375 .500 400 #22 .100 
[55·P .50 3.0M .500 .625 400 #20 .250 

AXIAL LEAD 

KELVIN COMMERCIAL RESISTANCE 
TYPE WATTAGE" MAXu 

OA 
DB 

C 
OD 
DE 
OF 
OG 
OH 
OJ 
~ 

OL 
OM 

.15 

.25 

.3 

. 50 

.60 

.50 
.60 
.00 

1.50 
1.)5 

.Ou 

AXIAL·WIRE LEAD 

560K 
1.2 Me . 

e . 
2.4 Me . 
3.6 Me . 
5.2 Me . 
4.0 Me . 
6.4 M~g, 

.0 e. 
10.a.Me . 
10.5 Me . 
OJ.U Meg. 

KEl¥IN 

TYPE 

COMMERCiAl RESISTANCE 

EP·n 
467·P 
Ep·23 
8[2·P 
363·P 
334·P 

.25 

.25 

.33 
.33 
.40 
.33 

MAX." 

1.5 Meg. 
1.5 MeJ!. 
2.75 Meg. 
2.75 Meg. 
3.0 Me. 
3.0 M.e&c 

DIA. 
±lrf4 

.[87 

.250 

.375 

.375 

.375 

.500 

.500 
o 

.500 

.500 

-""'" 

DIA. 

±1/64 

.250 

.250 

.250 

.250 

.250 

.375 

LENGTH 
±1/32 

.375 

.500 

. 50 

.500 

.828 
1.000 
.500 
.625 

1. 0 
.500 

1.750 
~ 

LENGTH 

±l/32 

.500 

.500 

.750 
.750 

1.000 
.500 

MAX. 
VOLTS 

300 
o 

400 
300 
400 
400 
400 
400 
800 
gOO 
gOO 
200 

MAlI. 
VOLTS 

400 
400 
400 
400 
400 
300 

LEAD 
OIA. 

#1£ 
#22 

21 
#20 
#20 
#20 
#20 

..!.20 
10 
20 
20 

·20 

LEAD 

OIA. 

#22 
-20 
#22 

20 
#22 
#20 

'WATTAGE RATINGS: Based on a maxi
LUG and RADIAL LEAD 

'All Lug Types available with #20 gauge 
radial leads (except EP-22) by specifying 
letter "R" after type number. 

B[5·P 
EP.·24 
Ep·25 
254·P 

.50 

.50 

.50 

. 60 

4.5 M.e&c 

5.0 Meg. 
6.5 Me •. 

.3)5 

.3)5 

.500 

.3)5 

.750 

.828 

.500 
1.000 

600 
600 
400 
800 

#20 
#10 
#20 
#10 IIEL.,,, COIMUIICIM. .£5!Snlitl DIA 

mE IIJAnAlll' 1IIAlI." '1/32 

346·P 
264·P 
EP·09 
26H 

" " 50 
50 

l.OM 315 
1.5M 375 
4_0M 500 
4.0M E25 
5.0M 500 

UNCII! IllIU 
'1/n rolTS 

"0 
5QO 
500 
500 

"" '00 
400 
400 

TERIIllfW. MOUNII"G 
Nfl' HOlE 

~24.2· 

w;,~ Ltad 

I." 
I." 
I." 
I." 

'4 
'4 
#6 
'6 

Ep·26 .60 8.0 M.e&c .500 .625 400 #20 
EP·27 1.00 .500 1.000 800 #20 
Ep·28 1.50 12.0 Meg, .500 1.500 900 
366·P 1.75 [3.0 Meg. .500 1.750 900 "'2IT 
EP·29 2.00 15.0 Meg. .500 2.000 1200 #20 

[P·IS 
[polE 
Ep·30 

60 
100 
1.50 

6.5M 500 
IQ,OM 500 

625 
1.000 
1500 

.00 .00 
,"0 

I." 
I." 
I." 

'6 , 
'6 CATALOG #763 COVERS ALL PRODUCTS SHOWN ON THIS PAGE 

K E LV I N 14724 VENTURA BOULEVARD, SHERMAN OAKS, CA 91403-3501 
PHONE 818-990-1192 • FAX 818-995-6460 

A-1944 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

FAST RISE TIME APPLICATIONS AXIAL LEAD "UY ... COII.(lItlo\l. IIlS15lAlilCi DO' UNGTK ... 'uo 
"RT" style reSistors provide exceptionally high IreQuency perlormance. in addition to n'E w"n,.,(' M".lI.'· '''' -lil2 VOlTS 01 •. 

the other recognized advantages of wire-wound reSistors "RT" resistors can be RI' " 560 , 187 m 300 ." 
supplied With rise times as low asll00lnanoseconds (Irom to% to 90%of peak pulse RTB " 12Me, 250 . 500 '00 ." 
amplitude at 1 00 KC). depending on resistance values and phySical configurations RTC 33 22Mtg 2SO 750 400 ." 
See Catalog *763 RTO 3J 24MtH m 500 300 '10 

I RTl " 36MeK m 818 .00 '10 
TOLERANCES: t % through 005% WINDINGS: Non·inductive RTF 60 52 Mtl m 1000 '00 '10 
available on most types and resistance 'WATIAGE RATINGS Based on a maxi· RIG " 40Meg 500 50lJ .00 '10 

values RTH 60 S4Mt2 SOD m 400 '10 
mum ambient temperature of 125°C. de- RT) 100 SOMeg 500 1000 800 '10 

TEMPERATURE COEFFICIENT ±20 rated to zero wafts at + 145°C RT' ISO IOOMtg SOD I SOD 900 '20 
ppmrC standard "RESISTANCE MAX Contact tactory tor RlL liS IDS Mell 500 1750 900 '20 

T.C.s available to 1 ppm depending on availability of values above maximum RTM 100 !30Meg 500 2000 1200 '10 

size, value and temperature range shown 

SERIES KM MOLDED, POWER RESISTORS Series KM are general purpose, reliable power resisfo.rs deSIgned to be used ~here heat sinks are not available or nol 
desired These resistors are extremely stable for theIr sIze as compared to film types Senes KM are considered to 
have the lowest dollar per watt cost of precision reSistors. Send for Bulletin K-1 - -

TOLERANCES: 
KM025. KM050. KM100-l% Ihru 5% SIZE .net TOLERANCES 
KM200 thru KM1000-05% thru 5% KELVIN ---.!"AnAGE 

Equivalent 
DC Lead Lead Military 

TEMPERATURE COEFFICIENT: PART @ Working Maximum Length Diameter Styles 
NUMBER 25"C Vollage Resl,'ance Length Diameler (~O.125) (AWG) MIL·R-26E 

(Per Degree Cenligrade) KM025 OAO 35 7000 O.250±.015 O.078.±.O15 1.5 in 2' 
±20 PPM (170 ohms and above) KM05Q 0.75 50 1K 0.312+.015 0.078+.015 1.5 in 2. 
±30 PPM (10 to 170 ohms) KM100 1.0 75 2K O.422±.015 O.093:t.015 1.5 in 2. AW70 
±50 PPM (1109.99 ohms) KM200 2.0 200 3.3K 0.490+.015 0.150+015 1.5 in. 22 
Below one ohm-contacllactory KM250 2.5 200 4.BK Q,500±.031 O.218±.O15 1.5 in 20 

KM300 3.0 150 5K 0.560+.031 O.187±.O15 1.5 in 20 RW79 
T C s to 5 PPM 1°C available dependrng on size and value KM350 4.0 200 BK 0,625±.O31 O.250.±.015 2.0 in 18 

KM500 5.0 400 lBK 0.875+.031 0:312+,031 2.0 in 18 AW74 
NON·tNOUCTIVE STYLES: Reduce resistance values by KM700 7.0 600 27K 1.218+.031 0.312+ .031 2.0 in 18 
approximately 50% derate maxImum working voltage by 30% KM1000 10.0 1000 42K 1.780+ .031 D.37S±: ,031 2.0 in 18 RW7S 

Add "N to part number Example KMN025 

SERIES KC CHASSIS MOUNT POWER RESISTORS DeSigned to prOVide maximum heat dissipalion through heat srnk and linned 
DERATING CURVES case conflguralion. Ideally suited where lalge amounts 01 power muslbe 

dlSslpaled and small SIZe IS Impoltant Capable 01 maintaining Iherr precIsion 
Derating IS reqUired for reduced chaSSIS mounting area and tolerance 10 wattage ratings up to 50 watts Send lor Bullelln K·3 
high ambient temperatures 

-~p 
TOLERANCES: 0.05% through 50% 

Curves -. TEMPERATURE COEFFICIENT: ' ~N Ijet '00 A 8 ~ J' (Per Degree Centlglade) 
'" TC KC500 KC1000 KC2500 KC5000 w • 

• " C . _" l ±50PPM 1 n 10 99 n 1nt09.9n 1 n to 9.9 n 1 n 10 9.9 fl ,,, 
. E f _ - ±30PPM 10 n to 25 n 10 n to 99 n 10 n 10 170 n 10 fl 10 500 n , ±20PPM 26 fllo 20K 100 n to 30K 171 n to 75K 501 n 10 200K 

l~ I~ Ij~ I''> n~ J)S 

A·~ Below one ohm-contacllaclory .IIIIIIENT ([filiI> on; CENTlC;UDE 

! 
A - When mounted on proper aluminum chaSSIS 'H fC.s to 5 PPM 1°C available depending on size and value. 

48 so Inches 0 040 aluminum lor KC500 NON·INDUCTIVE STYLES: Reduce resistance values by approXimately 50%, 
and KC 1000 B - Unmounted KC500 and KC1000 derate maximum working voltage by 30%. Add "N" to pari number. Example 
70 sa Inches 0 040 aluminum for KC2500 C - Unmounted KC2500 KCN500 144 sq Inches 0 040 aluminum for KCSOQO o - Unmounted KC5000 

DC SIZE and TOLERANCES 
KElVIN Work- Mtg. 

PART '"9 Max. A B C 0 E f G H J K l M N Screw Mtl·R· 
NUMBER WaHs VoHage flu, x OO~, t: 00'1 .± 03 1 .... 062 1: 01 'J ±O15 :t 015 i: 010 ± 010 ±O 10 ;!'005 ± 015 :1:005 Size 18546 
KC\IlO 7 a 16\ 5K o ..j4..j 0..\90 n 600 1 1 2~) a 334 o 646 0320 o 065 o 133 0078 0093 0078 0050 *2 RE60 
KC100n I? 71'1 6.4K o 56? 062\ a 750 1 37') 041; o 812 o 400 o 075 o 190 0093 0093 0093 0.086 ~2 RE65 
KC?'JOQ ;'" "0 15K o 71 q o 781 1 061 1 q38 o S2~ 1 080 o 550 o 088 o 280 o 171 o 125 0115 0066 *' REID 
KC ~oou "lG ' 300 42K 1 J63 o d4·~ 1 963 2 781 061 J 1 150 061S 0085 o 307 0203 a 125 0115 0.066 *4 RE75 

SERIES KM-4T & KC-4T POWER RESISTORS KELVIN FOUR TERMINAL POWER RESISTORS provide low reSistance and close lolerance capabilities to users who 
requ", accurate measurements in tighlly designed circuits. The two voltage (sense) leads will yield a very preCise 

GENERAL FEATURES 
measuremenl at the pOints where they jOin the curren I leads. Lead resislance. which plays a predominant role in low 
ohm resislors. is v"tually eliminated. 

TOLERANCES 1% through 10% -RESISTANCE RANGE 001 ohms and up 
TEMPERATURE COEFfiCIENT HI to 1fl ± 90 PPMI'C 

05fl 10 <1fl ± t50 PPM/'C KM-4T KELVIN DC 
Below .05 ohm-Check Faclory 

_\ 
PART WATTAGE WORKING MINIMUM RESISTANCE IN OHMS TEMPERATURE RANGE -55'C to +275'C NUMBER RATING VOLTAGE 10% 5°/a 3% 1% DIELECTRIC STRENGTH tODD VRMS all styles except 

KM300·4T 3W 150 003 .005 01 02 KC5000·4T at 2500 VRMS 
LEADS Tinned copperweld KM500·4T 5W 400 .002 003 .0075 015 

~f 
KC1000·4T 12W 275 003 005 01 02 
KC2500·4T 25W 560 002 .003 0075 015 

See KM & KC Serres this page lor additional speer Ii cal Ions KC5000·4T 50W 1300 001 002 005 .01 
'KC-4T1 

K747 WIREWOUND RESISTOR 
Lead SIZe: #22 (,025) solder·coated brass Designed specifically to interchanQe with film resistors of same physical configuration. Performance 
Lead Spacing I: to I: . 150" (±010) characteristics show the K747 senes to be superior in almost all instances. Send for Bulletin K747. 
Wattage 3 watts 
Voltage 200 volts 
ReSIStance Range .5\l10 400K 
Resistance Tolerance 1 % Ihru .005% 
Temperature CoeffiCient ±5 PPM slandard (O-85°C) -Availabte to ± lPPMl'C (Value dependent) 
Stability 25PPMlyear SIZE 320±.020 H. 
Rise Time 25 nanoseconas (value dependent) 295±010 L. NOise Not measureable on commercially available equipmenl 

100±015 W Environmental Exceeds all requirements 01 MIL -R·39005 

Kelvin pioneered the close tolerance, cfo.e temperature coefficient and excetlent long term liability wlre·wound resistor. Slate·of·the·art manufacturing technique. and superIor testIng capa. 
bilKie. yield the unlmate in quality at a competKive price. Please contacl your neare.t Kelvin representative or the factory direct 10, further detailS. 

KELVIN 14724 VENTURA BOULEVARD, SHERMAN OAKS, CA 91403-3501 
PHONE 818-990-1192 • FAX 818-995-6460 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1945 



4700 RESISTORS 4700 

SURFACE MOUNT "MELF" RESISTORS 
CARBON FILM METAL FILM 

Pafameter 

A B 0 E A B 0 E 

Size t x d (mm) 2.00 x 1.25 3.5 x 1.45 3.20 x 1.55 5.90 x 2.20 2.00 x 1.25 3.5 x 1.45 3.20 x 1.55 5.90 x 2.20 

Wattage 0.100 0.125 0.200 0.250 0.100 0.125 0.200 0.250 

Resistance Range 2.2Q"-'I.OM 2.2Q"-'I.OM I.OQ"'I.OM I.OQ'V2.2M lOOQ"'IOOK lOOQ"'604K lOO"'604K 10Q"'I.OM 

Resistance. Tolerance ('Yo) 5 5 5 5 I 0.25,0.50, 1.00 I 0.25, O.SO, 1.00 

Temp. Coefficient (ppm/°C) +350"'-1300 +3SO"'-13OO +350"'-1300 +350"'-1300 100 25, SO, 100 0,100 25, SO, 100 

Max. Working Voltage 150 200 250 350 150 200 250 300 

Warking Temp. Range -55°C"'+ 155°C -55°C"'+ 155°C -55°C"'+ 155°C _55°C"'+ 155°C _55°C"'+ 155°C _55°C"-'+ 155°C -55°C"'+ 155°C _55°C"'+ 155°C 

Low Temp. Operation ('Yo) 0.30 0.30 0.30 0,30 0.20 0.20 0.20 0.20 

Short Time Overload ('Yo) 0.50 0.50 0.50 0.50 0.30 0.30 0.30 0.30 

Effects of Solder ('Yo) 1.0 1.0 1.0 1.0 0.20 0.20 0.20 0.20 

Moisture Resistance ('Yo) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 

load Life ('Yo) 2.0 2.0 2.0 2.0 1.0 1.0 1.0 1.0 

Marking Clr. band (3) Clr. band (3) Clr. band(3} Clr. band (3) Clr. band (4) Clr. band (4) Clr. band (4) Clr. band (4) 

SURFACE MOUNT RESISTOR CHIPS 
GENERAL PURPOSE PRECISION 

Parameter TYPE 

0805 (2012) 1206 (3216) 1210 (3225) 2010 (5025) 0805 (2012) 1206 (3216) 

Size - e x w (mm) 2.00 x 1.25 3.20 x 1.60 3.20 x 2.50 5.00 x 2.50 2.00 x 1.25 3.2 x 1.60 

Wattage 0.100 0.125 0.250 0.500 0.100 0.125 

Resistance Range I.OQ"'5.6M 1.0Q"'10.OM 10Q"'I60K lOO"'80K 100Q"'510K lOO"'1.0K 

Resistance Tolerance ('Yo) 2, 5 2, 5 5 5 0.1-1.0 0.1-1.0 

Temperature Coefficient (ppm/°C) 200"-'500 200"'500 300 300 25-100 25-100 

Maximum Working Voltage 100 200 250 250 100 200 

Working Temperature Range -55°C"-' + 125°C -55°C'" + 125°C -55°C"'+ 125°C -55°Crv+125°C -55°C"'-t-125°C -55°C"'+ 125°C 

low Temperature Operation ('Yo) 0.30 0.30 0.30 0.30 0.20 0.20 

Short Time Overload ('Yo) 0.50 0.50 0.50 0.50 0.30 0.30 

Resistance to Bonding ('Yo) 0.30 0.30 0.30 0.30 0.20 0.20 

Moisture Resistance ('Yo) 1.0 1.0 1.0 1.0 0.50 0.50 

load Life ('Yo) 1.50 1.50 1.50 1.50 0.50 0.50 

Marking XXX XXX XXX XXX XXXX XXXX 

«0.' SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE. PO BOX 547 • BRADFORD, PA 16701 • USA' TEL (814) 362-5536 • TWX 510-695-5921 • TLX 914-404 • FAX 814-362-8883 
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4700 RESISTORS 

SURFACE MOUNT RESISTOR NETWORKS 

Parameter 

Circuit Symbol 

Power Rating (Element) 

Resistance Range 

2.0MAX 

STANDARD CIRCUIT CONFIGURATION 

Bussed 

B 

0.062 watts 

33Q"-'2.2M 

2,5% 

50vDC 

4700 

Isolated 

S 

0.125 watts 

100Q"-'2.2M 

2,5% 

50vDC 

Resistance Tolerance 

Maximum Working Voltage 

Operating Temperature Range 

Temperature Coefficient 

-55°C"-' + 125°C -55°C"-'+ 125°C 

Short Time Overload 

Temperature Cycling 

Resistance to Solder 

Moisture Resistance 

Load Life 

±2oo ppm/oC 

0.50% 

0.30% 

0.50% 

1.0% 

1.0% 

Custom Circuits· R!2R Ladders, Dual Terminators, Translators, User specified 

±2oo ppm/oC 

0.50% 

0.30% 

0.50% 

1.0% 

1.0% 

SURFACE MOUNT TRIMMER RESISTORS 
TYPE 

Parameter 
C4202 C4212 C4302 C4312 C4304 C4314 

CD 0 CD CD ~0 

~ 
~~-............ 

Terminal Configuration 10 
e--~--<o 

CD CD 
Construction open open open 

Power Rating 0.20 0.20 0.20 

Maximum Working Voltage 100 100 100 

Maximum Working Temp. -3O°C"-' + 100°C -30°C"-' + 100°C -30°C"-' + 100°C 

Resistance Taper Linear Linear linear 

Resistance Range looQ"-'1.0M looQ"-'1.0M 100Q"-'1.0M 
E6 E6 E6 

Resistance Tolerance (%) 30 30 30 

Temperature Coefficient 250 ppm/oC 250 ppm/oC 250 ppm/oC 

Rototion Angle 2700 2700 270 0 

End Stop None None None 

Setting Torque (g/cm) ";200 ";200 ";200 

Adjustment Access Hex Slot Hex Slot Hex Slot 

Effects of Solder (%) 1.5 1.5 1.5 

Rotational Life (%) 10 10 10 

Moisture (%) 2.0 2.0 2.0 

Load Life (%) 1.0 1.0 1.0 

Temperature Cycling (%) 0.5 0.5 0.5 

Size (mm) f x w 3.80 x 4.50 3.80 x 4.50 3.80 x 4.50 

~<o£, SPEER ELECTRONICS, INC. 

C4315 

10 
~ 

CD CD 
sealed 

0.10 

50 

-3O°C"'+ 100°C 

Linear 

lOOQ"-'1.0M 
E6 
25 

250 ppm/oC 

2700 

None 

";200 

Slot 

1.5 

10 

1.5 

1.0 

0.3 

4.0 x 4.50 

BOLIVAR DRIVE. PO BOX 547 • BRADFORD, PA 16701 • USA. TEL (814) 362·5536 • TWX 510-695·5921 • TLX 914-404 • FAX 814-362-8883 
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4700 RESISlORS 4700 

You Can't Resist ~<O., ! 
FIXED RESISTORS 

METAL FILM CARBON FILM 

Parameter 

Ultra Precision Predslon Semi Precision MIL Multi~R.lated Gen. Purp. Flameproof Multi-Related 

Type Designation H MF ML RN SN2C MS50 CF CFP RDS RDS/FP 

Wattage 1/8. 1/4, 112, 1 1/8, 1/4,112, I 1/8, 1/4, 1/2 1110.1/8,1/4,1/2 118, 1/4 1/4, 112 1/8, 1/4, 112, I 1/8, 114, 1/2 1/8/1/4, 1/4/112 118/1/4, 1/4/112 

Temp. Coefficient (ppm/°C) 5,10,15 25, SO, 100 200 50, 100 50, 100 50, 100 2S0rv3000 250rv3000 300"'1000 300""1000 

Resistance Tol. (%) O.OS, 0.10, 0.25 0.1, 0.25, 0.50, 1 2,5 0.50,1 1 1 2, S 2,5 2, S 2, S 

Oper. Temp. Range -55°("-'+ 175°C -55°("-'+ ISSoC -55°C"-'+ Issac -55°C"-'+ 175°C -ssoCr'\J+ ISSaC -55°C"-'+ ISSoC -55°C"'+ lSOoC -55°Ct'\J+1SOOC -55°C"-'+ lSOOC -55°C"-'+ 1500C 

Short Time Overload (%) ~O.IO .;;0.30 0.30 ';0.10 0.2S O.IS ';0.50 ';O.SO ';0.20 ';0.20 

Temp Cycling (%0) ';0.10 0.30 O.SO 0.10 0.15 O.lS 0.50 O.SO 0.15 O.lS 

Load Life (%) ';1.0 ';1.0 I.S ';1.0 0.2S O.SO ';2.0 ';2.0 ~1.5 ';1.S 

Moisture Resistance (%) ';1.0 0:;;;1.0 I.S ';1.0 0.30 0,30 0:;;;2.0 ~2.0 <1.0 1.0 

Voltage Coefficient (ppm/v) <S <S <10 <S <S <S ';10 ';10 <10 <10 

Failure Rote (1000 hrs) <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 <10-5 

Marking Alpha-Num Cle. Band {S} CI,. Band {4} Alpha-Num Cle. Band {5} Cle. Band {S} Cle. Band {4} CI,. Band {4} Cle. Band {4} CI,. Band {4} 

FIXED POWER RESISTORS 
METAL OXIDE 

Parameter 
Standard Reduced Size Carban Ceramic 

Type Designation MO RSS SPR HPC 

Wattage 1,2,3 112, 1,2,3,5 1/2,1,2,3,5 1"'30 

Temperature Coefficient (ppm/°C) 200 200 150"'600 NA 

Resistance Tolerance ('Yo) 2, 5 1,2,5 2, 5 10,20 

Operating Temperature Range -55°C"'+200°C -55°C"'+200oC -55°C"'+200°C 1000"'2000 

Short Time Overload (%) 0.50 0.50 1.0 2.0 

Temperature Cycling (%) 0.50 0.50 1.0 2.0 

Load life (%) 2.0 2,5 3.0 5,0 

Moisture Resistance (%) 2.0 2.5 3.0 5.0 

Voltage Coefficient (ppm/v) <10 <10 <10 <20 

Failure Rate (1000 hrs) <10-4 <10-3 <10-3 <10-5 

Marking Clr. Bond (4) Clr. Bond (4 & 5) CIL Bond (4) Alpha.Num 

SEE OUR AD IN CAPACITOR SECTION, 

~<O., SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE' P.O, BOX 547 • BRADFORD, PA. 16701 • USA' TEL: (814) 362-5536 • TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-8883 
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4700 RESISTORS 

SIP RESISTOR NETWORKS 
CIRCUIT SYMBOL S C 

CIRCUIT fBI- A A R FlH::j 
CONSTRUCTION 1 2 3 n+l 1 2 3 4 ······20 " .. 6 7 8" . 'n+1 

R, = R," = Rn R, =R,"+Rn R, =R,"'+Rn 
(n =3 to 13) (n =2 to 7) (n=4toI2) 

RKC 10KQJ IAlSIOKQJ 10KQJ • 
MARKING RKL 103J SI03J Cl03J 

RKH 103J IAlSl03J [QjCI03J 

CIRCUIT SYMBOL A T E 

/lIn ffiR--f-l rFffi--fl Rz Rz R2 ~ R2 Rz 

CIRCUIT 
CONSTRUCTION 1 2 3 . "'n+1 1 2 3 4 5 ······0 1 2 3 4 5 .. · .. ·n 

R,=R,"'=Rn 
(n =3 to 13) (n=4toI2) (n =4 to 12) 

TYPE 
Parameter 

RKL RKC 

Seated Height (mm) 5.0 6.0 

Element Power (watts) 0.125 ex "s" 0.125 ex "s" 
0.200 "s" 0.250 "s" 

Maximum Working Voltage 100 200 

Operating Temperature Range -55°C"-' + 155°C -55°C"-'+ 155°C 

Resistance Range 22Q"-'I.0M 22Q"-' 1 OM 

Resistance Tolerance (%) 2, 5 1,2,5 

Temperature Coefficient (ppm/°C) 200 100"-'500 

Short Time Overload (%) 

Resistance to Solder Heat (%) 

Temperature Cycling (%) 

Moisture Resistance (%) 

Load life 

0.50 ';0.50 

0.50 ';0.50 

0.50 ';0.50 

<2.0 <1.5 

<2.0 <1.0 

• Custom SIP Networks - R/2R Ladders, Attenuators, Op Amp Feedbacks, 
Matched & Tracking, User defined. 

~<o., SPEER ELECTRONICS, INC. 

4700 

0 

fFrB 
1 2 3 ·····h+2 

R,=R,"'=Rn 
(n =3 to 12) 

10KQJ --

DI03J 

[QjDl03J 

R 

rm'-'~ R, R 1 Rl 

1 2 3 4 •••••• 0/2+2 

(n =6 to 18) 

RKH 

10.70 

0.250 ex "5" 

0.500 "s" 

250 

- 55°C'" + 155°C 

56Q"-'IOM 

1,2,5 

100"-'500 

';0.50 

';0.50 

';0.50 

<1.5 

<1.0 

BOLIVAR DRIVE. P.O. BOX 547 • BRADFORD. PA. 16701 • USA· TEL: (814) 362-5536 • TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-8883 
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4700 RESISTORS 4700 

SPECIAL TV RESISTORS 
JUMPER (Zero Ohm) 

KSE PTg Form Size Resistance Amperage 

Z12 Axial 3.7 x 1.6 O.OIQmax 1.5A 

Z16 Axial 3.4 x 1.7 O.OIQmax 1.5A 

Z25 Axial 6.3 x 2.4 O.OIQmax 2.5A 

Z33 Axial 8.5 x 3.0 0.01 Qmax 3.0A 

J-l/6 Axial 3.4 x 1.7 O.OIQmax 10.0A 

J-l/4 Axial 5.0 x 2.3 O.OIQmax 15.0A 

2AZ SM 2.0 x 1.25 50MQmax 1.25A 

2BZ SM 3.2 x 1.6 50MQmax 2.0A 

CC10 MELF 2.0 x 1.25 10MQmax 2.0A 

CC12 MELF 3.5 x 1.45 10MQmax 2.0A 

CC20 MELF 3.2 x 1.55 10MQmax 2.0A 

CC25 MELF 5.9 x 2.2 10MQmax 5.0A 

FUSING RESISTORS 

KSE PTH Form Size Power Res. Range Res. Tolerance 

RF25 Axial 6.5 x 2.3 0.250W 1.0Q"'lK 5.% 

RF50 Axial 8.5 x 3.0 0.5OOW 1.0Q"'IK 5% 

RFI Axial 9.0 x 3.5 1.000W 1.0Q"'IK 5% 

LINEAR POSITIVE TEMP. COEFFICIENT RESISTORS 

KSE PTg Form Size Power TC Range Res. Range Res. Tolerance 

LTl/8 Axial 3.7 x 1.6 0.125W 150"'4,5OOppm iOQ"'looK 2.5% 

LTl/4 Axial 6.5 x 2.3 0.250W 150"'4,5OOppm 10Q"'looK 2.5% 

MLT2B MELF 3.50 x 1.45 0.125W 250"'4,5OOppm 10Q"'looK 2.5% 

MLT2E MELF 5.9 x 2.2 0.250W 250"'4,5OOppm lOQ'" 1 ooK 2.5% 

RESISTOR LAB KITS 

Type Wattages g of Values Tolerance g pcs/value Draws/Kit 

Carbon Film 1/8,1/4,1/2 60 5% 100 15 

Flameproof CF 1/4., 1/2 60 5% 100 15 

Metal Film 1/8,1/4,112 126 1% 10 18 

SM Chip 1206 (1/8) 60 5% 50 15 

SM Chip 1206 (1/8) 126 1% 25 24 

~<o., SPEER ELECTRONICS, INC. 
BOLIVAR DRIVE. P.O. BOX 547 • BRADFORD. PA.16701 • USA. TEL: (814) 362-5536 .• TWX: 510-695-5921 • TLX: 914-404 • FAX: 814-362-B883 
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4700 RESISTORS 

ors'" Ultra Precision Resistors'" Ultra Precision Resi 
.5'1'0.5'1'01%"'.005'1'0.01'1'0.025% .05% .1'1'0 .2% .5% 1 % 
ing'" Ratio Matching"'TC Tracking'" Ratio Matchi 
Axial & Radial Leads'" Axial & Radial Leads'" . I 
Sensing"" Temperature Compensating 

s ".. Precision Power Resisi 
Molded & Coated 
HM ".. Low Ohm"" 
nse .,. Current Sensin 
nt'" Surface Mount 

ose ".. General Purpose 
Vertical Mount'" Vertic 
01 Oxide'" Metal Oxide 
001 Watt"" KRL 'Kool Wat 
num Heatsink Resistors'" 

gns"" Custom Designs"" Cus ,,, ................ " .... . 
om Specifications'" Custom 
ocking ".. Stocking .:f. Stocking 
U.S.A.'" Made in The U.S.A.'" 
lity'" High Quality/Reliability'" HI 

ors .,. Nonflame Fusible Metal Film esistors'" Nonfl 
ircuit Protection Components'" Circuit Protection 

Phone: 603.668.3210 
Facsimile: 603.624.0634 

4700 
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4700 RESISTORS 4700 

COMPON-E-N-TS-, -IN-C-. ---..... 8"t--.T. 
BANTRY 
Forty-plus years of experience in designing and manufacturing wire-wound resistors 
earnedKRLlBantry Components President, B.J. Perry the sobriquet "Mister Resistor." In 
modernizing a mature industry to satisfy contemporary needs, Mr. Perry has gathered a 
dedicated group of technical experts to supply high quality, high stability parts that are 
commercially affordable. This same expertise is available to solve design problems and to 
meet special application requirements; 

GENERAL SPECIFICATIONS 
• Standard Tolerances: .005%, .01 %, 

.02%, .05%, .1%,0.2%,0.5%,1%. 
• Standard Temperature Coefficient: 5-

10 PPM (Available as low as 1 PPM) 
• Stability: 0.0001 % (1 st year); 

0.0025% (2nd year) 

DIMENSIONS' 

KRL MIL·R·93 MIL·R·39005 LENGTH OIAMETER LEAO 
STYlE ±.O15 ±.015 AWG 

532 .200 .100 24 
t533 .260 .100 24 
t534 .300 .100 22 
t535 .250 .125 22 
536 .312 .125 22 

t537 .375 .125 22 
t538 .375 .187 22 

539 .250 .187 22 
t540 RBR-74 .500 .187 22 
550 RBR-75 .295 .250 22 

t555 RS-56 RBR-56 .375 .250 20 
t560 RS-55 RBR-55 .500 .250 20 
t565 RS-54 RBR-54 .750 .250 20 

570 RS-53 RBR-53 .750 .375 20 
575 RS-52 RBR-52 1.00 .375 20 
578 .500 .500 20 
580 RS-57 RBR-57 1.00 .500 20 
585 RB-58 1.50 .500 20 

KRL MIL·R-10509 LENGTH DIAMETER LEAD 
STYLE EQUIVALENT ±.062 ±.032 AWG 

EC-l0 RN-55 .250 .125 22 
EC-20 RN-60 .375 .125 22 
EC-25 .375 .187 22 
EC-30 RN-65 .500 .187 22 
EC-40 RN-70 .750 .250 20 
EC-50 RN-75 1.00 .375 20 

i 
DIMENSIDNS' 

KRL MIL-R-93 LENGTH DIAMETER LEAD SPACING LEAD 
STYlE ±.032 ±.015 ±.010 AWG 

tPC-50 RB-71 .312 .250 .200 22 

PC-51 .375 .250 .200 22. 
PC-52 .500 .250 .200 22 
PC-53 .375 .375 .200 20 
PC-55 RB-70 .500 .375 .200 20 

DIMENSIONS' 

KRL HEIGHT WIDTH LENGTH LEAD SPACING LEAD 
STYLE +.032 + 020 +.020 ±.010 AWG 

K-300 .250 .125 .250 .125 20 
K-250 .300 .125 .300 .150 20 
K-500 .300 .150 .500 .250 20 

• Temperature Compensating TC's 
available from + 80 through + 6000 
PPM . 

• TC matching to ± 0.5 PPM/DC @ 25°C 
• Custom Designs Welcome 

POWER in WATIS 

MIL COMM MAlCIMUM MAXIMUM 
125°C 125°C VOLTAGE RESISTANCE 

.025 .050 100 100 K 

.050 .100 100 150 K 

.050 .100 100 150 K 

.065 .125 150 300 K 

.075 .150 200 400 K 

.100 .200 200 500 K 

.125 .250 300 1 Meg 

.115 .225 250 550 K 

.175 .350 300 1.5 Meg 

.125 .250 200 1.5 Meg 

.175 .350 300 1.5 Meg 

.250 .500 400 2 Meg 

.375 .750 500 3.5 Meg 

.450 .900 600 4 Meg 

.750 1.50 750 5 Meg 

.330 .660 400 2 Meg 

.850 1.75 850 10 Meg 
1.00 2.00 1.5KV 15 Meg 

MAXIMUM MAXIMUM 
POWER in WATIS VOLTAGE RESISTANCE 

0.5 200 100 K 
1.0 300 150 K 
1.0 325 175 K 
1.0 350 200 K 
1.0 400 300 K 
1.0 600 500 K 

PDWER in WATIS 

MIL COMM MAXIMUM MAXIMUM 
125°C 125°C VOLTAGE RESISTANCE 

.125 .250 300 500 K 

.125 .250 300 650 K 

.250 .500 300 700 K 

.250 .500 300 1 Meg 

.350 .700 300 1.5 Meg 

POWER in WATIS 

MIL COMM MAXIMUM MAXIMUM 
125°C 125°C VOLTAGE RESISTANCE 

.125 .250 150 500 K 

.150 .300 150 1 Meg 

.250 .500 150 1.5 Meg 

CD I LENGTH 1 I +-- --to +-- ---+ 
DIAMETER -. 1" MIN 

~ =1 1 I 
LEAD AWG t (500 & EC SERIES) 

@ ~NGT~"MIN ~ -1~DAWG 

-: D :ci.= 
--- t 

L DIAMETER LEAD SPACING 

(PC SERIEs-ROUND) 

® 

I
HEIGHTI I I I WIDTH __________ I" MIN _______ ........ ~ 

D : : 0+" 
LEAD SPACING -II~LEAD 

(K SERIES-RECTANGULAR) AWG 

PERCENT OF RATED POWER 

KRL PRECISION WIRE WOUND RESISTOR DERATING 
CHART -500, EC, PC & K series resistors must be derated for 
tolerances below 0.1 %. Use the chart below to select tolerance vs. 
operating temperature to determine the percent of rated power for 
operations. No derating is required for operations below +20°C. 

II: 
w 100 

~ a. 
o 75 
W 

t:c 
~ 50 

o 

"" m 25 
() 
II: 

WATTAGE VS. TOLERANCE DERATING 

1.0%.0.5%.0.25%& 0.1% TOL. 

I I I \ 
0.05% & 0.02% TOL I\, 

I I I 
0.01% TOL. '\ \. 

I I I "-\. 
0.005% TOl. " ~ I I I \ " & 

I I I "'lI W 0 
a.. 20 40 80 120 145 160 

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

.,. KRlIBANTRY COMPONENTS, INC. 160 Bouchard St.. Manchester, NH 03103-3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPEDEX 
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4700 

.,. KRL LO-OHM Power Resistors 
Zero micro henries inductance· Low temperature coefficient 
Higher heat dissipation/power to size ratio 
Ideal for test instruments. power amplifiers. all types of 
current sensing applications, including switching and linear 
power supplies. 

RESISTORS 4700 

ALTERNATE CASE DESIGNS: 
POTTED & MOLDED KELVIN LEADS 

STYLE WATTS LLENGTH DDIA CTEST POINT LEAD AWGIDIA 
POTTED CERAMIC CASE SURFACE MOUNT 

Np·1A 1 A30±.010 .120±.010 .590 22 AWGI.025 

Np·2A 3 .600±.010 .2to±.010 .675 20 AWGI.032 

NP·3 4 .680±.010 .265±.010 .715 20 AWGI.032 

Np·5 5 .925±.010 .335±.010 .838 18 AWGI.040 

.,. KRL Wire Wound Power Resistors "HOT" MOLDED P & COATED C SERIES 
WORKING MAXIMUM DIMENSIONS 

KRL MIL-R-26 MIL-R-39007 WATTAGE RATING VOLTAGE (2) RESISTANCE LENGTH DIAMETER LEAD 
STYLE U V U V IN OHMS +.062 (+.010) +.032 (+.010) AWG 

C·112A .5 1.0 18 20 3AK .250 .094 24 

(P-112) C-112 .75 1.2 30 35 4.5K .280 (.300) .094 (.120) 24 

(P-1A) C-1A RW-70 1.0 1.5 50 55 10K .406 (.425) .094 (.120) 22 

C-1B 1.1 1.6 62 67 12K .530 .094 22 

(P-1C) C·1C 1.0 1.5 28 33 5K .330 (.360) .094 (.120) 22 

C·1O 3.25 4.5 175 200 38K .700 .110 22 

(tP-2) tC-2 1.5 2.0 72 79 10K .385 (0420) .187 (.190) 20 

(tP-2A) tC-2A RW-79 3.0 3.75 135 148 22K .560 (.600) .187 (.210) 20 

C-2B RWR·71 3.25 4.75 185 220 42K .812 .187 20 

(tP-2C) tC-2C 3.0 3.5 138 157 32K .500 (.535) .250 (.265) 20 

(tP-2D) tC-2D RW-69 2.5 3.0 135 148 20K .500 (.535) .210 (.210) 20 

(P-2E) C-2E 3.0 3.75 135 148 22K .560 (.600) .158 (.173) 20 

(P-2F) C-2F 2.5 3.00 135 148 20K 0490 (.530) .158 (.190) 20 

(tP-3) tC-3 4.0 5.5 210 250 45K .625 (.680) .250 (.265) 20 

ItP-5) tC-5 RW-74 RWR·74 5.0 6.0 325 375 90K .875 (.925) .312 (.335) 18 

(P-6) C-6 RW·67 6.0 6.5 360 400 95K 1.000 (1.080) .312 (.335) 18 

C-7 7.0 8.0 360 400 toOK 1.200 ±.094 .312 ±.062 18 

C-7A RW-55 7.5 9.0 510 580 150K 1.375 ±.094 .375 ±.062 18 

tC-l0 10.0 13.0 800 930 250K 1.815 ±.094 .375 ±.062 18 

C-l0A RW·78 RWR-78 10.0 12.0 800 930 240K 1.780 ±.094 .375 ±.062 18 

tC-l0B RW-68 10.5 14.0 800 930 275K 1.875 ±.094 .375 ±.062 18 

tlndicates Most pcpular types P = Molded ( ); C = Coated 

.,. KRL Heat Sink Power Resistors 
KW & AT SERIES In Anodized Aluminum Housings 

KW & AT SERIES 

kool-watt 
AT f--E~ POWER HAnNG MAXIMUM MAXIMUM DielECTRIC 

KRL MIL·R·18546D IN WATTS (1) RESISTANCE WORKING VOLTS 
STYLE KRL MIL 
KW·5 RE-60 8 5 
KW-10 RE·65 14 10 
KW·25 RE-70 25 20 
AT·50 RE·75 50 30 

IN OHMS (2) VOLTAGE 
25K 160 
45K 265 
95K 550 

275K 1250 

RMS 
1500 
1500 
2500 

I 2500 

;';J;.'1 T r-'1~ j ~,tA ,cr'~ 
H ~F~ ~lfE=.~ t 

~OL 
H~F_I 

DIMENSIONS (INCHES) 

TYPE MIL A B C D E 

I 
F G H J K L M N 

±.D05 ±.D05 +.031 +.062 +.015 +.015 +.015 +.010 ±.010 +.010 ±.D05 +.015 +.D05 

KW-5 RE-60 0444 .490 .600 1.125 .334 

I 
.646 .320 .065 .133 .078 .093 .078 .050 

KW·l0 RE-65 .562 .625 .750 1.375 0420 .800 .390 .075 .165 .093 .093 .102 .086 
KW-25 RE-70 .7t9 .781 1.062 1.938 .550 1.080 .546 .088 .231 .172 .125 .115 .086 
AT-50 RE-75 1.563 .844 1.968 2.781 .630 1.140 .610 .088 .260 .196 .125 .107 .086 

FAX US-603/624-0634-FOR MORE INFORMATION ON ... 

.,. KRL Nonflame Fusible 

Metal Film Resistors 

.,. KRL Power Oxide Resistors 

.,. KRL Standard Reel Packaging Specs 

.,. KRL Vertical Mount Resistors 

.,. KRL Failsafe Thermal Fuse Resistors 

P 
+.062 

.262 

.312 

.438 
0406 

.,. KRL Resistance Temperature Detectors .,. KRL Temperature Compensating Resistors 

EEM 1988 

.,. KRLlBANTRY COMPONENTS, INC. 160 Bouchard Street, Manchester, NH 03103- 3399 
Phone: 603-668-3210 FAX: 603-624-0634 TLX: 80-4294 SPEDEX 

For manufacturers' sales offices, see yellow pages A·1953 
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ZINC OXIDE VARISTOR MAIDA DEVELOPMENT COMPANY 
"CERAMIC COMPONENT MANUFACTURER SINCE 1947" 

Maida Zinc Oxide Varistors 
Maida Development Company, domestically owned and operated, 
has served, the electronics industry with a wide variety of ceramic 
components. We specialize in custom design and manufacturing, 
from ceramic powder formulation through finished devices, to 
meet specific requirements of our customers. Typical capacitor 
products include (1) high voltage capacitors for power supplies; (2) 
UL and CSA recognized capacitors for across-the-line, line-by
pass, and antenna coupling uses; (3) reduced titanate capacitors 
for low-voltage general purpose applications; (4) lead less discs; 

MAXIMUM TRANSIENT POWER RATINGS (Pm) 

Series PM-watts Series PM-watts 

058 0.15 061 0.4 
073 0.25 069 0.6 
068 0.3 065 1.0 

E ~A:(:(;::0::Yt<;<:+ 

Style Designation: (typical) 

D6921Z0V511RA110 
WHERE: 
D- Coating identification, 0 means standard flame-retardent fluid bed 

epoxy. 

69- Size code, 2 numbers. See Dimensions Table. 

21- Lead Configuration code, 1 or 2 numbers used for non-standard 
leads. Standard leads use no code. 

ZOV- Material identifier, zinc oxide varistor. 

511- AC Voltage Rating code, 2 significant figures plus number of zeroes 
that follow, i.e. 511 is 510 VAC, 

RA- Special Instructions code, RA is standard. 

(5) slot-mounted "trapezoids" for printed circuits; and (6) 
multilayer capacitors. Our newest product line - zinc oxide 
varistors (ZOV) is designed for transient voltage suppression and 
surge energy absorption and many are UL recognized. Our 
delivery is timely and reliable-with either bulk packaging or tape 
and reel. We value with pride the repeat business from such 
customers as GE, Zenith, RCA, IBM, AT&T, Xerox, Sunbeam, 
GTE, NAP, Kodak, Harris, Allen-Bradley and many others. 

STANDARD DIMENSIONS: Inches (mm) 

Size A D S W E 
Code VAC 5G-95 121J.180 2311320 420-580 620-1000 
058 .394 .276 .197 .025 .197 .236 NA NA NA 

(10) (7) (5) (.63) (5) (6) 

073 .472 .354 .197 .025 .197 .236 .276 NA NA 
(12) (9) (5) 0.63) (5) (6) (7) 

068 .512 .394 .197 .025 NA .236 .276 NA NA 
(13) (10) (5) (.63) (6) (7) 

061 .590 .472 .296 .032 .197 .236 .276 .354 NA 
(15) (12) (7.5) (.81) (5) (6) (7) (9) 

069 .770 .650 .296 .032 .197 .236 .276 .354 .472 
(19.5) (16.5) (7.5) (.81) (5) (6) (7) (9) (12) 

065 1.020 .905 .296 .032 NA .236 .276 .354 .472 
(26) (23) (7.5) (.81) (6) (7) (9) (12) 

Standard Marking: 

Minimum marking information shall consist of an abbreviated style 
deSignation and, when space is available, the manufacturer's initials "MOC". 
For inslance, MDC WHERE: 

Z511 z- Represenls "ZOV" 
110UL 511-AC v.ollage raling 

(lOx 1000~s) (Bx20~S) 

058Z0V500RA01 Z500-01 50 66 2 100 71 88 165 5 300 
058Z0V600RA01 Z600-01 60 81 2 100 85 103 200 5 270 
058Z0V750RA01 2750-01 75 102 2.5 400 108 129 245 5 220 
058Z0V950RAOl Z950-01 95 127 3 400 135 164 300 5 180 
058Z0V121 RA02 Z121-02 120 160 3.5 400 170 207 350 5 160 
058Z0V131 RA02 Z131-02 130 175 4 400 184 224 380 5 130 
058Z0V141 RA02 Z141-02 140 180 4.5 400 198 242 410 5 120 
058Z0V151 RA02 Z151-02 150 200 5 400 212 259 430 5 110 
058Z0V181RA02 Z181-02 180 230 6 400 255 311 510 5 100 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663 / (804) 723-0785/ TELEX 82-3443 / FAX (804) 722-1194 

A·1954 For manufacture.rs' sales offices, see yellow pages EEM 1988 
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VARISTORS MAIDA DEVELOPMENT COMPANY llill:r&t 

STYLE 
NUMBER CAPACI-

TANCE 
1KHz@25C 

±30% 

D73Z0V500RA02 Z500-02 50 66 4 250 71 86 157 5 620 
D73Z0V600RA02 Z600-02 60 81 5 250 85 103 190 5 500 
D73Z0V750RA02 Z750-02 75 102 6 1200 108 129 230 10 420 
D73Z0V950RA02 Z950-02 95 127 8 1200 135 164 255 10 340 

* D73Z0V121 RA03 Z121-03UL 120 160 10 1200 170 207 320 10 300 

* D73Z0V131 RA03 Z131-03UL 130 175 11 1200 184 224 340 10 250 

* D73Z0V141 RA03 Z141-03UL 140 180 12 1200 198 242 360 10 230 
* D73Z0V151 RA03 Z151-03UL 150 200 13 1200 212 259 395 10 220 

* D73Z0V181 RA03 Z181-03UL 180 230 15 1200 255 311 470 10 180 

* D73Z0V231 RA20 Z231-20UL 230 300 20 1200 326 397 595 10 140 
* 073Z0V251 RA21 Z251-21UL 250 330 21 1200 354 432 650 10 130 

* D73Z0V271 RA23 Z271-23UL 270 360 23 1200 382 466 710 10 120 

* D73Z0V301 RA25 Z301-25UL 300 390 25 1200 425 518 790 10 110 

· * D68Z0V121 RA03 Z121-03UL 120 160 10 1200 170 207 320 10 300 · * 068Z0V131RA03 Z131-03UL 130 175 11 1200 184 224 340 10 250 · * D68Z0V141RA03 Z141-03UL 140 180 12 1200 198 242 360 10 230 · * D68Z0V151 RA03 Z151-03UL 150 200 13 1200 212 259 395 10 220 · * D68Z0V181 RA03 Z181-03UL 180 230 15 1200 255 311 470 10 180 · * 068Z0V231 RA20 Z231-20UL 230 300 20 1200 326 397 595 10 140 · * D68Z0V251 RA21 Z251-21UL 250 330 21 1200 354 432 650 10 130 · * 068Z0V271 RA23 Z271-23UL 270 360 23 1200 382 466 710 10 120 · * 068Z0V301 RA25 Z301-25UL 300 390 25 1200 425 518 790 10 110 

06121 ZOV500RA03 Z500-03 50 66 6 400 71 86 147 10 1500 
D6121 ZOV600RA03 Z600-03 60 81 7 400 85 103 175 10 1200 
06121 ZOV750RA03 Z750-03 75 102 8 2000 108 129 210 25 820 
D6121 ZOV950RA03 Z950-03 95 127 10 2000 135 164 255 25 680 

* 06121Z0V121RA04 Z121-04UL 120 160 13 2000 170 207 320 25 560 · * D6121Z0V131RA04 Z131-04UL 130 175 14 2000 184 224 340 25 500 · * 06121Z0V141RA04 Z141-04UL 140 180 16 2000 198 242 360 25 460 · * 06121Z0V151RA04 Z151-04UL 150 200 17 2000 212 259 395 25 400 · * D6121Z0V181RA04 Z181-04UL 180 230 20 2000 255 311 465 25 230 · * D61Z0V231RA35 Z231-35UL 230 300 35 2000 326 397 595 25 180 · * D61Z0V271RA43 Z251-40UL 250 330 40 2000 354 432 650 25 160 · * D61Z0V271RA43 Z271-43UL 270 360 43 2000 382 466 710 25 150 
* D61Z0V301RA45 Z301-45UL 300 390 45 2000 425 518 790 25 130 · * D61Z0V721 RA45 Z321-45UL 320 420 45 2000 453 650 850 25 120 · * D61Z0V421 RA45 Z421-45UL 420 580 45 2000 594 725 1120 25 160 · * D61Z0V481RA50 Z481-50UL 480 640 50 2000 679 829 1240 25 140 · * D61Z0V511RA55 Z511-55UL 510 675 55 2000 722 881 1350 25 130 · * D61Z0V551 RA60 Z551-60UL 550 700 60 2000 778 950 1400 25 120 · * D61Z0V581 RA65 Z581-65UL 580 735 65 2000 821 1002 1500 25 110 

06921 ZOV500RA06 Z500-06 50 66 15 1000 71 88 147 10 
D6921 ZOV600RA06 Z600-06 60 81 20 1000 85 103 175 10 2600 
06921 ZOV750RA06 Z750-06 75 102 22 4500 106 129 210 50 2200 
D6921 ZOV950RA06 Z950-06 95 127 30 4500 135 164 255 50 1800 

* 06921 ZOV121 RA09 Z121-09UL 120 160 35 4500 170 207 320 50 1500 · * D6921Z0V131RA09 Z131-09UL 130 175 38 4500 184 224 340 50 1350 

· * D6921Z0V141RA09 Z141-09UL 140 180 42 4500 198 242 360 50 1270 

· * D6921Z0V151RA09 Z151-09UL 150 200 45 4500 212 259 395 50 1200 

· * 06921Z0V181RA09 Z181-09UL 180 230 55 4500 255 311 465 50 710 · * D69Z0V231 RA70 Z231-70UL 230 300 70 4500 326 397 595 50 550 

· * 069Z0V251RA72 Z251-72UL 250 330 72 4500 354 432 650 50 510 

· * D69Z0V271 RA75 Z271-75UL 270 360 75 4500 382 466 710 50 470 

· * 069Z0V301 RA80 Z301-80UL 300 390 80 4500 425 518 790 50 430 

· * D69Z0V321RA90 Z321-90UL 320 420 90 4500 453 553 850 50 400 

· * 069Z0V421 RA90 Z421-90UL 429 560 90 4500 594 725 1120 50 500 

· * D69Z0V481RA105 Z481-105UL 480 640 105 4500 679 829 1240 50 440 

· * D69Z0V511RAll0 Z511-110UL 510 675 110 4500 722 881 1350 50 410 

· * 069Z0V551RA115 Z551-115UL 550 700 115 4500 668 950 1400 50 380 

· * 069Z0V581RA120 Z581-120UL 580 735 120 4500 821 1002 1500 50 370 

· * 069Z0V621RA130 Z621-130UL 620 800 130 4500 877 1071 1620 50 350 

· * D69Z0V681RA150 Z681-150UL 680 860 150 4500 962 1175 1800 50 310 
210 

· * D6521 ZOV 121 RA20 Z121-20 UL 120 160 65 6500 170 207 320 100 2500 

· * 06521Z0V131RA20 Z131-20 UL 130 175 70 6500 184 224 340 100 2300 

· * D6521Z0V141RA20 Z141-20 UL 140 180 75 6500 198 242 360 100 2150 

· * 06521Z0V151RA20 Z151-20 UL 150 200 80 6500 212 259 395 100 2000 

· * D6521Z0V181RA20 Z181-20 UL 180 230 100 6500 255 311 465 100 1300 

· * D65Z0V231RAl15 Z231-115 UL 230 300 115 6500 326 397 595 100 1000 

· * D65Z0V251 RA 130 Z251-130 UL 250 330 130 6500 354 432 650 100 920 

· * 065Z0V271RA140 Z271-140 UL 270 360 140 6500 382 466 710 100 850 

· * D65Z0V301 RA 150 Z301-150 UL 300 390 150 6500 425 518 790 100 770 

· * D65Z0V321 RA 160 Z321-160 UL 320 420 160 6500 453 553 850 100 720 

· * D65Z0V421RA160 Z421-160 UL 420 560 160 6500 594 725 1120 100 910 

· * 065Z0V481RA180 Z481-180 UL 480 640 180 6500 679 829 1240 100 800 

· * D65Z0V511 RA 190 Z511-190 UL 510 675 190 6500 722 881 1350 100 740 

· * D65Z0V551 RA200 Z551-200 UL 550 700 200 6500 778 950 1400 100 690 

· * D65Z0V581 RA220 Z581-220 UL 580 735 220 6500 821 1002 1500 100 670 

· * D65Z0V621 RA230 Z621-230 UL 620 800 230 6500 877 1071 1620 100 620 

· * D65Z0V681 RA260 Z681-260 UL 680 860 260 6500 962 1175 1800 100 560 

· * D65Z0Vl02RA360 Z102-360 UL 1000 1200 360 6500 1414 1728 2700 100 380 

* UL Recognized Components for Surge Suppression, File E86730 
• UL Recognized Components for Across-The-Line Applications, File E38785 

20 LIBBY STREET/P.O. BOX 3529-HAMPTON, VIRGINIA 23663 / (804) 723-0785 / TELEX 82~3443 / FAX (804) 7:12-1194 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1955 
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~ MEMCOR.TRUOHM INC. 

WIRE WOUND RESISTORS 
TYPE Power Max. Core TYPE Power Max. Core 

Rating Rts. Size Rating Res. Size 

FR (Watts) (Ohms) (Inch.) FR (Watts) (Ohms) (Inch.) 

5 25K 1 X X6 

VITREOUS 10 50K 1% XX6 w/LEADS 5·8 25K 1 XX6 
ENAMEL 

20 lOOK 2xK6 
VITREOUS 25 lOOK 2 X~6 

FIXED 50 250K 4 X~6 ENAMEL 10·12 50K 1% XX6 

TUBULAR 100 lOOK 6'12 X 3A FIXED 20 lOOK 2xK6 
160 lOOK 8Vz X IVa 

WITH TABS 200 lOOK 10112 X IVa TUBULAR 

TYPE TYPE 
AR 

10 10K 1% XX6 
25 25K 2X~6 MZ 

VITREOUS 50 50K 4X~6 VITREOUS 10 5000 % X~2 

ENAMEL 75 50K 6X~6 ENAMEL 
ADJUSTABLE 

100 lOOK 6Vzx % 20 25K %X~2 

160 lOOK 8VzxlVa MIDGET 
TUBULAR 200 lOOK 10112 X IVa OVALS 

WITH TABS WITH TABS 

TYPE TYPE 
VL 3 10K J32 X lJ32 ZR 30 10K ~6X 1 

VITREOUS 5 25K ~6X 1)(4 
VITREOUS 40 15K ~6 xl 

ENAMEL 
ENAMEL 

AXIAL 10 50K %xl~2 OVALS 55 25K ~6 xl 
TAB 

LEADS TERMINAL 

TYPE TYPE 40 1.8 2X~6' 

ML 2500 .125 x .437 RR 
90 3 4X~6 

2 3500 .205 X .590 
100 2.5 3112 X % 
160 5.5 6x % 

MOLDED 3 10K .242 X .525 VITREOUS 150 6.0 5xl 
SILICONE 6.5 80.6K .375 X .917 ENAMEL 300 13 81/2 X }lIs 

AXIAL EDGEWOUN 
500 36 10Vz X 1% 

11 200K .375 X 1.828 750 40 12 X 2112 
LEADS WITH TABS 1500 100 20 X 2112 

MEMCOR-TRUOHM represent the cumulative design and pro- ~ MEMCOR.TRUOHM INC. 
duction knowledge gained during 30 years experience in 
the industry. 

Let MEMCOR-TRUOHMsales engineers aid you with your spe-
cial design and application requirements. 

DEPT. EM 
For price, quality, and delivery look to MEMCOR-TRUOHM. 1320 FLAXMILL ROAD 
Immediate delivery on stock value resistors. Typical 3·5 week HUNTINGTON, INDIANA 46750 
delivery on other standard values and special requirements. 
These products are available from MEMCOR·TRUOHM's Na· Telephone: (219) 356-4300 tionwide Authorized Distributor Network. 

ESY LINK 629-38315 
Write for FREE Catalog. Fax No. 356-7376 

A·1956 For. manufacturers' sales offices. see yellow pages EEM 1988 
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FILM RESISTORS 
General Purpose, Carbon Film, SFA, Precision Film, MiI-A-10509 (AN), 
Mil-A-22684 (AL), MiI-A-39017 (ALA), UPA, Mil-A-55182 (ACN), Mil-A-55182 (ANR) 

4700 

Airport Aoad, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 Telex: GPA-881857; SPA-820545 

INDUSTRIAL/CONSUMER GROUP 
Temperature Power Max. 

Mepco/ Resistance Tolerance Coefficient Range Voltage 
Centralab Body Range Range Range @70"C Range 

Series Category Type (ohms) (±%) (PPM/oC) (watts) (watts) 

SPACE GENERAL METAL FILM .220-10 Meg 5% ±100 Va 200 
MISER® PURPOSE Conformal-Coated 10-5.1 Meg 1% ±100 V3 200 

-~-~-

CR GENERAL CARBON FILM 10-10 Meg 5% -200 to % 250-
PURPOSE Conformal-Coated +500, ±300 V2 350 

1-- ---
SFR GENERAL METAL FILM 1fl-10 Meg 1%-2% ±200 and % 250-

PURPOSE Conformal-Coated 5% ±100 V2 350 
-~- --- ---

SPR STANDARD METAL FILM 10-250 Meg 0.5%-5% +50to %-1 250-500 
PRECISION Conformal-Coated ±150 

--
UPR & ULTRA METAL FILM 51.10-511 K .01%-1% +2 to @85°C 200-300 

MATCHED PRECISION Conformal-Coated ±25 '/20 -
SETS Vs-%, Va 

MIL MIL INDUSTRIAL/STANDARD MILITARY Style Specs 

RL MIL-R-22684 METAL FILM 4.3fl-470K 2% ±100 %-V2 250-350 
Conformal-Coated 5% 

---- -------- ---

RN MIL-R-10509 METAL FILM 10-4 Meg 0.1%-1% ±25 to '!,0-V2 200-
Conformal-Coated ±100 350 

ESTABLISHED RELIABILITY (MIL) 
RLR MIL-R-39017 METAL FILM 4.3fl-1.33M 1%-2% ±100 %-V2 250-

'S' Failure Rate Conformal-Coated 350 

RNC MIL-R-55182 METAL FILM 100-3.01M 0.1%-1% ±25 to @ +125°C 200-
'So Failure Rate Conformal-Coated ±100 '/20-V2 300 

-------~ 1-- ----~--------- -~--------

@ +125°C RNR/RNN MIL-R-55182 METAL FILM 100-1.21 M 0.1 %-1 % ±25 to 200-
Hermetic 's' Failure Rate Hermetic Seal ±50 '/,o-V2 300 

SERIES 98 PRECISION MELF RESISTORS 
Airport Aoad, P.O. Box 760 Mineral Wells, TX 76067 (817) 325-7871 FAX: 817-325-1052 Telex: GPA-881857; SPA-820545 

Mepcol Temperature Power Dimensions (Inches) 
Centralab Resistance Coefficient Rating Maximum 

Series Range Tolerance (ppm/oC) (70°C) Voltage Length 
9B1406 .22-10M .1-5% 15,25,50 .25W 20eV .142 Max. 

SMD® RESISTORS 
4561 Colorado Blvd., Los Angeles, CA 90039 (818) 240-4880 TWX: 910-497-2282 FAX: 818-500-9174 

SERIES 9C COMMERCIAL CHIP RESISTORS 

I 
I 

SMD (chip) resistors consist of a ceramic body (alumina) on which is deposited resistive paste. 
Variations in the composition of the paste result in different resistant values. A wrap around termina
tion is deposited at each end of the resistor to allow reflow or wave soldering. The resistive layer is 
covered with a protective coating to assure mechanical and environmental integrity. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Dia. 
055 Max. 

A·1957 
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MEPCO/C?ff!1!!!!1!ll! 
SERIES 9.C COMMERCIAL CHIP RESISTORS 

Mepco/ Temperature Power Outline Drawing All Dimensions in mm (inches 
Centra lab Resistance Coefficient Rating Maximum 

Series Range Tolerance (ppm/oC) (70°C) Voltage Length (L) WidthW) Thickness (T) 

9C1206 100·10MO 1%-.5% 100,200 .125W 200V (R.M.S.) 3.0-3.35 1.6 ±0.15 0.5±0.10 
(.118-.132) (.063 ±.004) (.20+ .004) 

PERFORMANCE 

Test Procedure Requirements 

Effects of Soldering Unmounted chips completely 95% coverage minimum 
Immersed forA ± 1 seconds in a No damage 
solder bath of 230° ± 10°C L'>R max. = (± 1% + 0.1(1) 

Thermal Shock 1/2 h.-55°C/1/2 h.+125°C ~R max. = (0.5% +0.10) 
5 cycles 

Vibration Frequency: 10-500 Hz No damage 
Displacement 1.5 mm or ~R max. = (0.5% +0.10) 
Acceleration 10 g., three 
directions: total 6 h. 

Moisture Per Mil Std., 202 Method 106 IR min. 1000 MO 
per conditions of Mil-R-55342 L'>R max. = (0.5% + 0.10) for 100 PPM 

and (.2% + .20) for 200 PPM 

Life Test 1000 h. 70°C: nominal dissipation L'>R max. = (1.0% + 0.10) for 100 PPM 
and (5.0% + .20) for 200 PPM 

Short Time Overload Room temp. dissipation L'>R max. = (0.5% + 0.10) for 100 PPM 
2.5 x rated voltage and (2.0% + 0.20) for 200 PPM 
for 5 seconds 400 V max. 

HOW TO SPECIFY 
Mepco/Centralab Chip Resistors can be completely specified using the following designation: 

9C 

T 
SMD 

(Chip) Resistor 

1206 

T 
Chip Size 

3.2mm x 1.6mm 
(.126" x .063") 

STANDARD PACKAGING 

3 
T 

Power Rating 
(70°C) 

3 = Yew 

A 

T 
Product Class 
A = Standard 

Tape and Reel packaging, per EIA RS-481 
Quantity 4000 resistors per reel; Reel diameter 180 mm 
Quantity 10000 resistors per reel; Reel diameter 250 mm 

TERMINATION OUTLINE DRAWING 
1--1 I..- 0.25100.76 
~I- (.01010.030) 

T 

f .. I \.- 0.25 to 0.76 
(.010 to .030) 

T 
w 

1002 

T 
Resistance Value 

tOO = Significant Digits 
2 = Multiplier (for values 
less than 1000 use "R" 
as decimal designator.) 

Le.: 68R1 = 68.1fl 
1002 = 1(jKO 

protective coat 

L~ ____ 
I· ~ I 

A·1958 For manufacturers' sales offices, see yellow pages 

F 

T 
Tolerance 

F = ±1% 
J =±5'7'0 

K R 
T 

Termination 
R = Wrap 

Around 

Temperature Coefficient (PPM/oC) 
K = ±100 
L = ±200 

plaled tin/lead 
solder layer 

"1-;-- barrier layer, 
nickel 

+-H~ melallic adhesion 
layer 

EEM 1988 
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MEPCO/~!CA~!lo!! 
NETWORKS 
2566 Northwestern Ave., West Lafayette, IN 47906 (317) 463-2536 TWX: 810-342-1889 

STANDARD FIXED RESISTOR NETWORKS SINGLE IN LINE PACKAGE 

Mepco/ Centralab Resistance Temperature Circuits Pin Styles 
Series Range Tolerance Coefficient (ppm/oC) Available Available 

HC21, HC22 33n-1 Mn ±2% ±200 Terminator 6,8, and 10 
Pull Up/Pull Down Single in Line 

HC23 33n-1 Mn ±2% ±200 Dual Terminator 6,8, and 10 
Circuit Single in Line 

SERIES RZ040, RZOSO, RZ060, RZ070, RZ080, RZ090, RZ030 MILITARY RESISTOR NETWORKS 

Military Part Resistance Temperature Circuits Pin Styles 
Number Range Tolerance Coefficient (ppmfDC) Available Available 

M83401 1 On-1 Mn ±1% ±100 G-Terminator 6,8,10Pin 
RZ040, ±2% ±300 C-Pull Up High Profile 

050,060 ±5% 

M83401 100-1Mn ±1% ±100 G-Terminator 6,8,10 Pin 
RZ070, ±2% ±300 C-Pull Up Low Profile 

080,090 ±5% H-Dual Terminator 

M8340103 18n-1 Mn ±1% ±100 A-Terminator 14 Pin Flat Pack 
RZ030 ±2% ±300 B-Pull Up 

±5% 

10K AND 100K ECl TERMINATORS 

Mepco/Centralab Standard Temperature Circuits Pin Styles 
Series Resistance Values Tolerance Coefficient (ppm/oC) Available Capacitors Available 

E3408 50n, 68n, 1000* * ±5% ±200 For 10K .D1ILf 8 Pin 
X7R Single 

25VDC in Line 

E3510 500,680,' * ±5% ±200 For100K .D1ILf 10 Pin 
1000 X7R Single 

25VDC in Line 

** Others avaIlable upon request. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1959 



4700 RESISTORS 4700 

MEPCOICENJIIA' 4S 7; NORTH AMERICAN PHIUPS COMPANY 

NON-LINEAR RESISTORS 
Airport Road, Mineral Wells, TX76067 (817) 325-7871 FAX: 817-325-1052 Telex: GPR-881857 ; SPR820545 

NEGATIVE TEMPERATURE COEFFICIENT (NTC) THERMISTORS 
M/C Style & Resistance Range B-Value (oK) Maximum Thermal Operating Temp. 

Series Size Range (Ohms) (25°C) (25°-SS0C) Dissipation Time Constant (Zero Power) 

610 DISC 0.34/1 4-1300 2800-5450 lW 60 sec. -25° to +125°C 

611 DISC 0.20/1 SPECIAL 

626 & 633 BEAD & GLASS lK-1M 2075.4100 60mW 6-10 sec. 300°C max. 

640 RA[)IAL [)ISC 2.7K-330K 3660-4150 250mW 8-12 sec. 200°C max. 

642 DI8CO.20" 3.3-470K 2675-4650 500mW 17-20 sec. -2So to +12SoC 

644 DISC 0.40"-0.95" 2-82 297S-4650 1.S"6.5W 115-224 sec. -25° to +155°C 

STABLE LINE NTC TEMPERATURE SENSORS 
I 645 I DISC 0.1"-0.3" 11K-10K I 3965 0.1-0.75W 7-43 sec. 

NTC SURGE CURRENT LIMITERS 
Resistance Max. Continuous Power at Max. Dissipation Diameter Range (25°C) Current (O-55°C) Current (25°C) Factor 

2-1300 ohms 1.7-15 Amps 0.35-7.4 Watts 8.5-28 mW/K 0.200" = 0.945" 

POSITIVE TEMPERATURE COEFFICIENT (PTC) THERMISTORS 
M/C Style & Res.· Range Useful Resistance Switch Operating Temp. Maximum 

Series Size Range (Ohms) (2S0C) Range (Ohms) Temp •. (OC) (Zero Power) Voltage 

660 DISC 0.24/1 60-250 3K-1.2K +6 to +105 -25° to +155°C 25 

661 DISC 0.34" 30-50 lK-l0K +25 to +110 -25°.to +175°C 50 

662 DISC 0.42"-0.50" 36"120 120-45K +80 to +115 -25° to +175°C 265 

663 DISC 0.668" 1.1 100 +140 
.. 

-25° to +175°C 18 

664 DISC 0.906" 0.6 SO +S5 -25° to +155°C 16 

670 GLASS HERMETIC 120 120 +145 -2So to +155°C 34 

672 MULT FUNCTION 30-2S0 10K-70K +68 to +150 -2So to +1900 C 15-33 

PTCHEATERS 
Voltage Range Temperature Range Cold Start Power Power After Regulation 

12V-240V lKW lOW 10 20W 

PTC OVERLOAD PROTECTION 
Resistance Maximum Non-Trip Trip Current Diameter Range (2S0C) Current Current (SSOC) (10°C) 

1.6-1900 ohms 11-18 Amps 12-680 mA 24-1360 mA .177"-.787" 

METAL OXIDE VARISTORS Recognized under UL File #E98144 

Size Range RMSVoltage Joule Rating Max. Non-Repetitive 
Transient Current 

0.276" -0.886" 14-680 0.20-2S0 SOA-6S00A 
(Smm-20mm) 

HUMIDITY SENSORS 
M/CSeries Humidity Range Sensitivity (33%-43% R.H.) Capacitance Range Maximum Voltage 

691 10%-90% R.H. 0.4 pF/% R.H. 112-143 pF 15 

LIGHT DEPENDENT RESISTORS 
M/C Min. Dark Max. Light Max. Dissipation AMBTemp. Min. Recovery 

Series Resistance Resistance At40C Range Rate 

600 . 1M-10M 96R-300R O.lW&0.2W -30° to 60°C 200K/Sec. 

A·1960 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

aID JULIE RESEARCH LABORATORIES 
INCORPORATED 

PRECISION WIREWOUND 
RESISTORS 

PRECISION RESISTORS FOR EVERY APPLICATION 
Precision Resistors for every application imaginable; high quality, low priced 
precision resistors are available for your every design need and at delivery 
schedules (1-2 weeks) even distributors can't bea!!! JULIE RESEARCH 
resistors are guaranteed for a lifetime performance in almost every value, 
tolerance and stability. 
Available as individual, ratio or network assemblies, these expertly manu
factured and trimmed resistors.. assist you in eliminating countless hours of 
Production Test time from your design. In addition, the use of these very 
stable resistors contribute to reliable design and reduced component count. 
Specify a Julie Resistor. Better yet, call us and we will assist in helping .you 
get the best price-performance unit your application and budget will allow. 

RESISTOR STYLES 

~~~--
SPECIFICATIONS--·------------' 
Precision wirewound resistor accuracy and stability available in stand
ard DIP styles. 
Range: 100fl to 100 Kfl per resistor. 
Ratio Accuracy: To .001 % for ratio 1 :1. 
Stability: Network .002% for standard ranges. 
Temperature Coefficient: 1 ppm/DC to 20 ppm/DC. 
Delivery: 3-4 weeks. 
Custom designs available - contact factory for other package styles. 

SPECIFICATIONS---------------' 
Range: Individual Resistors, 1 ohm to 5 megohms. Ratio Sets, 1:1 to 
10':1 depending on total resistance required. 
Accuracy: Standard accuracy of resistors, 0.005% for values from 1000 
ohms to 5 megohm. Standard accuracy of ratio sets, 0.0025% for ratios 
near 1 :1. Accuracies from 0.002% to 0.1 % are available (at correspond
ing prices) on special order. 
Stability: Resistors, 0.002% per year for standard ranges. 
Accuracy Over Military Temperature Range: ±0.02% from -45DC to 
+85D C. 
Matching Over Military Temperature Range: ±0.005% from -4SDC to 
+8SDC. 
Retrace Over Military Environmental Conditions: 0.002%. 
Temperature Coefficient: Resistors, S ppm/DC standard. (Available as 
low as 1.0 ppm/DC). Ratio sets, 2.S ppm/DC standard. 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Thermal Transients: All thermal-induced transient effects, e.g.: self
heating, Seebeck and Peltier effects, are less than 0.0015% at rated 
power dissipation. Self-heating and time constants of thermal transients 
are reduced to 10% of normal values in air. 
Current Capability: To 2 amperes. 
Voltage: Between Terminals, 300 volts maximum, Terminals to Case, SOO 
volts maximum. 

SPECIFICATIONS----------------' 
Range: Individual ReSistors, 1 ohm to 10 megohms. Ratios, 1:1 to 10':1, 
depending on total resistance required. 
Accuracy: Standard accuracy of resistors, 0.01%, for values from 100 
ohms to 5 megohm. Standard accuracy of ratios, 0.005%, for ratios near 
1 :1. Intermediate accuracies of 0.05% and up and higher accuracies to 
.0025% are available on special order. 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% from -30°C to 
+8SDC. 
Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, S ppm/DC standard, (available as 
low as 1.0 ppm/DC). Ratios, 2.S ppm/DC standard. 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

SPECIFICATIONS---------------, 
Range: Individual Resistors, 0.1 ohm to 100 ohms. 
Accuracy: Standard accuracy of reSistors, 0.01 %, for values from 1.0 
ohm to 100 ohms. (R, x G) .OOS% (CH). 
Stability: Resistors 0.003% per year for standard ranges. 
Accuracy Over Military Temperature Range: 0.02% fom - 30D C to 
+8SDC. 
Retrace Over Military Environmental Conditions: 0.003%. 
Temperature Coefficient: Resistors, S ppm/DC standard, (available as 
low as 2.S ppm/DC). 

Note: Temperature Coefficient can be altered, in manufacture, over 
wide ranges. 

Voltage and Power Ratings: See chart. 
Construction: See charts. 
Group Encapsulation: SpeCial techniquies permit group encapsulation of 
high-accuracy units on a high-yield basis, enabling belter accuracies at 
competitive costs. (See JRL Bulletin B-11.) 

JUST A FEW OF THE PROVEN APPLICATIONS FOR THESE 
LOW REACTANCE HIGH PERFORMANCE RESISTORS ARE: 
• Transducer Calibrating Networks 
• Current Metering 
• Gyro Torquing 
• AC and DC Precision 

Bridge Elements 
• Amplifier Summing Elements 
• 01 A Converters 

• Reference Divider 
• Precision Multiplier 
• Resistive Divider Networks 
• Shunting 
• AC or DC Ratio 
• High Performance MIL Spec 
• Zener Trimming Networks 

HIGH LOAD-LIFE STABILITY, PRECISION NETWORKS 

LOWEST, LOW REACTANCE OIL FILLED AND ENCAPSULATED 
CH RESISTORS AXIAL WIRE LEAD CONSTRUCTION 

• When mounted on heat sink. 

SUPER ACCURATE, SUPER STABLE ENCAPSULATED, 
MINIATURE PRECISION R, XG, RS, L, GL RESISTORS 
TYPE RAND - AXIAL LEAD·CONSTRUCTIDN 

LOW OHM, LONG TERM STABILITY, OIL FILLED AND 
ENCAPSULATED 4-TERMINAL CH46-T4, R-46-T4, R46xG-T4 AXIAL 
AND RADIAL CONSTRUCTION 

• When mounted on heat sink. 

JULIE RESEARCH LABORATORIES, INC.· 211 W. 61 ST., NEW YORK, N.Y. 10023· (212) 245-2727· TWX: 710-581-5138 
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RESISTORS 4700 

MICRO-DHM 
CORPORAl ON 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 . FAX 818 358-6478 

QUALITY PRECISION RESISTORS 
WIREWOUND 

AXIAL LEAD 
Serle. 100 

_ PRINTED CIRCUIT LEAD [J; UJ? .. Tolerance.: .001% to 1% 
T.e.: 1 PPM to 6000 PPM 
Windings' Non-Inductive 

='H 1== = rD 
1,.··UM.III·1 ~ .1--< 

L£AO LENGTH 

Length (L) Dllmeter (D) 
MIX. 

~~ 
MIX. Resistance 

MO Mil R-83 Inch mm Inch 11m Com'l Volll.e (.0004 
8tyll Eqalv. ±.I32 .... 81 ....015 .... 30 AWG mm Wattlga DC Win) 

133 .500 12.70 .200 5.08 22 .64 .30 300 600K 
139 .700 17.78 .200 5.08 . 22 .64 .40 300 1.2M 
144 .250 6.35 .250 6.35 22 .64 .25 150 400K 
115 .312 7.92 .250 6.35 22 .64 .25 200 1M 
156 R856 .375 9.52 .250 6.35 20 .81 .25 200 700K 
143 R855 .500 12.70 .250 6.35 20 .81 .30 300 900K 
137 R854 .750 19.05 .250 6.35 20 .81 .50 300 1.2M 
136 .610 15.49 .375 9.52 20 .81 .50 400 3M 
132 R853 .750 19.05 .375 9.52 20 .81 .66 500 3M 
138 R852 1.00 25.40 .375 9.52 20 .81 1.0 750 5M 
134 .500 12.70 .500 12.70 20 .81 .66 300 3M 
170 .625 15.88 .500 12.70 20 .81 .75 400 3M 
146 R857 1.00 25.40 .500 12.70 20 .81 1.5 750 7M 
180 R858 1.50 38.10 .500 12.70 20 .81 2.0 1000 15M 
190 R859 2.00 50.80 .500 12.70 20 .81 2.5 1200 20M 

SUBMINIATURES 
140 .250 6.35 .125 3.18 24 .51 .10 100 150K 
112 .375 9.52 .125 3.18 24 .51 .125 200 125K 
113 .312 7.92 .160 4.06 22 .64 .15 150 300K 
150 .500 12.70 .160 4.06 22 .64 .20 200 400K 
114 .312 7.92 .187 4.75 22 .64 .20 200 300K 
135 .375 9Ai2 .187 4.75 22 .64 .25 300 300K 
160 .625 15.88 .187 4.75 20 .81 .30 300 600K 

MICRO MINIATURES 
XP10l .375 9.52 .050 1.27 30 .25 .02 50 10K 
100 .110 2.79 .070 1.78 30 .25 .03 50 11K 
105 .155 3.94 .075 1.91 30 .25 .04 50 11K 
110 .200 5.08 .093 2.36 28 .32 .05 75 30K 
130 .312 7.92 .093 2.36 28 .32 .06 100 60K 
142 .185 4.70 .120 3.05 28 .32 .06 100 30K 
141 .180 4.06 .125 3.18 28 .32 .06 100 30K 

RADIAL LEAD 
Serle. 200 " 800 (Lugs) 
Tolerance.: .001 % to 1 % 
T.C.: 1 PPM to 6000 PPM 
Windings: Non-Inductive 

. I I~· V. J--<------t 

\ ........ II :n ~':i( 
\ .,' JAO LEHGTtt u---.-----..:tt ~d 

I Ltld MOU. nllng 
L.ngth (L)DII. lUI ~.lId (d)Splcln. (S) Hoi. (H) 

Mil Inch mm Incb mm Inch mm Inch 
MOR-I3'" ......... ±±± 

Styli E,ulv. .Oaz .81 0-:15 .38 we I1Iml .032 .11 .010 
221 .490 12.45 .365 9.27 24 .51 .390 9.91 .140 
211 .325 8.26 .375 9.52 24 Jjj' .245 6.22 .120 

. 226 1.000 25.4 .375 9.52 20 .81 .855 21.72 .089 
222 .668 17.48 .420 10.69 20 .81 .555 14.10 None 
236 1.125 28.59 .435 11.05 20 .81 .960 24.38 None 
220 R817 1.000 25. .500 12.70 20 .81 .845 21.46 .140 
228 R873 2.000 5D.80 .500 12.70 20 .8l' .750 44.45 .140 
227 R808 .500 12.70 .550 13.97 20 .81\ .235 5.97 .140 
224 R816.612 15.54 .550 13.97 20 .81) .475 12.06 .140 
230 R818 1.250 31.75 .750 19.05 20 .81 .125 28.59 .140 

aUBMINIATURES 
225 .500 12.70 .160 4.06 24 .51 .385 9.78 None 

1 202 • 2501 6.351.3121 7.921241.51 1.180 I 4.571.089 I 2.26 
.201 2001 500Ki 
.251 2001 500K 

I 2431 I .500112.70 .250 6.35 221.64 I .290 I 7.371 None .251 3001 300K 
MICRO-MINIATURES 

206 .200 5.08 .105 2.67 30 .25 .100 2.54 None .30 100 30K 
210 .250 6.35 .100 2.54 28 .32 .200 I 5.081 None .05 1001 30KI 
205 .165 4.19 .075 1.90 30 .25 .150 5.81 None .04 501 l1KI 

PRINTED CIRCUIT LEAD 1 • 
r~=I' c::M-• .l r fI)~ I 

RECTANGULAR L~ 

Llad Max. Length (L) Wldlh (W) Dlplh (D) Spicing (S) .IX. Rills-
Ilcb mm Inch mm Inch mm 

~~~ 
Inch mm ~~m'l Voll- tinci 

sr:.,~ ± ± ± ... ± ± ± ± all- 7: (.0006 
.032 .81 .015 .U .015 .38 AWe mm .0-0 .25 Ig. Win) 

450 .250 6.35 .250 6.35 .125 3.18 20 I .81 .125 3.18 .125 100 1M 
460 .250 6.35 .500 12.70 .125 3.18 20 .81 .250 6.35 .250 100 2M 

Series 400 ~ 
Tolerances: .001 % to 1 % ~--...::::---. 
T.Cs: 1 PPM to 6000 PPM ----.::::: 
Windings· Non Inductive . .. 

= ° . . 
.... r::::::: 

I-L IWoLEHGTHI . d - ~ 

LII' 
Maz. 

Max. Resls-Length (L) Dlameler (D) Spacing (S) Com'l Volt tanci 
MO Mil R·13 Inch mm Inch mm ~a~ Inch mm Watt agl (.0006 
Style Equlv. ±.032 ±.81 ±.Oaz .... 81 AWl mm .... 010 .... 25 age DC Win) 

440 .250 6.35 .125 3.18 24 .51 .050 1.27 .10 100 120K 
412 .375 9.52 .125 3.18 24 .51 .050 1.27 .125 200 55K 
413 .312 7.92 .160 4.06 24 .51 .080 2.03 .15 150 300K 
414 .312 7.92 .187 4.75 22 .64 .100 2.54 .20 200 300K 

. 435 .375 9.52 .187 4.75 22 .64 .100 2.54 .25 300 300K 
415 RB71 .312 7.92 .250 6.35 22 .64 .200 5.08 .25 300 500K 
416 .375 9.52 .250 6.35 22 .64 .200 5.08 .25 300 800K 
443 .500 12.70 .250 6.35 22 .64 .125 3.18 .30 300 1M 
437 .750 19.05 .250 6.35 22 .64 .125 3.18 .50 300 1M 
417 RB70 .500 12.70 .375 9.52 20 .81 .200 5.08 .50 300 1.5M 
436 .610 15.49 .375 9.52 20 .81 .250 6.35 .50 450 3M 
438 1.00 2.54 .375 9.52 20 .81 .250 6.35 1.00 750 5M 
434 .500 12.70 .500 12.70 20 .81 .300 7.62 .50 300 3M 

MICRO MINIATURES 
405 .155 3.94 .075 1.91 30 .25 .030 .76 .04 50 11K 
430 .312 7.92 .093 2.36 28 .32 .040 1.02 .05 100 SDK 
401 .175 4.44 .105 2.67 28 .32 .040 1.02 .05 75 30K 
442 .185 4.70 .120 3.05 28 .32 .050 1.27 .05 100 30K 
441 .160 4.06 .125 3.18 28 .32 .050 1.27 .05 100 30K 

POWER RESISTORS 
Series FP. ,." Tolerances: .05% to 10% 

~ ~.~. T.Cs: PPM/oC Resistance 
•• .. ,,- •. 20 lOll & over " , .:1""- "l!I' 30 1{l-101l 

":\-=- -""'... 90 under 11l 
CDre Length Mt' •. HDII 

Length (A) Inch Hdwe. (D) Splclag It) Maximum Reilstanci 
MO Inch mm Inch mm Inch mm Wattage Working Range 
Style ±.O32 ±.OI .... 015 ±.38 .... 015 .... 38 Rating Voltaga (Ohms) 

Fp·l0 .750 19.05 1.218 30.94 1.00 25.4 10 300 .1-15K 
Fp·20 2.062 52.37 2.625 66.68 2.313 58.75 20 1000 .1·15K 

TERMINAL DIMENSIONS 
I 

, 
: 

:E riLi,1L TL-tO 
TL" & 100 

........ w 1 •. 0. S.,III Ilcll .m Incll Mill;, Incll 111m 

-@ .250] 6.4 Tolerances: .05% to 10% Width (W) .125 3.2 .187 4.8 

T.Cs: 90 PPM to 20 PPM 1.0. Height (H) .250 6.4 .406 10.3 .750 19.1 
depending on value Hole 018. (h) .062 1.51 .093 2.4 .154 3.9 

Dlamlter 
Lenglh (L) 0.0. I.D. .Ixlmam RI.lltancl 

No. Inch mm Inch mm Inch mm Willagi Working Rangl 
Styli ±.062 ±1.57 ±.032 ±.81 ±.032 ±.81 Rltlng Voltlge (Ohms) 

TL·6 1.00 25.40 .250 6.35 .156 3.96 5 230 .1-12K 
TL-l0 1.00 25.40 .438 11.12 .312 7.92 10 400 .1-22K 
TL·25 2.00 50.80 .563 14.30 .312 7.92 25 1300 .1-tOOK 
TL-50 4.00 101.60 .563 14.30 .312 7.92 50 1900 .1-250K 
TL·60 4.00 101.60 .750 19.05 .500 12.70 60 2100 .1-350K 
TL-l00 6.50 165.10 .750 19.05 .500 12.70 100 2500 .H50K 

Series R 
Tolerances: .05% to 10% 
T Cs' 90 PPM to 20 PPM 
deoendinll on value 1--< I nit" .1 MY 

LEAD LENGTH 

OI-
Ime- Reslslance Ranga • 

(ohms) Lenglh (L) I .. (0) MIx. 
Mil Inch mm IRCh mm Working .05% 

MO R-26 ... ... ± ± Lead (d) Wallage Voilige .1% .5% 1% 
Style Equlv. . 032 .81 .032 .81 WG mm U V U V .25% 3%5% 
R-'I, .250 6.35 .078 1.9! 24 .51 .40 20 10-950 .1-3.4K 
R-'I2 .312 7.92 .078 1.91 24 .51 .75 29 10-1.3K .1-4.9K 
R-IA RW70 .406 10.31 .093 2.31 22 .64 1.00 52 H.7K. .1-10.4K 
R-l .531 13.49 .093 2.31 22 .64 1.10 62 1-4.0K .1-15K 
R-2'12 RW69 .500 12.70 .210 5.3< 20 .81 2.50 3.25 138 157 1-8.6K .01-32.2K 
R-3A RW79 .562 14.27 .210 5.3 20 .81 3.00 3.75 135 148 1-6.5K .01-34.51< 
R-3 .812 20.62 .210 5.3 20 1.02 3.25 4.75 185 220 Hl.4K .01-42.1K 
R-4 .625 15.88 .300 7.62 18 1.02 4.00 5.50 210 250 H2.7K .01-47.1K 
R-5 RW67 .875 22.22 .300 7.6 18 1.02 5.00 6.51 330 376 .5-24.5K .01-91.0K 

RW74 
R-7 1.218 30.94 .375 9.5 18 1.02 7.00 9.00 504 576 .5-41.4K .01-154K 
R-l0 RW68 1.780 45.21 .375 9.5 18 1.02 10.00 13.00 799 911 .5-71.3K .01-265K 

RW78 

A·1962 For manufacturers' sales offices, see yellow pages EEM1988 



4700 RESISTORS 4700 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

QUALITY PRECISION WIREWOUND RESISTORS 

PRECISION WIREWOUND RESISTORS 
TYPE 451 AND 452 
MINIATURE RECTANGULAR CONFIGURATION WITH PRINTED 
CIRCUIT LEADS 

FEATURES 
• Meets MIL R-39005 
• Non-Inductive 
• Close Tolerance 
• Low Temperature Coefficient 
• Ultra Stable 
• Interchangeable with Bulk Metal Film Type 
• Low Thermal EMF 

POWER WIREWOUND RESISTORS 
SERIES HS 
(Heat Sink) 

Tolerances: .05% to 10% 
T.Cs: PPM/oC Resistance 

20 101l & over 
30 10-100 
90 under 10 

C = 50 watt units 

POWER RATINGS 
Micro-Ohm HS Resistor ratings are based on the following requirements: 
1. 2750 C Maximum internal hotspot temperature. 
2. 1 % Maximum t,. R in 1000 hour load life for all models. 

Maximum A B 
MO MII-R Com'l Working Max. Inch mm Inch 

Style 18546 Watt Vollage Res. ±.OO5 ±.O13 ±.DD5 

H55 RE60 5 160 20K .44 11.28 .490 

H510 RE65 10 265 30K .562 14.27 .625 

H525 RE70 25 550 75K .719 18.26 .781 

H550 RE75 50 1250 200K 1.563 39.70 .844 

a H J 
MO Inch mm Inch mm Inch mm Inch 

Style ±.015 ±.38 ±.010 ±.25 ±.O10 ±.25 ±.010 

HS5 .317 8.05 .075 1.91 .145 3.68 .078 

HS10 .406 10.31 .100 2.54 203 5.16 .093 

HS25 .563 14.30 .094 2.39 .250 6.35 .171 

HS50 .625 15.88 .094 2.39 .281 7.14 .196 

For Non-Inductive types add letter N after style number. 

mm 
±.D13 

12.45 

15.88 

19.84 

21.44 

K 
mm 

±.25 

1.98 

2.36 

4.34 

4.98 

DIMENSIONS (INCHES) 

±020 ±O10 ±O10 ±O10 LEAD LEAD 
TYPE H L W S DIAMETER MATERIAL 
451 .327 .300 .112 .150 .025 (22 aa) TINNED COPPER 

.. 

452 .250 .250 .125 .125 .025 (22 gal TINNED COPPER 

SPECIFICATIONS 

WaHs Maximum working Resistance Resistance Stability 
Type @ 70"C Voltage DC Tolerance Range (ohms) 

451 .3 200 l%To .005% .5-750K 25PPMIYear 

452 .2 200 l%To .005% .5-850K 25PPMIYear 

TEMPERATURE COEFFICIENT TRACKING 0-8S"C 
o ± 2PPM/oC Standard 
o ± 1 PPM/oC (available with certain restrictions) 

TEMPERATURE COEFFICIENT (PPM/°C) 0-8SoC 
O± 2 over 100 ohms 
o ± 5 over 50 ohms 
o ± 20 over 2 ohms 
o ± 50 2 ohms and under 

ELECTRICAL SPECIFICATIONS 
1. 4 Models, 5, 10, 25 & 50 watts. 
2. Resistance Range: .05 ohms to 200K ohms. 
3. Tolerances: .05% to 10%. 
4. Temperature coefficient 20PPM to 90PPM. 
5. 1000 VAC Minimum Dielectric Strength. 
6. Non-inductive types available. 

FEATURES 
• Aluminum-Finned Heat Sink Case. 
• Molded Construction. 
• Complete Welded Construction. 
• Screw Mounts on Chassis. 
• High Stability at Conventional Power Ratings. 
• Heavy spade lug type leads. 

DERATING 
120 

0 
I 

I"' I 
A N'" .. ,J 

"I' t:-- ~~ 
c r-r-.;~ 

Micro-Ohm HS Resistors have 
an operating temperature 
range of - 55°C to + 275°C. 
Derating is required for 
reduced chassis mounting 
area and for high ambient 
temp. Curves A. B & C below 
apply to operation of 
unmounted resistors. 

0 I~ :::... 

AMBIENT TEMPERATURE DEG. CENTIGRADE 
A = 5 and 10 watt units B = 25 watt units C = 50 watt units 

C D E F 
Inch mm Inch mm Inch mm Inch mm 

±0.32 ±.81 ±.062 ±1.57 ±.D15 ±.38 ±.O15 ±.38 

.600 15.24 1.125 28.58 .334 8.48 c·,648 16.41 

.750 19.05 1.375 34.93 .438 11.13 -:812 20.62 

1.062 26.97 1.938 49.23 .500 12.70 1.094 27.29 

1.968 49.99 2.781 70.64 .625 15.88 1.156 29.36 

L M N Mounting 
Inch mm Inch mm Inch mm Holl 

±.005 ±.013 ±.015 ±.38 ±.005 ±.013 Sizi 

.093 2.36 .078 1.98 .050 1.27 #2 

.093 2.36 .094 2.39 .086 2.18 #2 

.125 3.18 .125 3.18 .086 2.18 #2 

.125 3.18 .125 3.18 .086 2.18 #4 

... 

EEM 1988 For manufacturers' sales offices,see yellow pages A·1963 
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_ MICRO-OHM 
CORPORATION 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

QUALITY PRECISION RESISTORS 
METAL FILM RESISTORS 
Type RN 55 " 50 
T.C.s: 25, 50 & 100 PPM 
Tolerance.: 0.1 % to 1 % 

=~= l-..LEAD LENGTH 1'1."~ - t 
1- 30 MM t-- L ---t d 

Length (L) Diameter (D) Lead(d) Watt. 
Mil Mo Inch mm Inch mm Tin Cu. @ 

Equiv. Style .... 039 "'1.0 .... 02 "'0.5 AWG mm 70·C 

AN55 AN25 .25 6.4 .09 2.3 22 0.5 V. 

AN50 AN12 .150 3.8 .062 1.6 24 0.4 V. 

Max. Max. Resls· 
Work- Over- tance 

Ing load Range 
Volt. Voll • (Il) 

250 500 1-10 Meg. 

150 300 10-1 Meg. 

• Exceeds Mil-R-I0509 qualification 
• T.C. 25, 50 & 100 PPM 

• Excellent high frequency 
characteristics 

• EIA Standard Color Coding 
• .5% & 1 % Tolerances 

• Excellent Resistance Stability 
& Repeatability 

• Econom ioal 
• Low Noise 

• Packaging: Bulk, Strip Pack, or 
Tape & Reel 

Vacuum-deposited nickel-chrome alloy is deposited on high purity ceramic 
cores. A multiple epoxy coating protects all resistors against adverse en
vironmental conditions. Performance characteristics exceed all requirements 
of Mil-R-I0509F. These stable and inexpensive resistors are recommended 
for use whenever miniature circuits are required for sophisticated electronic 
equipment. 

CHARACTERISTICS 

Test Method 
Requirements Characteristics JIS.C.5202 

Operating Temp. Range -55°C - +155°C -
Temp. Coefficient (PPMfOC) C,D, S. 2. A 

Short Time Overload ±(0.5% +0.05r) 5.6 A 

Insulation Aesistance Over 104M 5.6A 

Dielectric Withstanding V "'(0.5'1, +0.05r) 5.7 A 

Effect of Soldering ±(0.5% +0.05r) 6.4. 350°C 3S 

Temperature Cycling ±(0.5% +0.05r) 7.4. 

Low Temp. Operation ±(0.5'1, +O.05r) 

Terminal Strength ±(0.5'f, +O.05r) 6.1. 

Moisture Resistance ±(1 'f, +0.5r) 7.9. 1000 Hrs. 

Load Life ±(I% +0.5r) 7.101000 Hrs. 

Storage ±(0.2% +0.05r) ±(0.2% +0.05) 

BATHTUB TYPE RESISTORS 
CWSERIES 
'II Economical 
'II 1 watt to 50 watt 
'II 5 & 10% Tolerances 
'II Fireproof 
'II Operating temperatures -55°C to +2750 C 

==1 f= 
I-~- L ---~ 

CONSTRUCTION 

MII-R. 10509E 

-
4.6. 12 

4.6.6 

4.6.9 

4.6.8 

4.6.10 

4.6.4 

4.6.5 

4.6.7 

MII-R 226848 
4.6.10 

4.6.13 

Shelved for one year 
In a room of Normal 
Temp. and 'Humidity. 

Premium grade resistance wire is wound on a woven fiberglass core. Tinned 
copper terminals are tightly crimped or welded (depending on resistance 
value) to the banded core. The wound unit is potted in a high quality Steatite 
Ceramic case using a high temperature, high thermal conducting inorganic 
potting compound. This results in a completely fireproof inorganic package, 
highly resistant to solvents and impervious to moisture. . 
Stand off or feet type available in sizes 3 Watt and larger. Specify by inserting 
letter "F" after type number. Example: CW5F 

• Temperature coefficients (Typical) Below 11) 0 ±800 ppm; Over 10 0 ±400 
ppm 

• Applicable specification to EIA Standard R.S-344 Type 

HEAT SENSITIVE LINEAR POSITIVE 
TEMPERATURE RESISTOR 
Type LPTC-25 Metal Film 

d . 

----<DDD.:...I,t----
~L .1. 1'12"--1 

Max. Power Rating @ 70·C 

v.W 

D 
±.020 

.090 

Type LPTC-25 Metal Film (continued) 
Resistance Range: 10 ohm - 20K ohm (T1 and T2) 

10 ohm -IK ohm (T3 and T4) 
Resistance Tolerance: ±2% (G) and ±5% (J) 
Resistance Temperature Coefficient: 
T1 (+2500 PPM) T3 (+3500 PPM) 
T2 (+3000 PPM) T4 (+4000 PPM) 

-~-

22 gao 

Features: a) Linear resistance change vs. temperature, which cannot be ob
tained in a semiconductor or thermister 

b) Positive temperature coefficient 
Application: Temperature compensation, temperature indication, temperature 

control, temperature protection and liquid level detection. 
Markings: First two bands are significant digits, third band the multiplier, and 

the fourth and fifth bands are first two digits of T.C.R. 

SPECIFICATIONS 

Rated Resis- Temp. 
Part Watt. tance Coefficient Res. 
No. (70·C) Range PPM/·C Value 

LPTC25 0.25W 51l- T1 = 2,500 E-24 
(V.W) +15KIl T2 = 3,000 

T3 = 3,500 
T4 = 4,000 

LINEARITY 

• Fuse type available 
• Terminal strength: 5 Ibs minimum 
• Non-Inductive types available 

CW SERIES· AXIAL LEAD 
DIMENSIONS ± .031 Onches) 
Length WIdth Holght 

Type WlHage (L) (W) (H) 
CWI I .594 .219 .250 
CW2 2 .688 .250 .250 
CW3 3 .875 .312 .312 
CW5 5 .875. .375 .375 
CW7 7 1.406 .375 .343 
CWIO 10 1.875 .375 .343 
CW15 IS 1.875 .500 .500 
CW20 20 1.875 .500 .500 
CW25 25 2.531 .500 .500 

'CW50F 50 3.625 .750 .750 

• Available with stand off feet and radial leads only. 
DERATING 

r~tttmlm 
25 75 125 175 275 275 325 375 

AMBIENT TEMP. DEG. CENTIGRADE 

Res. T.C.R. Dimensions (mm) 
Tole. Tole. L D d 

±2% ±10% 6.3 2.3 0.6 
±5% ±0.5 ±0.5 ±0.05 

-0.3 

Load Maximum ROIlstance 
(d) working voltage Rango (0) 

.032 60 .01-.27 

.032 65 .01-.35 

.032 150 .01-10K 

.032 200 .01~IOK 

.032 350 .01-27K 

.032 540 .01-30K 

.032 670 .01-30K 

.032 740 .01-40K 

.032 890 .01-40K 

.032 940 .01-45K 

HOW TO ORDER: 
CW5 10 ohms ~ UI TOLERANCE 

RESISTANCE VALUE 

TYPE & WATTAGE 

A'1964 For manufacturers' sales offices, see yellow pages EEM 1988 
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8 MICRO-OHM 
CORPORATION 

HIGH MEGOHM MG SERIES 
METAL GLAZE RESISTORS 
This high resistance component has been developed to be used as a precision 
or power resistor for X-ray equipment, measuring equipment and statistic 
electric equipment. It has high reliability in its shelf life, T.C.R. and other 
characteristics. 

CHARACTERISTICS: 
T.C.R.: 100 PPM 
Load life: 3000 Hrs. ±1 % 
Anti moisture load life: ± 1 % after 

250 Hrs. at 40·C 90-95% RH 
Voltage coefficient: 0.00002 -

0.0005%/V 

Shelf life: ±1% after 10,000 Hrs. 
at room temp. 

Max. Temperature: 220°C 
Temperature range: - 55°C - + 165°C 

-~-

FLAME-PROOF METAL OXIDE POWER RESISTORS 

Style L±.02 

RSF-'hB .35 
RSF·1B .46 
RSF·2B .61 
RSF-3B .98 
RSF-SB 1.60 

CHARACTERISTICS 

Requirements 
Operating Temperature Range 
Temperature Coefficient (ppm C) 

Short Time Overload 

Max. Effect of Soldering 
Resistance Temperature Cycling 

Change 
Moisture Resistance 
Load life 

Dielectric Withstanding Voltag,e 
Insulation Resistance 

itt ~ 
Dimension (Inches) 

D ±.02 d (nominal) 

.12 .028 

.16 .028 

.23 .032 
.33 .032 
.33 .032 

Characteristics 
55°C to +275°C 

+200 
±(0.5% +O.OSO) 
±(0.5% +O.OS(l) 
+(0.5% +0.050) 

+5% 
-f-5% 

+(0.5% +0.050) 
over 104 MO 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

1'~lmmIHI 
~ ,g ••••• ro •• ~= __ ~ __ m 

Ambient Temperature 

Max. 
Dimensions (Inches) Rated Working Pulse 

Wallage Voltage Voltage 0 L d 
Style (W) (KV) (KV) Resistance Range ±.O4 ±.06 ±.OO4 

MG-25 0.25 0.10 0.30 1 Meg- 100 Meg .09 .256 .025 

MG·SO 0.50 0.25 0.70 1 Meg· 200 Meg .126 .393 .028 

MG-l 1.0 1.00 1.00 1 Meg-toOO Meg .165 .472 .032 

MG-2 2.0 5.00 7.50 1 Meg-2000 Meg .217 .630 .032 

ReSistance Tolerance: F = ±1 %, G = ±2%, J = ±S%. Markings: EIA colQr coding 
system or Digital marking. 

Power Max. Max. Dielectric 
Rallng Working Overload Withstanding Resistance Resistance 

Style @ 70°C Voltage Voltage Voltage Range Tolerance 

RSF-'hB 0.5W 250V 400V SOOV 0.2 ·100 KO 
RSF·1B lW SOOV 1,000V 700V 0.2 -100 Kn 
RSF·2B 2W SOOV 1,000V 700V 0.2 ·120 KO G* 
RSF-3B 3W 750V 1,000V 1,000V 0.2 -150 KO J 
RSF-5B 5W 7S0V I,OOOV I,SOOV 0.47·240 KO 

* G 5.1(l and over 

Test Method 
JIS C 5202 MII·R·22684B 

5.2 4 6 11 
5.5 4 6 5 

6.4 350°C 3 sec 4 6 9 
7.4 -5soC/8SoC 4 6 3 

7.9 1,000 hr 4 6 10 
7.101,000 hr 4 6 12 

5.7 4 6 7 
5.6 4 6 8 

Non-Combustibility The resistor shall withstand Overload test In accordance with Article UL492, 213 without producing a fire hazard. 

Resistance to Solvents The resistor shall withstand Solvents test in accordance with Article MIL-STD·202 E 215 without producing any 

DEPOSIT CARBON FILM 

Fixed Resistors 
Type 
M 50, 25,12 

• Size equal to carbon 
composition resistor. 

• Conformal multilayer epoxy coating. 

• Greater reliability and stability. 
• Welded cap and lead construction. 
• E IA standard color coding. 

• Greater economy. 
• 2% and 5% resistance 

tolerances. 

SPECIFICATIONS 

Type 

Wattage Rating at 70°C 

Max. Working Voltage 
Max. Over Load Voltage 
Resistance Tolerance 

Resistance Range 5% 
2% 

Temperatuge Range 

• Packaging - Bulk, strip pack or 
tape & reeled. 

M-50 M·25 M·12 

0.5W O.25W 0.125W 

350V 2S0V 150V 
700V 500V 300V 

±2'10 (G), ±2% (G) ±5'10 (J) 
-+-5% (J) +5% (J) 

10 to 10 MO tn to 13 MO IOt05MO 
100 to 910K 100 to 910K 510 to 220K 

-55°C to -55°C to -55° to 
+155°C +155OC +155°C 

mechanical or electrical damage. 

DERATING CURVES 

'lElllllal 
o 1020 304050 60 70 80 91" 100110120130140150160 

AMBIENT TEMPERATURE IN °c 

Body Leadwire 
Type Length (L) Diameter (D) Length (H) Diameter (d) 

M·50 inch mm inch mm inch mm inch mm 
.550 8.9 .146 3.7 1.125 30 ±3 .031±.001 0.8 ±0.03 

+.020 +0.5 +.008 +0.2 +.1 

Inch mm inch mm inch mm inch mm 
M·25 .245 6.7 .098 2.5 1.125 30 ±3 .024 ±.005 0.6 ±O.OS 

+.020 max. max. max. ±.1 
-.010 
inc~ mm Inch mm inch mm inch mm 

M·12 .160 4.6 .068 1.7 1.125 30 ±3 .020 ±.OOS 0.5±0.OS 
+.020 max. max. max. ±.1 
-.010 

Net 
Weight 

500 grms 
(1.1 lb.) 

200 grms 
(.44 lb.) 

135 grms 
(.30 lb.) 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1965 
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JUMPER WIRE ZERO OHM RESISTORS 
Type 104, 106, 108 

Black band indicates 
zero resistan~~ .025" 

LJ=oJ I 
I--L_--+I --1.125"~ FEATURES: 

• Sizes aqualto Ya, Y. and V. W 
carbon film 

• Conformal multilayer epoxy coating 
• Welded cap and lead construction 

• Economical • Packing: Tape & reeled or bulk 
• Straight-through zero ohm continuity 

Dimensions Lead 
Equiv. Inch Inch Dla. 

Type Wattage Length (L) ± .030 Diameter (D) ± .020 ±.005 

104 1f8 .150 .080 .020 
106 1f4 .245 .085 . 025 
108 1f2 .500 . 095 .025 

1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 
(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

SPECIFICATIONS: 
Maximum Resistance: 0.0025 ohm 
Lead Material: Leads are copperclad steel with 30/70 solder coatings to 
allow both welding and soldering operations. 
Body material: Epoxy coated metal body 
Minimum Insulation Resistance: Dry, 10,000 megohm; Wet, 100 megohm 
Minimum Dielectric Withstanding Voltage: Atmospheric, 500V RMS; 
Reduced, 325V RMS 
Insulation Flammability: Resistor insulation is self extinguishing within 
10 seconds after externally applied flame is removed. 
Current Rating: 25 amps at 25°C, derating to 0 amps at 150°C 
Reel Capacity: 5000 pes 

APPLICATIONS 
Jumper wires or crossovers, as they are sometimes called, are basically 
interconnection devices between points on a PC board. 
Generally they are used for the fallowing reasons: 
• Inability to connect two pOints on a PC board due to other circuit paths 

which must be crossed over . 
• An after-the-fact design change that requires new point connections . 
• Circuit tuning by changing point connections. 

RECTANGULAR TYPE SURFACE MOUNT CHIP FIXED RESISTORS 
FtC SERIES 
CONSTRUCTION AND MATERIAL GENERAL SPECIFICATIONS TABLE 
Wrap-Around Terminations 

Secondary plating' solder 

Primary plating' nickel ~--

Conductor. silver -lNerco,at • glass 

RATED WATTAGE 
Rated wattage is specified at ambient temperature of 70°C and is to be 
derated in accordance with DERATING CURVE shown. 

~ 100~' __________ , 

~ ~ 80 i 
<C 0 60 : Ambient 
::: Q 40 i Temperature °C 
ffi!;( 20 ' 
~Ia: OLL'~~~~~-"=,=~~~~ 
a: -~ ro 1~ 

-60-40-20020406080100120140 

RATED VOLTAGE 
Rated voltage shall be the AC or DC voltage corresponding to the rated 
wattage, and it shall be obtained by the fOllowing formula, however, if voltage 
obtained exceeds the Max. voltage shown, in the table, the figure in the 
table shall be the Max. 
E='i P.R E: Rated Voltage (V) P: Rated Wattage (W) R: Nominal Value (0) 

STANDARD RESISTANCE VALUE 
Standard resistance value is E-12 series shown below. E-24 series and jumper 
chip are also available on request. 

I 1.0 
1 1.21 1.5 

1 
1.8 

1 2.21 2.71 3.3 
1 

3.9 
1 

4.7 
1 

5.6 
1 

6.8 
1 

8.2 I 

Max. Max. Oplrillng 
Rltld Working Overload Rlslstlncl Resistance Tlmperature 

Type No. Wattagl Voltag. Voltlge Rangl Tolerance Range 
RC110 ~W 50V 100V 10ll-2.2MO K, M -55 _ +125°C 

RC210 }f,W 150V 200V 10ll-2.2MO G, J, K -55 _ +125°C 

RC31 0 'f,oW 150V 200V 1 0ll-2.2MO J, K -55 _ +125°C 

RC315 YaW 200V 400V 100-2.2MO G, J, K -55- +125OC 

TEMPERATURE COEFFICIENT rLi 

~} 
r~ 

Nominal Value 0 TCR ppm/oC 

under lK -100 
-+600 

lK and over 200 
to under 100 _+200 

lOOK and over 600 
_+100 

d 

DIMENSIONS (mm) 

Type L W C d t 

RC110 2.0 0.67 0.4 under 0.45 
-+-0.2 -+-0.2 -+-0.2 0.4 +0.08 

2.0 1.25 0.4 under ±0.45 
RC210 +0.2 +0.05 ±0.2 0.4 ±0.08 

-0.1 -0.25 

RC310 2.75 1.0 0.5 under 0.45 
-+-0.2 -+-0.2 "-+-0.2 0.5 +0.08 

RC315 3.10 1.55 0.5 under 0.55 
-+-0.15 -+-0.15 -+-0.2 0.5 +0.1 

SURFACE MOUNT CHIP TYPE METAL GLAZE POTENTIOMETERS 
PART NUMBER CODE 
Potentiometers are discriminated by size, number of terminals, characteris
tics, terminal configuration, way of adjustment, nominal values and part 
consists of followings: 

IRlvI4ID~-0D-111 I 
TYPE: 2 3 "'4 -5- 6 

1 4-series metal glaze potentiometer 4 Terminal configuration: 
(4.0 x 4.5) Chip type .......... C 

2 Number of terminals' 5 Adjustment driver: 
2 .................................... 2 terminals 

Special driver no indication; 
Minus driver .......... V 

3 .................................... 3 terminals 6 Nominal Resistance values: 
3 Resistance taper: Shows resistance value -

B = B curve (linear) Resistance range is shown in 
table 1. 

MARKING: Nominal resistance value to be stamped at bottom. 

RATI~GS 
ITEMS RATING 
Power rating Y. W 
Mechanical travel 2700 ±200C 

Resistance range 470 ohm - 2.2Meg ohm 
Resistance tolerance -30"-+30% 
Resistance taper Linear (8 curve) 
Operating torque 20 - 200g.cm 
Operating temp. range -40 _1oooe 

CIRCUIT CONFIGURATION 

1~2 
42B type: L-J 

1~2 

43B type: 1 
3 

PERFORMANCE SPECIFICATIONS 

ITEMS SPECS CONDITIONS 

Temp. Characteristics ±3% Resistance change In a chamber after 5 hours of 
70° ±3°C 

Operating life ±5% 25 cycles of 1 max. forward and backward rotation 
(10 cycles for under 10K ohm) 

Load life ±5% In a chamber of 700 e, repeat ON-OFF of rated load 
for 1000 hours. 

Moisture load life ±5% Repeat ON-OFF in a chamber of 40°C, 90-95% RH 
at rated power for 500 hours. 

Temp. Cycling ±5% 5 cycles of -40°C, room temp. and 100°C. 

Soldering heat ±5% Dip terminals for 5 sec. at 260°C 

Temp. coefficient ±300PPMfoC Room Temp. and max. ambient temp. 

Vibration ±1% Total amplitude 1.5mm, 2 hours toward 3 ways of 
right angle each other. 

A'1966 For manufacturers' sales offices, see yellow pages EEM 1988 
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1088 HAMILTON ROAD, DUARTE, CALIFORNIA 91010 

(818) 357-5377/TWX 910-587-3425 FAX 818 358-6478 

CERAMIC ENCASED-TEMPERATURE SENSORS 

~ r-r·· , -~ ,om ~ Three popular sizes have been designed to fit Va/l, 'Kl', %/1 
diameter metal tubes. These high temperature elements are 
designed for the toughest industrial applications. Our RTD 
Sensors feature all welded. construction for durability under 
stress and vibration. Stability, uniformity and repeatability are 
innate characteristics of these wire wound units 

I ~~ ~~~~ 
M-O Temperature Max. A B C 

PTJ~:rles Resistance Coellicient Resistance Max. R/T Curve Lght. Dla. Lead Dla. 
Wire o to 100 degrees C (ohms) Temp. Repeatability ±.060 ±.01 ±.002 

M10,-PT Platinum 3850 PPM 200 550 C. Excellent 
Ml0-CPN Chem. Pure Nickel 6720 PPM 120 300 C. Good 
M10-N Nickel 270 6000 PPM 120 300 C. Fair .575 .095 .015 
Ml0-NF Nickel Iron 5188 PPM 500 260 C. Good 
M10-CU Copper 4274 PPM 40 260 C. Poor 

M20-PT Platinum S850 PPM 400 550 C. Excellent 
M20-CPN Chem. Pure Nickel 6720 PPM 200 300 C. Good 
M20-N Nickel 270 6000 PPM 200 300 C. Fair .575 .125 .015 
M20-NF Nickel Iron 5188 PPM 1000 260 C. Good 
M20-CU Copper 4274 PPM 60 260 C. Poor 

M30~PT Platinum 3850 PPM 400 550 C. Excellent 
M:lO-CPN Chem. Pure Nickel 6720 PPM 200 300 C. Good 
M30-N Nickel 270 6000 PPM 200 300 C. Fair .675 .170 .020 
M30-NF Nickel Iron 5188 PPM 1000 260 C. Good 
M30-CU Copper 4274 PPM 60 260 C. Poor 

LEAD MATE~IAL: Nickel for welding or Tinner copper for soldering 3-wire termination available for lead resistance cancellation 

PTSS SERIES TYPE PTSSPF 

PTC elements can be enclosed in stainless steel assemblies for severe 
environmental requirements. (see above) The O.O.'s available are 'Ve", ~2'" 
9(," I and '1/4". 
Lead wires are insulated with Teflon. Probes are pressure tight and moisture
proof. 

r--- I" TYP. ~4 2" TYP. ---.j 
, cfI rC1v5<wwy o; • t-TY~~ f!~S -,4 2" TYP. 

(PRESSURE FITTING OPTIONAL) 
FOR THREAD SIZE CONSULT FACTORY 

WIREWOUND FUSE RESISTORS SERIES F-100 
TWO FUNCTION-PRECISION WIREWOUND FUSE RESISTOR 

GENERAL SPECIFICATIONS 

Resistance Range: 0.20-2000 

Resistance Tolerance: 10%, 5% and 3% 

Blow Characteristics: Per table 

Continuo"s Operation: Per table 
Operating Temperature' -55°C to 

+150oC 

Ie-- 1.25" ---tt.--'--------' 
TYP. ~ ~ _ .150 ±.015 

~.400"~:X: 
..----I- 032''''''''''''''' 

Lead Dia .. 020" 
-' 

Continuous 

Temperature Coefficient: Under 1 ohm 
Operation Fuse Time 1 Fuse Time 2 

50ppm/oC. Over 1 ohm 30ppm/oC. Power Power Power 
M·O Res. Dis. Dis. Max. Fuse Dis. Max. Fuse 

CONSTRUCTION FEATURES 
Style (n) Amps Watts Amps Watts Blow Time Amps WailS Blow Time 

Ceramic bobbin & shell 
Fl00 0.2 2.2A 1.0W lOA 20W SOOms 25A 125W 5~~ 1. Fl02 

. 
0.2 2.2A 1.0W lOA 20W 300ms 25A 125W 30ms 

2· Single layer wound fusing element Fl03 0.5 I.4A 1.0W 6A 18W 10sec 15A 112W 10~~ 
3. All welded construction Fl04 0.5 I.4A 1.0W 6A 18W 500ms 15A 112W 

~~~ 4. Vacuum encapsulated Fl05 0.5 1.4A 1.0W 6A 18W 50ms 15A 112W 
5. Flame proof Fl06 1.0 1.0A 1.0W 4A 16W 10sec lOA 100W 

.~~--

lOOms 
leW-~~oms ~"-Fl07 1.0 1.0A 1.0W 4A lOA 100W 50ms 

WHEN ORDERING PLEASE SPECIFY: Fl08 1.0 1.0A 1.0W 4A 16W'- 50ms lOA 100W 10ms 
1. Normal operating current Fl09 2.0 700ma 1.0W 3A 18W 10sec 7A 9SW-

r--. ~~-
50ms 

2. Total resistance and tolerance Fll0 2.0 700ma 1.0W 3A 18W 200ms 7A 98W 50ms 

3. Current versus max. & min. blowtime FIll 2.0 700ma 1.0W 3A 18W 50ms 7A 98W 10ms 
F112 5.0 450ma 1.0W 2A 20W 200ms 4.5A 101W 50ms 

DERATING CURVE F113 5.0 400ma 0.8W 1.5A lOW 50ms 4.0A 90W 10ms 
120, F114 5.0 350ma 0.6W 1.0A 5W lOOms I.4A lOW 20ms 

~ 100' FIlS 10 300ma 0.9W 1.2A 14W 200ms 3.0A 90W 10ms 
;= .......... F116 10 300ma 0.9W 1.0A lOW lOOms 1.3A 17W 50ms 0 

801 0- 1",,- F117 10 200m a 0.4W 600ma 3.6W lOOms 900ma 8W 50ms 
'0 

~ 60. 

"' 
F118 20 220m a 1.0W 600ma 7.2W 10sec 900ma 8W lOOms 

a: 40' F119 20 220ma 1.0W 600ma 7.2W lOOms 900ma 8W 50ms 

"'" 0 I 
F120 20 150ma OAW 350ma 2.4W 500ms 450ma 4W 50ms 201 

'J!. 
01 "'" F121 50 140ma 1.0W 400ma 8.0W 500ms 600ma lBW 50ms 

25 75 125 175 225 275 325 F122 50 130ma O.BW 350ma 6.1W lOOms 450ma lOW 50ms 
F123 50 80ma 0.3W 200ma 2.0W 200ms 240ma 2.9W 50ms 

Ambient Temp. Deg. Centigrade F124 100 100ma 1.0W 250ma 6.2W 10sec 300ma 9.0W lOOms 

ENGINEERING NOTE: F125 100 BOma 0.6W 200ma 4.0W 200ms 250ma 6.2W 250ms 

FUSE CONDITION 1 Fl00-F113 Approx. 4X rated F126 100 60ma O.4W 140ma 1.4W 10sec 180ma 2.0W 200ms 
current. F114·F128 Approx. 2.5 X rated current. F127 200 70ma 1.0W 200ma B.OW 10sec 250ma 12.5W lOOms 
FUSE CONDITION 2 Fl00-F113 Approx. lOX rated 
current F114·F128 Approx. 4X rated current F128 200 60ma 0.8W 150ma 4.0V\i lOOms 250ma 12.5W 10ms 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1967 
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m~ PRECISION WIREWOUND RESISTORS 
Part No. Watt Max.R Dia. Length Lead 
MR100-1 .15 lOOK .187 .375 #22 
MR100·2 .25 1.5M .250 .500 #22 
MR100·3 .30 2.75M .250 .750 #22 
MR1004 .35 3.0M .375 .625 #20 
MR100·5 .50 4.0M .375 .828 #20 
MR100·6 .50 5.0M .50 .50 #20 

*Many other sizes available* 

Part No. Watt Max.R Dia. Length Lead 
MR500-1 .04 lOOK .080 .210 #20 
MR500-2 .05 125K .080 .375 #24 

-~--- MR500-3 .04 lOOK .125 .125 #24 
MR5004 .05 125K .100 .210 #24 
MR500-5 .10 125K .125 .187 #24 
MR500-6 .10 125K .125 .250 

PRECISION POWER WIREWOUND RESISTORS • To 10 watts. --- Part No. Watt Max.R Oia. Length Lead 
• Silicone covered for maximum 

heat transfer. 

MRp·1h 4.9K .093 
10.4K .093 

.343 

. 406 
#24 
#24 

• Tolerance: 5%, 1% standard, 
available to .05% . 

• • • • 
MRP-3 3 
MRP-5 5 

18K .187 
90K .312 

.562 #20 
1.032 #18 

• Non·lnductive 
winding available. 

• Ask for our 

• 7 Power Resistor Catalogue. 
#18 10 370K .344 1.719 

NETWORKS • Any configuration you desire. 
• Matched 2, 3 or 4 Network configurations available in standard sizes. 
• Standard R, 2R, 4R types, etc. avai lab Ie. 
• Tolerances: To .005%, closer in some cases; 

Temperature Coefficient tracking to 1 PPM; Ratio matches to .001 %. 
• Ask for our Network Flyer. 

FIBERGLASS CORE WIREWOUND RESISTORS 
CERAMIC·CEMENT ENCASED RESISTORS 

I+--- L ---+I -+I w 1+-1 
===11 IF=== G H 

stand Off Available 

UNCASED RESISTORS 

====~~~~F==== 

T 

. Part No. Watt W 
MRW-5 5 % 
MRW-7 7 % 
MRW-10 10 % 
MRW·15 15 ¥2 
MRW·22 22 ¥2 

ELECTRICAL SPECIFICATIONS 
Tolerance ±10%, ±5" available 
Wattage to 20 watts 

Dimensions 
H L 
% ¥a 
% 1% 
% l¥a 
¥2 l¥a 
¥2 2¥2 

Positive temperature coefficient parts are available 

MECHANICAL INFORMATION 
Variety of terminals available 
Tin plated steel or brass lug terminal material 
Axial leads - tinned copper or copperweld 
Core is silicone impregnated fiberglass 
Most dimensions per your requirements 

Leads 
#20 
#20 
#20 
#18 
#18 

MILLS RESISTOR COMPANY, INC. 

A·1968 

3840 CATALINA STREET 
LOS ALAMITOS, CA 90720 
(213) 598·2454 

For manufacturers' sales offices, see yellow pages 

6965 LUTHER DR. 
SUITE #5 
SACRAMENTO, CA 95823 
(916) 422-5461 

EEM 1988 



4700 RESISTORS 

Tap the National Resource SM 

(800) 854 - 2451 
You get fast delivery because we planned ahead for your order. 

Don't delay. Call us today. Check our extensive inventory 
of passive components for off-the-shelf delivery. 

_______________ TM 

ELECTRONICS 
CORPORATION 

11731 Markon Drive, Garden Grove, California 92641 

Orange County Los Angeles Northern California Colorado FAX 

4700 

(714) 892-7749 (213) 598-9611 (408) 922-0500 (303) 799-0600 (714) 898-6769 

The National ResourcesM for Passive Components 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1969 
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CUSTOM 
ROUNDWIRE 
POWER RESISTORS 

BASIC CONSTRUCTION 

MRC can build a resistor to your 
specifications on any of the basic cores 
shown. If these do not fit your needs, 
engineering assistance is available for 
32 additional cores. Ratings based on 
325°C above 25°C ambient. Consider 
the following options to meet your 
requirements, special applications, and 
size limitations. 

• MIL-R-15109 

• Special Tolerance 
Resistance tolerances to ± 1 % 

• Special Coatings 
Silicone-cement 

• Special Taps 
Most any to fit your specifications 

• Special Windings 
Aryton-Perry (non-inductive round
wire only) 
Bifilar (non-inductive) 

• Special T.C. 
Temperature coefficient to 
20 ppm/oC 

• Special Terminals 
Single and double );,I" quick connect 
Metal sleeve ferrule 
Live-bracket 

• Hardware 
Terminal hardware 
L-bracket mounting 
Spring clip mounting 
Vertical mounting hardware 

LOAD BANKS 
MRC will custom design and build 

load banks to your requirements. 

AVAILABLE WATTAGE RATINGS by core size. Ratings based on 325°C above 25°C ambient. 

Core Size 

Watts O.D.xI.D.xL. 

8(5)t o/,.xo/,.x1 
12( 10)t o/,.xo/,.x1% 
11(8) Y1.xo/,.x1 

15(10) Y1.xo/,.x1 y, 
20(15)t Y16xo/,.x2 
26 Y1.xo/,.x3 

25(20)t o/,.xo/,.x2 
31(25) o/,oxo/,.x2Y, 
50(35)t o/,.xo/,.x4 

75 o/,.xo/,ox6 
24 %xY,x1Y, 
30(25) %xY,x2 

45(35) %xY,x3 
51(40) %xY,x3Y, 
61(45) %xY,x4 

65(50) %xY,x4Y, 
75(60) %xY,x5 
90 %xY,x6 

100t %xY,x6Y, 
40(33) 1 Yax%x2 

A·1970 

Ohmic Range Core Size Ohmic Range 

Fixed t Adjustable t Part No! Watts O.D.xI.D.xL. Fixed t Adjustable t Part No! 

MinO 

.82 

.12 
1.39 

.16 

.13 

.11 

.22 

.11 

.21 

.33 

.33 

.28 

.18 

.22 

.27 

.31 

.35 

.43 

.47 

.48 

MaxO MinO MaxO 

13.5K NA NA 5-16-0 
49K 0.27 10.6K 5-28-0 
7.2K NA NA 7-16-0 

28.7K N.A. N.A. 7-24-0 
53.2K NA NA 7-32-0 
122K NA NA 7-48-0 

35K 0.50 19K 9-32-0 
55K 0.71 28K 9-40-0 

119K 1.34 54K 9-64-0 

207K 2.1S 89K 9-96-0 
13K N.A. NA 12-24-0 
29K 0.66 26K 12-32-0 

63K 1.21 49K 12-48-0 
83K 1.49 61K 12-56-0 
97K 1.77 73K 12-64-0 

122K 2.04 84K 12-72-0 
134K 2.32 96K 12-S0-0 
172K 2.87 119K 12-96-0 

186K 3.15 131K 12-104-0 
7.9K N.A. NA 18-32-0 

MinO MaxO MinO Max 0 

80 1 Yax%x4 .06 53K 0.40 48K 
95 1 Yax%x5 .OS 79K .56 79K 

120 1 Yax%x6 .11 100K .71 100K 

130(115) 1 Yax%x6Y, .12 111 K .78 111 K 
160 1 Yax%xS .15 144K 1.00 144K 
175(160)t 1 Yax%x8Y, .16 156K 1.08 156K 

225t 1 Yax%x10Y, .21 200K 1.38 200K 
235 1 Yax%x11 X .22 216K 1.49 216K 
240 1Yax%x11% .24 227K 1.56 227K 

220 1%x1}jjx8Y, .21 69K 1.38 69K 
275 1%x1}jjx10Y, .27 90K 1.81 90K 
300 1 %x1 }jjx11 % .31 104K 2.07 104K 

500=1= 2Y,x1%x12 .49 34K 3.24 34K 
750=1= 2Y,x1%x15 .63 44K 4.22 44K 

1000=1= 2Y,x1%x20 .89 62K 5.85 62K 
1150=1= 3Xx1%x20 1.140 41K 7.58 41K 

• Wattages shown in parenthesis are Navy ratings per Mil·R·15109. 
t Resistors shown are standard wattages 
* Add "p;' after part number for adjustable types. 
t For resistance values outside the limits shown. consult MRC. 
=1= Cement coating standard - Silicone available . 

18-64-0 
18-80-0 
18-96-0 

18-104-0 
18-128-0 
18-136-0 

18-168-0 
18-180-0 
18-188-0 

26-136-0 
26-168-0 
26-188-0 

40-192-0c 
40-240-0c 

40-320-0c 
52-320-Oc 

• Unable to find what you need above? The same cores can be wound with ribbon 
wire for higher wattage capability-See the ribwound A·1971. 

700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 
P.O. BOX 04219. TELEPHONE 414/271-9900 • FAX 414/271-9876 

For manufacturers' sales offices, see yellow pages EEM 1988 
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VITREOUS ENAMEL 
RIBWOUND 

BASIC CONSTRUCTION 

Crimped ribbon resistance 
wire is edgewound and then 
locked to the ceramic core with 
vitreous enamel. The resistance 
wire is spot welded to the terminal 
bands. MRC Ribwounds can be sup
plied in fixed, adjustable, or tapped 
styles. Cement or silicone coatings 
are optional. 

HI-OHM RIBWOUNDS 
AN EXCLUSIVE WITH MRC 

In the chart below, note that the 
maximum ohmic value shown for each 
wattage is 3 to 4 ti mes h ig her than that 
normally available. This development 
is the result of precision rib winding 
machines designed specifically by MRC. 
Unique in the industry, these preci
sion machines produce a winding with 

WADS CORE SIZE OHMIC RANGE II 

0.0. x 1.0. x L. FIXED ADJ. 

40 ~6XY,6X2 .010-10.6 NA 

50 %xY,x2 .020-8.2 NA 

60 %xY,x2Y, .010-13.7 NA 

75 %xY,x3 .010-19.3 NA 

90 'X,x'X,x4 .015-28.3 .014-25.3 

100 %xY,x3Y, .012-24.5 .011-20.7 

110 %xY,x4 .015-30.6 .014-26.8 

120 (110) %xY,x4Y, .018-36.8 .017-32.9 

135 %xY,x5 .021-42.9 .020-39.0 

150 1 Yax%x4 .019-44.8 .018-39.0 

160 %xY,x6 .027-55.0 .027-51.3 

160 (155) 1 Yax%x4Y. .021-49.2 .020-43.6 

175 1 Yax%x4Y, .023-53.7 .022-48.1 

180 %xY,x6Y, .030-61.3 .030-57.4 

220 1 Yax%x6 .035-80.6 .035-75.0 

RESISTORS 

OHMS OHMS 

0.1 1.0 

0.15 1.25 

0.2 1.5 

0.25 2.0 

0.4 2.5 

0.5 3.0 

0.6 4.0 

0.75 5.0 

OHMS 

6.0 

8.0 

10.0 

12.0 

15.0 

20.0 

25.0 

33.0 

extreme uniformity. This allows 
much closer turns providing 
significantly higher resistance. 

Hi-Ohm Ribwounds can re
place lower ohmic value round

wire power resistors with savings 
in size. 

APPLICATIONS 
Recommended for use where high 

energy is to be dissipated in the lower 
ohmic ranges. With its ability to dissi
pate greater heat, the ribwound resis
tor is almost one half the physical size 
of an equally rated roundwire. 

Ribwound wattage ratings are based 
on a temperature rise of 375°C above 
an ambient of 40°C. 

Many 300 watt units are stocked in both fixed and 
adjustable styles. Listed are the more popular 
300 watt ohmic values. All other wattage ratings 
and styles are made to order. 

They can be mounted with spring 
clips (thru 1 Ye" dia.); thrubolt hardware, 
individual or multiple-stacked bracket 
assemblies or live-bracket assemblies. 

PART NUMBER 

FIXED ADJ. 

9-32-0R 

12-32-0R 

12-40-0R e 
12-48-0R 

C/)C/) 
em 

9-64-0R 
OJC/) 
C/):t> 

12-56-0R 
-i;;;: 
-im 

12-64-0R ~~ 
12-72-0R 

mJJ 
'-i 

12-B0-OR 5;z 
,e 

18-64-0R -n;;;: 
OOJ 

12-96-0R JJm 
.JJ 

18-68-0R ~OJ 
e 

18-72-0R -i 

12-104-0R 

18-96-0R 

WADS CORE SIZE OHMIC RANGE II PART NUMBER 

0.0. x 1.0. x L. FIXED ADJ. FIXED 

225 (220) 1 Yax%x6Ya .036-82.8 .036-77.2 18-98-0R 
240 (240) 1 Yax%x6Y, .038-89.5 .039-83.9 18-1 04-0 R 
300 (300)t 1 Yax%x8Y, .054-125 .055-120 18-136-0R 
375 1 Yax%xl0Y, .069-161 .072-156 18-168-0R 
400 lYax%xl1Y. .075-175 .078-169 18-180-0R 

400 (400) l%xl Yax8Y, .061-159 .062-149 26-136-0R 
420 1 Yax%xll % .079-184 .082-178 18-138-0R 
500 (500) 1%xlYaxl0Y, .081-210 .083-200 26-168-0R 
550 (550) l%xlYaxll% .093-242 .097-232 26-188-0R 

750+ 2Y,xl %x12 .128-166 .130-158 40-192-0RC 

1000+ 2Y,xl%x15 .168-217 .176-209 40-240-0RC 
1500:j: 2Y,xl%x20 .234-303 .248-294 40-320-0RC 

2000+ 3Y.xl%x20 .281-391 .300-380 52-320-0RC 

II Standard resistance tolerance is ±10%-closer on request. 
t Stock wattage -see stock list above. 
+ Cement coating is standard rather than vitreous enamel. 

Wattages in parenthesis are Navy ratings per Mil-R-15109. Form EW 

ADJ. 

e 
C/)C/) 
em 
OJC/) 
C/):t> 
:j;;;: 
c!m 
-i~ m JJ 
~-i 
JJZ 
'e -n;;;: 

OOJ 
JJ m 
JiJJ 

·OJ 
e 
-i 

700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 
P.O. BOX 04219 • TELEPHONE 414/271-9900 • FAX 414/271-9876 
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PCB RESISTORS 
I FIXED 

Watts L# A D# Min.o Max.O:!: Part Number II MOUNT AND II 
• Built-in Standoffs Keep Board COOL.T. TERMINATE IN ONET • Mounting feet prevent rocking. I ~ 
• Power ratings 3 to 20 watts. 

3 1,., 0.6 0/16 .86 10K 3.5-13-0 PCB 

5 1 'A. 0.9 0/,6 .181 19K 3.5-18-0 PCB 

7 1'0/32 1.3 0/,6 .29 31K 3.5-24-0 PCB 
• Wide ohmic range. 
• One-piece welded terminals. 
• Standard pin spacing: 1,40" cc multi

ples, special spacing on request. 
• Rectangular pins .025 x .045 in. 

(mount in .078" dia. PCB holes). 
• Silicone-Quartz coating. 
• Standard tolerances ±5% over 1 ohm, 

±10% under 1 ohm & adjustable. 
• 20 PPM upon request. 
• Wattages based on 275° C rise above 

an ambient of 25° C. 
* U.S. Patent 3,462,651. 

I,- L. ~ l o#r-

+ + t~ .19 

T 
. 37 

--L 
-11-.025 nom. 

10 2% 1.7 %6 .4 43K 3.5-30-0 PCB 

15 2% 1.7 1%2 .106 65K 5-32-0 PCB 

20 2% 2.2 1%2 .142 88K 5-4Q-0 PCB 

ADJUSTABLE 
Wattst L# A D# Min.O:!: Max.O:!: Part Number 

15 2% 1.7 1%2 .69 14K 5-32-0 A PCB 

20 2% 2.2. 1%2 .93 19K 5-40-0 A PCB 

t Non-standard wattages In tile range of 3-29 watts are 
possible-contact M.R.C . 

:1= For resistances above or below the limits shown, contact 
M.R.C. 

#Maximum measurements. 

METAL CASE RESISTORS 
For Motor Starting, Speed Control, 
Solid State Ignition Systems, Shunts, 
Potted Circuits, and Voltage Dropping 
• High Heat Sink Capability-Flush 

Mounted Metal Case dissipates heat 
faster. 

• Rugged-Shock Resistant. 
• Wattage Rating-20 to 100 Watts 

(higher on specials)-based on 275° 
C rise above 25° C ambient. 

• Resistance Range 0.2 ohm to 66,000 
ohms (depending on voltage). 

)ill = ,<om = I~" 
'~:;'IB A 111 
J L-r--l 
\. c .1 

EDGEWOUND 
POWER 

RESISTORS 

Form 3 Form 4 

600 Watt BOO Watt 

A I B I c A I B I 
12% I 11 I B% 15% I 14 I 

Wattage rating based on 375°C 

C 

11% 

.a .a 

• Dielectric Strength-1500 Volts RMS 
(must be specified). 

• Terminals-quick connect-screw/ 
solder lugs. 

Watts 
Ratings at 2750 Crise 

showing benefit of Dimensions 
mounting flush for 

full heat sink.tt 

Without With A B Heat Sink Heat Sink 

20 45 1 11'1, 

40 70 2% 3 

50 100 3"1,. 4% 

• Additional Wattages Available. 
• Additional Mounting Configurations 

Available. 

Ohmic Range Part Number 

C Min.Q Max.Q (Specify Terminal) 

1% 1.1 2750 12M16-Qt 

3% 0.2 22K 12M40-Q:j: 

40/,. 0.2 66K 12M59-Qt 

ttRalings based on mountmg on steel panel 10" x 10" x .040"; (heat transfer to heat smk IS Improved by the use of 
thermal conductive grease or epoxy). 

tStandard terminal is 0/,,' wide with hole. Type AB. See Bulletin 8. 
:l=Standard terminal is single quick connect, Type H. See Bulletin 9. 

A 
B 

C -I .... 
.. r 

Form 5 Form 6 Form 7 

1 ,000 Watt 1 ,200 Watt 1 ,400 Watt 

A I B I C A I B I C A I B I C 

18% I 17 J 14% 21% 1 20 1 17% 24% 1 23 1 20% 

PAT. 3.581.266 

FormB 

1 ,600 Watt 

A I B I C 

27% I 26 I 23% 

nse above an ambIent of 40°C 

[ .wu: ll\\~~!!~,!~! 
A'1972 

700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 
P.O. BOX 04219. TELEPHONE 414/271-9900. FAX 414/271-9876 
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4700 RESISTORS 4700 

EDGEWOUND POWER 
RESISTORS 

EDGE·POWER 

HIGH CAPACITY GOOD WEIGHT/WATTAGE RATIO 

New EDGE-POWER resistors complement Milwau
kee Resistor's roundwire, ribwound and grid resistors 
which have been the industry's workhorse of electrical 
power dissipation for many years. 

on specially designed porcelain insulators which pro
vide insulation and proper turn-to-turn spacing. The 
end-slot/side-slot support bar provides versatility in 
mounting and adapts easily to many existing installations. 

A continuous range of resistor types are now avail
able for your high current applications. EDGE-POWER 
falls naturally between MRC's ribwound and grid resis
tors and allows full design versatility from one source. 

Movable tap terminals are available as an option. 
Terminal hardware for cable attachment is provided as a 
standard item on all terminals and taps. 

Because of the open coil construction of EDGE
POWER resistors, heat dissipation is efficient, and rea
sonable surges/overloads are easily accommodated. 

Frame mounted load banks (as shown below) can 
be furnished with taps and jumpers to meet your circuit 
specifications (series, parallel or combination). Your load 
bank inquiries are invited. 

The heavy duty resistance-alloy coil is supported 

EEM 1988 

Typical Applications of EDGE-POWER resistors include motor control 
(starting, plugging, speed control and braking), load dumping, ballast, 
current limiting, and voltage dropping. Edgewound resistors are com
monly found in: 
• Overhead Cranes • Plating Baths • Arc and Spot Welders 
• Locomotives • Elevators • Battery Lines/Chargers 
• Lift Trucks • Power Supplies • Many Industrial Controls 

[ ..,a: 1 ¥.:!~!I .. ~.!! 
700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 

P.O. BOX 04219. TELEPHONE 414/271-9900 • FAX 414/271-9876 

For manufacturers' sales offices, see yellow pages A·1973 
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GRID RESISTORS 

;;;. ---- ;;;. ----

... For High Current and High Power Circuits 
Milwaukee Grid Resistors are among the 

most versatile grid resistors developed. They 
are custom designed with the aid of a computer 
for specific applications. 

Vibration-proof insulation that allows extended 
operation at higher voltages. 

Taps and independent sections can be easily 
incorporated into the design to provide added 
flexibility. MRC grid units can be designed for 
use with natural convection cooling or with 
forced ventilation if size reduction is necessary. 

Special features that assure longer life in
clude: a patented* grid design that withstands 
overloads that would destroy conventional grids. 
Corrosion resistant stainless steel or special 
alloy elements. All-welded construction to eli
minate hot spots and resistance fluctuations. 

They are competitively priced and incorpo
rate more life and greater dependability than 
usually provided by conventional grid resistors. 

A·1974 

Typical Characteristics: 
• 375°C temperature rise above an ambient of 40°C. 
• Temperature coefficient of 150 ppm/oC. 
• Hi potential test at 1500 VRMS-Higher on request. 
• Resistances available to approximately 2 Ohms maximum. 

Typical Applications: 
• Motor starting • Grounding resistors 
• Braking • Speed controls 
• Power systems • Feedback resistors 
• Crane controls • Heaters 
• Dummy loads • Industrial controls 

I..,u:.] J\\.~!lR~~! 
700 WEST VIRGINIA STREET. MILWAUKEE, WI 53204-0219 

p.o. BOX 04219. TELEPHONE 414/271-9900 • FAX 414/271-9876 

For manufacturers' sales offices, see yellow pages 

'U.S. Patent 3,212,045 

EEM 1988 
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PRECISION THICK/THIN FILM 
CHIP RESISTORS MINI-SYSTEMS, INC 

20 David Road, P.O. Box 69, North Attleboro, MA 02761 
TELEPHONE: (617) 695-0203 • TWX NO. 710·348·0564 

BONDING AREAS -.,--____.. 
RESISTOR 
BODY 

MINI-SYSTEMS, INC., thick/thin film chip resistor components are ideally suited for 
the fabrication of microelectronic circuits where tight resistance tolerance, wide range 
of resistance values, or short production runs make the conventional screening and 
firing of thick/thin film resistance networks too costly. MINI-SYSTEMS, INC., chip 
resistors are made from a carefully engineered selection of materials. Geometries are 
mechanically precise and uniform. Careful testing and inspection result in the highest 
quality resistors. 

STANDARD "MSR" SERIES 
• Sizes Available: .035" x .035" up to .661" x .494". 

• POlS Rating (25°C free air): 40 mW to 15 W. 

• Resistors manufactured with palladium silver or platinum 
gold. 

• Tolerances available: ±.5%, 1%,2%,5%, 10%, and 20% 
for most resistance values. 

• All types available in untinned versions for conductive epoxy 
attachment. 

• Hi-Rei screening available on all resistor types. 

• Backside metalization available upon request. 

• "Flip-Chip" resistors are solder tinned (SN-62). 

• Wire bond resistors have gold metalization optimized for 
wire bonding. 

• Sandwichmetalization standard on all wrap-around resistors. 

·Wrap·Around Terminations 

POlS Rating 
25'oC 

WA· Size (L xW) (Milliwatts) Ohmic Range 

10 .040 x .037 35 10 to 75MO 

4 . 057 x .052 250 10 to 100MO 

13 .083 x .052 400 10 to 100Mo 

9 . 110 x .052 500 10 to 100Mn 

7 .110 x .102 1000 10 to 100Mn 

24 . 160 x .052 600 10 to 100Mn 
• Other standard sizes available. 
Write for free literature with detailed resistor chart. 

ESTABLISHED RELIABILITY 
QPL MIL-R-55342 

CHIP RESISTORS FOR ALL 
CRITICAL APPLICATIONS 

• Sizes 55342/1 through /6 

• Terminations Available: S, R, W, T, U 

• Tolerances Available: F, G, J, K 

• Meet or exceed Characteristic K 

• Delivery: Typically 4 weeks ARO 

NEW LOW COST "JR" SERIES 
COMPUTERIINDUSTRIAL GRADE 
WRAP AROUND CHIP RESISTOR 
TYPE #JR13 - .075(L) x .050(W) x .017(T) 

• Resistance Range: 100 to 10MO to standard EIA/MIL/IEC 
resistance decade values. 

• POlS Rating (25°C free air): 200 milliwatts. 
• Untinned for either epoxy or solder attachment. 
• Delivery typically 2 weeks ARO. 

THIN FILM 
MSTF-2 SERIES MSTF-3 SERIES 

(.020" x .020") (.030" X .030") 

MSTF-4 SERIES CUSTOM NETWORKS 
(.040" x .040") 

MSTF-3 FORMAT A MSTF-3 FORMAT B 

• Nichrome or Tantalum Nitride 
• Choice of Substrates: 

a) Oxidized Silicon - .010" ±.003" 
Oxide Thickness -10,000 A min . 

b) Ceramic,99.6% -.010" ±.001" 

• Values range through the RETMA Series from 10 up to 
10 megohm, depending on chip size . 

• Tolerances: ±20%, 10%,5%,2%,1%,0.5% and 0.1% for 
most values . 

• Backside gold available (3,000 A typ.) on request. 

• MSTF-3 series includes standard center tap dual resistor 
pattern. 

• Visual requirements designed to meet MIL-STD-883 Method 
2010.6 with full lot traceability of material and processing. 

• Bond pad size: .005" x .005" minimum. Bond pad conductor 
material: Gold (20,000 A typ.) standard. Bondable with nor
mal wire bonding methods, such as thermocompression, 
thermosonic, or ultrasonic. 

• Nichrome resistors passivated with silicon dioxide (5,000 A. 
typ.) for moisture protection and reliability. TCR (absolute) 
can be provided from 0-25 ppm. Special TCR's available on 
request. 

• Noise: -30 to -35 dB typical for most values. 

• Stability: 0.05% max. 0.02% typical. ± .003% typical Ratio. 
(After 1000 hours @ + 125°C.) 

• Trimmable: Designed for later active trimming with Xenon or 
YAG Laser. 

• Chip or Packaged 
FOR ANY CUSTOM REQUIREMENTS, CONTACT FACTORY 

THICKITHIN MULTILAYER SUBSTRATESI 
HYBRID MICROCIRCUITS 

MINI-SYSTEMS, INC. has the latest materials technology pro
cessing capabilities for thick film multilayer substrates/mono
lithic thick film substrates, and custom resistor networks 
coupled with complete facilities for hybrid assembly, packag
ing, and testing. Fully automatic wire bonders and fully auto
matic laser trim systems give substantial production quantity 
capabilities. 

EEM 1988 For manufacturers' sales offices, see yellow pages A'1975 



4700 RESISTORS 

sip 
resistor networks 

.100 MAX. 

I' LMAX - 'L 
l .9X102G.~ 8125 1 r 

-I I 

90'" V¥VI¥ ~~v t~~. 
--J 1.-- .100 --H ... - I 

RSL H =.200 Va W 
RSC H = .250 '/8 W 
RSH H =.336 V. W 

X-CIRCUIT 
No. of 

No. Pins Elements L 

4 3 0.395 

5 4 0.495 

6 5 0.595 

7 6 0.695 

B 7 0.795 

9 B 0.895 

10 9 1.024 

11 10 1.100 

12 11 1.200 

13 12 1.300 

14 13 1.390 

SPECIFICATIONS 
Electrical 

Temp. Range: 
Resistance Range: 

Resistance Tolerance: 
Temp. Coefficient: 

Power: 

.020 . (unit: in.) 

Y-CIRCUIT 
No. of 

No. Pins Elements 

6 3 

8 4 

10 5 

12 6 

14 7 

Z-CIRCUIT 
No. of 

No. Pins Elements 

6 8 

8 12 

9 14 

10 16 

-55°C to +125°C 
22!1 t01MH 

L 

0.595 

0.795 

1.024 

1.200 

1.390 

L 

0.595 

0.795 

0.895 

1.024 

(220 to 1 MO available on special request) 
±2% (G), ±5% (J). ±10% (K), ±20% (M) 
±200 ppm 1°C max. 
(±100 ppm/oC max. on special order) 
RSC-125 mW max./resistor or 1.5W 
max.lpackage (whichever is smaller) 
RSH-250 mW max/resistor or 2.5W 
max.lpackage (whichever is smaller) 

STANDARD RESISTANCES 

MURATA ERIE NORTH AMERICA 

X-Circuit - Parallel 

~ 
7 

R 

n 
13 Elements Max. N = Pins 4 through 14 

V-Circuit - Discrete 

\Xl M II r~ 
cb ®® ® II @ @ 

7 Elements Max. 
N = 6,8,10,12 

and 14 Pins 

Z-Circuit - Double Termination 
r--.--.---~----~~/_--, 

I 

2 3 4 

II 
I 

n·1 ® 
16 Elements Max. N = 6,8,9 and 10 Pins 

7 other circuits are std. plus custom design circuits 
available upon request. 

Power Derating ~: 
Characteristics: 100% ---:------ I 

I i 
I I 
I I 
I I 
I I , 
I I ' 

Mechanical 
Substrate Material: 
Resistor Material: 
Lead Pull Strength: 
Lead Material: 

25 70 125 
AMBIENT TEMP. ('C) 

Alumina 
Cermet, thick film 
2lbs. 
Tinned Copper Alloy 

150"'C 

Res. (ohms) Code Res. (ohms) Code Res. (ohms) Code Res. (ohms) Code 

100 101 lK 102 10K ~--- I--__ ----'OO~_ _~4_ 
150 151 1.5K 152 15K 153 lS0K -_. --- 2201<----

_-'S_4. __ 
220 221 2.2K 222 
330 331 3.3K 332 
470 471 4.7K 472 
680 681 6.8K 682 

TYPICAL RESISTANCE COMBINATIONS* 
R,/R, R,/R, R,/R, 

160/240 330/390 330/390 
180/390 330/470 1.SK/3.3K 

.. -
2201330 330/680 3K/6.2K 

PART NUMBERING SYSTEM RSL 6 

I 
I T 

I 
SINGLE IN-LINE RESISTOR NETWORK NO. OF PINS 
RSL (Low Profile)=VaW 4 pins thru 
RSC (Medium Profile)=VaW (X,Z), 14 pins standard 

Y4 W (Y), 1;j2W (L) 
RSH (High Profile) = Y4 W (X,Z) 

22K 223 224 __ c-----
33K 333 330K 334 --
47K 473 470K 474 --
68K 683 680K 684 

.. .. * Note 1: In addition to Rl=R2 resistance combinations, the tYPical resistor 
combinations shown in the chart are available on special order 

2: RC networks also available. Contact Murata Erie for technical 
details. 

MARKING: Pin 1 Location Res. Value 
No. of Pins Tolerance 
Circuit Type 4 RSH Y4W only 

X 102 G 

J T "[ 
I i 

CIRCUIT TYPE RESISTANCE CODE RESISTANCE 
X=Paraliel First two digits are TOLERANCE 
Y=Discrete significant. Last digit J=±5% specifies number of 
Z=Double zeros to follow G=±2% 

Termination F=±1% 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 54-2329 TWX: 810-766-1531 

A'1976 For manufacturers' sales offices, see yellow pages EEM1988 



4700 RESISTORS 4700 

posistor® positive temperature 
coefficient thermistors 

p!!!iD ERiE r 
MURATA ERIE NORTH AMERICA 

Murata Erie Posistors are basically positive temperature coefficient 
resistors with a very well defined resistance-temperature "knee" and 
the unique ability to "switch" relatively large amounts of power. They 
may also be used as self-regulating heating devices at useful power 
levels and as control devices for high power heaters. Applications 
include temperature sensing, over temperature and over current pro
tection and motor starting to name a few. 

Products utilizing Positors are extremely safe and reliable and offer 
all of the design, manufacturing, repair and sales advantages of solid 
state technology. 

• Compact • Long term reliability 

• Reduced component count • Shock and vibration immunity 

• Extremely reliable • Nonflammable case and 
insulation available 

• "Stepless" temperature control • No electrical or acoustical noise 
• Simple repair or replacement • No electrical contacts 

FOR MOTOR STARTING 
Provides a smooth, solid state 
electronic starting device for single 
phase motors utilizing a split
phase starting winding or for PSC 
motors as a direct replacement for 
starting capacitors and switches. 

FOR SEMICONDUCTOR OVERLOAD 
PROTECTION 
Senses the case temperature of 
high power semiconductors and 
appropriately reduces the power 
dissipation when dangerous power 
or current levels are reached by 
switching to a high resistance state 
and reducing base bias current. 

NTC thermistors for surge 
current protection 
Switching power supplies, CRT monitors, color TVs, and other power 
circuits need protection from extremely high surge currents. This 
protection can be realized with Murata Erie's power type NTC 
thermistors. 

FEATURES 
• Popular nominal resistance values available from 2.5-33 ohms 
• Parts are coated with silicon resin, equivalent to UL 94V-1 grade of 

250·C temperature resistance 
• Resin coated parts give excellent recovery time characteristics 
• Replaces many NTC's popular in the industry 

glass encapsulated 
NTC thermistors 
This NTC thermistor series featUres cmp elements for high accuracy 
and stability. Encapsulated in glass, these thermistors are suitable for 
applications demanding high reliability and/or temperature and 
humidity extremes. 

FEATURES 
• Stable performance with negligible resistance and B-constant 

variation 
• Glass encapsulation for reliable operation in high humidity-

temperature environments 
• Compact, light weight, easy to handle 
• Custom orders can be produced to meet specific applications 

FOR CIRCUIT PROTECTION 
Provides overcurrent protection in 
a variety of applications. When 
connected in series with the pro
tected device, Posistors limit the 
circuit current to a predetermined 
value - above that value they 
switch to a high resistance state 
and limit the current to a safe level. 

FOR HIGH POWER HEATING 

Type 

NTH22H2RSMA 
NTH18H4R7MA 
NTH18H6R8MA 
NTH18H100MA 
NTH18H150MA 
NTH13H4R7MB 
NTH13H6R8MB 
NTH13H100MB 
NTH13H1S0MB 
NTH13H220MB 
NTH13H330MB 
NTH11 H4R7MB 
NTH11H1S0MB 
NTH11 H220MB 
NTH9H100MB 

Part Number 

NTH300XHS02001 
NTH300XK103001 
NTH300XQ103001 
NTH300XW203001 
NTH300WAS03001 
NTH300WC104001 
NTH300WE204001 

Posistors for heating are self-tem
perature regulating with fast ther
mal response and power ratings to 
170 watts. 

Resistance Max. Steady Dimensions: (mm) 
(25°C) State Current 

+/-20% (Arms) 0 T F d 
(Ohm) (2S0C) max. max. 

2.5 9.5 23 6 7.5 1.0 
4.7 6.5 18.8 6 7.5 1.0 
6.8 5.8 18.8 6 7.5 1.0 
10 4.5 18.8 6 7.5 1.0 
15 4.1 18.8 6 7.5 1.0 

4.7 5.5 15.5 5.5 7.5 0.8 
6.8 5.0 15.5 5.5 7.5 0.8 

10 3.9 15.5 5.5 7.5 0.8 
15 3.5 15.5 5.5 7.5 0.8 
22 2.9 15.5 5.5 7.5 0.8 
33 2.2 15.5 5.5 7.5 0.8 

4.7 5.2 13.5 5.5 7.5 0.8 
15 3.1 13.5 5.5 7.5 0.8 
22 2.4 13.5 5.5 7.5 0.8 
10 3.3 11 5.5 7.5 0.8 

Resistance Thermal Thermal Operetlng 

(25°C) B-Constant2 Dissipation Time Temperature 
Constant Constant Range 

5K!) 3350K±3% 
10K!) 3400K+3% 
10K!! 3650K~3% 2.0mWrC 20 Seconds -4(}--+300"C 
20K!! 3950K+3% (Typical) (Typical) 

50K!! 4000K±3% 
lOOK!! 4100K±3% 
200Kfl 4200K±3% 

1: Letter denotmg the resistance tolerance IS entered Into the box. (K::t10%, J:±5%, 
E:±3%). 

2: Denotes the value obtained from the resistance at 25 and 50°C. 

p!!!iD ERiE r 
2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 

MURATA ERIE NORTH AMERICA 
Telex: 54-2329 TWX: 810-766-1531 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1977 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AID analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm~ communications 
CPS characters per second 
CPU central processing unit 

D 
D/ A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HFhigh frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
m insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MaS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LlF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MA TV master antenna television 
~F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTe positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
Re resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFi radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 30Hz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt -ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron gamet 

Z 
ZIF zero insertion force 



INDUSTRY'S FINEST 
RESISTORS 
MIL-R-39007 
ESTABLISHED RELIABILITY 
FAILURE RATES M, P, AND R 
.01%/1000 HRS. 
RESISTANCE TOLERANCE±l% 
TEMPERATURE COEFFICIENT 

±2o PPM/oC MAX. 1 Do 
AND HIGHER 
±5o PPM/oC MAX. 10 TO lOn 
±9o PPM/oC MAX •. 10 TO 10 

SAGE SILICONE COATED fixed wire-wound 
units are not ordinary power resistors_ They 
provide remarkable miniaturization vs. re
quired wattage performance. Sage has pio
neered the area of power handling capacity 
combined with precision and stability features 
ordinarily associated with Mil-R-93 resistors. 

TYPE S: CONSTRUCTION 
Showing ceramic core, spaced single layer 
winding, welded to stainless steel cap, and multiple 
layer coating. 
Copperweld leads 60/40 Hot Solder Dip. Lead 
Length 2" ± '1'6* is supplied on all sizes unless 
otherwise specified on purchase order. 

* Except 250S and 500S Styles, which are 1'12" 
minimum. 

TYPE SB & NSB: HIGH WATTAGE 
COMMERCIAL BERYLLIA CORE 
RESISTORS 

Standard Approx_ 
Solderable Rated Watts Grams 

Leads G V Weight 
2505B 1 1.5 .18 
5005B 1.5 2 .28 

10005B 2.25 2.75 .32 
12005B 3.5 4.5 1.0 
12405B 4 5 1.1 
12505B 4.5 6 1.2 
13OO5B 6 8 1.8 
15005B 7 9 3.6 
16oo5B 9 12 4.2 
17005B 14 18 7.3 

TYPE S RESISTOR ITEM 
DESCRIPTION 
Sage Part Number identification consists of a 
combination of numerals and letters according 
to the following guide. This is the nomencla
ture ordinarily marked on resistors and it fully 
serves the purpose of purchased item descrip
tion except for limited cases of special test
ing. Note that grouping of characters is not 
constant, but varies to fit descriptive need of 
a given part. 

STYLE DESIGNATION 

1500 S 
NS B 2740 1 I I L±% tolerance 

LNominal Value, Ohms 
(decimal symbol, as 

.if ri~~I~~~'v~~uues~~~n both 
applIcable tolerance) 

L core Material and Process 
Classification: 
Blank entry indicates 
regular steatite core, 
commercial processing 
A = alumina core, 
commercial processing 
B = beryll ia core, 
commercial processing 
P = alumina core, 
High Rei processing 
M = beryllia core, 
High Rei processing 

S = single layer wound 
NS = non-inductively wound 

Body type, size, lead details per catalog chart 

4700 

RESISTORS 

TYPE DESIGNATIONS 
DETAIL MIL WATTS AVAILABLE RESISTANCE 

MIL STYLE SPEC. NO. SAGE STYLE @ 25°C RANGE 
RWR805 /8E 10095M 2 .100 to 2.67K 
RWR80W /8E 1007SM 
RWR81S /9C 259SM 1 .100 to 1.0K 
RWR81W /9C 257SM 
RWR89S /I1C 1249SM 3 .100 to 4.12K 
RWR89W /I1C 1247SM 
RWR71S /50 1259SP 2 .100 to 16.2K 
RWR71W /50 1257SP 
RWR74S /6C 1509SP 5 .100 to 12.1K 
RWR74W /6C 15075P 
RWR785 /7C 1709SP 10 .100 to 39.2K 
RWR78W I7C 1707SP 

EXAMPLE PART DESIGNATION: 
RWR-74 S 49R9 F R 

Body StYle;:;::rminals~ Nominal res., O. Thrke significant 
S - Solderable digits plus fourth indicating 

I T 
Tolerance Ufe failure rate 
±l% 

W - Weldable number of zeroes. Below 1000. 
N - Non-inductive R-decimal and following digits 

are significant. 

MIL-R-26E TYPE DESIGNATIONS 

MIL 
STYLE 
RW55V 
RW56V 
RW67V 
RW68V 
RW69V 

EXAMPLE: 

5AGE 
STYLE 
1900S 
1950S 
1550$ 
1700S 
1200S 

RW69 
----r-

Body Style 

DEFINED OHMIC RANGE 
MIL Single layer wound 

WATTS _00175 min_ wire dia. _001 min. wire dia. 
7 .1-5100 

14 .1-9100 
6.5 .1-3600 .1-8200 

11 .1-8200 .1-20K 
3 .1-910 .1-2K 

V 471 
T I 

Characteristic, Nominal resistance, O. Two significant digits plus 
Vonly third indicating number of zeros. Below 100R 

(3500 C max.) decimal and last digit is signifcant. 
TOLERANCE: ±5% for values 10 and up; ±10% below 10. 
TC: ±260 ppm/DC 200 and up; 400 ppm/DC below 200. 

MIL 
STYLE 
RW70U 
RW74U 
RW78U 
RW79U 
RW80U 
RW81U 

EXAMPLE: 

SAGE MIL 
STYLE WATTS 
1000S 1 
1500S 5 
1700S 10 
1240S 3 
1000SB 2 

250SB 1 

RW70 ----r
Body 
Style 

U 
T 

Characteristic, 
U only 

(275°C max.) 

DEFINED OHMIC RANGE 

VOLTAGE Max. for .001" 
Max. Min. wire (Navy) 

- .1 1210 
300 .1 12100 
720 .1 40200 
135 .1 3570 

- .1 1240 
25 .1 649 

49R9 

Nominal resistan'ce, n. Three sig
nificant digits plus four indicating 
number of zeros. Below 1000R deci
mal and following digits are sig-
nificant. 

Max. for .0008" 
wire (all other) 

3160 
38300 
90900 
10500 
3160 
-
F 

T 
Tolerance ±% 

F = 1.0% 
B = .1% 
D= .5% 

TC: ±30 ppm/DC 100 and above/±50 ppm/DC 10 to lO'O/±90 ppm/DC below 10. 

WATTAGE DATA 
(25°C AMBIENT) BODY 

SAGE PHYSICAL DATA DIELEC- STD. RESISTANCE RANGE 
SAGE CAPABILITY LEAD TRIC NON-BODY CHAR_ CHAR. WIRE BODY BODY STRENGTH REGULAR 

STYLE IND. G OR U V AWG LENGTH DIAMETER VOLT WINDING INDUCTIVE 

NO. STD. 275°C 350·C NO. INCHES INCHES rms MIN. MAX. MIN. MAX_ 

100S 1 1.2 1.7 24·.020 .400 Nom.* .094±.031 500 0.1 8400 10 3000 
200S 2 2.1 3 24-.020 .400 Nom." .125±.031 500 0.1 11,000 10 3900 
250S .25 .6 1 24-.020 .250±.031 .078±.016 500 0.1 3800 10 1350 
300S 3 3 3.6 24·.020 .400 Nom." .187±.031 500 0.1 15,000 10 5300 
500S .5 .9 1.2 24·.020 .312+.031 .078+.016 500 0.1 5000 10 1750 

10005 1 1.2 1.7 ~4-.020 .406±.031 .094±.031 750 0.1 8400 10 3000 
1100S 2 2.3 3.4 20-.032 .500±.062 .125±.031 1000 0.1 15,000 10 5500 
1200S 2,3 3 4 20-.032 .500±.062 .187±.031 1000 0.1 20,000 10 7000 
12408 3 3.2 4.2 20-.032 .562±.062 .187±.031 1000 0.1 24,000 10 8400 
12505 2,3 3.5 5 20-.032 .812±.062 .187±.031 1000 0.1 40,000 10 14,000 

1300S 3 4.2 5.5 18-.040 .625±.062 .250±.031 1000 0.1 30,000 10 10,500 
1400S 3,4 4.3 5.6 18-.040 .750±.062 .250±.031 1000 0.1 42,000 10 15,000 
1500S 5 5.0$ 7.5 18-.040 .875±.062 .312±.031 1000 0.1 71,000 10 25,000 
1550S 5 6 8 18-.040 1.000±.062 .312±.031 1000 0.1 88,000 10 31,000 
1600S 7 7 9 18-.040 1.219±.062 .312±.031 1000 0.1 114,000 10 40,000 

17005 10 10 12 18-.040 1.781±.062 .375±.031 1000 0.1 230,000 10 80,000 
1900S 7 10 12 18-.040 l.375±.062 .431±.031 1000 0.1 210,000 10 73,ODD 
1950S 10 11 15 18-.040 1.437±.062 .431±.031 1000 0.1 314,000 10 110,000 

• Clean lead to clean lead - .450 Max_ 

EEM 1988 For manufacturers' sales offices, see yellow pages A·1979 
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40 Series* 10/0 - 50/0 Tolerance 
Ohmicone® Silicone-Ceramic Conformal Axial Lead Wirewound Resistors 
10/0 And 50/0 Tolerances Stock Part Numbers' For Standard Reslstanca Values 
Features {Non Standard Values Available By Special Order. Contact Nearest Ohmite Sales Office.) 

• Economical. 
• Applications include commercial, industrial and 

communications equipment. 
• Stability under high temperature conditions. 
• All-welded construction. 

Ohmite's 40 Series resistors are the most economical 
conformal silicone-ceramic coated resistors offered. These 
all-welded units are characterized by their low temperature 
coefficients and resistance to thermal shock, making them 
ideal for a wide range of electrical and electronic applica
tions. 

Units with 1 % and 5% tolerances are identical in con
struction and electrical specifications. Durable but eco
nomical 40 Series resistors exceed industry requirement!' 
for quality. 

Specifications 
• Material Coating: Conformal silicone-ceramic. 

Core: Ceramic. 
Terminals: Solder coated axial lead. 

• Electrical Tolerance: ±1% and ±5%. 
Power Rating: Based on 25°C air rating. 

Derati ng: 100 

~ 
"-

.......... 

" +275 

~ 

"ll 
.3 75 

" ~ 50 
c 
<'l 
" 25 
~ 

o 
+25 +50 +100 +150 +200 +250 +300 +350 

Ambient Temperature in Degrees Centigrade 

Overload: 
Under 5 watts: 5 times rated wattage for 5 seconds. 
5 Watts and over: 10 times rated wattage for 5 seconds. 

Temperature Coefficient: Under 1 Ohm ±90 ppm/oC. 
1 to 9.99 Ohms ±50 ppm/oC. 
10 Ohms and Over ±20 ppm/oC. 

Dielectric Withstanding Voltage: 1000 VAC for 3,5, and 
10 watt rating. 500 VAC for 1 watt rating. 

• Dimensions B-, I ___ A~_l.5"-----i 
, I (38.1 mm) I 

I I 

1 Popular items appear in BOLD print and are usually in stock 
at authorized Ohmite stocking distributors. Items appearing in 
LIGHT FACE print are available from stocking distributors but 
are not normally stocked in depth. PARENTHESES (items) indi
cate non-stock standard items subject to a minimum handling 
charge per item. 

·40 Series 1 % formerly Series 44 1 % (Non-Mil Specification) 
40 Series 5% formerly Series 44 5% (Mil Specification) 

Ohmite Mfg. Co. 
3601 Howard St., Skokie, IL 60076 
(312) 675-2600 • TWX 910-223-0805 
TELEX 72-4433 • FAX 312·675-1505 

A·1980 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

Ohmite Surface Mount Power Resistors 

Pedeslal mounl 
design is ideal lor 
wave soldering. 

Recessed 1001, 
mounl design is 
ideal for reflow 
soldering. 

Performance specifications 

Series F1S5/F1R5 

Power at 25°C Ambient 1.5 WATTS 

Max Voltage 500V 

Features 
• Replaces an entire series of 

lower wattage chip resistors, 
saving real estate. 

• Available in 1.5- or 2.5-watt power 
ratings in wirewound or film 
construction. (Other ratings 
under development.) 

• Increased reliability. Ratings are 
determined by temperatures on 
the circuit board at the solder 
junction, not the hot spot. 

• Patent-pending, flexible J-bend 
terminations to reduce the 
chance of solder joint breakage 
due to thermal expansion. 

• Rectangular shape lends itself to 
applications with pick-and-place 
equipment. 

W1S5/W1R5 

1.5 WATTS 

200V 

4700 

OHNlITE® 
With Ohmite Surface Mount 
Resistors, not only do you save 
room in circuit board real estate, 
but you save money in simplified 
design and easy manufacturing. 
Select film resistors for general 
purpose applications. Specify 
wirewound models for applications 
requiring lower resistance values, 
tighter tolerances, or lower 
temperature coefficients. 

F2R5 W2R5 

2.5 WATTS 2.5 WATTS 

750V 350V 

Resistance Range 10 OHMS to 1 MEGOHM 0.1 OHM to 2000 OHMS 10 OHMS to 1 MEGOHM 0.1 OHM to 5000 OHMS 

Resistance Tolerance ±5% STD ±5% STD ±5% STD ±5% STD 

Temperature Coefficient o ±90 ppm/oC o ±90 ppm/oC 
0.1 to 1 OHM 

1 to 10 OHMS o ±350 ppm/oC o ±50 ppm/oC o ±350 ppm/oC o ±50 ppm/oC 

10 OHMS and Over o ±250 ppm;oC o ±20 ppm/oC o ±250 ppm/oC o ±20 ppm/oC 

Dielectric Withstanding 1000 VAC 1000 VAC 1000 VAC 1000 VAC 
.. . . NOTE: Molding male rial rated al 180·C conllnuous. Ohmlte reserves Ihe rig hi to make changes," product speclflcallons and availability Without notice or liability . 

Environmental tests 

Mounting Board 
Material: Epoxy/Glass 

Test (Maximum 6. R) 

Temperature Cycle 3.0% 
- 55°C to 125°C 
100 Cycles 
No mechancial 
damage 

Load Life 3.0% Wire 1000 hours @ max. 
load @ 25°C 5.0% Film 

Momenlary Overload 2.0% 
6.25 x Rated wattage, 
5 sec. 
Solder Immersion 0.5% 
260°C Immersion, 
10 sec. 

High Temperature 3.0% 
Exposure 
10 days @ 125°C 

Leaching 
260°C solder 

No visual leaching 

Immersion, 60 sec, 

Thermal Shock 
Units @ -55°C then 
rated power applied 

No mechanical damage 

Flammability Rating UL Material rating, UL94VO 

Solderability 950/0 Coverage within Xi' 
of contact point 

IMPORTANT: This information is based on 
data obtained by our own research and is 
considered accurate. However, no warranty 
is expressed or implied regarding the 
accuracy of those data, the results to be 
obtained from the use thereof, or that any 
such use will infringe on any patent. 

Dimensions 

Standard pedestal mount design 
(F1S5/W1S5). 

-,r-§]~, :c-- -.J 
536 579 IL 

L ~J' : L.006 LJ L 1'52 

.424 
10.77 

~ ~ FLAT LEAD 
579 152 THICKNESS 

'62 1:575 

Recessed foot mount design 
(F1 R5/W1 R5). 

,r-§]--:!, 
5.3'8 5:79 

L" I 
~n:-l-.l 

.062 
1.5'/5 

Recessed foot mount design 
(F2R5/W2R5). 

rm~51~""i L_W~T~U"J! 
L= I L,,, 

6_9B ---j 1:52 

", 
299-.-t-+--=~_ 

Ohmite Manufacturing Company - \3601 Howard Street • Skokie, Illinois 60076 
Tel. 312/675-2600 • TWX 910/223-0805 - TELEX: 72-4433 • FAX 312-675·1505 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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4700 RESISTORS 4700 

89 Type Metal-MiteL-A/uminum-housed, wirewound resistors OHNlITE® 

Features 

89 Type Metal-Mite 
resistors meet or exceed 

MIL-R-18546 specifications. 

High stability - ±0.5% ~R 
High power-to-size ratio 
Molded construction 
Aluminum housing - for secure 
chassis mounting and heat-sinking 
capabilities 
Meet (or exceed) MIL-R-18546 
specifications 
Available in higher power ratings 
than standard axial-lead resistors 

Higher stability -
High power-to-size ratios 

The 89 Type Metal-Mite resistors 
are high-performance, axial-lead 
type resistors. Aluminum-housed, 
they maintain high stability during 
operation and securely mount to 
chassis surfaces. In addition, their 
metal housing provides heat-sinking 
capabilities, for power ratings 
exceeding MIL specifications. 

Dimensions 

Available in power ratings which are 
higher than standard axial lead 
resistors, the 89 Metal-Mite 
resistors are better suited to 
withstand vibration, shock and 
harsh environments. 

Material specifications 
Housing: 

Metal, anodized aluminum 

Internal coating: 
Silicone Ceramic 

Core: 
Ceramic 

Electrical specifications 
Tolerance: 

±1 % other tolerances available) 

Overload: 
5 times rated wattage for 
5 seconds 

Temperature Coefficient: 
Under 1 Ohm: ±90 ppm/DC 
1 to 9.99 Ohms: ±90 ppm/DC 
10 Ohms and over: ±90 ppm/DC 

Proper Heat Sink: 
5 and 10 watt units: 
4" x 6" X 2" X .040" 
(Aluminum chassis) 

25 watt units: 5" x 7" x 2" x .040" 
(Aluminum chassis) 

50 watt units: 12" x 12" x .059" 
(Aluminum panel) 

Derating: 

"0 .. 
° ...J 

100· ... ;r--,----,---.---,,--,....-, 

"0 751-+--"IoL 

" «i 
~ 501-+--1--~ 
C 
" u 25 r' +-_~_~_~~ 1--~~ Q; 
0.. 

o 
+25~!+77.50~;~+~1~00~~~~~~~~~ 
Ambient Temperature in Degrees Centigrade 

Maximuml Dielectric Voltage I 

2.6 gms 5.2 gms 12.0 gms 

Dimensions (Millimeters) 

Part numbers! for standard resistance values (Non-standard values available by special order) 

825F50R 
825F75R 
825Fl00 

810F1RO 825F1RO 810F150 825F150 810F5KO 825F5KO 850F5KO 
810F1R5 (810F200) 825F200 (810F6KO) 
810F2RO 825F2RO 810F250 825F250 (810Fl0K) 825Fl0K 850Fl0K 
810F3RO 825F3RO (810F300) 810F15K (825FI5K) 

810F4RO (810F400) (810F20K) 
810F5RO 825F5RO (810F500) 825F500 (810F25K) (825F25K) 
810Fl0R 825Fl0R (810F750) 825F750 (810F50K) 
810F15R 825F15R 810Fl KO 825F1KO (825F75K) 

810F20R (810Fl K5) (825Fl K5) 
810F25R 625F25R 810F2KO (625F2KO) 

(810F30R) 810F2K5 

1 Popular items appear in BOLD print and are usually in stock at authorized Ohmite stocking distributors. Items appearing in LIGHT FACE print are available 
from stocking dislributors but are not normally stocked in depth. PARENTHESES (items) indicate non-stock standard items subject to a minimum 
handling charge per item. 

A·1982 
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80 Series 10/0 Tolerance OHNlITE® 
AcrasW< Silicone-Ceramic Conformal Axial Lead Wire wound Resistors 
MIL-R-26 Specifications 

Features 
• High Stability ±1 % t, R. 
• Designed for precision power applications. 
• Resistors marked with "Mil" designation and Ohmite 

stock part number. 
• In accordance with MI L-R-26 specifications. 
• All-welded construction. 

'Choose Ohmite's highest quality conformal axial lead silicone
ceramic coated resistors for applications requiring high precision 
and stability. 

The wirewound 80 Series 1 % tolerance resistors have a low tem
perature coefficient and maintain a high degree of stability under 
demanding conditions. 

They feature all-welded construction and have the ability to main
tain accurate resistance values due to their being stabilized. High 
quality 80 Series resistors meet or exceed rigid MIL-R-26 specifica
tions. 

Specifications 
• Malerial Coating: Silicone-ceramic. 

Core: Ceramic 
Terminals: Solder coated axial lead. 

• Electrical Tolerance: ±1% (other tolerances available). 
Power Rating: Based on 25°C free air rating. 

Maximum Operating Voltage: 

Derating: 

{~mI,111 
+25 +50 +10,9 +150 +200 +250 +300 +350 

Ambient Temperature In Degrees Centigrade 

Overload: Under 5 watts; 5 times rated wattage for 5 seconds. 
5 watts and over; 10 times rated wattage for 5 seconds. 

Temperature Coefficient: Under 1 Ohm; ±90 ppm/oC. 
1 to 9.99 Ohms; ±50 ppm/oC. 10 Ohms and Over; ±20 ppm/oC. 

Dielectric Withstanding Voltage: 500 VAC for 1 watt rating. 
1000 VAC for 3, 5 and 10 watt rating. 

• Dimensions 
B """"11- A --1- 1.5" -----I 
~ ! (38.1 mm) I 

I I 

1 Popular items appear in BOLD print and are usually in stock at authorized Ohmite stocking distributors. Items appearing in LIGHT FACE print are available 
from stocking distributors but are not normally stocked in depth. PARENTHESES (items) indicate non-stock standard items subject to a minimum handling 
charge per item. 

EEM 1988 

Ohmite Manufacturing Company • 3601 Howard Street • 
Tel. 312/675-2600 • TWX 910/223-0805 • TELEX: 72-4433 

Skokie, Illinois 60076 
• FAX 312-675-1505 

For manufacturers' sales offices, see yellow pages A'1983 
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80 Series 50/0 Tolerance* OHNlITE® 
Acrasi/® Silicone-Ceramic Conformal Axial Lead Wirewound Resistors 
MIL-R-26 Specifications 

Features 
• In accordance with MIL-R-26 specifications. 
• Resistors marked with "Mil" designation and Ohmite 

stock part number. 
• All-welded construction. 
• High stability. 

Select Ohmite's highest quality 5% conformal axial lead silicone
ceramic coated resistors for applications requiring high stability with 
less precision. 

The wirewound 80 Series 5% tolerance resistors feature a low 
temperature coefficient and high stability during demanding usage. 

These top quality resistors have an all-welded construction, are 
stabilized and meet or exceed strict MIL-R-26 specifications. 

Specifications 
• Material 

Coating: Silicone-ceramic. 
Core: Ceramic. 
Terminals: Solder coated axial lead. 

Weight: 

• Electrical 
Tolerance: ±5% (other tolerances available). 
Power Rating: Based on 25°C free air rating. 
Maximum Operating Voltage: 

Derating: 
100 I 

~ 
I ........ 
\ ~ 

l' " ....... 
r--...... 

~ 
;-; 75 

~ 50 

S 
25 

If 
o 

+25\+50 +100 +150 +200 +250 +300 +350 

Ambient Temperature in Degrees Centigrade 

Overload: 
Under 5 watts: 5 times rated wattage for 5 seconds. 
5 watts and over: 10 times rated wattage for 5 seconds. 

Temperature Coefficient: 
Under 1 Ohm: ±9o ppm/ 'C. 
1 to 9.99 Ohms: ±5o ppm/oC. 
10 Ohms and Over: ±20 ppm/oC. 

Dielectric Withstanding Voltage: 1000 VAC. 

• Dimensions 

B~I- A ---->-t·--1.5"---J 
~ 1138., mm) I 

I I 

• 80 Series S% Tolerance formerly Series 44 S% Mil Specification. 

Stock Part Numbers' For Standard Resistance Values 
(Non Standard Values Available By Special Order. 
Contact Nearest Ohmite Sales Office.) 

85J30R 
8SJ33R 

(8SJ39R) 
8SJ47R 
85J51R 

8SJS6R 
85J68R 
8SJ82R 
8SJ100 
8SJ120 

85J150 
85J180 
85J200 
85J240 
85J300 

85J330 
85J390 
8SJ470 
8SJS10 
8SJS60 

8SJ680 
85J820 
8SJ1KO 
8SJ1K2 
8SJ1KS 

8SJ1K8 
8SJ2KO 
8SJ2K4 
8SJ3KO 
85J3K3 

8SJ3K9 
(8SJ4K7) 
8SJSK1 
85JSK6 
8SJ6K8 

85J8K2 

80J30R 
80J33R 

(80J39R) 
80J47R 
80JS1R 

80J56R 
(80J68R) 
(80J82R) 
80Jl00 

(80J120) 

80J150 
80J180 
80J200 
80J240 
80J300 

80J330 
80J390 

(80J470) 
80JS10 
80JS60 

80J1K2 
80J1KS 

(80J1K8) 
80J2KO 
80J2K4 
80J3KO 
(80J3K3) 

80J3K9 
(80J4K7) 
80JSK1 

(BOJSK6) 
(80J6K8) 

(BOJ8K2) 
BOJ10K 
80J12K 
80J1SK 
80J18K 

, Popular items appear in BOLD print and are usually in stock at authorized 
Ohmite stocking distributors. Items appearing in LIGHT FACE print are 
available from stocking distributors but are not normally stocked in depth. 
PARENTHESES items) indicate non-stock standard items subject to a mini
mum handling charge per item . 

Ohmite Manufacturin_9 Company • 3601 Howard Street • 
Tel. 312/675-2600 • TWX 910/223-0805 • TELEX: 72-4433 

Skokie, Illinois 60076 
• FAX 312-675-1505 

A·1984 For manufacturers' sales offices, see yellow pages EEM 1988 
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20 Series* OHNlITE® 
Vitreous Enamel Conformal Axial Lead Wirewound Resistors 5% Tolerance 
Features 
• Rugged vitreous enamel coating withstands high humidity 

and temperature cycling. 
• Durable construction. recommended for industrial applications 

where reliability is paramount. 
• All-welded construction. 
• Flame resistant vitreous enamel coating. 

The 20 Series axial lead resistors are both durable and economical. 
They have all the electrical attributes of the more expensive 90 Series 
resistors. including an all-welded construction. 

They offer the durability of a silicone-free conformal vitreous 
enamel coating and are ideal for computer. communications and 
industrial applications in which cost. quality and reliability are key 
considerations. 

Specifications 
• Malerial Coating: Conformal vitreous enamel. 

Core: Ceramic 
Terminals: Solder coated axial lead. 

Weight: 

• Electrical Tolerance: ±5% (other tolerances available). 
Power Rating: Based on 25°C free air rating. 

Maximum Operating Voltage: 

Derating: 
100 

"0 . 
3 75 
"0 

¥J 
a: 50 
E 
~ 

,~ 
......... 
~ 

"' ~ 25 ..... r--..... 
o 

+25 +50 +100 +150 +200 +250 +:300 +350 

Ambient Temperature in Degrees Centigrade 

Overload: 
Under 5 watts: 5 times rated wattage for 5 seconds. 
5 watts and over: 10 times rated wattage for 5 seconds. 

Temperature Coefficient: 
1 to 9.99 Ohms: ±50 ppm/oC 
10 Ohms and Over: ±30 ppm/DC 

Dielectric Withstanding Voltage: 
1000 VAC: 2. 3. 5. 7 and 10 watt rating. 
500 VAC: 1 watt rating. 

• Dimensions B --, 1_ A.-I_ 1 ... • -----.I 
, I (38.1 mm) I 

I 1 

• 20 Series formerly Series 22 

Stock Part Numbers' For Standard Resistance Values 
(Non Standard I . Order. 
Contact Nearest 

1 Popular items appear in BOLD print and are usually in stock at authorized 
Ohmite stocking distributors. Items appearing in LIGHT FACE print are 
available from stocking distributors but are not normally stocked in depth. 
PARENTHESES (items) indicate non-stock standard items subject to a 
minimum handling charge per item. 

EEM 1988 For manufacturers' sales offices. see yellow pages A·1985 
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90 Series· OHNlITE® 
Vitreous Enamel Molded Axial Lead Wirewound Resistors 5% Tolerance 

Features 
• Molded construction provides consisten! shape and size 

(Permits mounting in clips which extended power rating). 
• Meets Mil-R-26 requirements for insulated resistors. 
• All-welded construction. 
• Flame resistant vitreous enamel coating 

Specifications 
• Material Coating: Molded vitreous enamel. 

Core: Ceramic. 
Terminals: Solder coated axial lead. 

Stock Part Numbers' For Standard Resistance Values 
(Non Standard Values Available By Special Order. 
Contact Nearest 6f,miie Sales Ofiice.) 

Temperature Coefficient: 1 to 9.99 Ohms; :t100 ppm/oC. 
10 Ohms and over; :t30 ppm/oC. 

Dielectric Withstanding Voltage: 1000 VAC for 2, 3, 5, 7 and 10 watt 
rating. 500 VAC for 1 watt rating. 

Derating: 

• Dimensions 

+25 +50 +100 +150 +200 +250 +300 +350 
Ambient Temcerature In Degrees Centigrade 

B ~I __ A ---00t.-- 1.5"--+i 
--.l.- (38.1 mm) I 

: I 

rs. /terns appearing in LIGHT FACE print are available 
non-stock standard items subject to a minimum handling 

Ohmite Manufacturing Company • 3601 Howard Street • 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX: 72-4433 

Skokie, Illinois 60076 
• FAX 312-675-1505 

A·1986 For manufacturers' sales offices, see yellow pages EEM 1988 
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Brown Devif"(Type 200) resistors, are vitreous enameled, wirewound 
units long famous for ruggedness and durability in small power resistors. 
With the emphasis toward miniaturization and the current industry trend 
toward high operating temperatures, Ohrllite has been able to increase 
the ratings on two Brown Devil sizes. The 5 watt size is now rated 8 watts 
and the 10 watt size is now rated 12 watts. The 20 watt unit retains the 
same rating. 

Standard resistance tolerance is ±5% for values 1 ohm or higher; 
±10% for values below 1 ohm. Tinned leads 1 W' long: 3 and 514 watt, 
20 AWG; 8, 12 and 20 watt, 18 AWG. 

Available on special order in 3 watt size and in values other than those 
listed as standard. Also available on special order with radial leads for 
p·e board mounting. 

B8Jl RO 

B8Jl R5 1704 B12J1R5 

B8J2RO 1705 B12J2RO 18028 B20J2RO 

88J3RO 1706 812J3RO 1802C B20J3RO 

88J4RO 1707 B12J4RO 18020 B2OJ4RO 

B12J25R 1805 B20J25R 

812J30R 

812J35R 

B12J40R 

B8J50R 1718 B12J50R 1806 B20J50R 

B8J75R 1719 B12J75R 1807 B20J75R 

B8Jl00 1720 B12J100 1808 B2OJ100 

B8J125 1721 B12J125 B2OJ125 

B8J150 1722 B12Fl50 1809 B2OJl50 

88J20Q 1723 B12J200 

88J225 1724 B12J225 

88J400 1728 812J400 

88J450 1729 812J450 

DIMENSIONS & WEIGHTS 

1536 B8J1K5 

1537 B8J1K75 

1538 B8J2KO 

1539 88J2K25 
B5J2K4 

1540 88J2K5 
B5J2K7 

B5J3KO 1541 B8J3KO 1745 B12J3KO 
B5J3K3 

1542 88J3K5 1746 B12J3K5 
B5J3K6 
B5J3K9 

1543 B8J4KO 1747 812J4KO 
B5J4K3 

1544 B8J4K5 1748 B12J4K5 

88J5KO 1749 B12J5KO 

B8J6KO 1750 B12J6KO 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX: 72-4433 • FAX 312-675-1505 

EEM 1988 For manufacturers' sales offices, see yellow pages 

1834 B2OJ4KO 

1835 B20J4K5 

1836 B2OJ5KO 

1837 B2OJ6KO 

A-1987 
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270 Type Vitreous Enameled Fixed Resistors OHNlITE® 
These lug type resistors are wire·wound on high quality ceramic cores, pro· 
tected and insulated by Ohmite vitreous enamel - the time·proved standard 
covering that is the best conductor of heat for a material which must also be a 
good electrical insulator. 

Resistance tolerance is :!:5% for values 1 ohm or higher; :!:: 10% below 
1 ohm. 

Wattage ratings are for use in free air. When resistors are mounted in 
closed spaces or where the circulation of air is restricted, they should not be 
used at more than one·half rating. Currents and voltages for reduced ratings 
can be obtained by multiplying full rating by the following factors: 75% 

L25Jl0R 040Q8 
L25J15R 
L25J25R 0400C 
L25J50R 0400D 
L25J75R 0400E 

L25Jl00 0400F 

L25J150 0400G 
L25J200 0400H 
L25J250 0401 

L25J500 0402 
L25J750 0403 
L25J800 0404 
L25Jl KO 0405 
L25Jl K5 0406 

L25J2KO 0407 
L25J2K5 0408 
L25J3KO 0409 
l25J3K5 
L25J4KO 0410 

L25J5KO 0411 
L25J6KO 
L25J7K5 0412 

0413 
L25Jl0K 0414 

L25J12K 0415 
L25J15K 0416 
L25J20K 0417 
L25J25K 0418 
L25J30K 

L25J35K 0419 
l25J40K 
L25J50K 0420 
L25J60K 
L25J70K 

0421 
L25J80K 
L25Jl00K 0422 

0423 
0424 

0425 
0426 
0428 

load = .86, 66% = .81, 50% = .71,33% = .57, 25% = .50. 
Higher wattage resistors are available on a custom manufactured basis. 

Call for information. 
These items are also available on special order, with non·inductive wind· 

ings, (Aryton Perry). 
The resistors listed below are standard stock items only. The 270 resistors 

are also available, on special order, in wattages from 3 through 1,000 with 
many intermediate values. Resistance values can also be supplied to meet 
your specific requirements. Contact our field representatives or our applica· 
tion engineers for assistance. 

L50Jl0R L 100Jl0R 07008 L175Jl0R 09008 t225Jl0R 

L50J25R 0601 L 100J25R 0701 L 175J25R 0901 L225J25R 
L50J50R 0602 L 100J50R 0702 L175J50R 0902 L225J50R 
L50J75R 0603 Ll00J75R 0703 L175J75R 0903 L225J75R 

L50Jl00 0604 Ll00Jl00 0704 l175Jl00 0904 l225Jl00 
06048 Ll00J125 07048 L 175J125 

L50J150 0605 L100J150 0705 L175J150 0905 L225J150 
L50J200 
L50J250 0606 Ll00J250 0706 L175J250 0906 L225J250 

L50J500 0607 Ll00J500 0707 L175J500 0907 L225J500 
L50J750 0608 Ll00J750 
L50J800 

(0708) L175J750 0908 L225J750 

L50J1KO 0609 L 100Jl KO 0709 L175J1KO 0909 L225J1KO 
L50J1K5 0610 Ll00J1K5 0710 L175J1K5 0910 L225Jl K5 

L50J2KO 0611 L 100J2KO 0711 L175J2KO 0911 L225J2KO 
L50J2K5 0612 L 100J2K5 0712 L175J2K5 0912 L225J2K5 
L50J3KO 0613 L100J3KO 0713 L175J3KO 0913 L225J3KO 

L50J4KO 

L50J5KO 0614 L100J5KO 0714 L175J5KO 0914 L225J5KO 

L50J7K5 0615 L100J7K5 0715 L175J7K5 0915 L225J7K5 
L5OJ8KO 
L50Jl0K 0616 L100Jl0K 0716 L175Jl0K 0916 L225Jl0K 

L50J12K 
L50J15K 0617 L100J15K 0717 L175J15K 0917 L225J15K 
L50J20K 0618 Ll00J20K 0718 L175J20K 0918 L225J20K 
L50J25K 0619 Ll00J25K 0719 L175J25K 0919 L225J25K 

0620 Ll00J30K 0720 L175J30K 0920 L225J30K 

L50J35K 
(0621) L10OJ40K 0721 L175J40K 0921 L225J40K 

L50J50K 0622 L 100J50K 0722 L175J50K 0922 L225J50K 
0623 Ll00J60K 0723 L175J60K 0923 L225J60K 

L50J75K 0624 L100J75K 0724 L175J75K 0924 L225J75K 

L50Jl00K 0625 L100Jl 0725 L 175Jl00K 0925 L225J1 
L50J125K 
L50J150K 

L50J175K 
L50J200K 
L50J250K 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TVVX 910/223-0805 • TELEX: 72-4433 • FAX 312-675-1505 

A·1988 For manufacturers' sales offices, see yellow pages EEM 1988 
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210 Type Dividohm® Adjustable Vitreous Enameled Resistors OHNIITECR) 
Dividohm' resistors make ideal voltage dividers for original equipment and 
replacement in transmitters, rectifiers and other apparatus. Such tapped 
"bleeders" are made by using one or more adjustable lugs, as required. 
Dividohm' are also handy for obtaining odd resistance values, for adjusting 
circuits, and for use on eqUipment which must be set to meet various line 
volta(les. 

Dlvidohm' resistors are vitreous enameled resistors on which a narrow 
strip has been left uncovered to expose a portion of each turn. Contact to 
any wire in this strip is made by an embossed contact on the adjustable lug 
(supplied). 

WATT RATING: The stated wattage rating applies only when the entire 
resistance is in the circuit. When the adjustable lug is set at an intermediate 
point, the wattage rating is reduced in approximately the same proportion, 

i.e., if the lug is set at half the resistance, the wattage is reduced by one
half. A safe rule to follow is to make sure that the maximum rated current 
is not exceeded. This should be carefully checked particularly if the resistor 
will be used as a voltage divider with several adjustable lugs. Resistance 
tolerance is ±10% for the total resistance value. 

The items listed in the chart below, are those items that have proven to 
be the most popular based on usage. "Dividohm" style resistors are available 
on special order in resistance values other than those shown and in a 
wattage range of 12 Watts through 1000 Watts. In addition to the vitreous 
enamel standard coating, these items are also available with an Ohmicone 
silicone ceramic coating. 

For any variable or adjustable resistor requirement, contact your Ohmite 
field representative or our application engineers. 

0962 D100K1 KO 1162 D175K1KO 1362 

09628 D100K1K5 11628 D175K1K5 

0963 D100K2K5 1163 D175K2K5 1363 D225K2K5 

0964 D100K5KO 1164 D175K5KO 1364 D225K5KO 

1365 D225K10K 

1366 D225K15K 
1367 D225K20K 
1368 D225K25K 

(1369) D225K30K 

Ad1"ustable Lugs One "Screw Driver Type Adjustable Lug" is supplied with each unit. Lugs with a silver contact button can be ordered from the table below. 
MOVING THE lUGS: lugs always should be loosened completely before moving 'and not moved except while the current is off, in order to 
protect the exposed wire from mechanical or electrical injury and to protect thE= operator from dangerous voltages. 

I"I--,.as-.. -.-.,--&d-' - .. --... -..... -... =·~ .. ~-.... --'I [~~i~~;~~~ STANDARD WUYER CONTACTBunoNS 

_ ~ _ Catalog No. 2160 

EEM 1988 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TWX 9101223-0805 • TELEX: 72-4433 • FAX 312-675-1505 

For manufacturers' sales offices, see yellow pages A·1989 
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Powr-Rib® Edgewoundl Round Wire Power Resistors OHNlITE@ 

Features 
• Rugged construction withstands shock and vibration. 

• Thick metal and porcelain construction. 

• Extremely high power capacity, from 700 to 1000 watts as 
stock models. 

• Edgewound designed for very low resistance and high 
power capacity. 

• Round wire designed for higher resistance with lower 
power capacity requirements. 

Edgewound Round Wire 

Ohmite's largest and most rugged stock resistors, 
Powr-Ribs, are designed to handle 700 to 1000 watts of 
power (up to 1600 watts on special order). Their construction 
consists of heavy resistance alloy wound around ceramic 
insulators supported by a metal mounting bar. The bar is 
slotted on each end to facilitate installation 

Clamp-type terminals on the Edgewound units permit a 
reliable connection which can be moved along the resistive 
element to obtain intermediate values. 

Edgewound Powr-Ribs provide low resistance at high 
current ratings, while Round Wire Powr-Ribs produce higher 
resistance at lower current ratings. 

Specifications 

• Material 

Heavy resistance alloy mounted on ceramic insulators 
supported by a metal bar mounting bracket, which is 
slotted for rapid installation. 

Core: Ceramic with metal support. 

Terminals: 

Clamps, movable along resistor wire for setting 
intermediate resistance values on Edgewound units. 

Weight: 

• Electrical 

Tolerance: ± 10% 

Overload: 10 times rated watts for 5 seconds. 

Temperature Coefficient: 
Under 47 Amps: 300 ppm;oC. 
Over 50 Amps: 500 ppm;oC. 

• Dimensions (NOTE: in (mm)) 

Edgewound .. -S-.C C;A.;7 NO ~72G' 

.10-.22 3.313 84.150 

.25-1.00 3.125 79.375 
1.30-1.60 2.563 65.100 
2.20, 2.80, 4.50, 5.40 2.500 63.500 
3.50, 6.80, 8.50 2.438 61.925 

1. Terminal 2172B standard on models with .10 to 1.00 ohms. 
2. Terminal 2172G standard on models with 1.30 to 8.50 ohms. 

Round Wire 

______ 17875 . 
1454021 

&1 
1 688 

(~'(42875) 

-".IJlLt , 
__ 231.3_ 

~
"875"'--'.1 

Ie. 
o 0 i 

I _J: 
~o-l 

2.125 
1,875 
1.875 

53.975 
47.625 
47.625 

1.750 44.450 
1.625 41.275 

1. Terminal 2175 standard on models with 8.30 amperes rating or less. 
2. Terminal 2176 optional for 90' terminal mounting. 

Powr-Rib Stock Part Numbers1 For Standard Resistance Values 
(Non Standard Values Available By Special Order. Contact Nearest Ohmite Sales Office.) 

Edgewound 

Round Wire 

11 
13 
17 
20 
25 

Extra Terminals 

PFRSK11RO 
PFRSK13RO 
PFR5K17RO 
PFR5K20RO 
PFR5K25RO 

8.3 
7.6 
6.6 
5.9 
S.1 

Available for Edgewound and Round Wire models. 
Extra terminals m be used as 

'Popular ilems appear in BOLD print and are usually In stock at authorized Ohmlte stocking distributors. Items appearing in LIGHT FACE print are available from stocking 
distributors but are not normally stocked In depth. PARENTHESES (Items) indlcata non-stock standard items subject to a minimum handling charge per Item. 

A·1990 
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Corrib® Fixed Adjustable Vitreous Enamel Power Resistors. OHNlITE~; 

Features 
• Ribbed construction aids in rapid cooling. 

• Designed for equipment requiring low resistance loads at 
low ohmic values and high current capacity. 

• Especially constructed for motor starting, dynamic 
braking, etc. 

Fixed Adjustable 

Corrib resistors are ideal for applications involving high 
currents at very low resistance values-as low as 0.1 ohm 
for the 300 Watt units. These large, heavy-duty resistors 
are designed to withstand frequent start-stop cycles 
characteristic of motor starting, dynamic braking and other 
similar applications. Special order units are available to 
accommodate up to 1500 watts. 

Corribs are manufactured with corrugated resistive wire. 
To accelerate cooling, the wire is securely fused to the 
ceramic core by a protective vitreous enamel coating to 
improve durability. Corrib resistors are hollow-core units 
which can be securely fastened to chassis surfaces with 
thru bolts and brackets. 

Specifications 
• Material 

Coating: 
Vitreous enamel {except for extreme low resistance 35 
watt models, which are Ohmicone® silicone-ceramic. 

Core: Tubular ceramic. 

Terminals: Heavy lug with hole. 

Adjustable Lug: Supplied with adjustable Dividohm 
300 watt models. Part No. 1974-A or 1974-B. 

Weight: 

• Electrical 
Tolerance: ± 10%. 

Power Rating: Based on 25°C free air rating. 

Derating: 
Derate linearly from 100% @ + 25°C to 0% @ + 400°C. 

Overload: 10 times rated wattage for 5 seconds. 

Temperature Coefficient: 400ppm/oC. 

Dielectric Withstanding Voltage: 1000 VAC, measured 
from terminal to mounting bracket. 

• Dimensions (NOTE: in (mm)) 

Fixed 35 Watt 

5OO(12.7)lr 196(4.9791 
==-.030 (.79\ ± o,~ (,381l 

FixedAdiustable25i63."W'I. . -00","" 03~,~"" 
300 Watt- ,;m, ~ IT f 
"For resistance values over - - n ... 
.16 ohms, terminal dimensions Ec=' . ~ " 
same as 35 Watt Corrib B 5 (1905) 75 

shown above. (21590) (1905) 

Co"ib Stock Part Numbersl For Standard Resistance Values 
(Non Standard Values Available By Special Order. Contact Nearest Ohmite Sales Office.) 

35 Watt 

.2 

.25 

.3 

.4 

.5 

.6 

.S 
1 
1.25 

"Silicone-Ceramic Coated 

300 Watt 

Resistor Hardware 
Thru Bolts Mounting Brackets for 300 Watt Corrib includes 2 
each bracket, bolt, washers (centering, mica, lock) and nut 
Note: Single unit mounting contains 1 each bolt and nut, 2 each a/l Washers 

Exira Adjustable Lugs for 300 Watt Adjustable Corrlb 

\.Q\lI'Ml.l~:~~1lI;r;I;Wil:i!)7:i::i~:lilli(i: 

1974·A 

1974·8 

E300KR40-E300KR63 
E300K1RO-E300K5RO 
E300KSRO-E300K20R 
E300KR10-E300KR31 
E300KR80 & E300K6R3 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX: 72·4433 • FAX 312-675-1505 
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PowrFilm® 
Metal Alloy Film Resistors 5% Tolerance 

Features 
o High power to size ratio. 

o Economical. 

o Endures continuous full loading with very little change in value 
over time. 

o Excellent applications where compact, space saving resistors 
are required. 

PowrFilm resistors offer a major advantage over comparable metal 
film, carbon composition and fiberglass core wire types; a high power 
to size ratio. These resistors can dissipate 1.6 watts in a size smaller 
than a comparable V2 watt resistor and 2.5 watts in a package smaller 
than a comparable 1 watt unit. 

PowrFilm is a high quality resistor constructed with a metal film 
alloy deposited on a high grade ceramic body. A non-flammable coat
ing provides for environmental and electrical protection. 

PowrFilm resistors are an excellent choice for large volume, cost 
sensitive applications requiring a high quality resistor that approaches 
the initial accuracy and long term stability of wirewound resistors. 

Specifications 
o Material Coating: Non-flammable silicone. 

Core: High grade ceramic. 
Terminals: Solder coated axial lead. 

Weight: PFI .40 grms; PF2 .91 gms. 

o Electrical Tolerance: ±5%. 
Power Rating: 

Maximum Operating Voltage: PF1: 500V. PF2: 750\1. 

Derating: 

100% 
~ 

" I ~o .. ' w,n." ,,';'" m~l ! be increased by reducing 

I l" ~~he ambient operating 

i 
,~m~erature 

I I ~ 
! I 

~ ! ! 

I I 

"" I 

75% 

50% 

25% 

00 250 700 1000 2000 3000 

Overload: 6.25 times rated wattage for 5 seconds. 

Temperature Coefficient: 

Under 10 Ohms: ±350 ppm/oe. 

Over 10 Ohms: ±250 ppm/oC. 

Dielectric Withstanding Voltage: 500 VAC. 

o 
~ 
t 

OHNlITE® 

, Popular items appear in BOLD print and are usually in stock at authorized 
Ohmite stockdistributors. Items appearing in LIGHT FACE print are 
available from stocking distributors but are not normally stocked in depth. 
PARENTHESES (items) indicate non-stock standard items subject to a 
minimum handling charge per item. 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675·2600 • TWX 910/223·0805 • TELEX: 72·4433 • FAX 31~·675·1505 
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Utf/e Devil® Molded Composition Resistors 50/0 Tolerance 
~ OHNlITE® 

~-~ ~ "'~~"c_ 
:::.v 0Ms":':'::~8~ ~~-=: ~broad ~ =:-= ~'''.~ .. ~ 
SIyIes.1IQI5, RC07. RC2O. IIC32 ... ROO of MIL.JI.l1. meet althe SIIiJgent r&qIiremenIs 
of 1Iis mibry specification AI sims avaiIaIJIe satisfy a wide range of dasign ... 
saMce needs. 

lillie OMs have moIdad insUaIion for fI91lie1ecbic slranglh. Noted advan1ages of these 
IIits are great stabity, IGw noise IMI, IGw voltage coefIicient. fI91 insdation lnakdown 
voltage ... rapid heat dissipation. They may be usad at fit ratBd watIage at 7O'C (1!i8'F1 
IInIiant tamparebre. 

lillie OMs are avaiIaIJIe from SIIIck in standard EIA rasisIanca values in the toIarencas ... 
rasisIance ranges shown in the price 1abIe. RaIings for muimum continuous IIMS voltage 
tnp are fI91: 1511 volts for ~ watt 1Iits, 2511 volts for % watt. 3511 volts for % watt. 5IIJ volts 
for 1 watt. ... 5IIJ volts for 2 wattlllils. 

SPECIFICATIONS 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX: 72-4433 • FAX 312-675-1505 
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Cabinet Resistor Assortments OHNlITE® 

WIREWOUND 
Conformal Vitreous Enamel 1 CAB·221 5% 
Conformal Vitreous Enamel 3 CAB·223 5% 
Conformal Vitreous Enamel 5 CAB·225 5% 
Conformal Vitreous Enamel 10 CAB·220 5% 
Conformal Ohmicone® 1 CAB·441 5% 
Conformal Ohmicone® 3 CAB·443 5% 
ConformalOhmicone® 5 CAB·445 5% 
Conformal Ohmicone® 10 CAB-440 5% 

LITTLE DEVIL® 
Carbon Composition 1fs CAB·21 5% 
Carbon Composition liB CAB·45 5% 
Carbon Composition 1/. CAB·54 5% 
Carbon Composition lI. CAB·525 5% 
Carbon Composition 1/. CAB·46 5% 
Carbon Composition 1/2 CAB·510 5% 
Carbon Composition lI2 CAB·526 5% 
Carbon Composition lI2 CAB-47 5% 
Carbon Composition 1 CAB·52 5% 
Carbon Composition 1 CAB·527 5% 
Carbon Composition 1 CAB·48 5% 
Carbon Composition 2 CAB·53 5% 

LITTLE REBEL® 
Carbon Film liB CAB·5F 5% 
Carbon Film lis CAB·22F 5% 
Carbon Film liB CAB·34F 5% 
Carbon Film lI. CAB·6F 5% 
Carbon Film lI. CAB·23F 5% 
Carbon Film 1/. CAB·43F 5% 
Carbon Film If2 CAB·7F 5% 
Carbon Film 1/2 CAB·24F 5% 
Carbon Film lI2 CAB·44F 5% 

METAL DEVIL® 
Metal Film lI. CAB·8M 1% 
Metal Film lI. CAB·28M 1% 
Metal Film 1/. CAB·31M 1% 
Metal Film lI2 CAB·9M 1% 
Metal Film If2 CAB·29M 1% 
Metal Film lI2 CAB·32M 1% 

Perfect for R&D and prototype labs. 
All popular values included. 
8 wattage sizes to choose from. 
Contents clearly marked on front of each drawer segment. 

Always have the right style, wattage, and resistance value on hand. 
Thwart Murphey's Law which states; "The resistance value needed will 
not be available." 

Ohmite cabinet assortments come in four different resistor styles and 
8 different wattages. The resistors used to make up these assortments 
are the most popular resistance values as determined by national usage. 

The handy compact plastic cabinets are packed in accordance with the 
tables below, which state the quantities, number of values, and the 
resistance range of each assortment. Each drawer segment is individually 
labeled. Dovetail tops and bottoms of each cabinet facilitate stacking. 
Individual cabinet dimensions are: 9" long by 4%" high by 5'01" deep. 

For specific information regarding any of the cabinet assortments, ask 
your Ohmite Distributor for the latest cabinet brochure. 

167 40 1 HI·3KO 
325 71 2 10· 10KO 
357 77 2 10 ·25KO 
185 40 1 10 . 50KO 
120 40 1 .10· 3KO 
120 40 1 .10 ·5KO 
120 40 1 .10 • 10KO 
120 40 1 .10· 15KO 

500 80 2 2.70 • 22 MEGO 
1000 160 4 2.70 • 22 MEGO 

124 37 1 470· lOMO 
800 80 2 2.70 • 22MO 

1500 160 4 2.70·22MO 
120 40 1 100·10MO 
800 80 2 2.70· 22MO 

1500 160 4 2.70· 22MO 
100 40 1 100·lOMO 
480 80 2 2.70· 22MO 
900 160 4 2.70· 22MO 
100 40 1 100· lOMO 

150 31 1 100 to 22MO 
500 52 2 100 to 22MO 

1000 104 3 100 to 22MO 
150 36 1 10 to 1MO 
500 75 2 10 to 1MO 

1500 137 4 10 to 1MO 
150 36 1 10 to 1MO 
500 75 2 10 to 1MO 

1500 137 4 10 to 1MO 

250 40 1 100 to 301KO 
500 80 2 100 to 301KO 

1000 120 3 100 to 301KO 
250 40 1 100 to 1MO 
500 80 2 100 to 1MO 

1000 .. 120 3 109 to 1MO 

Ohmite Manufacturing Company • 3601 Howard Street • Skokie, Illinois 60076 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX; 72-4433 • FAX 312-675-1505 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET 
............ -----------.-...ORGANIZED! 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM Fi Ie Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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Carbon Film Resistors 

HIGH VOLTAGE RESISTORS TEST DATA 

Volts Watts Dimensions-Inches Ohms Available 
Voltage and Temperature in Fig. 

Type Max. Max. L D ID FD Min. Max. No.'s Characteristics 
CFA 2,SOO .S 3f4 Y4 10K 1G 2 
CFB S,OOO 1 1Y2 Y4 20K 2G 2 Type 

voltage CoeIic:ient Temperature Coefficient 

CFC 3,SOO 1 1 5/16 10K 10G 1,2,4 
Neg. PPMIV Avg. Neg. PPMfOC Avg. 

CFD 10,000 2 13/4 5{16 10K 2SG 1,2,4 CFA 20-S0 1100-4000 

CFE 1S,OOO 3 3 5{16 NA NA 20K 25G 1,2,4 CFB 10-25 1100-4000 

CFF 30,000 S 5Y2 5{16 40K 25G 1,2,4 CFC 15-40 1100-5000 
CFD 7-20 1000-4800 

CFG 15,000 4 2Y2 9/16 20K 25G 1,2 CFE 4-10 950-4400 
CFH 25,000 6 4 9{16 40K 25G 1,2 CFF 2-6 900-4200 
CFJ 40,000 10 6'12 9{16 70K 2SG 1,2 CFG 3-7.S 900-4200 

NFA 2,SOO .5 3f4 Y4 10K 1G 3 CFH 1.54.S 8754100 

NFB 5,000 1 1112 1/4 20K 2G 3 CFJ 1-2.5 8504000 

NFC 3,SOO 1 1 5{16 NA NA 10K 10G 3 
All SF Less than 150/0 of 2000-5000 
Types Value at Max. Voltage 

NFD 10,000 2 13/4 5{16 10K 25G 3 
NFE 1S,OOO 3 3 5/16 20K 2SG 3 CJA 1.25-3.5 850-4900 

CJB .6-1.7 775-4500 
'CJA 2SKV 10 4Y2 3/4 '12 SOK 100G 5 CJC .35-.9 725-4300 
'CJB 3SKV 20 6Y2 1'{8 3f4 13{16 100K 100G 5,6 CJD .2-.5 700-4000 
'CJC 65KV 30 10Y2 1'{8 3f4 13{16 200K 100G S,6 CJE .35-1 730-4200 
'CJD 90KV 60 14Y2 1'12 1'{8 19{64 400K 100G 5,6 CJF .1-.25 675-3800 

'CJE 40KV 35 6'12 2 19{16 19{64 300K 100G 5,6 AIISJ Less than 15% of 2000-5000 

'CJF 125 KV 100 18V2 2 19/16 19/64 700K 100G 5,6 Types Value at Max. Voltage 

• Sleeving available on request. Standard Tolerances are 15%,10% 5% and 3%. NF Types have same characteristics as CF Types. HF 
Types are approximately 30% lower in V.C. and 10% 

PRECISION TOLERANCE RESISTORS 
lower in T.C. as compared to the CF Types. 

Volts Watts 
Type Max. Max. 

Dimensions-Inches Resistance Value (Max.) Ayail~ble 
In Fig. PD' 

L D ± 2% + 1 % No.'s ower eratrng 
MP-1 5KV 1 1'12 1/4 2G 
MP-2 10KV 2 2 5/16 20G 
MP-4 20KV 4 3V2 5/16 50G 
MP-6 30KV 6 6 5/16 50G 
MP-8 30KV 8 5 • 9/16 50G 
MP-10 60KV 10 11 5/16 SOG 
MP-12 SOKV 12 8 9/16 50G 
MP-20 80KV 20 13 9{16 50G 

SP-1 SKV 1 1V2 1/4 100G 
SP-2 10KV 2 2 5{16 100G 
SP4 20KV 4 3'12 5/16 100G 
SP-6 30KV 6 6 5/16 100G 
SP-8 30KV 8 5 9/'6 100G 
SP-10 60KV 10 11 5{16 100G 
SP-12 SOKV 12 8 9{16 100G 
SP-20 80KV 20 13 9/16 100G 

1G 2 
SG 1;2,4 

10G 1,2,4 
10G 1,2,4 
10G 1,2 
10G 1,2,4 
10G 1,2 
10G 1,2 

0 ..: 
0 
..J 

0 

25G 2 
w 
!;( 

25G 1,2,4 a: 
LL 

25G 1,2,4 0 
I-

25G 1,2,4 
25G 1,2. 

Z w 
() 
a: 
w 

25G 1,2,4 0.. 

2SG 1,2 
25G 1,2 

100 , 
90 

'\ 
80 

\ 
70 

'\ 
60 

\ 
50 

40 

30 

1\ 
\ 

20 

10 

1\ 
\ 

i\ 
010 2030405060708090100110120 

AMBIENT TEMPERATURE - DEGREES CELSIUS 
NOTE: Megohm equal 106 , Gigohm equals 109 , Teraohm equals 10'2. 

A'1996 

.093 Di;. ] 

23/32 

L 

"'':] 
RADIAL LUG 

FIG. 1 

Order as 
-w 

#20A.GW. 
Tinned Copper 

THREADED AXIAL WIRE LEAD 
FIG. 2 

Order as 
-C 

Protective 
Mylar Sleeve 

CAPPED AXIAL WIRE LEAD 
FIG. 3 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Hi-Voltage. Hi-Frequency. Hi-Megohm. Precision Pairs 

HIGH FREQUENCY RESISTORS 

Type 

SFA 
SFB 
SFC 
SFD 
SFE 
SFF 
SFG 
SFH 
SFJ 

Volts 
Max. 

400 
800 
500 

1,000 
2,000 
3,700 
1,500 
2,800 
4,500 

3,000 
4,000 
7,000 

Watts 
Max. 

.5 

2 
3 
5 
4 
6 

10 

10 
20 
30 
60 
35 

Dimensions-Inches Ohms 

L D ID FD Min. Max. 

4112 
6112 

10112 
14112 

6112 

'14 20 
'14 25 

5/16 20 
5/16 25 
5/16 NA NA 35 
5/16 60 
9/16 20 
9/16 25 
9/16 40 

3A '/2 20 
1' /8 3/4 13/16 20 
1' /8 3A 13/16 30 
1'/2 1' /8 19/64 35 
2 19/16 19/64 20 

20M 
40M 
25M 
50M 

100M 
100M 
50M 
75M 

100M 

50M 
50M 

100M 
100M 
35M 

Available 
in Fig. 
No.'s 

2 
2 

1,2,4 
1,2,4 
1,2,4 
1,2,4 
1,2 
1,2 
1,2 

Order as 
-F 

.1720ia. 

FERRULE CAP 
FIG. 4 

Plastic Protective 
Sleeve Optional 

'SJA 
'SJB 
'SJC 
*SJD 
*SJE 
*SJF 

10,000 
4,500 

12,500 100 18'/2 

* Sleeving available on request. 

2 19/16 19/64 30 

HIGH MEGOHM RESISTORS 

100M 

5 
5,6 
5,6 
5,6 
5,6 
5,6 

Available 
in Fig. 
No.'s 

25/:] 

jf 
1-0-1 

Type 

HFA 
HFB 
HFC 
HFD 
HFE 
HFF 
HFG 
HFH 
HFJ 

Volts 
Max. 

2,500 
5,000 
3,500 

10,000 
15,000 
30,000 
15,000 
25,000 
40,000 

Watts Dimensions-Inches 
Max. L D 

.5 
1 
1 
2 
3 
5 
4 
6 

10 

Ohms 

Min. Max. 

1M 1T 
1M 5T 
1M 25T 
1M 50T 
1M 100T 
1M 100T 
1M 100T 
1M 100T 
1M 100T 

2 
2 

1,2,4 
1,2,4 
1,2,4 
1,2,4 
1,2 
1,2 
1,2 

• Standard Tolerances are 20%,15%,10% and 5% for the SF and 
SJ Series and 10%,5% and 3% for the HF Series. 

• Resistors of greater than 10G, are provided with special coating to 
minimize effects of handling and humidity, no change in diameter. 

• All Dimensional Tolerances ± 1/64 or 1 % whichever is greater. 

• If units are to be operated near maximum limits, at elevated ambient, 
or in a coolant, order resistors without sleeving. 

Order as 
-F 

RADIAL BAND 
FIG. 5 

Plastic Protective 
Sleeve Optional 

FERRULED ENDS 
FIG. 6 

• Special values or configurations are available upon request. 

• Special coatings available upon request. 
___ ORC 

EEM 1988 

For additional performance information and design assistance call (804) 977-8050 
706 Forrest St. Charlottesville, VA 22902 TWX 910-997·8053 FAX (804) 295-7265 

For manufacturers' sales offices, see yellow pages A·1997 



4700 RESISTORS 4700 

PRECISION POWER RESISTORS 
Sub-Miniature Wire Wound 

-.-.. ~ .. -- ---
V-Coated for 3500 C 
TYPE A MOLDED 
.4 to 14 watts 

TYPE B MOLDED 
1 watt to 10 watts 
Beryllium or Alumina 
Oxide Core 

ELECTRICAL SPECIFICATIONS 
1. Tolerances - 5%, 3%, 1%, .5%, 

.25%, .1%, .05%, .02%. 
2. Dielectric Strength - 500 VAC for 

04A, 05A, 15A; B1, B3. Bal. 1000 VAC, 
circular foif wrap method or V-block. 

3. Life - Maximum 0.5% resistance 
change after 1000 hour load life 
cycling 1V2 hours on, V2 hour off, full 
load at 25°C). 

4. Temperature Coefficient - Below 1 
ohm = 90 PPM, Below 10 ohms = 
50 PPM, Below 50 ohms = 30 PPM, 
All above = 20 PPM. 

II: w 
~100'~~~-4-4-+-+-+~~~~~ 
Il. 75 

fij 50 

~ 25 f-t--H-f-+ 

;f. 

AM81ENT TEMP. DEG. CENTIGRADE 

.... - .......... -_._.--11---
GENERAL SPECIFICATIONS 
1. Molded Type A axial-lead resistors, molded for uniformity and minimum size for 

foday's space age requirements. 
2. Completely welded construction. 
3. Meet or exceed requirements of Mif-R26, characteristic U. 
4. Leads are tinned copperweld. Other materials available on request. 
5. High temperature sificone molded coating. 
6. Molded Type B beryllium oxide or alumina with power ratings 1.4 to 4 times higher 

than conventional ceramic resistors of the same size. 

r- C .,. A--lL 

I I I t 
8 0 

DIMENSIONS AND TOLERANCES 

DIMENSIONS AND TOLERANCES 
Wattages 

PRC Q V 
Type A B C D 2750 

04A .250 ...... 010 .090 ..... .Q10 1.5 #24 A 
05A .330 ...... 010 .110 ±.010 1.5 #24 .5 

'15A .412 ...... 010 .115±.010 1.5 #24 1.25 
20A .550 ...... 010 .115 ±.010 1.5 #24 1.25 
SlA 0490 ...... 010 .162 ±.010 1.5 #22 1.75 

1A .610 ...... 010 .210 ...... 010 1.5 #20 3.0 
**N1A .535 ...... 010 .220 ...... 010 1.5 #20 3.0 

25A .890 ...... 010 .210 ...... 010 1.5 #20 3.0 
2A .535 ...... 010 .270 ±.010 2.0 #18 3.0 
3A .656 ...... 010 .270 ...... 010 2.0 #18 3.25 

···SA .900 ...... 010 .312 ...... 010 2.0 #18 5.5 
7A 1.187 ...... 010 .312 ...... 010 2.0 #18 7.0 

****10A 1.825 ...... 010 0405 ...... 010 2.0 #18 10.0 
81 .250 ...... 010 .090 ...... 010 1.5 .020 1.0w 
82 .325 ...... 010 .090 ...... 010 1.5 .020 1.5 
83 .412 ...... 010 .115 ...... 010 1.5 .020 2.25 
85 .610 ...... 010 .210 +.010 1.5 .032 4.0 
85C .540 ...... 010 .240 +.010 2.0 .040 5.0 
86 .656 +.010 .270 +.010 2.0 .040 6.0 
810 .900 ...... 010 .312 ...... 010 2.0 .040 7.0 

, RW 70 ., RW 59/69179 '" RW 57/67174 •••• RW 58/68/78 
For Non-Inductive Winding add Suffix "N" to Callout. 

3500 

.75 
1.0 
2.0 
2.0 
2.5 
3.75 
3.75 
4.5 
4.25 
5.2 
7.5 
9.0 

14.0 
1.5w 
2.0 
3.0 
5.0 
7.0 
8.0 

10.0 

Max. MIL· 
Res. Working R26 E 

Value Voltage Equlv. 
3.4K 30 

6K 50 
7.5K 75 
10K 100 
15K 150 
20K 200 
20K 200 
28K 200 
20K 200 
30K 200 
75K 400 

lOOK 600 
200K 1000 
3.4K 35 RW81 
4.9K 48 

10.4K 85 RW80 
24.5K 172 
32.3K 260 
47.1K 300 
96 K 470 

MOLDED PRECISION WIRE WOUND RESISTORS 

All are non-inductively, reverse Pi wound 
at minimum wire tension for maximum 
long life stability. All production is aged 
before calibration for insurance of mini
mum long-term load-life drift. Due to ad· 
vance winding techniques and design 
they have extremely low rise time char
acteristics approaching film type resis· 
tors. Through matching of materials, 
resistance changes from temperature 
expansion rates is eliminated. Zero volt
age coefficient and low noise c::harac
teristics. Leads are solderable or 
weldable. TC of 15 PPM/DC standard. 
TC of 2 PPM/DC to 6000 PPM/DC avaif
able. All bridges and other instrumenta
tion used in calibration are periodically 
checked against National Bureau Primary 
Standards. Designs exceed Mif-R-93 and 
Mif-R-9444. Distinct capabilities for: Spe
cial Networks; Matched Sets; Voltage 
Dividers; Molded and encapsulated 
Modules. 

TYPE AP: AXIAL PRECISION 
TYPE LP: LUG PRECISION 
TYPE RP: RADIAL PRECISION 

DIMENSIONS TABLE 
New Comm. Max. 
Type Watts Res. 
118AP .08 250K 
122AP .10 500K 
130AP .13 1.2M 
134AP .15 1.3M 
142AP .15 750K 
152AP R856 .20 2.0M 
156AP .25 2.5M 
160AP R855 .25 2.5M 
164AP R854 .35 4.5M 
168AP R853 .50 8.0M 
172AP .50 4.0M 
176AP .50 8.0M 
180AP .60 9.0M 
184AP R852 .60 9.0M 
188AP R857 1.00 18.0M 
192AP R858 1.50 30.0M 
202RP .25 500K 
214RP .25 1.0M 
324LP RB08 .50 4.0M 
372LP RB18 2.00 10.0M 
400RPC .125 500K 
500PC .25 500K 
512PC .20 700K 

Max. 
Dia. 
.128 
.128 
.190 
.190 
.260 
.260 
.260 
.260 
.260 
.385 
.385 
.510 
.510 
.385 
.510 
.510 
.260 
.260 
.510 
.760 

TYPE RPC: RECTANGULAR 
PRINTED CIRCUIT 

TYPE PC: PRINTED CIRCUIT 

Max. Max. Lead Lead Hole 
Length Volt. Spacing Gauge Size 

.263 100 #24 

.380 100 #24 

.300 100 #22 

.380 100 #22 

.260 150 #20 

.385 100 #20 

.510 150 #22 

.510 150 #20 

.760 300 #20 

.760 400 #20 

.510 300 #20 

.510 400 #20 

.635 400 #20 
1.010 400 #20 
1.010 800 #20 
1.510 900 #20 
. 285 100 .200 #22 N.H • 
.447 150 .277 #22 #2 
.510 400 .325 Lug #6 

1.260 1000 1.000 Lug #6 
.145 x .260 x .260 150 .125 #20 
.260 .320 150 .200 #22 
.260 .410 150 .150 #20 

PAC I F I C RESISTOR COiV\IVv\r FAX (818) 345-1507 
18300 OXNARD STREET, TARZANA, CA 91356 - (818) 345~ 7811 -(213) 873·4575 -Inside CA: 800-835·3355 - Outside CA: 800-367·6677 

A-1998 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

PRECISION POWER RESISTORS 
Aluminum-Finned Heat Sink 
TYPE CH CHASSIS MOUNT 
5 through 250 watts 

TYPE BCH CHASSIS MOUNT 
15 through 35 watts 
Beryllium Oxide or Alumina Core 
Chassis Mount, Type CH units are designed for maximum heat 
dissipation by mounting solidly to metal chassis surface for 
maximum heat transfer. They are outstanding for their high 
power dissipation with precision tolerances in minimum physi
cal sizes. 

ELECTRICAL SPECIFICATIONS 
1. Resistance Range - .05 ohms to 275K ohms. 
2. Tolerance-5%, 3%, 1%, .5%, .25%, .1%, .05%. 
3. Temperature Coefficient - ±20 PPM to 90 PPM 

GENERAL SPECIFICATIONS 
1. Lower hot'spot ratings due to exclusive complete 

encapsulation of element within anodized aluminum body. 
2. Welded construction throughout assures long stable 

load life. 
3. Heavy spade lug type leads on 5 through 70 watt sizes, 

threaded heavy stud terminals on 100 through 250 watts. 
4. 1000 VAC minimum dielectric strength on 5CH, lOCH, 

B5CH and BlOCH; 2500 VAC on 25CH, 50CH, 100CH, and 
B25CH; 5500 VAC on all others. 

5. Temperature Range - -55°C to +2750 C. 
6. Eight standard sizes. 

DERATING CURVES 
120 

II: A 
~ 100 f"""-. i'-.. 

B .......... ~ ..... :"~lt-l? 
~ 80 

Iil 60 
!;( C 
II: 40 ... o 20 

~ 
D 

t- ....... '~-I? 
.... . ~SIS 

I 
S; 
r-?ft. 0 -25 15 125 175 225 215 350 

AMBIENT TEMP. DEG. CENTIGRADE 

Temp. of -55°C to + 275°C. Derating is required for reduced 
chassis mounting area and high ambient temp. 
Curves: 
A - When mounted on proper alum. 
Chassis: 
4x6x2x.040 alum. chassis = 5CH & lOCH. 
5x7x2x.040 alum. chassis = 25CH, B25CH, & B50CH. 
12x12x.059 alum. panel = 50CH & 100CH. 
12x12x.125 alum. panel = 110CH, 180CH, and 250CH. 
B - Unmounted 5CH, lOCH, B5CH, BlOCH. 
C - Unmounted 25CH, 100CH, B25CH, and 11 OCH. 
D - Unmounted 50CH, 180CH, and 250CH. 

DIMENSIONS TABLE 

PRe MII-R Com. Max. 
Type 18546 Watts ReB. A Aa D 

5CH RE60 5 20K .444 - .490 
lOCH RE65 10 30K .562 - ,625 
25CH RE70 25 75K .719 - ,781 
50CH RE75 50 200K 1.563 - .844 

100CH - 70 275K 2.625 - ,844 
B5CH RE60 15 20K ,444 - ,490 

BlOCH RE65 20 30K .562 - .625 
B25CH RE70 35 75K .719 - .781 

TOl. - - - :t,010 - :t,010 

110CH RE77 100 50K 2.750 - 2,250 

180CH - 180 50K 2,750 - 2,500 

250CH REBO 250 45K 3.875 3,00 2.500 
TOL. - - - +.01 t.Ol +.01 

* For Non·lnductlve Winding add Suffix "N" to Callout. 

C 
.500 
.750 

1.062 
1.968 
2,968 
.600 
.750 

1,062 
:t ,062 

3.500 

3.500 

4,500 
+,094 

0 
1.125 
1,375 
1.938 
2.781 
3,781 
1.125 
1.375 
1.938 
:t.062 

5.478 

5.478 

7.000 
+.094 

E 
.334 
.438 
.500 
,625 
.625 
,334 
,438 
,500 

:t ,062 

1.80 

2.125 

2.125 
. REF. 

f.~n"nt:·.~E +~]lbl .... I J, .. _ - ,J_,H 
,,··0 ' -' -c-- : '~'F--' 

:----~--"~ 0 -------.; 

5CH, 10CH, 2SCH, SOCH, 100CH, BSCH, 
B10CH, B2SCH 

i$t:'@-, ~:r~! ~c~=~M"F~~~" 
',' p, : p : :---~- D ---'----, 
K 

110CH, 180CH, 2S0CH 

Core Conductivity at 275°C 

I-_____ ~I BERYLLIUM OXIDE 
(BeO)-64 

;:J ALUMINUM OXIDE - 8 
) STEATITE - 1.5 

No. 
Mtg. 
Scraw 

F a H J K L M N P Size 
,646 .317 .075 .145 ,078 .093 .078 .050 2-#2 
.812 .406 .100 .203 ,093 .093 .094 ,086 2-#2 

1.094 ,563 .094 .250 ,171 .125 .125 ,086 2-#2 
1,156 ,625 ,094 .281 ,196 .125 ,125 .086 2-#4 
1,156 .625 .094 .281 ,196 .125 .125 .086 2·#4 

.646 .317 .075 .145 .078 ,093 .078 .050 2-#2 

.812 ,406 .100 .203 .093 ,093 .094 .086 2-#2 
1,094 ,563 .094 ,250 .171 ,125 .125 .086 2-#2i 
:t ,031 :t,031 :t,031 :t,031 :t ,031 ±,005 ±.016 ±.005 - -

thd 
2.813 1.750 .188 ,800 .375 .188 .250 12/24 2-#8 

thd 
3.000 2.1B8 .250 .950 .375 .188 .200 12/24 2-#8 

thd 
3,000 2.18B ,250 1,00 .312 .188 .200 '",20 .875 4-#8 

+.031 +,031 , +,031 REF. +.031 +,010 REF. - +.01 - ' 

PACIFIC RESISTOR C8MNv\r FAX (818) 345-1507 
18300 OXNARD STREET, TARZANA, CA 91356 e (818) 345-7811 - (213) 873-4575 elnslde CA: 800-835-3355. Outside CA: 800-367-6677 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



4700 RESISTORS 4700 

Ii PICONICS 
THICK AND THIN FILM 
RESISTOR CHIPS 

® 

Piconics manufactures high quality Thick and Thin Film Resistor chips 
and custom networks. 
Our products are produced utilizing the latest in automatic lasers, fast 
cycle sputter and E-Beam equipment, furnaces, precision pho
tolithographic machinery and dicing tools all under environmentally 
controlled conditions. Both NICHROME AND TANTALUM NITRIDE 
resistors are available using various conductor combinations with both 

suitable for wire bonding or soldering (SMD). Piconics specializes in 
products on BERYLLIA. Custom layouts, designs, test requirements 
and non-standard performance specifications are welcome. All pro
ducts are manufactured to meet the requirements of MIL-STD-883, 
MIL-R-55342, MIL-Q-9858 and all other pertinent military 
specifications. 

Thick/Thin Film Product Codes 
CR- xxx -xxxx -xx -x -x -x -x 
SR 
CR- Value Size Thickness Tolerance Termination Substrate Resistor 
Thin in' Code 2 Material 
Film Ohms 

SR- Code Code Code Code 
Thick 
Film 

Sizes: 0302" 080S Standard M=±20% Thin Film: Substrate TaN 
0303' l00S" 10=.010 K= ±10% W-Gold One Side (CR only) 
0402 1008 2S=.02S J= ± S% 2W-Gold Two Sides A-Aluminum NiCr 
0404** 1010*' G= ± 2% S-Solder (SN 62) B-Beryllia 
OS02" t206 Others F= ± 1% R-Wraparound S-Silicon 

Available G-Glass 
0504 1612 Others 

Available 
OSOS' 2010" Thick Film: 
0604 2512" D-Palladium Silver 
0703" 3725" T-Platinum Gold 
0705 Custom W-Gold 
0202 2-Metal Two Sides 
0503 R-Wraparound 

'Other Sizes Available. 
S-Solder (SN62) 

Available 

1. Nichrome or Tantalum Nitride Thin Film 5. Specific TCA's 
2. Passivation or Glassivation 6. High Temp Operating Capabilities 
3. Aluminum conductor 7. Custom Testing 
4. Tolerances below ± 1% 8. Nickel Barrier (CA) 

General Performance Specifications 
Property Conditions Thin Film Thick Film 
Temp Coefficient -55' to + 125'C Nichrome 0 - 50 PPM 0±200 ppm 

Tantalum 0 to 
-250 ppm 

Temp Track (Networks) -55°C to + 125'C 1 - 2 ppm typo S - 10 ppm typo 
Noise' MIL-STD-202 M 308 -20 dB to -35 dB + 10 dB to - 30 dB 
Voltage Coefficient - <.1 microvolt/volt 0.1 % / volt typo 

(depending on value) 
Value Range - 2 ohms - 2 meg. 

(Higher as Custom) 
2 ohms - 100 meg. 

Operating Voltage Typical 100 V LayouWalue dependent Layout Value dependent 
Stability 1000 hours + 125'C ±0.5% Max. ±1.0% Max. 

w/Power 
Short Term Overload 2.5x Max Rated Current ±.25% Max. ±.5% Max. 
MOisture Resistance MIL-STD-202 Ml06 ±0.5% Max. ±0.5% Max. 
Thermal Shock MIL-STD-202 Ml07 ±.15%Max. ±.25% Max. 
Solder Exposure 300'C - 30 sec. ±0.4% Max. ±0.5% Max. 
High Frequency Layout/Film dependent to 18GHz T02 GHz 
Power Rating: Size Dependent 50mwtoSw 50mwto 15w 

Alumina 200mw - lOw 200mwto 15w 
Beryllia 
Silicon 

200mw - 5w NA 

High Temp Exposure IS0'C, 100 hours ±.25% Max. ±0.5% Max. 

ReSistance to Bonding - ±.IS% Max. ±.25% Max. 

Notes: 1. TCA may be "tailored" at times to meet needs to ± 5ppm. 
2. High Temperature Aesistors available to operate at up 

to +300'C. 

5. Testing meets MIL-R-55342 Requirements. 
6: Custom Requirements Welcomed. 

3. Operating Voltage may be custom designed to 1200\1. 
4. Parts inspected to MIL-STO-883 Method 2010/2017 Level B. 

7. Wraparounds available on most sizes for Surface 
Mounting. 

8. Silicon Dioxide Passivation available on Thin Film 
and Thick Film and Glassivation on Thick Film. 

*The Johnson Noise level is dependent on Resistor value and film sheet resistivity with lower noise levels found on 
lower resistivity Films. 
"Derate Power from Max at 70'C to zero at 150'C 

CUSTOM THIN FILM COATINGS 
Piconics is equipped to provide custom THIN 
FILM coatings as either a product or service. 
Our In-Line Automatic Sputtering system and 
Fast Cycle Automatic E-Beam Unit together 
with peripheral controls gives Piconics a 
broad range of Film Capabilities. We provide 
coated substrates of Alumina, Beryllia or 
Glass with materials such as Gold, 
Aluminum, Nichrome, Tantalum, Nickel, 
Chrome, Titanium/Tungsten, Indium Tin, Sili
con Nitride, Silicon Dioxide, and others upon 
request. 
NOTE: Tantalum and Nichrome coating to 
your Specified Sheet Resistivity. 

CUSTOM LASER SERVICES 
Our In-House Tooling/Probe Card assembly 
and YAG Laser Systems provide customers 
with resistor trimming of THICK AND THIN 
FILM circuits on a rapid turn-around basis. 
We can process prototype quantities or large 
production runs rapidly to provide our 
customers with a "panic" turnaround or 
backup to their own shop. Piconics is 
equipped for passive or active trimming of 
thin or thick film materials automatically, 
semi-automatically or manually. 

PICONICS, INC. 26 CUMMINGS ROAD, TYNGSBORO, MA 01879· TEL: (508) 649-7501· TELEX: 754759' FAX: 508-649-9643 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2001 



RESISTORS 4700 

PRECISION RESISTIVE PRODUCTS, INC. 
HIGHWAY 61 SOUTH, MEDIAPOLIS, IOWA 52637 
(319) 394-9131 • TWX: 510-100-8039 • FAX: (319) 394-9280 

____ METAL FILM RESISTORS 
PR-SERIES 
ULTRA PRECISION METAL FILM RESISTORS 

• Low Temperature Coefficients 
• Tight Tolerance • High Stability • Low Noise 

DIMENSIONS 

Style Max. L. Max. Dia. CL to CL Dim. A 

PR-/20 0.170 0.072 0.200 AWG #26 
PR1/10 0.280 0.102 0.300 AWG #22 
PR1/8 0.400 0.150 0.450 AWG #22 
PR1/4 0.600 0.200 0.685 AWG #22 

SPECIFICATIONS 

Resistance Wattage Voltage 
Style Range (Ohms) Rating @ 8SoC Rating 

PR1/20 10-300K 1/20 200 
PR1/10 10-500K 1/10 300 
PR1/8 10-1M 1/8 400 
PR1/4 10-1M 1/4 500 

RL-SERIES 
ULTRA PRECISION METAL FILM RESISTORS 

• Radial Leads • Small Size 
• Low TC • High Stability 

DIMENSIONS (INCHES) 
H Height 0.365 
L Length 0.260 
W Width 0.140 
LS Lead Spacing Lead Gage #22 0.150 

SPECI FICA TIONS 

Temperature R~~:!S:~~:~ Standard ~attage 
Style Coefficient Tolerance 8SoC 

RL1 20 PPM/oC 20 thru 1%,5%, 0.1 
15 100K .25%, .10%, 
10 .05%,&.02% 

5 .01% 
RL3 20 PPM/oC 20 thru 1%,5%, 0.3 

15 100K .25%, .1% 
10 .05%,&.02% 

~ .01% 

CUSTOMIZED RESISTORS 
SETS AND NETWORKS 

• Custom Designed - Cost Effective 
• Low TCR - High Stability 
CUSTOMIZED RESISTOR SETS AND NETWORKS 

Because of the high consistency and uniformity of the film 
deposition process and the high, repeatable accuracy of auto
mated trimming equipment, descrete film resistors are avail
able in matched pairs, multivalue sets and discrete networks 
with high precision and very dependable performance at rea
sonable cost. Resistance values, tolerances, temperature co
efficients, as well as the matching and/or tracking of these 
parameters, can be specified and meet to exceptionally high 
degrees. The optimum range for the tightest requirements is 
100 ohms thru 100,000 ohms, but 10 ohms thru 1 megohms is 
a practical range for less stringent requirements. 
NOTE: 

Cost savings can be realized when relatively tight matching requirements are 
specified while permitting the absolute parameters of the discrete resistor to 
have more relaxed specifications. 

Application engineers are available to assist you in specifying your require· 
ments in the most economical way possible. 

Please contact the factory for complete information. 

TYPICAL PERFORMANCE 

1000 Hr. Load Life 85°C 
Humidity 
Temperature Cycling 
Short Time Overload 
Dielectric Withstanding 
Noise 
Insulation Re.sistance 
Shelf Life 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ±25 PPM/oC -20 to +85°C 
TC20 = 0 ±20 PPM/oC -20 to +85°C 
TC15 = 0 ±15 PPM/oC -20to +85°C 
TC10 = 0 ±10 PPM/oC -20 to +85°C 
TC5 = 0 ± 5 PPMfOC -20 to +85°C 

RESISTANCE TOLERANCES 

%<lR 

0.02 
0.04 

<0.01 
<0.01 
<0.01 

< 30dB 
>10000 M. Ohm 
<50 PPM/YR. 

±1.0%, ±0.5%, ±.25%, & ±0.1%, ±0.5%, ±.02%, ±.01% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating. 

TYPICAL ENVIRONMENTAL 
PERFORMANCE 

tOOo Hr. Load Life 
Humidity 
Temperature Cycling 
Short Time Overload 
Insulation Resistance 
Noise Index 
Voltage Coefficient 
1 Year Shelf Life 

TEMPERATURE COEFFICIENTS 
TC20 = 0 ±20 PPM/oC -20 to +85°C 
TC15 = 0 ±15 PPM/oC -20 to +85°C 
TC10 = 0 ±10 PPM/oe -20 to +85°C 
Te 5 = 0 ± 5 PPM/oe -20to +85°C 

%<lR 
±0.02% 
±0.O4% 
±0.01% 
±0.01% 

> 1 00 Megohms 
<-30dB 

<0.05 PPM/Volt 
±50 PPM 

GENERAL SPECIFICATIONS 

Nominal Resistance 10 ohms thru 1 megohm 

Resistance Tolerance ±1% thru ±0.01% 

Wattage 1/20 watt thru 1 watt 

Temperature Coefficient ±100 PPM thru ±5 PPM 

Resistance Matching ±1 % to ±.005% 

Temperature Coef. Tracking ±50 PPM/oe to ±1 PPM/oC 

PACKAGING 
Matched sets are individually packaged in coin envelopes 

and identified by customer part number. 

Discrete resistor networks are available in S.I.P. and D.I.P. 
configurations and can be customized in an infinite variety of 
shapes and sizes to meet customer requirements. 

A·2002 For manufacturers' sales offices, see yellow pages EEM 1988 



RESISTORS 

PRECISION RESISTIVE PRODUCTS, INC. 
HIGHWAY 61 SOUTH, MEDIAPOLIS, IOWA 52637 
(319) 394-9131' TWX: 510-100-8039' FAX: (319) 394-9280 

_____ METAL FILM RESISTORS 
SGPlAJ·SERIES 
GENERAL PURPOSE MINIATURE % WATT RESISTORS 

• Small Size • % Watt Rating 
• Conformal Coating • Metal Film Performance 

DIMENSIONS 

SPECIFICATIONS 

NOTE: 

TYPICAL PERFORMANCE 
1000 Hr. Load Life @ 70°C 
Temperature Cycling 
Noise 
Shelf Life 
Humidity 
Short Time Overload 
Insulation Resistance 

TEMPERATURE COEFFICIENTS 
50 PPM/DC & 100 PPM/DC 

RESISTANCE TOLERANCES 
±5.0%, ±2.0% ±1.0% 

LEAD MATERIAL 

4700 

%L\.R 
±0.25 
0.25 

< 30dB 
<100 PPM 

DAD 
0.25 

>1000 M 

The SPG'!4 is suitable for high density applications and Is capable of being auto Inserted. 
Standard metal film performance has been enhanced by using a ceramic core, .020 leads, 
in line testing and a state of the art coating system for environmental protection. Mark
ing is alpha-numeric. 

The core material is OFHC and is electroplated with a 200 micro inch coat
ing of 60/40 tin/lead. 

GP-SERIES 
GENERAL PURPOSE PRECISION METAL FILM RESISTORS 

• Economical • High Performance 
• Very Stable • Low Noise 

DIMENSIONS 

Style Max. l. Max.Dia. Clto Cl Dim. A 

GPVs 0.170 0.072 0.200 AWG #26 
GP% 0.280 0.102 0.325 AWG #22 
GPY2 0.400 0.150 0.450 AWG #22 
GP3J4 0.600 0.200 0.685 AWG #22 
GPl 0.600 0.200 0.685 AWG #20 

SPECIFICATIONS 

PRP Mil. Resist. Wattage Rating Voltage 
Style Style Range (Ohms) @ 70 0 C @ 12SoC Rating 

GPVs RN50 la-500K Va '/20 200 
GP% RN55 2.5-500K % '/'0 300 
GPY2 RN60 2.5-1 M V2 Va 500 
GP3J4 RN65 10-1.5M 3/4 V4 500 
GP1 RN70 10-1.5M 1 Y2 500 

NOTE: 
The GP-Series of resistors is conformally coated and fully protected against moisture 

by a multi-paint coat system and a hard epoxy outer coating. 
Marking is alpha-numeric and meets the most demanding marking requirements. Special 

marking is available upon request. 
Consult the factory concerning failsafe, flameproof, and fusing requirements. 

LCR1fi SERIES :4-
GENERAL PURPOSE PRECISION METAL FILM RESISTORS 

• LowCost • Taped and Reel Package 
• Color Band Marking • Exceeds MiI·R·22684B 

& MiI·R·l0509F Performance Requirements 

DIMENSIONS 

I Max. l. I Max.Dla. I lead l. I lead Dla. J 
0.270" I 0.098" I 1%" I 0.025 

GENERAL SPECIFICATIONS 
Resist. Resist. Temp. Coel. Power Max. 

Tolerance Range 01 Resist. Rating Volt. 

1% 100 50 & 100 %W 250 VRMS 
2% through PPM/DC (70°C) 
5% 1M 

Performance 
Characteristics PRP MII-R-22684B MII·10S09F 

Type No. (Style) LCR1f4 RL07 RN55D 
Size: Inch IBody Length .270 .243 ±.038 .250 ±.O~.J-

IBody Dia. .098 Max. .090 ±.008 .109 ±.031 
I Lead Dia. .024 ±.002 0.23 ±.004 .025 ±.002 

Power Rating 0.2SWat 70°C 0.25W at 70°C 0.125W at 700 e 
0.12SW at 12SoC 0.078W at 125°C 0.0625W at 25°C 

TYPICAL PERFORMANCE 
Temperature Cycling 
Low Temperature Operation 
Terminal Strength, 5 Lb. Load 
Resistance To Soldering Heat 
Dielectric Withstanding Voltage 
Short Time Overload 
Moisture Resistance 
1000 Hour Load Life @ 12SoC 

TEMPERATURE COEFFICIENTS 
TC25 = 0 ± 25 PPM/DC -20 to +85°C 
TC50 = 0 ± 50 PPMrC -20 to +85°C 
TC100 = 0 ±100 PPM/DC -20to +85°C 
TC250 = 0 ±250 PPMrC - 20 to + B5°C 

1010 

RESISTANCE TOLERANCES 
±5.0%, ±2.0%, ±1.0%, ±0.5%, ±.25%, & ±0.1% 

LEAD MATERIAL 
OFHC with 60/40 Tin/Lead Coating 

Performance 
Characteristics PRP MiI-R-22684B 

Max. Rated Continuous 250V 2S0V 
Working Voltage 

Max. Ambient 16SoC 150°C 
Temperature 

TCR ±SO& ±200 PPM/DC 
±100 PPM/DC 

Nominal Resistance 100 to lMO 470 to lS0kO 
Range 

Standard Tolerances 1%,2%&5% 5% & 2% 
Oielectric Withstanding 

Voltage L\.R 0.25% 0.5% 
Insulation Resistance 10,000 MO 1,000 MO 
Temperature Cycling L\.R 0.25% 1.0% 
Short-Time Overload L\.R 0.2S% O.S% 
Moisture Resistance L\.R 0.5% 1.S% 
Load Life L\.R 1.0% 2.0% 
Terminal Strength L\.R 0.2% O.S% 
ReSistance to 

Soldering Heat L\.R O.S% 0.5% 
Shock L\.R 0.2% O.S% 
Vibration L\.R 0.2% 0.5% 
Low Temperature 

Operation L\.R 0.2S% 0.5% 
Shelf Life L\.R 0.2% 0.2% 

EEM 1988 For manufacturers' sales offices, see yellow pages 

%L\.R 
0.05 
0.03 
0.02 
0.02 
0.02 
0.05 
0.20 
0.15 

MII·10S09F 

200V 
165°C 

+200 
-SOO PPM fOe 
100 to 301kO 

1% 

0.5% 
10,000 MO 

O.S% 
0.5% 
1.S% 
1.0% 
0.2% 

O.S% 
0.5% 
0.5% 

O.S% 
N,A. 

A·2003 



4700 RESISTORS 4700 

PRICISION . TYPE SX (SILICONE PROTECTION) 
TYPE TX (ECONOMY LINE) 

• Internationally popular and our best selling high perfor-
mance wire wound resistors. 

• Widest selections avai lable. 
• 100% testing to assure uniform quality. 
• Economically priced with no minimums. 
• For custom special-purpose applications. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

TX188N 
TX221ON 
TX3110N 
TX2812N 
TX3114N 

SX3712 TX3712N 1.5W 1000V 22.73 (,895/1) 
SX3716 TX3716N 2W 1250V 29.08 (1.145/1) 
SX3724 TX3724N 3W 1250V 41.78 (1.645/1) 
SX3730 TX3730N 5W 1500V 51.31 (2.020/1) 

11 0.01 ohm to 0.1 ohm and maximum special resistance values available in non·standard physical sizes - 0 + .062" 
t Commercially pure copper (Electrolytic Tough PitchiOxygen·Free High Conductivity). 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLERANCE "Repeatable (part-to-part)" 
Any ohmic value or decimal part of an 
ohm desired with tolerances to ±0.05%. 
Refer to type HR for closer resistance 
tolerances. 

2 TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Zero ±10ppm/oC. (Standard) 
For specific TCR characteristics to ±1 
ppm I DC refer to type HR. See type PT for 
Precision Positive (+) TCR characteristics 
to + 6000 ppm {DC. 

3 STABILITY VS. TIME 
CHARACTERISTICS "Low ilR" 
To ±0.005% /year at 25DC (no load), 

4 POWER RATINGS VS. AMBIENT 
TEMPERATURE AND RESISTANCE 
TOLERANCE 

(Full power ratings are based upon stand
ard ± 1 % resistance tolerance. Derating 
is required for higher temperatures and 
closer resistance tolerances.> 
Type SX: To + 125D C. 
Type TX: To + 85 DC. 

5 INDUCTANCE 
The standard Type SX/TX resistors are in
ductively wound. Non-inductive resistors 
are available - add suffix letter "N" in 
part number. 

1.25 
(,437/1) .032/1 1.5 MEG 2.5 MEG 
(,437/1) .032/1 2MEG 3.5 MEG 
<.437''1 .032/1 3 MEG 5 MEG 
('437") .032/1 4MEG 6 MEG 

6 TERMINALS 
Solderable hot-tinned (63% Sn - 37% Pb) 
copper wire leads. Low thermal EMF, noise 
free construction_ 

7 PROTECTIVE COATINGS 
Type SX: New solvent resistant silicone
epoxy-seal. 
Type TX: Commercial plastiC conformal 
coating. 

8 PURCHASING INFORMATION 
Please specify: Quantity, type, resistance 
value, resistance tolerance and special 
features which may apply. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 
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4700 RESISTORS 4700 

AXIAL LEAD TYPE HR 
HIGH VOLTAGE TYPE HR-P 

PC AND RADIAL LEAD TYPES RX/MR ULTRA 
• Ultra-precision wire wound resistors. 
• Greater stability of calibration for all resistance tolerances. 
• TCR zero ±5 ppm/oC (std.) matched to exact temperature 

span of operation. 
• Ideal for precise DC measurements, transfer standards and 

state-of-the-art voltage dividers. 
• N.B.S. traceability and certification available. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

.1W 
75N .2W (.156") 

HR186N .2W (.187") 
HR188N RBR74 .25W (,500/1) (.193/1) 
HR255N RBR75 .25W (.295/1) (,250/1) 
HR256N RBR56 RB56 .25W <.375") (.250/1) 
HR258N RBR55 RB55 .33W (,500/1) (,250/1) 
HR2512N RBR54 RB54 .5W (.750/1) ('250") 
HR3114N RBR76 .5W (,812/) (.312/1) 
HR3712N RBR53 .66W (.750/1) <.375/) 
HR3716N RBR52 1W U.OOO//) (,375/1) 
HR5016N RBR57 1.5W (1.000/1) (.500/1) 

2W (1.500/1) 
2.5W (2.000/1) 

HIGH VOLTAGE/HIGH VALUE AXIAL LEAD 
HR5024NP - RB58 2W 1350V 38.1 n.500/l) 12.7 (,500/1) .032/1 

HR5032NP - RB59 2.5W 1800V 50.8 (2.000") 12.7 (,500/1) .032/1 

. Commercially pure copper (Electrolytic Tough Pltch/Oxygen·Free HIgh ConductIvity) . 

ENGINEERING DATA: 
1 RESISTANCE RANGE AND 

TOLEAANCE "MIL Guidelines" 
Standard: Any ohmic value or decimal part 
of an ohm desired with tolerances to 
±0.01 %. 100 min. res. (,01 %). 
Special: Higher or lower values beyond 
the standard limits with tolerances to 
±0.005% at calibrated temp. (25°C). 

2. TEMPERATURE COEFFICIENT OF 
RESISTANCE (TCR) 
Standard: Zero ±5 ppm/oC nOD ohms and 
above). Zero ±15 ppm/DC (values below 
100 ohms). 
Special: To ±l ppm/oC. TCR matching to 
within 0.5 ppm/oC. Please specify temp. 
span of operation. 

3 INDUCTANCE 
Standard: Non-inductivity wound with ba I· 
anced reverse pi winding. 

4 STABILITY OF CALIBRATION 
To ±O.OOI % no ppm) per year at 25°C 
- no load - regardless of resistance 
tolerance. 

S POWER RATINGS VS. AMBIENT 
TEMPERATURE 
These resistors are designed for full load 
operation providing the ambient tempera
ture plus the temperature rise due to power 
dissipation does not exceed + 125°C. <De
rated to zero power at + l45°C.J 

6 HIGH VOLTAGE RATINGS 
Type HR-P high operating voltage winding 
patterns also eliminate dangerous cross-
overs and potential problems of standard 
bobbin style resistors. To calculate the 
safe operating voltage for any resistance 
value below the maximum listed, apply the 
formula E = Y PRo 

1.5" 

1.5" 

80K lOOK 
lOOK 150K 
125K 200K 
1l0K 316K 
127K 200K 
226K 500K 
5IlK 1 MEG 
600K 1.5 MEG 
750K 2 MEG 
1.5 MEG 3 MEG 
2 MEG 5 MEG 
3.01 MEG 7.5 MEG 
5.11 MEG 10 MEG 

911K@2W 1.8 MEGS 1 MEG 
@lW @1.5W 

1.3 MEGS 3.2 MEGS 2 MEGS 
@2.5W @lW @1.5W 

t 2" leads on Mil-Styles 

7 STABILITY VS. THERMAL EMF 
(With respect to copper terminals) 
Standard: < + 2 microvolts per °C (100 
ohmsandaboveJ.<-3 microvolts per 'C. 
(values below 100 ohmsJ. 

8 PROTECTIVE 
ENCAPSULATION 
Expansion - stress free base coat and 
epoxy seal. Solder - heat and solvent re
sistant. 

9 MARKING (Identification) 
Standard: PRC symbol, type, resistance 
value and tolerance. 
Special: Military or custom marking. 

10 TRACEABILITY TO N.B.S. 
Certification (Absolute values in ohms) to 
N.B.S. is available. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2005 



4700 RESISTORS 4700 

PollI TYPE SM AXIAL LEAD 

• Subminiature 2-terminal precision power wire wound 
resistors. 

• Widest range of resistance in the industry. 
• Highest operating voltage ratings. 
• Extremely high or low-value non-inductive designs available. 
• Instrument grade low EMF vs. copper. 
• Excellent thermal stability. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

2W 0.1 670V 20.62 ('812") 

RW69 3W *0.025 500V 12.7 ('500") 

RW79 3W 0.1 500V 14.27 ('562") 

3W *0.02 120K 720K 600V 15.88 ('625") 

RW74 5W *0.02 200K 1 MEG 1000V 22.23 ('875") 

RW67 61!2W 0.1 154K 1.5 MEG 1000V 25.4 (1.000") 

SM3726 RW78 lOW *0.07 156K MEG 1250V 45.21 0.780") 10.03 ('395") .032" 

* 0.02 ohm to 0.1 ohm and maximum resistance values available In non·standard physical sizes -0 +.062". 
All low value 2-terminal designs are calibrated and tested at mid-point on lead unless otherwise specified. 

CONSIDER THESE INNOVATIVE FEATURES: 1 WIDE RESISTANCE RANGE 
"Widest in the industry" any ohmic value 
or decimal part of an ohm from 0.02 ohm 
to 4 megohms. 

2 DEPENDABLE TOLERANCES 
Small quantity lots, as well as, competi
tive high volume production quantities are 
accurately checked 100% to assure spe
cified limits ... ±1% (Std.l, ±0.5%, 
±0.25%, ±0.1 % and ±0.05% resis
tance tolerances. 

3 STABILITY VS. TEMPERATURE 
CHARACTERISTICS 
Carefully selected materials/processes & 
quality control procedures insure low tem
perature nCR) and power coefficients. 
Standard: Zero ±10 ppm/oC 1000 and 
above. Zero ± 15 ppm/ °c below 100 ohms. 
Special to ±2 ppm. 

4 HIGH VOLTAGE RATINGS 
(D.C. Voltage or Peak Voltage) 
Precision's high operating voltage winding 
patterns also eliminate dangerous cross
overs and potential problems of standard 
mandrel style' resistors. To calculate the 
safe operating voltage for any resistance 
value below the maximum listed, apply the 
formula E = y'Pi[ 

5 PRECISION POWER RATINGS 
All (Std.l Type SM 1 % tolerance resistors 
are designed for continuous full load op-
eration at 25°C (% .:l under load"", .06% / 
W .). Derate to zero power at + 275°C. 
(Fig. #1) 

6 SOLVENT RESISTANT COATING 
All Type SM resistors are sealed in a 
tough solvent resistant-high temperature 
silicone coating ... with indelible marking. 

7 PURCHASING INFORMATION 
Please Specify: Quantity, type, resistance 
value, resistance tolerance and special fea· 
tures which may apply. TCR characteristic 
together with temperature span of opera
tion should be specified in behavior spec. 

A·2006 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

FOUR TERMINAL TYPE SM-(4) PIIIR 
• Precision power 4-terminal shunts provide extremely precise 

low-value resistance measurements. 
• Reliable current sensing by voltage drop method. 
• Part-to-part interchangeability. 
• Resistance values to 0.005 ohm. 
• Exact engineering samples available. 

ELECTRICAL AND PHYSICAL SPECIFICATIONS 

SM155·4 PAW 13.21 ('520") 5.08 (.200") .110" .0285" .015@ l%W .005@.5W 

SM186·4 2V2W 16.5 ('650") 6.35 ('250") .110" .0285" .025@21/2W .005@ .5W 

SM22B-4 3W 19.69 L775//) 7.11 (,280//) .110" .0285" .03 @3W .005@.5W 

SM2212-4 4W 26.04 (1.025") 7.11 ('280") .110// .0285// .028 @ 4W .005@.75W 

SM2812-4 5W (1.025") 8.71 <.343//) .118// .032// .02 @ 5W 

SM3724-4 71h. W n.800") 11.10 (,437//) .243// .032// .03 @ 7V2W 

* Heavier current carrying capacity leads are available for low resistance - full power applications. 
Refer to Type PLV for custom millivolt drop requirements. 

ENGINEERING DATA: 

1 RESISTANCE RANGE AND 
TOLERANCE 
Standard: Any ohmic value or decimal part 
of an ohm desired from 0.015 ohm to 100 
ohm with tolerances to ±0.005%. 
Special: 0.005 ohm through 0,01 ohm with 
microhm tolerances to ±O.l %. 
(See resistance vs. tolerances graph above) 

2 TEMPERATURE COEFFICIENT 
OF RESISTANCE 
Zero ±15 ppm/DC - please specifY tem-
perature span of operation. 

3 STABILITY VS. TIME 
CHARACTERISTICS (No Load) 
To ±O.OOl%/year @25°C. 

4 SOLVENT RESISTANT COATING 
. . . with indelible marking. 

5 PRECISION POWER RATINGS 
Minimum resistance values @ full power 
ratings are based upon ± 1 % resistance 
tolerances at 25°C. Derating is required 
for higher temperatures, closer tolerances 
and lower resistance values. 

6 TERMINALS 
Solderable "hot·tinned" copper wire leads 
act as an excellent wetting agent and pro· 
vide long shelf life. Low EMF construction 
reduces thermal effects. Select any two 
terminals as current leads (directly or 

diagonally opposite) and the other two 
potential leads for voltage drop . 

7 TWO TERMINALS VS. 
FOUR TERMINALS 
Two-wire devices are for relatively high 
values where the effects of lead·out resis
tance and contact resistance are minimal. 
Allow approx. + .001 ohm per inch for 
lead-out resistance on 2-wire designs. Ad· 
der may be eliminated by using a 4-termi
nal resistor for very accurate, repeatable 
low resistance measurements. 
Four-wire circuits will only indicate the 
voltage drop across the resistor eliminat
ing lead·out and lead·heating errors. 

PRECISION RESISTOR CO., INC. 
10601 75th STREET NO. • LARGO, FL 34647 U.S.A. • TEL: (813) 541-5771 • TELEX: 821788 • FAX: (813) 546-9515 
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HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Mastet The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can odd ICs and you can odd comments. 
You can odd port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE •.• for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Port 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is complr+ely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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TAMA ELECTRIC CO., LTD. 
A SUBSIDIARY OF NEe 

U.S. AGENT 

RALTRON ELECTRONICS 

CUSTOM NETWORKS 
CAPABILITY 

EXAMPLES OF CIRCUITS: 

SIP configuration conformally coated, Custom Net
works for a large variety of schematics. 

o Custom design thick film resistor Networks. 

o Custom design thin film resistor Networks; low 
TCR; Resistance matching and TCR tracking 
available. 

Irllllllllll 
o Capacitor Networks in various configurations, 

ceramic and tantalum. Available TCR: COG, X7R, 
X5U. 

o Resistor-Capacitor Networks, ECl Terminators. 

o Diode, Transistor and Inductor Networks (With 
resistors and capacitors). S.O. Package semicon
ductors used. 
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o Custom hybrid I.C., in both SIP and DIP config

urations. S.O. IC package used. 

o laser Trimming used for any special resistance 
values. 
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PLEASE 
CONTACT US 
FOR YOUR 
SPECIAL 
REQUIREMENTS 
AT: 

TAMA ELECTRIC CO., LTD. 
2-15-12, NAKANE MEGURO-KU 
TOKYO, JAPAN 

IN THE U.S.: 

RALTRON ELECTRONICS 
2315 N.W. 107 AVENUE 
MIAMI, Fl 33172 TEL: (03) 7231211 

TELEX: 2468158 TAMA EL. J TEL: 305-593-6033 
TELEX: 441588 RAlSEN 
FAX: 305-594-3973 

For manufacturers' sales offices, see yellow pages A·2009 
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IDClID resistors • • • 
Wire wound Resistor Styles 

Series 100-Silicone Coated* 
Designed to meet Mil-R-26 (RW) and MiI-R-
39007 (RWR). 16 sizes, Y2W to 16W, toler
ances to ±0.01%, 5PPM. Flameproof and 
non-inductive available. Delivery from stock 
O.OlQ to lOOK. 

Series 600-Chassis Mount* 
High wattage in small package sizes. De
signed to meet Mil-R-18546 (RE) and Mil-R-
39009 (RER) 7 sizes, 5W to 300W, .005fl to 
200K, tolerances to ±0.01% 5PPM. Avail
able with non-inductive design. 

Series SA, MA-Precision* 
Precision accuracy across wide resistance 
range. Non-inductive design per MiI-R-93 
(RB) and Mil-R-39005 (RBR). 20 sizes, .05W 
to 2W, 0.1 fl to 25M, tolerances to ± 0.005%, 
2PPM. 

Resistor Networks 

SIP Networks-Thick Film 
Variety of configurations, 4 thru 12 pin, 10fl 
to 10M, tolerances to 1%. Custom config
urations available. Series "C" is conformal 
coated for commercial applications. 6, S, 10 
pin sizes (low profile) from stock. 

Series PC-Ultra Precision* 
Direct low-cost substitute for ultra precision 
films. Designed per RNC90Y and MiI-R-
39005 (RBR). Radial leads for highest densi
ty. 10 sizes. Tolerances to ±0.005%, 
2PPM. 

= 

Series PW-Industrial Power* 
Low-cost general purpose power resistors. 
Ceramic encased, flameproof. 8 sizes, 2W 
to 25W, 0.05Qto lOOK. Non-inductive, fusible, 
PTC, & vertical mount versions available. 5W 
and lOW sizes from stock. 

Series RW-Economy Wirewound* 
Low cost wirewounds offer space savings, 
RW-l (1 watt) is size of %W carbon compo 
RW-2(2W) and RW-3(3W) are both the size 
of a lW compo Non-inductive, flameproof 
available. 

SIP Networks-Thin Film* 
Available in separate, bussed, or custom 
configurations. 3 pin thru 15 pin, tolerances 
to 0.05%, 5 PPM. Unparalleled stability. 

Surface Mount Products 

Series MC-Chip Resistors 
Wrap-around termination with nickel 
barrier-l Q to 2000Meg, V! oW to 3.0W. Stan
dard tolerances-l%, 2%, 5%. 3 or 4 digit 
marking. 14W "1206" chips from stock (bulk 
or Smm Tape/Reel, 1% & 5%) 

QlW) mw 

MELF's-Wirewound & Film* 
Melf resistors are available in carbon, metal 
film and wirewound construction, tolerances 
to 0.01% 5PPM. Miniature Y4W size is same as 
conventional YaW size. Other sizes up to 2 
watt. 

Series "Blu-Chip" Thin Film 
Precision thin film chips designed for 
professional-grade applications. Tolerances to 
0.1%, 10PPM; Wraparound termination with 
nickel barrier. Available on 8mm Tape. 

Series ZC-Chip Jumpers 
Zero-ohm chip jumpers (0.05Q max) are avail
able in 7 sizes. Also available in MELF pack
ages. "1206" size is available from stock on 
Smm Tape/Reel. 

---FJiV='-~- --4iiiP 
--~.=-

Series FR-Fusible* 
Custom designed for accurate resistance 
and fusing under overload for precise circuit 
protection. Fusing time to 5mS. Flameproof. 
Fusing current O.lA and up. Std sizes YaW 
to lOW. Pulse withstanding option available. 

Series ULV-Ultra Low Values* 
Resistance value of .0002fl to .m, 2W to 
lOW. Tolerances to 0.1%. Optional four
terminal construction available on L VF 
series. Vertical mount versions available. 

Series Q-Film Replacements* 
Wirewound substitutes for precision metal 
films RN55, RN60, RN65, RN70, RN75. Fea
tures improved stability, lower price in same 
package sizes. Tolerance to 0.01 %, 
±2PPM. 

Custom Networks, Hybrids* 
SIP and DIP networks utilize thick film, thin 
film, and wirewound technology depending 
on requirement. Infinite variety of configura
tions including res/cap/diode hybrids. Tol to 
±0.OO5%, TCRto 2PPM, .OlQto 1000 Gigohm. 

Specialty Chips 
Series HR-high megohm chips to 1012Q 
Series MBW-flame proof fusible MELF's 
Series MLP-temp. sensitive MELF's 

Iiiii; 
Surface Mount Networks 
Thick film and thin film networks are available 
in SOIC packages with .050" or .025" lead 
spacing. Leadless thick film SIP networks and 
LCC packages up to 24 pin. 

*Available on RCD's exclusive "SWIFT" program (1 week delivery) when you require super fast delivery of a non-stock item! 

RCD COMPONENTS INC., 520 E. Industrial Pk. Dr., Manchester, N.H. 03103 USA TEL (603) 669-0054 FAX (603) 669-5455 TLX 943512 

A·2010 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 4700 

the low cost of high quality. 
Film Resistor Styles 

Ii -is? 

Series MF & PMF-Precision Film* 
Designed to meet Mil-R-10509 (RN50, RN55, 50, 
65, 70, 75), and MIL-R-55182 (RNR, RNC). Wide 
resistance range-2.59 to 22.1M. Tolerance to 
± 0.01%, T.C. to ± 5ppm. Matched sets 
available. 

Series GP-Economy Film 
Designed to meet Mil-R-10509(RN) and Mil
R-22684(RL). Values to 22.1MQ. New mini Vt,W 
is same size as YaW 5 sizes 1.4wto2w. Deliv
ery of 1f4w 1 %, 2% from stock (bulk or 
tape/reel) 

Series CF-Carbon Film 
RCD's carbon film's feature improved stability 
and noise levels. 7 sizes 1.4W to 2W, 1Q to 22M. 
New mini Vt,W is same size as 1.4W Flameproof 
coating available. Delivery of Va, Vt" '12, 1, 2W 
5% from stock (bulk or tape/reel). 

Inductive Components 

Series AL-Inductor Chokes 
Low cost inductors per MIL-C-1530S. Spe
cial core results in high Q and SRF, low 
OCR. Available in .2S0" and .350" lengths. 
0.1/LH to S6,000/LH. Tolerances to ±S%. 
Shielded versions available. Delivery of 
O.1/LH to 1000/LH from stock. 

Specialty Products 

===~~ 

ZERO-OHM Jumpers 
V4watt size insulated jumpers are suited for 
automatic insertion. Single black band de
notes resistance of .020 or less. Delivery 
from stock. 

PTC Temperature Sensors* 

Series RSF & RMF-Metal Oxide 
Flameproof, complex oxide film. New mini RMF 
series results in significant space savings. Vt,W 
t09W, 0.1Qto 240K. Tolerances to ±1%. Deliv
ery of 1W, 2W, 3W, 5W, 5010 from stock. 

Series RG & RH-High Voltage 
Cermet thick film for high voltage and/or high 
resistance applications. Voltage capability to 
60KV Resistance to 10,000 GIG.'laW to 16W 
Tolerances to 0.1%, 10PPM. 

Series UHV-High Megohm 
Extremely wide resistance range utilizing 
RCD's exclusive oxide film. Resistance 
range 10M to 100T (1014). Glass encased version 
is avail. Voltage to 25KV. Tol. to 1.0%, 25PPM. 
VCR to 1PPM. Chips available to 1000 Gig 
ohms. 

Series Cl-lnductor Chips 
Leadless miniature inductors for hybrid mi
crocircuits .. 01/LH to 1 OOO/LH. Sizes as small 
as .080 square. Typical Q is 20 to 70. Standard 
tol ± 10%. Available on Bmm tape. 

Surge Resistors* 
Series PCN withstand high energy dissipa
tion and absorb surges due to solid ceramic 
composition. Non-inductive. Series PPW 
wirewound surge resistors feature a com
pletely welded design. 

RTD Elements and Probes 

Series SR-High Power 
Wattage ratings up to 250W 
Voltage ratings up to 300KV. 
Resistance values up to 5000Meg. 
Ferrule terminals for clip mounting. 

Series MG, MR-Miniature 
MG-1 is 1.0W in V4W size, MG-ll2 is .5W in a 
VaW size. High density due to molded thick 
film construction. Series MR are micro
miniature radial-lead resistors, 4.70 to 
8.2M, tolerances to ± 1.0%, SOPPM. 

Series BW Failsafe Fusible 
Low cost general purpose fusible series. 
Fuses at 1SXrated power or less. Standard 
sizes Vt,Wto 3.0W 0.1 ohm to 100K. Custom fus
ing curves available. Pulse withstanding option 
available. 

Custom Coils, Transformers 
RCD's Caribbean plant is equipped for to
roid and transformer windings resulting in 
extremely low costs for custom compo
nents. Specialize in power line chokes up to 
4A, mini transformers, and variable 
inductors. 

Microwave Resistors* 
Non-helixed film resistors for use at higher 
frequency levels to 10GHZ, depending on how 
resistors are mounted. Microwave resistors are 
available from 10Q to 10k. 

~ ...... ':."-

~ 
Delay Lines 

Temperature sensitive resistors offer any Ceramic encased RTD Elements are de- RCD delay lines are available in lumped 
TCR from 0 to + 7000PPM. Series LP is signed for superior linearity to ± 550°C. constant (passive) or digital DTL and TTL 
thin-film for low-cost volume applications. Wound with Platinum, Nickel, Nickel-Iron, or (active) designs in both Sip and Dip packag-
Series ATS and ATB are wirewound for high CopPllr wire. RTD probes feature stainless es. Molded Dips are machine insertable. 
temp and precision applications. steel case and teflon extension leads. Delay times available from 1 nS to 1000nS. 

*Available on RCD's exclusive "SWIFT" program (1 week delivery) when you require super fast delivery of a non-stock item! 

RCD COMPONENTS INC., 520 E. Industrial Pk. Dr., Manchester, N.H. 03103 USA TEL (603) 669-0054 FAX (603) 669-5455 TLX 943512 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2011 



4700 RESISTORS 

POWER 

MIL-R-26, Type RW 
T Series, Silicone Coated 

GENERAL SPECIFICATIONS 
Wattage Range: 25 styles to choose from ranging from .4 to 
14 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. Forvalues below 0.1 ohm, use RCL-Shallcross Low 0 
Metal Element Resistors. 
Power Rating: Two power ratings, depending on operating 
temperature and stability requirements: 

• Characteristic U: 275°C maximum hotspot temperature. 
• Characteristic V: 350°C maximum hotspot temperature. 

Derating: Wattage Ratings based on operation at 25°C. For 
higher ambient temperatures, derate per derating curve. 
Tolerance: ±1.0% is standard. Closer tolerances are available. 
Temperature Range: From -65°C to +275°C (Characteristic U) 
or +350oC (Characteristic V). 
Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/oC = 5000 and up, ±30 PPM/oC = 100 to 499n, ±50 
PPM/oC = 10 to 9.990, ±90 PPM/oC = 0.10 to 0.990, ±400 
PPM/oC = 0.0250 to 0.0990, ±650 PPM 1°C = 0.010 to 0.0240. 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

DERATING CURVE 
120 

0:: 100 w 
!= 
0 80 D-
o 
w 60 I-« 
0:: ... 40 
0 

*' 20 

0 

"" , -.....;;;: 
t::;::........ CIt"'1i 

~-""'N Cit,. ~ ~ 
'l.lJ 

I' I I'f',. ~ 
i'" t'--.. '""i'-

"""" 25 75 125 175 225 275 350 
AMBIENT TEMP. DEG. CENTIGRADE 

t:Le~thj • ~ 

+t cr l~Dr. 
COla. If 

Lead Length ' 
1.375" (34.9mm) Minimum 

Metric Dimensions 

1 Aryton Perry Winding available for non-inductive requirements. (Divide Max. Resistance Value by 2). 
2 Contact factory for lead diameter, ohmic values or temperature coefficients not listed as standard. 

NON-INDUCTIVE WINDINGS, RADIAL LEADS, EXTENDED HEAT DISSIPATION and other SPECIAL FEATURES are available. 
Caff or write factory for 
complete information: 

A·2012 

DIVISION OF IRe, INC. 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U,S, Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

CHASSIS MOUNT POWER 

MIL-R-18546, Type RE 
AL Series, Aluminum Housed 
Chassis Mount 

GENERAL SPECIFICATIONS 
Wattage Range: 7 styles to choose from ranging from 5 to 250 
watts. 

Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 

Power Rating: 275°C maximum hotspot at 25°C ambient. 1 % 
maximum .:lR in 1000 hour load life. 

Derating: Wattage ratings based on operation at 25°C. For 
higher ambient temperatures, derate per derating curve. 

Tolerance: ±1.0% is standard. 

Temperature Range: From -55°C to +275°C. 

Temperature Coefficient of Resistance: Standard T.C.: ±20 
PPM/DC = 10rl and up, ±50 PPM/DC = 1rl to 9.99rl, ±90 PPM/ 
°C = below 10. 

DIMENSIONS - 5 THRU 75 WATTS 

(METRIC DIMENSIONS ARE IN PARENTHESIS) 

ELECTRICAL SPECIFICATIONS 

DIMENSIONAL SPECIFICATIONS 

Tol. ±.005 ±.005 -1-.031 ±.062 -1-.015 -1-.015 
Tol. (metric) -1-0.1 +0.1 -1-0.8 -1-1.6 ±0.4 +0.4 
AL-5 .444 .490 .600 1.125 .334 .646 

(11.28) (12.45) (15.24) (28.58) (8.48) (16.41) 
AL-I0 .562 .625 .750 1.375 .430 .800 

(14.27) (15.88) (19.1) (34.93) (10.92) (20.3) 
AL-25 .719 .781 1.062 1.938 .530 1.080 

(18.26) (19.84) (26.97) (49.23) (13.46) (27.43) 
AL-50 1.563 .844 1.968 2.781 .615 1.140 

(39.7) (21.44) (49.99) (70.64) (15.62) (28.96) 
Tol. +.010 +.010 +.031 -1-.093 -1-.031 +.031 
Tol. (metric) ±0.25 ±0.25 ±0.8 ±2.4 ±0.8 ±0.8 
AL-75 2.125 1.500 2.500 3.750 1.125 1.875 

(53.98) (38.1) (63.5) (95.25) (28.58) (47.62) 

WATTAGE VS. AMBIENT TEMP. DERATING 
100 

o 
I:! 80 « 
~o 60 
o{§ 
!z...J 40 
W 

a! 20 
w 
Cl. 0 

.......... -- ---- -- --~ --- "'--- - ~ - :'!!oo.. 
25 75 125 175 225 275 

AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

MOUNTED ON 
ALUMINUM CHASSIS _____ UN-MOUNTEO 

DIMENSIONS - 100 WATT 

--i~r i~~18 ~ol~) 2.~'2 
'1l±.031 

(71.43) 
±79 

1~1~1 2250 
(46.03) ±.010 I 
±.79 (57.2) 

'---...l--L ±.24 . 

.'/3, rrl ~. t '~~'~" (1956)1. I-- J .375 ,---(69.85 ±.24)....I ±.79 
+ 79 1.750 ±.031 3.500 ±.031 .989 
- ±.031 (88.9 ±.791 -5.478 ±.093 ±.031 

(44.45 ±.79) (139.14 ::!:::2.4) 

DIMENSIONS - 250 WATT 
--j f-o .250~:o739' ~4(1·~~o3~o:J)~J;~~~1 

I I (S.3S}:::::. .188 ::!::~010'OIA TYP (31.75) 

~~ I ""~, ~" ~j~~ • =-----r 3000 ... - - 'U~C~gA 
(~75) . 2.125 :<'.031 TYP, =I9 ~ ±.031 (76.2) 

(53.98) ±.79 

! ±'j9 I 
1.000 (25.4) 
±.015±.4 

I----~ f5~~5~ ~?l9) 

+.015 ±.010 
+0.4 +0.25 
.320 .065 

(8.13) (1.65) 
.400 .075 

(10.2) (1.91) 
.560 .085 

(14.22) (2.16) 
.615 .085 

(15.62) (2.16) 
+.031 +.015 
±0.8 ±0.4 
1.125 .125 

(28.58) (3.18) 

• AL resistors have an operating temperature 
range of -55°C to +275 0 C. Derating is re
quired for reduced chassis mounting area and 
or for high ambient temperatures . 

•• To order non-inductive styles add suffix N. 
(e.g.: ALN-5, RE-60N) (Divide Max. Res. Values 
by 2). 

t For reference only 

±.010 ±.010 ±.005 ±.015 +.005 
±O.25 +0.25 +0.1 ±0.1 +0.1 
.140 .078 .093 .078 .050 

(3.56) (1.98) (2.36) (1.98) (1.27) 
.190 .093 .093 .102 .086 

(4.83) (2.4) (2.4) (2.59) (2.18) 
.260 .172 .125 .115 .086 
(6.6) (4.37) (3.18) (2.92) (2.18) 
.300 .196 .125 .107 .086 

(7.62) (4.97) (3.18) (2.71) (2.18) 
+.015 +.015 +.005 +.015 -1-.005 
±0.4 ±0.4 ±0.1 ±0.4 ±0.1 
.625 .187 .172 .187 .095 

(15.89) (4.75) (4.37) (4.75) (2.4) 

NON-INDUCTIVE WINDINGS. SPECIAL LEADS and EXTENDED HEAT DISSIPATION versions are available. 
Call or write factory for 
complete information: 

EEM 1988 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

For manufacturers' sales offices, see yellow pages A·2013 



4700 RESISTORS 

ESTABLISHED 
RELIABILITY POWER 

MIL-R-39007, Type RWR, 
S Level PR Series, Silicone Coated 
GENERAL SPECIFICATIONS 
Wattage Range: 15 styles to choose from ranging from 1 to 
15 watts. 
Resistance Values: From 0.1 ohm to maximum values as stated 
in table. 
Power Rating: 275°C maximum hotspot at 25°C ambient. 
Tolerance: ±1.0% is standard. ±0.1%, ±0.25%, ±0.5%, 
±3%, ±5% and ±10% are available. 
Temperature Range: -55°C to +275°C. 
Temperature Coefficient of Resistance: Standard T.e.: ±20 
pPM/oe = 100 and up, ±50 PPM/DC = 10 to 100, ±400 
pPM/oe = 0.4990 to 10, ±650 PPM/DC = 0.10 to 0.4990. 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

1 MIL.R.39007 Approved. To Life Failure Rate M. P, R. & S. 
3 Ayrton Perry Winding available for Non·lnductive requirements. 

WATTAGE VS. AMBIENT TEMP. DERATING 
51 100 

~ 80 
a: 
LL c 60 0;5 
~..J 40 

~ 20 

ffi 0 

~ 
~ 
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10/0 
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l-f:::: I::::: r- t--- t--
1"" filii 

Q. 25 75 125 175 225 275 325 
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE 

= =H 1== = B ?IAMETER:$-

D hA I c=J 
LENGTH LEAD LENGTH 

MIL-R-39009, Type RER, R Level 
AL-ERSeries, Aluminum Housed 
Chassis Mount 
GENERAL SPECIFICATIONS 
Wattage Range: 4 styles to choose from ranging from 5 to 50 
watts. 
Power Rating: 275°C maximum hotspot at 25De ambient. 1 % 
maximum L\R in 2000 hour load life. 
Derating: AL-ER chassis mount resistors have an operating 
temperature range of -55De to +275°e. For higher ambient 
temperatures, use derating curve whic)1 applies to operation of 
unmounted resistors (A = AL5ER and AL 1 DER, B = AL25ER 
and e = AL50ER). 
ELECTRICAL SPECIFICATIONS 

Tolerance: ±1% is standard. 

120 

10 0 
o 

0 W 8 
.... "-
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0 t:;~ : ... 
o 

A 

8 

-Llll 
F=>", 

~1I":o\<J I 
~.ftc~ 

r::::i- ~""'" f-
'2S 75 125 175 225 275 325 

AMBIENT TEMP. °CENTIGRADE 

Temperature Coefficient of Resistance: Standard T.e.: ±20 
PPM/DC = 200 and up, ±50 pPM/oe = 10 to 19.60, ±100 
pPM/oe = below 10. 
Dimensional Specifications: Identical to AL Series on previous 
page. 

Call or write factory for 
complete information: 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

A'2014 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

PRECISION 

MIL-R-93, RBType 
VA, SP and 7000 Series, Axial Lead 
ELECTRICAL AND ONS 

=t1~F=-~. :$ 
o I A I 

f-------t:ENGTH 

PC and 4000 Series 
Printed Circuit "'n:=;--'---~-B-. -DI'l.' M-E-TE-R-%"?"-~ E. GRID SPACING 

Board Style LJ=::::::: ~ 
LA.~ .. ~C __ ~ ......, ~ D FIG. I (ROUND) 
LENGTH LENGTH 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

T 
A E. GRID SPACING 

LENGTH 

~ b B. DIAMETER 

FIG. II (RADIAL) ~LEAD ~ENGTH'" 

Call or write factory for 
complete information: WIREWOUND RESISTORS 

DIVISION OF IRe, INC. 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2015 



4700 

ESTABLISHED 
RELIABILITY PRECISION 

RESISTORS 

MIL-R-39005, Type RBR, R Level 
HR Series 
Mil Tolerance Range For HR & ER Series: 

54 

80 & 81 

;:: 4.990 
;:: 0.10 

;:: 10000 
> 1000 
;;;; 100 

:1:.01% 
:1:1% 

:1:0.01% 
:1:0.02% 
:1:0.10% 

=ti F== Jv 
o h~T""H.,----+I-L-E-A-D &~ DIAM~TEA 

±1.0% (F); ±0.1%· (8); 
(0); ±0.01% (T). 

±O.5% (D); ±0.05% (A); ±0.02% 

ELECTRICAL AND DIMENSIONAL SPECIFICATIONS 

.250 

.359 

.375 
.500 
.375 
.500 
.312 
.750 
.343 
.295 
.500 
.625 
.750 

1.0 
ABA76 .812 

.250 

.375 .187 
ABA74 .500 .187 

.625 .187 
1.0 .187 
.343 .375 
.500 .375 

RBA53 3 • .750 .375 
RBR52 34 1.0 

1.50 .375 
2.00 .375 

.500 .160 

.250 .125 

.375 .125 

.500 .125 

.187 

ABR57 

.3 
1.0 
1.5 
2.0 
3.5 
4.5 
6.0 

.750 1000 7.5 
1.250 1200 10.0 

.100 300 .3 

.050 100 .2 

.065 200 .2 

.075 200 .3 
75 .1 

1 

• Siandard Slyle .... ' Commercial ratings may be applied at 125°C max. provided 175°C max.' operating temperature is permissible. 'Printed Circuit Style
See previous page for dimension diagram. Standard grid spacing 200". 'Available in failure rate levels M, P and A. • MIL-A-39005 Approved. 'Printed Circuit 
Style - See pavious page, Figure" for dimension diagram. Standard grid spacing for HR 340 is .400" ±.005" and for HR 341 is .225" ±.OO5". 

2000 ER, 4000 ER & 7000 ER Series FIG. "e" - RADIAL LEAD 

FIG. "A" - AXIAL LEAD 
__ 0 ___ A _ rB OIA. 

LEAD LENGTH .---"LE"'N"'GT;.::H'-r _______ ~. "'7"'" 
, 1 = (0) 

C 
LEAD OIA 

[ 

7009-ER 
4060-ER 
R2407-ER 
R2408-ER 

(Metric dimensions in mm are in parenthesis) 

Call or write factory for 
complete information: WIRE WOUND RESISTORS 

DIVISION OF IRe, INC. 

LENGTH 

FIG "a" - PLUG-IN 

o =-:] E LEAD SPACING 
LEAD LENGTH 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield, NC 27577 • (919) 934-5181 

A·2016 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

SPECIAL PRODUCTS 

LOftMetal Element Resistors 
GENERAL SPECIFICATIONS 
Wattage Range: 3 and 5 watts. 
Resistance Values: 0.005, 0.01, 0.015, 0.02, 0.025, 0.03, 0.04, 
0.05, 0.07, 0.08, 0.1, 0.2 ohms. 
Derating: Lo Q Metal Element Resistors are derated linearly 
from room temperature at full power to 0 power at 275°C. 
Tolerance: 5% - All styles and values, 3% - All styles and 
values, 0.5% available above 0.005 ohms. 

FEATURES 
• Ultra Low Resistance Valves 
• High Stability Over Life 
• Low Temperature Coefficient 

of Resistance 
• Inherently Non-Inductive 

£. 
Construction: Tinned copper leads are welded directly to a low 
temperature coefficient of resistance element by a highly mech
anized proprietary process. Resistors are encapsulated in a 
special formulated compound. 

DIMENSION SPECIFICATIONS -Inches (Millimeters) 

CONNECT I C POINT 

\ I 
+ C ---I CONNECT POINT 

: Il \/ 

Dual Function Fuse Resistors 
A Dual Purpose Device That Acts As 
Both A Wirewound Resistor and Fuse 
GENERAL SPECIFICATIONS 
Resistance Range: 0.20 to 2000. 
Resistance Tolerance: 10% is standard, 5% and 2% definition. 
Operating Temperature: -55°C to +150°C 
Temperature Coefficient: ±50 PPM/oC Max. 

FEATURES 

L ---lTD 

(Lead Diameter 
------I #24 AWG) 0.020" 

(O.5mmj 

• Affords protectioITfor semiconductor devices 
• Eliminates fire hazard and circuit board damage to 

overheated components 
• Eliminates unnecessary blowing due to transient conditions 
• Reduces the number of discrete components required. 

Discrete Resistor Networks and Matched Sets 

NETWORKS 
Network quality is determined by the qualities of its individual 
resistors and the packaging and mounting expertise of its 
assembler. RCL/Shallcross offers a unique background of ex
perience, data, manufacturing and testing skills for its wire
wound resistor networks. PARAMETERS: (1) Resistance ratios 
to .001 %, (2) Resistor tolerances to ±.005% (at ambient), 
(3) Ratio tolerances as close as .01 % (over a range of tem
peratures), (4) Stability to ±.001 % per year. 

MATCHED SETS 
Two or more resistors can be matched with relative tolerance 
much higher than each one's individual tolerance. Charac
teristics most often matched are: (1) DC Resistance at one or 
more temperatures, (2) AC and DC Voltage ratios, (3) Tem
perate Coefficients and (4) Phase Shifts. Principle advantages 
of matched sets are: (a) Very tight relative tolerances, (b) Lower 
cost than networks of comparable accuracy and (c) Flexibility 
in locating components during design and packaging. An en
gineering staff at RCLlShallcross is ready to assist you in 
specifying your matched set requirements. 

Molded Temperature Sensors 
RCL offers a standard line of epoxy encapsulated senSing re
sistors for temperature compensating applications. The stand
ard resistance tolerance ±5% with tighter tolerances available 
on special order. Cable lengths from 2.0" to 48.0" (50.80 to 
1219.2 mm) are available with 6.0" (152.40 mm) standard. 
Operating temperature range is -55°C to +105°C. Repeat
ability of tempco within a given lot is ±100 PPM. 

.250 
±.020 
(6.35 
±D.51) I ~~ggo""" (25.4 ±1.27) 

STRIPPED 
AND TINNED 
22AWG 
STRANDED pvc 

! \ -I {.375 
~ 1.00 ±.25 ±.125 

THIS END-- L (25.4 :±6.35) (9.52 ±3.17) 
fln~:;~~LATED f4----±.25 (±6.35) • 

Calf or write factory for 
complete information: WIREWOUND RESISTORS 

DIVISION OF IRC, INC. 

195 McGregor St., Manchester, NH 03102 • (603) 627-3831 
U.S. Hwy. 70 East, Smithfield. NC 27577 • (919) 934-5181 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2017 



EIA/MIL Resistor Color Codes 

Tolerance 

Multiplier 

Second digit 

First digit 

Color code for general-purpose industrial resistors 

Wide first band and blue 
fifth band denotes flame-Wide first band denotes 

wirewound resistor '--_____ ..... proof wirewound resistor 

Color code for general-purpose wirewound resistors 

Significant Example: 
Color digit Multiplier Tolerance 

Black 0 1 
Brown 1 10 ±1% 
Red 2 100 ± 2% 
Orange 3 1000 ± 3% 
Yellow 4 10,000 ± 4% 
Green 5 100,000 
Blue 6 1,000,000 Yellow(4) 
Violet 7 10,000,000 
Gray 8 Violet(7) 

White 9 Red(OO) Gold (±5%) =47000 ±5% 
Gold 0.1 ± 5% 
Silver 0.01 ±10% 
No color ±20% 



4700 

NON·INDUCTIVE RESISTORS: for high fre
quency power circuits. Available in all types 
except adjustable, 10 watts and larger. Stan
dard tolerances: ± 10%. 
RESISTANCE TOLERANCES: Standard: 
± 5%, 1.0 ohm and over. Special: down to 
±1%. 

FLEXIBLE 
WIREWOUND 

Conforms to 
available shape. 

Fiberglass sleeve. 
Wattage Rating: 2 walts 
per inch. 
Resistance Range: 
1200 Ohms per inch, max. 
.35 Ohms per inch, min. 
Tolerance: 10% standard. 
Others on request. 
Size: 1 inch long per 2 
walts. 
Leads: Hot tinned, 

RESISTORS 4700 

For More Than 40 Years Our Famous, Versatile Ohmic Capabilities have met the 
rigid demands of smart buyers with unerring consistency-saving time, tempers 
and money. 
Against this enviable background our engineers envision even greater challenges 
in solving future OEM and industrial resistor application problems. For prompt, 
practical answers to your requirements, send us your prints or specs. 

FLAT OVAL 
Watts· Min. Maximum Ohms 
Free Air Core-L Ohms Vitreous Silicone Mounting C M 

10 3f4" .23 15K 6.9K Stack 17/32 1" 

15 1" .389 25K 12.7K Stack 11!¥32 1114 

20 2" .66 50K 27.6K Stack 217/32 2'¥16" 

25 2" 1.01 - 51.7K Stack 2'¥'6 2"1. 

30 11/4 0.1 10K 7.7K Single 2'1. 1'1'4 
Stack 21/2 2 

40 2 0.2 30K 25K 
Single 27/. 2'12 
Stack 31/4 2"14 

55 3'12 0.3 60K 76K Single 4"1. 4 
Stack 4"14 4114 

65 4"14 0.4 85K 132K 
Single 55/. 5'14 
Stack 6 5'12 

75 6 0.5 100K 193K Single 67/. 6'/2 
Stack 71/4 6"14 

• Ratings of flat oval resistors based on mounting on steel panel 1 0" x 10" x .040". When mounted on 
non-metallic surface, reduce wattage approximately 15%. 

UPRIGHT 
PC Mount 

Fiberglass core, 
Case. 
Wattage Ratings: 10, 15, 
20, 25, 30, 35, 40 & 45 
Resistance Range: 
Min: .14 Ohms (10 Watt) 
Max: 11 K Ohms (45 Walt) 
Tolerance: 10% standard. 
Others on request. 
Size: 1" to 5" long x ''1'32'' 
Dia. 
Leads: Tinned, for .070" Available with adjustable tap bands or with tapped windings. 

W -t F Cit C t I . . 
O r e 5 I• 5 to,. 5 I· n c 5226 West 26th Street, Chicago, Illinois 60650 

, • Phones: 312/652-7555·312/242-1539 

C USTO M 0 ES IGN I NG, EN GI N EER lNG, MAN U FACTU RING • FAX: 312/863-4272 
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4700 RESISTORS 

OHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

All Purpose 
Termination 
Precision Thick & 
Thin Film Chip 
Resistors 

Meets or Exceeds MIL-R-55342 Characteristic "En 
The all-purpose terminations on Ohmtek precision wraparound resistor chips 

accept all three types of mounting - solder mount, conductive epoxy or gold 
wire bonding. Low noise, superior stability, low TCR and low voltage coefficient 

guarantee that Ohmtek chips meet the exacting standards of your applications. 
Construction consists of gold plating over an electroplated nickel barrier. 

Precision Thin Film Style 
See page 6 of the Ohmtek Surface Mount Resistor Catalog for Performance Characteristics. 

ORDERING INFORMATION 
STYLE SIZE (LxW) 

TCR OHMIC VALUE 
ABSOLUTE TERMINATION 

CHARACTERISTIC TOLERANCE 

P = Precision 1206 = .120" x .060" E = ±25ppm)"C The first three digits B = ±O.1% B = Solderoble 
Thin Film 0705 = .075" x .050" (available) are significant fig- D = ±0.5% (solder coated 
Wraparound 1505 = .150" x .050" H = ±50ppmf'C ures and the last F = ±1.0% with nickel 

(std.) digit specifies the G = ±2.0% barrier) 
number of zeros to J = ±5.0% G = Solderablel 
follow. L = (Values less Weldable 
R designates than 100 ohms (Au over Nil 
decimal point. use ±1 ohm) 

5 .- Trimmable 

EXAMPLE: P0705H6801FG IS a thin film wraparound chip resistor 50 x 75 mil. with a TCR of ± 50 ppmf'C. a value of 6800 ohms. ± 1% toler
ance with all-purpose gold plated nickel terminations. 

Precision Thick Film Style 
See page 4 of the Ohmtek Surface Mount Resistor Catalog for Performance Characteristics. 

ORDERING INFORMATION 
STYLE CASE SIZE (L x W) TCR CHARACTERISTIC OHMIC VALUE TOLERANCE TERMINATION 

M = High Rei 0303 = 35x 35 K = ±100 ppmf'C The first three digits F = ± 1% B = Solderable 
Cermet OS02 = SOx 25 L = ±200ppmf'C are significant fig- G = ± 2% (solder coated 
Thick Film 0504 = SOx 40 M = ±300ppmf'C ures and the last J = ± 5% with nickel 
Wraparound OS05 = SOx 50 digit specifies the K = ±10% barrier) 

0705 = 75x 50 number of zeros S = Special G = Solderablei 
1002 = 100 x 25 to follow. Weldable 
1005 = 100 x 50 R deSignates (Au over Ni) 
1010 = 100 x 100 decimal point. 
1206 = 120 x 60 
1S05 = 1SO x 50 
2010 = 200 x 100 
2208 = 225 x 75 
2512 = 250 x 125 

EXAMPLE: MOS05K1003JG is a thick film cermet wraparound chip resistor 50 mil square. with a TCR of ± 100 ppm/°C. a value of 100K ohms. 
± 5% tolerance and all-purpose gold plated nlckelterminalions. 

4700 
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4700 

OHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

RESISTORS 

MIL-R-55342 THICK FILM CHIP RESISTORS 
R LEVEL APPROVED 

OHMTEK's long history in supplying wraparound thick 
film chip resistors for demanding applications 
enables them to supply a wide range of resistance 
values and sizes, to the most exacting requirements, 
especially for situations demanding documented, 
tightly controlled reliability. 

FEATURES 

Glass Passivation 

Ruthenium 
Resistor 
Element 

-- Solder 
Coating 

4700 

• High purity alumina substrate for high power 
dissipation 

• Wraparound terminations featuring a high 
temperature adhesion layer covered with a leach 
resistant nickel barrier layer for 150°C operating 
conditions 

Nickel Barrier 

• High speed laser trimming provides clean kerf and 
economical production 

• Ruthenium based cermet thick film for dependable 
performance 

• Fired-on glass passivation 
• Complete MIL-testing available in-house 
• Antistatic waffle pack or tape and reel packaging 

available 

SIZE 

CASE L W 
SIZE inches mm inches mm 

+0.010 ±0.40 +0.005 +0.25 
-0.005 -0.15 

M55342/2 .050 1.50 .050 1.25 
M55342/6 .075 2.15 .050 1.25 
M5534213 .100 2.80 .050 1.25 
M55342/4 .150 4.00 .050 1.25 

ORDERING INFORMATION* 
STYLE TCR OHMIC VALUE 

M55342/2 K - ±100 The first three 

M55342/6 
ppm/DC digits are signi-

ficant figures and 
M= ±300 the last Oigit spec-

M55342/3 
ppmfDC ifies the number of 

zeros to follow, 
M55342/4 R d'esignates 

decimal point 

Example: 
20 ohms = 20RO 

100 ohms = 1000 
1000 ohms = 1001 

Adhesion Layer 

SPECIFICATIONS: 
• Resistance Range: 20 ohms to 1 megohm 
• Tolerance: ±1, 2, 5, 10% 
• TCR: ±100ppmfOC, 300ppmfOC 
• Operating Temperature Range: - 55°C to + 150°C 

T D POWER RESISTANCE 
inches mm inches mm RATING RANGE 
(max.] (max.] + 0.010 ± 25 (MW) (ohms) 

-0.005 
.020 1.00 .010 .400 100 20-470K 
.020 1.00 .015 .500 150 20-1 M~ 
.030 1.00 .015 .500 200 20-1 ME!9.. 
.030 1.00 .015 .500 325 20-1 ME!9.. 

TOLERANCE TERMINATION FAILURE RATE 
F - ± 1% B - solderable M- 1.0% 

wra~around per 1000 hours 
G = ± 2% ~iC el 

arrier) P = 0.1% 
J = ± 5% 

K = ± 10% 
R = wraparound 

S = one surface R = ,01% 

EXAMPLE: M5534212 K1003FBM calls out a QPL thick film cermet wraparound chip resistor 50 mil square with 
a resistance of 100.000 ohms, a ± 1% tolerance. solderable terminations. and a failure rate of 1.0%11000 hrs, 

'Also available using Rev D QPL part numbers, 
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4700 RESISTORS 

GHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

PRECISION THIN FILM WRAPAROUND 
CHIP RESISTORS 

MEETS OR EXCEEDS MIL-R-55342 
CHARACTERISTIC "E" METAL 
FILM PERFORMANCE 
For demanding applications of low noise, superior stability, 
low temperature coefficient of resistance and low voltage 
coeffiCient, OHMTEK's proven precision thin film 
wraparound resistors meet your exact requirements. 

FEATURES 
• Standard 1206 and 0705 sizes ~other sizes available) 
• High purity alumina substrate 
• High stability nichrome resistive film 
• Available for functional trim after mounting 
• 100% visual inspected per MIL -R-55342 
• Gold plated or pre-tinned terminations over nickel barrier 
• Very low noise and voltage coefficient 
• Non-inductive 
• TCR ±50 ppmrC Standard 
• Laser-trimmed tolerances to ±0.1% 
• Wraparound resistance less than 10 milliohms 

Thin Film 
Chip Resistor Construction 

Passivation ----, Nichrome 
Resistance 
Film 

-Solder 
Coating 

Nickel Barrier 
High Purity 
Aluminum 
Substrate 

• In-lot tracking less than 5ppmrC 
PERFORMANCE CHARACTERISTICS 

SPECIFICATIONS: 
Resistance Range: 
0705 10 ohms to 100K ohms 
1206 = 10 ohms to 500K ohms 
1505 = 10 ohms to 500K ohms 
Tolerance: 

ENVIRONMENTAL TEST 
THERMAL SHOCK 
SHORT TERM OVERLOAD 
LOW TEMPERATURE OPERATION 
RESISTANCE TO SOLDER HEAT 
MOISTURE RESISTANCE 
HIGH TEMPERATURE EXPOSURE 
LOAD LIFE· 2000 hours 70·C 
TCR· [ppmrC 

± 0.1% at 10 ohms - 500K ohms standard 
Operating Temperature Range: -f>5 to + 150cC 
Power Rating: 
0705 150 MW at 70cC 
1206 = 300 MW at 70cC 
1505 = 300 MW at 70cC 
Noise: - 35 DB 

CASE 
SIZE 

0705 
1206 
1505 

inches 

It.:oob~g} 
.075 
.120 
.150 

ORDERING INFORMATION 

L 
mm 

+0.40 
2.15 
3.25 
3.81 

LIMITS MIL·R-55342 TYPICAL OHMTEK TYPICAl OHMTEK 
CHARACTERISTIC "H" PERFORMANCE PERFORMANCE 

.l R '" (%) 10K ohm AR;t (%) 100K ohm A R;t (%) 

.25 .04 .02 

.10 .01 .01 

.25 .01 .01 

.25 .04 .03 

.40 .02 .01 

.20 .03 .06 

.50 12 .18 
SO ppm 30 ppm 30 ppm 

SIZE 
W T D P~R RE~E inches mm inches mm i'8.21'6 mm 

+0.25 (max.) (max.) (MW) (ohms) 
+0.005 -D.15 -D.o05 +25 

.050 1.25 .020 .080 .015 .500 200 10-100K 

.060 1.50 .030 1.00 .015 .SOO 330 10-500K 

.050 1.25 .030 .760 .015 .380 330 10-500K 
OTHER SIZES (Consult Factory) 

SlYLE TCR 
OHMIC VALUE 

ABSOLUTE TERMINATION SIZELxW CHARACTERISTIC TOLERANCE 
P = Precision E = ±25 ppmfC The first three digits B = ±0.1% B = Solderable 

Thin Film 0705 ~ .075"x .050" (available) are significant fig- D= ±0.5% (solder coated 
Wraparound H = ±50 ppmfC ures and the last F = ±1.0% with nickel 

1206 ~ .120" x .060" (std) digit speCifies the G= ±2.0% barrier) 
number of zeros to J = ±5.0% 

1505 ~ .150" x .050" follow. L = [Values less G Solderable/ 
R designates than 100 ohms Weldable 
decimal point. use ± 1 ohm) (Au over Ni) 

S = Trimmable 

EXAMPLE: P0705H6801FB IS a thin film wraparound chip resistor 50 x 75 mil, With a TeR of ±oo ppm/·C, a value of 6800 ohms, ± 1% tolerance 
with solder coated nickel barrier terminations. 

4700 
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4700 RESISTORS 

eHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

TANTALUM NITRIDE THIN FILM 
CHIP RESISTORS 

ELECTRICAL SPECIFICATIONS 
Resistance Range (.030 x .030 size): 

4.7 OHMS 3 MEGOHMS 

Resistance Range (.020 x .020 size): 
20 OHMS 1 MEGOHM 

Resistance Ratio Accuracy: 
± 2% standard or ±.1 OHM whichever is greater 
(.025% avaiL) 

FULL LOT TRACEABILITY TO WAFER LEVEL 
Visual Criteria: 

MIL-STD-883 Level B Method 2010 
Thermal Shock (MIL-STD-202, Method 107, Test 
Condition C): ~ R 

.05% Max R (.02% typical) 

4700 

Power Rating at 70°C (.030 x .030 size): 
250 MW 

High Temperature Exposure (125°C 1000 Hours in Air): 

.1% Max ~RR (.07% typical) 
Low Temperature Operation (MIL-R-55342 Paragraph 

Power Rating at 70°C (.020 x .020 size): 
125 MW 

TCR Tracking: 
2PPMI"C Typical (on C.T. style) 

Noise: 
-35 DB 

Temperature Range: 
- 55 to + 125°C 

MECHANICAL SPECIFICATIONS 
Substrate Silicon 

Isolation layer Si02 

Metalization Aluminum 
Gold 

Die size 30 ±3 mils 
20 mils ±3 mil 

ORDERING INFORMATION 
RATIO 

SUBSTRATE CHIP SIZE TOLERANCES 

4.7.4): ~R 
.05% Max T (.025% typical) 

Moisture Resistance (MIL-STD-202 Method 106): 
.25% Max ~R (.05% typical) 

Short Time Overlbad (5x Rated Power 25°C, 5 sec): 

.25% Max ~RR (,05% typical) 
Load Life 1000 Hours at 70°C at 250 MW: 

Less than .1% Max ~RR (,05% typical) 

10 ±2 mils 15 ± 2 mils Thick 
10,000A Thick Min, 
10,000A Thick Min, 
15,000A Thick Min. 

Square 
Square 

TCR ABSOLUTE 
CHARACTERISTIC OHMIC VALUE TOLERANCE 

S = SILICON (,020" X ,020'1 = 20 S = ± 2.0% (STANDARD] F = ± 10ppmJ'C The first three B= ± 0.1% 
(Si02) (.030" X 030'1 = 30 A= ±1,0% E = ± 25ppmrC digits are significant D= ± 0.5% 

Single value resistor chip D= ±0.5% C= + 50ppmrC figures and the last F= ± 1.0% 
A = ALUMINA (.030" x .030'), (ratio) = 30R B = 3:0,1% K= ±100ppmrC digit specifies the G= ± 2.0% 

(99.6 % PURITY) M= ±250ppmrC number of zeros J = + 5,0% 
Center tapped resistor with N = Not Applicable to follow K= ± 10,0% 

B = SAPPHIRE both sides matched to the (Not applicable S = Special S= ±20.0% 
ratio tolerance indicated on 20 Mil Sq. Size or Example: M = (Values less than 
by the letter following "R." Single Value Resistors 1 Ohm = 1R00 10 Ohms use'" 1 Ohm] 
Standard absolute tolerance Special Order 10 Ohms = 10RO 
is ± 2% IN VALUES> 100 OHMS X = ±0.05% 12,5 Ohms = 12R5 X = SpeCial 

y = ",0.025% 100 Ohms = 1000 
(.030" X .030'1 = 30R 1000 Ohms = 1001 
Center tapped resistor with 
each side equol to RJ2 and 
trimmed to the absolute 
tolerance. 

EXAMPLE: S30RDC6801F IS A 30 MIL SQUARE CENTER TAP CHIP RESISTOR ON SILICON WITH A RATIO TOLERANCE OF ±OHlo, A TCR OF ±50 PPMrC. 
RESISTANCE VALUE OF 6,8K OHMS, AND ABSOLUTE TOLERANCE OF ± 1% 

ERN INC. 
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4700 RESISTORS 4700 

eHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

OHMTEK Surface Mount Resistors 
Chips/Networks 

Features: 

LEADLESS CHIP CARRIERS 

~~~r~!~:C::l~~'~i(" 
• Saves board space and 

reduces assembly costs 
• Wide resistance range: 

10 ohms to 10 megohms 
• Tolerances to 1 % 
• Low TCR to ± 100ppml"C 
.14 through 28 terminals 

(20 standard) 
• J EDEC standard "A" & "S" 

schematics or custom circuits 
• Glazed overcoat or ceramIc 

cover 
• Auto placement compatibility 

CERMET WRAPAROUND 
CHIP RESISTORS 
Designed to meet Mil·R· 
55342, Characteristic "K" 
• Greater design flexibility 
• Resistance range: 10 

ohms to 10 megohms 
• Tolerances to n'lJ 
• Low TCR to ± 100ppml"C 
• Several standard sizes 

(including 1206) 
• c".lstoms available 
• Wave or reflew mounting 
• Auto placement compatibility 
• Tape and reel or bulk 

packaging 

ULTRA·HIGH VALUE 
CERMET WRAPAROUND 
CHIP RESISTORS 
• High ohm resistance range 

10 megohms to 500 megohms 
• Tolerances: 5, 10,20% 
• Standard sizes available 
• Bulk or tape and reel 

packaging 
• Economically priced 

industrial grade features 

WIRE BONDABLE 
CHIP RESISTORS 
• Design flexibility 
• Saves board space 
• Cermet chip with 

gold-wire-bondable 
terminations 

• Resistance range 
10 ohms to 10 megohms 

• Tolerances to 1 % 
.50 x 50 and 35 x 35 mils 

standard 
• Customs available 
• Backside metalization 

available for eutectic 
bonding 

• All wraparound connections feature a thick or 
thin film adhesion layer covered with a leach· 
resistant nickel barrier layer and solder coated 
for 150°C applications. 

• Ruthenium·based cermet thick film yields 
dependable performance and low cost. 

• Abrasive and laser trimming available. 
• Hi·Rel screening available on all resistor types 

with all Mil·Spec Qual testing in house. 
• Special metalization and custom sizes available 

upon request. 
• No inductance. 

WRAPAROUND QUAD CHIP 
RESISTOR NETWORKS 
• Saves board space 
• Reduces assembly costs 
• Greater des.ign flexibil ity 
• Two or four Isolated resistors 
.50 Mil pad spacing 
• Resistance range: 100 

ohms to 10 megohms 
• Tolerance to 1 % 
• TCR: ± 100ppm/oC 

PRECISION THIN FILM 
WRAPAROUND CHIP 
RESISTORS 
Designed to meet Mil·R· 
55342 Characteristic "H" 
• Resistance range: 10 

ohms to 600K ohms 
• Tolerances to OJ % 
• Low TCR to ± 25ppmrC 
• Standard sizes (Including 1206) 
.Ideal for hi~h frequency, low 

nOise, and tight TCR applications 
requiring good stability 

ULTRA·LOW VALUE 
WRAPAROUND CHIPS 
• Low ohm resistance 

range: .05 ohm to 10 ohms 
• Precision tolerances for current 

sensing applications 
• Good stability· TCR better 

than ± 100ppm/oC 
• High power: up to 

0.5 wattl75°C 
• 1206 Case Size 
.Wave or reflow mounting 
• Solder coating with nICkel 

barrier 

THICK FILM FLATPACKS 
Qualified for Mil·R· 
83401103 Characteristics 
"K"&"M" 
• High density packaging 

resistor networks 
• Resistance range: 100 

ohms to lOOK ohms 
• Tolerances to 1 % 
• TCR to ± 100ppmrC 
.14 through 28 lead 

packages available 
• Standard "A" & "S~' schematics 
• Custom R or R-C networks 
• Fully tested under Group 

"A"&"S" 

• Tape and Reel or static free waffle pack 
packaging is standard. 

• Glass fired paSSivation as standard adds relia· 
bility and stability to the resistor elements. 

Performance/Design Characteristics: 
• Tolerances: ± 0.1 % - 20% 
• Resistance values: .1 ohm to 500 megohms 
• TCR: Thin Film 

± 50 ppmrC (standard) 
Thick Film 
± 100 ppmrC (standard) 

• Operating temperature range: 
-55°C to + 150°C 

INC. 
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4700 RESISTORS 

OHMTEK 
2160 Liberty Drive 

Niagara Falls, NY 14304 
716-283-4025 TWX: 710-524-1653 

FAX: 716-283-5932 

OHMTEK Precision Resistor Networks 
CLOSE TRACKING - TIGHT RATIO TOLERANCE 

RUGGED CONSTRUCTION PROVIDES DEPENDABLE PERFORMANCE AT MINIMUM COST 

Features: 

DUAL-IN-LINE 
HERMETIC 
Meets Mil-R-83401 Char
acteristic "e" for military 
and other environmental 
extremes. Available 8,14, 
16 and 18 leads. 

SINGLE-IN-LINE 
MIL-GRADE 
Meets MiI·R·83401 
Characteristic "V" and "H" 
6·10 lead molded construc· 
tion in high and low profile 
versions. 

LEAD LESS CHIP 
CARRIERS 
Hermetic or ceramic sand
wich JEDEC packages. 
16-28 terminals available. 
Standard and custom 
schematics available. 

FLATPACKS 
Hermetic; meet Mil-R-
83401 Characteristic "C': 
"V" or "K': Available in 14 
through 28 lead packages. 

• Standard and custom circuits as required for 
demanding military and commercial 
applications. 

• Tracking less than 1 ppm. 
• Operating temperature range: -55°C to + 125°C 
• Low noise: -35 db. 
• Full mil-spec screening available in-house. 
• Tolerances: .005% - 1 % 
• Resistance values: 10 ohms to 10 megohm. 
• Low TCR: 25ppm/oC Typical 
• Nichrome or Tantalum based films optional. 

NEW 

DUAL-IN-LiNE 
CERAMIC SANDWICH 
Meets Mil-R-83401 Char
acteristic "V". Packages 
of 4-22 leads in rugged 
monolithic inexpensive 
construction with highest 
precision in the industry. 

SINGLE-IN-LiNE 
CONFORMAL 
3-13 lead packages avail
able. Designed for a wide 
range of tolerances and 
values at minimum cost. 

CHIP RESISTORS 
AND ARRAYS 
Exceptional stability and 
reliability. Available in 
general purpose, 30-Mil 
square Mil-R-55342 char
acteristics and custom 
circuit arrays on ceramic 
or silicon. 

ULTRA LOW TeR 
±5ppmrC -55°C to + 125°C 

TAMELOX@II 
RESISTANCE TEMPERATURE 

500,-________ c~H=A=R=A~C~T~E~R~IS~I~T~IC~S~ ______ ~ 

-500~~~~~~~~~~~~~~~~~ 
-55 -Z5 0 Z5 50 75 100 lZ5 

TEMPERATURE IN DEGREES CENTIGRADE 

4700 
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TECHNe 
7803 Lemona Avenue 
Van Nuys, CA 91405 

(818) 781-1642 FAX: 818-781-8647 

• Designed to withstand thermal stress 
from - 65° to + 125°C. 

• Qualified to military specification M83401. 

• Designed for automatic insertions. 

• Conforms to IC package configurations. 

• Higher temperature solder joints. 

• Solderable leads. 
• SIPs available as molded or conformal coated. 

SPECIFICATIONS 

RESISTORS 4700 

M83401 resistor networks 

01 == 14 Pin DIP 

SCHEMATIC "A" 

02 == 16 Pin DIP 

SCHEMATIC "B" 

~~Jtm!=JJm 
14PINi 

____ 16PIN 

~ 14,16 PIN DIP 
~PlNlINOENT 

~
'3D'h.01D ' ...... 0301 

. ,200·~.i~ __ 17"'000 iJ 
~ •. (t1OL . .J 

--I~Ols" 1 ... ·""'1 II J l JLf 
~Q1D'OI7l J I I .""' •. 0I7l 

.DO,,. ."'" r I .IlEIl.~ 
.1oo:t.005 NON-ACCUMULATIVE.J ~ 

04 == 6 Pin Standard Profile SIP 07 == 6 Pin Low Profile SIP 

05 == 8 Pin Standard Profile SIP 08 == 8 Pin Low Profile SIP 

Resistance Range: 10.0 to 1 megohm, standard 06 == 10 Pin Standard Profile SIP 09 == 10 Pin Low Profile SIP 

SCHEMATIC "C" SCHEMATIC "G" Resistance 
Tolerances: F=±1%,G=±2%, 

J = ±5% 
(Tighter tolerances 
available) 

Operating 
Temperature Range: -65°C to +125°C 

100% Burned In: Military type 

Temperature 
Coefficient: M = ±300 PPM/DC 

K = ±100 PPM/DC 
Over the temperature range 
-65°C to +125°C 

Leads: Solderable 
Insulation 

Resistance: 10,000 megohms minimum 

HOW TO ORDER 
MIL-R-83401 
M83401 02 M 1003 F B 

T®@@®® 
CD Basic MIL # 
® 01 = 14 pin DIP 04 = 6 pin std. profile SIP 

02 = 16 pin DIP 05 = 8 pin std. profile SIP 
06 = 10 pin std. profile SIP 07 = 6 pin low profile SIP 
08 = 8 pm low profile SIP 

r:;.. 09 = 10 pin low profile SIP 
\b Te, M = ± 300pr,m/ oe 

K = ± 100ppml e 
@ R Value: First 3 digits significant. 

Last digit = number of zeros. 
Letter "R" represents decimal point 
for values less than 1 00 Ohms 
1 003 = 1 00,000 Ohms 
37RO = 37 Ohms ® Resistance Tolerance: F = ± 1%, 
G=±2%,J=±5% 

@ Schematic - A, B, e or G 

~nrlnnn 
~~.1 EPlN--:U=:LJ .. 

8 PIN lO'PlN 
• low profile only • low profile only 

6,8,10 PIN 
STANDARD PROFILE 

6,8,10 PIN 
LOW PROFILE 

1 r""~7IO~~~1 

~
' PlNlINOENT 5IIO'''''''j--l--:T 

018t0031 I 1J351~ 

L--;li=ffi-1r1r"1MT."" .... J ~J-1 
1~ t 010 ! :: 11 n 1: r.:J uuuu 

'- 010' 002 ... ' Q1 J-L 100' .,.. NON·ACCUMlJlATIVE 

HOW TO ORDER 
Techno Part No. 
160M 1003 F B 

(b@~@@@ 
CD 16 = # pins 
® D=DIP 

S = Std. Profile SIP 
L = Low Profile SIP 

@(§) Same as MIL 

TYPICAL SPECIAL 

CUSTOM CAPABILITIES 
TECHNO has the capability of producing a 
nearly unlimited variety of custom schematics 
utilizing either single- or double-sided printing, 
We package in all of the standard sized molded 
DIP and SIP configurations, conformal coated 
SIP's, or will produce custom substrate configu
rations with or without leads, 
GENERAL SPECIFICATIONS AVAILABLE 
Resistance Range: 3 ohms to 5 Megohms 
Tolerance: ±1 % standard with tighter available 
TC:±50 PPMfOC standard with tighter available 
TCR Tracking: ±50 PPM/DC or tighter 
Terminations Available: Gold, Palladium, Sliver, 

Platinum Silver, or Platinum/Palladium Silver 
Complete Military Screening and Power 

Conditioning Capabilities 
TECHNO will design from customer schematics 
and welcomes the opportunity to work with 
customer engineers during the· initial design 
phase. 

A·2026 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 47QO 

ULTReNIX 
P.O. Box 1090 

Grand Junction, CO 81502 
(303) 242-0810 FAX: 303-242-5917 

metal foil & precision resistive 
networks 

Metal Foil Resistor nlCllOClFl~Process 
Very High Precision and Stability 
MIL qualification to MIL-R-55182/9 (RNC90Y) 

FEATURES: 
• Very Tight Tolerances: ± 1% - Matching to 0.002%. 
• Very Low Temperature Coefficient: 

typical < ± 3 ppm/oC (- 55° to + 155°C) ± 1 ppm (0° to + 
60°C) tracking to 0.5 ppm/oC. 

~ ,«, 'w-< ;;:;:;:x 

ULTRONIX 
nl¢"l,OcS\ 

Fl1;K06 

• Very High Stability: < 25 ppm/year or < 50 ppm/3 years (shelf 
life). 

• Negligible Rise Time: approx. 1 x 10 -9 sec. 

i: ! 
i.' \1 \! 

*The T.C. of RCK resistors is always 
better than ± 5 ppm/oC in the 
temperature range - 55°C to + 155°C. 

STANDARD ELECTRICAL SPECIFICATIONS 

Max. 
Resistance Range (Ohms) 

Uitronix Mil 70'C 125°C Working ±0.02% ± 0.1%,± 0.2% 
T T Ratin Ratin Vol • ±0.005% ±O.on. ±O.05% ±0.5%± 1% 

RCK02A RNC90Y" 0.6W O.33W 300V 5011· 200K 2511· 200K 10 ll- 200K l11·200K 

RCK04 1.OW 0.6W 350V 5011· 400K 2511- 400K 10 ll- 400K 211·4OOK 

RCK05/05A 1.2W 0.9W 500V 150 ll- 600K 7511- 600K 30 ll- 600K 311·600K 

RCK06 1.5W 1.2W 650V 200ll·1M l00ll·lM 4Oll·1M 4ll-1M 

NEW low temperature coefficient of 
± 1 ppm/oC now available over entire 
mil temperature range. Ask for the 
RNK Series in place of the RCK Series. 

"'Consult Ultronix for OPL Max. and Min. Values 

For a group of resistors, T.C. matching 
can be made to better than 
± 0.5 ppm/oC. Consult ULTRONIX. 

New Size 
Available: 
RCK01 

B 
MAX 

~I M~X 1"l1]x 

OJ. ..,,_0 ~ lo:;~) I ~ 

PHYSICAL CONFIGURATIONS 
Dim. A Oim. B Dim. C Dim. D 

RNCOOY .320 .375 .120 .150 

RCK02A .312 .330 .115 .150' 

RCK04 .575 .413 .13S .400 

RCK05 .890 .413 .13S .700 

Dim. A: 0.210 
Dim. B: 0.210 
Dim. C: 0.110 
Dim. D: 0.100 

1.0MIN 
(25.41 

!J + .. 0.02' 
, 10.6) 

RCK05A .890 .413 .13S .650 

RCK06 1.200 .531 .256 .900 

*RCK02 Lead Spacing:.2O 

Precision Resistive Networks 
_~e Process -
MIL qualification to MIL-R-83401 

FEATURES: 
• Absolute Resistance Value to ± .001%. 
• Resistor Ratio Match At Room Temperature to .001%. 
.rCR Tracking with Temperature (- 55°C to + 125°C) 

to 0.5 ppm/oC. 
• Resistance Ratio Tracking Under Variable Power 0 

to 50mW: Less Than 5 ppm. 
• Resistance Ratio Tracking Under Power, Temperature 

and Time (10mW; 60°C, for 2,000 hours): < 10 ppm. 

ALL COMMERCIAL TYPES OF PACKAGING 
ARE AVAILABLE. 
For more details contact UL TRONIX Application 
Engineering Department. 

PERFORMANCES 

TEST OR CONDITION 

Resistance temperature characteristic 
Tracking to the reference element (- 55 to + 125°C) 

Maximum ambient temperature at rated wattage 

Maximum ambient temperature at zero power 

Thermal shock Ll.R 
LI. Ratio 

Power conditioning Ll.R 
LI. Ratio 

Low temperature operation Ll.R 
LI. Ratio 

Short time overload Ll.R 
LI. Ratio 

Resistance to soldering heat Ll.R 
LI. Ratio 

Moisture resistance Ll.R 
LI. Ratio 

Shock (specified pulse) Ll.R 
LI. Ratio 

Vibration, high frequency Ll.R 
LI. Ratio 

Load life (70°C, full power, 1,000 hours) Ll.R 
LI. Ratio 

PERFORMANCE OF 
UL TRONIX MINIATURE 

HERMETICALL YSEALED 
NETWORKS 

± 2ppm/oG Typ. ± 5ppm/oG Max. 
0.5ppm/oG Typ. ± 5ppm/oG Max. 

± .002% Typ. ± 0.01% Max. 
± .002% Typ. ± 0.01% Max. 

± .001% Typ. ± 0.01% Max. 
± .001% Typ. ± 0.01% Max. 

± .005% Typ. ± 0.01% Max. 
± .005% Typ. ± 0.01 % Max. 

± .002% Typ. ± 0.01% Max. 
± .002% Typ. ± 0.01% Max. 

± .002% Typ. ± 0.01% Max. 
± .001% Typ. ± 0.01% Max. 

± .003% Typ. ± 0.01% Max. 
± .003% Typ. ± 0.01% Max. 

± .001% Typ. ± 0.01% Max. 
± .001 % Typ. ± 0.01 % Max. 

± .001% Typ. ± 0.01% Max. 
± .001% Typ. ± 0.01% Max. 

± 0.025% Typ. ± 0.05 Max. 
± 0.01% Typ. ± 0.02% Max. 

INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2027 



4700 RESISTORS A7QQ 

ULTReNIX 
P.O. Box 1090 

Grand Junction, CO 81502 
(303) 242-0810 FAX: 303-242-5917 

precision wirewound resistors 

Very High Precision 
Wirewound Resistors 
MIL qualifications to MIL-R-3900S 
and MIL-R-93 

MINIMUM VALUES: 
• Generally 0.1 n for 10/0 and 0.50/0 and 10 n for 

0.10/0 and tighter. 

TOLERANCES (±) 
• Standards are 0.0050/0, 0.010/0, 0.020/0, 0.050/0, 

0.10/0, 0.50/0 and 1 % depending on style and 
value. 

TEMPERATURE COEFFICIENTS: 
• ± 5 ppm/oC standard for 10 n and above. 

Higher T.C.'s on low ohmic values. 
± 1 ppm/oC available T.C. match to 
± 0.5 ppm/oC. 
High T.C.'s up to + 6000 ppm/oC are available. 

SPECIFICATIONS 

MILStyl. 

MIL·R MIL·R Ultronlx 
93 39005 TyOO 

- - 123A 

- - 118A 

- - 122A 

- - I02A' 

- - lOlA 

- - lOlP 

- - I03A 

- - 10SA 

- - 102P 

- - 184A 

- R8R74 165A 

RB56 RBR75 202A 

RB56 RBR56 203A 
RBn R8R71 203PA 

RB55 R8R55 205A 

RB54 RBR54 207A 

- R8R76 306A 

- - 210A 

RB53 R8R53 307A 

RB52 R8R52 310A 

RB57 R8R57 510A 

- - 51SA 

- - 517A 

- - 520A 

Maximum Value 0 

MIL·R MlL·R 
93 39005 Comm. 

- - 111K 

- - 192K 

- - IggK 

- - 334K 

- - 410K 

- - 453K 

- - 633K 

- - 468K 

- - 821K 

- - 817K 

- 6.52K 961K 

42K l50K 966K 

42K 220K 1,7M 

lOOK l50K 1,46M 

80K 332K I,93M 

l70K 562K 3,OM 

- 3,344K 3,OM 

- - 4,10M 

320K 1,IM 5,63M 

610K 1.21M 7,66M 

630K 1.37M 24M 

- - 35M 

- - 43M 

- - 43M 

Hermetically Sealed - Ultra High 
Stability Wirewound Resistors 
O.12SW to 1.8W at 12SOC SPECIFICATIONS 

Power Rating Dlmenolons ± ,020 '" Lead. al 125'C lWatIs 
Max Diameter Length 

MIL Comm, Voila inch lnoh AWG Inch 

- 0.06 150 ,100 230 24 ,021) 

- 0,06 150 ,130 ,180 26 ,016 

- 0,06 150 ,123 ,218 24 ,021) 

- 0.10 150 ,110 250 24 ,021) 

- 0,10 300 ,130 ,375 22 ,026 

- -= 150 conlact factorY 22 ,026 

- 0,10 150 ,150 I .300 22 ,026 

- 0,125 300 ,180 I ,500 22 ,026 

- 0.125 150 conlacllactorv 22 ,026 

- 0,125 300 ,187 ,375 22 .026 

0,125 0,125 300 ,166 ,500 22 ,026 

0,125 0,25 200 ,250 ,310 22 ,026 

0,125 0,25 200 250 ,343 20 ,032 

0,125 0,25 150 conlacllaclo!y 22 ,026 

0,15 0,33 400 250 ,500 20 ,032 

0,25 0,50 800 ,250 ,750 20 ,032 

0,50 0,60 800 ,312 ,810 20 ,032 

- 0,50 800 ,250 1.00 20 ,032 

0,33 0,60 800 ,375 ,750 20 ,032 

0.50 1.00 800 ,375 1.00 20 .032 

0,75 1.25 800 ,500 1.00 20 ,032 

- 1,50 1200 ,500 1.50 20 ,032 

- 1.75 1200 ,500 '1.75 20 ,032 

- 2,00 1200 ,500 2,00 20 ,032 
... - .,---

Power Dimensions o Leads 
Max rating at 

FEATURES: 
• Accuracy to 25 ppm absolute. 
• Shelf life to 10 ppm/year. 
• Temperature coefficient to ± 1 ppm/oC. 
• Zero voltage coefficient. 
• Noise free. 
• Low thermal EMF. 

Very Low Ohm, Ultra Precision 
Four Terminal Resistors 

Style v~)e 
HS185A 817 KO 
HS205A 1.93 M 0 
HS207A 2,3MO 
HS210A 4.10MO 
HS307A 4.10MO 
HS310A 5,63 M 0 
HS510A 24MO 
HS520A 43MO 

2~C Max Dia, ± ,01 Length ± ,02 
Volts inch inch 

0.125 300 ,187 ,500 I 

0.25 300 .250 ,500 
0.4 600 ,250 ,750 
0.5 600 .250 1,000 
0,6 600 .375 ,750 
0,8 600 .375 1,000 
1, 600 .500 1,000 
1.8 900 ,500 2,000 

Ultronix manufactures a large variety of four-terminal resistors and networks 
for specilized applications. These are used in requirements of low value 
where high precision and low temperature coefficient is required. Tolerances 
available 1.00/0 or greater. Temperature Coefficient for the FT1, FT2 and 
FT3 is 100 ppm/oC from + 25°C to + 125°C. FT5 and FT7 T.C. is 10 
ppm/oC from + 25°C to + 125°C. 

STANDARD OHMIC VALUES & 
WATTAGES AVAILABLE 

Ohmic Producl T 
Value HI FT2 FT3 FT5 m 
,00167 3 watts 

,003 2w8tts 3watls 

,00455 2 walls 3watls 

,005 2 watts 3walls 

,010 1 watt 2 watts 3watls 

Contact Ultronix Applications Engineering Department for assistance. ,0139 2 walls 3 watts 
,025 1 watt 2 walls 3wab 

,050 1 watt 2 watts 
1,·35. Swatts 7 watts 

A·2028 For manufacturers' sales offices, see yellow pages 

AWG inch 
22 .026 
20 ,032 
20 .032 
20 ,032 
20 ,032 
20 ,032 
20 ,032 
20 ,032 
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4700 RESISTORS 4700 

ULTReNIX 
P.O. Box 1090 

Grand Junction, CO 81502 
(303) 242-0810 FAX: 303-242-5917 

power wirewound resistors 

Axial Leaded Power 
Wirewound Resistors 
MIL qualifications to MIL-R-39007 
and MIL-R-26 
ELECTRICAL: 
• Tolerance Standard: 0.1%, 0.5%, 1.0%. 
• Temperature Coefficient: 

+ 650 ppm 1°C 0.1 n ~ R < .499 n. 
+ 400 ppm/oC .499 n ~ R < 1 n. 
± 50 ppm/oC 1 n~ R< 10 n. 
± 20 ppm/oC R ~ 10 n. 

• Dielectric Strength: 
RWR 74, 78, 84, 89 = 1000 VRMS. 
RWR 80,81, 82 = 500 VRMS voltage applied 
for one minute. 

• Insulation Resistance: not less than 1000 M n. 
• Vo~e Rating: 

'Ii PR Where: R = nominal resistance. 
P = power rating 
voltage rating "En = JPR. 

MECHANICAL: 
• Resistance Element: nickel chromium alloy. 
• Core: ceramic. 
• End Caps: stainless steel. 
• Encapsulation: RWR 80, 81, 82, 89: molded 

silicone resin. 
RWR 74,78,84: conformal coated silicone resin. 

• Terminals: 
solderable - tinned copper weld (S and N). 
weldable - nickel (Wand Z). 

Chassis Mount 
MIL qualifications to MIL-R-39009 
and MIL-R-18546 
10 to 50 watts 

ELECTRICAL: 

SPECIFICATIONS 
Product Selection 

MiI·R MiI·R 
Ultronix 26 39007 

MSI RW81 RWR81 

MS10l - RWR82 

MS2 RW70 -
MS2 RWBO RWRBO 

MS25/CS3 RW69 -
MS3/CS4 RW79 RWR89 

CS5 - -
CS6 RW74 RWR74 

CS7 RW87 -
CS6 - RWR84 

CS8 - -
CSl0 RW78 RWR78 

CSll RW68 -

DIMENSIONS 

Power Rating At 25'C/Maximum Value 

Cam· Mil·R· 
mercial MiI·R·26 39007 

lW/1.25K lW/1K lW/1.00K 

1.5W/1.5K - 1.5W/l,3K 

2W/3316K lW/3,16K -
2W/3,16K 2W/2,67K 2W/3,16K 

3W/l0K 3W/2K -
3W/llK 3W/l0,5K 3W/4,12K 

4W/2OK - -
5W/38K 5W/12,lK 5W/12,lK 

6,5W/45K 6,5W/8,2K -
7W/38K - 7W/12,4K 

8W/84K - -
lOW/115K 10W/39,2K 10W/39.2K 

l1W/115K l1W/20K -

Body • Tolerance: 5.0% to 0.1%, 1% standard for offshelf 
delivery. 

Lengtfl Height Width 

• Temperature Coefficient: 20 ppm/oC standard. 
• Dielectric Strength: greater than 1000 VAC on 

MC-100 and MC-250, and greater than 2000 VAC on 
MC-500. 

MECHANICAL: 
• Resistance Element: copper nickel alloy or nickel 

Style ±,016 ±,031 ±,031 

MC·BO ,800 ,320 ,334 

MC·l00 .750 ,406 ,438 

MC·250 1.063 .562 ,500 

MC·500 1.969 ,625 ,563 
, ' DimenSions In Inches. 

STANDARD RESISTANCE RANGES 

Dimensions 

o Diameter A Lenatfl B 
inch inch 

,085 ± ,020 ,250± ,031 

,093 max ,343 max 

,094 ± ,031 ,406 ± ,031 

.094 ± ,031 ,406± ,031 

,200 ± ,031 ,500 ± ,062 

,187 ± ,031 ,560± ,062 

,200± ,031 ,812 ± ,062 

,31H ,031 ,875 ± ,062 

.31H ,031 1.000 ± ,082 

,31H,031 ,875±,062 

,375 ± ,031 1.375±,062 

,375 ± ,031 1.7BO±,082 

,375 ± ,031 1.780 ± ,082 

chromium alloy. MilE uiv, Ultronix Rating Mil Rating 

o Lead 

AWG Inch 

24 ,020 

24 ,020 

24 ,020 

24 ,020 

20 ,032 

20 ,032 

20 ,032 

18 ,040 

20 ,032 

18 ,040 

18 ,040 

18 ,040 

18 ,040 

Maximum 
• Core: ceramic steatite. Type MiI·R·18546 MiI·R·39009 Mounted (Watts) Mounted (Watts) Resistance Values 

• End Caps: stainless .steel. MC·BOX RE60(N) RER40, RER60 8 5 3,32KO 

• Sealant: molded constructed. MC·l00X RE65(N) RER45, RER65 10 10 5,6KO 

• Housing: aluminium with hard anodized coating. MC·250X RE70 (N) RER50, RER70 25 20 12,1 KO 

• Terminals: tinned copper weld. MC·500X RE75 (N) RER55, RER75 50 30 39,2 KO 

For manufacturers' sales offices, see yellow pages A·2029 



4700 RESISTORS 4700 

TEL-LABS 
P.o. Box 375 

Londonderry, NH 031)53 
(603) 625-8994 FAX: 603-623-2395 

T.I·Llb. 
S 
VAl 
VA2 
VA3 
VA5 
VA7 
VR10 
VA12 

Type VR Vitreous Power 

c 

~/+I·---B---·*I·'-~~:-
WIlli 

325DI9'''C 
Tem . Rill 

1.0 
2.0 
3.0 
5.0 
7.0 

10.0 
12.5 

A 

RHllllnco Lud (C) 
/-----,-----f.---r---j Size 

OIometer(A Min. Max. Inch .. 
.093± .031 1.50 3K .020 
.187± .031 1.50 3K .032 
.187 ± .031 2.5 0 6.8 K .032 
.187 ± .031 .937 ± .062 70 16K .032 
.312 ± .062 1.000 ± .062 140 27K .040 
.312 ± .069 1.7SO ±.062 250 SOK .040 
.375 ± .062 1.750 ± .062 320 72 K .040 

Type SA Epoxy 
Meets or exceeds MIL-R-93D 

/+----B--_~-2± 1/8_ 

T.I·LobI Mil R93D DII. L.ngth Lead "IX. Yalue Wattlg. MIX. Yottage 
Mil. Cemm. S Ie Dell. A±.D15 B±.D31 Dlo.C Mil. Comm. Mil. Comm. 

SAl AB55 2SO .500 .032 22SK 1.1 M .15W .3W 400 400 
SA2 RB54 .2SO .7SO .032 448 K 2M .25W .4W 300 400 

SA3 RB53 .375 .7SO .032 7SO K 8M .333W .5W 300 400 
SA4 RB52 .375 1.000 .032 1.5 M 10M .5W .75W 600 BOO 
SA5 RB57 .500 1.000 .032 2 M ISM .75W LOW 800 1000 
SAS RB58 .500 1.531 .032 3 M 24M LOW 1.5W 900 1200 
SA7 RB5S .500 2.031 .032 5.11 M 24 M 1.25W 2.0W 1200 1800 
SAil .2SO .625 .032 400K .SSW 800 
SA13 .312 .937 .032 1.2M .5W 800 
SA16 RB58 .250 .375 .032 127 K 205 K .125W .25W 200 200 
SA19 .250 .250 .032 500 K .2W 200 
SA1B .500 .500 .032 3Mog .5W 500 

-.Subminiatures 
TeI·Lan Dllmeter Lenglh 

S A±.DIS B±.031 
SA9 .135 .312 
SAl0 .165 .500 
SA20 .165 .500 
SA21 .187 .375 
SA22 .150 .400 
SA24 .125 .250 
SA25 .110 .300 
SA26 .125 .375 
SA29 .tOO .300 
SA30 .200 .405 
SA31 .100 .220 

LIOd 
DIs.C 
.025 
.025 
.025 
.025 
.025 
.020 
.020 
.025 
.025 
.025 
.020 

Maximum 
Vllue 
400K 
500K 
400K 
500K 
190 K 
75K 
85 K 

140 K 
80K 

550K 
70 K 

Maximum 
WI • 

.08W 

.2W 

.ISOW 

.125W 

.07W 

.05W 

.05W 

.OSW 

.05W 

.13W 

.04W 

Maximum 
YoIla • 
100 
100 
100 .. 200 
100 •. 200 
100 
100 
100 
100 
100 
100 
100 

Ultra Low Ohm Power 

Ltngtll 01...-
B A 

. 406±.015 .094±.015 

.58O±.015 .210±.015 

. 920 ± .015 .330 ± .015 

LIOd 
L 

1.5 Min . 
1.5 Min. 
1.5 Min. 

Lead Rnlltlnce Measurement 
C Polnlllfom 

.025 ± .002 .375 each side 

.032 ± .002 .375 eeoh side 

.040 ± .002 .375 .. oh side 

power & precision 
wirewound resistors 

Type PW Series 

-_~_--1 MIN 

TeI·Lan Mil R93D A 8 C D 
S Is Dell. ± .015 ± .032 ± .015 

Mo. Value 
MH. Comm. 

Wal1og1 _. Yollete 
Mil. Comm. Mil. Comm. 

PWI RB71 2SO .312 .025 .200 lOOK 125K .125W .15W 300 
PW2 .250.406 .025 .200 175K 2W 800 
PW20 RB70 .375 .500 .032 .2OO .. 2SO 301 K 375K .2SOW .33W ISO 800 
PW40 .468 .625 .032 .250 •. 300 500K .3W 800 
PW31 .500 .S25 .032 .250,.300 1.75M .6W 800 
PWl0 .406 1.2SO .032 .2SO .. 3OO 1.0M I.OW 1200 
PW50 .531 1.000 .032 .250 .. 300 3.0Mog I.OW 1200 

Type EL Silicone Power 
Meets or exceeds MIL-R-26 

~~I 
~125 MIN~ * f 

~= 
Mn Wal lIIIe • Inch" -. RH. 

~h~ DHlg. 
Jl5· ~ Dis. (A) Llngtll (8) I'~~"'\o Il'.:0 

RW 
ELV. .5W LOW .090± .031 .215 ± .031 5000 5000 .020 
ELl; .75W 1.0W .094 ± .031 .280 ± .031 I K 1.5 K .020 

~A RW70 .OW 125W .094 ± .031 .406 ± .031 2K SK .020 
EL1B 1.0W I.SOW .094±.031 .530 ± .031 4K 9K .020 
EL1C I.OW 2.OW .135 ± .031 .335 ±.031 2K 4.4K .025 
EL2F 2.5W aow .18H.031 .500 ± .082 4K 12 K .032 
EL2H 2.5W LOW .18H.031 .385 ±.062 2K 5.' K .032 
EL2G 2.5W 3.0W .188 ± .031 .430± .062 2K 8K .032 
EL2B 3.0W I.5W .188 ± .031 .625 ± .062 8K 16 K .032 

~i4A_ 3.25W 1.5W .18H.031 .825 ±.062 10 K 2B K .032 
IEL2E RW59 2.5W I.5W .195 ± .031 .500 ± .062 8K 15.4K .032 

EL2E RW69 2.5W I.5W .195 ± .031 .500±;1162 8K 15.4K .032 

.Ei.2I. RW79 .OW I.5W .195 ± .031 .580 'i.082 8K 19K .032 
EL2D 3.0W I.OW .2SO ± .031 .500 ± .062 7.5 K 19K .032,.040 
EL2C 3.OW tOW .2SO ± .031 .562 ± .062 8K 22K .032 .. 040 
EL2 1.5W 1.5W .2SO± .031 .S25 ± .062 12K 31l<. .032,.040 
EL3 .3.5Vi .5.0Vj .295± .031 .500 ± .062 8.3 K 23K .032 .. 040 
ELS RW74 5.0W '.OW .290 ± .062 .925 ± .093 22K 56K .032,.040 
EL7 6.OW I.OW 290±.062 1.200 ± .093 '35K 90K .032,.040 
ELSA BW57 5.0Vi [6.5"" .350± .062 1.000 ±.093 351 90K .040 
ELSA RW67 5.OW >.5W .350 ± .062 '.000 ± .093 35K 90K .040 
EL7A 7.0W I.OW .350 ± .062 1.360 ± .093 45K I lOOK .040 

ELl0" RW5B 110W l1W .3SO± .062 I.B15 ±.093 75K 1175K .040 
ELiOA RW6B I lOW ~IW .350 ,J:,,062 I.Bj5±~Il9:t 751 1175K .040 
EL12 ~W~ 1'2W ~4W .469 ± .062 2.000 ±.093 90K 1 235K .040 

Additional items include: 
• TYPE EH - Aluminum Housed 
• TYPE BL - Beryllium Oxide 
• TYPE PR - Subminiature Printed Circuit 
• TYPE 081 - §pecial Temperature 

Compensation 
• TYPE 0239 - SpeCial 4-Terminal Device 

Send for our new. catalog covering our 
complete lin~ of fixed wirewound resistors . 

INC. 

A·2030 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

SPRAGUE R-C NETWORKS 
Type 206C 
Line Terminator 
Conformal-Coated SIP 
R-C Networks 
Features 

• 8,9 and 10-Pin SIPs Standard 
• X7R and COG Capacitors 
• Low Cross Talk 
• Virtually Unlimited Custom 

Capability 

Electrical Specifications 
Resistors 

Resistance Range: 10 Ohms to 1 Megohm. 
Resistance Tolerance: 

± 2% or ± 2 Ohms, whichever is greater. 
Temperature Coefficient: ± 200 ppmre. 
TCR Tracking: ± 100 ppm/oe. 
Operating Voltage: 50 V Max. 
Operating Temperature: - 55°C to + 125°C. 

Power Ratings: at + lOoe. 
Power per Resistor: 125 mW. 
Pins: 6-Package Power: 0.6 W. 
Pins: 8-Package Power: 0.8 W. 
Pins: 10-Package Power: 1.0W. 

Catalog Numbering System 
206C H 500 R2 T U 

~ T CAPACITOR VALUE. U = 0.01 fJ.F 

CIRCUIT. T = LINE TERMINATOR. 

ESISTOR TOLERANCE. X2 = ± 2% (2100 OHMSI. 
R2 = ± 2 OHMS «100 OHMS). 

Electrical Specifications 
Capacitors 

Capacitance: 56 pF to 0.01 fLF. 
Capacitance Tolerance: ± 10%. 
EIA Characteristics: XlR and COG. 
Dissipation Factor: Max. 2.5%. 
Temperature Coefficient: + 15%. 
Dielectric Test: 2.5 X Rated Voltage. 
Moisture Resistance: Meet requirement of 

MIL-Std-202, Method 106. 
Operating Voltage: 50 Vat + 125°C. 

100Vat +85°e. 

LINE TERMINATORS 

RESISTANCE CODE. IN OHMS. THE FIRST 2 DIGITS ARE SIGNIFICANT FIGURES. 
THE 3RD IS THE NUMBER OF ZEROS FOLLOWING. 

NUMBER OF PINS. H = 8-PINS 

L-.---SPRAGUE TYPE NUMBER. 

Popular 
Cap. Codes 

56 pF F 
100 pF G 
220 pF J 
410 pF L 

1000 pF N 
0.01 f.'F U 

J = 9-PINS 
K = 10-PINS 
(4 TO 22 PINS-SPECIAL ORDERI 

Popular 
Resistance Codes 

50.n 500 
56 n 560 
68 n 680 
75 n 750 

100 n 101 

Number LMAX. 
of Pins in. 

o (4-Pin) 0.390 
E (5-Pin) 0.490 
F (6-Pin) 0.590 
G (l-Pin) 0.690 
H (8-Pin) 0.790 
J (9-Pin) 0.890 

K(10-Pin) 0.990 
L (II-Pin) 1.090 
M (l2-Pin) 1.190 

4700 

For applications engineering assistance, write or call Thick-Film 
Products, Sprague Electric Company, 89 Factory St. Extension, 
Nashua, New Hampshire 03060-3351· Tel. 6031883-9774. For 
complete technical data, write for Data Sheet RN-126A-3 to 
Technical Literature Service, Sprague Electric Company, 
P.O. Box 9102, Mansfield, MA 02048-9102. 

,~~" .. SPRnGUE ® 
I •• ,\,~ 
"U1:!' 

THE MARK OF RELIABILITY 
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4700 RESISTORS 4700 

CARBORUNDUM@ NON-INDUCTIVE POWER 
RESISTORS 

Choose Type SP for great A-C power 
handling capability, whether it be at 
power frequency or many megahertz. 

Choose Type A when high resistance is 
required in a high power non-inductive 
resistor. 

Choose Type AS for its ability to absorb 
huge amounts of energy and for its non
inductive property at high voltage. 

STANDARD SIZES 

CHARACTERISTICS 
Maximum Operating Temperature: °C 

Temperature Coefficient: Percent per degree C, 
-55°C to maximum rated temperature 
Voltag~ Coefficient: Maximum percent per kilovolt per 
inch active length (overall length less termination) 
Short Time Overload: Maximum percent change after 
5 cycles 10 times rated power, 5 seconds on, 90 seconds off 
Moisture Resistance: Maximum percent change when 
tested per MIL-STD-202 method 103 

*with epoxy insulation for use in oil 

Type SP Type AS Type A 

350 230 230 
150* 

±0.075 -0.075 -0.20 

1.0 1.0 -
2.0 2.0 -
2.5- 2.5 2.5 

(Special sizes are also available: consult factory.) lcro_m. 6:IJ 
Type A B C (SP & AS) C (A) 

884SP 2.0 0.50 0.22 -
885 SP, AS, & A 2.5 0.75 0.50 0 
886 SP, AS, & A 5.0 0.75 0.50 0 
887 SP,AS,&A 6.0 1.00 0.75 0.5 
888 SP, AS, & A 8.0 1.00 0.75 0.5 
889 SP, AS, & A 12.0 1.00 0.75 0.5 
890 SP, AS, & A 18.0 1.00 0.75 0.5 
891 SP 18.0 2.00 1.50 -
892SP 24.0 2.00 1.50 -

SERIES 800 AND 1000 ELECTRICAL SPECIFICATIONS 
This general line is available in a wide 
variety of sizes and terminations. They 
retain the non-inductive and heavy load 
characteristics of all Carborundum ce
ramic resistors. These resistors can han
dle up to 1000 watts, 165 KJ and 165 KV 
in resistance values from 1 ohm to 1 
megohm. 

Parts are specified by the four or five char
acter type number (for example 885SP, 
888AS, 890A), the first two digits of the 
resistance, a single digit to indicate the 
power of ten multiplier, and a "J" for 
±5%, a "K" for ±10%, or an "L" for 
±20%, Where the resistance is less than 
ten ohms, the power of ten multiplier is 
not used, and an "R" replaces the deci
mal point. Thus R50 = 0.50 ohm, 7R5 = 
7.5 ohm, 220 = 22.0 ohm, 152 = 1500 
ohm, etc. *Type AS with a suffix letter to 
part number denotes optional construc
tion: "D" for dielectric coating; "0" for 
oil application; "N" for No Arc terminal. 
Consult Customer Service for additional 
options and part number detail. A typical 
part number would be 886AS501KD. 
This represents a type AS resistor, 5" 
long x %" diameter, 500 ±10% ohms, 
with dielectric coating. 

Length 
and 

Diameter 

2" x 112" 
2112" x %" 

5"x%" 

6" xl" 

6" X 1112" 

8" xl" 

8" X 1112" 

12" xl" 

12"x 1112" 

18" xl" 

18"x1Y2" 

18" X 2" 
24"x2" 
24" X lY2" 

Standard Oil Engineered Materials Company 
Electronic Ceramics Division 
Post Office Box 339, Niagara Falls, NY 14302 

Type 

884SP 
885SP 
885AS 
885AS .. D* 
885A 
886SP 
886AS 
886AS .. D* 
886A 
887SP 
887AS 
887AS .. D* 
887A 
1026AS 
1026AS., D* 
888SP 
888AS 
888AS .. O* 
888A 
1028AS 
1028AS., D* 
889SP 
889AS 
889AS .. D* 
889A 
1032AS 
1032AS .. D* 
890SP 
890AS 
890AS .. D* 
890A 
1038AS 
1038AS .. D* 
891SP 
892SP 
1044AS 
1044AS .. O* 

Tel: (716) 278-2553 • Telex: 67-11401 (CARBO VW) 

~---- ----A±Y" ---_" [ 

l, 

D 

0.25 
0.50 
0.62 
0.50 
0.88 
0.88 
0.88 
1.00 

t- - ------
- -

1-- - ----

I-- 0 ± '/8 J M I' etal !Zed Ends 
1.00 

Resistance Available Average 

Min. 

1.0 
1.0 
6.0 
6.0 

1500 
1.0 

15.0 
15.0 

3900 
1.0 

12.0 
12.0 

3900 
5.0 
5.0 
1.0 

15.0 
15.0 

4700 
6.5 
6.5 
1.0 

25.00 
25.00 
8200 

9.0 
9,0 
1.0 

40,0 
40.0 
12K 
15.0 
15.0 

1.0 
1.0 

20.0 
20.0 

(ohms) Power Peak Peak 
@400C Energy Voltage 

to Max. (watts) (joules) (volts) 

200 22.5 250 1,000 
130 45 250 1,000 

1200 15 2,800 4,000 
1200 15 2,800 8,000* 
220K 15 750 3,750 

330 90 500 4,000 
3300 30 7,000 10,000 
3300 30 7,000 20,000* 
390K 30 1,500 10,000 

330 150 1,600 4,000 
3300 50 13,000 15,000 
3300 50 13,000 30,000* 
390K 50 6,000 12,000 
1200 70 37,000 15,000 
1200 70 37,000 30,000* 
390 190 2,100 6,000 

3900 75 16,500 22,500 
3900 75 16,500 45,000* 
470K 60 7,500 15,000 
1875 100 46,000 22,500 
1875 100 46,000 45,000* 
680 275 3,200 10,000 

6800 100 27,000 37,500 
6800 100 27,000 75,000* 
680K 90 12,500 25,000 
2500 150 75,000 37,500 
2500 150 75,000 75,000* 
1000 375 4,200 16,000 
10K 150 43,000 60,000 
10K 150 43,000 120,000' 
1M 125 20,000 40,000 

3800 225 119,000 60,000 
3800 225 119,000 120,000* 

450 750 15,000 16,000 
600 1000 17,500 22,000 

4800 300 164,000 82,500 
4800 300 164,000 165,000* 

STANDARD OIL 
ENGINEERED MATERIALS 
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4700 RESISTORS 4700 

CARBORUNDUM@ NON-INDUCTIVE POWER 
RESISTORS FOR SPECIAL PROBLEM SOLUTIONS 

Series 102/104/106/109AS & 
SP Pencil-type Resistors 
These %" diameter resistors are avail
able in a variety of lengths. Pencil 
shaped resistors offer unique non-induc
tive and high-voltage properties in a 
compact, easily-wired configuration. 

Type AS for high voltage and energy 
applications. 

Type SP for high AC power handling 
capabilities. 

Length 

2" 

4" 

6" 

9" 

TYPE 234 AND 231 Specifications 
RESISTORS Resistance, 

ohms ±5%, 

#20 A.W.e. T 
~j~~:edr L 0.37511 dia. max. 

Resistance 
Available Average 

(ohms) Power @ 400 C 
Type No. Min. Max. (watts) 

102AS 30 9,000 5 
102SP 1 700 15 
104AS 55 18,000 9 
104SP 2 1,500 25 
106AS 90 30,000 13 
106SP 3 2,400 36 
109AS 150 48,000 20 
109SP 4 3,800 55 

234SP 234AS 231SP 231AS Characteristics 234SP 

Short Time 
Oveload 5% Carborundum type 234 and 

231 resistors are a small size ±10%, ±20% 1·330 12·5000 1·1000 25·6250 max. 

non-inductive bulk type re- Peak Voltage 500 2.5kv 375 1.5kv • 10 Cycles of 
sistor (there are no spirals or Volts Volts 1000% rated 

windings), capable of dissipat- Power at 40°C 10 3 2.5 1.5 power 

ing a full 10 walts of power Watts Watts Watts Watts • 5 sec. on, 
(Type SP) or absorbing 275 Derate Linearly 90 sec. off 

Joules of energy (Type AS). to 0 Watts at 350°C 230°C 350°C 230°C Life test 

234 -%" x 1" 
Max operating 1 OOOhr rated 5% 

I temperature 350 0 C 230°C 350°C 230°C power max. 

f- Silver 
Metalliza.tion 
'h"max 

Peak 
Energy 
(joules) 

600 
50 

1,200 
95 

1,900 
155 

3,000 
250 

234AS 231SP 

1% 3.5% 
max. max. 

5% 5% 
max. max. 

peak 
Voltage 
(volts) 

3,000 
1,000 

9,000 
3,600 

15,000 
5,000 

25,000 
8,800 

231 AS 

1% 
max. 

5% 
max. 

231-%/, x %" I Pea k Energy 30 275 15 75 Temperature ±0.075% -0.075% :±O.075% -0.075% 

Termination and Mounting 

Electrical connection to the resistive 
bodies of resistors is made by flame
sprayed metal end bands. The standard 
metal is aluminum for type SP, nickel or 
silver for types AS and A. Special ter
minations of brass or copper overspray 
or tinned ends are readily available spe
cials. Add "B," "C," or "T" respectively 
to the part number to designate these 
special terminations. 
In most cases, connections to the resis
tors may be made by stock clips such as 
these: 

TYPE AS EPOXY COATED STYLE 

Joules Joules Joules Joules Coefficient 

2",OOIYT+Hv ~~h0ll "'"w:~IflIr"~"'l~:n;::'Y:::::m~j= - - : III ~ IIII! 1 

CUPS DIMENSIONS 
Stock No. Size Holes 

35370 V2" 1 
35267 %" 1 
35268 1 I, 2 
35371 }l/2" 2 
35269 2" 2 

Matenal: Beryllium Copper 
Finish: Electro Tin Plate 

A B C 

0.620 0.090 0.560 
0.940 0.155 0.830 
1.230 0.170 1.070 
1.650 0.100 1650 
2.375 0.544 1.080 

0 

0.500 
0.750 
1.000 
1.500 
2.000 

laC laC laC 

E F T 

0.093 0.020 
0.144 0.020 
0.128 0.024 

0.925 0.103 0.032 
0.375 0.125 0.043 

Carborundum Type AS High-Energy Ceramic Resistors are 
available with an epoxy coating which protects the resistors 
body from contaminants. It is especially useful where the 
resistor is employed in an application where it is not protected 
from a dirty ambient atmosphere or where it is immersed in a 
cooling or dielectric fluid. Energy level in oil should not ex
ceed 300 joules/cc. 

-------------~-+--~ 

The overall length, L, of the coated resistor is approximately 
0.25" longer than the uncoated part; the diameter, 0, is ap
proximately 0.30" greater. Coated resistors are also available 
with an axial mounted tab. 

Standard Oil Engineered Materials Company 
Electronic Ceramics Division 

0.156 dia. (2) 

laC 

V w 
0.188 0.375 
0.312 0.625 
0.156 0.625 
0.250 0.500 
0.375 0.750 

Post Office Box 339, Niagara Falls, NY 14302 STANDARD OIL 
Tel: (716) 278-2553 • Telex: 67-11401 (CARBO VW) ENGINEERED MATERIALS 
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4700 RESISTORS 

Thick-Film Chip Resistors 
Chip resistors were State of the Art's first manu
factured product, and in the years since we started 
production our resistor chip line has grown into the 
broadest range of thick film chip resistors offered 
anywhere. We offer lower values, higher values, 
closer tolerances, flatter temperature coefficients, 
smaller sizes, etc., etc. 

RESISTOR PERFORMANCE 
PERFORMANCE CHARACTERISTICS 
STANDARD PRODUCTION 

RESISTANCE TO SOLDERING 
THERMAL SHOCK 
SHORT TIME OVERLOAD 
HIGH TEMPERATURE STORAGE 
LOAD LIFE (1000 hrs) 

SIZES AVAILABLE 

MAX CHANGE 
IN RESISTANCE 

0.5% 
0.5% 
0.5% 
1.0% 
1.0% 

State of the Art offers fourteen standard resistor chip 
sizes, ranging from the extremely compact .030 x .020 
inch chip to a 2-watt chip measuring .250 x .125 inch. 

OTHER SIZES 
AVAILABLE 

0703 
1002 
1507 

CHECK WITH FACTORY 
FOR FULL OETAILS 

PART NUMBERING SYSTEM 
Our part numbering system is explained on the right. As 
an example, we show the part number of our standard 
production; passivated; 50 x 40-mil chip; with pretinned 
nickel barrier wrap-around terminations, 15 ohm ± 5%. 
The part number is S0504CPX150J: 

PACKAGING 
Standard production resistors are bulk packed in anti
static bags. High reliability units are packed in anti-static 
"waffle pack" chip trays. Tape and reel packaging is 
available for sizes 0504, 0705, 1005, 1206, and 1505 
when requested. 

If in doubt about the proper codes, 
or if there is more information to be 

transmitted than the part number 
can carry, use plain language. 

o 

o 

o 

IJ 

o 

o 

SOLDER 
NICKEL BARRIER 

BASE TERMINATION 

STYLE C CONSTRUCTION 

TABLE I J MEASUREMENT IN INCHES 
MEASUREMENT IN mm - lmm = .03937 inch. 

SIZE LENGTH WIDTH MAXIMUM 
CODE (L) (W) THICKNESS (T) 

0402 .040±.005 .020±.005 .020 
1.02 ±.13 .51 ±.13 .51 

0504 .050±.005 .040±.005 .020 
1.27 ±.13 1.02 ±.13 .51 

1005 .100±.008 .050±.005 .020 
2.54 ±.21 1.27 ±.13 .51 

1505 .150±.010 .050±.005 .020 
3.81 ±.25 1.27 ±.13 .51 

2010 .200±.010 .100±.010 .030 
5.08 ±.25 2.54 ±.25 .76 

S 0504 C PX 150 J 

A·2034 For manufacturers' sales offices, see yellow pages 

4700 

STYLE A CONSTRUCTION 

END-BAND MAXIMUM MAXIMUM 
(B) POWER (mW) VOLTAGE 

.007- .015 50 30 .18 - .38 

.007- .017 125 40 .18 - .43 

.010- .025 250 75 .25 - .64 

.010- .030 330 100 .25 - .76 

.020- .040 1000 125 .51 -1.02 

EEM 1988 
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MIL-R-55342 Thick-Film Chip Resistors 

GOLD TERMINATIONS 

D~~A ~c 
~1 

VB 

'W' TERMINATION 
GOLD WIRE BONDABLE 

CHARACTERISTICS 

DIMENSIONS 

Di:::!-:::; I---~-L 

E~i 
":...I fr/B 

'B' TERMINATION 
PRETINNED NICKEL BARRIER 

TECHNICAL SPECIFICATIONS 

RESISTANCE TEMPERATURE CHARACTERISTICS 
MAXIMUM AMBIENT TEMP. FULL POWER 
MAXIMUM TEMPERATURE ZERO WATTAGE 
THERMAL SHOCK (max. % change) 
LOW TEMP. OPERATION (max. % change) 
SHORT TIME OVERLOAD (max. % change) 
HIGH TEMPERATURE EXPOSURE (max. % change) 
RESISTANCE TO BONDING EXPOSURE (max. % change) 
MOISTURE RESISTANCE (max. % change) 
LIFE, 2000 HOURS (max. % change) 

SIZE RM0505 RM0705 RM1005 

LENGTH A .050 ".010 .075 +.010 .100 + .010 
- .005 -.005 -.005 

WIDTH B .050 + .005 .050 +.005 .050 +.005 
-.005 -.005 -.005 

THICKNESS C .015 +.007 .015 +.007 .015 +.007 
-.000 -.000 -.000 

ENDB!~~ 0 .010 ±.005 .015 ± .005 .015 ±.005 

E~g1l~~ E .015 ±.005 .015 ± .005 .015 ±.005 

TEMPERATURE CHARACTERISTICS 
K M 

O± 100 
70'C 

125'C 
±0.50 
±0.25 
±0.25 
±0.50 
±0.25 
±0.50 
±2.00 

RM1505 

.150 +.010 
- .005 

.050 +.005 
-.005 

.015 +.007 
-.000 

.015 ±.005 

.015 ±.005 

0,,=300 
70"C 

125"C 
:'c0.50 
~0.50 

:'c0.50 
:'c 1.00 
+0.25 
,,0.50 
:>:2.00 

RM2208 

.225 +.010 
- .005 

.075 + .005 
-.005 

.025 + .007 
- .000 

.015 ±.005 

.015 ±.005 

OUR MIL-R-55342 TERMINATIONS FEATURE NICKEL BARRIER 

PRODUCTION TESTING 
Inspection of Product for Delivery 
Production testing of product for delivery consists of 
group A and group B inspections. Each production lot or 
batch of chip resistors must pass this screening before 
shipment can be authorized. 

Each production batch must be subjected to and pass 
the group A screening listed below. Sub-group 2 sam
pling is in accordance with MIL-STD-105, general in
spection level II. 

Each production batch must also pass the group B tests 
below. Sampling is in accordance with MIL-STD-105, 
special inspection level S-4. 

GROUP A - INSPECTION 

SUBGROUP 1 
THERMAL SHOCK 
DC RESISTANCE 
SUBGROUP 2 
VISUAL and MECHANICAL INSPECTION 

GROUP B - INSPECTION 

SUBGROUP 1 
RESISTANCE to BONDING EXPOSURE 
RESISTANCE-TEMPERATURE CHARACTERISTICS 
LOW-TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
SUBGROUP 2 
ADHESION 
SUBGROUP 3 
SOLDERABILITY 

PACKAGING 
Resistors are packaged in anti-static waffle packs. Tape 
and reel is available Dn request. Individual chips are not 
marked. Each package contains a noncorrosive label 
indicating source code, lot number, military part num
ber, quantity, date code, resistance value and tol
erance. Unit packages are heat sealed in water-vapor 
proof conductive bags in cDnformance with 
MIL-B-S1705 (type I) and are labeled per MIL-STD-129. 

PART NUMBERING SYSTEM 
To order MIL-R-55342 thick film chip resistors, use part numbers as in the following example. A 
.075" x .050",100 ohm, ± 1% tolerance, ± 100 PPM, tinned, wrap-around resistor is properly 
indicated with part number: M55342K06B1 OODS, which has the code elements shown below. 

M55342 K 06 B 1000 S 

OS' Failure Rate level on all sizes > 50 ohms. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2035 
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Thin-Film Resistor Products 
State of the Art, Inc. is proud to announce the availability of a broad range of 
thin film resistor products. We have refined the process of RF sputtering to 
achieve extremely stable and precise resistive and conductive films for 
microwave and a wide variety of other hybrid microelectronic applications. 

CHIP RESISTORS 
• 7 sizes (Military, Aerospace, and Microwave Applications) 
• TCR to 25 ppm, (- 55 to + 125°C), Tolerance to 0.1 % 
• Meets MIL-R-55342 characteristics 'E' and 'H' 
• Wire bondable and wrap-around pretinned NICKEL BARRIER 

terminations 

Custom Networks 
State of the Art produces a variety of custom conductor networks, resistor 
networks, and resistor/capacitor networks in low and high volume. We can 
quote and manufacture from a complete network layout or from a schematic 
with size, component, and output pad location requirements. Our design 
department will be glad to assist you in designing your network to achieve your 
lowest cost. 

METALIZED SUBSTRATES 
• Nichrome/Nickel/Gold (NiCr/Ni/Au) 
• Tantalum NitridelTitanium-Tungsten/Gold (Ta2NITiW/Au) 
• Single/Double sided metalization up to 4" x 4" Alumina 
• 20 ohms/sq to 2000hms/sq resistivity 

CUSTOM NETWORKS 
• TCR to 25 ppm (-55 to + 125°C), Tolerance to 0.1% 
• Geometries to 0.25 mil on SILICON and to 0.5 mil on ALUMINA 
• High stability resistive films (0.1 %/1 000 hours, 125°C) 

NETWORK CONSTRUCTION 
SUBSTRATE: 96% Alumina std - 99% Alumina optional 
THICKNESS: .025 inch std - .012.015.020.040 inch optional 
LINEAR TOOLING: Laser scribed, green scored, diamond saw cut 
HOLE TOOLING: Laser drilled, green punched 
CONDUCTORS: Silver, palladium silver, platinum silver, gold, platinum gold, etc. 

NICKEL BARRIER is available on some types of networks. 
RESISTORS: Screened on substrate or thick film chip 
PASSIVATION: Glass or silicone based 
TINNING: Solder dip or solder paste 
CAPACITORS: Screened on thick film or multilayer ceramic chip 
COMPONENT MOUNTING: Conductive epoxy or solder reflow; Other 

components: consult factory 

Surface~Mount Resistor Networks 
State of the Art produces a variety of surface mount resistor and resistor/capacitor networks. 
These devices feature thick film materials on alumina substrates, providing good thermal man' 
agement and electrical stability. The standard "lead" configuration is a pretinned wrap-around 
with NICKEL BARRIER, offering excellent resistance to leaching in rigorous soldering appli
cations such as reflow and vapor phase. For high volume applications where maximum economy 
is needed, top surface only terminations are available. 

RESISTANCE VALUES 

10 ohm to 1 Mohm, STANDARD 
1 ohm to 100 Mohm, SPECIAL ORDER 

TOLERANCE 
10%,5%,2%,1% 

TEMPERATURE COEFFICIENT 

300 ppm, 200 ppm, 100 ppm 

PERFORMANCE CHARACTERISTICS 
MAXIMUM CHANGE IN RESISTANCE 

LOW TEMPERATURE OPERATION 
SHORT TIME OVERLOAD 
MOISTURE RESISTANCE 
THERMAL SHOCK 
RESISTANCE TO SOLDERING HEAT 
HIGH TEMPERATURE EXPOSURE 
LIFE 

100 PPM OTHER 
UNITS UNITS 

~0.25 

~0.25 
~0.5 

~0.5 

~0.25 

~0.5 

'2.0 

~0.5 

~0.5 
~0.5 
~0.5 

~0.5 

~1.0 

~2.0 

CUSTOM DESIGNS 
State of the Art can produce a variety of custom 
network designs for surface mount applications. 
Using the SLAMDIP, JEDEC, or non-JEDEC style 
substrates, the individual resistors can be altered to 
suit the need; other resistance patterns can be 
applied - limited only by what can be put into the 
available space. 

We can also produce other substrate deSigns. 
Custom length, width, and "lead" configuration can 
be provided. Please contact State of the Art's engi
neering department for information and quotations. 
Tooling for special networks is not expensive. 

SLAMDIP RESISTOR NETWORK 
When State of the Art's "SLAM DIP" resistor network replaces individual chip 
resistors, you will save space and reduce your placement labor. Other 
benefits also surface, such as better tracking and lower board cost. 

JEDEC LCCC RESISTOR AND 
RESISTOR/CAPACITOR NETWORKS 

CONFIGURATION A 16 9 CONFIGURATION B 
SLAMDIP 8 

!Ill!!!! 
SLAMDIP 15 

POWER RATING POWER RATING 
Package 500 mW Package 500 mW 
Resistor 62 mW ReSistor 31 mW 

Maximum Voltage: 100V 1 

1+--- 410 __ 1 

IlfrlE 
02511+ 1 ~050 
1111 M1 fUM III lY IffiI 1111 

8 Maximum Voltage: 50V 

~ 1+-.030 MAX 

ffi NICKEL BARRIER WRAP·AROUND 
PRETINNED TEAMINATION 
96% ALUMINA SUBSTRATE 

-*
.040 

T 
w - STANDARD WIDTHS ARE 
150 INCH AND .200 INCH 

'6 9 

HttHff 
8 

Having a maximum profile height of just .030 inch (resistor circuits only), these 
packages are ideal in circuits where small size and low head space is needed. 
Almost any conductor, resistor or resistor/capacitor circuit can be placed on 
these substrates - limited only by the available space. Our 20 1/0 con
figuration is shown below, but a wide variety of sizes is available. 

CB-20 1/0 

.J'~'L 
~.-'.L_ 

A ~=:(;=: -. . ..... 
r---- 350----+j ->I 1+"000 MAX 

TD'···'·',; .. ··,'.·~.' .. ·.·.·' .. ;.·.· .. ·.' .. '···:··· 1···· .' 
050-./ I- -.J 1- 025 

I EUllh1fM 

f........ 

NICKEL BARRIEA . 
WRAP·AROUND 
PAETINNED 
TERMINATION 

.~ 

96% AlUMINA 
.. _' SUBSTRATE 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, 8'1098, C'1082, 0'1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0'1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0'1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. A'l 030 
Capacitors, Miniglossary ................. A·1027 
Capacitors, Product Selection Guide .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C'l 760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................ A'2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C'1643 

Filters, Product Selection Guide ........ A·1633 
IC Master ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................ 'O·1190 
Interconnection Systems, Product 

Selection Guide ............................. C'l 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8'1104 
Logofinder & Trademark Directories .... C'9 01 
Microwave Components, Product 

Selection Guide ............................ A'l 7 61 

Military Qualified Products List ........... 8'1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8'1181 
Opto Semiconductors, Miniglossary .. 8'1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C'1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0'2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ................................. 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ...................... A'1911 
Resistors, Product Selection Guide ... A·1849 
Servo Components, 

Miniglossary ................... 8'1238,0'2176 
SI Units, Basic Guide To, 

........... A·1090, 8'1050, C'1092, 001048 
SolenOids, Product Selection Guide .... 8'1612 
Switches, Product Selection Guide ..... 8'1636 
Thermal Components, Product 

Selection Guide ............................. 8'1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................ A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. 8'1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0'2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



METAL FILM RESISTORS TYPE-LM EPOXY COATED 

METAL FILM---------,. 

END CAP --------/ 

VPR type-LM Epoxy Coated Metal Film Resistors have 
been designed not only to meet but also surpass 
the specifications of MIL-R-10509 characteristics 
C, E, and F. The resistors feature a high evaporation of 
metal alloy on ceramic substrate with gold end bands. 
These resistors are then finished with coatings of exclu
sive silicon epoxy coating and paint. Special techniques 
and methods are used in every step of the process to 

r------EPOXy COATING 

~-------CERAMIC 

ensure the lasting reliability of the type-LM Metal Film 
Resistors with built-in low noise and low failure rate 
characteristics. 

VPR Type-LM Metal Film Resistors are available in 1/8, 
1/4,1/2, watt size; with 0.1 %,1/4%,1/2% or 1 % toler
ance; and temperature coefficient ± 5, ± 10, ± 25, ± 50, 
or ± 100 parts per million per degree centigrade. 

WIREWOUND RESISTORS TYPE WW SILICONE COATED 

The VPR WW Series are axial lead, silicone coated 
precision resistors. These parts are controlled stress 
wound on centerless ground cores of high quality alu
mina. The caps are welded to the resistive element, 
then copper-weld leads are welded to the caps. The 
body of the resistor is conformally covered with an 
exceptionally high temperature silicone coating. Mod
ern production equipment allows competitive pricing 

and superior quality. 

Tolerances of the WW Series range through all the 
standard groupings from 5% down to .05%. Our stan
dard temperature coefficients are ± 90 PM on Values 
up to 1 ohm and ± 20 PM on values above 1 ohm. 
These parts meet & exceed MIL R-26E. 

ULTRA-PRECISION WIRE-WOUND RESISTORS 

• 
VPR's ultra-precision resistors should be used wherever 
there is a requirement for extremely tight tolerances, 
temperature coefficients or a combination of both. 
These resistors are wound on bobbins of molded epoxy 
with a single strand of nickel-chromium wire. This wire 
has no soldered or welded splices that will cause prob
lems after the circuit is in the field. All parts are wound 
on reversed pi segmented bobbins to eliminate any 
inductance. 
Tension is controlled and kept to a minimum while the 
winding process takes place to keep out any possible 
fatigue problems. The windings are then relieved of 

Sales: WEST HILL ROAD, P.o. BOX 1207 STOWE, VT 05672-1170 

=11 
stresses by extensive aging before calibration and ter
mination operations. 
The resistors are given a silicon buffer coat before the 
final epoxy molding occurs, resulting in a case size that is 
extremely consistent from part to part. Available in axial 
or radial leads. 

Resistance Tolerances (Most Sizes): 1 %; 0.5%; 
0.25%; 0.1 %; 0.05%; 0.025%; 0.01 %. 
Temperature Coefficient: 100 ohms and up: 
10 PPM/oC; 10 to 100 ohms: 20 PPM/oC; below 10 
ohms: 30 PPM/oC. 

802-253-8567 802-253-7649 • Factory: BISBEE, AZ 
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SEMI PRECISION POWER WIREWOUND RESISTORS FLAMEPROOF / FUSABLE 

VPR CT & CB Series resistors are manufactured to 
exacting specifications. A resistive element is wound 
around a fiberglass core by precision winders insuring 
uniform windings. Wire leads and caps are secured to 
the resisting element. The assembly is then installed in a 
fireproof ceramic tube or boat sealed with an especially 
formulated silicone compound. This provides excellent 
heat dissipation as well as single unit construction. A 
rigid OC program assures our customer that each part 
manufactured is to our specifications which eliminates 
costly customer rejects. 

FIREPROOF INORGANIC CONSTRUCTION 
VPR makes available Type CB & CT wirewound resis
tors in ten ratings: 1,2,3, 5,7, 10, 15, 18,22 and 25 watts. 

r ' 1', '7" 

APPLICATIONS: 
Type CB or CT wire resistors are recommended: .'n circuits where a wirewound resistor is required with 
a wattage dissipation equal to or less than the wattage 
rating of the CB or CT resistor selected. • For operation at 
a high ambient temperature. • For radio, TV or industrial 
circuits requiring the wattage dissipations, and where a 
fireproof resistor is essential. • In medium to high power 
bridge circuits requiring balanced pairs. • In power 
attenuator networks. • Wherever a low-cost. easily 
installed resistor is required. • In special applications 
requiring positive temperature coefficient, such as tran
sistor stages. • Applications where a CB or CT fusible 
resistor will replace both fuse and resistor, consult 
factory. 

PRECISION POWER RESISTORS 5 through 250 Watts 

5W Through 50W Compared To A 
Normal Pencil 

The KAL series resistors are designed for high power 
dissipation with precision tolerances in a minimum of 
physical size. They provide extremely efficient heat dis
sipation by mounting solidly to a metal chassis surface 
for maximum heat transfer. 
GENERAL SPECIFICATIONS: 
• Low hot spot ratings due to exclusive complete encap
sulation ofthe resistive element within the anodized alu
minum body. • Welded construction throughout 
assures long stable load life. • Copperweld leads are hot 
tin dipped for solderability. Heavy spade lug type leads 
are used on the 5 through 70 watt sizes, threaded heavy 
stud terminals are used on the 100 through 250 watt 

VPR'S SPECTRUM OF PARTS 

SERIES POWER MIN. TOL. TEMP. eo.* NON-INDUe. 
SWP .06Wto.25W .005% 10 PPM YES 
WP .15Wto 2W .01% 10 PPM YES 
LM .125Wto lW .01% 5 PPM OPTIONAL 

WW .5Wto lOW .01% 10 PPM OPTIONAL 
CB 2Wto25W 2% 400 PPM NO 

KAL 5Wto 250W .05% 20 PPM OPTIONAL 

Sales: WEST HILL ROAD, RD. BOX 1207 STOWE, VT 05672-1170 

70W Through 250W Compared To A 
Normal Pencil 

sizes .• Extruded aluminum housings are used for maxi
mum heat dissipation. • Cores are centerless ground for 
uniformity. 

ELECTRICAL SPECIFICATIONS: 
• Resistance Range-.05n to 275Kn • Tolerances
from 5% to .05%. • Temperature Coefficient-20PPM, 
slightly higher on low value resistors. Different TCs are 
available on special order. • Minimum dielectric 
strength-1,000 VAC through 10 watts, 2,500 V AC 
through 70 watts, 5,500VAC through 250 watts. • Oper
ating temperature range- -55°C to + 275°C • Stabil
ity-as low as .001 % per annum. 

*Temperature Coefficients: The TCs shown are for mid 
and high value resistors. Low value parts will run slightly 
higher. TCs of ± 2PPM are available on some parts. 
Some positive TCs are also available on special order. 
Example: + 6000 PPM. 

802-253-8567 • 802-253-7649 • Factory: BISBEE, AZ 
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4700 RESISTORS 

~RX-1 HI-MEG Resistors 
• Available resistances to 10,000,000 

megohms 

• Glass sealed hermetic resistors 

VICTOREEN HI-MEG RESISTORS were originally designed 
for use in electrometer circuits where a high order of 
performance is required. HI-MEG resistors achieve a high 
degree of accuracy and stability, and operate at this high 
level for a long period of time. The HI-MEGS are manufactured 
in accordance with MIL-R-14293A, characteristic T, and are 
measured at 5 volts. Reference to the typical voltage coefficient 
table below will indicate what deviations from the marked 
resistance value may be encountered when used at high 
voltages. By special order, Victoreen can supply resistors 
with resistance measurements at specified voltages. 

GLASS SEAL: HI-MEGS are vacuum sealed in a glass 
envelope which is treated with a special silicone varnish to 
keep the resistor relatively free from the effects of moisture. 
Care should be exercised, however to avoid contamination in 
handling, such as fingerprints, which might result in reduced 
effective resistance. 

NOISE: The noise level is negligible for most uses. 

POWER RATING: 1/2 watt @ 25°C. 

RESISTANCE: HI-MEG resistors are available in values from 
107 to 10" ohms. 

TOLERANCE: HI-MEG resistors can be supplied in the 
following tolerances: 1% below 2.5 x 10" ohms, 2% and 5% 
below 10'2 ohms, 10% below 10" ohms and 20% at 10" . 

MAXIMUM WORKING VOLTAGE: 1000 volts. 

MAXIMUM OPERATING AMBIENT TEMPERATURE: 100°C. 

RX-1 M Resistor 
Precision, Glass Encapsulated Resistor 

• Tolerances to 0.1 % 
• Resistance. Values to 100,000 Megohm 

• Metal oxide resistive element 

Victoreen is pleased to introduce a hermetically sealed, 
precision, metal oxide reSistor which is based upon the 
reliable RX-1. 

The AX-1M is available with resistance tolerances of 0.1% 
through 10,000 megohm, and 1, 0.5,and 0.25% through 
100,000 megohm. The use of the metal oxide resistive 
elements allows for vastly improved temperature and voltage 
coefficient performance characteristics. 

SPECIFICATIONS: 

R4sistance Range: 1 Megohm to 100,000 megohm 

Voltage Rating: 1000 volts 

Power Rating: 1/2 Watt at 25°C 

VICTOREEN RX-1 HI MEG resistors are commonly used for high 
resistance standards. By special order, Vlctoreen can calibrate these 
resistors at any voltage from 1 to 1000 volts. (Preference to decade 
multiples of 1, 2.5, and 5.) 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road 
Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 
TWX: (810) 421-8287 

4700 
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4700 RESISTORS 

~MINI-MOX Resistors 
• Metal Oxide Resistive Element 
• Wide resistance range 10 Kohms to 

100,000 Megohms 

• Yoltage rating to SKY 
• Power rating to 1.4 watt 
• Available with silicone or epoxy 

coatings 

VICTOREEN MINI-MOX TYPE NUMBER 

TYPE 

LEAD: 

MOX - 400 - 2 4 

SIZE~ T T LEAD 
COATING 

COATING: 
2 = High temperature 
3 = High reliability 
4 = Commercial 

leads 0.020" Dia. Tinned Copper 

Note: Dimension is 0.024" on 
MOX·200 and 0.028" on 
MOX-300. 

Outline Drawing for 
High Reliability Series 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road 

B 
DlA 

Outline Drawing for 
Higher Power and 
Commercial Series. 

Dia. Tinned Copper 

2 = 0.020" Tinned copper 
3 = 0.020" Tinned dumet 
7 = 0.032" Tinned copper 
9 = Other 9 = Other Cleveland, Ohio 44139-3395 U.S.A. 

(216) 248-9300 

MOX-400·22 
MOX·750·22 
MOX1125·22 

MOX-400·23 
MOX·750·23 
MOX1125·23 

Resistance 

1 K to 10,000 Meg 
lK to 10,000 Meg 
lK to 

1 K to 30.000 Meg 
1 K to 70,000 Meg 
lK to 100,000 

Power 
@70·C 

0.3SW 
0.70W 
1.40W 

0.2SW 
O.SOW 
1.00W 

'Values beyond 10,000 Meg are available in 5% and 10% tolerance. 

MOX·200 
MOX-300 

MOX·200 
MOX-300 
MOX-400 
MOX·750 
MOX1125 

1 K to 1,000 Meg 
1 K to 1,000 

0.2SW 
O.SOW 

1 Meg • 100 Meg 
1 Meg - 400 Meg 

10 K· SOO Meg 
20 K -1,000 Meg 
50 K - 1,500 Meg 

FAX: (216) 248-9301 
TWX: (810) 421-8287 

1000V 
2000V 
SOOOV 

1000V 
2000V 
SOOOV 

SOOV 
1000V 

101 Meg - 1,000 Meg 
401 Meg - 1,000 Meg 
SOl Meg - 1,000 Meg 

1,001 Meg - 2,000 Meg 
1,501 Meg - 3,000 Meg 

1.2,S 
l,2,S 

0.S,l,2,S 
0.S,l.2,S 
0.S,l,2,S 

EEM 1988 For manufacturers' sales offices, see yellow pages 

0.470" 
0.S40" 
1.23S" 

0.S40" 
0.860" 
1.2S0" 

0.140" 
0.140" 
0.140" 

0.16S" 
0.16S" 
0.165" 

1,001 Meg - 30,000 Meg 
2,001 Meg - 70,000 Meg 
3,001 Meg - 100,000 Meg 

A*2041 



4700 RESISTORS 

I-:-::==:=-IMAXI-MOX Resistors 
• Metal Oxide Resistive Element 
• Wide resistance range 1 Kohms to 

10,000 Megohms 

• Voltage rating to 37.5KV 
• Power rating to 12.5 watts 
• Available with silicone or epoxy 

coatings 

VICTOREEN MAXI-MOX TYPE NUMBER 

MOX - 2 -1 3 

TYPE 
SIZE--T T "'L-COATING 

LEAD 

LEAD: COATING: 
1 = 0.032" Tinned copper 
5 = 0.032" Tinned dumet 

2 = High temperature 
3 = High reliability 

6 = 6-32 Threaded Formula* 
9 = Other 

9 = Other 

"Available with the High Temperature coating only. 

MOX·1·13 
MOX·2·13 
MOX-3·13 
MOX-4·13 
MOX-S·13 

MOX·1·12 
MOX·2·12 
MOX-3·12 
MOX-4·12 
MOX-S·12 

MOX·1 
MOX·2 
MOX-3 
MOX-4 
MOX-S 

1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 

1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 Meg 
1 K to 10,000 

1.5W 
3.0W 
4.5W 
6.0W 
7.5W 

2.5W 
5.0W 
7.5W 

10.0W 

1K·300Meg 
1 K·6QOMeg 
1 K·900Meg 

12.5W 

1 K • 1,200 Meg 
1 K· 1,500 Meg 

Leads.032" 
Oia. Tinned Copper 

Outline Drawing for 
High Reliability Series 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road 

B 
DIA 

Outline Drawing for 
Higher Power Series. 

Dia. Tinned Copper 

Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 
TWX: (810) 421-8287 

7.5KV 
15.0V 
22.5V 
30.0V 
37.5V 

7.5KV 
15.0V 
22.5V 
30.0V 
37.5V 

301 Meg· 1,000 Meg 
601 Meg • 2,000 Meg 
901 Meg • 3.000 Meg 

1,201 Meg - 4,000 Meg 
1,501 ·5.000 

0.5,1,2,5 
0.5,1,2,5 
0.5,1,2,5 
0.5,1,2,5 
0.5,1,2,5 

1,2,5 
1,2,5 
1,2,5 
1,2,5 
1,2,5 

0.140' 0.345' 
2.140" 0.345" 
3.140" 0.345' 
4.140" 0.345" 
5.140" 0.345" 

1.120' 0.310" 
2.120" 0.310' 
3.120' 0.310' 
4.120' 0.310' 
5.120' 0.310' 

1,001 Meg • 10,000 Meg 
2,001 Meg . 10,000 Meg 
3,001 Meg . 10,000 Meg 
4,001 Meg • 10,000 Meg 
5,001 Meg . 10,000 Meg 

4700 
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4700 RESISTORS 

~SLIM-MOX Resistors 
• Metal Oxide Resistive Element 
• Noninductive resistor design 
• Wide resistance range to 5,000 

Megohms 
• Voltage rating to 20KV 
• Power rating to 15 watts 
• High dielectric and low outgassing 

epoxy coating 
• Resistance tolerances range from 0.5, 

1, 5, 10, and 20% 

1,000:1 .2 
1,000:1 .6 
1,000:1 .2 
4,000:1 .4 
4,000:1 .3 
5,000:1 .3 

Ratio tolerances available 0.5, 1, 3% 

SLlM·MOXfDf lK-20Meg 
SLlM·MOXfD2 lK-50Meg 
SLlM·MOXfD4 lK-l00Meg 
SLlM.MOX202 
SLlM·MOXfD8 1 K - 200 Meg 
SLIM·MOX2D4 
SLlM·MOX2D8 1 K - 400 Meg 
SLlM·MOX3D8 1 K-600Meg 
SLlM·MOX4DS 

Resistance Power 
@25'C 

SIL.2 1 K to 100 Meg 0.25W 
SLlM·MOXfOf 1 K to 250 Meg 0.5W 
SLlM·MOXf02 1 K to 1,000 Meg 1.0W 
SLlM·MOXfD4 1 K to 1,200 Meg 2.0W 
SLlM·MOXfDB 1 K to 5,000 Meg 4.0W 
SLlM·MOX202 1 K to 1,200 Meg 2.0W 
SLlM·MOX2D4 1 K to 5,000 Meg 4.0W 
SLlM·MOX2DS 1 K to 5,000 Meg 8.0W 
SLlM·MOX3DB 1 K to 5,000 Meg 10.0W 
SLlM·MOX4DS 1 K to 5,000 Meg lS.0W 

0.145" 

-11-" 

T 
+ 1.3" 

Outline Drawing 
tor Slim-Mox Resistor. C-----l~ 

0.12" 

I---B----l -I f-

Outline Drawing j..--c-..J 
forSIL-2. 

Outline Drawing 
for Divider-Mox 
Resistor. 

21 Meg - 100 Meg 
51 Meg - 250 Meg 

101 Meg - 500 Meg 

201 Meg - 1,000 Meg 

401 Meg - 2,000 Meg 
601 Meg - 3,000 Meg 

1.5KV 
2.0KV 
5.0KV 

10.0KV 
20.0KV 
5.0KV 

10.0KV 
20.0KV 
20.0KV 
20.0KV 

T 
1 
T 
.125 
MIN . 

.J..... 

0.30' 
0.34" 
0.34" 
0.34" 
0.34" 
0.59" 
0.59" 
0.59' 
0.84" 
1.09' 

0.145" 

~I--

T 
~ 
1.3" 

I 

101 Meg - 250 Meg 
251 Meg - 1,000 Meg 
501 Meg - 1,200 Meg 

1,001 Meg - 5,000 Meg 

2,001 Meg - 5,000 Meg 
3,001 Meg - 5,000 Meg 

0.30' 0.10" 
0.33" 0.2" 
0.58" 0.411 

1.08" 0.9" 
2.08" 1.9" 
0.58" 0.4" 
1.08" 0.9" 
2.08" 1.9" 
2.08" 1.9" 
2.08' 1.9" 

4700 
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4700 RESISTORS 

I--:-:==VICTO==iREEN POWER-MOX Resistors 
• Metal Oxide Resistive Element 
• Wide resistance range to 7,000 ~-- A + .96" --.-J 

Megohms 

• Voltage rating to 60KV 
• Power rating to 75 watts 
• 0.4" diameter ferrule, 1/4-20 threaded 

end cap, or radial bands 
• Available resistance tolerances 0.5, 

1,2,5% 

• Typical voltage coefficient 1 PPM/Volt 

VICTOREEN POWER-MOX Resistors are very high power or 
very high voltage applications, POWER-MOX Resistors are 
also available as voltage dividers. 

MOX-F 

MOX-G 

MOX-H 

MOX-J 

IIOX-F 
MOX·G 
MOX." 
MOX.J 

MOX·FRO 
MOX·GRD 
MOX·HRD 
MOX.JRD 

20 K - 300 Meg 301 Meg - 3,000 Meg 

20 K - 500 Meg 501 Meg - 5,000 Meg 

20 K - 700 Meg 701 Meg - 7,000 Meg 

20 K - 1,000 Meg 1,001 Meg - 7,000 Meg 

20 K to 3,000 Meg 25W 
20 K to 5,000 Meg 40W 
20 K to 7,000 Meg SOW 
20 K to 7,000 Meg 75W 

20 K - 2,500 Meg 15.0W 
20 K - 4,000 Meg 30.0W 
20 K ' S,OOO Meg 40.0W 
20 K ' S,OOO Meg SO.OW 

15KV 
25KV 
35KV 
SOKV 

5,000:1 
5,000:1 
5,000:1 
5,000:1 

1,2,5% 
1,2,5% 
1,2,5% 
1,2,5% 

20KV 
30V 
4SV 
SOV 

Power Mox with 
.4" Ferrule End Caps 

Power Max with 
-Silver Terminations 

~4". Ref. 

e 

I .. 
Power Max with 
Radial Band Option 

0.5,1,2,5 
0.5,1,2,5 
0.5,1,2,5 
0.5,1,2,5 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road 
Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 
TWX: (810) 421-8287 

A'2044 For manufacturers' sales offices, see yellow pages 

.4" 

T 

3.0" 
4.5". 
S.O" 
B.O" 

4700 

.770' 

.770' 

.770' 

.770" 
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4700 RESISTORS 4700 

Cylindrical DIVIDER-MOXResistors 
• Metal Oxide Resistive Element 

• Input voltage to 30 KV 
• Wide resistance range to 4,000 

Megohms 

• Divider ratio available to 10,000:1 

• Temperature coefficient tracking to 
25PPM/oC 

• Conformal epoxy coated 

VICTOREEN DIVIDER-MOX Resistors provide the design 
engineer with a voltage divider network and more. Effects of 
temperature coefficient matching, self generated heat and 
other parameters are minimized. 

When specifying Victoreen resistor dividers, the following 
information is required. 

R, value and tolerance 
R2 value and tolerance 

R, + R2 
Ratio = and ratio tolerance 

R2 

Resistance 

MOX·2RD 1 Meg to 1,000 Meg 
MOX-3RD 1 Meg to 2,000 Meg 
MOX-4RD 1 Meg to 3,000 Meg 
MOX-SRD 1 Meg to 4,000 Meg 

Ratio tolerances available 1, 2, or 5%. 

Power 

1.5W 
3.0W 
4.5W 
6.0W 

Outline Drawing 

Maximum 

7.5KV 
15.0KV 
22.5KV 
30.0KV 

Please call or write: 

VICTOREEN, INC. 
6000 Cochran Road 

Ratio 

5,000:1 
10,000:1 
10,000:1 
10,000:1 

Dia. Tinned Copper 

2.140' 
3.140' 
4.140' 
5.140' 

Cleveland, Ohio 44139-3395 U.S.A. 
(216) 248-9300 
FAX: (216) 248-9301 
TWX: (810) 421-8287 

EEM 1988 For manufacturers' sales offices, see yellow pages 

0.345' 
0.345' 
0.345' 
0.345' 

A·2045 



4700 RESISTORS 

VISHAY 
m BULK METAL FOIL 

Established Reliability 
MILITARY RESISTORS 

At the cutting edge of today's advanced technology, military programs like the Space 
Shuttle, Sky Lab, satellites, and S.D.I., Aegis, MK48, etc., Missiles and Military 
aviation like the F18, etc., often require established-reliability precision resistors 
beyond the level of existing military specifications. VISHAY can take the basic 
generic military resistor and with specific testing offer the following improved perform
ance specifications. 

RNC90Y 
MIL-R-55182/9 
(See Catalog VMF-2000) 

The VIS HAY RNC90Y (S555) resistor is qualified to 
the "R" reliability level for resistance values from 
4.990 through 121 KO and for tolerances from 
±0.005% to ±1.0%. VISHAY has aocumulated over 
160 million unit hours of testing on the RNC90Y 
resistor. The VISHAY RNC90Y high-performance 
resistors are designed for both the critical military 
systems market and for demanding industrial applica
tions. 
The same resistors are also available as a non
qualified product (S555) for customers deSiring ex
tended resistance range. Both the qualified and the 
non-qualified version are manufactured on the same 
product line facilities and are subjected to the same 
process, lot control, conditioning, and basic QPL 
testing requirements. 
The VISHAY RNC90Y resistor is approved to MIL
STO-9750 (NASA). It is also manufactured and pack
aged to comply with ESO requirements. 

M122/1 
MIL-R-122 
(See Data Sheet VMF-600) 

The VISHAY S22-1 (MI2211) resistor is qualified to 
the "R" reliability level for resistance values from 
4.990 through 50KO and for tolerances from 
±0.005% to ±1.0%_ VISHAY M12211 high-perform
ance resistors are designed for both the critical mili
tary systems market and for demanding industrial ap
plications. 
The same resistors are also available as a non
qualified product (S22-1) for customers desiring ex
tended resistance range. Both the qualified and the 
non-qualified version are manufactured on the same 
product line facilities and are subjected to the same 
process, lot control, conditioning, and basic 'QPL test
ing requirements. 
The VISHAY M12211 resistor is manufactured and 
packaged to comply with ESO requirements. 

Comparison of Specifications 
...... . ... 

Mll.R-5Ilttl2/9 MIl·R·122 
SPECIFICAtiON ¢hllrllCle.,IItiC8V liinlt!! chiI_rfdl:. A I.lI\!II$ 

• TCR: ±1 ppm/o (-55°C to +125°C) 
• Load Life Stability: 0.015% 

(150 ppm) ~R for 10,000 hrs. 
• Shelf Life: 0.0025% (25 ppm) 

for 3 yrs. 
• Voltage Coefficient: <0.1 %11 V N 
• Current Noise: -32dB 
• Thermal EMF: 0.05%IlV/oC 

VISHAY 
Improved Performance Testing (IPT) 
(Contact Application Engineering Dept.) 

VISHAY also provides the basic MIL resistors with 
specific conditioning to ensure improved TCR and 
long term stability. This specific conditioning could 
include: 

• Thermal Shock 
• Specific Burn In Cycles 
• Short Time Overload 

The guaranteed level of the Improved Performance 
Testing (IPT) Specifications are shown below. 

VlSHAv .......... 
•••••••• 

Im~PerformanCeresti",,(lim 
!.1m"" 

Temperature Coefficient of Resistance· ±S ppmfOC (-SS'C to 125'C) ±2.S ppml"C (-SS"C to + 12S'C) -1 ppml'C (-SS'C to +2S'C) 
MaximumTCR ±10 ppml'C (+ 125'C to 175'C) ±3.S ppml'C (+12S'C to +150'C) +1 ppml'C (+25'C to +125'C) 

±4.S ppm/"C (+150'C to + 175'C) -0.3 ppml'C (O'C to +2S'C) 
+0.3 ppml'C (+25'C to +60'C) 

Selected TCR Tracking Not Specified Not Specified 3.0 ppml'C, Standard Spread 

Load-Life Stability (0.3W @ 12S'C) 
at 2000 hours O.S% Maximum ~R (SOOO ppm) 0.2% Maximum ~R (2000 ppm) 0.02% Maximum ~R (200 ppm) 
at 10,000 hours 0.5% Maximum ~R (5000 ppm) 0.2% Maximum ~R (2000 ppm) 0.05% Maximum ~R (500 ppm) 

Current Noise (Not Specified) -32dB ·32dB -32dB 

High Frequency Operation 
Rise-Decay Time Not Specified Not Specified 1.0 nsfor lKO 
Inductance (L) Not Specified Not Specified 0.1 ~H Maximum. 0.08~H Typical 
Capacitance (C) Not Specified Not Specified 1.0pF Maximum. 0.05pF Typical 
Reactance Not Specified ~ 10'%:. <1% 

Voltage Coefficient 0.0005%N (5 ppmN) 0.0001% N (1 ppmN) <0.00001% N «0.1 ppmN) 

Working Voltage 300 Voijs Maximum 300 Volts Maximum 300 Volts Maximum 

Thermal EMF Not Specified I~VI'C O.I~VI'C Maximum 

VISHAY VISHAY Resistive Systems Group of VISHAY Intertechnology, Inc . 

... to be preCise ® 

63 Lincoln Highway, Malvern, PA 19355· Tel. (215) 644-1300· TWX 510-668-8944· FAX (215) 296-0657' Sales FAX (215) 640-9081 
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4700 RESISTORS 

VISHAY 
CHIPS 

Microchip (V5X5) and Minichips (V15X5, 'V15X10) Resistors for Hybrid Microcircuits 

Model Resistance1 Trim Tolerance Poweral Max. Nominal Shelf-Life Load-Life Nominal 
Number (Ohms) Range To 70"C Working Chip Dimensions Stablli~ Stabili~ TCR 

Voltage Inch (mm) L x WxT (Max.d ) (MaX.d ) 

VSX5 S-10K Oto 1.2x 0.05W 40V 0.050 x 0.050 x 0.020 DCCto ±2SoC 
the nominal +0.6 ppm/"C ±1.S ppm/"C 

prevalue (1.27) x (1.27) x (0.508) 
0.005% !Yr. +2~oQ tQ ±fHtQ 

0.05% -0.6 ppm/"C ±1.5 ppml"C 
V1SXS 5-33K ±O.O1% O.IW 60V 0.150 x 0.050 x 0.020 2000 Hrs.@ 

0.0005% !Yr. 70"C -~~"Q IQ ±2~"Q 
0101.3x (3.81) x (1.27) x (0.508) Hermetically +2.2 ppml"C ±2.0 ppml"C 

the nominal Packaged 
prevalue +~5°Q IQ ±125"Q 

V1SX10 33-BOK O.ISW 100V 0.150 x 0.100 x 0.020 -1.B ppm/"C ±2.0 ppm/"C 

(3.81) x (2.54) x (0.508) 

1. Higher resistance ranges and larger size chips available. 

Bulk Metal@Foil 
PRECISION SURFACE MOUNT CHIP RESISTORS 

±0.6 ppmf>C TCR _ 0.01% Tolerance _ Very High Stability 
Designed to Exceed Requirements of MIL-R-55342 

VISHAY VSM resistors offer an-order-of magnitude improve
ment in performance over other surface mounted chip resis
tors. Until now, the best chips available had a ±50 ppm/DC 
(-55°C to +125°C) Temperature Coefficient of Resistance 
(TCR); the VISHAY chips, however, exhibit a nominal TCR of 
only +2.2 ppm/DC over the temperature range of -55°C to 
+25°C and -1.8 ppm/DC from +25°C to + 125°C. The VISHAY 
standard TCR spread from nominal is ±2.0 ppm/DC over the full 
temperature range. This TCR characteristic is accomplished 
automatically without selection and regardless of the date of 
manufacture - even if years apart! Selected TCR tracking is 

available to 0.5 ppm/DC. Where other chip resistors are, at 
best, supplied only as close as ±O. 1 % resistance tolerance, 
VISHAY surface mounted have standard resistance toler
ances to ±0.01%. 
VISHAY surface mounted precision chip resistors exhibit per
formance which dramatically exceeds the requirements of 
MIL-R-55342. In Trident passivation tests, VISHAY chips 
repeatedly showed no deterioration when exposed to destruc
tive ceric annomium nitrate solutions (three 15 second 
etches), indicating a high order of protection and absence of 
"nichrome migration." 

4700 

Model Resislance Power at Max. Nominal Shelf-Life Load-Life Nominai Resistance Value Vs. Tolerance 
Number (Ohms) 70"C Working Chip DimenSions Stabill~ (~~:'i~'A) TCR 

Voltage Inch (mm) Lx W xT (Max.d ) Value Tolerance 
(Ohms) 

VSM16X6 5-33K 0.10W 60V 0.160 x 0.065 x 0.035 DOC to ±25°C Tightesl Loosest 
(4.064) x (1.651) x (0.889) +0.6 ppm/"C ±1.5 ppm/"C 

0.003%!Yr. 50·<100 0.10% 1.0% 
VSM16Xll 33K-80K 0.15W 100V 0.160 x 0.110 x 0.035 0.05% ±Z!n:! lQ +gQoQ 

(4.064) x (2.794) x (0.889) 2000 Hrs. 
0.0005% !Yr. @70"C 

·0.6 ppml"C ±1.5 ppm/"C 100-<500 0.05% 1.0% 

VSM21Xll 5-100K 0.20W 140V 0.210 x 0.110 x 0.035 Hermetically -:;g~oC IQ ±25°C 500-<1000 0.02% 1.0% 
(5.334) x (2.794) x (0.889) Packaged +2.2 ppml"C ±2.0 ppm/"C 

1000-<150K 0.01% 1.0% 
VSM21X20 5-150K 0.30W 200V 0.210 x 0.205 x 0.035 ±2~oQ lQ ± 125"Q 

(5.334) x (5.207) x (0.B89) -1.8 ppm/oC ±2.0 ppml"C 

MILITARY TEMPERATURE RANGE INSTRUMENT TEMPERATURE RANGE 
Temperature,OC 

-55 
+500 -50 -25 +25 +50 +75 +100 +125 

+400 H----t----1--+_--+---t---j-----j 

+300 H_---t----1--+_--+---t---j-----j 

+200 H---c---+---=----I--+_--+---+----c--+_---j 

-200 

-300 

~00H_--+----1--+_--+---+--+_~ 

~OOLL_--'-_~ __ ~_~_--'-__ ~~ 

(-55 °C, +25 "C, +125"C are the reference temperature test points) 

Standard 
Sptead 
-"2.0ppmf"C 

Maximum 
Spread 
"-2.3 ppm/<IC 

6.B 
R 

(ppm) 

VISHAY Resistive Systems Group of VISHAY Intertechnology. Inc. 

Temperature, "C 

·100 '---_____ --'-_______ --' 

Standard 
Spread 
-*1_5ppml~C 

V1SHAY 
. .. to be precise ® 

63 Lincoln Highway, Malvern, PA 19355' Tel. (215) 644-1300· TWX 510-668-8944· FAX (215) 296-0657· Sales FAX (215) 640-9081 
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4700 RESISTORS 

VISHAY 
FIXED RESISTORS 

Precision Resistors· High Performance Industrial & Aerospace Group* 
Model Resistance Tolerance1 Power 

Number (Ohms) Available at 
To 70'C 

SI02CTM. HOOK ±O.005% O.SW 
(1 chip) >100K-250K 0.4W 

SI04D 1-200K ±0.005% 1.0W 
(2 chips) >200K-500K O.SW 

S1050 1-300K ±O.005% 1.5W 
(3 chips) >300K-7S0K O.SW 

S106D 0.5-400K ±O.005% 2.0W 
(4 chips) >400K-IM 1.0W 

1,2, 3, 4 For numerical footnote information, refer to 
VISHAY's Short Form Catalog or contact VISHAY at 
the number listed below. 

Power Max. Nominal Dimensions Shelf-Life Load-Life Temperature Coefficient 
at Worldng Inch (mm) Stability Stability of Resistance 

125'C Voltage WxLxH (Max.dR)' (Max.dR) 

0.3W 300 0.105 x 0.302 x 0.32S 0.005% Nominal' standard 
0.2W (2.S7) x (7.67) x (S.2S) 2000 hrs. Spread 

Dim. Tal. ±O.010 (0.25) O.IW 
Lead Spacing 25 ppm per chip 

O'CtQ +25'C 0.150 (3.S1) Nom. after @70'C 
+.06 ppm/'C ±1.5 ppm/'C 1 year 

0.5W 350 0.IS0 x 0.575 x 0.413 
0.3W (4.0S) x (14.S1) x (10.49) and +25'Cto +60'C 

Lead Spacing 0.015% -O.S ppm!"C ±1.5 ppm!"C 
0.400 (10.IS) Nom. 50 ppm 2000 hrs. 

after 0.3W 
R55°C to ±25°G 3 years per chip +2.2 ppm/'C ±2.0 ppm/'C 

0.75W 350 0.IS0 x 0.820 x 0.413 @ 125'C 
OAW (4.0S) x (20.83) x (10.49) 

Lead Spacing +25'Cto +125'C 
O.SSO (IS.51) Nom. -1.8 ppm/'C ±2.0 ppm/'C 

0.05% 
10,000 hrs. 

1.0W 500 0.260 x 1.190 x 0.413 0.3W 
0.5W (S.SO) x (30.23) x (10.49) per chip 

Lead Spacing @ 125'C 
0.900 (22.8S) Nom. 

• VISHAY "s" series reslslors are also available with the new improved "K" chip (specify S102K Series). 
The TCR specification is much improved but pricing remains the same. 

Improved TCR: ±O.3 ppml'C (nom), ±1.3 ppml'C (max). (O'C to +60'C) 
± 1.0 ppm/'C (nom), ±2.S ppm/'C (max), (-55'C 10 +12S'C) 

FIXED AXIAL LEADED RESISTORS 
Value Engineered and Standard Stock Axial Leaded Precision Resistors 

Model Resistance Tolerance1 Power at 
Number (Ohms) To 70'C 

VTA52 5-750K ±0.1 1.0W 
(RBRS2) 25·750K ±0.01 

VTA53 5-500K ±0.1 0.6SW 
(RBRS3) 25·S00K ±0.01 

VTAS4 S-500K ±0.1 0.5W 
(RBR54) 25-S00K ±0.01 

VTA55 5-2S0K ±0.1 0.3W 
(RBR5S) 2S-2S0K ±0.01 

VTA56 5-250K 

I 
±0.1 0.25W 

(RBRSS) 2S-250K ±0.01 

VMTASS S-30K ±O.1 0.2W 
(RNCS5) SO·30K ±0.01 

VMTASO S-30K ±O.1 0.2SW 
(RNCSO) SO-30K ±0.01 

VMTBSO S-SOK ±0.1 0.25W 
(RNC60) 50·S0K ±0.01 

VSA100 5-150K ±0.1 O.SW 
50-150K ±0.01 

1, 3 For footnote information, refer to VISHAY's 
Short Form Catalog or contact VISHAY at the 
number listed below. 

VISHAY 
. _.to be precise ® 

Poweral 
125'C 

0.5W 

0.33W 

0.25W 

O.ISW 

0.125W 

O.IW 

0.12SW 

0.125W 

0.3W 

Max. Nominal Dimensions Shelf-Life Load-Life Temperalure Coefficient 
Working Inch (mm) stability Stability of Resistance 
Voltage DxL (Max.IIR)' (Max.dR)' (Limits) 

300 0.375 x 1.00 
(9.53) x (25.4) 

300 0.375 x 0.750 
(9.53) x (19.0S) 

300 0.2S0 x 0.750 
(6.60) x (19.05) 

300 0.260 x O.SOO aCCto ±60°C 
(S.60) x (12.70) 2Sppm 0.05% ±4 ppm!"C 

after 2000 hrs. 
300 0.2S0 x 0.35S 1 year @ 12S'C -55°C to +250 

(S.60) x (9.04) ±S ppm!" 

200 0.120 x 0.270 
(3.0S) x (S.8S) 

250 0.12S x 0.37S 
(3.18) x (9.53) 

250 0.IS0 x 0.375 
(4.0S) x (9.53) 

300 L: 0.30S (7.75)max. 
T: 0.102 (2.59)max. 
H: 0.2S0 (S.60)max. 

VISHAY Resistive Systems Group of VISHAY Intertechnology, Inc . 

63 Lincoln Highway, Malvern, PA 19355' Tel. (215) 644-1300' TWX 510-668-8944' FAX (215) 296-0657· Sales FAX (215) 640-9081 

4700 

A·2048 For manufacturers' sales offices, see yellow pages EEM 1988 



4700 RESISTORS 

VISHAY 
Hermetically Sealed "0" TCR Resistor 

VHP-100, the New Improved VISHA Y Thermotropic Resistor with 
Self-Correcting Resistance versus Temperature Performance 

• Essentially Zero TeR • No Humidity Effect • Lowest Thermal EMF in the Industry 
• Excellent Stability • Essentially Non-Inductive Performance 

Self-correcting thermal stability is achieved by programming 
the resistance to change or turn in the desired direction in 
response to a specified stimulus (tropic): the stimulus in this 
case is the temperature (thermo). As temperature changes 
cause the resistance to move away from the desired ohmic 
value. the corrective factors reverse the direction of resistance 

VHP-100 SPECIFICATIONS 

TCR 

Resistance Range 

Tolerance at +25°C' 

Power 
at +70°C 
at +125°C 

Load-Life Stability' 
(For 2000 hours) 

Shelf-Life Stability' 

Thermal EMF 
Due to temperature difference between leads 
Due to self·heating under 0.1 watts 

High-Frequency O~eration 
Rise/Decay ime 
Inductance (L) 
Capacitance (C) 

Maximum Working Voltage 

Voltage Coefficient 

Current Noise 

Hermeticity 

Nominal Dimensions - Inch (mm) 
Width 
Length 
Height 
Lead Spacing 

change to restore the resistance to its initial desired ohmic 
value. a thermotropic phenomenon. The changing 
temperature. which normally increases the error. is used to 
reverse the temperature induced error and activate the self
compensating mechanisms which provide the thermal 
stability. 

<0.6 ppm/oC (MIL range) 
<0.3 ppm/oC (+ 15°C to +45°C) 

1 00f.! to 150Kf.! 

±0.005% to ±1.0% 

0.3 watts 
0.15 watts 

0.3W@ +70'C; 0.015% (150 ppm) Max. ~R 
0.15W @ + 125'C; 0.015% (150 ppm) Max. ~R 

0.0005% (5 ppm) Max. ~R after 1 yr.; 
0.0010% (10 ppm) Max. ~R after 3 yrs. 

0.05I-1V/oC 
Ot021-1V 

1.0 nslor 1Kf.! 
0.11-1H Max.; 0.08~H Typical 
1.0pF Max.; 0.5p Typical 

300V 

<0.1 ppmN (non-measurable) 

<D.0251-1V (RMS)lvolt (-32dB) 

10-7 atmospheric cc/sec. 

0.185 ±O.020 (4.70 ±O.51) 
0.435 ±O.020 (11.05 ±0.51) 
0.430 ±O.020 (10.92 ±0.51) 
0.150 (3.81) nominal' 

1,3 Refer to VISHAY's Short Form catalog or contact VISHAY at the number hsted below. 
2 load-life stability is considerably improved by reducing the temperature, power, or by "burn·in." 

'W +500 

+400 

&. +300 
a. 
Z +200 

0+100 

4 0.375H (9.53) available on special order. 

MILITARY TEMPERATURE RANGE 

MIUT ARY RNC90 I +5ppmf' 

Nominal VHP100 Resistance 
Temperature Curve 
(TC = '0' ppm/"C) 

~ O+-----~~~~~~~~------
~ ·100 \ 
C -200 1 S102C Resistance 

Temperature Curve 
-300 (TCR = ·2 ppmf'C; 

.400 MILITARY RNC90Y +25"C to +125"C) 

-5ppm/"C 
·500 +-----,---.,---,------...,.... 

-55 o +25 +60 +125 
TEMPERATURE °C 

VISHAY Resistive Systems Group of VISHAY Intertechnology. Inc. 

E a. a. 

AEI 
R 

~ 
~ 
~ 
C·2 

INSTRUMENT TEMPERATURE RANGE 

Nominal VHP100 Resistance 
Temperature Curve 
(TCR = '0' ppml"C) 

Nominal S102C~ 
Resistance Temperature CUNe 

(TCR = 0.6 ppml"C; +25"C to +60"C) 

+ 1 0 +20 +30 +40 +50 
TEMPERATURE DC 

+60 

V1SHAY 
, .. to be precise ® 

63 Lincoln Highway. Malvern. PA 19355· Tel. (215) 644-1300· TWX 510-668-8944· FAX (215) 296-0657· Sales FAX (215) 640-9081 
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4700 

Model 
Number 

1401 

1403 

1413 

1417 

1419 

1421 

1422 

1442 

1445 

1446 

1457 

1460 

1476 

1485 

* pin square 

RESISTORS 

VISHAY 
NETWORKS 

Hermetically Sealed Miniature Precision Resistor Networks 
in DIP, TO and Other Packages 

Type 
Package 

3 pin TO-18 

4 pin TO-18 

8 pin TO-5 

8 pin TO-5 

10 pin TO-5 

12 pin TO-8 

16 pin TO-8 

8 pin DIP 

14 pin DIP 

16 pin DIP 

18 pin DIP 

20 pin 
1" x 1" 
Plug-in 

30 pin 
1" x 1" 

Flat Pack 

16 pin 
Leadless Chip 

Carrier 

Max. No. of Max. R Value Tolerance Ratio Max. Dimensions TCRRatlo 
V5 x 5 (V15 x 5) V5x 5(V15 x 5) Between Resistors (Excluding leads) Between Resistors 

Resistors Resistors @25°CTo Inch (mm) (Ref.@25°C) 
H x D - pin circle 

1 10K N/A 0.210 x 0.230 - 0.100 
(1) (30K) (5.33) x (5.84) - (2.54) 

5 10K 0.0025% 0.200 x 0.212 - 0.100 
(1) (30K) (5.08) x (5.38) - (2.54) 

9 10K 0.0025% 0.200 x 0.370 - 0,200 
(3) (30K) (5.08) x (9.40) - (5.08) 

12 10K 0.0025% 0.200 x 0.362 - 0.230 
(3) (30K) (5.08) x (9.16) - (5.S4) 

12 10K 0.0025% 0.200 x 0.362 - 0.230 
(3) (30K) (5.0S) x (9.19) - (5.S4) 

49 10K 0.0025% 0.200 x 0.602 . 0.400' 0° to +60°C -55°C to + 125°C 
(16) (30K) (5.0S) x (15.29) - (10.16), 

Standard Spread 
49 10K 0.0025% 0.200 x 0.602 - 0.400' ±1.5ppmrC +2.0ppm/oC 

(16) (30K) (5.08) x (15.29) - (10.1 sr 
Maximum Spread 

H K L x 'I!/- wI! !ill@~i!lg ±2.5ppm/oC ±2.3ppmrC 
12 10K 0.0025% 0.100 x 0.528 x 0.320 - 0.300 
(4) (30K) (2.54) x (13.41) x (8.13) - (7.62) Available To 

0.5ppm/oC 0.5ppm/oC 
30 10K 0.0025% 0.100 x 0.778 x 0.296 - 0.300 

(10) (30K) (2.54) x (19.76) x (7.52) - (7.62) 

36 10K 0.0025% 0.100 x 0.810 x 0.298 - 0.300 
(12) (30K) (2.54) x (20.57) x (7.57) - (7.62) 

80 10K 0.0025% 0.150 x 1.007 x 0.502 . 0.300 
(25) (30K) (3.81) x (25.58) x (12.7) - (7.62) 

221 10K 0.0025% 0.220 x 1.010 x 0.900 - 0.900 
(73) (30K) (5.59) x (25.65) x (22.86) - (22.86) 

225 10K 0.0025% 0.125 x 1.148 x 0.950 - 0.05" 
(105) (30K) (3.18) x (29.16) x (24.13) - (1.27)" 

12 10K 0.0025% 0.055 x 0.360 x 0.295 
(4) (30K) (1,40) x (9.14) x (7,49) 

"axial lead pin spacing 

THIN FILM ACCUTRACKTM 
For high ratios (10,000:1) and high resistance values (up to 10Mn) use Thin Film 
Networks. Networks are available in chip form or SIPs, DIPs and TO packages. 

• Ratio stability 0.01 % (1 OOppm). Absolute resistance values to 0.005% (50ppm). 

• TCR tracking to 1.0ppm/oC. Absolute TCR of 5ppm/oC. 

• Resistance ratios to 0.01% (100ppm). 

• SIPs up to 16 pins. Other packages available. 

• Minimum thermal EMF <0.08!1V/oC against PCB copper. 

• End of life to 0.01% (100ppm). 

• Noise -32dB. 

VISHA Y can also supply Bulk Metal@Foil and Thin Film custom-designed chips, with 
bondable gold pads for hybrid and SMD applications. 

VISHAY VIS HAY Resistive Systems Group of VISHAY Intertechnology, Inc . 

.•• to be preCise ® 

63 lincoln Highway, Malvern, PA 19355 - Tel. (215) 644-1300 - TWX 510-668-8944- FAX (215) 296-0657 - Sales FAX (215) 640-9081 
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Model 
Number 

VPR-S 

VPR·7 

RESISTORS 

VISHAY 
POWER RESISTORS AND PLATES 

Precision Power Plate Resistors for Current Sensing 
and Power Surge Applications 

Resistance Tolerance' Power Maximum Maximum Dimensions Shelf-Life 
(Ohms) To at 25°C Working Inch (mm) StabllitylYr. 

Voltage WxLxH (Max.t.R)' 

SW 0.450 x 0.630 x 0.315 
(11.43) x (16.00) x (8.00) 

HOOK 0.01% 300 25ppm 
7W 0.450 x 1.03S x 0.312 

(11.43) x (26.29) x (8.00) 

Standard TCR 
Spread from 

Nominal 

Above 10 ohms 
±5ppmJOC 

Below 10 ohms 
±10ppm/oC 

1,3 For numencal footnote Information, refer to VISHAY's Short Form Catalog or contact VISHAY at the number listed below. 

Model Resistance Tolerance' Power Nominal Plate Shelf-Life Load-Life Resistance Nominal 
Number (Ohms) To at 25°C Dimensions StabllltylYr. StabllltylYr. Element Area TCR' 

Inch (mm)W x Lx H (Max.t.R)' (Max.t.R)' Sq. In. (mm) 

V3PR-300589 10·SK ±O.005% 3W in air; 1.000 x 1.000 x 0.025 1.00 (25.40) ±2ppm/oC 
10Won (25.4) x (25.4) x (0.635) 

heat sink 

V3PR·300586 0.25 
(2R's) ±O.2S% 2SW' 1.600 x 1.700 x 0.025 0.98 (24.89) 

(40.64) x (43.18) x (O.63S) 
V3PR-300338 0.5 25ppm 0.03% 

after t year 2000 hrs. 
V3PR-300571 1.0 ±O.25% 20W' 1.750 x 1.120 x 0.025 @125°C 0.658 (16.71) ±10ppmJOC 

(44.4S) x (28.4S) x (O.63S) 

V3PR-300S72 2.0 ±O.2S% 20W' 1.7S0 x 1.120 x 0.025 0.658 (16.71) 
(44.45) x (28.45) x (O.63S) 

V3PR-300610 2.0 ±O.2S% >100W' 4.000 x S.OOO x 0.025 11.20 (284.48) 
(4 R's)' (tOl.6) x (127.0) x (0.635) 

'Power is 10W/sq. in. when a heat sink, which keeps the foil temperature below 100°C, is used. 
1, 2, 3, 7 For numerical foolnote information, refer to VIS HAY's Short Fonm Catalog or contact VISHAY at the number listed below. 

Molded Precision Power and Current Sensing Resistors 

Model Resistance Tolerance' Power Maximum Nominal Plate Shelf-Life Load-Life Nominal Standard 
Number (Ohms) To at 25°C Working Dimensions StabilitylYr. StabllltylYr. TCR' Spread 

Voltage Inch (mm) W x L x H (Max.t.R)' (Max.t.R)' 

VFp·3 0.05- SOOK ±O.OI% 3W in air; 350V 0.276 x 1.575 x 0.394 0.0025% 0.05% O°C to 25°C 
and tightest lOW on (7,0) x (40.0) x (10.0) t.R/year Maximumt.R +0.6ppm/oC ±1.5ppm/oC 
VFp·4 heat sink under full rated 

to power of 3 watts +25°Cto +60°C 
@2SoC ·0.6ppm/oC ±1.Sppm/oC 

±5.0% 
loosest ·55°C to +25°C 

+2.2ppm/oC ±2.0ppm/oC 

+25°C to +125°C 
·1.8ppm/oC ±2.0ppm/oC 

1, 2, 3 For numencallootnote Information, refer to VISHAY s Short Form Catalog or contact VISHAY at the number listed below. 

VISHAY Resistive Systems Group of VISHAY Intertechnology, Inc. VISHAY 
. .. to be preCise ® 

63 Lincoln Highway, Malvern, PA 19355 - Tel. (215) 644-1300 - TWX 510-668-8944 - FAX (215) 296-0657 - Sales FAX (215) 640-9081 

4700 

EEM 1988 For manufacturers' sales offices, see yellow pages A-2051 



RELATIVE QUANTITY SYMBOLS PREFIXES FOR SI UNITS 
:f:- not equal to Multiple PrefIX Symbol 

approximately equal to 
oc proportional to 1012 tera T 
< smaller than 109 giga G 
S smaller than or equal to 

106 « much smaller than mega M 

> larger than 103 kilo k 
~ larger than or equal to 10-3 milli 

much larger than 
m 

» 

- identical to or equivalent 10-6 micro IJ. 
i increases 10-9 nano n 
J, decreases 10-12 pico p 

Quantity Symbol SI Unit Symbol Derivation 
acceleration a m s-2 velocity/time 
acceleration due to g m s-2 velocity/time 

gravity 
amount of substance n mole mol mole fraction (nJ used 
amplification factor J1 a ratio 

angle 8j,<jJI,al 

angle of incidence degree or radian 

angle of refraction r degree or radian 

angle, Bragg e number 

angle, critical c degree or radian 

anode slope resistance RA ohm n I'>.Va/1'>. 1a 

area A metres squared m2 I x b 

atomic number Z a number number of protons 

Avogadro constant L,NA number 
breadth b metre m fundamental unit 
capacitance C farad F charge/p.d. 

charge, electric Q coulomb C current x time 

charge on electron e coulomb C l·6 x 10-19 C 

conductance G ohm-l n-I reciprocal of resistance 

current, electric I ampere A fundamental unit 

decay constant A. a ratio 

density p kg m-3 mlV 

distance along path s metre m fundamental unit 

efficiency 11 a ratio work output/work input 

electrochemical equiv. g C- l mass/charge 
electromotive force E volt V energy/charge 
electron e 
energy E joule Nm 

energy, kinetic Ek joule N m. Ek = 1/2mli 2 

energy, potential Ep joule J Nm. Ep =mgh 

Faraday constant F coulomb moP C mol-l 96,500 C mol- l 

field strength, electric E Vm-l potential gradient: p.d.!dist. 

field-strength magnetic H ampere-turns current x no. of turns 

flux, magnetic <l> weber Wb e.mJ/rate of change of flux 

flux density B tesla T flux/area 
focal length f metre m 
force F newton N kg m s-2 

free energy I'>.G joule J 

frequency f hertz Hz oscillations/time 
gas constant r joule J energy 
half-life,radioactivity t1l2 second fundamental unit 
heat capacity C J K-l quantity of heat/temp. rise 

heat of reaction I'>.H joule heat energy 

heat capacity, specific c J K-l kg-l heat capacity/mass 
heat, quantity of q joule energy 



Quantity Symbol SI Unit Symbol Derivation 
height h metre m fundamental unit 

image distance u metre m fundamental unit 
inductance, mutual M henry H induced e.m.f./rate of change of current 
inductance, self L henry H 
intensity of radiation I a number 
latent heat L joule quantity of heat 
latent heat, specific I Jkg-I quantity of heat 

latent heat, molar Lm joule mol -I J quantity of heat 
length I metre m fundamental unit 
magnetizing force H ampere-turns 
magnetic moment m Wbm torque in unit magnetic field 
magnification, linear m a ratio 
mass m kilogramme kg fundamental unit 
mass number A a number number of neutrons + protons 
molar volume Vm (dm3 ) volume of I mole 
molar solution M a ratio moles/dm3 

moment of force Nm force x perp. distance 

neutron number N a number number of neutrons 
number n 
number of molecules N 
number turns on coil n a number 
number order spectrum p a number 
object distance u metre m fundamental unit 
peak current 10 ampere A see current 
peak e.m.f. Eo volt V see e.m.f. 
period T second fundamental unit 

permeability J1 Hm-I henry Imetre 

permeability, vacuum J1 0 Hm-I 

permeability, relative J1r a ratio J1 = JL 
J10 

permittivity " Fm-I farad/metre 
permittivity, vacuum "0 Fm-I farad/metre 

permittivity, relative "r a ratio Er = ~ 
"0 potential, electtic V volt V energy/charge 

potential difference V volt V enerfY /charge 
power p watt W J s-
pressure p pascal Pa N m-2: force/area 
radius metre m fundamental unit 
reactance X ohm Q Eollo 
refractive index n a ratio 
resistance R ohm Q p.d./current 

resistivity, electrical P ohm-metre resistance x length 

relative density d a ratio Psub/Pwater 
r.m.s. current Ir.m.s ampere A see current 
r.m.s. voltage Vr.m.s volt V see e.m.f. 
slit separation metre m fundamental unit 
tension T newton N see force 

temperature, Celsius e degree C °C from kelvin 

temp. interval e degree o or K 

temp. absolute T kelvin K fundamental unit 
thickness d metre m fundamental unit 
time t second fundamental unit 
torque T Nm see moment 
turns ratio T a ratio nsec/nprim 
(unit of electricity) kWh kilowatt x hour 

velocity u,u ms- I distance/time 

velocity, angular (J) second- l s-I angle/time 

velocity, e.m. waves c m s-I 

velocity of sound u m s-I 

volume V metre cubed m3 I x b x h 

wavelength A. metre m fundamental unit 

work w joule J force x distance (Nm) 
weight W newton N kg m s-20r mg 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AiD analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCU American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Df A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HlPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send freceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
iJF microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 30Hz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

1/F-----'---"rr::::::::::..I~~$~ ~~ GET 
.............. _ ....... I~_._" .... " ... --.... " ..-..-.-----ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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t A rheostat is a two-terminal variable resistor. When both ends of the resistance element and the slider contact (three terminals) are used, it's called a potentiometer. By tradition, 
nevertheless, power variable resistors are often referred to as rheostats, no matter how used . 

• Mil. Spec. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2057 



riTiTiil. selection 
Laml.I guide 

TRIMMERS 

Beckman A'2063 

Bourns" A'2064 

Cord A'2068 
Electronics 

Murata Erie" A·2090 

Pi her International A'2096 

Preh A·2098 
Electronic 

Sfernice A·2099 

Tocos America A'2100 

Vishay' A'2105 

VRN A'21 07 
International .. 

• Mil. Spec. 

A·2058 

Surface 
Mount 

Industrial 
grade 

Surface 
Mount 

Surface 
Mount 

Surface 
Mount 

Surface 
Mount 

Bulk Metal 
Foil 

For manufacturers' sales offices, see yellow pages EEM 1988 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

TYPES 81, 85, 90, 94, S, N, R, F, BT, Y 

Trimming Potentiometers 

Type 90 TypeS 
Type BT 

Type81 

Type F 

Type 85 Type 94 
TypeN TypeY 

SPECIFICATIONS _________________ _ 

Resistance Voltage Operating Case 
Resistance Element and Rating Temperature Terminal Dimensions 

Type Adjustment Range and Power 
(RMSor in Inches Enclosure 

Tolerance Range Types 
Turns DC) (millimeters) 

Cermet 10 Ohms to 
0.5 Watt - 55°C to 

0.25 (6.35) 
81 Single 1 Megohm 

at 70°C 
300V + 125°C 

Diameter by 
Turn ± 10%. ±20% 0.25 (6.35) Immersion 

10 Ohms to L 0.4 (10) Sealed 

85 Cermet 
2 Megohms 0.5 Watt 300V -55°C to H 0.42 (10.7) 

Multi-Turn 
± 10%. ±20% at 70°C + 125°C W 0.21 (5.3) 

Cermet 100 Ohms to 
0.5 Watt L 0.466 (11.9) 
at 70°C -55°C Open 90 Single 2 Megohms 1.0 Watt 200V + 125°C W 0.393 (10.0) 

Frame Turn ±20% at 40°C 
00.228 (5.8) 

Pin 

10 Ohms to 05 Watt L 0.76 (19.3) 
94 Cermet 2 Megohms at 70°C -55°C H 0.45 (11.55) 

Multi-Turn 0.75 Watt + 125°C ± 10%. ±20% at 25°C 
W 0.2 (508) 

Cermet 50 Ohms to 
0.5 Watt -65°C 

0.375 (9.52) 
S Single 1 Megohm 

at 85°C 
300V 

+ 150°C 
Diameter by 

Turn ±5%, ±10% 0.375 (9.52) 

N 
-55°C to 

Immersion 100 Ohms to 0.25 Watt + 100°C L 1250 (31.75) 
f---

Composition 2.5 Megohms at 70°C H 0.359 (9.13) Sealed 
Multi-Turn ±1O%. ±20% -55°C to Pin or W 0.250 (6.35) R + 125°C Solder Lug 

0_25 Watt -55°C to Pin or 
0.500 (12.70) 

F 
at 70°C + 120°C Solder Lug 

Diameter by 
0.531 (13.49) 

f--- Composition 100 Ohms to 
Front: 3 Lugs 

Single 5 Megohms 
Rear: 3 Pins 0.500 (12.70) 

Turn ± 10%. ±20% Consult -40°C to Dust and Splash 
BT or Diameter by 

Factory + 120°C Front: 2 Pins 0.535 (13.59) Resistant 

Rear: 2 Pins 
-

0.25 Watt -55°C to Pin or 
0.500 (12.70) 

Dust and Splash y 
at 50°C 

350V + 100°C Solder Lug 
Diameter by 

Resistant 0.359 (9.13) 

Q!) ALLEN-BRADLEY 
~ A ROCKWELL INTERNATIONAL COMPANY 

EEM 1988 For manufacturers' sales offices, see yellow pages A-2059 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 1750 

Conductive Plastic, Cermet and 
Hot-Molded Carbon Composition 

Panel Potentiometers 

SPECIFICATIONS 

Power Voltage Case 
Resistance Rating Rating Operating Number of Dimensions 

Type 
Resistance Range and (Linear (RMSor Temperature Sections in Inches Enclosure Element Tolerance Taper) DC) Range Available (millimeters) 

100 Ohms to 2.0 Watts -55° C to 
Cermet 5 Megohms @ 70° C +150° C 

±10% 

Series Hot-Molded 50 Ohms to l.OWatt 
70 Composition 10 Megohms @ 70° C 1,2, 

±10%,±20% ~-55° C to 30,4 
+120° C 

Conductive 100 Ohms to 0.5 Watt 
Plastic I Megohm @ 70° C 

±10%,±20% 

100 Ohms to l.OWatt 
0625 (15,88) 

Square 
Cermet 5 Megohms @ 70°C Lug terminals: 

±IO% 0.594(15,08) 

Series Hot-Molded 50 Ohms to 0.5 Watt -55° C to lor2 
Deep 

72 Composition 10 Megohms @ 70° C 350V +100° C Pin terminals: 

±10%,±20% 0.625 (15,88) 
Dust ~ 

Deep 
Conductive 100 Ohms to 0.25 Watt (Single and 

Plastic I Megohm @ 70° C Section) Splash 
±10%.±20% Resistant 

100 Ohms to 2.0 Watts 
Cermet 5 Megohms @ 70° C 

±IO% 

50 Ohms to l.OWatt 
Series Hot-Molded 10 Megohms @ 70° C -55° C to 1.2, 

73 Composition ±IO%, ±20% +120° C 30,4 

Conductive 100 Ohms to 0.5 Watt 
Plastic 1 Megohm @ 70° C 

±1O'1'" ±20% 

J(RV4 2.25 Watts 1.2013 
0.625 (15,88) 

and 2RV7) 50 Ohms to @ 70° C Deep by 
5 Megohrns 500V - 55° C to 

1.156(29,36) 

±IO%, "20% + 1200 C 
Diameter 

2.25 Watts (Single 
EJ @ 70° C lor2 Section) • 

For G and W 

0.5 Watt -55°Cto 0.469 (11,91) Deep 
G(RV6) Hot-Molded @ 70° C + 120° C I For WR: 

Composition 0.422 (10,72) Deep 
by 

0.500 (12,70) Immersion 

W(RV6) 100 Ohms to 0.5 Watt Diameter Sealed 
350V Above dimensions 

5 Megohms @ 70° C 
- 55° C to tor types 

±10%, ±20% 
+120° C G and WR do not 

WR 0.5 Watt I include the Dust and Splash 
@ 70° C available switch Resistant 

option .• 

50 Ohms to 0.438(11.11) 
SP Cermet I Megohm 10 Watt 300V -65° C to Deep by Immersion 

±10% @ 70° C + 150° C 0.375 (9.52) Sealed 
(5% available) Diameter 

Conductive 250 Ohms to 
0.5 Watt -~55° C to 0.625 (15,88) Sealed for 

2000 Plastic I Megohm 
@ 70° C 

350V 
+ 125° C 

I Square Board Washing 
±20% 

o All depth dimensions are maximum 

.tm} ALLEN-BRADLEY 
~ ARO[KWELL INTERNATIONAL COMPANY 

A·2060 For manufacturers' sales offices, see yellow pages EEM 1988 
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Series 70 MOD POT<IIl -
Modular design innovated by 
Allen-Bradley offers almost 
unlimited combinations: single, 
dual, triple or quadruple 
sections_ Options include PC 
solder lug terminals, variety of 
switches, vernier drives, 
concentric shafts, hot-molded 
composition, cermet or 
conductive plastic resistance 
elements. 

Type J (RV4 and 2RV7) -
Standard of the industry for 
quality. Hot-molded 
composition, 50 ohms to 
5 megs, ± 10% and ±20% 
(special values to 1000 megs 
available), 2.25W at 70D C, 
single, dual, triple sections 
available. Switch for single 
or dual sections. 

Type G (RV6) - Hot-molded 
composition, 100 ohms to 5 
megs, ± 10% and ±20%, 0.5W 
at 70° C, single section 
available with or without SPST 
switch. 

Type W (RV6) - Hot-molded 
composition, 100 ohms to 5 
megs, ± 10% and ±20%, 0.5W 
at 70° C, single section. 

Type WP - Pin-terminal 
version of Type W. Suited for 
printed circuit board mounting. 

Type WR - Radial-lead 
version of Type W. Available 
with or without switch. Switch 
versions offer contacts that 
close at start of clockwise 
rotation (1YPE WRS) or with 
switch with contacts that close 
at start of counter-clockwise 
rotation (1YPE WRH). 

Type SP - Cermet, 50 ohms 
to 1 meg, ± 10%, 1.0W at 
70° C, single section. Only 3/8 
inch diameter. 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

Series 72 MOD POT<IIl - : Series 73 MOD POTI8) -
Similar to . 
Series 70, except the 
bushing and shaft are 
non-metallic. 

Similar to 
Series 70, except the 
bushing is of a more 
economical design. 
Available in single, 
dual, triple or 
quadruple sections. 

Available in single or 
dual combination 
only. 

Type EJ - Extra long life 
version of the Type J with 
rotational life exceeding one 
million rotations, single or dual 
configurations. Slip clutch 
available. 

Type 2000 - Designed cost-
effective in conductive plastic. 
250 ohms to 1 meg, ±20%, 
O.SW at 70° C single section. 
Three terminal options. Sealed 
for board washing. Non
metallic case and shaft. Choice 
of bushing. 

Standard options for most types include linear and 
non-linear tapers, a variety of shafts. bushings. shaft 
endings. shaft lengths. and hardware. 

Types J and the multi-section MOD POT® with 
composition tracks are well suited for attenuator 
applications. 

~ ALLEN-BRA[)LEY 
~ A ROCKWELL INTERNATIONAL COMPANY 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

ANGSTROHM 

Diameter 7/S" ... Depth behind panel 11/16" ... Shaft 
1 IS" diameter ... Rotation 300", ±5". Mountsonpanels 
up to liS" by means of 1/4"-32 bushing and hex nut ... 
Non-turn lugs require liS" hole 1/4" below center of 
shaft (Type "A" shaft). Weight: 0.037 lb., 17 Gms. 

RESISTANCE VALUES 
Total 
hm 

2.0 

3.0 
5.0 

8.0 
10.0 
1 
25.0 
35.0 

1000.0 

2500.0 
3500.0 
5000.0 

Max. 
Am 

2.50 

2.04 
1.58 
1. 
1.25 
1.12 

1 
0.71 
O.BO 

0.13 
0.11 
. 1 

0.071 
0.060 
0.050 

A prox. 

42 

44 
40 

51 
51 

1 
73 
75 

321 
378 
430 

POWER RHEOSTATS 

CH',,, J . r'''~ ,,~~'" ~ 

·I:'~~ . r-1-rn-l ' "'" 
o "'LJ~'" J", ~ 

BUSHING l/8 32 THO_ WITH 
.093 HOLES FOR NO 2 SCREWS 3/3.2 TK. HEX NUT 

Diameter 1 9/16" ... Depth behind panel 1.318" ... Shaft 
1/4" diameter ... Rotation 300°, ±5°. Mounts on pan
els up to 1/4" by means of 31S"-32 bushing and hex nut 
... Non-turn lugs require 3/16" hole 112" below center 
of shaft (Type "A" shaft). Weight: 0.IS0 lb., S2 Gms. 

Total Max. rox. 
m' Am 

2.0 3:54 31 

6.0 2.04 51 
8.0 1.77 54 
1. 1. 
15.0 1.29 64 
25.0 1.00 86 

50.0 0 . .71 115 
75.0 0.58 135 

1 1 
125.0 0.45 143 
175.0 0.38 160 

3SO.0 0.27 205 
SOO.O 0.22 230 
7 .0 0.18 270 

1000.0 0.16 292 
1500.0 0.13 353 
2 .10 3 
3500.0 0.08 392 
5000.0 0.07 440 

Diameter 2 9/32" __ . Depth behind panel 1 3/S" . __ Shaft 
1/4" diameter __ . Rotation 300", ±5". Mounts on panels 
up to 1/4" by means of 3/S"-32 bushing andhex nut ... 
Non-turn lugs require 3116" hole 1/2" below center of 
shaft (Type "A" shaft). Weight: 0.321 lb., 145 Gms. 

Total Max. x. 
m A 

1:0 7.07 46 

4.0 3.54 44 
6.0 2.89 74 

12.0 2.04 108 
16.0 1.76 108 

1 1 
35.0 1.19 14a 
SO.O 1.00 113 

.7 147 
125.0 0.63 178 
lSO.0 0.58 173 

7 
300.0 0.41 
500.0 0.32 
800.0 0.25 
1 .0 0.22 
1600.0 0.18 367 
2 0.14 4 0 
3500:0 0.12 505 
5000.0 0.10 565 

10000.0 0.07 693 

r2-3/ 16 'j (2) 1/4·20 TAPS 

1-112 PANEL MAX- \ 

i \""'.)::'·'''4 : li 1-3/16t- ' . r,-i ~" -1 711601A HOl'E 

4750 

I (2) 9132 O!A_ HOLES \ 
3-7116 

Diameter 3 5/32" ... Depth behind panel 1 I /2" ... Shaft Diameter 4" ... Depth behind panel I 314" ... Shaft Diameter 6" ... Depth behind panel 2 3/16" ... Shaft 
1/4" diameter ... Rotation 300°, ±5° ... Mounts on 1/4" diameter ... Rotation 300°, ±S" ... Mounts on 3/S" diameter ... Rotation 315°, ±S" ... Mounts on 
panels up to 1/4" by means of 3/S"-32 bushing and panels up to 1/4" by means of 31S" -32 bushing and panels up to I 1/4" by means of mounting bracket with 
hex nut ... Non-turn lugs require a 3/16" hole 1/2" hex nut ... Non-turn lugs require a 3/16" hole 1/2" two 1/4"-20 flat head screws (Type "A"shaft). Weight: 
below center of shaft (Type "A" shaft). Weight: below center of shaft (Type "A" shaft). Weight: 2.625Ibs., 1.191 Kg. 
0.594 Ibs., 268 Gms. 1.014 Ibs., 460 Gms. 

RESISTANCE VALUES 
Total Max. rox. Total Max. prox. Total Max. x. 

0.5 14.140 3 0.5 17.350 
1.0 10.000 30 1.0 12.247 39 1.0 17.320 40 

1 
3.0 5.774 66 3.0 7.071 70 2.0 12.247 78 
5.0 4.472 58 5.0 5.477 73 2.5 10.954 78 
7.5 3.65 7. 4.472 7 1. '1 
10.0 3.162 104 10.0 3.873 70 4.0 8.660 78 
15.0 2.582 113 15.0 3.162 120 5.0 7.745 78 
2. 2. 144 2. 2.44 1 7. 4 1 
50.0 1.414 180 50.0 1.732 190 10.0 5:477 154 
75.0 1.155 180 75.0 1.414 228 15.0 4.472 147 

200.0 0.707 252 200.0 0.866 265 35.0 2.927 231 
300.0 0.577 252 300.0 0.707 303 SO.O 2.449 267 

500.0 0.447 324 500.0 0.548 342 100.0 1.732 326 
7SO.0 0.365 396 7SO.0 0.447 418 lSO.0 1.414 270 

2000.0 0.224 410 2000.0 0.274 575 300.0 1.000 340 
2500.0 0.200 410 2500.0 0.244 456 400.0 0.866 370 

7500.0 0.115 820 7500.0 0.141 1000 7SO.0 0.632 514 
10000.0 0.100 820 10000.0 0.122 1000 1000.0 0.547 576 

2SOo.o 0.346 720 
• Higher ranges available to 25,000 Ohms 

All other intermediate resistance values are available and can be manufactured on normal delivery cycle. 

VISHAY ANGSTROHM Precision, Inc., is a subsidiary of VISHAY Intertechnology, Inc. 
Call our product manager direct at (301) 641·6844, or contact VISHAY at the number listed below . 

... to be precise ® 

63 Lincoln Highway, Malvem, PA 19355· Tel. (215) 644-1300 • TWX 51 0-668-8944· FAX (215) 296-0657 • Sales FAX (215) 640-9081 

A·2062 For manufacturers' sales offices, see yellow pages EEM 1988 
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BecklTlan Indu5trial Quick Reference Guide 

RECTANGULAR 
MULTI-TURN 

Model Series 
89 Low Profile 
Length: 

0.75 In. 
Resistance, Range: 

10 10 2 Meg. Ohms 
Resistance, Tolerance: 

±10% 
«1000hms=±20%) 

Resistance, Temperature 
Coefficient 

±100 ppml"C 
Power Rating: 

0.75 Watts at 70"C 
o Watts at 125"C 

Seal: 
85"C Fluorinert· 

Pin SIyles: 
Side Adjust 

Model Series 899 
Resislor Film Type: Thick 
Lead: 

Number-':14 
Type-Flat 
Centers-O.to In. 

Length: 
0.780 In. 

Resistance, Range: 
22 -I Meg. Ohms 

Resistance, Tolerance: 
±2% and ±5% 
($33 Ohms=±1 Ohm) 

Resistance, Temperature 
Coefficient, ppml"C: 

±100 «100 Ohms=±250) 
Resistance, Temperature 
Coefficient Tracking: 

±50 ppml"C 
Power Rating 
-Bussed Resistors: 

0.125 Watts at 70"C 
-Isolated Resislors: 

0.250 Watts at 70"C 

HELITRIM" CERMET TRIMMING POTENTIOMETERS 

Model Series 64 
Dimension: 

0.25 In. Sq. 
Resistance, Range: 

10 to t Meg. Ohms 
Resistance, Tolerance: 

±1O% 
«tOO Ohms=±20%) 

Re~stance, Temperature 
Coefficient 

±100ppmrG 
Power Rating: 

0.25 Watts at 85"C 
o Watts at 125"C 

Seal: 
85°C Fluorinert~ 

Pin Slyles: 
Side Adjust 
Top Adjust 

Model Series 898 
Resistor Film Type: Thick 
Lead: ' 

Number-16 
Type-Flat 
Centers-O.IO In. 

Length: 
0.800 In. 

Resistance, Range: 
22 -I Meg. Ohms 

Resistance, Tolerance: 
±2% and ±5% 
($33 Ohms=±1 Ohm) 

ReSistance, Temperature 
Coefficient, ppml"C: 

Model Series 67 
Dimension: 

0.375 In. Sq. 
Resistance, Range: 

Model Series 83 
Length: 

0.185 In. 
ReSistance, Range: 

Model Series 72 
Dimension: 

0.375 In. Sq. 
Resistance, Range: 

Model Series 82 
Diameter: 

0.25 In. 
Resistance, Range: 

10 to 2 Meg. Ohms 
Resistance, Tolerance: 

±100f0 
«100 Ohms=±20%) 

Resistance, Temperature 
Coefficient: 

10 10 1 Meg. Ohms 
Resistance, Tolerance: 

±10% 
«1000hms=±20%) 

Resistance, Temperature 
Coefficient: 

to to 2 Meg. Ohms 
Resistance, Tolerance: 

±to% 
«1000hms=±20°A» 

Resistance, Temperature 
Coefficient: 

10 to 1 Meg. Ohms 
Resistance, Tolerance: 

±10% 
«100 Ohms=±200f0) 

Resistance, Temperature 
Coefficient 

±100 ppml"C 
Power Rating: 

±100 ppml"C 
Power Rating: 

±100 ppml"C 
Power Rating: 

0.5 Watts at 70"C 
o Watts at 125"C 

Seal: 

0.5 Watts at 70"C 
o Watts at 125"C 

Seal: 

0.5 Watts at 70"C 
o Watts at 125"C 

Seal: 
85"C Fluorinert" 

Pin Slyles: 
85"C Fluorinert· 

Pin Slyles: 
85"C Fluorinert" 

Pin Slyles: 
Side Adjust 
Top Adjust 

Side Adlust 
Top Adjust 

Side Adjust 
Top Adjust 

RESNEr RESISTOR NETWORKS 
DUAL IN-LINE 

Model Series 694 
Resistor Film Type: Thin 
Lead: 

Number-8 
Type-Flat 
Centers-O.to In. 

Length: 
0.390 In. 

Resistance, Range: 
100 to lOOK Ohms 

Resistance, Tolerance: 
±1.0% to ±O.IO% 

Resistance, Temperature 
Coefficient ppml"C: 

±50 

Model Series 699 
Resistor Film Type: Thin 
Lead: 

Number-14 
Type-Flat 
Centers-O.IO In. 

Length: 
0.780 In. 

Resistance, Range: 
100 to lOOK Ohms 

Resistance, Tolerance: 
±1.0O/o to ±0.10% 

Resistance, Temperature 
Coefficient ppml"C: 

±50 

±IOO ppml"C 
Power Rating: 

0.5 Watts at 70"C 
o Watts at 125"C 

Seal: 
85"C Fluorinert" 

Pin Slyles: 
Side Adjust 
Top Adjust 

Model Series 698 
Resislor Film Type: Thin 
Lead: 

Number-16 
Type-Flat 
Centers-O.IO In. 

Length: 
0.780 In. 

Resistance, Range: 
100 to lOOK Ohms 

Resistance, Tolerance: 
±1.0% 10 ±0.10% 

Resistance, Temperature 
Coefficient ppml"C: 

±50 
±IOO «100 Ohms=±250) 

Resistance, Temperature 
Coefficient Tracking: 

ReSistance, Temperature 
Coefficient Tracking: 

±5 ppml"C 

Resistance, Temperature 
Coefficient Tracking: 

±5 ppml"C 

ReSistance, Temperature 
Coefficient Tracking: 

±5 ppml"C 
±50 ppml"C 

Power Rating 
-Bussed Resistors: 

0.125 Watts at 70"C 
-Isolated Resislors: 

0.250 Watts at 70"C 

Power Rating 
-Bussed Resistors: 

NIA 
-Isolated Resislors: 

0.150 Watts at 25"C 

Power Rating 
-Bussed Resistors: 

0.050 Watts at 25"C 
-Isolated Resistors: 

0.100 Watts at 25"C 

Power Rating 
-Bussed Resistors: 

0.050 Watts at 25"C 
-Isolated Resistors: 

0.100 Watts at 25"C 

Model Series 91 
Diameter: 

0.375 In. 
Resistance, Range: 

10 to 2 Meg. Ohms 
Resistance, Tolerance: 

±20% 
Resistance, Temperature 
Coefficient 

±100 ppml"C 
Power Rating: 

0.5 Watts at 70"C 
o Watts at 125"C 

Seal: 
Dust Cover 

Pin Slyles: 
Side Adjust 
Top Adjust 

SINGLE IN-LINE 

Model Series L 
Resistor Film Type: Thick 
Lead: 

Number -4 to 14 
Type: Flat 
Centers-0.10 In. 

Length: 
0.105In.xNo. of Leads 

Resistance, Range: 
22 to I Meg. Ohms 

Resistance, Tolerance: 
±2% and ±5% 
($33 Ohms=1 Ohm) 

Resistance, Temperature 
Coefficient ppml"C: 

±Ioo «100 Ohms= ±250) 
Resistance, Temperature 
Coefficient Tracking: 

±50 ppml"C 
Power Rating 
-Bussed Resislors: 

0.125 Watts at 70"C 
-Isolated Resislors: 

0.200 watts at 70"C 

HELIPOT" PRECISION POTENTIOMETERS TURNS-COUNTING DIALS 

Model 
Series 
6187 
Body Diameter: 

lB In. 
Body Length: 

0.455 In. 
Mounting: 

Bushing-%" -32 
Shaft Diameter: 
~ In. 

Shaft Length: 
0.875 In. 

ReSistance, Range: 
IK 10 lOOK Ohms 

Resistance, Tolerance: 
±IO% 

Resistance, Temperature 
Coefficient 

-400 ppml"C 
Power Rating: 

I Watt at 70"C 
o Watts at 125"C 

BI 
EEM 1988 

Model 
Series 
A 
Body Diameter: 

117'16 In. 
Body Length: 

2.0 In. 
Mounting: 

Bushing-%" -32 
Shaft Diameter: 

1/4 In. 
Shaft Length: 

0.812 In. 
Resistance, Range: 

10 10 648K Ohms 
ReSistance, Tolerance: 

±3% ($100= ±5%) 
ReSistance, Temperature 
Coefficient 

±20 ppml"C 
Power Rating: 

5.0 Watts at 40" IC 
o Watts at 85" IC 

lO-TURNS 

Model 
Series 
1296 
Body Diameter: 

lB In. 
Body Length: 

0.75 In. 
Mounting: 

Bushing-3Js1'-32 
Shaft Diameter: 

1/4 In. 
Shaft Length: 

0.812 In. 
Resistance, Range: 

10 to lOOK Ohms 
Resistance, Tolerance: 

±5% 
Resistance, Temperature 
Coefficient 

±20 ppml"C 
Power Rating: 

2.0 Watts at 70" IC 
o Watts at 125"IC 

Beckman Industrial Corp. 

Modet 
Series 
8103 
Body Diameter: 

Ya In. 
Body Length: 

0.875 
Mounting: 

Servo 
Shaft Diameter: 

II In. 
Shaft Length: 

0.375 In. 
Resistance, Temperature 
Coefficient 

±0.20 ppmrC 
Power Rating: 

2.0 Watts at 70"IC 
o Watts at 125"/C 

A Subsidiary of Emerson Electric Company 
4141 Palm Street, Fullerton, CA 92635-1025 
Telephone: (714) 447-2700 Telex: 7607569 
FAX: (714) 447-2500 

DUODIAL® 
ANALOG DIALS 

Model Series RB 
Counting Capacily: 

15 Turns, Max. 
For Shaft Diameter: 

'tIln. 
For Bushing Diameter: 

',lIn. 
Dial Diameter, Nominal: 

1.812 In. 
Depth, From Face of Panel: 

1.02 In. Max. 

Model Series 2606 
Counting Capacily: 

15 Turns, Max. 
For Shaft Diameter: * In. 
For Bushing Diameter: 

',lIn. 
Dial Diameter, Nominal: 

0.875 In. 
Depth, From Face of Panel: 

1.02 In. Max. 

Fluorinert~ is a registered trademark of 3M Company. 

DIGIDIAL ® DIGITAL 
READING DIALS 

Model 
Series 
2157 
Counting Capacily: 

10 Turns, Mal<. 
For Shaft Diameter: 

1;4 In. 
For Bushing Diameter: 

0.470 In. Max. 
Heigh~ Nominal: 

1.95 In. 
Width, Nominal: 

1.00 In. 
Depth, From Face of Panel: 

. 1.050 In. 

Get the full range of quality resistive products at over 600 
distributors, dealers, representatives and sales offices worldwide. 

For manufacturers' sales offices, see yellow pages A·2063 
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BauRP~S ______________________ _ 
Bourns® Dials; Pushbutton and 
Knobpot® Potentiometers 

PUSH-BUTTON 
POTENTIOMETERS 
3680 Series 
Cermet 

Decades Model .Realstance Resolution 

3681 10 to 10k ohms 10% 
3682 100 ohms to 1 megohm 1.0% 
3683 1 k ohms to 1 megohm 0.1% 
3684 10k ohms to 1 megohm 0.01% 
3685 lOOk ohms to 1 megohm 0.001% 

KNOBPOT® 
POTENTIOMETERS 

~ 
Power 

Reslatance Rating 01. 
3600 
Wirewound 100 to 1.5 wans 3/4" 

100k ohms @25·C 

3610 

~ Wirewound 100 to 1.5 watts 71B" 
100k ohms @25·C 

3640 
Wirewound 100 to 2.5 watts 1-1/4" 

100k ohms @25°C 

3650 
Wirewound 100 to 2_5 wans 1-1/4" 

100k ohms @25°C 

DIALS 

H-507-6 ~ CTn ~ 718" dia ~~\ 1·5/64" dia , ,: :':' 'l,,,,, 

H-490 
1" dia em [IJ 

1-7/32" dia ',' '" "',' , 

Bourns, Inc. I 1200 Columbia Avenue, Riverside. California 
92507; (714) 781-5050; TLX: 676·423; TWX: 910-332-1252; 
FAX: 714-781-5700. European Headquarters: Zugerstrasse 74, 
6340 Baar, Switzerland: 042-333333; TLX: 868722; FAX: 
042-319017. Benelux: 070-874400; TlX: 32023. France: 
01-40033604; FAX: 01-40033614. Germany: 0711-22930; FAX: 
0711-291568. Ireland: 021-357001; FAX: 021-357443. United 
Kingdom: 0276-692392; FAX: 0276-691037. Asia Pacific Head
quarters: 1401 Citicorp Centre, 14th Floor, 18 Whitfield Road, 
Hong Kong: (852) 5-702171; TLX: 82953 BAPHK HX; FAX: 
852-5-664341; CBl: BOURNSASPA HONGKONG. Singapore: 
(65) 339-3331; FAX: (65) 339-1116. 

Specifications are subject to change without notice. 

Resistance 

Power RatIng 
@70·C 

Independent 
Linearity 

Rotational 
life 

Size 

Resistance 

Power Rattng 
@70·C 

Independent 
linearity 

Rotational 
life 

Size 

Resistance 

_Reang 
@70·C 

Independent 
linearity 

Rotational 
life 

Size 

Bourns® Single-Turn Precision Potentiometers 

6534 
Conductive Plastic 
Servo Mount 

1k to lOOk ohms 

1.0 watt 

±O.5% 

25xlQ6 revolutions 

7 IS" diameter 
x f5/32" 

6637/6638 
Conductive Plastic 
Bushing Mount 

lk to lOOk ohms 

1.0 watt 

±1.0% 

6637 
10xlQ6 revolutions 

6638 
20xlQ6 revolutions 

7/8" diameter 
x 7116" 

6538 
Conductive Plastic 
Servo Mount 

lk to lOOk ohms 

1.0 watt 

±1.0% 

20xtO" revolutions 

7/8" diameter 
x 15/32" 

6657 
Conductive Plastic 
Bushing Mount 

lk to lOOk ohms 

1.5 watts 

±1.0Qib 

IOx.IQ6 revolutions 

1·5116" diameter 
x 518" 

6574 
Conductive ptastic 
Servo Mount 

lk to lOOk ohms 

2.0 watts 

±.2S% 

25xl Q6 revolutions 

2" diameter 
x 19/32" 

Bourns® Multiturn Precision Potentiometers 

3543 
3-Turn 
Wirewound 

20 to SDk ohms 

1.0 watt 

±0.25% 

0.3xlCJ6 revolutions 

7/S" diameter 
x 3/4" 

3541 
H)-Turn 
Hybrid 

3545 3700/3701 3750/3751 3500/3501 3540 
S·Turn 
Wirewound 

50 to SDk ohms 

1.5 watts 

±O.25% 

0.5x1()6 revolutions 

7/S" diameter 
x 314" 

3550/3551 
10-Tum 

3700 
100 to 100k ohms 

3701 
1 k to 50k ohms 

1.0 watt 

±O.25% 

3700 
1~106 revolutions 

3701 
4x 1 06 revolutions 

1/2" diameter 
x 1" 

3590 
10-Tum 

Wirewound/Hybrid Wirewound 

3550 

10-Turn 10-Turn 10-Turn 
Wirewound/Hybrid Wirewound/Hybrid Wirewound 

3750 3500 
100 to lOOk ohms 50 to 200k ohms 100 to 100k ohms 

3751 3501 
1 k to SOk ohm's 1 k to lOOk ohms 

1.0 watt 2.0 watts 2.0 watts 

±0.25% 3500 ±0.2% ±0.2S% 
3501 ±0.25% 

3750 3500 
b10B revolutions 2x106 revolutions lx106 revolutions 

3751 3501 
10Xl()6 revolutions 4x106 revolutions 

1/2" diameter 7/8" diameter 7/B" diameter 
x 1" x t" x 3/4" 

3400 83/84 
10-Turn 10-Turn 
Wirewound Wirewound/Hybrid 

Wlrewound 
lk to tOOk ohms 100 to 200k ohms 200 to lOOk ohms 100 to SOOk ohms 200 to 100k ohms 

3551 Hybrid 
1k to lOOk ohms 1k to 100k ohm~ 

2.0 watts 3550 2.5 watts 2.0 watts @ 40°C 
3551 2.0 wans o watts @ 125°C 5.0 watts @ 4Q°C 1.0 watt 

±D.2S% ±0.2% ±0.2S% ±O.1S% ±0.25% 

3550 Wlrewound 
5x 1 06 revolutions 2xl06 revolutions 1x106 revolutions 2x1 06 ·revolutions lx106 revolutions 

3551 Hybrid 
1 Ox1 Q6 revolutions 4x1()6 revolutions 

718" diameter 7/B" diameter 7 /S" diameter 1·13/16" diameter· 5/S" square 
x 3/4" x 1·9116" x 3/4" x 1·3/4" x 3/4" 

A-2064 For manufacturers' sales offices, see yellow pages EEM 1988 
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Digital Contacting Encoders 
Bourns® Contacting Encoders 

This new series of digital con
tacting encoders provides superior 
performance, at a fraction of the 
cost you're used to paying, 

Each model features long oper
ating temperature capabilities. 

A wjd'e selection of options are 
m(ailable, including 24-cycle 
quadrature output with 24 detent 
positions and 9-cycle quadrature 
output with 36 detent positions, 

Digital contacting encoders are another example of what's new from 
Bourns Precisions/Controls. 

RECOMMENDED INCREMENTAL 
CONTROL DIAGRAM 

.0015,,1 

Electrical Characteristics 
Output 

Closed Circuit Resistance 
Open Circuit Resistance 
Contact Rating. . . ....... . 
Insulation Aesistance (500 VDC) 
Dielectric Withstanding Voltage 

Sea Level 
Electrical Travel 
Contact Bounce (t 5 RPM) 
RPM (Operating) 

Environmental Characteristics 
Storage Temperature Range 
Operating Temperature Range 
Humidity. 
Vibration 

Contact Bounce 
Shock ..... 
Contact Bounce .. 

Rotational Life 

Mechanical Characteristics 
Mechanical Angle 
Weight 
Torque .......... . 
Shaft Side Load (Static) 

{CUSTOMER lOGIC CIRCUITRY) 

DIRECTION 

DECODE UP/DOWN BINARY 
lOGIC COUNTER OUTPUT 

MAGNITUDE 

2 bit Gray Code, Channel A leads Channel B by 90" 
electrically turning clockwise (CW) 

5 ohms maximum 
lOOK ohms minimum 

10 milliamp @ 10 VDC or 0.1 watt maximum 
t ,000 megohms minimurT' 
MIL-STD-202 Method 301 

.1,000 VAC minimum 
Continuous 

5 milliseconds maximum 
120 maximum 

-40"C to + 140"C 
-15"Cto +t25"C 

MIL-STD-202, Method 1038. Condition B 
. . .15 G 

0.1 millisecond maximum 
50 G 

0.1 millisecond maximum 
200,000 shaft revolutions 

Continuous 
Approximately 0.75 oz 

0.75 to 2.5 OZ-In 

10 Ibs minimum 

OUADRATURE OUTPUT TABLE 
This table IS intended to show available outputs as currently defined 

114 CYCLE PEA DETENT 

CW ----_ Channel A 

OpenCircu,t 

Open C,rcUit 

BOURDS 
~ 

Open-Frame Slide Potentiometers 
Bourns") Slide Potentiometers 

10, 15,20, AND 30MM LOW PROFILE 
• Minimal installation space for maximum design flexibility 

~ MODEL 

SPECIFICATIONS ~ 

ELECTRICAL 

• Linear or audio ta~er versions 

• Wide assortment of options 

OPEN FRAME SLIDE POTENTIOMETERS 

10MM I 15MM I 20MM I 30MM 

Standard Resistance Range Linear lK 2K 5K 10K 20K SDK lD,O,K 200K I 2K 5K 10K 20K SDK tOOK 200K SOOK 
(ohms) Audio 2K 5K 10K 20K SDK 100K 200Kl 5K 10K 20K SDK WOK 200K SOaK 

!-------OACCesC;is"'ta="O;e-'TC:OI"e,=an",=e -------1-:-+ 0,20"",;:-" 'A "II "Ae"sC:is;;:tan:::,=es""T"'a=pe""" ~ 
Resistance Taper linear 

Audio 

Independent linearity 

Absolute Minimum Resistance 

Continuity 

Band'Y Tapers (see taper curves) 
o and G Tapers (see taper curves) 

± 5% for B Tapers (see curves for Y, 0 and G tapers) 

1% or 100 ohms, whichever is less, for B taper 

Maintained for full stroke 

Effective Electrical Travel 60% of I 85% of I 90% of I 90% of 
Mechanical Travel Mechanical Travel Mechanical Travel Mechanical Travel 

----peak NOise (CRV) Linear/Audio 3% I 6% 2% I 5% 2% I 5% 2% I 5% 

Theoretical Resolution Essentially Infinite 

Dielectric Strength (Sea Level) 500 VAC, 1 Minute, between Lever and Terminals 

Insulation ReSIstance (SOD VOC) 1,000 Megohms Minimum between Lever and Terminals 

0.1 Watt 
0.05 Watt 

Power Rating at 70DC Linear 0.05 Wall I 0.05 Watt I o. t Watt I 
(0 Watt at 90°C) Audio 0.025 Watt 0.025 Watt 0.05 Watt 

Maximum WOrk"'ing'-c-VOoclt-cagc-e ___ -+-,P--c0w~e-c' ;:-Di-,ss-,-,p_at_iO","-,O_' 3_5,,0 _VA",C-" _W,~h_i'_he_,e_'_iS_L_e_ss~~~~~~~~~~~~~~~~~~~~~ 
Tracking Error (Dual Only) 4 dB Maximum: 0 to -40 dB 

MECHANICAL 

Operating Force 15 to 150 Gr 

Stop Strength 1.5 Kg Minimum 

Stroke 10mm 15mm 20mm 30mm 

Terminals PC Pins (Vertical or Horizontal) 

I---'M"a"'k,,in"'g ________ --L--'Trademark, Date Code, Taper and Aeslstance (ex. BIOK) and Japan 

ENVIRONMENTAL 

Storage Temperature 20"C to +90"C 

Temperature Coefficient of Resistance + I,OOOppm/oC 

Vibration (10 to 55Hz, 1.5mm) Voltage Ratio Change: +5% MaXimum. Total Resistance Shift ±20f0 Maximum 

Load life (Pre-conditioning: 55°C, 20% RH, 24 ± 4 Hours) 
(Rated Power at 25"C for I ,000 Hours) Total Resistance Shift: ± 10% 

Sliding life Tota! Resistance Shift: ±5% '" linear; 2K, 5K, 10K, 2DK, 50K 
(No Load· 15,000 Cycles) ±10% = Linear; tOOK, 200K, SOaK & Audio; 2K to SOaK 

Moisture Resistance (96 Hours@40°C Total Resistance Shift: Linear ±12O/o Maximum, Audio ±20% Maximum 
90-95% RH, Rated Power) Insulation Resistance: 100 Megohms Minimum 

Soldering Heat (3 Seconds @ 350"C) Total ReSistance Shift: ± 5% Maximum 

Bourns® Panel Controls 
Channel B 

81/82 87/88 85/86' 97/98/99' 385113852 3862 

FULl.. CYCLE PER OETENT (Normally Open in Detent Shown) 

cw ----_ Channel A 

I I I I I 
I I I I I 

Closed Clrcuil 

Open C,rcUlI I I I I I 

CIO*dCi'(;UlI~1 I I I 
I I I I I 

Open CirCUli : : : I : 
I 1 I I I 
D D D D 0 

Channel 8 .5{8" square ·5{8" square .5/8" square .5/8" square .314" diameter .1/2" diameter 
·Modula; .Modular .Modular .Modular .Modular ·1/4" depth ·Rear 

construction construction construction construction construction terminals 
·Single or ·Single or .Multiple .Single or .Dual section .Single section .Single section 

multiple multiple sections dual sections 
sections sections 

·Unear or audio ·Semi-precision .DPST and ·Unear or audio ·DPST and .Unear or audio ·Unear taper 
tapers linear tapers DPDT rotary tapers DPor rotary tapers 

switches* switches 
.Concentric or ·Concentric or .Concentric or .Single Shaft, .Single shaft, .Single shaft, .1/8" diameter 
single shafts, single shafts, single shafts, plastic plastic metal single shaft, 
metal metal metal .Sealed(96 only) metal 

.Cermet ·Cermet .Cermet .Cermet ·Cermet .Cermet ·Cermet 
·Conductive _Conductive ·Conductive ·Conductive ·Conductive ·Conductive 

Specifications are subiect to change without notice, plastic plastic plastic plastic plastic plastiC 
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BauRP~S ____________________ ~_ 
Industrial Grade Trimpot® Potentiometers 

SQUARE, MUL TITURN, SEALED 

Board Space Product 
Model Element Pin 

Number Type Turns Styles >. 3250 Wirewound 25 
L,P,W 

.500 
W-66 (X) 

(12.70) .s> 3252 Cermet 25 L,P,W,X .. 3290 Wirewound 25 H,P,W 

!---t-,375 
(9.53) • 3292 Cermet 25 L,P,W,X , 3299 Cermet 25 P,W,X,Z,Y 

II 3296 Cermet 25 
P,W,X,Y,Z 
W,X (T&R) 

IIl3S .- 3272 Cermet t2 A,C (8.89) (SMD) 

" 3260 Wirewound 11 H,W 

1--+,250 .: 3262 Cermet 12 P,W,X 
(6.35) • '- 3266 Cermet 12 

W,X 
Y,Z (T&R) 

• 3269 Cermet 12 P,W,X 
(SMD) 

SQUARE, SINGLE-TURN, SEALED 

Board Space Product 
Model Element Terminal 

Number Type Styles 

W·375 -- H,X,S,B,W,C 
19.53) 3386 Cermet F,Y,P,R,M,T 

• W (T&R) 

f 3386 Cermet N,U HV1 

M·250 ~ 3323 Cermet P,W,X,S,U 
(6.351 • • 3362 Cermet 

H 
M,U (T&R) 

-l f-.- .200 3335 • (5.08) ., 
(SMD) Cermet W,X 

ROUND, SINGLE-TURN, SEALED 

• .450 _{IT.431 
, 3345 Wirewound W,P 

~.~ 17.62) •• 3339 
(4 Turns) Cermet H,P,S,W 

•. 250 

, 3325 
Cermet P,W,X 

16.35) (SMD) 

~ 3329 Cermet 
H,P,W,X,S 
M,U T&R) 

RECTANGULAR, MUL TITURN, SEALED 

Board Space Product Model Element 
Turns 

Pin 
Number Type Styles 

3057 Wirewound 22 L,P,J,Y 

3059 Cermet 22 L,P,J,Y 

1-- 785 --I 12<1.00) ~ 20 Cermet 15 P 

3005 Wirewound 20 P 

r-.750-j 3006 Cermet 15 P,W,Y 
(19.05) - ... 3009 Cermet 15 P,Y 

.-. 3099 
Cermet 20 P (DIP) 

h;:%)-1 - ~ 3082 Cermet 10 P 

SQUARE, SINGLE-TURN, OPEN STYLE 

Board Space Product 
Model Element Terminal 

Number Type Styles 

-I 1--.150 
• 13.8) 

3304 
(SMD) Cermet W,X 

ROUND, SINGLE-TURN, OPEN STYLE 

I:;;;;:t- .375 • 3352 Cermet K,H,V,W,E,P,T 
.19.531 

3359 Cermet P,W 
" 

t-:;;;:t- .354 '. __ (9.001 
3309 Cermet P,W 

I 

-(~ • 3306 Cermet P,W 

Bourns, Inc .• 1200 Columbia Avenue, Riverside, California 92507; (714) 781-5050; 
TLK 676-423; TWX: 910·332·1252; FAX: 714·781·5700. European Headquarters: 
Zugerstrasse 74, 6340 Baar, Switzerland: 042·333333; TLX: 868722; FAX: 042·319017. 
Benelux: 070-874400; TLX: 32023. France: 01-40033604; FAX: 01·40033614. Germany: 
0711·22930; FAX: 0711·291568. Ireland: 021-357001; FAX: 021·357443. Uniled Kingdom: 
0276-692392: FAX: 0276...f)91 037. Asia Paciflc HeadquartE~rs: 1401 Citicorp Centre, 14th 
Floor, ~8 Whitlield Road, Hong Kong: (852) 5·702171; TLX: 82953 BAPHK HX; FAX: 852·5-
664341; CBL: BOURNSASPA HONGKONG. Singapore: (85)339-3331; FAX: (65) 339-1116. 

Specifications are subject to change without notice. 
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______________________ ~B=D~U~ 
Tape and Reel Packaged 
Trimpot® Potentiometers Military Grade Trimpot® Potentiometers 

Model 3266 RECTANGULAR, MUL TITURN, SEALED 
1/4" square multiturn 
Vertical and horizontal adjust 
Available in two pin configurations 

Model 3296 
3/8" square multiturn 
Vertical and horizontal adjust 
Available in two pin configurations 
Optional packaging available: 
new ammo pack 

Model 3304 
4mm square single-turn 
HOrizontal adjust 
Available in two pin configurations 

Model 3329 
1/4" diameter single-turn 
Vertical and horizontal adjust 
Available in two pin configurations 

Model 3335 
Smm square single-turn 
Horizontal adjust 
Available in five configurations 

Model 3362 
1/4" square single-turn 
Vertical and horizontal adjust 
Available in two pin configurations 

Model 3386 
3/8" square single-turn 
Horizontal adjust 
Optional packaging available: 
new ammo pack 

• 
• 

.. 

Board Space Product 

--r-"IO--j I~I I --- " ... 
!11'~70011 

" -SQUARE, MULTITURN, 

11DOi 1'00 1 • • 
C~ 

• It'" i 1<[531 • II ,111 

" • iI'];O I I5.3SI 

'il • ,;iI 

ROUND, SINGLE-TURN, 

tr"O wA 

i[J51 
.., 

• .", .... 

Model Element Turns Grade Pin 
Number Type Stytes 

RTR12 Wirewound 22 Hi-Rei Military L,P,Y 

RT12 Wirewound 22 Military L,P,Y 

RJR12 Cermet 22 Hi-Rei Military L,Y 

RJ12 Cermet 22 Military L,P,Y 

RJR28 Cermet 10 Hi-Rei Military P 

SEALED 

RTR22 Wirewound 25 Hi-Rei Military L.P,W,X 

RT22 Wirewound 25 Military L,P,W,X 

RJ22 Cermet 25 Military L,P,W,X 

RTR24 Wirewound 25 Hi-Rei Military P,W,X 

RT24 Wirewound 25 Military P,W,X 

RJR24 Cermet 22 Hi-Rei Military P,W,X 

RJ24 Cermet 22 Military L,P,W,X 

RT26 Wirewound 11 Military W,X 

RJR26 Cermet 12 Hi-Rei Military P,W,X 

RJ26 Cermet 12 Military P,W,X 

SEALED 

RJR50 Cermet 1 Hi-Rei Military P 

RJ50 Cermet 1 Military P 

/ TYPE I CONFIGURATION I ADJUSTMENT IpKG! 

/; )!iJZili1ll!lI~ ~!/ Surface Mounted Trimpot® Potentiometers $ ~ I ~$ f I i l $"::J ,:f~ o~~ 
J 9.~ 13.1 :'" ,Sf J & ~ $' ~ I!q~ 

c.; 0 ..... u :") (j '" ~ ~ ~ ,;f ~A..~ 

Model 3269 .. 1/4" square 
• Recommended for reflow solder processing only 
• Plastic tube and tray packaging • • • • • • 

Model 3272 .- • JEDEC package 
• Exceptional s~tting stability • • • • • ,350" square • Packaged in plastic trays 

Model 3304 
• Unique cross-slot rotor 

¥ • Two packagi ng styl es • • • • • 4mm square • Supplied in 12mm embossed tape 

Model 3325 , • Stable, infinite resolution cermet element • 1/4" diameter • Plastic tube and tray packaging • • • • • 

Model 3335 
~ 

• 12mm embossed tape packaging .. • Auto adjust rotor • • • • • • • 5mm square • Recommended for reflow solder processing only 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2067 
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177 Cantiague ROCk Road, westbury, N.V. 11590 U.S.A. 
Phone: (516) 935-3640 • Tlx: 4758020 • Fax: (516) 935-0780 

ROTARY 
SLIDE 
TRIMMING 
CARBON COMPOSITION 

SERIES 

ROTARY POTS: 
DETENTS-SERIES 18 AND 24 
CENTER,11,41 

SLIDE POTS 

SV10 

SV20 

SV30 

SV45 

SV60 

SV100 

RESISTANCE POWER 
RANGE RATING 

+1-20%) (WATTS) 
SHAFT 
TYPE 

.5-500 0.1 SO 

W16 .5-1000 0.1 N/A 

43/64/17 .5-1000 0.1 S,R.F 

21132116.8 .5-1000 0.2 S,F,R 

0.5 S,F,R 

AVAILABLE WITH DUAL 
ELEMENT AND 

DUAL ELEMENT WITH 
SWITCH. 

SLIDE POTS: 
CENTER DETENTS-20, 30, 45, 60 
11 DETENTS-30 21 DETENTS·45 

TRAVEL 
(MM) 

10 

20 

30 

45 

60 

100 

TERMINAL 
TYPE DUAL 

p-peB, S-SOLDER AVAIL. 

P 

P 

S 

P 

S 

P 

S 

P 

S 

P 

S 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

~ 
Q) 
0 
r::: 
1\I 
(;j 
'(ij 
Q) 

a: 

RESISTANCE RANGE: 500n-2Mn 

SWITCH 
TYPE 

SWITCH 
RATING 

TERMINAL ANGLE 
OF 

TYPE ROTATION 
P-PCB, S-SOLDER ( + I -1 0%) 

ROTARY 
SPST 12VDC/1A PIS 

ROTARY 

SPST 

ROTARY 

SPST 

ROTARY 

12VDC/1A PIS 

12VDC/1A PIS 

. SPST 125VAC/1A PIS 

ROTARY 

PIS SPST 125VAC/1A 
SPST 125VAC/3A 
SPST 250VAC/1A 
DPST 125VAC/3A 
DPST 125VAC/1A 
DPDT 125VAC/1A 

PUSH-PUSH 125VAC/3A 

SHAFT TYPES 

S R F 

RESISTANCE TAPERS 
100 

(, v t::: ~ 
80 / --Mj >' v VI / 

/ 1/ L V s/ / 

60 I Ii / 
V I /s / 

I II. / j/ R / / 

40 'II d I Nil 
Ii VI / V v If/ / A 

20 
/f / / / :yt Vo 

L 

II v ~ /" ~ rr 
jV"""" ~ ~ .----- / 

260' 

260" 

300' 

300' 

sa 

~ r 
VIA 
iii 
1// --1/ 

20 40 60 80 100 

Overall Rotational Angle in Percent (%) 
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~A£0 SURFACE MOUNTED 
® CHIP POTENTIOMETERS 

MODELS ST-22, ST-23 

FEATURES 

• Designed for efficient, accurate miniaturization 

• Can be wave or dip soldered without rotor problems 

• Coded marking for easy identification of resistance value 

• Models for standard, automatic or reverse adjustment 

• 12mm tape and reel packaging 

STANDARD RESISTANCE VALUES 

Ohms 
100 
200 
500 
lK 

Ohms 
2K 
5K 

10K 
20K 

Ohms 
50K 

lOOK 
200K 
500K 

1 Meg. 

SPECIFICATIONS 

Resistance Values 

Resistance Tolerance 

Rated Power 

Rated Voltage 

Rotation Life 

Torque 

Rotation Angle 

Operating Temp. Range 

TCR 

CRY 

1000-lMO 

±30% 

0.2W (70°C) 

100 VDC 

20 Rotations 

20 to 200 g/cm 

270 ± 20° Total 

- 40°C to + 100°C 

±250 PPM 

5% Max. 

DIMENSIONAL & TERMINAL CONFIGURATIONS [Numbers in brackets indicate millimeters] 

ST·22 Standard Adjustment 

NOTE: Numbers wnhout specified tolerance 
are for reference only. 

.051 
11.3] ,059 

059 \-----1 r[1·5] 

4750 

--1[15)1~ I [~ 
c3Di , __ .. __ =::'1 .039 

I -.;;'~ ~ j ,'0) 

04.3 [2.3) ~. 
[11]--

CD cr--fVV\/V'---o® I CD~® 
A ! . 1-----J 

@ @ 

ST·23 Standard Adjustment 047 

-i~~I-

Stenderd PC Boerd 
Pettem 

[1.21 ,049 .038 3 Places 

,;':1 fi[l~:! 1 ~,0:2~] .1'0965] 
150 ->- .008 . '1 . ~ EQUIVALENTCIACUIT 

012 [:18~-O,2J .. 0.25:!.'OO.'. . [0.6J '0.93@J ... 1 CD~' . ...AAAA~® I Gl~® -::::::::::;:;;;;#....::..'.,-'-)-,' [064'008]~ I T62] T ~ ~vvvv-~ • 1-----J 
~~ 1:- + ~ .079 ·c~:=C ~;;;}2P1oce, A ~ • @ 
~ 025:t: 003 [2.0] l~ (0330) 

;,;jI [064, or.. ~ 
'---1+--==-----'- [0.8J .063 <- .008 040 Hf- 084 

- [1.6:!:~0.2J G 111.016) --- I. [2.134J 

[0.25) 020 

ST·23 Automatic Adjustment 

EQUIVALENT CIRCUIT Glcr--fVV\/V'---o® I Gl~® 
A ! . &----J 

(® ® 

ST·23 Reverse Adjustment 

EQUIVALENT CIRCUIT 

Gl~®IGl~® 
A ! . &----J 

® ® 

016 
10.4] 
071 

1~81 

079 
[2.0] 

[0.50B] 

Stenderd PC Board 
PaHem 

ST·Z3 Rev.rs. Stenderd 
Mounting PIId.Pettem 

CenterofST 

For complete information, write or phone 
DALE ELECTRONICS. INC •• 1155 West 23rd Street. Temoe. AZ 85282 • Phone 602-967-7874 
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~ LINEAR MOTION POTENTIOMETERS 
SYSTEMS 

Series 
LCP8-10 
"Mini-Lini" 

SMALLEST! 

Element: Conductive Plastic 
Resistance Range: 1 K to SOK 
Stroke: ?{6" 
Wattage: 0.1 Watt 
Size: 0.287" x 1.26" 
Spring return available 

L010 OIL FILLED 
L020 PROTECTION FROM HARSH 

ENVIRONMENTS 

."",..--
Element: Wirewound 
Resistance Range: 15 to 50K 
Stroke: 0.6 to 8" 
Wattage: no 2 Watts 
Size: V2" & Ya" Dia. x 33/a"-11%" Long 

LCP15 

~~~\ 
TERMINALS ACCEPT "AMP" 

110 CONNECTORS 

Element: Conductive Plastic 
Resistance Range: 500 to 10K 
Stroke: 0.3937" fu 1.1819" 
Wattage: 0.2 to 0.5 watts 
Body Size: 0.95" wide x 0.5906" high 

LCP12 SPRING RETURN AVAILABLE 

Element: Conductive 
Resistance Range: 500-20K 
Stroke: %", 1",2",4" 
Wattage: 0.3 to 1.2 Watts 
Body Size: ?{/' x V2" Dia. x 1.5"-5" long 
Threaded shafts & spring returns available 

LW20 
LH20 
LCP20 

GENERAL PURPOSE 

Element: Wirewound (LW) Hybrid (LH) 
Conductive Plastic (LCP) 

Resistance Range: 500 to 20K 
Stroke: 0.6 to 3.9" 
Wattage: 0.3 to 1.25 Watts 
Size: 0.790-Sq. x 2"-55116" Long 

LWR10 
LWR20 

SAME AS OIL FILLED 
EXCEPT NO OIL! 

Element: Wirewound 
Resistallce Range: 15 to 50K 
Stroke:0.6" to 8" 
Wattage: 1 to 2 Watts 
Size: V2" & Ya" Dia. x 33/a"-11 %" long 

MANY OPTIONS AVAILABLE WITH OUR FULL LINE OF LINEAR MOTION POTENTIOMETERS 
PLEASE CONTACT FACTORY FOR APPLICATION ASSISTANCE! 

TURNS COUNTING DIALS 
When your turns need counting - dial ETI Systems 

4750 

Dials are available from 7/8 " to 4" in diameter, and count up 
to 100 turns. Many incorporate the "over the center lock" 
which is superior to the older "brake" design. A" dials 
accept 1/4" shaft (others available). Gray, Black, or Satin 
finish. 

~ 
SYSTEMS 

A·2070 

ETI SYSTEMS 
DEPT. EM, 215 VIA DEL NORTE • OCEANSIDE, CA 92054 
TEL: (619) 757-7770 • TWX: 910-322-1396 • FAX: 619-757-2305 
DIV: POLARIS ENTERPRISES, INC. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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~ 
SYSTEMS 

MOTORIZED POTENTIOMETERS 
DIRECT CURRENT 

MC20-1 'MC20-2 
(Dual gang) 

GENERAL PURPOSE 
MC20-1/MC20-2 
• 10 Turn Single Gang 

Potentiometer (MC20-1) 
• 10 Turn Multigang (2) 

Potentiometer (MC20-2) 
• 3 or 5 Turn Pots Available 
• Wirewound Element 
• 0.16,t0222 RPM 

Speed Range 
• 6 or 12 VDC 

HIGH REL, SMOOTH 
RUNNING 
LONG LIFE 

MC2P/MC2C 
• Single Turn 
• Wirewound Element (MC2C) 
• Conductive Plastic (MC2P) 
• 0.16 to 222 RPM Speed Range 
• 6 or 12 VDC 

DIGITAL READOUT 
MC20-3 
• Same as MC20-1 ; Except 

with Turns Counting 
Dial Assembled 

·10Turn 
• DialDA10 
• 0.16 to 50 RPM Speed Range 
• 60r 12 VDC 

0810 

Recommended Turns 
Counting Dial. Also available 
with large knob and no lock 
for motorpots. (see other 
dials on Pg. A-2070 

MOTORPOT FEATURES 

INCREASED POWER 
HIGH RESOLUTION 
MC46-1 

• Multi-Turn Potentiometer 
(3,,5 or 10 Turns) 

• Wirewound Element 
• 0.16 to 65 RPM Speed Range 

(24 VDC unit available) 

• 60r12VDC 

LIMIT SWITCHES 
AT END OF 
TRAVEL 
MC46-2 

• 5 Amp On-Off Switches 
at each end of Pot 

• Multi-Turn Potentiometer 
(3, 5, 10 or 20 Turns) 

• 0.16 to 65 RPM Speed Range 
\(24 VDC unit available) 

·60r12VDC 

HEAVY DUTY 
MC46-4/MC46-5 (shown) 
• Heavy Duty Motor 
• Single Gang (MC46-4) 
• Multi-Gang (MC46-5) 
• Multi-Turn Potentiometer 

(3, 5, 10, or 12 turns) 
• Wirewound Element 
• 0.4 to 86 RPM 
• 6, 12 or 24 VDC 

Due to versatile design, many variations and specials can be 
supplied with low engineering costs. A friction clutch in each 
unit allows manual adjustment. All D.C. motorpots serve as 

an "Analog Memory" (preferable to some stepper motor sys
tems) moving only when commanded and maintaining set 
position if power fails. D.C. motorpots may be pulsed. 

For Automatic Control Applications Such As: Speed Controls, Remote 
Controls, Valve Positioning, Tensioning Motors etc. 

~ 
SYSTEMS 
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POTENTIOMETERS 
MULTI TURN 

%" Dia.-General Purpose-

3, 5, 10 Turns 
Resis. Range: 100 to 100,000 Ohms 
2 Watts, Wirewound 

Smallest Ten Turn-Only .400" Dia.

Va" Shaft 
Resis. Range: 100 to 50,000 Ohms 
1.5 Watts, Wirewound 

MW46B· 

1X/, Dia.-Limit Switches-

3,5,10,15,20,25,30 Turns 
5 Amp Independent Switches 
at each end 
Resis. Range: 100 to 100,000 
Ohms 
5 Watts, Wirewound 

1X/' High Rei-High Resolution- . 

3,5,10,20 Turns 
High Temperature Housing 
Resis. Range: 100 to 500,000 
Ohms 
5 Watts, Wirewound 

WE HAVE MANY MORE STYLES AND DESIGNS THAN SHOWN ON THESE PAGES 
• Servo Mounts. Hybrids. Multi-Section. Slidewire • PC Mounts. Sine/Cosine • 

Multi-Tapped • High Torque. Low Torque • Spring Returns .. Threaded Shafts • Rear Shafts, etc. 

SP22E 

S030 

Combo 3 

SINGLE TURN 

Ys" Dia.-General Purpose

Conductive Plastic Element 
10,000,000 Turn Life 
Resistance Range: 10 to 20,000 Ohms 
1 Watt 
Wirewound Available 

SP30 1X/' Dia.-Highest Performance 
Model-
50,000,000 Turn Life 
All Metal Construction 
Conductive Plastic 
0.75 Watts 
Resis. Range: 1 to 10,000 Ohms 

OIL FILLED-For Hostile Environments 

Single Turn-11f4" Dia. 

. 75 Watt 
Wirewound 
50 to 10K Ohm 
Conductive Plastic 
Available 

Ten Turn-11f4" Dia . 

1.5 Watt 
Wirewound 
2K-100KOhm 
Hybrid Element Available 

M046 
Ten Turn-21/2" Dia. 

5 Watt 
Wirewound 
5-50KOhm 
Servo Mount Available 

Many Non-Standards are Stocked at ETI Systems Combo 4 

POT IDIAL COMBINATIONS 
Pre-assembled and Factory Calibrated 

APPLICATIONS 
Measuring Equipment 
Temperature Controllers 
Machine Tool Controllers 
Test Equipment 
Remote Stations 

± 5% absolute readout accuracy. 
Mounts in a 1.125" dia. panel opening. 

± 1-5% absolute readout accuracy. 
Mounts in a 1.187" dia. panel opening. 

Available for MW22 potentiometer (Model DC22) and 
MW20 potentiometer (Model DC20). 

Available for all3fB" threaded multi-turn potentiometers. Over the center lock device. 

~ 
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FOR ASSISTANCE IN CHOOSING THE RIGHT UNIT, CONTACT FACTORY 

ETI SYSTEMS 
DEPT. EM, 215 VIA DEL NORTE. OCEANSIDE, CA 92054 
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~ 
SYSTEMS 

A.C. MOTORIZED POTENTIOMETER 

115 V AC Reversible 
MOTOR SCHEMATIC POT SCHEMATIC 
SUGGESTED 3 POSITION SWITCH (Not furnished by ETI) 

500 MA 3 
RED RECT. cw -i~ 

r----- - --~:--- --- • ---0- - 0 CW 
<n 4JBo~-o...---o 

'ORG M!1 ccwr-°--ol15VACLINE 4D2 
fORG~L J I COM. ~ f';-CAP I I 
e BLK --- i 1 

FEATURES OPTIONS AVAILABLE 
• Reversible AC hysteresis, synchronous motor with 24 

VAC or 115 VAC inputs. 
• RPMs: 112,1,2,3,5,8,10 and 15. (Standard). RPM avail. 

to 1 rev./day on special order. Slow speed is excellent 
for compensating system drift. 

Single or multi-turn potentiometers. Film or wirewound 
elements. Multi section potentiometers. 

. Snap action limit switches. Special shaft lengths 
and modifications. 

• Circuit board (when specified) neatly packages the 
starting capacitor, balancing resistor and braking 
diode. 

Special circuit modifications. 

• Braking diode prevents motor coasting when A.C. 
power is switched to terminal "B". 

• All units have slip clutch between motor and 
potentiometer, allowing manual adjustment when 
power is off. 

• UL approved motor. 

FOR OUR COMPLETE LINE OF TURNS COUNTING DIALS AND COMPATIBLE 
POTENTIOMETERS SEE PAGE A. 2070 

CONTROL YOUR POWER NEEDS 
Motorized Rheostats and Variable Transformers 

• Automatically or Remotely 
Control Power Needs with a 
Motorized Rheostat or Variable 
Transformer from ETI Systems 

• Single or Multi Gangs Available 

• 6, 12 or 24 VDC 

• 24,115 VAC 
• Many RPM Selections 

MOTORIZED RHEOSTAT 
MOTORIZED 

VARIABLE TRANSFORMER 

~ 
SYSTEMS 
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WE HAVE POSITIONING CIRCUITRY AVAILABLE 

FOR APPLICATION ASSISTANCE, PLEASE CONTACT OUR FACTORY 

Call our order desk & specify desired wattage, motor voltage, RPM & resistance 

ETI SYSTEMS 
DEPT. EM, 215 VIA DEL NORTE • OCEANSIDE, CA 92054 
TEL: (619) 757-7770 • TWX: 910-322-1396 • FAX: 619-757-2305 
DIV: POLARIS ENTERPRISES, INC. 

For manufacturers' sales offices. see yellow pages A·2073 
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fA] POSITION CONTROLS 
AND 

SYSTEMS ROTARY ACTUATORS 

SIZE: 7"x6" 

SERIES 6500 

FEATURES-'6500 (Shown) 
Internal Power. Supply (regulated) 
(115VAC INPUT) 
Light emitting diodes for visual 
inspection 
Closed loop confirmation option 

FEATURES-6570 

OPERATIONAL DIAGRAMS-6500/6570 

INPUTS 

Vollage 

or 

Current 

or 

16 bit 
BinarY 

(Term 2) +~ 

".~" +~ 

(25 PIN n r 
CONNECTOR) ~ 

POSITIONING SERVO 

FEEDBACK 

OUTPUT -5500 

4750 

Dual gang 

Series 6570 operation is the same as 
Series 6500 except output is a 2% 
AMP variable transformer type 10c. 
May be attached by cable. 

INPUTS-6500/6570 
(a) Ot050rOt010VDC 
(b) 4 to 20 milliamps 

Potentiometer (Single Turn or Multi
Turn) 

FEATURES-5500 
Voltage or Current input only, the 
5500 is smaller, more compact 
board at lower cost than the 6500 
Series. The 5500 utilizes the same 
power supply and positioning ac
curacy of the larger boards. The 
servo inhibit feature is included. It 
does not have a run output indicator. 

(c) 16 bit compatible (14 bit DAC) 

INPUT-5500 
(a) 0 to 5 or 0 to 10 VDC 
(b) 4 to 20 milliamps 

OUTPUT -6500/6570 
Potentiometer (Single Turn or Multi
Turn) 
Isolated Circuit 

APPLICATIONS 
• Process Controls 
• Speed Controls 
• Air Conditioning 
• Tension Controller 
• Valve Positioner 
• Remote Controls 
• Governor Controls 
• Drift Compsnsator 

ROTARY ACTUATORS/VALVE POSITIONERS 
CALL OUR FACTORY FOR NEW ROTARY ACTUATORS AND 

VALVE POSITIONERS 
Up to 200 inch Ibs. of torque 

CUSTOM MADE TO YOUR APPLICATION 

VM 100 
(D.C. or A.C. Motor Voltage) 

~--Housing is 5" in Dia. and contains: 
• End travel limit switches. 

Bracket is detachable -------: • Feedback Position Potentiometer. 
or custom made. • Multiple motors (patent pending) 

provides higher torque, better 
load distribution, and prevents· 
catastrophic motor failure. 

fA] 
SYSTEMS 

A·2074 

ETI SYSTEMS 

• energy absorbers (patent 
pending) reduces. sticking. 

DEPT. EM, 215 VIA DEL NORTE. OCEANSIDE, CA 92054 
TEL: (619) 757-7770 • TWX: 910-322-1396 • FAX: 619-757-2305 
DIV: POLARIS ENTERPRISES, INC. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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PRECISION CO-MOLDED CONDUCTIVE PLASTIC POTENTIOMETERS & ASSEMBLIES 

2630 Lavery Court 
_ Newbury Park, California 91320-1593 

(805) 499-7779 

The JDK Co-Molded Conductive Plastic Process 
JDK manufactures one type of potentiometer element -
co-molded conductive plastic - because, to the designer 
and builder of systems in critical applications, there is no 
justification to use less than the best In the JDK process, 
the termination and resistance materials are simultaneously 
molded with the plastic substrate. The result is a flush circuit 
with a very hard, smooth surface which, when combined 

SERVO MOUNT MODELS 
OUTSIDE SHAFT 

with JDK's multifinger precious metal contacts, promotes 
ultra-long life, as well as excellent electrical performance in 
all environments. The superiority of the JDK flush circuit 
over the raised circuit elements (Le., conductive plastic film, 
screened conductive plastic, cermet, hybrid, and wirewound) 
is most evident in its long-term consistent performance and 
reliability. 

BDDY 
DIAMETER DIAMETER SHAFT LENGTH RESISTANCE ELECTRICAL INDEPENDENT OUTPUT 

MODEL # INCHES INCHES LENGTH MAXIMUM RANGE ANGLE LINEARITY SMOOTHNESS 

6005 .500 .1249 .500 .550 1K-50K 3250 1.0% <0.1% 
6008 .750 .1249 .500 .625 1K-50K 3400 .5% <0.1% 
6009 .875 .1249 .500 .625 1K-50K 3400 .5% <0.1% 
6011 1.062 .1249 .500 .625 1K-50K 3400 .5% <0.1% 
6015 1.437 .2498 .625 .750 1K-50K 3400 .5% <0.1% 
6018 1.750 .2498 .625 .750 1 K-50K 3500 .5% <0.1"10' 
6020 2.000 .2498 .625 .750 1 K-50K 3500 .5% <0.1% 

Specials available 

BUSHING MOUNT MODELS 
OUTSIDE SHAFT BODY 

DIAMETER DIAMETER SHAFT LENGTH ReSISTANCE ELECTRICAL INDEPENDENT DUTPUT 
MODEL # INCHES INCHES LENGTH MAXIMUM RANGE ANGLE LINEARITY SMOOTHNESS 

6205 .500 .1249 .687 .550 1K-50K 3250 1.0% <0.1% 

6208 .750 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6209 .875 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6211 1.062 .1249 .687 .625 1K-50K 3400 .5% <0.1% 
6215 1.437 .2498 .875 .750 1K-50K 3400 .5% <0.1% 
6218 1.750 .2498 .875 .750 1K-50K 3500 .5% <0.1% 
6220 2.000 .2498 .875 .750 1 K-50K 3500 .5% <0.1% 

SpeCials available 

ELEMENT/ROTOR/WIPER ASSEMBLIES 
NOMINAL NOMINAL 
OUTSIDE INSIDE NOMINAL WIRE 

MODEL DIAMETER DIAMETER THICKNESS TERMINATIONS 

6909 .702 .186 .072 30 Awg Tefzel Coated single conductor 6" long 

6911 .888 .186 .072 30 Awg Tefzel Coated single conductor 6" long 

6915 1.252 .435 .072 30 Awg Tefzel Coated single conductor 6" long 
6918 1.557 .435 .072 30 Awg Tefzel Coated single conductor 6" long 

6920 1.805 .435 .072 30 Awg Tefzel Coated single conductor 6" long 
Electncal performance similar to servo and bushing models 
Many custom sizes available 

THE JDK DIFFERENCE 
Since the JDK process and systems are foremost in the industry, 
we are able to offer the following features: 
• ULTRA-LONG ROTATIONAL LIFE - 50 million cycles minimum 

for most applications of 6000 & 6200 models 
• STATE-OF-THE-ART OUTPUT SMOOTHNESS - always under 

0.1% 
• NO INTERNAL SOLDER CONNECTIONS - conductive epoxy 

and welded connections used for greater reliability 
• LOW TORQUE - less than 0.1 in oz. available in most single 

cup 6000 & 6200 models 
• 18 MONTH WARRANTY - standard for most applications of 

6000 & 6200 models 
• OUTSTANDING VALUE = best "price/performance" ratio in 

the industry 
• ALL UNITS DESIGNED, MANUFACTURED, AND TESTED IN 

ACCORDANCE WITH MIL-R-39023 

CUSTOM REQUIREMENTS 
AND ASSEMBLIES 
JDK specializes in custom electrical and/or mechanical require
ments for potentiometer in the sizes above as well as the following: 
Next Assemblies: 
JDK will add to its potentiometers
Flanges, extra cups, connectors, 
multiple taps, flying leads, special 
shafts 
Motor and/or Gearheads in 16 or 
22mm diameters 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2075 
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KILO INTERNATIONAL ___________ _ 
Series 400, 500, 600: The world's finest machined 1 inch turns-counting dials. 

SERIES 400 (462-411) 
Standard 1" 10 Turn 

Mechanical Specifications: 

KILO's facilities for machine engraving 
provides fast response and low cost for 
special calibrations. 

Requires only one square inch of panel 
space. 

Mounts on true 1 inch centers. 

SERIES 500 (562-512) SERIES 600 (662-612) 
Standard 1" 1 Turn' Standard 1" Uncalibrated 

MODELS FOR POT. SHAFT SIZE AND BUSHING 
%" Shaft .2500 + .0000 %-32 NEF2 

-.0006 
Ve" Shaft .1250 + .0000 %-32 NEF2 

-.0006 
'!Y'Shaft .0935 + .0000 %-32 NEF2 

-.0006 
SHAFT EXTENSION BEYOND FACE OF PANEL 
.600 Min., .800 Max., .725 Optimum 
BUSHING EXTENSION BEYOND FACE OF PANEL 
. 125 Min. thread (full thread) .297 Max . 

Series 700,800,900: The world's finest machined 3;4 inch turns':counting dials. 

SERIES 700 (771-721) 
%"10 Turn 

Mechanical Specifications: 

Series 700 through 900: These machined 
dials provide a 25% reduction in size 
of the world's finest one inch dial with 
improvements in performance. 

Mounts on true % inch centers, both 
horizontally and vertically. 

DIMENSIONS 

SERIES 800 (871-821) SERIES 900 (971-921) 
%" 1 Turn %" Uncalibrated 

MODELS FOR POT. SHAFT SIZE AND BUSHING 
Ve" Shaft .1250 +.0000 

-.0006 
%,"Shaft .0937 + .0000 

-.0006 
SHAFT EXTENSION BEYOND FACE OF PANEL 
.655 Max. .450 Min. 
BUSHING EXTENSION BEYOND FACE OF PANEL 
.225 Max. 

A MODEL NUMBER IS CREATED 
BY SELECTING 3 DIGITS 

%-32 NEF2 

%-32 NEF2 

I 

r- 1,000 MAX-
SERIES 400-500-600 4 = STANDARD 10 TURN 

r- ~."O 

A·2076 

SERIES 700-800-900 

~DIA 
19,050 MAX 

I 
0,' ,,

'" . , 
, . 

+ • 

, . 

6 = CLEAR ANODIZED AND 
V. IN. SHAFT 

'---....---'-..,---1.-.----' 2 = SHORT 

KILO 
INTERNATIONAL 

KILO INTERNATIONAL 
2118 0 Street, La Verne 
California 91750 
Telephone 714 593-4626 

For manufacturers' sales offices, see yellow pages EEM 1988 
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MAiIORY 
WIREWOUND POTENTIOMETERS 

STYLE R AND OR 1'%1 
o 

H 

4750 

POTENTIOMETER LINE SWITCHES AVAILABLE 

STYLE LW 

"AS REQUIRED 

STYLE M, OM, MG, OMG 

STYLE SC, OSC, SCG, OSCG 
As Above But :smaller Shaft & Bushing Diameter 

OTHER WIREWOUND POTENTIOMETER FEA
TURES AVAILABLE ON SELECTED PRODUCT 
TYPES: - nonlinear resistance tapers, 

- ± 5% resistance tolerance, 
- multisection units, 
- twist-tab mounting. 

MALLORY MANUFACTURES A COMPLETE 
LINE OF "T", "L", AND "LL" PAD ATTENUATORS. 

Grade 
Name 

OAC-1 

OAC-2 

OAC-3 

OAC-SPC 

OAC-4 

OAC-S 
Auto-SPL 

OAC-5 

OAC-S 

OAC-S AUTO 

OAC-6 

OAC-S AUTO 

OAC·9 

OPP-3 

--
OPP-5 

PPSI 

PPS2 

1----
Dual Switches 

any pro of 
OAC 

MOAC-1 
MOAC-3 

Action 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Rotary 

Push-Pull 

Push-Return 

Push-Pull 
Side Mount 

Push-Push 
Side Mount 

Rotary 
Rotary 

Type Size Rating 

SPST 15/16" 6 A 125VAC 
3 A 125VOC 

OPST 15/16" 6 A 125VAC 
6 A 125VOC 

(3 amps/circuit) 

2XSPST 15/16" 3 amps 125VAC 

SPST 15/16" 15A 10VDC 

SPST 15/16" 5 amps 125VAC 

SPST 15/16" 20 amps 15VOC 

SPST 15/16" 5 amps 125VAC 

SPST 15/16" 5 amps 125VAC 

SPST 15/16" 15 amps 10V 

SPST 15/16" 5 amps 125VAC 

SPST 15/16" 15 amps 20VOC 
7.5 amps 10VDC 

SPOT 15/16" 5 amps 125VAC 

SPST 15/16" 5 amps 125VAC 
1 amp 125VOC 

Momentary SPST 15/16" 1 amp 125VAC 

DPST (OAC-2) 
SPDT (OAC-3) 

OPST (OAC-2) 
SPOT (OAC-3) 

Side Mounted 
Rotary switches 
may be used. 

SPST 1/2" 3 amps 125VAC 
SPOT 1/2" 2 amps 125VAC 

In addition to the many types of wire-wound con
trols carried as stock items, Mallory can supply 
custom made units tailored to your exact require
ments. Specifying Mallory for your custom made 
control will assure exacting quality for either your 
prototype or production use. 

Most of the above SWitches are available separately for mounting on the customer's control, 
either by welding or tab mounting. 

SPECIFICATION TABLE 

Walls Style Diameter Depth Standard Standard Mechanical 
Bushing Shaft 

Diameter 

3 R 1 9/32 5/8 3/8-32 1/4 297 

4 M 1 518 9/16 3/8-32 1/4 294 

5 SC 314 7/16 1/4-32 1/8 305 

5 VW 314 7/16 3/8-32 1/4 305 

5 LW 15/16 15/32 318-32 1/4 300 

10 SCT 3/4 7/16 1/4-32 1/8 305 

10 VWG 3/4 7/16 3/8-32 1/4 305 

12 1/2 MG 1 5/8 9/16 3/8-32 1/4 294 
, " Style M, MG, R, SC, SCG, VW and VWG also available with' Q prefIX In Military Construction. 

Standard Breakdown Voltage test 900 V RMS 

Degrees Of Rotation Resistance 
±10% 

Electrical Electrical Min. Max. 
W/Switch WID Switch OHMS OHMS 

260 290 1 50K 

245 275 1/2 100K 

- 275 1 25K 

- 275 1 25K 

- 280 3 25K 

- 275 1 25K 

- 275 1 24K 

245 275 1/2 100K 

Available Approval 
On 

Control 

M,R UL & CSA 

M,R UL & CSA 

M, R UL & CSA 

M,R N.R. 

M,R UL & CSA 

M,R Automotive 

M,R UL & CSA 

M,R CSA 

M,R UL & CSA 

UL & CSA 

M,R 

M,R CSA 

LW UL & CSA 

LW UL 

NO UL 
NO UL 

locating Lug 
Radius 

(3 andlor 9 o'clock) 

Radius 

17/32 

17/32 

15/64 

17/32 

7/16 

15/64 

17/32 

17/32 

The above data is only a guide. This listing of controls does not cover all possible configurations tooled. Please consult Mallory Components Engineering for further details and availability of 
deviations. 

EEM 1988 

EMHART CANADA LIMITED, MALLORY COMPONENTS DIVISION, 
Emhart Electrical/Electronic Group 
P.O. Box 210, 1079 Parkinson Road, Woodstock, Ontario N4S 7W8, Canada 
Phone: (519) 539-4891, Telex: 064-74132, Fax: (519) 539-6684 

For manufacturers' sales offices, see yellow pages 
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MAUREV Potentiometers 
Rotary and Linear Motion 

Transducers INSTRUMENT CORP. 
WIREWOUND These precision potentiometers were 
developed for military use over a period of 27 years. 
They are widely used in instrumentation and automa· 
tion where precise electrical and mechanical reo 
quirements are specified. Low resistance tolerance 
and TCR; close electrical angle tolerance. Custom 
designs are available. 

CONDUCTIVE PLASTIC Our raised molded track will 
withstand 200,000,000 cycles of high dynamic 
velocities (10" per second). The infinite resolution and 
low noise make these units particularly suitable for 
servo feedback applications. 100 g shock, 100-20,000 
Hz at 50 g. Impervious to most gases and oils. 

F-Width 

1------- C -------1 

B-------I"I Ball 
Ends 

F-Width 

TRIMMER BUSHING SERVO·· LINEAR MOTION (LMA) LINEAR MOTION (LMB) 

A"2078 

Part No. Type 

50·M123 TRIMMER .50 

50-M125 BUSH'G .50 

87-M44 SERVO" .87 

131-M3 BUSH'G 1.31 

OHMS 
Range 

OHMS Lin. 
±% ±% 

Elect. 
Travel 

Mech. Watts Torque 
Travel @ 400 C OZ-IN 

.50 .50 .44 .125 5()Q-50K 3.0 325° 325° 1-8 

.50 .62 .25 .125 50n·25K 10-0.5 325° 325 0 0.5 

.68 .50 .125 IOOIl·25K 10-0.2 353° 360 0 0.1 

.50 .87 J8 .250 100i/·50K 1.0-0.3 3200 330 0 0.1 

200·M167 SERVO" 2.00 .80.75 .250 100n·50K 10-0.1 3560 3600 0.5 

~ 200·M493 BUSH'G 2.00 laO .87 .38 .250 lOOn lOOK 10·Q.4 3200 360° 0.6 
~ ------------------------------------~---------------
~ 300-M74 SERVO" lOa .80.75 .250 500n·100K 0.2-0.05 3580 3600 0.6 

~ ~M=I=3=26=-I===L=M=A=====.=50===2=.0=0====.7=5=======.1=2=5 ===.3=8===5=or= .. 2=0=K=======3.=0-=0.=3===I=OO="==t= =1=.10="========4=' 
M1326-4 LMA .50 5.00 .75 .125 .38 250n·50K 5 OJ·O.1 4.00" + 4.10" 4' 

M 1326-12 LMA .SO 1300 .75 .125 .38 5K-IOOK 0.1·0.05 120" j 12.10" 12 4' 

M2028-5 LMB 12S 10.50 13.20 .250 .76 IK-IOOK 0.2-0.03 5.0":t 5.25" 4' 

M2028·10 LMB 125 15.80 18.50 .250 .76 2K·200K 0.1-0.02 10.0" j 10.25" 10 4' 

M2028-IS LMB 1.25 21.00 23.70 .250 .76 SK·200K 0.1·0.01 15.0" j IS.25" 15 4' 

87·P82 BUSH'G .87 .53 .87 .38 .250 500n·SOK 20 2.0 3600 

87·P83 SERVO" .87 .59 .50 .125 SOOn· SDK 10 0.5 3400 0.5 

106P249 SERVO" 106 .65 .50 .125 SOOn· lOOK 10 0.5 3600 1.5 0.5 

~ 112·P16 BUSH'G Ll2 .53 .87 .38 .250 SOOn·IOOK 20 2.0 

~ 112·P19 SERVO" Ll2 .65 .SO .125 500ll·100K 10 0.5 
a::: 
CI> 200·P445 BUSH'G 2.00 .53 .87 .38 .250 I K·IOOK 20 1.0 
> 
'-ti 200·P446 SERVO" 2.00 .80.75 .250 IK·IOOK 10 0.5 
~ 

3400 

340 0 

340 0 

3600 

3600 

3600 

IS 

1.5 0.5 

0.5 

~ P1613-1 LMA j .50 2.00.75 .125 .38 IK·SK 20 2.0 10" j 1.1" 0.5 4' 

8·-P-I-61-3-.4---L-MA-----.-SO--5-.0-0--.7-5----.1-2S--.3-8--4K--1-0-K--2-0--0-.5---4.0-"-j---4-.-I"--2----4-· 

P199I·5 LMB 1.25 10.50 13.20 .250. .76 5K-20K 20 0.5 5.0" j 5.25" 2.5 4* 

P1991·10 LMB 1.2S IS.80 18.50 .2S0 .76 IOK-25K 20 0.5 10.0" I 10.25" 4* 

P199I·15 LMB 125 21.00 23.70 .250 .76 15K·50K 20 0.5 15.0" I 15.2S" 4* 

* Frictional force in ounces shown for linear motion units. MAUREV 
•• Servo dimensions to MIL·R12934C and MIL·R39023A. INSTRUMENT CORPORATION 

Custom deviations to the above units are available. 4555 West 60th Street, Chicago, IL 60629 • PHONE (312) 581·4555 • FAX (312) 581·2576 
:j: Available travel in one inch increments. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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MAUREV HEAVY DUTY LINEAR MOTION POTENTIOMETERS 
INSTRUMENT CORP. WIREWOUND AND CONDUCTIVE PLASTIC HDL 

WIREWOUND M2028 This transducer combines the inherent 
accuracy and reliability of a wirewound potentiometer with the 
physical ruggedness required in industrial applications. They 
are used with hydraulic and mechanical actuators to measure 
and control linear motion. The self-aligning spherical ball ends 
and MS connector simplifies installation. High duty bearings 
give the 1/4 inch shaft stability in the extended position. 

CONDUCTIVE PLASTIC P1991 Where severe environmental 
conditions exist as in mills, factories and power generating 
plants, this linear motion transducer is practically inde
structible. The unit is impervious to dust, oil and moisture. The 
molded, raised conductive track and graphite composition 
contacts provide for years of maintenance free service. As with 
the M2028, the self-aligning spherical ball ends and MS 
connector allows for ease in installation. 

~--------------------------------A--------------------------------~ 

TOLERANCES 

Spherical Bearing 
.2495/2515 Dia.Bore 

UNlESS OTHERWISE SPECIfIED Retracted 
End 

DECIMALS .XX ±.010 
.XXX ±.OO5 

Spherical Bearing Rod End 

~ 
.2495/2515 Diameter Bore 

2 Wiper 

1 3 Extended 
End 

SCHEMATIC 

(1/2 Scale) 

_________ --=ELECTRICAL AND MECHANICAL CHARACTERISTICS 

Total Resistance (Ohms) 
Total Resistance Tolerance 
Theoretical Resolution 
Independent Linearity 
Theoretical Elect. Travel (inches) 
Theoretical Elect. Travel Tolerance (inches) 
Total Mechanical Travel (inches) 
Temperature Coefficient 
Operating Temperature Range 
Power Rating (Watts at 40°C) 
Dielectric Strength (Volts. RMS for 60 Sec) 
Terminals 
Taps 
Tap Tolerance (inches) 
Life Expectancy (Cycles at 60 in.lmin.) 
Shaft Frictional Force 
Weight (ounces) 
Bearings 

Notes: 1. Mating connector supplied. 
2. Stainless steel shaft. 
3. Anodized aluminum housing. 
4. Terminals available on special request. 

P1991 
CONDUCTIVE PLASTIC 

See Note S 
±20% 

.001 inch 
±O.S% 

See Chart I 
±.02S 

See Chart I 
SOO PPM/oC 
~S5° to 105°C 
0.5 watt/inch 

750 volts, RMS 
3 

1/2 inch spacing 
±.030 

50,000,000 

.FA""?"'-. ,.i.oM",/'"'" 

Dash Elect. Mech. WI. 
No. Travel Travel A B OZ5. 

··1 1.00 125 13.20 10.50 10 

-2 2.00 2.25 13.20 10.50 10 

-3 3.00 3.25 13.20 10.50 10 

-4 4.00 4.25 13.20 10.50 10 

-5 5.00 5.25 13.20 10.50 10 

-6 6.00 6.25 18.50 15.80 15 

-7 7.00 7.25 18.50 15.80 15 

-8 8.00 8.25 18.50 15.80 15 

-9 9.00 9.25 18.50 15.80 15 

-10 10.00 10.25 18.50 15.80 15 

-11 11.00 11.25 23.70 21.00 20 

-12 12.00 12.25 23.70 21.00 20 

-13 13.00 13.25 23.70 2100 20 

-14 14.00 14.25 23.70 21.00 20 

-15 15.00 15.25 23.70 21.00 20 

PART NUMBER DESIGNATION (EXAMPLE) 
M2028-5-502 To 1 L TOTAL RESISTANCE (5000 n) 

ELECTRICAL TRAVEL (5.00 INCHES) 
BASIC TYPE 

f 1.25 

~.--l 

.37 Typ. 

OASH TOTAL 
NO. RESIS-

TANCE 

102 1,000 

202 2.000 

502 5.000 

103 10.000 

203 20.000 

503 50,000 

104 100.000 

';it:il:p~ijl!'!!i:i0i~i';fl;' 
OHMS NUMBER 
PER OF TURNS 
INCH PER INCH 

500 270 

1.000 370 

2.000 415 

2.500 450 

5.000 550 

10,000 660 

20.000 1000 

5. Ohms per inch for P1991: 500, lK, 2K. SK, 10K. 
7. Independentlinearity for M2028: (100% .,. Total Turns x 2) M A'UREV 4555 West 60th Street, Chicago, IL 60629 

#1. PHONE (312) 581-4555 

6. With modification, this type is available in strokes greater than 15 inches. INSTRUMENT CORPORATION FAX (312) 581-2576 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2079 
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LIGHT DUTY LINEAR MOTION POTENTIOMETERS 
WIREWOUND AND CONDUCTIVE PLASTIC LDL 

WIREWOUND (M-Series) These miniature transducers com
bine the best electrical characteristics in the smallest size at 
the lowest cost. The units were designed for use in laboratory 
test equipment. light industrial applications and automation 
where great accuracy of electrical output is essential. The 
spherical ball ends add flexibility to mounting. These wire
wound, linear motion potentiometers will meet the require
ment in the majority of applications. 

\ M2078 & P2080 
.125 Dia. SPHERICAL BEARINGS,BOTH ENDS 

CONDUCTIVE PLASTIC (P-Series) Where long life in a 
hostile environment is required, these linear motion trans
ducers with molded, raised tracks and graphite composition 
contacts have no equal. They are practically impervious to 
dust, water and oil. The high contact pressure resists the 
effects of severe vibration and shock. The units are being 
used in factories and mills where maintenance-free operation 
is essential. 

Stroke 
M1326! P1613 M2078 ! P2080 

(Inches) A B C D 
1 2.00 1.800 5.12 3.00 

2 3.00 2.800 6.12 4.00 

3 4.00 3.800 7.12 5.00 

4 5.00 4.800 8.12 6.00 

5 6.00 5.800 9.12 7.00 

6 7.00 6.800 10.12 8.00 

,-------4---------1-.--...-.75 7 8.00 7.800 

4 

Shaft shown in fully retracted position 
Shaft is free to rotate .. 
Body: 'hwideon terminal side x 3/8deep. 

Standard Resistance Values, Ohms I inch: 25012, 50012 ,1K, 2K, 2.5K,10K, 20K 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street, Chicago,lL 60629· PHONE (312) 581-4555 • FAX (312) 581-2576 

A'2080 For manufacturers' sales offices, see yellow pages 

8 

9 

10 

11 

12 

9.00 8.800 

10.00 9.800 

11.00 10.800 

12.00 11.800 

13.00 12.800 

P2080 

CONDUCTIVE PLASTIC 

EEM 1988 
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PRECISION CONDUCTIVE-PLASTIC 
SINGLE TURN POTENTIOMETERS 

4750 

PST 
These conductive plastic potentiometers have been 
specially designed for severe environmental conditions in 
mill-factory operations as well as in critical military appli
cations. The molded, raised track maintains itself free from 
contamination of foreign particles, oil or water. The high 

gram pressure of the graphite composition contact on the 
raised track gives excellent resistance to contact bounce 
under punishing vibration or shock, as well as an excep
tional rotational life. Such units are particularly suited for 
applications where trouble-free maintenance is required. 

BUSHING 

87-P83 106-P249 112-P19 143-P 200-P446 
SERVO SERVO SERVO SERVO SERVO 

Total Resistance (Ohms) 500 r! - SDK 500 n - 100K 500 r! - 100K 1K-100K 1K -100K 
Total Resistance Tolerance ±10% ±10% ±10% ±10% ±10% 
Theoretical Resolution .001% .001% .001% .001% .001% 
Independent Linearity ±0.5% ±0.5% ±0.5% ±0.5% ±0.5% 
Theoretical Electrical Travel (Degrees) 340" 340" 340° 340° 340° 
Theoretical Elect. Travel Tolerance (Degrees) ±3° ±2" ±2° ±2° ±2° 
Total Mechrnical Travel (Degrees) 3600 360° 360" 360° 360° 
Temperature Coefficient (PPMrC) 400 400 400 400 400 
Operating Temperature Range (OC) -55"to105"C -55"t0105"C -55"t0105"C -55"to105"C -55"10105"(; 
Power Rating (Watts at 40"C) 1 1.5 1.5 2 3 
Dielectric Strength (Volts. RMS for 60 Sec) 1000 1000 1000 1000 1000 
Terminals, Standard 3 3 3 3 3 
Taps, Maximum Available 4 6 6 9 9 
Tap Tolerance ±3" ±2" ±2° ±2° ±2° 
Life Expectancy (Revolutions at 500RPM) 100,000,000 100,000.000 100,000,000 100,000,000 100,000,000 
Moment of Inertia (gm-cm2) 0.2 0.2 0.2 1.5 1.5 
Starting Torque (ounce-inches) 0.5 0.5 0.5 0.3 0.3 
Running Torque (ounce-inches) 0.4 0.4 0.4 0.2 0.2 
Weight (ounces) 0.6 oz. 0.60z. 0.6 oz. Uoz. 4 oz. 
·Stop Strength (pound-inches) 
Bearings SS Ball B . SS Ball B. SS Ball B. SS Ball B. SS Bali B. 

• Add one ounce-inch for O-ring seal Standard Resistance Values Within Range Indicated . 
•• For units with mechanical stops. 500 r! , 1K, 2K, 5K, 10K, 20K, SOK, 100K 

Conforms to MIL - R - 39023 A 

MAUREV 
INSTRUMENT CORPORATION 
4555 West 60th Street, Chicago, IL 60629· PHONE (312) 581-4555· FAX (312) 581-2576 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2081 



POTENTIOMETERS, TRIMMERS. CONTROLS, & RHEOSTATS 

MAUREV MOTORIZED POTENTIOMETERS 
INSTRUMENT CORP. AND SWITCHES MPS 

General Description & Applications 
A family of single turn .and multiturn, motor driven poten- motor are precisely matched to perform to exacting specifica
tiometers and switches has been developed for industrial servo tions. Motor-clutch-pot units are available in a wide range of 
applications. They are used for such applications as variable specifications. A motor of selected speed and voltage may be 
speed controls on power generating sets, electrical- matched with single, 3, S, or 10 turn potentiometers, either wire
mechanical remote control, and readouts. They provide ex- wound or conductive plastic. When multiple voltages are re
cellent accuracy at an economical price. These integrated quired, single cups may be conveniently ganged with or 
motor-potentiometers are the result of years of Maurey ex- without clutches. In addition, Maurey engineers can provide 
perience inthe manufacture of precision potentiometers and mUlti-tap potentiometers, special shafts and mountings, and 
motor assemblies. The potentiometers, gear head, clutch, and a wide range of AC or DC motors to your specification. 

87·H477 

87·H477 DC Motorized Multiturn Potentiometer 
A compact, motor driven, 10 turn %" diameter precision poten
tiometer. A slip clutch between the motor and the poten
tiometer protects the stops at the end of mechanical travel. 
The precision machined, square aluminum housing provides 
mounting holes for the device. 
Sealed from dust and normal industrial environment. 
Potentiometer independent linearity: ± 0.2S% or better 
Power rating: 2.S watts at 60°C 
Resistances available: SOO n, 1 K, 2K, SK, 10K, 20K, SOK, 100K. 

1-----5.25 ----~-i 200-M642 DC Motorized Single Turn Potentiometer 
Add 1.00 for 
each additional 

----j cup 

A versatile motor, switch, potentiometer assembly. This model 
may use multi-pole, single throw switch cups, and with up to 
six precision potentiometers of various resistance values. All 
components are easily assembled or changed. Proven design 
for factory or mill environments. A pointer indicates position 
of wiper or percentage of voltage. A mounting flange simplifies 
installation on a panel or bracket. 
Potentiometers have 320 0 electrical angle, linearity:± O.S% 
Power: S watts at 8SoC. 

3 Holes .170 Dia. Resistances available: 100 n, 2S0 n, soo n, 1 K, 2K, 2.SK, SK, 
10K, 20K, 2SK, SOK, lOOK. 200·M642 1200 apart on 2.375 B.C. 

Standard DC Motor Data: 
Speed: (See chart) 
Voltage: (See chart) 
Current: (See chart) 
Torque at 24 volts: SO oz-in. 
Break away voltage: 10volts DC 
Other requirements on request 

MAUREV 
INSTRUMENT CORPORATION 

Add 1 inch for each 
additional cup M2261 AC Motorized Single Turn Potentiometers 

A compact AC motor driven wirewound potentiometer with 
mechanical stops. A slip clutch provides positive protection 
to the mechanical stops in the potentiometer. The slip clutch 
can be eliminated for continuous rotation potentiometers. Also 
available with single throw switches. 
Potentiometer: ± O.S% independent linearity; 4 watts, standard 
resistances of 2S0, SOO, 1 K, 2K, 2.SK, SK, 10K, 20K, SOK, lOOK. 
Motor: 11S Volts, A.C. 60 Hz; synchronous continuous duty with 
positive clutch and instantaneous brake; standard RPM: 1,2, 
4, 6, 10, 12, 30, 60. 

Special Requirements 
Voltage rna Speed The types shown here are representative of a wide range of 
V~D~C,---__ --:-=--_---,-R.llP=",M motor driven mechanisms manufactured by Maurey. AC or DC 
1"..,2=-· _----='49=----::'6~.O motors may be used. Single and multicup carbon, wirewound, 
2==4:--___ -=507-__ ='16~.0 or conductive plastic potentiometers may be specified, with 
2~8~ ___ -=Sl::-__ 2,=,17-:.2 or without slip clutches or switches. Write or phone for a solu-
35 S3 24.5 tion to your requirement. 

4555 West 60th Street, Chicago, IL 60629 • PHONE (312) 581-4555 • FAX (312) 581-2576 
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I 
MAUREV 
INSTRUMENT CORP. TYPE DP 
DANCER WITH CONDUCTIVE PLASTIC POTENTIOMETER 
The Type DP Dancer Potentiometer sensor is used to 
monitor the slack or tension on a moving sheet of mater
ial such as plastic, steel, rubber, etc. The construction is 
trouble free with almost unlimited life. 

The precision potentiometer actuated by the shaft is 
designed with the unique Maurey raised molded track. 
In addition to the life of 200,000,000 ditters or oscillations 
of the wiper on the resistance track, the unit is imper-

GENERAL SPECIFICATIONS 

One piece aluminum housing. 
Stainless steel ball bearings. 
Stainless steel shaft. 
Oil, water and dust sealed. 
Shaft torque (not at detents): 6 ounce-inches 
Life: 200,000,000 ditters at 60 cycles per minute 
Operating temperature range: - 55° to 105° C. 
Equipped with internal terminal board. 
Tapped for 1/2 conduit. 

CONDUCTIVE PLASTIC POTENTIOMETER 

Resistance: See Chart 
Resistance Tolerance: ± 10% 
Resolution: Infinite 
Independent Linearity: ± 1.0% 
Repeatability: ± 0.2% 
Output Smoothness: 1% 
Electrical Function Angle: 340° ± 3° 
Mechanical Angle: 360° Continuous 
Temperature Coefficient of Resistance: 500 PPM/o C 
Power: 1.0 Watt at 85° derated to zero at 105° C 
Dielectric Strength: 750 Volts AC for 60 SEC. 
Precious metal contacts. 

MAUREV 
INSTRUMENT CORPORATION 

vious to moisture, oil, dust and corrosive gases. 
The ground and polished stainless steel shaft is sup

ported by stainless steel ball bearings in a one piece cast 
aluminum, explosion proof type housing. The electrical 
travel is adjustable by the two internal snap action 
switches. 

To facilitate wiring, the housing has a 1/2 inch tapped 
hole and internal barrier type terminal block. 

SWITCH SPECIFICATIONS 

WIPER 

Single pole, double throw 
Current: 15 amp/125 VAC, 

7.5 amp/250 VAC 
Voltage: 125/250 Volts, AC 
Power: 1/4 H.P. 

~OC~~i~ 
34if 34d~) 

SCHEMATIC AS VIEWED 
FROM SHAFT END 

PART NO. DESIGNATION 

02342 - 103 

T T RESISTANCE (10,000) 

BASIC NUMBER 

DASH 
NO. 

501 

102 

202 

252 

502 

10. 

203 

253 

503 

104 

RESI81lUICE 
(OHMS)_ 

500 

1,000 

2,000 

2,500 

5,000 

10,000 

20,000 

25,000 

50,000 

100,000 

4555 W. 60th Street. Chicago,lL 60629 • PHONE (312) 581-45551 FAX No. (312) 581-2576 
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MAUREV JOYSTICKS JSP/JSE INSTRUMENT CORP. 

1 JSP JOYSTICK CONTROLS WITH POTENTIOMETERS 
I 

r=J I: ~ The, Maurey JSP 2, 302 series preci,sion joystick controls have been 
2.25f / ~'. proven in a wide variety of applications. 
M,ax. 55 DeSigned with long life precision potentiometers, the JSP series is 

4 0 t 56 ~ ~ -0 available with either single, dual or triple axis control. The compact '1' . all metal construction provides a strong, reliable unit. l ~ To better suit your application, the JSP series is available with either 
"'-1.43-111 1~5 O· int~rnal or external boot, a push button switch in the handle and a 

. la. variety of knob styles. 

4 Tapped 

Operating Voltage: 
Current: 
Output Impedance: 
Center Tap Impedance: 
Equivalent Noise Resistance: 
Temperature Range: 

MAUREV 

MECHANICAL SPECIFICATIONS 
Spring return to center 
Knob torque: 12 ounce-inches 
Life: 2,000,000 cycles 
Limiter Plates available to limit direction of knob. 

CONDUCTIVE PLASTIC POTENTIOMETER SPECIFICATIONS 
Voltage Repeatability: ± 0.2% 
Resistance available: (±20% ): 1K, 5K, 10K, 20K 
Power: 1 Watt at 25°C 
Wipers phased at center of resistance. 
Temperature Range: -30° to 105°C 

JSE INDUCTION TYPE JOYSTICK CONTROL 

The Maurey JSE 2304 Joystick Control is a non-contacting, induc
tive device which provides extremely long life, infinite resolution and 
zero noise. Inherent in the design is a constant output throughout 
the life of the unit. 
A shaft seal boot is supplied on all units to protect the mechanism 
from moisture and dust. 

The electronic circuitry is encapsulated in an anodized aluminum 
case resulting in an assembly which is compatible to most hostile 

5.0 environments. 

1,T~ d ~'~:'n 
- Black 

~-.i------t-1 Yellow 
1.BK 

Equivalent Circuit 

ELECTRICAL SPECIFICATIONS 

4.5 to 15.0 Volts, D.C. 
15 ma at 10 Volts, D.C. 
1800 ohms (Signals) 
340 ohms 
None 
_30° to 105° C 

Center Tap Voltage: 
Resolution: 
Life: 
Leads: 

Knob has spring return to center. 

50% of Input Voltage 
Infinite 
20,000,000 cycles 
6 inch standard length, 
color coded 

INSTRUMENT CORPORATION 
4557 West 60th Street, Chicago, IL 60629' PHONE (312) 581-4555· FAX (312) 581-257,6 
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I 
MAUREV 
INSTRUMENT CORP. TYPE SAJ 
SINGLE AXIS JOYSTICK CONTROLS WITH POTENTIOMETER 
The Type SAJ single axis joystick control is the ideal 
choice for those industrial applications where a single 
plane of travel is to be controlled. Such devices are 
used to control the speed of a single motor, or to deter
mine the back and forth motion of a hydraulic or pneu
matic cylinder. 

Both units are spring return to center for zero refer
ence. They are available with either leiter type or rotary 

SAJ 2353 

3/8-32x3/8 LONG 
BUSHING 

3.22 

T 
1.12 
DIA. 

L 

MECHANICAL SPECIFICATIONS 

Major axis operating angle: ± 30 0 (60 0 total) 
Spring return to center tap. 
Knob Torque: 12 ounce-inches 
life: 10,000,000 cycles 
Temperature range: - 30 0 to 105 0 C 

CONDUCTIVE PLASTIC 
POTENTIOMETER SPECIFICATIONS 

Standard resistances: 1K, 5K, 10K 
Resistance tolerance: ± 20% 
Electrical travel: ± 30 0 (60 0 total) 
Center tap at center of electrical travel. 
Knob phased at center tap. 
linearity: ± 2% 
Repeatability: ± 0.2% 
Power: 1 watt at 40 0 C. 

MAUREV 
INSTRUMENT CORPORATION 

actuator and will adapt to almost any mounting con
figuration. The bushing type potentiometer facilitates 
installation. 

The precision conductive plastic potentiometer uses 
the unique Maurey raised molded track, resulting in 
almost unlimited life. In addition, this design insures 
that the potentiometer is impervious to moisture, oil, dust 
and industrial gases. 

SAJ 2354 
i1.70MIN. 

r·66
- r·82 

3/8-32 
x 3/8 LONG 
BUSHING ___ 

DASH RESISTANCE 
NO. OHMS 

501 500 

102 1,000 

202 2,000 

252 2,500 

502 5,000 

103 10,000 

203 20,000 

253 25,000 

503 50,000 

=;1 J 1.85 
__ DIA. 

1.25 
DIA. 
~ 

FULL SCALE 

JOYSTICK 
PART NUMBER 
DESIGNATION 

SAJ2353 - 103 

MO~EL T 
RESISTANCE (10K) 

4555 W. 60th Street, Chicago, IL 60629· PHONE (312) 581-45551 FAX No. (312) 581-2576 
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~ MEMCOR-TRUOHM INC. 

POWER RHEOSTATS 

TY~E 

R121f2 
R25 
R50 
R75 
RI00 
RI50 
R225 
R300 
R500 
RIOOO 

MEET THE MEMCOR FAMILY OF HIGH 
QUALITY WIRE-WOUND POWER RHEOSTATS 

All MEMCOR Power Rheostats are vitreous enamel coated. The core and 
base are bonded together with vitreous enamel, thereby contributing 
marked!y to the heat dissipation. 

Standard tolerance: ±1O%, ±5% available as a special. 

POWER (Watts) RESISTANCE RANGE DIAMETER 

I21f2 Watt 1- 5000 Ohms 7/8 " 

25 Watt 1- 5000 Ohms 1~6" 

50 Watt 0.5 - 10,000 Ohms 21~6" 

75 Watt 0.5 - 10,000 Ohms 2%" 
100 Watt 0.5 - 10,000 Ohms 31fs" 
150 Watt 0.5 -10,000 Ohms 4" 
225 Watt 1- 2500 Ohms 5" 
300 Watt 1-2500 Ohms 6" 
500 Watt 1- 2500 Ohms 8" 

1000 Watt 1-2000 Ohms 12" 

WEIGHT 

.035 Lbs. 
0.23 Lbs. 
0.45 Lbs. 
0.60 Lbs. 
0.72 Lbs. 
1.50 Lbs. 
2.18 Lbs. 
3.0 Lbs. 
3.75 Lbs. 

10.0 Lbs. 

Special Rheostats with Tapered Sec
tions, Locking Devices, Off Positions, 
Tandem Mountings, Special Shafts on 
Bushing, and many other variations can 
be supplied. 

~ MEMCOR-TRUOHM INC. 

Write for FREE Catalog. 

A'2086 

DEPT. EM 
1320 FLAXMILL ROAD 
HUNTINGTON, INDIANA 46750 
Fax No. 356-7376 
Telephone: (219) 356-4300 
ESY LINK 629-38315 

For manufacturers' sales offices, see yellow pages EEM 1988 
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POTENTIOMETERS 
SERIES 200 

• IXi' 
• PC, wirewrap or solder lub terminals 
• Bushing, twist tab, or PC Terminal Mount 
• Numerous metal or plastic shaft options 

• .6991/ diameter 
• Stud, bracket or PC mount 
• Numerous knob styles and colors available 
• Vertical or horizontal mounting styles 

• Low cost 
• Bushing or PC term mount 
• Velvet smooth rotational feel 

SERIES 1700 

• .670" X .B67" rectangular 
• High-torque viscous feel 
• Broad variety of modular configurations 
• Bushing, bracket, or PC mounting options 

SERIES 300 

• 677" diameter 
• PC, wirewrap or 

solder lug terminals 
• Metal or plastic shaft options 
• Linear and non-linear tapers 
• Numerous line switches available 

SERIES 1300 

• .492" X .645" rectangular 
• Snap-in knob and shaft construction 
• Bushing, bracket or PC terminal mounting 

options 

EEM 1988 

SPECIFICATIONS 
Resistor: Carbon, Linear ±20% 

Carbon, Non-Linear ±20" 
Power Rating: .5 Watt Linear 

.2 Watt Non-Linear 
Max. Oper. Voltage: 350VDC 
Rotational Life: 25,000 cycles 
Rotation: 3000 ±5° 
CRV: <5% 
Insulation Resistance: >100 megohm 

SPECIFICATIONS 
Resistor: Carbon, Linear ±20% 
Power Rating: .2 Watts 
Max. Oper. Voltage: 250VDC 
Rotational Life: 25,000 cycles 
Rotation: 2600 ±3° 
Contacts: Dual Wiping, Low Noise 

HORIZONTAL PC PATTERN ,0400lA 

RECOMMENDED 
MOUNTING HOLES 

SPECIFICATIONS 
Resistor: Carbon, Linear 

<500K ohm ±20% 
>500K ohm ±30% 

Power Rating: .16 Watt 
Max. Oper. Voltage: 200 Volts (RMS or VDC) 
Rotational Life: 25,000 cycles 
Rotation: 3000 ±100 
CRV, Initial: 2% Nominal 

HORIZONTAL MOUNT PC TERMINALS 

238MAX

rxl

- I ~iU.PPORT STUD 

.06901A 

::;:l 
~ I 148 

til' .0300lA 
.160 l-- .3 TERMINALS 

MOUNTING 
SURFACE 

!lJ 

T 
• .394 

.079 f1----/ I 

11I~IJlc""Uli Resistance: 1 00 Megohm Min. 
ONE SECTION POTENTIOMETER 
RC. TERMINAl MOUNTING 

SPECIFICATIONS 
Resistor: Carbon, Linear ±20" 

Cermet, Linear ±10% 
Power Rating: .2 Watts, Carbon 

1.25 Watts, Cermet 
Max. Oper. Voltage: 500VDC Max. 
Rotational Life: 100,000 cycles 
Rotation: 3000 ±2% 
CRV, Initial: <2%, Carbon 

<1%, Cermet 
InSUlation Resistance: > 100 Megohm 

SPECIFICATIONS 
Resistor: Carbon, Linear ±20% 

Cermet, Linear ±10% 
Power Rating: .25 Watt,.. Carbon 

2 Watt, l.ermet 
Max. Oper. Voltage: 

250 VRMS or DC Max., Carbon 
450 VRMS or DC Max., Cermet 

Rotational Life: 25,000 cycles, Carbon 
50,000 cycles, Cermet 

Rotation: 260° ±3° 
CRV, Initial: <3%, Standard, Carbon 

<2%, Standard, Cermet 
Insulation Resistance: > 100 Megohm 

SPECIFICATIONS 
Resistance: Carbon, Linear ±30% 
Power Rating: .2 Watt @ 40°C, Linear 

.1 Watt @ 40°C, Non-Linear 
Max. Oper. Voltage: 350VAC or 500VDC Max. 
Rotational Life: 25,000 cycles 
Rotation: 300° ±2° 
CRV, Initial: '::;;,2% 
Insulation Resistance: >100 Megohm 

For manufacturers' sales offices, see yellow pages 

=1=197 _ 1-/1 SURFACE 

~ .059 01 .... 13) __ ~ .295 

<1> ~.! 

PC HOLE. PATTERN 

.200 '200~051 II 

P,c. HOLE PATTERN 

A·2087 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

[MEPt:QPALl 
Trimmers and Switches. 

TRIMMER PIN STYLES 
TOP ADJUST SIDE ADJUST TO-5 TOP ADJUST SIDE ADJUST TO-5 TO-5 
11068' CT-6X CT-6P CT-6S 

~l" 
0.10 ,-t= -.l 1106T RJ-6X 

~tt 
RJ-6P RJ-6S SIDE ADJUST 

11138' TM-7X RJ-138' RJ-13S 8026X 

~~ 1113T 8014X RJ-13P RJ-13SRt 
1113TRt 8038U RJ-13PRt TM-7S ~oJ 8024Y J 0.10 1 

TM-7P 1106S 
8026W 8014P 1113S ~ -L 0.1~10 1 0.10 1113SRt 

SIDE ADJUST TO-5 TO-5 TOP ADJUST SIDE ADJUST TO-18 
CT-6N 

~ LJG) 
CT-6W RJ-4WS 

~ 
CT-9P 

~-t 
TOP ADJUST RJ-4W 

1309P CT-6R 

~ t~~O 
RJ-6W 

8024P 8038P TM-7W 
8026P 8014W 
8038X J 0.10 3 ~ -L 0.'10 CD . 2 0.10 

IN-LINE IN-LINE TOP ADJUST SIDE ADJUST IN-LINE 
TOP ADJUST SIDE ADJUST SIDE ADJUST 01~ 

CT-6V CT-6H 
CT-9W 8038W tC OlO 

8038R 8038Z l-r°.15 CT-9X 1309W 8038V' 1 0.15 1309X 

~~ 8024W 
0.101 ~ 

cJ ~~ 
8024X 

~~ uJ~ 

gf ~.~ 
Ld 

TOP ADJUST SIDE ADJUST SIDE ADJUST o;JB: 8038H CT-20P CT-20X 
1208P 1211P 
8035P ~ ~ 050 

1211P8' 

020~ ~ ~~ 0.10 ~ 
1 ~. 

SURFACE MOUNT SURFACE MOUNT / 

TOP ADJUST ~~ TOP ADJUST ~013 MIN. TDP ADJUST ~ ST-4A ST-48 ;)~ ST-4C 
0.205 0.118 ~ -:i97 
~~ ~ 0.244 CD--- -.l I --d:-Q) 

-....j I- 0.092 ~ I- 0.100 

SURFACE MOUNT SURFACE MOUNT SURFACE MOUNT 

TOP ADJUST SIDE ADJUST ~025 r SIDE ADJUST 

o~fS 
SIDE ADJUST 

C41 0.10 ST-5W ST-5X ST-5P ST-5R /J j 

:Y-:J 01S ~ G7~_IJ 
0.10 I- 1 0.10 

SURFACE MOUNT 
lO19~ 

BOTTOM ADJUST 

rPfl 
x dimension 

TDP ADJUST CT-6F .17 SIDE ADJUST Flexible 
ST-6P RJ-6F .17 1211L Color Coded 

~01:i 1106F .14 1211LS' Leads, 6" 
1113F .30 07J"J Long 
1113FRt .30 

'Bushing WIPER • Pin patterns shown are as seen from STANDARD RESISTANCE VALUES 

tKnob ~ 
bottom view of the part. (in ohms) 

• For all side adjust pin styles, the shaft 10 lK lOOK 
tPins 1 and 3 points towards the top of the page. 20 2K 200K 
reversed cw -ccw 50 5K 50 OK 

• All dimensions are in inches. 100 10K 1M 
200 20K 2M 
500 50K 5M 

(MEPtOPALl Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
~~ ____ .' . 619/453-0332, FAX: 619/481-1123 . 

A'2088 For manufacturers' sales offices, see yellow pages EEM 1988 



4750 

Element 

CERMET 

(CERMET) 
SURFACE 
MOUNT 

WIRE-
WOUND 

Notes: 

RJ-4/ST-4C 
TRIMMERS 

Style Shape 

ROUND 

SINGLE 
TURN 

SQUARE 

ROUND 

MULTI- SQUARE 

TURN 

REC-
TANGLE 

SINGLE 
TURN 

SQUARE 

MULTI-
TURN 

SINGLE 
TURN ROUND 

SQUARE 

MULTI-
TURN REC-

TANGLE 

POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Trimmers & Switches. 

TRIMMER SPECIFICATIONS 

iU 
I: _ Ii 

00 
~z 
CII~ 

.c", 
EI: 
"'~ zF'! Model 

1 RJ-4 

1 8014 

1 RJ-6 

1 RJ-13 

1 CT-6 

1 8038 

3 TM-7 

12 8026* 

25 8024* 

18 CT-9 

15 8035 

15 CT-20 

1 ST-4 

1 ST-6 

14 ST-5 

1 1106 

1 1113 

19 1309 

16 1208 

22 1211 

CT-9 
TRIMMERS 

Basic 
Outline 
Dimen. 

Resist-
ance 

Inch MM Range (Q) 

.19 4.9 10-2 Meg 

.25 6.4 10-5 Meg 

.25 7.0 10-5 Meg 

.50 12.6 10-5 Meg 

.25 7.0 10-2 Meg 

.38 9.5 10-5 Meg 

.28 7.2 50-2 Meg 

.25 6.4 10-5 Meg 

.38 9.5 10-5 Meg 

.38 9.5 10-5 Meg 

.75 19.0 10-5 Meg 

.75 19.0 10-5 Meg 

.18 4.5 10-2 Meg 

.25 7.0 10-2 Meg 

.25 6.4 10-2 Meg 

.25 6.6 10-30K 

.50 13.5 10-100K 

.38 9.5 10-50K 

.75 19.0 10-50K 

1.25 31.8 10-100K 

Power 
Rating (0C) 

.50W@70o 

.50W@25° 

.50W@70o 

.75W@70o 

.50W@70° 

.50W@85° 

.50W@70° 

.25W@85° 

1.0W@70° 

.50W@70o 

.75W@70o 

.50W@70° 

.25W@70° 

.50W@70o 

.25W@85° 

.37W@70° 

.75W@70° 

.50W@70o 

.50W@70o 

.75W@85° 

~~~ 

ST-4 
TRIMMERS 

Operating 
Temperature 
Range (OC) 

- 55 to + 125 

-25to +125 

- 55 to + 125 

-55to +125 

-55 to + 125 

-25to +125 

-55 to + 125 

- 65 to + 150 

-65to +150 

-55to + 125 

- 55 to + 125 

-55to +125 

-55 to + 125 

-55 to + 125 

-55to +125 

-55to +120 

- 55 to + 120 , 

- 55 to + 120 

- 55 to + 120 

-55to +120 

Adj. 
Mode 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

SIDE 

SIDE 

TOP 

TOP 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

TOP 

SIDE 

SIDE 

SIDE 

CT-G 
TRIMMERS 

Adjustment Pin 
Configuration 

Pin Style 

To- To- In-
18 5 Line 

Other 

W 

WS 

W P 

x 
W P 

F 
S,X 

P,B,PR 

S,SR 

w P,R V 
F 

S,X H 

P R 
H 

U,X v,w,z, 
W P 

S,X 

w 
P,X 

y W 

P X 

w 
P X 

P 

P,X 

A,B,C,F 

P 

P,R,X,W 

T,B 
F 

S 

T,B,T,R 
F,FR 

S,SR 

W 

P X 

P 

P,L,PB, 
LB 

Pkg. 

¢; 
CII CII 
I: a: 
'N o!S 
III .x 0> CII 

:; III Q. 

III :;; {Eo 

· 
· 
· 
· 
· · · 
· 
· 
· 
· 
· · 
· · · 
· 
· · · 
· 
· · · 
· 
· 
· 
· 
· 

1. Temperature Coefficient of resistance is 100 ppm/oC maximum. This may vary at high and low resistance values. See catalog for details. 
2. All models pass immersion at 85°C. Available in military RJ & RJR versions. 

[MEPC:QPAL) 
EEM 1988 

Mepcopal Company, 11468 Sorrento Valley Road, San Diego, California 92121 
619/453-0332, FAX: 619/481-1123 

For manufacturers' sales offices, see yellow pages A·2089 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

chip trimming 
potentiometers, cermet 

I"!iD ERiE r 
MURATA ERIE NORTH AMERICA 

RVG4H01A 

RVG4F03A 

SPECIFICATIONS 
Ilem 

Resistance Range 
Tolerance 
Taper 
Power Rating 
Max. Working Voltage 
Torque 
Electrical Rotation 

RVG4E01A 

RVG4FOSA 

RVG4H I RVG4E I RVG4F 
1000 to 2 Mo 

±25% 
B (Linear) 

0.1W at 70°C 
50VDC 

2.0 to 24.5 mNm 
240 ±100 [ 270 ±100J 240 ±100 

The RVG4 Series has presoldered electrodes to facilitate sur
face mounted auto-placement and reflow soldering. They are 
also available with conventional lead type terminals. The wide 
200° rotational angle improves performance and resistance 
range. 

FEATURES 
• Miniature size-3.B x 4.5 x 2.25 (mm) for close component spacing 

(for RVG4F types) 
• Easily adjusts with regular screwdriver 
• Large, solid axle not affected by vacuum chuck during auto place

ment (F/H/E types) 
• Nickel barrier layer terminals eliminate solder leaching in reflow sol

dering operation 
• RVG4 Series available on 12mm Tape and Reel for 

auto-placement 

APPLICATIONS 
The RVG4 Series is widely applicable to fine circuit adjustments in 
consumer electronic equipment such as small VTR cameras, TV tun
ers, portable TV and stereo sets, as well as transceiver communica
tion circuits and industrial motor controllers, photoelectric switches 
and medical electronic equipment. 

chip trimming potentiometers, 
cermet, sealed 

SPECIFICATIONS 
Resistance Range 
Tolerance 
Temperature 
Coefficient 
Residual Resistance 
Power Rating 

Working Voltage 
Operating Temp. 
Range 
Contact Resistance 
Variation 
Dielectric Strength 
Insulation Resistance 
Torque 
Effective Electrical 
Rotation 

POT3321A 
100t05MO 
±20% 

±100ppm/oC 
1 % or 2 fl max., whichever is greater 
0.5Wat 70°C. 
Derated to OW at +150°C 
300 VDC max. 

-55°C to +1500e 

3% or 3 0 max., whichever is greater 
600 VAC, room conditions 
1,000 Mn min. at .500 VDC 
2.B in.-oz. max. 

230° nominal 

The POT3321A Series is a sealed, flame retardant unit which meets 
UL94V-0 requirements and may be wave soldered. 

FEATURES 
• Miniature size-7.0 x 9.1 x 6.4 (mm) for close component 

spacing 
• Easily adjusts with regular screwdriver 
• Large, solid axle not affected by vacuum chuck during 

auto-placement 
• Solder coated terminals eliminate solder leaching in reflow 

soldering operation 
• POT3321A Series available in magazine packaging only 

APPLICATIONS 
The POT3321 A Series is widely applicable to fine circuit adjustments 
in consumer electronic equipment such as small VTR and stereo 
sets, as well as transceiver communication circuits and industrial and 
motor controllers, photoelectric switches and medical electronic 
equipment. 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

A'2090 For manufacturers' sales offices, see yellow pages EEM 1988 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

single turn, low cost 
trimming potentiometers 

MURATA ERIE NORTH AMERICA 

1/10 Watt, Carbon-RVA0607 
Resistance Range: 200 ohms to 2 Megohms 
Tolerance: ±30% 
Residual Resistance: 200 to 500 ohms - 5 ohms max. Over 500 ohms -

1% max. 
Taper: Linear 
Power Rating: 0.1W (at 70°C) Derated to 0 wat1s at 100°C 
Max. Working Voltage: 50VDC 
Torque: .27 to 2.8 in.-oz. (20 to 200 g cm) 
Terminal Strength: 35.27 oz. (1.0 kg) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: Approx. 220° 

.15 Watt, Carbon-RVFS 
Resistance Range: 100 ohms to 1 Megohm 
Tolerance: ±25% 
Residual Resistance: Less than 5% of nominal rated resistance 
Taper: Linear 
~Rating: 0.15W (at 70°C) Derated to 0 watts at 85°C 
Max. Working Voltage: 150 VDC 
Torque: .4 to 4.17 in.-oz. 

I-Terminal Strength: 17.64 oz. when the force is applied in the 
direction of the axes of the terminal 

Effective Rotation: 270° ±10o 

1/5 to 3/4 Watt, Carbon, Conductive 
Plastic & Cermet-0911/1214 

RVA (Carbon) 
Characteristic RVX (Cond. Plastic) RVG (Cermet) 

0911 1214 0911 1214 
Resistance Range: 200- 200-

5 Megohms' 1 Megohm 
Tolerance: ±20% 
Residual Resistance: Less than 5000, 50 maximum 

5000 and up, less than 1 % of nominal rated resistance 
Taper: Linear 

f-po'wer Rating": l/SW (70°C) VlW (70°C) 1f2W (70°C) %W (70°C) 
Max. Working Voltage"': 250 VDC 350VDC 350 VDC 500VDC 
Torque: 0.56-4.86 0.83-6.0 0.56-4.86 0.83-6.0 

in.-oz. in.-oz. in.-oz. in.-oz. 
Terminal Strength: 35.27 oz. 
Effective Rotation: Elec. 240° 2500 II 2400 250° 

Mech. 2600 ±100 2800 ±10o II 260° ±100 280° ±100 
Stop Strength: 13.9 in.-oz. 
'100 Ohms available in RVA "Derated to 0 watts at 100°C (tor Carbon and Condo Plastic). at 125°C (tor Cermet) 

** * Max working V varies with resistance value. Vmax := Resistance x Power 

1/3Watt, Cermet-RVS0707 
Resistance Range: 100 ohms to 1 Megohm 

1---;;;-
±20% Tolerance: 

Temperature Coefficient: ±100ppm1"C 
~dual Resistance: 100 to 500 ohms - 5 ohms max. Over 500 ohms-

1% max. 
Taper: Linear 
Power Rating: V3 W (at 70°C) Derated to 0 Watts at 125°C 
Max. Working Voltage: 100VDC 
Torque: .27 to 2.8 in.-oz. (20 to 200 g cm) 
Terminal Strength: 12.35 oz. (350 gr) when the force is applied in the 

direction of the axes of the terminal 
Effective Rotation: 200° ±1oo 

MURATA ERIE NORTH AMERICA 2200 Lake Park Dr., Smyrna, Georgia 30080 Tel: (404) 436·1300 Telex: 26-1301 FAX: 404-436-3030 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2091 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

sealed precision cermet 
trimming potentiometers-±100 ppm/oC MURATA ERIE NORTH AMERICA 

1102, 4-Turn, 1/2 Watt 

2102, 22-Turn, 1 Watt 

MURATA ERIE NORTH AMERICA 

A·2092 

FEATURES 
• Flame retardant rotor meets 

UL94V-0 requirements 
• Extremely small size

.260"D. x .181" 
• Sealed to withstand wave 

soldering and immersion 
cleaning processes 

FEATURES 
• Low cost 
• 3/a" square 

FEATURES 
• Unique planetary drive 

provides the precise setting 
capability of a mUlti-turn unit 
in a small single-turn package 

• Just .299"D x .260" 
• Sealed to withstand wave 

soldering and immersion 
cleaning process 

FEATURES 
• 1/4" square 
• Sealed to 

MIL-R-22097 standards 

FEATURES 
• Small size-

.374" x .394" x .200" 
• Sealed to MIL-R-22097 

standards. Will withstand 
industrial cleaning processes 

FEATURES 
• Small size-

.181" x .252" x.752" 
for close board spacing 

• Sealed to MIL-R-22097 
standards. Will withstand 
industrial cleaning processes 

FEATURES 
• 22-turn mechanism provides 

extremely fine adjustment 
capability 

• High power dissipation: 
1.0W at 70°C 

• Sealed to withstand wave 
soldering and immersion 
cleaning processes 

2200 Lake Park Dr., Smyrna, Georgia 30080 

SPECIFICATIONS 
Resistance Range 10 ohms to 5 Megohms 
Tolerance ±20% 
Residual Resistance 1% or 2 ohms max. whichever is greater 
Power Rating 0.5W at 700e. Derated to OW at +1500C 
Working Voltage 300 VDe max. 
Operating Temperature Range -55oe to +1500e 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 2 ohms max. 
Power Rating 0.5W at 700e. Deraled to OW at +125°e 
Working Voltage 300 VDe max. 
Operating Temperature Range -55oe to +125°e 
Conlact Resistance Variation 1 % or 1 ohm max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance I % or 2 ohms max. whichever is grealer 
Power Rating 0.5Wat700e. Derated to OW at +125°e 
Working Voltage 300 VDC max. 
Operating Temperature Range -55oe to +125°e 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 1 Megohm 
Tolerance ±100/o 
Residual Resistance 11% or2 ohms max. whichever is greater 
Power Rating 0.25W at 700e. Derated to OW at +12Soe 
Working Voltage 200 VDC max. 
Operating Temperature Range - 550e to + 125°e 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 1'% or 2 ohms max. whichever is greater 
Power Rating 0.5W at 700e. Derated to OWat +125°e 
Working Voltage 300 voe max. 
Operating Temperature Range -55oe to +125°e 
Contact Resistance Variation 3% or 3 ohms max, whichever is greater 

SPECIFICATIONS 
Resistance Range 10 ohms to 2 Megohms 
Tolerance ±10% 
Residual Resistance 3% or 1 ohm max. whichever is greater 
Power Rating O. 75W at 700e. Derated to OW at +125°e 
Working Voltage 300 VDe max. 
Operating Temperature Range -55°e to +125°e 
Contact Resistance Variation 3% or 3 ohms max. whichever is greater 

SPECIFICATIONS 
Resistan.e Range 10 ohms to 2 Megohms 
Tolerance +10% 
Residual Resistance 1 % or 2 ohms max. whichever is greater 
Power Rating lWat70oe.DeratedtoOWat+1500e 
Max. Working Voltage 300 VDe max. 
Operating Temperature Range 55°C to + 1500e 
Contact Resistance Variation 3% or3 ohms max. whichever is greater 

Tel: (404) 436-1300 Telex: 26-1301 FAX: 404-436-3030 

For manufacturers' sales offices, see yellow pages EEM 1988 



A 
AC alternating current 
ABS acrylonitrile butadiene-styrene 
AiD analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC; automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' all-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit 

D 
Di A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
OIL dual in-line 
DIN Deutsche Industrie Nonnenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPIB general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDe insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz (10 3 
KSR keyboard send /receive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transformer 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
~ microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-Intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLI" phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
RW read/write 

S 
SAS silicon asymmetrical switch 
SBC single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
VJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
V AC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron gamet 

Z 
ZIF zero insertion force 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Vitreous Enameled Rheostats (Potentiometers) OHIVIITE® 
Now, Ohmite offers TWELVE sizes in its line of famous rheostats. 

In all Ohmite rheostats, the resistance wire is wound on a solid ceramic 
core. The turns are locked in place with tough, protective vitreous enamel 
or Ohmicone® silicone ceramic. Pivoted, universal action mounting of the 
brush, assures perfect contact. Metal-graphite contact brushes, varied 
to fit current and resistance, insure good contact with negligible wear of 
the wire. Terminals at each end of the winding permit connection of the 
unit as a potentiometer. 

0309 RJS1RO 
0310 RJS2RO 
0311 RJS4RO 
0312 RJS6RO 
0313 RJS8RO 
0314 RJS12R 
0315 RJS16R 53 1106 RGS10R 
0316 RJS22R 

91 1107 RGS16R 0317 RJS35R 
0318 RJS50R 113 1108 RGS25R 
0319 RJS80R 142 1109 RGS50R 
0320 RJS125 
0321 RJS150 134 1110 RGS75R 
0322 RJS225 178 1111 RGS100 
0323 RJS300 180 1112 RGS200 
0324 RJS500 211 1113 RGS300 0325 RJS800 
0326 RJS1KO 223 1114 RGS400 
0327 RJS1K6 279 1115 RGS500 
0328 RJS2K5 
0329 RJS3K5 338 1116 RGS750 

0330 RJS5KO 356 1117 RGS1KO 
0331 RJS8KO 420 1118 RGS1K5 
0332 RJS10K 443 1119 4210 RJS15K 
4211 RJS20K 441 1120 
4212 RJS25K 564 1121 
4213 RJS30K 
4214 

Ohmite Manufacturing Company A North American PHILIPS Company • 3601 Howard Street 
Tel. 3121675-2600 • TWX 910/223-0805 • TELEX: 72-4433 • FAX 312-675-1505 

A'2094 For manufacturers' sales offices, see yellow pages 

L0161 RHL3K5 
L0162 RHL5KO 
L4200 RHL7K5 
L4201 RHL10K 
L4202 RHL15K 
L4203 RHL20K 
L4204 RHL25K 

RLS1RO 
RLS2RO 
RLS3RO 
RLS5RO 
RLS7R5 
RLS10R 
RLS15R 
RLS25R 
RLS35R 
RLS50R 
RLS75R 
RLS100 
RLS150 
RLS200 
RLS250 
RLS350 
RLS500 
RLS750 
RLS1K25 

K8 
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4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

Vitreous Enameled Rheostats (Potentiometers) 
225 WATT 
MODEL "P" - UL Listed 

2 
3 
4 
5 
7.5 

10 
15 
25 
50 
75 

100 
150 
200 
300 
400 
700 
900 

1200 
1500 
1750 

300 WATT 
MODEL "N" - UL Listed 

500 WATT 
MODEL "R" 

Molded Composition Potentiometers 

Ohmite molded composition potentiometers 
(Type AB) provide high quality and dependable 
performance. 

Because the resistance element is a thick, 
solid-molded ring, longer life and smoother op
eration are obtained. This is due also to the 
molded composition contact: Units are dust and 
splash proof, fungus and corrosion resistant and 
meet the requirements of military specification 
MIL-R-94. 

Type AB is rated 2 watts at 70c C ambient. 
TYPE AB IS AVAILABLE, WITH: 
1'8" slotted shaft (CMU) 
2" unslotted shaft (CU, CA, CB, CCU) and in a 
slotted shaft with locking type bushing (CLUJ 
TYPE AS AVAILABLE WITH: 
• Locking type bushing and slotted shaft (Style AS) 
• Standard bushing with longer, slotted shaft 

(Style ASM) 

4750 

OHNlITE® 
750 WATT 
MODEL "T" 

I' 27.4 
1.5, 22.3 
2 19.4 
2.5 17.3 
3 15.8 
4 13.6 
5 12.2 
8 9.65 

10 8.65 
12.5 7.75 
16 6.82 
25 5.47 
50 3.87 
80 3.06 

100 2.74 
160 2.17 
200 1.94 
300 1.58 
400 1.37 
600 1.18 
750 1.00 

.791 

R5 
RTS2RO 
RTS2R5 
RTS3RO 
RTS4RO 
RTS5RO 
RTS8RO 
RTS10R 
RTS12R5 
RTS16R 
RTS25R 
RTS50R 
RTS80R 
RTS100 
RTS160 
RTS200 
RTS300 
RTS400 
RTS600 
RTS 

OHNlITE,R; 

Ohmite Manufacturing Company • A North American PHILIPS Company • 3601 Howard Street • 
Tel. 312/675·2600 • TWX 910/223·0805 • TELEX: 72·4433 • FAX 312·675·1505 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2095 



~e~··· 
9'(0'0 

~~ &(\ '008 0\0'(5 
.~C ~\O~ 

~O\e(\ 

~U(e 
~c.. "'\(\':~S-tl0t\ o ,V e ~,. FEATURING 

t"'" ~(e \~ PT6 SERIES-OIA. 6mm - Y4 " 
~ RESISTANCE ELEMENT: Carbon 

RESISTANCE RANGE: 100 ohm to 2.2 meg 
POWER RATING: 0.1W 
MOUNTING: VerticalSmm x 2.Smm & 
Horizontal Smm x Smm 
ADJUSTMENT: Cross-slot or Adjustment Knob 
FULLY ENCLOSED 
DUAL CONTACT WIPERS 
RESISTANCE TO CLEANING SOLVENTS 
SELF-EXTINGUISHABLE MATERIAL 
(UL-94 (VO) upon request) 
PLASTIC DISPENSERS FOR AUTOMATIC 
INSERTION 

and don't forget our 10mm and 15mm 
series Potentiometer available in both 
carbon and cermet elements ... cross 
reference charts available ... call for 
literature, samples and information. 

Pi her I nternational Corp. 903 Feehanville Drive 
Mt. Prospect, IL 60056 "I PIH R Telephone: 1(312)·390-6680 

~~~ .-A~ . _. Toll-Free: 1(800) 3.23-6693 
,~ Telex: 4949176 

____ ......;:;,.-_-----";.......=.._~ Facsimile: 1(312) 390-9866 
A'2096 For manufacturers' sales offices, see yellow pages EEM 1988 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Pc PRECISION CONTROL MFG. INC. e M 'i 1509 B QUEEN ANNE AVENUE N., SEATTLE WASHINGTON 98109 (206) 281-9380 
I We Specialize in Precision Controls 

HIGH RESOLUTION 
VERNIER POTENTIOMETERS 

The model 23A and 24A high resolution vernier wire
wound potentiometers incorporate both coarse and 
fine elements coupled mechanically and electrically 
in a single case. Any 5 % portion of the coarse ele
ment is expanded over the 2700 of shaft rotation 
on the vernier element giving a total rotation of 
5550 and a resolution roughly the same as the 36000 

of rotation on a 10 tum potentiometer. The model 
23A is controlled via a single knob rotated past the 
desired point on the course winding and backed up 
on the vernier to interpolate the desired setting. The 
model 24A can be controlled either with a single 
knob as with the 23A or with individually mounted 
knobs on the coarse and vernier shafts. 

~Jf'f~CD 
~' I I 

I'1AN""T""I-R""OT<+AT""IO=N""PL""ATE % - 32 ANTI.ROTATION PLATE (OPTIONAL) 
(OPTIONAL) NUT % INTERNAL LOCKWASHER 

% INTERNAL LOCKWASHER 

The main case is of high quality glass filled dial
lylphthalate thermo plastic which coupled with in
tegral bushing/front mounting plate greatly adds to 
the mechanical and thermal stability. Premium re
sistance alloys are used throughout and precious 
metals selected for wear and compatibility are used 
for all contacts. 

Three watt ±3 % tolerance is standard; however, 
special tolerances to ±0.5 % are available. Standard 
and special values from 100 ohms to lOOK ohms are 
available. 

Consult factory for your requirements. 

DOUBLE VERNIER 
POTENTIOMETERS Jiml '" ru~ 

Jl27: ~ 
For applications reqUlnng extremely high resolu
tion, the Model30A Vernier Potentiometer provides 
0.002% or better resolution in less than 2Yz turns of 
the shaft. The 30A does not rely on gear ratios to 
achieve mechanical resolution, but through a unique 
patented design, provides true electrical resolution 
which is roughly equivalent to 40 turn potentiom-

HIGH ACCURACY DECADE 
POTENTIOMETERS 
AND RHEOSTATS 

Precision Control Mfg., Inc. (PCM) produces high 
quality, coaxial dial decade potentiometers and rheo
stats for high accuracy applications. The basic de
sign features a positive in-line readout and easy, 
rapid adjustment made possible by a combination 
of distinct dials and a parallax free indicator. The 
unique electrical and mechanical design of PCM 
decades makes a small and accurate package which 
is very rugged. 

Decade potentiometers provide linearities ranging 
from ±0.005% in the model 50A to ±0.0025% in 
the model 60A. All PCM rheostats have an accuracy 
base of ±0.025%. 

eters. The vernier contacts span any 5 % of the main 
winding and expand it over the 2800 rotation of the 
first vernier. Any 5 % segment of the first vernier is 
in turn expanded over the 2700 rotation of the second 
vernier. Thus extreme resolution is possible in only 
8300 of total shaft rotation. 

If 

J ~=~~---/I· 

All PCM decades are available in militarized ver
sions which meet or exceed the environmental por
tions of MIL-E-5272C, Sections 4.2.2, 4.3.1, 4.4, 4.6 
through 4.11.2, 4.12, 4.15 and MIL-T-945A, Sections 
4.4.1 through 4.6. Resistors used in PCM decades 
are wound with only premium resistance alloys for 
low temperature coefficients and are single layer 
wound, with low inductance making possible preci
sion attenuation over a wide range of frequencies. 
Switch decks utilize low leakage materials and fea
ture gold plated silver contacts. The case is heavy 
gauge aluminum to provide shielding and dust pro
tection, shafts are of stainless steel. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2097 



POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 

PREH POTENTIOMETERS 

PREOSTAT 12 63100-000 
PREOSTAT 12 MONO "P" 
Both, the "Mono" and the "Duplo" versions 
of the Preostat 12 potentiometer provide an 
adjustability which is independent of manu
facturing or fixture tolerances, that is vir
tually free of back lash. 
This is accomplished by using Preh's pro
prietory process when combining the die 
cast shaft with the plastic rotor part. 
I n case of "Tandem" potentiometers, track
ing of great accuracy is assured by using 
a "Janus" fashioned rotor, which is slipped 
onto the die cast zinc shaft. 

12±O.05 

~ ¥f1~M 
~"'s E 

1,1-0,1 

OPTIONS 
1. Battery rotary switch s.p. "ON" 
2. Tap middle position 
3. Diameter of shaft 6 mm (thread M9 x 0,75) 
4. Ends of shaft: flattened, star-shaped with slit 
5. Solder terminal 

PREH TRIMMING 
RESISTOR 86 
60100-000 
Trimming 
potentiometer 
8.6 "s" 
Cross recess, snap
in upon request. 
TECHNICAL DATA 

Part No. Power 
rating 
(Walt) 
lin (Ig) 

60100-000· 0,1 
(0,05) 

114" 
76592-005* 
CERMET SEALED 

Operating 
voltage 
(Volt) 

100' 
(70) 

Range of 
Rotation 

ON 

270" 
±10o 

TRIMMPOTENTIOMETER 
3/8 1/ MULTI-TURN 
76592-027 
CERMET SEALED 

TRIMMPOTENTIOMETER 
19 mm (3,4 ") MULTI-TURN 
76592-001 
CERMET SEALED 

FILM ROTARY RESISTOR15 
60224-501 
Film rotary resistor 
15, version S or SD 
for insulated plug
in spindle 

TECHNICAL DATA 

60226-501 
Film rotary resistor 
15, version P, for 
insulated plug-in 
spindle 

Power: 0.15 W linear law; 0.08 W log. and other 
laws 

Nominal resistance: 47 Ohms to 16 MOhms lin
ear law; 220 Ohms to 10. MOhms log and 
other laws 

Max. operational voltage: 250V; 180 V 
Rotation N: 2700 ±100 

Turning torque: 0.5 -2 Ncm 
End stop torque: :2:15 Ncm 
End stop torque: :2:30 Ncm version with casted-

on insulated spindle 
Application class: JSG 
NOTE: 
Version "S"-Potentiometer shaft is perpendic

ular to the mounting surface 
Version "P"-Potentiometer shafl is parallel to 

the mounting surface 

FILM ROTARY RESISTORS, 
INCAPSULATED VERSION 
FOR PRINTED CIRCUITS 
Film rotary resistor 1'0 
Film rotary resistor 10, insulated version is 
optional for printed circuit version S, SD, or 
with center detent. 
An insulated plug-in spindle can be inserted 
into the center hexagon shaped hole. (The 
spindle has to be ordered separately). 

63000-000 
Rotary poten
tiometer 10 "S" 
63001-000 
Rotary poten-
tiometer 1 0 "P" 
Insulated plug-in shaft, grey 
for rotary potentiometer 1 0 
only. 
11054-322 
TECHNICAL DATA 
Power: 0.1 W linear law; 0.05 W log. and other 

laws 
Nominal resistance: 47 Ohms to 10 MOhms lin
ear law; 220 Ohms to 1 MOhm log and other 

laws 
Max. operational voltage: 200 V linear law; 140 

V log and other laws 
Rotation N: 2500 ±100 

Turning torque: 0.4 -2.5 Ncm 
End stop torque: :2:5 Ncm 
Application class: HSF 

FILM SLIDER RESISTORS, 
INCAPSULATED VERSION 
FOR PRINTED CIRCUITS 
66908-004 
SLIDE POTENTIOMETER 100 
(SEMI PROFESSIONAL) 
Tandem (100mm travel) slide potentiometer 
encased in a metal molded housing. For ap
plications in the audio and video mixing 
industry. 

63604-000 
Preostat 16, with insulated housing 
This film rotary potentiometer can with
stand a testing voltage of 2500 V RMS. Due' 
to its special build and the use of an insul
ated housing, located between all terminals 
of the 'rotary resistor and the metal spindle 
(part which can be touched). Leakage path 
was considered (according to VDE recom
mendation). These film rotary resistors can 
be inserted into SCR-controls or others 
where main voltage is directly applied on 
the rotary resistor. 

E , A 

TECHNICAL DATA 
Power: 0.15 W linear law 
Nominal resistance: 47 Ohms to 16 MOhms 
Max. operational voltage: 250 V 
I nsulation voltage: >2500 V RMS on metal 

spindle 
Insulation restance: >5 GOhms on metal 

spindle 
Rotation N 2700 ±100 

= max. 500 

Turning torque: 0.3 -1 Ncm 
Turning torque for tandem: 0.3 -1.5 Ncm 
End stop torque: :2:40 Ncm 
Application class: JSG 
Insulated spindle: -

PREOSTAT16 
WITH ROTARY SWITCH 63616-007 

r, ~6 ~ ~ fr"+"f~o(o; Ll 
if j ~. 
~j ,1 ~ 6'e,' 

"1 10 r 

8th C,"',',,' 
',' 

Preostat 16 with rotary switch, S.p. 69918-
501 with insulated housing, version S. 
TECHNICAL DATA 
Power: 0.15 W linear law 
Nominal resistance: 47 Ohms to 16 MOhms 
Max. operational voltage: 250 V 
Insulation voltage: >2500 V RMS; >5 GOhms 

on metal spindle 
Rotation without rotary switch N: 2700 ±100 
Rotation in rotary switch M: 2700 ±100 , 

= max. 500 

Turning torque: 0.3 -1 Ncm 
Turning torque for tandem: 0.3 -1.5 Ncm 
End stop torque: :2:40 Ncm 
Application class: JSG 
Insulated spindle: -

ROTARY SWITCH 69918-501 
s. p. "on" Iso-.L. c-r 
lated diagram 1'~ 81< 
ytithout solder-, J - H.+H " 
109 hole. ......!. 

j 8 L L " J 
TECHNICAL DATA ',' 
Switch rating: 10 Al250 V AC cos. '" :2:0.6 this 

version can be used for light bulb load up to 
6 ACC 

Switch torque: 3-7 Ncm (in addition to the turn
ing torque of the film rotary resistor) 

Life: 10,000 switching cycles 

*DETAILED CATALOG AVAILABLE UPON REQUEST 

A-2098 For manufacturers' sales offices, see yellow pages EEM 1988 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

TECHNO 
7803 Lemona Avenue 
Van Nuys, CA 91405 

(818) 781-1642 FAX: 818-781-8647 

wirewound and cermet trimmers 
- MIL Approved 

QUALIFIED TO 
MIL-R-22097(RJ) 
MIL-R-27208(RT) 
MIL-R-39015(RTR) 
MIL-R-39035(RJR) t f " ~ • I 

].l i 

~ , 
,I ! 

_1 
, , .- " , 

RESISTANCE T.C. FAILURE PIN STYLE/DIMENSIONS 
STYLE DESCRIPTION RANGE" (PPM/DC)" RATE" POWER H x Lx W (IN.) 

WIREWOUND ELEMENTS 

1W L (Wire)/.150 x .380 x .380 
RT24 %" Square 100- 50 RTR24 @ P (Edge)/.217 x .375 x .375 

RTR24 22 Turn 10K @M,P,&R 85°C W (Top)/.410 x .375 x .190 
X (Side)/.410 x .375 x .190 

RT26 Y4" Square 100- Y2W P (Edge)1 .190 x .260 x .260 
RT27 22 Turn 5K 50 N/A @ W (Top)/.260 x .260 x .160 

85°C X (Side)/.260 x .260 x .160 

CERMET ELEMENTS 

RJ24 %" Square 100- 50 RJR24 Y2W P (Edge)/.190 x .380 x .380 
RJR24 25 Turn 1 Mec 100 @M,P,&R @ W (Top)/.410 x .380 x .190 

250 85°C X (Side)/.410 x .380 x .190 

RJ26 Y4" Square 100- 50 RJR26 Y4W P (Edge)/.190 x .265 x .265 
RJR26 22 Turn 1 Meg 100 @M,P,&R @ W (Top)/.265 x .265 x .180 

85°C X (Side)/.265 x .265 x .180 

·CONTACT FACTORY FOR LATEST QUALIFICATION REGARDING AVAILABLE COMBINATIONS OF OHMIC VALUE, T.C., AND FAILURE 
RATE. 20K - SOK 0 AVAILABLE IN WIREWOUNDS AS A NON-MILITARY PART #. 

PINOUTS FOR MUL TITURN PRODUCTS 

~. ~3 lli (2.54) WF ~(2.54) 

RJ24-X 
RT24-X 
RT27-X 
C24-X 
T63XA 

RJR24-X 
RTR24-X 

14S-X 
W24-X 
T93XA 

1 ~ j .1(2.54) 

, 2.1 (2.54) ~3 .1 (2.54) 

RJ26-X 
RT26-X 
C26-X 
T63XB 

EEM 1988 

RJR26-X 
TM6X 

W26-X 
T93XB 

~~3 fu(2.54) UP ~(2.54) 

RJ24-W 
RT24-W 
RT27-W 
C24-W 
T63YA 

RJR24-W 
RTR24-W 

12S-W 
W24-W 
T93YA 

~~ .11(2.54) 1H1 (2.54) 

UP3 .11(2.54) 

RJ26-W 
RT26-W 
C26-W 
T63YB 

RJR26-W 
TM6Y 

W26-W 
T93YB 

RJ24-P 
RT24-P 
RJ26-P 
C24-P 
C26-P 

JI£j j'" +- .1 (2.54) 
• - .1 (2.54) -, 

RJR24-P 
RTR24-P 
RJR26-P 

W24-P 
T93Z 

~ (2)~(1'3) J --L I --I f-.1 ±.008 
1-:201 ±.008 (2.54 ±.02) 

.299 ±.008 (5.1 ±0.2) 
(7.6 ±0.2) 

T18 

CIRCUIT 
DIAGRAM 
~ , ,. b-cw 3 

2 

INC. 

For manufacturers' sales offices, see yellow pages A·2099 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

Affiliated with 

TOCOSAMERICA 
565 West Golf Road 
Arlington Heights, IL 60005 
312-364-7277 
FAX 312-364-7317 
TLX 910-221-0140 

cOs 
TRIMMING POTENTIOMETERS 

GF04* 
Cermel 

RJC06 
Cermel 

GF06* 
Cermel 

G12 
Cermel 

RA12 
Wire-Wound 

RJC097 
Cermel 

GV6* 
Cermet 

G4* 
Cermel 

FF08 
Carbon 

DESCRIPTION 

Round 
0.19" 

4.8mm 

Round 
0.250" 
6.2mm 

Square 
0.250" 
6.8mm 

Round 
0.500" 

12.6mm 

Round 
0.500" 

12.5mm 

Rectilinear 
0.750" 

19.0mm 

Rectilinear 
0.250" 
6.8mm 

0.156XO.187" 
Square 

4.5mmX5mm 

0.312" 
8mm 

ADJ. 
TURNS 

15 

2 

RES. RANGE RES. TOL. 
(0) (%) 

100-2M 

10--1M 

10-2M 

10-1M 

10-20K 

10--2M 

±20 
±10 

Available 

±20 

±10 

±20 
±10 

Available 

±10 

±10 

±10 

FOR SMD APPLICATIONS 

POWER RATING 
(W) 

0.75@ 70°C 

o @ 125°C 

0.75 @ 70°C 

o @ 125°C 

100.-1M ±20 
0.25 @ 70°C 

O@ 125°C 

SIDE ADJUST MODELS AVAILABLE 

500-1M ±25 

• AVAILABLE WITH TAPE AND REEL PACKAGING 

A·21 00 For manufacturers' sales offices, see yellow pages 

TOKYO 

FEATURES & AVAILABLE 

• Sealed 
• Space Saver Size 
• Radial Taping 

• Low Profile 
• Excellent Adjustability 

• Sealed & Smaller Size 
• Radial Taping 
• Surface Mount 
• Low Cost 

• Sealed 
• Excellent Stability 

• Low Noise 
• Sealed 
• With Thumbwheel Knob 

• With Knob 
• Sealed 
• Low Cost 
• Excellent Stability 

• Metal Shaft 
• Excellent Stability 
• Radial Taping 

• Sealed & Surface Mount 
• Space Saver Size 
• P.C. Pins 

• LowTCR 
• Low Cost 
• Dust Proof 

EEM 1988 



4750 POTENTIOMETERS, TRIMMERS, CONTROLS, & RHEOSTATS 4750 

565 West Golf Road Affiliated with 

TOCOSAMERICA 
Arlington Heights, IL 60005 n 312-364-7277 
FAX: 312-364-7317 COSMC)S TLX: 910-221-0140 TOKYO 

PANEL CONTROLS 
MECH. RES. RANGE RES. Tal. POWER RATING 

SERIES DESCRIPTION TRAVEL (U) (%) (WI FEATURES & AVAilABLE 

10mm Dia_ • Smaller Size 
Bushing 0.25@400C • Plastic Housing 

Smm Dia. 300° 200--2M ±20 
RV102Y Shaft O@ 85°C 
Carbon 3mm Dia. 

12.8mm Dia. • Low Cost 
Bushing 0,5@ 70°C • With Non-Turn Device 
%" Dia. 300° 100--2M ±20 (Adapter Plate) 
Shaft o @ 125°C 

3.2mm Dia. 

16mm Dia. • With Switch (SP-DT) 
Bushing 0.125 @ 40°C • Shaft Lock 
Bmm Dia_ 2S00 100--2M ±10 • Dual 

Shaft o @ 85°C • Tandem 
3.2mm Dia. • for P.C.B. (Side Adj.) 

1S.5mm Dia. • Shaft Lock 
Bushing 0.5@ 40°C • for P.C.B. (Side Adj.) 

5mm Dia. 290° 10--10K ±10 • - 30°C __ (Low Temp.) 
Shaft 

3mm Dia. 
o @ 100°C 

1S.5mm Dia. • Low Cost 
Bushing 0.5 @ 70°C • for P.C.B. (Side Adj.) 

Smm Dia. 2S00 100--1M ±20 
Shaft O@ 120°C 

3.2mm Dia. 

20mm Dia. • Shaft Lock 
Bushing 0.25@400C • for P.C.B. (Top Adj.) 

9mm Dia. 2S00 100-2M ±10 
Shaft O@ 85°C 

Smm Dia. 

~202Y 
20mm Dia. • LowCost 
Bushing 0.25 @400C • for P.C.B. (Side Adj.) 
9mm Dia. 290° 500-2M ±10 

Shaft O@ 85°C 
Carbon Smm Dia. 

20mm Dia. • Shaft Lock 
Bushing 1.0@400C • for P.C.s. (Side Adj.) 

8mm Dia. 290° 10--10K ±10 • Tandem 
Shaft o @ 100°C • -30°C_(Low Temp.) 

Smm Dia. 

20.3mm Dia . • Sealed • 2.0@400C • Ear Mount /e1~ .•............ 290° 10-10K ±10 
......... rc;. RA202YC o @ 100°C 

24mm Dia. • Shaft Lock 
Bushing 0.25 @400C • Tandem & Dual 

9mm Dia. 300° 100-2M ±10 • With Switch 
Shaft o @ 85°C (SP-ST, SP-DT) 

SmmDia. • With Center Tap 
25mm Dia. • High 
Bushing 1.5 @40°C • High Torque 
9mm Dia. 300° 500-20K ±5 

Shaft O@ 100°C 
Smm Dia. 

25mm Dia. • Shaft Lock 
Bushing 1.2@40°C • Tandem & Dual 

9mm Dia. 300° S-20K ±10 • -300C_(Low Temp.) 
Shaft O@ 100°C 

Smm Dia. 

30mm Dia. • With Switch 
Bushing 1.0@40°C (SP-ST, SP-DT) 
9mm Dia. 300° 100-2M ±10 • Shaft Lock 

Shaft O@ 85°C • Tandem & Dual 
Smm Dia. 

31mm Dia. • With Center Tap 
Bushing 0.25 @ 40°C • With Switch (SP-ST, 
9mm Dia. 300° 5-20K ±10 • Shaft Lock 

Shaft O@ 100°C • Tandem & Dual 
Smm Dia. • -300C_(Low Temp.) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·21 01 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by· telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for Ie MASTER the 
next time you need it. . 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of Ie MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order Ie Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

Ie MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Au: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~NOW~~~~ 
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VERNrl'ECH "TECHNOLOGY 
I 

Division of VERNITRON CORPORATION 
IN MOTION" 

I 

FILM POTENTIOMETERS 

ROTARY SINGLE-TURN POTENTIOMETERS LlNEAR-FUNCTIONALISINE-COSINE 
SPECIFICATIONS 

MULTI-ELEMENT 
ASSEMBLIES AVAILABLE 
(GANGED) 

AVAILABLE FROM 

Mechanical Rotation 
Electrical function Angle 
Resistance Range 
Best Linearity or Conformity 
Virtual Resolution 
Wattage 
Temperature Range 
Taps, Maximum No. 

LINEAR SINE·COSINE 
360° Continuous 

350° Nominal I 360° 
0.5Kr!· 2 Megfl I 50011 . 50KflIaua"cr--

.1 % -;- Inch of Dia. I .3% p.p -;- Inch of Dia. 
11250,000 

Diameter x 2 Wall(s) 
- 55°C to + 125°C 

Diameter x 6 

W' TO 5" DIAMETERS Starting Torque (In.·Oz.) Diameter x .15 I Diameter x .2 
Guaranteed Life (at 100 RPM) To 30 Million Cycles Depending on Circuitry 

ROTARY MULTI-TURN POTENTIOMETERS LINEAR-FUNCTIONAL 
SPECIFICATIONS DIMENSIONS .... 

#7810 

MOOEl 7810'" 7820 781317814 20010 
Mechanical Rotation 3700° Min. 7200° 3600° 3600° 

+ 1000 _0° +100°_0° + 1000 _0° 

~'ectrica' Function Angle 3600° + 10° 7200° + 10° 3600 +5° 3600 +5° 
Resistance Range 250fl·125Kfl 5Kfl·1.5 Megfl 5Kfl·3Megfl 
Best Linearity or .075% .05% 0.05% 0.01%~ 

Conformity 

78101 78131 
MODEL 7820 7814 20010 

A .875 .875 2.000 

B' .750 .750 1.875 

C .1875 .125 .250 

0' .750 .800 .750 

Virtual Resolution (Typ.) 11200,000 1/400,000 E .062 .062 .035 

Wallage at 25°C 1 2 4 FIG .062 .062 .060 
Temperature Range - 55°C to + 125°C 
Taps Maximum No. * I I 2 I 

H .600 .531 t 
J 2.00 1.875 2.625 

Starting Torque (In.·Oz.) 1.5 0.5 I 1.D K .375 .375 .375 
#20010 Guaranteed Life 

(at 100 RPM) 
100 x 10' Revolutions Depending on Circuitry * +.0000 

-.0005 
t AXial Rear 

Terminations 
Stop Strength 10 In.'Oz. Max. 50 In.·Oz. I 160 In.·Oz. 

AVAI LABLE FROM • For voltage reference, specify 00 Width taps For current carrYing, specify zero reSistance laps. 
¥2" TO 2" DIAMETERS t Available," Dual Umts. same case dimenSions . 

• , Available to 36,000° 

LINEAR MOTION POTENTIOMETERS I TRANSDUCERS 
SPECIFICATIONS 

MODEL 110' 111 ' 112 113' 1I6t 119' 120 

Electrical Stroke To 60" To 28" To 12" T04" To 12" To 10" To I" 
Cross Section ~ 

ROO saD RECc:=J ROO RECc=:J ROO RECc=:J Configuration 
Resistance Range 250fl/ln. 150fl/ln. 150n/ln. 500fl/ln. 150fl/1 n. 350fl/ln. 500fl/ln. 

to 200K to 200K to 200K to 250K to 125K to 250K to 125K 
fl/in. flIln. fl/in. fl/ln. fllln. fl/ln. fl/ln. 

Best Linearity 0.2% -;- Length of Electrical Stroke 
Virtual Resolution 1/400,000 
Wallage 1 Watt per I nch of Stroke 
~mperature Range - 55°C to + 125°C 
Taps Maximum No.t 4 J To Suit To Suit I 1 l 1 1 I 1 
Starling Force 

Oz. at 25°C 
16 8 4 8 4 8 4 

life 30 Million Strokes, Depending on Circuitry 
Shaft Misalignment Available Available Available Not Not Available Available 

Feature Available Available 

• Available In Dual Units, same case dimensions. 
t Available in Dual Unit providing the resistance and function of both elements is the same. 
t For Voltage reference, specify zero width taps. For current carrying, specify zero resistance taps. 
§ Threaded, ball, spring·return and other shaft endings available. 
~ RD - Round SO - Square REC - Rectangular 

PRESSURE TRANSDUCERS 

POTENTIOMETER TYPE 

121 I11V' 

To 12" To 28" 

RO 0 saD 
500fl/ln. 150fl/ln. 
to 250K to 200K 
flIln. flIln. 

I 1 I To Suit 
8 8 

Not Available 
Available 

Featuring infinite resolution, long life, and high reliability through the use of conductive 
film resistance elements, multiple wipers, and direct coupling of pressure sensing 
element to potentiometer wipers. 
Pressure ranges from 0.1 to 10,000 psi ill gage, absolute and differential types. 
Linearity to ±0.3%. Air speed, altitude and low cost types available. 

Refer to sections 2440, 3500, 5500 for additional product listings. 
"" '7'"-.::::r'I~ ...... T-.::::r'IC-.:.:r 300 Marcus Blvd., Deer Park, NY 11729 

V ..,I;I.I~.L'" ~. ~ • ..,1;1.1 .. 516-586-5100 • TWX 510-227-6089 • FAX 516-242-7940 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

ALL NEW with this 
edition of EEM 

GET -------........ '"-..... ,,, .. , ..... --...... ,, ...-..-~ ORGANIZED! 
• -~ 
PAQ£ MO. 

Are your catalog files organized? can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No',' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example, There are all kinds of products in the 
Mallory Short Form catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all ofthe cross refer-
ence cards that apply. . 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. ShOUldn't you be using 
this proven system? 

The EEM Fi Ie System is shipped in one neat pack
age.' The package contains everything you 
need to set upyour very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 
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VISHAY 
m PRECISION BULK METAL FOIL 

TRIMMING POTENTIOMETERS 
VISHAY Precision Trimmers have the Bulk Metal<Efoil resistive 
element which possesses a unique inherent temperature 
and load-life stability. In addition, their advanced, virtually 

backlash-free adjustment mechanism makes them easy to set 
quickly and accurately and keeps the setting exactly on target. 

Model Resistance Tolerance! ! 
Number (Ohms) Available Tol 

I 
1202' 2.5.10 ±10%, ±20%, 

I (RJ12 Style) 
20,50,100, ±5%, ±10% 

I 200,500,1 K 
2K, 5K, 10K, 20K 

1208 20,50,100 ±20% 
(RJI2 Style) 

200. 250, 500 ±10% 
tK, 2K, 5K, 10K 

1240' 5,10 ±10% 
(RJ26 Style) 

20,50,100, ±5% 
200,500, lK 
2K, 5K, 10K 

1242t 50,100,200, ±10% 
(RJ26) 500, 1 K, 2K, 5K 

I 

I 

1248 20,50,100, ±W% 
(RJ26 Style) 200,500, 

lK, 2K, 5K, 

1260' 5,10, ±10% 
(RJ24 Style) 20,50,100, 

200,500 

lK, 2K, 5K, 10K ±5% 

1268 20,50,100 ±10% 
(RJ24 Style) 200,500,IK 

2K,5K 

1280G' 10,20,50, ±10% 
(1280)' 100, 200, 500, 

lK, 2K, 5K, 
10K,20K 

128SG' 10 ±10% 
(1285)' 

20,50, ±S% 
100,200, SOO, 

lK, 2K, 5K, 

I 10K,20K 

• Screening for low noise (CRV) is available. 
t Qualified to Mll-R-22097 

Power I No. of Nominal Dimensions 
(Excluding Leads) I Ad~:::ent H x L x Winch (mm) 

and Termination Styles 

0.5W 25±2 0.325 x 1.250 x 0.195 
@ (6.255) x (31.750) x (4.953) 

85'C Type P: In-line pins 
Type Y: Staggered pins 
Type L: Flexible leads 

Type L8: Panel-mount with flexible 
leads 

I 
0.25W 

I 
21 ±2 0.250 x 0.250 x 0.175 

@ (6.350) x (6.350) x (4.445) 
85°C I Type X: Edge-mount, 

side-adjust 
Type W: Edge-mount, 

top-adJust 

0_175 x 0.250 x 0.250 
(4.445) x (6.350) x (6.350) 

Type P: Flat-mount, 
side adjusl 

I 
I 

-~ .. ~ 

0.25W 21 ±2 0.420 x 0.375 x 0.170 
@ (10.67) x (9.53) x (4.32) 

85°C Type W: Edge-mount, 
top-adjust 

Type X: Edge-mount 
side-adjust 

0.75W 

I 

26±2 0.270 x 0.750 x 0.190 
@ (6.86) x (19.05) x (4.83) 

2S'C Panel mount available 

0.7SW 26±2 0.270 x 0.750 x O. t 90 
@ (6.86) x (19.05) x (4.83) 

2SoC Panel mount available 

1, 2, 8 For numerical footnote information, refer to VISHA V's Short Form Catalog 
or contact VISHAY at the number listed below. 

VISHAY Resistive Systems Group of VISHAY Intertechnology, Inc. 

Load-Life TCR 
Stability (End to End)' 

(Max.LlR)' 

0.5% -~~'Q lQ ±2~'Q 
2,000 hrs. +10 ppmfOC 
@85'C 

+2ij'Q lQ + 1 ijQoQ 
-10ppml'C 

1.0% -~~'Q lQ ±2ij'Q 
2,000 hrs. +20 ppml'C 
@85°C 

±2ij'Q lQ + 1 ~QoQ 

I -20 ppml"C 

I 
1.0%:. -WQlQ+2ijoQ 

10,000 hrs. +10 ppml'C 
I @85'C I 

±25°C tQ + 15QQC 
I -10 ppml'C 

I 1.0% -55°!:;! lQ +25°C 

I 1,000 hrs. +10 ppmfOC 
@85°C 

I ±2~"Q lQ + 1 ijQoQ 

r----- -10 ppml"C 

! 

1.0%, -ij~oQ lQ +2ijoQ 
1,000 hrs. +20 ppml'C 

i @65°C 
+2~oQ lQ + 1 ijQ'Q 

-20 ppm 1°C 
-------------------

1.0% -55°Q to +25°Q 
10,000 hrs. +10 ppmloC 

@65'C 
+2ij'Q lQ + 1 ijQ'Q 

-10 ppmfOC 

1.0% -ij~oQ lQ ±2ij'Q 
1,000 hrs. +20 ppml"C 
@85'C 

+2ij'Q lQ + 1 ijQoQ 
-20 ppmloC 

0.5% -WQlQ±2ijoQ 
2,000 hrs. -15 ppmrc 
@2SoC 

±25°Q to +125QC 
-15 ppmloC 

0.5% -ijij'Q lQ +2ij'Q 
2,000 hrs. +5 ppmfOC 
@25°C 

±25DQ tQ 125°Q 

I 

-5 ppml'C 

VISHAY 
. .. to be precise ® 

63 Lincoln Highway, Malvern, PA 19355· Tel. (215) 644-1300· TWX 510-668-8944· FAX (215) 296-0657· Sales FAX (215) 640-9081 

4750 
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HEARST ENGINEERING SOFTWARE 

ICMASD .•. IC Alternate Source Directory If you've used the Ie MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 

. Master The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can add les and you can add comments. 
You can add part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. ASSigns Part 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretary can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit card simply by 
calling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 



VRN PRECISION POTENTIOMETERS 
VRN manufactures a series of wirewound precision potentiometers with many custom adaptations available. 
Most single-turn models can be supplied with cermet or conductive plastic elements. Servo-mount is an 
available option on many models. Call VRN to take the mystery out of problem solving! 

MODEL 

5000 

5001 

0871 

74001 
7600 

84001 
8500 

EEM 1988 

DESCRIPTION 

1/2" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 1W (5000) 1.5W (5005) 
Standard resistance range: 100Q to 100KQ (5000) 

tiOr! to 50KQ (5005) 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.5% std. (closer upon request) 
Noise (ENR): 100Q max. 
Operating temperature range: -65 to 125°C 
Mechanical rotation: 3600° +60 -0 (5000) 

18000 +6° -0 (5005) 
Electrical rotation: Same as mechanical 

1/2" Diameter Single-Turn Wirewound 
Power rating: 2W @ 40a C 
Standard resistance range: 10n to 50KQ 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±5% 
Noise (ENR): 1000 max. 
Operating temperature range: -65 to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3200 ±5° 

¥oJ" Diameter Single-Turn Wirewound 
Power rating: 2.25W @ 40°C 
Standard resistance range: 500 to 50KQ 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±1 % 
Noise (ENR): 100Q max. 
Operating temperature range: -55 to 1250 C 
Mechanical rotation: Continuous 
Electrical rotation: 3200 ±5° 

Va" Diameter Single-Turn Wirewound 
Power rating: 1.25W @ 70°C 
Standard resistance range: 100n to 10Kn 
Resistance tolerance: ±3% 
Temperature coefficient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (ENR): 100Q max. 
Operating temperature range: - 65 to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

:V4" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (7400) 2W (7405) 
Standard resistance range: 100Q to 100Kn (7400) 

1000 to 50K!1 (7405) 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): .25% (7400) .5% (7405) 
Noise (ENR): 100Q max. 
Operating lemperature range: - 65 to 125°C 
Mechanical rotation: 36000 +60 -0 (7400) 

18000 +6° -0 (7405) 
Electrical rolalion: $ame as mechanical 

Va" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 3W (8400/8500) 

2W (8403-05/8503-05) 
Standard resistance range: 1000 to 100KQ (8400/8500) 

50n to 50KO (8403-05/8503-05) 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.25% (8400/8500) 

±.5% (8403-05/8503-05) 
Noise (ENR): 100Q max. 
Operating temperature range: -55 to 125°C 
Mechanical rotation: 36000 +100 -0 (8400/8500) 

1800° + 1 0° - 0 (8405-8505); 10800 + 1 0° - 0 (8403/8503) 
Electrical rotation: Same as mechanical 

MODEL 

10001 
1220 

1061 

1441 

151 

HD150 

20001 
3000 

DESCRIPTION 

1" Diameter Multi-Turn Wirewound 
Power rating: @ 400 C 3W (1000) 2W (1005) 

4W (1215) 5W (1220) 
Standard resistance range: 5000 to 250KO (1000) 

2500 to 100KQ (1005) 5000 to 450KO (1215) 
1 KU to 600KU (1220) 

Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.5% (100011005) ±.1 % (1215/1220) 
Noise (ENR): 1000 max. 
Operating temperature range: -65 to 125°C 
Mechanical rotation: 36000 +40 -0 (1000) 

18000 +40 -0 (1005) 5400° +4° -0 (1215) 
72000 +40 -0 (1220) 

Electrical rotation: Same as mechanical 

1){," Diameter Single-Turn Wirewound 
Power rating: 1.5W @ 40°C 
Standard resistance range: 500 to 50KQ 
Resistance tolerance: ±3% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (ENR): 100n max. 
Operating temperature range: - 65 to 150°C 
Mechanical rotation: Continuous 
Elect<ical rotation: 3500 ±2° 

1 !f," Diameter Single-Turn Wirewqund 
Power rating: 2W @ 400 C 
Standard resistance range: 100Q to 40KO 
Resistance tolerance: ±3% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Noise (EN R): 100[1 max. 
Operating temperature range: -65 to 150°C 
Mechanical rotation: Continuous 
Electrical rotation: 3500 ±2° 

11f:z" Diameter Single-Turn Wirewound 
Power rating: 3.5W @ 40°C 
Standard resistance range: 100[1 to 100KQ 
Resistance tolerance: ±5% 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.5% 
Operating temperature range: - 65 to 1500 C 
Mechanical rotation: Continuou. 
Electrical rotation: 350° ±5° 

11f:z" Diameter Multi-Turn Wirewound 
Power rating: @ 40°C 5W (HD150) 3W (HD153) 4W (HD155) 
Standard resistance range: 500n to 500KO (HD150) 

200Uto 250KO (HD153) 2000 to 500Kn (HD155) 
Resistance toleronce: ±3% (HD150) ±5% (HD153/155) 
Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.25% (HD150) ±.5% (HD153/155) 
Noise (ENR): 100n max. 
Operating temperature range: - 55 to 100°C 
Mechanical rotation: 3600° +40 -0 (HD150) 

10800 +40 -0 (HD153) 18000 +40 -0 (HD155) 
Electrical rotation: Same as mechanical 

2" and 3" Diameter Single-Turn Wirewound 
Power rating: @ 400 C 4W (2000) 6W (3000) 
Standard resistance range: 1000 to 60KU (2000) 

200Q to 100KQ (3000) 
Resistance "tolerance: ±3 % 

Temperature coeHicient: ±20ppm/oC 
Linearity (Ind.): ±.25% 
Noise (ENR): 1000 max. 
Operating temperature range: -65 to 150°C 
Mechanical rolation: Continuous 
Electrical rotation: 3500 ±2° 

For manufacturers' sales offices, see yellow pages A-21 07 



VRN CIRCUITRIM® TRIMMER POTENTIOMETERS 

VRN has a broad line of fully enclosed cermet and 
wirewound trimmer potentiometers with more military 
approvals than any other manufacturer (see our listing 
in vol. B, section 2440). Our application engineers 
are just a phone call away to help you with custom 
applications. Call VRN to take the mystery out of 
problem solving! 

VRN CIRCUITRIM® WIREWOUND TRIMMERS 

Size 

3/8" 

Square 

112" 
Round 

112" 
Square 

11/." 

Rect. 

Series 

700 

100 

205 

400 

'Includes military approved versions 

No. Std. 
Turns Res. (0) 

23 10-20K 

20-20K 

24 10-20K 

22 10-20K 

THE VRN ADVANTAGE 

• Square, round and rectangular sizes 
• Cermet and wirewound elements 
• Low CRY/noise 
• Single and multi-turn versions 
• Most models sealed to withstand immersion cleaning 
• Standard and special temperature coefficients 
• Solder-coated leads standard on cermet versions 
• Selected types available in surface mount version 

Pwr. 
Tol. Rating 

±5% 1.0W 

±5% 1.0W 

±S% 1.0W 

±5% 1.0W 

Temp. 
Coeff. 

±50 

±50 

±50 

±50 

Termination 

3 PC pin 
styles, 
flexible leads 
(top & side 
adjust) 

PC pins, 
J-Hooks, 
flexible leads 
(top & side 
adjust) 

3 PC pin 
styles, 
flexible leads 
(top & side 
adjust) 

2 PC pin 
styles, 
flexible leads 
(side adjust) 

A'21 08 For manufacturers' sales offices, see yellow pages EEM 1988 
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VRN CIRCUITRIM® CERMET TRIMMERS 

No. Std. Pwr. Temp. 
Size Series Turns Res. (D) Tol. Rating Coeff. Termination 

'/." 170 10-2M ±10% .5W ±100 2 PC pin 
Round •• styles (top 

adjust) 

'/4" 180 10-2M ±1O% .5W ±100 3 PC pin 
Square styles (top & _. 

side adjust) 

'/." 260 16 20-2M ±10% .5W ±100 3 PC pin 
Square styles (top & 

side adjust) 

3/8" 780 10-2M ±10% .5W ± 100 15 PC pin 
Square styles (top & 

side adjust) 

3/8" 753 24 20-2M ±10% .5W ±100 3 PC pin 
Square styles (top & 

side adjust) 

5/,S" 850 13 10-2M ±10% .3W ±100 1 PC pin style 
Square (top & side 

adjust) 

'12" 150 50-2M ±10% .75W ±100 PC pins, J-Hooks, 
Round flexible leads (top & 

side adjust) 

'12" 24 20-2M ±10% 1.0W ± 100 3 PC pin styles, 
Square flexible leads (top & 

side adjust) 

3/." 960 20 10-2M ±10% .75W ±100 3 PC pin 
Reet. styles (side 

adjust) 

1'/." 22 10-2M ±10% 1.0W ±100 2 PC pin styles, 
Reet. flexible leads (side 

adjust) 

*Includes military approved versions **Surface mount version available ***Tighter specifications available-consult factory 

EEM 1988 For manufacturers' sales offices, see yellow pages A·21 09 
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POSITION . FEEDBACK 
Repeatable to .0005" 

Design it in-your way! 

Waters built in servo-feedback elements simplify design and cut costs. 
Why box yourself in with "packaged pots"-and linear
to-rotary conversions, and linkages, and costly hous
ings, shafts and bearings you don't really need? Design 
position or motion feedback your way-with our long
lasting, low-noise, custom-made feedback elements. 

We can supply squares, circles, strips-any geometric 
shape you need in linear and non-linear plastiC ele
ments. You'll save time. Cut costs. And chances are 
you'll improve performance. Send today for full informa
tion. Or call (508) 358-2777. 

LONGFELLOW® 
POSITION TRANSDUCERS 

If you make or use automated machinery, machine 
tools, molding presses or other equipment that requires 
reliable, long-lasting and highly accurate linear position 
signaling, Waters' Longfellow series of Linear Motion 
Transducers is the only answer. 

Controller-compatible, the Longfellow series provides 
accurate position sensing, position feedback or pro-

WATERS I T!llleLJ" 
MANUFACTURING, INC. 10 

Industries 

grammable setpoint control with repeatability to .0005" . 
With built-in features like MystR® conductive plastic ele
ments and collectors, precious metal wipers, aluminum 
housing and stainless steel shafts, these transducers 
can provide up to 100 million operations. 

For the long (70") and the short (1") of it: Longfellow 
Transducers are the buy of the times. 

LONGFELLOW CENTER, 522 BOSTON POST ROAD 
WAYLAND, MASSACHUSETIS 01778-1890 
508/358-2777 • 893-6900 TELEX 948441 FAX: 508/358-5649 

A·2110 For manufacturers' sales offices, see yellow pages EEM 1988 
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SERVO POTS 
True Positional Output 

tance elements-250x106 cycles, minimum 
• Dither life 109 cycles, minimum 
• Hysteresis less than 0.01 degrees 

Finally, a line of servo-mount potentiometers with true 
transducer performance that tells your machine where it 
really is. Waters' new HQ-5M International Standard 
Series uses our newly designed "ZB"® zero backlash 
wipers (patent pending) that provide true positional out
put in high speed, dynamic feedback or measuring sys
tems. 

• Accuracy < 0.1 % APA (Absolute Positional Accuracy) 
• Meets all applicable MIL-R-39023 specifications 
HQ-5M series are available from stock in 4 standard 
servo sizes 9,11,13 & 20 (7/a", 11116",17/16" and 2"). 

• Long life with Waters' MystR® conductive plastic resis-

TORQUE 
WATCH® GAUGE 

Waters' Torque Watch Gauge, the world's standard for 
measurement of low torque values from 0.003 oz. in. to 
200 oz. in. Now also available in Metric (gram-cm) and 
S.1. units. Waters also provides the Torque Watch Gauge 

Calibrator for on-site calibration and standardization. 

Send now for detailed brochure. 

WATERS I T.alloll '" LONGFELLOW CENTER, 522 BOSTON POST ROAD 
MANUFACTURING, INC. Ii liy WAYLAND, MASSACHUSETTS 01778-1890 

Industries 508/358-2777 • 893-6900 TELEX 948441 FAX: 508/358-5649 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 2800 

All NEW with this 
edition of EEM 

GET 
.............. --------....... ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you p~obably already 
have the EEM File System. But, if you said "No:' 
you reallyoughtto look intothis simple system. It 
will save hours oftime and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment.lt is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own fi ling system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



[iTiTiil selection 
L.aillU guide 

THYRISTORS, RECTIFIERS, & DIODES 

American 
Microsemiconductor 

Amperex 

Collmer 

Delbert Blinn 

A·2115 

A·2116 

A·2127 

A·2130 

a§ Diodes, 
Avalanche

Tunnel 

Heat Sinks; 
Mica Insulators; 

Pads; 
Mounting Kits 

-.----.----------_T------.~----.--_T------_r------r_-----~--.-------~--------~------_r------_r----------~ 

Electronic Devices A·2131 

Fagor Electronic Comps. 

Philips ECG I A·2134 

a§ 

i 

High Voltage 
Diodes, 

Assemblies 

Silicon & 
Suppressor 

Diodes 

~------.--------~----~------~--------+------+------~--------~---------+------+-------+---------~ 

~werex_~ ____ +! _A._2.1_36.--t! _____ t---____ -+-__ +-__ +-__ -t ___ " ____ ----f------.----------

Raytheon Co A·2139 I Chips·SCR, 

----i--~-------+-------+----+ I TRIAC 

Sharp Electronics A·2142 I Infrared LED's; 
Laser Diodes; 

GaAs Hall 
Devices 

Teccor A·2146 

Voltage Multipliers A·2151 a§ a§ 

§ Surface Mount 

TRANSISTORS 

Microsemiconductor 

---------

Amperex A·2116 

Collmer A·2127 

Philips ECG A·2134 D 

Powerex A·2136 

Power Tech A·2137 D 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1 030 
Capacitors, Miniglossary .................. A·l 027 
Capacitors, Product Selection Guide .A·1003 
Coils, Chokes, Inductors, 

Product Selection Guide ................. A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ........................................... A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ A·1633 
IC Master. ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................ ,0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·901 
Microwave Components, Product 

Selection Guide ............................ A·17 61 

Military Qualified Products List ........... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·1603 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ................................. B·1364 
Relays, Product Selection Guide ......... B·1355 . 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product . 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories ... ,C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1 763 
Wire Guages-Diameter, Area, 

Copper Weight ........................ , .... C·1864 



THE #1 SOURCE FOR SEMICONDUCTORS 
• TRANSISTORS, 

DIODES, SILICON 
CONTROLLED 
RECTIFIERS, TRIACS 

• INTEGRATED CIRCUITS • LARGE INVENTORY 
• DAILY SHIPMENTS 

FROM STOCK 
• OBSOLETE DEVICES 

DIACs/DIODES 

DIACs 
Diode Arrays (Incl. Photo) 
Diodes, Avalanche 
Diodes, Backward 
Diodes, Chip, Unpackaged 
Diodes, Germanium 

Diodes, Silicon 
Diodes, Switching 
Diodes, Switching, Surface Mount 
Diodes, Temperature Compensating 
Diodes, Tunnel 
Diodes, Varactor 
Diodes, Varactor, Surface Mount Diodes, High Voltage (1,000 Volts & Over) 

Diodes, Matched Pairs 
Diodes, Power, Surface Mount 

Diodes, Zener & Stabistors (Forward Reference Diodes) 
Diodes, Zener, Surface Mount 

Diodes, Schottky 

INTEGRATED CIRCUITS 

Integrated Circuits, Digital 
Integrated Circuits, Interface 
Integrated Circuits, Linear 

RECTIFIERS 

Rectifier Assemblies 
Rectifiers, Bridges & Assemblies 
Rectifiers, General Purpose, Surface Mount 
Rectifiers, Germanium 

THVRISTOR/TRANSISTORS/TRIACS 

Thyristors and SCRs, Surface Mount 
Thyristors (lncl. Silicon Controlled Rectifiers) 
Transistors, Bipolar 
Transistors, Bipolar, Surface Mount 
Transistors, Chip, Unpackaged 
Transistors, Darlington 
Transistors, Dual 
Transistors, Field Effect 
Transistors, Germanium 

Integrated Circuits, Memory 
Integrated Circuits, Microprocessor 

Rectifiers, Schottky, Surface Mount 
Rectifiers, Selenium 
Rectifiers, Silicon 
Rectifiers, Surface Mount 

Transistors, Power 
Transistors, Power, Bipolar 
Transistors, Power, FET 
Transistors, RF 
Transistors, Silicon 
Transistors, Switching 
Transistors, Unijunction 
TRIACs 

CALL OR WRITE FOR COMPLETE LISTING 

AMERICAN MICROSEMICONDUCTOR INC. 
133 KINGS ROAD· MADISON, NEWJERSEY 07940· (201) 377-9566' TELEX: (710) 986-8500· FAX: (201) 377-3078 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2115 



4800 DISCRETE SEMICONDUCTORS 4800 

A.nperex@ PHILIPS POWER SEMICONDUCTORS 

RECTIFIERS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 
IF(A~ VRRM VF@ IF IFIA~ VRRM VF@IF IFIAVk VRRM VF@ IF 

Type !'kg Max Max V Max V @A Type !'kg Max Max V MaxV@A Type !'kg Max Max V Max V@A 

General Purpose Silicon Rectifiers Schollky Rectifiers (Cont.) Ultra-Fast Recovery Epitaxial Rectifiers (Cont.) 

BY0130 500-81 1.4 200 1.05@1 BYV22-30 00-5 60 30 0.55 @ 50 BYV32-150 TO-220AB 20 150 0.B5 @ 5 
BYOl3G 400 -35 35 -200 200 
BYOl3J 600 -40 40 BYV34-300 TO-220AB 20 300 1.1@10 
BY013K BOO -45 45 -400 400 
BY013M 1000 BYV23-30 00-5 80 30 0.55 @ 70 -500 500 
BY014D SOD-84 2 200 1.5@3 -35 35 BYW31-50U DO-4 (2) 2B 50 0.85 @ 20 
BYD14G 400 -40 40 -l00U 100 
BYDl4J 600 -45 45 -150U 150 
BYD14K 800 Ultra-Fast Recovery Epitaxial Rectifiers -200U 200 
BYD14M 1000 BYV42-50 TO-220AB 30 50 0.B5 @ 10 
BY527 SOD-57 2 1250 1.65@ 10 PHS100l SOD-57 1 50 0.B9@1 -100 100 
BY627 SOD-84 2 1250 1.65@10 PHS1002 100 -150 150 
BYW54 SOD-57 2 600 1.15 @ 2.5 PHS1003 150 -200 200 
BYW55 800 BYV26A SOD-57 1 200 1.3@1 BYV44-300 TO-220AB 30 300 1.1 @ 15 
BYW56 1000 B 400 -400 400 
IN5059 SOD-57 2 200 1.15@2.5 C 600 -500 500 
IN5060 400 D 800 BYV72-50 SOT-93 30 50 0.85 @ 10 
IN5061 600 E 1000 -100 100 
IN5062 BOO BYV36A 200 -150 150 
BYM56A SOD-64 3.5 200 0.95 @ 3 B 1.6 400 1.0@1 -200 200 
BYM56B 400 C SOD-57 600 BYV74-300 SOT-93 30 300 1.1 @15 
BYM56C 600 D 1.5 BOO 1.05@1 -400 400 
BYM56D 800 E 1000 -500 500 
BYM56E 1000 BY073A SOO-Bl 50 PHS2601 TO-3 30 50 0.B25 @ 15 
BYX38-300 DO-4 (1) 6 300 1.7@20 B 100 PHS2602 100 

-600 600 C 1.75 150 0.74@ 1 PHS2603 150 
-1200 1200 D 200 PHS2604 200 

BY249-300 . TO-22OAC 7 300 1.6 @ 20 F 1.7 300 0.B3@ 1 BYV92-200 DO-5 40 200 1.05@40 
-600 600 G 1.7 400 0.83@ 1 -300 300 
-800 800 . PHSll0l SOD-57 2 50 O.BB @ 3 -400 400 

BYX9B-300 DO-4 (1) 10 300 1.7@20 PHSll02 100 -500 500 
-600 600 PHSll03 150 BYW92-50U DO-5 40 50 0.95 @ 35 
-1200 1200 BYV27-50 SOD-57 2 50 O.BS @ 3 -100U 100 

BYX42-300 DO-4 (1) 12 300 1.4@ 15 -100 100 -150U 150 
-600 600 -150 150 -200U 200 
-1200 1200 -200 200 BYW93-50U DO-5 60 50 0.85 @ 50 

BYX99-300 DO-4 (1) 15 300 1.55@50 BYD74A SOD-B4 50 -100U 100 
-600 600 B 100 0.72 @ 2 -150U 150 
-1200 1200 C 2.4 150 -200U 200 

BYX96-300U DO-4 (1) 30 300 1.7@ 100 D 200 PHS801 DO-5 70 50 0.B4 @ 70 
-600U 600 F 2.15 300 0.B2 @ 2 PHSS02 100 
-1200U 1200 G 400 PHSB03 150 

BYX56-600 00-5 50 600 1.S@150 BYV2B-50 SOD-64 3.5 50 0.75 @ 3 PHSB04 200 
-BOO BOO -100 100 BYW94-50U DO-5 SO 50 0.B5 @ 70 
-1000 1000 -150 150 -100U 100 
-1200 1200 -200 200 -150U 150 
-1400 1400 PHR605CT TO-220AB 6 50 0.75@ 3 -200U 200 

Schollky Rectifiers PHR610CT 100 Fast Recovery Rectifiers-Double Diffused PHR615CT 150 
BYV10-20 DO-41 1 20 0.4@ 1 PHR620CT 200 Very Fast Types 

-30 30 BYQ2S-50 50 BYD33D SOD-Bl 1.3 200 1.3@1 
-40 40 -100 TO-220AB 10 100 0.S5 @ 5 G 400 

BYV1B-30 TO-220AB 10 30 0.6@5 -150 150 J 600 
-35 35 -200 200 K 800 
-40 40 PHS1401 TO-220AC 8 50 0.B9 @ B M 1000 
-45 45 PHSl402 100 BYV95A SO~-57 1.5 200 1.6@3 

BYV19-30 TO-220AC 10 30 0.6@7 PHS1403 150 B 400 
-35 35 BYW29-50 TO-220AC 8 50 0.85 @ 5 C 600 
-40 40 -100 100 BYV960 SOD-57 1.5 SOO 1.6@3 
-45 45 -150 150 E 1000 

BYV20-30 00-4 (1) 15 30 0.6@ 15 -200 200 BYW95A SOD-64 3 200 1.5 @ 3 
-35 35 BYR29-600 TO-220AC 8 600 1.B5 @ 20 B 400 
-40 40 -BOO SOO C 600 
-45 45 BYV29-300 TO-220AC 9 300 1.05 @ 5 BYW960 SOO-64 3 800 1.5 @ 3 

PHBR1635 TO-220AC 16 35 0.6@15 -400 400 E 1000 
PHBRl640 40 -500 500 IN3879 00-4 (1) 6 50 1.4 @6 
PHBRl645 45 BVR30-300 00-4 (1) 12 300 1.05 @ 12 IN38BO 100 
BYV33-30 TO-220AB 20 30 0.6@7 -400 400 IN3881 200 

-35 35 -500 500 IN38B2 300 
-40 40 BYV32F-50 SOT-186 12 50 0.85@ 5 IN3S83 400 
-45 45 -100 100 IN3889 00-4 (1) 12 50 1.4@ 12 

BYV21-30 00-4 (2) 28 30 0.55 @ 30 -150 150 IN3890 100 
-35 35 -200 200 IN3891 200 
-40 40 BYW30-50U 00-4 (1) 14 50 0.85@ 10 IN3892 300 
-45 45 -100U 100 IN3893 400 

BYV43-30 TO-22DAB 30 30 0.6@15 -150U 150 BYX30-200 00-4 (2) 14 200 2.1 @14 
-35 35 -200U 200 -300 300 
-40 40 BYT79-300 TO-220AC 14 300 1.05@ 10 -400 400 
-45 45 -400 400 -500 500 

BYV73-30 SOT-93 30 30 0.6@ 15 -SOO 500 -600 600 
-35 35 BYV79-50 TO-220AC 14 50 0.85@ 10 IN3899 DO-5 20 50 1.4@20 
-40 40 -100 .100 IN3900 100 
-45 45 -150 150 IN3901 200 

PHS0241 TO-3 30 45 0.6 @ 20 -200 200 IN3902 300 
IN5832 00-5 40 20 0.52 @ 40 PHS2401 TO-22OAB 16 50' 0.8@4 IN3903 400 
IN5B33 30 0.55 @ 40 PHS2402 100 BYX46-200 00-4 (2) 22 200 2@50 
IN5834 40 0.59@ 40 PHS2403 150 -300 300 
IN6097 DO-5 SO 30 0.B6 @ 160 PHS2404 200 -400 400 
IN6098 40 BYV32-50 TO-220AB 20 50 0.85 @ 5 -500 500 
PHS051 DO-5 60 45 O.S @ 157 -100 100 -600 600 

GEORGE WASHINGTON HWY.,SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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4800 DISCRETE SEMICONDUCTORS 4800 

A.nperex® PHILIPS POWER SEMICONDUCTORS 

RECTIFIERS, DIODES, ZENERS, THYRISTORS, 
A NORTH AMERICAN PHILIPS COMPANY TRIACS, MOS TRANSISTORS 

SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 
IF(A"k VRRM VF@ IF ir(AVk VRRM VGT IGT IT(RMS) VORM VGT 

Type Pkg Max Max V MaxV@A Type Pkg Max Max V Min V Min A Type Pkg Max A Max V Min V 
Fast Recovery Rectllie~Oouble Dlllused General Purpose Thyristors (Cont.) TRIACs (ConI.) 
Very Fast Types (Coni.) BT151-500 SOT-186 5.7 500 1.5 15mA BT137-600 TO-220AB 8 600 
IN3909 DO-5 30 50 1.4 @ 30 -650 650 -800 BOO 
IN391 0 100 -800 800 BT137-5000 TO-220AB 8 500 1.5 
IN3911 200 BT151-500R TO-220AB 7.5 500 1.5 15mA BT137-500E TO-220AB 8 500 1.5 
IN3912 300 -650 650 -600E 600 
IN3913 400 -800 BOO -800E 800 
Fast Types BTW3B-600RU TO-64 10 600 1.5 SOmA BT137-500F TO-220AB 8 500 1.5 

-BOORU 800 -600F 600 
BY458 SOD-57 4 1200 1.6@3 -1000RU 1000 -800F 800 
BY448 1500 BTW42-600RU TO-64 10 600 1.5 SOmA BT137-500G TO-220AB 8 500 1.5 
BY438 SOD-64 5 1200 1.5@5 -800RU 800 -6OOG 600 
BY228 1500 -1000RU 1000 -80OG 800 
BY359-1300 TO-220AC 5 1300 2.3 @ 20 C127F TO-220AB 10 50 1.5 30mA BT138-500 TO-220AB 12 500 1.5 

-1500 1500 A 100 -600 600 
BY229-200 TO-220AC 7 200 1.85 @ 20 B 200 -800 800 

-400 400 D 400 BT138-500E TO-220AB 12 500 1.5 
-600 600 E 500 -600E 600 
-800 800 M 600 -800E 800 
-1000 1000 BT152-400R TO-220AB 13 400 1.5 32mA BT138-500F TO-220AB 12 500 1.5 

BY329-1aOO TO-220AC 8 1000 1.85@20 -600R 600 -600F 600 
-1200 1200 -800R 800 -800F 800 

BYV24-800U DO-4 (1) 14 800 1.7@20 BT145-500 TO-220AB 16 500 1.5 35mA BT138-500G TO-220AB 12 500 1.5 
-1000U 1000 -600 600 -600G 600 

BYW25-800 00-5 40 BOO 2.25@ 150 -800 800 -BOOG 800 
-1000 lOGO BTW45-400RU TO-48 16 400 1.5 75mA BTW43-600GU TO-64 12 600 2.5 

High Voltage Rectifier Diodes -600RU 600 -800GU 800 (5Vwith 
-800RU 800 -l000GU 1000 T-, G+) 

BY584 SOD-61 85mA 1800 -l000RU 1000 -1200GU 1200 
BY614 SOD-61H SOmA 2200 BTW40-400RU TO-48 20 400 1.5 75mA BTW43-600HU TO-64 12 600 2.5 
BY505 SOD-61 85mA 2200 -600RU 600 -800HU 800 (5V with 
BYX90G SOD-83 550mA 7500 -800RU BOO -1000HU 1000 T-, G+) 
BY707 SOD-61 3mA 9000 Type Pkg IT(AV) VDRM VGT IGT 

-1200HU 1200 
BY708 SOD-61 3mA 12000 BT139-500 TO-220AB 16 500 1.5 
BY709 SOD-61 3mA 14000 Max A Max V MinV Min A -600 600 
BY509 SOD-61 4mA 15000 Fast Turn-Off Thyrlstors/ASCRs -800 800 
BY609 SOD-61 4mA 15000 BT153 TO-220AB 4 500 2.5 40mA BTI39-500E TO-220AB 16 500 1.5 
BY619 SOD-61 4mA 15000 BTI55-600RK TO-220AB 9.5 600 2.0 100mA -600E 600 
BY610 SOD-61 4mA 17000 -800RK 800 -800E 800 
BY620 SOD-61 4mA 17000 -600RN 600 BT139-500F TO-220AB 16 500 1.5 
BY710 SOD-61 3mA 17000 -BOORN 800 -600F 600 
BY711 SOD-61 3mA 19000 -600RP 600 -BOOF 800 
BY712 SOD-61 3mA 22000 -800RP 800 BT139-500G TO-220AB 16 500 1.5 
BY713 SOD-61 3mA 24000 BTW62-800RK TO-238M 18 800 2.0 250mA -600G 600 
BY714 SOD-61 3mA 30000 BTW62D-800RK TO-238M 18 800 2.0 2SOmA -80OG BOO 

10(A~ V~RM~ VIRM IISM BTW63-600RK TO-48 25 600 2.0 250mA BTA140-500 TO-220AB 25 500 1.5 
-600 600 Type Pkg Max. Max Max V Max A -800RK 800 -800 800 

Bridge Recllliers -600RN 600 
Vos ID PrOT gIs Crs -800RN 800 RDS 

BY224-400 SOT-112 4.8 220 400 100 -1000RN 1000 Max Max Max On typ typ 
-600 280 600 -600RP 600 Type Pkg V A W <!l AN pF 

BY225-100 SOT-112 4.B 50 100 100 -SOORP BOO Power MOS Transistors 
-200 80 200 Gate Tum-Off Thyristors BUZIO TO-220AB 50 12 75 0.1 4.8 120 

Polar- PTOT Reg V BT157-1300R TO-220AB 3.2 1300 1.5 BUZ10A 12 75 0.12 4.8 120 
Type Pkg Ity MaxW Vz -1500R 1500 BUZ11 30 75 0.04 8.0 360 

Power leners (Voltage Regulalor) BTW5B-l000R TO-220AB 6.5 1000 1.5 BUZIIA 25 75 0.06 S.O 360 
BUZ71 12 40 0.1 4.8 160 

BZX79 00-35 Norm 400mW 2.4 to 75 -1300R 1300 BUZ71A 12 40 0.12 4.8 160 
BZD23 SOD-81 Norm 2.5W 3.9 to 270 -j500R 1500 BUZ14 TO-3 50 39 125 0.04 12.0 500 
BZT03 SOD-57 Norm 3.25W 7.5 to 270 BTV58-600R TO-220AB 10 600 1.5 BUm 45 125 0.03 12.0 500 
BZW03 SOD-64 Norm 6W 7.5 to 270 -850R 850 BUZ20 TO-220AB 100 12 75 0.2 4.0 BO 
BZV93 DO-4 (1) Both 20W 7.5 to 75 -1000R 1000 BUZ21 18 75 0.1 3.5 200 BTS59-B50R SOT-93 15 850 1.5 BZV91 DO-5 Both I00W 7.5 to 75 -1000R 1000 BUZ72 10 40 0.2 3.8 BO 

Polar- PRSM Stand- -1200R 1200 BUZ72A 9 40 0.25 3.8 BO 
BUl23 TO-3 100 10 78 0.2 4.0 BO Type Pkg Ity MaxW off VR BTV59-600R TO-23BM 15 600 1.5 BUZ24 32 125 0.06 10.0 500 

Power leners (Transient Suppressor) -850R 850 BUl25 19 78 0.1 8.0 360 -1 DOOR 1000 
BlD23 SOD-81 Norm 300W 3.0 to 220 BTV60-B50R TO-238M 25 850 1.5 BUZ30 TO-220AB 200 7 75 0.75 3.5 100 

BZT03 SOD-57 Norm 600W 5.6 to 220 -1000R 1000 BUZ31 12.5 75 0.2 5.0 140 

BZW03 SOD-64 Norm lOOOW 6.2 to 220 -1200R 1200 BUZ32 9.5 75 '0.4 3.5 100 

BZV93 00-4 (1) Both 700W 5.6 to 56 BUZ73 7.0 40 0.4 3.5 60 
BUZ73A 5.8 40 0.6 3.5 60 BZV91 DO-5 Both 9.5kW 5.6 to 56 ir(RMS) VDRM VOT BUZ33 TO-3 200 7.2 78 0.75 3.5 100 

IT(AVk VRRM VGT IGT Type Pkg Max A Max V Min V BUZ34 17 125 0.2 7.5 500 
Type Pkg Max Max V Min V Min A TRIACs BUZ35 9.9 7B 0.4 3.5 100 

General Purpose Thyristors BUZ36 22 125 0.12 7.5 500 
8T136-500 TO-220AB 4 500 1.5 BUZ60 TO-220AB 400 5.5 75 1.0 2.5 30 

BT149F TO-92 0.5 50 0.8 200,.A -600 600 BUZ60B 4.5 75 1.5 2.5 30 
A 100 -800 BOO BUZ76 3.0 40 1.8 2.5 25 
B 200 BT136-500D TO-220AB 4 500 1.5 BUZ76A 2.6 40 2.5 2.5 25 
D 400 BT136-500E TO-220AB 4 500 1.5 BUZ63 TO-3 400 5.9 78 1.0 2.5 30 
E 500 -BOOE 600 BUZ63B 4.5 78 1.5 2.5 30 
M 600 -SOOE 800 BUZ64 10.5 125 0.4 4.5 100 

C122F TO-220AB 5 50 1.5 25mA BT136-500F TO-220AB 4 500 1.5 BUZ40 TO-220AB 500 2.5 75 4.5 2.5 30 
A 100 -600r 600 BUZ41 A 4.5 75 1.5 2.5 30 
B 200 -800F BOO BUZ42 4.0 75 2.0 2.5 30 
D 400 BT136-50OG TO-220AB 4 500 1.5 BUZ74 2.4 40 3.0 2.5 20 
E 500 -60OG 600 BUZ74A 2.0 40 4.0 2.5 20 
M 600 -80OG BOO BUZ43 TO-3 500 2.B 78 4.5 2.5 30 

OT168 TO-220AB 5 500 1.5 200,.A BT137-500 TO-220AB 8 500 1.5 BUZ44A 4.8 78 1.5 2.5 30 

GEORGE WASHINGTON HWY_, SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232-0505, TWX 710-381-8808. 
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4800 DISCRETE SEMICONDUCTORS 4800 

A."perex@ PHILIPS POWER SEMICONDUCTORS 
MOSTRANSISTORS (CONT.1 DARLINGTONS, 

A NORTH AMERICAN PHILIPS COMPANY TRANSISTORS . 
SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 

=r:x ~~-:=: Ie Ie VeE (Satl 
Type (DC) hFE@lc (DC) Max 

Type PIIII V A W <0 AN pF NPH PHP PIIII Max A VCEOV M)n Type !'kg Max A VCEDV lelia_AlA 
...... r MOS Trenalstors (COnl) Generel Purpose Darllngtona, Low Vollage (Cant.) High Speed, High Vollage Trenalslors (COnt.) 
BU~45 T0-3. 500 9.6 125 0.6 4.0 100 BOX67 BOX66 TO-3 16 60 lO00@lOA BUTllAF 450 1.5 @ 2.510.5 
BUZ45A 8.3 125 0.8- 4.0 100 BOX67A BOX66A 80 BUWll SOT-93 5 400 1.5 @ 310.6 
BUZ45B 10 125 0.5 4.0 1(j() BOX67B BOX66B 100 BUWllA 450 1.5 @ 2.510.5 
BUZ46 4.2 78 2.0 2.5 30 BOX67C BOX66C. 120 BUS11 TO-3 5 400 . 1.5 @ 310.6 
BUzao T0-22OAB BOO 2.6 75 4.0 1.8 30 B0V67A BOV66A SOT-93 16 80 l000@ lOA BUS11A 450 1.5 @ 2.510.5 
BUZ80A 3.0 75 3.0 1.8 30 BOV67B BOV66B 100 BUT21A TO-220AB 5 350 1.5 @ 310.34 
BUZ83 TO-3 BOO 2.9 78 4.0 1.8 30 BOV67C BOV66C 120 BUT21B 400 1.5 @ 310.4 
BUZ83A 3.4 78 3.0 1.8 30 BOV670 BOV660 150 BUT21C 450 1.5@ 3105 
BUZ84 5.3 125 2.0 3.0 100 Generel Purpose Trenslslors, Low Vollage BUS21A TO-3 5 350 1.5 @ 310.34 
BUZ84A 6.0 125 1.5 3.0 100 BUS21B 400 1.5 @ 310.4 
BUZSOA TO-22OAB 1000 2.5 75 5.0 1.5 30 TIP29 TIP30 TO-220AB 1 404O@200mA BUS21C 450 1.5 @ 3105 
BUZ50B 2.0 75 8.0 1.5 30 TIP29A TIP30A 60 and BUT18 TO-220AB 6 400 1.5 @410.8 
BUZSOC 2.25 75 6.0 1.5 30 TIP29B TIP30B 80 15@lA BUTl8A 450 
BUZ53A TO-3 1000 1.6 78 5.0 1.5 30 TIP29C TIP30C 100 BUT18F SOT-l86 6 400 1.5@4/0.8 
BUZ54 5.3 125 2.0 2.0 100 BOT31F BOT32F SOT-186 3 40 25@lA BUT18AF 450 
BUZ54A 4.6 125 2.6 2.0 100 B0T31AF BOT32AF 60 BUT12 TO-22OAB 8 400 1.5 @ 611.2 
Low Power Types gil 

B0T31 BF BOT32BF 80 BUTl2A 450 1.5@511 
8OT31 CF BOT32CF 100 BUW12 50T-93 8 400 1.5 @ 611.2 Iyp TIP31 TIP32 TO-22OAB 3 40 25@lA BUWl2A 450 1.5 @ 511 N-CHANNEL mAIV TIP31A TIP32A 60 and BU512 TO-3 8 400 1.5 @ 6/1.2 

2N6659 TO-39 35 1.4 6.25 1.8 170 TIP31B TIP32B 80 10@3A BU512A 450 1.5@ 511 
BS170 TO-92 60 0.5 0.83 5 200 TIP31C TIP32C 100 BUT22A TO-220AB 8 350 1.5 @ 6/0.67 
2N6660 TO-39 60 1.1 6.25 3 170 B0933F B0934F SOT-l86 3 45 25@lA BUT22B 400 1.5 @ 6/0.8 
BST72A TO-92 80 0.3 0.83 10 150 B0935F B0936F 60 BUT22C 450 1.5 @ 611 
BST90 TO-39 80 0.5 2.5 4 300 B0937F BD938F 80 MJEl3006 TO-220AB 8 300 2@511 
BST70 TO-92 80 0.5 1 4 300 B0939F B0940F 100 MJEl3007 400 
2N6661 TO-39 90 0.9 6.25 4 170 B0941F BD942F 120 MJEl3007A 400 
BST97 ro-18 180 0.3 1.5 10 250 TIP41 TIP42 TO-22OAB 6 40 30 @ 300mA BUP22A SOT-93 8 350 1.5 @ 6/0.67 
BST78A TO-92 180 0.3 1 10 250 TIP41A TIP42A 60 and BUP22B 400 1.5 @ 6/0.8 
BS107 TO-92 200 0.12 0.5 28 200 TIP41B TIP42B 80 15@ 3A BUP22C 450 1.5 @ 6/1 
BST74A TO-92 200 0.25 1 12 250 TIP41C TIP42C 100 BUS22A TO-3 8 350 1.5@ 6/0.67 
BST78 TO-l26 450 0.75 15 14 400 B0201 B0202 TO-220AB 8 45 3O@3A BUS22B 400 1.5 @ 6/0.8 
P-CHANNEL B0203 B0204 60 3O@2A BUS22C 450 1.5@6/1 

BOX77 BOX78 80 3O@2A MJE13008 TO-220AB 12 300 1.5@811.6 
BST110 TO-92 50 0.3 0.83 10 125 B0201F B0202F 50T-186 8 45 3O@3A MJEl3009 400 
BST100 TO-92 60 0.3 1 6 200 B0203F B0204F 60 3O@2A BUW13 50T-93 15 400 1.5@10/2 

Ie BOX77F BOX78F 80 30@2A BUWl3A 450 1.5 @ 8/1.5 
BOV91 BOV92 SOT-93 10 60 2O@4A BUS13 TO-3 15 400 1.5 @ 1012 Type 

M<:A Vcm 
hFE®1e 80 NPH PHP PIIII Min BOV93 BOV94 BUSl3A 450 1.5@8/1.6 

BOV95 BOV96 100 BUP23A SOT-93 15 350 1.5 @ 10/1.11 Generel Purpose Dlrllngtona, Low Vollage TIP33 TIP34 50T-93 10 40 20@3A BUP23B 400 1.5 @ 1011.33 
TlPl10 TIPl15 TO'22OAB 2 60 l000@ lA TIP33A TIP34A 60 BUP23C 450 1.5 @ 1011.67 
TlPlll TIPl16 80 and TIP33B TIP34B 80 BU523A TO-3 15 350 1.5 @ 10/1.11 
TlP112 TIP117 100 500@2A TIP33C TIP34C 100 BU523B 400 1.5 @ 10/1.33 
B0675 B0676 TO-l26 4 45 750 @ 1.5A BOT91 BOT92 TO-220AB 10 60 20@4A BUS23C 450 1.5 @ 1011.67 
B0677 B0678 60 BOT93 BOT94 80 PH6676P SOT-93 15 300 1.5@15/3 
B0679 B0680 80 BOT95 BOT96 100 PH6677P 350 
BD6Bl B06B2 100 BOT81 BOT82 TO-220AB 15 60 5O@5A PH6676 TO-3 15 300 1.5@1513 
B06B3 B06B4 120 BDT83 BOT84 80 PH6677 350 
6037Y 6034Y SOT-l94 4 40 750@2A BOT85 BOT86 100 BUS14 TO-3 30 400 1.5@ 2014 
6038Y 6035Y 60 BOT87 BOT88 120 BUSl4A 450 1.5 @ 16/3.2 
6039Y 6036Y 80 TlP3055 TIP2955 SOT-93 15 60 20@4A BUS24A TO-3 30 350 1.5 @ 2012.22 
BOT61 BOT60 TO-220AB 4 60 750@ 1.5A High Speed, Low Vollage Darllnglons BUS24B 400 1.5 @ 2012.66 
BOT61 A BOT6OA 80 BOX42 BOX45 TO-126 1 45 2000 @ 0.5A BUS24C 450 1.5 @ 2013.34 
B0T61 B BOT60B 100 
BOT61 C BOTSOC 120 BOX43 BOX46 60 High Speed, High Voltage Darllngtons 
TlP120 TlP125 T0-22OAB 5 60 1QOO@SA BOX44 BOX47 80 
TlP121 TlPl26 80 High Speed, Low Vollage Trenalslors BU824 TO-202 0.5 375 5@0.2 
TlP122 TIP127 100 BU826 SOT-93 6 375 2@2.5 
B0645 BD646 TO-22OAB 8 60 750@3A B0135 BOl36 TO-126 1 45 25 @ 0.5A BU826A 400 
80647 BD648 80 B0137 BOl38 60 BUV90 SOT-93 12 400 1.5@5 
80649 BD650 100 B0139 B0140 80 

BD651 BD652 120 B0226 B0227 TO-126 1.5 45 25@ lA High Speed, Medium Voltage Trenslslors 
B0228 B0229 60 BD645F BD646F SOT-l86 8 60 750@ 3A B0230 B0231 80 BU406 TO-220AB 7 200 1@5 

B0647F BD648F 80 BOX35 TO-126 5 60 45 @0.5A BU407 100 
80649F B0650F 100 BOX36 60 BOYgo TO-3 10 100 1 @10 
BD651F B0652F 120 BOX37 80 BOY91 80 
BU806 TO-22OAB 8 200 - BOY92 60 BU807 150 Ie Vet (Sat) BOY9OA TO-3 12 100 1 @12 
BU806F SOT-l86 8 200 - .':)A 

Max BUV28 TO-220AB 12 200 1.5@6 
BU807F 150 Type PIIII VCED lelia R!R BUV28A 225 1.5@4 
TlP130 TIP135 TO-22OAB 8 60 500@ lA High Speed, High Voltage Trenalslors BUV27 TO-220AB 13 120 1.5@8 
TlP131 TIPl36 80 and BUV27A 150 1 @7 
TIP132 TIP137 100 l000@4A BUX86 TO-l26 0.5 400 1.5@0.1 BUV26 TO-220AB 14 90 1.5@ 12 
BOT63 BOT62 TO-22OAB 10 60 l000@3A BUX87 450 BUV26A 100 1@10 
BOT63A BOT62A 80 TIP47 250 
BOT63B BOT62B 100 TIP48 300 Very High Voltage Tl1Inslsiors 1I0T63C BOT62C 120 TIP49 TO-220AB 1.0 350 1.0@ 2 
TIP140 TIP145 SOT-93 10 60 l000@ 5A TIP50 400 BU505 TO-220AB 2.5 700 5@2 
TIP141 TIP146 80 and BUX99 TO-l26 1.5 300 1 @0.2 BU506 TO-22OAB 3.0 700 5@3 
TIP142 TIP147 100 500 @ lOA BUX84 TO-220A 2 400 1 @ 110.2 BU5060 TO-22PAB 3.0 700 5@3 
BOV65 BOV64 SOT-93 12 00 1000@ 5A BUX85 450 BU706 SOT-93A 3.0 700 5@3 
BOV65A BOV64A 80 BUX84F SOT-186 2 4QO 1 @ 110.2 BU7060 SOT-93A 3.0 700 5@3 
BOV65B BOV64B 100 BUX85F 450 BU509 TO-220AB 4.0 750 2@2.5 
BOV65C BOV64C 120 MJEl3004 TO-22OAB 4 300 0.6 @ 210.5 BUY89 TO-3 6 800 1 @ 4.5 
BOl65 BOT64 TO-22OAB 12 60 l000@ 5A MJEl3005 400 BUV89 SOT-93A 8.0 800 1 @4.5 
BOT65A BOT64A 80' BUTll TO-22OAB 5 400 H@3/0.6 BU508A SOT-93 8 700 1 @4.5 
BOl65B BOT64B 100 BUTllA 450 1.5 @ 2.5/0.5 BU5080 SOT-93A 8.0 700 1 @4.5 
BOT65C BOT64C 120 BUTllF SOT-l86 5 400 1.5 @ 310.6 BUX88 TO-3 12 BOO 1@9 

GEORGE WASHINGTON HWV., SMITHFIELD, RI 02917, 401/232-0500, FAX 401/232~0505, TWX 710-381-8808. 
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4800 DISCRETE SEMICONDUCTORS 4800 

Arnperex® PHILIPS SMALL SIGNAL SEMICONDUCTORS 

TRANSISTORS, DIODES, DARLINGTONS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 
VCE (Sat) VR IF VF@ IF Vz @ Izr Zzr@ Izr Izr 

Ic Max Type PIqj V mA V mA Type V fl mA 
Type (~C) hF£@ Ic lelia fr Schottky Barrier Diodes Zener Dlodes-400mW, 5%, 00-35 (Cont.) NPN PNP PIqj Max A VCEOV _Min mA AlmA MHz 

High Frequency, Video, Transistors BAT81 00-34 40 30 410 1 lN969B 22 29 5.6 
BAT82 00-34 50 30 410 1 lN970B 24 33 5.2 

BF469 BF470 TO-126 0.1 250 50@25 - 60 BAT83 00-34 60 30 410 1 lN971B 27 41 4.6 
BF471 BF472 300 BAT85 00-34 30 200 320 1 lN972B 30 49 4.2 
BF869 BF870 TO-202 0.1 250 50@25 - 60 BAT86 00-34 50 200 380 1 lN973B 33 58 3.8 
BF871 BF872 300 BYV1D-20 00-41 20 1000 550 1000 

Vz@ Izr Zzr@ Izr Izr BF419 - TO-126 0.3 250 45@20 11 @ 90 BYV10-30 00-41 30 1000 550 1000 
0.2/ BYV10-40 00-41 40 1000 550 1000 Type V fl mA 

20mA 
VR IF CO@VR@I Zener Dlodes-500m W, 5%, 00-35 

BF457 - TO-126 0.3 160 26@30 1@ 90 
BF458 250 0.031 Type PIqj V mA pF V MHz lN5225B 3.0 29 20 

BF459 300 6mA Variable Capacitance Diodes lN5226B 3.3 28 20 
lN5227B 3.6 24 20 BF819 - TO-202 0.3 250 45@20 11 @ 90 BBl19 00-35 15 200 20-25 4.0 1.0 lN5228B 3.9 23 20 0.2/ BB417 00-34 20 20 8-11 4.0 0.5 lN5229B 4.3 22 20 20mA 

BF857 - TO-202 0.3 160 26@30 1 @ 90 B6112 500-69 12 50 440-540 1.0 1.0 lN5230B 4.7 19 20 
BB130 500-69 30 50 450-550 1.0 1.0 lN5231B 5.1 17 20 BF858 250 0.031 B6212 TO-92 12 100 500-620 0.5 1.0 lN5232B 5.6 11 20 BF859 300 6mA B62046 TO-92 30 100 3H2 3.0 1.0 lN5233B 6.0 7 20 

VR IF VF@IF B6204G TO-92 30 100 34-39 3.0 1.0 lN5234B 6.2 7 20 
Type PIIg V mA V mA taR B6405B 00-34 30 20 18 MAX 1.0 0.5 lN5235B 6.8 5 20 
Switching Diodes B6809 00-34 28 20 39-46 1.0 0.5 lN5236B 7.5 6 20 

BB909A 00-34 30 20 31 MIN 1.0 0.5 lN5237B 8.2 8 20 
lN914 00-35 75 75 1.00 10 4 BB909B 00-34 30 20 33.5 MIN 1.0 0.5 lN52366 8.7 8 20 
lN914A 00-35 75 75 1.00 20 4 Vz@ Izr Zzr@ Izr Izr 

lN5239B 9.1 10 20 
lN914B 00-35 75 75 0.72 5 4 lN5240B 10 17 20 
lN916 00-35 75 75 1.00 10 4 Type V fl mA lN5241B 11 22 20 
lN916A 00-35 75 75 1.00 20 4 Zener Dlodes-400mW, 5%, 00-35 lN5242B 12 30 20 
lN916B 00-35 75 75 0.73 5 4 lN746A 3.3 28 20 lN5243B 13 13 9.5 
lN4148 00-35 75 200 1.00 10 4 lN747A 3.6 24 20 lN5244B 14 15 9.0 
lN4149 00-35 75 200 1.00 10 4 lN748A 3.9 23 20 lN5245B 15 16 8.5 
lN4150 00-35 50 200 0.74 10 4 lN749A 4.3 22 20 lN5246B 16 17 7.8 
lN4151 00-35 75 200 1.00 50 2 lN750A 4.7 19 20 lN5247B 17 19 7.4 
lN4153 00-35 75 200 0.88 20 2 lN751A 5.1 17 20 lN5248B 18 21 7.0 
lN4446 00-35 75 200 1.00 20 4 lN752A 5.6 11 20 lN5249B 19 23 6.6 
lN4448 00-35 75 200 0.72 5 4 lN753A 6.2 7 20 lN5250B 20 25 6.2 
lN4449 00-35 75 200 0.73 5 4 lN754A 6.8 5 20 lN5251B 22 29 5.6 
lN4531 00-34 75 200 1.00 10 4 lN755A 7.5 6 20 lN5252B 24 33 5.2 
lN4532 00-34 75 200 1.00 10 2 lN756A 8.2 8 20 lN5253B 25 35 5.0 
BAS11 00-35 300 350 1.10 300 1000 lN5254B 27 41 4.6 
BAV10 00-35 60 300 1.00 200 6 lN757A 9.1 10 20 lN5255B 28 44 4.5 
BAV18 00-35 50 250 1.00 100 50 lN758A 10.0 17 20 lN5256B 30 49 4.2 
BAV19 00-35 100 250 1.00 100 50 1N759A 12.0 30 20 lN5257B 33 58 3.8 
BAV20 00-35 150 250 1.00 100 50 lN957B 6.8 4.5 18.5 lN5258B 36 70 3.4 
BAV21 00-35 200 250 1.00 100 50 lN958B 7.5 5.5 16.5 lN5259B 39 80 3.2 lN959B 8.2 6.5 15.0 

VR IF CO@VR lN960B 9.1 7.5 14.0 lN5260B 43 93 3.0 
lN5261B 47 105 2.7 Type PIIg V mA pF V lN961B 10 8.5 12.5 lN5262B 51 125 2.5 

BBndswltch Diodes lN962B 11 9.5 11.5 lN5263B 56 150 2.2 lN963B 12 11.5 10.5 
BA223 00-34 20 50 3.5 6 lN964B 13 13 9.5 lN5264B 60 170 2.1 

BA423 00-34 20 50 2.5 3 lN965B 15 16 8.5 lN5265B 62 185 2.0 

BA482 00-34 35 100 1.2 3 lN966B 16 17 7.8 lN5266B 68 230 1.8 

BA483 00-34 35 100 1.0 3 lN967B 18 21 7.0 lN5267B 75 270 1.7 

BA464 00-34 35 100 1.6 3 lN968B 20 25 6.2 

VR IF IR@VR VR@IF BVCES Ic hFl1@lc VCE (Sat) @ Ic @ 18 fr@ Ic 
Type PIqj V mA A V V mA Type PIqj V mA ! mA V mA mA MHz mA 

Low Leakage Diodes Darlington Translstors-PNP (Cont.) 

BAV45 TO-18 20 50 5pA 5 1.00 10 MPSA64 TD-92 30 500 20,000 100 1.5 100 0.10 125 10 
BAS45 00-34 125 225 lnA 125 0.80 5 MPSA75 TO-92 40 500 10,000 100 1.5 100 0.10 125 10 

ReI. 6VreI Tc 
MPSA76 TO-92 50 500 10,000 100 1.5 100 0.10 125 10 

rolfF MPSA77 TO-92 60 500 10,000 100 1.5 100 0.10 - -
Type PIIg V mV o/.t'C fl 

BVCBO Ic hFE@ Ic fr@ Ic 
Temp. Compensated ReI. Diodes Type PIqj V mA min max mA MHz mA 
lN821 00-34 6.2 96 0.01 15 General Purpose & Switching Translstors-NPN 
lN823 00-34 6.2 48 0.005 15 2N1613 TO-39 50 500 40 120 150 60 50 lN825 00-34 6.2 19 0.002 15 2N1711 TO-39 50 1000 100 300 150 70 50 lN827 00-34 6.2 9 0.001 15 2N1893 TO-39 80 500 40 120 150 - -lN829 00-34 6.2 5 0.0005 15 2N2219 TO-39 60 800 100 300 150 250 20 lN821A 00-34 6.2 96 0.01 10 2N2219A TO-39 75 800 100 300 150 300 20 lN823A 00-34 6.2 48 0.005 10 
lN825A 00-34 6.2 19 0.002 10 2N2222 TO-18 30 800 100 300 150 250 20 

lN827A 00-34 6.2 9 0.001 10 2N2222A TO-18 40 800 100 300 150 300 20 

lN829A 00-34 6.2 5 0.0005 10 2N2297 TO-39 35 1000 40 120 150 60 50 
2N2368 TO-18 15 200 20 60 10 400 10 

BVCES Ic hFE@ Ic VCE (Sat) @ Ic @ la 'y@lc 2N2369 TO-18 15 200 40 120 10 500 10 
Type PIqj V mA mA V mA mA MHz mA 2N2369A TO-18 15 200 40 120 10 500 10 

Darlington Translstors-NPN 2N2483 TO-18 60 50 40 120 .01 60 .5 
2N2484 TO-lS 60 50 100 500 .01 60 .5 

MPSA12 TO-92 20 300 20,000 10 1.0 10 0.Q1 - - 2N3019 TO-39 80 1000 100 300 150 100 50 
MPSA13 TO-92 30 500 10,000 100 1.5 100 0.10 125 10 2N3020 TO-39 80 1000 40 120 150 80 50 
MPSA14 TO-92 30 500 20,000 100 1.5 100 0.10 125 10 2N3053 TO-39 40 700 50 250 150 100 50 
MPSA25 TO-92 40 500 10,000 100 1.5 100 0.10 125 10 2N3903 TO-92 40 200 50 150 10 300 10 
MPSA26 TO-92 50 500 10,000 100 1.5 100 0.10 125 10 2N3904 TO-92 40 200 100 300 10 250 10 
MPSA27 TO-92 60 500 10,000 100 1.5 100 0.10 - - 2N4123 TO-92 30 200 50 150 2 250 10 

-PNP 2N4124 TO-92 25 200 120 360 2 300 10 
2N4400 TO-92 40 600 50 150 150 200 20 

MPSA62 TO-92 20 500 20,000 10 1.0 10 0.01 - - 2N4401 TO-92 40 600 100 300 150 250 20 
MPSA63 TO-92 30 500 10,000 100 1.5 100 0.10 125 10 2N5088 TO-92 30 50 300 900 0.1 50 .5 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917, 401/232-OS00, FAX 401/232-OS0S, TWX 710-381-8808. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2119 



4800 DISCRETE SEMICONDUCTORS 4800 

A."perex® PHILIPS SMALL SIGNAL SEMICONDUCTORS 

TRANSISTORS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION I SEE PAGE A-2124 FOR PACKAGE OUTLINES 
BVcao Ie hF£@ Ie 1r@1e Vos 10 roson yIs VGs(dI) 

Type Pkg V RIA min max mA MHz mA Type Pkg Mode V rnA n mAIV V 

General Purpose I Switching TransillflllS.-flPH (Cont.) Reid Effecl Translsiors.D-MDS. m. N-Channel (Cont) 

2N5089 TO-92 25 50 400 1200 0.1 50 .5 BST76A TO-92 ENH 180 300 6 250 0.7-2.7 
MPS6512 TO-92 30 100 50 100 2 - - BST78 TO-126 ENH 450 750 10 400 2.0-4.0 
MPS6513 To-92 30 100 90 180 2 (330) 10 BST90 TO-39 ENH 80 500 2.0 300 1.5-3.5 
MPS6514 TO-92 25 100 150 300 2 (480) 10 BST97 TO-18 ENH 180 300 6 250 0.7-2.7 
MPS6515 TO-92 25 100 250 500 2 (480) 10 P-Channel MPS6520 TO-92 25 100 200 600 2 (390) 2 
MPS6521 To-92 25 100 300 - 2 (390) 2 BSTloo TO-92 ENH 60 300 4.5 200 1.5-3.5 
MPS6530 TO-92 40 600 40 120 100 - - BSTll0 TO-92 ENH 50 250 7.5 125 1.5-3.5 
MPS6531 TO-92 40 600 90 270 200 (390) 50 :tVos loss -V¥)GS roson CRS@ VGS MPS6532 TO-92 30 600 30 - 100 - -
MPSA05 TO-92 80 500 50 - 100 100 10 Type Pkg V mA n pF V 

MPSA06 TO-92 80 500 50 - 100 100 10 J-m 
PN222 TO-92 30 800 100 300 150 250 20 2N3822 TO-72 50 2-10 <6 - 3.0 0 PN222A TO'92 40 800 100 300 150 300 20 2N3823 TO-72 30 4-20 <8 - 2.0 0 PN2369 TO-92 15 500 40 120 10 500 10 2N3966 TO-72 30 . >2 4-6 220 1.5 7 

BVcao Ie hF£@ Ie 1r@le 2N4091 TO-18 40 >30 5-10 30 5.0 20 
Type Pkg V mA min mas mA mHz mA 2N4092 TO-18 40 >15 2-7 50 5.0 20 

General Purpose I SwItI:hlng Translslors-PNP 2N4093 TO-18 40 >8 1-5 80 5,0 20 
2N4391 TO-18 40 50-150 4-10 30 3.5 12 

2N2905 T0-39 40 600 100 300 150 200 50 2N4392 TO-18 40 25-75 2-5 60 3.5 7 
2N2905A TO~9 60 600 100 300 150 200 50 2N4393 TO-18 40 5-30 0.5-3 100 3.5 5 
2N2907 TO-18 40 600 100 300 150 200 50 2N4856 TO-18 40 >50 4-10 25 8.0 10 
2N2907A TO-18 80 600 100 300 150 200 50 2N4857 TO-18 40 25-100 2-6 40 8.0 10 
2N~905 TO-92 40 200 50 150 10 300 10 2N4856 TO-18 40 8-80 0.8-4 60 8.0 10 
2N3906 T0-92 40 200 100 300 10 300 10 2N4859 TO-18 30 >50 4-10 25 8.0 10 
2N4030 TO-39 60 1000 40 120 100 100 50 2N4860 TO-18 30 25-100 H 40 8.0 10 
2N4031 TO-39 80 1000 40 120 100 100 50 2N4861 TO-18 30 8-80 0.8-4 60 8.0 10 
2N4032 TO-39 60 1000 100 300 100 . 150 50 :tVos loss -V'r,.S YFS NF.IGp@1 Cns 2N4033 TD-39 80 1000 100 300 100 150 50 
2N4125 TO,92 30 200 50 150 2 200 10 Type Pkg V mA mAIV dB dB MHz IF 
2N4126 TO-92 25 200 120 360 2 250 10 Dual Gate MOSFET 
2N4402 TO-92 40 600 50 150 150 150 20 BF960 SOT-l03 20 2-20 3.5 12 2.8 16.5 800 25 2N4403 TO-92 40 600 100 300 150 200 20 
2N5086 TO-92 50 50 150 500 0.1 40 .5 BF964 SOT-103 20 2-20 2.5 17 1.5 25 200 25 

2N5087 T0-92 50 50 250 800 0.1 40 .5 BP964S SOT-103 20 4-20 2.5 18 1.0 25 200 25 

MPS6516 To-92 40 100 50 100 2 - - BF966 SOT-103 20 2-20 2.5 17 2.8 18 800 25 

MPS6517 To-92 40 100 90 180 2 (330) 10 BF966S SOT-l03 20 4-20 2.5 18 1.8 18 800 25 
BF980 SOT-l03 18 - 1.3 19 2.8 - 800 25 MPS6518 To-92 40 100 150 300 2 (480) 10 BF981 SOT-103 20 4-25 2.5 14 1:0 26 200 25 MPS6519 To-92 25 100 250 500 2 (480) 10 BF982 SOT-103 20 - 1.3 25 1.2 - 200 30 MPS6522 TO-92 25 100 200 600 2 (340) 2 

MPS6523 TO-92 25 100 300 - 2 (340) 2 BVCEO Ie 1r@le NF@I@le 
MPS6533 TO-92 40 600 40 120 100 - - Type Pkg V mA GHz mA dB MHz mA 
MPS6534 TO-92 40 600 90 270 100 (390) 50 RF Translslors-NPN MPS6535 TD-92 30 600 30 - 100 - -
MPSA55 TD-92 60 500 50 - 100 50 100 2N2857 TO-72 15 40 >1 2 <4.5 450 1.5 
MPSA56 TO-92 80 500 50 - 150 50 100 2N5053 TO-72 15 25 1.2 2 <3.5 200 2 
PN2907 TO~2 40 600 100 300 150 200 50 2N5054 TO-72 15 25 1.5 2 <3.5 200 2 
PN2907A TO-92 60 600 100 300 100 200 50 2N6595 TO-72 15 25 >3.5 14 <3.2 200 2 

BVeEO Ie hF£@ Ie VeE (Sat) @ Ie 1r@le 2N6596 TO-72 15 25 >4 14 <2 200 2 
2N6597 TO-72 12 35 >3.5 30 <3.2 200 2 Type Pkg V mA min IlIA V mA MHz mA 2N6598 TO-72 12 35 >4 30 <2 200 2 

High Voltage Translslori-NPN 2N6599 TO-72 15 75 >3.5 50 <4 200 5 

2N3439 TO-39 350 1000 40 20 0.50 50 4 10 2N6600 TO-72 15 75 >3.5 50 4 200 50 

2N3440 TO-39 250 1000 40 20 0.50 50 4 10 2N6601 TO-72 10 50 1.8 30 <4 200 2 

2N5550 TO-92 140 600 80 10 0.25 50 100 10 A210 TO-39 25 150 1.2 150 <6 200 30 
2N5551 TO-92 160 600 80 10 0.20 50 10 10 A234 TO-39 18 150 3.5 75 8 500 120 
MPSA42 To-92 300 500 40 10 0.50 20 50 10 4 150 - - -
MPSA43 TO-92 200 500 40 10 0.50 20 50 10 A268 T0-39 18 300 4 240 - - -
PN3439 TO-92 350 1000 40 20 0.50 50 4 10 MOO TO-72 15 25 5 14 2.3 200 2 
PN3440 TO~2 250 1000 40 20 0.50 50 4 10 MOl TO-72 12 35 5 30 1.9 500 2 

M02 TO-72 15 25 5 14 1.8 500 4 
'-PNP A403 TO-72 12 35 5 30 1.5 500 4 

2N54oo TO-92 120 800 40 10 0.50 50 100 10 MOO TO-72 15 75 5 50 4 200 50 
2N5401 TO-92 150 800 60 10 0.50 50 100 10 A424 TO-72 5 2.5 2.3 1 3.8 500 1 
2N5415 TO~9 200 1000 30 50 2.50 50 15 10 M25 TO-72 10 50 7.5 15 2.5 2000 5 
2N5416 TO-39 350 1000 30 50 2.00 50 15 10 M30 TO-72 10 50 1.6 50 <5 500 2 
MPSA92 TO-92 300 500 40 10 0.50 20 50 10 M85 To-72 15 25 >1 2 <3.5 200 2 
MPSA93 To-92 200 500 40 10 0.50 20 50 10 M86 SOH7 15 25 1 2 4 500 2 
PN5415 To-92 200 1000 30 50 2.50 50 15 10 M90 To-72 15 25 >1 15 <5.5 200 15 
PN5416 TO-92 350 1000 30 50 2.00 50 15 10 BFG34 SOT-103 18 150 3.7 100 2.3 800 20 

BFG90A SOT-l03 15 25 5 14 - - -
Vos 10 rosan yIs VGs(dI) BFG91A SOT-103 12 35 6 30 - - -

Type Pkg Mode V mA n mAIV V BFG96 SOT-l03 15 150 5 50 - - -
Reid Effect Translslors. D-MOS. m. N-Channel BF034T SOH7 18 150 3.7 100 - - -

BFQ65 SOH7 10 50 7.5 15 2.5 2000 5 
2N6659 TO~ ENH 35 1400 0.9 >170 0.8-2.0 BFR90 SOH7 15 25 5 14 2.4 500 2 
2N6660 TO~ ENH 60 1100 1.4 >170 0.8-2.0 BFR90A SOH7 15 25 5 14 1.8 800 4 
2N6661 TO-39 ENH 90 900 1.9 >170 0.8-2.0 3.8 800 4 
BSl07 TO-92 ENH 200 120 15 - - BFR91 SOH7 12 35 5 30 1.9 500 2 
BS170 To-92 ENH 60 500 3.5 200 0.8-3.0 BfR91 A SOH7 12 35 6 30 1.6 800 4 
BS010 To-72 OPL 10 .50 15 15 <2.0 2.3 800 30 
BS012 10-72 OPL 20 50 15 15 <2.0 BfR95 TO-39 25 150 3.5 80 9 200 80 
BS0212 TO-72 ENH 10 50 25 15 0.1-2.0 BfR96 SOH7 15 75 5.5 75 3.3 500 50 
BS0213 TO-72 ENH 10 50 25 15 0.1-2.0 BfR96S SOH7 15 100 5 70 4 800 70 
BS0214 TO-72 ENH 20 50 25 15 0.1-2.0 BFT24 SOH7 5 2.5 2.3 1 3.8 500 1 
BS0215 TO-72 ENH 20 50 25 15 0.1-2.0 BFW92A SOH7 15 25 2.8 25 2.5 800 2 
BST70A TO-92 ENH 80 500 2 300 1.5-3.5 BFW93 SOH7 10 50 1.7 50 <5 500 2 
BST72A TO-92 ENH 80 300 7 150 1.5-3.5 BFX89 TO-72 15 25 1 2 <4 200 2 
BST74A T0-92 ENH 200 250 6 250 0.8-2.8 1.2 25 <6.5 500 2 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917,401/232-0500, FAX 401/232-0505, TWX 710-381-8808_ 
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4800 DISCRETE SEMICONDUCTORS 4800 

A • ..,perex® PHILIPS SMALL SIGNAL SEMICONDUCTORS 

RF TRANSISTORS & SURFACE MOUNT 
A NORTH AMERICAN PHILIPS COMPANY SEMICONDUCTORS 

SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 
BVeEO Ie 1T@le NF@I@le Gain BW Noise Power Gain 

Type Pkg V rnA GHz rnA dB MHz rnA VeEO Ie Pr Fr Ie NF I Ie dB@IMHz 

RF Translstors-PNP Type V rnA W GHz rnA dB MHz rnA 800 

A440 TO-72 15 25 5 14 2.3 200 2 METAl, TO-72, PHP 

A441 TO-72 12 35 5 30 2.4 200 2 M40 15 25 0.2 5 14 2.3 200 2 18 
A446 TO-72 15 75 4 50 4 500 50 A441 12 35 0.15 5 30 2.4 200 2 14 
BFG23 SOT-l03 12 35 5 30 2.3 800 4 A446 15 75 0.5 4 50 4 500 50 12 
BFG32 SOT-103 15 75 4.5 50 4.3 800 50 
BFG51 SOT-l03 15 25 5 14 2.4 800 4 PlASTIC, T-PACK, SOT-37, NPN 300 500 800 1000 2000 

BF023 S01-37 12 35 5 30 2.4 500 2 MB6 15 25 0.19 1.0 2 4 500 2 15 11 
BF032 501-37 15 75 4.2 50 3.75 500 50 1.6 25 
BFQ51 SOT-37 15 25 5 14 2.7 500 2 BFQ34T 18 150 1.0 3.7 100 20 

Gain BW Noise Power Gain BFQ65 10 50 0.3 7.5 15 2.5 2000 5 8 

VCEO Ie Pr IT Ie NF I Ie dB@IMHz 3 2000 15 

Type V rnA W GHz rnA dB MHz rnA 500 800 1000 2000 BFR90 15 25 0.18 5 14 2.4 500 2 19.5 13.5 
BFR90A 15 25 0.18 5 14 1.8 800 4 19.5 13.5 

RF Transistors, Ceramic SlrIpllne, PAC 70, NPH 3.6 2000 4 

A500 15 25 0.25 5 14 2.5 1000 2 21 16 10 BFR91 12 35 0.18 5 30 1.9 500 2 18 12 

A510 12 35 0.25 5 30 2.0 1000 2 18 13 7.5 BFR91 A 12 35 0.3 6 30 1.6 800 4 14 

A550 8 20 0.18 12 14 2.5 2000 5 24 19 13 2.3 800 30 

A560 15 75 0.5 5.5 75 3.3 500 50 17 11.5 BFR96 15 75 0.5 5.5 75 3.3 500 50 15.2 9.5 

A574 10 50 0.35 7.5 15 2.5 2000 5 12.5 BFR96S 15 100 0.7 5 70 4 800 70 11.5 

A590 15 25 0.25 1.3 25 3.5 500 2 16 10 BFT24 5 2.5 0.03 2.3 3.8 500 1 17 11 
BFW92A 15 25 0.2 2.8 25 2.5 800 2 13 

PAC-70, PNP BFW93 10 50 0.19 1.7 50 <5 500 2 16.5 10.5 

A520 12 35 0.25 5 30 2.0 500 2 17 12 7 PlASTIC, T-PACK, SOT-37, PHP 
A522 15 75 0.5 4.6 75 3.5 500 50 15 10 
A524 15 25 0.25 5 14 2.4 500 2 20 15 9 BFQ23 12 35 0.18 5 30 2.4 500 2 16.5 

BFQ32 15 75 0.5 4.2 50 3.75 500 50 14 
PAC-85, NPH 4.6 75 

BFP90A 15 30 0.25 5 14 1.7 800 4 24 19 BFQ51 15 25 0.18 5 14 2.7 500 2 19 

BFP91A 12 50 0.35 6 30 1.6 800 4 22 18 PlASTIC, X-PACK, SOT-103, NPH 
BFP96 15 100 0.5 4.5 50 2.5 800 10 19 15 
BF066 10 50 0.35 7.5 15 2.5 2000 5 12.5 BFG34 18 150 1 3.7 100 2.3 800 20 14 7 

BFG90A 15 25 0.18 5 14 18 
PAC-85, PNP BFG91A 12 35 0.3 6 30 17 

, 

BFQ23C 12 50 0.35 5 30 2.3 800 4 19 15 BFG96 15 150 0.5 5 50 14 

BFQ51C 15 30 0.25 5 14 2.5 800 4 21 17 PlASTIC, X-PACK, SOT-103, PHP 

PAC-l00, NPH BFG23 12 35 0.18 5 30 2.3 800 4 14.5 

AWl 15 25 0.3 5 14 2.5 1000 2 21 16 10 BFG32 15 75 0.7 4.5 50 4.3 800 50 13 

A511 12 35 0.3 5 30 2.0 1000 2 18 13 7.5 BFG51 15 25 0.18 5 14 2.4 800 4 15.9 

A516 20 150 0.7 1.3 100 4 200 30 12 STUO, TO-l17, NPH 
A534 18 150 0.7 3.5 75 5 500 90 16 
A541 25 150 0.7 3.5 90 5 500 90 14 BFR94 25 150 2.5 3.5 90 5 500 90 13.5 

A551 8 20 0.18 12 14 2.5 2000 5 24 19 13 150 

A561 15 100 0.5 4.5 50 2.5 800 10 19 15 STUD, SOT-l22, NPH 
A568 18 300 0.7 3.8 150 16.5 10.5 
A573 10 50 0.35 7.5 15 2.5 2000 5 12.5 BFQ34 18 150 2.25 3.5 75 8 500 120 16.3 

A591 15 25 0.3 1.3 25 3.5 500 2 16 10 BFQ68 18 300 4.5 4 240 13 

2N6602 15 25 0.37 3.5 14 3 1000 5 16 10 
2N6603 15 30 0.4 5.5 10 2.9 2000 5 11 SURFACE MOUNT SEMICONDUCTORS 
2N6604 15 30 0.5 5.5 20 4.3 2000 5 10 

PAC-l00, PNP VCEO Ie hFE @ IciVCE onIJ-:It'IB 
A523 15 75 0.5 4.6 75 3.5 500 50 15 10 Type Pkg V rnA minimax mAN ns rnA 

METAl, TO-39, NPH 200 500 800 2000 SWHchlng Translstors-NPH 

A210 25 150 1.5 1.2 150 <6 200 30 16 6.5 B5R13 50T-23 30 800 100/300 150110 35/285 150/-

A234 18 150 1.5 3.5 75 8 500 120 16 BSR14 50T-23 40 

4.0 150 BSR17 50T-23 40 200 501150 1011 701225 lOll 

A268 18 300 3.0 4 240 23 16 12 BSR17A 50T-23 40 200 100/300 1011 701250 lOll 

BFR95 25 150 1.5 3.5 80 9 200 80 9 (40-300 MHz) BSR40 SOT-89 60 1000 40/120 100/5 25011000 10015 
B5R41 SOT-89 100/300 

METAL, TO-72, NPH BSR42 SOT-89 80 1000 401120 100/5 25011000 10015 

MOO 15 25 0.2 5 14 2.3 200 2 18.5 BSR43 SOT-89 100/300 

MOl 12 35 0.15 5 30 1.9 500 2 16.5 BSS64 SOT-23 80 100 2W8O 1011 11000 1511 

M02 15 25 0.2 5 14 1.8 500 4 19 BSV52 SOT-23 12 100 401120 1011 12118 1013 

M03 12 35 0.2 5 30 1.5 500 4 16 PMBT2222 SOT-23 30 600 1001300 150110 351285 150115 

A406 15 75 0.5 5 50 4 200 50 13.5 PMBT2222A SOT-23 40 800 1001300 150110 351285 150115 

A424 5 2.5 0.05 2.3 1 3.8 500 1 24 17 11 PXT2222 50T-89 30 800 100/300 150110 351285 150115 

M25 10 50 0.25 7.5 15 2.5 2000 5 12.5 PXT2222A 50T-.89 40 600 1001300 150110 351285 150115 

M30 10 50 0.25 1.6 50 <5 500 2 21 7.5 -PNP 
M85 15 25 0.2 >1.0 2 <3.5 200 2 30 22 10 

>1.3 25 <5 500 8SR12 50T-23 15 100 301120 5011 20130 30!3 

M90 15 25 0.2 >1 15 <5.5 200 15 30 22 10 8SR15 50T-23 4(1 600 100/300 150110 451100 150115 

BFX89 15 25 0.2 1.0 2 <4 200 2 28 10 BSR16 50T-23 60 600 100/300 150110 451100 150115 

1.2 25 <6.5 500 BSR18 50T-23 40 200 501150 1011 7(1f25O 1011 

2N2857 15 40 0.2 >1 2 <4.5 450 1.5 15 ,BSR1HA 50T-23 40 200 100/300 lOll 70/300 lOll 

2N5053 15 25 0.2 1.2 2 <3.5 200 2 36 22 'BSR30 50T-89 60 1000 40/120 10015 500!650 10015 

1.4 25 <5 450 BSR31 50T-89 60 100/300 

2N5054 15 25 0.2 1.5 2 <3.5 200 2 36 22 8SR32 50T-89 80 401120 

1.7 25 <4 450 8SR33 50T-89 80 1001300 

2N6595 15 25 0.2 >3.5 14 <3.2 200 2 16.5 85S63 SOT-23 100 100 30!- 2511 - -
2N6596 15 25 0.2 >4 14 <2 200 2 18 PMBT2907 SOT-23 40 600 100/300 150110 451100 150115 

2N6597 12 35 0.2 >3.5 30 <3.2 200 2 14.5 PM8T2907A 50T-23 60 600 1001300 150110 451100 150115 

2N6598 12 35 0.2 >4 30 <2 200 2 15.5 PXT2907 SOT-89 40 600 100/300 150110 451100 150115 

2N6599 15 75 0.5 >3 50 <4 200 5 12 PXT2907A 50T-89 60 600 100/300 150110 451100 150115 

2N6600 15 75 0.5 >3.5 50 4 200 50 13.5 IT I 

2N6601 10 50 0.25 1.8 30 <4 200 2 21 7.5 General Purpose Translstors-NPH MHz ! , 

<5 500 

~1~ ~i:~~ ~~ ~ 1~ 1~ 1: i 1 1600 1 1 
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4800 DISCRETE SEMICONDUCTORS 4800 

Alnperex@ PHILIPS SMALL SIGNAL SEMICONDUCTORS 

ISURFACE MOUNT SEMICONDUCTORS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION SI;EPAGE A-2124 FOR PACKAGE OUTLINES 
VeEI) Ie hlE@ lelVCE Ir VCEO Ie hIE @ lelVCE NF@le Ir 

l'VPe PIIg V mA mInimax mAIV MHz TvPe !'kg V rnA minimax rnA dB rnA GHz 
General Purpose Translslors, PNP (Cont.) Broadband Translstors-NPN (Cont.) 

BC846 5OT-23 65 200 1101450 215 300 BFR93 50T-23 12. 35 251 . 3015 ' 1.9 2 5,0 
BC847 SOT-23 45 200 110/800 215 300 BFR93A 50T-23 12 35 401- 30/5 1.6 4 5,0 
BC84B SOT-23 30 200 110/800 215 300 BF517 5OT-23 15 25 201150 211 4,5 2 1.3 
BC868 SOT-89 20 1000 851375 500/1 60 BFT25 50T-23 5 6,5 201- 111 3.8 1 2,3 
BCV61 5OT-I43 30 100 l00J800 215 300 -PNP 
BCV71 i 5OT-23 60 100 110J220 215 300 

BFT92 5OT-23 15 25 20/- 14/10 2,7 BCV72 5OT-23 60 100 2001450 215 300 2 5 
BCW31 50T-23 32 100 110J220 215 300 BFT93 50T-23 12 35 201- 30/5 2,4 2 5 
BCW32 5OT-23 32 100 2201450 215 300 lIJW Noise Translslors-NPN II-' MHz 
BCW33 5OT-23 32 100 420/800 215 300 

BC849 5OT-23 30 200 2001900 200 300 BCW60A 501-23 32 200 1201220 215 250 215 1,2 
BCW60B 5OT-23 32 200 1801310 215 250 BC850 5OT-23 45 200 200/900 215 1,0 200 300 
BCW60C 50T-23 32 200 250/460 215 250 BCF32 501-23 32 100 200/450 215 1.2 200 300 
BCW60D 5OT-23 32 200 380-630 215 250 BCF33 50T-23 32 100 420/800 215 1.2 200 300 
BCWn 50T-23 45 100 1101220 215 300 BCF81 50T-23 45 100 420/800 215 1.2 200 300 
BCW72 5OT-23 45 100 2001450 215 300 -fMp 
BCW81 5OT-23 45 100 4201800 215 300 

BC859 5OT-23 30 100 125/800 215 1,2 200 150 BCX19 5OT-23 45 500 100/800 10011 200 
BCX20 5OT-23 25 500 100/800 10011 200 BC860 5OT-23 45 100 1251800 215 1,0 200 150 
BCX54 501-89 45 1000 401250 15012 130 BCF29 50T-23 32 100 1201260 215 1,0 200 150 
BCX55 5OT-89 60 1000 401250 15012 130 BCF30 50T-23 32 100 215/500 215 1,0 200 150 
BCX56 5OT-89 80 1000 401250 15012 130 BCF70 50T-23 45 100 2151500 215 1,0 200 150 
BCX68 5OT-89 20 1000 851375 50011 60 High Vollage Translslors-NPN 
BCX70G 50T-23 45 200 1201220 215 250 

BF620 5OT-89 20 50/- 25/20 BCX70H 5OT-23 45 200 1801310 215. 250 - 60 
BCX70J 5OT-23 45 200 2501460 215 250 BF622 50T-89 250 20 50/- 25/20 60 
BCX70K 5OT-23 45 200 3801630 215 250 BF820 50T-23 - 50 5O,L- 25/20 60 
PMBTA05 50T-23 60 500 501 10011 >100 BF822 50T-23 250 50 50/- 25/20 60 
PMBTA06 50T-23 80 500 501 10011 >100 B5R19 50T-23 140 600 601250 10/5 100 
PMBT3903 5OT-23 40 200 501150 1011 >250 B5RI9A 501-23 160 600 60/250 1015 100 
PMBT3904 50T-23 40 200 100I300 1011 >300 B5T39 50T-89 350 1000 401160 20110 15 
PMBT4401 5OT-23 40 600 100I300 150/1 >250 B5T40 5OT-89 250 1000 401160 20/10 15 
PXT3904 ' 5OT-89 40 200 100/300 1011 >300 PMBTA42 50T-23 300 500 40/- 30/10 50 

PMBTA43 50T-23 200 500 401- 30110 50 
-PNP PMBT5550 50T-23 140 600 601250 10/5 200 
1IC807 SOT-23 45 500 100/800 100/1 100 -PNP 
BC808 SOT-23 25 500 100/800 100/1 100 

BF621 5OT-89 20 50/- 25/20 60 BC856 5OT-23 65 100 751475 215 150 -
BC857 5OT-23 45 100 751475 215 150 BF623 50T-89 250 20 50/- 25120 60 
BC858 501,23 30 100 751800 215 150 BF821 50T-23 - 50 501- 25120 60 
BC869 5OT-89 20 1000 851375 50011 60 'BF823 50T-23 250 50 50/- 25/20 60 
BCV62 5OT-143 30 100 l00J800 215 150 B5R20 50T-23 120 600 401180 10/5 100 
BCW29 5OT-23 32 100 1201260 215 150 B5R2OA 50T-23 150 600 60/240 10/5 100 
BCW30 50T-23 32 100 2151500 215 150 B5T15 50T-89 200 1000 30/150 50/10 15 
BCW61A 5OT-23 32 200 1201220 215 180 BST16 50T-89 300 1000 30/120 50/10 15 
BCW61B 501-23 32 200 1801310 215 180 PMBTA92 5OT-23 300 500 251- 30110 50 
BCW61C 5OT-23 32 200 2501460 215 180 PMBTA93 5OT-23 200 500 251- 30/10 50 
BCW61D 5OT-23 32 200 380/630 215 180 PMBT5401 50T-23 150 600 601240 1015 200 
BCW69 SOT-23 45 100 1201260 215 150 :tVDS -VGSO 10 loss loss rnA -V~P)GS 'Y" Cvs VN 
BCW70 5OT-23 45 100 215/500 215 150 l'VPe !'kg V V mAIM minimax mAN pF IloV 
BCW89 5OT-23 60 100 1201260 215 150 

FIeld Effect Translslors BCX17 5OT-23 45 500 100/800 10011 100 
BCX18 5OT-23 25 500 100/800 10011 100 BF510 50T-23 20 - 30 10 0,713,0 0.8 2.5 0.4 -
BCX51 5OT-89 45 1000 401250 15012 50 BF511 50T-23 20 - 30 10 2.517.0 1.5 4 0.4 -
BCX52 5OT-89 60 1000 401250 15012 50 BF512 50T-23 20 - 30 10 6/12 2.2 6 0.4 -

, BCX53 5OT-89 80 1000 401250 15012 50 BF513 50T-23 20 - 30 10 10/18 3 7 0.4 -
BCX69 5OT-89 20 1000 851375 50011 60 BF989 50T-143 20 - 20 50 2120 2.7 9.5 0,025 -
BCX71G 50T-23 45 200 1201220 215 180 BF990 50T-143 18 - 30 25 - 1.3 17 0,025 -
BCX71H 50T-23 45 200 1801310 215 180 BF991 50T-I43 20 - 20 50 4125 2,5 10 0,020 -
BCX71J SOT-23 45 200 2501460. 215 180 BF992 50T-I43 20 - 40 25 - 1.3 20 0.04 -
BCX71K 5OT-23 45 200 380/630 215 180 BF994 50T-143 20 - 30 50 2120 2,5 15 0.0~5 -
PMBTA55 5OT-23 60 500 50t 10011 >50 BF996 50T-143 20 - 30 50 2120 2,5 15 0.025 -
PMBTA56 5OT-23 80 500 501 10011 >50 BFR30 5OT-23 25 25 10 0.2 4/10 5 1 1.5 0,5 
PMBT3906 5OT-23 40 200 100I300 1011 >250 BFR31 5OT-23 25 25 10 0.2 1/5 2.5 1.5 1.5 0,5 
PMBT4403 501-23 40 600 100I300 15012 >200 BFR101A 50T-143 30 30 10 5 0.211.5 1.0 1.2 - -
PXT3906 50T-89 40 200 100I300 1011 >250 BFR101B 50T-143 30 30 10 5 1/5 2,5 2,5 - .,-

BFT46 501-23 25 25 10 0.2 0.211,5 1.0 1.0 1.5 0.5 
VCEO Ie lIR@iciVCE NF@le Ir BSR56 50T-23 40 40 - 1 50/- 10 - 5 -

TvPe !'kg V rnA mInimax mAIV dB rnA MHz BSR57 50T-23 40 40 - 1 20/100 6 - 5 -
HIgh Fra,. Translslors-NPN BSR58 501-23 40 40 - 1 6180 4 - 5 -

PMBF4391 50T-23 40 40 - 1 50/150 4-10 - 3.5 -
BF518 501-23 20 30 351125 1110 4 1 200 PMBF4392 50T-23 40 40 - 1 25175 2-5 - 3,5 -
BF519 5OT-23 20 30 651225 1110 4 1 260 PMBF4393 50T-23 40 40 - 1 5130 0.53 - 3.5 -
BF520 5OT-23 20 25 401- 7/10 450 Polar- Vas VGS 10 YFS VGs(lh) RosOn 

-PNP TvPe !'kg fly V V rnA mAIV V n mAIV 
BF536 50T-23 30 25 251- 1/10 5 1 350 Verttcal O-MOS FEls 
BF550 5OT-23 40 25 50/- 1/10 2 1 325 B5T60 5OT-89 N 80 20 500 300 1.5-3.5 4 500/10 BF569 50T-23 35 30 25i- 3110 4.5 3 900 
~79 5OT-23 20 25 201- 10110 4.5 10 1350 BST82 5OT-23 N 80 20 175 150 1.6-3,5 10 150/5 
BF660 5OT-23 30 25 301- 3110 - - 650 BST84 50T-89 N 200 20 250 250 0,8-2,8 12 250/10 
BF767 5OT-23 30 20 151- 3110 4 3 900 BST86 5OT-89 N 180 20 300 250 0.7-2,7 10 1513 

B5T120 50T-89 P 60 300 200 1.5-3.5 6 200/10 
lraadband Translslors-NPN GHz Vas 10 IFS V(~S Roson 
BFQ17 50l-89 25 150 251- 15015 - - 1.2 l'VPe PIIg Mode V rnA rnAIV n rnA 
BFQ18A 5OT-89 15 150 251- 100110 - - 3.6 N-Channel MOSFET Switching Translslors BFQ19 5OT-89 15 75 251- 75110 3.3 50 5,0 
BFR53 5OT-23 10 50 251- 5015 5.0 2 2,0 BSD20 SOT-143 Dpl 10 50 15 -2.0 30 1/10 
BFR92 5OT-23 15 25 251- 14110 2.4 2 5.0 B5D22 50T-I43 Dp( 20 50 15 -2.0 30 1/10 
BFR92A 5OT-23 15 25 401- 14/10 1.8 4 5.0 BSS83 SjlT-143 Enh 10 50 15 2.0 45 0.1110 

GEORGE WASHINGTON HWY., SMITHFIELD, RI 02917,401/232-0500, FAX 401/232-0505, TWX 710-381-8808-
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4800 DISCRETE SEMICONDUCTORS 4800 

A.nperex® PHILIPS SMALL SIGNAL SEMICONDUCTORS 

SURFACE MOUNT SEMICONDUCTORS 
A NORTH AMERICAN PHILIPS COMPANY 

SLATERSVILLE DIVISION SEE PAGE A-2124 FOR PACKAGE OUTLINES 
VCOD VCER Ic hFE (allcJVcE VCE (Sal) @ Icllo Ir Type Type Type Vz@ Iz ROlfF@ Sz@ Iz IR@VR 

Type Pkg V V mA min mAN V mA MHz SOT-23 SOT-89 SOO-80 Sunix ::t5% mA Izn mvre j.tA V 

Darlington TransiS\o~PN lener Diodes (Cont. I 

8ST50 SOT-89 60 45 500 2000 500/10 1.3 500/0.5 - 8ZX84 BZV49 8ZV55 C7V5 7.5 5 15 5.3 1 5 
8ST51 SOT-89 80 60 500 2000 500/10 1.3 500/0.5 - BZX84 BZV49 8ZV55 C8V2 8.2 5 15 6.2 .7 5 
8ST52 SOT-89 90 80 500 2000 500/10 1.3 500/0.5 - BZX84 BZV49 8ZV55 C9Vl 9.1 5 15 7.0 .5 6 
PM8TA13 SOT-23 30 30 500 10,000 100/5 1.5 100/0.1 125 8ZX84 8ZV49 BZV55 Cl0 10.0 5 20 8.0 .2 7 
PMBTA14 SOT-23 30 30 500 20,000 100/5 1.5 100/0.1 125 BZX84 BZV49 BZV55 Cll 11 5 20 9.0 .1 8 

-PNP BZX84 BZV49 BZV55 C12 12 5 25 10.0 .1 8 
BZX84 BZV49 BZV55 C13 13 5 30 11.0 .1 8 

BST60 SOT-89 60 45 500 2000 500110 1.3 500/0.5 - BZX84 BZV49 BZV55 C15 15 5 30 13.0 .05 

1 
BST61 SOT-89 80 60 500 2000 500110 1.3 500/0.5 - BZX84 BZV49 BZV55 C16 16 5 40 14.0 .05 
BST62 SOT-89 90 80 500 2000 500/10 1.3 500/0.5 - BZX84 BZV49 BZV55 C18 18 5 45 16.0 ,05 
PMBTA63 SOT-23 30 30 500 10,000 100/ 5 1,5 10010.1 125 BZX84 BZV49 BZV55 C20 20 5 55 18.0 .05 
PMBTA64 SOT-23 30 30 500 20,000 100/5 1.5 100/0,1 125 BZX84 BZV49 BZV55 C22 22 5 55 20.0 .05 

VGA IA Ip IV 
8ZX84 8ZV49 BZV55 C24 24 5 70 22.0 .05 
8ZX84 8ZV49 8ZV55 C27 27 2 80 25.3 ,05 

.~ Type Pkg V mA j.tA ~ 8ZX84 8ZV49 8ZV55 C30 30 2 80 29.4 .05 
Triggers, PNPN 8ZX84 BZV49 BZV55 C33 33 2 80 33.4 .05 z 

8ZX84 BZV49 BZV55 C36 36 2 90 37.4 .05 S;; 
BRY61 SOT-23 70 175 511 30/50 8ZX84 BZV49 BZV55 C39 39 2 130 41.2 .05 r--
8RY62 SOT-143 70 175 - -

8ZX84 BZV49 BZV55 C43 43 2 150 46.6 .05 ? 
VR IF IRR VF-rnV @ IF BZX84 BZV49 BZV55 C47 47 2 170 51.8 ,as 

I Type Pkg V mA nS 101100/1501200 rnA BZX84 BZV49 BZV55 C51 51 2 180 57.2 .05 

General PUIJIOSe Diodes BZX84 BZV49 BZV55 C56 56 2 200 63.8 .05 
BZX84 BZV49 BZV55 C62 62 2 215 71.6 .05 

BA682 SOD-80 35 100 - - BZX84 8ZV49 8ZV55 C68 6B 2 240 79.8 ,05 
BA683 SOD-80 35 100 - - BZX84 BZV49 8ZV55 C75 75 2 255 88.6 ,05 
BAS16 SOT-23 75 250 6 855/-/1250/-
8AS17 SOT-23 - - 830/960/-/- ZZK @ IZK 
8AS19 SOT-23 100 200 50 -/1000/-/- Vz allZT =0,25mA 0vz IR al VR 
BAS20 SOT-23 150 200 50 -/1000/-/-- Type :t5% mA n n 'lore ~ V 
BAS21 SOT-23 200 200 50 -1000/-/- lener Diodes, SOD-80 (MELFI BAS28 SOT-143 75 250 6 855/-/1250/-
BAS29 SOT-23 90 250 50 -/9001-11000 PMLL52258 3,0 20 29 1600 -0,75 50 1,0 
BAS31 SOT-23 90 250 50 -/9001-/1000 PMLL52268 3.3 20 28 1600 -0.70 25 1.0 
BAS32 SOD-80 75 200 4 - PMLL52278 3.6 20 24 1700 -0.65 15 1.0 
BAS35 SOT-23 90 250 50 -/900/-/1000 PMLL52288 3.9 20 23 1900 -0.60 10 1.0 
8AS56 SOT-143 60 200 6 -/-/-11000 PMLL5229B 4.3 20 22 2000 ± .055 5.0 1.0 

'8AT17 SOT-23 4 30 - 600/-/-/- PMLL52308 4.7 20 19 1900 ±.030 5.0 2.0 
8AT18 SOT-23 35 100 - -/1200/-/- PMLL52318 5.1 20 17 1600 ±.030 5.0 2,0 
BAT54 50T-23 30 200 5 400/1000/-/- PMLL52328 5,6 20 11 -t600 +.038 5.0 3.0 
BAT74 SOT-143 30 300 5 400/1000/-/- PMLL52338 6.0 20 7.0 1600 + .038 5.0 3.5 
8AV23 SOT-143 200 200 50 -/1000/-/1250 PMLL52348 6.2 20 7.0 1000 +.045 5.0 4.0 
8AV70 SOT-23 70 250 6 855/-/1250/- PMLL5235B 6.8 20 5.0 750 +.050 3.0 5.0 
BAV74 SOT-23 50 200 4 -/1000/-/- PMLL5236B 7.5 20 6.0 500 + .058 3.0 6.0 
BAV99 SOT-23 70 250 6 855/-/1250/- PMLL5237B 8,2 20 8.0 500 +.062 3.0 6.5 
BAV100 SOD-80 50 250 50 - PMLL5238B 8.7 20 8.0 600 + .065 3.0 6.5 
BAV10l SOD-80 100 250 50 - PMLL5239B 9,1 20 10 600 +,068 3.0 7.0 
8AV102 SOD-80 150 250 50 - PMLL52408 10 20 17 600 +.075 3.0 8.0 
8AV103 SOD-80 200 250 50 - PMLL52418 11 20 22 600 +,076 2.0 8.4 
BAW56 SOT-23 70 250 6 855/-/1250/- PMLL52428 12 20 30 600 +,077 1.0 9,1 

VR IF Cd @VR PMLL52438 13 9.5 13 600 +.079 0.5 9.9 
PMLL5244B 14 9.0 15 600 +.082 0.1 10 Type Pkg V rnA PF V PMLL5245B 15 8,5 16 600 +.082 0.1 11 

Variable Capacitance Diodes PMLL5246B 16 7.8 17 600 +.083 0.1 12 

B8215 SOD-80 30 20 18 min. 1 PMLL52478 17 7.4 19 600 +.084 0.1 13 

88219 SOD-80 30 20 31 min. 1 PMLL52488 18 7.0 21 600 +,085 0.1 14 

8BY31 SOT-23 28 20 1.8-2.8 25 PMLL52498 19 6,6 23 600 +,086 0.1 14 

BBY40 SOT-23 28 20 4.3-6 25 PMLL52508 20 6,2 25 600 +.086 0.1 15 
PMLL5251B 22 5,6 29 600 +.087 0.1 17 

Type Type Type Vz@ Iz ROIFF@ Sz@lz IR@Vn PMLL52528 24 5,2 33 600 +.088 0,1 18 
801-23 SOT-89 SOO-80 Sunix ±5% mA Izn mvre j.tA V PMLL5253B 25 5,0 35 600 +.089 0,1 19 

Zener Diodes PMLL5254B 27 4.6 41 600 +.090 0,1 21 
PMLL5255B 28 4.5 44 600 +,091 0.1 21 

8ZX84 8ZV49 BZV55 C2V4 2.4 5 100 0 50 1 PMLL5256B 30 4.2 49 600 +,091 0.1 23 
BZX84 8ZV49 8ZV55 C2V7 2,7 5 100 0 20 1 PMLL52578 33 3.8 58 700 +.092 0.1 25 
BZX84 BZV49 BZV55 C3VO 3,0 5 95 0 10 1 PMLL52588 36 3.4 70 700 +.093 0.1 27 
BZX84 8ZV49 BZV55 C2V3 3,3 5 95 0 5 1 PMLL52598 39 3.2 80 800 +.094 0.1 30 
BZX84 8ZV49 BZV55 C3V6 3,6 5 90 0 5 1 PMLL52608 43 3.0 93 900 +,095 0.1 33 
BZX84 BZV49 BZV55 C3V9 3,9 5 90 0 3 1 PMLL5261B 47 2.7 105 1000 +,095 0.1 36 
BZX84 BZV49 BZV55 C4V3 4,3 5 90 0 3 1 PMLL52628 51 2,5 125 1100 +,096 0,1 39 
8ZX84 8ZV49 BZV55 C4V7 4,7 5 80 ,2 3 2 PMLL52638 56 2.2 150 1300 +,096 0,1 43 
8ZX84 8ZV49 BZV55 C5Vl 5.1 5 60 1,2 2 2 PMLL52648 60 2.1 170 1400 + .097 0,1 46 
8ZX84 8ZV49 BZV55 C5V6 5.6 5 40 2,5 1 2 PMLL52658 62 2.0 185 1400 +,097 0,1 47 
8ZX84 BZV49 BZV55 C6V2 6.2 5 10 3.7 3 4 PMLL52668 68 1.8 230 1600 +,097 0.1 52 
BZXB4 BZV49 BZV55 C6V8 6,8 5 15 4,5 2 4 PMLL52678 75 1.7 270 1700 +,098 0,1 56 
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4800 DISCRETE SEMICONDUCTORS 

Aln pe re X ® PHILIPS DISCRETE SEMICONDUCTORS 

A NORTH AMERICAN PHILIPS COMPANY 
SLATERSVILLE DIVISION 
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4800 DISCRETE SEMICONDUCTORS 

ArTI perex ® PHILIPS DISCRETE SEMICONDUCTORS 

A NORTH AMERICAN PHILIPS COMPANY 
SLATERSVILLE DIVISION 
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A 
AC alternating current 
AilS acrylonitrile butadiene-styrene 
AiD analog to digital 
ADC analog to digital converter 
ADP automatic data processing 
AF audio frequency 
AFC automatic frequency control 
ALGOL algorithmic language 
AM amplitude modulation 
AND a logical operator 
AQL acceptable quality level 
ASCII American national standard code for 

information interchange 
ASIC application specific IC 
ATE automatic test equipment 
A WG American wire gauge 

B 
BALUN balanced to unbalanced 
BASIC beginners' aU-purpose symbolic instruction 
BCD binary-coded decimal 
BNC baby "N" connector 
BUS basic utility system 

C 
CAD computer aided design 
CAM computer aided manufacture 
CAMAC computer automated measurement and control 
CATV cable television or community antenna 

television 
CCC (leaded) ceramic chip carriers 
CCD computer-controlled display 
CERMET ceramic metal element 
CLCC ceramic leadless chip carriers 
CMOS complementary metal-oxide semiconductor 
Comm. communications 
CPS characters per second 
CPU central processing unit' 

D 
DI A digital to analog 
DAC digital to analog converter 
DC direct current 
DIAC bidirectional trigger diode 
DIL dual in-line 
DIN Deutsche Industrie Normenausschuss 
DIP dual in-line package 
DPM digital panel meter 
DRAM dynamic RAM 
DTL diode transistor logic 

E 
EDP electronic data processing 
EBCDIC extended binary coded decimal interchange 

code ' 
EEPROM electrically erasable PROM 
EIA Electronic Industries Association 
EMC electromagnetic compatibility 
EMI electromagnetic interference 
EMP electromagnetic pulse 
EPROM electrically programmable ROM 
ESR equivalent series resistance 

F 
FEP fluorinated ethylene propylene Copolymar, 

200' Teflon 
FET field-effect transistor 
FM frequency modulation 
FORTRAN formula translator 

G 
GaAsFET gallium arsenide FET 
GPID general purpose interface bus 
GPS global positioning system 

H 
HF high frequency (3 to 30 MHz) 

HIPOT test, measurement and diagnostic equipment 
HLL high level language 
HV high voltage 
Hz Hertz 

IC integrated circuit 
IDC insulation displacement contact 
IF intermediate frequency 
10 input/output (devices) 
IR insulation resistance (or) infrared 

J 
JEDEC Joint Electronic Device Engineering Council 
JFET junction FET 
JMOS junction MOS 

K 
kHz kilohertz ( 10 3 
KSR keyboard send lreceive 

L 
LC inductance capacitance 
LCC leaded chip carrier 
LCD liquid crystal display 
LED light-emitting diode 
LF low frequency (30 to 300 kHz) 
LIF low insertion force 
LNA low noise amplifier 
LNB low noise band 
LSI large scale integration 
LVDT linear velocity displacement transfonner 

M 
MASER microwave amplification by stimulated 

emission of radiation 
MATV master antenna television 
~F microfarad 
MHz megahertz 
MIB microcomputer interface board 
MIC microwave IC 
MIPS million instructions per second 
MOS metal oxide semiconductor 
MOSFET metal oxide semiconductor FET 
MOSIGT metal oxide semiconductor insulated-gate 

transistor 
MOV metal oxide varistor 
MPU microprocessor unit 
MSI medium scale integration 

N 
NBS National Bureau of Standards 
NEMP nuclear electromagnetic pulse 
NIM national instrumentation module 
NOR not OR 
NTC negative temperature coefficient 

o 
OCR optical character reader 
OEM original equipment manufacturer 
OR a logical operator 

P 
PC printed circuit 
PCB printed circuit board 
PCM pulse code modulation 
pF picofarad 
PGA pin grid array 
PIN positive-intrinsic-negative (transistor) 
PLA programmable logic array 
PLCC plastic leaded chip carrier 
PLL phased lock loop 
PPI plan position indicator 
PROM programmable ROM 
PTC positive temperature coefficient 
PUT programmable unijunction transistor 

Q 
QAM quadrature amplitude modulation 
Q (meter) quality-factor meter 

R 
RAM random access memory 
RC resistance-capacitance 
RFI radio frequency interference 
RMS root mean square 
ROM read only memory 
RF radio frequency 
RFC radio-frequency choke 
RFI radio-frequency interference 
RTD resistance-temperature detector 
RTL resistor transistor logic 
RTV room temperature vulcanizing 
R W read/write 

S 
SAS silicon asymmetrical switch 
SBe single board (micro) computer 
SBS silicon bilateral switch 
SCR silicon-controlled rectifier 
SCS silicon controlled switch 
SDA source & detector assemblies 
SIDAC bidirectional voltage-triggered switch 
SIMM single in-line memory module 
SIP single in-line package 
SMD surface mount device 
SMT surface mount technology 
SO small outline 
SOIC small outline IC 
SOT small outline transistor 
SSI small scale integration 
SSR solid state relay 
STL Schottky transistor logic 
SUS silicon unilateral switch 

T 
TC temperature coefficient 
TCE thermal coefficient of expansion 
TXCO temperature compensated crystal oscillator 
TFE tetrafluoride ethylene propylene Copolymer, 

250' Teflon 
TRIAC bidirectional AC switch 
TTL transistor-transistor logic 
TTY teletypewriter 

U 
UHF ultra high frequency (300 MHz to 3 GHz) 
UJT silicon unijunction transistor 
UL Underwriters Laboratory 
UPS uninterruptible power supply 

V 
VAC volts (of) alternating current 
V AN value added network 
V AR volt-ampere reactive 
VCR video cassette recorder 
VDC volts (of) direct current 
VHF very high frequency (30 kHz to 300 MHz) 
VHSIC very high speed integrated circuit 
VLF very low frequency (3 to 30 kHz) 
VLSI very large scale integration 
VME virtual machine environment 
VRM voice recognition module 
VTVM vacuum tube volt meter 
VU volume unit 
VSWR voltage standing wave ratio 

W 
WPS word processing software 

Y 
YIG yttrium iron garnet 

Z 
ZIF zero insertion force 



4800 DISCRETE SEMICONDUCTORS 

Power Darlington Modules 
500 VOLTS 

VCEO IC PC Switching Time (max.) 
VCBO VCEO (sus) cont. watts hFE IC VCE ton ts « 
volts volts volts amps (per xstr) min. amps volts f.Lsec J'sec Jlsec 

SINGLE DARLINGTON MODULES (ISOLATED) 
ETGB1-050 600 600 450 30 200 100 30 5 3 12 3 
ETKB1-050 600 600 450 50 300 100 50 5 3 12 4 
ETKB5-050 600 600 450 75 350 70 75 5 2 10 2.5 

ETLB1-050 600 600 500 100 600 100 100 5 3 10 3 
ETN81-055 600 600 550 200 1000 70 200 5 2 12 3 
101240A-055 600 600 550 240 1000 70 240 5 2 12 3 

ETN85-050 600 600 450 300 1200 70 300 5 2 12 2.5 
101480-A-055 600 600 550 4BO 2000 70 480 5 2 12 3 

DUAL DARLINGTON MODULES (ISOLATED) 
EVG31-050 600 600 450 30 200 100 30 5 3 12 4 
201300-050 600 600 450 30 250 100 30 5 3 12 4 
EVK31-050 600 600 450 50 300 100 50 5 3 12 4 

201500-050 600 600 450 50 310 100 50 5 3 12 4 
201500-055A 600 600 550 50 300 70 50 5 2 12 4 
EVK71-050 600 600 450 75 350 70 75 5 2 12 2.5 

20175S-050A 600 600 450 75 350 100 75 5 2 10 2.5 
EVK75-050 600 600 450 75 350 70 75 5 2 10 2.5 
201750-050 600 600 450 75 350 100 75 5 3 12 4 

201750-055A 600 600 550 75 350 70 75 5 3 12 4 
EVK71-055 600 600 550 75 350 70 75 5 2 12 3 
EVL31-050 600 600 450 100 500 100 100 5 3 12 4 

2011000-050 600 600 450 100 620 100 100 5 3 12 4 
201100l-050 600 600 450 100 400 80 100 5 3 12 4 
EVl31-055 600 600 550 100 500 70 100 5 2 12 3 

EVl32-055 600 600 550 120 500 70 120 5 2 12 3 
EVM31-050A 600 600 500 150 600 70 150 5 2 10 2.5 
201500-050 600 600 450 150 690 100 150 5 3 12 4 

201240A-055 600 600 550 240 1000 70 240 5 2 12 3 

SINGLE DARLINGTONS AND TRANSISTORS (NON-ISOLATED) 
ET188 400 
ET127-450V 600 
ET127-520V 600 

2SC2770 600 
ETN01-055 600 
ETN31-055 600 

ETM36-030 400 
ETN36-030 400 

1000 VOLTS 

VCBO 
volts 

400 
600 
600 

600 
600 
600 

400 
400 

VCEO 
volts 

300 
450 
520 

450 
550 
550 

320 
320 

VCEX' 
VCEO 
(sus) 
volts 

100 
100 
100 

100 
200 
200 

200 
300 

IC 
cont. 
amps 

600 200 100 5 
960 100 100 5 
960 100 100 5 

960 8 60 5 
1500 8 120 5 
1500 70 200 5 

1000 150 200 5 
1500 150 300 5 

PC 
watts hFE IC VCE 

(per xstr) min. amps volts 

SINGLE DARLINGTON MODULES (ISOLATED) 
1000 1000 'WOO 
1000 1000 'WOO 

300 
400 

2000 
2400 

100 300 
70 400 

DUAL DARLINGTON MODULES (ISOLATED) 
EV1277 1000 1000 'WOO 30 300 100 30 
201300-100 1000 1000 'WOO 30 300 100 30 

201500-100 1000 1000 1"000 50 400 100 50 
201750-100 1000 1000 'WOO 75 500 100 75 

2011000-100 1000 1000 '1000 100 BOO 100 100 
2011500-100 1000 1000 '1000 150 1000 100 150 

2012000-100 1000 1000 'WOO 200 1200 100 200 

5 
5 

5 
5 

5 
5 

5 

2 12 3 
4 10 3 
4 10 3 

4 8 3 
2 8 2 
2 12 3 

2 10 1.2 
2 10 1.2 

Switching Time (max.) 

ton ts If 
Ilsec ILsec Jlsec 

2.5 
2.5 

3 
2.5 

2.5 
2.5 

2.5 
2.5 

2.5 

15 
15 

12 
15 

15 
15 

15 
15 

15 

3 
3 

2 
3 

3 
3 

3 
3 

3 

NEW 1000 VOLT "Z" MODULES, HIGH SPEED, EXTRA RUGGED 
20130Z-100 1000 1000 'WOO 30 300 100 30 5 2.5 10 2 
20150Z-100 1000 1000 'WOO 50 400 100 50 5 2.5 10 2 
20175Z-100 1000 1000 'WOO 75 500 100 75 5 2.5 10 2 

201100Z-100 1000 1000 'WOO 100 BOO 100 100 5 2.5 10 2 
201150Z-100 1000 1000 'WOO 150 1000 100 150 5 2.5 10 2 
1D1200Z-100 1000 1000 'WOO 200 1400 100 200 5 2.5 10 2 

1D1300Z-100 1000 1000 '1000 300 2000 100 300 5 2.5 10 2 

M102 
M102 
M102 

M103 
M104 
M104 

M104 
M105 

M201 
M208 
M201 

M208 
M208 
M202 

M202 
M201 
M208 

M20B 
M202 
M203 

M205 
M201 
M203 

M203 
M203 
M205 

M207 

BBT II 
BBT 
BBT 

BBT 
SBT III 
SST III 

SBT III 
SST III 

M202 
M204 

M204 
M206 

M207 
M207 

M207 

M204 
M204 
M209 

M210 
M210 

I M106 

J M106 

I=U.J'1 Semiconductors, Imported and Distributed by: 

4800 

Collmer Semiconductor, Inc. 
EEM 1988 

14368 PROTON • DALLAS, TEXAS 75244· 800-527-0251 
TWX: 910-860-5462. FAX 214/233-0481 

For manufacturers' sales offices, see yellow pages A·2127 



4800 DISCRETE SEMICONDUCTORS . I High Voltage Silicon Rectifiers & 
Power Darlmgton Modules . High Power Rectifier Assemblies 
1200/1400 VOLTS/S-PACK 

VCEO 
'VCEX IC PC Swilching Time (max.) 

VCBO VCEO (sus) cont. watts hFE IC VCE Ion Is, If 
yolts Yolts Yolts, amps (per xstr) min. amps yolts ILsec Ilsec Ilsec 

NEW 1200 VOLT "Z" MODULES, HIGH GAIN, EXTRA RUGGED 
2D130Z-120 1200 1200 '1200 30 300 100 30 5 3 
2D150Z·120 1200 1200 '1200 50 400 100 50 5 3 
2D175Z·120 1200 1200 '1200 75 500 100 75 5 3 

2D1100Z·120 1200 1200 '1200 100 800 100 100 5 3 
2D1150Z·120 1200 1200 '1200 150 1000 100 150 5 3 
lD1200Z·120 1200 1200 '1200 200 1400 100 200 5 3 

1 DI300·Z·120 1200 1200 '1200 300 2000 100 300 5 3 

SINGLE DARLINGTON MODULES (ISOLATED) 
1D1200A·120 1200 1200 1200 200 1600 70 300 5 3 
1 DI300-A·120 1200 1200 1200 300 2000 70 300 5 3 

1DISOOA·120 1200 .. 1200 1200 800 6000 100 SOO 5 3 

1D1200A·140 1400 1400 1200 200 1400 70 200 5 3 
1D1300A·140 1400 1400 1200 300 2000 70 300 5 3 

DUAL DARLINGTON MODULES (ISOLATED) 
2D130A·120 1200 1200 1200 30 300 70 30 5 3 
2D150A·120 1200 1200 1200 50 400 70 50 5 3 
2D175A·120 1200 1200 1200 75 500 70 75 5 3 

2Dll00A·120 1200 1200 1200 100 800 70 100 5 3 
2D1150A·120 1200 1200 1200 150 1000 70 150 5 3 

2D130A·140 1400 1400 1200 30 300 70 30 5 3 
2D150A·140 1400 1400 1200 50 400 70 50 5 3 
2D175A·140 1400 1400 1200 75 500 70 75 5 3 

2Dll00A·140 1400 1400 1200 100 800 70 100 5 3 
2D1150A·140 1400 1400 1200 150 1000 70 150 5 3 

6·PACK DARLINGTON MODULES 
6Dll0A-050 600 600 '450 10 80 100 10 5 1 
6DllOA-120 1200 1200 '1200 10 100 70 10 5 3 
6DI15A-050 600 600 '450 15 80 100 15 5 1 
6D115A-120 1200 1200 1200 15 150 70 15 5 3 

6D120C-050 600 600 '450 20 100 100 20 5 1 
6D130A-050 600 600 '450 30 150 100 30 5 3 
6D130A·120 1200 1200 1200 30 230 70 30 5 3 

6D150A-050 600 600 '450 50 230 100 50 5 3 
6D175A·050 600 600 '450 75 350 100 75 5 3 

HIGH VOLTAGE RECTIFIERS/ASSEMBLIES 
10 

(rnA) 
VF 
(V) 

Pk~. l, 
(m) 

15 
15 
15 

15 
15 
15 

15 

15 
15 

15 

15 
15 

15 
15 
15 

15 
15 

15 
15 
15 

15 
15 

12 
15 
12 
15 

12 
12 
15 

12 
12 

Pkg. Dia, 
(in) 

RESIN PACKAGE, 80 NANOSECOND RECOVERY 3mm DIAMETER 
ESJA88-06 6 5 22.4 .08 .256 .098 
ESJA88-08 8 5 28.0 .08 .256 .098 
ESJA82-1O 10 5 33.6 .08 .394 .118 

ESJA82-12 12 5 42.0 .08 .394 .118 
ESJAS2-14 14 5 47.6 .08 ,394 .118 
ESJA83-16 16 5 56.0 .08 472 ,118 

ESJA83-18 18 5 61,6 ,08 .472 .118 
ESJA83-20 20 5 70,0 .OS .472 ,118 
ESJA86-24 24 5 84,0 .08 .591 ,118 

2 
2 
2 

2 
2 
2 

2 

3 
3 

3 

3 
3 

'3 
3 
3 

3 
3 

3 
3 
3 

3 
3 

2 
3 
2 
3 

1 
4 
3 

4 
4 

RESIN PACKAGE, 100 NANOSECOND RECOVERY 3mm DIAMETER 
ESJA57-04 4 5 12.5 .10 .197 .098 
ESJA54-06 6 5 20,0 ,10 ,315 ,118 
ESJA54·08 8 5 25.0 .10 .315 .118 

ESJA52-10 10 5 30,0 ,10 ,394 ,118 
ESJA52-12 12 5 37.5 ,10 .394 .118 
ESJA52-14 14 5 42.5 ,10 ,394 .118 

ESJA53-16 16 5 50.0 .10 .472 ,118 
ESJA53-18 18 5 55.0 .10 .472 ,118 
ESJA53-20 20 5 62.5 .10 .472 ,118 

ESJA56-20 20 5 62,5 .10 .591 ,11S 
ESJA56-24 24 5 75.0 .10 .591 .11S 

X·RAY DIODES 
ESJC04-05 5 420 8.4 .394 .236 
ESJC01-09 9 350 12.0 .866 .295 

ESJC03-09 9 280 18.0 ,591 ,177 
ESJC01-12 12 350 12,0 .866 .295 

M204 
M204 
M209 

M210 
M210 
Ml06 

Ml06 

M105 
Ml05 

Ml05 
Ml05 

M204 
M206 
M206 

M207 
M207 

M204· 
M206 
M206 

M207 
M207 

M601 
M604 
M604 
M605 

M604 
M603 
M606 

M603 
M603 

Wire Dia. 
(in) 

.020 
,020 
.024 

,024 
.024 
.024 

,024 
.024 
.024 

.020 

.024 

.024 

.024 

.024 
,024 

,024 
.024 
,024 

,024 
,024 

.047 

.047 

.031 

.047 
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High Power/Voltage Rectifier Assemblies 
Schottky and Fast Recovery Diodes 
HIGH VOLTAGE ASSEMBLIES 

CS4107A12 12 1.5 17 - 7 
CS4107A15 15 1.5 20 - 7 
CS4107A20 20 1.5 25 - 7 
CS4107A25 25 1.5 30 - 7 
CS4107A30 30 1.5 35 - 7 
CS4107X12 12 1.5 22 .15 7 
CS4107X15 15 1.5 25 .15 7 
CS4107X20 20 1.5 30 .15 7 
CS4107X25 25 1.5 35 .15 7 
CS4107X30 30 1.5 40 .15 7 

Pkg. Dimen
sion (in.) 

width x height 

1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 
1 x 1.25 

Wire Dia. 
(in.) 

Term. 
Term. 
Term. 
Term. 
Term. 
Term. 
Term. 
Term. 
Term. 
Term. 

SCHOTTKY "QUICK REFERENCE" SELECTION GUIDE 
PACKAGE 45 VOLT 90 VOLT 

Part Number lo(A) Pkg. Part Number lo(A) Pkg. 
ERA 82-004 (Mini Molded) .6 1 ERA 84-009 1.0 2 

AXIAL ERA 81-004 1.0 2 ERB 84-009 2.0 4 
LEAD ERB81-004 2.0 4 ERC 84-009 3.0 7 

ERC81-004 3.0 7 
S ERC 81S-004 5.0 7 
I 

TO-220 ERC 80-004 5.0 9 ERC 88-009 5.0 9 N 
G ERC 62-004 10.0 9 
L TO-3P ERD 80-004 15.0 10 
E ERG 80-004 50.0 10 

STUD ERD 81B-004 15.0 13 
ERE 81B-004 30.0 14 
ERG 81 B-004 60.0 15 

MODULE ESAG 84-004 (40V) 200.0 -
TO-220 ESAB 82-004 5.0 11 ESAB 85-009 5.0 11 

ESA'C 82-004 10.0 11 ESAC 85-009 10.0 11 
D 

TO-3P ESAC 83-004 20.0 12 ESAC 87-009 16.0 12 U 
A ESAD 83-004 30.0 12 ESAD 85-009 25.0 12 

L ESAE 83-004 50.0 12 
TO-3 ESAC 81-004 8.0 16 

ESAD 81-0040 30.0 17 

FAST RECOVERY "QUICK REFERENCE" 
SELECTION GUIDE 

PACKAGE 200V 400V 600V 

trr Part trr Part trr 
Part Number 10(A) ns Pkg. Number 10(A) n s Pkg. Number 10(A) ns Pkg. 

ERA 91-02 .5 35 1 ERA 38-04 .5 50 1 ERA 38-0B .5 50 1 
ERB 91-02 1.0 35 3 ERA 21-04 .5 400 2 ERA 21-06 .5 400 2 
ERC 91-02 3.0 35 7 ERA 22-04 .5 400 1 ERA 22-06 .5 400 1 
ERC 35-02 2.5 100 7 ERB 43-04 .5 400 3 ERB 43-0B .5 400 3 
ERA 21-02 .5 400 2 ERB 28-04 .5 400 5 ERB 28-06 .5 400 5 

AXIAL ERA 22-02 .5 400 1 ERA 48-04 .8 400 1 ERC 24-0B 1.0 400 5 
S ERB 43-02 .5 400 3 ERB 44-04 1.0 400 3 ERC 25-0B 1.2 400 6 
I ERA 48-02 .8 400 1 ERr, 24-04 1.0 400 5 ERD 28-0B 1.5 400 7 
N ERB 44-02 1.0 400 3 ERC 47-04 1.2 400 6 ERIJ 29-06 2.5 400 8 
G ERC 47-02 1.2 400 B ERC 25-04 1.2 400 B ERB 24-0BC 1.0 700 5 
L ERD 29-02 2.5 400 8 ERD 28-04 1.5 400 7 ERB 24-0BD .7 1000 5 
E ERD 29-04 2.5 400 8 

ERB 24-04C 1.0 700 5 
ERB 24-040 .7 1000 5 

500V 800V 1000V 
AXIAL ERA 38-05 .5 50 ERA 22-08 .5 400 1 ERA 34-10 .1 150 

ERB 43-08 .5 400 3 ERA 22-10 .5 400 
200V 400V BOOV 

TO-220 ERC 90-02 5 35 9 ERC 20-04 5 400 9 
ERC 20-02 5 400 9 
ESAB 92-02 5 35 11 ESAC 25-04 10 400 11 
ESAC 92-02 10 35 11 (C, N, OJ 
ESAB 33-02CS 5 100 11 
ESAC 33-02CS 10 100 11 

TO·220 ESAC 33-02 8 100 11 
(C, N, OJ 

ESAC 31-02 10 300 11 
D (C, N, D) 
U ESAC 25-02 10 400 11 
A (C, N, D) 
L ESAC 93-02 12 35 12 ESAD 25-04 15 400 12 

ESAD 92-02 20 40 12 (C, N, D) 
ESAD 33-02 15 100 12 

TO-3P (C, N, D) 
ESAC 33-02CS 20 100 12 
ESAD 25-02 15 400 12 
(C, N, D) 

TO-66 ESAC 75-02 800 16 
TO-3 ESAD 75-02 16 300 17 
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The DELBERT BLINN COMPANY has for many years designed, fabricated and supplied specialty hardware items 
for the rapidly changing and expanding electronics industry. Our vast experience in plastic and metal fabrica
tion guarantees you the best possible service for your particular needs regardless of quantity. 

~ 'I ~ 
~ oo,p 

Q Q 

Many other heat sink, trans
istor pad and specialty items 
not shown above are avail
able. 

Write for additional informa
tion. 

PHONE(714) 623-1257 

Or (213) 628-8794 

FAX (714) 622-6218 

A·2130 

HEAT SINK 
DISSIPATORS 

Efficiency, light weight and 
economy are incorporated 
in a complete line of pro
fessionally engineered heat 
sinks available in a variety 
of sizes and shapes. Materi
al: Aluminum 6063-T5 al
loy, mill finish. Lengths to 
5 ft. available. (Serrations-
U.S. Pat. No. 31632071. 
Can be cut, drilled, ano
dized or painted to your 
specifications. 

CATALOG SERIES - AHS 

TRANSISTOR HEAT 
SINKS 

Made of high purity (99+ 
%1 sintered BeO, these 
sinks provide a satisfactory 
solution to the design engi
neer where electronic appli
cations require both dielec
tric insulation and high heat 
transfer. 

MOUNTING KITS 

These and other standard 

kits incorporating mica, ber

yllium oxide or anodized 

aluminum insulators provide 

the parts necessary to 

mount all semi-conductors. 

Special materials and con

figurations can also be fur

nished to your specifications. 

NYLON CUP 
WASHER FILLERS 

Employed as insurance 
against do mag e,these 
quality fillers are molded 
from high strength Polya
mide (nylon) and guarantee 
chip and crack free panel 
installation. 

Available in Nos. 6, 8, 10 
and 12 screw sizes. 

CATALOG SERIES -'- NWF 

When custom designs or ~odifications of standard 
electronic hardware parts are needed, our years of 
experience in the molding, extruding, stamping and 
fabrication of metal and plastic parts enables us to 

. supply you with parts unsurpassable in quality. 

We can help you successfully meet competition in 
today's highly competitive market. 

ELECTRONIC SPECIALTIES 
P. O. BOX 2007 • POMONA, CALIFORNIA 91766 

For manufacturers' sales offices, see yellow pages EEM 1988 
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BRIDGE RECTIFIERS 
Hundreds of stock designs. Surface 
mount, printed circuit board types, 
miniature and standard cases, round 
and square cases, metal and epoxy 
cases, wire and quick connect terminals. 
Single-phase, 3-phase, center taps, 
doublers, UL Recognition. 

VOLTAGES: 50 to 1,400 PRV 
CURRENTS: 1 to 100 Amperes 
SURGES: To 1,000 Amperes 
RECOVERY TIMES: To 50 ns 

HVDIODES 

HV ASSEMBLIES 
CUSTOM AND STANDARD 
Blocks, High Voltage Packs, Cylinders, 
CRT Rectifiers, Cartridges, Night Vision 
Arrays, High Temperature, Solid-State 
Rectifier Tubes. SPECIALS: Electronic 
Devices, Inc. also specializes in the 
design and manufacture of custom high 
voltage assemblies. For solutions to your 
unique problems, just give us a call. 
VOLTAGES: To 250,000 PRV 
CURRENTS: To 25 Amperes 
SURGES: To 1,000 Amperes 
RECOVERY TIMES: To 50 ns 

Hundreds of designs are available from 8~1.® . . _ _ _ 
stock .... electronic devices. Inc. 
VOLTAGES: 50 to 15,000 PRV ,... ... 
CURRENTS. T< 6 A . Electronic Devices, Inc. has speCialized since 

• 0 mperes 1951 in the design and manufacture of 
SURGES: To 1,000 Amperes rectifiers. Our engineering abilities have 
RECOVERY TIMES: To 50 ns enabled us to develop a number of patented, 
OPERATING TEMP: To 200 0 C unique, products. Our ability to perform every 

FREE SAMPLES 
Write or call outlining your OEM requirements 
for samples (some restrictions may apply) 

FREE CATALOGS 
Condensed catalogs and a large engineering 
catalog are available. 

FREE PHONE CALL 
CALL 1-800-678-0828 

..... (OJ 21 GRAY OAKS AVE. YONKERS. NY 10710 

8==1~1~6CI;o;i~8 d~vr~~;:5i~'c. 

manufacturing process gives us complete 
quality control over every step from silicon 
diffusion to final inspection for high quality 
and reliability products. 

A FEW EXAMPLES OF OUR EXPERIENCE 
CONSUMER: electrostatic air cleaners, ion 
generation, battery chargers. INDUSTRIAL: 
Computers and peripherals, motor drives, 
induction welding and heating, X-ray and 
medical equipment. MILITARY: night vision, 
radar, jet engine ignition, communications . 

~ AN AMERICAN ELECTRONIC COMPONENTS COMPANY 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2131 
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F.Ela~OR ~Quality Discrete Silicon Semiconductors 
ectronlc .. 

Components Inc. 

ZENER DIODES 
O.4W I o.sw 1W 

Nominal TMax ~ + 175·C 

Zener Cathode ~ Polarity Mark 

Voltage 00·35 00·35 00·35 00·41 

2.4 1N5221B 
2.5 1N5222B 
2.7 lN5223B 
2.8 lN5224B 
3.0 lN5225B 

3.3 lN5226B lN4726A 
3.6 lN5227B lN4729A 
3.9 lN5228B lN4730A 
4.3 lN5229B lN4731A 
4.7 lN5230B lN4732A 

5.1 lN751A lN5231B lN4733A 
5.6 lN752A lN5232B lN4734A 
6.0 lN5233B 
6.2 lN753A lN5234B lN4735A 
6.6 lN754A lN957B lN5235B lN4736A 

7.5 lN755A lN958B 1 N5236B 1 N4737A 
6.2 lN756A lN959B lN5237B 1 N4738A 
8.7 lN5238B 
9.1 lN757A lN960B lN5239B lN4739A 
10 lN758A lN961B lN5240B lN4740A 

11 lN962B lN5241B lN4741A 
12 lN759A lN963B lN5242B lN4742A 
13 lN964B lN5243B lN4743A 
14 lN5244B 
15 lN965B lN5245B lN4744A 

16 lN966B lN5246B lN4745A 
17 lN5247B 
16 lN967B lN5246B lN4746A 
19 lN5249B 
20 lN968B 1 N5250B 1 N4747A 

22 lN969B lN5251B lN4748A 
24 lN970B 1 N5252B lN4749A 
25 1 N5253B 
27 lN971B lN5254B lN4750A 
28 lN5255B 

30 lN972B lN5256B lN4751A 
33 lN973B lN5257B lN4752A 
36 
39 
43 

47 
51 
56 
60 
62 

68 
75 
62 
67 
91 

100 
110 
120 
130 
140 .... 

150 
160 
170 
160 
190 
200 

TRANSIENT SUPPRESSOR DIODES 
P6KE SERIES 

Breakdown Max. Clamping Voltage 

VeR ma~.C1L';:~I~~po. Volts ({v1T 
Nom rnA Type Volts Amps 

7.5 10 P6KE7.5A 11.3 53 
6.2 10 P6KE6.2A 12.1 50 
9.1 1 P6KE9.1A 13.4 45 

10 1 P6KE10A 14.5 41 
11 1 P6KE11A 15.6 38 
12 1 P6KE12A 16.7 36 

13 1 P6KE13A 18.2 33 
15 1 P6KE15A 21.0 28 
16 1 P6KE16A 22.5 27 
18 1 P6KE18A 26.5 23 
20 1 P6KE20A 27.7 22 
22 1 P6KE22A 30.6 20 

SW 

TMax ~ + 1S0·C 

00·27A 

lN5345B 
lN5346B 
lN5346B 

lN5348B 
lN5349B 
lN5350B 
lN5351B 
lN5352B 

lN5353B 
lN5354B 
lN5355B 
lN5356B 
lN5357B 

lN5358B 
lN5359B 
lN5360B 
lN5361B 
lN5362B 

lN5363B 
lN5364B 
lN5365B 
lN5366B 
lN5367B 

lN5368B 
lN5369B 
lN5370B 
lN5371B 
lN5372B 

lN5373B 
lN5374B 
lN5375B 
lN5376B 
lN5377B 

1N5376B 
lN5379B 
lN5380B 
lN5381B 
lN5382B 

lN5363B 
1 N5364B 
1 N5385B 
lN5386B 
lN5387B 
lN5388B 

Breakdown 
VeR 
Volts @)1r 
Nom mA 

24 1 
27 1 
30 1 
33 1 
36 1 
39 1 

43 1 
47 1 
51 1 
62 1 
56 1 
68 1 

Type 

P6KE24A 
P6KE27A 
P6KE30A 
P6KE33A 
P6KE36A 
P6KE39A 

P6KE43A 
P6KE47A 
P6KE51A 
P6KE62A 
P6KE56A 
P6KE68A 

TRANSIENT SUPPRESSOR DIODES 
1N62 AND 1.SKE SERIES 

Breakdown 

VBR 
Volts @1T 
Nom mA Type 

6.2 10 lN6269 1.5KE8.2 
6.2 10 lN6269A 1.5KE8.2A 
9.1 1 lN6270 1.5KE9.1 
9.1 1 1N6270A 1.5KE9.1A 

10.0 1 lN6271 1.5KE10 

10.0 1 lN6271A 1.5KE10A 
11.0 1 lN6272 1.5KEll 
11.0 1 lN6272A 1.5KEllA 
12.0 1 lN6273 1.5KE12 
12.0 1 lN6273A 1.5KE12A 

13.0 1 lN6274 1.5KE13 
13.0 1 lN6274A 1.5KE13A 
15.0 1 lN6275 1.5KE15 
15.0 1 lN6275A 1.5KE15A 
16.0 1 lN6276 1.5KE16 

16.0 1 lN6276A 1.5KE16A 
18.0 1 lN6277 1.5KE18 
18.0 1 1 N6277A 1.5KE18A 
20.0 1 lN6278 1.5KE20 
20.0 1 lN6276A 1.5KE20A 

22.0 1 1 N6279 1.5KE22 
22.0 1 lN6279A 1.5KE22A 
24.0 1 lN6260 1.5KE24 
24.0 1 lN6260A 1.5KE24A 
27.0 1 lN6261 1.5KE27 

27.0 1 lN6261A 1.5KE27A 
30.0 1 lN6262 1.5KE30 
30.0 1 lN6262A 1.5KE30A 
33.0 1 lN6263 1.5KE33 
33.0 1 lN6263A 1.5KE33A 

36.0 1 lN6264 1.5KE36 
36.0 1 lN6264A 1.5KE36A 
39.0 1 1 N6265 1.5KE39 
39.0 1 lN6285A 1.5KE39A 
43.0 1 lN6286 1.5KE43 

43.0 1 lN6286A 1.5KE43A 
47.0 1 lN6267 1.5KE47 
47.0 1 lN6267A 1.5KE47A 
51.0 1 lN6266 1.5KE51 
51.0 1 lN6266A 1.5KE51A 

56.0 1 lN6269 1.5KE56 
56.0 1 lN6269A 1.5KE56A 
62.0 1 lN6290 1.5KE62 
62.0 1 lN6290A 1.5KE62A 
660 1 lN6291 I.SKE66 

66.0 1 lN6291A 1.5KE66A 
75.0 1 lN6292 1.SKE7S 
75.0 1 lN6292A 1.SKE75A 
82.0 1 lN6293 1.SKE82 
62.0 1 lN6293A 1.5KE62A 

91.0 1 1 N6294 1.5KE91 
91.0 1 lN6294A 1.SKE91A 

100.0 1 1 N6295 I.SKE100 
100.0 1 lN6295A I.SKE100A 
110.0 1 1 N6296 1.SKE110 

110.0 1 lN6296A 1.5KEll0A 
120.0 1 lN6297 1.5KE120 
120.0 1 lN6297A 1.5KE120A 
130.0 1 lN6298 1.5KE130 
130.0 1 lN6298A 1.5KE130A 

150.0 1 lN6299 1.5KE150 
150.0 1 lN6299A 1.5KE150A 
160.0 1 lN6300 1.5KE160 
160.0 1 lN6300A 1.5KE160A 
170.0 1 lN6301 1.5KE170 

170.0 1 lN6301A 1.5KE170A 
180.0 1 lN6302 I.SKEI80 
180.0 1 lN6302A I.SKEI80A 
200.0 1 ;N6303 I.SKE200 
200.0 1 lN6303A 1.5KE200A 

* Available in both unidirectIonal & bl-drrectronal 

Max. Clamping Voltage Breakdown 

ma~ClL';:~I~~po. VeR 
Volts @1T 

Volts Amps Nom mA Type 

33.2 16 75 ~ P6KE75A 
37.5 16 82 P6KE62A 
41.4 14.4 91 P6KE91A 
45.7 13.2 100 P6KE100A 
49.9 12 110 P6KEll0A 
53.9 122 120 1 P6KE120A 

59.3 10.1 130 1 P6KE130A 
64.8 9.3 150 1 P6KE150A 
70.1 8.6 160 1 P6KE160A 
77.0 7.8 170 1 P6KE170A 
85.0 7.1 180 1 P6KE180A 
92.0 6.5 200 1 P6KE200A 

Part numbers shown are for unipolar devices. Add C or CA suffix 10 specify bipolar suppressors. Also available in other tolerances. 

A·2132 For manufacturers' sales offices, see yellow pages 

Max. Clamping Voltage 

ma~.C1'i::~ I~~po. 
Volts Amps 

12.5 120.0 
12.1 124.0 
13.6 109.0 
13.4 112.0 
15.0 100.0 

14.5 103.0 
16.2 93.0 
15.6 96.0 
17.3 87.0 
16.7 90.0 

19.0 79.0 
18.2 82.0 
22.0 68.0 
21.2 71.0 
23.5 64.0 

22.5 67.0 
26.5 56.5 
25.2 59.5 
29.1 51.5 
27.7 54.0 

31.9 47.0 
30.6 49.0 
34.7 43.0 
33.2 45.0 
39.1 36.5 

37.5 40.0 
43.5 34.5 
41A 36.0 
47.7 31.5 
45.7 33.0 

52.0 29.0 
49.9 30.0 
56.4 26.5 
53.9 26.0 
61.9 24.0 

59.3 25.3 
67.8 22.2 
64.6 23.2 
73.5 20.4 
70.1 21.4 

60.5 18.6 
77.0 19.5 
69.0 16.9 
65.0 17.7 
96.0 15.3 

92.0 16.3 
106.0 13.9 
103.0 14.6 
116.0 12.7 
113.0 13.3 

131.8 l1A 
125.0 12.0 
144.0 10.4 
137.0 11.0 
156.0 9.5 

152.0 9.9 
173.0 6.7 
165.0 9.1 
187.0 6.0 
179.0 6A 

215.0 7.0 
207.0 7.2 
230.0 6.5 
219.0 6.6 
244.0 6.2 

234.0 6A 
258.0 5.8 
246.0 6.1 
267.0 5.2 
274.0 5.5 

Max. Clamping Voltage 

ma~.C1L';:~I~~po. 
Volts Amps 

103.0 5.6 
113.0 5.3 
1250 4.8 
137.0 4.4 
152.0 4.0 
165.0 3.6 

179.0 3.3 
207.0 2.9 
219.0 2.7 
234.0 2.6 
246.0 2.4 
274.0 2.2 
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4800 DISCRETE SEMICONDUCTORS 4800 

E~'~t~OR ~Quality Discrete Silicon Semiconductors 
ecroniC .. 

Components Inc. 

GENERAL PURPOSE RECTIFIERS 
10, AVERAGE RECTIFIED FORWARD CURRENT (Amperes) 

VRRM 

VOLTS 

50 lN4001 
100 lN4002 

200 lN4003 
300 

400 lN4004 

500 

600 lN4005 

BOO lN4oo6 
1000 lN4007 
1300 BY133' 

BRIDGE RECTIFIERS 

1,5 

00-15 ;,I -; 
I 

I 
/' 

lN5391 

lN5392 

lN5393 

lN5394 

lN5395 

lN5396 
lN5397 

lN539B 

lN5399 

00-27A 
Plastic 

lN5400 

lN5401 

lN5402 

lN5404 

lN5406 

lN5407 
lN540B 

P600A 

P600B 

P600D 

P600G 

P600J 

P600K 

10, AVERAGE RECTIFIED FORWARD CURRENT (Amperes) 

1.0 1.5 4.0 10.0 

Plastic Plastic Plastic Plastic Metal Case 
Cas. Case Cas. Case 

0 0 ~ 1 ij [I . . .. 
'T 

VnRM I 
50 WLOO5F W005F FBP005 FBU4A 

100 FBU4B FB100l 

200 WL02F W02F FBP02 FBU4D FB1002 

400 WL04F W04F FBP04 FBU4G FB1004 

600 WL06F W06F FBP06 FBU4J FB1006 

BOO WLOBF WOBF FBP08 FBU4K 

1000 WF10F Wl0F FBP10 FBU4M 

Fagor Electronic Components, Inc. 
121 West 27th Street, 4th Floor 
New York, NY 10001 
Tel. (212) 463-7168,463-7169 
Fax (212) 463-7199 
Wats Line: (800) 283-8383 

8419 Canoga Avenue 
Canoga Park, CA 91304 
Tel. (818) 718-2500, (800) 624-5367 
Fax (818) 341-2860 
Wats Line: (800) 624-5367 

~ 

FAST RECOVERY RECTIFIERS 

lN4933 

lN4934 

lN4935 

lN4936 

lN4937 

25.0 

Metal Case 

w 
FB2500 
FB2501 

FB2502 
FB2504 

FB2506 

MR850 

MR851 

MR852 

MR854 

MR856 

35.0 

Metal Case 

il( 
FB3500 

FB3501 

FB3502 

FB3504 

FB3506 

FAGOR 
Electronic 
Components, Inc. 

50.0 

MR820 

MRB21 

MRB22 

MRB24 

MRB26 

Metal Case 

, i 
1?I'I~ 

FB5000 
FB5001 

FB5002 

FB5004 

FB5006 

EI:M 1988 For manufacturers' sales offices, see yellow pages A·2133 



4800 DISCRETE SEMICONDUCTORS 

ECG® 
Universal Replacement Semiconductors 

Maintenance - Routine Preventive Maintenance 

Repair - Repair of Equipment Failures 

Operations - Plant/Equipment Renovations 

TRANSISTORS ................................................. . 69 case styles to fit almost every application. 

Both Silicon and Germanium Bi-Polar Types ................................................................................. . 
Complementary Pairs ..................................................................... . 
Bi-Polar Selector Guide (Silicon & Germanium) ....................... . 
RF Selector Guide ......................................................................... . 
Field Effect Transistors (FET) ..................................................... . 

Darlington Power Transistors ....................... c •••••••••••••••••••••••••••••••••• 

DIODES AND RECTIFIERS ............................. . 
General Purpose ............................................................................. . 
PIN Diodes .......................... , ............................................................ . 
HV Rectifiers ................................................................................... . 
Varistors (Temperature Compensating Diodes) ......................... . 
Varistors (Voltage Compensating Diodes) ................................... . 
Varactors (Variable Capacitance Diodes) ..................................... . 
Bridge Rectifiers ............................................................................. . 
HV Rectifiers (Avalanche Silicon) ................................................. . 

ZENER DIODES ............................................... . 

INDUSTRIAL RECTIFIERS ..... ~ ....................... . 

SILICON CONTROL RECTIFIERS (SCR) 

Up to 200 watts, up to 1500 volts 

Covering RF Power devices to 870 MHz 
Both single and dual gate devices. Suitable from 
audio through UHF 
Gain up to 90K, power up to 250W, IC to 50A 

42 case styles for most applications 
Both Silicon and Germanium 
For fast switching 
Voltages to 45,000 volts 
Biasing diodes to achieve stability 

For tuning, AFC 
1 Amp to 40 Amps, up to 1000 volts 
High voltage and high current 

From V2 to 50 waits, from 2.4 to 200 volts, axial 
and stud cases 

From 3 to 2200 Amps up to 1600 volts 

Phase Control............ ................ ........................................................ 0.8 to 1880 Amps, voltages to 1200v 
Switching .......................................................................................... Frequencies to 16 kHz 

4800 

TRIACS .............................................................. 0.8 to 40 amperes, with voltages up to 1000 v in a variety 
of case styles to accommodate most applications 

MICROPROCESSORS/RAM's .............. .......... Seven popular microprocessors and their peripherals 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-225-8326 

PhilipsECG 
A North American Philips Company 

A·2134 For manufacturers' sales offices, see yellow pages EEM 1988 



4800 DISCRETE SEMICONDUCTORS 4800 

ECG® 
Universal Replacement Semiconductors 

LINEAR INTEGRATED CIRCUITS ................. . 
Linear IC and Module Circuits ...................................................... .. 

OPTO-ELECTRONIC DEVICES .................... .. 
Discrete LED Indicators ................................................................ .. 
Infrared Emitting Diodes .............................................................. .. 
Phototransistor Detectors .............................................................. .. 
Optoisolators .................................................................................. .. 
Opto Interruptors ............................................................................ .. 
Bar Graph & LED Arrays .............................................................. .. 

INTERFACE INTEGRATED CIRCUITS ........ .. 
Display Driver Circuits .................................................................. .. 
Display Driver Outlines ................................................................... . 

DIGITAL INTEGRATED CIRCUITS ................. . 
CMOS ............................................................................................... . 
TTL (Including 74C CMOS Series) .............................................. .. 
DTL ................................................................................................... . 
HTL ................................................................................................... . 
RTL ................................................................................................... . 
HLL .................................................................................................. . 

SPECIAL PURPOSE DEVICES ...................... .. 
Silicon unijunction Transistors (UJT) ........................................... . 
Programmable Unijunction Transistor (PUT) .............................. .. 
Silicon Bilateral Switch (SBS) ....................................................... . 
Silicon Unilateral Switch (SUS) ............... ; .................................... .. 
Silicon Asymmetrical Switch (SAS) 
Silicon Controlled Switch (SCS) ........................ , .......................... . 
Bilateral Trigger Diodes (DIACs) ............................................ , ... .. 

TRANSIENT SUPPRESSORS 
Metal Oxide Varistors (MOV) .................................................. .. 
Surge Clamping Diodes .......................................................... .. 
Direct Plug-in Transient Surge Suppressors ........................ .. 

Op amps, wide band amplifiers, single and dual com
parators, voltage regulators, VCO's, Audio PO's, zero 
crossing switches and timing circuits. Some in choice 
of package styles. 

Red, orange, green, yellow and IR, in both narrow and 
wide angle. Photo-transistors to cover the IR and visible 
spectrum. Optoisolators with transistor, Darlington, SeR 
or TRIAC outputs. Both 1 and 2 digit numeric displays. 

Analog and digital IC's for both decoding and driving 
from both CMOS and TTL logic. 

4000, 4500 series and 40000 series. 
74C, 74L, 74H, 74LS, 74S and 7400 series. 

545-page Philips ECG Master Guide ... 
4000 ECG types that replace 
over 240,000 industry numbers. 

FOR NEAREST STOCKING DISTRIBUTOR 
SEE MANUFACTURER'S DIRECTORY OR CALL 1-800-225-8326 

PhilipsECG 
A North American Philips Company 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2135 



• Standard Rectifiers 
1.5-4800A, 50-4400V 

• Fast Recovery Rectifiers 
1.4-1500A, 50-3500V, .3-25 /-tsec 

• Phase Control Thyristors 
_2-2750A, 15-4500V 

• Inverter Grade SCRs 
3,2-2360A, 50-2000V, 
10-100 /-tsec 

• Reverse Conducting 
Thyristors 
60-1000A, 200-2500V, 
20-50/-tsec 

• Triacs 
.8-300A, 200-12QOV 

• GTO Thyristors 
300-3000A, (ITGQ), 200-4500V 

• Power Transistors 
1.5-800A, 40-1200V 

• Darlington Transistor 
Modules 
5-600A, 200-1400V 

• FETMODTM, MOSBlpTM 
Isolated Power Modules 
8-300A, 50-1000V 

• SCR/Diode Isolated 
Power Modules 
20-300A, 50-240OV 

• High Power Modules 
300-800A, 600-3000V 

• Assemblies 
.5-8700A, 1-688 IN 

FOR A PRODUCT LINE 
BROAD ENOUGH 

TO MEET 
YOUR DESIGN NEEDS. 

Powerex. offers more 
advanced power semiconductor 
modules to help you solve your 
toughest design problems. 
Choose from the best selection 
of isolated power module 
packages in the industry. Like 
the next-generation FETMODTM 
and cascade and cascode 
MOSBlpTM modules rated at 
8-300 Amperes, 50-1000 Volts 
for applications up to 100kHz. 

To choose from lead, stud, 
disc or modular packages 
in the product offerings listed, 
send for your free Powerex 
Product Ratings Selector. And 
contact the Powerex Marketing 
Department or Applications 
Department for service and 
technical support. 

Powerex, Inc. 
Hillis Street 
Youngwood, 
Pennsylvania 15697 

Powerex, Inc_ 
is a joint venture corporation of 
Westinghouse, 
GE, and Mitsubishi. . 

Powerex, Inc., Hillis Street, Youngwood, Pennsylvania 15697 (412) 925-7272 
TWX: 510/468-2840 • Rapifax: 412/925-4393 • Literature request, call Toll Free: 1-800-451-1415, in New York State: 1-315-457-9334 

A·2136 For manufacturers' sales offices, see yellow pages EEM 1988 
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snubber 
Ie either as 

or as multiple circuits 
package (e.g., half-bridge or 
circuits, etc.) 

·Powerrech 
Big Ideas in Big Power 

0-02 Fair Lawn Ave., Fair Lawn, NJ 07410 
1-201-791-5050 

For manufacturers' sales offices, see yellow pages 



4800 

TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

LIQUID LEVEL 
CONTROLS 

SOLID STATE 
RELAYS 

TERMINAL aLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

A·2138 

DISCRETE SEMICONDUCTORS 4800 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-in-Time Progrsm. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zeitler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat 
Bosch Carlingswitch Eagle Signal 

Carlingswitch 
C.P. Clare C&K Guardian 

Heinemann 
Coto EECO Industrial Timer 

Poller & Brumfield 
Crydom Controls Electro-Mech Magnecrafl 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Poller & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector In Oslo 
Idec line Electric OTTO 
lumberg Magnecrafl Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Poller & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitro~~Beau Omron 
Welcon/Wells Poller & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKl SOLENOID Engler Sigma 

Standex Leecraft Dormeyer Hecon Lumex 
IVO Stantel Guardian 

Kessler-Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root lillelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDI Generallnstr. Dolan·Jenner 

Aavid 
Electro 

Underwriters Safety 
Buchanan 

Omron 
Vernitron-Beau 

FANS 
Electrovert 

Photoswitch/ AB 

Aromat 
Harvey Hubbell 

Skan-A-Matic 
H.H. Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Microtrsn 
KNOBS Agestat Stancor 

FILTERS Cosmo/Kurz-Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN StOCK 
MAILING ADDRESS 

• 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER D~IBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ til ~ .'\~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

, For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
r:USES & FUSE HOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

" RELAYS 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

EEM 1988 



4800 DISCRETE SEMICONDUCTORS 4800 

TAG 
Semiconductors 43 Third Avenue, Burlington, MA 01830' 617/272-3704 
A Raytheon Company 

Part Number Definition 
IGT·Current Range Non-Sensitive SeR's Technology Current Sensitive Gate SeR's 

(>200rA) Voltage Package Range «200~A) 

SCR Code Min Max(~A) Code Min Max(mA) 

E ~ Epitaxial (Fast) 01~uptolA OO~ - 20 05~ - 5 y~ 30 A~TO-92 
F ~ Fast (gold doped, glass passivated) 02~upt02A 01 ~ 1 20 07~ 5 10 F~ 60 B~ RD-26 
L ~ Light activated 03~3A 02~ - 200 08~ - 10 A~100 C~SOT-89 
P=Planar 04~4A 03~ 20 200 10~ 10 25 B~200 D~TO-18 
S = Glass passivated 05~5A 04~ - 50 12~ 25 50 C~300 E~TO-202-1 
X~Top Glass 06~6A 05~ 20 50 13~ - 50 D~400 F~TO-202-2 

Triac 
OS~8A 06~ 50 200 14~ 30 75 M~600 G~TO-39 
10~10A 07~ - 5 15~ 1 5 S~700 H=TO-220 

T = Glass passivated 12~12A OS~ 1 5 N~SOO J ~ TO-220 Isolated 

Z~Top Glass 15~15A 09~ - 1 Triaes P~ 1000 K ~ RD-l 01 Isolated 
16~16A 10~ 5 20 mA max in Quad V ~ 1200 L~SOT-23 

Diac 25~25A Code I II III IV M = Micro Mini 

0= Glass passivated 
40~40A Q~ RD-l0llsolated 

02~ 3 3 3 3 Gate Faston 0.8 mm 
05~ 5 5 5 5 R~ DO-35 
09~ 10 10 10 10 S~Sub Mini 
10= 25 25 25 25 T ~ TO-92 Taped and 
12~ 50 50 50 50 Reeled 
13~ 50 50 50 75 U ~TO-21S 

Diacs VBO (Volts) 
V~Vial 

W ~ Waffle Pack 

Code Min Typ Max X = Expanded Water 
Y = Unscribed Wafer 

01 29 32 35 Z~ Specials 
02 30 32 34 
03 2S 32 36 

Special Selections on all Products 

Codes 20 to 99 

Example T1010MH: T ~Glass passivated Triac 110~ lOA 11O~ IGT 25125125125 rna 1 M ~600 V 1 H~ TO-220 

,~', ,. '/~. 
G CAe C 

SOT 23 TO 92 RD 26 TO 18 TO 39 TO 202-1 TO 202-2 

seR'S 
IGT(rA) 

Package IT (RMS) VORM Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max Min-Max 
(Amps) VRRM - 1 - 5 1 5 - 20 1 20 5 20 20 50 - 50 20 200 50200 - 200 

SOT23 0.2 100 P0102AL 
200 P0102BL 
300 P0102CL 
400 P0102DL 

TO 92 O.S 100 P0109AA P0107AA P010BAA P0100AA P0101AA POll0AA P0105AA P0104AA P0103AA P0102AA 
200 P0109BA P0107BA P0108BA P0100BA P0101BA POll0BA P0105BA P0104BA P0103BA P0102BA 
300 P0109CA P0107CA P010BCA P0100CA P0101CA P0110CA P0105CA P0104CA P0103CA P0102CA 
400 P0109DA P0107DA P010SDA P0100DA P0101DA POll0DA P0105DA P0104DA P0103DA P0102DA 
600 P0101MA POll0MA P0103MA 
SOO P0101NA POll0NA P0103NA 

O.B 200 X0105BA X0104BA X0103BA X0106BA X0102BA 
400 X0105DA X0104DA X0103DA X0106DA X0102DA 
600 X0105MA X0104MA X0103MA X0106MA X0102MA 
800 X0105NA X0104NA X0103NA X0106NA X0102NA 

1.25 200 X0205BA X0204BA X0203BA X0206BA X0202BA 
400 X0205DA X0204DA X0203DA X0206DA X0202DA 
600 X0205MA X0204MA X0203MA X0206MA X0202MA 
SOO X0205NA X0204NA X0203NA X0206NA X0202NA 

RD26 O.S 100 P0109AB P0107AB P010BAB P0100AB P0101AB POll0AB P0105AB P0104AB P0103AB P0102AB 
200 P0109BB P0107BB P0108BB P0100BB P0101BB POll0BB P0105BB P0104BB P0103BB P0102BB 
300 P0109CB P0107CB P0108CB P0100CB P0101CB POll0CB P0105CB P0104CB P0103CB P0102CB 
400 P0109DB P0107DB P0108DB P0100DB P0101DB POll0DB P0105DB P0104DB P0103DB P0102DB 

TO 18 1.0 100 P0102AD 
200 P0102BD 
300 P0102CD 
400 P0102DD 

TO 39 3.3 200 X0305BG X0303BG X0302BG 
400 X0305DG X0303DG X0302DG 
600 X0305MG X0303MG X0302MG 
SOO X0305NG X0303NG X0302NG 

TO 202-1 4 200 X0405BE X0403BE X0402BE 
400 X0405DE X0403DE X0402DE 
600 X0405ME X0403ME X0402ME 
BOO X0405NE X0403NE X0402NE 

TO 202-2 4 200 X0405BF X0403BF X0402BF 
400 X0405DF X0403DF X0402DF 
600 X0405MF X0403MF X0402MF 
SOO X0405NF X0403NF X0402NF 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2139 



4800 DISCRETE SEMICONDUCTORS 

TAG 
Semiconductors 43 Third Avenue, Burlington, MA 01830 • 617/272-3704 
A Raytheon Company 

SCR's 
IGT(mA) 

Package IT (RMS) VOAM Min-Max Min-Max Min-Max Min-Max Min-Max 
(Amps) VRRM - 0,2 - 5.0 1 5 5.0 10 10 25 

To 92 1.25 200 X0215BA 
(Preliminary) 400 X0215DA 

600 X0215MA 
BOO X0215NA 

TO 220 4 200 S0402BH S0405BH S0407BH S0410BH 
400 S0402DH S0405DH S0407DH S0410DH 
600 S0402MH S0405MH S0407MH S0410MH 
BOO S0402NH S0405NH S0407NH S0410NH 

6 200 S0602BH S0605BH S0607BH S0610BH 
400 S0602DH S0605DH S0607DH S0610GH 
600 S0602MH S0605MH S0607MH S0610MH 
BOO S0602NH S0605NH S0607NH S0610NH 

B 200 SOB02BH SOB05BH SOB07BH SOB10BH 
400 S0802DH SOB05DH SOB07DH SOB10DH 
600 SOB02MH SOB05MH SOB07MH ~g~~g~~ BOO SOB02NH SOB05NH SOB07NH 

10 200 S1005BH S1007BH S1010BH 
400 S1005DH S1007DH S1010DH 
600 S1005MH S1007MH S1010MH 
BOO S1005NH S1007NH S1010NH 

12 200 S1205BH S1207BH S1210BH 
400 S1205DH S1207DH S1210DH 
600 S1205MH S1207MH S1210MH 
BOO S1205NH S1207NH S1210NH 

SCR's 
IGT(mA) 

Package IT (RMS) VOAM Min-Max Min-Max Min-Max 
(Amps) VRRM 10 25 25 50 30 75 

TO 220 16 200 S1610BH S1612BH 
400 S1610DH S1612DH 
600 S1610MH S1612MH 
BOO S1610NH S1612NH 

25 200 S2512BH S2514BH 
400 S2512DH S2514DH 
600 S2512MH S2514MH 
BOO S2512NH S2514NH 

40 200 S4012BH S4014BH 
400 S4012DH S4014DH 
600 S4012MH S4014MH 
BOO S4012NH S4014NH 

TO 3 Iso 25' 200 S2512BK S2514BK 
400 S2512DK S2514DK 
600 S2512MK S2514MK 
BOO S2512NK S2514NK 

25" 200 S2512BQ S2514BQ 
400 S2512DQ S2514DQ 
600 S2512MQ S2514MQ 
BOO S2512NQ S2514NQ 

40' 200 S4012BK S4014BK 
400 S4012DK S4014DK 
600 S4012MK S4014MK 
BOO S4012NK S4014NK 

40" 200 84012BQ 84014BQ 
400 S4012DQ S4014DO 
600 S4012MQ S4014MQ 
BOO 84012NQ S4014NQ 

* Gate Faston Thickness 0.5 mm * *Gate Faston Thickness O.S mm 

Triacs 
IGT(mA) Maximum 

Package 'T (RMS) VORM Q1-Q4 Q1-Q4 Q1-Q4 Ql-Q4 
(Amps) VRRM 3 5 10 25 

TO 92 O.B 200 Z0102BA Z0105BA Z0109BA ZOllOBA 
400 Z0102DA Z0105DA Z0109DA ZOl10DA 
600 Z0102MA Z0105MA Z0109MA ZOl10MA 
BOO Z0102NA Z0105NA Z0109NA ZOl10NA 

TO 39 3 200 Z0302BG Z0305BG Z0309BG Z0310BG 
400 Z0302DG Z0305DG Z0309DG Z0310DG 
600 Z0302MG Z0305MG Z0309MG Z0310MG 
BOO Z0302NG Z0305NG Z0309NG Z0310NG 

TO 202-1 4 200 Z0402BE Z0405BE Z0409BE Z0410BE 
400 Z0402DE Z0405DE Z0409DE Z0410DE 
600 Z0402ME Z0405ME Z0409ME Z0410ME 
BOO Z0402NE Z0405NE Z0409NE Z041 ONE 

TO 202-2 200 Z0402BF Z0405BF Z0409BF Z0410BF 
400 Z0402DF Z0405DF Z0409DF Z0410DF 
600 Z0402MF Z0405MF Z0409MF Z0410MF 
800 Z0402NF Z0405NF Z0409NF Z0410NF 

Triacs 
IGT(mA) Maximum 

Package (l~p;) VORM Ql-Q4 01-Q4 Ql-Q4 Ql-04 
VRRM 5 10 25 50 

TO 220 5 200 T0505BH T0509BH T0510BH T0512BH 
400 T0505DH T0509DH T0510DH T0512DH 
600 T0505MH T0509MH T0510MH T0512MH 
BOO T0505NH T0509NH T0510NH T0512NH 

6 200 T0605BH T0609BH T0610BH T0612BH 
400 T0605DH T0609DH T0610DH T0612DH 
600 T0605MH T0609MH T0610MH T0612MH 
BOO T0605NH T0609NH T0610NH T0612NH 

8 200 TOB05BH TOB09BH TOB10BH TOB12BH 
400 TOB05DH TOB09DH TOB10DH TOB12DH 
600 TOB05MH TOB09MH TOB10MH TOB12MH 
BOO T0805NH T0809NH T0810NH T0812NH 

10 200 T1010BH Tl012BH 
400 T1010DH T1012DH 
600 T1010MH T1012MH 
800 T1010NH T1012NH 

12 200 T1210BH T1212BH 
400 T1210DH T1212DH 
600 T1210MH T1212MH 
800 T1210NH T1212NH 

16 200 T1612BH 
400 T1612DH 
600 T1612MH 
800 T1612NH 

25 200 T2512BH 
400 T2512DH 
600 T2512MH 
BOO T2512NH 

Iso-Triacs 
U.L. Recognized, File Nr. E72763(M) 

Package IT (RMS) VORM 

(Amps) VRRM 

TO 220 Iso 4 200 
400 
600 
800 

6 200 
400 
600 
800 

8 200 
400 
600 
800 

10 200 
400 
600 
800 

12 200 
400 
600 
800 

15 200 
400 
600 
800 

TO 31so 25' 200 
400 
600 
800 

25" 200 
400 
600 
800 

40' 200 
400 
600 
800 

40" 200 
400 
600 
800 

* Gate Faston Thickness 0.5 mm 

* *Gate Faston Thickness 0.8 mm 

Q1-Q4 
10 

T0409BJ 
T0409DJ 
T0409MJ 
T0409NJ 

T0609BJ 
T0609DJ 
T0609MJ 
T0609NJ 

IGT(mA) 

Ql-Q4 Ql-04 
25 50 

T0410BJ 
T0410DJ 
T0410MJ 
T0410NJ 

T0610BJ T0612BJ 
T0610DJ T0612DJ 
T0610MJ T0612MJ 
T0610NJ T0612NJ 

T0810BJ T0812BJ 
T0810DJ T0812DJ 
T0810MJ TOB12MJ 
T0810NJ T0812NJ 

T1010BJ T1012BJ 
T1010DJ T1012DJ 
T1010MJ T1012MJ 
T1010NJ T1012NJ 

T1212BJ 
T1212DJ 
T1212MJ 
T1212NJ 

T1512BJ 
T1512DJ 
T1512MJ 
T1512NJ 

T2512BK 
T2512DK 
T2512MK 
T2512NK 

T2512BO 
T2512DO 
T2512MO 
T2512NO 

T4012BK 
T4012DK 
T4012MK 
T4012NK 

T4012BO 
T4012DQ 
T4012MO 
T4012NQ 

4800 

P.l-Q3, Q 
50 75 

Tl013BH 
T1013DH 
T1013MH 
T1013NH 

T1213BH 
T1213DH 
T1213MH 
T1213NH 

T1613BH 
T1613DH 
T1613MH 
T1613NH 

T2513BH 
T2513DH 
T2513MH 
T2513NH 

Ql-03.04 
50 75 

T0813BJ 
T0813DJ 
T0813MJ 
T0813NJ 

Tl013BJ 
T1013DJ 
Tl013MJ 
T1013NJ 

T1213BJ 
T1213DJ 
T1213MJ 
T1213NJ 

T1513BJ 
T1513DJ 
T1513MJ 
T1513NJ 

T2513BK 
T2513DK 
T2513MK 
T2513NK 

T2513BO 
T2513DO 
T2513MO 
T2513NQ 

T4013BK 
T4013DK 
T4013MK 
T4013NK 

T4013BQ 
T4013DQ 
T4013MQ 
T4013NO 

A·2140 For manufacturers' 8ales offices, see yellow pages EEM 1988 
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TAG 
Semiconductors 43 Third Avenue, Burlington, MA 01830 • 617/272-3704 
A Raytheon Company 

, Mn ~ ~' 

~~ ~n 
Micro Mini MH Micro Mini 

G Mn ~ ~ G 

~~ ~n 
Micro Mini MH Micro Mini 

Preassembled SCR's 
Sub Mini 

Preassembled Triacs 
Sub Mini 

bemA) ilGl(mA) 

Package IT (RMS) VORM Min-Max Min-Max Min-Max Min-Max 
(Amps) VRRM - 5 - 10 10 25 25 50 

Package IT (RMS) VORM Q1-q4 Q1-Q4 Q1-Q4 Q1-Q4 Q1-Q3,Q4 
(Amps) VRRM 5 10 25 50 50 75 

Micro Mini 8 200 50805BM 50BOBBM 50BlOBM Micro Mini 5 200 T0505BM T0509BM T0510BM T0512BM 
400 50B05DM 50B08DM 50BlODM 400 T0505DM T0509DM T0510DM T0512DM 
600 50B05MM 50B08MM 50810MM 600 T0505MM T0509MM T0510MM T0512MM 

Micro Mini 12 200 51205BM 51208BM 51210BM Micro Mini B 200 TOB05BM TOB09BM TOB10BM TOB12BM 
400 51205DM 51208DM 51210DM 400 TOB05DM TOB09DM TOB10DM TOB12DM 
600 51205MM 51208MM 51210MM 600 TOB05MM TOB09MM TOB10MM T0812MM 

16 200 5160BBM 51610BM 51612BM 12 200 T1210BM T1212BM T1213BM 
400 81608DM 51610DM 51612DM 400 T1210DM T1212DM T1213DM 
600 81608MM 51610MM 51612MM 600 T1210MM T1212MM T1213MM 

25 200 52510BM 52512BM 16 200 T1612BM T1613BM 
400 82510DM 52512DM 400 T1612DM T1613DM 
600 52510MM 52512MM 600 T1612MM T1613MIv' 

Sub Mini 12 200 51205B5 51208B8 51210B5 Sub Mini B 200 TOB05BS TOB09B8 TOB10BS TOB12BS 
400 51205D5 51208D5 81210D5 400 TOB05D8 TOB09DS TOB10D8 TOB12DS 
600 51205M5 51208M5 51210M5 600 TOBOMSM TOB09MS TOB10MS T0812MS 

16 200 51608B5 51610B5 51612B5 12 200 T1210BS T1212BS T1213B8 
400 51608D8 5161OD5 51612D5 400 T1210D8 T1212DS T1213DS 
600 51608MS 51210MS S1612MS 600 T1210M8 T1212MS T1213MS 

Chips 

Plating Packaging SCRb Triac IGT 
VORMI Full 
VRAM Charact 

Chip IT(RMS) 

(Amps) AI top, AI lop. E,- SOmA 

NI NI Au CrNi panded 200 1-5 5-10 10-25 25-50 SmA 10 rnA 25 mA SOmA 01-3, Refer to 

50/50 10/90 back Ag back Wafer Wafer Vial Waffle "A mA mA mA mA Q1"4 01-4 01-4 01-4 7SmAQ4 200V 400V BODV PartNr. 

SP01 O_B • • • • • • • • P0102DA 

STEO 0_8 • • • • • • • • • X0102MA 

STE 1 4 • • • • • • • • • X0402ME 

S 1.6 B • • • • • • • • • • • 80B05MH 

53 12 • • • • • • • • • • S1207MH 

S 5.7 16 • • • • • • • • • • S1610MH 

58 25 • • • • • • • • • • 82512MH 

S 16 40 • • • • • • • • • • S4012MK 

TTEl 4 • • • • • • • • • • • Z0409ME 

T 1.6 5 • • • • • • • • • • • T0509MH 

T3 B • • • • • • • • • • • TOB10MH 

T 5.7 12 • • • • • • • • • • T1210MH 

T8 16 • • • • • • • • • • T1612MH 

T16 40 • • • • • • • • • T4012MH 

SP02 1.0 • • • OPTO-8CR • • L0100DV 

• Available Options 

~D035 
Miscellaneous 

V.O 
Min. Typ 

0035 29 32 
30 32 
28 32 

Oiacs 

~ Light activated ~ISCR'S 

6 V.O Part 
Max. Max. Number 

35 2 D0201YR 
34 2 D0202YR 
36 3 D0203YR 

,~ 
TO 92 ' G • RD 26 • G' 

Fast SCR's 

Package IT(RMS) VORM Iq~s 

(Amps) VARM al Tj 12S"C 

TO 92 O.B 30 10 
60 10 
100 10 

lighl activaled SCR's RO 26 O_B 30 10 
60 10 

ITIAMS) 
VORM Part Effective Trigger Irradiance 100 10 
VARM Number HET 

TO 39 1_0 30 10 
1.0 200 L0100BV 70 mW/cm2 GaAs Source at 945 nm or 60 10 

400 L0100DV 210 mW/cm2 Tungsten Source at 2870 K 100 10 
3.0 200 L0300BV 70 mW/cm2GaAs Source at 945 nm or 

400 L0300DV 210 mW/cm2 Tungsten Source at 2870 K TO 220 8 200 15 
400 15 
600 15 
BOO 15 

EEM 1988 For manufacturers' sales offices, see yellow pages 

~G 
,G TO 220 " 

IGl(~A) IOl(mA) 

Igd ~s Min-Max Min-Max 
al Tj 12S"C - 200 10 25 

0.05 E0102YA 
0.05 E0102FA 
0.05 E0102AA 

0.05 E0102YB 
0.05 E0102FB 
0.05 E0102AB 

0.05 E0102YG 
0_05 E0102FG 
0_05 E0102AG 

500 FOB10BH 
500 FOB10DH 
500 FOB10MH 
500 F0810NH 
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SHARF-! Infrared Light Emitting Diodes 
Ortoelectronics 

GL351 GL352 GL360 GL420 GL430 

I 
/; t ,1 

'.1' GL480 GL504 GL514 GL513F GL518 

Infrared Light Emitting Diodes 
Absolute maximum ratings 

Model No. Package IF VR 
(mA) (V) 

GL351 <1>3 ceramic 60 3 

GL371 <1>3 resin stem 50 6 

GL352 <1>3 ceramic 60 3 

GL372 <1>3 resin stem 50 6 

GL360 <1>3 resin 60 3 

GL420 Resin with lens 50 6 

GL430 Resin with lens 50 6 

GL450* Resin with 50 6 bidirectional lens 

GL452 Resin with 50 6 bidirectional lens 

GL480 Epoxy resin 50 6 

GL504 TO-18 100 6 

GL514 TO-18 150 6 

GL513F TO-18 150 6 

GL518 TO-18 80 6 

GL520 <1>5 resin 80 6 

GL521 <1>5 resin 100 6 

GL522 <1>5 resin 100 6 

GL524 <1>5 resin 100 6 

Infrared 100 6 
GL526 TO-18 

Red color 50 4 

GL530 <1>5 resin 100 6 

GL531 <1>5 resin 100 6 

GL532 <1>5 resin 50 3 

'" GL451 , long lead version of GL450, IS also available. 
* Radiation intensity mw/sr 

P Topr 
(mW) (OC) 

90 -25- + 100 

75 -25- + 85 

90 -25- + 100 

75 -25- + 85 

90 -25- + 85 

75 -25- + 85 

75 -25- + 85 

75 -25- + 85 

75 -25- + 85 

75 -25- + 85 

150 -40- + 125 

250 -40- + 125 

250 -40- + 125 

120 -25- + 125 

120 -25- + 85 

150 -25- + 85 

150 -25- + 80 

150 -25- + 80 

150 
-25- + 100 

100 

150 -25- + 80 

150 -25- + 80 

70 -20- + 50 

GL450 GL452 GL532 GL526 GL371 
(GL372) 

GL520 GL521 GL522 

(TA=25°C) 

ct>e(mW) VF(V) 
118 AP 

'IF 'IF (deg.) (nm) 
MIN. TYP. (mA) TYP. MAX. (mA) TYP. TYP. 

1.7 3.3 40 1.2 1.4 40 ±78 950 

1.7 3.3 40 1.3 1.6 40 ±90 950 

1.7 3.3 40 1.2 1.4 40 ±52 950 

1.7 - 40 1.3 1.6 40 ±70 950 

1.5 2.4 40 1.3 1.5 40 ±20 950 

0.75 - 20 1.2 1.4 20 ±30 950 

0.5 1.1 20 1.2 1.4 20 ±13 950 

0.7 1.0 20 1.2 1.4 20 ±18 950 

0.7 1.0 20 1.2 1.4 20 ±18 950 

0.7 - 20 1.2 1.4 20 ±13 950 

0.72 2.16 50 1.3 1.4 50 ± 7 950 

3.31 5.35 100 1.35 1.6 100 ± 7 950 

1.44 2.88 100 1.35 1.6 100 ±50 950 

2.0 3.0 50 1.3 1.6 50 ±10 950 

1.0 - 20 1.2 1.4 20 ±18 950 

1.6 - 20 1.2 1.4 20 ±13 950 

5* 10* 50 1.25 1.45 50 ±25 950 

8* 16* 50 1.25 1.45 50 ±15 950 

2.5 5.0 100 1.35 1.85 100 ±38 950 

1.0 2.0 50 1.85 2.5 50 ±38 660 

7.5* 10.0 50 1.25 1.45 50 ±25 950 

12* 10.0 50 1.25 1.45 50 ±15 950 

- 30* 50 1.25 1.4 50 ± 2 940 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza, Mahwah, NJ 07430-21350401/529.8757 0 Telex: 426903 (SHARPAMMAWA) 0 Fax: 201/529-8759 
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SHARP. GaAs Hall Devices 
Ortoelectronics 

LT110-LT120-LT130 series LT140-LT150 series LT130S series LT140S Taping type 

GaAs Hall Devices 

Package size (mm) 
Forming type Straight type 

Taping Taping 

LTll0 LTll0A 

1.5 x 2.9 x 1.1 LT120 LT120A 

LT130 LT130A LT130S LT130SA 
LT140 LT140A LT140S LT140SA 

1.45 x 1.45 x 0.6 
LT150 LT150A 

Absolute Maximum Rating * 
Parameter Symbol Rating Unit 

Control voltage Vc 12 V 

Power dissipation PD 150 mW 

Operating temperature Topr -55- + 125 °C 
Storage temperature Tstg -55- + 150 °C 

Electrical characteristics * 

~ymbol 
LT110 series LT120 series LT130 series 

Parameter Condition MIN. TYP. MAX. MIN. TYP. MAX. MIN. TYP. MAX. Unit 

No-load Hall voltage VH Vc=6V,8=lkG 100 110 120 145 160 175 230 270 310 mV 

Unbalance ratio VHoNH Vc = 6V, 8 = 0/8 = 1 kG -12 12 -12 12 -17mV* 17mV* % 

Input resistance Rin Ic=lmA,8=0 600 700 800 650 800 950 600 800 1000 n 
Output resistance Rout Ic=lmA,8=0 600 700 800 1300 1600 1900 5000 n 
Temperature coefficient of VHT Ic=6mA, 8 = 1kG -0.06 -0.06 -0.03 %/oC 
Hall voltage 

Temperature coefficient of RT Ic=lmA,8=0 0.3 0.3 0.3 %/oC 
input resistance 

Linearity of Hall voltage AK Ic=6mA, 2 2 2 % 8= 1kG-5kG 

LT140 series LT150 series 
Parameter Symbol Condition MIN. TYP. MAX. MIN. TYP. MAX. Unit 

No-load Hall voltage VH Vc = 6V, 8 = 1 kG 145 160 175 170 190 210 mV 

Unbalance ratio VHoNH Vc=6V, 8=0/8= 1kG -12 12 -17mV* 17mV* % 

Input resistance Rin le=1mA,8=0 650 800 950 600 800 1000 n 
Output resistance Rout le=lmA,8=0 1300 1600 1900 5000 n 
Temperature coefficient of VHT Ie = 6mA, 8 = 1 kG -0.06 -0.06 %/oC 
Hall voltage 

Temperature coefficient of RT Ic=lmA,8=0 0.3 0.3 %/oC 
input resistance 

Linearity of Hall voltage AK Ic=6mA, 2 2 % 8= lkG-5kG 
* Absolute value 

SHARP ELECTRONICS CORP., Micro Electronics Div., Sharp Plaza. Mahwah, NJ 07430.21350 201/529.8757 0 Telex: 426903 (SHARPAM MAWAj 0 Fax: 201/529·8759 
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SHAR~ Power Devices 
. Optoelectronics 

Multi-functional Regulator 
Absolute maximum ratings Electrical characteristics 

Load variation ratio Output 

Model No. 
DC input Power dissipation (W) Operating Voltage 

Features voltage temp. RegL Vo 
V,N (V) Topr (OC) (op) MAX. 10 (A) (V) 

Pd1 "1 Pd2 "2 MAX. 
PQ05R01 o Built·in output voltage Center·tap rectifier ~ 

PQ05R02 ON/OFF control circuit Bridge rectifier 5.35 
o Built.in overcurrent 

PQ05R03 protection circuit DC input 

PQ09ROI o Built-in overheat Center-tap rectifier 

PQ09R02 
compensation circuit 

Bridge rectifier 2.0 20.0 9.55 

PQ09R03 DC input 
PQ012ROI Center·tap rectifier 
PQ012R02 Bridge rectifier 12.70 

PQ012R03 DC input 
PQ05R04 Low-priced DC input. Built-in output voltage ON/ 31.0 -20- + 80 1.0 0.25-0.75 5.35 

PQ09R04 OFF control circuit. Built-in overcurrent protection 9.55 

PQ12R04 
circuit and overheat compensation circuit 

12.70 

PQ05R041 High precision output voltage type (± 2.5%) of 5.12 

PQ09R041 PQ* *R04 series 1.5 30.3 9.22 

PQ12R041 
(* * shows 05,09 or 12) 

12.30 

PQ05R05 Type with output voltage minuite adjustment 5.35 

PQ09R05 terminal of PQ llf * R04 series 9.55 

PQ12R05 
(Without output voltage ON/OFF control function) 

12.70 

Triacs 
Absolute maximum ratings Electrical characteristics 

Model No. Package IT (Arms) VORM (V) Tj (OC) IORM(I'A) MAX. VTH(V) MAX. dv/dt(V/l's) MIN. (dv/dt)c(Vl's) MIN. 
PQ105Al 5 400 -40- + 125 100 1.5 30 5 
PQ108Al 8 400 -40- +125 100 1.5 30 5 
PQ205Al TO·220 5 600 -40- + 125 100 1.5 30 5 

PQ208Al 8 600 -40- + 125 100 1.5 30 5 

Power Transistor Module 
Absolute maximum ratings Electrical characteristics 

* 5 VCEO VCE (sat) ton (I's) If (I's) 
Model No. VCEO (V) (Vrms) Tstg (OC) hFE MIN. VeE (V) Ic (A) (V) MAX. Ic (A) Is (A) MAX. MAX. "Slc(A) RL (!J) Vcc (V) 
PQ10TM11 600 2,000 -40- + 125 100 5 10 2.0 10 0.25 1.5 2.5 10 30 300 
PQ15TM11 600 2,000 -40- + 125 100 5 15 2.0 15 0.4 1.5 2.5 15 20 • 300 

PQ20TM11 600 2,000 -40- + 125 100 5 20 2.0 20 0.5 1.5 2.5 20 15 300 
*5 AC voltage IS applied between electrode·and metalliC case for one minute. *6 + 18=-IB=0.4A 

Power Transistor Module with Incorporating Photocoupler 
Absolute maximum ratings Electrical characteristics 

Model No. 
1 "7V,so I 

V.T (V) (Vrms) Tstg (OC) 
IFTH (mA) ~ VCE (sat) ~ leo (A) ~ ton (I's) I If (I's) 

MAX. 10 (A) (V) MAX. Ic (A) TYP. Ie (A) MAX. MAX. I "8 Ic (A) I RL(!J) I Vcc (V) 
PQ15MOI 450 I 2,000 I -40- + 100 4.0 I 15 1 2.5 I 15 I 20 

"7 Vpdl. between U( +) and U(-), V( +) and VI-I, W( +) and W(-) Vpd2. between X( +) and X(-) 
"B AC 60Hz sine wave for 1 minute between case and terminal 

Diode Module 
Absolute maximum ratings 

I . "Slo(A) I 

I 30 I 

Model No. VRRM (V) I Ta = 40°C I Tc = 60°C I IFSM (A) I Tj (OC) I Tstg (0C) 

PQ12DMI 400 I 3 I 12.5 1"10 400(50Hz) I -40- +150 I -40- + 150 
... 

* 9 Definition with average output current In half-wave rectification *10 Single trapezoid wave 

PQ**R01 
(PQ**R!l2)
PQ**R03 

PQ105A1 
. (PQ108A1) 
PQ**R04. PQ205A1 

IPQ'liil'.R041) PQ208A1 
PQ**R05 

PQ10TM11 PQ15M01 

10 I 3 I 15 I 20 I 300 

Electrical characteristics 
Peak forward voltage I Repetitive peak current 

(V) MAX. I I,M (A) I (I'A) MAX. I VRR. (V) 
1.1 

PQ12DM1 

I 50 I 10 I 400 

~ - IFM=39.3(A) ~r i -A--U- _,10= 12.5 (A) 

'S *10 
o 3ms 

I I' 
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THYRISTORS 
A thyristor is a four-layer semiconductor 
(pnpn) that can be switched from an 
OFF to an ON state. This is usually done 
by a voltage or current pulse to the gate 
terminal. The device will then continue 
to conduct so long as the principal cur
rent of the device flows through the 
thyristor's two main terminals. 

In many respects a thyristor is analo
gous to an electromechanical latching 
relay. In fact, thyristors have largely re
placed these relays in newer equipment 
designs. But, misapplications andlor 
failure to fully understand the parame
ters of these and other solid state de
vices often leads to catastrophic field 
failures. 

The terminology shown on this page 
has been condensed from common in
dustry data books and is intended to be 
a guide for th.e engineer. 

SCR TRIAC 

ANODEJ., ~~~~ #1 

-t-GATE~ 
MAIN 

CATHODE TERM #2 

di/dt: Critical rate of rise of ON state cur
rent is the user's maximum design limit 
(Fig. 1). 

diR/dt: Rate of decay of ON state current 
(Fig. 1 & 2). 

dv/dt (criticai): Rate of rise of OFF state 
voltage. Lowest voltage rate of rise to 
cause a thyristor to turn ON. 

dv/dt (reapplied) : Rate of rise of 
reapplied OFF state voltage. 

IFsM : Nonrepetitive ON state surge cur
rent in diodes. Maximum peak value of 
V2 cycles (60 Hz) a diode can withstand 
up to 100 times in its lifetime. 

ITsM : Nonrepetitive ON state surge cur
rent in thyristors. Maximum peak value 
of 60 Hz cycles a thyristor can with
stand up to 100 times in its lifetime. 

IORMilRRM: Maximum peak forwardl 
reverse leakage current at specified 
temperature and repetitive conditions. 

IGOM : Continuous gate currffnt not to 
trigger. Highest dc gate current that will 
not cause thyristor to switch from OFF 
to ON at a specific temperature. 

!~~j~;~~~~~~~~< '}!~~~ 
"'I-IYil'!$-r.IJI"tti::/:\;,!~';i' 
HIGH'··' •• ·.·.·.,PQW.Ri'·,.···.I:II~ •• I:I __ 

Fig. 1. Concurrent voltage 
and current wavefonns 

-IR(REC) or lOS 

Fig. 2. Recovery current 
wavefonn 

IGT : Continuous gate trigger current. Ab
solute minimum gate current required 
to switch thyristor from OFF to ON. 

IH: Holding Current. Minimum current 
required to hold thyristor ON. 

IL: Latching current. Minimum current 
required to hold thyristor ON after re
moval of gate drive. 

I(REc); Recovery current. Peak value of 
reverse current during recovery or turn 
OFF (Fig. 1 & 2). 

los: Overshoot current. See IR(REc), 

12t: Maximum ON state, short time 
thermal capacity of the silicon element 
for operations less than V2 cycle of 1800 

conduction angle. 

IT(Av): Average ON state current (max.) 

ORR: Reverse recovered charge (Fig. 1). 

ROJc: Junction-to-case thermal resis
tance in degrees C per watt. 

TC(MAX): Max. allowable case tempera
ture. 

TJ(MAX): Maximum allowable junction 
temp. 

td: Delay time. Interval between a 
specified point at beginning of gate 
pulse and the instant at which the prin-

~_~_,' O.9VD 

ANODE 
VOLTAGE 

ANODE 
CURRENT 

~" I CURRENT 

I' , 1--+ \on--_' 
I I 
I I 
I I 
I I 
I I 
I I 

I 

Fig. 3. Tum-on time wavefonns 

cipal voltage drops to a specified value. 
(OFF-ON) (Fig. 3) 

4,n: Turn-on time. The sum of delay time 
and rise time. <OFF-ON) (Fig. 3) 

to: Turn-off time. Time between princi
pal current reaching zero and the in
stant thyristor can block forward volt
age without turning ON. (Fig. 1) 

t,: Rise time. Time between principal 
voltage dropping from one value to a 
second lower value when thyristor turns 
from OFF to ON. (Fig. 3) 

t,,: Reverse recovery time. (Fig. 2) 

VORM/VRRM: Maximum repetitive peak 
OFF state/reverse voltage excluding 
non-repetitive transients. 

VOSM/VRSM: Maximum non repetitive peak 
OFF state/reverse voltage. 

VFM/VTM: Maximum forward voltage drop 
at a specific forward current and case 
temp. 

VGOM : Gate non trigger voltage. Highest 
dc voltage that will not cause thyristor 
to switch from OFF to ON. 

VLATCH: Latching voltage. Voltage re
quired for thyristor to latch ON at a 
given gate current and junction temp. 

VTM(OYN): Dynamic ON state voltage. 
Transient ON state voltage of thyristor 
when triggered into conduction for a 
given load and time. 
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,~~ • TRIACS • SIDACS 

• SCRs • DIODES \ 

1801 HURD DRIVE • DIACS • SIDACTORS 
IRVING, TX 75038-4385 U.S. 
(214) 580-1515 
FAX: (214) 550-1309 

I I , i I I • "-
I ='" SURFACE MOUNT •• TO-220 A8 TO·22O AB NON·ISOLATED ISOLATED SOT·89 

~ 00·35 TD-92 TO-202 AB ISOLATED liON-ISOLATED TO·3 BASE TD·218X TO·218X (10·243) 

I HT E F L R P W J U 

LOGIC TRIACS TRIACS TRIACS (cont'd.) 
ITIRMS) PART NUMBER VORM 'IGTlmA) PKG. 

TYPE trIRMS) PART NUMBER VORM )GTmA PKG. 
TYPE ITIRMS) PART NUMBER VORM IGTlmA) PKG. 

TYPE 

L200U3 200 3 0201U3 200 10 T2500B 200 25 
L4ooU3 400 3 
L200U5 200 5 

0.8 L400U5 400 5 U 
AMP L200U7 200 10 

L400U7 400 10 
L200U9 200 25 
L400U9 400 25 

L201E3 200 3 
L401E3 400 3 
L201E5 200 5 

1.0 L401E5 400 5 E 
AMP L201E7 200 10 

L401E7 400 10 
L201E9 200 25 
L401E9 400 25 

L2001L3 200 3 

0401U3 400 10 U 0201U4 200 25 

1.0 0401U4 400 25 

AMP 0201E3 200 10 
0401E3 400 10 

E 0201E4 200 25 
0401E4 400 25 

02001L3 200 10 
1.6 04oo1L3 400 10 L 

AMPS 02001L4 200 25 
04001L4 400 25 

02003L3 200 10 
3.0 04003L3 400 10 L 

AMPS 02003L4 200 25 
04003L4 400 25 

T25000 400 25 

6.0 T2S01B 200 80 
T2S01C 300 SO R 

AMPS T2S01D 400 SO 
T2801E 500 80 
T2S01M 600 80 

0200SL4 200 25 
0400SL4 400 25 L 0500SL4 500 25 
0600SL5 600 50 

0200SF41 200 25 
0400SF41 400 25 F 05008F41 500 25 
0600SF51 600 50 

0200SR4 200 25 
0400SR4 400 25 

L4001L3 400 3 
L2001 L5 200 5 

1.6 L4001L5 400 5 L 
AMPS L2001L7 200 10 

L4001L7 400 10 
L200tL9 200 25 
L4001L9 400 25 

02004L3 200 10 
04004L3 400 10 
02004L4 200 25 
04004L4 400 25 L 
05004L4 500 25 
06004L4 600 25 
08004L5 800 50 

0500SR4 500 25 
06008R5 600 50 
2N6342 200 50 
2N6343 400 50 

8.0 2N6344 600 50 
2N6346 200 50 

AMPS 2N6347 400 50 
2N634S 600 50 
SC143B 200 50 

L2004L3 200 3 
L4004L3 400 3 
L2004L5 200 5 
L4004L5 400 5 L L2004L7 200 10 
L4004L7 400 10 
L2004L9 200 25 

4.0 L4004L9 400 25 

AMPS L2004F31 200 3 
L4004F31 400 3 
L2004F51 200 5 
L4004F51 400 5 F L2004F71 200 10 
L4004F71 400 10 
L2004F91 200 25 
L4004F91 400 25 

4.0 02004F31 200 10 
04004F31 400 10 

AMPS 02oo4F41 200 25 F 04004F41 400 25 
05004F41 500 25 
06004F41 600 25 

02004R4 200 25 
04004R4 400 25 R 05004R4 500 25 
06004R4 600 25 

02006L4 200 25 
04006L4 400 25 L 05006L4 500 25 
06006L5 600 50 

02oo6F41 200 25 

SC1430 400 50 
R SC143E 500 50 

SC143M 600 50 
T2S00B 200 25 
T2S00C 300 25 
T28000 400 25 
T2800E 500 25 
T2800M 600 25 
T2802B 200 50 
T2802C 300 50 
T2S020 400 50 
T2S02E 500 50 
T2S02M 600 50 

02010L5 200 50 
04010L5 400 50 
05010L5 500 50 L 
06010L5 600 50 
OS010L5 SOO 50 

L2006L6 200 5 
L4006L6 400 5 

6.0 L2006L7 200 10 L 
AMPS L4006L7 400 10 

L2oo6L9 200 25 
L4006L9 400 25 

L2008L6 200 5 
L4008L6 400 5 

8.0 L2008L7 200 10 L AMPS L400SL7 400 10 
L2008L9 200 25 

04006F41 400 25 
F 05006F41 500 25 

6.0 06006F51 600 50 

AMPS 02006R4 200 25 
04oo6R4 400 25 R 05OO6R4 500 25 
06006R5 600 50 

SC141B 200 50 
SC1410 400 50 R SC141E 500 50 

02010F51 200 50 
04010F51 400 50 F 10.0 05010F51 500 50 
06010F51 600 50 

AMPS 
02010R5 200 50 
04010R5 400 50 
05010R5 500 50 
06010R5 600 50 R SC146B 200 50 
SC1460 400 50 
SC146E 500 50 

L4008L9 400 25 SC141M 600 50 SC146M 600 50 . IGT In Quadrants I, fI, 11/ & IV 
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4800 DISCRETE SEMICONDUCTORS 4800 

,~~ TRIACS, SCRs, DIACS, SIDACS, 
DIODES, SIDACTORS 

1801 HURD DRIVE 
IRVING, TX 75038-4385 U.S. THYRISTOR SPECIALIST (214) 580-1515 
FAX: (214) 550-1309 

TRIACS (cont'd.) TRIACS (cont'd.) SENSITIVE SCR's 
'TIRMS) PART NUMBER VORM 'GTlmA) PKG. 'fiRMS) PART NUMBER VORM IGTlmA) PKG. TYPE PART NUMBER VU::M& IGTiJ<A) t~~t TYPE TYPE 

02012L5 200 50 02040P 200 100 EC103Y 30 200 
04012L5 400 SO 

L 
04040P 400 100 P EC103A 100 200 

05012L5 500 50 05040P 500 100 EC103B 200 200 
06012L5 600 50 06040P 600 100 EC103C 300 200 

02040J9 200 100 
EC103D 400 200 

02012R5 200 50 EC103E 500 200 
04012R5 400 50 04040J9 400 100 EC103M 600 200 
05012R5 500 50 40.0 05040J9 500 100 J EC103Yl 30 12 
06012R5 600 50 AMPS 06040J9 600 100 EC103Al 100 12 

12.0 2N6342A 200 50 Oa040J9 800 100 EC103Bl 200 12 
AMPS 2N6343A 400 50 Q2040W9 200 100 EC013Cl 300 12 

2N6344A 600 50 R Q4040W9 400 100 EC103Dl 400 12 

2N6346A 200 50 Q5040W9 500 100 W EC103El 500 12 

2N6347A 400 50 Q6040W9 600 100 EC103Ml 600 12 

2N6348A 600 50 08040W9 800 100 EC103Y2 30 50 

SC149B 200 50 EC103A2 100 50 

SC149D 400 50 
'laT in Quadrants I, " & 11/ 

0.8 EC103B2 200 50 
EC103C2 300 50 E SC149E 500 50 QUADRAC's AMP EC103D2 400 50 

SC149M 600 50 EC103E2 500 50 
ITIRMS) PART NUMBER VORM VOLTS PKG. EC103M2 600 SO 02015L5 200 50 TYPE 

0401SL5 400 50 1.6 02001LT 200 30-45 EC103Y3 30 SOO 

05015L5 SOO 50 L AMPS Q4001LT 400 30-4S L EC103A3 100 500 

06015L5 600 50 EC103B3 200 500 

Q8015L9 800 100 3.0 Q2003LT 200 30-45 
L 

EC103C3 300 500 

AMPS 04003LT 400 30-45 EC103D3 400 500 

15.0 
02015R5 200 50 EC103E3 500 500 
04015R5 400 SO 02004LT 200 30-45 EC103M3 600 500 

AMPS 05015R5 500 SO 04004LT 400 30-45 
L 2N5060 30 200 

0601SR5 600 50 
Q5004LT SOO 30-45 2N5061 60 200 

Q8015R9 800 100 R 4.0 06004LT 600 30-45 2N5062 100 200 

SC151B 200 50 AMPS 02004FTl 200 30-45 2N5063 150 200 

SC151D 400 50 04004FTl 400 30-45 2N5064 200 200 

SC151E 500 50 OS004FTl SOO 30-45 F 2N6564 300 200 

SC151M 600 50 06004FTl 600 30-45 2N6565 400 200 

02025L6 200 80 Q2006LT 200 30-4S S030USl 30 50 

0402SL6 400 80 Q4006LT 400 30-45 S100USl 100 50 

OS02SL6 500 ao L 05006LT SOO 30-45 L S200USl 200 50 

06025L6 600 ao 6.0 Q6006LT 600 30-45 S300USl 300 50 

Oa02SL9 800 100 S400USl 400 50 
AMPS 02006FTl 200 30-45 SSOOUSl SOO SO 

0202SP 200 80 04006FTl 400 30-45 F 1.2 S600USl 600 50 
0402SP 400 ao 05006FTl 500 30-45 U P Q6006FTl 600 30-45 AMPS S030US2 30 200 
OS02SP 500 80 S100US2 100 200 
0602SP 600 ao 0200aLT 200 30-45 S200US2 200 200 

02025R6 200 ao 04008LT 400 30-45 L S300US2 300 200 

04025R6 400 ao Q5008LT 500 30-45 S400US2 400 200 
05025R6 SOO ao 8.0 Q600aLT 600 30-4S S500US2 500 200 
06025R6 600 ao AMPS Q2008FTl 200 30-4S S600US2 600 200 

25.0 0802SR9 800 100 R 0400aFTl 400 30-45 F S0301LSl 30 50 
AMPS SC129B 200 SO OSOOaFTl 500 30-45 

SC129D 400 SO Q600aFTl 600 30-45 S0301LS2 30 200 

SC129E 500 SO S0301LS3 30 500 

SC129M 600 50 02010LT 200 30-45 SOSOlLSl SO SO 
04010LT 400 30-45 L S0501LS2 SO 200 

02025J6 200 ao 05010LT 500 30-45 SOSOlLS3 50 500 
0402SJ6 400 80 10.0 06010LT 600 30-45 S1001LSl 100 50 
05025J6 SOO 80 J AMPS 02010FTl 200 30-45 1.6 S1001LS2 100 200 L 
06025J6 600 80 04010FTl 400 30-45 AMPS S1001LS3 100 500 
oa025J6 aoo 80 Q5010FTl 500 30-45 F S2001LSl 200 50 

02025W6 200 80 06010FTl 600 30-45 S2001LS2 200 200 
04025W6 400 80 02015LT 200 30-45 S2001LS3 200 500 
05025W6 500 ao W 15.0 04015LT 400 30-45 L 

S4001LSl 400 50 
06025W6 600 ao AMPS 05015LT 500 30-45 S4001LS2 400 200 
oa025W6 800 ao 06015LT 600 30-45 54001 LS3 400 500 
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4800 DISCRETE SEMICONDUCTORS 4800 

,~~ TRIACS, SCRs, DIACS, SIDACS, 
DIODES, SIDACTORS 

1801 HURD DRIVE 
IRVING, TX 75038-4385 u .. s. THYRISTOR SPECIALIST (214) 580-1515 
FAX: (214) 550-1309 

SEN. SCRs (cont'd.) SEN. seRs (cont'd:) SCR's (cont'd.) 
TYPE PART NUMBER VDRM & IGT(pA) PKG. TYPE PART NUMBER VU:: .. ' IOTfpA) flPe TYPE PART NUMER VU=: .. & IGT(mA) PKG. 

VARM TYPE TYPE 

S0303LSl 30 50 S030SFS21 30 200 S0306Fl 30 15 
S0303LS2 30 200 S0308FS31 30 500 S0506Fl 50 15 
S0303LS3 30 500 S050SFS21 50 200 6 S1006Fl 100 15 F S0503LSl 50 50 S0508FS31 50 500 

AMPS S2006Fl 200 15 
S0503LS2 50 200 8.0 S1008FS21 100 200 F S4006Fl 400 15 
S0503LS3 50 500 AMPS S100SFS31 100 500 S6006Fl 600 15 
S1003LSl 100 50 S2008FS21 200 200 

3.0 S1003LS2 100 200 L S2008FS31 200 500 S0308L 30 15 
AMPS S1003SL3 100 500 S400SFS21 400 200 S0508L 50 15. 

S2003LSl 200 50 S4008FS31 400 500 S1008L 100 15 L S2003LS2 200 200 S0310LS2 30 200 S2008L 200 15 
S2003LS3 200 500 S0310LS3 30 500 S4008L 400 15 
S4003LSl 400 50 S0510LS2 50 200 S6008L 600 15 
S4003LS2 400 200 S0510LS3 50 500 S030BFl 30 15 
S4003LS3 400 500 S1010LS2 100 200 L S050BFl 50 15 S1010LS3 100 500 
Tl0601 15 200 S2010LS2 200 200 S100BFl 100 15 F 
Tl06Yl 30 200 S2010LS3 200 500 S200BFl 200 15 

Tl06Fl 50 200 S4010LS2 400 200 S400BFl 400 15 

10.0 S4010LS3 400 500 8 S600BFl 600 15 
n06Al 100 200 
T106Bl 200 200 AMPS S0310FS21 30 200 AMPS S030BR 30 15 
Tl06Cl 300 200 S0310FS31 30 500 S0508R 50 15 
Tl06Dl 400 200 S0510FS21 50 200 Sl(i08R 100 15 
Tl06El 500 200 S0510LS31 50 500 S2008R 200 15 

4.0 Tl06Ml 600 200 S101OFS21 100 200 F S400BR 400 15 
T10701 15 500 F S101OFS31 100 500 S600BR 6CO 15 

AMPS 
T107Y1 30 500 S201OFS21 200 200 C122F 50 25 R S2010FS31 200 500 C122A 100 25 T107Fl 50 500 S401OFS21 400 200 C1228 200 25 T107Al 100 500 S401OFS31 400 500 C122C 300 25 
Tl0781 200 500 C122D 400 25 
Tl07Cl 300 500 

SCR's C122E 500 25 
Tl07Dl 400 500 C122M 600 25 
Tl07El 500 500 TYPE PART NUMBER VORM' IGT(mA) fl~E Tl07Ml 600 500 VBi!R S0310L 30 15 

S031E 30 10 S0510L 50 15 
S0306LS2 30 200 S051E 50 10 S1010L 100 15 
S0306LS3 30 500 1 S101E 100 10 E S2010L 200 15 L S0506LS2 50 200 AMP S201E 200 10 S4010L 400 15 
S0506LS3 50 500 S401E 400 10 S6010L 600 15 
S1006LS2 100 200 L S601E 600 10 SB010L BOO 15 
S1006LS3 100 500 
S2006LS2 200 200 S0301L 30 10 S0310Fl 30 15 
S2006LS3 200 500 S0501L 50 10 S0510Fl 50 15 
S4006LS2 400 200 1.6 S1001L 100 10 L 10 S1010Fl 100 15 F S4006LS3 S2001L 200 10 S2010Fl 200 15 6.0 400 500 AMPS S4001L 400 10 AMPS S4010Fl 400 15 

AMPS S0306FS21 30 200 S6001L 600 10 S6010Fl 600 15 
S0306FS31 30 500 

S0303L 30 10 S0506FS21 50 200 S2BOOF 50 15 
S0506FS31 50 500 S0503L 50 10 S2BOOA 100 15 
S1006FS21 100 200 3 S1003L 100 10 L S28008 200 15 
Sl006FS31 100 500 F AMPS S2003L 200 10 S2800C 300 15 R S2006FS21 200 200 S4003L 400 10 S2800D 400 15 
S2006FS31 200 500 S6003L 600 10 S2800E 500 15 

S4006FS21 400 200 S2800M 600 15 
S0304Fl 30 10 SB010R BOO 15 S4006FS31 400 500 S0504Fl 50 10 

S030BLS2 30 200 4 S1004Fl 100 10 F 
S0312L 30 20 

S030BLS3 30 500 AMPS S2004Fl 200 10 S0512L 50 20 

S050BLS2 50 200 S4004Fl 400 10 S1012L 100 20 L 
S050BLS3 50 500 S6004Fl 600 10 S2012L 200 20 

8.0 S1008LS2 100 200 12 S4012L 400 20 
L S0306l 30 15 S6012L 600 20 

AMPS S1008lS3 100 500 S0506l 50 15 AMPS 
S200BlS2 200 200 6 S1006l 100 15 L 

S0312R 30 20 
S2008lS3 200 500 AMPS S2006l 200 15 S0512R 50 20 R S400BlS2 400 200 S4006l 400 15 S1012R 100 20 
S400BLS3 400 500 S6006l 600 15 S2012R 200 20 
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4800 DISCRETE SEMICONDUCTORS 4800 

,~~ TRIACS, SCRs, DIACS, SIDACS, 
DIODES, SIDACTORS 

1801 HURD DRIVE 
IRVING, TX 75038-4385 U.S. THYRISTOR SPECIALIST (214) 580-1515 
FAX: (214) 550-1309 

SCR's (cont'd.) SCR's (cont'd.) DIODES 
TYPE PART NUMBER VORM & IGT{mA) PKG. TYPE PART NUMBER VORM & IGT{mA) PKG. TYPE PART NUMBER VRRM IRM IT PKG. 

VRRM TYPE i/iiii;" TYPE mAlDP' (RM8) TYPE 

S4012R 400 20 S0550J 50 40 15 D2015L 200 .05 15 
S6012R 600 20 S1050J 100 40 D4015L 400 .05 15 L 

12 2N6394 50 30 50 S2050J 200 40 J AMPS D6015L 600 .05 15 
2N6395 100 30 R AMPS S4050J 400 40 

AMPS 2N6395 200 30 S6050J 600 40 20 D2020L 200 .05 20 
2N6397 400 30 S8050J 800 40 04020L 400 .05 20- L 
2N6398 600 30 AMPS 06020L 600 .05 20 

S0555W 50 40 
S0315L 30 30 S1055W 100 40 D0535J 50 .1 35 
S0515L 50 30 55 S2055W 200 40 W 

D2035J 200 .1 35 

15 S1015L 100 30 AMPS S4055W 400 40 D4035J 400 .1 35 J 
S2015L 200 30 L S6055W 600 40 06035J 600 .1 35 

AMPS S4015L 400 30 S8055W 800 40 35 08035J 800 .1 35 
S6015L 600 30 

S0565P 50 50 AMPS D0535W 50 .1 35 S8015L 800 30 
S1065P 100 50 D2035W 200 .1 35 

S0316R 30 30 S2065P 200 50 P D4035W 400 .1 35 W 
S0516R 50 30 S4065P 400 50 D6035W 600 .1 35 
S1016R 100 30 S6065P 600 50 D8035W 800 .1 . 35 
S2016R 200 30 65 

S0565J 00550J 50 .1 50 S4016R 400 30 50 50 AMPS Sl065J 100 50 D2050J 200 .1 50 16 S6016R 600 30 50 
S8016R 800 30 R S2065J 200 50 J 

04050J 400 .1 50 J 
AMPS 

2N6400 50 30 S4065J 400 50 AMPS 06050J 600 .1 50 

2N6401 100 30 S6065J 600 50 08050J 800 .1 50 

2N6402 200 30 S8065J 800 50 00555W 50 .1 55 
2N6403 400 30 S0570W 50 50 55 02055W 200 .1 .. 55 
2N6404 600 30 S1070W 100 50 04055W 400 .1 55 W 
S0320L 30 30 70 S2070W 200 50 W 

AMPS D6055W 600 .1 55 

S0520L 50 30 AMPS S4070W 400 50 D8055W 800 .1 55 

20 S1020L 100 30 S6070W 600 50 00565J 50 .1 65 
S2020L 200 30 L S8070W 800 50 02065J 200 .1 65 

AMPS S4020L 400 30 65 04065J 400 .1 65 J S6020L 600 30 AMPS 06065J 600 .1 65 
S8020L 800 30 DIACS 08065J 800 .1 65 

S0325L 30 30 PKG. 00570W 50 .1 70 
S0525L 50 30 PART NUMBER VBO TYPE 02070W 200 .1 70 
S1025L 100 30 HT-32 32 70 04070W 400 .1 70 W S2025L 200 30 L HT-35 35 AMPS D6070W 600 .1 70 
S4025L 400 30 HT-40 40 D8070W 800 .1 70 
S6025L 600 30 HT-60 63 HT S8025L 800 30 HT5760 28 

S0325R 30 30 HT-5761 32 SIDACTOR's 
25 S0525R 50 30 HT-5761A 32 

TRANSIENT SURGE PROTECTOR HT-5762 36 
AMPS S1025R 100 30 

S2025R 200 30 PART NUMBER L (C,,,p~f~.n,g'l IH{i<Amps) ~rs~ J~:~ PKG. 
TYPE 

S4025R 400 30 
P1050E 95-113 150 75 S6025R 600 30 SIDAC's S8025R 800 30 R Pll00E 104-118 150 75 

2N6504 50 40 PKG. P1200E 110-125 150 75 E PART NUMBER VBO P1300E 120-138 150 75 2N6505 100 40 TYPE 

2N6506 200 40 Kl050U 95-113 P1400E 130-146 150 75 

2N6507 400 40 Kl100U 104-118 P1500E 140-170 150 75 

2N6508 600 40 K1200U 110-125 U P2000Fl 190-215 150 75 
K1300U 120-138 P2200Fl 205-230 150 75 S0335J 30 40 K1400U 130-146 P2400Fl 220-250 150 75 F S0535J 50 40 K1500U 140-170 

S1035J 100 40 P2500Fl 240-280 150 75 

S2035J 200 40 J Kl050E 95-113 P3000Fl 270-330 150 75 

S4035J 400 40 Kll00E 104-118 Pl050M 95-113 150 130 
S6035J 600 40 K1200E 110-125 E Pl100M 104-118 150 130 

35 S8035J 800 40 K1300E 120-138 P1200M 110-125 150 130 
K1400E 130-146 P1300M 120-138 150 130 

AMPS S0335W 30 40 K1500E 140-170 P1400M 130-146 150 130 
S0535W 50 40 P1500M 140-170 150 130 W S1035W 100 40 K2000Fl 190-215 P2000M 190-215 150 130 
S2035W 200 40 W K2200F1 205-230 P2200M 205-230 150 130 
S4035W 400 40 K2400F1 220-250 F P2400M 220-250 150 130 
S6035W 600 40 K2500Fl 240-280 P2500M 240-280 150 130 
S8035W 800 40 K3000Fl 270-330 P3000M 270-330 150 130 
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~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for yourown copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA Ol1ly) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



Innovative 'cations 
• Military QPL 

JAN, JANTX, JANTXV 

.70ns. Recovery Time 

• 25ma. to 15amp . 

• 200v. to 150kv 

For a FREE catalog or Engineering 
Information call: 

209 651-1402 
VOLTAGE 
MULTIPLIERS 
INC. 

8711 W. Roosevelt Ave. • Visalia, CA 93291 
Telex 530484 • FAX 209651-0740 

For manufacturers'sales offices, se.e yellow pages A·2151 
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I riTiTiT1 selection 
LnJlWgulde Iransformers-5800 

TRANSFORMERS, POWER 
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I·\~tlr:</ 
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~:1~ i,;r I .. ~ch . tVo • 
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H~ • ..• mel'll .. ,;ller.· [''tlcj;'' .1~lIrtg :",9.'·' MOde 

Abbott A·2157 " " " " " " " " " " " 

Amecon A·2167 " " " " " " " " " ,---- ~ 

Arstan Products A·2180 a " a " 
AT & T Techn. A·2184 a 

f--~ 

Avel-lindberg A·2192 " " " a " ----- -~- ---,-- ----

Bey A·2197 " " " a " " " " " " " " 
-~ t----~-.-- ---- .--.~ .---~ 

BH Electronics A·2198 I " " " 
I 

-- f--~-c----
Blcron A·2202 " " " " " --+--
C & C Jetronics A·2204 " " a " " a " a " I " " " 

Dale Electronics I A·2205 " a " " " a " " --1-----
Del Electronics A·2210 a a " " 

-.~ -_.-i--- -- ----

Delta A·2211 a " I " 
1----- -

Dynage A·2212 " " a " " " " " " " 

Electromech A·2214 " " 
-t-

a " " " " " r-- " 
f-~ i------

EWC A·2216 " " I " " " " " " " " " 
- ~--1----

Flex-Core/Morlan A·2229 " 
Foxboro A·2231 " " " " " 

Hipotronics A·2236 " " " a " " " 
Hi-Sonic A·2239 " a a " " " 

- ----

Hltran A·2240 " " a " " " 

ISl Products A·2241 a " " a " " " 

Jerome Industries A·2242 " a " " 
JM Transformer A·2243 " " " a " " 

Lenco Electronics A·2248 " " " " " " " " 

Magnetek A·2250 " " " " " " " " " " " 

Magnetek Triad A·2252 " " " " " " " " " " " " " " 
Magnetico A·2262 " " " " " " " " " " " " " 

MCI 

Transformer A·2264 " " " " " " " " " " " " " " 
Microtran A·2280 " " " " " " " " " " " 

---

Multi Products A·2298 " " " " " 
~-

North Hills A·2300 " " " 
-

NWl Transformers A·2303 " " " " " " " 
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riTilTIl. I I selection 
LDJlLLI guide Iranslormers-5800 

TRANSFORMERS, POWER (cont'd) 

PCA Electronics A'2305 

PC Transformer A'2308 

Pearson Electronics A'2316 

Perkin-Elmer A'2317 

Pice Electronics A'2319 

Polyphase 

Instrument A'2350 

Power 

Magnetech A·2352 

Rence A'2367 

Shogyo A'2366 

Signal 

Transformer A'2372 

Stancor A'2393 

Superior Electric A'2370 

Talema Electronic A'2390 

Tamura A'2395 

T echnipower A'2405 

Technitrol A'2407 

Todd Systems A'2408 

Toroid Corp_ A'2412 

Torotel Products A'2418 

Torwico Electronics A'2424 

Trans American A'2426 

Transformer 

Technology A'2427 

Ulveco A'2430 

United 

Transformer/Opt A'2428 

Vitec Electronic A'2435 

Wayne Transformer A'2440 
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I riTiTITl selection 
L.aJlW gUide transformers-5800 

AUDIO, RF, SPECIAL 

Abbott Technologies A·2157 

Arstan Products i A·2180 
1----------+----_�_-----1c-----_�_--.--+------ --------+----

I A·2184 

Bel Fuse I A.21 ~:;--
f---- ----------+ -----

Bey A·2197 

AT &T a§ 
----1--··-·-·+------+------- - '---'-1------- t---. ---.---. 

.-.-- - -._I_---i-----j-----l-----j------r-----t----+------

1--------.--- ----. .--.--- f------ --.---...j .. ----.--.-(----.-+------. -- _.-._- _.--_. 

BH Electronics A·2198 a§ a§ a§ a§ 
--_._-- -+------ ----\----- - 1-------.. --.-.. -

C & C Jetronics A·2204 ~ ~ ~ ~ ~ 
I--------------------+----+------+----j-.---.-+-----~---+---+------+----+---~ 

Dale Electronics A·2205 

---------.. -.--~eltaproducts ______ . ~211 -t-"--- -----t-----_j_----+----_j_----j-------j-------

Oynage A·2212 
(------------.- --.- - ----+-----1--._----

Electromech , A·2214 I 
------ ----+----+---+-----+---+-----i-----l----+-----i------+----+-----i 

ESC ' A·2215 ! 
-.-.----.----t------------. r--------+----- --t---

_E,!,C ___________ A_._22_1_6 __ + ___ --t ___ -+ ____ + ____ -+-I _____ f-__ ---j ____ +-----_I_---j-------

Foxboro A·2231 a§ a§ ! a§ a§ a§ a§ a§ 

:==:=iL=S:=~o=i:=u=ct=s ==---l-:-:-::-:-~-t------I--·------- -----,-----=-r-=--l--~ ~~ ----i--------j----+--·-- -

---I I 
~-Le-n-c-o-E-le-c-tr-o-n-ic-s---~-A-.2-2-4-8-~----r---_+ ____ ~----~ii----.---~i----.~-----I~-----+--.--+---____ _ 

Magnetek A·2250 
.---.-----------~----+----+----+----- _._----+---- ---1-------
A·2252 Magnetek Triad 

--------------1-----+----1-----+----
MCI Transformer A·2264 

+-----+----j-----I------+------ --1-----.--.-

--.----------. -j--------I---.---.--+- --. --f-------- .- - ---. I-.--.-~-----------+---.---_I__.--. 1-----.-
A·2281 Microtran 

-------------+-----+---j----_+---_I_----+----t-------j----j-------j----+----
Multi Products A·2298 i 

....r-J.0rth H_ills _______ A_._2_3_0_0_-+I
I 
____ -+ ___ --t ____ +-___ -+-___ -j-___ -+ ____ -+-_____ 1--____ . ______ _ 

NWL Transformers A·2303 
-_. __ ._+-----+----+------

Paraline A·2318 
I-----------~-.--------_t---+-----t---- c- -----+---.--.--+--------.-------+-----+----1-------1 

PCA Electronics A·2305 
'------------ - ----- ---+----+-----1----+----\------1----+-----.-- ----

___ p_C_T_ra."~':'"'.er _____ A_._2_30_8 _ _j_---_j_----j------~----_j_--__ j--___ -+-____ -+-_____ + ___ + ____ . ___ ._ 

Perkin-Elmer A·2317 
1---------_._---_. ----.--.-- t---- -------------- ----.--.----+-----+-------1 

Pico Electronic A·2319 ~ ~ ~ 

a§ 
-------.--+-----+------j----j----- t------------j-----+-----+-----+----+---~ 

-_1_----+--- _I_---+---t---.---t----j--- -.----

For manufacturers' sales offices, see yellow pages A·2155 



I 

TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134, B·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas .............. .A·1030 
Capacitors, Miniglossary ................. .A. 1 027 
Capacitors, Product Selection Guide .. A·1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ .A·1193 
Conductors, Maximum Current 

Capacity of Copper & A1uminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................. A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. B·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·111 0 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ........ .A·1633 
IC Master. ....................................... .A. 1 718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ..................... , ....... C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. B·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. B·11 04 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

. Military Qualified Products List ........... B·1 003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ B·1181 
Opto Semiconductors, Miniglossary .. B·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·160 3 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. B·1297 

Relay Contact Forms ........................ B·1371 
Relays, Electromechanical, 

Miniglossary ............. , ................... B·1364 
Relays, Product Selection Guide ......... B·1355 
Resistor Color Codes ....................... A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... B·1238, 0·2176 
SI Units, Basic Guide To, 

........... A·1090, B·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... B·1612 
Switches, Product Selection Guide ..... B·1636 
Thermal Components, Product 

Selection Guide ............................. B·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... B·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·9 01 
Transducers & Encoders, Product 

Selection Guide ............................. B·18 7 4 
Transformers, Product 

Selection Guide ............................ .A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 



5600 TRANSFORMERS 5600 

60 & 400 Hz 
Abboll~ 

TECHNOLOGIES, INC Military & Industrial Transformers 
Since 1973, Abbott Technologies, Inc., Burbank 

Division has been committed to providing high 
quality, reliable power transformers and inductors to 
the electronics industry. 

expertise to design and produce custom and special 
transformers up to 5,000 watts. 

Abbott now offers over 2,000 standard catalog 
models to choose from-all of which will satisfy your 
most demanding requirements. Also, if you don't see 
the exact specifications you require, we have the 

For your convenience, the Ready Reference Guide 
below will allow quick selection of the model that 
best fits your requirement. For complete information 
and a copy of the Abbott Transformer Catalog, con
tact the office or representative nearest you. 

READY REFERENCE GUIDE 
Model Family Input Construction 

Power Output EEM 
Cat. QPL* Freq. (Hz) Phase Mil-Spec Ind'i Levels (VA) Voltages Page 

p M27/312-322 50-60 1<1> Grade 4 5-300 5-486 A·2159 

6C M27/326-331 50-60 1<1> Grade 4 5-170 5-120 A·2160 

60M - 50-60 3<1> Grade 5 200-3000 5-200 A·2161 

60F - 50-60 3<1> Ind'i 200-3000 5-200 A·2161 

68 - 50-60 1<1> Ind'i 10-1300 5-120 A·2162 

E M27/388-343 380-420 1<1> Grade 5 2-175 5-486 A·2163 

4A M27/332-337 380-420 1<1> Grade 5 7-150 5-120 A·2164 

40 M27/344-349 380-420 3<1> Grade 5 90-1000 5-200 A·2165 

TM M27/350-354 380-420 1<1> Grade 5 15-100 5-115 A·2166 

TF - 380-420 1<1> Ind'i 15-100 5-115 A·2166 
* For specific QPL Model Numbers contact the sales office nearest you. 

GENERAL OFFICES FLORIDA 
Abbott Technologies, Inc., Burbank Division Gugel Associates 
639 South Glenwood Place, Burbank, California 91506 
(818) 8413630 FAX: (818) 954-9305 

238 N. Westmonte Road, Altamonte Springs, Florida 32714 
(407) 788-0845 FAX: (407) 862-8534 

EASTERN REGIONAL OFFICE 
520 Main Street, Fort Lee, New Jersey 07024 
(201) 461-4411 
Telex: 13-5332 FAX: (201) 461-2936 

SOUTHWESTERN REGIONAL OFFICE 
275 W. Campbell Road, Suite 227, 
Richardson, TX 75080 
(214) 437-0697 FAX: (214) 437-0698 

MISSOURI, KANSAS, NEBRASKA, IOWA, ILLINOIS 
Palatine Engineering and Sales, Inc. 
432 Chez Paree Drive, Hazelwood, Missouri 63042 
(314) 839-0800 FAX: (314) 839-6023 

NEW MEXICO 
SMS and Associates 
7807 E. Greenway Road, Suite 8 
Scottsdale, AZ 85260 
(602) 998-0831 FAX: (602) 998-2045 

TENNESSEE, MISSISSIPPI, N. CAROLINA, 
S. CAROLINA, ALABAMA, GEORGIA 
Mil-Spec Sales Company 
976 Murfreesboro Road 
Nashville, TN 37217 
(513) 890-8322 FAX: (513) 890-7251 

MICHIGAN, INDIANA, OHIO, KENTUCKY, 
W. VIRGINIA, WESTERN PENNSYLVANIA 
JFCO, Inc. 
One East National Road 
Vandalia, OH 45377 
(513) 890-8322 FAX: (513) 890-7251 

EASTERN CANADA 
Source Electronics 
7050 A Bramalea Road, Unit 21 
Mississauga, Ontario L5S 1 Tl 
(416) 676-0830 FAX: (416) 676-0844 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2157 



5600 TRANSFORMERS 5600 

Abbo"~ QPL Transformers 
TECHNOLOGIES. INC 

Over 750 Power Transformers 
Qualified to MIL· T ·27 

As a design engineer or purchasing agent for a mil
itary prime contractor or sub-contractor, you now can 
achieve rapid project approval and eliminate the time 
and expense of transformer qualification simply by 
specifying Abbott QPL transformers. 

Abbott offers over 750 military transformers
six complete product lines-proven to meet the 
demanding requirements of MIL-T-27. 

• Thermal Shock • Humidity • Vibration 
25 cycles • Shock 
(-55°C to • Immersion 
+ 130°C) • Life Testing • Flammability 

Only Abbott offers a selection this wide. 

60 Hz 

5-220 Volts 
5-300 VA 

Grade 4, Class S 

400 Hz (lei> and 3ei» 
5-220 Volts 

2-375 VA 

Grade 5, Class S 
(See "Ready Reference Guide" on adjacent page for 
more model information.) 

Abbott's military transformers have proven themselves in the 
Space Shuttle, B-1 Bomber, Cruise Missile, Phalanx, Ram, Har
poon, AWACS and Apache Helicopter programs. 

Only Abbott offers this commitment to quality 
Our reputation for reliability has been earned by a 

conservative design philosophy in which special at
tention is given to thermal margins and the use of 
quality materials. Our Quality Assurance program is 
in accordance with M I L-I-45208A and M I L-STD-
45662. Each transformer is 100% tested to the fol
lowing requirements: visual and mechanical, turns 
ratio, excitation current, dielectric withstanding volt
age and continuity. 

We have our own fully equipped test laboratory 
which has been accepted by the Defense Logistics 
Agency to perform qualification testing and Group A 
and 8 I nspection to mi litary specification M I L-T -27. 
This is a reflection of our commitment to serving the 
defense electronics and aerospace industries, by pro
viding military transformers that perform "when re
liability is imperative®." 

NEW Abbott Catalog including 
QPL Cross-references 
To help you take advantage of Abbott's QPL status, we 
have included all QPL Cross-reference numbers in our 
new catalog. Call or write today for your free copy. 

ABBOTT TECHNOLOGIES, INC. . 
Burbank Div., General Offices: 639 S. Glenwood Pl., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 

A·2158 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Abboll~ 60 Hz MIL· T ·27 Transformers 
TECHNOLOGIES. INC 

SPECIFICATIONS 
INPUT PRIMARY: 115 VAC, 60 Hz ± 5 

Hz, 1 phase.t 
REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: 

Within 3% of listed output voltage 
when measured at full load and 115 
VAC input. 

CONSTRUCTION: To MIL-T-27, Grade 4, 
Class S, Case: steel. 

ENVIRONMENT: To operate in 95°C max
imum ambient temperature. Encapsu
lated to meet MIL-STD-810 for vibra-

Output Output Secondary Output Output 
Volts Current DCR ohms Model Volts Current 
(F.L.) (Amp) Size (typical) Number (F.L.) (Amp) 

S.O 1.00 Al 0.33S SPSCT 12.6 2.3S 
2.00 A2 0.12 lOPSCT 3.1S 
3.00 A3 0.07 lSPSCT 6.35 
4.00 A4 0.066 20PSCT 9.S3 
6.00 AS 0.04 30PSCT 12.70 
S.OO A6 0.03 40PSCT lS.90 

16.00 A7 0.014 80PSCT 
14 0.36 

6.3 0.79 Al 0.53 SP6.3CT 0.72 
1.SS A2 0.18 10.6:3CT 1.07 
2.38 A3 0.094 lSP6.3CT 1.43 
3.16 A4 0.1 20P6.3CT 2.1S 
4.76 AS 0.06 30P6.3CT 2.86 
6.35 A6 0.059 40P6.3CT S.72 

12.70 A7 0.02 SOP6.3CT 8.59 
19.00 A8 0.0014 120P6.3CT 11.40 

8.0 0.67 Al 0.S7 5PSCT 14.30 
1.25 A2 0.27 10P8CT 

~-

16 0.34 
1.8S A3 0.16 15PSCT 0.6S 
2.50 A4 O.lS 20PSCT 0.94 
3.76 A5 O.OS 30P8CT 1.25 
5.00 A6 0.079 40P8CT 1.87 

10.00 A7 0.04 80P8CT 2.S0 
15.00 AS 0.022 120PSCT S.OO 
20.00 A9 0.0072 160P8CT 7.S0 

-------~-------- --~--

10 O.SO Al 1.34 5PlOCT 10.00 
1.00 A2 0.42 10P10CT 12.50 
1.50 A3 0.23 15P10CT 18.70 
2.00 A4 0.23 20P10CT f--

18 0.28 3.00 AS 0.14 30P10CT 0.S5 4.00 A6 0.11 40P10CT 0.S3 8.00 A7 O.OS 80P10CT 1.11 12.00 A8 0.031 120P10CT 1.67 16.00 A9 0.008 160P10CT 2.21 20.00 A10 0.02 200P10CT 4.44 
12.6 0.39 Al 2.06 5P12.6CT 6.68 

0.79 A2 0.65 10P12.6CT 8.89 
1.19 A3 0.4 lSP12.6CT 11.10 
1.59 A4 0.34 20P12.6CT 16.70 

tion, shock, acceleration, sand, dust, 
humidity, saltspray, fungus, sunshine, 
rain, explosion, and altitude (to a 
vacuum). NOTE: For high altitude op
eration, encapsulate terminals. 

INSULATION TEST: 1750 VAC. 
SECONDARY: See output voltage and 

current of specific models listed. 

t For 50 Hz operation, reduce secondary 
current by 10% of ratings listed. These 
units are capable of 400 Hz operation; 
however, see Abbott's distinct line of 
miniature 400 Hz transformers. 

Secondary Output Output Secondary 
DCR ohms Model Volts Current DCR ohms 

Size (typical) Number (F.L.) (Amp) Size (typical) 

AS 0.2 30P12.6CT 20 0.25 Al 5.25 
A6 0.18 40P12.6CT O.SO A2 1.S4 
A7 0.07 BOP12.6CT 0.75 A3 0.9 
AS 0.041 120P12.6CT 1.00 A4 0.S5 
A9 O.o3S 160P12.6CT 1.S0 AS 0.4 
AI0 0.027 200P12.6CT 2.00 A6 0.43 

4.00 A7 0.19 
Al 2.9S SP14CT 6.00 AS 0.120 
A2 0.74 10P14CT 8.00 A9 0.070 
A3 0.6 lSP14CT 10.00 A10 0.066 
A4 0.4 20P14CT 15.00 All 0.026 
A5 0.23 30P14CT 
A6 0.19 40P14CT 22 0.22 Al 7.3 
A7 0.1 SOP14CT 0.45 A2 1.9 
A8 0.05S 120P14CT 0.68 A3 1.2 
A9 0.042 160P14CT 0.91 A4 0.9S 
A10 0.029 200P14CT 1.36 A5 0.55 

1.82 A6 0.57 
Al 3.35 5P16CT 3.64 A7 0.25 
A2 LOS 10P16CT S.4S AS 0.125 
A3 0.67 15P16CT 7.27 A9 0.092 
A4 0.52 20P16CT 9.10 A10 0.073 
A5 0.28 30P16CT 13.60 All 0.031 
A6 0.28 40P16CT 2S 0.20 Al 8.23 
A7 0.12 80P16CT 0.40 A2 2.55 
A8 0.072 120P16CT 0.60 A3 1.4 
A9 0.046 160P16CT 0.80 A4 1.37 
A10 0.034 200P16CT 1.20 AS 0.7 
All 0.02 300P16CT 1.60 A6 0.67 

3.20 A7 0.3 Al 4.6S SP18CT 
A2 1.42 lOP18CT 4.S0 A8 0.182 
A3 0.78 ISP18CT 6.40 A9 0.11 
A4 0.62 20P1SCT 8.00 A10 0.079 
AS 0.38 30P18CT 12.00 All 0.042 
A6 0.36 40P18CT 28 0.18 Al 11.4 
A7 0.16 80P18CT 0.36 A2 3.0 
A8 O.OS 120P18CT 0.54 A3 1.9 
A9 0.060 160P18CT 0.71 A4 1.6 
AID 0.04 200P18CT 1.07 A5 0.94 
All 0.022 300P18CT 1.43 A6 0.90 

Other standard models to 486V are available. Contact our nearest office for complete information. 

ri-::':IJ/ /:'~ OIA -3/SL- O ±I/'.-l 
/ ~ 8 FULL THO. ±1/161 

.. / i 

Output Output Secondary 
Model Volts Current DCR ohms 

Number (F.L.) (Amp) Size (typical) 

5P20CT 2S 2.S6 A7 0.4 
10P20CT 4.29 A8 0.20S 
lSP20CT 5.72 A9 0.lS0 
20P20CT 7.10 A10 0.11 
30P20CT 10.70 All 0.046 
40P20CT 

31 0.16 Al 13.S SOP20CT 
120P20CT 0.32 A2 3.8 
160P20CT O.4S A3 2.2 
200P20CT 0.64 A4 2.2 
300P20CT 0.97 AS 0.96 

1.29 AS 0.9S 
SP22CT 2.S8 A7 O.4S 
10P22CT 3.87 AS 0.31 
lSP22CT S.17 A9 0.166 
20P22CT 6.40 A10 0.12 
30P22CT 9.67 All 0.054 
40P22CT --_. 
SOP22CT 35 0.14 Al 17.6 
120P22CT 0.29 A2 4.5 
160P22CT 0.43 A3 3.0 
200P22CT 0.57 A4 2.4 
300P22CT 0.S6 AS 1.4 
SP2SCT 1.14 A6 1.32 
10P2SCT 2.2S A7 0.5 

3.43 AS 0.35 15P25CT 
20P25CT 4.57 A9 0.240 
30P2SCT 5.71 A10 0.17 
40P25CT 8.59 All 0.072 
SOP25CT 39 0.13 Al 19.7 
120P25CT 0.26 A2 6.3 
160P2SCT 0.38 A3 3.5 
200P25CT 0.51 A4 3.6 
300P2SCT 0.77 AS 1.62 
5P28CT 1.03 A6 1.5 
laP28CT 2.05 A7 0.7 
15P28CT 3.07 A8 0.342 
20P28CT 4.10 A9 0.270 
30P28CT S.12 A10 0.18 
40P2SCT 7.69 All 0.08 

~ 11/16 OIA'1 ~ :!::I/Ifl 5/8 
0111 • 

00 I I /)-/ ! 062 •. OOS~'-------i-t -t--
•• 0 ~ 

+ 0 3 - -

-0--. -.~i;V-1 I 'PIN DIA. =}-

:- :+:<@.: - E±'/64 B±V32 -------

0~-' -·~e-........J. j .070 t .005Y ::3-
I I ' _ F19.1 ~ L......-______ --' 

00 
• 0 

F19_2 

Size B C D E F G 

Model 
Number 

SOP2SCT 
120P2SCT 
160P2SCT 
200P28CT 
300P2SCT 

SP31CT 
lOP31CT 
lSP31CT 
20P31CT 
30P31CT 
40P31CT 
SOP31CT 
120P31CT 
160P31CT 
200P31CT 
300P31CT 

5P3SCT 
lOP35CT 
15P35CT 
20P3SCT 
30P3SCT 
40P3SCT 
SOP35CT 
120P35CT 
16()P35CT 
200P3SCT 
300P3SCT --
SP39CT 
10P39CT 
15P39CT 
20P39CT 
30P39CT 
40P39CT 
80P39CT 
120P39CT 
160P39CT 
200P39CT 
300P39CT 

Al 11/2 13/, 23/. 1J1, 11/. 6·32 

Model Type We ight Lbs. (Max.) Primary DCR (ohms typical) 

5P 1.0 86 
TYPICAL CIRCUIT DIAGRAM 

A2 13/, 2J1, 23/4 11/4 11/2 6·32 lOP 1.5 
A3 17/8 23/. 3 '/. l1/4 13/4 8·32 lSP 2.0 
A4 2 23/8 31/8 1'12 13/4 8-32 20P 2.5 
AS 21/. 2'J1, 31/2 11/2 2 8·32 30P 3.0 
A6 21/4 21J{6 31/2 10/. 2 8-32 40P 3.3 
A7* 2% 31/8 41/. 2 21/4 8-32 80P S.O 
A8* 2\1. 3», 41/2 21/. 21/2 10-32 120P 6.S 
A9* 31/. 33/. 47/. 2», 23/, 10·32 160P 8.2 
A10* 3 3/. 4J1, 51/4 2% 3 1/4-20 200P 10.S 
All* 3\18 4'J1, 6 23/4 3'12 1/4-20 300P 17.0 

* See Fig. 2 for header conf'guratlOn used on any unit with output current greater than 10 amps. 

36 ----
24 
IS 
S.5 
6.7 
3.7 
1.9 
1.6 --------
1.1 ,-
0.5 

.. _ . ., refers to the st.,t of wind;"" 

115V 

60 Hz 

PRIMARY 

,.----{3 

SECONDARY 

ABBOTT TECHNOLOGIES, INC. 
Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (SIS) S41-3630. FAX: (SIS) 954-9305 
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56.00 

Abboll~ 
TECHNOLOGIES. INC. 

SPECIFICATIONS 
INPUT PRIMARY: 115 VAC, 50 to 65 Hz, 1 Phase. 
REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: Within 3% 

when measured at full load and 115 VAC 
input. 

INSULATION TEST: 1500 VAC. 
OPERATING TEMP.: 90°C maximum ambient 

temperature. 
CONSTRUCTION: To Mll-T-27, Grade 4, Class S, 

life "X" no,ooo hrs.l 

Output Current (Amps) 
Output Volts Parallel Series 

(F.L.) Connection Connection Size 
5V Parallel 1.00 0.50 EB 
10V C.T. 3.00 1.50 FA 
Series 6.00 3.00 GA 

12.00 6.00 HA 
20.00 10.00 JA 

6.3V Parallel 0.80 0.40 EB 
12.6V C.T. 2.38 1.19 FA 
Series 4.76 2.38 GA 

9.52 4.76 HA 
20.00 10.00 JA 

BV Parallel 0.62 0.31 EB 
l6V C.T. 1.86 0.93 FA 
Series 3.72 1.86 GA 

7.44 3.72 HA 
17.50 8.75 JA 
20.00 10.00 KA 

lOY Parallel 0.50 0.2S EB 
20V C.T. 1.S0 O.7S FA 
Series 3.00 1.50 GA 

6.00 3.00 HA 
14.00 7.00 JA 
17.00 B.50 KA 

l2V Parallel 0.40 0.20 EB 
24V C.T. 1.20 0.60 FA 
Series 2.40 1.20 GA 

4.80 2.40 HA 
11.60 5.80 JA 
14.16 7.0B KA 

17V Parallel 0.30 0.15 EB 
34V C.T. 0.B8 0.44 FA 
Series 1.76 0.B8 GA 

3.52 1.76 HA 
8.20 4.10 JA 

10.00 5.00 KA 
20 V Parallel 0.24 0.12 EB 
40V C.T. 0.72 0.36 FA 
Series 1.44 0.72 GA 

2.BB 1.44 HA 
7.00 3.50 JA 
8.50 4.25 KA 

28V Parallel 0.18 0.09 EB 
56V C.T. 0.54 0.27 FA 
Series 1.08 0.54 GA 

2.16 1.08 HA 
5.00 2.50 JA 
6.06 3.03 KA 

44V Parallel 0.10 0.05 EB 
88V C.T. 0.30 0.15 FA 
Series 0.60 0.30 GA 

1.20 0.60 HA 
3.16 1.5B JA 
3.B6 1.93 KA 

60V Parallel O.OB 0.04 EB 
I-20V C.T. 0.24 0.12 FA 
Series 0.4B 0.24 GA 

0.96 0.4B HA 
2.32 1.16 JA 
2.82 1.41 KA 

TRANSFORMERS 

60 Hz MIL·T·27 Transformers 

EfFICIENCY: From 80% to 90% typical. 
ENVIRONMENT: Encapsulated to meet MIL-STD-

810 for vibration, shock, sand, dust, humidity, 
salt spray, fungus, sunshine, rain, explosion, 
and altitude (to a vacuum). NOTE: for high 
altitude operation, encapsulate terminals. 

OPTIONS AVAILABLE: Other output voltages and 
230 VAC input are available. Please consult 
our nearest office for complete information. 

Weight 
Lbs. 
Typ. 
1.2 
2.2 
3.3 
4.7 
7.4 
1.2 
2.2 
3.3 
4.7 
7.4 
1.2 
2.2 
3.3 
4.7 
7.4 
9.B 
1.2 
2.2 

Model 
Number 

6C5-5 
6C5-15 
6C5-30 
6C5-60 
6C5-100 
6C6-5 
6C6-15 
6C6-30 
6C6-60 
6C6-126 
6CB-5 
6CB-15 
6C8-30 
6CB-60 
6CB-140 
6C8-160 
6C10-S 
6ClD-15 

NOTE: These units are 
also capab'le of 400 Hz 
operation. 

TF4S03 __ 

Now QPL! 

3.3 6ClD-30 BASIC CIRCUIT SERIES CONNECTED PARALLEL CONNECTED 
4.7 6ClO-60 
7.4 6ClO-140 
9.8 6ClD-170 
1.2 6C12-S 
2.2 6C12-15 
3.3 6C12-3Q; 
4.7 6C12-60 
7.4 6C12-140 
9.8 6C12-170 
1.2 6C 1 7-5 
2.2 6C17-l5 
3.3 6C17-30 
4.7 6C17-60 
7.4 6C17-140 
9.8 6C17-170 
1.2 6C20-S 
2.2 6C20-15 
3.3 6C20-30 
4.7 6C20-60 
7.4 6C20-140 
9.8 6C20-170 
1.2 6C28-S 
2.2 6C2B-lS 
3.3 6C2B-30 
4.7 6C2B-60 
7.4 6C2B-140 
9.B 6C28-l70 
1.2 6C44-5 
2.2 6C44-15 
3.3 6C44-30 
4.7 6C44-60 
7.4 6C44-l40 
9.8 6C44-l70 
1.2 6C60-5 
2.2 6C60-l5 
3.3 6C60-30 
4.7 6C60-60 
7.4 6C60.140 
9.8 6C60-l70 

Size A B C 

EB 1.938 1.812 2.438 

FA 2.312 2.062 3.125 

GA 2.750 2.375 3.812 

HA 3.062 2.625 4.250 

JA 3.562 3.062 4.875 

KA 3.938 3.375 5.250 

Dimension A, B = +0.000 -0.125 
Dimension C = +0.000 -0.188 

D E 

1.375 1.250 

1.688 1.438 

2.125 1.750 

2.297 1.859 

2.625 2.125 

3.000 2.438 

Dimension D, E = ±0.016 except size KA = 0.031 
Dimension F = ±0.062 

F 

6-32 x 3Al 

6-32 x 3Al 

6-32 x 3Al 

8-32 x 3Al 

8-32 x 3/8 

10-32 x '12 

ABBOTT TECHNOLOGIES, INC. 
Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 
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5600 TRANSFORMERS 

Abboll~ 
TECHNOLOGIES. INC 

60 Hz, 3 0 MIL· T ·27 
and Industrial Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 

WYE: 120V l-Com. Suffix A 
WYE: 208V l-l Suffix B 
DELTA: 120V l-l Suffix C 
DELTA: 230V l-l Suffix E 
DELTA: 440V l-l Suffix F 

NOTE: To order a specific input volt
age add suffix to model number. 
(EXAMPLE: GO () 15-200E has in
put 230V l-l (3 wire DELl All. 

INPUT FREQUENCY: 50 Hz to 65 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: 

Within 5% when measured at full 
load and nominal VAC input. 

REGULATION: 10% max. no load to 
full load. (G% on size 3 thru G). 

INSULATION TEST: 1500 VRMS 
EFFICIENCY: Ranges from 90% to 

95% typical. 
OPERATING AMBIENT TEMP.: 80°C 

maximum on sizes 1-6; 60°C 
maximum on sizes 7-9. 

MIL-T-27 CONSTRUCTION: (Grade 5 
Class S). Specify the letter "M" 
in the model number. (Example: 
6DM15-200 ( )). 
NOTE: Mll-T-27 add .20 to Dim. 
A, B, C. other inputs and! or 
outputs available. 

INDUSTRIAL CONSTRUCTION: 
Industrial Grade (open framel: 
Specify the letter "F" in the 
model number. (Example: GoF 
15-200 (ll. 

WYE: L to L Delta: L to L (3 wire) 

MIL·T·27 
TF 5S03ZZ 

WYE: L to L Delta: L to L (3 wire) 
WYE: L to Com. (4 wire) (3 wire) WYE: L to com. (4 wire) (3 wire) 

Load 
Volts Current 

Model No. R.M.S. (Amps) 

SO( )5-20~ ) 5 13.30 
SO( )5-450 ) 5 30.00 
60( )5-S50( ) 5 43.30 

SO( )12-2oo( ) 12 5.56 
60( )12·450( ) 12 12.50 
SO( )12·S50( ) 12 18.10 
GO( )12·850( ) 12 23.S0 
SO( )12·1100( ) 12 30.S0 
SO( )12·1500( ) 12 41.70 
SO( )l2-20oo( ) 12 55.55 
SO( )12-2S00( ) 12 S9.44 
SO( )12-3000( ) 12 83.30 

SO( )IS-200( l 15 4.44 
60( )15-450( 15 10.00 
60( )lS·6S0( ) 15 14.40 
60( )15-850( ) 15 18.90 
60( )15-1100( ) 15 24.40 
60( )l5-1500( ) 15 33.30 
60( )l5-2000( ) 15 44.44 
SOf )15-2500( l 15 55.55 
SO )15-3000( 15 6S.S6 

SO( )20-2001 ) 20 3.33 
SO( )20-450 ) 20 7.50 
SO( )20-S50 ) 20 10.80 
SO( )20-850( ) 20 14.20 
SO( )20-11001 ) 20 18.30 
SO( )20·1500 ) 20 25.00 
SO( )20·2000 ) 20 33.33 
SO( )20·2500( ) 20 41.66 
SO( )20-3000( ) 20 50.00 

INPUT OUTPUT 

Jll23 III ABC C B A 

4 6 8 10 

ABBon TECHNOLOGIES, INC. 

Load Wt. 
Volts Current Lbs. 

R.M.S. (Amps) Size (Typ.) 

8.S6 7.70 1 14 
8.66 17.30 2 20 
8.66 25.00 3 28 

20.8 3.21 1 14 
20.8 7.21 2 20 
20.8 10.40 3 28 
20.8 13.S0 4 39 
20.8 17.S0 5 48 
20.8 24.00 S 58 
20.8 32.05 7 60 
20.8 40.09 8 68 
20.8 48.08 9 78 

2S.0 2.56 1 14 
26.0 5.77 2 20 
26.0 8.33 3 28 
26.0 10.90 4 39 
26.0 14.10 5 48 
26.0 19.20 6 58 
26.0 25.65 7 60 
2S.0 32.05 8 S8 
2S.0 38.46 9 78 

34.6 1.93 1 14 
34.S 4.33 2 20 
34.6 S.26 3 28 
34.S 8.19 4 39 
34.S 10.S0 5 48 
34.6 14.40 S 58 
34.6 19.27 7 60 
34.S 24.08 8 S8 
34.S 28.88 9 78 

INPUT CONNECTION 
WYE: l-Com. 1, 2, 3 line. 4 com. 
WYE: l-l 1, 2, 3 (Pin 4 not used) 
DELTA: l-ll, 2, 3 (Pin 4 not used) 

OUTPUT CONNECTION 
WYE: l-Com. connect 6-8-10 

load 5-6, 7-6, 9-6 

Volts 
Model No. R.M.S. 

SD( )28-200( ) 28 
60( )28.4501 ) 28 
SD( )28-S50 ) 28 
SD( )28-850 ) 28 
SD( )28-11001 ) 28 
SD( )28-1500 ) 28 
SO( )28-2000 ) 28 
60( )28-2500 ) 28 
6D( )28·3000 ) 28 

SO( )48·200( ) 48 
6D( )48-450( ) 48 
60( )48-650( ) 48 
SO( )48-850( ) 48 
SO( )48-1100( ) 48 
SOf )48.1500f ) 48 
60 )48·2000 ) 48 
SO( )48-2500( ) 48 
SO( )48-3OO0( ) 48 

SD( )115-200( ) 115 
601 )115-4501 ) 115 
SO )115-650 ) 115 
60( ) 115-850( ) 115 
SO( )115-11001 ) 115 
6D( )115-1500 ) 115 
SD( )115-2000 ) 115 
SO( )115-2500 ) 115 
60( )115-3000 ) 115 

SIZE A B 

1 6.10 4.10 

2 7.70 4.10 

3 7.70 5.10 

4 9.20 4.60 

5 9.20 5.10 

6 9.20 5.85 

7 11.00 4.85 

8 11.00 5.35 

9 11.00 5.85 

DELTA: l-l Connect 6-7, 8-9, 5-10 DIM. TOl.: E, F, G, ±.06 
load 5, 7, 9 

WYE: L-L connect 6-10, 8-10 
Load 5, 7, 9 

Load Load 
Current Volts Current 
(Amps) R.M.S. (Amps) 

2.38 48.5 1.37 
5.36 48.5 3.09 
7.74 48.5 4.47 

10.10 48.5 5.83 
13.10 48.5 7.5S 
17.90 48.5 10.30 
23.81 48.5 13.75 
29.76 48.5 17.18 
35.71 48.5 20.S2 

1.39 83.1 .80 
3.13 83.1 1.81 
4.51 83.1 2.S1 
5.90 83.1 3.41 
7.S4 83.1 4.41 

10.40 83.1 S.02 
13.88 83.1 8.02 
17.36 83.1 10.02 
20.83 83.1 12.03 

.58 200.0 .34 
1.30 200.0 .75 
1.88 200.0 1.09 
2.46 200.0 1.42 
3.19 200.0 1.84 
4.35 200.0 2.51 
5.80 200.0 3.33 
7.25 200.0 4.18 
8.67 200.0 5.00 

C 0 E F 

4.62 4.10 3.10 3.75 

5.43 4.10 3.10 4.00 

5.43 5.10 4.10 4.00 

6.78 5.10 3.86 5.24 

S.78 5.S0 4.36 5.24 

6.78 6.35 5.11 5.24 

8.13 5.10 3.86 6.40 

8.13 5.S0 4.36 6.40 

8.13 6.10 5.11 6.40 

Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Wt. 
Lbs. 

Size (Typ.) 

1 14 
2 20 
3 28 
4 39 
5 48 
6 58 
7 SO 
~ S8 
9 78 

1 14 
2 20 
3 28 
4 39 
5 48 
S 58 
7 SO 
8 68 
9 78 

1 14 
2 20 
3 28 
4 39 
5 48 
S 58 
7 60 
8 S8 
9 78 

G 

4.81 

6.00 

S.OO 

7.50 

7.50 

7.50 

9.00 

9.00 

9.00 

A·2161 



5600 TRANSFORMERS 

Abboll~ 
TECHNOLOGIES. INC 

60 Hz Industrial Transformers 

SPECIFICATIONS 
INPUT PRIMARY: 115 VAC standard. 230 VAC at 10% additional cost. 

Specify by suffixing "A" to model number. 115/230 VAC dual input at 
10% additional cost. Specify by suffixing "8" to model number. 

INPUT FREQUENCY: 50 to 400 Hz, 1 phase. 
REGULATION: 15% Max. from no load to full load (6% on units size 8 

and larger). 
SECONDARY VOLTAGE TOLERANCE: Within 5% of listed output voltage 

when measured at full load and 115 VAC input. 
INSULATION TEST: 1500 VAC. 
OPERATING TEMPERATURE: Boac maximum ambient OO°C on units size 8 

and larger). 
APPROXIMATE EFFICIENCY: Ranges from 80% to 90% typical. 
CONSTRUCTION: Commercial grade using Silicon Iron for core and heavy 

insulated synthetic film magnet wire with class "8" rating impregnated 
with a high quality insulating varnish having a class "H" rating. Other 
outputs and/ or inputs available on request. 

Output Current (Amps) Weight 
Output Volts Parallel Series Lbs. Model 

(F.L.) Connection Connection Size Typ. Number 

5V Parallel 2.0 1.0 1 1.2 SB5-10 
10V C.T. Series 3.0 1.5 2 1.5 SB5-15 

S.O 3.0 3 2.2 SB5-30 
12.0 S.O 4 3.0 SB5-S0 
18.0 9.0 5 4.3 SB5-90 
2S.0 13.0 S 5.5 SB5·130 
32.0 lS.0 7 7.0 SB5·1S0t 
SO.O 30.0 8 13.0 SB5·300t 

100.0 50.0 9 23.0 6B5-500t 
6.3V Parallel 1.S0 0.80 1 1.2 68S-1O 
12.6V C.T. Series 2.40 1.20 2 1.5 SB6-15 

4.80 2.40 3 2.2 68S-30 
9.40 4.70 4 3.0 68S-60 

14.4 7.20 5 4.3 686-90 
20.6 10.3 6 5.5 6B6·130 
25.4 12.7 7 7.0 SBS-1oot 
48.0 24.0 8 1.3.0 SBS-300t 
95.0 47.5 9 23.0 SBS·SOOt 

8V Parallel 1.20 0.50 1 1.2 SB8-10 
16V C.T. Series 1.80 0.90 2 1.5 SB8-15 

3.50 1.80 3 2.2 6BB-30 
7.50 3.BO 4 3.0 6B8-S0 

11.2 5.S0 5 4.3 SBB-90 
lS.2 8.10 S 5.5 6BB-130 
20.0 10.0 7 7.0 SBB-1S0· 
37.5 18.75 8 13.0 SBB-300t 
75.0 37.50 9 23.0 SBB-600t 

100.0 50.0 10 2S.0 SB8-800t 
10V Parallel 1.0 0.5 1 1.2 SB1O-10 
20V C.T. Series 1.5 0.75 2 1.5 SBlO-15 

3.0 1.5 3 2.2 SB1O-30 
6.0 3.0 4 3.0 SB10-60 
9.0 4.5 5 4.3 6B10-90 

13.0 S.5 6 5.5 6B10-130 
16.0 8.0 7 7.0 SB1O-160· 
30.0 15.0 8 13.0 SBIO-300t 
60.0 30.0 9 23.0 SBlO-SOOt 
85.0 42.5 10 26.0 SBlO,850t 

100.0 50.0 11 36.0 SBIO-1000t 

12V Parallel 0.82 0.41 1 1.2 SB12-10 
24V C.T. Series 1.24 0.S2 2 1.5 6B12-15 

2.50 1.25 3 2.2 S812-30 
5.0 2.50 4 3.0 6B12-S0 
7.5 3.75 5 4.3 6B12-90 

10.82 5.41 6 5.5 SB12-130 
13.32 6.SS 7 7.0 SB12-1S0· 
25.00 12.50 8 13.0 SB12-300t 
50.00 25.00 9 23.0 6B12-S00t 
71.00 35.50 10 26.0 SB12-850t 

100.00 50.00 11 36.0 SB12-1200t 

* Use Fig. 3 for layout tUse Fig. 4 for layout 

SIZE A B C D E F HOLE FIG. 
1 1.95 1.68 2.31 2.37 - 2.87 0.18 1 
2 2.26 1.93 2.S8 2.81 - 3.12 0.18 1 
3 2.57 2.18 3.0S 3.12 - 3.56 0.r8 1 
4 2.81 2.43 3.37 2.25 2.12 2.70 0.2 x 0.3 2 
5 3.12 2.68 3.75 2.50 2.25 2.8S 0.2 x 0.3 2 
6 3.44 2.93 4.12 2.75 2.37 2.98 0.2 x 0.3 3 
7 3.75 3.18 4.50 3.00 2.50 3.11 0.2 x 0.3 3 
8 5.25 3.87 4.37 4.37 I 2.85 3.75 0.26 x 0.4 3 or 4 
9 5.37 4.52 5.31 5.31 '1 3.22 4.20 0.2S x 0.4 3 or 4 

10 5.37 4.99 5.31 5.31 I 3.50 4.58 0.26 x 0.4 3 or 4 
11 7.50 5.37 5.25 6.75 I 3.50 4.85 0.25 x 0.4 30r 4 

DIMENSIONAL TOLERANCE: ±O.OS except B IS max. 

ABBOTT TECHNOLOGIES, INC. 

FIG. 1, 2, 3 

Output Current (Amps) 
Output Volts Parallel Series 

(F.L.) Connection Connection 

17V Parallel 0.58 0.29 
34V C.T. Series 0.88 0.44 

1.7S 0.88 
3.52 1.7S 
5.28 2.S4 
7.S4 3.82 
9.40 4.70 

17.S5 8.8 
35.00 17.5 
50.00 25.00 
7S.5 38.25 

20V Parallel 0.5 0.25 
40V C. T. Series 0.74 0.37 

1.5 0.75 
3.0 1.5 
4.5 2.25 
6.5 3.25 
8.0 4.0 

15.0 7.50 
30.0 15.0 
42.5 21.25 
65.0 32.50 

28V Parallel 0.3S 0.18 
56V C.T. Series 0.52 0.2S 

1.06 0.53 
2.14 1.07 
3.20 1.S0 
4.64 2.32 
5.70 2.85 

10.70 5.35 
21.43 10.71 
30.36 15.18 
46.42 23.21 

44V Parallel 0.22 0.11 
88V C.T. Series 0.34 0.17 

0.S8 0.34 
1.36 0.68 
2.04 1.02 
2.94 1.47 
3.S2 1.81 
S.82 3.41 

13.64 6.82 
19.32 9.6S 
29.54 14.77 

SOV Parallel 0.16 0.08 
120V C.T. Series 0.250 0.125 

0.50 0.25 
1.0 0.50 
1.5 0.75 
2.1S 1.08 
2.S6 1.33 
5.00 2.50 

10.00 5.00 
14.1S 7.08 
21.S7 10.83 

STANDARD & "A" OPTLO:.J 

Weight 
Lbs. 

Size Typ. 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
S 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
S 5.5 
7 7.0 
8 13.0 
9 23.0 

10 2S.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
S 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 3S.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
S 5.5 
7 7.0 
8 13.0 
9 23.0 

10 26.0 
11 36.0 

1 1.2 
2 1.5 
3 2.2 
4 3.0 
5 4.3 
S 5.5 
7 7.0 
8 13.0 
9 23.0 

10 2S.0 
11 36.0 

"B" OPTION 

Model 
Number 

5817-10 
6B17-15 
5817-30 
6817·S0 
6817·90 
S817-130 
b817-IS0· 
S817.300t 
SB17·600t 
S817-850t 
S817-1300t 
6820-10 
6820-15 
6820-30 
6820·S0 
6820·90 
6820·130 
S820·160· 
6B20·300· 
S820·600t 
6820·850t 
6820-1300t 
6828·10 
6B28·15 
6828·30 
S828-60 
6828-90 
6828-130 
SB28-160· 
6828-300' 
6828-S00t 
6828-850t 
S828-1300t 

6B44-10 
6844·15 
6B44-30 
6844-60 
6844-90 
6B44·130 
6844-ISO' 
6844-300' 
SB44·600· 
6844-850' 
S844-1300t 
S860-10 
6B60-15 
6860·30 
6860-60 
6860·90 
6B60-130 
S860-160· 
S8S0·300· 
S8S0-S00· 
SB60-850· 
SBSO-1300t 

OUTP~ 

SERIES 
4 CONNECT 

4 & 5 
PARALLEL 

'; CONNECT 

3 & 4. 
5 & 6 

A~ 1 ~~ 1 ~~ 1 /,--\;.°A"X:l < < < A:y 
C C C -<- c 

-<.: . J -« /~ ). -< /". ). ~ / /,,, ~7 ~~.' >'<"2 "'>~. "'~ -< "'Ev/vO ~ E~ ,<0 F. >-/ v 
~<"f' f' . '~/ 'Y 

FIG. 1 FIG. 2 " FIG. 3 FIG. 4 

Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 
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5600 

Abbo"~ 
TECHNOLOGIES. INC 

SPECIFICATIONS 
Input Primary 

115V,400 Hz ±20 Hz, 1 phase 
Regulation 

10% no load to full load 
(12% for 2E models) 

Secondary Voltage Tolerance 
Within 5% when measured at full 
load and 115 VAC input 

Construction 
To MIL·T·27, Grade 5, Class S 
Molded Dially Phthalate 

Out· Output Sec. 
put Current OCR Model 
Volts (Amps) Size (ohms) Number 

5.0 0.400 A 0.60 2E5CT 
1.200 B 0.173 6E5CT 
3.000 C 0.046 15E5CT 
4.BOO D 0.040 24E5CT 

16.000 E2 0.009 BOE5CT 
35.000 F2 0.012 175E5CT 

6.3 0.317 A 1.06 2E6.3CT 
0.950 B 0.24 6E6.3CT 
2.380 C 0.088 15E6.3CT 
3.800 D 0.107 24E6.3CT 

12.BOO E2 0.Q16 80E6.3CT 
27.800 F2 0.019 175E6.3CT 

B.O 0.250 A 1.63 2E8CT 
0.750 8 0.396 6E8CT 
1.880 C 0.135 15EBCT 
3.000 D 0.140 24E8CT 

10.000 E2 0.017 80E8CT 
22.000 F2 0.010 175E8CT 

10.0 0.200 A 2.50 2E10CT 
0.600 8 0.587 6ElOCT 
1.500 C 0.27 15E10CT 
2.400 D 0.180 24ElOCT 
8.000 E 7.2 80ElOCT 

17.500 F2 0.020 175ElOCT 
12.6 0.158 A 4.10 2E12.6CT 

0.475 B 0.99 6El2.6CT 
1.180 C 0.32 15E12.6CT 
1.900 D 0.225 24E12.6CT 
6.350 E 0.030 80E12.6CT 

13.900 F2 0.021 175E12.6CT 
14.0 0.142 A 5.59 2E14CT 

0.428 B 1.11 6El4CT 
1.070 C 0.35 15E14CT 
1.720 0 0.32 24E14CT 
5.600 E 0.04 80E14CT 

12.500 F2 0.022 175E14CT 

Out· 
put 

Volts 

16 

1B 

20 

22 

25 

28 

TRANSFORMERS 

400 Hz MIL·T·27 Transformers 

Environment 
Now QPL! 

Encapsulated to meet MIL·STD·81O, including vibration, 
ambient temperature to 85°C, shock, sand, dust, hu· 
midity, saltspray, fungus, sunshine, rain, explosion, and 
altitude (to a vacuum). 

Output Secondary 
See voltage and current of specific models listed. 

Other models are available. Contact our nearest office for com· 
plete information. 

Output Sec. Out· Output Sec. 
Current OCR Model put Current OCR 
(Amps) Size (ohms) Number Volts (Amps) Size (ohms) 

0.125 A 6.63 2E16CT 31 0.064 A 25.6 
0.375 8 1.58 6E16CT 0.192 8 5.71 
0.940 C 0.54 15E16CT 0.485 C 1.62 
1.500 D 0.35 24El6CT 0.772 D 1.27 
5.000 E U.05 BOEl6CT 2.470 E O.lB 

10.900 F2 0.025 175El6CT 5.650 F 0.061 
0.111 A 9.00 2El8CT 35 0.057 A 29.5 
0.333 8 2.21 6E18CT 0.171 B 6.89 
0.832 C 0.74 15E18CT 0.428 C 2.28 
1.330 D 0.40 24E1BCT 0.685 D 1.70 
4.450 E 0.08 80El8CT 2.2BO E 0.28 
9.700 F 0.027 175El8CT 5.000 F 0.098 
0.100 A 10.9 2E20CT 39 0.051 A 38·6 
0.300 B 2.78 6E20CT 0.154 B 9.39 
0.750 C 1.4 15E20CT 0.384 C 2.54 
1.200 0 0.48 24E20CT 0.615 D 2.20 
4.000 E 0.09 80E20CT 2.050 E 0.32 
8.750 F 0.020 175E20CT 4.480 F 0.110 
0.091 A 14.6 2E22CT 43 0.046 A 44.3 
0.273 B 2.80 6E22CT 0.139 8 10.25 
0.680 C 0.92 15E22CT 0.348 C 2.85 
1.090 D 0.63 24E22CT 0.556 D 2.42 
3.630 E 0.12 80E22CT 1.860 E 0.35 
7.900 F 0.020 175E22CT 4.060 F 0.114 
0.080 A 20.4 2E25CT 48 0.041 A 57.0 
0.240 B 3.60 6E25CT 0.125 B 15.30 
0.600 C 1.3 15E25CT 0.312 C 4.05 
0.960 D 0.68 24E25CT 0.500 D 3.27 
3.200 E 0.13 80E25CT 1.660 E 0.40 
7.000 F 0.042 175E25CT 3.650 F 0.160 
0.071 A 30.0 2E28CT 55 0.036 A 89.0 
0.214 B 4.20 6E28CT 0.109 B 17.30 
0.535 C 1.83 15E28CT 0.262 C 7.2 
0.855 D 0.98 24E28CT 0.435 D 3.83 
2.850 E 0.14 80E28CT 1.450 E 0.67 
6.250 F Jl.043 175E28CT 3.170 F 0.196 

Model 
Number 

2E31CT 
6E31CT 
15E31CT 
24E31CT 
BOE31CT 
175E31CT 
2E35CT 
6E35CT 
15E35CT 
24E35CT 
80E35CT 
175E35CT 
2E39CT 
6E39CT 
15E39CT 
24E39CT 
80E39CT 
175E39CT 
2E43CT 
6E43CT 
15E43CT 
24E43CT 
80E43CT 
175E43CT 
2E48CT 
6E48CT 
15E48CT 
24E48CT 
80E48CT 
175E48CT 
2E55CT 
6E55CT 
15E55CT 
24E55CT 
80E55CT 
175E55CT 

Out· Output 
put Current 

Volts (Amps) Size 

63 0.031 A 
0.095 B 
0.238 C 
0.3BO D 
1.270 E 
2.770 F 

70 0.02B A 
0.085 8 
0.214 C 
0.342 D 
1.140 E 
2.500 F 

80 0.025 A 
0.075 B 
0.19f! C 
0.300 D 
1.000 E 
2.180 F 

90 0.022 A 
0.067 B 
0.166 C 
0.267 D 
0.890 E 
1.940 F 

100 0.020 A 
0.060 B 
0.150 C 
0.240 D 
0.800 E 
1.750 F 

110 0.018 A 
0.054 B 
0.136 C 
0.218 D 
0.728 E 
1.590 F 

NEW 26V, 115 V and other standard models to 486Y are available. Contact our nearest office for co:nplete information. 

Sec. 
OCR Model 

(ohms) Number 

100.0 2E63CT 
24.9 6E63CT 

6.51 15E63CT 
5.35 24E63CT 
0.71 BOE63CT 
0.20 175E63CT 

139.0 2E70CT 
27.1 6E70CT 

9.4 15E70CT 
8.10 24E70CT 
0.80 80E70CT 
0.25 175E70CT 

163.0 2E80CT 
39.0 6E80CT 
13.4 15E80CT 

9.0 24E80CT 
0.92 80E80CT 
0.34 175E80CT 

218.0 2E90CT 
41.0 6E90CT 
1::;.9 15E90CT 
12.5 24E90CT 

1.08 80E90CT 
0.38 175E90CT 

283.0 2E100CT 
59.5 6E100CT 
16.8 15E100CT 
14.4 24E100CT 
1.64 80E100CT 
0.52 175E100CT 

392.0 2EllOCT 
62.3 6E110CT 
22.1 15EllOCT 
19.5 24EllOCT 

2.03 80E110CT 
0.72 175E110CT 

.062"'\ r- H -:1 r J "1- SIZE G H J K L M N Dim. Tol. = 
.Li r 1/8 DIA. \ It-" K "1 r:]'/32 11 ~ :~: 
~[]2 7r--s' Q 1/4 ! t FI bot 10111 3 0 --.L. 
~ 01 G '.. ,;.. +.- • 0 11' 

iL ¥- 50* 
THOU HOLE--' -I ~.20 MAX. T 

.1160IA. 
2 PIS. SIZE A 

r J 1!-,/. 

.20 MAX,.., I
THRU HOLE 

-I ~.3. MAX. 

0 ,/2 
J 0 TYP • 
• o-L 
50-!r 

T 

.169 OIA. 2 PlS. SIZE E2.F2 

ABBOTI' TECHNOLOGIES, INC. 

A .87 .74 .78 .55 .68 ~6 ~6 Fraction ±),{2, 
B 1.25 1.19 .88 .94 1.00 1/4 - xx = ±O.015, 
C 1.43 1.24 1.27 .99 1.18 1/4 - XXX = ±O.OQ5 

f--;;0--1i-i'1.'-;C4 7~r.1;C;.2"'8--1;--71C;.4'ic0 -+-1;;C.;;'03;--~1;C;.2:;;;2:-t---;-1j.;'-4 -+-_--1 NOTE: 
E 2.31 1.52 1.75 1.02 1.81 1/2 - DIMENSIONS G & H 
E2 2.31 1.52 1.75 1.02 1.81 1/2 3f4 MEASURED AT TOP 
F 2.75 2.71 2.31 2.21 2.25 3/4 - OF TRANSFORMER 
F2 2.75 2.71 2.31 2.21 2.25 3,1, 1 

TYPICAL CIRCUIT DIAGRAM 

J II14 
2 ~E @ 
PRIMARY SECONDARY 

Ir~ ili:'/' 
!}".}-IIi.'" 01 •• 

~ 
-I /..20 MAX. 

THlu HOlf 
.169 OIA. 2 PLS. 

MODEL 
TYPE 

2E 
6E 

15E 
24E 
BOE 

175E 

WEIGHT 
Ibs. (max) 

0.06 
0.15 
0.28 
0.32 
0.80 
2.2 

I J 11-3/16 
2 0 TYP. []

o 11. 
30M I 
• 0 _.CL 
5 0 :::::T 

T 

SIZE E,F 

PRIMARY OCR 
ohms (typical) 

201 
61 
14 
12 

2.0 
0.7 

Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2163 



5600 

Abboll~ 
TECHNOLOGIES. INC 

SPECIFICATIONS 
INPUT PRIMARY: 115 V, 400 Hz ±20 Hz, 1 

Phase. 
REGULATION: 10% no load to full load. 
SECONDARY VOLTAGE TOLERANCE: Within 5% 

when measured at full load and 115 VAC 
input. 

INSULATION TEST: 1500 VAC. 
OPERATING TEMP.: 95°C maximum ambient 

temperature. 
CONSTRUCTION: To MIL·T·27, Grade 5, Class S, 

life "X", (10,000 hrs.l 
Output Current lAmps) 

Output Volts Parallel Series 
(F.L.) Connection Connection Size 

5V Parallel 1.40 0.70 1 
lOY C.T. 2.00 1.00 2 
Series 5.00 2.50 3 

B.OO 4.00 4 
24.0 12.0 5 
30.0 15.0 6 

6.3V Parallel 1.11 0.55 1 
12.6V C.T. 1.5B 0.79 2 
Series 4.00 2.00 3 

B.OO ·4.00 4 
19.0 9.50 5 
23.8 11.9 6 

BV Parallel 0.87 0.43 1 
16V C.T. 1.25 0.62 2 
Series 3.12 1.56 3 

6.24 3.12 4 
15.0 7.50 5 
18.7 9.35 6 

10V Parallel 0.70 0.35 1 
20V C.T. 1.00 0.50 2 
Series 2.S0 1.25 3 

5.00 2.S0 4 
12.0 6.00 5 
15.0 7.50 6 

12V Parallel 0.5B 0.29 1 
24V C.T. 0.84 0.42 2 
Series 2.0B 1.04 3 

4.16 2.0B 4 
10.0 5.00 5 
12.5 6.25 6 

17V Parallel 0.41 0.20 1 
34V C.T. 0.58 0.29 2 
Series 1.47 0.73 3 

2.94 1.47 4 
7.06 3.53 S 
8.82 4.41 6 

20V Parallel 0.35 0.17 1 
40V C.T. 0.50 0.25 2 
Series 1.25 0.62 3 

2.50 1.25 4 
6.00 3.00 S 
7.50 3.75 6 

2BV Parallel 0.25 0.12 1 
56V C.T. 0.35 0.17 2 
Series 0.89 0.44 3 

1.78 0.89 4 
4.28 2.14 5 
5.36 2.68 6 

44V Parallel 0.15 0.07 1 
88V C.T. 0.22 0.11 2 
Series 0.56 0.28 3 

1.12 0.56 4 
2.72 1.36 5 
3.40 1.70 6 

60V Parallel 0.11 0.05 1 
120V C.T. 0.16 0.08 2 
Series 0.41 0.20 3 

0.82 0.41 4 
2.00 1.00 5 
2.50 1.25 6 

TRANSFORMERS 

400 Hz MIL· T ·27 Transformers 

EFFICIENCY: From 90% to 93% typical. 

ENVIRONMENT: Encapsulated to meet MIL·STD· 
B10 for vibration, shock, sand, dust, humidity, 
salt spray, fungus, sunshine, rain, explosion, 
and altitude (to a vacuum). NOTE: for high 
altitude operation, encapsulate terminals. 

OPTIONS AVAILABLE: Other output voltages and 
230 VAC input are available. Please consult 
our nearest office for complete information. 

Weight 
Lbs. Model 
Typ. Number 
0.26 4A5·7 
0.30 4A5-10 
0.47 4A5·25 
0.77 4A5·40 
1.6 4A5-120 
2.0 4AS-150 
0.26 4A6·7 
0.30 4A6·10 
0.47 4A6·25 

TF5S03ZZ 

0.77 4A6·50 BASIC CIRCUIT SERIES CONNECTED PARALLEL CONNECTED 
1.6 4A6-120 
2.0 4A6·150 
0.26 4A8·7 
0.30 4A8·10 
0.47 4A8-25 
0.77 4A8·50 
1.6 4A8·120 
2.0 4AB·150 
0.26 4AlO-7 
0.30 4A10-10 
0.47 4A10·25 
0.77 4AI0-50 
1.6 4A10·120 
2.0 4AI0-150 
0.26 4A12·7 
0.30 4A12·10 
0.47 4A12·25 
0.77 4A12·50 
1.6 4A12-120 
2.0 4A12·150 
0.26 4A17·7 
0.30 4A17·10 
0.47 4A17-25 
0.77 4A17-50 
1.6 4A17-120 
2.0 4A17·150 
0.26 4A20·7 
0.30 4A20·10 
0.47 4A20-25 
0.77 4A20·50 
1.6 4A20·120 
2.0 4A20·1S0 
0.26 4A28·7 
0.30 4A28·10 
0.47 4A28·25 
0.77 4A28·50 
1.6 4A28·120 
2.0 4A28·150 
0.26 4A44·7 
0.36 4A44·10 
0.47 4A44-25 
0.77 4A44·50 
1.6 4A44-120 
2.0 4A44·150 
0.26 4A60-7 
0.30 4A60-10 
0.47 4A60·25 
0.77 4A60·501 
1.6 4A60-120 
2.0 4A60-150 

I'~ <B 3 - t.3sTYP. 0 A 
LOS I I -------r I 1 

Lr:J ~ F f If~~ 
~ e«45- -1.3 Is :0-. I =rT. 
t efl2 .050IA. J ~ ~ -L 

I-G .16-1 I- INSERT K L!: H ~ .09 6 FULL THO. 2 PLS. 

SIZES 1, 2, 3, 4 

SIZES 5, 6 

Size A B C D E F 

1 1.37 1.25 1.31 1.00 .87 .19 

2 1.50 1.37 1.37 1.12 1.00 .19 

3 1.75 1.50 1.56 1.25 1.00 .25 

4 2.00 1.62 1.81 1.50 1.12 .25 

5 2.43 2.00 2.10 1.93 1.50 .25 

6 2.81 2.12 2.43 2.21 1.52 .30 

Tolerance: ±.02 except F, G, H, J: ±.04. 

L INSERT K 

G 

1.00 

1.06 

1.25 

1.50 

-
-

e FULL THO. 
4 PLS. 

H J K 

1.19 .16 4-40 

1.25 .22 4-40 

1.44 .35 6·32 

1.69 .47 6·32 

1.90 .21 6·32 

2.23 .40 8·32 

Note: NEW models available to 200 VA. Contact our nearest office for 
complete information. 

ABBOTT TECHNOLOGIES, INC. 
Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 

A·2164 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

Abboll~ 
TECHNOLOGIES INC 

Now QPL! 

Sizes 1 through 6 

TRANSFORMERS 

400 Hz, 3 0 MIL· T ·27 
Transformers 

• Designed to meet the light weight and high 
temperature requirements of airborne, shipboard, 
and military electronics. 

• Power levels range from 90 to 1,000 watts. 

Sizes 7 through 10 

OUTPUT PER PHASE SPECIFICATIONS DELTA: l to L (3 wire) 
WYE: L to COM. (4 wire) WYE: L to L (3 wire) 

MODEL LOAD CURRENT LOAD CURRENT 
NUMBER VOLTS R.M.S. AMPS VOLTS R.M.S. AMPS SIZE 

405·90 5 6.00 8.66 3.47 1 
405-120 5 8.00 8.66 4.62 2 
405·150 5 10.00 8.66 5.78 3 
405-200 5 13.34 8.66 7.70 4 
405·500 5 20.00 8.66 19.24 7 
405·650 5 30.00 8.66 25.02 8 

4012·90 12 2.50 20.8 1.45 1 
4012-120 12 3.34 20.8 1.93 2 
4012-150 12 4.17 20.8 2.41 3 
4012-200 12 5.56 20.8 3.21 4 
4012-270 12 7.50 20.8 4.33 5 
4012-375 12 10.42 20.8 6.02 6 
4012-500 12 13.88 20.8 8.01 7 
4012-650 12 18.05 20.8 10.42 8 
4012-800 12 22.22 20.8 12.82 9 
4012-1000 12 27.78 20.8 16.02 10 

4015-90 15 2.00 26.0 1.16 1 
4015-120 15 2.67 26.0 1.54 2 
4015-150 15 3.34 26.0 1.93 3 
4015-200 15 4.45 26.0 2.57 4 
4015-270 15 6.00 26.0 3.47 5 
4015-375 15 8.34 26.0 4.82 6 
4015-500 15 11.11 26.0 6.41 7 
4015-650 15 14.44 26.0 8.33 8 
4015-800 15 17.78 26.0 10.25 9 
4015-1000 15 22.23 26.0 12.82 10 

4020-90 20 1.50 34.6 .87 1 
4020-120 20 2.00 34.6 1.16 2 
4020-150 20 2.50 34.6 1.45 3 
4020-200 20 3.34 34.6 1.93 4 
4020-270 20 4.50 34.6 2.60 5 
4020-375 20 6.25 34.6 3.61 6 
4020-500 20 8.33 34.6 4.81 7 
4020-650 20 10.83 34.6 6.26 8 
4020-800 20 13.33 34.6 7.70 9 
4020-1000 20 16.67 34.6 9.63 10 

4028-90 28 1.08 48.5 .62 1 
4028-120 28 1.43 48.5 .83 2 
4028-150 28 1.79 48.5 1.03 3 
4028-200 28 2.38 48.5 1.38 4 
4028-270 28 3.22 48.5 1.86 5 
4028-375 28 4.47 48.5 2.58 6 
4028-500 28 5.95 48.5 3.43 7 
4028-650 28 7.74 48.5 4.46 8 
4D28-800 28 9.52 48.5 5.50 9 
4028-1000 28 11.91 48.5 6.87 10 

4048-90 48 .63 83.1 .36 I 
4048-120 48 .84 83.1 .49 2 
4048-150 48 1.05 83.1 .61 3 
4048-200 48 1.39 83.1 .81 4 
4048-270 48 1.88 83.1 1.09 5 
4048-375 48 2.61 83.1 1.51 6 
4048-500 48 3.47 83.1 2.00 7 
4048-650 48 4.51 83.1 2.60 8 
4048-800 48 5.56 83.1 3.20 9 
4048-1000 48 6.95 83.1 4.01 10 

40115-90 115 .26 200.0 .15 1 
40115-120 115 .35 200.0 .20 2 
40115-150 115 .44 200.0 .25 3 
40115-200 115 .58 200.0 .34 4 
40115-270 115 .79 200.0 ,45 5 
40115-375 115 1.09 200.0 .63 6 
40115-500 115 1.45 200.0 .83 7 
40115-650 115 1.88 200.0 1.08 8 
40115-800 115 2.32 200.0 1.33 9 
40115-1000 115 2.90 200.0 1.66 10 

1 J b 

-$ 50 
60 

~ 70 P. 
80 
90 

100 

~~r:c-l J~ 
i\9P. ~; 11' -L ______ -' ,~. -K 

INSERT 

r·30 
MAX. 

(~. .090 
DIA 

6 THO. - 4 PLS. 

SIZE 1 THROUGH 6 

ABBOTT TECHNOLOGIES, INC. 

WEIGHT 
LBS. 

(TYP.) 

1.3 
1.6 
2.3 
2.4 
6.1 
6.8 

1.3 
1.6 
2.3 
2.4 
2.8 
3.8 
6.1 
6.8 
7.6 
8.1 

1.3 
1.6 
2.3 
2.4 
2.8 
3.8 
6.1 
6.8 
7.6 
8.1 

1.3 
1.6 
2.3 
2.4 
2.8 
3.8 
6.1 
6.8 
7.6 
8.1 

1.3 
1.6 
2.3 
2.4 
2.8 
3.8 
6.1 
6.8 
7.6 
8.1 

1.3 
1.6 
2.3 
2.4 
2.8 
3.8 
6.1 
6.8 
7.6 
8.1 

1.3 
1.6 

INPUT PRIMARY: WYE: (4 wire) line to Common 115 VAC 
WYE: (3 wire) line to line 200 VAC 
DELTA: (3 wire) line to line 115 VAC 

(see option "A") 
DELTA: (3 wire) line to Line 200 VAC 

(see option "8") 
INPUT FREQUENCY: 400 Hz ±20 Hz. 
OUTPUT: See specific models listed. 
OUTPUT VOLTAGE TOLERANCE: Within 5% when measured at 

full load and nominal VAC input. 
REGULATION: 10% no load to full load. 
INSULATION TEST: 1500 VRMS 
EFFICIENCY: Ranges from 90% to 95% typical. 
OPERATING TEMPERATURE: BOoC maximum ambient tempera-

ture. 
TEMPERATURE RISE: Less than 50°C. 
construction: To MIL-T-27 Grade 5, Class S. 
ENVIRONMENT: Encapsulated to meet MIL-STD-B10. including 

vibration temperature to BOoC, shock, sand, dust, humidity, 
salt spray, fungus, sunshine, rain, explosion. Note: For high 
altitude operation, encapsulate terminals. 

Option "A "-To order DELTA input 115 VAC L-L; Add suffix 
"A" to Model No., e.g., 4D5-90A. 

Option "8"-To order DELTA input 200 VAC loll Add suffix 
"8" to Model No., e.g., 4D5-908. 

Size A B C D E 

1 2.90 2.40 1.45 2.50 2.00 

2 2.90 2.70 1.55 2.50 2.30 

3 3.65 2.80 1.70 3.15 2.30 

4 3.65 3.00 1.70 3.15 2.50 

5 3.65 3.00 1.95 3.15 2.50 

6 4.95 3.20 1.90 4.45 2.70 

7 5.31 4.50 2.00 4.31 3.50 

8 5.62 4.20 2.31 4.62 3.20 

9 5.31 4.75 2.31 4.31 3.75 

10 6.12 4.75 2.31 5.12 3.75 

Load current more then 20 amps. D!m. H 15 1.56 
Dim. Tol.: D. E. ±.02 all others ±.04 

INPUT OUTPUT 

F G H J K 

.20 .45 .85 .20 6-32 

.20 ,45 .8S .20 6-32 

.25 .82 1.22 .20 8-32 

.25 .82 1.22 .20 8-32 

.25 .82 1.22 .20 8-32 

.25 1.47 1.87 .20 8-32 

.50 .62 1.37 - 10-32 

.50 .78 1.53 - 10.32 

.50 .78 1.53 - 10.32 

.50 .78 1.53 - 10.32 

INPUT CONNECTION: 
WYE, 115V to Com_ I, 2, 3. 

line 4 Com 
WYE, 200V l-l I, 2, 3 

(Pin 4 not used) 
DELTA 115V or 200V l-l 1, 

2, 3 (Pin 4 not used) 

2.3 
2.4 
2.8 
3.8 
6.1 

~ ~ ~ cr Br.r 
~ ~'~~ 

OUTPUT CONNECTION: 
WYE, l-Com Connect 6-B 10 

load 5-6, 7-6, 9-6 
DELTA l-l Connect 6-7, B-9, 

5-10 load 5, 7, 9 6.8 
7.6 
8.1 

: ---Ci 

[] 
". 

L __ 

E,~.~~ -~11 
rl~ "~> 

AD 

l~- '.~:' '.~' 

WYE l-l Connect 6-10, B-10 
load 5, 7, 9 

r75 r:G~ -j 
MAX. I 

5 
= 

4 6 
3 

= 
= 2 8 

9 = 

=-K 
INSERT 
6 THD.-4 PLS. 

SIZE 7 THROUGH 10 

Burbank Div., General Offices: 639 S. Glenwood Pl., Burbank, CA 91506 (818) 841-3630_ FAX: (818) 954-9305 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2165 



5600 TRANSFORMERS 

Abbo"~ 400 Hz MIL·T·27 and Industrial 
Toroid Transformers TECHNOLOGIES. INC 

Now QPL! 

TF5SD3ZZ 

Output Model No. 
Volts 
(F.L.) 1M TF 

5V TMI-I TFl-I 
TMI-2 TFl-2 
TMI·3 TFl-3 

7Y TM2-1 TF2-1 
TM2-2 TF2-2 
TM2-3 TF2-3 
TM2·4 TF2·4 

lOY TM3-1 TF3-1 
TM3-2 TF3-2 
TM3-3 TF3-3 
TM3-4 TF3·4 
TM3-5 TF3·5 

12V TM4-1 TF4·1 
TM4·2 TF4·2 
TM4-3 TF4-3 
TM4-4 TF4·4 
TM4-5 TF4-5 

14V TM5-1 TF5-1 
TM5·2 TF5-2 
TM5-3 TF5-3 
TM5·4 TF5-4 
TM5-5 TF5-5 

SPECIFICATIONS 
INPUT PRIMARY: 115V, 400 Hz ±20 Hz, 1 phase; for 230V operation add 

the suffix" A" 
REGULATION: 5% or less, no load to full load 
SECONDARY VOLTAGE TOLERANCE: Within 5% when measured at full load 

and 115 VAC input 
INSULATION TEST: 1000 VAC 
OPERATING TEMPERATURE: MODEL TM 90°C maximum ambient/MODEL 

TF BO°C maximum ambient. 
APPROXIMATE EFFICIENCY: 90% to 95%typical. 
OUTPUT SECONDARY: See voltage and current of specific models listed 
CONSTRUCTION: MODEL TF - Open frame, Industrial Grade with Teflon 

leads 6/1 long. MODEL TM - to meet MIL-T-27, Grade 5, Class S, MIL
type Designation TF5S03ZZ 

OPTIONS: "A" option is for 230V input primary. Add suffix "A" to model 
number (Le. TFlO-lAJ. "C" option is for center tapped output. Add 
suffix "C" to mode number (Le. TFlO-lC) 

Output 
Current 

Output Model No. 
Volts 

(Amps) Size VA (F.L.) TF TM 

3.00 I 15 17V TM6-1 TF6·1 
5.00 2 25 

10.00 3 50 

TM6-2 TF6-2 
TM6-3 TF6-3 
TM6-4 TF6·4 

2.14 I IS TM6-5 TF6-5 
3.57 2 25 24V TM7-1 TF7·1 
7.14 3 50 TM7-2 TF7-2 

10.00 4 70 TM7-3 TF7-3 
1.50 I IS 
2.50 2 25 

TM7-4 TF7-4 
TM7-5 TF7-5 

5.00 3 50 28V TM8·1 TF8-1 
7.50 4 75 

10.00 5 lOa 

TM8-2 TF8-2 
TM8·3 TF8-3 
TM8-4 TF8-4 

1.25 I 15 TMB-5 TF8-5 
2.08 2 25 34V TM9-1 TF9·1 
4.17 3 50 TM9·2 TF9-2 
6.25 4 75 TM9-3 TF9-3 
8.33 5 100 TM9-4 TF9-4 

1.07 I 15 
1.79 2 25 
3.57 3 50 

TM9-5 TF9·5 
115V TMIO-I TFIO-I 

TMIO-2 TFlO-2 
TMIO·3 TFlO-3 

5.36 4 75 TMIO·4 TFlO-4 
7.14 5 100 TMIO·5 TFlO-5 

Output 
Current 
(Amps) 

0.88 
1.47 
2.94 
4.41 
5.88 

0.63 
1.04 
2.08 
3.13 
4.17 

0.54 
0.89 
1.79 
2.68 
3.57 
0.44 
0.75 
1.47 
2.21 
2.94 
0.13 
0.21 
0.43 
0.65 
0.87 

NEW 26V models available. Contact our nearest office for complete information. 

MODEL TF 
Industrial Grade 

Size VA 

I 15 
2 25 
3 50 
4 75 
5 100 

1 15 
2 25 
3 50 
4 75 
5 100 

1 15 
2 25 
3 50 
4 75 
5 100 
I 15 
2 25 
3 50 
4 75 
5 lOa 
1 IS 
2 25 
3 50 
4 75 
5 100 

\.152 DIA. HOLE STANDARD & OPTION A 

SIZE 1 2 
MODEL TM TF TM 
DIM A 1.62 1.50 1.75 
DIM B 0.95 0.95 1.00 
WT. (LB. MAX.) 0.26 0.17 0.33 
INSERT 6-32 - 8-32 

TF 
1.63 
1.00 
0.25 

-

~
\ VEL 

\~ ORG 

RED 

II IN. BRN 
NINy 

MODEL TF 

3 4 
TM TF TM 

2.13 2.00 2.13 
1.10 1.10 1.30 
0.52 0.38 0.66 
8-32 - 10-32 

DIMENSIONAL TOLERANCE: Model TM ±.03; Model TF Dim A, B Max. 
*Te(minal Spacing is 0.35. 

5 
TF TM 

2.00 2.38 
1.30 1.60 
0.52 1.1 

- 10-32 

TF 
2.25 
1.60 
0.79 

-

OPTION C ERG 3 

CT 5 
GRN 

4 
VEl 

OUTPUT 

ABBOTT TECHNOLOGIES, INC. 
Burbank Div., General Offices: 639 S. Glenwood PI., Burbank, CA 91506 (818) 841-3630. FAX: (818) 954-9305 

A·2166 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

~ME[ON 
%JI\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I }14-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 

FOR PROFESSIONAL LIGHT DIMMERS, MOTOR 
CONTROLS, SCR CONTROLS & LINE FILTERS 

• AVAILABLE IN SEMI OR FULL EPOXY 
MOLDED 

• HORIZONTAL & VERTICAL MOUNTING 

• ALL "UL" RECOGNIZABLE MATERIALS 

TYPICAL TURN ON RISE TIME 90° FIRING 

dl/dt Dimen-
Rating 10% .6,tOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms I'S. Ambient 100°C 0.0. x Ht. 

1618-119128 5 150 85 0.241 1.70 x 0.75 

2017-118150 5 200 70 0.237 2.10xO.75 

2017-119180 5 250 92 0.355 2.10xO.75 

1618-118090 6.66 100 83 0.134 1.70 x 0.75 

2017-117112 6.66 150 71 0.140 2.20 x 0.75 

2023-117115 6.66 200 74 0.165 2.20 x 0.88 

2017-t15110 8.33 150 70 0.092 2.20x 0.75 

2617-115136 8.33 250 72 0.126 2.80 x 0.75 

2622-115130 8.33 300 72 0.133 2.80 xO.90 

2626-115128 8.33 350 73 0.141 2.80 x 1.00 

2626-116145 8.33 400 90 0.200 2.80 x 1.00 

• ABSOLUTELY LATEST "STATE OF THE ART" 
MATERIALS, PRODUCTION & TESTING 
TECHNOLOGIES ARE EMPLOYED 
THROUGHOUT ALL PHASES OF THIS 
PRODUCT LINE 

• SPECIFICALLY DESIGNED FOR 120 VOLTS 60 Hz 

VERTICAL MTG. SHOWN LEFT TO RIGHT. 
10A, DUAL 20A., 50A & 100.A. 

dlldt Dimen-
Rating 10% .6,tOC OCR siens' 
Amps 90% Above Ohms Open Style 

Part No. Rms I'S. Ambient 100°C 0.0. x Ht. 

3024-115164 8.33 450 77 0.180 3.20x 1.00 

2617-115134 10 250 90 0.123 2.80 x 0.75 

2622-115125 10 300 88 0.128 2.80 x 0.90 

2626-114125 10 350 79 0.113 2.80 x 1.10 

2626-115140 10 400 97 0.158 2.80 x 1.00 

3024-114145 10 400 77 0.128 3.20 x 1.00 

2634-114122 10 450 80 0.127 2.80 x 1.30 

3024-115176 10 450 100 0.194 3.20 x 1.00 

2634-115134 10 500 96 0.173 2.80 x 1.30 

3032-114135 10 500 76 0.137 3.20 x 1.30 

• Semi Epoxy Molded, Add 0.20" 0.0. & 0.09" HI. Full Epoxy MOlded, Add 0.20" 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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5600 TRANSFORMERS 5600 

~ME[aN 
~JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 
SPECIFICALLY DESIGNED FOR 120 VOLTS 60 Hz 

di/dt Oimen- di/dt Dimen-
Rating 10% f,tOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms p,s. Ambient 100°C 0.0. x HI. 

Rating 10% f,tOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms ,"s. Ambient 100°C 0.0. x HI. 

2626-113106 12.5 300 80 0.076 2.80 x 1.10 4026-110111 25 550 107 0.052 4.30 x 1.20 

2634-112095 12.5 350 69 0.065 2.80 x 1.40 4026-1 08065 30 300 73 0.020 4.30 x 1.30 

2634-113108 12.5 400 84 0.090 2.80 x 1.30 4021-109090 30 350 97 0.032 4.30 x 1.10 

3521-114148 12.5 450 95 0.133 3.70 x 0.90 4032-1 09068 30 400 87 0.027 4.30 x 1.40 

3032-113134 12.5 500 86 0.110 3.20 x 1.30 3532-109084 30 400 100 0.032 3.80 x 1.40 

3024-112108 15 300 78 0.062 3.30 x 1.10 4042-108060 30 450 77 0.022 4.30 x 1.80 

2634-112095 15 350 84 0.065 2.80 x 1.40 3542-109073 30 450 95 0.031 3.80x 1.70 

3032-111106 15 400 72 0.057 3.30 x 1.30 4042-108065 30 500 82 0.025 4.30 x 1.80 

3032-112118 15 450 86 0.079 3.30 x 1.30 3542-109082 30 500 103 0.035 3.80 x 1.70 

2634-113106 15 400 102 0.089 2.80 x 1.30 4042-109072 30 550 97 0.034 4.30 x 1.70 

3526-112133 15 500 87 0.086 3.70 x 1.10 3542-109088 30 550 108 0.038 3.70 x 1.70 

3032-113130 15 500 104 0.107 3.20 x 1.30 3542-211057 35 350 90 0.019 3.80 x 1.60 

3532-111118 15 550 75 0.068 3.70 x 1.30 4042-211053 35 400 88 0.019 4.20 x 1.60 

3024-112104 20 300 107 0.060 3.30 x 1.10 4042-211058 35 450 92 0.021 4.30 x 1.70 

3521-111100 20 300 86 0.049 3.80 x 1.00 4047-211058 35 500 94 0.022 4.30 x 1.80 

3032-110092 20 350 79 0.040 3.30 x 1.40 4047-211063 35 550 98 0.024 4.30 x 1.80 

3526-112095 20 350 97 0.059 3.70x1.10 3547-210051 40 350 88 0.015 3.80 x 1.80 

4021-110104 20 400 77 0.045 4.30 x 1.00 4042-210052 40 400 89 0.015 4.30 x 1.70 

3526-1101 06 20 400 81 0.045 3.80 x 1.20 4047-210052' 40 450 91 0.016 4.30 x 1.80 

4021-110115 20 450 82 0.050 4.30 x 1.00 4042-211058 40 450 105 0.021 4.30 x 1.70 

3526-111118 20 450 99 0.062 3.80 x 1.20 4047-211057 40 500 106 0.022 4.30 x 1.80 

3532-110106 20 500 84 0.050 3.80 x 1.40 4047-211062 40 550 111 0.024 4.30 x 1.80 

4021-111128 20 500 99 0.069 4.30 x 1.00 4042-209049 50 400 95 0.011 4.30 x 1.70 

3532-111115 20 550 100 0.067 3.80 x 1.40 4042-210056 50 450 115 0.016 4.30 x 1.70 

4026-110113 20 550 84 0.053 4.30 x 1.20 4047-210051 50 450 111 0.016 4.30 x 1.80 

3521-110096 25 300 95 0.037 3.80 x 1.00 4052-210051 50 500 113 0.017 4.30 x 2.00 

3526-11 0092 25 350 95 0.038 3.80 x 1.20 4052-210055 50 550 118 0.018 4.30 x 2.00 

3532-110085 25 400 93 0.039 3.80 x 1.40 4047-209045 60 400 111 0.011 4.30 x 1.90 

4021-109100 25 400 85 0.036 4.30 x 1.10 4052-209046 60 450 114 0.012 4.30 x 2.00 

4026-109092 25 450 84 0.035 4.30 x 1.20 4063-209042 60 500 112 0.012 4.30 x 2.40 

3532-110094 25 450 99 0.044 3.80 x 1.40 4063-209046 60 550 117 0.013 4.30 x 2.40 

4026-109101 25 500 80 0.039 4.30 x 1.20 5252-308036 75 400 88 0.005 5.50 x 2.10 

3532-110104 25 500 107 0.049 3.80 x 1.40 5252-208036 75 400 101 0.008 5.50x2.10 

4032-109092 25 550 87 0.038 4.30 x 1.40 5252-408032 100 375 95 0.004 5.50 x 2.10 

5252-308034 100 400 108 0.005 5.50 x 2.10 

• Semi Epoxy Molded, Add 0.20" 0.0. & 0.09" Ht. Full Epoxy Molded, Add 0.20" 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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5600 TRANSFORMERS 5600 

~ME[nN 
%/J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

PRECISION WOUND HEAVY DUTY TOROIDAL INDUCTORS 
FOR PROFESSIONAL LIGHT DIMMERS, MOTOR CONTROLS, SCR CONTROLS & LINE FILTERS 
• AVAILABLE IN SEMI OR FULL EPOXY 

MOLDED 

• HORIZONTAL & VERTICAL MOUNTING 

• ALL "UL" RECOGNIZABLE MATERIALS 

di/dt Dimen-
Rating 10% L.t°C OCR sians' 
Amps 90% Above Ohms Open Style 

Part No. Rms I-'s. Ambient 100°C 0.0. x Ht. 

2634-116159 8.3 300 99 0.2584 2.80 x 1.30 

3521-115198 10 300 101 0.2210 3.70 x 0.90 

3032-114159 10 300 85 0.1640 3.20 x 1.30 

2634-116159 10 300 123 0.2570 2.80 x 1.30 

3532-114172 10 400 87 0.1895 3.70 x 1.30 

3526-115188 10 350 101 0.2310 3.70 x 1.10 

3532-115192 10 450 105 0.2630 3.70 x 1.20 

3040-112125 15 300 91 0.0947 3.30 x 1.60 

4021-113155 15 300 105 0.1257 4.20 x 0.90 

3056-112120 15 400 93 0.1115 3.30 x 2.10 

3048-113138 15 400 112 0.1450 3.30 x 1.80 

3552-112134 15 500 97 0.1237 3.70 x 1.90 

3542-113157 15 500 117 0.1600 3.70 x 1.60 

$542-110098 20 300 84 0.0519 3.80 x 1.70 

4026-111122 20 300 100 0.0703 4.20 x 1.20 

4032-111131 20 400 108 0.0828 4.20 x 1.30 

3542-112128 20 400 126 0.1044 3.70 x 1.60 

4042-111128 20 500 110 0.0913 4.20 x 1.60 

4032-110115 20 350 89 0.0587 4.30 x 1.40 

3542-111113 20 350 103 0.0744 3.70 x 1.60 

4042-110114 20 450 93 0.0656 4.30 x 1.70 

3542-112139 20 440 133 0.1140 3.70 x 1.60 

• ABSOLUTELY LATEST "STATE OF THE ART" 
MATERIALS, PRODUCTION & TESTING 
TECHNOLOGIES ARE EMPLOYED 
THROUGHOUT ALL PHASES OF THIS 
PRODUCT LINE 

Hz 

10A, DUAL 20A.. 50A & 100A 

di/dt Oimen-
Rating 10% LtOC OCR sions' 
Amps 90% Above Ohms Open Style 

Part No. Rms I-'s. Ambient 100°C 0.0. x Ht. 

4032-109100 25 300 92 0.0413 4.30 x 1.40 

3542-109096 25 300 93 0.0416 3.80 x 1.70 

3552-109092 25 350 94 0.0445 3.80 x 2.00 

4042-109101 25 400 97 0.0470 4.30x 1.70 

4047-109101 25 450 99 0.0498 4.30 x 1.90 

4042-110113 25 450 115 0.0650 4.30 x 1.70 

4052-109101 25 500 100 0.0523 4.30 x 2.00 

4058-109101 25 550 102 0.0558 4.30 x 2.20 

4052-110112 25 550 118 0.0717 4.30 x 2.00 

4032-109098 30 300 110 0.0404 4.30 x 1.40 

4042-109100 300 400 116 0.0465 4.30 x 1.70 

4052-109100 30 500 119 0.0521 4.30 x 2.00 

4063-210052 40 300 95 0.D187 4.30 x 2.30 

4052-211061 40 300 111 0.0246 4.20 x 2.00 

4067-211062 40 400 116 0.0292 4.20 x 2.50 

5252-210077 40 450 103 0.0263 5.50 x 2.00 

4063-210051 50 300 116 0.0184 4.30 x 2.30 

5252-209068 50 400 107 0.D187 5.50 x 2.00 

5252-209084 50 500 119 0.0231 5.50 x 2.00 

5252-208052 60 300 100 0.0116 5.50x2.10 

5252-209067 60 400 125 0.0185 5.50 x 2.00 

5278-208057 60 500 112 0.D158 5.50 x 2.90 

• Semi Epoxy Molded, Add 0.20" 0.0. & 0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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5600 TRANSFORMERS 5600 

~MEraN 
%IJ\~ QUALITY MAGNETIC COMPONENTS· DESIGNED FOR BEST PERFORMANCE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 I FAX 714-634-0905 I TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 50/60Hz 
TOROIDAL POWER TRANSFORMERS 

SOME ADVANTAGES OF 
TOROIDAL POWER 
TRANSFORMERS COM
PARED TO LAMINATED 
TRANSFORMERS 

• Lower mechancial hum 
• Lower electrical noise 
• Lower magnetic leakage 
• Easier to electrostatically shield 
• Lower weight 
• Smaller dimensions 
• Higher efficiency 
• And most important price com

petitive vs. old fashioned lami
nated transformers 

MECHANICAL DRAWING 

INTERNATIONAL PRIMARY CONFIGURATIONS 

Voltage 100V 120 V 220 V 240 V 

Input 1 & 5 1 & 2 1 &4 1 & 4 

Connection 1 &3 1 &3 5&3 2&3 
5&4 2&4 

BLACKJ 

GRAY .5 
BROwN 2 

BLUE~ 

WHITE@-.3 

~RED 

~RED 
~ YELLOW 

~YELLOW 
TYPICAL INTERNATIONAL PRIMARIES WITH TWO SECONDARIES 

Secondary Dimensions Secondary Dimensions 
Secondary Part No Load Load Load Secondary No Load Load Load 

Power No. Voltage Voltage Current Nom. (Inch) Power Part Voltage Voltage Current Nom. (inch) 
VA 5800 V V A 00 HT VA No. V V A 00 HT 

5807 7.0 6 1.0 5845 11.6 10 2.0 
6 5811 13.9 12 0.5 2.0 1.0 5846 13.9 12 1.7 

5812 17.4 15 0.4 5849 27.7 24 0.83 

5820 10.4 9 0.89 
5850 34.7 30 0.67 

20 5844 2x7 2x6 1.7 2.6 1.2 
8 5821 13.9 12 0.67 2.2 1.0 5851 2 X 11.6 2 X 10 1.0 

5822 17.4 15 0.53 5853 2 X 17.3 2 X 15 0.67 
5826 34.8 30 0.27 5854 2 x 20.7 2X 18 0.56 
5830 11.6 10 1.2 5855 2 X 27.7 2 x24 0.38 
5832 17.4 15 0.8 5856 2 x 32.4 2x28 0.35 
5835 34.8 30 0.4 5862 17.3 15 1.7 
5829 2 X 7.0 2x6 1.0 5864 27.7 24 1.0 

12 5836 2 X 10.5 2x9' 0.67 2.3 1.1 5865 34.7 30 0.83 
5837 2 x 13.9 2 x 12 0.50 25 5859 2x7 2x6 2.0 2.6 1.3 
5838 2 x 17.4 2 x 15 0.40 5866 2 x 11.6 2 x 10 1.25 
5839 2 x 20.9 2 x 18 0.33 5868 2 x 17.3 2 x 15 0.83 
5840 2 x 27.8 2x24 0.25 5869 2 x 20.7 2 x 18 0.69 
5841 2 x 32.5 2 x28 0.21 5870 2 x 27.7 2x24 0.52 
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5600 TRANSFORMERS 5600 

~ME[nN 
%JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
SO/60Hz TOROIDAL POWER TRANSFORMERS 

Secondary Dimensions' Secondary Dimensions' 

Secondary No Load Load Load 
Power Part Voltage Voltage Current Nom. (Inch) 

VA No. V V A 00 HT 

Secondary No Load load Load 
Power Part Voltage Voltage Current Nom. (Inch) 

VA No. V V A 00 HT 

5873 27.2 24 1.66 
5874 34.2 30 1.33 
5876 2 X 13.6 2 X 12 1.67 

5950 13.0 12 20.8 
5951 26.5 24 10.4 

250 5952 2 X 26.5 2x 24 5.21 4.6 2.0 
40 5877 2 X 17.1 2 X 15 1.33 3.0 1.3 

5878 2 X 20.5 2 x 18 1.11 
5953 2 x 33 2x30 4.17 
5954 2 X 66 2 X 60 2.08 

5879 2 x 22.8 2x20 1.00 5955 2 X 53 2x48 2.60 
5880 2 X 27.2 2 X 24 0.833 5960 13.0 12 26.7 
5885 17.0 15 4.0 5961 26.0 24 13.3 
5886 27.0 24 2.5 320 5962 32.5 30 10.7 4.9 2.2 
5887 33.4 30 2.0 5963 52.0 2 x48 3.33 
5882 40.5 36 1.67 5964 2 X 65 2x 60 2.67 

60 5883 47.4 42 1.43 3.1 1.4 
5884 2 X 6.8 2x6 5.0 
5891 2 X 20.4 2 X 18 1.67 
5892 2 X 27.0 2 x 24 1.25 
5893 2 x 33.4 2x30 1.00 

5966 12.9 12 33.4 
5967 25.8 24 16.7 

400 5968 64.8 60 6.7 5.2 2.3 
5969 38.6 2 x 36 5.56 
5970 40.7 2 x 38 5.10 

5901 16.8 15 5.33 5971 51.6 2 x 48 4.04 
5902 20.2 18 4.44 
5903 26.8 24 3.33 
5904 33.6 30 2.67 

80 5905 2x9 2x8 5.00 3.6 1.5 
5906 2 X 16.8 2 X 15 2.67 
5907 2 X 20.2 2 X 18 2.22 
5908 2 X 26.8 2 X 24 1.67 

5973 2 X 25.7 2 x 24 12.5 
5974 2 x 29.7 2 X 28 10.7 

600 5975 2 x35 2 x 33 9.09 5.6 2.7 
5976 2 x40.3 2 x 38 7.8 
5977 2 x 51 2 x 48 6.2 
5978 2 x 64 2 X 60 5.0 

5909 2 X 33.6 2x30 1.33 5982 2 x 31.6 2 x30 13.3 
5911 26.8 24 4.16 
5912 33.6 30 3.33 
5913 47.0 42 2.38 

800 5981 2 x 50.5 2 x 4B B.3 6.4 2.7 
5983 2 x 63.4 2 x60 6.7 
5984 2 X 126.5 2 x 120 3.3 

100 5919 2 X 20 2 X 18 2.78 3.6 1.5 
5920 2 X 24.5 2x22 2.27 
5923 2 X 31.2 2 X 28 1.79 
5921 2 X 33.5 2x30 1.67 

5980 2 x 31.4 2x30 20 
1200 5985 2 x 63 2x 60 10 6.6 3.3 

5986 2 x 125 2 x 120 5 

5922 133.5 120 0.833 5987 2 x 49.B 2 x 4B 20.8 

5925 26.5 24 5.0 
5926 33.2 30 4.0 

2000 5988 2 x 62.4 2x60 16.7 7.3 4.4 
5989 2 x 124.5 2 x 120 8.3 

120 5927 66.5 60 2.0 4.0 1.5 5K 5280 2 x 62.2 2 x 60 41.6 10.87 4.25 
5933 2 X 20 2 X 18 3.33 5281 2 x 124 2 x 120 20.B 
5934 2 X 26.5 2x24 2.50 
5937 2 X 39.8 2x36 1.67 7.5K 5290 2 x 61.5 2x 60 62.5 12.62 4.25 

5291 2 x 122.5 2 x 120 31.2 
5939 13.2 12 13.3 
5940 26.5 24 6.67 

160 5941 39.8 36 4.44 4.2 1.9 
10K 5295 2 x 61.5 2 x 60 83.3 14.75 5.25 

5296 2 x 122.5 2 x 120 41.6 
5942 66.5 60 2.67 
5943 2 X 66.4 2x60 1.33 
5944 2 x33 2 x30 2.67 

• Semi Epoxy Molded, Add 0.20" 0.0. & 0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & HI. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 

IMPORTANT NOTES: 
1. All transformers have been designed for 50/60HZ. 
2. 60HZ to 400HZ. Designs available upon request. 
3. Custom designs tailored to your specs. are made & evaluated on 
a 2 wk. cycle. 
4. 100% electrostatic shielding available on all transformers with a 
small power derating. 

5 .. Magnetic shielding & lower magnetic leakage designs for sensi
tive areas such as encountered in computers & audio equipment, 
are available on all transformers. 
6. Low profile designs are available upon request. 
7. Amecon has the world's most complete toroidal mfg. facilities. 
We can machine wind toroids in excess of 50" dia. & 2000 Ibs. 
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5600 TRANSFORMERS 5600 

~MErnN 
%IJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED_WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
60 Hz TOROIDAL POWER TRANSFORMERS 

Output No Load 
Maximum 

Load Load Core Copper Dimensions· Power Part Voltage Voltage Current OCR Loss Loss ODxHT VA Number Volts Volts Amp @20°C W W in Inches 

7.5 6810 10.9 9 .833 1.06 .101 1.33 2.0 x 1.0 
6811 14.5 12 .625 1.76 .101 1.28 
6812 18.1 15 .500 2.8 .101 1.29 
6813 21.8 18 .417 4.23 .101 1.33 
6814 29.0 24 .313 7.12 .101 1.29 
6815 34.0 28 .268 10.4 .101 1.34 

10 6820 10.8 9 1.11 .747 .123 1.67 2.2 x 1.0 
6821 14.3 12 .833 1.25 .123 1.61 
6822 17.9 15 .667 1.96 .123 1.61 
6823 21.7 18 .555 3.02 .123 1.68 
6824 28.6 24 .417 5.00 .123 1.60 
6825 32.9 28 .357 5.75 .123 1.44 

15 6830 10.75 9 1.66 .434 .160 2.41 2.3 x 1.1 
6831 14.8 12 1.25 .95 .160 2.78 
6832 18.4 15 1.00 1.50 .160 2.78 
6833 21.6 18 .833 1.75 .160 2.43 
6834 28.5 24 .625 2.92 .160 2.34 
6835 33.6 28 .536 4.37 .160 2.48 
6836 2 x 10.8 2x9 .833 2 x .878 .160 2.45 
6837 2 x 14.2 2 x 12 .625 2 x 1.45 .160 2.33 
6838 2 x 17.9 2 x 15 .500 2 x 2.33 .160 2.38 
6839 2 x 21.6 2 x 18 .417 2 x 3.51 .160 2.44 
6840 2 x 28.6 2 x 24 .313 2 x 5.91 .160 2.36 
6841 2 x 33.47 2x28 .268 2 x 8.59 .160 2.44 

25 6845 10.6 9 2.78 .252 .205 3.58 2.6 x 1.2 
6846 14.5 12 2.08 .547 .205 4.07 
6847 18.1 15 1.66 .865 .205 4.10 
6848 21.2 18 1.39 1.01 .205 3.60 
6849 28.2 24 1.04 1.68 .205 3.46 
6850 33.0 28 .89 2.49 .205 3.62 
6851 2 x 10.7 2x 9 1.39 2 x .51 .205 3.62 
6852 2 x 14.1 2 x 12 1.04 2 x .84 .205 3.46 
6853 2 x 17.6 2 x 15 .833 2 x 1.33 .205 3.48 
6854 2 x 21.2 2 x 18 .69 2 x 2.03 .205 3.60 
6855 2 x 28.2 2x 24 .52 2x3.4 .205 3.47 
6856 2 x 33.2 2.x28 .45 2 x 5.01 .205 3.64 

30 6860 10.5 9 3.33 .183 .240 4.03 2.6 x 1.3 
6861 13.9 12 2.5 .306 .240 3.89 
6862 17.3 15 2.00 .479 .240 3.89 
6863 21.0 18 1.66 .731 .240 4.03 
6864 27.8 24 1.25 1.23 .240 3.91 
6865 32.6 28 1.07 1.80 .240 4.07 
6866 2 x 10.5 2x9 1.66 2 x .366 .240 4.03 
6867 2 x 13.9 2 x 12 1.25 2 x .615 .240 3.91 
6868 2 x 17.4 2 x 15 1.00 2 x .961 .240 3.89 
6869 2x17.4 2 x 18 .833 2 x 1.47 .240 4.04 
6870 2 x 27.8 2x 24 .625 2 x 2.45 .240 3.88 
6871 2 x 32.6 2 x 28 .536 2 x 3.65 .240 4.09 

50 6875 2 x 10.4 2x9 2.78 2 x .218 .318 6.64 3.0 x 1.3 
6876 2 x 13.9 2 x 12 2.08 2 x .367 .318 6.48 
6877 2 x 17.3 2 x 15 1.66 2 x .575 .318 6.46 
6878 2 x 20.9 2 x 18 1.39 2 x .879 .318 6.66 
6879 2 x 27.8 2 x 24 1.04 2 x 1.46 .318 6.45 
6880 2 x 32.7 2 x28 .893 2 x 2.18 .318 6.79 

75 6885 17.2 15 5.00 .196 .415 8.88 3.1 x 1.4 
6886 27.7 24 3.125 .504 .415 8.96 
6887 34.6 30 2.5 .793 .415 8.99 
6888 2x10.4 2x9 4.16 2 x .150 .415 9.25 
6889 2 x 13.8 2 x 12 3.125 2 x .252 .415 8.96 
6890 2 x 17.3 2x 15 2.50 2 x .397 .415 8.99 
6891 2 x20.7 2 x 18 2.08 2 x.6 .415 9.25 
6892 2 x 27.5 2x 24 1.56 2 x 1.01 .415 8.93 
6893 2 x 34.4 2 x30 1.25 2 x 1.58 .415 8.95 

• Sem, Epoxy Molded, Add 0.20" 0.0. & 0.09" HI. Full Epoxy Molded, Add 0.20" 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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Total Voltage 
Weight Regulation 

Ibs % 

0.38 21.1 
20.3 
20.5 
21.2 
20.4 
21.4 

0.45 19.8 
19.1 
19.2 
20.0 
19.1 
17.2 

0.61 19.2 
21.9 
21.9 
20.0 
18.6 
19.0 
19.4 
18.6 
18.8 
19.3 
18.7 
19.5 

0.82 17.8 
20.0 
20.3 
17.9 
17.2 
18.0 
18.0 
17.2 
17.3 
17.9 
17.3 
18.1 

0.90 16 
15.4 
15.5 
16.0 
15.5 
16.2 
16.0 
15.5 
15.5 
16.0 
15.4 
16.3 

1.3 15.9 
15.4 
15.4 
15.9 
15.3 
16.1 

1.6 14.1 
14.1 
14.2 
14.7 
14.1 
14.2 
14.6 
14.2 
14.2 
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~MELON 
~J\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

LARGEST SELECTION OF HEAVY DUTY 
60 Hz TOROIDAL POWER TRANSFORMERS 

Maximum 
Output No Load Load Load Core Copper Dimensions' 
Power Part Voltage Voltage Current OCR Loss Loss ODxHT 

VA Number Volts Volts Amp @20°C W W In Inches 

100 6900 13.6 12 8.33 .075 .524 10.4 3.6 x 1.5 
6901 16.9 15 6.66 .118 .524 lOA 
6902 20.4 18 5.55 .179 .524 10.8 
6903 27.1 24 4.17 .299 .524 10.4 
6904 33.7 30 3.33 .470 .524 10.4 
6905 2 x 9.5 2 x8.5 5.88 2 x .660 .524 9.67 
6906 2 x 16.9 2 x 15 3.33 2 x .236 .524 10.5 
6907 2 x 20.4 2 x 18 2.78 2 x .358 .524 10.8 
6908 2 x 26.9 2x 24 2.08 2 x .595 .524 10.3 
6909 2 x33.8 2x30 1.67 2x .95 .524 lOA 

120 6915 20.5 18 6.66 .152 .67 11.4 3.6 x 1.5 
6916 25.0 22 5.45 .23 .67 11.6 
6917 2 x 13.7 2x 12 5.00 2 x .128 .67 11.0 
6918 2 x 17.0 2 x 15 4.00 2 x .20 .67 11.11 
6919 2 x 20.4 2x18 3.33 2 x .30 .67 11.4 
6920 2 x 25.0 2 x 22 2.73 2 x 047 .67 11.6 
6921 2 x 34.1 2 x30 2.00 2 x .80 .67 11.2 
6922 2 x 135 2 x 110, .500 2 x 12.9 .67 11.1 

120 
150 6930 2 x9.6 2x 8.5 8.82 2 x .039 .806 20 4.0 x 1.5 

6931 2 x 13.6 2 x 12 6.25 2 x .07 .806 20 
6932 2 x 17.0 2 x 15 5.00 2 x .11 .806 20 
6933 2 x 20.5 2 x 18 4.17 2 x .16 .806 20 
6934 2 x 27.1 2 x24 3.13 2 x .28 .806 20 
6935 2 x 34 2x30 2.50 2 x.45 .806 20 
6936 2 x 135 2 x 110, .625 2 x 7.1 .806 20 

120 
200 6940 2 x 9.3 2x8.5 11.76 2 x .0253 1.03 13.1 4.2 x 1.9 

6941 2 x 12.9 2 x 12 8.33 2 x .0443 1.03 12.0 
6942 2 x 19.3 2 x 18 5.56 2 x .106 1.03 1.24 
6943 2 x 23.7 2x 22 4.55 2 x .164 1.03 12.7 
6944 2 x 32.2 2x30 3.33 2 x .280 1.03 12.1 
6945 2 x 128.9 2 x 110, .833 2x4.5 1.03 12.1 

120 
300 6950 28.6 26.5 11.3 0.074 1.69 22.5 4.6 x 2.0 

6951 2 x 9.15 2x 8.5 17.6 0.030 1.69 20.5 
6952 2 x 28.3 2 x 26.5 5.67 0.294 1.69 20.8 
6953 2 x 35.3 2 x33 4.55 0.366 1.69 18.5 
6954 2 x 56.6 2 x53 2.83 0.935 1.69 18.9 
6955 2 x 70.5 2 x66 2.27 1.47 1.69 18.5 

400 6960 2 x 38.2 2x 36 5.55 2 x .170 1.72 20.0 4.9 x 2.2 
6961 2 x 40.5 2x 38 5.26 2 x .180 1.72 19.5 
6962 2 x 51.0 2X48 4.17 2 x .287 1.72 19.4 
6963 2 x 127.5 2 x 110, 1.67 2 x 1.81 1.72 19.5 

120 
500 6967 2 x 25.5 2 x24 10.42 2 x .058 1.84 24.3 5.2 x 2.3 

6968 2 x 31.9 2x30 8.33 2 x .091 1.84 24.4 
6969 2 x 34.8 2 x 33 7.58 2 x .099 1.84 23.1 
6970 2 x 40.5 2x38 6.58 2 x .146 1.84 24.5 
6971 2 x 51.0 2x 48 5.20 2 x .231 1.84 24.3 
6972 2 x 63.7 2x60 4.17 2 x .365 1.84 24.5 
6973 2 x 127.5 2 x 110, 2.08 2 x 1046 1.84 24.5 

120 
750 6976 2 x 31.8 2x 30 12.5 2 x .0505 2.62 30.6 5.6 x 2.7 

6977 2 x 50.5 2x48 7.81 2 x .127 2.62 30.0 
6978 2 x 63.3 2x 60 6.25 2 x .200 2.62 30.3 
6979 2 x 126 2 x 110, 3.13 2 x .800 2.62 30.1 

120 
lK 6982 2 x 31.1 2 x30 16.66 2 x .0283 3.52 30.1 6.4 x 2.7 

6983 2 x 62.3 2x60 8.33 2x.113 3.52 30.1 
6984 2 x 124.6 2 x 110, 4.17 2 x 0454 3.52 30.1 

120 
2.5K 6987 2 x49.3 2x48 26.0 2x.0214 7.71 56.3 7.3 x 4.4 

6988 2x 62.2 2 x 60 20.8 2 x .0335 7.71 56.1 
6989 2 x 123.3 2 x liD, lOA 2 x .133 7.71 55.5 

120 
• Semi Epoxy Molded, Add 0.20" 0.0. & 0.0911 Ht. Full Epoxy Molded, Add 0.20" 0.0. & Ht. 
NOTES: Dimensions stated are based on perfect windings not always achieveable. Electrical data accurate to within ±6%. 
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Total Voltage 
Weight Regulation 

Ibs % 

2.2 12.3 
12.4 
12.8 
12.3 
1204 
11.5 
1204 
12.8 
12.3 
12.4 

2.4 13.0 
13.3 
12.6 
12.6 
13.0 
13.0 
12.6 
12.7 

2.8 13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
13.0 

404 7.7 
7.2 
704 
7.6 
7.2 
7.2 

5.7 7.5 
6.9 
7.0 
6.2 
6.2 
6.2 

6.9 5.9 
5.8 
5.8 
5.8 

8.0 5.8 
5.8 
5.5 
5.8 
5.8 
5.8 
5.8 

11.2 4.8 
4.8 
4.8 
4.8 

15.5 3.6 
3.6 
3.6 

32.0 2.7 
2.7 
2.7 
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~~ME[nN 
%/I\~ QUALITY MAGNETIC COMPONENTS FOR S.M.P.S. SINCE 1972 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714·634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

SWITCH MODE POWER SUPPLY 
FILTER INDUCTORS 
• Minimum possible size • Low profile 
• Performance verified in 25KHZ switching power supply 
• Large selection of sizes available 
• Available with open winding type or encapsulated and 

semi-encapsulated constructions. 
• Custom designs are available up to 200AMPS. 
• Advanced materials • Best production technologies, 

with 27 yrs. of SMPS expertise 

Ide 
(AMPS) 

5 VOLTS POWER INDUCTORS 

1 5500 
2 5501 
3 5502 
5 5503 
8 5504 

10 5505 
12 5506 
15 5507 
20 5508 
25 5509 
30 5510 
40 5511 
50 5512 
60 5513 

100 5514 

10 VOLTS POWER INDUCTORS 

1 5520 
2 5521 
3 5522 
5 5523 
8 5524 

10 5525 
12 5526 
15 5527 
20 5528 
30 5529 

15 VOLTS POWER INDUCTORS 

1 5530 
2.5 5531 
5.0 5532 
7.5 5533 

10 5534 
15 5535 
25 5536 
30 5537 

24 VOLTS POWER INDUCTORS 

2 5540 
5 5541 
7.5 5542 

10 5543 
15 5544 
25 5545 
35 5546 

48 VOLTS POWER INDUCTORS 

5 5550 
10 5551 
15 5552 
25 5553 

LMIN'(ILh) 
@ Rated Ide 

480 
275 
160 
104 
60 
50 
40 
30 
25 
20 
16 
12 
10 
8 
5 

1000 
500 
310 
180 
120 
100 
75 
68 
51 
32 

1250 
500 
250 
170 
125 
85 
50 
43 

1100 
550 
300 
225 
150 
90 
65 

750 
375 
250 
150 

LMIN(ILh) 
@Zerolclc 

430 
330 
210 
160 
84 
62 
48 
50 
40 
26 
28 
20 
14 
12 
7 

850 
510 
320 
210 
'150 
140 
110 
100 
65 
42 

1250 
520 
315 
225 
170 
130 
90 
75 

1050 
510 
380 
300 
220 
150 
95 

820 
520 
450 
280 

0.360 240 
0.150 550 
0.080 720 
0.055 1250 
0.015 1920 
0.012 2500 
0.009 3456 
0.009 3712 
0.006 5000 
.004 6250 
.004 7200 
.003 9600 
.002 12500 
.0015 14400 
.001 25000 

0.53 500 
0.27 1000 
0.13 1395 
0.17 2250 
0.04 3840 
0.03 5000 
0.02 7920 
0.D16 8437 
0.010 10200 
0.010 14400 

0.650 625 
0.170 1000 
0.080 3937 
0.050 4780 
0.030 6250 
0.017 9560 
0.009 15625 
0.008 19350 

0.22 2200 
0.10 6875 
0.06 8437 
0.04 . 11250 
0.026 16875 
0.013 28125 
0.008 39812 

0.14 9375 
2.06 18750 
0.05 28125 
0.03 46875 

A'2174 For manufacturers' sales offices. see yellow pages 

1.12 0.49 
1.14 0.52 
1.17 0.54 
1.20 0.58 
1.25 0.76 
1.30 0.81 
1.32 0.84 
1.52 0.57 
1.56 0.72 
1.62 0.76 
1.65 1.25 
1.72 1.28 
2.12 1.00 
2.20 1.10 
2.12 1.00 

1.12 0.63 
1.14 0.66 
1.17 0.68 
1.42 0.55 
1.72 0.73 
1.75 0.76 
1.78 0.80 
1.81 0.82 
2.10 1.00 
1.90 1.87 

1.60 0.52 
1.62 0.54 
1.70 0.70 
1.75 0.75 
1.78 0.78 
2.06 0.94 
2.12 1.00 
2.31 1.42 

1.95 0.82 
2.00 0.87 
2.12 1.00 
2.25 1.12 
2.35 1.31 
2.30 1.88 
2.4 2.06 

2.0 1.6 
2.25 1.87 
2.37 1.93 
2.5 2.5 
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1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

PRECISION TOROIDAL POWER TRANSFORMERS 400 Hz 
• PRIMARY VOLTAGE: 115 ±15 VOLTS 

230 ±30 VOLTS 

• OPERATING FREQUENCY: 400 Hz ±20 Hz 

• INSULATION VOLTAGE: 1500 VAC 

• MOLDED FOR P.C. MOUNTING 

Volts 
Part Volt. Load 

Number Amps Rms 
6490 2x5 
6491 2x 10 
6492 100 2x 12 
6493 2 x 18 
6494 2 x 24 
6495 2 x 28 
6470 2x5 
6471 2 x 10 
6472 50 2x 12 
6473 2 x 18 
6474 2x 24 
6475 2 x28 
6450 2x5 
6451 2 x 10 
6452 25 2 x 12 

6453· 2x 18 
6454 2x 24 
6455 2x28 
6430 2x5 
6431 2x 10 

6432 10 2 x 12 
6433 2x 18 
6434 2x 24 
6435 2 x 28 
6410 2x5 
6411 2x 10 
6412 5 2x 12 
6413 2x 18 
6414 2x24 
6415 2x28 

t 
HT 

1 

Current 
Amp 
Rms 
10 

5 
4.2 
2.8 

2.1 

1.78 

5 
2.5 

2.1 

1.4 
1.05 

.89 

2.5 

1.125 
1.05 

.70 

.50 

.45 
1.00 

.5 

.42 
.28 
.208 

.18 

.50 

.25 

.21 

.14 

.104 

.09 

• 400 Hz POWER TRANSFORMERS FEATURE 
LOW PROFILES AND ARE DESIGNED FOR 
STANDARD REGULATOR CHIPS USING FULL 
WAVE BRIDGE CENTER TAP OR FULL WAVE 
BRIDGE . 

• ANY SIZE 5VA TO 15,000VA. THESE 
TRANSFORMERS ARE ALL MACHINE MADE 
TO ACHIEVE HIGH CONSISTENCY AND 
RELIABILITY. 

Volts 
NIL Size 
Rms A 00 HT 

2x 5.9 2.80 3 1.0 
2 x 11.8 2.80 3 1.0 
2 x 14.0 2.80 3 1.0 

2 x 21.2 2.80 3 1.0 

2 x 28.4 2.80 3 1.0 

2 x 33.0 2.80 3 1.0 

2x 5.5 2.55 2~ 1.0 

2 x 11.0 2.55 2~ 1.0 

2 x 12.8 2.55 2~ 1.0 

2 x 19.0 2.55 2~ 1.0 

2 x 25.5 2.55 2~ 1.0 

2x 30 2.55 23A 1.0 

2x 5.5 2.18 2% ~ 

2 x 11.2 2.18 2% ~ 

2 x 13.0 2.18 23Al ~ 

2 x 19.6 2.18 23Al ~ 

2 x 26.0 2.18 2% ~ 

2 x 30.4 2.18 2% ~ 

2x 5.3 1.80 2 ~ 

2 x 10.8 1.80 2 ~ 

2 x 12.8 1.80 2 ~ 

2 x 19 1.80 2 ~ 

2 x 25.5 1.80 2 0/4 

2 x 31 1.80 2 ~ 

2x 5.3 1.67 1'18 ~ 

2x 10.8 1.67 1'18 ~ 

2 x 12.8 1.67 171'8 ~ 

2 x 19 1.67 1'18 ~ 

2 x 25.5 1.67 H's ~ 

2 x 30.0 1.67 H's ~ 

J¥ "jfU \ r 
A 

l~ n alL f 
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~MELnN 
~J\~ QUALITY MAGNETIC COMPONENTS FOR S.M.P.S. SINCE 1972 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 / FAX 714-634-0905 / TLX 510-100-0364 

TOROIDAL ClIBRENT SENSE TRANSFORMERS 
- Designed for switched mode power supply 

applications. 
-Cost effective design. 
- Operating frequency 20 kHz above. 
- Pri Peak current up to 20 amps 
- Available with open winding type, pvc sealed, and 

totally epoxy encapsulated. 
- All our SMPS components backed by 19 yrs. of 

experience. 
- With or without wound Pri turns. 

Part Turns LMIN (MH) @ DCRMAx RL Dimensions (inch) 

Number Ratio 20 kHz 1 Volt (Ohms) (Ohms) LMAX IDMIN HTMAX WMAX 

5600 30:1 2.0 0.30 30 
5601 50:1 5.0 0.50 50 

0.67 0.18 0.75 0.4 
5602 100:1 20.0 1.20 100 
5603 200:1 90.0 2.00 200 
5604 400:1 210.0 5.0 400 
5605 600:1 480.0 9.0 600 1.18 0.31 1.18 0.50 
5606 800:1 850.0 15.0 800 
5607 20CT:1 1.0 0.20 20 
5608 40CT:1 3.5 0.40 40 
5609 100CT:1 22.0 1.20 100 0.67 0.18 0.75 0.4 

5610 200CT:1 90.0 2.00 200 
5611 500CT:1 350.0 7.5 500 
5612 800CT:1 850.0 15.0 800 1.18 0.31 1.18 0.50 
5613 1000CT:1 1400.0 24.5 1000 

FIGURE 1 FIGURE 2 

I-- 10 C -I I-w 

I ~~ 
'0'" ,J-;";:-",~;.;:;~:L~ A~G -I I-- 0 

'O~ONAL~ E: 
for mounting rigidity. TINNED COPPER 

* USUALLY 
CUSTOMER 
SUPPLIED 

HIGH FREQUENCY INVERTER TRANSFORMERS 
FOR SWITCHING POWER SUPPLIES UTILIZING 
NORMAL POWER TRANSISTORS AND MOSFETS 

A'2176 

Output switching transformers for power levels from 10 watts to 1000 
watts with low power losses. Switching frequencies from 5 KHz to 
100 kHz. Many custom designs are available at the same prices as STD. 
components, when 250 parts or more are ordered. 

Pin Pin 
Power PIC Mount L W HT Centers Dia. 

20W 8 Pins .75 .70 • 70 .514 .025 Sq . 

SOW 10 Pins 1.03 .75 .80 .615 .025 Sq. 

100W 12 Pins 1.5 1.125 1.0 . 862 .025 Sq . 

200W 12 Pins 1.62 1.40 1.25 .95 .025 Sq. 

350W 12 Pins 1.815 1.55 1.25 1.10 .025 Sq. 

PiN SPACING 0.20 TYP. OUTPUT VOLTAGE ON BEQUEST 

For manufacturers' sales offices, see yellow pages 

CXD 

0.50 x 
0.25 

0.75 x 
0.37 

0.50 x 
0.25 

0.75 x 
0.37 
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CT SERIES-STANDARD ACCURACY AND SIZE 

Ie 
PIN A 

*5301 5 
*5302 10 
*5303 15 
*5304 20 
*5305 25 
*5306 30 
*5307 40 
*5308 50 
5309 60 
5310 75 
5311 100 
5312 150 
5313 200 

* Stock Items 

HT 

1 

Volt 
per RL 

Amp n 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 
.1 100 

Approximate 
R.C.F. at Open Style Dims. 

100% 
Ip 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

10% Wt. 
Ip OD ID W Lb. L 

106.1 .83 .40 .35 .025 0.938 
103.4 .83 .40 .35 .025 0.938 
103.0 .83 .40 .35 .025 0.938 
102.8 .83 .40 .35 .025 0.938 
102.0 1.08 .53 .47 .06 1.188 
101.9 1.08 .53 .47 .06 1.188 
102.0 1.20 .66 .46 .07 1.375 
101.9 1.20 .66 .46 .07 1.375 
101.8 1.35 .76 .49 .09 1.5 
101.6 1.35 .76 .49 .09 1.5 
101.4 1.60 .88 .49 .13 1.75 
101.0 2.04 1.05 .70 .30 2.188 
100.9 2.04 1.05 .70 .30 2.188 

Fig. 2 Typical Excitation Curve for Models 
5301 and 5302 Current Transformers. 
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Potted Dimensions 

ID HT W C D 
.375 0.938 .438 0.6 .3 
.375 0.938 .438 0.6 .3 
.375 0.938 .438 0.6 .3 
.375 0.938 .438 0.6 .3 
.5 1.188 .563 .08 .4 
.5 1.188 .563 .08 .4 
.625 1.375 .563 1.0 .4 
.625 1.375 .563 1.0 .4 
.688 1.5 .563 1.2 .4 
.688 1.5 .563 1.2 .4 
.75 1.75 .563 1.4 .4 
.938 2.188 .813 1.8 .5 
.938 2.188 .813 1.8 .5 

Fig. 3 Ratio Error RE vs. Load RL 
Across Secondary at the Rated 
Current Input of 5 Amps for the 
Current Transformer Model 5301 
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* This output voltage only occurs when 
transformer is used with the RL recom
mended and in its most linear range as 
shown in Fig. 4. 
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5600 TRANSFORMERS 5600 

.~MErDN 
%fJ\~QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE / ANAHEIM, CA 92805 / 714-634-2220 I FAX 714-634-0905 / TLX 510-100-0364 

CT SERIES-HIGH ACCURACY MINIATURE 

Volt R.C.F. at 
I, 

PIN Amp 
5326 3.5 

*5327 5.0 
*5328 5.0 
*5329 10.0 
*5330 10.0 
5331 15.0 
5332 20.0 

• Stock Items 

r--
HT 

per Burden 
Amp Ohms 
.2 200 
.1 100 
.2 200 
.05 100 
.10 200 
.05 100 
.025 50 

CENTRALLY 
LOCATED 

100% 
I, 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

ID 

1 '-n---n----.r-~ 

LI ~ 
I" 

Fig. 1 

POLARITY 
INDICATOR 

All dimensions in inches 

10% 
I, 

102.8 
101.1 
101.37 
100.70 
100.87 
100.40 
100.30 

Approximate 
Open Style Dims. Potted Dimensions 

WT 
OD ID W Lb. L ID HT W C 
.6 .23 .50 .012 .625 .188 .625 .625 .5 
.6 .23 .25 .007 .625 .188 .625 .375 .5 
.6 .23 .5 .012 .625 .188 .625 .625 .5 
.6 .23 .25 .008 .625 .188 .625 .375 .5 
.6 .23 .5 .013 .625 .188 .625 .625 .5 
.6 .23 .5 .013 .625 .188 .625 .625 .5 
.6 .23 .5 .014 .625 .188 .625 .625 .5 

Fig. 2 Ratio Error RE vs. Load RL Across Secondary 
at the Rated Current Input of 3.5 Amps for the 

20 Current Transformer Model 5326 -

18 
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w 14 
a: 
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a: 
I-
'z w 6 
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/ 

----
10, 100 1000 
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Fig. 3. Typical Excitation Curve for Models 5326 and 
10 5328 Current Transformers. 
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Should you be interested request ELXS CT Catalog on your letterhead directly from AMECON. 
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5600 TRANSFORMERS 5600 

~ME[nN 
%JJ\~ QUALITY MAGNETIC COMPONENTS • DESIGNED WITH 30 YRS. OF EXPERTISE 

1900 CHRIS LANE I ANAHEIM, CA 92805 I 714-634-2220 / FAX 714-634-0905 I TLX 510-100-0364 

CT SERIES-HIGH ACCURACY COMPACT SIZE 

Volt 
I, per 

PIN Amp Amp 
*5351 5 .1 
*5352 10 .1 
*5353 15 .1 
*5354 20 .1 
5355 25 .1 
5356 30 .1 
5357 40 .1 
5358 50 .1 
5359 60 .1 
5360 75 .1 

* Stock Items 

r--
HT 

Burden R.C.F. at 
Rl 100% 

Ohms I, 

100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 
100 100.0 

CENTRALLY 
LOCATED 

10 

10% 
I, 

103.3 
101.9 
101.6 
101.1 
100.9 
100.8 
100.7 
100.6 
100.5 
100.4 

1 -r 
L-n-_--rr-_rr-en 

POLARITY 
INDICATOR 

i __ 5=~]D 
L .1 

Fig. 1 

All dimensions in inches 

Approximate 
Open Style Dims. Potted Dimensions 

00 
0.9 
0.9 
1.14 
1.14 
1.26 
1.26 
1.53 
1.53 
1.67 
1.67 

ID 
.33 
.33 
.48 
.48 
.61 
.61 
.71 
.71 
.82 
.82 

WT 
W Lb. L 10 HT W 

.42 .025 1.06 .188 1.06 .563 

.42 .025 1.06 .188 1.06 .563 

.40 .042 1.25 .375 1.25 .563 

.40 .042 1.25 .375 1.25 .563 

.53 .067 1.375 .5 1.375 .625 

.53 .067 1.375 .5 1.375 .625 

.55 .11 1.75 .625 1.75 .625 

.55 .11 1.75 .625 1.75 .625 

.71 .17 1.875 .625 1.875 .875 

.71 .17 1.875 .625 1.875 .875 

Fig. 2 Ratio Error RE vs. Load RL Across Secondary 
at the Ratel Current Input of 5 Amps for the Current 
Transformer Model 5351. 
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Fig. 3. Typical Excitation Curve for Models 5351 and 
1005352 Current Transformers. 
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Should you be interested request ELXS CT Catalog on your letterhead directly from AMECON. 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 5600 

POWER TRANSFORMERS 
TO 100 WATTS OUR SPECIALTY 

Our products are manufactured in the FAR EAST and are competitively priced. We can cross reference to 
standard designs or our engineers will help you select the features which will best fit your application. 

AVAILABLE FEATURES 

o Any combination of output voltages and 
load currents 

o Single and dual primaries 120/240 volts 

o 50160 Hz operation 

o Single or split secondaries 

o Split bobbin or concentric winding 

o Vertical or horizontal mounting 

o Leads or terminals 

o Specified breakdown voltage 500-3500 V AC 

o High efficiency, specified power dissipation 

o Designed to meet UL/CSA/VDE as required 
STYLE HMV STYLE HMH 

STYLE PCV1 STYLE PCV2 STYLE PCH 

STYLE AND SIZE SELECTION GUIDE (SIZE IN INCHES - LxWxHl 

-l:-Available in non-standard sizes. 

We are transformer specialists! You get technical assistance from our engineers here and top 
performance at low prices from our factories in the FAR EAST. We provide approval samples on quantity orders 
prior to production. TECHNICAL EXPERTISE, PERFORMANCE, PRICE ... It's all here! 

For information please contact: 

A·2180 

PRODUCTS INTERNATIONAL INC. 
99 JERICHO TPKE., JERICHO, NY 11753 
TEL. (516)333-8100 • FAX (516)333-8911 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

dRSTAlN WALL PLUG-IN/DESK TOP 1& ADAPTERS WITH AC OR DC OUTPUT 
Our products are engineered domestically in the U.S. and manufactured in the FAR EAST. Selection avail
able from a variety of designs which are ULlCSA recognized or have our engineers help you select a custom 
design for your application. 

AVAILABLI··FIATURE$ 
o Any . cbmbinatiqnof\loltage andlQc;ldturrent o Specified regulation 
o SeleCtion ofinput voltages for dOmestic or 

oversessuse 
DSelettion ofcQrd$andcolinectors 
o Table top o.pticin.Jor large adapters 

DCenter tap forAC adapters D UL/CSA recognized or designed as required 

SELECTION GUIDE FOR TYPICAL CASE SIZES (IN INCHES) 

POWER For additional details and engineering application notes 
[watts) please see pages 01590-1591 in Section 4000, Power Supplies. 

0-6 WP4 WP6.3 WP6 WP7 
2x 1.625x 1.375 2.25 x 1.875 x 1.5 2x2x1.5 2.625 x 1.875 x 1.5 

6-12 WP6 WP8 WP9 0T12 
2x2x 1.5 2.5 x 1.875 x 1.625 2.25 x 2.25 x 1.875 3.187 x 2.125x 1.875 

12-24 WP10 WP17 oT12 0T18 
2.5 x 2.25 x 1.875 3.25 x 2.5 x 2.125 3.187 x 2.125 x 1.875 3.25 x 2.5 x 2.125 

24-72 oT25 oT31 
3.375 x 2.75 x 2.75 4.625 x 3 x 2.25 --- ---

TYI>ICAL 
'eGiNNECTOAS 

CONftlECTOIiI STYLE Dimensio~s [mmJ I 'TV'PICALG'UTPUT LOAD 
SELE'CTIGN ABC GUIDE 1--------+--------1 

Me 1 14.5 3.5 

, .. ·'C:UR"ES~radal>ter.with·nominal 
. l!lOtpQt10V.1S) 1 A; 

Me 2 11.5 2.5 

Fe 1 12 5.0 2.0 

Fe 2 12 5.0 2.5 

Fe 3 12 5.5 2.1 

Fe 4 12 5.5 2.5 

Please see pages D 1594, D 1595 DC Power Supplies Section 4000 for detailed notes 

For information please contact: 

dRSTflN 
EEM 1988 

PRODUCTS INTERNATIONAL INC. 
99 JERICHO TPKE., JERICHO, NY 11753 
TEL. (516)333-8100 • FAX (516)333-8911 

For manufacturers' sales offices, see yellow pages A·2181 



5600 TRANSFORMERS 5600 

dRSKiN KEEP A LOW PROFILE WITH OUR COUPLING/ 
MATCHING/HYBRID TRANSFORMERS 
TELEPHONE LINE INTERFACE FOR VOICE/DATA PER FCC PART 68 

Our products are manufactured in the FAR EAST and are competitively priced. We can cross reference to 
standard designs or our engineers will help you select the features which will best fit your application. 

RANGE OF PARAMETERS-SELECTION GUIDE: 
Impedances 50/100/150/300/600/900/1200/ 

1500 Ohms 
Impedance Matching 5-25% inside range of 

200-5000 Hz 
Return Loss. . . . . . . . . . . . . . . . . . . . . . . . . . .. 10-36 DB 
DC Current ............................ 0-1 20 MA 
OCR ............................... 10-300 Ohms 
Frequency Response ....................... 3-3 DB 
Insertion Loss ... . . . . . . . . . . . . . . . . . . . . . . . .. .3-6oB 
Max. Power Level ................... 0 to +12 oBM 
Logitudinal Balance ..................... 40-80 DB 
Cross Talk ............................. 60-90 DB 
Breakdown Voltage .............. 250-4000 VRMS 

~"We will help you select the optimum design in the 
smallest package based on your exact parameters. 

Typical reflected impedance Vs DC Current 
in coupling transformer primary 

640 Zp (OHMS) 
3500 Hz 

620 1000 Hz 
I----.:.:.:.:~-

580t-----

540 

500L---~----~---+----+---~ 
20 40 60 80 100 

DC CURRENT (MA) 

We are transformer specialists! You get technical assistance from our engineers here and top 
performance at low prices from our factories in the FAR EAST. We provide approval samples on quantity orders 
prior to production. TECHNICAL EXPERTISE, PERFORMANCE, PRICE ... It's all herel 

For information please contact: 

dRSKiN 
A'2182 

PRODUCTS INTERNATIONAL INC. 
99 JERICHO TPKE., JERICHO, NY 11753 
TEL. (516)333-8100 • FAX (516)333-8911 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

TELEPHONE COUPLING TRANSFORMERS dRSTciN THE MOST POPULAR STYLES IN THE INDUSTRY 

These transformers are designed to FCC part 68 and are new additions to our line. 
All our products are engineered domestically in the US and manufactured in the FAR EAST. 

Description: 

Dry Coupling Transformers 

A. For Voice/Data applications. (Equivalent of Microtran T-1104J 

B. EI-14 coupling transformer, Lead type. (Equivalent of Prem SPT-130) 

C. EI-19 Voice/Data, Pin type. (Can also be made to operate with low DC current up to 20 MA.) 

Wet Coupling Transformers-Modem Applications 

C. EI-19 for Modem applications, Pin type. 

D. Compatible with Rockwell Modem chip set and other Modems .. 5 inch high. 
(Equivalent of Microtran T-9312 and Pan Magnetic TTC-143) 

E. For Modems.47 inch high. (Equivalent of MidCom 8001) 

Wet Coupling Transformers-Voice Range 

F. Split primary, 80 MA DC Current. (Equivalent of Prem SPT-124) 

G. Split secondary, 80 MA DC Current. (Equivalent of Microtran T-5114J 

For information please contact: 

dRSTciN 
EEM 1988 

PRODUCTS INTERNATIONAL INC. 
99 JERICHO TPKE., JERICHO, NY 11753 
TEL. (516)333-8100 • FAX (516)333-8911 

For manufacturers' sales offices, see yellow pages A·2183 
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ATs.T TRANSFORMERS 
AudioNoice Frequency Transformers - 2659E 

Description 

The 2659E Transformer operates over the audio/voice frequency 
range. This laminated-core transformer is used for impedance 
matching and transference of audio frequency signals from one 
circuit to another. It has an optimum return loss at 1 kHz. The 
device is just one of the many transformers available in the 2659 
AudiolVoice Frequency Transformer series. 

Electrical Characteristics 

Impedance 
Primary 
Secondary· 

Parameter 

Maximum Unbalanced dc (Primary) 

Min. Primary Inductance at 200 Hz, 3 Vac 

dc Resistance 
Primary 
Secondary 

Frequency Response (Relative to 1 kHz) 
200 Hz . 
5000 Hz 

I nsertion Loss at 1 kHz 

Return Loss (Primary) 
200 Hz 
1000 Hz 
3500 Hz 

• Shunted with a .02 I'F capacitor. 

Outline Drawing 
(Dimensions in Inches) 

[~:J] 
.023 so TYP/il -'"'":1 l ! (BRASS, SOLDER COATED) 

.200 

.140 " ' a 0 0 0 

2659E 

600 n 
418 n 

0.1 mA 

4.8 H 

44 n 
52 n 

0.1 dB 
0.1 dB 

1 dB 

>30 dB 
>40 dB 
>30 dB 

rf-- CTRS .215 

1 2 3 4 TERMINAL NO. 1 
<: INDEX INDICATOR 

1.180 

LOOg : ! l 

NOTE: 
TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

Benefits 

• Potted for environmental protection 

• Printed wiring board mountable 

• Custom design service available 

2659E Transformer 

:J C: 
PRIMARY SECONDARY 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·2184 For manufacturers' sales offices, see yellow pages EEM 1988 
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AYlaY TRANSFORMERS 
Miniature Pulse Transformers - 2661F, J, & K 

Description 

The 2661 F, J, and K Miniature Pulse Transformers are ferrite-core 
transformers used to transmit rectangular waves or trains of 
pulses. They provide this transmission while closely retaining the 
original signal shape. The 2661F, J, and K transformers are just 
three of the many transformers available in the 2661 Miniature 
Pulse Transformers series. 

Electrical Characteristics· 

Parameter 2661F 2661J 2661K 

Turns Ratio 2.65CT1.03CT1 3:45CT1CT1 2:76CT1CT1 

Min. Primary Sine 
Wave Open Circuit 
Inductance (OCl) 3220/lH 9000/lH 9000/lH 

Max. Primary ET 
Constant 48 V-/lS 75 V-/lS 75 V-/lS 

Max. Primary 
leakage 
Inductance 4.0/lH 7.0 /lH 12.0 /lH 

Effective Distributed 
Capacitance* * 15 pF 45 pF 45 pF 

Max. dc Resistance 
Primary 42 Q 7.0 fl 7.5 fl 
Secondary 1.7 fl 24 Q 2.8 Q 

Tertiary 2.9 Q 24 fl 3.1 Q 

* 2661F, J, and K are designed to withstand an 850 V surge 
between primary and secondary and between primary and 
tertiary. 

** Measured at primary windings with one end grounded; other 
windings are not grounded. 

Outline Drawing 
(Dimensions in Inches) 

.r- I 
L~J 'T 

.025 x .015 RECT./ ~ 
(PHOSPHOR BRONZE, 

SOLDER COATED) 1----1- .200 

NOTE: 

Benefits 

• Couple balanced circuits to unbalanced circuits 

• Potted in a plastic case for environmental protection 

• Occupy a small area 

• Printed wiring board mountable 

• Custom design service available 

2661 F, J, and K Transformers 

53· t: >RTtAR> 
CT3 E- 10 

SCT 
1 

6 

PRIMARY SECONDARY 

r·35°1r.075 TERMINAL NUMBERS ARE FOR 
REFERENCE ONLY AND ARE NOT 
STAMPED ON APPARATUS 

r
~ "', 

010 10 

09 20 

.soLO Os 30 .159 CENTERS 

07 4 O-It------. -+i 
06 50-

.100 

T 
For additional information contact your AT&T Account Manager, or call: 
D AT&T Microelectronics, Dept. 51Al230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2185 
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'AT8&T TRANSFORMERS 
Miniature Pulse Transformers - 2664A, C, & N 

Description 

The 2664A, C, and N Miniature Pulse Transformers are ferrite-core 
transformers used to transmit rectangular waves or trains of 
pulses. They provide this transmission while closely retaining the 
original signal shape. The 2664A, C, and N devices are just three 
of the many transformers available in the 2664 Miniature Pulse 
Transformer series. 

Electrical Characteristics 

Parameter 2664A 2664C 2664N 

Turns Ratio 2:1 1:1 :1 1:1:1:1 

Min. Primary Sine 
Wave Open Circuit 
Inductance (OCl) 1580 J.!H 45.5 J.!H 117 J.!H 

Max. Primary ET 
Constant 33 V-J.!s 5.4 V-J.!s 9 V-J.!s 

Max. Primary 
leakage Inductance 10.0 J.!H 0.15 J.!H .38 J.!H 

Effective Distributed 
Capacitance' 20 pF 5 pF 5 pF 

Max. dc Resistance 
Primary 3.3 {l 0.16 {l 0.3 {l 

Secondary 2.1 {l 0.22 {l 0.3 {l 

Tertiary 0.24 {l 0.3 {l 

Quaternary 03 {l 

, Measured at primary winding with one end and shield (where 
applicable) grounded; other windings are not grounded. 

Outline Drawing 
(Dimensions in Inches) 

NOTE: 

.023 SO TYP 
(BRASS WITH COPPER PLATE, 
SOLDER COATED) 

TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

Benefits 

• Physically low profile 

• Printed wiring board mountable 

• Custom design service available 

• Couple balanced circuits to unbalanced circuits 

2664A Transformer 

S 

4J.! ce 5 
16 2 

PRIMARY 6 SECONDARY 

2664C Transformer 

4 5 
S 
I 
I 
I 
J 

I 
8 

PRIMARY 

7 

S DENOTES ELECTROSTATIC SHIELD 

2664N Transformer 

:J 
PRIMARY 

[

e 3 

SECONDARY 

e 7 

[~~IA~ 
r 6 

C~ATERNARY 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51Al230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·2186 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 --
-sATs.T TRANSFORMERS 

Wide Band Transformers - 2717E, H, & AL -~ 
Description 

The 2717E, H, and AL Wide Band Transformers are ferrite-core 
transformers. The 2717AL device operates over the voice frequen
cy range of 20.0. Hz to 350.0. Hz; the 2717E and H devices 
operate over the carrier frequency range of 60. kHz to 20. MHz. 
They are just three of the many transformers in the 2717 Wide 
Band Transformer series. Other codes in the 2717 series provide 
coupling of balanced to unbalanced circuits and power splitting. 

Electrical Characteristics 

Parameter 

Impedance 
Primary 
Secondary 

Min. Primary Inductance 

dc Resistance 
Primary 
Secondary 

Frequency Shaping 
(0..5 dB loss points) 
Lower 
Upper 

I nsertion Loss 
1.5 kHz 
500. kHz 

* At 10. kHz, 2 mA ac 
*. At 200 Hz, 0.5 Vac 

Outline Drawing 
(Dimensions in Inches) 

2717E 

75 fl 
30.0. fl 

2.2 mH* 

0.59 fl 
1.13 fl 

10 kHz 
20. MHz 

0..3 dB 

r 0 r.>1-3 --+----------1. 

.625 

TERMINAL NO. h . .J . 0 2r---r_---f 

INDEX MARK ~ 9 1 f---+----f 

2717H 2717AL 

75 fl 60.0. fl 
75 fl 60.0. fl 

18 mH* 10. H** 

0.57 fl 24 fl 
0..57 fl 24 fl 

8 kHz .2 kHz 
35 MHz 20. kHz 

0..4 dB 
0..3 dB 

.023 so TYP 
(PHOSPHOR BRONZE, 
SOLDER COATED) 

.113 

t 
.150 --t .526 

.150 

-~ 
NOTE: 

Benefits 

• Occupy a small board area 

• Printed wiring board mountable 

• Custom design service available 

2717E Transformer 

:j t: 
PRIMARY SECONDARY 

2717H Transformer 

:J t: 
PRIMARY SECONDARY 

2717AL Transformer 

:J c: 
PRIMARY SECONDARY 

TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept 51AL23o.23D, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2187 
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~AT.T TRANSFORMERS 
Miniature Pulse Transformers - 27458 & 2745C 

Description 

The 2745B & 2745C Miniature Pulse Transformers are ferrite-core 
devices. They have a compact design for use on densely 
populated boards. They are compatible with water-soluble fluxes 
and can be cleaned with aqueous or solvent systems. The 
devices are packed in tubes for easy machine insertion and are 
available in through-hole or surface-mount technology. These 
devices are just two of the many quality transformers offered by 
AT&T 

Electrical Characteristics 

Parameter 27458 2745C 

Turns Ratio 1CT2CT 1:1.37CT 

Max. dc Resistance 
Primary 4.9 [2 1.0 [2 

Secondary 10.2 [2 1.4 [2 

Max. Primary ET 
Constant 48 V-"'s 21 V-I'S 

Max. Primary leakage Inductance 7.0 1'H 1.2 ",H 

Effective Distributed Capacitance* 50 pF 15 pF 

Interwinding Capacitance 
Primary to Secondary 110 pF 85 pF 

Min. Primary Sine Wave 
Open Circuit Inductance (OCl) 3500 ",H 680 ",H 

* Measured at primary winding with one end grounded; other 
winding not grounded. 

Outline Drawing 
(Dimensions in Inches) 

.023SQTYP~ 
(PHOSPHOR BRONZE, I 

SOLDER COATED) , 

.150~-_ 

CENTERS 

NOTE: 

.123 

TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

Application 

The 2745B & 2745C Transformers are designed for use as line 
interface transformers and are compatible with the AT&T lC1046 
Digital Signaling Interface (DSI) device. These transformers con
tain well-balanced windings to help cancel common-mode noise 
on the line and improve longitudinal suppression. The 2745B 
device is designed with a 1CT2CT turns ratio for use on the 
receive line. The 2745C device is designed with a 1:1.37CT turns 
ratio for use on the transmit line. 

27458 Transformer 

PRIMARY SECONDARY 

2745C Transformer 

PRIMARY SECONDARY 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51Al230230, 555 Union Boulevard, Allentown, PA 18103 1·800·372·2447 (In Canada, 1·800·553·2448) 

A'2188 For manufacturers' sales offices, see yellow pages EEM 1988 



TRANSFORMERS 5600 

TRANSFORMERS 
Audio/Voice Frequency Transformers - 2746A & 27468 

Description 

The 2746A & 2746B Transformers operate over the audio/voice 
frequency range. They are used for intercircuit signal transfer and 
impedance matching. These devices are just two of the many 
transformers available from AT&T. 

Electrical Characteristics 

Impedance 
Primary 
Secondary 

Parameter 

Maximum Unbalanced dc (Primary) 

Min. Primary Inductance* 

dc Resistance 
Primary 
Secondary 

Frequency Shaping (Relative to 1 kHz) 
200 Hz . 
100 kHz 

Insertion Loss (1 kHz) 

Voltage Breakdown 
(between Primary & Secondary) 

* At 200 Hz: 1 Vac 

Outline Drawing 
(Dimensions in Inches) 

n 
.560 

u~ 
.110 

2746A 

600 (2 

600 (2 

0.1 mA 

1.5 H 

60 (2 

60 (2 

0.5 dB 
0.5 dB 

1.0 dB 

100 Vac 

, ~ .023 SO TYP 
r----.715----, (PHOSPHOR BRONZE, 

I~ ----..1 SOLDER COATED) 

r=oooo 
I i 1 2 3 4 

.625 .400 

8 7 6 5 
L---~-c Dec 

.113 

.133-J 
.150 CENTERS 

NOTE: 
TERMINAL NUMBERS ARE FOR REFERENCE ONLY 
AND ARE NOT STAMPED ON APPARATUS 

2746B 

600 (2 

600 (2 

0.1 rnA 

1.5 H 

60 (2 

60 (2 

0.5 dB 
0.5 dB 

1.0 dB 

1500 Vac 

Benefits 

• Printed wiring board mountable 

• Compatible with aqueous and solvent cleaning 

• Custom design service available 

Features 

• Low height 

• Occupy a small board area 

2746A & 2746B Transformers 

::J C: 
PRIMARY SECONDARY 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2189 



TRANSFORMERS 5600 

ATs.T TRANSFORMERS 
Forward Converter Transformers - 3271C 

Description 

The 3271C is an off-line, forward conversion transformer. It is 
designed to operate over a wide range of input voltages, and has 
very high current capability outputs. It utilizes a printed wiring 
board-mountable, horizontal ferrite structure. 

Electrical Characteristics 

Benefits 

• High power capability 

• Custom design service available 

• UL,CSA,VDE safety certification 

Primary Secondary 

Output Power Freq 
(W) (kHz) 

450.0 62.0 

Outline Drawing 
(Dimensions in Inches) 

1.70 f 
±.05 1.45 

±.05 

1.675 
±.010 

Voltage Range 
(V) 

107.0-395.0 

l 
2.25 
MAX 

~J 

ELlt Voltage 
(/LV-s) (V) 

1000.0 5.00 
-48.00 
-5.00 

Current SafetyCert. 
(A) 

90.0 UL,CSA,VDE 
9.0 
2.0 

3271C Transformers 

9 

8 

13 

14 

10------..., 

11-------' 

For additional information, contact your AT&T Account Manager, or call: 

r:----7 

6 

L----5 

C' 
4 

o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

A·2190 For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSFORMERS --- Power Line Transformers - 33110 

Description 

The 33110 is a 20 VA PC board-mountable power line transformer 
designed on an EI-87 size lamination with a stack height of 1': 

Input 115 VAC at 60 Hz. 
Output: 16 Vrms at 1.25 Arms (maximum 2.25 A) 

The 33110 is one of the many semi-custom power line 
transformers available at AT&T. 

Outline Drawing 
(Dimensions in Inches) 

,104"1 
, , 

33110 TRNSF 
AT&T-T YYNRMM 

AT&T B1 

33110 Transformer 

15) (10 
PRIMARY II SECONDARY 

11 7 
• • 

For additional information, contact your AT&T Account Manager, or call: 
o AT&T Microelectronics, Dept. 51AL230230, 555 Union Boulevard, Allentown, PA 18103 1-800-372-2447 (In Canada, 1-800-553-2448) 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2191 
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SMALLER-LiGHTER-QUIETER-MORE EFFICIENT
LOWER RADIATEDFIELD COMPARED TO LAMINATED TYPES ASK 

AVE[4! TOROIDAL POWER TRANSFORMER 
OFF-THE-S HELF 

ENCAPSULATED RANGE PRINTED CIRCUIT STYLE 

TYPE 

60/3030 
60/3031 
60/3032 
60/3033 
6013034 
60/3035 
60/3036 
6013037 
60/3038 
60/3039 
60/3040 
60/3041 
60/3042 
60/3043 
60/3044 

Nom. 
load 
VA 

15 
15 
15 
15 
15 
30 
30 
30 
30 
30 
50 
50 
50 
50 
50 

Second
ary RMS 

Volts 

6+6 
9+9 

12+12 
15+15 
20+20 
6+6 
9+9 

12+12 
15+15 
20+20 
9+9 

12+12 
15+15 
20+20 
25+25 

Second-
ary RMS Dia. 
Current in. 

1.250 
0.830 
0.625 
0.500 
0.375 
2.500 
1.666 
1.250 
1.000 
0.750 
2.800 
2.100 
1.670 
1.250 
1.000 

2.60 
2.60 
2.60 
2.60 
2.60 
3.25 
3.25 
3.25 
3.25 
3.25 
3.75 
3.75 
3.75 
3.75 
3.75 

HI. Weight 
in. Ibs. 

1.30 0.77 
1.30 0.77 
1.30 0.77 
1.30 0.77 
1.30 0.77 
1.40 1.30 
1.40 1.30 
1.40 1.30 
1.40 1.30 
1.40 1.30 
1.55 2.00 
1.55 2.00 
1.55 2.00 
1.55 2.00 
1.55 2.00 

ENCAPSULATED RANGE FLEXIBLE LEAD STYLE 

TYPE 

60/3000 
60/3001 
60/3002 
60/3003 
60/3004 
60/3005 
60/3006 
60/3007 
60/3008 
60/3009 
60/3010 
6013011 
60/3012 
60/3013 
60/3014 
60/3015 
60/3016 
60/3017 
60/3018 
60/3019 
60/3020 
60/3021 
60/3022 
60/3023 
60/3024 

Nominal 
Load 
VA 
15 
31l 
50 
90 

130 

Second- Second-Nom. 
load 
VA 

ary RMS ary RMS Dia. 
Volts Current in. 

15 
15 
15 
15 
15 
30 
30 
30 
30 
30 
50 
50 
50 
50 
50 
90 
90 
90 
90 
90 
130 
130 
130 
130 
130 

6+6 
9+9 

12+12 
15+15 
20+20 
6+6 
9+9 

12+12 
15+15 
20+20 
9+9 

12+12 
15+15 
20+20 
25+25 
12+12 
15+15 
20+20 
25+25 
30+30 
18+18 
22+22 
30+30 
35+35 
40+40 

1.250 
0.830 
0.625 
0.500 
0.375 
2.500 
1.666 
1.250 
1.000 
0.750 
2.800 
2.100 
1.670 
1.250 
1.000 
3.750 
3.000 
2.250 
1.800 
1.500 
3.610 
3.000 
2.160 
1.850 
1.620 

Regula· 
tion 

Tempera
ture 

Rise °C 
15% 
13% 
10% 
7% 

6.5% 

14 
30 
35 
40 
40 

2.70 
2.70 
2.70 
2.70 
2.70 
3.30 
3.30 
3.30 
3.30 
3.30 
3.90 
3.90 
3.90 
3.90 
3.90 
4.20 
4.20 
4.20 
4.20 
4.20 
4.90 
4.90 
4.90 
4.90 
4.90 

Iron 
Loss 
W 

0.26 
0.40 
0.60 
1.00 
2.00 

HI. Weight 
in. Ibs. 

1.25 
1.25 
1.25 
1.25 
1.25 
1.35 
1.35 
1.35 
1.35 
1.35 
1.55 
1.55 
1.55 
1.55 
1.55 
1.80 
1.80 
1.80 
1.80 
1.80 
1.90 
1.90 
1.90 
1.90 
1.90 

0.77 
0.77 
0.77 
0.77 
0.77 
1.30 
1.30 
1.30 
1.30 
1.30 
2.00 
2.00 
2.00 
2.00 
2.00 
3.00 
3.00 
3.00 
3.00 
3.00 
4.30 
4.30 
4.30 
4.30 
4.30 

Copper 
Loss 
W 
2.25 
4.00 
5.00 
6.50 

10.00 

ENCAPSULATED RANGE 
SPECIFICATIONS 
Dual Primary 115V + 115V 

BUDGET RANGE 

BUDGET RANGE 
SPECIFICATIONS 

Frequency 50/60 Hz Operating range 47 to 400 Hz Dual Primary 120V + 120V 
Primary to Secondary insulation: 4000V R.M.S. Frequency 50/60 Hz Operating range 47 to 400 Hz 
Resin filled thermoplastic cases with threaded inserts Primary to Secondary insulation: 4000V R.M.S. 
UL Recognized. Mylar Finish - Clamp fixing UL Recognized 

COTSWOLD "BUDGET RANGE" 

TYPE 

03000 
03001 
03002 
03003 
03004 
03005 
03006 
03007 
03010 
03011 
03012 
03013 
03014 
03015 
03016 
03017 
03018 
03019 
03020 
03021 
03022 
03023 
03024 
03025 
03026 
03027 
03028 
03030 
03031 
03032 
03033 
03034 
03035 
03036 
03037 
03040 
03041 
03042 
03043 
03044 
03045 
03046 
03050 
03051 
03052 
03053 
03054 
03055 
03056 
03057 
03060 
03061 
03062 
03063 
03064 
03065 
03066 
03067 

Load 
VA 
30 
60 

100 
160 
230 
330 
530 

Load 
VA 

30 
30 
30 
30 
30 
30 
30 
30 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
100 
100 
100 
100 
100 
100 
100 
100 
100 
160 
160 
160 
160 
160 
160 
160 
160 
230 
230 
230 
230 
230 
230 
230 
330 
330 
330 
330 
330 
330 
330 
330 
530 
530 
530 
530 
530 
530 
530 
530 

Second
ary RMS 

Volts 

6+6 
9+9 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 
9+9 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 

110 
220 
240 

12+12 
15+15 
18+18 
22+22 
25+25 
30+30 

110 
220 
240 

18+18 
22+22 
25+25 
30+30 
35+35 

110 
220 
240 

25+25 
30+30 
35+35 
40+40 

110 
220 
240 

25+25 
30+30 
35+35 
40+40 
45+45 

110 
220 
240 

30+30 
35+35 
40+40 
45+45 
50+50 

110 
220 
240 

Regula
tion 

16% 
13% 
10% 
10% 

8% 
7% 
6% 

Second-
ary RMS Dia. HI. Weight 
Current in. in. 

2.50 
1.67 
1.25 
1.00 
0.83 
0.68 
0.60 
0.50 
3.33 
2.50 
2.00 
1.67 
1.36 
1.20 
1.00 
0.55 
0.27 
0.25 
4.17 
3.33 
2.78 
2.27 
2.00 
1.67 
0.91 
0.45 
0.42 
4.44 
3.64 
3.20 
2.67 
2.29 
1.46 
0.73 
0.67 
4.60 
3.83 
3.29 
2.88 
2.09 
1.05 
0.96 
6.60 
5.50 
4.71 
4.13 
3.67 
3.00 
1.50 
1.38 
8.83 
7.57 
6.63 
5.89 
5.30 
4.82 
2.41 
2.21 

Tempera· 
ture 

Rise oc 
55 
55 
62 
60 
65 
6& 
65 

2.76 
2.76 
2.76 
2.76 
2.76 
2.76 
2.76 
2.76 
3.43 
3.43 
3.43 
3.43 
3.43 
3.43 
3.43 
3.43 
3.43 
3.43 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
3.47 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.25 
4.53 
4.53 
4.53 
4.53 
4.53 
4.53 
4.53 
5.12 
5.12 
5.12 
5.12 
5.12 
5.12 
5.12 
5.12 
5.71 
5.71 
5.71 
5.71 
5.71 
5.71 
5.71 
5.71 

1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.18 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.30 
1.57 
1.57 
1.57 
1.57 
1.57 
1.57 
1.57 
1.57 
1.57 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.66 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
1.97 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.05 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 
2.37 

Iron 
Loss 
W 

0.35 
0.6 
1.5 
2.0 
2.5 
3.0 
3.5 

Ibs. 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
1.65 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
2.20 
3.31 
3.31 
3.31 
3.31 
3.31 
3.31 
3.31 
3.31 
4.85 
4.85 
4.85 
4.85 
4.85 
4.85 
4.85 
6.17 
6.17 
6.17 
6.17 
6.17 
6.17 
6.17 
6.17 
8.38 
8.38 
8.38 
8.38 
8.38 
8.38 
8.38 
8.38 

Copper 
Loss 
W 

4.5 
8 

10 
17 
20 
24 
30 

We welcome the opportunity to quote on CUSTOM DESIGNS~ ~--I ~a 
AVEL-LiNDBERG INC. rU~I_ rIJlln~~~~ I 
5 Old Town Park Road, Unit 47, New Milford, Conn. 06776 fT&6. '1611.&"" ....... ~ 
Telephone: (203) 355-4711 • Fax: (203) 354-8597 ... .~ 

A·2192 For manufacturers' sales offices, see yellow pages EEM 1988 
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TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

L10UID lEVEL 
CONTROLS 

~ .. '~./'. / 

• SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

TRANSFORMERS 5600 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BeCAuse orders placed by 3:00 p.m. are shipped the same day. • BeCAUSe of our excellent Value-Added Service . 
• BeCAUSe we have over 8,000,000 relays & switches in stock. • BeCAUSe of our Just-In-Time Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Aero ATC 
Allied Controls Alco Agastat 
American·Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpox AT&T Arrow Hart Crouzet 

Aromat Bosch Carlingswitch Eagle Signal 

Carlingswitch C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield Crydom Controls Electro-Mech Magnecra" 
EAC Electronic Compo Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis&Gyr National Controls 

CONNECTORS & Gordos linemaster Omran 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernilron·Beau Omran 
Welcon/Wells Potter & Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 

Sigma JKL SOLENOID Engler Leecratt 
Hecon Standex Dormeyer 

Stantel Lumex Guardian IVO 
Kessler·Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microtran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Littelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 

WIRING DEVICES Aromat RDI Generallnstr. 
Aavid Dolan-Jenner Underwriters Safety 
Buchanan 

Electro Vernitron-Beau 
Electrovert Omron 

FANS Harvey Hubbell Photoswitchl AB 

Aromat Skan-A-Matic H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 
PROXIMITY Microtran 

KNOBS Agast.t Stancor 
FILTERS Cosmo/Kurz-Kasch Electro Thordarson 

Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN SrOCK 
MAILING ADDRESS e PHYSICAL ADDRESS 

MASTER DISTRIBUJORS MASTER DlSTRIBUJORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ (~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSE HOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

~.O.O"'. - . 
- H" -.' 

-"--', 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

A·2193 
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bell defining a degree of excellence 

NETWORKING ISOLATION TRANSFORMERS 

STARLAN APPLICATIONS TABLE OF ELECTRICAL SPECIFICATIONS @25° C. 

• IEEE 802.3 Compatible (1 Base 5) Part Turns Pulse ET Rise Pri/Sec Pri·Sec Primary 
Number Ratio Inductance Constant Time CW/W II OCR HYPOT Package 

• Standard Physical Packaging 0553· 
• Designed for hub-node use 

(+5%) (Jlh + 20%) (V·JlS min.) (ns max.) (pi max.) (Jlh max.) (ohms max.) (Vrms) Style" 

• All parts comply with international safety 
requirements forlans; including 2000V 
RMS isolation 

• Custom designs available 
• Four wire filter available 

PACKAGE C 

TOLERANCE ! j:::: o~Jg 

.t20 ~~~50M!\x ~ ----1 S.35 MAX 

r-- ~070MIN 
1.77 MIN 

.020 OIA. SOLOERABLE LEADS :jllt: 
[Jf.200 

5.08 

.400 
10.16 

0033-AC 1 :1 2.5 25 
3005-AC 1 :1 2.5 25 
0033-AJ 1 :1 2.5 25 
3005-AJ 1 :1 2.5 25 
0506-JK 1:1:1 :1 N/A* N/A 
* Sine wave inductance: 40Jlh min at 100kHz 20 mv. 

PACKAGE J 

~~M!\x 
=J ___ L~:.~M!\x 

.t2O ----r 3.04 
, .020 alA. SOlOERABLE LEADS 

.300 
7.62 

HIGH QUALITY NETWORKING TRANSFORMERS 

50 25 
20 40 
50 25 
20 40 

N/A 30 

6.0 1.0 
0.80 1.0 
6.0 1.0 
0.80 1.0 
0.30 0.065 

PACKAGE N 

.400 M!\X 
~16MAX Q""-""-T 

~.120 
3.04 

2000 C 
2000 C 
2000 J 
2000 J 
2000 K 

1~8 
2~7 
3~6 
4~-o5 

.025 DIA. SOLDERABlE LEADS 

~oo o~o .300 
"0 0 7.62 

.tOO 
2.54 

.300 
7.62 

• Wide selection of standard types (see 
sample table). Consult factory for com
plete standards list. 

SAMPLE TABLE 

• Special lead lengths available at no addi
tional cost 

• Custom designs available (consult 
factory) 

• Wide operating temperature range (0 to 
70°C) 

• Competitive priCing on both small and 
high volume orders 

• Ship from stock availability on most 
items 

• 200V RMS isolation standard on all units 
• Versatile "T" case outline 

INCHES 

MM 
# 24AWG 

! 

Primary Primary 
Part Turns Sine Wave Winding Rise 

Number* Ratio OCl ET-Constant Time 
0553- (±5%) (Jlh min.) (V-Jls min.) «ns max.) 

0053-IC 1: 1:1 5,000 25.0 10.5 
5006-IC 1:1 :1 500 8.5 5.3 
0106-IC 1:1: 1 10 3.7 5.1 
0053-PC 2:1 :1 5,000 25.0 16.0 
0206-PC 3:1:1 20 3.2 2.7 
0023-DC 1 ct:1 ct 2,000 16.0 8.2 
0106-DC 1ct:1ct 10 3.7 5.1 
0023-0C 2ct:1 ct 2,000 16.0 11.0 
0106-0C 2ct:1 ct 10 3.7 4.5 

3 WINDING OR 2WINDIN(l 
2 WINDING WITH 
cr 

.400 
. ItO.16] g OJ ~ J ~ t070MIN J ... [177 MIN] .tOO 

250 MAX 500 MAX 
12.54] 

[635 MAX] [t2.70 MAX] 

CUSTOM DESIGNS 
Involving other ratios, variations betweeen 
the individual transformers, or changes in 
electrical parameters are welcomed by our 
design staff. Consult the factory for a 
prompt quotation based upon your require
ments. 

Specifications Subject To Change Without Notice 

200 .200 
[5.08] [5.08] 

Bel Fuse manufactures a comprehensive 
line of pulse transformers, coils, SMD & 
custom magnetics. In addition to our exten
sive line of magnetic components we offer 
a complete line of standard and custom 
delay lines and fuses. 

Pri/Sec Primary Secondary Tertiary 
PrilSec leakage OCR. OCR. OCR. 
CW/W Inductance (ohms (ohms (ohms 

(pi max.) (Jlhmax.) max.) max.) max.) 

60 1.3 3.9 3.9 3.9 
32 0.4 1.3 1.3 1.3 
22 0.5 0.9 0.9 0.9 
33 3.6 3.9 2.0 2.0 

6 1.3 0.9 0.4 0.4 
37 0.8 2.5 2.5 
22 0.5 0.9 0.9 
19 1.8 2.5 1.4 

9 1.5 0.9 0.5 

PINOUTS 

5:31IE: SEC 

5~6 

PAl SEC 
3~4 

PRI ==== 
1~2 

2 WINDING WITH 
CT 

3 WINDING 

BEL FUSE INC.l198 VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/TWX 710-730-5301/FAX (201) 432-9542 
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5600 TRANSFORMERS 5600 

bell defining a degree of excellence 

HIGH ISOLATION TRANSFORMERS FOR TOKEN RING APPLICATIONS 

• IEEE B02.5 token ring compatible RATINGS: ALL TRANSFORMERS 

• Single and dual transformer packages: 
low profile 

Turns Ratio 

1:1:2:2 

Insertion Loss CMRR Return loss Rise Time HYPOT 

0.50 dB Max. - 60 dB Min. 20 dB Min. 15 ns Max. 1000V-RMS 
• High isolation voltage to comply with 

international safety requirements for 
lan's: 1000 volts minimum! 

TABLE OF ELECTRICAL SPECIFICATIONS @ 25'C. 

• Designed for token ring applications 

PACKAGE K .500 MAX r12.70 MAXl 

BElFUSE I 
xxxx-xxxx-xx l'~O ~x . ~ 

~ 
.370 MAX 
9.39 MAX 

120 ~ :g~~ 
~ 3.04~g:~ 
.025 DIA. SOLDERABlE LEADS 

Part 
Number 

0553-

5006-KK 
5006-KL 

1:1:2:2 

Primary Primary Pri-Sec 
OCl II CW/W Prj 

(I'h typ) (I'h max.) (pi max.) 

500 0.25 10 0.40 
500 0.25 10 0.40 

PACKAGE L 

1.000 MAX r- 25.40 MAX 

16 BEL FUSE 

XXXl(-XXXX-XX 

I 
9 -r 

.385 MAX. 
9.78 MAX 

L-________ ~8~~ 

I I~OMAX 6.35 MAX 

~ ~ ~ ~ ~ ~ n='-Ll 
~ .120 +/-.020 

3.04 +/-0.50 

OCR 
Sec 

(ohms max.) 

O.BO 
O.BO 

'J['. 
2 15 

3J['4 
: J' "'2[2 :: 

6 11 :J [:0 
1:1:2:2 

HIGH FREQUENCY ISOLATION TRANSFORMERS 

ETHERNET/LAN NETWORKING APPLICATIONS 

• IEEE B02.3 compatible (10BASE2 & TABLE OF ELECTRICAL SPECIFICATIONS @ 25'C. 
10BASE5) Part 

• High temperature suitable (0' to 70'C. Number 

operable) 0553-

• Custom designs available 0306-A( ) 
• Low profile 14 and 16 pin styles available 0356-A( ) 

for autoinsertion 0506-A( ) 
• Cost effective triad packaging 0756-A( ) 
• Fast rise times - efficient operation OB06-A( ) 
• All packages comply with international 1006-A( ) 

safety requirements for Lans; including 1506-A( ) 
2,000V RMS isolation 2506-A( ) 

• Suitable for high frequency applications 

PACKAGE B 
.80 MAX r [20.30 MAXI [ 

.21MAX .-~ [5.30 MAXI 
.12 MIN j---f 

[3.05 MINI L....J I.. JL 8260 

[7.11] 
~ 

.180 MAX 
[4.57 MAXI ' 
- - .010 
,- [0.251 

.100 018 .045 
[2.54] (0.46J [1.14J 

L[~IJ 
. J 

PINOUTS FOR 16 PIN PKG. 

SECONDARY 
16 15 13 12 10 

·W ·W ·W 

·M ·M ·M 
5 

PRIMARY 

Specifications Subject To Change Without Notice 

Turns 
RatiO 

(±5%) 

1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 
1 :1 

Rise 
OCl. ET Constant Time CW/W II 

(l'h±20%) (V-I'S min.) (ns max.) (pi max.) (I'hmax.) 

30 1.B 3.0 B.O 0.20 
35 1.B 3.0 9.0 0.20 
50 2.1 3.0 10.0 0.20 
75 2.1 3.0 10.0 0.20 
BO 2.1 3.0 10.0 0.20 

100 2.1 3.5 10.0 0.20 
150 3.0 3.5 12.0 0.25 
250 3.5 3.5 15.0 0.25 

PACKAGE G 

~m=r-~'-~~ 
.200 MAX 

[5.08 MAXI 

.100 +1- .010 
{2.54 +1- .251 #24 AWG 

SOLDEAPlATED 

.200 MIN 
[5.08 MIN) 

PINOUTS FOR 12 PIN .PKG. 

SECONDARY 
16 15 13 12 10 

·W 'W ·W 

·M ·M ·M 
1 2 4 5 7 • 

PRIMARY 

.300 +/- .010 
[7.62 +1- .254] 

OCR 
(ohms 
max.) 

0.20 
0.20 
0.20 
0.25 
0.25 
0.25 
0.30 
0.40 

BEL FUSE INC.l198 VAN VORST STREET/JERSEY CITY, NJ 07302/(201) 432-0463/lWX 710-730-5301/FAX (201) 432-9542 
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24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 2800 

ALL NEW with this 
edition of EEM 

--~,-, .~~ GET 
~//~:::~-L..-..'...--l~_ .. :,::"-.. -_." .... "2~J...-...-_____ ORGANIZED! 

Are your catalog files organized? Con you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Cotalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM Fi Ie Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age.' The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling.An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



5600 TRANSFORMERS 

Why 201·694·5000 
is the number to caD for 

custom transformers. 
Our 25 years' experience brings you fast, 
accurate solutions to tough transformer 
application problems. Power range from 
10 VA to 300 kVA. 

If you need a single special transformer 
with unusual requirements, we'll build it, 
and deliver it to you as promised. And if you 
need moderate to OEM quantities, call us 
too-we'll fit our schedule to your schedule. 

As you can see from the photos. our typical 
models cover a wide range. Call us. Our 
design and engineering expertise 1S ready 
to help you. 

Meeting military specs (T-27D. T-16315. 
E- 917C. and others) is as routine for us 
as building to UL. VDE. CSA. and other 
international standards. 

• 50/60/400 Hz and higher 
• 48-hour turnaround on prototypes 
• Fast rebuild of large transformers 
• No order too small. or too large 
• DeSign services available 

• Open-type 
• Enclosed 
• Encapsulated 
• Hermetic 

• Power transformers 
• Current transformers 
• Toroids 
• High frequency 
• Constant voltage 

Bey Electric, Inc. • 362 Main Street. PO Box 548. 
Lincoln Park. New Jersey 07035. 201-694-5000 

EEM 1988 For manufacturers' sales offices. see yellow pages 
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5600 TRANSFORMERS 5600 

I BH Electronics 

Local Area Network Pulse Transformers and Chokes 
Contact us today for information on our latest products for: 

MAP (Manufacturing Automation Protocol) 
TOP (Technical Office Protocol) 
IVD (Integrated Voice Data) 
MIB (Medicallnforrnation Bus) 
ISDN (Integrated Services Data Network) 
TI Wide band carrier for Wide Area Networks 

Ethernet Isolation Transformers 
- IEEE 802.3 Compatible (10 BASE 2 and 10 BASE 5) 
- Other Packages Available 

Pri./Sec. 
Primary Primary Leakage 

Part Turns Inductance ET Constant Inductance 
Number Ratio (/LH ±20%) IV /LSec Min) (/LH Max.) 

500-1344 1:1 35 2.1 0.25 

500-1345 1:1 '50 2.2 0,25 

500-1346 1:1 75 2.4 0.25 

500-1347 1:1 100 2.1 0.25 

500-1348 1:1 150 3.0 0.25 

Starlan Isolation Transformers 

Pri./Sec. 
CW/W 

(pF Max.l 

8 

9 

10 

10 

14 

RS·422 
RS-423 
RS-485 
802.3 
802.5 
Balun 

OCR 
(Ohms 
Max.! 

0.30 

0.30 

0.30 

0.40 

0.50 

Network interface, balanced 
Network interface, unbalanced 
Network interface, balanced 
Ethernet and Starlan 
Token Ring 
Transformers 

Hi·Pot 
(V RMS) 

2000 

2000 

2000 

2000 

2000 

Package Style 

J' -lie ~1.000MAX"1 
1 IJ·275 MAX 

'IT II 'IT .200 MIN 

J-IIC -l~±.01011 
.400 MAX 

5 -, r 

JIIC !~ 
24 AWG PIN l..--J 

.300 ±.010 

All of these components are compatible with IEEE 802.3 (1 BASE 5) to transmit data 
at the rate of 1 megabit per second on unshielded, twisted pair cable. 

Starlan Transformer Properties 

High 
Volt· 

Inter- age ET DC 
Pulse winding Leakage Test Con· Resis· 
Induc· Rise Time Capaci. Induc· VRMS stant tance Pack· 

Schematic 1 

G)~ 
Schematic :2 

Part Turns tance n Sec tance tance For V /LSec. 0 age Sche ®~ 
CD] C4 
® ® 

Number Ratio mH ±20% Min Nom. Max. pF /LH 1 Sec. 

500-1294 1:1 2 40 60 <50 5 Max. 1600 

500-1400 1:1 2 40 60 <30 3to 6 2000 

500-1401 1:1 2 40 60 <30 3to 6 2000 

500·1420 1:1 2 40 60 <50 3to 6 1600 

500-1425 1:1 2 8 10 <50 .5 Max. 2000 

500-1428 1:1 2 8 10 <50 .5 Max. 2000 

500-1431 1:1 2 8 10 <50· .5 Max. 2000 

500-1436 1:1 2 40 60 <30 3t06 2000 

Custom Designs & Packages Available 
Contact us for design assistance with your network magnetics 
requirements. We have a wide variety of special packages in
cluding surface mount. Our engineers are specialists in net· 
work magnetics design and welcome the opportunity to create 

Starlan Transformer Packajes 

Min. 

50 

25 

25 

50 

25 

25 

25 

25 

Max. Style matic 

1 A 1 Schematic 3 Schematic 4 

1 B 1 

1 C 3 

1 0 2 

1 E 4 

1 F 2 

1 G 2 

1 E 4 

CD]_ C16 CD] [@ 
@ @ ® @ 

®] C1 ®]- C10 

® ® 0 ® 

products that specifically meet your needs. Domestic and off
shore production facilities are available to meet both high and 
low volume requirements. 

Starlan transformers are avai lable in the wide variety of packages described below. 

Style A Style B Style C Style 0 
~~ ~~ 
~. ~ ! 045 . r-.8251 ~ 
~A60MAX. . tt.~. .345 MAX 0~5 ,.., 72 

;055 .185 ± . L .475 025 ± 005 ~ . 
MAX :.020 • 4- .. . .. . .• ill- MAX 

.150 MAX .425 -.025 PINS ARE 140 .175 M.o.x 

.125 MIN 24 AWG' .150 MIN'-.40 

~" M~ r-)dO~.300 . 1/ ~ ~_ _ ~4 PLCS) 
,0 0. ~ + . 4~5i"4'508 

1800 '0 0; .30~:3.MA~ .. L.','!\2,? .300 

Style E 

1412108 
~omJ-DATE 

. BH= CODE 
13 5 7 

Style F StyleG 

PIN ONE 

'~~~ .4fs ~,.. ,,\ .37 .20 ~~X. 
~ ~ ~AX f Ei 

1~2 MAX·I It .23 MAX illJ3.MAX .:925 ±'~05g ~~X r-:((((I)))) 
.20 ±.03 

.2QO ~ . .f 
4-.600 Itii'Xi .- 4-.40 -+ .015 .58 B .17SMAX 

.150 MIN 

.300 

(612) 894-9590 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

:l£ BH Electronics 

Token Ring Transformer 
• IEEE 802.5 Compatible 
• Designed to operate with TM38051 chip 
• Part Number 500-1485 

• :H: BH 

5oo·IJ=r:::.o 
1-1-11-1 ---, 

- . 300 

r 
.500 MAX 

! 

t 
.370 MAX 

J 
.120 + .020 

-.015 

4 

3 
2 0 

TRANSFORMERS 

o ___ 1->L5 ___ ~ 

o 6 I t 
~~ .300 

o ----- .g-g _-;-_--l.-t 
t_ .100 TYP. 

Turns Ratio: 1:1 :2:2 (N1 :N2:N3:N4) 

JC 
JC 

Open Circuit Inductance: (1-4) 3.34 mH ± 30% 
Primary Leakage:.5 JLH MAX. 
Interwinding Capacitance: 65 pF MAX. 
High Voltage Test: 500 VRMS For 1 Sec . 

Balun Magnetics For Data Processing Equipment 

5600 

Transformers and modules designed specifically for 
conversion of coaxial cable to twisted pair. Each module is 
available from stock ready for PC board mounting. Also 
available are complete baluns constructed specifically for 

your needs using standard or custom cases. Contact your 
local BH Electronics representative to find out more about 
these new products. 

Part Number 500-1433 for 327X applications 

fti" 
.38 NOM. 

Part Number 500-1480 for twinax applications 

[2~51 ( ) l1 .32 tAX -l .375 r-
- ----.1175 MAX. DO II 

r ~ .425., ---,150 MIN. 0 o· r;'::O 
Part Number 500-1426 for Wang applications 

rl.77MAX·i 

.o2~5-<==L",r;~=·~~: _~_. ~_'~_-_~~IIW ~)65yMAX .. 30 

.20 "1 
.10 

Part Number 500-1481 for Appletalk applications 

~ {~~AX 

10TYP...j [... L~ .175MAX . 
...j .30. .150 MIN. 

RG59, BNC 

RG59, TNC 

~[}=J ,A../~ • 78 n Cable 

BH Electronics, Inc., .12219 Wood Lake Drive, Burnsville, MN 55337 • (612) 894-9590 

EEM 1988 FOr manufacturers' sales offices, see yellow pages A·2199 



5600 TRANSFORMERS 5600 

3£ BH Electronics 

General Purpose Pulse Transformers 
• Designed for a Wide Variety of Low Power Applications 
• PC Board Mounting 
• Surface Mount Available 
• 500 VDC Hi-Pot 

SCHEMATIC A 

~ 
~ 

BH Turns 
Primary 

Sine Wave 
Part Ratio Loc 

Number (±5%) (I-'H Min.) 

500-1300 1:1:1 5000 
500-1301 1:1:1 2000 
500-1302 1:1:1 500 
500-1303 1:1:1 200 
500-1304 1:1:1 50 
500-1305 1:1:1 20 
500-1306 1:1:1 10 
500-1307 2:1:1 5000 
500-1308 2:1:1 2000 
500-1309 2:1:1 500 
500-1310 2:1:1 200 
500-1311 2:1:1 20 
500-1312 3:1:1 200 
500-1313 3:1:1 20 
500-1314 4:2:1 2000 
500-1315 4:2:1 500 
500-1316 4:2:1 200 
500-1317 1CT:1CT 2000 
500-1318 1CT:1CT 500 
500-1319 1CT:1CT 200 
500-1320 1CT:1CT 50 
500-1321 1CT:1CT 20 
500-1322 1CT:1CT 10 
500-1323 2CT:1CT 2000 
500 .. 1324 2CT:1CT 500 
500-1325 2CT:1CT 200 
500-1326 2CT:ICT 50 
500-1327 2CT:ICT 20 
500·1328 2CT:ICT 10 

SCHEMATIC B 

Primary Pri./Sec. 
Et-Constant Cw/w 

(VI-' Sec. Min.) (pt Max.) 

25.0 60 
16.0 37 

8.5 30 
5.0 18 
5.2 18 
3.2 21 
3.7 22 

25.0 33 
16.0 19 
8.5 11 
5.0 8 
5.8 12 
5.0 7 
3.2 6 

16.0 20 
8.5 13 
5.0 8 

16.0 37 
8.5 32 
5.0 18 
5.2 18 
3.2 21 
3.7 22 

16.0 19 
8.5 12 
5.0 8 
5.2 12 
5.8 12 
3.7 9 

Pri./Sec. 
Leakage 

Inductance 
(I-' H Max.) 

1.3 
0.8 
0.4 
0.3 
0.5 
0.4 
0.5 
3.6 
1.8 
1.1 
0.8 
1.5 
1.1 
1.3 
2.5 
0.9 
0.8 
0.8 
0.4 
0.3 
0.5 
0.4 
0.5 
1.8 
1.2 
0.8 
1.3 
1.5 
1.5 

5~\~ 
3 " ) I 4 .. 34 MAX. 

1 ~ 

~ A5MAX. 

.175 MAX . 

. 150 MIN·T· --1..._ 

lAOj 

Primary 
OCR 

(Ohms 
Max.) 

1.5 
1.0 
1.0 
0.9 
0.5 
0.2 
0.1 
1.0 
0.5 
1.0 
0.9 
1.0 
0.9 
0.9 
2.5 
1.0 
0.9 
2.0 
1.0 
0.5 
1.0 
0.9 
0.9 
1.0 
1.0 
0.9 
1.3 
1.0 
0.9 

!-:fO"t--: 
r~1 
Secondary Tertiary 

OCR OCR 
(Ohms (Ohms Schematic 
Max.) Max.) Style 

1.5 1.5 A 
1.0 1.0 A 
1.0 1.0 A 
0.9 0.9 A 
0.5 0.5 A 
0.2 0.2 A 
0.1 0.1 A 
1.0 1.0 A 
0.5 1.0 A 
0.7 0.7 A 
0.5 0.5 A 
0.5 0.5 A 
0.4 0.4 A 
0.4 0.4 A 
1.4 0.8 A 
0.8 0.5 A 
0.5 0.4 A 
2.0 - B 
1.0 - B 
0.5 - B 
1.0 - B 
0.9 - ,B 

0.9 - B 
0.5 - B 
0.5 - B 
0.5 - B 
0.7 - B 
0.5 - B 
0.5 - B 

Electronics, Inc., 12219 Wood Lake Drive, Burnsville, MN 55337, (612) 894-9590 
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5600 TRANSFORMERS 5600 

3£ BH Electronics 

Series 505 SCR Trigger Transformer 
• Four Case Styles .------ STANDARD CASE STYLES 
• 1600 or 2500 VRMS Isolation 
• Tinned Copper Leads 
• Low Ciw To Prevent False Triggering 

Case No. 
35 

Isolation 
Voltage 

1600 VRMS @ 60Hz 
1600 VRMS@ 60Hz 
1600 VRMS @ 60Hz 
2500 VRMS @ 60Hz 

Temperature 
Range 

-10° C to 70° C 
0°Cto60°C 
0° Cto 60° C 
0° Cto 60° C 

Encapsulated 
Yes 

• PC Mountable with 20 AWG Leads 
• Order by Part Number 505-

36 
37 
55 

36 35 36 

o 0 

37 
.50 

MAX. 

55 

.75 MAX. 

Yes 
No 
Yes 

:u' 6 5 

401 
02 

3 • •• 
6 5 

75 MAX .75 MAX. .. =;1 r 
1 r R-" ----. .. 50 D~AX. !-iX' 

-a:::o:: * 
-r q3MAA 37 2=0=1 4 3 

6 5 

55 1002 
3 0 0 4 

5. 0 6 

.50 TYP. 
--" 

ALL STYLES ARE BOTTOM VI EW 
-n- f¥J .65DIA. 

SCHEMATICS 

~ 

~ 
SCHEMATIC A 

Pins 3 & 4 Removed 

~ 

~ 
SCHEMATIC B 

Pins 3 & 4 Removed 

~ 

~ 

~ 
SCHEMATIC C 

~ 
~ 

~ 
SCHEMATIC D 

Electrical 
Parameter Turns 

Number Ratio 
505- 00 1:1 
505- 01 1:1 
505- 02 1:1 
505- 03 1.1 
505- 04 1:1:1 
505- 05 1:1:1 
505- 06 1:1:1 
505-5507 1:1:1 
505- 08 2:1 
505- 09 2:1 
505- 10 2:1:1 
505- 11 2:1:1 
505- 12 5:1 
505- 13 5:1:1 
505-5570 1:1 
505-5571 1:1:1 
505-5572 1:1 
505-5573 1:1:1 
505-5574 1:1 
505-5575 1:1:1 
505-5576 1:1 
505-5577 1:1:1 
505-5578 2:1 
505-5579 2:1:1 
505-5580 2:1 
505-5581 2:1:1 
505-5582 2:1 
505-5583 2:1:1 
505-5584 5:1 
505-5585 5:1:1 

ABO 
TYP'" 

Primary Primary leakage 
Inductance Et Constant Inductance 
(mH·Min.l (V", Sec Min) (", H Max.l 

.25 45 5 
1.0 90 20 
5.0 180 45 

20.0 360 45 
.25 45 5 
1.0 90 20 
5.0 180 45 

20.0 360 75 
1.0 90 40 
5.0 180 40 
1.0 90 40 
5.0 180 60 

20.0 360 200 
20.0 360 200 
.25 45 5 
.25 45 5 
1.0 90 20 
1.0 90 20 
5.0 180 45 
5.0 180 45 

20.0 360 45 
20.0 360 75 

1.0 90 40 
1.0 90 60 
5.0 180 40 
5.0 180 45 

20.0 360 200 
20.0 360 200 
20.0 360 200 
20.0 360 200 

For manufacturers' sales offices, see yellow pages 

.50 MAX. 
-". 

.50 

To ~ 
M~~.o : +.>: ,.60 

-.l~ 
Interwinding OCR OCR OCR 
Capacitance Pri. Sec. Ter Schematic 

(pf Max.) 0 Max 0 Max 0 Max Style 
20 1.0 1.0 N/A A 
30 2.0 2.0 N/A A 
30 3.0 3.0 N/A A 
50 5.0 5.0 N/A A 
20 1.0 1.0 1.0 C 
30 2.0 2.0 2.0 C 
30 3.0 3.0 3.0 C 
50 3.0 3.0 3.0 C 
30 2.0 1.0 N/A A 
30 3.0 2.0 N/A A 
30 2.0 1.0 1.0 C 
30 3.0 2.0 2.0 C 
50 5.0 2.0 N/A A 
50 5.0 2.0 2.0 C 
20 1.0 1.0 N/A B 
20 1.0 1.0 1.0 D 
30 2.0 2.0 N/A B 
30 2.0 2.0 2.0 D 
30 3.0 3.0 N/A B 
30 3.0 3.0 3.0 D 
50 5.0 5.0 N/A B 
50 3.0 3.0 3.0 D 
30 2.0 1.0 N/A B 
30 2.0 1.0 1.0 D 
30 3.0 2.0 N/A B 
30 3.0 2.0 2.0 D 
75 5.0 3.0 N/A B 
75 3.0 2.0 2.0 D 
50 5.0 2.0 N/A B 
50 5.0 2.0 2.0 D 

MN 55337, (612) 894-9590 

A·2201 
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TOROI 
POWER 
TRANSFORMER 
INFORMATION 

ADVANTAGES FOR YOUR PRODUCT 
• LightweightlTypically 50% less weight than lami
nated types 
• Low Profile Dimensions for slim-line applications 
• Quiet Operation 
• Very Low Strayfield without special shielding 
because primary and secondary windings are 
distributed around core and no air gaps in core 
• A High Operating Efficiency because of high 
stacking factor and high operating flux densities 
• Your Equipment Runs Cool and reliability is 
improved 
• Choice of Mountings, including Toroidal installa
tion on board (PC Mount) at the same time as other 
components 
• Virtually no special tooling for custom toroidals 

Metal 
Mounting 
Disk 

AX4orBX4 ~ 
Series: Available 
in a variety of 
sizes, mountings 
and terminations. 

AX3 or BX3 Series: 
Encapsulated threaded 
inserts in the TPT 
center are offered as 
an alternative mount
ing method. Thru holes 
are also available. 

WITH BICRON 
• Custom Designed products at standard product 
prices 
• The widest range of wire sizes, windings, en
closures and mounting styles in the industry 
• U.S. made means fast prototype turnaround 
• Personal indepth Bicron commitment 
• Sizes up to 3000VA ' 
• Our cores are all special grain oriented steel and 
are annealed for optimum results 
• State of the art computer controlled toroidal 
winding machines assure quality and reduce costs 
• Toroidal product know-how for over 20 years 
• Units are designed utilizing proven computer

aided design systems developed exclusively by 
Bicron for toroidal power transformers 

• Standard construction is UL Recognized to 
UL standard 478 

CUSTOM POWER 
TRANSFORMERS: 
Ask us about: A B 
Our "Modified Stan- Series Series Dimensions (ref.) 
dard" the Designer's 50/60 Hz 60Hz Dream. Part of 
BICRON's commit- Rating Rating 00 x HT Weight 
ment to service. 1 OVA 12VA 2.5 x 1.1 .6 

20VA 24VA 2.7 x 1.3 .S 
30VA 36VA 2.7 x 1.7 1.2 

40VA 4SVA 3.5 x 1.3 1.5 

50VA 60VA 3.5 x 1.4 1.7 
60VA 72VA 3.5 x 1.6 1.9 
SOYA 96VA 4.2 x 1.5 2.1 

100VA 120VA 4.2 x 1.7 2.3 

160VA 200VA 4.7 x 1.7 3.1 
230VA 275VA 4.7 x 2.2 5.5 

330VA 400VA 4.S x 2.7 6.8 
400VA 480VA 5.7 x 2.3 7.5 
530VA 640VA 5.7 x 2.9 9.8 
600VA 720VA 5.7 x 3.2 11.0 
750VA 900VA 6.3 x 3.1 13.0 

1000VA 1200VA 6.3 x 3.7 16.0 
Call or write for our 1200VA 1440VA 6.3 x 4.4 18.0 
complete literature 1500VA 1800VA 7.9 x 3.5 21.0 on Toroidal 
advantages, use 2000VA 2400VA 7.9 x 4.1 28.0 
and application 2500VA 3000VA 8.7 x 4.7 33.0 
guidelines. 

3000VA 3600VA 8.7 x 4.8 36.0 

Bicron Electronics CO. NOTE: The above chart is a partial 
Standard Configurations (AX2 and BX2): 
Shown is a standard method of mounting. Units 
can also be supplied without hardware for Tie
Wrap (Signify AXI or BX1) applications. 

A·2202 

100 Barlow Street listing of the many core sizes that we 
Canaan, CT 06018 have available for your modified stan-
203/824-5125 . dard product. 
FAX 203/824-1137 

For manufacturers' sales offices, see yellow pages EEM 1988 
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Ask us about: Our "Modified Stan
dard" the Designer's Dream. Part of 
BICRON's commitment to service. 
Call or write for our complete litera
ture series on Toroidal advantages, 
use and application guidelines. 

Standard Product 60Hz Toroidal Power Transformers 
Single 120V Input - UL Recognized Construction: 

Standard Configurations 
(AU2 and BU2): 

Shown is a standard method of 
mounting. Units can also be supplied 

without hardware for Tie-Wrap 
(Signify AUl or BU1) applications. 

Specifications gB Series): 
• 120V, 60Hz peration 

• Standard Leads are strand-
ed, temperature Class A 

(105 C), 10" long, UL 1015 
• Dielectric stength 2500V 
RMS between primary and 

secondary 
• Maximum transformer 

operating temperature 105 C 
• Temperature Rise 65 C 

max at rated output power 
• Supplied with metal 
mounting disk and two 

insulating pads 
• UL Recognized (478) 

Available Options: 
• Mounting Methods 

• Tie-Wrap • Washer/Insulator 
• Bolt-Mounting • Molded in 

Threaded-Insert 
• Encapsulated with leads, PC 

pins or terminal blocks 
• Static Shielding between 

primary and secondary 
windings 

• Magnetic Shielding 
• International Safety 
Agency Guidelines 

Our product is manufactured 
to meet standard UL, CSA, 

IEC, VDE ana other 
international speCifications. 

Our product can be modified 
to meet more stringent specs 

for data processing, office 
machines, power supplies, 

medical equipment, etc. 
• Typical Applications: 

Audio, Communications, 
Medical Equipment, Power 

Supplies, Portable Equipment 
Data is subject to change without prior notice. 

EEM 1988 

Secondary Reg. 
@60HZ Full Load Full Dimension 

Power Voltage I Load O.D. x HT BICRON 60HZ 
Rating Current (%) Weight Part Number 

24VA 2 x 6V/2.00A 17% 2.7" x 1.3" BU202AS006D 

2 x 12V/l.00A O.B Ibs. BU202AS012D 

2 x lBV/0.67A BU202AS01BD 

2 x 24V/0.50A BU202AS024D 

4BVA 2 x 6V/4.00A 16% 3.5" x 1.3" BU204AS006D 

2 x 12V/2.00A 1.5Ibs. BU204AS012D 
2 x 1BV/l.33A BU204AS01BD 
2 x 24V/l.00A BU204AS024D 

96VA 2 x 9V/5.33A 12% 4.2" x 1.5" BU20BASOO9D 

2 x 12V/4.00A 2.1 Ibs. BU20BAS012D 

2 x lBV/2.67A BU20BAS01BD 
2 x 24V/2.00A BU20BAS024D 

120VA 2 x 9V/6.67A 11% 4.2" x 1.7" BU210AS009D 

2 x 12V/5.00A 2.3Ibs. BU210AS012D 

2 x 1BV/3.33A BU210AS01BD 

2 x 24V/2.50A BU210AS024D 

200VA 2 x 12V!B.00A 10% 4.7,r x 1.7" BU216AS012D 

2 x 1BV/5.33A 3.1 Ibs. BU216AS01BD 
2 x 24V/4.00A BU216AS024D 
2 x 30V/3.20A BU216AS030D 

275VA 2 x lBV/7.64A B% 4.7" x 2.2" BU223AS01BD 

2 x 24V/5.73 A 5.5Ibs. BU223AS024D 

2 x 36V/3.B2A BU223AS036D 

400VA 2 x 24V/B.33A 7% 4.B" x 2.7" BU233AS024D 
2 x 36V/5.56A 6.B Ibs. BU233AS036D 
2 x 4BV/4.17A BU233AS04BD 

640VA 2 x 24V/13.25A 6% 5.7" x 2.9" BU253AS024D 

2 x 36V/B.B3A 9.Blbs. BU253AS036D 

2 x 4BV/6.63A BU253AS04BD 

900VA 2 x 30V/15.00A 5% 6.3" x 2.9" BU275AS030D 
2 x 60VI7.50A 13.0Ibs. BU275AS060D 
2 x 120V/3.75A BU275AS120D 

1200VA 2 x 30V/20.00A 5% 6.3" x 3.7" BU21AOS030D 

2 x 60V/l0.00A 16.0Ibs. BU21AOS060D 

2 x 120V/5.00A BU21AOS120D 

For manufacturers' sales offices, see yellow pages 

BICRON™ 

TOROIDAL 
POWER 
TRANSFORMER 
INFORMATION: 

5600 

BICRON is the leading 
manufacturer of Toroidal 
Power Transformers of 
sizes up to 3000VA in the 
United States. Our cores 
are made of special grain 
oriented steel. All cores 
are annealed to optimize 
magnetic properties. Pri
mary and Secondary wind
ings are done on state-of
the-art computer controlled 
toroidal winding machines 
which provide exact control 
of winding geometry. 

Custom Toroidals: Our 
Application Engineers 
have developed a unique 
computer program to as
sist in the design of the 
optimum toroidal trans
former for each custom ap
plication. This program 
makes possible the best 
transformer at the most 
economical price. 

The Company: Bicron is a 
medium size U.S. Com
pany that has specialized 
in Toroidal wound prod
ucts for over 20 years. Our 
success over the years is 
the direct result of our 
deep and continuing com
mitment to our products 
and the people that use 
them. 

CALL: 

(203) 824·5125 
for more information and TeChnical 
Brochures regarding our products. 
Or Fax your requirements to us at 
2031B24-1137 (FAX). 

Bicron Electronics Co. 
100 Barlow Street 
Canaan, CT 0601B 

A·2203 



5600 TRANSFORMERS 5600 

<9 c & C JETRDNIC, ING. 
CONTROL AND POWER TRANSFORMERS 

flfffi.iii I 

~ 
Power Transformers are designed to cover from EI-28 to EI-133. 
Capacity from 1 VA to 500 VA or more. UL, CSA, VDE. 

QUICK CONNECT SINGLE & DUAL PFUMARY 

~~a. 
TELEPHONE INTERCONNECT TRANSFORMERS 

DRIVE & 
SWITCH MODE 

AUDIO TELEPHONE COUPLING TRANSFORMER 
• Designed to meet FCC Part 68.310 
• Frequency Response: 300-3500 Hz ±0.5 dB 
• Impedance Matching: ±10% over center range 

1 kHz 
• Distortion: ±0.5% max. 
• Level: 45 dBm to 7 dBm 
• Insertion Loss: 0.5-2.0 dB (max.) 
• Core Material: Orient M-6 (Z-ll), Permalloy NI 

36-78%, Ferrite Core 
• Core Type: EE.EI.EP.EC.POT.RM. 

PIN CUSHION CHOKES & 
INDUCTORS 

~~~~~~ 
R-CORE • 30% smaller and lighter. 40% thinner than 

EI-Lamination 
• Leakage Flux is less Than l/lOth of 

EI-Laminatlon 
• Section less Core allows noiseless performance 
• Temperature Rise is less than half of 

EI-Lamination 
• Compact Design leads to a significant space 

saving 
• UL, CSA & VDE capabilities 
• Complete Facilities to design, engineer and 

produce prototype 
• Most competitive pr~c~s 

HIGH FREQUENCY POWER TRANSFORMER 

(.FERRITE CORE) .. " .. " . . . $ .~~ .. "~ - '" ',<:- ':i... :0-- • I 

;;:-- -
, 

---- - - ---

• Switching Power, Current, DC-DC Converter, Driver, Pulse Transformers 
• Core Type: EI.EE.PC.PQ.EF.EC.RM. 

MAILING ADDRESS: P.O. BOX 1308, PRINCETON, NJ 08540 

CUSTOM TRANSFORMERS 

SPLIT BOBBIN TRANSFORMER 
• High Isolation: 2500V Hipot is standard 
• Low Capacitive Coupling: No electro-static shield 

necessary 
• Less Manufacturing Time: No cross-evers of 

primary and secondary loads 
• Class S Insulation: 130°C 
• Single 115V or Dual 115/230V Primaries 
• Secondaries can be Series or Parallel Connected 

STEP UP & DOWN TRANSFORMER 
• Step Up: 110/120V, 50/60 Hz to 220/240V 
• Step Down: 220/240V, 50/60 Hz to 110/120V 
• Compact, High Capacity 
• 5% Regulation 
• Provided with Flat Pin and Round Pin Adapter 
• Twin Plug Power Cord provided 

HIGH VOLTAGE TRANSFORMERS (ji-J~I . 2500-6000 VAC, 4-9 rnA for use in Insect Killers, 
"'. . Air Filters, Fences, Ion Generators, and other 

High Voltage Electric Products 

'" • 7500-15,000 VAC,20-30 rnA lor P.C.B. use 

~ ~ 

s 
~ 

TERMINAL POWER TRANSFORMER 

B 
• Tinned Terminals lor Easy Soldering 
• Capacity is up to 2 KVA 

PRINTED CIRCUIT POWER TRANSFORMER 

POWER TRANSFORMER-P_C_B_ 
• For Power Supplies, Instruments 

and Control Applications 
• P.C. Pins 
• Power Irom 1.0 VA to 20.0 VA 

• Hi-Pot: 2000 Volts standard 
• Low Temperature Rise 
• Primary Voltage: 115V, 115/230V, 

230V (50, 60, 400 Hz) 

TELEX: 4971717 

RESEARCH PARK, 318 WALL ST., PRINCETON, NJ 08540 TELEPHONE: (609) 921-8540 FAXSIMILI: 609921-7971 

A·2204 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

~ ~ TELEPHONE COUPLING 
DALE® AUDIO TRANSFORMERS 

MODELTA 
Designed to meet FCC Part 68 

FEATURES 

• Designed and built to meet telephone company 
requirements for data and voice access on 
leased private telephone lines or through 
dial-up switched telephone networks . 

• Provide line isolation, impedance matching 
and line balance. 

5600 

SPECIFICATIONS 
ELECTRICAL 

Power Level: -45 dBm to + 7 dBm except TA-40-01 (-45 dBm to + 10 dBm) 

Longitudinal Balance: Per FCC 68.310 60 dB min. = 200-1000 Hz 

Frequency Range: DatalVoice = 300 to 3500 Hz 
Data = 800 to 3500 Hz 

MECHANICAL 

45 dB min. = 1000-4000 Hz 

Dielectric Strength: Per FCC 68.3041500 V peak 

Coating: Impregnated with polyester varnish. 

Terminals: Precision spaced PC type plug-in terminals. 

APPLICATION TABLE' 

IMPEDANCE COUPLING UNBALANCED RETURN INSERTION FREQUENCY 
_________ APPLICATION DC CURRENT LOSS LOSSES RESPONSE IMPEDANCE DISTORTION STYLE SCHEMATIC MODEL 

PRI SEC MIN. @1 KHz REF. at 1 KHz MATCHING NO. NO. 

600n 600n DATAIVOICE 

Boon Boon DATAIVOICE 

600n Boon DATAIVOICE 

600n 600n DATAIVOICE 

Boon 600n DATAIVOICE 

600n 600n DATA 

Boon 600n DATAIVOICE 

Boon Boon DATAIVOICE 

600n 600n DATAIVOICE 

Boon BoonCT DATA 

600n CT 600n CT DATAIVOICE 

600n CT BODO CT DATAIVOICE 

600n SPLIT 600n DATAIVOICE 

600n SPLIT 600n DATAIVOICE 

600n 600n SPLIT DATAIVOICE 

Boon 600n SPLIT DATAIVOICE 

Boon 600n/Boon DATAIVOICE 
HYBRID 

600n 600f1lBOOn DATAIVOICE 

Boon 

HYBRID 

600n/600n DATAIVOICE 
HYBRID 

(MA) 

o 
o 

0-5 

o 
0-5 

0-90 

0-80 

0-90 

0-100 

0-90 

o 
0-5 

0-50 

0-80 

0-75 

0-100 

o 

0-5 

o 

600n 900n DATAIVOICE 0-5 

600n 900n DATAIVOICE 0 

6000/900n 600n DATAIVOICE 0-100/0-120 

600n 600f1l900n DATAIVOICE 0-100/0-120 

900n 900n DATAIVOICE 0 

4Kn Boon DATAIVOICE o 
Model TA- 3 is the low-cost alternative to Model TA-' . 

(dB) (dB) (dB) ('Yo) ('Yo) 

26 1.0 ±0.5 ±10 0.5 

26 1.0 ±0.5 ±10 0.5 

14 1.5 ±1.5 ±25 5.0 

26 O.B ±0.5 ±10 0.5 

15 1.4 ±1.5 ±25 5.0 

8 2.4 ±1.0 ±25 5.0 

11 1.2 ±1.5 ±25 5.0 

14** 1.7** ±O.2** ±20 0.5 

8 1.6 ±1.5 ±25 5.0 

8 2.4 ±1.0 ±25 5.0 

26 0.6 :to.5 ±10 0.5 

15 1.4 ±1.5 ±25 5.0 

8 1.4 ±1.5 ±25 5.0 

11 1.2 ±1.5 ±25 5.0 

13 1.2 ±0.5 ±10 0.5 

8 1.6 ±1.5 ±25 5.0 

2B 0.8 ±0.5 ±10 0.5 

14 1.4 ±1.5 ±25 5.0 

2B 0.8 ±0.5 ±10 0.5 

14 1.5 ±1.5 ±25 5.0 

26 0.7 ±0.5 ±10 0.5 

8 1.4 ±1.5 ±25 5.0 

14 0.5 ±0.5 :tID 0.5 

26 0.7 ±0.5 :tl0 0.5 

22 0.7 ±0.5 ±10 0.5 

• For HOLDING COIL information, refer 10 MODEL TEl TO in Section '800. •• Reference for TA-40-0' is , .8 KHz. 

C 

J 

J 

B 

B 

G 

M 

N 

E 

H 

A 

A 

K 

L 

E 

E 

A 

A 

D 

J 

B 

L 

F 

A 

B 

. For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5 TA-l0-08 

5 TA-l0-07 

5 TA-30-06 

5 TA-l0-05 

5 TA-30-02 

5 TA-30-03 

13 TA-32-02 

13 TA-40-01 

15 TA-33-02 

9 TA-30-04 

4 TA-l0-D4 

4 TA-30-01 

11 TA-31-01 

14 TA-32-03 

7 TA-13-01 

7 TA-33-01 

TA-10-01 

10 TA-30-05 

TA-11-01 

2 TA-30-07 

2 TA-10-02 

12 TA-32-01 

8 TA-14-01 

6 TA-10-06 

3 TA-10-03 

A·2205 



5600 TRANSFORMERS 

SCHEMATICS 

11] e2i I 300n 

6OLon r: ~n 
6 C:....o 4 --.J 

10. 

5600 

600n I 120MADC I " ]I'IE 4 600nli L I 5 ---' 900n 
I 100MADC 

2 I 6---.J 

3~ 
SHIELD 

8. 

Gr-
13 600n 

120~C2 

900n 
100MADC 

~4 

c: I 
600n 

--.l 

12. 

E~5[] 
14. 5 

r- 6 ~11~3"""1 
60L 7 ~ E-,2-.:1n 

15. 

DIMENSIONS (Styles G, H, J, K, L, M shown on next page) 

016:<:: .010 Typ. 
[.41 0.254) 

.187 :t .005 
[4.750.127) 

c t 87 Max 
(2210) 

D. ----tL.150Min. 
040 0 010 Typ [3.81) 
[102 ± 254)~1 I 200 ± 005 

1-.- {5 08 ± 1271 

I----
.40:!: .010 
(10.2 ± .254] 

---l .780 Max. I-..--I [19.81) I· 

WT .. • I u 
150 Min. 

B. 

.040.::':: .010 Typ. II 
[1.02 ± .254) -----1 ~ 

t [3.81) 

E. 

.375:!: .010 
[9.53 0 .254) 

.420 + .025 
- .Q15 

(10.67 + .635 
- .381) 

Ir 14~59~ax b 
~ 660 Max. 
~ 116.76) 

II -t' .150 Min. --lJ- .024 0 .005 Sq. Typ. 13.81) 
[.61 ± .127J 

.750 :t; .010 
119.05 0 .254) 

.250:t .010 
[6.35 ± .254) 

For complete information, write or phone 

c. 

1_ .781 Max. 1 
r-119.84) ~ 

~
-"f 

47 Max 

. I 
1 ,17.37) ~ ~ .29 Min 

.025 :!: .005 Sq. Typ. --r 
16350127) --11-- T 

.469 ± .010 
111.91 0 .254) 

I", ,-? -r T 
1.94:!: .02 
[49.28.:':: .51 

1.68 Max. 
142.67) 

) 

F·_t \ 
I 'W 1-

i-400" .005 
110.160.1 ~ I=-27) -- .60 ± .010 

120.32 ± .254) I 

-~ 
-r 

150 Min. 
13.81) 

DALE ELECTRONICS. INC .• East Highw~ 50. Yankton. South Dakota 57078 • Phone 605-665-9301 

A·2206 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

DIMENSIONS (Continued) 

G. 
I-- 815 Ma, --i 
I 120701 I 

~-J= 
I 119rl 

150 Min 
13811 

--i 1-- 040 , .0'OTyp. f 
[1.02:!: .254] 

.3751; .010 
[9.531; .254] 

L. 

.420 + .025 
... 015 

[10,67 + .635 
- .381) 

1.4,Ma, fi 
___ ~135.8'1 -.30 Ma,. 

(23.621 

~ 

.9501; ,010 
124'3 ~ .2541 

t 
.125 Min. 
13.'81 

-I ~ 1: 400 ,0'0 .200 , .005 --;j . ~ 1'0.'6 ~ .2541 

15.080.'271_ '_.20 D~:~- -~ 

t .290 Max. 1.200 Max. 
132.77] 130.48] 

L-..W---t---'~ _ ~ 

187 :;t .005 
(4.75::,: .1271 

II. 

.150 Min. 
13.811 

.500 ~ .0'5 
1'2.7, .38'] 

-~~'.~ ~ 
JI i~~:r 
~ 

t .025 ~ .005 Sq. Typ. --11--
1·635 ~ .127/ .125 Min. 

13.'8] 

'.200 Max. 1.290 Max. 
[32.n] 

C;:;==f=-~Drr' r [3Or 

N. 

025 :t .005 Sq. Tvp 
{.635 _+- ,1271 

.810::!: .015 
(20.57::!: .3811 

31 G.0'5 
~ [20.57 ± 38'] 

ORDERING INFORMATION 
The following model number information must be supplied when ordering transformers. 

TA 
STYLE 

1 0, 11, 1 3, 14, 30, 
31,32,33,40 

SIGNIFIES 
SIZE OF UNIT 

01 thru 08 
DASH NUMBER 

SIGNIFIES VALUE 

Special designs not listed are available on request. 

For complete information, write or phone 

K. 

5600 

.810 Max. 
120.57] 

~:=1J~200Min. 
___ --.-"15.08] 

.025 0 .005 Typ. II-- • 
(.635 0 . '27] -- I 

450 ± .010 
111.43 0 .254] 

TE~M. #1 1 

r 
1.25 Max 
/31.75J 

IF---n-a H ~Hol 1 

DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2207 



5600 

MODEL 

Trigger Type, Pulse 

MODELS PT10 & PT20 

seR Isolation, Trigger 

MODELPT50 

TRANSFORMERS 5600 

FEATURES 

• Low-cost trigger source isolation in half and full wave SCR Power Control Circuits, 
including motor speed, heater and lighting controls 

• Choice of printed circuit or bobbin-type 

• Transfers high amplitude or long duration pulses without saturation 

• Inductance: 200 J-l-H -5000 J-l-H 

• Temperature Range: -10°C to + 70°C 

• Turns Ratio: 1:1, 1:1:1, 2:1, 2:1:1 and 5:1 

• Designed for low-cost trigger source isolation in SCR Power Control Circuits 

• Small physical size and low profile provide packaging advantages 

• Interchangeable. Designed for circuit board mounting using same mounting dimensions 
as 11Z and PT20 models. 

• Transfers high amplitude or long duration pulses without saturation 

• Applications include motor speed, lighting and heater controls. 

• Inductance: 200 J-l-H-SOOO J-l-H 

• Temperature Range: - 5SoC to + 10SoC 

• Turns Ratio: 1:1, 2:1 and S:1 

Power 
Single Primary - Dual Secondary • P.C. pin mounting. Easily modified for special requirements. 
Dual Primary - Dual Secondary • Designed to meet UL and CSA requirements 

MODELS PLS & PLD • Dual Secondary for series connection or parallel connection 

Low Power 
Single Primary Input 115 Volts 

Dual Secondary I 'Ai I 
MODELS PL-11, PL-12, PL-13, 

PL-14 

Single Secondary 
MODELS PL-32, PL-33, PL-34 

Low Power 
Dual Primary - Dual Secondary 
115/230 Volts ~ 

MODELS PL-22, PL-23, PL-24, ~ 
PL-42, PL-43, PL-44 

• Split-section winding for increased dielectric strength plus reduced 
interwinding capacitance 

• PLD: Dual Primary for operation at 11SV or 230\1, SO/60 Hz 

• Provides isolation from power line 

• Laminated construction for low-cost industrial applications 

• P.C. pin mounting. Available with mounting frames and bobbin stand-off. 
Easily modified for special requirements. 

• Recognized under the Component Program of Underwriters Laboratories, Inc. 
(U.L. File E71961). For general purpose transformers (U.L. Standard 506). 

• Provides isolation from power line 

• Laminated construction for low-cost industrial applications 

• P.C. pin mounting. Available with mounting frames and bobbin stand-off. 
Easily modified for special requirements. 

• Dual Primary for operation at 11SV or 230\1, 50/60 Hz 

• Dual Secondary for series connection or parallel connection 

• Provides isolation from power line 

• Laminated construction for low-cost industrial applications 

For complete information, write or phone 
DALE ELECTRONICS, INC., East Highway 50, Yankton, South Dakota S7078 • Phone 60S-66S-9301 

A'2208 For manufacturers' sales offices, see yellow pages EEM 1988 
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~A1.0 TRANSFORMERS 

MODEL 

Converter 
MODELTC 

FEATURES 

• High conversion efficiency from DC input to filtered DC output 

• Designed for low power, solid state circuits 

• Miniature size for minimum space requirement 

• Encapsulated or open (impregnated) styles 

Surface Mount • Capabilities include power, audio and pulse transformers, inductors and 
switch mode magnetics styles 

• Encapsulated or open construction in configurations to meet your board 
space requirements 

• Compatible with standard surface mount soldering and automatic 
handling requirements 

Switch Mode Magnetics 
• Custom capabilities include switching converters, power transformers, 

current sense transformers and inductors 

• Value-added design services to convert your schematic to a cost-efficient 
product to meet your needs 

• Designs to meet UL, CSA, IEEE and VDE requirements 

MANY OTHER STANDARD AND CUSTOM PRODUCTS 
are described in Dale's new Magnetic Components Catalog. 

They include: toroids, E-core, air core, slug core and pot core inductors, plus laminated, 
pulse and high voltage transformers, and many other standard and custom products. Write for 
your copy today, or contact your Dale representative. 

Send for our NEW MAGNETICS CATALOG 

DALE ELECTRONICS, INC. East Highway 50, Yankton, South Dakota 57078 • Phone 605-665-9301 

DALE REPRESENTATIVES CAN SOLVE YOUR TRANSFORMER PROBLEMS 

DALE AUTHORIZED U.S. CUSTOMER REPRESENTATIVES 

AL Huntsville (JWL Associates, Inc.) ....................... (205) 883-1712 NJ (Northern) Fairlawn (Kaelber & Mack) (See Commack, NY) 
AZ Tempe (Dale Sales Office) ................................ (602) 966-0291 NM (See Arizona) 
CA Los Alamitos (Reed Electronic Marketing) ........... (2)3) 598-6676 NY Commack (Kaelber & Mack) ............................. (516) 499-2924 
CA Redwood City (James S. Heaton Co.) ................. (415) 367-9000 NY Liverpool (Dale Sales Office) ............................ (315) 457-1401 
CA San Diego (Vishay San Diego District Office) ....... (619) 690-5112 NC Charlotte (JWL Associates, Inc.) ........................ (704) 541-5750 
CO Colorado Springs (Dale Sales Office) ................. (719) 593-7529 NC Raleigh (JWLAssociates, Inc.) .......................... (919) 787-4826 
CO Loveland (Dale Sales Office) ............................ (303) 667-7500 OH Cincinnati (Scott Electronics, Inc.) ...................... (513) 791-2513 
CT (See New York) OH Cleveland (Scott Electronics, Inc.) ...................... (216) 473-5050 
DC (See Maryland) OH Dayton (Scott Electronics, Inc.) ......................... (513) 294-0539 
DE (See Pennsylvania) OH Reynoldsburg (Scott Electronics, Inc.) ................ (614) 863-1281 
FL Coral Springs (Graham Associates, Inc.) ............. (305) 755-6733 OK (See Texas) 
FL Palm Beach Gardens (Graham Associates, Inc.) ... (407) 622-4049 OR Beaverton (LD Electronics) ............................... (503) 684-8221 
FL Melbourne (Graham Associates, Inc.) ................. (407) 773-6631 PA Horsham (TMI) .............................................. (215) 441-4300 
FL Winter Garden (Graham Associates, Inc.) ............ (407) 656-9369 SC (See North Carolina) 
GA Atlanta (JWL Associates, Inc.) ........................... (404) 320-7643 TN (See North Carolina) 
10 (See Colorado) TX Dallas (Edward F. Aymond Company) ................. (214) 826-7620 
IL Skokie (Industrial Rep., Inc.) ............................ (312) 967-8430 TX Houston (Edward F. Aymond Company) .............. (713) 880-8229 
IN Fort Wayne (Scott Electronics, Inc.) ................... (219) 489-5690 TX San Antonio (Edward F. Aymond Company) ......... (512) 675-8339 
IN Indianapolis (Scott Electronics, Inc.) .................. (317) 841-0010 UT (See Colorado) 
IA (See Illinois) VA (See Maryland) 
KS Shawnee Mission (Dale Sales Office) ................. (913) 432-9140 WA Snohomish (LD Electronics) ............................. (206) 568-0511 
MD Glen Burnie (Tri-Mark, Inc.) .............................. (301) 761-6000 WA Spokane (LO Electronics) ................................ (509) 922-4883 
MA Wakefield (Howard C. Jappe Company) .............. (617) 245-9359 WI Milwaukee (Industrial Rep., Inc.) ........................ (414) 259-0965 
MI Plymouth (Jay Marketing Assoc.) ....................... (313) 459-1200 
MN Bloomington (MFI, Inc.) ................................... (612) 854-8020 
MO (Eastern - See Illinois) 
MO (Western --: See Kansas) 
NJ (Southern - See Pennsylvania) 

CANADA: Scarborough, ant. (Dale ElectroniCS, Ltd.) ...... (416) 759-5631 
London, Ont. (Bach-Simpson, Ltd.) ....... : ........ (519) 452-3300 
Ottawa, ant. (Bach-Simpson, Ltd.) ................. (613) 829-3828 
Toronto, ant. (Bach-Simpson, Ltd.) ................ (416) 288-9932 
Montreal, Que. (Bach-Simpson. Ltd.) .............. (514) 331-6817 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2209 



5600 TRANSFORMERS 

High Voltage Line Isolation 
Transformers In 
Oil Insulating Tanks 
FEATURES: 
~ Complete varnish impregnation under vacuum 
~ Epoxy anchoring 
~ Immersed in high grade insulating oil* 
~ Electrostatic shield between primary and secondary 

windings 

Transformer, High Voltage
Filament Isolation Open Type 
Construction-Epoxy Coated 

High Voltage Filament Isolation Transformers 

l&olation 
Secondary Secondary kV de Size 

Type Volts Amps (Working) (A X B X C) 

AD 3227 5 1 10 2% X 23/8 X 3% 
AD 3231 5 3 10 3 X 2% X 3% 

~ "AN" type connector provided for input connections 
~ Good regulation 

Model 
3-TR-150-11 

AD 3234 
AD 3226 
AD 3230 

5 
6.3 
6.3 

5 10 31/4 X 2% X 3% 
1 10 2% X 23/8 X 3% 
3 10 3 X 27/8 X 3112 

*Note: Shipped without oil to minimize transportation charges, 
except when otherwise specified in order. 

SPECIFICATIONS: 
~ Each model available with porcelain output insulator 
~ Models also available with two shielded polyethylene 

output cables in place of porcelain insulator 
~ Standard types available for 120V and 240V input lines 

in 1:1, 1 :2, and 2:1 voltage ratios with other input and 
output voltages available upon request 

~ Recommended for industrial, research, and 
developmental applications 

Standard 60Hz Types 

Model Max. kV de Tank Size (in.) 
No: kVA Insulation (W x D X H)" 

1-TR-30-XX 1 30 10 X 12 X 11 
1.5-TR-30-XX 1.5 30 13 X 137/, X 16V2 

1-TR-50-XX 1 50 13X 13'l'sX 163fs 
3-TR-50-XX 3 50 13 X 137/, X 16'/, 

1-TR-60-XX 1 60 9314 X 123/6 X 13% 
2-TR-60-XX 2 60 16% X 16Y2 X 21% 
3-TR-60-XX 3 60 16% x 16'12 X 21% 
5-TR-60-XX 5 60 16'12 X 16'/2 X 21% 

3-TR-75-XX 3 75 16'12 X 16V2 X 22 

1-TR-100-XX 1 100 20% X 171/2 X 1713/16 

3-TR-100-XX 3 100 20% X 17% X 17'3/16 

3-TR-150-XX 3 150 15'12 X 183/4 X 24 
5-TR-150-XX 5 150 15V2 X 18% X 24 

0.5-TR-250-XX 0.5 250 25 X 33 X 375/" 

2-TR-250-XX 2 250 25 X 33 X 375/" 

3-TR-250-XX 3 250 29% X 29% X 36% 
5-TR-250-XX 5 250 25 X 33 X 37V. 

4-TR-300-XX 4 300 39112 X 47'12 X 50112 

Insulator 
Height (inr-

6 
6 

8Y2 
8% 

11 
11 
11 
11 

11 

14 
14 

19% 
19'/2 

28314 
28% 
28:% 
28% 

35 
Models With Shielded Cables Instead 01 Porcelain Insulator: 

0.5-CTR-250-XX 0.5 250 25 X 33 X 375/" 

2-CTR-250-XX 2 250 25 X 33 X 375/'6 

3-CTR-250-XX 3 250 29% X 29% X 36'/, 
4-CTR-300-XX 4 300 25 X 33 X 37% 
5-CTR-250-XX 5 250 39% X 47'12 X 50% 

*Note: Add the following suffix in place of XX: 

For SuffiX For Suffix 
120/120 11 240/120 21 
120/240 12 240/240 22 

HNote: Dimensions are nominal and outline drawings are available upon request. 
"UNote: If shielded polyethylene output cables are desired in place of porcelain 
insulator, deSignate part number with a "e" prefix, e.g., l-eTR·30·XX. 

DEl:. 

AD 3233 6.3 5 10 3% X 27/8 X 3% 

AD 3238 5 1 20 4112 X 3 X 4 
AD 3239 5 3 20 4% X 3112 X 43/8 

AD 3240 5 5 20 47/8 X 3112 X 5% 
AD 3241 6.3 1 20 4'I2X3X4 
AD 3242 6.3 3 20 4% X 3112 X 4% 
AD 3243 6.3 5 20 47/6 X 3112 X 5% 

AD 3247 5 1 30 47/6 X 3112 X 5 
AD 3248 5 3 30 53/4 X 33/4 X 5% 
AD 3249 5 5 30 6% X 3% X 6V2 
AD 3250 6.3 1 30 47/8 X 3% X 5 
AD 3251 6.3 3 30 53/4 X 33/4 X 5% 
AD 3252 6.3 5 30 6'/4 X 33/4 X 6'/2 

All prlmanes: 115 Yolts, 60Hz. 

Transformer, High Voltage-Line Isolation 
Open Type Construction-Epoxy Coated 
FEATURES: 
~ Designed for continuous operation at rated voltage and 

power 
~ Epoxy coated, air insulated up to 30kV dc, oil insulated 

over 30kV dc 
~ Well suited to applications requiring reliable isolated line 

voltage at power ratings up to 1 kVA 
~ Other higher voltage and power units available upon 

request 

SPECIFICATIONS: 
Primaries: 115V or 230V, 60Hz 
Secondaries: 115V 

Rating Size 
Type kVA (AXBXC) 

AD 1640 0.200 6VeX4X51Js 
ADt641 0.500 TYa X 57/8 X 73/4 

AD 1642 0.750 9112 X 65/15 X 8% 
AD 1643 1.000 8112 xa X 93/4 

AD 1644 0.200 8V2X4X55Ja 
AD 1645 0.500 10% X 5~V8 X 7% 
AD 1646 0.750 9%X6%X8 
AD 1647 1.000 11%X6%X8% 

AD 3060 0.250 8112 X 7% X 6112 
AD 3061 0.500 93/4X7X8% 
AD 3062 0.750 101/2 X 7112 X 9112 
A03063 1.000 11 X9X9'12 

AD 3064 0.250 10X7X6Y2 
AD 3065 0.500 11% X 7% X 83/4 
AD 3066 0.750 12112 X 7112 X 9112 
AD 3067 1.000 123/4 X 9 X 91f2 

AD 3068 0.250 13%X7%X61f2 
AD 3069 0.500 13% X 7% X 83/4 

AD 3070 0.750 14112 X 7% X 9% 
AD 3071 1.000 143f4X9X91f2 

Mounting 
Dimensions Insulation 

(DXE) kV de Working 

41f2X3 10 
53fsX4% 10 
7lJ4X41J/16 10 
6X5 10 

67/sX3% 20 
8X4% 20 
7V2X413/16 20 
B%X4% 20 

75/16 X 33fa 30 
713/16 X 3% 30 
8% X3% 30 
8~~'~ X 3% 30 

813/16X33fs 40 
911s X 31/2 40 
10%X3% 40 
107/16X33f4 40 

12X33fa 50 
l11fsX31f2 50 
12%X3% 50 
127/16 X 33/4 50 

5600 

A·221 0 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

~ELTt1 
TELEPHONE COUPLING TRANSFORMERS 
FEATURES 
• Meet FCC Part 68 for safety 
• Good frequency response and transmission 

performance 
• Accurate impedance ratio 
• Meet flammability retardant rating of 

UL 94V-0 or UL 94V-1 

GENERAL SPECIFICATIONS 
Operating Temperature: 00 to + 70°C 
Storage Temperature: -400 to +100°C 
Insulation Resistance: 100 Mn min (100 VDC) 
Maximum Rated Current: 80 mA 
Frequency Response: 2.5 dB 
Frequency Range: 350-3400 Hz 
Impedance Ratio/Tolerance: 1:1 ±5% 

SWITCH MODE TRANSFORMERS 
FEATURES 
• Comply with UL, CSA, VDE safety specs 
• Use high performance ferrite cores 
• Low temperature rise 
• Low power loss 
• Applicable to forward, flyback, and 

bridge type circuits 
• Insulation materials meet UL temperature 

and flammability retardant ratings 
• Both copper wire and aluminum foil types 

available 

GENERAL SPECIFICATIONS 
Power Range: 5-500W 
Frequency Range: 10-100 kHz and above 
Power Loss: ~ 15% 

SPECIAL FEATURES OF ALUMINUM FOILWOUND TYPES 
• Perfect coupling between windings 
• Significant size and weight reduction over wi rewound types 
• Automated winding reduces costs and improves consistency 
• Ultrasonic welding used to adhere metal strips to foil for 

solid connections and more reliable operation 

5600 

OTHER MAGNETICS FOR SWITCHING POWER SUPPLIES AVAILABLE! 
• DRIVER TRANSFORMERS 
• CURRENT-SENSING TRANSFORMERS 
• ENERGY-STORING POWER INDUCTORS 
._C_O_M_M_O_N_-M_O_D_E_E_M_I_SU_P_P_R_E_SS_I_O_N_IN_D_U_C_TO_R_S ______ ~ELTt1_ 
USA: 
DELTA PRODUCTS CORP. 
3823 SPINNAKER COURT 
FREMONT, CA 94538 
TELEPHONE: (415) 770-0660 
TELEX: 4992342 DELTAITTHY 
TELEFAX: (415) 770-0122 

EEM 1988 

EUROPE: 
DELTA ELECTRONIC AG 
HARDSTRASSE 72 
5430 WETTINGEN, SWITZERLAND 
TELEPHONE: (56) 275800 
TELEX: 58068A ELBA CH 
TELEFAX: (56) 271924 

For manufacturers' sales offices, see yellow pages 

FAR EAST: 
DELTA ELECTRONIC IND. co., LTD. 
9TH FL., ASIA ENTERPRISE CENTER 
NO. 602, MIN CHUAN E. RD. 
TAIPEI, TAIWAN, R.O.C. 
TELEPHONE: (2) 7164822 
TELEX: 26524 DEL TATRO 
TELEFAX: (2) 7169764 

A·2211 



5600 TRANSFORMERS 

PANCAKE™ PC POWER TRANSFORMERS 
53 mOdels,S sizes, 24 voltages, dual primaries 

CROSS REFERENCE CHART (OTHER MANUFACTURERS MODELS) 

SIZE DYNAGE SIGNAL PREM EWC 

A PCA 10-0.250 LP10-250 SPW-050 LP 10-250823 
B PC81 0-0.600 LP10-600 SPW-l00 LP 10-60081 
C PCC10-l.200 LP10-1200 SPW-300 LP 10-120082 
D PCD10-2.400 LP10-2400 --- ----
E PCE10-4.800 LP10-4800 --- ----
A PCA 12-0.200 LP12-200 SPW-051 LP 12-200824 
8 PC812-0A50 LP12-450 SPW-l01 LP 12-45083 
C PCC12-0.900 LP12-900 SPW-301 LP 12-90084 
D PCD12-1.900 LP12-1900 --- ----
E PCE12-3.800 LP12-3800 --- ----

Size 
C 

551 Third Avenue P.O. Box 95 
Canistota, SO 57012 
Telephone: (605) 296-3462 
Fax: (605) 296-3231 
Telex: 753243 (OAKLEAFINC) 

• Low prices • High quality 

5600 

A PCA 16-0.150 LP16-150 
8 PC816-0.350 LPl6-350 

SPW-052 
SPW-l02 
SPW-302 

LP 16-150825 
LP 16-35085 
LP 16-70086 

Need a special? We have capability to design and 
produce to your requirements. 

C PCC16-0.700 LP16-700 
D PCD16-1.500 LP16-1500 .--- ---- CROSS REFERENCE CHARTS (Conl'd) 

E PCE16-3.000 LP16-3000 ---- ---
A PCA20-0 .125 LP20-125 SPW-053 LP 20-125826 
8 PC820-0.300 LP20-300 SPW-103 LP 20-30087 
C PCC20-0.600 LP20-600 SPW-303 LP 20-60088 
D PCD20-1.200 LP20-1200 --- ----
E PCE20-2AOO LP20-2400 ---- ----
A PCA24-0.100 LP24-100 SPW-054 LP 24-100827 
8 PC824-0.250 LP24-250 SPW-l04 LP 24-25089 
C PCC24-0.500 LP24-500 SPW-304 LP 24-500810 
D PCD24-1.000 LP24-1000 --- ----
E PCE24-2.000 LP24-2000 --- ----
A PCA30-0.85 LP30-85 SPW-061 --
8 PC830-0.200 LP30-200 SPW-111 ----
C PCC30-0AOO LP30-400 SPW-311 ----
D PCD30-0.800 LP30-800 ---- --
E PCE30-1.600 LP30-1600 --- ---
A PCA34-0.075 LP34-75 SPW-055 LP 34-75828 
8 PC834-0 .170 LP34-170 SPW-l05 LP 34-170811 
C PCC34-0.340 LP34-340 SPW-305 LP 34-340812 
D PCD34-0.700 LP34-700 --- ---
E PCE34-1.400 LP34-1400 -- ---

SWITCHMODE POWER SUPPLY 
MAGNETICS 

SIZE 

A 
8 
C 
D 
E 

A 
8 
C 
D 
E 

A 
8 
C 

A 
8 
C 

A 
8 
C 

Transformers - driver, interstage, and output 

We have standard designs for your custom require
ments. Selected ferrite "E" cores with associated 
nylon bobbins are predesigned to minimize the 
custom design effort to meet your needs. 

• Low prices 

Inductors -:- toroidal and lamination types 

• Designs available up to 300 amps 
• Minimum possible size 
• Selection of sizes 
• Available with open winding or encapsulated or 

partial encapsulated 

Transformers - current sense (toroidal) 
• Fourteen (14) standard designs 

• High quality 
• Custom 

designs 

• Low prices 
• High quality 
• Custom designs 

• High quality 

DYNAGE 

PCA40-0.060 
PC840-O.150 
PCC40-0.300 
PCD40-O.600 
PCE40-1.200 

PCA56-0.045 
PC856-O.100 
·PCC56-0.200 
PCD56-0.425 
PCE56-0.850 

PCA88-O.028 
PC888-O.065 
PCC88-O.130 

PCA120-0.020 
PCB120-O.050 
PCC120-0.100 

PCA230-0.010 
PC8230-0.025 
PCC230-0.050 

• Low prices (cost effective deSigns) • Custom designs 
• Open, sealed, or totally encapsulated 

• UL, CSA, VDE and IEC Capabilities 
• Designs to Military Specifications 

SIGNAL PREM 

LP40-60 SPW-056 
LP40-150 SPW-106 
LP40-300 SPW-306 
LP40-600 ----
LP40-1200 ---
LP56-45 SPW-057 
LP56-100 SPW-107 
LP56-200 SPW-307 
LP56-425 .---
LP56-850 --
LP88-28 SPW-058 
LP88-65 LPW-l08 
LP88-130 SPW-308 

LP120-20 SPW-059 
LP120-50 SPW-l09 
LP120-100 SPW-309 

LP230-10 SPW-060 
LP230-15 SPW-ll0 
LP230-50 SPW-310 

II'III .. I.'.II'_~I" _~_ ... ! +'iirt]':l %,MwW'tJ 
551 Third Avenue, P.O. Box 95 Canistota, SD 57012 
Tel: (605) 296-3462 Fax: (605) 296-3231 

DIVISION OF OAKLEAF, INC. 
Telex: 753243 (OAKLEAFINC) 

EWC 

LP 40-60829 
LP 40-150813 
LP 40-300814 

----
-.--

LP 56-45830 
LP 56-100815 
LP 56-200816 

----
----

LP 88-28831 
LP 88-65817 
LP 88-130818 

LP 120-20832 
LP 120-50819 
LP 120-100820 

LP 230-10833 
LP 230-25821 
LP 230-50822 

A~2212 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

551 Third Avenue P.O. Box 95 
Canistota, SO 57012 
Telephone: (605) 296·3462 
Fax: (605) 296·3231 II ....... 

X»"Y"~ ~c::;r:E: Magnetics 
Telex: 753243 (OAKLEAFINC) 

TELEPHONE INTERCONNECT TRANSFORMERS 
Line coupling transformers - Hybrid transformers - Holding coils 

• Designed to meet FCC Part 68 • 1500 volt dielectric strength 
• For interconnecting data/voice devices to telephone lines 

REFERENCE CHART (with cross reference to other mtrs.) 

Size 
DVNAGE 

Model 

MICRO-
STANCOR TRAN DALE 

Model Model Model 

Pc Bd 
Height, Area, Wt., 
Inches 1"2 oz. 

Voice/Data Coupling 

26 600:600 TC26-A102 TTPC-2 T-ll04 TA10-07 0,49 0.52 
26 600:900 TC26-Al04 TTPC-4 0,49 0.52 
26 4000:600 TC26-Al05 TTPC-5 0,49 0.52 
26 600CT:600CT TC26-Dl03 TTPC-3 0,49 0.52 
39 600:600 TC39-Al07 TTPC-7 TA1O-05 0.74 0.53 
39 600:900 TC39-All0 TTPC-1O TA10-02 0.74 0.53 
39 900:900 TC39-A120 TA1O-06 0.74 0.53 
39 4000:600 TC39-A111 TTPC-ll TA1O-03 0.74 0.53 
39 600600CT TC39-B134 0.74 0.53 
39 600CT:600CT TC39-Dl0l TTPC-l TA10-04 0.74 0.53 
39 600CT:600CT TC39-Dl0S TTPC-S 0.74 0.53 
40 600600 TC40-A121 T2104 0.75 0.53 
40 600:900 TC40-A122 T210S 0.75 0.53 
40 900:900 TC40-A123 T2110 0.75 0.53 
40 4000:600 TC40-A124 T2316 0.75 0.53 
40 600:600CT TC40U-B106 TTPC-6 0.75 0.53 
40 600CT600CT TC40-D125 T2106 0.75 0.53 
45 600:600SP TC45U-E113 TTPC-13 0.59 0.76 

126 600CT:600CT TC126U-J119 TTPC-19 0.60 2.10 
132 600SP:600SP TC132U-L 118 TTPC-18 T9117 0.63 210 
132 600SP600SP TC132U-J126 T9116 0.63 2.10 
154 600600 TCl54U-A115 TTPC-15 0.69 2.23 
154 900600 TCl54U-Al16 TTPC-16 0.69 2.23 
154 600:600SP TCl54U-E127 T5114 TA13-01 0.69 2.23 
154 600:600SP TCl54U-E114 TTPC-14 0.69 2.23 
Data Modem Coupling - For 300/1200/2400 BPS Modems for Microcomputers 

40 600600CT TD40U-B128 T2114 
45 600:600 TD45U-A129 T2111 
45 600600CT TD4bU-B130 T2112 

50 600600 TD50U-A131 T9311 
50 600600SP TD50U-E132 T9312 
50 600:600SP TD50U-E133 T9317 

MIL-T-27 TRANSFORMERS 

• For military applications 

• For hi-rei industrial 
applications 

• Competitive prices 

0.75 0.53 
0.59 0.76 
0.59 0.76 

0.50 1.00 
0.50 1.00 
0.50 1.00 

0.5 
0.5 
0.5 
0.5 
0.6 

0.6 
.06 
0.6 
0.6 
0.5 

0.6 
0.6 
0.6 
0.6 
0.6 

1.0 
0.6 
0.5 
2.5 
2.5 

2.5 
2.5 
2.5 
2.5 
2.5 

0.6 
0.5 
0.5 

0.7 
0.7 
0.7 

• Construction to MIL-T- 270, grade 4 or 5, Class "S", 
life "X", (10,000 hrs.) 

• Encapsulated to meet MIL-STO-810C for vibration, 
shock, sand, dust, humidity, salt spray, fungus, 
sunshine, rain, explosion, and high altitude. 

Call us for your special requirements! 

551 Third Avenue, P.O. Box 95 Canistota, SD 57012 
Tel: (60S) 296-3462 Fax: (60S) 296-3231 
Telex: 753243 (OAKLEAFINC) 

These products will meet telephone interconnect coupling, 
matching, and bridging requirements for use in voice, 
instrument, and modem applications. 

• Contact us for your special requirements. 
REFERENCE CHART (with cross reference to other mfrs.) 

MICRO-
Impedance, DVNAGE STANCOR TRAN DALE Height, 

Size Pri:Sec Model Model Model Model Inches 

Hybrid - Two required for conventional hybrid operation 

39 600:600/600 THY39-E148 ----- ----- TA10-01 0.74 
40 600:600/600 THY40-E136 ----- T2220 ---- 0.75 
50 60060e/600 THY50U-El35 ----- T9320 --- 0.50 
83 600600/600 THY83-E142 ---- ---- TA11-01 0.85 
86 600:600/600 THY86-E109 TTPC-9 ---- ----- 0.86 

86 600:600/600 THY86-E137 ----- T3220 --- 0.86 
133 600:600/600 THYl33U-L138 ----- T9220 ---- 0.63 
206 600600/600 THY206U-P139 ----- T4220 ---- 1.21 
275 600:600/600 THY275U-L 140 - T5220 - 1.19 

Holding Coils 

32 THC32-G141 ----- T7410 ---- 0.41 
39 THC39-G146 ----- --- lA40-Ql 0.44 
78 THC78-G143 ----- T841 0 ---- 0.63 

95 THC95-G145 ----- ---- lA50-Q1 0.69 
154 THC154-H117 TTPC-17 T5415 ---- 0.69 
185 THC185-G144 ----- ---- TA12-01 1.19 
213 THC213-G147 ----- T4415 ----- 1.25 
236 THC236-Gl12 TTPC-12 --- ---- 1.32 

FL YBACK TRANSFORMERS 
(HIGH VOLTAGE) 

• Up to 30KV output 

• Epoxy (or silicon) 
encapsulated 

• Up to 32 KHz, typical 

• Varicus footprint 
styles available 

• Made to customer specifications 

PcBd 
Area, 
In2 

0.53 
0.53 
1.00 
0.97 
1.00 

1.00 
2.11 
1.70 
2.31 

0.79 
0.89 
1.23 

1.37 
2.23 
1.55 
1.70 
1.79 

WI., 
oz. 

0.6 
0.6 
0.7 
1.2 
1.0 

1.0 
2.2 
3.5 
5.5 

0.8 
0.8 
2.0 

2.0 
2.5 
3.5 
3.5 
1.5 

Please send us your specifications for high voltage 
transformers (flyback). Our engineers will work with 
you to design transformers for your special needs. 

IP :K:»Y:N" ..A.G-E Magnetics 
DIVISION OF OAKLEAF, INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages A-2213 



5600 TRANSFORMERS 5600 

TRANSFORMERS 

FULL LINE OF QUALITY MAGNETIC COMPONENTS. TAILORED TO YOUR EXACT NEEDS 

FEATURES 
TRANSFORMERS 
Power-.5VA to 50KVA 

115V, 57 to 63 Hz 
115/230V, 47 to 63 Hz 
International power input, 
47 to 63 Hz 
400 Hz 
Single or multi outputs 
For power supply, control, 
filament & rectifier circuits 
(+5, ±12, ±15 or any 
combination) 
• Non concentric winding 
technique. Minimum inter
winding capacitance. Ex
cellent isolation. Very low 
leakage. Minimum electrical 
noise • High efficiency. UL 
recognized components for 
Class B (130°C) 

Hi Freq-Up to 40 KHz 
Ferrite cores 
Switching power supply 

AC-DC converter 
DC-DC converter 
Inverter 

Current-Up to 500 Amp 
Sense 
Instrumentation 
Measuring devices 
AC and DC 

INDUCTORS 
Power-50, 60, 400 Hz 

1 /-tH to 50H of inductance 
1/-t Amp to 60 Amp of current 

Hi Freq-Up to 40 KHz 
1 /-tH to 50H of inductance 
Switching power supply 
Ferrite cores 
Converter 
Inverter 

FORMATS 
pc MOUNT 
(Hi Pot 2500 VRMS) 

• Low profile • Split pack 
• Horizontal. Vertical 

• POWER 
• ISOLATION 
• CONTROL 
• AUTO 
• STEPUP 
• STEPDOWN 
• CURRENT 
• C.V.T. 
• CHOKES 
• HI FREQ 
• INDUCTORS 

CHASSIS MOUNT 
(Hi Pot 2500 VRMS) 

• Low profile. Split pack 
• Quick connect, solder 
tab, lead wire, or any type 
of termination 
Open frame/Closed frame 

SERVICES 
• Design to your specifica
tions • Design to UL 
standards • First article 
engineering sample within 
one week • No engineering 
set up charge • O.E.M. 
services. 100% Q.C.
guaranteed reliability • Our 
CAD system eliminates the 
need for a catalog 

~ - THE LAST WORD IN TRANSFORMERS 

&~. ?Iee .• 528 Elm Str_eet. Kearny, New Jersey 07032. (201) 997-0950 

A'2214 For manufacturers' sales offices, see yellow pages EEM 1988 



TYPE 4T71-4TBO- LAN ETHERNET DATA COUPLING 

16 15 14 13 12 11 10 9 

ESC4T71-4TBO 

1123456781 L I 
I---.BBO MAX.---I I ;1~~.-

~--'R .200 
MAX. 

-.l!" ~l 
.120 ~ 
MIN. .020MIN. ~ ~ 
I 7 SPACES AT--~OEQUALS.700 I .300 

at the seating plane 

Lead" .020 W X .010 Th. 

ESC TURN PULSE ET RISE Pri/Sec Pri/Sec OCR 
Mdl Retio Inductance Constant Time LEAKAGE Capacitance Max 
No o - ±s% ~h ±20"A,) (V-fJsmin) (ns max) Inductance Cw/w (ohms) 

Note 1 ~h max) (PI max) 

4T71 hi 35 2.1 3.0 .25 10 .30 
4T72 1,1 50 2.1 3.0 .25 10 .30 
4T73 1,1 75 2.1 3.0 .25 10 .30 
4T74 hi 100 2.1 3.0 .25 10 .30 
4T75 hi 150 2.1 3.0 .25 12 .30 
4T76 hi 35 2.2 3.5 .25 10 .30 
4T77 hi 50 2.2 3.5 .25 10 .30 
4T7B hi 75 2.4 3.5 .25 10 .30 
4T79 1,1 100 2.2 3.5 .25 10 .40 
4TBO hi 150 3.0 3.5 .25 15 .50 

Note 1: Pulse inductance is measured with a pulse voltage of 1.0V peak, a pulse 
width of 0.4 jJsec and (I pulse spacing of 1 I-Isec. 

Note 2: Common mode reiection ratio at 1 Mhz is greater than 60 db. 
Note 3, Hi-Pot for 4T71-4T75 is 500 VRMS. For 4T76-4T80 it is 2000 VRMS. 

Available in Gull Wing Surface Mounting 

TYPE 4T92-TOKEN RING APPLICATIONS-DUAL INTERFACING 

1-·50 MAX.--j -I1-.01BMIN. _ 

0 {31 +B 1+ 

+7 2+ 
0 0 

+6 3+ MAX. 

+5 4+ 1 0 

r·300--j -1.13 F .370 MAX 1 
White dot locotes Pin 1 

Lead" *24 AWG (.020) Tinned copper. 

~J E

5 2N 

6 

:J E7 2N 

B 

SPECIFICATIDNS: 

Electrical _S~cifications at 25°C 
Tums Ratio: 1:2 ± 2% 
Rise Time: 15 ns max 
Insertion Loss at 10 Mhz: O.5db max 
CMRR at 1.0 Mhz: 60db min 
Return Loss at 5.0 Mhz: 20db min 
Dielectric Strength: 500 VRMS 

Available as a dual unit packaged in a 
size 1 X .5 X .37 (consult factory.) 

Available in Gull Wing Surface Mounting 

TYPE 4TB2 & 4TB3-STARLAN APPLICATIONS
SINGLE & DUAL-INTERFACING 

ESC4T82 

RLA~. 
__ 1_ _ .070 MIN: I 
.120'.020 ! 
~ r-.500MAX.-l 

+ 
<t 

+ 

---,-

14 12 10 

ESC4TB3 

7 

~ 

Ro' +6 + <t + g .. nk-r- 1 
.300-'- '< p>r .180 ~!i. 
L 0 O--...:...-L I 

.. + +"+ J", . 

~300--! ~ STANDOFFS 
3 SPACES OF .060/.080 DIAM . 

. 200 EQUALS .600 14 PLACES) 

]11[: 
]11[" 

BPECIFICATIONB~ at 25°C 4T82 4T83 

Turns Ratio ],1 :':SOh 1:1 ~5% 
Pulse Inductance Note 1 '2.5 Mh ± 20% 2.5 Mh ± 200/0 
Prima E. T .Constant 20V - s Min. 2DV - sMin. 
Rise Time 100 nsec Max. 100 nsec Max. 
Pri Sec Ca citance 25 I Max. 25 f Max. 
Pri-Sec Leake e Inductance 8.0 h Max. B.O h Max. 
Prima O.C.R. 1.0QMox. 1.00Max. 
Hipot Test 2000 VRMS 2000 VRMS (Pri. to Sec. 

and coil to coil) 

Leads: '24 AWG tinned copper 4 Places 8 Places 

Common mode rejection at 1 Mhz 60:lb Min. 60:lb Min . 

. Note 1: Pulse inductance is measured with a pulse voltage of 3.0Y peak, 
a pulse width of 3.0 fJsec and a pulse spacing of 1000 ",sec. 

SEE OUR 

DELAY LINE ADS 

IN SECTION 2350 

WIRE· WRITE OR CALL TOLL FREE 
1-800-631-0853 (EXCEPT N.J.) 

FOR ESC'S NEW DELAY LINE CATALOG! 

For manufacturers' sales offices, see yellow pages 



5600 TRANSFORMERS 5600 

RC. Power Transformers-Concentric or 
Split Bobbin & FORM-TRAN® Construction __ _ 
STYLE B NO CHANNEL FRAME 

~H~. ru~~ .ijrtaJ ~ »~~!~ : i 
~ ~45A , 4 

~ ~ ~~C TERMINAL 
, (PLUG-IN MOUNTING) 

RECOMMENDED P.C. HOLE DIA = .052 
PC-6 PINS 

STYLE E CHANNEL FRAME J. [' 115V 

~H~ ru~dl [5~rll 

T~.!O X
1 ~AO' III L 5 c 3 6A , 3 1 6 c 4 5A ., 4 

~,--I :C TERMINAL 
(PLUG-IN MOUNTING) 

2 • 

J. [.' 115V 

4 • 

DPC-8 PINS 
RECOMMENDED P.C. HOLE DIA = .052 

STYLE A CHANNEL FRAME 

STYLE C CHANNEL FRAME 

r- HI . ~~1 ~~~ *C~ ttt··1lU' ,1 ~Aij, 1]2. *CFORSIZE.37 5 lL ,3 6 A , 3 & 50 = .13 x .03 
6 X ,4 5A , 4 FOR SIZE 62 = 

I .19 x .03 
vi C PC TERMINAL n'..., ~ (PLUG IN MOUNTING) RECOMMENDED P.C. HOLE 

- DIA = .052 

STYLE P FORM-TRAN PACKAGING 

SIZE VA 
25 1.0 
37 1.2 
50 4.4 
62 10 
24 24 

I 
i H 

i ,~ 
( ~ L. 

SIDE VIEW . 125 
45° NOTCH INDICATES PIN 1 

STYLE A, B, C, E, P STYLEB STYLEA,C, E 
6PIN 

X 
0.250 
0.312 
0.400 
0.400 
Q.400 

BPIN 
A B L W H L W H 

0.200 1.200 1 1.375 0.83 - - -
0.200 1.000 1.375 1.125 1.188 1.500 1.125 1.220 
0.250 1.100 1.625 1.250 1.375 1.720 1.250 1.400 
0.250 1.300 1.875 1.438 1.625 1.970 1.438 1.660 
0.250 2.100 1.625 2.250 1.375 .. .. .. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 
(201) 245-3200,FAX 201 245H'0 

STYLE A 

G ML 
- -

2.062 1.75 
2.375 2.00 
2.813 2.38 . . . . 

SERIES 
CONNECTED 

SERIES 
CONNECTED 

HOW TO ORDER 

PARALLEL 
CONNECTED 

PARALLEL 
CONNECTED 

j PC-1 

Primary Ratin L~===;t 
No Letter 115V 50/500 Hz 6 pin 

C 230V 50/500 Hz 6 pin 
o 115/230V 501500 Hz 8 pin 
E 277V 50/500 Hz 6 pin 
F 332V 50/500 Hz 6 pin 

Transformer Series-------.... 
PC-Single Section Bobbin 

PC Transformers 
EL-"2" Section" Split Bobbin 

PC Transformer (50/60 Hz 
only) 

Secondary Voltage Rating-"'-'----.... 
in volts RMS 

Secondary Current Rating-----J 
in mARMS 

Individual Spec-------_+' 

Mechanical-Configuration-----' 
A= Channel Frame Mounting-Style A 

-Screw Mount 
B=NoFrame 
C=Channel Frame Mounting-Style C 

-PC Mount 
E=Channel Frame-No Mounting 
P = Potted-FORM-TRANTM Construction 

"SLIDE ON" BRACKET 
FOR SIZE 24 PIN B24 

FOUR 'T 
.156 DIA. 2" 

...--HOLES _!i 
#---1%" --H 

STYLE P 

L W H B C D E 
1.11 1.45 0.92 1.200 N/A N/A N/A 
1.52 1.22 1.26 1.000 .840 1.270 .125 
1.77 1.30 1.44 1.100 1.000 1.463 .159 
2.02 1.50 1.70 1.300 1.125 1.625 .159 
1.70 2.32 1.42 2.100 2.000 1.463 .159 

** USE B24 BRACKET 

A*2216 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

Recognized Component 
Underwriters Labs, Inc. 

CI p.c. Power Transformers 
Concentric and Split Bobbin Construction 

SECONDARY RMS RATING PRIMARY 50/500 Hz 

Parallel . . . 
Series @ 2x Current 

V.C.T. MA V MA Size 
Single 115V Single 23DV D ual115/23DV Single 277V 

6 Pin 6 Pin 8 Pin 6 Pin 

10@90 5@ 180 25 
10@ 120 5@240 37 
10@ 440 5@880 50 
10 @ 1000 5@2000 62 
10@2400 5@ 4800 24 

-------- -~--

12.6 @ 70 6.3 @ 140 25 
12.6 @ 100 6.3 @ 200 37 
12.6 @ 350 6.3 @ 700 50 
12.6@ 800 6.3 @ 1600 62 
12.6 @ 2000 6.3 @ 4000 24 

PC-10-90B53 CPC-10-90B53 DPC-10-90B53 Not Available 
PC-10-12081 CPC-10-120B1 DPC-10-120B1 EPC-10-12081 
PC-10-44082 CPC-10-44082 DPC-10-44082 EPC-10-44082 
PC-1 0-1 00083 CPC-1 0-1 00083 DPC-1 0-1 00083 EPC-1 0-1 00083 
PC-10-2400B4 CPC-10-2400B4 DPC-10-2400B4 EPC-10-2400B4 

---------- --'------- --"- - I----------~- -~ 
PC-12-70B54 CPC-12-70B54 DPC-12-70B54 Not Available 
PC-12-10085 CPC-12-100B5 DPC-12-100B5 EPC-12-100B5 
PC-12-3S086 CPC-12-3S086 DPC-12-350B6 EPC-12-35086 
PC-12-80087 CPC-12-80087 DPC-12-800B7 EPC-12-800B7 
PC-12-200088 CPC-12-200088 DPC-12-200088 EPC-12-200088 

----,----, ~~--~--~ .. ~ ----- --------~---- ------ ~-~ 

16@55 8@110 25 
16@75 8@ 150 37 

PC-16-S5855 CPC-16-5585S DPC-16-S585S Not Available 
PC-16-7S89 CPC-16-7S89 DPC-16-7589 EPC-16-7S89 

16 @ 260 8@520 50 
16 @ 640 8@ 1280 62 
16 @ 1500 8@3000 24 

PC-15-260810 CPC-16-260810 DPC-16-260810 EPC-16-260810 
PC-16-640811 CPC-16-640811 DPC-16-640811 EPC-16-640B11 
PC-15-1S00812 CPC-16-1S00812 DPC-16-1500812 EPC-16-1500812 

~-- -- -- -'" - ,---- ~C_~~~- --
20@45 10@90 25 
20@60 10@ 120 37 
20@ 220 10@ 440 50 
20 @ 500 10@ 1000 62 
20@ 1200 10@ 2400 24 

PC-20-458S6 CPC-20-4S856 DPC-20-458S6 Not Available 
PC-20-60813 CPC-20-60B13 DPC-20-60813 EPC-20-60B13 
PC-20-220814 CPC-20-220814 DPC-20-220814 EPC-20-220814 
PC-20-S0081S CPC-20-S00815 DPC-20-500815 EPG-20-S00815 
PC-20-1200816 CPC-20-1200B16 DPC-20-1200816 EPC-20-1200816 

~~-----~- ---~------~- -------- --------- --- - -- --------_. --
24@35 12@70 25 
24@50 12@ 100 37 
24 @ 180 12 @ 360 50 
24@450 12@ 900 62 
24 @ 1000 12@ 2000 24 

PC-24-3S857 CPC-24-35857 DPC-24-3S8S7 Not Available 
PC-24-S0817 CPC-24-S0B17 DPC-24-S0B17 EPC-24-S0817 
PC-24-180818 CPC-24-180818 DPC-24-180818 EPC-24-180818 
PC-24-4S0B19 CPC-24-4S0B19 DPC-24-450819 EPC-24-450819 
PC-24-1000B20 CPC-24-1000820 DPC-24-1000820 EPC-24-1000B20 

-~-------- -------- -,,-_.--------- -- - ------------ ------,--- --
28@30 14@60 25 PC-28-308S8 CPC-28-308S8 DPC-28-308S8 Not Available 
28@40 14@80 37 
28 @ 160 14@ 320 50 

PC-28-40B49 CPC-28-40849 DPC-28-40B49 EPC-28-40849 
PC-28-1608S0 CPC-28-1608S0 DPC-28-160BSO EPC-28-160850 

28@ 360 14@ 720 52 
28 @ 800 14 @ 1.6A 24 

--~----.--- -----_._- -,-----

PC-28-360BS1 CPC-28-360BS1 DPC-28-360851 EPC-28-3508S1 
PC-28-800852 CPC-2B-800BS2 DPC-28-800B52 EPC-28-800BS2 
-~----- f------ ------ ----._--._-------_. 

34@25 17@50 25 
34@35 17@70 37 
34 @ 125 17 @ 250 50 
34@300 17@600 62 
34@ 700 17@1400 24 

','_._----- -- -.=----

PC-34-25859 CPC-34-2S859 DPC-34-2S859 Not Available 
PC-34-3S821 CPC-34-35821 DPC-34-3S821 EPC-34-35821 
PC-34-125B22 CPC-34-125822 DPC-34-12S822 EPC-34-12SB22 
PC-34-300823 CPC-34-300823 DPC-34-300B23 EPC-34-300823 
PC-34-700824 CPC-34-700B24 DPC-34-700B24 EPC-34-700824 

~- ---- ------ --_.---- ---.~--,~----

40@20 20@40 25 
40@30 20@60 37 
40 @ 110 20 @ 220 50 
40@250 20@500 62 
40@600 20@ 1200 24 

PC-40-20860 CPC-40-20860 DPC-40-20860 Not Available 
PC-40-30B2S CPC-40-30B25 DPC-40-30825 EPC-40-30825 
PC-40-110B26 CPC-40-110B26 DPC-40-110826 EPC-40-110B26 
PC-40-250B27 CPC-40-2S0B27 DPC-40-2S0827 EPC-40-250827 
PC-40-600828 CPC-40-600B28 DPC-40-600828 EPC-40-600B28 

--.. ~-- -----------r----
56@15 28@30 25 
56@20 2.8@40 37 
56@80 28@ 160 50 
56 @ 180 28@ 360 62 
56@ 420 28 @ 840 24 

--~--.-~-- --------------- --------- r--------:--c---
PC-S6-1S861 CPC-56-15861 DPC-56-15861 Not Available 
PC-S6-20829 CPC-56-20829 DPC-S6-20829 EPC-56-20B29 
PC-S6-80B30 CPC-S5-80B30 DPC-S6-80B30 EPC-S6-80830 
PC-S6-180831 CPC-56-180831 DPC-56-180831 EPC-56-180B31 
PC-S5-420B32 CPC-S6-420B32 DPC-S6-420832 EPC-S6-420832 

--'--- ----- ----
88@10 44@20 25 
88@ 15 44@30 37 
88@50 44@ 100 50 
88 @ 120 44@ 240 62 

PC-88-10862 CPC-88-10B62 DPC-88-10862 Not Available 
PC-88-1SB33 CPC-88-1S833 DPC-88-1S833 EPC-88-15B33 
PC-88-S0834 CPC-88-S0B34 DPC-88-50834 EPC-88-S0834 
PC-88-120B3S CPC-88-120B35 DPC-88-120835 EPC-88-120835 

88@270 44@540 24 PC-88-270836 CPC-88-270B36 DPC-88-270B36 EPC-88-270836 
-,---- .~-"-- --

120@8 60@16 25 
120@10 60@20 37 
120 @ 35 60@70 50 
120@ 85 60 @ 170 62 
120@ 200 60@400 24 

PC-120-8B63 CPC-120-8B63 DPC-120-8863 Not Available 
PC-120-10837 CPC-120-10837 DPC-120-10B37 EPC-120-10837 
PC-120-3S838 CPC-120-3S838 DPC-120-3S838 EPC-120-3S838 
PC-120-8SB39 CPC-120-8SB39 DPC-120-8SB39 EPC-120-85B39 
PC-120-200840 CPC-120-200B40 DPG-120-200B40 EPC-120-200840 ----_ .. ------ ---------- ---_.-

180@5 90@ 10 25 
180@ 6 90@ 12 37 
180 @ 24 90@48 50 
180 @ 55 90@ 110 62 
180@ 130 90@260 24 

~ ~~ 

-------.~-- -------

PC-180-SB64 CPC-180-SB64 DPC-180-S864 Not Available 
PC-180-6B41 CPC-180-6841 DPC-180-6B41 EPC-180-6841 
PC-180-24842 CPC-180-24842 DPC-180-24B42 EPC-180-24842 
PC-180-5SB43 CPC-180-S5843 DPC-180-SSB43 EPC-180-5S843 
PC-180-130844 CPC-180-130844 DPC-180-130844 EPC-180-130B44 

'- '- ._------------ f-----------
230@4 115@8 25 
230@5 115 @ 10 37 
230@20 115 @40 50 
230@40 115@ 80 62 
230@ 100 115 @ 200 24 

PC-230-4865 CPC-230-4B65 DPC-230-4865 Not Available 
PC-230-S845 CPC-230-5845 DPC-230-5845 EPC-230-SB45 
PC-230-20B46 CPC-230-20B46 DPC-230-20846 EPC-230-20846 
PC-230-40B47 CPC-230-40847 DPC-230-40B47 EPC-230-40847 
PC-230-100B48 CPC-230-100B48 DPC-230-100848 EPC-230-100B48 

RATINGS BASED ON 20% REGULATION. 

METHOD OF DETERMINING SECONDARY RMS CURRENT: 
Rectifier Type 

Full Wave Center Tap 
Full Wave Center Tap 
Full Wave Bridge 
Full Wave Bridge 

Filter Type 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS Secondary Current 
.7 x DC Amps 

1.2 x DC Amps 
1.0 x DC Amps 
1.8x DC Amps 

- . 
Ewe, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

EEM 1988 

725 FEDERAL AVENUE. KENILWORTH, NJ 07033 
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Single 332V 
6 Pin 

Not Available 
FPC-10-12081 
FPC-10-44082 
FPC-1 0-1 000B3 
FPC-10-2400B4 

Not Available 
FPC-12-1008S 
FPC-12-35086 
FPC-12-80087 

. FPC-12-200088 

Not Available 
FPC-16-7S89 
FPC-16-260B10 
FPC-16-640B11 
FPC-16-1500B12 

-
Not Available 
FPC-20-50813 
FPC-20-220814 
FPC-20-S00815 
FPC-20-1200B16 -_ .. _--
Not Available 
FPC-24-S0817 
FPC-24-180B18 
FPC-24-4S0B19 
FPC-24-1000B20 

Not Available 
FPC-28-40B49 
FPC-28-160B50 
FPC-28-360851 
FPC-28-800852 

Not Available 
FPC-34-3SB21 
FPC-34-12S822 
FPC-34-300823 
FPC-34-700824 

-
Not Available 
FPC-40-30825 
FPC-40-110B26 
FPC-40-2S0827 
FPC-40-600B28 

Not Available 
FPC-S6-20B29 
FPC-S6-80830 
FPC-S5-180831 
FPC-56-420832 

Not Available 
FPC-88-15833 
FPC-88-S0B34 
FPC-88-120835 
FPG-88-270B35 

Not Available 
FPC-120-10837 
FPC-120-3S838 
FPC-120-85B39 
FPC-120-200840 

Not Available 
FPC-180-6841 
FPC-180-24842 
FPC-180-55843 
FPC-180-130844 

Not Available 
FPC-230-S845 
FPC-230-20846 
FPC-230-40B47 
FPC-230-1 00B48 

A'2217 



5600 TRANSFORMERS 5600 

Miniature LO-PROFILE _ ~ 
Plug-In Power Transformers ____ 'S--=SI~_n~~_~~~f_~~SCL_O~~_?~gl 

FIVE SIZES: 
Ewe's Lo-Profile, plug-in power transformers are designed for low height, 
critical pc board applications in semiconductor control and instrumenta
tion. Interchangeable with those of other manufacturers, the units are for 
use in single, dual or reference dc supplies or isolated control circuits. 
Sizes 2, 6 and 12 are available encapsulated in form-fitting shells to pro
tect against possible damage due to water-soluble or other fluxes as well 
as electrolytic corrosion experienced on open-type constructions. 

SIZE 

2 
6 

12 
24 
48 
2 
B 

12 

n 1 5 

2 6 
W 

4 8 

L&: L ~ 
I+-A ----1 
q P 

Figure 1 

.250 

t 

Size 24 C = .530 
Size 48 C = .660 
Others C = B 

.18 

H 

Figure 2 - Replace "B" in pan no. with "P" 

PRIMARIES 
115/230V 
50/60 Hz 

JC 
JC • INDICATES LIKE POLARITY 

FIG. L W H A 8 ML MH Oz. 

1 1.875 1.562 0.650 1.600 0.375 - - 5 
1 1.875 1.562 0.850 I.BOO 0.375 - - 7 
1 2.500 2.000 1.0B5 2.000 0.500 - - 11 
1 2.875 2.250 1.250 1.900 O.BOO - - 15 
1 3.125 2.500 1.375 2.180 O.BOO - - 21 
2 2.030 I.B35 0.785 I.BOO 0.375 1.795 1.340 
2 2.030 1.635 0.950 1.600 0.375 1.795 1.340 
2 2.675 2.126 1.185- 2.000 0.500 2.440 1.850 

EWC, Inc. reserves the nghtto make changes without notice in design and specifications 
in order to effect product improvement. 

PART NO. 

LP 10·250823 
LP 10·60081 
LP 10·120082 
LP 10·2400889 
LP 10·4800890 

LP 12·200824 
LP 12-45083 
LP 12·90084 
LP 12·1900B91 
LP 12-3800892 

LP 16-150825 
LP 16·350B5 
LP 16·70086 
LP 16·1500893 
LP 16-3000894 

LP 18·1358105 
LP 18-3258106 
LP 18-6508107 
LP 18-13008108 
LP 18-2600Bl 09 

LP 20·125826 
LP 20-30087 
LP 20-600B8 
LP 20-1200B95 
LP 20-2400896 

LP 24·100B27 
LP 24-250B9 
LP 24·500810 
LP 24-1000897 
LP 24-2000898 

lP 28-908115 
lP 28-2158116 
LP 28·4308117 
LP 28-8508118 
LP 28-17008119 

LP 30-858125 
LP 30-200B126 
LP 30-4008127 
LP 30-8008128 
LP 30-16008129 

LP 34·75828 
LP 34-170811 
LP 34-340812 
LP 34·700899 
LP 34-14008100 

LP 40-B0829 
LP 40·150813 
LP 40-300814 
LP 40-B008101 
LP 40·12008102 

LP 56·45830 
LP 5B-l00815 
LP 56-200B16 
LP 56·425Bl03 
LP 56-850Bl04 

LP 88-28831 
LP 88-65817 
LP 88-130818 

LP 120·20832 
LP 120-50B19 
LP 120·100820 

LP 230-10833 
LP 230·25821 
LP 230·50822 

725. FEDERAL AVENUE, KENILWORTH, NJ 07033 
(201) 245-3200l FAX 201 245 8430 

SIZE 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
B 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 
24 
48 

2 
6 

12 

2 
6 

12 

2 
6 

12 

A·2218 For manufacturers' sales offices, see yellow pages 

high 

SECONDARY RMS RATINGS 

SERIES PARALLEL 

10V C.T. @ 250mA 5V@500mA 
10V C.T. @ 600mA 5V@I.20A 
10V C.T.@ 1.20A 5V@2.40A 
10V C.T. @ 2.40A 5V@4.80A 
10V C.T. @ 4.80A 5V@9.60A 

12.6V C.T. @ 200mA 6.3V@400mA 
12.6V C.T. @ 450mA 6.3V@900mA 
12.6V C.T. @ 900mA 6.3V@ 1.80A 
12.6V C.T. @ 1.90A 6.3V@3.80A 
12.6V C.T. @ 3.80A 6.3V@7.60A 

16V C.T. @ 150mA 8V@300mA 
16V C.T. @ 350mA 8V@700mA 
16V C.T. @ 700mA 8V@I.40A 
16V C.T. @ 1.50A 8V@3.00A 
16V C.T. @ 3.00A 8V@6.00A 

18V C.T. @ 135mA 9V@270mA 
18VC.T.@325mA 9V@650mA 
18V C.T. @ 650 mA 9V@ 1.30A 
18V C.T. @ 1.30A 9V@2.60A 
18V C.T. @ 2.60A 9V@5.20A 

20V C.T. @ 125mA 10V@ 250mA 
20V C.T. @ 300mA 10V@600mA 
20V C.T. @ 600mA 10V@ 1.20A 
20V C.T. @ 1.20A 10V@2.40A 
20V C.T. @ 2.40A 10V@4.80A 

24V C.T. @ 100mA 12V@200mA 
24V C.T. @ 250mA 12V@500mA 
24V C.T. @ 500mA 12V@ 1.00A 
24V C.T. @ 1.00A 12V@ 2.00A 
24V C.T. @ 2.00A 12V@4.00A 

28V C.T. @ 90 mA 14V@ 180mA 
28V C.T.@ 215mA 14V@430mA 
28V C.T. @ 430mA 14V@860mA 
2BV C.T. @ 850mA 14V@ 1.70A 
2BV C.T. @ 1.70A 14V @ 3.40A 

30V C.T.@ 85mA 15V@170mA 
30V C.T. @200mA 15V@400mA 
30V C.T. @ 400mA 15V@800mA 
30V C.T. ~ 800mA 15V@ 1.60A 
30VC.T. I.BOA 15V@3.20A 

34V C.T. @ 75mA 17V@150mA 
34V C.T. @ 170mA 17V@340mA 
34V C.T. @ 340mA 17V@ 680mA 
34V C.T. @ 700mA 17V@1.40A 
34V C.T. @ 1.40A 17V@2.80A 

40V C.T. @ SOmA 20V@120mA 
40V C.T. @ 150mA 20V@300mA 
40V C.T. @ 300mA 20V@BOOmA 
40V C.T. @ BOOmA 20V@ 1.20A 
40V C.T. @ 1.20A 20V@2.40A 

5BV C.T. @ 45mA 28V@90mA 
56V C.T. @ 100mA 28V@200mA 
56V C.T. @ 200mA 28V@400mA 
56V C.T. ~ 425mA 28V@850mA 
56V C.T. 850mA 28V@ 1.70A 

88VC.T.@2BmA 44V@56mA 
88V C.T. @ 65mA 44V@130mA 
88V C.T. @ 130mA 44V@2BOmA 

120V C.T. @ 20mA BOV@40mA 
120V C.T. @ 50mA 60V@ 100mA 
120V C.T. @ 100mA BOV@200mA 

230V C.T. @ 10 mA 115V@20mA 
230V C.T. @ 25mA 115V@50mA 
230V C.T. @ 50mA 115V@100mA 

EEM 1988 



5600 TRANSFORMERS 5600 

Varnish Finish 
(Standard) 

·5 

115/230V 50/60 Hz 
DUAL PRI. 

SOLDER TERMINALS (.5-1-.5) Approx. Spacing r 2.25 --j r·5 REF. 

~ I P 
('J 2.75 (H.B. Size 1 Only) 
MOUNTING HOLES 
.20 Dla. 4 Places Typ. 

H.B. H WI. (Ibs.) VA Reg. (%) T. Rise (0C) 
Size (Max.) (Approx.) (Nom.) (Typ.) (Typ.) 

I .850 1.00 20 30 25 
II 1.25 1.75 50 30 45 
III 1.50 2.25 75 25 55 
IV 1.85 3.00 135 20 65 
V 2.35 4.25 200 15 75 

• SOLDER TERMINALS 
• SIDE·BY·SIDE BOBBINS 
• 20VA TO 200VA • 115/230V @ 50/60Hz 
• 1.5KV RMS HIPOT • CLASS B (130°C) 

ADVANTAGES: 
• Side-By-Side Bobbins (Secondary Wound alongside of 

Primary) Lower Interwinding Capacitance - eliminates the 
need for electro-static shield 

• Hum-bucking (Semi-Toroidal) Construction [Lower Radiated 
Magnetic Fields, Balanced Wdgs., Larger Heat Radiating 
Surface and Lower Center of Gravity] 

• High Power for Low Panel Heights and Narrow Card Spacing 

MOUNTING: (4) Lamination Holes .20 Dia. Insulated 
hardware required. 

RATINGS PER SECONDARY OUTPUT: VA-SEC = 
0.5 x VA (Output) • V-SEC = V-SEC (Parallel) • I-SEC = 
I-SEC (Series) 

NON-STANDARD RATINGS: Tapped primaries, 
secondaries different voltages, currents or frequencies 
can be furnished. 

Units with higher VA ratings up to 1.25 KVA can also be 
supplied. 
Ewe, Inc. reserves the right to make changes without notice in design and 
specifications in order to effect product improvement. 

LO-PROFILE Hi-Power 
Humbucking Transformers 

SECONDARY RMS RATINGS 
PART NO. Size SERIES PARALLEL 

lP 10-2834 I 10V C.T. @ 2.00A SV@4.00A 
lP 10-S83S II 10V C.T. @ S.OOA SV@ 10.0A 
lP 10-7.S836 III 10V C.T. @ 7.S0A 5V@ lS.0A 
lP 10-13.5837 IV 10V C.T. @ 13.5A 5V@ 27.0A 
lP 10-20838 V 10V C.T. @ 20.0A 5V@4.0.0A 
lP 12-1.6839 I 12.6V C.T. @ 1.60A 6.3V@3.20A 
lP 12-4840 II 12.6V C.T. @ 4.00A 6.3V@8.00A 
lP 12-6841 III 12.6V C.T. @ 6.00A 6.3V@ 12.0A 
lP 12-11842 IV 12.6V C.T. @ 11.0A 6.3V@22.0A 
lP 12-16843 V 12.6V C.T. @ 16.0A 6.3V@32.0A 
lP 16-1.2S844 I 16V C.T.@ 1.25A 8V@2.50A 
lP 16-3.1584S II 16V C.T. @ 3.15A SV@6.30A 
lP 16-4.75846 III 16V C.T. @ 4.75A BV@9.S0A 
lP 16-8.5847 IV 16V C.T. @ 8.50A 8V@17.0A 
lP 16-12.5848 V 16V C.T. @ 12.5A 8V@25.0A 

lP 18-1.18110 I 18VC.T.@1.10A 9V@2.20A 
lP lS-2.758111 II lSV C.T. @ 2.75A 9V@5.50A 
lP 18-4.28112 III 18V C.T. @ 4.20A 9V@ 8AOA 
LP 18-7.SB113 IV 18V C.T. @ 7.50A 9V@ 15.0A 
lP 18-118114 V 18VC.T.@11.0A 9V@ 22.0A 
lP 20-1849 I 20V C.T. @ tOOA 10V@ 2.00A 
lP 20-2.5850 II 20V C.T. @ 2.50A 10V@ S.OOA 
lP 20-3.75851 III 20V C.T. @ 3.75A 10V@7.50A 
lP 20.6.75B52 IV 20V C.T. @ 6.75A 10V @ 13.5A 
LP 20-10853 V 20V C.T. @ 10.0A 10V@ 20.0A 
lP 24-0.85854 I 24V C.T. @ 0.85A laV@1.70A 
lP 24-2.1855 II 24V C.T. @ 2.10A 12V @4.20A 
lP 24-3.15856 III 24VC.T.@3.15A 12V@ 6.30A 
lP 24-5.75857 IV 24V C.T. @ 5.75A 12V@lt5A 
lP 24-8.5858 V 24V C.T. @ 8.S0A 12V@17.0A 
lP 28-0.78120 I 28V C.T. @ 0.70A 14V@lAOA 
lP 28-1.758121 II 28VC.T.@1.75A 14V@ 3.50A 
lP 28-2.78122 III 28V C.T. @ 2.70A 14V@ 5AOA 
lP 28-4.88123 IV 28V C.T. @ 4.80A 14V@9.60A 
lP 28-78124 V 28V C.T. @ 7.00A 14V@ 14.0A 
lP 30-0.658130 I 30V C.T. @ 0.65A 15V@1.30A 
lP 30-1.658131 II 30V C.T. @ 1.6SA 15V@ 3.30A 
lP 30-2.58132 III 30V C.T. @ 2.50A 15V@ 5.00A 
lP 30,4.58133 IV 30V C.T. @ 4.50A 15V@ 9.00A 
lP 30-6.658134 V 30V C.T. @ 6.65A 15V@ 13.3A 
lP 34-0.6859 I 34V C.T. @ 0.60A 17V@1.20A 
lP 34-1.5860 II 34V C.T. @ 1.50A 17V@ 3.00A 
lP 34-2.25861 III 34V C.T. @ 2.25A 17V@ 4.50A 
lP 34-4862 IV 34V C.T. @ 4.00A 17V@8.00A 
lP 34-6863 V 34V C.T. @ 6.00A 17V@12.0A 
LP 40-0.5864 I 40V C.T. @ 0.50A 20V@ 1.00A 
lP 40-1.25865 II 40V C.T. @ USA 20V@ 2.50A 
lP 40-1.9866 III 40V C.T. @ 1.90A 20V@3.80A 
lP 40-3.4867 IV 40V C.T. @ 3.40A 20V@6.80A 
lP 40-5868 V 40V C.T. @ 5.00A 20V@10.0A 
lP 56-0.35869 I 56V C.T. @ O.35A 28V@O.70A 
lP 56-0.9870 II 56V C.T. @ 0.90A 28V@ 1.80A 
lP 56-1.35871 III 56V C.T. @ U5A 28V@ 2.70A 
lP 56-2.4872 IV 56V C.T. @ 2.40A 28V@·4.80A 
lP 56-3.5873 V 56V C.T. @ 3.50A 28V@7.00A 
lP 88-0.23874 I 88V C.T. @ O.23A 44V@ OA6A 
lP 88-0.575875 II 88V C.T. @ 0.S75A 44V@ 1.15A 
lP 88-0.85876 III 88V C.T. @ 0.85A 44V@ 1.70A 
lP 88-1.S877 IV 88V C.T. @ 1.S0A 44V@3.00A 
lP 88-2.3878 V 88V C.T. @ 2.30A 44V@4.60A 
lP 120-0.17879 I 120V C.T. @ 170mA 60V@340mA 
lP 120-0.425880 II 120V C.T. @ 425mA 60V@850mA 
lP 120-0.625881 III 120V C.T. @ 625mA 60V@ 1.25A 
lP 120-1.1882 IV 120V C.T.@1.10A 60V@2.20A 
lP 120-1.7883 V 120V C.T. @ 1.70A 60V@3AOA 
lP 230-0.09884 I 230V C.T. @ 90mA l15V@ l80mA 
lP 230-0.22895 II 230V C.T. @ 220mA l15V@440mA 
lP 230-0.325886 III 230V C.T. @ 325mA l15V@ 650mA 
lP 230-0.6887 IV 230V C.T. @ 600mA l15V@1.20A 
lP 230-0.9888 V 230V C.T. @ 900mA 11SV@ 1.80A 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 e ~® 
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5600 TRANSFORMERS 5600 

For triple-output regulated supplies These lines wer~ designed around our standard PC, LP and 
CHASSIS-TRAN series transformers and are rated in terms of 
the final DC output after regulation by a 3-terminal IC regulator. 
1500V Hipot is standard. IDEAL FOR MICROPROCESSOR APPLICATIONS 

TYPE MPC AND DMPC 

MPC 
...---; L r--I 

"rrgJ '1.250f-i I---It-- .040 

DMPC I-- L--I 

T~ H 

L 
.18 
-,- . -"It--.04 

-i '"" .200 

TYPE MPL 
H 

(MAX.) 

o 
26 7 8 

8 PIN 

~ 
~ 

348910 

10 PIN 

I------A---j 

IIE
3 FOR 5 VOLT 

115 VOLT~ : DC OUTPUT 
50/60 HZ ~ E6 FOR ±12 VOLT 2~ 7 OR ±15 VOLT 

8 DC OUTPUT 
SCHEMATIC 

lies FOR5VOLT 
115/230' ~6 DC OUTPUT 
VOLT 5:J 7 FOR ±12 VOLT 
50160 Hz.:J ~: OR ±15 VOLT 

~'0 DC OUTPUT 

SCHEMATIC 

'J\\E: FOR 5 VOLT DC OUTPUT 
2 7 ,.!.o ~ 

6 
2 7 

• 8 , 

~~' Iii 
B W 

It J 
-ir- .020 1--1 

m~REF' 

L=L=:J 

115/230 
VOLT 
50160 HZ 3JIIE' FOR ±12 VOLT , OR ±15 VOLT 

• 10 DC OUTPUT 

3 It;Q 
.040 

TYPE MT AND DMT 

.187 DIA. MTG. 
HOLES (2) 

Part Number 
Primary 50/60 Hz DC Output 

115V 115/230V Output 1 Output 2 Size 
MPC-V-12B1 N/A 5V@180mA 12V@35mA V 
MPC-V-15B2 N/A 5V@180mA 15V@30mA V 
MPC-X-12B11 DMPC-X-12B31 5V@360mA 12V@60mA X 
MPC-X-15B12 DMPC-X-1SB32 5V@360mA 15V@50mA X 
MPC-Y-12B21 DMPC-Y-12B41 5V@835mA 12V@150mA Y 
MPC-Y-15B22 DMPC-Y-15B42 5V@835mA 15V@ 130mA Y 

N/A MPL-6-12B51 5V@135mA 12V@40mA 6 
N/A MPL-6-15B52 5V@135mA 15V@35mA 6 
N/A MPL-12-12B61 5V@270mA 12V@85mA 12 
N/A MPL-12-15B62 5V@270mA 15V@70mA 12 

MT-6-12A01 DMT -6-12A01 5V@1.75A 12V@210mA 6 
MT-6-15A02 DMT-6-15A02 5V@1.75A 15V@175mA 6 
MT-7-12A03 DMT-7-12A03 5V@2.8A 12V@350mA 7 
MT-7-15A04 DMT-7-15A04 5V@2.8A 15V@280mA 7 

Size 

6 
7 
8 
V 
X 
Y 

MT-8-12A05 DMT-8-12A05 5V@4A 12V@600mA 8 
MT-8-15A06 DMT-8-15A06 5V@4A 15V@500mA 8 

6 
12 

Type Lb •• 

MT 1.1 
MT 1.7 
MT 2.75 
MPC 0.31 
MPC 0.56 
MPC 0.75 
MPL 0.43 
MPL 0.68 

L 

3Y4 

SCHEMATIC 

2 IIC' FOR 5 VOLT 
115 VOLT~ )0 DC OUTPUT 
50/60 HZ ~ E6 FOR ±12 VOLT ."J 7 OR ±15 VOLT 

, DC OUTPUT 
SCHEMATIC 

115/230 ':J . DC OUTPUT II [
' FOR 5 VOLT 

VOLT l 10 FOR ±12 VOLT 
50160 HZ':J ~~ OR ±15 VOLT 

s ~,' DC OUTPUT 

SCHEMATIC 

W H A B C 
11J{, 11~, 2~6 1J{6 2W6 

31Ji", 1W6 2Y4 21Ji"6 1J{6 3Ye 
4~2 2114 2.'<, 3J{6 1~6 3'<6 
15/e 1Y4 13/8 - 1.100 -
We 1U6 15/e - 1.300 -
15fa 2114 13/a - 2.100 -
F/e 1'<, 0.850 1.600 0.375 0.187 
2Y2 2.000 1.065 2.000 0.500 0.250 

Ewe, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 e ~® 
(201) 245·3200 FAX 201 245 8430 ~~"INC. 

A'2220 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

Miniature Split-Bobbin • ~ 
Plug-In Power Transformers ____ ~ __ n~a~_~~f?_e~sC~_:b~~?_~~~ 
For printed circuit applications 

SPLIT BOBBIN-
HIGHLY ISOLATED 

6 PIN 
TYPE ST 

i C ----, 

PC TERMINAL 

l~/mJ r '"" 
0.041 .. 0> = 

",I 

~ 
l~ CLEARANCE HOLE FOR 

OPTIONAL MTG. SCREW 
AND NUT. 

NOTE: PINS 2 & 3 
OMITTED ON SINGLE 
PRIMARY VERSIONS 

[5 4J [5 
W¥041H~ C a~ ~ U' c~ ~ 115/230V 

50160 Hz 
1 ' 8 

6 PIN 8 PIN 
TYPE ST TYPE DST 

TRANSFORMERS WOUND ON A SPLIT BOBBIN 
PERMIT THE PRIMARIES AND SECONDARIES 
TO BE WOUND SIDE BY SIDE RATHER THAN 
ONE OVER THE OTHER. 
FEATURES ARE: 
2500V RMS Hipot 
Elimination of electro-static shield 
No cross-overs of primary and secondary leads 
Class B insulation -130°C 

Transformers can be supplied with single 115V or 
115/230V, 50/S0 Hz dual primaries. Secondaries can 
be series or parallel connected. 

Size VA L W H ML A B C 
2 1.1 13/s Ws '!{6 -- .250 .250 1.200 
3 2.4 13/s WS 1K6 -- .250 .250 1.200 
4 6 15/s 1!{6 1!{6 1}{6 .250 .350 1.280 
5 12 Fls 1J{6 1K6 1% .300 .400 1.410 
6 20 2'14 17/s H{6 1 V2 .300 .400 1.600 
7 36 2% 2K6 1J{6 t .400 .400 1.850 

Lbs. 
0.17 
0.25 
0.44 
0.70 
0.80 
1.10 

tSize 7 has 4 mtg. holes on 2YJ,xl3f4 centers for a #6 screw. Need not be nylon. 

Part Number Secondary RMS Rating 

Single 115V Dual 115/230V 
6 Pin 8 Pin Series Parallel 

ST 2-10B41 OST 2-1 OB41 10VC.T.@0.11A 5V@0.22A 
ST 3-10B1 OST 3-10B1 10V C.T. @ 0.25A 5V@0.5A 
ST4-10B2 OST 4-10B2 10V C.T.@0.6A 5V@ 1.2A 
ST 5-10B3 OST 5-10B3 10VC.T.@1.2A 5V@2.4A 
ST 6-10B4 OST 6-10B4 10VC.T. @2A 5V@4A 
ST7-10B51 OST7-10B51 10V C.T. @ 3.6A 5V@7.2A 

ST 2-12B42 OST 2-12B42 12.6V C.T. @ 0.09A 6.3V@ 0.18A 
ST 3-12B5 OST 3-12B5 12.6V C.T. @0.2A 6.3V@ O.4A 
ST 4-12B6 OST4-12B6 12.6V C.T. @ 0.5A 6.3V@ 1.0A 
ST 5-12B7 OST 5-12B7 12.6V C.T.@ 1.0A 6.3V@2.0A 
ST 6-12B8 OST 6-12B8 12.6VC.T.@1.6A 6.3V@3.2A 
ST7-12B52 OST 7-12B52 12.6V C.T. @ 2.85A 6.3V@5.7A 

ST 2-16B43 OST 2-16B43 16V C.T. @ 0.07A 8V@0.14A 
ST 3-16B9 OST 3-16B9 16V C.T. @ 0.15A 8V@0.3A 
ST 4-16B10 OST 4-16B10 16V C.T. @ O.4A 8V@0.8A 
ST 5-16B11 OST 5-16B11 16V C.T. @ 0.8A 8V@ 1.6A 
ST 6-16B12 OST 6-16B12 16V C.T. @ 1.25A 8V@2.5A 
ST 7-16B53 OST7-16B53 16V C.T. @ 2.25A 8V@4.5A 

ST 2-20B44 OST 2-20B44 20V C.T. @ 0.055A 10V@ 0.11A 
ST 3-20B13 OST 3-20B13 20V C.T. @0.12A 10V@0.24A 
ST 4-20B14 OST 4-20814 20V C.T. @ 0.3A 10V@0.SA 
ST 5-20B15 OST 5-20815 20V C.T. @ 0.6A 10V@1.2A 
ST 6-20816 OST 6-20816 20V C.T. @ 1A 10V@2A 
ST 7-20B54 OST 7-20854 20V C.T. @ 1.8A 10V@ 3.6A 

ST 2-24B45 OST 2-24845 24V C.T. @ 0.045A 12V@0.09A 
ST 3-24B17 OST 3-24B17 24V C.T. @ 0.1A 12V@0.2A 
ST 4-24B18 OST 4-24B18 24VC.T. @ 0.25A 12V@0.5A 
ST 5-24B19 OST 5-24B19 24V C.T. @ 0.5A 12V@1.0A 
ST 6-24B20 OST 6-24B20 24V C.T. @ 0.8A 12V@ 1.6A 
ST 7-24B55 OST 7-24B55 24V C.T. @ 1.5A 12V@ 3.0A 

ST 2-28B46 OST 2-28B46 28V C.T. @ 0.04A 14V@ 0.08A 
ST 3-28B21 OST 3-28B21 28V C.T. @ 0.085A 14V@0.17A 
ST 4-28B22 OST 4-28B22 28V C.T. @ 0.2A 14V@0.4A 
ST 5-28B23 OST 5-28B23 28V C.T. @ 0.42A 14V@ 0.B4A 
ST 6-28B24 OST 6-28B24 28V C.T. @0.7A 14V@1.4A 
ST 7-28B56 OST 7-28B56 28V C.T. @ 1.3A 14V@ 2.6A 

ST 2-36B47 OST 2-36B47 36V C.T. @ 0.03A 18V@ 0.06A 
ST 3-36825 OST 3-36B25 36V C.T. @ 0.065A 18V @0.13A 
ST 4-36B26 OST 4-36826 36V C.T. @0.17A 18V@0.34A 
ST 5-36B27 OST 5-36827 36V C.T. @ 0.35A 18V@0.7A 
ST 6-36828 OST 6-36828 36V C.T. @ 0.55A 18V@ 1.1A 
ST7-36B57 OST 7-36B57 36V C.T. @1A 1BV @ 2A 

ST 2-48848 OST 2-48848 48V C.T. @ 0.023A 24V@0.046A 
ST 3-48829 OST 3-48B29 4BV C.T. @ 0.05A 24V@0.1A 
ST 4-48B30 OST 4-4BB30 48V C.T. @0.125A 24V@0.25A 
ST 5-4B831 DST 5-48831 48V C.T. @ 0.25A 24V@0.5A 
ST 6-48B32 OST 6-4BB32 4BV C.T. @ O.4A 24V@0.8A 
ST7-4BB58 OST 7-48B58 48V C.T. @ 0.75A 24V@ 1.5A 

ST 2-56B49 OST 2-56849 56V C.T. @ 0.02A 28V@0.04A 
ST 3-56B33 OST 3-56B33 56V C.T. @ 0.045A 28V@0.09A 
ST 4-56B34 DST 4-56B34 56V C.T.@ 0.11A 28V@0.22A 
ST 5-56B35 DST 5-56835 56V C.T. @ 0.22A 28V@0.44A 
ST 6-56836 DST 6-56B36 56V C.T. @ 0.35A 2BV@0.7A 
ST7-56B59 OST 7-56B59 56V C.T. @ 0.65A 28V@ 1.3A 

ST 2-120B50 OST 2-120B50 120V C.T. @ 0.01 A 60V@0.02A 
ST 3-120B37 OST 3-120837 120V C.T. @ 0.02A 60V@0.04A 
ST 4-120B38 OST 4-120B38 120V C.T. @ 0.05A 60V@0.1A 
ST 5-120B39 OST 5-120B39 120V C.T. @ 0.1A 60V@0.2A 
ST 6-120B40 OST 6-120B40 120V C.T. @0.16A 60V@0.32A 
ST7-120860 DST7-120B60 120V C.T. @ 0.3A 60V@0.6A 

EWC, Inc. reserves the right to make changes without notice in design and specificatIOns In order to effect product Improvement. 
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5600 TRANSFORMERS 5600 

CHASSIS-TRAN ® __ ----'--___ <l_SR_~_~~~~_n~_c~:~_~~~~: 

~H:-l 

Q,~ 

QUICK CONNECT POWER 
TRANSFORMERS 
2500 Volt RMS Hipot in a variety of practical sizes. Maximum 
operating temperature 130°C available with either single 115 
or dual 115/230V primary. . 

EWC's split bobbin and non-concentric winding provide 
better insulation and high signal isolation, thus eliminating the 
need for electrostatic shielding. 

Adaptations of standard transformers are also available. Dots 
on schematics shown below indicate like polarity. 

PART NUMBER SECONDARY 
SINGLE 115V DUAL 115/230V RMS RATING 
241-3-10Al DP 24l-3-10Al 1 OV C.T. @ O.25A 
241-4-10Al1 DP 241-4-10A11 10V C.T. @ O.6A 
241-5-10A21 DP 241-5-1 OA21 10VC.T.@1.2A 
241-6-10A31 DP 241-6-1 OA31 10V C.T. @ 3.0A 
241-7-10Ml DP 241-7-10Ml 1 OV C.T. @ 5.0A 
241-8-10A51 DP 241-8-1 OA51 10V C.T. @ 10A 
241-3-12A2 DP 241-3-12A2 12.6V C.T. @ 0.2A 
241-4-12A12 DP 241-4-12A12 12.6V C.T. @ O.5A 
241-5-12A22 DP 241-5-12A22 12.6V C.T. @ 1.0A 
241-6-12A32 DP 241-6-12A32 12.6VC.T.@2.5A 
241-7-12M2 DP241-7-12M2 12.6V C.T. @ 4.0A 
241-8-12A52 DP 241-8-12A52 12.6V C.T. @ 8.0A 
241-3-16A3 DP 241-3-16A3 16V C.T. @ 0.15A 
241-4-16A13 DP 241'4-16A13 16V C.T. @ O.4A 
241-5-16A23 DP 241-5-16A23 16V C.T. @ O.BA 
241-6-16A33 DP 241-6-16A33 16V C.T. @ 2.0A 

.187 DIA. MTG. 241-7-16M3 DP 241-7-16M3 16V C.T. @ 3.5A 
HOLES (2) 241-8-16A53 DP 241-8-16AS3 16V C.T. @ 6.25A 

S 

F 

SINGLE 115V 

SINGLE PRIMARY 

SIZE VA L 

3 2.4 2)16 

4 6 2% 

i 12 21K6 
.3 30 31f4 

7 56 31)16 

8 100 4).3'2 

A·2222 

S 
T 

F 

W 

1)16 

11f4 

1% 

11)16 

113{6 

S1 
F1 

S2 
F2 

DUAL 115/230V 

SO/60Hz S2] 

F2 

s 
T 

DUAL PRIMARY 

H A B ML LBS. 

H{6 1% :!(6 1314 0.25 

1% 1% 1)16 2 0.44 

1% 117{6 1K6 2% 0.7 

117{6 27{6 1)16 21K6 1.1 

21f4 21)16 1)16 31fa 1.7 

241-3-20M DP 241-3-20M 20V C.T. @ 0.12A 
241-4-20A 14 DP 241-4-20A14 20V C.T. @ O.3A 
241-5-20A24 DP 241-5-20A24 20V C.T. @ 0.6A 
241-6-20A34 DP 241-6-20A34 20V C.T. @ 1.5A 
241-7-20M4 DP 241-7-20M4 20V C.T. @ 2.8A 
241-8-20A54 DP 241-8-20A54 20V C.T. @ 5.0A 
241-3-24A5 DP 24l-3-24A5 24V C.T. @ 0.1A 
241-4-24A15 DP 241-4-24A15 24V C.T. @ 0.25A 
241-S-24A25 DP 241-S-24A25 24V C.T. @ O.5A 
241-6-24A35 DP 241-6-24A35 24V C.T. @ 1.25A 
241-7 -24M5 DP 241-7-24M5 24V C.T. @ 2.4A 
241-8-24A55 DP 241-8-24A5S 24V C.T. @ 4.0A 
241-3-28A6 DP 24l-3-28A6 2BV C.T. @ 0.085A 
241-4-28A16 DP 241-4-28A 16 28V C.T. @ 0.2A 
241-5-28A26 DP 241-S-28A26 2BV C.T. @ 0.42A 
241-6-28A36 DP 241-6-28A36 28V C.T. @ 1.1A 
241-7-28M6 DP241-7-2BM6 2BV C.T. @ 2.0A 
241-8-28AS6 DP 241-8-28A56 28V C.T. @ 3.6A 
241-3-36A7 DP 241-3-36A7 36V C.T. @ 0.065A 
241-4-36A 17 DP 241-4-36A17 36V C.T. @ O.17A 
241-5-36A27 DP 241-S-36A27 36V C.T. @ O.35A 
241-6-36A37 DP 241-6-36A37 36V C.T. @ O.8SA 
241-7-36M7 DP 241-7-36M7 36V C.T. @ 1.5A 
241-8-36A57 DP 241-8-36A57 36V C.T. @ 2.8A 
241-3-48A8 DP 241-3-48A8 4BV C.T. @ O.05A 
241-4-4BA18 DP 241-4-48A18 48V C.T. @ O.125A 
241-5-48A28 DP 241-5-48A28 48V C.T. @ O.25A 
241-6-48A38 DP 241-6-48A38 48V C.T. @ O.63A 
241-7-48M8 DP 241-7-48M8 48V C.T. @ 1.2A 
241-8-48A58 DP 241-8-48A58 48V C.T. @ 2.0A 
241-3-56A9 DP 24l-3-56A9 56V C.T. @ O.045A 
241-4-56A19 DP 241-4-56A19 56V C.T. @ O.llA 
241-S-56A29 DP 241-5-56A29 56V C.T. @ O.22A 
241-6-56A39 DP 241-6-56A39 56V C.T. @ 0.54A 
241-7-56M9 DP 241-7-56M9 56V C.T. @ 1.0A 
241-8-56A59 DP 241-8-56A59 56V C.T. @ 1.8A 
241-3-120Al0 DP 24l-3-120A10 120V C.T. @ 0.02A 
241-4-120A20 DP 241-4-120A20 120V C.T. @ 0.05A 
241-5-120A30 DP 241-5-120A30 120V C.T. @ O.lA 
241-6-120MO DP 241-6-120MO 120V C.T. @ O.2SA 
241-7-120A50 DP 241-7 -120A.SO 120V C.T. @ O.5A 
241-B-120A60 DP 241-8-1201X60 120V C.T. @ O.B5A 

2114 2:!{6 3)16 17{6 3:!{6 2.75 ... .. ExplanatIOn of part number senes 241 Slze-4 Sec. Volts 36 Pref,x DP used on dual 
primary versions. 

EWe, Inc. reserves the roght to make changes without notice in design and specifications in order to effect product improvement. 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 
(201) 245·3200 FAX 201 245 jl430 
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5600 TRANSFORMERS 5600 

Power 
_____________ Transformers 
INTERNATIONAL SERIES 
POWER TRANSFORMERS 
Designed to meet Ul, VDE, IEC, CSA. 

The EWC series of International Transformers is designed and 
built to meet U.S. and international safety standards. 

These transformers are available in both PC and chassis-mount 
construction. With power ratings of 2.5VA to 175VA, these trans
formers are built on dual-bobbins with insulating shrouds to 
provide 4000V RMS isolation between primary and secondary. 
The non-concentric construction reduces primary to secondary 
capacitance and eliminates the need for an electrostatic shield. 

PART NO. VA 
SECONDARY RMS RATING 

PC MOUNT (SIZE) SERIES PARAllEL 

14A-2.5-10B1 2.5 10V C.T. @0.25A 5V@0.5A 
14A-5.0-10B2 5.0 10V C.T. @0.5A 5V@1.0A 
14A-1 0-1 OB3 10.0 10V C.T. @1.0A 5V@2.0A 
14A-20-10B4 20.0 10VC.T.@2.0A 5V@4.0A 
14A-30-10B5 30.0 1 OV C.T. @3.0A SV@6.0A 
14A-56-10B6 56.0 10V C.T. @5.6A 5V@11.2A 

14A-2.5-12B7 2.5 12.6V C.T. @0.2A 6.3V@0.4A 
14A-5.0-12BB 5.0 12.6V C.T. @O.4A 6.3V@0.BA 
14A-10-12B9 10.0 12.6V C.T. @O.BA 6.3V@1.6A 
14A-20-12B10 20.0 12.6V C.T. @1.6A 6.3V@3.2A 
14A-30-12B11 30.0 12.6V C.T. @2.4A 6.3V@4.8A 
14A-56-12B12 56.0 12.6V C.T. @4.4A 6.3V@8.BA 

14A-2.5-16B13 2.5 16V C.T. @O.15A 8V@0.3A 
14A-5.0-16B14 5.0 16V C.T. @0.31A 8V@0.62A 
14A-10-16B15 10.0 16V C.T. @0.62A 8V@1.25A 
14A-20-16B16 20.0 16V C.T. @1.25A BV@2.5A 
14A-30-16B17 30.0 16VC.T. @1.9A 8V@3.8A 
14A-56-16B1B 56.0 16V C.T.@3.5A BV@7.0A 

14A-2.5-20B19 2.5 20VC.T. @0.12A 10V@0.24A 
14A-5.0-20B20 5.0 20V C.T. @0.25A 10V@0.5A 
14A-10-20B21 10.0 20V C.T. @0.5A 10V@1.0A 
14A-20-20B22 20.0 20V C.T. @1.0A 10V@2.0A 
14A-30-20B23 30.0 20V C.T. @1.5A 10V@3.0A 
14A-56-20B24 56.0 20V C.T. @2.BA 10V@5.6A 

14A-2.5-24B25 2.5 24VC.T. @0.1A 12V@0.2A 
14A-5.0-24B26 S.O 24V C.T. @0.21A 12V@0.42A 
14A-10-24B27 10.0 24V C.T. @0.42A 12V@0.B4A 
14A-20-24B28 20.0 24V C.T. @0.B3A 12V@1.66A 
14A-30-24B29 30.0 24V C.T. @1.25A 12V@2.5A 
14A-56-24B30 56.0 24V C.T. @2.33A 12V@4.66A 

14A-2.5-28B31 2.5 28V C.T. @0.09A 14V@0.1BA 
14A-5.0-2BB32 5.0 2BVC.T.@0.1BA 14V@0.36A 
14A-10-28B33 10.0 28V C.T. @0.36A 14V@0.72A 
14A-20-28B34 20.0 28V C.T. @0.72A 14V @1.44A 
14A-30-28B35 30.0 28V C.T. @1.06A 14V@2.12A 
14A-56-2BB36 56.0 2BV C.T. @2.0A 14V@4.0A 

14A-2.5-36B37 2.5 36V C.T. @0.07A 18V@0.14A 
14A~5.0-36B38 5.0 36V C.T. @0.14A 18V@0.28A 
14A-10-36B39 10.0 36V C.T. @0.28A 18V@0.56A 
14A-20-36B40 20.0 36V C.T. @0.56A 18V@1.12A 
14A-30-36B41 30.0 36V C.T. @0.82A 18V@1.64A 
14A-56-36B42 56.0 36V C.T. @1.56A 1BV@3.12A 

2F&] 115V 
50/60 Hz 

2S • 1Ft) 115V 
50/60 Hz 

1S • 

CLEARANCE HOLES FOR 
OPTIONAL MTG SCREWS 

C 3S 

3F 

C 4S 

4F 

MECHANICAL DIMENSIONS 
VA WT. l W H A B 
2.5 0.25 1.625 1.312 1.125 .200 .250 
5.0 0.37 1.625 1.312 1.375 .200 .400 

10.0 0.53 1.875 1.562 1.375 .200 .400 
20.0 0.90 2.250 1.875 1.625 .400 .400 
30.0 1.15 2.625 2.187 1.562 .550 .275 
56.0 1.70 3.000 2.500 1.B12 .600 .300 

VA C D E F PIN DIM MTG 
2.5 1.000 - - 1.062 ;025 sa #4 
5.0 1.000 - - 1.062 .025 sa #4 

10.0 1.140 - - 1.250 .03B sa #4 
20.0 1.460 - - 1.500 .038 sa #4 
30.0 1.680 2.18 1.75 - .045 sa #6 
56.0 1,900 2.50 2 - .045 sa #6 

725 FEDERAL AVENUE, KENilWORTH, NJ 07033 e ~® 
(201) 245-3200 FAX 201 245 8430 ~T~INC. 
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5600 TRANSFORMERS 5600 

Power 
~ansfor~ers_· ~~~~~~~~~~~~ 

~::'~ C .. 3S 50/60 Hz 

2S 3F 

INTERNATIONAL SERIES 
POWER TRANSFORMERS 
Designed to meet UL, VDE, IEC, CSA. ,,;~~, 1 C· .4S 

lS ~ PART NO. (SIZE) 
SECONDARY RMS RATING 

FIGURE A 

QUICK 
CONNECT 

OR 
SOLDER-LUG 
TERMINALS 

SCHEMATIC 

(2) 

CHASIS MOUNT 

A41-25-1 OA 1 
A41-43-10A2 
A41-80-10A3 
A41-130-10A4 
A41-175-10A5 

A41-25-12A7 
A41-43-12A8 
A4HO·12A9 
A41·130·12A10 
A41·175·12A11 

A41·25·16A13 
A41·43·16A14 
A41·BO·16A15 
A41·130·16A16 
A41·175·16A17 

A41-25·20A19 
A41·43·20A20 
A41·80·20A21 
A41-130·20A22 
A41·175·20A23 

A41·25·24A25 
A41·43·24A26 
A41·80·24A27 
A41·130-24A28 
A41-175·24A29 

A41·25-28A31 
A41·43·2BA32 
A41·BO-2BA33 
A41-130-2BA34 
A41·175·2BA35 

A41·25-36A37 
A41·43·36A3B 
A41·BO·36A39 
A41·130-36A40 
A41-175·36A41 

A41·25·230A42 
A41·43·230A43 
A41·80·230A44 
A41-130·230A45 
A41·175·230A46 

VA SERIES 

25 10V C.T.@2.5A 
43 10V C.T. @4.3A 
BO 10V C.T. @8.0A 

130 10V C.T. @13.0A 
175 10VC.T.@17.5A 

25 12.6VC.T.@2.0A 
43 12.6V C.T. @3.4A 
80 12.6V C.T.@6.3A 

130 12.6V C.T. @10.3A 
175 12.6V C.T. @14.0A 

25 16V C.T. @1.6A 
43 16V C.T. @2.7A 
80 16V C.T. @5.0A 

130 16V C.T. @B.1A 
175 16V C.T. @11.0A 

25 20V C.T. @1.25A 
43 20V C.T. @2.2A 
80 20V C.T. @4.0A 

130 20V C.T. @6.5A 
175 20V C.T. @8.8A 

25 24V C.T.@1A 
43 24V C.T. @1.8A 
80 24V C.T. @3.3A 

130 24V C.T. @5.4A 
175 24V C.T. @7.3A 

25 2BV C.T. @0.9A 
43 2BV C.T. @1.5A 
BO 28V C.T. @2.BA 

130 28V C.T. @4.6A 
175 28V C.T. @6.25A 

25 36V C.T. @0.7A 
43 36VC.T.@1.2A 
BO 36V C.T. @2.2A 

130 36V C.T. @3.6A 
175 36V C.T. @4.8A 

25 230VC.T. @0.11A 
43 230V C.T. @0.19A 
BO 230V C.T. @0.35A 

130 230V C.T. @0.57A 
175 230V C.T. @0.76A 

1F 
1S MECHANICAL DIMENSIONS 

VA 
25 

FIGUREB 43 
MTG SLOTS (4). 80 

130 
175 

VA 
25 
43 
BO 

130 
175 

QUICK-CONNECT 
OR SOlOER lUG-TERMINAL 

e ~® 725 FEDERAL AVENUE, KENILWORTH, NJ 07033 ~"'~INC. (201) 245·3200 FAX 201 2458430 

WT. L 
1.25 2.B12 
1.6 3.125 
2.8 2.500 
4.1 2.B12 
6.5 3.125 

C T 
.312 .187 
.312 .187 
.312 .187 
.375 0.25 
.375 0.25 

A·2224 For manufacturers' sales offices, see yellow pages 

W H 
1.875 2.312 
2.062 2.6B7 
2.375 3.000 
2.875 3.375 
2.875 3.750 

ML MW 
2.375 -
2.B12 -
2.000 2.18 
2.250 2.50 
2.500 2.50 

PARALLEL 

5V @5.0A 
5V@B.6A 
5V @16.0A 
5V @26.0A 
5V@35.0A 

6.3V @4.0A 
6.3V @6.BA 
6.3V @12.6A 
6.3V @20.6A 
6.3V@2B.OA 

8V@3.2A 
BV@5.4A 
BV@10.0A 
8V @16.2A 
BV @22.0A 

10V @2.5A 
10V @4.4A 
10V@8.0A 
10V @13.0A 
10V @17.6A 

12V@2A 
12V @3.6A 
12V@6.6A 
12V@10.BA 
12V @14.6A 

14V@1.B6A 
14V@3.0A 
14V@5.6A 
14V@9.2A 
14V@12.5A 

1BV@1.4A 
1BV @2.4A 
18V @4.4A 
18V@7.2A 
18V@9.6A 

115V @0.22A 
115V@O.3BA 
115V@O.7A 
115V@1.14A 
115V@1.52A 

A B 
2.000 1.125 
2.250 1.125 

- 1.375 
- 1.625 
- 1.625 

MTG FIG. 
#6 A 
#6 A 
#6 B 
#8 B 
#8 B 

EEM 1988 



5600 TRANSFORMERS 5600 

Split-Bobbin Dual Chokes 
________ Isolation,& Auto Transformers 

RECTIFIER 
POWER CHOKE 

RP·CL 0.1/0.2 
RP-CM 0.1/0.2 
RP-CH 0.1/0.2 
RP-CL 0.25/0.5 
RP-CM 0.25/0.5 
RP-CH 0,25/0,5 
RP-CL 0.5/1 
RP·CM 0,5/1 
RP·CH 0.5/1 
RP·CL 1/2 
RP-CM 1/2 
RP-CH 1/2 
RP-CL 2/4 
RP·CM 2/4 
RP·CH 2/4 
RP·CL 4/8 
RP·CM 4/8 
RP·CH 4/8 
RP·CL 6/12 
RP·CM 6/12 
RP·CH 6/12 
RP·CL 8/16 
RP·CM 8/16 
RP·CH 8/16 
RP·CL 10/20 
RP·CM 10/20 
RP·CH 10/20 
RP·CL 12/24 
RP-CM 12/24 
RP-CH 12/24 
RP·CL 15/30 
RP·CM 15/30 
RP·CH 15/30 
RP·CL 25/50 
RP·CM 25/50 
RP·CH 25/50 
RP·CL 50/100 
RP·CM 50/100 
RP·CH 50/100 

VA 
SIZE MAX. 

I 2.5 
II 6.5 

lI(a) 20 
III 13 
IV 25 
V 40 

Veal 120 
VI 65 
VII 90 
VIII 130 
IX 185 

IX(a) 500 
IX (b) 750 

X 270 
XI 360 
XII 550 
XIV 825 
XV 1600 
XVI 1500 

EEM 1988 

SERIES (NOM VALUES) 
L Ide OCR Et 

(mH) (A) (OHMS) (Vs) 
3000 0.1 280 0.40 
6000 0.1 360 0.75 
14,000 0.1 500 1.75 
480 0.25 44 0.15 
1500 0.25 72 0.50 
3200 0.25 96 1.00 
240 0.5 14 0.15 
560 0.5 20 0.35 
1200 0.5 36 0.80 
100 1.0 4.4 .125 
200 1.0 6.0 .250 
380 1.0 8.0 .500 
25 2.0 1.1 .060 
50 2.0 1.4 .125 
160 2.0 3.0 .400 
8.4 4.0 0.3 .045 
24 4.0 0.5 .125 
68 4.0 1.0 .300 
7.2 6.0 0.2 .065 
17 6.0 0.3 .125 
28 6.0 0.4 , .200 
10 8.0 0.18 .10 
26 8.0 0.36 .25 
76 8.0 0.56 .75 

6 10 0.10 .075 
22 10 0.28 .25 
46 10 0.34 .55 
4.6 12 .072 .06 
15 12 .1BO .20 
32 12 .220 .45 
4 15 .064 .08 
16 15 .140 .30 
32 15 .220 .55 
1.7 25 .028 .05 
6.8 25 .056 .20 
12 25 .OBO .35 
0.9 50 .012 .055 
1.7 50 .014 .10 
3.0 50 .020 .175 

WT. (LB.) 
APPROX. W L 

.25 1114 2J{6 

.375 1% 23/0 

.5 11/2 2% 

.625 1112 2% 
1.0 1% 3lf4 
1.25 17/0 3114 
1.5 2110 3114 
1.75 2 31J{6 
2.5 2114 4 
3.5 2112 4lf2 
4.75 2% 3% 
6 3114 3% 
8 4 3% 
6.25 3 4110 
8 31/4 4112 
12 4% 4112 
17 4112 5114 
25 6 5114 
22.5 4112 6% 

SIZE 
I 
II 
IV 
I 
III 
V 

" IV 
VI 
III 
V 

VII 
III 
V 

VIII 
IV 
VII 
IX 
VI 

VIII 
IX 

VIII 
X 

XIV 
VIII 
XI 

XIV 
VIII 
XI 

XIV 
IX 
XII 
XVI 
IX 

XIV 
XVI 
XI 

XIV 
XVI 

H 
1~6 
13/0 
1% 
1% 
11~6 
1% 
11~6 
2114 
2~6 
27/e 
3110 
311e 
311e 
3U6 
3% 
3% 
4% 
43/0 
5~6 

SPLIT BOBBIN ISOLATION TRANSFORMERS 
3 VA to 1.25 KVA (50/60 Hz) 230V/230V or 115V/115V or 230V/115V 
or 115V/230V 1.5 KV RMS Hipot - UL Class B (130°C) 

115V 3~ [:7 
5~/60 Hz 115V 8 

IT SERIES 

(MIg. Slyle: C) 
(STD. SIZE l.vll) 

ISOLATION 
TRANSFORMER 

IT 200.3·0F 
IT 200.7·0F 
IT 201.5-0F 
IT 202.5·0F 
IT 204·0F 
IT 206·0F 
IT 208·0F 
IT 212·0F 
IT 21B·OF 
IT 225·0F 
IT 235·0F 
IT 255·0F 
IT 2BO-OF 
IT 2125·0F 

BOBBIN AUTO TRANSFORMERS 

VA 
MAX. 

3 
7 

15 
25 
40 
60 
BO 

120 
180 
250 
350 
550 
800 

1250 

SIZE 
I 
II 
III 
IV 
V 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
XIV 
XV 

10 VA to 2.5 KVA (50-500 Hz) Step Down: 230V/115V or Step Up: 115V/ 
230V 1.5 KV RMS Hlpot - UL Class B (130°C) 

ML 
13/4 
2 
2 
2% 
2W6 
2% 
21~6 
3118 
3~6 
4 
3110 
3110 
3110 
3U6 
3% 
3% 
43/0 
4% 
5~6 

50J~8~z 2 

115V 

3---''---

AT SERIES 

(MIg. Slyll B) 
(STD: SIZE VIII·XVI) 

MW 
-
-
-
-
-
-
-
-
-
-

2114 
2% 
3U6 
2% 
2112 
3112 
35/0 
5110 
3114 

AUTO VA 
TRANSFORMER MAX. 

AT 101 10 
AT 102 20 
AT 104 40 
AT107 70 
AT 110 100 
AT 112 120 
AT 115 150 
AT120 200 
AT 125 250 
AT 135 350 
AT 150 500 
AT 175 750 
AT 1100 1000 
AT 1150 1500 
AT 1250 2500 

, · E: 
:~lV", i E: 

RPT SERIES 

• E: 115V 
50/60 Hz 

2 

3 
·0 E: 115V 

50/60 Hz 0 

4 10 

DRPT SERIES 

SIZE 
I 

II (a) 
III 
IV 
V 

Veal 
VI 
VII 
VIII 
IX 

IX(a) 
IX(b) 
XII 
XIV 
XV 
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5600 

Split-Bobbin Rectifier 
Power Transformers 

TRANSFORMERS 5600 

1 VA to 1.5 KVA -115V @ 50/60 Hz Primary 1500V RMS Hipot - UL Class B (130DC) - Open Fraine (STD) 

Primary Secondary Ratings (RMS) 
115V Mig. 

SOI80 Hz Series Parallel Slyle Size 

Primary Secondary Ratings (RMS) 
115V 

SO/60 Hz Series Parallel 

RPT 10-0.1 10V C.T. O.lA we'r C I 
RPT 10-0.25 10V C.T. 0.2SA SV C.T. O.SA C I 
RPT 10-0.5 10V C.T. O.SA SV C.T. lA C II 
RPT 10-1 10V C.T. lA SV C.T. 2A 0 III 
RPT 10-2 10V O.T. 2A SV C.T. 4A 0 IV 
RPT 10-4 10V O.T. 4A SV C.T. SA C V 
RPT 10-6 10VC.T. 6A SVC.T. 12A C VI 
RPT 10-8 10V C.T. 8A SVC.T. ~ 16A C VII 
RPT 10-12 10V C.T. 12A 5V C.T. 24A C VIII 
t'PT 10-lS 10V C.T. lSA SVC.T. 30A B IX 
RPT 10-2S 10V C.T. 2SA SVC.T.@SOA B X 
RPT 10-30 10V C.T. 30A SVC.T. @60A B XI 
RPT 10-50 10V C.T. 50A SV C.T. ~ 100A B XII 
RPT 10-75 10VC.T. 7SA SV C.T. 150A B XIV 
RPT 10-100 10V C.T. 100A 5V C.T. 200A B XVI 

RPT 12-8-0.1 12.SV C.T. ~ O.lA 6.4V C.T. ~ 0.2A C I 
RPT 12.8-0.25 12.SV C.T. 0.2SA 6.4V C.T. O.SA C II 
RPT 12.8-0.5 12.BV C.T. O.SA 6.4V C.T. lA C II 
RPT 12.8-1 12.8V C.T. lA 6.4V C.T. ~ 2A C III 
RPT 12.8-2 12.8V C.T. 2A 6.4V C.T. 4A C V 
RPT 12.8-4 12.8V C.T. 4A 6.4V C.T. 8A C VI 
RPT 12.8-6 12.8V C.T. 6A 6.4V C.T. ~ 12A C VII 
RPT 12.8-8 12.BV C.T. BA 6.4V C.T. 16A C VIII 
RPT 12.8-12 12.BV C.T. 12A 6.4V C.T. 24A B IX 
RPT 12.B-20 12.BV C.T. 20A 6.4V C.T. @ 40A B X 
RPT 12.8-2S 12.BV C.T. 2SA 6.4V C.T. @ SOA B XI 
RPT 12.8-S0 12.BV C.T. SOA 6.4V C.T. @ 100A B XIV 
RPT 12.B-l00 12.BV C.T. 100A 6.4V C.T. @ 200A B XVI 

RPT 16-0.1 16V C.T. ~ O.lA 8V C.T. ~ 0.2A C I 
RPT 16-0.25 16VC.T. 0.2SA BV C.T. O.SA C II 
RPT 16-0.S 16V C.T. O.SA SVC.T. ~ lA C III 
RPT 16-1 16V C.T. lA 8V C.T. 2A C IV 
RPT 16-2 16V C.T. 2A 8VC.T. ~ 4A C V 
RPT-16-4 16V C.T. 4A SV C.T. SA C VI 
RPT 16-6 16VC.T. 6A SV C.T. 12A C VIII 
RPT 16-8 16V C.T. 8A 8V C.T. ~ 16A C VIII 
RPT 16-10 16V C.T. lOA 8V C.T. 20A B IX 
RPT 16-12 16V C.T. 12A SV C.T. 24A B X 
RPT 16-20 16V C.T. 20A 8V C.T. @40A B XI 
RPT 16-25 16V C.T. 2SA 8VC.T. ~ 50A B XII 
RPT 16-S0 16V C.T. SOA 8V C.T. 100A B XIV 
RPT 16-7S 16V C.T. 75A 8VC.T. lS0A B XVI 

RPT 6S-0.1 6BV C.T. ~ 0.1A 34V C.T. @ 0.2A 
RPT 6S-0.25 6BV C.T. 0.2SA M"l" RPT 68-0.5 68V C.T. O.SA 34V C.T. 1A 
RPT 6S-1 6svc.T·11A 34VC.T. 2A 
RPT 6S-1.S 6SV C.T. 1.5A 34V C.T. 3A 
RPT 6S-2 6BV C.T. 2A 34V C.T. 4A 
RPT 6S-3 6BV C.T. 3A 34VC.T. 6A 
RPT 6B-4 6SV C.T. 4A 34V C.T. BA 
RPT 6S-6 6SVC.T. ~ 6A 34V C.T. 12A 
RPT 6S-S 6SV C.T. SA 34V C.T. 16A 
RPT 6S-12 6BV C.T. @ 12A 34V C.T. 24A 
RPT 6S-1S 68V C.T. @ 1SA 34V C.T. ~ 30A 
RPT 6S-20 68V C.T. @ 20A 34V C.T. 40A 

RPT 80-0.1 80V C.T. ~ 0.1A ,"ve'''r'' RPT 80-0.25 80V C.T. 0.2SA 40V C.T. O.SA 
RPT 80-0.S 80V C.T. ~ 0.5A 40VC.T. 1A 
RPT SO.1 80V C.T. 1A 40V C.T. 2A 
RPT 80-1.5 80V C.T. @ 1.5A 40V C.T. 3A 
RPT SO-2 80VC.T. ~ 2A 40V C.T. 4A 
RPT SO-3 SOV C.T. 3A 40vc.T·16A 
RPT SO-4 80VC.T. @4A 40V C.T. SA 
RPT 80-6 SOVC.T. @6A 40VC.T. 12A 
RPT SO-S SOVC.T. @SA 40V C.T. 16A 
APT SO-12 SOV C.T. @ 12A 40V C.T. 24A 

APT S8-0.1 S8V C.T. @ 0.1A 44V C.T. @ 0.2A 
APT 8S-0.25 SSV C.T. @ 0.25A 44V C.T. ~ 0.5A 
RPT 88-0.5 S8V C.T. @ 0.5A 44V C.T. 1A 
APT 8S-1 S8V C.T. ~ lA 

"ve"'I" APT SS-2 SSV C.T. 2A 44V C.T. 4A 
RPT 8S-3 SSVC.T. @ 3A 44V C.T. 6A 
APT SS-4 S8VC.T. @4A 44V C.T. SA 
APT SS-6 S8VC.T.@ 6A 44VC.T. 12A 
RPT SS-S SSVC.T. @SA 44V C.T. 16A 
APT SS-12 88V C.T. @ 12A 44V C.T. 24A 

APT 120-0.1 120V C.T. @ 0.1A 60V C.T. @ 0.2A 
RPT 120-0.25 120V C.T. @ 0.25A 60V C.T. ~ O.SA 
APT 120-0.5 120V C.T. @ 0.5A 60VC.T. 1A 
RPT 120-1 120V C.T. @ 1A 60VC.T. @ 2A 
RPT 120-1.S 120VC.T. @1.SA 60VC.T.@ 3A 
APT 120-2 120V C.T. @ 2A 60VC.T. ~ 4A 
APT 120-3 120V C.T. @ 3A 60V C.T. 6A 
RPT 120-4 120V C.T. @ 4A 60V C.T. SA 

RPT 24-0.1 

~vel" 
12V C.T. @ 0.2A C I 

RPT 24-0.25 24V C.T. 0.25A 12V C.T. ~ O.SA C II 
RPT 24-0.5 24V C.T. O.SA 12V C.T. 1A C III 
RPT 24-1 24V C.T. 1A 12V C.T. ~ 2A C IV 
RPT 24-2 24V C.T. 2A 12VC.T. 4A C VI 
RPT 24-3 24V C.T. 3A 12V C.T. 6A C VII 
RPT 24-4 24V C.T. 4A 12V c.T'ISA C VIII 
RPT 24-6 24V C.T. 6A 12V C.T. 12A B IX 
RPT24-B 24V C.T. BA 12V C.T. 16A B X 
RPT 24-12 24V C.T. ~ 12A 12V C.T. 24A B XI 
RPT 24-20 24V C.T. 20A 12V C.T. 40A B XII 
RPT 24-25 24V C.T. ~ 2SA 12V C.T. ~ SOA B XIV 
RPT 24-50 24V C.T. SOA 12V C.T. 100A B XVI 
RPT 36-0.1 36V C.T. ~ 0.1A "ve"r" C II 
RPT 36-0.25 36V C.T. 0.2SA 1BV C.T. O.SA C III 
RPT 36-O.S 36V C.T. O.SA lBVC.T. 1A C IV 
RPT 36-1 36vc.T·11A 18V C.T. 2A C VI 
RPT 36-2 36V C.T. 2A 1SV C.T. 4A C VII 
RPT 36-3 36V C.T. 3A 1SV C.T. 6A C VIII 
RPT 36-4 36V C.T. 4A 1SV C.T. @ SA B IX 
RPT 36-6 ,we",; OA 

1SV C.T.@ 12A B X 
RPT 36-8 36V C.T. BA 1BV C.T. ~ 16A B XI 
RPT 36-12 36V C.T. 12A 1BV C.T. 24A B XII 
RPT 36-20 36V C.T. 20A 1SV C.T. @ 40A B XIV 
RPT 36-2S 36V C.T. 2SA 1SV C.T. ~ 50A B XVI 
RPT 36-30 36V C.T. 30A 18V C.T. 60A B XVI 
RPT S6-01 S6V C.T. ~ 0.1A 2SV C.T. @ 0.2A C II 
RPT S6-0.2S 56V C.T. 0.2SA 2BV C.T. ~ O.SA C IV 
RPT S6-O.S S6V C.T. ~ O.SA 2SV C.T. 1A C V 
RPT 56-1 S6V C.T. 1A 2SVC.T. ~ 2A C VI 
RPT 56-2 S6VC.T. @2A 2SV C.T. 4A C VIII 
RPT 56-3 

~"'r 
2SV C.T. 6A B IX 

RPT 56-4 56V C.T. 4A 2SVC.T. @SA B X 
RPT 56-6 S6VC.T. 6A 2BV c.T'112A B XI 
RPT 56-8 56VC.T. SA 28V C.T. 16A B XII 
RPT 56-12 56V C.T. 12A 2SV C.T. 24A B XIV 
RPT 56-20 56VC.T. 20A 2BVC.T. 40A B XVI 
RPT 56-2S 56V C.T. 2SA 28V C.T. @ SOA B XVI 

APT 120-6 120V C.T. @ 6A 60V C.T. @ 12A 
APT 120-8 120V C.T. ~ SA 60V C.T. @ 16A 
RPT 120-12 120V C.T. 12A 60V C.T. @ 24A 

RPT 160-0.1 160VC.T.@0.1A 80V C.T. ~ 0.2A 
RPT 160-0.25 160V C.T. @ 0.2SA SOV C.T. 0.5A 
APT 160-0.S 160V C.T. @ O.SA SOVC.T. ~ 1A 
RPT 160-0.75 160V C.T. @ 0.75A SOV C.T. 1.5A 
RPT 160-1 160V C.T. @ 1A SOVC.T. ~ 2A 
APT 160-1.S 160V C.T. @ 1.SA SOV C.T. 3A 
APT 160-2 160V C.T. @ 2A SOV C.T. 4A 
APT 160-4 160V C.T. ~ 4A 80V C.T. ~ SA 
RPT 160-6 160V C.T. 6A SOV C.T. 12A 
RPT 160-S 160V C.T. @ 8A SOV C.T. 16A 
RPT 1S0-O.1 1S0V C.T. @ O.lA 90V c.T'1 0.2A 
APT 1S0-0.25 1S0V C.T. @ 0.2SA 90V C.T. O.SA 
RPT 1S0-0.S 1S0VC.T.@0.5A 90V C.T. 1A 
APT 1S0-1 180V C.T. @ 1A 90V C.T. 2A 
APT 1S0-1.S 1S0VC.T. ~ 1.5A 90VC.T. ~ 3A 
APT 1S0-2 180V C.T. 2A 90V C.T. AA 
APT 1S0-4 1S0V C.T. @ 4A 90V C.T. SA 
RPT 1S0-6 lS0V C.T. @ 6A 90V C.T. @ 12A 
RPT lS0-S lS0V C.T. @ SA 90V C.T. @ 16A 
RPT 230-0.1 230V C.T. @ 0.1A 11SVC.T·10.2A 
RPT 230-0.25 230V C.T. ~ 0.25A 115V C.T. 0.5A 
APT 230-0.5 230V C.T. 0.5A 11SVC.T. lA 
APT 230-0.75 230V C.T. @ 0.75A 11SVC.T. 1.SA 
APT 230-1 230V C.T. ~ 1A 115VC.T.~2A 
APT 230-1.5 230V C.T. 1.5A 11SV C.T. 3A 
RPT 230-2 230V C.T. @ 2A 115V C.T. ~ 4A 
RPT 230-4 230V C.T. @ 4A 11SV C.T. SA 
RPT 230-6 230V C.T. @ 6A 115V C.T. 12A 
RPT 300-0.1 300V C.T. @ 0.1A 150V C.T. @ 0.2A 
APT 300-0.25 300V C.T. @ 0.2SA 150V C.T. @ O.SA 
RPT 300-0.5 300V C.T. @ 0.5A 150V C.T. ~ 1A 
APT 300-1 300V C.T. @ 1A 1S0V C.T. 2A 
APT 300-2 300V C.T. @ 2A 150V C.T. @ 4A 
APT 300-4 300V C.T. @ 4A 150V C.T. @ SA 

EWC, Inc. reserves the righl to make changes without notice in design and specifications in order to effect producl improvement. 

See preceding page for Mechanical Dimensions. NOTE: DRPT also available with 115/230V, 50160 Hz primary. 

A-2226 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 
(201) 245-3200 FAX 201 245 8430 

For manufacturers' sales offices, see yellow pages 

Mig. 
Style Size 

C III 
C IV 
C V 
C VII 
C VIII 
B IX 
B X 
B XI 
B XII 
B XII 
B XIV 
B XVI 
B XVI 

C III 
C IV 
C VI 
C VII 
C VIII 
B IX 
B X 
B XI 
B XII 
B XIV 
B XVI 

C III 
C IV 
C VI 
C VII 
B IX 
B X 
B XI 
B XII 
B XIV 
B XVI 

C III 
C V 
C VI 
C VIII 
B IX 
B X 
B XI 
B XII 
B XIV 
B XVI 
B XVI 

C IV 
C VI 
C VII 
C VIII 
B IX 
B X 
B XI 
B XIV 
B XVI 
B XVI 

C IV 
C VI 
C VII 
B IX 
B X 
B XI 
B XIV 
B XVI 
B XVI 

C IV 
C VI 
C VIII 
B IX 
B X 
B XI 
B XII 
B XVI 
B XVI 

C V 
C VII 
B IX 
B XI 
B XIV 
B XV! 

EEM 1988 



5600 TRANSFORMERS 5600 

Audio and Telephone 
_________ Coupling Transformers 
These audio/matching transformers meet FCC part 6S and feature fre
quency response of ±0.5 dB from 300-3500 Hz. More specific perfor-

mance requirements may be met using several standard constructions or 
let our engineers design a custom unit for your specific application. 

SCHEMATICS 

SPECIFICATIONS: 

Part 
Impedance 

Number Pri Sec 

T6:6A10A 600 600 
T6:6A14A 600 600 
T6:6A16A 600 600 
T6:6A19A 600 600 
T15:6A19A 1500 600 
T6:6B19A 600 600 
T6:6B19B 600 600 
T6:6C19A 600 600 
T6:6019A 600 600 
T6:6C19AOl 600 600 
T6:6C19C 600 600 

FIG. 1 

A 

1 
B 

FIG. 2 

Max. Insert. 
Power Loss 

+7dBm 1.0dB 

+6dBm 1.4dB 
+7dBm 1.2dB 
+7dBm 1.1 dB 

+5dBm 1.2dB 

OdBm 1.9dB 
+9dBm 2.4dB 
+7dBm 2.0dB 

+9dBm 2.4dB 
+5dBm 3.5dB 

+6dBm 1.0dB 

e 

2.1 OR 2.5 
5.0 OR 5.5 

ALL DIMENSIONS IN MM 

DC 
Cur-
rent 

2mA 

OmA 
OmA 

OmA 
OmA 

120mA 
100mA 

OmA 
100mA 

SOmA 

10mA 

MECHANICAL DIMENSIONS 
FIG 1 i FIG 2 FIG 3 

~' T 
e\. - B 1 

-A 

MECHANICAL DIMENSIONS: 
DC Case A B C E F R 

Resist. Al0 .415 .160. .330 .165 .435 .335 
Pri Sec Fig. Sch. (mm) (10.5) (04.0) (08.4) (04.2) (11.0) (OS.5) 

55 69 1 A A14 5.70 .230 .470 .215 .525 .435 

60 46 1 A (mm) (14.5) (05.S) (12.0) (05.5) (13.4) (11.0) 

52 48 1 A A16 .670 .235 .510 .215 .670 .5S0 

35 25 1 A (mm) (17.0) (06.0) (13.0) (05.5) (17.0) (14.7) 

7S 67 1 A 
69 95 2 A 

A19 .770 .290 .590 .215 .570 .455 
(mm) (19.5) (07.4) (15.0) (05.4) (14.5) (11.5) 
B19 .770 .375 .420 .225 .690 .690 

65 86 2 B (mm) (19.5) (09.5) (10.7) (06.5) (17.5) (17.5) 
35 45 1 A C19 .770 .375 .640 .225 .690 .690 
65 86 3 A (mm) (19.5) (09.5) (16.3) (06.5) (17.5) (17.5) 

180 75 1 A 019 .SOO .315 .570 .270 .620 .630 
19 26 1 C (mm) (20.3) (08.0) (14.5) (06.8) (15.8) (16.0) 

Wall Plug-in Adapters [Class 2] 
The products listed below provide general in
formation about our standard product line. We 
have many other standard items available as 
well as custom design and manufacturing capa
bilities. Please contact our sales or engineering 
staff at the toll-free number listed below for 
information on your specific application. 

AC OUTPUT MODELS 
Model 

Number Voltage Current Series 
A4-900P 4V 900mA 35 
A5-700P 5V 700mA 35 
A6-700P 6V 700mA 35 
A8-500P 8V 500mA 35 
A12-400P 12V 400mA 35 
A24-200P 24V 200mA 35 
A4-1000P 4V 1000mA 41 
AS-l000P 8V 1000mA 41 
A12-1000P 12V 1000mA 41 
A18-600P 18V 600mA 41 
A24-500P 24V 500mA 41 
A27-400P 27V 400mA 41 
A6-3000P 6V 3000mA 48 
AB-2400P 8V 2400mA 48 
A12-1600P 12V 1600mA 48 
A16-1200P 16V 1200mA 48 
A24-800P 24V SOOmA 48 
A27-700P 27V 700mA 48 

MECHANICAL DIMENSIONS 
Case Size (mm) 

Series Figure A B C 
35 1 43 69 42 
41 1 43 69 42 
41 2 50 70 40 
48 1 54 65 42 
48 2 56 82 49 

DC OUTPUT MODELS 
Model 

Number Voltage Current Series 
03-500P 3V SOOmA 35 
D6-500P 6V 500mA 35 
09-300P 9V 300mA 35 
012-200P 12V 200mA 35 
015-200P 15V 200mA 35 
024-100P 24V 100mA 35 
04-1000P 4.5V 1 DOOm A 41 
06-1000P 6V 1000mA 41 
09-600P 9V 600mA 41 
012-500P 12V 500mA 41 
015-400P 15V 400mA 41 
024-200P 24V 200mA 41 
06-1100P 6V 1100mA 48 
08-1100P 8V 1100mA 48 
012-1100P 12V 1100mA 48 
015-900P 15V 900mA 48 
01B-SOOP 1SV SOOmA 48 
024-600P 24V 600mA 48 

Ewe, Inc. reserves the right to make changes without notice in design and specifications in order to effect product improvement. 
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5600 TRANSFORMERS 5600 

Power 
~ansfor~ers~~~~~~~~~~~~~ 
400 Hz Miniature 

ELECTRICAL SPECIFICATIONS 
Primary voltage [1-2] = 115V ±10% 

400 Hz ±5% 

Secondary Voltage ±3% with [1-2] = 115V 400 Hz and 
delivering rated load. [Range 5 to 300V) 

Dielectric strength 2.8 x max working voltage 

8ee table for balance of specifications. 

PHYSICAL SPECIFICATIONS 
Size-sizes for standard VA ratings are given in Table. 
Construction: Grade 5, Class 8 per MIL-T-27. 

VA Package 
Rating Size 

1.5 1.09 sq. 

1.58 1.09 sq. 

3.0 1.09 sq. 

3.0S 1.09 sq. 

6.0 1.09 sq. 

6.0S 1.09 sq. 

9.0 1.09 sq. 

9.0S 1.40 sq. 

16 1.40 sq. 

25 1.40 sq. 

HOW TO ORDER 

M 

series-----...... T 
Designation 

Reg. 
Height Max 
Max % 

0.47 23 

0.59 18 

0.59 18 

0.78 12 

0.78 12 

1.03 10 

1.03 10 

0.97 8 

0.97 8 

1.20 7 

1.5 A 

VA rating [1.5 to 25VA) 

[A orB) 
Package ---.::..--------...... 
style 

~t Weight 
Max Max 
°C oz 

17 .85 

17 1.10 

20 1.10 

20 1.65 

25 1.65 

25 2.20 

30 2.20 

32 3.40 

32 3.40 

45 4.40 

26 TS 

[5 to 300V] 
Secondary----------------~ 
voltage 

[X, T, XS or TS] 
Schematic..:-:........:----'--------------I 

SCHEMATIC "X" 

SOnic 06 n/c 

SCHEMATIC "T" 
(CENTER TAP) 

, 

t: 
n/c 06 

PACKAGE STYLE A 

.1·3B-32 UNC-2B .25 MIN. DEPTH 

---.r..- .032 ±.002 J4- 25 " 01,' TYP. ----1.. :13 

~~ABLE U-J-L 

.164-32 UNC-2B .25 MIN. DEPTH 

~ __ +-__ --' SEE [ABLE 

SCHEMATIC "XS" 

1~' 1[' 3 I 
115V I 

400HZ ! 
2 I 4 

s~ 0·5n/c 

725 FEDERAL AVENUE, KENILWORTH, NJ 07033 
(201) 245·3200' FAX 201 245 8430 

A'2228 For manufacturers' sales offices, see yellow pages 

PACKAGE STYLE B 

.138-32 UNC-2B .25 MIN. DEPTH 

lr .032 ±.002 25 

.
1 DIA. TYP. 1:13 

.03, I---*-

.02~ 

I LLJ:TBLE 

.184-32 UNC-2B .25 MIN. DEPTH 

I 
SEE TABLE 

~----'~ 

SCHEMATIC "TS" 
(CENTER TAP) 

1~"E3 I 

115V ! 
400HZ : 4 

2 C: 

EEM 1988 



5600 TRANSFORMERS 5600 

[p~~~P~g~~DIV. 
MORLAN & ASSOCIATES, INC. 
6625 McVey Blvd., Worthington, OH 43235 

FAX (614) 876-8538 (614) 889-6152 

ENERGY MONITORING 
EQUIPMENT 

SPLIT CORE CURRENT (INSTRUMENT) TRANSFORMERS 
TRANSFORMERS 

CIRCULAR RECTANGULAR 

~~,mnfl 

Four models are available for round conductors plus one 
for buss bars. Use with any 5 Amp indicating or record
ing ammeter or with an Amp or Watt transducer. The 
flexible core is made of directional silicon steel. The 
secondary windings are copper wire. Encapsulation is 
silicon rubber to protect against moisture, dirt, oil and 
corona. Remains flexible from -45° to +200°C. Insula
tion level is 600 Vac and can be used over insulated con
ductors at higher voltages. Frequency: 50-60 Hz. Safety 
Factor: Secondary voltage is limited to less than 40 Vac 
when secondary leads are open. An electronic voltage 
clamp holds secondary voltage to less than 1 Volt when 
open circuit voltage exceeds 40 Vac. Transformer is red 
and secondary leads are yellow with spade connectors. 

C IA 

rF\\ I I ~_----------<n Jl 
\ Ul_tL T"'~!' ~~D====------------'~I' 
~T ~ .. ,--I ______ ~------,. 

SPECIFICATIONS 
Dimensions-Inches RECTANGULAR 2.75" X 6.63" 

4"I.D. 6" J.D. 8"1.0. 11" 1.0. Rectangular 

"A" 4.00 6.00 8.00 11.00 2.75 
u8" 1.25 1.25 1.25 1.25 6.63 
"G" 1.50 1.50 1.50 1.50 5.50 
"0" 6.50 8.50 10.50 13.50 9.38 
"E" 1.50 

Average Weight-Lbs 

3.50 4.25 5.50 7.50 4.25 

Current Circular Rect Burden Accu- Thrml 
Ratio 4" 6" 8" 11" ;!.75x6.63 VA racy Factor 

200/5 X 2 4% 1.25 
250/5 X 2 4% 1.25 
300/5 X X 2 4% 1.25 
400/5 X X 2 3% 1.25 
500/5 X X X 3 3% 1.25 
600/5 X X X 3 2% 1.25 
800/5 X X X 5 2% 1.50 

1000/5 X X X 10 2% 2.00 
1200/5 X X X 10 2% 2.00 
1500/5 X X X X 10 2% 2.00 
2000/5 X X X X 10 2% 2.00 
2500/5 X X X 10 2% 2.00 
3000/5 X X X X 10 2% 1.50 
3500/5 X X X X 10 2% 1.50 
4000/5 X X X X 10 2% 1.25 
5000/5 X X X X 10 2% 1.25 
6000/5 X X 10 2% 1.25 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2229 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search forIC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

ICMASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~=NOVV==~~~= 
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If your business is involved with the processing of oil ... petroleum products ... 
food ... chemicals ... paper. .. pharmaceuticals ... energy ... pure water ... or almost 
anything else, you already know The Foxboro Company. Since 1908, processors 
have depended on Foxboro for ultra-reliable instruments and systems that can 
stand up to continuous use in the most demanding applications and process 
environments. 

The Foxboro Power Components Group designs and produces transformers 
for use in Foxboro process control equipment. We can also provide other 
manufacturers of high-quality electronic equipment, like yourselves, with a full 
line of standard and custom transformers. Transformers that are engineered and 
built to tough Foxboro standards. 

Why buy your transformers from us? 
To make us the most modern transformer production facility in the country, 

The Foxboro Company has invested hundreds of thousands of dollars in the 
world's most sophisticated automated production and test equipment. 

The automated equipment gives us the capability to produce even more 
transformers than The Foxboro Company's numerous manufacturing divisions 
require. 

This situation creates an excellent opportunity for you to save money. 
Foxboro/PCG can provide you with some of the best transformers you'll find 

anywhere. At prices that meet, or typically beat, what you're currently paying. 
Foxboro has also made a serious commitment in the technical support, 

engineering, and design areas. As a result, no matter how extensive your needs, 
Foxboro/PCG can provide you with in-depth application assistance and custom 
design support. 

Transformer Cross-Reference Chart 
Foxboro Signal Foxboro Signal Foxboro Signal 

TPH 2AS/2AO·1 0 ST/OST2·10 TPH SAS/SAO-1 0 ST/OST 5-10 TPV 3AS/3AO-0 10 PC/OPC-10-120 
TPH 2AS/2AO-12 ST/OST2·12 TPH SAS/SAO-12 ST/OST5-12 TPV 3AS/3AO-012 PC/OPC·12-100 
TPH 2AS/2AO·16 ST/OST2-16 TPH 5AS/5AO-16 STIOST 5-16 TPV 3AS/3AO·0 16 PC/OPC-16-7S 
TPH 2AS/2AO·20 ST/OST 2-20 TPH 5AS/5AO-20 ST/OST 5-20 TPV 3AS/3AO-020 PC/OPC·20-60 
TPH 2AS/2AO-24 ST/OST2-24 TPH 5AS/5AO·24 ST/OST 5-24 TPV 3AS/3AO-024 PC/OPC-24-50 
TPH 2AS/2AO-28 ST/OST2-28 TPH 5AS/5AO-28 ST/OST 5-28 TPV 3AS/3AO-028 PC/OPC-28-40 
TPH 2AS/2AO·36 ST/OST 2-36 TPH 5AS/5AO-36 ST/OST 5-36 TPV 3AS/3AO-034 PC/OPC-34-35 
TPH 2AS/2AO-48 ST/OST2-48 TPH 5AS/5AO-48 ST/OST 5-48 TPV 3AS/3AO-040 PC/OPC-40-30 
TPH 2AS/2AO-56 8T/08T 2-56 TPH 5AS/5AO-56 ST/OST 5-56 TPV 3AS/3AO-056 PC/OPC-56-20 
TPH 2A8/2AO-120 ST/08T 2-120 TPH 5AS/5AO-120 ST lOST 5-120 TPV 3AS/3AO-120 PC/OPC-120-10 

TPV 3AS/3AO-230 N/A 

TPH 3AS/3AO-l 0 ST/OST 3-10 TPH 6AS/6AO-l 0 ST/OST6-10 TPV 4AS/4AO-010 PC/OPC-10-440 
TPH 3AS/3AO-12 ST/OST 3-12 TPH 6AS/6AO-12 ST/OST6-12 TPV 4AS/4AO-012 PC/OPC-12-3S0 
TPH 3AS/3AO· 16 ST/OST3-16 TPH 6AS/6AO-16 ST/OST 6-16 TPV 4AS/4AO-016 PC/OPC-16-260 
TPH 3AS/3AO-20 ST/OST 3-20 TPH 6AS/6AO-20 ST/OST6-20 TPV 4AS/4AO-020 PC/OPC-20-220 
TPH 3AS/3AO-24 ST/OST3-24 TPH 6A8/6AO-24 ST/OST6-24 TPV 4AS/4AO-024 PC/OPC-24-180 
TPH 3AS/3AO·28 8T/OST 3-28 TPH 6A8/6AO·28 8T/08T6-28 TPV 4AS/4AO-028 PC/OPC-28-160 
TPH 3AS/3AO-36 ST/OST3-36 TPH 6AS/6AO-36 ST/OST6-36 TPV 4AS/4AO-034 PC/OPC-34-125 
TPH 3AS/3AO-48 ST/OST3-48 TPH 6AS/6AO-48 ST/OST6-48 TPV 4AS/4AO-040 PC/OPC-40-110 
TPH 3AS/3AO-56 ST/OST 3-56 TPH 6AS/6AO-56 ST/OST6-S6 TPV 4AS/4AO-056 PC/OPC-S6-80 
TPH 3AS/3AO-120 ST lOST 3-120 TPH 6AS/6AO-120 ST lOST 6-120 TPV 4AS/4AO-120 PC/OPC-120-35 

TPV 4AS/4AO-230 N/A 

TPH 4AS/4AO-10 ST/OST 4-10 TPV 5AS/5AO-0 10 PC/OPC-1 0-1 000 
TPH 4AS/4AO-12 8T/OST 4-12 TPV5AS/5AO-0 12 PC/OPC-12-800 
TPH 4AS/4AO-16 ST/OST 4-16 TPV 5AS/5AO-0 16 PC/OPC-16-640 
TPH 4AS/4AO-20 8T/OST 4-20 Modifications to primary or secondary TPV SAS/5AO-020 PC/OPC-20-500 
TPH 4AS/4AO·24 ST/OST 4-24 voltages and current ratings for TPV SAS/5AO-024 PC/OPC-24-450 
TPH 4AS/4AO-28 ST/OST 4-28 TPH/TPV series are available upon TPV 5AS/5AO-028 PC/OPC-28-360 
TPH 4AS/4AO-36 ST/OST 4-36 request. TPV 5AS/5AO-034 PC/OPC-34-300 
TPH 4AS/4AO-48 ST/OST 4-48 TPV5AS/5AO-040 PC/OPC-40-250 
TPH 4AS/4AO-56 ST/OST 4-56 TPV 5AS/5AO-056 PC/OPC-56-180 
TPH 4AS/4AO-120 ST /08T 4-120 TPV 5AS/5AO-120 PC/OPC-120-85 

TPV 5AS/5AO-230 N/A 

Foxboro Power Components Group 
East Bridgewater, MA 02333 
1-800-422-1107 fOXBORO 
(In MA, call: 1-508-378-5260) 

For manufacturers' sales offices, see yellow pages A·2231 
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Underwriters Labs Inc . • 1A1 

Recognized Component 
Underwriters Labs Inc . • 1A1 
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Transformers 

Series TPV Vertical PC Board Transformers 
Table 1: SizeN A Rating 

Code 
3A 
4A 
SA 

Size 
3 
4 
5 

Table 2: Primary Configuration 

Code Description 

Nonimal 
VA Rating 

1.2 
4.4 

10.0 

S Single primary, 6 pin, 115 V, 50/60 Hz 
D Dual primary, 8 pin, 115/230 V, 50/60 Hz 

Table 3: Secondary Voltages 

Code 
010 
012 
016 
020 
024 
028 
034 
040 
056 
120 
230 

Series 
10.0 VC.T. 
12.6 VC.T. 
16.0VC.T. 
20.0 VC.T. 
24.0VC.T. 
28.0VC.T. 
34.0VC.T. 
40.0VC.T. 
56.0VC.T. 

120.0VC.T. 
230.0 VC.T. 

Series TPH Horizontal PC Board Transformers 
Table 1: Slze/NA Rating 

Code 
2A 
3A 
4A 
SA 
6A 

Size 
2 
3 
4 
5 
6 

Table 2: Primary Configuration 

Code Description 

Nominal 
VA Rating 

1.1 
2.4 
6.0 

12.0 
20.0 

S Single primary, 6 pin, 115 V, 50/60 Hz 
D Dual primary, 8 pin, 115/230 V, 50/60 Hz 

Table 3: Secondary Voltages 

Code 
010 
012 
016 
020 
024 
028 
036 
048 
056 
120 

Series 
10.0 VC.T. 
12.6 VC.T. 
16.0 VC.T. 
20.0VC.T. 
24.0 VC.T. 
28.0VC.T. 
36.0VC.T. 
48.0 VC.T. 
56.0VC.T. 

120.0VC.T. 

Foxboro Power Components Group 
East Bridgewater, MA 02333 
1-800-422-1107 (In MA, call: 1-508-378-5260) 

Single Primary 2 j [3 
11S V .. 
SOl60 HZ [ • 5 

· 1 6 

6 PIN 

11S/23:J [: 
Dual prima;"' I:"]"' .. [.7 

SO/60 HZ 

· 1 

Parallel 
5.0V 
6.3V 
8.0V 

10.0V 
12.0V 
14.0V 
17.0 V 
20.0 V 
28.0V 
60.0V 

115.0 V 

8 PIN 

'j[S 
U5 V 6 
50/60 HZ 

Single primary, • [ : 

6 PIN 

'J[S 115/230 V 

Dual prima;".!:]"'. [~ 
50/60 HZ 

· 1 • 

Parallel 
5.0V 
6.3 V 
8.0V 

10.0V 
12.0V 
14.0V 
18.0V 
24.0 V 
28.0 V 
60.0 V 

8 PIN 

For manufacturers' sales offices, see yellow pages 

5600 
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TRANSFORMERS 

-

Series TPHM Custom HOrizontal 

PC Board Transformers 

Series TPHM Custom PC Board Transformers offer the quality and application 
versatility you're looking for-at an extremely attractive price. 

All feature 1300C maximum operating temperature insulations for extended 
(20,000 hour continuous) service life. 
Audio and higher frequency range up to 500 kHz. 
Dielectric strengths up to 2500 V RMS hipot, primaries to secondaries are 
available. Higher strengths can also be specified, where required. 
Withstands shock and vibration up to and including Seismic design and 
qualification. 
Possible configurations include single, dual, or multitapped primaries and, 
multitapped secondaries to fit your exact application. 
Up to 12 terminal pins for electrical flexibility and mechanical integrity. 

TABLE l' Size Code Typical 50/60 Hz VA Rating and Nominal Dimensions , , 
Typical 
50/60 Hz Pin Typ Pin Pin 
Outpul No. Bobbin Core Core Overal Row Pin 1-2 Pin Side 

Lam Core Size VA Pins Length Length Width Height Cntrs Cntrs Cntrs Length Extnsn. 
Size Stack Code Umits K L W H C D E M N 

EI-187 0.188 1A 0.050 8 0.750 0.750 0.625 0.665 0.510 0.200 0.150 0.172 0.094 
EE-2425 0.250 2A 0.200 10 1.030 1.000 0.750 0.840 0.620 0.200 0.150 0.172 0.125 

'EI-375 0.375 3A 1.0 12 1.470 1.375 1.125 1.040 0.860 0.200 0.150 0.172 0.109 
'EI-21 0.500 4A 3.2 12 1.620 1.625 1.312 1.230 0.950 0.250 0.200 0.187 0.109 
'EI-625 0.625 5A 7.7 12 1750 1.875 1.563 1.430 1.100 0.300 0.200 0.187 0.125 
EI-75 0.750 6A 16.0 12 1.750 2.250 1.875 1.540 1.300 0.300 0.200 0.141 0.125 
EI-75 0.875 7A 21.7 12 1750 2.250 1.875 1.670 1.300 0.300 0.200 0.141 0.125 
EI-75 1.000 8A 28.3 12 1.750 2.250 1.875 1.790 1.300 0.300 0.200 0.141 0.125 

'Alternate sizes available to meet intermediate height requirements and VA ratings. 

Weight 
in Ibs. 

0.03 
0.06 
0.18 
0.31 
0.54 
0.87 
1.02 
1.14 

~ Notes: 
~ 1 Size 6A, 7A. & 8A Have 2 Mtg. Holes On 1.5 inch Centers With #4 Screw Clearance. 

2 Varnish Coating Will Typically Add 0.006 inch To Size Dimensions. 

(1 PLACE) 

H dimension of sizes 1, 2, 3, 4, 
and 5 includes 0.040 stand
offs but are available without 
standoffs if necessary. Sizes 
6, 7, and 8 are without 
standoffs. 

EEM 1988 

TABLE 2' Size Code Typical Ferrite Core Hi-Frequency Transformers and Nominal Dimensions , , 
Typical Pin 
Output No. Bobbin Core Core Overal Row 

Ferrite Core Size VA Pins Length Length Width Height Cntrs 
Core Stack Code Limits K L W H C 

EE-187 0.188 IF Depends 8 0.750 0.750 0.625 0.665 0.510 
EE-2425 0.250 2F on 10 1.030 1.000 0.750 0.840 0.620 
EE-375 0.375 3F Freq. 12 1.470 1.375 1.125 1040 0.850 
EE-21 0.500 4F and 12 1750 1.625 1.312 1.230 0.950 
EE-625 0.625 SF circuit 12 1750 1.875 1.563 1.430 1.100 
EE-75 0.750 6F used. 12 1.760 2.250 1.875 1.540 1300 

Notes: 
1 Size 6F Has 2 Mtg. Hold On 1.5 inch Centers With #4 Screw Clearance. 
2 Varnish Coating Will Typically Add 0.006 inch to Size Dimensions. 

Primary Configurations 

S Single Primary; 100, 115, 
120,220,230, or 240 V; 
50/60 Hz 

D Dual Primary; 115/230 Vor 
120/240 V; 50/60 Hz 

M Multitapped Primary, up to 
5 input voltages 

F Audio and Higher Fre
quency Range up to 
500 kHz 

Secondary Configurations 

Individual Outputs Up to 3 

2 Tapped Outputs 

Multitapped Outputs Up to 4 

Foxboro Power Components Group 
East Bridgewater, MA 02333 
1-800-422-1107 (In MA, call: 1-508-378-5260) 

Typ Pin Pin 
Pin 1-2 Pin Side Weight 

Cntrs Cntrs Length Extnsn. in Ibs. 
D E M N 

0.200 0.150 0.172 0.094 0.03 
0.200 0.150 0.172 0.125 0.06 
0.200 0.150 0.172 0.109 0.14 
0.250 0.200 0.187 0.109 0.23 
0.300 0.200 0.187 0.125 0.39 
0.300 0.200 0.141 0.125 0.61 

eee 
E E 
~ 

fOXBORO 

For manufacturers' sales offices, see yellow pages 
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TRANSFORMERS 

Surface Mount Transformers for 
--- -- - - -

Power Conversion and Signal Processing 

• All feature 130'C maximum operating temperature insulations for extended 
(20,000 hour continuous) service life. 

• Frequency range up to 500 kHz. 
• Dielectric strengths up to 1500 V RMS hipot, primaries to secondaries are 

available. Higher strengths can also be specified, where required. 
• Withstands shock and vibration up to and including Seismic design and 

qualification. 
• Bottom surface of pins coplaner within 0.004 inch for surface mount per 

industry standards. 
• Use surface mount pads 0.010 inch beyond each side of pins. 
• Up to 12 terminal pins for electrical flexibility and mechanical integrity. 

The following surface-mounted transformers are representative of the design and 
manufacturing capabilities of the Foxboro/PCG. Please consult our design 
engineering team when choosing the specific bobbin configuration for your 
application. 

Part No. Type Description 

B01860T Transformer, For 18 Watt dc-de converter 18·40 V de source. 
Converter 325 kHz PW. Modulated +12 V, 100 mA (Aux. Output) +12 V 

560 mA output. +5, 2 0 A Output. (Used with Cross Coupled Inductor 
B0187AP) 

SF100AF Transformer. For 100 kHz 5 Watt dc-de Converter 5.0 V de Source 
Flybaek +8.5 V dc, 0.3 A de output. -8.5 V dc, 0.3 A de output. 

B0186CE Transformer, 1 :30 Ratio. 0 to 1.2 A ac 50 to 325 kHz. 
Current 

Representative Samples 
(Other Configurations Are Available) 

Gull Wing Mount 
PIN B01860T 
Size: RM6S 

12 7 an 
1 6 

lij'50 
.100Ty 
674 

Gull Wing Mount 
PIN SF100AF 
Size: EE-125 

~ 
1 6 

Foxboro Power Components Group 
East Bridgewater, MA 02333 
1-800-422-1107 (In MA, call: 1-508-378-5260) 

Butt Mount 
PIN B0186CE 
Size: EE-075 

rt~°!1 
290 ~200 ~oo 

6 5 4 
020 Square T yp .... 

fOXBORO 

5600 
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Encapsulated high frequency 
transformers and inductors for 
signal processing and power 
conversion. 

High frequency, high power 
transformers for off-line 
switching power supplies. 

EEM 1988 

Open-style high frequency transformers and inductors for Signal processing and power conversion. 

Depend on the magnetics specialists at the Foxboro Power Components Group 
for the right custom transformers for your specialized applications. 

No matter how demanding your requirements, we can provide ultrahigh quality 
custom transformers that meet your application. 

Foxboro custom transformers are available with operating frequencies from 
10kHz to 500 kHz. Possible configurations include RM, Pot, E, EC, and ETD 
Cores, plus surface-mounted units. Encapsulation is available for harsh 
environments. 

If necessary, our experienced engineering staff can design transformers 
specifically for your application. By using the latest Computer-Aided Engineering 
and Design techniques, and employing a unique "team approach" to magnetics 
problem-solving, our engineers can speed the design process to help keep costs 
down. 
Applications where we have extensive design experience include: 
• power supplies using flyback, feedforward, push-pull, and half- or full-bridge 

circuits 
• communications equipment 
• instrumentation 
• test equipment 
• computing equipment 

Examples of Custom DeSigns 
1. For a 1.4 W dc-to-dc converter, we designed a unit on an RM Core with 23.3 V 
input and a switching frequency of 80 kHz, dual full-wave center tap output to 
give a + 12 V at 90 mA and -12 V at 25 mA, and pass a 2500 V surge withstand. 
2. For a 30 V to 250 V 2 W dc-to-dc converter, we designed on an RM Core a 
unit with 29.1 V input and a switching frequency of 46.4 kHz. Auxiliary output is a 
3.50 V full-wave center tap at 1.2 mA. Main output provides 252 V at 8 mA into a 
full-wave bridge and a capacitor input filter. 
3. For a 15 W dc-to-dc converter, we designed on a small EE Core a unit with a 
primary circuit of 17.0 V push-pull and a switching frequency of 327 kHz. Two 
outputs provide 5.63 V at 2.0 A, full-wave center tap into an inductive filter, and 
12.75 V at 0.4 A. full-wave center tap into an inductive filter. 
4. For use in off-line rectified 125 kHz switching 150 W to 190 W power supplies, 
we designed a series of transformers and inductors on an EC Series ferrite core. 
Transformer and power MOSFET circuits are fed with line-derived 200 V dc 
mimimum to 375 V dc maximum bus. The single dc output supplies in the series 
were for 5 V 30 A, 12 V 6 A. 15 V 10 A, 24 V 8 A, and 28 V 6 A dc. 

Foxboro Power Components Group 
East Bridgewater, MA 02333 
1-800-422-1107 
(In MA, call: 1-508-378-5260) 

For manufacturers' sales offices, see yellow pages 

fOXBORO 
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5600 TRANSFORMERS 5600. 

25 YEARS OF SERVICE 

POWER PRODUCTS DIVISION !!!jot,wrFiJ 
AC VARIABLE TRANSFORMERS 

480 Volt In ut, Three Phase, Delta Connected 

ELECTRICAL FEATURES 

• NO SHORTED TURNS 
• 1-3% IMPEDANCE 
• NO THREE-PHASE IMBALANCE 
• 15 TIMES OVERLOAD CAPABILITY 
• CONTINUOUSLY ADJUSTABLE 

OUTPUT 
• LINE ISOLATION AVAILABLE 
• 25% AND 100% STEP-UP 

AVAILABLE 

MECHANICAL FEATURES 
• STANDARD SINGLE OR THREE-

PHASE CORE 
• EPOXY ENCAPSULATED COIL FACE 
• PLATED COIL TAPS/TURNS 
• SLIDING COPPER CONTACTS 
• SINGLE CORE ASSEMBLY UP 

TO 240 AMPS 
• LESS SIZE AND WEIGHT THAN 

COMPETITION 
• CLASS H, HIGH TEMPERATURE 

COPPER WIRE 
• UPPER LlMIT,LOWER LIMIT, AND 

ZERO START MICRO SWITCHES 
• MOTORIZED CONTROL; FIXED OR 

VARIABLE SPEED 
The patented Peschel Variable Transformer is a 
linearly wound, continuously adjustable auto
transformer. A sliding copper contact traverses 
the coil face to provide variable voltage control. 

The PVT can provide variable ae voltage from 
240V to 13.8 kV, one or three phase and variable 
de voltage from 300V to 40 kV. Flexibility in design 
enables the PVT to meet varied applications. Ap
plications include: primary voltage control of high 
voltage and high current power supplies; ac or dc 
test equipment; motor, furnace and oven control; 
industrial and .Iaboratory- use; line stabilization; 
transformer testing; and much more. 

SERVING APPLICATIONS 
NEVER BEFORE POSSIBLE 

WITH A VARIABLE TRANSFORMER 

KVA 

0-6001/ Output 216 

324 

432 

0-960 V Output 346 

518 

691 

0-300 V Output 31 

46 

62 

93 

124 

187 

0-480 V Output 50 

75 

100 

150 

200 

300 

481) Vo!t!npu_tL Ttlr~flha~, 
KVA 

0-600 V Output 62 

94 

125 

187 

249 

374 

0-960 V Output 150 

200 

299 

399 

599 

240 Volt Input, Single Phase_ 
KVA 

J-300 V Output 27 

36 

54 

72 

108 

144 

0-480 V Output, 43 

57 

86 

115 

173 

230 

480 Volt Input, Single Phase 
KVA 

0-600 V Output 54 

72 

108 

144 

216 

0-960 V Output 86 

115 

173 

230 

346 

Amps 

120 

180 

240 

120 

180 

240 

90 

120 

180 

240 

360 

60 

90 

120 

180 

240 

360 

eConnected 
Amps 

60 

90 

120 

180 

240 

360 

90 

120 

180 

240 

360 

Amps 

90 

120 

180 

240 

360 

480 

90 

120 

180 

240 

360 

480 

Amps 

90 

120 

180 

240 

360 

90 

120 

180 

240 

360 

Model 

30A48·60D12 

6OA48-60D18 

6OA48-60D24 

30A48-96D12 

6OA48-96D18 

6OA48-96D24 

Model 

'30A24-30Y6 

"30A24-30Y9 

30A24-30Y12 

'30A24-30Y18 

30A24-30Y24 

30A24-30Y36 

30A24-48Y6 

30A24-48Y9 

30A24-48Y12 

30A24-48Y18 

30A24-48Y24 

30A24-48Y36 

Model 

30A48.-60Y6 

30A48-60Y9 

30A48-60Y12 

6OA48-60Y18 

6OA48-60Y24 

6OA48-60Y36 

30A48-96Y9 

30A48-96Y12 

60A48-96Y18 

6OA48-96Y24 

60A48-96Y36 

Model 

30A24-30S9 

30A24-30S12 

30A24-30S18 

30A24-30S24 

30A24-30S36 

30A24-30S48 

45A24-48S9 

45A24-48S12 

45A24-48S24 

45A24-48S36 

45A24-48S48 

Model 

30A48-60S9 

30A48-60S12 

30A48-60S18 

30A48-60S24 

30A48-60S36 

60A48-96S9 

6OA48-96S12 

6OA48-96S18 

6OA48-96S24 

6OA48-96S36 

HIPOTRONICS. INC_. POIIVER PRODUCTS DIY.. P.O_ DRAWER W· MILLERTON, NY 12546' PHONE: 518-789-6464' FAX: 518-789-4866' TLX-6716516-HIPOMIL 
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5600 TRANSFORMERS 5600 

VARIABLE TRANSFORMER 

DESIGN HISTORY 

Variable Transformers have been built for over 50 years by many 
companies around the world. There are two basic designs of 
electromechanical variable tranformers, linear and toroidal. The 
linear variable transformer is constructed in a vertical, or linear 
manner while the toroidal is constructed on a ring core, or 
"donut." The toroidal variable tranformer is the most common 
device used. 

They are both single layer windings on a laminated steel core. 
The tums on one face of the coil are exposed. A carbon brush 
traverses the coil face to provide for voltage adjustment. In order 
to provide continuous, noninterrupted output voltage, the 
carbon brush must contact the next tum before leaving the 
previous tum. This creates a shorted tum condition. When the 
two tums, at different voltages, are bridged, or Shorted, a 
circulating current results. This current, flowing through the 
shorted wire loop and carbon brush, creates heat. This heat must 
be dissipated through the coil and brush holder. This inherent 
design flaw severely limits the capability of these devices. To 
build a toroidal variable transformer capable of commutating 
greater than their limit of 8 kVA of power, would require larger 
wire sizes and more brushes. 80th of these changes would 
increase the short circuit current, thus rendering such a device 
impOSSible, without extravagant heat sinks, forced air, or oil 
cooling. 

In order to use the devices for applications greater than 8 kVA 
single-phase or 29 kVA three-phase, it becomes necessary to 
multi-stack or "gang" many core/coil assemblies in a series/ 
parallel configuration. This becomes not only cumbersome, but 
also less reliable due to the multiple brush and motor drive 
system required. Serviceability is also difficult with such a 
"mechanical monster." 

Other variable voltage control devices designed for high 
power voltage control, above 100 kVA, have other design or 
operational flaws. These devices sacrifice efficiency, size and 
wE;ight, waveform purity, power factor, and/or cost. 

What the industry needed was a variable autotransformer, 
which is the most efficient variable voltage device, that is smaller, 
lighter, more reliable, easy to service and reasonably priced. 

THE PESCHEL SOLUTION 
Having tried every device available, Hipotronics sought to design 
the perfect voltage control device. What had to be done was to 
design a variable transformer that eliminated the shorted tum 
problem. The result of our efforts was the PESCHEL VARIABLE 
'T'RAHFORMER. 

Having eliminated the short circuited tum problem, through 
our patented diode switching technique, it is now possible to 
build a variable tranformer capable of commutating greater kVAs 
and voltages than ever before possible. Most PVTs are con
structed on a standard single-phase or three-legged, three-phase 
core. With no series or paralleling of core/coil assemblies 
necessary (most models), the PVT is generally smaller, lighter, 
more efficient and more reliable than any other means of variable 
voltage control. 

Construction in a linear fashion affords greater design flexibility; 
core size, wire size, winding length. This allows for the design 
and construction of almost any kVA or MVA and any voltage, 
enabling the PVT to be used in applications previously 
impossible with other variable transformers. 

DESIGN 
The Peschel Variable Transformer is a continuously adjustable 
autotransformer. It is constructed of copper coils wound on a 
linear, laminated steel core. One face of the coil is epoxy 
encapsulated, then sanded to expose the tums. The exposed 
coil tums, or taps, are then plated. Each coil is wound in such a 
fashion as to expose two separate tracks of tums; one track of all 
the odd tums, the other even. Each track is traversed by a sliding 
copper contact. The sliding contacts are thinner than the distance 
between adjacent tums of the same track, thus not shorting the 
tums. Between the contacts is a series of back-to-back diodes. 
Using the diodes solely for their forward voltage drop (ND), the 
voltage required across the diode before it will conduct current, 
and maintaining transformer volts per tum less than the total ND, 
essentially no current can circulate between the two contacts. As 
the contacts traverse the coil, the current flow to the load 
altemates between contacts, depending upon which tum of the 
transformer is being used, odd or even. 

This patented method provides for continuous voltage control 
with no shorted tums. 

PESCHEL DC VARIABLE TRANSFORMERS 
VARIABLE DC Output, Insulated Primary, Three Phase, Full Wave Bridge 

TRANSFORMER Output Input 
Voltage Amps KW Model Voltage 

300 50 15 D30A24p·30Y5 240 

I~bl 
500 50 25 D30A24p·50Y5 240 

750 50 30 D30A24P· 750Y5 240 

1000 50 50 D60A24P-100Y5 240 

2500 50 125 D60A48P-250Y5 480 

5000 50 250 D6OA48P-500Y5 480 

10000 50 500 D6OA48P-1000Y5 480 

USES: 20000 50 1000 D6OA416P-2000Y5 4160 

DC Motor Speed Controller 40000 50 2000 D6OA41I>P-4000Y5 4160 
Chemical Processes 
Electra-Magnets Output Input 
Electropalntmg Voltage Amps KW Model Voltage 

300 90 27 D30A24P-30Y9 240 

sao 90 45 D30A24P-50Y9 240 

750 90 67.5 D30A24P-750Y9 240 

ADVANTAGES: 1000 90 90 D6OA24P·1 OOY9 240 

No Electronics 2500 90 225 D6OA48P-250Y9 480 

No Waveshape Chopping 5000 90 450 D6OA48P-500Y9 480 
No Effect on Power factor 10000 90 900 D6OA48P-1000Y9 480 
NoEMI 

20000 
Same Ripple, Any Voltage 

90 1800 D6OA416P-2000Y9 4160 

40000 90 3600 D6OA416P-4000Y9 4160 
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5600 TRANSFORMERS 

25 YEARS OF SERVICE 
TECHNICAL DATA 

INPUT -117 VOLTS AC 
FREQUENCY-TYPE A&C-SO/SO Hz TYPEB-60Hz l~l OUTPUT CURRENT -15mA AT RATED RMS OUTPUT. 

HIGH VOLTAGE 
TRANSFORMERS 
"RM" 
SERIES 

Hipotronics RM Series of high voltage transformers 
are designed for both air and oil environments. 
Models RM-17-3, RM 21-3 & RM 25-3 are manufac
tured for oil environment only. 

Models RM 6-1, RM 7-1, RM 8-1, RM 9-1 and RM 
10-1 are epoxy cast by special request. 

Model 
Number 

RMH 
RM1·2 
RM1.5·1 
RM1.5·2 
RM2·1 
RM2·2 
RM2.5·1 
RM2.5·2 
RM3·1 
RM3·2 
RM3.5·1 
RM3.5·2 
RM4·1 
RM4·2 
RM4.5·1 
RM4.5·2 
RMS·1 
RM5·2 
RM6·1 
RM7·1 
RM8·1 
RM9·1 
RM10-1 
RM12.5·3 
RM17·3 
RM21·3 
RM25·3 

Type 

A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
B 
A 
A 
A 
A 
A 
G 
G 
G 
G 

DC RECTI FER CIRCUITS FOR LISTED TRANSFORMERS 

Secondary 
Volts 

1 kV 
1 kV 
1.5kV 
1.5 kV 
2 kV 
2 kV 
2.5kV 
2.5kV 
3 kV 
3 kV 
3.SkV 
3.SkV 
4kV 

4 kV 
4.SkV 
4.5kV 
5 kV 
5 kV 
6 kV 
7 kV 
8 kV 
9 kV 

10 kV 
12.5 kV 
17 kV 
21 kV 
25 kV 

HALF WAVE RECTIFIER FULL WAVE BRIDGE FULL WAVE DOUBLE.R 
(COLUMN 4 ABOVE) (COLUMN 5 ABOVE) (COLUMN 6 ABOVE) 

:JII 

Eo = 1.25 ERMS 

1'1U:t!1 

Half Wave 
Rectifier 
(SmA) 

1.2kV 
1.2kV 
1.8kV 
1.8kV 
2.4kV 
2.4kV 
3 kV 
3 kV 
3.6kV 
3.6kV 
4.2kV 
4.2kV 
4.8kV 
4.8kV 
S.5kV 
5.5kV 
6 kV 
6 kV 
7 kV 
8 kV 
9.5 kV 

10.5 kV 
12.5kV 
15 kV 
20 kV 
25 kV 
30 kV 

Model 
Number 

AM1·1 

RM1-2 

RM1.5-1 

RM1.5-2 

RM2-1 

RM2-2 

RM2.5-1 

RM2.5-2 

RM3-1 

RM3-2 

RM3.5-1 

RM3.5-2 

AM4--1 

RM4--2 

AM4.5-1 

RM4_5-2 

RM5-1 

RMS-2 

RM6-' 

RM7-1 

RM8-1 

RM9~1 

RM10-1 

RM12.5-3 

RM17-3 

RM21-3 

RM25-3 

Full Wave Full Wave 
Bridge Doubler Secondary 
(10mA) (SmA) VA 

1.2kV 2.4 kV 15 
1.2 kV 2.4 15 
1.8kV 3.6 23 
1.8kV 3.6 23 
2.4 kV 4.8 30 
2.4kV 4.8 30 
3 kV 6 38 
3 kV 6 38 
3.6kV 7 45 
3.6kV 7 45 
4.2kV 8 53 
4.2kV 8 53 
4.8kV 9.5 60 
4.8kV 9.5 60 
5.SkV 10.5 68 
S.SkV 10.5 68 
6 kV 12 75 
6 kV 12 75 
7 kV 14 90 
8 kV 16 10S 
9.5kV 19 120 

10.5kV 21 135 
125kV 24 150 
15 kV 30 188 
20 kV 40 255 
25 kV 50 315 
30 kV 60 375 

DIMENSIONAL DATA 
Dimensions 

A B C 
In. In. in. 

(mm) (mm) (mm) 

2-13116" 3" 2-114" 
(71) (76) (57) 

3_1/16ff 2-7/8" 2··3/8" 
(77) (73) (60) 

21-3/16ff 3_3/Sff 2-3/8" 

(71) (86) (60) 

3-1/16" 2-7/8" 2-3/8" 
(77) (73) (60) 

2-13/16" 3-3/8" 2-3/8" 

(71) (86) (60) 

3_1/16" 2-7/8" 2-3/8" 
(77) (73) (60) 

3·3/8" 3-3/4" 2-7/16" 
(86) (95) (62) 

3·1/16" 2-7/8" 2-3/8" 
(77) (73) (60) 

3-3/8" 3-3/4" 2-7/16" 

(B6) (95) (62) 

3-1/16" 2-718" 2-3/8" 
(77) (73) (60) 

3-3/8" 3-314" 2-7/8" 
(86) (95) (73) 

4-118" 3-1/8" 2-3/8" 
(105) (79) (60) 

4" 4-1/2" 3-1/8" 

(101) (14) (79) 

4-1/8" 3-1/8" 2-3/8" 
(105) (79) (60) 

~ 4-1/2" 3-1/8" 
(101) (114) (79) 

4-1/8" 3-1/8" 2-3/8" 
(105) (79) (60) 

4" 4-1/2" 3-1/4" 
(101) (114) (83) 

4-1/8" 3-1/8" 2-3/B" 
(105) (79) (60) 

4" 4-1/2" 3-3/8" 
(101) (114) (86) 

4-1/2" 5-314" 3-1/16" 
(114) (146) (78) 

4-112" 5-314" 3-3116" 

(114) (146) (81) 

4-1/2" 5-3/4" 3-5/16" 
(114) (146) (84) 

4-1/2" 5-3/4" 3-1/2" 
(114) (146) (89) 

5-318" 7·5/8" 4-1/2" 
(137) (194) (114) 

5-5/8" 7-5/8" 4-1/2" 
(142) (194) (114) 

5-3/4" 7-5/8" 4-1/2" 
(148) (194) (114) 

6" 7-518" 5" 

(152) (194) (127) 

5600 

Insulation 
Primary to 
Secondary 

5kV 
5 kV 
5kV 
5kV 
6kV 
6kV 
6kV 
6kV 
8kV 
8kV 

lOkV 
10kV 
lOkV 
10kV 
12kV 
12kV 
12kV 
12kV 
14kV 
15kV 
17kV 
20kV 
24 kV 
28kV 
32kV 
45kV 
54 kV 

Weights 
Ibs. 
(kg) 

2 
(.9) 

2-112 
(11) 

3 
(14) 

2-1/2 
(1.1) 

3 
(14) 

2-1/2 

(11) 

3-112 

(1.6) 

2-1/2 

(11) 

3-1/2 
(1.6) 

2-112 

(11) 

3-314 
(17) 

3-314 
(17) 

6 
(27) 

3-314 
(17) 

6 
(2.7) 

3-314 

(17) 

6-1/8 
(28) 

3-314 
(17) 

6-114 
(28) 

8-3/4 

(40) 

9 
(4.0) 

9-1/2 
(43) 

1-314 
(53) 

18-314 
(85) 

19-1/2 
(87) 

19-3/4 
(90) 

20-1/4 

(92) 
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5600 TRANSFORMERS 5600 

In-sonic ... 
specialists 
in custom 
and standard 
inductor and 
transformer 
components 
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The control of electric current is only as good as the components that carry it. 
INDUCTORS: Our manufacturing capabilities are the result of 
experience dating back to 1950 and now include virtually every 
known construction your special applications may require ... and 
at reasonable prices. 

UNCASED 
STANDARD 

MOLDED METAL CASED 

*Toroldal Freq. OCR Uncased 
Series Ind. Range Max.Q Range Ohms/MH Size 

J2 5.6MH to 3.3HY 90 Up to 30 KHZ .50 .620D x .30H 
J3 2.7 to 470MH 110 20 to 150KHZ 1.1 .620D x .30H 
J4 .56 to 33MH 110 100 to 400KHZ 5.1 .620D x .30H 
J5 .10 to 10MH 150 250KHZ to 1.5MHZ 8.9 .620D x .30H 
R2 6.8MH to 6.8HY 135 Up to 20KHZ .18 .960D x .40H 
R3 3.3 to 470MH 180 to to 60KHZ .39 .960D x .40H 
R4 1.2to 68MH 170 40 to 160KHZ .90 .960D x .40H 
S2 6.8MH 10 15HY 160 Up 1015KHZ .10 1.2S0D x .62H 
S3 3.3 to 560MH 225 10 to 60KHZ .21 1.250D x .62H 
T2 22MH to 39HY 210 Up to 15KHZ .045 1.850D x .85H 
V2 68MH to 68HY 245 Up to 8KHZ .028 2.400D x .92H 
W2 100MH 10 100HY 260 Up to 6KHZ .021 2.700D x 1.0SH 

~Write for Series Bulletins on electrical and case style details 

EXAMPLE 'CUSTOM INDUCTORS 

4 
1 • 3 

2 5 

PIN Fig. Description Characteristics Type Size 
26-5103 Series 2 Encaps. PC Mtg. See R Series Std. Tor. 1.06x.5H 
06-4000-27 1 DC Filter Choke 250uH@1.5ACD Tor. 970Dx.4H 
06-4000-39 3 Var. Ind. PC Mtg. 90-110MH 0250 Pot .80Dx.5H 
26-5034 Series 4 Xtal Case Mtg. See J Series Std. Tor. .34x.75x.8H 
26-5135-00 5 Shielded Choke 50uH@100ADC lam. 2.65x5x3H 
*Advise requirements for recommended solution and quotation 

TRANSFORMERS: HI·sonic's special power/converter and 
Signal/matching transformers for both audio and wide video 
ranges are used in airborne comm/nav and ground communica
tions systems. Included are toroidal, pot core, and laminated core 
types manufactured to commercial and MIL specifications. Our 30 
year experience is at your disposal to help solve your transformer 
and inductor problems. 

EXAMPLE DC CONV/AC POWER 

OP VA Output Volts 
PIN Input Freq. Rating Peak (or RMS) Size 

24-0170-10 10V DC 24KHZ 0.8 20CT .28x .6x 48H 
24-0193-10 14/28V DC 6KHZ 18 4.7.11.5CT.22.5CT.550 1.8 ODx .94H 
06-2124-10 200 V L-L 400HZ-3i11 840 200L-L 4.3x3.9x2.1 H 
24-0107-10 14/28V DC 2KHZ 27 90/45CT.180/25.180/25 2.1 ODx .88H 
24-0512-10 260V PK 100PPS 20KVA PK 4.6 KV PK PULSE 2.5x2.3xl.1 H 
24-0114-10 14/28V DC 400HZ 75 26.60 2.90Dxl.5H 
24-0271-10 14/28V DC 5KHZ 80 6.5CT.22.5CT.100.100 2.0x2.0xl.0H 
24-0277-10 42V DC 10KHZ 200 100 2.0x2.5xl.2H 
24-0177-10 10V AC 400HZ 2 1.4.1.4.10(RMS) 1.9 ODx .86H 
24-0169-10 26VAC 400HZ 17 21/13CT(RMS) 1.0x1.4xl.3H 
24-0215-10 115V AC 400HZ 180 20.27.27.42(RMS) 3.2x3.8x4.1 H 

EXAMPLE SIGNAL/PULSE/MATCH 

PIN Description Impedance Response Level Size 
24-0239-11 Video Range Match 150:150.25 100KHZ-2.5MHZ 60mw .63x.63x.44H 
24-0275-10 Wide Band Match 135CT:1000 lKHZ-2MHZ 4mw 1.10Dx.75H 
24-0659-10 Syncro/Resolver 800 OHMS 400HZ 270mw 1.5x.75x.56H 
24-0240-10 Wide Bank Hybrid 600.600+600 50HZ-50KHZ lmw 1.8x2.0xl.0H 
24-0171-10 Radio Freq. Hybrid 50.100+100 700KHZ-4MHZ tOmw 750Dx85H 
~4-0153-10 Pulse Match 10K.40K tp1.2ms.tr60us 25mw .53x.53x.7H 
24-0180-10 Pulse Output 5.600w/tap tp.4us.tr.2us 6KW 1.50Dx.8H In · OTHER PRODUCTS: :(Mil Spec & Commercial) Filters-

• Lumped Constant Delay Lines S orne Transformers - Tuned Circuits - Amp/phase Equalizers-

DESIGNERS AND MANUFACTURERS I~~~GNETIC COMPONENTS: INDUCTORS, TRANSFORMERS, FILTER NETWORKS AND OTHER SPECIALTIES 

249 North Troost. P.O. Box 1130 • Olathe. Kansas 66061 • Phone: (913) 782-0012 • TLX 42562 (HISONIC OLAT) 
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STANDARD TRANSFORMERS 

DIT SERIES - Drive Isolation 
Transfonners.(12·550KVA, U.L. Listed) 

Designed to provide electrical isolation 
and voltage transformation for SCR 
adjustable-speed motor drives. Dry 
type. 600V class. Single phase and 
three phase. 50HZ and 60Hz. 5% 
FCAN and FCBN primary taps. Open 
frame or NEMA 1 enclosed, 150°C 
risel220°C insulation class standard, 
115°C or BO°C or 55°C risel220°C in, 
sulation class optional. 

Size Range (KVA) 
Single Phase 
.1,1%,3,5,8,12,15,20,27,30,34 
Three Phase 
• 8,12,15,20,27,34,40,51,63,75, 
93, 120, 150, 180, 220, 280, 330, 440, 
550,660,760,870,980,1100. 

Standard Voltages Available 

Single Phase 
• Primary or Secondary 208, 230, 380, 
460, 575, 230/460, 415 
Three Phase 
• Primary (6) 208, 230, 380, 460, 575, 
230/460, 415 
• Secondary 208Y/120, 230Y/133, 
38OY/220, 460Y/266, 575Y/332, 
230x460Y/133x266,415Y/240 

Three Phase DIT Series 

HVDT 15KV Class Transformer 

GPT SERIES-General Purpose 
Transformers (3-500KVA, UL Listed) 

Designed to provide electrical isolation 
and voltage transformation for lighting, 
electric heating and industrial motor loads. 
Dry type, 600V class, single phase and 
three phase, 50Hz and 60Hz. FCAN and 
FCBN primary tap arrangements are 
standard. 1500C risel2200C insulation 
class standard, 1100C or B5°C risel2200C 
insulation class optional. 

Size Range (KVA) 

Single Phase 

• 3, 5, 7112,10,15,25,37'12,50,75, 
100, 167 

Three Phase 

• 3, 6, 9, 15,25,30,45,50,60, 75, 112'12, 
150, 225, 300, 400, 500, 750, 1000 

Standard Voltages Available 

Single Phase 

• Primary (3KVA·15KVA) 240/480, 208, 
277, 480, 600 
(25KVA·167KVA) 240x480, 600 
• Secondary (All KVA sizes) 120/240 

Three Phase 

• Primary (1\) 240, 480, 600 
• Secondary 208Y/120, 2401\, 480Y/277 

HVDT SERIES High Voltage 
Distribution Transformers 

Designed for in·plant distribution and 
voltage step·down. Conventional dry 
type or resin cast coil. 5KV through 
15KV class. Single phase and three phase. 
50Hz and 60Hz. FCAN and FCBN primary 
tap arrangements are standard. 1500C 
risel2200C insulation class standard, 
1100C or B5°C or 55°C risel2200C insulation 
class optional. 

Size Range (KVA) 

Single Phase 
·3,5,10,15,25,37%,50,75,100, 
167, 200, 250, 333, 500 
Three Phase 
.15,30,45,75,112%,150,225,300, 
400, 500, 750, 1000 

Standard Voltages Available 

Single Phase 
• Primary 
5KV Class: 24OO/4160Y 
8.66KV Class: 4160/72ooy 
15KV Class: 72OO/12470Y 
7620/132OOY, 7960/138OOY 
• Secondary (All KVA Sizes) 
120/240 

Three Phase 
• Primary (6) 
5KV Class: 2400, 4160, 4800 
B.66KV Class: 7200 
15 KV Class: 12000, 12470, 13200, 
13800 
• Secondary 
20BY/120,2406, 
480Y/277 

DC Link Choke 
4 mH at 1000 Adc 
5 KV Class 

SPECIAL TV MAGNETIC COMPONENTS Also see our catalog pages under AC POWER SOURCES and 
DC POWER SOURCES. 

Transfonners 
• Convection, forced air or water 
cooled. 
• Dry type, liquid filled, cast·resin. 
• Low voltage, high voltage to 3OOKV. 
• High current t6 20,000 Amperes. 
• High frequency to 10KHz. 
• Low temperature rise, high efficiency. 
• Ferroresonant transformers· 
conventional constant voltage and 
harmonic·neutralized. 
• Computer grade isolation 
transformers to 0.001 picofarads. 
• Low capacitance transformers, 
electrostatic shielded. 
• High reactance transformers· short 

circuit current limited. 
• Modulation (Output) transformers to 
5OKW. 
• Rectifier and filament transformers. 

Inductors 

LC Series' Link Chokes (DC) 
Designed for use as a smoothing in· 
ductor in the DC link between recti· 
fier and inverter in variable·speed AC 
motor drives from 15 to 1000 HP. Dry 
type, 600V class. 

LR Series· Line Reactors (AC) 
Designed for use as a line reactor in 
the three phase input lines supplying 

variable·speed AC motor drives from 
15 to 1000 HP. Dry type, 600V class; 
three phase; 50Hz and 60Hz. 
Other specialty inductors include: 
• AC, DC. 
• lron-core, air-core. 
• Linear, swinging. 
• AC current limiting reactors. 
• AC power factor correction 
reactors. 
•. DC filter chokes. 
• AM modulation reactors. 

Saturable Reactors: 
Low voltage, High voltage to 15 KV. 
Sizes to 1000 KVA. 

362 Highway 31 • Flemington, New Jersey 08822-9301 • Tel: 201/782-5525 • Fax: 201/782-9733 

A·2240 For manufacturers'sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5800 

ISL PRODUCTS 
INTERNATIONAL LTD. 

Dept. EM, 235-P Robbins Lane, Syosset, NY 11791 
(516) 937-3475/TWX 503242/ISL-INT 

FAX (516) 937-3840 

CAPACITORS / SILICON DIODES / CARBON FILM RESISTORS / LEOS / POTENTIOMETERS I 
TRANSFORMERS ADAPTORS AND POWER SUPPLIES 

TRANSFORMERS 
Telecom, Industrial, Power 

• Standard and Custom Design 

• Power Ranges 75 mW-300W 

• UL Construction as Required 

• Telecommunications Transformers Meet 
FCC Specs Part 68 

• Split Bobbin and Other Lead Configurations 
Available 

AUDIO/COMMUNICATIONS 
TELEPHONE TRANSFORMERS 

I~L 
I-- OVER~lI:---1 T 

1--g~ 
W T L TW 

B~6'X~EN ---I I--BT 

Impedance Reslslance 
Part Descrlp-

Type No. lion Prl Sec Prl Sec Dimension 

AT-141 Output 500C.T. 8 35 .8 L =15.2mm(.599) 
EI-14 AT-142 Coupling 600C.T. 600C.T. 45 40 H =11.0mm(.433) 
Series W =12.0mm(.473) 
.075 AT-143 Output lKC.T. 8 60 .8 TW= 2.0mm(.079) 

Watts AT-144 Coupling 10KC.T. 600C.T. 450 100 
TL = 3.Bmm(.150) 

Max. BT = 2.5mm(.098) 
AT-145 Driver 10KC.T. 2KC.T. 500 200 All Dimensions Nom 

AT-161 Output 500C.T. 8 22 .8 L =17.7mm(.697) 
EI-16 AT-162 Interstage 500C.T. SOOC.T. 30 28 H =14.0mm(.551) 
Series W =16.0mm(.630) 
.100 AT-163 Outpul 1.2KC.T. 8 80 .8 TW= 2.2mm(.086) 

Watts AT-164 Output 48C.T. 8 2.5 .5 
TL = 4.0mm(.157) 

Max. BT= 2.8mm(.110) 
AT-165 Output 200C.T. 8 12 .8 All Dimensions Nom 

AT-191 Output 200C.T. 8 12 .8 

AT-192 Output 500C.T. 8 26 .8 

EI-19 AT-193 Coupling 600C.T. 600n. 65 55 L =20.3mm(.aOO) 
H =16.2mm(.640) 

Series AT-194 Output aoon. 8 40 .8 W =14.5mm(.571) 
.200 

AT-195 Output .8 
TW= 2.2mm(.086) 

Watts 1.2KC.T. B 80 TL = 4.2mm(.165) 
Max. AT-196 Interstage 1.5KC.T. 500C.T. 120 50 BT=3.0mm(.118) 

All Dimensions Non 
AT-197 Coupling 10KC.T. 600n. 600 100 

AT-198 Driver 10KC.T. 2KC.T. 600 155 

AT-241 Output 48C.T. 8 2.5 .5 

AT-242 Output 120C.T. B 7.0 .7 

EI-24 AT-243 Output 200C.T. a 12.0 .5 L =25.3mm(.100) 
H =18.4mm(.725) 

Series AT-244 Output 500C.T . 8 180 .7 W =16.0mm(.630) 
.460 

AT-24S 
TW= 2.6mm(.102) 

Watts Interstage SOOC.T. 500C.T. 35 28 TL = 4.8mm(.189) 
Max. AT-246 Driver 10KC.T. 2KC.T. 600 155 BT = 4.5mm(.I77) 

All Dimensions Nom 
AT-247 Output 1.2KC.T. 8 75 .8 

AT-248 Coupling 600C.T. 600n. 65 55 
.. 

• Welcome Offer OnglOal Sample and Diagram 
SEE OUR PAGES IN SECTIONS 1500, 2100, 4100 & 6000 

POWER TRANSFORMERS 

HORIZONTAL TYPE 

DIMENSIONS: M/M HORIZONTAL TYPE 
VERTICAL TYPE 

Metric 
Size 

Output 
(VA) Input A B C 0 

EI-28 29.5 37.5 49.5 
(1) 120 9-15 

27 35 47 

EI-35 36.5 45 56.5 
(2) 120 10-17 

31.5 41 53 

EI-41 42.5 52 61 
(4.5) 120 14-24 

35 45 57 

EI-48 50.5 60 69.5 
(7) 120 17-25 

42 52 64 

EI-54 56 67 78 
(13) 120 20-26 

48 59 70 

EI-57 59 70 80 
(18) 120 20-26 

49.5 61 75 

EI-60 62 75 89 
(25) 120 21-33 

52 66 78 

EI-66 68.5 81 92 
(40) 120 23-41 

57.5 74 84 

EI-76 79 90 100 
(75) 120 31-41 

67 78 89 

EI-86 87.5 105 107 
(110) 120 31-41 

75 86 97 

EI-96 98 109 120 
(300) 120 40-60 

85 96 107 

E F 

25-34 3.5 x 5.8 

31-40 3.5 x 5.8 

32-43 3.5 x 5.8 

37-46 3.5 x 5.8 

44-56 4.2 x 6.5 

44-56 4.2 x 6.5 

45-2 4.2 x 6.5 

53-70 4.2 x 6.5 

60 sx7 

67 5x7 

77 5x7 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5600 

~'-EROME 
• INDUSTRIES 

CORPORATION 

TRANSFORMERS 
CHASSIS MOUNT· 
P.C. BOARD TYPES 

• Power 0.5-3 KVA 
• 115V, 57-63 Hz 
• 115/230V, 47-63 Hz 
• Single, Multiple Output 
• Ferroresonant 
• Rectifier Types 

• Shielded 
• Chokes 

• Chassis! PC Board 
• Auto Transformers 

EXTERNALLY MOUNTED 
TRANSFORMERS 
WALL PLUG-IN/WALL MOUNTED 
DESK TOP 
SINGLE & MULTIPLE OUTPUT 
0.5 TO 75 WATTS 
All items made to U.L. specifications 
478, 1310,504, 516, 544 (Patient & Non 
Patient Connected), 694, 1012, 1235, 
1411 and also equivalent C.S.A., V.D.E. 
IEC and other National and European 
specifications. 

TRANSFORMERS 5600 

TRANSFORMERS 
CUSTOM DESIGNED AND STANDARD 

QUALITY 
DELIVERY 

PRICE 
UL, CSA, VDE, IEC, OTHER 
DOMESTIC-FOREIGN SPECS. 
CLASS "A" TO CLASS "H" 
• Prototypes 

• Production From 12 to 
Large Quantities su 

STANDARD TRANSFORMER SIZES 

<$ 
~/ 

VERTICAL MOUNT 

HORIZONTAL MOUNT 

GENERAL DIMENSIONS (INCHES) 
V.A. Core 

Rating Size A B C D E 
1.2 1/4 x 1/4 1J.i, ,~. 131a ISla ~, 

2.5 :l(8 x % 12744 Hi. 13/. 2Y,6 'J.i, 
6 If.! x 1/2 1,%" 1:l(8 2 2% 1%, 
8 'hx% I,%,. 13(8 2 2% 1%, 
11 0/8 x 5/8 15"4 1% 231a 2'X. 1%, 
13 % x 3/4 1'%. 1% 231a 2'~. 1%, 
22 :l(4 x :Yo 2'%. l'X, 2'~, 31/. 11/2 
30 :l(. x 1 2'%4 l'X. 2'X, 31/4 11/2 
35 1/8 x 1/8 24)(4 2X, 31/8 3%, 14U, 
50 1 x 1 3U. 21/2 3U, 4 1'%4 

F 
1%4 
274. 

'u.. 
4%'4 

'%'. 
'u.. 
'u. 
1~ 

'%-
I%". 

PRINTED CIRCUIT 
MOUNT 

G 
Appr 
~, 

1J.i, 
1~, 

1%, 
1%, 
1'%, 
1U. 
I'%", 
17/8 
21/8 

"X" 

Mounting 
Hole Sizes 
.125, .140 

.125, .156, .187 

.125, .156, .187 
.136, .156, .187 

.140, .187 

.156, .187 
.136, .187, .281 

.136, .187 
.187 

.156, .187, .213 

2.56H 
3.75W 
6.50L 

CALL CUSTOMER SERVICE 201-353-5700 
Jerome Industries Corporation / 730E Division St., Elizabeth, NJ 07201 / 201·353·5700 / Telex: 132001 / FAX: 201·353·1021 

A·2242 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Split Bobbin Power Transformers & 
Split Bobbin Isolation Transformers 
• 50/60 Hz 
• Power Ratings to 1800 VA 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
• Terminals for Quick-Connect or Soldering 
• Flexible Leads also Available 
• Available enclosed with Steel Covers 

• Non-Concentric Winding - Lower Capacitance 
- Better Insulation - 2500-4000 VRMS Hipot
No Need for Electro-static Shield 

• LOW LEAKAGE 
• We design to meet UL, CSA, VDE, IEC, 

and CEE Standards 

WE SPECIALIZE IN POWER TRANSFORMERS 
AND ISOLATION TRANSFORMERS FOR 

MEDICAL ELECTRONICS (PATIENT 
ATTACHED EQUIPMENT) FOR DOMESTIC 

AND FOREIGN APPLICATIONS. 

Auto
transformers 

Rectifier Power Transformers 
with Flexible Leads 
• 50/500 Hz 
• Power Ratings up to 1800 VA 
• Wide Range of Voltages 
• Single, Dual, and Tapped Primaries 
• Single and Multiple Outputs 
• Available Enclosed in Steel Covers 
• Terminals for Quick-Connect 

or Soldering Available 

Split Bobbin and Low Profile 
Split Bobbin PC Board 
Transformers 

Transformers for 
Triple Output 
(M icroprocessor) 
Applications 

5600 

100-1~ 
50/60~ 

[~' lCl 

C C 5VDC 
-~OutPul 

• Power Ratings to 30 VA 
• See The Following Pages for Our Standard 

Items and Sizes 

C4 

C4 

+15V DC 
or 

+12V DC 

common 

12VDC 
QI 

-15VDC 

SEE THE FOLLOWING PAGES FOR OUR STANDARD TRANSFORMERS 

J M Transfortner CO., Inc. 
112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293·0475 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2243 



5600 TRANSFORMERS 5600 

Split Bobbin 
Transformers ____________ _ 
The use of a Split Bobbin allows winding to be 
nonconcentric (side-by-side), consequently high 
isolation is achieved at low cost. 

• Better insulation - 2500 VRMS hipot is standard. 
• Lower capacitance - no need for electro-static 

shield. 
• Low Leakage 

Also available: 
• Units with 4000 VRMS hipot 
• Steel covers • Quick disconnect terminals 
• Flexible leads 
• Multiple outputs 
• Tapped primaries 

CUSTOM PROTOTYPES 
AVAILABLE WITHIN ONE WEEK. 
CHECK OUR LOW PRICES. 

WE SPECIALIZE IN POWER 
TRANSFORMERS AND ISOLATION 

TRANSFORMERS FOR MEDICAL 
ELECTRONICS (PATIENT ATTACHED 

EQUIPMENT) FOR DOMESTIC 
AND FOREIGN APPLICATIONS 

Mounting 
Size Style L W 

40 C 31)16 13>3'2 
50 C 3% 2K6 
75 C 4>3'2 2%2 

100 C 4>3'2 293'2 
120 C 4112 21%2 
150 B 33,4 21K6 
200 B 4118 3 
300 B 4112 3% 
500 B 4112 4% 
750 B 5% 4112 

1000 B 63/8 4% 
1800 B 7112 5% 

Split Bobbin Power 

H 
2% 
2% 
2K6 
2K6 
2'l'8 
3118 
3K6 
3% 
3% 
43/8 
5K6 
6% 

STYLE C 

Approx. Typical 
ML MW Lbs. Power 
3118 - 1112 40VA 
3% - 13/4 50VA 
3K6 - 2 75VA 
3K6 - 2% 100VA 
4 - 3 120VA 
3% 2% 4 150VA 
3K6 2% 5112 200VA 
3% 2112 7 300VA 
33,4 3112 11 500VA 
43/8 35/8 16 750VA 
5U6 3114 20 1000VA 
6% 35/8 32 1800VA 

Isolation Transformers ________ _ 
Part Secondary 

Number Size RMSRating 
1-.8 100 115V @ .8A 
1-1 120 115V @ 1A 
1-1.3 150 115V @ 1.3A 
1-1.7 200 115V @ 1.7A 
1-2.6 300 115V@2.6A 
1-4.3 500 115V@4.3A 
1-6.5 750 115V @ 6.5A 
1-9 1000 115V@9A 
1-15 1800 115V@ 15A 

J M Translormer CO., Inc. 112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 

A·2244 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

Split Bobbin 
__________ Power Transformers 

. 

I 
I ' Ideal for use in rectifier circuits 

Part 
Number 
10T-4 
10T-5 
10T-7.5 
10-10· 
10-12" 
10-15· 
12T-3.2 
12T-4 
12T-6 
12T-B 
12-10· 
12-12 " 
161-2.5 
16T-3.2 
16T-4.5 
16T-6 
16T-B 
16-10' 
16-12 • 
20T-2 
20T-2.5 , 

20T-3.B 
20T-5 
20T-6 
24T-1.7 
24T-2 
24T-3.2 
24T-4 
24T-5 
24T-6 
24T-B 
24-12-
28T-1.4 I 

2BT-1.8 J 
2BT-2.6 
2BT-3.5 

Add Prefix D to Part Numbers below 
if Dual Primary is Required 

Secondary Part 
RMSRating Size Number 
10VCT@4A 40 
10VCT@5A 50 

2BT-4.2 II 
2BT-5.4 . 

10VCT@7.5A 75 
10V@10A 100 

2BT-7 
2B-1 O· ! 

I 

10V@12A 120 
10V@15A 150 

32T-1.2 
32T-1.5 

12.6VCT ~ 3.2A 40 
12.6VCT@4A 50 

32T-2.4 
32T-3 

12.6VCT@6A 75 32T-3.B 
12.6VCT@BA 100 32T-4.5 
12.6V@10A 120 32T-6 
12.6V@ 12A 150 36T-1 

16VCT@2.5A 40 36T-1.4 
16VCT@3.2A 50 36T-2 
16VCT@4.5A 75 36T-2.B 
16VCT@6A 100 36T-3.3 
16VCT@BA 120 36T-4 
16V@ 10A 150 36T-5.5 
16V@12A 200 36T-B 
20VCT@2A 40 36-12' 
20VCT @ ·2.5A 50 
20VCT@3.BA 75 
20VCT@5A 100 
20VCT@6A 120 

40T-1 
40T-1.2 
40T-1.B 
40T-2.5 

24VCT@1.7A 40 40T-3 
24VCT@2A 50 40T-3.B 
24VCT@3.2A 75 40T-5 
24VCT@4A 100 40T-7.5 
24VCT@5A 120 
24VCT@6A 150 
24VCT@BA 200 
24V@ 12A 300 

:~+=1B 
4BT-1.5 
4BT-2 

2BVCT@ 1.4A 40 4BT-2.5 
2BVCT@ 1.BA 50 4BT-3 
2BVCT @ 2.6A J 75 
2BVCT@ 3.5A 100 

4BT-4 
4BT-6 

These Items do not have center-tapped secondaries 

115V 
: I 

50160 Hz . I 

II~ 
Secondary 
RMSRating : Size 
2BVCT@4.2A i 120 
2BVCT@5.4A i 150 
2BVCT@7A ,200 
2BV@10A ' 300 

32VCT@1.2A 40 
32VCT@1.5A 50 
32VCT@2.4A I 75 
32VCT@3A 100 
32VCT@3.BA I 120 
32VCT@4.5A 150 
32VCT@6A 200 
36VCT@1A 40 
36VCT@1AA 50 , 
36VCT@2A 75 
36VCT@2.BA 100 
36VCT@3.3A 120 
36VCT@4A 150 
36VCT@5.5A . 200 
36VCT@BA 300 
36V@12A 500 
40VCT@1A 40 
40VCT@1.2A 50 
40VCT@1.BA 75 
40VCT@2.5A 100 
40VCT@3A 120 
40VCT@3.BA 150 
40VCT@5A 200 
40VCT@7.5A 300 
4BVCT@.BA 40 
4BVCT@1A 50 
4BVCT@1.5A 75 
4BVCT@2A 100 
4BVCT@2.5A I 120 
4BVCT@3A : 150 
4BVCT@4A I 200 
4BVCT@6A ; 300 

~. 
115/230V 
50/60 Hz 

~ . 
Part 

! 
Secondary 

Number RMSRating I Size 
56T-.7 I 56VCT@.7A 40 
56T-.9 i 56VCT@.9A 50 
56T-1.3 56VCT@1.3A 75 
56T-1.7 56VCT@ 1.7A 100 
56T-2.1 56VCT@2.1A 120 
56T-2.7. 56VCT@2.7A 150 
56T-3.6 56VCT@3.6A 200 
56T-5A 56VCT@5.4A 300 
56-B- 56V@BA ' 500 
56-13· 56V@ 13A 750 
6BT-.6 6BVCT@.6A 40 
6BT-.7 6BVCT@.7A 50 
6BT-1.1 i 6BVCT@ 1.1A 75 
6BT-1.4 6BVCT@1AA 100 
6BT-1.B 6BVCT@1.8A 120 
68T-2.2 68VCT@2.2A 150 
68T-2.9 68VCT@2.9A 200 
68T-4A 68VCT@4AA 300 
6B-7' 6BV@7A 500 
68-11- 68V@11A 750 
BOT-.5 BOVCT@.5A 

I 
40 

BOT-.6 BOVCT@.6A 50 
BOT-.9 BOVCT@.9A 75 
80T-1.2 BOVCT@1.2A 100 
BOT-1.5 BOVCT@ 1.5A I 120 
80T-1.9 80VCT@1.9A ! 150 
80T-2.5 80VCT@2.5A 200 
80T-3.B 80VCT@3.BA 300 
BOT-6 80VCT@6A 500 
BO-9- BOV@9A 750 

120T-.3 • 120VCT @ .3A 40 
120T-A ; 120VCT @ AA 50 
120T-.6 120VCT@.6A 75 
120T-.B 120VCT@.8A 100 

Low Profile Split Bobbin Power Transformers 
• Only 1.1 inches high 
• 4" flexible leads • wt. 1/2 lb. • 2500 VRMS hipot 
• Ideal for PC Board and Chassis Mtg. where low height is required 

STANDARD TRANSFORMERS: 115V 50/60 Hz PRIMARY ·10 VA 

Part Secondary 
Number RMSRating 

Part Secondary 
Number RMS Rating 

LPS 10-8 8V@ 1.25A LPS 10·20 20V@ .5A 
LPS 10-10 10V@ 1A 
LPS 10-12 12.6V @ .8A 
LPS 10-16 16V@ .63A 

LPS 10-24 24V @ .42A 
LPS 10-32 32V@ .31A 

112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 J M TranSlormer CO., Inc. 
EEM 1988 For manufacturers' sales offices, see yellow pages A·2245 
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5600 TRANSFORMERS 5600 

Split Bobbin 
PC Board Transformers 

---------------------------------
The use ofa Split Bobbin allows winding to be nonconcen
tric (side-by-side), consequently high isolation is achieved 
at low cost. 
• Better insulation - 2500 VRMS hipot is standard . 
• Lower capacitance - no need for electro-static shield. 
Please note that the standard items listed below utilize 6 or 
8 pins, while 12 pins are available. We would like to quote 
your more complex requirements ... you may save cost 
and space by combining two less complex Transformers 
into one. 
We would also be glad to quote your less complex require
ments. For example, if only a Single Primary and Single 
Secondary are needed, you can save considerable cost 
by utilizing only 4 Pins. 

STANDARD TRANSFORMERS 

Part Number 
Sin- Dual 
gle 115/ Ap-

115V 230V Secondary RMS Ratings prox. 
Pri. Pri. Series Parallel Ht. Lb •• 

L-10 DL-10 10VCT@2A 5V@4A 1.34 .75 
L-12 DL-12 12.6VCT@ 1.6A 6.3V@3.2A 1.34 .75 
L-16 DL-16 16VCT @ 1.25A 8V@2.5A 1.34 .75 
L-20 DL-20 20VCT@1A 10V@2A 1.34 .75 
L-24 DL-24 24VCT@.8A 12V @ 1.6A 1.34 .75 
L-32 DL-32 32VCT @ .625A 16V @ 1.25A 1.34 .75 
L-40 DL-40 40VCT@.5A 20V@1A 1.34 .75 
L-48 DL-48 48VCT@.4A 24V@.8A 1.34 .75 
L-80 DL-80 80VCT@.25A 40V@.5A 1.34 .75 
L-120 DL-120 120VCT@ .16A 60V@.32A 1.34 .75 

M-10 DM-10 10VCT@2.4A 5V@4.8A 1.55 .9 
M-12 DM-12 12.6VCT @ 1.9A 6.3V@3.8A 1.55 .9 
M-16 DM-16 16VCT@ 1.5A 8V@3A 1.55 .9 
M-20 DM-20 20VCT@1.2A 10V @ 2.4A 1.55 .9 
M-24 DM-24 24VCT@1A 12V@2A 1.55 .9 
M-32 DM-32 32VCT@.75A 16V@1.5A 1.55 .9 
M-40 DM-40 40VCT@.6A 20V@ 1.2A 1.55 .9 
M-48 DM-48 48VCT@.5A 24V@1A 1.55 .9 
M-80 DM-80 80VCT@.3A 40V@.6A 1.55 .9 
M-120 DM-120 120VCT@.2A 60V@AA 1.55 .9 

H-10 DH-10 10VCT@3A 5V@6A 1.79 1.1 
H-12 DH-12 12.6VCT @ 2.4A 6.3V@4.8A 1.79 1.1 
H-16 DH-16 16VCT@ 1.8A 8V@3.6A 1.79 1.1 
H-20 DH-20 20VCT@1.5A 10V@3A 1.79 1.1 
H-24 DH-24 24VCT @ 1.25A 12V@2.5A 1.79 1.1 
H-32 DH-32 32VCT@.95A 16V@ 1.9A 1.79 1.1 
H-40 DH-40 40VCT@ .75A 20V@ 1.5A 1.79 1.1 
H-48 DH-48 48VCT @ .625A 24V@ 1.25A 1.79 1.1" 
H-80 DH-80 80VCT @ .375A 40V@.75A 1.79 1.1 
H-120 DH-120 120VCT @ .25A 60V@.5A 1.79 1.1 

... 

J M lranslOrmer CO., InC. 112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 

A'2246 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Low Profile Split Bobbin 
________ PC Board Transformers 
• Only 1.13" high 

XL Series transformers offer a particularly 
low profile for 18VA, allowing for 1.25" card 
spacing. 
The use of a split bobbin allows winding to be non-concen
tric (side-by-side), consequently high isolation is achieved 
at low cost. 

• Better Insulation - 2500 VRMS hipot is standard. 

• Lower Capacitance - no need for electro-static shield. 

If the standard items shown here do not fit your require
ments, we would be glad to quote on your custom needs. 
Often this can save space and considerable cost. 

STANDARD TRANSFORMERS 

Part Number 

Single Dual 
Secondary RMS Ratings 

Ap-
115V 115/230V prox. 
Pri. Pri. Series Parallel Lbs. 

XL-10 DXL-10 10VCT@ 1.6A 5V@3.2A .7 
XL-12 DXL-12 12.6VCT @ 1.25A 6.3V@2.5A .7 
XL-14 DXL-14 14VCT @ 1.28A 7V@2.56A .7 
XL-16 DXL-16 16VCT@ 1A 8V@2A .7 
XL-18 DXL-18 18VCT@ 1A 9V@2A .7 
XL-20 DXL-20 20VCT@.8A 10V@1.6A .7 
XL-22 DXL-22 22VCT@.8A 11V @ 1.6A .7 
XL-24 DXL-24 24VCT@.68A 12V @ 1.36A .7 

XL-28 DXL-28 28VCT@.64A 14V @ 1.28A .7 

XL-32 DXL-32 32VCT@.5A 16V@ 1A .7 

XL-36 DXL-36 36VCT@.5A 18V@ 1A .7 

XL-40 DXL-40 40VCT@AA 20V@ .8A .7 

XL-44 DXL-44 44VCT @ AA 22V@.8A .7 

XL-48 DXL-48 48VCT@ .34A 24V@.68A .7 

XL-56 DXL-56 56VCT@.32A 28V@.64A .7 

XL-72 DXL-72 72VCT@.25A 36V@.5A .7 

XL-88 DXL-88 88VCT@.2A 44V@ AA .7 

XL-120 DXL-120 120VCT@ .134A 60V@ .268A .7 

112 FLORIDA STREET, FARMINGDALE, NY 11735 • (516) 293-0475 J M Translormer CO .• IHC. 
EEM 1988 For manufacturers' sales offices, see yellow pages A'2247 
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TRANSFORMERS 

OUR SPECIALTY ••• 
custom designed to your special application. 

Prototype through production. , 
Power 10MW to 5000 VA, 3 phase to 15 KVA. 

CALL OUR 24 HOUR FAX NUMBER 

815·344·2730 
FOR "ON THE SPOT" QUOTES 

ELECT~ONICS. INC. 

1330·29 BELDEN STREET 
McHENRY, ILLINOIS 60050 

We're as close as your phone 

815/344·2900 

5600 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

B LENCO 
ELECTRONICS, INC. 

IN STOCK TRANSFORMERS 
for immediate delivery 

Regulating Transformers 
Output regulated to ± 3% for input variations of + 15% 

-25% • Removes most voltage sags, surges, brownouts, noise 
and distortion • Less than 3% distortion • Minimum load effi
ciency of 85% • Temperature - 20°C to + 700c • Low cost, 
quiet operation 

FREQUENCY 60Hz/OUTPUT 120V 

MODEL POWER INPUT MOUNTING 

CVS-100-120-60 100VA 120V A 
CVS-100-240-60 100VA 240V A 

CVS-100-480-60 100VA 480V A 
CVS-150-120-60 150VA 120V B 
CVS-150-240-60 150VA 240V B 
CVS-150-480-60 150VA 480V B 
CVS-250-120-60 250VA 120V C 
CVS-250-240-60 250VA 240V C 

CVS-250-480-60 250VA 480V C 
CVS-500-120-60 500VA 120V 0 
CVS-500-240-60 500VA 240V 0 
CVS-500-480-60 500VA 480V 0 
CVS-750-120-60 750VA 120V E 
CVS-750-240-60 750VA 240V E 
CVS-750-480-60 750VA 480V E 
CVS-1000-120-60 1000VA 120V F 

CVS-1000-240-60 1000VA 240V F 

CVS-1000-480-60 1000VA 480V F 

CVS-1500-120/240-60 1500VA 120/240V G 
CVS-1500-240/480-60 1500VA 240/480V G 

Autotransformer 
Designed and manufactured to Lenco's high standards. 

Stocked in 100 VA through 5000 VA for immediate delivery. 
Approximately 50% reduction in size, cost, high efficiency and 
bi-directional. Note: Does not provide isolation. 

FREQUENCY SO/60Hz 
LUG STYLE MODEL NO. POWER INPUT/OUTPUT 

B~DIRECTIONAL 

Solder ATF-100-230-115 100VA 115/230v 
Solder ATF-100-480-240 100VA 240/480V 
Solder ATF-150-230-115 150VA 115/230V 

Solder A TF-150-480-240 150VA 240/480V 

Solder ATF-250-230-115 250VA 115/230V 

Solder ATF-250-480-240 250VA 240/480V 

Solder A TF-500-230-115 500VA 115/230V 
Solder A TF-500-480-240 500VA 240/480V 
10-32 Tapped A TF-1 000-230-115 1000VA 115/230V 

1 0-32 Tap ped A TF-1 000-480-240 1000VA 240/480V 

10-32 Tapped ATF-1500-230-115 1500VA 115/230V 

10-32 Tapped A TF-1500-480-240 1500VA 240/480V 

10-32 Tapped A TF-2000-230-115 2000VA 115/230v 
10-32 Tapped A TF-2000-480-240 2000VA 240/480V 

10-32 Tapped ATF-2500-230-115 2500VA 115/230V 
10-32 Tapped A TF-2500-480-240 2500VA 240/480V 

10-32 Tapped A TF-3000-230-115 3000VA 115/230V 
10-32 Tapped A TF-3000-480-240 3000VA 240/480V 
10-32 Tapped A TF-5000-230-115 5000VA 115/230V 
10-32 Tapped A TF-5000-480-240 5000VA 240/480V 

See our catalogs in 
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ELECTRONIC ENGINEERS MASTER THOMAS REGISTER CATALOG FILE 

MOUNTING 

A 
A 

B 
B 
C 

C 

0 
0 
E 
E 
F 

F 

G 
G 
H 
H 
I 
J 
K 
L 

UDum 
ELECTRONIC INDUSTRY 
TELEPHONE DIRECTORY 

MOUNTING L 

A 4.5 

B 5.35 

C 5.35 

0 5.85 

E 7.20 

F 7.20 

G 8.69 

MOUNTING L 

A 4.06 

B 4.06 

C 3.81 

0 4.56 

E 5.31 

F 6.44 

G 6.44 

H 7.13 

I 7.13 

J 7.13 

K 7.13 

L 7.13 

W H ML MW 

3.8 6 3.75 2.35 

4.35 6.51 4.38 2.62 

5.15 6.51 4.38 3.62 

6.42 7.01 4.81 4.75 

6.10 8.70 5.94 3.60 

7.0 8.70 5.94 4.68 

7.0 10.50 7.22 3.92 

W H ML MW 

2.4 2.64 3.56 -

2.7 2.64 3.56 -

2.9 3.19 3.13 2.38 

3.5 3.81 3.75 2.75 

4.3 4.44 4.38 3.13 

4.3 5.38 5.31 2.88 

5.6 5.38 5.31 3.75 

5.0 6.10 5.81 3 

5.3 6.10 5.81 3.25 

5.6 6.10 5.81 3.25 

7.1 6.10 5.81 4.75 

7.0 6.10 5.81 4.75 

MI::MBER 

';~~~~CCT~Nci~~:~~ 
INTERNATIONAL 

1330-29 BELDEN STREET, McHENRY, ILLINOIS 60050 PHONE 815/344-2900 FAX 815-344-2730 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2249 
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ADVANCED TRANSFORMER 
PRODUCTS FOR TODAY'S 
HIGH TECH INDUSTRIES 

From original design to "build-to-print" produc
tion; Magnetek has provided the industrial, com
puter, medical, aerospace, military and scientific 
communities with consultation services, engi
neering, prototyping and manufacturing of cus
tom magnetic products since 1968. 

ENGINEERING: Magnetek's advanced magnetics 
technology provides our customers with a unique 
capability in solving their application problems. 
Working from specifications supplied by our cus
tomers, Magnetek's engineers can often help in 
optimizing designs or initiating designs to meet 
their requirements. 

MANUFACTURING: Magnetek utilizes a variety of 
up-to-date precision automatic and semi-auto
matic production equipment to meet manufac
turing requirements. A well-equipped tooling de
partment supports engineering and manufactur
ing needs. 

QUALITY ASSURANCE: Magnetek utilizes the lat
est test equipment combined with Statistical 
Process Control (SPC) methods in meeting the 
highest quality levels in industrial and military 
standards. 

Innovative engineering and manufacturing tech
niques have been the cornerstone of the com
pany's success. Magnetek will continue to devel
op new technologies in meeting the growing 
magnetic needs of industry. 

A·2250 

TRANSFORMERS 
Power. Pulse. Switching. Isolation 

Silicon Steel, Ferrite or Powdered Cores 
Plug·in PC Mtg, Terminals or Lead-Wire 
Standard or Custom Molded Bobbins 

High-Current or High-Voltage 
Miniature to 3000 VA 

INDUCTORS 
'Plug·in PC Mtg or Lead-Wire 

Standard or Custom Molded Enclosures 
Silicon Steel, Ferrite or Powdered Cores 

High·Current or High-Voltage 
Adjustable or Fixed Values 

Precision or Random Wound 
Ki' ID to 5" 00 

Encapsulated 

SPECIAL COILS 
Subminiature to 10" 00 

Free-Formed with Bondable Wire 
Ultra-Fine Wire (to #51 AWGl 

STANDARD PRODUCTS 
Magnetic Flux Probe 

UL Recognized Current Transformers 

EMI RFI FILTERS TO 100/AMP/3 PHASE 
POWER SUPPLIES/INVERTERS/ 

CONVERTERS 
MAGNETIC AMPLIFIERS 

CONFORMANCE 
UL • CSA • ElL • MIL-T-27 

VDE • IEC • FCC 

ZERO DEFECTS IS THE 
STANDARD FOR OUR 
MAGNETIC PRODUCTS 

5600 

At Magnetek we take pride in our reputation for 
quality military and commercial products. We 
have always been committed to manufacturing 
the very best magnetic products for our 
customers. 

DEFECT PREVENTION 
YS 

TRADITIONAL DEFECT DETECTION 
Automatic Data Acquisition (ADA) equipment in 
product testing has created a new philosophy 
about Quality Assurance in manufacturing. This 
computerized testing capability enables fast, ex
tensive and economical data collection of prod
uct parameters. 

Statistical Process Control (SPC) is now an in
expensive and practical reality. Our Quality Im
provement Team representing engineering, qual
ity assurance, manufacturing, material control 
and accounting evaluates the data through His
tograms, X bar R Charts and Cause & Effect 
Diagrams. 

Action items from this analysis then close the 
loop by: 

• Tracking part·to·part variation within a proc
ess to determine consistency. 

• Revealing trends and step changes before 
they lead to defects. 

• Targeting processes to be measured. 

• Reducing variation caused by Materials, Meth
ods, Machines, Man, Measurements and Moth
er Nature (environment). 

ADA + SPC + ACTION = ZERO DEFECTS 
Although Zero Defects is a tall order, we at 
Magnetek are comm itted to it and have the tools 
for achieving it. 

Iii) MAGNETEK 
CORPORATION 
Design and Manufacture Of Transformer Products 

. 73, 5 Roo Deer D~e. Boc'dec. Coocodo 803m ,303442·6700 

For manufacturers' sales offices, see yellow pages EEM 1988 



LAMINATED TRANSFORMERS 

MIL·T·27 TRANSFORMERS 

SPECIAL & FREE·FORM COILS 

EEM 1988 

FERRITE TRANSFORMERS 

TOROIDAL TRANSFORMERS 

EMil RFI LINE FILTERS 

CURRENT TRANSFORMERS 

5600 

U.L. RECOGNIZED 

TOROIDAL CURRENT 

TRANSFORMERS 

This series of five "C.T.'s" was developed for 
monitoring service entrance currents and circuit 
currents in residential and commercial buildings. 
They were designed originally for energy audit 
programs for the U.S. Department of Energy. 

Since these devices are mounted in all con· 
ceivable locations, from old electrical systems 
to new construction, safety is paramount. The 
design was accomplished in close coordination 
with Underwriters Laboratories to assure a safe 
installation in the factory or the field, regarding 
prevention of shock hazard, fire prevention and 
physical ruggedness of the product for rough 
handling in extreme environments. Many states 
now require U.L. recognized devices for these 
installations. 

As a result we have developed a product well 
suited to the task and with excellent perform· 
ance characteristics. Linearity of the output sig· 
nal to monitored current is within 2% from 1/10 

to full rated value. 

Each unit is fully encapsulated in a molded case 
of Nary!. The primary of the C.T. is formed by 
passing the wire to be monitored through the 
center of the toroid, creating a single turn. The 
secondary is lead out to an 8 foot twisted pair 
of U.L. 1015 stranded PVC lead wires. 

The "C.T.'s" are offered with (- 001) and with· 
out (-002) a precision 1.00 ohm internal burden 
resistor across the secondary. With the resistor, 
the output is .333 volts ±2% at the rated input 
current. 

PHYSICAL DIMENSIONS IN INCHES 

Part No. Amps ID x 00 x HT 
2697-XXX 30 0.30 x 1.70 x 0.75 
2749-XXX 60 0.50 x 1.90 x 0.75 
2685-XXX 100 0.75 x 2.10 x 0.75 
2750-XXX 200 1.00 x 2.40 x 0.80 
2686-XXX 400 1.25 x 2.70 x 0.80 

IiiI MAGNETEK 
CORPORATION 
Design and Manufacture Of Transformer Products 
7315 Red Deer Drive. Boulder. Colorado 80301/303-442-6700 

For manufacturers' sales offices, see yellow pages A·2251 
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'friad gets wound up in your ideas 

M Ma!lne7ek 
7fiaa 

1124 E. Franklin 81. 
Huntington, IN 46750 

219-356-6500 
FAX 219-356-3148· E8L 62007688 

TRANSFORMERS 

MagneTek 1tiad 'Meets All 
Your Specifications 
We meet any application 

5600 

Triad can meet the complete range of OEM requirements, from 
simple coils to assembled power supplies, in quantities from 
prototype to millions of units. We offer total facilities to serve the 
electronics industry, with one of the most modem and efficient 
plants in the country for the production of transformers, related 
magnetic components and custom designs. 

lhad employs the latest in manufacturing techniques, many of 
which were developed by our own engineers. This sophisticated 
production equipment, plus a highly skilled workforce of nearly a 
thousand, assures high productivity. Our production capabilities 
and use of quality materials, means lhad can promise on-time 
delivery and competitive pricing, while maintaining our unsur
passed performance standards. 

We meet your innovative designs 
Triad engineers work closely with you, providing production and 

design solutions. Our design engineering staff offers over 100 
years of combined experience in the lab and field, keeping Triad 
at the forefront of magnetics technology. Plus, lhad can design to 
agency specifications. We maintain close working relationships 
with all domestic and international agencies, including UL, BSA, 
VDE, CSA, IEC, and others. 

We meet your custom requirements 
For more than 25 years, original equipment manufacturers and 

design engineers have relied upon Triad for innovative solutions. 
We design and manufacture thousands of different custom trans
formers, from small switcher to large ferro resonant models. 

These components are built to your specifications and applica
tion needs. Triad's production capabilities include power trans
formers of 1 watt to 2000 watts, from 45 to more than 20,000 
Hz, and from printed circuit board-mounted, open frame or her
metically sealed units. Our winding department is capable of sin
gle, multiple and bobbin winding. Depending on the components 
required, we can offer a firm quotation in a few days and deliver 
prototype quantities in a few weeks. 

We meet your quality standards 
Triad's formal quality assurance system verifies that your specifi

cations are consistently met or exceeded. All incoming compo
nents are tested to MII.rSTD-I05D, and continued inspection of 
wire, core, insulation and electronic components virtually 
eliminates imperfections. Statistical process controls are employed 
to ensure consistent quality. In addition, a periodic instrument 
calibration program in effect throughout the plant, and outgoing 
quality control inspections of all Triad products ensure that the 
specifications and top quality you demand are exactly what you 
receive. 

We meet your deadlines 
Triad is ready to respond the day you call, no matter where 

you're calling from. And chances are, our hundreds of stocking 
distributors nationwide probably have the transformer you need, 
in stock and ready to ship. Triad's multi-million dollar inventory of 
thousands of designs means you're assured fast delivery whatever 
your specifications, custom or standard. 

With so much to offer, it's no wonder Triad has been selected 
by many of the industry's largest manufacturers as the prime 
source for transformers. And we're ready to go to work for you 
too, with products and solutions as innovative as you are. 

A·2252 For manufacturers' sales offices, see yellow pages EEM 1988 
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Quick PackTh1 
Six sizes with single 115V or 

sunhll transforuners 

Quick Pack™ transformers offer a significant size 
and height reduction for a given VA rating and come 
with a quick-connect or solder terminal. Bobbin 
winding reduces transformer size and space. Split 
Bobbin non-concentric winding eliminates costly 
electrostatic shielding, making possible higher HiPot 
testing - 2500V. Class B insulation insures maximum 
total temperature of 1300 C continuous. 

NarES: ThrminaJs to be quick.connect 
(.1871 or solder lug terminals. 
Dielectric strength: 2500 v . 
• Indicates like polarity. 

Dimensions 
Size VA l W 

F3 2.4 2'1'6 111'6 
F4&FD4 6 23/, 1'1. 
F5&FD5 12 213/'6 131. 

H 

131,. 
13/, 

151. 

F6&FD6 30 3'1. 1"/,6 1'5/'6 
F7&FD7 56 311/,8 1'3/'6 2'1. 
F8&FD8 100 4'132 2'1. 2'/,. 

A 

151, 

1'1/'8 

115/'8 

251,. 

2'1/'6 
3'1,. 

SINGLE PRIMARY 

115-'E 501:] 

DUAL PRIMARY 

~. 
11512'0 V E 501:] 

UL Recognized 

B Ml lbs. 

9/'6 13/. 0.25 
11/,8 2 0.44 

13/'6 23/, 0.7 

1'1" 2'3/,. 1.1 

1'1,. 3'1, 1.7 

151,. 3'/,. 2.75 

dual 115/230V primary, rated 50/60 Hz. 
115V 115-23OV VA OUTPUT RATING 
F3-10 2.4 10VCT @ 0.2SA 

F4-10 FD4-10 6 lOVCT@o.SA 

F5-10 FD5-10 12 lOVCT@l.2A 

F6-10 FD6-10 30 lOVCT@3.OA 
F7-10 FD7-lO 56 lOVCT@5.OA 
F6-lO FD6-10 100 lOVCT @ 10.OA 

F3-12 2.4 12.6VCT @ 0.2A 

F4-12 FD4-12 6 12.6VCT @ USA 

F5-12 FD5-12 12 12.6VCT @ 1.OA 

F6-12 FD6-12 30 12.6VCT @ 2.5A 

F7-12 FD7-12 56 12.6VCT @ 4.OA 

F6-12 FD6-12 100 12.6VCT @ 8.OA 

F3-16 -- 2.4 16VCT @ O.lSA 

F4-16 FD4-16 6 16VCT@o.4A 

F5-16 FD5-16 12 16VCT@0.8A 

F6-16 FD6-16 30 16VCT@2.OA 

F7-16 FD7-16 56 16VCT@3.SA 

F6-16 FDB-16 100 16VCT @ 8.2SA 

F3-20 2.4 2OVCT@0.12A 

F4-2O FD4-20 6 2OVCT@0.3A 

F5-20 FD5-20 12 2OVCT@0.SA 

F6-20 FD6-20 30 2OVCT@1.SA 

F7-2O FD7-2O 56 2OVCT@2.8A 

F6-2O FDB-20 100 2OVCT@5.OA 

F3-24 2.4 24VCT@0.lA 

F4-24 FD4-24 6 24VCT @ 0.25A 

F5-24 FD5-24 12 24VCT@0.SA 

F6-24 FD6-24 30 24VCT@1.2SA 

F7-24 FD7-24 56 24VCT@2.4A 

F6-24 FD6-24 100 24VCT@4.OA 

F3-28 2.4 26VCT @ 0.08SA 

F4-28 FD4-28 6 26VCT@0.2A 

F5-28 FD5-28 12 26VCT @ 0.42A 

F6-28 FD6-28 30 28VCT@1.1A 

F7-28 FD7-28 56 26VCT@2.OA 

F6-28 FD6-28 100 26VCT@3.SA 

F3-36 2.4 36VCT @ O.OSSA 

F4-36 FD4-36 6 36VCT @ 0.17A 

F5-36 FD5-36 12 36VCT @ 0.3SA 

F6-36 FD6-36 30 36VCT @ O.8SA 

F7-36 FD7-36 56 36VCT@1.SA 

F6-36 FD6-36 100 36VCT@2.8A 

F3-48 2.4 46VCT @ O.OSA 

F4-48 FD4-48 6 46VCT@0.12SA 

F5-48 FD5-48 12 46VCT @ 0.2SA 

F5-48 FD5-48 30 46VCT @ 0.631\ 

F7-48 FD7-48 56 46VCT@1.2A 

FB-48 FD8-48 100 46VCT@2.OA 

F3-56 2.4 56VCT @ o.045A 

F4-56 FD4-56 6 56VCT @ 0.11A 

F5-56 FD5-56 12 56VCT @ 0.22A 

F6-56 FD6-56 30 56VCT @ 0.54A 

F7-56 FD7-56 56 56VCT@1.OA 

F6-56 FDB-56 100 56VCT@1.8A 

F3-120 2.4 l20VCT @ o.02A 

F4-120 FD4-120 6 120VCT @ O.OSA 

F5-120 FD5-120 12 120VCT @ o.lA 

F6-12O FD6-120 30 12OVCT@0.2SA 

F7-12O FD7-120 56 120VCT @ O.SA 

F6-120 FD6-120 100 120VCT @ 0.8SA 

Formanu acturers's al eso ff 11 ices, see Ye ow Pages. 
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Triads new Flat Pack power transformer is designed to meet the needs of low clearance 
printed circuit board and solid state power designs. These new units can also be used for 
control and instrumentation applications. Voltages and currents were chosen for widely 
used power applications and could be used in single or dual output supplies. The Triad Flat 
Pack has a unique construction feature allowing them to pass a 2000V HiPot test. 

OUTPUT SECONDARY 
TYPE NO. WArn INDIVIDUAL SERIES PARALlEl 

FP1e-2M 2.S SV @ .2SA 10V CT @ .2SA SV @ .SA 
FP1I1-600 6 SV @ .6A 10V CT @ .SA SV @ 1.2A 
FP101200 12 SV @ 1.2A 10V CT @ 1.2A SV @ 2.4A 
FP12-200 2.S 6.3V @ .2A 12.6V CT @ .2A 6.3V @ .4A 
FP12-475 6 6.3V @ .47SA 12.6V CT @ .47SA 6.3V @ .9SA 
FP12-95O 12 6.3V !'e1 .9SA 12.6V CT @ .9SA 6.3V @ 1.9A 

FP16-15O 2.5 8V @ .1SA 16V CT @ .1SA 8V @ .3A 
FP16-375 6 8V @ .375A 16VCT @ .37SA 8V @ .7SA 
FP16-75O 12 8V !'e1 .7SA 16V CT !'e1 .7SA 8V !'e11.SA 
FP2O·125 2.S lOV @ .12SA 20V CT @ .125A 10V @ .2SA 
FP2D-300 6 10V @ .3A 20V CT @ .3A 10V @ .6A 
FP211-8011 12 10V !'e1 .6A 20V CT !'e1 .6A 10V !'e11.2A 
FP2ol·l00 2.S 12V @ .1A 24V CT @ .1A 12V @ .2A 
FP24-25O 6 12V @ .2SA 24V CT @ .2SA 12V @ .SA 
FP2ol·500 12 12V !'e1 .SA 24V CT !'e1 .SA 12V !'e11.0A 
FP3e-85 2.S lSV @ .08A 30V CT @ .08A lSV @ .16A 
FP30-200 6 lSV @ .2A 30V CT @ .2A lSV @ .4A 
FP30-400 12 lSV !'e1 .4A 30V CT @ .4A lSV !'e1 .SA 
FP34-75 2.S 17V @ .07SA 34V CT @ .07SA 17V @ .1SA 
FP34-170 6 17V @ .17A 34V CT @ .17A 17V @ .34A 
FP34·340 12 17V !'e1 .34A 34V CT !'e1 .34A 17V !'e1 .68A 
FPol0-60 2.S 20V @ .06A 40V CT @ .06A 20V @ .12A 
FP4D-15O 6 20V @ .1SA 40V CT @ .1SA 20V @ .3A 
FP"e-300 12 20V !'e1 .3A 40V CT @ .3A 20V !'e1 .SA 

FP56-45 2.S 28V @ .04SA S6V CT @ .04SA 28V @ .09A 
FP56·100 6 28V @ .1A S6V CT @ .1A 28V @ .2A 
FP58-200 12 28V !'e1 .2A S6V CT !'e1 .2A 28V !'e1 .4A 

FP88-28 2.5 44V @ .028A 88V CT @ .028A 44V @ .OSSA 
FP88-65 6 44V @ .06SA 88V CT @ .06SA 44V @ .13A 
FP88-l30 12 44V !'e1 .13A 88V CT !'e1 .13A 44V !'e1 .26A 

FP120-20 2.S 60V @ .02A 120V CT @ .02A 60V @ .04A 
FP12D-5O 6 60V @ .OSA 120V CT @ .OSA 60V @ .1A 
FP120100 12 60V !'e1 .1A 120V CT @ .1A 60V !'e1 .2A 

FP230·10 2.5 11SV @ .01A 230V CT @ .01A 11SV @ .02A 
FP230·25 6 11SV @ .02SA 230V CT @ .02SA 11SV @ .OSA 
FP230-5O 12 11SV !'e1 .OSA 230V CT !'e1 .OSA 11SV @ .1A 

I--- A~ 
.020 typo 

rrr r·04l typo 

w T 

lfM= 
115/64 ref. 

I"B-t-B-;-B1 

~ 19 L 

OUTPUT 
WATTS H W L A 8 WTOZ 

2.5 .6S0 1.S62 1.87S 1.600 .37S 5 
6 .875 1.562 1.875 1.600 .375 7 

12 1.062 2.000 2.500 2.000 .500 11 

A·2254 For manufacturers' sales offices, see yellow pages 
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PAl SEC 

Specifications: 
Flat Pack = allows %" 

card spacing for 2.5VA 
units, 1" card spacing 
for 6VA units or 1114" 
for 12VA units 

Split Bobbin = side by 
side windings reduce 
interwinding 
capacitance and 
eliminates the need for 
a static shield 

Semi-Toroidal 
Construction reduces 
radiated magnetic fields 
and results in balanced 
windings 

Terminals are 
precision spaced 

EEM 1988 
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Split Bobbin Transformer 
lliads new Split Pack split bobbin transformer increases the depth and versatility of 1riad's already 

extensive line of PC board mounted transformers. Like 1riad's recent Flat Pack ,. series, the Split Pack 
transformers are nonconcentricallywound -with primary and secondaries wound side by side, unlike 
the secondary-on-top-of-primary windings of standard PC board transformers. Split bobbin winding 
and low capacitive coupling eliminate costly electrostatic shielding. The Split Pack's unique 
construction make possible higher HiPot testing-2,500V rather than 1,500V. Dual primaries-
1151230V, 50/400 Hz, plus precision spaced terminals. 

115V 
6 PIN 

Fl0-ll0 
Fl0-250 
Fl0-600 
Fl0-1200 
F10-2000 
Fl0-3600 
F12-090 
F12-200 
F12-500 
F12-1000 
F12-1600 
F12-2850 
F16-070 
Fl6-150 
F16-400 
F16-800 
F16-1250 
F16-2250 
F20-055 
F20-120 
F20-300 
F20-600 
F20-1000 
F20-1800 
F24-045 
F24-100 
F24-250 
F24-500 
F24-800 
F24-1500 
F28-040 
F28-85 
F28-200 
F28-420 
F28-700 
F28-1300 
F36-030 
F36-65 
F36-170 
F36-350 
F36-550 
F36-1000 
F48-023 
F48-050 
F48-125 
F48-250 
F48-400 
F48-750 
F56-020 
F56-045 
F56-110 
F56-220 
F56-350 
F56-650 
F120-010 
F120-020 
F120-050 
F120-100 
F120-160 
F120-300 

VA 

1.1 

2.5 

6 

12 

20 

36 

PRIMARY SECONDARY RATINGS IRMS) 
115-230V VA INDIVIDUAL SERIES 
SPIN 

FS10-110 
FS10-250 
FS10-600 
FS101200 
FS102000 
FS103600 
FS12-090 
FS12-200 
FS12-500 
FS121000 
FS121600 
FS122850 
FS16-070 
FS16-150 
FS16-400 
FS16-800 
FS161250 
FS162250 
FS20-055 
FS20-120 
FS20-300 
FS20-600 
FS201000 
FS201800 
FS24-045 
FS24-100 
FS24-250 
FS24-500 
FS24-800 
FS241500 
FS28-040 
FS28-85 
FS28-200 
FS28-420 
FS28-700 
FS281300 
FS36-030 
FS36-65 
FS36-170 
FS36-350 
FS36-550 
FS361 000 
FS48-023 
FS48-050 
FS48-125 
FS48-250 
FS48-400 
FS48-750 
FS56-020 
FS56-045 
FS56-110 
FS56-220 
FS56-350 
FS56-650 
FS120-01 
FS120-02 
FS120-05 
FS120100 
FS120160 
FS120300 

H w 
15116 1-1 IS 

1-3116 1-118 

1-5116 1-5116 

1-7116 1-9116 

1-7116 1-718 

1-9116 2-3116 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.S 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

1.1 
2.5 
6 

12 
20 
36 

l 

SV @ .11A 
SV @ .25A 
5V @ .6A 
5V @ 1.2A 
5V @2A 
SV @ 3.6A 

6.3V @ .09A 
6.3V @ .2A 
6.3V @ .5A 
6.3V @ 1.0A 
6.3V @ 1.6A 
6.3V @ 2.SSA 

SV @ .07A 
SV @ .15A 
SV @ .4A 
SV @ .SA 
SV @ 1.25A 
SV @ 2.2M 

10V @ .055A 
10V @ .12A 
10V @ .3A 
10V @ .6A 
10V @ 1.0A 
10V @l.SA 
12V @ .04SA 
12V @ .1A 
12V @ .25A 
12V @ .5A 
12V @ .SA 
12V @ 1.SA 
14V @ .04A 
14V @ .OS5A 
14V @ .2A 
14V @ .42A 
14V @ .7A 
14V @ 1.3A 
18V @ .03A 
18V @ .06SA 
18V @ .17A 
18V @ .3SA 
18V @ .S5A 
18V @ lA 
24V @ .023A 
24V @ .OSA 
24V @ .12SA 
24V @ .25A 
24V @ .4A 
24V @ .75A 
28V @ .02A 
28V @ .04SA 
28V @ .11A 
28V @ .22A 
28V @ .35A 
28V @ .6SA 
60V @ .01A 
60V @ .02A 
60V @ .OSA 
60V @ .1A 
60V @ .16A 
60V @ .3A 

ML 

1-318 

1-318 

1-518 1-1116 

1·718 1-114 

2·114 1·112 

2·518 

A 

.2S0 

.250 

.250 

.300 

.300 

.400 

10V CT @ .11A 
10V CT @ .25A 
10V CT @ .6A 
10V CT @ 1.2A 
10V CT @ 2A 
10V CT @ 3.6A 

12.6V CT @ .09A 
12.6V CT @ .2A 
12.6V Cl @ .SA 
12.6V CT @ 1.0A 
12.6V CT @ 1.6A 
12.6V CT @ 2.S5A 

16V CT @ .07A 
16V CT @ .15A 
16V CT @ .4A 
16V CT @ .SA 
16V CT @ 1.25A 
16V CT @ 2.25A 
20V CT @ .055A 
20V CT @ .12A 
20V CT @ .3A 
20V CT @ .6A 
20VCT @1.0A 
20V CT @ 1.SA 
24V CT @ .04SA 
24V CT @ .1A 
24V CT @ .2SA 
24V CT @ .SA 
24V CT @ .8A 
24V CT @ 1.SA 
28V CT @ .04A 
2SV CT @ . OSSA 
28V CT @ .2A 
28V CT @ .42A 
2SV CT @ .7A 
2SV CT @ 1.3A 
36V CT @ .03A 
36V CT @ .06SA 
36V CT @ .17A 
36V CT @ .3SA 
36V CT @ .5SA 
36V CT @ lA 
4SV CT @ .023A 
48V CT @ .OSA 
48V CT @ .125A 
48V CT @ .2SA 
48V CT @ .4A 
48V CT @ .7SA 
S6V CT @ .02A 
S6V CT @ .04SA 
S6VCT @ .11A 
S6V CT @ .22A 
S6V CT @ .35A 
56V CT @ .6SA 

120V CT @ .01A 
120V CT @ .02A 
120V CT @ .OSA 
120V CT @ .1A 
120V CT @ .16A 
120V CT @ .3A 

B c 
.250 1.200 

.250 1.20 

.350 1.280 

.400 1.410 

.400 1.600 

.400 1.850 

! 36VA size has 4 mtg. holes on 2-3116 x 1·314 centers 

PARAllEL 

5V @22A 
SV @ .SA 
SV @ 1.2A 
SV @ 2.4A 
SV @4A 
SV @ 7.2A 

6.3V @ .18A 
6.3V @ .4A 
6.3V @ 1.0A 
6.3V @ 2.0A 
6.3V @ 3.2A 
6.3V @ S.7A 

8V @ .14A 
8V @ .3A 
8V @ .8A 
8V @ 1.6A 
8V @ 2.SA 
8V @ 4.SA 

10V @ .11A 
10V @ .24A 
10V @ .6A 
10V @ 1.2A 
10V @ 2A 
10V @ 3.6A 
12V @ .09A 
12V @ .2A 
12V @ .SA 
12V @ 1.0A 
12V @ 1.6A 
12V @ 3A 
14V @ .08A 
14V @ .17A 
14V @ .4A 
14V @ .S4A 
14V @ l.4A 
14V @ 2.6A 
18V @ .06A 
lSV @ .13A 
lSV @ .34A 
18V @ .7A 
18V @ 1.lA 
lSV @ 2A 
24V @ .046A 
24V @ .1A 
24V @ .25A 
24V @ .5A 
24V @ .SA 
24V @ 1.SA 
2SV @ .04A 
2SV @ .09A 
2SV @ .22A 
2SV @ .44A 
28V @ .7A 
28V @ 1.3A 
60V @ 
60V @ 
60V @ 
60V @ 
60V @ 
60V @ 

WT 

.17 

.25 

.44 

.70 

.80 

1.1 

.02A 

.04A 

.1A 

.2A 

.32A 

.6A 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 5600 

POWER TRANSFORMERS 
1124 E. Franklin St., Huntington, IN 46750"·219-356-6500· FAX 219-356-3148· ESL 62007688 

FOR POWER SUPPLY. CONTROL AND FILAMENT CIRCUITS 
115V PRIMARY-SINGLE SECONDARY/50-60 Hz UNLESS NOTED (*) 
LISTED IN ORDER OF INCREASING SECONDARY VOLTAGES 

Secondary 
RMS Connections 

Case Dimension Mounting Dimension Triad Test Case or Lead Mounting 
Part No. Volts Amps Voltage Type Holes Used H W D MW MD Hole Size 

F-1XH 2.5CT 3 1500 X Leads is/a 21K6 1% 23/8 - K6 
F-72Z* 2.5 CT 5 Sec. 7500 Z Sec.-Lugs 22%2 3Va ?Va 21K6 - K6 
F-6XH 2.5 CT 6 Sec. 2500 X Leads 11~6 3~6 1% 2% - K6 
F-3X* 2.5 CT 10 Sec. 3000 X Leads 2%2 3% 2Va 3Va - K6 
F-SU 2.5 CT 10 Sec. 7500 U Leads 3J{6 2V2 2J{6 2 1 Va ~6xK6 
F-7X 5.0CT 3 1500 X Leads 11~6 3~6 2 2% - K6 
F-8X 5.0CT 6 1500 X Leads 2%2 3% 2V8 3Ye - K6 
F-12X 5.0CT 8 2500 X Leads 21%2 4 2% 3~6 - K6 
F-10U* 5.0CT 14 Sec.10,000 U Leads 3% 3K6 3% 2V2 2~6 ~6xK6 
F-1SU* 5.0CT 15 Sec. 3000 U Lugs 3V2 2V8 21J{6 2% 2K6 ~6xK6 
F-9U 5.2CT 13 1500 U Leads 3J{6 21K6 3% 2% 23/8 ~6xK6 
F-11U 5.2CT 24 1500 U Leads 3% 3K6 3V8 2% 3J{6 ~6X% 
F-13X+ 6.3 .6 1500 X Leads 1318 23/8 13/8 2 - K6 
R-84K 6.3§ .6 Sec. 3500 K 2-Leads 2% 2% 21J{6 1Y2 2318 K6 
F-14XH 6.3CT 1.2 Sec. 2500 X Leads is/a 21K6 1% 2¥8 - K6 
F-14Z* 6.3CT 1.2 Sec. 2500 Z Leads 11~6 23/a 1o/a 2 - K6 
F-S2X 6.3§ 1.2 Sec. 5000 X Leads 1% 3~6 1% 21K6 - Ko 
F-S1X* 6.3§ 2 Sec. 5000 X Leads 11~6 3~6 2 21K6 - K6 
F-16X+ 6.3CT 3 Sec. 2500 X Leads 1% 3~6 2 2% - Ko 
F-S3X 6.3 4 Sec. 5000 X Leads 2% 4 2V4 3K6 - K6 
F-43X* 6.3 4 1500 X Leads 11~6 3~6 2 2W6 - Ko 
F-18A 6.3CT 6 1500 A i-Leads 3K6 22~2 20/8 2 1% 3/8 x K6 
F-18X+ 6.3CT 6 1500 X Leads 2% 4 2% 3~6 - K6 
F-69X 6.3CT 8 1500 X Leads 2~6 4 2V4 3~6 - K6 
F-21 A 6.3CT 10 1500 A i-Leads 3% 23~2 3Ye 2% 2 318 x K6 
F-20Ut 6.3CT-6CT 11 Sec. 3000 U Leads 3V2 2Va 3 2V4 2J{6 ~6xK6 
F-17U* 6.3CT 15 Sec.10,000 U Pri. Leads 4% 3V2 3% 2% 21K6 ~6xK6 
F-22A 6.3CT 20 2000 A 2-Leads 3Va 3%2 4V8 2V2 3 318 X K6 

F-24Ut 7.5 CT-6.3 CT 8 Sec. 3000 U 2-Leads 3V2 2Va 21K6 2% 2~6 ~6xK6 
F-28Ut 7.5 CT-6.3 CT 25 Sec. 3000 U Leads/Lugs 45/8 3% 3% 3 3J{6 ~6xK6 
F-180X 10.0 CT 1 1500 X Leads 11~6 3~6 13/4 21J{6 - J{6 
F-31 X 10.0 CT 3 2000 X Leads 2%2 33,4 2V8 3Va - K6 
F-9SX 10.0 CT 4 1500 X Leads 2% 4 2V8 3~6 - K6 
F-33U 10.0 CT 5 2000 U Leads 3 2V2 25/8 2 2J{6 K6 X 318 
F-96U 10.0 CT 6 1500 U Leads 3 2V2 2% 2 2~6 3/a x K6 
F-23U 10.0 CT 7 1500 U Leads 3% 27/8 21~6 2% 2J{6 ~6 x J{6 
F-97U 10.0 CT 8 1500 U Leads 3J{o 2W6 3 2% 2V2 3/a x J{6 
F-3SU 10.0 CT 10 2000 U Leads 4Ye 4V2 3% 2% 2J{6 J{6 x 318 
F-113X 12.0 0.15 1500 X Leads Ha 2318 13/8 - 2 J{6 
F-~16X* 12.0 .35 1500 X Leads 1318 2318 1318 2 - K6 
F-114X 12.0 0.7 1500 X Leads 15/a 2% is/a - 23/a K6 
F-217X* 12.0 1.2 1500 X Leads 2 3% 1% 2% - K6 
F-218X* 12.0 2 1500 X Leads 2 3% Ha 2Va - K6 
F-219X* 12.0 4 1500 X Leads 2~6 4 2% 3~6 - K6 
F-220U* 12.0 6 1500 U Leads 3J{6 2% 2Y2 2% 2Va 3/a x J{6 
F-221U* 12.0 8 1500 U Leads 31K6 3% 2318 2V2 2VB 3/a x J{6 
F-29Ut 12CT-11 CT 11 Sec. 3000 U Leads 4318 3V2 3318 2% 2~o ~6xK6 

10.0 CT 
F-70X 12.6 CT 1.0 1500 X Leads 1W6 3~6 13/4 2% - J{6 
F-2SX + 12.6 CT 1.5 1500 X Leads 11~6 3~6 2 2W6 - K6 
F-44XH 12.6 CT 2 1500 X Leads 11~6 3~6 2 2% - K6 
F-26X*+ 12.6 CT 2.5 1500 X Leads 2%2 3% 2 3Va - K6 
F~224X* 12.6 3 15(,0 X Leads 2% 3% 2Va 3Va - K6 
F-22SX* 12.6 4 1500 X Leads 25/8 4 2J{6 3~6 - K6 
F-181U+ 12.6 CT 4 1500 U Leads 3J{6 2~6 2K6 2 2 K6 
F-182U 12.6 CT 6 1500 U Leads 3318 21J{6 2J{o 2% 2318 ~6xK6 

§ Static shield. t Tapped primary to produce lower voltages. * 60 cycle operation. + Available 115/230 PRI. 

X Case 
Z case 

A·2256 For manufacturers' sales offices, see yellow pages 

Max. Unit 
WI. Lbs. 

.68 
1.7 
1 
1.7 

2.2 
1.3 
1.7 
2.5 
4.75 
3.25 
4 
6.75 
.37 

1.5 
.7 
.7 

1 
1.25 
1.3 

2.1 

1.25 
2.5 
2.3 
2.3 

3.8 
4 
7.5 
7 

3.65 
7.5 

.9 
1.7 

2.1 
2.5 
2.1 
3.9 
4.0 
9.1 

.4 

.37 

.8 
1.0 
1.13 
2.3 
3.5 
4.0 
6.5 

1.3 
1.3 
1.25 
1.55 

1.6 
2.3 
2.3 
3.8 

EEM 1988 
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POWER TRANSFORMERS 
1124 E. Franklin St., Huntington, IN 46750·219-356-6500· FAX 219-356-3148· ESL 62007688 

5600 

M Mafl!167ek 
1iiail 

115V PRIMARY-SINGLE SECONDARY/50-SO Hz UNLESS NOTED (t) CONTINUED 

Second.ry 
RMS Connections 

Ca •• Dimension Mounting Dlmen.lon Trlld Test C ••• or Lead Mounting MIx. Unit 
P.rt No. Voill AmpI Voltage Type Hole. U.ed H W D MW MD Hole Size WI. Lbl. 

F-183U 12.6 CT 8 1500 U Leads 3'X, 3X, 2'K, 2Y2 2% K, x X, 5 
F-112X+ 14.0 CT 0.25 1500 X Leads Pis 23fa 13fa 2 - X, .4 
F-250X 14.0 CT 1 1500 X Leads 1'K, 3Y4 13/4 2'K, - X, 1.2 
F-251 X 14.0 CT 2 1500 X Leads 2Y4 3'l{, 1'K, 3% X, - 1.5 
F-252U 14.0 CT 4 1500 U Leads 3 2Y2 2?i', 2 2% K, x X, 3 
F-253U 14.0 CT 6 1500 U Leads 33/0 2'X, 27/0 2% 23/0 '1, x X, 4 
F-41 OX 18.0 CT .75 1500 X Leads 1'K, 3K, 2 2% - X, 1.3 
F-411X 18.0 CT 1 1500 X Leads 1'K, 3K, 2Ys 2% - X, 1.45 
F-412X 18.0 CT 1.5 1500 X Leads 2~2 33,4 2Yo 3Ys - X, 1.7 
F-413X 18.0 CT 2 1500 X Leads 2~2 3:Y4 2% 3Ys - X, 1.95 
F-254X 20.0 CT 1 1500 X Leads 2% 3'){, 1'K, 3Yo - X, 1.5 
F-255X 20.0 CT 2 1500 X Leads 21{, 4 2Y4 3U, - X, 2.5 
F-256U 20.0 CT 4 1500 U Leads 33fa 2'X, 27/0 2% 23/0 Y" x X, 4 
F-257U 20.0 CT 6 1500 U Leads 33/4 3Yo 3Yo 2Y2 25/0 Y" x X, 5.7 
F-258U 20.0 CT 8 1500 U Leads 33/4 3% 3Y2 2Y2 2Yo K, X X, 6.4 
F-259U 20.0 CT 10 1500 U Leads 4Yo 3?i', 3Y2 23,4 23/4 K, X X, 7.4 
F-115X+ 24.0 CT 0.085 1500 X Leads lX, 2){, 1 Y4 13,4 - X, 3 
F-116X+ 24.0 CT 0.2 1500 X Leads 1 :Yo 23fa lV2 2 X, .45 
F-117X+ 24.0 CT 0.4 1500 X Leads 15/0 2'K, Pis 23/. - X, .8 
F-118X+ 24.0 CT 0.7 1500 X Leads 1 'Y" 3% 2 2'X, - X, 1.3 
F-45X*+ 24.0 CT 1 1500 X Leads 1'K, 3K, 2 3Vo - X, 1.3 
F-46X*+ 24.0 1 1500 X Leads 1'K, 3'){, 2Vo 3Vo - X, 1.4 
F-192X 24.0 CT 2 1500 X Leads 2% 4 2'/4 31{, - X, 2.3 
F-229X* 24.0 2 1500 X Leads 2U, 4 Ho 3X, - X, 2.3 
F-193U 24.0 CT 4 1500 U Leads 3'X, 3% 2'X, 2Y2 2Vo K, X X, 4 
F-260U 24.0 CT 6 1500 U Leads 33/4 3Vo 3Y2 2Y2 2Yo Y" x X, 6.4 
F-261U 24.0 CT 8 1500 U Leads 4Yo 3?i', 3Y2 23/4 23,4 J{, x X, 7.4 
F-401U 24.0 CT 10 1500 U Leads 4Vo 3?i', 33/4 23/4 3 3fa X X, 8.0 
F-226U 24.0 CT 12 1500 U Leads 4X, 33,4 4Vo 3 3% 31s x X, 10.4 
F-57Xt 25.2 CT 1 1500 X Leads l 'Y" 3Y" 2 2'X, - X, 1.5 
F-41X*+ 25.2 CT 2 1500 X Leads 2'~2 4 2% 3X, - X, 2.2 
F-56X 25.2 CT 2.8 1500 X Leads 22Ya, 4 2% 3X, X, 2.5 
F-119X 26.8 CT 0.15 1500 X Leads 1 :Yo 23fa lV2 2 - X, .45 
F-120X 26.8 CT 0.5 1500 X Leads 1'K, 3Y4 2 2'X, - X, 1.3 
F-40X*+ 26.8 CT 1 1500 X Leads 1'K, 3Y" 2 2'K, - X, 1.3 
F-55X+ 26.8 CT 1.7 1500 X Leads 2'%2 4 2V4 3U, - X, 2.3 
F-121X 28.0 CT .085 1500 X Leads lX, 2l{, Pis 13,4 - X, .25 
F-122X 28.0 CT .175 1500 X Leads P/o 23/0 lV2 2 - X, .35 
F-123X 28.0 CT .300 1500 X Leads 1 5/0 2'X, 1 5/0 23fa - X, .6 
F-124X 28.0 CT .800 1500 X Leads 1 'Y" 3V4 2 2'K, - X, 1 
F-184X 28.0 CT 1 1500 X Leads 2%, 33/4 2Vs 2% - X, 1.4 
F-185U+ 28.0 CT 2 1500 U Leads 3){, 2Y2 2?i', 2 2Y4 y" x 31s 2.9 
F-187U 28.0 CT 4 1500 U Leads 3Y2 27/0 3){, 2% 23/4 Y" x y" 5.3 
F-262X 30.0 CT 1 1500 X Leads 2% 3'l{, 1'K, 3Yo - X, 1.5 
F-21 OX 30.0 CT 1.7 1500 X Leads 2% 4 2Y4 31{, y" 1.55 
F-263U 30.0 CT 2 1500 U Leads 3 2V2 2U, 2 231s Y" x y" 3.2 
F-264U 30.0 CT 4 1500 U Leads 33/4 3Ye 3Va 2V2 25/a K, x y" 5.7 
F-26SU 30.0 CT 6 1500 U Leads 4Vo 3?i', 3Y2 23/4 23/4 K, X X, 7.4 
F-266Ut 30.0 CT 8 1500 U Leads 4Y2 33,4 4 3 3 Y" X y" 10 
F-227X* 35.0 CT .065 1500 X Leads lY" 2l{, lK, P,4 - X, .3 
F-188X 35.0 CT .1 1500 X Leads 10/8 2'X, 1 ?i', 231s - y" .35 
F-228X* 35.0 CT .3 1500 X Leads 1% 2'X, 15/a 231s - X, .6 
F-189X 35.0 CT .5 1500 X Leads 2K, 3'l{, 1'K, 3Va - y" 1 
F-54X+ 35.0 CT 1.5 1500 X Leads 2% 4 2Y4 31{, - y" 2.2 
F-190U 35.0 CT 2 1500 U Leads 33/a 2% 23/4 2Y4 2~iI K, x y" 3.5 
F-191U 35.0 CT 4 1500 U Leads 3'X, 3Y" 3Y" 23/4 2V2 Y" X y" 6 
F-267U 35.0 CT 6 1500 U Leads 4Ya 3U, 3Y2 23/4 2314 K, x X, 7.4 
F-268U 35.0 CT 8 1500 U Leads 4Y2 33/4 4V4 3 3V4 Y" X y" 11 
F-269U 35.0 CT 10 1500 U Leads 5Y4 4% 4Ya 3V2 2314 Y" x y" 12 
F-270X 40.0 CT 1 1500 X Leads 21{, 4 2% 3U, - X, 2.6 
F-271U 40.0 CT 2 1500 U Leads 33/a 2'X, 27/a 2% 231s Y" x y" 4 
F-272U 40.0 CT 4 1500 U Leads 33/4 3Ya 3V2 2V2 2Ya Y" x y" 6.4 
F-273U 40.0 CT 6 1500 U Leads 4Y2 3:Y4 4 3 3 Y" X y" 10 
F-274U 40.0 CT 8 1500 U Leads 4Y2 33,4 4% 3 3 5/a Y" x X, 10.5 
F-275U 40.0 CT 10 1500 U Leads 5% 4 3/8 4Y2 3V2 3V4 K, x y" 14.5 
F-276X 50.0 CT 1 1500 X Leads 21{, 4 2% 31{. - X. 2.4 
F-277U 50.0 CT 2 1500 U Leads 33/4 3Vo 27/a 2V2 2% Y" x y" 4.7 
F-278U 50.0 CT 4 1500 U Leads 4Ya 3?i'. 3'/2 23,4 2:Y4 K, X y" 7.4 
F-S8A 50.0 CT 5 1500 A Leads 4 5/8 3'Y" 4V2 3 3% 3/0 x y" 10 
F-59X 60.0 CT .4 1500 X Leads l'Y,. 3Y,. 2 2'Y" - X, 1.3 
F-279U 60.0 CT 1 1500 U Leads 3 2Y2 2% 2 23/8 K, X y" 3.4 
F-280U 60.0 CT 2 1500 U Leads 33,4 3Ya 3Ya 2Y2 251s Y" x y" 5.6 
F-281U 60.0 CT 4 1500 U Leads 4Y2 33/4 4 3 3 Y" X X, 10 
F-282U 60.0 CT 6 1500 U Leads 5% 43/a 4Va 3V2 2Ya K, x y" 12.5 
F-283U 70.0 CT 1 1500 U Leads 3% 2'Y" 251s 2% 2% 51, x y" 4 
F-284U 76.0 CT 2 1500 U Leads 33,4 3Ya. 3Y2 2V2 2Ya Y" x X, 6 

§ Static shield. t Tapped primary to produce lower voltages. .~ 60 cycle operation. + Available 115/230 PRJ. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2257 
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M Magne7ek 
7iiail POWER TRANSFORMERS 

1124 E. Franklin St., Huntington, IN 46750 0 219-356-6500 0 FAX 219-356-3148 0 ESL 62007688 

MICROPROCESSOR POWER r~RA~NSFORMERS 
DUAL CoT. SECONDARIES, 11SV PRIMARY/SO/60 Hz 
F234Z-F245U HAVE 2 ISOLATED WINDINGS 

Secondary 
RMS Connections 

Case Dimension Triad Test Case or Lead 
Part No. . Volts Amps Voltage Type Holes Used H W D 

'F-234~* 12.0 CT .1 1500 Z Lugs 1% 2 1~6 
F-235Z* 12.0 CT .25 1500 Z Lugs 2 2% H16 
F·236Z* 12.0 CT .5 1500 Z Lugs 2~6 2~a 1% 
F·237Zt 12.0 CT 1 1500 Z Lugs 2% 2% 2).(, 
F·238U* 12.0 CT 2 1500 U Lugs 2V2 3· 23(6 
F·239U* 12.0 CT 4 1500 U Lugs 3Va 3% 2% 
F·240U* 12.0 CT 6 1500 U Lugs 3V2 4Va 3).(6 
F·241Ut 18.0 CT 1 1500 U Lugs 2V2 3 2V2 
F-242U* 18.0 CT 2 1500 U Lugs 3Ve 3% 3Ve 
F-243U* 18.0 CT 4 1500 U Lugs 3% 4Vs 3% 
F·244U* 18.0 CT 8 1500 U Lugs 30/4 4V2 4 
F·245U* 18.0 CT 12 1500 U Lugs 4% 53(6 4% 
F·194X 32.0 CT .050 1500 'X Leads 1% 2~s 1% 

15.5 CT .200 
F-195X 32.0 CT .250 1500 X Leads 2% 3% Ha 

15.5 CT .750 
F-196U 32.0 CT 1 1500 U Leads 3% 2% 25A1 

15.0 CT 2 
F-197U 32.0 CT 1 1500 U Leads 3% 3Vs 21~6 

15.0 CT 4 
F·198U 32.0 CT 1 1500 U Leads 3% 3Vs 33(6 

15.0 CT 6 
F·199U 32.0CT 1 1500 U Leads 4Vs 3K6 3V2 

15.0 CT 10 

Mounting Dimension Mounting Max. Unit 
MW MD Hole Size Wt. Lbs. 

10/4 - 3(6 .~-
2 - 3(6 .6 
2% - 3(6 .!l_ 
2% - 3(6 1.1 
2V2 2 % X 3(6 2.2 
3Ve 2% % X 3(6 4.3 
2V2 2V4 % X 3(6 5.4 
2Va '2 % X 3(6 2.2 
3K, 2 % X 3(6 ~,~ 
3% 2% % X 3(6 5.2 
3% 2% % X 3(6 8.3 
4% 2% % X 3(6 11.9 
2% - ~6 .45 

3Va - ~6 1.3 

2% 2% ~6 X 3(6 4 

2V2 2V4 ~6 X 3(6 4.7 

2V2 2% ~6 X 3(6 6.2 

234 2% ~,x 3(6 7.4 

• Wmdlngs may be connected m seroes to obtam the" combmed vollage when properly phased. Currenl WIll be equal to Ihe current 01 the lowest wmdmg. 
Example: Two S.3V windings @ 2A in series would be 12.6V·@ 2A. Windings may also be connected in parallel to obtain combined current. Example: Tw() 
6.3V windings @ 2A in parallel would be 6.3V @ 4A. U Tapped primary 105-115-125. * 60 cycle operation. 

DUAL C.T. SECONDARIES/PRIMARY 230V, 50/60 Hz 
Secondary RMS Connections 

Case Dimension Mounting Dimension Triad Test Case or Lead Mounting Max. Unit 
Part No. Valls Amps Voltage Type Holes Used H W D MW MD Hole Size Wt. Lbs. 

F-395X 32.0 CT .250 1500 X Leads 2V4 3% He 3Ve - 3(6 1.3 
15.0 CT .750 

F·396U 32.0 CT 1 1500 U Leads 30/a .2% 2% 2% 2% ~6 x 3(6 4 
15.0 CT 2 

F-397U 32.0 CT 1 1500 U Leads 
15.0 CT 4 

3% 3Ve 21~6 2V2 2% ~6 x 3(6 4.7 

TRIPLE SECONDARIES, 11SV PRIMARY, 60 Hz ONLY (3 ISOLATED WINDINGS) 

Secondary RMSTest Case Ca.e Dimensions Mtg. Hole Max. Unll 
Type No. Volts Amps Voltage Type Connections H W D MW Size WI. Lb •• 

F·295Z .1 1500 Z Leads 1% 2 1 V2 1% 3(6 .4 
F·296Z .15 1500 Z Leads 1% 2% 1V2 2 3(6 I .6 
F·297Z 12VCT-12V .25 1500 Z Leads 11~6 2K6 1% 2 3(6 .7 15V 
F·298Z .5 1500 Z Leads 2% 3% 1~s 3 3(, 1.3 
F·299X 1.5 1500 X Leads 2X, 4 2% 3'<6 3(6 2.3 

TRIPLE SECONDARIES, 11S-230V PRIMARY, 50-60 Hz (3 ISOLATED WINDINGS) 

F·3295Z .1 1500 Z Leads 1% 2 1V2 10/4 3(6 .41 
F·3297Z 12VCT-12V .25 1500 Z Leads 2% 2~s 15/s 2% ~6 .8 15V 
F·3298Z .5 1500 Z Leads 2% 213(6 2 2% ~6 1.25 

1I~IISI~5VOC 

'OO~~:~::: 
~"VDC .,. 

'~:~llm"ovoc o REG 

; 

_15VDC 

unregulated regulated -

A·2258 For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSFORMERS 
1124 E. Franklin St., Huntington, IN 46750·219-356-6500· FAX 219-356-3148· ESL 62007688 

STEPDOWN AUTOFORMERS/50-60 Hz 

N·7M 600 230 115 5.22 1500 

N·39X 50 115 .43 1500 

N·40X 100 5- 115 .87 1500 

N·100MG 100 115 230 .65 1500 

N·250MG 250 115 230 1.1 1500 

N·500MG 500 115 230 2.2 1500 

N·1 1000 115 230 4.35 1500 

M 

X 

X 

MG 

MG 

MG 

MG 

6' 
& 

5600 

•• MagneTek 
"'7iiaiJ 

3'l'a 

Lugs 2131, 

2% 23~2 

2V2 3% 

3 35/a 

3V2 4Va 

LOW VOLTAGE RECTIFIER/TRANSISTOR DRIVE VOLTAGE, 50-60 Hz 
RMS Mounting 

Triad Primary Secondary AC DC Volts Test Case Case Dimension Dimension 

Part No. Volts Volls Amps Half Wave Bridge Voltage Type Connections H W D MW MD 

F·94X 115t 10-20 CT -40 CT .035 15 30 1500 X Leads P/a 2% P/a 2 -
F·90X 115t 10-20 CT -40 CT .1 15 30 1500 X Leads 1% 2% 1% 23/a -
F·91X 115t 10-20 CT -40 CT .3 15 30 1500 X Leads 2%2 31){, 2 3Va -
F·93X 115t 10-20 CT -40 CT .75 15 30 1500 X Leads 2% 4 2% 3~, -
F·92A 115t 10-20 CT -40 CT 1.0 15 30 1500 A Leads 3316 22~2 3 2 2){, 

(2 Holes) 
F·394X 230 10-20 CT -40 CT .035 15 30 1500 X Leads P/a 23/a Hil 2 -
F·390X 230 10-20 CT -40 CT .1 15 30 1500 X Leads 1% 2% 1% 23/a -
F·391 X 230 10-20 CT -40 CT .3 15 30 

j 
1500 X Leads 2% 3% 2 3% -

F·393X 230 10-20 CT -40 CT .75 15 30 1500 X Leads 21%2 4 2% 3~, -
F·392A 230 i 10-20 CT -40 CT 1.0 15 30 1500 A Leads 331, 22~2 3 2 2){6 

UNIVERSAL HECTIFIER POWER/PRIMARY 117V, 50-60 Hz 
Secondary DC Amps RMS Mounting 

Triad Secondary No.1 Full Wave Secondary No.2 Test Case Connec- Case Dimension Dimension 
Part No. AC Volts CT Bridge ACVolts DC Amps Volts Type tions H W D MW MD 

F·202U 11.0 to 29.5 2.0 1.25 - - 1000 U Lugs 3 2V2 3 2 2% 
F·203U 12.0 to 30.0 4.0 2.0 - - 1000 U Lugs 33/a 2% 3% 2% 2% 
F·204U 11.5 to 29.0 8.0 4.0 - - 1000 U Lugs 33/4 3V8 4Va 2V2 27/8 
F·205U 12.0 to 29.5 12.0 6.0 - - 1000 U Lugs 4Va 3Yt', 5Va 23,4 3V4 

RMS Mounting 
Triad Primary Secondary AC DC Volts Test Case Connec- Case Dimension Dimension 

Part No. Volls Volts Amps Half Wave Bridge Voltage Type tions H W D MW MD 

F·47U 115 0-17-18 3 6-7 13-14 1500 U Leads 3 2% 23/4 is/a 23/a 
F·347U 115/230 
F·48U 115 0-17-18 6 6-7 13-14 1500 U Leads 3% 331, 3316 2V2 2% 
F·49U 115 36* 3 13 26 1500 U Leads 45/8 3% 3% 3 3){, 

36' 3 13 26 
F·60U 115 0-6.5-13-19.5-26 3 9 18 1500 U Leads 33/8 2% 25/8 2% 231, 
F·360U 115/230 - - - - - - - - - - - -
F·61U 115 0-24-27-30-33-36 3 13 26 1500 U Leads 3% 3V8 3% 2V2 2% 
F·361U 115/230 - - - - - - - - - - - -

F:67U:j: 110-120 0-24-27-30-33-36 8 13 26 1500 U Leads 4% 31316 43/8 3 3~, 
F-64U 115 0-7-8-9 7 - 5-6-7 1500 U Leads 3% 2% 2% 2% 231, 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2259 
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1124 E. Franklin St., Huntington, IN 46750 
219-356-6500' FAX 219-356-3148' ESL 62007688 

LOW-VOLTAGE, LOW-CURRENT PLUG-IN PRINTED CIRCUIT POWER 
115V, 50-60 Hz PRIMARY /DUAL SECONDARIES· 

Output Secondary Dimensions Mtg. 
Cal. No. Fig. Watts Saries Connection Parallel Connection H W 0 L A B Dim. 

F·131P 8 1 V2 8V CT @ .188A 4V@ .376A 1Vs 12%4 1%2 1~4 ~6 1 -
F·139P 8 1V2 12.6VCT @ .12A 6.3V@ .24A 1 Vs 12%4 1%2 1~4 ~6 1 -
F·132P 8 1V2 15V CT @ .100A 7.5V@ .20OA iVa 1~4 1%2 1~4 ~6 1 -
F·150P 8 1 V2 17V CT @ .085A 8.5V@ .170A iVa 12%4 1%2 12~ ~6 1 -
F·138P 8 1V2 25.2V CT @ .06A 12.6V@ .12A 1Vs 1~4 1%2 12~ ~6 1 -
F·133P 8 1 V2 30V CT @ .050A 15V @ .100A 1 Va 1~4 1%2 1~4 ~6 1 -
F·160P 8 1 V2 34V CT @ .045A 17V@ .090A 1Vs 1~4 1%2 1~4 ~6 1 -
F·135P 8 1V2 7SV CT @ .020A 38V@ .040A 1Vs 1~4 1%2 1~4 ~6 1 -
F·149XP A 4V2 12.SV CT @ .35A 6.3V@ .70A 1254'4 23/8 1% 1% 1~2 1~2 2 
F·142XP A 4V2 15V CT @ .300A 7.5V@ .600A 12%'4 23/8 1% 145'(4 1~2 1~2 2 
F·161XP A 4V2 17V CT @ .264A 8.5V@ .528A 12%'4 23/a 1 V4 14%'4 1~2 1~2 2 
F-148XP A 4V2 25.2V CT @ .178A 12.6V@ .356A 12%'4 23/8 1% 14%'4 1%2 1%2 2 

F·143XP A 4V2 30V CT @ .150A 15V@ .300A 12%'4 23/8 1% 14%'4 % 1%2 2 
F·162XP A 4V2 34V CT @ .132A 17V@ .264A 12%'4 23/8 1% 14%'4 1~2 1%2 2 
F-147XP A 4V2 40V CT @ .112A 20V@ .224A V%'4 23/8 1% 14%'4 % 1%2 2 
F·144XP A 4V2 54V CT @ .084A 27V@ .168A 12%'4 23/8 1V4 14%'4 1~2 1~2 2 

F·159XP A 7V2 12.SV CT @ .SOA 6.3V @ 1.2A 14).(4 2131'6 11%'2 16).(4 1~2 1~6 23fs 
F·152XP A 7V2 15V CT @ .500A 7.5V @ 1.000A 14).(4 2% 11%'2 16li'4 % 1~6 231s 
F·163XP A 7V2 17V CT @ .441A 8.5V@ .882A 14).(4 2% 1% 16).(4 1~2 1~6 2% 
F·158XP A 7V2 2S.2V CT @ .30A 12.6V @ .60A 14).(4 213)'6 11%'2 16).(4 1~2 1~6 231s 

F·153XP A 7V2 30V CT @ .250A 15V@ .500A 14).(4 2% 11%'2 16).(4 1~2 1~6 231s 
F·164XP A 7V2 34V CT @ .22IJA 17V@ .440A 14Ji4 2% 11%'2 16).(4 1~2 1~6 23/a 
F·154XP A 7V2 54V CT @ .14OA 27V@ .28OA 14Ji4 2131'6 11%'2 16).(4 1%2 1~6 23fs 

115-230V, 50-60 Hz DUAL PRIMARY· /DUAL SECONDARIES· 
F·3132P 8-1 1 V2 15V CT@ .1A 7.5V@ .200A Ws 1% iVa Pis lh'4 1 Pis 
F·3142XP A-1 4V2 15VCT@ .3A 7.5V@ .600A 13/s 231s 1V4 15/s % 1~4 2 
F·3152XP A-1 7% 15V CT @ .5A 7.5V@ .10OA iSis 2% 16).(4 1K6 % 11~6 2% 

F·3143XP A-1 4V2 30V CT @ .150A 15V@ .30OA Pis 2% 1V4 1% % 1h4 2 
F·3153XP A-1 7V2 30V CT @ .250A 15V@ .500A 1% 2% 16).(4 1K6 % 11~6 23fs 
F·333P 8-1 1% 30V CT @ .050A 15V@ .100A 1Vs - iVa 1% lh'4 1 -
F·349XP A-1 4112 16V CT @ .280A 8V@ .560A 1% 2% 1% is/a V4 1~4 2 

F·359XP A-2 10 24V CT @ .450A 12V@ .900A is/a 2% H(6 Ha % 1~6 23/a 
F·362XP A-2 10 20V CT @ .500A 10V @ 1.0A 1% 2% 1K6 Ha % 1~6 2% 

PLUG-IN PRINTED CIRCUIT POWER TRANSFORMERSI 

WI. 
OZ. 

3.5 
3.5 
3.5 
3.5 

3.5 
3.5 
3.5 
3.5 

7.5 
7.5 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 

10.5 
10.5 
10.5 
10.5 

10.5 
10.5 
10.5 

4.0 
6.5 

11.0 

6.5 
11.0 

4.0 
6.5 

11.0 
11.0 

115V, 50-60 Hz PRIMARY/TRIPLE OUTPUT SECONDARIES FOR ±15V AND ±5V DC 
Outpul Secondary Dimensions MIg. WI. 

Cat. No. Fig. Watts Series Connection Parallel Connection H W 0 L A B Dim. OZ. 

F·165P 8 1 V2 24V CT @ .025A 9V CT @ .100A iVa 125,(4 1 %'2 V~ W4 1 - 3.5 
F·167P 8 1 V2 32V CT @ .020A 15V CT @ .060A iVa 1~4 1%2 V%'4 lh'4 1 - 3.5 
F·168XP A 4V2 32V CT @ .050A 15V CT @ .195A 1~4 2% 1% 14%'4 1f4 1%2 2 7.5 
F-166XP A 7V2 24V CT @ .125A 9VCT@ .500A 14).(4 2% 11%2 16).(4 1f4 H{6 23/a 10.5 
F·169XP A 7V2 32V CT @ .100A 15V CT @ .287A 14).(4 2% 11%'2 16Ji4 % 1~6 2% 10.5 

PLUG-IN PRINTED CIRCUIT AUDIO TRANSFORMERS 
Outpul Primary Secondary Primary D.C. Dimensions Wt. 

Cat. No. Fig. M.W. Impedance Impedance Unbalance H W 0 Pin Dimension OZ. 

TY·141P A·1 100 10,000 CT 10,000 CT 4ma. o/a 131'6 1~2 31'6 .042 1 
TY·142P A·1 100 10,000 CT 2,000 CT 4ma. Sis % 1~2 31'6 .042 1 
TY·147P A-1 100 150 CT SOOCT 15 rna. s/a 131'6 1~2 31'6 .042 5 

• Two isolated windings. 

A'2260 For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSFORMERS M MagneTek 
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1124 E. Franklin St., Huntington, IN 46750 
219-356-6500 • FAX 219-356-3148 • ESL 62007688 

ISOLATION/50-SO Hz ALL ISOLATION UNITS HAVE STATIC SHIELDS 

Output Secondary AC RMS Lead Mounting 
Watts Primary Volt. Te.1 Ca.e Holes Case Dimensions Dimensions 

Type No. (VA) Volls +5% Amps Vollage Type Connections U.ed H W 0 MW MD 

N-48X 15 115 115 .13 1500 X Leads - 1'K. 3K. 2 2'~. -
N-S1X:j: 35 115 115 .3 1500 X Leads - 2~2 3'Jj. 210 3Vo -
N-68X 50 115-230§ 115 .435 1500 X Leads - 2~2 3% 2Vo 3Va -
N-S3M 85 115 115 .74 1500 M 6' Cord, Plug & Socket - 3'~2 23)')2 35/0 2% 2% 
N-S4M 150 115 115 1.3 1500 M 6' Cord, Plug & Socket - 3Vo 3~32 4% 2% 3 
N-73A 150 115 115-230§ .65 1500 A Leads 1 3Vs 3~2 3Vo 2V2 23/4 
N-67A 150 115-230§ 115 1.3 1500 A Leads 2 3Vo 3~2 4Vs 2V2 3 
N-SSM 250 115 115 2.17 1500 M 6' Cord, Plug & Socket - 45/0 3'K. 5 3 3Vo 
N-SSMGt - 115 - - - - - - - - - - -
N-66A 250 115-230§ 115 2.17 1500 A Leads 2 45/8 3% 45/0 3 35/0 
N-469A:j: 50 220-440§ 115 .435 1500 A Leads 1 3~. 22),)2 2V2 2 1~. 
N-471A:j: 300 220-440§ 115 2.6 2000 A Leads 1 40/s 3'% 43/8 3 33/0 

CONTROL TRANSFORMERS/sV, 12V, 24V SECONDARIES 
Triad Secondary VA Case Connec~ Height Base Mounting Shpg. Wt. 

Part No. Primary Parallel 

F-10SZ 6V@2A 
F-106Z 6V@4A 
F-107Z 12V @ 4A 
F-398U 12V @ 6A 
F-108U 12V @ 8A 
F-399U 115V 1230V 12V @ 12A 
F-109U 50/60 CPS 12V @ 16A 
F-211Z on all 24V@ .5A 
F-212Z 24V @ 1A 
F-213Z 24V @ 2A 
F-214U 24V@ 4A 
F-400U 24V@ 6A 
F-21SU 24V @ 8A 

MINIATURE AUDIO 
TRANSFORMERS 

Series 

12V @ 1A 
12V @ 2A 
24V @ 2A 
24V@3A 
24V@4A 
24V@ 6A 
24V @ 8A 
48V@ .25A 
48V @ .50A 
48V@ 1A 
48V@ 2A 
48V @ 3A 
48V @ 4A 

Rating Type tions Overall 

12 Z Lugs 33/8 
24 Z Lugs 23/4 
48 Z Lugs 3Vo 
72 U Lugs 3V2 
96 U Lugs 3V2 

144 U Lugs 3314 
192 U Lugs 4% 

12 Z Lugs 2K. 
24 Z Lugs 2314 
48 Z Lugs 3Jj. 
96 U Lugs 33)')2 

144 U Lugs 33/4 
192 U Lugs 4%2 

DC Resistance Overall Frequency 
Type Power Matching Impedance Pr;- Sec- Turns Response 
No. Oulput Application Primary . Secondary mary ondary Ratio ±3DB 

T-1X:j: 1MW Line or Mike to Grid 600/250/50 50,000 80 3200 1 :9.16 60-15,000 

T-31X:j: 10MW Line to Line 600/250/50 600/250/50 55 80 1 :1 50-15,000 

T-34X 20MW Transistor or Line to 500 CT 500 CT/ 45 55 1 :1.03 50-20,000 
Transistor or Line 2 MA. D.C. 125§ 

T-3SX 10MW Transistor or Line 600 CT 2000 CT/ 68 200 1 :1.7 50-20,000 
to Transistor 1 MA. D.C. 500§ 

TELEPHONE COUPLING TRANSFORMERS 
Fig. Primary Secondary Dimensions 

Cat. No. No. Application Impedance Impedance A B C D E F 

TY-300P 1\-1 Hybrid' 600 600/600t .63 .75 .55 .421 .187 .375 

TY-301P B Coupling 600 900 .63 .75 .55 .421 .375 

TY-302P A-1 Hybrid' 600 600/600 .75 1.00 .94 .781 .200 .400 

TY-303P B Bridging 4000 600 .63 .75 .55 .421 .375 

TY-304P A-'1 Coupling 600CT 600CT .63 .75 .55 .421 .187 .375 

TY-3S0P A"1 Holding 2.0 hy @ 60 mao 1.19 1.44 .98 1.00 .63 
Coil 1.3 hy@ 100 maDC, 

180 ohms DCR 

* Two required for hybrid operation. t Split winding; one wide band, one narrow band. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

Area Dimension in Ibs. 

27/8 X H'4 2310 1 
3% X 2 2'~. 1 V2 
35/s X 23/8 3% 2V2 

2';!J'. X 2';!J'. 2% X 2% 4% 
2Vs X 3 2% X 2% 4% 
3% X 3V2 2V2 X 27/S 5.9 
33/4 X 3V2 3 X 23/4 8 
2W. X 1V2 23/S .678 
3Vs X 2% 2';!J'. 1.05 
3% X 2% 3Vs 1.55 
3;!J'. X 2~6 2% X 2% 3.24 
3Vs X 3V2 2V2 X 2Vo 5.9 
33/4 X 3U. 2314 X 3 6.06 

RMS Mig. 
Tesl Case Case Dimension Dimen 
Volts Type H W D MW 

500 X 5/S 1?{2 3/4 1 

500 X 5/S 1?{2 3/4 1 

500 X 5/S 1~2 'Jj. 1Jj. 

500 X 5/S 1?{2 3/4 1 

Wt. 
G H I J OZ. 

.25 .203 .020 .041 3.2 

.25 .203 .020 .041 3.2 

.26 .203 .020 .041 3.2 

.25 .203 .020 .041 3.2 

.25 .188 .018 .041 4.8 I 

.25 .020 .040 
4.81 

A*2261 
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_~MIL~)\~IAt\l\ETIC ~ 
~ ~ 

CUSTOM DESIGNS ARE STANDARD FOR MAGNETICO 
Engineering I Design - Prototype • High Volume - Airborne • Shipboard • Land Based 
Call for information on any design requirement or for technical assistance. Call Engineering "Hot Line." 

PRECISION TOROIDAL TRANSFORMERS - SCOTT "T" - for Synchro to digital and digital to synchro 
conversion - standard and custom designs available. 
Magnetico provides custom signal transformers with high accu
racies over the full military temperature/environmental range. 
Our specialty is High Performance and Consistency in the 
smallest size. Your design or our design to your specifications. 
These transformers are fully encapsulated P-C mount toroidal/ 
laminated units. They are manufactured in accordance with 

MiI-T-27E Grades 4 and 5. They have high input impedance and 
low output impedance combined with high transformation accu
racy and minimum quadrature. These characteristics make 
these units particularly useful in solid state synchro to digital 
and digital to synchro converter applications. 
Send for catalog M-T101 

HIGH FREQUENCY SWITCHING POWER SUPPLY MAGNETICS 
Switching power supply magnetics designed and manufactured 
to meet all high reliability military requirements. Typical circuit 
designs include push pull, forward converter and flyback. 
Power requirements from milliwatts to approximately 1 kilo-

watt. Units available in Grade 4, 5, 6 and temperature Class 
S through U. 

Send for catalog M-S201 

POWER TRANSFORMERS 60-400 Hz -1'9Sand 30-standard and custom designs available 
Designed and built to meet the specifications of MiI-T-27E, units provide the absolute smallest size/volume for any system 
high reliability and long life are major features of these units. requirement. 
All designs available in Grades 4, 5, 6 and temperature Class S 
through U. Low profile and PC mount toroidal and laminated Send for catalog M-P301 

FEATURES: 
• PRECISION/INTERCHANGEABILITY 
• REPEATABILITY 
• STABILITYINO AGING 
• NO SYSTEM TRIMMING REQUIRED 

CALL ENGINEERING 
"HOT LINE" FOR 

DESIGN ASSISTANCE 

STANDARD SCOTT T TRANSFORMERS 
SYNCHRO TO RESOLVER CONVERTER TRANSFORMERS 

Input Output Typical Accuracy 
Part Voltage RMS Sine Frequenoy Input Z Load Are 
No. (L-Ll 8. Coslno Hz kO kO Seconds Size Inches 

52975 11.8 1 400 20 100 4 min. % x y, x~. 
10472 11.8 6 400 10 10 5 min. %xlV.x'I, 
11870 90 6 CT 60 500 100 60 1.1 x2.1 xl.l 
12094 90 6 CT 608.400 500 100 2 min. 1.1 x2.1 xl.l 
50460 90 6 400 60 10 60 'l,xl5fax'J.i'. 
50642 11.8 6 400 30 10 60 V,xl5fax'J.i'. 
50726 90 6 CT 400 500 100 60 ,~. X lV, x 'I. 
9652 11.8 5 400 100 10 30 1'/. x 2'/. x '/. 
9514 90 4.25 400 1000 10 30 1'/. x 2'/.1 x 'I. 
52910 11.8 1 400 10 100 4 min. Y,xV.x.31 
52450 90 6 400 100 100 5 min. 'laxlV.xY. 
52290 11.8 3.2 400 20 10 3 min. '/. x Y. x~. 
52569 90 2 CT 400 80 100 5 min. 'I. x '/. x~. 
13084 11.8 6CT 400 100 100 1 min. '!4xlV,x'ls 
13530 11.8 1 400 10 50 1 min. '/. x lV. x .3 

RESOLVER TO SYNCHRO CONVERTER TRANSFORMERS 
Input Output Load Accuracy 

Part Volta,e 3 Wire Frequency Ohms Input Z Arc 
No. (L·L (L·LI Hz (L·LI Ohms Minutes Size Inches 

10084 11.8 11.8 400 150 1.5K 2 1 x 2 x .65 H 
10086 6.0 11.8 400 150 lK 2 1 x 2 x .65 H 
10088 9.0 11.8 400 150 2K 1.5 1% x 2'14 x .65 H 
10090 9.0 90 400 2500 lK 1 l%x2'14x'/.H 
11999 7.0 11.8 400 30 500 1 2x4xl H 
50749 7.2 90 60 8000 700 2 1'12 X 3'/. x 1'1. H 
12186 7.0 90 60 4000 250 1 2x4xlV, H 
52020 9 11.8 400 14 100 3.5 lV, x 2Y, x lY, 
52021 9 90 400 800 100 3.5 2x4xlV. 
52449 6 90 400 2500 150 3 1 x 1'10 x 'J.i'. 
52164 6 90 400 2500 100 2 lV, x 3 X 1'1. 
12945 6 11.8 400 300 lK 5 '/. x 1'1, x ~. 

STANDARD MINIATURE 400 Hz POWER TRANSFORMERS 
CONDENSED PERFORMANCE DATA - PRIMARY VOLTAGE 115 VRMS. 
All Units Designed to Meet MIL-T-27E. 
IMMEDIATE DELIVERY FOR PROTOTYPE QUANTITIES 

Catalog VA Secondary 0.0. Height Nominal Nom. 

Weight 
Oz. 

.5 

.6 
4 
4 
2 
2 
1.5 
5 
5 

.5 
3'1. 
y, 
'13 
'/' 
.5 

VA 
Rating 

1 
1 
1 
1 
3 
3 
3.2 
4.5 
1 
2 

10 
Y. 

Nom,· 
Number Rating Voltage (RMSI -I-~, -I-~, Weight Reg. Temp. Rise 

CALL NOW TO ORDER 
CUSTOM DESIGNS AVAILABLE 

UPON REQUEST 

9600 
9601 
9602 
9603 
9604 

10648 
10649 

2 
4 
6 
9 

30 
75 

150 

6-300 V 1" 
6-300 V 1" 
6-300 V 1" 
6-300 V 1" 
6-300 V 13/8" 

10-300 V 2" 
10-300 V 21/." 

1'%." 1 oll 30 am 18% 

;J!,!" 1.2 Ol/ 35 gm 15% 
1.60l1 45 am 10% 

lJ.i'." 2.10z1 60 gm 8% 
11f!" 5.3 ol/150 am 7% 
1~." 100z ±3% 
lU." 180z +3% 

MAGNETICO INC. 182 Morris Avenue - Holtsville, NY 11742 
PHONE: 516-654-1166 ENGINEERING "HOT LINE" -516-654-1167 

A·2262 For manufacturers' sales offices, see yellow pages 

10°C 
12°C 
18°C 
20°C 
23°C 
30°C 
40°C 
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5600 

TOGGLE SWITCHES 

PHOTOELECTRIC$ 

RELAYS 

LIQUID LEVEL 
CONTROLS 

~ .. ~.'. / 

• SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 

EEM 1988 

TRANSFORMERS 5600 

WHY do 40,000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Tlme Progrsm. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Acro ATC 
Allied Controls Alco Agastat 
American-Zeftler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax 
AT&T Arrow Hart Crouzet 

Aromat 
Bosch Carlingswitch Eagle Signal 

Carlingswitch 
C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro-Mech Magnecraft 
EAC Electronic Comp. Group Master Electronics 
Elec-Trol Grayhill Midtex 
Fujitsu Landis & Gyr National Controls 

CONNECTORS & Gordos Linemaster Omron 
SOCKETS Grayhill Master Specialties Potter 8. Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi-G Microswitch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector ITT Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Saia RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter 8. Brumfield MEC 
Souriau Midtex 

INDICATORS, Vernitron-Beau Omron 
Welcon/Wells Potter 8. Brumfield LAMPS & LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 

Standex Leecraft Dormeyer Heeon Lumex 
IVO Stantel Guardian 

Kessler·Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Microlran Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder-Root Littelfuse Triad Electrovert 

Underwriters Safety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
Aromat 

Generallnstr. WIRING DEVICES RDI 
Aavid 

Dolan-Jenner Underwriters Safety 
Buchanan 

Electro 
Vemitron~8eau 

Electrovert 
Omron 

FANS Harvey Hubbell 
Photoswitch/ AB 

Aromat H.H.Smith 
Skan·A-Matic 

TRANSFORMERS U.S. Toyo Modor Dorrneyer 
PROXIMITY Microtran 

KNOBS Agaatat Stancor 
FILTERS Cosmo/Kurz-Kasch Electro Thordarson 

Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN StOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DISTRIBUTORS MASTER DISTRIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399-8600 Telex: 182041 MASTER SNM 

~ & ~ '~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSE HOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAVS 

INDICATOR LIGHTS 

SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 

A'2263 



mCi 

A·2264 For manufacturers' sales offices, see yellow pages EEM 1988 



• Delivery of 1 to 5 stock transformers 
within 48 hours 

• Delivery of 1 ,000 transformers in 
four weeks 

I F we don't keep these promises, we will pay 
the freight on the delivery. Many manufacturers 
promise prompt delivery but no one else is truly 
guaranteeing delivery in this manner. 
Our modern U.S. manufacturing facilities enable 
us to service promptly both large and small 
users. We maintain an extensive inventory of all 
items so that we can ship small quantities 
immediately from stock. Since all of our products 
are manufactured at one location, we can quickly 
respond to volume requirements and are able to 
hold our costs to an absolute minimum and pass 
these savings along to you. 
STANDARD STOCK LINE Mel maintains an 
extensive inventory of Horizontal, Vertical and 
Low Profile printed circuit board transformers 
and quick-connect Power Transformers which 
are recognized under Underwriters Laboratories 
File No. E86403 (M). Mel promises "Guaranteed 
Delivery" of 1 to 5 transformers within 48 hours 
and 1,000 transformers in four weeks. 
ENGINEERING AND CUSTOMER SERVICE 
Many times only one source is listed on an 
engineering blueprint. The next time you have a 
requirement, let us assist you. Perhaps you will 
be able to use one of our stock transformers. If 
so, you will benefit by saving substantially and 
having the convenience of off-the-shelf delivery. 
If your requirements cannot be satisfied by using 
one of our standard stock units, Mel will assist 
you in designing the exact transformer you 
require and, as always, at a competitive price. 
Start saving today-put Melon all your 
transformer prints. 
NEW PRODUCTS Mel was founded in 1959. 
Our experience and technology have enabled us 
continually to introduce the most innovative 

designs to accommodate the changing needs of 
our customers. Mel's encapsulated transformers, 
series 4-11, 4-12 and 4-15 are perfect examples. 
These transformers were designed for low power 
requirements for high volume users. Production 
of this series is highly automated and Mel can 
favorably compete with any source in the world, 
eliminating the need to purchase transformers 
off-shore. We are pleased to announce that we 
are introducing a new line of V.D.E. transformers 
for world wide use. 
VALUE ANALYSIS You can be confident 
when you order an Mel transformer, as only the 
highest quality materials are ever used in all Mel 
products. All our transformers are made with strict 
quality control and each unit is inspected and 
tested at the end of each manufacturing 
operation and then tested 100% for output 
voltages and exciting current in order to comply 
with our rigid standards. 
All Mel products are manufactured in the U.S.A. 
at one location in the most modern automated 
manufacturing facilities available. There are no 
hidden transportation costs from additional 
manufacturing facilities and no extended delivery 
times. Mel's decision to have only one location 
was made with you in mind so that we can offer 
you the fastest possible response time and the 
lowest prices in the industry. 
You will enjoy dealing directly with Mel without 
having to deal with sales representatives or 
distributors. This is another way in which Mel 
cuts costs and reflects the savings directly in 
lower costs to you. 
Mel is dedicated to bringing our customers only 
the best quality and service at highly competitive 
prices. 

Mel eventually ... why not now? 
MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON. NY 11704.516-587-0510 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2265 



5600 

Secondary 
Voltage 

Series 
Size 2 

Size 3 

Size 4 

Size S 

Size 6 

Size 7 

Parallel 

Size 2 

Size 3 

Size 4 

Size S 

Size 6 

Size 7 

Size VA 

1.1 

3 2.4 

4 6.0 

12.0 

6 20.0 

7 36.0 

TRANSFORMERS 5600 

HORIZONTAL PC 
TRANSFORMERS 

SERIES 
4·01& 
4·02 

4 

• 

Recognized Component 
Underwriters Labs Inc. 

-010 -012 
Series 10V C.T. 12.6VC.T. 
Parallel 5V 6.3V 

liE .11A .09A 

.25A .2A 

.6A .5A 

II · 1.2A 1.0A 

2.0A 1.6A 

3.6A 2.SSA 

liB: .22A .18A 

.5A .4A 

1.2A 1.0A 

II· . 2.4A 2.0A 

4.0A 3.2A 

7.2A S.7A 

DIMENSIONS 

W H ML A B 

1-31S l-l/S 15116 .2S0 .2S0 

1-3/S 1-1/S 1-3116 .2S0 .2S0 

l-S/S 1-S116 1-5116 1-1116 .250 .350 

1-7/S 1-9/16 1-7/16 1-114 .300 .400 

2-114 1-7/S 1-7/16 1-112 .300 .400 

2-S/S 2-3116 1-9/16 .400 .400 

4-01 
115V 
50/60 Hz 

4-02 
115/230V 
50/60 Hz 

c: 4~~5 3~ ~6 

2,500-volt RMS Hipot, available in a variety of 
sizes. Maximum operating temperature 130°C. 
Available with either single 115V, or dual 1151230V 
primary. Mel's pin configuration is designed for 
ease of, connection in printed circuit boards. 
Heavier transformers are provided with mounting 
holes for additional mounting security. Adapta
tions of standard transformers are also available . 
Dots on schematics shown below indicate like 
polarity. 

c: ~~C: 
CURRENT RATING 

-016 -020 -024 -028 -036 -048 -056 -120 
16V C.T. 20VC.T. 24VC.T. 28V C.T. 36VC.T. 48V C.T. 56V C.T. 120V C.T. 

8V 10V 12V 14V 18V 24V 28V 60V 

.07A .055A .045A .04A .03A .023A .02A .01A 

.15A .12A .1A .OS5A .065A .05A .045A .o'2A 

.4A .3A .25A .2A .17A .125A .11A .05A 

.SA .6A .5A .42A .35A .2SA .22A .1A 

1.2SA 1.0A .SA .7A .5SA .4A .35A .16A 

2.25A 1.8A 1.SA 1.3A 1.0A .7SA .65A .3A 

.14A .11A .09A .OSA .06A .046A .04A .02A 

.3A .24A .2A .17 A .13A .1A .09A .04A 

.SA .6A .5A .4A .34A .2SA .22A .1A 

1.6A 1.2A 1.0A .S4A .7A .5A .44A .2A 

2.5A 2.0A 1.6A 1.4A 1.lA .SA .7A .32A 

4.SA 3.6A 3.0A 2.6A 2.0A 1.5A 1.3A .6A 

Optional Mtg. r~~-L--\I irW=J1 
C Screw & Nut Lb •. 

~ [~ "~ 1.200 None 0.17 t I Z: :,. _ 8 7' '6 5 

1.200 None 0.25 .28 

1.2S0 4-40 x 1-3/S 0.44 T --II- ~B~ 
Nylon 

.041 

m 1.410 4-40 x 1-3/S 0.70 
Nylon 

1.600 4-40 x 1-3/S O.SO 
Nylon 

1.SS0 1.1 

t 4 mounting holes 2""6 x W4 for #6 screw 

mCi 
HOW TO ORDER A HORIZONTAL PC TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 01 

02 

MCI Product Identification 
Single 115V Primary 
Dual 115/230V Primary 

Fourth Digit 2 to 7 Transformer size (See cur",nt rating chart) 

Last three Digits 010 to 120 Secondary voltage (See current rating chart) 

Example: 4-01-4016 is a 115V primary 6VA transformer with two 8 volt secondary 
windings to be used as either 16V CT or 8V. 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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5600 TRANSFORMERS 

VERTICAL PC 
TRANSFORMERS 

-010 -012 

Recognized Component 
Underwriters Labs Inc. 

2 

• 

4-03 
115V 
SOI60 ioiz 

c:: 
c:: 

4-04 
115/230V 
SOI60 Hz 

::JC: 2jC7 

1~ 8 

CURRENT RATING 

-016 -020 -024 -028 -034 -040 

5600 

SERIES 
4·03& 
4·04 

l,500-volt RMS Hipot, available in a variety of 
sizes. Maximum operating temperature 130°C. 
Available with dual l15/230V primary. MCl's pin 
configuration is designed for ease of connection 
in printed circuit boards. Adaptations of standard 
transformers are also available. Dots on sche
matics shown below indicate like polarity 

-056 -088 -120 - ISO -230 
Secondary Series 10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24VC.T. 28VC.T. 34VC.T. 40V C.T. 56V C.T. 88VC.T. 120V C.T. 180V C.T. 230VC.T. 

Voltage Parallel 5V 6.3V 8V 10V 12V 14V 17V 20V 

Series liE:: Size 1 .070A .055A .045A .035A .03GA .025A .020A 

Size 2 .100A .075A .060A .050A .040A .035A .030A 

Size 3 II. .440A 
.350A .260A .22OA .18OA .160A .125A .11OA 

Size 4 1.0A .800A .640A .500A .450A .360A .300A .250A 

Size 5 2.4A 2.0A 1.5A 1.2A 1.0A .SOOA .700A .600A 

Parallel 

Size 1 "El'- .140A .110A .090A .070A .060A .050A .040A 

Size 2 .240A .200A .150A .120A .100A .OSOA .070A .060A 

Size 3 1\. .8S0A .700A .520A .440A .360A .32OA .25OA .220A 

Size 4 2.0A 1.6A 1.2SA 1.0A .900A .720A .600A .500A 

Size 5 4.8A 4.0A 3.0A 2.4A 2.0A 1.6A l.4A 1.2A 

-J- L -I 
DIMENSIONS 

A-6 A·8 WT. 
Size VA L W H (6 Pinl (8 Pinl B (oz.1 

1 1.0 1 1-3/8 0.S3 0.250 0.200 1.200 2.5 

rl-~ 

"IQI I. J 

i~ 3;16 
2 1.2 1-3/S 1-1/8 1-3/16 0.312 0.200 1.000 3.0 .041 

3 4.4 1-5/8 1-1/4 1-3/8 0.400 0.250 1.100 5.0 

4 10.0 1-7/8 1-7/16 1-5/8 0.400 0.250 1.300 9.0 

5 24.0 1-5/8 2-1/4 1-3/8 0.400 0.250 2.100 12.0 

HOW TO ORDER A VERTICAL PC TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 03 

04 

MCI Product Identification 
Single 115V Primary 
Dual 115/230V Primary 

Fourth Digit 1 to 5 Transformer size (See current rating chart) 

Last three Digits 010 to 230 Secondary voltage (See current rating chart) 

Example: 4-04-3034 is a dual 115/230V primary, 4.4VA transformer with two 
17 volt secondary windings to be used as either 34V CT or 17V. 

28V 44V 60V 90V 115V 

.OI5A .010A .OOBA 

.020A .015A .010A .006A .OO5A 

.080A .050A .035A .024A .020A 

.180A .120A .OS5A .055A .040A 

.420A .270A .200A .13OA .100A 

.030A .020A .016A 

.Q40A .030A .020A .012A .010A 

.160A .10OA .070A .048A .040A 

.360A .240A .170A .110A .OSOA 

.S40A .540A .400A .260A .200A 

~] B .- iOl 
,~~-.--- ----- ----r==--

cc- ,-- r---

:~6 
'4 

"rnB 
, 03 

6' AS 
A6 '2 7, AS , ~, 

" 
6, 

SING LE L- t--- DUAL 
PRIMARY PRIMARY 

mCi 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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5600 

i 

I Secondary 
Voltage 

Series 

Size 1 

Size 2 

Size 3 

Parallel 

Size 1 

Size 2 

Size 3 

Size 

1 

2 

3 

Series 
Parallel 

IIEt 
II • 

liE II • 

VA L 

2.5 l-7IS 

6.0 1-7/S 

12.0 2-112 

TRANSFORMERS 

LOW PROFILE PC 
TRANSFORMERS 

-010 -012 
10V C.T. 12.6V C.T. 

5V 6.3V 

.250A .200A 

.600A .450A 

1.200A .900A 

.500A .400A 

1.2A .900A 

2.4A 1.SA 

DIMENSIONS 

W H 

1-9/16 0.650 

1-9/16 0.S50 

2 1.065 

RecO(lnized Component 
Underwriters Labs Inc. 

-016 
16VC.T. 

SV 

.156A 

.35OA 

.700A 

.312A 

.700A 

I.4A 

A 

1.600 

1.600 

2.000 

B 

4-05 
115/230V 
SO/50 Hz 

4~~5 

3~ ~6 

::J C: 

CURRENT RATING 

-020 -024 -034 
20VC.T. 24V C.T. 34V C.T. 

10V 12V 17V 

.125A .104A .073A 

.300A .25OA .170A 

.600A .500A .340A 

.25OA .20SA .146A 

.600A .500A .340A 

1.2A LOA .6S0A 

Oz. 

0.375 5 

0.375 7 

0.500 11 

5600 

SERIES 
4·05 

1,500-volt RMS Hipot, available in a variety of 
sizes. Maximum operating temperature 130°C. 
Available with either single 115V, or dual 115/230V 
primary. Mel's pin configuration is designed for 
ease of connection in printed circuit boards. 
Adaptations of standard transformers are also 
available. Dots on schematics shown below 
indicate like polarity. 

-040 -056 -088 -120 -230 
4OVC.T. 56VC.T. SSVC.T. 120V C.T. 230V C.T. 

20V 2SV 44V 60V 115V 

.062A .044A .028A .020A .010A 

.15OA .100A .065A .050A .025A 

.300A .200A .130A .100A .050A 

.124A .OSSA .056A .040A .020A 

.30OA .200A .130A .100A .050A 

.600A .400A .260A .20OA .100A 

{~-w--.-.~ m---L~ ~ 
L ~ 

--'- ~ - 1. - -
~50 'A ----- , 

:-a;,- r m. " t-
B-.--;,--< 

N '" 

" m 

'" ~ 

mCi 
HOW TO ORDER A LOW PROFILE TRANSFORMER 

MCI uses a Seven Digit Part Number 
First Digit 4 MCI Product Identification 
Second & Third Digits 05 Dual 115/230V Primary 
Fourth Digit 1 to 5 Transformer size (See current rating chart) 

Last three Digits 010 to 230 Secondary voltage (See current rating chart) 

Example: 4-05-1020 is a dual 115/230V primary, 2.5VA transformer with two 
10 volt secondary windings to be used as either 20V CT or 10V. 

MCI TRANSFORMER CORPORATION 411 MANHATIAN AVENUE, BABYLON, NY 11704 .516-587-0510 

A·2268 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

QUICK CONNECT POWER 
TRANSFORMERS 

Recognized Component 
Underwriters Labs Inc. 

4-Ot~·3, 4, 5 
115V 
50/60 Hz 

4-06-6, 7, B 
115V 
50/60 Hz 4J c:: 5J c:: 

1· CB 1 C10 
4-07-4, 5 
115/230V 
50/60 Hz 

4-07-6, 7, B 
115/230V 
50/60 Hz 

3~ 4~ 
41 5 51 E6 

:J E: :J :0 

CURRENT RATING 

Secondary -010 -012 -016 -020 -024 -028 -036 
Voltage 10V C.T. 12.6VC.T. 16V C.T. 20V C.T. 24VC.T. 28VC.T. 36V C.T. 

~ransformer 
Size 

3 .25A .2A .15A .12A .1A .085A ,065A 

4 ,6A .5A .4A .3A .25A .2A ,17A 

5 1,2A 1.OA .8A .6A .5A ,42A .35A 

6 3,OA 2.5A 2.0A 1.5A 1.25A 1.lA .85A 

7 5,OA 4.0A 3.5A 2,8A 2.4A 2.0A 1.5A 

8 lO.OA 8.0A 6.25A 5.0A 4.0A 3.6A 2.8A 

DIMENSIONS 

Size VA L W H A B ML Lb •. 

3 2.4 2-1116 1-1116 1-3116 1-7"6, 9116 1-314 0.25 

4 6 2-318 1-114 1-318 1-11/16 11116 2 0.44 

5 12 2-13116 1-3/8 1-518 1·15116 13/16 2-318 0.7 

6 30 3-114 1-11116 1-15116 2-5116 1-1/16 2-13/16 1.1 

7 56 3-11/16 1-13/16 2-1/4 2-11116 1-1/16 3-1/8 1.7 

8 100 4-1132 2-114 2-9116 3-1116 1-5/16 3-9116 2.75 

HOW TO ORDER A QUICK CONNECT POWER TRANSFORMER 

MCI uses a Seven Digit Part Number 
First Digit 4 
Second & Third Digits 06 

07 

MCI Product Identification 
Single 115V Primary 
Dual 115/230V Primary 

Fourth Digit 3 to 8 Transformer size (Saa currant rating chart) 

Last three Digits 010 to 120 Secondary voltage (S.a currant rating chart) 

Example: 4-06-6016 is a 115V primary 30VA transformer with 16V CT secondary. 

5600 

SERIES 
4·06& 
4·07 

2500 Volt RMS Hipot in a variety of 
practical sizes. Maximum operating 
temperature 130°C available with 
either single 115 or dual 115/230V 
primary (for all but 2.4 VA size). 

MCl's split bobbin and non-concentric 
winding provide better insulation and 
high signal isolation, thus eliminating 
the need for electrostatic shielding. 

Adaptations of standard transformers 
are also available. Dots on schematics 
shown below indicate like polarity. 

-048 -056 -120 
48V C.T. 56VC.T. 120V C.T. 

.05A ,045A .02A 

,125A ,11A ,05A 

.25A .22A ,1A 

.63A .54A .25A 

1.2A 1.0A .5A 

2.0A 1.8A .85A 

I A ~T 
: 11 

mCi 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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5600 

Founded a quarter-century ago, MCI Transformer 
Corporation is an established leader in the 
manufacture of horizontal, vertical and low profile 
transformers for printed circuit boards. Recently, 
the line has been expanded to include quick-connect and encapsulated models. 

At MCI, the very latest production automation techniques are employed to ensure the highest 
possible quality at low competitive prices. 

• Made in U.S.A. 
• UL-Recognized 
• In stock for fast delivery 
• Custom designs available 
• Shipped in protective vacuum-formed trays 

4-15 
115/230V 
50/60 Hz 

4~r-<'5 

3~ ~6 

::J C: 
CURRENT RATING (AMPS) 

-010 -012 -016 -020 -024 -030 -034 

SERIES 
4·15 

Our encapsulated design offers high reliability 
because of its mechanical strength, electrical 
insulation and moisture resistance. The internal 
construction consists of 2 split bobbins which 
isolates the primary and secondary thereby 
eliminating any need for an electrostatic shield. 
The construction will pass requirements of U.L., 
C.S.A. and V.O.E. 

-040 -056 -088 -120 -230 
Second.ry s..- lOY C.T. 12.ey C.T. ley C.T. 20Y C.T. 24Y C.T. 30Y C.T. 34Y C.T. 40Y C.T. 56Y C.T. 88Y C.T. 120Y C.T. 230Y C.T. 

.Y ..... ge 

SerIea 
Size 2 

P ...... 

Size 2 

Size 

2 

P ...... 5Y e.3Y BY lOY 12Y 15Y 17Y 20Y 28Y 44Y 80Y 115Y 

.600 .450 .350 .300 250 .200 .170 .150 .100 .065 .050 .025 

1.200 .900 .700 .600 .500 .400 .340 .300 .200 .130 .100 .050 

DIMENSIONS 1--0-1 I-c----j 

[] r 0 Primary Secondary --<1 5~ ~ 

F, 
YA A B C 0 E Fl F2 WT. 

11 
--<2 ~:: f:3 --<, F, 

e 2.080 1.655 .850 1.300 .400 .600 .200 .46 --<3 1~ r-

mCi 
HOW TO ORDER A LOW PROFILE PC ENCAPSULATED 
TRANSFORMER 
MCI uses a Seven Digit Part Number 
First Digit 4 MCI Product Identification 
Second & Third Digits 15 Dual 115/230V Primary 
Fourth Digit 2 Transformer size (See current rating chart) 

Last three Digits 010 to 230 Secondary voltage (See current rating chart) 

Example: 4-15-2010 is a dual 115/230V primary, 6VA transformer with two 5 volt 
secondary windings to be used as either 10V CT or 5V. 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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5600 

Secondary ·010 -012 
Voltage 10V C.T. 12.6V C.T. 

TRANSFORMERS 5600 

SAVE UP TO 40% IN VOLUME 

SERIES 
4·11& 
4·12 

-016 
16V C.T. 

4-11 
115V 
50/60 Hz 2JE: 

1 • 5 

4-12 
230V 
50/60 Hz 2JE: 

1 • 5 

CURRENT RATING (AMPS) 

-020 -024 -028 
20V C.T. 24V C.T. 28V C.T. 

Our encapsulated design offers high reliability 
because of its mechanical strength, electrical 
insulation and moisture resistance. The internal 
construction consits of a split bobbin which 
isolates the primary and secondary thereby 
eliminating any need for an electrostatic shield. 
The construction will pass requirements of 
U.L, C.SA and V.D.E. 

-036 -048 -056 ·120 
36V C.T. 48V C.T. sav C.T. 120V C.T. 

Translonner 

Size 

2 

3 

4 

5 

6 

7 

Size 

2 .100 .080 .065 .050 .045 .035 

3 .120 .095 .075 .060 .050 .045 

4 .180 .145 .115 .090 .075 .065 

5 .220 .175 .140 .110 .095 .080 

6 .320 .255 .200 .160 .135 .115 

7 .450 .360 .280 .225 .190 .160 

DIMENSIONS 

Primary Secondary WI. r:= VA A B C 0 E F (Lb.) 

1.0 1.280 1.080 .925 .800 .800 .200 .16 A 

1.2 1.280 1.080 .970 .800 .800 .200 .19 

1.8 1.280 1.080 1.085 .800 .800 .200 .21 

2.2 1.280 1.080 1.185 .800 .800 .200 .25 G 
3.2 1.660 1.415 1.125 1.000 .800 .200 .33 

4.5 1.780 1.500 1.300 1.000 1.000 .300 .44 

HOW TO ORDER A HORIZONTAL PC ENCAPSULATED 
TRANSFORMER 
MCI uses a Seven Digit Part Number 

First Digit 4 

Second & Third Digits 11 
12 

MCI Product Identification 

Single 115V Primary 
Single 230V Primary 

.030 

.035 

.050 

.060 

.090 

.125 

f--D 
I 
I 1 

12 

B 

Fourth Digit 
Last three Digits 

2 to 7 Transformer size (See current rating chart) 

010 to 120 Secondary voltage (See current rating chart) 

Example: 4-12-5012 is a 230V primary, 2.2VA transformer with a 12V CT secondary. 

.020 .D18 

.025 .021 

.038 .032 

.045 .040 

.067 .057 

.095 .080 

31 

41 
F 

51 
F 

mCi 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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.010 

.015 

.018 

.027 

.038 
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5600 

Secondary 
Voltage 

trransformer 
Size 

2 

3 
4 
5 

TRANSFORMERS 

VDE HORIZONTAL P.C. 
TRANSFORMERS 

CURRENT RATING 

-010 -012 -016 -020 -024 -028 
10V C.T. 12.6V C.T. 16V C.T. 20V C.T. 24V C.T. 28V C.T. 

1.000 .800 .625 .500 .420 .360 

2.000 1.600 1.250 1.000 .840 .720 
3.000 2.400 1.875 1.500 1.250 1.075 
4.500 3.600 2.815 2.250 1.875 1.610 

-036 
36V C.T. 

.280 

.560 

.835 
1.250 

5600 

SERIES 
4·41& 
4·42 

-048 -056 -120 
48V C.T. 56V C.T. 120V C.T. 

.210 .180 .085 

.420 .360 .170 

.625 .540 .250 

.940 .805 .375 

HOW TO ORDER A VDE HORIZONTAL PC TRANSFORMER 

mCi MCI uses a Seven Digit Part Number 

First Digit 4 
Second & Third Digits 41 

MCI Product Identification 
Single 115V Primary 

Fourth Digit 
Last three Digits 

42 
2 to 5 
010 to 120 

Dual 115/230V Primary 
Transformer size (See current rating chart) 

Second voltage (See current rating chart) 

Example: 4-41-4024 is a 115V primary 30VA transformer with 24V CT secondary. 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE. BABYLON. NY 11704.516-587-0510 
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5600 TRANSFORMERS 

VDE HORIZONTAL P.C. 
TRANSFORMERS 

Series 4-41, 4-42 

4000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. Avail
able with either 115V or dual 115/230V primary. F 

115V 

5 

115/230V 

5600 

SERIES 
4·41& 
4·42 

"J S 

S2 • 

MCl's split bobbin and non-concentric wind
ing provide better insulation and high signal 
isolation, thus eliminating the need for electro
static shielding. 50160 Hz CT 50/60 Hz 

"J 
CT 

These transformers are designed to pass 
VDE's strict creepage distance requirements. 

Adaptations of standard transformers are 
also available. Dots on schematics shown 
below indicate like polarity. 

S 

"" 

-
r ..... 

F 

-
-

..... , 

TERMINAL POSITIONS 
4-41 4-42 

115V Primary 115/230V Primary 

S F S1 F1 S2 F2 

2 13 18 13 14 17 18 
3 11 15 11 12 14 15 
4 11 15 11 12 14 15 
5 11 15 11 12 14 15 

SIZE VA L W H A B C 

2 10 1% 19/'6 1% .200 .600 1.000 
3 20 2% 17/8 113116 .300 .600 1.200 
4 30 2% 17/8 21;16 .300 .600 1.200 
5 45 2% 20/,6 2%2 .300 .600 1.400 

5, • 
F 

Secondary 

S C.T. F 

7 9 12 
6 8 10 
6 8 10 
6 8 10 

0 E Lbs. 

.600 .400 .57 

.600 .600 .97 

.600 .600 1.20 

.600 .600 1.40 
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Secondary -010 -012 
Voltage 10V C.T. 12.6V C.T. 

Transformer 
Size 

2 1.000 .800 

3 2.000 1.600 

4 3.000 2.400 

5 4.500 3.600 

6 5.600 4.500 
7 5.560 

8 
9 

mCi 

ERIE 
4·48& 
4·47 

CURRENT RATING 

-016 -020 -024 -028 -036 -048 -056 -120 
16V C.T. 20V C.T. 24V C.T. 28V C.T. 36V C.T. 48V C.T. 56V C.T. 120V C.T. 

.625 .500 .420 .360 .280 .210 .180 .085 
1.250 1.000 .840 .720 .560 .420 .360 .170 
1.875 1.500 1.250 1.075 .835 .625 .540 .250 
2.815 2.250 1.875 1.610 1.250 .940 .805 .375 
3.500 2.800 2.335 2.000 1.560 1.170 1.000 .470 
4.375 3.500 2.920 2.500 1.950 1.460 1.250 .585 
5.000 4.000 3.335 2.860 2.225 1.670 1.430 .670 

5.000 4.170 3.575 2.780 2.090 1.790 .835 

HOW TO ORDER A VDE QUICK CONNECT POWER TRANSFORMER 

MCI uses a Seven Digit Part Number 

First Digit 4 MCI Product Identification 
Second & Third Digits 46 Single 115V Primary 

47 Dual 115/230V Primary 
2 to 9 Transformer,size (See current rating chart) Fourth Digit 

Last three Digits 010 to 120 Secondary voltage (See current rating chart) 

Example: 4-47-6028 is a 115/230V pri mary 56 VA transformer with 28V CT secondary. 

MCI TRANSFORMER CORPORATION 411 MANHATTAN AVENUE. BABYLON. NY 11704. 516-587-0510 
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.11 TRANSFORMERS 

VDE QUICK CONNECT 
POWER TRANSFORMERS 

4000 Volt RMS Hipot. In a variety of sizes. 
Maximum operating temperature 130°C. Avail
able with either 115V or dual 115/230V primary. 

MCI's split bobbin and non-concentric wind
ing provide better insulation and high signal 
isolation, thus eliminating the need for electro
static shielding. 

These transformers are designed to pass 
VDE's strict creepage distance requirements. 

Adaptations of standard transformers are 
also available. Dots on schematics shown 
below indicate like polarity. 

i----ML----I 

4-46 

115V 
50/60 Hz 

SL,...·--

~ 

~ 
~ 

--.~s 

)---0 CT 

F 

iQ): 

~ 
0 
iQ): 

1 
A 

1 
TERMINAL POSITIONS 

4-47 

115/230V 
50/60 Hz 

115V Primary 115/230V Primary Secondary 

S F S1 F1 S2 F2 S C.T. F 

2 13 18 13 14 17 18 7 9 12 
3 11 15 11 12 14 15 6 8 10 
4 11 15 11 12 14 15 6 8 10 
5 11 15 11 12 14 15 6 8 10 

6 11 15 11 12 14 15 6 8 10 
7 13 18 13 14 17 18 7 9 12 

8 13 18 13 14 17 18 7 9 12 

9 13 18 13 14 17 18 7 9 12 

SIZE VA L W H A B ML Lbs. 

2 10 213/16 1% 1% 115/16 11/16 2% .57 
3 20 3% 113/16 115/16 25/16 % 213/16 .97 
4 30 3% 21/32 115/16 25/16 1% 213/16 1.20 
5 45 311/16 2%2 2% 211/16 1 3% 1.40 
6 56 311/16 2%2 2% 211/16 1% 3% 1.70 
7 70 4%2 2%2 29/ 16 31/16 11/16 39/ 16 2.40 
8 80 4%2 2% 29/ 16 31/16 15/16 39/16 2.80 
9 100 4% 217/32 213/16 313/32 17/32 4 3.20 

5600 

SERIES 
4·46& 
4·47 

,r--.A'-" S 

)---0 CT 
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5600 TRANSFORMERS 5600 

MCI CROSS REFERENCE GUIDE 
HORIZONTAL PC TRANSFORMERS 

Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-01-2010 ST 2-10 4-01-5010 ST 5-10 4-02-2010 OST 2-10 4-02-5010 OST 5-10 
4-01-2012 ST 2-12 4-01-5012 ST 5-12 4-02-2012 OST 2-12 4-02-5012 OST 5-12 
4-01-2016 ST 2-16 4-01-5016 ST 5-16 4-02-2016 OST 2-16 4-02-5016 OST 5-16 
4-01-2020 ST 2-20 4-01-5020 ST 5-20 4-02-2020 OST 2-20 4-02-5020 OST 5-20 
4-01-2024 ST 2-24 4-01-5024 ST 5-24 4-02-2024 OST 2-24 4-02-5024 OST 5-24 
4-01-2028 ST 2-28 4-01-5028 ST 5-28 4-02-2028 OST 2-28 4-02-5028 OST 5-28 
4-01-2036 ST 2-36 4-01-5036 ST 5-36 4-02-2036 OST 2-36 4-02-5036 OST 5-36 
4-01-2048 ST 2-48 4-01-5048 ST5-48 4-02-2048 OST 2-48 4-02-5048 OST 5-48 
4-01-2056 ST 2-56 4-01-5056 ST 5-56 4-02-2056 OST 2-56 4-02-5056 OST 5-56 
4-01-2120 ST 2-120 4-01-5120 ST 5-120 4-02-2120 OST 2-120 4-02-5120 OST 5-120 

4-01-3010 ST 3-10 4-01-6010 ST 6-10 4-02-3010 OST 3-10 4-02-6010 OST 6-10 
4-01-3012 ST 3-12 4-01-6012 ST 6-12 4-02-3012 OST 3-12 4-02-6012 OST 6-12 
4-01-3016 ST 3-16 4-01-6016 ST 6-16 4-02-3016 OST 3-16 4-02-6016 OST 6-16 
4-01-3020 ST 3-20 4-01-6020 ST 6-20 4-02-3020 OST 3-20 4-02-6020 OST 6-20 
4-01-3024 ST 3-24 4-01-6024 ST 6-24 4-02-3024 OST 3-24 4-02-6024 OST 6-24 
4-01-3028 ST 3-28 4-01-6028 ST 6-28 4-02-3028 OST 3-28 4-02-6028 OST 6-28 
4-01-3036 ST 3-36 4-01-6036 ST 6-36 4-02-3036 OST 3-36 4-02-6036 OST 6-36 
4-01-3048 ST 3-48 4-01-6048 ST 6-48 4-02-3048 OST 3-48 4-02-6048 OST 6-48 
4-01-3056 ST 3-56 4-01-6056 ST 6-56 4-02-3056 OST 3-56 4-02-6056 OST 6-56 
4-01-3120 ST 3-120 4-01-6120 ST 6-120 4-02-3120 OST 3-120 4-02-6120 OST 6-120 

4-01-4010 ST 4-10 4-01-7010 ST 7-10 4-02-4010 OST 4-10 4-02-7010 OST 7-10 
4-01-4012 ST 4-12 4-01-7012 ST 7-12 4-02-4012 OST 4-12 4-02-7012 OST 7-12 
4-01-4016 ST 4-16 4-01-7016 ST 7-16 4-02-4016 OST 4-16 4-02-7016 OST 7-16 
4-01-4020 ST 4-20 4-01-7020 ST 7-20 4-02-4020 OST 4-20 4-02-7020 OST 7-20 
4-01-4024 ST 4-24 4-01-7024 ST 7-24 4-02-4024 OST 4-24 4-02-7024 OST 7-24 
4-01-4028 ST 4-28 4-01-7028 ST 7-28 4-02-4028 OST 4-28 4-02-7028 OST 7-28 
4-01-4036 ST 4-36 4-01-7036 ST 7-36 4-02-4036 OST 4-36 4-02-7036 OST 7-36 
4-01-4048 ST4-48 4-01-7048 ST 7-48 4-02-4048 OST 4-48 4-02-7048 OST 7-48 
4-01-4056 ST 4-56 4-01-7056 ST 7-56 4-02-4056 OST 4-56 4-02-7056 OST 7-56 
4-01-4120 ST 4-120 4-01-7120 ST 7-120 4-02-4120 OST 4-120 4-02-7120 OST 7-120 

VERTICAL PC TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-03-1010 PC 10-90 4-03-1034 PC 34-25 4-04-1010 OPC 10-90 4-04-1034 OPC 34-25 
4-03-2010 PC 10-120 4-03-2034 PC 34-35 4-04-2010 OPC 10-120 4-04-2034 OPC 34-35 
4-03-3010 PC 10-440 4-03-3034 PC 34-125 4-04-3010 OPC 10-440 4-04-3034 OPC 34-125 
4-03-4010 PC 10-1000 4-03-4034 PC 34-300 4-04-4010 OPC 10-1000 4-04-4034 OPC 34-300 
4-03-5010 PC 10-2400 4-03-5034 PC 34-700 4-04-5010 OPC 10-2400 4-04-5034 OPC 34-700 

4-03-1012 PC 12-70 4-03-1040 PC 40-20 4-04-1012 OPC 12-70 4-04-1040 OPC 40-20 
4-03-2012 PC 12-100 4-03-2040 PC 40-30 4-04-2012 OPC 12-100 4-04-2040 OPC 40-30 
4-03-3012 PC 12-350 4-03-3040 PC 40-110 4-04-3012 OPC 12-350 4-04-3040 OPC 40-110 
4-03-4012 PC 12-800 4-03-4040 PC 40-250 4-04-4012 OPC 12-800 4-04-4040 OPC 40-250 
4-03-5012 PC 12-2000 4-03-5040 PC 40-600 4-04-5012 OPC 12-2000 4-04-5040 OPC 40-600 

4-03-1016 PC 16-55 4-03-1056 PC 56-15 4-04-1016 OPC 16-55 4-04-1056 OPC 56-15 
4-03-2016 PC 16-75 4-03-2056 PC 56-20 4-04-2016 OPC 16-75 4-04-2056 OPC 56-20 
4-03-3016 PC 16-260 4-03-3056 PC 56-80 4-04-3016 OPC 16-260 4-04-3056 OPC 56-80 
4-03-4016 PC 16-640 4-03-4056 PC 56-180 4-04-4016 OPC 16-640 4-04-4056 OPC 56-180 
4-03-5016 PC 16-1500 4-03-5056 PC 56-420 4-04-5016 OPC 16-1500 4-04-5056 OPC 56-420 

4-03-1020 PC 20-45 4-03-1088 PC 88-10 4-04-1020 OPC 20-45 4-04-1088 OPC 88-10 
4-03-2020 PC 20-60 4-03-2088 PC 88-15 4-04-2020 OPC 20-60 4-04-2088 OPC 88-15 
4-03-3020 PC 20-220 4-03-3088 PC 88-50 4-04-3020 OPC 20-220 4-04-3088 OPC 88-50 
4-03-4020 PC 20-500 4-03-4088 PC 88-120 4-04-4020 OPC 20-500 4-04-4088 OPC 88-120 
4-03-5020 PC 20-1200 4-03-5088 PC 88-270 4-04-5020 OPC 20-1200 4-04-5088 OPC 88-270 

4-03-1024 PC 24-35 4-03-1120 PC 120-8 4-04-1024 OPC 24-35 4-04-1120 OPC 120-8 
4-03-2024 PC 24-50 4-03-2120 PC 120-10 4-04-2024 OPC 24-50 4-04-2120 OPC 120-10 
4-03-3024 PC 24-180 4-03-3120 PC 120-35 4-04-3024 OPC 24-180 4-04-3120 OPC 120-35 
4-03-4024 PC 24-450 4-03-4120 PC 120-85 4-04-4024 OPC 24-450 4-04-4120 OPC 120-85 
4-03-5024 PC 24-1000 4-03-5120 PC 120-2000 4-04-5024 OPC 24-1000 4-04-5120 OPC 120-2000 

4-03-1028 PC 28-30 4-03-2230 PC 230-5 4-04-1028 OPC 28-30 4-04-2230 OPC 230-5 
4-03-2028 PC 28-40 4-03-3230 PC 230-20 4-04-2028 OPC 28-40 4-04-3230 OPC 230-20 
4-03-3028 PC 28-160 4-03-4230 PC 230-40 4-04-3028 OPC 28-160 4-04-4230 OPC 230-40 
4-03-4028 PC 28-360 4-03-5230 PC 230-100 4-04-4028 OPC 28-360 4-04-5230 OPC 230-100 
4-03-5028 PC 28-800 4-04-5028 OPC 28-800 
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5600 TRANSFORMERS 5600 

Mel CROSS REFERENCE GUIDE 
I 

LOW PROFILE PC TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-05-1010 LP 10-250 4-05-1020 LP 20-125 4-05-1040 LP 40-60 4-05-1120 LP 120-20 
4-05-2010 LP 10-600 4-05-2020 LP 20-300 4-05-2040 LP 40-150 4-05-2120 LP 120-50 
4-05-3010 LP 10-1200 4-05-3020 LP 20-600 4-05-3040 LP 40-3000 4-05-3120 LP 120-100 

4-05-1012 LP 12-200 4-05-1024 LP 24-100 4-05-1056 LP 56-45 4-05-1230 LP 230-10 
4-05-2012 LP 12-450 4-05-2024 LP 24-250 4-05-2056 LP 56-100 4-05-2230 LP 230-25 
4-05-3012 LP 12-900 4-05-3024 LP 24-500 4-05-3056 LP 56-200 4-05-3230 LP 230-50 

4-05-1016 LP 16-150 4-05-1034 LP 34-75 4-05-1088 LP 88-28 
4-05-2016 LP 16-350 4-05-2034 LP 34-170 4-05-2088 LP 88-65 
4-05-3016 LP 16-700 4-05-3034 LP 34-340 4-05-3088 LP 88-130 

QUICK CONNECT POWER TRANSFORMERS 
Mel SIGNAL Mel SIGNAL Mel SIGNAL Mel SIGNAL 

4-06-3010 241-3-10 4-06-6010 241-6-10 4-07-4010 DP 241-4-10 4-07-7010 DP 241-7-10 
4-06-3012 241-3-12 4-06-6012 241-6-12 4-07-4012 DP 241-4-12 4-07-7012 DP 241-7-12 
4-06-3016 241-3-16 4-06-6016 241-6-16 4-07-4016 DP 241-4-16 4-07-7016 DP 241-7-16 
4-06-3020 241-3-20 4-06-6020 241-6-20 4-07-4020 DP 241-4-20 4-07-7020 DP 241-7-20 
4-06-3024 241-3-24 4-06-6024 241-6-24 4-07-4024 DP 241-4-24 4-07-7024 DP 241-7-24 
4-06-3028 241-3-28 4-06-6028 241-6-28 4-07-4028 DP 241-4-28 4-07-7028 DP 241-7-28 
4-06-3036 241-3-36 4-06-6036 241-6-36 4-07-4036 DP 241-4-36 4-07-7036 DP 241-7-36 
4-06-3048 241-3-48 4-06-6048 241-6-48 4-07-4048 DP 241-4-48 4-07-7048 DP 241-7-48 
4-06-3056 241-3-56 4-06-6056 241-6-56 4-07-4056 DP 241-4-56 4-07-7056 DP 241-7-56 
4-06-3120 241-3-120 4-06-6120 241-6-120 4-07-4120 DP 241-4-120 4-07-7120 DP 241-7-120 

4-06-4010 241-4-10 4-06-7010 241-7-10 4-07-5010 DP 241-5-10 4-07-8010 DP 241-8-10 
4-06-4012 241-4-12 4-06-7012 241-7-12 4-07-5012 DP 241-5-12 4-07-8012 DP 241-8-12 
4-06-4016 241-4-16 4-06-7016 241-7-16 4-07-5016 DP 241-5-16 4-07-8016 DP 241-8-16 
4-06-4020 241-4-20 4-06-7020 241-7-20 4-07-5020 DP 241-5-20 4-07-8020 DP 241-8-20 
4-06-4024 241-4-24 4-06-7024 241-7-24 4-07-5024 DP 241-5-24 4-07-8024 DP 241-8-24 
4-06-4028 241-4-28 4-06-7028 241-7-28 4-07-5028 DP 241-5-28 4-07-8028 DP 241-8-28 
4-06-4036 241-4-36 4-06-7036 241-7-36 4-07-5036 DP 241-5-36 4-07-8036 DP 241-8-36 
4-06-4048 241-4-48 4-06-7048 241-7-48 4-07-5048 DP 241-5-48 4-07-8048 DP 241-8-48 
4-06-4056 241-4-56 4-06-7056 241-7-56 4-07-5056 DP 241-5-56 4-07-8056 DP 241-8-56 
4-06-4120 241-4-120 4-06-7120 241-7-120 4-07-5120 DP 241-5-120 4-07-8120 DP 241-8-120 

4-06-5010 241-5-10 4-06-8010 241-8-10 4-07-6010 DP 241-6-10 
4-06-5012 241-5-12 4-06-8012 241-8-12 4-07-6012 DP 241-6-12 
4-06-5016 241-5-16 4-06-8016 241-8-16 4-07-6016 DP 241-6-16 
4-06-5020 241-5-20 4-06-8020 241-8-20 4-07-6020 DP 241-6-20 
4-06-5024 241-5-24 4-06-8024 241-8-24 4-07-6024 DP 241-6-24 
4-06-5028 241-5c 28 4-06-8028 241-8-213 4-07-6028 DP 241-6-28 
4-06-5036 241-5-36 4-06-8036 241-8-36 4-07-6036 DP 241-6-36 
4-06-5048 241-5-48 4-06-8048 241-8-48 4-07-6048 DP 241-6-48 
4-06-5056 241-5-56 4-06-8056 241-8-5~ 4-07-6056 DP 241-6-56 
4-06-5120 241-5-120 4-06-8120 241-8-120 4-07-6120 DP 241-6-120 
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PRICE LIST 
SEPTEMBER 1, 1985 

HORIZONTAL PC ENCAPSULATED TRANSFORMERS 
QUANTITY 

1,000 2,500 5,000 10,000 25,000 

4-11-2 2.03 1.83 1.66 1.52 1.42 
4-11-3 2.16 1.94 1.77 1.62 1.51 
4-11-4 2.29 2.06 1.88 1.72 1.60 
4-11-5 2.42 2.18 1.98 1.82 1.69 
4-11-6 2.52 2.27 2.07 1.89 1.76 
4-11-7 2.76 2.48 2.26 2.07 1.93 

4-12-2 2.09 1.88 1.71 1.57 1.46 
4-12-3 2.21 1.99 1.81 1.66 1.55 
4-12-4 2.34 2.11 1.92 1.76 1.64 
4-12-5 2.47 2.22 2.03 1.85 1.73 
4-12-6 2.56 2.30 2.10 1.92 1.79 
4-12-7 2.80 2.52 2.30 2.10 1.96 

LOW PROFILE PC ENCAPSULATED TRANSFORMERS 
QUANTITY 

1,000 2,500 5,000 10,000 25,000 

4-15-2 4.22 3.81 3.46 3.17 2.95 

mCi TERMS-NET 30 DAYS ON APPROVED CREDIT-F.O.B., BABYLON, N.V. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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PRICE LIST 
SEPTEMBER 1, 1985 

V.D.E. HORIZONTAL PC TRANSFORMERS 
QUANTITY 

1-9 10-24 25-49 50-99 100-249 
4-41-2 8.05 6.76 5.80 4.55 3.74 
4-41-3 10.39 8.73 7.48 5.87 4.83 
4-41-4 11.40 9.58 8.21 6.44 5.30 
4-41-5 13.52 11.36 9.73 7.64 6.29 

4-42-2 9.36 7.86 6.74 5.29 4.35 
4-42-3 11.83 9.94 8.52 6.68 5.50 
4-42-4 13.03 10.95 9.38 7.36 6.06 
4-42-5 15.33 12.88 11.04 8.66 7.13 

V.D.E. QUICK CONNECT POWER TRANSFORMERS 
QUANTITY 

1-9 10-24 25-49 50-99 100-249 
4-46-2 8.23 6.91 5.93 4.65 3.83 
4-46-3 10.62 8.92 7.65 6.00 4.94 
4-46-4 11.69 9.82 8.42 6.60 5.44 
4-46-5 13.85 11.63 9.97 7.83 6.44 
4-46-6 15.15 12.73 10.91 8.56 7.04 
4-46-7 20.31 17.06 14.62 11.48 9.44 
4-46-8 22.65 19.03 16.31 12.80 10.53 
4-46-9 26.50 22.26 19.08 14.97 12.32 
4-47-2 9.54 8.01 6.87 5.39 4.44 
4-47-3 12.06 10.13 8.68 6.81 5.61 
4-47-4 13.32 11.19 9.59 7.53 6.19 
4-47-5 15.66 13.15 11.28 8.85 7.28 
4-47-6 17.09 14.36 12.30 9.66 7.95 
4-47-7 22.44 18.85 16.16 12.68 10.43 
4-47-8 24.90 20.92 17.93 14.07 11.58 
4-47-9 28.94 24.31 20.84 16.35 13.46 

TERMS-NET 30 DAYS ON APPROVED CREDIT -F.O.B., BABYLON, N.Y. 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE mCi 

MCI TRANSFORMER CORPORATION 411 MANHATIAN AVENUE, BABYLON, NY 11704 .516-587-0510 
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toroidal power inductors 

SL 1 SIZE SERIES 
SL1-1.1 (0) 1.1 .002 5.0 26.3 34.1 50.0 59.8 71.8 83.3 
SL1-2.5 (0) 2.5 .003 5.0 17.0 22.1 32.4 38.8 46.6 54.1 
SL1-4.5 (0) 4.5 .004 5.0 10.7 14.3 21.0 25.2 30.2 35.1 
SL1-8.0 (*) 8.0 .005 5.0 8.8 11.6 16.0 20.0 24.0 27.8 
SL1-15 (*) 15 i .007 5.0 5.1 7.5 11.0 14.0 16.9 20.0 
SL1-30 (*) 30 .009 5.0 4.2 5.5 8.0 10.2 12.4 14.9 
SL1-60 C*) 60 .017 5.0 2.1 3.6 5.4 6.9 8.5 10.2 
SL1-120 CO) 120 .027 5.0 1.7 2.6 3.9 5.0 6.1 7.4 
SL1-220 (*) 220 .037 5.0 1.5 2.0 3.0 3.8 4.6 5.5 
SL1-450 CO) 450 .080 3.2 1.3 1.6 2.2 2.8 3.4 4.0 
SL1-900 (*) 900 .230 1.5 .9 1.2 1.6 1.9 2.4 2.8 
SL1-1500(*) 1500 .470 1.1 .6 .8 1.2 1.5 1.8 2.1 

SL2 SIZE SERIES 
SL2-1.4 (*) 1.4 .003 5.0 28.3 43.8 62.2 82.1 102.5 123.0 
SL2-2.5 (*) 2.5 .003 5.0 23.8 36.8 52.5 69.7 87.0 104.3 
SL2-5.5 CO) 5.5 .005 5.0 16.0 24.8 35.4 47.0 58.7 70.4 
SL2-1S (*) 13 .007 5.0 9.5 14.7 21.0 31.5 39.3 47.1 
SL2-26 C*) 26 .010 5.0 6.3 10.0 15.0 20.0 25.0 30.0 
SL2-50 (*) 50 .013 5.0 4.2 6.9 10.3 13.9 17.4 21.0 
SL2-100 (*) 100 .018 5.0 3.3 4.9 7.5 9.8 12.2 14.9 
SL2-225 C*) 225 .034 5.0 2.9 3.7 5.1 6.9 8.3 9.9 
SL2-475 (*) 475 .055 4.5 1.5 2.0 3.4 4.4 5.5 6.8 
SL2-1000(*) 1000 .130 4.5 1.2 1.6 2.3 3.1 3.9 4.7 
SL2-1800(*) 1800 .340 2.0 1.0 1.3 1.9 2.4 2.9 3.5 
SL2-2700(*) 2700 .520 2.0 .6 .9 1.4 1.8 2.3 2.8 

SL3 SIZE SERIES 
SLS-1.3 (*) 1.3 .003 9.0 51.6 72.2 101.0 128.3 160.3 192.3 
SL3-3.0 (*) 3.0 .004 9.0 40.0 56.0 78.4 99.5 124.3 149.0 
SL3-6.5 (*) 6.5 .005 9.0 31.2 43.6 61.0 77.5 96.8 116.1 
SL3-14 (*) 14 .008 9.0 24.4 34.3 48.6 62.1 77.5 92.9 
SL3-30 (*) 30 .011 9.0 17.6 24.8 35.2 45.0 56.2 67.4 
SL3-55 (*) 55 .015 9.0 12.2 18.5 26.3 33.6 42.0 50.4 
SL3-100 C*} 100 .020 9.0 9.4 13.3 19.7 25.2 31.6 37.9 
SLS-220 (*) 220 .020 9.0 4.9 6.6 9.4 11.9 14.4 17.1 
SLS-470 (*) 470 .034 7.0 2.7 4.1 6.3 8.1 10.0 12.0 
SLS-1000(*) 1000 .120 3.5 2.0 2.7 4.2 5.4 6.8 8.2 
SL3-2200(*) 2200 .220 2.8 1.6 2.1 3.0 3.8 4.6 5.5 
SL3-4000(*} 4000 .300 2.0 1.1 1.5 2.1 2.8 3.3 4.0 

SL4SIZE SERIES 
SL4-2.2 (*) 2.2 .003 14.0 49.8 67.2 100.2 130.2 158.8 190.6 
SL4-5 (*) 5.0 .004 14.0 40.0 54.0 80.5 104.6 127.6 153.1 
SL4-11 (*) 11 .005 14.0 32.1 43.3 64.5 83.8 102.2 122.6 
SL4-23 C*) 23 .007 14.0 24.6 33.2 49.5 64.3 78.4 94.1 
SL4-50 (*) 50 .011 14.0 18.3 24.7 36.9 47.8 58.3 70.0 
SL4-100 C*) 100 .016 14.0 12.8 17.3 25.9 33.6 41.0 49.2 
SL4-2S0 C*) 230 .023 14.0 7.1 10.4 15.8 20.5 25.0 30.0 
SL4-470 (*) 470 .023 14.0 3.5 5.4 8.0 10.4 12.7 15.4 
SL4-1000(*) 1000 .065 9.0 2.4 3.5 5.5 7.2 8.8 10.7 
SL4-2200CO) 2200 .120 7.0 2.0 3.0 4.0 5.0 6.1 7.3 
SL4-4000CO) 4000 .260 4.5 1.1 1.8 2.8 3.5 4.5 5.4 
SL4-5600(O) 5600 .310 4.5 .9 1.4 2.2 3.0 3.8 4.5 . Add either -F, -B, or ·M to Part No. to designate construction. 

See photos and outline drawings on adjacent pege. DRIVE LEVEL TEST CONDITIONS 
NOTES: 
1. Non-standard inductance values available on special order, i.e., specify PIN SL2-75-F for 75 ,uH. 
2. Inductance ±;15% measured at 1 kHz. See drive level test condition chart. 
3. OCR measured at 20°C. Temperature rise 60°C max. 
4. Current values for percentage inductance drop are typical. 
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toroidal power inductors OUTLINE DRAWINGS FOR PAGE 00000 
New Swinging Chokes for Switch Mode Power Supplies, 
Regulators, and EMIIRFI Filter Applications 
• Specially designed for controlled saturation - repeatable specific inductance at a specific current. 

• Application frequencies up to 1 MHz. 

• Toroidal construction - closed magnetic field - low EMI. 

• Designed to handle high current spikes typically encountered in high current SMPS applications. 

OPEN FRAME -F 
Tinned leads to Kl' of body for PCB mounting. Additional 
mechanical mounting recommended for larger units with finer 
wire. To order add -F to Part No., i.e. SL2-50-F. 

DIMENSIONS (Inches) 

SL1-F 1.00 .50 .14 

SL2-F 1.25 .60 .44 

SL3-F 1.90 .90 1.10 

SL4-F 2.20 1.10 2.10 

Recommended PC board clearance hole .065 dia. min. 

BASE MOUNTED -B 
Rugged, epoxy base mounted for PCB applications. To order 
add -B to Part No., i.e. SL2-50-B. 

DIMENSIONS (Inches) 

SL1-B 1.00 .56 1.0'5 .75 .35 .40 .23 

SL2-B 1.25 .70 1.30 .95 .40 .60 .65 

SL3-B 1.96 .91 1.95 1.625 .50 .70 1.60 

SL4-B 2.12 1.08 2.30 1.75 .90 1.00 3.00 

Tolerances dimensions A and B ±.010. 
Recommended PC board clearance hole .065 dia. min. 

MOLDED -M 
Epoxy molded with threaded insert for MIL and industrial PCB 
applications. MIL designation TF5S04ZZ. To order add -M to 
Part No., i.e. SL2-50-M. 

DIMENSIONS (Inches) 

SL1-M 1.06 .50 .90 4-40 .26 

SL2-M 1.375 .65 1.20 6-32 .80 

Sl3-M 2.00 1.00 1.70 8-32 2.10 

D A 

~~ 

SL-F 

SL-M 

SL4-M 2.50 1.25 1.25 10-32 3.80 

Tolerance ±.015. Recommended PC board clearance hole .065 

~G 
I I I THREADED HOLE "S" I--H-... ·.;.....,....,...··M~~ 

dia. min. 
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common mode suppression In 
For Elimination of Line Transmitted 
EMIIRFI Interference from SMPS Equipment 
• Compact PC construction. 
• 3750V RMS hipot. 
• VDE, IEC, UL, CSA compatible. 
• 130°C insulation system. 
• Cost effective design. 
Common mode suppression inductors are used to minimize AC 
line-conducted interference produced by switching power sup
plies and regulators. Balun winding to within 1 % produces 
opposing magnetic fluxes in the core to effectively cancel 
differential-mode noise signals appearing across the AC line. 
Use of common mode chokes substantially reduc;es component 
count as well as inductor size, as compared to differential filter
ing. Constructed with spacing between windings to meet inter
national safety requirements. 

SC1-16800 16.8 .50 1.0 A 
SC1-07900 7.9 .75 .43 A 
SC1-04900 4.9 1.00 .22 A 
SC1-03770 3.77 1.25 .156 A 
SC1-01960 1.96 1.5 .11 A 
SC1-01280 1.28 2.0 .071 A 
SC1-00840 .84 2.5 .046 A 
SC1-00490 .49 3.0 .027 A 
SC1-00290 .29 4.0 .0166 A 

Other ralings and MIL constructions available on special order. 
NOTES: Inductance shown is for each winding. Inductance ±25% measured 

@ 10 kHz, 1V RMS. Inductance with each winding connected series 
opposing under 100 /tH typical @ 10 kHz, 1V RMS. Inter-winding 
capacitance: 5 pF typical @ 10 kHz, 1V RMS. 

2 5 

I·--1.005/tF~-I 

":~T'" 1-* F"'l' ., T 
~~ L-L 

11 8 

TYPICAL APPLICATION 

lr·030 

.035 SQ. PINS 

KEY 

FIG. A 
Dimensions (inches) 

WI. .42 oz. 

custom switch mode power transformer 
For Switching Power Supplies 
Utilizes latest core materials and shape factor to provide 
smallest possible volume and minimum PC board footprint for 
effective manufacturing cost reduction. These transformers are 
available in standard size/power ratings from 25 to 880 watts 
output for use over a wide frequency range. Standard configu
rations allow short turn-around time on custom-design samples. 
Other packaging and styles are available, such as horizontally 
mounted units. For application assistance, contact our Engi
neering Department. 
• Standardized components speeds delivery. 
• VDE, IEC, UL, CSA compatible. 
• Frequency range 20 kHz - 300 kHz and higher. 
• Core material for newest generation of higher 

frequency SMPS. 

TRANSFORMER OUTPUT POWER VS. FREQUENCY AND TEMPERATURE RISE 

25 35 40 
35 45 55 
60 80 95 
70 90 110 
80 110 130 

115 150 185 
170 220 265 
225 325 385 
310 445 525 

• Custom PIN assigned by factory. 

TYPICAL FORWARD 
CONVERTER 

40 55 
55 70 
90 115 

105 130 
120 155 
155 210 
230 315 
350 460 
580 740 

63 .92 
80 .92 

135 1.15 
160 1.15 
190 1.36 
260 1.36 
355 1.48 
525 1.67 
880 2.10 

.92 .83 .8 

.92 1.0 .9 
1.17 1.0 1.5 
1.17 1.17 1.8 
1.34 1.0 2.2 
1.34 1.4 3.2 
1.55 1.6 4.4 
1.67 1.76 6.9 
2.10 2.10 12.9 

TYPICAL .FLYBACk 
CONVERTER 

E'I-J 

NOTES: The power ratings are based on forward 
converter circuitry with 40% duty cycle. 
Flyback circuits provide less power; bi· 
polar circuits will provide more. If the 
design is to meet VDE or lEG require-
ments, derate output power by 20%. 

TYPICAL BI-POLAR 
PUSH-PULL CONVERTER 
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sp:.:r~a::::® split bobbin power transformers 
For PC Board 
Solid-State Power, Control, and 
Instrumentation Applications 
• Split Bobbin Construction 

Center Flange Insulation Barrier 
High Isolation for Low Leakage Applications 
Low Capacitive Coupling Minimizes Line Noise 
and False Triggering 

• 2,500V RMS Hipot 
• 115V Single or 115/230V 50160 Hz Dual Primary 
• Dual Secondaries may be either Parallel or 

Series Connected 
• Precision Spaced Molded-in Terminals 

Terminal Numbers are Molded on Bobbin 

• Class S 130°C Insulation 
• Attractive Pricing - Superior Quality 

PSS2-10 PSD2-10 5.0 0.22 
PSS3-10 PSD3-10 5.0 0.5 
PSS4-10 PSD4-10 5.0 1.2 
PSSS-10 PSDS-10 5.0 2.4 

PSS2-12 PSD2-12 6.3 0.18 
PSS3-12 PSD3-12 6.3 0.4 
PSS4-12 PSD4-12 6.3 1.0 
PSSS-12 PSDS-12 6.3 2.0 

PSS2-16 PSD2-16 8.0 0.14 
PSS3-16 PSD3-16 8.0 0.3 
PSS4-16 PSD4-16 8.0 0.8 
PSSS-16 PSDS-16 8.0 1.6 

PSS2-20 PSD2-20 10.0 0.11 
PSS3-20 PSD3-20 10.0 0.24 
PSS4-20 PSD4-20 10.0 0.6 
PSSS-20 PSDS-20 10.0 1.2 

PSS2-24 PSD2-24 12.0 0.09 
PSS3-24 PSD3-24 12.0 0.2 
PSS4-24 PSD4-24 12.0 0.5 
PSSS-24 PSDS-24 12.0 1.0 

PSS2-28 PSD2-28 14.0 0.08 
PSS3-28 PSD3-28 14.0 0.17 
PSS4-28 PSD4-28 14.0 0.4 
PSSS-28 PSDS-28 14.0 0.84 

PSS2-36 PSD2-36 18.0 0.06 
PSS3-36 PSD3-36 18.0 0.13 
PSS4-36 PSD4-36 18.0 0.34 
PSSS-36 PSDS-36 18.0 0.7 

PSS2-48 PSD2-48 24.0 0.046 
PSS3-48 PSD3-48 24.0 0.1 
PSS4-48 PSD4-48 24.0 0.25 
PSSS-48 PSDS-48 24.0 0.5 

PSS2-S6 PSD2-S6 28.0 0.04 
PSS3-S6 PSD3-S6 28.0 0.09 
PSS4-S6 PSD4-S6 28.0 0.22 
PSS5-S6 PSD5-S6 28.0 0.44 

PSS2-120 PSD2-120 60.0 0.02 
PSS3-120 PSD3-120 60.0 0.04 
PSS4-120 PSD4-120 60.0 0.1 

10.0 CT 
10.0 CT 
10.0 CT 
10.0 CT 

12.6 CT 
12.6 CT 
12.6 CT 
12.6 CT 

16.0CT 
16.0 CT 
16.0 CT 
16.0 CT 

20.0CT 
20.0 CT 
20.0CT 
20.0 CT 

24.0CT 
24.0 CT 
24.0CT 
24.0CT 

28.0 CT 
28.0 CT 
28.0 CT 
28.0CT 

36.0 CT 
36.0 CT 
36.0CT 
as.OCT 

48.0 CT 
48.0 CT 
48.0CT 
48.0CT 

56.0CT 
56.0 CT 
56.0CT 
56.0CT 

120.0 CT 
120.0 CT 
120.0 CT 

PSS5-120 PSDS-120 60.0 0.2 120.0 CT 

0.11 
0.25 
0.60 
1.2 

0.09 
0.2 
0.5 
1.0 

0.07 
0.15 
0.4 
0.8 

0.055 
0.12 
0.3 
0.6 

0.045 
0.1 
0.25 
0.5 

0.04 

0.11 
0.22 

0.01 
0.02 
0.05 
0.1 

SCHEMATICS 

3 2.4 1.44 
(36.6) 

6 1.69 
(43) 

12 1.97 
(50) 

Recognized Component 
Underwriters Labs Inc. 

UL 1585 Clas. 2 A 3 - File #E96720. 
UL General Purpose - File #E79781. 
UL Class B Insulation System. 

I,.L...-...n---'----, 
H 

L~1 --,-"---"J 

.2S0 

f PINS 2 AND 3 OMITTED 
ON 6 PIN UNITS 

~~ 

"..,.-

1.23 1.26 
(31.2) (32) 

1.39 1.36 
(35.3) (34.5) 

1.63 1.5 
(41.4) (38.1) 

I . 
I 
I 
I 

1 

1 

4~[S 
3-A 
IIS/230V 6 

SO/60Hz [7 

::2. 8 

8 PIN 
PSD SERIES 

1.0625" .250 
(27.0)* (6.35) 

1.250" .300 
(31.8)" (7.62) 

• Clearance hole for 4-40 x 13/ .. nylon mig. screws. Order screw as PIN PS-S and nut as PIN 
PS-N; Sold only in pkgs. of 100 each. 
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low profile 
international series power transformers 
For PC Board Solid-State Power, Control, and 
Instrumentation Applications 
115/230V 50/60 Hz Primary 
• Designed to Meet US and International Safety Standards -

UL, VDE, IEC-65, CSA 
• 4,000 Volt RMS Hipot Test - Dual Non-concentric Bobbins 

and Insulating Shroud Provide High Isolation and Reduced 
Capacitance 

• 130°C Insulation System - Insulating Materials Meet 'UL 
94V-0 Flammability Requirements 

• Cost Effective Design 

PL SERIES - FOR CONTROL AND 
POWER SUPPLY APPLICATIONS 

PL2.5-12 2.5 6.3 0.4 12.6 CT 
PL5.0-12 5.0 6.3 0.8 12.6 CT 
PL10-12 10.0 6.3 1.6 12.6 CT 
PUO-12 20.0 6.3 3.2 12.6 CT 
PL30-12 30.0 6.3 4.8 12.6 CT 
PL56-12 56.0 6.3 8.8 12.6 CT 

PU.5-16 2.5 8.0 0.3 16.0 CT 
PL5.0-16 5.0 8.0 0.62 16.0 CT 
PL10-16 10.0 8.0 1.25 16.0 CT 
PL20-16 20.0 8.0 2.5 16.0 CT 
PL30-16 30.0 8.0 3.8 16.0 CT 
PL56-16 56.0 8.0 7.0 16.0 CT 

PL2.5-20 2.5 10.0 0.24 20.0 CT 
PL5.0-20 5.0 10.0 0.5 20.0 CT 
PL10-20 10.0 10.0 1.0 20.0 CT 
PL20-20 20.0 10.0 2.0 20.0 CT 
PL30-20 30.0 10.0 3.0 20.0 CT 
PL56-20 56.0 10.0 5.6 20.0 CT 

PL2.5-24 2.5 12.0 0.2 24.0 CT 
PL5.0-24 5.0 12.0 0.42 24.0 CT 
PL10-24 10.0 12.0 0.84 24.0 CT 
PL20-24 20.0 12.0 1.66 24.0 CT 
PL30-24 30.0 12.0 2.5 24.0 CT 
PL56-24 56.0 12.0 4.66 24.0 CT 

PL2.5-28 2.5 14.0 0.18 28.0 CT 
PL5.0-28 5.0 14.0 0.36 28.0 CT 
PL10-28 10.0 14.0 0.72 28.0 CT 
PL20-28 20.0 14.0 1.44 28.0 CT 
PL30-28 30.0 14.0 2.12 28.0 CT 
PL56-28 56.0 14.0 4.0 28.0 CT 

2.5 18.0 0.14 36.0 CT 
5.0 18.0 0.28 36.0 CT 

10.0 18.0 0.56 36.0 CT 
20.0 18.0 1.12 36.0 CT 
30.0 18.0 1.64 36.0 CT 
56.0 18.0 3.12 36.0 CT 

0.2 
0.4 
0.8 
1.6 
2.4 
4.4 

0.15 
0.31 
0.62 
1.25 
1.9 
3.5 

0.12 
0.25 
0.5 
1.0 
1.5 
2.8 

0.1 
0.21 
0.42 
0.83 
1.25 
2.33 

0.09 
0.18 
0.36 
0.72 
1.06 
2.0 

0.07 
0.14 
0.28 
0.56 
0.82 
1.56 

NE\ftJ 

DIMENSIONS Inches (mm) 

5.0 1.625 1.313 1.375 .200 .400 
(41.3) (33.3) (34.9) (5.1) (10.2) 

10.0 1.875 1.563 1.375 .200 .400 
(47.6) (39.7) (34.9) (5.1) (10.2) 

20.0 2.250 1.875 1.625 .400, .400 
(50.8) (47.6) (41.3) ,(10.2) (10.2) 

30.0 2.625 2.188 1.563 .550 .275 
(66.7) (55.6) (39.7) (14.0) (7.0) 

56.0 3.000 2.500 1.813 .600 .300 
(76.2) (63.5) (46.0) (15.2 (7.6) 

1.000 
(25.4) 
1.140 
(29.0) 
1.460 

1.680 
(42.7) 

1.900 
(48.3) 

Recognized Component 
Underwriters Labs Inc. 

UL General Purpose - File #E79781. 
UL Class B Insulation System. 

6~[7 
4~ 
11S/230V 9 

::'''J [:: 
PL SERIES 

PLT SERIES
TYPICAL SCHEMATIC 

- 1.063 
(27.0) 

- 1.250 
(31.8) 

.40 1.500 

.55 
(14.0) 

.60 
(15.2) 

.37 
(.17) 

.53 
(.24) 
.90 

(.41) 

1.15 
(.52) 

1.70 
(.77) 

t For PLT series secondary, dimension A is '/2 of value shown. 

PLT SERIES-FOR TRIPLE OUTPUT REGULATED POWER SUPPLIES 
For Microprocessor, Logic, and Op Amp Applications 

PLT20-S2 20.0 5.0 1.25 ±12 150 7,500 JLF 1,500 JLF LM-323K-5 LM-340K-12 LM-320K-12 3N253 3N247 
20V DC 50V DC 

PLTSO-32 30.0 5.0 1.75 ±12 210 10,000 p.F 1,500 JLF LM-323K-5 LM-340K-12 LM-320K-12 3N253 3N247 
20VDC 50V DC 

PLT56-32 56.0 5.0 2.8 ±12 350 15,000 p.F 2,000 p.F LM-323K-5 LM-340K-12 LM-320K-12 MDA400 3N247 
20V DC 50V DC 

C.and C. 10,000 p.F @ 20V. All VR's are National Semiconductor PIN's. All diodes are Motorola PIN's. 
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international series power transformers 
For PC Board Solid-State Power, Control, and 
Instrumentation Appli cations 
• UL Recognized - Meets I EC-65 Safety Requirements 

for Worldwide Usage.' UL 1411!-File #E82992. 

• Physical Barriers Between Primary and Secondary-
Double Protection System - 4,000 Volt Hipot 

PW SERIES - FOR CONTROL AND 
POWER SUPPLY APPLICATIONS 
115/230V 50/60 Hz Primary 

PW28 SERIES • 05 VA 

PW28-10 10.0 CT .050 (Single Secondary) 
PW28-16 16.0 CT .031 (Single Secondary) 
PW28-24 24.0CT .021 (Single Secondary) 

It 
It 
1t 

A 
A 
A 

t PW28 Series has 115V only primary. For 230V only primary" order as 
PW28-10-230, etc. 

PW35 SERIES • 11 VA 

PW35-10 10.0 CT .110 (Single Secondary) 1 
PW35-12 12.6 CT .090 (Single Secondary) 1 
PW35-16 16.0 CT .070 (Single Secondary) 1 
PW35-24 24.0 CT .046 (Single Secondary) 1 
PW35-36 36.0 CT .031 (Single Secondary) 1 

PW41 SERIES· 3.5 VA 

PW41-10 10.0 CT .350 (Single Secondary) 1 
PW41-12 12.6 CT .280 (Single Secondary) 1 
PW41-16 16.0 CT .220 (Sing Ie Secondary) 1 
PW41-24 24.0 CT .150 (Single Secondary) 1 
PW41-36 36.0 CT .100 (Single Secondary) 1 

PW48 SERIES • 95 VA 

PW48-10 5.0 1.900 10.0 CT .950 2 
PW48-12 6.3 1.500 12.6 CT .750 2 
PW48-16 8.0 1.200 16.0 CT .600 2 
PW48-24 12.0 .800 24.0 CT .400 2 
PW48-36 18.0 .520 36.0CT .260 2 
PW48-56 28.0 .340 56.0 CT .170 2 

PW54 SERIES • 125 VA 

PW54-10 5.0 2.500 10.0 CT 1.250 2 
PW54-12 6.3 2.000 12.0 CT 1.000 2 
PW54-16 8.0 1.560 16.0 CT .780 2 
PW54-24 12.0 1.040 24.0CT .520 2 
PW54-36 17.0 .700 36.0CT .350 2 
PW54-56 28.0 .446 56.0 CT .223 2 

PWT SERIES - FOR TRIPLE OUTPUT 
REGULATED AND UNREGULATED 
POWER SUPPLIES 
115/230V 50/60 Hz Primary 

A 
A 
A 
A 
A 

B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 

C 
C 
C 
C 
C 
C 

• +9.0 and ±21 DC output volts are for inputs to +5V and ±15V IC Voltage 
Regulator; see Schematic #4. 

.. 
Recognized Component 
Underwriter. Labs Inc. 

UL 1411 
File #E82992 

t=L=:1 

~J:1t.. 
~

A (5) 
MC 

DODD 
o 0 0 0 

+ 
F ~~.1J==='=-..1 

FIG. Bi. 

DIMENSIONS Inches (mm) 

~""3 E ~~~XO Hz 2 

1 

SCHEMATIC 1 

::J c: 115/230V 
50/60 Hz c: ::J 

SCHEMATIC 2 

5r :J qi,:-*1T ~5V 
115/230V U~ 
50160 Hz Bi~:15V :J 10~-15V 
SCHEMATIC 3 

PWT54 and PW54 have same dimensions 
•. ReQuest terminal layout sheet for pin locations. 
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FLATSTACK ® low profile power transformers 
For Low Height PC Board Solid-State Power, Control, and Instrumentation Applications 
• THREE SIZES 

6 VA Size 0.85" high for 1" Card Spacing 
12 VA Size 1.065" high for 1 W' Card Spacing 

NEW! 24 VA Size 1.250" high for 19/16" Card Spacing 
• SPLIT BOBBIN-Primaries and Secondaries Wound Side by Side. 

1500V Hipot. 
High Isolation for low leakage Applications. 
Low Capacity Coupling Minimizes Line Noise and False Triggering. 

• HUM-BUCKING SEMI-TOROIDAL CONSTRUCTION 
Balanced Windings Reduce Magnetic Field Radiation. 

• PRECISION SPACE MOLDED-IN TERMINALS 
• DUAL PRIMARIES: 115/230V, 50/60 Hz. 

PF SERIES-FOR POWER SUPPLIES, INSTRUMENTS, CONTROL EQUIPMENT 

PF6·12 6 6.3 .90 .45 
PF12·12 12 6.3 1.80 .90 
PF24·12 24 6.3 3.80 1.90 
PF6·16 6 8.0 .70 16.0 CT .35 
PF12·IS 12 8.0 1.40 IS.O CT .70 
PF24·IS 24 8.0 3.00 IS.O CT 1.50 
PFS-20 S 10.0 .SO 20.0 CT .30 
PF12·20 12 10.0 1.20 20.0 CT .SO 
PF24·20 24 10.0 2.40 20.0 CT 1.20 
PFS·24 S 12.0 .50 24.0 CT .15 
PF12·24 12 12.0 1.00 24.0 CT .50 
PF24·24 24 12.0 2.00 24.0 CT 1.00 
PFS·30 S 15.0 .40 30.0 CT .20 
PF12-30 12 15.0 .80 30.0 CT .40 
PF24·30 24 15.0 I.S0 30.0 CT .80 
PFS·34 6 17.0 .34 34.0 CT .11 
PF12·34 12 11.0 .68 34.0 CT .34 
PF24·34 24 11.0 1.40 34.0 CT .70 
PFS·5S 6 28.0 .20 5S.0 CT .10 
PFI2·5S 12 28.0 .40 56.0 CT .20 
PF24·5S 24 28.0 .85 56.0 CT .43 

PFT SERIES-FOR TRIPLE OUTPUT REGULATED POWER SUPPLIES 

• +8.75 and ± 22 DC outpul volts are for inputs to + 5V and ± 11 or ± 15V IC Voltage Regulators. 
See PFT schematic. line input 115/230V ± 10%. 

PFSERIESU'] : 
4 8 

3 7 

r -- ,----.: 1 

PFT SERIEsl-
f-
a 

'0 L...c... 3 
'---'-------' 

t Dimension D only applies 10 PFT Series. 

PLUG·IN PRINTED CIRCUIT POWER TRANSFORMERS 
• COMPACT OESIGN FOR MINIATURIZED SOLID STATE CIRCUITRY 

A • FOR POWER SUPPLIES, INSTRUMENTS AND CONTROL APPLICATIONS 

E 
• DUAL SECONDARIES MAY BE PARALLEL OR SERIES CONNECTED 
Top lugs on PC2000 series provide for 115/230V primary voltage oplions withoul changes in PC 
board. PC3000 series has 8 PC pins. 50/60 HL 

D 
I. 

Recognized Component 
Underwriter Labs Inc. 

UL General Purpose 
File #E79781 

l r- 250 REF 

~ n 1 
t u 1 

.041x.020 THK PF6, PF12 

.041 SQ-PF24 

r- .250 REF 

! 

I 
w IJ i 

I 

...1 
.041 X,020 THK-PFT12 
.041 SQ-PFT24 

I 
0.250 11 
0.300 15 

I~E5 115. /230 2j 6 Volts 
Pnmary 3 7 

pca .. o SUI ES PC3000 SERIES 
4 PRI SEC 8 

PC2000 SERIES 

PC6506 A PC2506 C PC350S A 6.3CT (Single Secondary) 
PC6512 A PC2512 C PC3512 A 12.6 15.2 CT .060 
PC6524 A PC2514 C PC3524 A 40.0 80.0 CT .020 
PC6528 A PC2528 C PC3528 A 58.0 lIS.0 CT .013 
PC6608 8 PC2608 D PC3608 B S.3 12.S CT .350 
PC66IS 8 PC2SIS D PC3SIS 8 28.0 5S.0 CT .018 
PC6624 B PC2624 0 PC3624 B 40.0 80.0 CT .055 
PC6628 B PC2S28 0 PC362S 8 58.0 .06S lIS.0 CT 033 
PC6632 8 PC2S32 0 PC3632 8 115.0V @ .020A & 12.SV @ .150A 
peS70S 8 PC2108 D PC3108 8 S.3 1.100 12.S CT .SOO 
PC6112 8 PC2711 D PC3711 B 12.S .600 15.2 CT .300 
PC6115 B PC2715 D PC3715 B 20.0 .370 40.0 CT .IS5 
PC671S B PC17lS D PC371S B 2S.0 .270 56.0 CT .135 
PCS724 B PC2724 D PC3724 B 40.0 .180 SO.O CT .090 
PCS718 B PC2728 D PC3728 B 58.0 .130 lIS.0 CT .065 
PC6732 B PC2732 D PC3132 B 115.0V @ .025A & 12.6V @ .25OA 

Series Walls W 0 WlOz. 
PC25OO/PC3500/PC6500 11/z 125/64 15/32 111/64 3.2 
PC2600/PC36oo/PC6600t 4V, 145/64 IV. 125/64 6.5 
PC2100/PC3700/PC67OO* IV! 161/64 115/32 141/64 9.5 

t Channel mounting 2" M.C. j:2W'M.C. FIG_ B FIG. D 
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5600 TRANSFORMERS 

plug-in printed circuit power transformers 
FOR DC POWER SUPPLIES 
For Microprocessor Logie and OP AMP Power Supplies. For construc· 
tion of low cost, miniaturized, regulated and unregulated DC power 
supplies for latest solid-state digital and linear circuitry. Permits 
packaging flexibility unobtainable with prepackaged power supplies. 
low·profile, miniaturized construction permits close stacking of P.C. 

boards. Precision spaced molded·in terminals. All primaries 115 V 
50/60 Hz except PCl6600 Series. 115 230V 50/60 Hz. Transformers 
supplied with engineering bulletin providing schematics and suggested 

#1 - UNREGULATED 

#2 - REGULATED 

#3 - UNREGULATED 

#4 - REGULATED 

~'5' 

J~;:: 
#5 - UNREGULATED 

~" ~ 

] i El< $ f -15~ 
#6 - REGULATED 

" 

PC6200/PCT6200 I 
PC6500/ PCT6500 1'12 
PC6600/ PCT6600j 4'/2 
PCL6600 41/2 
PC6700/PCT6700t 7112 

components. 

TRANSFORMERS FOR +5V DC 
UNREGULATED AND REGULATED POWER SUPPLIES 

1+8.S DC output volts for input to +SV IC Voltage Regulator, see Typical Schematic 
Regulated. 

TRANSFORMERS FOR ±15V DC DUAL OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 

t ::'::20 DC output VOlts for input to ::,::ISV IC Voltage Regulator, see Typical 
Schematic - Regulated. 

TRANSFORMERS FOR +5V AND ±15V DC TRIPLE OUTPUT 
UNREGULATED AND REGULATED POWER SUPPLIES 

DIMENSIONAL CHART 

1)(. PI. 27;3"2 2.3 
1~ IX, 1')(. 3.2 
14~ 1'/. 1"/ ... 6.S 
1')(. 1'%, 1M. 6.6 
l'U. 1'%, 14~ 9.5 

6200/PCT6200 SERIES 
PC6900/PCT69DO SERI ES 
FIG. A 

PC6500/PCT6500 SERI ES 
FIG. B 

PCL6600 SERIES 
FIG. C 

PC6600/PCT6600 SERIES 
PC6700/PCT6700 SERIES 
FIG. D 

SLIP-ON BRACKET 
For PC6900 Series 

5600 

PC6900/ PCT6900 24 14)(. 

j Channel mounting 2" M.C. 123/0" M.C. 
2'/. 11732 12.0 Order as Part Number PC6900-FB 

Max. Height lUI' 
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FIG A: 

HERMETICALLY SEALED PER MIL-T-27. 
See Page 31 for MIL Case Dimensions. 

FIG. FB 

FIG. K 

VERTICAL END BELL 

50/60 Hz CONTROL AND POWER SUPPLY 
TRANSFORMERS-MIL/COMMERCIAL 
Designed for solid state and low voltage power supply applications. Primary 105/115/125 Volts. Part numbers listed on 
left are hermetically sealed per MIL Designation: TF4R03XX. Part numbers listed on right are open frame construction. 

6.3 
6.3 2.0 
6.3 CT 6.0 

12.6 CT 3.0 
12 4.0 
12 4.0 
12.6 CT 2.0 
12.6 2.0 
18.5 CT 3.0 
26 CT 2.5 
28 CT 0.15 
28 CT .6 
30 CT 2.5 
35 CT 3.0 
40 CT .1 
40 CT .3 
40 CT .75 
49 CT 2.5 
70 CT 1.0 
80 CT .6 

1 
1 
1.9 
4.7 

9.9 (series) 
9.9 (series) 
10.5 (series) 
10.5 (series) 

7.4 
10.8 
11.7 
11.7 
12.5 
14.5 
17 
17 
17 
21 

3.8 
3.8 
3.8 
9.4 

19.8 (series) 
19.8 (series) 
21 (series) 
21 (series) 

14.8 
21.6 
23.4 
23.4 
25 
29 
34 
34 
34 
42 

50/60 Hz ISOLATION/POWER 
TRANSFORMERS-MIL/COMMERCIAL 

27,', 3%2 2""'6 X 211, 

21f2 3%, 2'¥16 x 211, 
2% 2¥. 21f2 x 2% 

Center tap permits use in either F.W. Bridge or F.W. CT circuitry. Electrostatic shielding. Part numbers listed on left are 
hermetically sealed per MIL Designation: TF4R03XX. Part numbers listed on right are open frame construction. 

1 
3.5 
3.15 
3.15 

MS151 FA 115 15 W, l'lIi6 2'¥16 
MS096' GA 115 40 21/4 20/16 30/16 
MS07S' KA 115 100 31/4 310/3, 311,x2¥. 

• Primary 1051115/125V. 

FILTER INDUCTORS-MIL/COMMERCIAL 
For 50/60 and 400 Hz Power Supplies. 1500 Test Volt. May be connected in series or parallel for inductive requirements. 
Part numbers listed on left are hermetically sealed per MIL Designation: TF4R04XX. Part numbers listed on right are 
open frame construction. Inductance values shown are for 60 Hz, except M8102 120 Hz. 

0.10 50 
0.30 16 
0.6 7.5 
1.2 4 
2.0 1 
5.0 0.21 
8.0 0.1 MS204 

10.0 0.05 MS205 

1¥16 1¥. 
lv" 2 
W, 2¥, 

l'lIi6 2'¥16 
3%, 2'¥16 X 2Va 
3'0/32 3Vax 21f2 
3%, 2'¥16 x 2v" 
41132 3¥. x 2v" 

50/60 Hz STEP DOWN AUTOFORMER-COMMERCIAL 
240/220V to 120/110V. Equipped with 3 prong 6 foot U. L. line cord & receptacle for safety. Baked enamel finish. 

M1552' 
M1556 100 3Va 27,', 
M1553 150 311. 27,', 
M1555 250 3% 311. 
M1559 350 3% 37,', 
M155S 500 4% 3% 
M1551 750 5112 411, 
M1557 1000 7 41f2 
M1554 1500 8 41f2 

81f2 
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FIG. B 

FIG. C 

FIG. A: 
HERMETICALLY SEALED 
Per MIL-T-27 
MIL Designation: TF4R03XX 
See Page 31 for MIL Case Dimensions 

FIG. B: 
HERMETIC 
Height (H) for M8063 _1}{6"; 
M8069 - IK6"; M80S8, M807S, 
M8081 , M8082 -1~/'. 
MIL Designation: TF4R03YY 

[" ~rOM1r~ 
If.. I 1.'1 •... %!"31J{, MAX. 

L . 1 ~i~/II 
~61~~~~~~~~6 - .975 T 

FIG. C: 
TOROIDAL MOLDED 
Molded with V2" pins for printed 
circuit applications. 
MIL Designation: TFSS03XX 

400 H~ ISOLATION POWER 
TRANSFORMERS 
Center Tap Permits Use in Either FW Bridge 
or FW CT Circuitry. 
Electrostatic Shield 

M8082 26 12.6 CT 0.15 1.9 YY (Fig. 8) 
12.6 0.15 1.9 

M8058 115 115 CT 0.017 2 YY (Fig. 8) 
M8083 115 115 CT 0.030 10 

12.6 CT 0.25 Totat AJ 
12.6 0.25 

M8084 115 115 CT 0.12 14 AJ 
M8059 115 115 CT 0.35 40 EB 
M808S 115 115 CT 0.7 SO FA 
M8060 115 115 CT 1.3 150 GA 
M8061* 115 115 CT 2.6 300 JA 
M8062* 115 115 CT 4.4 500 KA 

• Primary 105/115/125V. 

400 Hz PRINTED CIRCUIT POWER 
Compact design for miniature solid state circuitry. Precisi?n 
spaced molded-in terminals for power supplies, control equ.lp
me nt, instrument and similar applications. - Dual secondaries 
may be connected in series or parallel for varied voltage and 
current irements. 11SV See chart to right. 

PC4304 
PC4312 
PC4316 
PC4320 
PC4408 
PC4412 
PC4416 
PC4424 
PC4428 
PC4432 

3.1SV@ .1A 
12.6V @ .026A 

2SV @ .012A 
35V@ .01A 
6.3V@ .60A 

12.6V @ .30A 
2SV@ .14A 
40V@ .10A 
58V@ .066A 

115V .010A,12.6V 

6.3V CT @ .05A 
25.2V CT @ .013A 

56V CT @ .006A 
70V CT @ .OOSA 

12.6V CT @ .30A 
25.2VCT@.1SA 

56V CT @ .07A 
SOV CT @ .OSA 

116V CT @ .033A 
.1SOA 

400 Hz POWER SUPPLY TRANSFORMERS 
For Silicon Rectifier Circuitry, and Filament Applications 

10S/115/125 Volts MIL nation: TF4R03XX 

M8063t 2.S5 0.045 
1.5 (series) 3 YY Fig. B 2.85 0.045 

M8064t 6.3 CT 0.6 1.9 3.S AH 
M8075t 6.3 CT 0.3 1.9 3.S YY Fig. B 
M807Gt 12.6 CT 0.3 4.7 9.4 AH 
M8039 12.6 O.S 10.5 (series) 21 (series) AJ 12.6 CT O.S 
M8077 12.6 2 

10.5 (series) 21 (series) FA 12.6 CT 2 
12.6 0.3 
12.6 0.3 16 (series) 32 (series) AJ 12.6 0.3 

M8018 1S.5 CT 1 7.4 14.S EA 
M8019 1S.5 CT 3 7.4 14.8 FA 
M8065 26 CT 1.5 10.8 21.6 EA 
M8066 26 CT 3 10.7 21.5 FA 
M8079 26 CT 4 10.B 21.6 HA 
M8067 30 CT 1.5 12.5 25 FB 
M8020 35 CT 3 14.5 29 GA 
M8068 40 CT 0.2 17 34 AJ 
M8041t 50 CT 0.25 21.5 43 AH 
M8080 50 CT 0.20 21.5 43 AJ 
M8069t 60 CT 0.003 26 52 YY Fig. B 
M8070t 65 CT 0.170 2S.4 56.S AH 
M8081t 65 CT 0.030 2S.4 56.S YY Fig. 8 
M8021 70 CT 1 30 60 FA 
M8071 SO CT 0.90 35 70 FA 

•• DC Output for resistive or inductive loads. Output volts based on approx. 
1V drop per rectifier. 

t Primary 115V only. 

400 Hz TOROIDAL POWER 
TRANSFORMERS 
Toroidal cores permit smaller height and package and greater 
efficiency. Size and savings up to 30%. Epoxy molded. Printed 
circuit pins can be bent for chassis mounting. Low phase shift. 
See Fig. C for illustration. 
For Applications Requiring Minimum Size and Weight. 
Primary11SVoits MIL TFSS03ZZ 

M8106 2S CT 320 9 1%2 1'1. 
M8107 2S CT 710 20 1'12 1'14 
M8108 56 CT 160 9 1%2 1'1. 
M8109 56 CT 356 20 1'12 1'14 
M8110 115 CT 78 9 1%2 1'1. 
M8111 115 CT 170 20 1 '12 1'14 

.170 Clearance Hole for #8 Screw. 

PC4300/PC4400 SERIES 

2 
4 
2 
4 
2 
4 
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d.c. to d.c. converter transformers 
APPLICATIONS: 
• Portable Radiation Monitors 
• I nfra-Red Detectors 
• Op-Amp Power Supplies 
• DC Isolation 
• Geodetic-Oceanographic-Medical 

Equipment 
• Mobile Equipment 
• High Intensity Flashers 
• DC Supply for Modular Equipment 

5 VA 
LOW PROFILE M8ll7 28 ±250 or 10 250 20 6k 2N3054 1 V4D x 3;" H-0.140 CI. Hole Molded Toroid 
ENCAPSULATED 500 

M8122 5 ±150r 175 15 350 20k 2N3055 ?l8Dxl~2H 
30 

30 VA 
M8l32 30 13.8 ±15 or 1000 15 2000 20k 2N3055 lV4D x %H-0.140 CI. Hole Molded Toroid 

LOW PROFILE 
30 

ENCAPSULATED M8133 30 28 ±150r 1000 15 2000 20k 2N3055 1 V4 0 X 3;" H-0.140 CI. Hole Molded Te'oid 
30 

* Supplied with 4·40 nylon mtg. screw and nut in * Output when used with schematic indicated. t Frequency depends on load and bias condilions. 
cenler hole. 

ALL CONVERTER TRANSFORMERS ARE SUPPLIED WITH ENGINEERING BULLETIN. LISTING COMPONENT VALUES 

TYPICAL DC-DC CONVERTER TRANSFORMER CIRCUITS 

+ -

SCHEMATIC 1 SCHEMATIC 2 

SCHEMATIC 5 SCHEMATIC 6 

SCHEMATIC 3 

CRs CR. 

CA2. CR3, CR4 
IN3255 

CAs •• = IN484A + E IN - CRM.M = IN649 

SCHEMATIC 7 

SCHEMATIC 4 

SCHEMATIC 8 
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FIG.-S 
SINGLE THREADED 
STUD MOUNTING 
Double Mu-metal shielding. 3" 
color coded leads. ~."D .. lItud 
provided with nul. 'Va/lD x T~." 
H. Wt. 0.55 oz. 

MOLDEDM-M 
To order add -M to Part 
No. For plug-in printed cir
cuil applications. Epoxy 
resin provides resistance 
to extremes of ambient. 
WI. 1.75 oz. 

Double Mu-melal shielded. %" 
D x lJ{."H. 7-.040 pins Ye" H. 
Wt. 0.62 oz. 

FIG. -FB 
RIGHTANGLE 
MOUNTING BRACKET 
For mounting of -S series 
transformers. M.C. %/1. 

o 

'" o 
X 

';J. 

'%, 
I rMAx•1 1-0: 1;!a4 

OPEN FRAME WITH I 
CHANNEL M-FB L-
To order add -FB 10 Part 
No. Leads 4" long. #28 
PVC WI. 1.13 oz. 

OPEN FRAME 
PRINTED CIRCUIT 
M-PC 
To order add -PC to Part 
No. Units with more than 
6 pins have 7 or 8 - .025 
x .015 pins on .150 centers. 
Wt. 1.2 oz. 

ALUMINUM CASED 
M-A 
To order add -A to Part 
No. Supplied wilh 2-56 
screws. WI. 1.25 oz. 

~D~ 
.875 

FOR: PROFESSIONAL SOUND STUDIOS - BROADCAST MIXING 
CONSOLES - CONTROL AND INSTRUMENT AMPLIFIERS 
EQUIVALENT TO IMPORTED EUROPEAN STUDIO GRADE TRANSFORMERS 
• WIDE BANDWIDTH - BROAD 

FREQUENCY RESPONSE 
• EXTREMELY LOW DISTORTION 
• NEGLIGIBLE HUM PICK UP 
• SUBMINIATURE SIZE 
• EASE OF MOUNTING AND ORIENTATION 

• POLARIZING VOLTAGE 
CONNECTION FOR 
CONDENSER MICROPHONES 

• LOW MICROPHONICS 
• ELECTROSTATIC SHIELDING 

MINIATURE AUDIO M & MT SERIES 
All items shown in charts below are available in any of the mechanical packages 
shown. These units can be used as input, interstage, output, isolation and other 
impedance matching applications. Primary and secondary windings may be inter
changed to obtain required impedance matching. Also available in hermetic con
struction. 

M3-("). 
MI2·(") 
Ml-("). 
Ml-S 
M2-("). 
MI4'!"1 

=~~!~I" M9- " 
M4· " 
M5· " 
M6· " 
M7·(" 
Ml0·("I· 
MIl.!" • 
M13· " 
M90 

=~~t!l! MT23· " 
MT14· " 
MT1S' " 
MT1·(") 
MT35-!"I* MT36·"t 
MT26·(" 
MT9·(") 
M133· " 
MT22· " 
MT29· " 
MT12· " 
MT24· " 
MT13- " 
MT11 " 
MT21· " 
MT25- " 
M134-" 
MT10·" • 
MT7·("). 
MTI8'~). MT5·f" • M13· " 
MTB·· • 
MT20·(*). 
MT6·("). 

7.5/30 
50/250 cr 
50/250/600 cr 
Same as Ml above -
50/250/600 CT 
200 
!D,OOO 
15,000 
15,000 
15,000 
15,000 
15,000 
15,000 
30,000 cr 
50,000 
Reactor 300 hy. 
Magnetic Shield Mu·Metal 
100 10 
250 CT 500 
250 CT 1000 
400 10 
500 CT 210 
600 600 

alloy shield 

o 
o 
o 
o 5 20-20,000 
o 9 80-3,000 
o 11 100-2,500 o 8 20-20,000 
4 21 150-20,000 
o B 20-15,000 
4 14 200-20,000 
o 5 20-15,000 
4 11 200-20,000 
o 8 30-50,000 
o 5 20-20,000 

50 hy. @ 3 rnA 60000 D.C.R. 
can for M-A Series 25 dB shielding 

CT 100 27 200-20,000 
10 30 200-15,000 
10 30 200-t5,OOO 
50 25 200-20,000 
30 27 300-20,000 
10 23 200-15,000 

600 600 cr & 600 CT o 5 40-20,000 
600 CT 600 cr o 15 5()-15,OOO 
600 CT 600 cr 20 23 200-15,000 
600 CT 1,200 cr 
600/150 Spill 600, ISO Split 
600/150 Split 1,200 cr 
1600 CT 450 

4 23 200-15,000 
20 23 200-20,000 
4 23 200-15,000 

15 30 200-15,000 
2,000 3.4 
2,500 600 cr 

10 32 200-15,000 
10 32 200-15,000 

4,000 CT 3.4 3 32 200-15,000 
4,000 CT 600 CT 3 32200-15,000 
4,000 CT 600/150 Split 
7,500 cr 600 cr 

3 32 200-15,000 
8 32 200-15,000 

10,000/2500 Split 2000/500 Split 
25,000 600 

4 20 200-20,000 
3 22 200-15,000 

25,000 1,200 CT 3 22 200-15,000 
25,000 CT 1,200 CT 6 22 200-15,000 
50.000 8 3 20 300-15,000 
50,000 600 3 20 300-15,000 
50,000 CT 1,200 cr 3 20 300-15,000 
50,000 CT 1200/300 Split 3 20 300-15,000 
100,000 1,200 cr 1.4 17 200-15,000 

" Add -M. -PC, -A, or -FB to Pai't No. to deSignate construction. 
• These Items not a1lBi1able in -PC construction. * For telephone line coupling or hybrid telephone line. 
t Broadcast fidelity line\malching transformer. Frequency response ±0.5 dB. 
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line coupling-hybrid-holding coils 
FOR INTERCONNECT OF VOICE/DATA MODEM TERMINALS TO TELEPHONE LINES 
J:'rovides line isolation and matching - Prevents line imbalance - Wide dynamic signal capability - Low distortion 
Permits Optimum use of Voice-Grade Telephone Lines for Broadband Data Signals - Designed to meet FCC Part 68 

• Frequency Response: • Longitudinal Balance: • Impedance Matching: • Dielectric Strength 
300-3500 Hz ±0.5 dB Per FCC 68.310 ±10% over entire frequency range 1500V RMS 

• Level: -45 dBm to + 7 dBm • Distortion: 0.5% Max. • Return Loss' 26 dB Min 
Primary Secondary Ins. L. Pri. Sec. Scbe-

Pari No. Impedance Impedance rnA DC dB OCR OCR malic Page Fig. Page Application Notes 
VOICE/DATA COUPLING 
PM32-F 600 600 1.5 1.6 75 105 1 2292 PM-F 2295 Freq. resp. 300 Hz - 100 kHz:±:2 dB. 0.27" H. 1000V hipo!. 
PM34-F 600 CT 600 CT 1.5 1.6 75 105 14 2294 PM-F 2295 Freq. resp. 300 Hz - 100 kHz :±:2 dB. 0.27" H. 1000V hipo!. 
PM32-M 600 600 1.5 1.6 75 105 1 2292 PM-M 2295 Freq. resp. 300 Hz - 100 kHz :±:2 dB. Molded construction. 
PM34-M 600 CT 600 CT 1.5 1.6 75 105 14 2294 PM-M 2295 Freq. resp. 300 Hz - 100 kHz :±:2 dB. Molded construction. 
Tl104 600 600 a 1.0 46 63 1 2292 A 2293 Very low profile. 
Tll04-M 600 600 a 1.0 46 63 1 2292 R 2294 Very low profile. Molded per MIL-T-27 Grade 5. 
T2104 600 600 a 1.0 36 50 1 2292 B 2293 
TH21 04 600 600 a 1.0 38 52 1 2292 B 2293 3750V RMS hipo!. For International applications. 
T2106 600 CT 600 CT a 1.0 36 50 6 2292 E 2293 
TH2106 600 CT 600 CT 0 1.0 38 52 6 2292 E 2293 3750V RMS hipo!. For International applications. 
TH9306 600 CT 600 CT 0 1.5 44 56 14 2294 P 2294 375GV RMS hipot between windings, 1250V between windings 

and core. For International applications. Return loss 18 dB min. 
T2108 600 900 0 1.0 36 77 1 2292 B 2293 
T2110 900 900 a 1.0 55 78 7 2292 C 2293 Electrostatic )shield. 
12316 4000 600 a 1.0 340 51 1 2292 B 2293 For bridging applications. 
T4113 900/600 600 Split 60/75 Pri. 1.2 62 36/36 2 2292 J 2293 Level -15 to + 7 dBm. 
T5114 600 600 Split 75 1.7 100 49/49 8 2293 K 2294 
TH5114 600 600 Split 75 2.0 127 76/76 8 2293 K 2294 3750V RMS hipo!. For International applications. 
T5115 600 600 Split 120 0.8 40 25/25 9 2293 L 2294 
TH5116 600 600 Split 125 1.0 56 37/37 8 2293 K 2294 3750V RMS hipo!. For International applications. Longitudinal 

balance 40 dB min. Return loss 14 dB min. 
T5117 600 600 125 1.1 45 58 1 2292 K 2294 Return loss 14 dB min. 
TH5117 600 600 125 1.1 56 74 1 2292 K 2294 3750V RMS hipo!. Return loss 14 dB min. 
TH5118 600 Split 600 125 1.0 74 28/28 8 2293 K 2294 3750V RMS hipo!. Return loss 14 dB min. 
T6112 600 900/600 100/120 Sec. 0.5 25 126 5 2292 G 2293 Electrostatic shield. 
19116 600 CT 600 CT 80 2.0 95 180 16 2294 N 2294 Low crosstal k. 1500V Pri. to sec. and core. 1000V sec. to core. 
T9117 600 CT 600 CT 80 1.3 78 92 17 2294 N 2294 Low crosstalk. Return loss 23 dB @ 4400 + 0.035 jlF. Parallel 

load. 1500V Pri. to sec. and core. 1000V sec. to core. 

DATA MODEM COUPLING - NON-VOICE APPLICATIDN - FOR 300/1200/2400 BPS MODEM BOARD FOR MICROCOMPUTERS 
12111- 600 600 90 2.0 55 78 
T2112- 600 600 CT 90 2.0 71 117 
T2113- 600 600 90 2.0 71 117 
T2114- 600 600 CT 90 2.1 71 117 
T9311 600 600 90 1.8 75 100 

T9312 600 600 Split 90 1.8 75 100 

T9317 600 600 Split 50 1.6 75 95 

• Except sec. to core, hipot 1000V RMS 
HOLDING COILS 
T4415 2.0 H/l.3 H 60/100 N/A 180 I N/A 
15415 1.4 H :±:20% 120 N/A 90/90 N/ A 
T7410 1.0 H/0.8 H 0/25 N/A 225 I N/A 
T841 0 1.0 H/0.8 H 0/40 N/A 113 N/A 

HYBRID - TWO REQUIRED FOR CONVENTIONAL HYBRID OPERATION . 
12220 600 (4WL 600/600 0 4.0 57 
TH2220 600 (4W) 600/600 0 4.2 60 

T3220 600 (4W) 600/600 0 3.7 34 
T4220 600 (4W) 600/600 60 (2W) 4.0 61 
T5220 600 (4W) 60G/600 tOO (2W) 3.6 48 

TH5220 600 (4W) 600/600 100 (2W) 3.7 50 

T9220 600 (4W) 600/600 80 (2W) 4.6 100 
T9320 600 (4W) 600/600 50 (2W) 4.4 75 

Available on speCial order With other ratings and constructions. 

SCHEMATICS 

BRN 1 311E3 ORN PRI SEC 
RED 2 4 YEL 

T5117, TH5117 PRI. 1·4 SEC. 6·7 

#1 #2 

42/42 
25125 

25/25 
62/62 
23/23 

30/30 

190 
85/85 

12 2293 Q 2294 Low profile. Freq. resp. ±1 dB 660 Hz - 3.5 kHz @ 0 dBm. 
13 2293 Q 2294 Low profile. Freq. resp. ±1 dB 660 Hz - 3.5 kHz @ a dBm. 
12 2293 B 2293 Freq. resp. :±:1 dB 660 Hz - 3.5 kHz @ 0 dBm, 2 kHz. ref. 
13 2293 E 2293 FreQ. resp. ±1 dB 660 Hz - 3.5 kHz @ 0 dBm, 2 kHz. ref. 
1 2292 0 2294 0.50" max. ht. Freq. resp. :±:1.3 dB 500 Hz - 3.5 kHz, :±:2.5 dB 

300 Hz - 3.5 kHz @ a dBm. Return loss 14 dB min. 1.8 kHz ref. 
8 2293 P 2294 0.50" max. h!. Freq. resp. :±:1.3 dB 500 Hz - 3.5 kHz, ±25 dB 

300 Hz - 3.5 kHz @ a dBm. Return loss 14 dB min. 1.8 kHz ref. 
8 2293 P 2294 0.50" max. h!. Freq resp. ±0.7 dB 500 Hz -3.5 kHz, :±:1.6 dB 

300 Hz - 3.5 kHz @ 0 dBm. Return loss 14 dB min. 1 kHz ref. 

3 2292 H 2293 
4 2292 K 2294 Split winding. 1500V windings to core. 1500V between windings. 
3 2292 0 2293 TorOidal construction. Low crosstalk. 1000V hipo!. 
3 2292 0 2293 Toroidal construction. Low crosstalk. 1000V hipot. 

10 2293 E 2293 Trans-hybrid loss 45 dB typical. 
2 2292 S 2294 3750V RMS hipot except 200V between 2 wire and balance 

windings. Trans-hybrid loss 45 dB typo Return loss 17 dB min. 
10 2293 F 2293 Trans-hybrid loss 45 dB typical. 
11 2293 J 2293 Electrostatic shield. 
15 2294 M 2294 Trans-hybrid loss and longitudinal bal. >60 dB. 

Max. level + 20 dBm. Electrostatic shield. 
15 2294 M 2294 3750V flMS hipot except 1500V between 2 wire and balance 

. windings. For IntI. applications. Max level + 20 dBm. E.S.S. 
18 2294 N 2294 i Low profile. Low crosstalk. OCR values are max. 
10 2293 p 2294 .050" max. ht. Freq. resp. :±:0.7 dB 500 Hz -3.5 kHz, ±1.6 dB 

300 Hz - 3.5 kHz @ 0 dBm. Return loss 14 dB min. 1 kHz ref. 
REQUEST ENGINEERING APPLICATION BULLETIN F232. 

:~lll~SEC : 
I 

PRI!~IIE:SEC 2----~#7 
#6 TH9306 SEC 6-5-4 
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OUTLINE DRAWINGS AND SCHEMATICS FOR PAGE A. 2292 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. WI. 0.4 Oz. 

High-Q Toroid. 
Microcrystalline wax 
impregnated. 
Supplied with 4" 
#28 leads. 

Plug-in printed circuit 
construction with 
mounting channel. 
Vacuum varnish 
impregnated. WI. 9.5 Oz. 

SCHEMATICS 

C 1f! 
,2 ;[ 63 -

PRI ' CIl 

~3~ 
7 ~4-'i' 

#8 
T9312 & T9317 PRI 1-6, 

SEC 2-5, 3-4 
TH5118 PRI 6-7 SEC 1·2, 3-4 

FIG. A 

FIG. 0 

,r.-lMr%MAXj 

MAX 
L 

~ --JL.040 DIA 

D 
I 

j 
-~ i--- %. MIN 

L~ 

Plug-in printed circuit 
construction. 

FIG. B 

Vacuum varnish T2113 COLOR 

impregnated. WI. 0.5 Oz. WiIN;t; ~O. 1 ~ .;0<20 

::;: I'i + 

*~. "---= ~ ~ 

--J~. x.L.-

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 

FIG. C 

FIG. G 

Plug-in printed 
T4220 PIN 3 LOC 

T4113 PIN 3 LOC 
circuit construction. 
Vacuum varnish 
impregnated. WI. 3.5 Oz. 
Available with mounting 

flanges on Special Order. 
3i'6 Dia. holes, 1% 
mounting centers. 
Add -FB to Part No. 

~I~"'; ::;:~ + 

~~ c •• ~ 
. 1(4 x;L 

.100 l 
~ ~ ~;~3 
::!:iT'"" + 

~~~~~~ 
.200 TYP--J.-.l.+.I-

2 
b6aOil 

l~~.IR.E 6000 5 
4WIRE ~3 
6 '6000 . 

lM.b .. Np. 
#10 

TH2220 4 Wire 6-10 
2 Wire 1-2 Bal. 4-5 

1 

l' .: 
60~0' I 
4WIRE I 
3 . I 

1 
2-----1 

C ,416QO(l 

'. i60 MADC 
5,2WIRE 

E aooo a 
. 13~,="- NET. 

#11 
,7 

1 

go 23'RI - 11[i' Etg 
'" I '(6) 0 
.i.C3 .. 8~ 
,1'2113 PRI1-S, SEC 4-6 

#12 

\ 

T 2:],(1)1 .~(4)'5'" 
g (S)ag 

. ~3 .11. (6)'81~ 
T2114 PAl 1-S, SEC 4-5-6 

#13 

145 E. MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236. 516-561-6050 • TWX 510-225-8412 • FAX 516-561-1117 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2293 



OUTLINE DRAWINGS AND SCHEMATICS FOR PAGE A. 2292 

Flat Profile. 
Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt.2.50z. 
Part No. H W 

T5114, T5415 'X. 1'U. 
TH5114 'X. 12%. 
TH5116, T5117 '%. 1'%. 
TH5117, TH5118 

Low profile hum-bucking 
semi-toroidal construction. 
High crosstalk attenuation. 
Plug-in printed circuit 
construction. Vacuum 
varnish impregnated. 
Wt. 2.2 Oz. 

Low-profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 0.5 Oz. 

DIMENSIONS IN INCHES. 

SCHEMATICS 

#14
8RN '31IE4YE' RED 2 C cr 5GRN 

ORN' 3 ~BLUE 

#16 r::31IC::1 
; '8~\\~'8 i L2. .8..1 

FIG. K 

FIG. N 

C~ 
~ --lL.023 SQ. 

r---14JO.~ 

I 1.7501- r.250 
.2004 i-= .375 

r¢1 ~'~'m~3~~~I, 
W 

8 7 6 5 

.250-J It; }~75 
/ .750 f-.250 

T5415 PIN 7 DELETED 

[9 
.-- ±' , " . g~ 1.028 X .020 THICK 

-:::0 1'1 1 1 
5 SPACES .200 EACH 

FIG.Q r-.~ 
.583 

MAX 

L 

o~ -H-.025DIA. 

;::: i --1.g~o'l ~~ool
.150 --1 r-- ,.100 

," '2 "3 :4~ 
o 0 0 0 x 

~ 

Plug-in printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 5.5 Oz. 

Very low profile plug-in 
printed circuit 
construction. 
Vacuum varnish 
impregnated. 
Wt. 0.66 oz. 

FIG. R 

Very low .50 "P profile. PC MAt 
epoxy molded) 

,,""'Omo T.r6MAX
" :uJ- . MIL-T-27 -,-:::0 .468-\ 

TF5R21ZZ. . I 
Wt. 0.5 Oz. J",x; 3 

Ir-:~ 6 4·468 
L 0 0 

#15 
, 
C41~ 

"1 ~"l #18 [1AJ~ , , .. ;: 
, 9 ~(\j 2A ~;: 

L2g~ 
2A c...N 

r'=:3: fA:] '8 i ~~::3 t'8 ~g !5~ o~ 

.. I 
11...J':: 

:o~ 
i2~ 8 1 1 

l="]~: ! 
4B-.1~ "'-";:.~I C" "'- , ,,;: 583 ["I §~' I 

~~6B L7 : 
1::..,.: 

!::~ 10,itW le8 4A g 
4A ~~ 

I ~,~5 '81 ' '" o~ [:'8 §;t I lila> 

2S-.! BLK ---- - 12 ..J. 2. 
JOIN 2A·3B, 4A·18 

FIG. M SHIELD 3" 

1M. l~.·LG' 

FIG. 0 

FIG. S 

PC construction . 
. Vacuum varnish 
impregnated. 
WI. 0.5 Oz. 

14;,'ft IAE 1~~!Y~l~TH 

BALANCING 

NE~ 

L 
Gi; JL 04~ DIA 

FIG. P 

TYPICAL HYBRID 
APPLICATION 
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5600 

4 Inch #30 
Plastic color 

coded leads. Thorough 
resin impregnation and baking as
sures reliable life. To order add -F 
to Part No., i.e. PM33-F. Wt. .05 oz. 
MIL TF6R21ZZ 

'%, MAX 

MOLDED PM·M 

Epoxy molded. 
For printed cir

cuit application. 
Gold plated high strength nickel al
loy leads .020 x %" for reliable 
soldered joints and high-density 
welded lead packaging. Wt. .1 oz. 
To order add -M to Part No., i.e. 
PM12-M. 
MIL TF5R21ZZ 

010 

.0201j . ell --r-u .... L 1- 1 
.410 .200 + ~ 
MAX. L.l 
~ ••• T 

~ .465 ~ ~.310 J . 
MAX. MAX.' 

OPEN FRAME UM·F 

To order add -F to Part No., I.e 
UM22-F. WI. 0.08 oz. 4" color coded 
leads. 
MIL Designation: TF6R21ZZ 

MOLDED UM·M 

To order add -M to Part No., 
i.e. UM22-M. WI. 0.14 oz. 
MIL Designation: TF5R21ZZ 

~.
#22 ::C~; 1" LONG 

~') 
. . 

I 
V2' • -' 

FLAT FO .L~300 : -
IDENT. r. ~ 

PLUG·IN TAB MOUNTED CHANNEL VM·FPB 

nl[[va x .020 tif• REF.! 

VM2-A'B. WI. 02 ". '" ,." ,"," L I I lW '%, 
To order add -FPB to Part No., I.e. 

leads. I-- '% ---I % f--- --l ~ I-
MIL Designation: TF6R21ZZ 2 32 • 

Epoxy molded. WI. 0.25 oz. 
To order add -M to Part 

No., i.e. VM2-M. 
MIL TF5R21ZZ 

MOLDED VM·M 

#22 T.C.W. 1/1 LONG 

Frequency Response ±2 dB 300 Hz to 100 kHzt 
For maximum utilization of space in miniaturized printed cir
cuit board applications Manufactured per MIL-T-27 

Part No. 
PM37-(" 
PM3S-(" 
PM3S-(", 
PM36-(*, 
PM32-(*, 
PM34-(*, 
PM33-(*, 
PM31-(*, 

• PM29(*, 
PM27(*, 

• PM23(*, 
• PM2S(*, 
• PM19(*, 
• PM21(*, 
• PM17(*, 

PM1S(*, 
• PMll(*, 
• PM13(*) 
• PM7(*) 
• PM9(*) 
• PM5(*, 

Pri. 
Primary Secondary Unbal. Pri. 

Impedance Impedance mA DC DCR 
120CT 3.2 10 16 
300 CT 600 7 41 
500 50 3 60 
500 500/125 split 3 72 
600 600 1.5 75 
600 CT 600 CT 3 75 

1500 CT 600 3 170 
2500 2500 CT 1 250 

10,000 CT 500 CT 1 1050 
10,000 1200 0.5 1050 
10,000 CT 1200 CT 1 1050 
10,000 1200/300 split 0.5 1050 
10,000 CT 2000 CT 1 1000 
10,000 2000/500 split 0.5 1000 
10,000 CT 10,000 CT 1 1000 
25,000 1000 0.25 1700 
25,000 CT 1000 CT 0.5 1700 
25,000 1000/250 split 0.25 1700 
50,000 CT 1000 CT 0 3300 
50,000 1000/250 split a 3300 

200,000 1000 0 5300 
200,000 CT 1000 CT 0 5300 
Audio Choke .3 H 4 43 
Audio Choke 3.5 H 2 700 

Sec. 
DCR 

0.75 
98 
8 

85 
105 
105 
95 

325 
80 

280 
280 
280 
300 
300 

1300 
110 
110 
110 
75 
75 

110 
110 • PM3(*, 

PM41-(*) 
PM40-(*) 
PM39-(*' 
PM90 ~~g~oe~~O:~eld Mu-meta~ ~lip-on ~an fO~8~~_M series. 

20dB shielding. 0.365/1 x 0.465" x 0.0500" high . 
• These Items not available In open frame construction. 
* Add either -F, -M to Part No. See photos figures PM-M & PM-F. 

Frequency response measured as stated power level above. 
t PM3 and PM5 - 45 kHz. 

ULTRA-MINIATURE - UM SERIES 
Frequency Response ±2 dB 300 to 10,000 Hz 

Power 
Level 
mW 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
40 
40 
40 
10 
10 
10 
10 

Measured at level stated for 300 Hz. Miniaturized design offers 
a relatively high power level and printed circuit packaging. Re
sponse measured at level stated for 300 Hz. Mfd. per MIL-T-27. 

Pri. Level Level 
Primary Secondary Unbal. Pri. Sec. mW@ mW@ 

ParI No. Impedance Impedance mADC DCR DCR 300Hz 1 kHz 
UM26-(*' 400 11 3 35 1.5 15 500 
UM27-(*' 400 CT 11 6 35 1.5 15 500 
UM2S-(*' 400 50 3 35 5 15 500 
UM29-(*) 600 CT 600 CT 7 45 60 5 400 
UM24-(*) 1000 50 3 65 10 5 500 
UM33-(*' 1000 CT 600 6 80 65 5 500 
UM32-(*) 1500 CT 600 5 135 65 5 500 
UM39-(*' 2500 CT 600 CT 2 250 50 5 500 
UM34-(*) 10,000 CT 600 CT 2 850 40 5 500 
UM31-(*) 10,000 CT 1200 CT 2 850 120 5 500 
UM37-(*) 10,000 2000 CT 1 850 200 5 500 
UM3S-(*) 15,000 CT 15,000 CT 1 930 1210 5 300 
UM36-(", 20,000 CT 800 CT 0.5 1100 80 5 500 
UM22-(*) 20,000 1000 0.5 1100 100 5 300 
UM23-(*' 20,000 1200 CT 0.5 1100 110 5 300 
UM21-(*) 100,000 1000 a 1900 135 5 70 
UM30-(*) Choke 1.5 H (0 mAl 0.7 H (2 rnA) 100 OCR 
UM2S-C*) Choke 10 H (0 mAl 8 H (0.5 mAl 650 OCR 
UM90 Magnetic Shield Mu-metal slip-on can for UM-M series. 

20 dB shielding. '%,"0 x U./IH. . Add either -F, or -M to Part No. to deSignate construction. See Photos . 
Power levels shown are for 71/2 % maximum distortion. 

VERI-MINIATURE - VM SERIES 
Frequency Response +2 dB 200 to 1 D,OOO Hz -

Pri. 
Primary Secondary Unbal. Pri. Sec. Level 

Part No. Impedance Impedance mADC DCR DCR mW 
VM1-(*' 50 600 5.5 7 90 15 
VM7-(*' 500 3.4 3.5 50 0.5 15 
VM16-(*) 500 CT 250 CT 7.5 50 25 15 
VM14-(*) 600 CT 600 CT 7.0 50 65 15 
VMS-(*) 1250 3.4 2.0 135 0.5 15 
VM9-(*' 1250 50 2.0 135 6.5 15 
VM10-(*) 2500 2500 CT 1.5 225 215 3 
VM17-(*' 10.000 CT 5000 CT a 400 300 5 
VM12-(*) 20,000 1000 0.16 625 85 5 
VM13-(*) 20,000 1000 CT 0.16 625 85 5 
VM3-(*) 25,000 600 0.15 720 45 5 
VMS-(*) 50,000 600 0.1 830 55 5 
VM15-(*, 50,000 CT 50,000 CT 0 2000 2600 S 
VM6-(*) 100,000 1200 CT 0.07 2000 150 5 
VM2-(*' 200,000 600 0.05 3000 110 2.5 
VM4-(*) 200,000 1200 0.035 3100 165 5 
VM11-(*) Choke 20 H (0 mAl 12 H (0.5 mAl 1000 
VM90 Magnetic Shield Mu-metal slip-on can for VM-M series. 

20 dB shielding. 0/0/1 x %/1 x '%i' high. 
Add either FPB, or M to Part No. to deSignate construction. See Photos. -

145 E. MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236 • 516-561-6050 • TWX 510-225-8412 • FAX 516-561-1117 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2295 



MOLDED MM-M 
To order add -M to Part No. For 
plug-in printed circuit applica· 
tions. Epoxy resin provides reo 
sistance to extremes of ambient. 
Wt. .5 oz. 

OPEN FRAME WITH 
CHANNEL MM-FB 
To order add -FB to Part No. 
Leads #28 PVC 4" long. wt. .36 
oz. 

PRINTED CIRCUIT -
DCM SERIES 
Industrial/Commercial grade 
miniature printed circuit trans
formers. Rigid terminals provide 
fixed mounting centers usually 
found in expensive molded trans· 
formers. Wt. .5 oz. 

~1 
!-%_ff 

. 020 DIA. 
PINS 

~
r ,~. MAX.'1----"T 

* % 
MAX. D ~F. 
",,!..v -I~.042 ±.005 
n6 -/32 

MODIFIED CATALOG ITEMS AND 
CUSTOM DESIGNS AVAILABLE ON 
SPECIAL ORDER. CALL US WITH 
YOUR SPECIFICATIONS. 

MICRO-MINIATURE TRANSFORMERS 
MM & MMT SERIES 
Primary and secondary windings may be interchanged to obtain 
required impedance matching. These units can be used as in· 
put, interstage, output, isolation and other impedance m\itching 
requirements. Also available in hermetic construction. 
The low design of this series makes them ideal for use 

circuit boards . 

600 
600CT 
600/150 Split 
1,200 CT 
1200/300 Split 
3.4 
500 CT 
2,500 CT 
3.4 
600 CT 
600/150-spllt 
600 CT 
1,200 CT 
150/37.5 split 
200 CT 
1,500 CT 
1,500 CT 
10,000 
600 
600 CT 
1,200 CT 
1,200 CT 
6 
600 
600CT 
1,200 CT 

22 200-15,000 
22 200-15,000 
22 200-15,000 
22 200-15,000 
22 200-15,000 
28 200-15,000 
28 200-15,000 
23 200-15,000 
28 200-15,000 
28 200-15,000 
28 200-15,000 
22 200-15,000 
22 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 
20 200-15,000 

DECI-MINIATURE TRANSFORMERS 
DCM SERIES 

FREQUENCY RESPONSE 200-15,000 Hz ±2 dB 

DCM13-PC 
DCM14-PC 
DCM1S·PC 
DCM19·PC 
DCM20·PC 
DCM21-PC 
DCM22-PC 
DCM51-PC 
DCM52-PC 

IMMEDIATE DELIVERY 
OF CATALOG ITEMS 
AT FACTORY PRICES 
FROM AUTHORIZED 
DISTRIBUTORS. 

Send for 
Complete 
Catalog 

145 E. MINEOLA AVE., BOX 236, VALLEY STREAM, NY 11582-0236 • 516-561-6050. TWX 510-225-8412. FAX 516-561-1117 

A·2296 For manufacturers' sales offices, see yellow pages EEM 1988 



HEARST ENGINEERING SOFTWARE 

ICMASD .•• IC Alternate Source Directory If you've used the I( MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that it's one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You con odd I(s and you can odd comments. 
You con odd port numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ••. for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Maste~ EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Port 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Ports Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or MasterCard credit cord simply by 
colling Marie Botto at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Gorden City, NY 11530 Att: Marie Botto 



5600 TRANSFORMERS 5600 

MPI is one of the most reliable suppliers, on a large 
scale, of transformer and magnetic components to 
the computer, data processing, communications & 
medical and recreational electronics OEMS. All units 
meet MPI's stringent QC standards and are UL CSA 
& VDE listed as required. 

The product categories below provide general 
specification information for our basic product lines. 
However, our ability to design and manufacture 
custom components, to your specs, makes us the 
industry's true "super source". 

Call tbday!- (201) 239-8183 - Telex 219289 

~ ~ =r8 
.• 

\-- .. -+-11-1 
f.--23-~11 

POWERTRANSFORMERS __________ ~ 
Typical 
Input 

For All 
Transformers 
100 ~ 120V 
220 ~ 240V 
50 ~ 60Hz 

METRIC 
SIZE OUTPUT 

E 1-24 . . . . . . . . . . . . . . . . . . . . .. 0.5VA 
EI-28 ................•..... 1 VA 
E 1-35 . . . . . . . . . . . . . . . . . . . . .. 1.8VA 
E 1-41 .' . . . . . . . . . . .. . . . . . . .. 5.0VA 
EI-48 ...................... 12 VA 
EI-54 ...................... 15 VA 
EI-57 ...................... 25 VA 

WALL PLUG-IN UNITS 

METRIC 
SIZE 

E 1-66 
E 1-76 
EI-86 
EI-96 
EI-l05 
EI-115 
EI-133 

OUTPUT 
50VA 
80VA 

. .. 150VA 
200VA 
300VA 
400VA 

... 1000VA 

ACI AC ADAPTERS INPUT: 120 Vac 60 Hertz 
OUTPUT: Volts Volts Curro Case Size (mm) 
Pari Number: AC (NL) AC Ma A B C 
W41A-Glooo-2/1 9.4 8.0 1000 50.6 50.6 43.0 
W41A-J700-2/1 14.5 12.0 700 50.6 50.6 43.0 
W41A-N500-2/1 21.0 18.0 500 50.6 50.6 43.0 
W48A-Q700-2/1 26.7 24.0 700 60.0 58.0 47.7 

AC/OC ADAPTERS INPUT: 120 Vac 60 Hertz 
OUTPUT: Volts Volts Curro Case Size (mm) 
Part Number: DC (NL) DC Ma A B C 
W35D-E500-2/1 10.5 6.0 500 44.0 57.0 36.0 
W41 D-E900-211 10.5 6.0 900 50.0 60.0 39.0 
W35D-H3OO-2/1 12.5 9.0 300 44.0 57.0 36.0 
W41D-H600-2/1 12.5 9.0 600 50.0 60.0 39.0 
W41D-J500-2/1 16.5 12.0 500 50.0 60.0 39.0 
W48D-J 1 000-2/1 16.5 12.0 1000 61.5 66.1 47.0 
W41D-L4oo-2/1 20.7 15.0 400 50.0 60.0 39.0 
W48D-L9OO-2/1 20.7 15.0 900 61.5 66.1 47.0 
W48D-Q500-2/1 32.0 24.0 500 61.5 66.1 47.0 

All above items in stock & UL listed. Others available as special order. 

SPECIALTY ITEMS 
• IF and RF Transformers • Deflection Yokes 
• Antenna Coils and Assemblies • Flyback Transformers 
• Pin cushion Transformers • RC. Board Assemblies 
• Switch Mode Transformers • Delay Lines 
• Pulse Transformers • Coil Windings 
• Ballast Transformers • Ignition Coils 

INDUCTORS __________________ ...... 
PEAKING COIL AL TYPE PEAKING COIL El TYPE 
Style .............. Axial lead Style .............. Radial lead 
Temperature rise ..... 20°C Tem peratu re rise ..... 200 e 
Ambient temperature .. BO°C Ambient temp ....... BODe 
Temperature range .... -20ac to + 1000 e 
Terminal tensile strength ....... 2.5kg. 

Temperature range .... -20ac to +l00ac 
Terminal tensile strength ........ 1. 5Kg. 

Inductance range .... 0.22fJ-H -1000fJ-H Inductance range .... 0.22fJ-H -1000fJ-H 

A-229B For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

AUDIO/MATCHING 
TRANSFORMERS 

MPl's miniature audio transformers are highly reliable and extraordinarily 
economical. All can be supplied vacuum epoxy impregnated with either standard 
leads or plug-in printed circuit construction. There are several standard bobbins with 
various pin spacings permitting optimum use of voice-grade telephone lines for 
broadband data signals. 

Our newest line of extremely small telephone coupling transformers were designed to meet 
FCC Part 68 specifications for use with telephone equipment, modems and a variety of 
communications products. 

They feature a frequency response of 300-3500 Hz :!: 0.5dB; wide dynamic signal level of -45dBm to 
+ 7dBm; low distortion (0.5% max.): impedance matching of :!: 10% over entire range; return loss of 16 dB min. 

Depending on your requirements, any of several standard cores can be used in the construction of specific high 
quality designs. 

Custom designs for your special requirements necessitating other ratings and construction can be met by our 
MPI design engineers. 

5600 

Part Impedance DC Resist. Max. Insert. DC 
No. Pri Sec Pri Sec Power Loss Current FIG. Sch. 

*A10N-HH-1A/1 600 600 55 69 +7dBm 1.0dB 2mA 3 1A 
~? T /~ 
~--- 1 ~X *A14N-HH-1A/1 600 600 60 46 +6dBm 1.4dB OmA 

A16N-HH-1A11 600 600 52 48 +7dBm 1.2d8 OmA 

*A19S-HH-1A/1 600 600 35 25 +7dBm 1.1dB OmA 

* A 19S-MH-1A/2 1500 600 78 67 +5d8m 1.2d8 OmA 

A19F-HH-1A/1 600 600 45 45 +7dBm 1.0d8 2mA 

A19H-CC-1A/1 150 150 25 35 +7dBm 1.0dB 2mA 

A19H-HC-1A/1 600 150 45 35 +7dBm 1.0d8 2mA 

A19H-MH-1A/1 1500 600 78 67 OdBm 1.7d8 OmA 

A19H-HK-1A/1 600 900 45 55 +7dBm 1.0d8 2mA 

A19H-HH-1A/2 600 600 180 80 +1dBm 2.5dB 80mA 

*A 19H-HH-1A/1 600 600 69 95 OdBm 1.9d8 120mA 

A19H-HH-1C/1 600 600 25 40 +7dBm 1.0dB 2mA 

* A 19H-HH-4C/1 600 600 65 86 +9dBm 2.4dB 100mA 

A19N-HH-1A/1 600 600 65 85 +7dBm 2.5dB 100mA 

*A 19N-HH-1A/6 600 600 35 45 +7dBm 2.0dB OmA 

* A 19M-HH-1A/3 600 600 65 86 +9dBm 2.4dB 100mA 

*A19N-HH-1A/2 600 600 180 75 +5dBm 3.5dB 80mA 

* A 19N-HH-5C/1 600 600 19 26 +6dBm 1.0dB 10mA 

A28H-HH-1 A/1 600 600 36 28 27dBm 1.0dB 120mA 

*Indicates stocked items (others available as special order) 

DIMENSIONS (in millimeters) 

CASE A B C E F 
10N 10.5 4.0 8.4 4.2 11.0 
14N 14.5 5.8 12.0 5.5 13.4 
16N 17.0 6.0 13.0 5.5 17.0 
198 19.5 7.4 15.0 5.4 14.5 
19F 20.0 15.2 13.0 6.5 16.5 
19N 19.5 9.5 10.7 6.5 17.5 
19M 19.5 9.5 16.3 6.5 17.5 
19H 20.3 8.0 14.5 6.8 15.8 
28N 29.5 12.0 23.5 12.5 28.0 

3 1A 

3 1A 

3 1A 

3 1A 

4 1A 

~,r.:~ ~~ 
Fig. 1 Fig. 2 

1 1A 

1 1A 

1 1A 

1 1A 

1 1A 

1 1A 

1 1C 

1 4C 

3 1A 

3 1A 

2 1A 

3 1A Pri Sec 
3 5C 

1 1A 

H 

Jr:i [sec 4 :J. E: 
23 3 • 4 

• • 1A 1C 
8.5 

11.0 
14.7 
11.5 
17.5 
17.5 
17.5 
16.0 
26.5 

Pri Sec Pri Sec 

~3 E::~ E: 
4C • 5C 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2299 



TRANSFORMERS 5600 

WIDEBAND SIGNAL 
TRANSFORMERS 

CASE STYLES 
Case Styles BA and 
LA have solder ter
minals on balanced 
and unbalanced 
sides. Styles. BB, 
LB, and PB have 
BNC connectors on 
unbalanced side 
and solder term i
nals on balanced 
sides. KA 

Worth Hills C£Jectrbnics,/nC. 
1 ALEXANDER PLACE, GLEN COVE, NEW YORK 11542-3796 
TELEPHONE: (516) 671-5700' TELEX: 46-6886 

PB LB BA HB 

WIDEBAND BALUN TRANSFORMERS FEATURES 
• Extremely wide, flat frequency response 

NA 

Baluns, consisting of one unbalanced primary and one DC-iso
lated, center-tapped, balanced secondary winding, transfer power 
bi-directionally and are matched in both directions. 

• Broadest selection of products available from stock 

North Hi lis' baluns are precision-engineered for low insertion and 
return losses. Bandwidths extend from low-frequency cut-off 
(LCD), where response is down no more than 3 dB with respect to 
that at mid-band, to high-frequency cut-off (HCO), where the 
VSWR does not exceed 1.25. 
Mid-band insertion loss <0.5 dB. 

APPLICATIONS 
• Impedance matching between balanced and unbalanced 

circuits 
• Measurement/test system load matching 
• Computer Local Area Network 

cable impedance matching 

• Antenna coupling 
• DC isolation and common-mode. noise rejection 

LOW POWER SERIES (1 W) 

80 
0104 0111 80 
0203 0202 60 

0311 20 0301 60 
6 0306 20 0302 60 

0303 18 0312 60 

0415 15 0401 60 
4 0511 15 0520 60 

0517 12 0521 50 

0603 10 0602 40 
0706 8 0703 32 
0802 7 0801 25 
0904 6 0902 15 

6 1002 25 1001 60 
6 1102 25 1112 60 

1202 20 1201 60 

6 1314 20 1310 60 
6 1318 20 1319 60 

10 1301 20 1311 60 

1312 20 1315 60 
6 1404 16 1405 60 

1516 15 1513 60 

4 1502 15 1514 60 
1602 12 1601 40 
1704 10 1707 32 

1802 10 1801 20 
1902 9 1905 15 
1903 6 1901 8 

0101 
0200 

0300 
0307 
0310 

0400 
0500 
0501 

0600 
0700 
0800 
0900 

1000 
1100 
1200 

1300 
1320 
1302 

1317 
1400 
1500 

1501 
1600 
1700 

1800 
1900 
1906 

100 
100 
100 

100 
100 
100 

65 
65 
60 
30 

100 
100 
100 

100 
100 
100 

100 
100 
100 

100 
60 
60 

30 
30 
15 

• 120 dB isolation at power frequencies 
• Low VSWR «1.25) and flat loss «0.5 dB) 

OVERALL DIMENSIONS (INCHES) 
INCLUDES CONNECTORS 

BA 2.3 1.3 
BB 2.6 1.3 
HB 0.9 0.9 
KA 5.4 4.6 
LA 2.9 1.7 
LB 3.2 1.7 
NA 0.6 0.6 
PA 3.0 4.0 
PB 3.0 3.6 

HIGH POWER SERIES 

0106 
0305 

0406 0402 0403 
0519 0512 0507 
0514 0518 
0604 0605 
0705 0701 
1105 1110 

1304 1303 
1401 1402 
1519 
1510 1509 
1604 
1703 

SUBMINIATURE SERIES 

Unbalanced to 
isolated 

coupled 

1.2 
1.2 
0.7 
5.5 
1.3 
1.3 
0.4 
2.0 
2.0 

0516 0515 
0506 0513 
0606 0601 
0704 0702 
1118 1108 

1305 
1403 1407 
1512 1518 

1505 
1605 1606 
1708 1705 

rting, DC 

Unbalanced to balanced, DC coupled 

A·2300 For manufacturers' sales offices, see yellow pages EEM 1988 



TRANSFORMERS 5600 

WIDEBAND SIGNAL 
TRANSFORMERS 
Worth Hills c:aectronics./nC. 
1 ALEXANDER PLACE, GLEN COVE, NEW YORK 11542·3796 
TELEPHONE: 516 671·5700. TELEX: 46·6886 

VIDEO ISOLATION TRANSFORMERS 
AND HUMBUCKERS 

APPLICATIONS p~C 
• Studio and remote video lines 
• Security systems/ CCN 
• Industrial process control systems 
• Medical imaging systems 

FEATURES 
• Eliminates hum on data/ video transmission lines due to 

- induced common·mode noise 
- differences in ground potentials 

• Extremely wide bandwidth 
• Insulated BNC connectors standard 
• 120 dB isolation at power frequencies 
• 500 Vrms withstanding voltage, winding to winding to case 
• Flat frequency and linear phase response 

CASE STYLES 

COAXIAL IMPEDANCE ADAPTORS 
APPLICATIONS 

TC 

Matching of coaxial cables and equipment of different impedances: Data 
transmission cabling/LANs, Communications systems, Test/ measurement 
instrumentation. 

FEATURES 
• Low insertion loss 
• BNC connectors in am.

combination of male/female 

• 5-Watt capacity 
• Bi-directionally matched 
• Phase reversing available 

ISOLATION TRANSFORMERS 
FOR COAXIAL SYSTEM 

Typ.,N'~. 
.. , 

Irripedance«(ltI""sl --'- "Il;!lnd,Widlb 
0017·CC 50:50 10 Hz- 5 MHz 
0016-PA 50:50 20 Hz- 25 MHz 
0005-CC 50:50 1 kHz- 25 MHz 
OOIS-VA 50:50 20 kHz - 300 MHz 
1121-TC 75:75 3.5 Hz- 8 MHz 
1117-CC 75:75 10 Hz- 5 MHz 
1116-PA 75:75 20 Hz- 25 MHz 
1103-CC 75:75 1 kHz- 25 MHz 
1122-VA 75:75 20kHz-30~~ 
0115-PA 50:75 15 Hz- 5 MHz 
0112-CC 50:75 1 kHz- 25 MHz 
1204-PA 50:93 15 Hz- 4 MHz 

10 kV ISOLATION TRANSFORMERS 

75 Unb.: 75 Unb. 
75 Unb.: 124 Bal. 

0.5 kHz - 8 MHz 
0.5 kHz - 8 MHz 

HUMBUCKING TRANSFORMERS 
• Flat response down to dc • Ultra-wide bandwidths 

0019-PA 
0020-CC 
1119-PA 
1120-CC 

50:50 
50:50 
75:75 
75:75 

dc-20 MHz 
dc- 25 MHz 
dc-20 MHz 
dc- 25 MHz 

50 dB 
40 dB 
50 dB 
40 dB 

• 50i:ltnrii>1SQl1lf1s.9Qol"llfll!·' Bandwidth 
,lit '" "',I> M" (MH.-:l 

.050-300 
0102-JC 
0102-JO 

o 114-JA 
0114-JB 5-1000 
01l4-JC 
0114-JO x 

x 
x 
x .05-300 

1203-JA x 
1203-JB x 

1203-JC 
1203-JD x 

LAN BALUN SELECTOR CHART (Custom Designs Also Available) 

Interconnecting Cable Systems 

COMPUTER INTERFACE 
BALUNSI ADAPTORS 

/ 

APPLICATIONS 
For matching Data Processing Equipment to Net
work Cabling Systems such as telephone wire, 
IBM Type 1, IBM Type 2 or Coaxial Cable. 

M I L-STD-1553 
DATA BUS COUPLERS 

EEM 1988 

IBM' 
"Category A" Devices 
(3270-type terminals & 
plug compatibles) 

IBM' 
"Category B" Devices 
(3277-type terminals & 
plug compatibles) 

ETH ER N ET 1802.3 

Red Balun 
LlA2457 
LlA2459 
LlA2591 
LlA2592 

L4A2603 L4A2604 

Yellow Balun um~~ ~~m~~ mm~ 
LIB2458 L3B2616 L3B2764 L3B2570 L482769 L482770 
LlB2460 L3B2617 L3B2765 

LlE2691 L3E2790 L3E2778 
L3E2791 L2E2779 

Not 
Required L4E2692 

Standard units available 
from stock. Custom 
designs also available. 

For manufacturers' sales offices, see yellow pages A·2301 



TRANSFORMERS 5600 

WIDEBAND POWER DIVIDERSI COMBINERS, 
HYBRID TRANSFORMERS AND TERMINATIONS 
Worth Hills C£Jectrbnics. Inc. 
1 ALEXANDER PLACE, GLEN COVE, NEW YORK 11542·3796 
TELEPHONE: 516 671·5700. TELEX: 46·6886 

RA RB 

SA 

• Hybrid Junction techniques are employed to assure superior 
isolation and minimal insertion loss. 

• VSWR is optimized at all ports. 
• BNC Connectors are standard. Other connectors available on 

special order. 

• Stud mounting is standard. 
• Different case styles, including printed circuit types with 

solder terminals, available on special order. 

POWER DIVIDERS/COMBINERS 

Frequency Range (MHz) 
Insertion Loss (dB max) 
Isolation (dB min) 
Amplitude Balance (±d8) 
Phase Balance (±O) 
Input VSWR (max) 
I nput (watts, max) 
Case 

HYBRID TRANSFORMERS 

A 

A-B A+B 

B 

TERMINATIONS 

0.5 
30 
0.5 
0.5 
1.1 
5 

RA 
50 

1.0 
30 
0.5 
2.0 
1.25 

±.3dB 
1° max 
1.20 max 
0.5 watt max 

3 
RA 
50 

CASE STYLES 

r1.33J=;-r I":" 1.33"1 

~J=t 8 1.92 
c_ . _=---.1 

~~~ ~l~~ 
RA RB 

11.33" 
r 1.8 

{l-' , 

3.50 
l. • 1.92 

I __ 1 

~-.93 
" "T 

1.00 ___ 1 , 
RE SA 

SPECIAL UNITS -10 Hz TO 1 GHz 

In addition to our standard lines, North Hills custom designs to 
specific requirements. Example of these include: 
• Active unity-or high-gain power splitters, adders and com· 

biners. 
• High power dividers. 
• Resistive dividers from dc to 500 MHz 
• Power dividers for video applications with response down to 

1 kHz. 
• Non-standard impedances. 

0.5 
30 
0.5 
1.0 
1.1 
5 

RB 
65 

FIG. 2 

1.5 
30 
0.5 
2.0 
1.25 

1 dB max 
30 dB min 
40dB min 
1.20 max 
0.5 watt max 

See Section 3450 for other North Hills Power Dividers and Microwave 
Components 

A·2302 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

[hl~n ... the source for 
industrial and electronic 
tra nsformers ~~~~.~~!!Sh!~ c~~~~~!!S 

in the forefront of transformer design 
and manufacture. 

High voltage, high frequency and high 
current transformers are particular 
strengths at NWL - whether for proto
type, standard or special applications. 

There's another reason you should look 
to NWL for solutions to your specific 
transformer problems. We've never 
hesitated to tackle the tough design 
problems head-on. In fact, NWL's 
technological superiority is a recognized 
fact in the precipitator, furnace, 
desalting, nuclear, and other fields 
requiring high technology. 

5600 

Heating transformers for 
resistance and induction furnaces 

Oil-filled. high voltage 
Transformer/Rectifier Sets 

High power and high current 
water cooled transformers 

[hl~n ... the 
source for: 

Current limiting reactors 

15 KV Class. 3.000 KVA-equivalent 
multiple-tapped oil-filled transformer 

TRANSFORMERS • Furnace • 
Filament • Heating • Lighting 
• SCR Controls • Plate • High 
Frequency. Instrument. Phase 
Changing. Welding • High Voltage 
• Testing • High Reactance 
• Output • Constant Voltage 
PLUS • Saturable Core Reactors • 
Chokes • Packaged Controls • AC 
Reactors • Air Core Reactors 

MANUFACTURING RANGE 
Up to 300 KV 

1 rnA to 50,000 AMP 
4 Hz to 50 kHz 

1 VA to 6,000 KVA 
Dry, Oil-Filled, Silicone Fluid-Filled, 

Water Cooled, and Epoxy Cast Units 
Available. 

ou~aTRANSFORMERS 
Rising Sun Road. P.O. Box 358 

Bordentown, N.J. 08505 
(609) 298-7300' TWX 510-685-3645'FAX (609) 298-1982 

Call us for quote or specs 

NWL also designs and manufactures custom built 
AC/DC power supplies, laboratory and industrial types. 
See our ad under DC POWER SOURCES. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2303 



5600 TRANSFORMERS 

From ose 
Wonderful Folks 

Who Gave You 
Pan-Mag 

see 

5600 

TAMURA CORPORATION OF AMERICA 

A~2304 

SWITCHING & LINEAR POWER SUPPLIES 

DC/DC CONVERTERS 

EMI-RFI FILTERS & COILS 

WALL PLUG-IN POWER SOURCES 

TELECOM & POWER TRANSFORMERS 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Isolation Transformers for 
LAN-ETHERNET Applications 

• Low profile for auto-insertion 
• Low leakage inductance (LE) and 

interwinding capacitance (CW) 
• Turns ratio - 1:1 ± 5% 

Features 

• Available on 14 or 16 pin package 
• HIPOT-2000Vrms. (to comply with 

LANS safety requirements) 

ELECTRICAL SPECIFICATIONS AT 25 °C 

PCAPARTNO. OCL ET-CONSTANT 
PKGA 

EP9547-1 
EP9547-2 
EP9547-3 
EP9547-4 
EP9547-5 
EP9547-6 
EP9547-7 
EP9547-8 
EP9547-9 
EP9547-10 

PKGB 

EP9531-1 
EP9531-2 
EP9531-3 
EP9531-4 
EP9531-5 
EP9531-6 
EP9531-7 
EP9531-8 
EP9531-9 
EP9531-10 

PCA 
EP9547-XX 

DATE CODE 

IJ-H ± 20% V-IJ-S MIN 

25 2.0 
30 2.0 
35 2.2 
50 2.2 
75 2.5 
100 2.5 
125 3.0 
150 3.0 
175 3.5 
200 3.5 

T Package 
.280 
MAX 

r---"-:+--_____________ -.--J --*-
WHITE DOT 

PIN .1 

188 
MAX 

-I 
020 
MIN 

~ I--r-r-r--r-r-r-r-r-r-r-r-,--,-.,. 

~ ~ 
.020 ± .002 

lYP 

Schematic 

MIN 

t 
1--:~-1 

14 13 12 10 9 8 

UUU -- -- ---- -- --nnn 
2 3 5 6 

RISE TIME CW LE 
nSMAX pFMAX IJ-HMAX 

3.0 5 0.15 
3.0 5 0.15 
3.0 6 

I 

0.15 
3.0 7 0.20 
3.0 8 0.20 
3.0 9 0.25 
3.0 10 0.25 
3.0 11 0.25 
3.5 12 0.25 
3.5 13 0.30 

PCA T 
EP9531-XX .280 
DATE CODE MAX 

r--~~~-~~~~~~JL 
WHITEOOT 

PIN.' 

~ .880 'I MAX 

r~.020 MAX~MIN 

-.L ~ 

? MIN 

02O±002 -I.1(,oL T 
TYP ITYP! 

DCR 
11 MAX 

0.15 
0.05 
0.20 
0.20 
0.25 
0.30 
0.30 
0.40 
0.50 
0.50 

Package 

Schematic 16 15 13 12 10 

uuu -- -- ---- -- --nnn 
4 7 

5600 

cJ· -
16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 

EP95477/88 
Ct=} ELECTRONICS INC. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

FAX: (818) 894-5791 
TWX: (910) 496-1525 
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5600 TRANSFORMERS 5600 

Token Ring Isolation Transformers 

ELECTRICAL SPECIACATIONS@ 25 DC 

PARAMETERS 

Primary IndUctance 
@lKHz 

Primary DCR 

Secondary DCR 

Insertion Loss 
@10mHz 

Common Mode 
Rejection Ratio 
@1.0mHz 

Return Loss 
@5mHz 

Turns Ratio 

HIPOT between Pri and Sec 
and also from coil to coil 
in the Dual Package 

PCA PIN 

EP9842-1 
EP9842-2 

Schematics 

Single 

1 

TYPE 

Single 
Dual 

SPECIFICATIONS 

1.0 mH for ref. only 

0.55 Q max 

0.85 Q max 

0.5 dB max 

-60 dB min 

20 dB min 

1:1:2:2±5% 

SOOVrms 

I 

Dual 

PACKAGE 
STYLE 

Case 
16 Pin OIL 

1J [16 
2 15 3J [14 
4 13 5J [12 
6 11 
:J [: 

Features 

• Available in single and dual low 
profile packages 

• Hipot - 500Vrms (to comply with 
LAN's International Safety 
Requirements) 

• Designed for IBM and 
TI token ring applications 
IEEE 802.5 compatible 

Single Package 

Dual Package 

I-- .5O<MAX ---l 
I aT PCA 
2 7 .500 EP9842-1 
3 6 MAX 

OaUCode 51 4 

qr .370 
MAX 

....l. U 
.X-12O±02 .CUU U 

1--- 300 -..j 1 100-1 r-
M24TC 

1-----, ...... ---I 
PCA 

EP9642·2 

"""'''', 
. T 

.311' 
MAX 

.~ 

elM -[1=1 ELECTRONICS INC. 

16799 SCHOENBORN ST. 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

A·2306 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

Stand - Off Type 
Pulse Transformer 

Turns Primary Primary Rise 
Ratio SineWave ET Time 

OCl Constant 
(±S%) ijLH Min) (viJS Min) (nS Max) 

1:1 :1 5000 25.0 10.5 
2000 16.0 8.2 
500 8.5 5.3 
200 5.0 4.2 

50 5.2 5.6 
20 3.2 4.1 
10 3.7 5.1 

2:1 :1 5000 25.0 16.0 
2000 16.0 11.0 
500 8.5 5.6 
200 5.0 3.2 

20 5.8 7.5 

3:1 :1 200 5.0 3.6 
20 3.2 2.7 

4:2:1 2000 16.0 13.0 
500 8.5 4.7 
200 5.0 3.7 

Prl Sec 
Cw/w 

(pF Max) 

60 
37 
32 
18 
18 
21 
22 

33 
19 
11 
8 

12 

7 
6 

20 
13 
8 

Pri Sec Primary Secondary Tertiary peA 
Leakage OCR OCR OCR Part 

Inductance No. 
(~ Max) (0 Max) (0 Max) (0 Max) 

1.3 3.9 3.9 3.9 EP15760 
0.8 2.5 2.5 2.5 EP15761 
0.4 1.3 1.3 1.3 EP15762 
0.3 0.9 0.9 0.9 EP15763 
0.5 1.3 1.3 1.3 EP15764 
0.4 0.9 0.9 0.9 EP15765 
0.5 0.9 0.9 0.9 EP15766 

3.6 3.9 2.0 2.0 EP15767 
-.1.,8 2.5 1.4 1.4 EP15768 

1.1 1.3 0.7 0.7 EP15769 
0.8 0.9 0.5 0.5 EP15770 
1.5 1.3 0.8 0.8 EP15772 

1.1 0.9 0.4 0.4 EP15777 
1.3 0.9 0.4 0.4 EP15779 

2.5 2.5 1.4 0.8 EP15782 
0.9 1.4 0.8 0.5 EP15783 
0.8 0.9 0.5 0.4 EP15784 --

lct:lct 2000 16.0 82~ ______ 37 ____ . 0.8 2.5 2.5 EP18270 
500 
200 

50 
20 
10 

2ct:1ct 2000 
500 
200 

50 
20 
10 

Package Dimensions 

EEM 1988 

5. 
PeA 

3. EPXXXXX 
D.C 

1 • 

l::J 

8.5 53_ -_. 32 
5.0 4.2 18 
5.2 5.6 18 
3.2 4.1 21 
3.7 5.1 22 

16.0 11.0 19 
8.5 5.6 12 
5.0 3.2 8 
5.2 5.2 12 
5.8 7.5 12 
3.7 4.5 9 

ALL WHITE MARKING 

f 
~~ 

.500 MIN. 

~ 024 T.C. 

0.4 1.3 1.3 EP18271 
0.3 0.9 0.9 EP18272 
0.5 1.3 1.3 EP18273 
0.4 0.9 0.9 EP18274 
0.5 0.9 0.9 EP18275 

1.8 2.5 1.4 EP18276 
1.2 1.4 0.8 EP18277 
0.8 0.9 0.5 EP18278 
1.3 1.3 0.7 EP18279 
1.5 1.3 0.8 EP18280 
1.5 0.9 0.5 EP18281 

Method of Testing 
For primary inductance (OCl): HP4275A. 100KHz, 0.1 Vrms 

Multi- Freq lCR Meter 
For leakage inductance and interwinding capacitance: 

Tektronix Type 130 lC Meter 
Hipot: SOO Vrms IR: 10 K Meg Q Min @ 500 Vdc 

Schematic 

~ ~ 

3E N3 N3 

~ 
N2 

~ ~ 
Nl Nl 

Nl N3 

3 Winding 2 Winding 2 Winding with CT 

cJ· -[I=} ELECTRONICS INC. 

16799 SCHOENBORN 8T 
SEPULVEDA, CA 91343 
TEL: (818) 892-0761 
FAX: (818) 894-5791 
TWX: (910) 496-1525 

For manufacturers' sales offices, see yellow pages A·2307 



5600 TRANSFORMERS 

INTERNATIONAL SERIES CHASSIS MOUNT TYPE 
DUAL BOBBIN POWER TRANSFORMERS 
• Designed to meet UL, 

VDE, IEC-65, CSA. 
• Dual bobbin construction with insulating 

shrouds- provides 4000V hipot and 
results in low interwinding capacitance 
eliminating the need for electro-static 
shielding. 

Part No. 
Series 

VRP6·10 10 VCT@ 
VRP6·12 12.6VCT @ 
VRP6·16 16 VCT@ 
VRP6·20 20 VCT@ 
VRP6·24 24 VCT@ 
VRP6·28 28 VCT @ 
VRP6·36 36 VCT@ 
VRP6·230 230 VCT @ 

VRP7·10 10 VCT@ 
VRP7·12 12.6VCT @ 
VRP7·16 16 VCT @ 
VRP7·20 20 VCT@ 
VRP7·24 24 VCT@ 
VRP7·28 28 VCT@ 
VRP7·36 36 VCT@ 
VRP7·230 230 VCT @ 

VRP8·10 10 VCT@ 
VRP8·12 12.6VCT @ 
VRP8·16 16 VCT@ 
VRP8·20 20 VCT@ 
VRP8·24 24 VCT@ 
VRPS-28 28 VCT@ 
VRPS-36 36 VCT@ 
VRPS·230 230 VCT @ 

2.5 A 
2.0 A 
1.6 A 
1.25A 
1.0 A 
0.9 A 
0.7 A 
O.llA 

4.3 A 
3.4 A 
2.7 A 
2.2 A 
1.8 A 
1.5 A 
1.2 A 
0.19A 

8.0 A 
6.3 A 
5.0 A 
4.0 A 
3.3 A 
2.8 A 
2.2 A 
0.35A 

VRP9·10 10 VCT@ 13.0 A 
VRP9·12 
VRP9·16 
VRP9·20 
VRP9·24 
VRP9·28 
VRP9·36 
VRP9·230 

VRP10·16 
VRP10·20 
VRP10·24 
VRP10·28 
VRP10·36 
VRP10·230 

~16 
QUICK· 
CONNECT OR 
SOLDER LUG 
TERMINALS 

12.6VCT @ 10.3 A 
16 VCT@ 8.1 A 
20 VCT @ 6.5 A 
24 VCT @ 5.4 A 
28 VCT @ 4.6 A 
36 VCT @ 3.6 A 

230 VCT@ 0.57A 

16 VCT@ 11.0 A 
20 VCT@ 8.8 A 
24 VCT@ 7.3 A 
28 VCT@ 6.25A 
36 VCT@ 4.8 A 

230 VCT@ 0.76A 

• 130°C insulating system-materials 
meet UL flammability requirements. 

• Dual 115V/230V 50/60 HZ primaries. 

• Dual secondaries for variety of utilization. 

• Low cost. 

R.M.S. SECONDARY RATINGS 
Parallel 

5 V@ 5.0 A 
6.3V @ 4.0 A 
8 V@ 3.2 A 

10 V@ 2.5 A 
12 V@ 2.0 A 
14 V@ 1.8 A 
18 V@ 1.4 A 

115 V@ 0.22A 

5 V@ 8.6 A 
6.3V @ 6.8 A 
8 V@ 5.4 A 

10 V@ 4.4 A 
12 V@ 3.6 A 
14 V@ 3.0 A 
18 V@ 2.4 A 

115 V@ 0.38A 

5 V @ 16.0 A 
6.3V @ 12.6 A 
8 V @ 10.0 A 

10 V@ S.O A 
12 V@ 6.6 A 
14 V @ 5.6 A 
18 V@ 4.4 A 

115 V@ 0.7 A 

5 V @ 26.0 A 
6.3V @ 20.6 A 
8 V @ 16.2 A 

10 V@13.0 A 
12 V @ 10.8 A 
14 V@ 9.2 A 
18 V@ 7.2 A 

115 V@ 1.14A 

8 V @ 22.0 A 
10 V@ 17.6 A 
12 V @ 14.6 A 
14 V @ 12.5 A 
18 V@ 9.6 A 

115 V@ 1.52A 

MTG STYLE 8 

~L; ~81 ~~~ 

:m~[] 
1/4 QUICK·CONNECT 

OR SOLDER LUG TERMINAL . err CLEARANCE SLOT o . T FOR MIG SCREW 

MW 

a a .J.. 
I+-Ml-+l 

SIZE VA L W 

6 25 21~16 171a 
7 43 31/8 2'116 
8 80 3f¥16 2'1'0 
9 130 2':Y'6 27/s 

10 175 3118 27/a 

H 

2'1',6 
211116 
31116 
3'1'0 
3'1'4 

A 

2 
2114 
2'1'0 
-
-

A·2308 For manufacturers' sales offices, see yellow pages 

Size 

6 
6 
6 
6 
6 
6 
6 
6 

7 
7 
7 
7 
7 
7 
7 
7 

8 
8 
8 
8 
8 
8 
8 
8 

9 
9 
9 
9 
9 
9 
9 
9 

10 
10 
10 
10 
10 
10 

.69 115V 
50160 Hz 
5 • 29 l15V 

50/60 Hz 
1 • 

MTG B Style 

11/8 C 
1118 C 

1!¥16 C 
15/0 B 
1'1'0 B 

5600 

VA 

25 
25 
25 
25 
25 
25 
25 
25 

43 
43 
43 
43 
43 
43 
43 
43 

80 
SO 
80 
80 
80 
80 
80 
80 

130 
130 
130 
130 
130 
130 
130 
130 

175 
175 
175 
175 
175 
175 

C: Cell 

12 

MTG MTG WT. 
ML MW Screw Ibs. 

No - #6 1.25 
21~16 - #6 1.60 
31/s - #6 2.60 
21/4 21/2 #8 4.10 
2112 21/2 #S 6.50 

EEM 1988 



5600 TRANSFORMERS 5600 

PcT~4~N~N~!S~ ~!! ~BY~O~' ~P;,ro4 / (5161 ~1~OO / FAX 51~~1_ 
INTERNATIONAL SERIES LOW PROFILE DUAL BOBBIN 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Designed to meet UL, 

VDE, IEC-65, CSA. 
• Dual bobbin construction with insulating 

shrouds-provides 4000V hipot and 
results in low interwinding capacitance, 
eliminating the need for electro-static 
shielding. 

Part No. 
Series 

VPC3-10 10 VCT@ 
VPC3-12 12.6VCT @ 
VPC3-16 16 VCT@ 
VPC3-20 20 VCT@ 
VPC3-24 24 VCT@ 
VPC3-28 28 VCT@ 
VPC3-36 36 VCT@ 

.. -
VPC4-10 10 VCT@ 
VPC4-12 12.6VCT @ 
VPC4-16 16 VCT@ 
VPC4-20 20 VCT@ 
VPC4-24 24 VCT@ 
VPC4-28 28 VCT@ 
VPC4-36 

! 
36 VCT@ 

VPC5-10 10 VCT@ 
VPC5-12 12,6VCT @ 
VPC5-16 16 VCT@ 
VPC5-20 20 VCT@ 
VPC5-24 24 VCT@ 
VPC5-28 28 VCT@ 
VPC5-36 36 VCT@ 

VPC6-1O 10 VCT@ 
VPC6-12 12,6VCT @ 
VPC6-16 16 VCT@ 
VPC6-20 

[ 20 VCT@ 
VPC6-24 24 VCT@ 
VPC6-28 

I 
28 VCT@ 

VPC6-36 36 VCT@ 

VPC7-10 

I 

10 VCT@ 
VPC7-12 12,6VCT @ 
VPC7-16 16 VCT@ 
VPC7-20 

I 
20 VCT@ 

VPC7-24 24 VCT@ 
VPC7-28 28 VCT@ 
VPC7-36 36 VCT@ 

0.25A 
0.2 A 
0.15A 
0.12A 
0.1 A 
0.09A 
0.07A 

0.5 A 
0.4 A 
0.31A 
0.25A 
0.21A 
0.18A 
0.14A 

1,0 A 
0,8 A 
0,62A 
0,5 A 
0.42A 
0.36A 
0.28A 

2,0 A 
1,6 A 
1,25A 
1.0 A 

,83A 
.72A 
.56A 

3,0 A 
2.4 A 
1.9 A 
1.5 A 
1.25A 
1.06A 

.82A 

o 1300C insulating system-materials 
meet UL flammability requirements. 

• Dual 115V/230V 50/60 HZ primaries. 

• Dual secondaries for variety of utilization. 

• Low cost. 

R.M.S. SECONDARY RATINGS 
Parallel 

5 V@ 0.5 A 
6.3V @ 0.4 A 
8 V@ 0.3 A 

10 V@ 0.24A 
12 V@ 0.2 A 
14 V@ 0.18A 
18 V@ 0.14A 

.- -_.-----
5 V@ 1.0 A 
6.3V @ 0.8 A 
8 V@ 0.62A 

10 V@ 0.5 A 
12 V@ 0.42A 
14 V@ 0.36A 
18 V@ 0.28A 

5 V@ 2.0 A 
6,3V @ 1.6 A 
8 V@ 1.25A 

10 V@ 1.0 A 
12 V@ 0,84A 
14 V@ 0,72A 
18 V@ 0,56A 

5 V@ 4,0 A 
6,3V @ 3.2 A 
8 V@ 2.5 A 

10 V@ 2,0 A 
12 V@ 1,66A 
14 V@ 1.44A 
18 V@ 1,12A 

5 V@ 6,0 A 
6.3V@ 4,8 A 
8 V@ 3.8 A 

10 V@ 3,0 A 
12 V@ 2,5 A 
14 V@ 2.12A 
18 V@ 1.64A 

--

. __ ._-----_._------
VPC8-10 
VPC8-12 
VPC8-16 
VPC8-20 
VPC8-24 
VPC8-28 
VPC8-36 

MTG HOLES 

EEM 1988 

10 VCT@ 5.6 A 
12,6VCT @ 4.4 A 
16 VCT@ 3.5 A 
20 VCT@ 2.8 A 
24 VCT@ 2.33A 
28 VCT@ 2.0 A 
36 VCT@ 1.56A 

r;-M:~ 
·T 

ML 

~ 

1" R Jc ~.'''' 

SQUARE PC 
TERMINALS 

~ 
SIZE VA 

3 2.5 
4 5.0 
5 10.0 
6 20,0 
7 30,0 
8 56.0 

5 V @ 11.2 A 
6.3V@ 8,8 A 
8 V@ 7,0 A 

10 V@ 5.6 A 
12 V@ 4,66A 
14 V@ 4.0 A 
18 V@ 3.12A 

EJ 115V 
50/60 Hz 

4 • 

'~ 115V 
50/60 Hz 

1 • 

L W H A B C 

1'1. 1!¥16 1'1. .200 .250 1,000 
1'1. 1!¥16 H. .200 .400 1,000 
17/a 19116 H. ,200 .400 1,140 
21/4 17/8 15/. .400 .400 1.460 
2'1. 23116 19116 ,275 ,275 1,680 
3 2112 113116 ,300 ,300 1,900 

For manufacturers' sales offices, see yellow pages 

Size VA 

3 2.5 
3 2.5 
3 2.5 
3 2.5 
3 2.5 
3 2.5 
3 2.5 

4 5.0 
4 5.0 
4 5.0 
4 5.0 
4 5.0 
4 5.0 
4 5,0 

5 
c----------

10,0 
5 10,0 
5 10,0 
5 10,0 
5 10,0 
5 10,0 
5 10,0 

6 20,0 
6 20.0 
6 20,0 
6 20,0 
6 20,0 
6 20,0 
6 20,0 

7 30.0 
7 30.0 
7 30.0 
7 30.0 
7 30,0 
7 30.0 
7 30.0 

8 56.0 
8 56,0 
8 56,0 
8 56.0 
8 56,0 
8 56.0 
8 56.0 

C: 
C" 

12 

MTG MTG WT. 
PIN 

CL MW ML Screw Ibs. 

.025S0 11116 - - #4 0.25 
,025S0 11116 - - #4 0,37 
,038S0 1114 - - #4 0,53 
,038S0 1112 - - #4 0,90 
,045S0 - H4 23116 #6 1.15 
,045S0 - 2 21/2 #6 1,70 

A·2309 



5600 TRANSFORMERS 

LOW PROFILE SPLIT BOBBIN 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Low profile - allows closer printed 

circuit board stacking 

• Split bobbin construction - center 
flange insulation barrier provides 2500 
VRMs Hipot .,- non concentric coil 
winding results in low interwinding 
capacitance, eliminates need for 
electro-static shielding. 

• Class S (130 D C) insulation system 

PRIMARY SO/60HZ 
Single 115V Dual 115V 1230V 

LPC3- 12 LDPC3- 12 
LPC3- 16 LDPC3- 16 
LPC3- 20 LDPC3- 20 
LPC3- 24 LDPC3- 24 
LPC3- 34 LDPC3- 34 
LPC3- 40 LDPC3- 40 
LPC3- 56 LDPC3- 56 
LPC3-120 LDPC3-120 

LPC4- 12 LDPC4- 12 
LPC4- 16 LDPC4- 16 
LPC4- 20 LDPC4- 20 
LPC4- 24 LDPC4- 24 
LPC4- 34 LDPC4- 34 
LPC4- 40 LDPC4- 40 
LPC4- 56 LDPC4- 56 
LPC4-120 LDPC4-120 

LPC5- 12 LDPC5- 12 
LPC5- 16 LDPC5- 16 
LPCS- 20 LDPCS- 20 
LPCS- 24 LDPCS- 24 
LPCS- 34 LDPC5- 34 
LPC5- 40 LDPCS- 40 
LPC5,) 56 LDPC5- S6 
LPCS-120 LDPCS-120 

LPC6- 12 LDPC6- 12 
LPC6- 16 LDPC6- 16 
LPCB- 20 LDPC6- 20 
LPCB- 24 LDPC6- 24 
LPC6- 34 LDPC6- 34 
LPCB- 40 LDPCB- 40 
LPC6- 56 LDPC6- 56 
LPC6-120 LDPCB-120 

(BETWEEN 1 4"CH"'\- TYPICAL 
AND 2 ONLY) r: ~I 

• Sihgle 115V and dual 115V 1230V 

primaries are standard. 

• Dual secondaries for variety of 
utilization 

• 12 pin bobbin design increases 
available options for multi-winding 
special orders 

• Low regulation 

R.M.S. SECONDARY RATINGS 
Series Parallel 

12.6VCT @ 105MA 6.3V @ 210MA 
16 VCT@ BOMA B V @ 160MA 
20 VCT@ 65MA 10 V @ 130MA 
24 VCT@ 55MA 12 V @ 110MA 
34 VCT@ 35MA 17 V@ 70MA 
40 VCT@ 30MA 20 V@ 60MA 
56 VCT@ 20MA 2B V@ 40MA 

120 VCT @ 10MA 60 V@ 20MA 

12.6VCT @ 360MA 6.3V@ 720MA 
16 VCT @ 2BOMA B V@ 560MA 
20 VCT @ 225MA 10 V @ 450MA 
24 VCT @ 1 B5MA 12 V @ 370MA 
34 VCT @ 130MA 17 V @ 260MA 
40 VCT @ 110MA 20 V @ 220MA 
56 VCT@ BOMA 2B V @ 160MA 

120 VCT @ 40MA 60 V@ BOMA 

12.6VCT @ 795MA 6.3V @ 1.59A 
16 VCT @ 62SMA B V @ 1.2SA 
20 VCT @ 500MA 10 V@ 1.00A 
24 VCT @ 415MA 12 V @ 930MA 
34 VCT @ 29SMA 17 V @ S90MA 
40 VCT @ 250MA 20 V@ 500MA 
56 VCT @ 1 BOMA 2B V@ 360MA 

120 VCT @ B5MA 60 V@ nOMA 

12.6VCT @ 1.9A 6.3V @ 3.BA 
16 VCT @ 1.SA B V@3.0A 
20 VCT @ 1.2A 10 V @ 2.4A 
24 VCT@ 1.0A 12 V @ 2.0A 
34 VCT @ 70SMA 17 V @ 1.4A 
40 VCT @ 600MA 20 V @ 1.2A 
56 VCT @ 430MA 2B V@ 8BOMA 

120 VCT@ 200MA 60 V @ 400MA 

Fa!~jl-r L o,ooco ~ 
~L9_B_7_1 

jJ 
LPC, LDPC 

SIZE VA L" W" H" 
3 1.25 1% 1M. 1){, 

4 4.50 1% 1% 1;1\, 

5 10.0 H'. 1% 1~, 

6 24.0 2V. 1% , 1~, 

.025 sa. 

5600 

SIZE VA 

3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 

4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 

5 10.0 
5 10.0 
S 10.0 
5 10.0 
S 10.0 
5 10.0 
S 10.0 
5 10.0 

6 24.0 
B 24.0 
6 24.0 
B 24.0 
B 24.0 
6 24.0 
B 24.0 
6 24.0 

WT. 
P-1 P-2 B (oz.) 

.150 .200 .862 3 

.200 .250 .950 .~ 

.200 .300 1.100 9 

.200 .300 1.300 14 

LPC
CB e:T 8 2BLDPCC• B 25 81 dB ~ 1 . • 1 1 B B 2B 

115 V 1 7 . 1 7 
115 V 7 7 7 1 7 230 V Eo 

50·60 Hz • 11 Eo 5 •• PRI ,B c".J :: 1 ' J :: ~ ,,8 C::: :li m: i! " 
BASIC SCHEMATIC SER I ES CONNECTED PARALLEL CONNECTED BASIC SCHEMATIC SERIES CONNECTED PARALLEL CONNECTED 

A·231 0 For manufacturers' sales offices, see yellow pages EEM1988 



5600 TRANSFORMERS 5600 

PcT~~"~~y~~ !!TEB~BE~! ~7M I (516) ~1~OO I FAX 51_1~'OO 
PLUG-IN PRINTED CIRCUIT 
POWER TRANSFORMERS 
• Packaging flexibility 

• Miniaturized construction 

• Precision spaced molded-in terminals 

• 105°C insulation system 

• 1500V Hipot 

PRIMARY SO/400HZ 
Single 115V Dual 115V/230V 

PC2- 12 DPC2- 12 
PC2- 16 DPC2- 16 
PC2- 20 DPC2- 20 
PC2- 24 DPC2- 24 
PC2- 34 DPC2- 34 
PC2- 40 DPC2- 40 
PC2- 56 DPC2- 56 
PC3- 12 DPC3- 12 
PC3- 16 DPC3- 16 
PC3- 20 OPC3- 20 
PC3- 24 OPC3- 24 
PC3- 34 OPC3- 34 
PC3- 40 DPC3- 40 
PC3- 56 OPC3- 56 
PC3-120 OPC3-120 
PC4- 12 DPC4- 12 
PC4- 16 OPC4- 16 
PC4- 20 OPC4- 20 
PC4- 24 DPC4- 24 
PC4- 34 DPC4- 34 
PC4- 40 DPC4- 40 
PC4- 56 DPC4- 56 
PC4-120 DPC4-120 
PC5- 12 OPC5- 12 
PC5- 16 OPC5- 16 
PC5- 20 OPC5- 20 
PC5- 24 OPC5- 24 
PC5- 34 OPC5- 34 
PC5- 40 OPC5- 40 
PC5- 56 OPC5- 56 
PC5-120 OPC5-120 
PC6- 12 DPC6- 12 
PC6- 16 OPC6- 16 
PC6- 20 OPC6- 20 
PC6- 24 OPC6- 24 
PC6- 34 DPC6- 34 
PC6- 40 DPC6- 40 
PC6- 56 DPC6- 56 
PC6-120 DPC6-120 

1[1--"~ 'ro·~. :~ L 5 P6 D D 1 6 P-6 a a 

---.jK'~ PC TERMINAL 
(PLUG-IN MOUNTING) 

PC-6 PINS 

• Low regulation 

• Single 115V and dual 115V 1230V 
primaries are standard 

• Dual secondaries for variety of 
utilization 

R.M.S. SECONDARY RATINGS 
~---

Series 

12.6VCT@ 70MA 
16 VCT@ 55MA 
20 VCT@ 45MA 
24 VCT@ 35MA 
34 VCT@ 25MA 
40 VCT@ 20MA 
56 VCT@ 15MA 
12.6VCT @ 105MA 
16 VCT @ 80MA 
20 VCT @ 65MA 
24 VCT@ 55MA 
34 VCT@ 35M A 
40 VCT@ 30MA 
56 VCT@ 20MA 

120 VCT @ 10MA 
12.6VCT @ 360MA 
16 VCT @ 280MA 
20 VCT @ 225MA 
24 VCT @ 18SMA 
34 VCT @ 130MA 
40 VCT @ nOMA 
56 VCT @ 80MA 

120 VCT @ 40MA 
12.6VCT @ 795MA 
16 VCT @ 625MA 
20 VCT @ 500MA 
24 VCT @ 415MA 
34 VCT @ 295MA 
40 VCT @ 250M A 
56 VCT @ 180MA 

120 VCT @ 85M A 
12.6VCT @ 1.9A 
16 VCT @ 1.5A 
20 VCT @ 1.2A 
24 VCT @ 1.0A 
34 VCT @ 70SMA 
40 VCT @ 600MA 
56 VCT @ 430MA 

120 VCT @ 200MA 

C3 19 115 v 4 

50~500 Hz C: 
BASIC SCHEMATIC 

Parallel 

6.3V@140MA 
8 V@ 110MA 
10V@ 90MA 
12 V@ 70MA 
17V@ 50MA 
20V@ 40 MA 
28 V@ 30MA 
6.3V @ 210MA 
8 V @ 160MA 
10V@ 130MA 
12V@110MA 
17V@ 70MA 
20V@ 60MA 
28V@ 40MA 
60V@ 20MA 

6.3V@720MA 
8 V @ 560MA 
10 V@ 450MA 
12 V @ 370MA 
17 V @ 260MA 
20 V @ 220MA 
28 V @ 160MA 
60 V.!J2 80MA ~ 
6.3V @ 1.59A 
8 V @ 1.25A 
10 V @ 1.00A 
12 V @ 930MA 
17 V @ 590MA 
20V@ 500MA 
28 V@ 360MA 
60 V@ 170MA 
6.3V@ 3.8A 
8 V @3.0A 
10V@2.4A 
12 V@2.0A 
17V@1.4A 
20 V @ 1.2A 
28 V @ 860MA 
60 V @400MA 

SERIES CONNECTED 

SIZE VA 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
2 1.0 
~ 1.0 
2 1.0 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 
3 1.25 

4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.50 
4 4.S0 
4 4.50 

5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 
5 10.0 

6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 
6 24.0 

PARALLEL CONNECTED 

115V 5 1 5 
2 6 2 6 

2 6 aov 
3 • • 7 PRI Eo 

T~"f'~I~ 1 : ;:~ 
---.lJi'~ P: TERMINAL 

(PLUG-IN MOUNTING) 

lBC 5 1581 tiB81 
418 C 8: U ~~~ ! ~ Eo o "'" "",MAO" """ '0'""''' ""''''' 00""'''' 

WT_ 
SIZE VA L W H P-6 PIN P-B PIN C (oz.) 

2 1.0 1 1% 0.S3 .250 .200 1.200 2.5 
3 1.25 1% IV. 1~; .312 .200 1.000 3 
4 4.50 1% llio 1% ADO .250 1.100 5 
5 10.0 H'. 1!\" H. ADO .250 1.300 9 

OPC-S PINS 6 24.0 1% 2V. 1% ADO .250 2.100 12 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2311 
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Pcl1!1~~~IIIIII!~IIIIII!IST~'-;"w~ES~T"'BIlliiAIIIIIB"YL"oIliN'" -NY-11-10-4-;-(-S1-6-) 4-9-1--33-0-0 -/ -FA-X-S-16--4-9-1--36-S-9 .. 

LOW PROFILE SPLIT BOBBIN MICROPROCESSOR 
PRINTED CIRCUIT POWER TRANSFORMERS 
• Low profile - allows closer 

printed circuit board stacking 
• Split bobbin construction-center 

flange insulation barrier provides 
2500 VRMs Hipot-non concentric 
coil winding results in low inter
winding capacitance, eliminates 
need for electro~static shielding 

• Class S (130°C) insulation system 

Primary 50/60 Hz 
Single 115V Dual115V /230V 

• Single 115V and dual 115V/230V 
primaries are standard 

• DC output combinations - ±12 
and 5V or ±15 and 5V rated at 
the regulator output with 
allowance for line variations 
up to ±13% 

• Packaging Flexibility 

Regulated DC Ratings 

IC1 IC2 Size 
LM4-12 LDM4-12 5VDC@185mA ±12VDC@35mA 4 
LM5-12 LDM5-12 SVDC@36SmA ±12VDC@60mA 5 
LM6-12 LDM6-12 5VDQ@850mA ±12VDC@150mA 6 
LM4-15 LDM4-15 5VDC@185mA ±15VDC@30mA 4 
LM5-15 LDM5-15 5VDC@365mA ±15VDC@50mA 5 
LM6-15 LDM6-15 5VDC@850mA ±15VDC@130mA 6 

LM,LDM WT. 
Size L" WIt H" P·1 P·2 B (oz.) 

4 15,11 1% Hl6 .200 .250 .950 5 
5 H's 15/s 1§\6 .200 .300 1.100 9 
6 2% H's 1'16 .200 .300 1.300 14 

RECOMMENDED COMPONENTS 
CT C2 C3 C4 

Part Number MFD V MFD V MFD V MFD V 01(2) 
LM4-12/LDM4-12 1000 20 2.7 20 150 50 10 20 1N4001 
LM4-15/LDM4-.15 1000 20 2.7 20 150 50 10 20 1 N4001 
LM5-12/LDM5-12 2100 30 2.7 20 250 50 10 20 1 N4001 
LM5-15/LDM5-1S 2100 30 2.7 20 2S0 SO 10 20 1 N4001 
LM6-121 LDM6-12 4000 20 2.7 20 1000 SO 2.7 20 1 N4001 

LM6-1S/LDM6-15 4000 20 2.7 20 1000 SO 2.7 20 1N4001 

SCHEMATIC DIAGRAMS 

• 

.025 SQ. 

D2(4} ICT 

1N4002 LM342P-5.0 

1N4002 LM342P-5.0 

1N4002 LM341P-5.0 

1N4002 LM341P-S.0 
1 N4002 LM340K-5.0 

1N4002 LM340K-5.0 

LDM SERIES 

• 

1~~130V I 50/60 Hz 
6 

: 5VDC OUTPUT 

2 • 115/230V~ 
50/60 Hz 

1 

E9 FOR5VDC 
OUTPUT 

8 

E· 170 +15V 
OR 

+12V 
COMMON 
-12V 

OR 
-15V 

:j FOR ±12V OR 
11 ±15V OUTPUT 

12 

5600 

IC2 

LM326N 

LM325N 
LM326N 

LM32SN 
LM326N 

LM32SN 

A·2312 For manufacturers' sales offices, see yellow pages EEM 1988 
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Pc~~ ~~N~Y ~ ~!EB~E~ ! ~7~ I (516) ~,~O I FAX ">49'-0089 

RECTIFIER POWER TRANSFORMERS 
• Single 115V or dual 115V/230V-

50/60 Hz primaries. 

• (2) center tapped secondaries provide 
variety of utilization. 

• 1500 VRMS hipot. 
• Class 130°C insulation system. 

• Rugged construction - only prime 
raw materials are used. 

• Secondary voltage and currents are 
R.M.S. and are designed for a wide 
range of rectifier power circuit applica
tions. Ou r Eng ineering / Applications 
staff can assist you with selecting the 
unit that best suits your rectifier circuit 
requirements. Custom design and 
construction is available for your 
special requirements. 

PRIMARY 50160 Hz R.M.S. SECONDARY RATINGS 
MIg. 

Single 115V Dual 115VI230V Series Parallel Slyle L W 

RP10- 1 DRP10- 1 10 VCT@ lA 5 VCT@ 2A C 2'~, 1'12 
RP10- 2 DRP10- 2 10 VCT@ 2A 5 VCT @ 4A C 3Y4 no, 
RP10- 4 DRP1()" 4 10 VCT@ 4A 5 VCT@ 8A C 31){, 2 
RP10- 6 DRP10- 6 10 VCT@ 6A 5 VCT @ 12A C 31)j, 2V. 
RP10- 8 DRP10- 8 10 VCT@ 8A 5 VCT @ 16A C 4X, 2Y4 
RP10-10 DRP10-10 10 VCT @ lOA 5 VCT @ 20A C 4X, 2V2 
RP1()"12 DRP10-12 10 VCT @ 12A 5 VCT@24A C 41J2 21J2 

RP12.8- 1 DRP12.8- 1 12.8 VCT @ 1A 6.4 VCT@ 2A C 2'~, 1% 
RP12.8- 2 DRP12.8- 2 12.8 VCT@ 2A 6.4 VCT@ 4A C 3Y4 2 
RP12.8- 4 DRP12.8- 4 12.8 VCT @ 4A 6.4 VCT@ 8A C 31){, 2V. 
RP12.8- 6 DRP12.8- 6 12.8 VCT @ 6A 6.4 VCT @ 12A C 4X, 2Y4 
RP12.8- 8 DRP12.8- 8 12.8 VCT @ 8A 6.4 VCT @ 16A C 4X, 21J2 
RP12.8-10 DRP12.8-10 12.8 VCT @ lOA 6.4 VCT @ 20A C 41J2 2'/2 
RP12.8-12 DRP12.8-12 12.8 VCT @ 12A 6.4 VCT @ 24A B 3% 2% 

RP16- 1 DRP16- 1 16 VCT@ lA 8 VCT@ 2A C 3V. 1'14 
RP16- 2 DRP16- 2 16 VCT@ 2A 8 VCT@ 4A C 31){, 2 
RP16- 4 DRP16- 4 16 VCT@ 4A 8 VCT@ 8A C 4X, 2Y4 
RP16- 6 DRP16- 6 16 VCT@ 6A 8 VCT@ 12A C 4X2 2% 
RP16- 8 DRP16- 8 16 VCT@ SA 8 VCT@ 16A C 4V2 2% 
RP16-10 DRP16-10 16 VCT@ lOA 8 VCT@20A B 3'14 2'14 
RP16-12 DRP16-12 16 VCT@ 12A 8 VCT@ 24A B 4V. 3 
RP24- 1 DRP24- 1 24 VCT@ lA 12 VCT@ 2A C 3V. 1'14 
RP24- 2 DRP24- 2 24 VCT@ 2A 12 VCT@ 4A C 31){, 21Ja 
RP24- 4 DRP24- 4 24 VCT@ 4A 12 VCT@ 8A C 4X, 2V2 
RP24- 6 DRP24- 6 24, VCT@ 6A 12 VCT@ 12A B 33/. 2'14 
RP24- 8 DRP24- 8 24 VCT@ SA 12 VCT@ 16A B 4V. 3 
RP24-10 DRP24-10 24 VCT@10A 12 VCT@ 20A B 4V2 3Y4 
RP24-12 DRP24-12 24 VCT@12A 12 VCT@24A B 4V2 3% 
RP36- 1 DRP36- 1 36 VCT@ 1A 18 VCT@ 2A C 31){, 2 
RP36- 2 DRP36- 2 36 VCT@ 2A 18 VCT@ 4A C 4X, 2V. 
RP3S- 4 DRP36- 4 36 VCT@ 4A 18 VCT@ 8A B 3'14 2'14 
RP36- 6 DRP36- 6 36 VCT@ 6A 18 VCT @ 12A B 4V. 3 
RP36- 8 DRP36- 8 36 VCT@ 8A 18 VCT@ 16A B 4V2 3% 
RP3S-10 DRP36-10 36 VCT@ lOA 18 VCT@ 20A B 4V2 3'14 
RP36-12 DRP36-12 36 VCT@ 12A 18 VCT@24A B 5V. 4 
RP56- 1 DRP56- 1 56 VCT@ lA 28 VCT@ 2A C 31)j, 2V. 
RP5S- 2 DRP56- 2 56 VCT@ 2A 28 VCT@ 4A C 41J2 21J2 
RP56- 4 DRP56- 4 56 VCT@ 4A 28 VCT@ 8A B 41Ja 3 
RP56- 6 DRP56- 6 56 VCT@ 6A 28 VCT@ 12A B 4V2 3'14 
RP56- 8 DRP56- 8 56 VCT@ 8A 28 VCT@ 16A B 51J. 4 
RP56-10 DRP56-10 56 VCT @ lOA 28 VCT@20A B 5V. 4Y4 
RP56-12 DRP56-12 56 VCT@ 12A 28 VCT@24A B 5V. 4'14 
RP68- 1 DRP68- 1 68 VCT@ lA 34 VCT@ 2A C 4X, 2V. 
RP68- 2 DRP68- 2 68 VCT@ 2A 34 VCT@ 4A B 33;" 2'14 
RP68- 4 DRP68- 4 68 VCT@ 4A 34 VCT @ 8A B 41J2 31J2 
RP68- 6 DRP68- 6 68 VCT@ 6A 34 VCT @ 12A B 5Y4 4 
RP68- 8 DRP68- 8 68 VCT @ 8A 34 VCT @16A B 5Y4 4Y4 
RP68-10 DRP68-10 68 VCT@10A 34 VCT@20A B 5Y4 4'14 
RP68-12 DRP68-12 68 VCT@ 12A 34 VCT@24A B 6% 5Y4 
RP80- 1 DRP8()" 1 80 VCT@ lA 40 VCT@ 2A C 4X, 2V. 
RP80- 2 DRP80- 2 80 VCT@ 2A 40 VCT@ 4A B 3'14 23/. 
RP80- 4 DRP80- 4 80 VCT@ 4A 40 VCT@ 8A B 4V2 3'14 
RP80- 6 DRP80- 6 80 VCT@ 6A 40 VCT @ 12A B SV. 4 
RP80- 8 DRP80- 8 80 VCT@ 8A 40 VCT@ 16A B 5Y4 4'14 
RP80-10 DRP80-10 80 VCT@ lOA 40 VCT@20A B 6% 5Y4 
RP80-12 DRP80-12 80 VCT@ 12A 40 VCT@24A B 6% SY4 

SCHEMATIC MTG. STYLE ;-; • • • 
~ 

H 

1'" 
1'~, 
2V. 
2V. 
2X, 
2',0, 
2". 
1% 
1'~, 
2V. 
2X, 
2X, 
2% 
3V. 

1'~, 
2Y4 
2X, 
2X, 
2". 
31Ja 
331, 

1'~, 
2Y4 
2',0, 
31Ja 
3:K, 
3'14 
3'14 

2V. 
2X, 
3V. 
3K, 
3'14 
3'14 
4% 

2V. 
2". 
331, 
3'14 
40/. 
4% 
4% 

2X, 
3V. 
3'14 
4% 
4% 
4% 
5X', 
2',0, 
3V. 
3'14 
4% 
4% 
5X', 
5Jf, 

{ 

t=: 1~ t=: 1:~ ~~ 230V 
2 • • • 

50:60 Hz 

~: :O~ E: MTG SLO~:r1 ML Hz 
(4) MTG STY~~ 4 10 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5600 

MIg. Approx. 
ML MW Screw WI. 
2% - # 8 .6 
2'~, - # 8 1.0 
3V. - # 8 1.5 
3V. - # 8 1.7 
3U, - # 8 2.3 
3U, - # 8 2.8 
4 - # 8 3.0 

2% - # 8 .7 
2'~, - #8 1.1 
3V. - # 8 1.7 
3M, - # 8 2.3 
3M, - # 8 2.8 
4 - # 8 3.0 
3V. 2V. # 8 4.5 

2'~, - # 8 1.0 
31Ja - # 8 1.5 
3U, - #8 2.3 
3,,-, - # 8 2.8 
4 - # 8 3.0 
3V. 2V. #8 4.5 
3:K, 2% #10 5.5 

2'~, # 8 1.0 
3V. - #8 1.7 
3,,-, - # 8 2.8 
3V. 2V. #8 4.5 
3:K, 2% #10 5.5 
3'14 2V2 #10 7.0 
3'14 2'14 #10 8.7 

3V. - #8 1.5 
3,,-, - #8 2.3 
3V. 2Y4 # 8 4.5 
331, 2% #10 5.5 
3'14 2'14 #10 8.7 
3'14 3 #10 9.4 
4% 2". V. 12.3 

3V. - # 8 1.7 
4 - # 8 3.0 
331, 2% #10 5.5 
3'14 3 #10 9.4 
43/. 2". V. 12.3 
40/. 3V. Y4 13.4 
4% 3% Y4 15.8 

3U, # 8 2.3 
3V. 2V. # 8 4.5 
3'14 2'14 #10 8.7 
4% 2'¥s Y4 12.3 
43k 3V. V. 13.4 
4% 3% Y4 15.8 
5X', 3V. Y4 21.0 

3,,-, - # 8 2.3 
3V. 2Y4 #8 4.5 
3% 3 #10 9.4 
4% 2'¥s Y4 12.3 
4% 3% Y4 15.8 
5Jf, 3Y4 V. 21.0 
5~, 3Y4 V. 21.0 

/~~ 

tl~~G H 

{ 
.~ ~?:l;HOLE 

MTG STYLE c (2) 

A·2313 



5600 TRANSFORMERS 

ISOLATION POWER TRANSFORMERS 
STEP-UP/STEP-DOWN 
VARIABLE VOLTAGE RATINGS 
• The IPS Series features (4) 

identical windings; (2) primaries 
and (2) secondaries; each rated at 
0/104/110/120 volts allowing for 
rating combinations of 104V, 
110V, 120V, 208V, 214V, 220V, and 
240V with primary and secondary 
isolated from each other. Step
down of 440V to 220V or step-up 
of 220V to 440V can be achieved 
by inter-connecting primaries and 
secondaries in an Auto-Trans
former configuration. This elimi
nates isolation but a doubling of 
the power rating can be realized. 

• The DIPS series is similar to the 
IPS series except the dual 
secondaries are each rated 
0/208/220/240 volts. 

• 50 Hz to 500 Hz operating 
frequency range. 

• Electrostatically shielded with 
shield grounded to the core. This 
connection can be opened for 
floating shield. 

• % inch thick phenolic terminal 
boards with nickel plated brass 
hardware (#10-32 on 250 VA and 
500 VA; %-20 on 1000 VA and 
2000 VA). Voltage rating can be 
varied with easy to make inter
connections. 

• Completely varnish impregnated 
and ruggedly constructed with 
prime raw materials. 

• Well insulated and designed to 
withstand 2500 VRMS hipot. 

• 55°C temperature rise above 
ambient 

OUR SPECIAL TV! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

5600 

Secondary Ratings Mechanical Dimensions Mtg. 
Power Approx. & 
Volt- Max. Max. Term. Wt. 

Part No. Amps Series Volts Amps Parallel Volts Amps L W H ML MW Screw (Ibs.) 
IPS-250 250 0/208/220/240 1.1 0/104/110/120 2.2 S~. 4% S% 431a 2Y2 #10 12 
IPS-SOO SOO 0/208/220/240 2.3 0/104/110/120 4.6 S~. 5~. S% 4% 30/a #10 18 
IPS-1000 1000 0/208/220/240 4.S 0/104/110/120 9.0 7J{. 7 7% 634 3Ya % 33 
IPS-2000 2000 0/208/220/240 9.0 0/104/110/120 18.0 7J{. 9 7% 6% 5Ya % 56 
DIPS-2S0 250 0/416/440/480 0.55 0/208/220/240 1.1 S~. 4% S% 4% 2Y2 #10 12 
DIPS-500 500 0/416/440/480 1.15 0/208/220/240 2.3 S~6 S~6 5% 4% 351a #10 18 
DIPS-1000 1000 0/416/440/480 2.25 0/208/220/240 4.S 7J{. 7 7% 6% 3Ya % 33 
DIPS-2000 2000 0/416/440/480 4.50 0/208/220/240 9.0 7J{. 9 7% 6% 5Ya Y4 S6 

SCHEMATIC DIAGRAMS MECHANICAL OUTLINE 

IPS SCHEMATIC DIPS SCHEMATIC 
SCREW 

'~3 t"" '~j , E'~ ~TERMINAl 

110 110 110 220 

104 104 104 208 

0 0 0 0 

"OJ t m '~j t'" 110 110 110 220 

104 104 104 208 

0 0 0 0 

A'2314 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

OUR SPECIALTY! 
ONE WEEK DELIVERY 

FOR CUSTOM PROTOTYPES 

PLUG-IN PRINTED CIRCUIT 
AUDIO TRANSFORMERS 
Designed for Input, Interstage, Output and 
Isolation Circuits. ±2db 200 Hz-15,000 Hz 
Frequency Response and 20dbm Power Rating 
for Entire Series. 

PIN PRI Z Sec Z Idc Schematic 

APC1-1 600f! 600f! 
APC1-2 6000 C.T. 6000 C.T. 
APC1-3 6000 BOOO/20000 Split 
APC1-4 25000 6000 
APC1-5 25000 C.T. 6000 C.T. 
APC1-6 2500f! C.T. 25000C.T. 
APC1-7 4000f! 6000/1500 Split 
APC1-B 40000 C.T. 600n C.T. 
APC1-9 40000 C.T. 1200n C.T. 

PLUG-IN PRINTED CIRCUIT 
TELEPHONE COUPLING TRANSFORMERS 
DeSigned for Interconnection of 
Voice/Data Modem Terminals to Telephone Lines. 

• Frequency response ±0.5dB 
300Hz-3500Hz 

• Power level - 45dbm to + 7dbm 
• Longitudinal balance - per 

FCC Part 68 

• Distortion - 0.5% max. 
• Impedance matching ±10% over 

frequency range 
• Return loss - 26dB min. 

SmA 1 
16mA 2 

BmA 4 
4mA 1 
BmA 2 
BmA 2 
3mA 4 
6mA 2 
6mA 2 

PIN PRI Z Sec Z Application Schematic 

TPC1-1 6000 6000 Coupling 1 
TPC1-2 600n C.T. 600n C.T. Coupling 2 
TPC1-3 6000 9000 Coupling 1 
TPC1-4 9000 900f! Coupling 1 
TPC1-5 900n/BOOf! BOOf! Coupling 3 
TPC1-6 4000n BOOO Bridging 1 
TPC1-7 BOOn (4W) 6000/6000 Hybrid 5 

(2) Req'd 

APC & TPC SCHEMATICS AND MECHANICAL LAYOUT 

2 3 

]c ]c 

1 [110-- H-----.j 0.041 oru~~ {] 
3 ~ P D D 4 

L 2 . D D 5 1 1 ~ D a 6 

-otJ~\- PC TERMINAL 
/16 (PLUG-IN MOUNTING) 

PC·6 PINS 

5600 

1 . [3 
• 2 1 • C: L W H P C Wt. (oz.) 

4 5 

EEM 1988 

Other ratings and configurations are available on special order for 
your custom requirements. 

For manufacturers' sales offices, see yellow pages A·2315 



5600 TRANSFORMERS 5600 

PEARSON ELECTRONICS,INC. 

Wide Band, Precision 
Current Monitor 
Transformers 

With a Pearson current monitor and an oscilloscope, you can measure 
pulse or ac currents from milliamperes to kiloamperes, in any conductor 
or beam of charged particles, at any voltage level up to a million volts, at 
frequencies up to 200 MHz or down to below 1 Hz. 

The monitor is physically isolated from the circuit. It is a current trans
former capable of highly precise measurement of pulse amplitude and wave
shape. The one shown above, for example, offers pulse-amplitude accuracy 
of + 1 %, - 0% (typical of all Pearson current monitors), 20 nanosecond 
rise time, and droop of only 0.8% per millisecond. Three db bandwidth is 
1 Hz to 20 MHz. Whether you wish to measure current in a conductor, an 
electron device or a particle accelerator, it is likely that one of our off-the
shelf models (ranging from W'to 10%/1 10) will do the job. In addition to our 
standard models, we build many custom designed current transformers to 
meet special needs and applications. 

Pearson Current Monitor Transformers 

Maximum Maximum Useable 
Model Outputt Hole Dia. PeakCurr. RMSCurr. Droop Rise Time 
Number (volts/amll·) (inches) {amlls) (aml!s) (%Jmicrosec.j (nanosec.) 
2877 1.0 0.25 100 2.5 0.2 2 
4100 1.0 0.5 500 5 0.09 10 
2100 1.0 2 500 7.5 0.08 20 
3100 1.0 3.5 500 12 0.04 50 
150 0.5 2 1,000 15 0.02 20 
325 0.25 3.5 2,000 60 0.1 30 
2878 0.1 0.25 400 10 0.02 5 
410 0.1 0.5 5,000 50 0.06 20 
411 0.1 0.5 5,000 50 0.0009 20 
110 0.1 2 5,000 65 0.0008 20 
110A 0.1 2 10,000 65 0.0008 20 
310* 0.1 3.5 5,000 140 0.02 40 
1010* 0.1 10.75 5,000 120 0.25 50 
1025 0.025 2 20,000 100 0.1 100 
3025* 0.025 3.5 20,000 325 0.004 100 
2879 0.01 0.25 2,000 25 0.002 20 
101 0.01 2 50,000 200 0.0001 100 
301X* 0.01 3.5 50,000 400 0.003 200 

Very High Voltage & 
Very High Current 

Pulse 
Transformers 

Pearson Electronics specializes in the 
development, design and manufacture 
of high and super high voltage pulse 
transformers. Typical of the applications 
for which we have designed and manu
factured pulse transformers are units 
for supplying beam power to high power 
microwave tubes such as klystrons 
and traveling wave tubes, units provid
ing pulse voltage to particle accelerator 
injection systems, pulsed x-ray tubes 
and high power lasers. 

Approx. Low I/f 
IT Max. Freq. 3db pI. (peak ampsl 
(amll-sec.) (Hz) Hz) Connector 

0.0004** 300 0.0024 SMA 
0.002** 140 0.006 UG-290NU 
0.005** 125 0.017 UG-290NU 
0.03** 40 0.1 SO-239 
0.02** 40 0.07 UG-290A/U 
0.09 160 0.06 SO-239 
0.004** 30 0.025 SMA 
0.25 120 1.7 UG-290A/U 
0.2** 1 0.6 UG-290NU 
0.5** 1 1.5 UG-290AlU 
0.5** 1 1.5 UG-568/U 
0.6 40 3.6 SO-239 
0.7 400 4.4 SO-239 
0.5 160 3.0 UG-290NU 
3.0 7 20 SO-239 
0.04** 3 0.25 SMA 
2.5** 0.25 12 UG-290NU 

22. 5 140.0 SO-239 

t Initial pulse response with one megohm in parallel with 20 pF load impedance. A 50 ohm termination will cut the output in half . 
• Double shielded ""May need small bias current through secondary for maximum rating. 

Contact us and we will send you engineering data. 

PEARSON ELECTRONICS, INC. 
1860 Embarcadero Road. Palo Alto. California 94303 U.S.A. • Telephone (415) 494-6444' Telex 171-412' FAX (415) 494-6716 

A·2316 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

PERKIN-ELMER 
PRECISION TOROIDAL TRANSFORMERS 

• INPUT SCOTT T • OUTPUT SCOTT T 
• REFERENCE ISOLATION • DIGITALLY TAPPED 

The Electronic Products Department of the Perkin-Elmer Corporation is in a 
unique position to provide Custom Precision Signal Transformers as a result of 
20' years of experience designing and manufacturing very special transformers 
for the Vernistat® a.c. potentiometer and allied products. High Performance 
in small size has always been a successful objeclive. Our Stale of The Art 
Winding Equipment and Techniques enable close control of turns and taps for 
close matchin~ of windings and repeatibility of product. 

Perkin·Elmer can provide Custom Signal Transformers with high accuracies 
over the full MIL temperature range. For example, exponential function units 
with 80 taps to an accuracy of ±0.003% can be provided. SCOTT T Transformers 
have been built to an accuracy of 5 seconds of arc with a null of 0.1 millivolt. 
The transformers are fully encapsulated toroidal units and are available with 

COMBINATION 
PRECISION RATID 

• RESOLVER ISOLATION 
• CUSTOM DESIGNS 

contact pins for PC board mounting. They are manufactured in accordance 
with MIL·T·27C Grade 5. High input impedance and low output impedance can 
be matched to specifications. Operating frequency can also be per specifications. 

SCOTT T TRANSFORMERS 
The SCOTT T input transformers converts 3 wire synchro inputs to 4 wire 
resolver outputs (sin 0 and cos 0) with high transformation accuracy and 
minimum quadrature. SCOTT T Transformers for converting 4 wire resolver 
inputs to 3 wire synchro outputs can also be supplied. Our output SCOTT T 
Transformers maintain high accuracies even under heavy load conditions. These 
units are useful in solid state synchro to digital and digital to synchro converter 
applications and are particularly applicable in multiplexed conversion systems. 

INPUT SCOTT T TRANSFORMERS (SYNCHRO TO RESOLVER) 
. 3 ~15 QUADRATURE (mv) 

<: • 

! .2~10 '" /\ /\ 

o 1\, " '" , 
~ .1 ~ 51 ~/ \:' '", ~.,/\ / \ 
~ 0 l:d oV /" \) \~ /'" \./ \ 
~ ~ 60 po ./180 240 3...00 .,...........360 
<-.1 CS-S 1 /~ ANGl~ (D~GREES) V \ 

5- ffi! \'-. ,: I 

-.2 -10 \ .. ) ERROR (SECONDS) '. 

-.3 -15 

Trans • Output 
Input Output Load Accuracy Quadrature Z in Z out Dimensions Part 

Y rms L-L V rms KO Arc. Sec. Null mY KO 0 LxWxH Mount Number 
2.5 25 45 1.0 40 8 2x1x.625 PC 2x6·32 403·2187 

11.8 5.0 20 30 1.0 50 75 2x1x.6 PC 2x4·40 403·2064 
7.2 CT 10 to CT 60 1.0 20 10 to CT 2x1x.6 PC 2x4·40 403·2065 

10.2 10 60 2.0 50 50 2xlx.6 PC 2·4-40 403·2066 
12 7.5 10 15 1.0 50 75 2x1x.6 PC 2x4·40 403·2055 

1.1 10 15 0.03 300 1 2xlx1.1 PC 2x4·40 403·2078 
4.25 10 30 1.0 1000 11 2.5x1.25x.65 PC 2x4·40 403·2034 

90 4.25 CT 10 30 1.0 1000 11 2.78x1.41x.8 PC 2x4·40 403-2033 
17.8 CT 2.3 to CT 30 .7 100 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2019 
26.0 CT 10 to CT 30 1.4 100 15 to CT 2.78x1.41x.8 PC'2x4·40 403·2051 

90 (60 Hz) 14 CT 100 to CT 360 12.0 45 15 to CT 4x2.25x1.15 2x6·32 403·2058 
15 .25 200 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2067 

96 14.4 CT 10 to CT 45 .75 200 12 to CT 2.78x1.4lx.8 PC 2x4·40 403·2068 
180 5.0 30 12 to CT 2.78x1.41x.8 PC 2x4·40 403·2069 

20 CT 10 to CT 15 .25 200 10 to CT 2.78x1.41x.8 PC 2x4·40 403·2007 

OUTPUT SCOTT T TRANSFORMERS (RESOLVER TO SYNCHRO) 
Trans. Output 

Output Input Load Accuracy Quadrature 
Yrms V rms L·L o L-L Arc. Min. Null mY 

4.7 150 1 15 
11.8 6 150 2 8 

5 100 3 8 
F.B.2.5 

11.8 25 6 12 
F.B. 6 CT 

90 7 6000 1.5 50 
F.B.2.8 6000 1.5 80 

F.B. = Feedback Winding. 

RESOLVER ISOLATION TRANSFORMERS 
Trans. Output 

Output Input Load Accuracy Quadrature 
Y rms L-L Y rms L-L K 0 L·L Arc. Sec. Null mV 

7 7 (5 KHz) 10 .5 2 
9 CT 11.8 25 to CT .3 1 

11.1 6 .4 2 36 
26 6 6 3 36 

PRECISION REFERENCE ISOLATION TRANSFORMERS 
Trans. Output 

Output Input Load Accuracy Quadrature 
Yrms V rms KO 0/0 Null mY 

115 90 .05 2.5 
3 26 5 

115 10 .1 1.3 
.4 .1 1 5 26 

20 2 6 

10 .01 2.5 6 26 .02 2.5 
6 CT 26 45 to CT .1 1.5 
20 20 5 .2 2 
30 7.5 50 .2 200 

Operating Temperature Range -55°C to +125°C. 
Frequencies 400 Hz except as otherwise stated. 

Z in Z out Dimensions Part 
KO 0 LxWxH Mount Number 
.25 7 2.78.1.41x.8 PC 2x4·40 403·2027 
.5 8 2.78x1.41x.61 PC 2x4·40 403·2071 
.35 8 2.78x1.41x.61 PC 2x4·40 403·2075 

.8 2 2.78x1.41x.61 PC 2x4·40 403·2056 

3.0 600 2xlx1.1 PC 2x4·40 403·2077 
3.0 500 2.3x1.3x1 PC 4x4·40 403·2176 

Z in Z out Dimensions Part 
K!I 0 LxWxH Mount Number 

50 25 2x1x.6 PC 2x4·40 403-2072 
80 50 to CT 1.63x.81x.5 PC 403·2063 
6 14 2.5x1.25x.65 PC 2x4-40 403-2003 

.2 10 2.78x1.41x.61 PC 2x4·40 403·2073 

Z in Z out Dimensions Part 
KO 0 LxWxH Mount Number 
40 .7 1.5x1.5x.75 PC 1x6·32 403·2061 4.5 

180 2.75 .814x.814x.5 PC 403·2166 
100 5.5 1x1x.58 PC 403·2026 
100 30 .813x.813x.5 PC 403·2189 
70 15 lxIx.58 PC 403·2040 
70 15 1x1x.58 PC 403·2041 

100 4 to CT 1.25x1.25x.5 PC 403-2015 
50 140 1x1x.5 PC 403-2062 

.5 225 .88x.88x.88 2x2·56 403-2047 

Manufactured In accordance with MIL·T-27 Grade 5. 
Specified transformation accuracies are with stated load. 

For information on price, delivery and other standard or custom designed transformers call or write 
THE PERKIN·ELMER CORPORATION. ELECTRONIC PRODUCTS DEPT .• 761 Main Avenue, Norwalk, Connecticut 06859·0132 • Telephone (203) 762·6574 or 762-4786 
Contact us about our YERNISTAT® a.c. Potentiometers, Adjustable Function Generators and Digital Converters. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2317 
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PARA-LINE TRANSFORMER COMPANY, INC. 

Over 3600 VARIOUS TYPES OF TRANSFORMERS 

SSA 
SERIES 

sse 
SERIES 

esc 
SERIES 

DSF 
SERIES 

TTe 
SERIES 

MSH 
SERIES 

DLP 
SERIES 

MLP 
SERIES 

DHP 
SERIES 

AVAILABLE FROM STOCK 

Primary Voltages Available 115 & 230 VAC, 50/60 HZ. Single Center 
Tapped Secondaries. 
Lead Wires or Lugs-Secondary Voltages Ranging from 4 VCT to 230 VCT. 
Power Ranging from 2 VA to 50 VA. 

Printed Circuit Types with Single Primary. Available 115 or 230 VAC, 
50/60 HZ, with Single Center Tapped Secondaries. 
Secondary Voltages from 4 to 230 VAC. Power Available from 0.5 to 20 
VA. 

Printed Circuit Types with Single Primary. Available 115 or 230 VAC, 
50/60 HZ with Two Equal Secondaries. 
Secondary Voltages from 4 to 230 Total Series Volts. 
Power Available from 2 VA to 20 VA. 

Lead Wires or Lugs with Dual 115 or 230 VAC Primaries, 50/60 HZ. Two 
Separate and Equal Secondaries. Total Secondary Volts in Series from 
6.3 to 480 VAC. Power Available from 50 VA to 450 VA. 

Telephone Couplers, Hybrids, and Holding Coils. Printed Circuit Types. 

Dual Primaries for 115/230 VAC, 50/60 HZ Operation. Voltages from 6.3 to 
480 VAC. Power from 50-450 VA. 
Multiple Secondary Types Including Designs for Microprocessor 
Supplies and Multiple-Tapped Control Types. 

Low Profile Printed Circuit Types Dual Primaries for 115/230 VAC, 50/60 
HZ Operation. Voltages from 6.3 to 230 VAC. Power from 5-50 VA. 

Low Profile Printed Circuit Types with Multiple Dual 115 VAC Primaries 
and Secondary Outputs for Logic and OP AMP Supplies. 

Printed Circuit Types-Compact Design. Single or Dual115 VAC Primaries 
50/60 HZ. Dual Identical Secondaries 5 to 230 VAC. Power from 5-80 VA. 

FOR A FULL LINE CATALOGUE PLEASE CALL OR WRITE: 

TRANSFORMER 

A·2318 

SPECIALISTS 

511 South Palm Avenue 
Alhambra, CA 91803 
818-281-0222, FAX: 818-281-5867 

For manufacturers' sales offices, see yellow pages EEM 1988 
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New 

New 

EEM 1988 

TRANSFORMERS 5600 

PICO Catalog Contents 
Description Page 

1/4" X 1/4" TRANSFORMERS; 2 OHM TO 30K OHM; 400 Hz TO 250 KHz 
A·2320 A·2321 100 MILLIWATT AT 1 KHz 

SURFACE MOUNT TRANSFORMERS; 2 OHM TO 30K OHM; 400 Hz TO 250 KHz A·2322 A·2323 100 MILLIWATT AT 1 KHz 

.35" X .32" TRANSFORMERS; 2 OHM TO 40K OHM; 400 Hz TO 100 KHz A·2324 A·2325 400 MILLIWATT AT 1 KHz 

SURFACE MOUNT TRANSFORMERS; 2 OHM TO 40K OHM; 400 Hz TO 100 KHz A·2326 A·2327 
400 MILLIWATT AT 1 KHz 

.35" X .46" TRANSFORMERS; 2 OHM TO 100K OHM; 300 Hz TO 100 KHz A·2328 A·2329 
600 MILLIWATT AT 1 KHz 

.5" X .35" TRANSFORMERS; 2 OHM TO 100K OHM; 300 Hz TO 75 KHz A·2330 A·2331 
600 MILLIWATT AT 1 KHz 

.5" X .5" TRANSFORMERS; 2 OHM TO 250K OHM; 150 Hz TO 75 KHz A·2332 A·2333 
1 WATT AT 1 KHz 

.75" X .375" TRANSFORMERS; 2 OHM TO 135K OHM; 75 Hz TO 30 KHz 
A·2334 A·2335 1.5 WATT AT 1 KHz 

.75" X .52" TRANSFORMERS; 2 OHM TO 135K OHM; 50 Hz TO 30 KHz 
A·2336 A·2337 2 WATT AT 1 KHz 

.75" X .82" TRANSFORMERS; 2 OHM TO 80K OHM; 20 Hz TO 25 KHz A·2338 A·2339 
3 WATT AT 1 KHz 

PULSE TRANSFORMERS .05ILSEC TO 100ILSEC WITH A·2340 A·2341 
MINIATURIZED PLUG-IN CONSTRUCTION. 

ULTRA MINIATURE DC - DC CONVERTER TRANSFORMERS A·2342 A·2343 

MINIATURIZED SWITCH MODE INVERTER TRANSFORMERS A·2344 A·2345 50 KHz-150 KHz/l0 Watts-60 Watts 

400 Hz POWER TRANSFORMERS. PRIMARY VOLTAGES OF 115V 
A·2346 OR 26V. PLUG-IN CONSTRUCTION. ULTRA- MINIATURE SIZE. 

MICROPHONE/TRANSDUCER AUDIO INPUT TRANSFORMERS A·2347 
Interchangeable with transformers made by Beyer Dynamic of Germany. 

MIL-STD-1553 INTERFACE TRANSFORMERS A·2348 
MULTIPLEX DATA BUS PULSE TRANSFORMERS 

See EEM Section 1800: Coils, Chokes & Inductors for PICO's latest line of: 
• Mini High "Q" Inductors. Mini Power Inductors. EMI Common Mode Suppression Inductors 

Pages A-1270 through A-1275 

See EEM Section 4000: Power Supplies DC for PICO's new fine of: 
• Over 500 High Reliability Ultra-Miniature DC-DC Converters up to 20 watts 

·~·pageso.1863 through 0-1882 

For immediate engineering assistance or to place an order- Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
For manufacturers' sales offices, see yellow pages A·2319 



5600 TRANSFORMERS 

~ 
PART NUMBER POWER SECONDARY 

SECONDARY MllllWATTS DC TURNS RATIO 
IMPEDANCE PRIMARV RESISTANCE PRIM/SEC 

OHMS 400 UNBAl OHMS G Series PRIMARY DC PRIMARY SEC SEC 1 KHz Hz DC 

4 PICO's 
F Ser.ies Insulaled IMPEDANCE SPLIT WINDINGS ,,' ,,' CURRENT R(SISTANt£ SER PAR SER PAR 
Plug·ln Leads OHMS SER PAR hlglltr ' .... ' rna QMMS CONN CONN CONN CONN 

F~28003 G-29003 10 ct 10 ct 2.5 125 20 11.5 1.1 1. 35 .34 1:1 2:1 

ultra-miniature F-28005 G-29005 20 ct 8 ,t 2 125 20 8 2.1 1. 28 .32 1:58:1 3.1S:1 

II 

transfonners 

. nsol 
Mount vers10 <I ",.2323 

For Surface ages ,..2322 an 
'eS see P 

t~iS sen ' 

~ FSERIES 
Plug-In 

"+ 010" 
.250 _: 000" DIA'."-.r-

i·'·"::~: (6 35,0.25 DIA ) 
(6 35,0.25) • -.000 • ~ 

.J; 
• -.000 

(0.51) 
1. OO"~. 25" 

UNIT CAN BE (25.4'6.35) 
SUPPLIED 

~ WITHOUT BARRIER 

- . 

(3.17 DlA) 019 DIAo mm~ (4.8 DlA.) 

45° ~ 

'WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

GSERIES 
Insulated Leads 

.25O'·::~~g·DIA. [0 
~o. 25 

(6.35 -.000 DlA.) 

=ro::~ (6. 35:000g~) 

L I)t. ~,; :;; ___ 1 
DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATIONS 

• MIL~T-27: • . . 
All Units ·Meet MIL-T-27, Military 
Designation is TF5R21ZZ for 
Transformers, TF5R20ZZ for 
Inductors. 

;3:;:,E~0~~~.~5~E:;~~S~.: O· 
Milliwatt. 

• MAXIMUM DISTORTION: 
5t;{, With Rated Power iRvel a.l 
I KHz and 400 Hz. 

• DIELECTRIC STRENGTH: 
All Units Tested at 200 V RMS. 

_INSULATION RESISTANCE; 
Greater Than 10,000 Megohms at 
300 V DC. 

eWEIGHT: • 
1.1 Grams. 

• OPERATING TEMPERATURE; • 
-5Soc to +1050 c (All Units Can Be 
Suppbied to Class S ReqUirements, 
+130 c). 

• TERMINAIB: •.••.••• 
Solid. 0i2 Diameter Conductor. 
Conductor is copper clad steel, 
TiMed 100%. EIE.'ctroplated Per 
MIL-T-I0727 A and ASTM ees 5452. 

F-28010 G-29010 20 ct 20 ct 5 125 20 8 2.1 2.56 .64 1:1 

F-2B015 G-29015 32 ct 32 ct 8 125 20 6.5 3.5 4.32 1. 08 1:1 

F-28020 G-29020 40 ct 40 ct 10 125 20 5.6 4 4.77 1. 19 1:1 

F-28025 G-29Q25 48 ct 16 ct 4 125 20 5.2 4.3 2.3 .58 1,73:1 

F-28030 G-29030 50 ct 50 ct 12.5 125 20 5 5.5 6.6 1. 65 1:1 

F-2B035 G-29035 80 ct 32 ct B 125 20 4 B.5 4.25 1.06 1. 58:1 

F-28040 G-29040 100 ct 40 ct 10 125 20 3.6 12.1 4.85 1. 21 L 58:1 

F-28045 G-29045 100 ct 100 ct 25 125 20 3.6 12.1 12 3 1;1 

F~28050 G 29050 120 ct 12.8 c 3.2 125 20 3.3 13.2 1.6 .4 3.06:1 

F-28055 G-29055 120 ct 60 ct 15 125 20 3.3 13.2 7.3 1. 83 1. 41:1 

F-28060 G-29060 120 ct 120 ct 30 125 20 3.3 13.2 15 4 1:1 
F-28065 G-29065 150 ct 12 ct 3 125 20 3 15 1. 56 .39 3,54:1 

F-2B070 G-29070 150 ct 50 ct 12.5 125 20 3 15 5.6 1. 65 1..73:1 

F-28075 G-29075 150 ct 100 ct 25 125 20 3 15 14.5 3.63 1. 22:1 
F-280BO G-29080 150 ct 150 ct 17 . 5 125 20 3 15 18,3 4.58 1:} 

F-28085 G-290B5 150 ct 600 ct 150 125 20 3 15 72 1B 1:2 

F-28090 G-29090 200 ct 200 ct 50 125 20 2.5 22 26.8 6.7 1:1 
F-28095 G-29095 300 ct 12 ct 3 125 20 2 33 1. 56 .39 5:1 

F-28100 G-29100 300 ct 50 ct 12.5 125 20 2 33 6.6 1. 65 2.45:1 

F-28105 G-29105 300 et 150 ct 37.5 125' 20 2 33 18.3 4.58 I. 41:1 

F-28110 G-29110 300 ct 300 ct 75 125 20 2 33 40.3 10.08 1:1 

F-2B1l5 G-29115 300 ct 600 ct 150 125 20 2 33 72 18 1:1.41 

F-28120 G-Z9120 320 ct 12.8ct 3.2 125 20 2 34 1.6 0.4 5:1 

F-28125 G-29125 400 ct 40 ct 10 125 20 1.8 49 4.7 1. 18 3.16:1 

F-28130 G-Z9130 400 ct 120 ct 30 125 20 1.8 49 16.3 4.08 1. 83:1 

F-28135 G-29135 400 et 200 ct 50 125 20 1.B 49 27.3 6.83 1. 41:1 
F-28J.40 G-Z9140· 400 ct 400 ct 100 125 20 1.B 49 49 12.25 1:1 

F-2B145 G-29145 400 ct 1000 ct 250 125 20 I.B 49 120 30 1 ;1. 58 

F-28150 G-29150 400 cl 2000 ct 500 125 20 1.8 49 270 67.5 1;2.24 

F-28155 G-29155 400 ct 4000 ct 000 125 20 I.B 49 476 119 1:3.16 

F-28160 G-29160 500 ct 12. Bet 3.2 125 20 1.6 54 1.6 0.4 6.25;1 

F-28J.65 G-29J65 500 et 16 ct 4 125 20 1.6 54 2.3 0.58 5.6':1 

F-28170 0-29170 500 ct 50 ct 12.5 125 20 1.6 54 5.6 1. 65 3.16:1 

F-28175 G-29175 500 ct 150 ct 37.5 125 20 1.6 54 18.3 4.58 L 83:1 

F-28180 G-29180 500 ct 500 ct 125 125 20 1.6 54 65 16.3 1:1 

F-28185 G-29185 *500 ct 500 ct 125 20 1.6 54 55 1:1 

F-2B190 G-29190 500 ct GOO ct 150 125 20 1.6 54 72 18 1:1.1 

F-28195 G-29195 600 ct 12.8 c 3.2 125 20 1.5 59 1.6 0.4 6.85:1 

F-28200 G-29200 600 et 30 ct 7.5 125 20 1.5 59 4.1 1. 03 4.47;1 

F-28205 G-29205 600 ct 48 ct 12 125 20 1.5 59 5.2 1.3 3.54:1 

F-28210 G-29210 600 ct 200 ct 50 125 20 1.5 59 26.5 6.63 1.73:1 

F-28215 G-29215 600 c\ 600 ct 150 125 20 1.5 59 72 18 1:1 

F-282Z0 G-29220 *600 ct 600 ct 125 20 1.5 59 12 1:1 

F -28225 G-29225 600 ct 1200 ct 300 ,25 20 1.5 59 150 40 1:1.41 

F-2BZ30 G-Z9Z30 640 ct 12.8 c 3.2 ,25 20 1.5 62 1.6 0.4 7.07:1 

F-28235 G-Z9235 700 ct 100 ct 25 125 20 1. 35 55 12 3 2.65: 1 

F-28240 G-29240 800 ct 12.8 c 3. 125 20 1.3 85 16 4 7.9;1 

F-28245 G-29245 800 ct 48 ct 12 125 20 1.3 BB 6.7 1. 68 4.08:1 

F-28250 G 29250 800 ct 800 ct 200 125 20 1.3 88 105 26.5 1:1 

F-2825S G-29255 900 ct 600 ct 150 125 20 1.2 93 74 18.5 1.22;1 

F-2.8260 0-29260 1000 ct 12 ct 3 125 20 1.2 120 1. 55 0.39 9.13:1 

F-28265 G-29265 1000 ct 50 ct 12.5 125 20 1.2 120 5.6 1. 65 4.47 :1 

F-28270 G~29270 1000 ct 1000 ct 250 125 20 L2 120 120 30 1:1 
F 28275 G··Z927:i 1060 cl 12.8 ct 3.2 125 20 1.2 125 1.5 0.4 9.1:1 

F-28280 G-29280 1200 ct 12.8 c 3.2 125 20 1 133 1.6 0.4 9.68:1 

F-28285 G-29285 1200 ct 500 et 125 125 20 1 133 55 16.25 1. 55:1 

F-28290 G-29290 1200 ct 1200 ct 00 125 20 1 133 160 40 1:1 

F-2B295 G-29295 *1200 ct 1200 ct 125 20 1 133 160 1:1 

F-28300 G-29300 1500 ct 12 ct 3 125 20 1 1BO 1. 55 0.39 11.2:1 

F-2S305 G-29305 1500 ct 500 ct 125 125 20 1 180 65 16.3 1. 73:1 

F-28310 G-29310 *1500 ct 600 ct 125 20 1 180 73 1.58:1 

F-28315 G~2g315 * 1500 ct 1500 ct 125 20 1 1BO 215 1:1 

F-28320 G-29320 1600 ct 12.8 ct 3.2 125 20 1 190 1.6 0.4 11. 2:1 

F-28325 G-29325 2000 ct Bet 2 125 20 o. B 218 1 .25 15.8:1 

F -28330 G-29330 2000 ct 2000 ct 500 125 20 0.8 218 260 65 1:1 

F-Z8335 G-29335 ~ 2000 ct ZOOO ct 125 20 0.3 21B 260 1:1 

F-28340 G-29340 2000 ct BODO ct 2000 125 20 O.B 21B 830 207.5 1:2 

*INCLUDES ELECTROSTATIC SHIELD 

* .. Discount Prices: 1-9 Net; 10-24 Jess 10%;' 25~49 less 160/0: 50-99 less 23%; 100-499 less 300/0 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

2:1 

2:1 

2:1 

3.46:1 

2:1 

3.16:1 

3.16:1 

2:1 

6.12:1 

2.83:1 

2:1 

7.07:1 

3.46:1 

2.45:1 

2:1 

1:1 

2:1 

10:1 

4.9:1 

2.83:1 

2:1 

1. 41:1 

10;1 

6.32:1 

3.65:1 

2.83:1 

2;1 

1. 26:1 

1:1.12 

1:1. 58 

12.5:1 

11. 2:1 

6.32;1 

3.65:1 

2:1 

1. 83:1 

13.7;1 

8.94:1 

7.07:1 

3.46:1 

2:1 

1. 41:1 

14.14:1 

5.29:1 

15.8: I 

8.16:1 

2:1 

2.45:1 

18.3:1 

8.94:1 

2:1 

18.2;1 

19.4:1 

3.1:1 

2;1 

22.4:1 

3.46;1 

22.4:1 

31. 6:1 

2;1 

1:1 

5600 

PRICES 1·9·" 

F· G· 
Series Series 

21.48 ~O.42 

21.48 20.42 

21.48 20,42 

21.48 20.42 

21.31 20,42 

19.52 18.59 

19.52 18.59 

21.31 18.59 

21.31 il;!.59 

19.52 18.59 

19.52 18.59 

23.34 18.59 

23.34 22.15 

22.59 20,19 

23.34 20,19 

23.34 22,15 

23.34 22.15 

23.34 22.15 

23.34 22.15 

2.3.34 22.15 

23.34 22.15 

23.34 22.15 

23.34 22.15 

21.21 20.19 

25.03 2.3.77 

2fi.03 23.77 

25.03 23.77 

25.03 23.77 

22.75 21.65 

25.03 23.77 

25.03 23.77 

25.03 23.77 

22.75 2l.65 

22.75 21.65 

22.75 21.65 

22.75 21.65 

25.03 23.77 

250:3 23.77 

25.03 23.77 

25.03 23.77 

22.75 21.65 

22.75 2t.65 

22.75 2l.65 

22.75 21.65 

25.03 23.77 

22.75 21.65 

22.75 21.65 

22.75 21.65 

25.03 2.'3.77 

23.:34 22.n 

2.3.:14 22.22 

2:3.:14 22.22 

25.69 24.;;19 

25.69 24.39 

23.34 22.22 

25.69 24.39 

25.69 24.39 

25.09 24)19 

25.69 24.39 

25.69 21.39 

25.69 24.39 

23.:34 22.22 

2:3..34 22.22 

25.69 24.39 

25.69 24 . .'39 

25.69 24.39 

25.69 24.39 

25.69 24 . .39 

25.08 2:3.82 

_THERMAL SHOCK: ••••.•• 
25 Cycles, Method 1070, 
MIL-STD-202E, Test Condition A-I. For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.V" 10552.914-699-5514. TWX 7105620113 

A·2320 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

PART NUMBER POWER SECONDARY 
SECONDARY MllllWmS DC TURNS RATIO 
IMPEDANCE PRIMARY RESISTANCE PRIM/SEC 

OHMS 
400 UNBAl OHMS G Serle. PRIMARY , KHz Hz DC 1'R!.A~f SEC SEC 

F Series Insulated IMPEDANCE SPUT W NDiNGS CURRENT " SER PAR SER PAR ... ... RESlSUNtE 
Plug-In Lead. OHMS SER PAR IIIlgll11 IIlghlr 

"\3 OKMS CONN CONN CONN CONN 

F-28345 G-29345 2500 ct 2500 ct 625 125 20 0.75 280 280 70 1:1 2: 1 

F-28350 G-29350 3000 ct 3000 ct 725 125 20 0.65 330 330 82.5 1:1 2:1 

F-28355 G-29355 "3000 ct 3000 ct 125 20 0.65 330 330 1:1 

F-28360 G-29360 3600 ct 3600 ct 900 125 20 0.6 370 450 11'2.5 1:1 2:1 

F-28365 G-29365 4000 ct 16 d 4 125 20 0.57 400 2.3 0.58 15.8:1 31.6:1 

F-28370 G-29370 4000 ct 600 ct 150 125 20 0.57 400 73 18.25 2.58:1 5.16;1 

F-28375 G-29375 4000 ct 1000 ct 250 125 20 0.57 400 120 30 2:1 4:1 

F-28380 G-29380 *4000 ct 8000 ct 125 20 0,57 400 070 1:1.41 

F-28385 G-29385 5000 ct 500 ct 125 125 20 0.5 540 65 16,25 3.16:1 6.32:1 

F-28390 G-29390 5000 ct 5000 ct 1250 125 20 0.5 540 650 162.5 1;1 2:1 

F-28395 G-29395 7500 ct 50 ct 12.5 125 20 0.5 835 6.6 1. 65 12.2;1 24.5:1 

F-28400 G-2940D 7500 ct 100 ct 25 125 20 0.4 835 12 3 8.66:1 17.3;1 

F-28405 G-29405 7500 ct 600 ct 150 125 20 0.4 835 72 18 3.54:1 7.07:1 

F-28410 G-29410 7500 ct 2500 ct 625 125 20 0.4 835 280 70 1. 73:1 3.46;1 

F-28415 G-29415 *7500 ct 7500 ct 125 20 0.4 835 020 1:1 

F-28420 G-29420 8000 ct 12.8 ct 3.2 125 20 0.4 865 1.6 0.4 25:1 50:1 

F-28425 G-29425 8000 d 1000 ct 250 125 20 0.4 865 120 30 2.83:1 5.66:1 

F-28430 G-2943D *8000 ct 1200 ct 125 20 0.4 865 160 2.58:1 

F-28435 G-29435 *9000 ct 9000 ct 125 20 0.4 1160 1160 1;1 

F-28440 G-29440 10, 000 ct 12.8 ct 3.2 125 20 0.36 1200 1.6 0.4 28:1 56:1 

F-28445 G-29445 10, 000 ct 16 ct 4 125 20 0.36 1200 1. 77 0.44 25:1 50:1 

F-28450 G-29,450 10,000 ct 100 ct 25 125 20 0.36 1200 12 3 10: 1 20:1 

F-28455 G-29455 10, 000 ct 200 ct 50 125 20 0.36 1200 27 6.75 7.07:1 14.14:1 

F-28460 G-29460 10. 000 ct 500 ct 125 125 20 0.36 1200 65 16.25 4.47:1 8.94:1 

F-28465 G-2!:1465 10,000 ct 600 ct 150 125 20 0.36 1200 72 18 4.08;1 8.16:1 

F-28470 G-29470 10, 000 ct 1000 ct 250 125 20 0.36 1200 120 30 3.16;1 6,32:1 

F-28475 G-29475 10,000 ct 1200 ct 300 125 20 0.36 120(1 160 40 2.88;1 5: 77;1 

F-28480 G-29480 10,000 ct 1500 ct 375 125 20 0.36 1200 215 53,8 2.58:1 5.16:1 

F-28485 G-29485 10,000 ct 2000 ct 500 125 20 0.36 1200 260 65 2.24:1 4.47:1 

F-28490 G-29490 10,000 ct 5000 et 1250 125 20 0.36 1200 650 162.5 1.41:1 2.83:1 

F-28495 G-29495 10, 000 ct 7500 ct 1875 125 20 0,36 1200 1020 255 1,15:1 2.3:1 

F-28500 G-29500 10,000 ct 10, OOOct 2500 125 20 0.36 1200 1200 300 1:1 2:1 

F-28505 G-29505 ·10,000 ct 0, 000 ct 125 20 0.36 1200 1440 1:1 

F-28510 G-29510 15,000 ct 400 ct 100 100 15 0.35 1420 43 10.75 6J 2:1 12.24:1 

F-28515 G-29515 15,000 ct 500 ct 125 100 15 0.35 1420 49 12.25 5.48;1 10.95:1 

F-28520 G-29520 15,000 ct 600 ct 150 100 15 0.35 1420 68 17 5:1 10:1 

F-28525 G-29525 15,000 ct 10,000 ct 2500 100 15 0.35 1420 1100 275 1.22;1 2.45;1 

F-28530 G-29530 *15,000 ct 15,000 ct 100 15 0,35 1420 1730 1;1 

F-28535 G-2"9535 15,000 ct 15,000 ct 3750 100 15 0,35 1420 730 433 1:1 2:1 

F-28540 G-29540 16,000 ct 1000 ct 250 100 15 0.35 1500 115 2B.75 4:1 8:1 

F-28545 G:-29545 20,000 ct SOD ct 125 100 15 0.3 1600 60 15 6.33:1 12.65:1 

F-28550 G-29550 20,000 ct 600 ct 150 100 15 0.3 1600 66 16.5 5,77:1 11.55:1 

F-28555 G-29555 20, 000 ct 800 ct 200 100 15 0.3 1600 94 23.5 5:1 10;1 

F-28560 G-29560 20, 000 et 1000 ct 250 100 15 0.3 1600 106 26.5 4.47:1 8.94;1 

F-28565 G-29565 20,000 ct 5000et 1250 100 15 0.3 1600 600 150 2:1 4:1 

F-28570 G-29570 20,000 ct 10,0OOct 2500 100 15 0.3 1600 1100 275 1.41:1 2.83;1 

F-SHIELD MU-METAL SHIELD .285" d X .268" h (7.24' mm d :x 6. 73mm 11) SINGLE SHIELD 
FYY-SHIELD MU-METAL SHIELD, 315" d X .275" h (8.0 rom d X 6.99 mm h) USE WITH 

F-SHIELD FOR DOUBLE SHIELDING 
G-SHIELD MU-METAL SHIELD .285" d X .335" h (7.24 mm d X 8.51 mm h) SINGLE SHIELD 
GYY-SHIELD MU-METAL SHIELD .315" d X .40" h (8.00 mm d X 10.16 mm h) USE WITH 

G-SHIELD FOR DOUBLE SHIELDING 
GXX-SHIELD MU-METAL SHIELD .35" d X .465" h (8.89 mm d X 11.81 mm h) USE WITH 

G-SHIELD AND GYY SHIELD FOR TRIPLE SHIELDING 

*INCLUDES ,ELECTROSTATIC SHIELD 

U. Discount Prices: 1-9 Net: 10-24 Jess to'/n; 25-49 less 160/0: 50-99 Jess 23%; 100-499 less 30!'!n 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New York 

INDUCTORS 

PRICES 1-9**" 
PART NUMBEH INDUCTANCE DC CURRENT DC RESISTANCE F G 

F-SERIES G~SERIES HEl';'RU':S ma OHMS SERIES SERIES 

F~5825 G-6125 
SERIES {10.0 0 

2250 
2.75 2 

{ 2.5. 0 
21.21 20.19 

PARALLEL 
.65 4 

560 

F-5830 G~6130 SERIES { 5.5 0 1000 
1.5 2 21.21 20.19 

PARALLEL { 1.3 0 250 
.40 4 

F-5835 G-6135 SERIES { .85 1 
240 

.25 6 

{ .21 2 21.21 20.19 
PARALLEL .06 12 

60 

F-5840 G~6140 SERIES { . , 0 
144 

.15 5 21.21 20.19 
PARALLEL { .15 0 36 

.04 10 

PRICES '·9'" 

F· G· 
Series Series 

25.03 2-3.82 
25.03 23,f\2 

25.69 24.39 

25.03 23.82 

25.03 23.82 

25.03 23.82 

25.03 23.82 

27.53 26.15 

25.03 23.82 

27,53 26.15 

27.53 26.15 

25.61 24.40 

25.61 24.40 

25.61 24.40 

25.61 2440 

27.53 26,15 

27.53 26.15 

27.53 26.15 

27.53 26.15 

27.53 26.15 

25.61 24.40 

25,61 24.40 

25.61 24.40 

25.61 24.40 

25.61 24.40 

25.61 24.40 

25,61 24.40 

25.69 26.15 

25.69 24.40 

25.69 24,40 

25.69 24.40 

23.34 22.22 

27.53 26.15 

25,69 24.40 

25.69 24.40 

25.69 24.40 

25.69 24,40 

27.53 26.15 

25.69 24.40 

25.69 24.40 

27.53 26.15 

27.53 26.15 

27.53 26.15 

27.53 26.15 

27.53 26.15 

27,53 25,15 

2.33 
2.33 

2,33 
2,33 

2.33 

F SERIES 
Plug-In 

GSERIES 
Insulated Leads 

SCHEMATIC FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

PICO-F PICO-G 

5600 

:j C: BR:::j C:H~::W 
C6 CBLACK 

3 7 BLUE GREEN 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIE LD 

PICO-F 

IjlE

5 

2 1 6 

I 
3 I 7 

4 

PICO-G 

BROWNj:EYELLOW 

RED I BLACK 
I 
I 

BLUE I GREEN 
WHITE 

SCHEMA TIC FOR INDUCTORS 
PICO-F PICO-G 

1 ~2 RE~D GREEN 
SERIES 

4 CONNECTION 
7 YELLOW BLACK 

2 RED GREEN : r:::::r.c~t"~ti'l!;N .r:::::I 
7 YELLOW BLACK 

FEATURES 

_EXTREME RESISTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

-PICO IS APPROVED QPL SOURCE (MIL-T-27) 

_5 MAGNETIC SHIEWS AVAILABLE 

eELECTROSTATIC SHIELDING CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

eSPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MEN1BC-qS IN LEAD AREA. 

_EVERY UNTI' IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

This Product is Patented 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND MEASUREMENTS 
ARE LISTED FOR BOTH SERIES AND PARALLEL CONNECTIONS. 
TWO VALUES OF INDUCTANCE. EACH AT A PARTICULAR VALUE 
OF D.C. CURREl\I, ARE LISTED FOR EACH INDUCTOR. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwv .. Mt. Vernon. N.Y. 10552.914-699-5514. TWX 7105620113 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2321 



5600 

~ .~ 
PICO's 

ultJ'a-mlniature 
transfonllers 

••••....... /.,1 
" ',. 

70000 SERIES 

.025 

DUMMY PIN r-. 31.0 -----: 

3~_. +1 ~_-~--=r--.0-50-' 
f ~= -=*-= ---.J .OBO .310 

t§~J'~---l .050 I 
050171 ~ 

Z--+~ 0>, 

INDEX CORNER AT PIN ** I 
TERMINALS ARE CLOCKWISE 
FROM PIN ** I 

DIM£N~IOl'J!:i ARE IN INCHES 

SPECIFICATIONS 

• MIL-T-27: •••••.•• 
All Units Ml'l't MIL-T-27, Military 
Dl'si[.';nation is TF5R21ZZ fur 
Transfm'nlt'rs, TF5R20ZZ for 
Inductors. 

~ FREQUENCY RESPONSE: , 
-3dB, 400 Hz·-250 KHz at LO 
Milliwatt. 

• MAXIMUM DISTORTION: 
51';, With Ra1t'd PUWPl' L.-'wl at 
1 KHz and 400 Hz. 

• DIELECTRIC STRENGTH: . 
AU Unitti Tt'sh'd at 200 V RMS. 

• INSULATION RESISTANCE: 
Greuh'l' Than 10, 000 M('guhms at 
300 V DC. 

eWEIGHT: 
1. 5 Grams 

• qrERATINg TEMPE~ATURE: " 
-55 c to +105 c (All Umts Can Bp 
SuPVHl'd to Class S Rt'quirC'ments, 
+130 c), 

• TERMINALS: . 
Conductor is cop!X'r dad stl'l'I, 
TilUWd 100(1,_ Electroplakd Per 
MIL-T-10727A and ASTM CCS B452, 

_THERMAL SHOCK: •••• '. 
25 Cydt's. Mpthod.107D, 
MIL-STD-202E, Test Conclitj(l/l A-I. 

PICO PART 
NUMBER 

7(lOIU 

71HI!lJ 

700-111 

700Ii;> 

70()7() 

70\00 

70](15 

70110 

7rll 15 

7lll:W 

'OI:I.'i 

'OI·1lI 

,014:') 

70150 

70 I 5.'i 

7010(1 

'7\lHi." 

7tl I '7tl 

'OUIII 

701~5 

70190 

7U:WU 

,(1250 

.02'711 

'70:1\0 

TRANSFORMERS 

SECONDARY 
IMPEDANCE 

OHMS 

POWER 
MllliWATTS 

400 
PRIMARY 

IMPEDANCE 
OHMS 

SPLI T WINDINGS 
SER PAR 

1 KHz Hz 
and and 

blgher hlgber 

10 ct 

20 .. 1 

10 ('[ 2. :-) 125 20 

Bd 125 20 

:Wt'l 

32 ('\ 

20 (.\ 125 20 

40 \'1 

tlO I"t 

IO()("( 

IOU cl 

120\"1 

1201'\ 

120\'\ 

3'2 \'1 B 

401'\ III 

Ul rt 4 

32 l'1 tl 

40 d 10 

lOll ,'I 2;) 

125 

125 

12. H (' 3') 12~) 

lit} l"l 15 125 

120 \'I:Hl 12;) 

12 ('\ 125 

150 1'\ 50 (,[ 12. 125 

15lld 100\'\ 25 1-25 

150 \"l 150 ('I 37. 125 

1:,ll \"t {iUU ('( 150 125 

300 \'l 

300 I·t 

300 ("I 

301l (·t 

100 1'1 

32U 1'\ 

4UO l'1 

.J0ll ('\ 

400 ('\ 

4UU d 

12('1 125 

5U ('1 12.;> 125 

15U ("\ :31.5 125 

3UU \'1 i5 125 

6UOdl~(l 125 

12.tll't 3.2 125 

40 ct \0 125 

120 ("\ 3D 125 

200 ('I 50 12~ 

400 \'1 lOO 125 

-100 1'I lono d 250 125 

40U ('I 21100 ("I 500 12:1 

400 \'1 4000 d OUO 125 

500 ('I 12, tlcl 3.2 125 

sou l'1 \0 ('I 125 

50ll1.'l 50 ("\ 12.5 125 

500\'1 150('1 37.5125 

SOO ('I 500 ('I 125 125 

"50U \'1 500 ('I 125 

500\'\ GOOd 150 125 

liOO \'l 12,H\' 3.2 125 

GUO \'I :.JU ("\ 7,5 125 

GOO ("( 48 \'\ 12 125 

{ion ,'I 2UU ('I 50 12;) 

tiOO d 600 (·1 ISO 125 

'UOO ('\ 60Ll l't 

GOO l't tWO d 300 12~> 

640 (.( 

700 ("\ 

130U 1'1 

12.8(' 3.2 125 

100 (,( 2G 12;) 

3.' 125 

13UO ('1 4H ('( 12 125 

HllO l"I 80ll ('\ 200 125 

900 ('I (lOO ('I 150 125 

lOot) l"l 12 d 125 

1000 ("( 

1000 (.( 

1060 ('1 

1200 ('\ 

1200 1'1 

50 ('I 12.5 125 

1000 ('I 250 125 

12.8 t'l 3.2 125 

12,8 c 3.2 125 

500 ('1 125 125 

12110 ('\ 1200 l'I 300 125 

"1200('[ 1200d 

1500 \'t 12 l'I 

1500 ("( 500 t"t 125 

"1500 ('( 600 t"t 

'15UO cl 150U l"t 

125 

125 

125 

125 

125 

1600 t'! 12.8(' 3,2 125 

2000t'! IS\'! 125 

2000 {"I 2000 ('1 500 125 

',2000\'\ :WOOd 125 

2000 d HOOU \·1 ::lUOO 12;) 

20 

:W 

2l) 

20 

2(1 

211 

2(1 

:W 

:20 

211 

20 

20 

20 

20 

20 

20 

20 

20 

2t1 

20 

2t1 

20 

211 

20 

20 

20 

20 

20 

20 

2ll 

20 

20 

20 

20 

20 

'0 
20 

20 

'" 20 

2" 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

tINCLUDES ELECTROSTATIC SHIE LD 

PRIMARY 
UNBAl 

DC 
CURRENT 

Ala 

PRIMARY 
DC 

R[SI$IAHC[ 
OHMS 

1.1 

2. I 

2.1 

4.:! 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER PAR 
CONN CONN 

1.;;5 .34 

L.2tl .32 

2.5(; .li4 

4.32 \. Oil 

,4.11 \.1\1 

2.3 ,5B 

TURNS RAllO 
PRIM/SEC 

SEC SEC 
SER PAR 

CONN CONN 

1:1 2: i 

1.5B:i :;. ltd 

1:\ 2:1 

1:,1 2:1 

I: I 2: \ 

1.7:1:1 :l.4ti:\ 

5.5 ti.ti I.G5 1:\ 2: I 

<1.5 4.25 l.llli l. 5<1:1 3. Hi:! 

3. ti 12. I ·4.13:) 1. 21 1. 5H: I :1. lti:1 

3, ti 12. 1 12 1:1 2:1 

3.:1 13.2 1. Ii . -l :l. Uti: 1 0.12: 1 

:l. 3 1:1. 2 7,:1 1. B3 1. 4 I: I 2.tl:1:1 

:1.:1 13.2 Iii I: I 2: I 

15 

33 

33 

33 

JJ 

J4 

ti.li I. ti:J 1.73: I 3. 4ti: I 

14.~\ 3.G3 1.22:1 2.-l~d 

IH.:l 4.5H 1: I 2: 1 

.2 IH l:2 1: I 

2li. H ti.7 1: I 2:! 

1.5ti 

ll.ll 

IH.3 

40.3 

I.li 

. 3 ~J 5: 1 

10.OB 

" (1.4 

\.113 

4. DB 

Ii. H:1 

1.41:1 

1:1 

\ :1.41 

5: 1 

3. It,: I 

I. H3: I 

1. 41: I 

1:1 

IlI:1 

2.tl:l:l 

2:1 

1.4!:1 

10:1 

li.:l2:1 

:1.1;5:1 

2. H3: 1 

2: I 

JU 1:1.513 1.2li:1 

l.K 4\J 27\1 tn.s 1:2.24 1:1.12 

l.H 4\1 4iG li\\ \:3.!li 1:1.!'l~\ 

I. H 54 1, li O. 4 ti. 25: I 12. ~): I 

l.t; 54 2.3 O.;>{i ~>.H:1 11.2:1 

1. ti ;)4 li.(i 1. 05 3. IIJ:J li. 32: I 

1.0 54 IH.3 4.SH 1.83:1 3.G5:1 

I.t; fJ4 Ii:> l' 1 

1. (j 54 72 IH 1: 1. 1 1. H3: 1 

1. 5 5\1 l.li 0.4 ti. H:): 1 13.7: I 

1.5 5lJ 4.1 1.03 4.-17.1 l:!.lJ4:1 

1. 5 59 5.2 1. 3 :1, :>4: I 7.07: I 

1.5 5~J 20.5 0,ti3 1.73:1 3.46:1 

1.5 5!J 72 

72 

1.5 5\1 HlO 

1. 5 G2 

I. 3 tiS 

1.3 HH 

l.li 

12 

lti 

40 

1:1 

1:1 

2:1 

1'1.41 1.41:1 

ll.4 7.07: I 14.14: I 

7.9:1 15. H: 1 

1.3 cHI 6.7 l.tiH 4.GH:l H.lt):l 

1.3 Btl lUG 2{i.5 1:1 2:1 

1.2 93 14 HL5 1.22:1 2.4:">.1 

1.2 120 1.55 0.38 9.13:1 IH.3:l 

1. 2 120 

1. 2 120 

133 

133 

G. G 

120 

l.U 

L6 

05 

133 100 

133 16U 

1. (;5 -1.47: I 

30 I: 1 

0.4 n. 1: 1 

O. 4 ~). DB: 1 

16.25 1.55: I 

40 1:1' 

1:1 

13.\)4:1 

2:1 

HI. 2: 1 

19,4: I 

3.1:1 

2: J 

leO 

leO 

lHO 

1. 55 U.39 11. 2: 1 22,4: I 

tHO 215 

18U 1.6 

0.8 21B 

0.13 21B 2GU 

16.3' 1.73: 1 3. 4{i: 1 

1. 58: I 

1:1 

0.4 1 L 2:1 22.4:1 

.25 15.!:!:1 31. G: I 

0.0 21t! 2UO 

65 1: I 2: I 

1:1 

U,8 218 (\:~ll 207.:) 1:2 1:1 

...... Discount Pri("('~: 1-9 Net; 10-24 less 10("/('; 25-49 less 16fj('; 50-99 less 23%: 100-499 Jess 30';' 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon. New York. 

5600 

PICO 
PRICES 
1.9 *H 

::2 .. '\·' 

2·Ut' 

211.2·1 

:!n,;!-I 

;!I';!·I 

:2li:2·1 

:2·1,11' 

~·I ·1" 

21UJ:l 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

A·2322 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

PICO PART 
NUMBER 

PRIMARY 
IMP[DANC[ 

OHMS 

S[CONOARY 
IMP[OANC[ 

OHMS 
SPLIT WINDINGS 
S[R PAR 

POWER 
MllliWATTS 

400 
1 KHz Hz 

anD and 
hlVb8r IIIIIbBr 

TRANSFORMERS 

S[CONOARY 
DC 

PRIMARY R[SISTANC[ 
UNBAL OHMS 

CU~~£Nr R::II~~::I S[R 
IUJ OHM, CONN 

PAR 
CONN 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
S[R PAR 

CONN CONN 

PICO 
PRICES 
1·9 ••• 

5600 

~ 
~ I--"-):I'-.:'-+--'-:')(-'U-'" r'-);)-U'-'-"'+--+I-'",,-t--'-U+-,-,.-r':-,+-n-W+-2H-U-+·-il-' -+-1-1-+-,-,--1--,,-, :.--,,-; 70000 SERIES 

-;'IUtiU 

~IHOO 

711-IIJ;, 

"711,.-1(l 

~(IH(J 

'iIJ.')()(J 

:lUll\l ,( 112:, 2(1 (l.li~, 3:\(1 J:W t: 1 :;,\ 

'3111l\1 vi :tUlI(l Vi 

·1OUO·("( Hid 

"(lUU cl t,Ul) d l5U U5 

:IOUO ('\ IUOU d 2:iO 12;, 

7:i()U l"l lOll {"\ 25 I:;:, 

7:l()U ("t (iUO \'\ l:ill 125 

~WUUl'l 12.H("\ :1.2125 

,W(lU <'l [(lllU d 12:, 

'ClOUt) rl !2lJll d 125 

• VllU(} d \JOOO l'I 

Ill, OUU \'\ 12. i3 d :3.2 125 

10, OOU \"\ 16 d 125 

10, DUO l't lOll l'\ 25 125 

ill,DUO ('1 20U l't :)U 125 

Ill, 000 ('( 5UO l't 12:1 125 

10, Ulill ('1 1;00 ('\ 150 125 

IO,UUO l't IOUO l'l 2:)(] t2~ 

to, 000 l't 1200 r! :lOO 125 

lO,UVOl"1 15(}Or! J75 125 

IV, lJOO l't 20()0 r! SOO 125 

10,000 ['I ,')000 d 1250 ~25 

Ill,UOOet 75ll0l'l 1875 125 

IO,UOO l'l lQOOOd 2'~J()O 125 

20 

2() 

:.!() 

:W 

211 

;w 

2() 

20 

2ll 

2() 

'" 20 

20 

:.W 

20 

:W 

20 

20 

2ll 

20 

(I.ti~i :1:;0 :UU I, I 
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SCHEMATIC FO!? THANSFuHMEHS 
WITH SPLIT S~CONDAHIES 

IlC: 
~JC: 

SCHEMATIC FOB THANSFOHMEHS 
WITH ELECTROSTATIC SHIELD 

13iE6 2 I 7 
I 
I 

3 I 8 

SCHEMATIC FOR I~DUCTORS 

'10.000 ('\ o.OOOd 125 

2U 

20 

20 U.3ti 1200 144lJ 

:.lOIJ I: 1 2:1 

1:1 
1~2 SEHIES 
3 CO~~ECTTO N 
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1:',llOO ('\ 10.000 d 2500 IOU 15 0.35 1420 llUU 

t 15, 000 l'l J :~tJllO ('t 100 IJ 0.35 142() 1730 

1;),000 l'l 15,000 d 37S0 IOU ll.35 14:W I?JO 

16,000 l'l 1000 l'l 250 100 U,35 1500 115 

20,000 d 500 ("I 125 100 15 0,3 1600 GO 

,(l,'J50 20, OUO d 600 d 150 100 15 0.3 1000 (Hi 

20, 000 ('t HOO ('( ZOO lUO 15 0.3 1600 94 

20, 000 ('\ 1000 ('( 25(J lUO 0.3 1(,00 106 

2ll. oon ('t 5000('1 1250 100 15 0.3 IGnO GOO 

20. (JOO l't IU,OOOd 2500 100 15 0.3 WOO lIOO 
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I7 ~): 1 10 1 

275 1,22:1 2.45:1 
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1:1 2: I 

2B.7:) 4:1 B: I 

15 6.33:1 12.65: 1 

to.:) 5.77: 1 I\. 55: I 

23.5 :"i: 1 10:1 

26.5 4.47:1 H.~)4:1 

150 2: 1 4: 1 

275 1. 41: I 2.83: I 

2H_Hfi 

210' K!i 

2H K!i 
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1r=:J2 PAIlALllL 
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FEATURES 

• EXTRl-,Ml- RESISTANCl- ro T1WHMAL SHOCK 

• ULTHA MINTATllJ!F SIZt 

• PTCO l"> APPROVED <.,;JPL SOlJHC~: IMIL-T-27) 

• MM;NETlC Slm:LD DESIGN AVAILABU 

• EU:CTllOSTATIC StllFLIlI~(; CA:>l 1lI-: ADIlED 

+INCLUDES ELECTROSTATIC SHIELD • VAHTAT}O:>l OF STA'<DAHD IH:SJ(~t\S AVAILABa 

H* Discount Prices: 1-9 Net; 10-24 less ] Of;;,; 25-4H Jess 16(1/(1; ;)0-99 less 2:~(/r': lOO-4!l!lle8s 30~;', 
Ordering Instructions: No mi-nitnum. Net 30 days F.O.H. Mt. Vernon, New York 

• SPr:CIAL PHO[)\JCTlON TrCIl,\IQlWS F:-JS1·HE UNIFOHM SIZr 
At'·iD LFADS WHICH Am. FRFI' OF F.'\CAPSULA!'>T. NO MJ :-;lSCUS 
IN Lt'ADARFA. 

INDUCTORS 

70H·W 

EEM 1988 

'\;IHiCTAt';CI, 
IUi;-..JHlt,:S 

SJ.:HII-:S 

PARALLEL 

SEHn:s 

PAHALLEL 

::JJ-:HII·:S 

PARALLEL 

{ lll.U 
2.75 

{ .li5 

{ ."" 
,25 

{ .'1 
.OG 

{ .li 
.15 

{:I; 

DC CUlml·:t\T [)C IH'SISTA:-.lCF 

12 

\l 

'" 

OHMS 

2250 

5flO 

JO()O 

250 

24() 

GO 

144 

PHICFS I-~)'" 

• EVEHY llNIT IN THIS CATALO(; CAN BF MADE WITH 
A 300 THFBMAL CYCLE C,lJAHANTEI lISI;..;(; !lICO'S SPECIAL 
::in CO"'lSTR UCTfO:-.l. 
COr<.;TACT FACTORY FOR DETAIL">. 

This Product is Patented 

INDUCTORS 
ALL I~J)lICTOHS HAVI,: SI'I.IT WI~DT;";(;S A)'.;l) MEASlIBI·:MF\TS 
AHI': LiSTED Fon BOTil SI,:HH::-:; A[\;j) i'AHAL!.I·.L 
'1'\\/0 VALUES Of r.ACH AT A 
OF I).C. CUHUENT, AIH Fon EAClIlt';[)lJCTOH, 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

For manufacturers' sales offices, see yellow pages A·2323 



5600 

PICO'. 
Ultra-miniature 
transfonners 

~ . loAoUnt)/ers\O "d ,./1.'321 
t for surlQC0 as "..2'326 8' J eel'"g ~as.s 

WSERIES 
Plug-In 

.35" M"X. 01". 
(8.9 MAli.. O~ 

=r MM 
~ ( 8.13 MAX. ) 

T 
.020" 

(0.51) 1.00"t.25" 

- -

(25.4 ± 6.35) 

~ 
.25" DIA. 

'"O';""~ .175" DIA. 
(4.45 DIA.) 

45° -

WHITE OOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATIONS 

• MIL-T-27: 
All Units Meet MIL~T~27. Military 
Designation is TF5R21ZZ for 
Transformers, TF5R20ZZ for 
Inductors. 

~3~,E~UOE;;_io~E::~~~.: O· M·iliiw~tt. 
• MAXIMUM DISTORTION: 
5% With Rated Power Level at' 
1 KHz and 400 Hz. 

• DIELECTRIC STRENGTH: . 
All Units Tested at ZOO V RMS. 

INSULATION RESISTANCE: 
Greater Than 10,000 Megohms at 
300 V DC. 

_WEIGHT: . 
2.5 Grams. 

• OPERATINg- TEMPERATURE: . 
_55°c to +105 c (All Units Can Be 
SupPbied to Class S ReqUirements, 
+130 c) 

.TERMINALS: • 
Solid.016 Diameter Conductor. 
Conductor is Copper Clad Steel. 
Tinned 100%. Electroplated Per 
MIL-T-10727 A and ASTM CCS B452. 

• THERMAL SHOCK: • 
25 Cycles, Method i07D: 
MIL-STD-Z02E, Test Condition A~1. 

TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RAllO IMPEDANCE PRIMARY DC 
NUMBER OHMS UNBAl PRIM RESISTANCE PRIM/SEC 

PRIMAR~ SPLIT 400 DC DC OHMS SEC SEC 
WSelies IMPED WINDINGS 1KHz Hz CURREN RESIS SER PAR SER PAR 
Plug·ln OHMS SER PAR "' ... ma OHMS CONN CONN CONN CONN .1 .... ' Idlur 

W-26003 10 ct 10 ct 2.5 .4 .075 31.6 1.1 1.3 .33 1:1 2:1 

W-26005 20'ct 8 01 2 .4 .075 22.3 2.2 1 .25 1.58:1 3.16:1 

W-26010 20 ct 20 ct 5 .4 .075 22.3 2.2 2.6 .65 1:1 2,1 

W-26015 32 ct 32 ct 8 .4 .075 17.6 3.5 4.2 1.05 1;1 2:1 

W-26D20 40 ct 40 ct 10 .4 .075 15.8 4 4.5 1.2 1:1 2:1 

W-26025 48 ct 16 ct 4 .4 .075 14.4 5.3 1.9 .48 1,73:1 3.46:1 

W-26030 50 ct 50 ct 12.5 .4 .075 14.1 5.6 6.5 1.6 1:1 2:1 

W-26035 80 ct 32 ct 8 .4 .075 11.1 8 4 1 1. 58:1 3.16:1 

W-26040 100 ct 40 ct 10 .4 ,075 10 10 4.5 1.2 1. [,8:1 3.16:1 

W-26045 100 ct 100 ct 25 .4 .075 10 10 12 3 1:1 2:1 

W-26050 120 ct 12.8 ct 3.2 .4 .075 9. I 12 1.5 .38 3.06:1 6.12:1 

W -26055 120 ct 60 ct 15 .4 .075 9.1 12 7.2 1.8 1,41:1 2.83,1 

W-26060 120 ct 120 ct 30 .4 .075 9.1 12 14.5 3.6 1:1 2:1 

W-26065 150 ct 12 ct 3 .4 .075 8.2 15 1.5 .38 3.54;1 7.08:1 

W-2607{) 150 ct 50 ct 12.5 .4 .075 8.2 15 6 1.5 1. 73:1 3.46:1 

W-26075 150 ct 100 ct 25 .4 .075 8.2 15 12 3 1. 22:1 2.45: 1 

W-260BO 150 ct 150 ct 37.5 .4 .075 8.2 15 16.8 4.2 1:1 2 :1 

W-26085 150 ct 600 ct 150 .4 .075 8.2 15 70 17.5 1 :2 1:1 

W-26090 200 ct 200 ct 50 .4 .075 7 20 24 6 1:1 2: 1 

W-2B095 300 ct 12 ct 3 .4 .075 5.8 30 1.5 .38 5:1 10:1 

W-26100 300 ct 50 ct 12.5 .4 .075 5.8 30 6 1.5 2.45:1 4.9:1 

W-26105 300 ct 150 ct 37.5 .4 .075 5.8 30 18 4.5 1. 41:1 2.83:1 

W-26110 300 ct 300 ct 75 .4 .075 5.8 30 36 9 1;1 2:1 

W-2611 300 ct 600 ct 150 .4 .075 5.8 30 72 18 1:1. 41 1. 41:1 

W-26120 320 ct 12.8 ct 3.2 .4 .075 5.6 32 1.5 .38 5:1 10:1 

W-2612S 400 ct 40 ct 10 .4 .075 5 40 4.5 1.1 3,16:1 6.32:1 

W-26130 400 ct 120 ct 30 .4 .075 5 40 14 3.5 1. 83,1 3.65:1 

W-26135 400 ct 200 ct 50 .4 .075 5 40 24 6 1. 41:1 2.B3:1 

W-26140 400 ct 400 ct 100 .4 .075 5 40 48 12 1:1 2:1 

W-26145 400 ct 1000 ct 250 .4 .075 5 40 120 30 1:1. 58 1. 26:1 

W-26150 400 ct 2000 ct 500 .4 .075 5 40 240 60 1:2.24 1:1. 

W-26155 400 ct 4000 ct 1000 .4 .075 5 40 480 120 1:3. 16 1:1. 

W-26160 500 ct 12.8 ct 3.2 .4 .075 4.5 50 1.5 .38 6.25:1 12.5:1 

W-26165 500 ct 16 ct 4 .4 .075 4.5 50 2 .5 5.6:1 11.2:1 

W-26170 500 ct 50 ct 12.5 .4 .075 4.5 50 6 1.5 3.16: 1 6.32:1 

W-26175 500 ct 150 ct 37.5 .4 .075 4.5 50 18 4.5 L 83:1 3.65:1 

W-26180 500 ct 500 ct 125 .4 .075 4.5 50 60 15 1:1 2;1 

W-26185 *500 ct 500 ct .4 .075 4.5 50 60 1:1 

W-26190 500 ct 600 ct 150 .4 • 075 4.5 50 72 18 1:1.1 1. 83:1 

W-26195 600 ct 12.8 ct 3.2 .4 .075 4. I 60 1.5 .38 6.85:1 13,7: 1 

W-26200 600 ct 30 ct 7.5 .4 _ 075 4.1 60 3.6 .9 4.47:1 B.94:1 

W-26205 600 ct 48 ct 12 .4 .075 4.1 60 5.8 1. 45 3.54:1 7. 07:1 

W-26210 600 ct 200 ct 50 .4 .075 4.1 60 24 6 1. 73:1 3.46:1 

W-26215 600 ct 600 ct 150 .4 .075 4.1 60 72 18 1:1 2: 1 

W-26220 *600 ct GOO ct . , .075 4.1 60 72 1:1 

W-26225 600 ct 1200 ct 300 .4 .075 4.1 60 144 36 1:1. 41 1. 41:1 

W-26230 640 ct 12.8 ct 3.2 .4 .075 3.9 64 1.5 .38 7.07: 1 14.14: I 

Wr26235 700 ct 100 ct 25 .4 .075 3.8 70 12 3 2.:65:1 5.29;1 

W-26240 800 ct 12. B ct 3.2 .4 .075 3.5 80 1.5 .38 7.9 :1 15.8:1 

W-26245 BOO ct 48 ct 12 .4 .075 3.5 80 5.8 1. 45 4.08:1 8.16:1 

W-26250 800 ct BOO ct 200 .4 .075 3. S 80 96 24 1:1 2:1 

W-26255 90U ct 600 ct 150 .4 .075 3.3 90 72 18 1. 22:1 2.45: 1 

W-26260 1000 ct 12 ct 3 .4 .075 3.2 100 1.5 .38 9.13: 1 18.3:1 

W-26265 1000 ct 50 ct 12.5 .4 .075 3.2 100 6 1.5 4.47 :1 8.94:1 

W-26270 1000 ct 1000 ct 250 .4 .075 3.2 100 120 30 1:1 2:1 

W-26275 1060 ct 12.8 ct 3.2 .4 .015 3. I 106 1.5 .38 9.1:1 18.2:1 

W-26280 1200 ct 12.8 ct 3.2 .4 .075 2.9 120 1.5 .38 9.68:1 19.4:1 

W-26285 1200 ct 500 ct 125 .4 .075 2.9 120 60 15 1. 55:1 3.1:1 

W-26290 1200 ct 1200 ct 300 .4 .075 2.9 120 140 35 1:1 2:1 

W-26295 *1200 ct 1200 ct .4 .075 2.9 120 140 1:1 

W-26300 1500 ct 12 ct 3 .4 .075 2.6 150 1.5 .38 11. 2:1 22.4:1 

W-26305 1500 ct 500 ct 126 4 .075 2.6 150 60 15 1. 73:1 3.46:1 

W-26310 *1500 ct 600 ct .4 .075 2.6 150 72 1. 58:1 

W-26315 * 1500 ct 1500 ct .4 .075 2.6 150 180 1:1 

W-26320 1600 ct 12. B ct 3.2 .4 .075 2.5 160 1.5 .38 11.2:1 22.4:1 

W-26325 2000 ct 8et 2 .4 .075 2.2 200 1 .25 15.8:1 31. 6:1 

W-26330 2000 ct 2000 et 500 .4 .075 2.2 200 240 60 1:1 2 ;1 

W-26335 *2000 ct 2000 ct .4 .075 2.2 200 240 1:1 

W-26340 2000 ct 8000 ct 2000 .4 .075 2.2 200 960 240 1 :2 1:1 

W-26345 2500 ct 2500 ct 625 .4 .075 2 250 300 75 1:1 2: 1 

* * * D,scount Prices: 1·9 Net; 10·24 less 10%; 25·491es8 16%; 
50·991e8s 23%; 100.499 less 30% 

*INCLUDES ELECTROSTATIC SHIELD 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 
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58 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIce Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

5600 

PICO 
PRICES 
1·9 .. •• 

W-
Series 

15.84 

15.84 

15.84 

15.84 

15.84 

16.80 

16,80 

19.96 

16.80 

16.80 

15.11 

19.96 

19.96 

15.11 

16.80 

16.80 

19.96 

16.80 

16.80 

15.11 

16.80 

16.80 

19.96 

15.11 

15.11 

19.96 

19.96 

16.80 

19.96 

22.90 

22.90 

20.68 

17.52 

17.52 

17.52 

17.52 

17.52 

17.52 

17.52 

15.11 

15.84 

15.84 

15.84 

15.84 

17.52 

15.84 

15.84 

15.84 

15.84 

23.64 

15.84 

15.84 

15.84 

17.52 

17.52 

15.84 

14.27 

14.27 

14.27 

19.51 

15.84 

17.52 

17.52 

17.52 

15.84 

20.68 

20.68 

22.90 

20.68 

20.68 

A'2324 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 

NUMBER 
IMPEDANCE PRIMARY DC PRIM/SEC PRICES 

OHMS 400 UNBAl PRIM RESISTANCE 1·9·· • PRIMARY SPLIT DC DC OHMS SEC. SEC 
WSeries IMPED WINDINGS 1KHz Hz ... ... CURRENT RESIST SER PAR SER PAR IN-
Plug·ln OHMS S~R PAR 1IIIIIer 1IIIIIIr ml OHMS CONN CONN CONN CONN Series 

W-26350 3000 cl 3000 ct 725 .4 .075 1.8 300 360 90 1:1 2: 1 16.80 

W-26355 "'3000 ct 3000 ct .4 .075 1.8 300 360 1:1 22.90 

W-263GO 3600 ct 3600 ct 900 .4 .075 1.7 360 432 108 1:1 2:1 lS.80 

W-26365 4000 ct 16 ct 4 .4 .075 1. 6 400 1.9 .47 15.8:1 31. 6:1 20.68 

W-26370 4000 ct 600 ct 150 .4 .075 1.6 400 72 18 2 58:1 5.16:1 :.l0.68 

W-26375 4000 ct 1000 ct 250 .4 .075 1.6 400 120 30 2:1 4: 1 22.90 

W-2638D *4000 ct 8000 ct .4 .075 1.6 400 960 1:1. 41 22.90 

W-26385 5000 ct 500 ct 125 .4 .075 1.4 500 60 15 3.16:1 6,32:1 17.52 

W-26390 5000 ct 5000 ct 1250 .4 .075 1.4 500 600 150 1:1 2:1 17.52 

W-26395 7500 ct GO ct 12.5 .33 .075 L2 750 6 1.5 12.2:1 24.5:1 1752 

W-26400 7500 ct 100 ct 25 .33 .075 1.2 750 12 3 8.66: I 17.3:1 17.52 

W-26405 7500 et 600 c:t 150 .33 .075 1.2 750 72 18 3.54:1 7.07:1 19.51 

W-26410 7500 ct 2500 c:l 625 .33 .075 1.2 750 300 75 1.73:1 3.46:1 19.51 

W-26415 "7500 ct 7500 ct .33 .075 1.2 750 900 1:1 22.90 

W-26420 8000 ct 12.8 ct 3.2 .3 .075 1.1 800 1.5 .38 25:1 50:1 17.52 

W-26425 8000 ct 1000 et 250 .3 .075 1.1 800 120 30 2.83:1 5.66: 1 19.51 

W-26430 *8000 d 1200 ct .3 .075 1.1 800 144 2.58:1 22.90 

W-26435 *9000 ct 9000 ct .27 .075 1.1 900 1080 1:1 22.90 

W-Z6440 10. 000 ct 12.8 ct 3.2 .25 .075 1.0 1000 1.5 .38 Z8:1 56:1 15.84 

W-26445 10,000 ct 16 d 4 .25 · 075 La 1000 1. 92 .48 25:1 50:1 l.'i.R4 

W -26450 10.000 et 100 ct 25 .25 .075 1.0 1000 12 3 10:1 20:1 17.52 

W-26455 10,000 et 200 ct 50 .25 .075 1.0 1000 24 6 7.07:1 14.14:1 17.52 

W-26460 10,aOOet 500 ct 125 .25 .075 1.0 1000 60 15 4.47:1 8.94: 1 17.52 

W-26465 lO,OOOct 600 ct 150 .25 .075 I.U 1000 72 18 4.0B:l 8.16:1 17.52 

W-26470 10, 000 ct 1000 ct 250 .25 .075 1.0 1000 120 30 3.16 :1 6.32:1 I7.52 

W-26475 10.000 ct 1200 ct 300 .25 ,075 1.0 1000 144 36 2.89:1 5.77: 1 20.68 

W-26480 10,000 ct 1500 ct 375 .25 .075 1.0 1000 180 45 2.58:1 5.16: 1 20.68 

W-26485 10,000 ct 2000 ct 500 .25 .07 5 1.0 1000 240 60 2.24:1 4.47: 1 20.25 

W-26490 10.000 ct 5000 ct 1250 .25 .075 1.0 1000 600 150 1. 41:1 2.83: 1 20.62 

W-26495 10,000 ct 7500 ct 1875 .25 .075 1.0 1000 900 225 1.15:1 :::.3;1 20.68 

W-26500 10,000 ct 10,000 et 2500 .25 .075 1.0 1000 1200 30U 1:1 2:1 19.96 , 
W-26505 *10,000 ct 10, 000 ct .25 .075 1.0 1000 1200 1-1 22.90 

W-26510 15,000 ct 400 ct 100 .16 .075 .82 1500 48 12 6.12:1 12.24:1 19.96 

W-26515 15,000 d 500 ct 125 .16 .075 .82 1500 60 15 5.48:1 10.95:1 19.96 

W-26520 15,000 ct 600 ct 150 .16 · 075 .82 1500 72 18 5:1 10:1 19.96 

W-26525 15,000 ct 10, 000 ct 2500 .16 ,075 .82 1500 1200 300 1. 22:1 2.45:1 19-96 

W-26530 *15, 000 et 15,000et .16 .075 .82 1500 1800 1'1 22.90 

W-26535 15, 000 et 15,000 et 3750 .16 .075 .82 1500 1800 450 1:1 2:1 20.68 

W-26540 16,000 ct 1. 000 et 250 .15 .075 .8 1600 1'2.0 30 4: I 8:1 20.68 

W-26545 20,000 et 500 et 125 .125 .075 .7 2000 60 15 6.33:1 12.65;1 19.96 

W-26550 20,000 ct 600 d 150 .125 .075 .7 2000 72 18 5.77:1 11.55:1 19.96 

W-26555 20, 000 ct 800 ct 200 .125 .075 .7 2000 96 24 5:1 10:1 18.24 

W-26560 20,000 ct 1000 et 250 .125 .075 .7 2000 120 30 4.47:1 8.94:1 22.90 

W-26565 20,000 ct 5000 et 1250 .125 .075 .7 2000 600 150 2;1 4:1 19.96 

W-26570 20, 000 ct 10, 000 et 2500 .125 .075 .7 2000 1200 300 1.41:1 2.83:1 19.96 

W-26575 *20, 000 ct 20,000 ct .125 .075 .7 2000 2400 1:1 22.90 
W-26580 25,000 et 500 et 125 .1 .075 .63 2500 60 15 7.07:1 14.14:1 20.68 

W-26585 25, 000 ct 1000 et 250 .1 .075 .63 2500 120 30 5:1 10:1 20.68 

W-26590 30,000 ct 50 et 12.5 .083 .075 .58 3000 6 1.5 24.5:1 49:1 20.68 

W-26595 30, 000 ct 1200 ct 300 . 083 .075 .58 3000 144 36 5:1 10;1 20.68 

W-26600 30.000 ct 500 ct 125 083 · 075 .58 3000 60 15 7.75:1 15.5:1 20.68 

W-2660S 30,000 ct 200 et 50 .083 .075 .58 3000 24 6 12.25;1 24.5'1 20.68 

W-26610 30.000 ct 5,000 ct 1250 .083 ,075 .58 3000 600 150 2.45:1 4.9:1 20.68 

W-26615 30,000 ct 10,000 et 2500 .083 .075 .58 3000 1200 300 1. 73:1 3.46:1 20.68 

W-26620 30,000 ct 3D, 000 ct ,083 .075 .58 3000 3600 1:1 22.90 

W-26625 40, 000 ct 400 et 100 .052 .062 .5 4000 48 12 10:1 20:1 22.90 

W-SHIELD MU-METAL SHIELD .37"D x .32"H (9.4ImID x 8.1mmH) SINGLE SHIELD 2.34 
WXX-SHIELD MU-METAL SHIELD _395"D x .33"H (lOmrnD X B.4mmH) USE WITH W SHIELD FOR DOUBLE SHIELDING 2.34 

*INCLUDES ELECTROSTATIC SHIELD 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS AND !\1EASUREMENTS 
ARE LISTED FOR BOTH SERIES .AND PARALLEL CONNECTIONS. 
TWO VALUES OF INDUCTA;-..ICE. EACH AT A PARTICUlAR VALUE 
OF D.C. CURREl'\T, ARE LISTEI1 FOR EACH INDUCTOR. 

PICO 
PART INDUCTANCE: DC CURRENT DC RESISTANCE PRICE*H 

I-'N,--U:..:M-"B:..:E,--R_+--_·_H_E_NR---:;IE_CS~-+ ___ ;-__ t-__ OHMS 1-9 i 0.1 4 
SERIES 08 10 

PARALLEL '~~; 2~ 
W -26705 

25 
15.84 

6.5 

105 

26 15.84 

630 
15.84 

160 

{ o. 9 2 
W-26710 SERIES 0.5 6 

{ .23 4 
PARALLEL .13 12 

s~rEs~{~2"<5~--~--t--------r---~ 
W-26715 0,9 

PARALLEL 0.6 
0.23 

2300 

575 
16.82 W -26720 { 

4.5 
SERIES 1. 2 

PARALLEL ~: ~ 

* * * DIscount PrIces: 1·9 Net; 
10-24 less 10%; 25-49 less 16%; 
50-99 less 23 r/o; 100-499 less 30% 
Ordering Instructions: 
No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5600 

PICO's 
ultra-miniature 
transfonners 

WSERIES 
Plug-In 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

] c: 
c: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

:j[C 
3 ~ 7 

SCHEMATIC FOR INDUCTORS 

1~2 SERIES CONNECTIO 
4 7 

N 

1~2 PARALLEL 
4 7 CONNECTION 

FEATURES 

_EXTREME RESISTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

'PICO IS APPROVED QPL SOURCE (MIL-T-27) 

_MAGNETIC SHIELDS AVAILABLE 

-ELECTROSTATIC SHIELDING CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

_SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE 0 
ENCAPSULAN'I. NO MENISCUS IN LEAD AREA. 

_EVERY UNIT IN THIS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICOtS SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAIlS. 

This Product i. Patented 

-

PIce 
Electronics, 
'nc. 
453 N. MacQuesten Pkwy. 

Mt. Vernon, NY 10552 

914-699-5514 
TWX 7105620113 

F 

A·2325 



5600 

ultra-miniature 
transfonners 

71000 SERIES 

rIQ 385 

MAX. 060 I. .060 I . 

~. =9 .027 

.010'" . 
L .015 

DUMMY PIN r. 385 ---j 

::P3::} 
yJ[060 

L~_ INDEX CORNER AT PIN #- I 
TERMINALS ARE CLOCKWISE 
FROM PIN" I 

DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATIONS 

e MIL-T-27: 
All Units Meet MIL-T-27. Military 
Desig:nation is TFSR21ZZ for 
TransIormrrs, TF5R20ZZ for 
Inductors. 

e MAXIMUM DISTORTION: . 
5r} With Rated Power Level at 
1 KHz and 400 Hz. 

eDIELECTRIC STRENGTH: . 
All Units Tested at 200 V RMS. 

INSULATION RESISTANCE: 
Grpater Thall 10,000 Megohms at 
300 V DC. 

eWEIGHT: • 
3 Grams. 

e O[ERATINg TEMPE~ATURE: • 
-55 c to +105 c (All Umts Can Be 
SupPbied to Class S Requir(\ments, 
+130 c) 

e TERMINALS: .•••••.•. 
Conductor is Copper Clad Steel. 
Tinned 100%. Electroplated Per 
MIL~T-I0727 A and ASTM CCS B452. 

eTHERMALSHOCK: .••••.• 
25 Cycles, Method 1070, 
MIL~STD-202E, Test Condition A-I. 

TRANSFORMERS 

PRIMARY 
PICO PART IMPED 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
NUMBER OHMS SER PAR 

71UO;~ 

71005 

71010 

71015 

710:20 

71025 

710:JO 

710:35 

7W·1U 

71045 

71050 

71055 

71060 

71065 

71070 

71075 

71mm 

71085 

71090 

71095 

71100 

71105 

71110 

71115 

71120 

71125 

71l:l0 

71135 

71140 

71145 

71150 

71155 

71160 

71165 

71170 

71175 

71180 

7111'.5 

71190 

71195 

71200 

7120fi 

71210 

ilUS 

71220 

71225 

712:~O 

712:15 

71240 

71245 

712t:iO 

712t:i5 

71260 

71265 

71270 

71"1.75 

71280 

7121'.5 

71290 

71295 

71:100 

71:lO5 

71310 

71:121) 

7J:no 

71:1:11'; 

71:140 

71:14.'1 

10 d 

20 et 

20 ct 

32 et 

40 d 

48 ct 

50 ct 

80 d 

100 et 

100 c1 

10 c\ 

8et 

20 d 

32 et 

40· ct 

16 et 

50 d 

32 d 

40 ct 

100 d 

120 ct 12.8 d 

120 ct 60 ('\ 

lZ0d 120d 

ISO ct 

150 d 

150 ('j 

150 tl 

12 d 

50 d 

100 et 

150 ("[ 

150("[ 600et 

200et 200et 

300 c\ 12 d 

300 ct 50 l·~ 

300 ct ISO ct 

300 ct 300 (·t 

300 c( GOO et 

::I20d 12.8ct 

400 ("t 40 ("( 

400 ct 120 (·t 

400ct 200et 

400 c\ 400 d 

400 ct 1000 rt 

400 d 2000 ct 

400 <:t 4000 ("( 

500 ("( 12.8 el 

500 ct 16 cl 

500 c( 50 (·1 

500 et 150 d 

500 d 500 ("( 

"'"SOD et 500 d 

500 et 500 l"I 

600et 12.8ct 

600 d 

600 l"t 

600 ct 200 d 

600 ct 600 t"l 

~600 d 600 d 

600 ct 1200 d 

.640 l"t 12.8("( 

700d 100("1 

BOOd 12.8("1 

800 l"t 48 l"I 

1300 l"l 800 d 

900 d 

1000 ("\ 

1000 t"I 

600 d 

12 d 

50 d 

1000 d 1000 c! 

lOtiO ("\ 12.8 (·t 

1200 ct 12. B ('\ 

1200 ct 500 ct 

1200 d 1200 ct 

·1200 d 1200 ct 

1500et 12d 

1500 ('1 500 ct 

·1500 ct 600 d 

·l'iOOct ISOOc! 

I600c( 12.8d 

2000 ("\ B et 

2000 d 2000 ct 

·2000 ct 2000 ct 

2000 c( 8000 et 

2500 ct 2500 l"I 

2.5 

10 

12.5 

10 

25 

3.2 

15 

30 

12.5 

25 

37.5 

150 

50 

3 

12.5 

37.5 

75 

150 

3.2 

10 

30 

50 

100 

250 

500 

1000 

3.2 

12.5 

37.5 

125 

150 

3.2 

7.5 

12 

50 

150 

300 

3.2 

25 

3.2 

12 

200 

150 

12.5 

250 

3.2 

:l.2 

125 

300 

125 

3.2 

500 

2000 

625 

POWER WATTS 

400 
1KHz Hz 

and 'lId 
blgll" IIlglm 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

. (J75 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

SECONDARY 
PRIMARY DC TURNS RATIO 

PRIM/SEC UNBAL PRIM RESISTANCE 
DC DC OHMS SEC SEC 

CURRENT RESIST SEft PAR SER PAR 
ma OHMS CONN CONN CONN COH.N 

31.6 

22.3 

22.3 

11.6 

15. B 

1. 1 1. 3 .33 1:1 2:1 

2.2 .25 1. 58:1 

2.2 2.6 .65 1:1 

1:1 

1:1 

3.16:1 

2:1 

2:1 

2:1 

3,5 4.2 1,05 

4.5 1. 2 

14.4 

14.1 

11.1 

10 

10 

5.3 1.9 .48 1.73:1 

5.6 6,5 1. 6 1:1 

1. 58:1 

3.46:1 

2:1 

3.16:1 

3.16:1 

2: 1 

9.-1 

9.1 

9.1 

S.2 

8.2 

8.2 

8.2 

10 

10 

12 

12 

12 

15 

15 

15 

15 

8.2 15 

20 

5.8 30 

5.8 3D 

5.8 30 

5.8 30 

5.8 :m 
5. (l 32 

40 

40 

4.5 1. 2 

12 

1. 58: 1 

1:1 

1. 5 .38 3.06: 1 

7.2 1. 8 1. 41: 1 

14.:5 3.6 1: 1 

1.5 .38 :1.54:1 

1.5 

12 

IG.8 4.2 

1. 73: 1 

1.22: 1 

1:1 

6.12: 1 

2.1:13:1 

2:1 

7.08:1 

3 .. 46:1 

2.45:1 

2:1 

70 17.5 1:2 1:1 

24 6 1:1 2:1 

1. 5 .313 5: 1 10:1 

1.5 2.45:1 4.9:1 

18 4.5 1.41:1 2.83:1 

36 1:1 2:1 

72 18 1:1.41 1.41:1 

1. 5 .38 5:1 10:1 

4.5 1. 1 3.16:] 6.32:1 

143.51.83:1 3.65:1 

5600 

PICO 
PRICES 
1·9-" ... 

16.6:2 

16.6:2 

16.6:2 

16.6:2 

166:.! 

IS.xS 

20.9·\ 

209:1 

IS.l-15 

17.6:\ 

17.6:1 

20.9:J 

176;) 

17.6:\ 

15..'\5 

Ii 6:J 

17.6:l 

20.9:1 

l."i 85 

15.85 

20.93 

20.9:J 

40 24 1.41·1 2.B3:1 17.6:\ 

40 48 12 1: 1 2: I :W.9:i 

40 120 30 1:1.58 1.26:1 24.01 

40 240 60 1:2.24 1:1.12 24.01 

40 480 120 1 :3.16 1:1. 58 216H 

4.5 

4.5 

4.5 

50 1. 5 .38 6.25:1 12.5:1 18.:17 

50 .5 5.6:1 11.2:1 li·en 
50 1.5 3.16:1 6.32:1 18.:n 

4.5 50 18 4.5 L83:1 3.65:1 IH.:l7 

4.5 50 60 15 1:1 2:1 IH.:17 

4.5 50 GO 1:1 IH.:17 

4.5 

4.1 

50 72 18 1:1.1 L83:1 1H.:n 

4.1 

4.1 

4.1 

4.1 

60 

GO 

GO 

60 

GO 

4.1 60 

1.5 .3B G.85:1 

3.6 .9 4.47:1 

s.a 1.45 3.54:1 

24 

72 18 

72 

1. 73:1 

1:1 

1:1 

13,7:1 

8.94:1 

7.07:1 

3.46:1 

2:1 

4.1 GO 144 3(; 1:1 41 1. 41·1 

3.!J 64 1.5 .38 7.07:1 14.14:1 

3.8 70 12 2.:65:1 5.29:1 

:l. 5 80 1.5 .38 7.ll:1 15.8:1 

:1. 5 80 

:L 5 80 

3.3 90 

3.2 100 

3.2 100 

5.8 1.45 4.08:1 

96 24 1:1 

72 18 1. 22:1 

1.5 .38 9.13:1 

1. ~ 4.47:1 

3.2 100 120 30 1:1 

3.1 106 1.5 .31:l 9.1:1 

2.9 120 I.S .3B 9.613:1 

2. 9 120 60 15 1. 55:1 

2.9 120 140 35 1:1 

2.9 120 140 1:1 

2.6 ISO 1.5 .38 11 2: 1 

2.6 150 GO 15 1.73:1 

2.6 150 72 1.58:1 

2.6 150 180 1:1 

2.5 160 1.5 .3!:} 11.2:1 

2.2 200 .25 15.l:l:1 

2.2 200 240 GO 1:1 

2.2 200 240 

2.2 200 960 240 

250 300 75 

1:1 

1:2 

1:1 

8.16: 1 

2: I 

2.45:1 

113.3:1 

8.94: I 

2:1 

18.2: 1 

Hl.4:1 

3. 1;1 

2:1; 

22.4: 1 

3.46: 1 

22.4:1 

31. 6:1 

2: 1 

2: 1 

15.H5 

16.02 

16.02 

1().62 

!G.o2 

IH.:l1 

HUi2 

16.62 

16.62 

16.62 

24.79 

16.62 

16.62 

16.62 

HU7 

18.:17 

16.62 

14.96 

14.96 

14.96 

20.46 

16.6:2 

lR:17 

lH.:17 

lR:17 

16.62 

21.6H 

21.5H 

24.01 

2UiH 

21.6H 

* * * Discount Prices: 1-9 Net; 10-24 less lor;,); 25-49 less 16('/0; 
50-99 less 23%; 100-499 less 30% 

·INCLUDES ELECTROSTATIC SHIELD 

Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon. New York. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552.914-699-5514. TWX 7105620113 

A·2326 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

PRIMARY 
PICO PART IMPEO 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
NUMBER OHMS SER PAR 

71:~5() 

71:155 

71:lfiO 

71:165 

71:\70 

71:175 

7l:UW 

71:IH5 

71:190 

71395 

71400 

71405 

71410 

71415 

71420 

7142;) 

714:10 

714:15 

71440 

71445 

71450 

71455 

71460 

71465 

71470 

71475 

7141'10 

714H5 

71490 

71495 

71500 

3000 ('\ 3000 d 

* 3000 ('t 3000 ['I 

3600 ct 3600 ct 

4000 ct 16 ct 

4000 ct 600 d 

4000 ct lOOQ ct 

'4000 d 8000 d 

5000 ct 500 ct 

5000 d 5000 ct 

7500 I:t 50 et 

7500 d 100 et 

7500 d 600 d 

7500 d 2500 d 

·7500 ct 7500 l't 

8000 d 12.8 l:t 

8000 ct 1000 l:t 

·8000 l:t 1200 l't 

*9000 t:t 9000 ct 

10,000 d 12.8 d 

10.000 <:t 16 l't 

10, 000 et 100('( 

10.000 ct 200 d 

10. 000 ct 500 d 

10. 000 d £00 d 

10,000 ct 1000 d 

10.000 d 1200 d 

10.000 ct 1500 ct 

10,000 ct 2000 l't 

10, 000 et 5000 d 

10,000 d 7500 ct 

10.000 ct 10.000 ct 

71505 ·10,000 ct 10.000 ct 

71510 15.000 ct 400 d 

71.')1!i 15,000 c:t 500 ct 

71520 15.000 ct 600 d 

71525 IS, 000 d 10, 000 ct 

715::10 ·15,OOOct 15,000d 

715:15 15,000 d 15,000 ct 

71540 

71545 

71550 

71555 

71560 

71565 

71570 

16.000 ct 1,000 ct 

20, 000 ct 500 ct 

20,000 ct 600 d 

20,000 d 800 ct 

20. 000 ct 1000 cl 

20,000 ct 5000 ct 

20,000 ct 10,000 d 

71575 +20,000 ct 20.000 cl 

71580 

715H5 

71590 

71595 

71600 

71605 

71610 

71615 

25.000 ct 500 cl 

25, 000 ct 1000 ('I 

30. 000 ct 50 ct 

30,000 cl 1200 ct 

30 000 ct 500 ct 

30,000 ct 200 ('t 

30 000 cl 5,000 (:! 

30,000 ct 10,000 d 

71620 ·30.000 ('I 30,000 tt 

71625 40, 000 ct 400 ct 

725 

900 

150 

250 

125 

1250 

12.5 

25 

150 

625 

3.2 

250 

3.2 

25 

50 

125 

150 

250 

300 

375 

500 

1250 

1875 

2500 

100 

125 

150 

2500 

3750 

250 

125 

150 

200 

250 

1250 

2500 

125 

250 

12.5 

300 

125 

50 

1250 

2500 

100 

.1NCLUDE.:S EL~CTROSTATIC SHIELD 

POWER WATTS 

400 
1KHz Hz 

Inll Inll 
higher hlgllir 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.'33 

.33 

.33 

.33 

.33 

.3 

.3 

.3 

.27 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.25 

.16 

.16 

.16 

.16 

.16 

.16 

.15 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

075 

.075 

.075 

.075 

.075 

.075 

.075 

,075 

,075 

,075 

,075 

.075 

.075 

,075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

.075 

,075 

.125.075 

,125.075 

.125 

.125 

.075 

.075 

.125 .075 

.125 .075 

.125 

.1 

.075 

.075 

.1 .075 

.OB3 .075 

.083" .075 

.083 . 075 

.083 .075 

,083 .075 

.OB3 .075 

.083 

,onz 
.075 

.062 

TRANSFORMERS 

SECONDARY 
PRIMARY DC 

UNBAL PRIM RESISTANCE 
DC DC OHMS 

CURRENT RESIST SER PAR 
ma OHMS CONN CONN 

360 90 

360 

432 lOt! 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
SER PAR 

CONN CONN 

1:1 

1:1 

LI 

2: I 

2:1 

1'.1:: 

1.8 

1.1 

1. 6 

1.6 

300 

300 

360 

400 

400 

L 9 .47 15. !:l:! 31. 6:1 

5.16:1 72 Hl 2 51:1:1 

1.6 

1.6 

1.4 

1.4 

1.2 

400 120 30 

400 960 

500 60 15 

500 600 150 

2:1 

1: 1. 41 

3.16:1 

1:1 

750 1. 5 12.2:1 

750 12 S.66:1 

750 72 

750 300 

750 900 

18 
75 

3.54;1 

1. 73:1 

1:1 

4: I 

6.32: 1 

2: 1 

24.5:1 

17.3; 1 

7.07: 1 

3.46:1 

1.2 

1.2 

1.2 

1.2 

1.1 BOO 1. 5 .38 25; 1 50: 1 

1.1 

1.1 1.1 
1.0 

1.0 

8UO 120 30 2.83:1 5.66: 1 

1.0 

1.0 

1.0 

1.0 

800 144 

900 1080 

1000 1. 5 

1000 1. 92 

1000 12 

1000 24 

1000 60 

1000 72 

15 18 
1.0 1000 120 30 

1. 0 1000 144 36 

1. a 1000 180 45 

1.0 1000 240 60 

1. 0 1000 600 150 

1. a 1000 900 225 

1. 0 1000 1200 300 

1.0 1000 1200 

.82 1500 48 12 

.82 1500 60 15 

.82 1500 72 18 

.82 1500 1200 300 

.82 1500 1800 

· B2 1500 1800 450 

.8 

.7 

.7 

.7 

.7 

.7 

.7 

.7 

1600 120 30 

2000 £0 15 

2000 72 18 

2000 96 24 

2000 120 30 

2000 600 150 

2000 1200 300 

2000 2400 

.63 2500 60 15 

.63 2500 120 30 

2.58:1 

1:1 

.38 28:1 

.41:1 25:1 

10:1 

7.07:1 

4.47:1 

4,08: 1 

56:1 

50:1 

20:1 

14,14:1 

8.94:1 

8,16:1 

3.16:1 6.32:1 

2.89:1 5.77:1 

2.58:1 5.16: 1 

2.24:1 4.47:1 

1.41:1 2.83: 1 

1. 15: 1 ~. 3: 1 

1:1 2:1 

1:1 

6.12:1 12.24'1 

5.48;1 10.95:1 

5:1 10:1 

1.22:1 2.45:1 

1·1 

1:1 

4:1 

2:1 

8:1 

6.33:1 12. !l5:1 

5.77;1 1'1. 55;1 

5;1 10:1 

4.47:1 8.94;1 

2: 1 4:1 

1.41:1 2.83: 1 

1:1 

7.07;114.14:1 

5:1 lO:! 

· 58 3000 1. 5 24.5:1 49:1 

.58 3000 144 36 

.58 3000 60 15 

.58 3000 24 

· 58 3000 600 150 

.58 3000 1200 300 

· 58 3000 3GOO 

, 5 4000 48 12 

5:1 10:1 

7.75'1 15.5:1 

12.25;1 24.5'1 

2.45:1 4,9:1 

1. 73:1 3,46:1 

1;1 

10:1 20:1 

••• Discount Prices: 1~9 Net; 

PICO 
PRICES 
1-9." to 

17.0:\ 

<!4.Ul 

17,6:\ 

:.J.l.tiK 

:l1,tiH 

:M,OI 

24,0\ 

IH,:17 

lI'U7 

11'\,:17 

!1'I,:j';' 

:.W.46 

20.46 

24,01 

1H.:11 

20.46 

24,(J1 

24.01 

1662 

16,62 

HU7 

IH.:17 

IH,:17 

IH.:17 

IH.:17 

2UiH 

2UiH 

21.24 

21.62 

21.6H 

2(J,9l 

l4 Ul 

lO,92 

2(J,92 

20,92 

:W.92 

24.01 

21,6H 

21.6H 

20,92 

:,10,92 

191:1 

24 OJ 

2{),9:l 

20.9:1 

2401 

lL6H 

ll.nH 

210H 

21.oH 

:!1.6K 

~1.6K 

11 tiK 

:t4,Ul 

24.01 

10-24 less 10%; 25-49 less 16%; 
50-99 less 23%; 100-499 less 30 rj, 

Ordering Instructions: 

INDUCTORS 
ALL INDUCTOn::; HAVE SPLIT WINDlN(3S AND ME ASliHEMENTS 
ARE LLSTED FOB BOTH SEHIES AND PAHALLEL CON]\;l·;CTIOt\S. 
TWO VALUES OF INDUCTANCE, EACH AT A PARTICULAR VALUE 
OF D.C, ClJIlHENT, ARE LISTED FOR EACH II\:DUCTOR. 

PICO 
PART 

NUMBER 

71705 

71710 

INDUCTANCE 
m:NRlES 

i 0.1 
SERIES 08 

PARALLEL '~~1 

SFHIFS { 0.5) ,. 0.5 

DC cunm·;NT 

10 

20 

DC HI-;SISTANCE 
OHMS 

25 

6.5 

105 

PRICE··~ 

1-' 

1662 

16,62 

PARALLEL {:g 12 

--:----4---------4-----~ 
S 1·;IHi'.S {~:. ~ ~ 

7171fi 16.62 
160 PARALLEL { ~: ~3 ~ 

r--.----- --- ------- ,-------- .. -------'--jl-------j 
SJo:HH:s ~ 4.5 42 

1.2 
717:.W PARALLEL 1. 1 

0.3 

17.64 

No minimum. Net 30 days 
F.O.B.l'dt. Vernon, New York. 

71000 SERIES 

SCHEMATICS FOR TRANSFORMERS 
WITH SPLIT SECONDAR IES IjC: 
: c: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

:lir : 
3J1[8 

5 

SCHEMATIC FOR INDUCTORS 

5600 

l~~IES CONNECTION 
3~4 

1~2 PARALLEL 
3 ~ 4 CONNECTION 

FEATURES 

_EXTREME RESTSTANCE TO THERMAL SHOCK 

-ULTRA MINIATURE SIZE 

-PICO IS APPROVED QPL SOURCE (MlL-T~27) 

_MAGNETIC SHIEW DESIGN AVAILABLE 

_ELECTROSTATIC SHIELDING CAN BE ADDED 

-VARIATION OF STANDARD DESIGNS AVAILABLE 

_SPECIAL PRODUCTION TECHNIQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULAN1. NO MENISCUS IN LEAD AREA. 

-EVERY UNIT IN THTS CATALOG CAN BE MADE 
WITH A 300 THERMAL CYCLE GUARANTEE 
USING PICOtS SPECIAL SR CONSTRUCTION, 
CONTACT FACTORY FOR DETAILS. 

This Product is Patented 

PICO 
Electronics, 
'nc. 
453 N. MacQuesten Pkwy. 

Mt. Vernon, N.Y. 10552 

914-699-5514 

TWX 7105620113 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2327 



5600 

PICO's 
ultra-miniature 
transtonners 

Y SERIES 
Plug-In 

.35" MAX'~-'-(B.9 MAX.) .46" MAX. 
L (11. 7 MAX.) 

.~ -r 
(0.51) 1.00", .. 25" 

(25.4 i6. 35) 

--~ 
.25" DlA. 

(6.35 DlA'~'175" DlA. 
(4.45 DlA.) 

.450 

WHITE DOT AT TERMINAL fl 
TERMINALS CLOCKWISE 
FROM PIN HI 

DIMENSIONS ARE IN INCHES (MM) 

SPECIFICATIONS 

• MIL-T-27: ••..•.• , • 
All Units Meet MIL-T-27, Military Designation is TF5R21ZZ, 
for Transfor"lers, TFR20ZZ for Inductors. 

• FREQUENCY RESPONSE: . • 
~3db, 300 Hz - 100 KHz at 1,0 Milliwatt. 

o MAXIMUM DISTORTION: . . , 
5/} With Rated Power Level at 1 KHz, 400 Hz and 300 Hz. 

• DIELECTRIC STRENGTH: 
All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE: 
Greater Than to, 000 Megohms at 300 V DC. 

• WEIGHT: 
3 Grams 

• OPERATING TEMPERATURE: 
_55°c to +lOSoc (All Units Can Be 
Supplied to Class S Requiref'lents, +1300 C). 

PICO PART 
NUMBER 

Y Series 
Plug·ln 

TRANSFORMERS 

PRIMARY 
IMPEDANCE 

OHMS 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

POWER WATTS 

400 300 
1KHz Hz Hz 

'lid flIf alld 
I!IgIII.r IIIgll., hlglllf 

PRIMARY 
UNBAL 

DC 
CURRENT 

m. 

PRIMARY 
DC 

RESIST 
OHMS 

Y-27003 10ct 10ct 2.5.6 .2 .1 :31.6 1 

Y-27005 20ct Bct 2.6.2.1 22.3 2 

Y-27010 20ct 20ct 5 .6 .2 .1 22.3 2.1 

Y-27015 32ct 32ct 8 .6 .2 .1 17.6 3.4 

Y-27020 40ct 40ct 10 .6 .2 .1 15.8 4.2 

Y -27025 48 ct 16 ct 4 .6 .2 ,1 14.4 5 

Y-27030 50ct 50et 12.5.6 ,2 .1 14.1 5.25 

Y-27035 80et 32d 8 .6 ,2 .1 11.1 8.4 

Y-270fO 100 ct 40 et 10 .6 .2 .1 10 10 

Y-27045 100 ct 100 ct 25 .6 .2 .1 10 11 

Y-27050 120ct 12.8ct 3.2.6 .2.1 9.1 14,4 

Y-27055 120ct 60ct 15.6 ,2.1 9.1 14.4 

Y-27060 120et 120ct 30 .6 .2.1 9.1 14,4 

Y-27065 150et 12ct 3 .6 .2.1 8.2 15 

Y-27070 150et 50ct 12.5.6 .2.1 8.2 15 

¥-27075 150et 100d 25 .6 .. 2.1 8.2 15 

¥-270BO 150et lS0ct 37.5.6 .2.1 8.2 15 

¥-270B5 150 ct 600 et 150 .6 ,2.1 8,2 15 

Y-2'1090 200ct 200ct 50 .6 .2.1 '1 22 

Y-27095 300ct 12ct 3 .6 .2.1 5,8 30 

Y-27100 300et 50ct 12.5.6 .2.1 5.8 30 

y-:a1105 300et 150et 37.5.6 .2.1 5.8 30 

Y-27ll0 300ct 300et 75 .6 .2.1 5,8 30 

Y-271l5 300et 600ct 150 ,6 .2.1 5.8 30 

Y-27120 320et 12.8ct 3.2.6 .2.1 5.6 36 

Y-27125 400et 40et 10 .6 .2.1 5 40 

Y-2713D 40Dct 120ct 30 .6 .2.1 5 40 

Y-27135 400 ct 200 ct 50 .6 .2.1 5 40 

Y -27140 400 ct 400 ct 100 .6 .2 .1 5 40 

Y-27145 400et 1000ct 250 .6 .2.1 5 40 

Y-27150 400et ;WOOct SOD .6 .2.1 5 40 

Y-27155 40Dct 4aaOct 1000 ,6 .2.1 5 40 

Y-271BO 500et 12.8et 3.2.B .2.1 4.5 50 

Y-27165 500ct 16ct 4 .6 .2 ,1 4.5 50 

Y-27170 500ct 50ct 12.5.6 .2.1 4.5 50 

Y-27175 500ct 150ct 37.5.6 .2.1 4.5 50 

Y-271BO 500ct 500ct 125 .6 .2.1 4.5 50 

Y"-27185 *500ct SOOct .6.2.1 4.5 50 

Y-27190 500ct 600et 150 .6 .2.1 4,5 50 

Y-27195 600et 12.8ct 3.2.6 ,2.1 4.1 60 

5600 

SECONDARY 
DC 

RESISTANCE 
OHMS 

TURNl RATIO 
PRIMfSEC 

SEC SEC 

PlCO 
PRICES 
1~9 .*. 

SER PAR SER PAR Y
Se,ieS CONN CONN CONN CONN 

1. 25 .32 }:1 2:1 15.84 

.9 .23 1. 58:1 3.16:1 15.84 

2.25 .56 1:1 2:1 15.84 

4 1 1:1 2:1 15.84 

4.5 1.13 1:1 2:1 15.84 

1.8 .451.73:13.46:1 15.84 

5.6 1. 4 1:1 2:1 15.84 

4 1 1. 58:1 3.16:1 19.95 

4.5 1. 13 1. 58:1 3.16:1 19.95 

11.252,81:1 2:1 19.95 

1. 8 .45 3.06:1 6,12:1 15.11 

8.4 2.1 1.41:12,83:1 19.95 

16.8 4,2 1:1 2:1 19.95 

1.5 

6 

12 

.38 3,54:1 7.08:1 15.11 

1.51.73:13.46:1 16.79 

1.22:1 2,45:1 16.79 

18 4.5 1:1 2:1 19.81 

72 IS 1:2 1:1 16.79 

24 6 1:1 2:1 16.79 

1. 4 .35 5:1 10:1 15.11 

6 1. 5 2.45:1 4.9:1 16,79 

18 4.5 1.41:1 2.83:1 16.79 

36 9 1:1 2:1 19.95 

72 18 1:1.41 1.41:1 15.B4 

1.8 .45 5:1 10:1 15.11 

4.8 1.2 3.16:1 6.32:1 19.95 

14.5 3.6 1. 83:1 3.65:1 19.95 

24 6 1.4:12.83:116.79 

48 12 1:1 2:1 19.95 

125 31 1:1. 58 1. 26:1 22.89 

240 60 1:2.24 1:1.12 22.89 

480 120 1:3.16 1:1. 58 20.67 

1.5 

1.9 

6 

18 

60 

.38 6.25:1 12.5:1 17.75 

.48 5.6:1 11.2:1 17.75 

1. 5 3.16:1 6.32:1 17.75 

4.5 1.83:1 3.65:1 17.75 

15 1:1 2:1 17.75 

60 1:1 17.75 

72 18 1:1.11.83:115.84 

1.5 ,38 6,85:1 13.7:1 14.27 

Y.;.27200 600 et 30 et 7.5.6 .2.1 4.1 60 3.6 ,9 4.47:1 8.94:1 14.93 

Y -27205 SOO et 48 ct 12 . S .2 ,1 4.1 SO 5.8 1. 45 3.54:1 7.07:1 14.93 

Y-27210 BODet 200et 50 .6 .2.1 4.1 60 24 1. 73:1 3,46:1 14.93 

Y-27215''". SOOet SOGet 150 ,6 .2.1 4.1 SO 72 18 1:1 2:1 14.93 

Y -27220'·'" .600 ct 600 et .6.2.1 4.1 SO 72 1:1 14.9'3 

Y-27225"" BOO ct 1200 ct 300 .6 .2 ,1 4.1 60 144 36 1:1.41 1.41:1 14.93 

Y-27230 640ct 12.Bet 3.2.6 .2.1 3.9 64 1.5 .38 7.07:1 14.14:1 14.93 

Y-27235 700ct 100ct 25 .6 .2.1 3,8 70 12 3 2.65:1 5.29:1 14,93 

Y-27240 800ct 12.8et 3.2.6 .2.1 3.5 80 1.5 ,38 7.9:1 15.8:1 14.93 

Y-27245 BOOct 48ct 12 .6 .2.1 3.5 80 5.8 1.45 4.0B:l 8.16:1 17.75 

¥-27250 800ct 800ct 200 ,6 ,2.1 3.5 80 96 24 1:1 2:1 17.75 

Y-27255 900 ct 600 ct 150 .6 .2.1 3.3 90 72 18 1.22:1 2.45:1 15.84 

Y-27260 lOOOet 12et 3 .6 .2.1 3.2 100 1.4 ,359.13:118.3:1 15.84 

;oIT:~~~Nti~E'terConductor. Y-272B5 1000ct SOet 12.5.6 .2.1 3.2 100 6 1.5 4.47:18.94:1 17.75 
Conductor is Copper Clad Steel, Ti.nned 100%, Electroplated Per Y-27270 1000 ct 1000 ct 250 .6 ,2.1 3.2 100 120 30 1:1 2:1 17.75 
MIL-T-I0727A and ASTM ecs 8452. I-:Y;"-;;'27;;:2"'75~+-~10;;:6';'0 ;;:ct~+~1';'2.':;8:"'c,jt ":':';'3."'2~.';'6 -I:....~2-1....:... 1~+-"';:3;;:. 1:....-I-~1:;06~-+-.:.::;I:....::-5 +:.:.... "'38+9:.... :"'1,"'"1 +':"'8:". '-'14 -1-5-.8-4 ~ 

• THERMAL SHOCK: 
25 Cycles, Method 1070, MIL-STD-202E, Test Condition A-I. 

For immediate engineering assistance 
or to place an order-

Call Toll Free 800·431·1064 

PICO 
Electronics, 'nc. 
453 North Mac Questen Pkwy. 
Mt. Vernon, New York 10552 

914-699-5514. TWX 7105620113 

Y-27280 1200ct 12,Bct 3.2.6 .2.1 2.9 120 1.5 ,38 9,68:1 19.4:1 14.27 

Y-27285 1200ct 500et 125 .6 .2.1 2.9 120 60 15 1.55:1 3.1:1 14,27 

Y-27290 1200ct 1200et 300.6 .2.1 2.9 120 144 36 1:1 2:1 14.27 

Y-27295 ·1200ct 1200et .6.2.1 2.9 120 144 - 1:1 15.84 

Y-27300 1500ct 12et 3 .6 .2.1 2.6 150 1.44 ,36 11.2:1 22.4:1 15.84 

Y-27305 I5aOct 500et 125 .6 .2.1 2.~ 150 60 15 1.73:13.4S:1 17.75 

Y-27310 '"I500ct 600et .6.2 ,} 2.6 150 72 - 1.58:1 22.89 

Y-27315 '"1500ct 1500ct .6.2.1 2,6 150 180 1:1 17.75 

Y-27320 1600ct 12.8ct 3.2.S .2.1 2.5 160 1.5 .38 11.2:1 22.4:1 15.84 

Y-27325 2000ct Bet 2 .6 .2.1 2.2 200 .96 .2415.8:131.6:1 17.75 

Y-27330 2000ct 2000ct 500 .6 ,2.1 2.2 200 240 60 1:1 2:1 20.67 

Y-27335 *2000ct 2000et - .6 .2.1 2.2 200 240 1:1 22.89 

Y-27340 2000ct SOOOet 2000 .6 .2.1 2,2 ZOO 960 240 1:2 1:1 20.67 

Y-27345 2500 ct 2500 ct 625 .6 .2.1 2 250 300 75 1:1 2:1 20.67 

Y-27350 3000ct 3000et 725.6 ,2.1 1.B 300 360 90 1:1 2:1 16.62 

V-27355 '"3000 et 3000 ct .6.2.1 1. 8 300 360 1:1 - 22.89 

Y -27360 3600 ct 3600 ct 900 .6 .2 .1 1. 7 360 432 108 1:1 2: 1 20.67 

Y-27365 4000ct 16ct 4 .6 .2.1 1.6 400 1.92 

Y-27370** 4000ct 600ct 150 .6 .2.1 1.6 400 72 

Y-27375 4000.ct 1000 et 250 .6 .2.1 1.6 400 120 

Y-27380 '"4000 ct 8000 ct .6.2.1 1. 6 400 960 

Y-27385 5000 ct 500 ct 125 .5 .2.1 1. 4 500 60 

Y -27390 5000 ct 5000 ct 1250 .5 .2.1 1,4 500 600 

Y-2739S 7500ct SOd 12.5 .33 .2.1 1.2 750 6 

Y-2HOO 7500ct lOOct 25 .33 .2.1 1.2 750 12 

Y-27405 7500ct eoact 150 .33 .2.1 1.2 750 72 

18 

30 

.48 15.8:1 31.6:1 20.67 

2,58:1 5.16:1 20.67 

2:1 4:1 

1:1.41 

20.67 

20.67 

15 3.16:1 6.32:1 16.62 

150 1:1 2:1 16.62 

1.512,2:124.5:1 16.62 

3 8.66:1 17.3:1 17.75 

18 3.54:1 7.07:1 19.50 

.UDiseount Prices: 1-9 Net: Ordering- Instructions' ·INCLUDES ELE.CTROSTATIC SHIELD 

A'2328 

10-24 Jess 10%: 25-49 less 16%: 
50-99 less 23%: 100-499 l£'ss 30% 

No minimum. Net 30 days 
F. O. a Mt. Vernon. New ynrk 

For manufacturers' sales offices, see yellow pages 

"MINIATURIZED TELEPH.)NE COUPLING APPLICATION 

EEM 1988 



5600 TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 
PICO 

NUMBER IMPEDANCE PRIMARY DC PRIM/SEC PRICES 
OHMS 400 300 UNBAL PRIMARY RESISTANCE 1·9·" 

PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 
Y Series IMPEDANCE WINDINGS ,,' .. , .. , CURRENT RESIST SER PAR SER PAR Y-
Plug-In OHMS SER PAR higher IIigher "igller m. OHMS CONN CONN CONN CONN Series 

Y-27410 7500 ct 2500 ct 625 .33 .2 .1 1.2 750 300 75 1. 73:1 3.46:1 19.50 

Y-27415 +7500 ct 7500 ct .33 .2 .1 1.2 750 900 1:1 22.89 

¥-27420 8000 ct 12.8 ct 3.2 .3 .2 .1 1.1 800 1.5 .38 25:1 50:1 16.62 

Y-27425 8000 ct 1000 ct 250 .3 .2 .1 1.1 800 120 30 2.83:1 5.66:1 19.50 

Y-2743D "'8000 ct 1200 ct .3 .2 .1 1.1 800 144 2.58:1 20,67 

Y-27435 *9000 ct 9000 ct .27 .2 .1 1.1 900 1080 1:1 21.49 

Y-27440 10,000 ct 12.8 ct 3.2 .25 .2 .1 1.0 1000 1.5 .38 28:1 56:1 15.84 

Y-2744S 10.000 ct 16 ct 4 .25 .2 .1 1.0 1000 1. 92 .4' 25:1 50:1 17.51 

¥-27450 10, 000 ct 100 ct 25 .25 .2 .1 1.0 1000 12 3 10:1 20:1 17,51 

Y-27455 10, 000 ct 200 ct 50 .25 .2 .1 1.0 1000 24 6 7.07:1 14.14:1 17.51 

¥-27460 10,000 ct 500 ct 125 .25 .2 .1 1.0 1000 60 15 4.47:1 8.94:1 17.51 

Y-27465 10,000 ct 600 et 150 .25 .2 .1 1.0 1000 72 18 4.08:1 8.16:1 17.51 

Y-27470 10,000 ct 1000 ct 250 .25 .2 .1 1. a 1000 120 30 3.16:1 6.32:1 17.51 

Y-27475 10,000 ct 1200 ct 300 .25 .2 .1 1.0 1000 144 36 2.89:1 5.77:1 17.51 

Y-27480 10,000 ct 1500 ct 375 .25 .2 .1 1.0 1000 180 45 2.58:1 5.16:1 19.09 

Y-27485 10.000 ct 2000 ct 500 .25 .2 .1 1.0 1000 240 60 2.24: 1 4.47:1 19.09 

Y-27490 10.000 ct 5000 ct 1250 .25 .2 .1 1.0 1000 600 150 1. 41;1 2.83:1 20.44 

Y-27495 10. 000 ct 7500 ct H175 .25 .2 .1 1.0 1000 900 225 1.15:1 2.3:1 20.44 

Y-27500 10, 000 ct 10,000 ct 2500 .25 .2 .1 1.0 1000 1200 300 1:1 2:1 19.95 

Y-27505 ~ 10, 000 et 10.000 ct .25 .2 .1 1.0 1000 1200 1:1 22.24 

Y-27510 IS,OOOet 400 d 100 .16 .16 .1 .82 1500 48 12 6.12:1 12.24:1 19.95 

Y-27515 15,000 ct 500 ct 125 .16 .16 .1 .82 1500 60 15 5.48:1 10.95:1 19.95 

Y-27520 15,000 ct 600 ct 150 .16 .16 .1 .82 1500 72 18 5:1 10;1 19.95 

Y-27525 15,000 ct 10. 000 d 2500 .16 .16 .1 .82 1500 1200 300 1.22.:1 2.45:1 22.24 

Y-27530 *15,000 ct 15. 000 ct .16 .16 .1 .82 1500 1800 }:1 22.24 

Y-27535 15.000 ct 15,000 ct 3750 .16 .16 .1 .82 1500 1800 450 1:1 2:1 22.24 

Y-27540 16,000 ct 1000 ct 250 .15 .15 .1 .8 1500 120 30 4:1 8:1 20.67 

Y-27545 20,000 ct 500 ct 125 .125 ,125 .1 .7 2000 60 15 6.33:1 12.65:1 19.95 

Y-27550 20.000 ct 600 ct 150 .125 .125 .1 .7 2000 72 18 5.77:1 11.55:1 19.95 

Y-27555 20. 000 ct 800 ct 200 .125 .125 .1 .7 2000 96 24 5:1 10:1 15.84 

Y-27560 20, 000 ct 1000 ct 250 .125 .125 .1 .7 2000 120 30 4.47:1 8.94:1 19.95 

Y-27565 20,000 ct 5000 ct 1250 .125 .125 .1 .7 2000 600 150 2:1 4:1 19.95 

Y-27570 20, 000 ct 10,000 ct 2500 .125 .125 .1 .7 2000 1200 300 L 41:1 2,83:1 19.95 

Y-27575 *20,000 ct 20. 000 ct .125 .125 .1 .7 2000 2400 1:1 19.95 

Y-27580 25.000 ct 500 ct 125 .1 .1 .1 .63 2500 60 15 7.07:1 14.14:1 19.95 

Y-27585 25.000 ct 1000 ct 250 .1 .1 .1 .63 2500 120 30 5:1 10:1 19.95 

Y-27590 30.000 ct 50 ct 12.5 .08 .08 · 08 .58 3000 6 1.5 24.5:1 49:1 19.95 

Y-27595 30, 000 ct 1200 ct 300 .0' .08 .08 .5' 3000 144 36 5:1 10:1 19.95 

Y.:..27600 30. 000 ct 500 ct 125 · O' .08 .08 .58 3000 60 15 7.75:1 15.5:1 19.95 

Y-27605 30. 000 ct 200 ct 50 .08 · 08 .08 .58 3000 24 6 12.25:1 24.5:1 19.95 

Y-27610 30,000 ct 5000 ct 1250 .08 · 08 · 08 .58 3000 600 150 2.45:1 4.9:1 22.~4 

Y-27615 30, 000 ct 10,000 ct 2500 · 08 · 08 .08 .58 3000 1200 300 1.73:1 3.46:1 22.24 

Y -27620 ·30,000 ct 30, 000 ct .08 · 08 .08 .58 3000 3600 1:1 22.24 

Y-27625 40, 000 ct 400 ct 100 .06 .06 .06 .5 4000 48 12 10:1 20:1 22.24 

Y -27630 40, 000 ct 2.000 ct 500 · 06 · 06 .06 .5 4000 240 60 4.47:1 8.94:1 22.24 

Y-27635 40. 000 ct 4,000 ct 1000 · 06 .06 · 06 .5 4000 480 120 3.16:1 6.32:1 23.07 

Y -27640 40, 000 ct 20,000 ct 5000 .06 .06 · 06 .5 4000 2400 600 1. 41:1 2.83:1 22.24 

Y -27645 *40,000 ct 40.000 ct .06 · 06 · 06 .5 4000 4800 1:1 22.24 

Y-27650 50,.000 ct 200 ct 50 .05 .05 · 05 .45 5000 24 6 15.8:1 31.6:1 23.07 

Y-27655 50, 000 ct 500 ct 125 · 05 .05 · 05 .45 5000 60 15 10:1 20:1 23.07 

Y -27660 50.000 ct 600 ct 150 .05 .05 · 05 .45 5000 72 18 9.13:1 18.26:1 23.07 

Y -27665 60, 000 ct 15.000 ct 3750 .04 .04 .04 .41 6000 1800 450 2:1 4:1 23.07 

Y-27670 62,500 ct 50 ct 12.5 .04 .04 · 04 .4 6250 6 1.5 35.4:1 70.7:1 23.07 

Y-27B75 80.000 ct 15, DUO ct :3750 .03 · 03 .03 .35 8000 1800 450 2.3:1 4.6:1 23.07 

Y-27680 90, 000 ct 10,000 ct 2500 .028 .028 .028 .33 9000 1200 300 3:1 6:1 23.07 

Y -27685 95,000 ct 15,000 ct 3750 .026 .026 .026 .32 9500 1800 450 2.52:1 5.03:1 23.07 

Y -27690 100,000 ct 60 ct 15 .025 .025 .025 .31 10,000 7.2 1.8 40.8:1 81. 6:1 25.53 

Y-276.95 100.000 ct 100 ct 25 .025 .025 .025 .31 10,000 12 3 31.6:1 63.2:1 25.53 

Y-27700 100,000 ct 500 ct 125 .025 .025 .025 .31 10,000 60 15 14.1:1 28.3:1 25.53 

Y-27705 100.000 ct 10,000 ct 2500 .025 .025 .025 .31 10. 000 1200 300 3.16:1 6.32:1 25.53 

Y-SHIELD MU-METAr" SHIELD .37" DlA. X .46" HT. (9.4MM DIA. X 11.7MM HT.) SINGLE SHIELD 2.33 

YXX-SHIELD MU-METAL SHIELD .395" DIA. X .47" HT. (LO.lMM DIA. x 11.9"MM HT.) USE WITH Y-SHIELD FOR DOUBLE SHIELDING 2.3.3 

**·Discount Prices: 1-9 Net; 10-24 less 10,",/(,; 25-49 less 16%: 50-99 less 23%: 100-499 less 30r/c 
Ordering Instructions: No minimum. Net 30 days F.O,B. Mt. Vernon. New YorK. 

• INCLUDES 
ELECTROSTATIC SHIELD 

INDUCTORS 
ALL INDUCTORS HAVE SPLIT WINDINGS 
AND MEASUREMENTS ARE LISTED FOR 

BOTH SERIES AND PARALLEL CONNECTIONS, 

TWO VALUES OF INDUCTANCE, 
EACH AT A PARTICULAR VALUE 

OF DC CURRENT, ARE LISTED 
FOR EACH INDUCTOR. 

V-Series 
Plug-In 

Y-27750 

Y-27760 

Y-27770 

Y-277BO 

Y -27790 

INDUCTANCE 
HENRIES 

SERIES { .075 
.06 

PARALLEL 
, .018 

.015 

SERIES ! .3 

l .15 

PARALLEL ! .075 

l .04 

SERIES ! 3.5 
l 1.'0 

{ 0.9 
PARALLEL 0.25 

SERIES { 6. a 
1.5 

PARALLEL { 1.5 
0,38 

SERIES { 2~ 
{ 5 

PARALLEL 2 

DC CURRENT DC RESffiTANCE PRICES 
rna OHMS 1-9··· 

10 10.5 
30 15.12 
20 2.6 
60 

4 25 
20 16.80 

8 6.2 
40 

2 560 
5 16.80 
4 

10 
140 

2 2100 
5 16.80 
4 525 

10 

1 5100 
3 
2 

20.67 

6 
1275 

5600 

PICO's 
ultra-miniature 
transfonllers 

YSERIES 
Plug-In 

SCHEMATIC FOR TRANSFOIIMERS SCHEMATIC FOR TRANSFOFIMER 
WlTH SPUT SECONDARIES WITH ELECTROSTATIC SHIELD :j c: :jE c: 3 I 7 

4 

SCHEMATIC FOR INDUCTORS 

1~2 
SERIES CONNECTION 

4 7 

1 :r:::::::::r,; 2 
PARALLEL 

4 7 CONNECTION 

FEATURES 

· EXTREME RESISTANCE TO THERMAL SHOCK 

· ULTRA MINIATURE SIZE 

· PICO IS APPROVED CPL SOURCE (MIL-T-27) 

· MAGNETIC SHIELDS AVAILABLE 

· ELECTROSTATIC SHIELDfNG CAN BE ADDED 

· VARIATION OF STANDARD DESIGNS AVAILABLE 

· PRIMARY AND SECONDARY WINDINGS CAN BE 
USED EITHER AS INPUT OR OUTPUT 

· SPECIAL PRODUCTION TECH NlQUES ENSURE 
UNIFORM SIZE AND LEADS WHICH ARE FREE OF 
ENCAPSULANT. NO MENISCUS IN LEAD AREA. 

· EVERY UNIT IN THIS CATALOG CAN BE MADE WIT 
A 300 THERMAL CYCLE GUARANTEE USlNG PICO':; 
SPEClAL SR CONSTRUCTION. CONTACT FACTORY 
FOR DETAILS 

This Product is Patented 

oeliyefY- _ee" 
O"e 

stoe" to 

PICO 
Electronics, Inc • 

453 N. MacQueslen Pkwy. 
Mt. Vernon, N.Y. 10552 

914-699-5514. TWX 7105620113 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2329 



5600 TRANSFORMERS 5600 

PICO's PICO PART NUMBER SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
IMPEDANCE DC PRIM/SEC PRICES 1-9 ••• 

ultra-miniature OHMS 

1KHz I 400 300 PRIMARY PRIMARY RESISTANCE 
P-Series PRIMARY SPLIT Hz Hz UNBALANCED DC OHMS SEC SEC 

transfanners L-Series Insulated IMPEDANCE WINDINGS ,,' ... DC CURRENT RESISTANCE SER PA.R SER PAR L- P-
Leads OHMS PAR 

... 
OHMS CONN CONN CONN CONN Series Series Plug-in SER IIlaileT IIlallar hlglll' ma 

L-S203 P-92Q3 20 Cl 8 'ct 2 .6 .4 .3 30.0 2 1.2 .3 1. 58:1 3.16:1 18.8.'3 lR.02 

L SERIES L-8205 P-9205 20 ct 20 ct 5 .6 .4 .3 30.0 2 2.8 .7 1:1 2:1 18.83 18.02 

Plug-In L-8210 P-9210 32 ct 32 ct 8 .6 .4 .3 23.0 3.3 4.5 1. 13 1:1 2:1 i8B3 18.02 

";~;';~:: ::':ff"'- L-8215 P-9215 40 ct 40 ct 10 .6 .4 .3 21.0 3.7 5 1. 25 1:1 2:1 lR.8:3 18.02 

L-8218 P-9218 48 ct 16 ct 4 .6 .4 .3 19.0 3.75 3 .75 1,73: 1 3.40:1 18.H:1 18.02 t- y) L-8220 P-9220 50 ct 50 ct 12.5 .6 .4 .3 19.0 5 7 1. 75 1;} 2:1 18.83 18.02 
,020" L-8225 P-9225 80 ct 32 ct 8 .6 .4 .3 15.0 7.5 4.3 1.13 1,5B:l 3,16:1 11",,83 18.02 (0.51) 

1.00'':".25'' L-8228 P-9228 100 ct 40 ct 10 .6 .4 .3 13.0 10.8 5 1. 25 1. 58:1 3.16:1 18.8.'3 18.02 _ :t.35
) 

L-B230 P-9230 100 ct 100 ct 25 :6 .4 .3 13.0 10.8 12 3 1:1 2 :1 t8.8:~ 18.02 

L-8235 P-9235 120 ct 12.8 ct 3.2 .6 .4 .3 12.0 9.3 2.2 .55 3.06:1 6.12:1 18,83 18.02 

L-8240 P-9240 120 ct 60 ct IS .6 .4 .3 12.0 9 7.2 1.8 1. 41:1 2,83:1 18.83 18.02 .35" DIA .218"DJA .' .. ~." "' L-8245 P-9245 120 ct 120 ct 30 .6 .4 .3 12.0 11.6 13 3.3 1:1 2 :1 18.83 18.02 
L-8250 P-9250 150 ct 12 ct 3 .6 .4 .3 11,0 11. 2 2.2 .55 3.54:1 7.08:1 18,8a 18.02 

• '1 L-B255 P-9255 150 ct 50 ct 12,5 .6 _4 .3 11. 0 13 6.8 1.7 1.73:1 3.46:1 18,83 18.02 
450 " L-B260 P-9260 150 ct 100 ct 25 .6 .4 .3 11.0 13 11.8 3 1. 22:1 2.45:1 18.83 18.02 

WHITE DOT AT TERMINAL U L-8265 P-9265 150 ct 150 ct 37.5 .6 .4 .3 11.0 13 18.3 4.6 1:1 2:1 18,8:3 18.02 
TERMINALS CLOCKWISE FROM 

L-8270 P-9270 150 ct 600 ct 150 .6 11. 0 13 75 19 1:2 1:1 PIN Nt .4 .3 18.83 18.02 
L-8275 P-9275 200 ct 200 ct 50 .6 .4 .3 10,0 19 21.3 5.4 1:1 2:1 18.83 18.02 

P SERIES L-8280 P-9280 300 ct 12 ct 3 .6 .4 .3 8.0 24 1.7 .43 5:1 10:1 18.83 18.02 

Insulated L-8285 P-9285 300 ct 50 ct 12.5 .6 .4 .3 8.0 30 6.8 1.7 2.45:1 4.9:1 18.83 18.02 

Leads L-8290 P-929U 300 ct 150 ct 37.5 .6 04 .3 8.0 30 18 4.6 1. 41:1 2.83:1 1H.S3 18.02 
L-8295 P-9295 300 ct 300 ct 75 .6 .4 .3 B.O 30 34 8.5 1;1 2 :1 lR.83 18.02 

""~O L-83DO P-9300 300 ct 600 ct 150 .6 .4 8.0 30 60 15 1: 1. 41 18.83 .5 :t .010 (12.7 :to.25) .3 1. 41:1 18.02 
OIA -*------' L-8305 P-9305 320 ct 12.8 ct 3.2 .6 .4 .3 7.5 31 1.7 .43 5:1 10;1 18.83 18.02 

~ L-8310 P-9310 400 ct 40 ct 10 .6 .4 .3 7.0 41 4.5 1. 13 3,16:1 6.32:1 IR.83 1S,02 

.35lfMAX (8.9 MAX) L-B315 P-9315 400 ct 120 ct 30 .6 .4 .3 700 41 12 3 1. B3:1 3. G5:1 lH.8a 18.02 

,J~~ 
L-83Z0 P-9320 400 ct 200 ct 50 .6 .4 .3 7.0 41 21. 3 5.4 1. 41:1 2.83:1 lR.83 18,02 

L-B325 P-9325 400 ct 400 ct 100 .6 .4 .3 7.0 41 37.5 9.4 1:1 2:1 18.8:'1 18.02 
L-8330 P-9330 400 ct 1000 ct 250 .6 .4 .3 7.0 41 96 24 1:1. 58 1. 26:1 lR.8.1 18,02 

L-8335 P-9335 400 ct 2000 ct 500 .6 04 .3 7.0 41 212 53 1:2.24 1:1. 12 18.83 18.02 2 _ 4 

(38.1 :!:6.35) L-8340 I P-9340 400 ct 4000 ct 1000 .6 .4 .3 7.0 41 :n5 94 1:3.16 1:1. 58 11'1.8:1 18.02 

L! \\ 
L-B342 P-9342 500 ct 12. B ct 3.2 .6 .4 .3 6.0 48 1.7 .43 ii.25':1 12.5:1 IS.sa 18.02 

L-B344 P-9344 500 ct 16 ct 4 .6 .4 .3 6.0 48 1.9 .5 5.6:1 11.2: 1 lH.R3 18.02 

L-B345 P-9345 500 ct 50 ct 12.5 .6 .4 .3 6.0 39 6.8 1.7 3.16:1 G. 32:1 18.H:1 18.02 

L-8347 P-9347 500 ct 150 ct 37.5 .6 .4 .3 6.0 48 1B 4.6 1.83:1 3.65:1 18.83 18.02 

L-B350 P-9350 500 ct 500 ct 125 .6 .4 .3 6.0 48 54 13.5 1:1 2: 1 18.8:-1 18.02 

Dimensions are in inches (MM) L-B355 P-9355 '" 500 ct 500 ct .6 .4 .3 6.0 4B 68 1:1 19.61 18.8,3 

L-8360 P-9360 500 ct 600 ct 150 .6 .4 .3 6.0 48 59 15 1:1.1 1. 83:1 IR,S3 18.83 

L-B365 P-9365 600 ct 12.8 ct 3.2 .6 .4 .3 5.5 53 1.7 .43 6.85:1 13.7:1 18.S3 18.83 

L-8367 P-9367 600 cl 30 ct 7.5 .6 .4 .3 5.5 53 4.2 1.1 4.47:1 8.94:1 18.f(1 18.8:-1 
SPECIFICATIONS 

600 ct 48 ct 12 .6 53 

I 

L-8370 P-9370 .4 .3 5.5 6.B 1.7 3.54: I 7.07: 1 18.83 1S.S3 

· MIL-T-27 • .. L-B375 P-9375 600 ct 200 ct 50 .6 .4 .3 5.5 53 21.3 5.3 1. 73:1 3.46:1 18.83 18,20 
All Units Meet MIL-T-27 L-83BO "'~ P-93BO 600 ct 600 Ct 150 .6 .4 .3 5.5 57 79 20 1:1 2:1 H~.8:1 lR,20 
and are Hermetically Sealed in a 

·600 ct 600 ct .6 .4 .3 5.5 53 1:1 19.61 IS,R:, Metal Case. Audio Transformers L-B3B5++ P-9385 75 1-
are Type TF5R2IZZ. L-8387·* P-9387 600 ct 1200 ct 300 .0 .4 .3 5.5 53 105 26 1: 1. 41 1. 41:1 lil,H:j 18.20 

• FREQUENCY RESPONSE: L-8390 P-9390 640 ct 12, B ct 3.2 .6 .4 .3 5.5 66 1.7 043 7.07:1 14.14:1 tH.R:l 18,20 
,:3db, 300 Hz - 75 KHz At 
1.0 Milliwatt 

L-B395 P-9395 700 ct 100 ct 25 .6 .4 .3 5.0 69 12 3 2.65:1 5.29:1 1S.8:1 18.20 

L-B400 P-9400 800 ct 12.8 ct 3.2 .6 .4 .3 5.0 75 1.7 .43 7.9:1 15.8:1 lK,8:1 18,20 

• MAXIMUM DISTORTION: . L-B405 P-9405 BOO ('t 48 et 12 .6 .4 03 5.0 75 6.8 1.7 4.0B:1 8.16:1 18.8:3 18,20 
5% With Rated Power Level at 1 KHz, 

L-8410 P-9410 800 ct BOO ct 200 .6 .4 .3 5.0 75 105 26 1:1 2:1 lH,H3 H,,2() 
400 Hz and 300 Hz 

L-8415 P-9415 900 ct 600 ct 150 .6 04 .3 4.5 79 75 19 1. 22:1 2.45:1 18,8:1 18,20 
• DIELECTRIC STRENGTH: L-B420 P-9420 1000 ct 12 et 3 .6 .4 .3 4.5 103 1.6 .4 9.13:1 18.3:1 lR.H:l 18.20 
Ail Units Tested at 200 V RMS 

L-8425 1000 ct 50 ct 12.5 .6 IH,R3 18,20 P-9425 .4 .3 4.5 103 6.4 1.6 4.47:1 8.94:1 

• INSULATION RESISTANCE: L-B430 P-9430 1000 ct 1000 ct 250 .6 04 .3 4.5 103 115 29 1:1 2:1 IR.S') 18,20 
Greater than 10, 000 Megohms 

L-8435 P-9435 1060 ct 12.8 ct 3.2 • G .4 at 300 V DC .3 4.0 108 1.7 .43 9,1;1 lB.2:1 1H,8:3 18.20 

L-8440 P-9440 1200 ct 12. B cl 
• WEIGHT:. 

3.2 .6 .4 .3 4.0 113 1.7 .43 9.68;1 19.4:1 18,8:3 IB.20 

5 Grams L-8445 P-9445 1200 ct 500 ct 125 .6 .4 .3 4.0 113 54 13.5 1.55:1 3.1:1 18,83 IS.20 

• OPERATING TEMPERATURE: 
L-8450 P-9450 1200 ct 1200 ct 300 .6 .4 .3 4.0 113 126 31.6 1:1 2:1 18.83 18.20 

_55°c to 105°c (All Units Can Be L-8455 P-9455 ·1200 ct 1200 ct .6 _ 4 .3 4.0 111 125 1:1 19,61 18.8:1 

~~6{li!:~iom:~~s S Requirements 
L-B460 P-9460 1500 ct 12 ct 3 .6 .4 .3 3.5 126 1.6 .4 11.2:1 22.4:1 18.83 18,20 

L-B465 P-9465 1500 ct 500 ct 125 .6 .4 .3 3.5 126 68 17 1. 73;1 3.46:1 18,83 18.20 
• TERMINALS: , L-8470 P-9470 ·1500 ct 600 ct .6 .4 .3 3.5 126 94 1. 58:1 19.61 18.83 
Solid .016 Dialll{'t-'r Conductor. L-B475 P-9475 "'1500 ct 1500 ct .6 04 .3 3.5 126 176 1:1 19.61 18.83 
Conductor is COPPl'l' Clad Steel, 

L-84BO P-9480 3.2 04 18.S3 18.20 Tinn('d 100%, EJectroplat<?d Per 1600 ct 12.8 ct .6 .3 3.5 130 -1. 7 .43 11.2:1 22.4:1 
MIL-T-I0727A and ASTM CCS 8452. L-8483 P-94B3 2000 ct 8 c( 2 .6 .4 .3 3.0 210 1.2 .3 15.8:1 31. 6:1 18.83 18.20 

L-B485 P-9485 2000 ct 2000 ct 500 .6 04 .3 3.0 198 218 55 1:1 2:1 18Ba 18.20 • THERMAL SHOCK: . 
25 Cycles, Method 107C, L-8490 P-9490 "'2000 ct 2000 ct .6 .4 .3 3.0 198 218 1:1 18.R3 18.20 
MIL-STD-202D. Test Condition A-I L-B495 P-9495 2000 ct BOOO ct 2000 .6 ., .3 3.0 198 B50 213 1:2 1:1 18.83 18.20 

L-8497 P-9497 2500 ct 2500 ct 625 .6 .4 03 2.5 220 305 76 1:1 2:1 18.83 18.20 
This Product is Patented L-B500 P-9500 3000 ct 3000 ct 750 .6 .4 .3 2.5 243 335 84 1:1 2:1 18.8a 18.20 

*. * Discount Prices: 1-9 Net: 10 .. 241e88 10%; 25-491es8 16"/o;fiO-99Ies8 23(/(1; 100-4991es8 30rl<) 
Ordering Instructions: No minimum. Net 30 days F.O.B, Mt. Vernon, New York. 

, . 
I:\CL\,IJt~::-; I:~U~CTHOS1ATIC SHlI:,LD 

•• MI;'\IATl,H17ED TELF PH0:\!:, C01' PU:)l; 
APPLICATIO:\ 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, NY 10552.914-699-5514. TWX 7105620113 

A'2330 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

PICO PART NUMBER 

I P·Series PRIMARY 
L·Series, Insulaled IMPEDANCE 
Plug·in Leads OHMS 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

POWER WATTS 

300 U :BR~5.WED p R I m:ARY 

~: DC CURRENT RESISTANCE 
higher rna OHMS 

400 
1KHz Hz 

and and 
hlOlter higher 

L-BS05 P-9505 ·3000 ct 3000 ct .6.4.3 2.5 

L-8S10 P-9510 3600ct 3uGOe( 900 .6 .4 ,3 2.5 

L-8512 P-9512 4000ct 16ct .6.4.3 2.0 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER PAR 
CONN CONN 

335 

366 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
SER PAR 

CONN CONN 

1:1 

1:1 2: I 

.75 15.8:1 31.6:1 

304 
330 
350 

350 L-B514 P·9514 4000ct 600et 150 .6 .4 .3 2.0 76 19 2.58:15.16:1 

L-8515 P-9515 4000 ct 1000 ct 250 .6 ,4 ,3 2.0 350 115 29 2:1 4:1 

PICD 
PRICES 1·9·" 

L· p. 
Series Series 

19.oJ 

IRK:) 

IK.!-n 

IH.H:i 

IH.K:1 

IH R:l 

IR.20 

IH.20 

IH.20 

18.20 

~L-.~85~2~04-~P.~9~52~O-+~'~4U~U~U-,~t4-"~UU~u~,7.,-+--~~.76-+--.4 ~-.-3-+--~2~.0~--t---3~5~0---+'~U~02~t-----~'~'~1.~4~1+---~~'9-.6-·1-+--'8-.8-,,-1 
L-8525 P-9525 5000 d 500 et 125 .6 .4 .3 2.0 350 67 17 3.16:1 6.32:1 Hun IH.:,W 

L-8530 P-9S30 5000 ct 5000 ct 1250 .6 .4 ,3 2.0 390 538 135 1:1 2:1 IH,.s:1 lil.20 

L-H535 P-9535 

L-8S40 P-9540 

L-8545 P-9545 

L-8550 P-9550 

L-8555 

L~H560 

L~1:l565 

L-857D 

L-8575 

L-8580 

L-8585 

L~8590 

L-8595 

L-tJ600 

P-9555 

P-9560 

P~9565 

P~9570 

P-9575 

P-9580 

P-9585 

P-9590 

P-9595 

P-9600 

L-8605 P-9605 

L-86IO P-961O 

L-8615 P-9615 

L-8620 P 9620 

L-8625 P-9625 

7500 ct 50 ct 12.5 .6 

7500 ct 100 ct 25 .6 

7500 ct 600 ct 150 • G 

.6 7500 d 2500 ct 625 

+7500 ct 7500 ct .6 

(lOOO ct 12.8 ct 2.2 .6 

HOOD d 1000 ct 250 . ti 

+SOOO ct 1200 ct .6 

·!WOO cl 9000 ("t .6 

10,OOOet 12.8ct 3.2 .ti 

10,000 et 

10.000 d 

10,000 cl 

10,000 ct 

10,000 ct 

10,000 el 

10,000 ct 

10,000 et 

10.000 ct 

16 c, 
100 ct 

200 ct 

500 ct 

25 

50 

125 

. G 

.6 

.6 

.6 

600 ct 150 .6 

1000 ct 250 .6 

1200 ct 300 .6 

1500ct 375 .6 

2000 ct 500 .6 

L-8630 P-9630 10,000 ct 5000 ct 1250 .6 

L-8635 P-9635 10, 000 ct 7500 ct 1875 _ 6 

f-L_-.,.86cc4.,.0+-::cP-;.9",6-;40c-t-:-10,,' 000 ct 10,000 Ct 2500 .6 
L-8645 P~9645 *10,000 ct 10,000 cot .6 

L-8650 P-9650 15,000 ct 400 ct 100 .6 

L-8652 P-9652 15,000 ct 500 ct 125 .6 

L-8655 P-9655 15,000 ct BOOct 150 .6 

L-8660 P-9650 15.000 ct 10,000 ct 2500 .6 

L-(\665 },-\;I\:it):, *15,000 ct 15,000 ct .6 

L-8670 P-9670 15,000 ct 15.000 ct 3750 .6 

L-8675 P-9675 16,000 ct 1000 ct 250 .6 

.4 .3 1.5 600 1.75 12.2:1 24.5:1 :.J.U.il9 20.28 

.4.3 1.5 600 12 8.66:1 17.3:1 2089 20.28 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

.4 

,4 

.4 

.4 

.4 

.4 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

.3 

1.5 600 78 

1. 5 600 305 

1. 750 828 

1. 5 750 1. 7 

1. 5 750 115 

1. 5 750 15H 

1. 4 79ti 1100 

1.4 1048 1.7 

1. 4 1048 

1. 4 839 

1. 4 839 

1. 4 850 

1. 4 850 

1. 4 850 

1. 4 850 

12 

27 

67 
74 

115 

158 
.4 1. 4 850 177 

255 

630 
772 

1215 

1215 

.4 .3 1.4 850 

.4 ,3 1.4 S50 

.4 .3 1.4 850 

.4 .3 1. 4 866 

.4 .3 1.4 1060 

.4 .3 1.0 1305 

.4 .3 1.0 1305 

47 

53 

19,5 3.54:1 7.07:1 <!O.H9 <!O.2H 

77 1.73:1 3.46:1 <!OH9 :W.21l 

1:1 

.43 25:1 50:1 

29 2.83:1 5.66:1 

2.58: 1 

1:1 

.43 28: 1 56: I 

.75 25:1 50:1 

10:1 20:1 

22.:J7 

22.:17 

20.K9 

:W.K9 

20.!l9 

20.KK 

20.88 

20.2K 

20.2H 

20.2<'\ 

6.7 7.07:1.14.14:1 <!O.H9 

20B9 

20.2H 

20.28 17 4.47:1 1:\.94:1 

18.5 4.08:1 8.16:1 <!O.H9 <!O.2R 

29 3.16:1 6.32:1 20.1'\9 20.28 

39.5 2.89:1 5.77:1 20.H9 20.2R 

44 

64 
158 
1~:.J 

304 

12 
13 

2.58:1 5.16:1 20.H9 20.211 

2.24:1 4.47:1 20B9 20211 

1. 41.1 2.83: 1 

1. 15: 1 2.3:1 

1:1 2:1 

20.1'\9 

20.K9 

2().R9 

2().28 

:W.28 

20.2R 

1:1 22;)7 20.RS 

6.12:1 12.24:1 20.B9 20.28 

5.48:110.95:1 20.89 20.2R 

.4 .3 1.0 1305 72.5 18 5:1 10:1 2ll.H9 20.2R 

,4 .3 l.0 1305 1215 304 

.4.3 LO 1305 lSOD 

,4.3 1.0 J305 HlVO 450 

.4 .3 1.0 1343 115 29 

1.22:1 2.45:1 20H9 20.2H 

1:1 

1:1 

4:1 

2:1 

8:1 

22.::17 2U.8K 

20.H9 20.28 

20.K9 20.2H 

L-8680 P-9680 20,OOOct 500ct 125.5 .4.3 1.0 1560 68 17 6.33:112.65:1 22.:17 

22.::17 

20.RR 

20.88 L-8685 P-9685 20,000ct 600et 150.5 .4.3 1.0 1560 75 19 5.77:111.55:1 

L-S690 P-Y690 20,000ct BOOet 200.5 .4 .3 1.0 1560 IDS 27 5:1 10:1 

L-8695 P-9695 20,000ct 1000ct 250.5 .4 .3 1.0 1560 121 30.5 4.47:18.94:1 

L~8700 P-9700 20.000ct 5000et 1250.5 .4 .3 1.0 1560 672 168 2:1 4:1 

22.:-17 

22.::\7 

22.37 

20.SR 

20.8H 

20.88 

L-8705 P-9705 20,000 ct 10,000 ct 2500.5 .4 .3 1.0 1560 1520 380 1.41:1 2.83:1 22.:37 20.8A 

L~8710 P-9710 *20,000ct 20,OOOct .5·4 ,3 1.0 1560 2727 682 1:1 23.27 22.:)7 

~~~:~:~~:~~~~;~~:~~~~~~~~:~:~~~~:~:~:'~~,~~~~:~:~:t-~~~~~~-:~:-1-:-:-+--::--~~:.-·:----t--~-:-~:---4~1~:~~t-~~~~~7"5;~~~7'-'~:-~-;:-4-'14--:~-3-l~~"~-:-u8-:~ 
L-8725 P-9725 30,000 ct 50ct 12.5 _33 .33.3 0.8 2400 1.75 24.5:1 49:1 2127 2237 

L~8730 P-9730 30.000d 1200ct 300.33 .33.3 O.S 2400 156 39 5:1 10:1 2327 22)7 

L-8732 P-9732 30,000ct 500ct 125 .33 .33.3 0.8 2400 68 17 7.75:115.5:1 2127 2237 

~L-.8~7~34.,-f-Poc.""9OC'IJ"'4-+-3"0~, "'00"'0-,-, 4-~20"'O~c-Ct ~-'5~0 +-:. 3"'3-+--. 3-3+-.-3-+---:0". 78 ---i--"'2-:-40:-:0---+~2-c9-i--C:7 .-:2--f"'12"."'2 5",:+,-::C2"'4 .-:5--:,-+-23.27 22.:17 
L-8735 P-9735 30,000d 5000ct 1250 .33 .33 0.8 2400 673 169 2.45:1 4.9:1 2:1.27 22:17 

L-8740 P-9740 30,000ct 10,000ct 2500 .33 .33 O.S 2400 1520 380 1.73:13.46:1 

L-8745 P-9745 ~30,000ct 30.000ct .33 .33.3 0.8 3000 3310 1:1 

L-8750 P-9750 40,OOOct 400ct 100 .25 .25 .25 0.7 3400 57 14.3 10:1 20:1 

L-8755 r'-!f/~~ 40,OOOct 2000ct 500 .25 .25 .25 0.7 3400 268 67 4.47:18.94:1 

L-8760 P-9760 40,OOOet 4000ct lUOO .25 .25 .25 0.7 3400 47G 119 3.16:16.32:1 

L-B765 P~9765 40,OOOct 20,000ct 5000 .25 .25 .25 0.7 3400 2700 675 1.41:1 2.83:1 

L-8770 P-9770 ·40,000 ct 40,000 ct .25 .25 .25 0.7 3400 4750 1:1 

23.27 

24.98 

24.911 

22.37 

23.49 

23.49 
--+----1 

24.911 

24.98 

24.98 

2:3.49 

23.49 

2:1.49 

27.86 26.64 

L-8775 P-9775 50,000 ct 200 ct. 50 .2 .2 .2 0.6 4850 27 6.7 15.8:1 31.6:1 27.86 26.64 

L-8777 P-9777 50, 000 ct 500 ct 125 .2 

L-8779 P-9779 50,000 ct 600 ct 150 .2 

L-8780 P-9780 60,000 ct 15,000 ct 3750 .16 

L-8785 P-9785 62,500 ct 50 ct 12. 5 . 16 

L-8787 P-9787 80,000 ct 15,000 ct 3750 .12 

.2 

.2 

.2 

.2 

.16 .18 

.16 .16 

.12 .12 

0.6 4850 68 17 10:1 20:1 27.FlB 2664 

0.6 4850 7'5 18.5 9.13:1 18.26:1 27.86 25.64 

0.'5 5275 2250 563 2: 1 4:1 aO.04 29 ::10 

O. 5 5445 8.7 2.2 35.4:1 70.7:1 .10.04 29.:30 

0.4 6130 2250 563 2.3:1 4.6:1 30.04 29 ::10 

L-8790 P-9790 90,000 ct 10,000 ct 2500 .1 .1 .1 0.4 

0.4 

0.4 

0.4 

0.4 
0.4 

8140 

8400 

8750 

8750 

8750 

8750 

1520 380 3: 1 6:1 31.511 ::l0.40 

L-8795 

L-8800 

L-8805 

L-8S1O 

L-8815 

P-9795 95,000 ct 15,000 ct 3750 .1 

P-9800 100,000 ct 60 ct 15 .1 
P~9805 100,000 ct 100 d 25 .1 

P-9810 100,000 ct 500 ct 125 .1 

P-9815 100,000 ct 10,000 ct 2500 .1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

L-SHIELD MU-METALSHIELD .53" d X ,41" h (13.46 mm d X 10 0 41 mm il) 

P-SHIELD MU-METAL SHIELD. 53" d X .41 . h {l3. 46 mill d X 10.41 Illlll III 

*INCLUDES ELECTROSTATIC SHIELD 

2250 

9.2 
15 
68 

1535 

...... Jf. Discount Pric('s: 1-8 Net: 10-24 les,; 10IJ~; 25-4~lless HVj~; SO-H!lless 2:11.-;: 1/)O-4!I~ll(>ss :1 ()I;; 

Ordering Instructions: No minimum. Net ;~o days F.O.B. Mt. Vernon, New York. 

563 
2.3 
3.8 

17. 

385 

2.52: 1 

40.8:1 

31. 6:1 

14.1: I 

3.16:1 

5.03:1 

81. 6: 1 

63.2: 1 

28.3:1 

6.32 :1 

:11.55 

:31.5.'5 

:31 . .'55 

:nHi 

3l.55 

2.:14 

EEM 1988 For manufacturers' sales offices, see yellow pages 

,'30.40 

:JO.40 

30.40 

::10.40 

:1O.4(J 

5600 

L SERIES 
Plug-In 

P SERIES 
Insulated 

Leads 

~CHEMATIC FOR TRANSf·ORM.ERS 
WITH SPLIT SECONDARIES 

~C)jEMAT!C f'UR TRANSFORMERS 
WITH Ell'CTfiOSTATIC SHIELD 

,"oW'jl:IE""WW 
RED I BLACK , , 

BLL'E I -GREE:-< 
WHITE 

FEATURES 

• EXTREME RESISTANCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICa 15 APPROVED 
QPL SOL"RCE (MIL-T-27) 

• MAGNETIC SHIELDS AVAILAELE 

• ELc.:CTROSTATIC SHIELDING 
CA~ BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMAHY A]\;f) SECONDARY 
WINDINGS CAN 8E USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 
SIZE AI\D LEADS WHICH ARE 
FREE OF ENCAPSuLANT. 
NO MENrsCUS ru LEAD AREA. 

• EVERY UNIT IN THLS CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
USING PICO'S SPJ:;CIAL SR 
CONSTRVCTIOK CONTACT 
FACTORY FOR DETAILS. 

PICO 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, NY 10552 

914-699-5514 
TWX 7105620113 

'mmediate For I . 
engineering 
assistance 
or to place 
an order-

A'2331 



5600 

PICO's PICO PART NUMBER i 

ultra-minlature K-Serie. PRIMARY 
transfonllers Insulated N-Series IMPEDANCE 

Lead. Plug-in OHMS 

K SERIES K-7203 N-6203 20 ct 

Insulated 
K-7205 N-6205 20 ct 

K-7210 N-6210 32 ct 

Leads K-i215 N-6215 40 ct 

""~O 
K~7218 N-6218 48 ct 

.5 ±.OID 02.7 ! 025) K-i220 N-6220 50 ct 
DIA ~ K-7225 N-6225 80 ct 

~ K- 7228 N-6228 100 ct 

.5"MAX 02.7 MAX) K-7230 N-6230 100 ct ,r K-7235 N-6235 120 ct 

K-7240 N-6240 120 ct 

K-7245 N-6245 120 ct 

K-72S0 N-6250 150 ct 
1 ~2 :t :14 K-7255 N-6255 150 ct 

'"II K-7260 N-6260 150 ct 

1\ 
K-7265 N-6265 150 ct 

K-7270 N-6270 150 ct 

K-7275 N-6275 200 ct 

K-72BO N-62BO 300 ct 

N SERIES K-7285 N-6285 300 ct 

Plug-In K-7290 N-6290 300 ct 

5,,±.010" DlA K-7295 N-6295 300 ct 
(la.7~o.25 DIAl~ J-~ MAX K-7300 N-6300 300 ct 

.L ~fAX) K-7305 N-6305 320 ct 

T" K-7310 N-63iO 400 ct 
.020" 
(0,51) 

1.OO''-!.25'' 
K-7315 N-6315 400 ct 

(25.4=6.35) K-7320 N-6320 400 ct 

_1 K-7325 N-6325 400 ct 

- K-7330 N-6330 400 ct 

.35" D1A .218" D1A K-7335 N-6335 400 ct 

' .. ~""- K-7340 N-6340 400 ct 

K-7342 N-6342 500 ct 

450 \.: ~ K-7344 N-6344 500 ct 

K-7345 N-6345 500 ct 

WHITE DOT AT TERMINAL n 
TERMINALS CLOCKWL'SE FROM 

K-7347 N-6347 500 ct 

PIN ill K-7350 N-6350 500 ct 

Dimensions are in inches (MM) K-7355 N-6355 *500 ct 

K-7360 N-6360 500 ct 

K-7365 N-6365 600 ct 

SPECIFICATIONS K-7367 N-6367 600 ct 

K-7370 N-6370 600 ct 
• MIL-T-27. 
All ·Units Meet MIL-T-27, K-7375 "1\'-6375 600 ct 

and Are Hermetically Sealed in a K-7380u N-6380n 600 ct 
Metal Case, Audio Transformers .. K-7385** N-6385H *600 ct 
Are Type TF5R21ZZ, 

· FREQUENCY RESPONSE: • 
K-7386n l\-6386~'I"- *600 ct 

:!:.3 db, 150 Hz - 75 KHz at 1.0 K-7387** N-6387H 600 ct 

Milliwatt (When Primary Impedance K-7390 N-6390 640 ct 
6:; 50K Ohms, !3 db 150 Hz to 20 KHz) 

K-7395 N-6395 700 ct · MAXIMUM DL'3TORTION: 
K-7400 N-6400 800 ct 

5% With Rated Power Level at 1 KHz, 
400 Hz and 150 Hz K-7405 N-6405 800 ct 

• DIELECTRIC STRENGTH: • 
K-7410 N-6410 800 ct 

All Units Tested at 200 V RMS K-74t5 N-6415 900 ct 

• rnSULATION RESISTANCE: K-7417** N-6417H *900 d 

Greater Than 10,000 Megohms K-7420 N-6420 1000 ct 
at 300 V DC 

K-7425 N-6425 1000 ct 
• WEIGHT: K-7430 N-6430 1000 ct 
7.5 Grams 

K-7435 N-6435 1060 ct 
• OPERATING TEMPERATURE: 

K-7440 N-6440 1200 ct 
_55°c to 105°c (All Units Can Be 
Supplied to Class S Requirements K-7445 N-6445 1200 ct 

13cPc maximum) K-7450 N-6450 1200 ct 

K-7455 N-6455 *1200 ct 
• TERMINALS: 
Solid .016 Diamel.'r Conductor. K-7460 N-6460 1500 ct 
Conductor. is COPPl'!" Clad Steel, K-7465 N-6465 1500 ct 
Tinned 100(~,, Electroplated Per 
MIL-T-I0727A. and ASTM CCS 13452. K-7470 N-6470 *1500 ct 

K-7475 N-6475 1<1500 ct · THERMAL SHOCK: . K-7480 N-6480 1600 ct 
25 Cycles, Method 107C. 

15- 7483 N-6483 2000 ct MIL-STD-202D, Test Condition A-I 
K-7485 N-6485 2000 ct 

K-7490 N-6490 *2000 ct 

~ K-7495 N-6495 2000 ct 

week K-7497 N-6497 2500 ct 
stock \0 one 

K-750t) N-6500 3000 ct - K-7505 N-6505 *3000 ct 

K-7510 ·N-6510 3610,ct 

This Product is Patented K-7512 ·N-6512 4000 d 

K-7514u 'N-6514H 4000 ct 

+INCLUDES ELECTROSTATIC SHIELD 
HMi]\iIATURI'lED TELEPHONE COUPLING APPLICATION 

TRANSFORMERS 5600 

SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO 
IMPEDANCE DC PRIM/SEC PRICES 1-9 ••• 

OHMS 400 150 PRIMARY PRIMARY RESISTANCE 
SPLIT 1KHz Hz Hz UNBALANCED DC OHMS SEC SEC 

WINO!NGS ... ." " . DC CURRENT RESISTANCE SER PAR SER PAR K- N-
SER PAR IIlgher ""'" IIIIIhtlT rna OHMS CONN CONN CONN CONN Series Series 

Bet 2 1.0 _ 75 .11 22,0 1. 75 1.0 .25 1. 58:1 3.16:1 18.20 IBJ,4 

20 ct 5 1.0 .75 .11 22.0 1. 75 2.5 .63 1;1 2:1 18.20 18.84 

12 ct 8 1.0 .75 .11 18.0 2.7 3.7 .93 1:1 2;1 18.20 18.84 

40 ct. 10 1.0 .75 .11 16.0 3 5.2 1.3 1:1 2:1 18.20 18.84 

16 ct 4 1.0 .75 .11 13.0 4.5 2.4 .6 1. 73:1 3.46:1 18.20 18.84 

50 ct 12.5 1.0 .75 .11 13,0 4.5 6.2 1.6 1.:1 2:1 18.20 lR.R4 

32 ct 8 1.0 .75 .11 11. 0 6.6 3.7 .93, 1. 58:1 3.16:1 18.20 18.84 

40 ct 10 1.0 .75 .11 10.0 9.7 5.6 1.4 1.58:1 3.16;1 18.20 18.84 

100 ct 25 1.0. .75 .11 10. a 9.7 11 2.8 1:1 2 :1 18.20 18.84 

12.8 ct 3.2 1.0 .75 .11 9.0 10. R 1.6 .4 3.06:1 6.12 :1 18.20 18.84 

60 ct 15 1.0 .75 .11 9.0 10.8 6.5 2.2 1. 41:1 2.83:1 18.20 18.84 
120 ct 30 1.0 _ 75 .11 9.0 10,8 15 3.8 1:1 2 :1 18.20 18.84 

12 ct 3 1.0 _ 75 .11 8.0 13.5 L 75 .44 3.54:1 7.08:1 18.20 18.84 

50 ct 12.5 1.0 .75 .11 8.0 12 5.8 1.5 1 .. 73:1 3.46:1 18.20 18.84 

100 ct 25 1.0 _ 75 .11 8_0 12 13 3.3 1. 22:1 2.44:1 18.20 18.84 

150 ct 37.5 1.0 .75 .11 8.0 12 20 5 1:1 2:1 18.20 18.84 
600 ct 150 1.0 .75 .11 B.O 12 82 20,5 1:2 1:1 lR.20 18.84 

200 ct 50 1,0 .75 .11 7.0 17 24 6.0 1:1 2:1 18.20 18.84 

12 ct 3 1.0 .75 .11 5.0 30 1. 75 .44 5:1 10:1 18.20 18.84 

50 ct 12.5 1.0 .75 .11 5.0 27 6.2 1.6 2.45:1 4.9:1 18.20 18.84 

150 ct 37.5 1.0 .75 .11 5. a 26 21 5.3 1. 41:1 2.83:1 18.20 18.84 

300 ct 75 1.0 .75 .11 5.0 27 38 9.5 1:1 2: 1 lR.20 18.84 

600 ct 150 1.0 .75 .11 5.0 27 66 17 1:1. 41 1. 41:1 1820 1.'1.84 

12.8 ct 3.2 1.0 .75 .11 5.0 30 L 75 .44 5:1 10:1 18.20 18.84 

40 ct 10 I..Q .75 .11 5.0 39 4.3 Ll 3.16 :1 6.32:1 18_20 18.84 

1,,0 ct 30 1.0 .75 .11 5.0 30 1, 3.5 1:83: 1 

'"1''' 
lR84 

200 ct 50 1.0 .75 .11 5.0 39 24 6 1. 41:1 2.83:1 lR.20 18.84 

400 d 100 1.0 .75 .11 5.0 39 42 10.5 1:1 2: 1 18.20 18.84 

1000 ct 250 1.0 .75 .11 :S.O 39 109 28 1: 1.58 1. 26:1 18_20 1R.84 

2000 ct 500 1.0 .75 .11 5.0 39 HUl 49 1:2.24 1:1. 12 18.20 18.114 

4000 ct 1000 1.0 .75 .11 5.0 39 436 109 1 :3.16 1:1. 58 18.20 1884 

12.8 ct 3.2 1.0 .75 .11 4.5 43 1.6 .4 6.25:1 12.5:1 18.20 18.84 

16 ct 4 1.0 .75 .11 1.5 43 2.3 .56 5,6:1 11. 2:1 18.20 lS.R4 

50 ct 12,5 1.0 .75 .11 4.5 43 5_ 8 1.5 3.16:1 6.32:1 18.20 lR.84 

150 ct 37.5 1.0 I .75 .11 4.5 43 19.8 5 1. 83: 1 3.65: 1 18.20 18.84 

500 ct 125 l.0 .75 .11 4.5 43 60 J 5 1:1 2 :1 18_20 18.84 

500 ct 1.0 .75 .11 4.5 43 60 1:1 IS.Sa 19.61 

600 ct 150 1.0 .75 .11 4.5 43 66 17 L1.1 1. 83: 1 18.20 lR.84 

12.8 d 3.2 1.0 .75 .11 4.0 68 1. 75 .44 6.85: 1 13.7:1 18.20 18.84 

30 ct 7.5 1.0 .75 .11 4.0 60 3.7 .93 4.47 :1 8.94:1 18_20 18_84 

48 ct 12 1.0 _ 75 .11 4.0 60 5.9 1.5 3.54:1 7.07:1 18.20 18.84 
200 ct 50 1.0 .75 .11 4.0 60 25 6.3 1. 73: 1 3.46:1 1S_20 18.84 

600 ct 150 1.0 .75 .11 4.0 60 66 17 1:1 2 :1 unw 18.84 

600 d 1.0 .75 .11 4.0 60 68 1:1 lA_S:3 19.61 

900 ct '_0 • 7~ .11 4,0 60 104 1 :1. 22 IS_8:) 19.fil 

1200 ct 300 1.0 _ 75 ,.11 4.0 60 116 29 1:1. 41 1. 41:1 18.20 18.84 

12.8 ct 3.2 1.0 .75 .11 4.0 69 1. 75 .44 7.07: 1 14.14:1 18.20 lR.84 

100 ct 25 1.0 .75 .11 4_ 0 62 10.6 2_ 7 2.65:1 5.29:1 18.20 lR.84 

12.8 ct 3.2 1.0 .75 .11 3.5 78 1. 75 .44 7.91 :1 15.8:1 18.20 18.84 

48 ct 12 1.0 .75 .11 3.5 74 6 1.5 4.08:1 8.16:1 IH.20 lS.R4 

800 ct 200 1.0 .75 .11 3_ 5 74 102 26 1:1 2:1 18.20 18.84 

600 ct 150 1.0 .75 .11 3.0 90 66 17 1. 23:1 2.45: 1 . 18.20 IfUl4 

900 cl 1.0 _ 75 .11 3.0 90 ,02 - 11 IHJl3 19.61 

12 ct 3 1.0 .75 .11 3. a 115 1. 75 
4'1" 131 

18.26:1 18.20 18.R4 

50 ct 12.5 1.0 .75 .11 3.0 )00 5.8 1 ~ 4 47 1 8,94:1 18_20 IS.84 

1000 ct 250 1.0 _ 75 .11 3.0 75 103 26 11 2:1 16.20 18.84 

12.8 ct 3.2 1.0 .75 .11 3.0 115 1. 75 .44 9.1:1 18.2:1 I 18.20 18.R4 

12.8 ct 3.2 1.0 .75 3.0 122 1. 75 .44 9,68:1 19.4:1 .11 

I 
18.20 18.84 

500 ct 125 1.0 .75 .11 3.0 113 63 16 1. 55:1 3.1:1 18,20 18.84 

1200 ct 300 1.0 .75 .11 3.0 113 155 39 1:1 2 :1 18.20 18.84 

1200 ct 1.0 .75 .11 3.0 109 150 1:1 IS_8a 19.61 

12 ct 3 1.0 .75 .11 2.5 140 1,75 .44 11. 18:1 22.36:1 18.20 18.84 

500 ct 125 1.0 _ 75 .11 2.5 150 60 15 1,73:1 3.46:1 18.20 18_84 

600 ct - 1.0 .75 .11 2.5 150 66 1,58:1 - 18.8a 19.61 

1500 ct 1.0 .75 .11 2.5 150 168 1:1 18.83 19.61 

12.8 ct 3.2 1.0 .75 .11 2.5 140 1. 75 .44 11,18: 1 22.36:1 18.20 lR84 

8 ,t 2 1.0 .75 .11 2.0 250 1.0 .25 15.8:1 31. 6:1 18.20 18.84 

2000 ct 500 1.0 _ 75 .11 2.0 185 255 

I 
64 1:1 2:1 18.20 1S.84 

2000 ct 1.0 .75 .11 2.0 175 240 - 1:1 18.R3 19.61 

8000 ct 2000 1.0 _75 .11 2.0 185 1015 254 1 :2 1:1 18.20 18.84 

2500 ct 625 1.0 _ 75 .11 2.0 245 268 68 1:1 2:1 lil20 18.84 

3000 ct 750 1.0 _ 75 .11 1.8 267 295 74 1:1 2:1 18.20 18.84 

3000 ct 1.0 .75 .11 1.8 267 368 1:1 18.8a 19.61 

3600 ct 900 1.0 .75 .11 1.5 300 413 103 1:1 2:1 18.20 18.84 

16 ct 4 1.0 .7G .11 1.5 395 2.5 .65 15.8:1 31. 6:1 lR.20 18.84 

600 ct 150 1.0 _ 75 .11 1.5 395 66 17 2.58:1 5.16:1 HUO 18.84 

••• Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-991es6 23%; 100-4991e66 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

For immediate enaineerina assistance or to D/ace an order-Call To" Free 800-431-1064 

A·2332 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

PICD PART NUMBER 

K-Serie. PRIMARY 
Insulated N-Serie. IMPEDANCE 

Lead, Plug-in OHMS 

K-7515 N-651S 4000 ct 

K-7520 N-6520 *4000 ct 

K-7525 N-6525 5000 ct 

K-7S30 'N-6530 5000 ct 

K-7535 N-6535 7500 ct 

K-7540 N-6540 7500 cl 

K-7545 

K-7550 

K-7555 

K-1560 

N-6545 

'N-6550 

·N-6555 

·:t'\-6560 

7500 ct 

7500 ct 

QSOO ct 

8000 ct 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

1000 lOt 250 

8000 ct 

500 ct 125 

5000 ct 1250 

POWER WATTS 

400 150 
1KHz Hz Hz 

and and anll 
high" high!' higher 

1. 0 ,75 .11 

1. 0 .75 .11 

1. 0 .75 .11 

1. 0 .75 .11 

50 ct, 12. 5 1. 0 .75 . 11 

100 et 

600 ct 

2500 ct 

7500 ct 

12.8 ct 

25 1. 0 .75 .11 

150 1. 0 

625 1. 0 

1.0 

3.2 1. 0 

.75 

.75 

.75 

.75 

.11 

.11 

.11 

.11 

K-7565 'N-6565 8000 ct 1000 ct 250 1.0 .75 .11 

K-'l570 N-6570 *8000 ct 1200 ct 

K-7575 

K-7530 

K-7585 

K-7590 

K-7395 

N-6575 

·N-6580 

'N-658E; 

N-5595 

*9000 ct 9000 ct 

10,000 ct 12.8 ct 

10, 000 et 16 ct 

10. 000 ct lOll et 

10. 000 ct 200 ct 

1. a .75 . II 

1.0 

3.2 1. 0 

1.0 

2.1 1. a 
50 1. 0 

.75 

.75 

.75 

.75 

."(5 

.11 

.11 

.11 

.11 

1\:-7600 N-6600 10,000 ct 500 d 125 1.0 .75 

.11 

.11 

K-7605 N-6605 10, 000 ct 600ct 1501.0 .75 .11 

:";:-7610 N-6610 10,000 ct 1000 ct 250 1.0 .75 .11 

TRANSFORMERS 

PRIMARY PRIMARY 
UNBALANCED DC 
DC CURRENT RESISTANCE 

rna OHMS 

1. 5 395 

1. 5 390 

1. 3 450 

1. 3 450 

1. 0 670 

1.0 670 

SECONDARY 
DC 

RESISTANCE 
OHMS 

SER PAR 
CONN CONN 

108 27 

955 

62 16 

620 155 

1.5 

11 2.8 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
SER PAR 

CONN CONN 

2:1 4:1 

1:1,41 

3.16:1 6,32:1 

1:1 2:1 

12.25:1 24.5:1 

8.66:1 17,32:1 

1.0 670 66 16.5 3.54:1 7.07 :1 

3.46:1 1.0 1370 268 

1.0 670 925 

1.0 765 1.75 

67 1. 73:1 

1:1 

.44 25:1 50.1 

PICO 
PRICES 1-9"· 

K- N-
Series Series 

Hem 18.B4 

IH,H:J 19.61 

If;:20 18.84 

IR:20 18.84 

:20:21-\ :2U.90 

2U.28 :W.90 

20.90 

20.90 

23.04 

20.90 

1.0 695 106 26.52.83:15.66:1 20.2H 20.90 

2:3.04 

2:3.04 

2090 

20.90 

2090 

1. a 715 153 

1.0 925 1020 

1. a 768 1. 6 

1.0 756 1.7 

1.0 780 10 

1.0 780 24 

2.58:1 :.!(UIH 

1:1 

.4 28:1 56:1 

.43 25:1 50:1 

2.5 10:1 20: 1 

7.07:1 14.14:1 

:'!O.HK 

20.2H 

20.2H 

20.2H 

1.0 780 60 15 4.47:1 8.94:1 
20.2<9 

:W.28 

20.90 

20.90 

1.0 780 83 21 4.08:1 8.16:1 20.28 20.90 

1.0 780 106 27 3.16:1 6.32:1 I 20.28 20.90 

K-7615 N-6615 10,000ct 1200ct 300 1.0 .75.11 1.0 780 145 36 2.89:15.77:1 20.26 20.90 

~K~-~16~2~0-r~N~-6~6~20~~10~.~00~0~,~,t~~1~5~OO~c=t+-3~7~5-r~1'.0~-C.7~5-r-.-11~r-~1-.0~~r-~78~0~-+~16~0~--'40~+02~.5~8~,,-h5-.U16~'I'+·-2-0-.2~8 ~ 
K-7625 N-6625 10,000cl 2000ct 500 1.0 .75 ,II 1.0 780 300 75 2.24:14.47:1 20.28 20.90 

K-7630 N-6630 10,000ct 5000d 1250 1.0 .75.11 1.0 780 610 153 1.41:12.83:1 20.2R 20.90 

K-7635 N-6635 10, 000 ct 7500 ct 1875 1.0 .75 .11 1. a 780 932 233 1.16:1 2.31:1 20.28 20.90 

K-7640 1\-6640 10,000 et 10,000 ct 2500 1. 0 .75 .11 1. 0 780 1075 269 1:1 2:1 20.28 20.90 

K-7645 

K-7550 

K-7652 

K-7655 

K-7660 

K 7665 

1'\-6645 

N-6650 

N-6652 

~-6655 

t\-6660 

:-.1-6665 

~ 10, 000 ct 

15, 000 ct 

15,000ct 

15,000 ct 

15.000 ct 

"'15,000 ct 

10, 000 ct 

;~~ :: I ~~~ 
600 ct 150 

10 000 ct 2500 

15, 000 ct 

K-7670 :-.1-6670 15,OOOct 15,000ct 3750 

K-7675 N-6675 16, 000 ct 1000 el 250 

K-7680 N-6680 20, 000 ct 500 ct 125 

K-7685 

K 1690 

K-7695 

K-7700 

K- i70S 

K-i710 

K-7715 

K-7?20 

K-7725 

K-7730 

K-7732 

K-7734 

K-7735 

K-7740 

N-6685 

N-6690 

N -6695 

N-6700 

N-6705 

N-6710 

N-6715 

N-6720 

N-6725 

N-6730 

N-6732 

N-6724 

N-6735 

N-6740 

20.000ct GOOel 150 

20,000 cl 800 ct 200 

20.000 ct 1000 ct 250 

20.000 ct 5000 ct 1250 

20. 000 ct 10.000 ct 2500 

*20.000 ct 20.000 ct 

25.000 ct 500 ct 125 

25,000 ct 1000 d 250 

30,000 ct 50 ct 12.5 

30,000 ct 1200 ct 300 

30,000 ct 500 ct 125 

30.000 ct 200 ct 50 

30, 000 ct 5000 ct 1250 

30.000ct 10,000ct 2500 

K-7745 N-6745 ~30, 000 ct 30,000 ct 

K-7750 N-6750 40,000 ct 400 ct 100 

K-7755 N-6755 40, 000 ct 2000 ct 500 

K-7760 N-6760 40,000 cl 4000 ct 1000 

K-7765 N-6765 40, 000 ct 20, 000 ct 5000 

K-7770 N-6770 *"40,000 ct 40,000 ct 

K-7775 N-6775 50,OOOct 200ct 50 

K-7777 N-6777 50,000 ct 500 ct 125 

1.0 

.66 

.66 

.66 

.66 

.66 

.75 

.66 

.66 

.66 

.66 

.66 

.11 

.11 

.11 

.11 

.11 

.11 

.66 .66 .11 

.62 .62 .1] 

.5 

.5 

.5 

.5 

.5 

.5 

.5 

.4 

.4 

.33 

.33 

.33 

.33 

.33 

.33 

.5 

.5 

.5 

.5 

.5 

.5 

.4 

.4 

.33 

.33 

.33 

.33 

.33 

.33 

.11 

.11 

.11 I 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.11 

.33 .33 > 11 

.25 .25 .11 

.25 .25 . I J 

.25 .25 .11 

.25 .25 .11 

.25 .25 .11 

02 .2 .11 

.2 .2 .11 

1.0 715 985 

0.8 1165 52 

0.8 1165 60 

0.8 1165 80 

0.8 1165 1050 

O. B 1165 1600 

0.8 1165 1600 

0.8 1560 108 

0.7 1750 60 

0.7 1750 82 

0.7 1750 98 

0.7 1750 135 

0.7 1750 610 

0.7 1750 1075 

0.7 1715 2370 

0.6 2470 60 

0.6 2470 106 

0.5 2730 6.2 

0.5 2815 156 

0.5 2730 61 

0.5 2730 24 

0.5 2730 620 

0.5 2730 1090 

0.5 2730 3740 

0.5 3150 53 

0.5 3150 

0.5 3150 

0,5 3150 

O. 5 3940 

0.4 4275 

0 .. 4 4275 

300 

548 

3075 

4350 

24 

60 

13 

15 

20 

263 

1:1 

6.12:112.25:1 

5.48:1 10.95:1 

,5: 1 10:1 

1.22:1 2,45:1 

1:1 

1;1 

4:1 

2 :1 

8;1 

20BB 

20.28 

23.04 

20.90 

20.90 

20.90 

20.90 

23.04 

2U.9U 

20.2H 20.90 

400 

27 

15 6.32:1 12.65:1 20.88 2,1.04 

2::L04 20.5 5.77:1 11.55:1 

24.55:1 10:1 

34 4.47:1 8.94:1 

153 2;1 4:1 

269 1.41:1 2.83:1 

1;1 

15 7.07:1 14.14:1 

27 5:1 10;1 

1.6 24.5:1 49:1 

39 5:1 10:1 

15.3 7.7:1 15.5:1 

12.2:1 24.5:1 

155 2.45:1 4.9:1 

272 1. 73:1 3.46:1 

20.fl8 

20B8 

20.HH 

20.88 

20.88 

22.37 

20.88 

20.88 

22.37 

22.37 

22.37 

22.37 

22.37 

22.:3i 

23.04 

2:1.04 

2::1.04 

2304 

~:1.27 

2.1.()4 

2:3.04 

23.27 

23.27 

23.27 

23.27 

23.27 

2:1.27 

Ll 23.49 24.98 

13 

75 

137 

769 

15 

10:1 20:1 23.49 24.9H 

4.47:1 8.94:1 23.49 24.98 

3.16:1 6.32;1 23.49 24.98 

1.41:1 2.83:1 2:1.49 24.98 

1:1 2664 27.86 

15.8:1 31.6;1 28.64 27.86 

~0:1 20:1 26.64 27.86 

K-7778 :-l-6778 50,00Dct BOOct 150 .2 .2 .11 0.4 4275 82 21 9.13:1 18.26:1 26.04 27.86 

27.86 

:30.16 

30.16 

K-7i79 N-6779 50,000ct SO,OOOct 12,500.2 ,2 .11 0.4 4500 

K-7780 N-6780 60, 000 et 15,000 c( 3750 .16 .16 .11 O. 4 5960 

K-7785 N-6785 62,500et 50ct 12.5 .16 .16 .11 0.4 5960 

K-7787 N-6787 80,OOOct I5,DOGet 3750 .12 .12 .Jl O. 3 7200 

K-7789 N-6789 80,000ct 80,000ct20,000 .12 .12 .11 0.3 7200 

K-7790 N-6790 90,000 ct 10,000 ct 2500 .11 .11 .11 

.10 

.10 

0.3 7500 

K-7795 N-6795 95,000 d 15,000 ct 3750 .1 .1 O. 3 9550 

K-7800 N-6800 100.000 ct 60 ct 15 _ 1 .1 D.3 10, 000 

K-7805 

K-7810 

K-7813 

K-7814 

K-7815 

K-7820 

K-7823 

K-7825 

K-7B30 

K-7835 

K-7837 

K·7B40 

K-SHIE LD 
N-SHIELD 

N-6805 100,000 ct 100 ct 25.1 .1 .10 0.3 

N-6810 100,000 ct 500 ct 125.1 .1 .10 0.3 

N-6813 100,000 ct 1000 ct 250.1 .1 .10 0.3 

N-6814 100,000 ct 2000 ct 500.1 .1 .10 0.3 

N-6815 IOO,OOOct 10,OOOct 2500.1 .1 .1U 0.3 

N-6820 135,000 ct 82 ct 20.5 .074 .074 .074 0.25 

N-6823 200,000 ct 500 ct 125 .05 .05 .05 0.2 

N-6825 200,000 ct 1O00 ct 250 . as .05 .05 0.2 

N-6830 200,000 ct 10,000 ct 2500 . as .05 .05 0.2 

N-6835 200, 000 ct 20, 000 ct 5000 .05 .05 .05 0.2 

N-6837 250,000 ct 200 ct 50 .04 .04 . 04 0.2 

1-:-6840 250,000 ct 1000 ct 250 .04 .04 _ 04 0.2 

Ml'-l\-!:ETAL SHIE LD .53' d X .56" h (13.46 mill d X 14.22 mm h) 
MU-METAL SHIELD .53" d X .56" h (13.46 mm d X 14.22 mm h) 

10,000 

10, 000 

10,000 

10,000 

10,000 

13,700 

17,340 

17,340 

17,340 

17,340 

17,340 

17.340 

6270 1568 

1650 412 

1.5 

1690 423 

9920 2480 

338 

410 

1:1 2'1 126.64 

2:1 4;1 29.:10 

35.4:1 70.7:1 29.30 

2.3:1 4.6:1 29.:30 

1:1 2:1 29.30 

30.16 

30.16 

3:1 6:1 :-13.26 31..')5 

2.5;1 5:1 3::1.26 31.55 

1350 

1635 

8.5 2.2 40.8:1 81.6:1 3:l.26 31.55 

14 

62 

14D 

248 

1075 

9.5 

75 

133 

1350 

3000 

28 

118 

3.5 31. 6:1 63.2:1 33.26 

15.5 14.1:1 28.3:1 33.26 

35 10:1 20:1 3:1.26 

62 7.07:1 14.14:1 ·J:J.:!6 

270 3.10:1 6.32:1 :13.26 

2.4 40.6:1 81.2:1 32.0:1 

19 20:t 40:1 32.03 

33 14.1:1 28.3:1 32.03 

336 4.47:1 8.94:1 3:1.0.3 

750 3.16:1 6.32:1 32.03 

35.4:1 70.7:1 32.97 

30 15.8:1 31.6:1 32.97 

2,33 

:31.55 

31.55 

31.55 

31 . .55 

31.55 

32.98 

32.9fl 

:32.98 

32.98 

32.98 

33.8~ 

33.82 

2.34 

EEM 1988 For manufacturers' sales offices, see yellow pages 

5600 

K SERIES 
Insulated 

Leads 

N SERIES 
Plug-In 

SCHEMATIC FOR TRASSFORMERS 
\\liTH SPLIT SECONDARIES 

PICO-N 

I 
SCHEMATIC FOR l"RANSFOHMERS 
WITH ELECTROSTATIC SIUELD 

PICO-K 

'31:E' ,,"o"'31:IE"'cow 2 - : fj RED I BLACK 

I : 
3 J -7 BLU," WHIT!:: GREE~ 

FEATURES 

• EXTREME RES15TANCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICO IS APPROVED QPL SOURCE 
(MIL-T-27) 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING 
CAN BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTIOl'i 
TECHNIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 30U 
THERMAL CYCLE GUARANTEE 
USIN"G PICO'S' SPECIAL SR 
CONSTRUCTION. CONT ACT 
FACTORY FOR DETAILS. 

PIce 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy. 
Mt. Vernon, N.Y. 10552 

914-699-5514 
TWX 7105620113 

,~or immediate 
engineering 
assistance 
or to place 
an order-

l 

Call Toll F~ee 
800_431-1064 

-
A·2333 



5600 

PICO's 
ultra-miniature 
transfonners 

R SERIES 
Plug-In 

.75" DIA MAX. 
(19.1 D1A MAX) I_f'"" ..L (9.5 MAX) 

1 
.020" 

(0.51) 
1.00"!.25" :135

) 

- -

.475" D1A .6" D1A 

'.'~"'~ !. • . ~ 
45° -:/>. 

WHITE DOT AT TERMINAL #I 
TERMINALS CLOCKWISE FROM 
PIN #1 

Dimensions are in inches (MM) 

SPECIFICATIONS 

· MIL-T-27: , 
All Units Meet MIL-T w 27 
And Are Hermetically Sealed in a: 
Metal Case, Audio Transformers 
Are Type TF5R21ZZ. 

· FREQUENCY RESPONSE: . 
t 3 db, 75Hz - 30 KHz at 1. 0 
Milliwatt. 

· MAXIMUM DISTORTION: 
5% With Rated Power Level at 1 KHz, 
300 Hz and 75 Hz 

· DIELECTRIC STRENGTH:. 
All Units Tested at 200 V RMS. 

· INSULATION RESISTANCE: . 
GreatE:r Than 10, 000 Megohms 
at 300 V DC. 

· WEIGHT: . 
12 Grams 

· OPERATING TEMPERATURE:. 
-55°c to 105°c (All Units Can Be 
Supplied to Class S Requirements 
130°c Maximum). 

• TERMINALS: ...... 
Solid .016 Diamel,,'r Conductor, 
Conductor is Copp~r Clad Steel, 
Tinn.ed 100%, Electroplated Per 
MIL-T-10727A and ASTM CCS B452. 

• THERMAL SHOCK: 
25 Cycles, Method 107C, 
MIL-STD-202D, Test Condition A-I 

This Product is Patented 

TRANSFORMERS 

PICO PART SECONDARY POWER WATTS SECONDARY 
NUMBER IMPEDANCE PRIMARY DC 

OHMS 300 75 UNBAL PRIMARY RESISTANCE 

R-Series 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS 

IMPEDANCE WINDINGS .. , on' ... CURRENT RESIST SER PAR 
Plug-in OHMS SER PAR higher "Ilher hlghtr ma OHMS CONN CONN 

R-20003 20 ct 8 ct 2 1.5 _9 .03 22 1.6 .76 .19 

R-20005 20 ct 20 ct 5 1.5 .9 .03 22 1.6 1.9 .48 

R-2DOlO 32 ct 32 ct 8 1.5 .9 .03 17~ 5 2.56 3 .75 

R-20015 40 ct 40 ct 10 1.5 .9 .03 16 3.2 3.8 .95 

R-ZOO18 48 ct 16 ct 4 1.5 .9 .03 14.5 3.84 1. 52 .38 

R-20020 50 ct 50 .ct 12.5 1.5 .9 .03 14 4 4.75 1.19 

R-ZOO25 80 ct 32 ct 8 1.5 .9 .03 11 6.4 3 .. 75 

R-ZD028 100 ct 40 ct 10 1.5 .9 .03 10 8 3.8 .95 

R-20030 100 ct 100 ct 25 1.5 .9 .03 10 8 9.5 2.38 

R-2D035 120 ct 12.8 ct 3.2 1.5 .9 .03 9 9.6 1.22 .3 

R-20040 120 ct 60 ct 15 1.5 .9 .03 9 9.6 5.7 1.4 

R-20045 120 ct 120 ct 30 1.5 .9 .03 9 9.6 11.4 2.85 

R-20050 150 ct 12 ct 3 1.5 .9 .03 8 12 1 •. 14 .29 

R-20D55 150 ct 50 ct 12.5 1.5 .9 .03 8 12 4.75 1. 19 

R-20060 150 ct 100 ct 25 1.5 .9 .03 8 12 9.5 2.38 

R-20065 150 ct 150 ct 37.5 1.5 .9 .03 8 12 14.3 3.56 

R-20070 150 ct 600 ct 150 1.5 ,9 .03 8 12 57 14.3 

R-20075 200 ct 200 ct 50 1.5 .9 .03 7 16 19 4.75 

R-20080 300 ct 12 ct 3 1.5 .9 .03 5.5 24 1.14 .29 

R-20085 300 ct 50 ct 12.5 1,5 .9 .03 5.5 24 4.75 1.19 

R-20090 300 ct 150 ct 37.5 1.5 .9 .03 5.5 24 14.25 3.56 

R-20095 300 ct 300 ct 75 1.5 .9 .03 5.5 24 28.5 7.13 

R-20100 300 ct 600 ct 150 1.5 ,9 .03 5.5 24 57 14.25 

R-20105 320 ct 12.8 ct 3.2 1.5 .9 .03 5.5 25.6 1.22 .3 

R-20110 400 ct 40 ct 10 1.5 .9 .03 5 32 3.8 .95 

R-20115 400 ct 120 ct 30 1.'5 .9 ,03 5 32 11.4 2.85 

R-20120 400 ct 200 ct 50 1.5 • 9 .03 5 32 19 4.75 

R-2D125 400 ct 400 ct 100 1,5 • 9 .03 5 32 38 9.5 

R-20130 400 ct 1000 ct 250 1.5 .9 .03 5 32 95 23.8 

R-20135 400 ct 2000 ct 500 1.5 .9 .03 5 32 190 47.5 

R-20140 400 ct 4000 ct 1000 1.5 .9 .03 5 32 380 95 

R-20142 500 ct 12.8 ct 3.2 1.5 .9 .03 4.5 40 1.22 .3 

R-20144 500 ct 16 ct 4 1.5 .9 .03 4.5 40 1. 52 .38 

R-20145 500 ct 50 ct 12.5 1.5 .9 .03 4.5 40 4.75 1.19 

R-20147 SOD ct 150 ct 37.5 1.5 .9 .03 4.5 40 14.25 3.56 

R-20150 500 ct 500 ct 125 1.5 .9 :03 4.5 40 47.5 11.88 

R-20155 *500 ct 500 ct - 1.5 .9 ,03 4.5 40 47.5 

R-20160 SOD ct 600 ct 150 1.5 .9 .03 4.5 40 57 14.25 

R-20165 600 ct 12.8 ct 3.2 1.5 ,9 .03 4 48 1. 22 .3 

R -20167 600 ct 30 ct 7.5 1.5 .9 .03 4 48 2.85 .71 

R-20170 600 ct 48 ct 12 1.5 .9 .03 4 48 4.56 1. 14 

R-20175 600 ct 200 ct 50 1.5 .9 .03 4 48 19 4.75 

R-20180** 600 ct 600 ct 150 1.5 .9 .03 4 48 57 14.25 

R-20185** *600 ct 600 ct 1.5 ,9 .03 4 48 57 

R-'20186** *600 ct 900 ct 1.5 .9 .03 4 48 85.5 

R -20187** 600 ct 1200 ct 300 1.5 .9 ,03 4 48 114 28.5 

R-20190 640 ct 12.8 ct 3.2 1.5 .9 .03 4 51. 2 1. 22 .3 

R-20195 700 ct 100 ct 25 1.5 .9 .03 3.5 56 9.5 2.38 

R-20200 800 ct 12.8 ct 3.2 1.5 .9 .03 3,5 64 1.22 .3 

R-20205 800 ct 48 ct 12 1.5 .9 .03 3.5 64 4.56 1.14 

R-20210 800 ct 800 ct 200 1,5 .9 .03 3.5 64 76 19 

R-20215 900 ct 600 ct 150 1.5 .9 .03 3 72 57 14.3 

R-20217** *900 ct 900 ct 1.5 .9 .03 3 72 85.5 

R-20220 1000 ct 12 ct 3 1.5 .9 .03 3 80 1.14 .29 

R-20225 1000 ct 50 ct 12.5 1.5 .9 .03 3 80 4.75 1.19 

R-20230 1000 ct 1000 ct 250 1.5 .9 .03 3 80 95 23.8 

R-20235 1060 ct 12, B ct 3.2 1.5 .9 .03 3 85 1. 22 .3 

R-20240 1200 ct 12.8 ct 3.2 1.5 .9 .03 3 96 1. 22 .3 

R-20245 1200 ct 500 ct 125 1.5 .9 .03 3 96 47.5 11. 88 

R-20250 1200 ct 1200 ct 300 1.5 ,9 .03 3 96 114 28.5 

R-20255 *1200 ct 1200 ct 1.5 .9 .03 3 96 114 

R-20260 1500 ct 12 ct 3 1.5 ,9 .03 2.5 120 1.14 .29 

R-Z0265 1500 ct 500 ct 125 1.5 .9 .03 2.5 120 47.5 11.88 

R-20270 *1500 ct 600 ct - 1.5 .9 .03 2.5 120 57 -
R-20275 *1500 ct 1500 ct 1.5 .9 .03 2.5 120 142 -

R-20280 1600 ct 12',8 ct 3.2 1.5 ,9 .03 2.5 128 I. 22 3 

R-20283 2000 ct 8 ct 2 1.5 ,9 ,03 2.2 160 .76 .19 

R-20285 2000 ct 2000 ct 500 1.5 .9 .03 2,2 160 190 47.5 

R-20290 *2000 ct 2000 ct 1,5 .9 .03 2.2 160 190 -
R-20295 2000 ct 8000 ct 2000 1,5 .9 .03 2.2 160 760 190 

R-Z0297 2500 ct 2500 ct 625 1.5 .9 ,03 2 200 238 59.5 

R-20300 3000 ct 3000 ct 750 1.5 .9 ,03 1.8 240 285 71.3 

R-20305 *3000 ct 3000 ct 1.5 .9 .03 1.8 240 285 -
'INCLUDES ELE.CTROSTATIC SHIELD 

HMINIATURIZED TELEPH.Jf'.IE COUPLING APPLICATION 

••• Discount Prices: 1-9 Net; 10-24 Jess 10%; 25-49 Jess 16%; 50-99 Jess 23%; 100-499 Jess 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt~ Vernon. New York. 

5600 

PICO 
TURNS RATIO PRICES 

PRIM/SEC 1-9" , 
SEC SEC 
SER PAR R-

CONN CONN Series 

1.58:1 3.16:1 25.32 

1:1 2:1 25.32 

1:1 2:1 25,32 

1:1 2:1 :.).5.32 

1. 73:1 3.46:1 25.32 

1:1 2:1 25.32 

1. 58:1 3.16:1 25.32 

1. 58:1 3.16:1 25.32 

1:1 2:1 '25.32 

3,06:1 6.12:1 25.32 

1,41:1 2,83:1 25.32 

1:1 2:1 25 . .32 

3,54:1 7.08:1 25.32 

1. 73:1 3.46:1 25.32 

1.22:1 2.44:1 25.32 

1:1 2:1 25.;1~ 

1:2 1:1 25.32 

1:1 2:1 25.32 

5:1 10:1 25.32 

2.45:1 4.9:1 25.32 

1. 41:1 2.83:1 25.32 

1:1 2:1 25.32 

1:1.41 1.41:1 25.32 

5:1 10:1 25.32 

3.16:1 6.32:1 25.32 

1.83:1 3.65:1 25.32 
1. 41:1 2.83:1 25.32 
1;1 2:1 25.32 

1:1.58 1. 26:1 25.32 

1:2.24 1:1. 12 25.32 

1:3.16 1:1. 58 25.32 
6.25;1 12.5:1 25.32 

5.6:1 11.2:1 25.32 

3.16:1 6.32:1 25.32 

1. 83:1 3.65:1 25.32 

1:1 2:1 25.32 
1:1 26.36 
1:1.1 1. 83:1 25.32 
6.85:1 13.7 25.32 

4.47:1 8.94:1 25.32 

3.54:1 7.07:1 25.32 
1. 73:1 3,46:1 25.32 
1:1 2:1 25.32 

1:1 26.36 

1:1.22 26.:36 

1:1.41 I. 41:1 25.32 

7.07:1 14.14:1 25.32 

2.65:1 5.29:1 25.32 

7.91:1 15.8:1 25.32 

4.08:1 8.16:1 25.32 

1:1 2:1 2532 

1. 23:1 2.45:1 25.32 

1:1 26.36 

9.13:1 18.26:1 25.32 

4.47:1 8.94:1 25.32 

1:1 2:1 25.32 

9.1:1 18.2:1 25.32 

9,68:1 19.4:1 25.32 

1. 55:1 3.1:1 25.32 

1:1 2:1 25.32 

1:1 26.36 

11.18:1 22.36:1 25.32 

1. 73:1 3.46:1 25.32 

1. 58:1 - 26.36 

1:1 26.36 

11.18:1 22.36:1 25.32 

15.8:1 31.6:1 25.32 

1:1 2:1 25.32 

1:1 - 26.36 

1:2 1:1 25.32 

1:~ 2:1 25.32 

1:1 2:1 25.32 

1:1 26.36 

Forimmediate engineering assistance or to placean order-Call Toll Free 800-431-1064 

A·2334 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

PICO PART 
NUMBER 

R-Series 
Plug·in 

R -20310 

R-20312 

R-20314"'* 

R-20315 

R -20320 

R-20325 

R-2033D 

R-20335 

R-20340 

R-20345 

R-20350 

R-20355 

R-20360 

R-20365 

R-20370 

R-20375 

R-20380 

R -20385 

R-20390 

R-20395 

R-20400 

R-20405 

R-20410 

R-20415 

R-20420 

R-20425 

R-20430 

R -20435 

R-20440 

R-20445 

R -20450 

R-20452 

R-20455 

R~t0460 

R-20465 

H-20470 

H-20475 

R-20480 

R-20485 

R-20490 

R-20495 

R-20500 

R-20505 

R-20510 

R-20515 

R-20520 

R-20525 

R-20530 

R-20532 

R-20534 

R-20535 

R-20540 

R-20545 

R-20550 

R-20S55 

R-20560 

PRIMARY 
IMPEDANCE 

OHMS 

3600 ct 

4000 ct 

4000-ct 

4000 ct 

*4000 ct 

5000 ct 

5000 ct 

1500 ct 

7500 ct 

7500 ct 

7500 ct 

"'7500 ct 

8000 ct 

BOOO ct 

"'8000 ct 

"'9000 et 

10,000 et 

10,000 ct 

10,000 ct 

10, 000 ct 

10,000 ct 

10, 000 ct 

10,000 ct 

10, 000 ct 

10, 000 ct 

10, 000 ct 

10.000 ct 

10, 000 ct 

10, 000 ct 

"'10,000 ct 

15,000 ct 

15,000ct 

15,000 ct 

15,000 ct 

*15,000 c.t 

15,OOOct 

16,000 ct 

20,000 ct 

20,000 ct 

20,000 et 

20,000 et 

20,000 ct 

20,000 ct 

"'20,000 et 

25, 000 et 

25,000 et 

30,000 ct 

30,000 ct 

30,000 et 

30,000 ct 

30,000 ct 

30,000 et 

"'30,000 ct 

40,000 ct 

40,000 ct 

40,000 ct 

SECONDARY 
IMPEDANCE 

OHMS 
SPLIT 

WINDINGS 
SER PAR 

POWER WATTS 

300 75 
1KHz Hz Hz 

lAd and Ind 
hllher hl,II.r hlll"er 

PRIMARY 
UNBAL 

DC 
CURRENT 

ma 

PRIMARY 
DC 

RESIST 
OHMS 

3600 ct 900 1.5 .9 .03 1.7 288 

16 ct 4 1.5 .9 ,03 1.6 320 

BODct 150 1.5 ,9 ,03 1,6 320 

lODDet 250 1.5 .9 ,03 1.6 320 

8000 ct - 1.5 .9 .03 1.6 320 

500 ct 125 1.5 ,9 .03 1.4 400 

5000 ct 1250 1.5 .9 .03 1.4 400 

50 ct 12.5 1.3 .9 ,03 1.2 600 

100 ct 25 1.3 .9 .03 1.2 600 

600 ct 150 1.3 .9 .03 1.2 600 

2500 ct 625 1.3 .9 .03 1.2 600 

7500ct 1.3 ,9 .03 1.2 600 

12.Bct 3.2 1.2 .9 .03 1.1 640 

1000ct 250 1.2 ,9 .03 1.1 640 

1200ct 1.2.9 .03 1.1 640 

9000 ct - 1. 1 -.9 .03 1. 1 720 

12.Bct 3.2 1.0 ,9 ,03 1 BOO 

16et 4 1,0 ,9 .03 1 BOO 

100 ct 25 1.0 ,9 .03 1 BOO 

200et 50 I,D ,9 ,03 1 800 

500 ct 125 1,0 ,9 ,03 1 800 

600 et 150 1.0 .9 ,03 1 BOO 

lOOOet 250 1.0 .9 ,03 1 800 

1200 et 300 1.0 .9 ,03 1 800 

1500et 375 1.0 .9 .03 1 800 

2000ct 500 1.0 .9 .03 1 800 

5000et 1250 I,D ,9 ,03 1 800 

7500 ct 1875 1.0 .9 .03 1 800 

1O,000ct 2500 1.0 ,9 ,03 1 800 

10,000 ct 1.0.9 .03 1 800 

400 ct 100 .66 .66 .03 ,8 1200 

500 ct 125 .66 .'66. 03 .8 1200 

600 et 150 .66 ,66 .03 ,8 1200 

10,OOOet 2500 .66 .66 .03 .8 1200 

15,OOOct .66 .66 .03 .8 1200 

15,000ct 3750 .66 .66 .03 ,8 1200 

1000 et 250 .62 .62 .03 .8 1280 

500et 125 .5 .5 .03 .7 1600 

600 ct 150 .5 .5 .03 .7 1600 

BOC et 200 .5 .5 .03 .7 1600 

1000ct 250 .5 .5 ,03 .7 1000 

5000 ct 1250 ,5 .5 .03 .7 1600 

10,000 ct 2500 . S ,5 .03 .7 1600 

20,000 ct .5.5 .03 .7 1600 

SOOet 125 .4 .4 .03 .6 2000 

1000ct 250 .4 .4 .03 .6 2000 

50ct 12.5 .33 .33 .03 .6 2400 

1200 ct 300 .33 .33 .03 .6 2400 

SOD ct 125 ,33 .33 .03 .6 2400 

ZOOet 50 .33 .33 .03 .6 2400 

5000et 1250 .33 .33 ,03 .6 2400 

to, 000 ct 2500 .33 ; 33 . 03 ,6 2400 

30,000 ct .33 - .33 .03 .6 2400 

400et 100 .25 ,25 ,03 .5 3200 

2DOOct 500 .25 .25 .03 .5 3200 

4000 et 1000 .25.25,03 ,5 3200 

R -20565 40,000 ct 20,000 ct 5000 .25 ,25.03 ,5 3200 

R-20570 "'40,000ct 4D,000ct .25 .25 .03 .5 3200 

R-20575 50,000ct 200et 50 .2 .2 ,03 .4 4000 

R-Z0577 50,000 ct 500 ct 125 .2 .2 .03 .4 4000 

R-20578 50,000 ct 600 et 150 .2 .2.03 .4 4000 

R-20579 50,000et 50,OOOct 2,500 .2 .2 .03 .4 4000 

R-20580 60,000ct i5,OOOet 3750 .16 .16 .03 .4 4800 

SECONDARY 
DC 

RESISTANCE 
OHMS 

TURNS RATIO 
PRIM/SEC 

SEC SEC 
SER PAR SER PAR 

CONN CONN CONN CONN 

342 

1. 52 

57 

95 

760 

86 

.38 

14.3 

23.8 

1:1 2:1 

15.8:1 31,6:1 

2.58:1 5,16:1 

2:1 4;1 

1:1. 41 

47.5 11.88 3.16:1 6.32:1 

475 119 1:1 2:1 

4.75 1.19 12.25:1 24.5:1 

9.5 

57 

238 

713 

1.22 

95 

114 

855 

1.22 

1.52 

9.5 

19 

47,5 

57 

95 

114 

143 

190 

475 

713 

950 

950 

38 

48 

57 

950 

1430 

1430 

95 

47.5 

57 

76 

95 

475 

950 

1900 

47. S 

95 

4.75 

114 

47.5 

19 

475 

950 

2850 

38 

190 

380 

2.38 

14.3 

59.5 

.3 

23.8 

.3 

8.66:1 

3.54:1 

1. 73:1 

1:1 

25:1 

2.83;1 

2.58:1 

1:1 

28;1 

,38 25:1 

2.38 10:1 

4.75 7.07:1 

11.88 4.47:1 

14.25 4.08:1 

23.8 3.16:1 

28.5 2.89:1 

35.8 2,58:1 

47.5 2.24:1 

119 1. 41:1 

178 1.16:1 

238 1:1 

- 1:1 

9.5 6.12:1 

12 5.48:1 

14.3 5:1 

238 1.22:1 

1:1 

357 1:1 

23.8 U 

11.88 6.32:1 

14.25 5.77:1 

19 5:1 

23.8 4.47:1 

119 2:1 

17.32:1 

7.07:1 

3.46:1 

50:1 

5.66:1 

56:1 

50:1 

20:1 

14.14:1 

8.94:1 

8.16:1 

6,32:1 

5.77:1 

5.16:1 

4.47:1 

2.83:1 

2.31:1 

2:1 

12.25:1 

10.95:1 

10:1 

2.45:1 

2:1 

8:1 

12.65:1 

11.55:1 

10:1 

8.94:1 

4:1 

238 1. 41:1 2.83:1 

U 

11.88 

23.8 

1.19 

28.5 

11.88 

4.75 
119 

238 

9.5 

47.5 

95 

7. 07:1 14,14:1 

5:1 10:1 

24.5:1 49:1 

5:1 10:1 

7.7:1 15.5:1 

12.2:1 24.5:1 

2.45:1 4.9:1 

1. 73:1 3.46:1 

1:1 

10:1 20:1 

4.47:1 8.94:1 

3.16:1 6.32:1 

1900 475 1. 41:1 2.83:1 

3800 1:1 

19 4.7515.8:131.6:1 

47.5 11.88 10;1 20:1 

57 14.3 9.13:1 18.26:1 

4750 1l.90 1:1 -2:1 

1430 358 2!1 4:1 

PICO 
PRICES 

1-9> > > 

R· 
Series 

25.32 

25.3:.! 

25.32 

25_.32 

26.:36 

25.32 

25.::12 

28.21 

28.21 

28.21 

28.21 

30.08 

28.21 

28.21 

30.08 

:30.08 

28.21 

28.21 

28.21 

28.21 

28.21 

28.21 

28.2l 

28.21 

28.21 

28.2l 

28.21 

28.21 

28.21 

30.08 

2B.21 

2B.21 

28.21 

2B.21 

30.0B 

28.21 

28.21 

30.08 

30.08 

30.08 

30.08 

30.08 

30.08 

31.27 

30.08 

30.08 

31.27 

31.26 

31.26 

31.26 

31.26 

31.26 

33.S9 

33.59 

33.59 

33.59 

33.59 

:'17.39 

37.39 

37..19 

37 . .'39 

37.39 

40.39 

R-20585 62,500ct 50ct 12.5 .16 .16.03 .4 5000 4.75 1.1935.4:1 70.7:1 40 . .'39 

R-20587 80,000et 15,OOOct 3750 .12 .12 .03 .3 6400 1430 358 2.3:1 4.6:1 40.39 

R-20590 90,OOOct 10,OOOet 2500 ,11,11 .03 ,3 7200 950 238 3:1 6:1 42.39 

5600 

PICO's 
ultra-miniature 
transfonners 

R SERIES 
Plug-In 

FEATURES 

• EXTREME RESISTANCE TO 
THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• PICa IS APPROVED QPL SOURCE 
(MIL-T-27) 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING 
CAN BE ADDED 

• VARIATION OF STANDARD 
DESIGNS AVAILABLE 

• PRIMARY AND SECONDARY 
WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

• SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 
SIZE AND LEADS WHICH ARE 
FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

• EVERY UNIT IN THIS CATALOG 
CAN BE MADE WITH A 300 
THERMAL CYCLE GUARANTEE 
USING PICO'S SPECIAL SR 
CONSTRUCTION_ CaNT ACT 
FACTORY FOR DETAILS. 

SCHEMATIC FOR TRANSFORMERS 
WITH SPLIT SECONDARIES 

:lC: 
3Jc: 

SCHEMATIC FOR TRANSFORMERS 
WITH ELECTROSTATIC SHIELD 

13 iE5 2 : 6 

I 
3 I 7 

4 

PIce 
Electronics, 
Inc. 
453 N. MacQuesten Pkwy 
Mt. Vernon, N.V. 10552 

914-699c5514 
TWX 7105620113 

R-20595 95,000e! 15.000e! 3750 .1 .1 .03 .3 7600 1430 358 2.5:1 5:1 42.39 I. mediate 

R-20600 100,000 e! 60 e! 15 .1 .1 .03 .3 8000 5.7 1.43 40.8:1 81.61 4239 , For 1m .n9 

R-20605 100,000 e! 100 e! 25 .1 .1 .03 ,3 8000 9.5 2.38 31.6:1 63.21 4239 9ineerl 

~R~-2~0~6~10~fl~0~0.~0~00~et~~~5~0~0~e!~+-~12~5~ __ ~.~1 __ +-~.1~~.0~3~ __ ~_~3 __ +-~80~0;0~~~4~7.~54-~1~1~.8~8-+~14~.~1:~1~2~8~.3~1~+-_42 __ 19~ en .stanCe 

R-20613 100,000e! 1000ct 250 .1 .1 .03 .3 8000 95 23.8 10:1 201 4239 JSS1 laCe 

R-20614 100,000 et 2000 ct 500 .1 .1 .03 .3 8000 190 47.5 7.07:1 14141 4239 or to P d r-

R-20615 100,000ct 10,000e! 2500 .1 .1 .03 .3 8000 950 238 3.16:1 6321 4239 an or e 

R-20620 135,000 ct 82 ct 20.5 .07 .07 .03 .2 10,800 7.8 1.9 40.6:1 81.21 4429 L-------
L'~I·N~C~L~UD-E~S~E2LE~C~T~R~~T-AT-I~C~SH~IE-LLD~~~~~~~~-L-----L~---L----L----L~~---~~~~o-e-l-i~erY:,eek call10llF1rOe6e4 

"MINIATURIZED TELEPHONE COUPLING APPLICATION e yv 1 
Stock to 00 , 800-43_-_~ 

* * * Discount Prices: 1-9 Net; 10-241ess 10%; 25-491ess 16%; 50-991e8s 23%; 100-499 less 30% -

Orderlnll Instructions. No mlO1mum. Net 30 days F.O.R. Mt. Vernon. New Vork ..""".---

EEM 1988 For manufacturers' sales offices, see yellow pages A·2335 



5600 TRANSFORMERS 5600 

PICO's PICD PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 
PICD 

NUMBER IMPEDANCE PRIMARY DC PRICES 

ultra-miniature OHMS 300 50 UNBAL PRIMARY RESISTANCE PRIM/SEC 1-9---
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

transfonners S-Series IMPEDANCE WI~DINGS ", .. , .. , CURRENT RESIST SER PAR SER PAR S-
Plug-in OHMS SER PAR hlper hlghar higher rna OHMS CONN CONN CONN CONN Series 

S-21003 20 ct 8 cl 2 2.0 1.5 .05 22 1.6 .88 .22 1.58:1 3.16:1 20.65 

S-21005 20 ct 20 ct 5 2.0 1.5 .05 22 1.6 2.2 .55 1:1 2:1 20.65 

5-21010 32 ct 32 ct 8 2.0 1.5 .05 17.5 2.56 3.52 .88 1:1 2:1 20.65 

S SERIES 8-21015 40,ct 40 ct 10 2.0 1.5 .05 16 3,2 4.4 1.1 1:1 2,1 20.65 

8-21018 48 ct 16 ct 4 2.0 1.5 .05 14.5 3,84 1. 76 .44 1,73:1 3,46:1 20.65 

Plug-In S-21020 50 ct 50 ct 12.5 2.0 1.5 .u5 14 4 5.5 1. 38 U 2:1 20.65 

8-21025 80 ct 32 ct 8 2.0 1.5 .05 11 6.4 3.52 .88 1. 5s,t 3.16:1 20.65 

5-21028 100 ct 40 ct 10 2.0 1.5 .05 10 8 4.4 1.1 1. 58,1 3.16:1 20.65 

8-21030 100 ct lOOct 25 2.0 1.5 .05 10 8 11 2.75 1:1 2:1 20.65 

8-21035 120 ct 12.8 ct 3.2 2.0 1.5 .05 9 9.6 1.41 .35 3.06,1 6,12:1 20.65 

8-21040 120 ct 60 ct 15 2.0 1.5 .05 9 9,6 6.6 1.65 1. 41:1 2.83:1 20.65 

8-21045 12() ct 120 ct 30 2.0 1.5 .05 9 9.6 13.2 3.3 1:1 U 20.65 

5-21050 150 ct 12 ct 3 2.0 1.5 .05 8 12 1. 32 .33 3.54:1 7.08,1 20.65 

8-21055 150 ct 50 ct 12.5 2.0 1.5 .05 8 12 5.5 1.38 1. 7'" 3.46,1 20.65 

S-21060 150 ct 100 ct 25 2.0 1.5 .u5 8 12 11 2.75 1. 22:1 2.4U 20.65 

8-21065 150 ct 150 ct 37.5 2.0 1.5 .05 8 12 16.5 4.13 1:1 2:1 20.65 
S-21070 150 ct 600 ct 150 2.0 1.5 .05 8 12 66 16.5 1:2 1:1 20.65 
S-21075 200 ct 200 ct 50 2.0 1.5 .05 7 16 22 5.5 1:1 2:1 20.65 

8-21080 300 ct 12 ct 3 2.0 1.5 .05 5.5 24 1. 32 .33 5:1 10:1 2U.6;) 

8-21085 300 ct 50 ct 12.5 2.0 1.5 .05 5.5 24 5.5 1. 38 2.45,1 4.9,1 20.65 

8-21090 300 ct 150 ct 37.5 2.0 1.5 .05 5.5 24 16.5 4.13 1.4U 2.8U 20.65 
.75" DIA ~AX. 8-21095 300 ct 300 ct 75 2.0 1.5 .05 5.5 24 33 8.25 1:1 2,1 20.65 

(19.1 DIA MAX) IT-MAX 8-21100 300 ct 600 ct 150 2.0 1.5 .05 5.5 24 66 16.5 1:1. 41 1. 41:1 20.G5 

.L T) 8-21105 320 ct 12.8 ct 3.2 2.0 1.5 .05 5.5 25.6 1.41 .35 5,1 10:1 20.6b 

T 
8-21110 400 ct 40 ct 10 2.0 1.5 .05 5 32 4.4 1.1 3.16:1 6.32:1 20.65 

8-21115 400 ct 120 ct 30 2.0 1.5 .05 5 32 13.2 3.3 1. 83:1 3.65:1 20.65 .020" 
(0.51) 8-21120 400 ct 200 ct 50 2.0 1.5 .05 5 32 22 5.5 1. 41:1 2.83:1 20% 1.00"::.25" 

( 25. 4~6. 35) 8-21125 400 ct 400 ct 100 2.0 1.5 .05 5 32 44 11 1:1 2:1 20.65 

~ 
8-21130 400 ct 1000 ct 250 2.0 1.5 .05 5 32 110 27.5 U.58 1.26:1 20.65 

S-21135 400 ct 2000 ct 500 2.0 1.5 .05 5 32 220 55 1:2.24 1:1.12 2065 

- - 8-21140 400 ct 4000 ct 1000 2.0 1.5 .05 5 32 440 110 1:3.16 1:1. 58 20::1 
.6" DIA .475" DIA 8-21142 500 ct 12.8 ct 3.2 2.0 1.5 .05 4.5 40 1.41 .35 6.25:1 12.5:1 20.65 

.;'~'''' 
DIAl 8-21144 saOct 16 ct 4 2.0 1.5 .05 4.5 40 1.76 .44 5.6:1 11. 2:1 20.~::; 

8-21145 500 ct 50 ct 12.5 2.0 1.5 .05 4.5 40 5.5 1. 38 3.16:1 6.32:1 20.65 

8-21147 500 ct 150 ct 37.5 2.0 1.5 .05 4.5 40 16.5 4.13 1.83:1 3.65:1 20.65 

450 It _'1 8-21150 500 ct 500 ct 125 2.0 1.5 .05 4.5 40 55 13.75 1:1 2,1 20.65 
8-21155 *500 ct 500 ct - 2.0 1.5 .05 4.5 40 55 - 1:1 21.49 
8-21160 500 ct 600 ct 150 2.0 1.5 .05 4.5 40 66 16.5 1:1.1 1.83:1 20.65 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 8-21165 600 ct 12.8 ct 3.2 2.0 1.5 .05 4 48 1. 41 .35 6.85,1 13.7 20.65 

PIN #1 8-21167 600 ct 30 ct 7.5 2.0 1.5 .05 4 48 3.3 .83 4.47:1 8.94:1 20.65 

S-21170 600 ct 48 ct 12 2.0 1.5 .05 4 48 5.28 1.37 3.54:1 7.07:1 20.65 
Dimensions are in inches (MM) 8-21175 600 ct 200 ct 50 2.0 1.5 .05 4 48 22 5.5 1. 73:1 3,46:1 20.65 

8-21180** 600 ct 600 ct 150 2.0 1.5 .U5 4 48 66 16.5 1:1 2:1 20.65 
SPECIFICATIONS 8-21185** *600 ct 600 ct 2.0 1.5 .05 4 48 66 1:1 21.49 

· MIL-T-27: . 8-21186** *600 ct 900 ct 2.0 1.5 .05 4 48 99 U.22 21.49 
All Units MeEt MIL-T~27 S-21187** 600 ct 1200 ct 300 2.0 1.5 .05 4 48 132 33 1:1. 41 1.4U 20.65 And Are Hermetically Sealed in a 
Metal Case, Audio Transformers 8-21190 640 ct 12.8 ct 3.2 2.0 1.5 .05 4 51 1.41 .35 7.07:1 14.14:1 20.65 
Are Type TF5R21ZZ. 5-21195 700 ct 100 ct 25 2.0 1.5 .05 3.5 56 11 2.75 2.65:1 5.29:1 20.65 

· FREQUENCY RESPONSE: S-21200 800 ct 12.8 ct 3.2 2.0 1.5 .u5 3.5 64 1. 41 .35 7.91:1 15.8:1 20.65 
"t 3 db, 50 Hz - 30 KHz at 1.0 5-21205 800 ct 48 ct 12 2.0 1.5 .05 3.5 64 5.28 1.32 4.08:1 8.16:1 20.65 
Milliwatt. (±O.3 db. JOO Hz·3 KHz) 

5-21210 800 ct 800 ct 200 2.0 1.5 .05 3.5 64 88 22 1:1 2:1 20.65 · MAXIMUM DISTORTION: 8-21215 900 ct 600 ct 150 2.0 1.5 .05 3 72 66 16.5 1.23:1 2.45:1 20.65 5% With Rate? Power Level at '1 KH'z, 
! 300 Hz and 50 Hz. 8-21217** *900 ct 900 ct 2.0 1.5 .05 3 72 99 ! 1:1 21.49 

· DIE LECTR[C STRENGTH: . 8-21220 1000 ct 12 ct 3 2.0 1.5 .05 3 80 1.32 .33 9.13:1 18.26:1 20.65 

All Units Tested at 200 V RMS. 8-21225 1000 ct 50 ct 12.5 2.0 1.5 .05 3 80 5.5 1. 38 4.47:1 8.94:1 20.65 

· INSULATION RESISTANCE: . 
8-21230 1000 ct 1000 ct 250 2.0 1.5 .05 3 80 110 27.5 1:1 2:1 20.65 

Greater Than 10,000 Megohms 8-21235 1060 ct 12.8 ct 3.2 2.0 1.5 .05 3 85 1. 41 .35 9.1:1 18.2:1 20.65 
at 300 V DC. 8-21240 1200 ct 12.8 ct 3.2 2.0 1.5 .05 3 96 1.41 .35 9.68:1 19.4:1 20.65 

· WEIGHT:. 8-21245 1200 ct 500 ct 125 2.0 1.5 .05 3 96 55 13.75 1. 55,1 3.1:1 20.65 
17 Grams 8-21250 1200 ct 1200 ct 300 2.0 1.5 .05 3 96 132 33 1:1 2:1 20.65 

· OPERATING TEMPERATURE:. 8-21255 *1200 ct 1200 ct - 2.0 1.5 .05 3 96 132 - 1:1 21.49 
-5Soc to 105°c (All Units Can Be 5-21260 1500 ct 12 ct 3 2.0 1.5 .u5 2.5 120 1.32 .33 11. 18:1 22,36:1 20.65 SUppliEd to Class 8 Requirements 
130°c Maximum). 5-21265 1500 ct 500 ct 125 2.0 1.5 .05 2.5 120 55 13.75 1. 73:1 3.46:1 20.65 

8-21270 *1500 ct 600 ct - 2.0 1.5 .05 2.5 120 66 - 1. 58,1 21.49 · TERMINAI.8, .... . . .. . ... 
Solid . 020 Conductor, 8-21275 *1500 ct 1500 ct - 2.0 1.5 .05 2.5 120 165 1:1 21.49 
CoppEr Clad StEel 5-21280 1600 ct 12.8 ct 3.2 2.0 1.5 .05 2.5 128 1. 41 .35 11. 18:1 22.36:1 20.65 TiMed 100%, Electroplated 

2000 ct 8 cl 2 2.0 1.5 2.2 160 .88 .22 15.8:1 31. 6:1 20.65 Per MIL-T-10727 A and 8-21283 .05 
ASTM CC8 B452 8-21285 2000 ct :WOO ct 500 2.0 1.5 .05 2.2 160 220 55 1:1 2,1 20.65 

· THERMAL SHOCK: 5-21290 "'2000 ct 2000 ct 2.0 1.5 .05 2.2 160 220 - 1:1 21.49 
25 Cycles, Method I07C, 

S-21295 2000 ct 8000 ct 2000 2.0 1.5 .05 2.2 160 880 220 1:2 U 21.49 
MIL-STD-202D. Test Condition A-l 

S-21297 2500 ct 2500 ct 625 2.0 1.5 .05 2 200 275 69 1:1 2,1 2l.49 

8-21300 3000 ct 3000 ct 750 2.0 1.5 .05 1.8 240 330 83 U 2:1 21.49 
This Product is Patented 

1.8 240 330 - 21.49 5~21305 .*3000 ct 3000 ct 2.0 1.5 .05 1:1 
'1 NC LUDES E LECTROST ATIC SHIE LO 

'*MINIATURIZED TELEPH0NE COUPLING APPLICATION ---D.scount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 30% 
Ordering Instructions: No minimum. Net 30 days F.O.B. Mt. Vernon, New York. 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwv .. Mt. Vernon. N.Y. 10552.914-699-5514. TWX 7105620113 

A·2336 For manufacturers' sales offices, see yeUow pages EEM 1988 



5600 TRANSFORMERS 5600 

PICO PART SECONDARY POWER WATTS SECONDARY TURNS RATIO PICO PICO's NUMBER IMPEDANCE PRIMARY DC PRIMISEC PRICES 
OHMS 300 50 UNBAL PRIMARY RESISTANCE 1-9- -- ultra-miniature PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

S-Series IMPEDANCE WINDINGS ". ... ... CURRENT RESIST SER PAR SER PAR S- transfonners Plug-in OHMS SEft PAR higher bJgJler '"wh,' ma OHMS CONN CONN CONN CONN Series 

6-21310 3600 ct 3600 ct 900 2.0 1.5 • us 1.7 2BB 396 99 1;1 2;1 21.49 

8-21312 4000 ct 16 ct • 2.0 1.5 .05 1.6 320 1.76 .44 15.8;1 31.6:1 21.49 S SERIES 
8-21314** 4000 ct 600 ct 150 2.0 1.5 .05 1.6 320 66 16.5 2.58:1 5.16:1 21.49 

Plug-In S-2Q15 4000 ct 1000 ct 250 2.0 1.5 .05 1.6 320 110 27.5 2:1 4:1 21.49 

8-21320 *4000 ct 8000 ct 2.0 1.5 .05 1.6 320 BBO - 1:1. 41 21.49 

8-21325 5000 ct 500 ct 125 2.0 1.5 .05 1.4 400 55 13.8 3.16;1 6.32:1 20.65 FEATURES 
8-21330 5000 ct 5000 ct 1250 2.0 1.5 .05 1.4 400 550 13B 1:1 2:1 20.65 

8-21335 7500 ct 50 ct 12.5 1.3 1.3 .05 1.2 600 5.5 1. 38 12.25:1 24.5:1 22.89 
• EXTREME RESISTANCE TO 

THERMAL SHOCK 
8-21340 7500 ct 100 ct 25 1.3 1.3 .05 1.2 600 11 2.75 8.66:1 17.32:1 22.89 

8-21345 7500 ct 600 ct 150 1.3 1.3 .05 1.2 600 66 16.5 3.54;1 7.07;1 22.89 • ULTRA MINIATURE SIZE 

5-21350 7500 ct 2500 ct 625 1.3 1.3 .05 1.2 600 275 69 1. 73:1 3,46:1 22.89 • PICO IS APPROVED QPL SOURCE 

S-21355 *7500 ct 7500 ct 1.3 1.3 .05 1.2 600 825 - 1;1 24.53 
(MIL-T-27) 

8-21360 8000 ct 12.8 ct 3.2 1.2 1.2 .05 1.1 640 1.4 .35 25:1 50:1 22.89 • MAGNETIC SHIE LDS A V AILAB LE 

8-21365 BODO ct 1000 ct 250 1.2 1.2 .05 1.1 640 110 27.5 2.83:1 5.66;1 22.89 • ELECTROSTATIC SHIELDING 
S-21370 *8000 ct 1200 ct 1.2 1.2 .05 1.1 640 132 - 2.58:1 24.53 CAN BE ADDED 

8-21375 *9000 ct 9000 ct 1.1 1.1 · us 1.1 720 990 1:1 24.53 • VARIATION OF STANDARD 
8-21380 10,000 ct 12.8 ct 3.2 1.0 1.0 .05 1 800 1.4 .35 28:1 56:1 22.89 DESIGNS AVAILABLE 

8-21385 10,000 ct 16 ct 4 1.0 1.0 .U5 1 BOO 1. 76 .44 25;1 50;1 22.89 
• PRIMARY AND 8ECONDARY 

S-21390 10,000 ct 100 ct 25 1.0 1.0 .05 1 BOO 11 2.75 10:1 20:1 22.89 WINDINGS CAN BE USED EITHER 

8-21395 10 000 ct 200 ct 1.0 1.0 .05 1 BOO 22 5.5 7.07:1 14.14:1 22.89 A8 INPUT OR OUTPUT 
50 

8-21400 10,000 ct 500 ct 125 1.0 1.0 .05 1 BOO 55 13.75 4.47:1 8.94:1 22.89 • 8PECIAL PRODUCTION 

8-21405 1.0 1.0 .05 1 BOO 66 16.5 4.0B:1 8.16:1 TECHNIQUES ENSURE UNIFORM 
10,000 ct 600 ct 150 22.89 8IZE AND LEADS WHICH ARE 

8-21410 10,000 ct 1000 ct 250 1.0 1.0 . 05 1 800 110 27.5 3.16:1 6.32:1 22.89 FREE OF ENCAPSULANT . NO 

8-21415 1200 ct 300 1.0 1.0 .05 1 800 132 33 2.89;1 5.77;1 22.89 
MENISCU8 IN LEAD AREA. 

10.000 ct 
8-21420 10 000 ct 1500 ct 375 1.0 1.0 .05 1 BOO 165 41. 3 2.5B;1 5.16:1 22.89 • EVERY UNIT IN THTS CATALOG 

8-21425 2000 ct 500 1.0 1.0 .05 1 800 220 55 2.24:1 4.47:1 22.89 
CAN BE MADE WITH A 300 

10,000 ct THERMAL CYCLE GUARANTEE 
8-21430 10, 000 ct 5000 ct 1250 1.0 1.0 .05 1 BOO 550 13B 1.41:1 2.83:1 22.89 U8ING PICO'S 8PECIAL SR 

S-21435 7500 ct 1875 1.0 1.0 .05 1 BOO 825 206 1.16:1 2.31:1 22.89 
CONSTRUCTION. CONTACT 

10, 000 ct FACTORY FOR DETAILB. 
S-21440 10,000 ct 10,000 ct 2500 1.0 1.0 .U5 1 800 1100 275 1:1 2:1 22.89 

8-21445 *10 000 ct 10 000 ct 1.0 1.0 .05 1 800 1100 1:1 24.53 

S-21450 15,000ct 400 ct 100 .65 .65 .05 .B 1200 44 11 6.12:1 12.25:1 22.89 SCHEMATIC FOR TRANSFORMERS 
8-21452 15,OOOct 500 ct 125 .65 .65 • us .8 1200 55 13.B 5.48:1 10.95:1 22.89 WITH SPLIT SECONDARIES 

8-21455 15, 000 ct 600 ct 150 .65 .65 .05 • 9 1200 66 16.5 5:1 10:1 22.89 :j c: 8-21460 15,000 ct 10,000 ct 2500 .65 .65 · us .8 1200 1100 275 1. 22:1 2.45:1 22.89 

8-21465 *15000ct 15 000 ct .65 .65 .05 .8 1200 1650 1:1 21.53 

S-21470 15,000 ct 15,000 ct 3750 .65 .65 • US .B 1200 1650 413 1:1 2:1 22.89 

8-21475 16,000 ct 1000 ct 250 .62 .62 .05 .8 1280 110 27.5 4:1 8:1 22.89 c: 8-21480 20,000 ct 500 ct 125 .5 .5 · uS .7 1600 55 13.8 6.32:1 12.65:1 24.53 

8-21485 20,000 ct 600 ct 150 .5 .5 .05 .7 1600 66 16.5 5.77:1 11. 55:1 24.53 

8-21490 20 000 ct soc ct 200 .5 .5 .05 .7 1600 BB 22 5:1 10:1 24.53 
SCHEMATIC FOR TRANSFORMERS 

8-21495 20,000 ct 1000 ct 250 .5 .5 .U5 .7 1600 110 27.5 4.47;1· 8.94:1 24.53 WITH ELECTROSTATIC SHIELD 

8-21500 20,000 ct 5000 ct 1250 .5 .5 .05 .7 1600 550 138 2:1 4:1 24.53 

'3E' 8-21505 20, 000 ct 10,000 ct 2500 .5 .5 .U5 .7 1600 1l0O 275 1. ~1:1 2.83:1 24.53 

5-21510 *20,000 ct 20, 000 ct .5 .5 .05 .7 1600 2200 1:1 25.48 
2 : 6 

8-21515 25 000 ct SOD ct 125 .4 .4 .05 .6 2000 55 13.B 7. 07:1 14.14:1 24.53 

8-21520 25,000 ct 1000 ct 250 .4 .4 .05 .6 2000 110 27.5 5:1 10:1 24.53 
I 

3 I 7 
8-21525 30,000 ct 50 ct 12.5 .33 .33 .U5 .6 2400 5.5 1. 38 24.5:1 49:1 25.48 4 
8-21530 30, 000 ct 1200 ct 300 .33 .33 .05 .6 2400 132 33 5:1 10:1 25.48 

8-21532 30,000 ct 500 ct 125 .33 .33 .05 .6 2400 55 13.8 7.7:1 15.5;1 25.48 

8-21534 30 000 ct 200 ct 50 .33 .33 .05 .6 2400 22 5.5 12.2:1 24.5:1 25.48 

PICO 8-21535 30,000 ct 5000 ct 1250 .33 .33 .05 .6 2400 550 137.5 2.45:1 4.9:1 25.48 

8-21540 30,000 ct 10, 000 ct 2500 .33 .33 · uS .6 2400 1100 275 1. 73:1 3.46:1 25.48 

8-21545 *30,000 ct 30,000 ct .33 .33 .05 .6 2400 3300 - 1:1 27.39 

Electronics, 8-21550 40,000 ct 400 ct 100 .25 .25 .05 .5 3200 44 11 10:1 20;1 27.39 

8-21555 40 000 ct 2000 ct SOD .25 .25 .05 .5 3200 220 55 4.47:1 8.94:1 27.39 

Inc. 8-21560 40,000 ct 4000 ct 1000 .25 .25 .05 .5 3200 440 110 3.16:1 6.32:1 27.39 

S-21565 40,000 ct 20, 000 ct 5000 .25 .25 .05 .5 3200 2200 550 1.41:1 2. B3;1 27.39 

8-21570 *40,000 ct 40,000 ct .25 .25 .05 .5 3200 4400 - 1:1 - 30.49 453 N. MacQuesten Pkwy. 
8-21575 50,000 ct 200 ct 50 .2 .2 .05 .4 4000 22 5.5 15.8:1 31. 6:1 30.49 Mt. Vernon, N.V. 10552 
8-21577 50 000 ct 500 ct 125 .2 .2 .05 .4 4000 55 13.8 10:1 20:1 30.49 

8-21578 50,000 ct 600 ct 150 .2 .2 .05 .4 4000 66 16.5 9.13;1 lB.26;1 30.49 914-699-5514 
8-21579 50,000 ct 50,000 ct 12,500 .2 .2 .05 .4 4000 5500 1380 1;1 2;1 30.49 

I 
8-21580 60,000 ct 15,OOOct 3750 .16 .16 .05 .4 4800 1650 413 2:1 4;1 22.23 TWX 7105620113 
S-21585 62, 500 ct 50 ct 12.5 .16 .16 · us .4 5000 5.5 1. 3B 35.4;1 70.7;1 22.23 

S-215B7 80,000 ct 15,000 ct 3750 .12 .12 .05 .3 6400 1650 413 2.3;1 4.6;1 22.23 

8-21590 90,000 ct 10,000 ct 2500 .11 .11 .05 .3 7200 1100 275 3;1 6:1 34.57 

8-21595 95,000 ct 15,000 ct 3750 .1 .1 .05 .3 7600 1650 413 2.5;1 5:1 34.57 I • mediate 
8-21600 100,000 ct 60 ct 15 .1 .1 .05 .3 BODO 6.6 1.65 40.8:1 81.6:1 34.57 

8-21605 100,000 ct 100 ct 25 .1 .1 .05 .3 8000 11 2.75 31.6;1 63.2:1 34.57 , For 1m ·ng 
·neer! 

8·21610 100, 000 ct 500 ct 125 .1 .1 .05 .3 8000 55 13.8 14.1:1 2B.3;1 34.57 engl. tanCe 
8-21613 100,000 ct 1000 ct 250 .1 .1 .05 .3 8000 110 27.5 10:1 20:1 34.57 asSIS laCe 
8-21614 100,000 ct 2000 ct 500 .1 .1 .05 .3 8000 220 55 7.07:1 14.14:1 34.57 

or to P der--
8-21615 100,000 ct 10,000 ct 2500 .1 .1 .05 .3 BODO 1100 275 3.16:1 6.32:1 34.57 L.---- an or 
8-21620 135,000 ct 82 ct 20.5 .07 .07 .05 .2 10,800 9 2.25 40.6:1 81.2:1 36.11 

* INC LUDES E LE.eTH OST ATIC SHIE LD Deli~erY-flee" 'To" free 
"MINIATURIZED TELEPHONE COUPLING APPLICATION "to o"e ~ call 1_1064 

,.,.,. Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-4991ess 30% 
stOC \ 800-43 

Ordering Instructions: No minimum. Net 30 days F_O.B. Mt. Vernon, New York. ...... 
EEM 1988 For manufacturers' sales offices, see yellow pages A·2337 



5600 

PICO's 
ultra-miniature 
transfon.lers 

T SERIES 
Plug-In 

.75" OlA MAX. -r (19. 1 D1A MAX)" 

.82" MAX 
(20.8 MAX) 

...L t r-
.020" 
(0.51) 

1.OO"~.25" :t5
) 

- -
.6" DlA .475" OlA 

'"'~"''''' 
450 . • 

WHITE DOT AT TERMINAL #I 
TERMINAUl CLOCKWISE FROM 
PIN #1 

Dimensions are in inches (MM) 

SPECIFICATIONS 

· MIL-T-27: . 
All Units Meet MIL-T-27 
And Are Hermetically Sealed in a 
Metal Case, Au~io Transformers 
Are Type TF5R21ZZ. 

! 3 ~~,E~U~~~~~~~~~~b . 
Milliwatt. 

· MAXIMUM OIS'rORTION: 
5% With Rated Power Level at'l KHz 
and 30G Hz. 10% Distortion at 20 Hz. 

· DIE LECTRIC STRENGTH: . 
All Units Tested at 200 Y RMS. 

· INSULATION RESISTANCE: . 
Greater Than 10,000 Megohms 
at 300'Y DC. 

· WEIGHT:. . . 
28 Grams 

• OPERATING TEMPERATURE:. 
~550c to lO50e (All Units Can Be 
Supplied to Class S Requirements 
1300e Maximum). 

· TERMINALS: , 
Solid ,020 Conductor, 
Copper Clad Steel 
Tinned 100%, Electroplated 
Per MlL-T-I0727A and 
ASTM CCS B452 

· THERMAL SHOCK: 
25 Cycles, Method 107C, 
MIL-8TO·202D, Test Condition A·l 

Thi S Product is Patented 

A·2338 

TRANSFORMERS 
PlCO SECONDARY POWER WATTS SECONDARY 
PART IMPEDANCE PRIMARY DC TURNS RATIO 

NUMBER OHMS 300 20 UNBAL PRIMARY RESISTANCE PRIM/SEC 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

T-Series IMPEDANCE WINDINGS and .. , , ... CURRENT RESIST SER PAR SER PAR 
Plug-In OHMS SER PAR .... ' ..... hlaUt ma OHMS CONN CONN CONN CONN 

T-22003 20 ct , 8 ct 2 3.0 2.'0 '.006 22 1.6 .8 .2 1. 58:1 3.16:1 

T-22005 20 ct 20 ct 5 3.0 2.0 .006 22 1.6 2 ; 5 1:1 2:1 

T-22010 32,ct 32 ct 8 3.0 2.0 .006 11.5 2.56 3.2 .6 1:1 2:1 

T-22015 40 ct 40 ct 10 3.0 2.0 .006 16 3.2 4 1 1:1 2:1 

T-22918 48 ct 16 ct 4 3.0 2.0 .006 14.5 3.84 1.6 .4 1. 73:1 3,46;1 

T-2202~ 50 ct 50 ct 12.5 3.0 2.0 .006 14 4 5 1. 25 1:1 2:1 

T-22025 80 ct 32 ct 6 3.0 2.0 .006 11 6.4 3.2 .6 1. 58:1 3.16:1 

T-22028 ,100 ct 40 ct 10 3.0 2.0 .006 10 8 4 1 1,58:1 3.16:1 

T-22030 100 ct 100 ct 25 3.0 2.0 .006 10 8 10 2.5 1:1 2:1 

T-22035 120 ct 12.8 ct 3.2 3.0 2.0 .006 9 9.6 1.3 .32 3.06:1 6,.12:1 

T-22040 120 ct 60 ct 15 3.0 2.0 • ode 9 9.6 6 1.5 1,41:1 2.63:1 

T-22045 120 ct 120 ct 30 3.0 2.0 .006 9 9.6 12 3 1:1 2:1 

T-22050 150 ct 12 ct 3 .3.0 2.0 .006· 8 12 1.2 .3 3.54:1 7.08:1 

T-22055 150 ct 50 ct 12.5 3.0 2.0 .006 6 12 5 1.25 1. 73:1 3,46:1 

T-22060 150 ct 100 ct 25 3.0 2.0 .006 8 12 10 2.5 1.22:1 2.44:1 

T-22065 150 ct 150 ct 37.5 3.0 2.0 .006 8 12 15 3.75 1:1 2:1 

T-22070 150 ct 600 ct 150 3.0 2,.0 .006 8 12 60 15 1:2 1:1 

T-22075 200 ct 200 ct 50 3.0 2.0 .006 7 16 20 5 1:1 2:1 

T-22080 300 et- 12 ct 3 3.0 2.0 .006 5.5 24 1.2 .3 5:1 10:1 

T-22065 300 ct 50 ct 12.5 3.0 2.0 .006 5.5 24 5 1. 25 2.45:1 4.9:1 

T-22090 300 ct 150 ct 37.5 3.0 2.0 .006 5.5 24 15 3.75 1. 41:1 2.83:1 

T-22095 300 ct 300 ct 75 3.0 2.0 .006 5.5 24 30 7.5 1:1 2:1 

T-22100 300 ct 600 ct 150 3.0 2.0 .006 5.5 24 60 15 1;1.41 1. 41:1 

T-22105 320 ct 12. B ct 3.2 3.0 2.0 •. 006 5.5 25.6 1.3 .32 5:1 10:1 

'T-221l0 400 ct 40 ct 10 3.0 2.0 .006 5 32 4 1 3.16:1 6.32:1 

T-22115 400 ct 120 ct 30 3.0 2.0 ,006 5 32 12 3 1.83:1 3.65:1 

T-22120 400 ct 200 ct 50 3.0 2.0 ,006 5 32 20 5 1. 41:1 2.63:1 

T-22125 400 ct 400 ct 100 3.0 2.0 .006 5 32 40 10 1:1 2:1 

T-22130 400 d 1000 ct 250 3.0 2.0 .006 5 32 100 25 1:1. 58 1. 26:1 

T-22135 400 ct 2000 ct 500 3.0 '2.0 .006 5 32 200 50 1:2.24 1:1.12 

T-22140 400 ct 4000 ct 1000 3.0 2.0 .006 5 32 400 100 1:3.16 1:1. 56 

T-22142 500 ct 12.8 ct 3.2 3.0 2.0 .006 4.5 40 1.3 .32 6.25:1 12.5:1 

T-22144 500 ct 16 ct 4 3.0 2.0 .006. 4.5 40 1.6 .4 5.6:1 11.2:1 

T-22145 500 et 50 ct 12.5 3.0 2.0 .006 4.5 40 5 1.25 3.16:1 6.32:1 

T-22147 500 ct 150 ct 37.5 3.0 2.0 .006 4.5 40 15 3.75 I. 83:1 3.65:1 

T-22150 500 et SOD et 125 3.0 2.0 .006 4.5 40 50 12.5 1:1 2:1 

T-22155 *500 ct 500 ct 3.0 2.0 .006 4.5 40 50 1:1 -
T-22160 SOD ct 600 ct 150 3.0 2.0 .006 4.5 40 60 15 1:1.1 1. 63:1 

T-22165 600 ct 12.8 ct 3.2 3.0 2.0 .006 4 48 1.3 .32 6.85:1 13.7:1 

T-22167 600 ct 30 ct 7.5 3.0 2.0 .006 4 48 3 .75 4.47:1 6.94:1 

T-22170 600 ct 48 et 12 3.0 2.0 .006 4 46 4.8 1.2 3.54:1 7.07:1 

T-22175 600 ct 200 ct 50 3.0 2.0 .006 4 48 20 5 1. 73:1 3.46:1 

T-22160** 600 ct 600 ct 150 3.0 2.0 .006 4 48 60 15 1:1 2:1 

T-22185** *600 ct 600 ct 3.0 2.,0 .006 4 48 60 - 1:1 -
T-22186** *600 ct 900 ct - 3.0 2.0 .006 4 46 90 - 1:1.22 -
T-22187** 600 ct 1200 ct 300 3.0 2.0 .006 4 48 120 30 1:1.41 1.41:1 

T-22190 640 ct 12.8 ct 3.2 3.0 2.0 .006 4 51 1.3 .32 7.07:1 14.14:1 

T-22195 700 ct 100 ct 25 3.0 2.0 .006 3.5 56 10 2.5 2.65:1 5.29:1 

T-22200 800 ct 12.8 ct 3.2 3.0 2.0 .006 3.5 64 1.3 .32 7.91 :1 15.8:1 

T-22205 800 ct 48 ct 12 3.0 2.0 .006 3.5 64 4.6 1.2 4.08:1 8.16:1 

T-22210 800 ct 80Q ct 200 3.0 2.0 .006 3.5 64 80 20 1:1 2:1 

T-22215 900 ct 600 ct 150 3.0 2.0 .006 3 72 60 15 1.22:1 2.45:1 

T-22217** *900 ct 900 et - 3.0 2.0 .006 3 72 90 1:1 

T-22220 1000 ct 12 ct 3 3.0 2.0 ,006 3 80 1.2 .3 9.13:1 16.26:1 

T·22225 1000 ct 50 ct 12.5 3.0 2.0 .006 3 80 5 1. 25 4.47:1 8.94:1 

T-22230 1000 et 1000 ct 250 3.0 2.0 .006 3 80 100 25 1:1 2:1 

T-22235 1060 ct 12.8 et 3.2 3.0 2.0 .006 3 85 1.3 .32 9.1:1 18.2:1 

T-22240 1200 ct 12.8 ct 3.2 3.0 2.0 .006 3 96 1.3 .32 9.68:1 19.4:1 

T-22245 1200 ct 500 ct 125 3.0 2.0 .006 3 96 50 12.5 1. 55:1 3.1:1 

T-22250 1200 ct 1200 ct 300 3.0 2.0 ,006 3 96 120 30 1:1 2:1 

T-22255 *1200 ct 1200 ct 3.0 2.0 .006 3 96 120 - 1:1 

T-22260 1500 ct 12 et 3 3.0 2.0 .006 2.5 120 1.2 .3 11.18:1 22.36:1 

T-22265 1500 ct 500 et 125 3.0 2.0 .006 2.5 120 50 12.5 1. 73:1 3.46:1 

T-22270 *1500 ct 600 ct - 3.0 2.0 .006 2.5 120 60 - 1. 58:1 -
T-22275 *1500ct 1500 ct 3.0 2.0 .006 2.5 120 150 - 1.:1 -
T-22280 1600 ct 12.8 et 3.2 3.0 2.0 .006 2.5 128 1.3 .32 11.18:1 22.36:1 

T-22263 2000 ct 8 ct 2 3.0 2.0 .006 2.2 160 .6 .2 15.6:1 31.6:1 

T-22285 2000 ct 2000 ct 500 3.D 2.0 .006 2.2 160 200 50 1:1 2:1 

T-22290 +2000 ct 2000 ct - 3.0 2;0 .006 2.2 160 200 - 1:1 -
T-22295 2000 ct 8000 ct 2000 3.0 2.0 .006 2.2 160 600 200 1:2 1:1 

T-22297 2500 ct 2500 ct 625 3.0 2.0 .006 2 200 250 63 1:1 2:1 

T-22300 3000 ct 3000 et 750 3.0 2.0 .006 1.6 240 300 75 1:1 2:1 

T-22305 *3000 ct 3000 ct - 3.0 2.0 .006 1.6 240 300 1:1 

'INCLUDES ELECTROSTATIC SHIELD 
"MINIATURIZED TELEPHONE COUPLING APPLICATION 

***Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 160/0; 50-99 less 23%; 100-499 less 30!"1v 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New York. 
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For immediate enqineerinq assistance or top/ace an order-Call Toll Free 800-431-1064 

For manufacturers' sales offices, .seeyellow.pages EEM 1988 



5600 TRANSFORMERS 

PICO 
PART SECONDARY POWER WATTS SECONDARY TURNS RATIO 

NUMBER IMPEDANCE PRIMARY DC PRIM/SEC OHMS 300 20 UNBAL PRIMARY RESISTANCE 
PRIMARY SPLIT 1KHz Hz Hz DC DC OHMS SEC SEC 

T·Serie. IMPEDANCE WINDINGS ,,' ,,' ." CURRENT RESIST SER PAR SEA PAR 
Plug·in OHMS SER PAR Itluller hlgller higher ma OHMS CONN CONN CONN CONN 

T-22310 3600 ct 3600 ct 900 2.7 2.0 ,006 1.7 288 360 90 1:1 2:1 

T-22312 4000 ct 16 ct • 2.5 2.0 ,006 1.6 320 1.6 .4 15,8:1 31. 6:1 

T-22314** 4000 ct 600 ct 150 2.5 2.0 .006 1.6 320 60 15 2.58;1 5.16:1 

T-22315 4000 ct 1000 ct 250 2.5 2.0 .006 1.6 320 100 25 2:1 4:1 

T-22320 *4000 ct 8000 ct 2.5 2.0 .006 1.6 320 800 · 1:1. 41 

T-22325 5000 ct 500 ct 125 2.0 2.0 .006 1.4 400 50 12.5 3.16:1 6.32:1 

T-22330 5000 ct 5000 ct 1250 2.0 2.0 .006 1.4 400 500 125 1:1 2:1 

T-22335 7500 ct 50 ct 12.5 1.3 1.3 .006 1.2 600 5 1. 25 12.25:1 24.5:1 

T-22340 7500 ct 100 ct 25 1.3 1.3 .006 1.2 600 10 2.5 8.66:1 17.32:1 

T-22345 7500 ct 600 ct 150 1.3 1.3 .006 1.2 600 60 15 3.54:1 7.07:1 

T-22350 7500 ct 2500 ct 625 1.3 1.3 .006 1.2 600 250 63 1. 73:1 3,46:1 

T-22355 *7500 ct 7500 ct 1.3 1.3 .006 1.2 600 750 1:1 

T-22360 8000 ct 12.8 c 3.2 1.2 1.2 .006 1.1 640 1.3 .32 25:1 50:1 

T-22365 8000 ct 1000 ct 250 1.2 1.2 .006 1.1 640 100 25 2.83:1 5.66:1 

T-22370 *8000 ct 1200 ct 1.2 1.2 . 006 1.1 640 120 2.58:1 

T-22375 *9000 ct 9000 ct 1.1 1.1 .006 1.1 720 900 1:1 

T-22380 10,000 ct 12.8 c 3.2 1.0 1.0 .006 1 800 1.3 .32 28:1 56:1 

T-22385 10,000 ct 16 ct 4 1.0 1.0 .006 1 800 1.6 .4 25:1 50:1 
T-22390 10,000 ct 100 ct 25 1.0 1.0 .006 1 800 10 2.5 10:1 20:1 

T-22395 10, 000 ct 200 ct 50 1.0 1.0 .006 1 800 20 5 7. 07:1 14.14:1 

T-22400 10,000 ct 500 ct 125 1.0 

I 

1.0 .006 1 800 50 12.5 4.47:1 8.94:1 

T-22405 10,000 ct 600 ct 150 1.0 1.0 .006 1 800 60 15 4.08:1 8.16:1 

T-22410 10,000 ct 1000 ct 250 1.0 1.0 .006 1 800 100 25 3.16:1 6.32:1 

T-22415 10,000 ct 1200 ct 300 1.0 1.0 .006 1 800 120 30 2.89:1 5.77:1 

T-22420 10 000 ct 1500 ct 375 1.0 1.0 .006 1 800 150 38 2.58:1 5.16:1 

T-22425 10,000 ct 2000 ct 500 1.0 1.0 .006 1 800 200 50 2.24:1 4.47:1 

T-22430 10,000ct 5000 ct 1250 1.0 1.0 .006 1 800 500 125 1. 41:1 2.83:1 

T-22435 10, 000 ct I 7500 ct 1875 1.0 1.0 .006 1 800 750 188 1.16:1 2.31:1 

T-22440 10,000 ct 10,000 ct 2500 1.0 1.0 .006 1 800 1000 250 1:1 2:1 

T-22445 0+10,000 ct 10,000 ct 1.0 1.0 .006 1 800 1000 · 1:1 

T-22450 15,000 ct 400 ct 100 .66 .66 .006 .8 1200 40 10 6.12:1 12.25:1 

T-22452 15,000 ct 500 ct 125 .66 .66 .006 .8 1200 50 12.5 5.48:1 10.95:1 

T-22455 15,000 ct 600 ct 150 .66 .66 .006 .8 1200 60 15 5:1 10:1 

T-22460 15,000 ct 10, 000 ct 2500 .66 .66 .006 .8 1200 1000 250 1. 22:1 2.45:1 

T-22465 '" 15,000 ct 15, 000 ct .66 .6€ , 006 .8 1200 1500 · 1:1 

T-22470 15,000 ct 15,000 ct 3750 .66 .66 .006 .8 1200 1500 375 1:1 2:1 

T-22475 16,000 ct 1000 ct 250 .62 .62 ,006 .8 1280 100 25 4:1 8:1 

T-22480 20,000 ct 500 ct 125 .5 .5 .006 .7 1600 50 12.5 6.32:1 12.65:1 

T-22485 20, 000 ct 600 ct 150 .5 .5 .006 .7 1600 60 15 5.77:1 11. 55:1 

T-22490 2~, 000 ct 80C ct 200 .5 .5 ,006 .7 1600 80 20 5:1 10:1 

T-22495 20, 000 ct 1000 ct 250 .5 .5 .006 .7 1600 100 25 4.47:1 8.94:1 

T-22500 20,000 ct 5000 ct 1250 .5 .5 .006 .7 1600 500 125 2:1 4:1 

T-22505 20,000 ct 10, 000 ct 2500 .5 .5 .006 .7 1600 1000 250 1. 41:1 2.83:1 

T-22510 *20,000 ct 20,000 ct .5 .5 .006 .7 1600 2000 1:1 

T-2251b 25, 000 ct SOD ct 125 .4 .4 .006 .6 2000 50 12.5 7.07:1 14.14:1 

T-22520 25, 000 ct 1000 ct 250 .4 .4 .006 .6 2000 100 25 5:1 10:1 

T-22525 30,000 ct 50 ct 12.5 .33 .33 .006 .6 2400 5 1. 25 24.5:1 49:1 

T-22530 30,000 ct 1200 ct 300 .33 .33 .006 .6 2400 120 30 5:1 10:1 

T-22532 30,000 ct 500 ct 125 .33 .33 .006 .6 2400 50 12.5 7.7:1 15.5;1 

T-22534 30,000 ct 200 ct 50 .33 .33 .006 .6 2400 20 5 12.2:1 24.5:1 

T-22535 30,000 ct 5000 ct 1250 .33 .33 .006 .6 2400 500 125 2.45:1 4.9:1 

T-22540 30,000 ct 10,000 ct 2500 .33 .33 .006 .6 2400 1000 250 1. 73:1 3.46:1 

T-22545 "'30, 000 ct 30,000 ct .33 .33 .006 .6 2400 3000 1:1 -
T-22550 40,000 ct 400 ct 100 .25 .25 .006 .5 3200 40 10 10:1 20:1 

T-22555 40, 000 ct 2000 ct 500 .25 .25 .006 .5 3200 200 50 4.47:1 8.94:1 

T-22560 40,000 ct 4000 ct 2000 .25 .25 .006 .5 3200 400 100 3.16:1 6.32:1 

T-22565 40,000 ct 20,000 ct 5000 .25 .25 .006 .5 3200 2000 500 1. 41:1 2.83;1 

T-22570 "'40,000 ct 40,000 ct .25 .25 .006 .5 3200 4000 · ]:1 

T-22575 50, 000 ct 200 ct 50 .2 .2 .006 .4 4000 20 5 15.8:1 31. 6:1 

T-22577 50, 000 ct 500 ct 125 .2 .2 .006 .4 4000 50 12.5 10:1 20:1 

T-22578 50,000 ct 600 ct 150 .2 .2 .006 .4 4000 60 15 9.13:1 18.26:1 

T-22579 50,000 ct 50,000 ct 12, SOD .2 .2 .006 .4 4000 5000 1250 1:1 2:1 

T-22580 60,000 ct 15,000 ct 3750 .16 .16 .006 .4 4800 1500 375 2:1 4:1 

T-22585 62,500 ct 50 ct 12.5 .16 .16 .006 .4 5000 5 1. 25 35.4:1 70.7:1 

T-22587 80,000 ct 15,000 ct 3750 .12 .12 .006 .3 6400 1500 375 2.3:1 4.6:1 

"'INCLUDES ELl!;CTROSTATIC SHIELD 
HMINIATURIZED TELEPHONE COUPLING APPLICATION 

* * * Discount Prices: 1-9 Net; 10·24 less 10%; 25-49 less 16%; 50-99 less 23%; 100-499 less 3()% 

Ordering Instruetions: No minimum. Net 30 days F.O.R. Mt. Vernon, New Yorlc. 

5600 
PICO PICO's PRICES 

1-9«« .. ultra-miniature 
T· transfonners 

Series 

22.68 

2268 

2:l.68 T SERIES 
22.6.'1 

Plug-In 23.64 

22.68 

22.68 

25.16 

25.16 

25.16 

25.]6 FEATURES 

26.97 
• EXTREME RESISTANCE TO 

25.16 THERMAL SHOCK 

25.16 
• ULTRA MINIATURE SIZE 

26.97 

26.97 • PICO IS APPROVED QPL SOURCE 
(MIL·T-27) 

25.16 

25.16 • MAGNETIC SHIELDS AVAILABLE 

25.Hi • E LECTROST ATIC SHIE LDING 

25.16 CAN BE ADDED 

25.16 • VARIATION OF STANDARD 

25.16 
DESIGNS AVAILABLE 

25.16 • PRIMARY AND SECONDARY 

25.16 WINDINGS CAN BE USED EITHER 
AS INPUT OR OUTPUT 

25.16 

25.16 • SPECIAL PRODUCTION 
TECHNIQUES ENSURE UNIFORM 

25.16 SIZE AND LEADS WHICH ARE 

25.16 FREE OF ENCAPSULANT. NO 
MENISCUS IN LEAD AREA. 

25.16 

26.97 • EVERY UNIT IN TIllS CATALOG 
CAN BE MADE WITH P. 300 

25.16 THERMAL CYCLE GUARANTEE 

25.16 
USING PICO'S SPECIAL SR 
CONSTRUCTION. CONTACT 

25.16 FACTORY FOR DETAIlB. 

25.16 

26.97 

25.16 

25.16 

26.97 SCHEMATIC FOR TRANSFORMERS 

26.97 WITH SPLIT SECONDARIES 

26.97 

26.97 

:3 c: 26.97 

26.97 

28.03 c: 26.97 

26.97 

28.03 

28.03 

28.03 SCHEMATIC FOR TRANSFORMERS 
28.03 WITH ELECTROSTATIC SHIELD 

28.03 

'jE' 28.03 

30.06 
2 : 6 

30.06 
I 30.06 

3 I 7 
30.06 4 
30.06 

:1.1.S4 

:1:1.54 

3.1.54 

:i.3.54 

. (l'lediate 33..'i4 

36.:W , For I~ eeri (19 
36.20 91(1 e(1 . ta(1Ce 
::16.20 

asSIS ce 

PIce Electronics, Inc. 
453 N. MacQuesten Pkwy .. Mt. Vernon. N.Y. 10552.914-699-5514. TWX 7105620113 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2339 



5600 

PICO's 
ultra-miniature 
PULSE 
transformers 

PICO PART NUMBER 

H-S .. i .. J-S .. i .. 
Plug·ln In.ulated 

Leod. 

H-5400 .J -5600 

H -5~O5 J -5605 

11-5410 .1-5610 

H-.5415 .J ~5615 

H-5420 .J -5620 

H ··5425 .f -5625 

H-5430 .J -5630 

H -5435 .J ~5635 

H-5440 ,I -5640 

H-5445 .J -5645 

11-5450 .1-5650 

II -5455 .J -5655 

" -5460 .J -5660 

.25ci'~:g~:DIA D 
(6.35 ~.~~ DIAl. 0 

TRANSFORMERS 

H SE RI ES Plug-In 
250' +.0.10: OIA 

. -.000 -----.... 

+D.25 ~ 
(6.35 -.000 DIAl -r-

.020" 
(Q51l 

BLOCKING OSCILLATOR TRANSISTOR 
TEST CIRCUIT 

5600 

(3) OR 

1.50· ±.25· 
(38.1 ± 6.35l 

1 
J SERIES 

UNIT CAN BE SUPPUED 
WITHOUT BARRIER 

'19"DIA~ 
(4,6 DIAl 450" 

.I25DIA. 
. (3.17 DIAl 

510/\. -6V 
R 

100/\ 

I. 
.n. 

Insulated Leads 
WHITE DOT AT PIN -I' I. 
TERMINALS ARE CLOCK
WISE ·FROM PIN # I, 

Dimensions arc in inches (MM) 

SPECIFICATIONS 

• MIL-T-21038: 
Units Meet MIL-T-21038 

alld af(' Ht'I'Ill{'tically Se;\i<'d ill a Mdal Cas!' 

• DIF LECTI{JC STRENGTH" 
All Unit:-, test{'d at 200 V RMS 

• INSU LATIO~ RESISTANCE: 
Gr('ate!" than 10,000 M('gohm!-' at 300 V DC 

eWeIGHT: 
1.1 Grams 

• OPERATING TEMPERATURE' 
_55°c to 105()e (All Units Call 
tll Clas::; S Rl'lJlIin'lllt'llts \30u(' 

• TERMINALS: • • , • • • • • 
Solid .012 Diameter Conductor. 
Conductor is copper clad steel, 
Tinned 100%. Electroplated Per 
MIL-T-I0727A and ASTM ecs 8452. 

• THERMA L SHOCK: 
25 MIL-STD-202D. 

FEATURES 

• EXTREME RESISTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• BUILT TO MIL-T-21038 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN I3E ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABLE 

• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
. AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENLSCUS 

IN LEAD AREA. 

• EVERY UNIT 11\ THIS CATALOG CAN BE MADE WITH A 300 THERMAL 
CYCLE GUARANTEE USING PICa'S SPECIAL SR CONSTRUCTIOJ\. 
CONTACT FACTORY FOR DETAILS. 

This Product is Patented 

MILITARY DESIGNATION TP7RX441OCZ TURNS RATIO 4:4:1 

COUPLING CIRCUIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT PICO PRICES 1-9 • 

% % % % 
P Width Volt Rise Over Droop Back Illlp* P Width Rise Over Droop Back H-Series J-Series 

IISec Out Time Shoot % Swing iniout, IJSec Time Shoot % Swing 

0.05 0,2 0.01 0 0 20 50 0.05 0.01 0 0 35 17.80 15.87 

O. I 0.5 0.015 0 0 20 50 0.1 0.012 0 0 25 17.80 15.87 

0,2 1.2 0.02 0 0 20 100 0.2 0.02 0 0 15 17.80 15.87 

0.5 1.5 0.023 0 5 25 100 0.5 0,023 0 5 15 17.80 15.87 

1 1.5 0.025 0 20 28 100 1 0.03 0 10 15 17.80 15.87 

2 1.5 0.028 0 15 23 100 2 0.035 0 10 15 17.80 15.87 

3 1.5 0.030 0 15 2B 100 3 0,04 0 10 15 17.80 15.87 

5 2 0.035 0 20 20 200 5 0.040 0 15 15 17.80 15.87 

10 2 0.05 0 25 25 200 10 '0,060 0 15 10 17.80 15.87 

15 2 0.06 0 25 18 200 15 0.07 0 15 15 17.80 15.87 

25 3 0,1 0 30 30 500 25 0.08 0 15 15 17.80 15.87 

50 3 0.3 0 20 20 500 50 0,2 0 10 5 17.80 15.87 

100 6 0.4 a 15 I" 500 100 0.35 0 10 15 17.80 15.87 

Coupling circuit measwements made with (1) BRN-(2) REO as input and (3) OR-(4) YEL as output, (5) GRN-(6) BLU winding is open: Input Voltage = l'V 

... Discount Prices: l-H Net; 10-24 less 1WIr,; 25-4H les:-> 16('~: 50-m.lcss 2:Vk: 100-4H9 Jess :~O'.h! 

Ordering Instructions: No minimum. Net:W days F.O.B. Mt. Vernon, New York. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PIce Electronics, Inc. 
A-2340 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

,,' , 0 Y32 MAX IB.7 MAX) 
DIA + DIA 

" -*---h2 MAX 15.55 MAX) 

III 
11/211, ± ~4 It \ 

138.1 ± 6.35) ,I 

L 1\ 
E SERIES 

Insulated Leads 
DinWIlSll!llS an' III mclH'S (MM) 

TRANSFORMERS 

MSERIES 
Plug-In (:.;~,,!-g~o;) 

(:.~"::~ g::) }:::".H .. h.' .. -t 
.035" :1'1. , 1 
(0.9) iijh~; 1.00":1.25" 

ilill!1 'J'" 
.20 DIAu I; I 

(5.1DIA)~5. 
Go .125 DIA" 

-13.17DIA) 

WHITE DOTAT PIN .... I. 
TERMINALS ARE CLOCK
WISE FROM PIN .... I 

BLOCKING OSCILlATOR TRANSISTOR 
TEST CIRCUIT 

IK 
.n. 

5600 

PICO's 
ultra-miniature 
PULSE 
transformers 

SPFCIFICATIONS FEATURES 

• MIL-T-21038: 
All Units Meet MIL- r-21038 

• DIE LECTRIC STHEt-;GTH" 
All L:nits h'stect at 200 V RMS 

eINSULATION RESI.''lTANCF" 
Greater thall 10,000 Meguhms at 300 V DC 

eWUGHT: 
1/200ullce 

• OPJ::RATING TSMPERATURL 
-55(\ to l05u (, (All Units 
to Chlss S R('qulJ'l'llwnts 

• TERMINALS: ••••• 
Solid • 012 Diameter Conductor. 
Conductor is copper clad steel, 
Tinned 100%. Electroplated Per 
MIL-T-ID727A and ASTM CCS 8452. 

eTHERMALSHOCK: 
25 

• EXTREME RESLSTANCE TO THERMAL SHOCK 

• ULTRA MINIATURE SIZE 

• BUILT TO MIL-T-21038 

• MAGNETIC SHIELDS AVAILABLE 

• ELECTROSTATIC SHIELDING CAN BE ADDED 

• VARIATION OF STANDARD DESIGNS AVAILABLE 

• SPECIAL PRODUCTION TECHNIQUES ENSURE UNIFORM SIZE 
AND LEADS WHICH ARE FREE OF ENCAPSULANT. NO MENISCUS 
IN LEAD AREA. 

This Product is Patented 
• EVERY UNIT IN THIS CATALOG CAN BE MADE WITH P. 300 THERMAL 

CYCLE GUARANTEE USING PICO'S SPECIAL SR CONSTRUCTION. 
CONTACT FACTORY FOR DETAILS. 

MILITARY DESIGNATION TP6RX4410CZ TURNS RATIO 4'4·1 

PICD PART NUMBER COUPLING cmC1JIT CHARACTERISTICS BLOCKING OSCILLATOR CIRCUIT 

E-Series M-Seri.s RISE % % RISE 0/, % 
Insulated flug-In P. WIDTH TIME OVER DROOP IMP FREQ RESP. P. WIDTH TIME OVER DROOP BACK IVOLT BACK, 

Leads !, SEC. OUT IJ SEC. SHOOT % SWING IN/OUT WITHfN 2D13 I' SEC. Ii SEe. SHOOT % SWING 

E5020 M5300 0.05 10 0.018 0 0 10 50 150 KHz-3~ MHz 0.05 0.02 0 0 35 

E5040 M5305 0.1 10 0.02 0 0 5 50 100 KHz-I7 MHz 0.1 0.025 0 0 25 

E5060 M5:110 0.2 8 0.035 0 0 5 100 16 KHz-I0 MHz 0.2 0.030 0 0 15 

E5080 ~5315 0.5 8 0.06 0 0 0 100 7 KHz-:J. 3 MHz 0.5 0.05 0 0 15 

E5100 M5320 1 8 0.15 0 0 5 100 7 KHz~2. 3 MHz 1 0.08 0 0 15 

E5120 M5325 2 8 0.17 0 0 10 100 2.2 KHz-I. 3 MHz 2 0.10 0 0 15 

E5140 M5330 3 8 0.20 0 0 10 100 1. 7 KHz-I. 5 MHz 3 0.20 0 0 15 

E5160 M5335 5 8 0.20 0 15 25 200 1. 8 KHz-I. 5 MHz 5 0.30 0 0 3 

E5180 M5340 10 8 0.4 0 15 20 200 1. 5 KHz-1.2 MHz 10 0.35 0 5 10 

MILITARY DESIGNA TION TP6RX5310CZ TURNS RATIO 5:3: 1 

E5200 M5345 0.1 8 0.01 a 0 5 140/50 170 KH:<:-32 MHz 0.1 0.01 0 0 20 

E5220 M5350 I 8 0.05 0 6 10 280/100 12.5 KHz-3. 3 MHz 1 0.02 5 5 5 

E5240 M5355 5 8 0.09 0 12 25 560/200 15 KHz-4 MHz 5 0.05 0 10 10 

MILITARY D/:-,'SIG!'-iATION TPtiHX4440CZ TURNS RATIO 4·4·4 

PICD PART NUMBER COUPLIl'<G CIRCUIT CHARACTERISTICS 

E-Series M-Series 4 4 4 
RISE T~S T!\S TUR:--'S 

Insulated Plug-In P. WIDTH VOLT TIME OVER DROOP BACK IMP FREQ HESP. Brl!\ OR GRi .... 
Leads fI SEC. Ol:T fJ SEC. SHOOT SWIl"\G 1:\ OUT WITHI;-.; 20B ReD YEL BLt.: 

E5181 M-5356 0.0.) 10 0.01 H 10 50 150 KHz-30 MHz 0.21 0.23 0.25 

E5182 M-5357 0.1 10 0.02 50 100 KHz-i7 MHz 0.47 0.56 D.ll7 

E5183 M-5358 0.2 0.035 100 16 KHz-I0 MHz 1.0 l.25 l. 56 

E5184 M-5359 0.5 0.06 100 7 KHz-3. 3 MHz 1.5 1. 80 2.2 

E5185 1\1-5360 0.15 100 7 KHz-2.3 MHz 2.5 3. I 3.9 

E5Hl6 M-5361 0.17 10 100 2.2 KHz-1.3 MHz 3. a 3.7 4.6 

E5187 M-5362 0.20 10 100 1.7 KHz-l. 5 MHz 4.9 6.0 7.' 

E;5188 M-5303 0.20 15 25 200 1.8 KHz-l.5 MHz d.O D.7 Il. 8 

1<:5189 M-5364 10 0.4 15 20 200 1.5 K.Hz-1.2 MHz 13.0 15.8 19.2 

D.C. RESISTANCE PICD PRICES 1-9' 

4 4 1 
T~S n:s TL"R:-": E-Series BRN OR GRN 
RED YEL BLU 

0.21 0.23 0.13 

0.47 0.56 0.17 

1.0 1. 25 0.37 

1.5 1. 80 0.54 

2.5 3.1 0.9 

3.0 3.7 1.1 

4.9 6.0 1.8 

8.0 9.7 2.9 

13.0 15.8 4.7 

5 
TUR~STUR~STt.:Rl\ 

0.55 0.40 0.15 

3.0 2.2 0.9 

9.5 7.0 2.6 

PI CO PRICES 1-9 • 

E-Series M-Series 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

13.71 13.71 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

12.36 

M-Series 

13.71 

13.71 

13.71 

13.71 

13.71 

13.71 

13.71 

13.71 

13.71 

13.71 

1.371 

13.71 

Coupling C/fcull measurements made With (1) BRN-(2) RED as Input and (3)OR-(4) YEL as output, (5) GRN-(6) BLU Winding IS openl Input Voltage = 1 V 

EEM 1988 

... Discount PriCl'S: I-H Net; 10-24 les~ 10';',; 2fi-411less H)~.>; f)()-!tl' Jess 2:~(.'~: 100-4\lH ](':-;8 :W',-; 
Ordering Instructions: No minimum. Net;W days F.O.B. Mt. Vernon, New YOl'k. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
453 N. MacQuesten Pkwy., Mt. Vernon, N.Y. 10552 • 914-699-5514 • TWX 7105620113 

For manufacturers' sales offices, see yellow pages A·2341 



5600 TRANSFORMERS 5600 

Ultra .Miniature DC-DC 
Converter Transformers 
Input Voltages of: 
5V, 12V, 24V and 48V 
Power Levels up to 40 Watts 
All units are magnetically shielded 
All units can be supplied with higher or lower output voltages. 
Delivery- stock to one week, special voltages 9 days. 

Max. 
Size Height. 

1 .280 
(7.11) 

2 ,340 
(8.63) 

3 .415 
(10.54) 

(Dtl1----:r (~::~, L ~(MAX) 
(0.50) -,- I" 

1 00" ! 25" 

(;5.4 (35) 

(~IA.~. c (DIA) . 
36° 

WHITE DOT AT PIN #1 
TERMINAlS CLOCK· 
WISE FROM PIN #1 

A B C 
Max.' Bolt Stand-
Ola. Circle Off 

,410 ,260 .160 
(10.41) (6.6) (4.06) 

.500 ,350 .250 
(12.7l (8.89) (6.35) 

.630 .440 .340 
(16.0) (11.17) (8.64) 

All dlmenSlOns are In mches, ( ) = MM 

, 
A 

I ~~-, '::"- 9-'" (0.50)r 

1.00" :!:.25" 
(25.41"'351 

B MT(; 

.~;'". (DIAl 

• 
30° 

WHITE DOT AT PIN #1 
TERMINALS CLOCK· 
WISE FROM PI N ,#1 

A B C 
Max. Max. Bolt Stand- Mig. 

Size Height Dia. Circle Off Insert 

4 .500 .800 .560 .460 
(12.7) (20.32) (14.22) (11.68) -

5 .650 .950 .670 .570 6-32 UNC 
(16.511 (24.13) (17.01 (14.48) 8 Threads Deep 

6 .745 1.125 .800 .700 6-32 UNC 
(18.92) (28.57) (20.32) (17.78) 8 Threads Deep 

All dimensions are in inches, () = MM 
Note: Sizes 5 and 6 - pins 5, 8 and 9 are omitted 

FEATURES 
1) Units can be used as self-saturating or for linear 

switching applications. Operation over ambient 
temperature range from -55°c to + 105°c. All 
units meet the requirements of MIL-T-27 
(TF5S40ZZ) 

2) All units can be supplied with higher or lower 
secondary voltages at the same power levels. 

3) Secondary can be connected for full-wave bridge 
or dual bridge. 

4) All units are magnetically shielded. 

INPUT 5 VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. 

PART FULL DUAL SELF- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE _5Soc_ +10Soc -5Soc _ +70oc SATURATED DRIVEN*'" SIZI!: 1-9 

31020 10 5 ,,5 1.5W 3W 15K 30K TO 6DK 1 29.31 

31040 12 6 ,,6 1.SW 3W 15K 30K TO SOK 1 29.31 

:nooo 28 14 .::14 1.5W 3W 15K 30K TO SDK 1 29.31 

31080 48 24 ,!24 1.SW 3W 20K 40K TO 6DK 1 29.31 

3UOO 100 50 .:!:.50 1.5w 3W 20K 40K TO 6DK 1 29.31 

32105 10 5 ,,5 3W 4.5W 15K 30K TO SDK 2 29.31 

32125 12 6 ,,6 3W 4.5W 15K 30K TO SOK 2 29.31 

32145 28 14 ,!14 3W 4,5W 15K 30K TO 6DK 2 29.31 

32165 48 24 ~24 3W 4.5W 20K 40K TO 60K 2 29.31 

32185 100 50 .::50 3W 4.5W 20K 40K TO 6DK 2 29.31 

32188 150 75 .::75 3W 10K SDK TO 6DK 2 33.76 

32191 200 100 .!.100 3W 10K 30K TO 6DK 2 a3.76 

32194 300 150 .::150 3W 10K 30K TO SDK 2 :-13.76 

33103 10 5 ,,5 5W 7.5W 10K 20K TO SOK 3 29.31 

33123 12 6 ,,6 5W 7.5W 10K 20K TO SDK 3 29.31 

33143 28 14 ±.14 5W 7.5W 10K 20K TO SOK 3 29.31 

33163 48 24 .::24 5W 7,SW 10K 20K TO SDK 3 29.31 

33183 100 50 .:!.50 5W 7.5W 10K 20K TO SDK 3 2931 

33186 150 75 .::t75 5W 10K 30K TO 60K 3 33.76 

33189 200 100 :.100 5W 10K 30K TO 60K 3 33.76 

33192 300 150 +150 5W - 10K 30K TO 60K 3 33.76 

34500 10 5 ,,5 lOW 14W 10K 20K TO 40K 4 29 .. 11 

34520 26 14 :.14 lOW 14W 10K 20K TO 40K 4 29.31 

34540 40 24 :.24 lOW 14W 10K 20K TO 40K 4 29.31 

*'" Lower switching frequency may be used at lower output power. 

INPUT 12 VOLTS 
D. C. OUT VOLTS MAX. POWER OUT APPROX. SWITCH FREQ. ... 

PART FULL DUAL SELf'- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE DRIDGE _55°c -+105°" _55°" -+70°(' SATURATED DRIVEN'" SIZE 1-9 

31120 12 6 ,,6 1.5W 3W 15K 30K TO 60K 1 29.31 

31140 24 12 :t12 1.5W 3W 15K 30K TO 60K 1 :29.31 

31160 28 14 :.14 1.5W 3W 15K 30K TO 60K 1 29.31 

31180 48 24 :.24 1.5W 3W 20K 40K TO 6DK 1 29.31 

31200 100 50 .t5O 1.5W 3W 20K 40K TO 60K 1 29,31 

32205 12 6 ,,6 3W 4.5W· 15K 30K TO 6DK 2 29.:~1 

32225 24 12 !;.12 ,3W 4.SW 15K 30K TO 6DK 2 29.31 

32245 28 14 :.14 3W 4.5W 15K :lOK TO 60K 2 29.31 

32265 48 24 :.24 3W 4.5W 20K 40K TO 60K 2 29.31 

322B5 100 50 .:t5O 3W 4.SW 20K 4DK TO 6DK 2 29.31 

32268 150 75 :.75 3W 10K 30K TO 6DK 2 33.76 

32291 200 100 .:tlOO 3W 10K 30K TO 60K 2 3::1.76 

32294 300 150 1.150 3W 10K 30K TO 6DK 2 33.76 

33203 12 6 ,,6 5W 7.5W 15K 30K TO 60K 3 29.;11 

33223 28 14 :.14 5W 7.5W 15K 30K TO 60K 3 29.31 

33243 46 24 ;:24 5W 7.5W 20K 40K TO 6aK 3 29.31 

33263 100 50 :.50 5W 7.5W 20K 40K TO 60K 3 29.:-n 

33266 150 75 !.75 5W 10K 30K TO 60K 3 33.76 

33269 200 100 1.100 5W 10K 3DK TO 60K 3 33.76 

33272 300 150 +150 5W 10K 3DK TO IlDK 3 33.76 

34560 24 12 !.12 lOW 14W 15K 30K TO SDK 4 29.31 

34580 28 14 1.14 lOW 14W 15K 30K TO 50K 4 29.31 

34600 46 24 !.24 lOW 14W 15K 3DK TO SDK 4 29.31 

34603 100 50 2:.50 7.5W 10K 30K TO 60K .4 33.76 

34606 150 75 ::75 7,5W 10K SDK TO 60K 4 33.76 

34609 200 100 1.100 7.5W 10K 30K TO 60K 4 3::1.76 

34612 300 150 +150 7.5W 1QK 30K TO 60K 4 33.76 

35110 24 12 :.12 17W 25W 3DK TO 60K 5 42.17 

35130 26 14 !.14 17W 25W - 30K TO 60K 5 42.17 

35150 48 24 .:!:,24 17W 25W aDK TO eOK 5 42.17 

** Lower switching frequency may be used at lower output power. 

• .... Discount Priees: 1-9 Net: 10-241ess 10%,25-49 less 160/0;!'iO-99 less 23"'/n; 100·499 less 30(/r, 

Ordering Instructions: No minimum. Net 30 aays F.O.B. Mt. Vernon, New York. 

For immediate enaineerina assistance or to DJace an order-Call Toll Free 800-431-1064 .914-699-5514. TWX 710562011.3 

A·2342 For manufacturers' sales offices, see yellow pages EEM1988 



5600 TRANSFORMERS 

INPUT 24 VOLTS 

D. C. OUT VOLTS MAX. POWER OUT APPROX, SWITCH FREQ. ... 
PART FULL DUAL 

-5Soc - + 105°(' _5Suc _ +70oc 
SELF- SQUARE-WAVE PRICE 

NUMBER BRIDGE WAVE BRIDGE SATURATED nRlVENH SIZE 1-' 

31220 10 5 ;<:5 1.5W 3W 15K 30K TO 60K I 29.:31 

31240 2B 14 ~:.l4 1.5W 3W 15K JOK TO eOK I 29.:31 

31260 48 24 ,::24 1.5W 3W 20K 40K TO 6DK I 29.31 

31280 100 50 ,:.50 1.SW 3W 20K 40K TO 60K I 29.:11 

32305 10 5 ;<:5 3W 4.SW 15K 3DK TO 60K 2 29.:H 

32325 2B 14 .=.14 3W 4.5W 15K aDK TO 6DK 2 29.:Jl 

32345 48 24 ,!.24 3W 4.5W 20K 40K TO 6DK 2 Z9.:n 

32365 100 50 .:.50 3W 4.5W 20K 'l0K TO 6DK 2 29-:11 

32368 150 75 .!.75 3W - 10K 3DK TO GOK 2 aa.76 

32371 200 100 .=.100 3W - 10K 3DK TO 6DK 2 a;!.76 

32374 '00 150 :t.15O 3W 10K aOKTO GOK 2 33.76 

33283 10 5 ;<:5 5W 7.5W 15K 3DK TO GOK , 29.31 

33303 2B 14 2:14 5W 7.SW 15K JOK TO eOK , 29.31 

33323 48 24 .::24 5W 7.SW 20K 40K TO 60K 3 29.31 

33343 100 50 .!.50 5W 1.SW 20K 40K TO 60K 3 29.31 

33346 150 75 .:.75 5W 10K JOK TO GOK 3 33.76 

33349 200 100 .:100 5W 10K 30K TO 60K 3 33.76 

33352 300 150 !150 5W 10K 30K TO 60K 3 33.76 

34620 28 14 !14 lOW 14W 15K 30K TO 50K 4 29.31 

34640 48 24 ;:24 lOW 14W 15K SOK TO 50K 4 29.31 

S4643 100 50 !50 7.5W 10K SOK TO 60K 4 33.76 

34646 150 75 !75 7.5W - 10K 30K TO 60K 4 33.76 

34649 200 100 !lOO 7.5W - 10K 30K TO 60K 4 33.76 

34652 300 150 !150 7.5W 10K 30K TO 60K 4 33.76 

35170 24 12 !12 17W 25W 30K TO 60K 5 42.17 

35190 28 14 !14 17W '5W JOK TO 60K 5 42.17 

35210 48 24 !24 17W 25W 30K TO 60K 5 42.17 

36710 48 24 !24 25W 40W 30K TO 60K 6 50_75 

36730 56 28 .28 25W 40W 30K TO 60K 6 50.75 

*+ Lower sWItchmg frequency may be used at lower output power. 

INPUT 48 VOLTS 
D. C. OUT VQI,TS MAX. POWER OUT APPROX. SWITCH FHEQ. ... 

PART FULL DUAL 
-5Soe _ +10Soe _55Ge _ +700c 

SELF- SQUARE-WAVE PRICE 
NUMBER BRIDGE WAVE BRIDGE SATDnATED DRIVEN" SIZE 1-9 

31300 24 12 2.12 1.5W 3W 15K 30K TO 60K 1 29.31 

31320 48 24 2.24 1.5W 3W 20K 40K TO 60K I 29.31 

31340 100 50 2.50 1.5W 3W 20K 40K TO 60K 1 29.31 

31360 150 75 :::.75 1.5W 3W 20K 40K T060K 1 29.31 

32385 24 12 :.12 3W 4.5W 15K SOK TO 60K 2 29.31 

32405 48 24 :.24 3W 4.5W 20K 40K TO 60K 2 29.31 

32425 100 50 :.50 3W 4.5W ,OK 40K TO 60K 2 29.31 

32445 150 75 :.75 3W 4.5W ,OK 4DK TO 60K 2 29.31 

32448 200 100 .:t.1OO 3W 4.5W 10K 30K TO SDK 2 33.76 

32451 '00 150 =.150 3W 4.5W 10K 30K TO SOK 2 .'3.1.76 

33363 24 12 ,:,12 5W 7.5W 15K 30K TO 60K 3 29.31 

33383 48 24 .::.24 5W 7.5W 20K 40K TO 60K 3 29.31 

33403 100 50 .:!:50 5W 7.5W 20K 40K TO 60K 3 29.31 

33423 150 75 =.75 5W 7.5W 20K 40K TO 60K 3 29.31 

33426 200 100 ,;.100 5W 10K 30K TO 60K 3 33.76 

33429 300 150 .±.150 5W 10K 30K TO 60K 3 33.76 

34660 24 12 .:.12 lOW 14W 15K 3uK TO 5uK 4 29.31 

34680 48 24 .::.24 lOW 14W 15K 30K TO 50K 4 29.31 

34700 56 28 :!:28 lOW 14W 15K aOK TO 50K 4 29.31 

34703 100 50 =.50 7.5W 10K 30K TO 60K 4 33,76 

34706 150 75 =.75 7.5W 10K 30K TO 60K 4 33.76 

34709 200 100 ;:.100, 7.5W 10K 30K TO 60K 4 33.76 

34712 300 150 ;:.150 7.5W 10K SDK TO 60K 4 33.76 

35230 24 12 112 17W 25W 30K TO 60K 5 42.17 

35250 48 24 124 17W 25W - 30K TO 60K 5 42.17 

35270 56 28 .:±:.28 17W 25W - aOK TO 60K 5 42.17 

36750 48 24 .:.24 25W 40W - aOK TO 60K 6 50.75 

36770 56 28 .:t.28 25W 40W - 30K TO 60K 6 50.75 

36790 100 50 .:t.5O 25W 40W ::10K TO GOK 6 50.75 

** Lower switching frequency may be used at lower output power. 

* * -Discount Prices: 1-9 Net; 10-24 less 10%; 25-49 less 16%; .50-99 less 23%; 100·499 less 30'70 
Ordering Instructions: No minimum. Net 30 days F.O.R. Mt. Vernon. New York. 

PICO Electronics, Inc. 

SCHEMATIC FOR SIZES 1, 2 & 3 USING 
TRANSFORMI:RS AS SELF-SATURATING 

" 0, 

'---______ ,,'0';"11 FIGURt': D 

SCHEMATIC FOR SIZES 1, 2, AND 3 USING 
TRANSFORMERS AS LINEAR SWITCHING 

* DI 

" Dl AND D2 USE SCHOTTK Y OR FAST SWITCHING mODES 

SCHEMATIC FOR SIZE 4 USING 
TRANSFORMER AS SELF-SATURATING 

" 0, 

RZ 10 

'---______ -'-,,,' 'II FIGURE F 

SCHEMATIC FOR SIZE 4 USING 
TRANSFORMERS AS LINEAR SWITCHING, 

" D, 

FIGURE G 

"Dl Br D2 USE SCHOTTKY OR FAST SWITCHING DIODES 

SCHEMATIC FOR SIZES 5 & 6 USING 
TRANSFORMERS AS LINEAR SWITCHING, 

" D, 

"01 , 02 USE SCHOTTKY OR FAST SWITCHING DIODES 

453 N, MacQuesten Pkwy" Mt Vernon, N,Y. 10552 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 5600 

MINIATURIZED SWITCH MODE 
INVERTER TRANSFORMERS 

50KHz·150KHz/10 Watts·60 Watts 
Engineers are increasing the frequency of operation in DC-DC 

Converters for higher power applications. The availability of power 
MOSFETS which do not exhibit some of the problems encountered 
with thebi-polar transistors help to ease the Designer's task. For this 
reason Pico has developed a series of standard 50KHz to 150KHz 
transformers for use in push-pull circuits. 

For low power applications please consider our self saturating 
transformers shown on pages 20 and 21 which offer many advan
tages. 

For your custom design applications please contact the Factory. 

E 

A 
Mal. 
Ola. 

.760 
(19.3) 

1.260 
(32.0) 

.800 1.510 
(20.3) (38.4) 

8 
80lt 

Circle 

.580 
(14.7) 

.690 
(17.5) 

.915 
(23.2) 

1.040 
(26.4) 

1.230 
(31.2) 

All dimensions are in inches, () "" MM 

A 

(DIA)tQ-'---
MAX' L . HEIGHT (MAX) 

T' ~RMINAL HT. 
.020" 
(0.51) 

B C 

(DIA~O. (DIA) 

~ -'), 
36° 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

C WI. 
Stand- Terminal Terminal Nominal 

on Ola. HI. (Grams) 

.470 .028 .150 8 
(11.9) (.71) (3.8) 

.590 .028 .150 14 
(15.0) (.71) (3.8) 

.750 .035 .250 23 
(19.1) (.89) (6.4) 

.900 .035 .250 37 
(22.9) (.89) (6.4) 

1.060 .250 54 
(26.9) (6.4) 

FEATURES: 

• Frequency RangeSOKHz-150KHz 

• Ultra-Miniature Size 

• MIL-T-27E 
• Can be used for both MOSFET and Bi-Polar drives . 

• Magnetically Shielded 

• UTZ Wire for Maximum Efficiency 

• Special units can be supplied with higher or lower 
secondary voltages, addition of extra windings and 
taps,. smaller size 

SPECIFICATIONS: 

• Frequency Range 50KHz-150KHz 

• 20 volt input corresponds to 45% duty cycle (Le. 4.5JL sec 
on time per pulse for 100KHz operation). Units have 
been designed with an additional 1 volt output to account 
for losses in switchers, transformer, rectifier and filter. 

• MIL-T-27E 
All units meet MIL-T-27E and are hermetically sealed in 
a metal case, Type TF5S03ZZ 

• Magnetically Shielded 

• Operating Temperature .... , -55°C to +90°C 

• Dielectric Strength .........• 500V RMS 

• Insulation Resistance. . . . . .. Greater than 10,000 
Megohms at 500V DC 

• Thermal Shock ............ 25 Cycles, Method 107C, 
MIL-STD-202D. Test 
Conduction A-1 

PUSH PULL 
CONVERTER 

20-60VDC ------~ 5V or 9V 

20 Volt input 
corresponds to 45% 
duty cycle (i.e. 4.5JLsec 
on time per pulse 
for 100KHz operation). 
Units have been de
signed with an addi
tional 1 Volt output to 
account for losses in 
switcher, transformer, 
rectifier and filter. 

A·2344 

TO CONTROL CIRCUIT----'>-e 

COMMON-----+ 

TO CONTROL CIRCUIT ----'>-0;::' r-:".-L----J 

LOAD 

±12Vor ±15V or ±24V 

LOAD 

LOAD 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT #1 OUTPUT #2 INOUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67010 20-60 5 ±12 2 
67030 20-60 5 ±15 2 
67050 20-60 5 ±24 2 
67070 20-60 9 ±12 2 
67090 20-60 9 ±15 2 
67110 20-60 9 ±24 2 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT #1 OUTPUT #2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67130 20-60 5 ±12 2.5 
67150 20-60 5 ±15 2.5 
67170 20-60 5 ±24 2.5 
67190 20-60 9 ±12 2.5 
67210 20-60 9 ±15 2.5 
67230 20-60 9 ±24 2.5 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT #1 OUTPUT #2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67250 20-60 5 ±12 1 
67270 20-60 5 ±15 1 
67290 20-60 5 ±24 1 
67310 20-60 9 ±12 1 
67330 20-60 9 ±15 1 
67350 20-60 9 ±24 1 

TYPICAL' 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT #1 OUTPUT #2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67370 20-60 5 ±12 0.7 
67390 20-611 5 ±15 0.7 
67410 20-60 5 ±24 0.7 
67430 20-60 9 ±12 0.7 
67450 20-60 9 ±15 0.7 
67470 20-60 9 ±24 0.7 

TYPICAL" 
PICO INPUT SECONDARY SECONDARY PRIMARY 

MODEL VOLTAGE OUTPUT #1 OUTPUT #2 INDUCTANCE 
NUMBER (DC) (DC) (DC) (mH) 

67490 20-60 5 ±12 0.6 
67510 20-60 5 ±15 0.6 
67530 20-60 5 ±24 0.6 
67550 20-60 9 ±12 0.6 
67570 20-60 9 ±15 0.6 
67590 20-60 9 ±24 0.6 

'MEASURED AT TERMINALS 4-6 WITH 5 VOLTS RMS·lOOKHz 
"MEASURED AT TERMINALS 4-6 WITH 1.3 AND 7.9 SHORTED (O.IV RMS·300 KHz) 
'-'DISCOUNT PRICES: 1.9 Net; 1()'24 less 10%; 25-49 less 16%; 50·99 less 23%; 100-499 Ie" 30% 

TYPICAL" 
PRIMARY 
LEAKAGE 

INOUCTANCE 
(JLH) 

3.5 
3.5 
3.5 
3.5 
3.5 
3.5 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(J,tH) 

4 
4 
4 
4 
4 
4 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(J,tH) 

1 
1 
1 
1 
1 
1 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(J,tH) 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

TYPICAL" 
PRIMARY 
LEAKAGE 

INDUCTANCE 
(JLH) 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

... 
PRICE 

SIZE 1-9 

A 35.23 
A 35.23 
A 35.23 
A 35.23 
A 35.23 
A 35.23 

... 
PRICE 

SIZE 1-9 

B 41.45 
B 41.45 
B 41.45 
B 41.45 
B 41.45 
B 41.45 

... 
PRICE 

SIZE 1-9 

C 48.77 
C 48.77 
C 48.77 
C 48.77 
C 48.77 
C 48.77 

... 
PRICE 

SIZE 1-9 

D 57.38 
D 57.38 
D 57.38 
D 57.38 
D 57.38 
D 57.38 

... 
PRICE 

SIZE 1-9 

E 67.50 
E 67.50 
E 67.50 
E 67.50 
E 67.50 
E 67.50 

5600 

POWER -
10 WATTS 
SIZE 
0.76" DIAM. 
X 0.35" HT. 

POWER = 
20 WATTS 
SIZE 
0.87" DIAM. 
X 0.45" HT. 

POWER = 
30 WATTS 
SIZE 
1.11" DIAM. 
X 0.51" HT. 

POWER = 
45 WATTS 
SIZE 
1.26" DIAM. 
X 0.65" HT. 

POWER = 
60 WATTS 
SIZE 
1.51" DIAM. 
X 0.80" HT. 

For immediate engineering assistance or to place an order-Call Toll Free 800-431-1064 

PICO Electronics, Inc. 
EEM 1988 For manufacturers' sales offices, see yellow pages A·2345 



5600 TRANSFORMERS 5600 

PICO's miniature 400Hz transformers 

CASE 
SIZE 

L 

N 

R 

S 

T 

FEATURES 

A 

!~. --r 
'0~2~0="~~U-""t""'"' 

1.OO"-:!:.25" 

B C 

(DIA~. (DIA) 

~ :/ 
45° • 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

HEIGHT 
A n C (DIA) 

(MAX) MAX (DIAl (DIAl 

.35 .51 .35 .218 

.5 .51 .35 .218 

.375 .75 .6 .475 

.52 .75 .6 .475 

.82 .75 .6 .475 

• 400 Hz Aerospace Appl i cat i on 

• Smallest Possible Size 

• Printed Circuit Plug-In 
Const ructi on 

• Secondary Has SpI i t Winding 
(Secondary can Be Used at Half 
Voltage Twi ce the Current. ) 

IJC:i 5.tcrl 
2 [ Eo 

6~ 
SERms CONNECTED 

SECONDARY 

SPECIFICATIONS 

• MI L-T-27D (TF5S03ZZ) 

.90 oc Ambient 

• Input Pri mary 115v-400 Hz 
=20 Hz or 26V-400HZ-±20 Hz 
(Your Choice-Just Choose 
The Proper Part No.) 

• Regulat ion is 24% (T Units 
Have Regulati on of 17%) 

• Secondary Volt age Adj ust ed 
to Nominal Value at Half Load. 

IJC:J 
2 [:1J 

PARALLEL CONNECTED 

SECONDARY 

This Product is Patented 

115V/26V Primary 
Printed Circuit Construction 

MODEL MODEL 
SEC/ SEC/ NUMBER NUMBER PICO 

VOLT CURRENT SIZE 115V 26V PRICES 
rna PRIMARY PRIMARY 1-9* 

5.0 75 L L-8948 L-8951 24.98 
CT 150 N N-6948 N-6951 24.98 

204 R R'20650 R-20815 36.89 
338 S 8-21650 8-21815 32.82 
480 T T-22650 T-22815 34.21 

6.3 59.5 L L-8947 L-8952 24.98 
CT 119 N N-6947 N-6952 24.98 

162 R R-20655 R-Z082D 36.89 
268 S S -21655 8-21820 32.82 
381 T T-22655 T-22820 34.21 

8.0 47 L L-8946 L-8953 24.98 
CT 94 N N-6946 N-6953 24.98 

12S R R-20660 R-20825 36.89 
211 S S -21660 S -21825 32.82 
300 T T-22660 T-22825 34.21 

10 37.5 L L-8945 L-8954 24.98 
CT 75 N N-6945 N-6954 24.98 

102 R R-20665 R-20830 36.89 
169 S S -21665 S -21830 32.82 
240 T T-22665 T-2~830 34.21 

12.8 29 L L-S940 L-8956 24.98 
CT 58.6 N N-6940 N-6956 24.98 

79.7 R R-20670 R-20835 36.89 
132 S 8-21670 8-21835 32.82 
188 T T-22670 T-22835 34.21 

14 26.8 L L-8937 L-8957 24.98 
CT 53.6 N N-6937 N-6957 24.98 

72.9 R R-20675 R-20840 36.89 
121 S S -21675 S-21840 32.82 
171 T T-22675 T-22840 34.21 

16 23 L L-8935 L-8958 24.98 
CT 47 N N-6935 N-6958 24.98 

63.8 R R-20680 R-20B45 36.89 
106 S S -21680 S -21845 32.82 
150 T T-22680 T-22845 34.21 

18 20.8 L L-8934 L-8959 24.98 
CT 41. 7 N N-6934 N-6959 24.98 

56.7 R R-20685 R-20850 36.89 
93.9 S S -21685 S -21850 32.82 

133 T T-22685 T-22850 34.21 

20 18.8 L L-8933 L-8961 24.98 
CT 37.5 N N-6933 N-6961 24.98 

51 R R-20690 R-20B55 36.89 
84.5 S S -21690 S -21B55 32.82 

120 T T-22690 T-22B55 34.21 

22 17 L L-8932 L-8962 24.98 
CT 34 N N-6932 N-6962 24.98 

46.4 R R-20695 R-20860 36.89 
76.S S S -21695 S -21860 32.82 

109 T T-22695 T-22860 34.21 

24 15.5 L L-8930 L-8963 24.98 
CT 31 N N-6930 N-6963 24.98 

42.5 R R-20700 R-20865 36.89 
70.4 S S -21700 S -21865 32.82 

100 T T-22700 T-22865 34.21 

28 13.4 L L-8929 L-8964 24.98 
CT 26.8 N N-6929 N-6964 24.98 

36.4 R R-20705 R-20870 36.89 
60.4 S S -21705 S -21870 32.82 
85.7 T T-22705 T-22870 34.21 

31 12 L L-8927 L-8966 24.98 
CT 24 N N-6927 N-6966 24.98 

32.9 R R-20710 R-20875 36.89 
54.5 S S -21710 S -21875 32.82 
77.4 T T-22710 T-22875 34.21 

36, 10.4 L L-8925 L-8967 24.98 
CT 20.8 N N-6925 N-6967 24.98 

28.3 R R-20715 R-20880 36.89 
46.9 S S -21715 S -21880 32.82 
66.7 T T-22715 T-22880 34.21 

39 9.6 L L-8924 L-8968 24.98 
CT 19.2 N N-6924 N-6968 24.98 

26.2 R R-20no R-20885 36.89 
43.3 S S -21720 S -21885 32.82 
61. 5 T T-22720 T-22885 34.21 

Ordering Instructions: No minimum. Net 30 days 
F.O.B. Mt. Vernon, New York. 

MODEL MODEL 
SEC/ SEC/ NUMBER NUMBER PICO 

VOLT CURRENT SIZE 115V 26V PRICES 
rna PRIMARY PRIMARY 1-9* 

43 8.7 L L-8923 L-8969 24.98 
CT 17.4 N N-6923 N-6969 24.98 

23.7 R R-20725 R-20890 36.89 
39.3 S S -21725 S -21890 32.82 
55.8 T T-22725 T-22890 34.21 

48 7.8 L L-8922 L-8971 24.98 
CT 15.6 N N-6922 N-6971 24.98 

21.1 R R-20730 R-20895 36.89 
35.2 S S -21730 S -21895 32.82 
50 T T-22730 T-22895 34.21 

56 6.6 L L-8920 L-8972 24.98 
CT 13.2 N N-6920 N-6972 24.98 

18.2 R R-20735 R-20900 36.89 
30.2 S S -21735 S -21900 32.82 
42.9 T T-22735 T-22900 34.21 

63 6 L L-8917 L-8973 24.98 
CT 11. 9 N N-6917 N-6973 24.98 

16.2 R R-20740 R-Z0905 36.89 
26.9 S S -21740 S -21905 32.82 
3B. Z T T-22740 T-22905 34.21 

68 5.5 L L-8915 L-8974 24.98 
CT 11 N N-6915 N-6974 24.98 

15 R R-20745 R-20910 36.89 
24,9 S S -21745 S -21910 32.82 
35.3 T T-22745 T-22910 34.21 

SO 4.6 L L-8910 L-8976 24.98 
CT 9.4 N N-6910 N-6976 24.98 

12.1 R R-20750 R-20915 36.89 
21. 1 S S -21750 S -21915 32.82 
30 T T-22750 T-22915 34.21 

88 4.2 L L-8905 L-8977 24.98 
CT S.5 N N-6905 N-6977 24.98 

11.6 R R-20755 R-20920 36.89 
19.2 S 8 -21755 S -21920 32.82 
27.3 T T-22755 T-22920 34.21 

100 3.7 L L-8902 L-8978 24.98 
CT 8.5 N N-6902 N-6978 24.98 

10.2 R R-20760 R-20925 36.89 
16.9 S S -21760 S -21925 32.82 
24 T T-22760 T-22925 34.21 

115 3.2 L L-8900 L-8979 24.98 
CT 6.5 N N-6900 N-6979 24.98 

8.9 R R-20765 R-20930 36.89 
14.7 S S -21765 S -21930 32.82 
20.9 T T-22765 T-22930 34.21 

123 8.3 R R-20770 R-20935 36.89 
CT 13,7 S S -21770 S -21935 32.82 

19.5 T T-22770 T-22935 34.21 

138 7.4 R R -2077 5 R-20940 36.89 
CT 12.2 S 8-21775 S -21940 32.82 

17.4 T T-22775 T-22940 34.21 

157 6.5 R R-20780 R-20945 36.89 
CT 10.8 S S -21780 S -21945 32.82 

15.3 T T-22780 T-22945 34.21 

175 5.8 R R-20785 R-20950 36.89 
CT 9.6 S S -21785 S -21950 32.82 

13.7 T T-22785 T-22950 34.21 

200 5.1 R R-20790 R-20955 36.89 
CT 8.4 S S -21790 8 -21955 32.82 

12 T T-22790 T-22955 34.21 

220 7.7 S S -21795 S -21960 34.48 
CT 10.9 T T-22795 T-22960 35.94 

250 6.8 S S -21800 S -21965 36.11 
CT 9.6 T T-22800 T-22965 37.65 

275 6.1 S S -21805 S -21970 37.91 
CT 8.7 T T-22805 T·22970 44.23 

310 5.4 S S -21810 S -21975 39.41 
CT 7.7 T T-22810 T-22975 41.09 

• Discount Prices: 1-9 Net; 10-24 less 10%; 
25-49 less 16%, 50-99 less 23%; 100-499 less 30% 

For immediate engineering assistance or to place an order-Call Toll Free 800·431·1064 

PIca Electronics, Inc. 
453 N. MacQuesten Pkwy .. Mt. Vernon. N.Y. 10552.914-699-5514. TWX 7105620113 

A·2346 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

PICO Microphone/Transducer Audio Input Transformers 
Used for Professional Sound Studios/Broadcast Mixing Consoles/Control and Instrument Amplifiers. 

Interchangeable with transformers made by Beyer Dynamic of Germany. 

062"'H (1 58Rl-' 

. Q40"!lIA. MAX. 
(16.26) 

h ~32 THREAD.-./I 

~28 AWG SOLID 
TINNED COPPER 
KYNAH [NoVLATED 
LEAD.'> 

-~ 

825" MAX 
(20.96) 

--t 

I 
f 1.25 

(12716.35\ 

062""5<1"~ 
755 DLA. MAX -- ---'"~ 

'.\9 \11) . . ..720 MAX 
(IH.29\ 

~T r-
020" 

(0.51\ I 00" ,0.25 
UHi" (041)-' (25.4,(; 35"\ 

PLA\~;~\~~AD~ ---------*-

! _ ~ (5) 

.335 DLA._ -, -t 
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WHITE OOT AT PIN H 
TERMINALS ARE CLOCKWISE 
FROM PIN ~I (11.94) 

NOTE 
ALL DIMENSIONS ARE IN INCHES. ( 1 c MM ALL OfMENSTONS ARE IN INCHES. ( 1 MM 

CCS"COPPER CLAD STEEL. TINNED 100"" 
ELECTROPLATED PER MIL"T-10721A 
AND ASTM ees U452. 

PART NUMBER IMPEDANCE TURNS RATIO 
OHMS PRIM /SEC D.C. 

COMMER· 
C1AL PRIM PRIM PRIM 
STliD MILITARY SERIES PAR SERIES 

MOUNTING PLliG-IN PRIM SEC CONN CONN CONN 

23120 24120 12.5 5K 1 20 - 4.B 

23140 24140 200 200 11 50 

23160 24160 200 ct/50 SPLIT 200 11 1 2 50 

23180 24180 200 2K 1 -3. 16 50 

23200 24200 200 el/50 SPLIT 2K 1·3. 16 1,6.33 50 

23220 24220 200 5K 1·5 50 

23240 24240 200 d/50 SPLIT 5K 15 1'10 50 

23260 24260 200 10K 1-7.07 50 

23280 24280 200 ct/50 SPLIT 10K 1,7.07 1·\4. 14 50 

23300 24300 200 20K UO 85 

23320 24320 200 ct/50 SPLIT 20K 1·10 1.20 85 

23340 24340 200 45K U5 - 85 

23360 243BO 200 ot/50 SPLIT 45K 115 1·30 85 

23380 24380 200 80K 120 115 

23400 24400 200 ct/50 SPLIT 80K 120 1'40 115 

23420 24420 600 ct 600 H - 140 

23440 24440 600 ct/15C 600 1-1 12 140 
SPLIT 

23460 24460 6000t/150 2.4K I 2 14 140 
SPLIT 

23480 24480 60001/150 6K 1 :3.16 LB. 33 140 
SPLIT 

23500 24500 6000t/150 15K L5 110 140 
SPLIT 

23520 24520 600 ct/150 30K 1·7.07 H4.14 140 
SPLIT 

23540 24540 600 ot/150 BOK 1-10 120 199 
SPLIT 

23560 24560 1. 2K el/300 1. 2K U 12 310 
SPLIT 

23580 24580 1. 2K ot/300 5K 12.04 14.08 310 
SPLIT 

23600 24600 I. 2K ot/300 12K 1-3. 16 1·6.33 310 
SPLIT 

23620 24620 1. 2K ct/300 30K L5 UO 475 
SPLIT 

23640 24640 10K 10K 1·1 - 2.5 K 

• Large step-up ratios with flat frequency response over the 
entire audio range. 

• Gapless laminations provide wide bandwidth with extremely 
low distortion. Use of two magnetic shields made with extra 
thick mu-metal and gapless core provide negligible hum pick up. 
All units provided with electrostatic shield. 

• Your choice of two package styles, stud mounting with flying 
leads or low profile plug-in. Identical electrical performance 
regardless of package style. 

• Frequency response:+: 1 dB, 30 Hz -15 kHz. 

• Low profile plug-in (24000 series) meets MIL-T-270 
(TF5R21ZZ) . 

• Because of gapless laminations, unbalanced OC current should 
be avoided. 

• Typical distortion of 1 % at power level of 0 dBm (1 Milliwatt), 
30 Hz -15 kHz. If the low frequency is raised, the power level 
for 1 % distortion is as follows: 

50 Hz 
100 Hz 
300 Hz 

3 Mliliwatts (4.7 dBm) 
10 Milliwatts (10 dBm) 

150 Milliwatts (21.7 dBm) 

For immediate engineering assistance 
or to place an order-

Call Toll Free 800-431-1064 

All units have two extra thick mu-metal shields. 
Delivery-Stock to 1 week 

Modification of standards 9 days! 

This Product is Patented 

REPLACES BEYER/GERMANY PRICES 1_9'""" 
RESISTANCE TYPICAL PART NUMBER 

PRIM: OPEN U)MMER· 
PRIM CIRCUIT STUD CIAL 
PAR IMPEDANCE MOUNTING PLUG-IN ~TliD MII.ITARY 

CONN SEC AT 50 Hz (23000 SERIES) (24000 SERIES) Mol,NTING PLl-,G-IN 

1K 125 TR-BV35704 STR-BV37704 23.46 28.18 

75 2K 351 001 001 370 001 001 22.20 25.89 

12.5 75 2K 351 201 001 370 201 001 21.88 26.61 

580 2K 351 003 002 370 003 002 22.20 25.89 

12.5 580 2K 351 203 002 370 203 002 21.88 26.61 

1. 45K 2K 351 005003 370 005 003 22.20 25.89 

12.5 1.45K 2K 351 205 003 370205 003 22.20 29.03 

3.45K 2K 351 007 004 370 007 004 21.88 26.61 

12.5 3.45K 2K 351 207 004 370 207 004 25.03 29.76 

- 4.75K 2K 351 010005 370 010 005 22.76 27.47 

21 4.75K 2K 351 210005 370 210 005 25.89 30.62 

- 10.4 K 2K 351 015006 370015006 26.61 31.32 

21 10.4 K 2K 351 215 006 370215006 29.76 34.46 

- 13.5 K 2K 351 020007 370 020 007 28.18 32.89 

29 13.5 K 2K 351 220 007 270 220 007 31.32 36.03 

- 190 6K TR -145 /BV35508 STR-145 ,'BV37508 21.88 26.61 
351 101 031 370 101 031 

35 190 OK 351 201 031 370201031 23.46 2R18 

35 575 6K 351 202 032 370 202 032 25.03 29.76 

35 1. 45 K 6K 351 203 033 370 203 033 26.61 31.32 

35 3.9 K 6K 351 205034 370 205 034 28.18 32.89 

35 7.0SK 6K 351 207035 370 207 035 29.76 34.46 

50 11K 6K 351 210 036 370 210 036 tl1.32 36.03 

78 430 12K 351 201 061 370 201 061 23.46 28.18 

78 1. 4 K 12K 351 202 062 370 202 062 25.03 29.76 

78 3.75K \2K 351 203 063 370 203 063 26.61 31.32 

119 8.45K 12K 351 205 064 370 205 064 28.18 32.89 

- 3.1 K lOOK TR-145/BV35590 STR-145/SV37590 22.20 25.89 

I 

***Discount Pricf.':;: 1-9 Net: 10-24 less lOr;,,; 25-49 less 16'1c; 50-99 less 23 r/r: 100-499 less 30 f /r 

Pleo Electron ;C5, I nc:rde:i
;: :ns::;~::::e:op:~:~~7·::::~.d~Y:~.:~:~ :t~~;:;:;.·5:~: :;;X 7105620113 
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5600 TRANSFORMERS 5600 

MIL·STD·1553 Interface Transformers 
Multiplex Data BUS Pulse Transformers 

F 

. 46" MAX. DIA. 
(II. 7 MAX. DIA.) 

~ 
! 

.020" 
( 0.51 ) 

1.32" MAX. 
(8.13 MAX.) 

1.00"!.25" J" 6
.

35
) 

.25" DlA. 

(6'35D[A~' 

45° • 

.160" DIA. 
(4.06 DIA.) 

WHITE DOT AT TERMINAL #1 
TERMINALS CLOCKWISE FROM 
PIN #1 

DIMENSIONS ARE IN INCHES ( MM ) 

SPECIFICATIONS: 

• Units meet MIL-T-21 038 and 
MIL STD 1553 

• IMPEDANCE ...................... . 
greater than 3KO over the band from 
75kHz to 1 MHz 

• DROOP ............... 20% max. 

• OVERSHOOT . . . . . . . . . . 1 V peak 

• COMMON MODE REJECTION (CMR) 
greater than 45dB. 

• DIELECTRIC STRENGTH: 
All Units Tested at 200 V RMS. 

• INSULATION RESISTANCE ........ . 
Greater Than 10,000 Megohms at 300 V DC. 

• WEIGHT: . . . . . . . . . . . . . . .. 4 Grams. 

• OPERATING TEMPERATURE: ..... . 
- 55°c to + 105°c (All Units Can Be 
Supplied to Class S Requirements, + 130°c). 

• TERMINALS: .............. . 
Solid .012 Diameter Conductor. 
Conductor is copper clad steel, Tinned 
100%. Electroplated Per MIL-T-l0727A 
and ASTM CCS B452. 

.THERMAL SHOCK: ................ . 
25 Cycles, Method 107D, MIL-STD·202E 
Test Condition A-l 

PICO 
Electronics, Inc. 
453 North Mac Questen Pkwy 
Mt. Vernon, New York 10552 

914-699-5514. TWX 7105620113 

or immediate engineering assistance 
or to place an order 

Call Toll Free 800-431-1064 

A·2348 

These pulse transformers meet MIL-STD-1553 COMMAND/RESPONSE MULTIPLEX DATA 
BUS requirements. They also meet MIL-T-21038 specifications and are designed to meet 
MAC AIR SPECIFICATIONS A3818, A5690, A5232 and A4905. 

All of these transformers exhibit superior electrical performance. Common mode rejection 
ratio is greater than 45dB at 1 MHz. Input impedance is greater than 3000 ohms over the 
band from 75 kHz to 1 mHz at 1 V rms. This series possesses exceptional waveform integrity: 
Rise time and fall time is less than 100 nanoseconds. Overshoot and ringing is less than ± 
1V peak. Droop is less than 20% . 

PlCO PART 
NUMBER TURNS RATIO PRIMARY 

68010 
lCT: lCT 1-3 

lCT: .707CT 1-3 

68020 
lACT: lCT 1-3 

2CT: lCT 1-3 

1.25CT: ICT 1-3 
68030 

I.66CT: ICT 1-3 

2.3CT: leT 1-3 
68040 

3.2CT: ICT 1-3 

68050 ICT: ICT 1-3 

68060 ICT: 1.41CT 1-3 

68070 ICT: I.66CT 1-3 

68080 lCT: 2CT 1-3 

G) 

SCHEMATIC 
® 

A 

® 

DROOP MEASUREMENT 

EIN = 27Vp.p 
Freq. = 250 KHz 
TRIN = 100 r.s max 

TYPICAL CIRCUIT FOR 

SECOND-
ARY 

4-8 

5-7 

4-8 

5-7 

4-8 

5-7 
4-8 

5-7 

5-7 

5-7 

5-7 

5-7 

0 

® 

® 

0 

® 

IMPEDANCE MEASUREMENT 

1 - .c: lie EL 

t r 
"l-

~A 
V loon 

Z = ElX 1000 .". 

ER * AcroM high tum _kte 

% CMR 
DROOP dB 

(Typical) (Typical) 

10 50 

10 50 

10 50 

10 50 

10 50 

10 50 
10 50 
10 50 

SCHEMATIC 
B 

Overshoot and 
Ringing ± 1 V max 

PRICE 
SCHEMATIC (1-9) 

A 29.50 

A 29.50 

A 29.50 

A 29.50 

B 27.45 

B 27.45 

B 27.45 

B 27.45 

COMMON MODE REJECTION 
MEASUREMENT 

rroliG ~ I T 

N:1 

f = 1 MHz 
ElM = 10VRMS 
CMR = 20 LOGIO EliM 

ECM 

For manufacturers' sales offices, see yellow pages EEM 1988 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

• 2800 

ALL NEW with this 
edition of EEM 

GET 
~-----""'"""-"--"-" --------ORGANIZEDI 

Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes;' you probably already 
have the EEM File System. But, if you said "No;' 
you really ought to look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all ofthe cross refer
ence cards that apply. 

TherearethousandsofEEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

The EEM File System is shipped in one neat pack
age: The package contains everything you 
need to set up your very own filing system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



Meeting your needs 
for transformers 
Standard and custom designs 
for defense, aerospace, industrial 
and commercial applications 
POLYPHASE INSTRUMENT COMPANY 
175 Commerce Drive, Fort Washington, PA 19034 
Toll free (800) 221-POLY • In PA (215) 643-6950 
Telex 130081 KAPPA RHWY; FAX: (215) 643-5237 

. A·2350 For manufacturers' sales offices, see yellow pages EEM 1988 
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. POLYPHASE ... A CLOSER VIEW & 

engineering Polyphase is that rare vendor who can help you with both 
effective engineering design and unique manufacturing techniques, 
involving magnetic components for power conversion and/or regulation. A 
source a step beyond the commonplace in capability to serve you within 
the following parameters: 
Power: microwalls to over 20KW 
Voltage: a few volts to 20KV 
Current: microamperes to 700A 
Frequency: power line to above 100kHz 
Size: IC-compatible to large oil-filled units 
Environment: space, airborne, shipboard and industrial 

Our broad engineering capability has qualified us as a vendor on 
major space, defense and industrial programs since 1948. The credibility 
Polyphase has earned with design engineers throughout the electronic 
industry for effective answers to magnetic component circuit problems, 
insures your satisfaction. At Polyphase, authoritative, computer-aided 
engineering and prototype service is the heart of the company. 

Polyphase products 
Chokes, AF 
Chokes, Filter 
Chokes, Power 
Coils, Toroidal 
Filters, Active 
Filters, Band Elimination 
Filters, Band Pass 
Filters, Dual - ILS 
Filters, High Pass 
Filters, Line 
Filters, Low Pass 
Filters, Octave 
Filters, Power 400 Hz 
I nductors, Toroid 

Modules, Encapsulated Circuit 
Modules, SHP 
Networks, Pulse-Custom 
Reactors, Saturable 
Transformers, Audio 
Transformers, Converter DC-DC 

and AC-DC 
Transformers, Current 
Transformers, Current Limiting 
Transformers, Discriminator 
Transformers, Driver 
Transformers, Filament 
Transformers, High Voltage, 

Corona Free 

WARRANTY 

quality control Polyphase manufactures MIL, NASA and UL quality 
magnetic components - assured quality and reliability are a must. 
Our quality standards are governed by MIL-Q-9858, NHB 3400.4 (Ic), 
MIL-I-45208, MIL-T-27, MIL-T-21 038 and MIL-F-18327. An approved Quality 
Control Manual blueprints procedures and standards to be followed. All 
products are monitored and controlled by this system from incoming 
materials through production tests, to the final Quality Assurance check at 
the time of shipment. The plant is completely equipped with the latest test 
instrumentation. Our calibration system conforms to MIL-C-45662. A DLA 
inspector is available. 

production Our concentration on quality-demanding programs dictates an 
efficient production department staffed by quality-minded people. Over 
40,000 square feet (of a total of 43,000 square feet of floor space) is our 
production area, with the balanced capability to handle large or small orders. 

As all our products are custom designed to your specifications, this 
Guide is formatted as a discussion and illustration of some key magnetic 
components used in modern electronic circuits. 

Transformers, Input 
Transformers, ,Instrument 
Transformers, Interstage 
Transformers, Isolation 
Transformers, Line 
Transformers, Linear 
Transformers, Matching 
Transformers, MIL Type 
Transformers, Miniature & 

Subminiature 
Transformers, Mixing 
Transformers, Modulation 
Transformers, Output 
Transformers, Phase ConverSion 

Transformers, Plate 
Transformers, Power 
Transformers, Printed Circuit 
Transformers, Pulse 
Transformers, Precision Ratio 
Trans/ormers, Rectifier 
Transformers, Saturable· 
Transformers, SCR Trigger 
Transformers, Step-Down & 

Step·Up 
Transformers, Toroidal 
Transformers, Transistor Circuit 
Transformers, Wide Band 

Supplier warrants products of its own manufacture against faulty workmanship or the use of defective materials for a 
period of one year from the date of shipment. This warranty is the only warranty made by the Supplier and is in lieu of 

EEM 1988 

all other warranties, expressed or implied, and can be amended only by a written instrument signed by an officer of the 
Supplier. The liability of the Supplier under this warranty is limited solely to replacing, repairing or issuing credit (at 
Supplier's discretion) for any products which are returned by Buyer during the warranty period, provided that (a) Supplier 
is promptly notified in writing upon discovery of such defects by Buyer, (b) the defective unit is returned to Supplier, 
transportation charges prepaid by Buyer, and (c) Supplier's examination of such unit shall disclose, to its satisfaction, that 
such defects have not been caused by misuse, neglect. improper installation, repair, alteration or accident. In no event 
shall Supplier be liable to Buyer for loss of profits, loss of use, or damages of any kind based upon a breach of warranty. 

POLYPHASE INSTRUMENT COMPANY 
175 Commerce Drive, Fort Washington, PA 19034 
Toll free (800) 221-POLY • In PA (215) 643-6950 
Telex 130081 KAPPA RHWY; FAX: (215) 643-5237 

For manufacturers' sales offices, see yellow pages . A'2351 



5600 TRANSFORMERS 

POWERMAGNE-TECH CORP. 

TRANSFORMERS 
& INDUCTORS 
POWER 50-400 Hz 
AUDIO 
PULSE 
TOROIDAL 
INVERTERS 

WE WOULD BE GLAD 

COILS 
SELF SUPPORTING COILS 
COILS OF ULTRA FINE WIRES 

SPECIALTY 
WINDINGS 

TO PLACE OUR EXPERTISE AT YOUR DISPOSAL, 
AND WELCOME YOU TO THE CLUB 
OF OUR SATISFIED CUSTOMERS. 

POWER MAGNE-TECH CORP. 

5600 

441 HIGH ST. / PERTH AMBOY, NJ 08861 / TEL: (201) 826-4700 / TLX: 284401 PMCQ / FAX: (201) 826-4706 

A·2352 For manufacturers' sales offices, see yellow pages EEM1988 
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POWER MAGNE-TECH CORP. 
POWER MAGNE-TECH CORP. MANUFACTURES 
ELECTROMAGNETIC COMPONENTS FOR 
BOTH COMMERCIAL AND MILITARY APPLICATIONS. 

OUR SOPHISTICATED MANUFACTURING 
CAPABILITES, AND SKILLED DESIGN 
ACHIEVEMENTS, NETWORKS 
HIGH TECHNOLOGY AT 
COMPETITIVE PRICING. 

POWER MAGNE-TECH CORP.'S 
RANGE OF PRODUCTS INCLUDE: 
o Power Transformers up to 1500 VA 

single phase 50-400 Hz. 

o Power Transformers up to 3000 VA 
for 3 phase units. 

o Audio Transformers. 

o Inverters. 

o Coils of fine/self bonding wires. 
(Self supporting coils.) 

o Chokes, Inductors and Coils. 

•• • • " --

OUR SPECIALTY IN THE HIGH PRODUCTION OF POT CORE TYPE TRANSFORMERS, 
ENABLES POWER MAGNE-TECH TO SELL YOU THE WOUND COMPONENT AT 
THE COST OF THE MAGNET WIRE! ! ! 

Molding the highest quality of product uniformity 
and a mastership staff, Power Magne-Tech Corp. 
complies to the most stringent criteria of 
MIL-T-27, UL & CSA, VDE and IEC. Power 
Magne-Tech Corp. has integrated all forms of 
magnetics; steel laminations, cut cores, pot-cores 
and other shapes of ferrites, for both long and 
short production runs. 

Our commitment to technological innovations is 
assurance of the very highest quality transformers, 
inductors and our complete line of electromagnetic 
components. Our plant is equipped with the most 

POWER MAGNE-TECH CORP. 

advanced machinery. This includes computerized 
high precision winding machines with electronic 
controls for ±O turns tolerance and multi stage 
counters, winding machines for fine self-bonding 
coils, vacuum impregnating and encapsulating . 
systems, printing machines, ovens, testing and 
measuring instruments. 

Thus, the product ultimately sold, is a reflection 
of our customers electrical and mechanical 
requirements, as applied and implemented by both 
our engineering and production facilities. 

441 HIGH ST. / PERTH AMBOY, NJ 08861 / TEL: (201) 826-4700/ TLX: 284401 PMCQ / FAX: (201) 826-4706 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2353 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by,telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 
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The New Kid on the Board is a Price Fighter 

Cross 
Reference 
Chart 

Prem has taken on 
the 01' Boys head
to-he ad_ And you 
come out the win
ner. Prem stocks 
the same low pro
file, three-flange 
designs and 
delivers fast with 
consistent, reliable 
quality. Why pay 
more? Check out 
Prem's prices to
day, you'll find it's 
nice to have some
one in your corner 
for a change. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

PR[~~ 
MAGNETICS, 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry. IL 60050 
(815) 385-2700 
TWX 9101642-3763 
FAX (815) 385-8578 

PREM STANCOR MICROTRAN TRIAD SIGNAL 

SPW·050 NIA NIA FP 10·250 LP 10·250 
SPW·051 NIA NIA FP 12·200 lP 12·200 
SPW-052 NIA NIA FP 16·150 LP 16·150 
SPW.()53 NIA NIA FP 20-125 LP 20·125 
SPW·054 NIA NIA FP 24-100 lP 24·100 
SPW.()55 NIA NIA FP 34·75 LP 34-75 
SPW·05ti NIA NIA FP 40·60 lP 40-60 
SPW-057 NIA NIA FP 56·45 lP 56-45 
SPW'()58 NIA NIA FP 38-28 LP 88-28 
SPW·059 NIA NIA FP 120-20 lP 120·20 
SPW.()6() NIA NIA FP230-10 lP 230·10 
SPW-061 NIA NIA FP 30-80 LP 30-85 

SPW·l00 LB 610 PF 6·10 FP 10·600 LP 10·600 
SPW·,Ol LB 612 PF 6·12 FP 12-475 LP 12-450 
SPW-102 LB 616 PF 6·16 FP 16·375 LP 16·350 
SPW-103 LB 620 NIA FP 20-300 LP 20-300 
SPW·104 LB 624 PF 6·24 FP 24-250 LP 24-250 
SPW-105 LB 634 PF 6·34 FP 34·170 LP 34·170 
SPW-l06 LB 640 NIA FP 40-150 LP 40-150 
SPW-107 LB 6S6 PF 6·56 FP 56-100 LP 56·100 
SPW-l08 LB 688 NIA Fe 88-65 LP 88-65 
SPW-l09 LB 6120 NIA FP 120·50 LP 120-50 
SPW-ll0 LB 6230 NIA FP 230·25 LP 230-25 
SPW-l11 NIA NIA FP 30-200 LP 30-200 

SPW-3OQ LB 1210 PF 12·10 FP 10·1200 LP 10-1200 
SPW-301 LB 1212 PF 12·12 FP 12·950 LP 12·900 
SPW-302 LB 1216 PF 12·16 FP 16-750 LP 16-700 
SPW-303 LB 1220 NIA FP 20·600 LP 20-600 
SPW-304 LB 1224 PF 12-24 FP 24·500 LP 24·500 
SPW-30S LB 1234 PF 12·34 FP 34-340 LP 34·340 
SPW-306 LB 1240 NIA FP 40-300 LP 40·300 
SPW-307 LB 1256 PF 12-56 FP 56-200 LP 56-200 
SPW-308 LB 1288 NIA FP Bb-130 LP 88-130 
SPW-309 LB 12120 NIA FP 120·100 LP 120-100 
SPW-310 LB 12230 NIA FP 230-50 LP 230-50 
SPW·311 NIA NIA FP 30-400 LP 30·400 

SPW-350-SI0 SWIOSW 210 PSSIPSD 2-10 FIFS 10-110 $T105T 2·10 
SPW·351-SI0 SWIOSW 212 PSSIPSO 2·12 FIFS 12-090 STIDST 2·12 
SPW-352-SID SWIOSW 216 PSSIPSO 2·16 FIFS 16-070 STIDST 2-16 
SPW ·353·SI0 SWIDSW 220 PSSIPSO 2-20 FIFS 20-055 STIDST 2·20 
SPW-354-SID SWIOSW 224 PSSIPSD 2·24 F/FS 24-045 STIOST 2·24 
SPW-35S-SI0 SWIDSW 228 PSSIPSD 2-28 FIFS 28-040 STIOST 2-28 
SPW-356·SID SWIDSW 236 PSSIPSO 2-36 FIFS 36-030 STIDST 2·36 
SPW·357-SI0 SWIDSW 248 PSSfPSD 2-48 FIFS 48-023 STIO$T 2-48 
SPW-358-SID SWIDSW 256 PS51PSD 2-56 FIF556-n?0 STIOST 2-56 
SPW-359-SID SWIDSW 2120 PSSfPSD 2-120 FIFS 120-0'0 5T lOST 2-120 

SPW -400-5/0 SWIDSW 310 PSSIPSO 3-10 FfFS 10-250 STIOST 3-10 
SPW-401·SI0 SWIDSW 312 PSSIPSO 3·12 FIFS 12-200 STIOST 3-12 
SPW-402-SI0 SWIDSW 316 PSSfPSO 3-16 FIFS 16-150 STIDST 3·16 
SPW-403-SID SWIDSW 320 PSS/PSD 3-20 FIFS 20-120 STIOST 3·20 
SPW-404·SI0 SWIDSW 324 PSSIPSO 3-24 FIFS 24-100 STIDST 3-24 
SPW-405-SID SWIDSW 328 PSS/PSD 3-28 FIFS 28·85 STIOST 3·28 
SPW-406-SiO SWIOSW 336 PSSIPSO 336 FiFS 36-65 STIDST 3·36 
SPW-407-SID SWIDSW 348 PSS/PSD 3-48 F/FS 48-050 ST/OST 3-48 
SPW-408-SIO SWIDSW 356 PSSIPSO 3-56 F/FS 56-045 STIDST 3-56 
SPW-409-SID SWIDSW 3120 PSSIPSO 3-120 F/FS 120-020 STIOST 3-120 

SPW-SOO-SID SWIDSW 410 PSS/PSD 4-10 FIFS 10-600 STIDST 4-10 
SPW-501·SID SW/DSW 412 P5SIPSD 4-12 FIFS 12-500 5TI05T 4-12 
SPW-502-SID SWIDSW 416 PSSIPSO 4-16 FIFS 16·400 STI05T 4-16 
SPW-503-SID SWIDSW 420 PSSIPSO 4-20 FIFS~20-300 STI05T 4-20 
SPW-504-SID SWIDSW 424 PSSIPSD 4·24 F/FS 24-250 STIOST 4-24 
SPW-505-SID SWIDSW 428 PSSIPSD 4-28 FIFS 28-200 STIDST 4-28 
SPW-506-SI0 SWIDSW 436 PSSIPSD 4-36 F/FS 36-170 STIDST 4-36 
SPW-507-SID SWIDSW 448 PSSIPSD 4-48 FIFS 48-125 STIOST 4·48 
SPW-508-SI0 SWIOSW 456 PSSIPSO 4·S6 FfFS 56·110 ST/05T 4-56 
SPW-5OO-SID SWIOSW 4120 PSSIPSD 4-120 FIFS 120-050 5TIDST 4-120 

SPW-6oo-SI0 SWIDSW 510 PSSIPSD 5-10 FIFS 10-1200 STIOST 5-10 
SPW-601-SI0 SWIDSW 512 PSS/PSD 5-12 FIFS 12-1000 STIDST 5-12 
SPW·602·SID SWIDSW 516 PSS/PSD 5-16 FIFS 16-800 STI05T 5-16 
SPW-603-SI0 SWIOSW 520 PSSIPSD 5-20 FIFS 20-600 ST/OST 5-20 
SPW-604·SI0 SW/OSW 524 PSSIPSO 5·24 FIFS 24-500 ST/OST 5-24 
SPW-60S·SID SWIOSW 528 PSSIPSO 5-28 FIFS 28-420 STIDST 5-28 
SPW-606·SI0 SWIDSW 536 PSSIPSD 5-36 FIFS 36-350 STIDST 5-36 
SPW-607·SID SWIOSW 548 PSSfPSD 5·48 FIFS 4l-250 STIDST 5-48 
SPW-608·SID SWIDSW 556 PSSIPSD 5-56 FIFS 56-220 STIDST 5-56 
SPW-609·SID SWIDSW 5120 PSS/PSD 5-'20 FIFS 120-100 STIDST 5-120 

SPW-610·SI0 SWIDSW 610 NIA F/FS 10-2000 STIDST 6-10 
SPW-611-SID SWIOSW 612 NIA FIFS 12-1600 STIDST 6-12 
SPW-612-S/O SWIOSW 616 NIA F/FS 16-1250 STIDST 6-16 
SPW-613-SID SWIOSW 620 NIA FIFS 20-1000 STIDST 6-20 
SPW-614-SID SWIOSW 624 NIA FIFS 24·800 5TIOST 6-24 
SPW-615-SiO SWIOSW 628 NIA FIFS 28-700 STIDST 6-28 
SPW-616-SID SWIOSW 636 NIA FIFS 36·550 STiOST 6-36 
SPW-617-SID SWIOSW 648 NIA F/FS 48·400 STIOST 6-48 
SPW-618-SID SWIDSW 656 NIA FIFS 56·350 STIOST 6-56 
SPW-619-SID SWIOSW 6120 NIA FIFS 120·160 STIOST 6-120 

SPW-620-SID NIA NIA FIFS 10-3600 STIDST 7-10 
SPW-621-SI0 NIA NIA FIFS 12-2850 STiOST 7-12 
SPW-622-SID NIA NIA FIFS 16·2250 STIDST 7-16 
SPW-623-SI0 NIA NIA FIFS 20·1800 STiOST 7-20 
SPW-624-SID NIA NIA FIFS 24-1500 5TIDST 7-24 
SPW-625-SID NIA NIA FIFS 28-1300 5T/OST 7-28 
SPW-626-SIO NIA NIA FIFS 36-1000 STIDST 7·36 
SPW-627-SID NIA NIA FfFS 48·750 STIOST 7·48 
SPW-628·SI0 NIA NIA FIFS 56-650 STIDST 7·56 
SPW-629·SID NIA NIA FIFS 120-300 STIDST 7·120 

N/A - To the best of our knowledge, these items are not available. 

For manufacturers' sales offices, see yellow pages A·2355 



A·2356 

®'iU 
Recognized Component 
Underwriters Labs, Inc, 

Certified Component 
Canadian Standards Association 

Prem - the price 
leader in Low Pro· 
file Power 
Transformers. 

-Three flange 
bobbin design -
1500 VRMS High· 
pol 

- No electro·static 
shield needed 

Other primary and 
secondary voltages 
may be custom· 
designed to your 
specifications. 
Since 12 terminals 
are available, tap· 
ped primaries or 
secondaries may 
also be utilized. 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

PR[~~ 
MAGNETICS, 
INCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
(815) 385-2700 
TWX 910/642-3763 
FAX (815) 385.s578 

VA 

2.5 

6.0 

9.0 

12.0 

SPW SPW 
050 100 

VA 2.5 6 
A 1.875 1.875 
B 1.562 1.562 
C .660 .850 
0 .375 .375 
E .375 .375 
F 1.600 1.500 
G .200 .200 

LOW PROFILE 

SPW SPW 
150 300 

9 12 
1.875 2.500 
1.562 2.000 
1.080 1.065 

.375 .500 

.375 .500 
1.600 2.000 
.200 .200 

BEVEL",-r---. F 
1 

PIN DIMENSION 
.020 x .045 

-I r- G 

Dl 
rC"j 

BOTTOM VIEW 
MAX 

EXTERNAL CONNEcnONS 
PARALLEL 
1-3. 2-4. 5-7. 6·8 
SERIES 

POWER TRANSFORMERS 2-3.6·7 

115/230V 
Dual Primaries Secondary 

Part No. Parallel Series 
SPW-050 5V @ 500 rnA 10V CT @ 250 rnA 
SPW-051 6.3V @ 400 rnA 12.6V CT @ 200 rnA 
SPW-052 8V @ 300 rnA 16V CT @ 150 rnA 
SPW-053 10V @ 250 rnA 20V CT @ 125rnA 
SPW-054 12V @ 200 rnA 24V CT @ 100 rnA 
SPW-055 17V @ 150 rnA 34V CT @ 75 rnA 
SPW-056 20V @ 120 rnA 40V CT @ 60 rnA 
SPW-057 28V @ 90 rnA 56V CT @ 45 rnA 
SPW-058 44V @ 56 rnA 88V CT @ 28 rnA 
SPW-059 60v @ 40 rnA 120V CT @ 20 rnA 
SPW-060 115V @ 20rnA 230V CT @ 10 rnA 
SPW-061 15V @ 170 rnA 30V CT @ 85 rnA 
SPW-100 5V @ 1.2A 10V CT @ 600 rnA 
SPW-101 6.3V @ 900 rnA 12.6V CT @ 450 rnA 
SPW-102 8V @700 rnA 16V CT @ 350 rnA 
SPW-103 10V @ 600 rnA 20V CT @ 300 rnA 
SPW-104 12V @ 500 rnA 24V CT @ 250 rnA 
SPW-105 17V @ 340 rnA 34V CT @ 170 rnA 
SPW-106 20V @ 300 rnA 40V CT @ 150 rnA._ 
SPW-107 28V @ 200 rnA 56V CT @ 100 rnA 
SPW-108 44V @ 130 rnA 88V CT @ 65 rnA 
SPW-109 60V @ 100 rnA 120V CT @ 50 rnA 
SPW-110 115V @ 50 rnA 230V CT @ 25 rnA 
SPW-111 15V @ 400 rnA 30V CT @ 200 rnA 
SPW-150 New 5V @ 1.80A 10V CT @ 900 rnA 
SPW-151 New 6.3V @ 1.43A 12.6V CT @ 715 rnA 
SPW-152 New 8.0V @ 1.125A 16.0V CT @ 562 rnA 
SPW-153 New 10.0V @ 900 rnA 20.0V CT @ .450 rnA 
SPW-1S4 New 12.0V @ 750 rnA 24.0V CT @ 375 rnA 
SPW-155 New 17.0V @ 530 rnA 34.0V CT @ 265 rnA 
SPW-156 New 20.0V @ 450 rnA 40.0V CT @ 225 rnA 
SPW-157 New 28.0V @ 322 rnA 56.0V CT @ 161 rnA 
SPW-158 New 44.0V @ 204 rnA 88.0V CT @ 102 rnA 
SPW-159 New 60.0V @ 150 rnA 120.0V CT @ 75 rnA 
SPW-160 New 115.0V @ 78 rnA 230.0V CT @ 39 rnA 
SPW-161 New 15.0V @ 600 rnA 30.0V CT @ 300 rnA 
SPW-300 5V @ 2.4A 10V CT @ 1.2A 
SPW-301 6.3V @ 1.8A 12.6V CT @ 900 rnA 
SPW-302 8V @ 1.4A 16V CT @ 700 rnA 
SPW-303 10V @ 1.2A 20V CT @ 600 rnA 
SPW-304 12V @ 1.0A 24V CT @ 500 rni\_ 
SPW-305 17V @ 680 rnA 34V CT @ 340 rni\_ 
SPW-306 20V @ 600 rnA 40V CT @ 300 rnA 
SPW-307 28V @ 400 rnA 56V CT @ 200 rnA 
SPW-308 44V @ 260 rnA 88V CT @ 130 rnA 
SPW-309 60V @ 200 rnA 120V CT @ 100 rnA 
SPW-310 115V@_ 100 rnA 230V CT.@ 50 rnA 
SPW-311 15V @ 800 rnA 30V CT @ 400 rnA 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

®'i\l 
Recognized Component 
Underwriters labs, Inc. 

Certified Compoool1! 
Canad,ar. Standards Association 

Prem - the price 
leader in PC Power 
Transformers 

• Three flange 
bobbin design 
2500 VRMS High
pot 

• No electro-static 
shield needed 

For further in
formation and 
pricing, contact 
Prem's Custo
mer Service 
Department. 

MAGNETICS, INCORPORATED 
3521 North Chapel Hill Road 
McHenry, IL 60050 
(815) 385-2700 
TWX 910/642-3763 
FAX (815) 385-8578 

EEM 1988 

PIN DIMENSION 
.020 X .041 

~G--t 

SEVE L ----- F ----t 

-s r:;-5 
l]~ 

NO<: C: 
Pins 2 & 3 Omitted 

TRANSFORMERS 

8 
7 

6 

5 

Part Number~ Secondary RMS Rating 

Single 115V "U8' 1151230Y 
VA 6 pin 8 pin Parallel Series 

SPW-350-S SPW-350-0 5V @ 220 rnA 10V CT @ 110 rnA 

SPW-351·S SPW-351-D 6.3V @ 180 rnA 12.6V CT @ 90 rnA 

SPW-352-S SPW-3S2-D BY @ 140 rnA 16VCT@70mA 

SPW-353-S SPW-353-0 10V @ 110 rnA 20V CT @ 55 rnA 

1.1 SPW-3S4-S SPW-354-0 12V @ 90 rnA 24V CT @45 rnA 

SPW-35S·S SPW-355-D 14V @80 rnA 28V CT @ 40 rnA 

SPW-356-S SPW·356-0 lBV@60rnA 36V CT @30 rnA 

SPW-357-S SPW·35~-D 24V @46 rnA 48V CT @ 23 rnA 

SPW-358-S SPW-358-0 28V @40 rnA 5SV CT @ 20 rnA 

SPW-359-S SPW-359-0 60V @20 rnA 120V CT @ lOrnA 

SPW-400-S SPW-400-0 5V ~ 500 rnA tOV CT @ 250 rnA 

SPW-401-S SPW-40t-O 6.3V @ 400 rnA l2.6V CT @ 200 rnA 

SPW-402-S SPW-402-Q BV @300 rnA l6V CT @ 150 rnA 

SPW-403-S SPW-403-D 10V @ 240 rnA 20V CT @ 120 rnA 

2.4 SPW-404-S SPW-404-0 12V @ 200 rnA --- ~~24V~@1.-?~ 
SPW-405-S SPW-405-0 14V @ 170 rnA 28V CT @ 85 rnA 

r-sPW-406-S SPW-406-0 t8V @ 130 rnA 3SV CT @ S5 rnA --

SPW407-S SPW407-0 24V @ 100 rnA 48V CT @ 50 rnA 

SPW-408-S SPW408-0 28V @ 90 rnA 5SV CT @ 45 rnA 

SPW-409-S SPW409-0 SOV @ 40 rnA 120V CT @ 20 mA-
SPW-500-S SPW-SOO-O SV@l.2A 10V CT @ SOO rnA 

SPW-501·S 
I-c . 

SPW-50t-O 6.3V @ 1.0A 12.SV CT @ 500 rnA 

SPW-502-S SPW-502-0 BV @ 800 rnA 16V CT @ 400 rnA 

SPW-503·S SPW-503-0 10V @ SOO rnA 

~~~ ~~ : :~~ .:: -~ 6.0 SPW-504-S SPW-504-0 I------~ 2V @ 500 rnA 

SPW-505-S SPW-505-0 14V @ 400 rnA 2BV CT @ 200 rnA 

SPW-506-S ~:.D taV @340rnA 3§~Q.~@ 170 rn~_ 

SPW-507-S SPW-507'D 24V @250 rnA 48V CT @ 125 rnA_~ 

SPW-50B·S SPW·50B·O 28V @ 220 rnA 5SV CT @ 110 rnA 

SPW-509-S SPW-509-0 SOV @ 100 rnA l20V CT @ 50 rnA··-

SPW-SOO-S SPW-600-0 5V @ 2.4A tOV CT @ 1.2A 

SPW·S01-S SPW-601-0 S.3V @ 2.0A 12.SV.CT @ 1.0A 

SPW-S02-S SPW-602-0 8V @.l.SA lSV CT @ 800 rnA 

SPW-603-S SPW-603-0 10V @ 1.2A 20V CT @ sao rnA 

12.0 SPW·S04·S SPW-604-0 l2V @ t.OA 24V CT @ 500 rnA 

SPW-6D5-S SPW-605-0 14V @850 rnA 28V CT @ 420 rnA 

SPW-60S·S SPW-606-D l8V @700 rnA 36V CT @ 350 rnA 

SPW-607-S SPW-607·D 24V @ 500 rnA 48V CT @ 250 rnA 

SPW-608-S SPW-60B-O 28V @ 440 rnA 56V CT @ 220 rnA 

SPW-609-S SPW-609-D 60V @ 200 rnA 120V CT @ tOO rnA 

SPW-610-S SPW-610·0 5V @ 4.0A tOV CT @ 2.0A 

SPW-6l1·S SPW-6ll·Q S.3V @ 3.2A 12.6V CT @ 1.SA 

SPW-612·S SPW-612-D BV @2.SA l6V CT @ 1.25A 

SPW-613-S SPW-613-D tOV @ 2.0A 20V CT @ 1.0A 

20.0 SPW-614-S SPW-614-0 12V @ 1.6A 24V CT @ 800 rnA 

SPW-61S-S SPW-615-D 14V @ 1.4A 2BV CT @ 700 rnA 

SPW·6l6-S SPW-6l6-0 18V @ 1.1A 36V CT @ 550 rnA 

SPW-617-S SPW-6l7-D 24V @ 800 rnA 48V CT @ 400 rnA 

SPW-6l8-S SPW-618·D 28V @ 700 rnA 5SV CT @ 350 rnA 

SPW-619-S SPW-619-0 60V @ 320 rnA 120V CT @ tSO rnA 

SPW-S20-S SPW-620-D 5V @ 7.2A tOV CT @ 3.6A 

SPW-621-S SPW-621-0 6.3V @ S.7A 12.6~~T @ 2.85A 

SPW-S22-S SPW-622-D BV @ 4.5A lSV CT @ 2.25A 

SPW·S23-S SPW-623-0 10V @3.6A 20V CT @ t.8A 

36.0 SPW·624·S SPW-624-0 12V @ 3.DA 24V CT @ 1.5A 

SPW-62S·S SPW-62S-0 14V @2.6A 28V CT @ 1.3A 

SPW-S26·S SPW-626-0 lBV @2.0A 36V CT @ 1.0A 

SPW·S27-S SPW-627·D 24V @ 1.SA 4BV CT @ 750 rnA 

SPW-62a-S SPW-628-0 28V @ 1.3A 56V CT @ 650 rnA 

$PW-629-S SPW-629-D SOV @600 rnA 120V CT @ 300 rnA 

'Primary Voltage - S (115V) NOTE: 4 comer mounting holes 2.187 x 1.750 centers. 
- 0 (115/230V) 

5600 

For manufacturers' sales offices, see yellow pages A·2357 



Coupling Transformers FREQUENCY RESPONSE 
±.5dB (300-3500Hz) 

Voice and Data 

.680" 
MAX. 

SPT·109 
ECONOMY SPT·190 

SPT·11 0 
ECONOMY SPT·191 

SPT·111 
ECONOMY SPT·192 

SPT·112 
ECONOMY SPT·193 

<ll SPT·127 600 

1 :1 
1 :1 
1:1.127 
1:1.127 
1:.8168 BOmA 
1:.B168 BOmA 
1:.942 BOmA 
1:.942 BOmA 

600 1:1 120mA 
(j) OTHER OPTIMIZED VALUES OBTAINABLE 

1.15d8 
1.2Od8 
1.15d8 
1.3Od8 
1.55dB 
1.6OdB 
1.2OdB 
1.3OdB 
1.3OdB 

<ll DIELECTRIC STRENGTH 2400VDC (PRI-SEC-CORE) 

~ 
~ 

Fig. 1 

.1% TYp. 6011 

.3% TYp. 6011 
14.5d8(j) .1% TYp. 6711 
12.5d8 .3% TYp. 67!l 
11.OdB (j) . 1% TYp. 76n 
10.5dB .3% TYP. 76n 
12.5dB (j) .1% TYP. 9211 
11.OdB .3% TYP. 9211 
11.0dB .1% TYp. 6211 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS, TEST 
UNIT RL 600D, 

72 11 
72 11 1 
75.511 2 
75.511 2 
92 11 1 
92 11 1 
12611 2 
12611 2 
100n 3 

Fig. 3 

Fig. 4 

SCHEMATIC 

(!) 
PRI. SEC. 

JII[: 
® 

PRI. SEC. 

Bile 
@ 

PRI. SEC . 

(j)~lil[(j) 
~: -@ 
@-___ J 

SCHEMATIC 

PRI. SEC. 

:JIIC 

LONGITUDINAL BALANCE 
MEETS FCC PART 68,310(0) 
REQUIREMENTS, TEST 
UNIT RL 600D. 

t 5Pl.2104 1:1037 ._0"'m:.;:.A-'--_-"-'''''''-__ -''2''''3.'''Od'''B'----'2''''6'''.Od'"'B''---=-=..!.''-'----'3'''W'':-_''''4B'''.5:.::0'--_''-4 __ .:.:15",00",V,::.:I'I",C __ ...:.c,.,-,-

5Pl-2105 600 600 1:1 BOmA 6.0dB 9.0dB .15% NP. 1800 75 ° 4 1500vAC 
t 5Pl.1104 600 600 1:1028 OmA 1.DOdB 23.0dB 26.0dB .5% NP. 390 50 ° 3 1500VAC ±.5dB 

5Pl-2106 600 600 1:10523 OmA 1.25dB 21.0dB 25.OdB .2% NP. 490 65 ° 2 1000vAC ±.25dB 
'FREQUENCY RESPONSE 600-3.5KHz ±1.0dB, 300-600Hz ±3.0dB tlMPEDANCE MATCHING:: ±10% OVER ENTIRE FREQUENCY RANGE. 

A·2358 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 

.930" 
MAX. 

TRANSFORMERS 

l r'25M'" 

ra l 
1 t'0 MA> 

/~ 025 sq pons ! 
(4 places) r- 930 MAX 

fOR IOENTIFICAnON AND POLAR TY 

FREQUENCY RESPONSE 
±.5dB (300-3500Hz) 

l ,,"M'N 

Fig.2 ~nJ i (; Bottom 
View T 410 

MA> 

'" I 

'200M"~ 025'0 p,( ~ - 1~ 
930 MAX 

,OI'lIO£NTIFIi":ATION AND POLARITY 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310( a) 
REQUIREMENTS, TEST 

SECONDARY LOAD 6000 W/D.C. PRI UNIT RL 600n. 

SCHEMATIC 

CD 
PAL SEC. 

JIIC 
® 

PAL SEC. 

ECONOMY SPT·116 600 600 1:1 BOmA 1.20dB 13.0dB (j) .3% TYp. 66.20 B2.20 1 1 
~[5 
:1, SPT·117 600 600 1:1.12S BOmA 1.2SdB 16.0dB (j) .1% TYp. 760 B60 

ECONOMY SPT·118 900 600 1:.8163 BOmA 1.S0dB 9.SdB (j) .3% TYp. B2.80 8S.40 
ECONOMY SPT·119 900 600 1:.946 BOmA 1.SSdB 12.0dB .3% TYp. 900 1100 
ECONOMY SPT·124 600 600 1:1 80mA 1.20dB nOdB (j) .3% TYp. 660 820 

(j) OTHER OPTIMIZED VALUES OBTAINABLE 

2 2 
1 1 
2 2 
2 2 

'" "p,",," --Im""M'"] ! J:'i~ 
200 TYPICAL --i t 

'" 
Fig. 2 :d.l 

SCHEMATIC 

.780" 
MAX. 

FREQUENCY RESPONSE 
(300-3500Hz) ±.5dB 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310( a) 
REQUIREMENTS, TEST 

CD 
PRI. SEC. 

:JII[: 
lMPEi>AN~ . TU/lN$ ..•........•.. :............ ......... ..( •...... 

~M RI\TIO .MA>(l>.C •. 't4$; lOSS .·RElURI\ILOSS 
PT;t40. PRI SEC· ±2~.UN8AL. REf.@1KHz MIl'l@.100Hz 
SPT·113 600 600 1:1 SOmA l.2SdB 12.5d8(j) 

ECONOMY SPT·196 600 600 1:1 SOmA 1.30dB 1i.0dB 
SPT·115 600 600 1:1 60mA 1.30dB 10.5dB (j) 
SPT·131 600 600 1:1 OmA 1.00dB 18.0dB 

ECONOMY SPT·197 600 600 1:1 OmA 1.15dB 12.SdB 
(j) OTHER OPTIMIZED VALUES OBTAINABLE 

This device is 
eosily adaptable 
to cord spacings 
Of 1/2 inch 

Coupling Transformer SECONDARY LOAD 6000 W/D.C. PRI 

1: 1 50mA 1.5dB 11.SdB 16.5dB Je 

® 

UNIT RL 600n. 

750 760 2 1 
750 760 2 
630 880 1 

24.50 310 2 2 
24.50 310 2 2 

BQtlomView 

.1% TYP. 730 1030 

SCHEMATIC 

® 
PAL SEC. 

3c 
FREQUENCY RESPONSE 
±.5d8 (300-3500Hz) 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310( a) 
REQUIREMENTS, TEST 
UNIT RL 600n. 

PRI. SEC. 

5600 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2359 



5600 TRANSFORMERS 

Coupling Transformers Mini-1 Series HIGH CROSSTALK ATTENUATION 

ECONOMY 

Note: This unit Is symmetrical 
and con be rotated 180" with
out changing the pin-out or 
electrical performance. 

Note: Yhls unit Is symmetrical 
and can be rotated 1800 with
out changing the pin-out Of 

electrical performance. 

FREQUENCY RESPONSE DIELECTRIC STRENGTH 
±.5dB (300-3500Hz) 1500 VAC (PRI-SEC-CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) 
REQUIREMENTS. TEST 
UNIT RL 6001.1 

Necessary External 
Connections: 

Mini-2 Series HIGH CROSSTALK ATTENUATION 

Short 2A-3B 
4A-1B 
6A-5B 

"A" Lead 

RING 

U1 1-,,,,,,---1 
Ir;t ~ 
t-;t -+ I Necessary External TIP 

l~!~ .t.+ --<j>-L Connections: 

I i ($ $ Z.35 Short ~:~~~ 
t+- , 6A-58 Jb::H ,'a" h 

150 MIN 

FREQUENCY RESPONSE 
±.5dB (300-35OOHz) 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

"A" 
Lead 

"B" 
Lead 

PRI. SEC. 

SCHEMATIC 

PRI. SEC. 

E' ~rt 
6,., Genie, 

56 Tap 

68 Sec 

5600 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.31 O( 0) 
REQUIREMENTS. TEST FInIsh 

ECONOMY 

Note: This unit Is symmetrical 
and can be rotated 1800 with
out changing the pin-out or 
electrical performance. 

ECONOMY 

A·2360 

UNIT RL 600!1 

Mini-2 Series HIGH CROSSTALK ATTENUATION 

For manufacturers' sales offices, see yellow pages 

RING 

FREQUENCY RESPONSE 
±.5dB (300-3500Hz) 

DIELECTRIC STRENGTH 
1500 VAC (PRI-SEC-CORE) 

SCHEMATIC 
p" 

st"g'. PRI. 

" , 
PIt. 28 

F,msh 

Necessary External 
Connections: 

Short 2A-1S 
and 6A-S8 

EEM 1988 



5600 

SPT 
175 

PT" 
SPT 
178 

SPT 
179 

EEM 1988 

TRANSFORMERS 

Single Hybrid 
Transformers and 
Feed-Bridge Inductors 
operating level -45 to + 7dBm 

.800" 
MAX. 

All 8 pins are .025" square 

5600 

SCHEMATIC 

~ 
G) 2 wife port (pri) 0 
~ external connectors necessary 

Single-Hybrids 

Feed-Bridge Inductors 
INDUCTANCE AT 0 DC 

80mADC 
120mA DC 

DC Resistance: 95(2 ±15% 

1.7HY 
l.SHY 
1.3HY 

Dielectric Strength: 1500VAC (Winding to Core) 

@~ SCHEMATIC II 
(J) 

Feed-Bridge Inductors 
INDUCTANCE AT ODC: .9SHY 

SOmA DC .90HY 
7SmADC .88HY 

100mADC .85HY 
DC Resistance: 88(2 ±1S% 

Dielectric Strength: 1S00 VAC (Winding to Core) 

INDUCTANCE AT ODC 1.4HY 
SOmA DC 1.3HY 
90mADC 1.2HY 

DC Resistance: 142(2 ±15% 
Dielectric Strength: 1500 VAC (Winding to Core) 

OJ SCHEMATIC II 
@ 

M# Prlmoty . .. ~ont:f~IY.:ffll~lll'\'. 
Impetl<ill\C$lm~o~<~'tlr~ :.. ..... . ...... .' · .. ~~lf': 

SPT 
176 6000 600/6000 >11dB 60dB 4.5dB 

300Hz 
>22dB' >31dB' 

1KHz 1KHz 

SPT >14dB 
177 9000 600/600() >10dB 60dB 4.5dB 300Hz 

300Hz 
>21dB' >28dB' 

1KHz 1KHz 

.012 ~ I capacitor across 5-8 lor optimum transhybrid balance 
and primary return loss 

Dielectric Strength: 1500 VAC (PRI-SEC-CORE) 

1-'''-1 ~ -j i:1lT 
5T ~ ~130" Eq <po Eq Sp. Max. 

@15~ @.150" ~ 

h -11 _1J~" 

I 7--1 
I 8 I 
I 3 I 
I 4 I 
I 11 I 

'1.t---6 I 

SCHEMATIC 

(j) 4 wi", port @ 

4400 
bal o ® 

transmit receive . 
~ 

CD 2 wire port (pril @ 

120 

120 

~~~"I ~. 
.200"Typ. 

All 12 Pin.s .020"x .027" 
~ external connectors necessary 

Single-Hybrids 
PI" I't'lll'l(lry ~<)ndC/ry 

Impe(j(lllc:!l Iml>j><:l(l~e 

SPT >25dB 
180 600{] 6oo/600{] >20dB-3OOHz 60dB 4.5dB 300Hz o 

>25dB-1KHz >34dB 
>28dB-4KHz 1KHz 

SPT >23dB 
181 >20dB-3OOHz 300Hz 

>25dB-1KHz 
>28dB-4KHz >32dB 

900{] 600/600{] 6Od8 4.5dB 1KHz 

SPT >18d8 
182 >14dB-3OOHz 300Hz 

>23d8-1KHz 
>28d8-4KHz >28d8 

600{] 600/600{] 60dB 4.5d8 1KHz 50 

SPT >17d8 
183 >12dB-3OOHz 300Hz 

>20dB-1KHz 
>26dB-4KHz >27d8 

900{] 600/600{] 58dB 4.5dB 1KHz 50 

Dielectrtc Strength: 1500 VAC (PRI-SEC-CORE) 

For manufacturers' sales offices, see yellow pages A'2361 



5600 TRANSFORMERS 

Very Low Profile Coupling Transformers 
for British Standard and Domestic Applications 

-45 to +7dBm OPERATING LEVEL 
~110"-1 

--------
DOMESTIC 

.680" 
MAX. 

sT ~ 
Eq. Sp Eq. Sp 
@15~ @150" 

f-~~~"-1 1 
AI112 Pins .020", .027" 

600 1:1.08 1,20dB 11.DdB 
SPI·H07 600 U.08 70mA 1.30dB 10DdB 18.OdB 
SPT-188 600 600 1:1 70mA 1.3QdB 12.OdB 16.0dB 
SPI,'89 600 600 11 60mA 2.00dB 12.0dB 16.5dB 
SPI·HOS 600 600 1:1.045 80mA 1.30dB 9.5dB 17.OdB 

* Prem hos supplied SPT 186 and 187 configurotions to customers 
who have BPa approval on their systems; however. usage of SPT 
186 and 187 will not guarantee BPa or BSI approvol for your specific 
equipment. 
SPT 186 and 187 are also applicable for domestic use. 

At! 6 pins are .025' square 

DIELECTRIC STRENGTH 
2200VDC 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310( a) 
REQUIREMENTS. TEST (1 MINUTE MIN,) 

PRI. CORE. SCREEN-SEC 
SEC. CORE. SCREEN-PRI 

UNIT RL 600n, 

BRITISH 
STANDARD 

* Prem has supplied SPT 184 and 185 configurations to customers 
who have BPa approval on their systems; however. usage of SPT 
184 and 185 will not guarantee BPO or BSI approval for your specific 
equipment, 
SPT 184 ond 185 are also applicable for domestic use, 

SCHEMATIC SCHEMATIC -Im!=r ® ' ® 0 2 ® 

~T· J~[ J [ +IMaxF @ --=rl-- Note: Screen constructed 
.200"Typ with solid copper foil. Ends 

ove~QP > 5mm. 

SCHEMATIC 
(1) 3 (]) 

--5 '.
J 

s) ~ p 

~ 
®:: I-~~ 

@ 

INSULATION RESISTANCE 
>100Mn @500V.D.C. 
(BRITISH STANDARD) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310( a) 
REQUIREMENTS. TEST 

.1% lYP. 

.3% lYP 660 

.1% TYP. 700 

.3% lYP 75n 

.5% lYP 62.40 

UNIT RL 6OOn. 

(j) DIELECTRIC STRENGTH 
2200VDC 
(1 MINUTE MIN.) 
PRI. CORE. SCREEN~SEC 
SEC. CORE. SCREEN-PRI 

ECONOMY 

ECONOMY 

Note: Screen constructed 
wtth solid copper foil. Ends 
overlap> Smm. 

INSULATION RESISTANCE 
>100Mn @500 V.D,c. 
(BRITISH STANDARD) 

ECONOMY VERSION 

ECONOMY VERSION 

5600 

A·2362 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Low Prolile Coupling Translormers 
Telecom Australia Approved. Approval #8A-87/117 

.150"Min. 

3750 VAC Dielectric for 1 minute r~:~ l ~~ 
PRI.-SEC. & PRI.-CORE ~.g~.Jo" llhl 

>100MQ Insulation Resistance T T 1.650" 

-45 to + 7dBm Operating Level..-r I Mj" T '7:Jo :::...L 

LONGITUDINAL BALANCE 

MEETS FCC PART 111.310 Ia) 
REQUIREMENTS 

1.00" AJJ B Pjns .025" Square 

J[ ~[SEC 
FIG. 1 J, 

SECONDARY LOAD 6000 W/D.C. PRI. FIG. 2 

Very Low Prolile · Condensed Board 
Space Coupling Translormers 

SCHEMATIC 

:JIlt j' PRI~ t~: :J [PHI., 

Pins 2 & 5 J 
.9W' BEVEL 1'~"M" omitted, " , 

~: : : ;o~:IDl1 CD ® @ 
~"F- 4 0 0' Oi, =tlJU~. FREQUENCY RESPONSE DIELECTRIC STRENGTH LONGITUDINAL BALANCE 

<PL 11"iE:::!kd1 500 - 3500H2 ± 1.3dB 1500 VAC (PRI-SEC-CORE) MEETS FCC PART 68.310 (a) 
I---.. "50·' M" ~ 300 - 35OOH2 ± 2.5dB REQUIREMENTS. 

SECONDARY LOAD 6000 W/D,C. PRI. 

EEM 1988 For manufacturers' sales offices, see yeUow pages 
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TRANSFORMERS 

New Sub-Miniature 
Voice/Data Coupling Transformers 
These transformers are Ideal for applications requiring 
minimal use of pc board area and very low above 
board height. The SPT·Oi0 and SPT·Oii are both dry 
[ODC 600{l:600{l] coupling transformers with excellent 
performance for voice and data applications. The 
SPT·Oi2 has an impedance ratio of 600{l:600{l with a 
dc current rating of 30mA for data applications. All 
three parts meet FCC Part 68 dielectric strength and 
longitudinal balance requirements. 

SCHEMATIC 
Prem& SPT010 thru 012 

TOP VIEW BOTTOM VIEW 

3 4 

I ~ .'''"A< 

PRI. SIDE :0: 'J E' 
~,~"~~, . 

.032 SQ. i MAX. N> t" .385 

OR .045 DIA. ~ 
------ STAND 

j "'" ' ~ , "CO""'""" '0"" 
.l ~ HOLE SIZE .067 INCHES 

L_I OFF 
1.600 I .035 TVP. T I-- .700. --l 

DIELECTRIC STRENGTH 
1500 VAC (PRI·SEC·CORE) 

LONGITUDINAL BALANCE 
MEETS FCC PART 68.310(0) REQUIREMENTS, SPT·010 AND 
SPT·Oi1 TEST UNIT OmA and SEC Load 600{l, SPT·012 TEST 
UNIT 30mA dc and SEC Load 470{l. 

SECONDARY LOAD ON THE SPT-010 and 011 600{l, SPT-012 470{l WITH D.C, PRI 

SPT·012 600 600 30 2.0dB ± .5dB 16.0dB @ 1800Hz 15.0dB 

For further information, pricing and delivery, contact 
Prem's Sales Service Department 

Available from stock 

.1% TYP. 10B.OU 131.3U 300-600Hz ± 2.0dB 
600-3500Hz + O.65dB 

5600 

For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

Also Available from 
Prem Magnetics: 
Low Cost Inductors 
Write or call for information on 
our standard low cost 
inductors: 

• PC-mountable inductors with 
ferrite-core construction 

• Economically priced 
• Inductors utilize drum-core, 

slug-core and bobbin-core 
construction 

• Wide-band shield-bead ferrite 
chokes 

• Physical, electrical specifica
tions and available options 

Custom Designed Translormers and Inductors 
Any Prem standard component 
can be modified to fit your 
needs. Or, our experienced 
engineering staff can create a 
custom design just for you. 
Send for our Custom Quota
tion Specification Sheet or call 
our engineering staff to dis
cuss a component that will 
meet your needs economically. 

• Audio (impedance matching) 
transformers 

• Telephone coupling 
transformers 

• High current inductors 
• Specialty power transformers 
• Linearity and width coils for 

CRT applications 
• PC power transformers 
• Pot core assemblies 
• Horizontal oscillator and 

driver transformers for CRT 
applications 

• Toroidal assemblies 
• Miniature transformers 
• RF Coils 

EEM 1988 For manufacturers' sales offices, see yellow pages 
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5600 TRANSFORMERS 

wj .. ,:; ......... : i······"··········· .. yotJ~eserve.r.: .. ' ...... 'w·i 

.Sh09¥o .. Ser1fice',··.·fomp,rehensiye, resp,o'1siY~ apdfost 
$.P;l()gY2er~feSfiOf)C1li~m:.:t~~ r~l£ffu"~xfPe~~'1~e >1'()u'f)e~d 

ShogY2 P~ces ... plwa~ competitive, usually qeff~r 
'1:;;' ;: i + ,rOrid·':·i w

;::\{" i ' 

Sh()gY2Seledi()n.:·.withC;orryfP/~tecustom designcapobilities 
IhctUi:1!hgq divEtrse of{el'l'rg 0rvL/cS,Afapprove~: 
• PO'!YertrQIl~forfYlf;~: ..• i ..• ' •............• ' .if .......•• 

stdndard core sizes fr;om EI-28 to EI-86" Ny/on66,Pf31 
.. .orphincrlic .qobbin.materiols, .... channeIJrome'orPc:B 
mquntiQg, eflclo$ures wit~ or withopt endbells, and U~ 
rec;ogn!zedAWAli,terminq/,orpinc;onn~ctiors 

• Pou~le proteqtionFoVfrrtrqnsf~rrrle~: 
conform with UL1411 $eve~ hours C9ristrUc:fiotf6h~ 
(lbl .. n .. or'lJOltf1.st reR ... u,ire.'.'!l.e'! .... t~~:35 ...•. QQ\{c:ii/3Jfr;ctric ..... tes~ 
vo/age " '., .• ". 

~Mflf;fYlotdJingtran$tQrfYlers:r ..• .......•...........•.... ,+ 
7°11 a1d 25, volt, ma~imum PQwerJevels froln 2 ~o 16 
wqttsistandprd~ore?izesfrom B-41.toEI-6Q,ando 
secondary impedance of~ ohms 

A·2366 For manufacturers' sales offices, see yellow pages 
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'TRANSFORMERS 

Forget Haiti! Forget Mexico! 
Come home to Renco 
for your transformers 
and chokes. 
Get USA benefits ••• at Haitian/Mexican prices. 

EEM'1988 

Come home to Renco and get all the 
benefits of dealing with a USA company 
that's known for the quality and reliability of 
its products: 

Delivery dates you can count on ... 
Free samples and all the technical 
assistance you need, with a toll-free 
phone call ... 
Customization to your specs ... 

At prices that compete with Haiti and 
Mexico! 

The robot 
tins the 
coil's 
three 
3/.-inch 
leads at 
one time 
with 
repetitive 
precision. 

Our newly robotized lines are turning out 
our much admired chokes and transformers 
faster than ever, with even greater quality 
and reliability than ever, at lower prices than 
ever. And we can provide innovative coil 
designs for applications ranging from power 
supplies to fuel injection systems. 

Send us your specs or drawings today for 
prompt quotations. For engineering advice or 
samples only, call toll-free 1-800-645-5828, 
from anywhere outside of NY State. 

If we don't make your job easier, 
we don't deserve your business. 

• 

Just call Renco's Rhonda Rizzo or Ed 
Rensing or Chris Lubicich for a quote on 
your transformer or coil requirement. 

You'll be assigned a caring person to 
responsibly handle all the details of your 
account. If you have a technical problem that 
can't be solved by phone, we'll send an 
engineer across the country to help. In price 
and delivery, we keep our word: If there 
develops an unforeseen delay, we tell you 
early so you can make a timely decision. 
Standard samples go out same-day as your 
request; "customs" depend on complexity. 
Our application engineers will help your 
engineers even if you have to buy elsewhere: 
You'll remember us when your next require-

ment is in our domain. We've been doing 
business this way for over 30 years. 

CALL 
ME 
AT 
516 

586·5566 

For manufacturers' sales offices, see yellow pages 
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TRANSFORMERS 

Custom Transformers. 
Nothing standard 
but the price. 
All sizes, all core shapes, all frequencies. 

PQ, ETD, pot core, toroidal, LP, RM, EC, EP, EE, EI 
from 2 KHz to 1 MHz, up to 750W 

If you can describe your custom transformer need, we can make it. And if you can't describe it 
in sufficient detail, we'll gladly help you. Just tell us what your application requires and rely on our 
32 years experience to come up with the right solution. Although we offer over 1500 standard 
coils and transformers in our catalog, a major segment of our business is, and has always been, 
the design and production of "specials" to meet customers' needs. 

Our Engineering Hotline 800-645-5828 is at your disposal, to solve any problems you may 
have involving coils or transformers, to discuss any transformer designs that may improve your 
product or lower its cost, to answer any questions you may have regarding magnetics ... at no 
charge to you whether you place an order or not. 

Your Hotline call will be handled by an application-oriented engineer dedicated to providing the 
answers to your questions, not to sell you one of our products (unless it is a solution to your 
problem). Believe it: he'll even recommend a competitor's product if that's the right solution. 

Our Hotline program has had a significant bearing on our growth over the years by helping us 
better understand the changing needs of you, our customer. We encourage you to take full 
advantage of this valuable service. 

Meet ... VDE, UL and CSA standards. 

For manufacturers' sales offices, see yellow pages 
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Custom Transformers 
AT STANDARD PRICES 
For Your Switching Power Supplies 
RL1287 

The driver, interstage, and inverter transformers in all 
switching power supplies should be custom designed by experts. 
If they're not, they're apt to be overrated, bulky, and difficult to 
manufacture. 

Custom design, however, is usually expensive. And takes 
time. 

That's why we developed the Renco SC&B (Standard Core & 
Bobbin) System, which enables us to give you custom 
transformers at the prices you'd pay for standards. And deliver 
them almost as fast as we deliver our standard products. 

After extensive research, we selected six standard ferrite" E" 
cores which are good for most applications at all popular 
switching frequencies; an~ glass filled nylon bobbins, which 
have excellent rigidity and high temperature performance, and 
can easily be mounted on printed circuit boards. 

designs 

~ Recognized under the Component Program of 
~ Underwriters Laboratories Inc. Insulation Class B 

With these cores and bobbins we can custom-design your 
transformers, and normally ship prototypes to you within ten 
days. Since we always have large stocks of cores and bobbins on 
hand, you'll get fast delivery on your complete order. And since 
we buy in volume, you're never charged a premium, even for 
small quantity orders. 

And your transformers are wound on custom engineered 
equipment that ensures conformance to requirements. 

Other companies have copied this system. But none offer 
nearly as much engineering assistance as we do. All you have to 
do is give us your bare specs, and we'll translate them into 
transformers. 

And none have nearly as much experience as we do. We've 
been exclusively engaged in the design and manufacture of coil 
wound products for over 30 years. So when you come to us you 
can be certain that your transformers will be exactly right for your 
application. 

Just call our Engineering Hotline (800-645-5828 outside of 
New York State; in New York, call 516-586-5566) and tell us 
your requirements. Note: a small charge may be required on 
some designs. 

RL-1287-6 not shown in photo. 

STYLE NUMBER TYPICAL DIMENSIONS TERMINAL 

A B C D E F NO. SIZE 

RL-1287-1 .515 .200 .660 .650 .175 .780 8- .02550. 

RL-1287-2 .630 .200 .830 .770 .175 1.030 10- .02550. 
RL-1287-3 .800 .200 .915 1.140 .175 1.375 12- .02550. 
RL-1287-4 1.000 .200 1.050 1.325 .375 1.700 14 .02550. 

RL-1287-5 1.100 .300 1.300 1.700 .185 2.000 12- .02550. 

RL-1287-6 1.300 .300 1.500 2.000 .250 2.300 12- .02550. 
All DimensIons in Inches 'Pin 1 - 2 spacing is less for polarity 

DESIGN NOTES: 
1 - Primary to secondary isolation 1500V RMS Min. 3 - Encapsulation available. 5 - Higher isolation voltages available. 
2 - All designs meet Class B requirements (130°C). 4 - Winding to core isolation 2500V RMS Min. 6 - Higher temperature classes available. 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2369 
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Epoxy-coated POWERKOTE Coils make the POWERSTAT line the most outstanding 
value in variable transformers today. Without ill crease ill price, si:e or weixht, only 
POWERSTAT Variable Transformers give an average of 20'« higher current ratings. 10: I 
greater overload capability. longer life. greater resistance to fungus. salt spray and other 
contaminating atmospheres. POWERKOTE Coil commutator bars are embedded in place 
preventing steady-state operating temperature and severe overloads from distorting the 
commutator. 

POWERSTATVariable Transformers are designed to deliver continuously adjustable volt
age from a-c power lines. They introduce no waveform distortion and feature rugged con
struction. precious metal plated commutators. excellent regulation. high efficiency and 
conservative ratings. All manually operated types listed in the charts except the IOC-12 
Series are available with motor drives if desired. Motor-driven speeds are 5. 15.30 or 60 
seconds for full range travel on all except types having -4, -5. or -6 suffixes which do not 
offer the 5-second speed. Single types in the 116C-216C, 117C-217C. 126-226 and 1368-
2368 Series are also offered with 3-wire cord-plug sets. 11560-12560 Series types are 
available in ratings to 244 k va. 

RATINGS AND SPECIFICATIONS 
INPUT OUTPUT INPUT 

Consl. CUllenlload Consl. Impedance load Ship. 
Max. Mal. Mal. Mal. WI. 

Volts Hertz Volts Amp. KVA Amp. KVA TYPE lbs. Volts Hertz 

10C-12 SERIES 
Sln,le Phase Single Phase 

120 SOi60 0·120 2.25' 027 31 0.36 .r lOC 21/2 
120 60 0·132 2.25' 0.30 - -

120 50160 
120 50160 

240 SOl60 0·240 0.7' 017 091 0.22 .r 12 21.12 
240 SOl60 0·264 0.5" 0.13 - - 120 60 

240 50160 0·240 2.25' 0.54 31 072 
lOC·2 6 240 60 0·264 2.25' 0.59 - -

240 50160 
240 50160 

480 50160 0·480 07' 034 091 043 
12·2 6 480 50160 0·528 0.5" 026 - - 240 60 

Three Phase 240 SOl60 

120 50160 0·120 2.25' 0.47 31 0.62 
10C·2 6 120 60 0·132 2.25' 0.51 - -

240 50160 
240 60 

240 50160 0·240 0.7' 0.29 091 0.37 .r 12.2 6 240 50160 0·264 0.5" 0.23 - -
480 50160 
480 50160 

240 60 0·240 2.25' 094 31 1.2 10C·3 8112 480 60 
480 50160 H80 0.7' 0.58 091 075 

12·3 81/2 480 60 0·528 0.5" 046 - -
Thne Phase 

120 50160 
120 50160 

21-22 SERIES 
120 60 

240 50160 

Sinai. Ph ... 240 SOl60 

120 50160 0·120 4.5 0.60 6.5 0.84 .r 21 6 120 SOl60 0·140 4.5 0.70 - -
240 60 

240 50160 

240 50160 0·240 2.25 0.54 3.25 078 .r 22 6 240 SOl60 0·280 2.25 0.63 - -
240 60 

240 60 
240 50160 0·240 4.5 1.2 6.5 1 7 .r 21.2 131/2 240 SOl60 0·280 4.5 14 - -

480 50160 
480 60 

480 50160 0·480 2.25 1 325 1.6 
22·2 13112 480 50160 0·560 225 13 - -

480 60 

Three Phl.e 
120 50160 0·120 4.5 1.0 6.5 1.5 

21·2 13~/2 120 50160 0·140 4.5 1.2 - -
240 50160 0·240 2.25 094 325 14 

22·2 131/2 
240 50160 0·280 2.25 11 - -

Single Phase 

40 60 
240 50160 0·240 4.5 2.1 6.5 2.9 

21·3 19 240 60 0-280 4.5 24 - -
480 50160 0·480 225 1.9 3.25 27 .r 22.3 19 480 60 0·560 225 2.2 - -

INPUT 

Volts I 
Slnal,PltHt 

120 240 
120 240 

TYPE 21 TYPE 136BT 

TYPE 5MB1156DT 

OUTPUT 
Consl. Currenlload Consl. Impedance load 

Mil. Mil. Mal. Max. 
VailS Amp. KVA Amp. KVA TYPE 

116C-216C and 117C-217C SERIESt 

0·120 10 1.2 13 1.6 mCT 
0·140 10 1.4 - - .r 116CU 

0·120 12 1.4 15 1.8 mCT 
.r mcu 

0·240 3.5 084 5 12 216CT 
0·280 3.5 098 - - .r 216CU 

0·240 5 1.2 7 1.7 
217CT 
217CU 

0·240 10 24 13 3.1 .r116CU·2 
0·280 10 28 - -
0·240 12 2.9 15 3.6 117CU·2 

0·480 3.5 1.7 5 24 216CU·2 
0·560 3.5 2.0 - -

0·480 5 24 7 34 217CU·2 

0·120 10 2.1 13 2.7 116CU·2 
0·140 10 24 - -
0·120 12 2.5 15 3.1 117CU·2 

0·240 35 1.5 5 2.1 
216CU·2 

0·280 35 1.7 - -
0·240 5 2.1 7 2.9 217CU·2 

0·240 10 4.2 13 5.4 116CU·3 
0·280 10 4.8 - -
0·240 12 5.0 15 6.2 mCU·3 

0·480 3.5 2.9 5 4.2 216CU·3 
0·560 3.5 3.4 - -
0·480 5 4.2 7 5.8 217CU·3 

40-VOLT SERIES 

7 0.28 9 0.36 ,f10C·40 
0·40 

18 0.72 I 22 088 .r 21·40 

LW136B SERIES 
OUTPUTt* 

I J Mal. Max. 
Hertz Volts Amps. KVA TYPE 

50160 15·0·15 35 0.52 .r lW1368 
50160 0.30 25 0.75 

.... lW1368 Series ratings are lor use as low voltage Isolated output transformer 

5600 

Ship. 
WI. 
Lbs. 

12 

12 

12 

12 

24 

24 

24 

24 

24 

24 

24 

24 

36 

36 

36 

36 

3112 
6 

Ship. 
WI. 
lbs. 

25 

• ~~~~r~ Electric 
·Rating when mounted on metal panel. On bracket or nonmetallic panel, derate lOC Series to 1.75 amp, 12 Series to 0.5 
amp 

l Rating when mounted on metal panel. On bracket or nonmetaUlc panel, derate lOC Senes to 2.5 amp, 12 Series to 0.75 
amp 

A'2370 

Bristol, Connecticut 06010 USA 

TEL: (203) 582-9561 TEl.£)(: 96-2446 TWX: 710-454-0682 
Cable Address: SUPElEC FAX: (203) 584-1483 

• ·0.7 amp: ma..:imum in range from.o to hne .voltage when mounted on metal panel. 
tAISO available With open constructIOn. SuffiX U when ordering 

./ AVAILABLE OFF-THE-SHELF FROM DISTRIBUTOR STOCK 

For manufacturers' sales offices, see yellow pages EEM 1988 
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with PO 

MOTOR·ORIVEN U TYPES 

INPUT OUTPUT 
IConsl. Current Loadl Consl. Impedance Load 

Max. Max. Max. Max. 
Volts Hertz Volts Amp. KVA Amp. KVA lYPE 

126-226 SERIESt 
Single Phase 

120 50160 0-120 15 18 10 14 .1116 
120 50160 0-140 15 2 1 - -
240 50160 0·240 75 1.8 10 2.4 .1226 
240 50160 0-280 75 2.1 - -
240 50160 0-240 15 3.6 20 4.8 126-2 
240 50160 0-280 15 4.2 - ---
480 50160 0-480 75 36 10 48 .I226U-2 
480 50160 0-560 75 4 2 - -

Three Phase 
120 50160 0-120 15 31 20 42 
120 50160 0-140 15 3.6 - - 126-2 

240 50;60 0-240 75 31 10 42 .I226U-2 
240 50160 0-280 75 36 - -

240 SOl60 0-240 15 6.2 20 8.3 
240 60 0-280 15 7.3 - -- 126-3 

480 50160 0-480 75 62 10 83 .I226T-3 
480 60 0-560 75 73 - -

136-236B SERIESt 
Single Phase 

120 50 l GO 0-120 22 26 28 34 .11368 
120 50160 0-140 12 3 1 - -

120 50;60 0120 44 53 56 6.7 
120 50160 0-140 44 62 - -

1368-2§ 

240 50;60 0-240 10 24 13 31 .12368 
240 50160 0-280 10 28 - -
240 50160 0-240 22 53 28 67 ,( 1368-2 
240 50;60 0-280 22 6.2 - -
480 SOl60 0-480 20 48 26 6.2 ,12368-2 
480 50160 0-560 20 56 - -

Three Phase 

120 50160 0-120 22 46 28 58 ,11368-2 
120 50160 0-140 22 53 - -
240 50160 0-240 10 42 13 5.4 .12368-2 
240 50160 0-280 10 48 - -
240 50160 0-240 22 9.1 28 11.6 ,11368-3 
240 60 0-280 22 10.7 - -
480 50160 0-480 10 83 13 108 .I236B-3 
480 60 0-560 10 9.7 - -

146-246 SERIESt 
Single Phase 

120 50160 0-120 30 36 35 42 ,1,46 
120 50160 0-140 30 4.2 - -
120 50;60 0-120 60 72 70 84 1462§§ 120 50/60 0-140 60 8.4 - -
240 SOl60 0-240 15 36 19 46 ,1246 
240 50160 0-280 15 4.2 - -

240 50160 0-240 30 7.2 35 8.4 146-2 240 50160 0-280 30 84 - -
480 50160 0-480 15 72 19 91 246-2 480 50160 0-560 15 84 -

TRANSFORMERS 5600 

Ship. 
WI. 
Lbs. 

17 

17 

32 

32 

32 

32 

49 

49 

25 

52 

25 

52 

52 

52 

52 

76 

76 

38 

83 

38 

83 

83 

ENCLOSED 
TYPES 

Designed to meet OSHA requirements. Portable 120 volt, single-phase 
units have grounded NEMA cord-plug assembly, on-off switch, 

grounded output receptacle, pilot light '·.nd fuse. Panel controls are 
recessed for protection from accidental bumping. Slots at rear tilr wall 
hanger brackets. Type L I OC rated 0-132 volts, 2.0 amp: type L21C rated 
0-140 volts, 4.5 amp: type L116C rated 0-140 volts, 10 amp. All avail
able off-the-shelf from distributor stock. 

INPUT OUTPUT 
Consl. Current Load Consl. Impedance Load Ship. 

Max. Max. Max. Max. WI. 
Volts Hertz Volts Amp. KVA Amp. KVA lYPE Lbs. 

146-246 SERIESt (cOnl'd.) 
Three Pltase 

120 50;60 0-120 30 6.2 35 73 146-2 120 50160 0-140 30 73 - - 83 

240 50160 0-240 15 62 19 79 2462 240 50160 0-280 15 73 - -
83 

240 50;60 0-240 30 125 35 14.5 
240 60 0-280 30 145 - -- 146·3 125 

f---iai- 50/60 0-480 15 125 19 158 246-3 480 60 0-560 15 14 5 - - 125 

11560-12560 SERIESt 
Single Phase 

120 50/60 0-120 50 6.0 55 66 ,( 11560 82 120 50160 0-140 50 70 - -
120 50/60 0-120 100 12 a 110 132 11560-2P 169 120 SO;60 0-140 100 140 -- --
120 50160 0-120 150 18.0 165 198 11560-3P 272 120 SOl60 0-140 150 21 0 - -
240 50/60 0-240 28 6.7 28 67 ,(12560 82 240 50;60 0-280 28 78 - -
240 50160 0-240 50 120 55 132 11560-25 156 240 50160 0-280 50 14.0 - -

240 50/60 0-240 56 134 56 134 
240 50160 0-280 56 15 7 - - ,( 12560-2P 169 

240 50;60 0-240 84 202 84 20.2 
240 50/60 0-280 84 235 - - 12560-3P 272 

240 50/60 0-240 100 140 110 264 
240 50/60 0-280 100 280 - - 11560-4P5 361 

480 50.60 0-480 28 134 28 134 
480 50;60 0-560 28 15 7 - - .1 12560-25 156 

480 50160 0-480 56 26.9 56 269 
480 50/60 0-560 56 31.4 - - 12560-4PS 361 

Three Phase 
120 50;60 0-120 50 11 4 104 55 
120 50·60 0-140 50 121 - - 11560-20 155 

240 50;60 0-240 28 11.6 18 11 6 .112560-20 155 240 50/60 0-280 28 136 - -

240 50;60 0-240 50 208 55 229 ,1,1560-3Y 
240 60 0-280 50 242 - - 230 

240 50160 0-240 100 41 6 110 457 
240 50.160 0-280 100 48.5 - -

11560-6Y 507 

480 50160 0-480 28 233 28 233 ,112560-3Y 
480 60 0-560 28 272 - - 235 

480 50160 0-480 56 466 56 466 12560-6Y 507 480 60 0-560 56 54.3 - -

tAlso available with open construction. SuHiK U when ordeflng 
§Requires also one paralleling choke Iype T5000 

§§Requlres also one paralleling choke type T6053 

./ AVAILABLE OFF-THE-SHELF FROM DISTRIBUTOR STOCK 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2371 
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THE SIGNAL WAY 
OF DOING BUSINESS 

PRONTO 24-Hour Shipment 
We have long recognized that. 
in most instances, engineers 
and buyers need immediate 
delivery of transformers and 
chokes. To meet this challenge, 
Signal maintains an extensive 
inventory of every item in this 
catalog - over 1.000 different 
transformers and chokes. More 
importantly, we're dedicated to 
shipping out each and every 
order (moderate quantities) 
within 24 hours: and we can 
usually fill your entire order. 
We call this service "PRONTO." 
Last year we shipped over 
20,000 such orders and we 
didn't disappoint anyone. 
How and Why We Are 
Able to Maintain Our 
Low Price Policy 
At Signal, we sell direct. 
There are no salesmen, or 
distributors - no middlemen, 
no extra mark-ups. We pass the 
savings on to you. We answer 
your questions directly. There 
is no chance of misinterpreta
tion and you get fast. accurate 
answers. We maintain larger 
inventories than any distributors 
could. We're able to react to your 
order requirements more quickly 
and efficiently. These savings 
have enabled us to install modern 
machinery, specify better mate
rials and continuously invest in 
new R&D. In this manner, our 
prices are kept as low as possible. 
We both profit from this policy. 

A-2372 

Advanced Technology 
and Innovation 
Signal has always been the 
leader in recognizing future trends 
in the industry. And we have suc
cessfully pioneered the develop
ment of revolutionary new prod
ucts such as: 
• SPLIT/TRAN® Split bobbin 
PC Board Transformers featuring 
non-concentric windings 
.FLATHEAD® Low profile, 
split bobbin designs for low height 
and closer board stacking 
.2-4-1 ™ Series Lower cost/more 
efficient power transformers. 
All of these have subsequently 
become industry standards_ Now 
we are pleased and proud to an
nounce two new series of trans
formers designed to meet all in
ternational standards as well as 
the new, emerging generation of 
UL standards. Our VDE certified 
ONE-4-ALL ™ Series, uses dual 
bobbins and an insulating shroud 
to meet international standards. 
It withstands a 4,000 VRMS test 
voltage and gives even better 
isolation and performance than 
our previous split bobbin types. At 
lower cost. 
The same principal has been ex
tended to our MORE-4-LESS ™ 

line featured on the opposite page. 
Our FLATHEAD Series has been 
expanded to higher power levels 
to accommodate the demand for 
higher PC board power densi ties. 
All of this is renewed confirmation 
of Signal's leadership in setting 
the standards for the entire elec
tronic transformer industry. 

CUSTOM ORDERS 
We also recognize that no matter 
how hard we try, it is impossible 
to anticipate everyone's needs. 
Therefore, we are eager to discuss 
and evaluate your transformer 
and choke requirements. If we 
can't recommend a standard prod
uct that will do the job and save 
you money and time, we'll gladly 
quote on your requirement. Many 

times all that is needed is a mod
ification of one of our standards. 
Again, you will get consistently 
high quality and very competitive 
prices, whether your order is for 
10 or 10,000 pieces. 

We don't have anyone out in the 
field telling you how good we are. 
We have to prove it to you by deed . 
Thank you for considering Signal. 

JIT Experts 
Signal pioneered direct market
ing of transformers long before 
the expression JIT was coined. 
Signal welcomes the opportunity 
to program JIT shipments to 
your most stringent production 
requirements. 

BUY DIRECT 
(516) 239-5777 

CONTENTS (See Following Pages) 
.International Series with Lower Cost & 

Better Performance 
More-4-Less® High Power 
One-4-All® P.C.B. & 
Chassis Mount 

.P.C. Board Power Transformers 
FLATHEAD® - Low Profile 
SPLIT/TRAN® - High Isolation 
Standard Miniature 

.Lightweight/Low-Cost Small Power 
Transformers("2-4-1" Series) 

.Transformers for Triple-Output 
Regulated DC Supplies 

.Rectifier Power Transformers 

.Chokes 
Filter 
Dual 

.Step-down Auto Transformers 

.Industrial Grade Power 
Isolation Transformers 

.Custom Transformers 

.Price List 

500 Bayview Ave. 
Inwood, NY 11696 

Tel: (516) 239-5777 
Fax: (516) 239-7208 
TWX: 510-225-8440 

Telex: 96-8112 

For manufacturers' sales offices, see yellow pages EEM 1988 
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GET MUCH MORE PERFORMANCE IN LESS SPACE WITH 

more-4-lessN high power lransforlnen 

Part Number* 
115V 230V 

Nominal Nominal VA 
M4L-1-3 M4L-2-3 300 
M4L-1-S M4L-2-S SOO 
M4L-H 0 M4L-2-10 1000 

Shrouded 
Terminal Block 

(Meets all standards) 

"Quick-

Terminal 

Secondary 
RMS 

Rating L 
115V @ 2.SA 3% 
115V@5.2A 3% 
115V@S.7A 5% 

W 
3~8 

Signal's M4L Line is designed with the 
following "ingredients": 
• Grain-Oriented Low Loss, High 
Saturation Steel 
• High Temperature Magnet Wire 
• Dual High Temperature Bobbins & 
Insulating Shroud 
• Rugged Dual Terminals (Screw or 
Quick-Connect) that have international 
approvals (VDE, IEC, etc.) AND 
• Superior Electrical & Manufacturing 
Engineering meeting UL, CSA, VDE, IEC 
and all international standards. 

Which accomplish further savings by: 
• Reducing the amount of steel and cop
per required for a given power rating 
• Eliminating hand applied tapes, pads or 
cross-over insulation 
• Reducing winding & lead terminating 
time. 

All of which leads to more: 
• Efficiency 
.'so'ation (4000v RMS TEST) 
.Safety Standards (meets UL, VDE, 
CSA, IEC, etc.) 
AND Approximately 1/31e55 space & 
weight. Hence, we call it the More-4-Less 
Series. 

Mtg. Mtg. 
H A B C ML MW Screw Lbs. 

3% 1 Ye % 3Y8 2Y2 3Ye #10 7.0 
4 15/16 4% 1311& 0/4 33/4 3 4Y16 #10 14.3 
57/e 5Y4 1Y2 % 4% 3% 41Y16 Y4 22.0 

*Less expensive versions with wire leads that do not meet VDE are available on special order. 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

Signal Transformer. 

AA ~merican Original. 
:~f~~;~tional 500 Bayview Ave. 
Specialty Inwood, NY 11696 

,-CO_m_pa_n_y -' Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2373 
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PC BOARD 
TYPE 

Part No. VA 
(Size, 

14A-2.S-10 2.S 
14A-S.0-10 S.O 
14A-10-10 10.0 
14A-20-10 20.0 
14A-30-10 30.0 
14A-S6-10 56.0 

14A-2.5-12 2.5 
14A-5.0-12 5.0 
14A-10-12 10.0 
14A-20-12 20.0 
14A-30-12 30.0 
14A-56-12 56.0 
14A-2.5-16 2.5 
14A-5.0-16 5.0 
14A-10-16 10.0 
14A-20-16 20.0 
14A-30-16 30.0 
14A-56-16 56.0 

14A-2.5-20 2.5 
14A-5.0-20 5.0 
14A-10-20 10.0 
14A-20-20 20.0 
14A-30-20 30.0 
14A-56-20 56.0 

14A-2.5-24 2.5 
14A-5.0-24 5.0 
14A-10-24 10.0 
14A-20-24 20.0 
14A-30.-24 30.0 
14A-56-24 56.0 
14A-2.5-28 2.5 
14A-5.0-28 5.0 
14A-10-28 10.0 
14A-20-28 20.0 
14A-30-28 30.0 
14A-56-28 56.0 
14A-2.5-36 2.5 
14A-5.0-36 5.0 
14A-10-36 10.0 
14A-20-36 20.0 
14A-30-36 30.0 
14A-56-36 56.0 

VA L 
% 

5.0 1% 
10.0 1 7/. 

20.0 2'1. 
30.0 2% 
56.0 3 

TRANSFORMERS 5600 

one-4-aII™ international 
MEETS UL, VDE, IEC, CSA AND ALL 

COST & BETTER PERFORMANCE THAN 

Signal's International Series of transformers is designed and constructed to 
meet all U.S. and international standards such as UL, VDE, IEC and CSA. This 
is accomplished by two factors: 

1. The dual bobbin construction including an overall insulating shroud as in
dicated in the exploded view of constructional details. 

2. The use of highly stable, high temperature material which more than meets 
UL flammability requirements. 

The insulation system results in very high isolation between primary and 
secondary windings and from either to the core (or ground). Hipot Test is 4000v 
RMS. The dual bobbin non-concentric design reduces capacitance and eli
minates the need for an electrostatic-shield. 

These parts are available in both PC Board and Chassis Mount types from 2.5 
to 175 va. Coil winding and wire termination are simplified by the bobbin con
struction and the method of winding. The dual windings, when possible, are wound 
"bifilar" so that all anchor and insulating tapes are eliminated. 

Also, since the windings are electrically balanced, there are no primary cir
culating currents and, if the secondaries are series-connected for a FWCT recti
fier, the balance makes filtering easier. 

The bobbin wall slots allow for all leads to be brought out of the winding area 
for termination. As a result, all wire crossovers and insulating pads are eli
minated. The insulating shroud positions both bobbins accurately for core stack
ing and also provides the barriers for the 4000v RMS Test Voltage. 

Secondary RMS Rating 
These design improvements lower manufacturing costs. As a result, the series 

is truly universal and can be sold at lower prices than previous "split bobbin" 
and "PC" types. 

Series Parallel 
10V C.T. @ 0.2SA SV @ O.SA 
10V C.T. @ O.SA SV @ 1.0A Again, Signal is there first - with the best - and at lower cost. 
10V C.T. @ 1.0A SV @ 2.0A 
10V C.T. @ 2.0A SV @ 4.0A 
10V C.T. @ 3.0A SV @ 6.0A 
10V C.T. @ 5.6A 5V @ 11.2A 

12.6V C.T. @ 0.2A 6.3V @ 0.4A 
12.6V C.T. @ O.4A 6.3V @ 0.8A 
12.6V C,T. @ 0.8A 6.3V @ 1.6A 
12.6VC.T. @ 1.6A 6.3V @ 3.2A 
12.6VC.T. @ 2.4A 6.3V @ 4.8A 
12.6V C.T. @ 4.4A 6.3V @ 8.8A 

16VC.T. @ 0.15A 8V @ 0.3A 
16VC.T. @ 0.31A 8V @ 0.62A 
16V C.T. @ 0.62A 8V @ 1.25A 
16VC.T. @ 1.25A 8V @ 2.5A 
16VC.T. @ 1.9A 8V @ 3.8A 
16VC.T. @ 3.5A 8V @ 7.0A 

20VC.T. @ 0.12A 10V @ 0.24A 
20V C.T. @ 0.25A 10V @ 0.5A 
20V C.T. @ 0.5A 10V @ 1.0A 
20V C.T. @ 1.0A 10V @ 2.0A 
20V C.T. @ 1.M 10V @ 3.0A 
20V C.T. @ 2.8A 10V @ 5.6A 
24VC.T. @ 0.1A 12V @ 0.2A 
24VC.T. @ 0.21A 12V @ 0.42A 
24V C.T. @ 0.42A 12V @ 0.84A 
24V C.T. @ 0.83A 12V @ 1.66A 
24V C.T. @ 1.25A 12V @ 2.50A 
24V C.T. @ 2.33A 12V @ 4.66A 

28V C.T. @ 0.09A 14V @ 0.18A 
28VC.T. @ 0.18A 14V @ 0.36A 
28V C.T. @ 0.36A 14V @ 0.72A 
28V C.T. @ 0.72A 14V @ 1.44A 
28V C.T. @ 1.06A 14V @ 2,12A 
28V C.T. @ 2.0A 14V @ 4.0A 

36V C.T. @ 0.07 A 18V @ 0.14A 
36V C.T. @ 0.14A 18V @ 0.28A 
36V C.T. @ 0.28A 18V @ 0.56A 
36V C.T. @ 0.56A 18V @ 1.12A 
36V C.T, @ 0.82A 18V @ 1.64A 
36V C.T. @ 1.56A 18V @ 3.12A 

Dimensions 
W H A B P ,. • 
1';'. 1% .200 .400 1.000 0.02550 #4 2 0.37 
1~'. 1% .200 .400 1.140 0.03850 #4 2 0.53 
11/0 1% .400 .400 1.460 0.03850 1 V. #4 2 0.90 
20/,. 10/,. .550 .275 1.680 0.04550 1"14 20/,. #6 4 1.15 
2 V. 1'3/,8 ,600 . 300 1.900 0.04550 2 2 V • #6 4 1.70 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's An 

Signal Transfonner. 

~merican~ a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

Insileo 
International 
Specialty 
COmpany 

A·2374 For manufacturers' sales offices, see yellow pages 

500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 
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... series transformers 
INTERNATIONAL STANDARDS AT LOWER 
EXISTING SPLIT-BOBBIN TYPES! 

UPLODED VIEW OF 
CDNmUCTION 

CHASSIS MOU NT 

I 

I 
BOBBINS & SHROUD I 

MADE OF MATERIAL TO L 
MEET UL94 V - 0 1 

WALL SLOTS BRING 
LEADS OUT OF 
WINDING AREA 

FLAMMABILITY I 
REQUIREMENTS _t-r-t-~ 

Part No. VA 
(Size) 

A41-2S-10 2S 
A41-43-10 43 
A41-BO-l0 BO 
A41-130-10 130 
A41-17S-10 175 
A41-25'12 25 
A41'43-12 43 
A41-BO-12 BO 
A41-130'12 130 
A41-175-12 175 
A41-25-16 25 
A41-43·16 43 
A41-BO-16 BO 
A41-130-16 130 
A41-175-16 175 

A41-25-20 25 
A41-43-20 43 
A41-BO-20 SO 
A41-130-20 130 
A41-175-20 175 
A41-25-24 25 
A41-43-24 43 
A41-BO-24 80 
A41-130-24 130 
A41-175-24 175 
A41-25-2B 25 
A41-43-2B 43 
A41-BO-2B BO 
A41-130-2B 130 
A41-175-2B 175 

A41-25-36 25 
A41-43-36 43 
A41-BO-36 BO 
A41-130-36 130 
A41-175-36 175 
A41-25-230 25 
A41-43-230 43 
A41-BO-230 BO 
A41-130-230 130 
A41-175-230 175 

"'-. INSULATING SHROUD 
~-100-"'-"" PROVIDES 4000 V RMS 

TEST VOLTAGE 

/ 

Secondary RMS Rating 
Series Parallel 

10V C.T. @ 2.SA SV @ S.OA 
10V C.T. @ 4.3A 5V @ 8.6A 
10V C.T. @ B.OA SV @ 16.0A 
10VC.T. @ 13.0A SV @ 26.0A 
10V C.T. @ 17.5A 5V @ 35.0A 

12.6V C.T. @ 2.0A 6.3V @ 4.0A 
12.6V C.T. @ 3.4A 6.3V @ 6.BA 
12.6V C.T. @ 6.3A 6.3V @ 12.6A 
12.6VC.T. @ 10.3A 6.3V @ 20.6A 
12.6VC.T. @ 14.0A 6.3V @ 28.0A 

16VC.T. @ 1.6A 8V @ 3.2A 
16VC.T. @ 2.7A BV @ 5.4A 
16VC.T. @ 5.0A BV @ 10_0A 
16VC.T. @ B.1A BV @ 16.2A 
16VC.T. @ 11.0A BV @ 22.0A 

20V C.T. @ 1.25A 10V @ 2.5A 
20V C.T. @ 2.2A 10V @ 4.4A 
20V C.T. @ 4.0A 10V @ S.OA 
20V C.T. @ 6.5A 10V @ 13.0A 
20V C.T. @ 8.8A 10V @ 17.6A 

24VC.T .. @ lA 12V @ 2A 
24V C.T. @ 1.8A 12V @ 3.6A 
24V C.T. @ 3.3A 12V @ 6.6A 
24V C.T. @ 5.4A 12V @ 10.SA 
24V C.T. @ 7.3A 12V @ 14.6A 

2BV C.T. @ 0.9A 14V @ 1.S6A 
2BV C.T. @ 1.5A 14V @ 3.0A 
2BV C.T. @ 2.BA 14V @ S.6A 
2BV C.T. @ 4.6A 14V @ 9.2A 
2SV C.T. @ 6.2SA 14V @ 12.5A 

36VC.T. @ 0.7A lBV @ 1.4A 
36V C.T. @ 1.2A lBV @ 2.4A 
36V C.T. @ 2.2A lBV @ 4.4A 
36V C.T. @ 3.6A lSV @ 7.2A 
36V C.T. @ 4.BA lSV @ 9.6A 

230VC.T. @ O.llA 115V @ 0.22A VA L 
230VC.T. @ 0.19A 11SV @ 0.38A 25 210/16 
230V C.T. @ 0.35A 115V @ 0.7A 
230VC.T. @ 0.57A 115V @ 1.14A 43 3'AI 
230V C.T. @ 0.76A 115V @ 1.52A 80 2'h 

130 2' o/Ui 

175 3'AI 

TYPE 

Dimensions 
W H A B C Terminals 
1% 20/,. 2 1% 0/,. 3/,.(.187) 

2'/'6 2' Y,6 2% 1% 0/,. 0/,.(.187) 

2% 3 - 1% 0/,. 0/,.(.187) 

2% 3% - 1% % '1.(0.25) 

2% 3% - 1% % '/4(0.25) 

Mtg. Mtg. Mtg. 
Style ML MW Screw 

C 2% - #6 

C 210/16 - #6 

B 2 20/,. #6 

B 2% 2'12 #B 

B 2'12 2'h #S 

Always in Stock- Signal Translon".r. 

5600 

lbs. 
1.25 

1.6 

2.S 

4.1 

5.5 

"THE PRONTO CHALLENGE": - We ship 
your order in 24 hours and that's 

a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
Insileo 
International 
SpeciaHy 
COmpany 

'Fj(merican OriginaL 500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2375 
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flathead@plugin po~ver transformers 
.•. in 2 new larger siles 

FOR PRINTED CIRCUIT APPLICATIONS 
2.5VA -0.650 inches high 
6VA - 0.850 inches high 
12VA -1.065 inches high 
24 VA - 1.250 inches high 
48 VA -1.375 inches high 

Pari No. Size 

Recognized Component 
Underwriters Labs Inc. 

CSA Certification 
Available 

Signal expanded its Flat
head® Series because 
of the trend toward higher 
power usage on PC boards. 
Two larger sizes (24 and 
48 VA) are now available. 

Basic design, layout and 
construction specifications 
have not changed. The only 
exception is that more rug
ged plug-in pins, using 
square wire, have been in
corporated in order to pro
perly handle the weights 
and currents required. 

5 SIZES 

LOW PROFILE: Allows 3f4" card 
spacing for 2.5va units, 1 inch card 
spacing for 6va units, or 1 '14" inch 
card spacing for 12va units, 1'12" inch 
card spacing for 24va and 1%" inch 
card spacing for 48va. 

DUAL PRIMARIES: 115/230v, 50/60 
Hz. 

NON-CONCENTRIC WINDING: 
Whflre secondary is wound along
side primary rather than directly 
over it. This added isolation reduces 
inter-winding capacitance and elimi
nates the need for an electro-static 
shield. 

1500V .. RMS HIPOT: Is standard be
cause of the advantage of non
concentric windings. 

HUM-BUCKING CONSTRUCTION: 
t--i';niiniT'''--+--.i--t-~~~-iiTIi-,;'--r;F,r;=;-';i.-;;;-+--------------1 (Semi-toroidal) results in reduced 

radiated magnetic field and bal-

A·2376 

CLEARANCE HOLE FOR # 4 SCREW 
CLEARANCE HOLE FOR # 6 SCREW 

anced windings. 

The LP line of transformers is ideal 
for low height, critical pc board 
power applications in semi-conduc
tor control and instrumentation. 
They are used extensively in single 
or dual output dc supplies and iso
lated control circuit and reference 
supplies. 

Always in Stock -
"THE PRONTO CHALLENGE" - We ship 

your order in 24 hours and that's 

Signal Transformer. 

a promise we intend to keep. 

BUY DIRECT (516) 239-5777 
~meri<an 0rigmaL 500 Bayview Ave. 

Inwood, NY 11696 
Fax: (516) 239-7208 

For manufacturers' sales offices, see yellow pages EEM1988 



5600 TRANSFORMERS 5600 

split Itran®p.c. board transformers 
SPLIT BOBBIN-HIGHLY ISOLATED 

Size 

2 
3 
4 

5 

6 

7 

CSA Certification 
Available 

VA L W 

1.1 HI! 1Va 
2.4 1;"a 1 Va 

6 15/a 1~. 

12 1'l'a 1~. 

20 2% H'. 

36 25/a 2K. 

@'Al 
Recognized Component 
Underwriters Labs Inc. 

H ML A B C 

'~. .250 ,250 1,200 
1K. ,250 .250 1,200 
1~. 1 v,. .250 .350 1.280 

1 ?{. 1% .300 .400 1.410 

1 ?{. 1% ,300 .400 1.600 

1~. t .400 .400 1.850 

Optional Mtg. 
Screw A Nut' Lb., 

None 0,17 
None 0,25 

4-40 x 13h 0.44 
Nylon 

4-40 x 13h 0,70 
Nylon 

4-40 x 13/. 0.80 
Nylon 

t 1.1 
• Available from Signal: Part No. ST-MS (Screw) & Part No. ST-MN (Nut). 
t Size 7 has 4 mtg. holes on 27;', x 1% centers for a #6 screw, Need not 

be nylon. 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep, 

BUY DIRECT (516) 239-5777 

"Split-Tran" transformers combine the best features of our 
"2-4-1" Series and Signal's pioneering line of pc board 
miniature transformers. 

The use of a "split bobbin" allows the primaries and sec
ondaries to be wound non-concentrically, i.e., side by side 
rather than one over the other. This results in cost savings 
and superior performance, namely: 
• High isolation - 2500V hipot is standard. 
• Low capacitive coupling - no electro-static shield 

necessary. 
• Less manufacturing time - no cross-overs of primary 

and secondary leads. 
• PC pins - allow direct insertion in PC boards. 
• Class S insulation - 130°C. 
Each transformer is available with single 115V or dual 115/ 
230V primaries. In addition, secondaries are split so that 
they can be series or parallel connected. 
Special variations will be quoted and shipped promptly. 

PART NUMBER' SECONDARY RMS RATING 

Single 115V Dual 115/230V 
6 Pin 8 Pin Series Parallel 

ST 2-10 DST 2-10 10V C.T. @ O.IIA SV ~ 0.22A 
ST 3-10 DST 3-10 10V C.T. @ 0.2SA SV O.SA 
ST 4-10 DST 4-10 10V c.T'1 0.6A 5V ~ 1.2A 
ST 5-10 DST S-10 10V C.T. 1.2A SV 2.4A 
ST 6-10 DST 6-10 10V C.T. 2A 5V ~ 4A 
ST 7-10 DST 7-10 10V C.T. 3.6A SV 7.2A 

ST 2-12 DST 2-12 12.6V C.T. i 0.09A 6.3V ~ 0.18A 
ST 3-12 DST 3-12 12.6V C.T. 0.2A 6.3V 0.4A 
ST 4-12 DST 4-12 12.6V C.T. O.SA 6.3V @ 1.0A 
ST 5-12 DST 5-12 12.6V C.T. ~ 1.0A 6.3V ~ 2.0A 
ST 6-12 DST 6-12 12.6V C.T. 1.6A 6.3V 3.2A 
ST 7-12 DST 7-12 12.6V C.T. @ 2.8SA 6.3V @ S.7A 

ST 2-16 DST 2-16 16V C.T. i 0.07A 8V ~ 0.14A 
ST3-16 DST 3-16 16V C.T. O.ISA 8V 0.3A 
ST 4-16 DST 4-16 16V C.T. O.4A 8V ~ 0.8A 
ST S-16 DST 5-16 16V C.T. @ 0.8A 8V 1.6A 
ST 6-16 DST 6-16 16V C.T. @ 1.25A 8V ~ 2.SA 
ST 7-16 DST 7-16 16V C.T. @ 2.2SA 8V 4.SA 

ST 2-20 DST 2-20 20V C.T. @ 0.OS5A 10V @ O.IIA 
ST 3-20 DST 3-20 20V C.T. ~ 0.12A 10V @ 0.24A 
ST 4-20 DST 4-20 20V C.T. O.3A 10V @ 0.6A 
ST S-20 DST 5-20 20V C.T. @ 0.6A 10V @ 1.2A 
ST 6-20 DST 6-20 20V C.T. @ lA 10V 2A 
ST 7-20 DST 7-20 20V C.T. 1.8A 10V 3.6A 

ST 2-24 DST 2-24 24V C.T. @ 0.04SA 12V @ 0.09A 
ST 3-24 DST 3-24 24V C.T. @ O.IA 12V @ 0.2A 
ST 4-24 DST 4-24 24V C.T. @ 0.25A 1211@ O.SA 
ST 5-24 DST 5-24 24V C.T. @ O.SA 12V @ 1.0A 
ST 6-24 DST 6-24 24V C.T. @ 0.8A 12V@ 1.6A 
ST 7-24 OST 7-24 24V C.T. @ I.SA 12V @ 3.0A 

ST 2-28 DST 2-28 28V C.T. ~ 0.04A 14V @ 0.08A 
ST 3-28 DST 3-28 28V C.T. 0.085A 14V @ O.17A 
ST 4-28 DST 4-28 28V C.T. @ 0.2A 14V @ O.4A 
ST 5 28 DST 5-28 2SV C.T. @ 0.42A 14V @ 0.84A 
ST 6-28 DST 6-28 28V C.T. @ 0.7A 14V@ I.4A 
ST 7-28 DST 7-28 28V C.T. @ 1.3A 14V@ 2.6A 

ST ~-36 DST 2-36 36V C.T. @ O.03A 18V @ 0.06A 
ST 3-36 DST 3-36 36V C.T. @ O.06SA 18V @ 0.13A 
ST 4-36 DST 4-36 36V C.T. @O.17A 18V @ O.34A 
ST 5-36 DST 5-36 36V C.T. @ 0.3SA 18V @ 0.71' 
ST 6-36 DST 6-36 36V C.T. @ 0.55A 18V@ 1.IA 
ST 7-36 DST 7-36 36V C.T. @ IA 18V @ 2A 

ST 2-48 DST 2-48 48V C.T. @ 0.023A 24V @ 0.046A 
ST 3-48 DST 3-48 48V C.T. @ 0.05A 24V @'O.IA 
ST 4-48 DST 4-48 48V C.T. @ 0.125A 24V @ 0.25A 
ST 5-48 OST 5-48 48V C.T. ~ 0.2SA 24V @ O.SA 
ST 6-48 OST 6-48 48V C.T. 0.4A 24V @ O.SA 
ST 7-48 DST 7-48 48V C.T. @ 0.7SA 24V@ 1.5A 

ST 2-56 DST 2-56 S6V C.T. @ 0.02A 28V @ 0.04A 
ST 3-56 DST 3-56 S6V C.T. @ 0.04SA 28V @ 0.09A 
ST 4-56 DST 4-56 S6V C.T. @ O.IIA 28V @ 0.22A 
ST 5-56 DST 5-56 56V C.T. @ 0.22A 28V @ 0.44A 
ST 6-56 DST 6-56 56V C.T. @ 0.3SA 28V @ 0.7A 
ST 7-56 DST 7-56 56V C.T. @ 0.65A 28V @ 1.3A 

ST 2-120 DST 2-120 120V C.T. @ O.OIA 60V @ 0.02A 
ST 3-120 DST 3-120 120V C.T. @ 0.02A 60V @ 0.04A 
ST 4-120 DST 4-120 120V C.T. ~ O.OSA 60V @ O.lA 
ST 5-120 DST 5-120 120V C,T. O.IA 60V @ 0.2A 
ST 6-120 DST 6-120 120V C.T. @ 0.16A 60V @ 0.32A 
ST 7-120 DST 7-120 120V C.T, @ 0.3A 60V @ 0.6A 

• Explanation of Part Number: Series - ST; Size 4; Series Secondary Volts- 36 

Signal Transfonner. 

~merican 0rigmaL 
An 
Insilco 500 Bayview Ave. International 
Specialty Inwood, NY 11696 
COmpany 

Fax: (516) 239-7208 
EEM 1988 For manufacturers' sales offices, see yellow pages A·2377 



5600 TRANSFORMERS 5600 

miniature plug in power transformen 
SINGLE 
115V PRIMARY 
TYPE PC 6 PI NS 

PRIMARY 50/500 Hz 
Single 115V Dua1115/230V 

(6 Pin) (8 Pin) 

PC 1 0-90 0 PC 1 0-90 
PC 10-120 OPC 10-120 
PC 1 0-440 0 PC 1 0-440 
PC 10-1000 OPC 10-1000 
PC 10-2400 OPC 10-2400 
PC 12-70 
PC 12-100 
PC 12-350 
PC 12-800 
PC 12-2000 

OPC 12-70 
OPC 12-100 
OPC 12-350 
OPC 12-800 
OPC 12-2000 

OPC 16-55 
OPC 16-75 
OPC 16-260 
OPC 16-640 
OPC 16-1500 

OPC 20-45 
OPC 20-60 
OPC 20-220 
OPC 20-500 
OPC 20-1200 

OPC 24-35 
OPC 24-50 
OPC 24-180 
OPC 24-450 
OPC 24-1000 

OPC 28-30 
OPC 28-40 
OPC 2B-160 
OPC 28-360 
OPC 2B-BOO 

OPC 34-25 
OPC 34-35 
OPC 34-125 
OPC 34-300 
OPC 34-700 

OPC 40-20 
OPC 40-30 
OPC 40-110 
OPC 40-250 
OPC 40-600 

OPC 56-15 
OPC 56-20 
OPC 56-BO 
OPC 56-1BO 
OPC 56-420 

OPC 120-B 
OPC 120-10 
OPC 120-35 
OPC 120-B5 
OPC 120-200 

SECONDARY RMS RATING" 

Series Parallel 
Size 
(VA) 

10VC.T. @ 90MA 5V@ lBOMA 1.0 
10V C.T. @ 120MA 5V @ 240MA 1.2 
10V C.T. @ 440MA 5V @ BBOMA 4.4 
10V C.T. @ lA 5V @ 2A 10 
10V C.T. @ 2.4A 5V @ 4.BA 24 

12.6V C.T. @ 70MA 6.3V @ 140MA 1.0 
12.6V C.T. @ 100MA 6.3V @ 200MA 1.2 
12.6V C.T. @ 350MA 6.3V @ 700MA 4.4 
12.6V C.T. @ BOOMA 6.3V @ 1.6A 10 
12.6V C.T. @ 2A 6.3V @ 4A 24 

16VC.T.@55MA BV@ 110MA 1.0 
16V C.T. @ 75MA BV @ 150MA 1.2 
16V C.T. @ 260MA BV @ 520MA 4.4 
16VC.T.@640MA BV@1.2BA 10 
16VC.T.@1.5A BV@3A 24 

20V C.T. @ 45MA 
20V C.T. @ 60MA 
20V C.T. @ 220MA 
20V C.T. @ 500MA 
20V C.T. @ 1.2A 

24V C.T. @ 35MA 
24V C.T. @ 50MA 
24V C.T. @ lBOMA 
24V C.T. @ 450MA 
24V C.T. @ lA 

2BV C.T. @ 30MA 
2BV C.T. @ 40MA 
2BV C.T. @ 160MA 
2BV C.T. @ 360MA 
2BV C.T. @ BOOM A 

34V C.T. @ 25MA 
34V C.T. @ 35MA 
34V C.T. @ 125MA 
34V C.T. @ 300MA 
34V C.T. @ 700MA 

40V C.T. @ 20MA 
40V C.T. @ 30MA 
40V C.T. @ 110MA 
40V C.T. @ 250MA 
40V C.T. @ 600MA 

56V C.T. @ 15MA 
56V C.T. @ 20MA 
56V C.T. @ BOMA 
56V C.T. @ lBOMA 
56V C.T. @ 420MA 

120V C.T. @ BMA 
120V C.T. @ 10MA 
120V C.T. @ 35MA 
120V C.T. @ B5MA 
120V C.T. @ 200MA 

10V @ 90MA 1.0 
10V @ 120MA 1.2 
10V @ 440MA 4.4 
10V @ lA 10 
10V@ 2.4A 24 

12V @ 70MA 1.0 
12V @ 100MA 1.2 
12V @ 360MA 4.4 
12V @ 900MA 10 
12V@ 2A 24 

14V @60MA 
14V @ BOMA 
14V @ 320MA 4.4 
14V @ 720MA 10 
14V@1.6A 24 

17V @ 50MA 1.0 
17V @ 70MA 1.2 
17V @ 250MA 4.4 
17V @ 600MA 10 
17V@ l.4A 24 

20V @ 40MA 1.0 
20V @ 60MA 1.2 
20V @ 220MA 4.4 
20V @ 500MA 10 
20V@ 1.2A 24 

2BV@30MA 
2BV@40MA 
2BV @ 160MA 4.4 
28V @ 360MA 10 
2BV @ B40MA 24 

60V @ 16MA 1.0 
60V @ 20MA 1 .2 
60V @ 70MA 4.4 
60V @ 170MA 10 
60V @ 400MA 24 

DUAL 
115/230V PRIMARY 
TYPE DPC 8 PINS 

See Table on oPPosite page for method of determining RMS Secondary Current. 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
Insileo 
International 
Specialty 
COmpany 

§jjJfHU •• Transformer. 

...... ft'llft Original. 
500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

A·2378 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

••• for printed circuits applications 
Signal has the most complete and di
versified selection of miniature plug-in 
power transformers. 
Primary ratings of 115V (Style PC - 6 
Pin) or Dual 115/230V (Style DPC-8 
Pin) are standard for the entire line. 
1500V. Hipot is standard. 
Size 1.0 is used extensively where 
height is a limiting factor since its 
height of 0.83 inches allows 1 inch 
spacing of PC boards. Size 24 is 
unusual since 24 watt PC transform
ers are not readily available, espe
cially with a height of 131e inches. 
The RMS current ratings are based 
on a load regulation of 15-20% and 
not on temperature rise (except for 
the largest item, size 24). Therefore, 
these ratings may be exceeded with
out overheating, if the additional drop 
in full load voltage is acceptable. 
There is, of course, a limit and it 
would be best to check with our engi
neering department on specific units. 

.-Recognized Component 
Underwriters Labs, Inc. 

W H 

Pia 0.83 0.250 
1 Ve H{6 0.312 
1 V4 Pia 0.400 
H{6 15fe 0.400 
2V4 131e 0.400 

CSA Certification 
Available 

;/ [[ 

) 
MD 

.156 Dia. - ----f (4 Holes) "Slide On" 
L ... MW Bracket for r-- Sizes 10 & 24 

0.200 1.200 2.5 
0.200 1.000 3 
0.250 1.100 5 
0.250 1.300 9 10-BR 14J{4 1Va 
0.250 2.100 12 24-BR Pie 2 

• An optional "Slide On" Mounting Bracket is available for sizes 10 and 24. The brackets do not use up 
any extra "Floor Space" but add Xl' to the height of the transformer. 

The secondary currents shown in the 
tables are RMS ratings. Depending 
upon rectifier circuit configurations, 
the RMS secondary current is differ
ent than the DC output current. This 
is indicated in the chart below: 

For example, in a F.W. Bridge circuit 
with a capacitive filter, if the load is 
1 Amp DC, the RMS Secondary cur
rent is 1.6 to 1.8 Amp RMS. 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
'"sileo 
International 
Specialty 
COmpany 

Signal Transfonner. 

~merican OriginaL 500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2379 



5600 TRANSFORMERS 5600 

cut sile and weight with .... 2·4·1··™ • • • • 
The 2-4-1 series is an illustration of 
the use of creative design applied 
to small power transformers. The 
result is a line where, for a given va 
rating, size and weight are reduced 
almost 50%. Hence the name "241" 
series. 

AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

@'M 
• GRAIN ORIENTED CORE - High 

Saturation Density - Lower Core 
Loss - Less Steel and Copper. 

Recognized Component 
Underwriters Labs Inc. 

• BOBBIN WOUND- Maximum 
Utilization of Winding Area
Space and Size Reduced. 

• SPLIT BOBBIN - NON-CONCEN
TRIC WINDING - Lower Capac
itance-Better Insulation-2500V 
RMS Hipot-No need for Electro
Static Shield - High Isolation and 
Insulation Resistance. No Cross
Overs of Primary and Secondary 
Leads. 

• SPECIAL TERMINAL - Solder or 
Qu ick-Connect. 

The series is available with single 
115V or dual 115/230V primary, 
rated 50160 Hz. Class S insulation is 
used for a maximum total tempera
ture rating of 130°C continuous. 

DIMENSIONS 

Size VA L 

3 2.4 .2K6 
4 6 23/8 

5 12 2% 
6 30 3% 
7 56 3% 
8 100 4~2 

CSA Certification 
Available 

W 

1K6 
1 V4 
1% 
1% 
1% 
2% 

Grain
Oriented 
Core 

Always in Stock-

H 

1~6 
Pis 
15/8 

11~6 
2% 
2~6 

"THE PRONTO CHALLENGE": - We ship 
your order in 24 hours and that's 

a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

Inexpensive 
Channel Frame 

An 
Insileo 
International 
~ialty 
COmpany 

A 
151s 
11K6 
11~6 
2~6 
2% 
3K6 

B 

U6 
lK6 
1~6 

1K6 
1K6 
1~6 

Split 
Bobbin 
Winding 

Solder or 
Quick·Connect 

Terminal 

ML 

P/4 
2 
231s 
2% 
3Va 
3U6 

Lbs. 

0.25 
0.44 
0.7 
1.1 
1.7 
2.75 

Signal Transfonner. 

~merican~ 500 Bayview Ave. 
Inwood, NY 11696 

. Fax: (516) 239-7208 

A·2380 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

series of small power transformers 
AVAILABLE WITH SINGLE (115V) OR 
DUAL (115/230V) PRIMARIES 

@'iU 
Recogn ized Component 
Underwriters Labs Inc. 

CSA Certification 
Available 

METHOD OF DETERMINING 
SECONDARY CURRENT RATINGS 
The secondary currents shown in the tables 
are RMS ratings. Depending upon rectifier 
circuit configurations, the RMS secondary 
current is different than the DC output current. 
This is indicated in the chart below: 

RMS 
Secondary 

Rectifier Current 

Part Number 
Single 115V Dual 115/230V 

241-3-10 Not Available 
241-4-10 DP 241-4-10 
241-S-10 DP 241-S-10 
241-6-10 DP 241-6-10 
241-7-10 DP 241-7-10 
241-8-10 DP 241-8-10 

Pari Number Secondary Secondary 
RMS Raing Single 115V Dual 115/230V RMS Rating 

10V C.T. @ 0.2SA 241-3-28 Not Available 28V C.T. @ 0.08SA 
10V C.T. @ O.6A 241-4-28 DP 241-4-28 28V C.T. @0:2A 
10VC.T. @ 1.2A 241-S-28 DP 241-S-28 28V C.T. @ 0.42A 
10V C.T. @ 3.0A 241-6-28 DP 241-6-28 28V C.T. @l.lA 
10V C.T. @ S.OA 241-7-28 DP 241-7-28 28V C.T. @2.0A 
10V C.T. @ lOA 241-8-28 DP 241-8-28 28V C.T. @3.6A 

5600 

Type Filler Type Is ~---

241-3-12 Not Available 12.6V C.T. @ 0.2A 241-3-36 Not Available 36V C.T. @ 0.06SA 
Full Wave Choke Input = 0.7 x 241-4-12 DP 241-4-12 12.6V C.T. @ O.SA 241-4-36 DP 241-4-36 36V C.T. @ O.17A Center-Tap DC Amps 

Full Wave Capacitor Input = 1 to 1.2 x 241-S-12 DP 241-S-12 12.6V C.T. @ 1.0A 241-S-36 DP 241-S-36 36VC.T. @ 0.3SA 

Center-Tap DC Amps 241-6-12 DP 241-6-12 12.6V C.T. @ 2.SA 241-6-36 DP 241-6-36 36V C.T. @ 0.8SA 

Full Wave Choke Input = DC Amps 241-7-12 DP 241-7-12 12.6V C.T. @ 4.0A 241-7-36 DP 241-7-36 36V C.T. @ 1.SA 
Bridge 241-8-12 DP 241-8-12 12.6V C.T. @ 8.0A 241-8-36 DP 241-8-36 36V C.T. @ 2.8A 

Full Wave Capacitor Input = 1.6 to 1.8 x 241-3-16 Not Available 16VC.T. @O.lSA 241-3-48 Not Available 48V C.T. @ O.OSA 
Bridge DC Amps 

241-4-16 DP 241-4-16 16VC.T. @ 0.4A 241-4-48 DP 241-4-48 48V C.T. @ 0.12SA 
For example, in a F. W. Bridge circuit with a 241-S-16 DP 241-S-16 16V C.T. @ 0.8A 241-S-48 DP 241-S-48 48V C.T. @ 0.2SA 
capacitive filter. if the load is 1 Amp DC. the 

241-6-16 DP 241-6-16 16V C.T. @2.0A 241-6-48 DP 241-6-48 48V C.T. @ 0.63A RMS Secondary current is 1.6 to 1.8 Amp RMS. 
241-7-16 DP 241-7-16 16V C.T. @ 3.SA 241-7-48 DP 241-7-48 48V C.T. @ 1.2A 

CUSTOM VARIATIONS 241-8-16 DP 241-8-16 16VC.T. @ 6.2SA 241-8-48 DP 241-8-48 48V C.T. @ 2.0A 

Signal is equipped 10 quote on Cuslom Varia- 241-3-20 Not Available 20V C.T. @ 0.12A 241-3-S6 Not Available S6V C.T. @ 0.04SA 
tions 01 "241" types. The secondary comb ina-

241-4-20 DP 241-4-20 20V C.T. @0.3A 241-4-S6 DP 241-4-S6 S6V C.T. @ O.llA tions are restricted by the number of second-
ary terminals available, as follows: 241-S-20 DP 241-S-20 20V C.T. @0.6A 241-S-S6 DP 241-S-S6 S6V C.T. @ 0.22A 

24.1-6-20 DP 241-6-20 20V C.T. @l.SA 241-6-S6 DP 241-6-S6 S6V C.T. @ 0.S4A 
Maximum Number of 241-7-20 DP 241-7-20 20V C.T. @2.8A 241-7-S6 DP 241-7-S6 S6V C.T. @ 1.0A Size Secondary Terminals VA Raling 

3 
241-8-20 DP 241-8-20 20V C.T. @S.OA 241-8-S6 DP 241-8-S6 S6VC.T.@ 1.8A 

3 2.4 
4 4 6 241-3-24 Not Available 24V C.T. @ O.lA 241-3-120 Not Available 120VC.T.@0.02A 
S 4 12 241-4-24 DP 241-4-24 24V C.T. @ 0.2SA 241-4-120 DP 241-4-120 120V C.T. @ O.OSA 
6 5 30 
7 5 S6 241-S-24 DP 241-S-24 24V C.T. @ O.SA 241-S-120 DP 241-S-120 120V C.T. @O.lA 
8 S 100 241-6-24 DP 241-6-24 24V C.T. @ 1.2SA 241-6-120 DP 241-6-120 120V C.T. @ 0.2SA 

We answer requests promptly and can deliver 241-7-24 DP 241-7-24 24V C.T. @ 2.4A 241-7-120 DP 241-7-120 120V C.T. @O.SA 
prototypes in one to three weeks. Production 241-8-24 DP 241-8-24 24V C.T. @ 4.0A 241-8-120 DP 241-8-120 120V C.T. @ 0.8SA 
lead times can be scheduled with very rea-

Explanation of part number series 241 Size·4 Sec. Volts· 36 Prefix HOP" used for dual primary versions sonable lead times. 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
Insileo 
International 
Specialty 
COmpany 

Signal franslonner. 

~merican OriginaL 500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2381 



5600 TRANSFORMERS 

p.e. board transformers for 
triple-output regulated supplies 

IDEAL FOR MICROPROCESSOR APPLICATIONS 

5600 

"MP" types have been developed specifically for 
use in triple-output regulated DC supplies that are 
commonly used in Microprocessor Circuits and 
other logic, op-amp combinations. Two output 
combinations have been provided, namely SV and 
±12V, and SV and ±1SV. 

r-~B~LA~C~K~D~O~T~O~N~L~A~B~E~L~IN~D~IC~A~T=E~S~--------------------------, 

POSITION OF TERMINAL #1. 

All "MP" units are rated in terms of the final DC 
output after a standard three terminal IC regulator. 
They are designed to provide these outputs with 
AC line inputs of 100 to 130V SO/60 Hz (or 200 to 
260V for nominal 230V lines). 

Two basic mechanical configurations are avail
able. Standard PC types (MPC or DMPC) are tested 
to pass 1S00V RMS hipot. Optional mounting brack
ets are available. MPL types are based on Signal's 
"flat-head" style and feature low profile, 11S/230V 
primaries, hum-bucking construction, 1500V RMS 
hipot and the advantages of non-concentric wind
ing (low inter-winding capacitance, high isolation, 
and no need for an electro-static shield). 

All MP's are stocked in depth for immediate 
delivery. In addition, special variations can be 
supplied with reasonable delivery times. 

& DMPC TYPES 

Size L 

-2- 17/, 
y 10/8 

TYPE MPC ,., 
-rr=I ('. Spaces) 

flD~t 
~~ 
[1"0 

'I]CT":'O" c , 
o 5 
C 6 

(IO Pins) 7 
4Sraces} 

TYPE DMPC 

A·8 A·10 
W H (8 Pin) (10 Pin) B Lb •. 
1Jl6 1% .250 .200 1.300 .56 2it.- '1"0/, .250 .200 2.100 .75 

Always in Stock-

Optional Bracket 
No. I MWI MD 

10·SR 11'U.llV, 
24-SRJ.l%J.2 

"THE PRONTO CHALLENGE": - We ship 
your order in 24 hours and that's 

a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
Insilco 
International 
Specialty 
COmpany 

Recognized Component 
Underwriter. Labs Inc. 

DMPC & MPL TYPES 

115/230V 4j 
50/60 Hz 3~ 

:J 
E5 Fcr5VDC 

6 Output 

7 

E8 

For ±12V or 
9 ±15V Output 

10 
(See mechanical drawing for correct footprint) 

Signal Transformer. 

~merican Original. 
500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

A·2382 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

"2_4_I"TM style split-bobbin transformers for 
triple-output (ppl applications (type "TI 

Specifications @-
Recognized Component 
Underwriters Labs Inc. 

PART NUMBER DC OUTPUT SIZE 
PRIMARY 50/60Hz 

115 V 1151230V Regulator 1 Regulator 2 C, 
MT-6-12 DMT-6-12 5V @ 1.75A ±12V@ 210MA 6 10 KMFD 

@ 
MT-6-15 DMT-6-15 5V @ U5A ±15V @ 175MA 6 20V DC 
MT-7-12 DMT-7-12 5V @ 2.8A ±12V @ 350MA 7 15 KMFD 

@ 
MT-7-15 DMT-7-15 5V @ 2.8A ±15V @ 280MA 7 20V DC 
MT-8-12 DMT-8-12 5V @ 4A ±12V@ 600MA 8 26 KMFD 

@ 
MT-8-15 DMT-8-15 5V @ 4A ±15V @ 500MA 8 20V DC 

SUGGESTED COMPONENTS C2 C4 See Note CD 

C~ ICI@ IC2@ IC3@ 01 (1) 02(1) 

1.5 KMF[ LM-323K-5 LM-340K-12 LM-320K-12 3N253 3N247 
@ 

50V DC LM-323K-5 LM-340K-15 LM-320K-15 3N253 3N247 
2 KMFD LM-323K-5 LM-340K-12 LM-320K-12 MDA-400 3N247 

@ 
50V DC LM-323K-5 LM-340K-15 LM-320K-15 MDA-400 3N247 

3.1 KMF[ LM-338° LM-340K-12 LM-320K-12 MDA-800 3N247 
@ 

50V DC LM-338° LM-340K-15 LM-320K-15 MDA-800 3N247 

Note CD • Output capacitors C2 and C4 are required to stabilize regulators. Values can be 1 MFD min. tantalum or 10 MFD min. electrolytic, 20V min. 
Note 0 . LM-338 is an adjustable regulator and MFR's specifications (National Semiconductor) should be consulted for values of external components. 
Note @ . All IC's are National Semiconductor types. 
Note (1) All diodes are Motorola types. 

SCHEMATIC 

DIMENSIONS 
Size l W H A B Ml 

6 31. 11. 1';1" 2 ;;" H;, 2')1" 

7 3'1" 1'7;, 21- 2';';, 1 :;" 3Ya 

8 4 ;;2 21- 2 0/" 3 y" 1';', 3 9/,6 

Always in Stock-
"THE PRONTO CHALLENGE": - We ship 

your order in 24 hours and that's 
a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

lbs. 
1.1 

1.7 

2.75 

An 
Insileo 
International 
Specialty 
COmpany 

Signal Transfom,er. 

~merimn 0rigmaL 500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2383 



5600 TRANSFORMERS 5600 

reclifier povler Iransformen 
CHOICE OF SINGLE 115V OR DUAL 115/230V PRIMARIES 

16-1 
16-2. 
16-4 
16-6 
16-S 
16-12 
16-25 
16-50* 
16-100t 
24-1 
24-2 
24-4 
24-6 
24-S 
24-12* 
24-20* 
24-25* 
24-50* 

36-1 
36-2 
36-4 
36-6 
36-S* 
36-12* 
36-20* 
36-25* 
36-30* 

56-1 
56-2 
56-4 
56-6 
56-S* 
56-12* 
56-25* 

6S-1 
6S-2 
6S-4 
6S-6! 
6S-St 
6S-12* 

80,1 
SO-2 
SO-4 
SO-6t 
so-st 
SO-12* 

12.SV C.T. @ lA 
12.SVC.T.~2A 
12.SVC.T. 4A 
12.SV C.T. 6A 
12.SVC.T.@SA 
12.SVC.T.@12A 
12.SVC.T.@25A 
12.SVC.T. @ 50A 
12.SVC.T. @ 100A 

36V C.T. @ lA 
36V C.T. @ 2A 
36VC.T.@ 4A 
36VC.T. @6A 
36VC.T.@aA 
36V C.T. ~ 12A 
36V C.T. 20A 
36V C.T. 25A 
36V C.T. @ 30A 
36V C.T. @ 50A 

S6VC.T. ~ lA 
S6V C.T. 2A 
56V C.T. 4A 
S6VC.T. @ 6A 
S6V C.T. @ SA 
56VC.T.@ 12A 
56V C.T. @ 25A 
S6V C.T. @ 50A 

6SVC.T. @ lA 
6SV C.T. @ 2A 
6SVC.T. ~ 4A 
6SV C.T. 6A 
6SV C.T. SA 
6SV C.T. @ 12A 
6SV C.T. @ 2SA 

save.T. @ lA 
SOV C.T. @ 2A 
SOVC.T. ~ 4A 
SOV C.T. 6A 
SOVC.T. SA 
SOV C.T. @ 12A 
SOV C.T. @ 25A 

6,4V C.T. @ 2A 
6,4V C.T. @ 4A 
6,4V C.T. @ SA 
6.4VC.T. @12A 
6,4V C.T. @ 16A 
6,4V C.T. @ 24A 
6,4V C.T. @ 50A 
6,4V C.T. @ 100A 
6,4V C.T. @ 200A 

2A 
4A 
SA 
12A 
16A 
24A 
50A 
100A 
200A 
2A 
4A 
SA 
12A 
16A 
24A 
40A 
50A 
100A 
200A 

laVC.T. @2A 
laVC.T. @4A 
laVC.T.@aA 
lav C.T. @ 12A 
lav C.T. @ 16A 
lav C.T. @ 24A 
ISV C.T. @ 40A 
ISVC.T.@50A 
ISV C.T. @ 60A 
ISVC.T.@100A 

2SV C.T. @ 2A 
2SVC.T. @4A 
2SVC.T. @ SA 
2SVC.T.@12A 
2SVC.T.@16A 
2SV C.T. @ 24A 
2SV C.T. @ 50A 
2SV C.T. @ 100A 

34V C.T. @ 2A 
34V C.T. @ 4A 
34VC.T. @SA 
34V C.T. @ 12A 
34V C.T. @ 16A 
34V C.T. @ 24A 
34V C.T. @ SOA 

40VC.T. @2A 
40V C.T. @ 4A 
40VC.T. @SA 
40V C.T. @ 12A 
40VC.T.@16A 
40VC.T.@24A 
40V C.T. @ SOA 

C 
B 
B 
B 
B 
B 
B 
B 
B 

C 
C 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 
B 

B 
B 
B 
B 
B 
B 
B 

~ 
B 
B 
B 
B 
B 
B 

2". 
3V. 
3% 
3% 
33/. 
4V. 
4V, 
6% 
7V, 
3 
3 
3% 
4V. 
4V. 
4% 
5V. 
5V. 
6% 
7V, 

3 
3 3/. 
4V. 
4V, 
4V, 
5V. 
6% 
6'Y. 
6% 
6% 

3'Y. 
3% 
4% 
5V. 
SV. 
6% 
63/. 
7V, 

3% 
4V. 
4V, 
SV. 
5% 
6% 
6 3/. 

;j¥s 
4V. 
SV. 
5% 
6% 
6% 
7V, 

2 
2V, 2". 3U, 
3V. 
3% 
4V. 
6 
7V. 

2 
2% 
2% 
3V. 
3V, 
3% 
5% 
5% 
7V, 

2% 
2'~, 
3% 
3% 
4% 
5 
5% 
5'Y. 
6 
7V. 

2'l'. 
3% 
3% 
4% 
5 
5% 
7% 
7V, 

2''', 
3% 
4V, 
5 
SV, 
5'Y. 
7V. 

;J.K6 
3% 
4% 
SV, 
S% 
6 
6V, 

2", 
2V, 
2V, 
2''', 
3V. 
33{, 
4% 
4% 
5", 
2", 
2% 
2'%, 
3V. 
3V. 
33{, 
3% 
5", 
6% 

2'%. 
3U, 
3'Y. 
4% 
4% 
S~. 
5", 
2'%, 
33{, 
4% 
4% 
s~, 
S:v,. 
6V. 

with dual primary only. Therefore, prefix "Dl" is not required. . 
primary has added taps, I.E., 105/115/125V, Dual (Dl) version is l1S/230V only. 

All transformers are designed conservatively and are rated for 50/60 Hz. Only prime raw materials 
are used. Units are thoroughly impregnated and baked with Signal's own high gloss varnish. The 
transformers and chokes are rugged in construction, well insulated, and have a consistently uniform 
appearance. All ratings are at full load current continuous operation. Hipot rating of 1500V RMS is 
standard. 
Electrical ratings have been chosen to cover a wide range of applications. All transformers have two 
center-tapped secondary windings, which may beseriesorparallel connected as indicated in rating 
chart. 
*The secondary currents shown in the tables are RMS ratings. Depending upon rectifier circuit 
configurations, the RMS secondary current is different than the DC output current. This is indicated 
in tl)e chart below: 

Rectifier Type 
Full Wave Center-Tap 
Full Wave Center-Tap 
Full Wave Bridge 
Full Wave Bridge 

Filter Type 
Choke Input 
Capacitor Input 
Choke Input 
Capacitor Input 

RMS Secondary Current Is 
0.7 x DC Amps 
1 to 1.2 x DC Amps 
DC Amps 
1.6 to I.S x DC Amps 

For example, ina F.W. Bridge 
circuit with a capacitive filter, 
if the load is 1 Amp DC, the 
RMS Secondary current is 
1.6 to 1.8 Amp RMS. 

2% 
2V, 
2V, 
2'%. 
3Vo 
33{, 
4% 
4% 5". 
2318 
2'%. 
2'%. 
3V. 
3V. 
33{. 
33/. 5". 6% 

2% 
2':v,. 
33{. 
3% 
3% 
4% 
5", 5". 
5~. 
5~. 

2':v,. 
3V. 
33{, 
4% 
4% 5". 5". 6% 

2'%. 
3U. 
4% 
4% 
s:v" 
s:v" 
6'Y. 

Signal Transformer, 500 Bayview Avenue, Inwood, New York 11696 (516) 239-5777 

A·2384 For manufacturers' sales offices, see yellow pages 

2 
2% 
2V, 
2V. 
2% 
27/. 
4% 
4% 

2V. 
2318 
2% 
2'4 
3% 
3% 
3% 
3% 
4% 
5V. 

2% 
2V, 
3 2". 
3% 
3% 
SV. 
4'l'. 

2% 
2% 
3% 
3% 
37/. 
3'Y. 
SV. 

2Y2 
2% 
2'l'. 
3'l'. 
3% 
4V. 3". 

#S 
#S 
#S 
#S 
#S 

#10 
#10 
% 
% 

#S 
#S 
#S 

#10 
#10 
#10 
#10 
V. 
V. 

#S 
#S 

#10 
#10 
#10 
V. 
% 
% 
V. 
% 

#S 
#8 

#10 
#10 
% 
% 
V. 
V. 

#8 
#10 
#10 
V. 
V. 
V. 
V. 

#8 
#10 
V. 
% 
V. 
% 
V. 

1.2 
2.3 
2.S 
4.0 
4.5 
6.0 

12.5 
20.7 
34.5 

1.2 
1.7 
3.3 
4.5 
5,4 
7.9 

14.5 
26.5 
50.0 

2.6 
3.S 
6.S 
S.7 

11.0 
15.0 
22.S 
26.5 
31.5 
40.0 

3.5 
5.0 
7.7 

12.0 
17.0 
22.0 
3S.0 
56.3 

3.8 
6.S 

11.5 
IS.0 
19.0 
26.5 
39.7 

4.0 
6.S 

12.3 
19.0 
20.5 
29.0 
40.3 

~lltl HITS ~lE 
ITS STYLE C (2) 

Fax: (516) 239-7208 

EEM 1988 



5600 

1.0 TO 200 AMPS 

TRANSFORMERS 

filter chokes 
FOR MECHANICAL DIMENSIONS REFER TO 
TRANSFORMER OUTLINES ON PREVIOUS PAGE 

5600 

Signal's line of filter chokes is the most exten
sive available. It is designed to complement 
the selection of Rectifier Power Transformers 
so that a set may be specified for power sup
plies using inductive filters. 

Part No. 
Inductance Current Resistance Mig. Mig. Appro •• 

The inductance ratings given are minimum 
values guaranteed at full DC current. All reo 
sistance ratings are maximum values. SpeciRI 
variations or intermediate values of induc
tance. current, or resistance can be supplied 
promplly and accurately. 

(MHY) (Amps) (Ohms) Slyle L 

CH·l 100 1 1.5 B 3 
CH·2 70 2 0.9 B 3% 
CH-4 70 4 0.6 B 3'14 
CH-6 40 6 0.4 B 33/4 
CH-8 30 8 0.3 B 4V, 
CH-12 15 12 0.1 B 5V4 
CH-16 15 16 0.08 B 5V. 
CH-20 7 20 0.05 B 5V4 
CH-25 5 25 0.025 B 5% 
CH-30 4 30 0.01 B 6% 
CH-50 1.4 50 0.01 B 6% 

g~:~gg g:~ 100 0.005 B 63/, 
200 0.001 B 7'iz. 

dual chokes 
Series Connected Para tiel Connected 1-0-- -

Ind. Curro Res. Ind. Curro Res. 

W H ML MW Screw Lbs. 

2'/2 2'/2 2% 2 #8 2.3 
23;" 2~, 2'K, 2V, #8 3.2 
3V, 3% 3V, 2V, #8 5.3 
3% 3V. 3V, 3 #8 6.5 
35,.. 3% 3Y" 3 #10 8 
4 4U, 4:V, 3V, #10 13.7 
4% 4Y" 4% 3s/a #10 17.5 
4 ~JS, 4% 3V, #10 13.3 
43;" 4Y" 43/a 3% #10 17.8 
5 53/, 5~, 3:V, V. 24.4 
5V. 5% 5~, 33/. % 26.7 
6';" 5% ~ 4V, % 31.4 
7Yz. 6.'& 41-1 % 48.0 

Dimensions 
Mtg. 

,---
Mtg. Appr. 

FOR LOWER 
INDUCTANCE 
APPLICATIONS 

Part No. (MHY) (Amps) n (MHY) (Amps) fl Sly Ie L W H ML MW Screw Lbs. 

CL·I-2 72 1 1.4 18 2 0.35 C 2~, P;" 2~, N', - #8 0.9 
CL-2-4 40 2 0.7 10 4 0.18 C 3V, 2V, 23/. 2'K, - #8 1.5 
CL-4-8 20 4 0.3 5 8 0.07S B 3 2~, 2V, 2% 2V, #8 3.0 
CL-6-12 12 6 0.15 3 12 0.038 B 33,.. 3Yt6 2'%, 217,'6 2V, #8 4.0 
CL-12·24 4.8 12 0.052 1.2 24 0.013 B 3% 3U, 2'%, 21716 3 #8 5.3 
CL-25-50 1.2 25 0.012 0.3 50 0.003 B 3'14 3% 33,1, 3V, 2:V4 #8 6.0 
CL·50-100 0.5 50 0.0043 0.12 100 0.0011 B 4V, 3'14 3'14 3'14 2V, #8 8.0 

Signals Dual Chokes are supplied With 2 windings which may be senes or parallel connected With 
rating shown on chart. This line is basically designed 10r application requiring lower inductance 
value at high currents, such as low voltage. DC supplies or SCR filters. 

step clown auto transformers 
50/60 Hz 100-2000 VA-230/115V 

ENCLOSED 
STYLE "EB" 

OPEN FRAME 
STYLE "OF" 

(May be used step-up 
or step-down) 

Always in Stock-

UL APPROVED 2 PRONG LINE CORD 
RECEPTACLE - LOW REGULATION 
BLACK ENAMEL FINISH 

VA Cat. No. Width Depth Height 

100 110 1~, 23/a 2% 
120 112 2% 2V, 3V, 
150 115 2'/, 3:V. 3V, 
200 120 2~, 3V, 3V, 
250 125 2Y, 3~, 3V, 
300 130 3% 3~, 3~, 
500 150 3% 4% 3~, 
750 175 3% 5'/, 3~, 

1000 1100 4V, 5V, 5V, 
1500 1150 4V, 6V, 5V, 
2000 1200 4V, 7V, 5V, 

BLACK ENAMEL FINISH. 8" LEADS 

Mtg. Centers 

1112 x 11Yt6 
2% x 1'14 
2'/. x 2 
2V. x 2V, 
2V4 X 2';' 
2V, x 2Y,. 
2% x 3Y" 
2V, x 4Y" 
31/2 X ~Y2 
3V, X 4V, 
3V, X 5V, 

INEXPENSIVE VERSION FOR USE IN EQUIPMENT 
VA Cat. No. Width Depth Height Mtg. Center. 

100 110-0F 2V. 2 1171'6 21:X6 * 
120 112-0F 33,1, 2V, 2~, 2'K,x 1~, 
150 115-0F 33/, 23/4 2'/, 2'K, x 2V, 
200 120-0F 3% 2~, 2~, 2'K, x 2% 
250 125-0F 33/, 3V. 2~, 2'Ji, x 2% 
300 130-0F 33/4 3% 3V, 3V, x 2V, 
500 150-0F 33;" 4V. 3V, 3V, X 3';' 
750 175-0F 3'14 5% 3V, 3V, X4';' 

1000 1100-0F 5V. 4V, 43,1, 4:V, x 3V, 
1500 1150-0F 5% 5112 4:V, 4:V, x 4V, 
2000 1200·0F 5V. 6V, 4:V. 4:V, x 5V, 

• Part 110·0F is mounted by means of a channel with 2 mtg. tabs. 

Signal franstonner. 

Lbs. 

1.5 
3.0 
3.5 
4.0 
4.8 
5.5 
8 

11 
14 
20 
26 

Lbs. 

1.3 
2.5 
3.0 
3.5 
4.2 
5.0 
8.0 
il 
14 
19 
25 

"THE PRONTO CHALLENGE": - We ship 
your order in 24 hours and that's 

a promise we intend to keep. 

BUY DIRECT (516) 239-5777 

An 
Insilco 
International 
SpeCialty 
Company 

~merican OriginaL 500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2385 



5600 TRANSFORMERS 5600 

power isolalion Iransformen 
INDUSTRIAL GRADE/STEP-UP OR 
STEP-DOWN. MANY POSSIBLE 
VOLTAGE RATINGS. 

AVAILABLE FROM STOCK FOR IMMEDIATE SHIPMENT 
The "DU" and "SU" lines are designed for a maximum of 
55°C rise above ambient for use on standard power lines 
from 50 to 500 Cps. Only prime raw materials are used. 
Units are thoroughly impregnated and baked with Signal's 
own high gloss black baking varnish. The transformers are 
rugged in construction, well-insulated and have a consist
ently uniform appearance. All ratings are at full load cur
rent, continuous operation. 2500V. RMS Hipot is standard. 

Heavy 1/4 inch phenolic terminal boards are provided with 
plated brass screws and flat washers (10-32 on 1/4 and 112 
KVA, 1/4-20 on larger sizes). Connections can be easily 
made with a nut driver. It is also simple to alter the inter
connections to change transformer ratings. Electrostatic 
shields are provided grounded 10 Ihe core. The connection 
is made with a lug to ground and may be opened if an 
ungrounded shield is desired. 

DU SERIES 110/220 Dual Primary to 110/220V. Dual Sec. (Primary & Secondary may be reversed) 

As shown on the schematic diagram the "DU" line is designed with dual primaries and secondaries. All 
windings are identically rated at 0/104/110/120 volts. This permits series or parallel connections on ei 
primary or secondary. Therefore, a nominal 110 to 110 volt, 220 to 220 volt, 110 to 220 volt, or 220 to 11 
transformer can be set up. The winding taps permit intermediate series ratings such as 208, 214, or 230 
It is also possible to make auto-transformer connections by connecting a primary group in series wi 
secondary group. Such nominal ratings as 440 to 220 volts or 220 to 440 volts can be set·up, in addition 
standard ratings described above. A further advantage to auto-transformer connection is the fact 
the KVA rating of a particular type is doubled. 

KVA 
V. 0/208/220/240 

0/208/220/240 
0/208/220/240 
0/208/220/240 
0/208/220/240 
0/208/220/240 
0/208/220/240 
0/208/220/240 

t ±){, * ±Ya 

"SU" transformers are similar to "DU" types except that a 220/240V secondary is provided. 

Always in Stock-

Appr. 
Lb •. 

12 
18 
33 
56 
70 
89 

105 

Appr. 
Lb •. 

12 
18 

V. 33 
56 
70 
89 

105 

"THE PRONTO CHALLENGE": - We ship 
your order in 24 hours and that's An 

Signal Transfonner. 

~merican 0rigML a promise we intend to keep, 

BUY DIRECT (516) 239-5777 

Insilco 
International 
Specialty 
COmpany 

A·2386 For manufacturers' sales offices, see yellow pages 

500 Bayview Ave. 
Inwood, NY 11696 

Fax: (516) 239-7208 

EEM 1988 



5600 TRANSFORMERS 

W e've been saying that the industry knows Signal as the leader in standard magnetics. 
True enough. 

But. it's also true that some of our best customers have been buying custom 
transformers from us for years. And you can too ... whether you need a minor 
modification of one of our standard designs, or a brand new idea 
for a leading-edge design. 

Laminated core transformers, ferrites, powdered 
metaL tape-wound toroids - all of these are within 
Signal's capabilities. Signal's expertise extends 
across the spectrum of magnetics design. 

5600 

So when your design calls for magnetics that you 
can't find in our catalog, don't hesitate to pick up the 
phone and call us. Our staff of transformer experts will 
be happy to help with your design. 

When you're ready for custom magnetics, you're ready for Signal. 

Signal 
Transforll,er 

merican Original™ 

LAMINATED CORE 
TRANSFORMERS 
TOROID CORE 
TRANSFORMERS 

Come to Signal for our experience as the industry leader 
in 50/60 Hz laminated transformers. 

Tape wound core, powdered metal core, ferrite core - let us quote 
to your print or specs. 

POT CORE, EE AND EI Signal can fill your high frequency magnetics needs
FERRITE CORE TRANSFORMERS let us build your next prototype. 

For manufacturers' sales offices, see yellow pages A·2387 



5600 TRANSFORMERS 

PRICE LIST Effective Date: MARCH 15, 1988 

BOBBIN WOUND 
TRANSFORMERS. 

MORE-4-LESS'M 
Part No. Net Page No. 

M4L-1-3 $74.50 A·2373 
M4L-1-6 117.00 A·2373 
M4L-l-l0 161.00 A·2373 
M4L-2-3 74.50 A·2373 
M4L-2-6 117.00 A·2373 
M4L-2-10 161.00 A·2373 

ONE-4-ALL 1M 

Part No. Net Page No. 
14A-2.5-(ANY) $ 8.24 A·2374 
14A-5.0-(ANY) 8.88 A·2374 
14A-l0-(ANY) 9.84 A·2374 
14A-20-(ANY) 11.98 A·2374 
14A-30-(ANY) 13.52 A·2374 
14A-56-(ANY) 16.54 A·2374 

LP-34-700 
LP-34-1400 
LP-40-60 
LP-40-150 
LP-40-300 
LP-40-600 
LP-40-1200 
LP-56-45 
LP-56-100 
LP-56-200 
LP-56-425 
LP-56-850 
LP-88-28 
LP-88-65 
LP-88-130 
LP-120-20 
LP-120-50 
LP-120-100 
LP-230-10 
LP-230-25 
LP-230-50 

13.97 
16.58 
9.36 

10.32 
12.98 
13.97 
16.58 
9.36 

10.32 
12.98 
13.97 
16.58 
9.36 

10.32 
12.98 
9.36 

10.32 
12.98 
9.36 

10.32 
12.98 

A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 
A·2376 

ALL-4-0NE'M 

MICRO-PROCESSOR 
PC TYPES 

Part No. Net Page No. 
Part No. Net Page No. 

MPC-X-12 $10.70 A·2382 
A41-25-(ANY) $1307 A·2375 
A41-43-(ANY) 16.52 A·2375 
A41-80-(ANY) 22.36 A·2375 
A41-130-(ANY) 29.37 A·2375 
A41-175-(ANY) 33.38 A·2375 

MPC-X-15 10.70 A·2382 
MPC-Y-12 13.60 A·2382 
MPC-Y-15 13.60 A·2382 
OMPC-X-12 12.20 A·2382 
OMPC-X-15 12.20 A·2382 
OMPC-Y-12 14.85 A·2382 
OMPC-Y-15 14.85 A·2382 

FLAT-HEAD R PC TYPES MPL-6-12 12.80 A·2382 
MPL-6-15 12.80 A·2382 

Part No. Net Page No. MPL-12-12 14.65 A·2382 
MPL-12-15 14.65 A·2382 

LP-l0-250 $ 9.36 A·2376 
LP-l0-600 10.32 A·2376 
LP-l0-1200 12.98 
LP-l0-2400 13.97 
LP-l0-4800 16.58 

A·2376 
A·2376 
A·2376 
A·2376 

MICRO-PROCESSOR 
2-4-1 'M TYPES 

LP-12-200 9.36 
LP-12-450 10.32 A·2376 Part No. Net 
LP-12-900 12.98 A·2376 
LP-12-1900 13.97 A·2376 
LP-12-3800 16.58 A·2376 
LP-16-150 9.36 A·2376 
LP-16-350 10.32 A·2376 
LP-16-700 12.98 A·2376 
LP-16-1500 13.97 A·2376 
LP-16-3000 16.58 A·2376 
LP-20-125 9.36 A·2376 
LP-20-300 10.32 A·2376 
LP-20-600 12.98 A·2376 
LP-20-1200 13.97 A·2376 
LP-20-2400 16.58 A·2376 

MT-6-12 $13.90 
MT-6-15 13.90 
MT-7-12 18.35 
MT-7-15 18.35 
MT-8-12 24.15 
MT-8-15 24.15 
OMT-6-12 15.45 
OMT-6-15 15.45 
DMT-7-12 18.85 
DMT-7-15 18.85 
OMT-8-12 25.25 
DMT-8-15 25.25 

LP-24-100 9.36 A·2376 
LP-24-250 10.32 A·2376 
LP-24-500 12.98 A·2376 
LP-24-1000 13.97 A·2376 

SPLIT TRAN 
LP-24-2000 16.58 A·2376 
LP-30-85 9.36 A·2376 

Part No. 
LP-30-200 10.32 A·2376 ST-2-(ANY) 
LP-30-400 12.98 A·2376 ST-3-(ANY) 
LP-30-800 13.97 A·2376 ST-4-(ANY) 
LP-30-1600 16.58 A·2376 
LP-34-75 9.36 A·2376 

ST-5-(ANY) 
ST-6-(ANY) 

LP-34-170 10.32 A·2376 ST-7-(ANY) 
LP-34-340 12.98 A·2376 DST -2-(ANY) 

Signal Transformer Co., Inc. 
500 Bayview Ave., Inwood, NY 11696-1792 
Tel. (516) 239-5777 

Net 
$ 6.95 

7.09 
8.12 
9:14 

10.98 
12.63 
8.08 

TWX: 510-225-8440 Telex: 96-8112 Fax: 516-239-7208 

Page No. 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 
A·2383 

Page No. 
A·2377 
A·2377 
A·2377 
A·2377 
A·2377 
A·2377 
A·2377 

OST -3-(ANY) 
DST -4-(ANY) 
DST -5-(ANY) 
DST -6-(ANY) 
OST -7 -(ANY) 
ST-MS 
ST-MN 

8.35 
8.96 

10.19 
12.47 
14.14 
9.75/c 
9.75/e 

2-4-1 'M 

Part No. Net 
241-3-(ANY) $ 7.22 
241-4-(ANY) 7.92 
241-5-(ANY) 8.76 
241-6-(ANY) 11.98 
241-7-(ANY) 15.98 
241-8-(ANY) 21.37 
OP-241-4-(ANY) 9.66 
OP-241-5-(ANY) 10.60 
OP-241-6-(ANY) 13.59 
OP-241-7 -(ANY) 16.44 
OP-241-8-(ANY) 22.47 

PC POWER 
Part No. Net 

PC-10-90 $ 8.65 
PC-l0-12O 6.49 
PC-l0-440 7.60 
PC-l0-l000 8.75 
PC-l0-2400 11.98 
PC-12-70 8.65 
PC-12-100 6.49 
PC-12-350 7.60 
PC-12-800 8.75 
PC-12-2000 11.98 
PC-16-55 8.65 
PC-16-75 6.49 
PC-16-260 7.60 
PC-16-640 8.75 
PC-16-1500 11.98 
PC-20-4S 8.65 
PC-20-60 6.49 
PC-20-220 7.60 
PC-20-500 8.75 
PC-20-1200 11.98 
PC-24-35 8.65 
PC-24-50 6.49 
PC 24 180 7.60 
PC-24-450 8.75 
PC-24-1000 11.98 
PC-28-30 8.65 
PC-28-40 6.49 
PC-28-160 7.60 
PC-28-360 8.75 
PC-28-800 11.98 
PC-34-25 8.65 
PC-34-35 6.49 
PC-34-125 7.60 
PC-34-300 8.75 
PC-34-700 11.98 
PC-40-20 8.65 
PC-40-30 6.49 
PC-40-110 7.60 
PC-40-250 8.75 
PC-40-600 11.98 
PC-56-15 8.65 
PC-56-20 6.49 
PC-56-80 7.60 

5600 

Signal 
Transformer. 

Thejmerican , t:{'brisinal• 

A·2377 
A·2377 
A·2377 
A·2377 
A·2377 
A·2377 
A·2377 

Page No. 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 
A·2381 

Page No. 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 

PC-56-180 8.75 
PC-56-420 11.98 
PC-120-8 8.65 
PC-120-10 6.49 
PC-120-35 7.60 
PC-120-85 8.75 
PC-120-200 11.98 
OPC-l0-90 10.00 
OPC-l0-120 7.55 
OPC-l0-440 8.83 
OPC-l0-l000 10.22 
OPC-l0-2400 13.24 
OPC-12-70 10.00 
OPC-12-100 7.55 
OPC-12-350 8.83 
OPC-12-800 10.22 
OPC-12-2000 13.24 
OPC-16-55 1000 
OPC-16-75 7.55 
OPC-16-260 8.83 
OPC-16-640 10.22 
OPC-16-1500 13.24 
OPC-20-45 10.00 
OPC-20-60 7.55 
OPC-20-220 8.83 
OPC-20-500 10.22 
OPC-20-1200 13.24 
OPC-24-35 10.00 
OPC-24-50 7.55 
OPC-24-180 8.83 
OPC-24-450 10.22 
OPC-24-1000 13.24 
OPC-28-30 10.00 
OPC-28-40 7.55 
OPC-28-160 8.83 
OPC-28-360 10.22 
OPC-28-800 13.24 
OPC-34-25 10.00 
OPC-34-35 7.55 
DPC-34-125 8.83 
OPC-34-300 10.22 
DPC-34-700 13.24 
DPC-40-20 10.00 
DPC-40-30 7.55 
DPC-40-110 8.83 
DPC-40-250 10.22 
DPC-40-600 13.24 
DPC-56-15 10.00 
DPC-56-20 7.55 
OPC-56-80 8.83 
DPC-56-180 10.22 
DPC-56-420 13.24 
OPC-120-8 10.00 
DPC-120-10 7.55 
DPC-120-35 8.83 
DPC-120-85 10.22 
OPC-120-200 13.24 
10-BR .75 
24-BR .75 

DISCOUNT 
SCHEDULE* 

Quantity Discount 
1-9 Net 

10-24 25% 
25-49 35% 
50-99 43% 

100-249 50% 
250 Over Quote 

* 

A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 
A·2378 

Different part numbers may 
not be aggregated to obtain 
quantity discount. Terms: Net 
30 days on approved credit. 
FOB Factory, Inwood, NY. 
Prices subject to change 
without notice. 

A·2388 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

PRICE LIST Effective Date: MARCH 15, 1988 

CONVENTIONAL 
POwa MAGNETICS 

RECTIFIER POWER 
Part No. Net Page No. 

10-1 $2490 A·2384 
10-2 28.80 A·2384 
10,4 32.55 A·2384 
10-6 42.15 A·2384 
10-8 45.50 A·2384 
10-12 50.65 A·2384 
10-25 71.25 A·2384 
10-50 11300 A·2384 
10-100 178.00 A·2384 
12.8-1 26.55 A·2384 
12.8-2 34.35 A·2384 
12.8-4 40.50 A·2384 
12.8-6 46.50 A·2384 
12.8-8 49.25 A·2384 
12.8-12 56.85 A·2384 
12.8-25 78.00 A·2384 
12.8-50 124.00 A·2384 
12.8-100 188.00 A·2384 
16-1 23.27 A·2384 
16-2 25.74 A·2384 
16-4 36.40 A·2384 
16-6 42.77 A·2384 
16-8 51.24 A·2384 
16-12 56.25 A·2384 
16-25 94.00 A·2384 
16-50 17300 A·2384 
16-100 248.00 A·2384 
24-1 25.60 A·2384 
24-2 29.25 A·2384 
24-4 36.70 A·2384 
24-6 44.85 A·2384 
24-8 50.60 A·2384 
24-12 72.50 A·2384 
24-20 97.00 A·2384 
24-25 114.00 A·2384 
24-50 157.00 A·2384 
24-100 268.00 A·2384 
36-1 26.90 A·2384 
36-2 33.00 A·2384 
36-4 44.95 A·2384 
36-6 52.55 A·2384 
36-8 66.10 

56-25 
56-50 
68-1 
68-2 
68-4 
68-6 
68-8 
68-12 
68-25 
80-1 
80-2 
80-4 
80-6 
80-8 
80-12 
80-25 
OL-10-1 
OL-10-2 
OL-10-4 
OL-10-6 
OL-10-8 
OL-10-12 
OL-10-25 
OL-10-50 
OL-10-100 
OL -12-8-1 
OL-12-8-2 
OL-12-8-4 
OL-12-8-6 
OL-12-8-8 
OL-12-8-12 
OL-12-8-25 
OL-12-8-50 
OL -12-8-100 
OL-16-1 
OL-16-2 
OL-16-4 
OL-16-6 
OL-16-8 
OL-16-12 

187.00 
363.00 
36.25 
47.30 
64.80 
83.00 

106.00 
153.00 
240.00 
34.50 
44.95 
71.90 

104.00 
119.00 
145.00 
228.00 
26.15 
30.24 
34.19 
44.27 
51.46 
57.42 
81.00 

128.00 
202.00 
27.89 
36.08 
42.53 
48.83 
51.98 
59.73 
82.00 

130.00 
197.00 
24.44 
2703 
38.22 
44.92 
53.81 
58.75 
99.00 

OL-36-12 
OL-36-20 
OL-36-25 
OL-36-30 
OL-56-1 
OL-56-2 
OL-56-4 
OL-56-6 
OL-56-8 
OL-56-12 
OL-56-25 
OL-68-1 
OL-68-2 
OL-68-4 
OL-68-6 
OL-68-8 
OL-68-12 
OL-80-1 
OL-80-2 
OL-80-4 
OL-80-6 
OL-80-8 
OL-80-12 

Part No. 
CH-1 
CH-2 
CH-4 
CH-6 
CH-8 
CH-12 
CH-16 
CH-20 
CH-25 
CH-30 
CH-50 
CH-100 
CH-200 

90.00 
133.00 
141.00 
168.00 
32.60 
38.10 
49.16 
69.38 
97.00 

117.00 
197.00 
38.09 
49.69 
68.04 
87.00 

111.00 
160.00 
36.23 
47.15 
75.50 

110.00 
125.00 
153.00 

CHOKES 
Net 

$1995 
25.50 
41.15 
44.80 
48.95 
67.45 
95.00 
77.00 
89.00 

111. 00 
121.00 
139.00 
204.00 

5600 

Signal 
TransfOrmer. 

The,merkan 
~Original. 

A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 

Page No. 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 
A·2385 

POWER ISOLATION 
TRANSFORMERS 

Part No. Net Page No. 
OU-% $98.00 A·2386 
OU-% 124.00 A·2386 
OU-1 202.00 A·2386 
OU-2 276.00 A·2386 
OU-3 382.00 A·2386 
OU-5 468.00 A·2386 
OU-7.5 615.00 A-2386 
OU-10 838.00 A-2386 
SU-% 98.00 A·2386 
SU-% 124.00 A-2386 
SU-1 202.00 A-2386 
SU-2 276.00 A-2386 
SU-3 382.00 A-2386 
SU-5 468.00 A-2386 
SU-7.5 615.00 A-2386 
SU-10 838.00 A·2386 

AUTO TRANSFORMERS 
Part No. Net Page No. 

110 $33.00 A-2385 
112 37.40 A-2385 
115 39.05 A-2385 
120 40.70 A·2385 
125 42.90 A-2385 
130 46.20 A-2385 
150 53.90 A·2385 
175 66.00 A-2385 
1100 85.00 A-2385 
1150 109.00 A·2385 
1200 132.00 A·2385 
110-0F 20.15 A-2385 
112-0F 24.40 A·2385 
115-0F 26.50 A·2385 
120-0F 28.10 A·2385 
125-0F 30.55 A-2385 
130-0F 33.95 A·2385 A·2384 

36-12 87.00 A·2384 

OL -16-25 
OL-16-50 
OL-16-100 
OL-24-1 
OL-24-2 
OL-24-4 
OL-24-6 
OL-24-8 
OL-24-12 
OL-24-20 
OL-24-25 
OL-24-50 

182.00 
253.00 
26.81 
30.67 
38.53 
47.09 
52.90 
76.00 

A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 
A·2384 

DUAL CHOKES 150-0F 43.25 A-2385 
175-0F 56.75 A·2385 36-20 

36-25 
36-30 
36-50 
56-1 
56-2 
56-4 
56-6 
56-8 
56-12 

An 
Insileo 
International 
Specialty 
COmpany 

128.00 A·2384 
139.00 A·2384 
163.00 A·2384 
211.00 A·2384 
31.05 A·2384 
36.30 A·2384 
46.80 A·2384 
66.10 A·2384 
93.00 A·2384 

11100 A·2384 

Signal Transformer Co., Inc. 

OL -36-1 
OL-36-2 
OL-36-4 
OL-36-6 
OL-36-8 

500 Bayview Ave., Inwood, NY 11696-1792 
Tel. (516) 239-5777 
TWX: 510-225-8440 Telex: 96-8112 
Fax: 516-239-7208 

EEM 1988 

100.00 
120.00 
165.00 
28.26 
34.66 
47.22 
55.16 
69.38 

Part No. 
CL-1-2 
CL-2-4 
CL-4-8 
CL-6-12 
CL-12-24 
CL-25-50 
CL-50-100 

Net Page No. 
$18.15 A-2385 
20.70 A-2385 
35.75 A·2385 
40.00 A·2385 
46.00 A·2385 
54.00 A-2385 
73.00 A·2385 

For manufacturers' sales offices, see yellow pages 

1100-0F 65.10 
1150-0F 100.00 
1200-0F 119.00 

DISCOUNT 
SCHEOULE* 

Quantity Discount 
1-9 Net 

10-24 25% 
25-49 35% 
50-99 43% 

100-249 50% 
250 Over Quote 

* 

A-2385 
A·2385 
A-2385 

Different part numbers may 
not be aggregated to obtain 
quantity discount. Terms: Net 
30 days on approved credit. 
FOB Factory, Inwood, NY. 
Prices subject to change 
without notice. 

A-2389 



TRANSFORMERS 5600 

TALEMA ELECTRONIC INC. 
301 NORTH HIGHWAY 63 
ROLLA, MISSOURI 65401 
314/364-0882. FAX: 314-364-6320 

IN·RUSH CURRENT 
Due to the lack of air gaps, toroidal components generally have a 
higher in-rush current than normal transformers. For main fuses we 
recommend the use of slpW blowing types, especially for output 

. power rates in excess of~OO VA. 

FREQUENCY RANGE 
TALEMA power transformers may be designed for international 
operating frequencies and operate up to 450 Hz maximum. With 
increasing frequency, the transformer size decreases accordingly. 
Core materials for frequencies up to 100 KHz are available in 
materials such as thin tape wound nickel alloy, molded powder 
cores or sintered ferrite. 

AUTOTRANSFORMERS 
An autotransformer allows smaller dimensions and a more 
economical overall design in cases where galvanically separated 
windings are not required. 

U max. 
O}TranSf' power size 

U min. 

° 

00 00 

U max. * U min. 
= Pout ----- IVAI 

U max. 

Pout = Output Power IVA) 

Umin. 
Optimum Size = < 0.5 

U max. 

VOLTAGE DROP 
The secondary voltages and currents are valid as shown on page 4 
for normal output power. At partial load the output voltage, as a 
function of transformer size, will be accordingly higher. Graph 2 
shows the percent of voltage increase for standard toroidal 
transformers at no load conditions. 

n% 
Uo = V load (1 + n %) 

20 

'" 15 

~ 
~ r-

10 

5 

15 100 200 500 1000 2000 5000 IVA) 
Graph 2 

DUTY CYCLE 
A smaller transformer can be used if the load is intermittent. 
Because the output power in this case sionificantiv exceeds the 
nominal power, the secondary voltage drops below the voltages 
shown on page 4. The voltage drop increases proportionately with 
the current being drawn. 

Pout:o;;; Poom$. IVA) 
t 

EFFICIENCY 

T 

T ~ than heat sink coefficient 

Graph 4 shows typical efficiency which can be expected as a 
function of the power relationship Po", 1 Poom and transformer size. 
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mROIOAL COMPONENTS 
TECHNICAL INFORMATION 

TEMPERATURE RISE 
TALEMA toroidal components are designed for a temperature rise 
of 25°C to 45°C at full load. Designs are available which employ 
higher temperature rise above ambient. Heat sink, mounting 
configuration, load duty cycle and ventilation are important 
considerations. 

RECTIFYING 
Figures 5 and 6 give formulas for calculation of approximate values 
of the transformers and are primarily dependent on the size of the 
loading capacitor to be used. The applied form factor "F" is rated 
between 1.1 for smaller capacitors, up to 2.5 for relatively larger 
capacitors. 

'oc 

0+:9" 
I [AI 

(Sec _1\ 

c 1 F1 . 

, Bridge = '/120 at 60 cycles 
Fig. 5 Fig. 6 

SPECIAL COMPONENTS 
If we do not have a standard which meets your requirements, we 
can offer expert engineering assistance to develop the special you 
need. We can supply other sizes as well on short notice. 

SPECIAL OPTIONS 
• Power: 5 VA-7.5 KVA per 

phase 
• Assembled three phase sets 
• Special sizes-extremely flat 

or small diameter 
• Static copper shielding 
• Magnetic shielding 
• Operating frequencies to 

20 KHz 

• Potting in special housings 
• Secondary voltages to 2000 V 
• Up to 8 primaries or taps 
• Reinforced dielectric to 4.5 

KV/AC 
• Special housing upon request 

ORDERING INFORMATION 
Special Transformers (for special transformers, the following 
information is required) 
1 . Total Output Power VA 
2. Ambient Temperature °C 
3. Phase 
4. Frequency Hz 
5. Dimensions mm 
6. Weight kg 
7. Load: Rectifier 

Resistance 
Inductance 

8. Primary 
1) V, Tap V 
2) V, Tap V 

9. Static Shield 
10. Test voltage, Primary-Secondary, etc. kv 
11. Secondary 

1) V, A, Tap V 
2) V, A, Tap V 
3) V, A, Tap V 
4) V, A, Tap V 

12. Magnetic Shield 
13. Mounting-Encapsulation without centering washers, with 

centering washers, in nylon housing, with mounting plates. 

A·2390 For manufacturers' sales offices, see yellow pages EEM 1988 
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TALEMA ELECTRONIC INC. 
301 NORTH HIGHWAY 63 
ROLLA, MISSOURI 65401 
314/364-0882· FAX: 314-364-6320 

mROIDAL COMPONENTS 
TECHNICAL INFORMATION 

CUSTOMER STANDARDS 
Toroidal transformers with centering washers are available from 15 
VA through 1000 VA - All are UL recognized and marked. 

With or Without r. .. ,nt",.inln 

Potted in Nylon Case 

With Mounting Plates 
120 0.75 11.7 16A 100 66 1.6 
160 1.00 16.7 23.3 120 64 2.1 
225 lAO 18.0 25.0 120 72 2.6 
300 2.00 19.0 26.0 120 82 3.0 
500 2.50 25.0 35.0 145 90 4.6 
625 3.00 31.0 43.0 145 100 5.3 

1000 4.70 34.0 47.0 175 102 7.7 

120VA-l000VA . 
h 

D}Jcentering Washer mm 
Mtg. 

I Torque 
Power C D E IN-LB 

~f®1 ~,-~~ 
Q 
rrtDl 

15 5 4.2 50 3.5 

I 30-50 7 5.2 60 7 
80-120 7 6.2 70 10 

I 
160-300 7 6.2 90 15 
500-625 7 6.2 112 15 

1500-1000 10 12 145 18 

UL RECOGNIZED STANDARD TRANSFORMERS 

ORDERING INFORMATION 
Orders for standard transformers must include the following information: 
1. Trans. part no. 2. Quantity per item 3. Method of shipment 
4. Delivery address 5. Date of delivery 

CONNECTION WIRES 
Standard length: 200 mm 
(both secondaries can be series or parallel connect). 

~~][~~ ]" 
(yellow) 

(white) [0 

(yellow) 

o [~ 
(red) 

(red) 
(black) (yellow) (black) 

UL RECOGNIZED STANDARD 
TOROIDAL TRANFORMERS 

Part Number Voltage 

15 VA UROOI5-1-010 10 
UROO15·1-015 15 
UROOI5-1-030 30 
UROO15-2-006 2x6 
UROO15·2-010 2xl0 
UROOI5-2-012 2x12 
UROO15·2-015 2x15 
UROO15·2-018 2x18 

30 VA UR0030-1-010 10 
UR0030-1-024 24 
UR0030-1-030 30 
UR0030·2-006 2x6 
UR0030·2-010 2xl0 
UR0030-2·015 2x15 
UR0030-2-018 2x18 

50 VA UR0050-1-024 24 
U R0050-1-035 35 
UR0050+117 117 
UR0050-2-006 2x6 
UR0050-2-010 2xl0 
UR0050-2-015 2x15 
UR0050-2-020 2x20 

80 VA UR0080-1-015 15 
UR0080-1-024 24 
UR0080-1-035 35 
UR0080-2-042 42 
UR0080-2-117 117 
UR0080-2-006 2x6 
UR0080-2-018 2x18 
UR0080-2-022 2x22 
UR0080-2-030 2x30 

120 VA UROI20-1-024 25 
UROI20-1-042 42 
UROI20-1-117 117 
UROI20-2-018 2x18 
UROI20-2-022 2x22 
UR0120-2-030 2x30 

160 VA UROI60-1-024 24 
UR0160-1-042 42 
UROI60-1-054 54 
UROI60-1-117 117 
UROI60-2-018 2x18 
UR0160-2-022 2x22 
UROI60-2-030 2x30 

22S VA UR0225-1-024 24 
UR0225-1-060 60 
UR0225-1-117 117 
UR0225-2-030 2x30 

330 VA UR0300-1-024 24 
UR0300-1-060 60 
UR0300-1-117 117 
UR0300-2-030 2x30 

500 VA UROSOO-I-117 117 
UR0500-2-024 2x24 
U ROS00-2-030 2x30 
UR0500-2-060 2x60 

625 VA UR062S-1·117 117 
UR0625-2-024 2x24 
U R0625-2-030 2x30 
UR0625-2-060 2x60 

800 VA UR0800-1-117 117 
UR0800-2-024 2x24 
UROa00-2-030 2x30 
UR0800-2-060 2x60 

1000 VA UR1000-1-117 117 
UR1000-2-024 2x24 
UR 1 000-2-030 2x30 
UR1000-2-060 2x60 

Primary Copper Loss 

~ 
Dimensions 

Second- Current No Resistance No Load T=20· C T=120· C 
and weight 
with Center-

dary with Load T= 20· C Core Loss W W ingWashers 
Power Load Current Ohm W 

c/>,mm VA A mA Helghtlmm Welghtlkg 
15 0.15 1.8 43 0.21 2.1 2.9 60 31 0.3 
30 0.31 2.3 23 0.27 4.1 5.6 72 32 0.48 
50 0.49 3.8 11 0.44 5.0 6.9 82 35 0.67 
80 0.79 4.4 7.4 0.52 8.5 11.8 95 36 0.92 

120 1.2 6.6 4.5 0.78 10.4 14.5 95 45 1.2 
160 1.6 7.2 3.1 0.85 13.9 19.5 115 40 1.5 
225 2.1 10.9 1.9 1.3 16.5 23.0 115 48 1.9 
300 2.8 14.4 1.4 1.7 18.3 25.5 115 58 2.5 
500 4.6 21.5 0.5 2.5 24.6 34.3 140 60 3.6 
625 5.8 24.8 0.4 2.9 31.6 44.0 160 48 4.4 
800 7.3 33.3 0.3 3.9 33.0 46.0 160 60 5.6 

1000 9.0 41,3 0.2 4.8 41.1 57.3 160 72 6.7 

EEM 1988 For manufacturers' sales offices, see yellow pages 

No Load 
Current Voltage 

1.50 11.9 
1.00 17.8 
0.50 35.7 
1.25 2x7.2 
0.75 2xll.9 
0.62 2x14.3 
0.50 2x17.8 
OAI 2x21A 

3.00 11.9 
1.25 28.6 
1.00 35.7 
2.50 2x7.2 
1.50 2xl1.9 
1.00 2x17.8 
0.83 2x21 A 

2.10 27.8 
1.40 40.6 
0.43 135.8 
4.10 2x6.9 
2.50 2xl1.6 
1.60 2x17A 
1.25 2x23.2 

5.30 17A 
3.30 27.8 
2.30 40.6 
1.90 48.7 
0.68 13S.8 
6.60 2x6.9 
2.20 2x20.9 
1.80 2x25.5 
1.30 2x34.8 

5.00 27.2 
2.80 47.5 
1.00 132.3 
3.30 2x20A 
2.70 2x24.9 
2.00 2x34.5 

6.70 27.3 
3.80 47.8 
2.90 61.6 
1.37 133.3 
4.40 2x20.5 
3.60 2x25.1 
2.60 2x34.2 

9AO 27.0 
3.70 67.2 
1.90 131.0 
3.70 2x33.7 

12.50 26.2 
5.00 65.8 
2.60 128.0 
5.00 2x32.9 

4.30 126.5 
10.40 2x25.9 
8.30 2x32.4 
4.20 2x6S.2 

5.30 127.0 
13.00 2x26.0 
10AO 2x32.7 
5.20 2x65.0 

6.80 125.2 
16.70 2x25.5 
13.30 2x32.2 
6.70 2x64.0 

8.50 123.4 
20.80 2x25.6 
16.70 2x31.4 
8.30 2x63.4 

A·2391 



rTf' i ,11' 
1!::;\~;i1 

(A) (pH) 
0,63 500 

1000 
2500 
4000 
6000 

1 500 
1000 
2500 
4000 
6000 

1,6 500 
1000 
2500 
4000 

2 315 
630 

1000 
1600 
2500 

2,5 200 
400 

1000 
1600 
2500 

3,15 250 
630 

1000 
1600 
2000 

4 160 
250 
500 

1000 
2000 

5 100 
250 
630 

1250 
1600 

6,3 63 
200 
400 
630 

1000 

TRANSFORMERS 5600 

TALEMA ELECTRONIC INC. FILTER CHOKES 
301 NORTH HIGHWAY 63 Switched power supplies allow small size with high efficiency and stabilized 

output. Switching regulators use a load coil for interim energy storage, The 
use of powdered iron cores for this purpose gives excellent efficiency and 
outstanding alternating field modulation along with the possibility of an 
extensive constant inductivity over a wide, varying bias current. 
Additionally, powdered iron cores give outstanding results in ringing choke 
applications and in filter circuits requiring small dimensions and high "0," 
with operating frequencies of up to 300 kHz, 

ROLLA, MISSOURI 65401 
314/364-0862 • FAX: 314-364-6320 

1 . 

c.l1~ 
NO.17 8 

Reu Housing 
Height 

(mO) No, mm 
750 17 11 
760 22 13,5 
850 29 13,5 

1100 29 13,5 
1300 32 20 
200 22 13,5 
280 29 13,5 
500 29 13,5 
900 32 20 
900 42 20 
115 29 13,5 
195 32 20 
350 42 20 
450 49 30 

70 29 13,5 
100 29 13,5 
i45 42 20 
190 42 20 
290 49 30 

80 29 13,5 
130 29 13,5 
145 42 20 
250 42 20 
320 49 30 

80 29 13,5 
110 42 20 
160 42 20 
220 42 20 
240 49 30 

40 29 13,5 
45 42 20 
85 42 20 

130 42 20 
200 49 30 

28 29 13,5 
38 42 20 
80 42 20 

120 49 30 
150 49 40 

17 29 13,5 
40 42 20 
55 42 20 
65 49 30 

100 49 30 

1 5 

r====rr [l.~ ;'--';ITQ ~ 2022.S , '"" 1 I ,1f 1.'-,-"11.'[1 
!--20-t ~,,~~ ~",JJ 1--""-

7 
NO. 22 

NO.60K 

Part No, 

so 
0,63/500/17/1 - P 
0,63/1000/22/1 - P 
0,63/2500/29/1 - P 
0,63/4000/29/1 - P 
0,63/6000/3211 - P 
1,01500/2211 - P 
1,0/1000/29/1 - P 
1,0/2500/2911 - P 
1,0/4000/3211 - P 
1 ,0/6000/4212R - P 
1,6/500/2911 - P 
1,6/1000/3212R - P 
1,6/2500/4211 - P 
1,6/4000/4911 - P 
2,0/315/29/1 - P 
2,0/630/29/1 - P 
~,0/1 000/4211 - P 
2,0/1600/42/1 - P 
2,0/2500/49/1 - P 
2,5/200/29/2R - P 
2,5/400/29/2R - P 
2,5/1000/4212R - P 
2,5/1600/4212R - P 
2,5/2500/49/2R - M 
3,15/250/29/2P - P 
3,15/630/42/2R - P 
3,15/10oo/42/2R - M 
3, 15/1600/42/2R - M 
3, 15/2000/49/2R - M 
4,0/160/29/1 - P 
4,0/250/42/1 - P 
4,0/500/42/1 - M 
4,0/1000/42/2R - M 
4,0/20oo/49/2R - M 
5,O/100/29/2P - P 
5,O/250/42/2R - P 
5,0/630/4212R - M 
5,0/1250/49/2R - M 
5,O/1600/49/2R - M 
6,3163129/1 - P 
6,3/200/4212P - P 
6,3/400/4212P - M 
6,3I630/49/2P - M 
6,3Il000/49/2P - M 

b 

Terminals 

Winding Pins 
1 1 - 8 
1 1-7 
1 5 - 8 
1 5-8 
1 1-4 
1 1-7 
1 5- 8 
1 5-8 
1 1-4 
2R 1-5/13-12 
1 5-8 
2R 1-4/9-8 
1 1-5 
1 7-10 
1 5-8 
1 5-8 
1 1-5 
1 1-5 
1 7-10 
2R 5-8/2-1 
2R 5-8/2-1 
2R 1-5/13-12 
2R+ 1-5/13-12+ 
2R+ 7-10/3-2+ 
2P 5/2 -8/1 
2R 1-5113-12 
2R 1-5/13-12 
2R 1-5/13-12 
2R 7-10/3-2 
1 5-8 
1 1-5 
1 1 - 5 
2R I-S/13-12 
2R 7-10/3-2 
2P 5/2- 811 
2R 1-5113-12 
2R 1-5/13-12 
2R 7:10/3-2 
2R 7-10/3-2 
1 5-8 
2P 1/13-5/12 
2P 1/13-S/12 
2P 7/3 -10/2 
2P 7/3 -10/2 

o 
mm 
0,6 
0,6 
0,6 
0,6 
0,6 
0,6 
0,6 
0,6 
0,6 
0,6 
0,8 
0,8 
0,8 
0,8 
0,8 
0,8 
0,8 
0,8 
0,8 
0,9 
0,9 
0,9 
0,9 
0,9 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,0 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 
1,2 

NO.29 8 

I. 

(A) 
8 

10 

16 

20 

25 

31,5 

40 

50 

63 

L 

(pH) 
63 

125 
250 
400 
630 

63 
100 
160 
400 
630 

63 
100 
160 
250 
400 

21 
40 
63 

100 
160 

21 
40 
63 

100 
160 

13,5 
21 
40 
63 

125 
13,5 
21 
40 
63 

125 
8,5 

13,5 
21 
40 
63 

8,5 
13,5 
21 
40 

5 'I. 1 1 9 

." j.+.j TID , ." f> ' '0"'[ .tel"l, 1 
"-",~ l--:::t.L ~:n.5 20 5 -32- 4 4 8 8 1 

NO. 32 

a 1214 

., -1 
b 789 

Reu' 1_.;.H,"0F,USC';-i",ng":-:-1 Part No, Terminals 

(mO) 
12 
20 
35 
45 
45 
14 
18 
22 
24 
26 

9 
13 
12 
12 
14 
3,0 
5,5 
7,0 
8,5 
9,5 
3,5 
5,5 
7,0 
6,0 
7,0 
2,5 
3,0 
3,5 
3,5 
4,0 
1,5 
1,9 
2,7 
3,1 
3,7 
1,2 
1,2 
1,6 

.2,2 
2,8 
0,7 
0,9 
1,2 
1,4 

Height 
No_ mm 
32 20 
42 20 
42 20 
49 30 
49 35 
32 20 
42 20 
42 20 
49 30 
49 40 
42 20 
49 30 
49 35 
49 40 
70 45 
42 20 
49 30 
49 40 
60 35 
60 35 
42 20 
49 30 
49 40 
70 45 
80 50 
42 20 
49 30 
49 40 
70 45 
80 50 
42 25 
49 30 
60 35 
70 45 
80 50 
49 30 
60 35 
70 45 
80 50 
80 50 
60 40 
70 45 
70 45 
80 52 

so 
8,0/63/3212P - P 
8,0/125/42/2P - M 
8,0/250/42/2P - M 
8,0/400/49/2P - M 
8,0/630/49/2P - M 
10/63/32/2P - M 
10/1OO/42/2P - M 
10/160/42/2P - M 
1 0/400/49/2P - M 
10/630/49/2P - M 
16/6314211 K - M 
16/100/49/1K - M 
16/160/49/1K - M 
16/250/49/1K - M 
16/400/70/1K - M 
20/21142/1 K - M 
20/40/49/1 K - M 
20/63/49/1 K - M 
20/100/6011 K - M 
20/160/60/1K - M 
25/2114211 K - M 
25/40/49/1 K - M 
2S/63149/1K - M 
2S/loo/70/1K - M 
25/160170/1K - M 
31,5/13,5/4211 K - M 
31,5/2114911 K - M 
31,5/40/4911 K - M 
31,5/6317011 K - M 
31,S/125/70/1 K - M 
40/13,5/42/1K - M 
40/21/49/1K - M 
40140/60/1 K - M 
40163170/1 K - M 
40/125/70/1K - M 
50/8,5/49/1 K - M 
50/13,5/60/1K - M 
50/21/70/1 K - M 
50/40/80/1 K - M 
50/63/70/1 K - M 
6318,5/60/1 K - M 
63113,5170/1 K - M 
63121 170/1 K - M 
6314017011 K - M 

Winding 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
2P 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 
lK 

o 
Pins mm 

119-418 1,2 
1/13-5/12 1,2 
1/13-5112 1,2 
7/3 -10/2 1,2 
7/3 -10/2 1,2 
1/9-4/8 1,4 

1/13-5/12 1,4 
1113-5112 1,4 
7/3 - 10/2 1,4 
7/3-10/2 1,4 

a-b 
a-b 
a-b 
a-b 
a-b 
~·b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 
a-b 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

1. SO = Filter choke 
5, CirCUit 1 = One winding 

2P = 2 windings, parallel connection 
2A = 2 windings, series connection 
1 K = 1 winding, cable connection 

2, I = Operating current (A) 
3, L = Inductance at rated current (pH) 
4, Case No. 

A·2392 

3 = 1 winding, three connections 

6. Core 
P = Powdered iron core 
M = Tape wound core 

For manufacturers' sales offices, see yellow pages 

+ (also available in configuration 3) 
• Reu = Winding resistance at 20· C 

EEM 1988 
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TRANSFORMERS DESIGNED FOR THE 90's 

Stancor ... Serving the electronics industry for over 60 years with 
high quality off-the-shelf components, now adds many new items to expand 

our extensive product line for today's high technology requirements. 

An expansive series of 
telephone coupling 
transformers available in 
either direct connect or 
dry coupling versions. 
Single/multiple primaries 

A compact transformer 
with primary and second
aries wound side-by-side. 
"Side Winders" are 
available with single 115V 
or dual 115/230V primaries. 
Spl it secondaries allow 
series or parallel connec

5600 

and secondaries lend maximum versatility in 
application. All units designed to meet FCC 
Part 68 and 1,500 volt dielectric strength. tion. Secondaries from 5 volts to 120 volts and 

power ratings from 1.1VA to 20VA. UL recognized. 

clearance, stacked printed 
circuit board designs. 
Available in 2,3,4,5,6 & 
12 VA sizes. Secondaries 
from 5 volts through 230 
volts. Side-by-side wind
ings eliminate need for 
static shield. Semi-toroidal construction reduces 
radiated magnetic fields. UL recognized. 

A complete selection of atten
tuation characteristics and 
physical configurations allows 
effective filtering in even the 
most stringent of applications. 
Off-the-self availability and 
appropriate safety agency approvals simplify 
your filter selection process. 

Reliable power sources 
eliminate heat build-up 
problems generated by 
on-board power supplies 
and simplify agency 
safety approvals. Avail
able as AC-AC or AC-DC 
in regulated and unregulated units from three 
to 24 volts. Standard output termination com
patible with Switchcraft® PC-722A, 722A or 
equivalent. Domestic and European models 
carry the appropriate UL, CSA or VDE approvals. 

shelf transformers available 
with Single 115 or dual 115/230 
primary voltages. Secondaries 
from four volts to 230 volts 
allow almost endless applica
tions. Sizes range from 1.5 VA to 24 VA. UL 
recognized. 

STANCOR products are available through hundreds of authorized distributors nationwide. 
For additional information, call or write STANCOR for our latest catalog 

listing these and other fine STANCOR products. 

STANCOR PRODUCTS. 131 GODFREY ST. • LOGANSPORT, IN 46947 • PHONE 219/722-2244 • FAX 219/722-5189 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2393 



24 PAGE PRODUCT 
INDEX BOOK LISTS 
3,800 ITEMS 

62 CROSS REFERENCE 
CARDS 

• 
ALL NEW with this 
edition of EEM 

GET 
....-.......---------....... ORGANIZEDI 
Are your catalog files organized? Can you find 
any given catalog in a matter of seconds? If 
your answer is "Yes:' you probably already 
have the EEM File System. But, if you said "No:' 
you really oughtto look into this simple system. It 
will save hours of time and tons of aggravation. 

The EEM File System was invented over twenty
five years ago to help people who specify, buy, 
or work with electronic products and equip
ment. It is upgraded on a constant basis to 
reflect the current state of the art. It's easy to use 
and easy to customize to your particular needs. 

You say you want to file catalogs by type of 
product? That's easy to do with The System. But, 
what are you going to do when there are multi
ple products in one catalog? Take Mallory for 
example. There are all kinds of products in the 
Mallory Short Form Catalog. With the EEM File 
System all you do is file the catalog under "M" 

for Mallory and refer to it on all of the cross refer
ence cards that apply. 

There are thousands of EEM File Systems in every
day use in engineering and procurement 
offices all over the world. Shouldn't you be using 
this proven system? 

TheEEM File System isshipped in one neat pack
age: The package contains everything you 
need to set up your very own fi ling system. Best of 
all, it's easy to get and very affordable. Send a 
check or money order for $25.00 and EEM will 
pay the postage and sales tax. If you must use a 
purchase order, please add $5.00 for postage 
and handling. An invoice will accompany your 
System. 

Don't waste any more time. Get organized now! 

EEM FILE SYSTEM, 
645 stewart ave., garden city, ny 11530 



5600 TRANSFORMERS 5600 

PRODUCT LINE SUMMARY 
TRANSFORMERS & INDUCTORS FOR TELEPHONE 
INTERCONNECT. The TTC SERIES meets the high per
formance requirements of telephone central office, 
modem, facsimile, and voice communication applications. 
These FCC PART 68 coupling, direct connect, hybrid 
transformers and holding coils COMPLY WITH UL & 
MEET FCC PART 68 requirements. 

FOR DETAILS SEE A'2396, 2397 

THE ATT SERIES AUDIO TRANSFORMERS area low cost, 
volume produced series of transformers for impedance 
matching, isolation & sound distribution applications. 
The DP SERIES ENCAPSULATED AUDIO TRANSFORM
ERS are cost effective for severe environments & are 
tested to MIL-T-27; several items MEET FCC PART 68 
requirements 

FOR DETAILS SEE A·2399 

PROFESSIONAL AUDIO TRANSFORMER SERIES of 
high performance audio transformers are widely used in 
communications, broadcasting, recording & measuring 
apparatus. These transformers are available with electro
static and MU-metal shields; lead, solder lug, or PC pin 
terminations; & open or metal case construction. 

FOR DETAILS CONTACT FACTORY 

The PEP INTERNATIONAL SERIES POWER TRANS
FORMERS have physical barriers between primary & 
secondary windings. The PEP SERIES incorporates a 
double protection insulation system and passes lIo00V 
R M S HIPOT. Do' 
A UL 11111 RECOGNIZED-FILE NO. E 98949 ~ 
® MEETS GSA, lEG 65 & VDE SAFETY STANDARDS 

CUSTOM OEM POWER & AUDIO TRANSFORMERS
UL RECOGNIZED under UL11111 and Tamura FILE NO. E 
59673. These designed-to-customer performance trans
formers also COMPLY WITH CSA, IEC-65, MITI-JIS, & 
VDE SAFETY STANDARDS. This series offers many differ 
ent construction styles and OUTPOWER RATINGS FROM 
O.7VA TO 400VA. 

FOR DETAILS CONTACT FACTORY 

NOISE FILTERING & POWER INDUCTORS for switch
mode power, regulator, control & filtering circuit applica
tions. SKP SERIES INDUCTORS for EMI/RFI noise 
absorbing use. SKL SERIES INDUCTORS have SWING
ING L with varying DC. SKC SERIES INDUCTORS are 
wound on gapped toroidal cores & have current ratings 
from 5 to 50A DC 

FOR DETAILS SEE A'1293 

DC-DC CONVERTERS NON-ISOLATION, SINGLE-IN
LINE PACKAGE for POLARITY REVERSING & VOLTAGE 
BOOSTING use. This series of DC-DC converters is encap
sulated for environmental protection & available with 
single or dual outputs. In four package sizes, they have 
output power ratings of 0.2, 0.3, 0.5, & 1.0 WATT. 

FOR DETAILS SEE 001986, 1987 

DIRECT PLUG-IN AC-DC REGULATED & UNREGU
LATED POWER SOURCES comply to WORLDWIDE safety 
agency requirements. This series is available in a variety 
of output ratings & terminations. Custom logo & multiple 
listings available. FOR DETAILS SEE A'2402 and 

0·1988 'Al @ @ ® 

The OLYMPIAN SERIES SWITCHING POWER SUPPLIES 
are the highest WATTS/INCH3 VDE certified units avail
able. The series is UL & CSA approved. The Olympian 
series features WORLDWIDE AC INPUT with VDE0871 & 
VDE0875 filtering, SURFACE-MOUNT HYBRID TECHNOL
OGY, OVP, ENABLE/INHIBIT, POWER FAIL, & 80,000 
HOURS MTBF. FOR DETAILS SEE A'1984, 1985, 1989 

.'. 

TELECOMMUNICATION TRANSFORMERS for DATA, 
DIGITAL, LOCAL -AREA-NETWORK & T -1 CARRIER circuit 
applications. These wide-band & pulse transformers fea
ture low loss & low distortion performance characteris
tics. Miniature size, & low profiles are achieved with 
high-perm cores. Many models MEET FCC PART 68 
isolation requirements. 

MINIATURE ENCAPSULATED TRANSFORMERS AND 
INDUCTORS are the smallest (0.31" x 0.41" x 0.465") 
audio magnetic components available with 1000V R M S 
HIPOT. Several models MEET FCC PART 68 & 1500V 
R M S HIPOT. The MET SERIES transformers & MEl 
SERIES inductors are manufactured to MEET MIL-T-27 
as type TF5S21ZZ. 

FOR DETAILS SEE A'2398 

SCR-TRIAC TRIGGER & PULSE-ISOLATION 
TRANSFORMERS. The STT SERIES is designed for low 
cost source isolation with 2600V R M S HIPOT for SCR & 
TRIAC control circuits. The PHT & G SERIES PULSE 
TRANSFORMERS offer a wide range of characteristics. 
Encapsulated for protection against severe environments. 

FOR DETAILS SEE A·2399 

3 FLANGE BOBBIN POWER TRANSFORMERS-80 
MODELS IN STOCK. The 3F SERIES POWER TRANS
FORMERS are drop-in compatible to all competitors & 
tube packed for auto-insertion. 

UL1585 CLASS II & III-FILE NO. E 95844 Do' UL GENERAL PURPOSE TRANSFORMER-E 91239 
~ UL CLASS B INSULATION SYSTEM 

FOR DETAILS SEE A·2401 

LOW PROFILE-3 FLANGE BOBBIN PC POWER 
TRANSFORMERS. The 3FL SERIES power transformers 
are designed and manufactured to comply with UL re
quirements and utilize a UL CLASS B INSULATION 
SYSTEM. Available in 5 power ranges: 2VA, 6VA, 12VA, 
24VA & 48VA. These transformers have max. heights 
above the PC board of 0.65" to 1.375". 

FOR DETAILS SEE A'2401 

EMI/RFI AC LINE FILTERS & COMMON MODE INDUC
TORS. This series MEETS FCC PART 15 & VDE-0871 
CLASS A & B requirements; UL 1283 RECOGNIZED under 
E 92559; CSA CERTIFIED to C22.2 #8; & TUV CERTIFIED 
to VDE0565, Teil 3. FOR DETAILS SEE A'1292, 1712, 

1713 

ISOLATION SERIES DC-DC CONVERTERS mount on a 
PC board. These COST EFFECTIVE, LOW PROFILE, 
SMALL SIZE power modules are ENCAPSULATED SUR
FACE-MOUNT HIGH-DENSITY HYBRID packaged to guar
antee LONG LIFE & HIGH RELlAB,ILlTY. Most models in 
this series of DC-DC converter modules include a NOISE 
FILTER INDUCTOR & OVERCURRENT PROTECTION. 

FOR DETAILS SEE 0'1986, 1987 

PLUG-IN POWER SOURCES are available in CORD-CORD 
DESK TOP, UL-CSA PLUG & EUROPEAN PLUG configura
tions with a variety of output terminations. Includes barrel 
plug & screw terminal styles. A wide range of output rat
ings including AC-AC, AC-DC regulated, & AC-DC unreg
ulated models, & OEM CUSTOM designs are available. 

OPEN FRAME POWER SUPPLIES-These LINEAR & 
SWITCH MODE SERIES meet all international safety and 
emission standards. They are available in multiple and sin
gle output models with WORLDWIDE AC INPUT. HIGH 
MTBF components are used throughout these power sup
plies for high performance and long operating life. 

FOR DETAILS 1990, 1991 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2395 



5600 TRANSFORMERS 

TIC SERIES - MEETS FCC PART 68 FOR TELECOMMUNICATION APPLICATIONS 
COUPLING TRANSFORMERS - HYBRID TRANSFORMERS - HOLDING COILS 

DIMENSIONS MM 

7.87 MAX 

FIG. 1 

~~d "," "" 
¢O~ '<t 

FIG. 2 

14.5 -1 

~ 
FIG. 3 

FIG.7H 

SCHEMATIC DIAGRAMS 

AJ\\[ BJIIE C311[ 
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I ::JIIC J]jll[ ::J 
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5600 

A·2396 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

TIC SERIES - MEETS FCC PART 68 FOR TELECOMMUNICATION APPLICATIONS 
COUPLING TRANSFORMERS . HYBRID TRANSFORMERS . HOLDING COILS 

FIG.8MH 

FIG.9H2 

~1~~~~~'-~--' 
FIG.9H1 

365-: 1 

r-- --- --',-- ---I, -'~l I.L. IS typical insertion loss In dB measured at rated l1nbalarTced MADe, adBm & 1000Hz 

~ ". FR is IYD freg "SDDO", io ±dB. 300 to 3500 H, ,,''','' 10 fOOD H, ""fed MADC & OdBm m-ll "",," __ IT.::,:. W~iO::.::.din.::;.g O~~0..::obe:.:ooo:::.::oe::.:cted:;::::':."::::;.;:::.:::::=.:::::;:;Ot:.:.":.'Wq:::i":.::O"::.::.fed.::.:,W':..~di_OgS-~-----~I----------1 

,TT ~~~;ccnWW1 
~~ ~i ii _~ 
~: N gi ~~~~:~~'LJ!O,65XO_6S5 :;, 

i -' j 

FIG. 2F 

• 1~5;'L 
~I. '1;1 

i ~I 
, .~ 

~. ?~) 
3.81-03, 3,81-°13 3.81,;)3 

fLlf + -.. .. ~~: 

+ -.- + - ~ ~! 
16:' 151 ~ .. I 

FIG. RM5 

• Holes for bobbin pins 
o Holes for clip pins 

FIG. 11H1 

tIT ~r-;O] 0 0 1.62 

~ 000 a ~ 
~12q ~ql ~ 12.0 J 

150GT TO 600 OHMS 

127MAX 89' 

FIG G5 ,...!! . ;; f~ 0 
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5600 TRANSFORMERS 5600 

MINIATURE ENCAPSULATED TRANSFORMERS & INDUCTORS 
MET & MEl SERIES 

• FCC PART 68 (Hi-PoI I.SkV or 1.0kV) TRANSFORMERS - MET SERIES 
IMATCHING IMPEDANCE I MAX UNBAL. ~ MAX POWER I TURNS RATIO I CONNECTION 

PART NO. J Pri. I Sec. I Pri. LEVEL MW 
DC mA Pri. Sac. al300Hz I Prl. I Sac. I FIG 

MET-Ol ZOOKCT lKCT 0 5300 120 10 14.1 1.0 1 
MET-D2 100KCT lKCT 0 4300 120 10 10.0 1.0 1 
MET-D3 50KCT lKCT 0 3800 90 25 7.07 1.0 1 
MET-D4 50K 1 KCT 250Splil 0 3800 90 25 14.1 1.011.0 2 
MET-DS 25KCT lKCT 0.5 1600 95 30 5.0 1.0 1 

MET-D6 25K 1 KCT 250Splil 0.25 1600 95 30 10.0 1.0/1.0 2 
MET-D7 25KCT 600CT 0.5 1600 95 30 6.45 1.0 1 
MET-DS 20KCT 800CT 0.5 1500 95 30 5.0 1.0 1 

Miniature size. . ..... 0.310" 0.410" 0.465" 
MET-D9 10KCT 10KCT 1.0 1000 1300 40 1.0 1.0 1 
MET-ID 10KCT 4KCT 1.0 1000 500 40 1.58 1.0 1 

7.B7mm 10.4mm II.Bmm 
Meets requirements of .......... MIL-T-27 MET-II 10KCT 2KCT 1.0 1000 300 40 2.23 1.0 1 

MET-12 10K 2KCT 500Splil 0.5 1000 300 40 4.47 1.0/1.0 2 
Dielectric strength . ..... ... ... .. 500 VRMS MET-13 10KCT 1.5KCT 1.0 1000 260 40 2.58 1.0 1 
Insulation resistance. ........... 10K M OHMS MET-14 10KCT 1.2KCT 1.0 1000 220 40 2.88 1.0 1 
Max operating temperature 105°G MET-15 10K 1.2KCT 300Splil 0.5 1000 220 40 5.77 1.0/1.0 2 

Thermal shock .............. 5 cycles -55°C to 105°C MET-IS 10KCT 600CT 1.0 1000 110 40 4.08 1.0 1 
Response ± 2db, 300Hz to 100kHz MET-17 10KCT 500er 1.0 1000 80 40 4.47 1.0 1 
Max distortion 10 to 25% at rated power MET-IS 10KCT 4.0 1.0 1200 1.0 40 50.0 1.0 3 

Impedance range . 3.2 to 200K OHMS MET-19 10K 3.2 0.5 1200 0.8 40 55.9 1.0 4 
MEHO 8KCT 3.2 1.0 1000 0.8 40 50.0 1.0 3 

All MET series transformers and MEl series inductors are MET-21 5KCT 2KCT 1.0 490 300 40 1.58 1.0 1 

designed and constructed to meet the requirements of 
MET-22 2.5KCT 2.5KCT 1.0 280 350 40 1.0 1.0 1 
MET-23 1.6KCT 3.2 2.5 186 98 50 22.3 1.0 3 

MIL-T-27. They feature a molded case construction with MET-24 1.5KCT 600 3.0 160 95 50 1.58 1.0 3 

base mounting pad for easy inspection of solder jOints; MET-25 1.2KCT 3.2 3.0 125 0.7 50 19.4 1.0 3 

high strength gold plated nickel leads which meet a 2.0 MET-26 lKCT lKCT 3.0 80 100 50 1.0 1.0 1 

1 b on axis of pin terminal strength; and weight of less MET-27 lKCT 600CT 3.0 85 95 50 1.29 1.0 1 
MET-28 lK 50 3.0 110 8 50 4.47 1.0 4 

than 3.0 grams. These transformers offer exceptional 'MET-29 900CT 600 3.0 80 95 50 1.22 1.0 3 

performance characteristics for use in all high perfor- MET-3D 800CT 3.2 3.0 110 0.7 50 15.8 1.0 3 

mance impedance matching circuits requiring miniature 'MET-31 600CT 600CT 3.0 70 95 50 1.0 1.0 1 

magnetic components; including input, interstage, isola- 'MET-32 600 600CT 150Splil 3.0 70 95 50 2.0 1.0/1.0 2 
MET-33 600CT 250CT 3.0 70 35 50 1.55 1.0 1 

tion, and output circuit applications. MET-34 600CT 12 4.5 60 2.5 50 7.07 1.0 3 
MET-35 600er 8 4.5 60 1.5 50 8.66 1.0 3 

TYPICAL PERFORMANCE CHARACTERISTIC CHARTS MET-36 600CT 3.2 4.5 60 0.7 50 13.7 1.0 3 
(dB) MET-37 500er 600 3.0 65 95 50 0.91 1.0 3 

0 I MET-03 MET-38 500 500er 125Splil 3.0 65 90 50 2.0 1.0/1.0 2 

1 V I I r- MET-39 500 50 3.0 55 8 50 3.16 1.0 4 

/ OUTPUT POiNEP lEVEL 25mW MEHO 320CT 3.2 6.0 35 0.7 50 10.0 1.0 3 , 
I I 3 MET-41 300CT 600 7.0 41 98 50 0.71 1.0 3 

MET-42 150 12 10.0 20 2.5 50 3.54 1.0 4 
O.2k 0 3k Q.5k loOk 

(Hz) 
10k SDk 100k MET-43 120CT 3.2 10.0 13 0.7 50 6.12 1.0 3 

MET-44 300CT 12 7 42 3.4 50 5 1 3 
(dB) 

I I MET-45 10K 10K. 2.5K Splil 1 1.1K 1.3K 50 2 1 II 2 MET-l1 
0 

V 1 I 
1 

'MET-46 600 600 3 72 93 50 1 1 4 

/ OUTPUT POWER lEVEL 40rrW 'MET-47 600 600 3 28 37 50 1 1 4 , 
) DC-1.1mA (SEC) I MET-48 200K lK a 5.3K 120 10 14.1 1 4 3 'MET-49 600 600/600 3 72 210 50 1.41 III 2 

o 2k Q.3k O.5k 1.0k 10k 50k 100k MET-50 10K 125 a 1.1K 28 10 8.62 1 4 
,",I 

MET-51 200K lK a 6K 119 10 14.1 1 4 
(dB) 

I I MET-52 25K lK 0.5 1.7K 110 50 5 1 4 
0 

MET·31 
MET-53 600 3.2 3 60 0.7 50 13.6 1 4 

1 I I MET·54 1200 3.2 2 125 0.7 50 19.3 1 4 
, I OUTPUT POWER lEVEL 50 rITN MET-55 150CT 12 10 18 3.5 50 3.54 1 3 3 I DC-l .5mA (SEC) I MET-56 lKCT 12 3.5 120 3 50 9.14 1 3 

O.2k O.3k D.SIc. 1.0k 10k SDk lOOk 
MET-57 1.5KCT 12 3 lBO 3 50 11.2 1 3 

(Hz~ MET-58 7.5KCT 12 1 BOO 3 50 25 1 3 
MECHANICAL DIMENSIONS 'MET-59 600 600 150Splil 3 70 95 50 2 1 II 2A 

MAX MAX 
MET-GO 130 135CT 10 iO 10 50 i , i 

INCH 

1;~\1 11:'~ 1 MM 

r-----;r r---- INDUCTORS - MEl SERIES 
> _1 m PART NO. I INDUCTANCE I Q MIN I D. C. R. I DC CURRENT I CONNECTION 

81_ ~ 0 Hy(Min) @ 300Hz @ IV, 1kHZ Q mA FIG 

FF +;-t t::r 
MEI-Ol 6 al 15V 5.0 1800 2.0 5 
MEI-02 3.5 al 5V 4.0 1200 2.0 5 

> ~I~ 50 MEI-03 1.25 al 3V 3.5 180 2.0 5 
MEI-04 0.3 al 3V 3.0 40 4.0 5 

--,,--~~ /f-2.... MEI-05 0.1 at 3V 2.0 15 5.0 5 

Fig 1 Fig 2 Fig2A Fig 3 Fig 4 Fig5 
2525 7.6 5[Jr aJ]2 L .020"1·5mm) DIA 3 [IT 3[]' 3m]]' '[]3 GOLD PLATED NICKEL 2 0 0 5 2 0 0 5 3 0 0 4 , 0 

1 0 0 6 1 0 0 6 1 0 0 2 1 0 0 5 1 0 0 4 1 0 

MET & MEl SERIES SCHEMATIC AND 

:31IE: ~J c: 1 • c: :311(: :jIIC: :JII CONNECTION DIAGRAMS 

,Jt: C' 
• FCC PART 68 (Hi-Pol I.SkVor 1.0kV) . 3 • 8 TAMURA QUALITY CIRCLES THE ElECTRON WORLD 

~ ~~~~~T~£S~~~!!'?~/6~~ ~~~2 
A-2398 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

SIT SERIES 
ENCAPSULATED SCR & TRIAC TRIGGER TRANSFORMERS 

The STT SERIES TRIGGER TRANSFORMERS are designed for low cost source isolation in half and 
full wave SCR or TRIAC conlrol circuits. The STT TRIGGER TRANSFORMERS are encapsulatell for 
environmental protection and pass 2600 V RMS dielectric breakdown testing. 

[968 l DIMENSIONS IN 

IT:;rt~: 
PART TURNS PRIMARY LEAKAGE WDG. E.T. D.C.R. 

NUMBER RATIO "L" MH "L" !,H "C" PF V·!'SEC OHMS (Max.) 

STT·1D1 1:1 > 1.0 < 15 80 > 90 2.5/2.5 
STT·102 1:1 > 5.0 < 50 80 >200 5.0/5.0 
STT·103 1:1 > 10.0 < 100 80 >280 7.017.0 

STT·104 1:1:1 > 1.0 < 25 80 > 90 2.5/2.5/2.5 
STT·l05 1:1:1 > 5.0 < 100 80 >200 5.0/5.0/5.0 
STT·l06 1:1:1 > 10.0 <200 80 >280 7017.0170 

STT·107 2:1 > 1.0 < 20 80 > 90 2.5/1.5 
STT·108 21 > 5.0 < 60 80 >200 5.012.5 
STT·109 2: 1 > 10.0 < 130 80 >280 7.0/3.5 

STT·110 2:1:1 > 1.0 < 30 80 > 90 2.5/1.511.5 
STT·111 2:1: 1 > 5.0 <130 80 >200 50/25125 
STT-112 2:1 :1 > 10.0 <200 80 >280 7.0/3.5/3.5 

DP SERIES ENCAPSULATED AUDIO TRANSFORMERS 

DIA. 
NO. 

1 
1 
1 

2 
2 
2 

1 
1 
1 

2 
2 
2 

~ + . T 

" : .. CO .. ~I~ ~I~ 
-+ + + ___ ~-1~ 

.775 
MAX. HT. =-

19.7 

DIAGRAM 1 DIAGRAM 2 

~~ ~.~~ 
2 4 2 4 6 

The DP SERIES of encapsulated audio transformers are cost eflective tor applications involving severe environments. Completely encapsulated, these small 
audio transformers eliminate environmental and board washing problems associated with open style transformers. The environmental quality of the DP 
SERIES IS established through testing tor humidity, immersion, solvent resistance and temperature cycling to the exacting reqirements of MIL·T·27. 
Several part numbers meet the requirements of FCC PART 68 for telephone or modem applications. All DP SERIES audio transformers have frequency 
response characteristics wlthtn± 2dB trom 200 Hz to 20 KHz. 

EI 19 DP SERIES 

+ Meets requirements of 
FCC PART 68 

"Insertion loss a 9db typical 
and frequency response 
± 0 1 db. 300 to 3400 Hz and 
With electrostatic shield 

EI 28 DP SERIES 

PART IMPEDANCE (n) D,C.R. (n) 
NUMBER PRI SEC PRI SEC 

Dp·101 + 600CT 600CT 38 48 
Dp·l0a 600CT 1. 2KCT 38 84 
Dp·10S+ 4KCT 600CT 277 35 

OP· 107 300 600CT 19 48 
Op·l08+ 600 600CT 38 48 
OP·ll1 lK 2KCT 53 152 

DP'114 2.5K 2.5KCT 172 220 
OP·116 4K 2KCT 277 160 
Dp· 118 8K 2KCT 500 143 

OP'119 10K 600CT 370 90 
Dp·122 10K 10KCT 695 900 
Dp·124 20K 4KCT 1900 305 
Dp·126 lKCT 8 55 0.62 
Dp·128+ 600 600CT x 2 37 42x 2 
Dp·129+- 600CT 600CT 26 34 

PART IMPEDANCE (n) D,C.R. (n) 
NUMBER PRI SEC PRI I SEC 

Dp·204 + 600 600CT 36 I 50 
Dp·208 4K 2KCT 250 145 
Dp·210 200CT 4, 8, 16 10 0.4. 05, 0.7 

Dp·214 600CT 4, 8, 16 32 04. 0.5, 0.7 
DP'220 1.3K 600/150 72 19x2 
Dp·222+ 500/125 500/125 19x2 22x 2 
Dp·222+ 600/150 600/150 19x2 22x 2 
Dp·225+ 4K/1K 600/150 63x 2 20x 2 
Dp·226+ 600 600CTx 2 41 36x 2 

DP SERIES MECHANICAL DIAGRAMS 

394 
iO 

FIGUREA FIGUREB 

LEVEL DCMA REFER 
(MAX.) (MAX,) FIG DIA 

15dbm 5 A 1 
15dbm 5 A 1 
15dbm 1 A 1 
15dbm 5 A 2 
15dbm 5 A 2 
15dbm 2 A 2 

15dbm 2 A 2 
15dbm 1 A 2 
15dbm 0.5 A 2 
15dbm 0.5 A 2 
15dbm 0.5 A 2 
15dbm 0.5 A 2 

15dbm 2 A 3 
15dbm 0 B 4 
15dbm 0 B l' 

LEVEL DCMA REFER 
(MAX.) (MAX.) FIG DlA 

28dbm 10 C 2 
28dbm 3 C 2 
28dbm 10 C 7 

28dbm 10 C 7 
28dbm 6 C 8 
28dbm 10 C 9 

28dbm 10 C 9 
28dbm 3 C 9 
28dbm 0 C 4 

FIGURE C r-- {* .., 

SCHEMATIC 
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5600 TRANSFORMERS 

INTERNATIONAL PEP SERIES OEM POWER TRANSFORMER 
MEETS UL-1411, lEe & VDE STANDARDS 

. 

FILE NO. 
TAMRADIO 

E59673 

• UL 1411 Recognized. 
• Meets IEe·65 & VDE 

Safety Standards. 

PEP Series 

• Physical Barriers Between 
Primary and Secondary. 

• Double Protection System -
4000V Hipot. 

PEP Series • 11SV/230V • SO/60Hz Primary 
FOR USE IN CONTROL AND POWER SUPPLY APPLICATIONS 

PART 
NO. 

10A006 
10A009 
10A007 
10A010 
10A008 
10AOll 

SECONDARY I 
PARALLEL CONNECTED I SERIES CONNECTED I CIRCUIT 

V AC I A RMS I V AC I A RMS I NO. 

PEP28 x 0 7 VA SERIES 
10.0 CT .050 1-115V' 
10.0 CT .050 1-230V' 

(Single Secondary) 16.0 CT .031 1-115V' 
16.0 CT .031 1-230V' 
24.0 CT .021 1-115V' 
24.0 CT .021 1-230V' 

PEP28 Senes IS not available In Dual Primary versions. 

PEP35 X 2 0 VA SERIES 
108004 10.0 CT .110 
108005 12.6 CT .090 
108006 (Single Secondary) 16.0 CT .070 1 

118001H 24.0 CT .046 
118002H 36.0 CT .031 

PEP41 X 5 0 VA SERIES 
10C009 10.0 CT .350 
10C010 12.6 CT .280 
10COll (Single Secondary) 16.0 CT .220 1 
10C012 24.0 CT .150 

llC005H 36.0 CT .100 

PEP48 X 9 5 VA SERIES 
110014H 5.0 1.900 10.0 CT .950 
110015H 6.3 1.500 12.6 CT .750 
110016H 8.0 1.200 16.0 CT .600 

2 
110017H 12.0 .800 24.0 CT .400 
110018H 18.0 .520 36.0 CT .260 
110019H 28.0 .340 56.0 CT .170 

PEP54 x 15 VA SERIES 
l1E006H 5.0 2.500 10.0 CT 1.250 
llE007H 6.3 2.000 12.6 CT 1.000 
l1E008H 8.0 1.560 16.0 CT .780 

2 llE009H 12.0 1.040 24.0 CT .520 
llE010H 17.0 .700 36.0 CT .350 
llEOllH 28.0 . 446 56.0 CT .223 

FIG. 
NO. 

A 

A 

B 

B 

C 

PEP54 SERIES FOR 3·0UTPUT 
REGULATED AND UNREGULATED POWER SUPPLIES 

PART SECDNDARY 1 SECONDARY 2 DC OUTPUT 1 OC OUTPUT 2 
CIR. FIG. 

NO. V A V A CTFW I CTFW I NO. NO. 
AC RMS AC RMS Vde mAde Vde mAde 

llE012H 9 CT .800 24 CT .300 +5 670 ± 15 170 3 C 
llE013H 16 CT .550 33 CT 180 +9t 470 ±21t 120 4 C 

t +9Vdc and ±21 Vdc outputs are tor Input to +5 Vdc and ±15 Vdc IC Voltage Regulallon 
(See CircUit 4) 

CIRCUIT SCHEMATICS 

~6?6~ Hz 33 E 4 

~6(6~ Hz 2 5 

I 6 

CIRCUIT 1 

3--!5 
4~[5 

1151230V 6 

50160 Hz [7 

~:J 8 

1151230V 
50160 Hz 

:J 

CIRCUIT 2 

CIRCUIT 4 

DIMENSIONS. Inches (mm) 

TYPE A B C MC 0 E 

1.10 1.16 1.32 1.12 0.50 .197 
IDA 

(28) (29.5) (33.5) (28.5) (12.5) (5) 

lOB 1.26 1.44 1.69 1.40 0.61 .295 
OR (32) (36.5) (43) (35.5) (15.5) (7.5) 
liB 

10C 1.42 1.67 1.91 2.05 0.85 .394 
OR (36) (42.51 (48.51 (521 (21.51 (10) llC 

110 
1.69 1.99 2.05 2.32 1.08 .295 

(43) (50.51 (52) (59) (27.51 (7.51 

11E 
1.93 2.22 2.09 2.72 1.08 .295 

(491 (56.51 (531 (69) (27.51 (7.51 

Note: d=PEP41 Senes; 0.138 x 0.177 (3.5 x 4.5) 
d=PEP48 and PEP54 Series, 0.177,0.256 (4.5,6.5) 

DIMENSIONS 

FIGURE A 

FIGURE 8 

FIGURE C 

WT. Oz. (Gm) 

F G N 

0.984 0.20 -. 
(25) (5) 

1.380 0.24 .. 
(35) (6) 

1.575 2.36 .. 
(401 (601 

1.772 2.72 .. 
(45) (691 

1.772 3.15 .. 
(451 (80) 

5600 

WT. 

2.5 

(70) 

4.5 

(130) 

8 

(2301 

16 

(4501 

19 

(5401 

A·2400 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

3F SERIES - 3 FLANGE BOBBIN 
OEM PC BOARD POWER TRANSFORMERS 

The 3F SERIES POWER TRANSFORMERS are designed to include the most desirable 
features required for printed circuit board mounted applications. The 3F Series is con
structed on a three flanged bobbin which is molded with U L listed material providing 
low capacitive coupling without electro-static shielding. 

• UL 1585 Class II & III Transformers - File No_ E95844. 
• UL General Purpose Transformers - File No. E91239 . 

• UL Class B Insulation System 

• 2500 VAC Hipot, Primary to Secondary Isolation 
• 115V Single or 115/230V Dual Primary 
• Terminal Numbers are Molded on Bobbin. 
• Complies with Most UL Salety Standards. 

r--B-----i Pin Dimensions r----c~ SCHEMATIC S SCHEMATIC D 
115V 50/60Hz 1151230V 50/60Hz T: 018~ I I l I 

I~ -+--
)o--G~ V 

8 
7 

6 i~ ~ 
1 ~2~ 

1 5 

BEVE L I>--D------" 

NOTE: 1t4 Clearance Hole - 2 Places 

3F SERIES 
PART 

NUMBER A B 

3F(*)-ZXX 1.38 1.16 
35.0 29.5 

3F(*)-3XX 1.38 1.16 
35.0 29.5 

3F(*)-4XX 1.62 1.31 
4f.O 33.0 

3F(*)-5XX 1.89 1.58 
48.0 40.0 

DIMENSIONS SHOWN IN: INCH 
MM 

C 

0.94 
23:9 
1.18 
30.0 
1.31 
33.3 
1.44 
36.6 

Note: 
Pins 2 " 3 Omfttod 

DIMENSIONS 

0 E F G WT 

1.200 0.250 0.250 N/A O.17LB 
30.48 6.350 6.350 77.4GM 
1.200 0.250 J!,1L N/A 0.25LB 
30.48 6.350 6.35 114GM 
1.280 0.250 0.350 1.062 0.44lB 
32.51 6.350 8.890 26]T 200GM 
1.410 0.300 Q.400 1.250 0.70lB 
35.81 Tli2 10.16 31.75 319GM 

PART SECONDARY RATINGS - R.M.S. 
NUMBER SERIES PARALLEL 
3F(·)-210 10.OVCT @ O.IIOA 5.0V @ 0.220A 
3F(·)-310 10.OVCT @ 0.250A 5.0V @ OSOOA 
3F(·)-410 10.OVCT @ 0.600A S.OV @ 1.200A 
3F(·)-SI0 10 OVCT @ UOOA S.OV @ 2.400A 
3F(·)-212 12.6VCT @ 0.090A 6.3~ @ O.IBOA 
3F(·)-312 12.6VCT @ 0.200A 6.3V @ O.400A 
3F(·)-m 12.6VCT @ O.SOOA 6.3V @ 1.000A 
3Fh-S12 12.6VCT @ 1.000A 6.3V @ 2.000A 
3F(·)-216 16.0VCT @ 0.070A B.OV @ 0.140A 
3F(·)-316 16.0VCT@0.lS0A B.OV @ 0.300A 
3F(·)-416 16.0VCT @ 0.400A B.OV @ O.BOOA 
3F(·)-SI6 16.0VCT @ O.BOOA B.OV @ 1.600A 
3F(·)-220 20.0VCT @ O.OSSA 10.0V @0.110A 
3F(·)-320 20.0VCT @ 0.120A 10.0V @ 0.240A 
3F(·)-420 20.0VCT @ 0.300A 10.OV @ O.600A 
3F(·)-520 20.0VCT @ 0.600A 10.OV @ 1.200A 
3F(·)-224 24.0VCT @ 0.04SA 12.0V @ 0.090A 
3F(·)-324 24.0VCT @ O.IOOA 12.0V @ 0.200A 
3F(·)-424 24.0VCT @ 0.2S0A 12.0V @ O.SOOA 
3F(·)-524 24.0VCT @ O.SOOA 12.0Y @ 1.000A 
3F(·)-228 2B.OYCT @ 0.040A 14.0Y @ O.OBOA 
3F(·)-328 2B.OVCT @ 0.OB5A 14.0V @ 0.170A 
3F(·)-428 2B.OVCT @ O. 200A 14.0Y @ 0.400A 
3F(·)-528 2B.OVCT @ 0.420A 14.0Y @ 0.B40A 
3F(·)-236 36.0VCT @ 0.030A lB.OV @ 0.060A 
3F(·)-336 36.0VCT @ O. 065A lB.OV @ 0130A 
3F(·,-436 36.0VCT @ 0.170A lB.OV @ O.340A 
3F(·)-S36 36.0VCT @ 0.350A lB.OV @ 0.700A 
3F(·,-248 4B.OVCT @ 0.023A 24.0Y @ 0.046A 
3F(·)-348 4B.OVCT @ 0.050A 24.0V @O.100A 
3F(·)-448 4B.OYCT @ 0.125A 24.0V @ O.250A 
3F(·)-S48 4B.OYCT @ 0.250A 24.0V @0.500A 
3F(·)-256 56.0VCT @ 0.020A 2B.OV @ 0.040A 
3F(·)-356 56.0VCT @ O. 045A 2B.OV @ 0.090A 
3F(·)-456 56.0VCT @ 0.ll0A 2B.OV @ 0.220A 
3F(·)-S56 56.0YCT @ 0.220A 2B.OV @ 0.440A 
3f(·)-ZUO 120.0YCT @ O.OIOA 60.0V @ 0.020A 
3F(·)-3IZ0 120.0YCT @ 0.020A 60.0V @ 0.040A 
3f(·)-4120 120.0YCT @ 0.050A 600V @ O.IOOA 
3f(·)-5120 120.0YCT @ 0.100A 60.0V @ 0.200A 

NOTE (.) Insert S for Single Primary 3F Series Transformer 
Insert 0 for Double Primary 3F Series Transformer 

3 FLANGE BOBBIN TRANSFORMER FOR UNREGULATED & REGULATED POWER SUPPLIES 

VA 

1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 
1.1 
2.4 
6.0 

12.0 

The LPP SERIES LOW-PROFILE PLUG-IN POWER TRANSFORMERS offer the circuit designer a variety of options including dual output which may be 
connected in series or parallel, secondary voltages lor unregulated or regulated power supplies, and dual output voltages. 

3 FL SERIES LOW PROFILE 

3FL SERIES DIMENSIONS· 

VA L W 

2 1.88 1.57 

6 1.88 1.57 

12 2.50 2.00 

All dimenSions In Inches 

H 

0.65 

0.85 

1.06 

MTG 

1.6 x 0.375 

1.6 x 0.375 

2.00 x 0.500 

TYPICAL SCHEMATIC FOR LPP-406 

PRIMARY 
115V :tl0% 

5O/60Hz 

5600 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2401 



5600 TRANSFORMERS 5600 

ftf.' @) WALL PLUG-IN POWER SOURCES 
\!!,J AC-DC REGULATED OR UNREGULATED & AC·AC MODELS ---

CSA 

212A2212 COMPLY 
310A2210 LISTED 
318A2213 COMPLY 

416A2214 3.0 1000 LISTED 420AR4203 0.5 350 COMPLY 
212A2143 33 300 LISTED 816AR4201 0.2 600 COMPLY 
212A2220 4.5 150 LISTED NEWAR4201 0.2 1000 COMPLY 

216A4222 4.5 350 COMPLY 420AR4204 6.0 0.5 300 COMPLY 
318A4221 4.5 550 LISTED 420AR4207 6.0 0.5 400 COMPLY 
416A2219 4.5 600 LISTED 

820A2656 4.5 1500 COMPLY 

816AR4202 6.0 0.2 500 COMPLY 

420AR4008 7.5 0.5 600 LISTED VDE UNREGULATED SERIES 
825A2611 4.5 2000 NIA 420AR4105 9.0 
212A2226 6.0 100 LISTED 816AR4103 9.0 

310A2223 60 200 LISTED 420AR4106 12.0 
318A2226 6.0 300 LISTED 816AR4104 12.0 
318A4227 6.0 400 LISTED 

416A2226 6.0 600 LISTED 
NEWAR4101 +12.0 

-12.0 
420A4338 6.0 800 LISTED 
820A4660 6.0 1200 COMPLY NEWAR4102 +15.0 

-15.0 

825A2617 6.0 2000 NJA 
521A4318 7.0 1200 LISTED 
310A2223 7.5 100 LISTED 

216A2134 7.5 200 COMPLY 
420A2128 7.5 500 LISTED 
212A2144 8.3 120 LISTED 

318A4248 85 100 LISTED 
212A2136 9.0 100 LISTED 
318A2138 9.0 150 LISTED 

216A4139 9.0 200 LISTED 310AOOOl 
420A2128 9.0 300 LISTED 420AOO03 
416A4136 9.0 500 LISTED 825AOO04 

820A4465 9.0 900 COMPLY 420AOOOl 11.0 
825A4620 9.0 1200 NIA 31OAOO02 12.0 
420A4246 10.0 500 LISTED 825AOOOl 12.0 

216A2045 12.0 100 COMPLY NEWA5701 12.0 
318A2045 120 150 LISTED NEWA6601 12.0 
318A4146 120 200 LISTED 816AOOOl 14.0 

416A2141 12.0 300 LISTED 420AOO02 14.0 
420A4147 12.0 400 LISTED 825AOO05 15.0 
420A4141 12.0 500 LISTED 818AOOOl 17.0CT 

820A4470 12.0 700 COMPLY 825AOO02 18.0 
825A4425 12.0 900 NIA NEWA6602 18.0 
521A4317 12.0 1000 LISTED 420AOO04 24.0 

420A2249 14.0 350 LISTED 420AOO05 24.0 
310A1941 18.0 50 LISTED 825AOO03 24.0 
416A2045 18.0 100 COMPLY NEWA5702 24.0 

420A4143 20.0 280 LISTED NEWA6603 24.0 

318A4049 24.0 50 LISTED 
811A4212 300 LISTED 

"5 Switched Output Voltages 3.0 - 4.5 - 6.0 - 7.5 - 9.0 VDC 
and Universal Outout Plug t=: W 

[CO 

MODEL SERIES 

212A. 216A 
310A. 316A 
416A.420A 
816A 
820A. 825A 

0.5 250 
0.2 400 

0.5 200 
0.2 300 
0.2 250 
0.2 250 

0.2 
0.2 

2000 
3300 

500 

770 
1000 

500 

880 
2200 

300 

450 
660 

1000 
1670 

t; H 

~ 

W H 

53 36 38 
60 45 42 
61 55 41 
81 59 52 
82 60 48 

COMPLY 
COMPLY 

COMPLY 
COMPLY 

COMPLY 

COMPLY 

LISTED 
COMPLY 

NIA 

NIA 
NJA 

LISTED 

LISTED 
NJA 

LISTED 

NJA 
NIA 

COMPLY 

COMPLY 
NJA 
NIA 
NIA 

MM 

INPUT: 220V 50Hz (ALL MODELS) 

45 

~ 

~ @) 
~ 

310F 
SERIES 

416F 
818F 

SERIES 

LISTED 
LISTED 
LISTED 
LISTED 

39 

MM 

~ TAMURA QUALITY CIRCLES THE ELECTRON WORLD e ~~~~~T~£~~~~I!<?~/6~~O ~~~3~ 
A·2402 For manufacturers' sales offices, see yellow pages EEM 1988 
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CUSTOM DESIGNED AUDIO AND POWER TRANSFORMERS 
UL RECOGN CSA, EUROPEAN AND JAPANESE SAFETY STANDARDS 

FILE NO. 
TAM RADIO 

E59673 

UL RECOGNIZEO POWER TRANSFORMERS 
PEY Series 

• Ratings - 1 to SO VA 
• Mounting Style 

... Vertical Type 

... Horizontal Type 

PEWT Series 

• Ratings - 2 to 35 VA 
• Enclosed Construction 

with Metal End Bells 

PMZF Series 

• 10 to SO VA 
• Minimum Flux Field for 

CRT Applications 
• Low Profile 

AUDIO TRANSFORMERS 
EPH Series 

• Double Protection System 
• 3500 VAC HiPot 
• Isolation for TV Audio and 

Video External Connections 

INTERNATIONAL POWER TRANSFORMERS - CSA - IEC - MITI - VDE - UL RECOGNIZED 
PEP Series 

• Ratings - 0.7 to 15 VA 
• 4000 VAC HiPot 
• 30 PINs Stocked 

PEET Series 

• Ratings - 0.7 to 40 VA 
• Smm Creepage 
• 4000 VAC HiPot 

EEM 1988 

PEPF Series PEPY Series 

• Ratings - 0.7 to 6 VA • Ratings - 4 to 20 VA 
• Physical Barrier Between Primary, 

Secondary and Core 

PES Series PEST Series 

• Horizontal Mounting • Vertical Mounting 
• Ratings - 70 to 300 VA 
• CU Flux Shorting Band 
• Concentric Wound Coils 

"CY , Bobbin Construction 

For manufacturers' sales offices, see yellow pages 

PEE Series 

• Ratings - 0.7 to 40 VA 
• Smm Creepage 
• 4000 VAC HiPot 

PEKT Series 

• Ratings - 70 to 200 VA 
• Welded Stack 
• Shielded Core to Reduce 

Stray Field 

A'2403 
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TECHNICAL 
INFORMATION 
WHERE TO FIND THEM IN THE 

88/89 EDITION OF EEM 
Abbreviations/Acronyms 

........... A·1134,8·1098, C·1082, 0·1038 
ASCII Code ...................................... 0·1073 
Batteries, Product Selection Guide ..... 0·1428 
Batteries & Fuel Cells, 

Characteristics ............................. 0·1454 
Cabinets, Enclosures, Racks & Chassis, 

Product Selection Guide ................. C·1003 
Capacitors, Basic Formulas ............... A·1030 
Capacitors, Miniglossary .................. A·1 027 
Capacitors, Product Selection Guide .. A·1 003 
Coils, Chokes, Inductors, 

Product Selection Guide ................ .A·1193 
Conductors, Maximum Current 

Capacity of Copper & Aluminum ..... C·1760 
Connectors, Miniglossary ................ C·1374 
Connectors, Terminals & Sockets, 

Product Selection Guide ................. C·1127 
Crystals, Oscillators, Crystal & 

Piezoelectric Filters, Product 
Selection Guide ............................ .A·1331 

Delay Lines, Product Selection 
Guide ............................................ A·1495 

Discrete Semiconductors, Product 
Selection Guide ............................. A·2113 

Displays, Readouts, & CRTs, 
Product Selection Guide ................. 8·1033 

EBCDIC Code .................................. 0·1162 
Encapsulation, Miniglossary .............. C·1110 
Fans, Blowers, Cooling Equipment & 

Heat Exchangers, Product 
Selection Guide ............................. C·1643 

Filters, Product Selection Guide ......... A·1633 
IC Master. ........................................ A·1718 
Instruments, Panel Meters, Product 

Selection Guide ............................. 0·1350 
Instruments, Test & Measuring, 

Product Selection Guide ................. 0·1190 
Interconnection Systems, Product 

Selection Guide ............................. C·1 719 
Keyboards & Keypads, Product 

Selection Guide ............................. 8·1808 
Lamps, Lights, & Inductors, Product 

Selection Guide ............................. 8·1104 
Logofinder & Trademark Directories .... C·9 01 
Microwave Components, Product 

Selection Guide ............................. A·1 761 

Military Qualified Products List ........... 8·1003 
Motors, Drives, & Rotating Components, 

Product Selection Guide ................ 8·1181 
Opto Semiconductors, Miniglossary .. 8·1262 
Oscilloscopes, Product 

Selection Guide ............................. 0·1408 
Panel Hardware, Product 

Selection Guide ............................. C·16 0 3 
Potentiometers, Trimmers, Controls & 

Rheostats, Product 
Selection Guide ............................. A·205 7 

Power Supplies, Miniglossary ............ 0·1504 
Power Supplies, AC, Product 

Selection Guide ............................. 0·2060 
Power Supplies, DC, Product 

Selection Guide ............................. 0·1497 
Protective Components (Fuses, 

Circuit Breakers, etc.), 
Product Selection Guide ................. 8·1297 

Relay Contact Forms ........................ 8·1371 
Relays, Electromechanical, 

Miniglossary ................................. 8·1364 
Relays, Product Selection Guide ......... 8·1355 
Resistor Color Codes ...................... .A·1911 
Resistors, Product Selection Guide .... A·1849 
Servo Components, 

Miniglossary ................... 8·1238, 0·2176 
51 Units, Basic Guide To, 

........... A·1090, 8·1050, C·1092, 001048 
Solenoids, Product Selection Guide .... 8·1612 
Switches, Product Selection Guide ..... 8·1636 
Thermal Components, Product 

Selection Guide ............................. 8·1834 
Thermal Conductivity of Dielectrics 

at Room Temperature .................... 8·1842 
Thyristors/High Power Diodes, 

Miniglossary ................................. A·2145 
Trademark & Logofinder Directories .... C·90 1 
Transducers & Encoders, Product 

Selection Guide ............................. 8·1874 
Transformers, Product 

Selection Guide ............................. A·2153 
Voltage Drop Nomograph .. C.1912, 0·2042 
Wire & Cable, Product 

Selection Guide ............................. C·1763 
Wire Guages-Diameter, Area, 

Copper Weight ............................. C·1864 
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A penrll COMPANY 

VARIAC' VARIABLE AUTOTRANSFORMERS 
The industry standard for performance and reliability. 700 
models and more than 1,000 variations to' spec'. Overloadable 
to 1000% short term with output from 0 to line or above line 

SINGLE PHASE VARIAC@ 
AUTOTRANSFORMERS 
In 120, 240, 480 V jnputs, 50/60 Hz, 
many with UL and CSA listings and 
from 2.0-300.0 Amps. Choose from 
fully enclosed or open designs, in 
single phase or three phase configu
rations, 50/60 Hz and 400 Hz mod
els. Connectable in parallel or series 
and single line. 

MILITARIZED "400 Hz" 
VARIAC@ AUTOTRANSFORMERS 
For ruggedized use frorr! 350 to 1200 
Hz. With excellent regulation, smaller 
and lighter than 60 Hz units, they con
form to most mil-specs for harsh envi
ronments. Single Phase and 3-Phase 
configura tions. 

MOTOR DRIVEN VARIAC@ AUTOTRANSFORMERS 

voltage despite load size or power. Single and 3-phase models, 
manual and motor driven, 120 to 480V outputs. Militarized 
"400Hz" units also offered. 

MANUAL J-PHASE 
GANGED VARIAC@ 
AUTOTRANSFORMERS 
Control 3-phase power requiring 
208, 240 or 480 V inputs. These 
Variacs corne in 208, 240 and 50/60 
Hz ratings and in 7.1, 8.5 and 10 
Amps. 29 other units permit over
voltage use on an open Delta con
nection. 14 other models are Y 
connected. Ball bearings are also 
included. 

PORTABLE VARIAC® 
AUTOTRANSFORMERS 
Metered, encased and available in 20 
models featuring an autotransformer 
and overload protection. Some have 
Voltmeters, Ammeters, and Watt
meters. 120 V and 240 V models to 
18.0A; 2 and 3 wire versions also 
offered. 

More than 60 motor driven models, single or ganged. Motors are fully enclosed, 2 
phase, gear-reduction, servo types with motor speeds of 2, 4, 8, 16, 32, 64 and 128 sees 
at 60 Hz. All have ball bearings and adjustable limit switches. 

~ .. A penrll CO".ANY 

VARIAC~) AUTOMATIC VOLTAGE REGULATORS 
Encourage peak performance and protect your equipment 
with Variac Voltage Regulators. Offering smooth control and 
fast response, they function up to lOX the rating for transient 

TYPE 1591 
Compact 1 k V A 
with 115 V ratings. 
Low cost, small and 
available in portable 
and rack mounted 
models. 

TYPE 1592 
Provides proper voltage for 
long term operation - re
motely programmable. In 2 
models, capacity to 5.3 
k V A, handle 120-480 V and 
are used in single and three
phase applications. 

surges. They will not introduce distortion or noise, and will 
offset brownout effects. Choose from five basic models plus 
100 custom variations. 

TYPE 1571 
Militarized, in 4 models, for 
use where shock or vibra
tion is encountered. Avail
able in 400 Hz or 50/60 Hz 
with 115 V outputs, rack 
mountable.5.8kVA. 

TYPES 1581 and 1582 
High capacity. Automati
cally compensate for line 
voltage fluctuations. 115 V 
and 230 V models, 19.7 
k VA capacities. For indus
trial and lab use e.g. com
puters, transmitters and 
critical processes. 

POWER SUPPLIES 
See EEM page D-1993 for Technipower 
Mil-Qual, Sealed and Partly Sealed, 
Modular Switchers, Linear Power Sup
plies, Sine Wave Inverters and others. 

Technipower 

Power For Growth A pBnril 

EEM 1988 

P.O. Box 222, Commerce Park, Danbury, CT 06813 
Tel: (203) 748-7001 In Calif. (805) 493-2244 

For manufacturers' sales offices, see yellow pages A·2405 



~~IC MASTER~~ 
BELONGS ON YOUR 

BOOKSHELF 
If you don't have your own IC MASTER, you can obtain your own copy 
by ordering now. Write for your own copy or order by telephone as 
described below. 

IC MASTER is a two-volume set of technical data carefully organized to 
direct the engineer to the integrated circuits and related products that 
are closest to his specific needs. It is the surest and fastest way to find 
the optimum devices to answer an engineering design requirement. By 
ordering now, you won't have to borrow or search for IC MASTER the 
next time you need it. 

Typical Use of Ie MASTER 
Can an engineer find out who makes a 256K dynamic RAM with an 
access time of 120 nanoseconds or faster in less than 30 seconds? 
He can if he turns to the Memory section of IC MASTER and looks for 
the 256K organization (words and bits per word) that he needs. Because 
each device is listed in order of access time, he can easily determine the 
devices that satisfy his speed requirements. 

In the United States only: 
You can order IC Master simply by charging it to your VISA or 
Master Card credit card. To place your order (USA only) call 
now: (516) 227-1300 or (408) 249-6800. 

Or mail your order to 

IC MASTER 
Hearst Business Communications, Inc. 
645 Stewart Avenue 
Garden City, NY 11530 
Att: Marie Botta 

Tell us you "saw it in EEM" and receive a 10% discount. 

ORDER YOUR COpy 
~~~~~NOVV~~~~~ 



TRANSFORMERS 

Custom transformers. 
Give us your tough jobs. 

A Technitrol transformer is often one that no one else can make, or wants to. We're accus
tomed to the fine balancing of parameters to get optimum performance for each applica
tion. We find hidden solutions by asking you the right questions. When you need to make 
difficult choices, we help you make the right ones. A tough transformer design is never 
cut-and-dried. 

MIL-T-27 transformers, 
Grades 4, 5, and 6 
• Scott T. 
• High-voltage. 
• High-voltage pulse. 
• 400 Hz. 
• Voltage-regulating/ferroresonant. 
• Custom, to your specifications. 

MIL-T-21038 pulse transformers 
• Grades 5 or 7, Class S, life expectancy X. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

MIL-Std-21 038/27 
MIL-Std-1553 data-bus interface 
transformers 
• Meet MIL-Std-1553B. 
• Meet MAC Air specifications A3818, A5690, 

A5232, and A4905. 
• Surface-mount and flat-pack available. 
• Wide selection of standard models. 
• Custom designs. 

MIL-Std-1553 data-bus couplers 
• Single- and dual-stub-terminal models. 
• Single- and dual-bus-terminal models. 
• Use of our MIL-Std-1553 interface transformers 

within the couplers provides a large choice of 
coupling characteristics. 

General-purpose low-power pulse 
transformers 
• IEEE 802.3 data interface transformers 

(10 Mb/s, Ethernet). 
• 1.0 and 2.5 MHz data-interface transformers. 
• Wide selection, bandwidths typically 

10 kHz to 10 MHz. 
• Commercial and military performance 

requirements. 
• Isolation transformers. 
• Impedance-matching transformers. 
• Balun transformers. 
• Chip-carrier and DIP packaging available. 

Technitrol 
1952 East Allegheny Avenue, Philadelphia, PA 19134 USA 

Telephone (215) 426-9105 • Telex 834245 
FAX (215) 426-2836 

Technitrol products: Manchester encoder/decoders' pulse transformers' data bus couplers· pUlse-width regulators· delay 
lines including digital, fixed-constant-distributed, fixed-lumped-constant, programmable, and trimmer types· transformers 
including audio, autotransformer, chopper, constant-voltage, dc-to-dc-conversion, decade, differential, discriminator, 
driver, ferroresonant, filament, 400 Hz, 50-60 Hz high-voltage, input, instrument, current instrument, interstage, inverter, 
isolation, magnetic-amplifier, matching, microminiature, microphone, mixing, modulation, output, plate, power, pc
mounting, pulse, rf, rectifier, reference, Scott T, servo, switch mode, synchro-control, telephone-coupling, toroidal, 
transistor, voltage-dividing, voltage-regulating, voltage-stabilizing, wideband, MIL-audio, MIL-power, MIL-rf, and MIL-pulse 
types· saturable reactors· filter reactors· square-wave oscillators' magnetic amplifiers· coils including foil-wound, high
O/Iow frequency, toroidal, and transformer types. 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2407 



NAME PLATES • 45· TEMP. 

~~~~:MS HIGH CURRENT TRANSFORMERS. ~I;::~~N 

Paralle I: 4, 8V 
Series: 12, 16V 

24 VOLTS 
Parallel: 6, 12V 
Series: 18, 24V 

• 

PART 
NO. 

24 20 
24 25 
24 50 
24 100 

RATING 
VA 

480 
600 

1200 
2400 

115 
115 

lOS, 115, 125 
125 
125 
125 

STYLE B (OVER 700 VA) 36 00 
36 01 

STYLE BE 

STYLE V 

STYLE CM 

FOUR STYLES 
STOCKED 
IN DEPTH 

36 VOLTS 
Parallel: 9, 18V 

Series: 27, 36V 

56 VOLTS 
Parallel: 14, 28V 

Series: 42, 56V 

64 VOLTS 
Parallel: 16, 32V 

Series: 48, 64V 

68 VOLTS 
Parallel: 17, 34V 
Series: 51, 68V 

80 VOLTS 
Parallel: 20, 40V 
Series: 60, BOV 

120 VOLTS 
Parallel: 30. 60V 
Series: 90, 120V 

Parallel: 57.5, 115V 
Series: 172.5. 230V 

300 VOLTS 
Parallel: 75, 150V 
Series: 225, 300V 

36 02 
36 04 
36 06 
36 08 
36 12 
36 20 
36 30 
36 50 
36 100 

56 
56 
56 
56 08 
56 12 
56 25 
56 50 
56 100 

00 
01 
02 
04 
08 
12 
25 
50 

DC TO RMS CONVERSION CHART 
SECONDARY RMS CURRENT - tic CURRENT X FACTOR BELOW 

~Ol~~~~fi~~ F(!~eJ ResistIVe Capacitor Input Filter 
load or Capacitive load 

~~~~s1Avt 1.0 1.0 1.8 

~~TL.L "An .7 1.0 1.15 

115 
115 
115 

105, 115, 125 
lOS, 115, 125 
lOS, 115, 125 

115,230 
115.230 

448 105, 115, 125 
672 105, 115. 125 

1400 105,115, 125 
2800 115,230 
5600 115.230 

CUSTOM 
VARIATIONS 

QUOTED PROMPTLY 

" " TODD SYSTEMS HIGH CURRENT TRANSFORMERS & CHOKES are designed for use in high power 
rectifier circuits, and high current A.C. applications. "TODD ENGINEERED" designs feature a nom· 
inal temperature rise of 450 C., at full load, thus providing outstanding overload capacity. All designs 
utilize extremely low regulation, varying from 10% in the smallest to 1 % in the larger units. 

Four styles ... select the type best suited for your lab, test rigs, OEM or production equipment 

DATA SUBJECT TO CHANGE WITHOUT NOTICE 

CONTACT FACTORY FOR PRICES 

OPTIONAL 
SERIES 

VOLTS AMPS 

l6Y CT 
OR 
12Y 

24Y Cl 4 
6 

OR 8 
12 

lay 20 
25 
50 

100 

2 
36Y CT 4 

6 
OR 8 

12 
27Y 20 

30 
50 

100 
1 

56Y C1 2 
5 

OR 8 
12 

42Y 25 
50 

100 

64YCT 

OR 

48V 

68YCT 
OR 
51Y 

80Y CT 
OR 

GOY 

HOOKUP 
PARALLEL 

VOLTS AMPS 

5Y CT 4 
OR ~g 

2.5Y 40 

aYCT 
OR 
4Y 

mCT 
12 

OR 16 
24 

6Y 40 
50 

100 
200 

2 
4 

lay CT 8 
12 

OR 16 
24 

9Y 40 
60 

100 
200 

28Y CT 

OR 16 
24 

l4Y 50 
100 
200 

1 
32V CT 2 

4 

OR 
8 

16 

l6Y 24 
50 

100 

34V Cl 
OR 8 
17Y 16 

24 

40V CT 
OR 
20Y 

SERIES HOOKUP PARALLEL HOOKUP 

125 (.: ....... ~ E6 125 :: •• ,........ • 

115 j':'" S~C 5 CT 115 j':" s~c :.n 105 ~!.... 105 ~).... ':: 

4 ~~-

E'3 tl:: SEC SEC 5 !: 
I 2 CT t i.J: 

I 

COM I COM IJ 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963-3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963-3400 

A'2408 For manufacturers' sales offices, see yellow pages EEM 1988 



33/. 171/8 
47/8 233/. 

4"8 341/2 
51/. 48 
71/8 85 
21/. 
23,,, 
31/2 

56 
56 
56 
56 
56 
64 
64 
64 
64 

STYLE B: 0 "Open Frame" Bracket Mounted 
o Double Vacuum Varnish Impregnated 

STYLE BE: 0 Conforms to MIL-T-27B 
o Epoxy Encapsulation added to Style B 

4 
4){. 
51/8 
53/. 31/2 
63/. 31/2 
63/. 41/. 

3){. 21/2 3 2 
3"8 31/4 au. 21/2 
4518 3"8 51/8 3 
5JAI 41/2 5% 31/2 
6318 5M. 51/2 41/. 
63/8 571. 7 41/. 

STYLE Y: 0 Fully Enclosed in Metal Shells 
• Ease of IIWiring with Leads" 
o Attractive Appearance 
o Obi Vacuum Varnish Impregnated 

CONTACT FACTORY FOR PRICES 

5600 

PART NO. 

STYLE eM: 0 Hermetically Sealed to MIL-T-27B 
• Environment Proof 
• Attractive Gray Finish 
o Permanent Name Plate 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963-3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963-3400 

EEM 1988 For manufacturers' sales offices, see yellow pages Ao2409 



LI·250 250 
LI·35O 350 
LI·500 500 
LI·750 750 
LI·l000 1000 
LI·1500 1500 
LI·2000 2000 

INDUC- D.C. 
CATALOG Tt:~)E C3RRENT 
NUMBER AMPS) 
CH·OO 200 .5 
CH·Ol 100 1 
CH-02 80 2 
CH·04 60 4 
CH·05 50 5 
CH·06 40 6 
CH·08 30 8 
CH·12 20 12 
CH·16 15 16 
CH-20 10 20 
CH-25 6.5 25 
CH·30 5.5 30 
CH·40 4.0 40 
CH·50 3.0 50 
CH·l00 .8 100 
CH·200 .35 200 

TRANSFORMERS 5600 

LINE ISOLATION 

1500 4518 37/8 4% 3 
1500 4% 37/8 51/4 3 
1500 6 4% 51/8 3~. 

1500 6 4% 6% 3~. 
1500 6 4% 71/4 3~. 
1500 61/2 5112 7112 4'14 
1500 6112 51/2 9 41/4 

% OF RATED INDUCTANCE 

RESIS· 
: ~:m~~L~ifD !~m~ :h TANCE 

(OHMS) H W D MW MD WGT. 
3.00 2'14 2% 2 2 1"14 1'12 
1.50 21/, 2 2'18 2'1, 2 2'14 
1.3Q 21/, 3 2'1, 2'1, 2 2'12 
.60 3'18 3"1. 31!. 31/8 21!, 5'/. 
. 50 31/8 3"1. 3"18 3'18 2"1. 5% 
.35 31/s 3% 33,1, 31/s 2"14 6 
.25 3'1, 41!8 37/8 3% 3 8 
.12 3"1_ 41/, 47/8 3% 31/, 15'1, 
.08 4J{. 5'1. 4% 4% 3% 14'1. 
.05 4J{, 51f. 4'1, 4% 31f2 151/, 
.D28 4U. 51!. 5 4% 4 181!, 
.022 5318 6"18 41!, 5'1. 31f4 21 
.014 5% 6% 4% ~~: 3'12 23 
.010 53,1, 6% 5112 41/s 29 
.00a 5318 6% 5'l1o 51!4 4% 35 
.001 61!8 71/8 6"1. 5Y8 5112 43 

31/4 10 
41/s 14 
3% 171/2 
4112 24 
51/2 30 
5% 42 
67/8 58 

4 
10 
171/2 
30 
42 
58 

HIGH 
CURRENT CHOKES 

50/60 HERTZ 
UL COMPONENTS 

TWO STYLES 

STYLE LO 

LEAD WIRE 
TERMINALS 

LEAD WIRE 
TERMINALS 

STYLE LRG 

LINE CORD 
RECEPTACLE 

(wI GROUND) 

BRACKET MOUNTED 

DIMENSIONS REFER TO 
HIGH CURRENT XFMR SKETCHES 

• Matching styles complement high current 
transformers 

• Wide variety of compatible current ratings 

INDUCTANCE VARIATION 
Graph indicates typical variation of inductance (%) when used at D.C. currents (%) 
other than the rated values. 
Chokes operated at D. C. currents higher than rated value must be run on an inter-
mittent basis to avoid overheating. 

• r~N~E ~rD. SHELLS • HERMETICALLY SEALED 
MIL·T -(STYLE eM) 

H W D MW MD WGT. H W D MW MD WGT. 
25/8 2'14 2'14 13/4 1% 13/_ 31/8 3 2U6 2~. lY8 2'/8 
31/8 2'1, 25/8 2 I"!. 21/. 3'X. 31!2 J 25/8 2'/8 3'/4 
3'18 21!, 2'1, 2 13/. 21/2 3'X. 3'1, 3 25/8 2'18 31!, 
37/8 3X. 33/. 2'1, 2'1. 6 4~. 41!. 35/8 3X • 21){6 7'/4 
37/8 3X. 4 2'1, 3 6'/2 ,4J{. 41!. 3% 3~, 2'll'6 8 
3Y8 3X, 4 21!, 3 6'12 4J{, 4'/. 35/8 3X, 2'){, 8'/8 
41!8 31!, 43/8 2"1. 3"18 8'1, 4Y8 4'/8 4 3'){, 3 IJl/8 
4% 3Y8 4Y8 3 33/_ 14 5U, -5 4'/. 4Y16 3~6 20 
5U, 41!, 51!. 3'1, 33/4 15 61/4 5314 47/8 43/8 3'1, 2211, 
5U. 4112 5318 31f2 37/8 16 6'1. 5% 4718 H" 311, 24 
5U • 41f, 5Y8 31!, 4% 191/2 6'/. 53/. 47/8 4318 311, 26'/, 
6'1, 5J{. 51f, 41f4 31/4 24 71f, 67/8 51V,6 5X, 4'/4 29 1/2 

6'1, 5J{. 5% 41f4 31/2 25 71f, 6718 5')(. 5X. 4114 32', 
61!, 5J{. 6"10 4'12 4'18 30 71f, 67/0 51~6 5X. 41 4 37 
6'/2 5J{. 6Y8 4'/. 4% 36 711, 67/8 5')(. 5)(. 41 , 45 

~ONTACT FACTORY FOR PRICES 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963-3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963-3400 

A·241 0 For manufacturers' sales offices, see yellow pages EEM 1988 



STEPDOWN AUTOTRANSFORMERS 

WEIGHT DIMENSIONS 
LBS. H W D 

". lV2 2 20/. 
11/, lU6 2V. 3V2 
lJ{, lU, 2V. 3l!:z 
lU, lU, 2V. 3V2 

2V, 2'111 2V. 
21/, 2'111 21/. 
21/, 2'111 23/0 

13/4 21/, 2'111 2'1/0 
2% 25/0 3){, 21/2 
2% 2% 3){, 2V2 

SD·16 2'12 3'10 2% 31/. 

SD·17 3'1. 3'10 2% 35/0 
SD·38 4 31/0 2% 4 
SD·12 4'12 31/0 25/0 4% 
SD·43 4% 31;8 2% 4'12 

HEAVY DUTY 
GROUNDED MODEL 

WEICHT DIMENSIONS 
LIS. H WD 

2'12 3'1. 2% 3% 
3'14 31;8 2% 30/. 
3'1/, 31;8 2% 4~, 
4l!:z 3'1e 2% 411'. 
41/2 3'1. 2% 4% 
6'1/. 4% 3Ye 41;8 
8'1/. 4% 3Ye 40/4 

12% 4% 3Ye 5% 

13'1/. 4% We 6 
181;8 4% 37/. 7){, 
24'1. 51~, 4% 6M, 
36 6% 5~, 7% 

CONVERT FOR USE ON FOREIGN 

50/60 HERTZ-UL COMPONENTS 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD· RECEPTACLE 

220/240 INPUT 
110/120 OUTPUT 

LINE CORD • PIGTAIL 

220/240 INPUT 
110/120 OUTPUT 

TWO PRONG 
LINE CORD/RECEPTACLE 

220/240 INPUT 
110/120 OUTPUT 

THREE PRONG 
LINE CORD/RECEPTACLE 

45/8 

45/8 63IB 

45/8 37/s 7 
5112 4112 77/8 

5112 41h 77/8 

DIMENSIONS 
H W D 

45/8 37/8 37/8 

45!s 37/8 43/8 

45/8 37/s 5 
45/s 37/8 Sih 

MULTI·TAPPED 
VOLTAGE REGULATOR 

TYPE 

CATALOG 
NUMBER 

MVR·17 45", 37/. 

MVR·18 4% 37/. 

MVR·ll 45/. 37/0 

MVR·19 45/. 3". 
MVR·13 4% 37/8 

MVR·14 6 43/8 

MVR·20 6 4% 

MVR·17 45/. 3". 
MVR·18 4% 3". 
MVR·ll 45/0 3"0 

4% 3"0 
6 4% 
6 4'1/0 
6 4'Y. 

PANEL MOUNTED 
VOLTAGE REGULATOR 

TYPE 

5 
5'12 
53/. 

6% 
7'1. 
7'1/. 
81/. 

51/. 
5"0 
63/4 

71/. 

71/2 
81/2 
91/. 

STYLE LO 

JUNCTION 
BOX 

LEAD WIRE TERMINALS 

3 WIRE LINE CORD 
& RECEPTACLE 

(WITH GROUND) 

OUTPUT 
VOLTS 

84 92 100 108 115 122 130 138 115 

HEAVY DUTY GROUNDED MODEL AVAILABLE 
AS STEPUP-SEE GENERAL CATALOG 

84 92 100 108 115 122 130 138 208, 230 
170 185 200 215 230 245 260 275 115 
170 185 200 215 230 

7){, 
61/0 7){, 111/4 

61/0 7){, 12'1. 

PVR·20 
PVR·28 
1''1111·29 
P'IIli·22 
PVR·30 

CONTACT FACTORY FOR PRICES 

44 61/0 71/0 13 
58 61/0 71/0 14 
18 6'10 71/0 151/2 
91 6'10 71", 16'12 

105 61/0 71/0 18 • JUNCTION BOX 
• LEAD TERMINALS 

QUALITY ENGINEERED TODD SYSTEMS INC. PRECISION BUILT 

FAX: (914) 963·3506 50 ASH STREET, YONKERS, NY, U.S.A. 10701 (914) 963·3400 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2411 



5600 TRANSFORMERS 5600 

TOROIDAL 
POWER TRANSFORMERS 
FOR 50/60 HZ LINE FREQUENCY 

FEATURES OF TOROIDAL DESIGN 
Our transformers will be your solutions in critical areas of: 

Magnetic Strayfield 

Transformer Noise 

Small Dimensions 

Low Weight 

High Efficiency 

PRODUCT PROGRAM 
CUSTOM DESIGN 

CUSTOM MADE TRANSFORMERS from 20VA to 5000VA 
for 60 Hz or 5O/60Hz operation with UL family recognition. 
The table on the next page lists maximum data for custom 
made transformers using our standard core sizes. Other core 
sizes· are available. Custom made transformers are often a 
preferred choice for optimized technical performance. For 
certain applications, custom design is also a cost saving alter
native to standard transformers. 

STANDARD OFF-THE-SHELF 

STANDARD TRANSFORMERS UL recognized, for both 
117V/60Hz and 115/230V 50-60Hz, 26VA-1000VA power 
range. All types are available from stock in Bowie, MD. (See 
separate page A·2515.) 

We also offer transformer kits with factory made primary 
windings in sizes from SOVA to 1400VA. A line of multi
voltage rectifier transformers for 5V and ± 15V regulated DC 
are also stock items. (See separate page A·2416.) 

OTHER PRODUCTS 

3-PHASE TRANSFORMERS 

AUTO TRANSFORMERS 

INVERTER TRANSFORMERS FOR 50 OR 60 HZ 

CURRENT TRANSFORMERS FOR CONTROL APPLICA
TIONS 

FILTER CHOKES OF TOROIDAL DESIGN FOR 50/60 HZ 
(See section 1800 page A·1298.) 

TOROID CORPORATION OF MARYLAND OFFERS 

Over 15 years of experience from design and manufacturing 
toroidal power transformers. 

Computerized transformer design. 
For rectifier transformers we use proprietary software to cal
culate and optimize the design to meet the DC-data required 
after your rectifier circuitry. 

UL recognized construction including UL544 Medical Stan
dard. UL recognition of custom designs can be obtained 
quickly under our UL family recognition. 

Our transformers are built to meet basic requirements of IEC, 
VDE, CSA and other foreign safety agencies. 

THE FACTORY 

TOROID CORPORATION OF MARYLAND started its opera
tion in late 1982. The rapid growth of the company and its 
early position as the market leader was made possible by 
design and manufacturing technology transferred from its 
Swedish affiliate Toroid Transformator AB. The U.S. opera
tion occupies a modern 10,000 sq. ft. plant in Bowie, MD. 
20 miles east of Washington DC. 

QUALITY 

To ensure that our customers will always receive the ultimate 
design solution and the highest quality workmanship, the two 
factories maintain close cooperation for evaluation of design 
and manufacturing processes. In-house production engineer
ing is continuously working on development of new manufac
turing equipment. 

With our proprietary software programs, we can quickly and 
accurately design transformers for rectifier loads without 
approximations .... Thus we guarantee that a prototype will 
meet specified DC data the first time. 

Winding our own cores of grain oriented silicon steel is 
another important step we have taken to have full control of 
every aspect of our manufacturing process. 

For further information, please contact the factory sales department (301) 464-2100 or our sales representative in your area: 

U.S. Sales Representatives 

California South 
California North 
Chicagoland 
New England 
Eastern Penn. 
MD,VA,DC 
Upstate New York 
Metro New York 

(213) 596-9411 
(406) 272-6836 
(312) 520-1200 
(617) 485-2215 
(215) 659-8938 
(703) 360-9039 
(S02) 228-5240 
(516) 482-4080 

FAX (213) 430-9084 
FAX (408) 259-7376 
FAX (312) 520-7927 
FAX (617) 485-5186 
FAX (215) 659-8076 
FAX (703) 360-9202 

FAX (516) 482-4589 

West Germany 
Switzerland 
Finland 
The Netherlands 
Norway 
Sweden 

European Distributors 

(49) 69 724 752 
(41) 328435SO 
(358) 0739100 
(31)80583858 
(47)4765111 
(46)47081010 

TOROID CORPORATION OF MARYLAND 

FAX (49) 69729496 
FAX (41) 32846287 
FAX(358)0712414 
FAX (31) 80582596 
FAX (47) 4765339 
FAX (46) 47082012 

6000 Laurel-Bowie Road • Bowie, MD 20715-4037 • (301) 464-2100 • FAX (301) 464-4657 

A·2412 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 

TOROIDAL 
POWER TRANSFORMERS 
FOR 50/60 HZ LINE FREQUENCY 

SAFETY PARAMETERS 
COMPLIANCE WITH SAFETY STANDARDS 

Our basic program of transformers is UL recognized to UL 
standard 1411. Transformers for medical applications, recog
nized to UL 544 is one of our specialties. Our transformers are 
designed and built to meet the basic standards of IEC, VDE, 
CSA and other foreign safety regulatory agencies. 

INSULATIONS 

APPLICATION NOTES 

5600 

To meet the stringent safety requirements for transformers, 
we use only UL recognized insulation material. Our trans
formers are constructed with reinforced insulation, which 
allows the transformer to be used without grounding. All our 
transformers are 100% hi-pot tested at 4000V rms for 2 
seconds and have a minimum creep distance of 8 mm. 

Our engineering staff has written three application notes 
(Transformer Facts): 

TEMPERATURE CONSIDERATIONS 

Operating temperature is another important safety factor. Our 
transformers, built for Class A (105°C) operation, are normally 
calculated for a temperature rise of 60°-65°C. Actual increase 
will depend on how and where the transformer is mounted 
and how well it is cooled. 

-Bulletin #1- Form Factor and Size of Rectifier Transformers 

-Bulletin #2- Supply Voltage and Primary Windings for Power 
Transformers 

-Bulletin #3-Fuses and Overload Protection of Transformers 

We will be glad to send you any of these free of charge. 

Maximum data for custom made transformers using our standard core sizes sa 
60Hz operation 50/60Hz operation 

Max rated power No-load loss Max rated power 
(VAl (WI (VAl 

26 .26 20 
45 .32 35 
65 .48 50 
70 .54 57 

100 .79 85 
105 .63 87 
120 .77 100 
150 .94 120 
180 1.14 150 
185 1.21 150 

200 1.26 165 
240 1.52 190 
265 1.81 225 
360 2.41 300 
440 2.60 360 

600 3.06 500 
720 3.82 600 

1,000 4.70 800 
1,200 5.90 1,000 
1,450 7.10 1,200 
1,700 7.20 1,400 
2,000 9.00 1,700 
2,400 10.80 2,000 
2,750 10.30 2,300 
3,250 12.40 2,700 

Transformers with data in italic may require longer delivery times. 
(Other core sizes available for custom design.) 
Power rating (VA/ is determined by secondary RMS data. 
Also see Design Data on page A·2412. 

No-load loss 
(WI 

.20 

.24 
.36 
.40 
.59 
.47 
.57 
.70 
.85 
.90 

.94 
1.13 
1.35 
1.80 
1.94 

2.28 
2.85 
3.51 
4.40 
5.30 
5.40 
6.70 
8.10 
7.70 
9.30 

Approx Size & Weight 
of finished transformer 

Core II 
00 x H Weight 
(inches) (lbs) 

2.4 x 1.2 .7 532 
2.8x 1.3 1.1 642 
2.9x 1.8 1.4 643 
3.2 x 1.4 1.5 742 
3.3x 1.9 2.0 743 
3.7xl.4 2.2 852 
3.9x 1.5 2.2 952 
3.7x 1.8 2.9 853 
3.9 x 1.9 3.0 953 
4.5x 1.6 3.3 052 

3.8x2.3 3.3 854 
3.9x2.3 3.8 954 
4.5x 1.9 4.4 1053 
4.5x2.3 5.3 1064 
5.5x2.0 5.7 1263 
5.5x2.4 8.2 1274 
5.5x2.8 9.7 1275 
6.3 x 2.4 12.1 1584 
6.3x2.9 15.0 1585 
6.3x3.3 17.4 1586 
7.9x2.6 20.0 18104 
7.9x3.0 24.0 18105 
7.9x3.3 27.8 18106 
8.7x3.2 29.7 20125 
8.7 x 3.5 35.2 20126 

Continued next page 
TOROID CORPORATION OF MARYLAND 

6000 Laurel-Bowie Road - Bowie, MD 20715-4037 - (301) 464-2100 - FAX (301) 464-4657 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2413 



TRANSFORMERS 5600 

TOROIDAL 
POWER TRANSFORMERS 

AVAILABLE DESIGN OPTIONS 

ULTRA-LOW MAGNETIC STRAYFIELD EMISSION 
DESIGN 

Our standard design considerably reduces the strayfields in 
comparison with a laminated transformer. For sensitive ap
plications, our optional Ultra-low Strayfield Design, achieved 
through a special process, further reduces the emission. In 
applications such as high resolution CRT displays, a magnetic 
shield around the circumference of the transformer can be 
added to allow even lower emission levels. 

STATIC SHIELDING 

Static shielding may be required to minimize capacitive coupl
ing between primary and secondary winding when the trans
former is used in an extremely noisy environment. Since the 
shield adds layers, a larger core size may be necessary to pro
vide adequate inside diameter for the shuttle of the winding 
machine. 

LEADS AND CONNECTORS 

Standard is 8" long flying self-leads. Other lead lengths, multi 
stranded leads, and mounted connectors are options. 

MOUNTING METHODS 

MOUNTING WASHER 

The normal mounting method of our transformers is using a 
metal washer and two rubber pads, furnished at no extra 
charge. 

POLY-MOUNT 

PIN 

W050 
W060 
W070 
W090 
Wll0 
W145 

A B 

2.0 0.17 
2.4 0.20 
2.8 0.24 
3.5 0.20 
4.4 0.32 
5.7 0.32 

Our new Poly-Mount is an option and replaces the standard 
metal washer and rubber paps for transformers with power 
ratings up to 600V A. The Poly-Mount is shipped as-an integral 
part of the transformer and will reduce the mounting time of 
the transformer. If required, the Poly-Mount can be removed 
from the transformer. The Poly-Mount consists of two parts 
made of UL recognized Polyamide with high temperature 
rating. A screw through the center hole holds the assembly to 
the chassis. The Poly-Mount adds slightly to the total height 
of the transformer. 

MOUNTING WASHER 

OMEGA BRACKET 

For applications when vertical mounting is preferred, our 
Omega bracket is available with or without UL listed terminal 
blocks. It provides firm support for the transformer without 
any significant increase of size and weight. The bracket is 
made of yellow chromated steel welded onto a stand with 
slots for screw mounting. A large part of the transformer sur
face is exposed to the surrounding air, allowing for maximum 
cooling. The Omega bracket is available for transformers up to 
3800 VA. 

POTTED CENTER 

For large size transformers, 15 Ibs or more, or when the 
washer may cause height problems, we recommend Epoxy 
potting of the center hole. The top of the potting will be 
recessed to accommodate the screw head. A flat bottom of 
the potting is available upon request. 

.--

See previous page 
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0.18 0.04 
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Size 
Part No. Rated ODxH 

Power (inches) 
(VA) Weight 

602.082 26 2.4 x 1.2 
602.122 .7 lb. 
602.152 
602.182 
602.242 

604.082 45 2.8 x 1.3 
604.122 1.1 lb. 
604.152 
604.182 
604.242 

607.082 70 3.2x 1.4 
607.122 1.5 lb. 
607.152 
607.182 
607.242 

612.082 120 3.9 x 1.5 
612.122 2.2 lb. 
612.152 
612.182 
612.242 
612.220 

617.122 180 3.9 x 1.9 
617.152 3.0 lb. 
617.182 
617.242 

636.242 360 4.5x2.3 
636.302 5.3 lb. 
636.332 
636.382 
636.502 
636.220 

660.242 600 5.5 x 2.4 
660.302 8.1 lb. 
660.332 
660.382 
660.502 
660.220 

699.502 1000 6.3 x 2.4 
699.652 12.1 lb. 

TRANSFORMERS 

TOROIDAL 
POWER TRANSFORMERS 
OFF-THE-SHELF TRANSFORMERS FOR 

117V/60 Hz, UL RECOGNIZED 

Typical DC data when trensformer supplies 
bridge rectifier with large filter capacitor 

Secondary Data Secondaries Secondaries 
in series in parallel 

No-load DC DC DC DC 
Volts/Amps Voltage Voltage Current Voltage Current 

(V) (V) (A) (V) (A) 

2 x 8.5/1.47 2 x 10.7 19.2 or 2 x 9.6 .94 8.6 1.88 
2 x 12/1.08 2x 14.9 28.6 or 2 x 14.3 .68 13.3 1.36 
2x 15/0.87 2x 18.6 36.0 or 2 x 18.0 .55 17.0 1.20 
2 x 18/0.71 2 x 22.5 44.0 or 2 x 22.0 .45 21.0 .90 
2 x 24/0.54 2x29.8 59.0 or 2 x 29.5 .34 28.5 .68 

2 x 8.5/2.59 2x 10.2 19.8 or 2 x 9.9 1.58 8.9 3.16 
2x 12/1.77 2 x 14.5 29.0 or 2 x 14.5 1.08 13.5 2.16 
2 x 15/1.40 2x 18.1 36.6 or 2 x 18.3 .86 17.3 1.72 
2x 18/1.24 2x21.6 44.0 or 2 x 22.0 .76 21.0 1.52 
2 x 24/0.88 2x29.0 60.0 or 2 x 30.0 .54 29.0 1.08 

2x8.5/3.94 2 x 9.80 20.0 or 2 x 10.0 2.30 9.0 4.60 
2x 12/2.92 2x 13.8 29.4 or 2 x 14.7 1.70 13.7 3.40 
2x 15/2.30 2x 17.3 37.0 or 2 x 18.5 1.34 17.5 2.68 
2 x 18/1.90 2 x20.8 44.8 or 2 x 22.4 1.10 21.4 2.20 
2 x24/1.44 2x27.6 60.0 or 2 x 30.0 .84 29.0 1.68 

2x8.517.06 2x9.50 20.0 or 2 x 10.0 3.90 9.0 7.80 
2x 12/5.00 2x 13.3 29.4 or 2 x 14.7 2.70 13.7 5.40 
2 x 15/4.00 2x 16.6 37.6 or 2 x 18.8 2.20 17.8 4.40 
2 x 18/3.33 2 x 20.2 45.2 or 2 x 22.6 1.85 21.6 3.70 
2 x 24/2.50 2 x 26.7 61.4 or 2x30.7 1.37 29.7 2.74 

220/0.55 247 N/A 

2 x 1217.50 2x 13.0 29.6 or 2 x 14.8 3.90 13.8 7.80 
2x 15/5.90 2 x 16.4 38.0 or 2 x 19.0 3.10 18.0 6.20 
2x 18/5.00 2x 19.5 45.8 or 2 x 12.9 2.60 21.9 5.20 
2 x 24/3.58 2x26.3 61.8 or 2 x 30.9 1.90 29.9 3.80 

2 x 2417.45 2 x 25.4 62.0 or 2x31.0 3.63 30.0 7.26 
2 x 30/6.00 2x31.7 78.8 or 2 x 39.4 2.90 38.4 5.80 
2 x 33/5.45 2x34.9 87.0 or 2 x 43.5 2.60 42.5 5.20 
2 x 38/4.74 2x40.3 100.0 or 2 x 50.0 2.30 49.0 4.60 
2 x 50/3.60 2x 52.9 132.0 or 2 x 66.0 1.75 65.0 3.50 

220/1.64 233 NfA 

2 x 24fI2.50 2x25.2 65.0 or 2 x 32.5 5.85 31.5 11.70 
2x30f10.00 2x31.5 79.0 or 2 x 39.5 4.70 38.5 9.40 
2x33/8.64 2x34.7 87.0 or 2 x 43.5 4.10 42.5 8.20 
2 x 3817.76 2x39.9 100 or 2 x 50.0 3.65 49.0 7.30 
2x 5Of6.00 2 x 52.5 133 or 2 x 66.5 2.80 65.5 5.60 

220f2.59 231 NfA 

2x50f10.00 2x51.8 134 or 2 x 67.0 4.40 66.0 8.80 
2x6517.69 2 x 67.4 175 or 2 x 87.5 3.40 86.5 6.80 

Price FOB Factory 
Bowie, MD 

(includes 1 washer 
and 2 rubber pads) 

Part No. 1-4 5-24 

602.082 $ 31.00 $26.70 
602.122 $ 31.00 $26.70 
602.152 $ 31.00 $26.70 
602.182 $ 31.00 $26.70 
602.242 $ 31.00 $26.70 

604.082 $ 32.85 $28.10 
604.122 $ 32.85 $28.10 
604.152 $ 32.85 $28.10 
604.182 $ 32.85 $28.10 
604.242 $ 32.85 $28.10 

607.082 $ 34.50 $29.50 
607.122 $ 34.50 $29.50 
607.152 $ 34.50 $29.50 
607.182 $ 34.50 $29.50 
607.242 $ 34.50 $29.50 

612.082 $ 39.45 $33.70 
612.122 $ 39.45 $33.70 
612.152 $ 39.45 $33.70 
612.182 $ 39.45 $33.70 
612.242 $ 39.45 $33.70 

617.122 $ 46.00 $39.35 
617.152 $ 46.00 $39.35 
617.182 $ 46.00 $39.35 
617.242 $ 46.00 $39.35 

636.242 $ 60.80 $52.00 
636.302 $ 60.80 $52.00 
636.332 $ 60.80 $52.00 
636.382 $ 60.80 $52.00 
636.502 $ 60.80 $52.00 
636.220 $ 60.80 $52.00 

660.242 $ 82.20 $70.25 
660.302 $ 82.20 $70.25 
660.332 $ 82.20 $70.25 
660.382 $ 82.20 $70.25 
660.502 $ 82.20 $70.25 
660.220 $ 82.20 $70.25 

699.502 $115.00 $98.30 
699.652 $115.00 $98.30 

OFF-THE-SHELF TRANSFORMERS FOR 2 X 115V, 50-60 Hz, Ul RECOGNIZED m 
Typical DC data when transformer supplies Price FOB Factory 

bridge rectifier with large filter capaCitor Bowie, MD 
Size (includes 1 washer 

Part No. Rated ODxH Secondary Data Secondaries Secondaries and 2 rubber pads) 
Power (inches) in series in parallel 
(VA) Weight 

No-load DC DC DC DC 
Volts/Amps Voltage Voltage Current Voltage Current Part No. 1-4 5-24 

(V) (VI (AI (VI (AI 

703.082 35 2.8x 1.3 2 x 8.5f2.10 2x 10.3 19.2 or 2 x 9.6 1.40 18.2 2.80 703.082 $ 36.15 $30.90 
703.152 1.1 lb. 2x 15f1.20 2x 18.8 36.2 or 2x 18.1 .75 17.1 1.50 703.152 $ 36.15 $30.90 
703.182 2x 18fl.00 2 x 21.9 43.6 or 2 x 21.8 .65 20.8 1.30 703.182 $ 36.15 $30.90 

706.082 57 3.2x 1.4 2x8.5f3.30 2x 10.1 20.0 or 2 x 10.0 2.00 9.0 4.00 706.082 $ 37.95 $32.45 
706.152 1.5 Ibs 2x 15f1.90 2x 17.6 36.8 or 2 x 18.4 1.15 17.4 2.30 706.152 $ 37.95 $32.45 
706.182 2x 18f1.60 2x21.2 44.6 or 2 x 12.3 .95 21.3 1.90 706.182 $ 37.95 $32.45 

710.082 100 3.9x 1.5 2x8.5/5.90 2x9.6 20.2 or 2x 10.1 3.50 9.1 7.00 710.082 $ 43.40 $37.00 
710.122 2.21bs 2 x 12f4.20 2x 13.7 29.4 or 2 x 14.7 2.40 13.7 4.80 710.122 $ 43.40 $37.00 
710.152 2x 15f3.30 2x 17.3 37.4 or 2x 18.7 1.90 17.7 3.80 710.152 $ 43.40 $37.00 
710.182 2x 18f2.80 2x40.4 45.0 or 2 x 22.5 1.65 21.5 3.30 710.182 $ 43.40 $37.00 

714.152 150 3.9 x 1.9 2x 15/5.00 2x 16.6 37.6 or 2 x 18.8 2.75 17.8 5.50 714.152 $ 50.60 $43.30 
714.182 3.01bs 2x 18f4.20 2x20.0 46.0 or 2 x 23.0 2.20 22.0 4.40 714.182 $ 50.60 $43.30 
714.120 115/1.30 126.6 - - - - 714.120 $ 50.60 $43.30 

Prices are FOB factory Bowie, MD and include 1 mounting metal washer and 2 rubber pads. 

AC and DC voltages are nominal. Tolerance for standard transformers ± 3%. 
Minimum order value $50.00. Prices apply to total order quantity. Mixing and scheduled shipments over maximum 6 months allowed. 

5600 

Please call factory for larger volume prices. Prices and data are subject to change without prior notice. 
Continued next page 
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5600 TRANSFORMERS 

TOROIDAL 
POWER TRANSFORMERS 

MUL TIVOL TAGE RECTIFIER TRANSFORMERS 
FOR 5V AND ± 15V (OR ± 12V) REGULATED DC AT 108V-130V LINE, 60 HZ 

(AVAILABLE FROM STOCK) 

Price FOB Factory 
Max DC Current OD x H Part (Includes 1 washer 

Weight No. and 2 rubber pads) 
Is 115 1·4 5·24 

1.0A .25A 2.4" x 1.2" 102.515 $39.00 $33.70 
.7lbs 

2.0A .30A 2.8" x 1.3" 104.515 $42.00 $36.25 
1.1 Ibs 

3.0A .50A 3.2" x 1.4" 107.515 $45.00 $40.00 
I.Slbs 

5.0A .90A 3.9" x 1.5" 112.515 $51.00 $45.00 
2.21bs 

These translormers are designed to work with user'provlded com· 
ponents per schematic shown, Note that the rated operating voltage 
lor each component must be larger than the voltage shown In the 
diagram, and diodes and regulators must be rated to handle the DC 
current actually used. Capacitor sizes should be at least 7,000 pF per 
ampere DC used. 

GRN 

DESIGN DATA AND APPLICATION NOTES 

-15VDC (-12VDCI 

(30VI 

5600 

A custom designed transformer is usually based on a standard core with appropriate power rating. Data for TOROID standard cores 
are shown on page A·2415. Special cores can be manufactured to meet unusual requirements, e.g. extremely low profile designs. 

Temperature rise. 

Our transformers are typically designed for a temperature rise of 60°C over 
ambient at full load. Using a larger core size will reduce the temperature rise 
due to the small core losses (in comparison with a laminated Ell core). The 
temperature rise will drop drastically when the output power is reduced. At 
half the load the temperature rise will only be approximately 25% of the rise at 
full load. 

The figure shows how the temperature rise varies with the actual output 
power (S out) in relation to nominal power (S nom) for a given core size. 

Voltage drop. 

Figure 2 shows voltage drop at full load for standard cores at 50/60 Hz. The 
voltage drop is slightly higher for a 60 Hz transformer. A design with an over
sized core will reduce voltage drop and temperature rise. 

Duty cycle. 

A smaller transformer can be designed if the load is not constant and the duty 
cycle is much shorter than the transformer's thermal time constant (which has 
the magnitude hours). Note that the voltage drop increases linearly with the 
instantaneous current. 

Efficiency. 

Figure 4 shows typical curves for efficiency as a function of output power in 
relation to nominal output power for different core sizes. 
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See preceding four pages for more information on our product program. 
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TOGGLE SWITCHES 

PHOTOELECTRICS 

RELAYS 

lIaUID LEVEL 
CONTROLS 

SOLID STATE 
RELAYS 

TERMINAL BLOCKS 

TEMPERATURE 
CONTROLS 

TIMERS 
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TRANSFORMERS 5600 

WHY do 40, 000 Buyers and Electronic Engineers Keep Calling 

MASTER DISTRIBUTORS 
• BECAUSE orders placed by 3:00 p.m. are shipped the same day. • BECAUSE of our excellent Value-Added Service . 
• BECAUSE we have over 8,000,000 relays & switches In stock. • BECAUSE of our Just-In-Time Program. 

(213) 452·1229 
CABINETS RELAYS SWITCHES TIMERS 

BUD Aleph International Aero ATC 
Allied Controls Alco Agastat 
American·Zettler American Switch Amperite 

CIRCUIT BREAKERS Aromat Aromat Antex 

Airpax AT&T Arrow Hart Crouzet 

Aromat Bosch Carllngswitch Eagle Signal 

Carllngswitch 
C.P. Clare C&K Guardian 

Heinemann Coto EECO Industrial Timer 

Potter & Brumfield 
Crydom Controls Electro·Mech Magnecratt 
EAC Electronic Compo Group Master Electronics 
Elec·1i"ol Grayhill Midtex 
Fujitsu Landis&Gyr National Controls 

CONNECTORS & Gordos Linemaster Omra" 
SOCKETS Grayhill Master Specialties Potter & Brumfield 

Amphenol Guardian McGill SSAC 
Aromat Hi·G Microswltch Struthers-Dunn 
Curtis Idec Omron Syracuse Electronics 
Custom Connector In Oslo 
Idec Line Electric OTTO 
Lumberg Magnecraft Sala RESISTOR NETWORK 
Master Electronics Master Electronics Unimax Beckman Ind. 
Potter & Brumfield MEC 
Souriau Midtex 

INDICATORS, Vern it ron-Beau Omra" 
Welcon/Wells Potter & Brumfield LAMPS&LED TRIMMERS & POTS 

RBM Idec Beckman Ind. 

Schrack 101 

COUNTERS Siemens lEE 
JKL SOLENOID Engler Sigma 
Leecraft Standex Dormeyer Hecon Lumex 

IVO Stantel Guardian 

Kessler·Ellis Struthers-Dunn Stanley Line Electric 

Master Electronics Telemecanique Sylvania 

Omron Theta-J 

Redington Triridge INDUCTORS TERMINAL BLOCKS 
Red Lion Jeffers Beau 
Sodeco/Maxmar FUSES Micratra" Buchanan 
Stemco Bussmann Stancor Curtis 
Veeder·Root Littelfuse Triad Electrovert 

Underwriters Salety Kulka 

PHOTOELECTRIC 
Magnum 

DIODES HARDWARE & Marco 
WIRING DEVICES Aromat RDl Generallnstr. Dolan~Jenner 

Aavid 
Electro 

Underwriters Safety 
Buchanan Vernitron~Beau 

Electrovert 
Omron 

FANS Harvey Hubbell 
Photoswitch/ AB 

Aromat Skan·A·Matic 
H.H.Smith TRANSFORMERS U.S. Toyo Modor Dormeyer 

PROXIMITY Microtran 
KNOBS Agaslat Stancor 

FILTERS Cosmo/Kurz·Kasch Electro Thordarson 
Curtis Raytheon/Panel Products Omron Triad 

OVER 8,000,000 RELAYS & SWITCHES IN StOCK 
MAILING ADDRESS 

8 
PHYSICAL ADDRESS 

MASTER DImIBUTORS MASTER DImIBUTORS 
P.o. Box 25662 1301 Olympic Blvd. 

Los Angeles, CA 90025-0662 Santa Monica, CA 90404 
FAX (213) 399·8600 Telex: 182041 MASTER SNM 

~ til ~ '\~~ 
PADDLE SWITCHES TRANSFORMERS TIMERS COUNTERS FANS 

ORDERS PLACED BY 3 P.M. ARE SHIPPED THE SAME DAY 

For manufacturers' sales offices, see yellow pages 

CIRCUIT BREAKERS 
FUSES & FUSEHOLDERS 

KNOBS 

LAMPS & LEOS 

SWITCHES 

• RELAYS 

INDICATOR LIGHTS 

~> 
~i 
SOLENOIDS 

SOCKETS 

PUSHBUTTON 
SWITCHES 

PROXIMITY CONTROLS 
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TRANSFORMERS 5600 

TRANSFORMERS 
PRODUCTS ______ ---sl INC. 

13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

SUBMINIATURE AUDIO TRANSFORMERS 
LT & LS SERIES 
LU SERIES 

The LS Series is electrically and mechanically 
the same as the LT Series except for phase rela
tionships between terminals. 
LS, LT, and LU Series transformers have success
fully passed the rigid requirements of MIL-T-27, 
Class S, Grade 5. 
Subminiature in size, weighing less than 0.1 ounce, 
these. transformers have tenth inch grid spacing 
between terminals and are ideally suited for tran-

LS/LT SERIES 

IQ'4101.]~ rQr;l~l 
L20 J 02 .75 

. MIN. 

a 0 1--0 fl ~OIA. 
NICKEL ALLOY 

sistor circuit applications which utilize printed cir- (3) ri-----,-rh 
cuit board design. All three series have risers on 
mountng surfaces to facilitate inspection and 
board cleaning and also to prevent moisture traps. 

WT.O.10Z 

A wide range of standard designs are available 
which meet the requirements of most common 
applications and allow for rapid delivery of proto
type quantities. Special designs are also available 
in all three types. 
The new LU Series exhibits the same electrical 
characteristics as the LS and LT Series but has 
been packaged in a "thin line" configuration to 
allow for closer board spacing for "card cage" ap
plications or where height dimensions are critical. 

MAGNETIC SHIELDING 
LS, LT and LU Series transformers are available 
with magnetic shields. 
To order transformers with shields installed, add 
500 to dash numbers shown in the table below. 
For example: to order an LS-22 with shield, specify 
LS-522. 

LS, LTor MIL·T·27 Primary 
LUND. Type Designation Impedance 

2 Input TF5S21ZZ 50000 CT 
4 Interstage TF5S21ZZ 20,000/30,000 
5 Interstage TF5S21ZZ 20,000!30,000CT 
6 Interstage TF5S21ZZ 10,000/12,000CT 
7 Driver TF5S21ZZ 1O,000/12,000CT 

8 Driver TF5S21ZZ 1O,000/12,000CT 
9 Driver TF5S21ZZ 10,000/12,000CT 

10 Output TF5S21ZZ 500/600 
11 Output TF5S21ZZ 1000/1200 
12 Output TF5S21ZZ 600 

13 Output TF5S21ZZ 1200 
14 Output TF5S21ZZ 10,000 
IS Output TF5S21ZZ 1501200CT 
16 Output TF5S21ZZ 300/400CT 
17 Output TF5S21ZZ 600/800CT 

.-

18 Output TF5S21ZZ 1000/1330CT 
19 Output TF5S21ZZ 1500/2000CT 
20 Output TF5S21ZZ 7500/10.000CT 
21 Output IF5S21ZZ 300CT 
22 Output TF5S21ZZ 500CT 

23 Output TF5S21ZZ 900CT 
24 Output TF5S21ZZ ISOOCT 
25 Output TF5S21ZZ 120/150CT 
26 Output TF5S21ZZ 320/400CT 
27 Output TF5S21ZZ 600!750CT 

28 Output TF5S21ZZ 800/1000CT 
29 Output TF5S21ZZ 1200/1500CT 
30 Output TF5S21ZZ 1600/2000CT 
31 Output TF5S21ZZ 8000/10,OOOCT 
32 Output TF5S21ZZ 10,OOOCT 

33 Driver TF5S21ZZ 10,000/12,000 
34 Driver TF5S21ZZ 20000 
35 Output TF5S21ZZ 1000 
36 Output TF5S21ZZ 400CT 
37 Driver TF5S21ZZ 10,000/12,000 

38 Output TFSS21ZZ GOOCT 
39 Output TF5S21ZZ 10,000 
40 Output TF5S21ZZ 600 
41 Input TF5S2lZZ 25,000CT 
42 Isolation TF5S21ZZ 600CT 

101 Choke TF5S20ZZ 6H@2rnaDC 
102 Choke TF5S20ZZ 1.25 H @ 2 rna D( 
103 Choke TF5S20ZZ 3.5 M @ 2 rna DC 
104 Choke TF5S20ZZ .3 H @4rna DC 

* Primary terminals 1·2, secondary 3·4 & 5·6. 

LU SERIES 

r ;;:'81·500 ±.o321 
1 .020±.010 

Q;= 
.020 ±.OQZ 

With Mag. Shield 
Dimensions are 
.365 Max. x .465 Max. 
X .531 Max. 

With Mag. Shield Oim.are 
.448 x Max. x .494 Max. x 
.400 Max. 

Mech. TOI. = ±.01O unless indicated. 

DCR DCma Secondary Max. Terminal 
Pri. Ohms Pri. Impedance Power mW Layout 

3800 0.2 1000CT 25 E 
1700 0.5 800/1200 40 B 
1700 0.5 800/1200CT 40 E 
1050 1 1500/1800CT 50 E 
1050 1 1200/1500CT 50 E 

1050 1 200012500CT 50 E 
1050 1 500/600CT 50 E 

60 3 50/60 50 B 
145 3 50/60 50 B 

70 3 3.2 50 B 

120 2 3.2 50 B 
1160 I 3.2 50 B 

18 10 12/16 50 D 
38 7 12/16 50 D 
75 4.5 12/16 50 D 

120 3.5 12/16 50 D 
180 3 12/16 50 D 
820 1 12116 50 D 

37 7 600 50 D 
60 3 600 50 D 

100 4 600 50 D 
170 3 600 50 D 

15 10 3.2/4 50 D 
40 6 3.2/4 50 D 
70 4.5 3.2/4 50 D 

100 4 3.2/4 50 D 
125 3 3.2/4 50 D 
190 2.5 3.2/4 50 D 
820 1 3.2/4 50 D 

1000 1 IO,OOOCT 50 E 

1050 1 500/GOOCT 50 C 
1700 0.3 1000 50 B 

135 3 50 50 B 
40 3 11 50 D 

1050 1 2000!2500CT 50 C 

72 3 600CT 50 E 
1000 1 10,000 split 50 * 

72 3 600 split 50 . 
4300 0.6 1000CT 30 E 

90 4 600CT 30 E 

1700 A 
180 A 

1100 A 
42 A 

'108 

008 

-I DB 

- lOa 

.308 

-408 

~ 
'1 DO 

A 
LU~ 

~ 
LT[] 

LS[] 

f171l 
i!Lld 

OJ] 
IT] 
IT] 

~ 

TWO TERM I HAL FOUR TERM I NAL fiVE TERMINAL 
SECONDARY CT 

~ 

~ 

]I ][]L 
o E 

LU [34 '. 
3 2 1 \.' 

o .... 

LT E.l] 

LS[] 

fiVE TERMINAL 
PRIMARY CT 

~ 
UJJ 

[] 
SIX TERMINAL 

][ ][ 
FREQUENCY IN HERTZ 

~ ~ I! ~. § § ~ N' .,; 

..., 
A-R..,...nc. with 0 DC In Primary 

:~R.:rs:~~~oL~"p';~m~~~ 
1.. ... 11 rrlW 

Typteal Curw fOf lS 
Input Tron,fonner. 

fRfQUIENC't IN HUll 

~ ~ I! § ~ ~ 
§ 

- ~. 

FtlIEQUENCY. IN HERTZ 

f«EQUENCY IN HERTZ 

~ 

= -
-

§ 
H' 

The above are typical response curves up to 20 kHz how
ever many items in this series have useful frequency 
ranges up to 100 kHz and beyone:l. 
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5600 TRANSFORMERS 5600 ., 
ToR () TEL TRANSFORMERS 

PRODUCTS 
_______ L-...JI INC. 13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

SUBMINIATURE AUDIO TRANSFORMERS 
Torotel LA and lB series transformers are manufacturered to MIL-T-27, Grade 5, Class S specification. These series 
ha)le 0.1 grid spaced terminals for printed circuit application. Both types have risers on mounting surfaces to pre
vent the formation of moisture traps and to facilitate cleaning of board assemblies. 
The LA Series is electrically the same as the lB Series, but is packaged in a .460 inch cube with smaller outline 
dimensions for application where this configuration is more suitable. 
Leads are made of 20 AWG tinned copper. Units utilizing Dumet wire are available on special request. 

r .480 r .'00 ±.\ 
MAX. ~ 032 ,1 

[:4010 
.030 ±.OO2 --' 

FREQ, IN HERTZ 

§,,~~§~~ 

~, [)S 

00' 
_"DB 

FREQ. IN HERTZ 

8~~8~8§ - - 0 

A ~"PO"" W,," 3.5 maDe In P"mo,y 
,eo t~::f'~o,;;" W"h 0 DC In 'r;ma,,. 

:::h ~ I--;.o"".-i 1330 OHMS 
:-- lOQq.;! 16 OHMS 

LA or MIL Pri. 
LD No. Type Application Imp. 

001 TFSS21ZZ Interstage 20,000 
30,000 

002 TFSS21ZZ Output sao 
600 

003 TFSS21ZZ Output 1000 
1200 

004 TFSS21ZZ Output 600 
005 TFSS21ZZ Output 1200 
006 TFSS21ZZ Output 10,000 
007 TFSS21ZZ Input 200,000 

Other 500 

008 TFSS20ZZ 
Application 
Reactor 3.5 H 
@2maDC, 
IH@SmaDC 

009 TFSS21ZZ Output or 10,000 
Driver 12,000 

010 TF5S21ZZ Driver 10,000 
12,000 

all TFSS21ZZ Driver 10,000 
12,000 

012 TFSS21ZZ Single ar PP IS0CT 
Output 200CT 

013 TF5S21ZZ Single ar PP 300CT 
Output 400CT 

014 TF5S21ZZ Single ar PP 600CT 
Output 800CT 

01S TF5S21ZZ Single ar PP 800CT 
Output 1070CT 

016 TFSS21ZZ Single ar PP 1000CT 
Output 1330CT 

017 TF5S21ZZ Single ar PP 1500CT 
Output 2000CT 

018 TFSS21ZZ Single or PP 7500CT 
Output 10,000CT 

019 TF5S21ZZ Output ta Line 300CT 
020 TF5S21ZZ Output or 500er 

Line ta Line 
ar Mixing 

021 TF5S21ZZ Outputta Line 900CT 
022 TF5S21ZZ Output ta Line 1500CT 
023 TF5S21ZZ I nterstage 20,000CT 

30,000CT 

~REQ. IN HERTZ 

§~~~§~f! 

FREa. IN HERTZ 

"'PB 
8 ,,~ 8 ~ 8 § 

0 - o· , , 
,,, 

_lOB 

f~~;:;:: ;ffit'~ ~ ~g~~ ~~,:~';,"'1 .,,, 
_lOB 5-'-r- ~~c~~ bOWM~HM5 
<" 

DC Nom. mW 
main Sec. Pri. Level Term. 
Pri. Imp. OCR @ 1 KHz Layout 

.S 800 850 SO B 
.5 1200 

3 50 60 100 B 
3 60 
3 SO 115 100 B 
3 60 
3 3.2 60 100 B 
2 3.2 l1S 100 B 
1 3.2 790 100 B 
0 1000 8500 25 B 
0 100,000 

630 A 

1 500CT 800 100 D 
1 600CT 
1 1200CT 800 100 D 
I IS00CT 

1 2000CT 800 100 0 
1 2S00CT 

10 12 11 SOO C 
10 16 
7 12 20 500 C 
7 16 
S 12 43 SOD C 
5 16 
4 12 51 500 C 
4 16 
3.S 12 71 500 C 
3.S 16 
3 12 108 500 C 
3 16 
I 12 505 500 C 
1 16 
7 600 19 500 C 
5.5 600 31 500 C 

4 600 53 500 C 
3 600 86 500 C 
0.5 800CT 850 100 E 
0.5 1200CT 

024 TF5S21ZZ Input 200,000CT 0 1000CT 8S00 25 E 
Other SOOCT 0 100,000CT 
Appl icatian 

025 TF5S21ZZ I nterstage 1O,000CT 1 IS00CT 800 100 E 
12,000CT 1 1800CT 

026 TF5S20ZZ Reactar 6 H @ 2100 A 
2 maDC, 1.5 H 
@5maDC 

027 TF5S20ZZ Reactor 1.2 H 100 A 
@2maDC,0.5 
H @lmaDC 

028 TF5S20ZZ Reactar 0.3 H 31 A 
@4maDC,O.IS 

029 TFSS21ZZ 
H@20maDC 
Single or PP 120CT 10 3.2 10 500 C 
Output ISOeT 10 4 

030 TF5S21ZZ Single or PP 320CT 7 3.2 20 SOO C 
Output 400CT 7 4 

MOUNTING TEMPLATE 
AND LB PIN LAYOUT 

FREQ. IN HERTZ 

!!il~! ! 

FREQ. IN HERTZ 

"iil'§ , - - . , 

" _ Rnp""" w;,~ 3.~ maO(; I~ P"ma.y 
~"".I~" w;,~ 0 DC In P""",ry 

f=t==:: ~;:l~~=:: ~:;iTI ~= 

LA or MIL 

. 

LB No. Type Application 

031 TF5S21ZZ Single ar PP 
Output 

032 TFSS21ZZ Single or PP 
Output 

033 TF5S21ZZ Single or PP 
Output 

034 TF5S21ZZ Single Dr PP 
Output 

035 TF5S21ZZ Single ar PP 
Output 

036 TFSS21ZZ Isalatian ar 
I nterstage 

037 TF5S21ZZ Driver 

03B TF5S21ZZ Driver 

039 TF5S21ZZ Driver 

040 TF5S21ZZ Input 
041 TF5S21ZZ Driver 
042 TFSS21ZZ Driver 
043 TFSS21ZZ Output 
044 TF5S21ZZ Output 
045 TFSS21ZZ Output 
046 TF5S21ZZ Single or PP 

Output 
047 TFSS20ZZ Reactor 10 H 

@OmaDC,SH 

'048 TF5S21ZZ 
@SmaDC 
Isalation ar 
I nterstage 
Ratia 1:1:1 

*049 TFSS21ZZ Interstage 

*050 TFSS21ZZ Interstage 

'OSI TF5S21ZZ I nterstage 

'052 TF5S21ZZ I nterstage ar 

*053 TFSS21ZZ 
Output 
Interstage 

'054 TF5S21ZZ I nterstage 

'055 TF5S2lZZ Interstage 

056 TF5S21ZZ Input 
057 TF5S21ZZ Output 

05S TFSS21ZZ Output 

059 TF5S21ZZ Input 
060 TFSS21ZZ Driver 
061 TF5S21ZZ Driver 
062 Tf5S21ZZ Output 
063 TF5S21ZZ Output 
064 TFSS21ZZ Output 
065 TFSS21ZZ Output 
066 TF5S21ZZ Output 

noo Magnetic 
Shielding 
Case 

LA~:~ 
o + 

A 

LB (i" ,0) 
"+ 

TWO TERMINAL 

, '11 ,J 
LA 

o I 
I 

'Q) LB __ ., _+- , 
1. 1/, , , 

FIVE TERMINAL 
Y CT SECONDAR 

-, 3 

DC 
Pri. main 
Imp. Pri. 

640CT S 
800CT S 
800CT 4 
1000CT 4 
1060CT 3.5 
1330CT 3.S 
1600CT 3 
2000CT 3 
BOOOCT I 
IO,OOOCT I 
10,000CT I 
12,000CT 1 
10,000CT I 
12,000CT I 
10,000CT I 
12,000CT 1 
10,000CT I 
12,000CT I 
100,000 0 
20,000 0.5 
20,000 0.5 
1000 3 
400 3 
400 3 
400CT 3 

2000CT 3 
2500CT 3 

10,000CT I 
12,000CT 1 
20,000CT 0.5 
30,000CT O.S 
40,000CT 0.2S 
50,000CT 0.25 
400CT 8 
500er 6 
400CT 8 
SOOCT 6 
400CT S 
500CT 6 
80CT 12 
100CT 10 
50,OOOCT 0.3 
600CT 4.S 
750CT 
1200CT 3 
1500CT 
100,000CT 0 
10,000CT I 
4000CT 1.5 
1000CT 3 
600CT 4 
600CT 4 
600CT 4 
600CT 4 

• i tCl)!j 
~tp.! lV 

fOUR TERMINAL 

E I 

.~ - .,i~., .. 
')r~ ) 

SIX TERMINAL, 

, 
, 

3 6 

Nom. 
Sec. Pri. 
Imp. OCR 

3.2 43 
4 
3.2 SI 
4 
3.2 71 
4 
3.2 109 
4 
3.2 SOS 
4 
10,000CT 
12,000CT 

9S0 

1200CT 800 
1500CT 
2000CT 800 
2S00CT 
SOOCT 800 
600CT 
1000 1700 
1000 1000 
1200CT 1000 
50 60 
50 30 
11 30 
11 30 

650 

8000 split 195 
10,000 split 

2000 split S60 
2400 split 
1000 split SOO 
IS00 split 
400 split 1700 
500 split 
400 split 46 
500 split 
120 split 46 
ISO split 
40 split 
50 spl it 

46 

32 spl it 9.S 
40 split 
1000CT 1900 
3.2 40 
4 
3.2 lOa 
4 
1000CT 3300 
600CT 1100 
10,000CT 440 
600CT 110 
2S,000CT 65 
600CT 67 
60CT 6S 
4 6S 

* These LA types have na primary center tap t The LB-Mag. Shield may be supplied for all LB Types. 
Add 500 to dash no. (I.E. lB·OOI with Shield, order LB·501) 

EEM 1988 For manufacturers' sales offices, see yellow pages 

c .1 

@ -.2fW "1 .5 
, 

FIVE TERMINAL 
PRIMARY CT 

F , 

-'28~~ 
'It/-' 

, 

3 

mW 
Level 

SE'iEN 
T ERM1NAl 

4 

Term. 
@ 1 KHz Layout 

500 C 

sao C 

500 C 

500 C 

100 C 

lOa E 

lOa E 

100 E 

lOa E 

70 B 
100 B 
IDa 0 
100 B 
100 B 
lOa B 
sao C 

A 

100 F 

lao F 

lOa F 

50 F 

500 F 

sao F 

SOD F 

500 F 

SO E 
500 C 

SOO C 

50 E 
lao E 
100 E 
100 E 
lOa E 
100 E 
100 E 
100 C 

A·2419 



5600 

AUDIO TRANSFORMERS 
LL & LR SERIES 

Series A B 

LL .600 .590 

LR .925 .BOO 

These tiny, versatile "LL" transformers are provided with .020 risers and 0.1 
grid spacing for printed circuit board applications and are manufactured to 
MIL-T-27, Grade 5, Class S specifications. 
Response: ±1 db 200 to 50,000 Hz 
Distortion: 10% max. at rated power, 200 to 50,000 Hz 
Weight: 0.4 oz. 

These miniaturized "LR" transformers are manufactured to MIL-T-27, Grade 5 
Class S specifications and are ideally suited for a wide range of printed CIrCUli 
applications. 
Response: ± 1 db 200 to 20,000 Hz 
Distortion: 10% max. at rated power, 200 to 20,000 Hz 
Weight: 1.0 oz. 

LW & LV SERIES 

:JIIE: :311[: 

:31E :3E Series 

LW 

A 

.900 

LV 1.125 

B 8, 

.600 .300 

.BOO .400 

"LW': Series transformers are manufactured to MIL-T-27, Grade 5, Class S 
speclflcanons. Riser areas and 0.1 grid spacing make th~se units ideal for 
printed circuit board applications. 
Response: ±1 db 100 to 10,000 Hz 
Distortion: 1.5% max. at 60 mW, 200 to 10,000 Hz 
Weight: 2.0 oz. 

"LV" Series transformers are highly compact, efficient units with power 
output ratings to 7.5 watts. These transformers are manufactured to MIL-T-27 
Grade 5, Class S specifications. ' 
Response: ± 1 db 60 to 10,000 Hz 
Distortion: 1 % max. at 250 mW, 200 to 10,000 Hz - 10% max. at rated 

power, 200 to 10,000 Hz 
Weight: 2.5 oz. 

LH & LK SERIES .. 50' tOO~"321 
r ::: It ~ .800·"'1 

II O,m A 11 
II 

TRANSFORMERS 

C 

.590 

.710 

IT:; " f.' 3; ::..J-1 ! 
500 

-L-

.030:t,Q02.....J 

Dim. A forlH "" .600 
forLKOO".700 

"LH & LK" Series transformers are the ultimate in compactness 
Designed to meet MIL-T-27, Grade 5, Class S. -
Response: ±1 db 200 to 10,000 Hz 
Distortion: 10% max. at rated power, 200 to 10,000 Hz 
Weight: .75 oz. 

415.700 .800 Ma 

+ 5. ! J .7 ,. I 

5600 

Ll Series 
DC Max. Max. 

MIL-T-27 Impedance Resistance Pri. 200 Hz 
Desig· Ohms Ohms OC Powert 

No. nation Application Prj. Sec. pri. Sec. (ma) (mW) 
DOl TF5S21ZZ Input 100,000CT 1000CT SOOO SO 0 150 
002 TF5S21ZZ Interstage 25,000CT 1000CT 2800 120 0 150 
003 TF5S21ZZ Interstage 10,000CT 10,000CT lIOO 1200 I 150 
004 TF5S21ZZ Driver 1O,000CT 1500CT liDO 200 1 150 
005 TF5S21ZZ Output to Line 10,000CT SOOCT lIOO 75 I 150 
DOS TF5S21ZZ lnterstage 4000CT 10,000CT 440 1200 1.5 ISO 
007 TF5S21ZZ Output to Une 1000CT SOOCT 100 SO 3 ISO 
008 TF5S21ZZ Output 1000CT 4 100 0.4 3 150 
009 TF5S21ZZ Input SOOCT 25,000CT S5 3500 4 ISO 
DID TF5S21ZZ Isolation SOOCT SOOCT S5 75 4 ISO 
011 TF5S21ZZ Output SOOCT SO S5 7 4 150 
012 TF5S2lZZ Output SOOCT 4 S5 0.5 4 150 
013 TF5S21ZZ Driver IO,OOOCT 2000CT 1100 240 I ISO 
014 TF5S21ZZ Driver 10,000CT 500CT 1100 S5 I 150 
DIS TF5S21ZZ line to line 500CT SOOCT 55 75 4.5 150 
DIS TF5S21ZZ Output to Line 300CT SOOCT 33 75 5.5 ISO 

LR Senes 
~Ol TF5S21ZZ Interstage 25,000CT 1000CT 2S00 110 0.5 750 
002 TF5S21ZZ Interstage 10,000CT 10,000CT 1000 1100 I 750 
003 TF5S21ZZ Driver 10,000CT 1500CT 1000 IS5 I 750 
004 TF5S21ZZ Output to Line 10,000CT SOOCT 1000 70 I 750 
005 TF5S21ZZ Output 10,000CT 4 1000 0.5 I 750 
ODS TF5S21ZZ Interstage 4000CT 10,000CT 400 1100 1.5 750 
007 TF5S21ZZ Output 1500CT 15 150 2 2.5 750 
008 TF5S21ZZ Output to Une 1000CT SOOCT 100 70 3 750 
009 TF5S21ZZ Output 1000CT 4 100 0.5 3 750 
DID TF5S21ZZ Input SOOCT 25,000CT SO 2900 4 750 
011 TF5S21ZZ Isolation SOOCT SODCT 60 70 4 750 
012 TF5S21ZZ Output SOOCT SO SO S.5 4 750 
013 TF5S21ZZ Output SOOCT IS SO 2 4 750 
014 TF5S21ZZ Output SOOCT 4 60 0.5 4 750 
015 TF5S21ZZ Output to line 250 SOOCT 25 70 7 750 
016 TF5S21ZZ Driver 10,000CT 2000CT 1000 110 I 750 
017 TF5S21ZZ Driver 10,000CT 500CT 1000 110 I 750 
018 TF5S21ZZ line to Line 500CT SOOCT 50 70 4.5 750 
019 TF5S21ZZ Outputto Line 300CT 600CT 30 70 5.5 750 

LW Series 
DC Max. Max. 

MIL-T-27 Impedance ReSistance Pri. 200 Hz 
Desig~ Ohms Ohms DC Powert 

No_ nation Application Pri. Sec. Pri. Sec. (ma) (watts) 
DOl TF5S21ZZ Interstage 10,000CT 10,000CT 800 1050 I 3.5 
002 TF5S21ZZ Output to Line 10,000CT SOOCT 800 SO I 3.5 
003 TF5S21ZZ Output 10,000CT 4 800 0.5 I 3.5 
004 TF5S21ZZ Output 1500CT 15 110 1.5 2.5 3.5 
005 m~mm~l~~l to Line 

1000CT SOOCT 75 SO 3 3.5 
ODS 1000CT 4 75 0.5 3 3.5 
007 TF5S21ZZ Input SOOCT 25,000CT 45 2700 4 2.5 
008 TF5S21ZZ Isolation SOOCT SOOCT 45 SO 4 3.5 
009 TF5S2!ZZ Output SOOCT SO 45 S.5 4 3.5 
DID TF5S21ZZ Output SOOCT IS 45 1.5 4 3.5 
011 TF5S21ZZ Output SOOCT 4 45 0.5 4 3.5 
012 TF5S21ZZ Output to Une 250 SOOCT 20 SO 7 3.5 
013 TF5S21ZZ Interstage 25,000CT 1000CT 2500 85 0.5 2.5 
014 TF5S21ZZ Driver 10,000CT 2000CT 800 170 I 3.5 
DIS TF5S21ZZ Driver 10,000CT 500CT 800 50 I 3.5 
DIS TF5S21ZZ Line to line 50 OCT SOOCT 50 SO 4.5 3.5 
017 TF5S21ZZ Output to line 300CT SOOCT 30 SO 5.5 3.5 
018 TF5S21ZZ Interstage 2500CT 10K split 200 900 1.5 3.5 

LV Senes 
~Ol TF5S21ZZ Interstage 10,000CT 10,000CT 700 900 I S 
002 TF5S21ZZ Output to line 10,000CT SOOCT 700 55 I S 
003 TF5S21ZZ Output 10,000CT 4 700 0.4 I S 
004 TF5S21ZZ Output 1500CT 15 100 1.5 2.5 7.5 
005 TF5S21ZZ Output to Line lOOOCT SOOCT S5 55 3 7.5 
006 TF5S21ZZ Output JOOOCT 4 S5 0.4 3 7.5 
007 TF5S21ZZ Isolation SOOCT SOOCT 40 55 4 7.5 
008 TF5S21ZZ Output SOOCT SO 40 S 4 7.5 
009 TF5S21ZZ Output SOOCT 15 40 1.5 4 7.5 
010 TF5S21ZZ Output SOOCT 4 40 0.4 4 7.5 
011 TF5S21ZZ Output to Line 250 SO OCT IS 55 7 7.5 
012 TF5S21ZZ Driver IO,OOOCT 2000CT 700 150 I S 
013 TF5S21ZZ Driver 10,000CT 500CT 700 45 I S 
014 TF5S21ZZ Line to Line 500CT SOOCT 45 55 4.5 7.5 
015 TE5S?IZZ Output to Line 300CT SOOCT 27 55 5_5 7.5 

I U10 ,h"na pnterstage 12500CT II0Kspiit I 170 I 800 I 15 I 75 I 
Impedance DC Resistance Max. Max. 

Ohms Ohms Pri. 200 Hz 
LH&lK - DC powert 

No. Application Pri. Sec. Pri. Sec. (ma) (mW) 
~Ol Interstage 25,000CT 1000CT 1325 53 0,5 300 
002 Interstage 10,000CT 10,000CT 510 525 I 325 
003 Driver 10,000CT 1500CT 510 80 I 325 
004 Output to Line 10,000CT SOOCT SID 31 I 325 
005 Output 1O,000CT 4 510 0.3 I 325 
ODS Interstage 4000CT 10,000CT 200 525 1.5 325 
007 Output 1500CT IS 75 I 2.5 325 
008 Output to line 1000CT SOOCT 50 31 3 325 
009 Output 1000CT 4 50 0.3 3 325 
OlD Input SOOCT 25,000CT 30 150Q 4 300 
011 Isolation SOOCT SOOCT 30 31 4 325 
012 Output SOOCT SO 30 3 4 325 
013 Output SOOCT 15 30 I 4 325 
014 Output SOOCT 4 30 0.3 4 325 
015 Output to line 250 SOOCT 13 31 7 325 
OIS Driver 10,000CT 2000Cr 510 IDS 1 325 
017 Driver 10,OOOCT 500CT 510 2S I 325 
018 Line to Line 500CT SOOCT 25 31 4.5 325 
019 Outputta line 300CT SOOCT IS 31 5.5 325 
020 Isolation-

RatiO 1:1:1 2000CT 8K split 100 425 2 300 
021 Isolation 1O,000CT 2K split 510 IDS I 300 

t These power ratings are based upon lowest frequency operation. Much higher 
ratings are possible at higher operating frequencies. 

A·2420 For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSFORMERS 
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.l1f)Rf) TEL 

PRODUCTS ______ --J1 INC. 
13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

PC MOUNT POWER 
TRANSFORMERS 
Torotel standard PC mount transformers are designed for 115 Vrms 60 Hz 
input and are generally usable to above 400 Hz. Voltages listed in table are 
standard values but transformers can be furnished with other voltage and 
current ratings. Transformers are available with Channel Frame mounting, 
either tab style, (Type C) twist prong (Type B) or without Frame (Style A). 

Also custom designed power transformers and audio transformers are avail
able in these and other types and sizes upon special request. 

PART NUMBER EXAMPLE 

T1 230 A B 

VA Size ____ -'T T I I 
Secondary _Voltag_e __ _ 

Schematic -

Frame Style -------------' 

Prefix VA Size 
T1 .50 
T2 1.50 
T3 4.50 
T4 7.50 

Standard 
Secondary 
Voltages 
Available 

With 115V Primary 
4 30 
5 34 
6.3 40 
7.5 44 
8 54 

10 56 
12 60 
12.6 76 
15 88 
16 90 
17 115 DIMENSION TABLE 

20 120 Size A B 

24 180 
T1 1.125 .870 

T2 1.500 1.250 

27 230 T3 1.750 1.450 

28 T4 1.970 1.690 

FRAME 
STYLE "A" 
NO FRAME 

FRAME 
STYLE "8" 
P.C. MOUNT 

FRAME 
STYLE "C" 

TAB MOUNT 

C D 

.250 .250 

.310 .310 

.400 .400 

0400 .400 

SCHEMATIC "A" 

SCHEMATIC "C" 

- -
115VRMS t,: 115VRMS 

4 

~"'" ~ 
ff; ... ~., 

E 
MAX. 

E 

.930 

1.156 

1.275 

1.468 

F G 

.720 .125 

1.000 .125 

1.100 .125 

1.300 .187 

H 

1.040 

1.420 

1.680 

1.940 

SCHEMATIC "8" 

1j~3 SEC. " 

115VRMS 4 

SEC. V 

2 6 

SCHEMATIC "U" 

13- t;:3 
I 15VRMS 4 

C-::.s 2 c......::;6 

I I K 

1.375 .125 .018 

1.750 .187 .032 

2.000 .187 .032 

2.375 .187 .032 

CALL TOROTEL PRODUCTS FOR YOUR COMPETITIVELY PRICED CUSTOM MAGNETICS REQUIREMENTS 

EEM 1988 For manufacturers' sales offices, see yellow pages A'2421 
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400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 
These 400 Hz Miniature Power Transformers are selected for use in all 
Military and Industrial applications requiring high performance in the smallest 
possible package size. They conform to all of the requirements of Mll·T·27, 
Class S (- 55°C to + 130°C). The minimum continuous operating life expect· 
ancy is 10,000 hours. This series is available having power ratings of 0.5 VA 
throligh 25 VA. The primaries are 115 Vrms with secondary voltages ranging 
from 5 Vrms through 300 Vrms. 

TABLE I 

Max. Regulation (%) 
VA Package Height 

Rating Style Schematic Size (Inches) Nom. Max. 

0.5 S T,X - - 15 18 
0.5 S S,Y - - 17 21 
1.5 E, P T,X A 0.47 20 23 
1.5 E, P S, Y A 0.59 15 18 
2 E, P T, X A 0.78 3 .3.7 

2.4 E, P S, Y A 1.03 3 3.8 
3 E, P T, X A 0.59 15 18 
3 E, P S, Y A 0.78 10 12 
3.6 E, P T, X A 1.03 3 3.8 
6 E, P T, X A 0.78 10 12 

6 E, P S, Y A 1.03 8 10 
7.3 E, P S, T, X, Y B 0.97 3 3.5 
9 E,P T,X A 1.03 8 10 

13 E, P S, T,X, Y B 1.20 3 3.6 
16 E, P S, T, X, Y B 0.97 7 8 
25 E,P S, T,X, Y B 1.20 6 7 

Secondary Voltage 

Maximum Working Voltage 

Secondary Voltage 

Maximum Working Voltage 

SCHEMATIC AND TERMINAL CONFIGURATIONS 

SEE MIL-T27/XX 
QPL LISTING 

FOR QUALIFIED PARTS 

It is recommended that these transformers be specified for all applications 
where space, weight, and cost effectiveness are prime considerations. 

PART NUMBER EXAMPLE 
0.5 S 

V.A. Rating (See Table I)J 

Package Style ____ --'J 
Available Exciti.ng 
Secondary Current Efficiency 

T 26 1 src:ondarYVoltage(See Table II) 

Schematic (See Table I) 

Temperature Rise 
(OC) - MIL.T.27 

Voltages (VRMS) (rna) (%) No Heat Sink Weight (Oz.) 

Min. Max. Max. Min. Nom. Nom. Max. Nom. Max. 

5 300 1.5 65 70 10 15 0.38 0.4 
5 300 1.5 65 70 12 17 0.38 0.4 
5 300 1.5 70 76 13 17 0.76 0.85 
5 300 3 70 76 13 17 0.97 1.1 
5 300 6 72 87 10 15 1.5 1.65 

5 300 9 73 88 11 16 1.9 2.2 
5 300 3 75 84 15 20 0.97 1.1 
5 300 6 75 84 15 20 1.5 1.65 
5 300 9 76 87 10 15 1.9 2.2 
5 300 6 81 88 18 25 1.5 1.65 

5 300 9 80 88 18 25 1.9 2.2 
5 300 16 84 92 15 23 3.2 3.4 
5 300 9 83 89 23 30 1.9 2.2 
5 300 25 87 93 21 28 4.2 4.4 
5 300 16 87 92 25 32 3.2 3.4 
5 300 25 88 93 36 45 4.2 4.4 

SCHEMATIC X SCHEMATIC Y SCHEMATIC T SCHEMATIC S 

'~I[e 3 

2~1 4 

'JOi[e .J 1JeE· : 
2. : 4 2 5 ~J~!E: 

L--__ Os L--__ OS 

TERMINAL LAYOUTS TERMINAL LAYOUTS TERMINAL LAYOUTS TERMINAL LAYOUTS 

STYLE S STYLE S STYLE S STYLE S 

~O~ ~ .o~ • • 0. • .0 •• 
4 5 4 

0 0 0 o 
3 2 , 3 2 , 3 2 

~o· ~ ~O· • ·0· • 
3 2 ·0· · 

STYLE E STYLE P STYLE E STYLE P STYLE E STYLE P STYLE E STYLE P 
.2 3,. 0(i) ·2 30 

(~) 
0 2 3. 

(~) 
. , 40 . ' 4. 0' 4 • 

0 0 0 
So So s. 50 

0 0 0 0 

02 30 

(~) 
., 40 

0 
s. 50 

s. 0 

A·2422 For manufacturers' sales offices, see yellow pages EEM 1988 
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TRANSFORMERS 
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PRODUCTS _____ ....J1 INC. 
13402 South 71 Highway/Grandview, MO 64030/(816) 761-6314 FAX 816-763-2278 

400 Hz MINIATURE 
POWER TRANSFORMERS 
Reference for all Industrial and Military 
Standard 400 Hz Miniature Power Transformers 

PHYSICAL SPECIFICATIONS 

Size: Sizes for Standard VA Types are given in Table I, and Outline Drawings. 

Construction: Mll-T-27, Grade 5; Black Epoxy Encapsulated. 

Terminals: Printed circuit pins - tinned brass. 

Terminal Strength (Method 211 of MIL-STO-202, Test Condition A): 2.0 pounds. 

Marking: Includes Mll-T-27 Type Designation, winding ratings, maximum work-
ing voltage, schematc, Torotel name, and part number. 

ENVIRONMENTAL SPECIFICATIONS 

Operating Temperature Range: - 55°C to + 130°C (ambient plus tempera-
ture rise). 

Altitude: 70,000 feet, maximum. 

Vibration: Mll-STD-202, Method 204, Test Condition D. 

Life Expectancy: 10,000 hours minimum. 

Other Environmental Specifications: In accordance with Mll-T-27, Grade 5· 
Class S, Family 03. 

ELECTRICAL SPECIFICATIONS 

Primary Voltage: 115 volts rms ±10%. 

Frequency: 400 Hz ±5%. 

Secondary Voltage: See Table II. 

Secondary Voltage Tolerance: ±3% at full load and 115 volts, 400 Hz applied 
to primary. 

Electrostatic Shielding (Schematics Sand Y): 5 to 1 minimum voltage ratio 
at 20 KHz. 

Phase Shift: 1.0 electrical degree between primary and secondary voltage at 
rated load, maximum. 

Insulation Resistance: 10,000 megohms minimum at 500 VDC. 

Dielectric Strength: At sea level-2.8 times the maximum working voltage. 
At reduced barometric pressure-1.25 times the maximum working voltage. 

Mech. Tol. = ±.005 unless indicated. 

SEE MIL-T27/XX 
QPL LISTING 
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MECH. TaL. FOR STYLE "S" = ±.OlO UNLESS INDICATED. 

CALL TOROTEL PRODUCTS FOR COMPETIVELY PRICED MAGNETICS REQUIREMENTS 
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5600 TRANSFORMERS 

TINYMAX® Transformers have QPL Status on 
Qualified Product List 27. 

= -., ... --~,--WL1 1z"" .... Now you can specify Military 
Standard Transformers without 
the need for Qual ification 
Testing or requests for 
non-standard parts approval. 

These miniature transformers are of toroidal construction and 
offer a size and weight reduction when compared to 
conventional laminated and HC" core designs. Yet, the prices 
on these custom engineered transformers are competitive with 
off-the-shelf stock items. 

So, when you need a 115V, 400 Hz transformer have a specific 
secondary voltage don't settle for an off-the-shelf item that may 
only approximate your requirement. Torwico has over 2,000 
MIL / STD units and an almost infinite selection of STD TINYMAX. 

What's more, Torwico offers fast delivery and competitive 
pricing. Selection, delivery and Price--Torwico has it all. 

STD TINYMAX·· MIL·T·27, Grade 4 and Grade 5, 
Class S, 115 volt, 400 Hz transformers available 
in power ratings ranging from 1.5 VA through 
250 VA, with an almost infinite combination of 
secondary voltages of 6V through 300V. 

MIL·STD TINYMAX -- Grade 4 and Grade 5, 
Class S, 115 Volt, 400 Hz transformers. 
Reference M27/37 through M27/66. Over 2,000 
choices of secondary voltages. 

EXTENSION OF APPROVAL -- Any Design 
selected directly from, or based, on our 
Mill STD TINYMAX transformer may be 
qualified to MIL-T-27 by similarity. 

PROCUREMENT NOTE -- Catalog information 
and cross referenced sheets may be obtained 
from the factory or for MIL / STD units, refer 
directly to specification sheets M27/37 through 
M27/66. 

PROTOTYPE DELIVERIES -- A large assortment of TINYMAX 
transformers is always maintained in stock for immediate delivery. 
Others can be shipped within 10 days. 

For a copy of Torwico's MIL-STD TINYMAX catalog, contact your local Torwico representative. 
He'll show you why Torwico is the easy way to deal with military standards. 

5600 
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5600 TRANSFORMERS 

TINYMAX® 400 HZ Power Transformers 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 4 
TINYMAX 400 HZ 
TRANSFORMERS 
MIL·T·27 DESIGNATION 
TF4S03YY 

TINYMAX® 
CONDENSED 
PERFORMANCE 
DATA FOR 
"STANDARD" GRADE 5 
TINYMAX 400 HZ 
TRANSFORMERS 
MIL·T·27 DESIGNATION 
TF5S03ZZ 

EEM 1988 

This Case style 
available in 
1.5 through 250 VA 

t---:::::---i WITH OR WITHOUT 

1--:=----1 ELECTROSTATIC 

SHIELD 

This Case style 
available in 
1.5 through 9 VA 

410 OBERLIN AVE. SOUTH, LAKEWOOD, NJ 08701 • (201) 364-1800 

For manufacturers' sales offices, see yellow pages 

5600 
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ENGINEERING • CONSULTING • DESIGN • MANUFACTURE 

CADD design optimization Computer aided electrical design 

QPL QUALITY 

MiI-T-27 MiI-Q-9858 Mil-I-43208 

Power 

Frequency 

Class 
Grades 

micro watts to 1 KW 

60 Hz - 400 Hz 1<1> & 3<1> to 200 KHz 
S thru U 
4,5&6 

Reliability / Environmental testi n g 

ENGINEERING SERVICE: 

Toroidal Specialists 
Laminated - Precision 
Switching - Flyback 
Pulse - Inductors 

Fast prototype delivery, mechanical & electrical drawings 

SCOTT "T" TRANSFORMERS 

Trans American Transformer manufactures these 
transformers in accordance with Mil-T-27E 
Grades 4 and 5. Ideal for synchro to digital and 
digital to synchro conversion. Encapsulated, P-C 

mount, toroidal or laminated. All units have the 
highest transformation accuracy and are 100% 
tested. 

A·2426 For manufacturers' sales offices, see yellow pages EEM 1988 
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NOMINAL 
POWER 

VA 

20 

40 

60 

80 

100 

120 

150 

180 

200 

250 

300 

350 

400 

550 
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TRANSFORMERS 

TRANSFORMER TECHNOLOGIES INC. 

SECONDARY 
OUTPUT 

VOLTS AC. 
OUTPUT PARALLEL 

2x9 9V 
2x 12 12V 
2 x 15 15V 
2x 18 18V 
2x 24 24V 
2x9 9V 
2 x 12 12V 
2x 15 15V 
2x 18 18V 
2x24 24V 
2x9 9V 
2x 12 12V 
2x 15 15V 
2x 18 18V 
2x24 24V 
2x9 9V 
2 x 12 12V 
2 x 15 15V 
2x 18 18V 
2x 24 24V 
2x9 9V 
2x 12 12V 
2x15 15V 
2x 18 18V 
2x 24 24V 
2x 12 12V 
2x 15 15V 
2x 18 18V 
2x24 24V 
2x 12 12V 
2 x 15 15V 
2x18 18V 
2x24 24V 
2x 12 12V 
2x 15 15V 
2x18 18V 
2x24 24V 
2x15 15V 
2x18 18V 
2x 22 22V 
2x24 24V 
220V -
2x 18 18V 
2x22 22V 
2x24 24V 
2x 30 30V 
220V -
2x 18 18V 
2x22 22V 
2x 24 24V 
2x30 30V 
220V -
2x24 24V 
2x30 30V 
2x33 33V 
2x38 38V 
220V -

2x30 30V 
2x33 33V 
2x38 38V 
220V -
2x30 30V 
2x33 33V 
2x38 38V 
220V -

Standard and Custom Toroidal Power 
Transformers up to 3000VA. 
Also Conventional EI. and Ferrite 
Custom Designed to your 
Specifications. 
The Single Transformer Source to solve 
all your Transformer Needs. 
UL Recognized 
The transformers listed below are supplied with a dimpled mounting washer and two 
rubber insulators. 
Inputs based on 120V 60Hz 
115/230V 50Hz also avai lable. 

SECONDARY 
CURRENT 
AMPSAC 

SIZE 
ODxH PART NUMBER 

SERIES PARALLEL SERIES 
WEIGHT 

18V 2.22 1.11 SPT-20-9 
24V 1.67 .835 2.4x1.3 SPT-20-12 
30V 1.33 .666 .7 LBS SPT-20-15 
36V 1.12 .560 SPT-20-18 
48V .83 .417 SPT-20-24 
18V 4.44 2.22 SPT-40-9 
24V 3.34 1.67 2.8x 1.3 SPT-40-12 
30V 2.66 1.33 1.2 LBS SPT-40-15 
36V 2.24 1.12 SPT-40-18 
48V 1.66 .83 SPT-40-24 
18V 6.66 3.33 SPT-60-9 
24V 5.00 2.50 3.2x 1.5 SPT-60-12 
30V 4.00 2.00 

1.5 LBS SPT-60-15 
36V 3.34 1.67 SPT-60-18 
48V 2.50 1.25 SPT-60-24 
18V 8.88 4.44 SPT-80-9 
24V 6.66 3.33 3.6x 1.5 SPT-80-12 
30V 5.33 2.66 1.8 LBS SPT-80-15 
36V 4.44 2.22 SPT-80-18 
48V 3.33 1.66 SPT-80-24 
18V 11.11 5.55 SPT-100-9 
24V 8.33 4.17 3.9x 1.5 SPT-100-12 
30V 6.67 3.33 2.2 LBS SPT-100-15 
36V 5.56 2.78 SPT-100-18 
48V 4.17 2.08 SPT-100-24 
24V 10.00 5.00 SPT-120-12 
30V 8.00 4.00 3.9x 1.7 SPT-120-15 
36V 6.67 3.33 2.7 LBS SPT-120-18 
48V 5.00 2.50 SPT-120-24 
24V 12.50 6.25 SPT-150-12 
30V 10.00 5.00 3.9x 1.9 SPT-150-15 
36V 8.33 4.17 3.2 LBS SPT-150-18 
48V 6.25 3.12 SPT-150-24 
24V 15.00 7.50 SPT-180-12 
30V 12.00 6.00 4.5x 1.5 SPT-180-15 
36V 10.00 5.00 3.6 LBS SPT-180-18 
48V 7.50 3.75 SPT-180-24 
30V 13.33 6.66 SPT-200-15 
36V 11.11 5.55 4.5x 1.7 SPT-200-18 
44V 9.09 4.54 4.0 LBS SPT-200-22 
48V 8.33 4.16 SPT-200-24 
- .90 - SPT-200-220 

36V 13.89 6.95 SPT-250-18 
44V 11.36 5.68 4.5x 1.9 SPT-250-22 
48V 10.42 5.21 4.6 LBS SPT-250-24 
60V 8.33 4.17 SPT-250-30 
- 1.14 - SPT-250-220 

36V 16.67 8.33 SPT-300-18 
44V 13.64 6.82 4.5 x 2.2 SPT-300-22 
48V 12.50 6.25 5.2 LBS SPT-300-24 
60V 10.00 5.00 SPT-300-30 
- 1.36 - SPT-300-220 

48V 14.58 7.29 SPT-350-24 
60V 11.66 5.38 4.5 x 2.4 SPT-350-30 
66V 10.60 5.30 5.8 LBS SPT-350-33 
76V 9.21 4.60 SPT-305-38 
- 1.59 - - SPT-350-220 

60V 13.33 6.66 SPT-400-30 
66V 12.12 6.06 5.2x2.1 SPT-400-33 
76V 10.52 5.26 6.1 LBS SPT-400-38 
- 1.81 - - SPT-400-220 

60V 18.33 9.16 SPT-550-30 
66V 16.66 8.33 5.5 x 2.4 SPT-550-33 
76V 14.47 7.23 8.5 LBS SPT-550-38 
- 2.50 - - SPT-550-220 

Transformer Technologies Inc. 52 Putnam Street, Mt. Vernon, N.Y. 10550 • 914-668-1600 • FAX 914-668-4794 

5600 
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5600 TRANSFORMERS 

United Transformer Corporation 
A Subsidiary of OPT Industries, Inc. 
300 Red School lane, Phillipsburg, NJ 08865 (201) 454-2600, FAX (201) 454-3742, TWX 510-235-2920 

Transformers • Filters • Inductors 
• MIL Qualified & Industrial Types • Standard Catalog & Special Designs 
•. 1 ozs. to % ton • < Microwattsto >100 Kilowatts • D.C. to 10 MHz. 

Standard Lines 

BIT 250® Surface Mount Style Metal 
Clad to Grade 5 of MIL-T-27 
Transformers qualified to M27il73 or MIL
T-21 038 for audio, signaling or pulse appli
cation. Electrostatically and electromagnet
ically shielded. 10 lead packages available. 
Operation to 130°C (Class S), Weight = 

.04 ozs., Size: %" Dia. x %" H. 

DO-f®/DI-T®/TOP - Plug in or leaded 
styles 
Cylindrical, low stress windings. MIL Grade 
5 qualified to M27/172; M27/76; M27/103 
or M27/361,1362 or 1363. 

Powerful, rugged, highly miniaturized 
devices for frequencies from 50 Hz to 100 
KHz. Power levels range from microwatts to 
5 watts. 

MTCITC - Telephone Interconnect 
Transformers 
MIL (M27/323) and industrial grades availa
ble. Meets FCC 68.310 requirements for 
longitudinal balance. Low Distortion, high 
return loss capability. For coupling, bridging 
and hybrid applications. Parts available for 
120 mao D.C. unbalance. 

Audio Transformers 
Available lines cover communications, 
broadcast, signaling, measurement and 
recording applications. Most products are 
available in MIL and/or industrial configura
tions. Plug in, leaded and insert mounted 
styles are carried. 

For brochure and additional information call United Transformer Corporation. 

High Q Coils - MIL Grade Fixed and 
Variable Types 
Temperature stable, precision tolerance, 
toroidal and laminated styles, qualified to 
MIL slash sheet requirements. Specialized 
configurations in molybdenum permalloy, 
ferrite, and nickel steels are used to achieve 
superior results. Hum reduction shapes and 
hipermalloy cases meet electromagnetic 
shielding needs. Most application needs 
can be served from our complete catalog 
line. 

Pulse - Low Power & Multiplex Types 
Surface mounted, plug in and terminal 
connection styles for pulse coupling or 
oscillator application. Lines meet MIL-T-
21038 Pulse specification requirements. 
"MPX" line available for applications in 
MIL-STD-1553 Data Bus. High efficiency, 
low loss lines with exceptional waveform 
integrity. 

Switch Mode Magnetics 
Filtering, Common-mode EMI suppression, 
switching regulator, and inverter applica
tions are handled by lines of miniaturized 
plug-in, axially leaded or board mounted 
components. Parts are qualified to MIL 
requirements. Notable for inductance sta
bility with D.C. saturation and frequency 
shift. 

Power Components 
Complete catalog of power line step down 
& isolation transformer and filter chokes for 
50/60 Hz and 400 Hz application. MIL 
qualified Grade 4 & Grade 5 types for chas
sis or board mounting. Low profile shapes 
available. Single and three phase transform
ers are described in the standard catalog. 

5600 
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5600 TRANSFORMERS 

United Transformer Corporation 
A Subsidiary of OPT industries, Inc 

300 Red School Lane. Phillipsburg, NJ 08865 (201) 454-2600, FAX (201) 454-3742. TWX 510-235-2920 

Switch-Mode Components 
Selection Guide 

UTC answers your special inductive require
ments by providing you with the most recent 
technology, With the addition of the CMA, B, C 
series common-mode inductors and PS series 
inverter transformers to our SR and LL lines, we 
now offer a complete line of components for use 
in SMPS equipment operating in the 50-100 KHz 
range, The creation of these lines is another part 
of UTC's commitment to serve as the one-stop 
center for all your inductive needs, 

These components are suitable for all 
switch-mode applications - input filtering, output 
filtering, EMI suppression and interstage voltage 
transformation, Included are components for both 
common-mode (CMA, B, C) and differential mode 
(LL, SR) filtering. Some of the devices have multi
ple applications, such as the CMA, B, C inductors 
which can be used as high-frequency matching 
transformers. 

Clockwise from top: PS300, SRC Inductor, LL-120 and 
CMC-3 

Regardless of the application, each of our 
SMPS devices will meet or exceed your reliability 
requirements. All part numbers are MIL-type and 
some can operate in Class V environments. Many 
components are PC mounting style, the larger 
units featuring a stud for adding stability. 

The SMPS line's performance is unmatched. 
These small, low profile packages disguise un
usually high power-handling abilities, giving you 
exceptional "power density" along with high
frequency capability, Special winding techniques 
keep leakage inductances low and yield excellent 
voltage stability with frequency change, 

For brochure and additional information call 
United Transformer Corporation. 

PS Inverter Transformers 
Type OUlpul/W S, O.C. Oul S, D.C. Oul Size WI,19m. ) MllGr 

PS-300 16 ±12V@ 2SA +5V@2A .750"0 x .470"H 10 5 
PS-310 16 +15V@ .10A +5V@2A 750"0 x .470"H 10 5 
PS-400 38 ±12V@ .75A +5V@4A 900"0 x ,5251/H 12 5 
PS-410 38 +15V@ .60A +5V@4A .900"0 x .525/1H 12 5 
PS-500 60 ±12V@1.25A +5V@6A 1,000"0 x .650"H 24 5 

PS-510 60 ±15V@1.0A +5V@6A 1.000"0 x .650"H 24 5 

SR Inductors 
Type Stock Line DC Current Approx. Inductance Tolerance MIL 

No Inductance Range Range Ohm/Hy Gr 
SRA 8 MHy-1150 MHy up to 15A 510 +15%, 5% @lV, 10 kHz 5 
SRB 20 ,Hy-3000 MHy up to 15A 360 +15%. 5% @1V, 10 kHz 5 

-i-:-~- 60 MHy·l0,000 MHy up to 13.6A 190 +15%,-5%@1V,10kHz 5 
50IT MHy-56 Hy up to-13A 63 +15"10, 5"/0 @1V, 10 kHz 5 

LL Inductors 
Inductance at 1V, Max. OCR Rated Current 

Type 20 kHz (MH) (ohm.) (amps) Mil Part No. 
LL-30 30 .035 3.0 M27/286-07 
Ll-50 50 .056 2.5 M27/266-06 
Ll-120 120 0,14 1.6 M17/266-01 
Ll·300 300 0.35 1.0 M27/266-02 
ll-500 500 0.56 0.75 M27/266·03 
ll-1200 1200 1.40 0.50 M27/26604 
ll-3000 3000 3.50 0.30 M27/286-05 
ll-5000 5000 5.60 0.25 M27/286-06 

CMA, B, C Common Mode Inductors 
Type lmHy I RMSA leak ,(tHys OCR n WI. 19m.) MIL Gr 

CMA-1 1 2.4 10 096 12 5 
CMA-3 3 1.5 20 .24 12 5 
CMA-9 9 1.1 40 .50 12 5 
CMB-1 1 4.4 15 .064 24 5 
CMB-3 3 2.8 20 .16 24 5 
CMB-9 9 2.0 40 .31 24 5 
CMC-3 3 4.8 20 .07 42 5 
CMC-9 9 3.0 40 .18 42 5 
CMC-16 16 2.2 60 .32 42 5 

5600 
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~ Ulveco 
Toroidal Power Transformers 

Low Weight 
Typically 50% lighter than traditional stacked lamina
tion transformers. 

Small Dimensions 
Low height profile allows slim, compact design of elec
tronic equipment. 

Flexible Dimensions 
The Ulveco Toroidal Power Transformer can be "mod
eled" to fit very limited spaces and still conform to your 
electrical requirements. 

Easy To Mount 
Just one center screw easily and quickly mounts the 
Ulveco Toroidal Power Transformer to the chassis. 

Low Magnetic Strayfield 
No air gap and with primary and secondary windings 
evenly spread around the core, resulting in a very low 
radiated magnetic field. 

Low Mechanical Hum 
A single continuous strip of steel tightly wound into a roll 
results in a very solid and stable unit. No loose parts to 
buzz. 

Small No Load Losses 
Ulveco Toroidal Power Transformers can reduce open 
circuit power by 90% compared to traditional stacked 
lamination transformers. 

Ulveco Is Dedicated To Product Quality 
And Customer Service. 

Deciding on toroids is only the first step. When you select 
our toroidals, you choose a team that supports yours at 
every step of the way, from development to production 
and delivery. 

ULVECO, with its quantity and diversity of toroidal wind
ing machines, enjoys the position of world leader in the 
design and manufacture of toroidal power transformers 
and inductors. Founded in 1964, the company pio
neered the development of efficient and cost effec
tive techniques for toroidal design and mpnufacture. 
Today ULVECO has more than 200 toroidal winding 
machines and three (3) manufacturing facilities. 

Ulveco's engineering sales office, located in Foster City, 
California, is staffed with experienced transformer 
designers and equipped with interactive computer 
aided design facilities to provide virtually overnight 
response to customer inquiries and requests for quota
tion. An extensive network of technical sales repre
sentatives throughout the United States and Canada 
insures our customers close support. We take pride in the 
rapid reaction to requests from engineers looking for 
solutions to their transformer design problems. You may 
ch()ose to evaluate low cost prototype samples from our 
large inventory of standard toroids or have a custom
ized toroid made according to your specification. 

QUALITY ASSURANCE AT ULVECO 
ULVECO Quality Assurance Policy conforms to the 
requirements of MIl:Q-9858 and NATO AQAP-1. 

Flying Inspection Squad 
In order to detect defects at the earliest possible manu
facturing level, a fully equipped mobile test bench is 
constantly kept moving around our production lines to 
perfOirn "flying" inspections. Both mechanical and elec
trical tests are included. 

Final Inspection 
Finally, each unit is subjected to a visual inspection, insu
lation tests (4kV AC), no load primary current, and no 
load secondary voltage tests. 

UL, CSA, VDE, Approved 
ULVECO is certified as a manufacturer of "Recognized" 
transformers for various toroidal configurations for class 
A (105°C) to class H (180°C) service by electrical safety 
agencies throughout the world. These agencies main
tain a schedule of unannounced visits to our facilities to 
insure conformation to their specs. Our familiarity with 
safety agency procedures and personnel helps expe
dite new design through testing and approval. 

QUALITY IS AN ULVECO TRADITION 
Ulvecolnc. 323 Vintage Park Drive, Foster City, California 94404 Tel.: (415) 574-1100 FAX (415) 573-7562 
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~ Ulveco 
Custom Designed Toroidals 

• You're just a phone call away from custom designed-
UL, CSA, certified-toroidal transformers 

• Custom designed toroidals are our specialty 
• Quick response to design inquiries 
• Computer aided programs provide quick solutions 
• Rapid delivery of low cost prototype samples 
• Wide choice of mounting arrangements 

Over 90% of our output is for custom designs. Because they 
require no elaborate production tools and are individually 
wound, toroidal transformers are particularly suited to cus
tom designs. 

Our experts can become part of your power supply design 
group. We'll show you how you can optimize your product's 
appearance and performance without increasing cost. 

Take advantage of our custom design service at no obligation. 

General Data 
Custom Designed 
Toroidals 

Power Range 
Copper 

50Hz 60Hz losses 
VA VA (W) 

17 20 3.0 
33 40 5.8 
55 65 8.6 
95 115 12 

140 170 16 
185 220 19 
300 360 22 
375 450 27 
460 550 31 
625 750 36 
800 960 45 

1000 1200 45 
1100 1320 45 
1300 1560 60 
1600 1920 62 
1900 2280 65 
2200 2640 73 
2500 3000 79 
2800 3360 89 
3200 3840 91 
3700 4440 93 
4400 5280 112 
5000 6000 112 
6300 7560 130 
8000 9600 140 

10000 12000 140 

Disk Mounting 

Dimensions 
No Load 

losses Diameter Height 
(W) inch inch 

0.20 2.4 1.2 
0.25 2.8 1.3 
0.45 3.2 1.4 
0.60 3.9 1.5 
0.90 3.9 1.9 
1.2 4.5 1.7 
1.7 4.5 2.0 
2.0 4.5 2.7 
2.4 5.5 2.4 
3.1 5.5 3.0 
3.8 6.3 2.4 
4.7 6.3 3.0 
6.5 6.3 3.3 
5.7 7.9 2.6 
7.1 7.9 3.0 
8.5 7.9 3.3 
8.1 8.9 3.3 
9.7 8.9 3.5 

11 9.6 3.1 
13 9.6 3.5 
15 9.6 3.9 
17 11.2 4.3 
20 11.2 4.7 
27 12.4 4.7 
28 13.4 4.7 
39 13.4 5.9 

Data above are typical and may be changed without prior notice. 

Weight 
lb. 

0.7 
1.1 
1.6 
2.2 
2.9 
3.5 
4.7 
5.5 
7.1 
8.4 
9.8 

12 
17 
20 
23 
26 
29 
33 
35 
42 
46 
53 
62 
84 
88 

120 

Our interactive computer aided design facilities enable us to 
optimize designs for either AC or DC loads. 

TD-Capsule Flange Mounting 

Dimensions Dimensions 

Diameter Height Weight Width Depth Weight 
inch inch lb. inch inch lb. 

2.6 1.65 0.8 
3.1 1.65 1.2 
3.5 1.65 1.8 
3.9 1.65 2.7 
3.9 2.25 3.4 4.0 2.8 4.0 
4.8 1.85 4.0 4.7 2.8 5.1 
4.8 2.6 6.1 4.7 3.5 5.8 

4.7 3.8 6.7 
5.7 3.3 8.7 
5.7 3.7 10 
6.9 4.2 12 
6.9 4.3 12 
6.9 4.7 19 
8.3 3.9 22 
8.3 4.3 24 
8.3 4.7 29 
9.3 5.1 33 
9.3 5.3 37 

10.2 4.9 40 
10.2 5.3 46 
10.2 5.7 51 
11.6 6.1 59 
11.6 6.5 68 
13.8 6.5 89 
13.8 6.5 97 
13.8 7.7 130 

UL VECO CUSTOM TOROIDALS . .. JUST A PHONE CALL A WA Y 
Ulveco Inc. 323 Vintage Park Drive, Foster City, California 94404 • Tel.: (415)574-1100 FAX (415)573-7562 
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a ulveco 
Standard off-the-shelf Toroidals, 2 x 117\{, 50/60 Hz 

• Immediately available from stock 
• For breadboards, prototypes and short run requirements 
• 2 x 117V, 50/60 Hz primary 
• Wide choice . .. single or dual isolated secondaries 
• 17 to 990VA ratings available 
• listed as recognized/certified components (UL, CSA, etc) 
• Class A (105°C) 

Our inventory of off-the-shelf toroidal transformers has been refined by years 
of experience in satisfying the requirements of engineers and designers for 
breadboards, prototypes, and short production runs. 

Series AA 5 XXXX·yyy 
Dual (2) 117 Volt, 50/60 Hz primaries to be connected in series or parallel. UL 
recognized and CSA certified. 

Mounting 
Supplied with one metal mounting disk and two rubber washers for simple, 
inexpensive one hole, one screw mounting. 

Transformer Data, 
Standard Off-The-Shelf 
Toroidals 

Leads 
Each winding is terminated with 10 inch insulated "flying leads" stripped at 
1/4". Secondaries may be connected in series or parallel. Primary leads 
are double insulated. 

Nominal Secondary Secondary Size Type No. Nominal Secondary Secondary Size Type No. 
Power Voltage Current Weight Ibs. Power Voltage Current Weightlbs. 
VA VAC AAC Mounting VA VAC AAC Mounting 

screw screw 

17 2x6 1.42 2.4" x 1.2" AA50172-006 185 2x 12 7.7 4.5" x 1.7" AA51852-012 
2x9 0.94 0.71bs AA50172-009 2x15 6.2 3.51bs AA51852-015 
2x 12 0.71 AA50172-012 2x 18 5.1 AA51852-018 
2x 15 0.57 AA50172-015 2x22 4.2 AA51852-022 
2x 18 0.47 AA50172-018 2x24 3.9 AA51852-024 
2x22 0.39 AA50172-022 2x28 3.3 AA51852-028 

2x30 3.1 AA51852-030 
33 2x6 2.75 2.8"x 1.3" AA50332-006 2x 117 0.8 AA51852-117 

2x9 1.80 1.11bs AA50332-009 300 2x 15 10.0 4.5"x2.0" AA53002-015 
2x 12 1.38 AA50332-012 2x 18 8.3 4.71bs AA53002-0 18 
2x 15 1.10 AA50332-015 2x24 6.2 AA53002-024 
2x 18 0.92 AA50332-018 2x30 5.0 AA53002-030 
2x22 0.75 AA50332-022 2x38 3.9 AA53002-038 

2x 117 1.3 AA53002-117 
55 2x6 4.6 3.2"x 1.4" AA50552-006 

2x9 3.1 1.61bs AA50552-009 375 2x 18 10.4 4.5"x2.7" AA53752-018 
2x 12 2.3 AA50552-012 2x24 7.8 5.51bs AA53752-024 
2x 15 1.8 AA50552-015 2x30 6.3 AA53752-030 
2x 18 1.5 AA50552-018 2x38 4.9 AA53752-038 
2x22 1.2 AA50552-022 2x 117 1.6 AA53752-117 
2x24 1.1 AA50552-024 460 2x24 9.6 5.5"x2.4" AA54602-024 

2x30 7.7 7.11bs AA54602-030 
95 2x9 5.3 3.9" x 1.5" AA50952-009 2x38 6.0 AA54602-038 

2x12 3.9 2.21bs AA50952-012 2x 117 2.0 AA54602-117 
2x15 3.2 AA50952-015 
2x18 2.6 AA50952-018 625 2x24 13.0 5.5"x3.0" AA56252-024 
2x22 2.2 AA50952-022 2x30 10.4 8.41bs AA56252-030 
2x24 2.0 AA50952-024 2x33 9.5 AA56252-033 
2x28 1.7 AA50952-028 2x38 8.2 AA56252-038 
2x30 1.6 AA50952-030 2x 117 3.1 AA56252-117 

800 2x24 16.7 6.3" x2.4" AA58002-024 
140 2x 12 5.8 3.9" x 1.9" AA51402-012 2x30 13.3 9.81bs AA58002-030 

2x 15 4.7 2.91bs AA51402-015 2x38 10.5 AA58002-038 
2x 18 3.9 AA51402-018 2x48 8.3 AA58002-048 
2x22 3.2 AA51402-022 2x 117 3.4 AA58002-117 
2x24 2.9 AA51402-024 
2x28 2.5 AA51402-028 990 2x24 20.6 6.3"x3.0" AA59902-024 
2x30 2.3 AA51402-030 2x42 11.8 12.01bs AA59902-042 
2 x 117 0.6 AA51402-117 2x55 9.0 AA59902-055 

2x 117 4.2 AA59902-117 

Ulveco Inc. 323 Vintage Park Drive. Foster City, California 94404 • Tel.: (415) 574·1100 • FAX (415) 573·7562 

A·2432 For manufacturers' sales offices, see yellow pages EEM 1988 



5600 TRANSFORMERS 5600 

TTE, Incorporated ,,= 
MINIATURE WIDEBAND TRANSFORMERS 
100 MILLIWATT SERIES: 

Model 
No. Z1 Z2 
Z5 50 * 300 
Z10 50 * 10 K 5M 
Z15 50 * 20 K 10M 
Z20 75 * 300 500K 
Z25 75 * 10K 5M 
Z30 75 * 20K 10M 
Z40 400 * 100 500 K 
Z50 600 * 100 500 K 

500 MILLIWATT SERIES: 
Model Minimum Bandwidth VSWRo 

No. Z1 Z2 F'-3dB(Hz) F"-3 dB (Hz) 1.5:1 @(Hz) 

zao 50 * 300 300 K 
Z90 50 * 10 K 5M 
Z95 50 * 20 K 10M 
Z100 75 * 100 300K 
Z110 75 * 10 K 5M 
Z115 75 * 20 K 10M 
Z120 400 * 90 300 K 
Z130 600 * 90 300 K 

1 WATT SERIES: 
Model Minimum Bandwidth VSWRo 

No. Z1 Z2 F'-3 dB (Hz) F"-3 dB (Hz) 1.5:1 @(Hz) 
Z205 50 * 100 500 K 
Z210 50 * 10 K 
Z215 50 * 20 K 
Z230 75 * 100 500 K 
Z240 75 * 10 K 
Z250 75 * 20 K 
Z260 400 * 30 300K 
Z290 600 * 30 200 K 

ISOLATION TRANSFORMERS: 
Model 

No. 
Z15050 
Z17575 

* Specify any resistance value up to 1200 ohms 

50-15M 
50-15M 

5M 
10M 

5M 
10M 

VSWRo 
1.5:1 at: 

10M 
10M 

IT 
t--.8 -I 0, 

IT 
40 T 

4 
.8 

l1-I 02 
50 

03 60rT-
~.6~ 

~ 93-

IT 
BASIC SCHEMATICS 

WIDEBAND TRANSFORMERS ISOLATION TRANSFORMERS 

r Gr~E~LPCIIBEM.OUN0'1 
Z1 ct CT CT ® Z2 

~® ®J 

PLASTIC PCB MOUNT 

rG)~IIE®'1 Z1 ® CT CT ® Z2 

~® ®J 
(~)II(~) 

TYPICAL APPLICATIONS FOR WIDEBAND TRANSFORMERS 
BALANCED/BALANCED 

WIDE BAND TRANSFORMERS 
Unbal/Unbal 

Impedance Matching 

BALUN TRANSFORMERS 
Unbal/Bal 

Impedance Matching 

~Z1~ G).....JY1YL® 
ICT 

ISOLATION TRANSFORMERS 

® 
pG)~® 

Z1 ® • CT ®~ I ® Z2 
> ~ 

® 

®~® 

L~~ 
TO ORDER- Specify (1) the TTE model number followed by (2) the Z2 resistance value in 

- ohms. Any value may be specified for Z2 up to 1200 ohms, higher values 
available, differen1 bandwidths and steel cases are available. Please call to request your catalog today. 

PART NUMBER DERIVATION: 
Z5-1200 

series no. Z2 in ohms 

11650 W. Olympic Blvd., West Los Angeles, CA 90064 (213) 478-8224, FAX (213) 312-1055 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2433 



HEARST ENGINEERING SOFTWARE 

ICMASD ... IC Alternate Source Directory If you've used the IC MASTER, you 
know what the Alternate Source Directory is. Engineers tell us that irs one of the most valuable sections of the 
Maste[ The Alternate Source Directory ... ASD ... is now available in floppy disk 
form. 

The electronic ASD is FAST! Just ask a question and the answer pops up in a 
split second. 

The electronic ASD is FLEXIBLE! You can odd ICs and you can odd comments. 
You can odd part numbers, prices, technical notes or anything else you like. 

You can customize the ASD to fit your needs and the needs of your company. 
Order the 1988 Alternate Source Directory for your AT, Xl or compatible. We'll 

send you two floppies and a very simple piece of printed documentation. Download the floppies and you're in 
business. All you need is a hard disk. 

EEMANGE ... for engineering managers Developed by the publishers of EEMI 
Electronic Engineers Mastet EEMANAGE is a software program designed to make life easier for engineers and 
engineering managers. 

EEMANAGE does many things: 1. Develops Bills of Materials 2. Assigns Port 
Numbers logically 3. Manages Engineering Inventories 4. Issues Purchase 
Requisitions 5. Relieves Engineering Inventories 6. Manages a Parts Storage 
System 7. Issues Engineering Change Notices 8. Interfaces with dBaselll+ 
Programs. 

EEMANAGE is completely menu driven. It is simple to understand and operate. 
Any competent secretory can be up and running on EEMANAGE in minutes. 

Order EEMANAGE for your AT, Xl or compatible. We'll send you one floppy and brief, very user friendly 
documentation. 

The basic price for ICMASD or EEMANAGE is $149.50 each and includes floppy disk(s) and complete program 
documentation. 

For immediate shipment you can order ICMASD or EEMANAGE on your VISA or Mastet<ard credit cord simply by 
colling Marie Botta at (516) 227-1300. 

To order by mail send your purchase order to: 

Hearst Business Communications 

645 Stewart Avenue Garden City, NY 11530 Att: Marie Botta 
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TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 11Z TRIGATE" PULSE TRANSFORMERS 
• Designed for low cost SCR triggering applications 

including motor speed controls, heater controls and 
incandescent lighting controls. 

• Choice of flexible lead and printed circuit mounting 
constructions. 

• Balanced pulse characteristics and energy transfer from 
the primary to secondary and tertiary windings. 

Lp LI Cc 
Part Turns MH MH pF Number Ratio 

Min. Max. Max. 
llZ12 1:1 200 3 BOO 
llZ13 1 :1:1 200 3 BOO 
llZ14 2:1 1000 10 1300 
llZ15 2:1:1 1000 15 1300 
llZ16 5:1 5000 1500 400 

• Minimum saturation effect to allow operations where 
increased pulse widths are required. 

• Fast pulse rise time and increased current capability to 
prevent SCR failure. 

• Increased energy transfer efficiency. 
• Operating Temperature: -10°C to + 70°C 

OCR Dielectric A·C Line 
Tesl @ 60 Cy Vollage @ 60 Cy 

OHM Vrms Vrms Ca.e 
Style 

Max. Min. Max. 
1.5·1.5 1600 240 1 
2·2-2 1600 240 2 
10-2 1600 240 1 
10·2·2 1600 240 2 
19-3 1600 240 1 

TYPE 11Z PRINTED CIRCUIT BOARD DES/GNS/ 
THERMOPLASTIC SHEATH 

llZ2000 1:1 200 30 800 1.5-1.5 1600 240 3 
llZ2001 1:1 1000 12.0 2000 8-8 1600 240 3 
llZ2002 1:1 5000 15.0 3500 lB-18 1600 240 3 
llZ2003 2:1 1000 10.0 1300 10-2 1600 240 3 
llZ2004 5:1 5000 1500 400 19-3 1600 240 3 
llZ2100 1:1:1 200 3.0 BOO 2-2-2 1600 240 4 
llZ2101 1:1:1 1000 12.0 2000 10-10-10 1600 240 4 
llZ2102 1:1:1 5000 15.0 3500 2-27-27 1600 240 4 
llZ2103 2:1:1 1000 15.0 1300 10-2-2 1600 240 4 
llZ2104 5:1:1 5000 1500 400 20-4-4 1600 240 4 
llZ2200 1:1 200 5.0 500 3-3 2500 550 3 
llZ2201 2:1 1000 16.0 1300 10-5 2500 550 3 
llZ2300 1:1:1 200 5.0 500 5-5-5 2500 550 4 
llZ2301 2:1:1 1000 20.0 1300 40-20-20 2500 550 4 

TYPE 11Z PRINTED CIRCUIT BOARD DESIGN/PRE-MOLDED CASE 
• Superior moisture protection under conditions of high 

humidity. 
• Mechanical and electrically interchangeable with 11 Z 

llZ3000 1:1 200 3.0 800 
llZ3001 1:1 1000 12.0 2000 
llZ3002 1:1 5000 15.0 3500 
llZ3003 2:1 1000 10.0 1300 
llZ3004 5:1 5000 1500 400 
llZ3100 1:1:1 200 3.0 BOO 
llZ3101 1:1:1 1000 12.0 2000 
llZ3102 1:1:1 5000 15.0 3500 
llZ3103 2:1:1 1000 15.0 1300 
llZ3104 5:1:1 5000 1500 400 
llZ3200 1:1 200 5.0 500 
llZ3201 2:1 1000 16.0 1300 
llZ3300 1:1:1 200 5.0 500 
llZ3301 2:1:1 1000 20.0 1500 

2000 series having the corresponding last digits in the 
part number. 

• Underwriter Laboratories recognized. 

1.5-1.5 1600 240 5 
8-8 1600 240 5 
lB-18 1600 240 5 
10·2 1600 240 5 
19-3 1600 240 5 
2-2-2 1600 240 6 
10-10-10 1600 240 6 
27-27-27 1600 240 6 
10-2-2 1600 240 6 
20-4-4 1600 240 6 
3-3 2500 550 5 
10-5 2500 550 5 
5-5-5 2500 550 6 
40-20-20 2500 550 6 

TYPE 12Z SCR TIRGGER TRANSFORMERS IN PRE-MOLDED CASE 
• Designed specifically for industrial and military SCR 

triggering applications 
• Epoxy encapsulated in a small pre-molded case gives 

superior humidity resistance. 
• Provide low-noise operation of high pwoer SCR 

resonant inverters. 

Turn Primary· 
Ratio Inductance 

Part 
Number mH 

±5% Min. 
12Z4903 1:1:1 0.7 
12Z4906 1:1 4.8 
12Z4923 1:1 0.7 
12Z4932 1:1:1 4.B 

"Test Frequency at 10 KHz 
""Test Frequency at 130 KHz 

Primary 
ET-Rating 
V~S 

Min. 
60 

110 
60 

110 

Pri/Sec" 
CC 
pF 

Max. 
25 
50 
25 
50 

• Meet design requirements of most sine wave inverter 
cirCUits. 

• Operating Temperature: -55°C to + 125°C 
• Peak Working Voltage: 10,000 Megohms Per 

MIL-STD-202, Method 302 
• Dissipation Rating: 0.3 Watts at +25°C 

Pri/Sec" Primary Secondary Dielectric 
LL OCR OCR Test 
~H OHMS OHMS Vrm. 

Max. Max. Max. Min. 
300 6.5 6.5 2200 

20 3.0 3.5 2200 
350 5.5 5.5 2200 
20 5.0 6.0 2200 

Schematic 
Fig. 

1 
2 
2 

3 

VITEC ELECTRONICS CORP. 11S2S-A EAST ACEQUIA AVE. I VISALIA, CA 932911 TEL (209) 739-10771TLX 4972623 VI TEC I FAX (209) 739-7634 

EEM 1988 For manufacturers' sales offices, see yellow pages A·2435 
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TRANSFORMERS 

TRANSFORMERS & INDUCTORS 

TYPE 13Z SCR TRIGGER TRANSFORMER 
• Meet design requirements of most sine wave inverter • Low interwinding capacitance. 

circuits. • Average Power Rating: 2 Watts 
• High ET-Ratings. o Peak Pulse Voltage: 100 to 300 Volts 
• High dielectric strength capability. o Insulation Resistance: 10,000 Megohms 
• Fast rise time. 

Turn Primary" Primary PrilSec PrilSec Primary Secondary Dielectric 
Ratio Induclance ET·Rating CC LL OCR OCR Test 

Part 
Number mH V~S pF ~H OHMS OHMS Vrms 

±5'10 Min. Min. Max. Max. Max. Max. Min. 
13Z1000 1:1 0.2 180 24 3.2 1.4 1.5 1600 
13Z1001 1:1 1.0 360 30 15.0 2.8 3.1 1600 
13Z1002 1:1 5.0 866 36 64.0 6.0 7.5 1600 
13Z1003 2:1 0.2 180 24 5.0 1.4 0.9 1600 
13Z1004 2:1 1.0 360 30 130 2.8 1.8 1600 
13Z1005 2:1 5.0 866 36 65.0 6.0 3.6 1600 
13Z1006 1:1:1 0.2 180 30 5.0 1.4 1.5 1600 
13Z1007 1:1 :1 1.0 360 36 12.0 2.8 3.6 1600 
13Z1008 1:1:1 5.0 866 42 80.0 6.0 7.2 1600 
13Z1009 2:1:1 0.2 180 30 4.1 1.4 1.0 1600 
13Z1010 2:1:1 1.0 360 36 30.0 2.8 2.0 1600 
13Z1011 2:1:1 5.0 866 42 80.0 6.0 3.8 1600 
13Z1013 1:1 0.2 290 30 6.2 1.4 1.5 2400 
13Z1014 1:1 1.0 700 36 26.0 3.0 3.2 2400 
13Z1015 1:1 5.0 1500 62 130.0 6.3 7.0 2400 
13Z1016 2:1 0.2 290 30 8.9 1.4 1.0 2400 
13Z1017 2:1 1.0 700 36 24.0 3.0 2.0 2400 
13Z1018 2:1 5.0 1500 42 125.0 6.3 4.0 2400 
13Z1019 11:1 0.2 290 34 4.7 1.4 1.5 2400 
13Z1020 1 :1:1 1.0 700 40 25.0 3.0 3.3 2400 
13Z1021 1:1:1 5.0 1500 46 174.0 6.3 7.5 2400 
13Z1022 2:1:1 0.2 290 34 6.0 1.4 1.0 2400 
13Z1023 2:1:1 1.0 700 40 27.0 3.0 2.0 2400 
13Z1024 2:1:1 5.0 1500 46 160.0 6.1 4.0 2400 

"Test Frequency at 60Hz 

TYPE 16Z PULSE TRANSFORMERS FOR GENERAL PURPOSES 
o Wide range of inductances for a variety of circuit 

applications. 
o Small physical size. 
o Flexible leads adaptable to PC board or axial lead 

mounting. 
o Low cost. 

Turn Primary Primary Rise 
Ratio Inductance ET·Rating Time 

Part 
~H V~S nS Number 

+5% Min. Min. Max. 
16Z5760 1:1:1 5000 25.0 10.5 
16Z5761 1:1:1 2000 16.0 8.2 
16Z5762 1:1:1 500 8.5 5.3 
16Z5763 1:1:1 200 5.0 4.2 
16Z5764 1:1:1 50 5.2 5.6 
16Z5765 1:1:1 20 3.2 4.1 
16Z5765 1:1:1 10 3.7 5.1 
16Z5767 2:1:1 5000 25.0 16.0 .-. 
16Z5768 2:1:1 2000 16.0 11.0 
16Z5769 2:1:1 500 8.5 5.6 
16Z5770 2:1:1 200 5.0 3.2 
16Z5772 2:1:1 20 5.8 7.5 
16Z5777 3:1:1 200 5.0 3.6 
16Z5779 3:1:1 20 3.2 2.7 
16Z5782 4:2:1 2000 16.0 13.0 
16Z5783 4:2:1 500 8.5 4.7 
16Z5784 4:2:1 200 5.0 3.7 
16Z8270 1:1" 2000 16.0 8.2 
16Z8271 1:1" 500 8.5 5.3 
16Z8272 1:1" 200 5.0 4.2 
16Z8273 1:1" 50 5.2 5.6 
16Z8274 1:1" 20 3.2 4.1 
16Z8275 1:1" 10 3.7 5.1 
16Z8276 2:1 " 2000 16.0 tl.0 
16Z8277 2:1 " 500 8.5 5.6 
16Z8278 2:1 " 200 5.0 3.2 
16Z8279 2:1 " 50 5.2 5.2 
16Z8280 2:1 " 20 5.8 7.5 
16Z8281 2:1 " 10 3.7 4.5 

" Center Taped, Both Pnmary and Secondary Wlndmgs. 

• Operating Temperature: -20°C to + 105°C 
• Peak Pulse Voltage: 100 Volts 
o Insulation Resistance: 10,000 Megohms 
• Average Power Rating: 500 mW 
• Dissipation Rating: 150 mW 
• Dielectric Test Voltage: 500 VDC 

PrilSec PrilSec Primary Secondary Tertiary 
CC LL OCR OCR OCR 
pF ~H OHMS OHMS Vrms 

Max. Max. Max. Max. Min. 
60 1.3 3.9 3.9 3.9 
37 O.B 2.5 2.5 2.5 
32 0.4 1.3 1.3 1.3 
18 0.3 0.9 0.9 0.9 
18 0.5 1.3 1.3 1.3 
21 0.4 0.9 0.9 0.9 
22 0.5 0.9 0.9 0.9 
33 3.6 3.9 2.0 20 
19 1.8 2.5 1.4 1.4 
11 1.1 1.3 0.7 0.7 
8 0.8 0.9 0.5 0.5 

12 1.5 1.3 0.8 0.8 
7 1.1 0.9 0.4 0.4 
6 1.3 0.9 0.4 0.4 

20 2.5 2.5 1.4 0.8 
13 0.9 1.4 0.8 0.5 
8 0.8 0.9 0.5 0.4 

37 0.8 2.5 2.5 -
32 0.4 1.3 1.3 -

18 0.3 0.9 0.9 -
18 0.5 1.3 1.3 -

21 0.4 0.9 0.9 -
22 0.5 0.9 0.9 -

19 1.8 2.5 1.4 -
12 1.2 1.4 0.8 -
8 0.8 0.9 0.5 -

12 1.3 1.3 0.7 -
12 1.5 1.3 0.8 -
9 1.5 0.9 0.5 -

5600 

Case 
Style 

lA 
lA 
lA 
lA 
lA 
lA 
16 
16 
16 
lB 
16 
18 
2A 
2A 
2A 
2A 
2A 
2A 
2B 
2B 
2B 
28 
28 
28 

Sch. 
Fig. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

VITEC ELECTRONICS CORP. I 1525-A EAST ACEQUIA AVE.! VISALIA, CA 93291 I TEL (209) 739-1077 ITLX 4972623 VI TEC I FAX (209) 739-7634 
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TRANSFORMERS 5600 

ISOLATION TRANSFORMERS FOR LOCAL AREA NETWORK 

FOR ETHERNET APPLICATIONS 

• Low profile automatic insertable 
• IEEE 802.3 (10 Base 2,10 Base 5) and ECMA 

compatible 
° High isolation voltage to meet international safety 

requirement for local area network 
• Fast rise time 
• Low cost 

PART TURN PULSE(1) PRIMARY 
NUMBER RATIO INDUCTANCE ET·RATING 

CASE STYLE M" v·"" 
1 2 +50/0 +20% MIN. 

14Z4500 24Z4105 1:1 35 1.8 

14Z4501 24Z4106 1:1 50 2.2 

14Z4502 24Z4107 1:1 75 2.4 

14Z4503 24Z4108 1:1 100 2.5 

14Z4504 24Z4109 1:1 150 3,0 

NOTES. 

RISE 
TIME (2)' 

nS 

MAX. 

3.5 

3,5 

3.5 

3,5 

3,5 

(1) PULSE INDUCTANCE, measured at 1 volt and 004 "Sec. at a PRR of 1 Khz. 
(2) RISE TIME measured in 78 OHM system. 
(3) DIELECTRIC TEST of 2KV is between PRI & SEC and from coils to coils 

FOR STARLAN APPLICATIONS 
• Designed for HUB and NODE use, 
• IEEE 802.3 (1 Base 5) compatible. 
• High isolation voltage to meet international safety 

requirement for local area networks. 
• Alternate packages may be available, 

PART TURN PULSE (1) PRIMARY 
NUMBER RATIO INDUCTANCE ET·RATING 

m" V'M" 
±5'10 +20% MIN, 

16Z4352 1:1 2.5 20 

16Z4552 1:1 2.5 20 

24Z4382 t:1 2.5 20 

24Z4582 1:1 2.5 20 

18Z4514 1:1 :t:1 (2) NIA 

NOTES: 

RISE PRIISEC 
TIME CC 

nS pF 

MAX. MAX. 

100 25 

25 40 

tOO 25 

25 40 

NIA 30 

PRIISEC 
CC 

pF 

MAX. 

8 

9 

10 

10 

12 

PRIISEC 
LL 

"" MAX. 

8 

1.1 

8 

1.1 

0,3 

(t) PURSE INDUCTANCE measured per test schematic at 3 volts and 3 sec. at a PRR of t KHz. 
(2) OPEN CIRCUIT SINE WAVE INDUCTANCE al40 MH Min, measured on Tek 130 LC Meter. 
(3) DIELECTRIC TEST of 2 KV is between PRI and SEC and from coil to coil in the 24Z Type. 
(4) Characteristics are for each coil. 

FOR TOKEN RING APPLICATIONS 
• Designed to meet Texas Instruments TMS380 Chipset 

requirements. 
• IEEE 802.5 compatible, 
• High isolation voltage to meet international safety 

requirement for local area network. 
• Low cost 

PART TURN INSERTION 
NUMBER RATIO 

LOSS (1) 

dB 

+1% MAX. 

18Z4838 1:2:2:2 0,5 

24Z4538 1:1:2:2 0.5 

NOTES: 
(1) INSERTION LOSS is measured at 10 MHz, 

RISE 

TIME 

nS 

MAX. 

15 

15 

CMRR RETURN 

(2) LOSS (3) 

dB dB 

MIN. MIN. 

-60 20 

-60 20 

(2) COMMON MODE REJECTION RATIO is measured as common mode to differential at 1 MHz. 
(3) RETURN LOSS is measured at 5 MHz. 

PRIISEC PRIMARY DIELECTRIC 
LL OCR TEST (3) 

"" OHMS Vrms 

MAX. MAX, MIN, 

0,25 0,3 2000 

0.25 0,3 2000 

0,25 0,3 2000 

0,25 004 2000 

0.25 0.5 2000 

PRIMARY DIELECTRIC CASE 
OCR TEST (3) STYLE 

OHMS Vlms 

MAX. MIN. 

1.0 2000 1 

1.0 2000 1 

1.0 2000 2 (4) 

1.0 2000 2 (4) 

0.06 2000 3 

DIELECTRIC CASE 
STYLE 

TEST (4) 

VIm. 
MIN, 

500 1 

500 2 

(4) DIELECTRIC TEST of.500Vrms is between PIR&SEC and from winding to winding. It's also applied between coils for dual transformer version 
STYLE 2 ,-. Type 24Z, 

. ~:~ t ,z JIIC' ',0, 
'--~rT<7110~-"-~ -,,-~ ..------nU---rT"wr""'l ~ ::JIIC',4) 

t---- ~~ ---J 1,12:2 

·0· • ·0·- ,J!OI ::JIIC:: 
'--1i~0-·----7-oo-'OO------f--t· 0--t~----'~x : =;J,1~~:0 
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UITEC 

1"±.06 

---- D Lead tinned 
to within 0.125" 
of body 

:=311 

DL 
~ A J ~C 
STYLE H 

Rated 
Current 

Part 
AMP Number 
Typ. 

54P2891 1.8 
54P2B92 3.5 
54P2893 6.0 
54P2894 2.6 
54P2895 3.2 
54P2896 5.2 
54P2897 7.5 
54P2911 1.8 
54P2912 3.5 
54P2913 6.0 
54P2914 2.6 
54P2915 3.2 
54P2916 5.2 
54P2917 7.5 

G LEAD DIA. 
( PLACES) 

~ E 
0.200 __ F _ 

MIN. 

Primary Tesl 
Inductance Level 

mH Vrms 
Min. 
10 0.50 

3 0.20 

1 0.08 

16 1.00 

8 0.50 

4 0.20 

2 0.08 

10 0.50 

3 0.20 
1 0.08 

16 1.00 
8 0.50 

4 0.20 

2 0.08 

TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 51 P HIGH CURRENT FILTER CHOKE IN RADIAL LEAD 
• Designed for use with switching power supplies • Operating Temperature: -55°C to + 105°C 
• Printed circuit mounting • Inductance: measured at 1 KHz with no DC current 
• Low cost construction • Rated current: cont. operating at + 25°C 
• Pre-tinned leads • Winding: Layered solenoid type with magnetic core 

Induc- Raled OCR SRF Incremental Dimensions 
tanee Currenl Currenl 

Pari 
~H Amp. OHM MHz Amp. A B e 0 Number 

±10% Max. Max. Min. Typ. Max. Max. ±O.1Jfi2 ±O.OOS 

51P5301 5 3 0.015 35 19 0.88 0.63 0.50 0.042 

51P5302 10 3 0.018 25 17 1.12 0.63 0.69 0.042 

51P5303 27 3 0.035 5.5 15 0.88 0.81 0.44 0.042 

51P5304 50 3 0.050 3.5 12 1.12 0.81 0.75 0.042 

51P5305 100 3 0.065 2.5 8 1.12 0.81 0.94 0.042 

51P5306 150 3 0.075 2.0 5 1.38 0.81 1.06 0.042 

51P5308 5 5 0.015 30 20 0.88 0.64 0.75 0.053 

51P5309 10 5 0.015 20 18 1.12 0.64 1.00 0.053 

51P5310 27 5 0.025 6 15 0.88 0.88 0.56 0.053 

51P5311 50 5 0.030 4 10 1.12 0.88 0.75 0.053 

51P5313 100 5 0.050 2.5 7 1.38 0.88 1.00 0.053 

51P5315 5 10 0.010 30 19 1.12 0.69 0.81 0.065 

51P5316 10 10 0.012 20 17 1.38 0.69 1.22 0.065 

51P5317 27 10 0.018 7 15 1.12 0.94 0.69 0.065 

51P5318 50 10 0.025 4 9 1.38 0.94 0.94 0.065 

51P5321 5 15 0.010 30 20 1.38 0.72 0.94 0.082 

51P5322 10 15 0.010 20 17 1.69 0.72 1.50 0.082 

51P5323 27 15 0.015 7 14 138 1.00 0.94 0.082 

TYPE 54P EMI COMMON-MODE SUPPRESSION INDUCTORS 
• Designed for use in input lilter circuits of switching 

power supplies 
• Low profile or vertical mounting for printed circuit 

mounting 
• Encapsulation materials meet UL 94 V-O 

Leakage OCR/ 
Inductance Winding 

~H OHM Case A B Slyle 
Max. Max. Max. Max. 

130 0.25 H 1.25 1.25 

35 0.06 H 1.25 1.25 

12 0.02 H 1.25 1.25 
180 0.16 H 1.52 1.52 

90 0.12 H 1.52 1.52 

45 0.04 H 1.52 1.52 

25 0.02 H 1.52 1.52 

130 0.24 V 1.15 0.55 

35 0.06 V 1.15 0.55 

12 0.02 V 1.15 0.55 
180 0.16 V 1.52 0.80 

90 0.12 V 1.52 0.80 

45 0.04 V 1.52 0.80 

25 0.02 V 1.52 0.80 

• Operating Temperature: -55°C to + 105°C 
• Inductance: measured at 1 KHz with no DC current 
• Rated current: continuous operating at any input 

voltage 
• Dielectric Strength: 1250 Vrms 
• Winding: Balun-wound to within 1% 

Dimensions 

e 0 E F G 
Max. Max. ±O.OI0 ±O.O10 ±O.OD5 
0.60 - 0.900 1.00 0.032 

0.60 - 0.900 1.00 0.032 

0.60 - 0.900 1.00 0.036 
0.80 - 1.083 1.28 0.032 

0.80 - 1.083 1.28 0.032 

0.80 - 1.083 1.28 0.036 
0.80 - 1.083 1.28 0.047 
1.15 0.45 0.400 0.80 0.032 

1.15 0.45 0.400 0.80 0.032 
1.15 0.45 0.400 0.80 0.036 
1.50 0.70 0.600 0.90 0.040 
1.50 0.70 0.600 0.90 0.040 

1.50 0.70 0.600 0.90 0.036 

1.50 0.70 0.600 0.90 0.047 

VITEC ELECTRONICS CORP.11525-A EAST ACEQUIA AVE.lVISALlA, CA 932911TEL (209) 739-10771TLX 497262,3 VITECIFAX (209) 739-7634 
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VITEC 
r-;--J~ 
~~AX 

MAX -I t 0.70 J 

f) l O O 0.800 - ----
0.160 MIN MAX, ____ _ 

0.015 MIN ~ U ~ 
--1 02501- I~ 

f-- 0 500 --I ~ 0030 ±O.(K)2 
DIA 

FIG. 1 FIG. 2 

4 0700 DJ' 
2 5 ~X 

~~~-j iQ 0.700 
MAX 

0.010 
MIN 

--'.0.170 MIN. 

L I~ t250~J 
0.700~ 0.500 

FIG. 1 FIG. 2 

TRANSFORMERS 5600 

TRANSFORMERS & INDUCTORS 

TYPE 57P CURRENT SENSE INDUCTORS 

• Designed for use with switching power supplies TYPICAL APPLICATION CIRCUIT 
• Frequency range above 50 KHz 
• Epoxy encapsulated construction 
• Low cost VOUT 

PART SCHEMATIC TURNS INDUCTANCE INDUCTANCE DC RESISTANCE' TERMINATING 
NUMBER FIG. (1-3) TEST VOLTS (1-3) RESISTANCE 

mH VOLT OHMS OHMS 

±5'" MIN. MAX. TYp. 

57P1686 1 50 5.0 0.50 0.70 50 

57P1687 1 100 20.0 1.00 140 100 

57P1688 1 200 80.0 2.00 4.50 200 

57P1717 2 50 C.T. 5.0 0.50 0.70 50" 

57P1718 2 100 C.T. 20.0 1.00 140 100" 

57P1719 2 200 C.T. 80.0 2.00 4.50 200" 

For voltage across terminating resIstance of 1 volt per ampere. 
**For center taped units, terminating resistance for each half at winding is 1f2 the listed value. 

TYPE 57P CURRENT SENSE TRANSFORMERS 
• Designed for use with switching power supplies. 
• One turn primary furnished 
• Operating temperature to + 105°C 
• Frequency range above 20 KHz 
• Epoxy encapsulated construction 
• 3750 Vrms primary to secondary hipot 
• Low cost 

PART SCHEMATIC SECONDARY SECONDARY SECONDARY SECONDARY SECONDARY PRIMARY 
NUMBER FIG. TURNS INDUCTANCE INDUCTANCE DC Resislan.e TERMINATING' UNIPOLAR 

(1-3) TEST VOLTS (1-3) RESISTANCE RATING 

mH VOLT OHMS OHMS AMP ~ SEC 

±5'1. MIN. MAX. TYp. MAX. 

57P3586 1 50 5.0 0.50 0.70 50 150 

57P3587 1 100 20.0 1.00 140 100 300 

57P3588 1 200 80.0 2.00 4.50 200 600 

57P3617 2 50 G.l 5.0 0.50 0.70 50" 150 

57P3618 2 100 C.T. 20.0 1.00 140 100" 300 

57P3619 2 200 C.T. 80.0 2.00 4.50 200" 600 

"For voltage across termmatmg resistance of 1 volt per ampere. 
"For center taped units, terminating resistance for each half of winding is 1f2 the listed value. 
Peak sense current 20 ampere max. 

CUSTOM DESIGN CAPABILITY 
• VITEC has the custom capability to 

design and produce a wide range of 
magnetic components to your 
requirements, 

• Fast turn-around on custom samples 
and short run production quantities. 

• Equipped to perform full engineering 
support for applications. 

• Capable to meet UL, CSA & VDE, 
when required. 

CUSTOM PRODUCTS RANGE 
• POWER TRANSFORMERS 

50 Hz to 50KHz, voltage-ampere 
rating up to 1000VA. Variety of 
mechanical packages. 

II · :~~u~~~~~;atingS up to 1 OH, current 
."" ratings to 60 Amps. Many different 

styles, including toroid, E core, pot 
·core, and slug core, etc. 

• TRANSFORMERS 
Switching transformers, converter 
transformers, audio transformers and 
pulse transformers. 

VITEC ELECTRONICS CORP. 11S2S-A EAST ACEQUIA AVE.! VISALIA, CA 932911TEL (209) 739-1077 ITLX 4972623 VITECIFAX (209) 739-7634 
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CUSTOM TRANSfoRMERS 
Power • Constant Voltage • Step-up • Step
down • Isolation. High Voltage • Filament 
• High Current • Plate • Output • High Fre
quency 

Wayne Transformer designs and produces 
custom transformers to your most critical 
and demanding requirements. Wayne's years 
of experience added to its design and 
fabricating flexibility gives you custom 
transformers at production prices .• in a 
minimum of time, from 20 V.A. to 500 K.V.A., 
commercial and military. 

Come and visit our plant, or write for FREE 
literature: WAYNE TRANSFORMER COMPANY, 
INC., 666 Pacific St. Brooklyn, NY 11217. 

For manufacturers' sales offices, see yellow pages EEM 1988 
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